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(1*,1(
/8%5,&$7,21

&217(176 4543<3334:7

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

/8%5,&$176 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 1 1 1 1 1

63(&,$/ 722/6 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 1

2109(+,&/( 6(59,&( 61 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(QJLQH 2LO &KHFN 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 1 1 1

(QJLQH 2LO 5HSODFHPHQW 61 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2LO )LOWHU 5HSODFHPHQW 71 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2LO /HYHO :DUQLQJ 6\VWHP &KHFN 81 1 1 1 1 1 1 1 1 1 1 1 1 1

(1*,1( 2,/ &22/(5 ?7'8! :1 1 1 1 1 1 1 1 1 1 1 1 1 1
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*(1(5$/ ,1)250$7,21 454333434:9

7KH OXEULFDWLRQ PHWKRG LV D IXOO\ IRUFH0IHG/ IXOO0IORZ
ILOWUDWLRQ W\SH1

7KH FRUUXJDWH ILQ W\SH RI HQJLQH RLO FRROHU KDYH
EHHQ DGRSWHG/ DQG LQVWDOOHG IRUZDUG RI WKH UDGLDWRU1
?7'8!

,WHPV 9*:/ 7'8

2LO SXPS W\SH 7URFKRLG W\SH

'ULYH PHWKRG &UDQNVKDIW

(1*,1( 2,/6
+HDOWK :DUQLQJ
3URORQJHG DQG UHSHDWHG FRQWDFW ZLWK PLQHUDO RLO
ZLOO UHVXOW LQ WKH UHPRYDO RI QDWXUDO IDWV IURP WKH
VNLQ/ OHDGLQJ WR GU\QHVV/ LUULWDWLRQ DQG GHUPDWLWLV1
,Q DGGLWLRQ/ XVHG HQJLQH RLO FRQWDLQV SRWHQWLDOO\

KDUPIXO FRQWDPLQDQWVZKLFKPD\ FDXVH VNLQ FDQFHU1
$GHTXDWH PHDQV RI VNLQ SURWHFWLRQ DQG ZDVKLQJ
IDFLOLWLHV PXVW EH SURYLGHG1

5HFRPPHQGHG 3UHFDXWLRQV
7KH PRVW HIIHFWLYH SUHFDXWLRQ LV WR DGDSW ZRUNLQJ
SUDFWLFHV ZKLFK SUHYHQW/ DV IDU DV SUDFWLFDEOH/ WKH
ULVN RI VNLQ FRQWDFW ZLWK PLQHUDO RLOV/ IRU H[DPSOH
E\XVLQJ HQFORVHG V\VWHPV IRUKDQGOLQJ XVHGHQJLQH
RLO DQG E\ GHJUHDVLQJ FRPSRQHQWV/ ZKHUH
SUDFWLFDEOH/ EHIRUH KDQGOLQJ WKHP1
2WKHU SUHFDXWLRQV=
- $YRLG SURORQJHG DQG UHSHDWHG FRQWDFW ZLWK RLOV/

SDUWLFXODUO\ XVHG HQJLQH RLOV1
- :HDU SURWHFWLYH FORWKLQJ/ LQFOXGLQJ LPSHUYLRXV

JORYHV ZKHUH SUDFWLFDEOH1
- $YRLG FRQWDPLQDWLQJ FORWKHV/ SDUWLFXODUO\

XQGHUSDQWV/ ZLWK RLO1
- 'R QRW SXW RLO\ UDJV LQ SRFNHWV/ WKH XVH RI

RYHUDOOV ZLWKRXW SRFNHWV ZLOO DYRLG WKLV1
- 'R QRW ZHDU KHDYLO\ VRLOHG FORWKLQJ DQG

RLO0LPSUHJQDWHG IRRW0ZHDU1 2YHUDOOV PXVW EH
FOHDQHG UHJXODUO\ DQG NHSW VHSDUDWH IURP
SHUVRQDO FORWKLQJ1

- :KHUH WKHUH LV D ULVN RI H\H FRQWDFW/ H\H
SURWHFWLRQ VKRXOG EH ZRUQ/ IRU H[DPSOH/
FKHPLFDO JRJJOHV RU IDFH VKLHOGV> LQ DGGLWLRQ
DQ H\H ZDVK IDFLOLW\ VKRXOG EH SURYLGHG1

- 2EWDLQ )LUVW $LG WUHDWPHQW LPPHGLDWHO\ IRU RSHQ
FXWV DQG ZRXQGV1

- :DVK UHJXODUO\ ZLWK VRDS DQG ZDWHU WR HQVXUH
DOO RLO LV UHPRYHG/ HVSHFLDOO\ EHIRUH PHDOV +VNLQ
FOHDQVHUV DQG QDLO EUXVKHV ZLOO KHOS,1 $IWHU
FOHDQLQJ/ WKH DSSOLFDWLRQ RI SUHSDUDWLRQV
FRQWDLQLQJ ODQROLQ WR UHSODFH WKH QDWXUDO VNLQ
RLOV LV DGYLVHG1

- 'R QRW XVH SHWURO/ NHURVLQH/ GLHVHO IXHO/ JDV
RLO/ WKLQQHUV RU VROYHQWV IRU FOHDQLQJ VNLQ1

- 8VH EDUULHU FUHDPV/ DSSO\LQJ WKHP EHIRUH HDFK
ZRUN SHULRG/ WR KHOS WKH UHPRYDO RI RLO IURP
WKH VNLQ DIWHU ZRUN1

- ,I VNLQ GLVRUGHUV GHYHORS/ REWDLQ PHGLFDO DGYLFH
ZLWKRXW GHOD\1
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/8%5,&$176 45433373637

,WHPV 9*: 7'8

(QJLQH RLO $3, FODVVLILFDWLRQ 6* RU KLJKHU &' RU KLJKHU

(QJLQH RLO TXDQWLW\ / 2LO ILOWHU 316 31;

2LO FRROHU ï 317

7RWDO 718 918

63(&,$/ 722/6 454333934:4

7RRO 1XPEHU 1DPH 8VH

0%<<4943 2LO ILOWHU ZUHQFK 5HPRYDO DQG LQVWDOODWLRQ RI HQJLQH RLO ILOWHU
+:KHQ XVLQJ WKH RLO ILOWHU RI 0'685959, ?9*:!

0+3948<3 2LO ILOWHU ZUHQFK 5HPRYDO DQG LQVWDOODWLRQ RI HQJLQH RLO ILOWHU
+:KHQ XVLQJ WKH RLO ILOWHU RI 0'39<:;5 RU
0'6597;<, ?7'8!

2109(+,&/( 6(59,&( 454333<347<

(1*,1( 2,/ &+(&.
41 &KHFN WKH HQJLQH RLO XVLQJ WKH RLO OHYHO JDXJH1
51 &KHFN WKDW WKH RLO LV QRW H[FHVVLYHO\ GLUW\/ WKDW WKHUH LV

QR FRRODQW RU SHWURO PL[HG LQ/ DQG WKDW LW KDV VXIILFLHQW
YLVFRVLW\1

(1*,1( 2,/ 5(3/$&(0(17 454334335;9

41 6WDUW WKH HQJLQH DQG DOORZ LW WR ZDUP XS XQWLO WKH
WHPSHUDWXUH RI WKH FRRODQW UHDFKHV ;3E& WR <3E&1

51 5HPRYH WKH HQJLQH RLO ILOOHU FDS1
61 5HPRYH WKH GUDLQ SOXJ WR GUDLQ RLO1

&DXWLRQ
8VH FDUH DV RLO FRXOG EH KRW1

71 ,QVWDOO D QHZ GUDLQ SOXJ JDVNHW VR WKDW LW IDFHV LQ WKH
GLUHFWLRQ VKRZQ LQ WKH LOOXVWUDWLRQ/ DQG WKHQ WLJKWHQ WKH
GUDLQ SOXJ WR WKH VSHFLILHG WRUTXH1

'UDLQ SOXJ2LO
SDQ
VLGH

6< 1P

'UDLQ SOXJ

6< 1P

2LO
SDQ
VLGH

'UDLQ
SOXJ
JDVNHW

?9*:!

?7'8!

'UDLQ
SOXJ
JDVNHW
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81 5HILOO ZLWK VSHFLILHG TXDQWLW\ RI RLO1

6SHFLILHG (QJLQH 2LO +$3, FODVVLILFDWLRQ,=
?9*:! 6* RU KLJKHU
?7'8! &' RU KLJKHU

7RWDO TXDQWLW\ +,QFOXGHV YROXPH LQVLGH RLO ILOWHU DQG
RLO FRROHU,=

?9*:! 718 /
?7'8! 918 /

91 ,QVWDOO WKH HQJLQH RLO ILOOHU FDS1
:1 &KHFN RLO OHYHO1

2,/ ),/7(5 5(3/$&(0(17 454334435:5

41 6WDUW WKH HQJLQH DQG DOORZ LW WR ZDUP XS XQWLO WKH
WHPSHUDWXUH RI WKH FRRODQW UHDFKHV ;3E& WR <3E&1

51 5HPRYH WKH HQJLQH RLO ILOOHU FDS1
61 5HPRYH WKH XQGHU FRYHU1
71 5HPRYH WKH GUDLQ SOXJ WR GUDLQ RLO1

&DXWLRQ
8VH FDUH DV RLO FRXOG EH KRW1

81 5HPRYH WKH DLU FOHDQHU/ DQG FRYHU WKH DOWHUQDWRU ZLWK
D UDJ VR WKDW RLO ZLOO QRW JHW RQ WKH DOWHUQDWRU1 ?7'89!

91 8VH WKH UHVSHFWLYH WRRO LQ WKH IROOZLQJ WDEOH WR UHPRYH
WKH HQJLQH RLO ILOWHU1

:1 &OHDQ WKH ILOWHU EUDFNHW VLGH PRXQWLQJ VXUIDFH DQG HQVXUH
WKH ROG 20ULQJ KDV EHHQ UHPRYHG1

?9*:!

%DURPHWULF WHPSHUDWXUH

?7'8!

%DURPHWULF WHPSHUDWXUH

0%<<4943/
0+3948<3 RU
FRPPHUFLDO
WRRO
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;1 $SSO\ D VPDOO DPRXQW RI HQJLQH RLO WR WKH 20ULQJ RI WKH
QHZ RLO ILOWHU1

<1 2QFH WKH 20ULQJ RI WKH RLO ILOWHU LV WRXFKLQJ WKH IODQJH/
XVH WKH UHVSHFWLYH WRRO LQ WKH IROORZLQJ WDEOH WR WLJKWHQ
WR WKH VSHFLILHG WRUTXH1

431 ,QVWDOO WKH GUDLQ SOXJ DQG UHILOO WKH HQJLQH RLO1 +5HIHU WR
314506/ (QJLQH 2LO 5HSODFHPHQW1,

6SHFLILHG (QJLQH 2LO +$3, FODVVLILFDWLRQ,=

?9*:! 6* RU KLJKHU
?7'8! &' RU KLJKHU

7RWDO TXDQWLW\ +,QFOXGHV YROXPH LQVLGH RLO ILOWHU DQG
RLO FRROHU,=

?9*:! 718 /
?7'8! 918 /

441 5DFH WKH HQJLQH D IHZ WLPHV/ DQG FKHFN WR EH VXUH WKDW
QR HQJLQH RLO OHDNV IURP WKH LQVWDOODWLRQ VHFWLRQ RI WKH
RLO ILOWHU1

1XPEHU (QJLQH 7RRO 7LJKWHQLQJ WRUTXH

0'685959 9*: 0%<<4943 RU HTXLYDOHQW WRRO $SSUR[1 627 WXUQ +47 1P,

0'39<:;5 7'8 0+3948<3 RU HTXLYDOHQW WRRO $SSUR[1 82; WXUQ +53 1P,

0'6597;< $SSUR[1 627 WXUQ +55 1P,

2,/ /(9(/ :$51,1* 6<67(0 &+(&. 45433533387

41 &KHFN WKDW WKH SURSHU DPRXQW RI RLO KDV EHHQ ILOOHG1
51 :KHQ WKH LJQLWLRQ VZLWFK LV WXUQHG WR 21 +GR QRW VWDUW

WKH HQJLQH,/ FKHFN WKDW WKH RLO OHYHO ZDUQLQJ ODPS
LOOXPLQDWHV1

127(
,I WKH RLO OHYHO ZDUQLQJ ODPS GRHV QRW LOOXPLQDWH/ WKH FDXVH
LV SUREDEO\ D EORZQ ODPS/ RU D PDOIXQFWLRQ LQ WKH UHOD\1

61 :KHQ WKH HQJLQH LV VWDUWHG/ FKHFN WKDW WKH RLO OHYHO ZDUQLQJ
ODPS WXUQV RII1
,I WKH RLO OHYHO ZDUQLQJ ODPS ZLOO QRW JR RXW/ GLVFRQQHFW
WKH FRQQHFWRU RI WKH RLO OHYHO UHOD\ DQGPHDVXUH WKH YROWDJH
RI WKH 1R14 WHUPLQDO RQ WKH KDUQHVV VLGH RI WKH FRQQHFWRU
ZKLOH LGOLQJ WKH HQJLQH LQ RUGHU WR FRQILUP WKDW LW LV WKH
VDPH DV WKH EDWWHU\ YROWDJH1
127(
+4, ,I WKH YROWDJH DW WKH FRQQHFWRU LV WKH VDPH DV WKH

EDWWHU\ YROWDJH/ WKH SUREOHP LV SUREDEO\ D PDOIXQFWLRQ
RI HLWKHU WKH RLO OHYHO UHOD\ RU WKH RLO OHYHO VHQVRU1

20ULQJ

(QJLQH RLO
OHYHO UHOD\

(QJLQH RLO OHYHO VHQVRU
FRQQHFWRU ++DUQHVV VLGH,
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+5, ,I WKH YROWDJH DW WKH FRQQHFWRU LV ORZHU WKDQ WKH EDWWHU\
YROWDJH/ WKH SUREOHP LV SUREDEO\ DPDOIXQFWLRQ RI HLWKHU
WKH DOWHUQDWRU RU WKH ZLULQJ KDUQHVV1

71 'LVFRQQHFW WKH RLO OHYHO VHQVRU FRQQHFWRU1 &KHFN WKDW
WKH RLO OHYHO ZDUQLQJ ODPS LOOXPLQDWHV DIWHU DSSUR[LPDWHO\
73 VHFRQGV1
,I WKH RLO OHYHO ZDUQLQJ ODPS GRHV QRW LOOXPLQDWH/ UHSODFH
WKH RLO OHYHO UHOD\1

81 &KHFN WKH FRQWLQXLW\ EHWZHHQ WKH RLO OHYHO VHQVRU
WHUPLQDOV1

(QJLQH RLO WHPSHUDWXUH 2LO OHYHO &RQWLQXLW\

$W 83q& RU ORZHU 1RUPDO
+SURSHU YROXPH,

&RQWLQXLW\

/RZ +GUDLQHG, &RQWLQXLW\

$W 93q& RU KLJKHU 1RUPDO
+SURSHU YROXPH,

&RQWLQXLW\

/RZ +GUDLQHG, 1R FRQWLQXLW\

91 ,I WKHUH LV D GHIHFW/ UHSODFH WKH RLO OHYHO VHQVRU1

(QJLQH RLO OHYHO VHQVRU
FRQQHFWRU +(TXLSPHQW VLGH,

(QJLQH RLO OHYHO VHQVRU

2LO SDQ

< 1P



(1*,1( /8%5,&$7,21 ï (QJLQH 2LO &RROHU ?7'8! 450:

(1*,1( 2,/ &22/(5 ?7'8! 454334634<6

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

3UH0UHPRYDO 2SHUDWLRQ
- 5DGLDWRU *ULOOH 5HPRYDO

3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- 5DGLDWRU *ULOOH ,QVWDOODWLRQ
- (QJLQH 2LO &KHFNLQJ DQG 6XSSO\LQJ

+5HIHU WR 3145061,

5< ï 67 1P

77 1P

77 1P

4

5 6

8 7

9

5< ï 67 1P

4

2LO FRROHU UHPRYDO VWHSV
*$ò ò%* 41 (\H EROWV

51 2LO FRROHU DVVHPEO\
61 6WD\

2LO FRROHU WXEH DQG KRVH UHPRYDO
VWHSV

*$ò ò%* 41 (\H EROWV
71 2LO UHWXUQ WXEH
81 2LO IHHG WXEH
- (QJLQH RLO ILOWHU +5HIHU WR 3145071,

ò$* 91 2LO FRROHU KRVH DVVHPEO\

5(029$/ 6(59,&( 32,17
*$ò(<( %2/76 5(029$/
&DXWLRQ
%H VXUH WR KROG WKH ZHOG QXW RI WKH RLO FRROHU ZKLOH
ORRVHQLQJ WKH H\H EROW1



(1*,1( /8%5,&$7,21 ï (QJLQH 2LO &RROHU ?7'8!450;

,167$//$7,21 6(59,&( 32,176
ò$*2,/ &22/(5 +26( $66(0%/< +(1*,1( 6,'(,

,167$//$7,21
,QVWDOO WKH RLO FRROHU KRVH DVVHPEO\ ZLWK WKH PDUNLQJV IDFLQJ
XSZDUGV1

ò%*(<( %2/7 ,167$//$7,21
41 3URYLVLRQDOO\ WLJKWHQ WKH H\H EROW1
51 $OLJQ WKH ZKLWH PDUNLQJV RI WKH RLO IHHG WXEH DQG RLO UHWXUQ

WXEH ZLWK WKH FODPSV/ DQG WKHQ WLJKWHQ WKHP SURYLVLRQDOO\1
61 7LJKWHQ H\H EROW WR WKH VSHFLILHG WRUTXH1

&DXWLRQ
%H VXUH WR KROG WKH ZHOG QXW RI WKH RLO FRROHU ZKLOH
WLJKWHQLQJ WKH H\H EROW1

71 7LJKWHQ WKH FODPS PRXQWLQJ EROW VHFXUHO\1

0DUNLQJV
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