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4704

(1*,1( &22/,1*
&217(176 4743<333647

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

6(59,&( 63(&,),&$7,216 51 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

/8%5,&$17 51 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

6($/$176 51 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

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 &RRODQW /HDN &KHFNLQJ 61 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5DGLDWRU &DS 9DOYH 2SHQLQJ 3UHVVXUH
&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 1 1 1 1 1 1 1 1 1 1 1

(QJLQH &RRODQW 5HSODFHPHQW 61 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

&RQFHQWUDWLRQ 0HDVXUHPHQW 71 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

&22/,1* )$1 91 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+(50267$7 ;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 3803 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

:$7(5 +26( $1' :$7(5 3,3( 461 1 1 1 1 1 1 1

5$',$725 491 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( &22/,1* ï
*HQHUDO ,QIRUPDWLRQ2
6HUYLFH6SHFLILFDWLRQV2/XEULFDQW26HDODQWV4705

*(1(5$/ ,1)250$7,21 474333435;9

7KH FRROLQJ V\VWHP LV GHVLJQHG WR NHHS HYHU\ SDUW
RI WKH HQJLQH DW DSSURSULDWH WHPSHUDWXUH LQ
ZKDWHYHU FRQGLWLRQ WKH HQJLQH PD\ EH RSHUDWHG1
7KH FRROLQJ PHWKRG LV RI WKH ZDWHU0FRROHG/ SUHVVXUH
IRUFHG FLUFXODWLRQ W\SH LQ ZKLFK WKH ZDWHU SXPS
SUHVVXUL]HV FRRODQW DQG FLUFXODWHV LW WKURXJKRXW WKH
HQJLQH1 ,I WKH FRRODQW WHPSHUDWXUH H[FHHGV WKH
SUHVFULEHG WHPSHUDWXUH/ WKH WKHUPRVWDW RSHQV WR
FLUFXODWH WKH FRRODQW WKURXJK WKH UDGLDWRU DV ZHOO
VR WKDW WKH KHDW DEVRUEHG E\ WKH FRRODQW PD\ EH
UDGLDWHG LQWR WKH DLU1

7KH ZDWHU SXPS LV RI WKH FHQWULIXJDO W\SH DQG LV
GULYHQ E\ WKH GULYH EHOW IURP WKH FUDQNVKDIW1
7KH UDGLDWRU LV WKH FRUUXJDWHG ILQ/ GRZQ IORZ W\SH1

,WHPV 6SHFLILFDWLRQV

5DGLDWRU 3HUIRUPDQFH N-2K 9*: 536/333

7'8 563/533

6(59,&( 63(&,),&$7,216 47433363638

,WHPV 6WDQGDUG YDOXH /LPLW

+LJK SUHVVXUH YDOYH RSHQLQJ SUHVVXUH RI UDGLDWRU FDS N3D :7 ï 436 97

5DQJH RI FRRODQW DQWLIUHH]H FRQFHQWUDWLRQ RI UDGLDWRU ( 63 ï 93 ï

7KHUPRVWDW 9DOYH RSHQLQJ WHPSHUDWXUH RI 9*: ;; r 513 ï
WKHUPRVWDW E&

7'8 ;5 r 418 ï

)XOO0RSHQLQJ WHPSHUDWXUH RI 9*: 433 ï
WKHUPRVWDW E&

7'8 <8 ï

9DOYH OLIW PP 9*: 43 RU PRUH ï

7'8 ;18 RU PRUH ï

/8%5,&$17 4743337353<

,WHPV 4XDQWLW\ /

0,768%,6+, *(18,1( &22/$17 25 $1 (48,9$/(17 9*: <13 +4313,

7'8 ;13 +<13,

127(
+ , LQGLFDWHV ILJXUH IRU YHKLFOHV ZLWK UHDU KHDWHU1

6($/$176 47433383559

,WHPV 6SHFLILHG VHDODQW 5HPDUNV

&\OLQGHU EORFN GUDLQ SOXJ 60 1XW /RFNLQJ 3DUW 1R1 74:4 RU HTXLYDOHQW 'U\LQJ VHDODQW



(1*,1( &22/,1* ï 2Q0YHKLFOH 6HUYLFH 4706

2109(+,&/( 6(59,&( 4743343349:

(1*,1( &22/$17 /($. &+(&.,1*
41 &RQILUP WKDW WKH FRRODQW OHYHO LV XS WR WKH ILOOHU QHFN1

,QVWDOO D UDGLDWRU FDS WHVWHU DQG DSSO\ 493 N3D SUHVVXUH/
DQG WKHQ FKHFN IRU OHDNDJH IURP WKH UDGLDWRU KRVH RU
FRQQHFWLRQV1

&DXWLRQ
+4, %H VXUH WR FRPSOHWHO\ FOHDQ DZD\ DQ\ PRLVWXUH

IURP WKH SODFHV FKHFNHG1
+5, :KHQ WKH WHVWHU LV WDNHQ RXW/ EH FDUHIXO QRW WR

VSLOO DQ\ FRRODQW IURP LW1
+6, %H FDUHIXO/ZKHQ LQVWDOOLQJ DQG UHPRYLQJ WKH WHVWHU

DQG ZKHQ WHVWLQJ/ QRW WR GHIRUP WKH ILOOHU QHFN
RI WKH UDGLDWRU1

51 ,I WKHUH LV OHDNDJH/ UHSDLU RU UHSODFH WKH DSSURSULDWH SDUW1

5$',$725 &$3 9$/9( 23(1,1* 35(6685(
&+(&. 47433463536

41 8VH D FDS DGDSWHU WR DWWDFK WKH FDS WR WKH WHVWHU1
51 ,QFUHDVH WKH SUHVVXUH XQWLO WKH LQGLFDWRU RI WKH JDXJH

VWRSV PRYLQJ1

/LPLW= 97 N3D
6WDQGDUG YDOXH= :7 ï 436 N3D

61 5HSODFH WKH UDGLDWRU FDS LI WKH UHDGLQJ GRHV QRW UHPDLQ
DW RU DERYH WKH OLPLW1

127(
%H VXUH WKDW WKH FDS LV FOHDQ EHIRUH WHVWLQJ/ VLQFH UXVW
RU RWKHU IRUHLJQ PDWHULDO RQ WKH FDS VHDO ZLOO FDXVH DQ
LPSURSHU LQGLFDWLRQ1

(1*,1( &22/$17 5(3/$&(0(17 47433453687

41 'UDLQ WKH HQJLQH FRRODQW E\ UHPRYLQJ WKH GUDLQ SOXJ DQG
WKHQ WKH UDGLDWRU FDS1

51 5HPRYH WKH F\OLQGHU EORFN GUDLQ SOXJ IURP WKH F\OLQGHU
EORFN WR GUDLQ WKH HQJLQH FRRODQW1

61 5HPRYH WKH UHVHUYH WDQN WR GUDLQ WKH HQJLQH FRRODQW1
71 :KHQ WKH HQJLQH FRRODQW KDV GUDLQHG/ SRXU LQ ZDWHU IURP

WKH UDGLDWRU FDS WR FOHDQ WKH HQJLQH FRRODQW OLQH1

&DS DGDSWHU

$GDSWHU

&DS DGDSWHU

+/HIW EDQN, +5LJKW EDQN,

'UDLQ SOXJV

?9*:!



(1*,1( &22/,1* ï 2Q0YHKLFOH 6HUYLFH4707

81 &RDW WKH WKUHDG RI WKH F\OLQGHU EORFN GUDLQ SOXJ ZLWK WKH
VSHFLILHG VHDODQW DQG WLJKWHQ WR WKH VSHFLILHG WRUTXH1

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

91 6HFXUHO\ WLJKWHQ WKH UDGLDWRU GUDLQ SOXJ1
:1 ,QVWDOO WKH UHVHUYH WDQN1
;1 5HPRYH WKH DLU EOHHG EROW DQG UHSODFH WKH VHDO ZDVKHU1
<1 )LOO WKH UDGLDWRU XQWLO WKH HQJLQH FRRODQW IORZV IURP WKH

DLU EOHHG EROW VHFWLRQ/ DQG WKHQ FORVH WKH DLU EOHHG EROW1
431 6ORZO\ SRXU WKH HQJLQH FRRODQW LQWR WKH PRXWK RI WKH

UDGLDWRU XQWLO WKH UDGLDWRU LV IXOO/ DQG SRXU DOVR LQWR WKH
UHVHUYH WDQN XS WR WKH )8// OLQH1

5HFRPPHQGHG DQWLIUHH]H=
0,768%,6+, *(18,1( &22/$17 25 $1
(48,9$/(17

4XDQWLW\=
?9*:! <13 +4313, /
?7'8! ;13 +<13, /

&DXWLRQ
'R QRW XVH DOFRKRO RU PHWKDQRO DQWL0IUHH]H RU DQ\
HQJLQH FRRODQWV PL[HG ZLWK DOFRKRO RU PHWKDQRO
DQWL0IUHH]H1 7KH XVH RI DQ LPSURSHU DQWL0IUHH]H FDQ
FDXVH WKH FRUURVLRQ RI WKH DOXPLQXP FRPSRQHQWV1

127(
+4, + , LQGLFDWHV ILJXUH IRU YHKLFOHV ZLWK UHDU KHDWHU1
+5, )RU 1RUZD\/ WKH QRQ0DPLQH W\SH RI DQWLIUHH]H VKRXOG

EH XVHG1

441 ,QVWDOO WKH UDGLDWRU FDS VHFXUHO\1
451 6WDUW WKH HQJLQH DQG ZDUP WKH HQJLQH XQWLO WKH WKHUPRVWDW

RSHQV1 +7RXFK WKH UDGLDWRU KRVH ZLWK \RXU KDQG WR FKHFN
WKDW ZDUP ZDWHU LV IORZLQJ1,

461 $IWHU WKH WKHUPRVWDW RSHQV/ UDFH WKH HQJLQH VHYHUDO WLPHV/
DQG WKHQ VWRS WKH HQJLQH1

471 &RRO GRZQ WKH HQJLQH/ DQG WKHQ SRXU HQJLQH FRRODQW
LQWR WKH UHVHUYH WDQN XQWLO WKH OHYHO UHDFKHV WKH )8//
OLQH1 ,I WKH OHYHO LV ORZ/ UHSHDW WKH RSHUDWLRQ IURP VWHS
441

&21&(175$7,21 0($685(0(17 47433443479

0HDVXUH WKH WHPSHUDWXUH DQG VSHFLILF JUDYLW\ RI WKH HQJLQH
FRRODQW WR FKHFN WKH DQWLIUHH]H FRQFHQWUDWLRQ1

6WDQGDUG YDOXH= 63 ï 93 ( +DOORZDEOH FRQFHQWUDWLRQ UDQJH,

5(&200(1'(' $17,)5((=(

$QWLIUHH]H $OORZDEOH FRQFHQWUDWLRQ

0,768%,6+, *(18,1( &22/$17
25 $1 (48,9$/(17

63 ï 93 (

?7'8!
&\OLQGHU EORFN GUDLQ SOXJ

6< 1P



(1*,1( &22/,1* ï 2Q0YHKLFOH 6HUYLFH 4708

&DXWLRQ
,I WKH FRQFHQWUDWLRQ RI WKH DQWL0IUHH]H LV EHORZ 63 (/ WKH
DQWL0FRUURVLRQ SURSHUW\ ZLOO EH DGYHUVHO\ DIIHFWHG1 ,Q
DGGLWLRQ/ LI WKH FRQFHQWUDWLRQ LV DERYH 93 (/ ERWK WKH
DQWL0IUHH]LQJ DQGHQJLQH FRROLQJSURSHUWLHUVZLOO GHFUHDVH/
DIIHFWLQJ WKH HQJLQH DGYHUVHO\1 )RU WKHVH UHDVRQV/ EH
VXUH WR PDLQWDLQ WKH FRQFHQWUDWLRQ OHYHO ZLWKLQ WKH
VSHFLILHG UDQJH1



(1*,1( &22/,1* ï &RROLQJ )DQ4709

&22/,1* )$1 474335433;5

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

3UH0UHPRYDO DQG 3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- (QJLQH &RRODQW 'UDLQLQJ DQG 6XSSO\LQJ

+5HIHU WR 3147061,
- 5DGLDWRU 8SSHU +RVH 5HPRYDO DQG ,QVWDOODWLRQ

+5HIHU WR 31470451,

43 ï 45 1P

4

5
6

7
89

8 1P

8 1P

5

7

6

8
9

?9*:!

?7'8!

4

43 ï 45 1P

43 ï 45 1P

5HPRYDO VWHSV
41 6KURXG DVVHPEO\
51 'ULYH EHOWV
61 &RROLQJ IDQ DQG IDQ FOXWFK

DVVHPEO\

71 3XOOH\
81 )DQ FOXWFK
91 &RROLQJ IDQ



(1*,1( &22/,1* ï &RROLQJ )DQ 470:

,163(&7,21 47433553356

&22/,1* )$1 &+(&.
- &KHFN EODGHV IRU GDPDJH DQG FUDFNV1
- &KHFN IRU FUDFNV DQG GDPDJH DURXQG EROW KROHV LQ IDQ

KXE1
- ,I DQ\ SRUWLRQ RI IDQ LV GDPDJHG RU FUDFNHG/ UHSODFH FRROLQJ

IDQ1

)$1 &/87&+ &+(&.
- &KHFN WR HQVXUH WKDW IOXLG LQ IDQ FOXWFK LV QRW OHDNLQJ

DW FDVH MRLQW DQG VHDOV1 ,I IOXLG TXDQWLW\ GHFUHDVHV GXH
WR OHDNDJH/ IDQ VSHHG ZLOO GHFUHDVH DQG HQJLQH
RYHUKHDWLQJ PLJKW UHVXOW1

- :KHQ D IDQ DWWDFKHG WR DQ HQJLQH LV WXUQHG E\ KDQG/
OLJKWO\/ LW LV IDXOW\1

- &KHFN ELPHWDO VWULS IRU GDPDJH1



(1*,1( &22/,1* ï 7KHUPRVWDW470;

7+(50267$7 474335736:4

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

3UH0UHPRYDO DQG 3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- (QJLQH &RRODQW 'UDLQLQJ DQG 6XSSO\LQJ

+5HIHU WR 3147061,

?9*:! ?7'8!

5 6

57 1P

46 1P

7

4
5

7

4

5HPRYDO VWHSV
*$ò ò%* 41 5DGLDWRU ORZHU KRVH FRQQHFWLRQ

51 :DWHU LQOHW ILWWLQJ
61 :DWHU LQOHW ILWWLQJ JDVNHW ?7'8!

ò$* 71 7KHUPRVWDW

5(029$/ 6(59,&( 32,17
*$ò5$',$725 /2:(5 +26( ',6&211(&7,21
$IWHU PDNLQJ PDWLQJ PDUNV RQ WKH UDGLDWRU KRVH DQG WKH KRVH
FODPS/ GLVFRQQHFW WKH UDGLDWRU KRVH1

,167$//$7,21 6(59,&( 32,17
ò$* 7+(50267$7 ,167$//$7,21
?9*:!
,QVWDOO WKH WKHUPRVWDW VR WKDW WKH MLJJOH YDOYH LV IDFLQJ VWUDLJKW
XS/ ZKLOH EHLQJ FDUHIXO QRW WR IROG RYHU RU VFUDWFK WKH UXEEHU
ULQJ1
&DXWLRQ
0DNH DEVROXWHO\ VXUH WKDW QR RLO DGKHUHV WR WKH UXEEHU
ULQJ RI WKH WKHUPRVWDW1 $OVR EH FDUHIXO QRW WR IROG RYHU
RU VFUDWFK WKH UXEEHU ULQJ ZKHQ LQVHUWLQJ1

0DWLQJ PDUNV

7KHUPRVWDW

5XEEHU
ULQJ

-LJJOH
YDOYH



(1*,1( &22/,1* ï 7KHUPRVWDW 470<

?7'8!
+ROG WKH WKHUPRVWDW DW WKH DQJOH VKRZQ LQ WKH LOOXVWUDWLRQ/
DQG LQVWDOO LW ZKLOH EHLQJ FDUHIXO QRW WR ZULQNOH RU GDPDJH
WKH UXEEHU ULQJ1

&DXWLRQ
'R QRW DSSO\ DQ\ RLO RU JUHDVH WR WKH UXEEHU ULQJ RI WKH
WKHUPRVWDW XQGHU DQ\ FLUFXPVWDQFHV1

ò%*5$',$725 /2:(5 +26( &211(&7,21
41 ,QVHUW HDFK KRVH DV IDU DV WKH SURMHFWLRQ RI WKH ZDWHU

RXWOHW ILWWLQJ1
51 $OLJQ WKH PDWLQJ PDUNV RQ WKH UDGLDWRU KRVH DQG KRVH

FODPS/ DQG WKHQ FRQQHFW WKH UDGLDWRU KRVH1

,163(&7,21 474335836:7

7+(50267$7 &+(&.
41 ,PPHUVH WKH WKHUPRVWDW LQ ZDWHU/ DQG KHDW WKH ZDWHU ZKLOH

VWLUULQJ1 &KHFN WKH WKHUPRVWDW YDOYH RSHQLQJ WHPSHUDWXUH1

6WDQGDUG YDOXH=

9DOYH RSHQLQJ WHPSHUDWXUH=
?9*:! ;; r 513E&
?7'8! ;5 r 418E&

51 &KHFN WKDW WKH DPRXQW RI YDOYH OLIW LV DW WKH VWDQGDUG
YDOXH ZKHQ WKH ZDWHU LV DW WKH IXOO0RSHQLQJ WHPSHUDWXUH1

6WDQGDUG YDOXH=

,WHPV 9*: 7'8

)XOO0RSHQLQJ
WHPSHUDWXUH E&

433 <8

$PRXQW RI YDOYH
OLIW PP

4313 RU PRUH ;18 RU PRUH

127(
0HDVXUH WKH YDOYH KHLJKW ZKHQ WKH WKHUPRVWDW LV IXOO\
FORVHG/ DQG XVH WKLV PHDVXUHPHQW WR FDOFXODWH WKH YDOYH
KHLJKW ZKHQ WKH WKHUPRVWDW LV IXOO\ RSHQ1

7KHUPRVWDW
KRXVLQJ

<3E

7KHUPRVWDW
EULGJH

5XEEHU
ULQJ

7KHUPRVWDW

0DWLQJ PDUNV

3URMHFWLRQ

:DWHU LQOHW ILWWLQJ

9DOYH OLIW



(1*,1( &22/,1* ï :DWHU 3XPS47043

:$7(5 3803 474335:38<5

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

3UH0UHPRYDO DQG 3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- (QJLQH &RRODQW 'UDLQLQJ DQG 6XSSO\LQJ

+5HIHU WR 3147061,
- 7LPLQJ %HOW 5HPRYDO DQG ,QVWDOODWLRQ

+5HIHU WR *5283 441,

- 7KHUPRVWDW 5HPRYDO DQG ,QVWDOODWLRQ
+5HIHU WR 31470:1,

?9*:! ?7'8!

457

8

57 1P

4: ï 53 1P

9

57 1P 55 1P

45 ï 48 1P

45 ï 48 1P

5

4

5

8:

;

4: ï 53 1P 43

44

45
<

55 1P

:

9
7

6

57 1P

6

5HPRYDO VWHSV

?9*:!
*$ò ò&* 41 5DGLDWRU XSSHU KRVH FRQQHFWLRQ

51 :DWHU KRVH FRQQHFWLRQ
61 :DWHU RXWOHW ILWWLQJ EUDFNHW
71 :DWHU RXWOHW ILWWLQJ DVVHPEO\

ò$* 81 20ULQJ
91 *DVNHW
:1 7KHUPRVWDW FDVH
;1 *DVNHW
<1 :DWHU SXPS EUDFNHW

ò%* 431 :DWHU SXPS DVVHPEO\
441 *DVNHW

ò$* 451 20ULQJ

?7'8!
- $LU LQWDNH KRVH

+5HIHU WR *5283 48 ï $LU &OHDQHU1,
*%ò 41 3RZHU VWHHULQJ RLO SXPS

51 3RZHU VWHHULQJ RLO SXPS EUDFNHW
61 7KHUPRVWDW KRXVLQJ
71 7KHUPRVWDW KRXVLQJ JDVNHW

ò%* 81 :DWHU SXPS DVVHPEO\
91 *DVNHW

ò$* :1 20ULQJ



(1*,1( &22/,1* ï :DWHU 3XPS 47044

5(029$/ 6(59,&( 32,17
*$ò5$',$725 833(5 +26(25$',$725 /2:(5

+26( ',6&211(&7,21
$IWHU PDNLQJ PDWLQJ PDUNV RQ WKH UDGLDWRU KRVH DQG WKH KRVH
FODPS/ GLVFRQQHFW WKH UDGLDWRU KRVH1

*%ò32:(5 67((5,1* 2,/ 3803 5(029$/
41 5HPRYH WKH SRZHU VWHHULQJ RLO SXPS IURP WKH EUDFNHW

ZLWK WKH KRVH VWLOO DWWDFKHG1
51 3ODFH WKH SRZHU VWHHULQJ RLO SXPS VRPHZKHUH ZKHUH

LW ZLOO QRW WR EH D KLQGUDQFH WR ZRUNLQJ/ EHLQJ FDUHIXO
QRW WR SXW WRR PXFK VWUDLQ RQ WKH KRVH1

,167$//$7,21 6(59,&( 32,176
ò$*205,1* ,167$//$7,21
5LQVH WKH PRXQWLQJ ORFDWLRQ RI WKH 20ULQJ DQG ZDWHU SLSH
ZLWK ZDWHU/ DQG LQVWDOO WKH 20ULQJ DQG ZDWHU SLSH1

&DXWLRQ
41 &DUH PXVW EH WDNHQ QRW WR SHUPLW HQJLQH RLO RU RWKHU

JUHDVHV WR DGKHUH WR WKH 20ULQJ1
51 :KHQ LQVHUWLQJ WKH SLSH/ FKHFN WR EH VXUH WKDW WKHUH

LV QR VDQG/ GLUW/ HWF1 RQ LWV LQQHU VXUIDFH1

0DWLQJ PDUNV

:DWHU SXPS

:DWHU SLSH
20ULQJ



(1*,1( &22/,1* ï :DWHU 3XPS47045

ò%*:$7(5 3803 $66(0%/< ,167$//$7,21

1R1 +DUGQHVV FDWHJRU\
+KHDG PDUN,

%ROW GLDPHWHU [ OHQJWK PP

4 77 ; [ 58

5 ; [ 73

6 :7 ; [ 47

7 ; [ 53

8 ; [ 58

9 ; [ :3

ò&*5$',$725 833(5 +26( &211(&7,21
41 ,QVHUW HDFK KRVH DV IDU DV WKH SURMHFWLRQ RI WKH ZDWHU

RXWOHW ILWWLQJ1
51 $OLJQ WKH PDWLQJ PDUNV RQ WKH UDGLDWRU KRVH DQG KRVH

FODPS/ DQG WKHQ FRQQHFW WKH UDGLDWRU KRVH1

'LDPHWHU

/HQJWK

?9*:!

?7'8!

4

5

6

7

8

9 5

8

0DWLQJ PDUNV

3URMHFWLRQ

:DWHU RXWOHW ILWWLQJ



(1*,1( &22/,1* ï :DWHU +RVH DQG :DWHU 3LSH 47046

:$7(5 +26( $1' :$7(5 3,3( 47433663776

5(029$/ $1' ,167$//$7,21
?9*:!

3UH0UHPRYDO DQG 3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- (QJLQH &RRODQW 'UDLQLQJ DQG 6XSSO\LQJ

+5HIHU WR 3147061,
- )URQW ([KDXVW 3LSH DQG +HDW 3URWHFWRU 5HPRYDO

DQG ,QVWDOODWLRQ +5HIHU WR *5283 48 ï ([KDXVW
3LSH DQG 0DLQ 0XIIOHU1,

- ,QWDNH 0DQLIROG 5HPRYDO DQG ,QVWDOODWLRQ
+5HIHU WR *5283 48 ï ,QWDNH 0DQLIROG1,

- 7KHUPRVWDW 5HPRYDO DQG ,QVWDOODWLRQ
+5HIHU WR 31470:1,

:

5

46

7

46 1P

9

5
;

45
45 ï 48 1P

4: ï 53 1P

43

44

44

5
47

48

4: ï 53 1P

<
<

6

4

:

4: ï 53 1P

?9HKLFOHV ZLWK UHDU
KHDWHU!

8

45 ï 48 1P

5HPRYDO VWHSV
*$ò ò'* 41 5DGLDWRU XSSHU KRVH FRQQHFWLRQ

51 +HDWHU KRVH FRQQHFWLRQ
61 :DWHU RXWOHW ILWWLQJ DVVHPEO\
71 *DVNHW
81 7KHUPRVWDW FDVH
91 *DVNHW
:1 :DWHU KRVH
;1 :DWHU RXWOHW SLSH DVVHPEO\

ò$* <1 20ULQJ
431 :DWHU SDVVDJH DVVHPEO\

ò&* 441 *DVNHW
451 &DEOH EDQG

ò%* 461 :DWHU KRVH
471 :DWHU SLSH DVVHPEO\

ò$* 481 20ULQJ



(1*,1( &22/,1* ï :DWHU +RVH DQG :DWHU 3LSH47047

?7'8!

3UH0UHPRYDO DQG 3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- (QJLQH &RRODQW 'UDLQLQJ DQG 6XSSO\LQJ

+5HIHU WR 3147061,
- ,QMHFWLRQ 3LSH 5HPRYDO DQG ,QVWDOODWLRQ

+5HIHU WR *5283 46( ï ,QMHFWLRQ 1R]]OH1,
- ,QWDNH/ ([KDXVW 0DQLIROG 5HPRYDO DQG ,QVWDOODWLRQ

+5HIHU WR *5283 481,

75 1P

5

6

7

8

9

:

;

<

43

44
<1; 1P

45 ï 48 1P

<1; ï 45 1P

75 1P

45 ï 48 1P

46

4

45

7

6

7

4

8 9

5HPRYDO VWHSV
41 +HDWHU KRVH FRQQHFWLRQ
51 9DFXXP SLSH LQVWDOODWLRQ EROW
61 &DEOH EDQG
71 :DWHU KRVH
81 (\H EROW
91 *DVNHW
:1 :DWHU SLSH DVVHPEO\ $

;1 :DWHU KRVH
<1 :DWHU SLSH DVVHPEO\ %
431 :DWHU KRVH
441 :DWHU SLSH DVVHPEO\ &
451 :DWHU SLSH DVVHPEO\

ò$* 461 20ULQJ



(1*,1( &22/,1* ï :DWHU +RVH DQG :DWHU 3LSH 47048

5(029$/ 6(59,&( 32,17
*$ò5$',$725 833(5 +26( ',6&211(&7,21
$IWHU PDNLQJ PDWLQJ PDUNV RQ WKH UDGLDWRU KRVH DQG KRVH
FODPS/ GLVFRQQHFW WKH UDGLDWRU KRVH1

,167$//$7,21 6(59,&( 32,176
ò$*205,1* ,167$//$7,21

&DXWLRQ
41 &DUH PXVW EH WDNHQ QRW WR SHUPLW HQJLQH RLO RU RWKHU

JUHDVHV WR DGKHUH WR WKH 20ULQJ1
51 :KHQ LQVHUWLQJ WKH SLSH/ FKHFN WR EH VXUH WKDW WKHUH

LV QR VDQG/ GLUW/ HWF1 RQ LWV LQQHU VXUIDFH1

ò%*:$7(5 +26( &211(&7,21
7R UHXVH WKH ZDWHU KRVH/ DOLJQ WKH PDWLQJ PDUNV WKDW ZHUH
PDGH GXULQJ UHPRYDO/ DQG WKHQ LQVWDOO WKH KRVH FODPS1

ò&**$6.(7 ,167$//$7,21
%HQG RYHU WKH WDEV WR VHFXUH WKH JDVNHW WR WKH ZDWHU SDVVDJH
DVVHPEO\1

ò'*5$',$725 833(5 +26( &211(&7,21
41 ,QVHUW HDFK KRVH DV IDU DV WKH SURMHFWLRQ RI WKH ZDWHU

RXWOHW ILWWLQJ1
51 $OLJQ WKH PDWLQJ PDUNV RQ WKH UDGLDWRU KRVH DQG KRVH

FODPS/ DQG WKHQ FRQQHFW WKH UDGLDWRU KRVH1

,163(&7,21 47433673465

:$7(5 3,3( $1' +26( &+(&.
&KHFN WKH ZDWHU SLSH DQG KRVH IRU FUDFNV/ GDPDJH DQG FORJV1
5HSODFH WKHP LI QHFHVVDU\1

0DWLQJ PDUNV

20ULQJ

:DWHU SLSH

:DWHU SDVVDJH DVVHPEO\

7DE

*DVNHW

3URMHFWLRQ

:DWHU RXWOHW ILWWLQJ 0DWLQJ PDUNV



(1*,1( &22/,1* ï 5DGLDWRU47049

5$',$725 47433483754

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

3UH0UHPRYDO DQG 3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- 8QGHU &RYHU DQG 6NLG 3ODWH 5HPRYDO DQG

,QVWDOODWLRQ
- (QJLQH &RRODQW 'UDLQLQJ DQG 6XSSO\LQJ

+5HIHU WR 314706,
- ,QWHUFRROHU 5HPRYDO DQG ,QVWDOODWLRQ

?7'89! +5HIHU WR *5283 48 ï ,QWHUFRROHU,

?7'8!

?9*:!

4

5

67

8 9

:

;

8 1P

45 1P

4

5

8

9

:

;

<
43

43

8 1P

45 1P

;

43

43

<
8 1P

6
7

8 1P

;

5HPRYDO VWHSV
41 5DGLDWRU FDS
51 'UDLQ SOXJ
61 5XEEHU KRVH FRQQHFWLRQ
71 5HVHUYH WDQN DVVHPEO\

*$ò ò$* 81 5DGLDWRU XSSHU KRVH

91 6KURXG DVVHPEO\
*$ò ò$* :1 5DGLDWRU ORZHU KRVH

;1 5DGLDWRU VXSSRUW
<1 5DGLDWRU
431 /RZHU LQVXODWRU



(1*,1( &22/,1* ï 5DGLDWRU 4704:

5(029$/ 6(59,&( 32,176
*$ò5$',$725 833(5 +26(25$',$725 /2:(5

+26( ',6&211(&7,21
$IWHU PDNLQJ PDWLQJ PDUNV RQ WKH UDGLDWRU KRVH DQG WKH KRVH
FODPS/ GLVFRQQHFW WKH UDGLDWRU KRVH1

,167$//$7,21 6(59,&( 32,17
ò$*5$',$725 /2:(5 +26(25$',$725 833(5

+26( &211(&7,21
41 ,QVHUW HDFK KRVH DV IDU DV WKH SURMHFWLRQ RI WKH ZDWHU

LQOHW ILWWLQJ1
51 $OLJQ WKH PDWLQJ PDUNV RQ WKH UDGLDWRU KRVH DQG KRVH

FODPS/ DQG WKHQ FRQQHFW WKH UDGLDWRU KRVH1

0DWLQJ PDUNV

3URMHFWLRQ

:DWHU RXWOHW
ILWWLQJ RU ZDWHU
LQOHW ILWWLQJ

0DWLQJ
PDUNV
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ENGINE COOLING - General/Radiator 14-1

GROUP 14

ENGINE COOLING
GENERAL
OUTLINE OF CHANGE
D The following service procedures have been added due to the addition of vehicles with 6G7 <A/T>.

RADIATOR
REMOVAL AND INSTALLATION

Pre-removal Operation
D Under Cover and Skid Plate Removal and

Installation
D Engine Coolant Draining

Post-installation Operation
D Engine Coolant Supplying
D Under Cover and Skid Plate Installation
D Transmission Fluid Supplying and Checking (Refer

to GROUP 23 - On-vehicle Service.)

2

1

3
4

5

4.9Nm

7

8

6

11

9

10

4.9 Nm

11

9

8

Removal steps
1. Radiator Cap
2. Drain plug
3. Rubber hose connection
4. Reserve tank assembly

AA" "AA 5. Radiator upper hose
6. Shroud assembly

AA" "AA 7. Radiator lower hose
AB" 8. Transmission fluid cooler hose

connection
9. Radiator support
10. Radiator
11. Lower insulator



ENGINE COOLING - Radiator14-2

REMOVAL SERVICE POINTS
AA"RADIATOR UPPER HOSE/RADIATOR LOWER

HOSE DISCONNECTION
After making mating marks on the radiator hose and the hose
clamp, disconnect the radiator hose.

AB" TRANSMISSION FLUID COOLER HOSE
DISCONNECTION

After disconnecting the hoses from the radiator and the
transmission, plug all of the pipes and hoses to prevent dirt
and other foreign objects form getting inside.

INSTALLATION SERVICE POINTS
"AARADIATOR LOWER HOSE/RADIATOR UPPER

HOSE CONNECTION
1. Insert the radiator hoses as far as the projections on

both the radiator side and engine side.
2. Align the mating marks on the radiator hose and hose

clamp, and then connect the radistor hose.

Mating marks

Projection

Water outlet
fitting or water
inlet fitting

Mating
marks
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ENGINE COOLING - General/General Specification <4D56-Step III>/
Water Pump <4D56-Step III>14-2

GENERAL
OUTLINE OF CHANGES
With the modification below by additional emission regulation step III compatible 4D56 engine, the service
procedure of the part that is different from previous service procedure has been established.

D With additional or modifiable turbocharger and additional EGR cooler, the water hose and pipe have
been changed.

D To improve the cooling performance, the radiator has been modified.

GENERAL SPECIFICATION <4D56-Step III>
Item Specification

Radiator Performance kJ/h 267,900

WATER PUMP <4D56-Step III>
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
D Engine Coolant Draining and Refilling
D Thermostat Removal and Installation
D Timing Belt Removal and Installation (Refer to

GROUP 11B.)

1

2

4

3

5
6

7
8

14 ± 1 N·m

14 ± 1 N·m

14 ± 1 N·m

24 ± 3 N·m

22 ± 4 N·m

21 ± 4 N·m

21 ± 4 N·m

21 ± 4 N·m

Removal steps
AA" 1. Power steering oil pump

2. Power steering oil pump bracket
3. Water pipe E and hose assembly

"BA 4. O-ring

5. Thermostat housing
6. Thermostat housing gasket

"AA 7. Water pump assembly
8. Gasket



ENGINE COOLING - Water Pump <4D56-Step III> 14-3

REMOVAL SERVICE POINT
AA"POWER STEERING OIL PUMP REMOVAL
1. Remove the power steering oil pump from the bracket

with the hose still attached.
2. Place the power steering oil pump somewhere where

it will not to be a hindrance to working, being careful
not to put too much strain on the hose.

INSTALLATION SERVICE POINTS
"AAWATER PUMP ASSEMBLY INSTALLATION

No. Hardness category
(Head mark)

Bolt diameter (d) x length (l) mm

1 4T 8 x 40

2 8 x 25

3 7T 8 x 70

"BAO-RING INSTALLATION
Rinse the mounting location of the O-ring and water pipe
with water, and install the O-ring and water pipe.

Caution
1. Care must be taken not to permit engine oil or other

greases to adhere to the O-ring.
2. When inserting the pipe, check to be sure that there

is no sand, dirt, etc. on its inner surface.

d

l

1

1

23

Thermostat housing

Water pipe
O-ring



ENGINE COOLING - Water Hose and Water Pipe <4D56-Step III>14-4

WATER HOSE AND WATER PIPE <4D56-Step III>
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
D Engine Coolant Draining and Refilling
D Air Cleaner Removal and Installation
D Intercooler Removal and Installation

(Refer to GROUP 15.)
D EGR Valve, EGR Cooler Removal and Installation

(Refer to GROUP 17.)

D Intake, Exhaust Manifold Removal and Installation
(Refer to GROUP 15.)

D Injection Pipe Removal and Installation

1

2

3

4

5

6

7
14 ± 1 N·m

11 ± 1 N·m

14 ± 1 N·m

14 ± 1 N·m

1

8
9

Removal steps
1. Heater hose connection
2. Water hose
3. Water pipe B
4. Hose protector
5. Water hose (turbocharger return)

6. Hose protector
"AA 7. Water hose (EGR cooler return)

8. Water pipe C
9. Water pipe D

INSTALLATION SERVICE POINT
"AAWATER HOSE INSTALLATION
Install the water hose so that its identification mark faces
toward the EGR cooler.

Water hose

EGR cooler side

Identification
mark

Hose protector
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