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Typical Panels
Secogear 550/750 Incoming/Feeder
Secogear 550/750 Feeder with Fuse Contactor
Secogear 550/750 Feeder with VT
Secogear 550/750 Bus Tie with VCB
Secogear 550/750 Riser Panel with measuring
Secogear 550/750 Measure panel with Earthing Swith
Standard SecoJeaU Incoming/Feeder
Standard SecoJeaU Fuse Contactor
Standard SecoJeaU Bus Tie
Standard SecoJeaU Riser
Standard SecoJeaU VT Panel
Standard SecoJeaU &3T Panel
Incoming/Feeder Front Access.
Fuse Contactor Front Access
Bus Tie Front Access
Riser Front Access
VT Panel with ESW Front Access
Incoming Panel with VT and Earthing Switch Front Access
Disconnetct Panel Front Access
Notes and legends
Configurations scheme7

,QVWDOODWLRQ�'HWDLO
/D\RXW�'HWDLO� 
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%XLOW�WR�KLJKHVW�TXDOLW\�VWDQGDUGV�
6HFR*HDU�LV�GHVLJQHG�DQG�IXOO\�WKLUG��SDUW\�

W\SH�WHVWHG�WR�WKH�ODWHVW�,(&�����������

VWDQGDUGV��,W�LV�IXOO\�LVRODWHG�E\�HDUWKHG�

PHWDO�SDUWLWLRQV�IRU�DOO�WKH�PDMRU�

FRPSDUWPHQWV��,W�LV�HTXLSSHG�ZLWK�

YHU\�ODWHVW�VHULHV�RI�,(&�YDFXXP�FLUFXLW�

EUHDNHUV�W\SH�6HFR9DF��ZKLFK�DUH�IXOO\�WKLUG

�SDUW\�W\SH�WHVWHG�LQ�DFFRUGDQFH�ZLWK�,(&�

�����������8VLQJ�VWDWH�RI�WKH�DUW�

WHFKQRORJ\��DQG�PDQXIDFWXUHG�LQ�

DFFRUGDQFH�ZLWK�WKH�KLJKHVW�TXDOLW\�

VWDQGDUGV��RXU�HQJLQHHUV�KDYH�LQWHJUDWHG�

FRUH�WHFKQRO�RJLHV��7KHVH�WHFKQRORJLHV�

VXFK�DV�FLUFXLW�EUHDNHU�DQG�PHFKDQLVP�

GHVLJQ��YDFXXP�DUF�FRQWURO�WHFKQRORJ\��

LQVXODWLRQ�WHFKQRORJ�DQG�HOHFWULFDO�ILHOG�

FRQWURO�DQG�DQDO\VLV�FRPELQH�WR�EXLOG�D�

KLJKO\�UHOLDEOH�DQG�FRPSDFW�V\VWHP��

6HFR*HDU�EHQHILWV�IURP EHVW�SUDFWLFHV�

LQFRUSRUDWHG�LQ�RXU�FXUUHQW�PHGLXP�

YROWDJH�

7KH�W\SLFDO�UDWHG�YROWDJH�RI�6HFR*HDU�LV�

�����������������������������N9�DQG�UDWHG�

FXUUHQW�UDQJHV�IRU�6HFR*HDU�XS�WR������LV�

IURP����$�WR�����$������$�IRUFH�FRROLQJ���

FRROLQJ���IRU�6HFR*HDU������N9�WKH�UDWHG�

FXUUHQW�LV�XS�WR�����$��$OO�6HFR*HDU�ZLWK�D�

VZLWFKLQJ�GHYLFH�LV�HTXLSSHG�ZLWK�6HFR9DF�

YDFXXP�FLUFXLW�EUHDNHU�RU�IXVH�FRQWDFWRU�

ZLWK�FRUUHVSRQGLQJ�VSHFLILFDWLRQV��

)XOO\�W\SH�WHVWHG�WR�ODWHVW�,(&�

VWDQGDUGV�
7KH�VZLWFKJHDU�LV�W\SH�WHVWHG�WR�WKH�ODWHVW�

,(&�����������DQG�KDV�WKH�WKLUG�SDUW\�

FHUWLILFDWLRQ�WR�URYH�LQWHUQDO�DUF��

FRQWDLQPHQW�FODVVILFDWLRQ�RI�$)/5�IURP�

����N$�IRU���VHFRQG�DQG�XS�WR���N$�IRU���

VHFRQG��7KLV�PHDQV�SURWHFWLRQ�DJDLQVW�

KDUP�WR�SHUVRQQHO�LQ�WKH�XQOLNHO\�HYHQW�RI�

DQ�LQWHUQDO�DUF�LQ�WKH�FDEOH�FRPSDUWPHQW��

YDFXXP�FLUFXLW�EUHDNHU�FRPSDUWPHQW�DQG�

WKH�EXV�EDU�FRPSDUWPHQW�LQ�DQ\�GLUHFWLRQ��

IURQW��UHDU�DQG�VLGHV�RI�WKH�VZLWFKJHDU�

&LUFXLW�EUHDNHU�PDNLQJ�DQG�
EUHDNLQJ�FDSDFLW\
7KH�6HFR9DF�YDFXXP�FLUFXLW�EUHDNHU�LV�
VXEMHFWHG�WR�WKH�UDWHG�FXUUHQW�DQG�VKRUW�
FLUFXLW�FXUUHQW�EUHDNLQJ�WHVWV��
)XUWKHUPRUH��LW�LV�DOVR�VXEMHFWHG�WR�WKH�
RSHQLQJ�DQG�FORVLQJ�RI�FDSDFLWLYH�DQG�
LQGXFWLYH�ORDGV��FDSDFLWRU�EDQNV�DQG�RU�
FDEOH�OLQHV�

)XVHG�&RQWDFWRU

9DFXXP�&RQWDFWRUV�DUH�GHVLJQHG�DQG�

PDQXIDFWXUHG�IRU�IUHTXHQW�VZLWFKLQJV��

HVSHFLDOO\�WDNLQJ�LQWR�DFFRXQW�VDIHW\�DQG�

TXDOLW\�DVVXUDQFH��7KH\�DUH�VXLWDEOH�IRU�

VZLWFKLQJ�DQG�FRQWUROOLQJ�VTXLUUHO�FDJH�

DQG�ZRXQG�URWRU�PRWRUV��PHGLXP�YROWDJH�

UHVLVWLYH�ORDGV��DQG�FDSDFLWRUV�DQG�

WUDQVIRUPHUV��7KH�IXVH�SURYLGHV�SURWHFWLRQ�

DJDLQVW�VKRUW�FLUFXLW�FXUUHQWV�

6HFR9DF�IXVH�FRQWDFWRU�UDWHG�FXUUHQW�LV�

���$��+9�IXVH�UDWLQJV�DUH����$�IRU���N9��

���$�IRU����N9�UDWHG�YROWDJH�

,QWHOOLJHQW�HPEHGGHG�SROH�YDFXXP�F
LUFXLW�EUHDNHU�L9%�
6HFR9DF�VHULHV���N9�,QWHOOLJHQW�YDFXXP�
FLUFXLW�EUHDNHU�GHVLJQHG���LV�D�WKUHH�
SKDVH�$&�LQGRRU�HPEHGGHG�SROH�EUHDNHU�
ZLWK���N9�UDWHG�YROWDJH�DQG�FDQ�EH�FRXSOHG�
VHQVRU��PRQLWRULQJ��FRQWUROOLQJ�DQG�
SURWHFWLRQ�WHFKQRORJ\��SURYLGHV�DQ�
LQWHOOLJHQW��FRPSDFW�DQG�KLJK�UHOLDEOH�VROXWLRQ
�HOHFWULFDO�HTXLSPHQW�LQ�OLJKW�LQGXVWU\��
FRPPHUFLDO�EXLOGLQJ��UHVLGHQWLDO�KRXVH�DQG�
RWKHU�LQIUDVWUXFWXUH�ILHOGV�

(DUWKLQJ�VZLWFK�PDNLQJ�FDSDFLW\�
7KH�HDUWK�VZLWFK�RI�WKH�6HFR*HDU�VZLWFK�JHDU�
FDQ�EH�FORVHG�XQGHU�VKRUW��FLUFXLW�XS�WR���N$��
7KH�HDUWWK�VZLWFK�LV�LQWHUORFNHG�WR�DYRLG�EHLQJ�
RSHUDWHG�RQ�FLUFXLWV�ZKLFK�DUH�VWLOO�OLYH��
+RZHYHU��VKRXOG�WKH�VZLWFK�EH�DFFLGHQWDOO\�
FORVHG�WKHQ�VDIHW\�RI�WKH�RSHUDWLQJ�SHUVRQQHO�
LV�DVVXUHG�E\�DUF�IDXOW�FRQWDLQPHQW��

(DUWWKLKLQQJ VZLZ WFK PDNLQJ FLW K
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

0LQLPDO�FRVWV�GXULQJ�VHUYLFH�GXH�WR�

ő 5REXVW�PDLQWHQDQFH�IUHH�GHVLJQ�ZLWK�PLQLPXP�QXPEHU�RI�SDUWV

ő 6HFR9DF�9%��3OXV�YDFXXP�FLUFXLW�EUHDNHU�KDV�D�DORQJ�OLIH�XS�WR��������RSHUDWLRQV�ZLWKRXW�WKH�QHHG

IRU�DFWLYH�PDLQWHQDQFH

ő $Q�DGYDQFHG�YDFXXP�LQWHUUXSWHU�FRQWDFW�GHVLJQ�SUHYHQWV�KRW�VSRWV��FUHDWHV�OHVV�KHDW�DQG�PLQLPL]HV

HOHFWURGH�HURVLRQ�WR�\LHOG�ORQJHU�OLIH

ő /RZ�HQG�RI�OLIH�GLVSRVDO�FRVWV�GXH�WR�

� 9DFXXP�VZLWFKLQJ�WHFKQRORJ\

� $LU�LQVXODWLRQ

� 5HF\FOLQJ�RU�UH�XVH�RI�DOO�PDWHULDOV�SRVVLEOH

� 1R�VSHFLDO�GHFRPPLVVLRQLQJ�SURFHGXUHV�QHFHVVDU\

ő &RPSDFW�IRRWSULQW

ő &DEOH�DFFHVV�IURP�IURQW�RU�UHDU

ő &DEOH�HQWU\�IURP�HLWKHU�WRS�RU�ERWWRP

ő %XV�'XFW�HQWU\�IURP�WRS�RU�ERWWRP

ő (DV\�DFFHVV�FDEOH�FRPSDUWPHQW�IRU�HDVH�RI�FDEOH�FRQQHFWLRQ

ő ,QWHJUDWHG�DUF�UHOHDVH�V\VWHP��WKHUH�DUH�DUF�VNLUW��DUF�GXFW�DQG�DUF�URRI�DV�RSWLRQDO�VROXWLRQV

ő %DFN�WR�ZDOO�FRQILJXUDWLRQ�ZLWK�IURQW�FDEOH�DFFHVV

/RZ�OLIHWLPH�FRVW

/RZ�LQLWLDO�FRVWV�GXH�WR�

8VHU�LQWHUIDFH�IULHQGO\

ő &DEOH�FRQQHFWLRQ�DQG�XVHU�LQWHUIDFHV�IRU�RSHUDWLRQ�RQ�WKH�VDPH�VLGH�RI�WKH�XQLW

ő 8S�WR���FDEOHV�SHU�SKDVH�ZLWK�VWDQGDUG�FRPSUHVVLRQ�OXJ�IRU�HDVH�RI�FDEOH�FRQQHFWLRQ

ő 6HFRQGDU\�FDEOH�HQWU\�SRLQWV�RQ�ERWK�VLGHV�RI�WKH�ORZ�YROWDJH�FRPSDUWPHQW�WRS�SODWH

ő 6HFRQGDU\�FDEOH�ZLULQJ�UXQV�RYHU�WKH�OHQJWK�RI�WKH�VZLWFKJHDU�WR�KHOS�ZLWK�LQWHU�XQLW�ZLULQJ

ő 6HFRQGDU\�FDEOH�WHUPLQDOV�SRVLWLRQHG�DW�D�JRRG�UHDFKDEOH�KHLJKW�ZLWKLQ�WKH�ORZ�YROWDJH�FRPSDUWPHQW

ő &OHDU�DQG�VLPSOH��VWUDLJKWIRUZDUG�RSHUDWLRQ��SDQHOV�FRPELQHG�ZLWK�DQ�DFWLYH�/('�PLPLF�GLDJUDP

ő %DVH�IUDPH�IRU�XS�WR���SDQHOV�GHFUHDVHV�WKH�FRPPLVVLRQLQJ�WLPH�DQG�VLWH�ZRUNV
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

$SSOLFDWLRQV

8WLOLWLHV�DQG�SRZHU�SODQWV
3RZHU�JHQHUDWLRQ�VWDWLRQV
7UDQVIRUPHU�VWDWLRQV
6ZLWFKLQJ�VWDWLRQV
0DLQ�DQG�DX[LOLDU\�VZLWFKJHDU
(�+RXVH
*HQHUDWRU�&LUFXLW�%UHDNHU

,QGXVWU\
2LO�DQG�*DV
0LQLQJ
3XOS�DQG�3DSHU
&HPHQW
7H[WLOHV
&KHPLFDOV
$XWRPRWLYH
3HWURFKHPLFDO
'DWD�&HQWHU
0HWDOOXUJ\

7UDQVSRUW
$LUSRUWV
3RUWV
5DLOZD\V
8QGHUJURXQG�WUDQVSRUW

6HUYLFHV
6XSHUPDUNHWV
6KRSSLQJ�PDOOV
+RVSLWDOV
/DUJH�LQIUDVWUXFWXUH�DQG�FLYLO�ZRUNV

0DULQH
'ULOOLQJ�DQG�([SORUDWLRQ
0HUFKDQW
&UXLVH
)362
1DYDO
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU
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SCALE  1,000

$UF�UHOHDVH�FKDQQHO

$UF�5HOHDVH�6\VWHP

6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

6DIHW\

,QWHUQDO�$UF�&RQWDLQPHQW

:KHQ�GHYHORSLQJ�PRGHUQ�PHGLXP�

YROWDJH�VZLWFKJHDU��SHUVRQQHO�VDIHW\�PXVW�

WDNH�SULRULW\��7KLV�LV�ZK\�WKH�6HFR*HDU�

VZLWFKJHDU�KDV�EHHQ�GHVLJQHG�DQG�WHVWHG�

WR�ZLWKVWDQG�DQ�LQWHUQDO�DUF�GXH�WR�D�

VKRUW�FLUFXLW�FXUUHQW�RI�WKH�VDPH�FXUUHQW�

OHYHO�DV�WKH�PD[LPXP�VKRUWWLPH�ZLWKVWDQG�

OHYHO��

7KH�WHVWV�VKRZ�WKDW�WKH�PHWDO�KRXVLQJ�

RI�6HFR*HDU�VZLWFKJHDU�SURYLGHV�DQ�

HQKDQFHG�GHJUHH�RI�SURWHFWLRQ�IRU�

SHUVRQQHO�QHDU�WKH�VZLWFKJHDU�LQ�WKH�FDVH�

RI�DQ�LQWHUQDO�DUFLQJ�IDXOW�

6HFR*HDU�XS�WR�����N9�SDVVHV�WKH���N$��V�

$UF�5HOHDVH�6\VWHP

7KH�$UF�5HOHDVH�6\VWHP�LV�WKH�SHUIHFW�

VROXWLRQ�IRU�DQ�(�KRXVH��PDULQH�DQG�RWKHU�

UHVWULFWHG�DUHD��ZKHUH�GR�QRW�DOORZ�KRW�

SDUWLFOHV�DQG�JDVHV�FDQ�QRW�EH�YHQWHG�

ZLWKLQ�WKH�VZLWFKURRP��,W��JXDUDQWHHV�

VDIHW\�IRU�DOO�SHUVRQQHO�

7KH�WRS�RI�HDFK�SDQHO�LV�¿WWHG�ZLWK�

WZR�PHWDO�PHVK�SDQHOV��7KH�SUHVVXUH�

JHQHUDWHG�E\�DUF�IDXOW�FDXVHV�WKHVH�

SDQHOV�WR�RSHQ��DOORZLQJ�WKH�JDV�DQG�

SDUWLFOHV�LQWR�WKH�DUF�WXQQHO�DQG�DUH�WKHQ�

HYDFXDWHG�WR�WKH�RXWVLGH�RI�WKH�URRP��

,$&�WHVW��6HFR*HDU�XS�WR���N9�SDVVHV�WKH�

����N$��V�WHVW �

ő $OO�KLJK�YROWDJH�SULPDU\�FRPSDUWPHQW

DUH�SURYLGHG�ZLWK�SUHVVXUH�UHOLHI

ÀDSV�ORFDWHG�RQ�WKH�WRSVLGH�RI�WKH

VZLWFKJHDU

ő $Q\�RYHUSUHVVXUH�LQVLGH�WKH

FRPSDUWPHQW�FDXVHG�E\�LQWHUQDO

DUFLQJ�ZLOO�EH�UHOHDVHG�WKURXJK�WKH

SUHVVXUH�UHOLHI�ÀDSV

6ZLWFKJHDU�ZLWK�VWDQGDUG�DUF�UHOHDVH�

V\VWHP�FDQ�EH�XVHG�ZKHUH�WKH�URRP�

KHLJKW�LV�JUHDWHU�WKDQ�����PP��$W�WKH�

ORFDWLRQ�RI�WKH�H[KDXVW�H[LWV�IURP�WKH�

VZLWFKURRP��SHUVRQDO�DFFHVV�VKRXOG�EH�

UHVWULFWHG�

)RU�6HFR*HDU�)$�����N9��D�UHGXFHG�DUF�

UHOHDVH�V\VWHP�KHLJKW�LV�DYDLODEOH�ZLWK�

WKH�WXQQHO�KDYLQJ�D�KHLJKW�RI����PP��WKH�

WKH�FHLOLQJ�KHLJKW�EHLQJ�D�PLQLPXP�RI�

����PP�����

7KH�VZLWFKJHDU�XQLWV�KDYH�EHHQ�WHVWHG�

DFFRUGLQJ�WR�,(&����������������IRU�WKH�

IROORZLQJ�,QWHUQDO�$UF�&ODVVL¿FDWLRQ��7KH�

6HFR*HDU�KDYH�SDVV�W\SH�WHVW�,$&�$)/5�

��N$��V�IRU�����N9�DQG�IRU���N9�����N$��V�

ZLWK�VNLUW�DV�EHORZ�

$UF�VNLUW��RSWLRQDO�

$UF�'XFW

+� ����

+� ��

+� ���

+� ����

��



$UF�URRI��RSWLRQDO�

)RU�LQVWDOODWLRQV�ZKHUH�LQVWDOODWLRQ�RI�WKH�DUF�GXFW�RU�DUF�VNLUW�FRXOG�EH�SK\VLFDOO\�RU�HFRQRPLFDOO\�GLIILFXOW�*(�FDQ�SURYLGH�DQ�

DOWHUQDWLYH�DUF�UHOHDVH�V\VWHP��7KH�$UF�5RRI�XVHV�DUF�HQHUJ\�DEVRUSWLRQ�WHFKQRORJ\�WR�FRQWDLQ�WKH�DUF�DQG�LWV�E\�SURGXFWV�LQ�WKH�

URRI�PRXQWHG�DVVHPEO\��7KH�$UF�5RRI�LV�W\SH�WHVWHG�IRU�,$&�$/)5���N$��VHF�DFFRUGLQJ�WR�,(&�������7KH�$UF�5RRI�LV�VWDQGDUG�IRU

WKH�6HFRJHDU���������SDQHOV�
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

VDIHW\�LQWHUORFN�V\VWHPV�JXDUDQWHH�

WKH�KLJKHVW�OHYHO�RI�SHUVRQQHO�VDIHW\�

SUHYHQWLQJ�RSHUDWRU�HUURUV�IURP�RFFXUULQJ�

6HFR*HDU�LV�GHVLJQHG�ZLWK�D�QXPEHU�

RI�LQWHUORFNLQJ�V\VWHPV�WR�SUHYHQW�PLV�

RSHUDWLRQ��

ő 7KH�DSSDUDWXV�FDQ�RQO\�EH�PRYHG�IURP

WHVW�WR�FRQQHFWHG�SRVLWLRQ�DQG�YLFH

YHUVD�ZKHQ�DSSDUDWXV�LV�RSHQHG

ő 7KH�HDUWKLQJ�VZLWFK�FDQQRW�EH�FORVHG

ZKHQ�WKH�DSSDUDWXV�LV�LQ�WKH�FRQQHFWHG

SRVLWLRQ�DQG�LQ�WKH�WUDYHOLQJ�SRVLWLRQ

EHWZHHQ�WHVW�DQG�FRQQHFWHG

ő 7KH�FDEOH�FRPSDUWPHQW�GRRU�FDQ�EH

RSHQHG�RQO\�ZKHQ�WKH�HDUWKLQJ�VZLWFK�L

V�FORVHG

,QWHUORFN

6DIHW\

SCALE  1  ,000

,QWHUORFN

�ő 7KH�HDUWKLQJ�VZLWFK�FDQ�EH�RSHQHG

RQO\�ZKHQ�WKH�FDEOH�FRPSDUWPHQW

GRRU�LV�FORVHG

�ő 7KH�VHFRQGDU\�SOXJ�FDQ�EH�LQVHUWHG�RU

UHPRYHG�RQO\�ZKHQ�WKH�DSSDUDWXV�LV�LQ

WKH�WHVW�SRVLWLRQ

�ő 7KH�DSSDUDWXV�FDQ�RQO\�EH�FORVHG

ZKHQ�WKH�FLUFXLW�EUHDNHU�LV�SRVLWLYHO\

ORFDWHG�LQ�WKH�FRQQHFWHG�SRVLWLRQ

�ő :KHQ�WKH�DSSDUDWXV�LV�UHPRYHG�IURP

FRQQHFWHG�SRVLWLRQ��WKH�PHWDO�VKXWWHUV

ZLOO�FORVH�DXWRPDWLFDOO\�SUHYHQWLQJ

DFFHVV�WR�OLYH�FRQQHFWLRQV

'HVFULSWLRQ�RI�WKH�LQWHUORFN�V\VWHP .H\�&RQGLWLRQ

)XQFWLRQDO�WUXFN�UDFNLQJ�RXW�ORFN
.H\�ZLOO�EH�IUHH�ZKHQ�WKH�WUXFN�LQ�WKH�FRQQHFWHG�SRVLWLRQ
.H\�ZLOO�EH�WUDSSHG�ZKHQ�WKH�WUXFN�LQ�WKH�WHVW�SRVLWLRQ

)XQFWLRQDO�WUXFN�UDFNLQJ�LQ�ORFN
.H\�ZLOO�EH�IUHH�ZKHQ�WKH�WUXFN�LQ�WKH�WHVW�SRVLWLRQ
.H\�ZLOO�EH�WUDSSHG�ZKHQ�WKH�WUXFN�LQ�WKH�FRQQHFWHG�SRVLWLRQ

(DUWKLQJ�VZLWFK�FORVLQJ�ORFN
.H\�ZLOO�EH�IUHH�ZKHQ�WKH�HDUWKLQJ�VZLWFK�LV�RSHQ
.H\�ZLOO�EH�WUDSSHG�ZKHQ�WKH�HDUWKLQJ�VZLWFK�LQ�FORVHG�SRVLWLRQ

(DUWKLQJ�VZLWFK�RSHQLQJ�ORFN
.H\�ZLOO�EH�IUHH�ZKHQ�WKH�HDUWKLQJ�VZLWFK�FORVHG
.H\�ZLOO�EH�WUDSSHG�ZKHQ�WKH�HDUWKLQJ�VZLWFK�LQ�RSHQ�SRVLWLRQ

$

%

$

'

%

&

'

0

XS�GRZQVWUHDP
NH\�IUHH�ZLWK�&%�ZLWKGUDZQ

NH\�IUHH�ZLWK�&%�UDFN�LQ
IURP�WHVW�SRVLWLRQ

NH\�IUHH�ZLWK�(6�FORVH

XS�GRZQVWUHDP
.H\�IUHH�ZLWK�(6�RSHQ

&

��
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6HFR*HDU�)$�,QWHUORFNLQJ

6DIHW\
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

(QYLURQPHQW

,QFUHDVLQJ�JOREDO�OHJLVODWLRQ�FRQFHUQLQJ�WKH�XVH�RI�JUHHQ���

KRXVH�JDVHV�VXFK�DV�6)��JDV�DQG�WKHLU�UHODWHG�GLVSRVDO�FRVWV��

PDNHV�YDFXXP�WHFKQRORJ\�ZLWK�LWV�UHOLDELOLW\��ORZ�PDLQWHQDQFH��

DQG�ORZ�HQYLURQPHQWDO�LPSDFW�WKH�FKRLFH�IRU�QRZ�DQG�WKH�

IXWXUH�

$V�WKH�ZRUOG�VWULYHV�WR�UHGXFH�WKH�DPRXQW�RI�6)��JDV�XVHG�

LQ�DOO�DSSOLFDWLRQV�WKHUH�LV�D�UHVSRQVLELOLW\�RQ�WKH�XVHUV�RI�

HOHFWULFDO�VZLWFKJHDU�WR�¿QG��ZKHUH�DSSURSULDWH��DOWHUQDWLYHV�WR�

6)��JDV�DV�DQ�LQVXODWLRQ�DQG�VZLWFKLQJ�PHGLXP��$LU�DQG�VROLG�

LQVXODWLRQ�VZLWFKJHDU�V\VWHPV�LQFRUSRUDWLQJ�YDFXXP�VZLWFKLQJ�

WHFKQRORJLHV�DUH�D�UHOLDEOH��VDIH�DQG�HFRQRPLF�DOWHUQDWLYH�IRU�

XVH�LQ�HOHFWULFDO�V\VWHPV�EHORZ���N9�DQG�WKHUHIRUH�VKRXOG�EH�

XVHG�LQVWHDG�RI�6)��JDV�LQVXODWHG�V\VWHPV�

0RGHUQ�PHGLXP�YROWDJH�VZLWFKJHDU�HPSOR\LQJ�YDFXXP�

WHFKQRORJ\�WRJHWKHU�ZLWK�DLU�DQG�HSR[\�UHVLQ�LQVXODWLRQ�

SURYLGHV�

ő 0LQLPXP�QXPEHU�RI�SDUWV�DQG�FRPSRQHQWV

ő 1R�VSHFLDO�UHTXLUHPHQWV�IRU�WKH�HQG�RI�OLIH�GLVSRVDO�RI�WKH

VZLWFKJHDU

ő (QYLURQPHQWDOO\�IULHQGO\�PDWHULDOV�XVHG�LQ�WKH�GHVLJQ

ő 1R�XVH�RI�6)��JDV�IRU�VZLWFKLQJ�DQG�LQVXODWLRQ

ő 1R�ULVN�RI�GDPDJLQJ�OHDNV�RI�6)��JDV�RU�RI�WR[LF�E\SURGXFWV

ő (QHUJ\�HI¿FLHQW�SURGXFWLRQ�DQG�DVVHPEO\��ZLWK

HQYLURQPHQWDOO\�IULHQGO\�HQHUJ\�VRXUFHV

ő 0LQLPDO�QXPEHU�RI�WUDQVLWLRQ�SRLQWV�LQ�WKH�SULPDU\�GHVLJQ

HQDEOHV�ORZ�HQHUJ\�ORVV�GXULQJ�RSHUDWLRQ

ő 2QO\�UH�XVDEOH�DQG�RU�UHF\FODEOH�PDWHULDOV�XVHG

�SURGXFWLRQ�SODQWV�DFW�HQWLUHO\�LQ�

DFFRUGDQFH�ZLWK�WKH�UXOHV�DQG�SURFHGXUHV

�RI�WKH�,62�������HQYLURQPHQWDO�FHUWL¿FDWH

GXULQJ�GHYHORSPHQW�DQG�SURGXFWLRQ

SURFHVVHV�

0DWHULDO�VHOHFWLRQ�DQG�WKH�QXPEHU�RI

SDUWV�WKDW�DUH�XVHG�WR�PDQXIDFWXUH�WKH

6HFR*HDU�DUH�FULWLFDO�WR�GHWHUPLQLQJ

KRZ�HQYLURQPHQWDOO\�IULHQGO\�WKH

PDQXIDFWXULQJ�SURFHVV�LV��VHOHFWV

LWV�PDWHULDOV�WR�HQVXUH�WKDW�WKH\�KDYH�

WKH�ORZHVW�SRVVLEOH�LPSDFW�RQ�WKH�

HQYLURQPHQW��,W�LV�HVVHQWLDO�WKDW�WKH\�DUH�

HTXDOO\�VDIH�IRU�SHRSOH�QRW�MXVW�GXULQJ�XVH��

EXW�DW�WKH�HQG�RI�VHUYLFH�OLIH�WRR��:LWKLQ�

6HFR*HDU�DQG�WKH�6HFR9DF�YDFXXP�FLUFXLW�

EUHDNHU��D�FRPELQDWLRQ�RI�VROLG��FDVW�UHVLQ��

DQG�DLU�LV�XVHG�DV�LQVXODWLRQ��7KH�FDVW�

UHVLQ�WHFKQRORJ\��LQ�FRPELQDWLRQ�ZLWK�

HOHFWULFDO� HOG�FDOFXODWLRQV��SURYLGHV�D�YHU\�

FRPSDFW��HQYLURQPHQWDOO\�IULHQGO\�GHVLJQ�

IRU�WKH�FLUFXLW�EUHDNHU�DQG�WKH�VZLWFKJHDU��

%HFDXVH�WKH�VZLWFKLQJ�PHGLXP�XVHG�LV�

YDFXXP��6HFR*HDU�FDQ�EH�FRPSOHWHO\�

UHF\FOHG�DW�WKH�HQG�RI�LWV�OLIH�ZLWKRXW�

DQ\�LVVXHV�UHODWLQJ�WR�VDIHW\�SURFHGXUHV��

VSHFLDO�KDQGOLQJ�RU�VDIH�GLVSRVDO�

(QYLURQPHQWDOO\�IULHQGO\�GHVLJQ

��
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

(QYLURQPHQWDOO\�IULHQGO\

)URP�WKH�YHU\�EHJLQQLQJ�*(�PDGH�D�

IXQGDPHQWDO�FKRLFH�QRW�WR�XVH�6)��DV�

D�VZLWFKLQJ�DQG�LQVXODWLRQ�PHGLXP�IRU�

SULPDU\�PHGLXP�YROWDJH�HTXLSPHQW��6)��

LV�RQ�WKH�OLVW�RI�JUHHQKRXVH�JDVVHV�LQ�WKH

.\RWR�SURWRFRO�DQG�LV�WKH�PRVW�SRWHQW�

RI�WKH�VL[�PDLQ�JUHHQKRXVH�JDVVHV��ZLWK�

D�*OREDO�:DUPLQJ�3RWHQWLDO��*:3��RI�

��������0DQ\�RWKHU�PHGLXP�YROWDJH�

VZLWFKJHDU�V\VWHPV�XVH�6)��JDV�DV�WKH�

LQVXODWLQJ�PHGLXP��/HDNDJH�RI�6)��JDV�

IURP�VZLWFKJHDU�FRQWULEXWHV�VLJQL¿FDQWO\�

WR�WKH�WKUHDW�RI�WKH�JUHHQKRXVH�HIIHFW�DQG�

DVVRFLDWHG�FOLPDWH�FKDQJH��7KH\�DOVR�

UHTXLUH�DGGLWLRQDO�VDIHW\�PHDVXUHV�DQG�

VSHFLDO�KDQGOLQJ�UHTXLUHPHQWV�DW�WKH�HQG�

RI�OLIH�

0LQLPXP�VHUYLFH�FKHFNV�RQ�VLWH

6HFR*HDU�LV�GHVLJQHG�IRU�D�OLIHWLPH�RI�DW�

OHDVW����\HDUV��WKHUHIRUH�WKH�HQHUJ\�XVDJH�

IRU�PDLQWHQDQFH�DFWLYLWLHV�GXULQJ�WKLV�

ORQJ�SHULRG�LV�PLQLPDO��'XH�WR�WKH�JUHHQ�

LQVXODWLRQ�DQG�VZLWFKLQJ�WHFKQRORJ\��

WKHUH�LV�DOVR�QR�OHDNDJH�RI�WKH�KDUPIXO�

6)��JDV�GXULQJ�LWV�OLIHWLPH�DQG�QR�QHHG�IRU�

SHUIRUPLQJ�H[WUD�PDLQWHQDQFH�DFWLYLWLHV�

RQ�6)��JDV�SUHVVXUH�FKHFNV�

0LQLPDO�HQHUJ\�ORVV�GXULQJ�
RSHUDWLRQ

7KH�QXPEHU�RI�HOHFWULFDO�FRQWDFW�RU�

FKDQJHRYHU�SRLQWV�ZLWKLQ�WKH�6HFR*HDU�

V\VWHP�KDV�EHHQ�NHSW�WR�DQ�DEVROXWH�

PLQLPXP��7KLV�UHGXFHV�WKH�SRWHQWLDO�

QXPEHU�RI��KRW�VSRWV��DQG�SUHYHQWV�

DGGLWLRQDO�HQHUJ\�ORVV�DVVRFLDWHG�ZLWK�

FRQWDFW�VXUIDFHV�

(QHUJ\�HIILFLHQW�DVVHPEO\

6HFR*HDU�LV�SURGXFHG�LQ�DQ�HQHUJ\�

HI¿FLHQW�HQYLURQPHQW ��6WDQGDUG�

SURFHVVHV�DQG�PDWHULDOV�DUH�XVHG�LQ�WKH�

GHVLJQ�DQG�UHTXLUH�QR�VSHFLDO�KDQGOLQJ�

RU�PDQXIDFWXULQJ�SURFHVVHV��WKXV�

UHGXFLQJ�WKH�DPRXQW�RI�HQHUJ\�UHTXLUHG�

WR�PDQXIDFWXUH�DQG�DVVHPEOH�WKH�

VZLWFKJHDU�

(IILFLHQW�XVH�RI�PDWHULDOV

%HVLGHV�WKH�HQHUJ\�VRXUFHV��VSHFLDO�

IRFXV�LV�SODFHG�RQ�WKH�HI¿FLHQW�XVH�RI�

PDWHULDO�GXULQJ�DVVHPEO\��)RU�H[DPSOH�

E\�XVLQJ�DGYDQFHG�QHVWLQJ�WRROV�WKH�

KRW�GLSSHG�JDOYDQL]HG�VWHHO�SODWHV�DUH�

FXW�ZLWK�WKH�OHDVW�DPRXQW�RI�ZDVWH��DQG�

VLPLODU�SULQFLSOHV�DUH�IROORZHG�LQ�WKH�

GHVLJQ�DQG�PDQXIDFWXUH�RI�RWKHU�SURGXFW�

FRPSRQHQWV

5H�XVH�RU�UHF\FOLQJ�RI�PDWHULDOV

$OO�PDWHULDOV�RI�6HFR*HDU�DQG�6HFR9DF�

FDQ�EH�UHXVHG��DOO�PDWHULDOV�DUH�QRW�DQ\�

LPSDFW�RQ�WKH�HQYLURQPHQW��LW�IXOO\�UHÀHFWV

�WKH��FRUSRUDWH�VRFLDO�UHVSRQVLELOLW\�WR�

GHVLJQ�DQG�SURGXFH�SURGXFWV�
(Q
YL
UR
QP
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

� � /RZ�YROWDJH�FRPSDUWPHQW

7KH�FRPSDUWPHQW�LV�LVRODWHG�ZLWK�HDUWKHG�PHWDO�SDUWLWLRQV�DQG�

KDV�DPSOH�VSDFH�IRU�FRQWURO�DQG�SURWHFWLRQ�GHYLFHV�

$�IXOO\�LVRODWHG�PHWDO�ZLUH�ZD\�LV�PRXQWHG�DW�WKH�WRS�RI�HDFK�

VZLWFKJHDU�SDQHO��WKLV�FRQQHFWV�WRJHWKHU�WR�IRUP�D�

FRQWLQXRXV�ORZ�YROWDJH�ZLUH�ZD\�WKDW�UXQV�DORQJ�

WKH�HQWLUH�OHQJWK�RI�WKH�VZLWFKJHDU�

� � %XVEDU�FRPSDUWPHQW

%XVEDUV�DUH�WRWDOO\�HQFORVHG�LQ�WKHLU�RZQ�HDUWKHG�

PHWDO�FRPSDUWPHQW�ZKLFK�YHQWV�LQWR�WKH�DUF�

FKDPEHU��)XOO\�LQVXODWHG�DORQJ�WKHLU�HQWLUH�OHQJWK��

WKH�EXVEDUV�IRU�XS�WR�����N9�6HFR*HDU�DUH�W\SH�

WHVWHG�IRU�UDWLQJV�XS�WR�����$����N$�IRU���VHFRQGV��

XS�WR���N9�6HFR*HDU�DUH�W\SH�WHVWHG�IRU�UDWLQJ�XS�WR�

����$������N$�IRU���VHFRQGV��)RU������N9�6HFR*HDU��

WKH�EXVEDUV�DUH�W\SH�WHVWHG�IRU�UDWLQJ�XS�WR�����$��

����N$�IRU���VHFRQGV��(SR[\�PROGLQJV�VHSDUDWH�

VZLWFKJHDU�VHFWLRQV�

� � $SSDUDWXV�FRPSDUWPHQW

)XOO\�LVRODWHG�E\�HDUWKHG�PHWDO�SDUWLWLRQV��ZLWK�LWV�

RZQ�SUHVVXUH�UHOLHI�FKDQQHO�LQWR�WKH�DUF�FKDPEHU��

7KH�FRPSDUWPHQW�SURYLGHV�DOO�WKH�VDIHW\�LQWHUORFNLQJ�

PHFKDQLVPV�UHTXLUHG�IRU�VDIH�DQG�UHOLDEOH�RSHUDWLRQ�

RI�WKH�YDFXXP�DSSDUDWXV��0DQXDO�RSHUDWLRQ�EXWWRQV�

DOORZ�IRU�IXOO�RSHUDWLRQ�RI�WKH�YDFXXP�DSSDUDWXV�

IURP�WKH�IURQW�RI�WKH�VZLWFKJHDU�ZLWK�WKH�GRRU�IXOO\�FORVHG��7KH�

DSSDUDWXV�LV�PHFKDQLFDOO\�LQWHUORFNHG�ZLWK�WKH�FRPSDUWPHQW�

GRRU�VR�WKDW�WKH�GRRU�FDQQRW�EH�RSHQHG�XQWLO�WKH�DSSDUDWXV�LV�

VZLWFKHG�RȺ�DQG�UDFNHG�RXW�LQWR�WKH�7HVW�SRVLWLRQ�

3URGXFW�,QWURGXFWLRQ

�

�

�

�

�

�

�

�
�

��

VZLWFKJHDU�SDQ

FRQWLQXRXV�ORZ

WKH�HQWLUH�OHQJW

� � %XVEDU�

%XVEDUV�DUH�WR

PHWDO�FRPSDUW

FKDPEHU��)XOO\

WKH�EXVEDUV�IR

WHVWHG�IRU�UDWLQ

XS�WR���N9�6HF

����$������N$�

WKH�EXVEDUV�DU

����N$�IRU���VH

VZLWFKJHDU�VHF

� � $SSDUD

)XOO\�LVRODWHG�E

RZQ�SUHVVXUH�U

7KH�FRPSDUWP

PHFKDQLVPV�UH

RIRIRIIIRR WWWWWWKHKHKHHHKKK YYYDDFFD XXXXX PP

DODODODODODODOOOORORORORORORRZZZZZ�Z�Z�IIIRIRIRRU�U�IXXOOOO�RS

IIUIUIURPRP WWKHKH IIURURUR WQWQW RRII�WKWKHH�VZLWF

DSSDUDWXV�LV�PHFKDQLFDOO\

�

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

���������������

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

����

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

�������������������������
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

� ���$XWRPDWLF�VKXWWHUV

:KHQ�WKH�DSSDUDWXV�LV�LQ�7HVW�SRVLWLRQ��WKH�VKXWWHUV�DXWRPDWLFDOO\�

FORVH�WR�LVRODWH�WKH�¿[HG�FRQWDFW�IURP�DQ\�OLYH�SDUWV��6KXWWHUV�

FDQ�EH�LQGLYLGXDOO\�DQG�DXWRPDWLFDOO\�RSHUDWHG�IRU�EXV�VLGH�DQG�

IHHGHU�VLGH�FRQQHFWLRQ�LQ�FORVH�SRVLWLRQ�

� � (DUWK�VZLWFK

7KH�HDUWKLQJ�VZLWFK�FDQ�EH�

RSHUDWHG�IURP�WKH�IURQW�RI�WKH�

VZLWFKJHDU��,W�LV�PHFKDQLFDOO\�

LQWHUORFNHG�ZLWK�WKH�DSSDUDWXV�

WUXFN�VR�WKDW�WKH�HDUWKLQJ�VZLWFK�FDQ�RQO\�EH�RSHUDWHG�ZKHQ�

WKH�DSSDUDWXV�LV�RSHQ�LQ�7HVW�SRVLWLRQ�DV�ZHOO��7KH�VZLWFK�LV�

DOVR�PHFKDQLFDOO\�LQWHUORFNHG�ZLWK�WKH�FDEOH�FRPSDUWPHQW�IRU�

DGGLWLRQDO�VDIHW\�

� � &XUUHQW�WUDQVIRUPHUV

&XUUHQW�WUDQVIRUPHUV�DUH�FDVW�

LQ�UHVLQ��DQG�WRWDOO\�HQFORVHG��

7KLV�SURYLGHV�VXSHULRU�SURWHFWLRQ�

DJDLQVW�SROOXWDQWV�DQG�PRLVWXUH��

,W�FDQ�EH�HTXLSSHG�ZLWK�RQH�

RU�PRUH�LQGHSHQGHQW�PDJQHWLF�FRUHV�ZLWK�HTXDO�RU�GLIIHUHQW�

FKDUDFWHULVWLFV�IRU�PHDVXULQJ��PHWHULQJ�DQG�SURWHFWLRQ�SXUSRVHV�

� � 9ROWDJH�WUDQVIRUPHUV

9ROWDJH�WUDQVIRUPHUV�DUH�FDVW�

LQ�UHVLQ��DQG�WRWDOO\�HQFORVHG��

7KLV�SURYLGHV�VXSHULRU�SURWHFWLRQ�

DJDLQVW�SROOXWDQWV�DQG�PRLVWXUH��

,W�FDQ�EH�HTXLSSHG�ZLWK�RQH�

RU�PRUH�LQGHSHQGHQW�PDJQHWLF�FRUHV�ZLWK�HTXDO�RU�GLIIHUHQW�

FKDUDFWHULVWLFV�IRU�PHDVXULQJ��PHWHULQJ�DQG�SURWHFWLRQ�SXUSRVHV�

� � &DEOH�FRPSDUWPHQW

&DEOH�VXSSRUWV�DUH�SURYLGHG�WR�

VHFXUH�FDEOHV��&DEOH�FODPSV�DUH�

DSSOLHG�IRU�¿[�WKH�FDEOHV��$QG�WKH�

PHWDO�ÀRRU�FRYHU�LV�UHPRYDEOH��

,QIUDUHG�VLJKW�JODVV��ZLQGRZ�FDQ�

EH�RȺHUHG�

� � (DUWK�EDU

(DUWK�EDU�LV�PDGH�RI�FRSSHU�DQG�

LQVWDOOHG�LQ�WKH�ERWWRP�RI�FDEOH�

FRPSDUWPHQW��7KH�HDUWK�EDU�

V\VWHP�KDV�EHHQ�IDXOW�WHVWHG�DQG�

UXQV�YHUWLFDOO\�DQG�KRUL]RQWDOO\�

ZLWK�HDFK�SDQHO�VHFWLRQ�DQG�LV�FRQQHFWHG�WR�WKH�HDUWK�VZLWFK�

�� � 6XUJH�DUUHVWHU

6XUJH�DUUHVWHU�LV�XVHG�WR�SURWHFW�

HOHFWULF�HTXLSPHQW�DJDLQVW�

WUDQVLHQW�RSHUDWLQJ�RU�OLJKWQLQJ�

RYHU�YROWDJH��,W�LV�FRQQHFWHG�

EHWZHHQ�SULPDU\�FRQGXFWRU�DQG�

JURXQG�IRU�SURWHFWLQJ�SURWHFWLYH�ORDG�IURP�GDPDJH�HȺHFW��:KHQ�

WKH�RSHUDWLQJ�RU�OLJKWQLQJ�RYHU�YROWDJH�RFFXUV��VXUJH�DUUHVWHU�

LPPHGLDWHO\�OLPLWV�RYHU�YROWDJH�DPSOLWXGH�DQG�SURWHFWV�WKH�

LQVXODWLRQ�RI�GHYLFH�

��

�

7K

RSRS

VZ

LQW

WUXFN�VRVR WWKDKKDW�WKH�HDUWKLQJ�VZLWFK�

�
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6WDQGDUG�6HFR*HDU�
&37�3DQHO�

AAA

AAA

��N$��N$
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

,QFRPLQJ���)HHGHU�)URQW�$FFHVV

�

1RWHV�
�����7RS�0RXQWHG�%XV�(DUWKLQJ�6ZLWFK�RQO\�DYDLODEOH�IRU�6HFRJHDU�����N9��XS�WR���N$�
2QO\�DLODEOH�IRU�6HFR*HDU�����N9��XS�WR���N$�
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

5DWHG�9ROWDJH��N9�

�������� �������

5DWHG�,QVXODWLRQ�/HYHO

3RZHU�)UHTXHQF\�:LWKVWDQG�9ROWDJH��N9� ������� �������

/LJKWQLQJ�,PSXOVH�:LWKVWDQG�9ROWDJH��N9� ������� ��������

5DWHG�&XUUHQW��$�DW�����

��� Ŗ

���

����

����

����

����

����

����

%UHDNLQJ�&DSDFLW\��N$�

�� Ŗ

���� Ŗ

�� Ŗ

6KRUW�WLPH�ZLWKVWDQG�FXUUHQW��N$��V�

�� Ŗ

���� Ŗ

�� Ŗ

'LPHQVLRQV��PP�

:LGWK�>:@� ���

+HLJKW�>+@
6WDQGDUG ����

7RS�0RXQWHG�(6: ����

'HSWK�>'@
7RS�$FFHVV ����

%RWWRP�$FFHVV ����

:HLJKW��NJ�

(VWLPDWHG�ZHLJKW� ���

)XVH�&RQWDFWRU�)URQW�$FFHVV

�

1RWHV�
�����7RS�0RXQWHG�%XV�(DUWKLQJ�6ZLWFK�RQO\�DYDLODEOH�IRU�6HFRJHDU�����N9��XS�WR���N$�
2QO\�DLODEOH�IRU�6HFR*HDU�����N9��XS�WR���N$�

40



&R
Q¿
JX

UD
WLR

QV

6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

5DWHG�9ROWDJH��N9�

������������������� �������

5DWHG�,QVXODWLRQ�/HYHO

3RZHU�)UHTXHQF\�:LWKVWDQG�9ROWDJH��N9� ����������������� �������

/LJKWQLQJ�,PSXOVH�:LWKVWDQG�9ROWDJH��N9� ����������������� ��������

5DWHG�&XUUHQW��$�DW�����

���

��� Ŗ Ŗ Ŗ

���� Ŗ Ŗ Ŗ

���� Ŗ Ŗ

���� Ŗ Ŗ

���� Ŗ

���� Ŗ

���� Ŗ

%UHDNLQJ�&DSDFLW\��N$�

�� Ŗ Ŗ

���� Ŗ Ŗ Ŗ

�� Ŗ Ŗ

6KRUW�WLPH�ZLWKVWDQG�FXUUHQW��N$��V�

�� Ŗ Ŗ

���� Ŗ Ŗ Ŗ

�� Ŗ Ŗ

'LPHQVLRQV��PP�

:LGWK�>:@� ��� ��� ����

+HLJKW�>+@
6WDQGDUG ���� ���� ����

7RS�0RXQWHG�(6: ���� ���� �

'HSWK�>'@
7RS�$FFHVV ���� ���� ����

%RWWRP�$FFHVV ���� ���� ����

:HLJKW��NJ�

(VWLPDWHG�ZHLJKW� ��������

%XV�7LH�)URQW�$FFHVV�

�

A

B C
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

5DWHG�9ROWDJH��N9�

������������������� �������

5DWHG�,QVXODWLRQ�/HYHO

3RZHU�)UHTXHQF\�:LWKVWDQG�9ROWDJH��N9� ����������������� �������

/LJKWQLQJ�,PSXOVH�:LWKVWDQG�9ROWDJH��N9� ����������������� ��������

5DWHG�&XUUHQW��$�DW�����

���

��� Ŗ Ŗ Ŗ

���� Ŗ Ŗ Ŗ

���� Ŗ Ŗ

���� Ŗ Ŗ

���� Ŗ

���� Ŗ

���� Ŗ

%UHDNLQJ�&DSDFLW\��N$�

��

����

6KRUW�WLPH�ZLWKVWDQG�FXUUHQW��N$��V�

�� Ŗ Ŗ

���� Ŗ Ŗ Ŗ

�� Ŗ Ŗ

'LPHQVLRQV��PP�

:LGWK�>:@� ��� ��� ����

+HLJKW�>+@
6WDQGDUG ���� ���� ����

7RS�0RXQWHG�(6: ���� ���� ����

'HSWK�>'@
7RS�$FFHVV � � �

%RWWRP�$FFHVV ���� ���� ����

:HLJKW��NJ�

(VWLPDWHG�ZHLJKW� ��������

5LVHU�)URQW�$FFHVV

�

A

B

C
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

5DWHG�9ROWDJH��N9�

������������������� �������

5DWHG�,QVXODWLRQ�/HYHO

3RZHU�)UHTXHQF\�:LWKVWDQG�9ROWDJH��N9� ����������������� �������

/LJKWQLQJ�,PSXOVH�:LWKVWDQG�9ROWDJH��N9� ����������������� ��������

5DWHG�&XUUHQW��$�DW�����

���

��� Ŗ Ŗ

���� Ŗ Ŗ

���� Ŗ

���� Ŗ

����

����

����

%UHDNLQJ�&DSDFLW\��N$�

�� Ŗ

���� Ŗ Ŗ

�� Ŗ

6KRUW�WLPH�ZLWKVWDQG�FXUUHQW��N$��V�

�� Ŗ

���� Ŗ Ŗ

�� Ŗ

'LPHQVLRQV��PP�

:LGWK�>:@� ��� ���

+HLJKW�>+@
6WDQGDUG ���� ����

7RS�0RXQWHG�(6: ���� �

'HSWK�>'@
7RS�$FFHVV ���� �

%RWWRP�$FFHVV ���� ����

:HLJKW��NJ�

(VWLPDWHG�ZHLJKW� ��������

97�3DQHO�ZLWK�(6:�)URQW�$FFHVV�
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

5DWHG�9ROWDJH��N9�

�������������� �����

5DWHG�,QVXODWLRQ�/HYHO

3RZHU�)UHTXHQF\�:LWKVWDQG�9ROWDJH��N9�

/LJKWQLQJ�,PSXOVH�:LWKVWDQG�9ROWDJH��N9�

5DWHG�&XUUHQW��$�DW�����

���

��� Ŗ Ŗ

���� Ŗ Ŗ

���� Ŗ

���� Ŗ

���� Ŗ

���� Ŗ

���� Ŗ

%UHDNLQJ�&DSDFLW\��N$�

�� Ŗ

���� Ŗ Ŗ

�� Ŗ Ŗ

6KRUW�WLPH�ZLWKVWDQG�FXUUHQW��N$��V�

�� Ŗ

���� Ŗ Ŗ

�� Ŗ Ŗ

'LPHQVLRQV��PP�

:LGWK�>:@� ��� ��� ����

+HLJKW�>+@
6WDQGDUG ���� ���� ����

7RS�0RXQWHG�(6: � � �

'HSWK�>'@
7RS�$FFHVV ���� ���� ����

%RWWRP�$FFHVV ���� ���� ����

:HLJKW��NJ�

(VWLPDWHG�ZHLJKW� ���������

,QFRPLQJ�3DQHO�ZLWK�97�DQG�(DUWKLQJ�6ZLWFK�)URQW�$FFHVV
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

5DWHG�9ROWDJH��N9�

�������������� �����

5DWHG�,QVXODWLRQ�/HYHO

3RZHU�)UHTXHQF\�:LWKVWDQG�9ROWDJH��N9�

/LJKWQLQJ�,PSXOVH�:LWKVWDQG�9ROWDJH��N9�

5DWHG�&XUUHQW��$�DW�����

���

��� Ŗ

���� Ŗ

���� Ŗ

���� Ŗ

���� Ŗ

���� Ŗ

���� Ŗ

%UHDNLQJ�&DSDFLW\��N$�

�� Ŗ

���� Ŗ Ŗ Ŗ

�� Ŗ Ŗ

6KRUW�WLPH�ZLWKVWDQG�FXUUHQW��N$��V�

�� Ŗ

���� Ŗ Ŗ Ŗ

�� Ŗ Ŗ

'LPHQVLRQV��PP�

:LGWK�>:@� ��� ��� ����

+HLJKW�>+@
6WDQGDUG ���� ���� ����

7RS�0RXQWHG�(6: � � �

'HSWK�>'@
7RS�$FFHVV ���� ���� ����

%RWWRP�$FFHVV ���� ���� ����

:HLJKW��NJ�

(VWLPDWHG�ZHLJKW� �������

'LVFRQQHFW��3DQHO�)URQW�$FFHVV
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

1RWHV�DQG�/HJHQGV

%ODFN��6WDQGDUG�6FRSH�RI�6XSSO\

5HG��$OWHUQDWLYH�6XSSO\

*UHHQ��2SWLRQDO�6FRSH

6\PERO�/HJHQG

&LUFXLW�%UHDNHU )XVH�&RQWDFWRU 'LVFRQQHFWRU�7UXFN (DUWKLQJ�7UXFN�%XV�6LGH

(DUWKLQJ�7UXFN�&DEOH�6LGH &DEOH�7HVW�7UXFN (DUWKLQJ�6ZLWFK 9ROWDJH�7UDQVIRUPHU

&XUUHQW�7UDQVIRUPHUV &DEOH�&RQQHFWLRQ :LWKGUDZDEOH�&RQQHFWLRQ
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

6WDQGDUG�6HFR*HDU�
���N9���N9

6FKHPH�1XPEHU �� �� �� �� �� ��

3ULPDU\�6FKHPH

5DWHG�&XUUHQW��$� ���a���� ���a���� ���a���� ���a���� ���a���� ���a����

0DLQ�&LUFXLW�
%UHDNHU

9DFXXP�&LUFXLW�%UHDNHU �
&XUUHQW�7UDQVIRUPHU �
9ROWDJH�7UDQVIRUPHU � � � � � �
+LJK�9ROWDJH�)XVH � � � � � �
(DUWKLQJ�6ZLWFK � �
$UUHVWHU � �

$SSOLFDWLRQ ,QFRPHU�)HHGHU 97 97 97 97 97
6ZLWFKJHDU�:LGWK��PP� ������������ ������������ ������������ ������������ ������������ ������������

6FKHPH�1XPEHU �� �� �� �� �� ��

3ULPDU\�6FKHPH

5DWHG�&XUUHQW��$� ���a���� ���a���� ���a���� ���a���� ���a���� ���a����

0DLQ�&LUFXLW�
%UHDNHU

9DFXXP�&LUFXLW�%UHDNHU � � � � � �
&XUUHQW�7UDQVIRUPHU � � � � � �
9ROWDJH�7UDQVIRUPHU � � �
+LJK�9ROWDJH�)XVH � � �
(DUWKLQJ�6ZLWFK � �
$UUHVWHU

$SSOLFDWLRQ %XV�7LH %XV�7LH %XV�7LH ,QFRPHU�)HHGHU ,QFRPHU�)HHGHU ,QFRPHU�)HHGHU
6ZLWFKJHDU�:LGWK��PP� ������������ ������������ ������������ ������������ ������������ ������������

6FKHPH�1XPEHU �� �� �� �� �� ��

3ULPDU\�6FKHPH

5DWHG�&XUUHQW��$� ���a���� ���a���� ���a���� ���a���� ���a���� ���a����

0DLQ�&LUFXLW�
%UHDNHU

9DFXXP�&LUFXLW�%UHDNHU � � � � � �
&XUUHQW�7UDQVIRUPHU � � � � � �
9ROWDJH�7UDQVIRUPHU
+LJK�9ROWDJH�)XVH
(DUWKLQJ�6ZLWFK � �
$UUHVWHU �

$SSOLFDWLRQ ,QFRPHU�)HHGHU ,QFRPHU�)HHGHU ,QFRPHU�)HHGHU %XV�7LH %XV�7LH %XV�7LH
6ZLWFKJHDU�:LGWK��PP� ������������ ������������ ������������ ������������ ������������ ������������

5HPDUN��IRU�XS�WR�����N9�6HFR*HDU��VSHFLDO�UHTXLUHPHQW�IRU���&7�LV�DYDLODEOH��3OHDVH�FRQWDFW�*(�IRU�GHWDLOV�
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

6WDQGDUG�6HFR*HDU
���N9���N9

6FKHPH�1XPEHU �� �� �� �� �� ��

3ULPDU\�6FKHPH

5DWHG�&XUUHQW��$� ���a���� ���a���� ���a���� ���a���� ���a���� ���a����

0DLQ�&LUFXLW�
%UHDNHU

9DFXXP�&LUFXLW�%UHDNHU
&XUUHQW�7UDQVIRUPHU � � � �
9ROWDJH�7UDQVIRUPHU � � � �
+LJK�9ROWDJH�)XVH � � � �
(DUWKLQJ�6ZLWFK
$UUHVWHU

$SSOLFDWLRQ 5LVHU 5LVHU 5LVHU�0HWHULQJ 5LVHU�0HWHULQJ 5LVHU�0HWHULQJ 5LVHU�0HWHULQJ
6ZLWFKJHDU�:LGWK��PP� ������������ ������������ ������������ ������������ ������������ ������������

6FKHPH�1XPEHU �� �� �� �� �� ��

3ULPDU\�6FKHPH

5DWHG�&XUUHQW��$� ���a���� ���a���� ���a���� ���a���� ���a���� ���$

0DLQ�&LUFXLW�
%UHDNHU

9DFXXP�&LUFXLW�%UHDNHU � �
&XUUHQW�7UDQVIRUPHU � � � � � �
9ROWDJH�7UDQVIRUPHU � � � �
+LJK�9ROWDJH�)XVH � � � � �
)XVH�&RQWDFWRU �
(DUWKLQJ�6ZLWFK � � � � �
$UUHVWHU � �

$SSOLFDWLRQ 5LVHU�0HWHULQJ 5LVHU�0HWHULQJ 5LVHU�0HWHULQJ ,QFRPHU�)HHGHU ,QFRPHU�)HHGHU )HHGHU
6ZLWFKJHDU�:LGWK��PP� ������������ ������������ ������������ ������������ ������������ ���

����$�LV�UDWHG�FXUUHQW�RI�FRQWDFWRU��)XVH�VHOHFWLRQ�ZLOO�GH¿QH�WKH�DFWXDO�UDWHG�FXUUHQW�
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�5DWLQJ�DQG�FODVV�RI�&7�	�97�PD\�DIIHFW�QXPEHU�WKDW�FDQ�EH�DFFRPPRGDWHG�LQ�WKH�SDQHO��&KHFN�ZLWK�/RFDO�*(�UHSUHVHQWDWLYH�
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

*HQHUDWRU�FLUFXLW�EUHDNHU�DQG�JHQHUDWRU�VZLWFKJHDU

*HQHUDWRU�)DXOWV

7KH�IDXOW�FRQGLWLRQV�LQ�WKH�SUR[LPLW\�RI�D�

JHQHUDWRU�VRXUFH�DUH�PRUH�GHPDQGLQJ�

WKDQ�WKRVH�LQ�QRUPDO�GLVWULEXWLRQ�FLUFXLWV��

7KHVH�VSHFLDO�IDXOW�FKDUDFWHULVWLFV�UHTXLUH�

VSHFL¿FDOO\�GHVLJQHG�DQG�WHVWHG�FLUFXLW�

EUHDNHUV��

7KH�FULWLFDO�SRLQWV�WR�EH�FRQVLGHUHG�DUH�

*HQHUDWRU�&LUFXLW�&RQ¿JXUDWLRQ

$V�D�UHVXOW�RI�WKH�FLUFXLW�FRQ¿JXUDWLRQ��WZR�

NH\�XQLTXH�IDXOW�FXUUHQW�FRQGLWLRQV�DUH�

HQFRXQWHUHG�E\�JHQHUDWRU�FLUFXLW�EUHDNHUV�

�¿JXUH���

6\VWHP�VRXUFH�VKRUW�FLUFXLW�FXUUHQW

7KH�VKRUW�FLUFXLW�IHG�E\�WKH�WUDQVIRUPHU�

�SRLQW�´Dµ��¿JXUH����RQ�WKH�JHQHUDWRU�VLGH�

OHDGV�WR�KLJK�WKHUPDO�DQG�PHFKDQLFDO�

VWUHVVHV�RQ�WKH�YDFXXP�LQWHUUXSWHUV�

EHFDXVH�WKH�IXOO�HQHUJ\�RI�WKH�SRZHU�

V\VWHP�IHHGV�WKH�IDXOW ��7R�FOHDU�WKHVH�

IDXOWV��*HQHUDWRU�&LUFXLW�%UHDNHUV�

DUH�FDSDEOH�WR�LQWHUUXSW�QRW�RQO\�WKH�

V\PPHWULFDO�IDXOW�EXW�DOVR�WKH�KLJKHU�

DV\PPHWULFDO�IDXOW�FXUUHQWV�ZLWK�D�'&�

FRPSRQHQW�RI�XS�WR������7KLV�ZLOO�EH�WKH�

PD[LPXP�VKRUW�FLUFXLW�FXUUHQW�WKH�EUHDNHU�

QHHGV�WR�LQWHUUXSW�ZLWK�SHDN�PDNLQJ�DQG�

ZLWKVWDQG�FDSDFLW\�RI������WLPHV�WKH�506��

FXUUHQW�

*HQHUDWRU�VRXUFH�VKRUW�FLUFXLW�FXUUHQW

,I�WKHUH�LV�D�VKRUW�FLUFXLW��SRLQW�´Eµ��¿JXUH�

�� WKH�FXUUHQW�LV�IHG�E\�WKH�JHQHUDWRU�RQ

WKH�WUDQVIRUPHU�VLGH��7KH�IDXOW�FXUUHQWV�

ZKLOH�UHODWLYHO\�VPDOOHU�LQ�PDJQLWXGH���DUH

VXEMHFW�WR�D�SKHQRPHQRQ�FDOOHG�'HOD\HG

&XUUHQW�=HUR��7KLV�XQLTXH�FKDUDFWHULVWLF

LV�D�UHVXOW�RI�WKH�YHU\�KLJK�;�5�UDWLR�RI�WKH

FLUFXLW�DQG�WKH�RSHUDWLQJ�FRQGLWLRQV�RI�WKH

JHQHUDWRU��ZKLFK�FDQ�FRPELQH�WR�SURGXFH

D�'&�FRPSRQHQW�RI�WKH�IDXOW�FXUUHQW

H[FHHGLQJ�������7KH�DV\PPHWULFDO�IDXOW

FXUUHQW�SHDN�EHFRPHV�VR�KLJK�DQG�LWV

GHFD\�EHFRPHV�VR�VORZ��WKDW�WKH�FXUUHQW

]HUR�FDQ�EH�GHOD\HG�IRU�VHYHUDO�F\FOHV�

*HQHUDWRU
*HQHUDWRU

&LUFXLW�%UHDNHU
+LJK�9ROWDJH
&LUFXLW�%UHDNHU

D� E�

)DXOW�DW�´Dµ )DXOW�DW�´Eµ

6WHS�XS�
7UDQVIRUPHU

$V�YDFXXP�LQWHUUXSWHUV�UHO\�RQ�D�FXUUHQW�

]HUR�WR�EUHDN�WKH�FXUUHQW��WKH�GHOD\�LW�

UHVXOWV�LQ�ORQJHU�DUFLQJ�WLPH�ZLWK�H[WUHPH�

WKHUPDO�VWUHVV�RQ�WKH�LQWHUUXSWHU��

7KH�JHQHUDWRU�FLUFXLW�EUHDNHUV�DUH�WHVWHG�

DFFRUGLQJ�WR�,(&�,(((��������������WR�

ZLWKVWDQG�WKH�KLJK�HOHFWULFDO��WKHUPDO�DQG�

PHFKDQLFDO�VWUHVV�GXULQJ�WKH�LQWHUUXSWLRQ�

RI�IDXOW�FXUUHQWV�ZLWK�D�'&�FRPSRQHQW�RI�

XS�WR��������1RUPDOO\�WKLV�VKRUW�FLUFXLW�

FXUUHQW�ZLOO�EH�����RI�V\VWHP�VRXUFH�

VKRUW�FLUFXLW�FXUUHQW�ZLWK�YHU\�KLJK�'&�

FRPSRQHQW�
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

8QLTXH�9ROWDJH�&RQGLWLRQV

*HQHUDWRU�FLUFXLWV�DUH�W\SLFDOO\�GHVLJQHG�

IRU�KLJK�HI¿FLHQF\�LQ�RUGHU�WR�PLQLPL]H�

WKH�SRZHU�ORVV�RI�WKH�V\VWHP��7KHUHIRUH��

WKH�JHQHUDWRU�FLUFXLW�EUHDNHU�PD\�EH�

ORFDWHG�YHU\�FORVH�WR�ERWK�WKH�JHQHUDWRU�

DQG�WUDQVIRUPHU��FRQQHFWHG�E\�VKRUW�

FRQGXFWRUV�ZLWK�D�ODUJH�FURVV�VHFWLRQ��

UHVXOWLQJ�LQ�D�YHU\�ORZ�UHVLVWDQFH�DQG�ORZ�

VWUD\�FDSDFLWDQFH��7KHVH�FKDUDFWHULVWLFV�

FRPELQH�WR�SURGXFH�YHU\�KLJK�QDWXUDO�

FLUFXLW�IUHTXHQFLHV�UHVXOWLQJ�LQ�H[WUHPH�

7UDQVLHQW�5HFRYHU\�9ROWDJHV��759��ZLWK�

KLJK�5DWHV�RI�5LVH�RI�5HFRYHU\�9ROWDJH�

�5559��

9HU\�IDVW�5DWH�RI�5LVH�RI�5HFRYHU\�9ROWDJH�

�5559�

$Q�LPSRUWDQW�IDFWRU�LV�KRZ�IDVW�WKH�759�

ULVHV�DFURVV�WKH�UHFRYHULQJ�JDS�DIWHU�

FXUUHQW�]HUR��7KLV�LV�PHDVXUHG�E\�WKH�

5559��ZKLFK�LV�SURSRUWLRQDO�WR�WKH�SHDN�

YDOXH�RI�WKH�WUDQVLHQW�YROWDJH�LQ�N9��GLYLGHG�

E\�WKH�WLPH�LW�WDNHV�WKH�YROWDJH�WR�UHDFK�

WKDW�SHDN�YDOXH�LQ�PLFURVHFRQGV�

9DOXHV�IRU�VWDQGDUG�0HGLXP�9ROWDJH�

GLVWULEXWLRQ�FLUFXLWV�DUH�LQ�WKH�UDQJH�RI�����

WR���N9��PLFURVHFRQG��ZKLOH�5559�YDOXHV�

IRU�JHQHUDWRU�FLUFXLWV�DUH�DERXW�����N9���

PLFURVHFRQG�

7KHVH�FKDUDFWHULVWLFV�ZKHUH�WHVWHG�IRU�WKH�

IRU�WKH�¿UVW�WLPH�DW�WKH�.(0$�ODERUDWRULHV�

LQ�1HWKHUODQGV�XVLQJ�D�'LUHFW�RQ�/LQH�

FRQQHFWLRQ�ZLWK�*(·V�6HFR9DF�9%��*�

*HQHUDWRU�9DFXXP�&LUFXLW�%UHDNHU�

2XW�RI�SKDVH�VZLWFKLQJ

7KH�RXW�RI�SKDVH�YROWDJH�FRQGLWLRQV�FDQ�

RFFXU�GXULQJ�QRUPDO�VWDUW�XS�ZKHQ�WKH�

JHQHUDWRU�DQG�SRZHU�V\VWHP�YROWDJHV�

DUH�QRW�LQ�V\QF��,QLWLDOO\��WKH�JHQHUDWRU�LV�

RII�DQG�WKH�JHQHUDWRU�FLUFXLW�EUHDNHU�LV�LQ�

WKH�RSHQ�SRVLWLRQ�ZLWK�WKH�SRZHU�V\VWHP�

RSHUDWLQJ��7KH�YROWDJH�DFURVV�WKH�RSHQ�

FLUFXLW�EUHDNHU�FRQWDFWV�LV�HTXDO�WR�WKH�

QRUPDO�SRZHU�V\VWHP�YROWDJH��:KHQ�

DGGLWLRQDO�RU�HPHUJHQF\�SRZHU�LV�GHVLUHG��

WKH�JHQHUDWRU�LV�VWDUWHG�DQG�EHJLQV�

WR�SURGXFH�YROWDJH��$V�WKH�JHQHUDWRU�

FRPHV�XS�WR�VSHHG��WKH�JHQHUDWRU�RXWSXW�

YROWDJH�DQG�IUHTXHQF\�VORZO\�LQFUHDVH��

7KLV�FDXVHV�WKH�YROWDJH�DFURVV�WKH�RSHQ�

FRQWDFWV�RI�WKH�FLUFXLW�EUHDNHU�WR�YDU\�

,(&�,(((��������������UHTXLUHV�WKDW�WKH�

JHQHUDWRU�FLUFXLW�EUHDNHU�FDQ�VZLWFK�RII�

XQGHU�RXW�RI�SKDVH�FRQGLWLRQV��RXW�RI�

SKDVH�DQJOH������ZKLOH�WKH�YROWDJHV�DFURVV�

WKH�RSHQ�FRQWDFWV�FDQ�EH�DV�KLJK�DV�WZLFH�

WKH�UDWHG�OLQH�WR�JURXQG�YROWDJH�RI�WKH�

V\VWHP�

7UDQVLHQW�5HFRYHU\�9ROWDJHV��759�

7KH�FLUFXLW�SURGXFHV�WKH�SHDN�YDOXH�RI�

759��ZKLFK�LV�QHDUO\�GRXEOH�WKH�OLQH�WR�

OLQH�V\VWHP�YROWDJH��DFURVV�WKH�FRQWDFWV�

ZLWKLQ�PLFURVHFRQGV�IROORZLQJ�WKH�FXUUHQW�

]HUR��7KH�9DFXXP�,QWHUUXSWHU�PXVW�UH�

HVWDEOLVK�GLHOHFWULF�VWUHQJWK�DFURVV�WKH�

RSHQ�FRQWDFWV�JDS�LQ�RUGHU�WR�ZLWKVWDQG�

WKLV�IDVW�ULVLQJ�759��,I�WKH�LQWHUUXSWHU�LV�

DEOH�WR�ZLWKVWDQG�WKDW�YROWDJH��WKHQ�WKH�

LQWHUUXSWLRQ�LV�VXFFHVVIXO�
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

6HFR9DF�9%��*

3HUIRUPDQFH�UHTXLUHPHQWV�IRU�*HQHUDWRU�

&LUFXLW�%UHDNHUV�DUH�VSHFL¿HG�LQ�WKH�,(&�

,(((��������������VWDQGDUG���7KLV�LV�D�

FRPELQHG�VWDQGDUG�LQWHQGHG�WR�UHSODFH�

WKH�,(((�&�������DQG�¿OO�WKH�JDS�RI�WKH�,(&�

ZKLFK�KDV�QHYHU�KDG�D�JHQHUDWRU�EUHDNHU�

VWDQGDUG�SUHYLRXVO\�

7KH�QHZ�6HFR9DF�9%��*���N9�KDYH�

SDVVHG�DOO�WKH�7\SH�7HVWV�DV�SHU�WKH�QHZ�

,(&�,(((�FRPELQHG�VWDQGDUG��EHFRPLQJ�

WKH�¿UVW�*HQHUDWRU�&LUFXLW�%UHDNHU�RI�WKH�

6HFR9DF�IDPLO\�

7KH�VWDQGDUG�6HFR9DF�9%���EUHDNHU�DQG�

WKH�6HFR9DF�9%��*�JHQHUDWRU�FLUFXLW�

EUHDNHU�FDQ�EH�XVHG�LQ�DOO�6HFR*HDU�

,(&�VZLWFKJHDU�SDQHOV��:LWK�WKH�VDPH�

IXQFWLRQDOLW\�DQG�IRRWSULQW�RI��FRQYHQWLRQDO�

,(&�6ZLWFKJHDU�ZKLOH�JHWWLQJ�DOO�WKH�

EHQH¿WV�IURP�D�IXOO\�SURYHQ�*HQHUDWRU�

&LUFXLW�%UHDNHU�

6HFR9DF�9%��*�FDQ�DOVR�EH�LQVWDOOHG�LQ�

6HFR%ORF�PRGXOHV��SURGXFLQJ�WKH�SHUIHFW�

FRPELQDWLRQ�IRU�2(0�PDQXIDFWXUHUV�

EXLOGLQJ�JHQHUDWRU�VZLWFKERDUGV�

$SSOLFDWLRQV

$�SURSHUO\�SURWHFWHG�JHQHUDWRU�XQLW�

LQFUHDVHV�LWV�OHYHOV�RI�UHOLDELOLW\��DYDLODELOLW\�

DQG�VDIHW\��DQG�E\�H[WHQVLRQ�WKH�VDPH�

IRU�WKH�FRPSOHWH�HOHFWULFDO�V\VWHP�ZKHUH�

LV�EHLQJ�RSHUDWHG��(YHQ�WKH�VPDOOHU�

JHQHUDWRU�XQLWV�FDQ�SURGXFH�KLJK�'&�

FRPSRQHQW�RU�7UDQVLHQW�2YHUYROWDJH�

OHYHOV�UHTXLULQJ�VSHFLDO�EUHDNHUV�LQWHQGHG�

WR�SURWHFW�VXFK�IDXOW�FRQGLWLRQV�

:LWK�WKLV�QHZ�DGGLWLRQ�WR�WKH�6HFR9DF�

IDPLO\��6HFR*HDU�LV�SHUIHFWO\�VHW�WR�

SURWHFW�*HQHUDWRUV��$SSOLFDWLRQV�XS�WR�

��09$������N$����N9�FDQ�EH�RSHUDWHG�

ZLWK�6HFR9DF�9%��*��7KHVH�SRZHU�RXWSXW�

UDQJHV�DUH�FRPPRQO\�XVHG�RQ�

�ő 'LVWULEXWHG�3RZHU�*HQHUDWLRQ

�'LHVHO�*DV�(QJLQHV

�6PDOO�)UDPH�*DV�7XUELQHV

�$HUR�'HULYDWLYH�7XUELQHV

�ő 0DULQH�'LHVHO�(OHFWULF�*HQHUDWRUV

�ő 2LO�DQG�*DV�6WDUW�XS�%DFN�XS

*HQHUDWRU�XQLWV

�ő 0LQLQJ�3RZHU�3ODQWV

�ő 6PDOO�+\GUR

�ő 6PDOO�6WHDP�7XUELQHV

%HQHILW

7KH�6HFR9DF�9%��*�JHQHUDWRU�FLUFXLW�

EUHDNHU�LV�EDVHG�XSRQ�WKH�VDPH�GHVLJQ�

SULQFLSOHV�DV�RXU�GLVWULEXWLRQ�W\SH�

6HFR9DF9%���EUHDNHU�WKLV�UHVXOWV�LQ�

DGYDQWDJHV�IRU�HOHFWULFDO�GHVLJQHUV���

RSHUDWLQJ�SHUVRQQHO�DQG��PDLQWHQDQFH�

VWDII��

7KH�6HFR9DF�9%��*�LV�GHVLJQHG�WR�

EH�¿WWHG�LQWR�*(·V�6HFR*HDU�UDQJH�RI�

PHGLXP�YROWDJH�W\SH�WHVWHG�,(&�SDQHOV��

7KH�6HFR*HDU�UDQJH�FDQ�DFFRPPRGDWH�

JHQHUDWRU��GLVWULEXWLRQ�FLUFXLW�EUHDNHUV�

DQG�IXVH�FRQWDFWRUV�ZLWKLQ�WKH�VDPH�

VWDQGDUG�SDQHO�GHVLJQ�RIIHULQJ�LQGXVWU\�

OHDGLQJ�VDIHW\��UHOLDELOLW\�DQG�SHUIRUPDQFH�

IHDWXUHV�WR�PHHW�WKH�UHTXLUHPHQWV�IRU�

DOO�0HGLXP�9ROWDJH�'LVWULEXWLRQ�LQ�3RZHU�

3ODQW�DSSOLFDWLRQV�

,Q�DGGLWLRQ�WR�EHLQJ�DEOH�WR�EH�VXSSOLHG�

DV�SDUW�RI�D�FRPSOHWH�VZLWFKJHDU�OLQHXS��

6HFR9DF�9%��*�FDQ�EH�VXSSOLHG�DV�SDUW�RI�

*(V�6HFR%ORF�2(0�PRGXOHV��6HFR%ORF�LV�

GHVLJQHG�VSHFL¿FDOO\�WR�DOORZ�2(0�SDQHO�

EXLOGHUV�WR�LQFRUSRUDWH�D�W\SH�WHVWHG�

FLUFXLW�EUHDNHU�DQG�FDEOH�FRPSDUWPHQW�

LQWR�WKHLU�FXVWRPHU�EXLOW�VZLWFKERDUG�

DUUDQJHPHQW��9%��*�PRGXOHV�DUH�

DYDLODEOH�LQ�YDULRXV�FRQ¿JXUDWLRQV�WR�VXLW�

VSHFL¿F�JHQHUDWRU�DSSOLFDWLRQV�
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

,(&�,(((��������������&RPELQHG�
6WDQGDUG

8S�XQWLO�WKH�GHYHORSPHQW�RI�D�FRPPRQ�

,(&���,(((�VWDQGDUG�IRU�JHQHUDWRU�FLUFXLW�

EUHDNHUV�WKHUH�ZDV�QR�,(&�VWDQGDUG�WR�

FRYHU�WKH�VSHFLDO�QHHGV�RI�FLUFXLW�EUHDNHUV�

EHLQJ�XVHG�LQ�JHQHUDWRU�DSSOLFDWLRQ��

&RPPRQO\�XVHUV�ZHUH�UHIHUULQJ�WR�WKH�

,(((�VWDQGDUG�IRU�JHQHUDWRU�DSSOLFDWLRQ�

+LVWRU\

7KH�,(&�SURSRVHG�WR�KDYH�D�VWDQGDUG�

FRYHULQJ�WKH�JHQHUDWRU�FLUFXLW�EUHDNHUV�LQ�

1RYHPEHU�������DQG�VWDUWHG�DFWLYLWLHV�WR�

GHYHORS�LW�DIWHU�DSSURYDO�RI�WKH�SURSRVDO�LQ�

$SULO�������

)LUVWO\�WKH�6WDQGDUG�ZDV�QDPHG�,(&�

�����������DQG�ODWHU�RQ�PRYHG�WR�,(&�

�������������DQG�WDUJHW�RI�WKH�SURMHFW�

EURDGHQ�WR�MRLQWO\�UHYLVH�,(((�6WG�&�������

ZLWK�,(((�XQGHU�WKH�,(&�,(((�'XDO�/RJR�

�-RLQW�'HYHORSPHQW�$JUHHPHQW��/LDLVRQ

ZLWK�,(((�6ZLWFKJHDU�&RPPLWWHH�

7KH�GRFXPHQW�LV�SHQGLQJ�WR�EH�RI¿FLDOO\�

UHOHDVHG�LQ�WKH�¿UVW�PRQWKV�RI������ZLWK�

WKH�RI¿FLDO�WLWOH��,(&�,(((��������������

(G������+LJK�YROWDJH�VZLWFKJHDU�DQG�

&RQWUROJHDU���3DUW���������$OWHUQDWLQJ�

FXUUHQW�JHQHUDWRU�FLUFXLW�EUHDNHUV

,PSURYHPHQWV�WR�,(((�&������

7KH�QHZ�,(&�,(((�GXDO�VWDQGDUG�KDV�

VHYHUDO�LPSURYHPHQWV�FRPSDUHG�WR�WKH�

SUHYLRXV�,(((�VWDQGDUG�

�ő ,W�KDV�LQFOXGHG�WKH�GH¿QLWLRQ�RI�VHYHUDO

FRQFHSWV�LQ�&ODXVH������KHOSLQJ�ERWK

,(((�DQG�,(&�XVHUV�RI�WKLV�GRFXPHQW�WR

KDYH�VDPH�XQGHUVWDQGLQJ�RI�WHUPV�DV

WKH\�DUH�XVHG�LQ�WKLV�GRFXPHQW�UHDGLO\

DYDLODEOH

�ő ,QFOXGHG�H[SODQDWLRQV�RI�ZK\�FHUWDLQ

UHTXLUHPHQWV�DUH�QHHGHG�LQ�JHQHUDWRU

FLUFXLW�EUHDNHU�DSSOLFDWLRQV�WKDW�PD\

QRW�EH�QHHGHG�IRU�VWDQGDUG�GLVWULEXWLRQ

FLUFXLW�EUHDNHUV�SDJH���

�ő 7KH�FODXVHV�FRYHULQJ�JHQHUDWRU�VRXUFH

IDXOW�FXUUHQW�UHTXLUHPHQWV�KDYH�EHHQ

JUHDWO\�H[SDQGHG�LQ�VHFWLRQ����������

WR�H[SODLQ�KRZ�WR�WUHDW�WKH�H[WUHPHO\

KLJK�GHJUHHV�RI�DV\PPHWU\�WKDW�PD\

RFFXU�XQGHU�FHUWDLQ�FRQGLWLRQV

�ő ([SDQGHG�WKH�DSSOLFDWLRQ�VHFWLRQ�

FODXVH����LQ�RUGHU�WR�PDNH�WKH�VHOHFWLRQ

RI�D�JHQHUDWRU�FLUFXLW�EUHDNHU�HDVLHU�IRU

XVHUV��ZLOO�HQDEOH�WKH�XVHU�WR�EH�VXUH

KH�KDV�FKRVHQ�WKH�ULJKW�FLUFXLW�EUHDNHU

WR�SURWHFW�WKHLU�SDUWLFXODU�JHQHUDWRU

FLUFXLW
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&ORVLQJ���2SHQLQJ�&RLO

8QGHU�9ROWDJH�7ULS�&RLO��2SWLRQDO�

8QGHUFDUULDJH�3RVLWLRQ�6ZLWFK��6WDQGDUG�

7ULS�XQLW�KDV�D�JUDSKLF�/&'�GLVSOD\��WKH�SDQHO�LV�VLPLODU�WR�WKDW�VKRZQ�
DV�IROORZV��7KH�GHYLFH�LQWHUIDFH�ODQJXDJH�LV�XVXDOO\�VHW�LQ�(QJOLVK�ZLWK�
&KLQHVH�ODQJXDJH�RSWLRQDO��

&XUUHQW�VHQVRUV�XVH�5RJRZVNL�FRLOV�WR�PHDVXUH�WKH�SULPDU\�FLUFXLW�
FXUUHQW��DQG�WKLV�PRGXOH�LV�LQVWDOOHG�RQ�WKH�ORZHU�DUP�RI�FLUFXLW�
EUHDNHU��&XUUHQW�VLJQDOV�PD\�EH�GHWHFWHG�E\�FXUUHQW�VHQVRUV��ZKLFK�
DUH�GLUHFWO\�RIIHUHG�WR�WULS�XQLW�RQ�WKH�FLUFXLW�EUHDNHU��

L78�+XPDQ�0DFKLQH�,QWHUIDFH

&XUUHQW�VHQVRU

3ULPDU\�&XUUHQW ���$ ����$
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3ULPDU\�&XUUHQW ���$ ����$
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6FKHPDWLF�'UDZLQJ

:LWKGUDZDEOH�W\SH�L9%�ZLWK�7ULS�XQLW

8QGHU�9ROWDJH
5HOHDVH��

&ORVH�&RLO 6KXQW�7ULS� 6KXQW�7ULS� 8QGHU�9ROWDJH
5HOHDVH��

1HWZRUN
,QWHUORFN

0RWRU�6XSSO\
%UHDNHU�RQ %UHDNHU�RII 7HVW�SRVLWLRQ

6HUYLFH�
SRVLWLRQ

6SULQJ�&KDUJH�
,QGLFDWLRQ

(OHFWULFDO�VXSSO\
�VSO�LQWHUORFN

6SDUH�$X[
VZLWFK�´12µ

6SDUH�$X[
VZLWFK�´1&µ

8VHU�'HVLJQDWHG�
&LUFXLWV

63/��� 63/��� 63/��� 63/��� 63/��� 63/��� 63/��� 63/���

�YH�����
���9�'&

��

��
;�� ;��

��

��
;��

��

��

7%��

;��
��

��

7%��

0/6�
��

��

7%��

�YH

�YH

8&
&RLO ;��

�

��
;��

�

�

63/��� 63/��� 63/��� 63/��� 63/��� 63/��� �YH�����
���9�'& 63/��� 63/���

8VHU�'HVLJQDWHG�&LUFXLWV

,QGLFDWLRQ

63/��� 63/��� 63/��� 63/��� 63/��� 63/��� 63/��� 63/���
0RWRU

0/6�
��

��

6HH�1RWH��

57&

;��

��

��
�

�

;�� �

�
;�� �

�

��

��
;��

(�

(�
7ULS

�YH

895�

�YH

(�

(�
5HVHW 0�

0�

0
5�

5�

63/���63/��� 63/���63/���63/��63/���63/���63/���

7%��

;��
��

��
;��

��

��

7%���

FF

67�

�YH

�YH

�YH

�YH

�YH

�YH

895� 67�

�YH

�YH

&RLOV���0RWRU

1HWZRUN�,QWHUORFN
6WDWXV�&.7

67��6WDWXV�
78�����

895��6WDWXV
78����

67��6WDWXV
78�����

895��6WDWXV
78����

�5HDG\
WR�&ORVH

7HVW�
3RVLWLRQ

6HUYLFH
3RVLWLRQ

&ORVH
3RVLWLRQ

78���� 78���� 78���� 78�����63/��� 63/���

1,�6� 1,�6�

1,�6�

67��6 895��6 67��6 895��6

57&�6
��

��

7%��

;��
��

��

��

��
;��

7%���

7%��

��

��

;�� ;��
��

��

;��

��

��

7%��

7%���

63/��� 78����� 78����� 78����� 78����� 78����� 78����� 78�����

7ULS�8QLW�6WDWXV�,QSXWV

7%��� 7%��� 7%��

/HJHQG

;��� %UHDNHU�$X[LOLDU\�6ZLWFK

;�� 7HVW�3RVLWLRQ�$X[LOLDU\�6ZLWFK

;�� 6HUYLHFH�3RVLWLRQ�$X[LOLDU\�6ZLWFK

78�� 7ULS�8QLW����3LQ�'HWDLOV

78�� 7ULS�8QLW����3LQ�'HWDLOV

0/6 0RWRU�/LPLW�6ZLWFK

63/ 6HFRQGDU\�3OXJ�'HWDLOV

1RWHV�
���63/�����63/����LV�DOZD\V�FRQQHFWHG�WR�DX[LOLDU\�UDWHG�VXSSO\�RI�PRWRU�
���)RU�$&�PRWRU��6XSSOL\�LV�FRQQHFWHG�WR�PRWRU�GLUHFWO\��UHFWL¿HU�PRXQWHG�RQ�PRWRU�JHDU�ER[�
��57&�6�LV�VLJQDO�UDWHG�57&�DQG�LV�RSWLRQDO�
���'RWWHG�UHFWDQJOH�LV�D�SDUW�RI�XQGHU�FDUULDJH�

5(/� ��9�'&�5HOD\��12��1&

895��895��� 8QGHU�9ROWDJH�5HOHDVH�&RLO����

67��67� 6KXQW�7ULS����

&& &ORVH�&RLO

1, 1HWZRUN�,QWHUORFN

57& 5HDG\�WR�&ORVH�6ZLWFK

57&�6 5HDG\�WR�&ORVH�6ZLWFK�6LJQDO�5DWHG
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/HJHQG
���� %UHDNHU�DX[LOLDU\�VZLWFK
��� 7HVW�SRVLWLRQ�DX[LOLDU\�VZLWFK
��� 6HUYLFH�SRVLWLRQ�DX[LOLDU\�VZLWFK
��� 0RWRU�OLPLW�VZLWFK
��� 6HFRQGDU\�SOXJ�GHWDLOV
� 7HUPLQDO�%ORFN
895��895� 8QGHU�YROWDJH�UHOHDVH�FRLO���
67��67� 6KXQW�WULS����
�� &ORVH�FRLO
�� 1HWZRUN�,QWHUORFN
��� 5HDG\�WR�FORVH�VZLWFK
������� 8QGHU�FDUULDJH�FRLO�IRU�LQWHUORFN
��� 0RWRU�OLPLW�VZLWFK

1RWHVǖ
�������	��������LV�DOZD\V�FRQQHFWHG�WR�UDWHG�DX[LOLDU\�VXSSO\�RI�PRWRU�
������	
�� ���� ����	�� VKDOO� EH� FRQQHFWHG� WR��������� 9'&� �9(��9(
UHVSHFWLYHO\�IRU�VHFRQGDU\�SOXJ�LQWHUORFN�

��)RU�$&�PRWRU�VXSSO\�LV�FRQQHFWHG�WR�PRWRU�GLUHFWO\�ZKHUH�DV�IRU�'&�PRWRU
VXSSO\�LV�FRQQHFWHG�WKURXJK�UHFWL¿HU�PRXQWHG�RQ�PRWRU�JHDU�ER[�

	�'RWWHG�UHFWDQJOH�LV�D�SDUW�RI�XQGHU�FDUULDJH�

9DULRXV�FRLO�FRPELQDWLRQV6�1R�
� �� �� �� ����
� ��� ��� �� ����
� ��� ���� �� ����
	 �� �� �� ���

6HFR9DF���N9�L9%�,QWHOOLJHQW�(PEHGGHG�3ROH�9DFXXP�&LUFXLW�%UHDNHU

6FKHPDWLF�'UDZLQJ

:LWKGUDZDEOH�W\SH�L9%�ZLWKRXW�7ULS�XQLW

Under Voltage
Release-2

Close Coil Shunt Trip1 Shunt Trip2 Under Voltage
Release-1

Network
Interlock

Motor SupplyNetwork Interlock
Status CKT

SPL-44 SPL-19 SPL-21 SPL-22 SPL-23 SPL-37 SPL-39 SPL-41 SPL-42 SPL-34

SPL-43 SPL-32SPL-38 SPL-40SPL-24SPL-9SPL-20SPL-28SPL-45

+ve

-ve

UVR2 cc

+ve

-ve

ST1

+ve

-ve

ST2

+ve

-ve

+ve

UVR1

-ve

Coils / Motor

E1

E2
Trip

E3

E4
Reset

TB-2

X02
21

22
X03

23

24

TB-13

MLS2

X01

21

23
3
4

X01 1

2
X01 5

6
X01 21

22
MLS1

11

12

See Note 2

M1

M2

R1

R2

M

Breaker on Breaker off Test position Service 
position

Spring Charge 
Indication

Electrical supply
/spl interlock

User Designated 
Circuits

+ve 110/
220V DC

SPL-35 SPL-25 SPL-29 SPL-31 SPL-27 SPL-47

13

14
X01 X01

11

12
X02

31

32
X03

33

34

TB-3 TB-4

MLS2
21

23 TB-8

+ve

-ve

UC
CoilX03

TB-9

SPL-36 SPL-26 SPL-30 SPL-55 SPL-33 SPL-48 -ve 110/
220V DC

User Designated Circuits

Indication

TB-11 TB-12

Spare Contacts

SPL-52 SPL-50 SPL-7 SPL-10 SPL-12 SPL-14 SPL-53 SPL-16

7

8

9

10

19

20

17

18

11

12

TB-1 TB-7

41

42

TB-5 TB-10 TB-18 TB-16

44 14

SPL-46 SPL-51 SPL-8 SPL-11 SPL-13 SPL-15 SPL-54 SPL-17

X01 X02 X03

TB-17 TB-14

43 13
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

6ZLWFKJHDU�$SSDUDWXV

6HFR9DF�9%��3OXV�RI�0RGXODU�GHVLJQ

6HFR9DF�9%��3OXV�HPEHGGHG�SROH�YDFXXP�FLUFXLW�EUHDNHU����N9����N9������N9����N9�DQG���N9
6DIHW\��PRUH�UHOLDELOLW\�DQG�+LJK�SHUIRUPDQFH�LQ�D�FRPSDFW�SDFNDJH

,QGXVWU\�OHDGLQJ�YDFXXP�DQG�VROLG�LQVXODWLRQ�WHFKQRORJ\

ő )L[HG�DQG�ZLWKGUDZDEOH�YHUVLRQV�DYDLODEOH

ő (QYLURQPHQWDOO\�IULHQGO\�GHVLJQ���QR� 6)��JDV

ő &RQIRUPDQFH�WR�WKH�ODWHVW�,(&�VWDQGDUGV���,(&����������

,(&�,(((��������������DQG�,(&��������

ő 1XPHURXV�VDIHW\�IHDWXUHV�IRU�PD[LPXP�SHUVRQQHO

SURWHFWLRQ

ő 8VHU�IULHQGO\�RSHUDWLRQ�ZLWK�HDV\�DFFHVV�DQG�PLQLPDO

LQVSHFWLRQ

ő &RPSDFW�DQG�FRVW�HIIHFWLYH

ő )OH[LEOH�ZLWK�D�IXOO�OLQH�RI�DFFHVVRULHV�DQG�2(0�6ROXWLRQ

ő 6WDQGDUG�GLVWULEXWLRQ�EUHDNHUV�DQG�JHQHUDWRU�FLUFXLW

EUHDNHUV�ZLWK�FRPSDWLEOH�DFFHVVRULHV

ő 6HUYLQJ�JOREDO����+]�DQG����+]

ő 6HJPHQWV�RI�WKH�HOHFWULFDO�LQGXVWU\��LQGXVWULDO��FRPPHUFLDO�

XWLOLW\��PLQLQJ��PDULQH�DQG�RII�VKRUH

ő 3URWHFWLQJ�WUDQVIRUPHUV��FDSDFLWRU�EDQNV��PRWRUV��EXVEDU

VHFWLRQV�DQG�FDEOHV

ő 6XLWDEOH�IRU�VSHFLDO�HQYLURQPHQW�FRQGLWLRQV��VKRFN��YLEUDWLRQ

DQG�KLJK�DPELHQW�WHPSHUDWXUH

ő 6XLWDEOH�IRU�0DULQH�DQG�6XE�6HD�DSSOLFDWLRQV

ő 6XLWDEOH�IRU�JHQHUDWLRQ�SURWHFWLRQ

)HDWXUHV�DQG�EHQHILW $SSOLFDWLRQV

7KH�UDQJH�RI�$SSDUDWXV�DYDLODEOH�IRU��6HFR*HDU�0HGLXP�9ROWDJH�VZLWFKJHDUV�LQFOXGHV�

ő :LWKGUDZDEOH�YDFXXP�FLUFXLW�EUHDNHUV��6HFR9DF�9%��

ő :LWKGUDZDEOH�YDFXXP�JHQHUDWRU�FLUFXLW�EUHDNHUV��6HFR9DF�9%���*

ő :LWKGUDZDEOH�YDFXXP�FRQWDFWRUV�ZLWK�IXVHV

ő 'LVFRQQHFWRU�WUXFNV

ő 9ROWDJH�WUDQVIRUPHU�WUXFNV

ő (DUWKLQJ�WUXFNV
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

&LUFXLW�%UHDNHU�&KDUDFWHULVWLFV

5DWHG�9ROWDJH� N9� ��� �� �� ���� �� ��
5DWHG�SRZHU�IUHTXHQF\�ZLWKVWDQG���PLQ� N9� �� �� �� �� �� ��

5DWHG�OLJKWQLQJ�IUHTXHQF\�LPSXOVH�ZLWKVWDQG�YROWDJH
��������V� N9S� �� �� �� �� ��� ���

5DWHG�)UHTXHQF\� +] ����� �����
5DWHG�&XUUHQW $ ��������������������������������� ����������
5DWHG�VKRUW�FLUFXLW�EUHDNLQJ�FXUUHQW N$� ������������� ����
3HUFHQWDJH�RI�'&�FRPSRQHQW� 8S�WR���� ���
5DWHG�VKRUW�FLUFXLW�FORVLQJ�FXUUHQW N$S� ������������� ��
5DWHG�VKRUW�WLPH�ZLWKVWDQG�FXUUHQW N$� ������������� ����
5DWHG�SHDN�YDOXH�ZLWKVWDQG�FXUUHQW� N$S� ������������� ��
5DWHG�GXUDWLRQ�WLPH�IRU�VKRUW�FLUFXLW� V � �
2SHQLQJ�7LPH PV ��a�� ��a��
&ORVLQJ�7LPH PV ��a�� ��a��
5DWHG�DX[LOLDU\�FRQWURO�YROWDJH 9 �����������������9�'&���������9�$&
0HFKDQLFDO�OLIH�RSHUDWLRQV 4XDQWLW\ ��������0�� ��������0���
(OHFWULFDO�(QGXUDQFH�FODVV (� (�
6LQJOH�FDSDFLWRU�EDQN�6ZLWFKLQJ�FXUUHQW� $� ��� ���
5DWLQJ�IRU�(DUWKLQJ�6ZLWFK�VKRUW�WLPH�ZLWKVWDQG�FXUUHQW ��N$��V ����������N$��V
�)RUFH�FRROLQJ
���SKDVH�EDFN�WR�EDFN�FDSDFLWRU�EDQN�VZLWFKLQJ�FXUUHQW����$�RQO\�IRU�����N9�����$���N$�EUHDNHU

0DLQ�FLUFXLW�UHVLVWDQFH�RI�6HFR9DF

,WHP 8QLW 9DOXH
5DWHG�&XUUHQW $ ���a���� ����a����
5HVLVWDQFH �� ļ �� ļ ��

0RWRU�&KDUDFWHULVWLFV

5DWHG�YROWDJH��9� 1RUPDO�RSHUDWLRQ�YROWDJH�UDQJH &KDUJLQJ�WLPH�DW�UDWHG�YROWDJH��V� ,QSXW�3RZHU��:�
'&��� �������� ���V ���
'&��� �������� ���V ���
'&��� �������� ���V ���
'&��� �������� ���V ���
'&���� �������� ���V ���
'&���� �������� ���V ���
'&���� �������� ���V ���

'&�������� �������� ���V ���
$&���� �������� ���V ���
$&���� �������� ���V ���
$&���� �������� ���V ���

$&�������� �������� ���V ���

&RLO�&KDUDFWHULVWLFV
7\SH�1DPH��*(� 5DWHG�9ROWDJH��'&�9� 5HVLVWDQFH�9DOXH���� 5DWHG�&XUUHQW��$� ,QUXVK�&XUUHQW��$� 0D[LPXP�3RZHU��:�

3�&�; �����'&�$&� �� ��� ���� �����
3�&�; �����'&�$&� ��� ��� ��� �����
3�&�; �� ��� ���� �� ���
3�&�/ �� ��� ���� ����� �����
3�&�; �� ��� ���� ����� �����
3�&�; �� ��� ���� ���� �����
3�&�; �� ��� ���� ���� �����
3�&�; �� ���� ��� ���� ���
3�&�; �����'&�$&� �� ��� ���� �����
3�&�; ���������'&�$&� ��� ������� ������� ���������
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

6HFR9DF�9DFXXP�&LUFXLW�%UHDNHU�,QWHUQDO�ZLULQJ�GLDJUDP��$&������N9���N9

6���/LPLW�VZLWFK��ZRUNLQJ�SRVLWLRQ� &&��&ORVLQJ�FRLO .2��$QWL�SXPSLQJ�UHOD\��RSWLRQDO�

6���/LPLW�VZLWFK��WHVWLQJ�SRVLWLRQ� 7&��2SHQLQJ�FRLO 6&��2YHU�FXUUHQW�UHOHDVH�FRLO��RSWLRQDO�

6���(OHFWURPDJQHW�IRU�ORFNLQJ
V�DX[LOLDU\�VZLWFK 0��(QHUJ\�VWRULQJ�PRWRU %&��(OHFWURPDJQHW�IRU�ORFNLQJ��RSWLRQDO�

6���$X[LOLDU\�VZLWFK 7&���6HFRQG�RSHQLQJ�FRLO 80��00��895�FRLO

6�a6���(QHUJ\�VWRULQJ�WUDYHO�VZLWFK 9�a9���5HFWLWLHU

1RWH�
���7KLV�ZLULQJ�GLDJUDP�GHVFULEHV�WKDW�D�EUHDNHU�LV�XQFKDUJHG�DQG�LV�LQ�DQ�RSHQLQJ�VWDWH��DQG�WKH�KDQGFDUW�LV�LQ�WKH�WHVWLQJ�SRVLWLRQ�
���7KH�GRWWHG�ER[�IRU�RSWLRQDO�IHDWXUH

7UXFN�,QWHUORFN�&LUFXLW&KDUJLQJ�0RWRU�&LUFXLW &ORVLQJ�&LUFXLW ,QWHUORFN�&LUFXLW 2SHQLQJ�&LUFXLW 6HFRQG�RSHQLQJ�&LUFXLW

895�&LUFXLW

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

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

�� �� � � �� �� ��

���� �� ���� �� �� ������
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

$SSOLFDWLRQV

�ő 6HUYLQJ�IRU�JOREDO����+]�DQG����+]

�ő 6HJPHQWV�RI�LQGXVWU\��3RZHU

JHQHUDWLRQ��PDULQH��ZDWHU

WUHDWPHQW��PLQLQJ

�ő 0HGLXP�YROWDJH�PRWRU�FRQWURO�DSSOLFDWLRQV

�ő 6XLWDEOH�IRU�VSHFLDO�HQYLURQPHQW�FRQGLWLRQV��6KRFN��YLEUDWLRQ�

KLJK�DPELHQW�WHPSHUDWXUH

�ő 6XLWDEOH�IRU�PDULQH�DSSOLFDWLRQ

9DFXXP�&RQWDFWRU

)HDWXUHV

ő :LWKGUDZDEOH�W\SH

ő &RQIRUPDQFH�WR�WKH�ODWHVW�,(&�VWDQGDUGV��,�(&���������DQG

,(&����������

ő &RPIRUPDQFH�WR�,(&���������IRU�KLJK�YROWDJH�IXVH

ő :LWK�ZLWKRXW�PHFKDQLFDO�ODWFK

ő +9�IXVH�SURWHFWLRQ

ő ,QWHUORFNLQJ�IHDWXUHV�IRU�VDIHW\

ő &RPSDFW�DQG�UREXVW

,WHP 8QLW 9DOXH
5DWHG�9ROWDJH .Y ��
5DWHG�)UHTXHQF\ +] ������+]Ġ��
5DWHG�SRZHU�IUHT�ZLWKVWDQG�YROWDJH���PLQ� N9 ��
5DWHG�OLJKWQLQJ�LPSXOVH�ZLWKVWDQG�YROWDJH� N9 ��
5DWHG�&XUUHQWV�IRU�FRQWDFWRU $ ���
5DWHG�VKRUW�WLPH�ZLWKVWDQG�FXUUHQW���V� N$ �
5DWHG�PDNLQJ�FXUUHQW N$ �
5DWHG�SHDN�ZLWKVWDQG�FXUUHQW N$ ����
0D[LPXP�UDWHG�EUHDNLQJ�FXUUHQW $ ����
0LQPXP�UDWHG�EUHDNLQJ�FXUUHQW $ ��
8VH�W\SH $&��$&�
/DWFK�W\SH�ERWK�ODWFKHG�	�QRQ�ODWFKHG�UHTXLUHG 0HFKDQLFDO
0HFKDQLFDO�OLIH 7LPHV ���N
1XPEHU�RI�DX[LOLDU\�FRQWDFWV �D��E
0LQLPXP�$X[LOODU\�FRQWDFWV�UDWLQJ $&����9���$��$&����9��$�RU�'&

&RQWURO�YROWDJH �������������������9'&
����������������9$&

8QGHU�YROWDJH�DQG�WULSSLQJ�FRLO�IRU�0HFKDQLFDO�/D�WFKHG�W\SH�FRQWDFWRU 5HTXLUHG
$QWL�SXPSLQJ�UHOD\ 5HTXLUHG
7KH�GURS�RXW�YROWDJH�RI�FRQWDFWRU $&�����'&����
6&�EUHDNLQJ�FDSDFLW\�IRU�IXVH N$ ��
5DWHG�WDNH�RYHU�FXUUHQW $ ����

,WHP 8QLW ()(1 6,%$
5DWHG�&XUUHQW $ ��� ���
7KHUPDO�&XUUHQW $ ��� ���

,WHP 8QLW )XVH�&RQWDFWRU
5DWHG�&XUUHQW $ ���
:LWKGUDZDEOH �� � ���

)XVH�&RQWDFWRU�&KDUDFWHULVWLFV

+LJK�9ROWDJH�)XVH�&KDUDFWHULVWLFV

0DLQ�FLUFXLW�UHVLVWDQFH�RI�)XVH�&RQWDFWRU

6HFR9DF�IXVH�FRQWDFWRUV�DUH�SURYLGHG�LQ�ZLWKGUDZDEOH�W\SH�DQG�LQFOXGHV�KLJK�YROWDJH�IXVHV�
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

'&�FRQWURO�FLUFXLW�VFKHPH

$&�FRQWURO�FLUFXLW�VFKHPH

,QWHUQDO�ZLULQJ�GLDJUDP�IRU�PHFKDQLFDO�ODWFK�W\SH�FRQWDFWRU
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)&��2SHQHG�DQG�LQ�ZRUNLQJ�SRVLWLRQ� 4)��6SLQGOH�DX[LOLDU\�FRQWDFW�

<7��2SHQ�FRLO� 6���7HVW�SRVLWLRQ�DX[LOLDU\�FRQWDFW�

<&���<&���&ORVH�FRLO�� 6���:RUN�SRVLWLRQ�DX[LOLDU\�FRQWDFW�

.0���.0���'&�FRQWDFWRU� 6$��6%��6&��/LPLW�VZLWFKHV�IRU�IXVH�VWULNHUV�

-64��(OHFWUR�PDJQHWLF�FRXQWHU�

)&��2SHQHG�DQG�LQ�ZRUNLQJ�SRVLWLRQ 4)��6SLQGOH�DX[LOLDU\�FRQWDFW

<7��2SHQ�FRLO 6���7HVW�SRVLWLRQ�DX[LOLDU\�FRQWDFW

<&���<&���&ORVH�FRLO 6���:RUN�SRVLWLRQ�DX[LOLDU\�FRQWDFW

.0���.0���'&�FRQWDFWRU 6$��6%��6&��/LPLW�VZLWFKHV�IRU�IXVH�VWULNHUV

-64��(OHFWUR�PDJQHWLF�FRXQWHU
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

&XUUHQW�7UDQVIRUPHU

&XUUHQW�WUDQVIRUPHUV�DUH�FDVW�LQ�UHVLQ��DQG�

WRWDOO\�HQFORVHG��7KLV�SURYLGHV�VXSHULRU�

SURWHFWLRQ�DJDLQVW�SROOXWDQWV�DQG�PRLVWXUH��

,W�FDQ�EH�HTXLSSHG�ZLWK�RQH�RU�PRUH�

LQGHSHQGHQW�PDJQHWLF�FRUHV�ZLWK�HTXDO�

RU�GLIIHUHQW�FKDUDFWHULVWLFV�IRU�PHDVXULQJ��

PHWHULQJ�DQG�SURWHFWLRQ�SXUSRVHV�

&XUUHQWļ ����$�WKH�&7�W\SH�LV�/==%����

���$��RU�$��

&XUUHQW!?�����$�WKH�&7�W\SH�LV�/0=%����

*URXQG�)DXOW�6HQVLQJ�&7

,W�LV�RI�WKH�W\SH�LQVXODWHG�LQ�UHVLQ�DQG�

LV�XVHG�WR�VXSSO\�PHDVXUHPHQW�DQG�

SURWHFWLRQ�GHYLFHV��7KHVH�&7V�FDQ�EH�

IXUQLVKHG�LQ�HLWKHU�D�VROLG�RU�VSOLW�FRUH�

GHVLJQ��7KH\�FDQ�EH�XVHG�HLWKHU�IRU�

PHDVXULQJ�SKDVH�FXUUHQWV�RU�IRU�GHWHFWLQJ�

WKH�HDUWK�IDXOW�FXUUHQW��7KH\�FRQIRUP�WR�

WKH�,(&���������6WDQGDUGV�

&7�W\SH��/0=&

/==%

9ROWDJH�7UDQVIRUPHU

9ROWDJH�WUDQVIRUPHUV�DUH�FDVW�LQ�UHVLQ��

DQG�WRWDOO\�HQFORVHG��7KLV�SURYLGHV�

VXSHULRU�SURWHFWLRQ�DJDLQVW�SROOXWDQWV�

DQG�PRLVWXUH��,W�FDQ�EH�HTXLSSHG�ZLWK�

RQH�RU�PRUH�LQGHSHQGHQW�PDJQHWLF�FRUHV�

ZLWK�HTXDO�RU�GLIIHUHQW�FKDUDFWHULVWLFV�

IRU�PHDVXULQJ��PHWHULQJ�DQG�SURWHFWLRQ�

SXUSRVHV�

5HFRPPHQGHG�&7

3ULPDU\�&XUUHQW 7\SH 5DWLR $FFXUDF\�&ODVV 3URWHFWLRQ�&ODVV

���$���N$��V /==%�������

�����$
����RU����V

�3�RU���3
����RU����V

�����$
����RU����V

�3�RU���3
����RU���V

���������$
����RU����V

�3�RU���3
����RU����V

���������$
����RU����V
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&RPSRQHQW

��N9

97�W\SH�

-'=�����

-'=;�����(

)XVH�W\SH�

-'=;�����5

����N9

97�W\SH��
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-'=;�����5

)XVH�W\SH�
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

(DUWKLQJ�6ZLWFK

7KH�HDUWKLQJ�VZLWFK�FDQ�EH�RSHUDWHG�

IURP�WKH�IURQW�RI�WKH�VZLWFKJHDU��,W�

LV�PHFKDQLFDOO\�LQWHUORFNHG�ZLWK�WKH�

DSSDUDWXV�WUXFN�VR�WKDW�WKH�HDUWKLQJ�

VZLWFK�FDQ�RQO\�EH�RSHUDWHG�ZKHQ�WKH�

DSSDUDWXV�LV�RSHQ�LQ�WKH�7HVW�SRVLWLRQ�

DV�ZHOO��7KH�VZLWFK�LV�DOVR�PHFKDQLFDOO\�

LQWHUORFNHG�ZLWK�WKH�FDEOH�FRPSDUWPHQW�

IRU�DGGLWLRQDO�VDIHW\�

(DUWKLQJ�VZLWFK�FKDUDFWHULVWLFV

6SHFL¿FDWLRQ 8QLW� 'DWD

5DWHG�YROWDJH� N9� �������������� �� ��

5DWHG�:RUN�IUHTXHQF\�ZLWKVWDQG�YROWDJH���PLQ��
LQ�RSHQ�FRQGLWLRQ�RI�VZLWFK� N9� ����������� �� ��

5DWHG�/LJKWLQJ�LPSXOVH�ZLWKVWDQG�YROWDJH��SHDN�YDOXH��
LQ�RSHQ�FRQGLWLRQ�RI�VZLWFK� N9S� ����������� ��� ���

5DWHG�VKRUW�WLPH�ZLWKVWDQG�FXUUHQW���V�� N$� ���������� ����

5DWHG�SHDN�YDOXH�ZLWKVWDQG�FXUUHQW� N$S� ���������� ��

5DWHG�VKRUW�FLUFXLW�PDNLQJ�FXUUHQW� N$S� ���������� ��

&HQWUH�GLVWDQFH�EHWZHHQ�SKDVHV� PP� ����������� �������

(OHFWULF�HQGXUDQFH�FODVV� (� (�

0HFKDQLFDO�HQGXUDQFH� 7LPHV ���� ����

9ROWDJH�7UDQVIRUPHU�7UXFN

7KH�ZLWKGUDZDEOH�WUXFNV�DOVR�DOORZ�

UHSODFHPHQW�RI�WKH�IXVHV�ZLWK�WKH�

VZLWFKERDUG�LQ�VHUYLFH��7UXFN�UDFNLQJ�

RXW�ZLWK�WKH�GRRU�FORVHG�DXWRPDWLFDOO\�

RSHUDWHV�FORVXUH�RI�D�PHWDOOLF�VHJUHJDWLRQ�

VKXWWHU�EHWZHHQ�WKH�OLYH�SDUWV�RI�

WKH�VZLWFKJHDU�DQG�WKH�LQVWUXPHQW�

FRPSDUWPHQW�

6XUJH�DUUHVWHU

6XUJH�DUUHVWHU�LV�XVHG�WR�SURWHFW�HOHFWULF�

HTXLSPHQW�DJDLQVW�WUDQVLHQW�RSHUDWLQJ�

RU�OLJKWQLQJ�RYHU�YROWDJH��,W�LV�FRQQHFWHG�

EHWZHHQ�SULPDU\�FRQGXFWRU�DQG�JURXQG�

IRU�SURWHFWLQJ�SURWHFWLYH�ORDG�IURP�

GDPDJH�HIIHFW��:KHQ�WKH�RSHUDWLQJ�RU�

OLJKWQLQJ�RYHU�YROWDJH�RFFXUV��VXUJH�

DUUHVWHU�LPPHGLDWHO\�OLPLWV�RYHU�YROWDJH�

DPSOLWXGH�DQG�SURWHFWV�WKH�LQVXODWLRQ�RI�

GHYLFH�

'LVFRQQHFWRU�7UXFN

'LVFRQQHFWRU�WUXFN�LV�XVHG�WR�GLVFRQQHFW�

SULPDU\�FLUFXLW�DQG�QRUPDOO\�FRXSOLQJ�ZLWK�

EXVEDU�WLH�EUHDNHU�WR�DFKLHYH�WZR�VHFWLRQ�

SRZHU�VXSSO\��'LVFRQQHFWRU�WUXFN�FDQ�EH�

SURYLGHG�ZLWK�EXV�WLH�ULVHU�SDQHOV�

&RPSRQHQW
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

,Q�RUGHU�WR�REWDLQ�DQ�RSWLPXP�LQVWDOODWLRQ�VHTXHQFH�DQG�HQVXUH�

KLJK�TXDOLW\�VWDQGDUGV��VLWH�LQVWDOODWLRQ�RI�WKH�VZLWFKJHDU�VKRXOG�

RQO\�EH�FDUULHG�RXW�E\�VSHFLDOO\�WUDLQHG�SHU VRQQHO��RU�VXSHUYLVHG�

DQG�PRQLWRUHG�E\�TXDOL HG�SHUVRQQHO��RU�E\�SHUVRQQHO�VXSHUYLVHG�

DQG�PRQLWRUHG�E\�UHVSRQVLEOH�SHUVRQV��

2Q�FRPPHQFHPHQW�RI�LQVWDOODWLRQ�RQ�VLWH��WKH�VZLWFK�URRP�

PXVW�EH�IXQGDPHQWDOO\�¿QLVKHG��SURYLGHG�ZLWK�OLJKWLQJ�DQG�WKH�

HOHFWULFLW\�VXSSO\��ORFNDEOH��GU \�DQG�ZLWK�IDFLOLWLHV�IRU�YHQWLODWLRQ��

,W�LV�DOVR�UHTXLUHG�WKDW�WKH�EDVLF�IUDPH�DQG�LQGRRU�JURXQG�

RI�VXEVWDWLRQ�VKRXOG�EH�FKHFNHG�DQG�DFFHSWHG�EHIRUH�WKH�

FRQVWUXFWLRQ��,W�PXVW�EH�HQVXUH�WKDW�WKH�FHLOLQJ�KHLJKW�LV�VXI¿FLHQW�

IRU�WKH�RSHQLQJ�WUDYHO�RI�WKH�SUHVVXUH�UHOLHI�SODWHV�DQG�FOHDUDQFH�

IRU�H[KDXVW�

7ROHUDQFHV�IRU�OD\LQJ�WKH�ÀRRU�IUDPH�DUH�

(YHQQHVV�WROHUDQFH�����PP�ZLWKLQ�D�PHDVXULQJ�OHQJWK�RI��P�

6WUDLJKWQHVV�WROHUDQFH���PP�SHU��P��EXW�QRW�PRUH�WKDQ��PP�

RYHU�HQWLUH�OHQJWK�RI�IUDPH�

6HFR*HDU�SDQHO�OD\RXW�IRU�VZLWFKJHDU�DUUDQJHPHQW

&RQWURO�&DEOH�'XFW�

3RZHU�&DEOH�'XFW�

6HFR*HDU�3�9
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��

Q����������������������� ����
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU

6HFR*HDU�)$�����N9�OD\RXW

+��0DLQWDLQ�VSDFH��VKRXOG�PDNH�VXUH�DW�OHDVW����PP�

������PP�DUH�UHTXLUHG�IRU�SDQHO�UHSODFHPHQW�

×��� ����
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×�
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×����������ð
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×��� ����
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%DVLF�)UDPH

×�
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�
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��
+

$UF�5HOHDVH�'XFW

D� %DFN�WR�EDFN�VFKHPH

E� %DFN�WR�ZDOO
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6HFR*HDU����N9���N9�$LU�,QVXODWHG�6ZLWFKJHDU
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&RQWURO�&DEOH�'XFW�

3RZHU�&DEOH�'XFW�
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&RQWURO�&DEOH�'XFW�

3RZHU�&DEOH�'XFW�
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&RQWURO�&DEOH�'XFW�

3RZHU�&DEOH�'XFW�

%DVH�)UDPH

��
�

6ZLWFK�URRP�FDEOH�GXFW�DUUDQJHPHQW

��/����N9

)RU��������PP�SDQHO
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