
8804

+($7(5/
$,5 &21',7,21(5
$1' 9(17,/$7,21

&217(176 8843<333497

*(1(5$/ ,1)250$7,21 61 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6DIHW\ 3UHFDXWLRQV 61 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6(59,&( 63(&,),&$7,216 71 1 1 1 1 1 1 1 1 1 1 1 1 1

/8%5,&$176 71 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 71 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

7528%/(6+227,1* 81 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2109(+,&/( 6(59,&( ;1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6LJKW *ODVV 5HIULJHUDQW /HYHO 7HVW ;1 1 1 1 1 1 1 1 1 1

0DJQHWLF &OXWFK 7HVW ;1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5HFHLYHU 'ULHU 7HVW ;1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

&RPSUHVVRU 'ULYH %HOW $GMXVWPHQW ;1 1 1 1 1 1 1 1 1 1 1

'XDO 3UHVVXUH 6ZLWFK &KHFN <1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

&217,18(' 21 1(;7 3$*(

:$51,1*6 5(*$5',1* 6(59,&,1* 2) 6833/(0(17$/ 5(675$,17 6<67(0 +656, (48,33(' 9(+,&/(6

:$51,1*$

+4, ,PSURSHU VHUYLFH RU PDLQWHQDQFH RI DQ\ FRPSRQHQW RI WKH 656/ RU DQ\ 6560UHODWHG FRPSRQHQW/ FDQ OHDG WR SHUVRQDO
LQMXU\ RUGHDWK WR VHUYLFH SHUVRQQHO +IURP LQDGYHUWHQW ILULQJ RI WKH DLUEDJ,RUWR WKHGULYHU DQGSDVVHQJHU +IURPUHQGHULQJ
WKH 656 LQRSHUDWLYH,1

+5, 6HUYLFH RU PDLQWHQDQFH RI DQ\ 656 FRPSRQHQW RU 6560UHODWHG FRPSRQHQW PXVW EH SHUIRUPHG RQO\ DW DQ DXWKRUL]HG
0,768%,6+, GHDOHU1

+6, 0,768%,6+, GHDOHU SHUVRQQHO PXVW WKRURXJKO\ UHYLHZ WKLV PDQXDO/ DQG HVSHFLDOO\ LWV *5283 85% ï 6XSSOHPHQWDO
5HVWUDLQW 6\VWHP +656,EHIRUH EHJLQQLQJ DQ\ VHUYLFH RUPDLQWHQDQFH RI DQ\ FRPSRQHQW RI WKH 656RU DQ\6560UHODWHG
FRPSRQHQW1

127(
7KH 656 LQFOXGHV WKH IROORZLQJ FRPSRQHQWV=6560(&8/ 656ZDUQLQJ ODPS/ DLU EDJPRGXOH/ FORFN VSULQJ/ VLGH LPSDFW VHQVRUV DQG
LQWHUFRQQHFWLQJ ZLULQJ1 2WKHU 6560UHODWHG FRPSRQHQWV +WKDW PD\ KDYH WR EH UHPRYHG2LQVWDOOHG LQ FRQQHFWLRQ ZLWK 656 VHUYLFH RU
PDLQWHQDQFH, DUH LQGLFDWHG LQ WKH WDEOH RI FRQWHQWV E\ DQ DVWHULVN +-,1



8805

&KDUJLQJ 431 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

3HUIRUPDQFH 7HVW 471 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5HIULJHUDQW /HDN 5HSDLU 491 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

&RPSUHVVRU 1RLVH 491 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3RZHU 5HOD\ &KHFN 4:1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

,GOH0XS 2SHUDWLRQ &KHFN 4;1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

$LU 3XULILHU $VVHPEO\ 5HSODFHPHQW 4;1 1 1 1 1 1 1 1 1

+($7(5 &21752/ $66(0%/< $1' $2&
6:,7&+ 4<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

+($7(5 81,7-/ %/2:(5 81,7-/
5(6,67(5- $1' (9$325$725- 551 1 1 1 1 1 1

$,5 7+(502 6(1625 581 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

%/2:(5 02725 $66(0%/</ $8720$7,&
&2035(66250(&8 $1' ,16,'(22876,'(
$,5 &+$1*(29(5 '$03(5 02725 591

&2035(6625 $1' 7(16,21
38//(< 5:1 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

&21'(16(5 $1' &21'(16(5 )$1
02725 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 1

5()5,*(5$17 /,1( 661 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

9(17,/$7256- 691 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï *HQHUDO ,QIRUPDWLRQ 8806

*(1(5$/ ,1)250$7,21 88533343645

7KH KHDWHU V\VWHP XVHV D WZR0ZD\0IORZ IXOO0DLU0PL[
V\VWHP WKDW IHDWXUHV KLJK SHUIRUPDQFH DQG ORZ
RSHUDWLQJ QRLVH/ DQG LQFOXGHV DQ LQGHSHQGHQW IDFH
DLU EORZLQJ IXQFWLRQ1 7KH $2& V\VWHP LV EDVLFDOO\
WKH VDPH DV WKH FRQYHQWLRQDO V\VWHP/ EXW D QHZ

UHIULJHUDQW V\VWHP KDV EHHQ DGRSWHG DV D UHVSRQVH
WR UHVWULFWLRQV RQ WKH XVH RI FKORURIOXRURFDUERQV1
,Q DGGLWLRQ/ DQ DLU SXULILHU ZKLFK FDUULHV RXW ILQH
$2& FRQWURO KDV EHHQ LQFOXGHG1

,WHPV 6SHFLILFDWLRQV

+HDWHU XQLW 7\SH 7ZR0ZD\0IORZ IXOO0DLU0PL[ V\VWHP

+HDWHU FRQWURO DVVHPEO\ 'LDO W\SH

&RPSUHVVRU 0RGHO 6FUROO W\SH ?&6&3;!

'XDO SUHVVXUH VZLWFK +LJK0SUHVVXUH VZLWFK 21o 2))= 5/<73/ 2))o 21= 5/683
N3D

/RZ0SUHVVXUH VZLWFK 21o 2))= 4<9/ 2))o 21= 554

5HIULJHUDQW DQG TXDQWLW\ J 50467D ++)&0467D,/ $SSUR[1 833 ï 933

6$)(7< 35(&$87,216
%HFDXVH 50467D UHIULJHUDQW LV D K\GURIOXRURFDUERQ
++)&, ZKLFK FRQWDLQV K\GURJHQ DWRPV LQ SODFH RI
FKORULQH DWRPV/ LW ZLOO QRW FDXVH GDPDJH WR WKH
R]RQH OD\HU1
5HIULJHUDQW 50467D LV WUDQVSDUHQW DQG FRORXUOHVV
LQ ERWK WKH OLTXLG DQG YDSRXU VWDWH1 6LQFH LW KDV
D ERLOLQJ SRLQW RI ï5<1;E&/ DW DWPRVSKHULF SUHVVXUH/
LW ZLOO EH D YDSRXU DW DOO QRUPDO WHPSHUDWXUHV DQG
SUHVVXUHV1 7KH YDSRXU LV KHDYLHU WKDQ DLU/
QRQ0IODPPDEOH/ DQG QRQH[SORVLYH1 7KH IROORZLQJ
SUHFDXWLRQV PXVW EH REVHUYHG ZKHQ KDQGOLQJ
50467D1

&DXWLRQ
:HDU VDIHW\ JRJJOHV ZKHQ VHUYLFLQJ WKH
UHIULJHUDWLRQ V\VWHP1

50467D HYDSRUDWHV VR UDSLGO\ DW QRUPDO
DWPRVSKHULF SUHVVXUHV DQG WHPSHUDWXUHV WKDW LW
WHQGV WR IUHH]H DQ\WKLQJ LW FRQWDFWV1 )RU WKLV UHDVRQ/
H[WUHPH FDUH PXVW EH WDNHQ WR SUHYHQW DQ\ OLTXLG
UHIULJHUDQW IURP FRQWDFWLQJ WKH VNLQ DQG HVSHFLDOO\
WKH H\HV1 $OZD\V ZHDU VDIHW\ JRJJOHV ZKHQ
VHUYLFLQJ WKH UHIULJHUDWLRQ SDUW RI WKH $2& V\VWHP1
.HHS D ERWWOH RI VWHULOH PLQHUDO RLO KDQG\ ZKHQ
ZRUNLQJ RQ WKH UHIULJHUDWLRQ V\VWHP1 6KRXOG DQ\
OLTXLG UHIULJHUDQW JHW LQWR WKH H\HV/ XVH D IHZ GURSV
RI PLQHUDO RLO WR ZDVK WKHP RXW1 50467D LV UDSLGO\
DEVRUEHG E\ WKH RLO1 1H[W VSODVK WKH H\HV ZLWK
SOHQW\ RI FROG ZDWHU1 &DOO \RXU GRFWRU LPPHGLDWHO\
HYHQ WKRXJK LUULWDWLRQ KDV FHDVHG DIWHU WUHDWPHQW1

&DXWLRQ
'R QRW KHDW 50467D DERYH 73E&

,Q PRVW LQVWDQFHV/ PRGHUDWH KHDW LV UHTXLUHG WR
EULQJ WKH SUHVVXUH RI WKH UHIULJHUDQW LQ LWV FRQWDLQHU
DERYH WKH SUHVVXUH RI WKH V\VWHP ZKHQ FKDUJLQJ
RU DGGLQJ UHIULJHUDQW1
$ EXFNHW RU ODUJH SDQ RI KRW ZDWHU QRW RYHU 73E&
LV DOO WKH KHDW UHTXLUHG IRU WKLV SXUSRVH1 'R QRW
KHDW WKH UHIULJHUDQW FRQWDLQHU ZLWK D EORZ WRUFK
RU DQ\ RWKHU PHDQV WKDW ZRXOG UDLVH WHPSHUDWXUH
DQG SUHVVXUH DERYH WKLV WHPSHUDWXUH1 'R QRW ZHOG
RU VWHDP FOHDQ RQ RU QHDU WKH V\VWHP FRPSRQHQWV
RU UHIULJHUDQW OLQHV1

&DXWLRQ
.HHS 50467D FRQWDLQHUV XSULJKW ZKHQ FKDUJLQJ
WKH V\VWHP1

:KHQPHWHULQJ 50467D LQWR WKH UHIULJHUDWLRQ V\VWHP
NHHS WKH VXSSO\ WDQN RU FDQV LQ DQ XSULJKW SRVLWLRQ1
,I WKH UHIULJHUDQW FRQWDLQHU LV RQ LWV VLGH RU XSVLGH
GRZQ/ OLTXLG UHIULJHUDQW ZLOO HQWHU WKH V\VWHP DQG
GDPDJH WKH FRPSUHVVRU1

&DXWLRQ
41 7KH OHDN GHWHFWRU IRU 50467D VKRXOG EH XVHG

WR FKHFN IRU UHIULJHUDQW JDV OHDNV1
51 'RQRW DOORZ OLTXLG UHIULJHUDQW WR WRXFKEULJKW

PHWDO1

5HIULJHUDQW ZLOO WDUQLVK EULJKW PHWDO DQG FKURPH
VXUIDFHV/ DQG LQ FRPELQDWLRQ ZLWK PRLVWXUH FDQ
VHYHUHO\ FRUURGH DOO PHWDO VXUIDFHV1



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 6HUYLFH 6SHFLILFDWLRQV2/XEULFDQWV26SHFLDO 7RROV8807

6(59,&( 63(&,),&$7,216 88533363665

,WHPV 6WDQGDUG YDOXH

,GOH VSHHG U2PLQ 983 r 83

,GOH XS VSHHG U2PLQ ;33 r 83

5HVLVWRU +IRU EORZHU PRWRU, : /2= 5163/ 0/=4143/ 0+= 3173

$LU JDS +0DJQHWLF FOXWFK, 3158 ï 3188

/8%5,&$176 88533373569

,WHPV 6SHFLILHG OXEULFDQWV 4XDQWLW\

(DFK FRQQHFWLRQ RI UHIULJHUDQW OLQH '(162 2,/ ; $V UHTXLUHG

&RPSUHVVRU UHIULJHUDQW XQLW OXEULFDQW P/ '(162 2,/ ; 93 ï 433

63(&,$/ 722/6 8853339348:

7RRO 1XPEHU 1DPH 8VH

0%<<469: 6SHFLDO VSDQQHU 5HPRYDO DQG LQVWDOODWLRQ RI DUPDWXUHPRXQWLQJ
QXW RI FRPSUHVVRU

0%<<46;9 3LQ



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 7URXEOHVKRRWLQJ 8808

7528%/(6+227,1* 885333:36;<

7528%/(6+227,1* 352&('85(6

7URXEOH V\PSWRP 3UREOHP FDXVH 5HPHG\ 5HIHUHQFH
SDJH

:KHQ WKH LJQLWLRQ )XVH LV GHIHFWLYH 5HSODFH WKH IXVH ï
VZLWFK LV ´21µ/
WKH $2& GRHV QRW +DUQHVV RU FRQQHFWRU LV GHIHFWLYH 5HSDLU WKH KDUQHVV RU FRQQHFWRU ï
RSHUDWH

$2& FRPSUHVVRU UHOD\ LV GHIHFWLYH 5HSODFH WKH $2& FRPSUHVVRU
UHOD\

8804:

$2& FRPSUHVVRU PDJQHWLF FOXWFK LV GHIHFWLYH 5HSODFH WKH DUPDWXUH SODWH/ URWRU
RU FOXWFK FRLO

880;

5HIULJHUDQW OHDN RU RYHUILOOLQJ RI UHIULJHUDQW 5HSOHQLVK WKH UHIULJHUDQW/ UHSDLU
WKH OHDN RU WDNH RXW VRPH RI WKH
UHIULJHUDQW

880;

'XDO SUHVVXUH VZLWFK LV GHIHFWLYH 5HSODFH WKHGXDO SUHVVXUH VZLWFK 880<

$2& VZLWFK LV GHIHFWLYH 5HSODFH WKH EORZHU VZLWFK DV0
VHPEO\

88053

%ORZHU VZLWFK LV GHIHFWLYH 5HSODFH WKH EORZHU VZLWFK DV0
VHPEO\

88053

$XWRPDWLF FRPSUHVVRU0(&8 LV GHIHFWLYH 5HSODFH WKH DXWRPDWLF FRPSUHV0
VRU0(&8

880:

(QJLQH0(&8 LV GHIHFWLYH 5HSODFH WKH HQJLQH0(&8 ï

:KHQ WKH $2& LV
RSHUDWLQJ/ WHP0

5HIULJHUDQW OHDN 5HSOHQLVK WKH UHIULJHUDQW DQG
UHSDLU WKH OHDN

880;

SHUDWXUH LQVLGH
WKH SDVVHQJHU 'XDO SUHVVXUH VZLWFK LV GHIHFWLYH 5HSODFH WKHGXDO SUHVVXUH VZLWFK 880<
FRPSDUWPHQW
GRHVQ·W GHFUHDVH
+FRRO DLU LV QRW

$XWRPDWLF FRPSUHVVRU0(&8 LV GHIHFWLYH 5HSODFH WKH DXWRPDWLF FRPSUHV0
VRU0(&8

880:

HPLWWHG,
(QJLQH0(&8 LV GHIHFWLYH 5HSODFH WKH HQJLQH0(&8 ï

%ORZHU IDQ DQG )XVH LV GHIHFWLYH 5HSODFH WKH IXVH ï
PRWRU GR QRW WXUQ

+DUQHVV RU FRQQHFWRU LV GHIHFWLYH 5HSDLU WKH KDUQHVV RU FRQQHFWRU ï

%ORZHU UHOD\ LV GHIHFWLYH 5HSODFH WKH EORZHU UHOD\ 8804:

%ORZHU IDQ DQG PRWRU DUH GHIHFWLYH 5HSODFH WKH EORZHU IDQ DQG
PRWRU

88059

5HVLVWRU +IRU EORZHU PRWRU, LV GHIHFWLYH 5HSODFH WKH UHVLVWRU 88057

%ORZHU VZLWFK LV GHIHFWLYH 5HSODFH WKH EORZHU VZLWFK DV0
VHPEO\

88053



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 7URXEOHVKRRWLQJ8809

7URXEOH V\PSWRP 5HIHUHQFH
SDJH

5HPHG\3UREOHP FDXVH

%ORZHU IDQ DQG +DUQHVV RU FRQQHFWRU LV GHIHFWLYH 5HSDLU WKH KDUQHVV RU FRQQHFWRU ï
PRWRU GR QRW VWRS
WXUQLQJ %ORZHU VZLWFK LV GHIHFWLYH 5HSODFH WKH EORZHU VZLWFK DV0

VHPEO\
88053

%ORZHU UHOD\ LV GHIHFWLYH 5HSODFH WKH EORZHU UHOD\ 8804:

:KHQ WKH $2& LV )XVH LV GHIHFWLYH 5HSODFH WKH IXVH ï
RSHUDWLQJ FRQ0
GHQVHU IDQ RU UD0 +DUQHVV RU FRQQHFWRU LV GHIHFWLYH 5HSDLU WKH KDUQHVV RU FRQQHFWRU ï
GLDWRU IDQ GRHV
QRW WXUQ &RQGHQVHU IDQ PRWRU LV GHIHFWLYH 5HSODFH WKH FRQGHQVHU IDQPRWRU 88065

5DGLDWRU IDQ PRWRU LV GHIHFWLYH 5HSODFH WKH UDGLDWRU IDQ PRWRU ï

(QJLQH0(&8 LV GHIHFWLYH 5HSODFH WKH HQJLQH0(&8 ï

,QVLGH DQG RXW0 +DUQHVV RU FRQQHFWRU LV GHIHFWLYH 5HSDLU WKH KDUQHVV RU FRQQHFWRU ï
VLGH FKDQJHRYHU
GRHV QRW RSHUDWH ,QVLGH DQG RXWVLGH FKDQJHRYHU VZLWFK LV

GHIHFWLYH
5HSODFH WKH EORZHU VZLWFK DV0
VHPEO\

88053

,QVLGH DQG RXWVLGH FKDQJHRYHU GDPSHU PRWRU
LV GHIHFWLYH

5HSODFH WKH LQVLGH DQG RXWVLGH
FKDQJHRYHU GDPSHU PRWRU

88059



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 7URXEOHVKRRWLQJ 880:

,163(&7,21 $7 7+( $8720$7,& &2035(66250(&8 7(50,1$/ 885343633<9

7HUPLQDO
1R1

&KHFN LWHP &KHFNLQJ UHTXLUHPHQWV 1RUPDO FRQGLWLRQ

4 (DUWK $OZD\V 3 9

5 ï ï ï

6 ,QSXW IURP DLU WKHUPR VHQVRU WR
$XWRPDWLF FRPSUHVVRU0(&8

$LU WKHUPR VHQVRU GHWHFWLRQ WHPSHUD0
WXUH= 8E&

414 9

7 $XWRPDWLF FRPSUHVVRU0(&8 SRZHU
VXSSO\ +,*5,

,JQLWLRQ VZLWFK= 21 %DWWHU\ YROWDJH

8 2XWSXW IURP (&8 WR $2& FRPSUHVVRU $2& FRPSUHVVRU UHOD\= 2)) %DWWHU\ YROWDJH
UHOD\

$2& FRPSUHVVRU UHOD\= 21 3 9

9 $LU WKHUPR VHQVRU HDUWK $OZD\V 3 9

:ï43 ï ï ï

44 ,QSXW IURP $2& VZLWFK WR $XWRPDWLF $2& VZLWFK= 2)) 3 9
FRPSUHVVRU0(&8

$2& VZLWFK= 21 %DWWHU\ YROWDJH

45 2XWSXW IURP (&8 WR HQJLQH0(&8 $LU WKHUPR VHQVRU GHWHFWLRQ WHPSHUD0
WXUH= 8E& RU OHVV

%DWWHU\ YROWDJH

$LU WKHUPR VHQVRU GHWHFWLRQ WHPSHUD0
WXUH= ;E& RU PRUH

3 9



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 2Q0YHKLFOH 6HUYLFH880;

2109(+,&/( 6(59,&( 88533;73558

6,*+7 */$66 5()5,*(5$17 /(9(/ 7(67
7KH VLJKW JODVV LV D UHIULJHUDQW OHYHO LQGLFDWRU1 7R FKHFN WKH
UHIULJHUDQW OHYHO/ FOHDQ WKH VLJKW JODVV DQG VWDUW WKH YHKLFOH
HQJLQH1 3XVK WKH $2& EXWWRQ WR RSHUDWH WKH FRPSUHVVRU/ SODFH
WKH EORZHU VZLWFK WR KLJK DQG PRYH WKH WHPSHUDWXUH FRQWURO
OHYHU WR PD[ FRRO1 $IWHU RSHUDWLQJ IRU D IHZ PLQXWHV LQ WKLV
PDQQHU/ FKHFN WKH VLJKW JODVV1
41 ,I WKH VLJKW JODVV LV FOHDU/ WKH PDJQHWLF FOXWFK LV HQJDJHG/

WKH FRPSUHVVRUGLVFKDUJH OLQH LV ZDUPDQG WKH FRPSUHVVRU
LQOHW OLQH LV FRRO> WKH V\VWHP KDV D IXOO FKDUJH1

51 ,I WKH VLJKW JODVV LV FOHDU/ WKH PDJQHWLF FOXWFK LV HQJDJHG
DQG WKHUH LV QR VLJQLILFDQW WHPSHUDWXUH GLIIHUHQFH EHWZHHQ
FRPSUHVVRU LQOHW DQG GLVFKDUJH OLQHV> WKH V\VWHP KDV
ORVW VRPH UHIULJHUDQW1

61 ,I WKH VLJKW JODVV VKRZV IRDP RU EXEEOHV/ WKH V\VWHP
FRXOG EH ORZ RQ FKDUJH1 7KH V\VWHP KDV WR EH UHFKDUJHG
ZLWK UHIULJHUDQW1

0$*1(7,& &/87&+ 7(67 88533;83636

41 'LVFRQQHFW WKH FRQQHFWRU +40SLQ, WR WKH PDJQHWLF FOXWFK1
51 &RQQHFW EDWWHU\ +., YROWDJH GLUHFWO\ WR WKH FRQQHFWRU IRU

WKH PDJQHWLF FOXWFK1
61 ,I WKH PDJQHWLF FOXWFK LV QRUPDO/ WKHUH ZLOO EH ´FOLFNµ1 ,I

WKH SXOOH\ DQG DUPDWXUH GR QRW PDNH FRQWDFW +¶FOLFN·,/
WKHUH LV D PDOIXQFWLRQ1

5(&(,9(5 '5,(5 7(67 88533;93448

2SHUDWH WKH XQLW DQG FKHFN WKH SLSLQJ WHPSHUDWXUH E\ WRXFKLQJ
WKH UHFHLYHU GULHU RXWOHW DQG LQOHW1
,I WKHUH LV D GLIIHUHQFH LQ WKH WHPSHUDWXUHV/ WKH UHFHLYHU GULHU
LV UHVWULFWHG1
5HSODFH WKH UHFHLYHU GULHU1

&2035(6625 '5,9( %(/7 $'-8670(17
88533433434

5HIHU WR *5283 44 ï 2Q0YHKLFOH 6HUYLFH1

6LJKW JODVV



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 2Q0YHKLFOH 6HUYLFH 880<

'8$/ 35(6685( 6:,7&+ &+(&. 88534373568

41 5HPRYH WKH GXDO SUHVVXUH VZLWFK FRQQHFWRU DQG FRQQHFW
WKH KLJK2ORZ SUHVVXUH VLGH WHUPLQDOV ORFDWHG RQ WKH
KDUQHVV VLGH DV VKRZQ LQ WKH LOOXVWUDWLRQ1

51 ,QVWDOO D JDXJH PDQLIROG WR WKH KLJK0SUHVVXUH VLGH VHUYLFH
YDOYH RI WKH UHIULJHUDQW OLQH1 +5HIHU WR 3HUIRUPDQFH 7HVW1,

61 :KHQ WKH KLJK2ORZ SUHVVXUH VLGHV RI WKH GXDO SUHVVXUH
VZLWFK DUH DW RSHUDWLRQ SUHVVXUH +21, DQG WKHUH LV
FRQWLQXLW\ EHWZHHQ WKH UHVSHFWLYH WHUPLQDOV/ WKHQ WKH
FRQGLWLRQ LV QRUPDO1 ,I WKHUH LV QR FRQWLQXLW\/ UHSODFH WKH
VZLWFK1

4<9 r 53 6473 r 533

N3D

'XDO SUHVVXUH VZLWFK

/2:035(6685(
6,'(

+,*+035(6685(
6,'(

4<9 ï 583 5883 r 533

21

2))

6XFWLRQ KRVH



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 2Q0YHKLFOH 6HUYLFH88043

&+$5*,1* 885334535:8

41 :LWK WKH KDQGOHV WXUQHG EDFN DOO WKH ZD\ +YDOYH FORVHG,/
LQVWDOO WKH DGDSWRU YDOYH WR WKH ORZ0SUHVVXUH VLGH RI WKH
JDXJH PDQLIROG1

51 &RQQHFW WKH FKDUJLQJ KRVH +EOXH, WR WKH DGDSWRU YDOYH1
61 &RQQHFW WKH TXLFN MRLQW +IRU ORZ0SUHVVXUH, WR WKH FKDUJLQJ

KRVH +EOXH,1
71 &RQQHFW WKH TXLFN MRLQW +IRU ORZ0SUHVVXUH, WR WKH ORZ0

SUHVVXUH VHUYLFH YDOYH1

127(
7KH ORZ0SUHVVXUH VHUYLFH YDOYH VKRXOG EH FRQQHFWHG WR
WKH VXFWLRQ KRVH1

&DXWLRQ
+4, 8VH WRROV WKDW DUH VXLWHG WR 50467D1
+5, 7R LQVWDOO WKH TXLFN MRLQW/ SUHVV VHFWLRQ ´$µ ILUPO\

DJDLQVW WKH VHUYLFH YDOYH XQWLO D FOLFN LV KHDUG1
:KHQ FRQQHFWLQJ/ UXQ \RXU KDQG DORQJ WKH KRVH
ZKLOH SUHVVLQJ WR HQVXUH WKDW WKHUH DUH QR EHQGV
LQ WKH KRVH1

81 &ORVH WKH KLJK DQG ORZ0SUHVVXUH YDOYHV RI WKH JDXJH
PDQLIROG1

91 ,QVWDOO WKH YDFXXP SXPS DGDSWRU WR WKH YDFXXP SXPS1
:1 &RQQHFW WKH YDFXXP SXPS SOXJ WR WKH YDFXXP SXPS

DGDSWRU1
;1 &RQQHFW WKH FKDUJLQJ KRVH +\HOORZ, WR WKH 50467D

FRQQHFWLRQ SRUW RI WKH YDFXXP SXPS DGDSWRU1
<1 7LJKWHQ WKH DGDSWRU YDOYH KDQGOH +YDOYH RSHQ,1
431 2SHQ WKH ORZ0SUHVVXUH YDOYH RI WKH JDXJH PDQLIROG1
441 7XUQ WKH SRZHU VZLWFK RI WKH YDFXXP SXPS WR WKH 21

SRVLWLRQ1

127(
(YHQ LI WKH YDFXXP SXPS SRZHU VZLWFK LV WXUQHG 21/
WKH YDFXXP SXPS ZLOO QRW RSHUDWH EHFDXVH RI WKH SRZHU
VXSSO\ FRQQHFWLRQ LQ VWHS +:,1

/RZ0SUHVVXUH
YDOYH

+LJK0SUHVVXUH
YDOYH

*DXJH PDQLIROG

$GDSWHU
YDOYH

&KDUJLQJ KRVH
+\HOORZ,

&KDUJLQJ KRVH
+EOXH,

5045
FRQQHFWLRQ
SRUW

6ZLWFK 50467D
FRQQHFWLRQ
SRUW

9DFXXP
SXPS
DGDSWRU

9DFXXP
SXPS

3RZHU VXSSO\
SOXJ

6ZLWFK

4XLFN
MRLQW +IRU
ORZ
SUHVVXUH,

/RZ0SUHVVXUH
VHUYLFH YDOYH

6OHHYH

$



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 2Q0YHKLFOH 6HUYLFH 88044

451 7XUQ WKH YDFXXP SXPS DGDSWRU VZLWFK WR WKH 50467D
VLGH WR VWDUW WKH YDFXXP SXPS1

&DXWLRQ
'R QRW RSHUDWH WKH FRPSUHVVRU IRU HYDFXDWLRQ1

461 (YDFXDWH WR D YDFXXP UHDGLQJ RI 433 N3D RU KLJKHU +WDNHV
DSSUR[1 43 PLQXWHV,1

471 7XUQ WKH YDFXXP SXPS DGDSWRU VZLWFK 2)) DQG DOORZ
WR VWDQG LW IRU 8 PLQXWHV1

&DXWLRQ
'R QRW RSHUDWH WKH FRPSUHVVRU LQ WKH YDFXXP
FRQGLWLRQ> GDPDJH PD\ RFFXU1

481 &DUU\ RXW D OHDN WHVW1 +*RRG LI WKH QHJDWLYH SUHVVXUH
GRHV QRW GURS1,

&DXWLRQ
,I WKH QHJDWLYH SUHVVXUH GURSV/ LQFUHDVH WKH WLJKWQHVV
RI WKH FRQQHFWLRQV/ DQG WKHQ UHSHDW WKH HYDFXDWLRQ
SURFHGXUH IURP VWHS +45,1

491 :LWK WKH KDQGOH WXUQHG EDFN DOO WKH ZD\ +YDOYH RSHQ,/
LQVWDOO WKH FKDUJLQJ YDOYH WR WKH VHUYLFH FDQ1

4:1 7XUQ WKH KDQGOH RI WKH DGDSWRU YDOYH EDFN DOO WKH ZD\
+YDOYH FORVHG,/ UHPRYH LW IURP WKH JDXJH PDQLIROG DQG
LQVWDOO WKH VHUYLFH FDQ1

4;1 7LJKWHQ WKH KDQGOH RI WKH FKDUJLQJ YDOYH +YDOYH FORVHG,
WR SXQFWXUH WKH VHUYLFH FDQ1

4<1 7XUQ WKH KDQGOH RI WKH FKDUJLQJ YDOYH EDFN +YDOYH RSHQ,
DQG WLJKWHQ WKH KDQGOH RI WKH DGDSWRU YDOYH +YDOYH RSHQ, WR
FKDUJH WKH V\VWHP ZLWK UHIULJHUDQW1

&DXWLRQ
,I WKH VHUYLFH FDQ LV LQYHUWHG/ OLTXLG UHIULJHUDQW PD\
EH GUDZQ LQWR WKH FRPSUHVVRU GDPDJLQJ LW E\ OLTXLG
FRPSUHVVLRQ1 .HHS WKH VHUYLFH FDQ XSULJKW WR HQVXUH
WKDW UHIULJHUDQW LV FKDUJHG LQ JDV VWDWH1

531 ,I WKH UHIULJHUDQW LV QRW GUDZQ LQ/ WXUQ WKH KDQGOH RI WKH
DGDSWRU YDOYH EDFN DOO WKH ZD\ +YDOYH FORVHG,1

541 &KHFN IRU JDV OHDNV XVLQJ D OHDN GHWHFWRU1
,I D JDV OHDN LV GHWHFWHG/ UH0WLJKWHQ WKH FRQQHFWLRQV/ DQG
WKHQ UHSHDW WKH FKDUJLQJ SURFHGXUH IURP HYDFXDWLRQ LQ
VWHS +45,1

&DXWLRQ
7KH OHDN GHWHFWRU IRU 50467D VKRXOG EH XVHG1

551 6WDUW WKH HQJLQH1
561 2SHUDWH WKH $2& DQG VHW WR WKH ORZHVW WHPSHUDWXUH +0$;1

&22/,1

/RZ0SUHVVXUH
VHUYLFH YDOYH 9DFXXP SXPS

$GDSWRU YDOYH

9DOYH RSHQ

9DOYH FORVH

&KDUJLQJ
YDOYH

6HUYLFH FDQ

&KDUJLQJ YDOYH

6HUYLFH FDQ
+5HIULJHUDQW FRQWDLQHU,

/RZ0SUHVVXUH
VHUYLFH YDOYH
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571 )L[ WKH HQJLQH VSHHG DW 4/833 U2PLQ1
581 7LJKWHQ WKH KDQGOH RI WKH DGDSWRU YDOYH +YDOYH RSHQ,

WR FKDUJH WKH UHTXLUHG YROXPH RI UHIULJHUDQW1

&DXWLRQ
,I WKH VHUYLFH FDQ LV LQYHUWHG/ OLTXLG UHIULJHUDQW PD\
EH GUDZQ LQWR WKH FRPSUHVVRU GDPDJLQJ LW E\ OLTXLG
FRPSUHVVLRQ1 .HHS WKH VHUYLFH FDQ XSULJKW WR HQVXUH
WKDW UHIULJHUDQW LV FKDUJHG LQ JDV VWDWH1

591 $IWHU FKDUJLQJ ZLWK UHIULJHUDQW/ WXUQ WKH KDQGOH RI WKH
DGDSWRU YDOYH EDFN DOO WKH ZD\ +YDOYH FORVHG,1

5:1 7LJKWHQ WKH FKDUJLQJ YDOYH KDQGOH +YDOYH FORVHG,1
5HPRYH WKH TXLFN MRLQW +IRU ORZ0SUHVVXUH, IURP WKH
ORZ0SUHVVXUH VHUYLFH YDOYH1

127(
,I WKH VHUYLFH FDQ LV QRW HPSWLHG FRPSOHWHO\/ NHHS WKH
KDQGOHV RI WKH FKDUJLQJ YDOYH DQG DGDSWRU YDOYH FORVHG
IRU WKH QH[W FKDUJLQJ1

&255(&7,1* /2: 5()5,*(5$17 /(9(/ ,1 &$6( 7+(
6(59,&( &$1 ,6 86('1
41 ,QVWDOO WKH FKDUJH YDOYH ZLWK WKH KDQGOH WXUQHG DOO WKH

ZD\ EDFN +YDOYH RSHQ, WR WKH VHUYLFH FDQ1
51 ,QVWDOO WKH DGDSWRU YDOYH ZLWK WKH KDQGOH WXUQHG DOO WKH

ZD\ EDFN +YDOYH FORVH, WR WKH FKDUJLQJ YDOYH1
61 &RQQHFW WKH FKDUJLQJ KRVH +EOXH, WR WKH DGDSWRU YDOYH1
71 &RQQHFW WKH FKDUJLQJ KRVH +EOXH, WR WKH TXLFN MRLQW +IRU

ORZ0SUHVVXUH,1
81 7LJKWHQ WKH KDQGOH RI WKH FKDUJH YDOYH +YDOYH FORVH,/

DQG SLHUFH WKH VHUYLFH FDQ1
91 7XUQ WKH KDQGOH RI WKH DGDSWRU YDOYH WR EOHHG WKH DLU1
:1 ,QVWDOO WKH TXLFN MRLQW +IRU ORZ0SUHVVXUH, WR WKH ORZ0SUHVVXUH

VHUYLFH YDOYH1

127(
7KH ORZ0SUHVVXUH VHUYLFH YDOYH VKRXOG EH FRQQHFWHG WR
WKH VXFWLRQ KRVH1

9DOYH RSHQ

9DOYH FORVH

6HUYLFH FDQ
+5HIULJHUDQW
FRQWDLQHU,

&KDUJH YDOYH

$GDSWRU YDOYH

&KDUJLQJ KRVH +EOXH,

4XLFN MRLQW +IRU ORZ0SUHVVXUH,

4XLFN MRLQW
+IRU ORZ0SUHVVXUH,

/RZ0SUHVVXUH
VHUYLFH YDOYH
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;1 6WDUW WKH HQJLQH1
<1 2SHUDWH WKH DLU FRQGLWLRQHU DQG VHW DW WKH ORZHVW

WHPSHUDWXUH +0$;1 &22/,1
431 )L[ WKH HQJLQH VSHHG DW 4/833 U2PLQ1
441 7LJKWHQ WKH KDQGOH RI WKH DGDSWRU YDOYH +YDOYH RSHQ,/

DQG UHSOHQLVK UHIULJHUDQW ZKLOH FKHFNLQJ WKH TXDQWLW\
WKURXJK WKH VLJKW JODVV1

&DXWLRQ
,I WKH VHUYLFH FDQ LV LQYHUWHG/ OLTXLG UHIULJHUDQW PD\
EH GUDZ LQWR WKH FRPSUHVVRU GDPDJLQJ LW E\ OLTXLG
FRPSUHVVLRQ1 .HHS WKH VHUYLFH FDQ XSULJKW WR HQVXUH
WKDW UHIULJHUDQW LV FKDQJHG LQ JDV VWDWH1

451 $IWHU UHSOHQLVKLQJ LV FRPSOHWHG/ WXUQ WKH KDQGOH RI WKH
DGDSWRU YDOYH DOO WKH ZD\ EDFN +YDOYH FORVH,/ DQG UHPRYH
WKH TXLFN MRLQW1

127(
:KHQ WKHUH LV UHPDLQGHU RI UHIULJHUDQW LQ WKH VHUYLFH FDQ/
NHHS LW IRU QH[W XVH ZLWK WKH FKDUJH YDOXH DQG WKH YDOYH
RI WKH DGDSWRU YDOYH EHLQJ FORVHG1

',6&+$5*,1* 6<67(0
41 5XQ WKH HQJLQH DW DQ HQJLQH VSHHG RI 4/533ï4/833 U2PLQ

IRU DSSUR[LPDWHO\ 8 PLQXWHV ZLWK WKH $2& RSHUDWLQJ WR
UHWXUQ WR WKH RLO1

127(
5HWXUQLQJ WKH RLO ZLOO EH PRUH HIIHFWLYH LI LW LV GRQH ZKLOH
GULYLQJ1

51 6WRS WKH HQJLQH1
61 &RQQHFW WKH FKDUJLQJ KRVH +EOXH, WR WKH DGDSWRU YDOYH

ZLWK LWV KDQGOH WXUQHG EDFN DOO WKH ZD\ +YDOYH FORVHG,1
71 &RQQHFW WKH TXLFN MRLQW WR WKH FKDUJLQJ KRVH +EOXH,1
81 ,QVWDOO WKH TXLFN MRLQW WR WKH ORZ0SUHVVXUH VHUYLFH YDOYH1

127(
7KH ORZ0SUHVVXUH VHUYLFH YDOYH VKRXOG EH FRQQHFWHG WR
WKH VXFWLRQ KRVH1

&DXWLRQ
7R FRQQHFW WKH TXLFN MRLQW/ SUHVV VHFWLRQ ´$µ ILUPO\
DJDLQVW WKH VHUYLFH YDOYH XQWLO D FOLFN LV KHDUG1
:KHQ FRQQHFWLQJ/ UXQ \RXU KDQG DORQJ WKH KRVH ZKLOH
SUHVVLQJ WR HQVXUH WKDW WKHUH DUH QR EHQGV LQ WKH
KRVH1

91 3ODFH WKH DGDSWRU YDOYH LQVLGH WKH FRQWDLQHU DQG GLVFKDUJH
WKH UHIULJHUDQW E\ RSHQLQJ WKH KDQGOH JUDGXDOO\ VR WKDW
RLO GRHV QRW JXVK RXW1

127(
$Q\ RLO UHPDLQLQJ LQ WKH FRQWDLQHU VKRXOG EH UHWXUQHG
WR WKH $2& V\VWHP1

&KDUJLQJ YDOYH

6HUYLFH FDQ
+5HIULJHUDQW FRQWDLQHU,

/RZ0SUHVVXUH
VHUYLFH YDOYH

6OHHYH

&KDUJLQJ KRVH +EOXH,

4XLFN MRLQW

/RZ0SUHVVXUH
VHUYLFH YDOYH

2LO
$GDSWRU YDOYH

$
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5(),//,1* 2) 2,/ ,1 7+( $2& 6<67(0
7RR OLWWOH RLO ZLOO SURYLGH LQDGHTXDWH FRPSUHVVRU OXEULFDWLRQ
DQG FDXVH D FRPSUHVVRU IDLOXUH1 7RR PXFK RLO ZLOO LQFUHDVH
GLVFKDUJH DLU WHPSHUDWXUH1
:KHQ D FRPSUHVVRU LV LQVWDOOHG DW WKH IDFWRU\/ LW FRQWDLQV
453P/ RI UHIULJHUDQW RLO1:KLOH WKH $2& V\VWHP LV LQ RSHUDWLRQ/
WKH RLO LV FDUULHG WKURXJK WKH HQWLUH V\VWHP E\ WKH UHIULJHUDQW1
6RPH RI WKLV RLO ZLOO EH WUDSSHG DQG UHWDLQHG LQ YDULRXV SDUWV
RI WKH V\VWHP1
:KHQ WKH IROORZLQJ V\VWHP FRPSRQHQWV DUH FKDQJHG/ LW LV
QHFHVVDU\ WR DGG RLO WR WKH V\VWHP WR UHSODFH WKH RLO EHLQJ
UHPRYHG ZLWK WKH FRPSRQHQW1

&RPSUHVVRU RLO= '(162 2,/ ;

4XDQWLW\
&RQGHQVHU= 43 P/
(YDSRUDWRU= 73 P/
6XFWLRQ KRVH= 918 P/

3(5)250$1&( 7(67 8853347358:

41 7KH YHKLFOHV WR EH WHVWHG VKRXOG EH LQ D SODFH WKDW LV
QRW LQ GLUHFW VXQOLJKW1

51 &ORVH WKH KLJK DQG ORZ0SUHVVXUH YDOYH RI WKH JDXJH
PDQLIROG1

61 &RQQHFW WKH FKDUJLQJ KRVH +EOXH, WR WKH ORZ0SUHVVXUH
YDOYH DQG FRQQHFW WKH FKDUJLQJ KRVH +UHG, WR WKH
KLJK0SUHVVXUH YDOYH RI WKH JDXJH PDQLIROG1

71 ,QVWDOO WKH TXLFN MRLQW +IRU ORZ0SUHVVXUH, WR WKH FKDUJLQJ
KRVH +EOXH,/ DQG FRQQHFW WKH TXLFN MRLQW +IRU KLJK0SUHVVXUH,
WR WKH FKDUJLQJ KRVH +UHG,1

81 &RQQHFW WKH TXLFN MRLQW +IRU ORZ0SUHVVXUH, WR WKH
ORZ0SUHVVXUH VHUYLFH YDOYH DQG FRQQHFW WKH TXLFN MRLQW
+IRU KLJK0SUHVVXUH, WR WKH KLJK0SUHVVXUH VHUYLFH YDOYH1

127(
7KH KLJK0SUHVVXUH VHUYLFH YDOYH LV RQ OLTXLG SLSH $ DQG
WKH ORZ0SUHVVXUH VHUYLFH YDOYH LV RQ WKH VXFWLRQ KRVH1

&DXWLRQ
7R FRQQHFW WKH TXLFN MRLQW/ SUHVV VHFWLRQ ´$µ ILUPO\
DJDLQVW WKH VHUYLFH YDOYH XQWLO D FOLFN LV KHDUG1
:KHQ FRQQHFWLQJ/ UXQ \RXU KDQG DORQJ WKH KRVH ZKLOH
SUHVVLQJ WR HQVXUH WKDW WKHUH DUH QR EHQGV LQ WKH
KRVH1

91 6WDUW WKH HQJLQH1

/RZ0SUHVVXUH YDOYH +LJK0SUHVVXUH YDOYH

*DXJH PDQLIROG

&KDUJLQJ
KRVH +UHG,

&KDUJLQJ
KRVH +EOXH,

$GDSWRU
YDOYH +IRU ORZ
SUHVVXUH, 6OHHYH

$GDSWRU YDOYH
+IRU KLJK SUHVVXUH,

/RZ0
SUHVVXUH
VHUYLFH
YDOYH

+LJK0
SUHVVXUH
VHUYLFH
YDOYH

$
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:1 6HW WKH FRQWUROV WR WKH $2& DV IROORZV=
$2& VZLWFK= $2& ï 21 SRVLWLRQ
0RGH VHOHFWLRQ= )DFH SRVLWLRQ
7HPSHUDWXUH FRQWURO= 0D[1 FRROLQJ SRVLWLRQ
$LU VHOHFWLRQ= 5HFLUFXODWLRQ SRVLWLRQ
%ORZHU VZLWFK= +, +)DVW, SRVLWLRQ

;1 $GMXVW HQJLQH VSHHG WR 4/333 U2PLQ ZLWK $2& FOXWFK
HQJDJHG1

<1 (QJLQH VKRXOG EH ZDUPHG XS ZLWK GRRUV DQG ZLQGRZV
FORVHG1

431 ,QVHUW D WKHUPRPHWHU LQ WKH FHQWHU $2& RXWOHW DQG RSHUDWH
WKH HQJLQH IRU 53 PLQXWHV1

441 1RWH WKH GLVFKDUJH DLU WHPSHUDWXUH1

127(
,I WKH FOXWFK F\FOHV/ WDNH WKH UHDGLQJ EHIRUH WKH FOXWFK
GLVHQJDJHV1

3HUIRUPDQFH 7HPSHUDWXUH &KDUW

*DUDJH DPELHQW WHPSHUDWXUH E& 53 58 68 73

'LVFKDUJH DLU WHPSHUDWXUH E& 518 ï 718 518 ï 718 713 ï 918 918 ï <13

&RPSUHVVRU KLJK0SUHVVXUH N3D :98 ï <93 :98 ï <93 4/658 ï 4/753 4/8:3 ï 4/:98

&RPSUHVVRU ORZ0SUHVVXUH N3D 73 ï 468 73 ï 468 ;3 ï 4:8 488 ï 588

7KHUPRPHWHU
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5()5,*(5$17 /($. 5(3$,5 88533483378

/267 &+$5*(
,I WKH V\VWHP KDV ORVW DOO FKDUJH GXH WR D OHDN=
41 (YDFXDWH WKH V\VWHP1 +6HH SURFHGXUH1,
51 &KDUJH WKH V\VWHP ZLWK DSSUR[LPDWHO\ RQH

SRXQG RI UHIULJHUDQW1
61 &KHFN IRU OHDNV1
71 'LVFKDUJH WKH V\VWHP1
81 5HSDLU OHDNV1
91 5HSODFH UHFHLYHU GULHU1

&DXWLRQ
5HSODFHPHQW ILOWHU0GULHU XQLWV PXVW EH
VHDOHG ZKLOH LQ VWRUDJH1 7KH GULHU XVHG LQ
WKHVH XQLWV ZLOO VDWXUDWH ZDWHU TXLFNO\ XSRQ
H[SRVXUH WR WKH DWPRVSKHUH1 :KHQ
LQVWDOOLQJ D GULHU/ KDYH DOO WRROV DQG VXSSOLHV
UHDG\ IRU TXLFN UHDVVHPEO\ WR DYRLG NHHSLQJ
WKH V\VWHP RSHQ DQ\ ORQJHU WKDQ QHFHVVDU\1

:1 (YDFXDWH DQG FKDUJH V\VWHP1

/2: &+$5*(
,I WKH V\VWHP KDV QRW ORVW DOO RI LWV UHIULJHUDQW FKDUJH>
ORFDWH DQG UHSDLU DOO OHDNV1 ,I LW LV QHFHVVDU\ WR
LQFUHDVH WKH V\VWHP SUHVVXUH WR ILQG WKH OHDN
+EHFDXVH RI DQ HVSHFLDOO\ ORZ FKDUJH, DGG
UHIULJHUDQW1 ,I LW LV SRVVLEOH WR UHSDLU WKH OHDN ZLWKRXW
GLVFKDUJLQJ WKH UHIULJHUDQW V\VWHP/ XVH WKH
SURFHGXUH IRU FRUUHFWLQJ ORZ UHIULJHUDQW OHYHO1

+$1'/,1* 78%,1* $1' ),77,1*6
.LQNV LQ WKH UHIULJHUDQW WXELQJ RU VKDUS EHQGV LQ
WKH UHIULJHUDQW KRVH OLQHV ZLOO JUHDWO\ UHGXFH WKH
FDSDFLW\ RI WKH HQWLUH V\VWHP1 +LJK SUHVVXUHV DUH
SURGXFHG LQ WKH V\VWHP ZKHQ LW LV RSHUDWLQJ1
([WUHPH FDUH PXVW EH H[HUFLVHG WR PDNH VXUH WKDW
DOO FRQQHFWLRQV DUH SUHVVXUH WLJKW1 'LUW DQG PRLVWXUH
FDQ HQWHU WKH V\VWHP ZKHQ LW LV RSHQHG IRU UHSDLU
RU UHSODFHPHQW RI OLQHV RU FRPSRQHQWV1 7KH
IROORZLQJ SUHFDXWLRQV PXVW EH REVHUYHG1 7KH
V\VWHP PXVW EH FRPSOHWHO\ GLVFKDUJHG EHIRUH
RSHQLQJ DQ\ ILWWLQJ RI FRQQHFWLRQ LQ WKH UHIULJHUDWLRQ
V\VWHP1 2SHQ ILWWLQJV ZLWK FDXWLRQ HYHQ DIWHU WKH
V\VWHP KDV EHHQ GLVFKDUJHG1 ,I DQ\ SUHVVXUH LV
QRWLFHG DV D ILWWLQJ LV ORRVHQHG/ DOORZ WUDSSHG
SUHVVXUH WR EOHHG RII YHU\ VORZO\1
1HYHU DWWHPSW WR UHEHQG IRUPHG OLQHV WR ILW1 8VH
WKH FRUUHFW OLQH IRU WKH LQVWDOODWLRQ \RX DUH VHUYLFLQJ1
$ JRRG UXOH IRU WKH IOH[LEOH KRVH OLQHV LV NHHS WKH
UDGLXV RI DOO EHQGV DW OHDVW 43 WLPHV WKH GLDPHWHU
RI WKH KRVH1
6KDUSHU EHQGV ZLOO UHGXFH WKH IORZ RI UHIULJHUDQW1
7KH IOH[LEOH KRVH OLQHV VKRXOG EH URXWHG VR WKDW
WKH\ DUH DW OHDVW ;3 PP IURP WKH H[KDXVW PDQLIROG1
,W LV JRRG SUDFWLFH WR LQVSHFW DOO IOH[LEOH KRVH OLQHV
DW OHDVW RQFH D \HDU WR PDNH VXUH WKH\ DUH LQ JRRG
FRQGLWLRQ DQG SURSHUO\ URXWHG1
8QLILHG SOXPELQJ FRQQHFWLRQV ZLWK 20ULQJV/ WKHVH
20ULQJV DUH QRW UHXVDEOH1

&2035(6625 12,6( 88533;:3366

<RX PXVW ILUVW NQRZ WKH FRQGLWLRQV ZKHQ WKH QRLVH
RFFXUV1 7KHVH FRQGLWLRQV DUH= ZHDWKHU/ YHKLFOH
VSHHG/ LQ JHDU RU QHXWUDO/ HQJLQH WHPSHUDWXUH RU
DQ\ RWKHU VSHFLDO FRQGLWLRQV1
1RLVHV WKDW GHYHORS GXULQJ $2& RSHUDWLRQ FDQ RIWHQ
EH PLVOHDGLQJ1 )RU H[DPSOH= ZKDW VRXQGV OLNH D
IDLOHG IURQW EHDULQJ RU FRQQHFWLQJ URG/ PD\ EH
FDXVHG E\ ORRVH EROWV/ QXWV/ PRXQWLQJ EUDFNHWV/
RU D ORRVH FOXWFK DVVHPEO\1 9HULI\ DFFHVVRU\ GULYH
EHOW WHQVLRQ +SRZHU VWHHULQJ RU DOWHUQDWRU,1
,PSURSHU DFFHVVRU\ GULYH EHOW WHQVLRQ FDQ FDXVH
D PLVOHDGLQJ QRLVH ZKHQ WKH FRPSUHVVRU LV
HQJDJHG DQG OLWWOH RU QR QRLVH ZKHQ WKH FRPSUHVVRU
LV GLVHQJDJHG1
'ULYH EHOWV DUH VSHHG0VHQVLWLYH1 7KDW LV/ DW GLIIHUHQW
HQJLQH VSHHGV/ DQG GHSHQGLQJ XSRQ EHOW WHQVLRQ/
EHOWV FDQ GHYHORS XQXVXDO QRLVHV WKDW DUH RIWHQ
PLVWDNHQ IRU PHFKDQLFDO SUREOHPV ZLWKLQ WKH
FRPSUHVVRU1

$'-8670(17
41 6HOHFW D TXLHW DUHD IRU WHVWLQJ1 'XSOLFDWH

FRQGLWLRQV DV PXFK DV SRVVLEOH1 6ZLWFK
FRPSUHVVRU RQ DQG RII VHYHUDO WLPHV WR FOHDUO\
LGHQWLI\ FRPSUHVVRU QRLVH1 7R GXSOLFDWH KLJK
DPELHQW FRQGLWLRQV +KLJK KHDG SUHVVXUH,/
UHVWULFW DLU IORZ WKURXJK FRQGHQVHU1 ,QVWDOO
PDQLIROG JDXJH VHW WR PDNH VXUH GLVFKDUJH
SUHVVXUH GRHVQ·W H[FHHG 5/3:3 N3D1

51 7LJKWHQ DOO FRPSUHVVRU PRXQWLQJ EROWV/ FOXWFK
PRXQWLQJ EROW/ DQG FRPSUHVVRU GULYH EHOW1
&KHFN WR DVVXUH FOXWFK FRLO LV WLJKW +QR URWDWLRQ
RU ZREEOH,1

61 &KHFN UHIULJHUDQW KRVHV IRU UXEELQJ RU
LQWHUIHUHQFH WKDW FDQ FDXVH XQXVXDO QRLVHV1

71 &KHFN UHIULJHUDQW FKDUJH1 +6HH ´&KDUJLQJ
6\VWHPµ1,

81 5HFKHFN FRPSUHVVRU QRLVH DV LQ 6WHS 41
91 ,I QRLVH VWLOO H[LVWV/ ORRVHQ FRPSUHVVRUPRXQWLQJ

EROWV DQG UHWRUTXH1 5HSHDW 6WHS 41
:1 ,I QRLVH FRQWLQXHV/ UHSODFH FRPSUHVVRU DQG

UHSHDW 6WHS 41



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 2Q0YHKLFOH 6HUYLFH+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 2Q0YHKLFOH 6HUYLFH 8804:

32:(5 5(/$< &+(&. 88533;;35<9

%/2:(5 5(/$<

%DWWHU\ YROWDJH 7HUPLQDO 1R1

4 6 5 8

3RZHU LV QRW VXSSOLHG

3RZHU LV VXSSOLHG

$2& &2035(6625 5(/$<

%DWWHU\ YROWDJH 7HUPLQDO 1R1

4 6 7 8

3RZHU LV QRW VXSSOLHG

3RZHU LV VXSSOLHG

)$1 &21752/ 5(/$<
5HIHU WR *5283 47 ï 5DGLDWRU1

%ORZHU UHOD\

$2& FRPSUHVVRU UHOD\



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 2Q0YHKLFOH 6HUYLFH8804;

,'/(083 23(5$7,21 &+(&. 8853349366;

41 %HIRUH LQVSHFWLRQ DQG DGMXVWPHQW/ VHW YHKLFOH LQ WKH
IROORZLQJ FRQGLWLRQ=
- (QJLQH FRRODQW WHPSHUDWXUH= ;3 ï <3E&
- /LJKWV/ HOHFWULF FRROLQJ IDQ DQG DFFHVVRULHV= 6HW WR

2))
- 7UDQVPLVVLRQ= 1HXWUDO +1 RU 3 IRU YHKLFOHV ZLWK $27,
- 6WHHULQJ ZKHHO= 6WUDLJKWIRUZDUG

51 &KHFN ZKHWKHU RU QRW WKH LGOLQJ VSHHG LV WKH VWDQGDUG
YDOXH1

6WDQGDUG YDOXH= 983 r 83 U2PLQ

61 :KHQ WKH $2& LV UXQQLQJ DIWHU WXUQLQJ WKH $2& VZLWFK
WR 21/ DQG WKH EORZHU VZLWFK WR WKH 0+ RU +, SRVLWLRQ/
FKHFN WR EH VXUH WKDW WKH LGOH VSHHG LV DW WKH VWDQGDUG
YDOXH1

6WDQGDUG YDOXH= ;33 r 83 U2PLQ

127(
7KHUH LV QR QHFHVVLW\ WR PDNH DQ DGMXVWPHQW/ EHFDXVH
WKH LGOLQJ VSHHG LV DXWRPDWLFDOO\ DGMXVWHG E\ WKH ,6&
V\VWHP1 ,I/ KRZHYHU/ WKHUH RFFXUV D GHYLDWLRQ IURP WKH
VWDQGDUG YDOXH IRU VRPH UHDVRQ/ FKHFN WKH ,6& V\VWHP1
+5HIHU WR *5283 46$ ï 2Q0YHKLFOH 6HUYLFH1,

$,5 385,),(5 $66(0%/< 5(3/$&(0(17
88834433357

41 5HPRYH WKH JORYH ER[1
51 5HPRYH WKH DLU SXULILHU FRYHU DQG WKH DLU SXULILHU DVVHPEO\1
61 ,QVWDOO D QHZ DLU SXULILHU DVVHPEO\ DQG LQVWDOO WKH DLU SXULILHU

FRYHU1
71 ,QVWDOO WKH JORYH ER[1

$LU SXULILHU
DVVHPEO\

$LU SXULILHU FRYHU



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï
+HDWHU &RQWURO $VVHPEO\ DQG
$2& VZLWFK 8804<

+($7(5 &21752/ $66(0%/< $1' $2& 6:,7&+ 88533573495

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

3UH0UHPRYDO DQG 3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- &HQWHU $LU 2XWOHW $VVHPEO\/ ,QVWUXPHQW 8QGHU &RYHU

5HPRYDO DQG ,QVWDOODWLRQ +5HIHU WR *5283 85$ ï
,QVWUXPHQW 3DQHO1,

- 5DGLR/ 7DSH 3OD\HU 5HPRYDO DQG ,QVWDOODWLRQ +5HIHU
WR *5283 871,

6

4

5

5HPRYDO VWHSV
ò%* 41 $LU PL[ GDPSHU FDEOH FRQQHFWLRQ
ò$* 51 $LU RXWOHW FKDQJHRYHU GDPSHU FDEOH

FRQQHFWLRQ
61 +HDWHU FRQWURO DVVHPEO\

,167$//$7,21 6(59,&( 32,176
ò$*$,5 287/(7 &+$1*(29(5 '$03(5 &$%/(

&211(&7,21
41 6HW WKH DLU RXWOHW FKDQJHRYHU FRQWURO NQRE RQ WKH KHDWHU

FRQWURO DVVHPEO\ WR WKH '() SRVLWLRQ1
51 6HW WKH DLU RXWOHW FKDQJHRYHU GDPSHU OHYHU RI WKH KHDWHU

XQLW WR WKH '() SRVLWLRQ +WXUQ FORFNZLVH WKH GDPSHU OHYHU
XQLW LW VWRSV,/ DQG WKHQ FRQQHFW WKH FDEOH WR WKH OHYHU1

ò%*$,5 0,; '$03(5 &$%/( &211(&7,21
41 6HW WKH WHPSHUDWXUH FRQWURO NQRE RQ WKH KHDWHU FRQWURO

DVVHPEO\ WR WKH 0$; +27 SRVLWLRQ1
51 6HW WKH DLU PL[ GDPSHU OHYHU RI WKH KHDWHU XQLW WR WKH

0$; +27 SRVLWLRQ +WXUQ FORFNZLVH WKH GDPSHU OHYHU XQWLO
LW VWRSV,/ DQG WKHQ FRQQHFW WKH FDEOH WR WKH OHYHU1

$LU RXWOHW
FKDQJHRYHU
GDPSHU OHYHU

'() SRVLWLRQ

$LUPL[ GDPSHU OHYHU

0$; +27
SRVLWLRQ



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï
+HDWHU &RQWURO $VVHPEO\ DQG
$2& VZLWFK88053

,163(&7,21 8853458335:

%/2:(5 6:,7&+ &217,18,7< &+(&.

6ZLWFK SRVLWLRQ 7HUPLQDO 1R1

4 5 6 7 8 9

2))

- +/2,

- +0/,

- +0+,

- ++,,

,16,'(22876,'( $,5 &+$1*(29(5 6:,7&+
&217,18,7< &+(&.

6ZLWFK 7HUPLQDO 1R1
SRVLWLRQ 4 5 6 ,1' 7 ; <

5(&,5&

)5(6+ ,//

$2& 6:,7&+ &217,18,7< &+(&.

6ZLWFK SRVLWLRQ 7HUPLQDO 1R1

8 ,1' 9 : ; <

2))

21

,//

,QVLGH2RXWVLGH DLU
FKDQJHRYHU VZLWFK

$2& VZLWFK



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï
+HDWHU &RQWURO $VVHPEO\ DQG
$2& VZLWFK 88054

',6$66(0%/< $1' 5($66(0%/< 884334633;7

6

4

5

7

8
9

'LVDVVHPEO\ VWHSV
41 .QRE DVVHPEO\
51 %XOE KDUQHVV

*$ò 61 $LU RXWOHW FKDQJHRYHU GDPSHU FDEOH

*$ò 71 $LU PL[ GDPSHU FDEOH
81 +HDWHU FRQWURO SDQHO
91 %ORZHU VZLWFK DVVHPEO\

',6$66(0%/< 6(59,&( 32,17
*$ò$,5 287/(7 &+$1*(29(5 '$03(5

&$%/(2$,5 0,; '$03(5 &$%/( 5(029$/
,QVHUW D IODW0WLSSHG VFUHZGULYHU LQWR WKH FRQWURO EDVH FOLS IURP
LQQHU VLGH/ DQG WKHQ UHPRYH WKH FDEOH E\ OLIWLQJ WKH FODZ
SDUW RI WKH FOLS1&ODZ

SDUW

)ODW0WLSSHG
VFUHZGULYHU



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï
+HDWHU 8QLW/ %ORZHU 8QLW/
5HVLVWHU DQG (YDSRUDWRU88055

+($7(5 81,7/ %/2:(5 81,7/ 5(6,67(5 $1' (9$325$725 885345:3387

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

&DXWLRQ= 656
:KHQ UHPRYLQJ DQG LQVWDOOLQJ WKH IORRU FRQVROH DVVHPEO\ IURP YHKLFOHV HTXLSSHG ZLWK 656/ GR
QRW OHW LW EXPS DJDLQVW WKH 6560(&8 RU WKH FRPSRQHQWV1

4

5
6

7

9

::

;

<

43

74 1P

;

4; 1P

$2& FRPSUHVVRU RLO=
'(162 2,/ ;

20ULQJ

3LSLQJ FRQQHFWLRQ

8

+HDWHU XQLW DQG EORZHU XQLW UHPRYDO VWHSV
- 'LVFKDUJLQJ DQG &KDUJLQJ RI

5HIULJHUDQW +5HIHU WR 31880431,
- 'LVFKDUJLQJ DQG &KDUJLQJ RI (QJLQH

&RRODQW +5HIHU WR *5283 47 ï
2QïYHKLFOH 6HUYLFH1,

- (QJLQH &RYHU 5HPRYDO DQG ,QVWDOOD0
WLRQ +5HIHU WR *5283 44 ï (QJLQH
$VVHPEO\1,

- $LU &OHDQHU $VVHPEO\ 5HPRYDO DQG
,QVWDOODWLRQ1

- )URQW 6FXII 3ODWH/ 5HDU 6FXII 3ODWH
DQG &RZO 6LGH 7ULP 5HPRYDO DQG
,QVWDOODWLRQ +5HIHU WR *5283 85$ ï
7ULPV1,

- *ORYH %R[ DQG ,QVWUXPHQW 8QGHU
&RYHU 5HPRYDO DQG ,QVWDOODWLRQ +5HIHU
WR *5283 85$ ï ,QVWUXPHQW 3DQHO1,

- )URQW 6HDW $VVHPEO\ +'ULYHU·V VLGH,
5HPRYDO DQG ,QVWDOODWLRQ +5HIHU WR
*5283 85$ ï 6HDW1,

- 6KLIW /HYHU $VVHPEO\ 5HPRYDO DQG
,QVWDOODWLRQ +5HIHU WR *5283 55 ï
7UDQVPLVVLRQ &RQWURO1, ?027!

- 6HOHFWRU /HYHU $VVHPEO\ 5HPRYDO
DQG ,QVWDOODWLRQ +5HIHU WR *5283 56
ï 7UDQVPLVVLRQ &RQWURO1, ?$27!

- )ORRU &DUSHW 5HPRYDO DQG ,QVWDOODWLRQ1
- 'RRU FKHFN DQG ERG\ FRQQHFWLRQ

+GULYHU VLGH,
41 $LU EDJ PRGXOH

+5HIHU WR *5283 85%,
51 6WHHULQJ ZKHHO
61 .H\ LQWHU ORFN FDEOH ?$27!
71 6WHHULQJ FROXPQ VKDIW DVVHPEO\

FRQQHFWLRQ
81 5HDU KHDWHU GXFW & ?63$&(

:$*21!
91 5HDU KHDWHU GXFW %
:1 +HDWHU KRVHV FRQQHFWLRQ
;1 )URQW SLSH DVVHPEO\ FRQQHFWLRQ
<1 ,QVWUXPHQW SDQHO VLGH FRYHU
431 ,QVWUXPHQW SDQHO DVVHPEO\



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï
+HDWHU 8QLW/ %ORZHU 8QLW/
5HVLVWHU DQG (YDSRUDWRU 88056

44

45

46

47

48

49

4:

4;
4<

53

54
48

44

44

441 ,QVWUXPHQW SDQHO ZLULQJ KDUQHVV
451 %ORZHU XQLW
461 ,QWDNH GXFW
471 *ORYH ER[ VXSSRUW EUDFNHW
481 )RRW GXFW
491 -RLQW GXFW $
4:1 -RLQW GXFW %
541 +HDWHU XQLW

(YDSRUDWRU DQG 5HVLVWHU UHPRYDO
VWHSV
- 'LVFKDUJLQJ DQG &KDUJLQJ RI 5H0
IULJHUDQW +5HIHU WR 31880431,

- (QJLQH &RYHU +5HIHU WR *5283 44
ï (QJLQH $VVHPEO\1,

- $LU &OHDQHU $VVHPEO\
- )URQW 6FXII 3ODWH/ 5HDU 6FXII 3ODWH
DQG &RZO 6LGH 7ULP +5HIHU WR
*5283 85$ ï 7ULPV1,

- *ORYH %R[ DQG ,QVWUXPHQW 8QGHU
&RYHU +5HIHU WR *5283 85$ ï
,QVWUXPHQW 3DQHO1,

;1 )URQW SLSH DVVHPEO\ FRQQHFWLRQ
4<1 ([SDQVLRQ YDOYH
471 *ORYH ER[ VXSSRUW EUDFNHW
491 -RLQW GXFW $
4:1 -RLQW GXFW %
4;1 5HVLVWRU
481 )RRW GXFW +SDVVHQJHU·V VLGH,
531 (YDSRUDWRU



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï
+HDWHU 8QLW/ %ORZHU 8QLW/
5HVLVWHU DQG (YDSRUDWRU88057

,163(&7,21 88433843364

5(6,6725 &+(&.
8VH D FLUFXLW WHVWHU WR PHDVXUH WKH UHVLVWDQFH EHWZHHQ WKH
WHUPLQDOV DV LQGLFDWHG EHORZ1 &KHFN WKDW WKH PHDVXUHG YDOXH
LV DW WKH VWDQGDUG YDOXH1

6WDQGDUG YDOXH=

0HDVXUHPHQW WHUPLQDO 6WDQGDUG YDOXH :

%HWZHHQ WHUPLQDOV 6 DQG 5 +/2, 5163

%HWZHHQ WHUPLQDOV 6 DQG 7 +0/, 4143

%HWZHHQ WHUPLQDOV 6 DQG 4 +0+, 3173

',6$66(0%/< $1' 5($66(0%/< 88433873349

4

5

6

'LVDVVHPEO\ VWHSV
41 +HDWHU FRUH
51 ([SDQVLRQ YDOYH
61 (YDSRUDWRU



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï $LU 7KHUPR6HQVRU 88058

$,5 7+(502 6(1625 8853468334:

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

4

5

5HPRYDO VWHSV
41 $LU WKHUPR VHQVRU FOLS
51 $LU WKHUPR VHQVRU

,163(&7,21 88534693343

$,( 7+(502 6(1625 &+(&.
0HDVXUH WKH UHVLVWDQFH EHWZHHQ WHUPLQDOV XQGHU WZR RU PRUH
WHPSHUDWXUH FRQGLWLRQV1 7KH UHVLVWDQFH VKRXOG EH FORVH WR
WKH YDOXHV VKRZQ LQ WKH JUDSK1

N:
;

9

7

5

3
ï43 3 43 53 63 73E&

5HVLV0
WDQFH

7HPSHUDWXUH



%ORZHU 0RWRU $VVHPEO\/ $XWRPDWLF FRPSUHVVRUï(&8
DQG ,QVLGH22XWVLGH $LU &KDQJHRYHU 'DPSHU 0RWRU

+($7(5/ $,5 &21',7,21(5
$1' 9(17,/$7,21 ï88059

%/2:(5 02725 $66(0%/</ $8720$7,& &2035(66250(&8
$1' ,16,'(22876,'( $,5 &+$1*(29(5 '$03(5 02725 88433833378

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

4

5

76

41 %ORZHU PRWRU DVVHPEO\
51 $XWRPDWLF FRPSUHVVRU0(&8

,QVLGH2RXWVLGH DLU FKDQJHRYHU
GDPSHU PRWRU UHPRYDO VWHSV
61 ,QVWUXPHQW SDQHO

+5HIHU WR *5283 85$,
71 ,QVLGH2RXWVLGH DLU FKDQJHRYHU

GDPSHU PRWRU

,163(&7,21 8843384337;

%/2:(5 02725 &+(&.
:KHQ EDWWHU\ YROWDJH LV DSSOLHG EHWZHHQ WKH WHUPLQDOV/ FKHFN
WKDW WKH PRWRU RSHUDWHV1 $OVR/ FKHFN WKDW WKHUH LV QR DEQRUPDO
QRLVH1

,16,'(22876,'( &+$1*(29(5 '$03(5 02725
&+(&.

%DWWHU\ FRQQHFWLRQ WHUPLQDO /HYHU RSHUDWLRQ

4 8 :

0RYHV WR WKH RXWVLGH DLU
SRVLWLRQ

0RYHV WR WKH LQVLGH DLU
SRVLWLRQ

&DXWLRQ
&XW RII WKH EDWWHU\ YROWDJH ZKHQ WKH GDPSHU LV LQ WKH
LQVLGH DLU SRVLWLRQ RU RXWVLGH DLU SRVLWLRQ1

,QVLGH2RXWVLGH DLU FKDQJH0
RYHU GDPSHU PRWRU



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï &RPSUHVVRU DQG 7HQVLRQ 3XOOH\ 8805:

&2035(6625 $1' 7(16,21 38//(< 885337437:4

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

3UH0UHPRYDO 2SHUDWLRQ
- 'LVFKDUJLQJ RI 5HIULJHUDQW +5HIHU WR 31880461,

3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- &KDUJLQJ RI 5HIULJHUDQW +5HIHU WR 31880431,
- 'ULYH %HOW 7HQVLRQ $GMXVWPHQW

+5HIHU WR *5283 44 ï 2Q0YHKLFOH 6HUYLFH1,

59 1P

8

4

5

6

7

6

6

7 ?7*<0*',!

?7*90*',! 7
4

59 1P

5

8

3LSLQJ FRQQHFWLRQ

&RPSUHVVRU RLO=
'(162 2,/ ;

20ULQJ

5HPRYDO VWHSV
- 8QGHU FRYHU
- &RQGHQVHU IDQ +5HIHU WR 31880661,

*$ò 41 'ULYH EHOW
51 7HQVLRQ SXOOH\

*%ò 61 6XFWLRQ KRVH DQG GLVFKDUJH KRVH
FRQQHFWLRQ

*&ò ò$* 71 &RPSUHVVRU
81 &RPSUHVVRU EUDFNHW



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï &RPSUHVVRU DQG 7HQVLRQ 3XOOH\8805;

5(029$/ 6(59,&( 32,176
*$ò'5,9( %(/7 5(029$/
41 /RRVHQ WKH QXW ´$µ IRU KROGLQJ1
51 /RRVHQ WKH EROW ´%µ IRU DGMXVWPHQW1
61 5HPRYH WKH GULYH EHOW1

*%ò68&7,21 +26(/ ',6&+$5*( +26(
',6&211(&7,21

3OXJ WKH GLVFRQQHFWHG KRVH DQG WKH FRPSUHVVRU QLSSOH QRW
WR OHW IRUHLJQ PDWWHU JHW LQWR WKHP1

&DXWLRQ
6HDO WKH KRVHV FRPSOHWHO\/ RWKHUZLVH WKH FRPSUHVVRU
RLO DQG UHFHLYHU ZLOO DEVRUE ZDWHU YDSRXU HDVLO\1

*&ò&2035(6625 5(029$/
:KHQ GRLQJ WKLV ZRUN/ EH FDUHIXO QRW WR VSLOO WKH FRPSUHVVRU
RLO1

,167$//$7,21 6(59,&( 32,17
ò$*&2035(6625 ,167$//$7,21
,I D QHZ FRPSUHVVRU LV LQVWDOOHG/ ILUVW DGMXVW WKH DPRXQW RI
RLO DFFRUGLQJ WR WKH SURFHGXUHV GHVFULEHG EHORZ/ DQG WKHQ
LQVWDOO WKH FRPSUHVVRU1
41 0HDVXUH WKH DPRXQW +; P/, RI RLO ZLWKLQ WKH UHPRYHG

FRPSUHVVRU1
51 'UDLQ +IURP WKH QHZ FRPSUHVVRU, WKH DPRXQW RI RLO

FDOFXODWHG DFFRUGLQJ WR WKH IROORZLQJ IRUPXOD/ DQG WKHQ
LQVWDOO WKH QHZ FRPSUHVVRU1
1HZ FRPSUHVVRU RLO DPRXQW

;3 P/ ï ; P/  < P/

127(
+4, < P/ LQGLFDWHV WKH DPRXQW RI RLO LQ WKH UHIULJHUDQW

OLQH/ WKH FRQGHQVHU/ WKH HYDSRUDWRU HWF1
+5, :KHQ UHSODFLQJ WKH IROORZLQJ SDUWV DW WKH VDPH WLPH

DV WKH FRPSUHVVRU/ VXEWUDFW WKH UDWHG RLO DPRXQW RI
WKH HDFK SDUW IURP < P/ DQG GLVFKDUJH IURP WKH
QHZ FRPSUHVVRU1

4XDQWLW\
(YDSRUDWRU= 73 P/
&RQGHQVHU= 43 P/
6XFWLRQ KRVH= 918 P/

%

$



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï &RPSUHVVRU DQG 7HQVLRQ 3XOOH\ 8805<

,163(&7,21 88533;83643

&2035(6625 0$*1(7,& &/87&+ 23(5$7,21
,163(&7,21
&RQQHFW WKH EDWWHU\ +., WHUPLQDO WR WKH FRPSUHVVRU VLGH
WHUPLQDO/ DQG HDUWK WKH EDWWHU\ +ï, WHUPLQDO WR WKH ERG\ RI
WKH FRPSUHVVRU1 7KH FRQGLWLRQ LV QRUPDO LI WKH VRXQG RI WKH
PDJQHWLF FOXWFK +FOLFN, FDQ EH KHDUG1

0$*1(7,& &/87&+ 88533793679

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

47 1P

4
5

6
7

8
9

0DJQHWLF FOXWFK GLVDVVHPEO\ VWHSV
ò%* - $LU JDS DGMXVWPHQW

*$ò 41 $UPDWXUH SODWH
51 6KLPV

ò$* 61 6QDS ULQJ
71 5RWRU
81 6QDS ULQJ
91 &OXWFK FRLO

',6$66(0%/< 6(59,&( 32,17
*$ò$50$785( 3/$7( 5(029$/

0%<<46;9

0%<<469:



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï &RPSUHVVRU DQG 7HQVLRQ 3XOOH\88063

5($66(0%/< 6(59,&( 32,176
ò$*61$3 5,1* ,167$//$7,21
,QVWDOO WKH VQDS ULQJ VR WKDW WKH WDSHUHG VXUIDFH LV DW WKH
RXWHU VLGH1

ò%*$,5 *$3 $'-8670(17
&KHFN ZKHWKHU RU QRW WKH DLU JDS RI WKH FOXWFK LV ZLWKLQ WKH
VWDQGDUG YDOXH1

6WDQGDUG YDOXH= 3158 ï 3188 PP

127(
,I WKHUH LV D GHYLDWLRQ RI WKH DLU JDS IURP WKH VWDQGDUG YDOXH/
PDNH WKH QHFHVVDU\ DGMXVWPHQW E\ DGMXVWLQJ WKH QXPEHU RI
VKLPV1

&OXWFK FRLO5RWRU6QDS ULQJ

7DSHUHG SDUW



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï
&RQGHQVHU DQG &RQGHQVHU
)DQ 0RWRU 88064

&21'(16(5 $1' &21'(16(5 )$1 02725 885339:36;4

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

4

567 8

9

:

;

<

43

44

45

46

47

45 1P

;

3LSLQJ FRQQHFWLRQ

&RPSUHVVRU RLO=
'(162 2,/ ;

20ULQJ

&RQGHQVHU IDQ PRWRU UHPRYDO
VWHSV
41 &RQGHQVHU IDQ PRWRU DQG VKURXG

DVVHPEO\
51 &RQGHQVHU IDQ PRWRU FRYHU
61 &RQGHQVHU IDQ PRWRU DVVHPEO\
71 &RQGHQVHU IDQ
81 &RQGHQVHU IDQ VKURXG

&RQGHQVHU UHPRYDO VWHSV
- 'LVFKDUJLQJ DQG FKDUJLQJ RI

UHIULJHUDQW +5HIHU WR 31880431,
- 'LVFKDUJLQJ DQG FKDUJLQJ RI

HQJLQH FRRODQW +5HIHU WR *5283 47
ï 2QïYHKLFOH VHUYLFH1,

- $LU FOHDQHU DVVHPEO\
- 5DGLDWRU JULOOH +5HIHU WR *5283 84

ï5DGLDWRU JULOOH1, ?63$&(5811(5!
91 5HVHUYH WDQN
:1 $LU LQWDNH GXFW

*$ò ;1 'LVFKDUJH KRVH DQG OLTXLG SLSH $
FRQQHFWLRQ

<1 &RQGHQVHU XSSHU EUDFNHW
- 8QGHU &RYHU 5HPRYDO DQG ,QVWDOODWLRQ
431 $LU JXLGH SDQHO
441 5DGLDWRU XSSHU PRXQWLQJ EROWV
451 &RQGHQVHU VLGH FRYHU
461 &RQGHQVHU ORZHU EUDFNHW

*%ò ò$* 471 &RQGHQVHU DVVHPEO\



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï
&RQGHQVHU DQG &RQGHQVHU
)DQ 0RWRU88065

5(029$/ 6(59,&( 32,176
*$ò',6&+$5*( +26( $1' /,48,' 3,3( $

',6&211(&7,21
3OXJ WKH GLVFRQQHFWHG SLSH/ KRVH DQG WKH FRQGHQVHU QLSSOH
QRW WR OHW IRUHLJQ PDWWHU JHW LQWR WKHP1

&DXWLRQ
6HDO WKH KRVHV FRPSOHWHO\/ RWKHUZLVH WKH FRPSUHVVRU
RLO DQG UHFHLYHU ZLOO DEVRUE ZDWHU YDSRXU HDVLO\1

*%ò&21'(16(5 $66(0%/< 5(029$/
41 5HPRYH WKH LQVWDOODWLRQ EROWV IURP KHDGODPS VXSSRUW

PHPEHU VLGH1
51 'LVHQJDJH WKH ORZHU SDUW RI WKH UDGLDWRU/ DQG WKHQ PRYH

WKH UDGLDWRU VOLJKWO\ WRZDUG WKH HQJLQH1
61 5DLVH WKH FRQGHQVHU DVVHPEO\ WR UHPRYH LW IURP WKH

HQJLQH FRPSDUWPHQW1

,167$//$7,21 6(59,&( 32,17
ò$*&21'(16(5 $66(0%/< ,167$//$7,21
:KHQ UHSODFLQJ WKH FRQGHQVHU/ UHILOO LW ZLWK D VSHFLILHG DPRXQW
RI FRPSUHVVRU RLO DQG LQVWDOO LW1 +WR WKH YHKLFOH,1

&RPSUHVVRU RLO= '(162 2,/ ;
4XDQWLW\= 43 P/

,163(&7,21 885339;353<

&21'(16(5 )$1 02725 &+(&.
&KHFN WR EH VXUH WKDW WKH FRQGHQVHU IDQ PRWRU RSHUDWHV1

7HUPLQDOV FRQQHFWHG WR EDWWHU\ &RQGHQVHU IDQ FRQGLWLRQ
4 5

2SHUDWHV



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 5HIULJHUDQW /LQH 88066

5()5,*(5$17 /,1( 885339736:8

5(029$/ $1' ,167$//$7,21
?/1+1 '5,9( 9(+,&/(6!

3UH0UHPRYDO DQG 3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- 'LVFKDUJLQJ DQG &KDUJLQJ RI 5HIULJHUDQW

+5HIHU WR 31880431,
- (QJLQH &RYHU 5HPRYDO DQG ,QVWDOODWLRQ

+5HIHU WR *5283 44 ï (QJLQH $VVHPEO\1,

- $LU &OHDQHU $VVHPEO\ 5HPRYDO DQG ,QVWDOODWLRQ1
- &DQLVWHU 5HPRYDO DQG ,QVWDOODWLRQ

+5HIHU WR *5283 4:1,

&RPSUHVVRU RLO= '(162 2,/ ;

4

5

6

7

8

3LSLQJ FRQQHFWLRQ

20ULQJ 20ULQJ4/ 5/ 6/ 8

4/ 6 8

5HPRYDO VWHSV
*$ò ò$* 41 6XFWLRQ KRVH
*$ò 51 'LVFKDUJH KRVH
*$ò 61 /LTXLG SLSH $

71 &ODPS
*$ò 81 )URQW SLSH DVVHPEO\



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 5HIULJHUDQW /LQH88067

?51+1 '5,9( 9(+,&/(6!

3UH0UHPRYDO DQG 3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- 'LVFKDUJLQJ DQG &KDUJLQJ RI 5HIULJHUDQW

+5HIHU WR 31880431,
- (QJLQH &RYHU 5HPRYDO DQG ,QVWDOODWLRQ

+5HIHU WR *5283 44 ï (QJLQH $VVHPEO\1,

- $LU &OHDQHU $VVHPEO\ 5HPRYDO DQG ,QVWDOODWLRQ1
- &DQLVWHU 5HPRYDO DQG ,QVWDOODWLRQ

+5HIHU WR *5283 4:1,

4

5

6

7

8

9

&RPSUHVVRU RLO= '(162 2,/ ;

3LSLQJ FRQQHFWLRQ

20ULQJ
20ULQJ

4/ 5/ 6/ 8

4/ 6 8

5HPRYDO VWHSV
*$ò ò$* 41 6XFWLRQ KRVH
*$ò 51 'LVFKDUJH KRVH
*$ò 61 /LTXLG SLSH $

71 &ODPS
*$ò 81 )URQW SLSH DVVHPEO\

91 &ODPS



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 5HIULJHUDQW /LQH 88068

5(029$/ 6(59,&( 32,17
*$ò+26(23,3( ',6&211(&7,21
3OXJ WKH GLVFRQQHFWHG KRVH/ WKH UHFHLYHU/ WKH HYDSRUDWRU DQG
WKH FRPSUHVVRU QLSSOH QRW WR OHW IRUHLJQ PDWWHU JHW LQWR WKHP1

&DXWLRQ
6HDO WKH KRVHV FRPSOHWHO\/ RWKHUZLVH WKH FRPSUHVVRU
RLO DQG UHFHLYHU ZLOO DEVRUE ZDWHU YDSRXU HDVLO\1

,167$//$7,21 6(59,&( 32,17
ò$*68&7,21 +26( ,167$//$7,21
:KHQ UHSODFLQJ WKH VXFWLRQ KRVH/ UHILOO WKHP ZLWK D VSHFLILHG
DPRXQW RI FRPSUHVVRU RLO/ DQG WKHQ LQVWDOO WKHP1

&RPSUHVVRU RLO= '(162 2,/ ;

4XDQWLW\=
6XFWLRQ KRVH= 918 P/



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 9HQWLODWRUV88069

9(17,/$7256 886334935;:

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

&DXWLRQ= 656
:KHQ UHPRYLQJ DQG LQVWDOOLQJ WKH IORRU FRQVROH DVVHPEO\ IURP YHKLFOHV HTXLSSHG ZLWK 656/ GR
QRW OHW LW EXPS DJDLQVW WKH 6560(&8 RU WKH FRPSRQHQWV1

5 6

7
8

9

4

?63$&( 5811(5!

5HDU KHDWHU GXFW % UHPRYDO VWHSV
- )URQW VFXII SODWH/ FRZO VLGH WULP DQG

FHQWHU FRQVROH DVVHPEO\ +5HIHU WR
*5283 85$ ï ,QVWUXPHQW 3DQHO1,

- )ORRU FDUSHW
41 5HDU KHDWHU GXFW %

'HIURVWHU QR]]OH DQG GLVWULEXWLRQ
GXFW UHPRYDO VWHSV
- ,QVWUXPHQW SDQHO

+5HIHU WR *5283 85$1,
51 6LGH GHIURVWHU GXFW
61 'HIURVWHU QR]]OH DVVHPEO\
71 'LVWULEXWLRQ GXFW

)RRW GLVWULEXWLRQ GXFW DQG UHDU
KHDWHU GXFW $ UHPRYDO VWHSV
- ,QVWUXPHQW SDQHO

+5HIHU WR *5283 85$1,
- %ORZHU XQLW/ MRLQW GXFW DQG JORYH ER[

VXSSRUW EUDFNHW +5HIHU WR 31880551,
81 )RRW GLVWULEXWLRQ GXFW
91 5HDU KHDWHU GXFW $

127(
)RU WKH FHQWHU DLU RXWOHW DVVHPEO\ DQG WKH VLGH DLU RXWOHW
DVVHPEO\/ UHIHU WR *5283 85$ ï ,QVWUXPHQW SDQHO1



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 9HQWLODWRUV 8806:

4 5
6

7 8

9
:

;

?63$&( :$*21!

5HDU KHDWHU GXFW % DQG UHDU KHDWHU
GXFW & UHPRYDO VWHSV
- )URQW VFXII SODWH/ UHDU VFXII SODWH/ FRZO

VLGH WULP DQG FHQWHU FRQVROH DVVHPEO\
+5HIHU WR *5283 85$ ï ,QVWUXPHQW
3DQHO1,

- )URQW VHDWV DQG VHFRQG VHDWV +5HIHU
WR *5283 85$ ï 6HDWV1,

- 6HDW DGMXVWHU VLGH FRYHU DQG VHDW
DGMXVWHU HQG FRYHU +5HIHU WR *5283
85$ ï 6HDWV1,

- )ORRU FDUSHW
41 5HDU KHDWHU QR]]OH JDUQLVK
51 5HDU KHDWHU GXFW &
61 5HDU KHDWHU GXFW %

'HIURVWHU QR]]OH DQG GLVWULEXWLRQ
GXFW UHPRYDO VWHSV
- ,QVWUXPHQW SDQHO

+5HIHU WR *5283 85$1,
71 6LGH GHIURVWHU GXFW
81 'HIURVWHU QR]]OH DVVHPEO\
91 'LVWULEXWLRQ GXFW

)RRW GLVWULEXWLRQ GXFW DQG UHDU
KHDWHU GXFW $ UHPRYDO VWHSV
- ,QVWUXPHQW SDQHO

+5HIHU WR *5283 85$1,
- %ORZHU XQLW/ MRLQW GXFW DQG JORYH ER[

VXSSRUW EUDFNHW +5HIHU WR 31880551,
:1 )RRW GLVWULEXWLRQ GXFW
;1 5HDU KHDWHU GXFW $

127(
)RU WKH FHQWHU DLU RXWOHW DVVHPEO\ DQG WKH VLGH DLU RXWOHW
DVVHPEO\/ UHIHU WR *5283 85$ ï ,QVWUXPHQW SDQHO1



+($7(5/ $,5 &21',7,21(5 $1' 9(17,/$7,21 ï 9HQWLODWRUV8806;

5HDU YHQWLODWLRQ GXFW

?63$&( 5811(5!

?63$&( :$*21!

5HDU YHQWLODWLRQ GXFW

127(
)RU WKH IURQW GHFN JDUQLVK/ UHIHU WR *5283 84 ï :LQGVKLHOG ZLSHU DQG ZDVKHU1

5-67;3<337 ï 4497
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