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Electric Shock Hazard.
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    Before Servicing.
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Failure to observe could
result in property
damage, bodily injury
or death.

&DXWLRQ /DEHO
%ODFN SULQWLQJ RQ DZKLWH EDFNJURXQG H[FHSW WKH ZRUG&$8�
7,21 ZKLFK LV EODFN ZLWK D \HOORZ EDFNJURXQG�

Cuts and Abrasion Hazard.
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CAUTION!



&RPELQDWLRQ 8QLWV,QVWDOODWLRQ ,QVWUXFWLRQV

�

&20%,1$7,21 *$6�
(/(&75,& 81,76

¶¶&·· &KDVVLV
������ [ ���

522) &85%
IRU

¶¶&·· &KDVVLV
������ [ ���

µ&µ

µ%µ

µ$µ

µ,µ

µ(µ

µ*µ

µ'µ

µ)µ

µ-µ

µ+µ

µ/µ

µ1µ

µ5µ

µ6µ

µ4µ

µ3µ

µ0µ

6833/<

5(7851

µ*µ

µ)µ µ+µ

µ.µ

·'µ

µ(µ
µ&µ

µ%µ

µ$µ

µ-µ

µ,µ

µ7µ

$ �� ���
% ������� ����
& �� ����
' ������ ���
( �� ���
) �� ���
* ������� ���
+ ������� ���
, �� ���
- � ���
. � 	 ������ �� 	 ��
/ ������ ���
0 ������ ���
1 ������� ���
3 �� ���
4 �� ���
5 �� ���
6 ������� ���
7 ������� ���

$ ������� ����
% ������� ����
& �� ���
' �� ���
( ������ ��
) ������� ����
* ������� ����
+ �� ���
, �� ���
- �� ���
. �� ���

¶¶&·· &+$66,6 81,7 ',0(16,216

(/(&75,&$/32:(5

/2: 92/7$*(

*$6 &211(&7,21
���µ ������ 3,3(

&21'8,7 �µ.µ ',0��
�µ ������

���µ ������ &21'8,7

������µ

��������µ

�������µ �µ

������µ



&RPELQDWLRQ 8QLWV ,QVWDOODWLRQ ,QVWUXFWLRQV

�

�� 6DIH ,QVWDOODWLRQ 5HTXLUHPHQWV

,QVWDOODWLRQ RU UHSDLUV PDGH E\ XQTXDOLILHG SHU�
VRQV FDQ UHVXOW LQ KD]DUGV WR \RX DQG RWKHUV�
,QVWDOODWLRQ 0867 FRQIRUP ZLWK ORFDO EXLOGLQJ
FRGHV RU� LQ WKH DEVHQFH RI ORFDO FRGHV� ZLWK WKH
$16, =�����������1DWLRQDO )XHO*DV&RGHDQG WKH
1DWLRQDO (OHFWULFDO &RGH 1)3$�������� RU LQ &DQ�
DGD WKH 1DWLRQDO 6WDQGDUG &$1�&*$ %����� DQG
&6$ &����� �� &DQDGLDQ (OHFWULFDO &RGH 3DUW ��

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

)DLOXUH WR FDUHIXOO\ UHDG DQG IROORZ DOO LQVWUXF�
WLRQV LQ WKLVPDQXDO FDQ UHVXOW LQ IXUQDFHPDOIXQF�
WLRQ� SURSHUW\ GDPDJH� SHUVRQDO LQMXU\ DQG�RU
GHDWK�

� ,QVWDOODWLRQ 0867 FRQIRUP WR WKH PRVW FXUUHQW YHU�
VLRQ RI WKH IROORZLQJ VWDQGDUGV RU D VXSHUVHGLQJ VWDQ�
GDUG�

,Q WKH 86$�
� $16, =����������� 1DWLRQDO )XHO *DV &RGH
� 1DWLRQDO (OHFWULFDO &RGH 1)3$��������
,Q &DQDGD�
� 1DWLRQDO 6WDQGDUG &$1�&*$ %�����
� &6$ &����� �� &DQDGLDQ (OHFWULFDO &RGH 3DUW ��

� 'R 127 XVH WKLV IXUQDFH DV D FRQVWUXFWLRQ KHDWHU�

� 8VH RQO\ WKH W\SH RI JDV DSSURYHG IRU WKLV IXUQDFH
�VHH UDWLQJ SODWH��

� 'R 127 XVH RSHQ IODPH WR WHVW IRU JDV OHDN�

� 6HDO VXSSO\ DQG UHWXUQ DLU GXFWV�

127(� ,W LV WKH SHUVRQDO UHVSRQVLELOLW\ DQG REOLJDWLRQ RI WKH
FXVWRPHU WR FRQWDFW D TXDOLILHG LQVWDOOHU WR HQVXUH WKDW WKH
LQVWDOODWLRQ LV DGHTXDWH DQG FRQIRUPV WR JRYHUQLQJ FRGHV
DQG RUGLQDQFHV�

&$87,21

,W LV UHFRPPHQGHG WKDW D TXDOLILHG VHUYLFH WHFKQLFLDQ
FKHFN WKH KHDW H[FKDQJHU LQWHJULW\ HYHU\ WZR ��� \HDUV�
DIWHU WKH ILUVW IRXU ��� \HDUV RI RSHUDWLRQ�

&KHFN 3UH� H[LVWLQJ &RPPRQ 9HQW )URP 2OG
)XUQDFH
,I WKH LQVWDOODWLRQ RI WKH FRPELQDWLRQ XQLW LQYROYHV UHPRYLQJ
DQ H[LVWLQJ IXUQDFH IURP D FRPPRQ YHQW ZLWK RWKHU DS�
SOLDQFHV� WKH YHQWLQJ V\VWHP ZLOO SUREDEO\ EH WRR ODUJH IRU
WKH UHPDLQLQJ DSSOLDQFHV DQG WKH\ ZLOO QRW YHQW SURSHUO\�

7KH YHQWLQJ V\VWHP0867 EH FKHFNHG DFFRUGLQJ WR WKH IRO�
ORZLQJ SURFHGXUH�

127(� 7KH IROORZLQJ VWHSV VKDOO EH IROORZHG ZLWK HDFK DS�
SOLDQFH UHPDLQLQJ FRQQHFWHG WR WKH FRPPRQ YHQWLQJ V\V�
WHP SODFHG LQ RSHUDWLRQ� ZKLOH WKH RWKHU DSSOLDQFHV
UHPDLQLQJ FRQQHFWHG WR WKH FRPPRQ YHQWLQJ V\VWHP DUH
QRW LQ RSHUDWLRQ�

�� 6HDO DQ\ XQXVHG RSHQLQJV LQ WKH FRPPRQ YHQWLQJ
V\VWHP �

�� 9LVXDOO\ LQVSHFW WKH YHQWLQJ V\VWHP IRU SURSHU VL]H
DQG KRUL]RQWDO SLWFK WR HQVXUH WKHUH LV QR EORFNDJH RU
UHVWULFWLRQ� OHDNDJH� FRUURVLRQ RU RWKHU GHILFLHQFLHV
ZKLFK FRXOG FDXVH DQ XQVDIH FRQGLWLRQ�

�� ,QVRIDU DV LV SUDFWLFDO� FORVH DOO GRRUV DQG ZLQGRZV
DQG DOO GRRUV EHWZHHQ WKH VSDFH LQ ZKLFK WKH DS�
SOLDQFHV UHPDLQLQJ FRQQHFWHG WR WKH FRPPRQ YHQWLQJ
V\VWHP DUH ORFDWHG DQG RWKHU VSDFHV RI WKH EXLOGLQJ

�� 7XUQ RQ FORWKHV GU\HUV DQG DQ\ DSSOLDQFH QRW FRQ�
QHFWHG WR WKH FRPPRQ YHQWLQJ V\VWHP� 7XUQ RQ DQ\
H[KDXVW IDQV� VXFK DV UDQJH KRRGV DQG EDWKURRP H[�
KDXVWV� VR WKH\ ZLOO RSHUDWH DW PD[LPXP VSHHG� 'R
127 RSHUDWH D VXPPHU H[KDXVW IDQ� &ORVH ILUHSODFH
GDPSHUV�

�� )ROORZ WKH OLJKWLQJ LQVWUXFWLRQV� 3ODFH WKH DSSOLDQFH
EHLQJ LQVSHFWHG LQ RSHUDWLRQ� $GMXVW WKHUPRVWDW VR
DSSOLDQFH ZLOO RSHUDWH FRQWLQXRXVO\�

�� 7HVW IRU VSLOODJH DW WKH GUDIW KRRG UHOLHI RSHQLQJ DIWHU �
PLQXWHV RI PDLQ EXUQHU RSHUDWLRQ� 8VH WKH IODPH RI D
PDWFK RU FDQGOH� �VHH )LJXUH ��� )ODPH RU VPRNH
VKRXOG GUDZ WRZDUGV YHQW SLSH�

�� $IWHU LW KDV EHHQ GHWHUPLQHG WKDW HDFK DSSOLDQFH UH�
PDLQLQJ FRQQHFWHG WR WKH FRPPRQ YHQWLQJ V\VWHP
SURSHUO\ YHQWV ZKHQ WHVWHG DV RXWOLQHG� UHWXUQ GRRUV�
ZLQGRZV� H[KDXVW IDQV� ILUHSODFH GDPSHUV DQG DQ\
RWKHU JDV��EXUQLQJ DSSOLDQFH WR WKHLU SUHYLRXV FRQGL�
WLRQ RI XVH�

�� ,I LPSURSHU YHQWLQJ LV REVHUYHG GXULQJ DQ\ RI WKH
DERYH WHVWV� WKH FRPPRQ YHQWLQJ V\VWHP 0867 EH
FRUUHFWHG XVLQJ WKH DSSURSULDWH WDEOHV LQ $SSHQGL[ *
LQ WKH 1DWLRQDO )XHO *DV &RGH� $16, =������ �����

127(� ,I IODPH SXOOV WRZDUGV GUDIW KRRG� WKLV LQGLFDWHV DGH�
TXDWH YHQWLQJ�

)LJXUH � 9HQW &KHFN

'UDIW +RRG9HQW 3LSH

0DWFK
7\SLFDO *DV
:DWHU +HDWHU



&RPELQDWLRQ 8QLWV,QVWDOODWLRQ ,QVWUXFWLRQV

�

�� /RFDWLQJ WKH 8QLW
7KH XQLW LV GHVLJQHG IRU RXWGRRU LQVWDOODWLRQ RQO\� 7KH XQLW
PD\ EH LQVWDOOHG RQ D FRQFUHWH PRXQWLQJ EDVH DW JURXQG
OHYHO� RU RQ D URRIWRSZLWK DQ DGHTXDWH SODWIRUP RU LI XVLQJ DV
D GRZQIORZPRGHO� ZLWK D URRI FXUE� 7\SLFDO LQVWDOODWLRQV DUH
VKRZQ LQ )LJXUH � DQG )LJXUH ��

$FFHVV 3DQHOV
6HH)LJXUH � EHORZ IRU D JHQHUDO YLHZRI XQLW DQG ORFDWLRQ RI
DFFHVV SDQHOV�

&DUERQ PRQR[LGH SRLVRQLQJ KD]DUG�

.HHS EORZHU GRRU FORVHG�

)DLOXUH WR NHHS EORZHU GRRU FORVHG FDQ UHVXOW LQ
ERGLO\ LQMXU\ DQG�RU GHDWK�

$FFHVV 3DQHOV)LJXUH �

%XUQHU $FFHVV
3DQHO

&RPSUHVVRU &RPSDUWPHQW
3DQHO

%ORZHU &RPSDUWPHQW 3DQHO

&OHDUDQFHV
7KH ORFDWLRQ 0867 DOORZ IRU PLQLPXP FOHDUDQFHV DQG
VKRXOG QRW EH DGMDFHQW WR D SDWLR RU RWKHU DUHD ZKHUH WKH
XQLW·V RSHUDWLQJ VRXQG OHYHO PLJKW EH REMHFWLRQDEOH� 7KH
FRPEXVWLRQ DLU LQOHW RSHQLQJV0867 QRW EH REVWUXFWHG �VHH
)LJXUH ��� ,Q DGGLWLRQ� ORFDO FRGHV 0867 EH REVHUYHG�

&OHDUDQFHV 0867 EH PDLQWDLQHG IURP DGMDFHQW VWUXFWXUHV
WR SURYLGH DGHTXDWH ILUH SURWHFWLRQ� DGHTXDWH FRPEXVWLRQ
DLU� DQG URRP IRU VHUYLFH SHUVRQQHO�

127(� )LOWHU UDFNV QHHG D ���PLQLPXP FOHDUDQFH DW IURQW
RI XQLW IRU UHPRYDO RI ILOWHUV� 6HH FKDUW EHORZ LI XQLW LV JRLQJ WR
EH SODFHG QHDU FRPEXVWLEOH FRQVWUXFWLRQ RU PDWHULDOV�

:KLOH PLQLPXP FOHDUDQFHV DUH DFFHSWDEOH IRU VDIHW\ UHD�
VRQV� WKH\ PD\ QRW DOORZ DGHTXDWH DLU FLUFXODWLRQ DURXQG
WKH XQLW IRU SURSHU RSHUDWLRQ LQ WKH FRROLQJ PRGH�:KHQHYHU

SRVVLEOH� LW LV GHVLUDEOH WR DOORZ DGGLWLRQDO FOHDUDQFH� HVSH�
FLDOO\ DURXQG WKH FRQGHQVHU LQOHW DQG GLVFKDUJH RSHQLQJV�
'R 127 LQVWDOO WKH XQLW LQ D ORFDWLRQ WKDW ZLOO SHUPLW GLV�
FKDUJHG DLU IURP WKH FRQGHQVHU WR UHFLUFXODWH WR WKH FRQ�
GHQVHU LQOHW�

&$87,21
'R 127 RSHUDWH XQLW LQ D FRUURVLYH DWPRVSKHUH FRQ�
WDLQLQJ FKORULQH� IOXRULQH� RU DQ\RWKHU FRUURVLYH FKHPL�
FDOV�

0LQLPXP &OHDUDQFHV WR &RPEXVWLEOH &RQVWUXFWLRQ
)XUQDFH 3OHQXP ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
'XFW 6LGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
&RQGHQVHU ,QOHW 6LGH ���� � � � � � � � � � � � � � � � � � � � � � � � � � �
%ORZHU 6HUYLFH �5HDU� ���� � � � � � � � � � � � � � � � � � � � � � � � �
&RQWURO 6HUYLFH 6LGH
�)URQW &RPEXVWLRQ $LU ,QOHW� ���� � � � � � � � � � � � � � � � � � � �
&OHDUDQFH EHWZHHQ � )W� PD[LPXP RYHUKDQJ
DQG 7RS RI 8QLW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
&RPEXVWLEOH %DVH
�:RRG RU &ODVV $� % RU &
URRI FRYHULQJ PDWHULDO� ��� � � � � � � � � � � � � � � � � � � � � � � � � �

*URXQG /HYHO ,QVWDOODWLRQ
3URYLGH D OHYHO ZRRG SODWIRUP �SUHVVXUH WUHDWHG� RU D FRQ�
FUHWH PRXQWLQJ EDVH DW OHDVW �µ WKLFN DQG VHSDUDWH IURP WKH
EXLOGLQJ IRXQGDWLRQ� 7KH EDVH VXUIDFH VKRXOG EH �µ DERYH
JUDGH OHYHO LQ DQ DUHD WKDW LV ZHOO GUDLQHG�

&$87,21
8QLW ZLOO 127 RSHUDWH SURSHUO\ XQOHVV LW LV LQVWDOOHG OHY�
HO IURQW WR UHDU DQG VLGH WR VLGH�

5RRIWRS ,QVWDOODWLRQ
7KH H[LVWLQJ URRI VWUXFWXUH 0867 EH DGHTXDWH WR VXSSRUW
WKHZHLJKW RI WKH XQLW RU WKH URRI0867 EH UHLQIRUFHG� &KHFN
WKH ZHLJKW RI WKH XQLW LQ UHODWLRQ WR WKH URRI VWUXFWXUH DQG OR�
FDO EXLOGLQJ FRGHV RU RUGLQDQFHV DQG UHLQIRUFH LI QHFHVVDU\�
7KH XQLW0867 EH VLWXDWHG WR SURYLGH VDIH DFFHVV IRU VHUY�
LFLQJ� 6XSSRUW IRU WKH XQLW0867 EH OHYHO DQGPD\ FRQVLVW RI
D SODWIRUP RU D FRPELQDWLRQ RI SODWIRUP DQG URRI EHDPV RU
FXUE� 7KH SODWIRUP PD\ EH FRQVWUXFWHG RI FRPEXVWLEOH PD�
WHULDO �ZRRG RQO\�� RU FRYHUHG ZLWK &ODVV $� % RU & URRI FRY�
HULQJ�

+RLVWLQJ
7KH XQLW VKRXOG EH KRLVWHG ZLWK WZR OLIWLQJ VOLQJV� $WWDFK WKH
VOLQJV WR ULJJLQJ VKDFNOHV WKDW KDYH EHHQ KRRNHG WKURXJK
KROHV LQ WKH EDVH UDLO�
3ODFH D VKRUW SLHFH RI �[� EHWZHHQ XQLW DQG VOLQJ QHDU WKH
WRS HGJH WR SURWHFW XQLW IURP GDPDJH� 7ZR VSUHDGHU EDUV
0867 EH XVHG WR NHHS VOLQJV IURP SRVVLEO\ FUXVKLQJ WKH
VKHHW PHWDO RU GDPDJLQJ WKH XQLW� 0DNH VXUH HTXLSPHQW LV
DGHTXDWH IRU ZHLJKW RI XQLW� DQG WKDW VOLQJV ZLOO QRW DOORZ XQLW



&RPELQDWLRQ 8QLWV ,QVWDOODWLRQ ,QVWUXFWLRQV

�

WR VKLIW� 5HIHU WR )LJXUH ��� ODVW SDJH RI WKHVH LQVWUXFWLRQV
IRU LOOXVWUDWHG ULJJLQJ LQVWUXFWLRQV�

80-30-02

)LJXUH � 7\SLFDO ,QVWDOODWLRQ �5RRI &XUE�

80-30-03

)LJXUH � 7\SLFDO ,QVWDOODWLRQ �3LWFKHG 5RRI�

����������

'RZQIORZ &RQYHUVLRQ
7KHVH XQLWV DUH DGDSWDEOH WR GRZQIORZ XVH� 7R FRQYHUW WR
GRZQIORZ XVH� IROORZ WKHVH VWHSV�

�� 5HPRYH WKH EORFNRII SODWHV IRXQG LQ WKH UHWXUQ DLU

FRPSDUWPHQW DQG WKH VXSSO\ DLU FRPSDUWPHQW� 6HH

)LJXUH � DQG )LJXUH ��

127(� %ORFNRII SODWH LQ WKH VXSSO\ DLU FRPSDUWPHQW RQO\

FRQWDLQV RQH VFUHZ� ,I UHLQVWDOOLQJ SODWH� EDFN SDUW RI SODWH

0867 ILW LQWR PDWLQJ GLPSOHV RQ IODQJH� 7R UHLQVWDOO� VODQW

SODWH LQWR GLPSOHV� WKHQ SXW SODWH LQWR SRVLWLRQ DQG IDVWHQ

ZLWK VFUHZ�

�� ,QVWDOO WKH UHPRYHG SODWHV RQ WKH KRUL]RQWDO UHWXUQ DQG

VXSSO\ DLU RSHQLQJV�

�� ,QVWDOO URRI FXUE RQ \RXU EXLOGLQJ� %H VXUH WR IROORZ DOO

GLUHFWLRQV LQFOXGHG ZLWK FXUE DQG DOO DSSOLFDEOH EXLOG�

LQJ FRGHV�

�� ,QVWDOO XQLW RQ WKH DSSURSULDWH URRI FXUE�

127(� ,W LV WKH LQVWDOOHU·V SHUVRQDO UHVSRQVLELOLW\ WR IROORZ DOO

ORFDO FRGHV DQG RUGLQDQFHV DQG LQVWUXFWLRQV FRQWDLQHG

KHUHLQ� DV ZHOO DV LQVWUXFWLRQV LQFOXGHG ZLWK DFFHVVRU\

LWHPV ZKHQ LQVWDOOLQJ XQLW�

)LJXUH � %ORFNRII 3ODWH
�5HWXUQ $LU &RPSDUWPHQW�

6FUHZ



&RPELQDWLRQ 8QLWV,QVWDOODWLRQ ,QVWUXFWLRQV

�

)LJXUH � %ORFNRII 3ODWH 5HPRYHG
�5HWXUQ $LU &RPSDUWPHQW�

+HDWLQJ 9HQW $VVHPEO\
7KH IOXH FRYHU LV SDFNHG ZLWK VFUHZV LQ WKH UHWXUQ DLU
FRPSDUWPHQW� 5HIHU WR )LJXUH � DQG DVVHPEOH DV VKRZQ�

)OXH 6XSSRUW
�6KLSSHG PRXQWHG WR XQLW�

)OXH &RYHU

)LJXUH � +HDWLQJ 9HQW $VVHPEO\

&$87,21
'2 127 23(5$7( 7+( 81,7 :,7+287 7+( 9(17 $6�
6(0%/< ,167$//('

&RQGHQVDWH 7UDS
$FRQGHQVDWH WUDS0867EH LQVWDOOHG DVQHDU WKHXQLW DV
SRVVLEOH IRU SURSHU GUDLQDJH� &RQGHQVDWH WUDS 0867
KDYH SURSHU KHLJKW DQG IDOO DV VKRZQ LQ )LJXUH ��

&RQGHQVDWH 'UDLQ
$ ���� 2�'� FRQGHQVDWH GUDLQ FRQQHFWLRQ LV ORFDWHG DW WKH
IURQW HQG RI WKH XQLW� $ ���� GUDLQ OLQH 0867 EH LQVWDOOHG LI
UHTXLUHG E\ ORFDO FRGHV RU ORFDWLRQ RI XQLW� DQG UXQ WR DQ
RSHQ GUDLQ RU RWKHU VXLWDEOH GLVSRVDO SRLQW�

)LJXUH � &RQGHQVDWH 7UDS

2"

80-30-27

MIN.

1" MIN.



&RPELQDWLRQ 8QLWV ,QVWDOODWLRQ ,QVWUXFWLRQV

�

�� *DV 6XSSO\ DQG 3LSLQJ
127(� %HFDXVH WKHUH DUH PDQ\ W\SHV RI OLTXHILHG SHWUR�
OHXP �/3� JDVHV� WKH WHUP /3 DV XVHG LQ WKLV PDQXDO UHIHUV
WR SURSDQH JDV� ,I \RX LQWHQG WR XVH DQ\ W\SH RI /3 JDV�
SURSHU SUHFDXWLRQV 0867 EH XVHG LQ WKH KDQGOLQJ� SLSLQJ�
DQG XVH RI VXFK JDV� 127(� ,Q &DQDGD� /3 LQVWDOODWLRQV
0867 EH SHUIRUPHG E\ OLFHQVHG /3 LQVWDOOHUV�

7KH 8/�&6$ 5DWLQJ 3ODWH ORFDWHG RQ WKH VLGH SDQHO RQ WKH
XQLW FRQWDLQV WKH PRGHO QXPEHU� W\SH RI JDV DQG JDV LQSXW
UDWLQJ� DQG RWKHU LPSRUWDQW LQIRUPDWLRQ�

)LUH DQG�RU H[SORVLRQ KD]DUG�

0DNH FHUWDLQ WKH XQLW LV HTXLSSHG WR RSHUDWH RQ
WKH W\SH RI JDV DYDLODEOH� 0RGHOV GHVLJQDWHG DV
QDWXUDO JDV DUH WR EH XVHG ZLWK QDWXUDO JDV RQO\�
0RGHOV GHVLJQDWHG IRU XVH ZLWK OLTXHILHG SHWUR�
OHXP �/3� JDV DUH VKLSSHG ZLWK RULILFHV VL]HG IRU
FRPPHUFLDOO\ SXUH SURSDQH JDV� 7KH\ 0867 QRW
EH XVHG ZLWK EXWDQH RU D PL[WXUH RI EXWDQH DQG
SURSDQH XQOHVV SURSHUO\ VL]HG RULILFHV DUH
LQVWDOOHG E\ D OLFHQVHG /3 LQVWDOOHU�

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

*DV 3UHVVXUHV
�� 'R 127 DOORZ PLQLPXP JDV VXSSO\ SUHVVXUH WR IDOO

EHORZ WKH PLQLPXPV� 'RLQJ VR ZLOO GHFUHDVH LQSXW WR
IXUQDFH� 5HIHU WR )LJXUH � IRU JDV VXSSO\ SUHVVXUHV�

�� *DV LQSXW 0867 127 H[FHHG UDWHG LQSXW VKRZQ RQ
UDWLQJ SODWH�

�� 'R127 DOORZ SUHVVXUHV WR H[FHHG WKHPD[LPXP OLP�
LWV DV OLVWHG LQ )LJXUH ��

127(� ,I JDV VXSSO\ SUHVVXUHV DUH QRW FRUUHFW� FRQWDFW \RXU
JDV VXSSOLHU�

)LJXUH � *DV 3UHVVXUHV

1DWXUDO *DV /3 *DV

5HFRP�
PHQGHG

����:�&� ����� 3D� ��� :�&� ����� 3D�

��:�&� ����� 3D� ���:�&� ����� 3D�

0D[LPXP ���:�&� ����� 3D� ���:�&� ����� 3D�

���� :�&� ���� 3D� ��� :�&� ����� 3D�

������ WRQ VKRXOG EH

VHW DW ���µ :�&�

0DQLIROG
3UHVVXUH

0LQLPXP
6XSSO\

0DQLIROG 3UHVVXUHV
0DQLIROG SUHVVXUHV DUH FRYHUHG LQ WKH VWDUWXS SURFHGXUH
VHFWLRQ� 5HIHU WR 6WDUW��8S 3URFHGXUHV�

*DV 3LSLQJ
7KHJDV VXSSO\ OLQH0867 EH RI DGHTXDWH VL]H WR KDQGOH WKH
%WX�KU UHTXLUHPHQWV DQG OHQJWK RI WKH UXQ IRU WKH XQLW EHLQJ
LQVWDOOHG� 'HWHUPLQH WKH PLQLPXP SLSH VL]H IRU QDWXUDO JDV
IURP WKH WDEOH LQ )LJXUH �� RU )LJXUH ��� %DVH WKH OHQJWK RI
WKH UXQ IURP WKH JDV PHWHU RU VRXUFH WR WKH XQLW�

*DV 3LSH 6L]H
%WX UDWLQJV RI DOO RWKHU JDV DSSOLDQFHV0867 EH FRQVLGHUHG
IRU VL]LQJ RI PDLQ JDV OLQH� &KHFN JDV OLQH WR LQVWDOODWLRQ IRU
FRPSOLDQFH ZLWK ORFDO FRGHV RU� LQ WKH DEVHQFH RI ORFDO
FRGHV� ZLWK WKH1DWLRQDO )XHO *DV&RGH $16, =�����������
DQG LQ &DQDGD WKH 1DWLRQDO 6WDQGDUG &$1�&*$ %�����
FXUUHQW HGLWLRQV�

*DV 3LSH 6L]H� /HQJWK DQG %WX�KU &DSDFLW\ IRU
6FKHGXOH �� ,URQ 3LSH �(QJOLVK�

��� ��� ��� ��� ����� �����

��� ��� ��� ��� ��� �����

��� ��� ��� ��� ��� �����

)LJXUH ��

%WX�KU �LQ WKRXVDQGV�

/3 *$6

1$785$/ *$6

3LSH /HQJWK
�,QFOXGHV
)LWWLQJV� ���� �� ����� ����� ��

��� ��� ��� ��� ����� �����

��� ��� ��� ��� ����� �����

��� ��� ��� ��� ��� �����

%WX�KU �LQ WKRXVDQGV�3LSH /HQJWK
�,QFOXGHV
)LWWLQJV� ���� ���� �� ����� �����

 ,I FRSSHU WXELQJ LV XVHG� VHH WKH IROORZLQJ
DSSOLFDEOH SXEOLFDWLRQV WR GHWHUPLQH W\SH DQG VL]H
UHTXLUHPHQWV�
,Q WKH 8QLWHG 6WDWHV� WKH 1DWLRQDO )XHO *DV
&RGH $16, =������������
,Q &DQDGD� WKH 1DWLRQDO 6WDQGDUG &$1�&*$
%������ ODWHVW HGLWLRQ�

*DV 7\SH 6SHFLILF *UDYLW\

2ULILFH 6L]HV

1DWXUDO

3URSDQH ���� ����

)LJXUH ��

�$GMXVW SLORW IODPH DV QHHGHG

%WX�IW� �N-�/�

��� ����

3LORW 2ULILFH 6L]HV

�����

�����
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��

7$%/( �� (TXLYDOHQW 2ULILFH 6L]HV DW +LJK $OWLWXGHV
�,QFOXGHV �� LQSXW UHGXFWLRQ IRU HDFK ����� IW�

1DWXUDO *DV 0DQLIROG 2ULILFH 6L]H 5HTXLUHG E\ (OHYDWLRQ

%78
,1387

�·��
����·

����·
����·

����·
����· ����· ����· ����· ����· �����·

������ WR
�����

�� �� �� �� �� �� �� ��

������ WR
�������

�� �� �� �� �� �� �� ��

/3 *DV 0DQLIROG 2ULILFH 6L]H 5HTXLUHG E\ (OHYDWLRQ

%78
,1387

�·��
����·

����·
����·

����·
����· ����· ����· ����· ����· �����·

������ WR
������

�� �� �� �� �� �� �� ��

������ WR
�������

�� �� �� �� �� �� �� ��

 ������ 	 � 7RQ ZLWK � EXUQHUV�
 ������ 	 � WRQ ZLWK � EXUQHUV�

2ULILFHV
2ULILFH 6L]HV
2ULILFH VL]HV 0867 EH PDWFKHG WR WKH KHDWLQJ YDOXH RI WKH
JDV �VHH )LJXUH ���� &KHFN ZLWK \RXU JDV VXSSOLHU DQG WKH
1DWLRQDO )XHO *DV &RGH $16, =����������� DQG LQ &DQDGD
WKH 1DWLRQDO 6WDQGDUG &$1�&*$ %������ FXUUHQW HGLWLRQ�
127(�$Q /3&RQYHUVLRQ .LW0867 EH XVHG IRU FRQYHUVLRQ
WR /3 JDV�
127(� )RU HOHYDWLRQV DERYH ���� IHHW ���� PHWHUV�� WKH
%WX LQSXW UDWLQJ0867 EH UHGXFHG E\ �� IRU HDFK ���� IHHW
����PHWHUV� DERYH VHD OHYHO� XQOHVV WKH JDV VXSSOLHU·V %WX�
IW� FRQWHQW KDV DOUHDG\ EHHQ DGMXVWHG IRU DOWLWXGH� &KHFN
7DEOH � IRU WKH SURSHU RULILFH VL]HV DQG FRQVXOW WKH3DUWV /LVW
IRU WKH SURSHU RULILFH SDUW QXPEHUV�

3LSH /HQJWK
�,QFOXGHV
)LWWLQJV�

*DV 3LSH 6L]H� /HQJWK DQG N: &DSDFLW\ IRU
6FKHGXOH �� ,URQ 3LSH �0HWULF�

���P �� ��� ��� ��� ���
����P �� �� ��� ��� ���
����P �� �� ��� ��� ���

)LJXUH ��

N:

/3 *$6

1$785$/ *$6
3LSH /HQJWK
�,QFOXGHV
)LWWLQJV� ���� �� ����� ����� ��

���P �� ��� ��� ��� ���
����P �� �� ��� ��� ���
����P �� �� ��� ��� ���

N:

���� ���� �� ����� �����

 ,I FRSSHU WXELQJ LV XVHG� VHH WKH IROORZLQJ
DSSOLFDEOH SXEOLFDWLRQV WR GHWHUPLQH W\SH DQG VL]H
UHTXLUHPHQWV�
,Q WKH 8QLWHG 6WDWHV� WKH 1DWLRQDO )XHO *DV
&RGH $16, =������������
,Q &DQDGD� WKH 1DWLRQDO 6WDQGDUG &$1�&*$
%������ ODWHVW HGLWLRQ�

 N: �.LORZDWWV� LV WKH PHWULF HTXLYDOHQW RI %WX�KU�
&KDQJLQJ 2ULILFHV

(OHFWULFDO VKRFN� ILUH DQG�RU H[SORVLRQ KD]DUG�

6KXW RII HOHFWULF SRZHU DW XQLW GLVFRQQHFW RU VHU�
YLFH SDQHO DQG VKXW RII JDV DW PDQXDO VKXW RII
YDOYH EHIRUH EHJLQQLQJ WKH IROORZLQJ SURFHGXUH�

&KDQJLQJ RULILFHV UHTXLUHV D TXDOLILHG VHUYLFH
WHFKQLFLDQ�

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

�� 6KXW 2)) JDV DW PDQXDO VKXW RII YDOYH�
�� 6KXW2)) HOHFWULF SRZHU DW XQLW GLVFRQQHFW RU VHUYLFH

SDQHO�
�� 5HPRYH WKH EXUQHU DFFHVV SDQHO�
�� 'LVFRQQHFW WKH JDV OLQH IURP WKH JDV YDOYH�
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��

�� 'LVFRQQHFW WKH ZLUHV IURP WKH JDV YDOYH�

�� 'LVFRQQHFW WKH SLORW WXELQJ IURP WKH JDV YDOYH�

�� 5HPRYH WKH IRXU VFUHZV KROGLQJ WKH PDQLIROG WR WKH
PDQLIROG EUDFNHWV�

�� &DUHIXOO\ UHPRYH WKH PDQLIROG ZLWK WKH JDV YDOYH DW�
WDFKHG�

�� 5HPRYH WKH RULILFHV IURP WKHPDQLIROG ZLWK D ����� ER[
HQG RU VRFNHW ZUHQFK�

��� &KHFN WR EH VXUH WKDW WKH VL]H RI HDFK RULILFH LV FRUUHFW
IRU WKH %WX LQSXW GHVLUHG�

)LJXUH �� 0DQLIROG�2ULILFH 0HDVXUHPHQW

0HDVXUH ����� IURP
IDFH RI RULILFH WR EDFN
HGJH RI PDQLIROG SLSH�

��� ,QVWDOO WKH FRUUHFW RULILFHV� *DXJH WKH VL]H RI WKH RUL�
ILFHV ZLWK D QHZ WZLVW GULOO ELW RI WKH FRUUHFW VL]H�

0DNH VXUH WKDW WKH RULILFHV JR LQ VWUDLJKW VR WKDW WKH\
IRUP D ULJKW DQJOH ����� WR WKH PDQLIROG SLSH�

7LJKWHQ WKH RULILFHV VR WKDW WKHUH LV D ����� GLVWDQFH
EHWZHHQ WKH IDFHV RI WKH RULILFHV WR WKH EDFN RI WKH
PDQLIROG SLSH�

0HDVXUH WKH GLVWDQFH ZLWK D VHW RI FDOLSHUV� ,I \RX GR
QRW KDYHD FDOLSHUV� \RX FDQXVHDQDGMXVWDEOHZUHQFK
DQG PHDVXUH EHWZHHQ WKH IDFH RI WKH MDZV�

��� 5HDVVHPEOH LQ UHYHUVH RUGHU�

3LSLQJ DW 8QLW
&RQQHFWLRQV
127(� 5HIHU WR )LJXUH �� IRU WKH JHQHUDO OD\RXW DW WKH IXU�
QDFH� 7KH UXOHV OLVWHG DSSO\ WR QDWXUDO DQG /3 JDV SLSH
LQVWDOODWLRQV�

�� ,I LQVWDOODWLRQ LV IRU /3 JDV� KDYH /3 JDV LQVWDOOHU XVH
7:2��67$*( 5(*8/$7,21 DQG PDNH DOO FRQQHF�
WLRQV IURP VWRUDJH WDQN WR XQLW�

�� 8VH EODFN LURQ RU VWHHO SLSH DQG ILWWLQJV RU RWKHU SLSH
DSSURYHG E\ ORFDO FRGH�

127(� ,I D IOH[LEOH JDV FRQQHFWRU LV XVHG� LW 0867 EH DF�
FHSWDEOH WR ORFDO DXWKRULW\� &RQQHFWRU 0867 127 EH XVHG
LQVLGH WKH IXUQDFH RU EH VHFXUHG RU VXSSRUWHG E\ WKH IXU�
QDFH RU GXFWZRUN� &RQQHFWRUV 0867 FRPSO\ ZLWK RQH RI
WKH IROORZLQJ VWDQGDUGV RU D VXSHUVHGLQJ VWDQGDUG�

� $16, =�����D������� 0HWDO &RQQHFWRUV IRU
*DV $SSOLDQFHV�

� $16, =�����E������� )OH[LEOH &RQQHFWRUV RI
2WKHU 7KDQ $OO��0HWDO &RQVWUXFWLRQ IRU *DV
$SSOLDQFHV�

)LUH DQG�RU H[SORVLRQ KD]DUG�

*DV FRQQHFWRU0867 EH SURSHUO\ LQVWDOOHG DQG
FDQ 127 EH XVHG LQVLGH WKH IXUQDFH�

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

�� 8VH SLSH MRLQW FRPSRXQG RQ H[WHUQDO �PDOH� WKUHDGV
21/<� -RLQW FRPSRXQG 0867 EH UHVLVWDQW WR DQ\
FKHPLFDO DFWLRQ RI /3 JDVHV �)LJXUH ����

�� 8VH JURXQG MRLQW XQLRQV DQG LQVWDOO D GULS OHJ QR OHVV
WKDQ � LQFKHV ORQJ WR WUDS GLUW DQG PRLVWXUH EHIRUH LW
FDQ HQWHU JDV YDOYH�

�� 8VH D IODW MDZHG ZUHQFK RQ JDV YDOYH ZKHQ PDNLQJ
FRQQHFWLRQV WR SUHYHQW JDV YDOYH IURP WXUQLQJ� 'R
127 XVH D SLSH ZUHQFK RQ WKH JDV YDOYH ERG\�

&$87,21
2YHUWLJKWHQLQJ DVVHPEO\ PD\ FDXVH GDPDJH WR WKH
JDV YDOYH DQG�RU ZLULQJ DQG PD\ PLVDOLJQ WKH EXUQHUV�

3URSHU 3LSLQJ 3UDFWLFH

7KUHDG SLSH ULJKW OHQJWK

&RQWURO 8VH PRGHUDWH
DPRXQW RI FRPSRXQG

/HDYH � HQG
WKUHDGV EDUH

)LJXUH ��

�� ,QVWDOO D PDQXDO VKXWRII YDOYH DQG WLJKWHQ DOO MRLQWV VH�
FXUHO\�

/3 &RQQHFWLRQ 5HTXLUHPHQWV
�� +DYH D OLFHQVHG /3 JDV GHDOHU PDNH DOO FRQQHFWLRQV

DW VWRUDJH WDQN DQG FKHFN DOO FRQQHFWLRQV IURP WDQN WR
IXUQDFH�
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��

�� ,I FRSSHU WXELQJ LV XVHG� LW 0867 FRPSO\ ZLWK OLPLWD�
WLRQ VHW LQ 1DWLRQDO )XHO *DV &RGH $16,
=����������� RU LQ &DQDGD WKH 1DWLRQDO 6WDQGDUG
&$1�&*$ %������ FXUUHQW HGLWLRQ��

�� 7ZR��VWDJH UHJXODWLRQ RI /3 JDV LV UHTXLUHG�

/HDN &KHFN

�� *DV SUHVVXUH 0867 127 H[FHHG ��� 36,* �����
3D�� &KHFNLQJ JDV SLSLQJ DERYH ��� 36,* ����� 3D�
UHTXLUHV WKH JDV YDOYH DQG PDQXDO VKXWRII YDOYH WR EH
GLVFRQQHFWHG GXULQJ WHVWLQJ�

�� :KHQ FKHFNLQJ JDV SLSLQJ WR IXUQDFH� VKXW 2))
PDQXDO VKXWRII YDOYH WR IXUQDFH�

�� 7HVW DOO SLSHV IRU OHDNV�

)LUH DQG�RU H[SORVLRQ KD]DUG�

1HYHU H[FHHG VSHFLILHG SUHVVXUHV� +LJKHU SUHV�
VXUHV PD\ GDPDJH WKH JDV YDOYH� 6XFK GDPDJH
PD\ UHVXOW LQ RYHUILULQJ DQG SRVVLEOH KHDW H[�
FKDQJHU IDLOXUH�

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

�� $SSO\ VRDS VXGV �RU D OLTXLG GHWHUJHQW� WR HDFK MRLQW�
%XEEOHV IRUPLQJ LQGLFDWH D OHDN�

)LUH DQG�RU H[SORVLRQ KD]DUG�

'R 127 XVH D PDWFK RU RSHQ IODPH WR WHVW IRU
OHDNV�

$Q RSHQ IODPH RU VSDUN FDQ UHVXOW LQ SURSHUW\
GDPDJH� SHUVRQDO LQMXU\ DQG�RU GHDWK�

�� 0DNH VXUH SLORW WXEH DQG EXUQHU RULILFHV DUH FKHFNHG
IRU OHDNDJH�

�� &RUUHFW HYHQ WKH VPDOOHVW OHDN DW RQFH�

80-30-09

)LJXUH �� 3LSLQJ DW 8QLW IRU 1DWXUDO *DV

0DQXDO 6KXWRII
9DOYH

'ULS /HJ

*DV 9DOYH

�� (OHFWULFDO :LULQJ

(OHFWULFDO VKRFN KD]DUG�

'LVFRQQHFW SRZHU DW IXVH ER[ RU VHUYLFH SDQHO
EHIRUH PDNLQJ DQ\ HOHFWULFDO FRQQHFWLRQV�
8QLW 0867 EH JURXQGHG WR HOHFWULFDO VHUYLFH SDQ�
HO�

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

127(� $OO HOHFWULFDO ZRUN 0867 FRQIRUP ZLWK WKH UHTXLUH�
PHQWV RI ORFDO FRGHV DQG RUGLQDQFHV DQG WKH 1DWLRQDO (OHF�
WULFDO &RGH $16O�1)3$��1R� �������� RU FXUUHQW HGLWLRQ�
3URYLGH OLQH YROWDJH SRZHU VXSSO\ IURP D VHSDUDWH SUR�
WHFWHG FLUFXLW ZLWK D GLVFRQQHFW VZLWFK �ZKHQ UHTXLUHG� OR�
FDWHG ZLWKLQ VLJKW RI WKH XQLW� 6XSSO\ YROWDJH� DPSHUDJH�
ZLUH� IXVH DQG GLVFRQQHFW VZLWFK VL]HV0867 FRQIRUP ZLWK
VSHFLILFDWLRQV LQ WKH 7HFKQLFDO 'DWD DQG ZLWK XQLW UDWLQJ
SODWH�
$OO H[SRVHG ZLULQJ RU FRQQHFWLRQV 0867 EH PDGH ZLWK
ZHDWKHUSURRI FDEOH RU ZLUH XQOHVV LQVWDOOHG LQ FRQGXLW� :LU�
LQJ0867 EH SURWHFWHG IURP SRVVLEOH PHFKDQLFDO GDPDJH�
&RQQHFWLRQV IRU OLQH YROWDJH DUH PDGH LQ WKH XQLW FRQWURO
ER[� /RZ YROWDJH FRQQHFWLRQV DUH PDGH RXWVLGH WKH FRQWURO
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��

ER[� )RU DFFHVV� UHPRYH WKH EXUQHU DFFHVV SDQHO DQG WKH
FRQWURO ER[ FRYHU� 6HH )LJXUH ��
/RZ 9ROWDJH :LULQJ
/RZ YROWDJHZLULQJ FRQQHFWLRQV IRU WKH WKHUPRVWDW DUHPDGH
DW WKH ��9 WHUPLQDO ERDUG RXWVLGH WKH FRQWURO ER[� 5HIHU WR
WKH ZLULQJ GLDJUDP IRU WKH DSSOLFDEOH PRGHO DQG WKH LQVWUXF�
WLRQV LQFOXGHG ZLWK WKH WKHUPRVWDW�

7KHUPRVWDW
127(� 'R 127 DWWHPSW WR XVH D WKHUPRVWDW GHVLJQHG
IRU HOHFWULF KHDW RU KHDW SXPS XVH� 6XFK WKHUPRVWDWV
ZLOO 127 FRQWURO WKH XQLW SURSHUO\�
7KH ORFDWLRQ RI WKH WKHUPRVWDW KDV DQ LPSRUWDQW HIIHFW RQ WKH
RSHUDWLRQ RI WKH XQLW� )2//2: 7+( ,16758&7,216 ,1�
&/8'(' :,7+ 7+( 7+(50267$7 )25 &255(&7
/2&$7,21� 02817,1*� $1' :,5,1*�
+HDW $QWLFLSDWRU
6HW WKH WKHUPRVWDW KHDW DQWLFLSDWRU WR ��� LQ DFFRUGDQFH
ZLWK WKHUPRVWDW LQVWUXFWLRQV�

)DQ 7LPHU &RQQHFWLRQV

����������

'LS
6ZLWFK

)LJXUH ��

�� 6(& ��� 6(& ��� 6(& ��� 6(& �� 6(& �� 6(&

)DQ 'HOD\ ',3 6ZLWFK 6HWWLQJV

&22/ 21 '(/$<� �� 6(&
&22/ 2)) '(/$<� �� 6(&

+($7 2)) '(/$< +($7 21 '(/$<
� � �

� � � � � � � � � � � � � � � � � �

)$1 &21752/
7KH IDQ FRQWURO LV SUHVHW DW WKH IDFWRU\ ZLWK DQ DGMXVWDEOH
EORZHU 21 GHOD\ RI �� VHFRQGV LQ WKH KHDWLQJ PRGH� 7KH

EORZHU 2)) WLPLQJ LV SUHVHW DW ��� VHFRQGV� ,I GHVLUHG� WKH
IDQ21 GHOD\ DQG2)) GHOD\ FDQ EH UHVHW WR REWDLQ WKH ORQ�
JHVW GHOD\ WLPHV ZKLOH VWLOO PDLQWDLQLQJ FRPIRUW OHYHOV� 6HH
'LS 6ZLWFK VHWWLQJV GUDZLQJ�
127(� ,W LV UHFRPPHQGHG WR DFKLHYH PD[LPXP HIILFLHQF\
WKDW WKH IDQ FRQWURO EH VHW WR WXUQ RQ DW �� VHFRQGV DIWHU WKH
EXUQHUV OLJKW�

/LQH 9ROWDJH :LULQJ
&RQQHFWLRQV IRU OLQH YROWDJH DUH PDGH LQ WKH XQLW FRQWURO
ER[� )RU DFFHVV� UHPRYH WKH EXUQHU DFFHVV SDQHO DQG WKH
FRQWURO ER[ FRYHU�
'R 127 FRPSOHWH OLQH YROWDJH FRQQHFWLRQV XQWLO XQLW LV SHU�
PDQHQWO\ JURXQGHG� $OO OLQH YROWDJH FRQQHFWLRQV DQG WKH
JURXQG FRQQHFWLRQ 0867 EH PDGH ZLWK FRSSHU ZLUH�

*URXQG &RQQHFWLRQV
$ JURXQG OXJ LV LQVWDOOHG LQ WKH FRQWURO ER[ IRU WKH JURXQG
FRQQHFWLRQ� 8VH D FRSSHU FRQGXFWRU RI WKH DSSURSULDWH VL]H
IURP WKH XQLW WR D JURXQGHG FRQQHFWLRQ LQ WKH HOHFWULFDO VHU�
YLFH SDQHO�

/LQH &RQQHFWLRQV
&RPSOHWH WKH OLQH VHUYLFH FRQQHFWLRQV WR WKH FRQWDFWRU ¶/·
WHUPLQDOV LQVLGH WKH FRQWURO ER[� 5HIHU WR DSSOLFDEOH ZLULQJ
GLDJUDP LQ 7HFKQLFDO 'DWD� &KHFN DOO VFUHZ WHUPLQDOV WR HQ�
VXUH WKH\ DUH WLJKW�

)LHOG ,QVWDOOHG (TXLSPHQW
:LULQJ WR EH GRQH LQ WKH ILHOG EHWZHHQ WKH XQLW DQG GHYLFHV
QRW DWWDFKHG WR WKH XQLW� RU EHWZHHQ VHSDUDWH GHYLFHV ZKLFK
DUH ILHOG LQVWDOOHG DQG ORFDWHG� VKDOO FRQIRUP ZLWK WKH WHP�
SHUDWXUH OLPLWDWLRQV IRU W\SH RI ZLUH XVHG DQG VKDOO EH
LQVWDOOHG ZLWK WKH PDQXIDFWXUHU·V LQVWUXFWLRQV DQG WKH 1D�
WLRQDO (OHFWULFDO &RGH DV LW DSSOLHV WR VXFK GHYLFHV�

)LQDO (OHFWULFDO &KHFN
0DNH D ILQDO ZLULQJ FKHFN WR EH VXUH V\VWHP LV FRUUHFWO\
ZLUHG� ,QVSHFW ILHOG LQVWDOOHGZLULQJ DQG WKH URXWLQJ WR HQVXUH
WKDW UXEELQJ RU FKDILQJ GXH WR YLEUDWLRQ ZLOO QRW RFFXU�
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��

�� $LU 'LVWULEXWLRQ 6\VWHP
'XFWZRUN
127(� 7KH WRWDO KHDW ORVV IURP WKH VWUXFWXUH DV H[SUHVVHG
LQ WRWDO %WX�KU�.Z� 0867 EH FDOFXODWHG E\ PDQXIDFWXUHU·V
PHWKRG RU LQ DFFRUGDQFH ZLWK ´$�6�+�5�$�(� *XLGHµ RU
´0DQXDO 1 �� /RDG &DOFXODWLRQVµ SXEOLVKHG E\ WKH $LU &RQGL�
WLRQLQJ &RQWUDFWRUV RI $PHULFD RU LQ &DQDGD +�5�$�,�
´0DQXDO 1µ� 7KH WRWDO KHDW ORVV FDOFXODWHG VKRXOG EH HTXDO
WR RU OHVV WKDQ WKH XQLW KHDWLQJ FDSDFLW\� RXWSXW EDVHG RQ
'�2�(� WHVW SURFHGXUHV� VWHDG\ VWDWH HIILFLHQF\ WLPHV LQSXW�
'XFWZRUN� VXSSO\ UHJLVWHUV� DQG UHWXUQ DLU JULOOHV 0867 EH
GHVLJQHG DQG VL]HG WR KDQGOH WKH JUHDWHU RI WKH XQLWV KHDW�
LQJ RU FRROLQJ DLU YROXPH UHTXLUHPHQWV� ,I WKH XQLW LV FRQ�
QHFWHG WR DQ H[LVWLQJ V\VWHP� WKH GXFWZRUN 0867 EH
FKHFNHG WR PDNH VXUH LW LV DGHTXDWH� ([WUD UXQV RU ODUJHU
GXFW VL]HV PD\ KDYH WR EH LQVWDOOHG� 8VH RQO\ QRQ��FRP�
EXVWLEOH W\SH LQVXODWLRQ RQ VXSSO\ SOHQXP RU VXSSO\
GXFWZRUN ZLWKLQ � IHHW��P� RI XQLW�
0D[LPXP UHFRPPHQGHG YHORFLW\ LQ VXSSO\ WUXQN GXFWV LV
���� IHHW ����P� SHU PLQXWH DQG ��� IHHW ����P� SHU PLQ�
XWH LQ UHWXUQ WUXQN GXFWV� 9HORFLW\ LQ EUDQFKHV VKRXOG QRW H[�
FHHG ��� IHHW ����P� SHU PLQXWH VXSSO\ DQG ��� IHHW
����P� SHU PLQXWH LQ WKH UHWXUQ�
'XFWZRUN LQVWDOOHG RXWGRRUV VKRXOG KDYH D PLQLPXP RI ��
�����PP� RI ILEHUJODVV LQVXODWLRQ DQG D ZHDWKHUSURRI YDSRU
EDUULHU� ,W VKRXOG DOVR EH SURWHFWHG DJDLQVW GDPDJH� &DXON
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RPPHQGHG WR PLQLPL]H YLEUDWLRQ WUDQVPLVVLRQ �

127(� &RQQHFW VXSSO\ DQG UHWXUQ DLU SOHQXPV WR XQLW LQ D
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RXW UHPRYLQJ SOHQXPV� 3OHQXPV 0867 EH LQGLYLGXDOO\
VHDOHG WR XQLW FDVLQJ�
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(OHFWURQLF DLU FOHDQHU� RSWLRQDO ILOWHU UDFNV� RU RWKHU DFFHVVL�
EOH ILOWHU DUUDQJHPHQWV 0867 EH LQVWDOOHG LQ WKH UHWXUQ DLU
GXFWZRUN�
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LQWHUQDO ILOWHU UDFNV�

)RU UHSODFHPHQW ILOWHU VL]HV DQG LQVWUXFWLRQV� VHH $LU )LOWHUV�

&LUFXODWLQJ %ORZHU
'HWHUPLQLQJ 3XOOH\ 7XUQV
�� )URP WKH V\VWHP GHVLJQ� GHWHUPLQH WKH H[WHUQDO VWDWLF

SUHVVXUH �(63� IRU WKH VXSSO\ GXFWV� UHWXUQ GXFWV DQG
UHJLVWHUV� GLIIXVHUV� JULOOHV� GDPSHUV� KHDWHUV DQG
VSHFLDO ILOWHUV �LI DQ\��

�� ,I XQLW LV WR EH VHW XS LQ FRROLQJ PRGH� DGG ���� :�&�
��� 3D� IRU ZHW FRLO RSHUDWLRQ WR WKH WRWDO (63 GHWHU�
PLQHG LQ 6WHS ��

�� )URP WKH V\VWHP GHVLJQ� GHWHUPLQH WKH GHVLUHG DLU�
IORZ LQ &)0 �/�V��

�� 7R GHWHUPLQH WKH SXOOH\ WXUQV QHFHVVDU\ WR REWDLQ WKH
GHVLUHG &)0 �/�V�� JR WR WKH &LUFXODWLQJ %ORZHU 3HU�
IRUPDQFH 'DWD JUDSK IRU WKH XQLW�
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&RPELQDWLRQ 8QLWV,QVWDOODWLRQ ,QVWUXFWLRQV

��

�� $GMXVWDEOH %HOW 'ULYH %ORZHU

3HUVRQDO LQMXU\ KD]DUG�

8VH H[WUHPH FDUH GXULQJ WKH IROORZLQJ SURFH�
GXUHV DQG REH\ 6DIHW\ ,QIRUPDWLRQ�

)DLOXUH WR GR VR PD\ UHVXOW LQ SHUVRQDO LQMXU\�

7KH IROORZLQJ VDIHW\ UXOHV 0867 DOZD\V EH IROORZHG ZKHQ
ZRUNLQJ QHDU EHOW GULYH�

$OZD\V 7XUQ 7KH 3RZHU 2II
7XUQ WKH SRZHU WR WKH XQLW2)) EHIRUH \RX EHJLQZRUN�
LQJ RQ LW�

$OZD\V :HDU 3URWHFWLYH &ORWKLQJ
1(9(5 ZHDU ORRVH RU EXON\ FORWKHV� VXFK DV QHFN�
WLHV� H[SRVHG VKLUWWDLOV� ORRVH VOHHYHV� RU ODE FRDWV
DURXQG EHOW GULYHV� :HDU JORYHV ZKLOH LQVSHFWLQJ
VKHDYHV WR DYRLG QLFNV� EXUUV� RU VKDUSO\ ZRUQ SXOOH\
HGJHV�

7KH EORZHU VSHHG LV FKDQJHG E\ DGMXVWLQJ WKH YDULDEOH
VSHHG SXOOH\ PRXQWHG RQ WKH EORZHU PRWRU�

,I WKH EORZHU VSHHG QHHGHG LV GLIIHUHQW WKDQ WKH VSHHG RI WKH
EORZHU DV VKLSSHG� IROORZ WKH VWHSV EHORZ WR FKDQJH WKH
EORZHU VSHHG� %HIRUH FKDQJLQJ WKH EORZHU VSHHG� UHDG WKH
DERYH VDIHW\ UXOHV ILUVW�

�� 7XUQ HOHFWULF SRZHU 2))�

�� 5HPRYH WKH VLGH EORZHU DFFHVV SDQHO �VHH )LJXUH �
RQ 3DJH ��

)LJXUH �� 0RWRU 0RXQW $VVHPEO\

$GMXVWPHQW
%ROW

0RWRU 0RXQW
%ROWV ���

$GMXVWDEOH
3XOOH\

�������

�� /RRVHQ WKH IRXU PRWRU PRXQW EROWV�

��� 7XUQ WKHPRWRU DGMXVWPHQW EROW FRXQWHUFORFNZLVH XQWLO
WKH EHOW LV VODFN HQRXJK WR FRPH RII HDVLO\ �VHH
)LJXUH ����

��� 5HPRYH WKH EHOW� 'R 127 SU\ RII EHOW�

��� /RRVHQ VHW VFUHZ�V� RQ WKH RXWHU KDOI RI WKH DGMXVWDEOH
SXOOH\�

7KH XQLW KDV RQH RI WZR GLIIHUHQW W\SHV RI DGMXVWDEOH
SXOOH\V �VHH )LJXUH �� DQG )LJXUH ����

.H\ZD\V

6HW VFUHZ
.H\

)LJXUH �� $GMXVWDEOH 3XOOH\ �.H\ZD\ 7\SH�

6HW VFUHZ
.H\

.H\ZD\V

7KLV NH\ZD\ SXOOH\ KDV D UHPRYDEOH NH\ DQG WZR NH\ZD\V FXW WKURXJK
WKH WKUHDGV RI WKH SXOOH\ KXE� 7KH NH\ZD\V OLPLW WKLV W\SH RI SXOOH\ WR
KDOI WXUQ DGMXVWPHQWV�

.H\V

6HW VFUHZV6HW VFUHZV

7KLV W\SH RI SXOOH\ KDV QRQ��UHPRYDEOH WKUHDGHG NH\V WKDW ULGH RQ WKH
WKUHDGV RI WKH SXOOH\ VKDIW� 7KLV DOORZV D IXOO ���� UDQJH RI DGMXVWPHQW�

)LJXUH �� $GMXVWDEOH 3XOOH\ �7KUHDGHG .H\V�

.H\V

��� 5HPRYH NH\ LI XQLW KDV D NH\ZD\ W\SH SXOOH\�

��� 7R VHW WKH EORZHU IRU D GHVLUHG &)0 �/�V�� ILUVW WXUQ WKH
RXWHU KDOI RI WKH DGMXVWDEOH SXOOH\ FORFNZLVH XQWLO LW
PHHWV WKH LQQHU KDOI RI WKH SXOOH\�

��� 7XUQ WKH RXWHU KDOI RI WKH DGMXVWDEOH SXOOH\ FRXQWHU�
FORFNZLVH WKH FRUUHFW QXPEHU RI WXUQV WR REWDLQ WKHGH�
VLUHG &)0 �/�V��

127(� 7R LQFUHDVH WKH EORZHU VSHHG� WXUQ WKH RXWHU KDOI RI
WKH DGMXVWDEOH SXOOH\ FORFNZLVH� 7R GHFUHDVH WKH EORZHU



&RPELQDWLRQ 8QLWV ,QVWDOODWLRQ ,QVWUXFWLRQV

��

VSHHG� WXUQ WKH RXWHU KDOI RI WKH DGMXVWDEOH SXOOH\ FRXQWHU�
FORFNZLVH�

��� 5HSODFH NH\ LI XQLW KDV NH\ZD\ W\SH SXOOH\�

��� 7LJKWHQ VHW VFUHZ�V��

��� 3XW RQ EHOW�

BELT

1/2 SPAN

LBS. FORCE REQ’D

FOR DEFLECTION
SPAN

)LJXUH �� &KHFNLQJ 7HQVLRQ DQG 'HIOHFWLRQ

�������

%HOW 7HQVLRQ &KDUW

02'(/ 3281'6 7(16,21
)25 ���� '()/(&7,21

������ WRQ ��� �� �

������ WRQ � �� ���

� 7RQ ��� �� �

� 	 � 7RQ � �� ���

��� 7XUQ PRWRU DGMXVWPHQW EROW FORFNZLVH XQWLO WKH EHOW
KDV HQRXJK WHQVLRQ DW WKH SURSHU GHIOHFWLRQ� 8VH RQH
RI WKH FRPPHUFLDOO\ DYDLODEOH EHOW WHQVLRQ JDXJHV WR
VHW WKH FRUUHFW WHQVLRQ DW WKH SURSHU GHIOHFWLRQ �VHH
)LJXUH ����

)LJXUH �� &KHFNLQJ 3XOOH\ $OLJQPHQW

�������

0LVDOLJQHG 0LVDOLJQHG

��� 8VH D VWUDLJKW��HGJH �DQJOH LURQ� VWUDLJKW SLHFH RI
ERDUG RU DQ\WKLQJ ZLWK D JRRG VWUDLJKW VXUIDFH RU
HGJH� WR FKHFN WKH DOLJQPHQW RI WKH EORZHU SXOOH\ ZLWK
EORZHU PRWRU SXOOH\ �VHH )LJXUH ����

,W PD\ EH QHFHVVDU\ WR EDFN WKH WHQVLRQ RII WKH EHOW
WHPSRUDULO\ DQG WLJKWHQ RQH RI WKH PRWRU PRXQW EROWV
EHIRUH LW LV SRVVLEOH WR DGMXVW WKH DQJOH RI WKH EORZHU
PRWRU�

��� 7LJKWHQ DOO IRXU EORZHU PRWRU PRXQW EROWV�
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��

�� (FRQRPL]HU
7KH SXUSRVH RI DQ HFRQRPL]HU LV WR�
� 3URYLGH FRRO RXWVLGH DLU WR WKH FRQGLWLRQHG VSDFH GXU�

LQJ WKH FRROLQJ F\FOH WR PLQLPL]H WKH XVH RI WKH FRP�
SUHVVRUV�

� %ULQJ RXWVLGH DLU LQWR WKH FRQGLWLRQHG VSDFH WR PHHW
PLQLPXP IUHVK DLU UHTXLUHPHQWV ZKHQHYHU WKH FLU�
FXODWLRQ EORZHU LV UXQQLQJ�

)LJXUH �� 'RZQIORZ (FRQRPL]HU

3OXJ +DUQHVV

)UHVK $LU
'DPSHUV

5HWXUQ $LU
'DPSHUV

7KHRU\ RI 2SHUDWLRQ
7KH HFRQRPL]HU KDV WZR VHWV RI GDPSHUV WKDW DUHPHFKDQL�
FDOO\ OLQNHG WRJHWKHU� 7KH IUHVK DLU GDPSHUV UHJXODWH WKH LQ�
WDNH RI RXWVLGH DLU DQG WKH UHWXUQ DLU GDPSHUV UHJXODWH WKH
IORZ RI UHWXUQ DLU �VHH )LJXUH ���� :KHQ WKH IUHVK DLU GDPS�
HUV PRGXODWH RSHQ� WKH OLQNDJH FDXVHV WKH UHWXUQ DLU GDPS�
HUV WR PRGXODWH FORVHG�
7KH HFRQRPL]HU LV FRQWUROOHG E\ D ORJLF PRGXOH ZKLFK ILHOG
FRQQHFWV WR WKH XQLW FRQWUROV WKURXJK D SOXJ KDUQHVV� 7KH
ORJLF PRGXOH DOVR FRQWUROV WKH FRPSUHVVRU VWDJLQJ EDVHG
RQ WKH WKHUPRVWDW LQSXW�
7KH PLQLPXP RSHQLQJ SRVLWLRQ RI WKH IUHVK DLU GDPSHUV LV
ILHOG DGMXVWDEOH� ,W LV VHW RQ WKH ORJLF PRGXOH RI PRGXODWLQJ
HFRQRPL]HUV RU RQ WKH DFWXDWRU PRWRU RI WKUHH��SRVLWLRQ
HFRQRPL]HUV�
7KH HQWKDOS\ VHQVRU LV IDFWRU\ LQVWDOOHG RQ WKH IUHVK DLU
GDPSHUV RI WKH HFRQRPL]HU� 7KH HQWKDOS\ FKDQJH��RYHU
SRLQW LV DGMXVWDEOH RQ WKH ORJLF PRGXOH�

$ GLVFKDUJH DLU VHQVRU LV ILHOG LQVWDOOHG LQ WKH EORZHU LQOHW�
7KH GLVFKDUJH DLU VHQVRU NHHSV WKH GLVFKDUJH DLU DERYH
���) ������&��

$ SRVLWLYH SUHVVXUH LV FUHDWHG ZKHQ WKH IUHVK DLU GDPSHUV
RSHQ DQG WKH UHWXUQ GDPSHUV FORVH� 7KLV SUHVVXUH PXVW EH
YHQWHG RU WKH DLU ZLOO QRW FLUFXODWH SURSHUO\� 7KLV LV WKH IXQF�
WLRQ RI WKH EDURPHWULF UHOLHI GDPSHU� $ SRVLWLYH SUHVVXUH
IRUFHV WKHEDURPHWULF UHOLHI GDPSHU WR VZLQJ RSHQ�

7KH IUHVK DLU GDPSHUV RSHQ WR WKHPLQLPXPSRVLWLRQ IRU RXW�
VLGH DLU ZKHQHYHU WKH FLUFXODWLRQ EORZHU LV 21�

:KHQ WKH WKHUPRVWDW LV LQ WKH)$1$872 SRVLWLRQ� WKH IUHVK
DLU GDPSHUVZLOO FORVH FRPSOHWHO\ ZKHQHYHU KHDWLQJ RU FRRO�
LQJ LV QRW FDOOHG IRU�

,I 8VLQJ D ��6WDJH 7KHUPRVWDW

2Q D FDOO IRU FRROLQJ� LI WKH HFRQRPL]HU RXWGRRU DLU VHQVRU
GHWHUPLQHV WKDW WKH RXWVLGH DLU LV FRRO HQRXJK �DQG LQ WKH
FDVH RI DQ HQWKDOS\ VHQVRU� GU\ HQRXJK�� WKH IUHVK DLU
GDPSHUV ZLOO PRGXODWH RSHQ DQG WKH UHWXUQ DLU GDPSHUV ZLOO
PRGXODWH FORVHG�

,I WKH FRQGLWLRQHG VSDFH LV QRW EHLQJ PDLQWDLQHG DW WKH VH�
OHFWHG WHPSHUDWXUH� WKH WKHUPRVWDW ZLOO PDNH <� DQG FDOO IRU
VHFRQG VWDJH FRROLQJ E\ HQHUJL]LQJ WKH HFRQRPL]HU ORJLF
PRGXOH DW WKH ORZ YROWDJH WHUPLQDO ERDUG� 7KLV HQHUJL]HV<�
DQG FRQWDFWRU ZKLFK HQHUJL]HV WKH FRQGHQVHU IDQ DQG FRP�
SUHVVRU IRU FRROLQJ WR DVVLVW WKH HFRQRPL]HU�

127( )25 ������ 81,76 21/<� &RQWDFWRU &� FDQQRW EH
HQHUJL]HG WR RSHUDWH FRPSUHVVRU � ZKLOH WKH HFRQRPL]HU LV
VWLOO HQHUJL]HG VLQFH &LUFXLW � LV DFWLYDWLQJ WKH HFRQRPL]HU
DQG &LUFXLW � LV DFWLYDWLQJ FRPSUHVVRU ��

,I WKH WKHUPRVWDW LV VWLOO FDOOLQJ IRU FRROLQJ DQG WKH RXWVLGH DLU
ZDUPV WR DERYH WKH VHWWLQJ IRU HFRQRPL]HU RSHUDWLRQ�

$� 7KH HFRQRPL]HU GDPSHUV ZLOO FORVH WR WKH PLQLPXP
SRVLWLRQ IRU RXWVLGH DLU DQG UHPDLQ WKHUH�

%� &RQWDFWRU &� ZLOO UHPDLQ HQHUJL]HG DQG FRPSUHVVRU �
ZLOO FRQWLQXH WR UXQ�

&� &RQFWDFWRU &� ZLOO FORVH DQG FRPSUHVVRU � ZLOO VWDUW�

,I 8VLQJ D 6LQJOH�6WDJH 7KHUPRVWDW

:KHQ XVLQJ D VLQJOH VWDJH WKHUPRVWDW� DOO VWHSV DV RXWOLQHG
DERYH ZLOO EH IROORZHG ZLWK WKH H[FHSWLRQ RI WKH IROORZLQJ�

7KH FRPSUHVVRU ZLOO RQO\ EH HQHUJL]HG ZKHQ WKH RXWVLGH DLU
UHDFKHV D WHPSHUDWXUH DERYH WKH SUHVHW OLPLW RI WKH HFRQR�
PL]HU� :KHQ DPELHQW FRQGLWLRQV DUH127 VXLWDEOH IRU HFRQ�
RPL]HU RSHUDWLRQ� 21/< WKH FRPSUHVVRU ZLOO UXQ� DQG WKH
HFRQRPL]HU ZLOO 127 EH HQHUJL]HG�
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�� 6WDUW��XS 3URFHGXUHV
)LJXUH �� +RQH\ZHOO *DV 9DOYH

)LUH DQG�RU H[SORVLRQ KD]DUG�

'R 127 DWWHPSW WR OLJKW WKH SLORW RU EXUQHU ZLWK D
PDWFK RU IODPH RI DQ\ NLQG�

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

&KHFN %HIRUH 6WDUWLQJ
�� &KHFN WKDW VHWWLQJ RI WKH YDULDEOH VSHHG SXOOH\ LV UXQ�

QLQJ DW WKH FRUUHFW KHDWLQJ DQG FRROLQJ VSHHGV�

�� &KHFN WR VHH WKDW FOHDQ� SURSHUO\ VL]HG DLU ILOWHUV DUH
LQVWDOOHG �

�� 5HSODFH DOO VHUYLFH DFFHVV SDQHOV�

5HYHUVH 5RWDWLRQ �6FUROO &RPSUHVVRUV 2QO\�
7KUHH SKDVH VFUROO FRPSUHVVRU HTXLSSHG XQLWV &$1 UXQ LQ
UHYHUVH LI LPSURSHUO\ ZLUHG� ,I WKH FRPSUHVVRU PDNHV DQ XQ�
XVXDOO\ ORXG QRLVH� RU LI KLJK DQG ORZ VLGH SUHVVXUHV DUH
QHDUO\ LGHQWLFDO� WKLV LQGLFDWHV UHYHUVH URWDWLRQ� 7R FRUUHFW�
UHYHUVH DQ\ WZRZLUHV DW OLQH YROWDJH FRQQHFWLRQV21/<� 'R
127 UHZLUH DQ\ FLUFXLWV LQVLGH WKH XQLW WR DWWHPSW FRUUHFWLRQ
RI UHYHUVH URWDWLRQ�

0DQLIROG *DV 3UHVVXUH $GMXVWPHQW
127(�0DNH DGMXVWPHQW WR PDQLIROG SUHVVXUH ZLWK EXUQHUV
RSHUDWLQJ�

)LUH DQG�RU H[SORVLRQ KD]DUG�

'R 127 DGMXVW PDQLIROG SUHVVXUH PRUH WKDQ �
��� LQFKHV ZDWHU FROXPQ WR REWDLQ UDWHG LQSXW�

)DLOXUH WR SURSHUO\ VHW LQSXW SUHVVXUH FDQ UH�
VXOW LQ SURSHUW\ GDPDJH� SHUVRQDO LQMXU\ DQG�
RU GHDWK�

)LUH RU H[SORVLRQ KD]DUG�

7XUQ 2)) JDV DW VKXW RII EHIRUH FRQQHFWLQJ 8��
WXEH PDQRPHWHU�

)DLOXUH WR SURSHUO\ VHDO GXFW FDQ UHVXOW LQ SHU�
VRQDO LQMXU\ DQG�RU GHDWK�

�� :LWK JDV2))� &RQQHFW 8�7XEHPDQRPHWHU WR WDSSHG
RSHQLQJ RQ JDV YDOYH� 8VH PDQRPHWHU ZLWK D � WR ��
LQFKHV ZDWHU FROXPQ UDQJH�

0DQLIROG 3UHVVXUH 6HWWLQJV

*DV 7\SH 0DQLIROG 3UHVVXUH

1DWXUDO

3URSDQH

��� ,QFKHV :DWHU &ROXPQ ���� 3D� 

�� ,QFKHV :DWHU &ROXPQ ����� 3D�

)LJXUH ��

 ������ WRQ VHW WR ��� LQFKHV :DWHU &ROXPQ

�� 7XUQ JDV21 DQG UHPRYH DGMXVWPHQW VFUHZ FRYHU RQ
JDV YDOYH� 7XUQ FRXQWHUFORFNZLVH WR GHFUHDVH SUHV�
VXUH DQG FORFNZLVH WR LQFUHDVH�

127(� $GMXVWPHQW VFUHZ FRYHU 0867 EH SODFHG RQ JDV
YDOYH EHIRUH UHDGLQJ PDQLIROG SUHVVXUH DQG RSHUDWLQJ IXU�
QDFH�

)LUH DQG�RU H[SORVLRQ KD]DUG�

'R 127 DGMXVW PDQLIROG SUHVVXUH PRUH WKDQ �
��� LQFKHV ZDWHU FROXPQ WR REWDLQ UDWHG LQSXW�

)DLOXUH WR SURSHUO\ VHW LQSXW SUHVVXUH FDQ UH�
VXOW LQ SURSHUW\ GDPDJH� SHUVRQDO LQMXU\ DQG�
RU GHDWK�

�� 6HW SUHVVXUH WR YDOXH VKRZQ LQ )LJXUH ��� � ����N3D
���� LQFKHV� ZDWHU FROXPQ� 3UHVVXUH LV DOVR OLVWHG RQ
IXUQDFH UDWLQJ SODWH� ,Q 12 FDVH VKRXOG ILQDO PDQLIROG
SUHVVXUH YDU\PRUH WKDQ � ����N3D ���� LQFKHV� ZDWHU
FROXPQ�
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&LUFXODWLQJ $LU %ORZHU
&KHFN WKH XQLW·V RSHUDWLRQ DV RXWOLQHG LQ WKH IROORZLQJ
LQVWUXFWLRQV� ,I DQ\ XQXVXDO VSDUNLQJ� RGRUV RU XQXVXDO
QRLVHV DUH HQFRXQWHUHG� VKXW RII HOHFWULF SRZHU LPPHGLDWH�
O\� 5HFKHFN IRU ZLULQJ HUURUV� RU REVWUXFWLRQV LQ RU QHDU EORZ�
HU PRWRUV�
�� 6HW WKHUPRVWDW +HDW��&RRO VHOHFWRU WR 2))�
�� 6HW WKHUPRVWDW IDQ VZLWFK WR $872�
�� 7XUQ HOHFWULF SRZHU21� 1RWKLQJ VKRXOG VWDUW UXQQLQJ�
�� 7XUQ PDQXDO JDV YDOYH 21�
�� 7XUQ JDV FRQWURO YDOYH 21�
�� 6HW WKHUPRVWDW IDQ VZLWFK WR 21� $IWHU �� VHFRQGV�

WKH FLUFXODWLQJ DLU EORZHU VKRXOG FRPH 21�
�� 5HVHW WKHUPRVWDW IDQ VZLWFK WR $872� $IWHU �� VH�

FRQGV� WKH FLUFXODWLQJ DLU EORZHU VKRXOG JR2))� 1RWK�
LQJ VKRXOG EH UXQQLQJ�

+HDWLQJ
�� $GMXVW WKHUPRVWDW VHWWLQJ DERYH URRP WHPSHUDWXUH

DQG VHW WKHUPRVWDW VHOHFWRU WR+($7� 7KH FRPEXVWLRQ
DLU EORZHU VKRXOG FRPH 21�

�� 7KH LJQLWRU VKRXOG EHJLQ WR JORZ DQG SLORW IODPH
VKRXOG OLJKW�

127(� 2Q D FDOO IRU KHDW WKH LJQLWRU DQG SLORW YDOYH ZLOO UH�
PDLQ HQHUJL]HG XQWLO D IODPH LV GHWHFWHG E\ WKH IODPH VHQ�
VRU� ,W PD\ WDNH VHYHUDO PLQXWHV WR SXUJH WKH DLU RXW RI WKH
JDV OLQHV DW LQLWLDO VWDUW��XS RI WKH XQLW�
�� 2QFH WKH IODPH VHQVRU GHWHFWV WKDW D IODPH LV SUHVHQW�

WKH KRW VXUIDFH LJQLWRU ZLOO GH��HQHUJL]H DQG WKH PDLQ
EXUQHUV ZLOO OLJKW IURP WKH SLORW�

�� �� VHFRQGV DIWHU WKH EXUQHUV OLJKW� WKH FLUFXODWLQJ
EORZHU VKXOG EHJLQ WR UXQ�

)LUH DQG�RU H[SORVLRQ KD]DUG�

'R 127 DWWHPSW WR OLJKW WKH SLORW RU EXUQHU ZLWK D
PDWFK RU IODPH RI DQ\ NLQG�

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

7HPSHUDWXUH 5LVH &KHFN
127(� $LU WHPSHUDWXUH ULVH LV WKH WHPSHUDWXUH GLIIHUHQFH
EHWZHHQ VXSSO\ DQG UHWXUQ DLU� :LWK D SURSHUO\ GHVLJQHG
GLVWULEXWLRQ V\VWHP� WKH SURSHU DPRXQW RI WHPSHUDWXUH ULVH
ZLOO QRUPDOO\ EH REWDLQHG ZKHQ WKH XQLW LV RSHUDWLQJ DW UDWHG
LQSXW ZLWK WKH UHFRPPHQGHG EORZHU VSHHG�
�� 7R FKHFN WKH WHPSHUDWXUH ULVH WKURXJK WKH XQLW� SODFH

WKHUPRPHWHUV LQ WKH VXSSO\ DQG UHWXUQ DLU GXFWV DV
FORVH WR WKH XQLW DV SRVVLEOH�

�� 2SHQ $// UHJLVWHUV DQG GXFW GDPSHUV� 2SHUDWH XQLW
$7 /($67 �� PLQXWHV EHIRUH WDNLQJ UHDGLQJV�

,I WKH FRUUHFW DPRXQW RI WHPSHUDWXUH ULVH LV QRW REWDLQHG
ZKHQ RSHUDWLQJ RQ WKH UHFRPPHQGHG EORZHU VSHHG� LW PD\
EH QHFHVVDU\ WR FKDQJH WKH EORZHU VSHHG� $ IDVWHU EORZHU

VSHHG ZLOO GHFUHDVH WKH WHPSHUDWXUH ULVH� $ VORZHU EORZHU
VSHHG ZLOO LQFUHDVH WKH WHPSHUDWXUH ULVH�

127(� 7KH EORZHU VSHHG 0867 EH VHW WR JLYH WKH FRUUHFW
DLU WHPSHUDWXUH ULVH WKURXJK WKH IXUQDFH DV PDUNHG RQ WKH
UDWLQJ SODWH�

�� $IWHU �� PLQXWHV RI RSHUDWLRQ FKHFN WKH OLPLW FRQWURO
IXQFWLRQ E\ EORFNLQJ WKH UHWXUQ DLU JULOOH�V��

�� $IWHU VHYHUDO PLQXWHV WKH PDLQ EXUQHUV DQG SLORW
VKRXOG JR2))� 7KH FLUFXODWLQJ DLU EORZHU VKRXOG FRQ�
WLQXH WR UXQ�

�� 5HPRYH DLU UHVWULFWLRQV� 3LORW DQG PDLQ EXUQHUV
VKRXOG UHOLJKW DIWHU D FRRO GRZQ SHULRG RI D IHZ PLQ�
XWHV�

127(� 7KH PD[LPXP RXWOHW DLU VHWWLQJ IRU DOO PRGHOV LV
����)�

�� $GMXVW WKH WKHUPRVWDW VHWWLQJ EHORZ URRP WHPSHUD�
WXUH�

�� 3LORW DQG PDLQ EXUQHUV DQG FRPEXVWLRQ DLU EORZHU
VKRXOG JR 2))�

�� 7KH FLUFXODWLQJ DLU EORZHU VKRXOG FRQWLQXH WR UXQ IRU
��� ���� ��� RU ��� VHFRQGV� 7KLV WLPH LV DGMXVWDEOH�

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

&RROLQJ

�� 7XUQ HOHFWULF SRZHU 2))

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

�� $GMXVW WKHUPRVWDW VHWWLQJ WR EHORZ URRP WHPSHUDWXUH�

�� 7XUQ SRZHU 21� IRU DSSUR[LPDWHO\ �� PLQXWHV� WKHQ
2))� 'XULQJ SRZHU DSSOLFDWLRQ FKHFN WKH IROORZLQJ�

D� &RQWDFWRU �� &RQWDFWV &ORVLQJ
E� &RPSUHVVRU �� 21
F� &RQGHQVHU IDQ PRWRU �� 21
G� &LUFXODWLQJ $LU %ORZHU �� 21 DIWHU D ��

VHFRQG GHOD\

�� 7XUQ SRZHU 2))� FKHFN WKH IROORZLQJ�
D� &RQWDFWRU FRQWDFWV RSHQLQJ�
E� &RPSUHVVRU �� 2))
F� &RQGHQVHU IDQ PRWRU �� 2))
G� &LUFXODWLQJ EORZHU �� 2))
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��� 2SHUDWLRQ

(OHFWULFDO VKRFN KD]DUG�

7XUQ RII HOHFWULF SRZHU VXSSO\ DW GLVFRQQHFW
VZLWFK RU VHUYLFH SDQHO EHIRUH UHPRYLQJ DQ\ DF�
FHVV RU VHUYLFH SDQHO IURP XQLW�

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

&RQWUROV DQG )HDWXUHV
+LJK DQG /RZ 3UHVVXUH 6ZLWFKHV
+LJK DQG ORZ SUHVVXUH VZLWFKHV DUH SURYLGHG RQ WKHVH XQLWV
ZKLFK ZLOO VKXW GRZQ WKH V\VWHP ZKHQ KLJK SUHVVXUHV H[�
FHHG ��� SVL DQG ORZ V\VWHP SUHVVXUHV IDOO EHORZ � SVL� 7KH
VZLWFKHV DXWRPDWLFDOO\ UHVHW DIWHU D IDXOW� 7KH\ DUH DF�
FHVVHG WKURXJK WKH FRPSUHVVRU FRPSDUWPHQW DFFHVV SDQ�
HO�

)DQ &\FOH 3UHVVXUH 6ZLWFK 3RUW �RSWLRQDO�
,I \RXU XQLW ZLOO EH RSHUDWHG LQ ORZ DPELHQW FRQGLWLRQV �EHORZ
��� )� DQG \RX HOHFW WR LQVWDOO D ORZ DPELHQW IDQ F\FOH FRQ�
WURO� \RX FDQ ILQG WKH ORZ DPELHQW SUHVVXUH SRUW ORFDWHG RQ
WKH GLVFKDUJH OLQH MXVW LQVLGH WKH FRPSUHVVRU FRPSDUWPHQW
SDQHO RSHQLQJ�

)UHH]H 3URWHFWLRQ 7KHUPRVWDW
7KH IUHH]H SURWHFWLRQ WKHUPRVWDW LV ORFDWHG RQ WKH HYDSRUD�
WRU FRLO EHQGV RQ WKH EXUQHU VLGH RI WKH XQLW� ,W LV GHVLJQHG WR
VKXW GRZQ WKH FRROLQJ RSHUDWLRQ LI WKH HYDSRUDWRU FRLO WHP�
SHUDWXUH IDOOV EHORZ ��� )�

)LOWHU 'ULHU
$ OLTXLG OLQH ILOWHU GULHU LV ORFDWHG LQVLGH WKH FRPSUHVVRU
FRPSDUWPHQW DFFHVV SDQHO RSHQLQJ� %H FHUWDLQ WR UHSODFH
ILOWHU GULHUV ZLWK WKH FRUUHFW VL]H DQG W\SH DV IRXQG LQ WKH
7HFKQLFDO 'DWD 6KHHWV DYDLODEOH IURP \RXU GHDOHU�

(FRQRPL]HU 3OXJ
$ SUH��ZLUHG HFRQRPL]HU SOXJ LV ORFDWHG MXVW LQVLGH WKH UH�
WXUQ DLU RSHQLQJ�

6WDUWLQJ WKH 8QLW $IWHU 6KXWGRZQ
+HDWLQJ
�� 6HW WKHUPRVWDW WR 2))�
�� 5HPRYH EXUQHU FRPSDUWPHQW DFFHVV SDQHO� /RFDWH

JDV FRQWURO YDOYH NQRE �3J �� )LJXUH ��� DQG WXUQ WR
2))� :DLW � PLQXWHV�

�� 7XUQ JDV FRQWURO NQRE WR 21� �+RQH\ZHOO YDOYH PXVW
EH GHSUHVVHG WR WXUQ�� 5HSODFH EXUQHU FRPSDUWPHQW
DFFHVV SDQHO� 7XUQ PDQXDO JDV YDOYH WR VXSSO\ SLSH
21�

�� 7XUQ HOHFWULF SRZHU 21�

�� 6HW WKHUPRVWDW WR +($7 DQG WR GHVLUHG WHPSHUDWXUH�
8QLW ZLOO FRPH RQ DQG RSHUDWH DXWRPDWLFDOO\ XQGHU
FRQWURO RI WKH WKHUPRVWDW� 1HYHU DWWHPSW WR OLJKW WKH SL�
ORW PDQXDOO\�

),UH DQG�RU H[SORVLRQ KD]DUG

'RQRW RSHUDWH WKH XQLW RQ KHDWLQJ �H[FHSW GXULQJ
VHUYLFH FKHFNV� XQOHVV DOO DFFHVV SDQHOV DUH VH�
FXUHO\ IDVWHQHG LQ SODFH� $EQRUPDO DQG SRVVLEO\
KD]DUGRXV EXUQHU RSHUDWLRQ FRXOG UHVXOW�

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

&RROLQJ
6HW WKHUPRVWDW WR GHVLUHG WHPSHUDWXUH DQG VHW V\VWHP
VZLWFK WR &22/� 7KH XQLW ZLOO FRPH RQ DQG RSHUDWH DXWR�
PDWLFDOO\ XQGHU FRQWURO RI WKH WKHUPRVWDW� &ORVH DOO GRRUV
DQG ZLQGRZV� 7KH XQLW PD\ UXQ FRQWLQXRXVO\ IRU VHYHUDO
KRXUV RU ORQJHU RQ WKH LQLWLDO UXQ EHFDXVH RI UHVLGXDO KHDW
DQG PRLVWXUH LQ WKH KRXVH� 7KLV LV QRUPDO IRU DQ\ DLU FRQGL�
WLRQLQJ V\VWHP�

&$87,21
'RQRW RSHUDWH RQFRROLQJZKHQRXWGRRU WHPSHUDWXUH LV
EHORZ ���)� 7KLV LV QHFHVVDU\ WR SUHYHQW SRVVLEOH GDP�
DJH WR WKH FRPSUHVVRU�

7XUQLQJ 7KH 8QLW 2II
�� 6HW WKH WKHUPRVWDW VZLWFK DQG 2)) IDQ VZLWFK WR

$872� 7R UHVWDUW� VHW WR+($7 RU&22/ DQG WHPSHU�
DWXUH GHVLUHG�

�� 7R VKXW WKH XQLW GRZQ FRPSOHWHO\� WXUQ HOHFWULF SRZHU
2))� 7XUQ PDQXDO JDV YDOYH RII�

&$87,21
7R SUHYHQW KHDW H[FKDQJHU GDPDJH� ZDLW DW OHDVW �PLQ�
XWHV DIWHU EORZHU VWRSV EHIRUH VKXWWLQJ RII SRZHU WR
XQLW�

127(� ,I WKH IXUQDFH RYHUKHDWV RU IDLOV WR VKXW RII� WXUQ2))
WKH PDQXDO JDV YDOYH IRU WKH IXUQDFH WKHQ ZDLW DW OHDVW �
PLQXWHV EHIRUH WXUQLQJ RII HOHFWULF SRZHU�

7KHUPRVWDW )DQ 6ZLWFK 2SHUDWLRQ
:LWK WKH VHOHFWRU VZLWFK LQ WKH21 SRVLWLRQ WKH FLUFXODWLQJ DLU
EORZHU ZLOO UXQ FRQWLQXRXVO\ �DIWHU D �� VHFRQG GHOD\ DW WKH
VSHHG XVHG IRU KHDWLQJ� ,Q WKH$872 SRVLWLRQ WKH EORZHU ZLOO
RQO\ EH RQ GXULQJ HDFK KHDWLQJ RU FRROLQJ F\FOH�

$GMXVWLQJ 5RRP 7HPSHUDWXUHV
,I WKH WHPSHUDWXUH LQ LQGLYLGXDO URRPV LV QRW DV GHVLUHG� EDO�
DQFH WKH V\VWHP E\ DGMXVWLQJ WKH GDPSHUV LQ WKH EUDQFK
GXFWV� $GMXVW D OLWWOH DW D WLPH DQG ZDLW D GD\ DIWHU HDFK
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FKDQJH WR MXGJH WKH HIIHFW� 2QFH WKH GDPSHUV DUH DGMXVWHG
IRU QRUPDO ZHDWKHU FRQGLWLRQV� LW LV EHVW WR OHDYH WKHP WKDW
ZD\� &RPSHQVDWH IRU WHPSRUDU\ ZHDWKHU FKDQJHV E\ DG�
MXVWLQJ WKH WKHUPRVWDW VHWWLQJ �

)LJXUH �� 7\SLFDO %UDQFK 'XFW 'DPSHUV

��� 0DLQWHQDQFH
0RQWKO\ 0DLQWHQDQFH DQG ,QVSHFWLRQ &KHFNV
$LU )LOWHUV

&$87,21
'R 127 RSHUDWH ZLWKRXW DLU ILOWHUV�

,QVSHFW ILOWHUV DW OHDVW PRQWKO\ DQG UHSODFH RU FOHDQ DV UH�
TXLUHG� :DVKDEOH ILOWHUV PD\ EH FOHDQHG E\ VRDNLQJ LQ PLOG
GHWHUJHQW DQG ULQVLQJ ZLWK FROG ZDWHU� 5HSODFH ILOWHUV ZLWK
WKH DUURZV RQ WKH VLGH SRLQWLQJ LQ WKH GLUHFWLRQ RI DLU IORZ�
'LUW\ ILOWHUV DUH WKHPRVW FRPPRQ FDXVH RI LQDGHTXDWH KHDW�
LQJ RU FRROLQJ SHUIRUPDQFH� DQG RI FRPSUHVVRU IDLOXUHV�
5HIHU WR )LJXUH �� WR LOOXVWUDWH ORFDWLRQ RI ILOWHU UDFNV DQG ILO�
WHU DFFHVV SDQHO� )LOWHUV VKRXOG EH UHPRYHG DQG UHSODFHG
WKURXJK WKLV DFFHVV SDQHO�

+HDWLQJ 6HDVRQ &KHFNV �0RQWKO\�
3LORW )ODPH

)LJXUH �� 3LORW $VVHPEO\

)ODPH 6HQVRU

,JQLWRU
3LORW %XUQHU

:KLOH WKH PDLQ EXUQHU LV RQ� WKH IODPH VKRXOG HQYHORS WKH
XSSHU SDUW RI WKH IODPH VHQVRU� DV VKRZQ LQ )LJXUH ���

0DLQ %XUQHU )ODPH
)ODPHV VKRXOG EH VWDEOH DQG VROLG EOXH� �GXVW PD\ FDXVH
RUDQJH WLSV RU WKH\ PD\ KDYH ZLVSV RI \HOORZ� EXW WKH\
0867 QRW KDYH VROLG \HOORZ WLSV�� 7KH\ VKRXOG H[WHQG GL�
UHFWO\ LQWR WKH KHDW H[FKDQJHU WXEHV DQG WKH WXUEXODWRUV
VKRXOG JORZ RUDQJH �DIWHU DERXW ILYH PLQXWHV RI RSHUDWLRQ��
0DLQ EXUQHU IODPH VKRXOG EH LQVSHFWHG PRQWKO\�

)LJXUH �� 1RUPDO )ODPH

7XUEXODWRU ZLOO JORZ
RUDQJH ZKHQ KRW�

)ODPH VKRXOG EH
VWDEOH DQG VROLG EOXH�

5HIULJHUDWLRQ $FFHVV 3RUWV
7KLV XQLW LV HTXLSSHG ZLWK UHIULJHUDWLRQ DFFHVV SRUWV
PRXQWHG RQ WKH VLGH RI WKH XQLW� 5HIHU WR )LJXUH �� DQG
)LJXUH �� IRU LGHQWLILFDWLRQ RI SRUWV� 7KH ������ WRQ PRGHOV
KDYH WZR FRPSUHVVRUV DQG WZR UHIULJHUDWLRQ FLUFXLWV ZLWK
WKH SRUWV LGHQWLILHG DV &LUFXLW �� RU ���
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)LJXUH �� 7\SLFDO $FFHVV 3RUWV ������ ������ 7RQV�

/RZ 6LGH

+LJK 6LGH

)LJXUH �� 7\SLFDO $FFHVV 3RUWV �� ���7RQV�

/RZ 6LGH

+LJK 6LGH

&LUFXLW ��
&LUFXLW ��

)LJXUH �� $FFHVV WR %XLOW��,Q )LOWHUV

9HQW $VVHPEO\

%XUQ KD]DUG�

)OXH FRYHU PD\ EH KRW� $OORZ DGHTXDWH WLPH IRU
IOXH FRYHU WR FRRO�

)DLOXUH WR IROORZ WKLV ZDUQLQJ FDQ UHVXOW LQ SURS�
HUW\ GDPDJH RU SHUVRQDO LQMXU\�

8VLQJ D OLJKW DQG PLUURU �DV UHTXLUHG� LQVSHFW WKH LQVLGH RI
WKH YHQW KRRG DQG WKH LQOHW DLU RSHQLQJ LQ WKH EXUQHU
FRPSDUWPHQW� /RRN IRU VRRW DQG VHYHUH UXVW RU FRUURVLRQ
DQG DQ\ REVWUXFWLRQV GXH WR OHDYHV� VSLGHU ZHEV� HWF� &OHDQ
DV UHTXLUHG�

&RROLQJ 6HDVRQ &KHFNV �0RQWKO\�
&RQGHQVHU &RLO
.HHS WKH FRQGHQVHU LQOHW DQG RXWOHW DUHD FOHDQ DQG IUHH RI
OHDYHV� JUDVV FOLSSLQJV RU RWKHU GHEULV� *UDVV VKRXOG EH
NHSW VKRUW LQ IURQW RI WKH FRQGHQVHU LQOHW� 6KUXEEHU\ 0867
EH WULPPHG EDFN VR LW LV QR FORVHU WKDQ �� LQFKHV WR XQLW�

&RQGHQVDWH 'UDLQ
&KHFN IRU FRQGHQVDWH GUDLQDJH� &OHDQ DV UHTXLUHG�
127(� :KHQ XQLW LV RSHUDWLQJ LQ FRROLQJ PRGH XQGHU KLJK
KXPLGLW\ DPELHQW FRQGLWLRQV� FRQGHQVDWH FDQ IRUP LQ WKH
EXUQHU FRPSDUWPHQW DQG PD\ GULS IURP IURQW RI WKH
FRPSDUWPHQW� 7KLV FRQGLWLRQ LV 127 KDUPIXO WR XQLW�
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$QQXDO 0DLQWHQDQFH DQG ,QVSHFWLRQ

(OHFWULFDO VKRFN KD]DUG�

7XUQ RII HOHFWULF SRZHU VXSSO\ DW GLVFRQQHFW
VZLWFK RU VHUYLFH SDQHO EHIRUH UHPRYLQJ DQ\ DF�
FHVV RU VHUYLFH SDQHO IURP XQLW�

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

7KH DQQXDO LQVSHFWLRQ VKRXOG LQFOXGH OXEULFDWLRQ DQG
FOHDQLQJ DV UHTXLUHG WR HQVXUH HIILFLHQW RSHUDWLRQ RI WKH
XQLW� 7R VLPSOLI\ DFFHVV� UHPRYH DOO DFFHVV SDQHOV DQG WKH
WRS IURP WKH XQLW LI SRVVLEOH �

&RQGHQVHU )DQ 0RWRU

2LO WKH FRQGHQVHU IDQ PRWRU DIWHU ILYH \HDUV RI RSHUDWLRQ
DQG HYHU\ ILYH \HDUV WKHUHDIWHU�

8VH 6$( ��:�� PRWRU RLO� 7R RLO� UHPRYH WKH KROH SOXJV
IURP WKH PRWRU HQG EHOOV DQG DGG VHYHUDO GURSV �DSSUR[L�
PDWHO\ ��� WHDVSRRQIXO� RI RLO ZLWK D VTXHH]H W\SH� IOH[LEOH
WXEH RLOHU� 5HSODFH KROH SOXJV DIWHU RLOLQJ� 'R QRW RYHU RLO�

&$87,21
'R QRW XVH � LQ � RLO� SHQHWUDWLQJ RLO� :'�� RU VLPLODU
RLOV WR RLO PRWRU EHDULQJV�

&OHDQ WKH VXUURXQGLQJ DUHD DQG WKH FRQGHQVHU DQG HYDSR�
UDWRU FRLOV� 8VH FDXWLRQ WR DYRLG GDPDJH WR FRLO ILQV�

)LJXUH �� %ORZHU $FFHVV

6SDFHU ��[��

%ORZHU +RXVLQJ 6FUHZV

%ORZHU $FFHVV IRU 6HUYLFLQJ
5HIHU WR )LJXUH �� DQG )LJXUH �� IRU D YLHZ RI EORZHU PR�
WRU DQG FRPSDUWPHQW�

�� 5HPRYH WKH EORZHU DFFHVV SDQHO�

%ORZHU 0RWRU 5HSODFHPHQW
�� 5HIHU WR$LU 'LVWULEXWLRQ6HFWLRQ IRU LQVWUXFWLRQV RQ UH�

PRYLQJ EHOW WHQVLRQ DQGPRWRU VKHDYH� WKHQ ORRVHQ
WKH PRWRU PRXQWV DQG UHPRYH EHOW�

�� 5HPRYH WKH VFUHZV VHFXULQJ WKH EORZHU PRWRU VXS�
SRUW EUDFNHW� VOLGH PRWRU RXW DQG WKHQ UHPRYH WKH
PRWRUPRXQW EROWV DQG WKH HOHFWULFDO ZLULQJ DW WKHPR�
WRU HQG EHOO�

%ORZHU $VVHPEO\
�� 5HIHU WR6WHS �� WKHQ UHPRYH WKH VFUHZV VHFXULQJ WKH

EORZHU KRXVLQJ WR WKH EORZHU GHFN�

�� 5HPRYH DOO VFUHZV DURXQG ULP RI XQLW WRS� �H[FHSW
VFUHZV ZKLFK DUH LQDFFHVVLEOH EHFDXVH RI SUR[LPLW\
WR VWUXFWXUH��

�� 5DLVH XQLW WRS DW FRUQHU RI XQLW FORVHVW WR EORZHU DS�
SRU[LPDWHO\ �� DQG SODFH D VWXUG\ EUDFH EHWZHHQ WRS
DQG XQLW FRUQHU� 6HH )LJXUH ��� $ �;� SLHFH RI ZRRG
LV LGHDO IRU WKLV�

�� 'LVFRQQHFW DQ\ ZLUHV IURP KRXVLQJ DQG VOLGH KRXV�
LQJ RXW RI XQLW�

)LJXUH �� %ORZHU 0RWRU 5HSODFHPHQW

0RWRU 0RXQW %ROWV

0RWRU 6XSSRUW %UDFNHW 6FUHZV

0RWRU %HOW 7HQVLRQ

&LUFXODWLQJ $LU %ORZHU
9LVXDOO\ LQVSHFW WKH EORZHU ZKHHO IRU DFFXPXODWLRQV RI GLUW
RU OLQW� &OHDQ WKH FRPSDUWPHQW DQG WKH EORZHU ZKHHO� ,I DF�
FXPXODWLRQ LV H[FHVVLYH RQ EORZHU ZKHHO� RU GRHV QRW HDVL�
O\ UHPRYH� LW ZLOO EH QHFHVVDU\ WR UHPRYH WKH EORZHU
DVVHPEO\�
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%XUQHUV � +HDW ([FKDQJHUV � )OXH *DV 3DVVDJHV

7R LQVSHFW WKH EXUQHUV� KHDW H[FKDQJHU DQG LQWHULRU IOXH
JDV SDVVDJHV� XVH D OLJKW DQG VPDOO PLUURU RQ DQ H[WHQVLRQ
KDQGOH�

&KHFN WKH H[WHULRU RI WKH KHDW H[FKDQJHU DQG WKH LQWHULRU
IOXH JDV SDVVDJHV IRU DQ\ HYLGHQFH RI GHWHULRUDWLRQ GXH WR
FRUURVLRQ� FUDFNLQJ RU RWKHU FDXVHV� ,I VLJQV RI VFDOLQJ RU
VRRWLQJ H[LVW� UHPRYH WKH EXUQHUV DQG FOHDQ WKH KHDW H[�
FKDQJHU� DV UHTXLUHG�

,QVSHFWLRQ $QG &OHDQLQJ 2I %XUQHU
$VVHPEO\�+HDW ([FKDQJHUV�)OXH *DV
3DVVDJHV

)RU 4XDOLILHG 6HUYLFH 7HFKQLFLDQ 2QO\

6HH )LJXUH �� IRU LGHQWLILFDWLRQ RI SDUWV�

�� 'LVFRQQHFW HOHFWULFDO SRZHU WR XQLW�

�� 7XUQ 2)) JDV DW PDQXDO VKXW RII YDOYH�

�� 5HPRYH EXUQHU DFFHVV SDQHO�

�� 5HPRYH WKH YHQW DVVHPEO\ IOXH FRYHU�

�� 'LVFRQQHFW JDV SLSH DW XQLRQ�

�� 'LVFRQQHFW ZLUHV IURP JDV YDOYH� QRWH FRQQHFWLRQV�

�� 5HPRYH VFUHZV WKDW VHFXUH WKH IODPH VKLHOG DQG UH�
PRYH JDV FRQWURO YDOYH� PDQLIROG DQG EXUQHUV DV DQ
DVVHPEO\�

�� 5HPRYH FROOHFWRU ER[� LQMHFWRU SODWH� DQG UHVWULFWRU
SODWH� LQFOXGLQJ JDVNHWV� 6HH )LJXUH ���

�� +ROG WKH EXUQHU DVVHPEO\ YHUWLFDOO\ DQG OLJKWO\ WDS LW
DJDLQVW D ZRRG EORFN� &OHDQ DOVR ZLWK D VWLII
EUXVK�6HYHUH FDVHV RI OLQW FORJJLQJ PD\ UHTXLUH
ZDVKLQJ WKH EXUQHUV LQ KRW ZDWHU�

��� 5HPRYH WXUEXODWRUV DQG FOHDQ ZLWK VPDOO EUXVK� 5H�
LQVSHFW DIWHU FOHDQLQJ DQG UHSODFH WXUEXODWRUV LI GH�
IHFWLYH�

��� &OHDQ IOXH JDV SDVVDJHV E\ XVLQJ VPDOO EUXVKHV DQG
D YDFXXP FOHDQHU� ,W PD\ EH QHFHVVDU\ WR IDEULFDWH
KDQGOH H[WHQVLRQV IRU WKH EUXVKHV WR UHDFK WKH DUHDV
WKDW UHTXLUH FOHDQLQJ� 5HLQVSHFW DIWHU FOHDQLQJ DQG
UHSODFH WKH KHDW H[FKDQJHU LI GHIHFWLYH�

��� 5HLQVWDOO SDUWV DQG JDVNHWV LQ UHYHUVH RUGHU� 2Q
VSDUN WR SLORW PRGHOV FKHFN WKH VSDUN JDS� ��� LQFK LV
UHTXLUHG EHWZHHQ WKH LJQLWHU DQG SLORW KRRG�

��� 7XUQ JDV RQ DQG FKHFN IRU OHDNV�

��� ,QVWDOO DOO DFFHVV SDQHOV� WXUQ SRZHU RQ DQG FKHFN IRU
QRUPDO RSHUDWLRQ�

)LJXUH �� $FFHVV WR %XUQHUV

%XUQHUV

)LJXUH ��
%XUQHUV� 9DOYH� DQG %XUQHU
%R[ 5HPRYHG

&ROOHFWRU %R[

)LJXUH �� %XUQHU $VVHPEO\ 5HPRYHG

)ODPH 6KLHOG

0DQLIROG

*DV 9DOYH

%XUQHUV

3LORW $VVHPEO\



&RPELQDWLRQ 8QLWV,QVWDOODWLRQ ,QVWUXFWLRQV

��

��� 5LJJLQJ ,QVWUXFWLRQV

)LJXUH �� 5LJJLQJ ,QVWUXFWLRQV
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