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PHWHULQJ�� DQG� PRQLWRULQJ� V\VWHP�� � ,W� XVHV
ZDYHIRUP� VDPSOLQJ� RI� WKH� FXUUHQW� DQG� YROWDJH
LQSXWV� WRJHWKHU� ZLWK� DSSURSULDWH� DOJRULWKPV� WR
SURYLGH� GLVWULEXWLRQ� DQG� LQGXVWULDO� IHHGHU
SURWHFWLRQ� DQG�PRQLWRULQJ�� � 0RUH� JHQHUDOO\�� WKH
')3���� FDQ� EH� DSSOLHG� ZKHUHYHU� RYHUFXUUHQW�
RYHU�XQGHU� YROWDJH�� RYHU�XQGHU� IUHTXHQF\�
FRQWURO��PHWHULQJ��RU�PRQLWRULQJ�LV�GHVLUHG

7KH� ')3���� LV� � SDFNDJHG� LQ� D� FRPSDFW� ��� LQFK
UDFN�PRXQW�GUDZRXW�FDVH���'LIIHUHQW�PRGHOV�RI�WKH
')3���� DUH� DYDLODEOH� IRU� HLWKHU� KRUL]RQWDO� RU
YHUWLFDO�PRXQWLQJ��DQG�WKH��� LQFK�GHSWK�PDNHV� LW
HDV\�WR�PRXQW�LQ�VZLWFKJHDU�

8VHU� LQWHUIDFH� WR� WKH� ')3���� LV� HLWKHU� YLD� D� 3&
FRQQHFWHG�WR�D�')3����VHULDO�SRUW��56�����56����
RU� ILEHU� RSWLF�� RU� YLD� DQ� RSWLRQDO� ORFDO� PDQ�
PDFKLQH� LQWHUIDFH� �00,�� FRQVLVWLQJ� RI� D� NH\SDG
DQG�/&'�GLVSOD\�ORFDWHG�RQ�WKH�IURQW�SDQHO�RI�WKH
')3����� �$�PRGHO�VHOHFWLRQ�JXLGH�LV�FRQWDLQHG�LQ
WKH� 63(&,),&$7,21� VHFWLRQ� RI� WKLV� LQVWUXFWLRQ
ERRN���$�EORFN�GLDJUDP�RI�WKH�')3����LV�VKRZQ�LQ
)LJXUH�������$�W\SLFDO�H[WHUQDO�FRQQHFWLRQ�GLDJUDP
LV�VKRZQ�LQ�)LJXUH�����

��$33/,&$7,21

7KH� ')3���� FDQ� EH� XVHG� WR� VROYH� D� YDULHW\� RI
DSSOLFDWLRQ� UHTXLUHPHQWV�� � 3RVVLEOH� DSSOLFDWLRQV
DUH�OLVWHG�EHORZ�

• SULPDU\�SURWHFWLRQ�IRU�GLVWULEXWLRQ�RU
LQGXVWULDO�IHHGHUV

• XVH�DV�D�EXV�UHOD\�WR�SURYLGH�IDVW�EXV�IDXOW
SURWHFWLRQ��UHTXLUHV�FRQWDFW�ZLULQJ�IURP�WKH
IHHGHU�UHOD\�WR�WKH�EXV�UHOD\�

• RYHUFXUUHQW�EDFNXS�SURWHFWLRQ�IRU
WUDQVIRUPHUV

• GLVWDQFH�RYHUFXUUHQW�EDFNXS�SURWHFWLRQ�IRU
VXE�WUDQVPLVVLRQ�RU�WUDQVPLVVLRQ�OLQHV

 
 

��)81&7,216

�� 3URWHFWLRQ

7KH� IROORZLQJ� SURWHFWLRQ� IXQFWLRQV� DUH� SURYLGHG
ZLWK�WKH�')3����

3KDVH�2YHUFXUUHQW��
��37� 72&�WLPH�RYHUFXUUHQW�
��3'�����3'� '7��GHILQLWH�WLPH�XQLW������
��3+�����3/� ,2&�LQVWDQWDQHRXV����

RYHUFXUUHQW�KLJKVHW�ORZVHW�

(DFK� RI� WKH� IXQFWLRQV� OLVWHG� DERYH� DUH� SHU� SKDVH
�$��%��&�� IRU� D� WRWDO� RI� ILIWHHQ�SKDVH� RYHUFXUUHQW
IXQFWLRQV�

*URXQG�2YHUFXUUHQW��
��17� 72&
��1'�����1'� '7��GHILQLWH�WLPH�XQLW������
��1+����1/� ,2&��+LJKVHW��/RZVHW�

1HJDWLYH�VHTXHQFH�2YHUFXUUHQW��
��37� 72&
��3'� '7

7KH�72&�FXUYHV�IRU���37�����17���DQG����37�FDQ
EH�VHSDUDWHO\�VHOHFWHG�WR�EH�LQYHUVH��YHU\�LQYHUVH��RU
H[WUHPHO\� LQYHUVH�� � 7KHVH� FXUYHV� DUH� EDVHG� RQ
$16,� 3������� DQG� DUH� GHILQHG� E\� WKH� IROORZLQJ
HTXDWLRQV�

,QYHUVH�
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:KHUH�
W� �WLPH�LQ�VHFRQGV
7'� �7LPH�'LDO
0� �PXOWLSOHV�RI�SLFNXS

7KH�FXUYHV�JHQHUDWHG�E\� WKH�DERYH� HTXDWLRQV� DUH
VKRZQ�LQ�)LJXUHV�����������DQG�����
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1RWH�� 7KH� WULS� WLPH� DFFXUDF\� IRU� WKH� 7LPH

2YHUFXUUHQW� IXQFWLRQV� LV� ±� ��� RU� RQH� F\FOH

ZKLFKHYHU�LV�JUHDWHU�

1RWH�� � $OO� FXUUHQWV� DQG� YROWDJHV� DUH� FDOFXODWHG

IURP� VDPSOHG� YDOXHV� XVLQJ� D� IXQGDPHQWDO

IUHTXHQF\�'LVFUHWH�)RXULHU�7UDQVIRUP��')7����$Q\

UHIHUHQFH� LQ� WKLV� LQVWUXFWLRQ� PDQXDO� WR� ´506µ

YDOXHV�LQGLFDWHV�WKDW�WKH�SHDN�YDOXH�REWDLQHG�IURP

WKH� ')7� KDV� EHHQ� GLYLGHG� E\� √��� � 7KH� ')3���
GRHV�QRW�FDOFXODWH�´WUXH�506µ�YDOXHV�RI�FXUUHQW�RU

YROWDJH�

��3���0KR�3KDVH�'LVWDQFH

7KH� ')3���� SURYLGHV� WKH� FDSDELOLW\� WR� VXSHUYLVH
WKH�SKDVH�RYHUFXUUHQWV�ZLWK�D�PKR�SKDVH�GLVWDQFH
XQLW���7KH�SKDVH�GLVWDQFH�IXQFWLRQ�FDQ�EH�XVHG�WR
VXSHUYLVH�WKH�SKDVH�RYHUFXUUHQW�IXQFWLRQV�

��1���1HJDWLYH�VHTXHQFH�'LUHFWLRQDO

7KH� ')3���� LQFRUSRUDWHV� D� QHJDWLYH� VHTXHQFH
GLUHFWLRQDO�XQLW� WKDW�FDQ�EH�XVHG� WR� VXSHUYLVH� WKH
JURXQG�RYHUFXUUHQW� IXQFWLRQV�� � ,W� LV� DOVR�DYDLODEOH
DV�DQ�LQSXW�WR�WKH�FRQILJXUDEOH�ORJLF�

�����8QGHUYROWDJH

7KH� ')3���� LQFRUSRUDWHV� DQ� XQGHU� YROWDJH
SURWHFWLRQ� IXQFWLRQ� WKDW� LV� XVHG� IRU� VXSHUYLVLRQ�
7KH�XQGHUYROWDJH�XQLW�RSHUDWHV�RQ� WKH�PHDVXUHG
SKDVH�WR�QHXWUDO� YROWDJH� IRU� Z\H�Z\H� FRQQHFWHG
97V� RU� WKH� FDOFXODWHG� SKDVH�WR�QHXWUDO� SRVLWLYH
VHTXHQFH�YROWDJH�IRU�RSHQ�GHOWD�FRQQHFWHG�97V�

�����2YHUYROWDJH

7KH� ')3���� LQFRUSRUDWHV� DQ� RYHU� YROWDJH
SURWHFWLRQ� IXQFWLRQ� WKDW� LV� XVHG� IRU� VXSHUYLVLRQ�
7KH� RYHUYROWDJH� XQLW� RSHUDWHV� RQ� WKH� PHDVXUHG
SKDVH�WR�QHXWUDO� YROWDJH� IRU� Z\H�Z\H� FRQQHFWHG
97V� RU� WKH� FDOFXODWHG� SKDVH�WR�QHXWUDO� SRVLWLYH
VHTXHQFH�YROWDJH�IRU�RSHQ�GHOWD�FRQQHFWHG�97V�

7RUTXH�&RQWURO

7KHUH� DUH� WZR� VHSDUDWH� WRUTXH� FRQWURO� XQLWV�� RQH
IRU� SKDVH�� DQG� RQH� IRU� JURXQG�� � 7KH� WRUTXH
FRQWURO�RI�WKH�SKDVH�RYHUFXUUHQW�IXQFWLRQV�FDQ�EH
DFFRPSOLVKHG�XVLQJ�WKH�IROORZLQJ�VLJQDOV�

��� ([WHUQDO�FRQWDFW���GLJLWDO�LQSXW�

��� ���3/���ORZ�VHW�SKDVH�LQVWDQWDQHRXV
RYHUFXUUHQW

��� ��3���PKR�SKDVH�GLVWDQFH

��� �����XQGHUYROWDJH

7KH�WRUTXH�FRQWURO�RI�WKH�JURXQG�RYHUFXUUHQW
IXQFWLRQV�FDQ�EH�DFFRPSOLVKHG�XVLQJ�WKH�IROORZLQJ
VLJQDOV�

��� ([WHUQDO�FRQWDFW���GLJLWDO�LQSXW�

��� ��1

��87�����87����8QGHU�)UHTXHQF\�8QLW��

8QLW�

7KH�')3����FRQWDLQV�WZR�VHSDUDWH�XQGHU
IUHTXHQF\�XQLWV���7KHVH�FDQ�EH�VHW�ZLWK�RU�ZLWKRXW
WLPH�GHOD\���7KHVH�XQLWV�DOVR�KDYH�D�YROWDJH
VXSHUYLVLRQ�WKUHVKROG�

��27������27����2YHU�)UHTXHQF\

7KH�')3����FRQWDLQV�WZR�VHSDUDWH�RYHU�IUHTXHQF\
XQLWV���7KHVH�FDQ�EH�VHW�ZLWK�RU�ZLWKRXW�WLPH�GHOD\�
7KHVH�XQLWV�DOVR�KDYH�D�YROWDJH�VXSHUYLVLRQ�WKUHVKROG�

��0HWHULQJ

7KH�PHWHUHG�TXDQWLWLHV�DUH�FXUUHQW��YROWDJH��ZDWWV�
YDUV�� DQG� IUHTXHQF\�� � 7KH� DSSOLHG� FXUUHQWV� DQG
YROWDJHV�DUH�FDOFXODWHG�SHU�SKDVH�� �:DWWV�DQG�YDUV
DUH� FDOFXODWHG� SHU� SKDVH� IURP� WKH� FXUUHQW� DQG
YROWDJH� YDOXHV�� � 506� FXUUHQW� DQG� YROWDJH� YDOXHV
DUH�GLVSOD\HG�SHU�SKDVH��EXW�RQO\� WKH� WKUHH�SKDVH
ZDWW�DQG�YDU�YDOXHV�DUH�GLVSOD\HG�� �7KLV�PHWHULQJ
LQIRUPDWLRQ�FDQ�EH�DFFHVVHG�YLD�D�VHULDO�SRUW��RU�LW
FDQ�EH�GLVSOD\HG�ORFDOO\�RQ�WKH�/&'�GLVSOD\�ZKHQ
WKH� ')3���� LV� VXSSOLHG� ZLWK� WKH� RSWLRQDO� ORFDO
00,�

$� GHPDQG� DPPHWHU� IXQFWLRQ� LV� LQFRUSRUDWHG�
7KH�PD[LPXP�DQG�DYHUDJH�506�FXUUHQW�IRU�HDFK
SKDVH�LV�GHWHUPLQHG�RYHU�D�VHOHFWDEOH�WLPH�LQWHUYDO
RI����� ����RU����PLQXWHV� IRU� WKH� ODVW� ���� ���� RU� ��
KRXUV��UHVSHFWLYHO\

��&RQWURO

%\� XVLQJ� WKH� RSWLRQDO� ORFDO� 00,� RU� D� 3&
FRQQHFWHG� WR�D� VHULDO�SRUW�� LW� LV�SRVVLEOH� WR� WULS�RU
FORVH� WKH� IHHGHU� EUHDNHU� XVLQJ� ')3���� RXWSXW
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FRQWDFWV���7KH�')3����LV�DYDLODEOH�ZLWK�RU�ZLWKRXW
DQ�DXWRPDWLF�UHFORVLQJ�IXQFWLRQ�

��5HFORVHU

7KH�')3����LV�DYDLODEOH�ZLWK�DQ�RSWLRQ�WKDW�DOORZV
WKH� HQDEOLQJ� RI� XS� WR� IRXU� ���� UHFORVH� DWWHPSWV�
7KH� QXPEHU� RI� DWWHPSWV� LV� SURJUDPPDEOH
EHWZHHQ���DQG���DQG�LQFOXGHV�D�VHSDUDWH�VHWWLQJ�WR
GLVDEOH�WKH�UHFORVH�IXQFWLRQ�
7KH� UHFORVH� F\FOH� FDQ� EH� SURJUDPPHG� WR� EH
LQLWLDWHG�E\�DQ�LQWHUQDO�WULS�RU�LI�WKH����E�FRQWDFW
LQGLFDWHV�WKDW�WKH�EUHDNHU�KDV�EHHQ�RSHQHG�E\�DQ
LQWHUQDO�RU�H[WHUQDO�WULS�

)RU� HDFK� UHFORVH� DWWHPSW�� WKH� WLPH� EHWZHHQ� WKH
WULS� DQG� UHFORVH� FDQ� EH� LQGHSHQGHQWO\� VHW�� � 7KH
UHVHW�WLPH��FDQ�EH�SURJUDPPHG�EHWZHHQ���DQG����
VHFRQGV�

,Q� RUGHU� WR� LQLWLDWH� D� UHFORVH� F\FOH�� LW� LV� QHFHVVDU\
IRU� WKH� ���E� FRQWDFW� WR� EH�ZLUHG� WR�'LJLWDO� ,QSXW
����ZKLFK�LV�GHGLFDWHG�WR�WKLV�LQSXW�VLJQDO����7KH
UHFORVH� F\FOH� ZLOO� EH� LQLWLDWHG� XSRQ� D� ´WULSµ
FRPPDQG�IURP��WKH�SURWHFWLRQ�XQLWV��RU�IURP�WKH
���E� FRQWDFW� PRQLWRU� LI� WKH� UHFORVHU� LV� VHW� WR
RSHUDWH�YLD�WKH����E�FRQWDFW���:KHQ�WKH�WULS�VLJQDO
LV� LVVXHG�� WKH� UHFORVH� GHOD\� WLPHU� EHJLQV� WR
GHFUHPHQW���7KLV�WLPH�GHOD\�FDQ�EH�VHW�EHWZHHQ��
DQG� ���� VHFRQGV� �WKH� PLQLPXP� VHWWLQJ� LV� ���
VHFRQGV�IRU�YHUVLRQ�����3URPV�DQG�HDUOLHU����$W�WKH
HQG�RI�WKLV�WLPH��WKH�UHFORVHU�LVVXHV�WKH�FORVH�VLJQDO
YLD�WKH�GHGLFDWHG�FORVH�FRQWDFW�

7KH� UHFORVHU� KDV� D� SDXVH� WLPH� VHWWLQJ� ZKLFK� FDQ
EH�VHW�EHWZHHQ���DQG�����VHFRQGV���7KLV�SDXVH�FDQ
EH� LQLWLDWHG� WKURXJK� D� GLJLWDO� LQSXW� DQG� ZLOO
SUHYHQW� WKH� FORVH� VLJQDO� IURP� EHLQJ� LVVXHG� XQWLO
WKH�HQG�RI�WKH�SDXVH�WLPH�

2QFH� WKH� ��E� LQSXW� LQGLFDWHV� WKDW� WKH� EUHDNHU� LV
FORVHG��WKH�UHVHW�WLPHU�ZLOO�EHJLQ�WR�GHFUHPHQW���,I
D�WULS��WKDW�LV�DOORZHG�WR�LQLWLDWH�D�UHFORVXUH�YLD�WKH
UHFORVHU� WULS� PDVN�� RFFXUV� EHIRUH� WKH� UHVHW� WLPHU
KDV� GHFUHPHQWHG� WR� ��� WKH� UHFORVHU� ZLOO� RSHQ� WKH
EUHDNHU� DQG� ZDLW� WKH� VHFRQG� UHFORVH� GHOD\� WLPH
EHIRUH�FORVLQJ�WKH�EUHDNHU���7KLV�ZLOO�UHSHDW�IRU�WKH
UHPDLQLQJ�QXPEHU�RI�SURJUDPPHG�UHFORVXUHV�

,I�WKH�UHFORVXUH�LV�WKH�ODVW�RQH�SURJUDPPHG�IRU�WKH
F\FOH�� DQG� D� WULS� LV� SURGXFHG�� WKH� EUHDNHU� ZLOO� EH

RSHQHG� DQG� WKH� UHFORVHU� ZLOO� JR� WR� WKH� ORFNRXW
VWDWH���7KLV�ORFNRXW�VWDWH�LV�UHVHW�E\�D�PDQXDO

FORVH�RI�WKH�EUHDNHU�WKURXJK�FRPPXQLFDWLRQV��WKH
RSWLRQDO�00,��RU�E\�H[WHUQDO�PHDQV�

7KH� FDSDELOLW\� H[LVWV� WR� EORFN� WKH� UHFORVHU� E\� DQ
00,�LQSXW��E\�D�FRPPXQLFDWLRQ�FRPPDQG��RU�E\
XWLOL]LQJ�D�GLJLWDO�LQSXW�

7KH�UHFORVHU�FDQ�EH�EORFNHG�LQ�WKH�IROORZLQJ�ZD\V�

/RFDO� %ORFN�� � /RFDO� EORFN� LV� ZKHQ� D
PRPHQWDU\� VLJQDO� LV� DSSOLHG� WR� D� GLJLWDO� LQSXW
ZKLFK�KDV�EHHQ�SURJUDPPHG�DV�WKH�%ORFN�UHFORVH
VLJQDO�� �7KLV� ORZ�WR�KLJK� WUDQVLWLRQ�RQ� WKH�GLJLWDO
LQSXW�ZLOO�SXW�WKH�UHFORVHU�LQWR�WKH�ORFNRXW�VWDWH���$
PRPHQWDU\� VLJQDO� WR�D�GLJLWDO� LQSXW�SURJUDPPHG
DV� WKH�81%/2&.� UHFORVH� VLJQDO� ZLOO� LPPHGLDWHO\
SXW�WKH�UHFORVHU�LQWR�WKH�UHVHW�VWDWH�

5HPRWH�%ORFN�� �$�UHPRWH�EORFN� LV�SURGXFHG
ZKHQ� D� %/2&.� FRPPDQG� LV� VHQW� WKURXJK� D
FRPPXQLFDWLRQ� FRPPDQG� RU� WKURXJK� WKH
RSWLRQDO�NH\SDG���:KHQ�WKH�81%/2&.�FRPPDQG
LV�VHQW��WKH�EORFN� LV�HOLPLQDWHG�DQG�WKH�UHFORVHU� LV
SXW�LQWR�WKH�UHVHW�VWDWH�

%ORFN�GXH� WR� IDLOXUH� WR�RSHQ�� �7KLV�EORFN� LV
SURGXFHG�ZKHQ�DIWHU�D�WULS��WKH���E�VWDWXV�GRHV�QRW
LQGLFDWH� WKDW� WKH� EUHDNHU� KDV� RSHQHG� ZLWKLQ� WKH
%5($.(5�)$,/85(�7,0(�VHWWLQJ���7KLV�EORFN�LV
HOLPLQDWHG�ZKHQ�D�PDQXDO�FORVH�LV�SURGXFHG�

%ORFN� GXH� WR� UHSHWLWLYH� WULSV�� � ,Q� RUGHU� WR
DYRLG� H[FHVVLYH� ZHDU� RQ� EUHDNHUV� �H�J�� GXULQJ� D
VWRUP��LQ�ZKLFK�WKH�EUHDNHU�FRXOG�EH�WULSSLQJ�DQG
FORVLQJ� FRQWLQXRXVO\��� D� RQH� KRXU� ZLQGRZ� KDV
EHHQ� FUHDWHG� GXULQJ� ZKLFK� WULSV� DUH� UHFRUGHG�
7KH�ZLQGRZ�PRYHV�LQ�VXFK�D�ZD\�WKDW�LW� LV�DOZD\V
FRXQWLQJ� WKH� WULSV� GXULQJ� WKH� SUHFHGLQJ� ��
PLQXWHV���,I�WKH�QXPEHU�RI�WULSV�LV�JUHDWHU�WKDQ�WKH
YDOXH�GHILQHG�E\� WKH�XVHU�� WKH�UHFORVHU� LV�EORFNHG�
DQG� WKH� UHFORVHU� JRHV� WR� WKH� ORFNRXW� VWDWH�� � 7KLV
EORFN�LV�HOLPLQDWHG�E\�D�PDQXDO�FORVH�

7KH� ')3���� KDV� WKH� FDSDELOLW\� WR� HQDEOH� RU
GLVDEOH�� WKURXJK� D� PDVN�� ZKLFK� IXQFWLRQV� DUH
DOORZHG� WR� LQLWLDWH� D� UHFORVH�� � 7KHUH� LV� DQ
LQGHSHQGHQW� PDVN� IRU� HDFK� RI� WKH� �� SRVVLEOH
UHFORVXUHV�

7KH� ')3���� KDV� WKH� FDSDELOLW\� WR� HQDEOH� RU
GLVDEOH�� WKURXJK� D� PDVN�� ZKLFK� IXQFWLRQV� DUH
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DOORZHG� WR� WULS� DIWHU� HDFK� UHFORVXUH�� � 7KLV� PDVN
RYHUULGHV� PDLQ� WULS� PDVN� XVHG� LQ� HDFK� RI� WKH
VHWWLQJV� JURXSV�� � 7KHUH� LV� DQ� LQGHSHQGHQW� PDVN
IRU�HDFK�RI�WKH���SRVVLEOH�UHFORVXUHV�

��)DXOW�/RFDWLRQ

7KH� ')3���� FRQWDLQV� DQ� DOJRULWKP� IRU
GHWHUPLQLQJ� WKH� GLVWDQFH� WR� IDXOW� IRU� :\H�:\H
FRQQHFWHG� 37� DSSOLFDWLRQV�� � 7KLV� LQIRUPDWLRQ� LV
SUHVHQWHG�DV�PLOHV� �RU�NLORPHWHUV�� IURP� WKH� UHOD\
WR� WKH� IDXOW�� � 7KH� GLVWDQFH� WR� IDXOW� LV� EDVHG� RQ� D
OLQH� OHQJWK��PLOHV�RU�NLORPHWHUV��SURYLGHG�E\� WKH
XVHU�DV�D�VHWWLQJ���7KH�RWKHU�VHWWLQJV�UHTXLUHG�IRU�D
IDXOW� ORFDWLRQ� DUH�� SRVLWLYH� VHTXHQFH� LPSHGDQFH�
SRVLWLYH�VHTXHQFH�LPSHGDQFH�DQJOH��]HUR�VHTXHQFH
LPSHGDQFH� DQJOH�� DQG� .�� �� WKH� UDWLR� RI� ]HUR
VHTXHQFH� LPSHGDQFH� WR� SRVLWLYH� VHTXHQFH
LPSHGDQFH���_=�_�_=S_��
)DXOW� ORFDWLRQ� LQIRUPDWLRQ� LV� FRQWDLQHG� LQ� WKH
IDXOW� UHSRUW�� ZKLFK� LV� GHVFULEHG� LQ� D� IROORZLQJ
VHFWLRQ���:KHQ�WKH�UHOD\�LV�VHW�DQG�FRQQHFWHG�LQ�DQ
RSHQ�GHOWD� FRQILJXUDWLRQ�� D� IDXOW� UHSRUW� LV
JHQHUDWHG��EXW�WKH�IDXOW�W\SH�DQG�GLVWDQFH�WR�IDXOW
LV�QRW�GHWHUPLQHG�

��)($785(6

��5HPRWH�&RPPXQLFDWLRQV

7KHUH� DUH� WKUHH� VHULDO� SRUWV� DVVRFLDWHG� ZLWK� WKH
')3����� � 3257� �� LV� ORFDWHG� RQ� WKH� IURQW� SDQHO�
3257� �� DQG� 3257� �� DUH� ORFDWHG� RQ� WKH� UHDU
SDQHO�� � 3257� �� DQG� 3257� �� DUH� GULYHQ� E\� WKH
VDPH� 8$57�� � 3257� �� LV� GULYHQ� E\� D� VHSDUDWH
8$57�� �'LIIHUHQW�PRGHOV� DUH� DYDLODEOH� WKDW� KDYH
�56����VHULDO�FRPPXQLFDWLRQV�RQO\���)LEHU�2SWLF�	
56���� VHULDO� FRPPXQLFDWLRQV�� RU�56����	�56���
VHULDO� FRPPXQLFDWLRQV�� � )RU� WKH� PRGHOV� ZLWK
56����RQO\��DOO� WKUHH�RI� WKH�FRPPXQLFDWLRQ�SRUWV
DUH� 56����� � )RU� )LEHU� 2SWLF� 	� 56���� PRGHOV�
3257� �� DQG� 3257� �� DUH� FRQILJXUHG� IRU� 56���
FRPPXQLFDWLRQV�� 3257� �� LV� GLVDEOHG�� DQG� WZR
ILEHU� RSWLF� FRQQHFWRUV� �ORFDWHG� QH[W� WR� 3257� ��
DUH�SURYLGHG��)RU�56����	�56����PRGHOV��3257��
DQG� 3257� �� DUH� FRQILJXUHG� � IRU� � 56���
FRPPXQLFDWLRQV�� DQG� 3257� �� LV� FRQILJXUHG� IRU
56����FRPPXQLFDWLRQV�

7KHUH� LV� D� FKRLFH� RI� FRPPXQLFDWLRQ� SURWRFROV�
'LIIHUHQW�PRGHOV� DUH� DYDLODEOH� IRU�$6&,,�SURWRFRO

RU� *(� SURWRFRO�� � )RU� $6&,,� SURWRFRO� PRGHOV�� D
JHQHUDO� SXUSRVH� 3&� FRPPXQLFDWLRQV� SURJUDP�
VXFK� DV� 352&200�� &5266�7$/.�� :LQGRZV
7HUPLQDO�� HWF��� LV� VXIILFLHQW�� � )RU� *(� SURWRFRO
PRGHOV�� D� XQLTXH� 3&� FRPPXQLFDWLRQV� SURJUDP
GHVLJQDWHG� 0/,1.� LV� UHTXLUHG�� � 0/,1.� LV
VXSSOLHG� IUHH�RI�FKDUJH� E\� *(�� � 5HIHU� WR� WKH
62)7:$5(� VHFWLRQ� IRU� PRUH� GHWDLOHG
LQIRUPDWLRQ�� � 7KH� 56���� PRGHOV� DUH� RQO\
DYDLODEOH� ZLWK� WKH� *(� SURWRFRO� ZKLFK� SURYLGHV
FDSDELOLW\�WR�LQGLYLGXDOO\�DGGUHVV�UHOD\V�FRQQHFWHG
LQ�D�PXOWL�GURS�FRQILJXUDWLRQ

��0DQ�0DFKLQH�,QWHUIDFH

$Q� RSWLRQDO� ORFDO� 00,� LQFRUSRUDWLQJ� D� NH\SDG
DQG�D� OLTXLG� FU\VWDO�GLVSOD\� �/&'�� LV� SURYLGHG� WR
DOORZ� WKH� XVHU� WR� HQWHU� VHWWLQJV�� GLVSOD\�PHWHULQJ
YDOXHV�� YLHZ� IDXOW� WDUJHW� LQIRUPDWLRQ�� DQG� DFFHVV
VWRUHG�GDWD���7KH�XVH�DQG�IXQFWLRQLQJ�RI�WKH�ORFDO
00,�LV�IXOO\�GHVFULEHG�LQ�WKH�,17(5)$&(�VHFWLRQ�
7KH�ORFDO�00,�LV�RQO\�DYDLODEOH�RQ�PRGHOV�ZKLFK
XWLOL]H� WKH� *(� SURWRFRO� IRU� UHPRWH
FRPPXQLFDWLRQV�

��7ULS�&LUFXLW�0RQLWRU

$Q\� RI� WKH� FRQILJXUDEOH� GLJLWDO� LQSXWV� �FRQWDFW
FRQYHUWHUV�� PD\� EH� VHOHFWHG� WR� PRQLWRU� WKH� '&
YROWDJH� DFURVV� D� WULS� FRQWDFW�� � 7KLV� '&� YROWDJH
PXVW� EH�ZLUHG� IURP� WKH� WULS� FRQWDFW� WHUPLQDOV� WR
WKH� DSSURSULDWH� GLJLWDO� LQSXW� WHUPLQDOV� RQ� WKH
EDFN�RI�WKH�UHOD\�

:LWK� WKH� ')3���� WULS� FRQWDFW� RSHQ�� DQG� WKH
H[WHUQDO� WULS� FLUFXLW� LQWDFW�� IXOO� EDWWHU\� YROWDJH� LV
DSSOLHG�WR�WKH�7ULS�&LUFXLW�0RQLWRU�GLJLWDO� LQSXW�
,I� WKH� H[WHUQDO� WULS� FLUFXLW� LV� RSHQ�FLUFXLWHG
EHFDXVH� RI� D� EURNHQ�ZLUH� RU� IDLOHG� WULS� FRLO�� WKHQ
WKH� 7ULS� &LUFXLW� 0RQLWRU� YROWDJH� JRHV� WR� ]HUR
UHVXOWLQJ�LQ�D�7ULS�&LUFXLW�)DLOXUH�DODUP�

,I� WKH� ���E� FRQWDFW� IURP� WKH� EUHDNHU� LV� ZLUHG� WR
'LJLWDO�,QSXW�����ZKHQ�WKH����E�FRQWDFW�FORVHV��WKH
7ULS� &LUFXLW� 0RQLWRU� IXQFWLRQ� LV� GLVDEOHG� EHIRUH
DQ� DODUP� FDQ� EH� LVVXHG�� � $OVR�� WKH� 7&0� LV
DXWRPDWLFDOO\� GLVDEOHG� LI� WKH� ���E� LQSXW� LV
GLVDEOHG�
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)LJXUH� ���� VKRZV� WKH� H[WHUQDO� FRQQHFWLRQ� IRU� WKH
7ULS�&LUFXLW�0RQLWRU�DQG�WKH�ORJLF�UHTXLUHG�WR�JHW
D�7ULS�&LUFXLW�0RQLWRU�$ODUP�RXWSXW��7&0B$��

(+)

(-)Relay Coil

52/a

Trip ContactCC
TCM

TCM_A

CC
TCM

CC6
52/b

)LJXUH�����7ULS�&LUFXLW�0RQLWRU

�����E�&RQWDFW�0RQLWRU

7KH�')3���� SURYLGHV� WKH� RSWLRQ� WR�PRQLWRU� WKH
VWDWXV� RI� WKH� ���E� FRQWDFW� YLD� &&��� � $� VHWWLQJ� LV
SURYLGHG� WR� DOORZ� WKH� UHOD\� WR� FKHFN� WKH� VWDWXV� RI
WKLV�FRQWDFW�

��%UHDNHU�+HDOWK�0RQLWRU

7KH� ')3���� UHOD\� FDOFXODWHV� DQG� VWRUHV� WKH
FXPXODWLYH� ,7� RU� ,�7� YDOXH� RI� HDFK� RI� WKUHH
SKDVH� FXUUHQWV�� � 7KH� FKRLFH� RI� ,W� RU� ,�W� LV
GHWHUPLQHG� E\� WKH� VHWWLQJ�� %5.5� +($/7+
81,76�� �7KH� FXUUHQW� YDOXH� LQ� ,7�RU� ,�7� LV� WKH
FDOFXODWHG� DYHUDJH�506� YDOXH� RI� FXUUHQW� SULRU� WR
RSHQLQJ�RI� WKH�EUHDNHU�� �7KH� WLPH�7� LV� D� VHWWLQJ�
%5($.(5�$5&�7,0(��WKDW�LGHDOO\�UHSUHVHQWV�WKH
DUFLQJ�WLPH�RI�WKH�PDLQ�FRQWDFWV���+RZHYHU��LI�WKH
DUFLQJ� WLPH� LV� QRW� NQRZQ�� WKHQ� WKH� QRPLQDO
EUHDNHU�RSHQLQJ�WLPH�PD\�EH�XVHG�

$� EUHDNHU� KHDOWK� LQWHUUXSWLQJ� GXW\� WKUHVKROG� LV
HVWDEOLVKHG� E\� D� VHWWLQJ�� %5($.(5� +($/7+
7+5(6+�� � ,I� ���� RI� WKLV� WKUHVKROG� VHWWLQJ� LV
H[FHHGHG�� D� EUHDNHU�KHDOWK� DODUP� LV� LVVXHG�� �7KH
LQWHQW� RI� WKH�%UHDNHU�+HDOWK�0RQLWRU� IXQFWLRQ� LV
WKDW� WKLV� DODUP� ZLOO� EH� XVHG� WR� LQLWLDWH� EUHDNHU
PDLQWHQDQFH� UDWKHU� WKDQ� UHO\LQJ� RQ� D� IL[HG
VFKHGXOH�RU�RII�OLQH�FDOFXODWLRQV�RI�FXPXODWLYH�,7
RU� ,�7� �� � *HQHUDOO\�� WKH� LQWHUUXSWLQJ� GXW\
WKUHVKROG� FDQ� EH� REWDLQHG� IURP� WKH� EUHDNHU
PDQXIDFWXUHU���$�UXQQLQJ�FRXQW�RI�WKH�QXPEHU�RI
EUHDNHU�RSHQLQJV�LV�DOVR�PDLQWDLQHG�

,I�D�EUHDNHU�WKDW��KDV�KDG�SULRU�XVH�LV�FRQQHFWHG�WR
WKH� ')3���� UHOD\�� WKH� UHOD\� DFFHSWV� LQLWLDO

FXPXODWLYH� ,7� RU� ,�7� YDOXHV� IRU� HDFK� SKDVH� E\
XVLQJ� WKH� $&&80� FRPPDQG�� � 7KH� LQLWLDO� YDOXH
IRU� WKH� WRWDO�QXPEHU�RI�EUHDNHU�RSHQLQJV�PD\�EH
VHW� XVLQJ� WKH� 23(1,1*6� FRPPDQG�� � $OVR�� WKH
FXPXODWLYH� ,7� RU� ,�7� � YDOXHV� DQG� QXPEHU� RI
EUHDNHU� RSHQLQJV� FDQ� DOVR� EH� UHVHW� WR� ]HUR
IROORZLQJ�EUHDNHU�PDLQWHQDQFH�RU�UHVHW�WR�SUH�WHVW
YDOXHV� IROORZLQJ� UHOD\� WHVWLQJ� E\� XVLQJ� WKH
$&&80�DQG�23(1,1*6�FRPPDQGV�

��)DLOXUH�WR�&ORVH�'HWHFWLRQ

$IWHU�LVVXLQJ�D�FORVH�VLJQDO��D�WLPHU�LV�VWDUWHG���7KH
SLFNXS� GHOD\� RI� WKLV� WLPHU� LV� GHWHUPLQHG� E\� WKH
)$,/85(� 72� &/26(� 7,0(� VHWWLQJ�� DQG� LW� LV
W\SLFDOO\� VHW� DW� WKH� ORQJHVW� H[SHFWHG� EUHDNHU
FORVLQJ�WLPH���,I�WKLV�WLPHU�SURGXFHV�DQ�RXWSXW��DQ
DODUP� LV� LVVXHG� LQGLFDWLQJ� WKDW� WKH� EUHDNHU� IDLOHG
WR�FORVH�ZLWKLQ� WKH�H[SHFWHG� WLPH�� � ,I� WKH�EUHDNHU
FORVHV� SULRU� WR� WKH� %5($.(5� )$,/85(� 7,0(
VHWWLQJ�� WKH� RSHQLQJ� RI� D� ���E� FRQWDFW� ZLUHG� WR
RQH�RI�WKH�GLJLWDO�LQSXWV�ZLOO�VWRS�WKH�WLPHU�

,I�D����E�FRQWDFW�LV�QRW�ZLUHG�WR�WKH�')3����UHOD\�
D�VHWWLQJ�LV�SURYLGHG�ZKLFK�GLVDEOHV�WKH�)DLOXUH�WR
&ORVH�'HWHFWLRQ�IHDWXUH�

���)DLOXUH�WR�2SHQ�'HWHFWLRQ

:KHQ�WKH�')3����SURGXFHV�D� WULS�RXWSXW�D� WLPHU
LV� VWDUWHG�� � 7KH� SLFNXS� GHOD\� RI� WKLV� WLPHU� LV
GHWHUPLQHG� E\� WKH� )$,/85(� 72� 23(1� 7,0(
VHWWLQJ�� WKH� GURSRXW� WLPH� LV� ]HUR�� � 7KH� WLPHU� LV
VWRSSHG� LI� WKH� ���E� FRQWDFW� FORVHV� �EUHDNHU
RSHQV����,I�WKH�EUHDNHU�IDLOV�WR�RSHQ��WKH�WLPHU�ZLOO
SURGXFH� DQ� RXWSXW� DQG� DQ� DODUP� ZLOO� EH
JHQHUDWHG�� � %\� XVH� RI� WKH� FRQILJXUDEOH� ORJLF
DVVRFLDWHG�ZLWK�RXWSXWV�������LW�LV�SRVVLEOH�WR�FORVH�D
FRQWDFW� ZKHQ� WKLV� )DLO� WR� 2SHQ� DODUP� LV� LVVXHG�
7KLV� FRQWDFW� FORVXUH� PD\� EH� XVHG� WR� LQLWLDWH
WULSSLQJ� RI� EDFNXS� EUHDNHUV� WR� LPSOHPHQW� D
EUHDNHU� IDLOXUH� VFKHPH� SURYLGHG� WKDW� DQ
DSSURSULDWH�WLPHU�VHWWLQJ�KDV�EHHQ�VHOHFWHG�

��&ROG�/RDG�3LFNXS

&ROG� /RDG� 3LFNXS� ORJLF� LV� SURYLGHG� WR� SUHYHQW
RSHUDWLRQ� RI� WKH� RYHUFXUUHQW� � IXQFWLRQV� RQ� WKH
KLJKHU� ORDG�FXUUHQWV� WKDW� FDQ� UHVXOW�GXH� WR�D� ORVV
RI�ORDG�GLYHUVLW\�ZKHQ�D�IHHGHU�LV�UH�HQHUJL]HG�DIWHU
EHLQJ� GH�HQHUJL]HG� IRU� D� SURORQJHG� WLPH�� � 7KLV

7ULS�&RQWDFW
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IHDWXUH� LV� LPSOHPHQWHG� E\� WKH� ')3���
DXWRPDWLFDOO\� VZLWFKLQJ� WR� VHWWLQJV� JURXS� ��
IROORZLQJ�D�WULS�RXWSXW��D���E�FRQWDFW�FORVXUH�DQG
H[SLUDWLRQ� RI� WKH� SLFNXS� WLPH�� WKH� &2/'� /2$'
3,&.83�'(/$<� VHWWLQJ�� � 7KH� SLFNXS� VHWWLQJV� RI
WKH�RYHUFXUUHQW�IXQFWLRQV�LQ�VHWWLQJV�JURXS����DUH
VHOHFWHG� WR� SUHYHQW� RSHUDWLRQ� RQ� WKH� KLJKHU� FROG
ORDG�FXUUHQWV�

,I�\RX�DUH�LQ�FROG�ORDG�SLFNXS�DQG�\RX�WKHQ�VZLWFK
VHWWLQJV�JURXSV�WKURXJK�WKH�XVH�RI�D�GLJLWDO�LQSXW�
WKH� ')3���� ZLOO� LPPHGLDWHO\� JR� WR� WKDW� VHWWLQJ
JURXS�� �$QG� LI� WKH� FROG� ORDG� FRQGLWLRQ� VWLOO� H[LVWV
�L�H��7KH�EUHDNHU�UHPDLQV�RSHQ� IRU�D� WLPH� ORQJHU
WKDQ�WKH�&ROG�/RDG�3LFNXS�VHWWLQJ��VHWWLQJV�JURXS
��ZLOO�DJDLQ�EH�DXWRPDWLFDOO\�VZLWFKHG�LQ�

:KHQ�WKH�EUHDNHU� LV�FORVHG�����E�FRQWDFW�RSHQV�
D� GURSRXW� WLPHU� LV� VWDUWHG�� WKH� &2/'� /2$'
'523287�'(/$<�VHWWLQJ�� �)ROORZLQJ�H[SLUDWLRQ
RI�WKH�GURSRXW�WLPHU��WKH�')3����UHYHUWV�WR�RQH�RI
WKH�VL[�VHWWLQJV�JURXSV�GHSHQGLQJ�RQ�ZKDW�GHIDXOW
VHWWLQJ� JURXS�ZDV� VHW�� �7KLV� GURSRXW� GHOD\� DOORZV
WLPH�IRU�UH�HVWDEOLVKPHQW�RI�QRUPDO� ORDG�GLYHUVLW\
DQG�WKH�FRUUHVSRQGLQJ�ORZHU�ORDG�FXUUHQWV�RQ�WKH
IHHGHU�

��&RQILJXUDEOH�,QSXWV�2XWSXWV

)LYH�RI� WKH� VL[�GLJLWDO� LQSXWV� �FRQWDFW� FRQYHUWHUV�
DUH�FRQILJXUDEOH�� �7KH�XVHU�FDQ�VHOHFW� � IURP�D� OLVW
RI� SRVVLEOH� DVVLJQPHQWV�� EXW� HDFK� GLJLWDO� LQSXW
PD\�EH�JLYHQ�RQH�DQG�RQO\�RQH�DVVLJQPHQW���,I�WKH
VDPH�DVVLJQPHQW�LV�JLYHQ�WR�PXOWLSOH�GLJLWDO�LQSXWV
WKH� LQSXWV�DUH� LQWHUQDOO\� ORJLFDOO\�25HG� WRJHWKHU�
5HIHU� WR� 7DEOH� ����� LQ� WKH� &$/&8/$7,21� 2)
6(77,1*6� VHFWLRQ� IRU� D� OLVW� RI� SRVVLEOH
DVVLJQPHQWV�IRU�WKH�GLJLWDO�LQSXWV�

)RU� WKH� WZR� RXWSXWV� ODEHOHG�75,3� �� DQG�75,3� ��
WKH�XVHU�PD\�VHOHFW�DQ\�25�FRPELQDWLRQ�RI����WULS
IODJV� WR� GULYH� HDFK� RXWSXW�� � )RU� WKH� IRXU� RXWSXWV
ODEHOHG�287����287����287����DQG�287���� WKH
XVHU� PD\� GHILQH� XQLTXH� FRPELQDWLRQDO� ORJLF� WR
GULYH� HDFK� RXWSXW�� � 5HIHU� WR� 7DEOH� ���� LQ� WKH
&$/&8/$7,21�2)�6(77,1*6� VHFWLRQ� IRU� D� OLVW
RI� LQLWLDWLQJ� VLJQDOV� DQG�D�GHVFULSWLRQ�RI�KRZ� WKH
FRPELQDWLRQDO�ORJLF�LV�GHILQHG�

��0XOWLSOH�6HWWLQJ�*URXSV

6L[� VHSDUDWH� JURXSV� RI� VHWWLQJV� DUH� VWRUHG� LQ� WKH
')3����UHOD\·V�QRQYRODWLOH�PHPRU\��ZLWK�RQO\�RQH
JURXS�DFWLYH�DW�D�JLYHQ�WLPH���7KH�VHWWLQJ�$&7,9(
6(77,1*�*5283�GHWHUPLQHV�WKH�FXUUHQWO\�DFWLYH
JURXS� QXPEHU�� � ,I� DQ\� RI� WKH� GLJLWDO� LQSXWV� DUH
VHOHFWHG� WR�EH�ELW����ELW����RU�ELW� ��DVVRFLDWHG�ZLWK
VHWWLQJ� JURXS� VHOHFWLRQ�� WKHQ� WKH� GLJLWDO� LQSXWV
GHWHUPLQH� WKH� DFWLYH� VHWWLQJ� JURXS� DQG� ZLOO
RYHUULGH�WKH�VHWWLQJ�$&7,9(�6(77,1*�*5283��

��(YHQWV

$�ORJ�RI�HYHQWV�LV�PDLQWDLQHG�LQ�WKH�')3����UHOD\
WKDW� FRQWDLQV� WKH� ODVW� ���� HYHQWV�� � )RU� HYHQW
VHTXHQFLQJ��ORJJHG�HYHQWV�DUH�WLPH�VWDPSHG�WR�WKH
QHDUHVW� PLOOLVHFRQG�� � ([DPSOHV� RI� HYHQWV� ORJJHG
LQFOXGH� DODUPV�� FRQWDFW� RSHUDWLRQV�� IXQFWLRQ
SLFNXS�VWDWXV��WULSV��VHWWLQJ�FKDQJHV��DQG�VHOI�FKHFN
VWDWXV���$Q�(9(17�0$6.�LV�XVHG�WR�FRQWURO�ZKLFK
HYHQWV� DUH� VWRUHG�� � 7KLV�PDVN� HQDEOHV� RU� GLVDEOHV
WKH� VWRUDJH� RI� DQ\� HYHQW�� � (YHQWV� DUH� VWRUHG� LQ
((3520�� DQG� DUH� PDLQWDLQHG� HYHQ� ZKHQ� '&
SRZHU�LV�UHPRYHG�IURP�WKH�')3����UHOD\�

��)DXOW�5HSRUWV

$� ORJ�RI� IDXOWV� LV�PDLQWDLQHG� LQ� WKH�')3���� UHOD\
WKDW� FRQWDLQV� WKH� ODVW� �� IDXOWV�� � 7KH� IDXOW� UHSRUW
FRQVLVWV�RI�D�VXPPDU\�UHSRUW�WKDW�FRQWDLQ�WKH�GDWH
DQG� WLPH�� WKH� W\SH� RI� IDXOW� �LI� GHWHUPLQHG��� DQG
WKH� IDXOW� ORFDWLRQ�� � 7KHUH� LV� DQ� H[SDQGHG� UHSRUW
WKDW� FRQWDLQV� WKH� GDWH� DQG� WLPH�� W\SH� RI� IDXOW� �LI
GHWHUPLQHG���SUHIDXOW� YROWDJHV�DQG�FXUUHQWV�� IDXOW
YROWDJHV� DQG� FXUUHQWV�� DQG� WKH� WULSSLQJ� IXQFWLRQ�
7KHVH� IDXOW� UHSRUWV� � DUH� WLPH� VWDPSHG� WR� WKH
QHDUHVW� PLOOLVHFRQG�� � ,I� WKH� SULPDU\� 97·V� DUH
FRQQHFWHG� LQ� WKH� RSHQ�GHOWD� FRQILJXUDWLRQ�� WKH
IDXOW� UHSRUW� LV� JHQHUDWHG�� EXW� WKH� IDXOW� ORFDWLRQ� LV
QRW�FDOFXODWHG�

��2VFLOORJUDSK\

7KH�')3����LV�DYDLODEOH�ZLWK�DQ�RSWLRQ�WKDW�DOORZV
WKH� FDSWXUH� RI� VL[� RVFLOORJUDSK\� UHFRUGV�� � 7KHVH
UHFRUGV�FDQ�EH�GRZQORDGHG�DQG�YLHZHG�XVLQJ� WKH
RSWLRQDO� *(�'DWD� SURJUDP�� � (DFK� RVFLOORJUDSK\
FDSWXUH�FRQVLVWV�RI�

��� 7KLUW\�IRXU������F\FOHV�RI�,$��,%��,&��,1�
,���9$��9%��9&�VDPSOHG�YDOXHV
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• ���VDPSOHV�SHU�F\FOH

• ��F\FOHV�SUH�IDXOW

• ���F\FOHV�SRVW�IDXOW

��� 'LJLWDO�IODJV���LQGLFDWLQJ

• IXQFWLRQ�RSHUDWLRQV
�SLFNXS�GURSRXW�

��� 6LJQDO�WKDW�WULJJHUHG�RVFLOORJUDSK\
FDSWXUH

��� 7LPH�DQG�GDWH
$� FRQILJXUDEOH� PDVN� GHWHUPLQHV� ZKLFK� IXQFWLRQ
RSHUDWLRQV� RU� WULSV� WULJJHU� RVFLOORJUDSK\� FDSWXUH�
,W� LV� DOVR� SRVVLEOH� WR� WULJJHU� RVFLOORJUDSK\� E\
FORVLQJ� DQ� H[WHUQDO� FRQWDFW�� � 7KH� ERXQGDU\
EHWZHHQ� SUH�IDXOW� DQG� SRVW�IDXOW� LV� WKH� LQVWDQW
ZKHQ� WKH� WULJJHU� VLJQDO� RFFXUV�� � 2VFLOORJUDSK\� LV
VWRUHG� LQ� FDSDFLWRU�EDFNHG� G\QDPLF� 5$0
�&$35$0����)ROORZLQJ�ORVV�RI�')3����SRZHU��WKH
RVFLOORJUDSK\�GDWD�ZLOO� EH�PDLQWDLQHG� IRU� DW� OHDVW
���KRXUV�

��3KDVH�5RWDWLRQ�6HOHFWLRQ

7KH� ')3���� ZLOO� RSHUDWH� SURSHUO\� IRU� SKDVH
URWDWLRQ� $�%�&� RU� &�%�$� ZKLOH� PDLQWDLQLQJ� WKH
VDPH� H[WHUQDO� 97� DQG� &7� ZLULQJ� WR� WKH� UHOD\�
7KH�FRUUHFW�SKDVH�URWDWLRQ�LV�VHOHFWHG�YLD�D�VHWWLQJ�

��2SHQ�'HOWD�:\H�:\H�'HOWD�97�&RQQHFWLRQV

7KH�')3����ZLOO�RSHUDWH�SURSHUO\�IRU�H[WHUQDO�97
FRQQHFWLRQV�WKDW�DUH�FRQQHFWHG�LQ�WKH�2SHQ�'HOWD
RU�:\H�:\H�FRQILJXUDWLRQ���7KHVH�FRQQHFWLRQV�DUH
VKRZQ�LQ�)LJXUH�������7KH�FRUUHFW�SKDVH�URWDWLRQ�LV
VHOHFWHG�YLD�D�VHWWLQJ�

��6HOI�7HVWV

7KH� ')3���� SHUIRUPV� FRQWLQXRV� VHOI� WHVW� RI� WKH
5HDG� 2QO\� 0HPRU\� �520��� 5DQGRP� $FFHVV
0HPRU\� �5$0��� DQG� ZDWFK�GRJ� WLPHUV� IRU� ERWK
3URWHFWLRQ� DQG�&RPPXQLFDWLRQ� SURFHVVRUV�� � 7KH
IDLOXUH� RI� DQ\� RI� WKHVH� VHOI�WHVWV� LV� VWRUHG� DV� DQ
HYHQW�� DQG� FDXVHV� WKH� RSHUDWLRQ� RI� WKH� DODUP
RXWSXW�FRQWDFW�DQG�/('�
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Va, Vb, Vc
Ia, Ib, Ic, In

Power
Supply

Assembly
+5V, ±12V

Magnetics
CTs (4)
PTs (3)

Processor Board

2-80196KC Microprocessors
10 bit A/D
EEProm
Local Ram
Capacitor Backed Ram
Dual Uart
RS-232 (3)
Contact Converter Inputs (6)
Relay Outputs (4)
Alarm Output
Trip Outputs (2)
Close Output
Status LED’s
IRIG-B

Relay Outputs

Digital Inputs

IRIG-B

Front RS-232

Rear RS-232 (2)
RS485 (optional)
Fiber Option (optional)

Optional MMI

)LJXUH�����')3����%ORFN�'LDJUDP
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7KLV� VHFWLRQ� SURYLGHV� LQIRUPDWLRQ� WR� DVVLVW� WKH
XVHU� LQ� GHWHUPLQLQJ� WKH� UHTXLUHG� VHWWLQJV� IRU� WKH
')3���� UHOD\�� � $OO� WKH� VHWWLQJV�� DORQJ� ZLWK
FRUUHVSRQGLQJ� UDQJHV� �DQG� DVVRFLDWHG� XQLWV�
ZKHUH�DSSOLFDEOH���DUH� OLVWHG� LQ�7$%/(������ �7KH
FROXPQ� HQWLWOHG�'()$8/7� LQGLFDWHV� WKH� VHWWLQJV
VWRUHG� LQ� PHPRU\� DV� VKLSSHG� IURP� WKH� IDFWRU\�
%RWK�WKH�UDQJHV�DQG�GHIDXOWV� OLVWHG�LQ�7$%/(����
DSSO\� WR� ')3���� UHOD\V� GHVLJQHG� IRU� XVH� ZLWK
FXUUHQW� WUDQVIRUPHUV� KDYLQJ� D� QRPLQDO� ��DPS
VHFRQGDU\� UDWLQJ�� � 7KH� VHWWLQJV� IRU� ZKLFK� WKH
UDQJH� DQG� GHIDXOW� GLIIHU� IRU� D� ��DPS� VHFRQGDU\
UDWLQJ� DUH� PDUNHG� ZLWK� DQ� DVWHULVN� ��� DV
H[SODLQHG�LQ�D�QRWH�DW�WKH�HQG�RI�WDEOH�

7KH� ')3���� UHOD\� VHWWLQJV� PD\� EH� YLHZHG� RU
FKDQJHG�YLD�D�SHUVRQDO�FRPSXWHU��3&��FRQQHFWHG
WR� D� VHULDO� SRUW� RU� YLD� WKH� RSWLRQDO� ORFDO� PDQ�
PDFKLQH�LQWHUIDFH��00,����7KH�')3����VWRUHV�VL[
VHWWLQJ� JURXSV� LQ� QRQ�YRODWLOH� PHPRU\�� � 7KH
IROORZLQJ� VHWWLQJV� FDWHJRULHV� FRQWDLQ� WKH� VHWWLQJV
WKDW�DUH�FRPPRQ�WR�DOO�VL[�VHWWLQJ�JURXSV�

*(1(5$/

%5($.(5�+($/7+

,13876

2873876

0$6.6

$&&808/$7256

3$66:25'6

5(/$<�,'

'$7(

7,0(

/2&$/�3257

5(027(�3257

7KH� UHPDLQLQJ� VHWWLQJ� FDWHJRULHV�� OLVWHG� EHORZ�
FRQWDLQ� WKH� VHWWLQJV� WKDW� DUH� VHSDUDWHO\� VHOHFWDEOH
LQ�HDFK�RI�WKH�VL[�VHWWLQJ�JURXSV�

7,0(�29(5&855(17

'(),1,7(�7,0(

,167$17$1(286

1(*$7,9(�6(48(1&(

)5(48(1&<

72548(�&21752/

0,6&(//$1(286

5(&/26(5��RSWLRQDO�

)$8/7�/2&$7,21

7KH� &$7(*25<� FROXPQ� LQ� 7DEOH� ���� OLVWV� WKH
FDWHJRU\� KHDGLQJV� IRU� WKH� VHWWLQJV� EDVHG� RQ� WKH
$6&,,� PRGHO� RI� WKH� ')3����� � ,Q� DGGLWLRQ�� WKH
$6&,,� FRPPDQG� WR� DFFHVV� D� SDUWLFXODU� VHWWLQJ
FDWHJRU\�LV�OLVWHG�GLUHFWO\�EHORZ�WKH�FDWHJRU\�QDPH�
)RU� LQVWDQFH� 6(7� *� LV� WKH� $6&,,� FRPPDQG� WR
DFFHVV� WKH� *(1(5$/� VHWWLQJV�� � )RU� WKH� *(
SURWRFRO� PRGHOV� RI� WKH� ')3����� D� PHQX�GULYHQ
FRPPXQLFDWLRQV� SURJUDP�� 0OLQN�� LV� XVHG�� � 7KH
0OLQN�PHQX�VWUXFWXUH��WKDW�SHUPLWV�DFFHVV�WR�DOO�RI
WKH� VHWWLQJV� LV� GHVFULEHG� LQ� WKH� 62)7:$5(

VHFWLRQ�� �7KH� ,17(5)$&(� VHFWLRQ�GHVFULEHV� KRZ
WR� XVH� WKH� ORFDO� PDQ�PDFKLQH� LQWHUIDFH� �00,�
DQG�OLVWV�LWV�DVVRFLDWHG�VHWWLQJ�DEEUHYLDWLRQV�
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'LVDEOH� 5HOD\� ��7KLV� VHWWLQJ� LV� XVHG� WR� HQDEOH� RU
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IUHTXHQF\� RI� WKH� SRZHU� V\VWHP� WKDW� WKH� UHOD\� LV
RSHUDWLQJ� RQ�� � 7KH� VHWWLQJ� UDQJH� LV� ���+]� RU� ��
+]�

3KDVH�&7�5DWLR���7KLV�VHWWLQJ�LV�XVHG�WR�VSHFLI\�WKH
SULPDU\�WR�VHFRQGDU\� UDWLR� RI� WKH� SKDVH� FXUUHQW
WUDQVIRUPHUV� FRQQHFWHG� WR� WKH� ')3���� UHOD\�� � $
SKDVH�&7�UDWLR�RI��������� IRU�H[DPSOH��ZRXOG�EH
HQWHUHG�DV�������7KH�UDQJH�LV���������

*URXQG�&7�5DWLR� ��7KLV� VHWWLQJ� LV�XVHG� WR� VSHFLI\
WKH� SULPDU\�WR�VHFRQGDU\� UDWLR� RI� WKH� JURXQG

FXUUHQW� WUDQVIRUPHU� FRQQHFWHG� WR� WKH� ')3���
UHOD\�� � ,I� WKH� JURXQG� FXUUHQW� FRLO� LV� FRQQHFWHG� LQ
WKH� UHVLGXDO� FLUFXLW� IRUPHG� E\� Z\H� FRQQHFWHG
SKDVH�&7V��WKHQ�WKLV�VHWWLQJ�LV�HTXDO�WR�WKH�SKDVH
&7�UDWLR���7KH�VHWWLQJ�UDQJH�LV����������

97�5DWLR� ��7KLV�VHWWLQJ� LV�XVHG� WR�VSHFLI\� WKH�SULPDU\�
WR�VHFRQGDU\� UDWLR� RI� WKH� YROWDJH� LQSXWV� WR� WKH
')3������7KH�VHWWLQJ�UDQJH�LV����������

%UHDNHU�1XPEHU� ��7KLV� VHWWLQJ� DOORZV� WKH� XVHU� WR
HQWHU��LQWR�WKH�')3�����D�QXPEHU�GHVLJQDWLRQ�IRU
WKH�EUHDNHU�DVVRFLDWHG�ZLWK�WKH�UHOD\���7KH�VHWWLQJ
UDQJH�LV����������

'HIDXOW� 6HWWLQJV�*URXS� ��7KLV� VHWWLQJ� GHWHUPLQHV
ZKLFK�RI�WKH�VL[�VHWWLQJ�JURXSV�LV�WKH�DFWLYH�JURXS�
7KH�UDQJH�LV�������

&ROG� /RDG� 3LFNXS�'HOD\� ��7KLV� LV� WKH� WLPH� GHOD\
IROORZLQJ� EUHDNHU� RSHQLQJ� DIWHU� ZKLFK� WKH� DFWLYH
VHWWLQJV�JURXS�LV�VZLWFKHG�WR�JURXS������7KH�UDQJH
LV���������VHFRQGV�
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&ROG�/RDG�'URSRXW�'HOD\���7KLV�LV�WKH�WLPH�GHOD\
IROORZLQJ� EUHDNHU� FORVLQJ� DIWHU� ZKLFK� WKH� DFWLYH
VHWWLQJV� JURXS� LV� VZLWFKHG� IURP� JURXS� ��� WR� WKH
GHIDXOW� VHWWLQJV�JURXS��6HWWLQJ�ERWK� WKH�FROG� ORDG
SLFNXS�GHOD\� DQG� WKH� FROG� ORDG� GURSRXW� GHOD\� WR
]HUR�GLVDEOHV�WKH�IXQFWLRQ�

��E�:LUHG� ��7KLV�VHWWLQJ�LV�XVHG�WR�LQGLFDWH�WR�WKH
UHOD\� ZKHWKHU� LW� VKRXOG� PRQLWRU� WKH� VWDWXV� RI
GLJLWDO� LQSXW� �� ZKLFK� LV� GHGLFDWHG� WR� WKH� ��E
FRQWDFW�IRU�EUHDNHU�VWDWXV�

3RWHQWLDO� 7UDQVIRUPHU� &RQQHFWLRQ� �� 7KLV� VHWWLQJ
UHIOHFWV�WKH�FRQQHFWLRQ�RI�WKH�YROWDJH�WUDQVIRUPHUV
ZLUHG� WR� WKH� ')3����� � ,W� SHUPLWV� WKH� ')3���� WR
SHUIRUP� WKH� SURSHU� FDOFXODWLRQV� DQG� GLVSOD\� WKH
SURSHU�LQIRUPDWLRQ�ZKHWKHU�WKH�H[WHUQDO�97·V�DUH
FRQQHFWHG� LQ� WKH� 2SHQ�GHOWD� RU� :\H�:\H
FRQILJXUDWLRQ�

3KDVH� 5RWDWLRQ� �� 7KLV� VHWWLQJ� GHWHUPLQHV� WKH
QRUPDO� �SRVLWLYH�VHTXHQFH�� SKDVH� URWDWLRQ�� $%&
RU�&%$���7KLV�SHUPLWV�WKH�')3����WR�SHUIRUP�WKH
SURSHU� FDOFXODWLRQV� DQG� GLVSOD\� WKH� SURSHU
LQIRUPDWLRQ�ZKLOH�PDLQWDLQLQJ� WKH� VDPH�H[WHUQDO
ZLULQJ�WR�WKH�UHOD\�UHJDUGOHVV�RI�SKDVH�URWDWLRQ�

��%UHDNHU�+HDOWK�6HWWLQJV

%UHDNHU� +HDOWK� 8QLWV� �� 7KH� EUHDNHU� KHDOWK
DFFXPXODWLRQV� FDQ� EH� H[SUHVVHG� DV� HLWKHU
DPSVHFRQGV�RU�DPS�VHFRQGV�

%UHDNHU� $UF� 7LPH� �� 7KLV� VHWWLQJ� GHWHUPLQHV� WKH
WLPH� LQWHUYDO� 7� LQ� WKH� ,7� RU� ,�7� FDOFXODWLRQV�
,GHDOO\��LW�VKRXOG�EH�VHW�WR�UHIOHFW�WKH�DFWXDO�DUFLQJ
WLPH� RI� WKH� PDLQ� FRQWDFWV�� � ,I� WKLV� YDOXH� LV� QRW
NQRZQ�� WKHQ�D� FRPSURPLVH�SRVLWLRQ� LV� WR�XVH� WKH
EUHDNHU� RSHQLQJ� WLPH�� � 7KH� UDQJH� LV� �� �� ���
PLOOLVHFRQGV�

%UHDNHU� +HDOWK� 7KUHVK� �� 7KLV� VHWWLQJ� LV� WKH
WKUHVKROG�IRU� WKH�DFFXPXODWHG� ,7�RU� ,�7�YDOXHV
XVHG�WR�GHWHUPLQH�ZKHWKHU�RU�QRW�D�EUHDNHU�KHDOWK
DODUP�FRQGLWLRQ�H[LVWV���7KH�UDQJH�LV���������������
,7� RU� ,�7�� � 7KHUH� LV� DQ� DFFXPXODWHG� YDOXH� IRU
HDFK� SKDVH� FXUUHQW�� � ,I� DQ\� RI� WKH� WKUHH� SKDVH
YDOXHV�H[FHHGV�����RI�WKH�%UHDNHU�+HDOWK�7KUHVK
VHWWLQJ��D�EUHDNHU�KHDOWK�DODUP�LV�LQGLFDWHG�E\�WKH
WDUJHW�/('�DQG�WKH�DODUP�RXWSXW�FRQWDFW�

��'LJLWDO�,QSXW�6HWWLQJV

'LJLWDO�,QSXW���������7KHVH�VHWWLQJV�GHWHUPLQH�KRZ
WKH� ILYH� GLJLWDO� LQSXWV� �FRQWDFW� FRQYHUWHUV�� DUH
XVHG�� � 7DEOH� ���� OLVWV� WKH� DOORZDEOH� GLJLWDO� LQSXW
DVVLJQPHQWV��(DFK�GLJLWDO�LQSXW�PD\�EH�JLYHQ�RQH
DQG�RQO\�RQH�DVVLJQPHQW�DW�D�WLPH�� �,I�WKH�VHWWLQJ
LV����WKH�GLJLWDO�LQSXW�LV�GLVDEOHG�

7KH� 5HFORVH� %ORFN� �$6&,,� &RPPDQG� ���� DQG
5HFORVH� 8QEORFN� $6&,,� &RPPDQG� ���� GLJLWDO
LQSXW� VHOHFWLRQV� PXVW� EH� XVHG� WRJHWKHU�� � $
PRPHQWDU\� FORVXUH� RI� DQ� H[WHUQDO� FRQWDFW
FRQYHUWHU�RQ� WKH�5HFORVHU�%ORFN�GLJLWDO� LQSXW�ZLOO
VHQG� WKH� UHOFRVHU� WR� WKH� ORFNRXW� VWDWH�� � $
PRPHQWDU\� FORVXUH�RI�DQ�H[WHUQDO� FRQWDFW� RQ� WKH
5HFORVHU� 8QEORFN� GLJLWDO� LQSXW� ZLOO� VHQG� WKH
UHFORVHU�WR�WKH�UHVHW�VWDWH�

��&RQILJXUDEOH�2XWSXW�6HWWLQJV

7KH� IROORZLQJ� VHWWLQJV� DUH� XVHG� WR� GHWHUPLQH
ZKLFK�IXQFWLRQ�SLFNXS��WULS��RU�FRQWURO�VLJQDOV�DUH
WR� EH� XVHG� WRJHWKHU� ZLWK� FRPELQDWLRQDO� ORJLF� WR
RSHUDWH� WKH� IRXU� FRQILJXUDEOH�RXWSXWV�� �$V� VKRZQ
IXQFWLRQDOO\�LQ�)LJXUH������HDFK�RXWSXW�LV�GULYHQ�E\
D� ��� LQSXW� 25� IROORZHG� E\� D� WLPHU� ZLWK� XVHU
VHOHFWHG� SLFNXS� DQG� GURSRXW� WLPHV�� � 7KH� LQSXWV�
$�� ��$���� WR�HDFK�25�FRQVLVW�RI�SLFNXS�� WULS�� DQG
FRQWURO�VLJQDOV�DV�ZHOO�DV�$1'�DQG�127�RSHUDWRUV�

7KHUH� DUH� D� PD[LPXP� RI� VL[� ��LQSXW� $1'
RSHUDWRUV� DQG� WZR� VLQJOH� LQSXW� 127� RSHUDWRUV�
7KHVH� PXVW� EH� VKDUHG� ZLWK� DOO� IRXU� RXWSXWV�� � ,I
IRXU� RI� WKH� $1'� RSHUDWRUV� DUH� XVHG� DV� LQSXWV� WR
WKH� 25� DVVRFLDWHG� ZLWK� RXWSXW� ��� WKHQ� RQO\� WZR
$1'�RSHUDWRUV� UHPDLQ� WR� EH� XVHG�ZLWK� WKH� RWKHU
WKUHH� RXWSXWV�� � (DFK� $1'� KDV� RQO\� WZR� LQSXWV�
7KH� $1'� DQG� 127� JDWHV� FDQ� EH� FDVFDGHG� E\
IROORZLQJ�WKH�KLHUDUFK\�ZKLFK�LV�VKRZQ�LQ�7DEOH���
��� � $V� VKRZQ� LQ� WKH� WDEOH�� DQ\� $1'� JDWH�� 127
JDWH��3,&.83��75,3��RU�&21752/�6LJQDO�FDQ�EH
XVHG� IRU� $1'�� H[FHSW� IRU� LWVHOI�� ZKLOH� $1'�� FDQ
RQO\� XVH� WKH� 127� JDWHV�� 3,&.83�� 75,3� RU
&21752/�VLJQDOV�IRU�LQSXWV���1R�JDWH�RXWSXW�FDQ
EH�DQ�LQSXW�IRU�LWVHOI�

$�VDPSOH�H[SUHVVLRQ�IRU�WKH�127��$1'��DQG�287
VHWWLQJV�DUH�

127�� �$�
127�� �$�
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$1'�� �$�$�
�VDPH�IRU�$1'���$1'���$1'���$1'���$1'���
287�� �$����$����$����$����$����$����$���

$�� �$�� �� $��� �� $��� �� $��� �� $��� �� $��� �� $��
�$��

�VLPLODU�IRU�287���287���287��

$�$��H[SUHVVHV�WKH�ORJLFDO�$1'�RI�LQSXWV�$��DQG
$����$����$��H[SUHVVHV�WKH�ORJLFDO�25�RI�LQSXWV�$�
DQG�$����7KH�LQSXWV�$���$������������$���PD\�EH�DQ\
RI�WKH�3,&.83��75,3��RU�&21752/�VLJQDOV�OLVWHG
LQ�7DEOH�����

A16
A15
A14
A13
A12
A11
A10
A9
A8
A7
A6
A5
A4
A3
A2
A1

OUTPUT #1

P U

D O

)LJXUH�����&RPELQDWLRQDO�/RJLF�IRU�2XWSXWV����

��������DQG���

��0DVN�6HWWLQJV

(YHQW� 0DVNV� �� 'HWHUPLQHV� ZKLFK� IXQFWLRQV� DUH
DOORZHG� WR� WULJJHU� V\VWHP� HYHQWV�� � 7KH� LWHPV� DUH
VHOHFWHG�E\�SODFLQJ�D�´�µ�LQ�WKH�HYHQW�PDVN�ELW�WKDW
FRUUHVSRQGV�WR�WKH�IXQFWLRQ���7KH�LWHPV�VHOHFWDEOH
IRU�WKH�HYHQW�PDVN�DUH�VKRZQ�LQ�7DEOH�����

2VFLOORJUDSK\�0DVNV���'HWHUPLQHV�ZKLFK�IXQFWLRQV
DUH�DOORZHG�WR�WULJJHU�RVFLOORJUDSK\�FDSWXUHV���7KH
LWHPV� DUH� VHOHFWHG� E\� SODFLQJ� D� ´�µ� LQ� WKH
2VFLOORJUDSK\� � PDVN� ELW� WKDW� FRUUHVSRQGV� WR� WKH
IXQFWLRQ�� � 7KH� LWHPV� VHOHFWDEOH� IRU� WKH
RVFLOORJUDSK\�PDVN�DUH�VKRZQ�LQ�7DEOH������
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7DEOH�����3RVVLEOH�'LJLWDO�,QSXW��&RQWDFW�&RQYHUWHU��$VVLJQPHQWV

1$0( $6&,,
&RPPDQG

'(6&5,37,21

',6$%/( � 'LVDEOHV�WKH�GLJLWDO�LQSXW
6(7�*5283�%,7�� � 7KHVH�WKUHH�ELWV�VHOHFW�WKH�DFWLYH�VHWWLQJV�JURXS�DV�LQGLFDWHG�EHORZ�
6(7�*5283�%,7�� � �����������ELW�������ELW�������ELW��������DFWLYH�VHWWLQJV�JURXS
6(7�*5283�%,7�� � �������������������������������������������������������������'HIDXOW

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

75,3�&.7�021 � 'LJLWDO�LQSXW�VHQVHV�WKH�YROWDJH�DFURVV�DQ�RSHQ�75,3�FRQWDFW�DV�SDUW�RI
WKH�7ULS�&LUFXLW�0RQLWRU�IXQFWLRQ

',5(&7�75,3 � &ORVXUH�RI�H[WHUQDO�FRQWDFW�WULSV�WKH�EUHDNHU�YLD�WKH�75,3�RXWSXW
',5(&7�&/26( � &ORVXUH�RI�H[WHUQDO�FRQWDFW�FORVHV�WKH�EUHDNHU�YLD�WKH�&/26(�RXWSXW

72548(��&17/�3+$6( � &ORVXUH�RI�H[WHUQDO�FRQWDFW�GLVDEOHV�WKH�SKDVH�DQG�QHJDWLYH�VHTXHQFH
RYHUFXUUHQW�IXQFWLRQV

72548(��&17/�*1' � &ORVXUH�RI�H[WHUQDO�FRQWDFW�GLVDEOHV�WKH�JURXQG�RYHUFXUUHQW
IXQFWLRQV

26&�75,**(5 � &ORVXUH�RI�H[WHUQDO�FRQWDFW�WULJJHUV�RVFLOORJUDSK\�FDSWXUH
5(&/26(�3$86( �� &ORVXUH�RI�H[WHUQDO�FRQWDFW�IRUFHV�WKH�UHFORVHU�WR�/2&.287�VWDWH

LI�WKH�FRQWDFW�VWD\V�FORVHG�IRU�WKH�+2/'�WLPH
5(&/26(�%/2&. �� 5HFORVH�%ORFN���PRPHQWDU\�FORVXUH�RI�H[WHUQDO�FRQWDFW�IRUFHV�WKH

UHFORVHU�WR�WKH�/2&.287�VWDWH
5(&/26(��,1,7,$7( �� ([WHUQDO�5HFORVH�,QLWLDWH
5(&/26(�81%/2&. �� 5HFORVH�8QEORFN���PRPHQWDU\�FORVXUH�RI�H[WHUQDO�FRQWDFW��IRUFHV�WKH

UHFORVHU�WR�WKH�5(6(7�VWDWH�LI�WKH�EUHDNHU�LV�FORVHG

7DEOH�����&RQILJXUDEOH�/RJLF�+LHUDUFK\

/2*,& $9$,/$%/(�,1387�6,*1$/6

*$7( 3,&.836 75,36 &21752/ 127� 127� $1'� $1'� $1'� $1'� $1'� $1'�

127� ; ; ;
127� ; ; ;
$1'� ; ; ; ; ;
$1'� ; ; ; ; ; ;
$1'� ; ; ; ; ; ; ;
$1'� ; ; ; ; ; ; ; ;
$1'� ; ; ; ; ; ; ; ; ;
$1'� ; ; ; ; ; ; ; ; ; ;
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7DEOH�����3LFNXS��7ULS��	�&RQWURO�6LJQDOV�)RU�&RQILJXUDEOH�/RJLF

3,&.83 '(6&5,37,21

��2�B3 2YHU�IUHTXHQF\�XQLW������27��
��2�B3 2YHU�IUHTXHQF\�XQLW������27��
��8�B3 8QGHU�IUHTXHQF\�XQLW������87��
��8�B3 8QGHU�IUHTXHQF\�XQLW������87��
��'B3 1HJDWLYH�VHTXHQFH�GHILQLWH�WLPH�RYHUFXUUHQW����3'��
��7B3 1HJDWLYH�VHTXHQFH�LQYHUVH�WLPH�RYHUFXUUHQW����37�
��1�B3 *URXQG�GHILQLWH�WLPH�RYHUFXUUHQW��/2:����1'��
��1�B3 *URXQG�GHILQLWH�WLPH�RYHUFXUUHQW��+,*+����1'��
��1B3 *URXQG�LQYHUVH�WLPH�RYHUFXUUHQW����17�
��3�B3 3KDVH�GHILQLWH�WLPH�RYHUFXUUHQW��/2:����3'��
��3�B3 3KDVH�GHILQLWH�WLPH�RYHUFXUUHQW��+,*+����3'��
��3B3 3KDVH�LQYHUVH�WLPH�RYHUFXUUHQW����37�

75,3 '(6&5,37,21

��2�B7 2YHU�IUHTXHQF\�XQLW������27��
��2�B7 2YHU�IUHTXHQF\�XQLW������27��
��8�B7 8QGHU�IUHTXHQF\�XQLW������87��
��8�B7 8QGHU�IUHTXHQF\�XQLW������87��
��'B7 1HJDWLYH�VHTXHQFH�GHILQLWH�WLPH�RYHUFXUUHQW����3'��
��7B7 1HJDWLYH�VHTXHQFH�LQYHUVH�WLPH�RYHUFXUUHQW����37�
��1/B7 *URXQG�LQVWDQWDQHRXV�RYHUFXUUHQW��/2:����1/�
��1+B7 *URXQG�LQVWDQWDQHRXV�RYHUFXUUHQW��+,*+����1+�
��3/B7 3KDVH�LQVWDQWDQHRXV�RYHUFXUUHQW��/2:���3/�
��3+B7 3KDVH�LQVWDQWDQHRXV�RYHUFXUUHQW��+,*+����3+�
��1�B7 *URXQG�GHILQLWH�WLPH�RYHUFXUUHQW��/2:����1'��
��1�B7 *URXQG�GHILQLWH�WLPH�RYHUFXUUHQW��+,*+����1'��
��1B7 *URXQG�LQYHUVH�WLPH�RYHUFXUUHQW����17�
��3�B7 3KDVH�GHILQLWH�WLPH�RYHUFXUUHQW��/2:����3'��
��3�B7 3KDVH�GHILQLWH�WLPH�RYHUFXUUHQW��+,*+����3'��
��3B7 3KDVH�LQYHUVH�WLPH�RYHUFXUUHQW����37�

&21752/ '(6&5,37,21

��37 0KR�SKDVH�GLVWDQFH�IXQFWLRQ
��1 1HJDWLYH�6HTXHQFH�'LUHFWLRQDO
�� 2YHUYROWDJH
�� 8QGHUYROWDJH
75,3 7ULS��LQWHUQDO�WULSV�
��567 5HFORVHU�UHVHW�WLPHU�RQ
��&/( 5HFORVH�F\FOH�LQ�SURJUHVV
��/&. 5HFORVHU�DW�ORFNRXW�VWDWH
7&0 7ULS�FLUFXLW�PRQLWRU�HYHQW
2(%5. )DLO�WR�RSHQ�H[WHUQDO�,QSXWV
&/%5. )DLO�WR�FORVH�IRU�H[WHUQDO�FRPPDQG
2,%5. )DLO�WR�RSHQ�IRU�LQWHUQDO�FRPPDQG
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7DEOH�����3LFNXS��7ULS��	�&RQWURO�6LJQDOV�)RU�&RQILJXUDEOH�/RJLF�&RQW��

&21752/ '(6&5,37,21

&&�� /RJLF�6WDWH�RI�&RQWDFW�&RQYHUWHU��
&&�� /RJLF�6WDWH�RI�&RQWDFW�&RQYHUWHU��
&&�� /RJLF�6WDWH�RI�&RQWDFW�&RQYHUWHU��
&&�� /RJLF�6WDWH�RI�&RQWDFW�&RQYHUWHU��
&&�� /RJLF�6WDWH�RI�&RQWDFW�&RQYHUWHU��
&&�� /RJLF�6WDWH�RI�&RQWDFW�&RQYHUWHU��
$1'� 2XWSXW�RI�$1'�
$1'� 2XWSXW�RI�$1'�
$1'� 2XWSXW�RI�$1'�
$1'� 2XWSXW�RI�$1'�
$1'� 2XWSXW�RI�$1'�
$1'� 2XWSXW�RI�$1'�
127� 2XWSXW�RI�127�
127� 2XWSXW�RI�127�

7KHVH�LQSXWV�ZHUH�LQWURGXFHG�ZLWK�YHUVLRQ�����3URPV

��$FFXPXODWRU�6HWWLQJV

$FFXP� �� 7KH� EUHDNHU� KHDOWK� DFFXPXODWRUV� FDQ
EH� GLVSOD\HG� E\� W\SLQJ� WKH� $&&80� FRPPDQG
IRU� WKH� $6&,,� PRGHOV�� � 7KH� VHWWLQJV� IRU� HDFK
SKDVH� FDQ� EH� VHW� RU� UHVHW� E\� HQWHULQJ� $&&80
^3KDVH`� ^9DOXH`�� � )RU� H[DPSOH�� WR� UHVHW� WKH
DFFXPXODWRU� IRU� SKDVH� $� HQWHU� $&&80� $� ��
7KH�UDQJH�LV������������

��3DVVZRUG�6HWWLQJV

)RU� � WKH� $6&,,� PRGHOV� RI� WKH� ')3����� WKUHH
OHYHOV�RI�SDVVZRUGV�DUH�XVHG� WR� UHVWULFW� DFFHVV� WR
WKH� �UHOD\�� �7KHUH�DUH�SDVVZRUGV� WKDW�DOORZ�XVHU
DFFHVV� WR� WKH� UHOD\� WR� � YLHZ� VHWWLQJV�� FRQWURO
EUHDNHU��DQG�FKDQJH� VHWWLQJV�� � �DUH�XVHG�� �5HIHU
WR� WKH� 62)7:$5(� VHFWLRQ� RI� WKLV� ERRN� XQGHU

$6&,,� IRU� D� GHVFULSWLRQ� RI� KRZ� WR� XVH� WKHVH
SDVVZRUGV�� � 7KH� IROORZLQJ� VHWWLQJV� GR� QRW
SHUWDLQ� WR� *(�0RGHP� SURWRFRO� PRGHOV� RI� WKH
')3����� � 5HIHU� WR� WKH� 62)7:$5(� VHFWLRQ� RI

WKLV� ERRN� XQGHU� *(� 0RGHP� 3URWRFRO� IRU� D
GHVFULSWLRQ�RI�KRZ�WKH�0�/LQN�FRPPXQLFDWLRQV
SURJUDP�KDQGOHV�SDVVZRUGV�

��5HOD\�,G�6HWWLQJ

5HOD\� ,'� ��7KLV� VHWWLQJ� DOORZV� WKH� XVHU� WR� VHW� D
XQLTXH� LGHQWLILFDWLRQ� IRU� HDFK� ')3����� � 7KH
VHWWLQJ�UDQJH�LV�D����FKDUDFWHU�$6&,,�VWULQJ�

��'DWH�6HWWLQJ

'DWH���7KH�GDWH�FDQ�EH�FKDQJHG�E\�HQWHULQJ�WKH
GHVLUHG�GDWH�LQ�WKH�PRQWK�GD\�\HDU�IRUPDW�

��7LPH�6HWWLQJ

7LPH���7KH�WLPH�FDQ�EH�FKDQJHG�E\�HQWHULQJ�WKH
GHVLUHG� WLPH� LQ� WKH� KRXU�PLQXWH�VHFRQG
IRUPDW�

��/RFDO�3RUW�6HWWLQJV

%DXG� 5DWH� �� 7KLV� VHWWLQJ� GHWHUPLQHV� WKH� EDXG
UDWH� IRU� WKH� WZR� SK\VLFDO� VHULDO� SRUWV� ODEHOHG
3257� �� �IURQW� SDQHO�� DQG� 3257� �� �UHDU
SDQHO����7KH�UDQJH�LV�����WR��������EDXG�

6WRS�%LWV� ��7KLV�VHWWLQJ�GHWHUPLQHV� WKH�VWRS�ELWV
IRU�WKH�WZR�SK\VLFDO�VHULDO�SRUWV�ODEHOHG�3257��
�IURQW�SDQHO��DQG�3257����UHDU�SDQHO����7KH
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UDQJH�LV���RU���

7LPH� 2XW� �� 7KLV� VHWWLQJ� GHWHUPLQHV� WKH� ORJLQ
WLPH�RXW�IRU�WKH�WZR�SK\VLFDO�VHULDO�SRUWV�ODEHOHG
3257� �� �IURQW� SDQHO�� DQG� 3257� �� �UHDU
SDQHO����:KHQ�ORJJHG�LQWR�WKH�')3����UHOD\��DQ
DXWRPDWLF� ORJRXW�ZLOO� RFFXU� LI� WKHUH� LV� QR� VHULDO
OLQN�DFWLYLW\� IRU� WKH�WLPH� LQWHUYDO�GHWHUPLQHG�E\
7LPH� 2XW�� � 7KH� UDQJH� LV� �� �� ��� PLQXWHV�� � $
VHWWLQJ� RI� ´�µ� SUHYHQWV� WKH� DXWRPDWLF� ORJRXW
IXQFWLRQ�

��5HPRWH�3RUW�6HWWLQJV

7KH�VDPH�VHWWLQJV�IRU�/2&$/�3257�H[FHSW�WKDW
WKH\�SHUWDLQ� WR� WKH� SRUW� ODEHOHG�3257��� �EDFN
SDQHO�� � 7KLV� VHWWLQJ� LV� YDOLG� IRU� DOO
FRPPXQLFDWLRQ� RSWLRQV� �56����� 56����� )LEHU
2SWLF��DYDLODEOH�IRU�WKH�FRPPXQLFDWLRQV�SRUW�

��7LPH�2YHUFXUUHQW�6HWWLQJV

'LVDEOH�3KDVH�72&� ��(QDEOHV� �12��RU� GLVDEOHV
�<(6��WKH�3KDVH�72&�IXQFWLRQ�

3KDVH�72&�&XUYH���7KLV�VHWWLQJ�VHOHFWV�EHWZHHQ
WKH�,QYHUVH��9HU\�,QYHUVH��DQG�([WUHPHO\�,QYHUVH
FXUYH�VKDSHV���7KH�FXUYHV�VKDSHV�DUH�GHILQHG�LQ
WKH�'(6&5,37,21�VHFWLRQ�RI�WKLV�ERRN�

3LFNXS�3KDVH�72&���7KLV�VHWWLQJ�HVWDEOLVKHV�WKH
SLFNXS� OHYHO� RI� WKH� 3KDVH� 72&� IXQFWLRQ�� � 7KH
UDQJH�LV��������������RU�������������DPSV�506�

3KDVH�72&�7LPH�'LDO� ��7KLV� VHWWLQJ�HVWDEOLVKHV
WKH�WLPH�GLDO�YDOXH�RI� WKH�3KDVH�72&�IXQFWLRQ�
7KH�UDQJH�LV������������

'LVDEOH�*URXQG�72&���(QDEOHV��12��RU�GLVDEOHV
�<(6��WKH�*URXQG�72&�IXQFWLRQ�

*URXQG� 72&� &XUYH� �� 7KLV� VHWWLQJ� VHOHFWV
EHWZHHQ� WKH� ,QYHUVH�� 9HU\� ,QYHUVH�� DQG
([WUHPHO\� ,QYHUVH� FXUYH� VKDSHV�� � 7KH� FXUYHV
VKDSHV� DUH� GHILQHG� LQ� WKH� '(6&5,37,21
VHFWLRQ�RI�WKLV�ERRN�

3LFNXS� *URXQG� 72&� �� 7KLV� VHWWLQJ� HVWDEOLVKHV
WKH� SLFNXS� OHYHO� RI� WKH� JURXQG� 72&� IXQFWLRQ�
7KH� UDQJH� LV� ����� �� ������ RU� ����� �� ����� DPSV
506�

*URXQG� 72&� 7LPH� 'LDO� �� 7KLV� VHWWLQJ
HVWDEOLVKHV� WKH� WLPH� GLDO� YDOXH� RI� WKH� JURXQG

72&�IXQFWLRQ���7KH�UDQJH�LV������������

��'HILQLWH�7LPH�2YHUFXUUHQW�6HWWLQJV

'LVDEOH� 3KDVH� '7� +LJK� �� (QDEOHV� �12�� RU
GLVDEOHV��<(6��WKH�3KDVH�'7�+LJK�IXQFWLRQ�

3LFNXS�3KDVH�'7�+LJK���7KLV�VHWWLQJ�HVWDEOLVKHV
WKH�SLFNXS�OHYHO�RI�WKH�3KDVH�'7�+LJK�IXQFWLRQ�
7KH�UDQJH�LV����������������DPSV�506�RU���������
DPSV�506�GHSHQGLQJ�RQ�WKH�PRGHO�QXPEHU�

'HOD\� 3KDVH�'7�+LJK� ��7KLV� VHWWLQJ� HVWDEOLVKHV
WKH� SLFNXS� GHOD\� RI� WKH� 3KDVH� '7� +LJK
IXQFWLRQ���7KH�UDQJH�LV������������VHFRQGV�

'LVDEOH� 3KDVH� '7� /RZ� �� (QDEOHV� �12�� RU
GLVDEOHV��<(6��WKH�3KDVH�'7�/RZ�IXQFWLRQ�

3LFNXS�3KDVH�'7�/RZ� ��7KLV� VHWWLQJ� HVWDEOLVKHV
WKH�SLFNXS�OHYHO�RI�WKH�3KDVH�'7�/RZ�IXQFWLRQ�
7KH�UDQJH�LV����������������DPSV�506�RU���������
DPSV�506�GHSHQGLQJ�RQ�WKH�PRGHO�QXPEHU�

'HOD\� 3KDVH� '7� /RZ� �� 7KLV� VHWWLQJ� HVWDEOLVKHV
WKH�SLFNXS�GHOD\�RI�WKH�3KDVH�'7�/RZ�IXQFWLRQ�
7KH�UDQJH�LV������������VHFRQGV�

'LVDEOH� *URXQG� '7� +LJK� �� (QDEOHV� �12�� RU
GLVDEOHV��<(6��WKH�*URXQG�'7�+LJK�IXQFWLRQ�

3LFNXS� *URXQG� '7� +LJK� �� 7KLV� VHWWLQJ
HVWDEOLVKHV� WKH� SLFNXS� OHYHO� RI� WKH� *URXQG� '7
+LJK�IXQFWLRQ���7KH�UDQJH�LV����������������DPSV
506�RU����������DPSV�506�

'HOD\�*URXQG�'7�+LJK���7KLV�VHWWLQJ�HVWDEOLVKHV
WKH� SLFNXS� GHOD\� RI� WKH� *URXQG� '7� +LJK
IXQFWLRQ���7KH�UDQJH�LV������������VHFRQGV�

'LVDEOH� *URXQG� '7� /RZ� � �� (QDEOHV� �12�� RU
GLVDEOHV��<(6��WKH�*URXQG�'7�/RZ�IXQFWLRQ�

3LFNXS�*URXQG�'7�/RZ���7KLV�VHWWLQJ�HVWDEOLVKHV
WKH� SLFNXS� OHYHO� RI� WKH� *URXQG� '7� /RZ
IXQFWLRQ���7KH�UDQJH�LV����������������DPSV�506
RU����������DPSV�506�

'HOD\�*URXQG�'7�/RZ���7KLV�VHWWLQJ�HVWDEOLVKHV
WKH� SLFNXS� GHOD\� RI� WKH� *URXQG� '7� /RZ
IXQFWLRQ���7KH�UDQJH�LV������������VHFRQGV�

��,QVWDQWDQHRXV�2YHUFXUUHQW�6HWWLQJV

'LVDEOH� 3KDVH� ,QVW�� +LJK� �� (QDEOHV� �12�� RU
GLVDEOHV��<(6��WKH�3KDVH�,QVW��+LJK�IXQFWLRQ�
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3LFNXS�3KDVH�,QVW��+LJK���7KLV�VHWWLQJ�HVWDEOLVKHV
WKH� SLFNXS� OHYHO� RI� WKH� 3KDVH� ,QVW�� +LJK
IXQFWLRQ���7KH�UDQJH�LV����������������DPSV�506
RU����������DPSV�506�

'HOD\�3KDVH�,QVW��+LJK���7KLV�VHWWLQJ�HVWDEOLVKHV
WKH� SLFNXS� GHOD\� RI� WKH� 3KDVH� ,QVW�� +LJK
IXQFWLRQ���7KH�UDQJH�LV������������VHFRQGV�

'LVDEOH� 3KDVH� ,QVW�� /RZ� �� (QDEOHV� �12�� RU
GLVDEOHV��<(6��WKH�3KDVH�,QVW��/RZ�IXQFWLRQ�

3LFNXS�3KDVH�,QVW��/RZ���7KLV�VHWWLQJ�HVWDEOLVKHV
WKH�SLFNXS�OHYHO�RI�WKH�3KDVH�,QVW��/RZ�IXQFWLRQ�
7KH�UDQJH�LV����������������DPSV�506�RU���������
DPSV�506��

'HOD\�3KDVH� ,QVW�� /RZ� ��7KLV� VHWWLQJ� HVWDEOLVKHV
WKH� SLFNXS� GHOD\� RI� WKH� 3KDVH� ,QVW�� /RZ
IXQFWLRQ���7KH�UDQJH�LV������������VHFRQGV�

'LVDEOH� *URXQG� ,QVW�� +LJK� �� (QDEOHV� �12�� RU
GLVDEOHV��<(6��WKH�*URXQG�,QVW��+LJK�IXQFWLRQ�

3LFNXS� *URXQG� ,QVW�� +LJK� �� 7KLV� VHWWLQJ
HVWDEOLVKHV� WKH�SLFNXS� OHYHO�RI� WKH�*URXQG� ,QVW�
+LJK�IXQFWLRQ���7KH�UDQJH�LV����������������DPSV
506�RU����������DPSV�506�

'HOD\� *URXQG� ,QVW�� +LJK� �� 7KLV� VHWWLQJ
HVWDEOLVKHV�WKH�SLFNXS�GHOD\�RI�WKH�*URXQG�,QVW�
+LJK�IXQFWLRQ���7KH�UDQJH�LV������������VHFRQGV�

'LVDEOH� *URXQG� ,QVW�� /RZ� �� (QDEOHV� �12�� RU
GLVDEOHV��<(6��WKH�*URXQG�,QVW��/RZ�IXQFWLRQ�

3LFNXS� *URXQG� ,QVW�� /RZ� �� 7KLV� VHWWLQJ
HVWDEOLVKHV� WKH�SLFNXS� OHYHO�RI� WKH�*URXQG� ,QVW�
/RZ�IXQFWLRQ���7KH�UDQJH�LV����������������DPSV
506�RU����������DPSV�506�

'HOD\�*URXQG�,QVW��/RZ���7KLV�VHWWLQJ�HVWDEOLVKHV
WKH� SLFNXS� GHOD\� RI� WKH� *URXQG� ,QVW�� /RZ
IXQFWLRQ���7KH�UDQJH�LV������������VHFRQGV�

��1HJDWLYH�6HTXHQFH�2YHUFXUUHQW�6HWWLQJV

'LVDEOH�1HJ��6HT��'7���(QDEOHV��12��RU�GLVDEOHV
�<(6��WKH�1HJ��6HT��'7�IXQFWLRQ�

3LFNXS� 1HJ�� 6HT�� '7� �� 7KLV� VHWWLQJ� HVWDEOLVKHV
WKH� SLFNXS� OHYHO� RI� WKH� 1HJ�� 6HT�� '7� IXQFWLRQ�
7KH�UDQJH�LV��������������DPSV�506�RU�����������
DPSV�506�

'HOD\�1HJ��6HT��'7���7KLV�VHWWLQJ�HVWDEOLVKHV�WKH
SLFNXS�GHOD\�RI�WKH�1HJ��6HT��'7�IXQFWLRQ���7KH
UDQJH�LV������������VHFRQGV�

'LVDEOH� 1HJ�� 6HT�� 72&� �� (QDEOHV� �12�� RU
GLVDEOHV��<(6��WKH�1HJ��6HT��72&��IXQFWLRQ�

1HJ�� 6HT�� 72&� &XUYH� �� 7KLV� VHWWLQJ� VHOHFWV
EHWZHHQ� WKH� ,QYHUVH�� 9HU\� ,QYHUVH�� DQG
([WUHPHO\� ,QYHUVH� FXUYH� VKDSHV�� � 7KH� FXUYHV
VKDSHV� DUH� GHILQHG� LQ� WKH� '(6&5,37,21
VHFWLRQ�RI�WKLV�ERRN�

3LFNXS�1HJ��6HT��72&���7KLV�VHWWLQJ�HVWDEOLVKHV
WKH�SLFNXS�OHYHO�RI�WKH�1HJ��6HT��72&�IXQFWLRQ�
7KH�UDQJH�LV������ ��������DPSV�506�RU����� �����
DPSV�506�

1HJ�� 6HT�� 72&� 7LPH� 'LDO� �� 7KLV� VHWWLQJ
HVWDEOLVKHV� WKH� WLPH� GLDO� YDOXH� RI� WKH�1HJ�� 6HT�
72&�IXQFWLRQ���7KH�UDQJH�LV������������

��2YHU�8QGHU�)UHTXHQF\�6HWWLQJV

'LVDEOH� 8QGHU�)UHT�� 8QLW� �� �� (QDEOHV� �12�� RU
GLVDEOHV� �<(6�� WKH� 8QGHU�IUHTXHQF\� 8QLW� ��
IXQFWLRQ�

'LVDEOH� 2YHU�)UHT�� 8QLW� �� �� (QDEOHV� �12�� RU
GLVDEOHV� �<(6�� WKH� 2YHU�IUHTXHQF\� 8QLW� ��
IXQFWLRQ�

'LVDEOH� 8QGHU�)UHT�� 8QLW� �� �� (QDEOHV� �12�� RU
GLVDEOHV� �<(6�� WKH� 8QGHU�IUHTXHQF\� 8QLW� ��
IXQFWLRQ�

'LVDEOH� 2YHU�)UHT�� 8QLW� �� �� (QDEOHV� �12�� RU
GLVDEOHV� �<(6�� WKH� 2YHU�IUHTXHQF\� 8QLW� ��
IXQFWLRQ�

3LFNXS� 8QGHU�)UHT�� 8QLW� �� �� 'HWHUPLQHV� WKH
IUHTXHQF\�DW�ZKLFK� WKH�8QLW���XQGHU� IUHTXHQF\
IXQFWLRQ�ZLOO�SLFNXS���7KH�UDQJH�LV��������������
+HUW]�

3LFNXS� 2YHU�)UHT�� 8QLW� �� �� 'HWHUPLQHV� WKH
IUHTXHQF\� DW� ZKLFK� WKH� 8QLW� �� RYHU� IUHTXHQF\
IXQFWLRQ�ZLOO�SLFNXS���7KH�UDQJH�LV��������������
+HUW]�

'HOD\�)UHT��8QLW� �� ��'HWHUPLQHV� WKH� WLPH�GHOD\
IROORZLQJ� SLFNXS� DIWHU� ZKLFK� IUHTXHQF\� XQLW� �
ZLOO� SURGXFH� DQ� RXWSXW�� � 7KLV� WLPH� GHOD\� LV
FRPPRQ�WR�ERWK� WKH�XQGHU�DQG�RYHU� IUHTXHQF\
IXQFWLRQV���7KH�UDQJH�LV���������F\FOHV�
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3LFNXS� 8QGHU�)UHT�� 8QLW� �� �� 'HWHUPLQHV� WKH
IUHTXHQF\�DW�ZKLFK� WKH�8QLW���XQGHU� IUHTXHQF\
IXQFWLRQ�ZLOO�SLFNXS���7KH�UDQJH�LV��������������
+HUW]�

3LFNXS� 2YHU�)UHT�� 8QLW� �� �� 'HWHUPLQHV� WKH
IUHTXHQF\� DW� ZKLFK� WKH� 8QLW� �� RYHU� IUHTXHQF\
IXQFWLRQ�ZLOO�SLFNXS���7KH�UDQJH�LV��������������
+HUW]�

'HOD\�)UHT��8QLW� �� ��'HWHUPLQHV� WKH� WLPH�GHOD\
IROORZLQJ� SLFNXS� DIWHU� ZKLFK� IUHTXHQF\� XQLW� �
ZLOO� SURGXFH� DQ� RXWSXW�� � 7KLV� WLPH� GHOD\� LV
FRPPRQ�WR�ERWK� WKH�XQGHU�DQG�RYHU� IUHTXHQF\
IXQFWLRQV���7KH�UDQJH�LV���������F\FOHV�

9ROWDJH� 6XSY�� 7KUHVKROG� �� 'HWHUPLQHV� WKH
PLQLPXP� YROWDJH� IRU� ZKLFK� DOO� IRXU� IUHTXHQF\
IXQFWLRQV� ZLOO� RSHUDWH�� � ,I� WKH� YROWDJH� GURSV
EHORZ� WKLV� VHWWLQJ�� WKHQ� QRQH� RI� WKH� IUHTXHQF\
IXQFWLRQV�ZLOO�RSHUDWH�� �7KH�UDQJH�LV����������
WLPHV�WKH�QRPLQDO�YROWDJH�UDWLQJ�

��7RUTXH�&RQWURO�6HWWLQJV

*URXQG� 7RUTXH� &RQWURO� 6LJQDO� �� 'HWHUPLQHV
ZKLFK� IXQFWLRQV� LV� GHVLJQDWHG� DV� WKH� JURXQG
WRUTXH�FRQWURO� VLJQDO�� � ,I� VHW� WR� �� �',6$%/('��
QR�JURXQG�WRUTXH�FRQWURO�VLJQDO�LV�JHQHUDWHG���,I
VHW�WR����(;7(51$/���WKH�WRUTXH�FRQWURO�VLJQDO
LV�GHILQHG�YLD� WKH�,13876� VHWWLQJ�FDWHJRU\��VHH
7DEOH� ������ � ,I� VHW� WR� �� ���1�� WKH� QHJDWLYH
VHTXHQFH�GLUHFWLRQDO� IXQFWLRQ� LV� XVHG� WR� WRUTXH
FRQWURO�WKH�JURXQG�RYHUFXUUHQW�IXQFWLRQV�

1HJDWLYH�6HTXHQFH�/HYHO���6HWWLQJ�XVHG�WR�DGG�D
UHVWUDLQW� ELDV� IRU� WKH� QHJDWLYH� VHTXHQFH
GLUHFWLRQDO� IXQFWLRQ�� � 7KLV� UHVWUDLQW� ELDV� LV
DGGHG� ZKHQ� DQ� DVVRFLDWHG� ZKHQ� WKH� OHYHO� RI
QHJDWLYH�VHTXHQFH�FXUUHQW�SUHVHQW�LQ�WKH�V\VWHP
LV� EHORZ� WKLV� VHWWLQJ�� � :KHQ� WKLV� RYHUFXUUHQW
IXQFWLRQ� RSHUDWHV�� LQGLFDWLQJ� D� V\VWHP� IDXOW� RU
GLVWXUEDQFH��WKH�UHVWUDLQW�ELDV�LV�UHPRYHG�� �7KLV
VHWWLQJ�PXVW�EH�VHW�DV�VHQVLWLYHO\�DV�SRVVLEOH��EXW�LW
PXVW�EH�VHW�DERYH�WKH�YDOXH�RI�QHJDWLYH�VHTXHQFH
FXUUHQW� SUHVHQW� GXH� WR� LPEDODQFH� ORDG� DQG
XQV\PPHWULFDO� IHHGHU� LPSHGDQFHV�� � 7KH� UDQJH
RI� WKLV� VHWWLQJ� LV� ����� WR� �����$� IRU� ��$�&7·V� RU
�����WR�����IRU���$�&7·V�

3KDVH�7RUTXH�&RQWURO�6LJQDO���'HWHUPLQHV�ZKLFK
IXQFWLRQ� LV� GHVLJQDWHG� DV� WKH� SKDVH� WRUTXH

FRQWURO� VLJQDO�� � ,I� VHW� WR� �� �',6$%/('��� QR
WRUTXH� FRQWURO� VLJQDO� LV� JHQHUDWHG�� � ,I� VHW� WR� �
�(;7(51$/��� WKH� WRUTXH� FRQWURO� VLJQDO� LV
GHILQHG� YLD� WKH� ,13876� VHWWLQJ� FDWHJRU\� �VHH
7DEOH� ������ � ,I� VHW� WR� �� ���37��� WKHQ� WKH� SKDVH
PKR� GLVWDQFH� IXQFWLRQV� DUH� XVHG� WR� WRUTXH
FRQWURO�WKH�SKDVH�RYHUFXUUHQW�IXQFWLRQV�RQO\���,I
VHW� WR� �� ������ WKHQ� WRUTXH� FRQWURO� RI� WKH� SKDVH
RYHUFXUUHQW� IXQFWLRQV� RQO\� RFFXUV� ZKHQ� WKH
DSSOLHG�YROWDJH�LV�EHORZ�WKH����VHWWLQJ���,I�VHW�WR��
���3/��� WKHQ� WKH� ORZ�VHW� SKDVH� LQVWDQWDQHRXV
RYHUFXUUHQW� IXQFWLRQ� WRUTXH� FRQWUROV� WKH� RWKHU
SKDVH�RYHUFXUUHQW�IXQFWLRQV�RQO\�

��37� 6LJQDO� �� 'HWHUPLQHV� ZKHWKHU� WKH� WKUHH
GLVWDQFH� IXQFWLRQV� DUH� 25HG� RU� $1'HG� WR
SURGXFH�WKH�WRUTXH�FRQWURO�VLJQDO�ZKHQ�7RUTXH
&RQWURO�6LJQDO� ������37�����7KH�WKUHH�SRVVLEOH
VHWWLQJV� DUH� �� �',6$%/('��� �� �25��� DQG� �
�$1'��

��37� 5HDFK� �� 'HWHUPLQHV� WKH� UHDFK� RI� WKH
GLVWDQFH�IXQFWLRQ�� �7KH�UDQJH� LV������ �����RKPV
�VHFRQGDU\�� IRU�PRGHOV� ZLWK� �$� &7V�� RU� ����� �
����RKPV��VHFRQGDU\��IRU�PRGHOV�ZLWK��$�&7V�

���29�3LFNXS� ��'HWHUPLQHV� WKH�SLFNXS�OHYHO� IRU
WKH�RYHU�YROWDJH�XQLW���7KH�UDQJH�LV��������9UPV�
7KH�RYHUYROWDJH�XQLW�RSHUDWHV�RQ� WKH�PHDVXUHG
SKDVH�WR�QHXWUDO� YROWDJH� IRU� Z\H�Z\H� FRQQHFWHG
97V� RU� WKH� FDOFXODWHG� SKDVH�WR�QHXWUDO� SRVLWLYH
VHTXHQFH�YROWDJH�IRU�RSHQ�GHOWD�FRQQHFWHG�97V�

���89�3LFNXS� ��'HWHUPLQHV� WKH�SLFNXS� OHYHO� IRU
WKH� XQGHU�YROWDJH� XQLW�� � 7KH� UDQJH� LV� ��� �� ���
9UPV�� � 7KH� XQGHUYROWDJH� XQLW� RSHUDWHV� RQ� WKH
PHDVXUHG� SKDVH�WR�QHXWUDO� YROWDJH� IRU� Z\H�Z\H
FRQQHFWHG� 97V� RU� WKH� FDOFXODWHG� SKDVH�WR�
QHXWUDO�SRVLWLYH� VHTXHQFH� YROWDJH� IRU� RSHQ�GHOWD
FRQQHFWHG�97V�

��0LVFHOODQHRXV�6HWWLQJV

'HPDQG�,QWHUYDO� ��'HWHUPLQHV� WKH� WLPH� LQWHUYDO
RYHU� ZKLFK� WKH� PD[LPXP� DQG� DYHUDJH� 506
FXUUHQW� LV� VWRUHG�� � 7KH� UDQJH� LV� ���� ���� RU� ��
PLQXWHV��IRU�WKH�ODVW��������RU����KRXUV�

%UHDNHU�)DLOXUH�7LPH��IDLO� WR�RSHQ� WLPH�� ��7KLV
VHWWLQJ� HVWDEOLVKHV� WKH� � WLPH� WKDW� WKH� UHOD\
H[SHFWV� WKH� EUHDNHU� WR� RSHQ�� � 7KH� RSHUDWLQJ
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WLPH�RI�WKH�EUHDNHU�LV�GHWHUPLQHG�E\�PRQLWRULQJ
WKH� VWDWXV� RI� WKH� ���E� FRQWDFW� WKURXJK� GLJLWDO
LQSXW����� � ,I� WKH����E�LQSXW� LV�QRW�HQHUJL]HG�E\
WKH� )DLO� WR� 2SHQ� WLPH� DIWHU� D� WULS� RU� PDQXDO
RSHQ� E\� WKH� XVHU�� WKH�')3�ZLOO� ORJ� D� )DLOXUH� WR
2SHQ�HYHQW�� �7KH�UDQJH�IRU�WKLV� VHWWLQJ� LV������
WR������VHFRQGV�

)DLO� WR�&ORVH�7LPH� ��7KLV� VHWWLQJ�HVWDEOLVKHV� WKH
WLPH�WKDW� WKH�UHOD\�H[SHFWV� WKH�EUHDNHU� WR�FORVH�
7KH�RSHUDWLQJ�WLPH�RI�WKH�EUHDNHU�LV�GHWHUPLQHG
E\� PRQLWRULQJ� WKH� VWDWXV� RI� WKH� ���E� FRQWDFW
WKURXJK� GLJLWDO� LQSXW� ���� � ,I� D� &ORVH� %UHDNHU
FRPPDQG�LV�JLYHQ�E\�HLWKHU� WKH�5HFORVHU�RU� WKH
XVHU�� WKH� ')3� &ORVH� FRQWDFW� ZLOO� UHPDLQ� FORVHG
XQWLO� WKH����E� LQSXW� LV� GH�HQHUJL]HG�RU� WKH�)DLO
WR�&ORVH� WLPH� H[SLUHV�� �7KH� IDLOXUH� WR� FORVH�ZLOO
FDXVH� WKH� 5HFORVHU� WR� JR� WR� ORFNRXW� DQG� ORJ� D
)DLOXUH�WR�&ORVH�HYHQW���7KH�UDQJH�IRU�WKLV�VHWWLQJ
LV�������WR�������VHFRQGV�

7ULS� 0DVN� �� 'HWHUPLQHV� ZKLFK� SURWHFWLRQ
IXQFWLRQV�DUH�DOORZHG�WR�DFWLYDWH�WKH�WULS�FRQWDFW
RXWSXWV���7KH�LWHPV�DUH�VHOHFWHG�E\�SODFLQJ�D�´�µ
LQ� WKH� WULS� PDVN� ZRUG� WKDW� FRUUHVSRQGV� WR� WKH
IXQFWLRQ���7KH�LWHPV�VHOHFWDEOH�IRU�WKH�WULS�PDVN
DUH�VKRZQ�LQ�7DEOH�����

7DEOH�����7ULS�0DVNV

75,3 '(6&5,37,21
��2� 2YHU�IUHTXHQF\�XQLW��
��2� 2YHU�IUHTXHQF\�XQLW��
��8� 8QGHU�IUHTXHQF\�XQLW��
��8� 8QGHU�IUHTXHQF\�XQLW��
��' 1HJDWLYH�VHTXHQFH�GHILQLWH

72&
��7 1HJDWLYH�VHTXHQFH�72&

��1/ *URXQG�,2&�/RZVHW
��1+ *URXQG�,2&�+LJK�VHW
��3/ 3KDVH�,2&�/RZ�VHW
��3+ 3KDVH�,2&�+LJK�VHW
��1� *URXQG�'HILQLWH�72&�8QLW��
��1� *URXQG�'HILQLWH�72&�8QLW��
��1 *URXQG�,QYHUVH�72&
��3� 3KDVH�'HILQLWH�72&�8QLW��
��3� 3KDVH�'HILQLWH�72&�8QLW��
��3 3KDVH�,QYHUVH�72&

��5HFORVHU�6HWWLQJV

'LVDEOH� 5HFORVHU� �� 'HWHUPLQHV� ZKHWKHU� WKH

UHFORVHU� LV� HQDEOHG� RI� GLVDEOHG�� � 7KH� UDQJH� LV
��1R��RU���<HV��

���E� 5HFORVH� ,QLWLDWH� �� $OORZV� RU� GLVDOORZV� WKH
LQLWLDWLRQ�RI�D�UHFORVH�F\FOH�EDVHG�RQ�WKH�VWDWXV�RI
WKH����E�FRQWDFW��7KH�UDQJH�LV���1R��RI���<HV��

1XPEHU�RI�5HFORVXUHV���'HWHUPLQHV�WKH�QXPEHU
RI�UHFORVXUHV�ZLWKLQ�D�UHFORVH�F\FOH���7KH�UDQJH�LV
����

1XPEHU� RI� 5HSHWLWLYH� 7ULSV� �� 'HWHUPLQHV� WKH
PD[LPXP� QXPEHU� RI� WULSV� DOORZHG� EHIRUH
RSHUDWRU�LQWHUYHQWLRQ���7KH�UDQJH�LV����������7KLV
LWHP�LV�UHVHW�XVLQJ�WKH�75,3&2817�FRPPDQG�

5HVHW�7LPH� ��'HWHUPLQHV� WKH� UHVHW� WLPH� IRU� WKH
UHFORVHU���7KH�UDQJH�LV�������������VHFRQGV�

'LVDEOH�+ROG���(QDEOHV�RU�GLVDEOHV�WKH�KROG
IXQFWLRQ�RI�WKH�UHFORVHU���7KH�UDQJH�LV���1R���
��<HV��

+ROG�7LPH� ��'HWHUPLQHV� WKH�DPRXQW�RI� WLPH� WR
KROG�ZLWKLQ�D�UHFORVH�F\FOH�� �7KH�UDQJH� LV������ �
�������VHFRQGV�

5HFORVH� ���� 'HOD\� �� 'HWHUPLQHV� WKH� DPRXQW� RI
WLPH� WR� GHOD\� EHIRUH� LQLWLDWLQJ� D� UHFORVH� RI� WKH
EUHDNHU���7KH�UDQJH�LV������WR��������VHFRQGV�

5HFORVH� ,QLWLDWH� 0DVN� ���� �� 'HWHUPLQHV� ZKLFK
SURWHFWLRQ� IXQFWLRQV� DUH� DOORZHG� WR� LQLWLDWH� D
UHFORVH�F\FOH�� �7KH�LWHPV�DUH�VHOHFWHG�E\�SODFLQJ
D�´�µ� LQ�WKH�WULS�PDVN�ZRUG�WKDW�FRUUHVSRQGV�WR
WKH� IXQFWLRQ�� � 7KH� LWHPV� VHOHFWDEOH� IRU� WKH� WULS
PDVN�DUH�VKRZQ�LQ�7DEOH����

7ULS�0DVN�$IWHU�5HFORVH�������'HWHUPLQHV�ZKLFK
SURWHFWLRQ� IXQFWLRQV� DUH� DOORZHG� WR� DFWLYDWH� WKH
WULS�FRQWDFW�RXWSXWV�DIWHU�HDFK�RI�WKH�UHFORVXUHV�
7KH� LWHPV� DUH� VHOHFWHG� E\� SODFLQJ� D� ´�µ� LQ� WKH
WULS�PDVN�ZRUG�WKDW�FRUUHVSRQGV�WR�WKH�IXQFWLRQ�
7KH�LWHPV�VHOHFWDEOH�IRU�WKH�WULS�PDVN�DUH�VKRZQ
LQ�7DEOH����

��)DXOW�/RFDWLRQ�6HWWLQJV

3RVLWLYH� 6HTXHQFH� ,PSHGDQFH� ��'HWHUPLQHV� WKH
SRVLWLYH� VHTXHQFH� LPSHGDQFH� RI� WKH� OLQH�� � ,W� LV
XVHG� IRU� WKH� � ��1� DQG� WKH� )DXOW� /RFDWLRQ
IXQFWLRQV�� � 7KH� UDQJH� LV� ����� �� ��RKPV
�VHFRQGDU\�� IRU�PRGHOV� ZLWK� �$� &7V�� RU� ����� �
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����RKPV��VHFRQGDU\��IRU�PRGHOV�ZLWK��$�&7V�

3RVLWLYH�6HTXHQFH� ,PSHGDQFH� $QJOH� �
'HWHUPLQHV� WKH� SRVLWLYH� VHTXHQFH� DQJOH� RI� WKH
OLQH���,W�DOVR�VHWV�WKH�DQJOH�RI�PD[LPXP�UHDFK�IRU
WKH�GLVWDQFH�IXQFWLRQ����37����7KH�UDQJH�LV�����
���GHJUHHV

=HUR�6HTXHQFH� &XUUHQW� &RPSHQVDWLRQ�� .�� �
'HWHUPLQHV� WKH� DPRXQW� RI� ]HUR�VHTXHQFH
FXUUHQW� IHG� EDFN� LQWR� WKH� GLVWDQFH� IXQFWLRQV� WR
SURYLGH�´VHOI�FRPSHQVDWLRQ� �µ� �7KH� UDQJH� LV� ���
WR�������,W�VKRXOG�EH�VHW�IRU��

.�� �=�/�=�/

:KHUH� =�/� �]HUR�VHTXHQFH�LPSHGDQFH�RI�WKH
OLQH

=�/� �SRVLWLYH�VHTXHQFH�LPSHGDQFH�RI
WKH�OLQH

/LQH� /HQJWK� 8QLWV� �� 'HWHUPLQHV� WKH� XQLWV� IRU
GLVSOD\LQJ� WKH� GLVWDQFH� WR� IDXOW� LQIRUPDWLRQ�
7KH�UDQJH�LV�0LOHV�RU�.LORPHWHUV�

/LQH� /HQJWK� �� 'HWHUPLQHV� WKH� OHQJWK� RI� OLQH� LQ
PLOHV� RU�.LORPHWHUV�� � 7KH� UDQJH� LV� ���� WR� �����
0,�RU�.0�
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7DEOH�����(YHQW�0DVNV

� '(6&5,37,21

��
��
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��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
�� ((3520�)$,/85(
�� 32:(5�6833/<�)$,/85(
�� $�'�95()�)$,/85(
�� %5($.(5�0$,17(1$1&(�'8(
�� &855(17�:,7+�%5($.(5�23(1
�� 75,36�,1+,%,7('
�� &/2&.�67233('
�� 5(/$<�',6$%/(
��
��
��
�� 3,&.83���3/
�� 3,&.83���3+
�� 3,&.83���1�
�� 3,&.83���1�
�� 3,&.83���1
�� 3,&.83���3�
�� 3,&.83���3�
�� 3,&.83���3
�� 3,&.83���2�
�� 3,&.83���2�
�� 3,&.83���8�
�� 3,&.83���8�
�� 3,&.83���'
�� 3,&.83���7
�� 3,&.83���1/
�� 3,&.83���1+

� '(6&5,37,21
� 7+5((�3$66:25'�)$,/
� (9(176�(5$6('
� &2817(56�&+$1*('
� %5($.(5�&/26('
� %5($.(5�23(1('
� *5283�&+$1*(�%<�',*,7$/�,1387
� 6(77,1*6�&+$1*(
� 352*5$0�67$57
�
��
��
�� *5283�&+$1*(�%<�&2/'�/2$'�3,&.83
�� 5(6(7�%<�3$66:25'
�� 6(7�'$7(�$1'�7,0(
�� '()$8/7�6(77,1*6
�� (9(17�%<�&200�75,**(5
��
��
�� *5283�&+$1*(�$)7(5�&2/'�/2$'

3�8
�� (1'�2)�)$8/7
�� 5(&/26(�,1,7,$7(
�� 5(027(�81%/2&.�&200$1'
�� 5(027(�%/2&.�&200$1'
�� 26&��75,**(5�%<�(;7��,1387
��
��
��
��
��
��
��
��
��
��
�� (;7(51$//<�,1,7,$7('�5(&/26(
�� 5(&/26(5�%/2&.('�/2&$//<
�� 5(&/26(5�%/2&.('�5(027(/<
�� 5(&/��%/2&.('�%<�5(3(7,7,9(�75,3
�� 5(&/26(5�/2&.287
��
�� ',*,7$/�,1387���$&7,9(
�� ',*,7$/�,1387���$&7,9(
�� ',*,7$/�,1387���$&7,9(
�� ',*,7$/�,1387���$&7,9(
�� ',*,7$/�,1387���$&7,9(
�� ��%�,1387�$&7,9(
��
��
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7DEOH������(YHQW�0DVNV��FRQWLQXHG�

1RWH�� � $� EODQN� QH[W� WR� D� QXPEHU� LQGLFDWHV� WKDW

WKHUH�LV�QR�HYHQW�DVVRFLDWHG�ZLWK�WKDW�QXPEHU�

� '(6&5,37,21
�� 75,3���3/
�� 75,3���3+
�� 75,3���1�
��� 75,3���1�
��� 75,3���1
��� 75,3���3�
��� 75,3���3�
��� 75,3���3
��� 75,3���2�
��� 75,3���2�
��� 75,3���8�
��� 75,3���8�
��� 75,3���'
��� 75,3���7
��� 75,3���1/
��� 75,3���1+
���
���
���
���
��� 75,3�&,5&8,7�)$,/85(
��� )$,/85(�72�(;7(51$/�23(1�&0'
��� )$,/85(�72�&/26(�&0'
��� )$,/85(�72�23(1�&200$1'
���
���
���
���
���
���
���
���
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7DEOH�����2VFLOORJUDSK\�0DVNV

1RWH���$�EODQN�QH[W�WR�D�QXPEHU�LQGLFDWHV�WKDW�WKHUH�LV�QR

HYHQW�DVVRFLDWHG�ZLWK�WKDW�QXPEHU�

� '(6&5,37,21
� 3,&.83����3/
� 3,&.83����3+
� 3,&.83����1�
� 3,&.83����1�
� 3,&.83����1
� 3,&.83����3�
� 3,&.83����3�
� 3,&.83����3
� 3,&.83����2�
�� 3,&.83����2�
�� 3,&.83����8�
�� 3,&.83����8�
�� 3,&.83����'
�� 3,&.83����7
�� 3,&.83����1/
�� 3,&.83����1+
�� 75,3����3/
�� 75,3����3+
�� 75,3����1�
�� 75,3����1�
�� 75,3����1
�� 75,3����3�
�� 75,3����3�
�� 75,3���3
�� 75,3����2�
�� 75,3����2�
�� 75,3����8�
�� 75,3����8�
�� 75,3����'
�� 75,3����7
�� 75,3����1/
�� 75,3����1+
��
��
��
��
��
��
�� &20081,&$7,216�75,**(5
�� (;7(51��75,**(5
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7DEOH�����5HFORVHU�0DVNV

� '(6&5,37,21
� 75,3����3/
� 75,3����3+
� 75,3����1�
� 75,3����1�
� 75,3����1
� 75,3����3�
� 75,3����3�
� 75,3����3
� 75,3����2�
�� 75,3����2�
�� 75,3����8�
�� 75,3����8�
�� 75,3����'
�� 75,3����7
�� 75,3����1/
�� 75,3����1+
��
��
��
��
��
��
�� &200��75,**(5
�� (;7(51$/�75,**(5
��
��
��
��
��
��
��
��

1RWH���$�EODQN�QH[W�WR�D�QXPEHU�LQGLFDWHV�WKDW�WKHUH�LV�QR

HYHQW�DVVRFLDWHG�ZLWK�WKDW�QXPEHU�



+$5':$5(�'(6&5,37,21 *(.�������

���

&KDSWHU�����+$5':$5(�'(6&5,37,21

�&$87,21�

7KH�')3����FRQWDLQV�HOHFWURQLF�FRPSRQHQWV�WKDW�FRXOG�EH�GDPDJHG�E\�HOHFWURVWDWLF�GLVFKDUJH�FXUUHQWV�LI

WKRVH�FXUUHQWV�IORZ�WKURXJK�FHUWDLQ�WHUPLQDOV�RI�LQWHUQDO�FRPSRQHQWV���7KH�PDLQ�VRXUFH�RI�HOHFWURVWDWLF

GLVFKDUJH�FXUUHQWV�LV�WKH�KXPDQ�ERG\��HVSHFLDOO\�ZKHUH�WKH�FRQGLWLRQV�RI�ORZ�KXPLGLW\��FDUSHWHG�IORRUV��

DQG� LVRODWLQJ� VKRHV� H[LVW� ZKLFK� DUH� FRQGXFLYH� WR� WKH� JHQHUDWLRQ� RI� HOHFWURVWDWLF� GLVFKDUJH� FXUUHQWV�

:KHUH� WKHVH� FRQGLWLRQV� H[LVW�� FDUH� VKRXOG� EH� H[HUFLVHG� ZKHQ� UHPRYLQJ� DQG� KDQGOLQJ� WKH� ')3���
V

LQWHUQDO�FRPSRQHQWV���7KH�SHUVRQV�KDQGOLQJ�WKH�FRPSRQHQWV�VKRXOG�PDNH�VXUH�WKDW�WKHLU�ERG\�FKDUJH�KDV

EHHQ�GLVFKDUJHG��E\�WRXFKLQJ�VRPH�VXUIDFH�DW�JURXQG�SRWHQWLDO��RU�ZHDULQJ�D�ZULVW�VWUDS��EHIRUH�WRXFKLQJ

DQ\�RI�WKH�FRPSRQHQWV�

��&$6(

��&DVH�&RQVWUXFWLRQ

7KH�')3����FDVH�DVVHPEO\�LV�FRQVWUXFWHG�IURP�DQ
DOXPLQXP� DOOR\�� � ,W� FRQVLVWV� RI� D� PDLQ� ER[
DVVHPEO\� DQG� D� WRS� FRYHU�� � 7KH� PDLQ� DVVHPEO\
VXSSRUWV�WKH�WHUPLQDO�EORFNV�WKDW�DUH�XVHG�WR�PDNH
WKH� H[WHUQDO� FRQQHFWLRQV� DQG� KDV� VORWWHG� JXLGHV
IRU� VXSSRUWLQJ� WKH� VKHOI� DVVHPEO\�� � 7KH� XQLW� LV
GUDZ�RXW�FRQVWUXFWLRQ��ZKHUH�WKH�6KHOI�$VVHPEO\�LV
UHPRYDEOH�IURP�WKH�FDVH���3URSHU�DOLJQPHQW�RI�WKH
6KHOI� $VVHPEO\� LV� PDLQWDLQHG� E\� LQWHJUDO� VORWWHG
JXLGHV�

)URQW�DQG�5HDU�YLHZV�RI�WKH�')3����DUH�VKRZQ�LQ
)LJXUHV�����DQG�����UHVSHFWLYHO\�

��(OHFWULFDO�&RQQHFWLRQV

$OO� HOHFWULFDO� FRQQHFWLRQV� IRU� WKH� FXUUHQW� DQG
YROWDJH� LQSXWV�� GLJLWDO� LQSXWV�� DQG� UHOD\� RXWSXWV�
DUH� PDGH� WR� WKH� FDVH� WKURXJK� WKUHH� WHUPLQDO
EORFNV� PRXQWHG� RQ� WKH� UHDU� RI� WKH� FDVH�
&RQQHFWLRQV� IRU� FRPPXQLFDWLRQV� DUH� PDGH� YLD
WKUHH�'%���FRQQHFWRUV��WZR�ORFDWHG�RQ�WKH�UHDU�RI
WKH�XQLW��DQG�RQH�RQ�WKH�IURQW�RI�WKH�XQLW�

��,QWHUQDO�&RQVWUXFWLRQ

7KH� LQWHUQDO� FRQVWUXFWLRQ� RI� WKH� ')3���� LV
GLYLGHG� LQWR� WKH� &DVH� $VVHPEO\� DQG� WKH� 6KHOI
DVVHPEO\���7KH�&DVH�$VVHPEO\�FRQVLVWV�RI�WKH�FDVH
DV� GHVFULEHG� DERYH�� DQG� WKH� 0DJQHWLFV�� � 7KH
0DJQHWLFV� ZKLFK� FRQVLVW� RI� WKH� FXUUHQW
WUDQVIRUPHUV� �&7V�� DQG� YROWDJH� WUDQVIRUPHUV

�97V��DUH� ORFDWHG�RQ� WKH�ERWWRP�RI� WKH�FDVH�DQG
DUH� FRQQHFWHG� WR� WKH� 3URFHVVRU� ERDUG� WKURXJK� D
KDUQHVV�DVVHPEO\���7KH�6KHOI�DVVHPEO\�FRQVLVWV�RI�D
0DLQ�3URFHVVRU�%RDUG��D�3RZHU�6XSSO\�DVVHPEO\��D
)URQW� 3DQHO� DVVHPEO\�� DQG� DQ� DOXPLQXP� VKHOI
ZKLFK�VXSSRUWV�WKH�RWKHU�FRPSRQHQWV���7KH�)URQW
3DQHO�DVVHPEO\�LV�DYDLODEOH�ERWK�ZLWK�DQG�ZLWKRXW
D� ORFDO� 00,�� � 7KH� IURQW� SDQHO� IRU� WKH� XQLWV
ZLWKRXW� D� /RFDO� 00,� LV� FRQVWUXFWHG� RI� EUXVKHG
DOXPLQXP���7KH�IURQW�SDQHO�IRU�WKH�XQLWV�ZLWK�WKH
RSWLRQDO�/RFDO�00,�LV�DQ�DOXPLQXP�SDQHO�ZLWK�DQ
RYHUOD\� ZKLFK� FRQWDLQV� D� PHPEUDQH� VZLWFK
NH\SDG�� � 7KH� 2SWLRQDO� 00,�� FRQWDLQV� DQ
DGGLWLRQDO�SULQWHG�FLUFXLW�ERDUG�WR�LQWHUIDFH�WR�WKH
/LTXLG� &U\VWDO� 'LVSOD\�� DQG� WKH� NH\SDG�� � ,Q� WKH
XQLWV� ZLWK� WKH� ORFDO� 00,�� WKH� IURQW� SDQHO� LV� DQ
LQWHJUDO�SDUW�RI� WKH� VKHOI� DVVHPEO\�DQG�FDQQRW�EH
UHPRYHG�

$FFHVV� WR� DOO� RI� WKH� HOHFWURQLFV� LV� REWDLQHG� E\
ORRVHQLQJ� WKH� VFUHZV� RQ� WKH� IURQW� SDQHO� DQG
FDUHIXOO\� VOLGLQJ� WKH� VKHOI� DVVHPEO\� RXW�� � $
FRQQHFWRU� PXVW� EH� UHPRYHG� SULRU� WR� FRPSOHWH
UHPRYDO�RI�WKH�')3���
V�VKHOI�DVVHPEO\�

7KH� EORFN� GLDJUDP� RI� WKH� ')3���� SUHVHQWHG� LQ
)LJXUH� ���� LOOXVWUDWHV� WKH� IXQFWLRQDO� LQWHUDFWLRQ
DPRQJ� WKH� ')3���
V� SULQWHG�FLUFXLW� ERDUG�
PDJQHWLFV�DQG�SRZHU�VXSSO\�DVVHPEO\�� �)LJXUH����
LV�D�OD\RXW�GUDZLQJ�RI�WKH�3URFHVVRU�ERDUG�VKRZLQJ
WKH�ORFDWLRQ�RI�MXPSHUV��DQG�FULWLFDO�FRPSRQHQWV�

��,GHQWLILFDWLRQ

7KH�PRGHO� QXPEHU� ODEHO� LV� ORFDWHG� LQ� WKH� ORZHU
ULJKW�KDQG�VLGH�RI� WKH� IURQW�SDQHO�RI� WKH�')3���
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�VHH� )LJXUH� ������ � 7KH�PHWKRG� RI� LQWHUSUHWLQJ� D
')3���� PRGHO� QXPEHU� LV� H[SODLQHG� LQ� WKH
,1752'8&7,21�VHFWLRQ�

7KH� WKUHH� WHUPLQDO� EORFNV� ORFDWHG� RQ� WKH� UHDU
SDQHO�RI�WKH�')3����DUH�XQLTXHO\�LGHQWLILHG�E\�WKH
IROORZLQJ�WZR�OHWWHU�FRGHV�3���3���3���ZKLFK�FDQ�EH
IRXQG�WR�WKH�OHIW�RI�HDFK�WHUPLQDO�EORFN��DV�VKRZQ
LQ� )LJXUH� ����� � 7KH� WHUPLQDOV� RQ� HDFK� EORFN� DUH
ODEHOHG��DFFRUGLQJ�WR�WKHLU�LQWHQGHG�XVH��H�J��&&��
&&���$/$50����9$��,1��HWF�����,Q�DGGLWLRQ�HDFK�RI
WKH�WHUPLQDO�SRLQWV���� WKURXJK�����DUH� LGHQWLILHG
E\�QXPEHUV�

)HPDOH� '%��� FRQQHFWRUV� IRU� VHULDO
FRPPXQLFDWLRQV� �56����� DUH� ORFDWHG� RQ� WKH� OHIW
KDQG� VLGH�RQ� WKH� IURQW�SDQHO� RI� WKH� XQLW� DQG� RQ
WKH� ULJKW� KDQG� VLGH� RI� WKH� ')3���·V� UHDU� SDQHO�
7KH�IURQW�SRUW�FRQQHFWRU�LV� ODEHOHG�3257����DQG
WKH�UHDU�FRQQHFWRU�DUH�ODEHOHG�3257���DQG�3257
����7KH�,5,*�%�FRQQHFWLRQ�LV�PDGH�YLD�FRQQHFWLRQ
WR� WHUPLQDO� EORFN� 3�� IRU� WKH� ,5,*�%� WLPH
V\QFKURQL]DWLRQ�VLJQDO�

��7+(25<�2)�23(5$7,21

7KH� ')3���� RSHUDWHV� E\� XVLQJ� KDUGZDUH� WKDW
GLJLWL]HV� FXUUHQW� DQG� YROWDJH� VLJQDOV�� SHUIRUPV
GLJLWDO� FRPSXWDWLRQV� RQ� WKH� UHTXLUHG� GDWD�� ORJV
VLJQLILFDQW�LQIRUPDWLRQ��DFWLYDWHV�FRQWURO�FRQWDFWV�
DQG� SURYLGHV� DQ� LQWHUIDFH� WR� WKH� XWLOLW\� HQJLQHHU
IRU�GHWHUPLQLQJ�SRZHU�V\VWHP�VWDWXV�

7KH�')3����FDQ�EH� IXQFWLRQDOO\�GLYLGHG� LQWR� WKH
IROORZLQJ�VHFWLRQV�

0DJQHWLFV

3URFHVVRU�%RDUG

3RZHU�6XSSO\

00,

��0DJQHWLFV

7KH� ')3���� 0DJQHWLFV� KDYH� WZR� LPSRUWDQW
IXQFWLRQV�� �����KLJK�SRWHQWLDO� LVRODWLRQ�DQG�VXUJH
VXSSUHVVLRQ�� DQG� ���� LQSXW� VFDOLQJ� �97�� DQG
FXUUHQW�WR�YROWDJH� FRQYHUVLRQ� �&7��� � 7KH� 97
VFDOHV�GRZQ�WKH�LQSXW�YROWDJH���7KH�&7�VWHSV�GRZQ
WKH�LQSXW�FXUUHQW�DQG�SDVVHV�LW�WKURXJK�D�UHVLVWRU�
FRQYHUWLQJ� WKH� LQSXW� FXUUHQW� �RQ� WKH� SULPDU\
ZLQGLQJ��WR�DQ�RXWSXW�YROWDJH��DFURVV�D� VKXQW�RQ
WKH� VHFRQGDU\�ZLQGLQJ��� �(DFK�&7�DQG�97�PXVW

EH�OLQHDU�WKURXJKRXW�WKH�PHDVXUHPHQW�UDQJH��DQG
KDV�D� IUHTXHQF\�UHVSRQVH�RI�DW� OHDVW� WKH� VDPSOLQJ
UDWH� RI� WKH� ')3���� ���������+]�� VR� DV� WR� KDYH
PLQLPDO� HIIHFW� RQ� WKH� ')3���
V� IUHTXHQF\
UHVSRQVH�� � 7KH� YROWDJH� RXWSXWV� RI� WKH�0DJQHWLFV
DUH�DSSOLHG�WR�WKH�$QDORJ�,QSXW�%RDUG�

��3URFHVVRU�%RDUG

7KH�')3���
V�3URFHVVRU�%RDUG�LV�GLYLGHG�LQWR�WKH
IROORZLQJ�IXQFWLRQDO�VHFWLRQV�

3URFHVVLQJ�)XQFWLRQV
$QDORJ�)XQFWLRQV
,QSXW�2XWSXW�)XQFWLRQV

7KH� ')3���� XWLOL]HV� WZR� ���0+]� �����.&�
SURFHVVRUV�� RQH� WR� SURYLGH� H[WHUQDO
FRPPXQLFDWLRQV� DQG� D� VHFRQG� LQGHSHQGHQW� RQH
WR� SHUIRUP� FDOFXODWLRQV� IRU� WKH� SURWHFWLRQ
IXQFWLRQV�� � 7KH� ��&���.&� LV� D� ���ELW� &026
PLFURFRQWUROOHU� GHVLJQHG� WR� KDQGOH� KLJK�VSHHG
FDOFXODWLRQV� DQG� IDVW� LQSXW�RXWSXW� �,�2�
RSHUDWLRQV�

7KH�DQDORJ�WR�GLJLWDO��$�'��FRQYHUWHU�FRQYHUWV�DQ
DQDORJ� LQSXW� YROWDJH� WR� D� GLJLWDO� HTXLYDOHQW�� 7KH
UHVROXWLRQ�RI�WKH�$�'�FRQYHUWHU�LV����ELWV�

2QH� SURFHVVRU� LV� GHGLFDWHG� WR� SURYLGLQJ� WKH
FRPPXQLFDWLRQV� IXQFWLRQV�� DQG� WKH� RWKHU� LV
GHGLFDWHG� WR� SURYLGLQJ� SURWHFWLYH� IXQFWLRQV�
9DULDEOHV��EXIIHUV��DQG�VWDFN�VSDFH�UHVLGH�LQ����ELW�
ZLGH�5$0���7KH�QRQ�YRODWLOH�(3520����.��KROGV
WKH� SURJUDP� FRGH�� ZKLOH� ((3520� ��.�� LV� XVHG
IRU� FRQILJXUDWLRQ� GDWD� DQG� FDOLEUDWLRQ� FRQVWDQWV�
7KH�RVFLOORJUDSK\�ILOHV��SHDN�GHPDQG�UHFRUGV��DQG
RWKHU� ORQJ�WHUP� VWRUDJH� ILHOGV� DUH� SODFHG� LQ
FDSDFLWRU�EDFNHG�5$0�

7KH�')3���
V�UHDO�WLPH�&ORFN�LV�XVHG�WR�NHHS�WUDFN
RI� WKH� GDWH� DQG� ORZ�UHVROXWLRQ� WLPH�� � :KHQ� WKH
SURFHVVRU� LV� RSHUDWLQJ�� D� ���ELW� WLPHU� SURYLGHV� D
KLJK�UHVROXWLRQ� WLPH� EDVH� WKDW�� LQ� WXUQ�� SURYLGHV
WLPH� V\QFKURQL]DWLRQ�DQG�D�PLOOLVHFRQG� WLPHU� IRU
WLPH�WDJJLQJ� HYHQWV�� � ,I� H[WHUQDO� WLPH
V\QFKURQL]DWLRQ� LV� XVHG�� WKH� UHDO�WLPH� FORFN� DQG
WLPHU� DUH� V\QFKURQL]HG� WR� DQ� H[WHUQDOO\� VXSSOLHG
,5,*�%�VLJQDO�

��$QDORJ�)XQFWLRQV

7KH�')3����KDV� HLJKW� VHSDUDWH� DQDORJ� FKDQQHOV�
(DFK� YROWDJH� DQG� FXUUHQW� VLJQDO� IURP� WKH
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PDJQHWLFV� SDVV� WKURXJK� RQH� RI� WKHVH� HLJKW
FKDQQHOV�� � (DFK� RI� WKHVH� FKDQQHOV� KDYH
PHDVXUHPHQW�JDLQV�RI��[���[����[�DQG���[���7KHVH
RXWSXWV� DUH� WKHQ� VDPSOHG� E\� WKH� ��� ELW� $�'
FRQYHUWHU�ZLWKLQ�WKH�SURWHFWLRQ�SURFHVVRU�

��,QSXW�2XWSXW�)XQFWLRQV

,QSXW�RXWSXW� IXQFWLRQV� DUH� GLYLGHG� EHWZHHQ� WKH
WZR� SURFHVVRUV�� � 7KH� VHULDO� SRUWV� DQG� 00,� DUH
KDQGOHG� E\� WKH� FRPPXQLFDWLRQV� SURFHVVRU�
([WHUQDO� FRPPXQLFDWLRQV�DUH�KDQGOHG� WKURXJK�D
VHULDO� FRPPXQLFDWLRQV� FRQWUROOHU� FLUFXLW�� ZKLFK
FRQWDLQV� D� GXDO� XQLYHUVDO� DV\QFKURQRXV� UHFHLYHU
WUDQVPLWWHU� �'8$57��� � 7KH� VHULDO� SRUWV�� GLJLWDO
LQSXWV��DQG�WKH�RXWSXW�FRQWDFWV�DUH�PRQLWRUHG�E\
WKH�SURWHFWLRQ�SURFHVVRU�

7KH�FRQWDFW�LQSXW�LVRODWLRQ�FLUFXLW�DFFRPPRGDWHV
VL[� H[WHUQDOO\�ZHWWHG� FRQWDFW� LQSXWV� IRU� H[WHUQDO
FRQWURO� RI� WKH� ')3����� � (VVHQWLDOO\� WKH� FLUFXLW
FKHFNV�IRU� WKH�SUHVHQFH�RU�DEVHQFH�RI� WKH�ZHWWLQJ
YROWDJH�DW�WKH�LQSXWV���,I�D�YROWDJH�LV�SUHVHQW�DW�WKH
LQSXW�� WKH�FRQWDFW� LV�DVVXPHG�FORVHG��RWKHUZLVH�� LW
LV� DVVXPHG�RSHQ�� �7KLV� FLUFXLW� LV� DOVR� UHVSRQVLEOH
IRU�SURYLGLQJ�LVRODWLRQ�EHWZHHQ�WKH�FRQWDFW�LQSXWV
DQG�SURFHVVRU�FLUFXLWU\�

7KH� 0DQ�0DFKLQH� ,QWHUIDFH� �00,�� FLUFXLWU\
FRQWUROV�WKH�/('V�IRU�LQGLFDWLQJ�DQ�LQVWDQWDQHRXV
RYHUFXUUHQW� WULS� �,167��� SKDVHV� IRU� ZKLFK� DQ
RYHUFXUUHQW� IXQFWLRQ� RSHUDWHG� WR� WULS� �$�%�&�1��
QHJDWLYH� VHTXHQFH� RYHUFXUUHQW� WULS� �1(*6(4��
RYHU�XQGHU� IUHTXHQF\� �)5(4��� UHFORVHU� VWDWXV
�ORFNRXW� �/2��� UHVHW� �5(6���� DQ� DODUP�FRQGLWLRQ
�$/$50���DQG�SRZHU�DSSOLHG��5($'<����$�WDUJHW
UHVHW� EXWWRQ� DOORZV� WKH� ODWFKHG� DODUPV� DQG
GLVWXUEDQFH� WDUJHWV� WR� EH� FOHDUHG�� � 7KLV� EXWWRQ
PXVW�EH�KHOG�IRU����VHFRQGV�WR�FOHDU�WKH�WDUJHWV�

��3RZHU�6XSSO\

7KH�SRZHU�VXSSO\�LV�DYDLODEOH� LQ�WZR�RSWLRQV��RQH
ZKLFK� RSHUDWHV� IURP� ���� WR� ���� 9'&� DQG� RQH
ZKLFK�RSHUDWHV�IURP�����WR�����9'&�RU�9$&���7KH
SRZHU� VXSSO\� SURYLGHV� ���� 9'&� RXWSXWV� IRU� WKH
DQDORJ� DQG� UHOD\� RXWSXW� FLUFXLWV�� DQG� D� ��� 9'&
RXWSXW�IRU�WKH�GLJLWDO�FLUFXLWU\�

��00,

7KH� ')3���� LV� DYDLODEOH� ZLWK� WZR� EDVLF� 00,
FRQILJXUDWLRQV�� � ��� 6WDQGDUG�00,�ZKLFK� FRQVLVWV
RI�VWDWXV�/LJKW�(PLWWLQJ�'LRGH��/('V���WDUJHW�UHVHW
SXVK�EXWWRQ��DQG�D�VHULDO�SRUW�LQWHUIDFH�FRQQHFWRU
�VHH� )LJXUH� ������ � DQG� ��� 2SWLRQDO� 00,� ZKLFK
DGGV� D� �� OLQH� E\� ��� FKDUDFWHU� /LTXLG� &U\VWDO
DOSKDQXPHULF� 'LVSOD\� �/&'�� DQG� ��� NH\
PHPEUDQH� VZLWFK� NH\SDG� WR� WKH� EDVLF� 00,
FRQILJXUDWLRQ��7KH�2SWLRQDO�GLVSOD\� LV� D� VHSDUDWH
FRPSRQHQW�� FRQQHFWHG� WR� WKH�')3���
V�3URFHVVRU
%RDUG�EXW� YLVLEOH� WKURXJK�D�ZLQGRZ�RQ� WKH� IURQW
SDQHO���6LPLODUO\��WKH�/('V�DUH�DFWXDOO\�ORFDWHG�RQ
WKH�3URFHVVRU�%RDUG�� EXW� DUH� DOVR� YLVLEOH� WKURXJK
ZLQGRZV� RQ� WKH� IURQW� SDQHO�� � $� ULEERQ� FDEOH
EHWZHHQ� WKH� IURQW� FRYHU� DQG� WKH�3URFHVVRU�%RDUG
SURYLGHV� WKH� FLUFXLWU\� IRU� SURFHVVLQJ� WKH� SXVK
EXWWRQV� DQG� FKDUDFWHU� JHQHUDWLRQ�� � %RWK
FRQILJXUDWLRQV� DUH� DYDLODEOH� LQ� ERWK� KRUL]RQWDO
DQG�YHUWLFDO�PRXQWLQJ�FRQILJXUDWLRQV�

��5(&(,9,1*��+$1'/,1*�$1'�6725$*(

,PPHGLDWHO\�XSRQ�UHFHLSW�� WKH�')3���� VKRXOG�EH
XQSDFNHG� DQG� H[DPLQHG� IRU� DQ\� GDPDJH
VXVWDLQHG� LQ� WUDQVLW�� � ,I� GDPDJH� UHVXOWLQJ� IURP
URXJK�KDQGOLQJ�LV�HYLGHQW��D�GDPDJH�FODLP�VKRXOG
EH�ILOHG�DW�RQFH�ZLWK�WKH�WUDQVSRUWDWLRQ�FRPSDQ\�
DQG�WKH�QHDUHVW�*(�VDOHV�RIILFH�VKRXOG�EH�SURPSWO\
QRWLILHG�� � ,I� WKH� HTXLSPHQW� LV� QRW� WR� EH� LQVWDOOHG
LPPHGLDWHO\�� LW� VKRXOG�EH� UHWXUQHG� WR� LWV� RULJLQDO
FDUWRQ�DQG�VWRUHG�LQGRRUV�LQ�D�ORFDWLRQ�WKDW�LV�GU\
DQG� SURWHFWHG� IURP� GXVW�� PHWDOOLF� FKLSV�� DQG
VHYHUH�DWPRVSKHULF�FRQGLWLRQV�

��,167$//$7,21

��(QYLURQPHQW

,QVWDOODWLRQ� RI� WKH� ')3���� VKRXOG� EH� LQ� D� FOHDQ�
GU\� ORFDWLRQ� WKDW� LV� IUHH� IURP� GXVW�� � 7KH� DUHD
VKRXOG�EH�ZHOO� OLJKWHG�WR� IDFLOLWDWH� LQVSHFWLRQ�DQG
WHVWLQJ�

��0RXQWLQJ

7KH� ')3���� VKRXOG� EH� VHFXUHO\� PRXQWHG� RQ� D
YHUWLFDO� VXUIDFH� WKDW� SURYLGHV� DFFHVVLELOLW\� WR� ERWK
WKH�IURQW�DQG�UHDU�SDQHOV�RI�WKH�XQLW�� �6LGH�DFFHVV
LV� QRW� UHTXLUHG�� � 7KH� RXWOLQH� DQG� SDQHO� GULOOLQJ
GLPHQVLRQV�IRU�WKH�')3����DUH�SURYLGHG�LQ�)LJXUH
�����*(�GUDZLQJ�����%������
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��$ODUP�&RQWDFW

7KH�')3����DODUP�FRQWDFW�LQGLFDWHV�WKH�VWDWXV�RI
WKH�IROORZLQJ�DODUP�FRQGLWLRQV�

5HOD\�'LVDEOHG

(3URP�(UURU�$ODUP

5DQGRP�$FFHVV�0HPRU\�$ODUP

:DWFK�'RJ�7LPHU�$ODUP

&DOLEUDWLRQ�'HIDXOW�$ODUP

0RGHO�1XPEHU�$ODUP

6HWWLQJV�*URXS�$ODUP

$�'�&RQYHUWHU�(UURU�$ODUP

&ORFN�6WRSSHG

7ULSV�'LVDEOHG

&XUUHQW�ZLWK�%UHDNHU�RSHQ

3RZHU�6XSSO\�$ODUP

%UHDNHU�0DLQWHQDQFH�'XH

:KHQ�WKH�')3����KDV�QRQH�RI�WKH�DERYH�DODUP
FRQGLWLRQV��LW�ZLOO�HQHUJL]H�WKH�$ODUP�FRQWDFW���,I
RQH�RI�WKH�DERYH�FRQGLWLRQV�H[LVW��WKH�')3����ZLOO
GURSRXW�WKH�$ODUP�FRQWDFW���5HOD\�'LVDEOHG�
(3URP�(UURU�$ODUP��5DQGRP�$FFHVV�0HPRU\
$ODUP��DQG�:DWFK�'RJ�7LPHU�$ODUP�ZLOO�DOVR
RSHUDWH�WKH�$ODUP�/('�

��([WHUQDO�&RQQHFWLRQV

([WHUQDO� FRQQHFWLRQV� DUH�PDGH� DFFRUGLQJ� WR� WKH
HOHPHQWDU\�GLDJUDP�SUHVHQWHG�LQ�)LJXUH�����LQ�WKH
352'8&7�'(6&5,37,21�VHFWLRQ�
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)LJXUH�����')3����)URQW�9LHZ��+RUL]RQWDO�0RXQWLQJ�&RQILJXUDWLRQV�
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)LJXUH������FRQW��')3����)URQW�9LHZ��9HUWLFDO�0RXQWLQJ�&RQILJXUDWLRQV�
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)LJXUH�����')3����5HDU�9LHZ
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NO

NC

J6

J7

J8

J9

J10

J11

J12

J13

Jumpers for normally
open/normally closed
output contacts.Target Reset Switch

Output relays

Target LEDs

Port 1
Port2/3

)LJXUH�����')3����3URFHVVRU�%RDUG

7DUJHW�/('V

3RUW��

3RUW����

-XPSHUV�IRU�QRUPDOO\�RSHQ��
QRUPDOO\�FORVHG�RXWSXW
FRQWDFWV7DUJHW�5HVHW�6ZLWFK

2XWSXW�5HOD\V
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)LJXUH������2XWOLQH�DQG�3DQHO�'ULOOLQJ�'LPHQVLRQV������%�����
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&KDSWHU�����$&&(37$1&(�7(67,1*

��*(1(5$/

7KLV� VHFWLRQ� LV� D�JXLGH� IRU� WHVWLQJ� WKH� UHOD\�� � ,W� LV
QRW� QHFHVVDU\� WKDW� WKH� WHVWV� EH� SHUIRUPHG� IRU
LQFRPLQJ�LQVSHFWLRQ���7KH�UHOD\�KDV�EHHQ�WHVWHG�DW
WKH� IDFWRU\�ZLWK� DXWRPDWHG� WHVW� HTXLSPHQW�� �7KH
')3� V\VWHP� LV� D� GLJLWDO� UHOD\� PRQLWRUHG� E\� ´VHOI�
FKHFNLQJµ�VRIWZDUH���,I�D�V\VWHP�IDLOXUH�LV�GHWHFWHG�
LW� FDQ� EH� UHSRUWHG� WKURXJK� WKH� FRPPXQLFDWLRQ
SRUW�RU�WKH�RSWLRQDO�00,�

��*(1(5$/�7(676

7(67�� 5HDGLQJV�7HVW
7(67�� 3KDVH�*1'�,2&�7HVW
7(67�� 3KDVH�*1'�72&�7HVW
7(67�� 1HJDWLYH�6HTXHQFH�2YHUFXUUHQW�7HVW
7(67�� 8QGHU�2YHU�)UHTXHQF\�7HVW
7(67�� 8QGHU�2YHU�9ROWDJH�7HVW
7(67�� 3KDVH�'LVWDQFH�8QLW�7HVW
7(67�� &RQWDFW�&RQYHUWHU
7(67�� 3URJUDPPDEOH�2XWSXW�7HVW
7(67��� 5HFORVHU�7HVW

��7(67�(48,30(17

��� 7KUHH�SKDVH�VRXUFH�RI�YROWDJH�DQG�D�VLQJOH�
SKDVH�VRXUFH�RI�FXUUHQW�

��� '&�RU�$&�FRQWURO�YROWDJH�VRXUFH�
��� $�FRQWLQXLW\�WHVWHU�RU�2KP�PHWHU�
��� $�SUHFLVLRQ�WLPHU�IRU�WHVWLQJ�WLPHG�HYHQWV�

7KH� VSHFLILF� UHTXLUHPHQWV� RI� WKH� HTXLSPHQW� DUH
JLYHQ� LQ� WKH� WH[W� RI� WKLV� VHFWLRQ�� DQG� LQ� WKH
DVVRFLDWHG�FLUFXLW�GLDJUDPV�

��'5$:,1*6�$1'�5()(5(1&(6

7KH� IROORZLQJ� GUDZLQJV� VKRXOG� EH� XVHG� IRU
UHIHUHQFH�GXULQJ�WHVWLQJ���7KH\�DUH�ORFDWHG�LQ�WKH
352'8&7� '(6&5,37,21� DQG� WKH

&$/&8/$7,21�2)�6(77,1*6�VHFWLRQV�

'UDZLQJV� (OHPHQWDU\�'LDJUDP��)LJXUH����
�352'8&7�'(6&5,37,21�

5HIHUHQFHV� 'HIDXOW�5HOD\�6HWWLQJV��7DEOH����
�&$/&8/$7,21�2)�6(77,1*6�

��(48,30(17�*5281',1*

$OO� HTXLSPHQW� XVHG� LQ� WHVWLQJ� WKH� ')3� UHOD\
VKRXOG� EH� FRQQHFWHG� WR� D� FRPPRQ� JURXQGLQJ
SRLQW�� WR� SURYLGH� QRLVH� LPPXQLW\�� � 7KLV� LQFOXGHV

WKH� YROWDJH� DQG� FXUUHQW� VRXUFHV�� DV� ZHOO� DV�� WKH
')3����UHOD\�� �7KH�FRPPRQ�IRU�VXUJH�SURWHFWLRQ
LV�FOHDUO\�PDUNHG�RQ�WKH�UHDU�RI�WKH�FDVH�

��6(77,1*�&+$1*(6

6HWWLQJ� FKDQJHV� UHTXLUHG� IRU� D�SDUWLFXODU� WHVW�ZLOO
EH� OLVWHG� EHIRUH� WKH� WHVW�� � 6HWWLQJ� FKDQJHV� FDQ� EH
DFFRPSOLVKHG�LQ�RQH�RI�WKUHH�SRVVLEOH�ZD\V�

��� 7KURXJK�$6&,,�FRPPXQLFDWLRQV�

��� 7KURXJK�*(�3URWRFRO�FRPPXQLFDWLRQV�

��� 7KURXJK�WKH�0DQ�0DFKLQH�,QWHUIDFH��00,��

7R�GHWHUPLQH�ZKLFK�RSWLRQV�DUH�DYDLODEOH�WR�\RX�
VHH�7DEOH�����

7DEOH�����')3����&RPPXQLFDWLRQ�2SWLRQV

0RGHO�1XPEHU 2SWLRQ
')3�;;�;;;;;;$ $6&,,�3URWRFRO
')3�;;�;;;;;;$ *(�3URWRFRO
')3�;;;0;;;;;$ 0DQ�0DFKLQH�,QWHUIDFH
1RWH��;� �'RQ·W�&DUH

��&RPPXQLFDWLRQ�5HTXLUHPHQWV

,I�\RXU�')3�UHOD\�KDV�$6&,,�&RPPXQLFDWLRQV��\RX
ZLOO� EH� DEOH� WR� FRPPXQLFDWH� ZLWK� WKH� UHOD\
WKURXJK� WKH� XVH� RI� DQ\� 3HUVRQDO� &RPSXWHU� DQG
DQ\�WHUPLQDO�HPXODWLRQ�VRIWZDUH��H�J��352&200
RU�:LQGRZV�7HUPLQDO�(PXODWRU��

,I� \RXU� ')3� UHOD\� KDV� *(� 3URWRFRO
FRPPXQLFDWLRQV��\RX�ZLOO�EH�DEOH�WR�FRPPXQLFDWH
ZLWK� WKH� UHOD\� WKURXJK� WKH� XVH� RI� DQ\� 3HUVRQDO
&RPSXWHU� DQG� WKH� 0OLQN� VRIWZDUH� SURJUDP
SURYLGHG�ZLWK�WKH�UHOD\�

7KH�SLQRXWV�RI� WKH�')3����FRPPXQLFDWLRQ�SRUWV
DUH�PDUNHG�RQ� WKH� UHDU�RI� WKH�XQLW�� �7R�EXLOG�RU
RUGHU�D�FDEOH� WR�FRPPXQLFDWH�EHWZHHQ�\RXU�UHOD\
DQG� D� FRPSXWHU�� VHH� WKH� ,17(5)$&(� VHFWLRQ�
7KH�$FFHSWDQFH�7HVW� FDQ� � EH�SHUIRUPHG�ZLWK� DQ
$6&,,�RU�0/,1.�UHOD\�FRQQHFWHG�WR�D�3&�RU�ZLWK�D
UHOD\� FRQWDLQLQJ� DQ� 00,�� � %HFDXVH� RI� WKH� ODUJH
QXPEHU�RI�VHWWLQJ�FKDQJHV�LW�LV�UHFRPPHQGHG�WKDW
D�3&�EH�XVHG�WR�SHUIRUP�WKH�$FFHSWDQFH�7HVW�

��5HOD\�6HW�XS

%HIRUH�SHUIRUPLQJ� WKH�$FFHSWDQFH�7HVW� \RX�PXVW
FRQILJXUH� WKH� UHOD\�� � (QWHU� WKH� IROORZLQJ� VHWWLQJV
LQWR�WKH�UHOD\�
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&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

*HQHUDO 5HOD\�6WDWXV (QDEOH
*HQHUDO /LQH�)UHTXHQF\ ���+]
*HQHUDO 3KDVH�&7�5DWLR ����
*HQHUDO *1'�&7�5DWLR �
*HQHUDO 97�5DWLRQ �
*HQHUDO 'HIDXOW�6HWWLQJV�*URXS *URXS��
*HQHUDO 3KDVH�5RWDWLRQ $%&
*HQHUDO &ROG�/RDG�3LFNXS

6WDUW�7LPH
�����

*HQHUDO &ROG�/RDG�3LFNXS
'URSRXW�7LPH

���

*HQHUDO ��E�:LUHG <HV
&RPP %DXG�5DWH ����
&RPP 6WRS�ELWV �

1RWH�� $OO� WHVWLQJ� ZLOO� EH� GRQH� ZLWK� WKH� UHOD\
FRQQHFWHG�DV�VKRZQ�LQ�)LJXUH�������%HIRUH�VWDUWLQJ
D� SDUWLFXODU� WHVW� GLVDEOH� DOO� RWKHU� IXQFWLRQV� IURP
RSHUDWLQJ�� � $IWHU� FRPSOHWLQJ� D� SDUWLFXODU� WHVW
GLVDEOH�WKDW�IXQFWLRQ�IURP�RSHUDWLQJ�

&RQYHQWLRQ

$OO� DQJOHV� DUH� UHIHUHQFHG� WR� WKH� SKDVH�$� WR�*1'
YROWDJH�� 9D�� ZKLFK� LV� DVVXPHG� WR� EH� DW� �°�� � $OO
ODJJLQJ�DQJOHV�DUH�OLVWHG�DV�������$OO�OHDGLQJ�DQJOHV
DUH�OLVWHG�DV�����

��3URWHFWLRQ�)XQFWLRQ�7HVWV

1RWH��)RU�DOO�WHVWV�WKH�UHOD\�SURWHFWLRQ�IXQFWLRQ
VHWWLQJ�FKDQJHV�VKRXOG�EH�PDGH�WR�WKH�VHOHFWHG
GHIDXOW�VHWWLQJV�*URXS���

��7(67�����3UHVHQW�9DOXH�5HDGLQJV

7KLV�WHVW�XVHV�WKH�SUHVHQW�YDOXHV�WR�YHULI\�WKDW�WKH
YROWDJHV�DQG�FXUUHQWV�DUH�DSSOLHG�WR�WKH�SURSHU
FRQQHFWLRQV�RQ�WKH�WHUPLQDO�DQG�WKDW�WKH�UHOD\
SURSHUO\�PHDVXUHV�YROWDJH��FXUUHQW�DQG�SRZHU�

��� &RQQHFW�WKH�')3����DV�VKRZQ�LQ�ILJXUH����

��� /RJ�LQWR�WKH�')3����XVLQJ�WKH�SURSHU
SURWRFRO�IRU�WKH�UHOD\�

��� $SSO\�UDWHG�FRQWURO�SRZHU�

��� $SSO\�WKH�IROORZLQJ�YROWDJHV�

� 9D� ����9506��°
� 9E� ����9506�����°
� 9F� ����9506�����°

��� 8VLQJ� WKH� ´5HDGLQJV� 5µ� FRPPDQG� IRU� $6&,,
SURWRFRO� XQLWV�� RU� 5HOD\� VWDWXV� GLVSOD\� IRU
0OLQN�SURWRFRO�XQLWV��YHULI\� WKDW� WKH�GLVSOD\HG
YROWDJHV�DUH�ZLWKLQ�WKH�IROORZLQJ�UDQJHV�

� 9D�������������

� 9E�������������

� 9F�������������

��� $SSO\�,W� �����$�506���°�ODJJLQJ�IRU�SKDVH�$
DV�VKRZQ�E\�WKH�´<µ�FRQQHFWLRQ�SRLQW�LQ�WKH
SKDVH�XQGHU�WHVW�

��� 9HULI\�WKDW�WKH�FXUUHQW�UHDGLQJ�LV�EHWZHHQ�����
DQG������$�506�

��7(67���3KDVH�*1'�,2&

7KLV� WHVW� YHULILHV� WKH� SURSHU� RSHUDWLRQ� RI� WKH
LQVWDQWDQHRXV�RYHUFXUUHQW�IXQFWLRQV�

&DWHJRU\ 6HWWLQJ�1DPH �6HWWLQJ

*HQHUDO 3KDVH�&7�5DWLR �
,2& 'LVDEOH�3KDVH�,167

/RZ
1R

,2& 3LFNXS�3KDVH�,167
/RZ

����

,2& 'HOD\�3KDVH/RZ ����
,2& 'LVDEOH�*1'�,167

+LJK
1R

,2& 3LFNXS�*1'��,167
+LJK

����

,2& 'HOD\�*1'��,167
+LJK

����

7254 *1'�7RUTXH�&RQWRO
6LJQDO

���'LVODEOHG�

7254 3KDVH�7RUTXH�&RQWURO
6LJQDO

���'LVDEOHG�

��� &RQQHFW�WKH�')3����UHOD\�DV�VKRZQ�LQ�)LJXUH
����

��� /RJ�LQWR�WKH�')3����XVLQJ�WKH�SURSHU
SURWRFRO�IRU�WKH�UHOD\�

��� 0DNH�WKH�DERYH�VHWWLQJ�FKDQJHV

��� $SSO\�UDWHG�FRQWURO�SRZHU�

��� $SSO\� WHVW� FXUUHQW� �,W�� DW� UDWHG� IUHTXHQF\�
DFFRUGLQJ� WR� WKH� WDEOH� EHORZ� DQG� YHULI\� WKDW
WKH�UHOD\�RSHUDWHV�ZLWKLQ�WKH�WLPHV�VSHFLILHG�LQ
WKH� IROORZLQJ� WDEOH�� ,WHPV�ZLWK� ´�������µ� LQGLFDWH
QR�SLFNXS�RU�RSHUDWLRQ�



$&&(37$1&(�7(67 *(.�������

���

��� 3UHVV� WKH� 7DUJHW� 5HVHW� EXWWRQ� DQG� KROG� IRU
WKUHH�VHFRQGV

�

�

�

7HVW���&XUUHQW�,QSXWV�DQG�5HVXOWV

&XUUHQW�,QSXW��,W� 7ULS�2XWSXW /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

3�B���3�B� ����$UPV 3�B��3�B� �������������� 5HDG\
$ 3�B��3�B�

3�B���3�B� �����$UPV 3�B��3�B� ���V��W�����V 5HDG\��,167��$
3�B��3�B�

3�B���3�B�� ����$UPV 3�B��3�B� �������������� 5HDG\
% 3�B��3�B�

3�B���3�B�� �����$UPV 3�B��3�B� ���V��W�����V 5HDG\��,167��%
3�B��3�B�

3�B����3�B�� ����$UPV 3�B��3�B� �������������� 5HDG\
& 3�B��3�B�

3�B����3�B�� �����$UPV 3�B��3�B� ���V��W����V 5HDG\��,167��&
3�B��3�B�

3�B����3�B�� ����$UPV 3�B��3�B� �������������� 5HDG\
1 3�B��3�B�

3�B����3�B�� �����$UPV 3�B��3�B� ���V��W�����V 5HDG\��,167��1
3�B��3�B�

��7(67�����3KDVH�*1'�72&

��� &RQQHFW�WKH�')3����UHOD\�DV�VKRZQ�LQ�)LJXUH�����

��� /RJ�LQWR�WKH�')3����XVLQJ�WKH�SURSHU
SURWRFRO�IRU�WKH�UHOD\�

��� $SSO\�UDWHG�FRQWURO�SRZHU�

��� (QWHU�WKH�IROORZLQJ�VHWWLQJV�
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&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

,2& ',6�3KDVH�,167
/RZ

<HV

,2& ',6�*1'��,167
+LJK

<HV

72& 'LVDEOH�3KDVH�72& 1R
72& &XUYH�3KDVH�72& ����,QYHUVH�
72& 3LFNXS�3KDVH�72& ����
72& 7LPH�'LDO�3KDVH

72&
����

72& 'LVDEOH�*1'�72& 1R
72& &XUYH�*1'�72& ���,QYHUVH�
72& 3LFNXS�*1'�72& ����
72& 7LPH�'LDO�*1'

72&
����

7254 *1'�7RUTXH
&RQWURO�6LJQDO

���'LVDEOHG�

7254 3KDVH�7RUTXH
&RQWURO�6LJQDO

���'LVDEOHG�

��� $SSO\�WHVW�FXUUHQW��,W��IRU�HDFK�SKDVH��RQH�DW�D
WLPH�� DFFRUGLQJ� WR� WKH� WDEOH� EHORZ� DQG� YHULI\
WKH�UHOD\�IXQFWLRQ�ZLWKLQ�WKH�SLFNXS�WLPH�

��� 3UHVV�DQG�KROG�WKH�7DUJHW�5HVHW�EXWWRQ�

7HVW���3KDVH�,QYHUVH�72&�7HVW�,QSXWV�DQG�5HVXOWV

,QSXW�&XUUHQW 7ULS�2XWSXW /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��$
3�B��3�B�

% 3�B���3�B�� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��%
3�B��3�B�

& 3�B����3�B�� �����$UPV 3�B��3�B� ����V��W�����V 5HDG\��&
3�B��3�B�

1 3�B����3�B�� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��1
3�B��3�B�

��� $SSO\�UDWHG�FRQWURO�SRZHU

��� (QWHU�WKH�IROORZLQJ�UHOD\�VHWWLQJV�

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

72& &XUYH�3KDVH�72& ���9HU\�,QYHUVH�
72& &XUYH�*1'�72& ���9HU\�,QYHUVH�

��� $SSO\�WHVW�FXUUHQW��,W���DFFRUGLQJ�WR�WKH�WDEOH
EHORZ� DQG� YHULI\� WKDW� WKH� UHOD\� RSHUDWHV
ZLWKLQ�WKH�WLPHV�VSHFLILHG�EHORZ�

����3UHVV�DQG�KROG�WKH�7DUJHW�5HVHW�EXWWRQ�
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7HVW���3KDVH�9HU\�,QYHUVH�72&�7HVW�,QSXWV�DQG�5HVXOWV

,QSXW�&XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� �����$UPV 3�B��3�B� ����V��W������V 5HDG\���$
3�B��3�B�

% 3�B���3�B�� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��%
3�B��3�B�

& 3�B����3�B�� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��&
3�B��3�B�

1 3�B����3�B�� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��1
3�B��3�B�

����(QWHU�WKH�IROORZLQJ�VHWWLQJV�

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

72& &XUYH�3KDVH�72& ���([WUHPHO\�,QYHUVH�
72& &XUYH�*1'�72& ���([WUHPHO\�,QYHUVH�

����$SSO\� WHVW�FXUUHQW��,W���DFFRUGLQJ� WR� WKH� WDEOH
EHORZ�DQG�YHULI\�WKDW�WKH�UHOD\�RSHUDWHV�ZLWKLQ
WKH�WLPHV�VSHFLILHG�LQ�WKH�IROORZLQJ�WDEOH�

����3UHVV�DQG�KROG�WKH�7DUJHW�5HVHW�EXWWRQ�

7HVW���3KDVH�([WUHPHO\�,QYHUVH�72&�7HVW�,QSXWV�DQG�5HVXOWV

&XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��$
3�B��3�B�

% 3�B���3�B�� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��%
3�B��3�B�

& 3�B����3�B�� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��&
3�B��3�B�

1 3�B����3�B�� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��1
3�B��3�B�

��7(67�����1HJDWLYH�6HTXHQFH�2YHUFXUUHQW

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

72& 'LVDEOH�3KDVH�72& <HV
72& 'LVDEOH�*1'�72& <HV
1HJ��6HT��2YHUFXUUHQW 'LVDEOH�1HJDWLYH�6HTXHQFH�72& 1R
1HJ��6HT��2YHUFXUUHQW &XUYH�1HJDWLYH��6HTXHQFH�72& ���,QYHUVH�
1HJ��6HT��2YHUFXUUHQW 3LFNXS�1HJDWLYH��6HTXHQFH�72& ����
1HJ��6HT��2YHUFXUUHQW 7LPH�'LDO�1HJDWLYH��6HTXHQFH�72& ����
7RUTXH�&RQWURO 7RUTXH�&RQWURO�6LJQDO ���'LVDEOH�

��� (QWHU�WKH�DERYH�VHWWLQJV�

��� $SSO\�FXUUHQW��,W��DFFRUGLQJ�WR�WKH�WDEOH�EHORZ
DQG�FKHFN�IRU�WKH�UHTXLUHG�UHVXOWV�
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7HVW���1HJDWLYH�6HTXHQFH�,QYHUVH�72&�7HVW�,QSXWV�DQG�5HVXOWV

&XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��1HJ��6HT�
3�B��3�B�

��� 3UHVV� WKH� 7DUJHW� 5HVHW� EXWWRQ� DQG� KROG� IRU
WKUHH�VHFRQGV

��� (QWHU�WKH�IROORZLQJ�VHWWLQJV�

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

72& &XUYH�1HJ��6HT��72& ���9HU\�,QYHUVH�

��� $SSO\� &XUUHQW� DFFRUGLQJ� WR� WKH� WDEOH� EHORZ
DQG�FKHFN�IRU�WKH�UHTXLUHG�UHVXOWV�

��� 3UHVV�DQG�KROG�WKH�7DUJHW�5HVHW�EXWWRQ�

7HVW���1HJDWLYH�6HTXHQFH�9HU\�,QYHUVH�72&�7HVW�,QSXWV�DQG�5HVXOWV

,QSXW�&XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��1HJ��6HT�
3�B��3�B�

��� (QWHU�WKH�IROORZLQJ�VHWWLQJV�

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

72& &XUYH�1HJ��6HT�
72&

���([WUHPHO\
,QYHUVH�

��� $SSO\� WHVW� FXUUHQW� �,W�� DFFRUGLQJ� WR� WKH� WDEOH
EHORZ�DQG�FKHFN�IRU�WKH�UHTXLUHG�UHVXOWV�

��� 3UHVV�DQG�KROG�WKH�7DUJHW�5HVHW�EXWWRQ�

7HVW���1HJDWLYH�6HTXHQFH�([WUHPHO\�,QYHUVH�72&�7HVW�,QSXWV�DQG�5HVXOWV

,QSXW�&XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� �����$UPV 3�B��3�B� ����V��W������V 5HDG\��1HJ��6HT�
3�B��3�B�

��
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��7(67�����8QGHU�2YHU�)UHTXHQF\

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

1HJ��6HT��2YHUFXUUHQW 'LVDEOH�1HJDWLYH�6HTXHQFH�72& <HV
8�2�)UHTXHQF\ 'LVDEOH�8QGHU�)UHTXHQF\�8QLW�� 1R
8�2�)UHTXHQF\ 'LVDEOH�2YHU�)UHTXHQF\�8QLW�� <HV
8�2�)UHTXHQF\ 'LVDEOH�8QGHU�)UHTXHQF\�8QLW�� <HV
8�2�)UHTXHQF\ 'LVDEOH�2YHU�)UHTXHQF\�8QLW�� 1R
8�2�)UHTXHQF\ 3LFNXS�8QGHU�)UHTXHQF\�8QLW�� �����
8�2�)UHTXHQF\ 3LFNXS�2YHU�)UHTXHQF\�8QLW�� �����
8�2�)UHTXHQF\ 'HOD\�8�2�)UHTXHQF\�8QLW�� ������F\FOHV�
8�2�)UHTXHQF\ 3LFNXS�8QGHU�)UHTXHQF\�8QLW�� �����
8�2�)UHTXHQF\ 3LFNXS�2YHU�)UHTXHQF\�8QLW�� �����
8�2�)UHTXHQF\ 'HOD\�8QGHU�8�2�)UHTXHQF\�8QLW�� ������F\FOHV�
8�2�)UHTXHQF\ 9ROWDJH�6XSHUYLVLRQ�7KUHVKROG ���
7RUTXH�&RQWURO 7RUTXH�&RQWURO�7\SH 'LVDEOH

��� (QWHU�WKH�DERYH�VHWWLQJV�

��� $SSO\�WHVW�YROWDJH�DFFRUGLQJ�WR�WKH�WDEOH�EHORZ
DQG� YHULI\� WKDW� WKH� UHOD\� RSHUDWHV� ZLWKLQ� WKH
WLPHV�VSHFLILHG�LQ�WKH�IROORZLQJ�WDEOH�

��� 3UHVV�DQG�KROG�WKH�7DUJHW�5HVHW�EXWWRQ�

7HVW���8QGHU�2YHU�)UHTXHQF\�7HVW�,QSXWV�DQG�5HVXOWV

9ROWDJH 7ULS /('V

5HOD\�6WXG� $PSOLWXGH )UHT� &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

3�B���3�B� ���9UPV ����� 3�B��3�B� ����V��W������V 5HDG\��)UHT�
3�B��3�B�

3�B���3�B� ���9UPV ����� 3�B��3�B� ������������������ 5HDG\��)UHT�
3�B��3�B�

3�B���3�B� ���9UPV ����� 3�B��3�B� ������������������ 5HDG\��)UHT�
3�B��3�B�

3�B���3�B� ���9UPV ����� 3�B��3�B� ����V��W������V 5HDG\��)UHT�
3�B��3�B�

��7(67�����8QGHU�2YHU�9ROWDJH

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

)UHTXHQF\ 'LVDEOH�8QGHU
)UHTXHQF\�8QLW��

<HV

)UHTXHQF\ 'LVDEOH�2YHU
)UHTXHQF\�8QLW��

<HV

7RUTXH�&RQWURO 7RUTXH�&RQWURO�6LJQDO ���'LVDEOHG�
7RUTXH�&RQWURO 2YHU�9ROWDJH ������
7RUTXH�&RQWURO 8QGHU�9ROWDJH �����
7RUTXH�&RQWURO 'HOD\�2YHU�9ROWDJH

8QLW
���

7RUTXH�&RQWURO 'HOD\�8QGHU�9ROWDJH
8QLW

���

2XWSXWV 287� �������
2XWSXWV 738� �
2XWSXWV 7'2� �
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��� (QWHU�WKH�DERYH�VHWWLQJV�

��� $SSO\� WHVW� 9ROWDJH� DW� UDWHG� IUHTXHQF\�
DFFRUGLQJ� WR� WKH� WDEOH� EHORZ� DQG� YHULI\� WKDW
WKH�UHOD\�RSHUDWHV�ZLWKLQ�WKH�WLPHV�VSHFLILHG�LQ
WKH�IROORZLQJ�WDEOH�

��� 3UHVV�DQG�KROG�WKH�7DUJHW�5HVHW�EXWWRQ�

9ROWDJH 2XWSXW /('V

5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

3�B���3�B� ����9UPV 3�B��3�B� ����V��W������V 5HDG\
3�B���3�B� ���9UPV
3�B���3�B� ���9UPV

3�B���3�B� ���9UPV 3�B��3�B� ������������������� 5HDG\
3�B���3�B� ���9UPV
3�B���3�B� ���9UPV

3�B���3�B� �����9UPV 3�B��3�B� ������������������� 5HDG\
3�B���3�B� ���9UPV
3�B���3�B� ���9UPV

3�B���3�B� �����9UPV 3�B��3�B� ����V��W������V 5HDG\
3�B���3�B� ���9UPV
3�B���3�B� ���9UPV

��7(67�����3KDVH�'LVWDQFH�8QLWV

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

,QVWDQWDQHRXV 'LVDEOH�3KDVH�,167�/RZ 1R
,QVWDQWDQHRXV 3LFNXS�3KDVH�,167�/RZ ����
,QVWDQWDQHRXV 'HOD\�3KDVH�,167�/RZ ����
7RUTXH�&RQWURO 7RUTXH�&RQWURO�6LJQDO ������37�
7RUTXH�&RQWURO ��37�7\SH ���25�
7RUTXH�&RQWURO ��37�5HDFK ����
)DXOW�/RFDWLRQ 3RVLWLYH�6HTXHQFH�

,PSHGDQFH��$QJOH
�����

*HQHUDO 97�&RQQHFWLRQ 2SHQ�'HOWD�RU�:\H�:\H

��� (QWHU�WKH�DERYH�VHWWLQJV�

��� 6HWXS� WHVW� DFFRUGLQJ� WR� KRZ� WKH� UHOD\� ZLOO� EH
VHW�LQ�RSHUDWLRQ�� �8VH�)LJXUH������:<(��:<(�
RU�)LJXUH������2SHQ�'HOWD��

��� 6HW�LQLWLDO�YROWDJHV�WR�WKH�IROORZLQJ�YDOXHV�

9D ���9UPV�DW���GHJUHHV�

9E ���9UPV�DW������GHJUHHV�

9F ���9UPV�DW�����GHJUHHV�

��� 6HW�WKH�LQSXW�FXUUHQW�WR���$UPV�DW�WKH�SKDVH
DQJOH�OLVWHG�LQ�WKH�WDEOH�EHORZ�

��� 6LPXOWDQHRXVO\�DSSO\�YROWDJH�LQSXWV
DFFRUGLQJ�WR�WKH�WDEOH�EHORZ��DQG�YHULI\�WKH
UHTXLUHG�UHVXOWV�
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7HVW���3KDVH�'LVWDQFH�7HVW�,QSXWV�DQG�5HVXOWV

9ROWDJH &XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH 3K��$QJ� &RQWDFW� (QHUJL]HG

$ 3�B���3�B� ���9UPV ���° 3�B��3�B� 5HDG\��$��%
,167

% 3�B���3�B� ���9UPV 3�B��3�B�
& 3�B���3�B� ���9UPV

$ 3�B���3�B� ���9UPV ���° 3�B��3�B� 5HDG\

% 3�B���3�B� ���9UPV 3�B��3�B�
& 3�B���3�B� ���9UPV

$ 3�B���3�B� ���9UPV ��° 3�B��3�B� 5HDG\��$��%
,167

% 3�B���3�B� ���9UPV 3�B��3�B�
& 3�B���3�B� ���9UPV

$ 3�B���3�B� ���9UPV ��° 3�B��3�B� 5HDG\

% 3�B���3�B� ���9UPV 3�B��3�B�
& 3�B���3�B� ���9UPV

$ 3�B���3�B� ���9UPV �����° 3�B��3�B� 5HDG\��$��%
,167

% 3�B���3�B� ���9UPV 3�B��3�B�
& 3�B���3�B� ���9UPV

$ 3�B���3�B� ���9UPV ����° 3�B��3�B� 5HDG\

% 3�B���3�B� ���9UPV 3�B��3�B�
& 3�B���3�B� ���9UPV

��� 3UHVV�DQG�KROG�WKH�7DUJHW�5HVHW�EXWWRQ�

��� 5HSHDW�VWHSV��D�DQG��D�ZLWK�WKH�IDXOWHG
SKDVHV�EHLQJ�%	&�DQG�&	$�

��7(67�����&RQWDFW�&RQYHUWHU�7HVW

7KH�')3���� KDV� �� &RQWDFW� &RQYHUWHUV�� � &RQWDFW
&RQYHUWHU� ��� �&&��� LV� XVHG� WR� PRQLWRU� WKH� ��E
FRQWDFW�� �7KH� RWKHU� ��&RQWDFW�&RQYHUWHUV� FDQ� EH
SURJUDPPHG�WR�FRQWURO�GLIIHUHQW� IXQFWLRQV�RI� WKH
UHOD\�
7KLV� WHVW� ZLOO� VKRZ� WKDW� WKH� &RQWDFW� &RQYHUWHU
KDUGZDUH�� DV�ZHOO� DV�� WKH�7ULS�DQG�&ORVH�2XWSXWV
DUH�ZRUNLQJ�FRUUHFWO\�

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

,QSXW
&RQILJXUDWLRQ

',�� 'LUHFW�7ULS

,QSXW
&RQILJXUDWLRQ

',�� 'LUHFW�7ULS

,QSXW
&RQILJXUDWLRQ

',�� 'LUHFW�&ORVH

,QSXW
&RQILJXUDWLRQ

',�� 'LUHFW�&ORVH

,QSXW
&RQILJXUDWLRQ

',�� 'LUHFW�&ORVH
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��� (QWHU�WKH�DERYH�VHWWLQJV�

��� 6HWXS�UHOD\�DV�VKRZQ�LQ�)LJXUH�����

��� $SSO\� YROWDJH� ���� WR� ���� 9'&� RU� ��� WR� ���
9$&�� WR� &&�� �3�B�� DQG� 3�B���� � 9HULI\� WKDW
7ULS����3�B��DQG�3�B��DQG�7ULS����3�B��DQG
3�B���KDYH�FORVHG���5HSHDW�WHVW��IRU�&&���3�B�
DQG�3�B���

��� $SSO\�YROWDJH�����WR�����9'&�RU����WR����
9$&��WR�&&���3�B��DQG�3�B�����9HULI\�WKDW
&ORVH��3�B��DQG�3�B���KDV�FORVHG���5HSHDW�WHVW
IRU�&&���3�B��DQG�3�B���DQG�&&���3�B��DQG
3�B����

1RWH� 7KH�')3����ZLOO�RQO\� LVVXH�D�'LUHFW�&ORVH
RU�D�'LUHFW�7ULS�LI�WKH�UHOD\�VHQVHV��WKURXJK�'LJLWDO
,QSXW� ��� WKH� RSSRVLWH� VWDWH� RI� WKH� EUHDNHU� �L�H�� LW
ZLOO�RQO\�LVVXH�D�'LUHFW�&ORVH�LI�WKH�')3����VHQVHV
WKH�EUHDNHU�LV�RSHQ��

� 7(67�����3URJUDPPDEOH�2XWSXW�7HVWV

� 7KH�')3����KDV���3URJUDPPDEOH�2XWSXWV���7KHVH
3URJUDPPDEOH� 2XWSXWV�PDNH� XVH� RI� �� $1'� JDWHV
DQG���127�JDWHV���7KH�LQSXWV�WR�WKHVH�JDWHV�FDQ�EH
DQ\� RI� WKH� ')3���� FRQWURO� IXQFWLRQV� �6HH
&DOFXODWLRQ� RI� 6HWWLQJV��� � 7KH� RXWSXWV� RI� WKHVH
JDWHV�FDQ�EH�25HG�ZLWK�HDFK�RWKHU�RU�ZLWK�DQ\�RI
WKH�')3���� SURWHFWLRQ� RU� FRQWURO� IXQFWLRQV�� � 7KH
ILQDO� HTXDWLRQ� IRU� HDFK� RI� WKH� 3URJUDPPDEOH
2XWSXWV� LV�HTXLYDOHQW� WR�D���� LQSXW�2U�JDWH�� �7KLV
WHVW� ZLOO� VKRZ� WKDW� WKH� 3URJUDPPDEOH� 2XWSXWV
ZRUNLQJ�FRUUHFWO\�

��� (QWHU�WKH�IROORZLQJ�VHWWLQJV�

��� 6HWXS�UHOD\�DV�VKRZQ�LQ�)LJXUH�����

��� $SSO\����9UPV�DW����+]�WR�3KDVH�$��9HULI\�WKDW
287��KDV�RSHUDWHG���,QFUHDVH�WKH�
IUHTXHQF\� WR� ��� +]�� � 9HULI\� WKDW� 287�� KDV
GURSSHG�RXW�

��� :LWK�WKH�IUHTXHQF\�DW����+]�YHULI\�WKDW�287�
KDV� RSHUDWHG�� � 'HFUHDVH� WKH� IUHTXHQF\� WR� ��
+]�
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7HVW���3URJUDPPDEOH�2XWSXW�7HVW�6HWWLQJV

&DWHJRU\ 6HWWLQJ�1DPH 6HWWLQJ

2XWSXWV 127� ��2�
2XWSXWV 127� ��8�
2XWSXWV $1'� ��3/B7�

��8�B7
2XWSXWV $1'� ��3/B7�

��2�B7
2XWSXWV 287� 127�
2XWSXWV 287� 127�
2XWSXWV 287� $1'�
2XWSXWV 287� $1'�
2XWSXWV 3LFNXS�7LPHU�287� ���
2XWSXWV 'URSRXW�7LPHU�287� ���
,2& 3KDVH�,2&�/RZ (QDEOH
,2& 3LFNXS�3KDVH�,2&�/RZ ����
,2& 'HOD\�3KDVH�,2&�/RZ ����
8�2�)UHT 'LVDEOH�8QGHU�)UHT�8QLW�� (QDEOH
8�2�)UHT 'LVDEOH�2YHU�)UHT�8QLW�� 'LVDEOH
8�2�)UHT 'LVDEOH�8QGHU�)UHT�8QLW�� 'LVDEOH
8�2�)UHT 'LVDEOH�2YHU�)UHT��8QLW�� (QDEOH
8�2�)UHT 3LFNXS�8QGHU�)UHT�8QLW�� �����
8�2�)UHT 3LFNXS�2YHU�)UHT�8QLW��� �����
8�2�)UHT 9ROWDJH�6XSU�7KG ���
754
&17/

7RUTXH�&RQWURO�6LJQDO 'LVDEOH

��� 9HULI\�WKDW�287��KDV�GURSSHG�RXW�

��� :LWK�WKH�IUHTXHQF\�DW����+]��DSSO\���$UPV� WR
3KDVH� $�� � 9HULI\� WKDW� 287�� KDV� RSHUDWHG�
,QFUHDVH� WKH� IUHTXHQF\� WR� ���+]�� � 9HULI\� WKDW
287��KDV�GURSSHG�RXW�

��� :LWK�WKH�IUHTXHQF\�DW���+]��DSSO\���$UPV�WR
3KDVH�$���9HULI\�WKDW�287��RSHUDWHV�DIWHU��
VHFRQGV�

��� 'HFUHDVH�WKH�IUHTXHQF\�WR����+]���9HULI\�WKDW
287��GURSV�RXW�DIWHU���VHFRQGV�

��7(67������5HFORVHU��2SWLRQDO�

7KH�')3����KDV�WKH�RSWLRQ�RI�LQFOXGLQJ�D���VKRW
UHFORVHU���7R�GHWHUPLQH�LI�\RX�KDYH�WKLV�RSWLRQ�VHH
WKH�WDEOH�EHORZ�

0RGHO�1XPEHU 2SWLRQ

')3�;;;;;�;;;$ :LWKRXW�5HFORVHU

')3�;;;;;�;;;$ :LWK�5HFORVHU

7KLV�WHVW��ZLOO�GHPRQVWUDWH�WKH�IXQFWLRQDOLW\�RI�WKH
')3����5HFORVHU���7KHUH�DUH�PDQ\�IHDWXUHV�IRU�WKH
UHFORVHU� DQG� WKLV� WHVW�GRHV�QRW� FODLP� WR� WHVW� DOO� RI
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WKHP�� � 7R� REWDLQ� D� EHWWHU� XQGHUVWDQGLQJ� RI� WKH
UHFORVHU� SOHDVH� VHH� WKH� 5HFORVHU� 6HFWLRQ� LQ� WKH
352'8&7�'(6&5,37,21�6(&7,21�

7HVW����5HFORVHU�7HVW�,QSXWV�DQG�5HVXOWV

&DWHJRU\ 6HWWLQJ�1DPH 6HWWLQJ

,2& 'LVDEOH�3KDVH�,167�/RZ 1R
,2& 3LFNXS�3KDVH�,167�/RZ ����
,2& 'HOD\�3KDVH�,167�/RZ ����
72& 'LVDEOH�3KDVH�72& 1R
72& 3KDVH�72&�&XUYH ���,QYHUVH�
72& 3LFNXS�3KDVH�72& ����
72& 7LPH�'LDO�3KDVH�72& �����
754�&17/ 7RUTXH�&RQWURO�6LJQDO ���'LVDEOH�
',*�,QSXW 'LJLWDO�,QSXW�� 'LVDEOH
',*�,QSXW 'LJLWDO�,QSXW�� 'LVDEOH
',*�,QSXW 'LJLWDO�,QSXW�� 'LVDEOH
',*�,QSXW 'LJLWDO�,QSXW�� 'LVDEOH
',*�,QSXW 'LJLWDO�,QSXW�� 'LVDEOH
5HFORVHU 'LVDEOH�5HFORVHU 1R
5HFORVHU ��E�5HFORVH�,QLWLDWH 1R
5HFORVHU 1XPEHU�RI�5HFORVXUHV �
5HFORVHU 1XPEHU�RI�5HSHWLWLYH

7ULSV
��

5HFORVHU 5HVHW�7LPH ��
5HFORVHU 'LVDEOH�+ROG <HV
5HFORVHU 5HFORVH���'HOD\ ����V
5HFORVHU 5HFORVH���'HOD\ ��V
5HFORVHU 5HFORVH���'HOD\ ���V
5HFORVHU 5HFORVH���'HOD\ ���V
5HFORVHU 7ULS�0DVN�DIWHU�5HFORVH�� 75,3���37
5HFORVHU 7ULS�0DVN�DIWHU�5HFORVH�� 75,3���3/
5HFORVHU 7ULS�0DVN�DIWHU�5HFORVH�� 75,3���37
5HFORVHU 7ULS�0DVN�DIWHU�5HFORVH�� $//
5HFORVHU 5HFORVH���,QLWLDWH�0DVN ��3/
5HFORVHU 5HFORVH���,QLWLDWH�0DVN ��37
5HFORVHU 5HFORVH���,QLWLDWH�0DVN ��3/
5HFORVHU 5HFORVH���,QLWLDWH�0DVN 1RQH

��� (QWHU�WKH�DERYH�VHWWLQJV�

��� 6HWXS�%UHDNHU�6LPXODWRU�DV�VKRZQ�LQ�)LJXUH
����

��� $SSO\���$UPV�WR�3KDVH�$�DQG�GHWHUPLQH�WKDW
WKH�UHOD\�SHUIRUPV�WKH�IROORZLQJ�VWHSV�

• ,167�7ULS

• ���6HFRQG�GHOD\�RQ�5HFORVH

• �VW�5HFORVH

• 72&�7ULS

• ��VHFRQG�GHOD\�RQ�5HFORVH
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• �QG�5HFORVH

• ,167�7ULS

• ���VHFRQG�GHOD\�RQ�5HFORVH

• �UG�5HFORVH

• 72&�7ULS

• /2&.287

(1'�2)�7(67�
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Preci sion
Timer &
Continuni ty
Tester

P1_1 

P1_2 

P1_3 

P1_4 

Va

Vb

Vc

 P3_1

P3_3

P3_5

P3_2
P3_4
P3_6

3 Phase
Voltage Source

Surge and Case GND

Rated Power
      Supply

 P2_15 

P2_16 

Unit Under Test

P3_8

P3_10

P3_12

P3_14

Single Phase
Current Source

It
Y

Phase
Under
Test

Terminal
Block 

Number

Input  Y

A P3_7

B P3_9

C P3_11

N P3_13

Y w ill be connect ed
to Ia, Ib, Ic, or In.
See table below.

)LJXUH�����6WDQGDUG�)XQFWLRQDO�7HVW�&RQQHFWLRQV

6LQJOH�3KDVH
&XUUHQW�6RXUFH

7KUHH�3KDVH
9ROWDJH�6RXUFH

3UHFLVLRQ
7LPHU�DQG
&RQWLQXLW\
7HVWHU

5DWHG�3RZHU
6XSSO\

8QLW�8QGHU�7HVW

<�ZLOO�EH�FRQQHFWHG�WR
,D��,E��,F��RU�,Q���6HH
7DEOH�EHORZ�

7HUPLQDO
%ORFN
1XPEHU

3KDVH
8QGHU
7HVW
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Preci sion
Timer &
Continuni ty
Tester

P1_1 

P1_2 

P1_3 

P1_4 

Va

Vb

Vc

 P3_1

P3_3

P3_5

P3_2
P3_4
P3_6

3 Phase
Voltage Source

Surge and Case GND

Rated Power
      Supply

 P2_15 

P2_16 

Unit Under Test
Ia P3_7

P3_8
P3_9
P3_10 

Current Source

)LJXUH�����3KDVH�'LVWDQFH�7HVW��:\H�:\H�

&XUUHQW�6RXUFH

7KUHH�3KDVH
9ROWDJH�6RXUFH

3UHFLVLRQ
7LPHU�DQG
&RQWLQXLW\
7HVWHU

5DWHG�3RZHU
6XSSO\

8QLW�8QGHU�7HVW
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Preci sion
Timer &
Continuity
Tester

P1_1 

P1_2 

P1_3 

P1_4 

Va

Vb

Vc

 
P3_1

P3_3

P3_5

P3_2

P3_4

P3_6

3 Phase
Voltage Source

Surge and Case GND

Rated Power
      Supply

 P2_15 

P2_16 

Unit Under Test
Ia P3_7

P3_8
P3_9
P3_10 

Current Source

)LJXUH�����3KDVH�'LVWDQFH�7HVW��2SHQ�GHOWD�

&XUUHQW�6RXUFH

7KUHH�3KDVH
9ROWDJH�6RXUFH

8QLW�8QGHU�7HVW

5DWHG�3RZHU
6XSSO\

3UHFLVLRQ
7LPHU�DQG
&RQWLQXLW\
7HVWHU
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Surge and Case GND

Rated Power
      Supply

 P2_15 

P2_16 

Unit Under Test

Ia

Set

Reset

2 3

 4  1

24 VDC

P3_7

P3_8

Current
Source

8

10

 9

* Potter and Brumfield Relay
   Model# R30D-E1X2-24V

P1_1

P1_2
P1_5

P1_6

*

125 VDC

6 7
P2_11

P2_12

)LJXUH�����5HFORVHU�7HVW

3RWWHU�DQG�%UXPILHOG�5HOD\
0RGHO���5��'�(�;����9

&XUUHQW
6RXUFH

5DWHG�3RZHU
6XSSO\

8QLW�8QGHU�7HVW
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 125VDC 

 125 VDC 

125 VDC 

125 VDC 

 125 VDC 

Continunity
Tester

P1_1 

P1_2 

P1_3 

P1_4 

 

Surge and Case GND

Rated Power
      Supply

 P2_15 

P2_16 

Unit Under Test

  P1_5 

 P1_6 

Continunity
Tester

P2_1

P2_2

P2_3

P2_4

P2_5

P2_6

P2_7

P2_8

P2_9

P2_10

)LJXUH�����&RQWDFW�&RQYHUWHU��'LJLWDO�,QSXW��7HVW

8QLW�8QGHU�7HVW

5DWHG�3RZHU
6XSSO\

&RQWLQXLW\
7HVWHU

&RQWLQXLW\
7HVWHU
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Surge and Case GND

Rated Power
      Supply

 P2_15

P2_16

Unit Under Test

  P1_9 

 P1_10 

Continuni ty
Tester

  P1_11 

 P1_12 

Continuni ty
Tester

  P1_13 

 P1_14 

Continuni ty
Tester

  P1_7 

 P1_8 

Continuni ty
Tester

 Ia

Va

P3_7

P3_8

P3_1

P3_2

)LJXUH�����3URJUDPPDEOH�2XWSXW�7HVW

8QLW�8QGHU�7HVW

5DWHG�3RZHU
6XSSO\

&RQWLQXLW\
7HVWHU

&RQWLQXLW\
7HVWHU

&RQWLQXLW\
7HVWHU

&RQWLQXLW\
7HVWHU
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&KDSWHU�����3(5,2',&�7(67,1*

��*(1(5$/

7KH�SURFHGXUH� GHVFULEHG� LQ� WKLV� VHFWLRQ�ZLOO� JLYH
WKH� XVHU� DQ� RXWOLQH� IRU� WHVWLQJ� DQ� LQ�VHUYLFH
')3����� � 7KH� WHVW� FLUFXLWV� DQG� SURFHGXUHV� DUH
VLPLODU� WR� WKRVH� XVHG� DQG� LOOXVWUDWHG� LQ� WKH
$&&(37$1&(�7(67�VHFWLRQ�RI�WKLV�PDQXDO�

7KH� XVHU� VKRXOG� GHWHUPLQH� WKH� H[WHQW� DQG
IUHTXHQF\� RI� SHULRGLF� WHVWLQJ� WR� EH� SHUIRUPHG�
7KH� WHVWV� VKRZQ� DUH� JXLGHV� IRU� SHUIRUPLQJ
SHULRGLF�WHVWV��LW�LV�QRW�VWULFWO\�UHTXLUHG�WKDW�WKH\�EH
GRQH� DW� HYHU\� SHULRGLF� WHVW� RI� WKH� XQLW��� � 7KH
GHVLUHG� WHVW� SURFHGXUHV� FDQ� EH� LQFRUSRUDWHG� LQWR
WKH�XVHU·V�VWDQGDUG�WHVW�SURFHGXUHV�

��*(1(5$/�7(676

7(67�� 3KDVH�*1'�,2&�7HVW

7(67�� 3KDVH�*1'�72&�7HVW

7(67�� 1HJDWLYH�6HTXHQFH�2YHUFXUUHQW�7HVW

7(67�� 8QGHU�2YHU�)UHTXHQF\�7HVW

7(67�� 8QGHU�2YHU�9ROWDJH�7HVW

7(67�� 3KDVH�'LVWDQFH�8QLW�7HVW

7KHVH� DUH� WKH� VDPH� WHVWV� DV� SHUIRUPHG� LQ� WKH
$&&(37$1&(�7(67�VHFWLRQ���7KHVH�WHVWV�ZLOO�EH
SHUIRUPHG� ZLWK� WKH� XVHU�VSHFLILF� VHWWLQJV� DOUHDG\
LQ� WKH� UHOD\�� � 6XFFHVVIXO� FRPSOHWLRQ�RI� WKHVH� WHVWV
ZLOO�LQVXUH�D�IXOO\�IXQFWLRQLQJ�DQG�FDOLEUDWHG�UHOD\�

��7(67�(48,30(17

��� 7KUHH�SKDVH�VRXUFH�RI�YROWDJH�DQG�D�VLQJOH�
SKDVH�VRXUFH�RI�FXUUHQW�

��� '&�RU�$&�FRQWURO�YROWDJH�VRXUFH�

��� $�FRQWLQXLW\�WHVWHU�RU�2KP�PHWHU�

��� $�SUHFLVLRQ�WLPHU�IRU�WHVWLQJ�WLPHG�HYHQWV�

7KH� VSHFLILF� UHTXLUHPHQWV� RI� WKH� HTXLSPHQW� DUH
JLYHQ� LQ� WKH� WH[W� RI� WKLV� VHFWLRQ�� DQG� LQ� WKH
DVVRFLDWHG�FLUFXLW�GLDJUDPV�

��'5$:,1*6�$1'�5()(5(1&(6

7KH� IROORZLQJ� GUDZLQJV� VKRXOG� EH� XVHG� IRU
UHIHUHQFH�GXULQJ�WHVWLQJ���7KH\�DUH�ORFDWHG�LQ�WKH
352'8&7� '(6&5,37,21� DQG� WKH
&$/&8/$7,21�2)�6(77,1*6�VHFWLRQV�

'UDZLQJV�

��� 7KH�(OHPHQWDU\�'LDJUDP��)LJXUH����
�352'8&7�'(6&5,37,21��

5HIHUHQFHV�

��� 'HIDXOW�5HOD\�6HWWLQJV��)LJXUH����
�&$/&8/$7,21�2)�6(77,1*6��

��(48,30(17�*5281',1*

$OO� HTXLSPHQW� XVHG� LQ� WHVWLQJ� WKH� ')3� UHOD\
VKRXOG� EH� FRQQHFWHG� WR� D� FRPPRQ� JURXQGLQJ
SRLQW�� WR� SURYLGH� QRLVH� LPPXQLW\�� � 7KLV� LQFOXGHV
WKH�YROWDJH�DQG�FXUUHQW�VRXUFHV��DV�ZHOO�DV��WKH�')3
UHOD\���7KH�FRPPRQ�IRU�VXUJH�SURWHFWLRQ�LV�FOHDUO\
PDUNHG�RQ�WKH�UHDU�RI�WKH�FDVH�

��6(77,1*�&+$1*(6

6HWWLQJ� FKDQJHV� UHTXLUHG� IRU� D�SDUWLFXODU� WHVW�ZLOO
EH� OLVWHG� EHIRUH� WKH� WHVW�� � 6HWWLQJ� FKDQJHV� FDQ� EH
DFFRPSOLVKHG�LQ�RQH�RI�WKUHH�SRVVLEOH�ZD\V�

��� 7KURXJK�$6&,,�FRPPXQLFDWLRQV

��� 7KURXJK�WKH�*(�3URWRFRO
FRPPXQLFDWLRQV�

��� 7KURXJK�WKH�0DQ�0DFKLQH�,QWHUIDFH
�00,��

7R� GHWHUPLQH� ZKLFK� FRPPXQLFDWLRQ� RSWLRQV� DUH
DYDLODEOH�WR�\RX��VHH�7DEOH�����

7DEOH�����')3����&RPPXQLFDWLRQ�2SWLRQV

0RGHO�1XPEHU 2SWLRQ

')3�;;�;;;;;;$ $6&,,�3URWRFRO
')3�;;�;;;;;;$ *(�3URWRFRO
')3�;;�0;;;;;$ 0DQ�0DFKLQH�,QWHUIDFH

1RWH��;� �'RQ·W�&DUH

��&RPPXQLFDWLRQ�5HTXLUHPHQWV

,I�\RXU�')3�UHOD\�KDV�$6&,,�&RPPXQLFDWLRQV��\RX
ZLOO� EH� DEOH� WR� FRPPXQLFDWH� ZLWK� WKH� UHOD\
WKURXJK� WKH� XVH� RI� DQ\� 3HUVRQDO� &RPSXWHU� DQG
DQ\�WHUPLQDO�HPXODWLRQ�VRIWZDUH��H�J��352&200
RU�:LQGRZV�7HUPLQDO�(PXODWRU��

,I� \RXU� ')3� UHOD\� KDV� *(� 3URWRFRO
FRPPXQLFDWLRQV��\RX�ZLOO�EH�DEOH�WR�FRPPXQLFDWH
ZLWK� WKH� UHOD\� WKURXJK� WKH� XVH� RI� DQ\� 3HUVRQDO
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&RPSXWHU� DQG� WKH� 0OLQN� VRIWZDUH� SURJUDP
SURYLGHG�ZLWK�WKH�UHOD\�

7KH�SLQRXWV�RI� WKH�')3����FRPPXQLFDWLRQ�SRUWV
DUH�PDUNHG�RQ� WKH� UHDU�RI� WKH�XQLW�� �7R�EXLOG�RU
RUGHU�D�FDEOH� WR�FRPPXQLFDWH�EHWZHHQ�\RXU�UHOD\
DQG�D�FRPSXWHU�� VHH� WKH�,17(5)$&(�6(&7,21�
7KH� 3HULRGLF� 7HVW� FDQ� � EH� SHUIRUPHG� ZLWK� DQ
$6&,,�RU�0/,1.�UHOD\�FRQQHFWHG�WR�D�3&�RU�ZLWK�D
UHOD\� FRQWDLQLQJ� DQ�00,�� � � %HFDXVH� RI� WKH� ODUJH
QXPEHU�RI�VHWWLQJ�FKDQJHV�LW�LV�UHFRPPHQGHG�WKDW
D�3&�EH�XVHG�WR�SHUIRUP�WKH�3HULRGLF�7HVW�

��5HOD\�6HW�XS

1RWH�� $OO� WHVWLQJ� ZLOO� EH� GRQH� ZLWK� WKH� UHOD\
FRQQHFWHG�DV�VKRZQ�LQ�)LJXUH�����

%HIRUH� VWDUWLQJ� D� SDUWLFXODU� WHVW� GLVDEOH� DOO� RWKHU
IXQFWLRQV� IURP� RSHUDWLQJ�� � $IWHU� FRPSOHWLQJ� D
SDUWLFXODU� WHVW� GLVDEOH� WKDW� IXQFWLRQ� IURP
RSHUDWLQJ�

:KHQ�SHUIRUPLQJ� WKH�3HULRGLF� WHVW� \RX�PD\� ILQG
WKDW� \RXU�')3� LV� FRQQHFWHG� WR� \RXU� V\VWHP�� �7KLV
LQFOXGHV� KDYLQJ� WKH� 75,3�� DQG� 75,3�� FRQWDFWV
ZLUHG� WR� WKH� EUHDNHU� WULS� FRLOV�� � 7R� DYRLG
DFFLGHQWDO� WULSSLQJ� \RX� FDQ� GLVDEOH� WKH� WULS
FRQWDFWV�E\�PDNLQJ�WKH�75,3�PDVN�HTXDO�WR�����7R
YHULI\� VXFFHVVIXO� FRPSOHWLRQ� RI� WKH� WHVW� \RX� FDQ
SURJUDP�WKH�SURJUDPPDEOH�RXWSXWV�WR�RSHUDWH�IRU
WKH� SDUWLFXODU� IXQFWLRQ� EHLQJ� WHVWHG�� � ,Q� RWKHU
ZRUGV��EHIRUH�HDFK�WHVW�SURJUDP�VHW�287���287��
287���RU�287��WR�RSHUDWH�IRU�WKH�IXQFWLRQ�EHLQJ
WHVWHG�

���3527(&7,21�)81&7,21�7(676

��7(67�����3KDVH�*1'�,2&

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

,QVWDQWDQHRXV 'LVDEOH�3KDVH�,167�+LJK 1R
,QVWDQWDQHRXV 3LFNXS�3KDVH�,167�+LJK��,V� BBBBBBB�$UPV
,QVWDQWDQHRXV 'HOD\�3KDVH�,167�+LJK��7V� BBBBBBB�6
,QVWDQWDQHRXV 'LVDEOH�*URXQG�,167�+LJK 1R
,QVWDQWDQHRXV 3LFNXS�*URXQG�,167�+LJK BBBBBBB�$UPV
,QVWDQWDQHRXV 'HOD\�*URXQG�,167�+LJK BBBBBBB�6
7RUTXH�&RQWURO 7RUTXH�&RQWURO�6LJQDO ���'LVDEOHG�
2XWSXWV 287�  ���3+�����1+
2XWSXWV 738� �
2XWSXWV 7'2� �

��� (QWHU�WKH�DERYH�VHWWLQJV�

��� $SSO\� FXUUHQW� DFFRUGLQJ� WR� WKH� WDEOH� EHORZ
DQG�FKHFN�IRU�WKH�UHTXLUHG�UHVXOWV�

��� 3UHVV� DQG� KROG� WKH� WDUJHW� UHVHW� EXWWRQ
EHWZHHQ�WHVWV�

7HVW���3KDVH�*URXQG�,2&�7HVW�,QSXWV�DQG�5HVXOWV

&XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� ����RI�,V 3�B��3�B� �������������� 5HDG\
3�B���3�B� �����RI�,V 3�B��3�B� 7V������W��7V������V 5($'\��,167��$

% 3�B���3�B�� ����RI�,V 3�B��3�B� �������������� 5HDG\
3�B���3�B�� �����RI�,V 3�B��3�B� 7V������W��7V������V 5($'\��,167��%

& 3�B����3�B�� ����RI�,V 3�B��3�B� �������������� 5HDG\
3�B����3�B�� �����RI�,V 3�B��3�B� 7V������W��7V������V 5($'\��,167��&

1 3�B����3�B�� ����RI�,V 3�B��3�B� �������������� 5HDG\
3�B����3�B�� �����RI�,V 3�B��3�B� 7V������W��7V������V 5($'\��,167��1
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��7(67�����3KDVH�*1'�72&

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

7LPH�2YHU�&XUUHQW 'LVDEOH�3KDVH�72& 1R
7LPH�2YHU�&XUUHQW &XUYH�3KDVH�72& ���,QYHUVH�
7LPH�2YHU�&XUUHQW 3LFNXS�3KDVH�72&��,S� BBBBBBB�$UPV
7LPH�2YHU�&XUUHQW 7LPH�'LDO�3KDVH�72& BBBBBBB�7LPH�'LDO
7LPH�2YHU�&XUUHQW 'LVDEOH�*URXQG�72& 1R
7LPH�2YHU�&XUUHQW &XUYH�*URXQG�72& ���,QYHUVH�
7LPH�2YHU�&XUUHQW 3LFNXS�*URXQG�72& BBBBBBB�$UPV
7LPH�2YHU�&XUUHQW 7LPH�'LDO�*URXQG�72& BBBBBBB�7LPH�'LDO
7RUTXH�&RQWURO 7RUTXH�&RQWURO�6LJQDO ���'LVDEOHG�
2XWSXWV 287�  ���37�����17
2XWSXWV 732� �
2XWSXWV 7'2� �

��� (QWHU� WKH� DERYH� VHWWLQJV�� � 7ULS� WLPHV� �7F�
IRU�HDFK�RI�WKHVH�WHVWV�FDQ�EH�REWDLQHG�IURP
WKH� FXUYHV� DQG� HTXDWLRQV� FRQWDLQHG� LQ� WKH
352'8&7�'(6&5,37,21��VHFWLRQ�

��� $SSO\�&XUUHQW� DFFRUGLQJ� WR� WKH� WDEOH� EHORZ
DQG�FKHFN�IRU�WKH�UHTXLUHG�UHVXOWV�

7HVW���3KDVH�*URXQG�,QYHUVH�72&�7HVW�,QSXWV�DQG�5HVXOWV

&XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��$
% 3�B���3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��%
& 3�B����3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��&
1 3�B����3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��1

��� (QWHU�WKH�IROORZLQJ�VHWWLQJV�

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

7LPH�2YHU�&XUUHQW��72&� &XUYH�3KDVH�72& ���9HU\�,QYHUVH�
7LPH�2YHU�&XUUHQW��72&� &XUYH�*URXQG�72& ���9HU\�,QYHUVH�

��� $SSO\�&XUUHQW�DFFRUGLQJ�WR�WKH�WDEOH�EHORZ
DQG�FKHFN�IRU�WKH�UHTXLUHG�UHVXOWV�

7HVW���3KDVH�*URXQG�9HU\�,QYHUVH�72&�7HVW�,QSXWV�DQG�5HVXOWV

&XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��$
% 3�B���3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��%
& 3�B����3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��&
1 3�B����3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��1

��� (QWHU�WKH�IROORZLQJ�VHWWLQJV�

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

72& &XUYH�3KDVH�72& ���([WUHPHO\�,QYHUVH�
72& &XUYH�*URXQG

72&
���([WUHPHO\�,QYHUVH�
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��� $SSO\�&XUUHQW�DFFRUGLQJ�WR�WKH�WDEOH�EHORZ
DQG�FKHFN�IRU�WKH�UHTXLUHG�UHVXOWV�

7HVW���3KDVH�*URXQG�([WUHPHO\�,QYHUVH�72&�7HVW�,QSXWV�DQG�5HVXOWV

,QSXW�&XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��$
% 3�B���3�B�� �;�3L 3�B��3�B� 7F�����W��7F����� 5HDG\��%
& 3�B����3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��&
1 3�B����3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��1

��7(67�����1HJDWLYH�6HTXHQFH�2YHUFXUUHQW

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

1HJ��6HT��2YHUFXUUHQW 'LVDEOH�1HJDWLYH�6HTXHQFH�72& 1R
1HJ��6HT��2YHUFXUUHQW &XUYH�1HJDWLYH�6HTXHQFH�72& ���,QYHUVH�
1HJ��6HT��2YHUFXUUHQW 3LFNXS�1HJDWLYH�6HTXHQFH�72&��,S� BBBBBBB�$UPV
1HJ��6HT��2YHUFXUUHQW 7LPH�'LDO�1HJDWLYH�6HTXHQFH�72& BBBBBBB�7LPH�'LDO
7RUTXH�&RQWURO 7RUTXH�&RQWURO�6LJQDO ���'LVDEOHG�
2XWSXWV 287�  ���37
2XWSXWV 732�  �
2XWSXWV 7'2�  �

��� (QWHU�WKH�DERYH�VHWWLQJV�

��� $SSO\�&XUUHQW� DFFRUGLQJ� WR� WKH� WDEOH� EHORZ
DQG�FKHFN�IRU�WKH�UHTXLUHG�UHVXOWV�

7HVW���1HJDWLYH�6HTXHQFH�,QYHUVH�72&�7HVW�,QSXWV�DQG�5HVXOWV

,QSXW�&XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��1HJ��6HT�
% 3�B���3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��1HJ��6HT�
& 3�B����3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��1HJ��6HT�

��� (QWHU�WKH�IROORZLQJ�VHWWLQJV�

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

72& &XUYH�1HJ�6HT�72& ���9HU\�,QYHUVH�

��� $SSO\� &XUUHQW� DFFRUGLQJ� WR� WKH� WDEOH� EHORZ
DQG�FKHFN�IRU�WKH�UHTXLUHG�UHVXOWV�

7HVW���1HJDWLYH�6HTXHQFH�9HU\�,QYHUVH�72&�7HVW�,QSXWV�DQG�5HVXOWV

,QSXW�&XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��1HJ��6HT�
% 3�B���3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��1HJ��6HT�
& 3�B����3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��1HJ��6HT�

��� (QWHU�WKH�IROORZLQJ�VHWWLQJV�

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

72& &XUYH�1HJ�6HT�72& ���([WUHPHO\�,QYHUVH�
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��� $SSO\�&XUUHQW�DFFRUGLQJ�WR�WKH�WDEOH�EHORZ
DQG�FKHFN�IRU�WKH�UHTXLUHG�UHVXOWV�

7HVW���1HJDWLYH�6HTXHQFH�([WUHPHO\�,QYHUVH�72&�7HVW�,QSXWV�DQG�5HVXOWV

,QSXW�&XUUHQW 7ULS /('V

3KDVH 5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

$ 3�B���3�B� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��1HJ��6HT�
% 3�B���3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��1HJ��6HT�
& 3�B����3�B�� �;�,S 3�B��3�B� 7F�����W��7F����� 5HDG\��1HJ��6HT�

��7(67�����8QGHU�2YHU�)UHTXHQF\

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

8�2�)UHTXHQF\ 'LVDEOH�8QGHU�)UHTXHQF\�8QLW�� 1R
8�2�)UHTXHQF\ 'LVDEOH�2YHU�)UHTXHQF\�8QLW�� <HV
8�2�)UHTXHQF\ 'LVDEOH�8QGHU�)UHTXHQF\�8QLW�� <HV
8�2�)UHTXHQF\ 'LVDEOH�2YHU�)UHTXHQF\�8QLW�� 1R
8�2�)UHTXHQF\ 3LFNXS�8QGHU�)UHTXHQF\�8QLW�� BBBBBBB�+]
8�2�)UHTXHQF\ 3LFNXS�2YHU�)UHTXHQF\�8QLW�� �����+]
8�2�)UHTXHQF\ 'HOD\�)UHTXHQF\�8QLW����7G� BBBBBBB�F\FOHV
8�2�)UHTXHQF\ 3LFNXS�8QGHU�)UHTXHQF\�8QLW�� �����+]
8�2�)UHTXHQF\ 3LFNXS�2YHU�)UHTXHQF\�8QLW�� BBBBBBB�+]
8�2�)UHTXHQF\ 'HOD\�)UHTXHQF\�8QLW�� BBBBBBB�F\FOHV
8�2�)UHTXHQF\ 9ROWDJH�6XSHUYLVLRQ�7KUHVKROG BBBBBBB��
7RUTXH�&RQWURO 7RUTXH�&RQWURO�6LJQDO ���'LVDEOHG�
2XWSXWV 287�  ���87������27�
2XWSXWV 732�  ��
2XWSXWV 7'2�  ��

��� (QWHU�WKH�DERYH�VHWWLQJV�

��� $SSO\�9ROWDJH�DFFRUGLQJ�WR�WKH�WDEOH�EHORZ
DQG�FKHFN�IRU�WKH�UHTXLUHG�UHVXOWV�

7HVW���8QGHU�2YHU�)UHTXHQF\�7HVW�,QSXWV�DQG�5HVXOWV

&XUUHQW 7ULS /('V

5HOD\�6WXG� $PSOLWXGH )UHTXHQF\ &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

3�B���3�B� ���9UPV 8)�6HW������+] 3�B��3�B� 7G������W��7G������V 5HDG\��)UHT�
3�B���3�B� ���9UPV 8)�6HW������+] 3�B��3�B� ������������������� 5HDG\��)UHT�
3�B���3�B� ���9UPV 2)�6HW������+] 3�B��3�B� ������������������� 5HDG\��)UHT�
3�B���3�B� ���9UPV 2)�6HW������+] 3�B��3�B� 7G������W��7G������V 5HDG\��)UHT�

��7(67�����8QGHU�2YHU�9ROWDJH

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

7RUTXH�&RQWURO 7RUTXH�&RQWURO�6LJQDO ���'LVDEOHG�
7RUTXH�&RQWURO ���2YHU�9ROWDJH�3LFNXS BBBBBBB�9UPV
7RUTXH�&RQWURO ���8QGHU�9ROWDJH�3LFNXS BBBBBBB�9UPV
7RUTXH�&RQWURO ���2YHU�9ROWDJH�7LPH�'HOD\ BBBBBBB�6
7RUTXH�&RQWURO ���8QGHU�9ROWDJH�7LPH�'HOD\ BBBBBBB�6
2XWSXWV 287�  ��������
2XWSXWV 738�  �
2XWSXWV 7'2�  �
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���

��� (QWHU�WKH�DERYH�VHWWLQJV�

��� $SSO\�9ROWDJH�DFFRUGLQJ�WR�WKH�WDEOH�EHORZ�DQG
FKHFN�IRU�WKH�UHTXLUHG�UHVXOWV�

7HVW���8QGHU�2YHU�9ROWDJH�7HVW�,QSXWV�DQG�5HVXOWV

,QSXW�9ROWDJH 2XWSXW /('V

5HOD\�6WXG� $PSOLWXGH &RQWDFW� 3LFNXS�7LPH (QHUJL]HG

3�B���3�B� �����RI����6HWWLQJ 3�B��3�B� ��W��W����W������V 5HDG\��$
3�B���3�B� ���9UPV
3�B���3�B� ���9UPV

3�B���3�B� ����RI����6HWWLQJ 3�B��3�B� ������������������� 5HDG\
3�B���3�B� ���9UPV
3�B���3�B� ���9UPV

3�B���3�B� �����RI����6HWWLQJ 3�B��3�B� ������������������� 5HDG\
3�B���3�B� ���9UPV
3�B���3�B� ���9UPV

3�B���3�B� ����RI����6HWWLQJ 3�B��3�B� ��W��W����W������V 5HDG\��$
3�B���3�B� ���9UPV
3�B���3�B� ���9UPV

��7(67�����3KDVH�'LVWDQFH�8QLWV

7KH� IROORZLQJ� VHFWLRQ� SURYLGHV� D� PHDQV� IRU
GHWHUPLQLQJ� WKH� WHVW� FXUUHQWV� DQG� YROWDJHV� WR
YHULI\� FRUUHFW� RSHUDWLRQ� RI� \RXU� 3KDVH� 'LVWDQFH
8QLW�� � 7KLV� SURFHGXUH� ZLOO� EH� XVHG� WR� GHWHUPLQH
WKH� WHVW� FXUUHQW� ´,7µ� DQG� WKH� YROWDJH� RI� SLFNXS
´9120µ�

7KH� WHVW� FXUUHQW� �� ´,7µ�� LV�GHWHUPLQHG� IURP�7DEOH

����� �7KH�YDOXH�RI�´,7µ� LV�FKRVHQ�DFFRUGLQJ� WR� WKH
UHDFK�RI�WKH���37�IXQFWLRQ���7KH�QRPLQDO�SLFNXS
YROWDJH���´9120µ��LV�FDOFXODWHG�ZLWK�UHVSHFW�WR�´,7µ
DQG�VHYHUDO�UHOD\�VHWWLQJV�

7DEOH�����7HVW�&XUUHQW�5DQJHV

,Q� ���$UPV ,7�$UPV ,Q� ���$UPV ,7�$UPV
=5�5HDFK 7HVW =5�5HDFK 7HVW

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

´9120µ� FDOFXODWLRQV� DUH� UHIHUHQFHG� WR� WKH
´OHDGLQJµ�SKDVH�WR�JURXQG� IDXOWHG�YROWDJH�� �:KHQ
DQ� $%� IDXOW� LV� DSSOLHG�� WKH� FXUUHQW� DQJOH� LV� ZLWK
UHVSHFW�WR�WKH�SKDVH�DQJOH�RI�9$��QRW�WKH�SKDVH�WR�
SKDVH� YROWDJH�� � 7KDW� LV� ZK\� WKH� ´�����µ� �VTXDUH
URRW�RI�WKUHH��IDFWRU�DQG�WKH�DGGHG�DQJOH�RI���°�LV
LQFOXGHG�LQ�WKH�HTXDWLRQ�EHORZ�
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9120  �>����������=5��
,7�@�&26��φ,�����φ=��

IRU��φ=���������φ,���φ=
 �>����������=5��

,7�@�&26��φ,�����φ=��
IRU�φ=���φ,����φ=�����

'HILQLWLRQV�

=5� �5HOD\�UHDFK��,PSHGDQFH�

,7� �)DXOWHG�SKDVH���WHVW�FXUUHQW

φ=� �$QJOH�RI�PD[LPXP�UHDFK

φ,� �7HVW�FXUUHQW�DQJOH�ZLWK�UHVSHFW�WR
WKH�IDXOWHG�SKDVH

&DWHJRU\ 6HWWLQJ�1DPH 5HOD\�6HWWLQJ

754�&17/ 7RUTXH�&RQWURO
6LJQDO

�����37�

754�&17/ ��37�6LJQDO ���25�
754�&17/ ��37�5HDFK BBBBBB�Ω��=5�
)/7�/2& 326�6(4�,03�$1* BBBBBB°��φ=�
2XWSXWV 287�  ���37
2XWSXWV 738�  �
2XWSXWV 7'2�  �

��� (QWHU�WKH�DERYH�VHWWLQJV�

��� 6HWXS�WHVW�DFFRUGLQJ�WR�KRZ�UHOD\�LV�VHW�LQ�WKH
ILHOG�� �8VH�)LJXUH����� �:<(�:<(��RU� )LJXUH
�����2SHQ�'HOWD��

��� 6HW� LQLWLDO� YROWDJHV� WR� WKH� IROORZLQJ� YDOXHV�
9D ���9UPV�DW���GHJUHHV��9E ���9UPV�DW�����
GHJUHHV��9F ���9UPV�DW������GHJUHHV��6HW�WKH
LQSXW�FXUUHQW� WR� ,7�$UPV�DW� WKH�SKDVH�DQJOH
OLVWHG�LQ�WKH�WDEOH�EHORZ�

��� 6LPXOWDQHRXVO\� UHGXFH� DOO� YROWDJH� LQSXWV
DFFRUGLQJ�WR�WKH�WDEOH�EHORZ��DQG�FKHFN�WKDW
WKH�FRQWDFWV�FORVH�ZLWKLQ����RI�9120�

7HVW���3KDVH�'LVWDQFH�7HVW�,QSXWV�DQG�5HVXOWV

9ROWDJH &XUUHQW 7ULS /('V
5HOD\�6WXG� $PSOLWXGH 3K��$QJ� &RQWDFW� (QHUJL]HG

3�B���3�B� ����RI�9120 φ=����° 3�B��3�B� 5HDG\��$��%��,167
3�B���3�B� ����RI�9120
3�B���3�B� ���9UPV

3�B���3�B� �����RI�9120 φ=����° 3�B��3�B� 5HDG\
3�B���3�B� �����RI�9120
3�B���3�B� ���9UPV

��� 5HSHDW�VWHSV���DQG���ZLWK�WKH�IDXOWHG�SKDVHV
EHLQJ�%	&�DQG�&	$�
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&KDSWHU�����6(59,&,1*

��63$5(6

7KHUH� DUH� WKUHH� SRVVLEOH� VHUYLFLQJ�PHWKRGV� IRU
WKH� ')3���� UHOD\�� � 7KH\� DUH�� ���� XQLW
UHSODFHPHQW������ VSDUH�ERDUG� UHSODFHPHQW�� DQG
���� FRPSRQHQW� OHYHO� UHSDLU�� � 5HSODFLQJ� WKH
HQWLUH�XQLW�ZRXOG�\LHOG�WKH�VKRUWHVW�´GRZQ�WLPHµ
DQG�WKLV�LV�WKH�SUHIHUUHG�VHUYLFLQJ�PHWKRG���7KH
VSDUH�ERDUG�UHSODFHPHQW�PHWKRG� �FRXOG�\LHOG�D
PLQLPDO�´GRZQ�WLPHµ�LI�D�VSDUH�SURFHVVRU�ERDUG
DQG� SRZHU� VXSSO\� ERDUG� ZHUH� NHSW� DW� WKH
PDLQWHQDQFH�FHQWHU�

,W� LV� QRW� UHFRPPHQGHG� WKDW� WKH� ')3���� EH
VHUYLFHG�DW�WKH�FRPSRQHQW�OHYHO���7KLV�UHTXLUHV�D
VXEVWDQWLDO� LQYHVWPHQW� LQ� WHVW�UHSDLU� HTXLSPHQW
DQG�LQ�WHFKQLFDO�H[SHUWLVH��DQG�XVXDOO\�UHVXOWV�LQ
D� ORQJHU� ´GRZQ� WLPHµ� WKDQ�XQLW� RU� VSDUH� ERDUG
UHSODFHPHQW�� � )RU� WKRVH� ZKR� GR� ZLVK� WR
WURXEOHVKRRW� DW� WKH� FRPSRQHQW� OHYHO�� GUDZLQJV
FDQ� EH� REWDLQHG� E\� UHTXHVWLQJ� WKHP� IURP� WKH
IDFWRU\�� � 7KH� RQO\� LQIRUPDWLRQ� WKDW� PXVW� EH
VXSSOLHG� ZKHQ� UHTXHVWLQJ� GUDZLQJV� LV� WKH
')3����PRGHO�QXPEHU�

��6(59,&,1*�7+(�')3���

%HFDXVH� RI� WKH� GHVLJQ� RI� WKH� ')3����
GHWHUPLQLQJ�ZKLFK�ERDUG�WR�UHSODFH�KDV�EHFRPH
VLPSOLILHG�� � ,I� \RX� DUH� JRLQJ� WR� XVH� WKH� ERDUG
UHSODFHPHQW� PHWKRG�� WKHUH� DUH� DW� PRVW� WKUHH
GLIIHUHQW� ERDUGV� WKDW� FRXOG� KDYH� D� SUREOHP�
7KHVH�ERDUGV�DUH�

3RZHU�6XSSO\�%RDUG ����$����

00,�%RDUG ����%����

3URFHVVRU�%RDUG ����%����

:KHQ�UHSODFLQJ�DQ\�ERDUG�LQ�WKH�')3����DOZD\V
UHSODFH�ERDUGV�WKDW�KDYH�LGHQWLFDO�SDUW�QXPEHUV
DQG� JURXS� QXPEHUV�� � )DLOXUH� WR� GR� VR� FRXOG
UHVXOW� LQ� FDOLEUDWLRQ� SUREOHPV� DQG� PLV�
RSHUDWLRQV�

��3RZHU�6XSSO\

7R�GHWHUPLQH� ZKLFK� ERDUG� KDV� WR� EH� UHSODFHG�
ILUVW�FKHFN�WR�VHH�LI�WKH�UHOD\�´SRZHUV�XSµ���,I�WKH
5($'<� OLJKW� LV� ´RQµ� WKHQ� \RX� FDQ� DVVXPH� WKDW
WKH� �� YROW� RXWSXW� RI� WKH� SRZHU� VXSSO\� LV
RSHUDWLRQDO�� � ,I� WKH� UHOD\� LV� DEOH� WR� PHDVXUH

FXUUHQW� DFFXUDWHO\� �ZLWKLQ� ����� WKH� ��� YROW
RXWSXW�RI�WKH�SRZHU�VXSSO\�LV�RSHUDWLRQDO�

,I� RQH� RU� ERWK� RI� WKH� DERYH� FRQGLWLRQV� GR� QRW
H[LVW�� WKHQ� D� SUREOHP� ZLWK� WKH� SRZHU� VXSSO\� LV
SRVVLEOH�� � 7R� FKHFN� DQG�RU� UHSODFH� WKH� SRZHU
VXSSO\� WKH� XVHU� PXVW� ILUVW� ORRVHQ� WKH� WZR� VHOI�
FDSWLYDWLQJ� VFUHZV� ORFDWHG� RQ� WKH� IURQW
QDPHSODWH�RI� WKH�')3���� �VHH�)LJXUH� ������ �'R
QRW�UHPRYH�VFUHZV���2QO\�ORRVHQ�VFUHZV�XQWLO�WKH\
DUH�DEOH�WR�PRYH�IUHHO\�LQ�WKHLU�SODFH���6ORZO\�SXOO
RQ� ERWK� EODFN�KDQGOHV� VLPXOWDQHRXVO\� XQWLO� WKH
IURQW� QDPHSODWH� KDV� PRYHG� IRUZDUG
DSSUR[LPDWHO\���LQFK�

:$51,1*�� '2� 127� -(5.� 21� 7+(

+$1'/(6�� � 7+,6�0$<� &$86(�'$0$*(� 72

7+(� $1$/2*� &$%/(� :+,&+� &211(&76

7+(� 0$*1(7,&6� 72� 7+(� 352&(6625

%2$5'�

2QFH�WKH�QDPHSODWH�KDV�PRYHG�IRUZDUG���LQFK�
UHDFK� DURXQG� WKH� ULJKW� VLGH� RI� WKH� QDPHSODWH
DQG� GLVFRQQHFW� WKH� DQDORJ� FDEOH� IURP� WKH
SURFHVVRU� ERDUG�� � $IWHU� WKLV� LV� FRPSOHWH� WKH
HQWLUH�HOHFWURQLFV�RI� WKH�')3�����QRW� LQFOXGLQJ
WKH�PDJQHWLFV�� FDQ� EH� UHPRYHG� IURP� WKH� FDVH�
$W� WKLV� SRLQW� \RX� FDQ� LQVSHFW� WKH� SRZHU� VXSSO\
RQ�WKH�XQGHUVLGH�RI�WKH�VHOI�DVVHPEO\��VHH�)LJXUH
������ � %H� VXUH� WR� LQVSHFW� WKH� WZR� FDEOHV� JRLQJ
IURP�WKH�SRZHU�VXSSO\�WR�WKH�SURFHVVRU�ERDUG���,I
WKHVH� FDEOHV�DUH�PDNLQJ�D� JRRG� FRQQHFWLRQ� WKH
SUREOHP� LV� SUREDEO\� ZLWK� WKH� SRZHU� VXSSO\�
&KDQJLQJ�SRZHU�VXSSOLHV�ZLOO�GHWHUPLQH�WKLV�

��00,�%RDUG

,I� \RX� ILQG� WKDW� \RXU� ')3���� KDV� SURSHU
RSHUDWLRQ� ZLWK� WKH� H[FHSWLRQ� RI� WKH�00,�� WKLV
WRR� FDQ� EH� UHSODFHG�� � )ROORZ� WKH� VWHSV� LQ� WKH
DERYH� VHFWLRQ� WR� UHPRYH� WKH� � SURFHVVRU� ERDUG
IURP� WKH� FDVH�� � 7KH�00,� ERDUG� LV� ORFDWHG� � RQ
WKH�UHVHUYH�VLGH�RI�WKH�QDPHSODWH���,I�\RX�UHPRYH
WKH� ILYH� ����PRXQWLQJ� VFUHZV� DQG� XQVROGHU� WKH
ULEERQ� FDEOH� IURP� WKH� ERDUG�� \RX� FDQ� UHSODFH
WKLV�ERDUG�ZLWK�D�VSDUH�
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��3URFHVVRU�%RDUG

7KH�')3����KDV�D�FRQWLQXRV�VHOI�WHVWLQJ�IHDWXUH�
7KH� UHVXOWV� RI� WKLV� VHOI�WHVW� FDQ� EH� REWDLQHG
WKURXJK� WKH� 00,� RU� WKURXJK� \RXU
FRPPXQLFDWLRQ� SRUW� �*(�02'(0� RU� $6&,,��
VHH�62)7:$5(�VHFWLRQ� IRU�GHWDLOV�� �7KH�HUURUV
GLVSOD\HG�ZLOO� JLYH� D� WHFKQLFLDQ� DQ� RSSRUWXQLW\
IRU�FRPSRQHQW�OHYHO�UHSDLU���$OWKRXJK�ZH�GR�QRW
UHFRPPHQG� FRPSRQHQW� OHYHO� UHSDLUV�� WKH� VHOI�
WHVW� HUURUV� FDQ� KHOS� LQ� WURXEOHVKRRWLQJ� WKH
ERDUG�

7R�UHPRYH�WKH�SURFHVVRU�ERDUG��IROORZ�WKH�VWHSV
JLYHQ� LQ� WKH�32:(5�6833/<�6(&7,21�� �7KLV
ZLOO�UHPRYH�WKH�HQWLUH�VKHOI�DVVHPEO\���2QFH�WKLV
KDV� EHHQ� FRPSOHWHG�� GLVFRQQHFW� WKH� WZR� FDEOHV
JRLQJ� WR� WKH� SRZHU� VXSSO\� DQG� UHPRYH� WKH� ILYH
VFUHZV�WKDW�DUH�PRXQWLQJ�WKH�SURFHVVRU�ERDUG�WR
WKH�VKHOI�
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&KDSWHU�����63(&,),&$7,216

5$7,1*6
5DWHG�)UHTXHQF\ ���RU����+HUW]
5DWHG�9ROWDJH ����RU�����9ROWV�$&
5DWHG�&XUUHQW ,Q� ���RU���$PSHUHV
&RQWURO�9ROWDJH�

���WR����9'&
��������9'&�RU�$&

5DQJH����WR����9'&
5DQJH����WR�����9'&
����������������WR�����9$&

0D[LPXP�3HUPLVVLEOH�&XUUHQW�
&RQWLQXRV
7KUHH�6HFRQGV
2QH�6HFRQG

��[�,Q
���[�,Q
����[�,Q

0D[��$&�9ROWDJH�
&RQWLQXRV
2QH�0LQXWH

����9ROWV�$&
����9ROWV�$&

6DPSOH�5DWH ���SHU�&\FOH

(19,5210(17$/
$PELHQW�7HPSHUDWXUH�5DQJH�

6WRUDJH
2SHUDWLRQ

��� °&�WR����°&
���°&�WR����°&

+XPLGLW\ ����:LWKRXW�&RQGHQVDWLRQ
,QVXODWLRQ�7HVW�9ROWDJH ��N9'&��2QH�0LQXWH
,PSXOVH�9ROWDJH�:LWKVWDQG ��N9�3HDN���������0LFURVHFRQGV

,(&�����
,QWHUIHUHQFH�7HVW�:LWKVWDQG 6:&�DQG�)DVW�7UDQVLHQW

$16,�&�������
,QWHUIHUHQFH�7HVWV ,(&����������&ODVV�,,,
(OHFWURVWDWLF�'LVFKDUJH ,(&����������&ODVV�,,,
5DGLR�)UHTXHQF\�,QWHUIHUHQFH ,(&����������&ODVV�,,,

$16,�&�������

&217$&7�5$7,1*6
&RQILJXUDEOH�,QSXWV �����������9'&�RU�9$&
7ULS�2XWSXWV�&RQWDFWV &RQWLQXRV���$PSV

0DNH�DQG�&DUU\����$PSV
,$:�$16,�&�����

$X[LOLDU\�&RQWDFWV &RQWLQXRV�5DWLQJ���$PSHUHV
0DNH�DQG�&DUU\����$PSV
,$:�$16,�&�����

%85'(16
&XUUHQW�&LUFXLWV

,Q� ��$ #���+]��������∠����
#���+]��������∠�����

,Q� ��$ #���+]��������∠����
#���+]��������∠����

&RQWURO�3RZHU ����:DWWV

5$1*(6�2)�29(5&855(17�$'-8670(17
3KDVH�7LPH�2YHUFXUUHQW�8QLWV ����WR����$�RU�����WR�����$
3KDVH�,QVWDQWDQHRXV�8QLW ����WR�����$
*URXQG�7LPH�2YHUFXUUHQW�8QLWV ����WR����$�RU�����WR�����$
*URXQG�,QVWDQWDQHRXV�8QLWV ����WR�����$
3KDVH�DQG�*URXQG�7LPH
2YHUFXUUHQW�2SHUDWLQJ�&XUYHV

,QYHUVH���$16,�3&������
9HU\�,QYHUVH���$16,�3&������
([WUHPHO\�,QYHUVH���$16,�3&������

0(7(5,1*��$W�5DWHG�9ROWDJH�$QG�&XUUHQW�
&XUUHQW ��
9ROWDJH ��
:DWWV ��
9DUV ��
)UHTXHQF\ ±����+]

5(&/26(5
3URJUDPPDEOH�5HFORVH�7LPHV 3URJUDPPDEOH�IURP���WR��

26&,//2*5$3+<
&DSWXUHV �
&\FOHV ��

��3UHIDXOW�����3RVW�)DXOW
6DPSOHV�&\FOH ��

&20081,&$7,216
3URWRFROV $6&,,�3URWRFRO

0�/LQN�3URWRFRO
2SWLRQDO�/RFDO�00, ���.H\�.H\SDG

��/LQH�[����&KDUDFWHU�'LVSOD\
&RQQHFWRUV ����)URQW�'%��

56���
����5HDU�'%��

56���
2SWLRQDO�56����
2SWLRQDO�*ODVV�)LEHU�2SWLF
2SWLRQDO�3ODVWLF�)LEHU�2SWLF

:(,*+76��$SSUR[LPDWH�
1HW
6KLSSLQJ

�����SRXQGV�������NLORJUDPV�
�����SRXQGV�������NLORJUDPV�

',0(16,216
2YHUDOO�+HLJKW
:LGWK
'HSWK

����LQFKHV�������PP�
��µ������PP��WR�(GJH�RI�)ODQJHV
�µ��������PP��WR�5HDU�RI�7HUPLQDOV

120(1&/$785(�6(/(&7,21�*8,'(
')3
�

        

�
�
�
�
�

56���
)LEHU�2SWLF�9HUVDWLOH�/LQN�&RQQHFWRU�
)LEHU�2SWLF��60$����&RQQHFWRU�
56����	�56����
02'%86

$
%
&

������$�3KDVH�������$�*1'��,Q� �$�
�������$�3KDVH��������$�*1'��,Q �$�
������$�3KDVH��������$�*1'��,Q� ��$�

�
�

$6&,,�3URWRFRO
0�/LQN�3URWRFRO

1
0

:LWKRXW�00,
:LWK�00,

�
�

:LWKRXW�2VFLOORJUDSK\
:LWK�2VFLOORJUDSK\

�
�

:LWKRXW�5HFORVHU
:LWK�5HFORVHU

�
�

+RUL]RQWDO�0RXQWLQJ
9HUWLFDO�0RXQWLQJ

)
*

������9'&
��������9'&�RU�$&

$ 5HYLVLRQ�OHYHO

56����LV�RQO\�DYDLODEOH�ZLWK�0�/LQN�3URWRFRO
00,�LV�RQO\�DYDLODEOH�ZLWK�0�/LQN�3URWRFRO

([DPSOH��')3��$�0���*$���'LJLWDO�)HHGHU�3URWHFWRU
UDWHG���DPSHUHV��56������0�/LQN�3URWRFRO��ZLWK�ORFDO
00,��ZLWK�UHFORVHU��YHUWLFDO�PRXQW����������9'&�RU�$&
FRQWURO�SRZHU�
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7KHLU� DUH� WZR� EDVLF�PHWKRGV� IRU� FRPPXQLFDWLQJ
ZLWK�WKH�')3������7KH�ILUVW�PHWKRG�XWLOL]HV�D�ORFDO
PDQ�PDFKLQH� LQWHUIDFH� �00,�� FRQVLVWLQJ� RI� D
NH\SDG�DQG�OLTXLG�FU\VWDO�GLVSOD\�PRXQWHG�RQ�WKH
IURQW� SDQHO�� �7KH�00,� RSWLRQ� DOORZV� WKH� XVHU� WR
HQWHU�VHWWLQJV��GLVSOD\�PHWHULQJ�YDOXHV��DQG�DFFHVV
VRPH� GDWD�� � 7KH� VHFRQG� PHWKRG� XWLOL]HV� VHULDO
SRUWV�SUHVHQW�RQ�DOO�PRGHOV�RI�WKH�')3������7KHUH
DUH� WKUHH� VHULDO� SRUWV�� � 3RUW� �� LV� ORFDWHG� RQ� WKH
IURQW�SDQHO���3RUWV���DQG���DUH�ORFDWHG�RQ�WKH�UHDU
SDQHO���3RUWV���DQG���DUH�GULYHQ�E\�WKH�VDPH�8$57
�XQLYHUVDO� DV\QFKURQRXV� UHFHLYHU�WUDQVPLWWHU
FKLS��� � 3RUW� �� LV� GULYHQ� E\� D� VHSDUDWH� 8$57�
'LIIHUHQW� PRGHOV� DUH� DYDLODEOH� IRU� 56���� RQO\�
56���� DQG� 56����� RU� � )LEHU� 2SWLF� DQG� 56����
7KH� SRUW� XWLOL]DWLRQ� IRU� WKH� WKUHH� RSWLRQV� DUH
VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

3RUW�� 3RUW�� 3RUW��

56����RQO\ 56��� 56��� 56���

56����DQG�56��� 56��� 56��� 56���

)LEHU�2SWLF�DQG

56���

56��� 56��� 'LVDEOHG

:KHQ� XVLQJ� WKH� VHULDO� SRUWV�� WKHUH� LV� D� FKRLFH� RI
FRPPXQLFDWLRQ� SURWRFROV�� � 'LIIHUHQW� PRGHOV� DUH
DYDLODEOH� IRU� $6&,,� RU� � *(� 3URWRFRO�� � )RU� $6&,,
PRGHOV�� D� JHQHUDO� SXUSRVH� 3&� FRPPXQLFDWLRQV
SURJUDP��VXFK�DV�352&200��&5266�7$/.��HWF��
LV�VXIILFLHQW���)RU�*(�3URWRFRO�PRGHOV��D�XQLTXH�3&
FRPPXQLFDWLRQV� SURJUDP� GHVLJQDWHG� � 0OLQN� LV
UHTXLUHG���0OLQN�LV�VXSSOLHG�IUHH�RI�FKDUJH�E\�*(�
1RWH�WKDW�WKH�RSWLRQDO�ORFDO�00,�LV�RQO\�DYDLODEOH
LQ�FRPELQDWLRQ�ZLWK�*(�3URWRFRO�

��0$1�0$&+,1(�,17(5)$&(��00,�

��'LVSOD\

7KH� GLVSOD\� FRQVLVWV� RI� D� �� OLQH� E\� ��� FKDUDFWHU
OLTXLG� FU\VWDO� GLVSOD\� �/&'�� ZLWK� WKH� FKDUDFWHU
SRVLWLRQV�DUUDQJHG�VLGH�E\�VLGH�KRUL]RQWDOO\�

(YHU\� NH\VWURNH� DW� WKH� 00,� SURGXFHV� VRPH
IHHGEDFN�RQ�WKH�GLVSOD\���QXPHULF�NH\V�DUH�HFKRHG
DV� WKH\� DUH� SUHVVHG�� IXQFWLRQ� NH\V� SURGXFH� DQ
DEEUHYLDWHG�ZRUG�ZKHQ�WKH\�DUH�SUHVVHG��WKH�(17
NH\�FDXVHV�FKDQJHV�LQ�WKH�VHWWLQJV��HWF�

7KH�,QLWLDOL]DWLRQ�PHVVDJH�FRQVLVWV�RI�XSVLGH�GRZQ
TXHVWLRQ� PDUNV� ´"µ� DQG� LV� GLVSOD\HG� ZKLOH� WKH
')3���� LV� LQLWLDOL]LQJ� LWVHOI� GXULQJ� D� SRZHU�XS
VHTXHQFH�� � 7KH� GLVSOD\� LV� EODQNHG� DV� VRRQ� DV
LQLWLDOL]DWLRQ�LV�FRPSOHWH�

7KH� GHIDXOW� VWDWH� IRU� WKH� 00,� LV� WR� GLVSOD\� WKH
PHVVDJH� ')3���� *HQHUDO� (OHFWULF�� � $OO� RWKHU
PHVVDJHV� WKDW� DUH� WKH� UHVXOW� RI� NH\ERDUG
RSHUDWLRQV� UHPDLQ� RQ� WKH� GLVSOD\� XQWLO� DQRWKHU
NH\� LV�SUHVVHG��RU�XQWLO�QR�NH\V�KDYH�EHHQ�SUHVVHG
IRU�D�SHULRG�RI����PLQXWHV��DW�WKH�HQG�RI�WKLV�WLPH�
RXW�LQWHUYDO��WKH�GLVSOD\�LV�EODQNHG�

��.H\SDG

7KH� NH\SDG� LV� FRPSULVHG� RI� WZHQW\� NH\V�� D� ��
QXPHULF�NH\V��D�GHFLPDO�SRLQW��DQG�QLQH�IXQFWLRQ
NH\V��6HH�)LJXUH�����

SET

IN F

ACT

EN D

1/Y

4

7

PRT

2

5

8

0

3/N

6

9

CLR

EN T.
)LJXUH�����')3����00,�.H\SDG

��.(<�)81&7,216

7KH�IROORZLQJ�SDUDJUDSKV�FRQWDLQ�D�GHVFULSWLRQ�RI
WKH�IXQFWLRQ�DQG�GDWD�LQSXW�NH\V�

��3ULQW�.H\��357�

7KH� 357� NH\� KDV� QR� IXQFWLRQ� LQ� WKH� ')3����
3UHVVLQJ�LW�DW�DQ\�OHYHO�ZLOO�FDXVH�QR�UHVSRQVH�

��&OHDU�.H\��&/5�

7KH�&/5�NH\�LV�XVHG�WR�DERUW�D�NH\ERDUG�VHTXHQFH
LQ� SURJUHVV� �IRU� H[DPSOH�� ZKHQ� WKH� XVHU� VHHV� KH
KDV� PDGH� DQ� HUURU��� � :KHQ� WKH� &/5� NH\� LV
SUHVVHG��WKH�ODVW�NH\VWURNH�HQWHUHG�ZLOO�EH�FOHDUHG�

,I�WKHUH�LV�XVHU�HQWHUHG�LQIRUPDWLRQ�RQ�WKH�GLVSOD\�
RQO\� WKH� ODVW� LQIRUPDWLRQ� ZLOO� EH� EODQNHG�� � )RU
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H[DPSOH�� LI� WKH� XVHU� LV� HQWHULQJ� D� 6HWWLQJ� YDOXH
ZKHQ� WKH�&/5�NH\� LV�SUHVVHG��RQO\� WKH� ODVW� VWURNH
RI�WKH�XVHU
V�LQSXW�ZLOO�EH�EODQNHG��WKH�QDPH�RI�WKH
VHWWLQJ� DQG� DQ\� RWKHU� FKDUDFWHUV� HQWHUHG� ZLOO
UHPDLQ�RQ�WKH�GLVSOD\���$V�DQRWKHU�H[DPSOH��LI�WKH
XVHU� LV� UHVSRQGLQJ� WR�DQ�$FWLRQ�SURPSW��RQO\� WKH
XVHU
V� LQSXW�ZLOO�EH�EODQNHG�� WKH�SURPSW�TXHVWLRQ
ZLOO�UHPDLQ�RQ�WKH�GLVSOD\

7KH�&/5� NH\�PXVW� EH� SUHVVHG� WZLFH� WR� UHWXUQ� WR
WKH� WRS� OHYHO�GLVSOD\�� � ,I� D� ��� LV� GLVSOD\HG� LQ� WKH
WRS�OHIW�FRUQHU��WKH�&/5�NH\�PXVW�EH�SUHVVHG�DJDLQ
WR�UHWXUQ�WR�WKH�WRS�OHYHO�PHQX�

��$UURZ�.H\V

7KHUH� DUH� WZR� W\SHV� RI� $552:� NH\V� RQ� WKH
')3����.H\SDG�� �7KH�83�DQG�'2:1�DUURZ�NH\V
DUH� XVHG� WR� VFUROO� WKURXJK� WKH� OLVW� RI� FDWHJRULHV
ZLWKLQ�D�&RPPDQG�NH\�RU�WR�VFUROO�WKURXJK�WKH�OLVW
RI�LWHPV�ZLWKLQ�D�FDWHJRU\���)RU�H[DPSOH��SUHVVLQJ
WKH� ,1)� NH\� ZLOO� SURGXFH� WKH� QDPH� RI� WKH� ILUVW
FDWHJRU\� �H�J��� (9(17� /2*6�� RQ� WKH� GLVSOD\�
3UHVVLQJ� WKH� 83�$552:� NH\� ZLOO� WKHQ� SURGXFH
WKH�QDPH�RI�WKH�VHFRQG�FDWHJRU\��H�J���&855(17
/2*6��RQ�WKH�GLVSOD\���:KHQ�WKH�XVHU�UHDFKHV�WKH
GHVLUHG� FDWHJRU\�� SUHVVLQJ� WKH� (17� NH\� ZLOO� WKHQ
SURGXFH� WKH� ILUVW� LWHP� RI� WKDW� FDWHJRU\� RQ� WKH
GLVSOD\�� � )URP� WKDW� SRLQW� RQ�� SUHVVLQJ� WKH� 83�
$552:�NH\�ZLOO�SURGXFH�HDFK�VXEVHTXHQW�LWHP�LQ
WKH�FDWHJRU\�RQ�WKH�GLVSOD\�

:KLOH� WKH� 83�$552:� NH\� VFUROOV� LQ� D� IRUZDUG
GLUHFWLRQ�WKURXJK�D�OLVW�RI�FDWHJRULHV�RU�LWHPV��WKH
'2:1�$552:� NH\� FDQ� EH� XVHG� WR� VFUROO
EDFNZDUG� WKURXJK�D� OLVW�� L�H��� WKH�XVHU�PD\� UHWXUQ
WR� WKH� SUHYLRXVO\� GLVSOD\HG� LWHP� E\� SUHVVLQJ� WKH
'2:1�$552:�NH\�

:KHQ� WKH� XVHU� LV� VFUROOLQJ� WKURXJK� D� OLVW� RI
FDWHJRULHV�RU� LWHPV�ZLWK� WKH�83�$552:�NH\� DQG
JHWV� WR� WKH� ODVW� HQWLW\� LQ� WKH� OLVW�� SUHVVLQJ� WKH�83�
$552:�NH\�DJDLQ�ZLOO�SURGXFH� WKH� ILUVW� FDWHJRU\
RU�LWHP�RQ�WKH�GLVSOD\��ZUDS�DURXQG��� �8VLQJ�WKH
'2:1�$552:� NH\� ZLOO� OLNHZLVH� ZUDS� DURXQG
IURP� WKH� ILUVW� FDWHJRU\�RU� LWHP� WR� WKH� ODVW�� � ,I� WKH
XVHU� LV� VFUROOLQJ� WKURXJK� LWHPV� ZLWKLQ� D� FDWHJRU\
DQG�ZDQWV�WR�JHW�RXW�RI�WKDW�FDWHJRU\��SUHVVLQJ�WKH
&/5� NH\� ZLOO� GLVSOD\� WKH� FXUUHQW� FDWHJRU\� QDPH�
7KH�XVHU�PD\�WKHQ�XVH�WKH�$552:�NH\V�WR�VFUROO
WKURXJK�WKH�FDWHJRULHV�

7KH� �� DQG� �� NH\� DOVR� IXQFWLRQ� DV� /()7� DQG
5,*+7�$552:�NH\V�UHVSHFWLYHO\���7KHVH�NH\V�DUH
XVHG�WR�PRYH�ZLWKLQ�D�VHWWLQJ�HQWU\�ZKHQ�HQWHULQJ
FHUWDLQ�VHWWLQJ�VXFK�DV�WKH�5HOD\�,'�

��(QWHU�.H\��(17�

7KH�(17�NH\� LV�XVHG� WR�HQWHU�GDWD� IRU�DFWLRQ�� � ,W
DOVR�LV�XVHG�WR�VFUROO�WKH�SUHVHQW�YDOXH�LQIRUPDWLRQ�
7KH�GHIDXOW�GLVSOD\� LV�DOZD\V� VKRZQ�XQWLO� D�NH\� LV
SUHVVHG�

3UHVVLQJ�WKH�(17�NH\�ZLOO�FDXVH�WKH�IROORZLQJ
SUHVHQW�YDOXHV�WR�EH�VFUROOHG�WKURXJK��,D��,E��,F��,1�
9D��9E��9F��9DE��9EF��9FD�,1(*�6(4��$FW�3ZU�
5HDFW�3:5�DQG�)UHTXHQF\�

7KH�(17� NH\� LV� XVHG� WR� HQWHU� GDWD� RU� WR� HQWHU� D
FKRLFH�� �:KHQ� D� FDWHJRU\� QDPH� LV� VKRZQ� RQ� WKH
GLVSOD\��DV� WKH�UHVXOW�RI�SUHVVLQJ�D�&RPPDQG�NH\
IROORZHG� E\� ]HUR� RU� PRUH� $552:� NH\� SUHVVHV�
DQG�WKH�XVHU�SUHVVHV� WKH�(17�NH\��KH� LV�FKRRVLQJ
WKDW� FDWHJRU\� WR� EHJLQ� VFUROOLQJ� WKURXJK�� � :KHQ
WKH� XVHU� LV� HVWDEOLVKLQJ� RU� FKDQJLQJ� D� VHWWLQJ�� KH
XVHV� WKH� QXPHULF� NH\V� DQG� GHFLPDO� SRLQW� WR
LQGLFDWH� WKH� YDOXH�� DIWHU� WKH� ODVW� GLJLW�� KH� SUHVVHV
WKH� (17� NH\� WR� LQGLFDWH� WKLV� LV� WKH� YDOXH� WR� XVH�
:KHQ� WKH� GLVSOD\� SURPSWV� WKH� XVHU� WR� HQWHU� D
QXPEHU��H�J���IRU�)DXOW�,QIRUPDWLRQ��WKDW�RI�WKH��
VWRUHG� IDXOWV��� WKH� XVHU� HQWHUV� WKH� QXPEHU� WKDW
UHSUHVHQWV�KLV�FKRLFH��IROORZHG�E\�WKH�(17�NH\�

��'DWD�(QWU\�.H\V

7KH�'DWD� (QWU\� NH\V� FRQVLVW� RI� WKH� QXPHULF� NH\V
DQG� WKH� GHFLPDO� SRLQW�� � 7KHVH� NH\V� DUH� XVHG� WR
HQWHU�GDWD�LQWR�WKH�')3����RU�WR�PDNH�FKRLFHV�LQ
UHVSRQVH�WR�SURPSWV�� �7KH�QXPHULF�NH\V���<�DQG
��1�KDYH�WZR�PHDQLQJV�

,I�WKH�XVHU�LV�HQWHULQJ�QXPHULF�YDOXHV��WKH���<�DQG
��1�NH\V�DUH�SURFHVVHG�DQG�HFKRHG�DV���DQG�����,I
WKH�XVHU� LV� UHVSRQGLQJ� WR� D� <(6�12�SURPSW�� WKH
��<�NH\�LV�SURFHVVHG�DQG�HFKRHG�DV�D�<(6�DQG�WKH
��1�NH\�LV�SURFHVVHG�DQG�HFKRHG�DV�D�12�

��(QG�.H\

7KH� (1'� NH\� LV� XVHG� WR� LQGLFDWH� WKDW� QR� PRUH
VHWWLQJ�FKDQJHV�ZLOO�EH�PDGH�

7KH�NH\�VHTXHQFH�IRU�LQGLFDWLQJ�WKH�HQG�RI�VHWWLQJ
FKDQJHV�DQG�RU�WKH�HQG�RI�D�VHVVLRQ�LV�

(17
(1'

')3
*(1(5$/�(/(&75,&
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�� ,I� QR� VHWWLQJ� YDOXHV� KDYH� EHHQ� HQWHUHG�� WKH
')3���� WDNHV�QR�DFWLRQ� LQ� UHVSRQVH� WR� WKH�(17�
(1'� NH\� VHTXHQFH� RWKHU� WKDQ� WR� HQDEOH� DFWLRQ
LWHPV� ORFNHG� SUHYLRXVO\� E\� WKH� 00,�� WR� DOORZ
DFWLRQ� FRPPDQGV� IURP� UHPRWH� FRPPXQLFDWLRQV
WR�EH�H[HFXWHG
�� ,I� VHWWLQJV� KDYH� EHHQ� FKDQJHG�� WKH�')3���
QRZ�UHLQLWLDOL]HV�LWVHOI�WR�XVH�WKH�QHZ�VHWWLQJ�YDOXHV
DQG� WKH� (YHQW� PHVVDJH� 6(77,1*� &+$1*('� LV
GLVSOD\HG�� � 7KH� ')3���� SURWHFWLRQ� VRIWZDUH
UHLQLWLDOL]HV� LWVHOI� WR� XVH� WKH� QHZ� VHWWLQJ� YDOXHV�
7KH�00,�XQORFNV�WKH�VHWWLQJV�ORFN�WR�DOORZ�UHPRWH
FRPPXQLFDWLRQ� WR� GLVSOD\� DQG� FKDQJH� VHWWLQJV
IURP�WKH�')3����

��6HWWLQJV�.H\���6(7�

7KH� 6(7� NH\� LV� XVHG� WR� YLHZ� RU� PRGLI\� VHWWLQJV�
7KH�VHWWLQJV�WKDW�DSSO\�WR�DOO�VHWWLQJV�JURXSV�DUH�DV
IROORZV�

*(1(5$/�6(776

%5($.(5�6(776

&2817(56

&21),*85$%/(�,13876

&21),*85$%/(�2873876

7KHUH� DUH� LQGHSHQGHQW� VL[� VHWWLQJV� JURXSV� WKDW
FDQ�EH�LQGLYLGXDOO\�VHW�IRU�WKH�IROORZLQJ

7,0(�29(5�&855(17��72&�*53����*53��

'(),1,7(�7,0(��'7�*53����*53��

,167$17$1(286� 29(5&855(17� �,2&
*53��*53��

1(*$7,9(�6(48(1&(��1(*6(4�*53����*53��

)5(48(1&<��)5(4�*53����*53�

72548(�&21752/��754�&75/�*53���*53��

0,6&(//$1(286��0,6&�*53����*53��

5(&/26(5��5&/����5&/��

)$8/7� /2&$7,21� �� �)$8/7� /2&� *53�� �
*53��

7KH�XVHU�PD\�VFUROO�WKURXJK�DOO�RI�WKH�VHWWLQJV�LQ�D
FDWHJRU\�E\�SUHVVLQJ� WKH�83�25�'2:1�$552:
NH\V�� � ,I� WKH� XVHU� ZLVKHV� WR� OHDYH� WKDW� FDWHJRU\�
SUHVVLQJ� WKH� &/5� NH\� ZLOO� FDXVH� WKH� FXUUHQW
FDWHJRU\�QDPH�WR�EH�GLVSOD\HG�� �3UHVVLQJ�WKH�&/5
NH\�DJDLQ�ZLOO�FDXVH�WKH�SUHYLRXV�PHQX�OHYHO�WR�EH
GLVSOD\HG�

,I�WKH�XVHU�ZDQWV�WR�FKDQJH�D�VHWWLQJ��KH�PXVW�ILUVW
GLVSOD\� WKDW� VHWWLQJ� �LWHP�� DV� GHVFULEHG� DERYH�
:LWK�WKH�SUHVHQW�YDOXH�RI�WKH�VHWWLQJ�GLVSOD\HG��KH
WKHQ� XVHV� WKH� 'DWD� (QWU\� NH\V� WR� HQWHU� WKH� QHZ

YDOXH�� �:KHQ� WKH� ILUVW� 'DWD� (QWU\� NH\� LV� SUHVVHG�
WKH�DEEUHYLDWHG�QDPH�UHPDLQV�RQ�WKH�GLVSOD\��DQG
WKH�GDWD�YDOXH�HQWHUHG�LV�HFKRHG�WR�WKH�VFUHHQ�

1RWH� WKDW� WKHUH� DUH� VRPH� VHWWLQJV� WKDW� ORJLFDOO\
UHSUHVHQW� D� VWDWH� UDWKHU� WKDQ� D� QXPEHU� �L�H��
<(6�12��� � )RU� WKHVH� VHWWLQJV�� WKH� ��<� DQG� ��1
NH\V�DUH�XVHG�WR�LQGLFDWH�WKH�VWDWH����<� �<(6�DQG
��1�  � 12�� DQG� WKH� ZRUGV� <(6� RU� 12� DUH
GLVSOD\HG�� �$IWHU� WKH� ODVW�GLJLW�RI� WKH�QHZ�YDOXH� LV
SXVKHG�� WKH� XVHU� SUHVVHV� WKH� (17� NH\�� DQG� WKHQ
WKH�(1'�NH\��DQG�WKH�')3����VWRUHV�WKH�QHZ�YDOXH
DV�WKH�YDOXH�RI�WKH�VHWWLQJ���,I�WKH�XVHU�SUHVVHV�DQ\
&RPPDQG�NH\��RU�WKH�357�NH\�QR�DFWLRQ�LV�WDNHQ�
,I�HLWKHU�83�RU�WKH�'2:1�$552:�NH\�LV�SUHVVHG
LQVWHDG� RI� WKH� (17� NH\�� WKH� QH[W� VHWWLQJ� ZLOO� EH
GLVSOD\HG��,I�WKH�&/5�NH\�LV�SUHVVHG�LQVWHDG�RI�WKH
(17� NH\�� WKH� ODVW� NH\VWURNH� ZLOO� EH� HUDVHG�� � ,I� DOO
NH\� VWURNHV� DUH� FOHDUHG� QR� QHZ� YDOXHV� ZLOO� EH
VWRUHG��DQG�WKH�ROG�YDOXH�ZLOO�EH�UHWDLQHG�

:KHQ� D� VHWWLQJ� YDOXH� LV� HQWHUHG�� WKH� YDOXH� LV
FKHFNHG�DJDLQVW� WKH�DOORZDEOH� UDQJH�RI� YDOXHV� IRU
WKDW� VHWWLQJ�� � ,I� WKH� YDOXH�GRHV�QRW� IDOO�ZLWKLQ� WKH
YDOLG� UDQJH� RI� YDOXHV�� DQ� HUURU� PHVVDJH� LV
GLVSOD\HG�� � ,I� WKH� VHWWLQJ� LV� D� <(6�12� W\SH�� LWV
YDOXH� LV� FKHFNHG� WR�PDNH� VXUH� LW� LV� VHW� WR� HLWKHU� D
<(6�RU�12�� � ,I� WKH�XVHU�HQWHUV�DQ\�RWKHU�GLJLW� IRU
WKLV�W\SH�VHWWLQJ��DQ�HUURU�PHVVDJH�LV�GLVSOD\HG���,I
DQ� HUURU� PHVVDJH� LV� GLVSOD\HG�� WKH� VHWWLQJ� QDPH
DQG� XQFKDQJHG� YDOXH� ZLOO� EH� GLVSOD\HG� DJDLQ
ZKHQ� WKH� &/5� NH\� LV� SUHVVHG�� � 7KH� ILUVW� WLPH� D
VHWWLQJ� LV� VXFFHVVIXOO\� FKDQJHG�� UHPRWH
FRPPXQLFDWLRQV� LV� LQKLELWHG� IURP� UHDGLQJ� DQG
FKDQJLQJ�VHWWLQJV�LQ�WKH�')3����

$IWHU�FKDQJLQJ�WKH�YDOXH�RI�D�VHWWLQJ��WKH�PHVVDJH
6(77,1*6�&+$1*('�LV�GLVSOD\HG�� �3UHVVLQJ�WKH
&/5�NH\�ZLOO�FDXVH� WKH�VHWWLQJ�QDPH�DQG�WKH�QHZ
YDOXH�WR�EH�GLVSOD\HG�� �7KH�XVHU�PD\�SUHVV�RQH�RI
WKH� $552:� NH\V� WR�PRYH� WR� WKH� QH[W� VHWWLQJ� LQ
WKH� FDWHJRU\�� �+H�PD\� DOVR� SUHVV� WKH�&/5� NH\� WR
UHWXUQ�WR�WKH�QH[W�VHWWLQJV�VHOHFWLRQ�PHQX�

��*HQHUDO�6HWWLQJV

7KH� JHQHUDO� VHWWLQJV� FDWHJRU\� FRQWDLQ� WKH� HQWULHV
DV�VKRZQ�LQ�7DEOH�������7KH�UDQJHV�RI�WKH�VHWWLQJV
DUH� DOVR� GHILQHG� LQ� 7DEOH� ����� � 7KH� VHWWLQJV� DUH
HQWHUHG�E\�SUHVVLQJ� WKH�(17�NH\� IROORZHG� E\� WKH
(1'�NH\�DQG�FRQILUPLQJ�WKH�FKDQJH�ZLWK�WKH���<
NH\�� � 3UHVVLQJ� ��1� DW� WKH� FRQILUP� SURPSW� ZLOO
UHWXUQ� WKH� ')3���� WR� WKH� LQSXW� VHOHFWLRQ� OHYHO�
ZKHUH� WKH�DUURZ�NH\V�PD\�DJDLQ�EH�XVHG� WR�PDNH
WKH�VHOHFWLRQ�
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7DEOH�����00,�*HQHUDO�6HWWLQJ�$EEUHYLDWLRQV

6(77,1*�1$0( $%%5(9,$7,21 5$1*(

5(/$<�67$786 5(/�67$786 ',6����
(1$���

)5(48(1&< )5(4 �����������
+]

3+$6(�&7�5$7,2 3+�&7�57 ������
*5281'�&7
5$7,2

*1'�&7�57 ������

75$16)250(5
5$7,21

97�57 ������

%5($.(5
,'(17,),&$7,21

%5($.(5�,' �������6HH
1RWH���

$&7,9(�6(77,1*
*5283

$&7�*53 ���

3+$6(
527$7,21

3+$6(
527$7,21

&%$����
$%&����

5(/$<
,'(17,),&$7,21

5(/$<�,' ´FKDUDFWHU
VWULQJµ�6HH
1RWH���

&2/'�/2$'
3,&.83�67$57
7,0(

&/38�67$57
7,0(

���������6HH
1RWH���

&2/'�/2$'
3,&.83
'523287�7,0(

&/'53�7,0( ���������6HH
1RWH���

��E�:,5(' ��E�:,5(' <(6�����12
���

327(17,$/
75$16)250(5
&211(&7,21

23(1�'(/7$ <(6����
12����

��

��1RWH�����7KH�VHWWLQJ�LV�FKDQJHG�SUHVVLQJ�WKH
(17�NH\�DQG�WKHQ�XVLQJ�WKH���NH\�RU���NH\�WR
VFUROO�XS��RU�GRZQ�UHVSHFWLYHO\�WKURXJK�WKH
WRWDO�$6&,,�FKDUDFWHU�VHW�

��

��

1RWH�����6HWWLQJ�ERWK�WKH�&ROG�/RDG�3LFNXS�'HOD\
DQG�&ROG�/RDG�'URSRXW�'HOD\�WR�]HUR�GLVDEOHV�WKH
&ROG�/RDG�3LFNXS�

���&RXQWHU�6HWWLQJV

7KH�&RXQWHU�VHWWLQJ�FDWHJRU\�FRQWDLQV�WKH�HQWULHV
DV�VKRZQ�LQ�7DEOH������ �7KH�VHWWLQJV�DUH�FKDQJHG
E\� HQWHULQJ� WKH� YDOXH� IRU� HDFK� RI� WKH� FRXQWHUV�
SUHVVLQJ�WKH�(17�NH\��SUHVVLQJ�WKH�(1'�NH\���DQG
FRQILUPLQJ�WKH�FKDQJH�ZLWK�WKH���<�NH\���3UHVVLQJ

WKH� ��1� NH\� ZLOO� UHWXUQ� WKH�')3���� WR� WKH� LQSXW
IRU�WKH�VHWWLQJ��ZKLFK�ZLOO�DOORZ�WKH�HQWU\�RI�D�QHZ
YDOXH�� � 7KH� QDPHV� DQG� DEEUHYLDWLRQV� IRU� WKH
FRXQWHUV�JURXS�DUH�VKRZ�LQ�7DEOH�����

7DEOH�����00,�&RXQWHU�6HWWLQJV�1DPHV�DQG

$EEUHYLDWLRQV

6(77,1*�1$0( $%%5(9,$7,21 5$1*(

$&&80�3+$6(�$ $&&�3+�$ ��������������

$&&80�3+$6(�% $&&�3+�$ ��������������

$&&80�3+$6(�& $&&�3+�& ��������������

180%(5�2)
23(1,1*6

180�23(1 ����������

180%(5�2)
5(&/2685(6

180�5&/ ����������

75,3�&2817 75,3�&2817 ��6HH�1RWH���

1RWH�����7KH�7ULS�&RXQW�VHWWLQJ�FDQ�RQO\�EH�VHW�WR
���UHVHW��

��%UHDNHU�6HWWLQJV

7KH�%UHDNHU� VHWWLQJ�FDWHJRU\� FRQWDLQV� WKH�HQWULHV
IRU�WKH�EUHDNHU�KHDOWK�IXQFWLRQ�DV�VKRZQ�LQ�7DEOH
����� � 7KH� VHWWLQJV� DUH� FKDQJHG� E\� HQWHULQJ� WKH
YDOXH� IRU� HDFK�RI� WKH� FRXQWHUV�� SUHVVLQJ� WKH�(17
NH\�� SUHVVLQJ� WKH� (1'� NH\�� � DQG� FRQILUPLQJ� WKH
FKDQJH� ZLWK� WKH� ��<� NH\�� � 3UHVVLQJ� WKH� ��1� NH\
ZLOO�UHWXUQ�WKH�')3����WR�WKH�LQSXW�IRU�WKH�VHWWLQJ�
ZKLFK� ZLOO� DOORZ� WKH� HQWU\� RI� D� QHZ� YDOXH�� � 7KH
QDPHV� DQG� DEEUHYLDWLRQV� IRU� WKH� %UHDNHU� JURXS
DUH� VKRZ� LQ� 7DEOH� ����



,17(5)$&( *(.�������

���

7DEOH�����00,�%UHDNHU�+HDOWK�6HWWLQJV�1DPHV

DQG�$EEUHYLDWLRQV

6(77,1*�1$0( $%%5(9,$7,21 5$1*(

%5($.(5
+($/7+�81,76

%5.5�81,76 ,A�7�����
,7���

%5($.(5�$5&
7,0(

%5.5�$5&�7,0( ������PV

%5($.(5
+($/7+
7+5(6+2/'

%5.5�7+5(6+ ���
����������

��&RQILJXUDEOH�,QSXW�6HWWLQJV

7KH�VHWWLQJ�QDPHV�DQG�DEEUHYLDWLRQV�IRU�WKH�00,
DUH� VKRZQ� LQ�7DEOH� ����� � 7KH� VHWWLQJV� UDQJHV� IRU
HDFK� RI� WKH� LQSXWV� DUH� VKRZQ� LQ�7DEOH� ����� � 7KH
UDQJHV� DUH� VFUROOHG� WKURXJK� E\� XVLQJ� WKH� /()7
$552:� ���� RU� WKH� 5,*+7� $552:� ���� NH\V�
7KH�VHWWLQJV�DUH�HQWHUHG�E\�SUHVVLQJ�WKH�(17�NH\
IROORZHG� E\� WKH� (1'� NH\� DQG� FRQILUPLQJ� WKH
FKDQJH� ZLWK� WKH� ��<� NH\�� � 3UHVVLQJ� ��1� DW� WKH
FRQILUP� SURPSW� ZLOO� UHWXUQ� WKH� ')3���� WR� WKH
LQSXW� VHOHFWLRQ� OHYHO�� ZKHUH� WKH� DUURZ� NH\V� � PD\
DJDLQ�EH�XVHG�WR�PDNH�D�VHOHFWLRQ�

7DEOH�����00,�'LJLWDO�,QSXW�6HWWLQJ�1DPHV�DQG

$EEUHYLDWLRQV

6(77,1*
1$0(

$%%5(9,$7,21 5$1*(

',*,7$/
,1387��

',*�,� 6HH�7DEOH����

',*,7$/
,1387��

',*�,� 6HH�7DEOH����

',*,7$/
,1387��

',*�,� 6HH�7DEOH����

',*,7$/
,1387��

',*�,� 6HH�7DEOH����

',*,7$/
,1387��

',*�,� 6HH�7DEOH����

7DEOH�����00,�'LJLWDO�,QSXW�6HWWLQJ�1DPHV�DQG

$EEUHYLDWLRQV

6(77,1*�1$0( $%%5(9,$7,21

6(7�*5283�%,7�� 6%,7��

6(7�*5283�%,7�� 6%,7��

6(7�*5283�%,7�� 6%,7��

75,3�&.7�021 7&0

',5(&7�75,3 '7

',5(&7�&/26( '&

7254� 754�

7254� 754�

%/2&.�5(&/26(5 %/.

5(&/26(�%<�(;7
,1387

5&/(;7

75,3�%<�(;7��,1387 (;77

5(&/26(�3$86( 5&/3

81%/2&.�5(&/26( 5&/81%

��&RQILJXUDEOH�2XWSXW�6HWWLQJV

7KH�VHWWLQJ�QDPHV�DQG�DEEUHYLDWLRQV�IRU�WKH�00,
&21),*85$%/(�287387�VHWWLQJV�DUH�VKRZQ�LQ
7DEOH�������7KH�VHWWLQJV�UDQJHV�DUH�VKRZQ�LQ�7DEOH
������7KH�HQWULHV�DUH�VFUROOHG�WKURXJK�E\�XVLQJ�WKH
/()7� $552:� ���� RU� WKH� 5,*+7� $552:� ���
NH\V�� � 7KH� VHWWLQJV� DUH� HQWHUHG� E\� SUHVVLQJ� WKH
(17�NH\�IROORZHG�E\�WKH�(1'�NH\�DQG�FRQILUPLQJ
WKH�FKDQJH�ZLWK�WKH���<�NH\���3UHVVLQJ���1�DW�WKH
FRQILUP� SURPSW� ZLOO� UHWXUQ� WKH� ')3���� WR� WKH
LQSXW� VHOHFWLRQ� OHYHO�� ZKHUH� WKH� DUURZ� NH\V� � PD\
DJDLQ�EH�XVHG�WR�PDNH�WKH�VHOHFWLRQ�



,17(5)$&( *(.�������

���

7DEOH�����00,�&RQILJXUDEOH�2XWSXW�6HWWLQJ

1DPHV�DQG�$EEUHYLDWLRQV

6(77,1*
1$0(

$%%5(9,$7,21 5$1*(��.(<�

127� 127� 6((�7$%/(����
127� 127� 6((�7$%/(����
$1'��,1387�� 	��� 6((�7$%/(����
$1'��,1387��� 	��� 6((�7$%/(����
$1'��,1387�� 	��� 6((�7$%/(����
$1'��,1387�� 	��� 6((�7$%/(����
$1'��,1387�� 	��� 6((�7$%/(����
$1'��,1387�� 	��� 6((�7$%/(����
$1'��,1387�� 	��� 6((�7$%/(����
$1'��,1387�� 	��� 6((�7$%/(����
$1'��,1387�� 	��� 6((�7$%/(����
$1'��,1387�� 	��� 6((�7$%/(����
287��25
,1387�����

287�����
287����

6((�7$%/(����

287��25
,1387�����

287�����
287����

6((�7$%/(����

287��25
,1387�����

287�����
287����

6((�7$%/(����

287��25
,1387�����

287�����
287����

6((�7$%/(����

3,&.83�7,0(5
287��

738� ��������

'523287
7,0(5��287��

7'2� ��������

3,&.83�7,0(5
287��

738� ��������

'523287
7,0(5��287��

7'2� ��������

3,&.83�7,0(5
287��

738� ��������

'523287
7,0(5��287��

7'2� ��������

3,&.83�7,0(5
287387��

738� ��������

'523287
7,0(5��287��

7'2� ��������



,17(5)$&( *(.�������

���

7DEOH�����3LFNXS��7ULS�DQG�&RQWURO�6LJQDOV�)RU

&RQILJXUDEOH�2XWSXWV

3,&.83 '(6&5,37,21

��2�B3 2YHU�)UHTXHQF\�8QLW��
��2�B3 2YHU�)UHTXHQF\�8QLW��
��8�B3 8QGHU�)UHTXHQF\�8QLW��
��8�B3 8QGHU�)UHTXHQF\�8QLW��
��3�B3 1HJDWLYH�6HTXHQFH�'HILQLWH�72&
��3B3 1HJDWLYH�6HTXHQFH�,QYHUVH�72&
��1�B3 *URXQG�'HILQLWH�72&�8QLW��
��1�B3 *URXQG�'HILQLWH�72&�8QLW��
��1B3 *URXQG�,QYHUVH�72&
��3�B3 3KDVH�'HILQLWH�7LPH�8QLW��
��3�B3 3KDVH�'HILQLWH�7LPH�8QLW��
��3B3 3KDVH�,QYHUVH�7LPH�2YHUFXUUHQW

75,3 '(6&5,37,21

��2�B7 2YHU�)UHTXHQF\�8QLW��
��2�B7 2YHU�)UHTXHQF\�8QLW��
��8�B7 8QGHU�)UHTXHQF\�8QLW��
��8�B7 8QGHU�)UHTXHQF\�8QLW��
��'B7 1HJDWLYH�6HTXHQFH�'HILQLWH�72&
��7B7 1HJDWLYH�6HTXHQFH�72&
��1/B7 *URXQG�,2&�/RZ�6HW
��1+B7 *URXQG�,2&�+LJK�6HW
��3/B7 3KDVH�,2&�/RZ�6HW
��3+B7 3KDVH�,2&�+LJK�6HW
��1�B7 *URXQG�'HILQLWH�72&�8QLW��
��1�B7 *URXQG�'HILQLWH�72&�8QLW��
��1B7 *URXQG�72&
��3�B7 3KDVH�'HILQLWH�7LPH�2YHUFXUUHQW�8QLW��
��3�B7 3KDVH�'HILQLWH�7LPH�2YHUFXUUHQW�8QLW��
��3B7 3KDVH�,QYHUVH�7LPH�2YHUFXUUHQW

&21752/ '(6&5,37,21

��37 0KR�3KDVH�'LVWDQFH�)XQFWLRQV
�� 8QGHUYROWDJH
�� 2YHUYROWDJH
75,3 7ULS�9LD�'LJLWDO�,QSXW
��567 5HFORVHU�$W�5HVHW�6WDWH
��&/( 5HFORVHU�(QDEOH
��/&. 5HFORVHU�$W�/RFNRXW�6WDWH
7&0B$ 7ULS�&LUFXLW�0RQLWRU�9LD�'LJLWDO

,QSXW
2(%5. )DLOXUH�WR�2SHQ�E\��'LJLWDO�,QSXW
&/%5. )DLOXUH�WR�&ORVH�E\�'LJLWDO�,QSXW
2,%5. )DLO�WR�2SHQ�%\�&RPP�RU�.H\SDG
$1'����$1'� $1'��$1'��,QSXWV
127����127� 127����127��,QSXWV

&21752/ '(6&5,37,21

&&� /RJLF�6WDWH�RI�&RQWDFW�&RQYHUWHU��
&&� /RJLF�6WDWH�RI�&RQWDFW�&RQYHUWHU��
&&� /RJLF�6WDWH�RI�&RQWDFW�&RQYHUWHU��
&&� /RJLF�6WDWH�RI�&RQWDFW�&RQYHUWHU��
&&� /RJLF�6WDWH�RI�&RQWDFW�&RQYHUWHU��
&&� /RJLF�6WDWH�RI�&RQWDFW�&RQYHUWHU��

7KHVH�,QSXWV�ZHUH�LQWURGXFHG�ZLWK�
YHUVLRQ�����3URPV�

��3URWHFWLRQ�6HWWLQJV

7KH�VHWWLQJ�QDPHV�DQG�DEEUHYLDWLRQV�IRU�WKH�00,
3527(&7,21� � VHWWLQJV� DUH� VKRZQ� LQ� 7DEOH� ����
7KH� VHWWLQJV� FDWHJRU\� DUH� VFUROOHG� WKURXJK� XVLQJ
WKH�83� DQG�'2:1� DUURZ� NH\V�� � 7KH� HQWULHV� DUH
HQWHUHG�DV�VKRZQ�LQ�WKH�UDQJH�FROXPQ�RI�WDEOH�����
6RPH�VHWWLQJV�DUH�HQWHUHG�E\�XVLQJ�WKH���<�RU���1
NH\V� ZKLOH� RWKHUV� HQWULHV� DUH� VFUROOHG� WKURXJK� E\
XVLQJ� WKH� /()7� $552:� ���� RU� WKH� 5,*+7
$552:� ���� NH\V�� � 7KH� VHWWLQJV� DUH� HQWHUHG� E\
SUHVVLQJ� WKH� (17� NH\� IROORZHG� E\� WKH� (1'� NH\
DQG� FRQILUPLQJ� WKH� FKDQJH� ZLWK� WKH� ��<� NH\�
3UHVVLQJ� ��1� DW� WKH� FRQILUP� SURPSW� ZLOO� UHWXUQ
WKH�')3����WR�WKH�LQSXW�VHOHFWLRQ�OHYHO��ZKHUH�WKH
DUURZ� NH\V� PD\� DJDLQ� EH� XVHG� WR� PDNH� WKH
VHOHFWLRQ�



,17(5)$&( *(.�������

���

7DEOH�����')3����00,�3URWHFWLRQ�6HWWLQJV�DQG�$EEUHYLDWLRQV

&$7(*25< 6(77,1* $%%5(9,$7,21 5$1*(

7,0(�29(5&855(17 *URXS���� 72&�*53���

'LVDEOH�3KDVH�72& ',6�3+�72& ',6�����(1$����

3KDVH�72&�&XUYH 3+�72&�&59 (��,19��1RWH����

9��,19��1RWH����

,19��1RWH����

3LFNXS�3KDVH�72& 3+�72&�38 ����������1RWH����

3KDVH�72&�7LPH�'LDO 3+�72&�',$/ ��������

'LVDEOH�*URXQG�72& ',6�*1'�72& ',6�����(1$����

*URXQG�72&�&XUYH *1'�72&�&59 (��,19��1RWH����

9��,19��1RWH����

,19��1RWH����

3LFNXS�*URXQG�72& *1'�72&�38 ����������1RWH����

*URXQG�72&�7LPH�'LDO *1'�72&�',$/ ��������

'(),1,7(�7,0( *URXS���� '7�*53���

'LVDEOH�3KDVH�'7�+LJK ',6�3+�'7�+ ',6�����(1$����

3LFNXS�3KDVH�'7�+LJK 38�3+�'7�+ �����������

'HOD\�3KDVH�'7�+LJK '/<�3+�'7�+ ���������

'LVDEOH�3KDVH�'7�/RZ ',6�3+�'7 ',6�����(1$����

3LFNXS�3KDVH�'7�/RZ 38�3+�'7�/ �����������

'HOD\�3KDVH�'7�/RZ '/<�3+�'7�/ ���������

'LVDEOH�*URXQG�'7�+LJK ',6�*1'�'7�+ ',6�����(1$����

3LFNXS�*URXQG�'7�+LJK 38�*1'�'7�+ �����������

'HOD\�*URXQG�'7�+LJK '/<�*1'�'7�+ ���������

'LVDEOH�*URXQG�'7�/RZ ',6�*1'�'7�/ ',6�����(1$����

3LFNXS�*URXQG�'7�/RZ 38�*1'�'7�/ �����������

'HOD\�*URXQG�'7�/RZ '/<�*1'�'7�/ ���������

,167$17$1(286 *URXS���� ,2&�*53���

'LVDEOH�3KDVH�,QVW��+LJK ',6�3+�,2&�+ ',6�����(1$����

3LFNXS�3KDVH�,QVW�+LJK 38�3+�,2&�+ �����������

'HOD\�3KDVH�,QVW�+LJK '/<�3+�,2&�+ ���������

'LVDEOH�3KDVH�,QVW�/RZ ',6�3+�,2&�/ ',6�����(1$����

3LFNXS�3KDVH�,QVW�/RZ 38�3+�,2&�/ �����������

'HOD\�3KDVH�'7�/RZ '/<�3+�,2&�/ ���������

'LVDEOH�*URXQG�,QVW�+LJK ',6�*1'�,2&�+ ',6�����(1$����

3LFNXS�*URXQG�,QVW�+LJK 38�*1'�,2&�+ �����������

'HOD\�*URXQG�,QVW�+LJK '/<�*1'�,2&�+ ���������

'LVDEOH�*URXQG�,QVW�/RZ ',6�*1'�,2&�/ ',6�����(1$����

3LFNXS�*URXQG�,QVW�/RZ 38�*1'�,2&�/ �����������

'HOD\�*URXQG�,QVW�/RZ '/<�*1'�,2&�/ ���������



,17(5)$&( *(.�������

���

7DEOH�����')3����00,�6HWWLQJV�DQG�$EEUHYLDWLRQV��&RQWLQXHG�

&$7(*25< 6(77,1*�1$0( $%%5(9,$7,21 5$1*(��.(<�

1(*$7,9(
6(48(1&(

*URXS���� 1(*6(4��*53���

'LVDEOH�1HJ��6HT��'7 ',6�16�'7�/ ',6�����(1$����

3LFNXS�1HJ��6HT�'7 38�16�'7�/ �����������

'HOD\�1HJ��6HT�'7 '/<�16�'7�/ ���������

'LVDEOH�1HJ��6HT�72& ',6�16��+�72& ',6�����(1$����

3KDVH�1HJ��6HT�&XUYH 16�72&�&59 (��,19��1RWH����

9��,19��1RWH����

,19��1RWH����

3LFNXS�1HJ��6HT�72& 38�16�72& ����������1RWH����

1HJ��6HT�72&�7LPH�'LDO 16�72&�',$/ ��������

)5(48(1&< *URXS���� )5(4�*53���

'LVDEOH�8QGHU�)UHT��8QLW�� ',6�8�)5(4� ',6�����(1$����

'LVDEOH�2YHU�)UHT��8QLW�� ',6�2�)5(4� ',6�����(1$����

'LVDEOH�8QGHU�)UHT��8QLW�� ',6�8�)5(4� ',6�����(1$����

'LVDEOH�2YHU�)UHT��8QLW�� ',6�2�)5(4� ',6�����(1$����

3LFNXS�8QGHU�)UHT��8QLW�� 38�8�)5(4� �����������

3LFNXS�2YHU�)UHT��8QLW�� 38�2�)5(4� �����������

'HOD\�7LPH�)UHT��8QLW�� '/<�)5(4� ����������

3LFNXS�8QGHU�)UHT��8QLW�� 38�8�)5(4� �����������

3LFNXS�2YHU�)UHT��8QLW�� 38�2�)5(4� �����������

'HOD\�7LPH�)UHT��8QLW�� '/<�)5(4� ����������

9ROWDJH�6XSY��7KUHVKROG 9�683�7+5 �����

72548(�&21752/ *URXS���� 754�&75/�*53���

*1'�7RUTXH�6LJQDO *1'�754�&57/�6*/ ',6��1RWH����

(;7

��1

1HJDWLYH�6HTXHQFH�/HYHO 1(*�6(4�/(9 �����������

3KDVH�7RUTXH�&RQWURO�6LJQDO 3+�754�&75/�6*/ ',6��1RWH����

��37

��

��3/

��37�6LJQDO ��37�6,*1$/ ',6

25

$1'��1RWH����

��37�5HDFK ��37�5($&+ ��������

���2YHU�9ROWDJH�3LFNXS ���29�38

���8QGHU�9ROWDJH�3LFNXS ���89�38

���7LPH�'HOD\ ���7,0(�'/<

���7LPH�'HOD\ ���7,0(�'/<

0,6&(//$1(286 *URXS���� 0,6&�*53���

'HPDQG�,QWHUYDO '(0$1'�,17(59$/ �����������1RWH����

%UHDNHU�)DLO�7LPH %5.�)�7,0(

)DLO�7R�&ORVH�7LPH )��&/26(�7,0(
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7DEOH�����')3����00,�6HWWLQJV�DQG�$EEUHYLDWLRQV���&RQWLQXHG�

&$7(*25< 6(77,1*�1$0( $%%5(9,$7,21 5$1*(��.(<�

5(&/26(5 *URXS���� 5&/�*53����

�2SWLRQDO� 5HFORVHU�6WDWXV 5&/�67$786 ',6�����(1$����

5HFORVHU�7\SH 5&/�7<3( %<�������%<
753���

1XPEHU�2I�5HFORVXUHV 180�5&/ ���

1XPEHU�2I�5HSHWLWLYH�7ULSV 180�537�753 ����

5HVHW�7LPH 567�7,0( �������������

'LVDEOH�+ROG ',6�+2/' ',6�����(1$����

+ROG�7LPH +2/'�7,0( �����������

5HFORVH���'HOD\ 5&/���'/< �����72�������

5HFORVH���'HOD\ 5&/���'/< �����72�������

5HFORVH���'HOD\ 5&/���'/< �����72�������

5HFORVH���'HOD\ 5&/���'/< �����72�������

)$8/7�/2&$7,21 *URXS���� )$8/7�/2&�*53����

3RVLWLYH�6HTXHQFH�,PSHGDQFH
0DJQLWXGH

326�6(4�,03�0$* �����WR������

3RVLWLYH�6HTXHQFH�,PSHGDQFH
$QJOH

326�6(4�,03�$1* �������������

.��� .���|=�|�|=S|� �����������

=HUR�6HTXHQFH�,PSHGDQFH�$QJOH =(52�6(4�,03�$1* �������������

/LQH�/HQJWK�8QLWV /,1(�/*7+�81,7 .0������0,/(���

/LQH�/HQJWK /,1(�/*7+ ��������

127(������7KH�VHWWLQJ�LV�FKDQJHG�E\��SUHVVLQJ�WKH�/()7�$552:�����RU�5,*+7�$552:�����NH\�WR�VHOHFW�WKH
VHWWLQJ��DQG�WKHQ�SUHVVLQJ�WKH�(17�NH\�IROORZHG�E\�WKH�(1'�NH\���7KH�XVHU�ZLOO�EH�SURPSWHG��&RQILUP�<�1���WKH���<
NH\�ZLOO�FRQILUP�WKH�FKDQJH��WKH���1�NH\�ZLOO�FOHDU�WKH�FKDQJH�

��$FWLRQV�.H\���$&7�

7KH� $&7� NH\� LV� XVHG� WR� SHUIRUP� LPPHGLDWH
DFWLRQV�� � 7KH� FDWHJRULHV� DYDLODEOH� XQGHU� WKH
$&7,216� PHQX� FDQ� EH� VFUROOHG� WKURXJK�� XVLQJ
WKH� 83� DQG� '2:1� $552:� NH\V�� � 7KH� ��
DYDLODEOH� FDWHJRULHV� DUH� OLVWHG� LQ� WKH� IROORZLQJ
SDUDJUDSKV�� � � � 7KH� NH\� VHTXHQFH� IRU� VHOHFWLQJ
DFWLRQV�LV�

$&7

������ �RU

(17

��<

,I�WKH�XVHU�ZDQWV�WKH�ILUVW�FDWHJRU\��KH�SUHVVHV�WKH
(17�NH\�WR�GLVSOD\�WKH�ILUVW�LWHP��RWKHUZLVH��KH
FDQ�XVH�WKH�$552:�NH\V�WR�JHW�WR�WKH�GHVLUHG
FDWHJRU\

:KHQ�WKH�XVHU�SUHVVHV� WKH�(17�NH\�IROORZLQJ�WKH
GLVSOD\HG� QDPH� RI� D� FDWHJRU\�� WKH� ILUVW� LWHP� RU
SURPSW� LQ� WKDW� FDWHJRU\� LV�GLVSOD\HG�� � ,I� WKH� LWHP
VHOHFWHG�ZDV�GLVDEOH��HQDEOH��WULS�RU�FORVH��WKH�00,
ZLOO�DWWHPSW�WR�DFTXLUH�WKH�DFWLRQ�ORFN���7KH�DFWLRQ
ORFN� ZLOO� ORFN� UHPRWH� FRPPXQLFDWLRQV� IURP
SHUIRUPLQJ� WKRVH� IXQFWLRQV�� � $IWHU� WKH� XVHU
UHVSRQGV�WR�WKH�SURPSW�DQG�SUHVVHV�WKH�(17�NH\�
WKH� QH[W� SURPSW� �LI� DQ\�� ZLOO� EH� DXWRPDWLFDOO\
GLVSOD\HG���7KH�')3����SHUIRUPV�WKH�DSSURSULDWH
DFWLRQ�DIWHU�WKH�ODVW�SURPSW�KDV�EHHQ�VDWLVILHG���$V
VRRQ� DV� WKH� DFWLRQ� LV� FRPSOHWH�� WKH� XVHU� ZLOO� EH
WDNHQ� EDFN� WR� WKH� EHJLQQLQJ� RI� WKH� FDWHJRU\
�ZKHUH� WKH� FDWHJRU\� QDPH� LV� GLVSOD\HG�� DQG� WKH
')3���� LV�H[SHFWLQJ� WKH�(17�NH\� WR�SURGXFH� WKH
ILUVW�SURPSW�� DQ�$552:�NH\� WR�PRYH� WR� DQRWKHU
FDWHJRU\��RU�D�&RPPDQG�NH\��
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�� 23(1�%5($.(5

7KLV�FRPPDQG�LV�XVHG�WR�WULS�WKH�EUHDNHU
PDQXDOO\�

:KHQ�WKH�(17�NH\�LV�SUHVVHG��WKH�GLVSOD\�SURPSWV
WKH�XVHU�ZLWK� WKH�PHVVDJH�&21)�<�1�� �7KH�XVHU
SUHVVHV� WKH� ��1� IRU� 12� RU� WKH� ��<� IRU� <(6� DQG
WKHQ� SUHVVHV� WKH� (17� NH\�� � ,I� WKH� XVHU� UHVSRQGV
ZLWK�D�12��WKH�PHVVDJH�%5($.(5�127�23(1('
DSSHDUV� RQ� WKH� GLVSOD\�� DQG� QR� ')3���� DFWLRQ
RFFXUV���,I�WKH�XVHU�UHVSRQGV�ZLWK�D�<(6��WKH�DFWLRQ
LV� SHUIRUPHG� DQG� WKH� ���E� FRQWDFW� IRU� WKDW
EUHDNHU�LV�PRQLWRUHG�� � ,I� WKH����E�LV�SUHVHQW��DQG
WKH�FRQWDFW�UHSRUWV�WKDW�WKH�EUHDNHU�LV�RSHQ�� WKHQ
WKH�GLVSOD\�UHSRUWV�

,I�WKH����E�FRQWDFW�UHSRUWV�WKDW�WKH�EUHDNHU�LV�QRW
RSHQ�WKHQ�WKH�GLVSOD\�UHSRUWV�

7KH�WULS�FRPPDQG�LV�LVVXHG�IRU���VHFRQG�

,I� WKH� ��E� FRQWDFW� LV� QRW� ZLUHG�� ZKHQ� WKH
FRPPDQG�LV�H[HFXWHG��WKH�GLVSOD\�UHSRUWV��

�� &/26(�%5($.(5

7KLV� FRPPDQG� LV� XVHG� WR� FORVH� D� EUHDNHU
PDQXDOO\�� � :KHQ� WKH� (17� NH\� LV� SUHVVHG�� WKH
GLVSOD\�SURPSWV� WKH�XVHU�ZLWK� WKH�PHVVDJH�&21)
<�1���7KH�XVHU�SUHVVHV�WKH���1�IRU�12�RU�WKH���<
IRU�<(6�DQG�WKHQ�SUHVVHV�WKH�(17�NH\���,I�WKH�XVHU
UHVSRQGV� ZLWK� D� 12�� WKH� PHVVDJH� %5($.(5
&/26('�DSSHDUV�RQ� WKH�GLVSOD\��DQG�QR�')3���
DFWLRQ�RFFXUV���,I�WKH�XVHU�UHVSRQGV�ZLWK�D�<(6��WKH
DFWLRQ�LV�SHUIRUPHG�DQG�WKH����E�FRQWDFW�IRU�WKDW
EUHDNHU�LV�PRQLWRUHG���,I�WKH����E�FRQWDFW�UHSRUWV
WKDW�EUHDNHU�LV�FORVHG�WKHQ�WKH�GLVSOD\�UHSRUWV�

,I�WKH����E�FRQWDFW�UHSRUWV�WKDW�WKH�EUHDNHU�LV�QRW
FORVHG�WKHQ�WKH�GLVSOD\�UHSRUWV�

7KH�&ORVH�FRPPDQG�LV�LVVXHG�IRU���VHFRQG�

,I�WKH���E�FRQWDFW�LV�QRW�ZLUHG��ZKHQ�WKH
FRPPDQG�LV�H[HFXWHG��WKH�GLVSOD\�UHSRUWV��

�� %/2&.�5&/

7KLV�FDWHJRU\�LV�XVHG�WR�EORFN�D�UHFORVH�F\FOH�

:KHQ�WKH�(17�NH\�LV�SUHVVHG��WKH�GLVSOD\�SURPSWV
WKH�XVHU�ZLWK� WKH�PHVVDJH�&21)�<�1�� �7KH�XVHU
SUHVVHV� WKH� ��1� IRU� 12� RU� WKH� ��<� IRU� <(6� DQG
WKHQ� SUHVVHV� WKH� (17� NH\�� � ,I� WKH� XVHU� UHVSRQGV
ZLWK�D�12�� WKH�PHVVDJH�&$1&(/('µ�DSSHDUV�RQ
WKH�GLVSOD\��DQG�QR�')3����DFWLRQ�RFFXUV�� � ,I� WKH
XVHU�UHVSRQGV�ZLWK�D�<(6��WKH�DFWLRQ�LV�SHUIRUPHG
DQG� WKH� UHFORVH� F\FOH� LV� EORFNHG�� � 7KH� GLVSOD\
LQGLFDWHV� 5&/� %/2&.('�� � ,I� WKH� UHFORVHU� LV
DOUHDG\� EORFNHG�� WKH� ')3���� UHVSRQGV� ZLWK� 5&/
%/2&.('�

�� 81%/2&.�5&/

7KLV�FRPPDQG�LV�XVHG�WR�XQEORFN�WKH�UHFORVHU�

:KHQ�WKH�(17�NH\�LV�SUHVVHG��WKH�GLVSOD\�SURPSWV
WKH�XVHU�ZLWK� WKH�PHVVDJH�&21)�<�1�� �7KH�XVHU
SUHVVHV� WKH� ��1� IRU� 12� RU� WKH� ��<� IRU� <(6� DQG
WKHQ� SUHVVHV� WKH� (17� NH\�� � ,I� WKH� XVHU� UHVSRQGV
ZLWK�D�12��WKH�PHVVDJH�5&/�127�81%/2&.('�
DSSHDUV� RQ� WKH� GLVSOD\�� DQG� QR� ')3���� DFWLRQ
RFFXUV���,I�WKH�XVHU�UHVSRQGV�ZLWK�D�<(6��WKH�DFWLRQ
LV�SHUIRUPHG�DQG�WKH�UHFORVH�F\FOH�LV�EORFNHG���7KH
GLVSOD\�LQGLFDWHV�5&/�8%/2&.('���,I�WKH�UHFORVHU
LV� DOUHDG\� EORFNHG�� WKH� ')3���� UHVSRQGV� ZLWK
81%/2&.('�5&/�

�� 6(7�7,0(

7KLV� FDWHJRU\� LV� XVHG� WR� GLVSOD\� RU� FKDQJH� WKH
FXUUHQW� GDWH� DQG�RU� WLPH� VWRUHG� LQ� WKH� ')3����
:KHQ�WKH�(17�NH\�LV�SUHVVHG��WKH�GLVSOD\�SURPSWV
<($5�� DVNLQJ� IRU� WKH� ODVW� WZR� GLJLWV� RI� WKH� \HDU�
7KH� XVHU� HQWHUV� WKH� �� GLJLWV� IURP� WKH� QXPHULF
NH\SDG�� WKHQ�SUHVVHV� WKH� (17� NH\�� � 7KH�')3���
WKHQ�GLVSOD\V�WKH�SURPSW�0RQWK���7KH�XVHU�HQWHUV
WKH���GLJLWV�IURP�WKH�QXPHULF�NH\SDG��WKHQ�SUHVVHV
WKH� (17� NH\�� � 7KH� ')3���� WKHQ� GLVSOD\V� WKH
SURPSW� '$<�� � 7KH� XVHU� HQWHUV� WKH� �� GLJLWV� IURP

&RPPDQG�([HFXWHG

��E�1RW�:LUHG

&RPPDQG�([HFXWHG

��E�1RW�:LUHG

%5($.(5
127�23(1('

%5($.(5
127�&/26('

%5($.(5
23(1('

%5($.(5
23(1('
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WKH� QXPHULF� NH\SDG�� WKHQ� SUHVVHV� WKH� (17� NH\�
7KH�')3����WKHQ�GLVSOD\V�WKH�SURPSW�+RXU���7KH
XVHU�HQWHUV� WKH���RU���GLJLWV�RI� WKH�KRXU�IURP�WKH
QXPHULF�NH\SDG�� WKHQ�SUHVVHV� WKH�(17�NH\�� �7KH
')3����WKHQ�GLVSOD\V�WKH�SURPSW�0,187(���7KH
XVHU�HQWHUV�WKH���GLJLWV�IURP�WKH�QXPHULF�NH\SDG�
WKHQ� SUHVVHV� WKH� (17� NH\�� WKH� ')3���� WKHQ
GLVSOD\V� WKH� SURPSW� 6(&21'�� � 7KH� XVHU� HQWHUV
WKH���GLJLWV�IURP�WKH�QXPHULF�NH\SDG��WKHQ�SUHVVHV
WKH�(17�NH\�� �7KH�')3���� WKHQ� UHVSRQGV�7,0(
6(7�� � ,I� WKH� XVHU� SUHVVHV� &/($5� DW� DQ\� WLPH
GXULQJ� WKH� SURFHVV�� WKH� GDWH� LV� QRW� VHW� DQG� WKH
'3)���� UHWXUQV� WR� WKH� 6(7� 7,0(� DFWLRQV
FDWHJRU\�

��,QIRUPDWLRQ�.H\��,1)�

7KH�,1)�NH\�LV�XVHG�WR�UHTXHVW�LQIRUPDWLRQ���7KH
FDWHJRULHV�DUH�OLVWHG�EHORZ�

(9(17�/2*6

&855(17�/2*6

67$786

(5$6(�(9(17�/2*6

)$8/7�5(32576

7KH�FDWHJRULHV�FDQ�EH� VFUROOHG� WKURXJK�XVLQJ� WKH
$552:� NH\V�� � )RU� FRQYHQLHQFH�� KRZHYHU�� HDFK
FDWHJRU\�LV�DOVR�DVVLJQHG�D�QXPEHU�VR�WKDW�WKH�XVHU
PD\�JR�GLUHFWO\�WR�WKH�FDWHJRU\�KH�ZDQWV�

:KHQ� WKH� XVHU� SUHVVHV� WKH� ,1)� NH\�� WKH� GLVSOD\
VKRZV� (9(17�/2*6�� � ,I� WKH� XVHU� ZDQWV� WKH� ILUVW
FDWHJRU\�� KH� SUHVVHV� WKH� (17� NH\� WR� GLVSOD\� WKH
(9(17�/RJV�VWRUHG�LQ�WKH�')3�����RWKHUZLVH��KH
XVHV� WKH� 83� RU� '2:1� $552:� NH\V� WR� VFUROO
WKURXJK�WKH�,QIRUPDWLRQ�RSWLRQV�� �,I�WKH�FDWHJRU\
FRQWDLQV� D� OLVW� RI� LWHPV�� WKH� XVHU� PD\� VFUROO
WKURXJK� WKH� LWHPV� XVLQJ� WKH� 83� RU� '2:1
$552:� NH\V�� LQ� WKH� VDPH� PDQQHU� DV� GHVFULEHG
DERYH� IRU� 6HWWLQJV�� � +H� PD\� JR� WR� D� SUHYLRXV
FDWHJRU\�E\�SUHVVLQJ�WKH�&/5�NH\�

�� (9(17�/2*6

7KLV� FDWHJRU\� LV� XVHG� WR� GLVSOD\� WKH� HYHQW� ORJV
VWRUHG�LQ�WKH�')3����PHPRU\�

,I� WKH� XVHU� SUHVVHV� WKH� (17� NH\�� WKH� ODVW� HYHQW� LV
GLVSOD\HG�ZLWK�WKH�GDWH�DQG�WLPH�WKDW�LW�RFFXUUHG�
3UHVVLQJ�WKH�83�RU�'2:1�DUURZ�NH\�ZLOO�DOORZ�WKH
XVHU�WR�VFUROO�WKURXJK�WKH�HYHQW�ORJV�

�� 67$786
7KLV� FDWHJRU\� LV� XVHG� WR� GLVSOD\� UHOD\� DQG� V\VWHP
VWDWXV���7KH�XVHU�SUHVVHV�WKH�,1)�NH\�DQG�WKHQ�WKH
83�RU�'2:1�$552:�NH\�DQG�WKHQ�SUHVVHV�(17
ZKHQ� 67$786� LV� GLVSOD\HG�� � 7KH� GLVSOD\� ZLOO
LQGLFDWH� WKH� FXUUHQW� YDOXH� RI� WKH� LWHP� EHLQJ
GLVSOD\HG�� DQG� ZLOO� DXWRPDWLFDOO\� XSGDWH� WKH
GLVSOD\�

7KH�IROORZLQJ�LWHPV�DUH�FDQ�EH�VHOHFWHG�IRU�GLVSOD\
E\�SUHVVLQJ�WKH�83�RU�'2:1�$552:�NH\V�

0RGHO�1XPEHU

'DWH�	�7LPH

)UHTXHQF\

5HDFWLYH�3RZHU

$FWLYH�3RZHU

1HJDWLYH�6HTXHQFH�&XUUHQW

3KDVH�WR�3KDVH�YROWDJH��9DE��9EF��9FD�

02'(/
')3��;�0;;;;;;;

�����'$7(�	�7,0(
''000��++�00�66

)5(4
;;�;;�+=

5($&7�3:5
;;�;;�09$5

$&7�3:5
;;�;;�0:

,�16
;�;��$

9[[
;;;�;;��.9
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3KDVH�WR�*URXQG�9ROWDJH��9D��9E��9F�

&XUUHQW��,D��,E��,F��,1�

$ODUP�6WDWXV

7ULS�&LUFXLW�)DLOXUH��)DLO�7R�2SHQ�

([WHUQDO�2SHQ�)DLOXUH

)DLO�7R�&ORVH

)DLO�7R�2SHQ

%UHDNHU�0DLQWHQDQFH

&XUUHQW�:LWK����2SHQ

7ULSV�'LVDEOHG

&ORFN�6WRSSHG

5HOD\�(QDEOHG

'HIDXOW�6HWWLQJV�*URXS�$ODUP

0RGHO�1XPEHU�$ODUP

'HIDXOW�&DOLEUDWLRQ�7DEOH�$ODUP

$FWLYH�6HWWLQJV�*URXS������

����%UHDNHU��6WDWXV

,I� WKH� ��E� FRQWDFW� LV� ZLUHG�� WKH� ��
�EUHDNHU��VWDWXV�ZLOO�EH� LQGLFDWHG�RQ�WKH
00,�DV�IROORZV�

,I� WKH� ��E� FRQWDFW� LV� QRW� ZLUHG�� WKH� ��
�EUHDNHU��VWDWXV�ZLOO�EH� LQGLFDWHG�RQ�WKH
00,�DV�IROORZV�

,[
;�;��$

'()�6(776�*53
12��<(6�75,3�&,5&�)

12��<(6�

02'(/�$/5
12��<(6�(;7�23(1�)

12��<(6�

'()�&$/,%�$/5
12��<(6�)$,/�72�&/26(

12��<(6�

$&7�*53
;)$,/�72�23(1

12��<(6�

%5.
&/26('��23(1�

0$,17����$/5
12��<(6�

&85������23(1�$/5
12��<(6�

9[
;;�;;��.9

75,3�',6�$/5
12��<(6�

12�&/2&.�$/5
12��<(6�

5(/�',6�$/5
12��<(6�

��
��E�1RW�:LUHG
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'LJLWDO�,QSXW�����6WDWXV

5HFORVHU�7\SH

5HFORVH�&\FOH�,Q�3URJUHVV

([WHUQDO�5HFORVH�(QDEOHG

5HFORVHU�6WDWXV

3LFNXS�6WDWXV

7KH�VWDWXV�IRU�WKH�IROORZLQJ�SLFNXSV�RU�WULSV�FDQ
EH�GLVSOD\HG��

��37 ��3'� ��3'�
��17 ��1'� ��1'�
��3+ ��3/ ��1+
��1/ ��37 ��3'�
��87� ��87�
��27� ��27�

��(5$6(�(9(17�/2*6

7KLV� FDWHJRU\� LV� XVHG� WR� HUDVH� WKH� HYHQW� ORJV� WKDW
DUH�VWRUHG�LQ�WKH�')3�������$IWHU�SUHVVLQJ�WKH�(17
NH\� WKH� XVHU� LV� SURPSWHG� WR� FRQILUP� WKH� FKDQJH�
3UHVV�WKH���<�NH\�WR�HUDVH�WKH�HYHQW�ORJ��RU�WKH���1
NH\�WR�FDQFHO�WKH�HUDVXUH�

)$8/7�5(32576

7KLV� FDWHJRU\� LV� XVHG� WR� GLVSOD\� WKH� HLJKW� IDXOW
UHSRUWV�WKDW�FDQ�EH�VWRUHG�LQ�WKH�')3������3UHVVLQJ
WKH� (17� NH\� ZLOO� FDXVH� WKH� GLVSOD\� WR� ILUVW� EODQN
DQG� WKHQ� VFUROO� UHFWDQJOHV� DV� WKH� UHSRUWV� DUH
UHWULHYHG� IURP� PHPRU\�� � WKH� GLVSOD\� ZLOO� WKHQ
LQGLFDWH� WKH� VXPPDU\� RI� WKH� ODVW� IDXOW� VWRUHG� LQ
PHPRU\�DV�IROORZV�

,I�QR�IDXOW�GDWD�KDV�EHHQ�VWRUHG�LQ�D�UHSRUW�UHFRUG�
WKHQ� WKH� GLVSOD\� ZLOO� LQGLFDWH� WKDW� LW� LV� HPSW\� DV
IROORZV�

)RU�HDFK�RI�WKH�IDXOW�UHFRUGV��WKH�IROORZLQJ�YDOXHV
FDQ� EH� GLVSOD\HG� E\� SUHVVLQJ� WKH� HQWHU� NH\�
3UHVVLQJ� WKH� &/5� NH\� DW� DQ\� WLPH� ZKLOH� YLHZLQJ
IDXOW� GHWDLOV� ZLOO� UHWXUQ� WKH� XVHU� WR� WKH� IDXOW
VXPPDU\�� � )URP� WKH� IDXOW� VXPPDU\�� SUHVVLQJ� WKH
FOHDU�NH\�ZLOO�UHWXUQ�WKH�XVHU�WR�WKH�6WDWXV�VHOHFWLRQ
RI�IDXOW�UHSRUWV�

'LVWDQFH�7R�)DXOW

3UHIDXOW�&XUUHQW���,D��,E��,F��,Q�

3UHIDXOW�9ROWDJH��9D��9E��9F��2U�9DE��9EF��9FD� ,I
2SHQ�'HOWD�&RQQHFWHG�

)DXOW�&XUUHQW��,D��,E��,F��,Q�

)DXOW� 9ROWDJH� �9D�� 9E�� 9F�� RU� 9DE�� 9EF�� 9FD� LI
2SHQ�'HOWD�&RQQHFWHG�

',*�,;
,1$&7�$&7�

5&/�,1�352*5
12��<(6�

(;7�5&/
12��<(6�

5&/�67$86
567��/2�

;;;;
12�38��38�

)$8/7���;;;
''000�++�00�66

)$8/7��
�(037<�

'LVWDQFH
;;�;�0,/(6��.06�

3UHIDXOW�,[
;;;�;;;�$

3UHIDXOW�9[
;;;�;;;�.9

)DXOW�,[
;;;�;;;�$

5&/�7<3(
������%<�75,3�����
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3LFNXSV�2U�7ULSV

7KH� IXQFWLRQV� ZLOO� EH� GLVSOD\HG� ZLWK� D� VXIIL[
FRQVLVWLQJ�RI�DQ�XQGHUVFRUH�IROORZHG�E\�WKH�SKDVH
WKDW�LQGLFDWHG�WKH�IDXOW�IRU�H[DPSOH���3'�B$�

(5$6(�)$8/7�5(32576

7KLV�FDWHJRU\�LV�XVHG�WR�HUDVH�WKH�IDXOW�UHSRUWV�WKDW
DUH�VWRUHG�LQ�WKH�')3������$IWHU�SUHVVLQJ�WKH�(17
NH\� WKH� XVHU� LV� SURPSWHG� WR� FRQILUP� WKH� FKDQJH�
3UHVV�WKH���<�NH\�WR�HUDVH�WKH�IDXOW�UHSRUWV��RU�WKH
��1�NH\�WR�FDQFHO�WKH�HUDVXUH�

��&XUUHQW�/RJV

3UHVVLQJ�´(17µ�ZKHQ�WKH�')3����GLVSOD\V�FXUUHQW
ORJV� ZLOO� FDXVH� WKH� GHPDQG� GDWD� WR� EH� UHWULHYHG
DQG� WKH� ODVW� GHPDQG� HQWU\� WR� EH� GLVSOD\HG� DV
IROORZV�

7KH�GHPDQG�GDWD�IRU�WKH�LQWHUYDOV�VHOHFWHG�FDQ�EH
VFUROOHG� WKURXJK� XVLQJ� WKH� ´83µ� RU� ´'2:1µ
$552:�NH\V���3UHVVLQJ�´(17µ�ZLOO�FDXVH�WKH�SHDN
YDOXH� RI� ,D� WKDW� ZDV� VWRUHG� RYHU� WKH� GHPDQG
LQWHUYDO�� � 7KH� IROORZLQJ� YDOXHV� FDQ� EH� VFUROOHG
WKURXJK�XVLQJ�WKH�´(17µ�NH\��,D�3HDN��,E�3HDN��,F
3HDN��,D�$YHUDJH��,E�$YHUDJH��,F�$YHUDJH�

3UHVVLQJ�WKH�´&/5µ�NH\�ZLOO�UHWXUQ�WKH�')3����WR
WKH�QH[W�KLJKHU�OHYHO�RI�PHQX�

&20081,&$7,216�6(77,1*6

7KH�FRPPXQLFDWLRQV�VHWWLQJV�PHQX�LV�DFFHVVHG�E\
HQWHULQJ�WKH�GLJLWV�´����µ�ZKHQ�WKH�GHIDXOW�VFUHHQ

LV�GLVSOD\HG�� �7KLV�SDVVZRUG�ZLOO�QRW�EH�GLVSOD\HG�
LQVWHDG� DQ� ´� µ� ZLOO� EH� GLVSOD\HG� DV� HDFK� NH\� LV
HQWHUHG�� � � 3UHVVLQJ� DQ\� RWKHU� �� GLJLWV� ZLOO� QRW� EH
DFFHSWHG�� DQG� DIWHU� WKH� IRXUWK� GLJLW� HQWU\�� WKH
GHIDXOW�GLVSOD\�ZLOO�EH�VKRZQ�DJDLQ���,I�PRUH�WKDQ
�� GLJLWV� DUH� HQWHUHG� LQ� UDSLG� VXFFHVVLRQ�� WKH
GLVSOD\�ZLOO�DSSHDU�WR�´IODVKµ���7KLV�LV�GXH�WKH�IDFW
WKDW� WKH�GLVSOD\�UHYHUWV� WR� WKH�GHIDXOW� VFUHHQ�DIWHU
WKH� IRXUWK�HQWU\�� DQG� WKHQ�FOHDUV�DQG�GLVSOD\V�DQ
´µ�IRU�HDFK�DGGLWLRQDO�NH\�SUHVVHG�

7KLV�SDVVZRUG�FDQQRW�EH�FKDQJHG�E\�WKH�XVHU�

(QWHULQJ�´����µ�ZLOO�GLVSOD\�

3UHVVLQJ� WKH�(17�NH\�ZLOO�GLVSOD\� WKH� ILUVW� VHWWLQJ
ZKLFK� LV� WKH� 8QLW� QXPEHU�� � 3UHVVLQJ� WKH� 83� RU
'2:1� DUURZ� NH\V� ZLOO� DOORZ� WKH� XVHU� WR� VFUROO
WKURXJK�WKH�FRPPXQLFDWLRQV�VHWWLQJ�RSWLRQV�

$OO� VHWWLQJV� DUH� HQWHUHG� E\� HQWHULQJ� WKH� YDOXHV
VKRZQ� LQ� WKH� 7DEOH� ���� LQ� � WDEOH�� SUHVVLQJ� WKH
´(17µ�NH\�IROORZHG�E\�WKH�HQG�NH\�DQG�SUHVVLQJ�<
WR�FRQILUP�WKH�FKDQJH�

7$%/(�����00,��&RPPXQLFDWLRQ�6HWWLQJ�1DPHV

$QG�$EEUHYLDWLRQV

6(77,1* $%%5(9,$7,21 5$1*(
81,7
180%(5

81,7�180 ������

3$66:25' 36: ����������
00,
23(5$7,216

00,�23(5 3(5�����
12�3(5����

5(027(
3257
23(5$7,216

5(0�23(5 3(5�����
12�3(5����

/2&$/�3257
23(5$7,216

/2&�23(5 3(5�����
12�3(5����

00,�6(77,1*
&+$1*(6

00,�&+* 3(5�����
12�3(5����

5(027(
3257
6(77,1*
&+$1*(6

5(0�&+* 3(5�����
12�3(5����

/2&$/�3257
6(77,1*
&+$1*(6

/2&�&+* 3(5�����
12�3(5����

,D��,E��,F��'(0$1'
GGPPP�KK�PP
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;�;;�$
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6(776
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7$%/(�����00,��&RPPXQLFDWLRQ�6HWWLQJ�1DPHV

$QG�$EEUHYLDWLRQV��&RQW��

6(77,1* $%%5(9,$7,21 5$1*(
5(027(
%$8'�5$7(

5(0�%$8' ����������
�1RWH����

/2&$/�%$8'
5$7(

/2&�%$8' ����������
�1RWH����

5(027(
6723�%,7

5(0�6723�%,7 ���

/2&$/��6723
%,7

/2&�6723�%,7 ���

1RWH�����7KH�EDXG�UDWH�LV�FKDQJHG�E\�SUHVVLQJ�WKH
/()7� RU� 5,*+7� $552:6� DQG� SUHVVLQJ� (17�
(1'��DQG�FRQILUPLQJ�E\�SUHVVLQJ���<

6$03/(�.(<�6(48(1&(

7KH� VHTXHQFH� IRU� VHWWLQJ� WKH� VHWWLQJV� JURXS� ��
72&�IXQFWLRQ�WR�9(5<�,19(56(�ZLWK�D�WLPH�GLDO
RI���DQG�D�SLFNXS�RI��$�LV�VKRZQ�LQ�7DEOH�����

7DEOH�����6DPSOH�.H\�6HTXHQFHV

.(< 5(68/7,1*�',63/$<

6(7
9,(:

6(77,1*6

02',)<
6(77,1*6

(17
*(1(5$/
6(776

%5($.(5

6(776
&)*

,13876

&)*
2873876

72&
*53�

(17
3+�72&

',6��������������������

��1
3+�72&

',6��������������

(17
3+�72&

',6�������������(1$

(1'
&21)
<�1

��<
6(77,1*6
&+$1*('

&/5
3+�72&

(1$��������������������
3+�72&�&59

,19

��
3+�72&�&59
,19�������������,19

��
3+�72&�&59

,19������������9��,19

(17
3+�72&�&59

,19������������9��,19

(1'
&21)
<�1

��<
6(77,1*6
&+$1*('

&/5
3+�72&�&59

9��,19�������������������
3+�72&�38
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��5(027(�&20081,&$7,21�,17(5)$&(

��0RGHP�&RQQHFWLRQV�DQG�6HWWLQJV

:KHQ� HVWDEOLVKLQJ� FRPPXQLFDWLRQ� EHWZHHQ� WKH
')3����DQG�D�UHPRWH�3&��WZR�PRGHPV�FRQQHFWHG
YLD� D� SKRQH� OLQH� DUH� UHTXLUHG�� RQH� PRGHP� LV
ORFDWHG� DW� WKH� ')3���� DQG� WKH� RWKHU� PRGHP� LV
ORFDWHG�DW�WKH�3&���(DFK�RI�WKHVH�PRGHPV�PXVW�EH
�+D\HV�FRPSDWLEOH�� PHDQLQJ� WKDW� WKH\� PXVW
DFFHSW�FRQILJXUDWLRQ�FRPPDQGV�ILUVW�GHYHORSHG�E\
+D\HV�� � 7KLV� LV� QHFHVVDU\� VLQFH� WKH� 0/,1.
FRPPXQLFDWLRQV� VRIWZDUH� WKDW� UXQV� RQ� WKH� 3&
VHQGV�D�+D\HV�FRPSDWLEOH� FRPPDQG� VWULQJ� WR� WKH
PRGHP�ORFDWHG�DW�WKH�3&�� �7KH�')3����GRHV�QRW
VHQG�DQ\�FRQILJXUDWLRQ�FRPPDQGV� WR� LWV�PRGHP�
%RWK�� WKH� ')3���� PRGHP� DQG� WKH� 3&� PRGHP
PXVW�EH�XQLTXHO\�FRQILJXUHG�WR�SHUPLW�WKH�XVHU�WR
ORJ� LQWR�DQG�FRPPXQLFDWH�ZLWK� WKH�')3����XVLQJ
0�/,1.�VRIWZDUH�

7KH�UHTXLUHG�FRQILJXUDWLRQ�VHWWLQJV�DUH�SUHVHQWHG
DV�FKDQJHV�WR�WKH�IDFWRU\�GHIDXOW�FRQILJXUDWLRQ
VHWWLQJV�IRU�D�+D\HV�9�6HULHV������6PDUW0RGHP�
7KH�GHIDXOW�VHWWLQJV�DUH�

%� 	&� 6� � 6�� �

(� 	'� 6� � 6�� �

/� 	*� 6� �� 6�� ��

0� 	-� 6� �

1� 	.� 6� �

3 	/� 6�� ��

4� 	3� 6�� ��

9� 	4� 6�� ��

:� 	5� 6�� �

;� 	6� 6�� �

<� 	;� 6�� �

2WKHU� �+D\HV�FRPSDWLEOH�� PRGHPV� PD\
LPSOHPHQW� D� VXEVHW� RI� WKH� IXOO� +D\HV� FRPPDQG
VHW���,W�LV�WKH�UHVSRQVLELOLW\�RI�WKH�XVHU�WR�DVFHUWDLQ
WKH� H[DFW� FRPPDQGV� DFFHSWHG� E\� D� SDUWLFXODU
PRGHP�� � 7KH� SURSHU� V\QWD[� IRU� HQWHULQJ� WKH
+D\HV�FRPSDWLEOH�FRPPDQGV��VRPHWLPHV�UHIHUUHG
WR� DV� WKH� �$7�� FRPPDQG� VHW�� LV� QRW� GHVFULEHG
KHUH���5HIHU�WR�WKH�PDQXDO�RI�\RXU�PRGHP�IRU�DQ
H[SODQDWLRQ�RI�WKLV�V\QWD[�

��3&�0RGHP

7KH� 3&� PRGHP� PXVW� EH� FRQILJXUHG� IRU
�LQWHOOLJHQW��RSHUDWLRQ��L�H���FRPPDQG�UHFRJQLWLRQ
HQDEOHG��� � )RU� WKH� +D\HV� 9�6HULHV� ����

6PDUW0RGHP� WKLV� VHWWLQJ� LV�PDGH� YLD� DQ� LQWHUQDO
MXPSHU���7KH�GHIDXOW�VHWWLQJV�OLVWHG�DERYH�DUH�YDOLG
IRU�0/,1.�� �7KRVH� FRQILJXUDWLRQ� VHWWLQJV� FULWLFDO
WR� WKH� RSHUDWLRQ� RI� 0/,1.� DUH� FKDQJHG� E\
0/,1.���7KH�FRQILJXUDWLRQ�FRPPDQGV�VHQW�WR�WKH
PRGHP�IURP�0/,1.�DUH�

������VHW�PRGHP�WR�FRPPDQG�PRGH�

�GHOD\���VHFRQGV�

$7(�/�4�6� ��9�;�<���VHH�H[SODQDWLRQ�EHORZ�

&RPPDQG�H[SODQDWLRQ�

$7 � PRGHP�DWWHQWLRQ�FRPPDQG

(�� �� GLVDEOH�FRPPDQG�VWDWH�HFKR

/� �� ORZ�VSHDNHU�YROXPH��QRW�UHTXLUHG�

4� �� PRGHP�UHWXUQV�UHVXOW�FRGHV

9� �� UHVXOW�FRGHV�UHWXUQHG�LQ�QXPHULF
IRUP

;� �� HQDEOHV�IHDWXUHV�UHSUHVHQWHG�E\�UHVXOW
FRGHV

<� �� GLVDEOH�ORQJ�VSDFH�GLVFRQQHFW

6� �� �� DOORZV�PRGHP�WR�KDQJ�XS�LI
FRQQHFWLRQ�LV�QRW�PDGH�ZLWKLQ���
VHF�

,I� DOO� RI� WKH� DERYH� FRPPDQGV� DUH� QRW
SURJUDPPDEOH�� WKHQ� WKH�PRGHP�ZLOO�QRW� RSHUDWH
SURSHUO\�� � ,Q� DGGLWLRQ� WR� WKH� UHTXLUHG
FRQILJXUDWLRQ� VHWWLQJV� OLVWHG� DERYH�� LW� LV� VXJJHVWHG
WKDW�WZR�RWKHU�VHWWLQJV�EH�PDGH�E\�WKH�XVHU���7KHVH
DUH�

	'� � FDXVHV�WKH�PRGHP�WR�UHVHW�RQ�WKH
21�WR�2))�WUDQVLWLRQ�RI�'75

	&� � FDXVHV�'&'��'DWD�&DUULHU�'HWHFW��WR
WUDFN�WKH�UHFHLYHG�FDUULHU�VLJQDO

7KH�PRGHP�ZLOO�RSHUDWH�SURSHUO\�ZLWKRXW�PDNLQJ
WKHVH�WZR�VHWWLQJV�EXW�WKH�PRGHP�ZLOO�QRW�KDQJ�XS
LI�WKH�DSSURSULDWH�KDQGVKDNLQJ�VLJQDO�LV�ORVW�

$�0/,1.�VHWWLQJ�HVWDEOLVKHV�WKH�EDXG�UDWH��ZKLFK
PXVW�PDWFK� WKH� EDXG�UDWH� VHWWLQJ� RI� WKH�')3����
0/,1.� ZLOO� WKHQ� VHW� WKH� VSHFLILHG� 3&� VHULDO� SRUW
�L�H��� &20��� &20��� WR� WKH� SURSHU� EDXG� UDWH�
SDULW\��GDWD�ELWV��DQG�VWRS�ELWV���,I�WKH�3&�PRGHP�LV
FDSDEOH�RI�RSHUDWLQJ�DW�PRUH�WKDQ�RQH�EDXG�UDWH�
WKHQ�LW�PXVW�EH�DEOH�WR�DXWRPDWLFDOO\�FRQILJXUH�LWV
EDXG� UDWH�� FKDUDFWHU� OHQJWK��DQG�SDULW\� VHWWLQJ�E\
H[DPLQLQJ�WKH��$7��FRPPDQG�SUHIL[�
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��')3����0RGHP

7KH� ')3���� PRGHP� PXVW� EH� FRQILJXUHG� IRU
�GXPE�� RSHUDWLRQ� �L�H��� FRPPDQG� UHFRJQLWLRQ
GLVDEOHG��� � )RU� WKH� +D\HV� 9�6HULHV� ����
6PDUW0RGHP� WKLV� VHWWLQJ� LV�PDGH� YLD� DQ� LQWHUQDO
MXPSHU�� � 6LQFH� WKH� ')3���� GRHV� QRW� VHQG� DQ\
FRQILJXUDWLRQ� FRPPDQGV� WR� LWV� PRGHP�� WKH
UHTXLUHG� FRQILJXUDWLRQ� VHWWLQJV� PXVW� EH� PDGH
SULRU� WR� FRQQHFWLQJ� WKH� PRGHP� WR� WKH� ')3����
$GGLWLRQDOO\��WKH�PRGHP�PXVW�EH�LQLWLDOL]HG�WR�WKH
UHTXLUHG�FRQILJXUDWLRQ�VHWWLQJV�HDFK� WLPH�PRGHP
SRZHU�LV�WXUQHG�2))�DQG�WKHQ�21���'HSHQGLQJ�RQ
WKH�GHVLJQ�RI� WKH�PRGHP�WKLV� LV�DFFRPSOLVKHG�E\
PDNLQJ� DOO� WKH� UHTXLUHG� VHWWLQJV� YLD� VZLWFKHV� RU
VDYLQJ�WKH�VHWWLQJV�LQ�QRQ�YRODWLOH�PHPRU\�

7KH�UHTXLUHG�FRQILJXUDWLRQ�VHWWLQJV�DUH�

(� � GLVDEOH�FRPPDQG�VWDWH�HFKR

/� � ORZ�VSHDNHU�YROXPH��QRW�QHFHVVDU\�

4� � GLVDEOH�UHVXOW�FRGH�GLVSOD\

	&� �� '&'�WR�WUDFN�WKH�UHFHLYHG�FDUULHU
VLJQDO

	'�� � FDXVHV�WKH�PRGHP�WR�UHVHW�RQ�WKH
21�WR�2))�WUDQVLWLRQ�RI�'75

	4� � DV\QFKURQRXV�PRGH

6� � � HQDEOH�DXWR�DQVZHU

,I� DQ\� RI� WKH� DERYH� VHWWLQJV� FDQQRW� EH
LPSOHPHQWHG�� WKH� PRGHP� PD\� QRW� DQVZHU�� WKH
')3���� PD\� QRW� FRQQHFW� SURSHUO\�� RU� WKH� XVHU
PD\�QRW�EH�DEOH�WR�ORJ�LQWR�WKH�')3����

:LWK� D� +D\HV� 9�6HULHV� ����� 6PDUW0RGHP� RU
HTXLYDOHQW�� WKH� ')3���� PRGHP� ZLOO� SHUIRUP� D
PRGXODWLRQ�KDQGVKDNH�ZLWK�WKH�3&�PRGHP�WR�VHW
WKH�EDXG�UDWH�RI�WKH�')3����PRGHP���7KH�GHIDXOW
VHWWLQJ� RI� �1��� SHUPLWV� KDQGVKDNLQJ� WR� RFFXU� DW
DQ\�EDXG�UDWH�VXSSRUWHG�E\�ERWK�PRGHPV���7KLV�LV
RQH� UHDVRQ� ZK\� LW� LV� SUHIHUDEOH� WR� XVH� LGHQWLFDO
PRGHPV�DW�HDFK�HQG�

1RWH� WKDW� DXWR�DQVZHULQJ� LV� FRQWUROOHG� ZLWK
UHJLVWHU� 6��� � 6� ��GLVDEOHV� DXWR�DQVZHU�� � 6� ��ZLOO
FDXVH�WKH�')3����PRGHP�WR�DQVZHU�WKH�LQFRPLQJ
FDOO� DIWHU� RQH� ULQJ�� � 6�� FDQ� EH� VHW� IRU� DQ\� YDOXH
EHWZHHQ���DQG������IRU�WKH�+D\HV�PRGHP�DVVXPHG
KHUH�� LI� LW� LV�GHVLUDEOH� WR�GHOD\�PRGHP�DQVZHULQJ�
,I� WKH� ')3���� PRGHP� UHJLVWHU� 6�� LV� VHW� KLJKHU
WKDQ����� WKH�3&�PRGHP�PD\� WLPH� RXW� DQG�KDQJ
XS�EHIRUH�WKH�')3����PRGHP�FDQ�DQVZHU���6� ��
PHDQV� WKDW� WKH�')3����PRGHP�ZLOO� DQVZHU� DIWHU
WZHOYH�ULQJV�DQG�FRUUHVSRQGV�DSSUR[LPDWHO\�WR�WKH
��� VHFRQG� GHOD\� �6� ���� DW� WKH� 3&� PRGHP�
KRZHYHU� WKH� XVHU� VKRXOG� YHULI\� WKH� QXPEHU� RI
ULQJV� WKDW� FRUUHVSRQG� WR� ��� VHFRQGV� IRU� D
SDUWLFXODU�DSSOLFDWLRQ�

7DEOH������LV�D�OLVWLQJ�RI�WKH�PRGHP�FRPPDQG�VHW
WR�FRPPXQLFDWH�WR�WKH�')3����IURP�D�UHPRWH�3&�

��1XOO�0RGHP�&RQQHFWLRQV

$�3&�FDQ�EH�FRQQHFWHG�WR�D�')3����UHOD\�ZLWKRXW
WKH�LQWHUYHQLQJ�PRGHPV�DQG�SKRQH�OLQH�E\�XVLQJ
D�VSHFLDO�FDEOH�FDOOHG�D�´QXOO�PRGHPµ�FDEOH�� �7KH
UHTXLUHG�SLQ�WR�SLQ�FRQQHFWLRQV�IRU�D�QXOO�PRGHP
FDEOH� DUH� VKRZQ� LQ� )LJXUH� ����� � 7KH� QXOO�PRGHP
FDEOH�VKRXOG�QRW�H[FHHG����IHHW�LQ�OHQJWK�

7DEOH�������0RGHP�6HWXS�&ULWHULD��+D\HV�&RPSDWLEOH�

)XQFWLRQ������������������������������������������������������������')3����0RGHP��UHPRWH���������������������3&�0RGHP��ORFDO�

'75�6WDWXV )ROORZ�'75��	'�� )ROORZ�'75��	'��

5HVXOW�&RGH�)RUPDW 1XPHULF��9�� 1XPHULF��9��

5HVXOW�&RGH�'LVSOD\ 'LVDEOH��4�� (QDEOH��4��

&RPPDQG�6WDWH�(FKR 'LVDEOH��(�� 'LVDEOH��(��

$XWR�$QVZHU (QDEOH��6� �� 'LVDEOH��6� ��

&DUULHU�'HWHFW )ROORZ�&'��	&�� )ROORZ�&'��	&��

-DFN�7\SH 5-�����HWF���	-�� 5-�����HWF���	-��

&RPPDQG�5HFRJQLWLRQ 'LVDEOH��'XPE� (QDEOH��6PDUW�

&RPP��6WG���#�����ESV� %HOO����$��%�� %HOO����$��%��
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7DEOH�������0RGHP�6HWXS�&ULWHULD��+D\HV�&RPSDWLEOH���&RQW��

)XQFWLRQ������������������������������������������������������������')3����0RGHP��UHPRWH���������������������3&�0RGHP��ORFDO
5HVSRQVH�WR�'75 0RGHP�5HVHW��	'�� 0RGHP�5HVHW��	'��

3XOVH�'LDO�5DWLR ���0N����%N��	3�� ���0N����%N��	3��

)LJXUH�����')3����5HPRWH�&RPPXQLFDWLRQV�7R�3&�'LUHFWO\

&RPPXQLFDWLRQ�&DEOH�3DUW������$����3����

��56���

7KH�56����RSWLRQ�ZLOO�JLYH� WKH�XVHU� WKH�DELOLW\� WR
PXOWL�GURS� XS� WR� ��� ')3���� UHOD\V� RQWR� D� VLQJOH
SDLU�RI�ZLUHV���56����FDQ�RQO\�EH�XVHG�ZLWK�WKH�*(�
/LQN�SURWRFRO�RSWLRQ���7KH�56����FDQ�EH�HLWKHU�D
��ZLUH�RU�D���ZLUH�V\VWHP���VHH�)LJXUH������

��,QVWDOODWLRQ

,I� \RX� KDYH� D� ')3��;;;;;;;;;;� \RX� ZLOO� EH
DEOH� WR� FRPPXQLFDWH� ZLWK� WKH� ')3���� XVLQJ
56����RSWLRQ���7KH�56����IHDWXUH�PDNHV�XVH�RI�D
SOXJ�LQ� ERDUG� ORFDWHG� DW� WKH� XSSHU�OHIW� FRUQHU� RI
\RXU�SURFHVVRU�ERDUG��VHH�)LJXUH������

,I� \RX� KDYH� SXUFKDVHG� WKH� ERDUG� VHSDUDWHO\� \RX
ZLOO� ILUVW� KDYH� WR� LQVWDOO� LW� LQWR� WKH� SOXJ�LQ
FRQQHFWRU���7KLV�LV�GRQH�E\�SODFLQJ�WKH�FDUG�HGJH
�ZLWK�WKH�JROG�ILQJHUV��LQWR�WKH�SOXJ�LQ�FRQQHFWRU
DW� DQ�DSSUR[LPDWHO\� ��°� DQJOH� DQG� WKHQ�SUHVVLQJ
GRZQ�XQWLO�WKH�WDEV�VQDS�LQWR�SODFH���&KHFN�WR�VHH
WKDW� WKH� WZR� JXLGH� SLQV� RQ� WKH� SOXJ�LQ� FDUG� IDOO
LQWR�WKHUH�DSSURSULDWH�KROHV�

��-XPSHU�6HWWLQJV

7KH� MXPSHUV� RQ� WKH� SOXJ�LQ� ERDUG� DQG� WKH
SURFHVVRU�ERDUG�KDYH�WR�EH�FRQILJXUHG�FRUUHFWO\�WR
DOORZ� SURSHU� FRPPXQLFDWLRQ�� � 7KH� XVHU� PXVW
NQRZ�WZR�WKLQJV���)LUVW��WKH�XVHU�PXVW�GHFLGH�LI�KH
ZDQWV�D���ZLUH�RU�D���ZLUH� V\VWHP�DQG� VHFRQG�� WKH
XVHU� PXVW� GHWHUPLQH� LI� WKH� UHOD\� UHTXLUHV
WHUPLQDWLQJ�UHVLVWRUV�

,I�\RXU�V\VWHP�GRHV�QRW�UHTXLUH�D�PRGHP�D���ZLUH
V\VWHP� ZLOO� EH� PRVW� HIILFLHQW�� � +RZHYHU�� LI� \RXU
V\VWHP�KDV�DGGLWLRQDO�GHYLFHV�LQVWDOOHG�WKDW�GR�QRW
KDYH� WUDQVPLW�UHFHLYH� FRQWURO� OLQHV�� WKHQ�D� ��ZLUH
V\VWHP� LV� WKH�RQO\�DOWHUQDWLYH�� � 6HH�7DEOH� ����� IRU
WKH� SURSHU� MXPSHU� VHWWLQJV� WR� VHOHFW� �� RU� �� ZLUH
FRQQHFWLRQV�

7DEOH��������:LUH�YV���:LUH�&RQQHFWLRQ

-XPSHU ��:LUH�56��� ��:LUH�56���

3� � �
3� � �
3� � �

7'
5'

'65
5,

'75
576
&76
'&'
*1'

�
�
�
�
�
�
�
�
�

72�')3����&200
3257

7'
5'
'65
5,
'75
576
&76
'&'
*1'

72�3&�'%��
&200�3257

�
�
�
�
�
�
�
�
�

'%���0DOH '%���)HPDOH
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�� �-XPSHU

�� �1R�-XPSHU

7KH� WHUPLQDWLQJ� UHVLVWRUV� DUH� XVHG� WR� OLPLW
UHIOHFWLRQ� RQ� WKH� FRPPXQLFDWLRQ� FDEOHV�� � 7KH
UHOD\V� DW� HLWKHU� HQG� RI� \RXU� FRPPXQLFDWLRQ� OLQN
VKRXOG� EH� WHUPLQDWHG�ZLWK� WKH� ���� RKP� UHVLVWRUV
ORFDWHG� RQ� WKH� SOXJ�LQ� FDUG�� � 6HH� 7DEOH� ����� IRU
MXPSHU�VHOHFWLRQ�WDEOHV�

7DEOH������7HUPLQDWLQJ�5HVLVWRU�6HOHFWLRQ

-XPSHU 1R
7HUPLQDWLRQ

��:LUH
7HUPLQDWLRQ

��:LUH
7HUPLQDWLRQ

3� � � �
3� � � �
3� � � �
3� � � �
3� � � �
3� � � �

��56����2XWSXW

:KHQ� \RX� DUH� XVLQJ� WKH� 56���� RSWLRQ�� SRUW� �� LV
\RXU� 56���� RXWSXW�� � 7KH� SLQ� RXW� RI� SRUW� �� LV
FRQILJXUHG�DV�VKRZQ�LQ�7DEOH������

7DEOH������3RUW���3LQ�2XW�ZLWK�WKH�56����2SWLRQ

,QVWDOOHG

3LQ )XQFWLRQ

� 7;%����

� 5;$����

� 5;%

� 7;$
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RS485 Syst em (2-wire)

DFP #1 DFP #32

2        3 2        3

Port 3 Port 3

RS232/
RS485
Adaptor

Computer
W ith
M LINK
Software

RXB (+)

TXA (-)

RS485 Syst em (4-wire)

DFP #1 DFP #32

2  8    3 2  8     3    6

Port 3 Port 3

RS232/
RS485
Adaptor

Computer
W ith
M LINK
Software

TXB

RXA

6

RXB

TXA

)LJXUH�����56����,QWHUFRQQHFWLRQV

&RPSXWHU�ZLWK
0/,1.�6RIWZDUH

56�����6\VWHP��WZR�ZLUH�

56�����6\VWHP��IRXU�ZLUH�

&RPSXWHU�ZLWK
0/,1.�6RIWZDUH
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J6

J7

J8

J9

J10

J11

J12

J13

Target Reset Switch

Output Relays

Target LEDs

Port 1
Port2/3

P1

P2P7

P9P8

RS485 Card
(Optional)

J1J3

J4J5

RS-232

PC

Jumper PC on J1
through J5 for fiber
optic and RS485
communciation.

J2

)LJXUH�����2SWLRQDO�56����%RDUG�/RFDWLRQ
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&KDSWHU������62)7:$5(
7KH�IROORZLQJ�VHFWLRQ�JLYHV�WKH�XVHU�D�GHVFULSWLRQ
RI�WKH�KDUGZDUH�DQG�VRIWZDUH�QHFHVVDU\�IRU�UHPRWH
FRPPXQLFDWLRQ�WR�WKH�')3����� �7KH�')3����KDV
WZR�GLIIHUHQW� FRPPXQLFDWLRQ�SURWRFROV��*(�/,1.
DQG�$6&,,���7KLV�62)7:$5(�VHFWLRQ�ZLOO�OLNHZLVH
EH� VHSDUDWHG� LQWR� WZR� VHFWLRQV�� �7KLV� ILUVW� VHFWLRQ
ZLOO�GHVFULEH�WKH�RSHUDWLRQ�RI�WKH�*(�SURWRFRO�DQG
WKH� VHFRQG� VHFWLRQ� ZLOO� GHVFULEH� WKH� RSHUDWLRQ� RI
WKH�$6&,,�SURWRFRO�

��*(�35272&2/���0OLQN

��6<67(0�5(48,5(0(176

��+DUGZDUH

7KH�PLQLPXP�KDUGZDUH�UHTXLUHPHQWV�FRQVLVWV�RI
WKH� IROORZLQJ� FRPSRQHQWV�� DQ� ,%0�$7� RU
FRPSDWLEOH�FRPSXWHU�ZLWK����.�E\WHV�RI�IUHH�EDVH
PHPRU\����0%�RI�KDUG�GULYH� VSDFH�� ORZ�GHQVLW\��
���� LQFK� IORSS\� GULYH�� (*$�PRQLWRU� �� RQH� VHULDO
SRUW� �DQ� DGGLWLRQDO� VHULDO� RU� SDUDOOHO� SRUW� LI
SULQWLQJ� LV� UHTXLUHG��� DQG� RQH� +3� /DVHU� -HW
FRPSDWLEOH�SULQWHU�IRU�SULQWLQJ�UHSRUWV�

$OVR�� DQ� LQWHUIDFH� FDEOH� ZLOO� EH� QHFHVVDU\� WR
FRPPXQLFDWH�ZLWK�WKH�UHOD\���6HH�WKH�,17(5)$&(
VHFWLRQ�)LJXUH�����

��6RIWZDUH

5HTXLUHV� 06'26� ���� RU� DERYH� IRU� WKH� RSHUDWLQJ
V\VWHP�

��,167$//$7,21

7R�LQVWDOO�WKH�0OLQN�VRIWZDUH�LQVHUW�WKH�������LQFK
IORSS\�GLVN� ��FKDQJH�GLUHFWRU\� WR� WKH�IORSS\�GULYH�
DQG�W\SH�WKH�IROORZLQJ�DW�WKH�'26�SURPSW�

,QVWDOO��$�?�&�?0/,1.���(17(5!

,QVWDOO��^VRXUFH�ORFDWLRQ`�^ILOH
GHVWLQDWLRQ`�(17(5!

��5811,1*�0/,1.

2QFH� 0OLQN� KDV� EHHQ� VXFFHVVIXOO\� LQVWDOOHG�� W\SH
WKH� IROORZLQJ� FRPPDQGV� DW� WKH� '26� SURPSW� WR
VWDUW�WKH�SURJUDP�

&�?�FG�?0OLQN��(17(5!

0OLQN��(17(5!

2QFH�WKH�SURJUDP�KDV� VWDUWHG�� WKH�0OLQN� VWDUW�XS
VFUHHQ� ZLOO� DSSHDU�� 7RXFKLQJ� DQ\� NH\� ZLOO� PRYH
WKH�SURJUDP�WR�WKH�QH[W�VFUHHQ�ZKLFK�FRQWDLQV�WKH
*HQHUDO� (OHFWULF� GLVFODLPHU� DQG� D� SURPSW� IRU� D
SDVVZRUG�

   Mlnk   2.2

Genera l  E lec t r ic  Pro tec t ion  and Cont ro l  Equ ipment  has des igned th is
sof tware wi th  the object ive of  obta in ing data for ,  and t ransmi t t ing data to
dig i ta l  protect ion re lays.   GE shal l  have no l iabi l i ty  for  any c la im of  any
k ind f rom negl igent  use of  the sof tware or  f rom fa i lure of  the sof tware to
opera te  as  in tended.

M LINK

P A S S W O R D :

��3$66:25'6

0OLQN� FRQWDLQV� WZR� OHYHOV� RI� SDVVZRUGV�� � 7KHVH
OHYHOV� DUH� WKH� ,148,5<� OHYHO� DQG� WKH
02',),&$7,21�OHYHO�

��,QTXLU\

7KH�ORZHVW�DFFHVV�OHYHO�LV�WKH�,148,5<�OHYHO���7KH
XVHU� JDLQLQJ� DFFHVV� WR� WKH� SURJUDP� ZLWK� WKLV
SDVVZRUG� LV� RQO\� DXWKRUL]HG� WR� PDNH� LQTXLULHV�
7KH� XVHU� FDQ� SHUIRUP� JHQHUDO� FRQILJXUDWLRQ
LQTXLULHV� RU� HVWDEOLVK� FRPPXQLFDWLRQV� ZLWK� WKH
SURWHFWLRQ� HTXLSPHQW� IRU� WKH� SXUSRVH� RI� VWDWXV�
ORJ�� DQG� VHWWLQJ� LQTXLUHV�� � 2SHUDWLRQV� DQG
SURWHFWLRQ� VHWWLQJ� PRGLILFDWLRQV� FDQQRW� EH
SHUIRUPHG�E\�XVHUV�DFFHVVLQJ� WKH�SURJUDP�DW� WKLV
VHFXULW\�OHYHO�

��0RGLILFDWLRQV

7KH� 02',),&$7,21� OHYHO� DOORZV� WKH� XVHU
FRPSOHWH� DFFHVV� WR� DOO� VHWWLQJV� DQG� SURWHFWLRQ
V\VWHP�RSHUDWLRQV�

7KH�GHIDXOW�,148,5<�SDVVZRUG�LV� ')3���

7KH�GHIDXOW�02',),&$7,216�SDVVZRUG�LV���

,I� \RXU� UHOD\� KDV� WKH� *(� SURWRFRO� LWV� LQWHUQDO
GHIDXOW�SDVVZRUGV�ZLOO�DJUHH�ZLWK�WKH�0OLQN�GHIDXOW
SDVVZRUGV�
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,I� \RXU� UHOD\� KDV� WKH� *(� SURWRFRO� LWV� LQWHUQDO
GHIDXOW�SDVVZRUGV�ZLOO�DJUHH�ZLWK�WKH�0OLQN�GHIDXOW
SDVVZRUGV�

��352*5$0�23(5$7,21
7KH� LQLWLDO� KRUL]RQWDO� PHQX� KDV� WKH� IROORZLQJ
LWHPV�

*(1(5$/

&211(&7,21

(;,7

(DFK� RI� WKH� PHQX� LWHPV� LV� XVHG� WR� FRQWURO� WKH
VHWXS�DQG�RSHUDWLRQ�RI�WKH�0OLQN�FRPPXQLFDWLRQ
VRIWZDUH�ZLWK�WKH�UHOD\�

��*HQHUDO

7KH�*(1(5$/�PHQX�DOORZV�WKH�XVHU�WR�FRQILJXUH
WKH� SDUDPHWHUV� XVHG� WR� FRPPXQLFDWH� ZLWK� WKH
UHOD\�� � 7KH� *(1(5$/� PHQX� FRQWDLQV� WKH
IROORZLQJ�LWHPV�

,148,5<�3$66:25'

02',),&$7,21�3$66:25'

/$1*8$*(

',67$1&(�81,76

021,725

6(5,$/�3257

%$8'�5$7(

02'(0�7<3(

',$/�02'(

3$5,7<

:25'�/(1*7+

6723�%,7

,1,7,$/,=$7,21�675,1*

Mlink   2.2G E N E R A L  C O N F I G U R A T I O N

I N Q U I R Y  P A S S W O R D   :  D F P 1 0 0 M O D I F I C A T I O N S  P A S S W O R D  :  1

L A N G U A G E  :   E N G L I S H D I S T A N C E  U N I T S   :   MILES

MONITOR    :   COLOR

S E R I A L  P O R T :  C O M 2

BAUD RATE  :   4800 PARITY :  NO

M O D E M  T Y P E :  H A Y E S W O R D  L E N G T H : 8

D IAL  MODE  :   TONE STOP B IT : 1

INIT IALIZATION STRING :

,148,5<�3$66:25'�
7KLV� ORFDWLRQ� UHYHDOV� WKH� SDVVZRUG� XVHG� IRU
LQTXLULHV� WR� WKH� UHOD\�� � ,I� \RX� KDYH� HQWHUHG� LQWR
0OLQN�ZLWK�\RXU�,148,5<�SDVVZRUG��WKLV�LWHP�ZLOO
EH�FRQFHDOHG�E\�WKH�DVWHULVN�FKDUDFWHU����

02',),&$7,21�3$66:25'�
7KLV� ORFDWLRQ� UHYHDOV� WKH� SDVVZRUG� XVHG� IRU
PRGLILFDWLRQV� WR� WKH� UHOD\�� � ,I� \RX� KDYH� HQWHUHG
LQWR�0OLQN� ZLWK� \RXU�02',),&$7,21� SDVVZRUG
\RX� FDQ� FKDQJH� WKH� SDVVZRUG� E\� HQWHULQJ� D
GLIIHUHQW�DOSKD�QXPHULF�VWULQJ�LQ�WKLV�ORFDWLRQ�

/$1*8$*(�
0OLQN� LV� FDSDEOH� RI� GLVSOD\LQJ� DOO� WH[W� LQ� HLWKHU
(QJOLVK� RU� 6SDQLVK�� � 7KLV� ORFDWLRQ� DOORZV� \RX� WR
VHOHFW�\RXU�SUHIHUHQFH�

',67$1&(�81,76�
:KHQ�YLHZLQJ�WKH�GLVWDQFH�WR�D�IDXOW�WKLV�ORFDWLRQ
ZLOO�VHOHFW�WKH�XQLWV��.0�RU�0LOHV��IRU�WKH�GLVWDQFH
GLVSOD\�

021,725�
7R� SHUPLW� SURSHU� YLHZLQJ� RI� WKH� PHQXV�� LW� LV
QHFHVVDU\� WR� LQGLFDWH� ZKLFK� W\SH� RI� PRQLWRU� LV
FRQQHFWHG� WR� WKH� 3&�� � 7KH� DYDLODEOH� RSWLRQV� IRU
WKLV�VHWWLQJ�DUH��PRQRFKURPH�RU�FRORU�

6(5,$/�3257�
0OLQN�FRPPXQLFDWHV�ZLWK�WKH�UHOD\��GLUHFWO\�RU�YLD
PRGHP�� WKURXJK� WKH� FRPSXWHU·V� VHULDO� SRUW�� � ,Q
WKH�JHQHUDO�FRQILJXUDWLRQ�LW�LV�QHFHVVDU\�WR�VSHFLI\
ZKLFK� VHULDO� SRUW�� &20�� RU� &20��� ZLOO� EH� XVHG
IRU�WKH�FRQQHFWLRQ�
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0OLQN� DOVR� LQFOXGHV� PRXVH� VXSSRUW�� � ,W� LV� QRW
QHFHVVDU\� WR� VSHFLI\� ZKLFK� SRUW� WKH� PRXVH� LV
FRQQHFWHG�WR�EHFDXVH�GHWHFWLRQ�LV�DXWRPDWLF�

%$8'�5$7(�
0OLQN� LV� FDSDEOH� RI� FRPPXQLFDWLQJ� ZLWK
SURWHFWLRQ� V\VWHPV� DW� WUDQVPLVVLRQ� UDWHV� UDQJLQJ
IURP� ���� WR� ������ ELWV� SHU� VHFRQG� �ESV��� � )RU
VXFFHVVIXO� FRPPXQLFDWLRQV� LW� LV� QHFHVVDU\� WR
FRQILJXUH�0OLQN� WR� WKH� VDPH� WUDQVPLVVLRQ� UDWH� DV
WKDW�RI�WKH�UHOD\�

02'(0�7<3(�

$OORZV�\RX�WR�VHOHFW�WKH�PRGHP�W\SH���7KH�PRGHP
RSWLRQV�DUH�

9����%,6

+D\HV�FRPSDWLEOH

',$/�02'(�

3DUDPHWHU� WKDW� GHSHQGV� RQ� \RXU� SKRQH� V\VWHP�
6HOHFW� WRQH� RU� SXOVH� DFFRUGLQJ� WR� GLDOLQJ
SURFHGXUHV�

3$5,7<�
3DUDPHWHU� ZKRVH� YDOXH� PD\� EH� 12�� (9(1�� RU
2''�� )RU� VXFFHVVIXO� FRPPXQLFDWLRQV� LW� LV
QHFHVVDU\�WR�FRQILJXUH�0OLQN�WR�WKH�VDPH�SDULW\�DV
WKDW�RI�WKH�PRGHP�

:25'�/(1*7+�
3DUDPHWHU�ZKRVH�YDOXH�LV�QRUPDOO\���� �)RU�UHPRWH
FRPPXQLFDWLRQV� VRPH� PRGHPV� PD\� UHTXLUH� D
GLIIHUHQW� ZRUG� OHQJWK�� � )RU� SURSHU� VHOHFWLRQ
FRQVXOW�\RXU�PRGHP�PDQXDO�

6723�%,7�
3DUDPHWHU� ZKRVH� YDOXH� LV� QRUPDOO\� ��� )RU
VXFFHVVIXO� FRPPXQLFDWLRQV� LW� LV� QHFHVVDU\� WR
FRQILJXUH�0OLQN� WR� WKH� VDPH�QXPEHU� RI� VWRS� ELWV
UDWH�DV�WKDW�RI�WKH�UHOD\�

��&RQQHFWLRQ

7KH� &211(&7,21� PHQX� DOORZV� WKH� XVHU� WR
VHOHFW� /2&$/� 02'(� RU� 5(027(� 02'(
&211(&7,216��PRGHP��WR�WKH�UHOD\��DV�ZHOO�DV
DQ�(08/$7,21�PRGH��ZKLFK�ZLOO�DOORZ�D�XVHU�WR
EHFRPH� IDPLOLDU� ZLWK� WKH� V\VWHP� VHWWLQJV� ZLWKRXW
DFWXDOO\� EHLQJ� FRQQHFWHG� WR� WKH� UHOD\�� � $OVR�
(08/$7,21� PRGH� DOORZV� WKH� XVHU� WR� HGLW� DQG
VWRUH� VHWWLQJV� LQ� D� ILOH� WR� EH� GRZQORDGHG� WR� WKH

UHOD\�DW�D�ODWWHU�GDWH�

:KHQ�HQWHULQJ�WKH�&211(&7,21�PHQX�WKH�XVHU
ILQGV�WKH�IROORZLQJ�LWHPV�

(08/$7,21

/2&$/�02'(�&211(&7,21

5(027(�02'(�&211(&7,21

   Mlnk   2.2
E M U L A T I O N
L O C A L  M O D E  C O N N E C T I O N
R E M O T E  M O D E  C O N N E C T I O N

Genera l  E lec t r ic  Pro tec t ion  and Cont ro l  Equ ipment  has des igned th is
sof tware wi th  the object ive of  obta in ing data for ,  and t ransmi t t ing data to
dig i ta l  protect ion re lays.   GE shal l  have no l iabi l i ty  for  any c la im of  any
k ind f rom negl igent  use of  the sof tware or  f rom fa i lure of  the sof tware to
opera te  as  in tended.

M LINK

G E N E R A L C O N N E C T I O N   EXIT

(08/$7,21�
(PXODWLRQ� DOORZV� WKH� XVHU� WR� HPXODWH� UHOD\
RSHUDWLRQV� IRU� PDNLQJ� LQTXLULHV�� HGLWLQJ�� RU
FRS\LQJ� VHWWLQJV�� �$W� D� ODWHU�GDWH� WKHVH� WDEOHV� FDQ
EH� UHWULHYHG� DQG� VHQW� WR� WKH� UHOD\�� � 5HSRUWV� IURP
SUHYLRXV� ORJV� FDQ� EH� UHWULHYHG� IURP� D� ILOH� IRU
FRQVXOWDWLRQ�RU�VHQW�GLUHFWO\�WR�WKH�SULQWHU�

/2&$/�02'(�&211(&7,21 �
/RFDO� FRQQHFWLRQ� FRQVLVWV� RI� GLUHFWO\� FRQQHFWLQJ
WKH� 3&� WR� WKH� UHOD\� WKURXJK� WKHLU� VHULDO� SRUWV�
2QFH� WKH� SK\VLFDO� FRQQHFWLRQ� KDV� EHHQ� PDGH� �
IROORZ�WKHVH�VWHSV�WR�HVWDEOLVK�FRPPXQLFDWLRQ�

� )URP�WKH�&211(&7,21�PHQX�VHOHFW�
/2&$/

02'(�&211(&7,21

� 6HOHFW�')3�IURP�WKH�QH[W�PHQX�

� (QWHU�WKH�81,7�,'�RI�WKH�UHOD\

(DFK�')3����ZLOO� KDYH� D�81,7� ,'�� � ,I� \RX� HQWHU
WKH� LQFRUUHFW� 81,7� ,'� \RX� ZLOO� UHFHLYH� D
0(66$*(�7,0(�287�HUURU�

7KH�GHIDXOW�81,7�,'�IRU�WKH�')3����LV�����

,I� \RXU� FRPPXQLFDWLRQ� DWWHPSW� LV� XQVXFFHVVIXO
FKHFN�WKH�IROORZLQJ�DUHDV�

�� 3K\VLFDO� &RQQHFWLRQ� �6HH� ,17(5)$&(
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VHFWLRQ�

�� *HQHUDO� FRQILJXUDWLRQ� FRPPXQLFDWLRQ
SDUDPHWHUV�DUH�QRW�SURSHUO\� VHOHFWHG���1RWH
DQ\�FKDQJHV�PDGH� WR� WKH�GHIDXOW� VHWWLQJV�RI
WKH�UHOD\���)DLOXUH�WR�GR�VR�PD\�UHVXOW�LQ�\RX
EHLQJ� XQDEOH� WR� FRPPXQLFDWH� ZLWK� WKH
UHOD\��

�� 81,7�,'�LV�FRUUHFW�

5(027(�02'(�&211(&7,21 �

5HPRWH�FRQQHFWLRQ�FRQVLVWV�RI�FRQQHFWLQJ�WKH�3&
WR�WKH�UHOD\�WKURXJK�D�WHOHSKRQH�OLQH�DQG�PRGHP�
2QFH�WKH�SK\VLFDO�FRQQHFWLRQ�KDV�EHHQ�PDGH��
IROORZ�WKHVH�VWHSV�WR�HVWDEOLVK�FRPPXQLFDWLRQ�

� )URP�WKH�&211(&7,21�PHQX�VHOHFW
5(027(�02'(�&211(&7,21�

� (QWHU�WKH�WHOHSKRQH�QXPEHU�ZLWK�DOO
SUHIL[HV��SDXVH�FKDUDFWHUV��HWF�

� 6HOHFW�')3�IURP�WKH�QH[W�PHQX�

�� 6HOHFW�PRGHO�QXPEHU�RI�WKH�')3�

�� (QWHU�WKH�81,7�,'�RI�WKH�UHOD\�

7KH�GHIDXOW�81,7�,'�IRU�WKH�')3����LV�����

,I� \RXU� FRPPXQLFDWLRQ� DWWHPSW� LV� XQVXFFHVVIXO
FKHFN�WKH�IROORZLQJ�DUHDV�

� 3K\VLFDO�&RQQHFWLRQ��6HH�,17(5)$&(
VHFWLRQ�

�� *HQHUDO�FRQILJXUDWLRQ�FRPPXQLFDWLRQ
SDUDPHWHUV�

�� 81,7�,'�LV�LQFRUUHFW�

��0DLQ�0HQX

7KH�PDLQ�KRUL]RQWDO�PHQX�KDV�WKH�IROORZLQJ
LWHPV�

6(77,1*6

23(5$7,216

/2*6

'(9,&(�67$786

(;,7

SETT INGS OPERATIONS L O G S   DEVICE STATUS   EXIT

   DFP100 LinkDFP10A1M110GA00

6(77,1*6�

6(77,1*6�KDV�WKH�IROORZLQJ�PHQX�LWHPV�

*5283��

*5283��

*5283��

*5283��

*5283��

*5283��

*(1(5$/

&21),*85$%/(�,13876

&21),*�287387�*$7(6

0$6.6

$&&808/$7256

&20081,&$7,216

&21),*�2873876

3$66:25'6

GROUP 1
GROUP 2
GROUP 3
GROUP 4
GROUP 5
GROUP 6
GENERAL
BREAKER HEALTH
CONFIGURABLE INPUTS
CONFIG OUTPUT GATES
MASKS
ACCUMULATORS
COMMUNICATIONS
CONFIG OUTPUTS
P A S S W O R D

SETTINGS OPERATIONS LOGS   DEVICE STATUS   EXIT

   DFP100 Link

*5283� �� WKURXJK� *5283� �� FRQWDLQ� WKH� VL[
GLIIHUHQW� VHWWLQJV� JURXS� IRU� WKH� ')3�� � 7KHVH� VL[
JURXSV� FRQWDLQ� DOO� RI� WKH� SURWHFWLRQ� VHWWLQJV� IRU
WKH�')3���7KH�')3�FDQ�EH�SURJUDPPHG�WR�RSHUDWH



62)7:$5(� *(.�������

����

ZLWK� DQ\� RI� WKHVH� JURXSV� WKURXJK� WKH� XVH� RI� WKH
'()$8/7� 6(77,1*6� *5283� VHWWLQJ�� � 7KH
'()$8/7�6(77,1*6�*5283�VHWWLQJ� LV�DQ� LWHP
XQGHU� *(1(5$/� ZKLFK� LV� LQ� WKH� 6(77,1*6
PHQX�

7KH�LWHPV�LQ�*5283���WKURXJK�*5283���DUH�

7,0(�29(5&855(17

'(),1,7(�7,0(

,167$17$1(286

1(*$7,9(�6(48(1&(

29(5�81'(5�)5(4�

72548(��&21752/

5(&/26(5

GROUP 2
GROUP 3
GROUP 4
GROUP 5
GROUP 6
G E N E R A L
BREAKER HEALTH
CONFIGURABLE INPUTS
CONFIG OUTPUT GATES
M A S K S
A C C U M U L A T O R S
COMMUNICAT IONS
CONFIG OUTPUTS
P A S S W O R D

   DFP100 Link

DEFINITE TIME
INSTANTANEOUS
NEGATIVE  SEQUENCE
OVER/UNDER FREQ.
T O R Q U E  C O N T R O L
MISCELLANEOUS
FAULT LOCATION

GROUP 1 T IME OVERCURRENT

SETT INGS OPERATIONS L O G S   DEVICE STATUS   EXIT

02',)<,1*�6(77,1*6
7R�PRGLI\�DQ\�RI�WKH�SURWHFWLRQ�VHWWLQJV�XQGHU�WKH
6(77,1*6�PHQX�VHOHFW�WKH�LWHP�WR�EH�FKDQJHG�E\
XVLQJ� WKH� DUURZ� NH\V� RU� WKH� PRXVH� WR� PRYH� WKH
FXUVRU�RYHU�WKH�VHWWLQJ�WR�EH�FKDQJHG���2QFH�WKLV�LV
GRQH� WKH� DUHD� ZLOO� EH� KLJKOLJKWHG� ZLWK� LQYHUVH
YLGHR� WR� VKRZ� WKH� FKRVHQ� VHWWLQJ�� � 3UHVVLQJ� HQWHU
RU� FOLFNLQJ� WKH�PRXVH� EXWWRQ�ZLOO� WKHQ� VHOHFW� WKH
VHWWLQJ�

2QFH� D� VHWWLQJ� KDV� EHHQ� VHOHFWHG� WKH� VFUHHQ� ZLOO
FKDQJH�WR�UHYHDO�DOO�RI�WKH�VHWWLQJV�DVVRFLDWHG�ZLWK
WKDW� SURWHFWLRQ� IXQFWLRQ�� � )RU� H[DPSOH�� LI� \RX
FKRVH� WKH� 7,0(� 29(5&855(17� VHWWLQJ� WKH
VFUHHQ�ZLOO�VKRZ�

   DFP100 L inkT I M E  O V E R C U R R E N T  D F P 1 0 A 1 M 1 1 0 G A 0 0

M O D I F Y FILE    RELAY        ACTIVATE   EXIT

D I S A B L E / E N A B L E  P H A S E  T O C :  E N A B L E

C U R V E  P H A S E  T O C :  E X T R E M _ I N V E R S E

P I C K U P  P H A S E  T O C : 1.00

T I M E  D I A L  P H A S E  T O C : 1.00

D I S A B L E / E N A B L E  G N D  T O C :  D ISABLE

C U R V E  P H A S E  T O C :  INVERSE

P I C K U P  P H A S E  T O C : 1.00

T I M E  D I A L  P H A S E  T O C : 1.00

S E T T I N G S  M O D I F I C A T I O N

7KLV� OLVWV� DOO� RI� WKH� VHWWLQJV� IRU� WKH� 7LPH
2YHUFXUUHQW� )XQFWLRQ�� � 7R� FKDQJH� DQ\� RI� WKHVH
VHWWLQJV�SUHVV�(17(5�ZKHQ�WKH�02',)<�RSWLRQ�LV
LQ� UHYHUVH� YLGHR�� � 7KLV� ZLOO� DOORZ� WKH� XVHU� WR
FKDQJH� HDFK� RI� WKH� VHWWLQJV� RI� WKH� 7LPH
2YHUFXUUHQW�)XQFWLRQ�

$Q\� VHWWLQJ� WKDW� LV� WH[W� EDVHG� �H�J�� &XUYH� 7\SH�
(QDEOH�'LVDEOH��� ZLOO� FDXVH� DQRWKHU� ZLQGRZ� WR
DSSHDU�RQ�WKH�VFUHHQ����7KLV�PHQX�ZLOO�GLVSOD\�DOO
RI� WKH� FKRLFHV� IRU� WKDW� VHWWLQJ�� � <RX� FDQ� PRYH
ZLWKLQ�WKDW�ZLQGRZ�E\�XVLQJ�WKH�83�'2:1�DUURZ
NH\V�� �:KHQ�WKH�VHOHFWHG�VHWWLQJ�LV� WKH�VHWWLQJ�\RX
ZDQW� SUHVV� &75/� DQG� (17(5� VLPXOWDQHRXVO\� WR
DFFHSW�WKH�VHWWLQJ�

$Q\� VHWWLQJ� WKDW� LV� QXPHULFDO� �H�J�� 3LFNXS� 72&�
7LPH�'LDO��FDQ�EH�PRGLILHG�E\�W\SLQJ�LQ�WKH�YDOXH
QHHGHG�IRU�WKDW�VHWWLQJ�

2QFH�DOO�RI� WKH� VHWWLQJV�KDYH�EHHQ�FKDQJHG�SUHVV
&75/�DQG�(17(5�VLPXOWDQHRXVO\�WR�UHWXUQ�WR�WKH
02',)<� PHQX�� � $W� WKLV� SRLQW� WKH� VHWWLQJV� KDYH
EHHQ� FKDQJHG� DW� WKH� 3&� EXW� WKH� UHOD\� KDV� QRW
UHFHLYHG�WKH�QHZ�VHWWLQJV�

'2:1/2$',1*�6(77,1*6
7R�GRZQORDG� VHWWLQJV� WR� WKH� UHOD\� DV� WKH\� DSSHDU
RQ� WKH� VFUHHQ� \RX� PXVW� SUHVV� (17(5� ZKHQ� WKH
5(/$<�RSWLRQ�LV�LQ�UHYHUVH�YLGHR���7KLV�ZLOO�FDXVH
DQRWKHU� PHQX� WR� DSSHDU� RQ� WKH� VFUHHQ�� � 7KLV
PHQX�ZLOO�FRQWDLQ�WZR�RSWLRQV��/2$'�DQG�6(1'�
7R�6(1'�WKHVH�VHWWLQJV�WR�WKH�UHOD\�SUHVV�6(1'�

83/2$',1*�6(77,1*6
7R�XSORDG� VHWWLQJV� IURP� WKH� UHOD\� \RX�PXVW�SUHVV
(17(5� ZKHQ� WKH� 5(/$<� RSWLRQ� LV� LQ� UHYHUVH
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YLGHR���7KLV�ZLOO�FDXVH�DQRWKHU�PHQX�WR�DSSHDU�RQ
WKH� VFUHHQ�� �7KLV�PHQX�ZLOO� FRQWDLQ� WZR� RSWLRQV�
/2$'�DQG�6(1'�� �7R�/2$'�WKHVH� VHWWLQJV� IURP
WKH�UHOD\�SUHVV�/2$'���7KH�VFUHHQ�ZLOO�EH�XSGDWHG
ZLWK�WKH�UHOD\�VHWWLQJV�IRU�WKLV�SDUWLFXODU�IXQFWLRQ�
$OVR�� HQWHULQJ� LQWR� D�PHQX� IRU� WKH� ILUVW� WLPH�ZLOO
JLYH�WKH�FXUUHQW�VHWWLQJV�LQ�WKH�UHOD\�

5(75,(9,1*�6(77,1*6�)520�$�),/(
7R�UHWULHYH�VHWWLQJV�IURP�D�ILOH�SUHVV�(17(5�ZKHQ
WKH�),/(�RSWLRQ�LV�LQ�UHYHUVH�YLGHR���7KLV�ZLOO�FDXVH
DQRWKHU� PHQX� WR� DSSHDU� RQ� WKH� VFUHHQ�� � 7KLV
PHQX� ZLOO� FRQWDLQ� WZR� RSWLRQV�� 5(75,(9(� DQG
6$9(�� � 7R�5(75,(9(� D� FRPSOHWH� VHW� RI� VHWWLQJV
SUHVV�5(75,(9(�� �$� OLVW�RI�DOO�RI� WKH�VHWWLQJV� ILOHV
FXUUHQWO\�DYDLODEOH�ZLOO�DSSHDU�RQ�WKH�VFUHHQ���<RX
FDQ�QRZ�VHOHFW�WKH�DSSURSULDWH�ILOH�E\�XVLQJ�HLWKHU
WKH� PRXVH� RU� WKH� DUURZ� NH\V�� � $IWHU� WKH� ILOH� LV
VHOHFWHG� WKH� VFUHHQ� ZLOO� EH� XSGDWHG� ZLWK� WKH
VHWWLQJV�IURP�WKH�ILOH�

6$9,1*�6(77,1*6�72�$�),/(
7R� VDYH� VHWWLQJV� WR� D� ILOH� SUHVV� (17(5�ZKHQ� WKH
),/(� RSWLRQ� LV� LQ� UHYHUVH� YLGHR�� � 7KLV� ZLOO� FDXVH
DQRWKHU� PHQX� WR� DSSHDU� RQ� WKH� VFUHHQ�� � 7KLV
PHQX� ZLOO� FRQWDLQ� WZR� RSWLRQV�� 5(75,(9(� DQG
6$9(�� �7R� 6$9(� D� FRPSOHWH� VHW� RI� VHWWLQJV� SUHVV
6$9(�� � $� SRS�XS� ZLQGRZ� � ZLOO� DSSHDU� RQ� WKH
VFUHHQ�� � <RX� FDQ� QRZ� VHOHFW� WKH� DSSURSULDWH� ILOH
QDPH�E\�XVLQJ�WKH�NH\ERDUG�� �$IWHU� WKH�ILOH�QDPH
LV�VHOHFWHG�SUHVV�(17(5�DQG�WKH�ILOH�ZLOO�EH�VDYHG�

7KH�UHPDLQLQJ�VHWWLQJV�FDWHJRULHV�DUH�DV�IROORZV�

*(1(5$/

%5($.(5�+($/7+

&21),*85$%/(�,13876

&21),*�287387�*$7(6

0$6.6

$&&808/$7256

&20081,&$7,216

&21),*�2873876

3$66:25'

*(1(5$/�

7KH�*(1(5$/�FDWHJRU\�FRQWDLQV�WKH�VHWWLQJV�WKDW
DSSO\� IRU� WKH�RYHUDOO�RSHUDWLRQ�RI� WKH�UHOD\�� �7KLV
FDWHJRU\� LQFOXGHV� VHWWLQJV� VXFK� DV
',6$%/(?(1$%/(�5(/$<��)5(48(1&<��3+$6(

&7� 5$7,2�� *1'� &7� 5$7,2�� 97� 5$7,2�
%5($.(5� 180%(5�� '()$8/7� 6(77,1*6
*5283��HWF�

   DFP100 L ink

D I S A B L E / E N A B L E  R E L A Y : E N A B L E
F R E Q U E N C Y  ( H z ) : 60  Hz
P H A S E  C T  R A T I O : 1 0 0 0
G R O U N D  C T  R A T I O : 1 0 0 0
V T  R A T I O : 1 0 0 0
B R E A K E R  N U M B E R : 0 0 0 0

D E F A U L T  S E T T I N G S  G R O U P : G R O U P  1
P H A S E  R O T A T I O N : A B C
RELAY IDENTIF ICAT ION : D F P 1 0 0

C O L D  L O A D  P I C K U P  D E L A Y : 0 .000
C O L D  L O A D  D R O P O U T  D E L A Y ( s ): 0 .000
52 /b  WIRED (YES/NO) : Y E S
O P E N  D E L T A  C O N N E C T I O N : N O

G E N E R A L  D F P 1 0 C 1 M 1 1 0 G A 0 0

M O D I F Y          FILE R E L A Y A C T I V A T E EXIT

%5($.(5�+($/7+
7KH� %5($.(5� +($/7+� FDWHJRU\� FRQWDLQV� WKH
VHWWLQJV� IRU� WKH� EUHDNHU� KHDOWK� IXQFWLRQV� RI� WKH
UHOD\�� � 7KH� VHWWLQJV� DUH� %5($.(5� +($/7+
81,76�� %5($.(5� $5&� 7,0(�� DQG� WKH
%5($.(5�+($/7+�7+5(6+2/'�

&21),*85$%/(�,13876�

7KH� &21),*85$%/(� ,13876� FDWHJRU\� DOORZV
WKH� XVHU� WR� VHOHFW� IXQFWLRQ� IRU� HDFK� RI� WKH
FRQILJXUDEOH� LQSXWV�� 127(�� %HFDXVH� WKLV
LQIRUPDWLRQ� LV� VWRUHG� LQ�((3URP�� WKHUH� LV� D� VKRUW
DFFHVV�WLPH�IURP�WKH�UHOD\����VHFRQGV��EHIRUH�DQ\
LQIRUPDWLRQ�LV�GLVSOD\HG��SOHDVH�EH�SDWLHQW�

   DFP100 L ink

C O N F I G U R A B L E  I N P U T  C C 1 : -------------------------------------------

C O N F I G U R A B L E  I N P U T  C C 2 : -------------------------------------------

C O N F I G U R A B L E  I N P U T  C C 3 : -------------------------------------------

C O N F I G U R A B L E  I N P U T  C C 4 : -------------------------------------------

C O N F I G U R A B L E  I N P U T  C C 5 : -------------------------------------------

C O N F I G  I N P U T S  D F P 1 0 C 1 M 1 1 0 G A

M O D I F Y          FILE R E L A Y A C T I V A T E EXIT
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&21),*�287387�*$7(6�
7KH� &21),*� 287387� *$7(6� FDWHJRU\� DOORZV
WKH�XVHU�WR�VHOHFW�WKH�LQSXWV�WR�WKH�SURJUDPPDEOH
ORJLF� JDWHV� ��� WZR�LQSXW� $1'� JDWHV� DQG� �� 127
JDWHV���127(��%HFDXVH� WKLV� LQIRUPDWLRQ� LV� VWRUHG
LQ�((3URP�� WKHUH� LV� D� VKRUW� DFFHVV� WLPH� IURP� WKH
UHOD\� ��� VHFRQGV�� EHIRUH� DQ\� LQIRUPDWLRQ� LV
GLVSOD\HG��SOHDVH�EH�SDWLHQW�

   DFP100 L ink

NOT1 :   - - -
NOT2 :   - - -

A N D 1 : --- * ---
A N D 2 : --- * ---
A N D 3 : --- * ---
A N D 4 : --- * ---
A N D 5 : --- * ---
A N D 6 : --- * ---

C O N F I G  O U T P U T  G A T E S  D F P 1 0 C 1 M 1 1 0 G A

M O D I F Y          FILE R E L A Y A C T I V A T E EXIT

0$6.6�

7KH� 0$6.6� FDWHJRU\� DOORZV� WKH� XVHU� WR� VHOHFW
ZKLFK� IODJV� ZLOO� WULJJHU� DQ� HYHQW� RU� DQ
RVFLOORJUDSK\� FDSWXUH�� � � )RU� H[DPSOH�� WR� VHW� WKH
PDVN� IRU� DQ� (9(17� SUHVV� (17(5� ZKHQ� WKH
02',)<� PHQX� LV� VKRZQ� LQ� UHYHUVH� YLGHR�� � 7KLV
ZLOO� FDXVH� WKH� IROORZLQJ� ZLQGRZ� WR
DSSHDU�

   DFP100 L inkM A S K S  D F P 1 0 A 1 M 1 1 0 G A 0 0

M O D I F Y FILE    RELAY        ACTIVATE   EXIT

M A S K E D :   0 U N M A S K E D :    1

E V E N T  M A S K S :

< E S C > : E X I T <   > : P R E V I O U S <  > :NEXT < C T R L - E N T E R > : C O N T I N U E

T H R E E  P A S S W O R D  F A I L

1 1
2 1
3 1
4 1
5 1
6 1
7 1
8 1

7KLV�ZLQGRZ�GLVSOD\V�WKH�ILUVW���ELWV�RI�WKH�(9(17
0$6.�� � 7KH� ILUVW� ELW� ZKLFK� LV� KLJKOLJKWHG� LV� WKH
7+5((�3$66:25'�)$,/�HYHQW���,I�WKH�´�µ�LQ�WKH

ILUVW� ORFDWLRQ� ZKHUH� FKDQJHG� WR� D� ´�µ� WKLV� ZRXOG
PDVN�RXW�WKH�7+5((�3$66:25'�)$,/�HYHQW�� LQ
RWKHU� ZRUGV�� QR� HYHQW� ZRXOG� EH� ORJJHG� IRU� D
7+5((�3$66:25'�)$,/�

8VLQJ� WKH� 83�'2:1� DUURZ� NH\V� \RX� FDQ� PRYH
WKH�KLJKOLJKWHG�DUHD�WR�DQRWKHU�ELW���$V�HDFK�ELW�LV
VKRZQ� WKH� FRUUHVSRQGLQJ� HYHQW� LV� VKRZQ� LQ� WKH
ORZHU� OHIW�FRUQHU�RI� WKH�ER[�� � � <RX�FDQ�DFFHVV� WKH
UHPDLQLQJ� ELWV� RI� WKH� PDVN� E\� SODFLQJ� WKH
KLJKOLJKWHG�DUHD�RYHU�WKH�ODVW�ELW�DQG�SUHVVLQJ�WKH
'2:1�DUURZ�NH\�

$&&808/$7256�

7KH� $&&808/$725� FDWHJRU\� �� DV� WKH� QDPH
VXJJHVWV��NHHSV�D�UXQQLQJ�WRWDO�RI�WKH�RSHUDWLRQV�RI
WKH� EUHDNHU�� � ,Q� WKLV� PHQX� \RX� FDQ� UHVHW� WKH
QXPEHU�RI� EUHDNHU�RSHUDWLRQV�� DV�ZHOO� DV�� WKH� ,�7
DQG�,7�YDOXHV�

   DFP100 L ink

A C C U M U L A T O R  P H A S E  A : 0

A C C U M U L A T O R  P H A S E  B : 0

A C C U M U L A T O R  P H A S E  C : 0

N U M B E R  O F  O P E N I N G S : 0

N U M B E R  O F  R E C L O S U R E S : 0

R E P E T I T I V E  T R I P  C O U N T : 0

A C C U M U L A T O R S  D F P 1 0 C 1 M 1 1 0 G A 0 0

M O D I F Y          FILE R E L A Y A C T I V A T E EXIT

&20081,&$7,216�

7KH�&20081,&$7,216�FDWHJRU\�FRQWDLQV�DOO�RI
WKH�VHWWLQJV�QHFHVVDU\�IRU�SURSHU�FRPPXQLFDWLRQV�
+HUH� \RX� FDQ� VHW� 5(/$<� ,'�� %$8'� 5$7(�� DQG
6723�%,76�
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   DFP100 L ink

R E L A Y  N U M B E R : 2 5 5

B A U D  R A T E  R E M O T E  P O R T  ( P 3 ) : 4 8 0 0
B A U D  R A T E  L O C A L  P O R T  ( P 1  A N D  P 2 ) : 4 8 0 0

S T O P  B I T S  R E M O T E  P O R T  ( P 3 ) : 1
S T O P  B I T S  L O C A L  P O R T  ( P 1  A N D  P 2 ) : 1

C O M M U N I C A T I O N  D F P 1 0 C 1 M 1 1 0 G A 0 0

M O D I F Y          FILE R E L A Y A C T I V A T E EXIT

&21),*�2873876�

7KH�&21),*�2873876�FDWHJRU\�DOORZV�WKH�XVHU
WR� VHW� WKH� LQSXWV� WR� WKH� ��� LQSXW� 25� JDWH� WKDW
VXSHUYLVHV� HDFK� RI� WKH� IRXU� RXWSXW� FRQWDFWV
�287��� 287��� 287��� DQG� 287���� � $OVR�� WKH
VHWWLQJ�IRU�WKH�SLFNXS�DQG�GURSRXW�WLPHUV�IRU�HDFK
RI� WKHVH� IRXU� RXWSXWV� FDQ� EH� VHW� KHUH�� 127(�
%HFDXVH� WKLV� LQIRUPDWLRQ� LV� VWRUHG� LQ� ((3URP�
WKHUH� LV� D� VKRUW� DFFHVV� WLPH� IURP� WKH� UHOD\� ��
VHFRQGV�� EHIRUH� DQ\� LQIRUPDWLRQ� LV� GLVSOD\HG�
SOHDVH�EH�SDWLHQW�

   DFP100 L inkD F P 1 0 A 1 M 1 1 0 G A 0 0

PICKUP TIME OUTPUT 1          :  0 .0000          P ICKUP TIME OUTPUT 3          :  0 .0000
DROPOUT TIME OUTPUT 1      :  0 .0000          DROPOUT T IME OUTPUT 3      :  0 .0000

PICKUP TIME OUTPUT 1          :  0 .0000          P ICKUP TIME OUTPUT 3          :  0 .0000
DROPOUT TIME OUTPUT 1      :  0 .0000          DROPOUT T IME OUTPUT 3      :  0 .0000

OUT1    : ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ----
           + ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ----

OUT2    : ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ----
           + ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ----

OUT3    : ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ----
           + ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ----

OUT4    : ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ----
           + ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ---    +  ----

< E S C > : E X I T <   > : P R E V I O U S <  > :NEXT < C T R L - E N T E R > : C O N T I N U E

A N D 4
A N D 3
A N D 2
A N D 1
N O T 2
N O T 1
2 1 P T
2 7
5 9
TRIP

7R� VHW� WKH� LQSXWV� IRU� WKH� 287�� 25� JDWH� SUHVV
(17(5� ZKHQ� WKH� 02',)<� PHQX� LV� VKRZQ� LQ
UHYHUVH�YLGHR���7KLV�ZLOO�FDXVH�WKH�IROORZLQJ�VFUHHQ
WR�DSSHDU�

8VLQJ� WKH� 83�'2:1� DUURZ� NH\V� \RX� FDQ� PRYH
WKH�FXUVRU�RYHU� WKH� LWHP�\RX�ZLVK� WR�EH�DQ� LQSXW�
2QFH� WKH� LWHP� LV� VKRZQ� LQ� UHYHUVH� YLGHR� SUHVV
(17(5�WR�DFFHSW� WKLV� LWHP�DQG�PRYH� WR� WKH�QH[W
LQSXW�� � �7R� UHPRYH� DQ� LWHP� DV� RQH� RI� WKH� LQSXWV

�SXW�WKH�´������µ�LQ�UHYHUVH�YLGHR�DQG�SUHVV�(17(5�

7KH�3,&.83�DQG�'523287� WLPHV�DUH� FKDQJHG
E\�PRYLQJ�WKH�FXUVRU�WR�WKH�DSSURSULDWH�LQSXW�DQG
W\SLQJ� LQ� WKH� UHTXLUHG� WLPH�� � $IWHU� DOO� RI� \RXU
VHWWLQJV�DUH�FRUUHFW�GR�QRW� IRUJHW� WR�VHQG�WKHP�WR
WKH�UHOD\�

3$66:25'

7KLV� FDWHJRU\� DOORZV� WKH� XVHU� WR� FKDQJH� WKH
PRGLILFDWLRQ� SDVVZRUG� RQ� WKH� ')3����� � ,I� \RX
KDYH�QRW� HQWHUHG� WKH�PRGLILFDWLRQV� SDVVZRUG� WKH
SDVVZRUG� ZLOO� EH� HQFU\SWHG�� � ,I� \RX� FKDQJH� WKLV
SDVVZRUG�SOHDVH�UHFRUG�LW�

23(5$7,216

7KH�23(5$7,216�KDV�WKH�IROORZLQJ�PHQX�LWHPV�

23(1

&/26(

%/2&.��UHFORVHU�RSWLRQ�RQO\�

81%/2&.��UHFORVHU�RSWLRQ�RQO\�

&/.�6<1&�

75,**(5

   DFP100 L inkD F P 1 0 A 1 M 1 1 0 G A 0 0

S E T T I N G S O P E R A T I O N S L O G S   D E V I C E  S T A T U S   EXIT

O P E N
C L O S E
C L K  S Y N C
T R I G G E R

7KH� LWHPV� XQGHU� WKH� 23(5$7,216� PHQX� DUH
DFWLRQ� LWHPV� WKDW� FDXVH� LPPHGLDWH� RSHUDWLRQV� RQ
WKH�UHOD\�

23(1�

7KLV� DFWLRQ� LWHP� FRPPDQGV� WKH� UHOD\� WR� RSHUDWH
WKH� 75,3�� DQG� 75,3�� FRQWDFWV�� � %HIRUH� WKLV
FRPPDQG� LV� VHQW� 0OLQN� ZLOO� DVN� WKH� XVHU� WR
FRQILUP� WKLV� DFWLRQ�� � ,I� WKH� ��%� LV� ZLUHG� LQWR� WKH
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UHOD\� DQG� WKH� ��%� LV� FORVHG� WKH� ')3���� ZLOO� QRW
LVVXH�WKH�FRPPDQG�

&/26(�

7KLV� DFWLRQ� LWHP� FRPPDQGV� WKH� UHOD\� WR� RSHUDWH
WKH�&/26(�FRQWDFW���%HIRUH�WKLV�FRPPDQG�LV�VHQW
0OLQN�ZLOO� DVN� WKH�XVHU� WR� FRQILUP� WKLV�DFWLRQ�� � ,I
WKH���%�LV�ZLUHG�LQWR�WKH�UHOD\�DQG�WKH���%�LV�RSHQ
WKH�')3����ZLOO�QRW�LVVXH�WKH�FRPPDQG�

%/2&.�

7KLV�DFWLRQ�LWHP�FRPPDQGV�WKH�UHOD\�WR�EORFN�WKH
UHFORVHU� IURP�RSHUDWLQJ�� �%HIRUH� WKLV�FRPPDQG� LV
VHQW�0OLQN�ZLOO�DVN�WKH�XVHU�WR�FRQILUP�WKLV�DFWLRQ�
,I�WKH�UHFORVHU�LV�DOUHDG\�EORFNHG��0OLQN�ZLOO�UHSRUW
WKDW�WKH�RSHUDWLRQ�ZDV�XQVXFFHVVIXO�

81%/2&.�

7KLV�DFWLRQ� LWHP�FRPPDQGV� WKH� UHOD\� WR�XQEORFN
WKH�UHFORVHU����%HIRUH�WKLV�FRPPDQG�LV�VHQW��0OLQN�
ZLOO� DVN� WKH� XVHU� WR� FRQILUP� WKLV� DFWLRQ�� � ,I� WKH
UHFORVHU� LV� DOUHDG\� XQEORFNHG�� 0OLQN� ZLOO� UHSRUW
WKDW�WKH�RSHUDWLRQ�ZDV�XQVXFFHVVIXO�

&/.�6<1&�
7KLV�DFWLRQ�LWHP�FRPPDQGV�0OLQN�WR�V\QFKURQL]H
WKH�FORFN�RI�\RXU�3&�ZLWK�WKH�FORFN�RI�WKH�')3����

75,**(5�
7KLV�DFWLRQ�LWHP�FRPPDQGV�WKH�UHOD\�WR�UHFRUG�DQ
(9(17� DQG� DQ� 26&,//2*5$3+<� FDSWXUH� �
%HIRUH� WKLV� FRPPDQG� LV� VHQW�� 0OLQN� ZLOO� DVN� WKH
XVHU� WR� FRQILUP� WKLV� DFWLRQ�� � ,I� WKH� PDVN� IRU
(9(17� RU� 26&,//2*5$3+<� KDV� D� ´�µ� LQ� LWV
(;7��75,**(5�ELW��WKH�FRUUHVSRQGLQJ�RSHUDWLRQ
ZLOO�QRW�EH�WDNHQ�

/2*6�
:KHQ�WKH�/2*6�PHQX�LV�VHOHFWHG�LW�ZLOO�UHYHDO�DOO
RI� WKH� VWRUHG� LQIRUPDWLRQ� WKDW� WKH� ')3���
FRQWDLQV� LQ� LWV�PHPRU\�� �7KLV� VWRUHG� LQIRUPDWLRQ
LQFOXGHV� WKH� HLJKW� IDXOW� UHSRUW� UHFRUGV�� XS� WR� WKH
ODWHVW� ���� HYHQW� UHFRUGV�� WKH� ODWHVW� ��� LQWHUYDOV� RI
GHPDQG� GDWD�� DQG� LI� \RX� KDYH� WKH� RVFLOORJUDSK\
RSWLRQ�� WKH� ODWHVW� �� RVFLOORJUDSK\� UHSRUWV�� � 7KH
/2*6�VHOHFWLRQ�KDV�WKH�IROORZLQJ�PHQX�LWHPV�

(9(176

&855(176

)$8/76

26&,//2����RVFLOORJUDSK\�RSWLRQ�RQO\�

26&,//2����RVFLOORJUDSK\�RSWLRQ�RQO\�

26&,//2����RVFLOORJUDSK\�RSWLRQ�RQO\�

26&,//2����RVFLOORJUDSK\�RSWLRQ�RQO\�

26&,//2����RVFLOORJUDSK\�RSWLRQ�RQO\�

26&,//2����RVFLOORJUDSK\�RSWLRQ�RQO\�

   DFP100 L inkD F P 1 0 A 1 M 1 1 0 G A 0 0

S E T T I N G S O P E R A T I O N S L O G S   D E V I C E  S T A T U S   EXIT

E V E N T S
C U R R E N T S
F A U L T S
O C S I L L O  1
O S C I L L O  2
O S C I L L O  3
O S C I L L O  4
O S C I L L O  5
O S C I L L O  6

(9(176�
7KH� ODVW� ����HYHQWV� FDQ�EH�GRZQORDGHG� IURP� WKH
UHOD\�E\�SUHVVLQJ�(17(5�ZKHQ�(9(176�LV�VKRZQ
LQ� UHYHUVH� YLGHR�� WKHQ� XVH� WKH� 5,*+7�/()7
DUURZ�NH\V�WR�VHOHFW�WKH�5(/$<�PHQX�DQG�FKRRVH
/2$'�IURP�WKDW�PHQX�

2QFH� WKH\� DUH� ORDGHG� LQ� WKH� 3&� WKH\� ZLOO� EH
GLVSOD\HG�RQ�\RXU�VFUHHQ�

7R� GHOHWH� HYHQWV� \RX� PXVW� ILUVW� ORDG� WKH� HYHQWV
IURP� WKH� UHOD\�� RQFH� WKLV� LV� FRPSOHWH� VHOHFW
'(/(7(�IURP�WKH�5(/$<�PHQX�

7R�VDYH�HYHQWV� WR�D� ILOH�\RX�PXVW� ILUVW� ORDG�HYHQWV
IURP� \RXU� UHOD\�� � 2QFH� WKLV� LV� FRPSOHWH� VHOHFW
6$9(� IURP� WKH� ),/(�PHQX�� � <RX�ZLOO� WKHQ� HQWHU
\RXU�ILOH�QDPH�IRU�WKHVH�HYHQWV�

7R� UHWULHYH� HYHQWV� IURP� D� ILOH� VHOHFW� 5(75,(9(
IURP� WKH� ),/(�PHQX�� � $� OLVW� RI� ILOHV� ZLOO� DSSHDU�
DIWHU� VHOHFWLQJ� WKH� DSSURSULDWH� ILOH� WKH� HYHQWV�ZLOO
EH�VKRZQ�RQ�WKH�VFUHHQ�

&855(176�
7KH� ODVW� ��� LQWHUYDOV� RI� GHPDQG� GDWD� FDQ� EH
UHSRUWHG� WR�\RXU�3&�E\� VHOHFWLQJ� WKH�&855(176
PHQX�� � 7KHVH� LQWHUYDOV� ZLOO� GLVSOD\� WKH� DYHUDJH
DQG�SHDN� FXUUHQWV� IRU� HDFK� RI� WKH� SKDVHV� GXULQJ
WKDW� LQWHUYDO�� � 7R� XSORDG� WKH� GHPDQG� GDWD� IURP
WKH� UHOD\� SUHVV� (17(5� ZKHQ� &855(176� LV
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VKRZQ� LQ� UHYHUVH� YLGHR�� WKHQ� XVH� WKH
5,*+7�/()7� DUURZ� NH\V� WR� VHOHFW� WKH� 5(/$<
PHQX�DQG�FKRRVH�/2$'�IURP�WKDW�PHQX�

   DFP100 LinkLOGS :  DFP10A1M110GA00

C U R R E N T S

D A T E TIME IAmax IBmax ICmax IAavg IBavg ICavg
12/22 11:00 0.51 0.50 0.50 0.49 0.49 0.49
12/22 12:00 0.51 0.50 0.50 0.49 0.49 0.49
12/22 13:00 0.51 0.52 0.50 0.49 0.50 0.49
12/22 14:00 0.51 0.52 0.51 0.49 0.49 0.49

7R�VDYH�GHPDQG�GDWD�WR�D� ILOH�\RX�PXVW� ILUVW� ORDG
WKH� GDWD� IURP� \RXU� UHOD\�� � 2QFH� WKLV� LV� FRPSOHWH
VHOHFW� 6$9(� IURP� WKH� ),/(�PHQX�� � <RX�ZLOO� WKHQ
HQWHU�\RXU�ILOH�QDPH�IRU�WKLV�GDWD�

7R� UHWULHYH� GHPDQG� GDWD� IURP� D� ILOH� VHOHFW
5(75,(9(�IURP�WKH�),/(�PHQX���$�OLVW�RI�ILOHV�ZLOO
DSSHDU�� DIWHU� VHOHFWLQJ� WKH� DSSURSULDWH� ILOH� WKH
GDWD�ZLOO�EH�VKRZQ�RQ�WKH�VFUHHQ�

)$8/76
7KH� ODVW� �� IDXOW� UHSRUWV� FDQ� EH� GRZQORDGHG� IURP
WKH� UHOD\� E\� SUHVVLQJ� (17(5� ZKHQ� )$8/76� LV
VKRZQ� LQ� UHYHUVH� YLGHR�� WKHQ� XVH� WKH
5,*+7�/()7� DUURZ� NH\V� WR� VHOHFW� WKH� 5(/$<
PHQX�DQG�FKRRVH�/2$'�IURP�WKDW�PHQX�� �2QFH
WKH\�DUH�ORDGHG�LQ�WKH�3&�D�VXPPDU\�RI� WKH�IDXOW
UHSRUWV�ZLOO�EH�GLVSOD\HG�RQ�\RXU�VFUHHQ�

   DFP100 L inkL O G S  :  D F P 1 0 A 1 M 1 1 0 G A 0 0

000 . 12 /21 /95 14 :30 :20 .234 A G F A U L T
001 . 12 /21 /95 15 :10 :21 .231 A B G F A U L T
002 . 12 /22 /95 14 :35 :20 .251 B G F A U L T
003 . 12 /23 /95 10 :22 :20 .249 A G F A U L T
004 . 12 /23 /95 04 :30 :02 .122 C G F A U L T
005 . E M P T Y  F A U L T
006 . E M P T Y  F A U L T
007 . E M P T Y  F A U L T

7KH�IDXOW�GHWDLOV�FDQ�EH�GLVSOD\HG�E\�KLJKOLJKWLQJ
WKH�GHVLUHG�UHFRUG��DQG�SUHVVLQJ�HQWHU�

   DFP100 L ink000 . 12 /21 /95 14 :30 :20 .234 A G F A U L T :

D ISTANCE :  0 .00 MILES

W Y E _ W Y E

F A U L T Ia (A) : 4930 .00 P R E F A U L T Ia (A) :    500.00
Ib (A) : 4930 .00 Ib (A) :    500.00
Ic (A) : 4930 .00 Ic (A) :    490.00
In (A) : 4930 .00 In (A) :    0.00
V a (kV) : 70 .10 V a (kV) :    70.10
V b (kV) : 69 .78 V b (kV) :    69.78
V c (kV) : 70 .10 V c (kV) :    70.10

TRIP  TYPE:
5 1 P T _ A : 5 1 P D 1 _ A : 5 0 P H _ A :  ACTIVE 4 6 P D 1 :
5 1 P T _ B : 5 1 P D 1 _ B : 5 0 P H _ B : 4 6 P T :
5 1 P T _ C : 5 1 P D 1 _ C: 5 0 P H _ C :
5 1 N T : 5 1 N D 1 : 5 0 N H :

5 1 P D 2 _ A : 5 0 P L _ A :
5 1 P D 2 _ B : 5 0 P L _ B :
5 1 P D 2 _ C: 5 0 P L _ C :
5 1 N D 2 : 5 0 N L :

7R� GHOHWH� IDXOWV� \RX� PXVW� ILUVW� ORDG� WKH� IDXOW
UHSRUWV��IURP�WKH�UHOD\��RQFH�WKLV�LV�FRPSOHWH�VHOHFW
'(/(7(�IURP�WKH�5(/$<�PHQX�

7R�VDYH�IDXOWV�WR�D�ILOH�\RX�PXVW�ILUVW�ORDG�WKH�IDXOWV
IURP� \RXU� UHOD\�� � 2QFH� WKLV� LV� FRPSOHWH� VHOHFW
6$9(� IURP� WKH� ),/(� PHQX�� � (QWHU� D� ILOH� QDPH
ZKHQ�\RX�DUH�SURPSWHG�

7R� UHWULHYH� IDXOWV� IURP� D� ILOH� VHOHFW� 5(75,(9(
IURP� WKH� ),/(�PHQX�� � $� OLVW� RI� ILOHV� ZLOO� DSSHDU�
DIWHU�VHOHFWLQJ�WKH�DSSURSULDWH�ILOH�WKH�IDXOWV�ZLOO�EH
VKRZQ�RQ�WKH�VFUHHQ

26&,//2���7+528*+���
,I�\RXU�')3����KDV�WKH�IROORZLQJ�PRGHO�QXPEHU��
')3�;;�;�;;;$����; 'RQ·W�&DUH��HDFK�RI�WKH
ODVW� �� RVFLOORJUDSK\� UHFRUGV� FDQ� EH� UHSRUWHG� WR
\RXU�3&�E\�VHOHFWLQJ�WKH�26&,//2�PHQX�� �7KHVH
RVFLOORJUDSK\� FDSWXUHV� ZLOO� GLVSOD\� D� VQDS�VKRW� RI
WKH� IDXOW� DQG� WKURXJK� WKH� XVH� RI� *(�'$7$� ZLOO
GLVSOD\� �� F\FOHV� RI� SUH�IDXOW� GDWD� DQG� ��� F\FOHV� RI
SRVW� IDXOW� GDWD�� 7R� GRZQORDG� DQ� RVFLOORJUDSK\
FDSWXUH� IURP� WKH� UHOD\� SUHVV� (17(5� ZKHQ
26&,//2� ;� LV� LQ� UHYHUVH� YLGHR�� WKHQ� XVH� WKH
5,*+7�/()7� DUURZ� NH\V� WR� VHOHFW� WKH� 5(/$<
PHQX� DQG� FKRRVH� /2$'� IURP� WKDW� PHQX�� � $
VFUHHQ� ZLOO� DSSHDU� WKDW� LQGLFDWHV� WKDW� WKH� ILOH� LV
EHLQJ� ORDGHG�IURP�WKH�UHOD\�� �$IWHU� WKH�GRZQORDG
LV� FRPSOHWH�� D� VXPPDU\� VFUHHQ� VKRZLQJ� WKH� GDWH
DQG� WLPH� RI� WKH� RVFLOORJUDSK\� FDSWXUH� DQG� WKH
VWDWXV�UHDVRQ�IRU�WKH�FDSWXUH�ZLOO�EH�GLVSOD\HG�
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   DFP100 L inkO S C I L L O  1   D F P 1 0 A 1 M 1 1 0 G A 0 0

DATE :  10 /23 /95  T IME 14 :23 :00

FREQUENCY (Hz)      :   60

  O S C I L L O G R A P H Y  T R I G G E R   :

P I C K U P 5 1 P INACTIVE P I C K U P 8 1 U 1 INACTIVE TRIP  50NH INACTIVE
P I C K U P 5 1 P 1 INACTIVE P I C K U P 8 1 U 2 INACTIVE TRIP  50NL INACTIVE
P I C K U P 5 1 P 2 INACTIVE P I C K U P 8 1 O 1 INACTIVE TRIP  46T INACTIVE
P I C K U P 5 1 N T INACTIVE P I C K U P 8 1 O 2 INACTIVE TRIP  46P INACTIVE
P I C K U P 5 1 N 1 INACTIVE TRIP 5 1 P T INACTIVE TRIP  81U1 INACTIVE
P I C K U P 5 1 N 2 INACTIVE TRIP 5 1 P 1 INACTIVE TRIP  81U2 INACTIVE
P I C K U P 5 0 P H A C T I V E TRIP 5 1 P 2 INACTIVE TRIP  81O1 INACTIVE
P I C K U P 5 0 P L INACTIVE TRIP 5 1 N T INACTIVE TRIP  81O2 INACTIVE
P I C K U P 5 N H INACTIVE TRIP 5 1 N 1 I N A C T I V E E X T .  T R I G G E R I N A C T I V E
P I C K U P 5 N L INACTIVE TRIP 5 1 N 2 INACTIVE C O M M .  T R I G G E R INACTIVE
P I C K U P 4 6 T INACTIVE TRIP 5 0 P H INACTIVE
P I C K U P 4 6 P INACTIVE TRIP 5 0 P L INACTIVE

7R� VDYH� DQ� 2VFLOORJUDSK\� FDSWXUH� WR� D� ILOH� \RX
PXVW�ILUVW�ORDG�WKH�FDSWXUH�IURP�\RXU�UHOD\���2QFH
WKLV�LV�FRPSOHWH�VHOHFW�6$9(�IURP�WKH�),/(�PHQX�
<RX�ZLOO�WKHQ�HQWHU�\RXU�ILOH�QDPH�IRU�WKLV�FDSWXUH�
$IWHU� WKH� ILOH� LV� VDYHG� \RX�PXVW� XVH� *(�'$7$� WR
GLVSOD\�LW���5HIHU�WR�WKH�VHFWLRQ�RQ�*(�'$7$�DW�WKH
HQG�RI�WKLV�FKDSWHU�

7R� UHWULHYH� DQ�2VFLOORJUDSK\� FDSWXUH� IURP� D� ILOH
VHOHFW�5(75,(9(� IURP� WKH�),/(�PHQX�� �$� OLVW� RI
ILOHV�ZLOO�DSSHDU��DIWHU�VHOHFWLQJ�WKH�DSSURSULDWH�ILOH
WKH�FDSWXUH�ZLOO�EH�VKRZQ�RQ�WKH�VFUHHQ�

'(9,&(�67$786�

'(9,&(�67$786�KDV�WKH�IROORZLQJ�PHQX�LWHPV��

5(/$<�67$786

$&&808/$7256

   DFP100 L inkD F P 1 0 A 1 M 1 1 0 G A 0 0

S E T T I N G S O P E R A T I O N S L O G S   D E V I C E  S T A T U S   EXIT

R E L A Y  S T A T .
A C C U M U L A T O R S

5(/$<�67$786�

7KH�5(/$<�67$786�FRPPDQG�VKRZV�WKH
FXUUHQW�VWDWH�RI�WKH�UHOD\���6HOHFWLQJ�5(/$<
67$786�ZLOO�GLVSOD\�WKH�IROORZLQJ�VFUHHQ�

   DFP100 L inkR E L A Y  S T A T .   D F P 1 0 A 1 M 1 1 0 G A 0 0

W Y E _ W Y E DATE :  10 /23 /95  T IME 14 :23 :00
ACTIVE GROUP:  1       RECLOSE ON 52B  OPEN:  D ISABLE     RECLOSER :  INHIB ITED

    INPUT STATUS Ia (A) :  0 .000 Va (Kv) :   0 .000
INPUT 1 :   INACTIVE Ib (A) :  0 .000 Vb (kV) :   0 .000
INPUT 2 :   INACTIVE Ic (A) :  0 .000 Vc (kV) :   0 .000
INPUT 3 :   INACTIVE In (A) :  0 .000 Vab (kV) :   0 .000
INPUT 4 :   INACTIVE I ns (A) :  0 .000 Vbc (kV) :   0 .000
INPUT 5 :   INACTIVE P  ( M W ) :  0 .000 Vca (kV) :   0 .000
B R E A K E R :   INACTIVE Q (MVAR) :  0 .000 FREQ (Hz ) :   0 .000

ALARMS    : P ICKUPS   :
_ _ _ _
_ _ _ _
_ _ _ _
_ _ _ _
_ _ _ _
_ _ _ _
_ _ _ _
_ _ _ _

$&&808/$7256�

7KH� $&&808/$725� FDWHJRU\� �� DV� WKH� QDPH
VXJJHVWV��NHHSV�D�UXQQLQJ�WRWDO�RI�WKH�RSHUDWLRQV�RI
WKH�EUHDNHU���7KH�GLIIHUHQFH�EHWZHHQ�WKLV�FDWHJRU\
DQG� WKH� RQH� XQGHU� WKH� 6(77,1*6�PHQX� LV� WKDW
WKH�GDWD�KHUH�FDQ�RQO\�EH�YLHZHG���7KH�RQO\�ZD\�WR
VHW� RU� UHVHW� WKHVH� TXDQWLWLHV� LV� WKURXJK� WKH
6(77,1*6�PHQX����,I�\RX�KDYH�D�')3����ZLWK�D
UHFORVHU� RSWLRQ� WKH� DFFXPXODWRU� GLVSOD\� ZLOO
LQFOXGH� WKH� QXPEHU� RI� UHFORVXUHV� DQG� WKH
UHSHWLWLYH�WULS�FRXQW�DFFXPXODWRUV�

   DFP100 L inkA C C U M U L A T O R S   D F P 1 0 A 1 M 1 1 0 G A 0 0

A C C U M  P H A S E  A : 4 0 0

A C C U M  P H A S E  B : 3 5 8

A C C U M  P H A S E  C : 4 2 3

N U M B E R  O F  O P E N I N G S : 1 0

N U M B E R  O F  R E C L O S U R E S: 1

R E P E T I T I V E  T R I P  C O U N T : 0
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��$6&,,

��6<67(0�5(48,5(0(176

��+DUGZDUH

7KH�PLQLPXP�KDUGZDUH�UHTXLUHPHQWV�FRQVLVWV�RI
WKH�IROORZLQJ�FRPSRQHQWV���D�97����W\SH�WHUPLQDO�
RU� D� SHUVRQDO� FRPSXWHU� ZLWK� WHUPLQDO� HPXODWLRQ
VRIWZDUH�LQVWDOOHG��RQH�VHULDO�SRUW��DQG�RQH�SULQWHU
LI�SULQWLQJ�LV�UHTXLUHG�

$OVR�� DQ� LQWHUIDFH� FDEOH� ZLOO� EH� QHFHVVDU\� WR
FRPPXQLFDWH�ZLWK�WKH�UHOD\��6HH�)LJXUH�����LQ�WKH
,17(5)$&(�VHFWLRQ�

��6RIWZDUH

7KH�RQO\�VRIWZDUH�UHTXLUHG�IRU�UHOD\�RSHUDWLRQ�LV�D
97���� W\SH� WHUPLQDO� HPXODWLRQ� SURJUDP�
([DPSOHV�RI� WKLV� VRIWZDUH� DUH�352&200�3/86�
:LQGRZV�7HUPLQDO��$FFHVVRU\� IRXQG� LQ�:LQGRZV
�����RU�5HIOHFWLRQV�

��5XQQLQJ�$6&,,

7R�EHJLQ�FRPPXQLFDWLQJ�ZLWK�\RXU�')3����XVLQJ
$6&,,�� VWDUW� WKH� WHUPLQDO� HPXODWLRQ� VRIWZDUH�
FRQILJXUH� WKH� VRIWZDUH� IRU� WKH� FRUUHFW� VHULDO� SRUW
DQG�EDXG�UDWH��GHIDXOW�EDXG�UDWH�LV��������DQG�XVH
97�����WHUPLQDO�HPXODWLRQ�

��3URJUDP�2SHUDWLRQ

$IWHU�\RX�KDYH�FRQQHFWHG�WKH�')3����WR�\RXU�3&
ZLWK� WKH� LQWHUIDFH� FDEOH� DV� VKRZQ� LQ� )LJXUH� ����
\RX�DUH�UHDG\�WR�FRPPXQLFDWH���+RZHYHU��LI�ZKHQ
\RX�SRZHU�XS�WKH�UHOD\��DQG��W\SH�D�FKDUDFWHU�DQG
LW�LV�QRW�HFKRHG�WR�WKH�VFUHHQ�WKHUH�LV�D�FRQQHFWLRQ
SUREOHP�� � � 6RPH� VXJJHVWLRQ� IRU� WURXEOH�VKRRWLQJ
WKH�SUREOHP�DUH�

�� &KHFN�LQWHJULW\�RI�LQWHUIDFH�FDEOH�

�� &KHFN�EDXG�UDWH�RI�3&�DQG�')3���������
IDFWRU\�GHIDXOW��

�� &KHFN�WKDW��WHUPLQDO�HPXODWLRQ�VRIWZDUH�LV
FRPPXQLFDWLQJ�WKURXJK�WKH�FRUUHFW�3&
SRUW�

�� &KHFN�WKDW�'%��FRQQHFWRU�RQ�WKH
LQWHUIDFH�FDEOH�KDV�D�JRRG�FRQQHFWLRQ�ZLWK
'%��SRUW�RQ�WKH�')3����

,I�\RX�KDYH�PDGH�D�SURSHU�FRQQHFWLRQ�WR�WKH�UHOD\�

SRZHULQJ� XS� WKH� UHOD\� RU� SUHVVLQJ� WKH� 5(7851
NH\�ZLOO�FDXVH�D�FRORQ�´�µ�WR�DSSHDU�RQ�WKH�VFUHHQ�
<RX�FDQ�WKHQ�ORJLQ�LQWR�WKH�UHOD\�XVLQJ�RQH�RI�WKH
ORJLQ�FRPPDQGV�

��/RJRQ

:KHQ�\RX�DUH�SURPSWHG�E\�WKH�´�µ�\RX�FDQ�ORJRQ
LQWR� WKH� UHOD\� XVLQJ� RQH� RI� WKH� ')3���·V� WKUHH
ORJLQ� FRPPDQGV�� � (DFK� RI� WKH� ORJLQ� FRPPDQGV
JLYH�\RX�DFFHVV� WR�GLIIHUHQW� OHYHOV�RI� UHOD\�FRQWURO�
7KH� WKUHH� FRPPDQGV� WKDW� DOORZ� \RX� WR� ORJLQ� WR
WKH�UHOD\�DUH�DV�IROORZV�

/2*,1

&21752/

6(7$&&(66

7KH�/2*,1�FRPPDQG�JLYHV�\RX�WKH�9,(:�DFFHVV
OHYHO�� WKH� &21752/� FRPPDQG� JLYHV� \RX� WKH
&21752/� DFFHVV� OHYHO�� DQG� WKH� 6(7$&&(66
FRPPDQG� JLYHV� \RX� WKH� 6(77,1*6� DFFHVV� OHYHO�
$IWHU� \RX� KDYH� HQWHUHG� RQH� RI� WKHVH� FRPPDQGV
WKH�UHOD\�ZLOO�DVN�IRU�WKH�FRUUHVSRQGLQJ�SDVVZRUG�

��3DVVZRUGV

7KH�$6&,,�SURWRFRO�IRU�WKH�')3����FRQWDLQV�WKUHH
OHYHOV� RI� SDVVZRUGV�� � � 7KHVH� OHYHOV� DUH� WKH� 9,(:�
&21752/��DQG�6(77,1*�OHYHOV�

127(� $OO� SDVVZRUGV� DUH� FDVH� VHQVLWLYH�
KRZHYHU��DOO�FRPPDQGV�DUH�QRW�FDVH�VHQVLWLYH�

9,(:�/HYHO�$FFHVV

7KH�ORZHVW�DFFHVV�OHYHO�LV�WKH�9,(:�OHYHO���7KH�XVHU
JDLQLQJ�DFFHVV� WR� WKH�SURJUDP�ZLWK� WKLV�SDVVZRUG
LV� RQO\� DXWKRUL]HG� WR� YLHZ� LQIRUPDWLRQ� LQ� WKH
')3����� � 7KH� XVHU� FDQ� SHUIRUP� JHQHUDO
FRQILJXUDWLRQ� LQTXLULHV� RU� HVWDEOLVK
FRPPXQLFDWLRQV� ZLWK� WKH� SURWHFWLRQ� HTXLSPHQW
IRU� WKH� SXUSRVH� RI� VWDWXV�� ORJ�� DQG� VHWWLQJ
LQTXLULHV�� � 2SHUDWLRQV� DQG� SURWHFWLRQ� VHWWLQJ
PRGLILFDWLRQV� FDQQRW� EH� SHUIRUPHG� E\� XVHUV
DFFHVVLQJ�WKH�SURJUDP�DW�WKLV�VHFXULW\�OHYHO�

7KH�GHIDXOW�9,(:�SDVVZRUG�LV� ')3B9,(:

&21752/�/HYHO�$FFHVV

7KH�&21752/�DFFHVV� OHYHO�JLYHV� WKH�XVHU� DFFHVV
WR� DOO� RI� WKH� LQIRUPDWLRQ� JLYHQ� WR� WKH� 9,(:
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SDVVZRUG� SOXV� WKH� DELOLW\� WR� RSHUDWH� WKH� EUHDNHU
DQG� WR� UHPRWHO\� WULJJHU� DQ� HYHQW� DQG�RU� DQ
RVFLOORJUDSK\��RSWLRQDO��FDSWXUH�

7KH�GHIDXOW�&21752/�SDVVZRUG�LV�
')3B&17/

6(77,1*�/HYHO�$FFHVV

7KH�6(77,1*�DFFHVV�OHYHO�JLYHV�WKH�XVHU�FRPSOHWH
FRQWURO�RI�WKH�')3������7KLV�DFFHVV�OHYHO��JLYHV�WKH
XVHU�DOO�RI�WKH�FDSDELOLW\�RI�WKH�&21752/�DFFHVV
OHYHO�� SOXV� WKH� DELOLW\� WR� FKDQJH� DOO� RI� WKH� UHOD\
VHWWLQJV�� LQFOXGLQJ� WKH�DELOLW\� WR� YLHZ�DQG� FKDQJH
WKH�SDVVZRUGV�IRU�DOO�RI�WKUHH�DFFHVV�OHYHOV�

7KH�GHIDXOW�6(77,1*�SDVVZRUG�LV� ')3B6(77

2QFH� \RX� KDYH� ORJJHG� RQ� ZLWK� WKH� FRUUHFW
SDVVZRUG�� WKH� SURPSW� WKDW� WKH� ')3���� UHVSRQGV
ZLWK�ZLOO�UHIOHFW�WKH�FXUUHQW��DFFHVV�OHYHO�\RX�DUH�DW�
<RX� QHHG� QRW� ORJ� RXW� IURP� \RXU� FXUUHQW� DFFHVV
OHYHO�WR�ORJLQ�WR�D�QHZ�DFFHVV�OHYHO���,I�IRU�H[DPSOH
\RX�DUH�ORJJHG�LQ�DW�WKH�YLHZ�DFFHVV�OHYHO��DQG�ZLWK
WR�FKDQJH�D�VHWWLQJ��DOO�\RX�QHHG�WR�GR�LV�HQWHU�WKH
6(7$&&(66� FRPPDQG� DQG� UHVSRQG� ZLWK� WKH
SURSHU�SDVVZRUG�

352037 $&&(66�/(9(/

')3! 9,(:

')3B&21! &21752/

')3B6(7! 6(77,1*6

��$6&,,�&RPPDQGV

7KH� IROORZLQJ� OLVW� FRQWDLQV� DOO� RI� WKH� $6&,,
FRPPDQGV� DQG� DUJXPHQWV� WKDW� DUH� DYDLODEOH� LQ
WKH� ')3����� � (DFK� RI� WKH� DUJXPHQWV� IRU� WKH
FRPPDQGV�ZLOO�EH�VKRZQ�ZLWKLQ�VHW�RI�EUDFNHWV�^�`�
7KHVH� FRPPDQGV� FDQ� EH� XVHG� ZLWK� DQ\� RI� WKH
DUJXPHQWV� VKRZQ�� � ,Q� WKLV� VHFWLRQ� WKH� LWHPV� WKDW
DUH� VKRZQ� LQ� ,WDOLFV� DUH� GLVSOD\HG� E\� WKH�')3���
DQG�DOO� LWHPV� LQ� VKRZQ� LQ�EROG� DUH� FRPPDQGV� WR
EH�HQWHUHG�E\�WKH�XVHU�

$&&80�^�`��^���������`��^5(6(7`

7KH� $&&80� FRPPDQG� DOORZV� WKH� XVHU� WR
GLVSOD\�PRGLI\�UHVHW� WKH� DFFXPXODWHG� ,�7� RU� ,7
%UHDNHU�+HDOWK� 9DOXH�� � 7KH� YDOXHV� DUH� GLVSOD\HG
IRU� DOO� WKUHH� SKDVHV� ZKHQ� WKH� FRPPDQG� LV� JLYHQ
ZLWK� QR� DUJXPHQW�� EXW� HDFK� SKDVH�PXVW� EH� UHVHW

LQGHSHQGHQWO\�� � )RU�H[DPSOH��$&&80�$�5(6(7�
ZLOO�UHVHW�WKH�SKDVH�$�EUHDNHU�KHDOWK�DFFXPXODWRU�
7KLV�YDOXH� LV�XVHG�WR�GHWHUPLQH� WKH�KHDOWK�RI� WKH
EUHDNHU�� � 8QGHU� WKH� JHQHUDO� VHWWLQJV� FRPPDQG
�6(7� *�� WKH� XVHU� FDQ� VHW� WKH� WKUHVKROG� IRU� WKH
EUHDNHU�KHDOWK�IXQFWLRQ���:KHQ�WKH�$&&80�YDOXH
H[FHHGV�WKH�%UHDNHU�+HDOWK�YDOXH�DQ�(9(17�DQG
$/$50�ZLOO�EH�LVVXHG�

$/$506�^�`��^5`
7KH� $/$506� FRPPDQG� ZLOO� GLVSOD\� WKH� FXUUHQW
VWDWXV� IRU� DOO� RI� WKH� ')3���� DODUPV�� � 7KH� 5
DUJXPHQW�ZLOO� FDXVH� WKH� VWDWXV� WR�EH� FRQWLQXRXVO\
XSGDWHG�� � 7KH� IROORZLQJ� LV� DQ� H[DPSOH� RI� WKH
VFUHHQ�GLVSOD\HG�ZKHQ� WKH�$/$506� FRPPDQG� LV
HQWHUHG�

')3B&21!�$/$506

5(/$<�',6$%/('��1R

&/2&.�67233('��1R

75,36�',6$%/('��1R

&855(17�:,7+����23(1��1R

%5($.(5�0$,17(1$1&(�'8(��1R

'()$8/7�6(77,1*6��121(

)$,/85(�72�23(1��12

)$,/85(�72�&/26(��1R

75,3�&,5&8,7��2.

&/26(

7KH� &/26(� FRPPDQG� UHTXLUHV� &21752/
DFFHVV���:KHQ�WKLV�FRPPDQG�LV�LVVXHG�WKH�')3���
ZLOO� RSHUDWH� LWV� &/26(� FRQWDFW�� � %HIRUH� WKLV
FRPPDQG� LV� LVVXHG� WKH� UHOD\�ZLOO� DVN�DJDLQ� LI� \RX
ZLVK� WR� FORVH� WKH� EUHDNHU�� � 3RVLWLYH� RU� QHJDWLYH
LQGLFDWLRQ� RI� WKH� SURSHU� H[HFXWLRQ� RI� WKH
FRPPDQG�LV�JLYHQ�EDVHG�RQ�WKH�VWDWXV�RI�WKH����E
FRQWDFW�

127(�,I�WKH���%�FRQWDFW�LV�ZLUHG�LQ��6HH�6(7�*�
DQG� WKH� UHOD\� VHQVHV� WKDW� WKH� EUHDNHU� LV� DOUHDG\
FORVHG� WKH� UHOD\� ZLOO� QRW� RSHUDWH� WKH� &/26(



62)7:$5(� *(.�������

�����

FRQWDFW���,I�WKH����E�FRQWDFW�LV�QRW�ZLUHG��WKH�UHOD\
ZLOO�H[HFXWH�WKH�FRPPDQG�DQG�ZLOO�UHVSRQG�ZLWK�

&200$1'�(;(&87('

���E�127�:,5('

&21752/

7KH�&21752/�ORJLQ�JLYHV�WKH�RSHUDWRU�DFFHVV�WR
WKH�&21752/�DFFHVV�OHYHO�

'$7(�^�`��^5`��^PP�GG�\\`

7KH� '$7(� FRPPDQG� DOORZV� WKH� XVHU� WR� VHW� WKH
GDWH�RU�UHDG�WKH�GDWH�DQG�WLPH���7KH�5�DUJXPHQW
ZLOO�FDXVH�WKH�GDWH�WR�EH�FRQWLQXRXVO\�XSGDWHG�

'(0$1'

7KH� '(0$1'� FRPPDQG� ZLOO� GLVSOD\� WKH� SHDN
DQG� DYHUDJH� FXUUHQW� IRU� HDFK� SKDVH� IRU� WKH
SUHYLRXV� ���� ���� RU� ���KRXUV� LQ� D� WLPH� LQWHUYDO� RI
��������RU����PLQXWHV��UHVSHFWLYHO\

7KH� IROORZLQJ� LV� DQ� H[DPSOH� RI� WKH� VFUHHQ
GLVSOD\HG� ZKHQ� WKH� '(0$1'� FRPPDQG� LV
HQWHUHG�LQWR�WKH�UHOD\��

�

')3B&21!�'(0$1'

'HPDQG�'DWD�������������������������������������������������������3DJH����RI���



��������������,$S �������,%S �������,&S �������,$P �������,%P �������,&P ������

��������������,$S �������,%S �������,&S �������,$P �������,%P �������,&P ������

��������������,$S �������,%S �������,&S �������,$P �������,%P �������,&P ������

��������������,$S �������,%S �������,&S �������,$P �������,%P �������,&P ������

��������������,$S �������,%S �������,&S �������,$P �������,%P �������,&P ������

(1'

7KH� (1'� FRPPDQG� LV� XVHG� ZKHQHYHU� WKH� XVHU
ZDQWV�WKH�')3����WR�DFFHSW�VHWWLQJ�FKDQJHV���,I�WKH
XVHU� LV� XVLQJ� WKH� 6(7� FRPPDQG� DQG� LV� ILQLVKHG
FKDQJLQJ� VHWWLQJV� WKH� UHOD\� ZLOO� FRQWLQXH� WR
RSHUDWH� ZLWK� WKH� SUHYLRXV� VHWWLQJV� XQWLO� WKH� XVHU
HQWHUV�(1'�IRU�RQH�RI�WKH�VHWWLQJV���7KLV�ZLOO�FDXVH
WKH�UHOD\�WR�DVN�WKH�XVHU�LI�WKH\�ZDQW�WR�DFFHSW�WKH
VHWWLQJ�FKDQJHV�

*URXS����$���!�&XUYH�3KDVH�72&

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ���

*URXS����$���!�3LFNXS�3KDVH�72&

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ���

*URXS����$���!�7LPH�'LDO�3KDVH�72&

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ��(1'

&RQILUP�&KDQJH�RI�6HWWLQJV��<�1�"�<

6HWWLQJV�&KDQJHG
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(9(176�^�`��^(5$6(`

7KH� (9(176� FRPPDQG� DOORZV� WKH� XVHU� WR
GLVSOD\�HUDVH� V\VWHP� HYHQWV�� � 7KLV� FRPPDQG� ZLOO
GLVSOD\� WKH� ODVW� ���� HYHQWV�� � 7KH� IROORZLQJ� LV� DQ
H[DPSOH� RI� KRZ� WKH� HYHQWV� DUH� GLVSOD\HG�� � 3UHVV
WKH� VSDFH� EDU� WR� DGYDQFH� WR� WKH� QH[W� SDJH�� SUHVV
WKH� EDFNVSDFH� NH\� WR� VFUROO� EDFN� WR� WKH� SUHYLRXV
HYHQWV� SDJH�� RU� SUHVV� HVFDSH� WR� UHWXUQ� WR� WKH
')3����SURPSW�

')3B6(7!�HYHQWV

������3URFHVVLQJ�(YHQWV���3OHDVH�ZDLW���

(YHQWV����������������������������������������3DJH����RI���



����������������������������5HFORVHU�RXW�RI�ORFNRXW

����������������������������5HFORVHU�WR�ORFNRXW

����������������������������&KDQJH�RI�6HWWLQJV

����������������������������5HFORVHU�RXW�RI�ORFNRXW

����������������������������5HFORVHU�WR�ORFNRXW

����������������������������3URJUDP�6WDUW

����������������������������5HFORVHU�RXW�RI�ORFNRXW

����������������������������5HFORVHU�WR�ORFNRXW

����������������������������3URJUDP�6WDUW

����������������������������'LJLWDO�,QSXW���2))

����������������������������'LJLWDO�,QSXW���2))

����������������������������'LJLWDO�,QSXW���2))

����������������������������'LJLWDO�,QSXW���21

����������������������������'LJLWDO�,QSXW���21

����������������������������'LJLWDO�,QSXW���21

����������������������������'LJLWDO�,QSXW���2))

����������������������������'LJLWDO�,QSXW���2))

����������������������������'LJLWDO�,QSXW���2))

����������������������������5HFORVHU�RXW�RI�ORFNRXW

����������������������������'LJLWDO�,QSXW���21



3UHVV��� ��63$&(��(6&$3(

)$8/76�^�`��^(5$6(`

7KH� )$8/76� FRPPDQG� DOORZV� WKH� XVHU� WR
GLVSOD\�HUDVH� WKH� IDXOW� UHSRUW��� � 7KLV� FRPPDQG
ZLOO� GLVSOD\� WKH� ODVW� �� IDXOWV�� � $� VXPPDU\� RI� WKH
IDXOWV� LV�GLVSOD\HG�DQG�GHWDLOV�FDQ�EH�GLVSOD\HG�E\
HQWHULQJ�D� ´(µ� IRU� H[SDQGHG�GDWD�� RU� E\� HQWHULQJ
WKH� QXPEHU� RI� WKH� IDXOW� UHSRUW�� � 3UHVV� WKH� VSDFH
EDU� WR� DGYDQFH� WR� WKH� QH[W� SDJH�� SUHVV� WKH
EDFNVSDFH�NH\�WR�VFUROO�EDFN�WR�WKH�SUHYLRXV�HYHQWV
SDJH�� RU� SUHVV� HVFDSH� WR� UHWXUQ� WR� WKH� ')3���
SURPSW

')3B6(7!�)$8/76





)$8/7���

������������������������&$*�)DXOW�/RFDWLRQ� �������0,/(

)$8/7���

������������������������&$*�)DXOW�/RFDWLRQ� ������0,/(

)$8/7���

������������������������&$*�)DXOW�/RFDWLRQ� ������0,/(

)$8/7���

������������������������&$*�)DXOW�/RFDWLRQ� ������0,/(

)$8/7���

������������������������&$*�)DXOW�/RFDWLRQ� �����0,/(

)$8/7���

����(037<����

)$8/7���

����(037<����

)$8/7���

����(037<����



3UHVV� (6&$3(�� )$8/7� 180%(5� RU� (� IRU� ([SDQGHG

PRGH
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)$8/7������������������������������������������������:\H�:\H

��������������������������&$*�)DXOW�/RFDWLRQ� �����
0,/(

35()$8/7�9$/8(6

,D��������������$������9D��������������N9

,E��������������$������9E��������������N9

,F��������������$������9F���������������N9

,Q��������������$

)$8/7�9$/8(6

,D���������������$������9D���������������N9

,E����������������$������9E���������������N9

,F���������������$������9F���������������N9

,Q���������������$

7ULSV�������3+B$����3+B&



3UHVV� �� ��63$&(�� (6&$3(�� )$8/7�180%(5� RU� &� IRU
&RQGHQVHG�PRGH

+(/3

7KH� +(/3� FRPPDQG� ZLOO� GLVSOD\� DOO� RI� WKH
FRPPDQGV�DYDLODEOH�WR�WKH�XVHU�

/2*,1

7KH� /2*,1� FRPPDQG� JLYHV� WKH� XVHU� ZLWK� WKH
9,(:�SDVVZRUG�DFFHVV�WR�WKH�9,(:�OHYHO�

02'(/

7KH� 02'(/� FRPPDQG� GLVSOD\V� WKH� PRGHO
QXPEHU�IRU�\RXU�')3����

23(1

7KH�23(1�FRPPDQG�UHTXLUHV�&21752/�DFFHVV�
:KHQ� WKLV� FRPPDQG� LV� LVVXHG� WKH� ')3���� ZLOO
RSHUDWH�LWV�75,3�FRQWDFWV���%HIRUH�WKLV�FRPPDQG�LV
LVVXHG�WKH�UHOD\�ZLOO�DVN�DJDLQ�LI�\RX�ZLVK�WR�RSHQ
WKH�EUHDNHU�

127(�� � ,I� WKH����E�FRQWDFW� LV�ZLUHG� LQ��6HH�6(7
*��DQG�WKH�UHOD\�VHQVHV�WKDW�WKH�EUHDNHU�LV
DOUHDG\�RSHQ�WKH�UHOD\�ZLOO�QRW�RSHUDWH�WKH

75,3�FRQWDFWV��� �,I�WKH����E�FRQWDFW�LV�QRW
ZLUHG��WKH�UHOD\�ZLOO�H[HFXWH�WKH�FRPPDQG
DQG�ZLOO�UHVSRQG�ZLWK�

&200$1'�(;(&87('

���E�127�:,5('

23(1,1*6�^�`��^���������`��^5(6(7`

7KH� 23(1,1*6� FRPPDQG� DOORZV� WKH� XVHU� WR
GLVSOD\�PRGLI\�UHVHW� WKH� QXPEHU� RI� EUHDNHU
RSHQLQJV�

26&,//2�^�`��^�����`

7KH� 26&,//2� FRPPDQG� ZLOO� DOORZ� WKH� XVHU� WR
GRZQORDG�RQH�RI�WKH�VL[�RVFLOORJUDSK\�FDSWXUHV���,I
WKH� XVHU� ZDQWV� WR� VHH� D� WDEOH� ZLWK� WKH� ODWHVW� VL[
FDSWXUHV� WKH� XVHU� FDQ� HQWHU� WKH� 26&,//2
FRPPDQG�ZLWK�QR�DUJXPHQWV�� � ,I� WKH� XVHU� HQWHUV
WKH�26&,//2�FRPPDQG�ZLWK�DQ�DUJXPHQW�RI���WR
��� WKH� UHOD\�ZLOO�SURPSW� WKH�XVHU� WR�SUHSDUH� IRU� D
ELQDU\� ILOH� WUDQVIHU�� � ,I� \RX� XVH� \RXU� WHUPLQDO
HPXODWLRQ�VRIWZDUH�WR�UHFHLYH�WKLV�ELQDU\�ILOH��DIWHU
D� PRPHQWDU\� SDXVH� WKH� UHOD\� ZLOO� GRZQORDG� DQ
DSSUR[LPDWHO\� ��� NE\WH� ILOH�� 7KLV� ILOH� FDQ� EH
FRQYHUWHG�WR�$6&,,�WH[W�RU�WR�*(�'$7$�IRUPDW�IRU
GLVSOD\� DQG� DQDO\VLV�� � 6HH� WKH� 9LHZLQJ
2VFLOORJUDSK\� 'DWD� VHFWLRQ� RI� WKLV� LQVWUXFWLRQ
ERRN�IRU�GHWDLOV�RQ�KRZ�WR�YLHZ�DQG�GRZQORDG�WKH
UHFRUGV��

3$66:25'�^�`��^&`��^6`��^9`

7KH� 3$66:25'� FRPPDQG� ZLOO� GLVSOD\�PRGLI\
SDVVZRUGV�� � 7KLV� FRPPDQG� UHTXLUHV� 6(77,1*
OHYHO�DFFHVV���,I�WKLV�FRPPDQG�KDV�QR�DUJXPHQW�LW
ZLOO�GLVSOD\�DOO� WKUHH�SDVVZRUGV�� � ,I� WKH� FRPPDQG
KDV�D�&��6��RU�D�9�DV�DQ�DUJXPHQW�LW�ZLOO�FKDQJH�WKH
FRUUHVSRQGLQJ�SDVVZRUG� �&21752/�� 6(77,1*�
RU�9,(:��

48,7

7KH�48,7�FRPPDQG�VHUYHV�WZR�SXUSRVHV�� �,I�\RX
HQWHU� WKH� 48,7� FRPPDQG� DW� DQ\� SURPSW� LW� ZLOO
DXWRPDWLFDOO\� ORJRXW� IURP� WKH� UHOD\�� � $OVR�� WKH
48,7� FRPPDQG� FDQ� EH� XVHG� WR� GLVUHJDUG� DQ\
VHWWLQJ� FKDQJHV� EHIRUH� WKH\� DUH� DFFHSWHG� E\� WKH
UHOD\�� � 7KH� IROORZLQJ� LV� DQ� H[DPSOH� RI� D� VHWWLQJV
FKDQJH�IROORZHG�E\��WKH�TXLW�FRPPDQG�WR�SURSHUO\
VDYH�WKH�FRPPDQG
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*URXS����$���!�'LVDEOH�3KDVH�72&

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ��12

*URXS����$���!�&XUYH�3KDVH�72&

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ���

*URXS����$���!�3LFNXS�3KDVH�72&

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ���

*URXS����$���!�7LPH�'LDO�3KDVH�72&

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ��48,7

4XLW�:LWKRXW�&KDQJLQJ�6HWWLQJV��<�1�"�<

5($',1*6�^�`��^5`

7KH�5($',1*6�FRPPDQG�ZLOO�GLVSOD\�WR�WKH�XVHU
DOO� RI� WKH� PHDVXUHG� TXDQWLWLHV� LQ� WKH� UHOD\�� � 7R
KDYH� WKLV� LQIRUPDWLRQ� FRQWLQXRXVO\� XSGDWHG� XVH
WKH� 5� DUJXPHQW� 7KH� IROORZLQJ� LV� DQ� H[DPSOH� RI
ZKDW� LV� GLVSOD\HG� E\� WKH� UHOD\� DIWHU� WKH� UHDGLQJV
FRPPDQG�LV�HQWHUHG�

')3!�5($',1*6

,D���������$����,E���������$���,F���������$���,Q����������$

9D�����������N9����9E�����������N9����9F�����������N

9DE����������N9����9EF����������N9����9FD����������N9

3����������0:

4����������09$5

,������������$

I����������+]

5(&/26(5

7KH�5(&/26(5�FRPPDQG�LV�XVHG�WR��GLVSOD\�WKH
VWDWXV�RI� WKH� UHFORVHU�� �7KH� UHFORVHU� VWDWXV�GLVSOD\
LQFOXGHV�WKH�IROORZLQJ�LWHPV�

5(&/26(5�',6$%/('��<HV

5(&/26(�21����23(1��1R

/2&.287��<HV

%/2&.('���5(3(7,7,9(�75,36��1R

%/2&.('���5(027(��1R

%/2&.('���/2&$/��1R

(;7(51$/�5(&/26(�,1,7,$7(��1R

5(&/26(�,1�352*5(66��1R

5(&/2685(6�^�`��^�����������`

7KH�5(&/2685(6� FRPPDQG� DOORZV� WKH� XVHU� WR
GLVSOD\�PRGLI\� WKH� QXPEHU� RI� DFFXPXODWHG
UHFORVXUHV�

5(/,'�^�`��^&`

7KH� 5(/,'� FRPPDQG� DOORZV� WKH� XVHU� WR
GLVSOD\�PRGLI\� WKH� UHOD\·V� LGHQWLILFDWLRQ�� � :KHQ
WKLV� FRPPDQG� LV� XVHG� ZLWK� WKH� &� DUJXPHQW� WKH
UHOD\�ZLOO�DVN�IRU�D�QHZ�LGHQWLILFDWLRQ�

6(7� ^� `�� ^�� ��`�� ^*`�� ^%`�� ^,`�� ^0`�� ^2`�� ^3`�� ^3/`�

^35`

7KH�6(7�FRPPDQG�DOORZV�WKH�XVHU�WR�PRGLI\�DQ\
RI� WKH� UHOD\� VHWWLQJV�� �7KH�DUJXPHQWV� DYDLODEOH� WR
WKH�6(7�FRPPDQG�DUH�DV�IROORZV�

$5*80(17 '(6&5,37,21

6(7��� 02',)<�6(77,1*�*5283��

6(7�* 02',)<�*(1(5$/�6(77,1*6

6(7�% 02',)<�%5($.(5�+($7+
6(77,1*6

6(7�, 02',)<�&21),*85$%/(�
,13876

6(7�0 02',)<�(9(17�$1'
26&,//2*5$3+<�0$6.6

6(7�2 02',)<�&21),*85$%/(

2873876

6(7�3 02',)<�&855(17�3257
6(77,1*6

6(7�3/ 02',)<�/2&$/�6(77,1*6
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6(7�35 02',)<�5(027(�3257

6(77,1*6

7KHUH� DUH� �� GLIIHUHQW� VHWWLQJ� JURXSV�� � ,Q� HDFK� RI
WKH� VHWWLQJ� JURXSV�� WKH� LQGLYLGXDO� VHWWLQJV� DUH
JURXS��WRJHWKHU�DFFRUGLQJ�WR�WKHLU�IXQFWLRQ���7KH
IXQFWLRQV�FDQ�EH�SXW�LQWR�HLJKW�FDWHJRULHV���7KHVH
FDWHJRULHV�DUH�DV�IROORZV�

�� 7LPH�2YHUFXUUHQW

�� 'HILQLWH�7LPH�2YHUFXUUHQW

�� ,QVWDQWDQHRXV�2YHUFXUUHQW

�� 1HJDWLYH�6HTXHQFH�2YHUFXUUHQW

�� 2YHU�8QGHU�)UHTXHQF\

�� 7RUTXH�&RQWURO

�� 'HPDQG�'DWD

�� 5HFORVHU

2QFH�WKH�XVHU�KDV�HQWHUHG�WKH�6(7�FRPPDQG�WKH
XVHU� FDQ� HQWHU� ´!´� WR� MXPS� WR� WKH� QH[W� VHWWLQJ
JURXS�

*URXS����$���!�'LVDEOH�3KDVH�72&

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ��!

*URXS����$���!�'LVDEOH�3KDVH�'7�+LJK

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ��!

*URXS����$���!�'LVDEOH�3KDVH�,167�+LJK

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ��!

*URXS����$���!�'LVDEOH�1HJDWLYH�6HTXHQFH�'7

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ��!

*URXS����$���!�'LVDEOH�8QGHU�)UHTXHQF\�8QLW��

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ��!

*URXS����$���!�7RUTXH�&RQWURO�6LJQDO

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ��!

*URXS����$���!�'HPDQG�,QWHUYDO

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ��!

*URXS����$���!�'LVDEOH�5HFORVHU

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ��!

*URXS����$���!�'LVDEOH�3KDVH�72&

3OHDVH�(QWHU�1HZ�9DOXH�)RU�7KH�6HWWLQJ��48,7

7R�VHW� WKH�&RQILJXUDEOH� ,QSXWV�DQG�&RQILJXUDEOH

2XWSXWV�� VHH� 7DEOHV� ���� DQG� ����� UHVSHFWIXOO\�
:KHQ� SURJUDPPLQJ� WKH� &RQILJXUDEOH� 2XWSXWV
WKH� XVHU� HQWHUV� HTXDWLRQV� WKDW�ZLOO� GHWHUPLQH� WKH
RSHUDWLRQ� RI� 287��� 287��� 287��� DQG� 287��
,Q� DQ\� RUGHU� WKH� XVHU� FKRRVHV�� KH� FDQ� HQWHU� WKH
LQSXWV� IRU� WKH� �� WZR�LQSXW� $1'� JDWHV� �$1'��
$1'���$1'���$1'���$1'���DQG�$1'����IRU�WKH��
127� JDWHV� �127�� DQG� 127���� RU� IRU� WKH� �
VL[WHHQ� �LQSXW� 25� JDWHV� �287��� 287��� 287��
DQG�287�����7KH�IROORZLQJ�LV�DQ�H[DPSOH�RI�KRZ
WR� VHW� WKH� FRQILJXUDEOH� RXWSXWV� ZLWK� WKH� $6&,,
FRPPXQLFDWLRQ�VRIWZDUH�

')3B6(7!�6(7�2

3OHDVH�HQWHU�\RXU�GHILQLWLRQV�

$1'� ��1B7��3B7

127� ��3+B3

287� $1'��127����27����27�

$1'� ��37��1/B7

$1'� ��37���3�B7

287� $1'��$1'�������

(1'

&RQILUP�&KDQJH�RI�6HWWLQJV��<�1�"�<

6HWWLQJV�&KDQJHG

')3B6(7!

6(7$&&(66

7KH� 6(7$&&(66� FRPPDQG� JLYHV� WKH� XVHU� ZLWK
WKH� 6(77,1*� SDVVZRUG� DFFHVV� WR� WKH� 6(77,1*
OHYHO�

6+2:6(7�^�`��^����`��^*`��^,`��^0`��^2`��^3`��^3/`�

^35`

7KH�6+2:6(7�FRPPDQG�DOORZV�WKH�XVHU�WR�YLHZ
DQ\�RI�WKH�UHOD\�VHWWLQJV���7KH�DUJXPHQWV�DYDLODEOH
WR�WKH�6+2:6(7�FRPPDQG�DUH�DV�IROORZV�

$5*80(17 '(6&5,37,21

6+2:6(7��� 9,(:�6(77,1*�*5283��

6+2:6(7�* 9,(:�*(1(5$/�6(77,1*6
6+2:6(7�, 9,(:�&21),*85$%/(�,13876

6+2:6(7�0 9,(:�(9(17�$1'
26&,//2*5$3+<�0$6.6

6+2:6(7�2 9,(:�&21),*85$%/(
2873876
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6+2:6(7�3 9,(:�&855(17�3257
6(77,1*6

6+2:6(7�3/ 9,(:�/2&$/�3257�6(77,1*6

6+2:6(7�35 9,(:�5(027(�3257
6(77,1*6

7KHUH� DUH� �� GLIIHUHQW� VHWWLQJ� JURXSV�� � ,Q� HDFK� RI
WKH� VHWWLQJ� JURXSV�� WKH� LQGLYLGXDO� VHWWLQJV� DUH
JURXS��WRJHWKHU�DFFRUGLQJ�WR�WKHLU�IXQFWLRQ���7KH
IXQFWLRQV�FDQ�EH�SXW�LQWR�HLJKW�FDWHJRULHV���7KHVH
FDWHJRULHV�DUH�DV�IROORZV�

�� 7LPH�2YHUFXUUHQW

�� 'HILQLWH�7LPH�2YHUFXUUHQW

�� ,QVWDQWDQHRXV�2YHUFXUUHQW

�� 1HJDWLYH�6HTXHQFH�2YHUFXUUHQW

�� 2YHU�8QGHU�)UHTXHQF\

�� 7RUTXH�&RQWURO

�� 'HPDQG�'DWD

�� 5HFORVHU

2QFH� WKH� XVHU� KDV� HQWHUHG� WKH� 6+2:6(7
FRPPDQG�WKH�XVHU�FDQ�HQWHU� WKH�IROORZLQJ�NH\� WR
VSHHG�WKURXJK�WKH�VHWWLQJV�

.(< ())(&7

%DFNVSDFH 6KRZV�SUHYLRXV�VHWWLQJ�FDWHJRU\

	 5HSHDWV�VHWWLQJ�FDWHJRU\

6SDFH�%DU $GYDQFHV�WR�WKH�QH[W�VHWWLQJ
FDWHJRU\

(VFDSH 4XLW�6KRZVHW

67$786�^�`��^5`

7KH�67$786�FRPPDQG�DOORZV�WKH�XVHU�WR�GLVSOD\
WKH� UHOD\·V� VWDWXV��7KH�67$786�GLVSOD\�ZLOO� VKRZ
ZKLFK� SURWHFWLRQ� IXQFWLRQV� DUH� FXUUHQWO\� SLFNHG�
XS�� ZKLFK� GLJLWDO� LQSXWV� DUH� HQHUJL]HG�� ZKLFK
VHWWLQJV� JURXS� LV� LQ� XVH� E\� WKH� UHOD\�� DQG�ZKDW� LV
WKH� VWDWXV� RI� WKH� EUHDNHU�� � 7R� KDYH� WKLV
LQIRUPDWLRQ� FRQWLQXRXVO\� XSGDWHG� XVH� WKH� 5
DUJXPHQW�

7,0(�^�`��^5`��^KK�PP�VV`

7KH� 7,0(� FRPPDQG� DOORZV� WKH� XVHU� WR� VHW� WKH
WLPH�RU�UHDG�WKH�GDWH�DQG�WLPH���7KH�5�DUJXPHQW
ZLOO�FDXVH�WKH�WLPH�WR�EH�FRQWLQXRXVO\�XSGDWHG�

75,**(5

7KH� 75,**(5� FRPPDQG� DOORZV� WKH� XVHU� WR
JHQHUDWH�DQ�HYHQW�DQG�RVFLOORJUDSK\�FDSWXUH�
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7DEOH������$6&,,�&RPPDQG�6HW

&200$1' '(6&5,37,21 $5*80(176

$&&80 'LVSOD\�0RGLI\�5HVHW
DFFXPXODWHG

^�QRQH�`

DPSV ��GLVSOD\�DFFXPXODWHG�DPSV
^�LQWHJHU�QXPEHU�IURP���WR�������`
��VHW�WKH�YDOXH�RI�WKH�FRXQWHU�WR�WKH�JLYHQ�QXPEHU��
��UHTXLUHV�6(7�DFFHVV
^�5(6(7�`
��UHVHW�WKH�FRXQWHU�WR�LWV�GHIDXOW�YDOXH��
��UHTXLUHV�6(7�DFFHVV

$/$506 'LVSOD\�VWDWXV�RI�DODUPV ^�QRQH�`
��GLVSOD\�DODUPV�RQFH
^�5�`
��GLVSOD\�FRQWLQXRXVO\�UHIUHVKHG�DODUPV

&/26( &ORVH�EUHDNHU ��QR�DUJXPHQWV
���UHTXLUHV�&21752/�DFFHVV

&21752/ *LYHV�DFFHVV�WR�OHYHO�����&21752/ ��QR�DUJXPHQWV
DFWLRQV

'$7( 'LVSOD\�PRGLI\�GDWH ^�QRQH�`
��GLVSOD\�GDWH�DQG�WLPH�RQFH
^�5�`
��GLVSOD\�FRQWLQXRXVO\�UHIUHVKHG�GDWH�DQG�WLPH
^�PP�GG�\\�`
��VHW�WKH�GDWH�DQG�WR�WKH�YDOXH�RI�WKH�DUJXPHQW��
��UHTXLUHV�&21752/�DFFHVV

'(0$1' 'LVSOD\�GHPDQG�GDWD ��QR�DUJXPHQWV

(1' (QG�VHWWLQJ�DQG�ZULWH�WR�PHPRU\ ��QR�DUJXPHQWV

(9(176 'LVSOD\�HUDVH�V\VWHP�HYHQWV ^�QRQH�`
��GLVSOD\�HYHQWV
^�(5$6(�`
��HUDVH�DOO�HYHQWV���UHTXLUHV�6(7�DFFHVV

)$8/76 'LVSOD\�HUDVH�V\VWHP ^�QRQH�`�^��`
��GLVSOD\�IDXOW�UHSRUWV
^�(5$6(�`
��HUDVH�DOO�IDXOW�UHSRUWV���UHTXLUHV�6(7�DFFHVV

+(/3 'LVSOD\�D�OLVW�RI�DOO�DYDLODEOH ��QR�DUJXPHQWV
FRPPDQGV

/2*,1 *LYH�DFFHVV�WR�OHYHO�����&21752/ ��QR�DUJXPHQWV
DFWLRQV

02'(/ 'LVSOD\�UHOD\·V�YHUVLRQ�DQG�PRGHO ��QR�DUJXPHQWV

23(1 2SHQ�EUHDNHU ��QR�DUJXPHQWV
��UHTXLUHV�&21752/�DFFHVV
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7$%/(��������$6&,,�&RPPDQG�6HW���FRQWLQXHG�

&200$1' '(6&5,37,21 $5*80(176

23(1,1*6 'LVSOD\�PRGLI\�UHVHW�QXPEHU�RI ^�QRQH�`
EUHDNHU�RSHQLQJV ��GLVSOD\�QXPEHU�RI�EUHDNHU�RSHQLQJV

^LQWHJHU�QXPEHU�IURP���WR������@
��VHW�WKH�YDOXH�RI�WKH�FRXQWHU�WR�WKH�JLYHQ�QXPEHU
UHTXLUHV�6(7�DFFHVV
^5(6(7`
��UHVHW�WKH�FRXQWHU�WR�LWV�GHIDXOW�YDOXH� 
UHTXLUHV�6(7�DFFHVV

26&,//2 'LVSOD\�GRZQORDG�RVFLOORJUDSK\ ^�QRQH�`
HYHQWV ��GLVSOD\�D�WDEOH�RI�RVFLOORJUDSK\�HYHQWV

^�LQWHJHU�QXPEHU�IURP���WR���`
��GRZQORDG�VSHFLILHG�RVFLOORJUDSK\�HYHQW�IURP�UHOD\
���WR�3&

3$66:25' 'LVSOD\�PRGLI\�SDVVZRUGV ^�QRQH�`
��UHTXLUHV�6(7�DFFHVV ��GLVSOD\�SDVVZRUGV

^�9�`
��PRGLI\�WKH�9,(:�SDVVZRUG
^�&�`
��PRGLI\�WKH�&21752/�SDVVZRUG
^�6�`
��PRGLI\�WKH�6(7�SDVVZRUG

48,7 (QG�VHVVLRQ�DQG�UHWXUQ�WR�DFFHVV ��QR�DUJXPHQWV
OHYHO��

5($',1*6 'LVSOD\�UHOD\·V�PHWHULQJ�GDWD ^�QRQH�`
��GLVSOD\�UHDGLQJV�RQFH
^�5�`
��GLVSOD\�FRQWLQXRXVO\�UHIUHVKHG�UHDGLQJV

5(&/26(5 'LVSOD\V�WKH�UHFORVHU�VWDWXV ��QR�DUJXPHQWV

5(&/2685(6 'LVSOD\�PRGLI\�QXPEHU�RI ^QRQH`
DFFXPXODWHG�UHFORVXUHV ��GLVSOD\�QXPEHU�RI�UHFORVXUHV

^�LQWHJHU�QXPEHU�IURP���WR�������`
��VHW�WKH�QXPEHU�RI�UHFORVXUHV�WR�WKH��JLYHQ�QXPEHU
��UHTXLUHV�6(7�DFFHVV

5(/,' 'LVSOD\�PRGLI\�UHOD\·V�,' ^�QRQH�`
��GLVSOD\�UHOD\·V�,'
^�&�`
��PRGLI\�UHOD\·V�,'���UHTXLUHV�6(7�DFFHVV

6(7 0RGLI\�VHWWLQJV ^�QRQH�`
��UHTXLUHV�6(7�DFFHVV ��PRGLI\�VHWWLQJV�LQ�WKH�DFWLYH�JURXS

^�LQWHJHU�QXPEHU�IURP���WR���`
��PRGLI\�VHWWLQJV�LQ�WKH�VSHFLILHG�JURXS
^�*�`
��PRGLI\�VHWWLQJV�LQ�WKH�JHQHUDO�JURXS
^�%�`
��PRGLI\�WKH�EUHDNHU�KHDWK�VHWWLQJV
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7$%/(��������$6&,,�&RPPDQG�6HW���FRQWLQXHG�

&200$1' '(6&5,37,21 $5*80(176

6(7 ^�,�`
�FRQWLQXHG� ��PRGLI\�WKH�FRQILJXUDEOH�LQSXWV

^0`
��PRGLI\�HYHQW�DQG�RVFLOORJUDSK\�PDVN
^�2�`
��PRGLI\�WKH�FRQILJXUDEOH�RXWSXWV
^�3�`
��PRGLI\�WKH�SDUDPHWHUV�RI�WKH�FRPP�SRUW
���SUHVHQWO\�LQ�XVH
^�3/�`
��PRGLI\�WKH�SDUDPHWHUV�RI�WKH�ORFDO�SRUWV
^�35�`
��PRGLI\�WKH�SDUDPHWHUV�RI�WKH�UHPRWH�SRUW

6(7$&&(66 *LYH�DFFHVV�WR�OHYHO�����6(7�DFWLRQV ��QR�DUJXPHQWV

6+2:6(7 'LVSOD\�VHWWLQJV ^�QRQH�`
��GLVSOD\�VHWWLQJV�LQ�WKH�DFWLYH�JURXS
^�LQWHJHU�QXPEHU�IURP���WR���`
��GLVSOD\�VHWWLQJV�LQ�WKH�VSHFLILHG�JURXS
^�*�`
��PRGLI\�VHWWLQJV�LQ�WKH�JHQHUDO�JURXS
^�,�`
��GLVSOD\�WKH�FRQILJXUDEOH�LQSXWV
^0`
��GLVSOD\�HYHQW�DQG�RVFLOORJUDSK\�PDVN
^�2�`
��GLVSOD\�WKH�FRQILJXUDEOH�RXWSXWV
^�3�`
��GLVSOD\�WKH�SDUDPHWHUV�RI�WKH�FRPP�SRUW�SUHVHQWO\
���LQ�XVH
^�3/�`
��GLVSOD\�WKH�SDUDPHWHUV�RI�WKH�ORFDO�SRUWV
^�35�`
��GLVSOD\�WKH�SDUDPHWHUV�RI�WKH�UHPRWH�SRUW

67$786 'LVSOD\�UHOD\·V�VWDWXV ^�QRQH�`
��GLVSOD\�VWDWXV�RQFH
^�5�`
��GLVSOD\�FRQWLQXRXVO\�UHIUHVKHG�VWDWXV

7,0( 'LVSOD\�PRGLI\�WLPH ^�QRQH�`
��GLVSOD\�GDWH�DQG�WLPH�RQFH
^�5�`
��GLVSOD\�FRQWLQXRXVO\�UHIUHVKHG�GDWH�DQG�WLPH
^�KK�PP�VV�`
��VHW�WKH�WLPH�WR�WKH�YDOXH�RI�WKH�DUJXPHQW

75,**(5 *HQHUDWHV�D�V\VWHP�HYHQW ��QR�DUJXPHQWV
��UHTXLUHV�&21752/�DFFHVV
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��9,(:,1*�26&,//2*5$3+<�'$7$

7KH�PHWKRG� WR�GRZQORDG�DQG� YLHZ�RVFLOORJUDSK\
GDWD�GHSHQGV�RQ� WKH� FRPPXQLFDWLRQ�RSWLRQ� WKDW
WKH�UHOD\�XWLOL]HV�

7KLV� ILUVW� VHFWLRQ� ZLOO� GHVFULEH� KRZ� WR� GRZQORDG
DQG� YLHZ� RVFLOORJUDSK\� GDWD� ZLWK� $6&,,� 3URWRFRO
PRGHOV� DQG� WKH� VHFRQG� VHFWLRQ�ZLOO� GHVFULEH� KRZ
WR�GRZQORDG�DQG�YLHZ�RVFLOORJUDSK\�GDWD�ZLWK�*(
SURWRFRO� PRGHOV� RI� WKH� ')3����� � 7KH� SURJUDP
XVHG� WR� YLHZ� RVFLOORJUDSK\� GDWD� LV� FDOOHG� *(�
'$7$�

1RWH���*(�'$7$�LV�D�VHSDUDWHO\�SULFHG�RSWLRQ�

��'RZQORDGLQJ�)URP�$6&,,

7\SLQJ� WKH� FRPPDQG� 26&,//2�� ZLOO� GLVSOD\� D
VXPPDU\� RI� WKH� RVFLOORJUDSK\� UHSRUWV�� � 7R� GRZQ
ORDG� D� UHFRUG�� \RX� PXVW� ILUVW� FRQILJXUH� \RXU
WHUPLQDO�HPXODWRU�IRU�;�PRGHP�ELQDU\�WUDQVIHU�

7KH�XVHU�HQWHUV�26&,//2�;�FRPPDQG�ZLWK�;�DV
DQ�DUJXPHQW�RI���WR���IRU�WKH�GHVLUHG�UHFRUG���7KH
UHOD\�ZLOO�SURPSW�WKH�XVHU� WR�SUHSDUH� IRU�D�ELQDU\
ILOH� WUDQVIHU�� � 7KH� UHOD\� ZLOO� UHVSRQG� ZLWK� WKH
PHVVDJH�

3URFHVVLQJ�2VFLOORJUDSK\�GDWD���3OHDVH�:DLW�����

7KH� UHOD\� WDNHV� DSSUR[LPDWHO\� ��� VHFRQGV� WR
SUHSDUH� WKH� GDWD� IRU� GRZQORDG�� DQG� WKHQ� LW� ZLOO
SURPSW�WKH�XVHU�

3UHSDUH� \RXU� WHUPLQDO� IRU� ;02'(0�&+(&.680
5HFHSWLRQ�

&QWUO���;�WR�&DQFHO�

&RQILJXUH� \RXU� WHUPLQDO� HPXODWLRQ� VRIWZDUH� WR
UHFHLYH� WKLV� ELQDU\� ILOH�� DIWHU� D� PRPHQWDU\� SDXVH
WKH�UHOD\�ZLOO�GRZQORDG�DQ�DSSUR[LPDWHO\����NE\WH
ILOH�

7KLV�ILOH�FDQ�EH�FRQYHUWHG�WR�$6&,,�WH[W�RU�WR�*(�
'$7$�IRUPDW�IRU�GLVSOD\�DQG�DQDO\VLV�

7ZR� FRQYHUVLRQ� ILOHV� DUH� SURYLGHG� RQ� WKH
LQVWDOODWLRQ�ZLWKLQ� WKH�$6&&21�GLUHFWRU\� RQ� WKH
LQFOXGHG� GLVN�� � &RS\� WKHVH� ILOHV� WR� D� GLUHFWRU\
ZKHUH�\RX�ZLVK�WR�VWRUH�WKH�RVFLOORJUDSK\�UHFRUGV�

��&RQYHUWLQJ�WR�$6&,,

7R�FRQYHUW�D�ILOH�WR�$6&,,�WH[W��\RX�ZLOO�QHHG�WR�XVH

WKH� ')372$6&�(;(� ILOH� IRU� FRQYHUVLRQ� WR� DQ
$6&,,�IRUPDW���$W�D�'26�W\SH�')372$6&�DQG�WKH
SURJUDP�ZLOO�SURPSW�\RX�IRU�WKH�RVFLOORJUDSK\�ILOH
QDPH�� � (QWHU� WKH� QDPH� RI� WKH� ILOH� WKDW� ZDV
GRZQORDGHG�IURP�WKH�UHOD\�DQG�SUHVV�UHWXUQ���7KH
SURJUDP�ZLOO�WKHQ�SURPSW�IRU�WKH�$6&,,�ILOH�QDPH
WKDW�\RX�ZDQW�WR�VDPH�WKH�ILOH�DV���7KLV�FDQ�DOVR�EH
HQWHUHG�DV�D�VLQJOH�FRPPDQG�DV�IROORZV�

DOS>DFPTOASC.EXE
[OSCILOGRAPHY_FILENAME]  [ASCII_FILENAME]

7KH�ILOH�ZKLFK�LV�FUHDWHG�ZLOO�FRQWDLQ����FKDQQHOV
RI� GDWD� VHSDUDWHG� E\� FRPPDV��ZKLFK� LV� GHVFULEHG
LQ�7DEOH��������7KLV�GDWD�ILOH�FDQ�EH�LPSRUWHG�LQWR
DQ\� VSUHDGVKHHW� RU� GDWD� DQDO\VLV� SURJUDP�� � 7KH
9ROWDJH� DQG� &XUUHQW� FKDQQHOV� KDYH� VFDOH� IDFWRUV
ZKLFK� PXVW� EH� DSSOLHG� WR� WKH� GDWD� IRU� SURSHU
GLVSOD\�DQG�DQDO\VLV�

,I� \RX� HQWHU�� ')372$6&� �+�� WKH� &KDQQHO
LQIRUPDWLRQ� LQ� 7DEOH� ZLOO� EH� GLVSOD\HG� RQ� WKH
VFUHHQ�

��&RQYHUWLQJ�$6&,,�WR�*(�'$7$

7R� FRQYHUW� DQ� RVFLOORJUDSK\� ILOH� WKDW� ZDV
GRZQORDGHG� IURP� DQ� $6&,,� UHOD\� WR� *(�'$7$
IRUPDW�� \RX� ZLOO� QHHG� WR� XVH� WKH�')372*/�(;(
ILOH�IRU�FRQYHUVLRQ��$W�D�'26�W\SH

')372*/�>6285&(`��>'(67,1$7,21`

(QWHU� WKH� QDPH� RI� WKH� ILOH� WKDW� ZDV� GRZQORDGHG
IURP�WKH�UHOD\�DV�WKH�VRXUFH�ILOH��DQG�WKH�QDPH�RI
WKH� ILOH� WKDW� \RX� ZLVK� WR� XVH� DV� WKH� *(�'$7$
IRUPDW� ILOH�� � 8VH� WKH� ILOH� H[WHQVLRQ� �26&� IRU� WKH
VDYHG�ILOH�

7KH� ILOH�ZKLFK� LV� FUHDWHG� FDQ� � EH� ORDGHG�GLUHFWO\
LQWR�*(�'$7$�XVLQJ� WKH� LQVWUXFWLRQV�SURYLGHG� LQ
WKH�*(�'$7$�VHFWLRQ�

3OHDVH�1RWH���7KLV�*(�'$7$�IRUPDWWHG�ILOH�FDQQRW
EH�FRQYHUWHG�WR�$6&,,�XVLQJ�WKH�')372$6&�(;(
ILOH���7KH�RULJLQDO�GRZQORDGHG�ILOH�PXVW�EH�XVHG�

��9LHZLQJ�2VFLOORJUDSK\�)URP�0OLQN

7R� GRZQORDG� DQ� RVFLOORJUDSK\� UHFRUG� IURP� WKH
UHOD\� ZLWK� WKH� 0OLQN� FRPPXQLFDWLRQ� SURWRFRO�
IROORZ�WKH�LQVWUXFWLRQV�LQ�WKH�0/,1.�VHFWLRQ���7KH
GRZQORDGHG�ILOH�LV�VDYHG�LQ�WKH�IROORZLQJ�GLUHFWRU\�
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F�?0/,1.?')3?26&�

8VH�WKLV�ILOH�SDWK�ZKHQ�VHOHFWLQJ�WKH�ILOH�IURP�WKH
*(�'$7$�SURJUDP���7KLV�ILOH�FDQ�EH�ORDGHG
GLUHFWO\�LQWR�WKH�*(�'$7$�SURJUDP�DQG�DOO�RI�WKH
VFDOH�IDFWRUV�DQG�VLJQDO�QDPHV�ZLOO�EH�DSSOLHG�

3OHDVH�1RWH���7KLV�*(�'$7$�IRUPDWWHG�ILOH�FDQQRW
EH�FRQYHUWHG�WR�$6&,,�XVLQJ�WKH�')372$6&�(;(
ILOH

7DEOH������2VFLOORJUDSK\�'DWD�)RUPDW

1R� 1$0( 6&$/(

�� &+$11(/� 6DPSOH�1XPEHU
��� &+$11(/� 7LPH�LQ

PLFURVHFRQGV�IURP
EHJLQQLQJ�RI
UHFRUG

��� &+$11(/�,D �VFDOH������
��� &+$11(/�,E �VFDOH������
��� &+$11(/�,F �VFDOH������
��� &+$11(/�,Q �VFDOH������
��� &+$11(/�9D �VFDOH������
��� &+$11(/�9E �VFDOH������
��� &+$11(/�9F �VFDOH������
��� &+$11(/�B��1
��� &+$11(/�B��3�&
��� &+$11(/�B��3�%
��� &+$11(/�B��3�$
��� &+$11(/�B��1�
��� &+$11(/�B��3��&
��� &+$11(/�B��3��%
��� &+$11(/�B��3��$
��� &+$11(/�B��1�
��� &+$11(/�B��3��&
��� &+$11(/�B��3��%
��� &+$11(/�B��3��$
��� &+$11(/�B��1/
��� &+$11(/�B��3/�&
��� &+$11(/�B��3/�%
��� &+$11(/�B��3/�$
��� &+$11(/�B��1+
��� &+$11(/�B��3+�&
��� &+$11(/�B��3+�%
��� &+$11(/�B��3+�$
��� &+$11(/�B��3
��� &+$11(/�B��3�
��� &+$11(/�B��8�
��� &+$11(/�B��8�
��� &+$11(/�B��2�
��� &+$11(/�B��2�
��� &+$11(/�B��37
��� &+$11(/�B��3'�

7DEOH������2VFLOORJUDSK\�'DWD�)RUPDW��FRQW��

1R� 1$0( 6&$/(

��� &+$11(/�B��3'�
��� &+$11(/�B��17
��� &+$11(/�B��1'�
��� &+$11(/�B��1'�
��� &+$11(/�B��3+
��� &+$11(/�B��3/
��� &+$11(/�B��1+
��� &+$11(/�B��1/
��� &+$11(/�B��37
��� &+$11(/�B��3'�
��� &+$11(/�B��87�
��� &+$11(/�B��87�
��� &+$11(/�B��27�
��� &+$11(/�B��27�
��� &+$11(/�/2&.287
��� &+$11(/�%/.B5(3
��� &+$11(/�%/.B5(0
��� &+$11(/�%/.B/2&
��� &+$11(/�(;7B5(&
��� &+$11(/�,1387B�
��� &+$11(/�,1387B�
��� &+$11(/�,1387B�
��� &+$11(/�,1387B�
��� &+$11(/�,1387B�
��� &+$11(/�,1387B��

��,QVWDOOLQJ�*(�'$7$

���,QVHUW�WKH�GLVNHWWH�ODEHOHG�´*(���'$7$
,QVWDOODWLRQ�'LVN����µ�LQ�\RXU�IORSS\�GULYH�

���(QWHU�WKH�IROORZLQJ�FRPPDQG�

$�?,167$//��(QWHU!

���$IWHU�\RX�KDYH�HQWHUHG�WKH�,167$//�FRPPDQG�
D� PHVVDJH� LV� GLVSOD\HG� LQIRUPLQJ� \RX� WKDW� \RX
QHHG�DW� OHDVW���0E\WHV�RI� IUHH�GLVN�VSDFH�WR� LQVWDOO
*(�'$7$���7R�FRQWLQXH�ZLWK�WKH�LQVWDOODWLRQ�SUHVV
´<µ��WR�DERUW�WKH�LQVWDOODWLRQ�SUHVV�DQ\�RWKHU�NH\�

���,I�\RX�UHVSRQGHG�´<µ�GXULQJ�VWHS���D�PHVVDJH�LV
GLVSOD\HG� SURPSWLQJ� \RX� IRU� WKH� QDPH� RI� WKH
WDUJHW�GLUHFWRU\���,I�WKLV�GLUHFWRU\�GRHV�QRW�DOUHDG\
H[LVW� LW� ZLOO� EH� FUHDWHG�� � 7KLV� GLUHFWRU\� ZLOO� EH
UHIHUUHG�WR�DV�WKH�*(�'$7$�V\VWHP�GLUHFWRU\�

��� $IWHU� \RX� KDYH� HQWHUHG� WKH� GHVLUHG� WDUJHW
GLUHFWRU\� QDPH�� SUHVV� �(QWHU!� WR� EHJLQ
LQVWDOODWLRQ�
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���$IWHU�D�FRXSOH�RI�PLQXWHV�\RX�ZLOO�EH�SURPSWHG
WR�LQVHUW�´*(�'$7$�,QVWDOODWLRQ�'LVN����µ�LQ�\RXU
IORSS\� GULYH�� � ,QVHUW� WKH� GLVNHWWH� ODEHOHG� ´� *(�
'$7$�,QVWDOODWLRQ�'LVN����µ� LQ� \RXU� IORSS\�GULYH
WKHQ�SUHVV��(QWHU!�WR�FRQWLQXH�WKH�LQVWDOODWLRQ�

$IWHU� DOO� WKH�*(�'$7$� ILOHV� KDYH� EHHQ� FRSLHG� WR
\RXU�KDUG�GLVN�� D�PHVVDJH� LV� GLVSOD\HG� LQIRUPLQJ
\RX�WKDW�WKH�LQVWDOODWLRQ�LV�FRPSOHWH�

��5XQQLQJ�*(�'$7$

(GLW� WKH� 3$7+� FRPPDQG� LQ� \RXU
$872(;(&�%$7� ILOH� WR� LQFOXGH� WKH� *(�'$7$
V\VWHP�GLUHFWRU\�

3$7+�&�?�&�?'26?�&�?*(�'$7$�

5HERRW� \RXU� 3&�� � 7R� UXQ� *(�'$7$�� W\SH� WKH
IROORZLQJ�DW�WKH�'26�SURPSW�

*/
$IWHU�D�EULHI�SDXVH��WKH�0$,1�0(18�LV�GLVSOD\HG�
6HOHFW�WKH�6<67(0�RSWLRQ�IURP�WKH�0$,1�0(18�
WKHQ� VHOHFW� 67$73$&.�� RSWLRQ� IURP� WKH� 0$,1
0(18�WR�VZDS�WR�WKH�67$73$&.�PRGXOH�

6HOHFW� WKH� 23(1� RSWLRQ� IURP� WKH� ),/(� PHQX�
7KH� ´)LOH� 2SHQµ� HQWU\� IRUP� DSSHDUV�� SURPSWLQJ
\RX�WR�HQWHU�WKH�QDPH�RI�WKH�GDWD�ILOH�\RX�ZLVK�WR
RSHQ�

')3����RVFLOORJUDSK\�ILOHV�ZLOO�KDYH�WKH�H[WHQVLRQ
�26&�� WKHUHIRUH�� HQWHU� ´�26&µ� DQG� SUHVV
�(17(5!�� � $OO� DYDLODEOH� ILOHV� ZLWK� WKH� H[WHQVLRQ
�26&�ZLOO�EH�GLVSOD\HG���6HOHFW�WKH�ILOH�\RX�ZDQW�WR
GLVSOD\�DQG�SUHVV��(17(5!�

)URP� WKH� 67$73$&.� PHQX� VHOHFW� WKH� &859(
RSWLRQ�� � 7R� RSHQ� RQH� RU� PRUH� FXUYHV� VHOHFW� WKH
23(1�RSWLRQ�IURP�WKH�&859(�PHQX���$�´�23(1
&859(µ� VHOHFWLRQ� ER[� LV� GLVSOD\HG�� OLVWLQJ� DOO� RI
WKH� FXUYHV� LQ� WKH� ZLQGRZ�� � 8VH� WKH� OHIW� RU� ULJKW
DUURZ� NH\V� DQG� SUHVV� �(17(5!� WR� VHOHFW� WKH
GHVLUHG� FXUYH� QDPH�� � $� VPDOO� GLDPRQG� DSSHDUV
QH[W� WR� HDFK� VHOHFWHG� FXUYH� QDPH�� � 3UHVV� )��� WR
RSHQ�WKH�FXUYH�V��

$OO� VHOHFWHG� VLJQDOV� DUH� GLVSOD\HG� RQ� \RXU� VFUHHQ�
3UHVV�(6&�WR�KLGH�WKH�&859(�PHQX�

7R� FORVH� RQH� RU� PRUH� FXUYHV� VHOHFW� WKH� &/26(
RSWLRQ� IURP� WKH� &859(� PHQX�� � $� ´&/26(

&859(µ� VHOHFWLRQ� ER[� LV� GLVSOD\HG�� OLVWLQJ� DOO� RI
WKH�FXUYHV�LQ�WKH�ZLQGRZ�

8VH� WKH� OHIW� RU� ULJKW� DUURZ� NH\V� DQG� SUHVV
�(17(5!�WR�VHOHFW�WKH�GHVLUHG�FXUYH�QDPH�V��� �$
VPDOO�GLDPRQG�DSSHDUV�QH[W�WR�HDFK�VHOHFWHG�FXUYH
QDPH�� 3UHVV� )��� WR� FORVH� WKH� FXUYH�� � ,I� \RX� DUH
XVLQJ�D�PRXVH��FOLFN�WKH�OHIW�PRXVH�EXWWRQ�RQ�WKH
GHVLUHG�FXUYH�QDPH���&OLFN�WKH�2.�EXWWRQ�WR�FORVH
WKH�FXUYH�
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