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(1*,1(
(/(&75,&$/

&217(176 4943<333658

&+$5*,1* 6<67(0 51 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

*(1(5$/ ,1)250$7,21 51 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6(59,&( 63(&,),&$7,216 61 1 1 1 1 1 1 1 1 1 1 1 1 1

63(&,$/ 722/ 61 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2109(+,&/( 6(59,&( 71 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
$OWHUQDWRU 2XWSXW /LQH 9ROWDJH 'URS 7HVW 71 1 1 1

2XWSXW &XUUHQW 7HVW 81 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5HJXODWHG 9ROWDJH 7HVW :1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

:DYHIRUP &KHFN 8VLQJ $Q $QDO\]HU <1 1 1 1 1 1 1 1

$/7(51$725 441 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

67$57,1* 6<67(0 4;1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

*(1(5$/ ,1)250$7,21 4;1 1 1 1 1 1 1 1 1 1 1 1 1 1

6(59,&( 63(&,),&$7,216 4<1 1 1 1 1 1 1 1 1 1 1 1

67$57(5 02725 4<1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

,*1,7,21 6<67(0 5:1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

*(1(5$/ ,1)250$7,21 5:1 1 1 1 1 1 1 1 1 1 1 1 1 1

6(59,&( 63(&,),&$7,216 5;1 1 1 1 1 1 1 1 1 1 1 1

63(&,$/ 722/ 5;1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2109(+,&/( 6(59,&( 5;1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
,JQLWLRQ &RLO &KHFN 5;1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3RZHU 7UDQVLVWRU &RQWLQXLW\ &KHFN 5<1 1 1 1 1 1 1 1 1

5HVLVWLYH &RUG &KHFN 631 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6SDUN 3OXJ &KHFN 631 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

:DYHIRUP &KHFN 8VLQJ $Q $QDO\]HU
+,JQLWLRQ 3ULPDU\ DQG 6HFRQGDU\ 9ROWDJH
:DYHIRUPV, 641 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

&$06+$)7 326,7,21 6(1625 $1'
&5$1.6+$)7 $1*/( 6(1625?9*:! 6;1

*/2: 6<67(0 6<1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

*(1(5$/ ,1)250$7,21 6<1 1 1 1 1 1 1 1 1 1 1 1 1 1

6(59,&( 63(&,),&$7,216 731 1 1 1 1 1 1 1 1 1 1 1

6($/$17 731 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2109(+,&/( 6(59,&( 741 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6HOI0UHJXODWLQJ *ORZ 6\VWHP &KHFN 741 1 1 1 1 1 1 1

*ORZ ) (*5 &RQWURO 8QLW &KHFN 751 1 1 1 1 1 1 1 1 1

*ORZ 3OXJ 5HOD\ &KHFN 771 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

*ORZ 3OXJ &KHFN 771 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

(QJLQH &RRODQW 7HPSHUDWXUH 6HQVRU
&KHFN 781 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

*/2: 3/8* 791 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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&+$5*,1* 6<67(0 49433343766

*(1(5$/ ,1)250$7,21
7KH FKDUJLQJ V\VWHP XVHV WKH DOWHUQDWRU RXWSXW
WR NHHS WKH EDWWHU\ FKDUJHG DW D FRQVWDQW OHYHO
XQGHU YDULRXV HOHFWULFDO ORDGV1

23(5$7,21
5RWDWLRQ RI WKH H[FLWHG ILHOG FRLO JHQHUDWHV $& YROWDJH LQ
WKH VWDWRU1
7KLV DOWHUQDWLQJ FXUUHQW LV UHFWLILHG WKURXJK GLRGHV WR '&
YROWDJH KDYLQJ D ZDYHIRUP VKRZQ LQ WKH LOOXVWUDWLRQ DW OHIW1
7KH DYHUDJH RXWSXW YROWDJH IOXFWXDWHV VOLJKWO\ ZLWK WKH
DOWHUQDWRU ORDG FRQGLWLRQ1

:KHQ WKH LJQLWLRQ VZLWFK LV WXUQHG RQ/ FXUUHQW IORZV
LQ WKH ILHOG FRLO DQG LQLWLDO H[FLWDWLRQ RI WKH ILHOG
FRLO RFFXUV1
:KHQ WKH VWDWRU FRLO EHJLQV WR JHQHUDWH SRZHU DIWHU
WKH HQJLQH LV VWDUWHG/ WKH ILHOG FRLO LV H[FLWHG E\
WKH RXWSXW FXUUHQW RI WKH VWDWRU FRLO1
7KH DOWHUQDWRU RXWSXW YROWDJH ULVHV DV WKH ILHOG
FXUUHQW LQFUHDVHV DQG LW IDOOV DV WKH ILHOG FXUUHQW
GHFUHDVHV1 :KHQ WKH EDWWHU\ YROWDJH +DOWHUQDWRU
6 WHUPLQDO YROWDJH, UHDFKHV D UHJXODWHG YROWDJH

RI DSSUR[LPDWHO\ 4717 9/ WKH ILHOG FXUUHQW LV FXW
RII1 :KHQ WKH EDWWHU\ YROWDJH GURSV EHORZ WKH
UHJXODWHG YROWDJH/ WKH YROWDJH UHJXODWRU UHJXODWHV
WKH RXWSXW YROWDJH WR D FRQVWDQW OHYHO E\ FRQWUROOLQJ
WKH ILHOG FXUUHQW1
,Q DGGLWLRQ/ ZKHQ WKH ILHOG FXUUHQW LV FRQVWDQW/ WKH
DOWHUQDWRU RXWSXW YROWDJH ULVHV DV WKH HQJLQH VSHHG
LQFUHDVHV1

6<67(0 ',$*5$0

6WDWRU FRLO

)LHOG FRLO

9ROWDJH
UHJXODWRU

&KDUJLQJ
ZDUQLQJ ODPS

,JQLWLRQ
VZLWFK

%DWWHU\

%

/

6

9ROWDJH

7LPH

$SSUR[1 4717 9
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$/7(51$725 63(&,),&$7,216

,WHPV 9*: 7'8

7\SH %DWWHU\ YROWDJH VHQVLQJ %DWWHU\ YROWDJH VHQVLQJ

5DWHG RXWSXW 92$ 452;8 452:8

9ROWDJH UHJXODWRU (OHFWURQLF EXLOW0LQ W\SH (OHFWURQLF EXLOW0LQ W\SH

6(59,&( 63(&,),&$7,216 494333635<6

,WHPV 6WDQGDUG YDOXH /LPLW

$OWHUQDWRU RXWSXW OLQH YROWDJH GURS +DW 63$, 9 ï 0D[1 316

5HJXODWHG YROWDJH DPELHQW ï53E& 4715 ï 4817 ï
WHPS1 DW YROWDJH UHJXODWRU 9

53E& 461< ï 471< ï

93E& 4617 ï 4719 ï

;3E& 4614 ï 4718 ï

2XWSXW FXUUHQW ï :3( RI QRUPDO RXWSXW FXUUHQW

5RWRU FRLO UHVLVWDQFH : $SSUR[1 5 ï 8 ï

0D[LPXP YDFXXP +DW 6/333 U2PLQ, ?7'89! N3D ;3 ï

3URWUXVLRQ OHQJWK RI EUXVK PP ï 5

63(&,$/ 722/ 494333934:<

7RRO 1XPEHU 1DPH 8VH

0'<<;79: $OWHUQDWRU WHVW
KDUQHVV

&KHFNLQJ WKH DOWHUQDWRU +6 WHUPLQDO YROWDJH,



(1*,1( (/(&75,&$/ ï &KDUJLQJ 6\VWHP4907

2109(+,&/( 6(59,&( 494333<3845

$/7(51$725 287387 /,1( 92/7$*( '523 7(67

$OWHUQDWRU

$PPHWHU

9ROWPHWHU

%0WHUPLQDO
%DWWHU\

7KLV WHVW GHWHUPLQHV ZKHWKHU WKH ZLULQJ IURP WKH
DOWHUQDWRU ´%µ WHUPLQDO WR WKH EDWWHU\ +., WHUPLQDO
+LQFOXGLQJ WKH IXVLEOH OLQH, LV LQ D JRRG FRQGLWLRQ
RU QRW1
41 $OZD\V EH VXUH WR FKHFN WKH IROORZLQJ EHIRUH

WKH WHVW1
- $OWHUQDWRU LQVWDOODWLRQ
- $OWHUQDWRU GULYH EHOW WHQVLRQ +5HIHU WR

*5283 44 ï 2Q0YHKLFOH 6HUYLFH1,
- )XVLEOH OLQN
- $EQRUPDO QRLVH IURP WKH DOWHUQDWRU ZKLOH

WKH HQJLQH LV UXQQLQJ
51 7XUQ WKH LJQLWLRQ VZLWFK RII1
61 'LVFRQQHFW WKH QHJDWLYH EDWWHU\ FDEOH1
71 'LVFRQQHFW WKH DOWHUQDWRU RXWSXW ZLUH IURP WKH

DOWHUQDWRU ´%µ WHUPLQDO DQG FRQQHFW D '& WHVW
DPPHWHU ZLWK D UDQJH RI 3ï433 $ LQ VHULHV
EHWZHHQ WKH ´%µ WHUPLQDO DQG WKH GLVFRQQHFWHG

RXWSXW ZLUH1 +&RQQHFW WKH +., OHDG RI WKH
DPPHWHU WR WKH ´%µ WHUPLQDO/ DQG WKHQ FRQQHFW
WKH +ï, OHDG RI WKH DPPHWHU WR WKH GLVFRQQHFWHG
RXWSXW ZLUH1,

127(
$Q LQGXFWLYH0W\SH DPPHWHU ZKLFK HQDEOHV
PHDVXUHPHQWV WR EH WDNHQ ZLWKRXW
GLVFRQQHFWLQJ WKH DOWHUQDWRU RXWSXW ZLUH VKRXOG
EH UHFRPPHQGHG1 8VLQJ WKLV HTXLSPHQW ZLOO
OHVVHQ WKH SRVVLELOLW\ RI D YROWDJH GURS FDXVHG
E\ D ORRVH ´%µ WHUPLQDO FRQQHFWLRQ1

81 &RQQHFW D GLJLWDO0W\SH YROWPHWHU EHWZHHQ WKH
DOWHUQDWRU ´%µ WHUPLQDO DQG WKH EDWWHU\ +.,
WHUPLQDO1 +&RQQHFW WKH +., OHDG RI WKH YROWPHWHU
WR WKH ´%µ WHUPLQDO DQG WKH FRQQHFW WKH +ï, OHDG
RI WKH YROWPHWHU WR WKH EDWWHU\ +., FDEOH1,
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91 5HFRQQHFW WKH QHJDWLYH EDWWHU\ FDEOH1
:1 &RQQHFW D WDFKRPHWHU RU WKH 0870,,1 +5HIHU

WR *5283 44 ï 2Q0YHKLFOH 6HUYLFH1,
;1 /HDYH WKH KRRG RSHQ1
<1 6WDUW WKH HQJLQH1
431 :LWK WKH HQJLQH UXQQLQJ DW 5/833 U2PLQ/ WXUQ

WKH KHDGODPSV DQG RWKHU ODPSV RQ DQG RII
WR DGMXVW WKH DOWHUQDWRU ORDG VR WKDW WKH YDOXH
GLVSOD\HG RQ WKH DPPHWHU LV VOLJKWO\ DERYH 63
$1
$GMXVW WKH HQJLQH VSHHG E\ JUDGXDOO\
GHFUHDVLQJ LW XQWLO WKH YDOXH GLVSOD\HG RQ WKH
DPPHWHU LV 63 $1 7DNH D UHDGLQJ RI WKH YDOXH
GLVSOD\HG RQ WKH YROWPHWHU DW WKLV WLPH1

/LPLW= PD[1 316 9

127(
:KHQ WKH DOWHUQDWRU RXWSXW LV KLJK DQG WKH YDOXH
GLVSOD\HG RQ WKH DPPHWHU GRHV QRW GHFUHDVH
XQWLO 63 $/ VHW WKH YDOXH WR 73 $1 5HDG WKH
YDOXH GLVSOD\HG RQ WKH YROWPHWHU DW WKLV WLPH1
:KHQ WKH YDOXH UDQJH LV 73 $/ WKH OLPLW LV PD[1
317 91

441 ,I WKH YDOXH GLVSOD\HG RQ WKH YROWPHWHU LV DERYH
WKH OLPLW YDOXH/ WKHUH LV SUREDEO\ D PDOIXQFWLRQ
LQ WKH DOWHUQDWRU RXWSXW ZLUH/ VR FKHFN WKH ZLULQJ
EHWZHHQ WKH DOWHUQDWRU ´%µ WHUPLQDO DQG WKH
EDWWHU\ +., WHUPLQDO +LQFOXGLQJ IXVLEOH OLQN,1
,I D WHUPLQDO LV QRW VXIILFLHQWO\ WLJKW RU LI WKH
KDUQHVV KDV EHFRPH GLVFRORUHG GXH WR
RYHUKHDWLQJ/ UHSDLU DQG WKHQ WHVW DJDLQ1

451 $IWHU WKH WHVW/ UXQ WKH HQJLQH DW LGOH1
461 7XUQ RII DOO ODPSV DQG WKH LJQLWLRQ VZLWFK1
471 5HPRYH WKH WDFKRPHWHU RU WKH 0870,,1
481 'LVFRQQHFW WKH QHJDWLYH EDWWHU FDEOH1
491 'LVFRQQHFW WKH DPPHWHU DQG YROWPHWHU1
4:1 &RQQHFW WKH DOWHUQDWRU RXWSXW ZLUH WR WKH

DOWHUQDWRU ´%µ WHUPLQDO1
4;1 &RQQHFW WKH QHJDWLYH EDWWHU\ FDEOH1

287387 &855(17 7(67 49433433869

&KDUJLQJ ZDUQLQJ
ODPS

$OWHUQDWRU

,JQLWLRQ
VZLWFK

$OWHUQDWRU UHOD\

%DWWHU\

9ROWPHWHU

$PPHWHU

/

6

%

/RDG

. ï
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7KLV WHVW GHWHUPLQHV ZKHWKHU WKH DOWHUQDWRU RXWSXW
FXUUHQW LV QRUPDO1
41 %HIRUH WKH WHVW/ DOZD\V EH VXUH WR FKHFN WKH

IROORZLQJ1
- $OWHUQDWRU LQVWDOODWLRQ
- %DWWHU\ +5HIHU WR *5283 87 ï %DWWHU\1,

127(
7KH EDWWHU\ VKRXOG EH VOLJKWO\ GLVFKDUJHG1
7KH ORDG QHHGHG E\ D IXOO\0FKDUJHG EDWWHU\
LV LQVXIILFLHQW IRU DQ DFFXUDWH WHVW1

- $OWHUQDWRU GULYH EHOW WHQVLRQ +5HIHU WR
*5283 44 ï 2Q0YHKLFOH 6HUYLFH1,

- )XVLEOH OLQN
- $EQRUPDO QRLVH IURP WKH DOWHUQDWRU ZKLOH

WKH HQJLQH LV UXQQLQJ1
51 7XUQ WKH LJQLWLRQ VZLWFK RII1
61 'LVFRQQHFW WKH QHJDWLYH EDWWHU\ FDEOH1
71 'LVFRQQHFW WKH DOWHUQDWRU RXWSXW ZLUH IURP WKH

DOWHUQDWRU ´%µ WHUPLQDO1 &RQQHFW D '& WHVW
DPPHWHU ZLWK D UDQJH RI 3ï433 $ LQ VHULHV
EHWZHHQ WKH ´%µ WHUPLQDO DQG WKH GLVFRQQHFWHG
RXWSXW ZLUH1 +&RQQHFW WKH +., OHDG RI WKH
DPPHWHU WR WKH ´%µ WHUPLQDO1 &RQQHFW WKH +ï,
OHDG RI WKH DPPHWHU WR WKH GLVFRQQHFWHG RXWSXW
ZLUH1,

&DXWLRQ
1HYHU XVH FOLSV EXW WLJKWHQ EROWV DQG QXWV
WR FRQQHFW WKH OLQH1 2WKHUZLVH ORRVH
FRQQHFWLRQV +H1J1 XVLQJ FOLSV, ZLOO OHDG WR
D VHULRXV DFFLGHQW EHFDXVH RI KLJK FXUUHQW1

127(
$Q LQGXFWLYH0W\SH DPPHWHU ZKLFK HQDEOHV
PHDVXUHPHQWV WR EH WDNHQ ZLWKRXW
GLVFRQQHFWLQJ WKH DOWHUQDWRU RXWSXW ZLUH VKRXOG
EH UHFRPPHQGHG1

81 &RQQHFW D YROWPHWHU ZLWK D UDQJH RI 3ï53 9
EHWZHHQ WKH DOWHUQDWRU ´%µ WHUPLQDO DQG WKH
HDUWK1 +&RQQHFW WKH +., OHDG RI WKH YROWPHWHU
WR WKH ´%µ WHUPLQDO/ DQG WKHQ FRQQHFW WKH +ï,
OHDG RI WKH YROWPHWHU WR WKH HDUWK1,

91 &RQQHFW WKH QHJDWLYH EDWWHU\ FDEOH1
:1 &RQQHFW D WDFKRPHWHU RU WKH 0870,,1 +5HIHU

WR *5283 44 ï 2Q0YHKLFOH 6HUYLFH1,
;1 /HDYH WKH KRRG RSHQ1
<1 &KHFN WKDW WKH UHDGLQJ RQ WKH YROWPHWHU LV HTXDO

WR WKH EDWWHU\ YROWDJH1

127(
,I WKH YROWDJH LV 3 9/ WKH FDXVH LV SUREDEO\
DQ RSHQ FLUFXLW LQ WKHZLUH RU IXVLEOH OLQN EHWZHHQ
WKH DOWHUQDWRU ´%µ WHUPLQDO DQG WKH EDWWHU\ +.,
WHUPLQDO1

431 7XUQ WKH OLJKW VZLWFK RQ WR WXUQ RQ KHDGODPSV
DQG WKHQ VWDUW WKH HQJLQH1

441 ,PPHGLDWHO\ DIWHU VHWWLQJ WKH KHDGODPSV WR KLJK
EHDP DQG WXUQLQJ WKH KHDWHU EORZHU VZLWFK WR
WKH KLJK UHYROXWLRQ SRVLWLRQ/ LQFUHDVH WKH HQJLQH
VSHHG WR 5/833 U2PLQ DQG UHDG WKH PD[LPXP
FXUUHQW RXWSXW YDOXH GLVSOD\HG RQ WKH DPPHWHU1

/LPLW= :3( RI QRUPDO FXUUHQW RXWSXW

127(
- )RU WKH QRPLQDO FXUUHQW RXWSXW/ UHIHU WR WKH

$OWHUQDWRU 6SHFLILFDWLRQV1
- %HFDXVH WKH FXUUHQW IURP WKH EDWWHU\ ZLOO

VRRQ GURS DIWHU WKH HQJLQH LV VWDUWHG/ WKH
DERYH VWHS VKRXOG EH FDUULHG RXW DV TXLFNO\
DV SRVVLEOH LQ RUGHU WR REWDLQ WKH PD[LPXP
FXUUHQW RXWSXW YDOXH1

- 7KH FXUUHQW RXWSXW YDOXH ZLOO GHSHQG RQ
WKH HOHFWULFDO ORDG DQG WKH WHPSHUDWXUH RI
WKH DOWHUQDWRU ERG\1

- ,I WKH HOHFWULFDO ORDG LV VPDOO ZKLOH WHVWLQJ/
WKH VSHFLILHG OHYHO RI FXUUHQW PD\ QRW EH
RXWSXW HYHQ WKRXJK WKH DOWHUQDWRU LV QRUPDO1
,Q VXFK FDVHV/ LQFUHDVH WKH HOHFWULFDO ORDG
E\ OHDYLQJ WKH KHDGODPSV WXUQHG RQ IRU
VRPH WLPH WR GLVFKDUJH WKH EDWWHU\ RU E\
XVLQJ WKH OLJKWLQJ V\VWHP LQ DQRWKHU YHKLFOH/
DQG WKHQ WHVW DJDLQ1

- 7KH VSHFLILHG OHYHO RI FXUUHQW DOVR PD\ QRW
EH RXWSXW LI WKH WHPSHUDWXUH RI WKH DOWHUQDWRU
ERG\ RU WKH DPELHQW WHPSHUDWXUH LV WRR
KLJK1 ,Q VXFK FDVHV/ FRRO WKH DOWHUQDWRU DQG
WKHQ WHVW DJDLQ1

451 7KH UHDGLQJ RQ WKH DPPHWHU VKRXOG EH DERYH
WKH OLPLW YDOXH1 ,I WKH UHDGLQJ LV EHORZ WKH OLPLW
YDOXH DQG WKH DOWHUQDWRU RXWSXW ZLUH LV QRUPDO/
UHPRYH WKH DOWHUQDWRU IURP WKH HQJLQH DQG
FKHFN WKH DOWHUQDWRU1

461 5XQ WKH HQJLQH DW LGOH DIWHU WKH WHVW1
471 7XUQ WKH LJQLWLRQ VZLWFK RII1
481 5HPRYH WKH WDFKRPHWHU RU WKH 0870,,1
491 'LVFRQQHFW WKH QHJDWLYH EDWWHU\ FDEOH1
4:1 'LVFRQQHFW WKH DPPHWHU DQG YROWPHWHU1
4;1 &RQQHFW WKH DOWHUQDWRU RXWSXW ZLUH WR WKH

DOWHUQDWRU ´%µ WHUPLQDO1
4<1 &RQQHFW WKH QHJDWLYH EDWWHU\ FDEOH1
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5(*8/$7(' 92/7$*( 7(67 4943344386<

%6

/

,JQLWLRQ
VZLWFK

&KDUJLQJ ZDUQLQJ
ODPS 0%<<479: $OWHUQDWRU

$OWHUQDWRU UHOD\

9ROWPHWHU

%DWWHU\
%OXH

$PPHWHU

/RDG

5HG

. ï

7KLV WHVW GHWHUPLQHV ZKHWKHU WKH YROWDJH UHJXODWRU
LV FRUUHFWO\ FRQWUROOLQJ WKH DOWHUQDWRU RXWSXW YROWDJH1
41 $OZD\V EH VXUH WR FKHFN WKH IROORZLQJ EHIRUH

WKH WHVW1
- $OWHUQDWRU LQVWDOODWLRQ
- &KHFN WKDW WKH EDWWHU\ LQVWDOOHG LQ WKH

YHKLFOH LV IXOO\ FKDUJHG1 +5HIHU WR *5283
87 ï %DWWHU\1,

- $OWHUQDWRU GULYH EHOW WHQVLRQ +5HIHU WR
*5283 44 ï 2Q0YHKLFOH 6HUYLFH1,

- )XVLEOH OLQN
- $EQRUPDO QRLVH IURP WKH DOWHUQDWRU ZKLOH

WKH HQJLQH LV UXQQLQJ
51 7XUQ WKH LJQLWLRQ VZLWFK WR WKH 2)) SRVLWLRQ1
61 'LVFRQQHFW WKH QHJDWLYH EDWWHU\ FDEOH1
71 8VH WKH VSHFLDO WRRO +$OWHUQDWRU WHVW KDUQHVV=

0%<<479:, WR FRQQHFW D GLJLWDO YROWPHWHU
EHWZHHQ WKH DOWHUQDWRU 6 WHUPLQDO DQG HDUWK1
+&RQQHFW WKH +., OHDG RI WKH YROWPHWHU WR WKH
´6´ WHUPLQDO/ DQG WKHQ FRQQHFW WKH +ï, OHDG RI
WKH YROWPHWHU WR D VHFXUH HDUWK RU WR WKH EDWWHU\
+ï, WHUPLQDO1,

81 'LVFRQQHFW WKH DOWHUQDWRU RXWSXW ZLUH IURP WKH
DOWHUQDWRU ´%µ WHUPLQDO1

91 &RQQHFW D '& WHVW DPPHWHU ZLWK D UDQJH RI
3ï433 $ LQ VHULHV EHWZHHQ WKH ´%µ WHUPLQDO
DQG WKH GLVFRQQHFWHG RXWSXW ZLUH1 +&RQQHFW
WKH +., OHDG RI WKH DPPHWHU WR WKH ´%µ WHUPLQDO1
&RQQHFW WKH +ï, OHDG RI WKH DPPHWHU WR WKH
GLVFRQQHFWHG RXWSXW ZLUH1,

:1 5HFRQQHFW WKH QHJDWLYH EDWWHU\ FDEOH1
;1 &RQQHFW D WDFKRPHWHU RU WKH 0870,,1 +5HIHU

WR *5283 44 ï 2Q0YHKLFOH 6HUYLFH1,
<1 7XUQ WKH LJQLWLRQ VZLWFK WR WKH 21 SRVLWLRQ DQG

FKHFN WKDW WKH UHDGLQJ RQ WKH YROWPHWHU LV HTXDO
WR WKH EDWWHU\ YROWDJH1

127(
,I WKH YROWDJH LV 3 9/ WKH FDXVH LV SUREDEO\
DQ RSHQ FLUFXLW LQ WKHZLUH RU IXVLEOH OLQN EHWZHHQ
WKH DOWHUQDWRU ´6µ WHUPLQDO DQG WKH EDWWHU\ +.,
WHUPLQDO1

431 7XUQ DOO ODPSV DQG DFFHVVRULHV RII1
441 6WDUW WKH HQJLQH1
451 ,QFUHDVH WKH HQJLQH VSHHG WR 5/833 U2PLQ1
461 5HDG WKH YDOXH GLVSOD\HG RQ WKH YROWPHWHUZKHQ

WKH DOWHUQDWRU RXWSXW FXUUHQW DOWHUQDWRU
EHFRPHV 43 $ RU OHVV1
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471 ,I WKH YROWDJH UHDGLQJ FRQIRUPV WR WKH YDOXH
LQ WKH YROWDJH UHJXODWLRQ/ WKHQ WKH YROWDJH
UHJXODWRU LV RSHUDWLQJ QRUPDOO\1
,I WKH YROWDJH LV QRW ZLWKLQ WKH VWDQGDUG YDOXH/
WKHUH LV D PDOIXQFWLRQ RI WKH YROWDJH UHJXODWRU
RU RI WKH DOWHUQDWRU1

481 $IWHU WKH WHVW/ ORZHU WKH HQJLQH VSHHG WR WKH
LGOH VSHHG1

491 7XUQ WKH LJQLWLRQ VZLWFK RII1

4:1 5HPRYH WKH WDFKRPHWHU RU WKH 0870,,1
4;1 'LVFRQQHFW WKH QHJDWLYH EDWWHU\ FDEOH1
4<1 'LVFRQQHFW WKH DPPHWHU DQG YROWPHWHU1
531 &RQQHFW WKH DOWHUQDWRU RXWSXW ZLUH WR WKH

DOWHUQDWRU ´%µ WHUPLQDO1
541 5HPRYH WKH VSHFLDO WRRO/ DQG UHWXUQ WKH

FRQQHFWRU WR WKH RULJLQDO FRQGLWLRQ1
551 &RQQHFW WKH QHJDWLYH EDWWHU\ FDEOH1

9ROWDJH 5HJXODWLRQ 7DEOH
6WDQGDUG YDOXH=

,QVSHFWLRQ WHUPLQDO 9ROWDJH UHJXODWRU DPELHQW WHPSHUDWXUH E& 9ROWDJH 9

7HUPLQDO ´6µ ï53 4715 ï 4817

53 461< ï 471<

93 4617 ï 4719

;3 4614 ï 4718



(1*,1( (/(&75,&$/ ï &KDUJLQJ 6\VWHP 490<

:$9()250 &+(&. 86,1* $1 $1$/<=(5
0($685(0(17 0(7+2' 4943345358<

&RQQHFW WKH DQDO\]HU VSHFLDO SDWWHUQV SLFN0XS WR WKH DOWHUQDWRU
% WHUPLQDO1

67$1'$5' :$9()250
2EVHUYDWLRQ &RQGLWLRQV

)81&7,21 63(&,$/ 3$77(516

3$77(51 +(,*+7 9$5,$%/(

9$5,$%/( NQRE $GMXVW ZKLOH YLHZLQJ WKH ZDYH0
IRUP1

3$77(51 6(/(&725 5$67(5

(QJLQH VSHHG &XUE LGOH VSHHG

9ROWDJH DW
DOWHUQDWRU
% WHUPLQDO

317

315

3

ï315

ï317

7LPH

127(
7KH YROWDJHZDYHIRUPRI WKH DOWHUQDWRU % WHUPLQDO FDQ XQGXODWH
DV VKRZQ DW OHIW17KLVZDYHIRUP LV SURGXFHGZKHQ WKH UHJXODWRU
RSHUDWHV DFFRUGLQJ WR IOXFWXDWLRQV LQ WKH DOWHUQDWRU ORDG
+FXUUHQW,/ DQG LV QRUPDO IRU WKH DOWHUQDWRU1
,Q DGGLWLRQ/ ZKHQ WKH YROWDJH ZDYHIRUP UHDFKHV DQ
H[FHVVLYHO\ KLJK YDOXH +DSSUR[1 5 9 RU KLJKHU DW LGOH,/ LW RIWHQ
LQGLFDWHV DQ RSHQ FLUFXLW GXH WR D EURZQ IXVH EHWZHHQ
DOWHUQDWRU % WHUPLQDO DQG EDWWHU\/ EXW QRW D GHIHFWLYH DOWHUQDWRU1

$OWHUQDWRU

6SHFLDO
SDWWHUQV
SLFNXS

$QDO\]HU

% WHUPLQDO



(1*,1( (/(&75,&$/ ï &KDUJLQJ 6\VWHP49043

(;$03/(6 2) $%1250$/ :$9()2506

127(
41 7KH VL]H RI WKH ZDYHIRUP SDWWHUQV GLIIHUV ODUJHO\/ GHSHQGLQJ RQ WKH DGMXVWPHQW RI WKH YDULDEOH NQRE

RQ WKH DQDO\]HU1
51 ,GHQWLILFDWLRQ RI DEQRUPDO ZDYHIRUPV LV HDVLHU ZKHQ WKHUH LV D ODUJH RXWSXW FXUUHQW +UHJXODWRU LV QRW

RSHUDWLQJ,1 +:DYHIRUPV FDQ EH REVHUYHG ZKHQ WKH KHDGODPSV DUH LOOXPLQDWHG1,
61 &KHFN WKH FRQGLWLRQV RI WKH FKDUJLQJ ZDUQLQJ ODPS +LOOXPLQDWHG2QRW LOOXPLQDWHG,1 $OVR/ FKHFN WKH FKDUJLQJ

V\VWHP WRWDOO\1

$EQRUPDO ZDYHIRUPV 3UREOHP
FDXVH

$EQRUPDO ZDYHIRUPV 3UREOHP
FDXVH

([DPSOH 4 2SHQ GLRGH ([DPSOH 7 6KRUW LQ VWDWRU
FRLO

([DPSOH 5 6KRUW LQ GLRGH ([DPSOH 8 2SHQ VXSSOH0
PHQWDU\
GLRGH

([DPSOH 6 %URNHQZLUH LQ
VWDWRU FRLO

127(
$W WKLV WLPH/ WKH FKDUJLQJ ZDUQLQJ ODPS
LV LOOXPLQDWHG1



(1*,1( (/(&75,&$/ ï &KDUJLQJ 6\VWHP 49044

$/7(51$725 49433473854

5(029$/ $1' ,167$//$7,21

3UH0UHPRYDO 2SHUDWLRQ
- 8QGHU &RYHU 5HPRYDO

3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- 'ULYH %HOW 7HQVLRQ $GMXVWPHQW +5HIHU WR *5283

44 ï 2Q0YHKLFOH 6HUYLFH1,
- 8QGHU &RYHU ,QVWDOODWLRQ

?9*:!

55 1P

85 1P

47 1P

4

5
6

8

:

<1; 1P

45 ï 48 1P

4

5

6

7

9

47 1P

4: 1P

:

77 1P

?7'8!

;

45 ï 48 1P

5HPRYDO VWHSV
41 'ULYH EROW +IRU $2&,
51 'ULYH EHOW +IRU SRZHU VWHHULQJ,
61 'ULYH EHOW +IRU DOWHUQDWRU,
71 2LO SLSH FRQQHFWLRQ

81 2LO UHWXUQ KRVH FRQQHFWLRQ
91 9DFXXP KRVH FRQQHFWLRQ
:1 $OWHUQDWRU
;1 $OWHUQDWRU EUDFH DVVHPEO\



(1*,1( (/(&75,&$/ ï &KDUJLQJ 6\VWHP49045

',6$66(0%/< $1' 5($66(0%/< 49433493669

?9*:!

4

5

6
7

8
9:

;

<

43

44

45

46

47

'LVDVVHPEO\ VWHSV
*$ò 41 )URQW EUDFNHW DVVHPEO\
*%ò 51 3XOOH\

ò%* 61 5RWRU
71 5HDU EHDULQJ
81 %HDULQJ UHWDLQHU
91 )URQW EHDULQJ
:1 )URQW EUDFNHW

*&ò ;1 6WDWRU
<1 3ODWH

*&ò ò$* 431 5HJXODWRU DVVHPEO\
441 %UXVK
451 6OLQJHU
461 5HFWLILHU DVVHPEO\
471 5HDU EUDFNHW



(1*,1( (/(&75,&$/ ï &KDUJLQJ 6\VWHP 49046

',6$66(0%/< $1' 5($66(0%/<
?7'8!

<

43

44

45

46

4748

49

4:
4;

4<

53 54

55

4

5
6

7
8

9

:

;

'LVDVVHPEO\ VWHSV
41 &KHFN YDOYH
51 1LSSOH
61 9DFXXP SXPS KRXVLQJ
71 20ULQJ

ò&* 81 9DQH
ò&* 91 5RWRU

:1 9DFXXP SXPS SODWH
;1 20ULQJ

*$ò <1 )URQW EUDFNHW DVVHPEO\
*%ò 431 3XOOH\

ò%* 441 5RWRU

451 5HDU EHDULQJ
461 %HDULQJ UHWDLQHU
471 )URQW EHDULQJ
481 )URQW EUDFNHW

*&ò 491 6WDWRU
4:1 3ODWH

*&ò ò$* 4;1 5HJXODWRU DVVHPEO\
4<1 %UXVK
531 6OLQJHU
541 5HFWLILHU DVVHPEO\
551 5HDU EUDFNHW



(1*,1( (/(&75,&$/ ï &KDUJLQJ 6\VWHP49047

',6$66(0%/< 6(59,&( 32,176
*$ò )5217 %5$&.(7 5(029$/
41 5HPRYH WKH EROWV1
51 ,QVHUW D IODW0WLSSHG VFUHZGULYHU EHWZHHQ IURQW EUDFNHW DQG

VWDWRU FRUH DQG SU\ GRZQZDUGV1

&DXWLRQ
'R QRW LQVHUW D VFUHZGULYHU WRR GHHS/ DV WKH VWDWRU
FRLO ZLOO EH GDPDJHG1

*%ò38//(< 5(029$/
:LWK WKH SXOOH\ VLGH IDFLQJ XS/ KROG WKH URWRU LQ D YLFH DQG
UHPRYH WKH SXOOH\1

&DXWLRQ
8VH FDUH QRW WR GDPDJH WKH URWRU1

*&ò67$725 5(029$/25(*8/$725 $66(0%/<
5(029$/

41 :KHQ UHPRYLQJ VWDWRU/ XQVROGHU WKUHH VWDWRU OHDGV
VROGHUHG WR PDLQ GLRGHV RQ UHFWLILHU1

51 :KHQ UHPRYLQJ UHFWLILHU IURP EUXVK KROGHU/ XQVROGHU WZR
VROGHUHG SRLQWV WR UHFWLILHU1

&DXWLRQ
+4, :KHQ VROGHULQJ RU XQVROGHULQJ/ XVH FDUH WR PDNH

VXUH WKDW KHDW RI VROGHULQJ LURQ LV QRW WUDQVPLWWHG
WR GLRGHV IRU D ORQJ SHULRG1 )LQLVK VROGHULQJ RU
XQVROGHULQJ LQ DV VKRUW D WLPH DV SRVVLEOH1

+5, 8VH FDUH WKDW QR XQGXH IRUFH LV H[HUWHG WR OHDGV
RI GLRGHV1

5($66(0%/< 6(59,&( 32,17
ò$*5(*8/$725 $66(0%/< ,167$//$7,21
,QVWDOO WKH UHJXODWRU DVVHPEO\/ LQVHUW D ZLUH LQWR WKH UHDU EUDFNHW
KROH ZKLOH SXVKLQJ LQ WKH EUXVK/ DQG KROG WKH EUXVK1

127(
,QVHUWLQJ D ZLUH KROGV WKH EUXVK/ VR WKDW WKH URWRU FDQ EH
UHSODFHG HDVLO\1

6ROGHUHG

:LUH



(1*,1( (/(&75,&$/ ï &KDUJLQJ 6\VWHP 49048

ò%*52725 ,167$//$7,21
41 :KHQ LQVWDOOLQJ WKH URWRU RQ WKH DOWHUQDWRU UHDU EUDFNHW/

ZUDS YLQ\O WDSH DURXQG WKH VSOLQHG VKDIW WR SUHYHQW
GDPDJH WR WKH RLO VHDO1 ?7'8!

51 $IWHU URWRU KDV EHHQ LQVWDOOHG/ UHPRYH WKH ZLUH1

ò&*5272529$1(6 ,167$//$7,21 ?7'8!
41 &DUHIXOO\ FKHFN WKH KRXVLQJ/ URWRU/ HWF1 IRU FKLSV DQG

IRUHLJQ PDWWHU1 7KHQ/ DSSO\ HQJLQH RLO DQG LQVWDOO1
51 ,QVWDOO WKH YDQHV ZLWK WKH URXQG HQG IDFLQJ RXWZDUG1
61 $SSO\ JUHDVH WR WKH 20ULQJ DQG ILW LQ WKH KRXVLQJ JURRYH

VR WKDW LW ZLOO QRW FRPH RXW IURP WKH JURRYH ZKHQ WKH
EROWV DUH WLJKWHQHG1

71 :KHQ WLJKWHQLQJ WKH KRXVLQJ/ OLJKWO\ SXVK LW LQ WKH GLUHFWLRQ
RI DUURZ VR DV WR PLQLPL]H WKH FOHDUDQFH DW ´$µ DQG WLJKWHQ
WKH EROWV XQLIRUPO\1

127(
$IWHU DVVHPEO\/ EH VXUH WR FRQGXFW D SHUIRUPDQFH WHVW
WR FKHFN WR VHH WKDW WKH PD[LPXP YDFXXP LV DV VSHFLILHG
EHORZ1

6WDQGDUG YDOXH RI PD[LPXP YDFXXP=
;3133 N3D RU JUHDWHU DW 6/333 U2PLQ

5HDU EUDFNHW

%UXVK

:LUH

:LQG YLQ\O
WDSH

:LUH

9DQH 5RXQG HQG

3XVK KRXVLQJ LQ
WKLV GLUHFWLRQ

$



(1*,1( (/(&75,&$/ ï &KDUJLQJ 6\VWHP49049

,163(&7,21 494334:3495

52725
41 &KHFN URWRU FRLO IRU FRQWLQXLW\1 &KHFN WKDW WKHUH LV QR

FRQWLQXLW\ EHWZHHQ VOLS ULQJV1 ,I UHVLVWDQFH LV WRR VPDOO/
LW PHDQV WKDW WKHUH LV D VKRUW FLUFXLW1 ,I WKHUH LV QR FRQWLQXLW\
RU LI WKHUH LV D VKRUW FLUFXLW/ UHSODFH URWRU DVVHPEO\1

5HVLVWDQFH YDOXH= $SSUR[1 5 ï 8 :

51 &KHFN URWRU FRLO IRU HDUWKLQJ1 &KHFN WKDW WKHUH LV QR
FRQWLQXLW\ EHWZHHQ VOLS ULQJ DQG FRUH1 ,I WKHUH LV FRQWLQXLW\/
UHSODFH URWRU DVVHPEO\1

67$725
41 0DNH FRQWLQXLW\ WHVW RQ VWDWRU FRLO1 &KHFN WKDW WKHUH LV

FRQWLQXLW\ EHWZHHQ FRLO OHDGV1 ,I WKHUH LV QR FRQWLQXLW\/
UHSODFH VWDWRU DVVHPEO\1

51 &KHFN FRLO IRU HDUWKLQJ1 &KHFN WKDW WKHUH LV QR FRQWLQXLW\
EHWZHHQ FRLO DQG FRUH1 ,I WKHUH LV FRQWLQXLW\/ UHSODFH VWDWRU
DVVHPEO\1

5(&7,),(56
41 &KHFN IRU FRQWLQXLW\ EHWZHHQ SRVLWLYH UHFWLILHU DQG VWDWRU

FRLO OHDG FRQQHFWLRQ WHUPLQDO ZLWK DQ RKPPHWHU1 ,I WKHUH
LV FRQWLQXLW\ LQ ERWK GLUHFWLRQV/ GLRGH LV VKRUWHG1 5HSODFH
UHFWLILHU DVVHPEO\1



(1*,1( (/(&75,&$/ ï &KDUJLQJ 6\VWHP 4904:

51 &KHFN IRU FRQWLQXLW\ EHWZHHQ QHJDWLYH UHFWLILHU DQG VWDWRU
FRLO OHDG FRQQHFWLRQ WHUPLQDO1 ,I WKHUH LV FRQWLQXLW\ LQ ERWK
GLUHFWLRQV/ GLRGH LV VKRUWHG/ DQG UHFWLILHU DVVHPEO\ PXVW
EH UHSODFHG1

61 &KHFN WKUHH GLRGHV IRU FRQWLQXLW\ E\ FRQQHFWLQJ DQ
DPPHWHU WR ERWK HQGV RI HDFK GLRGH1 ,I WKHUH LV QR
FRQWLQXLW\ LQ ERWK GLUHFWLRQV/ GLRGH LV IDXOW\ DQG KHDWVLQN
DVVHPEO\ PXVW EH UHSODFHG1

%586+
41 5HSODFH WKH EUXVK LI LWV SURWUXVLRQ OHQJWK LV OHVV WKDQ

WKH OLPLW1

/LPLW= PLQ1 5 PP

51 8QVROGHU SLJWDLO DQG UHPRYH ROG EUXVK DQG VSULQJ1

9$&880 3803
&KHFN WKH IROORZLQJ DQG UHSODFH LI GHIHFWLYH1
41 &KHFN WKH URWRU HQGV IRU VWUHDNV RU GDPDJH1
51 &KHFN WKH KRXVLQJ VXUIDFH LQ FRQWDFW ZLWK WKH URWRU IRU

VWUHDNV RU GDPDJH1
61 &KHFN WKH YDQHV IRU GDPDJH RU EUHDNV1

3URWUXVLRQ
OHQJWK

6ROGHUHG

+RXVLQJ
5RWRU

20ULQJ
9DQH



(1*,1( (/(&75,&$/ ï 6WDUWLQJ 6\VWHP4904;

67$57,1* 6<67(0 4953334369;

*(1(5$/ ,1)250$7,21
,I WKH LJQLWLRQ VZLWFK LV WXUQHG WR WKH ´67$57µ
SRVLWLRQ/ FXUUHQW IORZV LQ WKH SXOO0LQ DQG KROGLQJ
SURYLGHG LQVLGH PDJQHWLF VZLWFK/ DWWUDFWLQJ WKH
SOXQJHU1 :KHQ WKH SOXQJHU LV DWWUDFWHG/ WKH OHYHU
FRQQHFWHG WR WKH SOXQJHU LV DFWXDWHG WR HQJDJH
WKH VWDUWHU FOXWFK1
2Q WKH RWKHU KDQG/ DWWUDFWLQJ WKH SOXQJHU ZLOO WXUQ
RQ WKH PDJQHWLF VZLWFK/ DOORZLQJ WKH % WHUPLQDO

DQG 0 WHUPLQDO WR FRQGXFW1 7KXV/ FXUUHQW IORZV WR
HQJDJH WKH VWDUWHU PRWRU1
:KHQ WKH LJQLWLRQ VZLWFK LV UHWXUQHG WR WKH µ21µ
SRVLWLRQ DIWHU VWDUWLQJ WKH HQJLQH/ WKH VWDUWHU FOXWFK
LV GLVHQJDJHG IURP WKH ULQJ JHDU1
$Q RYHUUXQQLQJ FOXWFK LV SURYLGHG EHWZHHQ WKH
SLQLRQ DQG WKH DUPDWXUH VKDIW/ WR SUHYHQW GDPDJH
WR WKH VWDUWHU1

6<67(0 ',$*5$0
+ROGLQJ FRLO

3XOO0LQ FRLO /HYHU

2YHUUXQQLQJ FOXWFK

,JQLWLRQ
VZLWFK

3LQLRQ VKDIW

$UPDWXUH
%DWWHU\

%UXVK

<RNH

3OXQJHU

67$57(5 02725 63(&,),&$7,216

,WHPV 9*: 7'8

7\SH 5HGXFWLRQ GULYH ZLWK SODQHWDU\ JHDU 5HGXFWLRQ GULYH ZLWK SODQHWDU\ JHDU

5DWHG RXWSXW N:29 415245 515245

1R1 RI SLQLRQ WHHWK ; 45



(1*,1( (/(&75,&$/ ï 6WDUWLQJ 6\VWHP 4904<

6(59,&( 63(&,),&$7,216
,WHPV 6WDQGDUG YDOXH /LPLW

3LQLRQ JDS PP 318 ï 513 ï

&RPPXWDWRU RXWHU GLDPHWHU PP 5<17 5;1;

&RPPXWDWRU UXQRXW PP ï 3138

&RPPXWDWRU XQGHUFXW PP 318 315

67$57(5 02725 4953344365:

,163(&7,21
3,1,21 *$3 $'-8670(17
41 'LVFRQQHFW ILHOG FRLO ZLUH IURP 00WHUPLQDO RI PDJQHWLF

VZLWFK1
51 &RQQHFW D 459 EDWWHU\ EHWZHHQ 60WHUPLQDO DQG

00WHUPLQDO1
61 6HW VZLWFK WR ´21µ/ DQG SLQLRQ ZLOO PRYH RXW1

&DXWLRQ
7KLV WHVW PXVW EH SHUIRUPHG TXLFNO\ +LQ OHVV WKDQ
43 VHFRQGV, WR SUHYHQW FRLO IURP EXUQLQJ1

71 &KHFN SLQLRQ WR VWRSSHU FOHDUDQFH +SLQLRQ JDS, ZLWK D
WKLFNQHVV JDXJH1

6WDQGDUG YDOXH= 318 ï 513 PP

81 ,I SLQLRQ JDS LV RXW RI VSHFLILFDWLRQ/ DGMXVW E\ DGGLQJ RU
UHPRYLQJ JDVNHWV EHWZHHQ PDJQHWLF VZLWFK DQG IURQW
EUDFNHW1

0$*1(7,& 6:,7&+ 38//0,1 7(67
41 'LVFRQQHFW ILHOG FRLO ZLUH IURP 00WHUPLQDO RI PDJQHWLF

VZLWFK1
51 &RQQHFW D 459 EDWWHU\ EHWZHHQ 60WHUPLQDO DQG

00WHUPLQDO1

&DXWLRQ
7KLV WHVW PXVW EH SHUIRUPHG TXLFNO\ +LQ OHVV WKDQ
43 VHFRQGV, WR SUHYHQW FRLO IURP EXUQLQJ1

61 ,I SLQLRQ PRYHV RXW/ WKHQ SXOO0LQ FRLO LV JRRG1 ,I LW GRHVQ·W/
UHSODFH PDJQHWLF VZLWFK1

0

6ZLWFK

%DWWHU\

)LHOG FRLO ZLUH

6

%

6WRSSHU

3LQLRQ JDS

3LQLRQ

)LHOG FRLO ZLUH

6

0
%DWWHU\



(1*,1( (/(&75,&$/ ï 6WDUWLQJ 6\VWHP(1*,1( (/(&75,&$/ ï 6WDUWLQJ 6\VWHP49053

0$*1(7,& 6:,7&+ +2/'0,1 7(67
41 'LVFRQQHFW ILHOG FRLO ZLUH IURP 00WHUPLQDO RI PDJQHWLF

VZLWFK1
51 &RQQHFW D 459 EDWWHU\ EHWZHHQ 60WHUPLQDO DQG ERG\1

&DXWLRQ
7KLV WHVW PXVW EH SHUIRUPHG TXLFNO\ +LQ OHVV WKDQ
43 VHFRQGV, WR SUHYHQW FRLO IURP EXUQLQJ1

61 0DQXDOO\ SXOO RXW WKH SLQLRQ DV IDU DV WKH SLQLRQ VWRSSHU
SRVLWLRQ1

71 ,I SLQLRQ UHPDLQV RXW/ HYHU\WKLQJ LV LQ RUGHU1 ,I SLQLRQPRYHV
LQ/ KROG0LQ FLUFXLW LV RSHQ1 5HSODFH PDJQHWLF VZLWFK1

)5(( 5811,1* 7(67
41 3ODFH VWDUWHU PRWRU LQ D YLVH HTXLSSHG ZLWK VRIW MDZV

DQG FRQQHFW D IXOO\0FKDUJHG 450YROW EDWWHU\ WR VWDUWHUPRWRU
DV IROORZV=

51 &RQQHFW D WHVW DPPHWHU +4330DPSHUH VFDOH, DQG FDUERQ
SLOH UKHRVWDW LQ VHULHV ZLWK EDWWHU\ SRVLWLYH SRVW DQG VWDUWHU
PRWRU WHUPLQDO1

61 &RQQHFW D YROWPHWHU +480YROW VFDOH, DFURVV VWDUWHU PRWRU1
71 5RWDWH FDUERQ SLOH WR IXOO0UHVLVWDQFH SRVLWLRQ1
81 &RQQHFW EDWWHU\ FDEOH IURP EDWWHU\ QHJDWLYH SRVW WR VWDUWHU

PRWRU ERG\1
91 $GMXVW WKH UKHRVWDW XQWLO WKH EDWWHU\ YROWDJH VKRZQ E\

WKH YROWPHWHU LV 44 91
:1 &RQILUP WKDW WKH PD[LPXP DPSHUDJH LV ZLWKLQ WKH

VSHFLILFDWLRQV DQG WKDW WKH VWDUWHU PRWRU WXUQV VPRRWKO\
DQG IUHHO\1

&XUUHQW= PD[1 <3 $PSV

0$*1(7,& 6:,7&+ 5(7851 7(67
41 'LVFRQQHFW ILHOG FRLO ZLUH IURP 00WHUPLQDO RI PDJQHWLF

VZLWFK1
51 &RQQHFW D 459 EDWWHU\ EHWZHHQ 00WHUPLQDO DQG ERG\1

&DXWLRQ
7KLV WHVW PXVW EH SHUIRUPHG TXLFNO\ +LQ OHVV WKDQ
43 VHFRQGV, WR SUHYHQW FRLO IURP EXUQLQJ1

61 3XOO SLQLRQ RXW DQG UHOHDVH1 ,I SLQLRQ TXLFNO\ UHWXUQV WR
LWV RULJLQDO SRVLWLRQ/ HYHU\WKLQJ LV LQ RUGHU1 ,I LW GRHVQ·W/
UHSODFH PDJQHWLF VZLWFK1

&DXWLRQ
%H FDUHIXO QRW WR JHW \RXU ILQJHUV FDXJKW ZKHQ SXOOLQJ
RXW WKH SLQLRQ1

)LHOG FRLO ZLUH

6

%DWWHU\

6

0

%

6WDUWHU
PRWRU

&DUERQ0SLOH UKHRVWDW

$PPHWHU

%DWWHU\
9ROWPHWHU

$

9

)LHOG FRLO ZLUH

0
%DWWHU\

6WDUWHU
PRWRU
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',6$66(0%/< $1' 5($66(0%/< ?9*:! 495334535<3

48

46

45

5

44

4

4<
53

47

43

<

4;
4:

49

54

7
6

8

:

9

;

55

'LVDVVHPEO\ VWHSV
41 6FUHZ

*$ò 51 0DJQHWLF VZLWFK
61 6FUHZ
71 6FUHZ
81 5HDU EUDFNHW
91 %UXVK KROGHU
:1 %UXVK
;1 5HDU EHDULQJ

*%ò <1 $UPDWXUH
431 <RNH DVVHPEO\

*%ò 441 %DOO

451 3DFNLQJ $
461 3DFNLQJ %
471 3ODWH
481 3ODQHWDU\ JHDU
491 /HYHU

*&ò ò$* 4:1 6QDS ULQJ
*&ò ò$* 4;1 6WRS ULQJ

4<1 2YHUUXQQLQJ FOXWFK
531 ,QWHUQDO JHDU
541 3ODQHWDU\ JHDU KROGHU
551 )URQW EUDFNHW



(1*,1( (/(&75,&$/ ï 6WDUWLQJ 6\VWHP49055

',6$66(0%/< $1' 5($66(0%/< ?7'8!

48

46
45

5

44

4

4< 53

47

43

4;
4:

49

54
6

8

:

9

;

55

56

<

7

'LVDVVHPEO\ VWHSV
41 6FUHZ

*$ò 51 0DJQHWLF VZLWFK
61 6FUHZ
71 6FUHZ
81 5HDU EUDFNHW
91 %UXVK KROGHU
:1 <RNH DVVHPEO\
;1 %UXVK

*%ò <1 $UPDWXUH
431 %HDULQJ
441 3DFNLQJ $
451 3DFNLQJ %

461 3ODWH
*%ò 471 %DOO

481 3ODQHWDU\ JHDU
491 /HYHU

*&ò ò$* 4:1 6QDS ULQJ
*&ò ò$* 4;1 6WRS ULQJ

4<1 2YHUUXQQLQJ FOXWFK
531 ,QWHUQDO JHDU
541 :DVKHU
551 3ODQHWDU\ JHDU KROGHU
561 )URQW EUDFNHW



(1*,1( (/(&75,&$/ ï 6WDUWLQJ 6\VWHP 49056

',6$66(0%/< 6(59,&( 32,176
*$ò0$*1(7,& 6:,7&+ 5(029$/
'LVFRQQHFW ILHOG FRLO ZLUH IURP ´0µ WHUPLQDO RI PDJQHWLF VZLWFK1

*%ò$50$785(2%$// 5(029$/
&DXWLRQ
:KHQ UHPRYLQJ WKH DUPDWXUH/ WDNH FDUH QRW WR ORVH WKH
EDOO +ZKLFK LV XVHG DV D EHDULQJ, LQ WKH DUPDWXUH HQG1

*&ò61$3 5,1*26723 5,1* 5(029$/
41 3UHVV VWRS ULQJ RII VQDS ULQJ ZLWK D VXLWDEOH VRFNHW1

51 5HPRYH VQDS ULQJ ZLWK VQDS ULQJ SOLHUV DQG WKHQ UHPRYH
VWRS ULQJ DQG RYHUUXQQLQJ FOXWFK1

67$57(5 02725 3$576 &/($1,1*
41 'R QRW LPPHUVH SDUWV LQ FOHDQLQJ VROYHQW1 ,PPHUVLQJ WKH

\RNH DQG ILHOG FRLO DVVHPEO\ DQG2RU DUPDWXUH ZLOO GDPDJH
LQVXODWLRQ1 :LSH PRWRU DVVHPEO\ ZLWK D FORWK RQO\1

51 'R QRW LPPHUVH GULYH XQLW LQ FOHDQLQJ VROYHQW12YHUUXQQLQJ
FOXWFK LV SUH0OXEULFDWHG DW WKH IDFWRU\ DQG VROYHQW ZLOO ZDVK
OXEULFDWLRQ IURP FOXWFK1

61 7KH GULYH XQLW PD\ EH FOHDQHG ZLWK D EUXVK PRLVWHQHG
ZLWK FOHDQLQJ VROYHQW DQG ZLSHG GU\ ZLWK D FORWK1

0DJQHWLF VZLWFK ´6µ WHUPLQDO

´%µ WHUPLQDO

´0µ WHUPLQDO
)LHOG FRLO ZLUH

6RFNHW

6WRS ULQJ 3LQLRQ JHDU

2YHUUXQQLQJ
FOXWFK

6QDS ULQJ

3LQLRQ JHDU

2YHU0
UXQQLQJ
FOXWFK

6QDS ULQJ SOLHUV



(1*,1( (/(&75,&$/ ï 6WDUWLQJ 6\VWHP(1*,1( (/(&75,&$/ ï 6WDUWLQJ 6\VWHP49057

5($66(0%/< 6(59,&( 32,176
ò$*6723 5,1*261$3 5,1* ,167$//$7,21
8VLQJ D VXLWDEOH SXOOLQJ WRRO/ SXOO RYHUUXQQLQJ FOXWFK VWRS ULQJ
RYHU VQDS ULQJ1

,163(&7,21 495334635;9

&20087$725 &+(&.
41 3ODFH WKH DUPDWXUH LQ D SDLU RI ´9µ EORFNV DQG FKHFN

WKH UXQRXW ZLWK D GLDO LQGLFDWRU1

6WDQGDUG YDOXH= 3138 PP

/LPLW= 314 PP

51 0HDVXUH WKH FRPPXWDWRU RXWHU GLDPHWHU1

6WDQGDUG YDOXH= 6513 PP

/LPLW= 6413 PP

61 &KHFN WKH XQGHUFXW GHSWK EHWZHHQ VHJPHQWV1

6WDQGDUG YDOXH= 318 PP

),(/' &2,/ 23(10&,5&8,7 7(67 ?7'8!
&KHFN WKH FRQWLQXLW\ EHWZHHQ ILHOG EUXVKHV1 ,I WKHUH LV
FRQWLQXLW\/ WKH ILHOG FRLO LV LQ RUGHU1

6WRS ULQJ
2YHUUXQQLQJ
FOXWFK6WRS ULQJ

6QDS ULQJ

8QGHUFXW

6HJPHQW
0LFD



(1*,1( (/(&75,&$/ ï 6WDUWLQJ 6\VWHP 49058

),(/' &2,/ *5281' 7(67 ?7'8!
&KHFN WKH FRQWLQXLW\ EHWZHHQ ILHOG FRLO EUXVK DQG \RNH1 ,I
WKHUH LV QR FRQWLQXLW\/ WKH ILHOG FRLO LV IUHH IURP HDUWK1

%586+ +2/'(5 &+(&.
&KHFN WKH FRQWLQXLW\ EHWZHHQ EUXVK KROGHU SODWH DQG EUXVK
KROGHU1
,I WKHUH LV QR FRQWLQXLW\/ WKH EUXVK KROGHU LV LQ RUGHU1

29(55811,1* &/87&+ &+(&.
41 :KLOH KROGLQJ FOXWFK KRXVLQJ/ URWDWH WKH SLQLRQ1 'ULYH

SLQLRQ VKRXOG URWDWH VPRRWKO\ LQ RQH GLUHFWLRQ/ EXW VKRXOG
QRW URWDWH LQ RSSRVLWH GLUHFWLRQ1 ,I FOXWFK GRHV QRW IXQFWLRQ
SURSHUO\/ UHSODFH RYHUUXQQLQJ FOXWFK DVVHPEO\1

51 ,QVSHFW SLQLRQ IRU ZHDU RU EXUUV1 ,I SLQLRQ LV ZRUQ RU EXUUHG/
UHSODFH RYHUUXQQLQJ FOXWFK DVVHPEO\1 ,I SLQLRQ LV GDPDJHG/
DOVR LQVSHFW ULQJ JHDU IRU ZHDU RU EXUUV1

)5217 $1' 5($5 %5$&.(7 %86+,1* &+(&.
,QVSHFW EXVKLQJ IRU ZHDU RU EXUUV1 ,I EXVKLQJ LV ZRUQ RU EXUUHG/
UHSODFH IURQW EUDFNHW DVVHPEO\ RU UHDU EUDFNHW DVVHPEO\1

%586+ $1' 635,1* 5(3/$&(0(17
?9*:!
41 %UXVKHV WKDW DUH ZRUQ EH\RQGZHDU OLPLW OLQH/ RURLO0VRDNHG/

VKRXOG EH UHSODFHG1
51 :KHQ UHSODFLQJ JURXQG EUXVK/ VOLGH WKH EUXVK IURP EUXVK

KROGHU E\ SU\LQJ UHWDLQLQJ VSULQJ EDFN1

)LHOG EUXVK

<RNH

,QVXODWHG
EUXVK KROGHU

)UHH

/RFN

:HDU OLPLW OLQH



(1*,1( (/(&75,&$/ ï 6WDUWLQJ 6\VWHP49059

?7'8!
41 %UXVKHV WKDW DUH ZRUQ EH\RQG ZHDU OLPLW OLQH/ RU DUH

RLO0VRDNHG/ VKRXOG EH UHSODFHG1
51 :KHQ UHSODFLQJ ILHOG FRLO EUXVKHV/ FUXVK ZRUQ EUXVK ZLWK

SOLHUV/ WDNLQJ FDUH QRW WR GDPDJH SLJWDLO1

61 6DQG SLJWDLO HQG ZLWK VDQGSDSHU WR HQVXUH JRRG VROGHULQJ1
71 ,QVHUW SLJWDLO LQWR KROH SURYLGHG LQ QHZ EUXVK DQG VROGHU

LW1
0DNH VXUH WKDW SLJWDLO DQG H[FHVV VROGHU GR QRW FRPH
RXW RQWR EUXVK VXUIDFH1

81 :KHQ UHSODFLQJ JURXQG EUXVK/ VOLGH WKH EUXVK IURP EUXVK
KROGHU E\ SU\LQJ UHWDLQHU VSULQJ EDFN1

$50$785( 7(67
$50$785( 6+2570&,5&8,7 7(67
41 3ODFH DUPDWXUH LQ D JURZOHU1
51 +ROG D WKLQ VWHHO EODGH SDUDOOHO DQG MXVW DERYHZKLOH URWDWLQJ

DUPDWXUH VORZO\ LQ JURZOHU1 $ VKRUWHG DUPDWXUH ZLOO FDXVH
EODGH WR YLEUDWH DQG EH DWWUDFWHG WR WKH FRUH1 5HSODFH
VKRUWHG DUPDWXUH1

$50$785( &2,/ ($57+ 7(67
&KHFN WKH LQVXODWLRQ EHWZHHQ HDFK FRPPXWDWRU VHJPHQW DQG
DUPDWXUH FRLO FRUH1
,I WKHUH LV QR FRQWLQXLW\/ WKH LQVXODWLRQ LV LQ RUGHU1

$50$785( &2,/ 23(10&,5&8,7 ,163(&7,21
&KHFN WKH FRQWLQXLW\ EHWZHHQ VHJPHQWV1 ,I WKHUH LV FRQWLQXLW\/
WKH FRLO LV LQ RUGHU1

3LJWDLO
1HZ EUXVK

6ROGHUHG +0DNH
VXUH WKDW WKHUH LV
QR H[FHVV VROGHU
RQ EOXVK VXUIDFH,

6XUIDFHPDUNHG

*URZOHU



(1*,1( (/(&75,&$/ ï ,JQLWLRQ 6\VWHP 4905:

,*1,7,21 6<67(0 496333436<5

*(1(5$/ ,1)250$7,21
7KH LJQLWLRQ V\VWHP KDV WKUHH LJQLWLRQ FRLOV +$/ %
DQG &, DQG WKUHH SRZHU WUDQVLVWRUV +$/ % DQG &,1
(DFK LJQLWLRQ FRLO DQG SRZHU WUDQVLVWRU VXSSO\
FXUUHQW WR HDFK F\OLQGHU SDLU +WKH 1R1 6 DQG 1R1
9 F\OLQGHUV/ 1R1 4 DQG 1R1 7 F\OLQGHUV/ DQG 1R1
5 DQG 1R1 8 F\OLQGHU,1
:KHQ WKH SULPDU\ FXUUHQW VWRSV VXGGHQO\ LQ WKH
LJQLWLRQ FRLO $/ KLJK YROWDJH DSSHDUV LQ WKH
VHFRQGDU\ VLGH RI WKH FRLO1
7KH KLJK YROWDJH LJQLWHV D F\OLQGHU SDLU1 %XW/
ZKHQHYHU RQH F\OLQGHU LV DW WKH FRPSUHVVLRQ VWURNH/
WKH RWKHU F\OLQGHU LV DW WKH FRPSUHVVLRQ VWURNH/
WKH RWKHU F\OLQGHU LV DW WKH H[KDXVW VWURNH1 6R IXHO
PL[WXUH EXUQV RQO\ DW WKH FRPSUHVVLRQ VWURNH VLGH
F\OLQGHU1
,Q WKH VDPH ZD\/ ZKHQ WKH SULPDU\ FXUUHQW VWRSV
VXGGHQO\ LQ LJQLWLRQ FRLO %/ WKH KLJK YROWDJH WKXV
JHQHUDWHG LV DSSOLHG WR WKH VSDUN SOXJV RI WKH 1R1
4 DQG 1R1 7 F\OLQGHUV/ DQG ZKHQ WKH SULPDU\ FXUUHQW

VWRSV VXGGHQO\ LQ LJQLWLRQ FRLO &/ WKH KLJK YROWDJH
WKXV JHQHUDWHG LV DSSOLHG WR WKH VSDUN SOXJV RI
1R1 5 DQG 1R1 8 F\OLQGHUV1
7KH HQJLQH0(&8 FRQWUROV WKH WKUHH LJQLWLRQ SRZHU
WUDQVLVWRUV +$/ % DQG &, WR WXUQ WKHP DOWHUQDWHO\
21 DQG 2))1 7KLV FDXVHV WKH SULPDU\ FXUUHQWV
LQ WKH LJQLWLRQ FRLOV +$/ % DQG &, WR VWRS DOWHUQDWHO\
DQG LJQLWH WKH VSDUN SOXJV LQ WKH RUGHU 4 ï 5 ï
6 ï 7 ï 8 ï 91
7KH HQJLQH0(&8 GHWHUPLQHV ZKLFK WKH LJQLWLRQ FRLOV
VKRXOG EH FRQWUROOHG E\ PHDQV RI WKH VLJQDOV IURP
WKH FDPVKDIW SRVLWLRQ VHQVRU ZKLFK LV LQFRUSRUDWHG
LQ WKH FUDQNVKDIW1 ,W DOVR GHWHFWV WKH FUDQNVKDIW
SRVLWLRQ LQ RUGHU WR LJQLWH DW WKH PRVW DSSURSULDWH
WLPLQJ LQ UHVSRQVH WR WKH HQJLQH RSHUDWLRQ
FRQGLWLRQV1
:KHQ WKH HQJLQH LV FROG RU RSHUDWHG DW KLJK
DOWLWXGHV/ WKH LJQLWLRQ WLPLQJ LV VOLJKWO\ DGYDQFHG
IRU RSWLPXP SHUIRUPDQFH1

$LU IORZ VHQVRU +$)6,

,QWDNH DLU WHPSHUDWXUH VHQVRU

%DURPHWULF SUHVVXUH VHQVRU

(QJLQH FRRODQW WHPSHUDWXUH VHQVRU

,GOH SRVLWLRQ VZLWFK

9HKLFOH VSHHG VHQVRU

,JQLWLRQ VZLWFK067

&DP SRVLWLRQ VHQVRU

&UDQNVKDIW DQJOH VHQVRU

(QJLQH0(&8

,JQLWLRQ FRLO

&\OLQGHU 1R1

3RZHU WUDQVLVWRU XQLW

6SDUN SOXJV

$

%

&

& % $

5 8 7 4 9 6



(1*,1( (/(&75,&$/ ï ,JQLWLRQ 6\VWHP4905;

,*1,7,21 &2,/ 63(&,),&$7,216

,WHPV 6SHFLILFDWLRQV

7\SH 0RXOGHG 60FRLO

,GHQWLILFDWLRQ 1R1 )&3353/ )&3354

63$5. 3/8* 63(&,),&$7,216

,WHPV 6SHFLILFDWLRQV

1*. 3)59-044

'(162 3.53350344

6(59,&( 63(&,),&$7,216 49633363669

,*1,7,21 &2,/

,WHPV 6WDQGDUG YDOXH

3ULPDU\ FRLO UHVLVWDQFH : 31:7 ï 31<3

6HFRQGDU\ FRLO UHVLVWDQFH N: 5314 ï 5:16

63$5. 3/8*

,WHP 6WDQGDUG YDOXH /LPLW

6SDUN SOXJ JDS PP 413 ï 414 416

5(6,67,9( &25'

,WHP /LPLW

5HVLVWDQFH N: 0D[1 55

63(&,$/ 722/

7RRO 1XPEHU 1DPH 8VH

0%<<467; 7HVW KDUQHVV VHW ,QVSHFWLRQ RI LJQLWLRQ SULPDU\ YROWDJH +SRZHU
WUDQVLVWRU FRQQHFWLRQ,

2109(+,&/( 6(59,&( 4963345376<

,*1,7,21 &2,/ &+(&.
35,0$5< &2,/ 5(6,67$1&(
0HDVXUH WKH UHVLVWDQFH EHWZHHQ WKH WHUPLQDOV IRU HDFK
F\OLQGHU +1R14 ï 1R17/ 1R15 ï 1R18/ 1R16 ï 1R19, RI WKH LJQLWLRQ
FRLO DV VKRZQ LQ WKH LOOXVWUDWLRQ1

6WDQGDUG YDOXH= 31:7 ï 31<3 :



(1*,1( (/(&75,&$/ ï ,JQLWLRQ 6\VWHP 4905<

6(&21'$5< &2,/ 5(6,67$1&(
0HDVXUH WKH UHVLVWDQFH EHWZHHQ WKH KLJK0YROWDJH WHUPLQDOV
IRU HDFK F\OLQGHU +1R14 ï 1R17/ 1R15 ï 1R18/ 1R16 ï 1R19,
RI WKH LJQLWLRQ FRLO DV VKRZQ LQ WKH LOOXVWUDWLRQ1

6WDQGDUG YDOXH= 5314 ï 5:16 N:

32:(5 75$16,6725 &217,18,7< &+(&.
49633463659

&KHFN IRU FRQWLQXLW\ EHWZHHQ WKH SRZHU WUDQVLVWRU WHUPLQDOV1
,I WKH SRZHU WUDQVLVWRU LV GHIHFWLYH/ UHSODFH LW1

127(
$Q DQDORJ0W\SH FLUFXLW WHVWHU VKRXOG EH XVHG1

1R1 4 ² 1R1 7 FRLO VLGH
&KHFN WKH FRQWLQXLW\ EHWZHHQ WHUPLQDOV +7, DQG +46,1
418 9 9ROWDJH 7HUPLQDO 1R1

6 7 46

$SSOLHG

1RW DSSOLHG

1R1 5 ² 1R1 8 FRLO VLGH
&KHFN WKH FRQWLQXLW\ EHWZHHQ WHUPLQDOV +7, DQG +45,1
418 9 9ROWDJH 7HUPLQDO 1R1

5 7 45

$SSOLHG

1RW DSSOLHG

1R1 6 ² 1R1 9 FRLO VLGH
&KHFN WKH FRQWLQXLW\ EHWZHHQ WHUPLQDOV +7, DQG +44,1
418 9 9ROWDJH 7HUPLQDO 1R1

4 7 44

$SSOLHG

1RW DSSOLHG

418 9

.ï

. ï

418 9

.ï

. ï

418 9

.ï

. ï



(1*,1( (/(&75,&$/ ï ,JQLWLRQ 6\VWHP49063

5(6,67,9( &25' &+(&. 4963347346;

0HDVXUH WKH UHVLVWDQFH RI WKH DOO VSDUN SOXJ FDEOHV1
41 &KHFN FDS DQG FRDWLQJ IRU FUDFNV1
51 0HDVXUH UHVLVWDQFH1

/LPLW= 0D[1 55 N:

63$5. 3/8* &+(&. 4963348373:

41 5HPRYH WKH DLU LQWDNH SOHQXP1
51 5HPRYH WKH VSDUN SOXJ FDEOHV1

&DXWLRQ
:KHQ SXOOLQJ RII WKH VSDUN SOXJ FDEOH IURP WKH SOXJ
DOZD\V KROG WKH FDEOH FDS/ QRW WKH FDEOH1

61 5HPRYH WKH VSDUN SOXJV1

71 &KHFN WKH SOXJ JDS DQG UHSODFH LI WKH OLPLW LV H[FHHGHG1

6WDQGDUG YDOXH= 413ï414 PP

/LPLW= 416 PP

&DXWLRQ
+4, 'R QRW DWWHPSW WR DGMXVW WKH JDS RI WKH SODWLQXP

SOXJ1
+5, $OZD\V XVH D SOXJ FOHDQHU DQG ILQLVK FOHDQLQJ

ZLWKLQ 53 VHFRQGV1 'R QRW XVH ZLUH EUXVKHV1
2WKHUZLVH/ WKH SODWLQXP WLS PD\ EH GDPDJHG1

81 &OHDQ WKH HQJLQH SOXJ KROHV1

&DXWLRQ
%H FDUHIXO QRW WR DOORZ IRUHLJQ PDWWHU LQ F\OLQGHUV1

91 ,QVWDOO WKH VSDUN SOXJV1

3ODWLQXP WLSV



(1*,1( (/(&75,&$/ ï ,JQLWLRQ 6\VWHP 49064

:$9()250 &+(&. 86,1* $1 $1$/<=(5
+,JQLWLRQ 3ULPDU\ DQG 6HFRQGDU\ 9ROWDJH
:DYHIRUPV,
,JQLWLRQ 6HFRQGDU\ 9ROWDJH :DYHIRUP &KHFN

496334:384<

0($685(0(17 0(7+2'
41 &ODPS WKH VHFRQGDU\ SLFNXS DURXQG D VSDUN SOXJ FDEOH1

127(
+4, 7KH SHDN RI WKH LJQLWLRQ YROWDJH ZLOO EH UHYHUVHG ZKHQ

WKH VSDUN SOXJ FDEOHV RI 1R14/ 1R16/ 1R18 F\OLQGHUV
DUH FODPSHG DQG ZKHQ WKH VSDUN SOXJ FDEOHV RI 1R15/
1R17 DQG 1R19 F\OLQGHUV DUH FODPSHG1

+5, %HFDXVH RI WKH WZR0F\OLQGHU VLPXOWDQHRXV LJQLWLRQ
V\VWHP/ WKH ZDYHV IRU WZR F\OLQGHU LQ HDFK JURXS
DSSHDU GXULQJ ZDYH REVHUYDWLRQ +1R14 F\OLQGHU ï1R17
F\OLQGHU/ 1R15 F\OLQGHU ï 1R18 F\OLQGHU/ 1R16 ï F\OLQGHU
ï1R19 F\OLQGHU,1+RZHYHU/ZDYH REVHUYDWLRQ LV FDUULHG
RXW IRU WKH F\OLQGHU ZLWK WKH VSDUN SOXJ FDEOH FODPSHG
E\ WKH VHFRQGDU\ SLFNXS1

51 &ODPS WKH VSDUN SOXJ FDEOH ZLWK WKH 7ULJJHU SLFNXS1

127(
+4, &ODPS WKH VSDUN SOXJ FDEOH IRU WKH 1R14/ 1R16 RU

1R18 F\OLQGHU RI WKH VDPH JURXS ZLWK WKH F\OLQGHU
WKDW LV FODPSHG ZLWK WKH VHFRQGDU\ SLFNXS1

+5, ,W FDQ EH GLIILFXOW WR LGHQWLI\ ZKLFK F\OLQGHU ZDYHIRUP
LV GLVSOD\HG/ EXW WKH ZDYHIRUP RI WKH F\OLQGHU ZKLFK
LV FODPSHG ZLWK WKH VHFRQGDU\ SLFNXS ZLOO EH VWDEOH/
VR WKLV FDQ EH XVHG DV D UHIHUHQFH IRU LGHQWLILFDWLRQ1



(1*,1( (/(&75,&$/ ï ,JQLWLRQ 6\VWHP49065

67$1'$5' :$9()250
2EVHUYDWLRQ &RQGLWLRQV

)81&7,21 6(&21'$5<

3$77(51 +(,*+7 +,*+ +RU /2:,

3$77(51 6(/(&725 5$67(5

(QJLQH 6SHHG &XUE LGOH VSHHG

N9

6HFRQGDU\
LJQLWLRQ
YROWDJH
ZDYHIRUP

,JQLWLRQ YROWDJH
+SRLQW ',

'ZHOO
VHFWLRQ

3RLQW &

6SDUN OLQH +SRLQW $,

:DYH GDPSLQJ
UHGXFWLRQ VHFWLRQ
+SRLQW %,

7LPH

2EVHUYDWLRQ &RQGLWLRQ +7KH RQO\ FKDQJH IURP SUHYLRXV FRQGLWLRQ LV WKH SDWWHUQ VHOHFWRU1,

3$77(51 6(/(&725 ',63/$<

6HFRQGDU\
LJQLWLRQ
YROWDJH
ZDYHIRUP

N9

1R14 F\OLQGHU

3

1R15 F\OLQGHU
LJQLWLRQ QRLVH

1R16 F\OLQGHU
LJQLWLRQ QRLVH

1R17 F\OLQGHU
+:DYHIRUP LV GLVWXUEHG1,

1R18 F\OLQGHU
LJQLWLRQ QRLVH

1R19 F\OLQGHU
LJQLWLRQ QRLVH

1HXWUDO VHFWLRQ

7LPH



(1*,1( (/(&75,&$/ ï ,JQLWLRQ 6\VWHP 49066

:$9()250 2%6(59$7,21 32,176
3RLQW $= 7KH KHLJKW/ OHQJWK DQG VORSH RI WKH VSDUN OLQH VKRZ WKH IROORZLQJ WUHQGV +5HIHU WR DEQRUPDO

ZDYHIRUP H[DPSOHV/ 4/ 5/ 6 DQG 7,1

6SDUN OLQH 3OXJ JDS &RQGLWLRQ RI
HOHFWURGH

&RPSUHVVLRQ
IRUFH

&RQFHQWUDWLRQ RI
DLU PL[WXUH

,JQLWLRQ WLPLQJ 6SDUN SOXJ
FDEOH

/HQJWK /RQJ 6PDOO 1RUPDO /RZ 5LFK $GYDQFHG /HDN

6KRUW /DUJH /DUJH ZHDU +LJK /HDQ 5HWDUGHG +LJK
UHVLVWDQFH

+HLJKW +LJK /DUJH /DUJH ZHDU +LJK /HDQ 5HWDUGHG +LJK
UHVLVWDQFH

/RZ 6PDOO 1RUPDO /RZ 5LFK $GYDQFHG /HDN

6ORSH /DUJH 3OXJ LV IRXOHG ï ï ï ï

3RLQW %= 1XPEHU RI YLEUDWLRQ LQ UHGXFWLRQ YLEUDWLRQ VHFWLRQ +5HIHU WR DEQRUPDO ZDYHIRUP H[DPSOH 8,

1XPEHU RI YLEUDWLRQV &RLO DQG FRQGHQVHU

7KUHH RU PRUH 1RUPDO

([FHSW DERYH $EQRUPDO

3RLQW &= 1XPEHU RI YLEUDWLRQV DW EHJLQQLQJ RI GZHOO VHFWLRQ +5HIHU WR DEQRUPDO ZDYHIRUP H[DPSOH 8,

1XPEHU RI YLEUDWLRQV &RLO

8ï9 RU KLJKHU 1RUPDO

([FHSW DERYH $EQRUPDO

3RLQW '= ,JQLWLRQ YROWDJH KHLJKW +GLVWULEXWLRQ SHU HDFK F\OLQGHU, VKRZV WKH IROORZLQJ WUHQGV1

,JQLWLRQ
YROWDJH

3OXJ JDS &RQGLWLRQ RI
HOHFWURGH

&RPSUHVVLRQ
IRUFH

&RQFHQWUDWLRQ RI
DLU PL[WXUH

,JQLWLRQ WLPLQJ 6SDUN SOXJ FDEOH

+LJK /DUJH /DUJH ZHDU +LJK /HDQ 5HWDUGHG +LJK UHVLVWDQFH

/RZ 6PDOO 1RUPDO /RZ 5LFK $GYDQFHG /HDN



(1*,1( (/(&75,&$/ ï ,JQLWLRQ 6\VWHP49067

(;$03/(6 2) $%1250$/ :$9()2506

$EQRUPDO ZDYHIRUP :DYH FKDUDFWHULVWLFV &DXVH RI SUREOHP

([DPSOH 4

3433548

6SDUN OLQH LV KLJK DQG VKRUW1 6SDUN SOXJ JDS LV WRR ODUJH1

([DPSOH 5 6SDUN OLQH LV ORZ DQG ORQJ/ DQG LV
VORSLQJ1
$OVR/ WKH VHFRQG KDOI RI WKH VSDUN OLQH
LV GLVWRUWHG1 7KLV FRXOG EH D UHVXOW RI
PLVILULQJ1

6SDUN SOXJ JDS LV WRR VPDOO1

([DPSOH 6 6SDUN OLQH LV ORZ DQG ORQJ/ DQG LV
VORSLQJ1 +RZHYHU/ WKHUH LV DOPRVW QR
VSDUN OLQH GLVWRUWLRQ1

6SDUN SOXJ JDS LV IRXOHG1

([DPSOH 7 6SDUN OLQH LV KLJK DQG VKRUW1
'LIILFXOW WR GLVWLQJXLVK EHWZHHQ WKLV
DQG DEQRUPDO ZDYHIRUP H[DPSOH 41

6SDUN SOXJ FDEOH LV QHDUO\ IDOOLQJ RII1
+&DXVLQJ D GXDO LJQLWLRQ,

([DPSOH 8 1R ZDYHV LQ ZDYH GDPSLQJ VHFWLRQ1 /D\HU VKRUW LQ LJQLWLRQ FRLO



(1*,1( (/(&75,&$/ ï ,JQLWLRQ 6\VWHP 49068

,JQLWLRQ 3ULPDU\ 9ROWDJH :DYHIRUP &KHFN
0($685(0(17 0(7+2'
41 'LVFRQQHFW WKH SRZHU WUDQVLVWRU FRQQHFWRU DQG FRQQHFW

WKH VSHFLDO WRRO +KDUQHVV FRQQHFWRU= 0%<<467;, LQ
EHWZHHQ1

51 &RQQHFW WKH DQDO\]HU SULPDU\ SLFNXS WR WKH SRZHU
WUDQVLVWRU FRQQHFWRU WHUPLQDO 46 ZKHQ REVHUYLQJ WKH 1R1
4 ² 1R1 7 F\OLQGHU JURXS/ WHUPLQDO 45 IRU WKH 1R1 5 ²
1R1 8 F\OLQGHU JURXS/ DQG WHUPLQDO 44 IRU WKH 1R1 6 ²
1R1 9 F\OLQGHU JURXS1

61 &RQQHFW WKH SULPDU\ SLFNXS HDUWK WHUPLQDO1
71 &ODPS WKH VSDUN SOXJ FDEOH ZLWK WKH WULJJHU SLFNXS1

127(
+4, &ODPS WKH VSDUN SOXJ FDEOH IRU 1R1 4/ 1R1 6 DQG

1R1 8 F\OLQGHUV RI WKH VDPH JURXS ZLWK WKH F\OLQGHU
WKDW LV FRQQHFWHG WR WKH SULPDU\ SLFNXS1

+5, 7KH ZDYH0IRUP RI HLWKHU F\OLQGHU LQ WKH VDPH JURXS
ZLOO DSSHDU DW WKH OHIW HGJH RI WKH VFUHHQ1

67$1'$5' :$9(0)250
2EVHUYDWLRQ &RQGLWLRQV

)81&7,21 6(&21'$5<

3$77(51 +(,*+7 +,*+ +RU /2:,

3$77(51 6(/(&725 5$67(5

(QJLQH 6SHHG &XUE LGOH VSHHG

+9,

=HQHU YROWDJH
+3RLQW &,

+$SSUR[1 73 u 439, 6SDUN OLQH +SRLQW $,433

:DYH GDPSLQJ UHGXFWLRQ VHFWLRQ
+SRLQW %,

'ZHOO
VHFWLRQ

3ULPDU\
LJQLWLRQ
YROWDJH
ZDYH0IRUP 3

7LPH

$QDO\]HU

3RZHU
WUDQVLVWRU
FRQQHFWRU

3ULPDU\
SLFNXS

(DUWK
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2EVHUYDWLRQ &RQGLWLRQV +2QO\ SDWWHUQ VHOHFWRU EHORZ FKDQJHV IURP WKH DERYH FRQGLWLRQV1,

3$77(51 6(/(&725 ',63/$<

+9,

433

1R1 4 +RU 1R1 7,
F\OLQGHU

1R1 5 +RU 1R1 8,
F\OLQGHU
LJQLWLRQ QRLVH

1R1 6 +RU 1R1 9,
F\OLQGHU
LJQLWLRQ QRLVH

1R1 7 +RU 1R1 4,
F\OLQGHU

1R1 8 +RU 1R1 5,
F\OLQGHU
LJQLWLRQ QRLVH

1R1 9 +RU 1R1 6,
F\OLQGHU LJQLWLRQ
QRLVH

3ULPDU\
LJQLWLRQ
YROWDJH
ZDYH0IRUP

1HXWUDO VHFWLRQ

3
7LPH

:$9()250 2%6(59$7,21 32,176
3RLQW $= 7KH KHLJKW/ OHQJWK DQG VORSH RI WKH VSDUN OLQH +UHIHU WR DEQRUPDO ZDYHIRUP H[DPSOHV 4/ 5/

6 DQG 7, VKRZ WKH IROORZLQJ WUHQGV1

6SDUN OLQH 3OXJ JDS &RQGLWLRQ RI
HOHFWURGH

&RPSUHVVLRQ
IRUFH

&RQFHQWUDWLRQ RI
DLU PL[WXUH

,JQLWLRQ WLPLQJ +LJK WHQVLRQ
FDEOH

/HQJWK /RQJ 6PDOO 1RUPDO /RZ 5LFK $GYDQFHG /HDN

6KRUW /DUJH /DUJH ZHDU +LJK /HDQ 5HWDUGHG +LJK
UHVLVWDQFH

+HLJKW +LJK /DUJH /DUJH ZHDU +LJK /HDQ 5HWDUGHG +LJK
UHVLVWDQFH

/RZ 6PDOO 1RUPDO /RZ 5LFK $GYDQFHG /HDN

6ORSH /DUJH 3OXJ LV IRXOHG ï ï ï ï

3RLQW %= 1XPEHU RI YLEUDWLRQ LQ UHGXFWLRQ YLEUDWLRQ VHFWLRQ
+5HIHU WR DEQRUPDO ZDYHIRUP H[DPSOH 8,

1XPEHU RI YLEUDWLRQV &RLO/ FRQGHQVHU

6 RU KLJKHU 1RUPDO

([FHSW DERYH $EQRUPDO
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3RLQW &= +HLJKW RI =HQHU YROWDJH

+HLJKW RI =HQHU YROWDJH 3UREDEOH FDXVH

+LJK 3UREOHP LQ =HQHU GLRGH

/RZ $EQRUPDO UHVLVWDQFH LQ
SULPDU\ FRLO FLUFXLW

(;$03/(6 2) $%1250$/ :$9()2506

$EQRUPDO ZDYHIRUP :DYH FKDUDFWHULVWLFV &DXVH RI SUREOHP

([DPSOH 4 6SDUN OLQH LV KLJK DQG VKRUW1 6SDUN SOXJ JDS LV WRR ODUJH1

([DPSOH 5 6SDUN OLQH LV ORZ DQG ORQJ/ DQG LV
VORSLQJ1
$OVR/ WKH VHFRQG KDOI RI WKH VSDUN OLQH
LV GLVWRUWHG1 7KLV FRXOG EH D UHVXOW RI
PLVILULQJ1

6SDUN SOXJ JDS LV WRR VPDOO1

([DPSOH 6 6SDUN OLQH LV ORZ DQG ORQJ/ DQG LV
VORSLQJ1 +RZHYHU/ WKHUH LV DOPRVW QR
VSDUN OLQH GLVWRUWLRQ1

6SDUN SOXJ JDS LV IRXOHG1

([DPSOH 7 6SDUN OLQH LV KLJK DQG VKRUW1 6SDUN SOXJ FDEOH LV QHDUO\ IDOOLQJ RII1
+&DXVLQJ D GXDO LJQLWLRQ,
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$EQRUPDO ZDYHIRUP &DXVH RI SUREOHP:DYH FKDUDFWHULVWLFV

([DPSOH 8 1R ZDYHV LQ ZDYH GDPSLQJ VHFWLRQ /D\HU VKRUW LQ LJQLWLRQ FRLO

&$06+$)7 326,7,21 6(1625 $1' &5$1.6+$)7 $1*/(
6(1625 ?9*:! 496335836;4

5(029$/ $1' ,167$//$7,21

3UH0UHPRYDO DQG 3RVW0LQVWDOODWLRQ 2SHUDWLRQ
5HPRYDO DQG ,QVWDOODWLRQ RI 7LPLQJ %HOW &RYHU
+5HIHU WR *5283 44$ ï 7LPLQJ %HOW1,

6

4

5

43 ï 44 1P

< 1P

5HPRYDO VWHSV
41 &OLS
51 &DPVKDIW SRVLWLRQ VHQVRU
61 &UDQNVKDIW DQJOH VHQVRU
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*/2: 6<67(0 4973334335<

*(1(5$/ ,1)250$7,21
6(/)05(*8/$7,1* */2: 6<67(0
7KH VHOI0UHJXODWLQJ JORZ V\VWHP UHGXFHV WKH WLPH
UHTXLUHG IRU VWDUWLQJ DW ORZ WHPSHUDWXUHV WR SURYLGH
D GHJUHH RI VWDUWLQJ DQG RSHUDWLRQ WKDW LV LGHQWLFDO
WR SHWURO0HQJLQH YHKLFOHV E\ SUHKHDWLQJ WKH JORZ
SOXJV DW VXSHU0TXLFN VSHHG1
7KH JORZ FRQWURO XQLW FRQWUROV ERWK WKH WLPH GXULQJ
ZKLFK FXUUHQW LV VXSSOLHG WR WKH JORZ SOXJV DIWHU
WKH LJQLWLRQ VZLWFK LV WXUQHG WR WKH 21 SRVLWLRQ DQG

DOVR WKH JORZ LQGLFDWRU ODPS LOOXPLQDWLRQ WLPH LQ
DFFRUGDQFH ZLWK WKH HQJLQH FRRODQW WHPSHUDWXUH1
7KH UHVLVWDQFHV RI WKH KHDWLQJ FRLOV ZKLFK DUH EXLOW
LQWR WKH JORZ SOXJV LQFUHDVH DV WKH JORZ SOXJ
WHPSHUDWXUHV EHFRPH KLJKHU1 $V D UHVXOW RI WKLV/
WKH IORZ RI FXUUHQW JUDGXDOO\ GHFUHDVHV/ WKXV
VWDELOL]LQJ WKH JORZ SOXJ WHPSHUDWXUH DW WKH
VSHFLILHG WHPSHUDWXUH1

*ORZ SOXJ UHOD\
*ORZ FRQWURO XQLW

3UH0KHDW LQGLFDWRU ODPS

(QJLQH FRRODQW
WHPSHUDWXUH VHQVRU

&KDUJH ODPS

*ORZ SOXJV 21
67

$OWHUQDWRU 6WDUWHU PRWRU

%DWWHU\

,JQLWLRQ VZLWFK
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6(59,&( 63(&,),&$7,216 497333633:3

,WHP 6WDQGDUG YDOXH

5HVLVWDQFH EHWZHHQ JORZ SOXJ SODWH DQG JORZ SOXJ ERG\
+SDUDOOHO UHVLVWDQFH IRU 7 JORZ SOXJV, +DW 53 E&, :

3148 ï 3158

9ROWDJHEHWZHHQJORZSOXJSODWHDQG
JORZ SOXJ ERG\ 9

,PPHGLDWHO\ DIWHU LJQL0
WLRQ VZLWFK LV WXUQHG WR
21 +ZLWKRXW VWDUWLQJ
WKH HQJLQH,

< ï44 +'URSV WR 39 DIWHU 7 ï; VHFRQGV KDYHSDVVHG,

:KLOH HQJLQH LV FUDQN0
LQJ

9 RU PRUH

:KLOH HQJLQH LV ZDUP0
LQJ XS

45 ï 48 +'URSV WR 3 9 ZKHQ WKH HQJLQH FRRODQW
WHPSHUDWXUH LQFUHDVHV WR 93 E& RU PRUH RU LI 4;3
VHFRQGV KDYH SDVVHG VLQFH WKH HQJLQH ZDV VWDUWHG,

*ORZ SOXJ UHVLVWDQFH +DW 53 E&, : 319 ï 413

6($/$17 49733383354

,WHP 6SHFLILHG VHDODQW 5HPDUN

(QJLQH FRRODQW WHPSHUDWXUH VHQVRU 60 1XW /RFNLQJ 3DUW 1R174:4 RU HTXLYDOHQW 'U\LQJ VHDODQW



(1*,1( (/(&75,&$/ ï *ORZ 6\VWHP 49074

2109(+,&/( 6(59,&( 49733433394

6(/)05(*8/$7,1* */2: 6<67(0 &+(&.
41 &KHFN WKDW WKH EDWWHU\ YROWDJH LV 44 ï 46 91
51 &KHFN WKDW WKH HQJLQH FRRODQW WHPSHUDWXUH LV 73 E& RU

OHVV1

127(
,I WKH HQJLQH FRRODQW WHPSHUDWXUH LV WRR KLJK/ GLVFRQQHFW
WKH HQJLQH FRRODQW WHPSHUDWXUH VHQVRU FRQQHFWRU1

61 0HDVXUH WKH UHVLVWDQFH EHWZHHQ WKH JORZ SOXJ SODWH DQG
WKH JORZ SOXJ ERG\ +HDUWK,1

6WDQGDUG YDOXH= 3148 ï 3158 : +DW 53 E&,

127(
7KH UHVLVWDQFH YDOXH LV WKH SDUDOOHO UHVLVWDQFH YDOXH IRU
WKH IRXU JORZ SOXJV1

71 &RQQHFW D YROWPHWHU EHWZHHQ WKH JORZ SOXJ SODWH DQG
WKH JORZ SOXJ ERG\ +HDUWK,1

81 0HDVXUH WKH YROWDJH LPPHGLDWHO\ DIWHU WKH LJQLWLRQ VZLWFK
LV WXUQHG WR 21 +ZLWKRXW VWDUWLQJ WKH HQJLQH,1

6WDQGDUG YDOXH=
< ï 44 9 +'URSV WR 3 9 DIWHU 7 ï ; VHFRQGV KDYH
SDVVHG,

,Q DGGLWLRQ/ FKHFN WR EH VXUH WKDW WKH JORZ LQGLFDWRU ODPS
+UHG, LOOXPLQDWHV LPPHGLDWHO\ DIWHU WKH LJQLWLRQ VZLWFK LV
WXUQHG WR 211

127(
7KH WLPH GXULQJ ZKLFK WKH YROWDJH DSSHDUV +HQHUJL]LQJ
WLPH, ZLOO GHSHQG RQ WKH HQJLQH FRRODQW WHPSHUDWXUH1

91 0HDVXUH WKH YROWDJH ZKLOH WKH HQJLQH LV FUDQNLQJ1

6WDQGDUG YDOXH= 9 9 RU PRUH

:1 6WDUW WKH HQJLQH DQGPHDVXUH WKH YROWDJH ZKLOH WKH HQJLQH
LV ZDUPLQJ XS1
+RZHYHU/ LI WKH HQJLQH FRRODQW WHPSHUDWXUH ULVHV DERYH
93 E&RU ZKHQ 4;3 VHFRQGV KDYH SDVVHG VLQFH WKH HQJLQH
ZDV VWDUWHG/ WKH YROWDJH ZLOO DOZD\V UHWXUQ WR 3 91 +5HIHU
WR WKH *ORZ 3OXJ (QHUJL]DWLRQ 7LPLQJ &KDUW1,

6WDQGDUG YDOXH= 45 ï 48 9

+.,

+ï,
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?5HIHUHQFH!
*ORZ 3OXJ (QHUJL]DWLRQ 7LPLQJ &KDUW

,JQLWLRQ
VZLWFK

67$57

21

2))

*ORZ
LQGLFDWRU ODPS

21

2))

*ORZ SOXJ
UHOD\

21

2))

$OWHUQDWRU
/ WHUPLQDO

+
/

74= *ORZ LQGLFDWRU ODPS
75= *ORZ SOXJ UHOD\ GULYH WLPH DIWHU LJQLWLRQ VZLWFK LV WXUQHG 21
76= *ORZ SOXJ UHOD\ GULYH WLPH DIWHU HQJLQH VWDUWV +DIWHU JORZ,

127(
$IWHU JORZ WLPH 76 EHFRPHV ORQJHU DV WKH HQJLQH FRRODQW WHPSHUDWXUH GURSV1

*/2: ) (*5 &21752/ 81,7 &+(&. 49733553397

*ORZ ) (*5 FRQWURO XQLW
*ORZ ) (*5
FRQWURO XQLW
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41 0HDVXUH WKH YROWDJH DW WKH FRQWURO XQLW WHUPLQDOV1

127(
+4, ,QVSHFW ZLWK WKH FRQWURO XQLW FRQQHFWRU FRQQHFWHG1
+5, :KHQ PHDVXULQJ WKH YROWDJH/ FRQQHFW WKH FRQWURO XQLW WHUPLQDO +59, WR WKH HDUWK1

7HUPLQDO 9ROWDJH 5HIHUHQFH 7DEOH

,QVSHFWLRQ
WHUPLQDO

,QVSHFWLRQ LWHP ,QVSHFWLRQ FRQGLWLRQ 6WDQGDUG YDOXH

8 (QJLQH FRRODQW ,JQLWLRQ VZLWFK (QJLQH FRRODQW WHPSHUDWXUH=ï53 E& 716 ï 718 9
WHPSHUDWXUH VHQVRU
+(QJLQH FRRODQW

´21µo ´2))µ
(QJLQH FRRODQW WHPSHUDWXUH= 3 E& 61: ï 61< 9

WHPSHUDWXUH GHWHF0
WLRQ, (QJLQH FRRODQW WHPSHUDWXUH= 53 E& 51; ï 613 9

(QJLQH FRRODQW WHPSHUDWXUH= 73 E& 41< ï 514 9

(QJLQH FRRODQW WHPSHUDWXUH= ;3 E& 318 ï 31: 9

45 ,JQLWLRQ VZLWFK +SRZHU
VXSSO\,

,JQLWLRQ VZLWFK ´2))µo ´67$57µ ; 9 RU PRUH

47 *ORZ SOXJ UHOD\
+JORZ WLPH FRQWURO,

,JQLWLRQ VZLWFK ´2))µo ´21µ
(QJLQH FRRODQW WHPSHUDWXUH= 73 E& RU OHVV
+3UH0JORZ IXQFWLRQ LQVSHFWLRQ,

< ï 45 9
3 ï 318 9 DIWHU
DSSUR[1 ; VHF1
+ZKHQ HQJLQH
FRRODQW WHPSHUD0
WXUH LV 53 E&,

4: *ORZ LQGLFDWRU ODPS ,JQLWLRQ VZLWFK ´2))µo ´21µ
(QJLQH FRRODQW WHPSHUDWXUH= 73 E& RU OHVV

3 ï 4 9
44 ï 46 9 DIWHU
DSSUR[1 4 VHF1
+ZKHQ HQJLQH
FRRODQW WHPSHUD0
WXUH LV 53 E&,

56 $OWHUQDWRU FKDUJLQJ ,JQLWLRQ VZLWFK ´2))µo ´21µ 4 ï 7 9
VLJQDO +´/µ WHUPLQDO,

(QJLQH LV LGOLQJ 44 9 RU PRUH

59 (DUWK ï ï

51 5HPRYH WKH FRQWURO XQLW FRQQHFWRU DQG FKHFN WKH
FRQWLQXLW\ EHWZHHQ WKH KDUQHVV0VLGH FRQQHFWRU WHUPLQDOV1

,QVSHFWLRQ
WHUPLQDO

,QVSHFWLRQ LWHP &RQWLQXLW\
+UHVLVWDQFH YDOXH,

47 ï 59 *ORZ SOXJ UHOD\ &RQWLQXLW\
+DSSUR[1 53:,

*ORZ ) (*5 FRQWURO XQLW KDUQHVV0VLGH
FRQQHFWRU DV VHHQ IURP WKH WHUPLQDO VLGH
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*/2: 3/8* 5(/$< &+(&. 49733583365

41 &KHFN WR EH VXUH WKDW WKHUH LV FRQWLQXLW\ +DSSUR[1 53 :,
EHWZHHQ JORZ SOXJ UHOD\ WHUPLQDO +4, DQG WKH EUDFNHW
+HDUWK,1

51 8VH MXPSHU FDEOHV WR FRQQHFW WHUPLQDO +4, RI WKH JORZ
SOXJ UHOD\ WR WKH EDWWHU\ +., WHUPLQDO DQG WKH EUDFNHW
WR WKH EDWWHU\ +ï, WHUPLQDO

&DXWLRQ
+4, $OZD\V EH VXUH WR GLVFRQQHFW WKH KDUQHVVHV

FRQQHFWHG WR JORZ SOXJ UHOD\ WHUPLQDOV +5, DQG
+6, EHIRUH XVLQJ WKH MXPSHU FDEOHV1

+5, 7KH WHUPLQDOV RI WKH GLVFRQQHFWHGKDUQHVVHVPXVW
QRW EH VKRUWHG WR HDUWK1

+6, :KHQ FRQQHFWLQJ WKH MXPSHU FDEOHV/ EH YHU\
FDUHIXO QRW WR PDNH D PLVWDNH LQ FRQQHFWLQJ WKH
WHUPLQDOV/ DV WKLV ZLOO FDXVH GDPDJH WR WKH UHOD\1

61 &KHFN WKH FRQWLQXLW\ EHWZHHQ JORZ SOXJ UHOD\ WHUPLQDOV
+5, DQG +6,ZKLOH GLVFRQQHFWLQJ DQG FRQQHFWLQJ WKH MXPSHU
FDEOH DW WKH EDWWHU\ +., WHUPLQDO

-XPSHU FDEOH DW EDWWHU\ +.,
WHUPLQDO

&RQWLQXLW\ EHWZHHQ WHUPLQDOV
+5, ï +6,

&RQQHFWHG &RQWLQXLW\ +3134 : RU OHVV,

'LVFRQQHFWHG 1R FRQWLQXLW\ +LQILQLWH
UHVLVWDQFH,

*/2: 3/8* &+(&. 497334<33;5

41 5HPRYH WKH JORZ SOXJ SODWH1
51 0HDVXUH WKH UHVLVWDQFH EHWZHHQ WKH JORZ SOXJ WHUPLQDOV

DQG WKH ERG\1

6WDQGDUG YDOXH= 319 ï 413 : +DW 53 E&,

*ORZ SOXJ UHOD\

%DWWHU\

*ORZ SOXJ
UHOD\ %UDFNHW

+HDUWK,

+.,

+ï,
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(1*,1( &22/$17 7(03(5$785( 6(1625
&+(&. 497335;3364

41 5HPRYH WKH HQJLQH FRRODQW WHPSHUDWXUH VHQVRU1

51 :KLOH WKH VHQVRU VHFWLRQ RI WKH HQJLQH FRRODQW
WHPSHUDWXUH VHQVRU LV LPPHUVHG/ PHDVXUH WKH UHVLVWDQFH
EHWZHHQ +%, WHUPLQDO DQG WKH ERG\1

7HPSHUDWXUH +E&, 5HVLVWDQFH YDOXH +N:,

3 ;19

53 6158 r 3166

73 418

;3 316

61 $IWHU DSSO\LQJ VSHFLILHG VHDODQW WR WKH WKUHDGHG SRUWLRQ/
WLJKWHQ WR WKH VSHFLILHG WRUTXH1

6SHFLILHG VHDODQW=
60 1XW /RFNLQJ 3DUW 1R1 74:4 RU HTXLYDOHQW

7LJKWHQLQJ WRUTXH= 68 1P

(QJLQH FRRODQW WHPSHUDWXUH JDXJH XQLW
+HQJLQH FRRODQW WHPSHUDWXUH VHQVRU,

$
%
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*/2: 3/8* 497334;335:

5(029$/ $1' ,167$//$7,21

41; 1P

4; 1P

45

6

41; 1P

5HPRYDO VWHSV
41 &RQQHFWRU FRQQHFWLRQ
51 *ORZ SOXJ SODWH

*$ò 61 *ORZ SOXJ

5(029$/ 6(59,&( 32,17
*$ò*/2: 3/8* 5(029$/
5HPRYH JORZ SOXJ E\ KDQG DIWHU ORRVHQLQJ ZLWK WRRO DV LWV
FHUDPLF SDUW LV IUDJLOH1

,163(&7,21 497334<3377

- &KHFN IRU UXVW RQ JORZ SOXJ SODWH1
- &KHFN JORZ SOXJ IRU GDPDJH1

&DXWLRQ
'R QRW XVH D SOXJ WKDW KDV EHHQ GURSSHG IURP D KHLJKW
RI 43 FP RU PRUH1


	ENGINE ELECTRICAL [16]
	CHARGING SYSTEM
	GENERAL INFORMATION
	SERVICE SPECIFICATIONS
	SPECIAL TOOL
	ON-VEHICLE SERVICE
	ALTERNATOR

	STARTING SYSTEM
	GENERAL INFORMATION
	SERVICE SPECIFICATIONS
	STARTER MOTOR

	IGNITION SYSTEM
	GENERAL INFORMATION
	SERVICE SPECIFICATIONS
	SPECIAL TOOL
	ON-VEHICLE SERVICE
	CAMSHAFT POSITION SENSOR AND CRANKSHAFT ANGLE  SENSOR <6G7>

	GLOW SYSTEM
	GENERAL INFORMATION
	SERVICE SPECIFICATIONS
	SEALANT
	ON-VEHICLE SERVICE
	GLOW PLUG



