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(1*,1( $1'
(0,66,21
&21752/

&217(176 4:43<33363;

(1*,1( &21752/ 6<67(0 61 1 1 1 1 1 1 1

*(1(5$/ ,1)250$7,21 61 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

6($/$17 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

2109(+,&/( 6(59,&( 61 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
$FFHOHUDWRU &DEOH &KHFN DQG $GMXVWPHQW 61 1 1 1

$&&(/(5$725 &$%/( $1' 3('$/ 71 1 1 1

$8720&58,6( &21752/ 6<67(0
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 1 1 1 1 1 1 1 1

*(1(5$/ ,1)250$7,21 91 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

63(&,$/ 722/ 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

&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= )URQW LPSDFW VHQVRUV1 6560(&8/ 656 ZDUQLQJ ODPS/ DLU EDJ PRGXOH/ FORFN VSULQJ/
DQG LQWHUFRQQHFWLQJ ZLULQJ12WKHU 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
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7528%/(6+227,1* :1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2109(+,&/( 6(59,&( 561 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
$XWR0FUXLVH &RQWURO 0DLQ 6ZLWFK &KHFN 561 1 1 1

$XWR0FUXLVH &RQWURO 6ZLWFK &KHFN 561 1 1 1 1 1 1 1 1 1

$XWR0FUXLVH &RQWURO &RPSRQHQW &KHFN 571 1 1 1 1

$8720&58,6( &21752/- 591 1 1 1 1 1 1 1 1 1 1 1 1

(0,66,21 &21752/ 6<67(0
?9*:! 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(5$/ ,1)250$7,21 5;1 1 1 1 1 1 1 1 1 1 1 1 1 1
(PLVVLRQ &RQWURO 'HYLFH 5HIHUHQFH 7DEOH

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 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

9$&880 +26( 5<1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
9DFXXP +RVH 3LSLQJ 'LDJUDP 5<1 1 1 1 1 1 1 1 1 1 1 1 1

9DFXXP &LUFXLW 'LDJUDP 631 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

9DFXXP +RVH &KHFN 641 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

9DFXXP +RVH ,QVWDOODWLRQ 641 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

&5$1.&$6( (0,66,21 &21752/
6<67(0 641 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

*HQHUDO ,QIRUPDWLRQ 641 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6\VWHP 'LDJUDP 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

&RPSRQHQW /RFDWLRQ 651 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3RVLWLYH &UDQNFDVH 9HQWLODWLRQ 6\VWHP
&KHFN 651 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

3&9 9DOYH &KHFN 651 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

(9$325$7,9( (0,66,21 &21752/
6<67(0 661 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

*HQHUDO ,QIRUPDWLRQ 661 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6\VWHP 'LDJUDP 661 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

&RPSRQHQW /RFDWLRQ 661 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3XUJH &RQWURO 6\VWHP &KHFN 671 1 1 1 1 1 1 1 1 1 1 1 1 1

3XUJH 3RUW 9DFXXP &KHFN 671 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3XUJH &RQWURO 6ROHQRLG 9DOYH &KHFN 681 1 1 1 1 1 1

(;+$867 *$6 5(&,5&8/$7,21 +(*5,
6<67(0 691 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

*HQHUDO ,QIRUPDWLRQ 691 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2SHUDWLRQ 691 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

6\VWHP 'LDJUDP 691 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

&RPSRQHQW /RFDWLRQ 691 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

([KDXVW *DV 5HFLUFXODWLRQ +(*5, &RQWURO
6\VWHP &KHFN 6:1 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 9DOYH &KHFN 6:1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

(*5 3RUW 9DFXXP &KHFN 6;1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

(*5 &RQWURO 6ROHQRLG 9DOYH &KHFN 6;1 1 1 1 1 1 1 1

&$7$/<7,& &219(57(5 6<1 1 1 1 1 1 1 1 1 1 1 1 1 1
*HQHUDO ,QIRUPDWLRQ 6<1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

&$1,67(5 $1' 7:20:$< 9$/9( 731 1 1 1 1

(0,66,21 &21752/ 6<67(0
?7'8! 741 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$/ ,1)250$7,21 741 1 1 1 1 1 1 1 1 1 1 1 1 1

6(59,&( 63(&,),&$7,216 741 1 1 1 1 1 1 1 1 1 1 1

6($/$17 741 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/ 741 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

(;+$867 *$6 5(&,5&8/$7,21 +(*5,
6<67(0 751 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

*HQHUDO ,QIRUPDWLRQ 751 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6\VWHP 'LDJUDP 751 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

&RPSRQHQW /RFDWLRQ 751 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

)XQFWLRQ &KHFN 761 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 6ROHQRLG 9DOYH 2SHUDWLRQ &KHFN 761 1 1 1 1

(*5 6ROHQRLG 9DOYH 5HVLVWDQFH &KHFN 771 1 1 1

/HYHU 3RVLWLRQ 6HQVRU +/36, $GMXVWPHQW 771 1 1

(QJLQH 6SHHG 6HQVRU &KHFN 781 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

&KHFN DW WKH *ORZ ) (*5 &RQWURO 8QLW 791 1 1 1

7ZR0ZD\ 9DOYH 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( $1' (0,66,21 &21752/ ï (QJLQH &RQWURO 6\VWHP 4:06

(1*,1( &21752/ 6<67(0 4:433343459

*(1(5$/ ,1)250$7,21
$ &DEOH0W\SH DFFHOHUDWRU PHFKDQLVP DQG D VXVSHQGHG0W\SH SHGDO KDYH EHHQ DGRSWHG1

6(59,&( 63(&,),&$7,216 4:43335336:

,WHPV 6WDQGDUG YDOXH

$FFHOHUDWRU FDEOH SOD\ PP 4 ï 5

(QJLQH LGOH VSHHG U2PLQ 7'8 :83 r 433

9*: :33 r 433

6($/$17 4:633383365

,WHPV 6SHFLILHG VHDODQW 5HPDUNV

$FFHOHUDWRU DUP EUDFNHW PRXQWLQJ EROW 60 1XW /RFNLQJ 3DUW 1R1 74:4 RU HTXLYDOHQW 'U\LQJ VHDODQW

2109(+,&/( 6(59,&( 4:4333<3644

$&&(/(5$725 &$%/( &+(&. $1'
$'-8670(17
41 7XUQ $2& DQG ODPSV 2))1

,QVSHFW DQG DGMXVW DW QR ORDG1
51 :DUP HQJLQH XQWLO VWDELOL]HG DW LGOH1
61 &RQILUP LGOH VSHHG LV DW SUHVFULEHG YDOXH1

6WDQGDUG YDOXH=
?7'8! :83 r 433 U2PLQ
?9*:! :33 r 433 U2PLQ

71 6WRS HQJLQH +LJQLWLRQ VZLWFK 2)),1
81 &RQILUP WKHUH DUH QR VKDUS EHQGV LQ DFFHOHUDWRU FDEOH1
91 &KHFN LQQHU FDEOH IRU FRUUHFW VODFN1

6WDQGDUG YDOXH= 4 ï 5 PP

:1 ,I WKHUH LV WRR PXFK VODFN RU QR VODFN/ DGMXVW SOD\ E\
WKH IROORZLQJ SURFHGXUHV1
+4, /RRVHQ WKH ORFN QXW DQG IXOO\ FORVH WKH WKURWWOH OHYHU1
+5, 7LJKWHQ WKH DGMXVWLQJ QXW XQWLO LPPHGLDWHO\ EHIRUH

WKH WKURWWOH OHYHU VWDUWV WR PRYH1
+6, %\ ORRVHQLQJ WKH DGMXVWLQJ QXW RQH WXUQ/ WKH

DFFHOHUDWRU FDEOH SOD\ ZLOO EH EURXJKW WR WKH VWDQGDUG
YDOXH1

+7, )L[ WKH DGMXVWLQJ QXW ZLWK WKH ORFN QXW1
+8, $IWHU DGMXVWLQJ/ FKHFN WKDW WKH WKURWWOH OHYHU LV WRXFKLQJ

WKH VWRSSHU1

$GMXVWLQJ QXW
/RFN QXW

<16 1P ?7'8!



(1*,1( $1' (0,66,21 &21752/ ï (QJLQH &RQWURO 6\VWHP4:07

$&&(/(5$725 &$%/( $1' 3('$/ 4:43345367;

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

3RVW0LQVWDOODWLRQ 2SHUDWLRQ
- $GMXVWLQJ WKH $FFHOHUDWRU &DEOH +5HIHU WR 31 4:061,

?/1+1 GULYH YHKLFOHV!

?9*:! ?7'8!

4

43

44

45
4647

4

6

7
8

9

:

;

<

5

6

617 1P

45

44

<16 1P

5

43

;
46

47
<

6

4343

< 47

$FFHOHUDWRU FDEOH UHPRYDO VWHSV
41 ,QQHU FDEOH FRQQHFWLRQ +,QMHFWLRQ

SXPS VLGH RU WKURWWOH ERG\ VLGH,
51 ,QQHU FDEOH FRQQHFWLRQ

+$FFHOHUDWRU SHGDO VLGH,
61 $FFHOHUDWRU FDEOH
7KURWWOH FRQWURO FDEOH UHPRYDO
VWHSV
71 .QRE
81 1XW
91 7KURWWOH FDEOH
:1 &DEOH EUDFNHW

$FFHOHUDWRU SHGDO UHPRYDO VWHSV
51 ,QQHU FDEOH FRQQHFWLRQ

+$FFHOHUDWRU SHGDO VLGH,
71 .QRE
81 1XW
91 7KURWWOH FDEOH
;1 6SOLW SLQ
<1 6SULQJ
431 $FFHOHUDWRU DUP
441 3HGDO SDG
451 6WRSSHU
461 :DVKHU
471 %UDFNHW
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?51+1 GULYH YHKLFOHV!

617 1P

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

7RH ERDUG

6

44

6

5

4

7

8

47

46

43

44

45

9

:

;

<16 1P

<

43

44

48

49

?9*:!

45

4

6

49
48 47

46
45

45

5

?7'8!

49

$FFHOHUDWRU FDEOH UHPRYDO VWHSV
41 ,QQHU FDEOH FRQQHFWLRQ

+,QMHFWLRQ SXPS VLGH,
51 ,QQHU FDEOH FRQQHFWLRQ

+$FFHOHUDWRU SHGDO VLGH,
61 $FFHOHUDWRU FDEOH
71 6SULQJ
7KURWWOH FRQWURO FDEOH UHPRYDO
VWHSV
81 :LUH VWRSSHU
91 %XVK
:1 .QRE
;1 1XW
<1 7KURWWOH FRQWURO FDEOH

$FFHOHUDWRU SHGDO UHPRYDO VWHSV
51 ,QQHU FDEOH FRQQHFWLRQ

+$FFHOHUDWRU SHGDO VLGH,
81 :LUH VWRSSHU
431 6SOLW SLQ
441 6SULQJ
451 $FFHOHUDWRU DUP
461 3HGDO SDG
471 6WRSSHU
481 :DVKHU
491 %UDFNHW



(1*,1( $1' (0,66,21 &21752/ ï $XWR0FUXLVH &RQWURO 6\VWHP4:09

$8720&58,6( &21752/ 6<67(0 4:533343544

*(1(5$/ ,1)250$7,21
%\ XVLQJ WKH DXWR0FUXLVH FRQWURO/ WKH GULYHU FDQ
GULYH DW WKH VSHHG KH2VKH OLNHV +LQ D UDQJH RI

DSSUR[LPDWHO\ 73ï533 NP2K, ZLWKRXW GHSUHVVLQJ
WKH DFFHOHUDWRU SHGDO1

6WRS ODPS VZLWFK &OXWFK SHGDO SRVLWLRQ VZLWFK

9DFXXP
DFWXDWRU

$XWR0FUXLVH
FRQWURO0(&8

7KURWWOH
ERG\
DVVHPEO\

9HKLFOH VSHHG
VHQVRU

$XWR0FUXLVH
YDFXXP SXPS
DVVHPEO\

$XWR0FUXLVH FRQWURO
PDLQ VZLWFK

$XWR0FUXLVH FRQWURO VZLWFK

$XWR0FUXLVH FRQWURO LQGLFDWRU ODPS

'LDJQRVLV
FRQQHFWRU

63(&,$/ 722/ 4:53339353<

7RRO 1XPEHU 1DPH 8VH

0%<<4835 0870,, VXE
DVVHPEO\

- 5HDGLQJ GLDJQRVLV FRGHV
- $XWR0FUXLVH FRQWURO V\VWHP FKHFN



(1*,1( $1' (0,66,21 &21752/ ï $XWR0FUXLVH &RQWURO 6\VWHP 4:0:

7528%/(6+227,1* 4:533533743

67$1'$5' )/2: 2) ',$*126,6 7528%/(6+227,1*
5HIHU WR *5283 33 ï +RZ WR 8VH 7URXEOHVKRRWLQJ2,QVSHFWLRQ 6HUYLFH 3RLQWV1

127(
&KHFN WKDW WKH YDFXXP KRVH LV FRQQHFWHG FRUUHFWO\ DQG LV QRW GDPDJHG/ DQG WKHQ FDUU\ RXW WKH GLDJQRVLV1

',$*126,6 )81&7,21 4:5335435::

0(7+2' 2) 5($',1* 7+( ',$*126,6 &2'(6
8VLQJ WKH 0870,,
41 &RQQHFW WKH 0870,, WR WKH GLDJQRVLV FRQQHFWRU +490SLQ,

XQGHU WKH LQVWUXPHQW XQGHU FRYHU1
51 :LWK WKH LJQLWLRQ VZLWFK LQ WKH 21 SRVLWLRQ/ WDNH D UHDGLQJ

RI WKH GLDJQRVLV FRGHV1

8VLQJ D $XWR0FUXLVH &RQWURO ,QGLFDWRU /DPS
41 7XUQ WKH LJQLWLRQ VZLWFK 21 ZLWK WKH 6(7 VZLWFK RQ1 7KHQ/

WXUQ WKH 5(680( VZLWFK 21 ZLWKLQ 4 VHFRQG1
51 5HDG D GLDJQRVLV FRGH E\ REVHUYLQJ WKH IODVK GLVSOD\

SDWWHUQ RI WKH DXWR0FUXLVH FRQWURO LQGLFDWRU ODPS LQ WKH
FRPELQDWLRQ PHWHU1

,QGLFDWLRQ RI GLDJQRVLV FRGH E\ DXWR0FUXLVH FRQWURO LQGLFDWRU ODPS

:KHQ WKH GLDJQRVLV FRGH 1R157 LV RXWSXW :KHQ QR GLDJQRVLV FRGH LV RXWSXW

7HQV VLJQDO 3ODFH
GLYLVLRQ=
5 V

8QLWV VLJQDO

45 9

3 9

4 V

318 V

3DXVH
WLPH= 6 V

318 V

&RQWLQXRXV 21 DQG 2))
VLJQDOV DW LQWHUYDOV RI 318 V

45 9

3 9

318 V

127(
2WKHU RQ0ERDUG GLDJQRVWLF LWHPV DUH DOVR RXWSXW DV YROWDJH ZDYHIRUPV FRUUHVSRQGLQJ WR GLDJQRVLV FRGH
QXPEHUV1

0%<<4835

'LDJQRVLV
FRQQHFWRU

$XWR0FUXLVH
FRQWURO VZLWFK

5(680(
VZLWFK= 21

6(7
VZLWFK= 21



(1*,1( $1' (0,66,21 &21752/ ï $XWR0FUXLVH &RQWURO 6\VWHP4:0;

0(7+2' 2) (5$6,1* 7+( ',$*126,6
&2'(6
7KH GLDJQRVLV FRGHV FDQ EH HUDVHG E\ WKH IROORZLQJ
SURFHGXUH1

127(
7KH GLDJQRVLV FRGH ZLOO QRW EH HUDVHG HYHQ LI WKH EDWWHU\
+ï, WHUPLQDO LV GLFRQQHFWHG1

8VLQJ WKH 0870,,
41 &RQQHFW WKH 0870,, WR WKH GLDJQRVLV FRQQHFWRU +490SLQ,

XQGHU WKH LQVWUXPHQW XQGHU FRYHU1
51 :LWK WKH LJQLWLRQ VZLWFK LQ WKH 21 SRVLWLRQ/ WDNH D HUDVLQJ

RI WKH GLDJQRVLV FRGHV1

:LWKRXW XVLQJ WKH 0870,,
41 7XUQ WKH LJQLWLRQ VZLWFK 211
51 3XVK WKH DXWR0FUXLVH FRQWURO VZLWK LQ WKH GLUHFWLRQ RI DUURZ

+%, LQ WKH LOOXVWUDWLRQ1 7KHQ SUHVV WKH DXWR0FUXLVH FRQWURO
PDLQ VZLWFK WR WKH 21 SRVLWLRQ/ DQG ZLWKLQ 4 VHFRQG SXVK
WKH DXWR0FUXLVH FRQWURO VZLWFK EDFN LQ WKH GLUHFWLRQ RI
DUURZ +$,1

61 3XVK WKH DXWR0FUXLVH FRQWHRO VZLWFK DJDLQ LQ WKH GLUHFWLRQ
RI DUURZ +%, LQ WKH LOOXVWUDWLRQ1 :KLOH KROGLQJ WKH VZLWFK
LQ WKLV SRVLWLRQ/ SUHVV WKH VWRSODPS VZLWFK WR WKH 21
SRVLWLRQ/ IRU 8 VHFRQGV RU PRUH1

,1387 6:,7&+ &2'( &+(&. 0(7+2'
41 &RQQHFW WKH 0870,, WR WKH GLDJQRVLV FRQQHFWRU +490SLQ,

XQGHU WKH LQVWUXPHQW XQGHU FRYHU1
51 :LWK WKH LJQLWLRQ VZLWFK LQ WKH 21 SRVLWLRQ/ WDNH D HUDVLQJ

RI WKH LQSXW VZLWFK FRGHV1

$XWR0FUXLVH
FRQWURO VZLWFK

6WRSODPS VZLWFK

%UDNH SHGDO

2Q SRVLWLRQ

+$,

+%,



(1*,1( $1' (0,66,21 &21752/ ï $XWR0FUXLVH &RQWURO 6\VWHP 4:0<

6HUYLVH 'DWD 2XWSXW

,WHPV 1R1 6HUYLVH GDWD LWHP 8QLW

34 $XWR0FUXLVH FRQWURO VZLWFK 0DLQ 2122))

35 6HW 2122))

36 5HVXPH 2122))

37 &DQFHO 2122))

38 6WRSODPS VZLWFK 2122))

43 9HKLFOH VSHHG VHQVRU NP2K

46 736 P9

47 &OXWFK SHGDO SRVLWLRQ VZLWFK 2122))

48 2YHU GULYH GHWHFWLYH 2122))

,163(&7,21 &+$57 )25 ',$*126,6 &2'(6 4:5335537:;

&RGH 1R1 'LDJQRVLV LWHP 5HIHUHQFH SDJH

44 $XWR0FUXLVH YDFXXP SXPS GULYH V\VWHP 4:043

45 9HKLFOH VSHHG VLJQDO V\VWHP 4:043

47 $XWR0FUXLVH YDFXXP SXPS SRZHU VXSSO\ V\VWHP 4:044

48 $XWR0FUXLVH FRQWURO VZLWFK 4:044

49 $XWR0FUXLVH FRQWURO0(&8 4:044

4: 7KURWWOH SRVLWLRQ VHQVRU V\VWHP 4:045



(1*,1( $1' (0,66,21 &21752/ ï $XWR0FUXLVH &RQWURO 6\VWHP4:043

,163(&7,21 352&('85( )25 ',$*126,6 &2'(6

&RGH 1R1 44 $XWR0FUXLVH YDFXXP SXPS GULYH V\VWHP 3UREDEOH FDXVH
7KLV GLDJQRVLV FRGH LV RXWSXW LI WKH UHOHDVH YDOYH/ FRQWURO YDOYH RU PRWRU GULYH VLJQDOV
IURP WKH DXWR0FUXLVH YDFXXP SXPS DUH QRW LQSXW WR WKH DXWR0FUXLVH FRQWURO0(&81

- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH YDFXXP SXPS
- 0DOIXQFWLRQ RI WKH FRQQHFWRU
- 0DOIXQFWLRQ RI WKH KDUQHVV
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO0(&8

&KHFN WKH DXWR0FUXLVH YDFXXP SXPS1 +5HIHU WR 314:0581,
1*

5HSODFH

2.

&KHFN WKH IROORZLQJ FRQQHFWRUV=
$037/ &06;/ &097

1*
5HSDLU

1*
&KHFN WKH KDUQHVV EHWZHHQ WKH DXWR0FUXLVH YDFXXP SXPS DQG
DXWR0FUXLVH FRQWURO0(&81

1*

5HSDLU

2.

5HSODFH WKH DXWR0FUXLVH FRQWURO0(&81

2.

&KHFN WURXEOH V\PSWRP1

&RGH 1R1 45 9HKLFOH VSHHG VLJQDO V\VWHP 3UREDEOH FDXVH
7KLV GLDJQRVLV FRGH LV RXWSXW LI WKH YHKLFOH VSHHG VLJQDOV IURP WKH YHKLFOH VSHHG
VHQVRU DUH QRW LQSXW WR WKH DXWR0FUXLVH FRQWURO0(&8 ZKHQ WKH YHKLFOH VSHHG LV 73
NP2K RU PRUH1

- 0DOIXQFWLRQ RI WKH YHKLFOH VSHHG VHQVRU
- 0DOIXQFWLRQ RI WKH FRQQHFWRU
- 0DOIXQFWLRQ RI WKH KDUQHVV
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO0(&8

1*

,V WKH VSHHGRPHWHU RSHUDWLQJ QRUPDOO\"
1R

9HKLFOH VSHHG VHQVRU FLUFXLW LQVSHFWLRQ
+5HIHU WR *5283 87 ï &RPELQDWLRQ 0HWHU1,<HV

'LVFRQQHFW WKH YHKLFOH VSHHG VHQVRU FRQQHFWRU %0361

0HDVXUH DW DXWR0FUXLVH FRQWURO0(&8 FRQQHFWRU &0971
- 'LVFRQQHFW WKH FRQQHFWRU DQG PHDVXUH DW WKH KDUQHVV VLGH1
- ,JQLWLRQ VZLWFK= 21
- 9ROWDJH EHWZHHQ WHUPLQDO +43, DQG HDUWK

2.= 718 9 RU PRUH

2.
&KHFN WKH IROORZLQJ FRQQHFWRU= &097

1*

&KHFN WKH KDUQHVV EHWZHHQ WKH YHKLFOH VSHHG VHQVRU DQG DXWR0
FUXLVH FRQWURO0(&8/ DQG UHSDLU LI QHFHVVDU\1

5HSDLU

2.

&KHFN WURXEOH V\PSWRP1

1*

5HSODFH WKH DXWR0FUXLVH FRQWURO0(&81
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&RGH 1R1 47 $XWR0FUXLVH YDFXXP SXPS SRZHU VXSSO\
V\VWHP

3UREDEOH FDXVH

7KLV GLDJQRVLV FRGH LV RXWSXW ZKHQ QRQH RI WKH GULYH VLJQDOV IURP WKH UHOHDVH YDOYH/
FRQWURO YDOYH DQG PRWRU RI WKH DXWR0FUXLVH YDFXXP SXPS DUH LQSXW WR WKH DXWR0FUXLVH
FRQWURO0(&81

- 0DOIXQFWLRQ RI WKH VWRS ODPS VZLWFK
- 0DOIXQFWLRQ RI WKH FRQQHFWRU
- 0DOIXQFWLRQ RI WKH KDUQHVV
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO0(&8
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH YDFXXP SXPS

2.

0HDVXUH DW WKH DXWR0FUXLVH YDFXXP SXPS FRQQHFWRU $0371
- 'LVFRQQHFW WKH FRQQHFWRU DQG PHDVXUH DW WKH KDUQHVV VLGH1
- ,JQLWLRQ VZLWFK DQG PDLQ VZLWFK= 21
- 6WRS ODPS VZLWFK= 2)) +:KHQ EUDNH SHGDO LV QRW GHSUHVVHG1,
- 9ROWDJH EHWZHHQ WHUPLQDO +4, DQG HDUWK

2.= 6\VWHP YROWDJH

2.
&KHFN WKH DXWR0FUXLVH YDFXXP SXPS1 +5HIHU WR 314:0581,

1*

&KHFN WKH VWRS ODPS VZLWFK +5HIHU WR 314:0571,

1*

5HSODFH

1*

5HSODFH

2.

&KHFN WKH IROORZLQJ FRQQHFWRUV=
$037/ &06;/ &093/ &097

2.

&KHFN WURXEOH V\PSWRP1

&KHFN WKH IROORZLQJ FRQQHFWRUV=
$037/ &06;/ &097

2.

&KHFN WURXEOH V\PSWRP1

1*

5HSODFH WKH DXWR0FUXLVH FRQWURO0(&81

1*

&KHFN WKH KDUQHVV EHWZHHQ WKH DXWR0FUXLVH YDFXXP SXPS DQG
DXWR0FUXLVH FRQWURO0(&81

1*

5HSDLU

2.

5HSODFH WKH DXWR0FUXLVH FRQWURO0(&81

1*

5HSDLU

&RGH 1R1 48 $XWR0FUXLVH FRQWURO VZLWFK 3UREDEOH FDXVH
7KLV GLDJQRVLV FRGH LV RXWSXW LI WKH FUXLVH FRQWURO 5(680( VZLWFK RU 6(7 VZLWFK
UHPDLQV 211

- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO VZLWFK

5HSODFH WKH DXWR0FUXLVH FRQWURO VZLWFK1

&RGH 1R1 49 $XWR0FUXLVH FRQWURO0(&8 3UREDEOH FDXVH
7KLV GLDJQRVLV FRGH LV RXWSXW LI WKHUH LV DQ DEQRUPDOLW\ LQ WKH &$1&(/ KROG FLUFXLW
RU WKH PLFURSURFHVVRU PRQLWRU FLUFXLW LQ WKH DXWR0FUXLVH FRQWURO0(&81

- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO0(&8

5HSODFH WKH DXWR0FUXLVH FRQWURO0(&81
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&RGH 1R1 4: 7KURWWOH SRVLWLRQ VHQVRU V\VWHP 3UREDEOH FDXVH
7KLV GLDJQRVLV FRGH LV RXWSXW LI D YROWDJH RI 518 9 RU PRUH ZKHQ WKH LGOH VZLWFK
LV 21 RU 315 9 RU OHVV ZKHQ WKH LGOH VZLWFK LV 2)) LV RXWSXW IRU D FRQWLQXRXV SHULRG
RI 7 VHFRQGV RU PRUH1

- 0DOIXQFWLRQ RI WKH WKURWWOH SRVLWLRQ VHQVRU
- 0DOIXQFWLRQ RI WKH FRQQHFWRU
- 0DOIXQFWLRQ RI WKH KDUQHVV
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO0(&8

0870,, 6(/) ',$* &2'(
,V GLDJQRVLV FRGH 1R147 RXWSXW IURP WKH HQJLQH0(&8"

<HV
- 7KURWWOH SRVLWLRQ VHQVRU FKHFN +5HIHU WR *5283 46$ ï

7URXEOHVKRRWLQJ1,

1R

&KHFN WKH IROORZLQJ FRQQHFWRUV=
$039/ &04</ &06;/ &097/ &0:4

1* 5HSDLU

2.

&KHFN WURXEOH V\PSWRP1 1*
- &KHFN WKH KDUQHVV EHWZHHQ WKH WKURWWOH SRVLWLRQ VHQVRU DQG

DXWR0FUXLVH FRQWURO0(&8

1*

5HSDLU

2.

5HSODFH WKH DXWR0FUXLVH FRQWURO0(&81

,163(&7,21 &+$57 )25 7528%/( 6<037206 4:533563773

7URXEOH V\PSWRP ,QVSHFWLRQ
SURFHGXUH 1R1

5HIHUHQFH SDJH

&RPPXQLFDWLRQ ZLWK &RPPXQLFDWLRQ ZLWK DOO V\VWHPV LV QRW SRVVLEOH1 4 4:046
0870,, LV QRW SRVVLEOH1

&RPPXQLFDWLRQ ZLWK DXWR0FUXLVH FRQWURO0(&8 RQO\ LV
QRW SRVVLEOH1

5 4:047

,QSXW VZLWFK LQVSHFWLRQ XVLQJ WKH 0870,, LV QRW SRVVLEOH1 ++RZHYHU/ GLDJQRVLV
LQVSHFWLRQ LV SRVVLEOH1,

6 4:048

$XWR0FUXLVH FRQWURO LV (YHQ LI EUDNH SHGDO LV GHSUHVVHG 7 4:049
QRW FDQFHOOHG1

(YHQ LI FOXWFK SHGDO LV GHSUHVVHG 8 4:04:

(YHQ LI &$1&(/ VZLWFK LV VHW WR 21 9 4:04;

$XWR0FUXLVH FRQWURO FDQQRW EH VHW1 : 4:04;

+XQWLQJ +UHSHDWHGDFFHOHUDWLRQ DQGGHFHOHUDWLRQ, RFFXUV DW WKHVHW YHKLFOHVSHHG1 ; 4:04<

$XWR0FUXLVH FRQWURO LQGLFDWRU ODPS LQVLGH FRPELQDWLRQ PHWHU GRHV QRW LOOXPLQDWH1
++RZHYHU/ DXWR0FUXLVH FRQWURO LV QRUPDO1,

< 4:04<
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,163(&7,21 352&('85( )25 7528%/( 6<037206
,QVSHFWLRQ 3URFHGXUH 4

&RPPXQLFDWLRQZLWK0870,, LV QRW SRVVLEOH1 +&RPPXQLFD0
WLRQ ZLWK DOO V\VWHP LV QRW SRVVLEOH1,

3UREDEOH FDXVH

7KH UHDVRQ LV SUREDEO\ D GHIHFW LQ WKH SRZHU VXSSO\ V\VWHP +LQFOXGLQJ HDUWK, IRU
WKH GLDJQRVLV OLQH1

- 0DOIXQFWLRQ RI WKH FRQQHFWRU
- 0DOIXQFWLRQ RI WKH KDUQHVV

0HDVXUH DW WKH GLDJQRVLV FRQQHFWRU
&0961
- 9ROWDJH EHWZHHQ 49 DQG HDUWK

2.= %DWWHU\ YROWDJH

2.

0HDVXUH DW WKH GLDJQRVLV FRQQHFWRU
&0961
- &RQWLQXLW\ EHWZHHQ 7 DQG HDUWK
- &RQWLQXLW\ EHWZHHQ 8 DQG HDUWK

2.= &RQWLQXLW\

2.

5HSODFH WKH 0870,,1

1*
&KHFN WKH IROORZLQJ FRQQHFWRUV=
$058;/ &096/ '04</ '054

&KHFN WURXEOH V\PSWRP1
1*

&KHFN WKH KDUQHVV ZLUH EHWZHHQ WKH
SRZHU VXSSO\ DQG GLDJQRVLV FRQQHFWRU/
DQG UHSDLU LI QHFHVVDU\1

1*
&KHFN WKH IROORZLQJ FRQQHFWRU=
&096

&KHFN WURXEOH V\PSWRP1
1*

&KHFN WKH KDUQHVV ZLUH EHWZHHQ WKH
GLDJQRVLV FRQQHFWRU DQG HDUWK/ DQG UH0
SDLU LI QHFHVVDU\1

1*
5HSDLU

1*
5HSDLU

2.

2.
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,QVSHFWLRQ 3URFHGXUH 5

&RPPXQLFDWLRQZLWK0870,, LV QRW SRVVLEOH1 +&RPPXQLFD0
WLRQ ZLWK DXWR0FUXLVH FRQWURO0(&8 RQO\ LV QRW SRVVLEOH1,

3UREDEOH FDXVH

7KH FDXVH LV SUREDEO\ D PDOIXQFWLRQ RI DXWR0FUXLVH FRQWURO0(&8 HDUWK FLUFXLW1 - 0DOIXQFWLRQ RI WKH FRQQHFWRU
- 0DOIXQFWLRQ RI WKH KDUQHVV
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO0(&8

0HDVXUH DW DXWR0FUXLVH FRQWURO0(&8 FRQQHFWRU &0971
- 'LVFRQQHFW WKH FRQQHFWRU DQG PHDVXUH DW WKH KDUQHVV VLGH1
- ,JQLWLRQ VZLWFK= 21
- 9ROWDJH EHWZHHQ WKH WHUPLQDO +9, DQG HDUWK

2.= 6\VWHP YROWDJH

1*
&KHFN WKH IROORZLQJ FRQQHFWRUV= &097/ '04</ '05;

1*

5HSDLU

2.

&KHFN WURXEOH V\PSWRP1

1*

&KHFN WKH KDUQHVV EHWZHHQ WKH DXWR0FUXLVH FRQWURO0(&8 DQG SRZHU
VXSSO\/ DQG UHSDLU LI QHFHVVDU\1

2.

0HDVXUH DW DXWR0FUXLVH FRQWURO0(&8 FRQQHFWRU &0971
- 'LVFRQQHFW WKH FRQQHFWRU DQG PHDVXUH DW WKH KDUQHVV VLGH1
- &RQWLQXLW\ EHWZHHQ WHUPLQDO +47, DQG HDUWK1

2.= &RQWLQXLW\

2.
&KHFN WKH IROORZLQJ FRQQHFWRU= &097

1*

5HSDLU
1*

&KHFN WKH KDUQHVV EHWZHHQ WKH DXWR0FUXLVH FRQWURO0(&8 DQG HDUWK/
DQG UHSDLU LI QHFHVVDU\1

2.

&KHFN WURXEOH V\PSWRP1

1*

&KHFN WKH KDUQHVV EHWZHHQ WKH DXWR0FUXLVH FRQWURO0(&8 DQG GLDJ0
QRVLV FRQQHFWRU

1*

5HSDLU

2.

5HSODFH WKH DXWR0FUXLVH FRQWURO0(&81
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,QVSHFWLRQ 3URFHGXUH 6

,QSXW VZLWFK LQVSHFWLRQ XVLQJ WKH 0870,, LV QRW SRVVLEOH1
++RZHYHU/ GLDJQRVLV LQVSHFWLRQ LV SRVVLEOH1,

3UREDEOH FDXVH

7KH FDXVH LV SUREDEO\ D PDOIXQFWLRQ RI DXWR0FUXLVH FRQWURO VZLWFK FLUFXLW V\VWHP1 - 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO VZLWFK
- 0DOIXQFWLRQ RI WKH FORFN VSULQJ
- 0DOIXQFWLRQ RI WKH FRQQHFWRU
- 0DOIXQFWLRQ RI WKH KDUQHVV

$XWR0FUXLVH FRQWURO VZLWFK FKHFN +5HIHU WR 314:0561,
1*

5HSODFH

2.

- &ORFN VSULQJ FKHFN +5HIHU WR *5283 85% ï $LU %DJ
0RGXOHV DQG &ORFN 6SULQJ1,

1*
5HSODFH

2.

0HDVXUH DW WKH FORFN VSULQJ FRQQHFWRU '0431
- 'LVFRQQHFW WKH FRQQHFWRU DQG PHDVXUH DW WKH KDUQHVV VLGH1
- ,JQLWLRQ VZLWFK= 21
- 9ROWDJH EHWZHHQ WHUPLQDO +4, DQG HDUWK

2.= 6\VWHP YROWDJH

1*
&KHFN WKH IROORZLQJ FRQQHFWRUV=
$058;/ &06:/ '03;/ '04</ '05;

1*

5HSDLU

2.

&KHFN WURXEOH V\PSWRP1

2.

&KHFN WURXEOH V\PSWRP1

2.

&KHFN WKH IROORZLQJ FRQQHFWRUV=
&097/ &03;

1*
5HSDLU

1*

&KHFN WKH KDUQHVV EHWZHHQ WKH FORFN VSULQJ DQG SRZHU VXSSO\/
DQG UHSDLU LI QHFHVVDU\1

1*

&KHFN WKH KDUQHVV EHWZHHQ WKH FORFN VSULQJ DQG DXWR0FUXLVH
FRQWURO0(&8/ DQG UHSDLU LI QHFHVVDU\1
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,QVSHFWLRQ 3URFHGXUH 7

(YHQ LI EUDNH SHGDO LV GHSUHVVHG/ DXWR0FUXLVH FRQWURO LV
QRW FDQFHOOHG1

3UREDEOH FDXVH

7KH FDXVH LV SUREDEO\ D PDOIXQFWLRQ RI VWRS ODPS VZLWFK RU D PDOIXQFWLRQ RI VWRS
ODPS FLUFXLW1

- 0DOIXQFWLRQ RI WKH VWRS ODPS VZLWFK
- 0DOIXQFWLRQ RI WKH FRQQHFWRU
- 0DOIXQFWLRQ RI WKH KDUQHVV
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO0(&8

1*

5HSODFH

1*

5HSDLU

1*

5HSDLU

'RHV VWRS ODPS LOOXPLQDWH"
<HV

&KHFN WKH IROORZLQJ FRQQHFWRUV= &093/ &097

1*

5HSDLU

1R

6WRS ODPS VZLWFK FKHFN +5HIHU WR 314:0571,

2.

&KHFN WURXEOH V\PSWRP1

1*

&KHFN WKH KDUQHVV EHWZHHQ WKH VWRS ODPS VZLWFK DQG DXWR0FUXLVH
FRQWURO0(&81

2.

5HSODFH WKH DXWR0FUXLVH FRQWURO0(&81

2.

0HDVXUH DW VWRS ODPS VZLWFK FRQQHFWRU &0931
- 'LVFRQQHFW WKH FRQQHFWRU DQG PHDVXUH DW WKH KDUQHVV VLGH1
- 9ROWDJH EHWZHHQ WHUPLQDO +5, DQG HDUWK

2.= 6\VWHP YROWDJH

1*
&KHFN WKH IROORZLQJ FRQQHFWRUV= &093/ '055/ '05<

2.

&KHFN WURXEOH V\PSWRP1

1*

&KHFN WKH KDUQHVV EHWZHHQ WKH VWRS ODPS VZLWFK DQG SRZHU VXSSO\/
DQG UHSDLU LI QHFHVVDU\1

2.

&KHFN WKH IROORZLQJ FRQQHFWRUV=
&045/ &093/ &097

1*
5HSDLU

2.

&KHFN WURXEOH V\PSWRP1
1*

&KHFN WKH KDUQHVV EHWZHHQ WKH VWRS ODPS VZLWFK DQG DXWR0FUXLVH
FRQWURO0(&8/ DQG UHSDLU LI QHFHVVDU\1
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,QVSHFWLRQ 3URFHGXUH 8

(YHQ LI FOXWFK SHGDO LV GHSUHVVHG/ DXWR0FUXLVH FRQWURO LV
QRW FDQFHOOHG1

3UREDEOH FDXVH

7KH FDXVH LV SUREDEO\ D PDOIXQFWLRQ RI FOXWFK SHGDO SRVLWLRQ VZLWFK RU FOXWFK FLUFXLW1 - 0DOIXQFWLRQ RI WKH FOXWFK SHGDO SRVLWLRQ VZLWFK
- 0DOIXQFWLRQ RI WKH FRQQHFWRU
- 0DOIXQFWLRQ RI WKH KDUQHVV
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO0(&8

&OXWFK SHGDO SRVLWLRQ VZLWFK FKHFN +5HIHU WR 314:0571,
1*

5HSODFH

2.

0HDVXUH DW FOXWFK SHGDO SRVLWLRQ VZLWFK FRQQHFWRU &0941
- 'LVFRQQHFW WKH FRQQHFWRU DQG PHDVXUH DW WKH KDUQHVV VLGH1
- ,JQLWLRQ VZLWFK= 21
- 9ROWDJH EHWZHHQ WHUPLQDO +4, DQG HDUWK

2.= 8 9

1*
&KHFN WKH IROORZLQJ FRQQHFWRUV= &094/ &097

1*

5HSDLU

2.

&KHFN WURXEOH V\PSWRP1

2.

&KHFN WURXEOH V\PSWRP1

2.

&KHFN WKH IROORZLQJ FRQQHFWRU=
&094

1*
5HSDLU

1*

&KHFN WKH KDUQHVV EHWZHHQ WKH FOXWFK SHGDO SRVLWLRQ VZLWFK DQG
DXWR0FUXLVH FRQWURO0(&8/ DQG UHSDLU LI QHFHVVDU\1

1*

&KHFN WKH KDUQHVV EHWZHHQ WKH FOXWFK SHGDO SRVLWLRQ VZLWFK DQG
HDUWK1

2.
5HSODFH WKH DXWR0FUXLVH FRQWURO0(&81

1*

5HSDLU
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,QVSHFWLRQ 3URFHGXUH 9

(YHQ LI DXWR0FUXLVH FRQWURO &$1&(/ VZLWFK LV VHW WR 21/
DXWR0FUXLVH FRQWURO LV QRW FDQFHOOHG1

3UREDEOH FDXVH

7KH FDXVH LV SUREDEO\ DQ RSHQ0FLUFXLW LQ WKH FLUFXLW LQVLGH WKH &$1&(/ VZLWFK1 - 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO0(&8

5HSODFH WKH DXWR0FUXLVH FRQWURO VZLWFK1

,,QVSHFWLRQ 3URFHGXUH :

$XWR0FUXLVH FRQWURO FDQQRW EH VHW1 3UREDEOH FDXVH
7KH FDXVH LV SUREDEO\ WKDW WKH IDLO0VDIH IXQFWLRQ LV FDQFHOOLQJ DXWR0FUXLVH FRQWURO1
,Q WKLV FDVH/ WKH 0870,, FDQ EH XVHG WR FKHFN WKH WURXEOH V\PSWRPV LQ HDFK V\VWHP
E\ LQVSHFWLQJ WKH GLDJQRVLV FRGHV1 7KH 0870,, FDQ DOVR EH XVHG WR FKHFN LI WKH
FLUFXLWV RI HDFK LQSXW VZLWFK DUH QRUPDO RU QRW E\ LQVSHFWLQJ WKH LQSXW VZLWFK FRGHV1

- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO PDLQ VZLWFK
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO VZLWFK
- 0DOIXQFWLRQ RI WKH FORFN VSULQJ
- 0DOIXQFWLRQ RI WKH KDUQHVVHV RU FRQQHFWRUV
- 0DOIXQFWLRQ RI WKH FOXWFK SHGDO SRVLWLRQ VZLWFK
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO0(&8

&DQ WKH DXWR0FUXLVH FRQWURO FRPPXQLFDWH ZLWK WKH 0870,,"
1R

&KHFN IRU HDFK WURXEOH V\PSWRP1 +5HIHU WR LQVSHFWLRQ SURFHGXUH
1R1 5 RQ 314:0471,<HV

$UH DQ\ RI 0870,, GLDJQRVLV FRGH 1RV1 44/ 45/ 47/ 48/ 49 RU 4:
RXWSXW"

<HV
&KHFN IRU HDFK GLDJQRVLV FRGH1
+&2'( 1R144= 5HIHU WR 314:0431,
+&2'( 1R145= 5HIHU WR 314:0431,
+&2'( 1R147= 5HIHU WR 314:0441,
+&2'( 1R148= 5HIHU WR 314:0441,
+&2'( 1R149= 5HIHU WR 314:0441,
+&2'( 1R14:= 5HIHU WR 314:0451,

1R

,V LQSXW VZLWFK LQVSHFWLRQ SRVVLEOH ZLWK WKH 0870,,"
1R

&KHFN IRU HDFK WURXEOH V\PSWRP1 +5HIHU WR LQVSHFWLRQ SURFHGXUH
1R1 6 RQ 314:0481,

<HV

,V HLWKHU RI 0870,, LQSXW FKHFN FRGH 1RV1 38 RU 46 RXWSXW"
<HV

- 6WRS ODPS VZLWFK LQSXW FLUFXLW V\VWHP >FRGH 1R1 38@ LQVSHFWLRQ
+5HIHU WR LQVSHFWLRQ SURFHGXUH 1R1 43 RQ 314:0531,

- &OXWFK SHGDO SRVLWLRQ VZLWFK LQSXW FLUFXLW V\VWHP >FRGH 1R1
46@ LQVSHFWLRQ +5HIHU WR LQVSHFWLRQ SURFHGXUH1R1 44 RQ314:0531,

1R

5HSODFH WKH DXWR0FUXLVH FRQWURO0(&81
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,QVSHFWLRQ 3URFHGXUH ;

+XQWLQJ +UHSHDWHG DFFHOHUDWLRQ DQG GHFHOHUDWLRQ, RFFXUV
DW WKH VHW YHKLFOH VSHHG1

3UREDEOH FDXVH

7KH FDXVH LV SUREDEO\ D PDOIXQFWLRQ RI YHKLFOH VSHHG VHQVRU RU LQFRUUHFW YDFXXP
LQ WKH DXWR0FUXLVH YDFXXP SXPS RU YDFXXP DFWXDWRU1

- 0DOIXQFWLRQ RI WKH YHKLFOH VSHHG VHQVRU
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH YDFXXP SXPS
- 0DOIXQFWLRQ RI WKH YDFXXP DFWXDWRU
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO0(&8

9HKLFOH VSHHG VHQVRU FKHFN
+5HIHU WR *5283 87 ï &RPELQDWLRQ 0HWHU1,

1*
5HSODFH

2.

$XWR0FUXLVH YDFXXP SXPS FKHFN +5HIHU WR 314:0581,
1*

5HSODFH

2.

9DFXXP DFWXDWRU FKHFN +5HIHU WR 314:0581,
1*

5HSODFH

2.

5HSODFH WKH DXWR0FUXLVH FRQWURO0(&81

,QVSHFWLRQ 3URFHGXUH <

$XWR0FUXLVH FRQWURO LQGLFDWRU ODPS LQVLGH FRPELQDWLRQ
PHWHU GRHV QRW LOOXPLQDWH1 ++RZHYHU/ DXWR0FUXLVH FRQWURO
LV QRUPDO1,

3UREDEOH FDXVH

7KH FDXVH LV SUREDEO\ D PDOIXQFWLRQ RI EXOE RU D PDOIXQFWLRQ RI FRQQHFWRU RU KDUQHVV1 - 0DOIXQFWLRQ RI WKH EXOE
- 0DOIXQFWLRQ RI WKH KDUQHVV
- 0DOIXQFWLRQ RI WKH FRQQHFWRU
- 0DOIXQFWLRQ RI WKH DXWR0FUXLVH FRQWURO0(&8

$XWR0FUXLVH FRQWURO LQGLFDWRU ODPS EXOE FKHFN
1*

5HSODFH

1*

5HSDLU

2.

&RPELQDWLRQ PHWHU FKHFN
1*

5HSDLU

2.

0HDVXUH DW WKH FRPELQDWLRQ PHWHU FRQQHFWRU &0371
- 'LVFRQQHFW WKH FRQQHFWRU DQG PHDVXUH DW WKH KDUQHVV VLGH1
- ,JQLWLRQ VZLWFK DQG PDLQ VZLWFK= 21
- 9ROWDJH EHWZHHQ WHUPLQDO +57, DQG HDUWK

2.= 6\VWHP YROWDJH

1*
&KHFN WKH IROORZLQJ FRQQHFWRUV=
&037/ '04</ '05;

2.

&KHFN WURXEOH V\PSWRP1

1*

&KHFN WKH KDUQHVV EHWZHHQ WKH FRPELQDWLRQ PHWHU DQG SRZHU
VXSSO\/ DQG UHSDLU LI QHFHVVDU\1

2.

&KHFN WKH IROORZLQJ FRQQHFWRUV=
&038/ &097

2.

&KHFN WURXEOH V\PSWRP1

1*

5HSDLU

1*

&KHFN WKH KDUQHVV EHWZHHQ WKHFRPELQDWLRQPHWHU DQG DXWR0FUXLVH
FRQWURO0(&8/ DQG UHSDLU LI QHFHVVDU\1
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,QVSHFWLRQ 3URFHGXUH 43

6WRS ODPS VZLWFK LQSXW FLUFXLW V\VWHP LQVSHFWLRQ +&RGH 1R1 38,

2.

&KHFN WURXEOH V\PSWRP1
1*

&KHFN WKH KDUQHVV EHWZHHQ IXVLEOH OLQN 1R1 9 DQG DXWR0FUXLVH FRQ0
WURO0(&8/ DQG UHSDLU LI QHFHVVDU\1

6WRS ODPS VZLWFK FKHFN +5HIHU WR 314:0571,
1*

5HSODFH

1*
2.

&KHFN WKH IROORZLQJ FRQQHFWRUV= &045/ &093/ &097/ '055/ '05< 5HSDLU

,QVSHFWLRQ 3URFHGXUH 44

&OXWFK SHGDO SRVLWLRQ VZLWFK LQSXW FLUFXLW V\VWHP LQVSHFWLRQ +&RGH 1R1 46,

1*

2.

&KHFN WURXEOH V\PSWRP1
1*

&KHFN WKH KDUQHVV EHWZHHQ DXWR0FUXLVH FRQWURO0(&8 DQG HDUWK/
DQG UHSDLU LI QHFHVVDU\1

&OXWFK SHGDO SRVLWLRQ VZLWFK FKHFN +5HIHU WR 314:0571,
1*

5HSODFH

2.

&KHFN WKH IROORZLQJ FRQQHFWRUV=
&094/ &097

5HSDLU
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&+(&. $7 (&8 7(50,1$/6 4:5335:3546

7HUPLQDO
1R1

&KHFN LWHP &KHFN FRQGLWLRQV 1RUPDO FRQGLWLRQ

4 7KURWWOH SRVL0 :KHQ DFFHOHUDWRU SHGDO LV IXOO\ GHSUHVVHG 718ï818 9
WLRQ VHQVRU
LQSXW :KHQ DFFHOHUDWRU SHGDO LV UHOHDVHG 316 ï413 9

5 (QJLQH0(&8 :KHQ DFFHOHUDWRU SHGDO LV GHSUHVVHG 718ï818 9
RXWSXW

:KHQ DFFHOHUDWRU SHGDO LV QRW UHOHDVHG 3 9

7 6WRSODPS
VZLWFK LQSXW

:KHQ EUDNH SHGDO LV GHSUHVVHG :KHQ VWRS ODPS VZLWFK LV
21

6\VWHP YROWDJH

:KHQEUDNHSHGDO LV QRW GHSUHVVHG :KHQ VWRS ODPS VZLWFK LV
2))

3 9

8 3XPS SRZHU
VXSSO\

,JQLWLRQ VZLWFK= 21
6WRSODPS VZLWFK= 2))

6\VWHP YROWDJH

9 (&8 SRZHU
VXSSO\

,JQLWLRQ VZLWFK= 21 6\VWHP YROWDJH

: $XWR0FUXLVH :KHQ GHFHOHUDWLQJ ZLWK WKH 6(7 5HOHDVH YDOYH FORVHG 6\VWHP YROWDJH

;
YDFXXP
SXPS UHOHDVH

VZLWFK ZKLOH GULYLQJ DW FRQVWDQW
VSHHG &RQWURO YDOYH RSHQ2FORVHG 6\VWHP YROWDJH

:
YDOYH DQG
FRQWURO YDOYH :KHQ FDQFHOOLQJ FRQVWDQW VSHHG 5HOHDVH YDOYH RSHQ 6\VWHP YROWDJH

;
LQSXW GULYLQJ ZLWK WKH &$1&(/ VZLWFK

&RQWURO YDOYH RSHQ 6\VWHP YROWDJH

< $XWR0FUXLVH :KHQ PDLQ VZLWFK LV 21 $SSUR[1 <13 9
FRQWURO VZLWFK
LQSXW :KHQ LQSXW VZLWFK KDV QRW EHHQ

RSHUDWHG
:KHQ DOO VZLWFKHV DUH 2)) $SSUR[1 718 9

:KHQ LQSXW VZLWFK LV SXVKHG GRZQ :KHQ 6(7 VZLWFK LV 21 $SSUR[1 418 9

:KHQ LQSXW VZLWFK LV SXVKHG XS :KHQ 5(6805( VZLWFK LV
21

$SSUR[1 613 9

:KHQ LQSXW VZLWFK LV SXOOHG IRUZDUG :KHQ &$1&(/ VZLWFK LV
21

$SSUR[1 3 9

43 9HKLFOH VSHHG :KHQ YHKLFOH LV PRYHG IRUZDUGV :KHQ VHQVRU LV 21 3 9
VHQVRU LQSXW DQG EDFNZDUGV/ VHQVRU WXUQV 21

DQG 2)) UHSHDWHGO\ :KHQ VHQVRU LV 2)) 718 9 RU PRUH

44 'LDJQRVLV
FRQWURO LQSXW

:KHQ LJQLWLRQ VZLWFK LV 21 7 9 RU PRUH

45 $&& SRZHU
VXSSO\

:KHQ LJQLWLRQ VZLWFK LV LQ $&& SRVLWLRQ
0DLQ VZLWFK= 21

6\VWHP YROWDJH
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7HUPLQDO
1R1

&KHFN LWHP &KHFN FRQGLWLRQV 1RUPDO FRQGLWLRQ

46 &OXWFK SHGDO
SRVLWLRQ

:KHQ SHGDO LV QRW GHSUHVVHG :KHQ FOXWFK SHGDO SRVLWLRQ
VZLWFK LV 2))

6\VWHP YROWDJH

VZLWFK LQSXW
:KHQ SHGDO LV GHSUHVVHG :KHQ FOXWFK SHGDO SRVLWLRQ

VZLWFK LV 21
3 9

47 (DUWK $W DQ\ WLPH &RQWLQXLW\

48 ,QGLFDWRU ODPS
LQSXW +LQVLGH

:KHQ LQGLFDWRU ODPS LV LOOXPLQDWHG 3 9
LQSXW +LQVLGH
FRPELQDWLRQ
PHWHU, :KHQ LQGLFDWRU ODPS LV VZLWFK RII 6\VWHP YROWDJH

49 $XWR0FUXLVH
YDFXXP SXPS

:KHQ GULYLQJ DW FRQVWDQW VSHHG
XVLQJ WKH 6(7 VZLWFK

0RWRU VWRSSHG2UXQQLQJ 6\VWHP YROWDJH23 9

PRWRU LQSXW
:KHQ DFFHOHUDWLQJ ZLWK WKH 5(0
680( VZLWFK ZKLOH GULYLQJ DW
FRQVWDQW VSHHG

0RWRU VWRSSHG2UXQQLQJ 6\VWHP YROWDJH23 9

:KHQ GHFHOHUDWLQJ ZLWK WKH 6(7
VZLWFK ZKLOH GULYLQJ DW FRQVWDQW
VSHHG

0RWRU VWRSSHG 6\VWHP YROWDJH

:KHQ FDQFHOOLQJ FRQVWDQW VSHHG
GULYLQJ ZLWK WKH &$1&(/ VZLWFK

0RWRU VWRSSHG 6\VWHP YROWDJH
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2109(+,&/( 6(59,&( 4:5334534<;

$8720&58,6( &21752/ 0$,1 6:,7&+ &+(&.
41 7XUQ WKH LJQLWLRQ NH\ WR 211
51 &KHFN WR EH VXUH WKDW WKH LQGLFDWRU ODPS ZLWKLQ WKH

FRPELQDWLRQ PHWHU LOOXPLQDWHV ZKHQ WKH PDLQ VZLWFK LV
VZLWFKHG 211

$8720&58,6( &21752/ 6:,7&+ &+(&.
$8720&58,6( &21752/ 6(77,1*
41 6ZLWFK 21 WKH PDLQ VZLWFK1
51 'ULYH DW WKH GHVLUHG VSHHG ZLWKLQ WKH UDQJH RI

DSSUR[LPDWHO\ 73ï533 NP2K1
61 3XVK WKH DXWR0FUXLVH FRQWURO VZLWFK LQ WKH GLUHFWLRQ RI

DUURZ +%,1
71 &KHFN WR EH VXUH WKDW ZKHQ WKH VZLWFK LV UHOHDVHG WKH

VSHHG LV WKH GHVLUHG FRQVWDQW VSHHG1
127(
,I WKH YHKLFOHV VSHHG GHFUHDVHV WR DSSUR[LPDWHO\ 48 NP2K
EHORZ WKH VHW VSHHG EHFDXVH RI FOLPELQJ D KLOO IRU H[DPSOH/
WKH DXWR0FUXLVH FRQWURO ZLOO EH FDQFHOOHG1

63(('0,1&5($6( 6(77,1*
41 6HW WR WKH GHVLUHG VSHHG1
51 3XVK WKH DXWR0FUXLVH FRQWURO VZLWFK LQ WKH GLUHFWLRQ RI

DUURZ +$,1
61 &KHFN WR EH VXUH WKDW DFFHOHUDWLRQ FRQWLQXHV ZKLOH WKH

VZLWFK LV KROG/ DQG WKDW ZKHQ LW LV UHOHDVHG WKH FRQVWDQW
VSHHG DW WKH WLPH ZKHQ LW ZDV UHOHDVHG EHFRPHV WKH
GULYLQJ VSHHG1
127(
$FFHOHUDWLRQ FDQ EH FRQWLQXHG HYHQ LI WKH YHKLFOH VSHHG
KDV SDVVHG WKH KLJK0VSHHG OLPLW +DSSUR[1 533 NP2K,1 %XW
WKH VSHHG ZKHQ WKH DXWR0FUXLVH FRQWURO VZLWFK LV UHOHDVHG
ZLOO EH UHFRUGHG DV WKH KLJK0VSHHG OLPLW1

$XWR0FUXLVH LQGLFDWRU ODPS

+$,

+%,

+&,
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63(('05('8&7,21 6(77,1*
41 6HW WR WKH GHVLUHG VSHHG1
51 3XVK WKH DXWR0FUXLVH FRQWURO VZLWFK LQ WKH GLUHFWLRQ RI

DUURZ +%,1
61 &KHFN WR EH VXUH WKDW GHFHOHUDWLRQ FRQWLQXHV ZKLOH WKH

VZLWFK LV SUHVVHG/ DQG WKDW ZKHQ LW LV UHOHDVHG WKH FRQVWDQW
VSHHG DW WKH WLPH ZKHQ LW ZDV UHOHDVHG EHFRPHV WKH
GULYLQJ VSHHG1
127(
:KHQ WKH YHKLFOH VSHHG UHDFKHV WKH ORZ OLPLW
+DSSUR[LPDWHO\ 73 NP2K, GXULQJ GHFHOHUDWLRQ/ WKH
DXWR0FUXLVH FRQWURO ZLOO EH FDQFHOOHG1

5(7851 72 7+( 6(7 63((' %()25( &$1&(//$7,21
$1' $8720&58,6( &21752/ &$1&(//$7,21
41 6HW WKH DXWR0FUXLVH VSHHG FRQWURO1
51 :KHQ DQ\ RI WKH IROORZLQJ RSHUDWLRQV DUH SHUIRUPHG ZKLOH

DW FRQVWDQW VSHHG GXULQJ DXWR0FUXLVH FRQWURO/ FKHFN LI
QRUPDO GULYLQJ LV UHVXPHG DQG GHFHOHUDWLRQ RFFXUV1
D1 7KH DXWR0FUXLVH FRQWURO VZLWFK LV SXVKHG LQ WKH

GLUHFWLRQ RI DUURZ +&,1
E1 7KH EUDNH SHGDO LV GHSUHVVHG1
F1 7KH FOXWFK SHGDO LV GHSUHVVHG1

61 :KHQ WKH DXWR0FUXLVH FRQWURO VZLWFK LV SXVKHG LQ WKH
GLUHFWLRQ RI DUURZ +$, DW D YHKLFOH VSHHG RI 73 NP2K RU
KLJKHU/ FKHFN LI WKH YHKLFOH VSHHG UHWXUQV WR WKH VSHHG
EHIRUH DXWR0FUXLVH FRQWURO GULYLQJ ZDV FDQFHOOHG/ DQG
FRQVWDQW VSHHG GULYLQJ RFFXUV1

71 :KHQ WKH PDLQ VZLWFK LV WXUQHG WR 2)) ZKLOH GULYLQJ
DW FRQVWDQW VSHHG/ FKHFN LI QRUPDO GULYLQJ LV UHVXPHG
DQG GHFHOHUDWLRQ RFFXUV1

$872ï&58,6( &21752/ &20321(17
&+(&.
6723 /$03 6:,7&+
41 'LVFRQQHFW WKH FRQQHFWRU1
51 &KHFN IRU FRQWLQXLW\ EHWZHHQ WKH WHUPLQDOV RI WKH VZLWFK1

0HDVXUHPHQW FRQGLWLRQV 7HUPLQDO 1R1

4 6 7 8

:KHQ EUDNH SHGDO LV GHSUHVVHG1
+IRU VWRS ODPS FLUFXLW,

:KHQ EUDNH SHGDO LV GHSUHVVHG1
+IRU DXWR0FUXLVH FRQWURO FLUFXLW,

&/87&+ 3('$/ 326,7,21 6:,7&+
5HIHU WR *5283 54 ï 2Q0YHKLFOH 6HUYLFH1

7+5277/( 326,7,21 6(1625
5HIHU WR *5283 46$ ï 2Q0YHKLFOH 6HUYLFH1
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$8720&58,6( 9$&880 3803
41 'LVFRQQHFW WKH YDFXXP KRVH IURP WKH DXWR0FUXLVH YDFXXP

SXPS DQG FRQQHFW D YDFXXP JDXJH WR WKH YDFXXP SXPS1
51 'LVFRQQHFW WKH YDFXXP SXPS FRQQHFWRU1
61 &KHFN WKDW WKH UHDGLQJ RQ WKH YDFXXP JDXJH PDWFKHV

WKH YDOXHV LQ WKH WDEOH EHORZZKHQ WKH EDWWHU\ LV FRQQHFWHG
WR HDFK FRQQHFWRU WHUPLQDO1

7HUPLQDO 1R1 9DFXXP JDXJH
4 5 6 7

9DOYH FRQGLWLRQ
9DFXXP JDXJH
N3D

5HOHDVH YDOYH FORVHG
&RQWURO YDOYH FORVHG

86 RU PRUH

5HOHDVH YDOYH RSHQ

&RQWURO YDOYH RSHQ
53 RU OHVV

9$&880 $&78$725
41 'LVFRQQHFW WKH YDFXXP KRVH IURP WKH YDFXXP DFWXDWRU/

DQG FRQQHFW D KDQG YDFXXP SXPS WR WKH DFWXDWRU1
51 &KHFN WKDW WKH WKURWWOH OHYHU RSHUDWHV ZKHQ DSSO\LQJ

YDFXXP/ DQG WKH YDFXXP LV NHSW1

$8720&58,6( &21752/ 6:,7&+ &+(&.
0HDVXUH WKH UHVLVWDQFH EHWZHHQ WKH WHUPLQDOV ZKHQ HDFK
RI WKH 6(7/5(680(/&$1&(/ DQG0$,1 VZLWFKHV LV SUHVVHG1
,I WKH YDOXHV PHDVXUHG DW WKLV WLPH FRUUHVSRQG WR WKRVH LQ
WKH WDEOH EHORZ/ WKHQ WKHUH LV QR SUREOHP1

6ZLWFK SRVLWLRQ 5HVLVWDQFH EHWZHHQ WHUPLQDOV

6ZLWFK 2)) 1R FRQWLQXLW\

&$16(/ VZLWFK 21 7HUPLQDOV 4 DQG 6 $SSUR[1 61< N:

7HUPLQDOV 5 DQG 6 $SSUR[1 3 :

5(680( VZLWFK 21 7HUPLQDOV 4 DQG 6 $SSUR[1 71; N:

7HUPLQDOV 5 DQG 6 $SSUR[1 <43 :

6(7 VZLWFK 21 7HUPLQDOV 4 DQG 6 $SSUR[1 714 N:

7HUPLQDOV 5 DQG 6 $SSUR[1 553 :

0$,1 VZLWFK 21 7HUPLQDOV 4 DQG 5 $SSUR[1 61< N:

9(+,&/( 63((' 6(1625 &+(&.
5HIHU WR *528387 ï &RPELQDWLRQ PHWHUV1

9DFXXP
JDXJH

5HOHDVH
YDOYH

&RQWURO
YDOYH

9DFXXP DFWXDWRU

21

6(7

2))

21

&$1 5(6

2))
21

2))

4

56

0DLQ

21
2))
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$8720&58,6( &21752/ 4:5334737::

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

4

5

8

:;

9

7

6

5HPRYDO VWHSV
41 9DFXXP KRVH
51 :LULQJ FRQQHFWRU
61 $FWXDWRU EUDFNHW
71 $XWR0FUXLVH YDFXXP SXPS DQG SXPS

EUDFNHW DVVHPEO\

81 $XWR0FUXLVH YDFXXP SXPS
91 3XPS EUDFNHW
:1 'LVWDQFH SLHFH
;1 5XEEHU PRXQW
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&$87,21= 656
%HIRUH UHPRYDO RI DLU EDJ PRGXOH/ UHIHU WR
*5283 85% ï 656 6HUYLFH 3UHFDXWLRQV DQG $LU
%DJ 0RGXOHV DQG &ORFN 6SULQJ1

44

47

46
45

<

43

$XWR0FUXLVH FRQWURO VZLWFK UHPRYDO
VWHSV
- $LU EDJ PRGXOH +5HIHU WR *5283 85%

ï $LU %DJ 0RGXOH DQG &ORFN
6SULQJ1,

<1 $XWR0FUXLVH FRQWURO VZLWFK

$XWR0FUXLVH FRQWURO0(&8 UHPRYDO
VWHSV
- &RZO VLGH WULP +5HIHU WR *5283 85$

ï 7ULPV1,
431 $XWR0FUXLVH FRQWURO0(&8

6HQVRU UHPRYDO
441 7KURWWOH SRVLWLRQ VHQVRU
451 6WRS ODPS VZLWFK
461 &OXWFK SHGDO SRVLWLRQ VZLWFK
471 9HKLFOH VSHHG VHQVRU
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(0,66,21 &21752/ 6<67(0 ?9*:! 4:6333435;6

*(1(5$/ ,1)250$7,21
7KH HPLVVLRQ FRQWURO V\VWHP FRQVLVWV RI WKH IROORZLQJ VXEV\VWHPV=
- &UDQNFDVH HPLVVLRQ FRQWURO V\VWHP
- (YDSRUDWLYH HPLVVLRQ FRQWURO V\VWHP
- ([KDXVW HPLVVLRQ FRQWURO V\VWHP

,WHPV 1DPH 6SHFLILFDWLRQ

&UDQNFDVH HPLVVLRQ
FRQWURO V\VWHP

3RVLWLYH FUDQNFDVH YHQWLODWLRQ +3&9, YDOYH 9DULDEOH IORZ W\SH
+3XUSRVH= +& UHGXFWLRQ,

(YDSRUDWLYH HPLVVLRQ
FRQWURO V\VWHP

&DQLVWHU
3XUJH FRQWURO VROHQRLG YDOYH

(TXLSSHG
2122)) W\SH VROHQRLG YDOYH
+3XUSRVH= +& UHGXFWLRQ,

([KDXVW HPLVVLRQ
FRQWURO V\VWHP

$LU0IXHO UDWLR FRQWURO GHYLFH ï 03, V\VWHP 2[\JHQ VHQVRU IHHGEDFN W\SH
+3XUSRVH= &2/ +&/ 12[ UHGXFWLRQ,

([KDXVW JDV UHFLUFXODWLRQ V\VWHP
- (*5 YDOYH
- (*5 FRQWURO VROHQRLG YDOYH

(TXLSSHG
6LQJOH W\SH
'XW\ F\FOH W\SH VROHQRLG YDOYH
+3XUSRVH= 12[ UHGXFWLRQ,

&DWDO\WLF FRQYHUWHU 0RQROLWK W\SH
+3XUSRVH= &2/ +&/ 12[ UHGXFWLRQ,

(0,66,21 &21752/ '(9,&( 5()(5(1&( 7$%/(

5HODWHG SDUWV &UDQNFDVH
HPLVVLRQ
FRQWURO
V\VWHP

(YDSRUDWLYH
HPLVVLRQ
FRQWURO
V\VWHP

$LU2IXHO
UDWLR
FRQWURO
V\VWHP

&DWDO\WLF
FRQYHUWHU

([KDXVW
JDV
UHFLUFXOD0
WLRQ V\VWHP

5HIHUHQFH
SDJH

3&9 YDOYH u 4:065

3XUJH FRQWURO VROHQRLG YDOYH u 4:068

03, V\VWHP FRPSRQHQW u u *5283 46$

&DWDO\WLF FRQYHUWHU u 4:06<

(*5 YDOYH u 4:06:

(*5 FRQWURO VROHQRLG YDOYH u 4:06;
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6(59,&( 63(&,),&$7,216 4:6333636:4

,WHPV 6WDQGDUG YDOXH

3XUJH FRQWURO VROHQRLG YDOYH FRLO UHVLVWDQFH +DW 53E&, : 5;ï69

(*5 FRQWURO VROHQRLG YDOYH FRLO UHVLVWDQFH +DW 53E&, : 5;ï69

9$&880 +26(
9$&880 +26( 3,3,1* ',$*5$0 4:6333<383;

&DQLVWHU

)URP IXHO
WDQN

3XUJH FRQWURO
VROHQRLG YDOYH

(*5 FRQWURO
VROHQRLG YDOYH

(*5 YDOYH

)URP
IXHO
SXPS

)XHO SUHV0
VXUH UHJX0
ODWRU

3&9 YDOYH

7R
IXHO
WDQN

2[\JHQ
VHQVRU

7KUHH0ZD\ FDWDO\WLF FRQYHUWHU

$LU FOHDQHU
$LU LQOHW

3 ( $
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9$&880 &,5&8,7 ',$*5$0

)URP DLU
FOHDQHU

,QWDNH PDQLIROG 7KURWWOH ERG\

7R FRPEXVWLRQ
FKDPEHU

)XHO SUHVVXUH UHJXODWRU
(*5 FRQWURO
VROHQRLG YDOYH

&DQLVWHU

3XUJH FRQWURO
VROHQRLG YDOYH

(*5 YDOYH

9DFXXP KRVH FRORXU

%= %ODFN
/= /LJKW EOXH
5= 5HG
<= <HOORZ
*= *UHHQ
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9$&880 +26( &+(&.
41 8VLQJ WKH SLSLQJ GLDJUDP DV D JXLGH/ FKHFN WR EH VXUH

WKDW WKH YDFXXP KRVHV DUH FRUUHFWO\ FRQQHFWHG1
51 &KHFN WKH FRQQHFWLRQ FRQGLWLRQ RI WKH YDFXXP KRVHV/

+UHPRYHG/ ORRVH/ HWF1, DQG FKHFN WR EH VXUH WKDW WKHUH
DUH QR EHQGV RU GDPDJH1

9$&880 +26( ,167$//$7,21
41 :KHQ FRQQHFWLQJ WKH YDFXXP KRVHV/ WKH\ VKRXOG EH

VHFXUHO\ LQVHUWHG RQWR WKH QLSSOHV1
51 &RQQHFW WKH KRVHV FRUUHFWO\/XVLQJ WKH YDFXXPKRVHSLSLQJ

GLDJUDP DV D JXLGH1

&5$1.&$6( (0,66,21 &21752/ 6<67(0 4:63383363;

*(1(5$/ ,1)250$7,21
7KH FUDQNFDVH HPLVVLRQ FRQWURO V\VWHP SUHYHQWV
EORZ0E\ JDVHV IURP HVFDSLQJ LQVLGH WKH FUDQNFDVH
LQWR WKH DWPRVSKHUH1
)UHVK DLU LV VHQW IURP WKH DLU FOHDQHU LQWR WKH
FUDQNFDVH WKURXJK WKH EUHDWKHU KRVH1 7KH DLU
EHFRPHV PL[HG ZLWK WKH EORZ0E\ JDVHV LQVLGH WKH
FUDQNFDVH1
7KH EORZ0E\ JDV LQVLGH WKH FUDQNFDVH LV GUDZQ
LQWR WKH LQWDNH PDQLIROG WKURXJK WKH SRVLWLYH

FUDQNFDVH YHQWLODWLRQ +3&9, YDOYH1
7KH 3&9 YDOYH OLIWV WKH SOXQJHU DFFRUGLQJ WR WKH
LQWDNH PDQLIROG YDFXXP VR DV WR UHJXODWH WKH IORZ
RI EORZ0E\ JDV SURSHUO\1 ,Q RWKHU ZRUGV/ WKH EORZ0E\
JDV IORZ LV UHJXODWHG GXULQJ ORZ ORDG HQJLQH
RSHUDWLRQ WR PDLQWDLQ HQJLQH VWDELOLW\/ ZKLOH WKH IORZ
LV LQFUHDVHG GXULQJ KLJK ORDG RSHUDWLRQ WR LPSURYH
WKH YHQWLODWLRQ SHUIRUPDQFH1

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

9HQWLODWLRQ KRVH

3&9 YDOYH

%UHDWKHU KRVH

)XHO
SUHVVXUH
UHJXODWRU

$LU FOHDQHU

$LU LQOHW
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3&9 YDOYH

5RFNHU FRYHU

4:065

&20321(17 /2&$7,21

326,7,9( &5$1.&$6( 9(17,/$7,21 6<67(0
&+(&. 4:633443599

41 5HPRYH WKH YHQWLODWLRQ KRVH IURP WKH 3&9 YDOYH1
51 5HPRYH WKH 3&9 YDOYH IURP WKH URFNHU FRYHU1
61 5HLQVWDOO WKH 3&9 YDOYH DW WKH YHQWLODWLRQ KRVH1
71 6WDUW WKH HQJLQH DQG UXQ DW LGOH1

81 3ODFH D ILQJHU DW WKH RSHQLQJ RI WKH 3&9 YDOYH DQG FKHFN
WKDW YDFXXP RI WKH LQWDNH PDQLIROG LV IHOW1

127(
$W WKLV PRPHQW/ WKH SOXQJHU LQ WKH 3&9 YDOYH PRYHV
EDFN DQG IRUWK1

91 ,I YDFXXP LV QRW IHOW/ FOHDQ WKH 3&9 YDOYH RU UHSODFH
LW1

3&9 9$/9( &+(&. 4:63345356;

41 ,QVHUW D WKLQ URG LQWR WKH 3&9 YDOYH IURP WKH VLGH VKRZQ
LQ WKH LOOXVWUDWLRQ +URFNHU FRYHU LQVWDOODWLRQ VLGH,/ DQG PRYH
WKH URG EDFN DQG IRUWK WR FKHFN WKDW WKH SOXQJHU PRYHV1

51 ,I WKH SOXQJHU GRHV QRW PRYH/ WKHUH LV D FORJJLQJ LQ WKH
3&9 YDOYH1 ,Q WKLV FDVH/ FOHDQ RU UHSODFH WKH 3&9 YDOYH1

3&9 YDOYH

3&9 YDOYH



(1*,1( $1' (0,66,21 &21752/ ï (PLVVLRQ &RQWURO 6\VWHP ?9*:!

3XUJH FRQWURO VROHQRLG YDOYH

4:066

(9$325$7,9( (0,66,21 &21752/ 6<67(0 4:633843894

*(1(5$/ ,1)250$7,21
7KH HYDSRUDWLYH HPLVVLRQ FRQWURO V\VWHP SUHYHQWV
IXHO YDSRXUV JHQHUDWHG LQ WKH IXHO WDQN IURP
HVFDSLQJ LQWR WKH DWPRVSKHUH1
)XHO YDSRXUV IURP WKH IXHO WDQN IORZ WKURXJK WKH
IXHO WDQN SUHVVXUH FRQWURO YDOYH DQG YDSRXU
SLSH2KRVH WR EH VWRUHG WHPSRUDULO\ LQ WKH FDQLVWHU1
:KHQ GULYLQJ WKH YHKLFOH/ IXHO YDSRXUV VWRUHG LQ
WKH FDQLVWHU IORZ WKURXJK WKH SXUJH VROHQRLG DQG
SXUJH SRUW DQG JR LQWR WKH LQWDNH PDQLIROG WR EH

VHQW WR WKH FRPEXVWLRQ FKDPEHU1
:KHQ WKH HQJLQH FRRODQW WHPSHUDWXUH LV ORZ RU
ZKHQ WKH LQWDNH DLU TXDQWLW\ LV VPDOO +ZKHQ WKH
HQJLQH LV DW LGOH/ IRU H[DPSOH,/ WKH HQJLQH FRQWURO
XQLW WXUQV WKH SXUJH VROHQRLG RII WR VKXW RII WKH
IXHO YDSRXU IORZ WR WKH LQWDNH PDQLIROG1
7KLV GRHV QRW RQO\ LQVXUH WKH GULYHDELOLW\ ZKHQ WKH
HQJLQH LV FROG RU UXQQLQJ XQGHU ORZ ORDG EXW DOVR
VWDELOL]H WKH HPLVVLRQ OHYHO1

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

21

2))

3XUJH FRQWURO
VROHQRLG YDOYH

7KURWWOH ERG\

$LU IORZ VHQVRU
(QJLQH FRRODQW
WHPSHUDWXUH VHQVRU
,QWDNH DLU
WHPSHUDWXUH VHQVRU

%DURPHWULF SUHVVXUH
VHQVRU

)URP IXHO WDQN

&DQLVWHU

&RQWURO
UHOD\

(QJLQH0(&8

&20321(17 /2&$7,21
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385*( &21752/ 6<67(0 &+(&. 4:633473864

41 'LVFRQQHFW WKH YDFXXP KRVH +UHG VWULSH, IURP WKH WKURWWOH
ERG\ DQG FRQQHFW LW WR D KDQG YDFXXP SXPS1

51 3OXJ WKH QLSSOH IURPZKLFK WKH YDFXXPKRVH ZDV UHPRYHG1
61 :KHQ WKH HQJLQH LV FROG RU KRW/ DSSO\ D YDFXXP ZKLOH

WKH HQJLQH LV LGOLQJ/ DQG FKHFN WKH FRQGLWLRQ RI WKH HQJLQH
DQG WKH YDFXXP1

:KHQ HQJLQH LV FROG
+(QJLQH FRRODQW WHPSHUDWXUH= 73E& RU OHVV,

9DFXXP (QJLQH FRQGLWLRQ 1RUPDO FRQGLWLRQ

86 N3D 6/333 U2PLQ 9DFXXP LV
PDLQWDLQHG

:KHQ HQJLQH LV KRW
+(QJLQH FRRODQW WHPSHUDWXUH= ;3E& RU KLJKHU,

9DFXXP (QJLQH FRQGLWLRQ 1RUPDO FRQGLWLRQ

86 N3D $W LGOH 9DFXXP LV
PDLQWDLQHG

6/333 U2PLQ 9DFXXP ZLOO OHDN
IRU DSSUR[LPDWHO\
6 PLQXWHV DIWHU
WKH HQJLQH LV
VWDUWHG1 $IWHU 6
PLQXWHV KDYH
SDVVHG/ WKH
YDFXXP ZLOO EH
PDLQWDLQHG
PRPHQWDULO\/ DIWHU
ZKLFK LW ZLOO DJDLQ
OHDN1-

127(
-= 7KH YDFXXP ZLOO OHDN FRQWLQXRXVO\ LI WKH DWPRVSKHULF

SUHVVXUH LV DSSUR[LPDWHO\ :: N3D RU OHVV/ RU WKH WHPSHUDWXUH
RI WKH LQWDNH DLU LV DSSUR[LPDWHO\ 83E& RU KLJKHU1

385*( 3257 9$&880 &+(&. 4:633483744

41 'LVFRQQHFW WKH YDFXXP KRVH +UHG VWULSH, IURP WKH WKURWWOH
ERG\ SXUJH YDFXXP QLSSOH DQG FRQQHFW D KDQG YDFXXP
SXPS WR WKH QLSSOH1

5HG VWULSH

3OXJ

3XUJH SRUW YDFXXP QLSSOH



(1*,1( $1' (0,66,21 &21752/ ï (PLVVLRQ &RQWURO 6\VWHP ?9*:! 4:068

51 6WDUW WKH HQJLQH DQG FKHFN WKDW/ DIWHU UDLVLQJ WKH HQJLQH
VSHHG E\ UDFLQJ WKH HQJLQH/ SXUJH YDFXXP UDLVHV
DFFRUGLQJ WR HQJLQH VSHHG1

127(
,I WKHUH LV D SUREOHP ZLWK WKH FKDQJH LQ YDFXXP/ WKH
WKURWWOH ERG\ SXUJH SRUW PD\ EH FORJJHG DQG UHTXLUH
FOHDQLQJ1

385*( &21752/ 62/(12,' 9$/9( &+(&.
4:6334:36:3

127(
:KHQ GLVFRQQHFWLQJ WKH YDFXXP KRVH/ DOZD\V PDNH D PDUN
VR WKDW LW FDQ EH UHFRQQHFWHG DW RULJLQDO SRVLWLRQ1
41 'LVFRQQHFW WKH YDFXXP KRVH +EODFN VWULSH/ UHG VWULSH,

IURP WKH VROHQRLG YDOYH1
51 'LVFRQQHFW WKH KDUQHVV FRQQHFWRU1
61 &RQQHFW D KDQG YDFXXPSXPS WR QLSSOH +$, RI WKH VROHQRLG

YDOYH +UHIHU WR WKH LOOXVWUDWLRQ DW OHIW,1
71 &KHFN DLUWLJKWQHVV E\ DSSO\LQJ D YDFXXP ZLWK YROWDJH

DSSOLHG GLUHFWO\ IURP WKH EDWWHU\ WR WKH SXUJH FRQWURO
VROHQRLG YDOYH DQG ZLWKRXW DSSO\LQJ YROWDJH1

%DWWHU\ YROWDJH 1RUPDO FRQGLWLRQ

$SSOLHG 9DFXXP OHDNV

1RW DSSOLHG 9DFXXP PDLQWDLQHG

81 0HDVXUH WKH UHVLVWDQFH EHWZHHQ WKH WHUPLQDOV RI WKH
VROHQRLG YDOYH1

6WDQGDUG YDOXH= 5; ï 69 : +DW 53E&,

9DFXXP

(QJLQH VSHHG +U2PLQ,

%DWWHU\

$
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(*5 FRQWURO VROHQRLG YDOYH (*5 YDOYH

4:069

(;+$867 *$6 5(&,5&8/$7,21 +(*5, 6<67(0 4:633853767

*(1(5$/ ,1)250$7,21
7KH H[KDXVW JDV UHFLUFXODWLRQ +(*5, V\VWHP ORZHUV
WKH QLWURJHQ R[LGH +12[, HPLVVLRQ OHYHO1 :KHQ WKH
DLU2IXHO PL[WXUH FRPEXVWLRQ WHPSHUDWXUH LV KLJK/
D ODUJH TXDQWLW\ RI QLWURJHQ R[LGHV +12[, LV
JHQHUDWHG LQ WKH FRPEXVWLRQ FKDPEHU1 7KHUHIRUH/
WKLV V\VWHP UHFLUFXODWHV SDUW RI HPLVVLRQ JDV IURP

WKH H[KDXVW SRUW RI WKH F\OLQGHU KHDG WR WKH
FRPEXVWLRQ FKDPEHU WKURXJK WKH LQWDNH PDQLIROG
WR GHFUHDVH WKH DLU2IXHO PL[WXUH FRPEXVWLRQ
WHPSHUDWXUH/ UHVXOWLQJ LQ UHGXFWLRQ RI 12[1
7KH (*5 IORZ UDWH LV FRQWUROOHG E\ WKH (*5 YDOYH
VR DV QRW WR GHFUHDVH WKH GULYHDELOLW\1

23(5$7,21
7KH (*5 YDOYH LV EHLQJ FORVHG DQG GRHV QRW
UHFLUFXODWH H[KDXVW JDVHV XQGHU RQH RI WKH IROORZLQJ
FRQGLWLRQV1 2WKHUZLVH/ WKH (*5 YDOYH LV RSHQHG
DQG UHFLUFXODWHV H[KDXVW JDVHV1

- 7KH HQJLQH FRRODQW WHPSHUDWXUH LV ORZ1
- 7KH HQJLQH LV DW LGOH1
- 7KH WKURWWOH YDOYH LV ZLGHO\ RSHQHG1

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

(QJLQH FRRODQW
WHPSHUDWXUH VHQVRU

212))

(*5
FRQWURO
VROHQRLG
YDOYH

$LU IORZ VHQVRU

&UDQN DQJOH VHQVRU

&RQWURO
UHOD\

(QJLQH0(&8

%DWWHU\

(*5YDOYH

&20321(17 /2&$7,21
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(;+$867 *$6 5(&,5&8/$7,21 +(*5,
&21752/ 6<67(0 &+(&. 4:6335936<;

41 'LVFRQQHFW WKH YDFXXP KRVH +EODFN, IURP WKH (*5 YDOYH/
DQG WKHQ FRQQHFW D KDQG YDFXXP SXPS YLD WKH WKUHH0ZD\
WHUPLQDO1

51 :KHQ WKH HQJLQH LV KRW RU FROG/ FKHFN WKH FRQGLWLRQ RI
YDFXXP E\ UDFLQJ WKH HQJLQH1

:KHQ HQJLQH LV FROG
+(QJLQH FRRODQW WHPSHUDWXUH= 53E& RU OHVV,

7KURWWOH YDOYH 1RUPDO YDFXXP FRQGLWLRQ

2SHQ TXLFNO\ 1R YDFXXP ZLOO JHQHUDWH
+WKH VDPH DV EDURPHWULF
SUHVVXUH1,

:KHQ HQJLQH LV KRW
+(QJLQH FRRODQW WHPSHUDWXUH= ;3E& RU KLJKHU,

7KURWWOH YDOYH 1RUPDO YDFXXP FRQGLWLRQ

2SHQ TXLFNO\ ,W ZLOO PRPHQWDULO\ ULVH RYHU
46 N3D

61 'LVFRQQHFW WKH WKUHH0ZD\ WHUPLQDO1
71 &RQQHFW WKH KDQG YDFXXP SXPS WR WKH (*5 YDOYH QLSSOH

+%ODFN,1
81 &KHFN ZKHWKHU WKH HQJLQH VWDOOV RU WKH LGOLQJ LV XQVWDEOH

ZKHQ D YDFXXP RI 63 N3D RU KLJKHU LV DSSOLHG GXULQJ
LGOLQJ1

(*5 9$/9( &+(&. 4:6335;358:

41 5HPRYH WKH (*5 YDOYH DQG LQVSHFW IRU VWLFNLQJ/ FDUERQ
GHSRVLWV/ HWF1 ,I IRXQG/ FOHDQ ZLWK D VXLWDEOH VROYHQW VR
WKDW WKH YDOYH VHDWV FRUUHFWO\1

51 &RQQHFW D KDQG YDFXXP SXPS WR WKH (*5 YDOYH1
61 $SSO\ 9: N3D RI YDFXXP/ DQG FKHFN WKDW WKH YDFXXP

LV PDLQWDLQHG1

71 $SSO\ D YDFXXP DQG FKHFN WKH SDVVDJH RI DLU E\ EORZLQJ
WKURXJK RQH VLGH RI WKH (*5 SDVVDJH1

9DFXXP 3DVVDJH RI DLU

51: N3D RU OHVV $LU LV QRW EORZQ RXW

5< N3D RU PRUH $LU LV EORZQ RXW

81 5HSODFH WKH JDVNHW/ DQG WLJKWHQ WR WKH VSHFLILHG WRUTXH1

7LJKWHQLQJ WRUTXH= 55 1P

7KUHH0ZD\
WHUPLQDO

%ODFN

%ODFN

3OXJ
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(*5 3257 9$&880 &+(&. 4:6335<3637

41 'LVFRQQHFW WKH YDFXXP KRVH +JUHHQ VWULSH, IURP WKH
WKURWWOH ERG\ (*5 YDFXXP QLSSOH DQG FRQQHFW D KDQG
YDFXXP SXPS WR WKH QLSSOH1

51 6WDUW WKH HQJLQH DQG FKHFN YDFXXP UHPDLQV IDLUO\ FRQVWDQW
DIWHU UDFLQJ WKH HQJLQH1

127(
,I WKH YDFXXP IOXFWXDWHV/ WKH WKURWWOH ERG\ (*5 SRUW PD\
EH FORJJHG DQG QHHG FOHDQLQJ1

(*5 &21752/ 62/(12,' 9$/9( &+(&.
4:633643685

127(
:KHQ GLVFRQQHFWLQJ WKH YDFXXP KRVH/ DOZD\V PDNH D PDUN
VR WKDW LW FDQ EH UHFRQQHFWHG DW RULJLQDO SRVLWLRQ1
41 'LVFRQQHFW WKH YDFXXP KRVH +\HOORZ VWULSH/ JUHHQ VWULSH,

IURP WKH VROHQRLG YDOYH1
51 'LVFRQQHFW WKH KDUQHVV FRQQHFWRU1
61 &RQQHFW D KDQG YDFXXP SXPS WR WKH QLSSOH WR ZKLFK

WKH JUHHQ0VWULSHG YDFXXP KRVH ZDV FRQQHFWHG1
71 &KHFN DLUWLJKWQHVV E\ DSSO\LQJ D YDFXXP ZLWK YROWDJH

DSSOLHG GLUHFWO\ IURP WKH EDWWHU\ WR WKH (*5 FRQWURO
VROHQRLG YDOYH DQG ZLWKRXW DSSO\LQJ YROWDJH1

%DWWHU\ YROWDJH 1RUPDO FRQGLWLRQ

1RW DSSOLHG 9DFXXP OHDNV

$SSOLHG 9DFXXPPDLQWDLQHG

81 0HDVXUH WKH UHVLVWDQFH EHWZHHQ WKH WHUPLQDOV RI WKH
VROHQRLG YDOYH1

6WDQGDUG YDOXH= 5; ï 69: +DW 53E&,

(*5 SRUW
YDFXXP QLSSOH

9DFXXP

(QJLQH VSHHG +U2PLQ,

%DWWHU\
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&$7$/<7,& &219(57(5 4:633863487

*(1(5$/ ,1)250$7,21
7KH WKUHH0ZD\ FDWDO\WLF FRQYHUWHU/ WRJHWKHU ZLWK
WKH FORVHG ORRS DLU0IXHO UDWLRQ FRQWURO EDVHG RQ
WKH R[\JHQ VHQVRU VLJQDO/ R[LGL]HV FDUERQ
PRQR[LGHV +&2, DQG K\GURFDUERQV ++&, DQG
UHGXFHV QLWURJHQ R[LGHV +12[,1

:KHQ WKH PL[WXUH LV FRQWUROOHG DW VWRLFKLRPHWULF
DLU0IXHO UDWLR/ WKH WKUHH0ZD\ FDWDO\WLF FRQYHUWHU
SURYLGHV WKH KLJKHVW SXULILFDWLRQ DJDLQVW WKH WKUHH
FRQVWLWXHQWV/ QDPHO\/ &2/ +& DQG 1R[1

5(029$/ $1' ,167$//$7,21 4:6336<3658

4

5
6

7< 1P

7< 1P

5HPRYDO VWHSV
41 )URQW H[KDXVW SLSH
51 &HQWHU H[KDXVW SLSH
61 &DWDO\WLF FRQYHUWHU
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&$1,67(5 $1' 7:20:$< 9$/9( 4:6337;365<

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

4
5

6

7

89

8

&DQLVWHU UHPRYDO VWHSV
41 %UHDWKHU KRVH FRQQHFWLRQ
51 9DSRXU KRVH FRQQHFWLRQ
61 &DQLVWHU
71 &DQLVWHU KROGHU

7ZR0ZD\ YDOYH UHPRYDO VWHSV
81 9DSRXU KRVH FRQQHFWLRQ

ò$* 91 7ZR0ZD\ YDOYH

,167$//$7,21 6(59,&( 32,17
ò$* 7:20:$< 9$/9( ,167$//$7,21
%H FDUHIXO DERXW WKH LQVWDOODWLRQ GLUHFWLRQ RI WKH WZR0ZD\ YDOYH1

,163(&7,21 4:6337<33<7

7:20:$< 9$/9( 6,03/( &+(&.
$WWDFK D FOHDQ KRVH DQG FKHFN WKH RSHUDWLRQ RI WKH WZR0ZD\
YDOYH1

/LJKWO\ EORZ IURP LQOHW VLGH
+IXHO WDQN VLGH,

$LU SDVVHV WKURXJK ZLWK D VOLJKW
IHHOLQJ RI UHVLVWDQFH1

/LJKWO\ EORZ IURP RXWOHW VLGH1 $LU SDVVHV WKURXJK1

&DQLVWHU VLGH 7DQN VLGH

7ZR0ZD\ YDOYH

,QOHW VLGH
2XWOHW VLGH

5XEEHU VLGH
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(0,66,21 &21752/ 6<67(0 ?7'8! 4:833343376

*(1(5$/ ,1)250$7,21
7KH HOHFWURQLFDOO\0FRQWUROOHG (*5 V\VWHP DQG WKH
IXHO LQMHFWLRQ WLPLQJ FRQWURO V\VWHP +ORDG WLPHU,
UHGXFH WKH OHYHO RI H[KDXVW JDVHV +12[,1

,WHP 1DPH 6SHFLILFDWLRQ

([KDXVW HPLVVLRQ FRQWURO V\VWHP ([KDXVW JDV UHFLUFXODWLRQ V\VWHP
- (*5 YDOYH
- (*5 VROHQRLG YDOYH 1R14
- (*5 VROHQRLG YDOYH 1R15

(OHFWURQLFDOO\0FRQWUROOHG (*5 V\VWHP
6LQJOH W\SH
'XW\ F\FOH VROHQRLG YDOYH
2102)) VROHQRLG YDOYH

6(59,&( 63(&,),&$7,216 4:83336337<

,WHP 6WDQGDUG YDOXH

(*5 VROHQRLG YDOYH 1R1421R15 UHVLVWDQFH +DW 53 E&, : 69 ï 77

/HYHU SRVLWLRQ VHQVRU RXWSXW YROWDJH 9 ,GOH SRVLWLRQ 31; ï 413

)XOO\ RSHQ 61: ï 813

(QJLQH VSHHG VHQVRU UHVLVWDQFH N: 416 ï 41<

(QJLQH FRRODQW WHPSHUDWXUH VHQVRU UHVLVWDQFH N: $W 53 E& 51< ï 619

$W ;3 E& 3159 ï 3168

6($/$17 4:833383354

,WHP 6SHFLIHG VHDODQW 5HPDUN

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

63(&,$/ 722/ 4:833393357

7RRO 1XPEHU 1DPH 8VH

0'<<;797 7HVW KDUQHVV
+73/ VTXDUH,

,QVSHFWLRQ RI OHYHU SRVLWLRQ VHQVRU
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(*5 VROHQRLG YDOYH 1R14 (*5 VROHQRLG YDOYH 1R15

4:075

(;+$867 *$6 5(&,5&8/$7,21 +(*5, 6<67(0 4:8333<3356

*(1(5$/ ,1)250$7,21
7KH HOHFWURQLFDOO\0FRQWUROOHG (*5 V\VWHP FRQVLVWV
RI DQ (*5 YDOYH/ YDFXXP SXPS/ (*5 VROHQRLG
YDOYHV 1R14 DQG 1R15/ JORZ ) (*5 FRQWURO XQLW
DQG YDULRXV VHQVRUV1
7KH (*5 YDOYH LV FRQWUROOHG E\ WKH QHJDWLYH
SUHVVXUH LQVLGH WKH YDOYH/ ZKLFK LV FRQWUROOHG E\
(*5 VROHQRLG YDOYHV 1R14 DQG 1R151

7KH (*5 VROHQRLG YDOYHV 1R14 DQG 1R15 DUH
RSWLPDOO\ FRQWUROOHG E\ WKH JORZ ) (*5 FRQWURO
XQLW LQ UHVSRQVH WR WKH HQJLQH RSHUDWLRQ FRQGLWLRQV/
EDVHG RQ GDWD LQSXW IURP HDFK RI WKH VHQVRUV1
,Q WKLV ZD\/ WKH (*5 LV FRQWUROOHG WR UHGXFH 12[
HPLVVLRQV ZKLOH PDLQWDLQLQJ JRRG HQJLQH
SHUIRUPDQFH1

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

$OWHUQDWRU

9DFXXP SXPS

(*5 YDOYH

2)) 21

2ULILFH

(*5 VROHQRLG YDOYH 1R15
+21 ï 2)) FRQWURO,

(*5 VROHQRLG
YDOYH 1R14
+GXW\ FRQWURO,

(QJLQH FRRODQW
WHPSHUDWXUH VZLWFK

*ORZ ) (*5
FRQWURO XQLW

5RWDWLRQ VHQVRU

/HYHU SRVLWLRQ VHQVRU
(QJLQH FRRODQW
WHPSHUDWXUH VHQVRU

2)) 21

&20321(17 /$&$7,21
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(*5 YDOYH (QJLQH FRRODQW
WHPSHUDWXUH VHQVRU

5RFNHU FRYHU

(QJLQH VSHHG
VHQVRU

/HYHU SRVLWLRQ VHQVRU +/36,

)XHO LQMHFWLRQ SXPS

4:076

)81&7,21 &+(&. 4:83343337:

41 6WDUW WKH HQJLQH DQG OHW LW ZDUP XS XQWLO WKH HQJLQH FRRODQW
WHPSHUDWXUH LV 98E& RU DERYH1

51 :KHQ WKH HQJLQH LV UDFHG E\ VXGGHQO\ GHSUHVVLQJ WKH
DFFHOHUDWRU SHGDO/ FKHFN WR EH VXUH WKDW WKH GLDSKUDJP
RI WKH (*5 YDOYH OLIWV1

(*5 62/(12,' 9$/9( 23(5$7,21 &+(&.
4:8335<3367

41 5HPRYH WKH (*5 VROHQRLG YDOYH 1R1421R15 FRQQHFWRUV
DQG YDFXXP KRVHV1

51 $WWDFK D YDFXXP SXPS WR HDFK QLSSOH RI WKH (*5 VROHQRLG
YDOYH 1R1421R15 DQG DSSO\ QHJDWLYH SUHVVXUH1 &KHFN WKDW
WKH YDOYHV DUH DLUWLJKW ERWK ZKHQ YROWDJH LV DSSOLHG WR
HDFK WHUPLQDO RI WKH (*5 VROHQRLG YDOYHV DQG ZKHQ LW
LV QRW DSSOLHG1

(*5 VROHQRLG YDOYH 1R14

%DWWHU\ YROWDJH 1RUPDO FRQGLWLRQ

:KHQ FXUUHQW LV
IORZLQJ

9DFXXP OHDNV +9DFXXP LV PDLQWDLQHGZKHQ
QLSSOH % LV FRYHUHG,

:KHQ FXUUHQW LV QRW
IORZLQJ

9DFXXP LV PDLQWDLQHG

'LDSKUDJP

(*5 VROHQRLG YDOYH 1R14
$

%
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(*5 VROHQRLG YDOYH 1R15

%DWWHU\ YROWDJH 1RUPDO FRQGLWLRQ

:KHQ FXUUHQW LV
IORZLQJ

9DFXXP OHDNV +9DFXXP LV PDLQWDLQHGZKHQ
QLSSOH ' LV FRYHUHG,

:KHQ FXUUHQW LV QRW
IORZLQJ

9DFXXP OHDNV +9DFXXP LV PDLQWDLQHGZKHQ
QLSSOH ( LV FRYHUHG,

(*5 62/(12,' 9$/9( 5(6,67$1&( &+(&.
4:83345335<

0HDVXUH UHVLVWDQFHV EHWZHHQ WKH WHUPLQDO RI WKH (*5
VROHQRLG YDOYH 1R1421R15 ZLWK D FLUFXLW WHVWHU1

6ROHQRLG YDOYH 1R1421R15 UHVLVWDQFH :

6WDQGDUG YDOXH
+DW 53E&,

69 ï 77

/(9(5 326,7,21 6(1625 +/36,
$'-8670(17 4:833463355

41 5XQ WKH HQJLQH XQWLO WKH HQJLQH FRRODQW WHPSHUDWXUH ULVHV
WR ;3E& RU DERYH/ DQG WKHQ UHOHDVH WKH IDVW LGOH1

51 /RRVHQ WKH DFFHOHUDWRU FDEOH WHQVLRQ VXIILFLHQWO\1
61 &RQQHFW WKH VSHFLDO WRRO +WHVW KDUQHVV, WR WKH OHYHU SRVLWLRQ

VHQVRU FRQQHFWRU VKRZQ LQ WKH LOOXVWUDWLRQ1

71 &RQQHFW D GLJLWDO0W\SH YROWPHWHU EHWZHHQ WHUPLQDO 4 +UHG
FOLS, DQG WHUPLQDO 6 +EXOXH FOLS, RI WKH OHYHU SRVLWLRQ VHQVRU1

81 7XUQ WKH LJQLWLRQ VZLWFK WR 211 +'R QRW VWDUW WKH HQJLQH1,
91 0HDVXUH WKH RXWSXW YROWDJH RI WKH OHYHU SRVLWLRQ VHQVRU1

6WDQGDUG YDOXH=

/HYHU FRQGLWLRQ 9ROWDJH 9

,GOH SRVLWLRQ 31; ï 413

)XOO\ RSHQ 61: ï 813

:1 ,I WKH YROWDJH LV RXWVLGH WKH VWDQGDUG YDOXH/ DGMXVW E\
ORRVHQLQJ WKH OHYHU SRVLWLRQ VHQVRU PRXQWLQJ VFUHZ DQG
WXUQLQJ WKH OHYHU SRVLWLRQ VHQVRU ERG\1 $IWHU DGMXVWPHQW/
VHFXUHO\ WLJKWHQ WKH VFUHZ1

127(
7KH RXWSXW YROWDJH ZLOO LQFUHDVH LI WKH OHYHU SRVLWLRQ VHQVRU
ERG\ LV WXUQHG LQ D FORFNZLVH GLUHFWLRQ1

;1 7XUQ WKH LJQLWLRQ VZLWFK WR 2))1
<1 $GMXVW WKH DFFHOHUDWRU FDEOH SOD\1

(*5 VROHQRLG YDOYH 1R15

'

&

(

/HYHU SRVLWLRQ VHQVRU
FRQQHFWRU

(TXLSPHQW VLGH
FRQQHFWRU

5HG

%OXH

0'<<;797

:KLWH

5HG
%ODFN

%OXH
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(1*,1( 63((' 6(1625 &+(&. 4:833473358

41 'LVFRQQHFW WKH HQJLQH VSHHG VHQVRU FRQQHFWRU1
51 0HDVXUH WKH UHVLVWDQFH EHWZHHQ WKH HQJLQH VSHHG VHQVRU

WHUPLQDOV1

6WDQGDUG YDOXH= 416 ï 41< N:

(1*,1( &22/$17 7(03(5$785( 6(1625
&+(&. 4:833483368

41 5HPRYH WKH HQJLQH FRRODQW WHPSHUDWXUH VHQVRU1

51 0HDVXUH UKH UHVLVWDQFH EHWZHHQ WHUPLQDO +%, DQG WKH
ERG\ HDUWK ZKHQ WKH WHPSHUDWXUH VHQVLQJ SRUWLRQ RI WKH
HQJLQH FRRODQW WHPSHUDWXUH VHQVRU LV LPPHUHVG LQ KRW
ZDWHU1

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

3 :1: ï <18

53 51< ï 619

73 416 ï 41:

;3 3159 ï 3168

61 ,I WKH UHVLVWDQFH GHYLDWHV IURP WKH VWDQGDUG YDOXH JUHDWO\/
UHSODFH WKH VHQVRU1

71 $SSO\ VHDODQW WKUHDGHG SRUWLRQ1

6SHFLILHG VHDODQW=
60 187 /RFNLQJ 3DUW 1R1 74:4 RU HTXLYDOHQW

81 ,QVWDOO HQJLQH FRRODQW WHPSHUDWXUH VHQVRU DQG WLJKWHQ
LW WR VSHFLILHG WRUTXH1

6HQVRU WLJKWHQLQJ WRUTXH= 68 1P

91 )DVWHQ KDUQHVV FRQQHFWRUV VHFXUHO\1

(QJLQH FRRODQW
WHPSHUDWXUH VHQVRU

$
%
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&+(&. $7 7+( */2: ) (*5 &21752/ 81,7 4:8334;3374

7(50,1$/ 92/7$*( &+(&. &+$57
*ORZ ) (*5 &RQWURO 8QLW &RQQHFWRU 7HUPLQDO $UUDQJHPHQW

7HUPLQDO
1R1

&KHFN LWHP &KHFN FRQGLWLRQ +(QJLQH FRQGLWLRQ, 1RUPDO FRQGLWLRQ

6 (*5 VROHQRLG YDOYH ,JQLWLRQ VZLWFK= 21 6\VWHP YROWDJH
1R14

:KLOH HQJLQH LV LGOH DIWUHU KDYLQJ ZDUPHG XS/ VXGGHQO\
GHSUHVV WKH DFFHOHUDWRU SHGDO1

0RPHQWDULO\ LQFUHDVHV

9 /HYHU SRVLWLRQ ,JQLWLRQ VZLWFK= 21 6HW WKURWWOH OHYHU WR LGOH SRVLWLRQ 31; ï 413 9
VHQVRU

)XOO\ RSHQ WKURWWOH OHYHU 61: ï 813 9

: 6HQVRU LPSUHVVHG
YROWDJH

,JQLWLRQ VZLWFK= 21 718 ï 818 9

49 (*5 VROHQRLG YDOYH ,JQLWLRQ VZLWFK= 21 6\VWHP YROWDJH
1R15

:KLOH HQJLQH LV LGOH DIWHU KDYLQJ ZDUPHG XS/ VXGGHQO\
GHSUHVV WKH DFFHOHUDWRU SHGDO1

0RPHQWDULO\ GHFUHDVHV

+$51(6606,'( &211(&725 7(50,1$/ 5(6,67$1&( $1' &217,18,7< &+(&.
&+$57
*ORZ ) (*5 &RQWURO 8QLW +DUQHVV 6LGH &RQQHFWRU 7HUPLQDO $UUDQJHPHQW

7HUPLQDO 1R1 &KHFN LWHP 1RUPDO FRQGLWLRQ +&KHFN FRQGLWLRQ,

6 ï 4 (*5 VROHQRLG YDOYH 1R14 69 ï 77 : +$W 53E&,

8 ï %RG\ HDUWK (QJLQH FRRODQW WHPSHUDWXUH VHQVRU :1: ï <18 N: +:KHQ FRRODQW WHPSHUDWXUH LV 3E&,

51< ï 619 N: +:KHQ FRRODQW WHPSHUDWXUH LV 53E&,

416 ï 41: N: +:KHQ FRRODQW WHPSHUDWXUH LV 73E&,

3159 ï 3168 N: +:KHQ FRRODQW WHPSHUDWXUH LV ;3E&,

44 ï 57 (QJLQH VSHHG VHQVRU 416 ï 41< N:

49 ï 4 (*5 VROHQRLG YDOYH 1R15 69 ï 77 : +$W 53E&,
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7:20:$< 9$/9( 4:833573355

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

4

5
6

5HPRYDO VWHSV
41 9DSRXU KRVH FRQQHFWLRQ

51 %UHDWKHU FDVH
ò$* 61 7ZR0ZD\ YDOYH

,167$//$7,21 6(59,&( 32,17
ò$* 7:20:$< 9$/9( ,167$//$7,21
%H FDUHIXO DERXW WKH LQVWDOODWLRQ GLUHFWLRQ RI WKH WZR0ZD\ YDOYH1

,163(&7,21 4:833583358

7:20:$< 9$/9( 6,03/( &+(&.
$WWDFK D FOHDQ KRVH DQG FKHFN WKH RSHUDWLRQ RI WKH WZR0ZD\
YDOYH1

/LJKWO\ EORZ IURP LQOHW VLGH
+IXHO WDQN VLGH,

$LU SDVVHV WKURXJK ZLWK D VOLJKW
IHHOLQJ RI UHVLVWDQFH1

/LJKWO\ EORZ IURP RXWOHW VLGH1 $LU SDVVHV WKURXJK1

&DQLVWHU VLGH 7DQN VLGH

7ZR0ZD\ YDOYH

,QOHW VLGH
2XWOHW VLGH

5XEEHU VLGH
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AUTO-CRUISE CONTROL SYSTEM
GENERAL
OUTLINE OF CHANGE
D Service procedures for vehicles with A/T have been added due to the addition of vehicles with 6G7

<A/T>. The other service procedures are the same as those for the vehicles with M/T.

GENERAL INFORMATION
By using the auto-cruise control, the driver can
drive at the speed he/she likes (in a range of

approximately 40 - 200 km/h) without depressing
the accelerator pedal.

Stop lamp switch

Vacuum
actuator

Auto-cruise
control-ECU

Throttle
body
assembly

Vehicle speed
sensor

Auto-cruise
vacuum pump
assembly

Main switch

Auto-cruise control switch

Diagnosis
connector

Inhibitor switch

Auto-cruise control
indicator lamp

SPECIAL TOOL

Tool Number Name Use

MB991502 MUT-II sub
assembly

D Reading diagnosis codes
D Auto-cruise control system check
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TROUBLESHOOTING
INSPECTION CHART FOR DIAGNOSIS CODES

Code No. Diagnosis item Reference page

11 Auto-cruise vacuum pump drive system Refer to the
Basic Manual.

12 Vehicle speed sensor signal system Refer to the
Basic Manual.

14 Auto-cruise vacuum pump power supply system Refer to the
Basic Manual.

15 Auto-cruise control switch Refer to the
Basic Manual.

16 Auto-cruise control-ECU Refer to the
Basic Manual.

17 Throttle position sensor system 17-4
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INSPECTION PROCEDURE FOR DIAGNOSIS CODES

Code No. 17 Throttle position sensor system Probable cause
This diagnosis code is output if a voltage of 2.5 V or more when the idle switch
is ON or 0.2 V or less when the idle switch is OFF is output for a continuous period
of 4 seconds or more.

D Malfunction of the throttle position sensor
D Malfunction of the connector
D Malfunction of the harness
D Malfunction of the auto-cruise control-ECU

MUT-II SELF DIAG CODE
Is diagnosis code No. 14 output from the engine-A/T-ECU?

Yes
D Throttle position sensor check

(Refer to GROUP 13A - Troubleshooting.)

No

Check the following connectors:
A-06, C-68, C-38 <L.H.>, C-37 <R.H.>, C-64

NG Repair

OK

Check trouble symptom. NG
D Check the harness between the throttle position sensor and

auto-cruise control-ECU

NG

Repair

OK

Replace the auto-cruise control-ECU.

INSPECTION CHART FOR TROUBLE SYMPTOMS

Trouble symptom Inspection
procedure No.

Reference page

Communication with Communication with all systems is not possible. 1 Refer to Basic
MUT-II is not possible.

Communication with auto-cruise control-ECU only is
not possible.

2
Manual.

Auto-cruise control is Even if brake pedal is depressed 4
not cancelled.

Even if select lever is set to N range 5 17-5

Even if CANCEL switch is set to ON 6 Refer to Basic
Manual.

Auto-cruise control cannot be set. 7 17-5

Hunting (repeated acceleration anddeceleration) occursat theset vehiclespeed. 8 Refer to Basic

Auto-cruise control indicator lamp inside combination meter does not illuminate.
(However, auto-cruise control is normal.)

9
Manual.
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INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS
Inspection Procedure 5

Even if select lever is set to N range, auto-cruise control
is not cancelled.

Probable cause

The cause is probably an open-circuit in the output signal circuit in N range. D Malfunction of the connector
D Malfunction of the harness
D Malfunction of the auto-cruise control-ECU

Inhibitor switch check (N range) (Refer to P.17-9.)
NG

Replace

OK

Check the following connectors:
B-10, C-90, C-64

OK
Check trouble symptom.

NG

Repair

NG

Check the harness between the inhibitor switch and auto-cruise
control-ECU.

OK

Replace the auto-cruise control-ECU.

Inspection Procedure 7

Auto-cruise control cannot be set. Probable cause
The cause is probably that the fail-safe function is cancelling auto-cruise control.
In this case, the MUT-II can be used to check the trouble symptoms in each system
by inspecting the diagnosis codes. The MUT-II can also be used to check if the
circuits of each data list are normal or not by inspecting the data list codes.

D Malfunction of the auto-cruise control switch
D Malfunction of the clock spring
D Malfunction of the harnesses or connectors
D Malfunction of inhibitor switch
D Malfunction of the auto-cruise control-ECU

Can the auto-cruise control communicate with the MUT-II?
No

Check for each trouble symptom. (Refer to inspection procedure
2 on Basic Manual.)Yes

Are any of MUT-II diagnosis code Nos. 11, 12, 14, 15, 16 or 17
output?

Yes
Check for each diagnosis code.
(CODE No. 11: Refer to Basic Manual.)
(CODE No. 12: Refer to Basic Manual.)
(CODE No. 14: Refer to Basic Manual.)
(CODE No. 15: Refer to Basic Manual.)
(CODE No. 16: Refer to Basic Manual.)
(CODE No. 17: Refer to P.17-4.)

No

Data list inspection [Item No. 05, 14] (Refer to P.17-6.)
NG

Inspection for each trouble symptom.
(Item No. 05: Refer to inspection procedure 4 on Basic Manual.)
(Item No. 14: Refer to inspection procedure 5 on P.17-5.)OK

Replace the auto-cruise control-ECU.
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DATA LIST REFERENCE TABLE

Item No. Check item Check requirement Normal value

01 Auto- MAIN MAIN switch: ON ON
cruise
control MAIN switch: OFF OFF

02
switch

SET SET switch: ON ON

SET switch: OFF OFF

03 RESUME RESUME switch: ON ON

RESUME switch: OFF OFF

04 CANCEL CANCEL switch: ON ON

CANCEL switch: OFF OFF

05 Stop lamp switch Brake pedal: Depressed ON

Brake pedal: Released OFF

08 Idle position switch Accelerator pedal: Released ON

Accelerator pedal: Depressed OFF

10 Vehicle speed sensor Road test the vehicle The speedometer and the
MUT-II display the same
value

13 Throttle position Accelerator pedal: Released 300 - 1,000 mV
sensor

Accelerator pedal: Depressed Themoredeeply thepedal
is depressed, the higher
value the MUT-II displays

Accelerator pedal: Fully depressed 4,500 - 5,500 mV

14 Inhibitor switch Selector lever: N or P position ON

Selector lever: Other than N or P position OFF

15 A/T control signal Driving on level load OFF

Driving on uphill grade ON
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CHECK AT ECU TERMINALS

Terminal
No.

Check item Check conditions Normal condition

1 Throttle posi- When accelerator pedal is fully depressed 4.5 - 5.5 V
tion sensor
input When accelerator pedal is released 0.3 - 1.0 V

2 Idle position
switch output

When accelerator pedal is de-
pressed

When idle position switch is
OFF

4 V or more

When accelerator pedal is not
depressed

When idle position switch is
ON

0 - 1 V

3 A/T control Driving on level road No OD-OFF request System voltage
output

Driving on uphill grade OD-OFF request 0 V

4 Stoplamp
switch input

When brake pedal is depressed When stop lamp switch is
ON

System voltage

Whenbrakepedal is not depressed When stop lamp switch is
OFF

0 V

5 Pump power
supply

Ignition switch: ON
Main switch: ON
Stoplamp switch: ON (When brake pedal is not depressed)

System voltage

6 ECU power
supply

Ignition switch: ON System voltage

7 Auto-cruise When decelerating with the SET Release valve open System voltage

8
vacuum
pump release

switch while driving at constant
speed Control valve open System voltage

7
valve and
control valve When cancelling constant speed Release valve open System voltage

8
input driving with the CANCEL switch

Control valve open System voltage

9 Auto-cruise
control switch
earth

At any time 0 V

10 Vehicle speed When vehicle is moved forwards When sensor is ON 0 V
sensor input and backwards, sensor turns ON

and OFF repeatedly When sensor is OFF 4.5 V or more

11 Diagnosis
control input

When ignition switch is ON 4 V or more



ENGINE AND EMISSION CONTROL - Auto-cruise Control System17-8

Terminal
No.

Normal conditionCheck conditionsCheck item

12 Auto-cruise When main switch is ON Approx. 9.0 V
control switch
input When input switch has not been

operated
When all switches are OFF Approx. 4.5 V

When input switch is pushed down When SET switch is ON Approx. 1.5 V

When input switch is pushed up When RESUME switch is
ON

Approx. 3.0 V

When input switch is pulled forward When CANCEL switch is
ON

Approx. 0 V

13 Inhibitor
switch input

When selector lever is in a position
other than N or P range

When inhibitor switch isOFF System voltage

When selector lever is in N or P
range

When inhibitor switch is ON 0 V

14 Earth At any time 0 V

15 Indicator lamp
input (inside

When main switch is ON When indicator lamp is
illuminated

0 V

combination
meter) When main switch is OFF When indicator lamp is

switch off
System voltage

16 Auto-cruise
vacuum pump

When driving with the constant
speed control

Motor stopped/running System voltage/0 V

motor input
When accelerating with the AC-
CELERATOR switch while driving
at constant speed

Motor stopped/running System voltage/0 V

When decelerating with the
COAST switch while driving at
constant speed

Motor stopped System voltage

When cancelling constant speed
driving with the CANCEL switch

Motor stopped System voltage
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ON-VEHICLE SERVICE
AUTO-CRUISE CONTROL SWITCH CHECK
RETURN TO THE SET SPEED BEFORE CANCELLATION
AND AUTO-CRUISE CONTROL CANCELLATION
1. Set the auto-cruise speed control.
2. When any of the following operations are performed while

at constant speed during auto-cruise control, check if
normal driving is resumed and deceleration occurs.
a. The auto-cruise control switch is pushed in the

direction of arrow (C).
b. The brake pedal is depressed.
c. The selector lever is moved to the N range.

3. When the auto-cruise control switch is pushed in the
direction of arrow (A) at a vehicle speed of 40 km/h or
higher, check if the vehicle speed returns to the speed
before auto-cruise control driving was cancelled, and
constant speed driving occurs.

4. When the main switch is turned to OFF while driving
at constant speed, check if normal driving is resumed
and deceleration occurs.

AUTO-CRUISE CONTROL COMPONENT
CHECK
INHIBITOR SWITCH CHECK (N, P RANGE)
Refer to GROUP 23 - On-vehicle Service.

(A)

(B)

(C)

Auto-cruise
control switch
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AUTO-CRUISE CONTROL
REMOVAL AND INSTALLATION

2

1

4.9 Nm

Auto-cruise control-ECU removal
steps
D Cowl side trim (Refer to GROUP 52A

- Trims.)
1. Auto-cruise control-ECU

Inhibitor switch removal
2. Inhibitor switch
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EMISSION CONTROL SYSTEM<6G7>
GENERAL
OUTLINE OF CHANGE
D The following service procedures have been added due to the addition of vehicles with 6G7 <A/T>.

CATALYTIC CONVERTER
REMOVAL AND INSTALLATION

49 Nm

2

3

5

49 Nm

1

4

Removal steps
1. Front exhaust pipe connection
2. Compression spring

3. Seal ring
4. Center exhaust pipe connection
5. Catalytic converter



NOTES
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EMISSION CONTROL SYSTEM <6G7>
GENERAL INFORMATION
OUTLINE OF CHANGE
The service procedures have been established due to the following changes. Other service procedures
are the same as before.
D Evaporative emission control system

SPECIAL TOOL

Tool Number Name Use

MD998770 Oxygen sensor
wrench

Removal/Installation of oxygen sensor

SERVICE SPECIFICATION

Items Standard value

Purge control solenoid valve coil resistance (at 20_C) W 30-34

VACUUM HOSE
VACUUM HOSE PIPING DIAGRAM

Air cleaner

Left bank oxygen
sensor (front)

EGR control solenoid valve

Catalytic converter

Purge control
solenoid valve

Right bank
oxygen sensor
(rear)

Air inlet

Canister

PCV valve

EGR
valveFrom

fuel
pump

To
fuel
tank

Fuel
pressure
regulator

Left bank oxygen
sensor (rear)

Right bank
oxygen sensor
(front) From

fuel
tank
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VACUUM CIRCUIT DIAGRAM

From air
cleaner

Intake manifold Throttle body

To combustion
chamber

Fuel pressure regulator

EGR control
solenoid valve

Vacuum hose colour

B: Black
L: Light blue
Y: Yellow
G: Green

Red
paint
mark

M

E A

Red paint
mark

Purge control
solenoid valve

EGR valveFuel tank

Canister
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Purge control solenoid valve

17-4

EVAPORATIVE EMISSION CONTROL SYSTEM
SYSTEM DIAGRAM

Purge control
solenoid valve
(ON: Open)

Throttle body

Air flow sensor

Engine coolant
temperaturesensor

Intake air
temperature sensor

Barometric pressure
sensor

From fuel tank

Canister

Control
relay

Engine-ECU <M/T> or
Engine-A/T-ECU <A/T>

COMPONENT LOCATION
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PURGE CONTROL SYSTEM CHECK
1. Disconnect the vacuum hose (red stripe) from the intake

manifold and connect it to a hand vacuum pump.
2. Plug the nipple from which the vacuum hose was removed.
3. When the engine is cold or hot, apply a vacuum of 53

kPa, and check the condition of the vacuum.

When engine is cold
(Engine coolant temperature: 40_C or less)

Engine condition Normal condition

At idle Vacuum is maintained

3,000 r/min

When engine is hot
(Engine coolant temperature: 80_C or higher)

Engine condition Normal condition

At idle Vacuum is maintained

3,000 r/min (for approxi-
mately 3 minutes after the
engine is started.)

Vacuum will leak.

PURGE PORT VACUUM CHECK
1. Disconnect the vacuum hose (red stripe) from the intake

manifold purge vacuum nipple and connect a hand
vacuum pump to the nipple.

2. Start the engine.
3. Check that a fairly constant negative pressure is generated

regardless of the engine speed.
4. If no negative pressure is generated, the port is probably

blocked and should be cleaned.

Plug

Vacuum hose
(red stripe)

Vacuumhose
(red stripe)

Vacuum

Engine speed (r/min)
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PURGE CONTROL SOLENOID VALVE CHECK

NOTE
When disconnecting the vacuum hose, always make a mark
so that it can be reconnected at original position.
1. Disconnect the vacuum hose (black stripe, red stripe)

from the solenoid valve.
2. Disconnect the harness connector.
3. Connect a hand vacuum pump to nipple (A) of the solenoid

valve (refer to the illustration at left).
4. Check airtightness by applying a vacuum with voltage

applied directly from the battery to the purge control
solenoid valve and without applying voltage.

Battery voltage Normal condition

Applied Vacuum leaks

Not applied Vacuum maintained

5. Measure the resistance between the terminals of the
solenoid valve.

Standard value: 30 - 34 W (at 20_C)

Battery

A
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CATALYTIC CONVERTER
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
Under Cover and Skid Plate Removal and Installation

49 Nm

2 3

5
44 Nm

1

4

1 1

1

5

6

7

8

9

44 Nm

44 Nm
44 Nm

44 Nm

44 Nm

25 Nm

25 Nm

Center exhaust pipe

49 Nm

Removal steps
AA" "AA 1. Oxygen sensor

2. Front catalytic converter (LH) and
(RH) assembly

3. Compression spring
4. Seal ring
5. Gasket
6. Front catalytic converter (LH)
7. Front catalytic converter (RH)
8. Catalytic converter
9. Gasket

REMOVAL SERVICE POINT
AA"OXYGEN SENSOR REMOVAL
Use special tool to remove the oxygen sensor.

INSTALLATION SERVICE POINT
"AAOXYGEN SENSOR INSTALLATION
Use special tool to install the oxygen sensor.

MD998770
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CANISTER
REMOVAL AND INSTALLATION

12

3

4

5

Removal steps
1. Vent connector connection
2. Vapour hose connection
3. Hose clamp
4. Canister
5. Canister bracket assembly
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ENGINE CONTROL SYSTEM <DIESEL>
GENERAL
OUTLINE OF CHANGES
Since the emission regulation step III compatible 4D56 engine has been added, the following has been
changed. Due to this, the service procedures regarding the different description from the previous version
have been established.

D Due to the introduction of the electronically-controlled injection pump, the accelerator cable has been
abolished, and the accelerator pedal position sensor has been added.

SEALANT <4D56-Step III>

Item Specified sealant Remark

Accelerator arm bracket mounting bolt 3M Nut Locking Part No. 4171 or equivalent Drying sealant
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ACCELERATOR PEDAL <4D56-Step III>
REMOVAL AND INSTALLATION

Post-installation Operation
D Accelerator Pedal Position Sensor Check and

Adjustment
(Refer to GROUP 13D - On-vehicle Service.)

11

9

<R.H. drive vehicles>

Sealant:
3M Nut Locking Part No.
4171 or equivalent

3.5 ± 1.0 N·m

5.0 ± 1.0 N·m

2

3
4
5

6
7

<L.H. drive vehicles> <R.H. drive vehicles>

2

3
4
5

6

7

8

9

8

3.5 ± 1.0 N·m

5.0 ± 1.0 N·m

Toe board
6

5 5

7

1

10

1

10

Removal steps
1. Accelerator pedal assembly
2. Accelerator pedal position sensor
3. Hysteresis assembly
4. Push-on spring nut
5. Bushing
6. Spring

7. Accelerator pedal
8. Pedal stopper
9. Accelerator pedal bracket
10. Accelerator pedal stopper
11. Accelerator pedal stopper bracket

<L.H. drive vehicles>
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EMISSION CONTROL SYSTEM <DIESEL>
GENERAL
OUTLINE OF CHANGES
Since the emission regulation step III compatible 4D56 engine has been added, the following has been
changed. Due to this, the service procedures regarding the different description from the previous version
have been established.
D The electronically-controlled EGR valve has been adopted, and EGR cooler has been added.
D The catalytic converter has been adopted.

GENERAL INFORMATION
The electronically-controlled EGR system reduces the level of exhaust gases (NOx).

Item Name Specification

Exhaust emission control system Exhaust gas recirculation system
D EGR valve
D EGR solenoid valve No.1
D EGR solenoid valve No.2
D EGR valve position sensor

Electronically-controlled EGR system
Single type
ON-OFF solenoid valve
Variable resistor type

SERVICE SPECIFICATION

Item Standard value

EGR solenoid valve No.1/No.2 resistance (at 20 _C) Ω 36 - 44
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EGR solenoid valve No.1 EGR solenoid valve No.2
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM
GENERAL INFORMATION
The electronically-controlled EGR system consists
of an EGR valve, vacuum pump, EGR solenoid
valves No.1 and No.2, EGR valve position sensor
and engine-ECU and various sensors.
The EGR valve is controlled by the negative
pressure inside the valve, which is controlled by
EGR solenoid valves No.1 and No.2.
In order to obtain EGR amount corresponding to
each operating condition, the engine-ECU calcu-
lates the appropriate opening of the EGR valve
based on the input signal from each sensor.

Closed-loop control of the EGR solenoid valve is
carried out based on the signal from EGR valve
position sensor so that the opening of the EGR
valve can be quickly adjusted to the target angle.
In this way, the EGR is controlled to reduce NOx
emissions while maintaining good engine
performance.

SYSTEM DIAGRAM

EGR solenoid
valve No.1
(ON - OFF control)

Vacuum pump

EGR valve

EGR solenoid valve
No.2 (ON - OFF
control)

A/C switch

Boost pressure sensor

Engine coolant
temperature sensor

Crank angle sensor

Boost air temperature sensor

Fuel temperature sensor

Barometric pressure sensor

Vehicle speed sensor

Engine-
ECU

EGR valve
position sensor

Accelerator pedal
position sensor

COMPONENT LOCATION



ENGINE AND EMISSION CONTROL - Emission Control System <Diesel>17-6

FUNCTION CHECK
1. Start the engine and warm it up until the engine coolant

temperature reaches 65_C or above.
2. Race the engine by suddenly depressing the accelerator

pedal, then check that the EGR valve diaphragm lifts.

EGR SOLENOID VALVE OPERATION CHECK
1. Remove EGR solenoid valve Nos.1 and 2 connectors

and vacuum hoses.
2. Attach a vacuum pump to each nipple of the EGR solenoid

valve Nos. 1 and 2 connectors and apply negative
pressure. Check that the valves are airtight both when
voltage is applied to each terminal of the EGR solenoid
valve Nos. 1 and 2 and when it is not applied.

EGR solenoid valve No.1

Battery voltage Normal condition

When current is
flowing

Vacuum leaks (Vacuum is maintained when
nipple B is plugged)

When current is not
flowing

Vacuum is maintained

EGR solenoid valve No.2

Battery voltage Normal condition

When current is
flowing

Vacuum is maintained.

When current is not
flowing

Vacuum leaks.

EGR valve
position
sensor

EGR valve

Diaphragm

<EGR solenoid valve No.1>
A

B

<EGR solenoid valve No.2>
C
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EGR SOLENOID VALVE RESISTANCE CHECK
Measure terminal resistance of EGR solenoid valves Nos.
1 and 2 with a circuit tester.

Standard value: 36 - 44 Ω (at 20_C)

ACCELERATOR PEDAL POSITION SENSOR
(APS), ENGINE COOLANT TEMPERATURE
SENSOR, BOOST AIR TEMPERATURE SENSOR,
FUEL TEMPERATURE SENSOR, EGR VALVE
POSITION SENSOR CHECK
Refer to GROUP 13D - On-vehicle Service.

CHECK AT THE ENGINE-ECU TERMINALS
Refer to GROUP 13D - Troubleshooting.
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EGR VALVE, EGR COOLER <4D56-Step III>
REMOVAL AND INSTALLATION

22 ± 4 N·m

17 ± 2 N·m

1

2

3

6

8

11

13

7

4

5

17 ± 2 N·m

10

12

22 ± 4 N·m

22 ± 4 N·m

14

15

17 ± 2 N·m
16

9

Removal steps
1. EGR valve connector
2. Vacuum hose connection
3. EGR valve
4. EGR gasket
5. EGR pipe gasket
6. EGR upper pipe

"AA 7. EGR pipe gasket
8. Water hose connection

"CA 9. Water pipe and hose assembly

"BA 10. O-ring
11. Water hose connection
12. EGR cooler and EGR lower pipe

assembly
"AA 13. EGR pipe gasket

14. EGR lower pipe
"AA 15. EGR pipe gasket

16. EGR cooler

INSTALLATION SERVICE POINT
"AAEGR PIPE GASKET INSTALLATION
Make sure that the projection of the EGR pipe gasket is
installed in the location shown.

EGRpipe gasket
projection

EGR pipe

EGR cooler
or
cylinder block
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"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.

"CAWATER PIPE AND HOSE ASSEMBLY
INSTALLATION

When the water hose is separated from the water pipe,
reconnect the water hose so that its identification mark faces
toward the EGR cooler.

CATALYTIC CONVERTER <4D56-Step III>
REMOVAL AND INSTALLATION

1

2
3

49 ± 9 N·m

49 ± 9 N·m

Removal steps
1. Front exhaust pipe
2. Center exhaust pipe
3. Catalytic converter

Thermostat housing

Water pipe
O-ring

Water hose

EGR cooler side

Identification
mark

Hose protector
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