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7R XQGHUVWDQG WKLV SURGXFW� DQG IRU VDIHW\ DQG
RSWLPXP SHUIRUPDQFH� UHDG WKLV PDQXDO EHIRUH
VWDUWLQJ WKH HQJLQH� 3D\ VSHFLDO DWWHQWLRQ WR 6$)(7<
,16758&7,216 KLJKOLJKWHG E\ WKLV V\PERO�

,W PHDQV &$87,21� :$51,1* RU '$1*(5 ��
SHUVRQDO VDIHW\ LQVWUXFWLRQ� )DLOXUH WR FRPSO\ ZLWK
WKH LQVWUXFWLRQ PD\ UHVXOW LQ SHUVRQDO LQMXU\�

7KH *5281'60$67(5 �����' PHHWV RU H[FHHGV
WKH $PHULFDQ 1DWLRQDO 6WDQGDUGV ,QVWLWXWH
V VDIHW\
VWDQGDUGV IRU ULGLQJ PRZHUV� WKXV 7252 SURXGO\
GLVSOD\V WKH $16, VDIHW\ VHDO�
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7KH *URXQGVPDVWHU9 ������' ZDV GHYHORSHG WR VDWLVI\ WKH GHPDQG IRU D ODUJH VFDOH URWDU\ PRZHU WKDW FRPELQHV
WKH SURGXFWLYLW\ RI D ����� IRRW PRZLQJ PDFKLQH ZLWK WKH KDQGOLQJ HDVH RI D WULPPRZHU� 7KH *URXQGVPDVWHU ������'
KDV DGYDQFHG FRQFHSWV LQ HQJLQHHULQJ DQG GHVLJQ� DQG LI SURSHUO\ PDLQWDLQHG� ZLOO SURYLGH H[FHOOHQW VHUYLFH�

6LQFH WKH*URXQGVPDVWHU ������' LV D KLJKTXDOLW\ SURGXFW� 7252 LV FRQFHUQHG DERXW LWV IXWXUH XVH DQG VDIHW\ RI WKH
XVHU� 7KHUHIRUH� DQ\RQH LQYROYHG ZLWK WKH SURGXFW� LQFOXGLQJ WKH RSHUDWRU� VKRXOG UHDG DQGXQGHUVWDQG WKLVPDQXDO�
0DMRU VHFWLRQV DUH�

�� 6DIHW\ ,QVWUXFWLRQV
�� 6SHFLILFDWLRQV
�� %HIRUH 2SHUDWLQJ

�� &RQWUROV
�� 2SHUDWLQJ ,QVWUXFWLRQV
�� 0DLQWHQDQFH

7KLV PDQXDO HPSKDVL]HV VDIHW\� PHFKDQLFDO DQG JHQHUDO SURGXFW LQIRUPDWLRQ� '$1*(5�:$51,1* DQG&$87,21
LGHQWLI\ VDIHW\ PHVVDJHV� :KHQHYHU WKH WULDQJXODU VDIHW\ DOHUW V\PERO DSSHDUV� XQGHUVWDQG WKH VDIHW\ PHVVDJH
WKDW IROORZV� )RU FRPSOHWH VDIHW\ LQVWUXFWLRQV� UHDG SDJHV � ��� �� ,03257$17 KLJKOLJKWV VSHFLDO PHFKDQLFDO
LQIRUPDWLRQ DQG 127( HPSKDVL]HV JHQHUDO SURGXFW LQIRUPDWLRQ ZRUWK\ RI VSHFLDO DWWHQWLRQ�

'LHVHO HQJLQH H[KDXVW DQG VRPH RI LWV
FRQVWLWXHQWV DUH NQRZQ WR WKH 6WDWH RI
&DOLIRUQLD WR FDXVH FDQFHU� ELUWK GHIHFWV�

RU RWKHU UHSURGXFWLYH KDUP�

63$5. $55(67(5
,Q VRPHSODFHV D VSDUN DUUHVWHUPXIIOHUPXVW EH XVHGEHFDXVHRI ORFDO� VWDWH RU IHGHUDO UHJXODWLRQV� 6LQFH WKH HQJLQH
RQ WKH *URXQGVPDVWHU ������' LV ILWWHG ZLWK D WXUER���FKDUJHU DV VWDQGDUG HTXLSPHQW� LW PHHWV WKH VSDUN DUUHVWRU
VWDQGDUGV RI WKH 8QLWHG 6WDWHV 'HSDUWPHQW RI $JULFXOWXUH� WKH 8QLWHG 6WDWHV )RUHVWU\ DQG 6HFWLRQ ����� 3XEOLF
5HVRXUFHV &RGH RI WKH 6WDWH RI &DOLIRUQLD�

7KLV SURGXFW LV HTXLSSHG ZLWK D GLHVHO HQJLQH FHUWLILHG E\ WKH PDQXIDFWXUHU WR PHHW (3$ UHJXODWLRQV IRU 1RQURDG
'LHVHO (QJLQH (PLVVLRQ 6WDQGDUGV LQ DIIHFW DW WKH WLPH RI PDQXIDFWXUH�

6(59O&( 0$18$/
7KH *URXQGVPDVWHU9 ������' 6HUYLFH 0DQXDO FRQWDLQV LQIRUPDWLRQ IRU WURXEOHVKRRWLQJ� WHVWLQJ DQG UHSDLU RI WKH
K\GUDXOLF V\VWHP� EUDNHV DQG FXWWLQJ XQLWV IRU WKH *URXQGVPDVWHU9 ������'� 7R RUGHU WKLV SXEOLFDWLRQ� FRQWDFW \RXU
ORFDO DXWKRUL]HG 7RUR 'LVWULEXWRU� $VN IRU )RUP �����������6/� *URXQGVPDVWHU9 ������' 6HUYLFH 0DQXDO�
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,1 7+( 8�6��
&RQWDFW 0LWVXELVKL (QJLQH 1RUWK $PHULFD 7HFKQLFDO
3XEOLFDWLRQV 'HSDUWPHQW� ��� 6XSUHPH 'ULYH
%HQVHQYLOOH� ,/� �����

2876,'( 7+( 8�6��
&RQWDFW \RXU ORFDO 0LWVXELVKL (QJLQH 'LVWULEXWRU �RU
<RXU $XWKRUL]HG 7RUR 'LVWULEXWRU��

:KHQHYHU \RX KDYH TXHVWLRQV RU QHHG VHUYLFH� FRQWDFW \RXU ORFDO DXWKRUL]HG 7RUR'LVWULEXWRU� ,Q DGGLWLRQ WR KDYLQJ D
FRPSOHWH OLQH RI DFFHVVRULHV DQG SURIHVVLRQDO WXUI FDUH VHUYLFH WHFKQLFLDQV� WKH GLVWULEXWRU KDV D FRPSOHWH OLQH RI
JHQXLQH 7252 UHSODFHPHQW SDUWV WR NHHS \RXU PDFKLQH RSHUDWLQJ SURSHUO\� .HHS \RXU 7252 DOO 7252� %X\
JHQXLQH 7252 SDUWV DQG DFFHVVRULHV�
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,PSURSHU XVH RUPDLQWHQDQFHE\ WKH RSHUDWRU RU RZQHU
RI WKHPDFKLQH FDQ UHVXOW LQ LQMXU\� 5HGXFH WKHSRWHQWLDO
IRU DQ\ LQMXU\ E\ FRPSO\LQJ ZLWK WKH IROORZLQJ VDIHW\
LQVWUXFWLRQV�
%()25( 23(5$7,1*
�� 5HDG DQG XQGHUVWDQG WKH FRQWHQWV RI WKLV PDQXDO
EHIRUH RSHUDWLQJ WKH PDFKLQH� 7R JHW UHSODFHPHQW
PDQXDOV� VHQG FRPSOHWH PRGHO DQG VHULDO QXPEHU WR�

7KH 7RUR &RPSDQ\
���� /\QGDOH $YHQXH 6RXWK
%ORRPLQJWRQ� 01 �������������

�� 1HYHU DOORZ FKLOGUHQ WR RSHUDWH WKH PDFKLQH RU
DGXOWV WR RSHUDWH LW ZLWKRXW SURSHU LQVWUXFWLRQ�
�� %HFRPH IDPLOLDU ZLWK WKH FRQWUROV DQG NQRZ KRZ WR
VWRS WKH PDFKLQH DQG HQJLQH TXLFNO\�
�� .HHS DOO VKLHOGV� VDIHW\ GHYLFHV DQG GHFDOV LQ
SODFH� ,I D VKLHOG� VDIHW\ GHYLFH RU GHFDO LV
PDOIXQFWLRQLQJ� LOOHJLEOH RU GDPDJHG� UHSDLU RU UHSODFH
LW EHIRUH RSHUDWLQJ WKH PDFKLQH�
�� $OZD\V ZHDU VXEVWDQWLDO VKRHV� 'R QRW RSHUDWH
PDFKLQH ZKLOH ZHDULQJ VDQGDOV� WHQQLV VKRHV�
VQHDNHUV RU ZKHQ EDUHIRRW� 'R QRW ZHDU ORRVH ILWWLQJ
FORWKLQJ WKDW FRXOG JHW FDXJKW LQ PRYLQJ SDUWV DQG
SRVVLEO\ FDXVH SHUVRQDO LQMXU\�
�� :HDULQJ VDIHW\ JODVVHV� VDIHW\ VKRHV� ORQJ SDQWV
DQG D KHOPHW LV DGYLVDEOH DQG UHTXLUHG E\ VRPH ORFDO
RUGLQDQFHV DQG LQVXUDQFH UHJXODWLRQV�
�� 0DNH VXUH WKH ZRUN DUHD LV FOHDU RI REMHFWV ZKLFK
PLJKW EH SLFNHG XS DQG WKURZQ E\ WKH FXWWHU EODGHV�

�� 'R QRW FDUU\ SDVVHQJHUV RQ WKH PDFKLQH� .HHS
HYHU\RQH� HVSHFLDOO\ FKLOGUHQ DQG SHWV� DZD\ IURP WKH
DUHDV RI RSHUDWLRQ�
�� 6LQFH GLHVHO IXHO LV KLJKO\ IODPPDEOH� KDQGOH LW
FDUHIXOO\�

$� 8VH DQ DSSURYHG IXHO FRQWDLQHU�
%� 'RQRW UHPRYH IXHO WDQN FDSZKLOH HQJLQH LV KRW
RU UXQQLQJ�
&� 'R QRW VPRNH ZKLOH KDQGOLQJ IXHO�
'� )LOO IXHO WDQN RXWGRRUV DQG RQO\ WR ZLWKLQ DQ
LQFK ��� PP� IURP WKH WRS RI WKH WDQN� QRW WKH ILOOHU
QHFN� 'R QRW RYHUILOO�
(� :LSH XS DQ\ VSLOOHG IXHO�

��� %H VXUH LQWHUORFN VZLWFKHV DUH DGMXVWHG FRUUHFWO\
VR HQJLQH FDQQRW EH VWDUWHG XQOHVV WUDFWLRQ SHGDO LV
UHOHDVHG ��� QHXWUDO SRVLWLRQ ��� DQG 372 VZLWFK LV LQ
1(875$/ SRVLWLRQ�
:+,/( 23(5$7,1*
��� &KHFN LQWHUORFN VZLWFKHV GDLO\ IRU SURSHU
RSHUDWLRQ� ,I D VZLWFK PDOIXQFWLRQV� UHSODFH RU DGMXVW LW
EHIRUH RSHUDWLQJ WKH PDFKLQH� 7KH LQWHUORFN V\VWHP LV
IRU \RXU SURWHFWLRQ� VR GR QRW E\SDVV LW� 5HSODFH DOO
LQWHUORFN VZLWFKHV HYHU\ WZR \HDUV�
��� 'R QRW UXQ HQJLQH LQ D FRQILQHG DUHD ZLWKRXW
DGHTXDWH YHQWLODWLRQ� ([KDXVW LV KD]DUGRXV DQG FRXOG
EH GHDGO\�
��� 6LW RQ WKH VHDW ZKHQ VWDUWLQJ DQG RSHUDWLQJ WKH
PDFKLQH�
��� %HIRUH VWDUWLQJ WKH HQJLQH HDFK GD\� WHVW ZDUQLQJ
ODPSV DQG VLJQDO OLJKWV WR DVVXUH SURSHU RSHUDWLRQ�
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��� 3D\ DWWHQWLRQ ZKHQ XVLQJ WKH PDFKLQH� 7R SUHYHQW
ORVV RI FRQWURO�

$� 0RZ RQO\ LQ GD\OLJKW RU ZKHQ WKHUH LV JRRG
DUWLILFLDO OLJKW�
%� :DWFK IRU KROHV RU RWKHU KLGGHQ KD]DUGV�
&� %H H[WUHPHO\ FDUHIXO ZKHQ RSHUDWLQJ FORVH WR
VDQG WUDSV� GLWFKHV� FUHHNV� VWHHSKLOOVLGHV RU RWKHU
KD]DUGV�
'� 5HGXFH VSHHG ZKHQ PDNLQJ VKDUS WXUQV�
$YRLG VXGGHQ VWRSV DQG VWDUWV�
(� /RRN WR WKH UHDU WR DVVXUH QR RQH LV EHKLQG WKH
PDFKLQH EHIRUH EDFNLQJ XS�
)� :DWFK IRU WUDIILF ZKHQ QHDU RU FURVVLQJ URDGV�
$OZD\V \LHOG WKH ULJKW���RI���ZD\�
*� 5HGXFH VSHHG ZKHQ GULYLQJ GRZQKLOO�

��� .HHS KDQGV� IHHW DQG FORWKLQJ DZD\ IURP PRYLQJ
SDUWV DQG WKH FXWWLQJ XQLWV�
��� 7KLV SURGXFW PD\ H[FHHG QRLVH OHYHOV RI �� G%�$�
DW WKH RSHUDWRU SRVLWLRQ� (DU SURWHFWRUV DUH
UHFRPPHQGHG� IRU SURORQJHG H[SRVXUH� WR UHGXFH WKH
SRWHQWLDO RI SHUPDQHQW KHDULQJ GDPDJH�
��� 'R QRW WRXFK HQJLQH� WXUER���FKDUJHU� UDGLDWRU�
PXIIOHU RU H[KDXVW SLSH ZKLOH HQJLQH LV UXQQLQJ RU VRRQ
DIWHU LW LV VWRSSHG� 7KHVH DUHDV FRXOG EH KRW HQRXJK WR
FDXVH EXUQV�
��� %HIRUH JHWWLQJ RII WKH VHDW�

$� 0RYH WUDFWLRQ SHGDO WR QHXWUDO�
%� 6HW SDUNLQJ EUDNH�
&� 'LVHQJDJH FXWWLQJ XQLWV DQG ZDLW IRU EODGHV WR
VWRS�
'� 6WRS HQJLQH DQG UHPRYH NH\ IURP VZLWFK�
(� 'R QRW SDUN RQ VORSHV XQOHVV ZKHHOV DUH
FKRFNHG RU EORFNHG�

��� ,I D FXWWLQJ EODGH VWULNHV D VROLG REMHFW RU YLEUDWHV
DEQRUPDOO\� VWRS LPPHGLDWHO\� WXUQ HQJLQH RII� VHW
SDUNLQJ EUDNH DQG ZDLW IRU DOO PRWLRQ WR VWRS� ,QVSHFW
IRU GDPDJH� 5HSDLU RU UHSODFH DQ\ GDPDJHG SDUWV
EHIRUH RSHUDWLQJ�

0$,17(1$1&(
��� %HIRUH VHUYLFLQJ RU PDNLQJ DGMXVWPHQWV� VWRS
HQJLQH DQG UHPRYH NH\ IURP WKH VZLWFK�
��� $VVXUH HQWLUH PDFKLQH LV SURSHUO\ PDLQWDLQHG DQG
LQ JRRG RSHUDWLQJ FRQGLWLRQ� )UHTXHQWO\ FKHFN DOO QXWV�
EROWV DQG VFUHZV�

��� )UHTXHQWO\ FKHFN DOO K\GUDXOLF OLQH FRQQHFWRUV DQG
ILWWLQJV� $VVXUH DOO K\GUDXOLF KRVHV DQG OLQHV DUH LQ
JRRG FRQGLWLRQ EHIRUH DSSO\LQJ SUHVVXUH WR WKH
V\VWHP�
��� ,I WKH *URXQGVPDVWHU ������' ORVHV SRZHU DQG
QHHGV WR EH PRYHG� HLWKHU E\���SDVV WKH K\GUDXOLF
SXPS RU XQORFN WKH IURQW ZKHHO KXEV� 8QORFNLQJ WKH
IURQW ZKHHOV GLVDEOHV WKH PDFKLQH EUDNLQJ V\VWHP�
%ORFN WKH ZKHHOV EHIRUH XQORFNLQJ WKH KXEV WR NHHS
WKH PDFKLQH IURP PRYLQJ� 7R WRZ WKH PDFKLQH�
FRQQHFW WR WKH WRZLQJ YHKLFOH ZLWK D ULJLG WRZLQJ
GHYLFH� 'R QRW XVH FKDLQV� FDEOHV RU RWKHU QRQ���ULJLG
GHYLFHV IRU WRZLQJ� /RFN WKH KXEV ZKHQ WRZLQJ LV
FRPSOHWHG�
��� .HHS ERG\ DQG KDQGV DZD\ IURP SLQ KROH OHDNV RU
QR]]OHV WKDW HMHFW KLJK SUHVVXUH K\GUDXOLF IOXLG� 8VH
FDUGERDUG RU SDSHU WR ILQG K\GUDXOLF OHDNV� +\GUDXOLF
IOXLG HVFDSLQJ XQGHU SUHVVXUH FDQ SHQHWUDWH VNLQ DQG
FDXVH LQMXU\� )OXLG DFFLGHQWDOO\ LQMHFWHG LQWR WKH VNLQ
PXVW EH VXUJLFDOO\ UHPRYHG ZLWKLQ D IHZ KRXUV E\ D
GRFWRU RU JDQJUHQH PD\ RFFXU�
��� %HIRUH DQ\ K\GUDXOLF V\VWHP PDLQWHQDQFH� VWRS
HQJLQH DQG ORZHU FXWWLQJ XQLWV WR WKH JURXQG VR DOO
SUHVVXUH LV UHOLHYHG�
��� )RUPDMRU UHSDLUV RU RWKHU DVVLVWDQFH� FRQWDFW \RXU
ORFDO 7RUR 'LVWULEXWRU�
��� 7R UHGXFH SRWHQWLDO ILUH KD]DUG� NHHS HQJLQH DUHD
IUHH RI H[FHVVLYH JUHDVH� JUDVV� OHDYHV DQG GLUW�
��� ,I HQJLQH PXVW EH UXQQLQJ WR SHUIRUPPDLQWHQDQFH
RU DQ DGMXVWPHQW� NHHS KDQGV� IHHW� FORWKLQJ DQG RWKHU
SDUWV RI WKH ERG\ DZD\ IURP FXWWLQJ XQLWV DQG RWKHU
PRYLQJ SDUWV� .HHS HYHU\RQH DZD\�
��� 'R QRW RYHUVSHHG WKH HQJLQH E\ FKDQJLQJ
JRYHUQRU VHWWLQJ� 0D[LPXPHQJLQH VSHHG LV ���� USP�
7R DVVXUH VDIHW\ DQG DFFXUDF\� KDYH DQ $XWKRUL]HG
7RUR 'LVWULEXWRU FKHFN PD[LPXP HQJLQH VSHHG�
��� 6KXW HQJLQH RII EHIRUH FKHFNLQJRU DGGLQJRLO WR WKH
FUDQNFDVH�
��� 'LVFRQQHFW EDWWHU\ EHIRUH VHUYLFLQJ WKH PDFKLQH�
,I EDWWHU\ YROWDJH LV UHTXLUHG IRU WURXEOHVKRRWLQJ RU WHVW
SURFHGXUHV� WHPSRUDULO\ FRQQHFW WKH EDWWHU\�
��� )RU RSWLPXPSHUIRUPDQFH DQG VDIHW\� XVHJHQXLQH
7RUR UHSODFHPHQW SDUWV DQG DFFHVVRULHV�
5HSODFHPHQW SDUWV DQG DFFHVVRULHV PDGH E\ RWKHU
PDQXIDFWXUHUV FRXOG EH GDQJHURXV DQG PD\ YRLG WKH
SURGXFW ZDUUDQW\ RI 7KH 7RUR &RPSDQ\�
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7KH IROORZLQJ GHFDOV DUH LQVWDOOHG RQ WKH PDFKLQH� ,I DQ\ EHFRPH GDPDJHG RU LOOHJLEOH� UHSODFH LW� 7KH GHFDO SDUW
QXPEHU LV OLVWHG EHORZ DQG LQ \RXU SDUWV FDWDORJ� 5HSODFHPHQW GHFDOV FDQ EH RUGHUHG IURP \RXU $XWKRUL]HG 7RUR
'LVWULEXWRU�
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63(&,),&$7,216
75$&7,21 81,7
(QJLQH� 0LWVXELVKL� 0RGHO 6�6���'7 � F\FOH� IRXU
F\OLQGHU� RYHU���KHDG YDOYH� ����� FX� LQ� ����� FF�
GLVSODFHPHQW� ZDWHU FRROHG GLHVHO� 5DWHG �� KS #
���� USP� ���� FRPSUHVVLRQ UDWLR� GLUHFW LQMHFWHG DQG
WXUER���FKDUJHG� &UDQNFDVH FDSDFLW\� ��� TW �� O��

$LU &OHDQHU� +HDY\ GXW\� FHQWULIXJDO DLU W\SH
Z�UHSODFHDEOH HOHPHQW�

&RROLQJ 6\VWHP� 5DGLDWRU Z�ZLGH���VSDFHG ILQV
�� SHU LQ��� 9DULDEOH VSHHG IDQ FRQWUROOHG E\ HQJLQH
WHPSHUDWXUH� )XOO IORZ K\GUDXOLF RLO FRROHU �� ILQV�LQ���
&RRODQW FDSDFLW\ ��� JDO ����� O� RI ����� PL[WXUH RI
HWK\OHQH JO\FRO DQG ZDWHU�

)XHO 6\VWHP� )XHO WDQN FDSDFLW\� �� JDO ���� O� RI 1R� �
GLHVHO IXHO�

(OHFWULFDO� �� YROW DXWRPRWLYH W\SH V\VWHP� 'XDO
PDLQWHQDQFH IUHH EDWWHULHV Z����� $PS FROG FUDQNLQJ
SRZHU DW �E ) ���E &�� �� $PS DOWHUQDWRU ZLWK LQWHJUDO
UHJXODWRU�

&RQWUROV� ,QGLYLGXDO GHFN OLIW OHYHUV� +LJK 5DQJH�/RZ
5DQJH JURXQG VSHHG VHOHFWRU� 372 DQG LJQLWLRQ
VZLWFKHV� +DQG WKURWWOH� 21�2)) FUXLVH FRQWURO VZLWFK
DQG FUXLVH HQJDJH EXWWRQ� 6LQJOH LPSOHPHQW VKXW���RII�
VWHHULQJ WRZHU DQG ZKHHO WLOW OHYHU DQG VHUYLFH EUDNH
SHGDO� )RRW RSHUDWHG WUDFWLRQ SHGDO DQG VWHHULQJEUDNH
SHGDOV ZLWK SDUNLQJ EUDNH ODWFK�

:DUQLQJ6\VWHPV� ,QGLFDWRU OLJKWV DQG DXGLEOH VLJQDOV
ZDUQ RI�
/RZ HQJLQH RLO SUHVVXUH�
+LJK ZDWHU WHPSHUDWXUH�
1R FKDUJH�
:DWHU LQ IXHO�
/RZ K\GUDXOLF RLO OHYHO�
+LJK K\GUDXOLF RLO WHPSHUDWXUH�
$LU FOHDQHU FORJJHG�
+\GUDXOLF RLO ILOWHU QHHGV VHUYLFH�

,QGLFDWRU OLJKWV DORQH LQGLFDWH�
3DUNLQJ EUDNH RQ�
&UXLVH FRQWURO LV HQJDJHG�
*URXQGVPDVWHU ������' LV LQ +LJK 5DQJH JURXQG
VSHHG PRGH�

,QWHUORFN 6\VWHP� 3UHYHQWV HQJLQH VWDUWLQJ LI WUDFWLRQ
SHGDO LV RXW RI QHXWUDO� 6WRSV HQJLQH LI RSHUDWRU HLWKHU
OHDYHV VHDW RU SDUNLQJ EUDNH RQ ZLWK WUDFWLRQ SHGDO RXW
RI QHXWUDO� 3UHYHQWV 372 HQJDJHPHQW LI RSHUDWRU LV RXW
RI VHDW� HQJLQH LV RII� RU DOO FXWWLQJ XQLWV DUH UDLVHG�
3UHYHQWV HQJDJHPHQW RI +LJK 5DQJH JURXQG VSHHG
PRGH LI D FXWWLQJ XQLW LV ORZHUHG� IURQW FXWWLQJ XQLW LV QRW
IXOO\ UDLVHG RU LI HQJLQH LV VKXW RII�

6WHHULQJ� �������� LQ� ��� FP� SDWHQWHG WLOW VWHHULQJ
ZKHHO DQG WRZHU� UHOHDVHG DQG ORFNHGE\ VLQJOH FRQWURO
OHYHU� 'XDO K\GUDXOLF F\OLQGHU SRZHU VWHHULQJ IRU H[WUD
VKDUS WXUQLQJ�

6HDW DQG 6WRUDJH� 'HOX[H VHDW Z�DUPUHVWV� EDFNUHVW
DQG VXVSHQVLRQ� $GMXVWDEOH IRUH DQG DIW WUDYHO� ZHLJKW
DQG KHLJKW� 7RRO VWRUDJH WUD\ XQGHU KLQJHG IORRU SODWH�
VWRUDJH DQG EHYHUDJH KROGHU DORQJVLGH FRQWURO SDQHO�
%UDNHV� (QFORVHG� PXOWLSOH IURQW K\GUDXOLF GLVF EUDNHV
RSHUDWHG E\ ULJKW IRRW SHGDO� 0HFKDQLFDO VWHHULQJ
EUDNHV YLD WZR SHGDOV ZKLFK ORFN WRJHWKHU IRU SDUNLQJ
EUDNH IXQFWLRQ� '\QDPLF EUDNLQJ WKURXJK FORVHG��� ORRS
K\GURVWDWLF GULYH�
7LUHV�:KHHOV�
)URQW ��� WZR �� [ ����������� ����SO\ KLJK IORDWDWLRQ
WXUI WLUHV Z�WXEHV�
5HDU ��� WZR �� [ ����������� � SO\ WXEHOHVV WXUI WLUH�
*URXQG 6SHHG� ,QILQLWHO\ YDULDEOH�
)RUZDUG 6SHHGV ��� /RZ� ������� PSK ����� NP�K��

+LJK� ������ PSK ����� NP�K��
5HYHUVH 6SHHGV ��� /RZ� ����� PSK ���� NP�K��

+LJK� ����� PSK ����� NP�K��
*URXQG &OHDUDQFH� � LQ� ����� FP��
+\GUDXOLF 2LO 6\VWHP DQG 5HVHUYRLU� �� JDO ���� O�
WRWDO V\VWHP FDSDFLW\� 5HVHUYRLU FDSDFLW\� �� JDO
���� O�� 5HSODFHDEOH VSLQ���RQ � PLFURQ ILOWHU HOHPHQW�
7UDFWLRQ 6\VWHP� +\GURVWDWLF FORVHG ORRS V\VWHP
GULYLQJ JHDU UHGXFWLRQ ZKHHO GULYHV� +DV E\SDVV YDOYH
IRU WRZLQJ� $GMXVWDEOH IRRW SHGDO ZLWK VSHHG VWRS
FRQWUROV IRUZDUG�UHYHUVH JURXQG VSHHG� 6ZLWFK
HQJDJHG FUXLVH FRQWURO� GLVHQJDJHG E\ VHUYLFH EUDNH
RU 21�2)) VZLWFK� &UXLVH VSHHG FKDQJHDEOH ZLWKRXW
GLVHQJDJHPHQW�
0DFKLQH )OXLG 5HFRPPHQGDWLRQV�
(QJLQH 2LO� $3, 6HUYLFH &ODVVLILFDWLRQ &' �VHH %HIRUH
2SHUDWLQJ RU /XEULFDWLRQ VHFWLRQ IRU RLO JUDGH
UHFRPPHQGDWLRQV��
'LHVHO )XHO� $670 1R� ����'
&RROLQJ 6\VWHP� ����� PL[� :DWHU 	 (WK\OHQH *O\FRO
+\GUDXOLF 2LO �5HFRPPHQGHG EUDQGV��
0RELO �� 0
0RELO '7( ��
6KHOO 7HOOXV ��
$PRFR 5\NRQ 2LO ���
&RQRFR 6XSHU +\GUDXOLF 2LO ��
([[RQ 1XWR + ��
.HQGDOO .HQRLO 5 	 2 $: ��
3HQQ]RLO 3HQUHFR ��
3KLOOLSV 0DJQXV $ ��
6WDQGDUG (QHUJRO +/3 ��
6XQ 6XQYLV ��� :5
8QLRQ 8QD[ $: ��
1RWH� $OO DUH LQWHUFKDQJHDEOH�
,03257$17� 8VH RQO\ K\GUDXOLF RLOV VSHFLILHG�
2WKHU IOXLGV FRXOG FDXVH V\VWHP GDPDJH�
1RWH� $ UHG G\H DGGLWLYH IRU WKH K\GUDXOLF V\VWHP RLO LV
DYDLODEOH LQ ��� R] ��� PO� ERWWOHV� 2QH ERWWOH LV
VXIILFLHQW IRU ����� JDO �������� O� RI K\GUDXOLF RLO� 2UGHU
3DUW 1R� ��������� IURP \RXU $XWKRUL]HG 7RUR
'LVWULEXWRU�
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&XWWLQJ 8QLW 'ULYH 6\VWHP� $OO K\GUDXOLF GULYH� ,QLWLDO
FXWWLQJ GULYH HQJDJHPHQW YLD HOHFWULF VZLWFK� 'ULYH
VKXWV RII RU HQJDJHV LQGLYLGXDOO\ DV FXWWLQJ XQLWV DUH
UDLVHG RU ORZHUHG�

$XWRPDWLF :HLJKW 7UDQVIHU� 3DWHQWHG DXWRPDWLF
ZHLJKW WUDQVIHU IURP GHFNV WR WUDFWLRQ XQLW XQGHU
GHPDQGLQJ WUDFWLRQ VLWXDWLRQV IRU LPSURYHG WUDFWLRQ
DQG GHFN IORDWDWLRQ�

&XWWLQJ 8QLW &RQILJXUDWLRQ� $ �� LQ� ���� FP� 7ULIOH[
IURQW FHQWHU FXWWLQJ XQLW DQG WZR �� LQ� ���� FP�
RXWERDUG FXWWLQJ XQLWV�

0RZLQJ5DWH�:LGWK�0RZVXS WR�������� DFUHV�KU ����
KHFWDUHV DW ��� PSK ����� NP�KU� XVLQJ DOO FXWWLQJ XQLWV
�DVVXPHV QR RYHUODS DQG VWRSV��

7RWDO FXWWLQJ ZLGWK� ��� LQ� ���� FP��

+HLJKW��RI��&XW 5DQJH�
/RZ ��� ����� LQ� ����������� FP��
+LJK ��� ������� ��� ������� LQ� ��������� FP��

%ODGHV� ,QWHUFKDQJHDEOH KHDW WUHDWHG VWHHO EODGHV� ��
LQ� ����� FP� ORQJ� ��� LQ����� PP� WKLFN DQG ������� LQ�
���� FP� ZLGH� � EODGHV RQ 7ULIOH[ DQG � HDFK RQ
RXWERDUG XQLWV�

$QWL��VFDOS 'HYLFHV� &XWWLQJ XQLWV HTXLSSHG ZLWK
DGMXVWDEOH VNLGV� $QWL���VFDOS FXS RQ HDFK EODGH
DVVHPEO\�
75,)/(; &877,1* 81,7 �)5217�

7\SH� 7ULIOH[ IURQW PRXQWHG URWDU\ FXWWLQJ XQLW ZLWK �
EODGH VSLQGOHV DQG �� LQ� ���� FP� ZLGWK RI FXW�

7ULPPLQJ $ELOLW\� 7ULPV WR HLWKHU VLGH� � LQ� ����� FP�
FXWWLQJ XQLW RIIVHW IURP RXWVLGH RI ZKHHO WR WULP VLGH RI
IURQW FXWWLQJ XQLW RQ HLWKHU VLGH�

+HLJKW��RI��&XW $GMXVWPHQW� ��� LQ� ����� PP�
LQFUHPHQWV E\ VSDFHUV RQ IURQW FDVWRU VKDIWV DQG FOHYLV
SLQV RQ UHDU ZKHHO IRUNV�

&XWWHU 'ULYH� +\GUDXOLF JHDU PRWRU� l%%l KH[ VHFWLRQ
EHOW WR FHQWHU FXWWLQJ XQLW VSLQGOHV� l%l VHFWLRQ EHOW WR
ZLQJV� 6SOLQHG VKDIWV� HDFK LQ WZR JUHDVHDEOH� WDSHUHG
UROOHU EHDULQJV LQ FDVW LURQ KRXVLQJV �JUHDVHDEOH IURP
WKH WRS�� 6HOI WHQVLRQLQJ DQG SHUPDQHQWO\ OXEULFDWHG
EHOW LGOHUV�

&DVWRU :KHHOV� 7ZR ����� [ ���� DQG WZR �� [ ����
KHDY\ GXW\� SQHXPDWLF FDVWRU ZKHHOV�

287%2$5' &877,1* 81,76
7\SH� 7ZR� WKUHH VSLQGOH� VLGH PRXQWHG URWDU\ FXWWLQJ
XQLWV HDFK ZLWK D �� LQ� ���� FP� ZLGWK RI FXW�

7ULPPLQJ $ELOLW\� 7ULPV WR HLWKHU VLGH� �� LQ� ����FP�
FXWWLQJ XQLW RIIVHW IURP RXWVLGH RI ZKHHO WR WULP VLGH RI
VLGH FXWWLQJ XQLW RQ HLWKHU VLGH�

+HLJKW��RI��&XW $GMXVWPHQW� ��� LQ� ����� PP�
LQFUHPHQWV E\ VSDFHUV RQ DOO FDVWRU VKDIWV�

&XWWHU 'ULYH� +\GUDXOLF JHDU PRWRU� 7KUHH l%l VHFWLRQ
EHOWV WR VSLQGOHV

&DVWRU :KHHOV� )RXU ����� [ ���� KHDY\ GXW\�
LQWHUFKDQJHDEOH� SQHXPDWLF FDVWRU ZKHHOV�

&XWWLQJ 8QLW 6XVSHQVLRQ� 2XWERDUG FXWWLQJ XQLW DUPV
SLYRW IURP FHQWHU� VZHHS FXWWLQJ XQLWV IRUZDUG LQ PRZ
DQG OLIW� DQG URWDWH FXWWLQJ XQLWV GRZQ DQG EDFN LQ
WUDQVSRUW� $UPV KDYH UXEEHU PRXQW GHVLJQ IRU VKRFN
DEVRUSWLRQ DQGPRUH FXWWLQJ XQLW IORDWDWLRQ �SDWHQWHG��
$GMXVWDEOH� VSULQJ��� ORDGHG� EUHDNDZD\ DUPV UHOHDVH
DQG URWDWH RXWERDUG FXWWLQJ XQLW XSRQ DFFLGHQWDO
LPSDFW� $XWRPDWLFDOO\ UHVHW ZKHQ FXWWLQJ XQLW LV UDLVHG�
&DP ORFN OLQNV DXWRPDWLFDOO\ VHFXUH RXWERDUG FXWWLQJ
XQLWV LQ WUDQVSRUW SRVLWLRQ�

0DFKLQH :LGWK �$SSUR[���
7UDQVSRUW ��� � IW��� LQ� ���� FP��
0RZ ��� �� IW� � LQ����� FP��

0DFKLQH +HLJKW �$SSUR[���

7UDQVSRUW ��� � IW� � LQ� ���� FP� ��� WR WRSRI UDLVHG FXWWLQJ
XQLWV�

0RZ ��� � IW��� LQ����� FP� ��� WR WRS RI VHDW EDFN�

0DFKLQH 2YHUDOO /HQJWK �$SSUR[��� �� IW���� FP��

7RWDO :HLJKW �ZLWK IOXLGV� >$SSUR[�@� ���� OE
����� NJ��

$FFHVVRULHV�
����3RVW 5ROO 2YHU 3URWHFWLRQ 6\VWHP
&DQRS\ RSWLRQ
&DQRS\ Z� ZLQGVKLHOG RSWLRQ
&DE ZLWK 5ROO 2YHU 3URWHFWLRQ 6\VWHP
5RDG /LJKW 3DFNDJH
� IW ���� FP� 5RWDU\ %URRP
$LU &RQGLWLRQLQJ
� )RRW 6QRZ EORZHU
/HDI 0XOFKHU
&ROG 6WDUW .LW
)RDP )LOOHG &DVWRU 7LUHV
([WUD 7UDFWLRQ 'ULYH 7LUH

6SHFLILFDWLRQV DQG GHVLJQ VXEMHFW WR FKDQJH ZLWKRXW QRWLFH�
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/226( 3$576
1RWH� 8VH WKLV FKDUW DV D FKHFNOLVW WR HQVXUH DOO SDUWV KDYH EHHQ VKLSSHG�

'(6&5,37,21 47<� 86(

'HFN 7LOW /LQN � 7R VHFXUH IURQW FXWWLQJ XQLW LQ YHUWLFDO SRVLWLRQ IRU
VHUYLFH� �6KLSSHG LQ WRRO ER[�

.OLN 3LQ � 8VHG ZLWK 'HFN 7LOW /LQN� �6KLSSHG LQVWDOOHG�
2SHUDWRU
V 0DQXDO � 5HDG DQG XQGHUVWDQG EHIRUH RSHUDWLQJ PDFKLQH�
3DUWV &DWDORJ �
2SHUDWRU 9LGHR � 9LHZ DQG XQGHUVWDQG EHIRUH RSHUDWLQJ PDFKLQH
'LDJQRVWLF $&( ZLWK 2YHUOD\ � 7URXEOH 6KRRWLQJ $LG
5HJLVWUDWLRQ &DUG � )LOO 2XW DQG 5HWXUQ WR 7RUR��6KLSSHG LQ WRRO ER[�
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&$87,21

:HDU VDIHW\ JRJJOHV DQG UXEEHU JORYHV
ZKHQ ZRUNLQJ ZLWK EDWWHULHV� &KDUJH EDW�
WHULHV LQ D ZHOO ��YHQWLODWHG SODFH VR JDVHV
SURGXFHG ZKLOH FKDUJLQJ FDQ GLVVLSDWH�
6LQFH WKH JDVHV DUH H[SORVLYH� NHHS HOHF�
WULFDO VSDUN DQG RSHQ IODPH DZD\ IURP
EDWWHULHV� 'R QRW VPRNH� 1DXVHD PD\
UHVXOW LI WKH JDVHV DUH LQKDOHG� 8QSOXJ
FKDUJHU IURP HOHFWULFDO RXWOHW EHIRUH FRQ�
QHFWLQJ WR RU GLVFRQQHFWLQJ FKDUJHU OHDGV
IURP EDWWHU\ SRVWV�

&+(&. %$77(5,(6 �,QLWLDO SUHSDUDWLRQ�

�� 8QODWFK WKH KRRG DQG OHIW KDQG HQJLQH VLGH SDQHO
�)LJ� ��� 5DLVH DQG SURS KRRG RSHQ DQG UHPRYH WKH OHIW
VLGH SDQHO� 0DNH VXUH KRRG SURS LV VHFXUHG LQ RQH RI
WKH PRXQWLQJ EUDFNHWV RQ KRRG�

)LJXUH �
�� (QJLQH +RRG
�� /HIW 6LGH 3DQHO

�� +RRG /DWFKHV
�� 6LGH 3DQHO
/DWFK

�� 5HPRYH WKH FDSVFUHZV VHFXULQJ WKH EDWWHU\ WUD\
DQG VOLGH WKH WUD\ RXW �)LJ� ���

�� &KHFN ERWK EDWWHULHV IRU FKDUJHZLWK D K\GURPHWHU�
,I EDWWHULHV FKHFN DFFHSWDEO\� VOLGH WUD\ EDFN LQ SODFH�
VHFXUH ZLWK FDSVFUHZV DQG ORFNZDVKHUV DQG LQVWDOO
VLGH SDQHO� ,I EDWWHULHV UHTXLUH FKDUJLQJ� SURFHHG WR
VWHS ��

�� 5HPRYH QHJDWLYH ����� EDWWHU\ FDEOHV IURP EDWWHULHV
�)LJ� ��� &RQQHFW D � WR � $PS EDWWHU\ FKDUJHU WR WKH
SRVWV� &KDUJH WKH EDWWHULHV DW D UDWH RI � WR � $PSHUHV
IRU � WR � KRXUV�

�� :KHQ EDWWHULHV DUH IXOO\ FKDUJHG� GLVFRQQHFW
FKDUJHU IURP HOHFWULFDO RXWOHW DQG EDWWHU\ SRVWV�

�� ,QVWDOO QHJDWLYH ����� FDEOH HQGV� VOLGH WUD\ EDFN LQ
SODFH� VHFXUH ZLWK FDSVFUHZV DQG LQVWDOO VLGH SDQHO�

)LJXUH �
�� %DWWHU\ 7UD\
�� 7UD\ 0RXQWLQJ +ROHV
�� 1HJDWLYH ����� &RQQHFWLRQV

�� 3RVLWLYH ��� &RQQHFWLRQV
�� %DWWHU\ 7UD\ 0RXQWLQJ
6FUHZV

&+(&. (1*,1( 2,/ �'$,/<�

7KH HQJLQH LV VKLSSHG ZLWK ���� TW����� O� RI RLO LQ WKH
FUDQNFDVH� +RZHYHU� FKHFN OHYHO RI RLO EHIRUH DQG DIWHU
WKH HQJLQH LV ILUVW VWDUWHG�

�� %H VXUH PDFKLQH LV SRVLWLRQHG RQ D OHYHO VXUIDFH�

�� 8QODWFK KRRG DQG UDLVH DQG SURS LW RSHQ �)LJ� ���
0DNH VXUH KRRGSURS LV VHFXUHG LQ RQHRI WKHPRXQWLQJ
EUDFNHWV RQ KRRG�

�� 5HPRYH GLSVWLFN� ZLSH ZLWK D FOHDQ UDJ �)LJ� �� DQG
LQVHUW LQWR WXEH XQWLO IXOO\ VHDWHG� 5HPRYH GLSVWLFN IURP
WXEH DQG FKHFN RLO OHYHO� ,I RLO OHYHO LV ORZ� UHPRYH ILOOHU
FDS �)LJ� ��� $GG RLO XQWLO OHYHO LV WR WRS QRWFK RQ
GLSVWLFN� '2 127 29(5),//�

)LJXUH �
�� 'LSVWLFN

�

�� 7KH HQJLQH XVHV DQ\ KLJK TXDOLW\ GHWHUJHQW RLO
KDYLQJ WKH $PHULFDQ 3HWUROHXP ,QVWLWXWH ��� $3, ���
kVHUYLFH FODVVLILFDWLRQl &'� 2LO YLVFRVLW\
UHFRPPHQGDWLRQV DUH�
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$0%,(17 7(03(5$785(
3523(5
9,6&26,7<

�����E WR ��E ) ��������E WR ������E & �

���E ) �����E &� DQG XS

��E WR ���E ) �������E WR ����E & � 6$( ��

6$( ��

6$( ��

1RWH� 'R QRW XVH PXOWL��YLVFRVLW\ RLOV�

)LJXUH �
�� (QJLQH 2LO )LOO &DS

�

,03257$17� &KHFN RLO DIWHU HYHU\ � KRXUV
RSHUDWLRQRU GDLO\� &KDQJHRLO DQG ILOWHU DIWHU WKH ILUVW
�� KRXUV� WKHQ FKDQJH ERWK HYHU\ ��� KRXUV
RSHUDWLRQ WKHUHDIWHU� &KDQJH RLO DQG ILOWHU PRUH
IUHTXHQWO\ ZKHQ HQJLQH LV RSHUDWHG LQ H[WUHPHO\
GXVW\ RU GLUW\ FRQGLWLRQV�

�� ,QVHUW GLSVWLFN LQWR WXEH DQG FORVH DQG ODWFK KRRG�

&+(&. &22/,1* 6<67(0 �'$,/<�

7KH FRROLQJ V\VWHP LV ILOOHG ZLWK D ����� VROXWLRQ RI
ZDWHU DQG SHUPDQHQW HWK\OHQH JO\FRO DQWL��� IUHH]H�
&KHFN FRRODQW OHYHO DW EHJLQQLQJ RI HDFK GD\ EHIRUH
VWDUWLQJ WKH HQJLQH� &DSDFLW\ RI FRROLQJ V\VWHP LV
DSSUR[LPDWHO\ ��� JDO ����� O��

&$87,21
7KH EHVW WLPH WR FKHFN FRRODQW OHYHO LV
HDFK GD\ EHIRUH WKH HQJLQH KDV EHHQ
VWDUWHG EHFDXVH FRRODQW V\VWHP KDV QRW
EHHQ SUHVVXUL]HG� :KHQ WKH HQJLQH LV KRW
DQG WKH UDGLDWRU FDS LV UHPRYHG� SUHVVXU�
L]HG FRRODQW FDQ HVFDSH DQG FDXVH EXUQV�
,I HQJLQH FRRODQW LV KRW� VORZO\ DQG FDUH�
IXOO\ UHPRYH UDGLDWRU FDS�

�� 8QODWFK� UDLVH DQG SURS KRRG RSHQ� 0DNH VXUH
KRRG SURS LV VHFXUHG LQ RQH RI WKH PRXQWLQJ EUDFNHWV
RQ KRRG�

�� 5HPRYH UDGLDWRU FDS �)LJ���� /HYHO RI FRRODQW PXVW
EH DERYH WKH UDGLDWRU FRUH DQG DERXW � LQ� ��� PP�
EHORZ ERWWRP RI ILOOHU QHFN�

)LJXUH �
�� 5DGLDWRU &DS

�

�� ,I FRRODQW OHYHO LV ORZ� DGG D ����� PL[WXUH RI ZDWHU
DQG HWK\OHQH JO\FRO DQWL��� IUHH]H� '2 127 86(
$/&2+2/�0(7+$12/ %$6( &22/$176 25
:$7(5 21/<� '2 127 29(5),//�

�� ,QVWDOO UDGLDWRU FDS� FORVH DQG ODWFK WKH KRRG�

&+(&. +<'5$8/,& 6<67(0 )/8,'
�'$,/<�

�� )OXLG OHYHO VKRXOG EH FKHFNHG GDLO\ WKURXJK VLJKW
JODVV DW UHDU RI K\GUDXOLF UHVHUYRLU �)LJ� ��� :KHQ RLO LV
FROG� OHYHO ZLOO EH VOLJKWO\ EHORZ FHQWHU� EXW VKRXOG EH LQ
WKH PLGGOH RI WKH VLJKW JODVV ZKHQ WKH RLO LV ZDUP�

)LJXUH �
�� +\GUDXOLF 2LO /HYHO 6LJKW *ODVV �� 5HVHUYRLU )LOO &DS

�� ,I RLO OHYHO LV ORZ� DGG K\GUDXOLF RLO WR WKH UHVHUYRLU
�)LJ� ��� UHIHU WR 0DFKLQH )OXLG 5HFRPPHQGDWLRQV�
SDJH ��



��

%()25( 23(5$7,1*
),// )8(/ 7$1.

&$87,21

%HFDXVH GLHVHO IXHO LV IODPPDEOH� XVH
FDXWLRQZKHQ VWRULQJ RU KDQGOLQJ LW� 'R QRW
VPRNH ZKLOH ILOOLQJ WKH IXHO WDQN� 'R QRW ILOO
WKH WDQN ZKLOH HQJLQH LV UXQQLQJ� KRW� RU
ZKHQ PDFKLQH LV LQ DQ HQFORVHG DUHD�
$OZD\V ILOO IXHO WDQN RXWVLGH DQG ZLSH XS
VSLOOHG IXHO EHIRUH VWDUWLQJ WKH HQJLQH�
6WRUH IXHO LQ D FOHDQ� VDIHW\ DSSURYHG
FRQWDLQHU DQG NHHS FDS LQ SODFH� 8VH
GLHVHO IXHO IRU WKH HQJLQH RQO\� QRW IRU DQ\
RWKHU SXUSRVH�

�� 5HPRYH IXHO WDQN FDS �)LJ� ���

�� )LOO WDQN WR DERXW RQH LQFK ��� PP� EHORZ ERWWRP
RI ILOOHU QHFN ZLWK 1R� � GLHVHO IXHO� ,QVWDOO FDS�

)LJXUH �
�� )XHO 7DQN &DS

&+(&. 7,5( 35(6685( �'$,/<�

6LQFH WKH *URXQGVPDVWHU ������' FDQ EH RSHUDWHG
XQGHU PDQ\ GLIIHUHQW W\SHV RI WXUI FRQGLWLRQV� SURSHU
WLUH SUHVVXUH LV YHU\ LPSRUWDQW� 8VH WKH IROORZLQJ DV D
JXLGH�

8QGHU1RUPDOPRZLQJ FRQGLWLRQV DQG ZKHQ XVHG
RQ D ZLGH YDULHW\ RI WXUI JUDVVHV ��� �� SVL ������
N3D� IURQW� �� SVL ����� N3D� UHDU� �� SVL ������ N3D�
FDVWRUV�

:KHQ WXUI LVZHW DQG VRIWHU WKDQ QRUPDO ��� XVH ORZ
SUHVVXUH� �� SVL ����� N3D� IURQW DQG � SVL ��� N3D�
UHDU�

:KHQ WXUI LV GU\ DQG KDUGHU WKDQ QRUPDO� XVH
KLJKHU WLUH SUHVVXUH� �� SVL ���� N3D� IURQW DQG
UHDU�

,03257$17� 'R QRW RSHUDWH LQ +,*+ 5$1*( IRU
H[WHQGHG SHULRGVZKHQ WLUH SUHVVXUH LV OHVV WKDQ ��
SVL EHFDXVH WLUHV PD\ EH GDPDJHG� :KHQ WLUH
SUHVVXUH H[FHHGV �� SVL� +,*+ 5$1*( PD\ EH
XVHG�

&+(&. 6<67(06 23(5$7,21 �'$,/<�

6WDUW HQJLQH� 0RYH WKH*URXQGVPDVWHU ������'� VORZO\�
WR DQ DUHD ZKHUH WKH PDFKLQH FDQ EH FKHFNHG IRU
SURSHU IXQFWLRQ� &KHFN RSHUDWLRQ RI FRQWUROV� VDIHW\
LQWHUORFN V\VWHP� HQJLQH� K\GUDXOLF V\VWHP� EUDNHV
DQG FXWWLQJ XQLWV� 5HIHU WR .QRZ <RXU &RQWUROV DQG
2SHUDWLQJ ,QVWUXFWLRQV VHFWLRQV IRU SURSHU SURFHGXUHV�

&+(&.,1* &877,1* 81,7 0,60$7&+

7R DVVXUH DOO FXWWLQJ XQLWV DUH DW WKH VDPH
KHLJKW���RI���FXW�

�� $GMXVW DOO FXWWLQJ XQLWV WR WKH KLJKHVW
KHLJKW���RI���FXW� 3RVLWLRQ DOO FDVWRU DUP KHLJKW���RI���FXW
VSDFHUV WR RQ WKH XQGHUVLGH RI WKH FDVWRU DUPV� 'R QRW
PRYH ZDVKHUV� /HDYH WKHP LQ WKHLU RULJLQDO SRVLWLRQ�

1RWH�8QOHVV DOO FDVWRU ZKHHO D[OHV DUH QRW LQ WKH VDPH
ORFDWLRQ� D[OHV GR QRW KDYH WR EH UHORFDWHG� $OO�
KRZHYHU PXVW EH LQ WKH VDPH KROHV �)LJ����

�� 3ODFH D IODW �
[�
 VKHHW RI ���l SO\ZRRG RQ D OHYHO
VXUIDFH DQG ORZHU D FXWWLQJ XQLW RQWR WKH SO\ZRRG�

�� 7DNLQJ HDFK FXWWLQJ EODGH LQ WXUQ� SRVLWLRQ EODGH VR
LW IDFHV IRUH DQG DIW� 0HDVXUH IURP SO\ZRRG WR IURQW WLS
RI FXWWHU EODGH DQG UHFRUG GLPHQVLRQ� $OO EODGH KHLJKWV
RQ VDPH GHFN VKRXOG EH ZLWKLQ ���l ���� PP� RI RQH
DQRWKHU� ,I EODGH KHLJKWV PHHW FULWHULD� SURFHHG WR
VWHS �� ,I EODGH KHLJKWV DUH QRW ZLWKLQ ���l ���� PP��
SURFHHG WR VWHS ��

�� 7R PDWFK FXWWLQJ EODGH KHLJKW� WUDQVIHU ZDVKHUV
IURP RQH VLGH RI D FDVWRU ZKHHO DUP WR WKH RWKHU� ,I HQG
LV WR EH ORZHUHG� WUDQVIHU RQH RU ERWK ZDVKHUV IURP WKH
XQGHUVLGH WR WKH WRS� %\ FRQWUDVW� LI HQG LV WR EH UDLVHG�
WUDQVIHU ZDVKHU�V� IURP WKH WRS WR WKH XQGHUVLGH� (DFK
ZDVKHU LV ���l �� PP� WKLFN� 5HSHDW PHDVXUHPHQW RI
EODGH WLS KHLJKW DQG UHFRUG QHZ GLPHQVLRQV�

�� 5HSHDW VWHSV ����� RQ UHPDLQLQJ FXWWLQJ XQLWV� DQG
VWHS �� LI QHFHVVDU\� ,I ZDVKHUV DUH WUDQVIHUUHG RQ D
RXWERDUG FXWWLQJ XQLW FDVWRU DUP� EH VXUH WR WUDQVIHU WKH
VDPH QXPEHU RQ ERWK HQGV RI WKH FDVWRU DUP�

�� &RPSDUH EODGH KHLJKW GLPHQVLRQV RI DOO FXWWLQJ
XQLWV� %ODGH KHLJKWV PXVW EH ZLWKLQ ���l ���� PP� RI
RQH DQRWKHU� ,I WKH\ DUH QRW� GHWHUPLQH ZKLFK FXWWLQJ
XQLW KHLJKW FDQ EH FKDQJHG WR FRPSHQVDWH IRU
GLIIHUHQFH DQG HLWKHU WUDQVIHU ZDVKHUV IURP ERWWRP WR
WRS WR ORZHU XQLW� RU IURP WRS WRERWWRP WR UDLVH� 7UDQVIHU
DQ HTXDO QXPEHU RI ZDVKHUV DW DOO FDVWRU ZKHHO
ORFDWLRQV WR NHHS FXWWLQJ XQLW OHYHO ��� WZR RQ IURQW XQLW�
IRXU RQ RXWERDUG XQLWV�



��

%()25( 23(5$7,1*
$'-867,1* +(,*+7���2)���&87

7KHKHLJKW���RI���FXW LV DGMXVWDEOH IURP� WR ������� LQ����
WR ��� PP� LQ ��� LQ���� PP� LQFUHPHQWV� 3RVLWLRQLQJ
WKH FDVWRU ZKHHO D[OHV LQ WKH WRS KROHV RI WKH FDVWRU
IRUNV �)LJ� �� DOORZV /RZ UDQJHKHLJKW���RI���FXW VHWWLQJV
IURP � WR � LQ� ��� WR ��� PP�� SRVLWLRQLQJ WKH FDVWRU
ZKHHO D[OHV LQ WKH ORZHU KROHV RI WKH FDVWRU IRUNV �)LJ� ��
DOORZV +LJK UDQJH KHLJKW���RI���FXW VHWWLQJV IURP �������
WR ������� LQ� ����� WR ��� PP��

)LJXUH �

�� 6WDUW HQJLQH� SRVLWLRQ WKH PDFKLQH RQ D OHYHO
VXUIDFH� ORZHU FXWWLQJ XQLWV WR D SRLQW ZKHUH FDVWRU
ZKHHOV FDQ EH UHPRYHG IURP DUPV� VHW OLIW OHYHUV LQ
QHXWUDO� VHW SDUNLQJ EUDNH DQG VKXW HQJLQH RII� 5HPRYH
LJQLWLRQ NH\ WR SUHYHQW DFFLGHQWDO VWDUWXS�

�� 3RVLWLRQ FDVWRU ZKHHO D[OHV RQ DOO FXWWLQJ XQLWV LQ
WKH VDPH KROH LQ WKH FDVWRU IRUNV�

�� 2Q WKH IURQW FXWWLQJ XQLW� UHPRYH WKH KDLUSLQ FRWWHU
DQG FOHYLV SLQV IURP WKH UHDU FDVWRU SLYRW DUPV �)LJ� ���
$OLJQ WKH SLYRW DUP KROHV ZLWK VHOHFWHG KHLJKW���RI���FXW
EUDFNHW KROHV LQ WKH GHFN IUDPHV� LQVHUW FOHYLV SLQV DQG
LQVWDOO WKH KDLUSLQ FRWWHUV �)LJ� ���

)LJXUH �
�� +DLUSLQ &RWWHU
�� &OHYLV 3LQ

�� &DVWRU $[OH PRXQW KROHV
�� 3LYRW $UP

�� 2Q DOO UHPDLQLQJ FDVWRU ZKHHO DVVHPEOLHV� UHPRYH
O\QFK SLQ IURP FDVWRU IRUN VKDIWV �)LJ� ���� 5HPRYH
FDVWRU IRUN VKDIW DQG VSDFHU DVVHPEO\ IURP WKH FDVWRU
DUP �)LJ� ���� 3ODFH VSDFHUV RQWR FDVWRU VSLQGOH WR
GHVLUHG KHLJKW���RI���FXW VHWWLQJ DQG LQVWDOO FDVWRU IRUN
VKDIW LQ DUP �)LJ� ��� ,QVWDOO UHPDLQLQJ VSDFHUV RQWR
VKDIW DQG VHFXUH DVVHPEOLHV ZLWK WKH O\QFK SLQ
�)LJ�����

)LJXUH ��
�� /\QFK 3LQ
�� 6SDFHUV

�� :DVKHUV

$'-867,1* 6.,'6

$IWHU LQLWLDO VHW XS RU LI KHLJKW���RI���FXW LV FKDQJHG� GHFN
VNLGV VKRXOG DOVR EH DGMXVWHG� $GMXVW VNLGV E\
ORRVHQLQJ IODQJH ORFN QXWV �)LJ� ���� SRVLWLRQLQJ VNLG DW
VSHFLILHG KHLJKW �VHH FKDUW� DQG UH��� WLJKWHQLQJ IODQJH
ORFN QXWV�

)URQW &XWWLQJ 8QLW

$OO +�2�&� ������l WR ���l DERYH OHYHO VXUIDFH

2XWERDUG &XWWLQJ 8QLWV

�l +�2�&� ���6NLG SRVLWLRQHG DOO WKH ZD\ XS

������l WR �l +�2�&� ��� 6NLG SRVLWLRQHG ���l WR �l
DERYH OHYHO VXUIDFH�

�l DQG DERYH+�2�&� ��� 6NLG SRVLWLRQHG DOO WKH ZD\
GRZQ�

)LJXUH ��
�� 6NLG



��

&21752/6
6HDW �)LJ� ��� ��� 3XOO VHDW DGMXVWLQJ OHYHU �ULJKW VLGH�
RXWZDUG�VOLGH VHDW IRUH RU DIW WR GHVLUHG SRVLWLRQ DQG
UHOHDVH OHYHU WR ORFN VHDW LQ SRVLWLRQ� 6HDW PRYHV ���
LQ���� FP� IRUH DQG DIW LQ ����� LQ� ��� PP� LQFUHPHQWV�
.QRE DW ORZHU FHQWHU SURYLGHV LQILQLWHO\ YDULDEOH ZHLJKW
DGMXVWPHQW IURP ��� ��� ��� OE ����� ��� ����� NJ��

)LJXUH ��
�� 6HDW $GMXVWLQJ /HYHU
�� :HLJKW $GMXVWLQJ .QRE

�� :HLJKW ,QGLFDWRU

6HDW KHLJKW DGMXVWV YHUWLFDOO\ WR WKUHH SRVLWLRQV� 7R
UDLVH� OLIW VHDW WR ILUVW RU VHFRQG FOLFN VWRS� WR ORZHU� OLIW
VHDW WR KLJKHVW SRVLWLRQ� WKHQ ORZHU WR ORZHVW SRVLWLRQ�
$UP UHVWV SLYRW XS DQG GRZQ�

:DUQLQJ /LJKW &KHFN 6ZLWFK �)LJ� ��� ��� %HIRUH
EHJLQQLQJ RSHUDWLRQ� SUHVV VZLWFK EXWWRQ� $OO OLJKWV RQ
FRQWURO SDQHO VKRXOG OLJKW� ,I D OLJKW IDLOV WR LOOXPLQDWH�
WKHUH LV DQ HOHFWULFDO PDOIXQFWLRQ UHTXLULQJ LPPHGLDWH
UHSDLU�

(QJLQH 2LO 3UHVVXUH :DUQLQJ �)LJ� ��� ���
'DQJHURXVO\ ORZ HQJLQH RLO SUHVVXUH LV LQGLFDWHG E\
ERWK DZDUQLQJ LQGLFDWRU OLJKW DQG DXGLEOH VLJQDO�:KHQ
WKLV RFFXUV� VWRS WKH HQJLQH LPPHGLDWHO\ WR NHHS
SRVVLEOH HQJLQH GDPDJH PLQLPDO�

1R &KDUJH :DUQLQJ �)LJ� ��� ��� 1R FKDUJH WR WKH
EDWWHULHV LV LQGLFDWHG E\ D ZDUQLQJ LQGLFDWRU OLJKW DQG
DXGLEOH VLJQDO�

)XHO 6\VWHP:DUQLQJ �)LJ� ��� ��� $ ZDUQLQJ LQGLFDWRU
OLJKW DQG DXGLEOH VLJQDO ZDUQ RI ZDWHU LQ WKH IXHO DQG
QHHG IRU VHUYLFH�

&RRODQW 7HPSHUDWXUH :DUQLQJ �)LJ� ��� ��� ,I HQJLQH
FRRODQW WHPSHUDWXUH H[FHHGV ���E ) ������E &�� D
ZDUQLQJ LQGLFDWRU OLJKW LOOXPLQDWHV DQG DXGLEOH VLJQDO
VRXQGV� ,I FRRODQW WHPSHUDWXUH H[FHHGV ���E ) ����E
&�� WKH HQJLQH DXWRPDWLFDOO\ VKXWV GRZQ� 6ZLWFK UHVHWV
DXWRPDWLFDOO\ ZKHQ V\VWHP DQG HQJLQH FRROV GRZQ�

+RXU 0HWHU �)LJ� ��� ��� 5HJLVWHUV DFFXPXODWHG KRXUV
RI HQJLQH RSHUDWLRQ� 8VHIXO IRU GHWHUPLQLQJ LQWHUYDOV IRU
VHUYLFH PDLQWHQDQFH DQG OXEULFDWLRQ�

&RRODQW 7HPSHUDWXUH *DXJH �)LJ� ��� ��� ,QGLFDWHV
WHPSHUDWXUH RI V\VWHP FRRODQW�

)XHO *DXJH �)LJ� ��� ��� ,QGLFDWHV TXDQWLW\ RI IXHO LQ IXHO
WDQN�

)LJXUH ��
�� (QJLQH 2LO 3UHVVXUH :DUQLQJ
�� 1R &KDUJH :DUQLQJ
�� )XHO 6\VWHP :DUQLQJ
�� :DUQLQJ /LJKW &KHFN 6ZLWFK

�� &RRODQW 7HPSHUDWXUH
*DXJH

�� )XHO *DXJH
�� +RXU 0HWHU
�� &RRODQW 7HPSHUDWXUH
:DUQLQJ

�

� �

��

� �

�

+\GUDXOLF 2LO 7HPSHUDWXUH :DUQLQJ �)LJ� ��� ��� $
ZDUQLQJ LQGLFDWRU OLJKW DQG DXGLEOH VLJQDO ZDUQ RI
H[FHVVLYHO\ KLJK K\GUDXOLF RLO WHPSHUDWXUH�

)LJXUH ��
�� +\GUDXOLF 2LO /HYHO :DUQLQJ
�� +\GUDXOLF 2LO 7HPSHUDWXUH :DUQLQJ
�� +\GUDXOLF 2LO )LOWHU :DUQLQJ
�� $LU &OHDQHU :DUQLQJ
�� $ODUP VLOHQFH %XWWRQ

�
�

�

�
�

+\GUDXOLF 2LO )LOWHU :DUQLQJ �)LJ� ��� ��� $ ZDUQLQJ
LQGLFDWRU OLJKW DQG DXGLEOH VLJQDO ZDUQ WKH ILOWHU LV
FORJJHG DQG LQ QHHG RI VHUYLFH�

+\GUDXOLF 2LO /HYHO :DUQLQJ �)LJ� ��� ��� $ ZDUQLQJ
LQGLFDWRU OLJKW DQG DXGLEOH VLJQDO ZDUQ RI ORZ K\GUDXOLF
RLO OHYHO� ,I RLO OHYHO GURSV IXUWKHU� WKH HQJLQH ZLOO
DXWRPDWLFDOO\ EH VWRSSHG� (QJLQH FDQQRW EH UHVWDUWHG
XQWLO RLO VXSSO\ LV EURXJKW WR D VDIH OHYHO�



��

&21752/6
$LU &OHDQHU :DUQLQJ �)LJ� ��� ��� $ ZDUQLQJ LQGLFDWRU
OLJKW DQG DXGLEOH VLJQDO ZDUQ RI D FORJJHG DLU FOHDQHU
UHTXLULQJ VHUYLFH� 7KHVH ZDUQLQJV DOHUW WKDW WKH HQJLQH
KDV EHHQ RSHUDWHG LQ H[FHVV RI ZKHQ QRUPDO ILOWHU
PDLQWHQDQFH VKRXOG KDYH RFFXUUHG�

$ODUP 6LOHQFH %XWWRQ �)LJ� ��� ��� 3UHVVLQJ EXWWRQ
VLOHQFHV DODUP� $ODUP V\VWHP ZLOO GLVHQJDJH DQG
DXWRPDWLFDOO\ UHVHW ZKHQ SUREOHP LV FRUUHFWHG�

3DUNLQJ %UDNH ,QGLFDWRU �)LJ� ��� ��� 2Q VWHHULQJ
FROXPQ� $OHUWV RSHUDWRU WKH SDUNLQJ EUDNH LV RQ�

)LJXUH ��
�� 3DUNLQJ %UDNH ,QGLFDWRU
�� +LJK 5DQJH 6SHHG 0RGH ,QGLFDWRU
�� &UXLVH &RQWURO (QJDJHG ,QGLFDWRU
�� 3DUNLQJ %UDNH .QRE
�� 7LOW 6WHHULQJ &RQWURO /HYHU

+LJK 5DQJH *URXQG 6SHHG ,QGLFDWRU �)LJ� ��� ��� 2Q
VWHHULQJ FROXPQ� $OHUWV RSHUDWRU WKH *URXQGVPDVWHU
������' LV LQ KLJK UDQJH JURXQG VSHHG PRGH�

&UXLVH &RQWURO ,QGLFDWRU �)LJ� ��� ��� 2Q VWHHULQJ
FROXPQ� $OHUWV RSHUDWRU WKH FUXLVH FRQWURO LV HQJDJHG�

7LOW 6WHHULQJ &RQWURO �)LJ� ��� ��� 6LQJOH OHYHU RQ ULJKW
VLGH RI VWHHULQJ FROXPQ� 3LYRW OHYHU UHDUZDUG WR UHOHDVH
DQGPRYH VWHHULQJ FROXPQ DQG WRZHU WR GHVLUHG DQJOH�
3LYRW OHYHU IRUZDUG WR ORFN VWHHULQJ FROXPQ DQG ZKHHO
LQ GHVLUHG SRVLWLRQ�

.H\ 6ZLWFK �)LJ� ��� ��� 7KUHH SRVLWLRQV� 2))� 21 DQG
67$57� 5RWDWH NH\ WR 67$57 DQG UHOHDVH ZKHQ HQJLQH
EHJLQV UXQQLQJ� 7R VWRS� URWDWH NH\ WR 2)) SRVLWLRQ�

7KURWWOH &RQWURO �)LJ� ��� ��� 8VHG WR RSHUDWH HQJLQH DW
YDULRXV VSHHGV� 0RYLQJ WKURWWOH IRUZDUG LQFUHDVHV
HQJLQH VSHHG ��� )$67� UHDUZDUG GHFUHDVHV HQJLQH
VSHHG ��� 6/2:�

)LJXUH ��
�� .H\ 6ZLWFK
�� 7KURWWOH &RQWURO
�� &UXLVH &RQWURO 6ZLWFKHV
�� 'HFN 'ULYH � 372 6ZLWFK
�� (QJLQH 2YHUULGH 6ZLWFK
�� +LJK 5DQJH� /RZ 5DQJH *URXQG 6SHHG 6ZLWFK
�� &XWWLQJ 8QLW /LIW &RQWUROV
�� *ORZ 3OXJ ,QGLFDWRU /LJKW

�

�

�

�

�

�
�

�

&UXLVH &RQWURO 6ZLWFKHV �)LJ� ��� ��� 7ZR VZLWFKHV RQ
SDQHO WR ULJKW RI RSHUDWRU� RQH IRU 21�2)) FRQWURO� WKH
RWKHU IRU FUXLVH HQJDJHPHQW� &UXLVH FRQWURO RSHUDWLRQ�
ZKHQ LQ HLWKHU KLJK UDQJH RU ORZ UDQJH PRGH� LV
GLVHQJDJHG HLWKHU E\ DFWXDWLQJ WKH EUDNH SHGDO RU
WXUQLQJ WKH VZLWFK WR 2)) SRVLWLRQ�

+LJK 5DQJH�/RZ 5DQJH *URXQG 6SHHG 6ZLWFK
�)LJ� ��� ��� 6LQJOH OHYHU DOORZV VHOHFWLRQ RI HLWKHU KLJK
RU ORZ UDQJH JURXQG VSHHGV� 3XVK VZLWFK IRUZDUG IRU
+LJK 5DQJH RU SXOO EDFN IRU /RZ 5DQJH� 6ZLWFK UHWXUQV
WR QHXWUDO SRVLWLRQ� 6ZLWFK DXWRPDWLFDOO\ UHVHWV WR /RZ
5DQJH ZKHQ D FXWWLQJ XQLW LV ORZHUHG� IURQW FXWWLQJ XQLW
LV QRW IXOO\ UDLVHG RU LI HQJLQH LV VKXW RII�

&XWWLQJ 8QLW /LIW &RQWUROV �)LJ� ��� ��� 7KH WZR RXWVLGH
OHYHUV UDLVH DQG ORZHU WKH RXWVLGH FXWWLQJ XQLWV� WKH
FHQWHU OHYHU UDLVHV DQG ORZHUV WKH IURQW XQLW� (QJLQH
PXVW EH UXQQLQJ WR ORZHU DQG UDLVH FXWWLQJ XQLWV�
&XWWLQJ XQLW EODGHV DXWRPDWLFDOO\ VWRS ZKHQHYHU WKH
FXWWLQJ XQLWV DUH UDLVHG� :KHQ ORZHULQJ RXWVLGH FXWWLQJ
XQLWV� NHHS FRQWURO OHYHUV DFWXDWHG XQWLO FXWWLQJ XQLWV
SDVV RYHU FHQWHU� 8QLWV ZLOO WKHQ lIORDWl GRZQ WR WKH WXUI�

1RWH� +ROGLQJ WKH FXWWLQJ XQLW OHYHUV LQ WKH DFWXDWHG
SRVLWLRQ ZKLOH WKH XQLWV DUH ORZHULQJ FRXOG GULYH WKHP
IRUFHIXOO\ LQWR WKH WXUI DQG FDXVH FXWWLQJ XQLW GDPDJH�
$IWHU ORZHULQJ PRZHUV� GR QRW DOORZ OHYHUV WR VQDS
EDFN WR QHXWUDO� 7KLV FRXOG FDXVH WKH OHYHUV WR JR SDVW
QHXWUDO� ORFN WKH FXWWLQJ XQLWV LQ D QRQ��� IORDW PRGH DQG
SUHYHQW WKHP IURP IROORZLQJ WXUI FRQWRXUV�



��

&21752/6
*ORZ 3OXJ ,QGLFDWRU �)LJ���� ��� $XWRPDWLFDOO\
DFWXDWHV SURSHU JORZ SHULRG ZKHQ LJQLWLRQ NH\ LV
WXUQHG WR21SRVLWLRQ� ,OOXPLQDWHV ZKHQ JORZ SOXJV DUH
DFWXDWHG� :KHQ JORZ SOXJV DUH KHDWHG VXIILFLHQWO\�
OLJKW JRHV RII LQGLFDWLQJ HQJLQH LV UHDG\ WR VWDUW�

'HFN'ULYH�3726ZLWFK �)LJ� ��� ��� 3XOO VOHHYHXSZDUG
RQ VZLWFK OHYHU DQG SXVK OHYHU WR (1*$*( SRVLWLRQ
DQG UHOHDVH WR DFWXDWH VZLWFK� OHYHU ZLOOPRYH WRQHXWUDO
SRVLWLRQ ZKHQ UHOHDVHG� 0RYH OHYHU WR ',6(1*$*(
SRVLWLRQ WR VWRS� 6ZLWFK DXWRPDWLFDOO\ UHVHWV WR
',6(1*$*( ZKHQ DOO WKUHH FXWWLQJ XQLWV DUH UDLVHG RU
HQJLQH LV VKXW RII�
(QJLQH 2YHU�� ULGH 6ZLWFK �)LJ� �� 	 ��� ��� ,I HQJLQH
KDV RYHUKHDWHG DQG EHHQ VKXW���GRZQ E\ WKH VDIHW\
VZLWFK� GHSUHVVLQJ EXWWRQ ZLOO DOORZ HQJLQH RSHUDWLRQ�
8VH EXWWRQ RQO\ IRU HPHUJHQFLHV DQG RQO\ DW VKRUW
LQWHUYDOV�

)LJXUH ��
�� (QJLQH 2YHU���ULGH 6ZLWFK

�

(OHFWULFDO 6\VWHP �� )XVH EORFN �)LJ� ��� ��� 7KH
HOHFWULFDO V\VWHP LV SURWHFWHGE\ RQH � $PSDQG WZR��
$PS IXVHV ORFDWHG XQGHU WKH FRQWURO SDQHO WR WKH
RSHUDWRU
V ULJKW� $ IXVLEOH OLQN� ORFDWHG E\ VWDUWHU� LV
LQFRUSRUDWHG IRU WKH SURWHFWLRQ RI WKH HQWLUH ZLULQJ
FLUFXLW� 7KH OLQN FDQ EH UHSODFHG LI WRWDO ORVV RI HOHFWULFDO
IXQFWLRQ UHVXOWV� +RZHYHU� WKH UHDVRQ IRU WKH
PDOIXQFWLRQ VKRXOG ILUVW EH IRXQG DQG FRUUHFWHG�

)LJXUH ��
�� )XVH %ORFN
�� )XVLEOH /LQN

�

�

7UDFWLRQ 3HGDO �)LJ� ��� ��� &RQWUROV IRUZDUG DQG
UHYHUVH RSHUDWLRQ� 'HSUHVV WRS RI SHGDO WR PRYH
IRUZDUG DQG ERWWRP WRPRYH LQ UHYHUVH� *URXQG VSHHG
LV GHSHQGHQW XSRQ KLJK UDQJH�ORZ UDQJH JURXQG
VSHHG PRGH�VORZHU LQ ORZ WKDQ KLJK UDQJH� DQG
SURSRUWLRQDWH WR KRZ IDU SHGDO LV GHSUHVVHG�

6WHHULQJ�3DUNLQJ %UDNH 3HGDOV �)LJ� ��� ��� 7KH OHIW
DQG ULJKW WXUQ SHGDOV DUH FRQQHFWHG WR WKH IURQW ZKHHO
EUDNHV� 6LQFH ERWK EUDNHV ZRUN LQGHSHQGHQWO\� WKH\
FDQ EH XVHG WR WXUQ PDFKLQH PRUH VKDUSO\ RU WR
LQFUHDVH WUDFWLRQ LI RQH ZKHHO WHQGV WR VOLS ZKLOH
RSHUDWLQJ RQ D KLOOVLGH� +RZHYHU� ZHW JUDVV RU VRIW WXUI
FDQ EH GDPDJHG ZKHQ EUDNHV DUH XVHG IRU WXUQLQJ� $
EUDNH ODWFK OHYHU ORFNV WKH WZR SHGDOV WRJHWKHU IRU
SDUNLQJ� :KHQHYHU WKH HQJLQH LV VKXW RII� VHW SDUNLQJ
EUDNH WR SUHYHQW DFFLGHQWDOPDFKLQH PRYHPHQW� /DWFK
SHGDOV WRJHWKHU� GHSUHVV WKHP DQG SXOO WKH SDUNLQJ
EUDNH NQRE DW WKH WRS RI WKH VWHHULQJ WRZHU XS �)LJ� ���
'HSUHVV EUDNH SHGDOV WR UHOHDVH WKH SDUNLQJ EUDNH�

)LJXUH ��
�� 7UDFWLRQ 3HGDO
�� %UDNH 3HGDO
�� 6WHHULQJ � 3DUNLQJ %UDNH 3HGDOV
�� %UDNH /DWFK /HYHU

%UDNH 3HGDO �)LJ� ��� ��� 6LQJOH SHGDO RSHUDWHG E\ WKH
ULJKW IRRW DFWXDWHV IXOO\ HQFORVHG� PXOWLSOH GLVF IURQW
EUDNHV�

1RWH� 7KHUH LV G\QDPLF EUDNLQJ WKURXJK WKH
FORVHG��� ORRS K\GURVWDWLF WUDFWLRQ GULYH V\VWHP�
6WRUDJH �)LJ� ��� ��� $ ODUJH UHPRYDEOH WRRO VWRUDJH WUD\
LV ORFDWHG XQGHU D KLQJHG IORRU SODWH� $ VPDOO VWRUDJH
DQG EHYHUDJH KROGHU LV WR WKH RSHUDWRU
V ULJKW�

)LJXUH ��
�� +LQJHG )ORRU 3ODWH
�� 5HPRYDEOH 7RRO 7UD\
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,03257$17� 7KH IXHO V\VWHPPXVW EH EOHG LI DQ\ RI
WKH IROORZLQJ KDYH RFFXUUHG�

$� ,QLWLDO VWDUW��XS RI D QHZ PDFKLQH�

%� (QJLQH KDV FHDVHG UXQQLQJ GXH WR ODFN RI
IXHO�

&� 0DLQWHQDQFH KDV EHHQ SHUIRUPHG XSRQ IXHO
V\VWHP FRPSRQHQWV� L�H�� ILOWHU UHSODFHG�
VHSDUDWRU VHUYLFHG� HWF�

5HIHU WR %OHHGLQJ )XHO 6\VWHP�

67$57,1*�67233,1* (1*,1(

�� 6LW RQ VHDW� NHHS IRRW RII WUDFWLRQ SHGDO� (QVXUH
SDUNLQJ EUDNH LV HQJDJHG� 6HW VHDW DQG WLOW VWHHULQJ
ZKHHO DQG WRZHU WR FRPIRUWDEOH SRVLWLRQ EHIRUH
VWDUWLQJ HQJLQH�

)LJXUH ��
�� 372 6ZLWFK
�� &UXLVH &RQWURO 6ZLWFKHV
�� +,*+�/2: 5DQJH 6ZLWFK
�� &XWWLQJ 8QLW /LIW &RQWUROV

�� 7KURWWOH /HYHU
�� ,JQLWLRQ .H\ 6ZLWFK
�� *ORZ 3OXJ ,QGLFDWRU OLJKW

�

�

�

�

�

�

�

�� 7XUQ LJQLWLRQ VZLWFK WR 21 SRVLWLRQ� :KHQ JORZ
SOXJ LQGLFDWRU OLJKW JRHV RII� HQJLQH LV UHDG\ WR 67$57�

�� 5RWDWH LJQLWLRQ NH\ VZLWFK WR 67$57 SRVLWLRQ
�)LJ� ���� 5HOHDVH NH\ LPPHGLDWHO\ ZKHQ HQJLQH VWDUWV
DQG DOORZ LW WR UHWXUQ WR 581 SRVLWLRQ�

1RWH� 'R QRW UXQ VWDUWHU PRWRU PRUH WKDQ �� VHFRQGV
DW D WLPH RU SUHPDWXUH VWDUWHU IDLOXUH PD\ UHVXOW� ,I
HQJLQH IDLOV WR VWDUW DIWHU �� VHFRQGV� WXUQ NH\ WR 2))
SRVLWLRQ� 5HFKHFN FRQWUROV DQG SURFHGXUHV� ZDLW ��
DGGLWLRQDO VHFRQGV DQG UHSHDW VWDUWLQJ RSHUDWLRQ�

�� :KHQ HQJLQH LV ILUVW VWDUWHG� RU DIWHU RYHUKDXO RI WKH
HQJLQH� K\GURVWDWLF WUDQVPLVVLRQ� VWHHULQJ RU ZKHHO
GULYH� RSHUDWH PDFKLQH LQ IRUZDUG DQG UHYHUVH IRU RQH
WR WZR PLQXWHV� 7XUQ VWHHULQJ ZKHHO OHIW DQG ULJKW WR
FKHFN VWHHULQJ UHVSRQVH DQG RSHUDWH WKH OLIW OHYHUV WR
FKHFN IRU SURSHU RSHUDWLRQ� 7KHQ� VKXW HQJLQH RII� VHW
SDUNLQJ EUDNH DQG FKHFN IRU RLO OHDNV� ORRVH SDUWV RU
RWKHU PDOIXQFWLRQV�

&$87,21
6KXW HQJLQH RII DQG ZDLW IRU DOO PRYLQJ
SDUWV WR VWRS EHIRUH FKHFNLQJ IRU RLO OHDNV�
ORRVH SDUWV RU RWKHU GLIILFXOWLHV�

�� %HIRUH VWRSSLQJ HQJLQH� PRYH +,*+�/2:5$1*(
JURXQG VSHHG VZLWFK WR /2:� GLVHQJDJH 372 DQG
FUXLVH FRQWURO VZLWFKHV DQGPRYH OLIW OHYHUV DQG WUDFWLRQ
SHGDO WR QHXWUDO� 0RYH WKURWWOH FRQWURO WR 6/2:
SRVLWLRQ� 6HW SDUNLQJ EUDNH DQG WXUQ LJQLWLRQ NH\ WR
2)) SRVLWLRQ�

%/((',1* )8(/ 6<67(0
�� 8QODWFK� UDLVH DQG SURS HQJLQH KRRG RSHQ DQG
UHPRYH OHIW VLGH SDQHO �)LJ� ����

)LJXUH ��
�� (QJLQH +RRG
�� /HIW 6LGH 3DQHO

�� +RRG /DWFKHV
�� 6LGH 3DQHO /DWFK

�� $W ORZHU OHIW VLGH RI HQJLQH� ORRVHQ DLU EOHHG VFUHZ
DW WRS RI IXHO ILOWHU�ZDWHU VHSDUDWRU �)LJ� ����

)LJXUH ��
�� )XHO )LOWHU � :DWHU 6HSDUDWRU

1RWH� ,I IXHO WDQN LV RYHU KDOI IXOO� JUDYLW\ ZLOO ILOO WKH IXHO
ILOWHU� ,I WDQN LV OHVV WKDQ KDOI IXOO� ILOO WDQN�
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�� /RRVHQ DLU YHQW SOXJ RQ HQJLQH IXHO ILOWHU DVVHPEO\
DERXW ������� WXUQV �)LJ� ����

�� 5RWDWH SULPLQJ SXPS �)LJ� ��� FRXQWHU���FORFNZLVH
XQWLO VSULQJ LQ SXPSDVVHPEO\ UHOHDVHV� 2SHUDWH SXPS
XS DQG GRZQ XQWLO D VROLG VWUHDP RI IXHO IORZV RXW
DURXQG ILOWHU SOXJ DQG WLJKWHQ SOXJ�

)LJXUH ��
�� )XHO )LOWHU $LU %OHHG 3OXJ

�

�� /RRVHQ DLU YHQW SOXJ RQ LQMHFWLRQ SXPS DERXW
������� WXUQV �)LJ� ���� 2SHUDWH SULPLQJSXPS XQWLO VROLG
VWUHDP RI IXHO IORZV IURP WKH YHQW KROH �)LJ� ���� WKHQ
WLJKWHQ DLU YHQW SOXJ�

�� 3XVK SULPLQJ SXPS GRZQ WR FRPSUHVV VSULQJ DQG
URWDWH FORFNZLVH WR ORFN FORVHG�

�� 7U\ WR VWDUW HQJLQH� ,I HQJLQH VWDUWV� LQVWDOO OHIW VLGH
SDQHO� ORZHU KRRG DQG UHVXPH RSHUDWLRQ� ,I HQJLQH
GRHV QRW VWDUW� UHSHDW VWHSV ������

)LJXUH ��
�� 3ULPLQJ 3XPS
�� ,QMHFWLRQ 3XPS $LU %OHHG SOXJ

�

�

',$*1267,& /,*+7

7KH *0 ������' LV HTXLSSHG ZLWK D GLDJQRVWLF OLJKW
ZKLFK LQGLFDWHV LI WKH HOHFWURQLF FRQWUROOHU LV
IXQFWLRQLQJ FRUUHFWO\� 7KH JUHHQ GLDJQRVWLF OLJKW LV
ORFDWHG XQGHU WKH FRQWURO SDQHO� :KHQ WKH HOHFWURQLF
FRQWUROOHU LV IXQFWLRQLQJ FRUUHFWO\ DQG WKH NH\ VZLWFK LV
PRYHG WR WKH 21 SRVLWLRQ� WKH FRQWUROOHU GLDJQRVWLF
OLJKW ZLOO EH LOOXPLQDWHG� 7KH OLJKW ZLOO EOLQN LI WKH
FRQWUROOHU GHWHFWV D PDOIXQFWLRQ LQ WKH HOHFWULFDO

V\VWHP� 7KH OLJKW ZLOO VWRS EOLQNLQJ DQG DXWRPDWLFDOO\
UHVHWZKHQ WKH NH\ VZLWFK LV WXUQHG WR WKH2))SRVLWLRQ�

)LJXUH ��
�� (OHFWURQLF &RQWUROOHU /LJKW

�

:KHQ WKH FRQWUROOHU GLDJQRVWLF OLJKW EOLQNV� RQH RI WKH
IROORZLQJ RXWSXWV KDV EHHQ GHWHFWHG LQ WKH FRQWUROOHU�

�� 2QH RI WKH RXWSXWV KDV EHHQ VKRUWHG�
�� 2QH RI WKH RXWSXWV LV RSHQ FLUFXLWHG�

8VLQJ WKH GLDJQRVWLF GLVSOD\� GHWHUPLQH ZKLFK RXWSXW
LV PDOIXQFWLRQLQJ� UHIHU WR &KHFNLQJ ,QWHUORFN
6ZLWFKHV�

,I WKH GLDJQRVWLF OLJKW LV QRW LOOXPLQDWHG ZKHQ WKH NH\
VZLWFK LV LQ WKH 21 SRVLWLRQ� WKLV LQGLFDWHV WKDW WKH
HOHFWURQLF FRQWUROOHU LV QRW RSHUDWLQJ� 3RVVLEOH FDXVHV
DUH�

�� /RRSEDFN LV QRW FRQQHFWHG�
�� )XVHV DUH EORZQ�
�� 7KH OLJKW LV EXUQHG RXW�
�� 1RW IXQFWLRQLQJ FRUUHFWO\�
�� )XVLEOH OLQNV DUH EORZQ

&KHFN HOHFWULFDO FRQQHFWLRQV� LQSXW IXVHV DQG
GLDJQRVWLF OLJKW EXOE WR GHWHUPLQH PDOIXQFWLRQ� 0DNH
VXUH ORRSEDFN FRQQHFWRU LV VHFXUHG WR ZLUH KDUQHVV
FRQQHFWRU�

1RWH� ,I WKH GLDJQRVWLF OLJKW IODVKHV GXULQJ QRUPDO
RSHUDWLRQ RI WKH PDFKLQH� GR QRW WXUQ RII WKH PDFKLQH�
WRJJOH WR WKH RXWSXW DQG WRXFK DQ\ VZLWFK� 7KH /('ZLOO
IODVK LQGLFDWLQJ WKH VRXUFH RI WKH IDLOXUH�

',$*1267,& $&( ',63/$<
7KH *0 ������' LV HTXLSSHG ZLWK DQ HOHFWURQLF
FRQWUROOHU ZKLFK FRQWUROV PRVW PDFKLQH IXQFWLRQV� 7KH
FRQWUROOHU GHWHUPLQHV ZKDW IXQFWLRQ LV UHTXLUHG IRU
YDULRXV LQSXW VZLWFKHV �L�H� VHDW VZLWFK� NH\ VZLWFK�
HWF�� DQG WXUQV RQ WKH RXWSXWV WR DFWXDWH VROHQRLGV RU
UHOD\V IRU WKH UHTXHVWHG PDFKLQH IXQFWLRQ�
)RU WKH HOHFWURQLF FRQWUROOHU WR FRQWURO WKH PDFKLQH DV
GHVLUHG� HDFK RI WKH LQSXW VZLWFKHV� RXWSXW VROHQRLGV
DQG UHOD\V PXVW EH FRQQHFWHG DQG IXQFWLRQLQJ
SURSHUO\�
7KH 'LDJQRVWLF $&( GLVSOD\ LV D WRRO WR KHOS WKH XVHU
YHULI\ FRUUHFW HOHFWULFDO IXQFWLRQV RI WKH PDFKLQH�
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&+(&.,1* ,17(5/2&. 6:,7&+(6
7KH SXUSRVH RI WKH LQWHUORFN VZLWFKHV DUH WR SUHYHQW
WKH HQJLQH IURP FUDQNLQJ RU VWDUWLQJ XQOHVV WKH WUDFWLRQ
SHGDO LV LQ 1(875$/� WR HQVXUH FXWWLQJ XQLWV
GLVHQJDJH ZKHQ UDLVHG RU ZKHQ RSHUDWRU OHDYHV WKH
VHDW� ,Q DGGLWLRQ� WKH HQJLQH ZLOO VWRS ZKHQ WKH WUDFWLRQ
SHGDO LV GHSUHVVHG ZLWK RSHUDWRU RII WKH VHDW�

7+( ,17(5/2&. 6:,7&+(6 $5( )25
7+( 3527(&7,21 2) 7+( 23(5$725
$1' %<67$1'(56� $1' 72 (1685(
&255(&7 23(5$7,21 2) 7+( 0$�
&+,1(� 62'2127 %<3$6625 ',6&21�
1(&7 7+(0� &+(&.23(5$7,212)7+(
6:,7&+(6 '$,/< 72 $6685( ,17(5�
/2&. 6<67(0 ,6 23(5$7,1*� ,) $
6:,7&+ ,6 '()(&7,9(� 5(3/$&( ,7 %(�
)25( 23(5$7,1*� 7+( &21752//(5
+$6 7+($%,/,7< 72'(7(&7%<3$66('
6:,7&+(6 $1' 0$< 35(9(17 7+( 23�
(5$7,212)7+(0$&+,1( ,)6:,7&+(6
$5( %<3$66('� '2 127 5(/< (17,5(/<
21 6$)(7< 6:,7&+(6 �� 86( &20021
6(16(�

&$87,21

7R YHULI\ LQWHUORFN VZLWFK IXQFWLRQ�

�� 3DUN PDFKLQH RQ D OHYHO VXUIDFH� ORZHU WKH FXWWLQJ
XQLWV� VWRS WKH HQJLQH DQG HQJDJH WKH SDUNLQJ EUDNH�

�� 2SHQFRQWURO SDQHO FRYHU� /RFDWHZLUH KDUQHVV DQG
FRQQHFWRUV QHDU FRQWUROOHU� &DUHIXOO\ XQSOXJ ORRS EDFN
FRQQHFWRU IURP KDUQHVV FRQQHFWRU �)LJ� ����

)LJXUH ��
�� :LUH +DUQHVV DQG &RQQHFWRUV

�

�� &RQQHFW WKH 'LDJQRVWLF $&( GLVSOD\ FRQQHFWRU
�)LJ� ��� WR WKH KDUQHVV FRQQHFWRU� 0DNH VXUH FRUUHFW
RYHUOD\ GHFDO LV SRVLWLRQHG RQ 'LDJQRVWLF $&( GLVSOD\�

�� 7XUQ WKH NH\ VZLWFK WR WKH 21 SRVLWLRQ� EXW GR QRW
VWDUW PDFKLQH�

)LJXUH ��
�� 'LDJQRVWLF $&(

1RWH� 7KH UHG WH[W RQ WKH RYHUOD\ GHFDO UHIHUV WR LQSXW
VZLWFKHV DQG WKH JUHHQ WH[W UHIHUV WR RXWSXWV�

�� 7KH kLQSXWV GLVSOD\HGl /('� RQ ORZHU ULJKW FROXPQ
RI WKH 'LDJQRVWLF $&(� VKRXOG EH LOOXPLQDWHG� ,I
kRXWSXWV GLVSOD\HGl /(' LV LOOXPLQDWHG� SUHVV WKH
WRJJOH EXWWRQ� RQ 'LDJQRVWLF $&(� WR FKDQJH /(' WR
kLQSXWV GLVSOD\HGl�

�� 7KH 'LDJQRVWLF $&( ZLOO LOOXPLQDWH WKH /('
DVVRFLDWHG ZLWK HDFK RI WKH LQSXWV ZKHQ WKDW LQSXW
VZLWFK LV FORVHG�
,QGLYLGXDOO\� FKDQJH HDFK RI WKH VZLWFKHV IURP RSHQ WR
FORVHG �L�H�� VLW RQ VHDW� HQJDJH WUDFWLRQ SHGDO� HWF���
DQG QRWH WKDW WKH DSSURSULDWH /(' RQ 'LDJQRVWLF $&(
ZLOO EOLQN RQ DQG RII ZKHQ FRUUHVSRQGLQJ VZLWFK LV
FORVHG DQG RSHQHG� 5HSHDW RQ HDFK VZLWFK WKDW LW LV
SRVVLEOH WR EH FKDQJHG E\ KDQG�

�� ,I VZLWFK LV FORVHG DQG DSSURSULDWH /(' GRHV QRW
EOLQN RQ DQG RII� FKHFN DOO ZLULQJ DQG FRQQHFWLRQV WR
VZLWFK DQG�RU FKHFN VZLWFKHV ZLWK DQ RKP PHWHU�
5HSODFH DQ\ GHIHFWLYH VZLWFKHV DQG UHSDLU DQ\
GHIHFWLYH ZLULQJ�

1RZ VWDUW HQJLQH DQG UDLVH DQG ORZHU HDFK FXWWLQJ XQLW�
1RWH WKH DSSURSULDWH /(' RQ WKH 'LDJQRVWLF $&( �L�H�
/(' LV LOOXPLQDWHG ZKHQ FXWWLQJ XQLW LV ORZHUHG DQG
/(' LV QRW LOOXPLQDWHG ZKHQ FXWWLQJ XQLW LV UDLVHG�

7KH 'LDJQRVWLF $&( DOVR KDV WKH DELOLW\ WR GHWHFWZKLFK
RXWSXW VROHQRLGV RU UHOD\V DUH WXUQHGRQ� 7KLV LV D TXLFN
ZD\ WR GHWHUPLQH LI D PDFKLQH PDOIXQFWLRQ LV HOHFWULFDO
RU K\GUDXOLF�

7R YHULI\ RXWSXW IXQFWLRQ�

�� 3DUN PDFKLQH RQ D OHYHO VXUIDFH� ORZHU WKH FXWWLQJ
XQLWV� VWRS WKH HQJLQH DQG HQJDJH WKH SDUNLQJ EUDNH�

�� 2SHQFRQWURO SDQHO FRYHU� /RFDWHZLUH KDUQHVV DQG
FRQQHFWRUV QHDU FRQWUROOHU� &DUHIXOO\ XQSOXJ ORRSEDFN
FRQQHFWRU IURP KDUQHVV FRQQHFWRU�



��

23(5$7,1* ,16758&7,216
�� &RQQHFW WKH 'LDJQRVWLF $&( FRQQHFWRU WR WKH
KDUQHVV FRQQHFWRU� 0DNH VXUH FRUUHFW RYHUOD\ GHFDO LV
SRVLWLRQHG RQ 'LDJQRVWLF $&(�

�� 7XUQ WKH NH\ VZLWFK WR WKH 21 SRVLWLRQ� EXW GR QRW
VWDUW PDFKLQH�

1RWH� 7KH UHG WH[W RQ WKH RYHUOD\ GHFDO UHIHUV WR LQSXW
VZLWFKHV DQG WKH JUHHQ WH[W UHIHUV WR RXWSXWV�

�� 7KH kRXWSXWV GLVSOD\HGl /('� RQ ORZHU ULJKW
FROXPQ RI 'LDJQRVWLF $&(� VKRXOG EH LOOXPLQDWHG� ,I
kLQSXWV GLVSOD\HGl /(' LV LOOXPLQDWHG� SUHVV WKH WRJJOH
EXWWRQ� RQ 'LDJQRVWLF $&(� WR FKDQJH /(' WR kRXWSXWV
GLVSOD\HGl�

1RWH� ,W PD\ EH QHFHVVDU\ WR WRJJOH EHWZHHQ kLQSXWV
GLVSOD\HGl DQG kRXWSXWV GLVSOD\HGl VHYHUDO WLPHV WRGR
WKH IROORZLQJ VWHS� 7R WRJJOH EDFN DQG IRUWK� SUHVV
WRJJOH EXWWRQ RQFH� 7KLV PD\ EH GRQH DV RIWHQ DV
UHTXLUHG� '2 127 +2/' %87721�

�� 6LW RQ WKH VHDW DQG DWWHPSW WR RSHUDWH WKH GHVLUHG
IXQFWLRQ RI WKH PDFKLQH� �,I \RX QHHG KHOS YHULI\LQJ WKH
FRUUHFW LQSXW VHWWLQJV IRU HDFK IXQFWLRQ� UHIHU WR WKH
/RJLF &KDUW RQ SDJH ��� 7KH DSSURSULDWH RXWSXW /('
V
VKRXOG LOOXPLQDWH WR LQGLFDWH WKDW WKH (&8 LV WXUQLQJ RQ
WKDW IXQFWLRQ� �5HIHU WR WKH ORJLF FKDUW WR EH FHUWDLQ RI
WKH VSHFLILHG RXWSXW /('
V��

1RWH� ,I DQ\ RXWSXW /(' LV EOLQNLQJ� WKLV LQGLFDWHV DQ
HOHFWULFDO SUREOHP ZLWK WKDW 287387� 5HSDLU � UHSODFH
GHIHFWLYH HOHFWULFDO SDUWV LPPHGLDWHO\� 7R UHVHW D
EOLQNLQJ /('� WXUQ WKH NH\ VZLWFK k2))l� WKHQ EDFN
k21l�

,I QR RXWSXW /('
V DUH EOLQNLQJ� EXW WKH FRUUHFW RXWSXW
/('
V GRQRW LOOXPLQDWH� YHULI\ WKDW DOO WKH LQSXW VZLWFKHV
ZRUN E\ IROORZLQJ WKH LQVWUXFWLRQV RQ KRZ WR YHULI\
LQWHUORFN VZLWFKHV� 9HULI\ FRUUHFW VZLWFK IXQFWLRQ�

,I WKH RXWSXW /('
V DUH RQ DV VSHFLILHG� EXW WKHPDFKLQH
GRHV QRW IXQFWLRQ SURSHUO\� WKLV LQGLFDWHV D
QRQ���HOHFWULFDO SUREOHP� 5HSDLU DV QHFHVVDU\�

1RWH� 'XH WR HOHFWULFDO V\VWHP FRQVWUDLQWV� WKH RXWSXW
/('
V IRU k67$57l� k021,725l DQG k(75�$/7l PD\
QRW EOLQN HYHQ WKRXJK DQ HOHFWULFDO SUREOHP PD\ H[LVW
IRU WKRVH IXQFWLRQV� ,I WKH PDFKLQH SUREOHP DSSHDUV WR
EH ZLWK RQH RI WKHVH IXQFWLRQV� EH FHUWDLQ WR FKHFN WKH
HOHFWULFDO FLUFXLW ZLWK D YROW � RKPPHWHU WR YHULI\ WKDW QR
HOHFWULFDO SUREOHP H[LVWV WR WKHVH IXQFWLRQV�

,I HOHFWURQLF FRQWUROOHU H[SHULHQFHV DQ RXWSXW IDLOXUH IRU
HLWKHU WKH FUXLVH FRQWURO RU RQH RI WKH FXWWLQJ XQLWV� WKH
FRQWUROOHU ZLOO GLVDEOH WKH PDFKLQH IXQFWLRQ�
,QGLFDWLRQV WKDW WKLV LV WKH FDXVH RI WKH SUREOHP
LQFOXGH�

$� )ODVKLQJ JUHHQ GLDJQRVWLF OLJKW�
%� 'LDJQRVWLF $&( ZLOO LOOXPLQDWH WKH kRXWSXW IDLOl
/('�
&� 'LDJQRVWLF $&( ZLOO IODVK ZKLFK RXWSXW IDLOHG�
'� 0DFKLQHZLOO QRW UHVSRQG WR LJQLWLRQ NH\ LQSXWV�

7KH DERYH LQGLFDWHV DQ (&8 SUREOHP� FRQWDFW \RXU
ORFDO $XWKRUL]HG 7252 'LVWULEXWRU IRU DVVLVWDQFH�

,I HDFK RXWSXW VZLWFK LV LQ WKH FRUUHFW SRVLWLRQ DQG
IXQFWLRQLQJ FRUUHFWO\� EXW WKH RXWSXW /('
V DUH QRW
FRUUHFWO\ LOOXPLQDWHG� WKLV LQGLFDWHV DQ (&8 SUREOHP� ,I
WKLV RFFXUV� FRQWDFW \RXU 7RUR 'LVWULEXWRU IRU
DVVLVWDQFH�

,03257$17� 7KH 'LDJQRVWLF $&( GLVSOD\ VKRXOG
QRW EH OHIW FRQQHFWHG WR WKH PDFKLQH� ,W LV QRW
GHVLJQHG WR ZLWKVWDQG WKH HQYLURQPHQW RI WKH
PDFKLQH
V HYHU\ GD\ XVH� :KHQ GRQH XVLQJ
'LDJQRVWLF $&(� GLVFRQQHFW LW IURP WKH PDFKLQH
DQG UHFRQQHFW ORRSEDFN FRQQHFWRU WR KDUQHVV
FRQQHFWRU� 0DFKLQH ZLOO QRW RSHUDWH ZLWKRXW
ORRSEDFN FRQQHFWRU LQVWDOOHG RQ KDUQHVV� 6WRUH
'LDJQRVWLF $&( LQ GU\� VHFXUH ORFDWLRQ LQ VKRS� QRW
RQ PDFKLQH�
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23(5$7,1* ,16758&7,216
&+(&. :$51,1* ,1',&$725 /,*+76

(DFK GD\� EHIRUH RSHUDWLQJ DVVXUH DOO ZDUQLQJ OLJKWV
DUH IXQFWLRQLQJ�

�� 6LW RQ VHDW DQG DSSO\ SDUNLQJ EUDNH� 7XUQ LJQLWLRQ
NH\ 21 DQG SXVK 7(67 EXWWRQ� $OO OLJKWV VKRXOG
LOOXPLQDWH�

�� ,I D OLJKW IDLOV WR LOOXPLQDWH� UHSODFH WKH EXOE DQG WHVW
DJDLQ�

386+,1* 25 72:,1* 0$&+,1(

,Q DQ HPHUJHQF\� WKH *URXQGVPDVWHU ������' FDQ EH
PRYHG E\ WKH IROORZLQJ PHWKRGV�

$� $FWXDWH WKH E\���SDVV YDOYH LQ WKH YDULDEOH
GLVSODFHPHQW K\GUDXOLF SXPS DQG SXVK RU WRZ WKH
PDFKLQH�
%� 8QORFN WKH IURQW KXEV DQG WRZ WKH PDFKLQH�

'$1*(5

7KHUH LV QR HIIHFWLYH EUDNLQJ RI WKH
*URXQGVPDVWHU �����' ZLWK WKH ZKHHO
KXEV GLVHQJDJHG� 8QOHVV LW LV RQ D OHYHO
VXUIDFH RU WKH ZKHHOV DUH EORFNHG� WKH
PDFKLQH ZLOO PRYH IUHHO\� 'R QRW XQORFN
WKH ZKHHO KXEV ZLWKRXW HLWKHU EORFNLQJ WKH
ZKHHOV RU FRQQHFWLQJ WKH PDFKLQH WR D
WRZLQJ YHKLFOH E\ PHDQV RI D ULJLG WRZLQJ
GHYLFH�

3XPS %\��SDVV 0HWKRG �VKRUW GLVWDQFHV RQO\�

,03257$17� 'R QRW SXVK RU WRZ WKHPDFKLQH IDVWHU
WKDQ ���� PSK ������� NP�KU� EHFDXVH LQWHUQDO
WUDQVPLVVLRQ GDPDJH PD\ RFFXU� 7KH E\��SDVV
YDOYH PXVW EH RSHQ ZKHQHYHU WKH PDFKLQH LV
SXVKHG RU WRZHG E\ WKLV PHWKRG� 7252 GRHV QRW
UHFRPPHQG WKLV SURFHVV EH XVHG DV VWDQGDUG
SURFHGXUH�

�� %\���SDVV YDOYH LV ORFDWHG LQ OHIW VLGH RI YDULDEOH
GLVSODFHPHQW SXPS �)LJ� ���� 5RWDWH WKH YDOYH ��� WR �
WXUQ FRXQWHU���FORFNZLVH WR RSHQ DQG DOORZ RLO WR
E\���SDVV LQWHUQDOO\� %HFDXVH IOXLG LV E\���SDVVHG� WKH
PDFKLQH FDQ EH PRYHG ��� VORZO\ ��� ZLWKRXW GDPDJLQJ
WKH WUDQVPLVVLRQ�

�� 5RWDWH WKH YDOYH FORFNZLVH XQWLO LW LV VHFXUHO\
VHDWHG EHIRUH VWDUWLQJ WKH HQJLQH� +RZHYHU� GR QRW
H[FHHG����� IW ��� OE �������1P� WRUTXH WR FORVH WKHYDOYH�

,03257$17� 5XQQLQJ WKH HQJLQH ZLWK WKH E\��SDVV
YDOYH RSHQ ZLOO FDXVH WKH WUDQVPLVVLRQ WR RYHUKHDW�

)LJXUH ��
�� %\���3DVV 9DOYH

8QORFNHG +XE 0HWKRG
�� (LWKHU EORFN WKH ZKHHOV RU FRQQHFW WKH PDFKLQH WR
D WRZLQJ YHKLFOH ZLWK D ULJLG WRZLQJ GHYLFH�

9HKLFOH ZLOO UROO ZLWK IURQW ZKHHO KXEV
GLVHQJDJHG� 9HKLFOH PXVW EH RQ D OHYHO
VXUIDFH RU ZKHHOVPXVW EH EORFNHG� 7KHUH
LV QR HIIHFWLYH EUDNLQJ ZLWK ZKHHO KXEV
GLVHQJDJHG�

'$1*(5

�� 5HPRYH EROWV VHFXULQJ WKH GLVHQJDJH FRYHUV WR
ERWK IURQW ZKHHO KXEV�

�� )DFH WKHGLPSOHGSRUWLRQ RI WKH GLVHQJDJHG FRYHUV
LQZDUG DQG UHLQVWDOO WKH FRYHUV� :KHHO KXEV DUH QRZ
XQORFNHG�

�� /RFN WKH ZKHHO KXEV LPPHGLDWHO\ DIWHU WRZLQJ
RSHUDWLRQV DUH FRPSOHWHG� 5HPRYH GLVHQJDJH FRYHUV
DQG UHLQVWDOO ZLWK WKH GLPSOHG SRUWLRQ IDFLQJ DZD\ IURP
WKH ZKHHO KXEV�

&$87,21

'R QRW UHPRYH ZKHHO EORFNV RU WRZLQJ
GHYLFHV XQWLO ZKHHO KXEV DUH VHFXUHO\
ORFNHG�

23(5$7,1* &+$5$&7(5,67,&6

)DPLOLDUL]DWLRQ ��� %HIRUH PRZLQJ IRU WKH ILUVW WLPH�
SUDFWLFH RSHUDWLQJ LQ D ODUJH� RSHQ DQG UHODWLYHO\ OHYHO
DUHD� 6WDUW DQG VWRS WKH HQJLQH� RSHUDWH LQ IRUZDUG DQG
UHYHUVH LQ /2: 5$1*( JURXQG VSHHG� 3UDFWLFH XVLQJ
WKH FUXLVH FRQWURO� /RZHU DQG UDLVH FXWWLQJ XQLWV
LQGLYLGXDOO\ DQG VLPXOWDQHRXVO\� :KHQ WKRURXJKO\
IDPLOLDU ZLWK PDFKLQH IXQFWLRQV� SUDFWLFH RSHUDWLQJ
DURXQG WUHHV DQG REVWDFOHV ZKLOH XVLQJ WKH LQGLYLGXDO
ZKHHO EUDNHV� $OVR RSHUDWH XS DQG GRZQ VORSHV �,1
/2: 5$1*(��
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23(5$7,1* ,16758&7,216
1RWH� 7252 UHFRPPHQGV +,*+ 5$1*( JURXQG
VSHHG EH XVHG IRU URDG WUDYHO RQO\ �ZLWK FXWWLQJ XQLWV
XS��

3RLQWV WR FRQVLGHU ZKLOH RSHUDWLQJ WKH WUDFWLRQ XQLW�
FXWWLQJ XQLWV RU RWKHU LPSOHPHQWV DUH WKH K\GURVWDWLF
WUDQVPLVVLRQ� HQJLQH VSHHG� ORDGRQ WKH FXWWLQJ EODGHV
RU RWKHU LPSOHPHQW FRPSRQHQWV DQG WKH LPSRUWDQFHRI
WKH EUDNHV� 7R PDLQWDLQ DGHTXDWH SRZHU IRU WKH
WUDFWLRQ XQLW DQG LPSOHPHQW FRPSRQHQWV ZKLOH
RSHUDWLQJ� UHJXODWH WUDFWLRQ SHGDO SRVLWLRQ WR NHHS
HQJLQH USP KLJK DQG UHODWLYHO\ FRQVWDQW� *RRG UXOHV WR
IROORZ DUH� GHFUHDVH JURXQG VSHHG DV WKH LPSOHPHQW
ORDG LQFUHDVHV� DQG LQFUHDVHJURXQG VSHHGDV WKH ORDG
GHFUHDVHV�

:DUQLQJ 6\VWHPV ��� ,I D ZDUQLQJ OLJKW DQG DXGLEOH
ZDUQLQJ FRPH RQ GXULQJ RSHUDWLRQ� VWRS LPPHGLDWHO\
DQG FRUUHFW WKH SUREOHP EHIRUH FRQWLQXLQJ� 6HULRXV
GDPDJH FRXOG RFFXU LI WKHPDFKLQH LV RSHUDWHG ZLWK DQ
XQFRUUHFWHG SUREOHP� +RZHYHU� LI WKH HQJLQH VWRSV
EHFDXVH RI RYHUKHDWLQJ� WKH HPHUJHQF\ RYHU���ULGH
EXWWRQ FDQ EH XVHG WR RSHUDWH WKH HQJLQH IRU VKRUW
LQWHUYDOV �)LJ� ����

)LJXUH ��
�� (QJLQH 2YHU���ULGH %XWWRQ

�

0RZLQJ ��� :KHQ DSSURDFKLQJ DUHD WR PRZ� SRVLWLRQ
WKH JURXQG VSHHG VHOHFWRU LQ /2: 5$1*( DQG
UHOHDVH� 6ZLWFK OHYHU ZLOO UHWXUQ WR QHXWUDO DQG +LJK
5DQJH OLJKW ZLOO JR RXW� 0RYH WKH WKURWWOH OHYHU WR )$67
DQG ORZHU WKH FXWWLQJ XQLWV� 3XOO WKH VOHHYH RI WKH GHFN
GULYH 372 VZLWFK XS� SRVLWLRQ LW LQ (1*$*( SRVLWLRQ
DQG UHOHDVH� /HYHU ZLOO UHWXUQ WR QHXWUDO SRVLWLRQ DQG
372 ZLOO EH HQJDJHG DXWRPDWLFDOO\� 'HSUHVV WUDFWLRQ
SHGDO VORZO\ WR EHJLQ FXWWLQJ RSHUDWLRQ�

1RWH� $IWHU ORZHULQJ PRZHUV� GR QRW DOORZ OHYHUV WR
VQDS EDFN WR QHXWUDO� 7KLV FRXOG DOORZ WKH OHYHUV WR JR
SDVW QHXWUDO� ORFN WKH FXWWLQJ XQLWV LQ D QRQ��� IORDW PRGH
DQG SUHYHQW WKHP IURP IROORZLQJ WXUI FRQWRXUV�

6KRXOG HLWKHU RXWERDUG FXWWLQJ XQLW FRQWDFW DQ
LPPRYDEOH REMHFW ZKLOH PRZLQJ� WKH PRZHU OLIW DUP
ODWFK DVVHPEO\ DEVRUEV WKH LPSDFW DQG EUHDNV DZD\�
7KLV DOORZV WKH FXWWLQJ XQLW WR VZLQJ UHDUZDUG� 6KRXOG
WKLV RFFXU� VWRS WKH PDFKLQH� )XOO\ UDLVH WKH FXWWLQJ
XQLW� WKHQ ORZHU LW WR FXWWLQJ SRVLWLRQ� 7KLV ZLOO DOORZ WKH
OLIW DUP ODWFK DVVHPEO\ WR UHWXUQ WR QRUPDO

FRQILJXUDWLRQ� %H VXUH WR LQVSHFW WKH FXWWLQJ XQLW IRU
GDPDJH DQG UHSDLU DV QHFHVVDU\ EHIRUH UHVXPLQJ
RSHUDWLRQ�

&DXWLRQ� 7KLV SURGXFW PD\ H[FHHG QRLVH OHYHOV RI ��
G%�$� DW WKH RSHUDWRU SRVLWLRQ� (DU SURWHFWRUV DUH
UHFRPPHQGHG IRU SURORQJHG H[SRVXUH WR UHGXFH WKH
SRWHQWLDO RI SHUPDQHQW KHDULQJ GDPDJH�

7KH LQGLYLGXDO ZKHHO EUDNHV FDQ EH XVHG WR DVVLVW LQ
WXUQLQJ WKH PDFKLQH� +RZHYHU� XVH WKHP FDUHIXOO\�
HVSHFLDOO\ RQ VRIW RU ZHW WXUI EHFDXVH LW PD\ EH WRUQ
DFFLGHQWDOO\� 7KH EUDNHV DUH DOVR EHQHILFLDO WRPDLQWDLQ
WUDFWLRQ� IRU H[DPSOH� LQ VRPH VORSH FRQGLWLRQV� WKH
XSKLOO ZKHHO PD\ VOLS DQG ORVH WUDFWLRQ� ,I WKLV RFFXUV�
JUDGXDOO\ GHSUHVV WKH XSKLOO EUDNH SHGDO XQWLO WKH XSKLOO
ZKHHO VWRSV VOLSSLQJ� WKXV LQFUHDVLQJ WUDFWLRQ RQ WKH
GRZQKLOO ZKHHO�

7R VWRS PRZLQJ� GHSUHVV WKH EUDNH SHGDO WR VWRS DQG
GLVHQJDJH WKH FUXLVH FRQWURO �LI XVHG�� PRYH WKH 372
VZLWFK WR ',6(1*$*( DQG UHOHDVH �VZLWFK UHWXUQV WR
QHXWUDO�� WKHQ IXOO\ UDLVH WKH FXWWLQJ XQLWV�

+LJK 5DQJH *URXQG 6SHHG 2SHUDWLRQ ��� 7RUR
UHFRPPHQGV +,*+ 5$1*( JURXQG VSHHG RSHUDWLRQ
EH SHUIRUPHG RQO\ RQ URDGV ZLWK WKH FXWWLQJ XQLWV LQ
IXOO\ UDLVHG SRVLWLRQ� 6WDUW WKHPDFKLQH LQ /2:5$1*(�
WKHQ VKLIW WR +,*+5$1*(� 7KH+,*+5$1*( ,QGLFDWRU
OLJKW ZLOO WXUQ 21� LQGLFDWLQJ WKHPDFKLQH LV LQ WKH +,*+
5$1*(PRGH� 7R FHDVH +,*+ 5$1*( RSHUDWLRQ� WDNH
IRRW RII WUDFWLRQ SHGDO DQG DSSO\ WKH EUDNHV� 0RYH
WKURWWOH OHYHU WR 6/2: DQG SRVLWLRQ JURXQG VSHHG
VHOHFWRU LQ /2: 5$1*(� ,I WKH HQJLQH EHJLQV WR ODERU
ZKLOH FOLPELQJ DQ LQFOLQH� HDVH RII RQ WKH WUDFWLRQ SHGDO
DQG VKLIW WR /2: 5$1*(� 7KLV ZLOO SUHYHQW RYHUORDG RI
WKH HQJLQH DQG K\GUDXOLF V\VWHP�

&$87,21
8VH H[WUHPH FDUH ZKLOH RSHUDWLQJ LQ +,*+
5$1*( JURXQG VSHHG VHOHFWLRQ� :DWFK
FORVHO\ IRU E\VWDQGHUV� RWKHU YHKLFOHV DQG
SRVVLEOH KLGGHQ KD]DUGV DQG EH SUHSDUHG
WR VWRS TXLFNO\�

&UXLVH &RQWURO 2SHUDWLRQ ���:KLOH RSHUDWLQJ WKH
PDFKLQH DW WKH GHVLUHG JURXQG VSHHG� WXUQ WKH FUXLVH
FRQWURO VZLWFK WR 21 DQG SUHVV WKH FUXLVH FRQWURO
DFWXDWLQJ EXWWRQ� 7KH WUDFWLRQ SHGDO ZLOO EH KHOG LQ LWV
SRVLWLRQ DQG D FRQVWDQW JURXQG VSHHG ZLOO EH
PDLQWDLQHG� $ OLJKW RQ WKH VWHHULQJ FROXPQ LQGLFDWHV
WKH FUXLVH FRQWURO LV LQ RSHUDWLRQ� *URXQG VSHHG FDQEH
FKDQJHG E\ RYHU���ULGLQJ WKH WUDFWLRQ SHGDO� 7KH SHGDO
ZLOO PDLQWDLQ LWV QHZ SRVLWLRQ ZKHQ WKH RYHU���ULGLQJ
IRUFH LV UHOHDVHG�

7R VWRS FUXLVH FRQWURO RSHUDWLRQ� 7XUQ FUXLVH FRQWURO
VZLWFK WR 2)) SRVLWLRQ RU GHSUHVV WKH VHUYLFH EUDNH�
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23(5$7,1* ,16758&7,216
1RWH� +ROG WKH WUDFWLRQ SHGDO LQ SRVLWLRQ ZKHQ
VWRSSLQJ FUXLVH FRQWURO RSHUDWLRQ� RWKHUZLVH WKH
PDFKLQH ZLOO VWRS DEUXSWO\ GXH WR K\GURVWDWLF EUDNLQJ
DFWLRQ�
,I LW LV DQ HPHUJHQF\ DQG LW EHFRPHV QHFHVVDU\ WR VWRS
VXGGHQO\ ZKLOH LQ FUXLVH FRQWURO� GHSUHVV WKH VHUYLFH
EUDNH SHGDO� WKLV EUHDNV WKH HOHFWULFDO FLUFXLW� UHWXUQV
WKH WUDFWLRQ SHGDO WR QHXWUDO DQG VWRSV WKH PDFKLQH�

6WRSSLQJ WKH 0DFKLQH ��� 7R VWRS WKH PDFKLQH DQG
FHDVH RSHUDWLRQ� WDNH IRRW RII WUDFWLRQ SHGDO DQG DSSO\
WKH EUDNHV� 0RYH WKH WKURWWOH OHYHU WR 6/2:� JURXQG
VSHHG VHOHFWRU WR /2:5$1*( DQG GHFN OLIW FRQWUROV WR
QHXWUDO� 6ZLWFK FUXLVH FRQWURO WR 2))� VHW WKH SDUNLQJ
EUDNH DQG WXUQ LJQLWLRQ NH\ WR 2))� 5HPRYH WKH NH\ LI
WKH PDFKLQH LV WR EH OHIW XQDWWHQGHG�

/8%5,&$7,21
7KH IROORZLQJ PXVW EH OXEULFDWHG UHJXODUO\ ZLWK 1R� � JHQHUDO SXUSRVH OLWKLXP RU PRO\EGHQXP EDVH JUHDVH�
7KH FKDUW EHORZ OLVWV VHUYLFH LQWHUYDOV EDVHG XSRQ QRUPDO RSHUDWLQJ FRQGLWLRQV� +RZHYHU� OXEULFDWH PRUH
IUHTXHQWO\ XQGHU H[WUHPH FRQGLWLRQV� 7KH OHIW FROXPQ QXPEHUV FRUUHVSRQG ZLWK QXPEHUV LQ )LJ� ���

&RPSRQHQW 1R� RI )LWWLQJV 6HUYLFH LQWHUYDO
&HQWHU &XWWLQJ 8QLW
�� &DVWRU )RUN 6KDIW %XVKLQJV � (YHU\ � KRXUV RU GDLO\�
�� 6SLQGOH 6KDIW %HDULQJV � (YHU\ �� KRXUV�
�� ,GOHU 3XOOH\ %XVKLQJV � (YHU\ �� KRXUV
�� 'HFN +LQJH 3LYRW %XVKLQJV � (YHU\ �� KRXUV�
5LJKW 	 /HIW +DQG &XWWLQJ 8QLWV
�� &DVWRU )RUN 6KDIW %XVKLQJV � (YHU\ � KRXUV RU GDLO\
�� 6SLQGOH 6KDIW %HDULQJV � (YHU\ �� KRXUV�

)URQW /LIW $UP $VVHPEOLHV
�� /�+� 	 5�+� /LIW $UP � (YHU\ �� KRXUV�
�� +\GUDXOLF &\OLQGHU 3LYRW %XVKLQJV � (YHU\ �� KRXUV�
�� /LIW $UP %DOO -RLQWV � (YHU\ �� KRXUV
2XWERDUG &XWWLQJ 8QLW /LIW $VVHPEOLHV
��� /LIW $UP 3LYRWV � (YHU\ �� KRXUV�
��� $QWL���VZD\ $UP %XVKLQJV � (YHU\ �� KRXUV�
��� /LIW $UP (OERZ 6KDIW %XVKLQJV � (YHU\ �� KRXUV�
��� /DWFK %DOO -RLQWV � (YHU\ �� KRXUV�
��� +\GUDXOLF &\OLQGHU 3LYRW %XVKLQJ � (YHU\ �� KRXUV�
��� /LIW &OHYLV 3LYRW %XVKLQJV � (YHU\ �� KRXUV�
7UDFWLRQ 8QLW
��� 6WHHULQJ %UDNH 3HGDO $UPV � (YHU\ �� KRXUV�
��� (QJLQH :DWHU 3XPS $VV\� � (YHU\ �� KRXUV�
��� (QJLQH WR 3XPS 'ULYH <RNH � (YHU\ �� KRXUV�
��� 5HDU :KHHO 6SLQGOH %XVKLQJV � (YHU\ �� KRXUV�
��� 5HDU $[OH 3LYRW %XVKLQJV � (YHU\ �� KRXUV
��� 6WHHULQJ 7LH 5RG %DOO -RLQW � (YHU\ �� KRXUV�
��� 6HUYLFH %UDNH 3LYRW %XVKLQJV � (YHU\ �� KRXUV�
��� +\GUDXOLF 6WHHULQJ &\OLQGHU %DOO -RLQWV � (YHU\ �� KRXUV�
��� 5HDU :KHHO %HDULQJV � 5HSDFN HYHU\ ���� KRXUV

5HIHU WR FKDUW� SDJH �� DQG )LJXUH �� IRU DUHDV WR OXEULFDWH DQG QXPEHU RI ILWWLQJV LQYROYHG�
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'$,/< 0$,17(1$1&( &+(&./,67
'DLO\ 0DLQWHQDQFH� �GXSOLFDWH WKLV SDJH IRU URXWLQH XVH�

0DLQWHQDQFH 'DLO\ 0DLQWHQDQFH &KHFN )RU :HHN 2I BBBBBBBBBBB0DLQWHQDQFH
&KHFN ,WHPH 021 78(6 :(' 7+856 )5, 6$7 681

T 6DIHW\ ,QWHUORFN 2SHUDWLRQ

T %UDNH 2SHUDWLRQ

T (QJLQH 2LO /HYHO

T &RROLQJ 6\VWHP )OXLG /HYHO

'UDLQ :DWHU�)XHO 6HSDUDWRU

T $LU )LOWHU�3UH��&OHDQHU &RQGLWLRQ

T 5DGLDWRU 	 6FUHHQ IRU 'HEULV

T 8QXVXDO (QJLQH 1RLVHV

T 8QXVXDO 2SHUDWLQJ 1RLVHV

T +HLJKW RI &XW

T +\GUDXOLF 6\VWHP 2LO /HYHO

T +\GUDXOLF +RVHV IRU 'DPDJH

T )OXLG /HDNV

T 7LUH 3UHVVXUH

T ,QVWUXPHQW 2SHUDWLRQ

T &RQGLWLRQ RI %ODGHV

/XEULFDWH $OO *UHDVH )LWWLQJV�

7RXFK��XS 'DPDJHG 3DLQW

� ,PPHGLDWHO\ DIWHU HYHU\ ZDVKLQJ� UHJDUGOHVV RI WKH LQWHUYDO OLVWHG�

1RWDWLRQ IRU DUHDV RI FRQFHUQ� ,QVSHFWLRQ SHUIRUPHG E\BBBBBBBBBBBBBBBBBBBBBBBBBBBBB
,WHP 'DWH ,QIRUPDWLRQ

�

�

�

�

�

�

�

&KHFN SURSHU VHFWLRQ RI 2SHUDWRU
V 0DQXDO IRU IOXLG VSHFLILFDWLRQV



��

0$,17(1$1&(

&$87,21
%HIRUH SHUIRUPLQJ PDFKLQH PDLQWHQDQFH�
SDUN RQ D OHYHO VXUIDFH� VHW WKH SDUNLQJ
EUDNH� IXOO\ ORZHU FXWWLQJ XQLWV� VKXW HQ�
JLQH RII DQG UHPRYH NH\ IURP LJQLWLRQ
VZLWFK� ,I HQJLQH PXVW EH UXQQLQJ WR
SHUIRUP PDLQWHQDQFH RU DGMXVWPHQW� VWD\
FOHDU RI PRYLQJ SDUWV� ,I HQJLQH KDV EHHQ
RSHUDWLQJ VKRUWO\ EHIRUH PDLQWHQDQFH KDV
EHJXQ� DYRLG HQJLQH� PXIIOHU� WXUER��FKDU�
JHU DQG UDGLDWRU DV WKH\ PD\ EH KRW
HQRXJK WR FDXVH LQMXU\�

(1*,1( 2,/ $1' ),/7(5

7KH HQJLQH XVHV DQ\ KLJK TXDOLW\ GHWHUJHQW RLO KDYLQJ
WKH $PHULFDQ 3HWUROHXP ,QVWLWXWH ��� $3, ��� kVHUYLFH
FODVVLILFDWLRQl &'� 2LO YLVFRVLW\ UHFRPPHQGDWLRQV DUH�

$0%,(17 7(03(5$785( 3523(5
9,6&26,7<

�����E WR ��E ) ��������E WR ������E &�

���E ) �����E &� DQG XS

��E WR ���E ) �������E WR ����E &� 6$( ��

6$( ��

6$( ��

1RWH� 'R QRW XVH PXOWL��YLVFRVLW\ RLOV�

2LO /HYHO &KHFN

&KHFN HQJLQH RLO OHYHO DIWHU HYHU\ ILYH KRXUV RSHUDWLRQ�

�� 8QODWFK DQG UDLVH KRRG DQG SURS LW RSHQ�
8QODWFK DQG UHPRYH OHIW VLGH SDQHO �)LJ� ���� 0DNH VXUH
KRRG SURS LV VHFXUHG LQ RQH RI WKH PRXQWLQJ EUDFNHWV
RQ KRRG�

)LJXUH ��
�� (QJLQH +RRG
�� /HIW 6LGH 3DQHO

�� +RRG /DWFKHV
�� 6LGH 3DQHO /DWFK

�� 5HPRYH GLSVWLFN� ZLSH ZLWK FOHDQ UDJ �)LJ� ��� DQG
IXOO\ UH��� LQVHUW LQ WXEH� 5HPRYH IURP WXEH DQG FKHFN RLO
OHYHO� /HYHO VKRXOG EH EHWZHHQ WKH PDUNV RQ WKH
GLSVWLFN� ,I OHYHO LV ORZ� UHPRYH ILOOHU FDS �)LJ� ���� $GG
RLO XQWLO OHYHO LV WR WRS PDUN RQ GLSVWLFN� '2 127
29(5),//�

)LJXUH ��
�� 'LSVWLFN

�

)LJXUH ��
�� (QJLQH 2LO )LOO &DS

�

&KDQJLQJ (QJLQH 2LO DQG )LOWHU

7KH HQJLQH KROGV DSSUR[LPDWHO\ ���� TW ��� O� RI RLO�
&KDQJH RLO DQG ILOWHU DIWHU WKH ILUVW �� KRXUV� WKHQ
FKDQJH ERWK HYHU\ ��� KRXUV RSHUDWLRQ� +RZHYHU�
FKDQJH RLO PRUH IUHTXHQWO\ ZKHQ HQJLQH LV RSHUDWHG LQ
GXVW\ RU VDQG\ FRQGLWLRQV� ,I SRVVLEOH� UXQ HQJLQH MXVW
EHIRUH FKDQJLQJ RLO EHFDXVH ZDUP RLO IORZV EHWWHU DQG
FDUULHV PRUH FRQWDPLQDQWV WKDQ FROG RLO�

�� 8QODWFK DQG UDLVH KRRG DQG SURS LW RSHQ �)LJ� ����
0DNH VXUH KRRGSURS LV VHFXUHG LQ RQHRI WKHPRXQWLQJ
EUDFNHWV RQ KRRG� 8QODWFK DQG UHPRYH ERWK VLGH
SDQHOV �)LJ� ����



��

0$,17(1$1&(
�� 3ODFH GUDLQ SDQ LQ OLQH ZLWK WKH GUDLQ SOXJ �)LJ� ����
&OHDQ DUHD DURXQG GUDLQ SOXJ�

)LJXUH ��
�� (QJLQH 2LO 'UDLQ 3OXJ

�

�� 5HPRYH GUDLQ SOXJ DQG DOORZ RLO WR GUDLQ LQWR SDQ�
5HPRYH DQG UHSODFH RLO ILOWHU �)LJ� ���� UHIHU WR SDUWV
FDWDORJ IRU UHSODFHPHQW QXPEHU� $SSO\ D FRDWLQJ RI RLO
WR WKH ILOWHU 2���ULQJ DQG WLJKWHQ ILOWHU E\ KDQG�

)LJXUH ��
�� (QJLQH 2LO )LOWHU

�

(1*,1( )8(/ 6<67(0

�� /RFDWH IXHO ILOWHU�ZDWHU VHSDUDWRU RQ ORZHU OHIW VLGH
RI HQJLQH DQG GUDLQ GDLO\ �)LJ� ����

�� (YHU\ ���KRXUV RSHUDWLRQ� UHSODFH ILOWHU HOHPHQW RI
WKH IXHO ILOWHU�ZDWHU VHSDUDWRU�

)LJXUH ��
�� )XHO )LOWHU�:DWHU 6HSDUDWRU
�� :DWHU 'UDLQ 3OXJ

�� (YHU\ ���� KRXUV RSHUDWLRQ� RU \HDUO\� UHSODFH WKH
HQJLQH IXHO ILOWHU �)LJ� ��� ��� OHIW IURQW VLGH RI HQJLQH ���
DQG GUDLQ ZDWHU IURP WKH IXHO WDQN� $SSO\ FOHDQ IXHO RLO
WR WKH ILOWHU 2���ULQJ� 8VH KDQGV RQO\ WR LQVWDOO DQG
WLJKWHQ ILOWHU�

�� ,I IXHO V\VWHP EHFRPHV FRQWDPLQDWHG RU PDFKLQH
LV WR EH VWRUHG IRU DQ H[WHQGHG SHULRG� ORFDWH GUDLQ DW
ERWWRP RI IXHO WDQN DQG GUDLQ DQG FOHDQ WDQN� )OXVK
WDQN ZLWK FOHDQ IXHO RLO�

)LJXUH ��
�� (QJLQH )XHO )LOWHU

�

,03257$17� )ROORZLQJ WKH PDLQWHQDQFH VWHSV
OLVWHG DERYHZLOO� XQGHU QRUPDO FRQGLWLRQV� NHHS WKH
V\VWHP WURXEOH�� IUHH� +RZHYHU� LI WKH LQGLFDWRU OLJKW
RQ WKH FRQWURO SDQHO DQG DXGLEOH ZDUQLQJ VLJQDO
DFWLYDWH GXULQJ RSHUDWLRQ� WKH HQJLQH VKRXOG EH
VWRSSHG DQG WKH IXHO V\VWHP VHUYLFHG EHIRUH
RSHUDWLRQ LV UHVXPHG� 7KLV FDQ SUHYHQW VHULRXV
HQJLQH GDPDJH IURP RFFXUULQJ�



��

0$,17(1$1&(
(1*,1( &22/,1* 6<67(0

7KH FRROLQJ V\VWHPKROGV DSSUR[LPDWHO\ ��� JDO ����� O�
RI D ����� VROXWLRQ RI HWK\OHQH JO\FRO DQWL��� IUHH]H DQG
ZDWHU� 7R SURSHUO\ PDLQWDLQ WKH V\VWHP� XVH WKH
IROORZLQJ SURFHGXUHV�

�� &KHFN FRRODQW OHYHO HDFK GD\ EHIRUH VWDUWLQJ WKH
HQJLQH� UHIHU WR &KHFN &RROLQJ 6\VWHP LQ %HIRUH
2SHUDWLQJ VHFWLRQ�

&$87,21
&KHFN FRRODQW OHYHO EHIRUH WKH HQJLQH KDV
EHHQ VWDUWHG EHFDXVH FRRODQW V\VWHP ZLOO
QRW EH SUHVVXUL]HG�:KHQ WKH HQJLQH LV KRW
DQG WKH UDGLDWRU FDS UHPRYHG� KRW SUHV�
VXUL]HG FRRODQW FDQ HVFDSH DQG FDXVH
EXUQV� ,I HQJLQH FRRODQW LV KRW� VORZO\ DQG
FDUHIXOO\ UHPRYH UDGLDWRU FDS�

�� (DFK GD\ DIWHU RSHUDWLRQ� FOHDQ GHEULV IURP WKH
UDGLDWRU JULOOH� &OHDQ PRUH IUHTXHQWO\ LQ GXVW\ DQG GLUW\
FRQGLWLRQV�

$� 0RYH VHDW IRUZDUG DV IDU DV SRVVLEOH�
%� 5HPRYH XSSHU DQG ORZHU JULOOH DVVHPEOLHV
�)LJ� ����
&� 8VH FRPSUHVVHG DLU WR FOHDQ WKH JULOOHV DQG
UHPRYH GHEULV IURP JULOOH PRXQWLQJ DUHDV�
'� ,QVWDOO JULOOHV DIWHU FOHDQLQJ� ORZHU DQG ORFN
VHDW LQ SRVLWLRQ�

)LJXUH ��
�� 8SSHU *ULOOH �� /RZHU *ULOOH

�� (YHU\ ��� KRXUV RSHUDWLRQ� FOHDQ WKH UDGLDWRU DQG
K\GUDXOLF FRROHU ILQV� &OHDQ PRUH IUHTXHQWO\ LQ GXVW\
DQG GLUW\ FRQGLWLRQV�

$� 8VH SURFHGXUHV LQ VWHS �� LWHPV D���F�
%� 8QODWFK ODWFK KDQGOHV RQ ERWK VLGHV DQG
UHPRYH UDGLDWRU FRZO DQG JULOOH VXSSRUW �)LJ� ����

)LJXUH ��
�� /DWFK +DQGOHV
�� 5DGLDWRU &RZO

�� *ULOOH 6XSSRUW

&� 5HPRYHZLQJ QXWV VHFXULQJ WRS RI RLO FRROHU WR
XSSHU UDGLDWRU VXSSRUW DQG SLYRW WRS RI RLO FRROHU
DZD\ IURP UDGLDWRU �)LJ� ����
'� 8QODWFK DQG UDLVH KRRG DQG SURS LW RSHQ� 8VH
FRPSUHVVHG DLU IURP WKH HQJLQH IDQ VLGH WR FOHDQ
WKH UDGLDWRU DQG RLO FRROHU ILQV�
(� 5H���DVVHPEOH FRPSRQHQWV DIWHU FOHDQLQJ LV
FRPSOHWHG�

)LJXUH ��
�� 2LO &RROHU �� 5DGLDWRU �� :LQJ 1XWV

�� (YHU\ ��� KRXUV RSHUDWLRQ� LQVSHFW IDQ EHOW IRU
FRQGLWLRQ DQG SURSHU WHQVLRQ� 5HSODFH EHOW LI FRQGLWLRQ
ZDUUDQWV� &KHFN DQG DGMXVW WHQVLRQ DV IROORZV�

$� 8QODWFK DQG UDLVH KRRG DQG SURS LW RSHQ�
8QODWFK DQG UHPRYH ULJKW VLGH SDQHO�
%� 3URSHU WHQVLRQ ZLOO DOORZ ��� LQ� ��� PP�
GHIOHFWLRQ ZKHQ D IRUFH RI �� OEV� LV DSSOLHG RQ WKH
EHOW PLGZD\ EHWZHHQ WKH SXOOH\V� ,I GHIOHFWLRQ LV
LQFRUUHFW� SURFHHG WR VWHS F� ,I GHIOHFWLRQ LV FRUUHFW�
LQVWDOO SDQHO DQG FORVH KRRG�
&� /RRVHQ EROWV ��� VHFXULQJ DOWHUQDWRU WR SODWH
DQG PRXQWLQJ EUDFNHW �)LJ� ���� 5RWDWH DOWHUQDWRU
DZD\ IURP HQJLQH WR LQFUHDVH WHQVLRQ DQG WLJKWHQ
EROWV� &KHFN EHOW WHQVLRQ DIWHU DGMXVWPHQW DQG
UH���DGMXVW� LI QHFHVVDU\�
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)LJXUH ��
�� $OWHUQDWRU

�

'� ,QVWDOO SDQHO DQG FORVH KRRG�
�� (YHU\ ��� KRXUV RSHUDWLRQ� FKHFN FRQGLWLRQ RI
FRROLQJ V\VWHP KRVHV DQG WLJKWQHVV RI FRQQHFWLRQV�
5HSDLU� DV QHHGHG�

�� (YHU\ ���� KRXUV� RU \HDUO\� GUDLQ DQG IOXVK WKH
FRROLQJ V\VWHP DQG UHSODFH WKH WKHUPRVWDW DQG KRVH
DVVHPEOLHV�

*(1(5$/ $,5 &/($1(5 0$,17(1$1&(
�� &KHFN DLU FOHDQHU ERG\ IRU GDPDJH ZKLFK FRXOG
SRVVLEO\ FDXVH DQ DLU OHDN� 5HSODFH D GDPDJHG DLU
FOHDQHU ERG\�

�� 6HUYLFH WKH DLU FOHDQHU ILOWHU HYHU\ ��� KRXUV �PRUH
IUHTXHQWO\ LQ H[WUHPH GXVW\ RU GLUW\ FRQGLWLRQV��

6(59,&,1* $,5 &/($1(5
�� 5HOHDVH ODWFKHV VHFXULQJ DLU FOHDQHU FRYHU WR DLU
FOHDQHU ERG\� 6HSDUDWH FRYHU IURP ERG\� &OHDQ LQVLGH
RI DLU FOHDQHU FRYHU�

�� $LU FOHDQHU ODWFKHV
�� &RYHU

)LJXUH ��

�

�

�� *HQWO\ VOLGH ILOWHU RXW RI DLU FOHDQHU ERG\ WR UHGXFH
WKH DPRXQW RI GXVW GLVORGJHG� $YRLG NQRFNLQJ ILOWHU
DJDLQVW DLU FOHDQHU ERG\�

�� $LU FOHDQHU ILOWHU
)LJXUH ��

�

�� ,QVSHFW ILOWHU DQG GLVFDUG LI GDPDJHG� 'R QRW ZDVK
RU UHXVH D GDPDJHG ILOWHU�

:DVKLQJ 0HWKRG
$� 3UHSDUH D VROXWLRQ RI ILOWHU FOHDQHU DQG ZDWHU
DQG VRDN ILOWHU HOHPHQW DERXW �� PLQXWHV� 5HIHU WR
GLUHFWLRQV RQ ILOWHU FOHDQHU FDUWRQ IRU FRPSOHWH
LQIRUPDWLRQ�
%� $IWHU VRDNLQJ ILOWHU IRU �� PLQXWHV� ULQVH LW ZLWK
FOHDU ZDWHU� 0D[LPXP ZDWHU SUHVVXUH PXVW QRW
H[FHHG �� SVL WR SUHYHQW GDPDJH WR WKH ILOWHU
HOHPHQW� 5LQVH ILOWHU IURP FOHDQ VLGH WR GLUW\ WR VLGH�
&� 'U\ ILOWHU HOHPHQW XVLQJ ZDUP� IORZLQJ DLU
����E) � PD[�� RU DOORZ HOHPHQW WR DLU���GU\� 'R QRW
XVH D OLJKW EXOE WR GU\ WKH ILOWHU HOHPHQW EHFDXVH
GDPDJH FRXOG UHVXOW�

&RPSUHVVHG $LU 0HWKRG
$� %ORZ FRPSUHVVHG DLU IURP LQVLGH WR WKHRXWVLGH
RI GU\ ILOWHU HOHPHQW� 'R QRW H[FHHG ��� SVL WR
SUHYHQW GDPDJH WR WKH HOHPHQW�
%� .HHS DLU KRVH QR]]OH DW OHDVW �l IURP ILOWHU DQG
PRYH QR]]OH XS DQG GRZQ ZKLOH URWDWLQJ WKH ILOWHU
HOHPHQW� ,QVSHFW IRU KROHV DQG WHDUV E\ ORRNLQJ
WKURXJK WKH ILOWHU WRZDUG D EULJKW OLJKW�

�� ,QVSHFW QHZ ILOWHU IRU VKLSSLQJ GDPDJH� &KHFN
VHDOLQJ HQG RI ILOWHU� 'R QRW LQVWDOO D GDPDJHG ILOWHU�

�� ,QVHUW QHZ ILOWHU SURSHUO\ LQWR DLU FOHDQHU ERG\�
0DNH VXUH ILOWHU LV VHDOHGSURSHUO\ E\DSSO\LQJSUHVVXUH
WR RXWHU ULP RI ILOWHU ZKHQ LQVWDOOLQJ� 'R QRW SUHVV RQ
IOH[LEOH FHQWHU RI ILOWHU�

�� 5HLQVWDOO FRYHU DQG VHFXUH ODWFKHV�



��

0$,17(1$1&(
+<'5$8/,& 6<67(0 6(59,&(

/LVWHG EHORZ DUH K\GUDXOLF RLO EUDQGV UHFRPPHQGHG
IRU WKH ������'� $OO DUH LQWHUFKDQJHDEOH ZLWK RQH
DQRWKHU�

0RELO '7( �� 0
0RELO '7( ��
6KHOO 7HOOXV ��
$PRFR 5\NRQ 2LO ���
&RQRFR 6XSHU +\GUDXOLF 2LO ��
([[RQ 1XWR + ��
.HQGDOO .HQRLO 5 	 2 $: ��
3HQQ]RLO 3HQUHFR ��
3KLOOLSV 0DJQXV $ ��
6WDQGDUG (QHUJRO +/3 ��
6XQ 6XQYLV ��� :5
8QLRQ 8QD[ $: ��

,03257$17� 8VH RQO\ K\GUDXOLF RLOV VSHFLILHG�
2WKHU IOXLGV FRXOG FDXVH V\VWHP GDPDJH�

1RWH� $ UHG G\H DGGLWLYH IRU WKH K\GUDXOLF V\VWHP RLO LV
DYDLODEOH LQ ��� R] ��� PO� ERWWOHV� 2QH ERWWOH LV
VXIILFLHQW IRU ����� JDO �������� O� RI K\GUDXOLF RLO� 2UGHU
3DUW 1R� ��������� IURP \RXU $XWKRUL]HG 7RUR
'LVWULEXWRU�

&KHFN 2LO /HYHO

�� 9LVXDOO\ FKHFN K\GUDXOLF RLO OHYHO GDLO\ WKURXJK
VLJKW JODVV �)LJ� ���� :LWK PDFKLQH RQ D OHYHO VXUIDFH�
RLO VKRXOG EH LQ WKH PLGGOH RI WKH VLJKW JODVV ZKHQ
ZDUP DQG VOLJKWO\ EHORZ OHYHO ZKHQ FROG�

�� ,I RLO QHHGV WR EH DGGHG� FOHDQ DUHD WKRURXJKO\
DURXQG WKH ILOO FDS EHIRUH UHPRYLQJ FDS �)LJ� ���� $GG
RLO XQWLO SURSHU OHYHO LV LQGLFDWHG LQ VLJKW JODVV�

)LJXUH ��
�� +\GUDXOLF 2LO /HYHO 6LJKW *ODVV �� 5HVHUYRLU )LOO &DS

5HSODFH +\GUDXOLF )LOWHU �,QLWLDO�

$IWHU �� KRXUV LQLWLDO RSHUDWLRQ� UHSODFH WKH K\GUDXOLF
ILOWHU �7RUR 3DUW 1R� �����������

�� 3ODFH GUDLQ SDQ XQGHU ILOWHU DQG UHPRYH ILOWHU
�)LJ� ����

)LJXUH ��
�� +\GUDXOLF 2LO )LOWHU

�� &RDW 2���ULQJ RI WKH UHSODFHPHQW ILOWHU ZLWK FOHDQ
K\GUDXOLF RLO EHIRUH LQVWDOOLQJ�

�� 7R WLJKWHQ ILOWHU� KDQG WXUQ ILOWHU HOHPHQW RQWR ILOWHU
KHDG XQWLO HOHPHQW LV ILUPO\ VHDWHG DJDLQVW WKH KHDG�

�� 6WDUW HQJLQH DQG FKHFN IRU OHDNV� &KHFN RLO OHYHO
DIWHU HQJLQH KDV EHHQ VWRSSHG� $GG RLO� LI QHFHVVDU\�

,QVSHFW /LQHV DQG )LWWLQJV

(YHU\ ��� KRXUV RSHUDWLRQ LQVSHFW DOO KRVHV� OLQHV DQG
ILWWLQJV IRU VLJQV RI OHDNDJH RU GDPDJH �EOLVWHUV� FXW
KRVHV� HWF��

&$87,21� 5HSODFH DQ\ VXVSHFW KRVHV RU OLQHV
LPPHGLDWHO\ WR SUHYHQW PDFKLQH GDPDJH RU
SHUVRQDO LQMXU\�

&$87,21
.HHS ERG\ DQG KDQGV DZD\ IURP SLQ KROH
OHDNV RU QR]]OHV WKDW HMHFW K\GUDXOLF IOXLG
XQGHU KLJK SUHVVXUH� 8VH SDSHU RU FDUG�
ERDUG� QRW KDQGV� WR VHDUFK IRU OHDNV�
+\GUDXOLF IOXLG HVFDSLQJ XQGHU SUHVVXUH
FDQ KDYH VXIILFLHQW IRUFH WR SHQHWUDWH VNLQ
DQG GR VHULRXV GDPDJH� ,I IOXLG LV LQMHFWHG
LQWR WKH VNLQ LW PXVW EH VXUJLFDOO\ UHPRYHG
ZLWKLQ D IHZ KRXUV E\ D GRFWRU IDPLOLDUZLWK
WKLV IRUP RI LQMXU\ RU JDQJUHQH PD\ UHVXOW�

5HSODFH +\GUDXOLF )LOWHU

(YHU\ ��� KRXUV RSHUDWLRQ� UHSODFH WKH ILOWHU HOHPHQW�
UHIHU WR 5HSODFH +\GUDXOLF )LOWHU�

'UDLQ :DWHU )URP +\GUDXOLF 5HVHUYRLU

(YHU\ ��� KRXUV RSHUDWLRQ� GUDLQ ZDWHU IURP UHVHUYRLU
DW WKUHH ��� ORFDWLRQV�

�� 3ODFH GUDLQ SDQ XQGHU UHVHUYRLU�

�� /RFDWH SOXJV DW ULJKW UHDU EHKLQG IURQW ZKHHO� DW
UHDU FHQWHU DQG IURQW FHQWHU RI UHVHUYRLU �)LJ� ����



��
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)LJXUH ��
�� 'UDLQ 3OXJ���)URQW &HQWHU �� +\GUDXOLF 5HVHUYRLU

�

�

�� 2SHQ HDFK SOXJ DSSUR[LPDWHO\ RQH WXUQ� $OORZ
IOXLG WR GUDLQ XQWLO RQO\ K\GUDXOLF RLO LV GUDLQLQJ DQG
UH��� WLJKWHQ SOXJ�

�� &KHFN K\GUDXOLF RLO OHYHO� $GG RLO� DV QHFHVVDU\�

'UDLQ +\GUDXOLF 5HVHUYRLU

(YHU\ ���� KRXUV RSHUDWLRQ� RU \HDUO\� GUDLQ DQG
UHSODFH K\GUDXOLF IOXLG LQ UHVHUYRLU� 7RWDO V\VWHP
FDSDFLW\ LV DSSUR[LPDWHO\ �� JDO ���� O�� UHVHUYRLU
FDSDFLW\ LV DSSUR[LPDWHO\ �� JDO ���� O��

1RWH� ,I RLO EHFRPHV FRQWDPLQDWHG �RLO DSSHDUV PLON\
RU EODFN�� WKH V\VWHP PXVW EH IOXVKHG� &RQWDFW \RXU
ORFDO 7252 GLVWULEXWRU IRU DVVLVWDQFH�

�� 3ODFH GUDLQ SDQ XQGHU UHVHUYRLU� ,Q WXUQ� UHPRYH DOO
WKUHH ��� GUDLQ SOXJV DQG OHW RLO GUDLQ LQWR SDQ �)LJ� ����

�� ,QVSHFW 2���ULQJV RQ SOXJV DQG UHSODFH� LI
GDPDJHG� ,QVWDOO GUDLQ SOXJV�

�� :LWK PDFKLQH RQ OHYHO VXUIDFH� ILOO UHVHUYRLU ZLWK
K\GUDXOLF RLO XQWLO RLO OHYHO LV PLGZD\ XS LQ VLJKW JODVV
�)LJ� ����

�� ,QVWDOO UHVHUYRLU FDS� 6WDUW HQJLQH DQG XVH DOO
K\GUDXOLF FRQWUROV WR GLVWULEXWH RLO WKURXJKRXW WKH
V\VWHP� &KHFN IRU OHDNV� ,I UHSDLUV DUH QHHGHG� VKXW
HQJLQH RII EHIRUH EHJLQQLQJ�

�� 5HFKHFN RLO OHYHO� DGG LI QHFHVVDU\�
+\GUDXOLF 6\VWHP %UHDWKHU
'XULQJ QRUPDO RSHUDWLQJ FRQGLWLRQV� UHSODFH WKH
K\GUDXOLF V\VWHP RLO EUHDWKHU HYHU\ ���� KRXUV
RSHUDWLRQ� RU \HDUO\� 5HSODFH EUHDWKHU PRUH IUHTXHQWO\
LQ H[WUHPHO\ GXVW\� GLUW\ FRQGLWLRQV�

�� 5HOHDVH ODWFKHV� RSHQ KRRG DQG SURS LW RSHQ ZLWK
URG�

�� %UHDWKHU LV ORFDWHG DORQJ ULJKW VLGH RI UDGLDWRU
�)LJ� ���� &OHDQ DUHD DURXQG LW� XQVFUHZ LW ZLWK D
ZUHQFK DQG LQVWDOO UHSODFHPHQW�

)LJXUH ��
�� +\GUDXOLF 6\VWHP %UHDWKHU

�

�� &ORVH DQG ODWFK KRRG�

+\GUDXOLF 6\VWHP 7HVW 3RUWV

7KH WHVW SRUWV �)LJ� ��� DUH XVHG IRU WHVWLQJ WKH
K\GUDXOLF FLUFXLWV� &RQWDFW \RXU ORFDO 7252 GLVWULEXWRU
IRU DVVLVWDQFH RQ XVH RI WKHVH FRPSRQHQWV�

)LJXUH ��
�� 7UDFWLRQ ��� 5HYHUVH
�� 7UDFWLRQ ��� )RUZDUG
�� &KDUJH 3XPS

�� 6WHHULQJ FLUFXLW
�� 'HFN /LIW

� � � �

�

3/$1(7$5< *($5 '5,9( 6(59,&(

&KDQJH RLO LQLWLDOO\ DIWHU �� KRXUV RSHUDWLRQ DQG HYHU\
��� KRXUV� RU \HDUO\� 8VH KLJK TXDOLW\ 6$( ������� ZW�
JHDU OXEH DV UHSODFHPHQW� &KHFN RLO LI OHDNDJH LVQRWHG�

7R FKHFN RLO OHYHO�

�� :LWK PDFKLQH RQ OHYHO VXUIDFH� SRVLWLRQ ZKHHO VR
WKH FKHFN�GUDLQ SOXJ LV DW HLWKHU WKUHH RU QLQH R
FORFN
SRVLWLRQ �)LJ� ����
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)LJXUH ��
�� &KHFN�'UDLQ 3OXJ
�� RU � R
FORFN SRVLWLRQ�

�� 5HPRYH SOXJ� 2LO VKRXOG EH WR ERWWRP RI WKH KROH�

�� $GG JHDU RLO� LI QHFHVVDU\� WR EULQJ XS WR SURSHU
OHYHO DQG LQVWDOO SOXJ�

�� 5HSHDW VWHSV ����� RQ WKH RSSRVLWH JHDU DVVHPEO\�

7R 'UDLQ *HDU 2LO�

�� :LWK PDFKLQH RQ OHYHO VXUIDFH� SRVLWLRQ ZKHHO VR
WKH FKHFN�GUDLQ SOXJ LV DW ORZHVW SRVLWLRQ�

�� 3ODFH GUDLQ SDQ XQGHU KXE� UHPRYH SOXJ DQG DOORZ
RLO WR GUDLQ�

�� :KHQ RLO KDV GUDLQHG� SRVLWLRQ ZKHHO VR SOXJ KROH
LV DW WKUHH RU QLQH R
FORFN SRVLWLRQ �)LJ� ����

�� $GG DSSUR[LPDWHO\ �� R] ����� O� KLJK TXDOLW\ 6$(
������� ZW� JHDU OXEH WR EULQJ OHYHO XS WR ERWWRP RI KROH
DQG LQVWDOO SOXJ�

�� 5HSHDW VWHSV ����� RQ WKH RSSRVLWH JHDU DVVHPEO\�

%$77(5< 6(59,&(

,03257$17� %HIRUH ZHOGLQJ RQ WKH PDFKLQH RU
SHUIRUPLQJ VHUYLFH WR WKH HOHFWULFDO V\VWHP�
GLVFRQQHFW QHJDWLYH ��� � EDWWHU\ FDEOH IURP WKH
EDWWHULHV WR SUHYHQW GDPDJH WR WKH HOHFWULFDO
V\VWHP�

&KHFN EDWWHU\ FDEOHV DQG FRQQHFWLRQV HYHU\ ���
KRXUV DQG FKHFN EDWWHULHVZLWK D K\GURPHWHU HYHU\ ���
KRXUV RSHUDWLRQ� .HHS WHUPLQDOV DQG HQWLUH EDWWHU\
FDVH FOHDQ� &OHDQ EDWWHULHV ZLWK D VROXWLRQ RI EDNLQJ
VRGD DQG ZDWHU� WKHQ ULQVH ZLWK FOHDU ZDWHU� 7R SUHYHQW
FRUURVLRQ� FRDW EDWWHU\ SRVWV DQG FDEOH FRQQHFWRUV
ZLWK *UDIR ���; �6NLQ���RYHU� JUHDVH� 7252 3DUW 1R�
���������

&$87,21
:HDU VDIHW\ JRJJOHV DQG UXEEHU JORYHV
ZKHQ ZRUNLQJ ZLWK WKH EDWWHULHV� &KDUJH
EDWWHULHV LQ D ZHOO ��YHQWLODWHG SODFH VR
JDVHV SURGXFHG ZKLOH FKDUJLQJ FDQ GLVVL�
SDWH� 6LQFH WKH JDVHV DUH H[SORVLYH� NHHS
HOHFWULFDO VSDUNDQG RSHQ IODPH DZD\ IURP
WKH EDWWHULHV� 'R QRW VPRNH� 1DXVHD PD\
UHVXOW LI WKH JDVHV DUH LQKDOHG� 8QSOXJ
FKDUJHU IURP HOHFWULFDO RXWOHW EHIRUH FRQ�
QHFWLQJ WR RU GLVFRQQHFWLQJ FKDUJHU OHDGV
IURP EDWWHU\ SRVWV�

�� 8QODWFK� UDLVH DQG SURS KRRG RSHQ� 8QODWFK DQG
UHPRYH OHIW HQJLQH VLGH SDQHO�

�� 5HPRYH FDSVFUHZV VHFXULQJ EDWWHU\ WUD\ WR
PDFKLQH DQG VOLGH WUD\ RXW �)LJ� ����

�� &KHFN ERWK EDWWHULHV IRU FKDUJHZLWK D K\GURPHWHU�
,I EDWWHULHV FKHFN DFFHSWDEO\� VOLGH WUD\ EDFN LQ SODFH�
VHFXUH ZLWK FDSVFUHZV DQG LQVWDOO VLGH SDQHO� ,I
EDWWHULHV UHTXLUH FKDUJLQJ� SURFHHG WR VWHS ��

�� 5HPRYH QHJDWLYH ����� EDWWHU\ FDEOH FRQQHFWRUV
IURP EDWWHULHV �)LJ� ���� &RQQHFW D � WR � $PS EDWWHU\
FKDUJHU WR WKH SRVWV� &KDUJH WKH EDWWHULHV DW D UDWH RI �
WR � $PSHUHV IRU � WR � KRXUV�

)LJXUH ��
�� %DWWHU\ 7UD\ �� 1HJDWLYH ����� &DEOH &RQQHFWRUV

�� :KHQ EDWWHULHV DUH IXOO\ FKDUJHG� GLVFRQQHFW
FKDUJHU IURP HOHFWULFDO RXWOHW DQG EDWWHU\ SRVWV�

�� &RQQHFW QHJDWLYH ����� FDEOH HQGV� VOLGH WUD\ EDFN
LQ SODFH� DQG VHFXUHZLWK FDSVFUHZV� ,QVWDOO VLGH SDQHO�
FORVH KRRG DQG VHFXUH ERWK ZLWK ODWFKHV�
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2QH � $PS� WZR �� $PS IXVHV DQG D IXVLEOH OLQN DUH
LQFRUSRUDWHG IRU WKH SURWHFWLRQ RI WKH HQWLUH ZLULQJ
FLUFXLW� 7KH OLQN FDQ EH UHSODFHG LI WRWDO ORVV RI HOHFWULFDO
IXQFWLRQ UHVXOWV� 7KH\ DUH ORFDWHG XQGHU WKH FRQWURO
SDQHO WR WKH ULJKW RI WKH VHDW �)LJ� ���� ,I WRWDO ORVV RI
HOHFWULFDO IXQFWLRQ RFFXUV� ILQG DQG FRUUHFW WKH
PDOIXQFWLRQ EHIRUH UHSODFLQJ WKH IXVLEOH OLQN�

)LJXUH ��
�� )XVH %ORFN

�

,03257$17� 'R QRW LQVWDOO IXVHV LQ IXVH EORFN RQ OHIW
VLGH RI LQVWUXPHQW FRQWURO SDQHO� )XVHV VKRXOG EH
LQVWDOOHG LQ WKLV IXVH EORFN RQO\ LI PDFKLQH LV HTXLSSHG
ZLWK D URDG OLJKW NLW�

%5$.( 6<67(0 6(59,&(

&KHFN EUDNH IOXLG OHYHO HYHU\ �� KRXUV RSHUDWLRQ�
5HSODFH IOXLG HYHU\ ���� KRXUV RSHUDWLRQ� RU \HDUO\�
5HSOHQLVK V\VWHP ZLWK '27 � K\GUDXOLF EUDNH IOXLG� 7R
FKHFN IOXLG OHYHO�

�� 5DLVH IORRU SDQHO LQ IURQW RI VHDW �)LJ� ���� 5HPRYH
WRRO WUD\�

)LJXUH ��
�� )ORRU 3ODWH �� 7RRO 7UD\

�� 6QDS FRYHU EDLO RII FRYHU DQG UHPRYH FRYHU IURP
PDVWHU F\OLQGHU �)LJ� ����

)LJXUH ��
�� 0DVWHU &\OLQGHU
�� &RYHU %DLO

�� 5HVHUYRLU &RYHU

:+((/6 $1' 7,5(6

7RUTXH :KHHO 1XWV

$IWHU WKH ILUVW WHQ ���� KRXUV RSHUDWLRQ� FKHFN WRUTXH RQ
WKH ZKHHO QXWV DQG HYHU\ ��� KRXUV WKHUHDIWHU�

�� 7RUTXH OXJ QXWV IRU IURQW ZKHHOV ������� IW��� OE
�������� 1 P��

�� 7RUTXH OXJ QXWV IRU UHDU ZKHHOV WR ������� IW��� OE
�������� 1 P��

&KHFN 7LUH 3UHVVXUH

6LQFH WKH *URXQGVPDVWHU ������' FDQ EH RSHUDWHG
XQGHU PDQ\ GLIIHUHQW W\SHV RI WXUI FRQGLWLRQV� SURSHU
WLUH SUHVVXUH LV YHU\ LPSRUWDQW� &KHFN WLUH FRQGLWLRQ
DQG SUHVVXUH GDLO\ DQG XVH WKH IROORZLQJ JXLGH WR
PDLQWDLQ PD[LPXP WXUI FRQGLWLRQV�

8QGHU1RUPDOPRZLQJ FRQGLWLRQV DQG ZKHQ XVHG
RQ D ZLGH YDULHW\ RI WXUI JUDVVHV ��� �� SVL
������ N3D� IURQW� �� SVL ����� N3D� UHDU� �� SVL
������ N3D� &DVWHUV�

:KHQ WXUI LV ZHW DQG VRIWHU WKDQ QRUPDO ��� XVH ORZ
WLUH SUHVVXUH� �� SVL ����� N3D� IURQW DQG � SVL
��� N3D� UHDU�

:KHQ WXUI LV GU\ DQG KDUGHU WKDQ QRUPDO� XVH KLJK
SUHVVXUH� �� SVL ���� N3D� IURQW DQG UHDU�

,03257$17� 'R QRW RSHUDWH LQ +,*+ 5$1*( IRU
H[WHQGHG SHULRGVZKHQ WLUH SUHVVXUH LV OHVV WKDQ ��
SVL ���� N3D� EHFDXVH WLUHVPD\ EH GDPDJHG�:KHQ
WLUH SUHVVXUH H[FHHGV �� SVL ���� N3D�� +,*+
5$1*( PD\ EH XVHG�
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)ROORZ JXLGHOLQHV LQ WKH /XEULFDWLRQ &KDUW WR SURSHUO\
PDLQWDLQ WKH XQLWV� 7R JDLQ DFFHVV WR WKH FHQWHU DQG
LQQHU VSLQGOH VKDIW ILWWLQJV RQ HDFK RXWERDUG XQLW�
SURFHHG DV IROORZV�

1RWH� 7R JUHDVH VSLQGOH EHDULQJV� DSSO\ ����� SXPSV
ZLWK D KDQG JUHDVH JXQ IRU HDFK VSLQGOH�

�� 3RVLWLRQ PDFKLQH RQ OHYHO VXUIDFH� ORZHU FXWWLQJ
XQLWV WR VKRS IORRU� HQJDJH SDUNLQJ EUDNH� VKXW HQJLQH
RII DQG UHPRYH NH\ IURP LJQLWLRQ VZLWFK�

�� 5HPRYH WKH LQQHU GHFN SXOOH\ FRYHU �)LJ� ����

)LJXUH ��
�� ,QQHU &RYHU

�� 8VH EHOW WR URWDWH LQQHU DQG FHQWHU VSLQGOH SXOOH\V
XQWLO JUHDVH ILWWLQJV FDQ EH DFFHVVHG ZLWK D JUHDVH
JXQ�

�� *UHDVH ILWWLQJV DQG UHSODFH FRYHU�

%/$'( 0$,17(1$1&(

1RWH� $OWKRXJK QRW QHHGHG IRU QRUPDO PDLQWHQDQFH
SURFHGXUHV� WKH IURQW FXWWLQJ XQLW FDQEH SLYRWHG �WLOWHG�
WR D IXOO\ XSULJKW SRVLWLRQ �)LJ� ���� 6KRXOG \RX GHVLUH WR
WLOW WKH FXWWLQJ XQLW� SURFHHG DV IROORZV�

)LJXUH ��

7R 3LYRW �7LOW� &XWWLQJ 8QLW 8SULJKW�
�� 3RVLWLRQ IURQW FXWWLQJ XQLW VR UHDU FDVWRU ZKHHOV MXVW
FOHDU WKH IORRU� VHW SDUNLQJ EUDNH DQG VKXW HQJLQH RII�
�� 5HPRYH GHFN WLOW OLQN IURP WRRO ER[ XQGHU WUDFWLRQ
XQLW IORRU �)LJ� ��� DQG NOLN SLQV IURP ZHOGPHQWV RQ
WUDFWLRQ XQLW IUDPH DQG FXWWLQJ XQLW OLIW DUP�
�� 5HPRYH KDLUSLQ FRWWHUV DQG FOHYLV SLQV IURP WKH ���
UHDU FDVWRU DVVHPEOLHV �)LJ� ���� 6HW WKH OHIW KDQG FOHYLV
SLQ DVLGH DQG LQVHUW WKH ULJKW KDQG FOHYLV SLQ LQWR WKH
PRVW IRUZDUG KROHV LQ WKH FDVWRU ZKHHO DUP RQ WKH ULJKW
VLGH RI WKH XQLW �)LJ� ���� 7KH FDVWRU DUPDQG SLQ VKRXOG
EH UHVWLQJ RQ WRS RI WKH XQLW�

)LJXUH ��
�� 5HDU &DVWRU ZKHHO $VVHPEO\
�� +DLU 3LQ &RWWHU

�� &OHYLV 3LQ

�� 6LW RQ VHDW� VWDUW WKH HQJLQH DQG UDLVH WKH FXWWLQJ
XQLW WR WKH IXOO XS SRVLWLRQ VR WKH VSULQJ ODWFK RQ WKH OHIW
OLIW DUP GLVHQJDJHV IURP WKH FXWWLQJ XQLW� 6WRS WKH
HQJLQH DQG UHPRYH WKH NH\ IURP WKH LJQLWLRQ VZLWFK�
�� )LW GHFN WLOW OLQN RYHU ZHOGPHQW RQ WKH ULJKW VLGH RI
WUDFWLRQ XQLW DQG VHFXUH ZLWK NOLN SLQ� 3RVLWLRQ OLQN VR LW
FOHDUV ZKHQ FXWWLQJ XQLW LV UDLVHG� .HHS UHPDLQLQJ NOLN
SLQ KDQG\ WR VHFXUH RSSRVLWH HQG RI OLQN WR FXWWLQJ XQLW
DUP ZHOGPHQW �)LJ� ����

)LJXUH ��
�� 5LJKW 5HDU &DVWRU
:KHHO $VVHPEO\

�� &OHYLV 3LQ
�� :HOGPHQW

�� 'HFN 7LOW /LQN
�� .OLN 3LQ ���
�� &XWWLQJ 8QLW
$UP :HOGPHQW
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�� 8VH DW OHDVW RQH RWKHU SHUVRQ WR WLOW WKH FXWWLQJ XQLW�
*UDVS WKH IURQW RI WKH XQLW DQG OLIW LW WR DQ XSULJKW
SRVLWLRQ �)LJ� ����

�� +ROG WKH XQLW XSULJKW� ILW OLQN HQG RYHU SLQ RQ FXWWLQJ
XQLW OLIW DUP ZHOGPHQW DQG VHFXUH ZLWK NOLN SLQ�

&$87,21

7KH FXWWLQJ XQLW LV WRR KHDY\ IRU RQH
SHUVRQ WR SLYRW XS RU GRZQ� 8VH DW OHDVW
RQH RWKHU SHUVRQ WR DVVLVW LQ OLIWLQJ RU
ORZHULQJ WKHXQLW� $OZD\VXVHSURSHU OLIWLQJ
WHFKQLTXHV DQG KROG XQLW VHFXUHO\ ZKHQ
SLYRWLQJ LW XS RU GRZQ�

7R 3LYRW &XWWLQJ 8QLW GRZQ LQWR 2SHUDWLQJ 3RVLWLRQ�

�� :LWK WKH KHOS RI DQ DVVLVWDQW� KROG WKH XQLW XSULJKW�
UHPRYH WKH NOLN SLQ VHFXULQJ WKH OLQN HQG DQG UHPRYH
OLQN HQG IURP WKH ZHOGPHQW�

�� 3LYRW �WLOW� WKH FXWWLQJ XQLW GRZQZDUG�

�� 6LW RQ VHDW� VWDUW HQJLQH DQG ORZHU WKH FXWWLQJ XQLW
VR FDVWRU ZKHHOV MXVW FOHDU WKH IORRU�

�� 5HPRYH WKH KHLJKW���RI���FXW SLQ IURP WKH ULJKW
FDVWRU ZKHHO DUP� ,QVHUW LW DQG WKH OHIW KHLJKW���RI���FXW
SLQ LQ WKH SURSHU KHLJKW���RI���FXW KROHV LQ WKH FDVWRU
DUPV DQG FXWWLQJ XQLW�

%/$'( %2/7 72548(

&KHFN EODGH EROW WRUTXH GDLO\ RU DIWHU EODGH VWULNHV D
VROLG REMHFW� +RZHYHU� LI VROLG REMHFW FDXVHVEODGH WREH
GDPDJHG RU EHQW WR D GHJUHH LW LV XQXVDEOH� UHSODFH LW�
UHIHU WR 5HPRYLQJ &XWWLQJ 8QLW %ODGH� EHORZ�

�� 5DLVH FXWWLQJ XQLWV WR WUDQVSRUW SRVLWLRQ� HQJDJH
SDUNLQJ EUDNH� VKXW HQJLQH RII DQG UHPRYH NH\ IURP
LJQLWLRQ VZLWFK�

�� 8VLQJ D WRUTXH ZUHQFK DQG UDJ RU WKLFNO\ SDGGHG
JORYH WR KROG EODGH� WRUTXH EODGH EROWV RQ DOO FXWWLQJ
XQLWV WR ��������� IW��� OE ���������� 1 P��

5(029,1* &877,1* 81,7 %/$'(

5HSODFH WKH EODGH LI D VROLG REMHFW LV KLW� WKH EODGH LV RXW
RI EDODQFH RU EHQW� $OZD\V XVH JHQXLQH 7252
UHSODFHPHQW EODGHV WR HQVXUH VDIHW\ DQG RSWLPXP
SHUIRUPDQFH� 1HYHU XVH EODGHV PDGH E\ RWKHU
PDQXIDFWXUHUV EHFDXVH WKH\ FRXOG EH GDQJHURXV�

�� 5DLVH FXWWLQJ XQLW WR WUDQVSRUW SRVLWLRQ� HQJDJH
SDUNLQJ EUDNH� VKXW WKH HQJLQH RII DQG UHPRYH NH\
IURP LJQLWLRQ�

�� 8VLQJ D UDJ RU WKLFNO\ SDGGHG JORYH� JUDVS HQG RI
EODGH� 5HPRYH EODGH EROW� ORFNZDVKHU� DQWL���VFDOS FXS
DQG EODGH IURP VSLQGOH DVVHPEO\ �)LJ� ����

&$87,21

'RQRW WU\ WR VWUDLJKWHQ D EHQW EODGH�1HYHU
ZHOG D EURNHQ RU FUDFNHG EODGH� $OZD\V
XVH D QHZ 7252 EODGH WR DVVXUH FRQWLQ�
XHG VDIHW\ FHUWLILFDWLRQ RI WKH SURGXFW�

)LJXUH ��
�� &XWWLQJ %ODGH
�� %ODGH EROW DQG /RFNZDVKHU
�� $QWL ��� 6FDOS &XS
�� &DUULDJH %ROW DQG )ODQJH /RFNQXW ���

�� :KHQ UH���DVVHPEOLQJ� PDNH VXUH EODGH VDLO LV
IDFLQJ XS� 7RUTXH WKH EODGH EROW WR ��������� IW��� OE
���������� 1 P��

,163(&7,1* $1' 6+$53(1,1* %/$'(

�� 5DLVH FXWWLQJ XQLWV WR WUDQVSRUW SRVLWLRQ� HQJDJH
SDUNLQJ EUDNH� VKXW HQJLQH RII DQG UHPRYH NH\ IURP
LJQLWLRQ VZLWFK�

�� &DUHIXOO\ H[DPLQH FXWWLQJ HQGV RI WKH EODGH�
HVSHFLDOO\ ZKHUH WKH IODW DQG VDLO �FXUYHG SDUW� PHHW
�)LJ� ��$�� 6LQFH VDQG DQG DEUDVLYH PDWHULDO FDQ ZHDU
WKH PHWDO FRQQHFWLQJ WKH IODW DQG VDLO SRUWLRQV� FKHFN
WKH EODGH EHIRUH XVLQJ WKH PDFKLQH� ,I DQ\ ZHDU LV
QRWLFHG �)LJ� ��%�� UHSODFH WKH EODGH� UHIHU WR
5HPRYLQJ &XWWLQJ 8QLW %ODGH DERYH�

)LJXUH ��
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&$87,21
,I WKH EODGH LV DOORZHG WR ZHDU� D VORW ZLOO
IRUP EHWZHHQ WKH VDLO DQG IODW SDUW RI WKH
EODGH �)LJ� ��&��� 3DUW RI WKH EODGH PD\
HYHQWXDOO\ EUHDN RII DQG EH WKURZQ IURP
XQGHU WKH KRXVLQJ� SRVVLEO\ UHVXOWLQJ LQ
VHULRXV LQMXU\ WR \RXUVHOI RU E\VWDQGHUV�

�� ([DPLQH FXWWLQJ HGJHV RI DOO EODGHV� 6KDUSHQ
FXWWLQJ HGJHV WKDW DUH GXOO RU QLFNHG� 7R DVVXUH
VKDUSQHVV� VKDUSHQ RQO\ WKH WRS VLGH RI WKH FXWWLQJ
HGJH ZKLOH PDLQWDLQLQJ WKH RULJLQDO FXWWLQJ DQJOH
�)LJ� ���� ,I WKH VDPH DPRXQW RI PHWDO LV UHPRYHG IURP
ERWK FXWWLQJ HGJHV� WKH EODGH ZLOO UHPDLQ EDODQFHG�

)LJXUH ��

6+$53(1 $7 7+,6
$1*/( 21/<

(1' 9,(:

�� 7R FKHFN EODGH IRU EHLQJ VWUDLJKW DQG SDUDOOHO�
UHPRYH IURP FXWWLQJ XQLW� /D\ EODGH RQ OHYHO VXUIDFH
DQG FKHFN LWV HQGV� %ODGH HQGV PXVW EH VOLJKWO\ ORZHU
WKDQ EODGH FHQWHU DQG FXWWLQJ HGJH ORZHU WKDQ KHHO RI
WKH EODGH� ,I VR� LW ZLOO SURGXFH JRRG TXDOLW\���RI���FXW
DQG UHTXLUH PLQLPDO HQJLQH SRZHU WR WXUQ� %\ FRQWUDVW�
D EODGH ZLWK HQGV KLJKHU WKDQ EODGH FHQWHU� RU ZLWK
FXWWLQJ HGJH KLJKHU WKDQ WKH EODGH KHHO� LV ZDUSHG RU
EHQW DQG PXVW EH UHSODFHG�

�� :KHQ UH���DVVHPEOLQJ� PDNH VXUH EODGH VDLO LV
IDFLQJ XS� 7RUTXH WKH EODGH EROW WR ��������� IW��� OE�

,163(&7,1* $1' $'-867,1* &877,1*
81,7 %(/7 7(16,21

,03257$17� $IWHU ILUVW WHQ KRXUV RI RSHUDWLRQ� FKHFN
QHZ EHOWV IRU SURSHU WHQVLRQ� WKHUHDIWHU� FKHFN WHQVLRQ
HYHU\ �� KRXUV�

)URQW &XWWLQJ 8QLW ��

1RWH� %HOWV IRU ZLQJ XQLW VSLQGOHV DUH WHQVLRQHG E\
VSULQJ ORDGHG LGOHUV DQG QRUPDOO\ GR QRW UHTXLUH
WHQVLRQLQJ�

�� 3RVLWLRQ PDFKLQH RQ OHYHO VXUIDFH� ORZHU FXWWLQJ
XQLW WR VKRS IORRU� HQJDJH SDUNLQJ EUDNH� VKXW HQJLQH
RII DQG UHPRYH NH\ IURP LJQLWLRQ VZLWFK�

�� 5HPRYH GHFN FRYHUV�

)LJXUH ��
�� &RPSUHVVLRQ 6SULQJ DQG 7HQVLRQ 3ODWH
�� :LQJ 8QLW 'ULYH %HOW
�� *HDU %R[ 3ODWH
�� &HQWHU 'ULYH %HOW
�� /LIW $UP

�

�
�

�

�

�� 1RWH SRVLWLRQ RI VKRXOGHU EROWV LQ VORWV LQ WHQVLRQ
SODWH� 2SWLPXP EHOW WHQVLRQ ZLOO EH PDLQWDLQHG ZKHQ
WKH IODQJHV RQ WKH VKRXOGHU EROWV DUH ��� LQ� �� PP�
IURP WKH SXOOH\ HQGV RI WKH VORWV �)LJ� ���� ,I WKH
VKRXOGHU EROW IODQJHV DUHPRUH WKDQ ��� LQ� ��PP� IURP
WKH SXOOH\ HQG RI WKH VORWV� DQ DGMXVWPHQW VKRXOG EH
PDGH�

)LJXUH ��
�� 7HQVLRQ 3ODWH �� 6KRXOGHU %ROWV

�

�

���l
�� PP�

�� 7R DGMXVW� ORRVHQ MDP QXWV �)LJ� ��� DQG H[WHQG
WHQVLRQ DUP XQWLO WKH VKRXOGHU EROW IODQJHV DUH ZLWKLQ
��� LQ� �� PP� RI WKH SXOOH\ HQG RI WKH VORWV �)LJ� ����

1RWH� :KHQ WKH VKRXOGHU EROW IODQJHV DUH SRVLWLRQHG
��� LQ� �� PP� IURP WKH SXOOH\ HQG RI WKH VORWV� WKH
OHQJWK RI WKH FRPSUHVVLRQ VSULQJ �)LJ� ��� ZLOO EH
DSSUR[LPDWHO\ � LQ� ���� PP��

�� 7LJKWHQ MDP QXWV WR VHFXUH DGMXVWPHQW� 5HSODFH
FRYHUV�
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)LJXUH ��
�� 7HQVLRQ $UP �� -DP 1XWV

�

�

2XWERDUG &XWWLQJ 8QLWV ��

�� 5HPRYH GHFN FRYHUV� 7R FKHFN EHOW WHQVLRQ� DSSO\
� OE� ����� 1� IRUFH DW PLG���VSDQ RI EHOW DQG FKHFN
GHIOHFWLRQ� 7KHUH VKRXOG EH DSSUR[LPDWHO\ ���� LQ� ����
PP� GHIOHFWLRQ� ,I GHIOHFWLRQ LV LQFRUUHFW� SURFHHG WR
VWHS �� ,I GHIOHFWLRQ LV FRUUHFW� SURFHHG WR VWHS ��

�� 7R WHQVLRQ EHOWV� ORRVHQ IODQJH ORFNQXW DW WRS RI
LGOHU SXOOH\ �)LJ� ���� 6OLGH SXOOH\ DJDLQVW EHOW XQWLO
SURSHU WHQVLRQ LV UHDFKHG� +ROG SXOOH\ LQ SRVLWLRQ DQG
WLJKWHQ ORFNQXW�

)LJXUH ��
�� ,GOHU 3XOOH\ )ODQJH /RFNQXW
�� 'ULYH %HOWV

�

�

�� 5HSODFH GHFN FRYHUV�
5(3/$&,1* %/$'( '5,9( %(/76
3RVLWLRQ PDFKLQH RQ OHYHO VXUIDFH� ORZHU FXWWLQJ XQLW WR
VKRS IORRU� HQJDJH SDUNLQJ EUDNH� VKXW HQJLQH RII DQG
UHPRYH NH\ IURP LJQLWLRQ VZLWFK�

)URQW &XWWLQJ 8QLW ���

1RWH�7R UHPRYH FHQWHU VHFWLRQ EHOW� ZLQJ VSLQGOH GULYH
EHOWV PXVW ILUVW EH UHPRYHG�

�� 5HPRYHGHFN FRYHUV� /LIW HDFKZLQJ WR UHOHDVH LGOHU
SXOOH\ WHQVLRQ DQG VOLS EHOW RII SXOOH\V�

�� /RRVHQ MDP QXWV VHFXULQJ WHQVLRQ SODWH XQWLO
FRPSUHVVLRQ VSULQJ RQ LGOHU DVVHPEO\ LV UHOD[HG
�)LJ� ����

�� 5HPRYH LGOHU SXOOH\ EHOW UHWDLQHU�

�� 5HPRYH IODQJH KHDG VFUHZV VHFXULQJ JHDUER[
SODWH DQG VHSDUDWH SODWH DQG GULYH PRWRU DVVHPEO\
IURP WKH GHFN �)LJ� ���� %H FDUHIXO QRW WR EHQG� WZLVW�
NLQN RU GDPDJH IOH[LEOH K\GUDXOLF OLQHV�

�� 5HPRYH ROG EHOW� 3RVLWLRQ QHZ EHOW LQ SXOOH\V DQG
DVVHPEOH JHDU ER[ DQG SODWH DVVHPEO\ WR GHFN�

�� $GMXVW EHOW WHQVLRQ� UHIHU WR $GMXVWLQJ &XWWLQJ 8QLW
%HOW 7HQVLRQ�

�� ,QVWDOO LGOHU SXOOH\ EHOW UHWDLQHU�

�� ,QVWDOO ZLQJ GULYH EHOWV� /LIW ZLQJV WR DOORZ EHOWV WR
VOLS RYHU RXWHU GULYH VSLQGOH SXOOH\V DQG LQVWDOO FRYHUV�

2XWERDUG &XWWLQJ 8QLWV ��

1RWH� 7R UHPRYH ORZHU EHOW� WKH RWKHU WZR EHOWV PXVW
ILUVW EH UHPRYHG�

�� 3RVLWLRQ PDFKLQH RQ OHYHO VXUIDFH� ORZHU FXWWLQJ
XQLW WR VKRS IORRU� HQJDJH SDUNLQJ EUDNH� VKXW HQJLQH
RII DQG UHPRYH NH\ IURP LJQLWLRQ VZLWFK�

�� 5HPRYH GHFN FRYHUV� /RRVHQ IODQJH ORFNQXWV RQ
LGOHU SXOOH\V DQG VOLGH SXOOH\V DZD\ IURP EHOWV�

�� 5HPRYH IODQJH KHDG VFUHZV VHFXULQJ JHDUER[
SODWH WR GHFN� 7R VHSDUDWH SODWH DQG GULYH PRWRU
DVVHPEO\ IURP GHFN� URWDWH SODWH HQG WRZDUG WUDFWLRQ
XQLW �)LJ� ���� 7LS SODWH� PRWRU DQG SXOOH\ DVVHPEO\ RQ
LWV VLGH DQG UHPRYH IURP GHFN� %H FDUHIXO QRW WR EHQG�
WZLVW� NLQN RU GDPDJH IOH[LEOH K\GUDXOLF OLQHV�

�� 5HPRYH EHOW�V�� 3RVLWLRQ QHZ EHOW�V� LQ SXOOH\V DQG
DVVHPEOH JHDU ER[ DQG SODWH DVVHPEO\ WR GHFN�

�� $GMXVW EHOW WHQVLRQ� UHIHU WR $GMXVWLQJ &XWWLQJ 8QLW
%HOW 7HQVLRQ�
6(3$5$7,1* &877,1* 81,76 )520
75$&7,21 81,7
)URQW &XWWLQJ 8QLW ��

�� 3RVLWLRQ PDFKLQH RQ OHYHO VXUIDFH� ORZHU FXWWLQJ
XQLW WR VKRS IORRU� HQJDJH SDUNLQJ EUDNH� VKXW HQJLQH
RII DQG UHPRYH NH\ IURP LJQLWLRQ VZLWFK�

�� 5HPRYH GHFN FRYHUV DQG UHOLHYH EHOW WHQVLRQ RQ DOO
EHOWV �)LJ� ����

�� 5HPRYH IODQJH KHDG VFUHZV VHFXULQJ JHDUER[
SODWH DQG VHSDUDWH SODWH DQG GULYH PRWRU DVVHPEO\
IURP WKH GHFN �)LJ� ���� %H FDUHIXO QRW WR EHQG� WZLVW�
NLQN RU GDPDJH IOH[LEOH K\GUDXOLF OLQHV�

�� 5HPRYH KH[ KHDG VFUHZV DQG IODQJH ORFNQXWV
VHFXULQJ HDFK OLIW DUP WR WKH FDVWRU DUP DQG VHSDUDWH
IURP WKH DUP �)LJ� ����

�� 5ROO WKH FXWWLQJ XQLW DZD\ IURP WKH WUDFWLRQ XQLW�

�� 7R UH��� LQVWDOO FXWWLQJ XQLW� DVVHPEOH LQ UHYHUVH
RUGHU�
2XWERDUG &XWWLQJ 8QLWV ��

�� 3RVLWLRQ PDFKLQH RQ OHYHO VXUIDFH� ORZHU FXWWLQJ
XQLW WR VKRS IORRU� HQJDJH SDUNLQJ EUDNH� VKXW HQJLQH
RII DQG UHPRYH NH\ IURP LJQLWLRQ VZLWFK�

�� 5HPRYH GHFN FRYHUV DQG UHOLHYH EHOW WHQVLRQ RQ DOO
EHOWV �)LJ� ����
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�� 5HPRYH IODQJH KHDG VFUHZV VHFXULQJ JHDUER[
SODWH WR GHFN� 7R VHSDUDWH SODWH DQG GULYH PRWRU
DVVHPEO\ IURP GHFN� URWDWH SODWH HQG WRZDUG WUDFWLRQ
XQLW �)LJ� ���� 7LS SODWH� PRWRU DQG SXOOH\ DVVHPEO\ RQ
LWV VLGH DQG UHPRYH IURP GHFN� %H FDUHIXO QRW WR EHQG�
WZLVW� NLQN RU GDPDJH IOH[LEOH K\GUDXOLF OLQHV�

)LJXUH ��
�� 'HFN &RYHU
�� *HDUER[ 3ODWH
�� 'HFN 3LYRW 6KDIW

�� 'HFN &OHYLV
�� /LIW %DU

�� 5HPRYH ORFNQXW VHFXULQJ GHFN SLYRW VKDIW LQWR
GHFN FOHYLV DQG OLIW EDU �)LJ� ����

�� 0RYH WKH FXWWLQJ XQLW DZD\ IURP WKH PDFKLQH�

�� 7R UH��� LQVWDOO FXWWLQJ XQLW� DVVHPEOH LQ UHYHUVH
RUGHU�
&+(&.,1* $1' &255(&7,1* &877,1*
%/$'( 0,60$7&+
,I WKHUH LV PLVPDWFK EHWZHHQ WKH EODGHV� WKH JUDVV ZLOO
DSSHDU VWUHDNHG ZKHQ LW LV FXW� 7KLV FDQ EH FRUUHFWHG
E\ HQVXULQJ DOO EODGHV DUH VWUDLJKW DQG FXWWLQJ RQ WKH
VDPH SODQH�

�� $GMXVW FXWWLQJ XQLW WR KLJKHVW KHLJKW���RI���FXW�
3RVLWLRQ FDVWRU ZKHHO D[OHV LQ ORZHU FDVWRU IRUN KROHV
�)LJ� ��� ���� ,I FKHFNLQJ IURQW FXWWLQJ XQLW� UHSRVLWLRQ
WZR UHDU FDVWRU
V FOHYLV SLQV WR KLJKHVW KHLJKW���RI���FXW
VHWWLQJ �)LJ� ���� 2Q WKH IURQW FDVWRUV� PRYH DOO FDVWRU
VSDFHUV WR WKH XQGHUVLGH RI WKH FDVWRU DUPV �)LJ� ����
7R FKHFN RXWERDUG XQLWV� PRYH DOO FDVWRU VKDIW VSDFHUV
WR WKH XQGHUVLGH RI WKH FDVWRU DUPV DQG FDVWRU ZKHHO
D[OHV WR ORZHU FDVWRU IRUN KROHV�

)LJXUH ��
�� +LJK 5DQJH +HLJKW���RI���&XW
�� 0RYH WR +LJKHVW +HLJKW���RI���&XW 6HWWLQJ

�� 3ODFH D IODW � ; � VKHHW RI SO\ZRRG DW OHDVW ��� LQ�
��� PP� WKLFN GRZQ RQ D OHYHO VXUIDFH DQG ORZHU WKH
FXWWLQJ XQLW RQWR WKH IODW VXUIDFH�

)LJXUH ��
�� +LJK 5DQJH +HLJKW���RI���&XW
�� 0RYH WR 8QGHUVLGH RI &DVWRU $UP
�� &DVWRU $UP

�� 5RWDWH EODGH VR HQGV IDFH IRUH DQG DIW� 0HDVXUH
IURP IODW VXUIDFH WR IURQW WLS RI FXWWLQJ EODGH DQG UHFRUG
GLPHQVLRQ� 5RWDWH VDPH EODGH VR RSSRVLWH HQG IDFHV
IRUZDUG DQG UHSHDWPHDVXUHPHQW� 'LIIHUHQFH EHWZHHQ
WKH WZRPHDVXUHPHQWVPXVW QRW H[FHHG ��� LQ� ��PP��
,I GLIIHUHQFH H[FHHGV ��� LQ� �� PP�� WKH EODGH LV EHQW�
5HSODFH LW� 8VH VDPH SURFHGXUHV WR PHDVXUH DOO
EODGHV�

�� 5RWDWH EODGH VR HQGV IDFH IRUH DQG DIW� 0HDVXUH
IURP IODW VXUIDFH WR IURQW RI FXWWLQJ EODGH DQG UHFRUG
GLPHQVLRQ� 5HSHDW SURFHVV ZLWK DOO EODGHV DQG
FRPSDUHPHDVXUHPHQWV�0D[LPXPGLIIHUHQFH DOORZHG
EHWZHHQ DQ\ WZR DGMDFHQW EODGHV LV ��� LQ� �� PP��
0D[LPXP GLIIHUHQFH DOORZHG EHWZHHQ WKH KLJKHVW DQG
ORZHVW EODGH PHDVXUHPHQW LV ��� LQ� ��� PP�� ,I
PHDVXUHPHQWV GR QRW ILW UHFRPPHQGHG VWDQGDUGV�
DGG VKLPV EHWZHHQ WKH FXWWLQJ GHFN DQG VSLQGOH
KRXVLQJ� SURFHHG WR VWHS �� ,I PHDVXUHPHQWV PHHW
VWDQGDUGV� SURFHHG WR VWHS ��

�� 5RWDWH EODGHV VR WLSV OLQH XSZLWK RQH DQRWKHU� 7LSV
RI DGMDFHQW EODGHVPXVW EHZLWKLQ ��� LQ���PP� RI HDFK
RWKHU� ,I WLSV DUH QRW ZLWKLQ ��� LQ� ��PP�RI RQH DQRWKHU�
DGG VKLPV EHWZHHQ VSLQGOH KRXVLQJ DQG ERWWRP RI
FXWWHU GHFN� SURFHHG WR VWHS ��

�� 5HPRYH ORFNQXWV VHFXULQJ VSLQGOH KRXVLQJ WR
GHFN LQ DUHD ZKHUH VKLPV DUH WR EH DGGHG� 7R ORZHU D
EODGH� DGG D VKLP �3DUW 1R� ����������� WR HDFK
PRXQWLQJ EROW� EHWZHHQ VSLQGOH KRXVLQJ DQG FXWWHU
GHFN� 5HSHDW VWHS �� &RQWLQXH SURFHVV XQWLO EODGH WLSV
DUH ZLWKLQ WKH UHTXLUHG GLPHQVLRQV�

,03257$17� 'R QRW H[FHHG WKUHH VKLPV DW DQ\ RQH
KROH ORFDWLRQ� ,I PRUH WKDQ RQH VKLP LV DGGHG WR DQ\
RQH KROH ORFDWLRQ� LQVWDOO GHFUHDVHG DPRXQWV RI VKLPV
LQ DGMDFHQW KROHV�
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$'-867,1* :,1*/(7 67$%,/,=(56
,I IURQW ZLQJOHW GHFNV ERXQFH H[FHVVLYHO\ ZKHQ LQ
WUDQVSRUW� DQ DGMXVWPHQW WR WKH ZLQJOHW VWDELOL]HUV LV
UHTXLUHG�

�� 3DUN PDFKLQH RQ D OHYHO VXUIDFH� HQJDJH SDUNLQJ
EUDNH� ORZHU IURQW GHFN FRPSOHWHO\ WR WKH JURXQG DQG
WXUQ WKH HQJLQH 2))�

�� /RRVHQ FDSVFUHZV VHFXULQJ ZLQJOHW VWDELOL]HU
EUDFNHWV WR GHFN DQG PRYH EUDFNHWV RXWZDUG�

)LJXUH ��
�� :LQJOHW VWDELOL]HU EUDFNHWV

�� 6WDUW HQJLQH DQG UDLVH IURQW GHFN FRPSOHWHO\� WKHQ
VWRS HQJLQH�

�� 0RYH VWDELOL]HU EUDFNHWV LQZDUG XQWLO UROOHUV
FRQWDFWV VNLUW RI PDFKLQH� WKHQ WLJKWHQ FDSVFUHZV
ORFNLQJ DGMXVWPHQW�
75$&7,21 &21752/ 1(875$/
$'-8670(17
,I PDFKLQH PRYHV ZKHQ WUDFWLRQ SHGDO DQG SXPS OHYHU
DUH LQ QHXWUDO SRVLWLRQ� DGMXVWPHQW LV UHTXLUHG�

�� 3DUN PDFKLQH RQ D OHYHO VXUIDFH� HQJDJH SDUNLQJ
EUDNH� UDLVH ZLQJ GHFNV FRPSOHWHO\� ORZHU IURQW GHFN WR
WKH JURXQG DQG WXUQ WKH HQJLQH 2))�

�� $FWXDWH SXPS OHYHU �ZLWK IRRW SHGDO� WR PDNH VXUH
WKDW IRRW SHGDO DQG OLQNDJH RSHUDWH IUHHO\� &RUUHFW LI
QHFHVVDU\�

�� 3XW EORFNV DW IURQW DQG UHDU RI DOO IRXU ZKHHOV�
'LVHQJDJH WKH WZR ��� SODQHWDU\ ZKHHO GULYHV� UHIHU WR
3XVKLQJ RU 7RZLQJ 0DFKLQH� SDJH ���

&$87,21
)DLOXUH WR SXW PDFKLQH RQ D OHYHO VXUIDFH�
EORFN ZKHHOV DQG GLVHQJDJH SODQHWDU\
ZKHHO GULYHV EHIRUH GRLQJ QHXWUDO DGMXVW�
PHQW SURFHGXUH FRXOG UHVXOW LQ SHUVRQDO
LQMXU\ IURP PDFKLQH PRYHPHQW�

�� :LWK HQJLQH 2))� ORRVHQ QXW RQ FDUULDJH EROW DQG
DOORZ EHDULQJ WR ORFDWH FDP �)LJ� ���� &DUHIXOO\ WLJKWHQ
QXW RQ FDUULDJH EROW�

)LJXUH ��
�� 6FUHZV
�� 1HXWUDO 'HYLFH %UDFNHW
�� &DP

�� &DUULDJH %ROW
�� %HDULQJ

�

�

�

� �

�� /RRVHQ VFUHZV WR DOORZ QHXWUDO GHYLFH EUDFNHW WR
PRYH� EXW QRW IUHHO\ �)LJ� ���� $GMXVW QHXWUDO GHYLFH
EUDFNHW VR WKDW ��� LQ��� OE RI WRUTXHRQ FRQWURO OHYHU MXVW
VWDUWV WR URWDWH OHYHU� 7LJKWHQ VFUHZV�

�� $GMXVW QHXWUDO VZLWFK� UHIHU WR 7UDFWLRQ �1HXWUDO�
6ZLWFK 5HSODFHPHQW DQG $GMXVWPHQW� SDJH ���

�� $GMXVW 7UDFWLRQ &RQWURO 5RG� UHIHU WR 7UDFWLRQ
&RQWURO 5RG $GMXVWPHQW� SDJH ���

�� ,IPRYHPHQW LV VWLOO HYLGHQW ZKHQ WUDFWLRQ SHGDO DQG
SXPS OHYHU DUH LQ QHXWUDO FRQWDFW \RXU ORFDO DXWKRUL]HG
7252 'LVWULEXWRU IRU DVVLVWDQFH�
75$&7,21 �1(875$/� 6:,7&+
$'-8670(17
�� 0DNH VXUH WUDFWLRQ SHGDO LV LQ QHXWUDO SRVLWLRQ�
/RRVHQ MDP QXW RQ VZLWFK DGMXVWLQJ VFUHZ �)LJ� ����

�� 5RWDWH DGMXVWLQJ VFUHZ WRZDUG VZLWFK XQWLO FLUFXLW
WKURXJK VZLWFK LV PDGH�

�� 5RWDWH DGMXVWLQJ VFUHZ DQ DGGLWLRQDO � WXUQ�
7LJKWHQ MDP QXW�

)LJXUH ��
�� 7UDFWLRQ �QHXWUDO� 6ZLWFK �� $GMXVWLQJ 6FUHZ

�

�

�� $FWXDWH WUDFWLRQ SHGDO LQ ERWK )25:$5' DQG
5(9(56( WR DVVXUH WKDW VZLWFK kFOLFNVl LQ ERWK
GLUHFWLRQV�
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75$&7,21 &21752/ 52' $'-8670(17
�� 3DUN PDFKLQH RQ D OHYHO VXUIDFH� HQJDJH SDUNLQJ
EUDNH� UDLVH ZLQJ GHFNV FRPSOHWHO\� ORZHU IURQW GHFN WR
WKH JURXQG DQG WXUQ WKH HQJLQH 2))�
�� 5HPRYH FRWWHU SLQ DQG VORWWHG QXW IURP EDOO MRLQW DW
WUDFWLRQ SHGDO �)LJ� ���� 'LVFRQQHFW EDOO MRLQW IURP
WUDFWLRQ SHGDO�

)LJXUH ��
�� &RWWHU SLQ DQG 6ORWWHG 1XW
�� %DOO MRLQW
�� -DP 1XW

�� 7UDFWLRQ 3HGDO
�� &RQWURO 5RG

�� /RRVHQ MDP QXW DQG DGMXVW EDOO MRLQW VR WKDW ZKHQ
FRQWURO URG LV DOO WKH ZD\ EDFN� IURQW RI WUDFWLRQ SHGDO
KLWV WKH IORRU� 7LJKWHQ MDP QXW�

�� &RQQHFW EDOO MRLQW WR WUDFWLRQ SHGDO� 7LJKWHQ VORWWHG
QXW XQWLO EDOO MRLQW LW WLJKW DJDLQVW WUDFWLRQ SHGDO WKHQ
ORRVHQ QXW XQWLO QH[W VORW DOLJQV ZLWK KROH LQ EDOO MRLQW
DQG LQVWDOO FRWWHU SLQ�

&</,1'(5 +($' %2/76
5H��� WRUTXH LQLWLDOO\ DIWHU �� RSHUDWLQJ KRXUV DQG FKHFN
HYHU\ ���� RSHUDWLQJ KRXUV RU DQQXDOO\ WKHUHDIWHU�

(1*,1( 9$/9( &/($5$1&(
$GMXVW LQLWLDOO\ DW �� RSHUDWLQJ KRXUV DQG FKHFN HYHU\
��� RSHUDWLQJ KRXUV RU DQQXDOO\ WKHUHDIWHU�
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0LQLPXP 5HFRPPHQGHG 0DLQWHQDQFH ,QWHUYDOV

0DLQWHQDQFH 3URFHGXUH

/XEULFDWH $OO *UHDVH )LWWLQJV
,QVSHFW $LU )LOWHU� 'XVW &XS� DQG %DIIOH
&OHDQ 8QGHU &XWWLQJ 8QLW %HOW &RYHUV
&KHFN &XWWLQJ 8QLW 'ULYH %HOW $GMXVWPHQW

c &KDQJH (QJLQH 2LO DQG 5HSODFH )LOWHU
a &KHFN )DQ DQG $OWHUQDWRU %HOW 7HQVLRQ
,QVSHFW &RROLQJ 6\VWHP +RVHV

6HUYLFH $LU )LOWHU
5HSODFH )XHO�:DWHU 6HSDUDWRU )LOWHU

a 7RUTXH :KHHO /XJ 1XWV

&KHFN %DWWHU\ /HYHO�&DEOH &RQQHFWLRQV
c 5HSODFH +\GUDXOLF )LOWHU
c 7RUTXH +HDG DQG $GMXVW 9DOYHV
c &KHFN (QJLQH 530 �LGOH DQG IXOO WKURWWOH�

c &KDQJH 3ODQHWDU\ *HDU 'ULYH )OXLG
&KHFN 5HDU :KHHO 7RH��� ,Q

a ,QLWLDO EUHDN LQ DW �� KRXUV
c ,QLWLDO EUHDN LQ DW �� KRXUV

&KDQJH %UDNH )OXLG
&KDQJH )XHO )LOWHU
&KDQJH 7KHUPRVWDW
5HSODFH 6DIHW\ 6ZLWFKHV
)OXVK &RROLQJ 6\VWHP DQG 5HSODFH +RVHV
)XHO 7DQN��� 'UDLQ�)OXVK
&KDQJH +\GUDXOLF 2LO

(YHU\
��KUV

(YHU\
���KUV

(YHU\
���KUV

(YHU\
���KUV

0DLQWHQDQFH ,QWHUYDO 	 6HUYLFH

$QQXDO 5HFRPPHQGDWLRQV�
,WHPV OLVWHG DUH UHFRPPHQGHG HYHU\ ����
KRXUV RU � \HDUV� ZKLFKHYHU RFFXUV ILUVW�

(YHU\
���KUV
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$ SODWH FRQWDLQLQJ WZR LGHQWLILFDWLRQ QXPEHUV� DPRGHO
DQG VHULDO QXPEHU� LV DIIL[HG WR WKH WUDFWLRQ XQLW RQ WKH
OHIW EXONKHDG EHORZ WKH RSHUDWRU
V VHDW DQG RQ WKH UHDU
FKDQQHO RI HDFK FXWWLQJ XQLW� ,Q FRUUHVSRQGHQFH
UHJDUGLQJ WKH PDFKLQH� VXSSO\ WKH PRGHO DQG VHULDO
QXPEHU WR DVVXUH FRUUHFW LQIRUPDWLRQ DQG UHSODFHPHQW
SDUWV DUH REWDLQHG�

7R RUGHU SDUWV IURP DQ DXWKRUL]HG 7252 'LVWULEXWRU�
SOHDVH SURYLGH�

�� 0RGHO DQG VHULDO QXPEHUV RI WKH FRPSRQHQW LQ
TXHVWLRQ�

�� 3DUW QXPEHU� GHVFULSWLRQ DQG TXDQWLW\ RI SDUWV
GHVLUHG�

1RWH� 'R QRW RUGHU E\ UHIHUHQFH QXPEHU� ,I D SDUWV
FDWDORJ LV EHLQJ XVHG� XVH WKH SDUW QXPEHU�



7KH 7RUR *HQHUDO &RPPHUFLDO 3URGXFWV :DUUDQW\
$ 7ZR�<HDU /LPLWHG :DUUDQW\

&RQGLWLRQV DQG 3URGXFWV &RYHUHG
7KH 7RUR &RPSDQ\ DQG LWV DIILOLDWH� 7RUR :DUUDQW\ &RPSDQ\� SXU�

VXDQW WR DQ DJUHHPHQW EHWZHHQ WKHP� MRLQWO\ ZDUUDQW \RXU ���� RU

QHZHU7RUR&RPPHUFLDO 3URGXFW �´3URGXFWµ� SXUFKDVHG DIWHU-DQX�

DU\ �� ����� WR EH IUHH IURP GHIHFWV LQ PDWHULDOV RU ZRUNPDQVKLS IRU

WZR \HDUV RU ���� RSHUDWLRQDO KRXUV
� ZKLFKHYHU RFFXUV ILUVW�

:KHUH D ZDUUDQWDEOH FRQGLWLRQ H[LVWV� ZH ZLOO UHSDLU WKH 3URGXFW DW

QR FRVW WR \RX LQFOXGLQJ GLDJQRVLV� ODERU� SDUWV� DQG WUDQVSRUWDWLRQ�

7KLV ZDUUDQW\ EHJLQV RQ WKH GDWH WKH 3URGXFW LV GHOLYHUHG WR WKH

RULJLQDO UHWDLO SXUFKDVHU�


 3URGXFW HTXLSSHG ZLWK KRXU PHWHU

,QVWUXFWLRQV IRU 2EWDLQLQJ :DUUDQW\ 6HUYLFH
<RX DUH UHVSRQVLEOH IRU QRWLI\LQJ WKH &RPPHUFLDO 3URGXFWV 'LVWULE�

XWRU RU $XWKRUL]HG &RPPHUFLDO 3URGXFWV 'HDOHU IURP ZKRP \RX

SXUFKDVHG WKH 3URGXFW DV VRRQ DV \RX EHOLHYH D ZDUUDQWDEOH FRQ�

GLWLRQ H[LVWV�

,I \RX QHHG KHOS ORFDWLQJ D &RPPHUFLDO 3URGXFWV 'LVWULEXWRU RU $X�

WKRUL]HG 'HDOHU� RU LI \RX KDYH TXHVWLRQV UHJDUGLQJ \RXU ZDUUDQW\

ULJKWV RU UHVSRQVLELOLWLHV� \RX PD\ FRQWDFW XV DW�

7RUR &RPPHUFLDO 3URGXFWV 6HUYLFH 'HSDUWPHQW

7RUR :DUUDQW\ &RPSDQ\

���� /\QGDOH $YHQXH 6RXWK

%ORRPLQJWRQ� 01 ����������

������������

������������

(��PDLO� FRPPHUFLDO�VHUYLFH#WRUR�FRP

2ZQHU 5HVSRQVLELOLWLHV
$V WKH 3URGXFW RZQHU� \RX DUH UHVSRQVLEOH IRU UHTXLUHG PDLQWH�

QDQFH DQG DGMXVWPHQWV VWDWHG LQ \RXU RSHUDWRU·V PDQXDO� )DLOXUH

WR SHUIRUP UHTXLUHGPDLQWHQDQFH DQG DGMXVWPHQWV FDQ EH JURXQGV

IRU GLVDOORZLQJ D ZDUUDQW\ FODLP�

,WHPV DQG &RQGLWLRQV 1RW &RYHUHG
1RW DOO SURGXFW IDLOXUHV RU PDOIXQFWLRQV WKDW RFFXU GXULQJ WKH ZDU�

UDQW\ SHULRG DUH GHIHFWV LQPDWHULDOV RUZRUNPDQVKLS� 7KLV H[SUHVV

ZDUUDQW\ GRHV QRW FRYHU�

� 3URGXFW IDLOXUHV ZKLFK UHVXOW IURP WKH XVH RI QRQ�7RUR UHSODFH�

PHQW SDUWV� RU IURP LQVWDOODWLRQ DQG XVH RI DGG�RQ� PRGLILHG� RU

XQDSSURYHG DFFHVVRULHV�

� 3URGXFW IDLOXUHV ZKLFK UHVXOW IURP IDLOXUH WR SHUIRUP UHTXLUHG

PDLQWHQDQFH DQG�RU DGMXVWPHQWV�

� 3URGXFW IDLOXUHV ZKLFK UHVXOW IURP RSHUDWLQJ WKH 3URGXFW LQ DQ

DEXVLYH� QHJOLJHQW RU UHFNOHVV PDQQHU�

� 3DUWV VXEMHFW WR FRQVXPSWLRQ WKURXJK XVH XQOHVV IRXQG WR EH

GHIHFWLYH� ([DPSOHV RI SDUWV ZKLFK DUH FRQVXPHG� RU XVHG XS�

GXULQJ QRUPDO 3URGXFW RSHUDWLRQ LQFOXGH� EXW DUH QRW OLPLWHG WR�

EODGHV� UHHOV� EHGNQLYHV� WLQHV� VSDUN SOXJV� FDVWRU ZKHHOV�

WLUHV� ILOWHUV� EHOWV� HWF�

� )DLOXUHV FDXVHG E\ RXWVLGH LQIOXHQFH� ,WHPV FRQVLGHUHG WR EH

RXWVLGH LQIOXHQFH LQFOXGH� EXW DUH QRW OLPLWHG WR� ZHDWKHU� VWRU�

DJH SUDFWLFHV� FRQWDPLQDWLRQ� XVH RI XQDSSURYHG FRRODQWV� OX�

EULFDQWV� DGGLWLYHV� RU FKHPLFDOV� HWF�

� 1RUPDO ´ZHDUDQG WHDUµ LWHPV�1RUPDO ´ZHDUDQG WHDUµ LQFOXGHV�

EXW LV QRW OLPLWHG WR� GDPDJH WR VHDWV GXH WR ZHDU RU DEUDVLRQ�

ZRUQ SDLQWHG VXUIDFHV� VFUDWFKHG GHFDOV RU ZLQGRZV� HWF�

3DUWV
3DUWV VFKHGXOHG IRU UHSODFHPHQW DV UHTXLUHG PDLQWHQDQFH DUH

ZDUUDQWHG IRU WKH SHULRG RI WLPH XS WR WKH VFKHGXOHG UHSODFHPHQW

WLPH IRU WKDW SDUW�

3DUWV UHSODFHG XQGHU WKLV ZDUUDQW\ EHFRPH WKH SURSHUW\ RI 7RUR�

7RUR ZLOO PDNH WKH ILQDO GHFLVLRQ ZKHWKHU WR UHSDLU DQ\ H[LVWLQJ SDUW

RU DVVHPEO\ RU UHSODFH LW� 7RUR PD\ XVH IDFWRU\ UHPDQXIDFWXUHG

SDUWV UDWKHU WKDQ QHZ SDUWV IRU VRPH ZDUUDQW\ UHSDLUV�

*HQHUDO &RQGLWLRQV
5HSDLU E\ DQ$XWKRUL]HG 7RUR'LVWULEXWRU RU'HDOHU LV \RXU VROH UHP�

HG\ XQGHU WKLV ZDUUDQW\�

1HLWKHU 7KH 7RUR &RPSDQ\ QRU 7RUR :DUUDQW\ &RPSDQ\ LV OL�

DEOH IRU LQGLUHFW� LQFLGHQWDO RU FRQVHTXHQWLDO GDPDJHV LQ FRQ�

QHFWLRQ ZLWK WKH XVH RI WKH 7RUR3URGXFWV FRYHUHG E\ WKLVZDU�

UDQW\� LQFOXGLQJ DQ\ FRVW RU H[SHQVH RI SURYLGLQJ VXEVWLWXWH

HTXLSPHQW RU VHUYLFH GXULQJ UHDVRQDEOH SHULRGV RI PDOIXQF�

WLRQ RU QRQ�XVH SHQGLQJ FRPSOHWLRQ RI UHSDLUV XQGHU WKLV ZDU�

UDQW\� ([FHSW IRU WKH (PLVVLRQV ZDUUDQW\ UHIHUHQFHG EHORZ� LI

DSSOLFDEOH� WKHUH LV QRRWKHUH[SUHVVZDUUDQW\�$OO LPSOLHGZDU�

UDQWLHV RIPHUFKDQWDELOLW\ DQG ILWQHVV IRUXVH DUH OLPLWHG WR WKH

GXUDWLRQ RI WKLV H[SUHVV ZDUUDQW\�

6RPH VWDWHV GR QRW DOORZ H[FOXVLRQV RI LQFLGHQWDO RU FRQVHTXHQWLDO

GDPDJHV� RU OLPLWDWLRQV RQ KRZ ORQJ DQ LPSOLHG ZDUUDQW\ ODVWV� VR

WKH DERYH H[FOXVLRQV DQG OLPLWDWLRQV PD\ QRW DSSO\ WR \RX�

7KLV ZDUUDQW\ JLYHV \RX VSHFLILF OHJDO ULJKWV� DQG \RX PD\ DOVR

KDYH RWKHU ULJKWV ZKLFK YDU\ IURP VWDWH WR VWDWH�

1RWH UHJDUGLQJ HQJLQHZDUUDQW\�7KH(PLVVLRQV&RQWURO6\VWHP

RQ \RXU 3URGXFW PD\ EH FRYHUHG E\ D VHSDUDWH ZDUUDQW\ PHHWLQJ

UHTXLUHPHQWV HVWDEOLVKHG E\ WKH 8�6� (QYLURQPHQWDO 3URWHFWLRQ

$JHQF\ �(3$� DQG�RU WKH &DOLIRUQLD $LU 5HVRXUFHV %RDUG �&$5%��

7KH KRXU OLPLWDWLRQV VHW IRUWK DERYH GR QRW DSSO\ WR WKH (PLVVLRQV

&RQWURO 6\VWHP :DUUDQW\� 5HIHU WR WKH (QJLQH (PLVVLRQ &RQWURO

:DUUDQW\ 6WDWHPHQW SULQWHG LQ \RXU RSHUDWRU·V PDQXDO RU FRQ�

WDLQHG LQ WKH HQJLQH PDQXIDFWXUHU·V GRFXPHQWDWLRQ IRU GHWDLOV�

&RXQWULHV 2WKHU WKDQ WKH 8QLWHG 6WDWHV RU &DQDGD
&XVWRPHUV ZKR KDYH SXUFKDVHG 7RUR SURGXFWV H[SRUWHG IURP WKH 8QLWHG 6WDWHV RU&DQDGD VKRXOG FRQWDFW WKHLU 7RUR 'LVWULEXWRU �'HDOHU�

WR REWDLQ JXDUDQWHH SROLFLHV IRU \RXU FRXQWU\� SURYLQFH� RU VWDWH� ,I IRU DQ\ UHDVRQ \RX DUH GLVVDWLVILHG ZLWK \RXU 'LVWULEXWRU·V VHUYLFH RU

KDYH GLIILFXOW\ REWDLQLQJ JXDUDQWHH LQIRUPDWLRQ� FRQWDFW WKH 7RUR LPSRUWHU� ,I DOO RWKHU UHPHGLHV IDLO� \RX PD\ FRQWDFW XV DW 7RUR:DUUDQW\

&RPSDQ\� 5HY� ����������


