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:$51,1*
,QVWDOODWLRQ RU UHSDLUV PDGH E\ XQTXDOLILHG
SHUVRQV FDQ UHVXOW LQ KD]DUGV WR \RX DQG RWKHUV�
,QVWDOODWLRQ 0867 FRQIRUP ZLWK ORFDO EXLOGLQJ
FRGHV RU� LQ WKH DEVHQFH RI ORFDO FRGHV� ZLWK WKH
WKH 1DWLRQDO (OHFWULFDO &RGH 1)3$ ���$16,
&������ RU FXUUHQW HGLWLRQ DQG &DQDGLDQ
(OHFWULFDO &RGH 3DUW � &6$ &������

7KH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV
LQWHQGHG IRU XVH E\ D TXDOLILHG VHUYLFH WHFKQLFLDQ
IDPLOLDU ZLWK VDIHW\ SURFHGXUHV DQG HTXLSSHG
ZLWK WKH SURSHU WRROV DQG WHVW LQVWUXPHQWV�

)DLOXUH WR FDUHIXOO\ UHDG DQG IROORZ DOO LQVWUXF�
WLRQV LQ WKLV PDQXDO FDQ UHVXOW LQ HTXLSPHQW
PDOIXQFWLRQ� SURSHUW\ GDPDJH� SHUVRQDO LQMXU\
DQG�RU GHDWK�

&$87,21� ,PSURSHU LQVWDOODWLRQ� DGMXVWPHQW� DOWHUDWLRQ�
VHUYLFH RU PDLQWHQDQFH FDQ YRLG WKH ZDUUDQW\�
7KH ZHLJKW RI WKH FRQGHQVLQJ XQLW UHTXLUHV FDXWLRQ DQG
SURSHU KDQGOLQJ SURFHGXUHV ZKHQ OLIWLQJ RU PRYLQJ WR DYRLG
SHUVRQDO LQMXU\� 8VH FDUH WR DYRLG FRQWDFW ZLWK VKDUS RU
SRLQWHG HGJHV�

6DIHW\ 3UHFDXWLRQV
�� $OZD\V ZHDU VDIHW\ H\H ZHDU DQG ZRUN JORYHV ZKHQ

LQVWDOOLQJ HTXLSPHQW�
�� 1HYHU DVVXPHHOHFWULFDO SRZHU LV GLVFRQQHFWHG�&KHFN

ZLWK PHWHU DQG GLVFRQQHFW�
�� .HHS KDQGV RXW RI IDQ DUHDV ZKHQ SRZHU LV FRQQHFWHG

WR HTXLSPHQW�
�� 5���� FDXVHV IURVW��ELWH EXUQV�
�� 5���� LV WR[LF ZKHQ EXUQHG�

127( 72 ,167$//,1* '($/(5� 7KH 2ZQHUV
,QVWUXFWLRQV DQG :DUUDQW\ DUH WR EH JLYHQ WR WKH RZQHU RU
SURPLQHQWO\ GLVSOD\HG QHDU WKH LQGRRU $LU +DQGOHU 8QLW�

%HIRUH ,QVWDOODWLRQ
,QVSHFW WKH XQLW IRU GDPDJH EHIRUH LQVWDOOLQJ� &KHFN WKH
XQLW UDWLQJ SODWH IRU FRUUHFW PRGHO QXPEHU DQG YROWDJH
UHTXLUHPHQWV RI MRE VLWH EHIRUH LQVWDOODWLRQ�

)RXQGDWLRQ &RQVWUXFWLRQ
=RQLQJ RUGLQDQFHVPD\ JRYHUQ WKH PLQLPXPGLVWDQFH
WKH FRQGHQVLQJ XQLW FDQ EH LQVWDOOHG IURP WKH SURSHUW\
OLQH� &KHFN EHIRUH SURFHHGLQJ�
7KH UHPRWH FRQGHQVLQJ XQLW LV WR EH LQVWDOOHG RQ D VROLG
IRXQGDWLRQ� 7KLV IRXQGDWLRQ VKRXOG H[WHQG DPLQLPXPRI �µ
EH\RQG WKH VLGHV RI WKH FRQGHQVLQJ XQLW DQG PXVW EH OHYHO�
7KLV IRXQGDWLRQ FDQ EH D SUHFDVW VODE� ,W FDQ DOVR EH D
PRQROLWKLF SRXUHG VODE� 7R HOLPLQDWH WKH SRVVLELOLW\ RI QRLVH

WUDQVPLVVLRQ� WKH IRXQGDWLRQ VODE VKRXOG 127EH LQ FRQWDFW
ZLWK RU EH DQ LQWHJUDO SDUW RI WKH EXLOGLQJ IRXQGDWLRQ�
127(�$W QR WLPHVKRXOG WKH FRQGHQVLQJ XQLW EH VHW RQ
EULFNV RU FRQFUHWH EORFNV�

&RQGHQVLQJ 8QLW /RFDWLRQ
7KHVH XQLWV DUH GHVLJQHG ZLWK ¶¶WRS GLVFKDUJH·· FRQGHQVHU
DLU PRYHPHQW� 7KH FRQGHQVHU DLU LV WDNHQ LQ WKURXJK WKH
FRQGHQVHU FRLO DQG LV GLVFKDUJHG RXW WKH WRS�
)RU TXLHW RSHUDWLRQ DQG PD[LPXP HIILFLHQF\� HOLPLQDWH DQ\
REVWUXFWLRQV ZKLFK PLJKW LQWHUIHUH ZLWK DLU GLVFKDUJH�
$IWHU PDNLQJ DOORZDQFHV IRU ]RQLQJ RUGLQDQFHV� FDUH
VKRXOG EH H[HUFLVHG QRW WR ORFDWH WKH FRQGHQVLQJ XQLW
LPPHGLDWHO\ DGMDFHQW WR VOHHSLQJ DUHDV RU LQ FRUQHUVZKHUH
RSHUDWLQJ QRLVH OHYHOV FDQ EH DPSOLILHG� 6HOHFW D ORFDWLRQ
DV UHDVRQDEO\ FORVH WR WKH LQGRRU XQLW DV SRVVLEOH WR DYRLG
DQ\ ORQJ UHIULJHUDWLRQ OLQH UXQV� 3ODFH WKH XQLW VR WKHUH LV D
PLQLPXP RI ��µ EHWZHHQ WKH EXLOGLQJ DQG WKH VHUYLFH SDQHO
RI WKH XQLW WR DOORZ IRU VHUYLFH�
(QVXUH WKHUH LV DPLQLPXP RI ��µ EHWZHHQ WKH FRLO LQOHW DQG
WKH EXLOGLQJ ZDOO� RWKHU VWUXFWXUH RU VKUXEV�
&$87,21� '2 127 LQVWDOO XQLW EHORZ DQ RYHUKDQJ WKDW
GRHV QRW KDYH JXWWHULQJ� $ PLQLPXP YHUWLFDO FOHDUDQFH RI
��µ LV UHTXLUHG WR RYHUKDQJ�

5RRI 7RS ,QVWDOODWLRQV
,I LW LV QHFHVVDU\ WR LQVWDOO XQLWV RQ D URRI VWUXFWXUH� EH VXUH
WR HOHYDWH DQG OHYHO WKH XQLWV� (QVXUH WKH URRI VWUXFWXUH DQG
DQFKRULQJ PHWKRG DUH DGHTXDWH IRU XQLW ORFDWLRQ� &RQVXOW
ORFDO FRGHV UHJDUGLQJ URRIWRS PRXQWLQJ�
127(� :KHQ FRQGHQVLQJ XQLW LV WR EH LQVWDOOHG RQ D
ERQGHG JXDUDQWHHG URRI� D UHOHDVH PXVW EH REWDLQHG IURP
WKH EXLOGLQJ RZQHU WR IUHH WKH LQVWDOOHU IURP DOO OLDELOLWLHV�

+RLVWLQJ
&$87,21

:KHQ KRLVWLQJ XQLW� DW OHDVW WZR VOLQJV DQG WZR
VSUHDGHU EDUV 0867 EH XVHG WR SUHYHQW GDPDJH WR
XQLW�

127(�$OO DFFHVV SDQHOV0867 EH VHFXUHG LQ SODFH EHIRUH
KRLVWLQJ�

7KH XQLW VKRXOG EH KRLVWHG ZLWK WZR OLIWLQJ VOLQJV� $WWDFK WKH
VOLQJV WR ULJJLQJ VKDFNOHV WKDW KDYH EHHQ KRRNHG WKURXJK
KROHV LQ WKH EDVH UDLO�

7ZR VSUHDGHU EDUV 0867 EH SODFHG RQ WRS RI WKH XQLW WR
SURWHFW WKH XQLW IURP GDPDJH IURP WKH SUHVVXUH H[HUWHG E\
WKH VOLQJV� 0DNH VXUH WKDW DOO HTXLSPHQW LV DGHTXDWH WR
KDQGOH WKH ZHLJKW RI WKH XQLW DQG WKDW WKH VOLQJV ZLOO QRW DO�
ORZ WKH XQLW WR VKLIW�
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5HIULJHUDQW 3LSLQJ
127(� $OO UHIULJHUDQW SLSLQJ 0867 FRPSO\ ZLWK DSSOLFDEOH
ORFDO� VWDWH DQG QDWLRQDO VDIHW\ FRGHV� 8VH RQO\
UHIULJHUDWLRQ JUDGH FRSSHU WXELQJ 7\SH . RU / ZKLFK LV
LQWHUQDOO\ FOHDQ DQG GDPDJH IUHH�

*HQHUDO 127(6�
5XQ UHIULJHUDQW OLQHV VKRXOG EH LQVWDOOHG VR DV WR SUHYHQW
H[FHVVLYH YLEUDWLRQ DQG VWUDLQV DW MRLQWV DQG FRQQHFWLRQV�
/LQHV VKDOO EH VHFXUHO\ IDVWHQHG WR D SHUPDQHQW VXSSRUW
ZLWKLQ � IHHW IROORZLQJ WKH ILUVW EHQG IURP WKH FRPSUHVVRU�
DQG ZLWKLQ � IHHW RI HDFK RWKHU EHQG RU DQJOH� /LQHV VKRXOG
EH VXSSRUWHG DW SRLQWV QRW PRUH WKDQ �� IHHW DSDUW� /LQHV
VKRXOG EH LQVWDOOHG VR WKDW LW LV QRW VXEMHFW WR GDPDJH IURP
DQ H[WHUQDO VRXUFH�

9HUWLFDO VHSDUDWLRQ RI LQGRRU DQG RXWGRRU VHFWLRQV 0867
127 H[FHHG ��· �����P��

5HIULJHUDQW OLQHV 0867 127 H[FHHG WKH OHQJWKV VSHFLILHG
LQ )LJXUH �� &RQWDFW SODFH RI SXUFKDVH IRU UHFRPPHQGHG
SURFHGXUHV LI HLWKHU RI WKH OLQH OHQJWKV DUH WRR VKRUW IRU D
SDUWLFXODU VLWH�

8QLW
6L]H �7RQ�

6XFWLRQ /LQH 6L]H
2�'� &RSSHU
������µ ������µ ���µ ���µ

������� ��· ���· ��· ���·

�� ��· ��· ��· ���·

�� �� ��· �� ��·

)LJXUH � 5HFRPPHQGHG /LQH 6L]HV �0D[� (TXLYDOHQW
)HHW RI &RSSHU 7XELQJ� 7\SH / RU .�

/LTXLG /LQH 6L]H
2�'� &RSSHU

(TXLOYDOHQW OLQH OHQJWKV LQ WKH DERYH WDEOH DUH VXLWDEOH
IRU D XQLW RSHUDWLQJ DW ���) VDW� VXFWLRQ� ���) UHWXUQ
JDV DQG ���) DPELHQW�

'HVLJQ
127(� 3LSLQJ GHVLJQ LV WKHPRVW LPSRUWDQW VWHS LQ HQVXULQJ
WURXEOH IUHH RSHUDWLRQ ZLWK PD[LPXP SHUIRUPDQFH�

3URSHUO\ GHVLJQ SLSLQJ WR DFKLHYH PD[LPXP V\VWHP
FDSDFLW\ ZLWK PLQLPXP LQVWDOODWLRQ FRVWV DQG PLQLPXP
UHIULJHUDQW FKDUJHV ZKLOH SURYLGLQJ SURSHU UHIULJHUDQW
FRQWURO� 7KLV ZLOO SURYLGH PD[LPXP V\VWHP ORDG IOH[LELOLW\
ZLWKRXW FRPSUHVVRU OXEULFDWLRQ DQG WHPSHUDWXUH SUREOHPV
DQG SURYLGH PLQLPXP SRZHU FRQVXPSWLRQ GXH WR HIILFLHQW
FRPSUHVVRU RSHUDWLRQ�

2LO 7UDSSLQJ

+RUL]RQWDO 6XFWLRQ /LQHV
3LWFK KRUL]RQWDO VXFWLRQ OLQHV GRZQZDUG LQ WKH GLUHFWLRQ RI
UHIULJHUDQW IORZ LQ FRROLQJ PRGH WR DLG LQ RLO GUDLQDJH�
'RZQZDUG SLWFK 0867 EH DW OHDVW ���µ SHU ��·�

,I LQGRRU FRLO LV DERYH WKH RXWGRRU XQLW� SLWFK KRUL]RQWDO UXQV
GRZQ WR WKH RXWGRRU VHFWLRQ�

9HUWLFDO 6XFWLRQ 5LVHUV
,W LV UHFRPPHQGHG WKDW YHUWLFDO VXFWLRQ ULVHUV QRW EH
XSVL]HG� 3URSHU RLO UHWXUQ WR WKH FRPSUHVVRU VKRXOG EH
PDLQWDLQHG ZLWK VXFWLRQ JDV YHORFLW\� ,I YHORFLWLHV GURS
EHORZ ���� ISP �IHHW SHU PLQXWH�� RLO UHWXUQ ZLOO EH
GHFUHDVHG� $Q RLO WUDS VKRXOG EH LQVWDOOHG HYHU\ ��· RI
YHUWLFDO VXFWLRQ OLQH ULVHU �FRQGHQVHU DERYH HYDSRUDWRU��
5HIHU WR OLQH VL]LQJ FKDUWV�

/LQH 9DOYHV
7KH RXWGRRU FRQGHQVLQJ XQLW LV VXSSOLHGZLWK VWUDLJKW VZHDW
EUDVV VHUYLFH YDOYHV�

$OO OLQH YDOYHV DUH SRVLWLRQHG WR VHDO WKH UHIULJHUDQW LQ WKH
FRQGHQVLQJ XQLW ZLWK JDXJH SRUWV RSHQ WR FRQQHFWLQJ OLQHV
ZKHQ WKH6FKUDHGHU YDOYH LV GHSUHVVHG� *DXJH SRUWV KDYH
6FKUDHGHU LQVWDOOHG DQG UHTXLUH XVH RI FKDUJLQJ KRVHV ZLWK
GHSUHVVRUV� 'R QRW KHDW YDOYH ERG\ DERYH ��� GHJUHHV )�

%UD]LQJ &RQQHFWLRQV

)LUH +D]DUG

5HIULJHUDQW DQG RLO PL[WXUH XQGHU SUHVVXUH FRXOG
LJQLWH DV LW HVFDSHV DQG FRQWDFWV EUD]LQJ WRUFK
UHVXOWLQJ LQ )LUH� 0DNH VXUH WKH UHIULJHUDQW FKDUJH
LV SURSHUO\ UHPRYHG IURP ERWK WKH KLJK DQG ORZ
VLGHV RI WKH V\VWHP EHIRUH EUD]LQJ DQ\ FRPSR�
QHQW RU OLQHV�

)$,/85( 72 '2 62 &28/' 5(68/7 ,1 %2',/<
,1-85< 25 '($7+�

%HIRUH PDNLQJ EUD]H FRQQHFWLRQV� EH VXUH DOO MRLQWV DUH
FOHDQ� %HIRUH KHDW LV DSSOLHG IRU EUD]LQJ� QLWURJHQ VKRXOG
EH IORZLQJ WKURXJK WKH WXELQJ WR SUHYHQW R[LGDWLRQ DQG
VFDOH IRUPDWLRQ RQ WKH LQVLGH RI WKH WXELQJ�

/LTXLG 	 6XFWLRQ /LQHV
)XOO\ DQQHDOHG UHIULJHUDWLRQ OLQHV VKRXOG EH XVHG ZKHQ
LQVWDOOLQJ WKH V\VWHP�

7KH FRLO PD\ DOVR EH FKHFNHG IRU OHDNV XVLQJ SUHVVXUH
DQG�RU KDOLGH WRUFK RU HOHFWURQLF OHDN GHWHFWRU�

7KH IROORZLQJ LV WKH UHFRPPHQGHG PHWKRG IRU PDNLQJ
EUD]H FRQQHFWLRQV DW WKH UHIULJHUDQW OLQH FRQQHFWLRQV�

�� &OHDQ UHIULJHUDQW WXEH HQG ZLWK HPHU\ FORWK RU VWHHO
EUXVK�

�� 8VH D VXLWDEOH EUD]LQJ DOOR\ IRU FRSSHU WR FRSSHU MRLQWV�

�� ,QVHUW WXELQJ LQWR VZDJH ILWWLQJ FRQQHFWLRQ�

�� $SSO\ KHDW DEVRUELQJ SDVWH RU KHDW VLQN SURGXFW WR
SUHYHQW GDPDJH WR WKH VHUYLFH YDOYH�

�� %UD]H MRLQW�

�� 4XHQFK WKH MRLQW DQG WXELQJ ZLWK ZDWHU XVLQJ D ZHW UDJ�
/HDYH UDJ RQ ILWWLQJ ERG\ DQG UH��ZHW ZLWK ZDWHU WR KHOS FRRO
DUHD�
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(YDFXDWLQJ� &KDUJLQJ� DQG /HDN 7HVWLQJ
127(

,QWHQWLRQDO UHOHDVH RI &)& RU +&)& 5HIULJHUDQW WR WKH
$WPRVSKHUH YLRODWHV )HGHUDO /DZ� ,W PD\ DOVR YLRODWH
6WDWH DQG /RFDO &RGHV� &KHFN DOO )HGHUDO� 6WDWH DQG
/RFDO &RGHV EHIRUH SURFHHGLQJ�
&RUUHFW HYDFXDWLRQ DQG FKDUJH DUH YLWDO IRU SURSHU
SHUIRUPDQFH DQG FRPSUHVVRU OLIH�
127(� 'R QRW XVH DQ\ SRUWLRQ RI WKH FKDUJH IRU SXUJLQJ RU
OHDN WHVWLQJ� ,W LV PDQGDWRU\ WKDW D WKRURXJK HYDFXDWLRQ RI
WKH UHIULJHUDQW LQ WKH SLSLQJ DQG HYDSRUDWRU EH SHUIRUPHG�
7KH OLTXLG OLQH DQG VXFWLRQ OLQH VHUYLFH YDOYHV KDYH EHHQ
FORVHG DIWHU ILQDO WHVWLQJ DW WKH IDFWRU\� 'R QRW GLVWXUE
WKHVH YDOYHV XQWLO WKH OLQHV KDYH EHHQ OHDN FKHFNHG
DQG HYDFXDWHG RU WKH FKDUJH LQ WKH XQLW PD\ EH ORVW�

7KH XQLW LV VKLSSHG ZLWK D �� R]� 5���� KROGLQJ FKDUJH
WR DOORZ LQVWDOODWLRQ RI LQWHUFRQQHFWLQJ OLQHV ZLWKRXW
SXUJLQJ WKH XQLW SULRU WR FKDUJLQJ WKH V\VWHP�
�� 5HPRYH DFFHVV FDSV IURP VHUYLFH YDOYH SRUWV�
�� $WWDFK PDQLIROG JDXJH KRVHV WR OLTXLG DQG VXFWLRQ JDJH
SRUWV�
�� 3UHVVXUL]H V\VWHP WR ������ SVLJ DQG OHDN WHVW DOO
FRQQHFWLRQV� 8VH DQ (OHFWURQLF /HDN 'HWHFWRU� D KDOLGH
7RUFK RU FRDW WKH FRQQHFWLRQV ZLWK OLTXLG GHWHUJHQW� ,I XVLQJ
GHWHUJHQW ZDWFK IRU D FRQVWDQW IRUPLQJ RI EXEEOHV� 7KH\
LQGLFDWH D OHDN� ,I D OHDN LV IRXQG� FKHFN WKH FRQQHFWLRQV IRU
WLJKWQHVV RU UH��EUD]H�
�� &RQQHFW YDFXXP SXPS WR PDQLIROG JDXJH VHW DQG
HYDFXDWH WR ���PLFURQV YDFXXP WKURXJK ERWK VLGHV RI WKH
OLQH VHW� $OO OHDNV PXVW EH UHSDLUHG�
�� &ORVH YDOYH WR YDFXXPSXPSDQG VKXW RII YDFXXPSXPS�
:KHQ V\VWHP LV EDODQFHG �� PLQXWHV� DQG JDXJH GRHVQ·W
JR DERYH ��� PLFURQV� FORVH DOO JDXJH YDOYHV�
�� 2SHQ WKH OLTXLG DQG VXFWLRQ YDOYHV� $GG SURSHU DPRXQW
RI UHIULJHUDQW�
�� 5H��LQVWDOO DFFHVV FDSV RQ VHUYLFH YDOYHV�
�� 5H��LQVWDOO JDXJH SRUW FDSV DQG FKHFN IRU OHDNV� 7LJKWHQ
YDOYH FRUH DQG WKH JDXJH SRUW FDSV LI OHDN LV IRXQG�
�2YHU��WLJKWHQLQJ YDOYH FRUH RU FDSV ZLOO GDPDJH WKH JDXJH
SRUWV��
9DOYH $FWXDWLRQ� 6HUYLFH 9DOYHV
$� $IWHU HYDFXDWLRQ RI WKH FRQQHFWLQJ OLQHV� UHPRYH WKH
VHUYLFH YDOYH FDS DQG IXOO\ LQVHUW WKH KH[ ZUHQFK LQWR WKH
VWHP� $ EDFN��XS ZUHQFK LV UHTXLUHG RQ WKH YDOYH ERG\ WR
RSHQ WKH YDOYH VWHP �QRW UHTXLUHG RQ EDOO YDOYHV�� %DFNRXW
FRXQWHUFORFNZLVH XQWLO WKH YDOYH VWHP MXVW WRXFKHV WKH
UHWDLQLQJ ULQJ� 127(� 7+,6 ,6 127 $ %$&.6($7,1*
9$/9(� &DUH PXVW EH WDNHQ WR SUHYHQW GLVORGJLQJ UHWDLQHU
ULQJ ZKHQ RSHQLQJ YDOYH� 6RPH PRGHOV KDYH EDOO W\SH
VXFWLRQ YDOYHV WKDW FDQ EH RSHQHG ZLWK D �µ FUHVFHQW
ZUHQFK E\ URWDWLQJ WKH YDOYH VWHP ��� FRXQWHU FORFNZLVH�
%� 5HSODFH VHUYLFH YDOYH FDS DQG WRUTXH WR� ������ IW� OEV�
RQ ���µ� DQG ������ IW� OEV RQ ���µ YDOYHV� ���� IW� OEV� RQ EDOO
YDOYHV�
127(� 7KH FDS LV WKH SULPDU\ VHDO DQG PXVW EH WLJKWHQHG
WR SUHYHQW OHDNV�
&� 7RUTXH JDXJH SRUW FDS ���� IW� OEV�

5()5,*(5$7,21 3,3,1* 	 &+$5*,1*
7KH UHFRPPHQGHG PHWKRG RI DGGLWLRQ RU UHPRYDO RI
UHIULJHUDQW LV E\ ZHLJKW�
)RU RLO UHTXLUHPHQWV� DGG � R]� RI RLO IRU HYHU\ ��� IHHW RI
OLQH VHW RYHU ��� IHHW� )RU SLSLQJ OHQJWKV XS WR �� IHHW UHIHU
WR )LJXUH � IRU SLSH VL]H� DQG )LJXUH � IRU UHIULJHUDQW
DGMXVWPHQW�
2Q DSSOLFDWLRQV ZKHUH OLTXLG IORRGEDFN WR WKH FRPSUHVVRU
LV OLNHO\ WR RFFXU� XVH RI D VXFWLRQ OLQH DFFXPXODWRU LV
UHFRPPHQGHG�
)LJXUH � �� /,1( 6,=,1* �8S WR ��· OHQJWK OLQH VHWV�

0RGHO 6L]H �� 7RQ /LTXLG 6XFWLRQ
������� ���·· ������··
�� ���·· ������··
�� ���·· ������··

)LJXUH � �� $GGLWLRQ RI 5HIULJHUDWLRQ &KDUJH
/LTXLG /LQH 'LDPHWHU R]� 3HU /LQHDU )W�

��� ���

��� ����
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(OHFWULFDO &RQQHFWLRQV

(OHFWULFDO VKRFN KD]DUG�

7XUQ 2)) HOHFWULF SRZHU DW IXVH ER[ RU VHUYLFH
SDQHO EHIRUH PDNLQJ DQ\ HOHFWULFDO FRQQHF�
WLRQV DQGHQVXUH DSURSHUJURXQGFRQQHFWLRQ LV
PDGH EHIRUH FRQQHFWLQJ OLQH YROWDJH�

)DLOXUH WR GR VR FDQ UHVXOW LQ SURSHUW\ GDPDJH�
SHUVRQDO LQMXU\ DQG�RU GHDWK�

%H VXUH WR FKHFN DOO /RFDO &RGHV WR GHWHUPLQH WKDW WKH XQLW
LV LQVWDOOHG LQ DFFRUGDQFH ZLWK /RFDO UHTXLUHPHQWV�
&RQVXOW WKH 1DWLRQDO (OHFWULF &RGH IRU ZLUH VL]H
UHTXLUHPHQWV�
/LQH YROWDJH FRQQHFWLRQV DUH PDGH DW WKH OLQH VLGH RI WKH
WHUPLQDO EORFN LQ WKH HOHFWULFDO ER[ RI WKH FRQGHQVLQJ XQLW�
6HH )LJXUH �� 7KH XQLW VKRXOG EH ZLUHG WKURXJK D SURSHUO\
VL]HG IXVHG GLVFRQQHFW VZLWFK� 3URYLVLRQV KDYH EHHQPDGH
RQ WKH VLGH RI WKH XQLW IRU PRXQWLQJ D GLVFRQQHFW ER[�
)ROORZ WKH DSSURSULDWH ZLULQJ GLDJUDP DWWDFKHG WR WKH
LQVLGH RI WKH DFFHVV GRRU RI WKH FRQGHQVLQJ XQLW�
3URSHU IXVLQJ UHFRPPHQGDWLRQV DUH DOVR LQGLFDWHG RQ WKH
8QLW 5DWLQJ 3ODWH� +RZHYHU� LQ JHQHUDO� WKH EHVW IXVH IRU
DQ\ XQLW LV WKH VPDOOHVW IXVH WKDW ZLOO KROG WKH HTXLSPHQW RQ
WKH OLQH XQGHU QRUPDO XVH DQG VHUYLFH ZLWKRXW QXLVDQFH
WULSSLQJ EUHDNHUV RU EORZLQJ RI IXVHV� 7LPH��GHOD\ IXVHV
VXFK DV IXVHWURQ� RU IXVHVWDW DUH UHFRPPHQGHG WR SUHYHQW
EORZLQJ GXH WR VWDUWLQJ FXUUHQW �WKH FXUUHQW LQ��UXVK ZKHQ
WKH HTXLSPHQW VWDUWV LV UHIHUUHG WR DV WKH /RFNHG 5RWRU
$PSV RU /5$�� $ IXVH RI WKLV NLQG VL]HG SURSHUO\� ZLOO JLYH
PD[LPXP HTXLSPHQW SURWHFWLRQ� 8VH ���& ZLUH RU KLJKHU�
127(� 7KUHH 3KDVH 8QLWV �� ,I WKH XQLWV DUH ZLUHG
LQFRUUHFWO\� WKH\ ZLOO WU\ WR UXQ EDFNZDUGV� 7KH FRPSUHVVRU
ZLOO PDNH D ORXG EDQJ ZKHQ VWDUWHG DQG WKHQ VKXW GRZQ LI
WKH SKDVH LV ZURQJ RQ WKH ZLULQJ�

*URXQG &RQQHFWLRQV
$JURXQG OXJ LV LQVWDOOHG RQ WKH HOHFWULFDO FRQWURO SDQHO �6HH
)LJXUH ��� 5XQ D FRSSHU FRQGXFWRU RI WKH DSSURSULDWH VL]H
IURP WKH JURXQG OXJ WR D JURXQGHG FRQQHFWLRQ LQ WKH
HOHFWULFDO VHUYLFH SDQHO� &KHFN DOO JURXQG FRQQHFWLRQV WR
HQVXUH WKDW WKH\ DUH WLJKW�

/LQH 9ROWDJH :LULQJ
'R 127 FRPSOHWH OLQH YROWDJH FRQQHFWLRQV XQWLO XQLW LV
SHUPDQHQWO\ JURXQGHG� $OO OLQH YROWDJH FRQQHFWLRQV DQG
WKH JURXQG FRQQHFWLRQ 0867 EH PDGH ZLWK FRSSHU ZLUH�

/LQH 9ROWDJH &RQQHFWLRQV
/LQH YROWDJH ZLUHV HQWHU WKH XQLW WKURXJK WKH NQRFNRXW
ORFDWHG RQ WKH ULJKW IURQW RI WKH XQLW MXVW XQGHU WKH
GLVFRQQHFW ER[ PRXQWLQJ EUDFNHW DQG WKHQ HQWHU WKH
ERWWRP RI WKH FRQWURO ER[� 6HH )LJXUH �� &RPSOHWH WKH OLQH
VHUYLFH FRQQHFWLRQV WR WKH WHUPLQDO EORFN LQ WKH HOHFWULFDO
FRQWURO ER[� )RU DFFHVV� UHPRYH WKH FRQWURO ER[ SDQHO �6HH
)LJXUH ��� 5HIHU WR WKH ZLULQJ GLDJUDP IRU FRQQHFWLRQ
LQIRUPDWLRQ�

/RZ 9ROWDJH &RQQHFWLRQV
/RZYROWDJHZLULQJ FRQQHFWLRQV IRU WKH WKHUPRVWDW HQWHU WKH
XQLW DW WKH ULJKW IURQW MXVW XQGHU WKH GLVFRQQHFW ER[

PRXQWLQJ EUDFNHW� 5HPRYH WKH WHPSRUDU\ SOXJ DQG LQVWDOO
WKHUPRVWDW ZLUH ZLWK DSSURSULDWH VWUDLQ UHOLHI� 7KHUPRVWDW
FRQQHFWLRQV DUH PDGH DW WKH ORZ YROWDJH WHUPLQDO ERDUG
�6HH )LJXUH �� LQ WKH FRQWURO ER[� 5HIHU WR WKH ZLULQJ
GLDJUDP DQG LQVWUXFWLRQV LQFOXGHG ZLWK WKH WKHUPRVWDW�

,QGRRU &RLO

0DNH FRQQHFWLRQV WR LQGRRU EORZHU FRLO� 5HIHU WR ,QGRRU
&RLO PDQXDO IRU DGGLWLRQDO LQIRUPDWLRQ�

:LULQJ &KHFN

$IWHU ZLULQJ LV FRPSOHWHG� FKHFN DOO HOHFWULFDO FRQQHFWLRQV�
LQFOXGLQJ IDFWRU\ ZLULQJ� WR HQVXUH WKDW DOO FRQQHFWLRQV DUH
WLJKW� 5HSODFH DQG VHFXUH FRQWURO ER[ DFFHVV SDQHO EHIRUH
OHDYLQJ WKH XQLW RU WXUQLQJ RQ HOHFWULF SRZHU�

6WDUW��XS 3URFHGXUH

(OHFWULFDO VKRFN KD]DUG�

7XUQ 2)) HOHFWULF SRZHU DW IXVH ER[ RU VHUYLFH
SDQHO EHIRUH PDNLQJ DQ\ HOHFWULFDO FRQQHF�
WLRQV DQGHQVXUH DSURSHUJURXQGFRQQHFWLRQ LV
PDGH EHIRUH FRQQHFWLQJ OLQH YROWDJH�

)DLOXUH WR GR VR FDQ UHVXOW LQ SURSHUW\ GDPDJH�
SHUVRQDO LQMXU\ DQG�RU GHDWK�

&RROLQJ &KHFNV

127(� 6RPH WKHUPRVWDWV PD\ KDYH D WLPH GHOD\ RU RWKHU
IHDWXUHV WKDW ZLOO UHTXLUH FKDQJHV LQ WKH FKHFN��RXW
SURFHGXUH�

�� (QVXUH WKDW HOHFWULF SRZHU WR ERWK LQGRRU DQG RXWGRRU
XQLWV LV VKXW 2))�

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

�� 6HW WKHUPRVWDW IDQ VZLWFK WR $872�

�� 7XUQ 21 HOHFWULF SRZHU WR ERWK XQLWV� 1RWKLQJ VKRXOG
VWDUW UXQQLQJ� ,I DQ\ XQXVXDO DUFLQJ� RGRUV RU QRLVHV DUH
HQFRXQWHUHG� VKXW 2)) HOHFWULF SRZHU LPPHGLDWHO\ DQG
FKHFN IRU ZLULQJ HUURUV RU REVWUXFWLRQV LQ RU QHDU IDQV DQG
PRWRUV�

�� 6HW WKHUPRVWDW IDQ VZLWFK WR 21� 7KH LQGRRU EORZHU
VKRXOG UXQ�

127(� &KHFN IRU SURSHU LQGRRU EORZHU URWDWLRQ�

�� 6HW WKHUPRVWDW IDQ VZLWFK WR $872� 7KH LQGRRU EORZHU
VKRXOG VKXW 2))�

$OORZ XQLW WR VWD\ LQ WKLV PRGH IRU DW OHDVW VL[ KRXUV WR DOORZ
WKH FUDQNFDVH KHDWHU WR HYDSRUDWH DQ\ OLTXLG UHIULJHUDQW
WKDW LV LQ WKH FRPSUHVVRU RLO�
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�� 6HW WKHUPRVWDW DERYH URRP WHPSHUDWXUH� 6HW
WKHUPRVWDW +HDW��&RRO VHOHFWRU VZLWFK WR &22/� 6HW
WKHUPRVWDW EHORZ LQGLFDWHG URRP WHPSHUDWXUH� 7KH
FRQWDFWRU ZLOO FORVH DW WKH FRQGHQVLQJ XQLW DQG WKH LQGRRU
EORZHU VKRXOG VWDUW UXQQLQJ�
7KH FRPSUHVVRUV DQG RXWGRRU IDQV�V� ZLOO UXQ� ,I DQ\
XQXVXDO DUFLQJ� RGRUV RU QRLVHV DUH HQFRXQWHUHG� VKXW2))
HOHFWULF SRZHU LPPHGLDWHO\ DQG FKHFN IRU ZLULQJ HUURUV RU
REVWUXFWLRQV LQ RU QHDU IDQV DQG PRWRUV� &KHFN IRU SURSHU
URWDWLRQ RI IDQ PRWRUV� )DQV VKRXOG SXOO DLU LQ WKURXJK WKH
FRQGHQVLQJ FRLO DQG EORZ RXW WKURXJK WKH WRS JULOOV� ,I
PRWRUV RSHUDWH LQ UHYHUVH URWDWLRQ� OLQH SRODULW\ RI � SKDVH
SRZHU PXVW EH FKDQJHG�
127(� 7KH FRPSUHVVRUV KDYH D ILYH PLQXWH DQWL��F\FOH
GHOD\ WKDW LV DFWLYDWHG ZKHQHYHU WKH FRPSUHVVRUV DUH VKXW
RII� )RU LQVWDQFH� LI WKH XQLW LV PDQXDO VKXW RII ZKHQ WKH
FRPSUHVVRUV DUH UXQQLQJ DQG WKH XQLW LV WXUQHG EDFN RQ WZR
PLQXWHV ODWHU� LW ZLOO EH DQ DGGLWLRQDO WKUHH PLQXWHV EHIRUH
WKH FRPSUHVVRUV ZLOO UHVWDUW�
�� :LWK WKH XQLW RSHUDWLQJ� FORVH DOO GRRUV� ZLQGRZV DQG
RWKHU RSHQLQJV LQ WKH EXLOGLQJ� 6HW WKH WKHUPRVWDW WR WKH
GHVLUHG VHWWLQJ� 7KH XQLW PD\ UXQ VHYHUDO KRXUV RU HYHQ D
IXOO GD\ WR UHGXFH WKH LQLWLDO KHDW DQG PRLVWXUH LQ WKH
EXLOGLQJ� 7KLV LV QRUPDO IRU DQ\ DLU FRQGLWLRQLQJ V\VWHP�
�� $IWHU WKH XQLW KDV EHHQ RSHUDWLQJ IRU DQ KRXU RU PRUH�
FKHFN GXFWZRUN IRU VZHDWLQJ� ,I GXFWZRUN LV VZHDWLQJ�
DGGLWLRQDO LQVXODWLRQ ZLWK D YDSRU EDUULHU LV UHTXLUHG�
��� (QVXUH WKDW FRQGHQVDWH LV GUDLQLQJ SURSHUO\ IURP
LQGRRU XQLW�

8QLW 0DLQWHQDQFH
7KH XQLW VKRXOG EH LQVSHFWHG DQG FOHDQHG RQ DQ DQQXDO
EDVLV E\ D TXDOLILHG WHFKQLFLDQ� 7KLV VKRXOG LQFOXGH
FKHFNLQJ IRU DGHTXDWH FOHDUDQFHV� HOHFWULFDO FRQQHFWLRQV�
GXFW FRQQHFWLRQV � EORFNDJHV� DLU ILOWHUV� DLU IORZ�
OXEULFDWLRQ� DQG RSHUDWLRQDO SHUIRUPDQFH RI V\VWHP� &RLOV
PD\ UHTXLUH FOHDQLQJ� 7KH FRLO VKRXOG DOZD\V EH FROG
ZKHQ FOHDQLQJ� 8VH DQ DONDOLQH EDVHG FOHDQHU RQO\�
&OHDQLQJ D KRW FRLO RU XVLQJ DQ DFLG EDVHG FOHDQHU ZLOO
UHPRYH WKH SDLQW IURP WKH ILQV DQG PD\ FORJ WKH FRLO�

&251(5 :(,*+76 �/%6�
81,7 6,=(

�7RQ� $ % & '

23(5$7,1*

:(,*+7 727$/

������� ��� ��� ��� ��� ���

�� ��� ��� ��� ��� ���

�� ��� ��� ��� ��� ���

&

'

$

%

$

% &

'��µ

�����µ
&HQWHU RI
*UDYLW\

&HQWHU RI *UDYLW\ /RFDWLRQ

&RPSUHVVRUV $FFHVV
3DQHO



�


