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%ORZHU $FFHVV 3DQHO 6LGH ��� ����PP�� � � � � � � � � � � � � � � � � � �
(OHFWULFDO $FFHVV 3DQHO 6LGH ��� ����PP�� � � � � � � � � � � � � � � � �
23(5$7,21$/ &/($5$1&(6
&RPEXVWLEOH %DVH

�:RRG RU &ODVV $� % RU &
URRI FRYHULQJ PDWHULDO� ��� � � � � � � � � � � � � � � � � � � � �

6XSSO\ DQG 5HWXUQ $LU 'XFWV ��� � � � � � � � � � � � � � � � � � � � � � � � � � �
'XFW &RQQHFWLRQ 6LGH

��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
&OHDUDQFH EHWZHHQ 2YHUKDQJ

DQG 7RS RI 8QLW ��� �����PP�� � � � � � � � � � � � � � �
&OHDUDQFH DURXQG &RQGHQVHU &RLO DUHD WR ZDOO RU

VKUXEV ��··����PP�� � � � �

),*85( � 0LQLPXP &OHDUDQFHV DQG $FFHVV 3DQHOV

�
�
�
�

�

�

%ORZHU�(OHFWULFDO

$FFHVV 3DQHO

&RYHU 3ODWH

��··����PP�

DURXQG

FRQGHQVHU

FRLO DUHD

��··����PP�

(YDSRUDWRU

$FFHVV 3DQHO

��··����PP�

�··����PP�

2YHUKDQJ

��·· �����PP� 0LQLPXP 2YHUKDQJ &OHDUDQFH

5HFRPPHQGHG

,QVWDOODWLRQ

&$87,21

7KH XQLW PXVW EH LQVWDOOHG DV OHYHO DV SRVVLEOH� ZLWK D PD[L�
PDP VORSH QR JUHDWHU WKDQ ���� SHU IRRW ���PP SHU PHWHU��
)RU VLGH WR VLGH OHYHOLQJ� WKH FRQGHQVDWH GUDLQ VLGH RI WKH
XQLW 0867 DOZD\V EH ORZHU WR SURYLGH SURSHU GUDLQDJH�

�� 7KH XQLW0867 EH VLWXDWHG LQ VXFK D ZD\ DV WR SURYLGH VDIH
DFFHVV IRU VHUYLFLQJ�

�� 7KH SODWIRUP PD\ EH PDGH RI HLWKHU FRQFUHWH RU SUHVVXUH
WUHDWHG ZRRG DQG 0867 EH OHYHO DQG VWURQJ HQRXJK WR
VXSSRUW WKH XQLW·V ZHLJKW�

�� 3RVLWLRQ SODWIRUP VHSDUDWH IURP WKH EXLOGLQJ·V IRXQGDWLRQ�

�� ,QVWDOO LQ D ZHOO��GUDLQHG DUHD� ZLWK WKH WRS VXUIDFH RI WKH
SODWIRUP KLJK HQRXJK DERYH JUDGH OHYHO WR DOORZ LQVWDOOD�
WLRQ RI D FRQGHQVDWH GUDLQ WUDS� 6HH 12 7$*

%ORZHU &RPSDUWPHQW),*85( �

%ORZHU 7HU�
PLQDO
%ORFN

,QVWDOOLQJ 'XFW &ROODUV

'XFW FROODUV DUH VXSSOLHG ZLWK WKH XQLW DQG DUH DWWDFKHG WR WKH VXS�
SO\ DQG UHWXUQ RSHQLQJV ZLWK WKH IODQJHV WR WKH LQVLGH DQG PXVW EH
UHYHUVHG EHIRUH XQLW·V LQVWDOODWLRQ�

�� 5HPRYH WKH VFUHZV IURP WKH FROODUV DQG UHYHUVH WKHP VR
WKH IODQJH LV WR WKH RXWVLGH�

�� 0DNH VXUH ZKHQ SXVKLQJ WKH FROODUV LQWR SODFH WKDW WKH ··9··
IODQJH RI WKH FROODUV VHDWV LQWR WKH VXSSO\ DQG UHWXUQ KROHV
VHFXUHO\�

�� 5H��LQVWDOO VFUHZ LQ HDFK FROODU VR LW JRHV WKURXJK ERWK RI WKH
KROHV LQ WKH FROODU HQG� ,W GRHV QRW PDWWHU KRZ WKH HQGV RI
WKH FROODU RYHUODS LQ RUGHU WR DFFRPSOLVK WKLV�

'XFW &ROODU ,QVWDOODWLRQ),*85( �

&ROODU ,QVWDOOHG
IRU 'XFW &RQ�
QHFWLRQV

&ROODU DV
VKLSSHG ZLWK
XQLW
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&RQGHQVDWH 'UDLQ

7KH FRQGHQVDWH GUDLQ RXWOHW LV D ���� �����PP� WKUHDGHG IHPDOH
39& FRQQHFWLRQ ORFDWHG DW WKH ERWWRP RI WKH XQLW WR WKH OHIW RI WKH
HYDSRUDWRU DFFHVV SDQHO �

7KH FLUFXODWLQJ EORZHU DQG WKH FRQGHQVHU IDQ FUHDWH D QHJDWLYH
SUHVVXUH RQ WKH FRQGHQVDWH GUDLQ OLQH WKDW ZLOO SUHYHQW WKH FRQ�
GHQVDWH IURP GUDLQLQJ SURSHUO\ ZLWKRXW D WUDS� 7R FRPEDW WKLV QHJ�
DWLYH SUHVVXUH� D ILHOG VXSSOLHG FRQGHQVDWH WUDS WKDW ZLOO DOORZ D
VWDQGLQJ FROXPQ RI ZDWHU RI DW OHDVW �� �����PP� 0867 EH
LQVWDOOHG� 7KH RXWOHW RI WKH WUDS PXVW EH DW OHDVW �·· EHORZ WKH XQLW
GUDLQ FRQQHFWLRQ� ,QVWDOO WKH WUDS DV QHDU WR WKHXQLW DVSRVVLEOH
IRU SURSHU GUDLQDJH�

$ ���� �����PP� GUDLQ OLQH 0867 EH LQVWDOOHG LI UHTXLUHG E\ ORFDO
FRGHV RU LI ORFDWLRQ RI XQLW UHTXLUHV LW� 5XQ WKH GUDLQ OLQH WR DQ RSHQ
GUDLQ RU RWKHU VXLWDEOH GLVSRVDO SRLQW�

&RQGHQVDWH 'UDLQ ,QIRUPDWLRQ 
),*85( �

�� �����PP�

��

�����PP� �
��� �����PP�

'UDLQ /LQH

�
��� �����PP�

7KUHDGHG )HPDOH

39& )LWWLQJ


 &RQGHQVDWH WUDS 0867 EH LQVWDOOHG�

�
�
����

�����PP�

�� (OHFWULFDO :LULQJ

(OHFWULFDO VKRFN KD]DUG�

'LVFRQQHFW SRZHU DW IXVH ER[ RU VHUYLFH SDQHO EHIRUH
PDNLQJ DQ\ HOHFWULFDO FRQQHFWLRQV�

8QLW 0867 EH JURXQGHG WR HOHFWULFDO VHUYLFH SDQHO�

)DLOXUH WR IROORZ WKLV ZDUQLQJ FDQ UHVXOW LQ SURSHUW\
GDPDJH� SHUVRQDO LQMXU\� DQG�RU GHDWK�

127(�$OO HOHFWULFDO ZRUN0867 FRQIRUPZLWK WKH UHTXLUHPHQWV RI
ORFDO FRGHV DQG RUGLQDQFHV DQG LQ WKH 8QLWHG 6WDWHV ZLWK 1DWLRQDO
(OHFWULFDO &RGH$16O�1)3$�������� �RU FXUUHQW HGLWLRQ�� 3URYLGH
OLQH YROWDJH SRZHU VXSSO\ IURP D VHSDUDWH IXVHG FLUFXLW ZLWK D GLV�
FRQQHFW VZLWFK �ZKHQ UHTXLUHG� ORFDWHG ZLWKLQ VLJKW RI WKH XQLW�
6XSSO\ YROWDJH� DPSHUDJH� IXVH DQG GLVFRQQHFW VZLWFK VL]HV
0867 FRQIRUP ZLWK ORFDO FRGHV DQG RUGLQDQFHV�

:LULQJ 0867 EH SURWHFWHG IURP SRVVLEOH PHFKDQLFDO GDPDJH
DQG 0867 127 LQWHUIHUH ZLWK UHPRYDO RI DFFHVV SDQHOV� ILOWHUV�
HWF�

$OO H[SRVHG OLQH YROWDJH FRQQHFWLRQV0867 EH PDGH WKURXJK OLT�
XLG WLJKW FRQGXLW WR SUHYHQW ZDWHU IURP HQWHULQJ WKH XQLW WKURXJK
WKH HOHFWULFDO DFFHVV��

*URXQG &RQQHFWLRQV

$ JURXQG OXJ LV LQVWDOOHG RQ WKH FRQWURO SODWH �RU HOHFWULF KHDW
PRXQWLQJ SODWH� IRU WKH JURXQG FRQQHFWLRQ� 8VH D FRSSHU FRQGXF�
WRU RI WKH DSSURSULDWH VL]H IURP WKH XQLW WR D JURXQGHG FRQQHFWLRQ
LQ WKH HOHFWULFDO VHUYLFH SDQHO RU WR D SURSHUO\ GULYHQ DQGHOHFWULFDO�
O\ JURXQGHG JURXQG URG�

/LQH 9ROWDJH :LULQJ

'R 127 FRPSOHWH OLQH YROWDJH FRQQHFWLRQV XQWLO XQLW LV SHUPD�
QHQWO\ JURXQGHG� $OO OLQH YROWDJH FRQQHFWLRQV DQG WKH JURXQG FRQ�
QHFWLRQ 0867 EH PDGH ZLWK FRSSHU ZLUH�
&RQQHFWLRQV IRU OLQH YROWDJH DUH PDGH RQ WKH XQLW HOHFWULFDO FRQ�
WURO SODWH �VHH 12 7$*�� )RU DFFHVV� UHPRYH WKH %ORZHU�(OHFWUL�
FDO DFFHVV SDQHO�
5HIHU WR DSSOLFDEOH ZLULQJ GLDJUDP DQG 12 7$*� &RPSOHWH WKH
OLQH VHUYLFH FRQQHFWLRQV WR WKH FRQWDFWRU ¶/· WHUPLQDOV RQ WKH HOHF�
WULFDO FRQWURO SODWH� &KHFN DOO VFUHZ WHUPLQDOV WR HQVXUH WKH\ DUH
WLJKW�
127(� ,I DQ (OHFWULF +HDW $FFHVVRU\ LV LQVWDOOHG� UHIHU WR WKH (OHF�
WULF +HDW $FFHVVRU\ VHFWLRQ RI WKLV PDQXDO WR GHWHUPLQH OLQH YROW�
DJH FRQQHFWLRQV� 7KH (OHFWULF +HDW $FFHVVRU\ PRXQWV LQVLGH WKH
XQLW LQ WKH KHDWHU ER[� )LHOG VXSSOLHG OLQH YROWDJH ZLUHV IRU WKH
(OHFWULF +HDW $FFHVVRU\ �VHSDUDWH IURP WKH ILHOG VXSSOLHG OLQH
YROWDJH ZLUHV WR WKH XQLW� FRQQHFW WR WKH DSSURSULDWH FLUFXLW EUHDN�
HU �LI XVHG� LQ WKH (OHFWULF +HDW $FFHVVRU\�

8QLW 'LVFRQQHFW

$ 'LVFRQQHFW 6ZLWFK .LW LV DYDLODEOH WKDW LQVWDOOV LQVLGH WKH XQLW RU
D VHSHUDWH FLUFXLW EUHDNHU PD\ EH LQVWDOOHG WR FRQWURO WKH XQLW� 5H�
IHU WR LQVWUXFWLRQV IROORZLQJ KHDWHU LQVWDOODWLRQ VHFWLRQ�

/RZ 9ROWDJH :LULQJ

)RU DFFHVV� UHPRYH WKH HOHFWULFDO FRQWURO�EORZHU DFFHVV SDQHO�
5HIHU WR WKH FRQQHFWLRQ ZLULQJ GLDJUDP IRU WKH DSSOLFDEOH PRGHO
DQG WR WKH LQVWUXFWLRQV LQFOXGHG ZLWK WKH WKHUPRVWDW�
5RXWH ORZ YROWDJH ZLUHV WKURXJK WKH SRUW ORFDWHG RQ WKH UHDU SDQHO
DQG XS WR WKH FRQWURO ER[�
127(� ,I DQ (OHFWULF +HDW $FFHVVRU\ LV LQVWDOOHG� VHH WKH (OHFWULF
+HDW $FFHVVRU\ ,QVWDOODWLRQ 6HFWLRQ RI WKLV PDQXDO IRU ORZ YROWDJH
FRQQHFWLRQV�
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7KHUPRVWDW &RQQHFWLRQV

7KH ORFDWLRQ RI WKH WKHUPRVWDW KDV DQ LPSRUWDQW HIIHFW RQ WKH RS�
HUDWLRQ RI WKH XQLW� 6HH WKH WKHUPRVWDW LQVWUXFWLRQV IRU SURSHU FRQ�
QHFWLRQ� 6HH 12 7$* IRU /RZ 9ROWDJH :LUH +DUQHVV
&RQQHFWLRQV

)LHOG ,QVWDOOHG (TXLSPHQW

:LULQJ WR EH GRQH LQ WKH ILHOG EHWZHHQ WKH XQLW DQG RWKHU GHYLFHV�
RU EHWZHHQ VHSDUDWH GHYLFHVZKLFK DUH ILHOG LQVWDOOHG DQG ORFDWHG�
0867 127 H[FHHG WKH WHPSHUDWXUH OLPLWDWLRQV IRU W\SH 7 ZLUH
DQG 0867 EH LQVWDOOHG DFFRUGLQJ WR WKH PDQXIDFWXUHU·V LQVWUXF�
WLRQV IRU WKH GHYLFHV�

(OHFWURQLF 7KHUPRVWDW /RZ 9ROWDJH :LULQJ

+DUQHVV &RQQHFWLRQ 'LDJUDP
),*85( �

>&@ >*@ >5@ ><@ >:@

>%OXH@ >*UHHQ@ >5HG@ ><HOORZ@ >:KLWH@

7\SLFDO 7KHUPRVWDW 6XEEDVH

8QLW /RZ 9ROWDJH :LULQJ +DUQHVV�

)DQ ��9 &RPS

&RRO

(OHFW�

+HDW

$FFHV�

&RP

�ZKHQ

XVHG�

�ZKHQ XVHG�

7\SLFDO &RQQHFWLRQV DW 8QLW),*85( �

8VH &RSSHU &RQGXFWRUV 2QO\

���9��� 3KDVH����+]

&RQWURO %R[ &RQILJXUDWLRQ),*85( �

*URXQG OXJ

&RPSRQHQW :LUH

2SHQLQJ

/RZ 9ROW :LUH (QWUDQFH

$QWL��&\FOH 7LPH

�,I 8VHG�

7UDQVIRUPHU

&RQWDFWRU

2XWGRRU )DQ

&DSDFLWRU

%ORZHU 5HOD\ RU 6HTXHQFHU

&RQWURO %R[

/LQH 9ROW :LUH (QWUDQFH
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�� (OHFWULF +HDW ,QVWDOODWLRQ

*HQHUDO ,QIRUPDWLRQ

$GMXVWLQJ 7KHUPRVWDW $QWLFLSDWRU

6HW WKH KHDW DQWLFLSDWRU RI WKH WKHUPRVWDW WR WKH SURSHU YDOXH� 6HH
LQVWUXFWLRQV SURYLGHG ZLWK WKH WKHUPRVWDW EHIRUH PDNLQJ WKLV DG�
MXVWPHQW�

/LPLW &RQWUROV

7KH OLPLW FRQWUROV DUH PRXQWHG RQ WKH IDFH RI WKH KHDWHU DQG DUH
ZLUHG LQWR WKH VXSSO\ ZLUHV WR HDFK HOHPHQW� ,I WKHUH LV QRW HQRXJK
DLU IORZ WKURXJK WKH KHDWHU� WKH OLPLW ZLOO RSHQ DQG EUHDN WKH SRZHU
FLUFXLW� 7KH OLPLW ZLOO UHVHW ZKHQ WKH HOHFWULF DFFHVVRU\ FRROV
GRZQ�

2SHUDWLRQ

7KH KHDWHU HOHPHQWV DUH VZLWFKHG21 DQG2)) WKURXJK D FRQWDF�
WRU ZKLFK RSHUDWH WKURXJK WKH ORZ YROWDJH WKHUPRVWDW FLUFXLW�

,QVWDOO +HDWHU

�� 6KXW 2)) HOHFWULF SRZHU DW XQLW GLVFRQQHFW VZLWFK RU VHUYLFH
SDQHO�

�� 5HPRYH WKH EORZHU DFFHVV SDQHO IURP XQLW�
127(� ,QVWDOODWLRQ RI ILHOG ZLULQJ DQG FRQGXLW IRU KHDWHUV
WR WKH XQLW SULRU WR LQVWDOOLQJ WKH KHDWHU ZLOO VLPSOLI\ ZLU�
LQJ RI KHDWHUV�

�� )URP LQVLGH WKH EORZHU FRPSDUWPHQW� UHPRYH WKH VL[ VFUHZV
RQ WKH KHDWHU FRYHU SODWH DQG VDYH WKH VFUHZV� 'LVFDUG WKH
KHDWHU FRYHU SODWH�

7KH VFUHZV ZLOO EH XVHG ODWHU WR PRXQW WKH HOHFWULF KHDW DF�
FHVVRU\ DQG LWV FRYHU�

�� 5HPRYH WKH FDUGERDUG ZUDSSHU IURP WKH KHDWHU·V HOHPHQWV�

�� ,QVHUW WKH KHDWHU LQWR WKH KHDWHU�EORZHU ER[� ([HUFLVH FDX�
WLRQ WR SUHYHQW GDPDJH WR KHDWHU HOHPHQWV�

�� 6HFXUH KHDWHU WR KHDWHU�EORZHU ER[ ZLWK IRXU RI WKH VL[
VFUHZV UHPRYHG LQ 6WHS ��

),*85( � (OHFWULF +HDW $FFHVVRU\

),*85( � ,QVWDOOLQJ 7KH (OHFWULF +HDW $FFHVVRU\

+HDWHU :LULQJ

*URXQGLQJ
3HUPDQHQWO\ JURXQG WKH HOHFWULF KHDW DFFHVVRU\ LQ DFFRUGDQFH
ZLWK ORFDO FRGHV DQG RUGLQDQFHV DQG LQ WKH 8QLWHG 6WDWHV ZLWK 1D�
WLRQDO (OHFWULFDO &RGH $16,�1)3$�������� RU FXUUHQW HGLWLRQ�
8VH D FRSSHU FRQGXFWRU RI WKH DSSURSULDWH VL]H IURP WKH HOHFWULF
KHDW DFFHVVRU\ WR WKH JURXQG OXJ RQ WKH WRS RI WKH KHDWHU DV
VKRZQ LQ 12 7$*�

,QVWDOOLQJ :LULQJ
:KHQ DQ HOHFWULF KHDW DFFHVVRU\ LV LQVWDOOHG� WZR VHSDUDWH ILHOG
SRZHU VXSSOLHV0867 EH SURYLGHG �� RQH IRU WKH HOHFWULF KHDW DF�
FHVVRU\ DQG RQH IRU WKH XQLW�
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�� 6KXW 2)) HOHFWULF SRZHU DW XQLW GLVFRQQHFW RU VHUYLFH SDQHO�

�� ,QVWDOO WKH DSSURSULDWH ILHOG VXSSOLHG FRQGXLW ILWWLQJ LQWR WKH
KHDWHU NQRFNRXW ORFDWHG LQ WKH UHDU SDQHO RI WKH XQLW� 7KH
NQRFNRXW LV VL]HG ����� LQ GLDPHWHU�

�� &RQQHFW ILHOG LQVWDOOHG FRSSHU JURXQG ZLUH WR WKH JURXQG OXJ
RQ WKH KHDWHU PRXQWLQJ SODWH�

�� 5RXWH WKH ILHOG VXSSOLHG OLQH YROWDJH ZLUHV WKURXJK WKH FRQ�
GXLW� XS WKH OHIW FRUQHU IURP ILHOG VXSSOLHG GLVFRQQHFW WR WRS RI
KHDWHU� /HDYH DSSUR[LPDWHO\ �µ RI H[FHVV ZLUH VR WKH ZLULQJ
KDUQHVV PD\ EH PRYHG WR VHUYLFH� 0DNH OLQH FRQQHFWLRQV WR
/�� /�� /� RQ WKH IXVH SDQHO�

�� &RQQHFW WKH EODFN ZLUH ZLWK WHUPLQDO IURP WKH KHDWHU ZLUH
KDUQHVV WR WKH ORRVH EODFN ZLUH DW WKH XQLW EORZHU RU DSSURSUL�
DWH VSHHG WDS LI ORZHU VSHHG LV GHVLUHG LQ HOHFWULF KHDW PRGH�
127(� 'R QRW H[FHHG ��� ) WHPSHUDWXUH ULVH RQ KHDWHU�

� &RQQHFW WKH UHG ZLUH ZLWK WHUPLQDO LQ WKH KHDWHU ZLUH KDUQHVV
WR WKH ORRVH UHG ZLUH IURP WKH XQLW VHTXHQFHU�

�� &RQQHFW WKH ZKLWH ZLUH IURP WKH KHDWHU ZLUH KDUQHVV WR WKH
ZKLWH ZLUH IURP WKH WKHUPRVWDW DW WKH ILHOG VXSSOLHG ORZ YROW
ZLUH KDUQHVV LQ WKH FRQWURO ER[�

�� &RQQHFW WKH JUH\ ZLUH IURP WKH KHDWHU ZLUH KDUQHVV WR WKH
EOXH ZLUH IURP WKH XQLW ��9 FRPPRQ�

),*85( �� 7\SLFDO :LULQJ ,QVWDOODWLRQ

$FFHVV KROH IRU

ORZ YROWDJH ZLUHV

.QRFNRXW IRU XQLW

ILHOG VXSSOLHG OLQH

YROWDJH ZLUHV

*URXQG

/XJ

+HDWHU

*URXQG /XJ

8QLW /LQH 9ROWDJH

:LUHV .QRFNRXW

),*85( �� $FFHVVRU\ (OHFWULF +HDWHU (OHFWULFDO 'DWD

+($7(5

02'(/ 8VHG :LWK 6XSSO\ 9ROWDJH .: 5DWLQJ

1RPLQDO +HDWLQJ

%78+

6XSSO\

&LUFXLW 1R�

+HDWHU

$PSV

0LQLQXP &LUFXLW

$PSDFLW\

0D[LPXP 2YHUFXUUHQW

3URWHFWLYH 'HYLFH

�$PSV�

$00=��$+%

ZLWK IXVHV �� �� � 7RQ

���������� ��� ������ /� �� /���/� ���� ���� ��

$00=��$+%

ZLWK IXVHV � � �� � 7RQ

���������� ���� ������ /�� /�� /� ���� ���� ��

),*85( �� $FFHVVRU\ (OHFWULF +HDWHU +HDWLQJ 'DWD

7HPSHUDWXUH 5LVH �) # &)0

+HDWHU

0RGHO 8VH :LWK 6XSSO\ 9ROWDJH ��� ��� ���� ���� ���� ���� ���� ���� ����

$00=��$+%�

ZLWK IXVHV

�� �� � 7RQ

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

$00=��$+%�

ZLWK IXVHV

�� �� � 7RQ

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


 'R QRW H[FHHG ��� ) WHPSHUDWXUH ULVH RQ KHDWHU�



�

�� $LU 'LVWULEXWLRQ 6\VWHP

)RU DLUIORZ GDWD �EORZHU SHUIRUPDQFH GDWD� EORZHU VSHHG WDS VHW�
WLQJV� HWF�� VHH WKH 7HFKQLFDO 'DWD 6KHHW�

'XFWZRUN

127(� 7KH WRWDO KHDW JDLQ RI WKH VWUXFWXUH WR EH FRQGLWLRQHG DV
H[SUHVVHG LQ WRWDO %WX�KU VKRXOG EH FDOFXODWHG E\ PDQXIDFWXUHU·V
PHWKRG RU LQ DFFRUGDQFH ZLWK ´$�6�+�5�$�(� *XLGHµ RU ´0DQXDO -
�� /RDG &DOFXODWLRQVµ SXEOLVKHG E\ WKH $LU &RQGLWLRQLQJ &RQWUDF�
WRUV RI $PHULFD� 7KH WRWDO KHDW JDLQ FDOFXODWHG VKRXOG EH HTXDO WR
RU OHVV WKDQ WKH FRROLQJ FDSDFLW\ RXWSXW EDVHG RQ '�2�(� WHVW SUR�
FHGXUHV� VWHDG\ VWDWH HIILFLHQF\ WLPHV LQSXW�

'XFWZRUN� VXSSO\ UHJLVWHUV� DQG UHWXUQ DLU JULOOHV 0867 EH GH�
VLJQHG DQG VL]HG WR KDQGOH WKH XQLW·V FRROLQJ DLU YROXPH UHTXLUH�
PHQWV� ,I WKH XQLW LV FRQQHFWHG WR DQ H[LVWLQJ V\VWHP� WKH GXFWZRUN
0867 EH FKHFNHG WR PDNH VXUH LW LV DGHTXDWH� ([WUD UXQV RU ODUJ�
HU GXFW VL]HV PD\ KDYH WR EH LQVWDOOHG�

0D[LPXP UHFRPPHQGHG YHORFLW\ LQ WUXQN GXFWV LV ���� IHHW SHU
PLQXWH �����P�V�� 9HORFLW\ LQ EUDQFKHV VKRXOG QRW H[FHHG ���
IHHW SHU PLQXWH �����P�V�� 5HIHU WR WKH 7HFKQLFDO 'DWD /DEHO IRU
XQLW DLU YROXPH UHTXLUHPHQWV DQG V\VWHP VL]LQJ UHFRPPHQGD�
WLRQV�

127(� 'XFWZRUN VL]LQJ DIIHFWV WHPSHUDWXUH ULVH DQG FRROLQJ WHP�
SHUDWXUH GLIIHUHQWLDO� %H VXUH WR SURSHUO\ VL]H GXFWZRUN WR WKH FD�
SDFLW\ DQG DLUIORZ FKDUDFWHULVWLFV RI \RXU XQLW� )DLOXUH WR GR VR FDQ
DIIHFW OLPLW FRQWUROV� FRPSUHVVRUV� PRWRUV� DQG RWKHU FRPSRQHQWV
DQG ZLOO OHDG WR SUHPDWXUH IDLOXUH RI FRPSRQHQWV� 7KLV ZLOO DOVR
DGYHUVHO\ DIIHFW GD\ WR GD\ XQLW SHUIRUPDQFH�

)OH[LEOH 'XFW .LWV DUH DYDLODEOH IURP \RXU VXSSOLHU WR HIIHFW SURSHU
VL]LQJ DQG LQVWDOODWLRQ WR 0RELOH +RPHV DQG RWKHU VWDQGDUG
FRQVWUXFWLRQ��

5HIHU WR XQLW UDWLQJ SODWH IRU SURSHU (OHFWULF +HDW $FFHVVRU\ VL]LQJ
DQG VHH WKH 7HPSHUDWXUH 5LVH &KHFN VHFWLRQ LQ WKH (OHFWULF +HDW
$FFHVVRU\ ,QVWDOODWLRQ 6HFWLRQ RI WKLV PDQXDO�

'XFWZRUN ,QVXODWLRQ

,W LV UHFRPPHQGHG WKDW GXFWZRUN LQVWDOOHG RXWGRRUV KDYH D PLQL�
PXP RI �� ���PP� RI ILEHUJODVV LQVXODWLRQ DQG EH FRYHUHG E\ D
ZHDWKHUSURRI YDSRU EDUULHU WKDW LV SURWHFWHG DJDLQVW GDPDJH�
&DXONLQJ DQG IODVKLQJV� RU RWKHU PHDQV DGHTXDWH WR SURYLGH D
SHUPDQHQW ZHDWKHU VHDO� PXVW EH XVHG�
,W LV UHFRPPHQGHG WKDW GXFWZRUN LQVWDOOHG LQ DWWLFV RU RWKHU DUHDV
H[SRVHG WR RXWGRRU WHPSHUDWXUHV KDYH D PLQLPXP RI �� ���PP�
ILEHUJODVV LQVXODWLRQ DQG KDYH DQ LQGRRU W\SH YDSRU EDUULHU�

'XFWZRUN &RQQHFWLRQV

7KH XVH RI IOH[LEOH� QRQ��FRPEXVWLEOH FRQQHFWRUV EHWZHHQPDLQ
WUXQN GXFWV DQG VXSSO\ DQG UHWXUQ DLU SOHQXPV LV UHFRPPHQGHG WR
PLQLPL]H YLEUDWLRQ WUDQVPLVVLRQ �
127(� &RQQHFW VXSSO\ DQG UHWXUQ DLU SOHQXPV WR XQLW LQ DPDQQHU
WKDW ZLOO DOORZ WKH WRS RI WKH XQLW WR EH UHPRYHG ZLWKRXW UHPRYLQJ
SOHQXPV� 3OHQXPV 0867 EH LQGLYLGXDOO\ VHDOHG WR XQLW FDVLQJ�
'XFWV 0867 EH WHUPLQDWHG LQVLGH VWUXFWXUH�

)LOWHUV

$OO UHWXUQ DLU0867 SDVV WKURXJK D ILHOG VXSSOLHG ILOWHU EHIRUH HQ�
WHULQJ WKH XQLW� ,I XVHG� DQ HOHFWURQLF DLU FOHDQHU0867 EH LQVWDOOHG
LQ WKH UHWXUQ DLU GXFWZRUN� 0LQLPXP UHFRPPHQGHG ILOWHU DUHDV DUH
OLVWHG LQ 12 7$* DQG DUH EDVHG RQ D YHORFLW\ RI ��� IW�PLQ
����P�V� IRU GLVSRVDEOH ILOWHUV DQG ��� IW�PLQ �����P�V� IRU ZDVK�
DEOH KLJK YHORFLW\ ILOWHUV�

&$87,21
'R 127 RSHUDWH WKH XQLW ZLWKRXW DOO ILOWHUV LQ SODFH�

� �������� ���������� ������������ ��� RU �� [ �� ��5HT�� ��� RU �� [ ��

� �������� ���������� ������������ ��� RU �� [ �� �� 5HT�� ��� RU �� [ ��

� �������� ���������� ������������ ��� RU �� [ �� �� 5HT�� ��� RU �� [ ��

1RPLQDO 7RQV �:$776�
$LU &RQGLWLRQLQJ

1RPLQDO $LU )ORZ
&)0 �0�+�

5HFRPPHQGHG )LOWHU 6L]HV
6T� ,Q� 6XUIDFH $UHD�1RPLQDO 6L]H

'LVSRVDEOH )LOWHUV &OHDQDEOH )LOWHUV

127(� 6RPH ILOWHUV DUHPDUNHGZLWK DQ DUURZ WR LQGLFDWH WKH SURSHU GLUHFWLRQ RI DLU IORZ WKURXJK WKH ILOWHU� 7KH DLU IORZ GLUHFWLRQ ZLOO EH
WRZDUGV WKH EORZHU PRWRU� 0DNH VXUH ILOWHU LV LQVWDOOHG FRUUHFWO\�

),*85( �� 5HFRPPHQGHG )LOWHU 6L]HV

�� 6WDUW��XS 3URFHGXUHV

(OHFWULFDO VKRFN KD]DUG�

8VH H[WUHPH FDUH GXULQJ DOO RI WKH IROORZLQJ FKHFNV DQG SUR�

FHGXUHV�

0DNH VXUH HOHFWULF SRZHU LV WXUQHG 2)) DV LQVWUXFWHG LQ DS�

SURSULDWH VWHSV�

)DLOXUH WR IROORZ WKLV ZDUQLQJ FDQ UHVXOW LQ SURSHUW\ GDPDJH�

SHUVRQDO LQMXU\� DQG�RU GHDWK�

)LQDO (OHFWULFDO &KHFN

0DNH D ILQDO ZLULQJ FKHFN WR EH VXUH V\VWHP LV FRUUHFWO\ ZLUHG� ,Q�
VSHFW ILHOG LQVWDOOHG ZLULQJ DQG WKH URXWLQJ WR HQVXUH WKDW UXEELQJ
RU FKDILQJ GXH WR YLEUDWLRQ ZLOO QRW RFFXU�
127(� :LULQJ0867 EH LQVWDOOHG VR LW LV SURWHFWHG IURP SRVVLEOH
PHFKDQLFDO GDPDJH�

&LUFXODWLQJ $LU %ORZHU

'HWHUPLQLQJ %ORZHU 6SHHG

�� 7XUQ HOHFWULF SRZHU 2))�



�

�� )URP WKH V\VWHP GHVLJQ� GHWHUPLQH WKH WRWDO H[WHUQDO VWDWLF
SUHVVXUH �(63� IRU WKH VXSSO\ GXFWV� UHWXUQ GXFWV DQG UHJLV�
WHUV� GLIIXVHUV� JULOOHV� GDPSHUV� KHDWHUV DQG ILOWHUV�

�� 7R \RXU V\VWHP (63 GHWHUPLQHG LQ 6WHS �� DGG ���� ,Q� :�&�
IRU D ZHW FRLO�

�� )URP WKH V\VWHP GHVLJQ� GHWHUPLQH WKH GHVLUHG FRROLQJ DLU�
IORZ LQ FXELF IHHW SHU PLQXWH �&)0��

�� /RFDWH WKH XQLW·V %ORZHU 3HUIRUPDQFH 'DWD WDEOH RQ WKH WHFK
GDWD ODEHO IRU WKH XQLW·V YROWDJH� �7KH WHFK GDWD VKHHW LV DW�
WDFKHG WR WKH HYDSRUDWRU DFFHVV SDQHO RQ WKH XQLW�� )URP WKH
WDEOH� GHWHUPLQH WKH VSHHG WDS UHTXLUHG WR DFKLHYH WKH GH�
VLUHG DLUIORZ�

�� 6HH QH[W VHFWLRQ� 6SHHG 7DSV� WR VHW WKH EORZHU PRWRU
VSHHG WHUPLQDO EORFN �VSHHG WDSV� WR WKH FRROLQJ VSHHG GHWHU�
PLQHG LQ WKH SUHYLRXV VWHSV�

6SHHG 7DSV

$IWHU GHWHUPLQLQJ WKH UHTXLUHG &)0 DQG VSHHG WDS GDWD IURP WKH
WHFK GDWD VKHHW� IROORZ WKH VWHSV EHORZ WR FKDQJH VSHHGV LI QHF�
HVVDU\�

),*85( �� %ORZHU 6SHHG 7DS 6HWWLQJV

� 721 ������� :$776� +,

� 721 ������� :$776� +,

� 721 ������� :$776� +,

127(� 7KH VSHHG WDSV WKDW WKHPDQXIDFWXUH VHWV IURP WKH IDFWRU\
IRU WKLV SURGXFW DUH EDVHG RQ D QRPLQDO ��� &)0 SHU WRQ �����
0�+ :$77� RI FRROLQJ DQG WKH EDVLF PLG UDQJH RQ WKH WHPSHUD�
WXUH ULVH IRU KHDWLQJ� 6LQFH WKH PDQXIDFWXUHU FDQQRW HVWDEOLVK WKH
VWDWLF SUHVVXUH WKDW ZLOO EH DSSOLHG WR WKH XQLW� LW LV WKH UHVSRQVLELOLW\
RI WKH LQVWDOOLQJ GHDOHU � FRQWUDFWRU WR VHOHFW WKH SURSHU VSHHG WDSV
IRU WKH DSSOLFDWLRQ ZKHQ WKH XQLW LV LQVWDOOHG�

),*85( �� %ORZHU 0RWRU 6SHHG 7DSV

%( 685( 72 &+(&.

%/2:(5 02725

63((' '$7$ 21

7+( 81,76 7(&+1,�

&$/ '$7$ /$%(/�

127(� (OHFWULF KHDWHU EORZHU ZLUH PD\ EH DWWDFKHG WR DQ\ ´$S�
SURSULDWHµ VSHHG WDS 6HH ),*85( �� QRWHV� 7KH \HOORZ OHDG
0867 DOZD\V EH FRQQHFWHG WR WKH VSHHG WDS EORFN DW WKH FRP�
PRQ TXLFN FRQQHFW WHUPLQDO� 7KH WHUPLQDO LV LGHQWLILHG DV &20�

5HIHU WR 12 7$* DQG WKH DSSURSULDWH XQLW ZLULQJ GLDJUDP LQ�
FOXGHG LQ WKLV PDQXDO� :LUH WKH EODFN ZLUH WR WKH UHTXLUHG VSHHG
WDS WHUPLQDO WR DFKLHYH UHTXLUHG DLUIORZ GHWHUPLQHG LQ 6WHS ��

&RROLQJ DQG $X[LOLDU\ (OHFWULF 6WULS +HDW

2Q $LU &RQGLWLRQLQJ XQLWV ZLWK HOHFWULF KHDW� WKH KHDW VWULS PD\ EH
RSHUDWHG RQ D ORZHU EORZHU VSHHG WKDQ FRROLQJ �5HIHU WR +HDWHU
&KDUW ),*85( ��� 6HH ),*85( �� IRU FRQQHFWLRQ ORFDWLRQ�

&KHFN %HIRUH 6WDUWLQJ

�� &KHFN WKDW WKH EORZHU PRWRU VSHHG WHUPLQDO EORFN LV VHW WR
WKH SURSHU FRROLQJ VSHHG� 5HIHU WR WKH XQLW ZLULQJ GLDJUDP
DQG WKH YDULRXV DLUIORZ WDEOHV LQ WKLV PDQXDO�

�� &KHFN WR VHH WKDW FOHDQ� SURSHUO\ VL]HG ILHOG VXSSOLHG DLU
ILOWHUV DUH LQVWDOOHG LQ WKH UHWXUQ DLU GXFW�

�� ,QVSHFW WKH LQVLGH RI WKH XQLW WR EH VXUH WKDW DOO ZLUHV DUH LQ
SODFH DQG DOO WRROV� HWF� DUH UHPRYHG�

�� 5HSODFH DOO VHUYLFH DFFHVV SDQHOV�

&KHFN WKH XQLW·V RSHUDWLRQ DV RXWOLQHG LQ WKH IROORZLQJ LQVWUXF�
WLRQV� ,I DQ\ XQXVXDO VSDUNLQJ� RGRUV RU QRLVHV DUH HQFRXQWHUHG�
VKXW 2)) HOHFWULF SRZHU LPPHGLDWHO\� 5HFKHFN IRU ZLULQJ HUURUV�
RU REVWUXFWLRQV LQ RU QHDU EORZHU PRWRUV�



��

&LUFXODWLQJ $LU %ORZHU

�� %H VXUH HOHFWULF SRZHU LV 2))�

�� 6HW WKHUPRVWDW +HDW��&RRO VHOHFWRU WR 2))�

�� 6HW WKHUPRVWDW IDQ VZLWFK WR $872�

�� 7XUQ HOHFWULF SRZHU 21� 1RWKLQJ VKRXOG VWDUW UXQQLQJ�

�� 6HW WKHUPRVWDW IDQ VZLWFK WR 21� 7KH FLUFXODWLQJ DLU EORZHU
VKRXOG FRPH 21 DIWHU D �� VHFRQG GHOD\�

�� 5HVHW WKHUPRVWDW IDQ VZLWFK WR $872� 7KH FLUFXODWLQJ DLU
EORZHU VKRXOG JR 2)) DIWHU D �� VHFRQG GHOD\� 1RWKLQJ
VKRXOG EH UXQQLQJ�

&RROLQJ

�� %H VXUH WKDW HOHFWULF SRZHU LV 2))�

�� 6HW WKHUPRVWDW +HDW��&RRO VHOHFW WR &22/�

�� $GMXVW WKHUPRVWDW VHWWLQJ WR EHORZ URRP WHPSHUDWXUH�

�� 7XUQ HOHFWULF SRZHU 21� 'XULQJ SRZHU DSSOLFDWLRQ FKHFN WKH
IROORZLQJ�

D� &RQWDFWRU �� &RQWDFWV FORVLQJ
E� &RPSUHVVRU �� 21
F� &RQGHQVHU IDQ PRWRU �� 21
G� &LUFXODWLQJ DLU EORZHU �� 21 �DIWHU GHOD\�

�� 6ZLWFK WKH WKHUPRVWDW WR 2))� FKHFN WKH IROORZLQJ�

D� &RQWDFWRU FRQWDFWV RSHQLQJ�
E� &RPSUHVVRU �� 2))
F� &RQGHQVHU IDQ PRWRU �� 2))
G� &LUFXODWLQJ EORZHU �� 2)) �DIWHU GHOD\�

�� 7XUQ HOHFWULF SRZHU 2))

$X[LOLDU\ +HDWLQJ

127(� 5HSHDW FLUFXODWLQJ DLU EORZHU SURFHGXUH DERYH LI $X[LOLDU\
(OHFWULF +HDW LV EHLQJ LQVWDOOHG DIWHU XQLW KDV EHHQ LQVWDOOHG DQG
FKHFNHG RXW�

7HPSHUDWXUH 5LVH &KHFN

7HPSHUDWXUH ULVH LV WKH GLIIHUHQFH EHWZHHQ WKH VXSSO\ DQG UHWXUQ
DLU WHPSHUDWXUHV� 7KH WHPSHUDWXUH ULVH VKRXOG EH � ��) �����&� RI
WKH WHPSHUDWXUH ULVH VKRZQ LQ 12 7$* �

127(� 7KH WHPSHUDWXUH ULVH FDQ EH DGMXVWHG E\ FKDQJLQJ WKH
VSHHG WDS DW WKH XQLW·V EORZHU WHUPLQDO EORFN� 5HIHU WR WKH XQLW·V
,QVWDOODWLRQ ,QVWUXFWLRQV IRU DLUIORZ LQIRUPDWLRQ�
$ WHPSHUDWXUH ULVH JUHDWHU WKDQ ���) ������&� LV QRW UHFRP�
PHQGHG� �7KLV DSSOLHV WR HOHFWULF KHDW RQO\��

�� 7R FKHFN WKH WHPSHUDWXUH ULVH WKURXJK WKH XQLW� SODFH WKHU�
PRPHWHUV LQ WKH VXSSO\ DQG UHWXUQ DLU GXFWV DV FORVH WR WKH
XQLW DV SRVVLEOH�

�� 2SHQ $// UHJLVWHUV DQG GXFW GDPSHUV�

�� 6HW WKHUPRVWDW +HDW��&RRO VHOHFWRU WR +($7�

�� 6HW WKH WKHUPRVWDW WHPSHUDWXUH VHWWLQJ DV KLJK DV LW ZLOO JR�

�� 7XUQ HOHFWULF SRZHU 21�

�� 2SHUDWH XQLW $7 /($67 � PLQXWHV� WKHQ FKHFN WHPSHUDWXUH
ULVH�

127(� 7KH PD[LPXP RXWOHW DLU WHPSHUDWXUH IRU DOO PRGHOV LV
����) ������&�� 0D[LPXP WHPSHUDWXUH ULVH IRU HOHFWULF KHDW LV
���) ������&�

�� 6HW WKHUPRVWDW WR QRUPDO WHPSHUDWXUH VHWWLQJ�

�� 7XUQ HOHFWULF SRZHU 2))�

�� &KDQJH EORZHU VSHHG WDS LI ���) ������&� 7HPSHUDWXUH 5LVH ZDV
H[FHHGHG DQG UHSHDW�

��� %H VXUH WR VHDO DOO KROHV LQ GXFWV LI DQ\ ZHUH FUHDWHG GXULQJ
WKLV SURFHVV�

6HTXHQFH RI 2SHUDWLRQ

&RROLQJ 0RGH� (QHUJL]HG �5�*�<�� 'H��HQHUJL]HG
�1�$�

�D� :KHQ KLJK DQG ORZ YROWDJH LV LQLWLDOO\ DSSOLHG WR XQLW�

���2Q D FDOO IRU FRROLQJ����������
7KH FRPSUHVVRU DQG FRQGHQVHU IDQ ZLOO HQHUJL]H� 7KH HYDS�
RUDWRU EORZHU PRWRU ZLOO KDYH D GHOD\ RQ DQG ZLOO HQHUJL]H
DIWHU �� VHFRQGV�

���:KHQ WKH FRROLQJ VHWSRLQW KDV EHHQ VDWLVILHG����������
7KH FRPSUHVVRU DQG FRQGHQVHU IDQ ZLOO GH��HQHUJL]H LPPHGL�
DWHO\� 7KH HYDSRUDWRU EORZHU PRWRU ZLOO KDYH D GHOD\ RII DQG
ZLOO GH��HQHUJL]H DIWHU �� VHFRQGV�

,I WHPSHUDWXUH ULVH LV H[FHVVLYH� YHULI\ SURSHU DLUIORZ WKURXJK WKH
XQLW� ,I WHPSHUDWXUH ULVH LV LQDGHTXDWH� FKHFN IRU SURSHU HOHFWULFDO
VXSSO\ WR WKH KHDWHU DQG YHULI\ FRUUHFW DLUIORZ�



��

�� 2SHUDWLRQ

(OHFWULFDO VKRFN KD]DUG�

7XUQ 2)) HOHFWULF SRZHU VXSSO\ DW GLVFRQQHFW VZLWFK RU VHU�

YLFH SDQHO EHIRUH UHPRYLQJ DQ\ DFFHVV RU VHUYLFH SDQHO IURP

XQLW�

)DLOXUH WR IROORZ WKLV ZDUQLQJ FDQ UHVXOW LQ SURSHUW\ GDPDJH�

SHUVRQDO LQMXU\� DQG�RU GHDWK�

6FUROO $QWL��&\FOH 7LPHU �:KHUH $SSOLFDEOH�
6LQJOH SKDVH XQLWV ZLWK VFUROO FRPSUHVVRUV FDQ EH HTXLSSHG ZLWK
DQ DQWL��F\FOH GHYLFH ZKLFK GHOD\V WKH VWDUW RI WKH FRPSUHVVRU LQ
WKH HYHQW RI D SRZHU LQWHUUXSWLRQ� 7KLV HTXDOL]HV SUHVVXUH
WKURXJKRXW WKH V\VWHP DQG SUHYHQWV SRVVLEOH UHYHUVH URWDWLRQ RI
WKH VFUROO FRPSUHVVRU�

&$87,21

'R 127 RSHUDWH XQLW RQ FRROLQJ ZKHQ WKH RXWGRRU WHPSHUD�
WXUH LV EHORZ ���)� 7KLV LV QHFHVVDU\ WR SUHYHQW SRVVLEOH
GDPDJH WR WKH FRPSUHVVRU�

7XUQLQJ 7KH 8QLW 2II

�� 6HW WKH WKHUPRVWDW VHOHFWRU VZLWFK WR 2)) DQG VHW WKH IDQ
VZLWFK WR $872� 7R UHVWDUW� VHW WKHUPRVWDW VHOHFWRU VZLWFK WR
&22/ RU +($7 DQG VHW WKHUPRVWDW WR WHPSHUDWXUH GHVLUHG�

�� 7R VKXW WKH XQLW GRZQ FRPSOHWHO\� WXUQ HOHFWULF KLJK YROWDJH
SRZHU 2))�

7KHUPRVWDW )DQ 6ZLWFK 2SHUDWLRQ

:LWK WKH WKHUPRVWDW IDQ VZLWFK LQ WKH 21 SRVLWLRQ� WKH FLUFXODWLQJ
DLU EORZHU ZLOO UXQ� :LWK WKH WKHUPRVWDW IDQ VZLWFK LQ WKH $872
SRVLWLRQ� WKH FLUFXODWLQJ DLU EORZHUZLOO RQO\ UXQGXULQJ HDFK FRROLQJ
RU KHDWLQJ F\FOH�

$GMXVWLQJ 5RRP 7HPSHUDWXUHV

,I WKH WHPSHUDWXUH LQ LQGLYLGXDO URRPV LV QRW DV GHVLUHG� EDODQFH
WKH V\VWHP E\ DGMXVWLQJ WKH GDPSHUV LQ WKH EUDQFK GXFWV� $GMXVW D
OLWWOH DW D WLPH DQG ZDLW D GD\ DIWHU HDFK FKDQJH WR MXGJH WKH HIIHFW�
2QFH WKH GDPSHUV DUH DGMXVWHG IRU QRUPDO ZHDWKHU FRQGLWLRQV� LW
LV EHVW WR OHDYH WKHP WKDW ZD\� &RPSHQVDWH IRU WHPSRUDU\ ZHDWK�
HU FKDQJHV E\ DGMXVWLQJ WKH WKHUPRVWDW VHWWLQJ �

�� 0DLQWHQDQFH

0RQWKO\ 0DLQWHQDQFH DQG ,QVSHFWLRQ
&KHFNV

$LU )LOWHUV

&$87,21

'R 127 RSHUDWH XQLW ZLWKRXW DLU ILOWHUV�

,QVSHFW ILOWHUV DW OHDVW PRQWKO\ DQG UHSODFH RU FOHDQ DV UHTXLUHG�
:DVKDEOH ILOWHUV PD\ EH FOHDQHG E\ VRDNLQJ LQPLOG GHWHUJHQW DQG
ULQVLQJ ZLWK FROG ZDWHU� 5HSODFH ILOWHUV ZLWK WKH DUURZV RQ WKH VLGH
SRLQWLQJ LQ WKH GLUHFWLRQ RI DLU IORZ� 'LUW\ ILOWHUV DUH WKH PRVW FRP�
PRQ FDXVH RI LQDGHTXDWH KHDWLQJ RU FRROLQJ SHUIRUPDQFH� DQG RI
FRPSUHVVRU IDLOXUHV�

&RROLQJ 6HDVRQ &KHFNV �0RQWKO\�

&RQGHQVHU &RLO

.HHS WKH FRQGHQVHU LQOHW DQG RXWOHW DUHD FOHDQ DQG IUHH RI OHDYHV�
JUDVV FOLSSLQJV RU RWKHU GHEULV� *UDVV VKRXOG EH NHSW VKRUW LQ IURQW
RI WKH FRQGHQVHU DLU LQOHW� 6KUXEEHU\0867 EH WULPPHG EDFN VR LW
LV QR FORVHU WKDQ �� LQFKHV ����PP� WR XQLW SDQHOV DQG �� LQFKHV
����PP� WR FRLO LQOHW�
7KH FRQGHQVHU DQG HYDSRUDWRU FRLOV VKRXOG EH FOHDQHG E\ XVLQJ D
QRQ��DFLG W\SH FOHDQHU WR DYRLG UHPRYLQJ SDLQW RU RWKHU W\SH RI
FRDWLQJ RQ WKH FRLO� $OZD\V WXUQ RII HOHFWULFDO SRZHU WR WKH XQLW GXU�
LQJ VHUYLFH DQG PDLQWHQDQFH�

&RQGHQVDWH 'UDLQ

3HULRGLF FOHDQLQJ RI WKH FRQGHQVDWH GUDLQ 	 WUDSPD\ EH UHTXLUHG�
,QVSHFW GUDLQDJH RI FRQGHQVDWH DIWHU DW OHDVW �� PLQXWHV RI FRQ�
WLQXRXV RSHUDWLRQ LQ FRROLQJ PRGH GXULQJ KXPLG FRQGLWLRQV�

$QQXDO 0DLQWHQDQFH DQG ,QVSHFWLRQ

(OHFWULFDO VKRFN KD]DUG�

7XUQ 2)) HOHFWULF SRZHU VXSSO\ DW GLVFRQQHFW VZLWFK RU VHUYLFH

SDQHO EHIRUH UHPRYLQJ DQ\ DFFHVV RU VHUYLFH SDQHO IURP XQLW�

)DLOXUH WR IROORZ WKLV ZDUQLQJ FDQ UHVXOW LQ SURSHUW\ GDPDJH�

SHUVRQDO LQMXU\� DQG�RU GHDWK�

7KH DQQXDO LQVSHFWLRQ 0867 LQFOXGH OXEULFDWLRQ DQG FOHDQLQJ DV
UHTXLUHG WR HQVXUH HIILFLHQW RSHUDWLRQ RI WKH XQLW� 7R VLPSOLI\ DF�
FHVV� UHPRYH DOO DFFHVV SDQHOV�

&RQGHQVHU )DQ 0RWRU

&$87,21

'R 127 XVH � LQ � RLO� SHQHWUDWLQJ RLO� :'�� RU VLPLODU RLOV WR
RLO PRWRU EHDULQJV�

0RWRUV XVHG LQ WKLV SURGXFW DUH FRQVLGHUHG SHUPDQHQWO\ OXEUL�
FDWHG IRU XS WR � \HDUV� ,I RLO SRUWV DUH SURYLGHG RQ WKH PRWRU� RLO
WKH FRQGHQVHU IDQ PRWRU DQG HYDSRUDWRU EORZHU PRWRU DIWHU ILYH
\HDUV RI RSHUDWLRQ DQG HYHU\ ILYH \HDUV WKHUHDIWHU�
8VH 6$( ��:�� PRWRU RLO� 7R RLO� UHPRYH WKH KROH SOXJV IURP WKH
PRWRU HQG EHOOV DQG DGG VHYHUDO GURSV RI RLO ZLWK D VTXHH]H W\SH�
IOH[LEOH WXEH RLOHU� 5HSODFH KROH SOXJV DIWHU RLOLQJ� 'R 127 RYHU
RLO�
&OHDQ WKH VXUURXQGLQJ DUHD DQG WKH FRQGHQVHU DQG HYDSRUDWRU
FRLOV� 8VH FDXWLRQ WR DYRLG GDPDJH WR FRLO ILQV� 8VH D QRQ��DFLG
W\SH RI FOHDQHU 21/<�



��

&LUFXODWLQJ $LU %ORZHU

7R DFFHVV RU UHPRYH WKH EORZHU PRWRU XVH WKH IROORZLQJ VWHSV�

�� 7XUQ HOHFWULF SRZHU 2))�

�� 5HPRYH WKH EORZHU DFFHVV SDQHO�

�� 8QSOXJ WKH ZLUHV FRQQHFWHG WR WKH VSHHG WDS EORFN LI QHFHV�
VDU\� QRWLQJ WKH ORFDWLRQ RI HDFK ZLUH IRU UH��LQVWDOODWLRQ�

�� 6OLGH HQWLUH KRXVLQJ WRZDUG \RX�

�� 9LVXDOO\ LQVSHFW WKH EORZHU ZKHHO IRU DFFXPXODWLRQV RI GLUW RU
OLQW� &OHDQ WKH FRPSDUWPHQW DQG WKH EORZHU ZKHHO� ,I DFFX�

PXODWLRQ LV H[FHVVLYH RQ EORZHU ZKHHO� RU GRHV QRW HDVLO\
UHPRYH� LW PD\ EH QHFHVVDU\ WR UHPRYH DQG GLVDVVHPEOH WKH
EORZHU DVVHPEO\ IRU SURSHU FOHDQLQJ�

�� 2LO EORZHU PRWRU LI QHHGHG�

&$87,21

'R 127 XVH � LQ � RLO� SHQHWUDWLQJ RLO� :'�� RU VLPLODU RLOV WR
RLO PRWRU EHDULQJV�

2LO WKH EORZHU PRWRU E\ DGGLQJ VHYHUDO GURSV RI 6$( ��:�� WR
HDFK PRWRU EHDULQJ� 7KH EORZHU PRWRU VKRXOG EH RLOHG DIWHU ILYH
\HDUV RI RSHUDWLRQ DQG HYHU\ ILYH \HDUV WKHUHDIWHU�

�� :KHQ ILQLVKHG� UHDVVHPEOH LQ UHYHUVH RUGHU�


