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DESCRIPTION

7KH )LUH\H 1(;86 1; HQVWHRIMWROOHU LV D PLFURSURFHVVRU EDVHG )ODPt
3DUDOOHO 3RVLWLRQLQJ &RPEXVWLRGFWRQAWHREFERQULEXUOD BOIHOQSMRFRDHHF R K E
VI\IVWHP FRQVLVWY RI WKH &RQWUROOHU 'LVSODXR7HRVBERUWD B RGHR S VUHRWQXQ
&RPILUH 6RIWZDUH

7KH )ODPH 6DIHJXD UCH SFROMLIRRYORS DF NDQHUSVRYXBEVLEXULQFOXGLQJ VDIH VW
FKHEN SURRI RI PDIHQ YBOMNFAWIIDEROHK P BUR YIDQ/J WHHNMHQFH VXSHUYLVHG SUH S
ORZ ILUH VWDUWLQJ SRVLWLRQ SIP®DR\W DAYEP A DLDGS WWY. DVOLR QR D DIBQ 8 RV RQS X U
HYHQW WLPLQJV DUHHBURRUWKGRHRIPFDQ DQG &( 6WDQGDUGY 7LPH SURYHQ )
6FDQQHUV DQG DPSDWN KIYWQR @ F LYUF B H OQ | & PHFHNG D/GIEL\GRUM VS RIHOLDEOH
VFDQQLQJ RI PRVW FRPPRQO\ EXUQHG IXHOV )RU H[RWLF IXHOV DQG DSSOLF
ZLWK )LUH\H QGRMYLPIRW ,QWHIJUDWHG YD DRIZ & RIDOTHIH\DHD B RBZIRD JH XV HU
GHILQHG DX[LOLDUWKSEXYWNVEBRYRGHARIG \§RBDULMHFMDOFULWLEFDO LQSXWV $ Ol
DODUP PHVVDJHV SURYLGHV HQKDQFHG GLDJQRVWLFV

&RQWURO RI XS WR/LRXW QUIRIGBISY Q G HRW B BB K RF BR@MMRHEID/D D® GIRZV SUHFLVH
SRVLWLRQLQJ D¥ RXUWDK\H IWHRO D QG DILAMH F HRAYHHWL VK 16 HEOWQ H U {VFIK UL Q J
SURILOH FDQ EH GHHLXQSH @ RVR VOO R PR MRQY ¥ H3UROLDHXUHG WR VKDUH FRPPRC
VHUYRPRWRUV RU DRQH) SHS HMBEHEWQYGWO OHPQR/HG E\ IXHO 8S WR  SRVLWLR(
SURILOH LQFOXGLQJ &ORVHG 3XUJRZ,JQIWDRGLEBQ BB G LMWGNV WP H &L DMW H
SRLQWV IURP ORZ WR KLJK ILUH (DFRKVLR QLXYQG X501 MHEGDRRIGR BREN R XSAR Z L O O
RFFXU VKRXOG HLW RHW R U W E HVSBI[ FSIMIBD R WRYRPDUH FRQWUROOHG YLD VHFXUF
FRPPXQLFDWLRQV OLQN

ORGXODWLRQ FROQWUR®W KN SURYVGHB WRB$WUWDE X VH THQ ) L1IU H

RU 1; VHQVRUV SURY IFG&H FPKIHWFW LRUWDRQ VIZIRI RSWHWWSRLQWY DUH DYDLOD
FKRVHQ PRGXODWLRBOH %W R/ WQRFGM BDLIEAD PREKIODVWL RQ LV DYDLODEOH IRU
DSSOLFDWLRQVWBEUKEUVEBIFB®WURO

7KH 1; DQG 1; 7ZHOYH .H\ 'LVSOD\ DOQRZNXERMRMW WIVRIMW RY Bl WKH V\VW
WKURXJK WKH XV HHRPIEUW Q W B AWSIDOGH BXIOW LDIXQR IV MR FRPPLVVLRQLQJ HQJLC
DELOLW\ WR DFFHVVRNKRIGHINURRE V2 S 'WRWY GKEHRWUPERQH 2/(' 'LVSOD\ FOHDU
LOOXPLQDWHYV WKH &RQWURO 9DULDE GH+ RXUYGXQR G O)RUEENDKEIKID HFRAIDG D Q
2SHUDWRU DFFHVV WR WHIOHH BWR B OCRYXBB®VDWDRQYWUYRG RWKHU RSHUDWLRQD
SDUDPHWHUV VXFK DV \9RAHPVEIRTX O Y H GRHR 6 IWMDIWSH/T XDV 3UHVVXUH )ODP
6LIJIQDO ORGXODWLRQ 5DWH DQG 6HWSRLQW DV QHFHVVDU\

OXOWLSOH %RLOHU 6HTXHQFLQJ LV DFFRPSQLY¥RMWGERVIXWERXVKXMDQI6&R RIRRH
VRIWZDUH /HDG /DJ BOYYGSKRWQWE¥HRVY XISOWBVIFD® EHERRQILIJXUHG




6DIHW\ LQIRUPDWLRQ

A WARNING

7KH HTXLSPHQW GHVFULEHG LQ WKLV PDQRBBUW\FOBDEIH RHFBYMLUEQIMSW)\ RU
GHDWK ,W LV WKH UHVSRQVLELOLW\ RWWRW RZGH H TRUW SHHOWWRHVG YK BEHG KHUH
LQVWDOOHG RSHUDWHG DQG FRPPLVVLRQMNGUHPARMSORD QP [DWKLRWREBAWBDG C
OHJLVODWLRQ ZKLFK PD\ SUHYDLO

"KHQ WKLV HTXLSPHQW LV ILWWHG WR DQ DSSOLDQFH GXH UHJDUG PXVW DOV
DSSOLDQFH

%YHIRUH DWWHPSWLQJ WR LQVWDOO FRPPLQYWLRQORWUHRSHDIWH WHIKMWAL RQ X LISIPV
GRFXPHQW PXVW EH UHDG DQG IXO0\ XQGRUUWRRIQUHPHQVW\R KRW VIXEORK WL DH \ H

,QVWDOODWLRQ FRPPLVVLRQLQJ RU DG MX>EHVPIHOUAL HRG WK WVES WRGE WHVE @'8 87U D
HQJLQHHUV RU SHUVRQQHO TXDOLILHG E\ WUDLQLQJ DQG H[SHULHQFH

$IWHU LQVWDOODWRRY MR PRIGH ILEYWRW DRPOM. RQ WRID HXFILSPHQW 0867 EH FKI
WR HQVXUH VDIH DQG UHOLDEOH RSHUDWLRQ RI WKH FRQWURO

7KH PDQXIDFWXUHU Rl WKLV HTXLSPHQ@WR QFFHSVWOF OR OHDEQIL\WGY IR D QQDS
QHJOLJHQW RU LQFRUUHFW LQVWD OO DNWLIRRS HFRFPW L 9\ LRI IR HRUH D & MRX WWKPHH €
&RQWUROPSUQYWH®RWO HIW XQFRYHUHG ZKLOH SRZHUVIRVZKQOH UWFIWLHYQH QXD
RQO\ SHUVRQQHO TXDOLILHG E\ WUDLQLQJ DQG H[SHULHQFH VKRXOG EH LQYF
7KH WLPH DQ\ FRYHUV DUH RIl PXVW EHQUHQ RWARWAHPE RYRHRG DQG ZDUQL

%HIRUH DWWHPSWLQJ DQ\ ZRUN RQ WKLRQHTUROPHGWER B WD OR GO KESPHRD W R W |
DOO UHODWHG HORMWWEH. EDROMDVESGLHYV

6DIHW\ LQWHUORFNV PXVW QRW EH UHPRYHG RUPKYNH FIRUWHE WHB EBHXRUWH/ R
FRQWURO LV RSHUDWHG

&$87,21 + 620( 9(56,216 2) 7+,6 (48,30(17 &217$,1 $ /,7+,80
%$77(5< ,1 7+( ',63/$< 81,7
127¢

7KH PDQXIDFWXUHU Rl WKLV HTXLSPH@®G XMW IDPSERYAPR QAR DG QX¥HD/A SYHV W
FKDQJH WKH VSHFLILFDWLRQ RI WKH HILXL 8P @@ OD RIGNW R X W RRWH O MV R1 W




7DEOH RI FRQWHQWYV

7KLY PDQXDO 1; VEKINV R QMVBHIVO ODWLRRS FRPWLRVHROQ GERD RQWKH 1;
LQWHJUDWHG EXUQHU FRQWUROV

30HDVH UHDG WKH VDQHW WXIRUPRQWRREHVKUM BDRRBIGLQJ

1IRWH 7l - VIPERO LQ KIHKWQLERWY WKH PR Q L3DXPD PSHW H U V
UHTXLUHG WR VHW XS WKH 1:

HFKQLFDO VSHFLILFDWLRQ

*HQHUDO
6HUYR PRWRU FRIFWHRO &HIA 6HFWLRQ
'LILWDO RNK8LEDawd\bptional daughter board — P/N - NXDBVSD)
$ODUP RN¥SBR)W

'LILWDO LQSXWV

3UHVVXUH WHPSHUDWXUH LQSXW

$X[LOLDU\ $QDORJ ,QSXWYV

*DV SUHVVXUH LQSXW

) o) D P H Y H Q
& R P P X Q L F
) L U H \ H 1
JLUH\H 1; DQG 1; VWHDP SUHVVXUH VHQVRUYV
JLUH\H 1; DQG 1; ERLOHU WHPSHUDWXUH VHQVRUYV
) L U H \ H 1
JLUH\H 1;2 ,17 2[\JHQ 3UREH (QWhalyIDFH 8QLW
JLUH\H 1;,$76 $BEUHGQHWP SHUDW X(bptior&H Q VR U
JLUH\H 1;'%96' 9DULDEOH 6SHHG 'ULYH ®ptionap XJKWHU %RDUG
$ s S U R Y D o)
3 D U W Y / L

,QVWDOODWLRQ
OHFKDQLFDO PRXQWLQJ GHWDLOV IRU WKH 1;
OHFKDQLFDO PRXQWLQJ GHWDLOV IRU WKH GLVSOD\ PRGXOH
),5(<( 1; 1; 02817,1* '(7%$,/6
ORXQWLQJ GHWDLOV IRU RSWLRQDO 2[\JHQ 3UREH ,QWHUIDFH XQLW
ORXQWLQJ DUUDQJHPHQWYV IRU 7HPSHUD WK WBH HADWX 8§ bl HWH/XVURIUNMQ G 6 WH

% R L o) H U
* D Y s U H
6 w H D P s
2[\JHQ SUREH GHVFULSWLRQ
,QVWDOODWLRQ RI R[\JHQ SUREH
ORXQVKHQR[WHQ SUREH
2SWLRQ OLQNNX61@HFWLRQ
* H Q H U D o)

/LQH VXSSO\ YROWX®BIW) /.
6(16 ,1 DQG 6(16 6BOHUERHPS SUHKXKOWN VHQVRU
5(027( 6(732,(NK6100)




56 VHULDO FRPPXQLFDWLR@X6MB)UPLQDWLRQ UHVLVWRU
,VRODWHG O02'EXV 56 VHULDO FR@ RX-MUOagWRIRQV WHUPLQDWLR
board)
:LULQJ
*HQHUDO
*URXQGLQJ FDEOH VFUHHQV
*5281' ($57+ FRQQHFWLRQ
*URXQG HDUWK(digpRyuQitf FWLR Q
*URXQG HDUW K(ox§deurpoHd-ilterface)
*URXQG HDUWK(setvR mdiorsmaNd lséhbrs)
7THUPLQDO 'HVLIJQDWLRQ
/,9( DQG 1(875%/ (M¥63MmMP \
%XUQHU | DNX6ROR)W S X W
,JQLWLRQ PDLQ YDOYHV SLORMAOW}DOYH YHQW DQG SXPS
$X[LOSIDOD\ 2 XHsplayW VvV
%XUQHU VHMNXEFO®W LQSXW
)XHO D QG® B WO H (tiohal) SNX&L00)
/IRZ 9ROWDJH '"LIJLW@OXGLMS XWV WR
/IRZ 9ROWDJH $LUMXPOOR)Z ,QSXW
6HUYR PRWRU DQG 'LYSGMD)&RQQHFWLRQ
S3UHVVXUH VHQVRU VFUHHQ WHUPLQDWLRQ
SUHVVXUH WHPSHUDMWX8160)VHQVRU LQSXW
*DV SUHVVXUH NKQIOUB U LQSXW
89 IODPH VFDQQHU
SKRWRFHOO , 5 IODPH VFDQQHU
5HPRWH 6HWSRLQW (N\X@ID@RJ ,QSXW
$QDORJ , QEX6M00) WR
56 L Q W KNX6DOB)H
O9DULDEOHUGSHHEHOHFWLRQ
9DULDEOH 6'DHKHEWHWYWRDUG 3 1 1;,'%96"
/,9( DQG 1(8"5%SSO\ HIWHUQDO LQWHUIDFH £ 3 1 1;2 ,17
2[\JHQ SUREH FBddiexygeRRpobe Interface unit)
,QOHW WHPSH (ptwn¥l)) H VHQVRU
JLQDO FKHFNYV

6HUYR PRWRU VHOHFWLRQ DQG FDOLEUDWLRAQ
6HUYR PRWRU VHOHFWLRQ
ORWRU UHTXLUHPHQWYV
,03257$17 6HUYR PRWRWANBIgUHFWLRQ
/IRFNLQJ WKH VHUYR PRWRU WR WKH YDOYH VKDIW
JHHGEDFN SRWHQWLRPHWHU
$GMXVWLQJ PLFURVZLWFK SRVLWLRQYV
BHUYRPRWRU 5HSODFHPHQW

'"HVF8NLRQSRURWLRQ
2/(' 2UJDQLF /(' 'LVSOD\ .H\SDG RSWLRQ
BWDUW XS VHTXHQFH
*DV VDIHW\ YODQH \SWWIRKHQFH 936
&126(
ORGXODWLRQ
1RUPDO 5HPRWH PRGH
/JRFDO PRGH /2& [2&




&RPPLVVLRQLQJ WKH FRQWURO

*HQHUDO

&RPPLVVLRQLQJ GDWD
2SWLRQ SDUDPHWHUYV
BHWSRLQWYV

7KH &RPPLVVLRQLQJ SURFHVYV
1DYLJDWLRQ

'"HVFULSWLRQ RI 7TRXFKVFUHHQ RSHUDWLRQ
7KH 7TRXFKVFUHHQ
7RXFKVFUHHQ 3RZHU RQ
7KH 2SHUDW LRQ DDRE 6 \VORW XV PHVVDJIHV
7RXFKVFUHHQ BT GLVSOD\
7RXFKVFUHHQ /RWNRBROWWHIUXWH )XQFWLRQ
7RXFKVFUHHQ /(' ,QGLFDWLRQ
7RXFKVFUHHQ )XHO 3URILOH 6HOHFW
7RXFKVEERBYUROY VFUHHQ
7RXFKVFUHHQ HOHQXT EXWWRQ
7RXFKVFU QHQ BHWWLQJIV] EXWWRQ
7RXFKVFUHHQ H)DXOW (YHQW /RJT EXWWRQ
7RXFKVFUHHQRGBAUNHOWLRQY EXWWRQ
&OHDQLQJ WKH 7RXFKVFUHHQ
7RXFKVFUHHQ &RPPLVVLRQ PRGH

8VLQJ RSWLRQ VHW PRGH
2SWLRQ SDUDPHWHU OLVW

2SWLRQ 6LWH SDVVFREGHA 9$/8( LV /9
2SWLRQ GHULD®RFRFRQUNEFRWIDGGUHVYV /9
2SWLRQ SHMHMW KRXUWV9
2SWLRQ + 8VHU SURJUDP VHOHFW /9
2SWLRQ Reseryed
2SWLRQ + 02'%86 GHYLFH DGGUHVYV * /9
2SWLRQ + 02'%86 FREPRRYLFDHHG + /9
2SWLRQ + 3RZHU 8S 2SWLRQ /9
2SWLRQ + .H\ERDUG $XWR O0DQXDO HWE&GH @ /19 >(QJLQHHU
2SWLRQ + OXWH 5HVHW ,QSXW HQDEOH /9
2SWLRQ + ([WHUH@HF\S UHRQ DE B W/ /9
2SWLRQ + *DV 9DORVHNIRRVIROKFW /9
2SWLRQ + 2LO 9DORN GCBWHRRHRHE&W /9
2SWLRQ + 6 HFR QIONFLKU HADRDZE U A /9
I:WZSWLRQ + 6DIHWIXWDPMHLRR QM HW
2SWLRQ + 5GHVHUYHG
2SWLRQ [ £+ '"ULYH 1DPH /9
2SWLRQ [ £+ '"ULYH 6HULDO 1XPEHU /9
2SWLRQ [ + 'ULYH 8VDJH ,QIRUPDWLRQ /9
2SWLRQ [ £+ '"ULYH 2SWLRQV /9
2SWLRQV RILOBULDPLQJ /9
2SWLRQ + )DQ 2@ (DW®R\ 7LFHFRQGV /9
2SWLRQ + $LU B3URYLQJ 7LPH W WR VHFRQGV /9
2SWLRQ + 3UH 3WUJH WIRPH VHFRQGV /9
2SWLRQ + 3UH ,JJOLWLRMR7LFMHFRQGYV /9
2SWLRQ + 3BLORWWIQLWILRQ MHARQGV /9
2SWLRQ + 3LORW +ROWR7LPHHFRQGV /9




2SWLRQ + ODLQ ,JWLWLR@® 7LRHFRQGV /9
2SWLRQ + ,JQLWLRQ +ROG 7LPH W WR VHFRQGV /9
2SWLRQ + /RZ )LUH +ROG 7LPH W WR VHFRQGV /9
2SWLRQ + 3RVW 3XUJH 7LPH W WR VHFRQGV /9
2SWLRQ + ,JQL WIS W SOKHF R /9
W e 2SWLRQ + ) O D P HSROQ\DHK U HPFH W 9VHFRQGV /
2SWLRQ + ([WHQG BHOABHR QOBIP7LPH W /9
2SWLRQ ,QYHOUWRHRXBRRWUR /9
2SWLRQ HUQWWRW WROHUDQFH /9
2SWLRQ ,Q Y HUORVRU JPQ. RV H G+ /9
2SWLRQ ,QYHUWHU VWRS WLPH + VHFRQGV /9
2SWLRQ , QY HUWRIQUWOLFPAHFH OH UDWH FRR GGV P DY H
UHFRPPHQGHG /9
2SWLRQ + 96' 6SHHGDBQHRGHU /9
2SWLRQ + BHVHUYHG
2SWLRQ + SHVHUYHG
2SWLRQ *DV SUHVVXUH VHOHFW /9
2SWLRQ *DV SUHVVXUH VHQVRU VSWEBUPB®U /EDU LQFKHV RI ZD
2SWLRQ *DV SUHVVXUH QRPLQDO BEPU9EDU LQFKHV RI ZDWHU
2SWLRQ *DV SUH\WPLXYWH DPREZ EDU UL@BKHA® RI ZDWH
2SWLRQ *DV SUHVVXUH KLJK OLPHW BE&EDU9 EDU LQFKHV RI ZDW
2SWLRQ 7HVW YRO®RMWHUV RU IMDEKH\F X/BLF
2SWLRQ OD[LPXPHSHUPNDY YHBEMDWH SHU KRXUWRHWUV WR FXELF
LQFKHV SHU KRXU /9
2SWLRQ 9HQW YDOYH VHOHFW /9
2SWLRQ41 9DOSURRYIMHOHFWLRQ9
2SWLRQ ) O D P HG® M WHHF W B R R USCLHIGHEF W/ F R X
2ZSWLRQ + 3LORVKBODBPIKRMRFHOO /RU , 5
2SWLRQ + 0DLQ XRIXPG IKRMRFHOO R , 5 +
| I 2sWLRQ YODPH GHVBHF WRIR @ HOH WRIKHIIFE & KXW W H
/ 9
2SWLRQ + 3LORW QGD® 1 7RWHBKKR/WHUHM® 8 9 +
2SWLRQ + ODLQ )OD® B BK RWVEKKRXWWHUH/® 8 9 +
2SWLRQ + 3ULPDU\ )DXOW 5HOD\ /9
2SWLRQ + /[LPLW 5HIDD)\
2SWLRQ + 2[\JHQ D QHJ PAVWHJAHRSLW SHOD\ /
2SWLRQ + 3BHUPDQHQW JDV SLORW VHOHFW /9
2SWLRQ + 3LORWMLQVKDAYWKRMOHEW  + /9
2SWLRQ + 'LUHRRW2LU@LWLRQ9
2SWLRQ + 6SQDWI/RIQPL /9
2SWLRQ + $X[ 2LO)ZRFHBERQD\ /9
(I 2SWLRQ + ((WHQMBHG 2VEFRRQ@RYV /9
2SWLRQ DRG XMW RBH. QS XW /%/\
Bl s ) 2SWLRQ + ORGXODWLRQ LQSXW GHFLPDO SODFHV
2SWLRQ + 0 R G WOJHW RRYQD IOXHX W R/ R
[ I — WR /9
2SWLRQ + ORGXODBDLBRQYDQSNK W\R R
W s WR /9
Em 2SWLRQ + BHW XKROLLQWW G LY SO\
2SWLRQ % RHOWHWKPILK VDI + /9
2SWLRQ +LRRGKICPIHW VHFRQGV /9




2SWLRQ + %XPSOHVV 7UDQVIHU RU /9

2SWLRQ + /RZIEHIRUH /9

2SWLRQ reserved

2SWLRQ + $OORZ SURILOH VZDS WR /9

2SWLRQ + +LJK YRGODUWR ,QBXWRXW )XQFWLRQ

2SWLRQ + +LJK YRGODUPR ,QFKWRXW )XQFHWLRQ

2SWLRQ + +LJK YROWDIO KN DO $WDUP /RFNRXW 'LVSOD\ OHVVDJ
/9

2SWLRQ + +LJK YROWDIO KN DO $WDUP /RFNRXW 'LVSOD\ OHVVDJ
/9

2SWLRQ + 55 DOMVRXMWVLRQ /9

2SWLRQ WRZ 9ROWDJH )DLO VDIH $0¥WVP +HRFNRRW REWLRQ
SDUDPHWHUYV /9

2SWLRQ WR 10O VIRIFANKR XW 'LWSEOR\GORSYWDRI) SDUDPHWHL

/9

2SWLRQ + 6HW SRLQW 6HOHFW LQSXW /9

2SWLRQ + %RLOHU 6KXWGRZQ LQSXW /9

2SWLRQ + /RZ )LUH +ROG LQSXW /9

2SWLRQ + 2[\JHQ O LLRQ S X E /9

2SWLRQ + JJQLVWQARXOW DL /9

2SWLRQ + 3XUJH +ROG LQSXW /9

2SWLRQ + 3XUJH 7LPH 6WDUW LQSXW /9

2SWLRQ + $QDORJ ,QSXW IXQFWLRQ /9

2SWLRQ + 'LILWD®BRDDGHW 6 HEBHEW * /9

:m 2SWLRQ + 6HW SRLQW HQDEOH /9

/§SWLRQ + 6HW SRLY@PWXHRQWUR
[ O - 2SWLRQ + 6HW SRRQWO BDASRUW

o

2SWLRQ + 6HW SFL@WLPLHOW + VHFRQGV /9
2SWLRQ + 6HW SRY®OWLRHULY¥DWVHFRQGV /9

2SWLRQ 6HWBE R LOQW L VF RA\Q\&/K /9
2SWLRQ BHWSRMQRARQWRIROLPDOXH &XW ,Q

/9
2SWLRQ BHWSRLWWRQWUROLOXH &XW 2XW

/9

2SWLRQ + SHPRW H BRW $ROL QWD O X H /9
2SWLRQ! 5GHPRWH 6HWSRLQW VSDQ P$ YDOXH

/9
2SWLRQ + 3,'QWHWHSFOLE OH /9
2SWLRQ + 6HW SRLYDW XH RQWUR /9
2SWLRQ + 6HW SRRQWO BDASRUW /9
2SWLRQ + 6HW DRL@QWMUARQWHJIUVHFRQGV /9
2SWLRQi 6HW SRLQW GHULYDWLYH WHUP /9
2SWLRQ 6 HW SRR QWP L WR'W V\SWH /9
2SWLRQ 6HWSRMQ AR QWRIR O LYPD O X H /9
2SWLRQ 6 HW S RLV® W R GM IR @ LYFD O X H /9
2SWLRQ + OD[LPXP PRGXODWLRQ UDWH

2SWLRQ Reserted
2SWLRQ@ :DUPLQJ (QDEOH RU /9

2SWLRQ{ :DUPLQJ /LPLW /9
2SWLRQ + :DUPLQNR/LPHPLQXWHV /9
2SWLRQV [+ BHTXHQFLQJ

2SWLRQ 6HTXHQFPMEFHOWDRHER IQXHU YV /9




2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ

2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ
2SWLRQ

H H

3ULRULW\ 1XPEHU V /9

/HDG 2)) 7LPH /9

/JHDG PDVWHU %RLOHU 6HOHFW OHWKRG /9
ODJ5B@WBYH 2Q /9

ODJ WOD\WYH 2QPLQXWHYV
OoDUl 5MOMKYH 2 /9

ODJ WOD\YH 2IPLQXWHV /9

%DQNLQSHDDMWX R WZHD W UV @ 8 § H URDWY X W D P

/9

ERLOHU /9

e o o ol S s s e o o o o o o o e o N ARy Fay PR NS

I+

I+

2SWLRQV

2SWLRQ

2SWLRQV

2SWLRQ

2SWLRQV

2SWLRQ
2SWLRQ

I+

2SWLRQV

2SWLRQ
2SWLRQ

2SWLRQV

2SWLRQ

2SWLRQV
2SWLRQV

:DWIHUXWHRASHWBR YDOXH /9

:DWHU WHPSHUDWXUH VSDQ YDOXH /9
:DWHU WHPSHUDWXUH FXW LQ /9

:DWHU WHPSHUDWXUH FXW RXW /9
THPSHUDWXUH EDVHG ZDUPLQJ OLPLW /9
/IDJ ZDLW WLPH /9

$ Q D GRYF L@ DXOW /9
$QDQRURQSXW /9

$QDORJ ,QSXW VSDQ /9
$ Q D GRIF L@ DXOW /9
$QDQRURQSXW /9

$QDORJ ,QSXW VSDQ /9
$ Q D GRYF L@ HXOW /9
$QDQRURQSXW /9

$QDORJ ,QSXW VSDQ /9

P$ 2XWSXW IXQFWLRQ LI QRW 96' /9
2XWSXW ]JHUR YDOXH P$ RXWSXW /9
2XWOOWHVSP® RXWSXW /9

P$ 2XWSXW IXQFWLRQ LI QRW 96' /9
2XWSXW ]JHUR YDOXH P$ RXWSXW /9
2XWOOWHVSP® RXWSXW /9

P$ 2XWSXW IXQFWLRQ LI QRW 96' /9
2XWSXW ]JHUR YDOXH P$ RXWSXW /9
2XWOOWHVSP® RXWSXW /9
2[\JHQUSDRH W HQMDHD QXPEHU /9
2[\JHQ SDWERFROINVEHW YDOXH /
2[\JHQ SUREH FD@LBePMLRQ JDLQ YDOXH
JOXH DQWHRDHMW WHQHRIQLWY  +  /
2[\J HQQ EQ/S R\Y /9
2[\JHQ SDWEHHRDEIOH + /9
%RLWHWHW DD QWSRWSB FRQGYV
5HVHW R[\JHQ WULP SURILOH

/9
/9

$XWRPDWLF WULP FRPPLVVLRQLQJ /9
WR IRWISPURISBHY WR WR  /

7ULP OLPLW GHIDXOW /9

WR 7ULP LQWHJUDO JDLQ 'HIDXOW 19
7ULR GUR SRU /9

WR UWUWURR) B O RPDR Q + /9

EQD PXQGDMQWHULQJ WKH I®RZ YDOXHV PDQXDOO\
,QOHW MHPRSH VB WIXIG! QXPEHU /9

WR Y DEXGIRURILUKHOV SHRSIHFANW Y MR +
%RLOHW OBBVDWHSE KHD/9

YOXH WHPSHUDWDM3H DODUP VHOHFW

W R D\WXHHWOIRB IDWDUP WBOXHV  #
2DURQVBOHFW3 #

WR\JHQ ORZ DOOXMHUVPDWD ORZ ILUH/9

WR\JHQ ORZ DODUP YDOXHV DW K@JK ILUH

/9




2SWLRQV VWVRVIJHQ KLJK DODUP YDOXHY DW /ORZ ILUH
2SWLRQV VR\JHQ KLJK DODUP YDOXHY DWLWLJK ILUH

2SWLRQ + 6HFRQG 2 [WIHWI SAMREH WD O QXPEHU /9
2SWLRQ + 6HFRQG F[DJHE SDWERQ RIIVHVE YDOXH
2SWLRQ + 6HFRQRBEMH\BBHQLEW D W (R-PIIONY YDOXH
2SWLRQ + 6HFRQREM\BBQLEWDWH INYDEOH
2SWLRQ + OD[ R[\JHQ YDULBWLRQ #

2SWLRQ + OD[ IOXH WHPS YRUWIDWLRQ WR 7 &
2SWLRQ + $LU 3UHVVXUH ,QSXW /9

2SWLRQ + $LUSSDBVVXUH /9

2SWLRQ + $SLUBURVVXUH /9

2SWLRQ + (QDEOE :HWYSHQOHRA XQLWit 6/ 4W WR RU
2SWLRQ + 8QLW BD@/GIWHOMYRIO: H[SWQWRRQ XDLW 6H
2SWLRQ 6HW UHDO WLPH FORFN /9

2SWLRQ + 6HW <HDU + /9

2SWLRQ + 6HW ORQWK /9

2SWLRQ + 6HW 'D\ Rl ORQWK % /9

2SWLRQ + 6HWHR\ RI /9

2SWLRQ + HW +RXAD

2SWLRQ + 6HHWV OL QX W9

2SWLRQ + 6HW 6HFRQGV /9

2SWLRQ + GHVHW )DXOW /RJ /9

2SWLRQ (UDVHHQBE®WRUH /9

2SWLRQ (RIFDD/QIGF R /9

2SWLRQ 5HP\WPWRGH FR /9

&RPPLVVLRQ UDWLR PRGH
'"HVFULSWLRQ
8VLQJ FRPPLVVLRQ UDWLR PRGH
/HDYLQJ FRPPLVVLRQ UDWLR PRGH
$GMXVW UDWLR PRGH
'"HVFULSWLRQ
(QWHULQJ DGMXVW UDWLR PRGH
8VLQJ DGMXVW UDWLR PRGH
/HDYLQJ DGMXVW UDWLR PRGH
,(QWHUURJDWRI@QZ WWUKHH LVV XH

)DXOWY DQG IDXOW ILQGLQJ
7KH IDXOW GLVSOD\
"KDW WR GR ZKHQ D IDXOW RFFXUV
1RQ YRODWLOH ORFNRXW
)DXOW VXEVHWYV
)DXOW OLVWLQJ
7KH HQJLQHHU V NH\
6\WWHP (YHQW )DXOW KLVWRU\
(QJLQHHUYV NH\ SDUDPHWHU OLVW
7URXEOHVKRRWLQJ
'LVSOD\ *HQHUDO
6WDUWXS
&RPPLVVLRQLQJ
*DV YDOYH SURYLQJ
ORGXODWLRQ
,QYHUWHUV
2[\JHQ PHDVXUHPHQW DQG WULP




, Q Y H U W H U

6\VWHP FRQILIJXUDWLRQ

'"HVFULSWLRQ RI FRQWURO PHWKRG

6HWWLQJ XS WKH LQYHUWHU IRU XVH ZLWK WKH 1; VHULHV
6HWWLQJ XS WKXHULLHV IRU XVH ZLWK D LQYHUWHU GULYH

7KH R[\JHQ WULP RSWLRQ
2[\JHQ 3UR SUREH GHVFULSWLRQ
,QVWDOODWLRQ RI R[\JHQ SUREH
ORXQWLQJ WKH R[\JHQ SUREH

$SSHQGL]
&DOLEUDWLQJ DQG VHUYLFLQJ WKH R[\JHQ SUREH
3UREH FDOLEUDWLRQ
2[\JHQ 3UREH )LOWHU 7HVWLQJ
SHPRYLQJ WISUREHHQRP WKH I0OXH
JLOWHU UHSODFHPHQW
JLUH\HUREH &RQQHFWRU
7URXEOHVKRRWLQJ LQYHUWHU SUREOHPV
3," 7XWRULDO
&RPEXVWLRQ 3URILOH 6HWXS *XLGHOLQH
JLUH\H 1; HOQFRL&DOFXODWLRQYV
7\SLFDO :LULQJ 'LDJUDPYV
JLUH\H (3 DQG <3 6HULHYV 3URJUDPPHU (TXLYDOHQWYV

)JXQFWLRQ %ORFN 3URJUDPPLQJ '"HWDLOV
,QWURGXFWLRQ WR )LUH\HfV $EDFXV 3URJUDPPLQJ 6RIWZDUH

,QWURGXFWLRQ

7KH VFKHPDWLF WRROEDU

30DFH )XQFWLRQ EORFNV

ORYLQJ DQG HGLWLQJ WKH OLQN OLQHYV

&$1EXV 6HUYRPRWRUV 'UDZLQJVY T7HPSODWHYV

1;& 1P IW OE 6HUYR

1;& 1P IW OE 6HUYR

1;& 1P IW OE 6HUYR

1;& 1P IW OE 6HUYRYV

1; .H\ 'LVSOD\

1;76' " 7TRXFKVFUHHQ 'LVSOD\
1;2 ,17 2[\JHQ ,QWHUIDFH

&GLUFXLW ERDUG FRQQHFWLRQV
9DULDEOH 6SHHG "ULWYKWHRE' %'BDUG 3 1 1;'%96"
2[\JHQ SUREH FR@Midh&l OXyde Probe Interface unit)
,QOHW $LU 7THPSHUDWXUH 6HQVRU

1; 7THUPLQDO 'HWDLOV




HFKQLFDO VSHFLILFDWLRQ

*HQHUDO
6XSSORIHN D 9DF
3RZHU FRQVXPSWLRQ® $SSUR[ 9%
XSSO\ IUHTXHQF\ +1r
$PELHQW WHPSHUDWXUWRD@&H WR  f)

&RQWURO XQLW SUR

W HF W L7RKQ! FFIRVY WARRUX PWM @/ IEQI IV IBW RU 3 HQ
DFFRUGLQJ WR (1

,QGRRU &RQWURO PX\D\WQ EHO®RX®WHEQEQ

Y LURQP

RVXUH

2XWGRRU &RQWURO RRVBMQEHOBRXBWHEBQFORVXU
8QLW GLPHQVLRQV &RQWURO XQLW [ [ PP [ [ LQ GF
'LVSOD\ [ [ PP [ LQ GHHS
HLIJKW &RQWURO XQLW NJ OEV
'LVSOD\ J OEV
7\SH RI GLVSOD\ 2/(" 2UJDQLF /(' N W\S®m\ GAHH 1;' PDQXDO I
FRPSOHWH GHWDLOV
6HUYR PRWRU FORBRQWASR® #6HH 6HFWLRQ
7\SH &$1EXV
OD[LPXP IHHW RI &$1EXV ZLUH WRWDD[HPX® OV
I W VHH VHFWLRLQUWHUYR PRWRUV
OD[LPXP WRWDO QXPEHU R| VHUYR PRWRUV
OD[LPXP QXPEHU RI IXHO SURILQIHDEOXGLQJ FORVH SXUJH DQG [LIJQLWLR
OD[ QXPEHU RI VHWSRLQWV|SHU §URILOH
3RVLWLRQLQJ DFFXUDF\ VIRUQ V IRUqg
5HVSRQVH WLPH WR SRVLWL[RQLQJ HUURU
1RW /LPLWHG $00 QRQ PRQRWRQLF
1XPEHU RI' IXHO PRWRUV 1RW /LPLWHG $00 QRQ PRQRWRQLF
1XPEHU RI DLU QRQ IXHO PRWRUV
127( 1XPEHU Rl VHUYRPRWRUV LV|OLPLWH
SURILOHV E\ 9% HBWHGWLRQ




'"LILWDO RIXeAGaXdWptional daughter board — P/N - NXDBVSD)

$ODUP LJQLWLRQ ) DKXRLW MXONDH RJ H W

7\SH

OLQLPXP FXUUHQW

OD[LPXP FXUUHQW SHU RXWSXW
JXVH UHTXLUHPHQW

OD[LPXP YROWDJH

UDQVPLVVLRQ

2Q RIl UHOHUGBHH RU R
P$ UPV

$ UPV SRZHU
$ PD[LPXP
9DF UPV

IDFWRU !

%XUQHU PRWRU YHQW PDLQ DQG 9

LORW YDOYH RXWSXWYV

7\SH 2Q RI UHOD\ GH HQHUPJLIH IRU RII
OLQLPXP FXUUHQW P$ UPV
OD[LPXP FXUUHQW SHU RXWSXW $ UPV SLORW GXW\
$ UPV SRZHU IDFWRU !
JXVH UHTXLUHPHQW $ PD[LPXP
OD[LPXP YROWDJH 9DF UPV
,2JQLWLRQ RXWSXW
7\SH 2Q RII UHOD\ GH HQHUJLIH IRU RII
OLQLPXP FXUUHQW P$ UPV
OD[LPXP FXUUHQW $ UPV LIJQLWLRRQ ORDG
$ UPV SRZHU IDFWRU !
JXVH UHTXLUHPHQW $ PD[LPXP
9DF UPV

OD[LPXP YROWDJH

* Max total simultaneous current

(Main 1 + 2 + Pilot + Qil) Outputs 8A rms




$ODUP RMWAIBX W

$ODUP

7\SH

OLQLPXP FXUUHQW

OD[LPXP FXUUHQW SHU RXWSX
OD[LPXP YROWDJH

P$ UPV
$ UPV
9DF UPV

w

2Q RIl UHODHUGIHH QRU RII

'LILWDO LQSXWYV

/IRZ 9ROWDJH GLJLWDO LQSXWV WR SXOVHW DYH H@E IPXF KL Q J
EH WDNHQ IURP WKH FRUUHFW WHUPLQ
LQGLFDWHG LQ WKLV PDQXDO
/IHVV WKDQ P$
r 9 DEVROXWH PD[LPXP
/IRZ 9ROWDJH )XHO SURILOH HOHF%&/)L%%LW&QWWGHSHQGLQJ RQ
[ 'LILWDO ,QSXWV VZLWFK GLUHRPERQDMWIXRQN LR WRWDO
0D\ DOVR EH XVHG DV 'LIJLWDPD LQSXWYV
OD[LPXP FXUUHQW 6HH 6HFWLRQ
OD[LPXP YROWDJH /HVV WKDQ P$
r 9 DEVROXWH PD[LPXP
%XUQHU VHOHFW 'LJLWDO 9 IRU RII 9DF I|RU RQ DC
SURYLGHV IHHG IRU SLORW YPOYH RLC
PDLQ YDOYH DQG PDLQ YDOJH
OD[LPXP FXUUHQW 6XSSO\LQJ FLUFXLW PXVW EH| DEOH WR
VXIILFLHQW FXUUHQW IRU DO|0 YDOYHV
WKH UHOD\ RXWSXWV DQG EH| IXVHG DV
RI $ XQOHVV HDFK RXWSXW LV IXVHG
ZKLFK FDVH WKH LQSXW IXVH|PD\ EH $
+LJK YROWDJH GLJLWDO LQSXWVLJLWDO 9 IRU RII 9DF IRU RQ
OD[LPXP FXUUHQW P$




SUHVVXUH WHPSHUDWXUH LQSXW

OD[LPXP FXUUHQW
OD[LPXP YROWDJH
,QSXW DFFXUDF\ W\SLFDO
,QSXW DFFXUPBFLIICAVGVE (1

/IHVV WKDQ P$
WR YROWV PD[LPXP

P$

OD[LPXP FXUUHQW

%XUGHQ ORDG UHVLVWRU
,QSXW DFFXUDF\ W\SLFDO
,QSXW DFFXUPBFLIIEAVGVE (1

ZLUH ORRS RU H[W SRZHUH

WR P$ PD[LPXP
2KP QRPLQDO

1G

JLUH\H 1; [ ERLOHU SUHVV
JLUH\H 1; [ ERLOHU WHPSH

UsH M HVQMRMR U VSHFLILFDWLRQ
UDW XRRGVHQVRU

V 6HH 6HFWLRQV

$X[LOLDU\ $QDORJ ,

QSXWYV

9

P$ H[WHUQDOO\ SRZHU
6HH 6HFWLRQ

OD[LPXP FXUUHQW
OD[LPXP YROWDJH
,QSXW DFFXUDF\ W\SLFDO
,QSXW DFFXUBFLIIDAVGVE (1

HG +

/IHVV WKDQ P$

r 9 DEVROXWH PD[LPXP
r

r

*DV SUHVVXUH LQSXW

JLUH\H 1; [ JDV SUHVVXUH

VHQVRU 6HH VHQVRU V

SHFLILFDWLRQV




JODPH VHQVLQJ GHYLFHV

89 VFDQQHUYH VSHURBY9 $ 89
89 $ 89 89 89
89

J)LUVW VDIHW\ WLPH
SHVSRQVH WLPH WR IODPH
&RQWLQXRXV RSHUDWLRQ

7KH VFDIQWW U @WQED OO D W L
WKH UHTXLUHPHQWW R1 8/
FODXVHDQG (1 FODXVH

6HOHFWDEOH
DLOXWHMFRQGY VHOHFWDEOH

89 ZKHQ XVHG ZLWK D VHOI F}
VFDQQHU

SKRWRFHOO WUVSH5 )BUH
'66 :5 89) :5 89) :5
,5) :5 ,5) :5

OLQLPXP OLJKW UHVLVWDRQH
JLUVW VDIHW\ WLPH
SHVSRQVH WLPH WR IODPH
&ERQWLQXRXV RSHUDWLRQ

7KH VHQWRUQNV@® QWDWLRQ
WKHHTXLUHPHQWYV RI & (ES8/
FODXVH

H D
Y
DEHRHIHWDEOH
VHFRQGY VHOHFWDEOH
2QO\ LI VHW IRU D F UHVSRQ(

&RPPXQLFDWLRQV LQWHUIDFH

ZLUH 56

$Q LVRODWHG

RQ VKRXOG P
F8/ )0 D

HFN VKXWWH

VKRXOG PHH
)0 DQ

VH

SOXV JURXQG ZLWK WHUPLQDWLRIQWNHYHWWRIFWHRGFWHG X

ZLURHS56YV DLYDABODBEOH DV DQ RSWLRQ 6HH 6HFWLRQ

6HH 02" ),5(<( VHULROQLFRRMA.RQV SURWRHRMDPOQYXDO IRU
JLUH\H 1; JDV SUHVVXUH VHQVRU
6XSSO\ YROWDJH 9GF
6XSSO\ FXUUHQW $SSUR[LPDWHO\ P$
'RUNLQJ UDQJH ]JHUR + VSD|Q = P %DU SVL
$PELHQW WHPSHUDWXUH UDQJWRg& WR  f)
3URWHFWLRQ FDWHJRU\ .3
'LPHQVLRQV PP GLD [ PP ORQJ H[FOXGLQJ FRQQHFV
3LSH WKUHDG PRXQWLQJ GHWDLOV
&RQGXLW WKUHDG GHWDLOV 3*
"HLIJKW J
OD[LPXP ZRUNLQJ SUHVVXUH P EDU IRU DOO DSSOLFDWLRQV
%XUVW SUHVVXUH EDU
r RI VSDQ
7\SLFDO $FFXUDF\ r RI VSDQ
$FFXUDF\ DV VSHFLILHG E\|(t RI YDOXH




JLUH\H 1;

DOQG 1;

6XSSO\ YROWDJH

6XSSO\ FXUUHQW

"RUNLQJ UDQHH SIBIQR
$PELHQW WHPSHUDWXU
3URWHFWLRQ FDWHJRU
'LPHQVLRQV
3LSH WKUHDG PRXQWL(

\

&RQGXLW WKUHDG GHWDLOV 3*
"HLIKW J

OD[LPXP ZRUNLQJ SUHVYVXBBIU EDU 6 FODVV
%XUVW SUHVVXUH EDU
7\SLFDO $FFXUDF\ r RlI VSDQ

$FFXUDF\ DV VSHFLILH

HUDIH WR

J GHWDLOV

G E\ RI VSDQ

9GF
$SSUR[LPDWHO\
EDU

P$

+

fYWR
3

PP GLD [ PP ORQJ H[FO
*

r RI VSDQ

VWHDP SUHVVXUH VHQVRUYV

XGLQJ FRQQHFWR

f)

H[FO ERG\

JLUH\H 1; DQG 1; ERLOHU WHPSHUDWXUH VHQVRUYV

6XSSO\ YROWDJH : 9GF
XSSO\ FXUUHQW $SSUR[LPDWHO\ P$
'RUNLQJ UDQJH ]HUR { VSDOQg WR WR ®R WR
$PELHQW WHPSHUDWXUH WRQJH& WR  f)
3URWHFWLRQ FDWHJRUY\ .3
3UREH GLPHQVLRQV PP GLD [ PP ORQJ
%RG\ GLPHQVLRQV PP GLD [ PP ORQJ
&RQGXLW WKUHDG GHWDLOV 0
'HLIJKW J
OD[LPXP WHPSHUDWXUH )
6HQVRU (OHPHQW $FFX|UDF\ RI VSDQ
7\SLFDO $FFXUDF\ ' RI VSDQ
$FFXUDF\ DV VSHFLILHG E\ RI VSDQ

' RI VSDQ

Temperature sensor must be mounted in a ‘w

draining boiler.

ell’ (pocket) to enable replacement without




JLUH\H 1;& 1:& 1:& 1:& 6HUYR ORWRUYV
,OQWHUIDFH WR 1; &$1EXV
6SHHG VHFRQGYV IRU GHJUHHYV
OLFURVZLWFKHYV 2SHQ FORVH SRVLWLRQV
7RUTXH
'ULYLQJ +ROGLQJ
1:& 1P IW [OE 1P
1;& 1P IW|OE 1P
1:& 1P IW OE LP
1;& 1P IW| OE 1P
9ROWDJH 9DF VXSSOLHG IURP FRQWURO RQO\
1&; WR & WR ) ,3(1(0%
1:& WR & WR ) ,3(1(0%
1;:& WR & WR ) ,3(1(0%
1;& $ WR & WR ) ,3|11(03%
1;:& WR & WR ) ,3|11(03%
9% UDWLQJ 1;& 9%
1:& 9%
1:& 9%
1:& 9%
SBURWHFWLRQ &DWHJR & , 3
1;& 1;& 1;& , 3
7\SLFDO DFFXUDF\ f
$FFXUDF\ DV VSHFL/ILHG E\

(1




JLUH\H 1;2 75,0 2[\JHQ 3UREH (cptiral | QLW
6XSSO\ YROWDJH &S$I1EXV 9DF
3RZHU FRQVXPSWLRQ $SSUR[LPDWHO\ 9%
6XSSO\ IUHTXHQF\ +]r
$PELHQW WHPSHUDWXUH UDRJMWRG WRQ
3URWHFWLRQ FDWHJRU\ 1(0$ ,3
8QLW GLPHQVLRQV [ [ PP [ [ 3| GHHS
THLIKW . OEV
,QWHUIDFH WR 33& 1; ),5(<( VSHFLILF &$1EXV
,QWHUIDFH WR R[\JHQ SUREH ),5(<( VSHFLILF RU P$
2[\JHQ VHQVR D WHWPH VB W JRLQNE f)
)OXH WHPSHUDWXUH DFEXUDF\ & f)
6HH 1:;3. 7\SH ,, 2[\RER $WWHP ®DRXIDGGLWLRQDO

LQIRUPDWLRQ
JLUH\H 1;,$76 $PELHQW $LU 7HR®tiokaD WXUH 6HQVRU

7\SH &$1LEXV
$PELHQW WHPSHUDWXUH UDQJlk WR®E 0 WR 0

127( $FFXUDF\ EROR PD\ YDU\
VOLIJKWO\ $JHQF\ WHVWRloQY FRQGXFWHG WR

SBURWHFWLRQ FDWHJRU\ 1(0% , 3

8QLW GLPHQVLRQV

"HLIKW

,QWHU|DFH WR 33& 1; ),5(<( VSHFLILF &$1EXV

JLUH\H 1;'%96"' 9DUHBIBO'WI6YSH 96' 'DXJKWHU %RDUG
optional )

$SPELHQW WHPSHUDWXUH UQQJWMR f& WR f)

SURWHFWLRQ FDWHJRU\ 1RW DSSOLFDEOH ILWV LQYLGH 1; XQLW
$QDORJ LQSXWYV + P$ PD[ QRQ LVRODWHG

,QSXW LPSHGDQFH RKPV

$QODORJI RXWSXWYV * P$ PD[ LVRODWHG

OD[LPXP ORRS UHVLVWDQFH RKPV

,VRODWLRQ YROWDJH Y

56 FRPPXQLFDWLRQYV ),5(<( B3URWRFRO ORGEXV %78




7THVWHG LQ DFFRUGD@BB8Y ZLDWMKXFWKIHUHFW LY *$HQFRPSDVVLQJ WKH

$SSURYDOV

IROORZLQJ VWDQGDUGYV

X X X X X X X X X

6,/ /HYHO <+ .LZD *DVWHF 5HSRUW

$16, 8/ +HDW 5HFOPDFWHRNVOIRRU 6R OHSS PLIDQ FHVH G
$16, 8/ +HDWLQJ DQG &RROLQJ (TXLSPHQW

$16, 8/ 6RIWZDUH LQ 3URJUDPPDEOH &RPSRQHQWYV
&$1 &6% & 1R +HDWLQJ DQG &RROLQJ (TXLSPHQW

) 0

(19 ,QWHUQDO D ® & DHMRHU R D @ DE H WA UWRKQ. B WVBHD® \M @ H F
(1 $XWRPDWLP HFREOMNWWRICAD IRU KRODHWKROE DQG VLP

SuU(1 *DV DLU UODWILRUFRMWBRUQHQV DSSIDIMVMORXHYL




3DUWYV /LVW Z

LWK '"HVFULSWLRQ

3$57 12

'(6&5,37,21

1;

)8(/ $,5 5%$7,2 &21752//(5

1,

EORFNV IRU SFEXIVRDR\PL BO0DR U'G WY USBE® YW H O

6WDQG DORQH S D U DRREHNDU R RWVIHVL RZQ MK XI13 FWRD B
IXQFWLRQ &$1EXV VHUYR PRWRU RXWSXW\N FWER]

CHH
AGHV >

' 63/$< 02'8/(6 )25 1

1,
1,

2EVROHWH 8VH 1

WKUHH SURJUDPPDEOH UHOD\V

NHR&SL1EXV GLVSODVZIRMKIXSORDG GRZQGRDMEDH

DQG

r

NH\ &DQEXV 2UJDQLF /('
XSORDG GRZQORDG RI 1;
IRBBEXDWHY DOG IXWXUH IXOQOFWLRQOV 7%’

2/(" GLVSOD\ IRU 1;

ZLWK

GDWD DQG WKUYHERINPRIUDP

1,

NH\ &DQEXV 2UJDQLF /(' 2/(' GLVSOD\ IRU 1;
XSORDG GRZQORDG RI 1; GDWD DQG W IKUHSER
IRU XSGDWHVY DQG IXWXUH IXQFWLRQWU®RH 8

ZLWK
JUDP
W WRAUH

%$6 LDWWLROQ 2QERDUG ORGEXV BE&RWRPRBY%$JQHW

1;76"

" 7TRXFKVFUHHQ 'LVSOD\ ZLWK XSORDG @R Z®W
LOWHUQHW FR QU RFNPLPROE O XUWH OD Q HHY'RIOWMCERO W ©

D @R X!

6(592 027256 )25 1;

1:&

ZLUH &$1EXV 6HUYR PRWRU 1PW OEV+|WRW$&

1;&

ZLUH &$1EXV 6HUYIRVOEWRWRP +] 9%&

1;&

ZLUH &$1EXYV 6HUYR PRWRMH 1V OEV+WRU9Y

1;&

ZLUH &$1EXV RWRYR P IWXBEV IWRU +] 9%

(;3$16,21 ,17(5)%$&( 02'8/(6 )25 1;

(;3

JHHG :DWHU 'UDIWHDQ@G376"' VIRU GHWDLOV

1;,"%0%

ORGEXV FRPPXQLFDWLRQOQV FDUG

1;"%96"'

96' LOQOWHUIDFH GDXJKWHU ERDUG ZLWK WXR/ SE'WM
FRXQOWNKWV ABVRERDPPDEOW UHWMIRIDDWH®BGEXV 578

E KVID DR H

1,2 75,0

&$1EXV 2 LOQWHUIDFH PRGRQBOHWHKPS SWR E ISXMOV

7<3( 2 352%(65)4;

6((1;2 3, EXOOHWLOQ IRU 1;2 3.; /% ;12

17

1; &$% 6(7

L, QWHUFRQQHFWLQJ &DEOH IURP 2 SUREH WR FR

OWURO

2 SUREH DVVHPEO\ IRU IOXHYV PP WR &PPEXVY
DPELHQW WHRERBVBWXUIDQJH NLW

DFOXGH

2 SUREH DVVHPEO\ IRU IOXHYV PP WR
DPELHQW WHRERBVBWXIUIDQJH NLW

& PPE X\

DFOXGH

2 SUREH DVVHPEO\ PFRPUWEBXHVPP
DPELHQW WHRERBVBWXIUIDQJH NLW

" QFOXG K% 11E ¥

V7 6

1;,$76

1; &$1EXV ,QOHW $DPELHHRSM UDW X Ut 6/MROSR U
9 WR 9

6(16256 )25 33&  1:

1; 1;

6WHDP 3UHVVXUH 6HQVRU
,QFOXGHYV IHPDOH %63 WR
JRU XVH ZLWK 1; 1; 1,

36, EDU T %
" 137 PDOH DGDY

WRU

6WHDP 3UHVVXUH 6HQVRU
JRU XVH ZLWK 1; 1;

36, EDU T %

6WHDP 3UHVVXUH 6HQVRU 36, EDUV

137

JRU XVH ZLWK 1; 1; 1;




3857 12 '(6&5,37,21
1: 6WHDP 3UHVVXUH 6H®68/RU EDUV " %63
JRU XVH ZLWK 1; 1; 1;
%RLOHU 7THPSHUDWXU® 6HQRRU™ OHQJWK GLp
1; WKHUPRZHOO UHTXLUHG QRW SURYLGHG
JRU XVH ZLWK 1; 1; 1;
| %RLOHU 7THPSHUDWXU® 6HQRRU~ OHQJWK GLp
1; WKHUPRZHOO UHTXLUHG QRW SURYLGHG
JRU XVH ZLWK 1; 1; 1;
3:06 6WHDP 3UHVVXUH 6HQVRU 36, EDU P$ RXWSXW
' VHO| FHRBNXVH ZLWK 33& 133& 1; 1;
3:06 6WHDP 3UHVVXUH 6HQVRU 36, ED37 QRF RXWSXW
VHO| FKRBENXVH ZLWK 33& 133& 1; 1;
3:-06 6WHDP 3UHVVXUH 6HQVRU 36, ED37 QRF RXWSXW
' VHO| FHRBNXVH ZLWK 33& 133&  1; 1;
%/36 6WHDP 3UHVVXUH 6HQVRU 36, EDU P$ RXWSXW
VHOI| FKRBNXVH ZLWK 33& 133& 1; 1;
%/36 6WHDP 3UHVVXUH 6HQVRU 36, EDU P$ RXWSXW
VHO| FHRBNXVH ZLWK 33& 133&  1; 1;
%/36 6WHDP 3UHVVXUH 6HQVRU 36, ED37 QRRF RXWSXW
VHO| FKRBENXVH ZLWK 33& 133&  1; 1;
% /36 6WHDP 3UHVVXUH 6HQVRU 36, ED37 QRF RXWSXW
VHO| FHRBNXVH ZLWK 33& 133&  1; 1;
7THPSHUDWXUH 6HQWRU R5DQJ® P$ OLQHIDU
76 RXWSXW LQFOXGHYV 137 ZHOO O6RRSEKWHHWLQ %
GHVFULSWLRQ
7THPSHUDWXUH 6HQWRU R5DQJ/ P$ OLQHIDU
76 RXWSXW LQFOXGHYV 137 ZHOO O6RRSEKWHHWLQ %
GHVFULSWLRQ
62)7:35(
1;$0 &RPILUH FRPPXOLFDWIRQVIRBIWXVHDOGV3IE& FRQWURC
&20081,&%7,21 ,17(5)3$&( *$7(:%<
1:'%0 % ORGEXV 578 LQWHU3B&H FDWUG IRUHWZRWB®RNV XS W
' JLUM IH[XWWHPRQH FESHWGFRQWURO
1:'%96" 96' LQWHUIDFH GDXJKWHU ERDUG ZLWK VRXRVSEKWI|KWDRHOV RC
FRXQWHU LQSXWV WZR SURJUDPPDEOH VHOB\V |VRODWHG 5¢
)25 $° ,21%/ 3$576 6(( ),5(<( 35,&( %$22. &*
620 ( )($785(6 ,1&/8'(" 21 1;76' 0$18)%$3&785(' $)7(5 0$<




,QVWDOODWLRQ

7KLV VHFWLRQ FRQW DOL@DWELIR\QL E QI®W\W D WER R LFRIQEHERQWYURO DQG VHUY
HQYLURQPHQW ZLULRQ VDERMFERFOMFWLRQ GHWDLOV

WARNING

(:3/26,21 25 ),5( +$=$5"

&$1 &$86( 3523(57< '$0$*(

6(9(5( ,1-85< 25 '($7+

7R SUHYHQW SRVVLEOHQKD]IREIBRIXW IBRXQY YWNNIHWRDWLR

UHTXLUHPHQWYV PXVWHIH K& AU RHIABIBGRYW. QVWDOOHG R
RU WKH LQVWDOODWLRQ PRGLILHG LQ DQ\ zZD\

7KLY PDQXDO PD\ FRYHU PRUH WKDQ RQH PRGHKHEFMN M
$GGLWLRQDO ,QIRUPDWLRQ DW WKH HQG RI WKLV FKD

Q RI
Q D EXU

H 1;
EWHU

7KLY FRQWURO PXVVD\QRRQ @ H GG FWR D IAWS\D(Y WURI /IR B D
9ROWDJH 6(/9 FLUFXLW

When Installing This Product:

X

X

6DIH UHOLDEOH DQG SURSHU RSHUDWDMRIQN RY WKL
VSHFLILHG W\SH VKLHOGHG FDEOH 6HH 6HFWLRQ
5HDG WKHVH LQVWUXFWLRQV FDUHIXO O\D@GGWKHMHV X

WEHRG X

UH \RX |

SURGXFW UHTXLUHPHIRWOWYR)D WIKHPHFRR O G UFRDPXOFW WKH S

RU FDXVH D KD]JDUGRXV FRQGLWLRQ

&KHFN WKH UDWLQJWY LIOWHAU XE WWKRHOW WRGH @ WXILMH WKH SU

VXLWDEOH IRU \RXU DSSOLFDWLRQ

$IWHU LQVWDOODWLRQ LV FRPSOHWH FXW BN WKLH. E

LQ WKHVH LQVWUXFWLRQV

H&GXFV

X

CAUTION

'LVFRQQHFW WKH SRZHU VXSSO\ EHIRUH EH{MQ@QWQD
VKRFN HTXLSPHQW DQG RU FRQWURO GDPDJSO0RUMPRK
PD\ EH LQYROYHG

'LULQJ PXVW FRPSO\ ZLWK DOO DSSOLFDEDIKGREHRQRU (G

GDDWL
RWQH SF

LQDQFH)

/IRDGV FRQQHFWHG WR/ WKIH ¥3BRXVW QRW HMWHIEG WKRVH OL

LQ WKH VSHFLILFDWLRQV DV JLYHQ LQ WKLV PDQXD
$00 H[WHUQDO FRPSRQHQWY FRQQHFWHG WHRS \WRWH
VSHFLILF SXUSRVH IRU ZKLFK WKH\ DUH XVHG

0
FRIQW U F




OHFKDQLFDO PRXQWLQJ GHWDLOV IRU ;
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$ 7THPSODWH IRU PRXQWLQJ LV SURYLGH®R DWW R\KHH B QIGQR H WKHN @ 1DRW DRQI

7KHUH DUH WZR YHUVLRQV RI WKH FRQWURO RQH WKDW LV LOQWHQGHG WR EH PR.
RWKHU ZKLFK KDV SURYLVLRQ IRU FRQGXLW VWRUDJH RI ILHOG ZLULQJ HWF WKD
FROQWURO FDELQHW ,I WKH YHUVLRQQ@KLGEK RV I EXUIXHGFRRWHROWWHGOQHW LV E
FDELQHW VKRXOG KDYH D PLQLPXP SURWHFWQRRQRIHXHWBE RU 1(®O% .3 IRU RXWGR

7KH FRQWURO FDQ EH PRXQWHG LQ DQ\ DWWLWXGH FOHDUDQFHV RI D OHDVW
WR DOORZ VXIILFLHQW VSDFH IRU ZLULQJ DQG WR HQVXUH UHOLDEOH RSHUDWLRC

7KH DPELHQW RSHUDWLQJ WHPSHUDWXHEH Y& QJIJHVWRI WKH HMHXHIPWRW HFWLRQ IR
GHWDLOV

OHFKDQLFDO PRXKDONLIRIUGMKMD GLYVSOD\ PRGXOHYV
7KH GLVSOD\ LV KHOG LQ XVLQJ WKH IRXV EXWVR/XWNVID@VARIHVW KKH BYWRRXQWLQJ

135.00 05 .00
3.4 2o.UU
1; 2EVROHWH .
% o )
o
o5 -
o o O
= = 3 g —— 5%
e, K (&)
o o
o 0
&N 111.0
[€e] I
= & — & OFF M4x16 SELF &
ACLINCHING STUD A
137.008%

S5HPRYH WKH IRXU EUDVV VWDQGRIIV K QWKH WRW R MW VU KR W XDE/GWKKHRE UH LQV W
VWDQGRIIV 'R QRW RYHU WLJKWHQ WKH VWDQGRIIV

$ 7THPSODWH IRU PRXQWLQJ LV SURYLGHG®R D V¥ RVKH BRHQRH WKH N €D RW DRQI




),5(<( 1; 1; 02817,1* '(7%$,/6

205 0.65° 374
{52 mm) (16.5 mm) (55 mm)
o ]
= A= i !
B 0315 (8Bmm) |
. 4217 l
5.12528 II— 4.92° (107 mm) - |
ETIIT'I} (125 mm) Fanel Cut-Out  ~ |
437 (111 mm)
|
— ! [
1 e _| Y (255
- i T [T mm)
St 567 {144 mm) |
4 x M4 Clearance Holes S - -
127( &XW RXW GLPHQVLRQV RI WKH 1; 1;LIKWQGADUJBUHBVKO Q WK
1; ORXQWLQJ KROHV 1D DR MOKWWHLRRQPDV WKIQRW WKHXW NH\

GLVSOD\ &XW RXW LV DSSORB PLRHWYHHOU WALFPDHODO KRUL]JRQWD OO\




ORXQWLQJ GHWDLOV2[RIH® SWREGD, QWHUIDFH XQLW

$ THPSODWH IRU PRXQWLQJ LV SURYLGH®RD W RWQK'HH BQHGQRH WKH.N & HDRVX DFRO

7KH RSWLRQDO R[\JHQ SUREH LQW H U HXGF H VK MU LXL B/K Y RJ R HFR QMRURO |E VB Q HW
FDELQHW WKH XQLW KDV D SURWHFWLRQ OHYHO RI 1(0$ ; ,3 SURYLGLQJ VXL
FDQ EH PRXQWHG LQ DQ\ SRVLWLRQ F O HDJIRXOFG W K K RFHRIGS K HWP B QOWUD HY HBR W
VXIILFLHQW VSDFH IRU ZLULQJ HWF VXKH PELHQM R SMRI(P W& & B WD B WHIBBW E H
JURXQGHG HDUWKHG WR PDLQWDLQ HDEGMW RISFHUD WD ROV DQG HQVXUH UHO

180.47mm _ [7.105in ]

, 165.47mnm  [6.515ir ]
J/ y T
1 & |
N éa‘ o I= 5
\Q “h % %.
O - =
i T > 2 [l
o,
\\‘:{?7 £ =
R 5 £
™~ N n_'|
. iy E
&@ ® "

EJ[/J z Z 2 Hl

[£.756in
[2953in ]

S 5
—_—

-

- -

70mm
7omm

(v

Power CANbus and Probe cable entry

Suggestion: Use metric M4 (qty. 4) allen head cap screws to mount the NXO2TRIM. HZV WR




ORXQWLQJ DUUDQJHFHQUWW XRIH 7HDV SUHDBP XIIHH B @ S UGW H
VHQVRUYV

JRU IXOO WHFKQRRINORY S/HHRAV RRD/'WMHH VHFWLRQ

%RLOHU WHPSHUDWXUH VHQVRUV

270mm

<
A ———
*
\ Probe
diameter Condult connection
a&mim

M16
&RQGXLW $GDSWRU 31

7KH WHPSHUDWKDW IV FSQ\RRVH PWRIRIY 03H GURXLWIDEOH FRQGXLW JODQGV DUH X
EH PRXQWHG LQ DQ\ BMMQ \BKG RIQWRKIDWRQD ZHOO RW BRFNHHMQMKIVHUWHG |
WKH ERLOHU ¥KRAGULOKHQKH SRV LWL RRRRKIOWE KEHHZ\M D0 HOWMRIVH QAKH VHQVR U
RSHUDWHY ZLWKLQ LWV HQYLURQPHGRY OWLFRHF ZILLGOMB PRI \B IIIEY @/ K/DN\E WM R M
FRQWURO DFWLRQMVG WR BMW KRU WGHODWHY H J DX[LOLDU\ VDIHW\ VWDWV

7KH DPELHQW RSHUDM UQRQWHPSHUMRVXP& WR  f

7KH XQLW 0867 EH JURX QWRHKBD IHPWMMKH &0 DEVMGUHRED ROHDBHBUDWLRQ

*DV SUHVVXUH VHQVRUV

A4mimi

7KH SUHIHUUHG PRXDQWBEQHVRY UHKYH QMR U\ - >

DWWLWXGH WR HQVXUH ZDWHU YDSRWRGRH WKH VHQV
ODLQWHQDQFH SURFHG XUW K DVK RAKKCHS VHHIEENGE A

IRU HYLGHQFH RI FRQ & HQ@WVDIWH W KUHR P ENQR/ L "

HYLGHQFH RI FRQGHQVDWH LV IRXQG WHKH 'Q PXVW

WDNHQ W RH HADKLHP LFQIXW H

7KH DPELHQW RSHUPWH Q@D @QHP SHUDWR {
)

7KH XQLW 0867 EH JURXQGHG WR PDLQWEL

DQG HQVXUH RISHILIDE DR Q

AIpd

LLAL

7KH FRQGXLW FRQQMHFWYRQHRWQURLSY L\
DQ DGDSWRW3EHUWY DYDLODEOH

JLUH\H &RQGXLW $GDSWRU 31

Process Connection

= T
= s




6WHDP SUHVVXUH VHQVRUYV

A4mm

"KHQ ILWWLQJ WKH VHQVRU FDUH VKRXQIBQBE/! . > DW

RSHUDWHV ZLWKLQ LWV HQYLURQPHQWIVX H/ &
WKH KHDWLQJ HITHF® VR WHKH WM BN R USHKERWX-D
WKH SURFHVV LQ WXEK DGIMIWKDQG VXEVHTX
DFWLRQV FDQ EH WKRUUH®HDWWFE WHR R WKKH B
JDXJH DQG DQ\\DIXHWL VWD WV

UWI

BWHDP 3UHVVXUH VHQRRQW HFXVYQY BH R RWHFEDX
ZDWHU YDSRU GRHV QRW FROOHFW L @WNGHI W
3SLJ WDLO " IHHG SLSHGPDR EH GXAK LRK IR FSLRAW
UHDFKLQJ WKH VH@DRURGXWIDQULARU 0D L QWG
VKRXOG HQVXUH W KIDQW SWHFHNEQNRRIU HLYM GG\HDVF |
IURP WKH SURFHVV FROOHFWLQJ DW WKH VHC
FRQGHQVDWH LV IRXQIGY HWEKF\Q LRQHF X\IMWOE W L\
WKH FDXVH

7KH DPELHQW RSHDWWUQJUWRBBEHW WR f&
7KH XQLW 0867 EH HDUWKHG WR PDLQWDH Q HFeces Lonnecion
UHOLDEOH RSHUDWLRQ =1/4

O G

LULLpR

HQ

7KH FRQGXLW FROQQHRWVRFEURW HWYBRP BGWRU IR36/ LV
DYDLODEOH" RRHEGHLW $GDSWRU 31




2[\JHQ SUREH GHVFULSWLRQ

7KH R[\JHQ WULP

ZLWK WKH JXLGHOLQHV LQ WKLV VHFWLRQ

P RROQ. W R GLHOIL QMWW R 1 HWNMAHG DZQ. 1 ;
R[\JHQ SUREH 7KH $DWRE&H RAFKWORQGVH DQBOLDEGOLW\ ZKHQ PRXQWHG LQ DF

7KH SUREH LV DYDLODEOH LQ WKUHH GLITHUHQW VL]HV

Model No. Dimension A Dimension B Weight
6083/1 173mm (6.8") | 215mm (8.57) 2.4kg (5.31b)
6083/2 362mm (14.3") | 406mm (16.0™)| 2.9kg (6.4Ib)
6083/3 716mm (28.2") | 757mm (31.4")| 3.6kg (7.91b)
217 (8.5) Dimension B
100 (3.9)

Dimension A




,QVWDOODWLRQ RI

R[\JHQ SUREH

ORXQWLQJ WKH R[\JHQ SUREH

7KH SUREH PXVW EH MROQHVHWE KIDQVDH® V XUIDW WK 3\ VWIKIHD WO MK BW LWV R
HQG DQG RXW RI WRB M XHE®GD WXW WH HDP®RHW HW KHSIROW JH VKRXOG EH YHU
WXEH DQJOHG GRZQZRDW®VSW B WLFWODHXYW\Z IGRKQRWVEXLOBP SOH WXEH 3U
WKH IODQJH KR UL]JREQOMD QQWHD ARHHS WUQ R W PREXE®WOQE QM

c—b (2)
— e -
Ve ™ VERTICAL FLUE
‘ T PROBE MOUNTED ON SIDE O e NEE ACCEPTABLE MOUNTING
HORIZONTAL FLUE
PREFERRED MOUNTING PROEE MOUNTED ON SIDE.
= - - m
(1) \‘| FLue 11
o/ / GAS W
D f— W [
i o \ I% —_— A
} l | SECTION
| (@ | onoo. f 1
“[~~___ PROBE MOUNT HOLES SHOWN F F
[ (SEE HG220371) £ e
— NOTE ORIENTATION RELATIVE ——
FLUE D FLUE TO FLUE GAS FLOW. * (— - . - .
GAS GAS | FLUE /4 |
[ | ey E— T Y
| —E B —)
| . N “ l PROBE MOUNT HOLES SHOWN
™ SIDE VIEW 30 | (SEE HG220371). HOLE ORIENTATION
I
SECTION ON C-C c SECTION ON F-F. RELATIVE TO FLUE GAS FLOW.
TOP VIEW PROBE MOUNT HOLES(SEE HGZ20371)
SECTION ON A-A NOTE ORIENTATION RELATIVE TO
FLUE GAS FLOW. UNACCEPTABLE MOUNTING
( p { SIDE VIEW HORIZONTAL FLUE
B \ FLUE %7} , B PROBE MOUNTED UNDERNEATH.
? / GAs % /’ —
- (4
(3) ~
g e N ‘

NON-PREFERRED MOUNTING

HORIZONTAL FLUE
PROEE MOUNTED ONTOP.

! 'T— - 7
\ e |
/e S

SECTION ONE-B
SIDE VIEW.

7KHUH DUH WZR W\SHYRHABDQHH WXPK 8 WEDAIH) J :R WHKUHWW KH U
IODQIHDY¥Y KR Z @ RRX /& H BBIUHDAS ROQRSZ WER WHEF W L R Q

OLQH RI WKH

DO NOT FIT PROBE IN
THIS POSITION.

IODQJH WK

VWDLQOHVY VWHNMRFNHW FDS VFUHZV SURE B DRYWGH K& PIRRQW

7KH SUREH
ODJJLQJ

IODQJH WWPBEBH PDWIWB LRXHVG XOMA \R KW KHH PGXIH ZWO O E\ UHSDF
ZKLFK PD\ KDYH EHHQ UHPRYH®E WRQFRBRIOQMD WLKRHD SANROEH IFDBXRHR ZIDU

DQ RLO ILUHG ERDGBURP.POWHBDRZf& 7KH VXOIDWH SUREOHP GRHV QR
LQVWDOODWLRQV EKW URESRHP VDG XD YWWRL IF GE VN BPSWH.RODW XUH RI WKH 10

EHORZ f&

7KH PD[LPXP IOXH JDV WHPSHUD& XUH LV




DIRECTHON OF
FLUE GAS FLOW

PART A

MOUNTING

BE220069 @ MGx25 ST.STL.
SCREW - TAP
FLUEWALL IN&

FLUE WALL
POS'NS ON 80
{3.15") PCD TO

—8 e
J

]

11
Leh |
) 1Bl |

\ ;

\ VIEW OF MOUNTING PLATE
l'\.lllll WITH COVER REMOVED.
| GASKET BE220060
IN 2 POS'NS.

CUT OUT IN FLUE

FLUE WALL

@ T3.002.87")

R At e SN

TV

CUT OUT IN FLUE

MATERIAL: MILD STEEL

PROBE MOUNT SYSTEM - FLAT WALL FLUE.

FINISH: ZINC PLATE.

DIRECTION OF
FLUE GAS FLOW

PART B

o 3 (1/8") FILLET WELD I

=
/ ALL ROUND

L

FLUE APERTURE s

i

A

MOUNT HOLE

_— N

b

e

&

VIEW OF MOUNTING PLATE
WITH COVER

| GASKET BE220060

2

(0.78")

WELD FLANGE

PROBE MOURNT
BE220345 ALL DIMENSIONS IN MILLMETRES
INCH EQUIVALENTS ARE IN [}
PROBE MOUNT SYSTEM - CYLINDRICAL

OR FLAT WALL FLUE.

7KH SUREH HQG FDS FDUULHV D UHPRYDEOMH ILWRVLQJ WEBHH DPED HF RBQUREH UHSODFF

ZLULQJ 7KH

KH[DJRQDO FDSV YLVLEOH RQ WKH SUREH UHDU IDFH DUH WKHUH W

JDV SRUW 7KH ODWWHU LV PHUHO\ D WXEH WKDW SDVVHV GLUHFWO\ LQWR WKH I

WHPSHUDWXUHY WR EH WDNHQ XVLQJ RWKHU LQVWUXPHQWDWLRQ

VDIHW\ DQG DFFXUDWH SHUIRUPDQFH

2SWLRQ OLQNNXGLMHFWLRQ

*HQHUDO

$FFHVV WR MXPSHUTV DQG

7KH 1; KDV D QXPEHU RI

%RWK SRUWYV |

IXVHYV LV JDLQHG E\ UHPRYLQJ WKH EDFN FRYHU

RSWLRQ VHOHFWLRQ OLQNY ORFDWHG RQ WKH FLUFXI

PDUNHG RQ WKH ERDUG DORQJVLGH HDFK OLQN 7KHVH OLQNV PXVW EH VHW WR V
WKH FRQWURO 2Q VRPH YHUVLRQV R IUW KH1U R\ UMRKOH DRESGA. MR.QR @D Q NOH V@& Q XV H V

ODEHO DWWDFKHG WR WKH PRXQWLQJ PEDVHT

IURP ZKLFK WKH SURGXFW PXVW E




JP3

AHZ21822

/Bussman S504 series

P/N GMA-1

1 AMP (Fast Acting)

( to protects 5V DC circuit)
Alternate Source:

Mouser Electronics
PnN 504-GMA-1

Bussmann - S504 series

|_P/N GMD-630 (TIME Delay) for 115V

P/N GMD-315 (TIME Delay) for 230V
( to protect 24V circuit

Alternate Source::

Mouser Electronics

P/N 504-GMD-630mA

P/N 504-GMD-315mA




/LQH VXSSO\ YROWNX8HO0)/.

WARNING

,QFRUUHFW VHWW:.LGQJICDIPWKH RWQEMVWUR\ WKH XQLW

7KH SRVVLEOH VXSSOKRRQVEBDDODRZDWRIKPWRHUVOWKXWKHUDWLQJ ,QFRUUHFW \
HVXSSO\ VHOHHAWIORRDANVBGINGPDIH WR WKH XQLW
7KH FRUUHFW IXVWL®JISIRXOQNG BH | L VRWAVHRG P DD LLOAKMUMHOWRL@ GDPDJH WR WKH FRQ

XSSO\ YROWDJH 9 /LOQNV UHTXLUHQXVH UDWLQJ P$
/. DQG /. DQWL VXUJH * 7,0( '(/$<

/. DQG /. DQWL VXUJH = 7,0( '(/$<

6(16 ,1 DQG 6(16 6833 ERLOHU WHPBUSWHVVXUH VHQVRU

, b ERLOHU SUHVVXUH WHPSHUDWXUHRWRYRYV RYHRXCIONWLRQ BR® HE) WLRH
VXLW WKH W\SH ROWHDQWRWHDRGUHRHQW )RU H[DPSOH

-3
VEe Y x )RU D P$ ORRS SRZHU VHQVRU FKRRVH D 9 VXSSO\
-3
1 3. 287 x JRUD P$ ORRS SRZAFKRRMBWRWUHQW ,1 LQSXW
-3
V[Es. v x )RU 1; . RU 1: FKRRVH D 9 VXSSO\
-3
1 (e8] 287 x )RU 1; © RU 1; KRAVH YROWDJH 287 LQSXW
-3
Y[epa v x JRUD 9 PRGXODWLRQ VLIJQDO FKRRVH D 9 VXSSO\

-3
1 [epe| 287 x J)RUD 9 PRGXODWLRQ VLJQDO FKRRVH YROWDJH 287 LQS




5(027( 6(732(NXB100)

, ] WKH UHPRWH VHWSRIOQMW REUWH MQUDXWNWBW CHH N H® WRRY XILWOQW KOH MRS H [DF

JP2 Xx JRU D FXUUHQW LQS>XSWWHW R WR HWQLVHWRREXQUHE MM G H

E}UT IN

JP2
Ut

JP3
out out

IN IN

Xx )RU D YROWDJH LQSXW VLIJQDO VHW -2 VWRO? BR QRHHAQYWGU I

VHULDO FRPPXQLFDWLRQV (WX6WDB)LQDWLRQ UHVLV\

30HDVH QRWH WKDW MREP $5QLFIYWURRY UXNSBDIWMKG ED
FRQWURO LV QRQ IWROPVDHDG DRG WHGHEAW B U TXHY W@ F
FRQWUROV DW WKH HRDAVR R Q/\K HE ¥\R F/RORQUUADGN. KVIHYWH WVRK LV
,1 SRVLWLRQ $00 RKRXHIG FIRIDWHUW & 2 871 © R VWLAWL R\DR W/
RQO\ WZR FRQW URRRPXQHFROQ WKV E XR/Q \EFRW/ KV K R QON.(
WR WKH ,1 SRVLWLRQ

127(NOT 9LVLEOH ,) WKH RSOWMLRBQXOKWHUERDUG LV LQ\

,VRODWHG 02'EXWIL5BO FRIPPXQLFDW LR Q\ WLHdaRRia Boart)R Q

RS485

JP2
our out

IN IN

LULQJ

*HQHUDO

7KH RSWLRQDO GDXJKWHU ERDUG SUR YRRAXQ D BDMVIRRC
IXQFWLRQ WK HJWWIPWRD W VRGO HF WMEPEB\HUV RQ WK
GDXJKWHU ERDUG EXW WK IS UWRWULBIHBDDY SDUW RI WK
7KH WZR FRQWURONKH RRWRXQH @ B WL RIQ W B XBR WKKR K O G
WKH -3 OLQNV VHW WR WKH ,1 SRVIGWHIRYQH $\KH FOL R I
WR WKH 287 SRVLWLR@W URRPYOD WHZ R F MRKQN FERP\P X\OH\F
WKH OLQNV RQ ERRWW KFHR QIWSJRR\OLWY L R Q

5($' 7+,6 ),567
7TKHUH DUH QXPHURKY PRQWURQWY EUDEGH I6QHAWRIERIGI KR XW WKLV
PDQXDO 7KLV LV D/VHPWRWR/ DRWLBEOH RIDHYVIWLWREAH RQO\ DSSURYF
ZLURU WKLV FRQWURO :KLOW RRXH RJHOKHNGHIGWRLFH LQGLFDWHYV Wk

DPRXQW RI

FRYHUDJH WKLV LVHEGRW QN KH R O:\KLIDAFHWIRW LQ WH X

DQG GUDLQ " VKLHOFRDHGELRQWHLYSHFDIWHV FRRYBUBGHVNR DSSUR[LPDW
IRU EUDLGHG W\SHWLRIQ FO DPVWMHUV HRILW KM WWKBILGHISXRUHG QRLVH

LPPXQLW\

$OY/HRF IWIOHIURXQGLQJ FODPS ERWRRQSWRYV GFHR QWHRXDW

FRQQHFWLRQ WRDRWOPRKNMHORA O, ¥ K GG & VR®RWXRBMN. DR QY K i
3SGUDLQ" ZLUH WR D JURXQG VWXG GRHV QRMRGURSHUO\ SURWHFW W




CAUTION

X 'LVFRQQHFW WKH SRZHU VXSSO\ EHIRUUI-I-HYHEHQJ/ILQ—IQDLI—Q%]\N&Q.\FWDOOE
VKRFN HTXLSPHQW GRFEDRH FORQWURIOD Q BQH GLRZARD $HE W
PD\ EH LQYROYHG
X :LULQJ PXVW FRFBISBOAIADE M BRGHYV RUGLIWIQEGY DRG U
X /RDGV FRQQHFWHG WR{WKH 3RSWLRQDODRIBXREWHE FHRD UG
R[\JHQ SUREH LQW HN IHD[FH HPG WW\K R\VRH O ILVIMFHD®V L R QN K| VRHH Q L C
WKLV PDQXDO
X (QVXUH WKH PD[LPXP WRWDO ORDG RQ WKM &SI\ EX®DRID-EWE QUV V
ZLWKLQ WKH VSHF PIR EQ WIQR @V DRY GVIKHD WXWHEDEOH E K

Xx 7KLV FRQWURO 086FWQY ERQ@HFWHG WRHWQ\ SWUW Ry D 6
/IRZ 9ROWDJH 6(/9 FLUFXLW

:,5,1* ;167%$//$7,21 0867 %( &%$55,(' 287 %< $ &203(7(17%U(&T'5,&
68%-(&7 72 , ( ( :,5,1* 5(*8/%6 %6 1(& $1' 252&$/ 67$1'$5'6
t+,&+ 0%< 35(9%,/

+$=$5'286 92/7$*(6 0867 %( ,6Q/%67()25( 6(59,&( :25. ,6 &$5%5287

7KH 1; XQLW 0867 EH WRXQWHUEXUQHP LFDEUW QHMEIOBRE7VEH JURXQGHG HDUW
WR WKH RYHUDOO HQNORH PO WR AHIDVBAOMH RSHUDWLRQ

'R QRW XVH D JUHHQZRAR QIGHKHF @/ RRUOIRRR) B U SXKIBR VKM RW QG HDUWK 7KH PHWDE
DOO FRPSRQHQW SDUWW HG 6w RE Bl URRX@Q@EH DMK RXIVLQAIHIQ \HOORZ FRQGXFWR

7KH VFUHHQ RI WKH VEZJQPW EB EXO/HH G 8WRDSHWRY UGR XYQKGH HDUWK D VHSDUDWH F
XVLQJ WKH ODUJHVWOBHRVMWNMHBRWRQBWAQG \HOOWRXK JULUH SRVVLEOH 0867 EH PI

7KH VFUHHQ WH U P LRX® WKRIQFRQMABR/O DWR RQOR B FRVIGGHFWLRQ RI WKH FDEOH
WKH PDLQ XQLW WE&H\\VGRUQRY SHEIYHO H7 X FIUHHI@WD O 8BDEEH FRQQHFWHG DW WK
WHUPLQDWLRQ ¥QORSV RWDW HE RMHQHIZ EVHE OHV W&e¥ [EFFRBSHU EUDLG VKLHO
W\SHQG QRW HIRLO ZKWKFGRDR Q/REWHIH WUDLQ ZLUH LV LQVXIILFLHQW WR SU
VFUHHQLQJ Rl WKHKHULH QVOYOIVERGQW SHRWLWKRIQI RLRO RRQGUDLQ DW WKH PDLQ

6HFXUH DOO FDEORGXDNWWGERWKFRQGYV XVLQJ D VXLWDEOH DQFKRUDJH PHW

$00 FDEOLQJ WKDRS HY W ABOL\WHEEMNR EW LPXWUDQG VLQJOH FRQGXFWRU FRU|
LQVXODWHG $PP DQG VKRXWGNKH UHTXLUKRPHQWWR ( 1(&

7R FRPSO\ ZLWK (0& UHTXLUHPHQWYV ZLQDHOWKH. WK QWHELR @ HR BDESD\HREWH R
DQG VFUHHQ FRQQHFIWQRPD[REXP FDIE@H OHJKMKPO QXUIPWYLRIQY RI WKLV
HTXLSPHQW UHFRPPHQGVY WKH XVH RI ERRS@DBN [HUEHOHN ROQDBY/QFAH UH HQ




Bootlace
Ferules

7KH HTXLSPHQW GHVFULEHG LQ WKLV P DOQLDIF H DWR EWM KD 8\ HDVQN\GH 8/ IR IUU IR
WKH VHFWLRQ KHDGHG pDSSURYDOVY +RZHUY HW CR R W If @ PRMRVLRE W R D
UHVSRQVLE LLGLWWW DRI OMHKWW R FIRNX®MWH LQVWDOODWLRQ PHHWY WKH UHT
GLUHFWLYHY UHOHYDQW WR WKH SDUWLFXODU LQVWDOODWLRQ

,03257%$17 :LULQJ *XLGHOLQHYV
$00 ZLULQJ WRUWKRPFABQMURO IDWLRQDO 6\WDWH G I@\EH URRDHD B O HFQWXLCF

PXVW PHHW RU H[FHHROWRBHKS UKHNVHWQW RQ QO @ FRQGXEWARSDEHZO H J
YROW PRWRU ZLULQWZERXDGWI HT X RORMQ I ® @ WOW Wi RI@MEL RRG B (RPW BWLGDQ

,03257%$17 /RZ 9ROWDJH YHUWLFDO WHUPLQDO VWULSV

$00 ORZ YROWDJIJH PXQIERK DWWV RDQ @G LRJRH KROK\OVE HEG EXI@®IGMG WABBWHZLUH RI W
VSHFLILHG JDXJH DQG QXPEMIHRI UMRQGXAPWWRKN RQO\ DSSURYHG ZLUH IR
1R 3RU HTXDO LV SURYLGHG 8VH RI ZLUHDQ B, ' ZIBURYPHWE\E\ )LUH\H P
$00 ZLULQJ WR WHUPB@D @ECRPBN BB QDO EXREWHU ERDUG H J 9)' DQC
3RZHU &$1EXV ZLULQJ WR WKH GLVSOD3HBSBXVYWUHHH QHaFH ZWKIHEH O 16 G UEHJ DV
EHORZ QR RWKHU VXEVWLWXWLRQV PD\ EH XVHG

$0OSKD &DURO %HOGH\% +DUWLQJ
FROQGXFWRUWVRQGXFWRBRQGXFWRURRQGXFWIRU)
9 & 1%
9 $

127( ,1 %HOGHQ $ ZLUHL QO EMHBHEWVZDUXIMWR XVH FRC
DGDSWHUV SHU GHYiGHB LIV ZIBUBHE? D ¥ MH

7TDEOH $

,03257%$17 /LQH 9ROWD IDHO WRWIPR@MNG (E DWW RYRIW 3' + WRS PLGGOH 3)
VFEFDQQHU _PXVW 127 EH VKLHOGHG ZLUH

$00 OLQH YROWDJERZUUHQWPRXVWKBK P$:F++1 7P)1 RU HTXDO

7KH IROORZLQJ WDEQI IS URY LFKROWY BUW LGFIORMPUH(F$SH 1XPEHUV RI ,(& (G
&ODVVLILFDWLRQ '"HV(OBQD\WWHN QPH HW FRU WH VW & MWVTIKHLUHPHQWY IRU WKH [
&ODVVLILFDWLRQV WIRN WEKEYH/MRRRRGFREWHEW XVRB W& FODVVLILFDWLR
DQG WKH 1(0$ WR ,(& RREDBUNVH RGIULILHG E\ WHVW




1(0$ (QFORVXSHHIXPE

(& (QFORVXUBDMWMRQ
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DQG ; , 3
3
DQG 3 3
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7TDEOH

%

,QWHUQDWLRQDO :LUH 6L]H$HORQE HRINQ R QRTDE OKRIZDWHI BVD SR/ LEOH KRZHYH
ZKHQ FRQYHUWLQJ $:% POGLRHFKHLF GLPHIQWWRORU W BROFBARX® FREOH DOVR
YDU\ GHSHQGLQJ XSRQ PDQXIDFWXUHU

American o Nominal Nominal | Cross Sectiongl ** Stranded Constructio
Brown & British Conductor| Fractional| Conductor| Conductor Are@ Wire Numben Strands of
Sharpe’s | Standard| Diameter (0) Equivalent| Diameter (O Sq mm of x Diameteftrands
AWG SWG (inched (inchey (mm (mng) (inche® (mn)

[ [
[ [
[ [
[ [
7DEOH &
&21'8,7 &211(&725 $'$37|(56
OHWULFLWRK 136/ )HPDOH
'HYLFH JLUH 3DUW 1XPHHU
1:& 6HUYRPRWRU
1;& 6HUYRPRWRU
1;& 6HUYRPRWRU
1;& 6HUYRPRWRU
1;& (; 8VH VXLWDEOH (; W\$H FRQGXLW
1.8 (; FRQQHFWRUV DQG JJDQG V\WWHPV
1;,,$76 ,QOHW $LU 6HQVRU
1; *DV 3UHVVXUH 6HQVRU
1; DQG 1; 6WHDP 3UHVVMXUH 6HQVRU
1; DQG 1; %RLOHU 7THPSHUDWXUH 6HQVRU
1;2 ,17 2[\JHQ ,QWHUIDFH
$O0O3YREH $VVHPEO\
1;2 75,0

7TDEOH




*URXQGLQJ FDEOH VFUHHQV

7ZR VFUHHQ WHUPLQDWLRQ FODPSV DUH/BURNYWERQ RDPADEMH ;VF UHRLQW H
WV\SH ZKHUH QHFHVWDLA XIMHWEKZHL W® LDG GV KH KWFHIW HE@W R | WKHVH FDEOHYV
WHUPLQDWHG WR WKH FDEOH FODPSV D/X® MWKIHR QFO H MWD FO® @/ KON FR EICCHVX
SRVVLEOH WR WKHPKHURHQDOM WRQIDKIBWHGH GKHNEOWKY DUH UHTXLUHG W
XQLW WR FRQQHFW WRODDWR\SHKR Y LI MGFWRRHDYOWR R B/H W RRUPH W DG VED L O |
WKH EUDLGHG VKLHRGHDGF K FDEBOOH & K/HF WDHOIMK ROBAH VKRXOG EH NHSV
SRVVLEOH EXW LQ DQ\ FDVH 086 PR RS HJFDHE®H pWDLOT

&RQQHFW DOO EUDLGHG VKLHOGHG VFUHHOMIG XALUGO GWHED REE B\WLR Q URX
SURYLGHG RQ WKH FRQWURO &R QQH FIW WXO dBir@VaHyH VALUMKH @K MV R [FHBXQ R
WKH FDEOHV WKDW FB@®H AW Q/EHS WHPVERUM ZKWWHG  AKIHQIHLW i) XQ WK UR
RQH XQLW WR FRQQHFW VDR 1D GR W K HE HWW KM R\LFDIDMN @HF R § (PHOAVQW DL QH G

7KH FDEOH VKRXOG EH SUHSDUHG E\ FXV
LQVXODWLRQ WDNLQJ FDUH QRW WR GDF

=

3XO00 WKH LQVXODWLRQ DSDUW WR H[SF

VFUHHQ
| %BBE 60LGH WKH H[SRVHG FEI® IEG{ WEHHB QW K H
FDEOH FODPSV RQ WKH 1; 7KH FRQ

LQ PP SURYLGHV DQ HDUWK JURXQG

[© O|$E[ J%p

7RWDO OHQJWK RIFKRFPIEXYHEDEXWHW QRW H[FHHG IHHW




*5281' ($57+ FRQQHFWLRQ

7KH PDLQ XQLW RBEHEWHG WIRUMWKR X Q& HRHE ROKRKFEVBLEH PDGH DW WKH VWXG ZL
VKRZLQJ WKH *URXQRBO HDKIWKF RQREH FWWRQ DY QMAT XQ UHIGH RYHUDOO HOHFWUL
LQVWDOODWLRQ (D& G HWQIRIPHD QWKHR | W BHOXTUXH S’PRH GRP SO\ ZLWK WKH ZLULQJ
ZLOO DIIHFW WKH SHAU VR Q DR W IHEKRXMUFRQGLWLRQ WR RFFXU (QVXUH V
HOHFWULFDO FRQEHPREHRQ EWR W E GWK HQHLL & DIM® WHKHH @ XEHWZHHQ WKH EXUQF
JURXQG HDUWK :KHVURUDMFHHIYYDSDLQWQBEMLRIERBFERMWY DQG XVH VKDNH SU
ZDVKHUV WR HQVXHRAWUUHFRDQ CARIH H PWIKRHQO B O Z 1B VVWWRGIOHR VDVUHIBDFIWIR XQG  HD UMW
ZLUH SRVVLEOH

*URXQG HDUWK (&iRl@yQittF WLRQ

7KH GLVSOD\ XQLW 086% WR FRRQGEWHDUWK WKH FRDW HFKH R @ ¥E& X Q& EWK R
WDJ VKRZLQJ WKH *URXQG HDUWK V\PER® WRK PV IFR\Y R HF WLKRHQ RWHU BDXOL HO H|
WKH LQVWDO ODWUR Q0 R GG BIRWPDH MH R MW KBILBRKXIHS WHRQFRPSO\ ZLWK WKH ZLU
UHTXLUHPHQWYV ZLORQ BDIGIFMWVRV K BIHOUQRD RYH D KD]JDUGRXV FRQGLWLRQ WR R
WKDW D JRRG HOHFWULFDO FRQQHFWLRQG WR B GEHX BB WU HHD@ I @ WWKK WE& HE )X\ Z W
SDQHO DQG JURXQG HIPHMVID U\ KHEHWDS H DIQ\RPDERGQBIFWLRQ SRLQWYV DQG XVF
SURRI ZDVKHUV WR HQN\OHAVD LLFHDADL B FQQIHRWRIRW K BKHLYQDO FDEOH 0867 QRW
SURYLGH WKH HOHEX\QUG FBDUWDK H WD\ \J BASLCRUD WWHL DR QMKHF ODUJHVW FURVV VHFW
JURXQG HDUWK ZLUH SRVVLEOH 0867 EH PDGH

I WKH GLVSOD\ X@WRLY PRXQMUH G DLEH QMW GIRRY BUIVORG FREPDWFWLRQ EHWZHH
WKH GRRU DQG WK HDRDGIQVEREL YIRWD LER R ®/ BIfOWM EMWZADHQ WKH GLVSOD\ XQLW DC

*URXQG HDUWK (&xRg@rQproBaNhteRage)

7KH R[\JHQ SUREH L Q88 R EID FR EQHWWH G FRR) @ B BW KFEEQY PHREX-OBW WKH WDJ
VKRZLQJ WKH (DUWKROQ\PERWLRKLWFUHTRLWKE R'RHRDIDIMMO R F WKIHF DQVW DO OL
DQG HQVXUH WKRHUPDEQSEHWRI WKH HTXLSPH@WZ LIMP K OXKIHH ZNR FRRP UHTXLUHPHQ W\
WKH SHUIRUPDQFH RIPDKH VXVW HPGEEI B FRRQY@RWRFFXU :KHUH QHFHVVDU\ VFU
SDLQW DZD\ IURP FRQQHFWLRQ SRLQWY DQG XVH VKDNH SURRI ZDVKHUV WR }
VFUHHQ Rl WKH VLJ@D®SURNYEGH DIQOBDYWEFHRIQW HFWILRW FRQQHFWHG WR WKH
LQWHUIDFH HQFORVKE B QB PVISOQ DIW G MV EQ 1 BMIGHDERYHH VW FURVYV VHFWLRQI
ZLUH SRVVLEOH 0867 EH PDGH

*URXQG HDUWK (£2RQrQotbFs\And Repsors)

$00 VHFWLRQV Rl WHKWDFR B /RRROVXIUMK P867 EH FRQQHFWHG WR HDUWK WKH
DW WKH WDJ VKRZLOERWKR U DWRVW KH BR GAKRIVWKHR GEIMEWLRQV DUH UHTXLUHG
WKH RYHUDOO HBHRWKULEQOWIOPBWWLAG BEGIRQRRQAHVRKI WKH HTXLSPHQW I
FRPSO\ ZLWK WKH ZHQWE@JZUBDXRUHPW RIKWKIHYVIRWPRPQFGG PD\ FDXVH D KD]DL
FRQGLWLRQ WR RFFXDU\: KHRUHD Q H AHY\ SDERGWQBEMLRIRBRLQWY DQG XVH VKDN!
ZDVKHUV WR HQVXHRAWUUHFRDQ CARIH) H P\ L RWX H7 K HI Q POOFMRWHSH RYLGH DQ HDUV
FRQQHFWLRQ VLQFHHGNVWR \§RMW \FIROYPH PRWRU PHWDO ERG\ D VHSDUDWH FRQ
DERYH XVLQJ WKH OWURK\DW PWRI\DVH\DARN & 85 7 UEH SARD/G/H. E




THUPLQDO "HVLIJQDWLRQ

$00 WHUPLQDOV ZLWKKXQ LM BWHHW\RIVOHDRD KEDHAH. J BID WIKRHQ S RWR LEEHGX W\ R ZL

HUURUV 7KLV LQIRUPDWLRQ LV WDEXODWHG EHORZ

7HUPLQDO IXPEHU /REDWLRQ YXQFWLRQ
3% 1; 9DF $® IRU 6HU YSODHW¥ - ODF
3% 1; 9DF 6XSSO\ IRU HUYRV 'LVS@DFHWF
33 1; &$1 &S$1EXV - 9
33 1; &$1 &$1EXV - 9
3% 1 1; .5 _QWHNVHG 6FDQOHU VHH QRWBF
3% e 1; , 5 ,QUDWHG 6FDQQHU|VHH QRWGIF
33 1; $QDDRXW ([WSRZHUHG - OGF
3% 1; $QDORJ ;QWW SRZHUH[G - 9GF
33 1; $QDDRXW ([WSRZHUHG - OoGF
3% 1; BHQVRU 7HVW - OoGF
3% 1; 9GF IBXWIQDOV - 9
3% 1; $QDORJ ,0QSXW *DV SUHVVXUBGF
3% 1; 6HQVRIDEX 9GF 9GF
3% 1; 9GF IBXWI@DOV 9GF
3% 1; $ODDRRXW - OoGF
3% 1; 9GF YR IRU VHQYRO WL 9GF
33 1; BHQVRU 7THVWI[IRQGL1; | - 9GF
VHH QRWH
33 n 1; 9GF IRU LQSXW VLJQDAQV ZLWK R[WHUQDO
SRZHU VXSSO\tVHH QRWH
3% 1; $ODORJ LOSXW  %RLOHU VHQVRIF
3% 1; BHQVRU 6XSSOV 9GF R 9GF RU 9GF
3% 1; 9DF 6XSSO\ IRU 6HUY[RV '-VSODK HWF
3% 1; 9DF 6XSSO\ IRU 6HUY[RV 'VSODK HWF
3% 1; &$1 &SIEXV - 9
3% 1, &$1 &SIEXV - 9
3% 1; "LIJILWDOVORX X850\ WR 3% - 9
306 " 1; YXHO VHOHFW GVHHVQRWH S XW 9
396 1; 3URILOH VHOHFW GLJLWDO LQSXW
VHH QRWH
3% 1; "LJLWDO KLJK WHVW \JXSSOV-W® 3%
3% 1; "LILWDOW RZVWSISO\ ', - 9
3% 1; "LJLWDO LQSXW - 9
3% 1; "LJLWDO LQSXW - 9
3% 1, "LJLWDO LQSXW - 9
3% 1; "LJLWDO LQSXW - 9
3% 1; 'ILWDO ORY SEHVW - 9
3% 1; "LJLWDO LQSXW - 9
3% 1; 1L W SRW. Q - 9
3% 1; "LJLWDO LQSXW - 9
3% 1; $LUIORZ ORZ YROWDJH - 9
3% 1; $LUIORZ ORZ YROWDJH - 9

9ROW



7HUPLQDO IXPEHU /RFDWLRQ YXRFWLRQ 9ROWDJH
3& 1; VRODWHG FRPPV JURXQG + 9
GDXJKWHUERDUG
3& 1; VRODWHG GRRRMHUERDUG i09
3& 1; _VRODWHG GPOPRKWHUERDUG + 9
3& 1; 56 JURXQG 1; 109
3& 1; 56 % 1; + 9
3& 1; 56 $ 1; 109
3 1; 9HOQW )DG BNOMED 19
3 1; YDQ UHOD\ RXWSXW + 9
3" 1; $X[ 3 XP U B CROSXW i 9
3 1; 9HQW UHOD\ RXWSXW + 9
3" 1; $ODUPSRXW i 9
3( 1; 1; OLYH 9bF
3( 1; 1; QHXWUDO 9DF
3( 1; JOLWLR@RBWOD i O9DF
3( 1; +LJK YROWDJH GLJLWDPD LQSXW LQSKW +
3 1; + 1K Y RIBWGILW SOW. & W i O9DF
3 1; %XUQHU VHOHFW + 9DF
3( 1; ODLM®Y 9DOYH RS¥AID i O9DF
3 1; ODLQ *DV 9DOYH UHOD\ RXWSXW + 9DF
3 1; 3LORW 9D RYSWWHOD i O9DF
3 1; ODLQ 2LO 9DOYH UHOD\ RXWSXW + 9DF
3) %o 1; 89 JODPH VWBN RIU%W H 9DF
3) %o 1; 89 JODPH VWBN RIU%W H 9DF
3. 20 6HUYRPRWRU S® 9DF 6X i ODF
3. 2Q 6HUYRPRWRU 9DF 6XSSO\ + 9DF
3. 20 6HUYRPRWRU &$1 109
3. 20 6HUYRPRWRU &$1 + 9
3. 20 6HUYRPRWRU B6FUHHQ FROQOHEWLRQS®LFDEIOH 1RW D
3* 2 7ULP ,QWHKSLDFS8DF & i ODF
3* 2 7ULP ,OWKSLDFS8DF & i ODF
3* 2 7ULP ,QWKBILDFHK 9
3* 2 7ULP OWHKSLPFRZ 9
3* 2 7ULP _OWHUIDFHPS$ ,&XW 0 9
3* 2 7ULP ,QWHUIP¥ HXW 9
3* 2 7ULP ,QWHUIP¥ HXW 9
3* 2 7ULP ,QWHUIP¥ HXW 9
3* 2 7ULP ,OWHUIDFHPS$ ,&XW 09 9
3+ 2 7UUP 3URE®DFN 9
3+ 2 7ULP 3URHKG 9
3+ 2 7UUP 3URHEMWORZ 9
3+ 2 7ULP 3URPHHOQ 9
3+ 2 7UUP 3URE®MXH 9
3+ 2 7ULUP 3UREHWH 9
3+ 2 7UUP )IDXHW KH UIDRIF R} W H 9
3+ 2 7ULP )IDXHW K H US®DRIF RXH H 9




7HUPLQDO 1XPEHU /IRFDWLRQ )XQFWRBWQWDJH 50QJH
1: 1: 'LVSOD\ 5HOD\V +#+ *HQHUDO 3XUSRVH 6KRZQ
JRU $ODUP VHH 6 RRBWILRQ [ 7TDEOH $
35 'LVSOD\ §QLW 5HOD\ RXWSXW | QRUPDOO\ RSHQ
35 'LVSOD\ §Q3HOD\ RXWSXW QRUPDOO\ FORWYHG
35 'LSO\D8 QL \ RX®\W HFRP®PRQD 4 9
35 'LVSOD\ §QLW 12 &211(&7,21 +
35 'LSO\D8 QL \ R&W HQ R WBBHDIIMD 4 9
35 'LVSOD\ §QLW SHORRERWGS®\ FORVHG +
35 'LSO\D8 QL \ ROSMW VH OFRPPRQ 4 9
35 'LVSOD\ §QLW S HOQRREBRWS®\ FORVHG +
35 'LVSBDL \ RXBWSXW \ RESBID O O 4 9
1:76 7RXFKVFUHSD\LSHOD\V +# *HQHUDO 3XUSRVH|6KRZQ
JRU $ODUP VHH 6HFWLRQ 2SWLRQ [ 7TDEQOH &
35 'LVSOD\ §QLW 5HOD\ RXWSXW | FRPPRQ
35 'LSO\DD8Q L \ RXSOW H O RUFPDRRH G 4 9
35 "'LVSOD\ §QLW 5HOD\ RXWSXW | QRUPDOO\ RYHQ
35 'LSO\D8QL \ RX®W HFRRPRQD 4 9
35 'LSO\D8 QL \ RSOW HQ RUFPMRIH G 4 9
35 'LVSGBDL \ RXBWSXXW \@RBBIBRD O O 4 9
35 'LSO\D8Q L \ RX®0W HFRRPRQD 4 9
35 'LSO\D8Q L \ R&W H Q RUFPMRRH G 4 9
35 'LSO\D8Q L \ RX&OW H Q RABHDIDO 4 9
35 'LSO\D8 QL \ RX®W HFRRPRQD 4 9
35 'LSO\D8 QL \ RXSOW HQ RUFPDRIH G 4 9
35 'LSO\D8 QL \ R)&W H Q RABHDIDO 4 9
37 'LSD\D8 Q L 9DF 6® i O9DF
37 'LSD\D8 Q L 9DF 68%® i 9DF
37 'LSD\D8 Q L & $ 1 i 9
37 "LVSOD\ QLW &$1 + 9
37 'LSO\D8QL | 6FUHHQ FRQQHFWLRQ S®LFDERW D
= 'DWHU YRDUG &ISRBHQHIE RXW i 9
= 'DXJKWHU|[%RDUG RX&KDQQHO P$@ + 9
= 'DXWHU YRDUG &ISRHQHIBE RXW i 9
= 'DKWHU %YRDUG &ISRHQHE@ RXW i 9
= 'DXXWHU YRDUG &KDQQHO RXWS3XW > 1 PH@
3= 'DKWHU %YRDUG &SRB QHE@ RXW i 9
= 'DXJKWHU|%@PRGHU SUR[LPLW\FRXQWHUW 9
YJHHGEDFN
3= 'DXJKWHU[%RDUG (QFRGHU 6XSSD\
3= 'DXJKWHU|%@PRGHU SUR[LPLW\ FRXQWHHY 9
JHHGEDFN
3= 'DXJKWHU|%RDUG (QFRGHU 6XSS[0\
= 'DXJKWHU|%RDUG (QFRGHU )HHGEDFN 4 9
3= 'DXJKWHU|%RDUG &KDQQHO )HHGEDFN > P$|@
= 'DIKWHU %RDUG & KD&KIHIQHO i 9GF
= 'DXJKWHU|%RDUG &KDQQHO )HHGEDFN > P$|@
3= 'DXXKWHU %YRDUGRXBSXW FRPPRQ i 9

1L

9G

9(



9ROWDJH

RSHQ

7HUPLQDO IXPEHU /JRFDWLRQ YXQFWLRQ
3= DXJKWHU|%RDUG 5HOD\ RXWSXW QRUWPDDO\ A
3= DXJKWHU|[%RDUG G5HOD\ RXWSXW FRPPRQ
3= 1,%96" SHOD\ RXWSXW QRURPADOO\ RSHQ
127(6
JLUH\H VHOI WHVW VHQVRUV 1; [ 1: ]
T  )LUH\H VHOI[WHVW [IDQG HQD® O\ SRZHSHBHQVRUV

T JYLUH\H $SSURYHGF IOQHIWD WG 3KRHPL[BEVRULMWLIKW VHULHYV

[[[[ ZLWK 2:5 FDEOH"
6HH 6HFWLRQ IRU GHWDLOV

%0 'R 127 XVH VKLHOGHG ZLUH RQ WKLV FLU

FXLW

+

o~
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/,9( DQG 1(875%/ (NXEAGPD\

WARNING

,QFRUUHFWR/HWKHL YR EEIW DLONV :,// G R GHNWWKWHRXQLW

7KH /,1( DQG 1(875%/ VXSSOLHV PXVW EH FRQQHFW
0s: & XVLQJ PXOWL VWUDQG VLQJOH FRQGXFWRU FRUH
$:* PP ZLUH 7KH OLYH FRQQHFWLRQ 0867 EF

o ;
o0 3( 7] I.9( IXVHG ZLWK D PD[LPXP UDWLQJ DV VKRZQ
1(8758%/ 3( 1 1(875%/

127( /LQH OLYH LV, MHIXVB(JUHDWHUWH® QHBBFKVUH®D\ VDIHW\ VKXWGRZQ DC
FROQWUROOHG VKXWGRZIQH®R XW3 XWK VX $\SH U/MH.SIDUD W3B6G\HNVHG DW $ PD[LPXP V
SURWHFW WKH UHODYHARGQGW@FWVWURPDIONB WKDBRWP WHKEIGDODUP UHOD\ EH IXVHG
PD[LPXP WR SURWHFW DWFRA\HV UH R P \PZRIQW L Q JMD X KH AKQPRUUHFW DODUP LQGLFDW

%XUQHU | D@XKBONS X W

7KH EXUQHU IDQ RXWSXW PXVW EH FRQQI

1(875%/ WR WKH HIWHUQDO PRWRU FRQWDFWRU X

o(17 )s1 3803 s(ss< | [ T VWUDQG VLQJOH GRXGIDIBRG PP
6833/< ° 3 | 2173872 ZLUH 7KLV RXWSXW PD\ DOVR EH XVHG W

)$1 5(/$< 287387 3 VXSSO\ DQ LEGEFHUWHQRPO ,I D IXVH

JUHDWHU WKDQ $ LV ILWWHG LQ WKH VX!
FRQWURO SDQHO WKH EXUQHU IDQ RXWS
WHUPLQDO 0867 EH VHSDUDWHO\ IXVHG D

PD[LPXP WR SURWHFW WKH UHOD\ FRQWDFWYV IURP pZHOGLQJT

,JOQLWLRQ PDISQORWYHDOYH YHNROD QG SXPS

W LV UHFRPPHQGHG WKDW WKH LIQLWLRQ WUDQ\
PRXQWHG DV IDU DzD\ IURP WKH FRQWURO DV SRV

YXVHV QRW H[FHREVQISYRWHFW DOO UHOD\ RXW:¢
*1,7,21 5(/$< 287387 3 JLW D $ IXVH WRHW KR QX® 6 XSSO\ RU FRQWURO
VXSSO\ EXUQHU VHOHFW LQSXW RU ZKHUH WKH \
H[FHHGV $ ILW DQ $ IXVH WR SURWHFW WKH FR
VHSDUDWH IXVHV RRXMSBWUBOEBDVH QRWH WKH |
YDOYH RXWSXWV DUH VXSSOLHG IURP WKH %XUQ
0%$,1 *$6 9$/9( 5(/$< 287387 P

08,1 %86 9$/0( 5(/$< 2873 7KHVH RXWSXWV PXVW XWLBER PXOMEHGNUDQG VLQJO
3( 3,/27 9$/9( 5(/$< 287387 3 FRUH 39& LQVXODWHGUH ,RPPRVW FDVHV WKH
RXWSXWV FDQ EH FRQ QMR WHGE GUIQHWWREO® WUDQVIRU
DODUP GHYLFH DQG YDOYHV ZLWKRXW WKH XVH RI H
'KHQ XVLQJ SURRI RI FERWVXIRHW VXH® YDOYHV HQVXU
WKH\ DUH ZLUHGYW@WVEB X[ UBIOHJ\ LQSXWV DQG WKH
6833/< 37 )81 5(/8< 28fWpf7 FRUUHVSRQGLQJ RSWLRQ SDUDPHWHU LV VHW

3" $8;, 3803 5(/$< 28738, 3|

08,1 2,/ 9%/9( 5(/$< 287387 3(

9(17 )$1 $1' 3803 5¢

9(17 5(/$< 287387 3 $|/ 0

287387 3°'
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FISISECEICESICESRS)

)XVHV QRW H[FHHGWLW JS BRAVHF \R XDMDIX WNOPLW D ¢
IXVH WR WKH %XUQHU 3DQHO 6XSSO\ UHOD\ FRP
WRWDO FXUUHQW HNFHHSIBUWD WHILW D RQ BRWK UH (
WR DFKLHYH WKLV

7KHVH RXWSXWRPINRPWES XVLQJ PXOWL3WWUDQC
LQVXODWHG $:* H BPQEHUWKLV FDEQH PD\ El
FRQGXLW ZLWK KLJKLWR/OWDIW IZIH U@SVWEH P X VW
PD[LPXP YROWDJH FDUULHG E\ DQ\ RWKANWRDEOF
RU UXQ LQ WKH VDPH FRQGXLW

7KH DX[LOLDBUWRYHGB\YRD®J HUR¥YHR FRRWRDFWYV
WKH UHOD\V V K DYROW BRR PRYXUFH 7KH UHOTL
VHSDUDWHG RQ WK HDFLOUFX U VERDW GWKMKRHS DL U V k
FRPPRQ RU WKH VLQJOH UHOD\ WR RSHUDWH DW
RWKHU V RSHUDWH OWHWRD WR ® WO\ 810D WHO D W
WKH VDPH YROWDJH

127( 7KH DERYH LV IRU BIOPUROD\ IXQFWIMRQVIFIWKHEHRYWLRQ WHKUWDPHWH

)JXQFWLRQ *# 6HH 2SVBIURQUDP P D E O6H BOFRSANIVR Q

[ IRULPSRUWDQW G

[ IRUSRBWDQW GHWMHIDWUGLQJ WKHVH UHOD\V

%XUQHU VHQNXEMO)LQSXW

WARNING

X $Q\ HIWHUQDO OLIPWW HZH YALFWHW LHH KR EXHOWH G/ HQW RWVO L Q H
XQOHVV FRQQHFW HIBUL QW 8 XWK/H DIDF LK LHR BRJHIG HF RIWIK @ F
X ,1 DOLPLW GHYLFH LV ILWWHG L@WFRE W KD EXEQH B I\ WOSHFFON LALIC

WKH WRWDO FXUUHKNWPODHDXDQIBGSEORW YDOYHYV

x $Q\ OLPLW GHYLFMVRRQQHFWRQ@WRRO FX\GW EW WRBUR

VSHFLILF SXUSRVH

IRU ZKLFK LW LV EHLQJ XVHG

x ,I DOLPLW FRQWURO LV LQVHUWHG RRWR WK VW DQ&XW L WK K HL

OLPLW FRQWURO RS RRVHBXR/ VDRIGIOVQRKXWGRZQ
X :LULQJ PXVW FRFBEIBOALADE O ERGHYV  IRIUNGLIMVD IQRE®IWV

DQG U

0%; $
< O—0—"

%851(5 6(/(&7 3| [}

7KLV LQSXW VKRXOG EH FRQQHFWHG \
VZLWFK OLYH VXSSQDDQGGLRUW W DW
XVLQJ PXOWL HWWARIUMG 39 RQLI@VXODWH
$: PP ZLUH B6LQFH WKLV FDEOH
DGMDFHQW WR DQG RU LQ WKH VDPH
YROWDJH ZLULQUDWW®gJYROWD HHF HH G
PD[LPXP YROWDEH FQWURWKGEU FDEOH
FRQQHFWHG WR WKH FRQWURO RU UX¢
7KH GHYLFH FRQQHFWHG WR WKLV LQ?
FDSDEOH RI VXSSO\LQJ WKH FXUUHQW
PDLQ DQG SLORW YDOYHV DQG IXVHG
PD[LPXP RI $

1,9 (

,/ D IXVH JUHDWHY WRDWQHCHHIFBOYH RXWEKWHSBUDWHO\ IXVHG DW $ PL
WR SURWHFW RMXWDBEWQODNWURP pZHOGLQJY




5($' 7+,6 ),567
7KHUH DUH QXPHURKY PHRQWURQD E U DE G H G QUL WRLGERHGI KR XW WKLV
PDQXDO 7KLV LV D/SHPWRVWR/ DEWLIBEOM R DMUKIMVRAQ\ DSSURYHG
ZLURU WKLV FRQWURO :KLOW RMH R HOKHOWGSHBGARLFH LQGLFDWHY WKH
DPRXQW RI FRYHUDJH WKLV LVHERW QN KH. BRI O:\KLIDARWVRW LY WHRH 31
DQG GUDLQ " VKLHORDHGLRQWHLOSHFDIW HDV FRERYBUWBWGHVR DSSUR[LPDWHO\

IRU EUDLGHG W\SHWILRIQ FO PWHBHILWKM BKBLGHIXRUHG QRLVH

LPPXQLW\ $OSHRFLWIOHIURXQGLQJ FODPG GRWRRQSWRYV GHR QWHRXDWH
FRQQHFWLRQ WRDRWOPRNMHORL O, KLHOGV GR QRSV IFRD&XFW RUDWEH VXU
ZLUH WR D JURXQG VWXG GRHV QRW SURSHUO\ SURWHFW WKH FRQWURDO

127( ,1 ZLUH HQWUDQFHV WR WHUPLQDOWIDFMW KR 2DWIKHX) EHUHWKH FRY
U H T Xdrdiddd shielded ZLUH | WKH WHUPLQDOV IDFH RXWZDUG 12 EUDLGHG ZlI
XVHG

)XHO D QIBOMHU RH O H F(dptiar@ls(}NX6100)

%RWK WKH IXHO DQXGQEWRIRQW NBI® HEFHWY KB HFW ERBDIWGR M ) GV WHWH HQ SXWV FDQ
EH ZLUHG DV GHVRAUREE VMG RRU QFOQHY D VWG WUHQFWLRQV

.l EHLQJ XVHG IRU IXHO DQG SURILOHZVHBE FWR PQF WE® JHQB XMWY \PZXIMMF E HV R H ¢
UHFHLYHV DQ LQSXW VLJQDO IRU HLWKHU SRVLWLRQ Rl WKH VZLWFK WKLV D
UDWKHU WKDQ XVLQHMPW RDGXOQ R WHIDIHAMH JDYS XW W

7TKHVH LQSXWYV 0867 EH FRQQHFWHG X'
DIGITAL LOW TEST 2 (SUPPLY To PB 5.2 7) PES []) Al /\ PXOWL VWUD®RE&§ URMHIHIG VKLHOGHG
. 0 VFUHHQHG RU FRUH DV UHTXLU!
FUEL SELECT PB §
O-—J LQVXODWHG $:* PP ZLUH 6LQFH
prorILE seLecT P8 7| [ i FDEOH PD\ EH UXQ LQ FRQGXLW ZLWK
DIGITAL HIGH TEST (supeLy Torea &) P8 & (7] Sa YROWDJH ZLULQJ LWV YROWDJH UDWL
WKH PD[LPXP YROMHIGI E\FDQ\ RWKHU
s FDEOH FROQOQHFRA® WRROWKHUXQ LQ WK
VDPH FRQGXLW
&RQQHFWLRQ 7R ) X H
IURP 6HOHF
3% 3 % SURILOH
3% 3 %o SBURILOH
3% 3 %0 SBURILOH
3% 3 %o URILOH

1RWH WKDW WHKFS\HF WQBVQDROWDREZ Y & DQBQPXOVW EH WDNHQ IURP WKH WHUP
SURYL&H®EHU QR FLUFXPVWDGNHVLQISRNWYGEWKFRQQHERWE QRRRDBEWLRQ RI
DQ\ YROWDJH DERRHW KHRHEWBOPDYEGRW GHVWUR\ WKH XQLW

(LWKHU RU ERWK RI WKH LQSXWV PD\ EH XV

. N Al SXUSRVH VDIHW\ RU QRQ VDIHW\ GLJLWDO 1
¥, 78/ [2: 7(67 6833/< 72 3% 39 @ \ VKRZQ KHUH
)8(/ 6(/(&7 %78/ ,1387 | (7] G ‘ 7TKHVH LQSXWYV 0867 EH FRQQHFWHG XVLQJ P
352),/( 6(/(&7 ',*,7$/ ,1387 (Z O RYHUDOO EUDLGHG VKLHOGHG VFUHHQHG
UHTXLUHG 39& LOVXODWPHG ZLUH

6LQFH WKLV FDEQ@ B ®DDEHQW WR DQG RU LQ
"5281 &/$03 VDPH FRQGXLW DV KILIX YROWIYROWIDJIH UDW
PXVW H[FHHG WKH PD[LPXP YROWDJH FDUULL




RWKHU FDEOH FRQQMRW HRU WK QVKE WRKGWDPH FRQGXLW
1RWH WKDW WHKS\HF WQBYQDROWDREZ Y & MQIQPXOVW EH WDNHQ IURP WKH WHUP
SURYLEH®EHU QR FLUFXPVWD GNHVLQISRXO BXWIS X W \WERHPPR Q@ HFRWWHHEQ W L D O
&RQQHFWLRQ RI DQ\ YYRROOMD KV R E/RK BV G ONPHU PALRW GWHVWUR\ WKH XQLW

/IRZ 9ROWDJH '"LILWD@X6QBXWYV WR

7TKHVH LQSXWV FRNQVBPHHXNWAHWBHIGRDWHG IXQFWL
N f\ DV OLVWHG IRU RYWLR®BDUDPBMWIHXNLYH
7TKHVH LQSXWV 0867 EH FRQQHFWHG XVLQJ P
1 RYHUDOO EUDLGHOHMMKQHG GWBR FRUH 39&
LQVXODWHG $:* ZLURPG6LQFH WKLY FDEOH
PD\ EH UXQ DGMDRHQW WRHDWEH FRQGXLW
KLJK YROWDJH ZLULQJ LWV YROWDJH UDWLC
PD[LPXP YROWDJH FDUULHG E\ DQ\ RWKHU FL
WR WKH FROQO@ URKCHRADPHFRQGXLW
1RWH WKDW WKHVE\QOBXWORLZ YROWDJH
9 VLIQDOV DQG PXVW EH FRQQHFWHG EH\
UHOHYDQW WHUPLQDOV SURYLGHG
8QGHU QR FLUFXPVWDQFHY VKRXOG WKHVH LC
GROUND CLAMP EH FRQQHFWHG WR PDRRYQSFWHRY/ IRD D Q\
YROWDJH DERYH YROWVYLNORDWEKHVRWHUPLQL
GHVWUR\ WKH XQLW

DIGITAL LOW TEST 1 (SUPPLY D1 1-4) PBY

DIGITAL 1 INPUT PB 10

i

CECECECICKSISECES)
i

DIGITAL 2 INPUT PB 11

DIGITAL 3 INPUT PB 12

DIGITAL 4 INPUT PB 13

DIGITAL LOW TEST 2 (SUPPLY DI 5-T) PBE 14

DIGITAL 5 INPUT PB 15

DIGITAL &6 INPUT PB 16

DIGITAL 7 INPUT PB 17

/RZ 9ROWDJH $LUNXBER) ,QSXW

7KHVH WHUPLQDOQYQ@BBEWHE WR WKH DSSURSL
rLow 75 18| () O—— ARFLOW WHUPLQDOV RQ WKWHHEXNQHWMALWEK XVLQJ P.
SWITCH VWUDQG RYHUDOO pEUDLGY VFUHHQHG FRU

FLow com ps 13] (] ) (SWITCH ) $:* PP ZLUH BWKLMWHFDEOH PD\ EH UXQ
DGMDFHQW WR DRHGFRWD G®LWKBIVWBLIJK YROWI

ZLULQJ LWV YROWDJH UDWLQJ PXVW H[FHHG
GROUND CLAMP YROWDJH FDUUKHG EDBP@N RRQQHFWHG WR W
FRQWURO RU UXQ LQ WKH VDPH FRQGXLW

7KH IORZ LQSXW VKRXQ@&HH HQHSUHNMVXUH LV SUHVHQW

0 UHTXLUHG D VHFRQOGLWEK PON\EHUXPRD QBDFWH®/ KNLGLILWDO LQSXWV ZKLFK
VDIH DQG WKH UHOHYDQW IXQFWLRXQVLRU WKH GHODWDIGLRSWWRDH S BEFBVRHEN H

8QGHU QR FLUFXPVWDG®FHW ¥ KRSXEGY VREKW S XH\GV VERI FRIQMVH BIRY QEWWDRQ RI
DQ\ YROWDJH D/ERRHWKHRHEAVEBOPDQBRU GHVWUR\ WKH XQLW

BHUYR PRWRVYSID®G &R Q (NNFLWD) R Q

CAUTION

X 7KH WRWDO HOHR/WUERQDQQHFRDHG IRH U R7 PHRWIRKHG 0867




7KHUH DUH VHWV RI WHUPLQDOV DYDLODE
oor 2 | @ D oor s a- &$1EXV FRQQHFWLRQ ERWK VHWV DUH LGH!
9DF 3% C® @ 9DF 3. 37
&$1EXV 3% @ @ &$1EXV 3. 37 127( 7HUPLQD®% B)$JH RQ 1, 3.
esiexv « 35 | [ Q| cs1exv s 3. 37 WHUPLQDOV DURR®Y BRUNRPRV)DOV DU H

RQ GLVSOD\

&$1EXV DOORZV VHYRUIFR @GWHRW RYJ W KB DVHLGN R QVWSRNDIFFIX Q@ QR I HDFK XQLW
UHODWLYH WR WKH 1; DQG WKH FXWKHHQMFRPARFMDGEGHEG F\DEDHK RQHWDG@O EUDI
VFUHHQHG FRUH 39&:FQVXOCPWHGUH KDVPXAPBXUUHQW FDUU\L@J FDSDELOLW
g RI P$ WKDW ZLOO OLPLW WKH PD[LPXP QXPEHU RI XQLWV WKDW FDQ EH
FDEOH PD\ EH UXQ DGMDFHQW WR DQG RU LQ WKH WP HHFRDQWE XQ W DXW WL B KF AR
WKH PD[LPXP YROWDH RWKHWHEDEEOH FRQQHFWHG WR WKH FRQWURO RU UXQ |

2QFH WKH ORFDWLRQ RI HDFK XQLW L\ IGAH) OQRRX VWX DML REQ W K W HHH FEKK Q H U
FDEOH URXWH WR HMNFKXHOHAWHGED,Q UB TROLECHGY ¥ E QFEMD U KWOR B LWIKH 1 RU
D VLQJOH FDEOH FDQ EH PORRSHG WKBRBRKYK f DGDIOWKRHKB DRIQRM-FF IVSIEEXQLWV R |
FDEOH LV QRW H[FHHGHG

:KHUH WKH PD[LPXP FXUUHQW UHTXLUHG RQWWDKEHO AFDREXHHUBODF-HNGVHHBRH & FRL
FDEOH PXVW EH VXRYWIRWKWBGOSWHJHHQHG FDEOHV RQH IRU WKH &%$1 DQG R
QRW UHFRPPHQGHG VIQFRH DWH WEKRXOGCEHWRIEHVFBRBA@FWHG LQ HDFK GHYLF
ZKLFK WKHUH LV QR SURYLVLRQ

&RQQHFW WKH VFUHRIQWLAV K PAJKH X WAHH UBPMWQWWHRIQ FODOPELULQJ LV EHLQJ HOF
WKURXJKT XQLWYV \HRUMXH RV KDRAH VEREOW RL W KR QMHHFRM I DOV SURYLGHG WR HQ
WKH VFWQHHRQYUHFW FRQQHFWLRQ PD\ GDPDJH RU GHVWUR\ WKH XQLWV EHLQJ

6HU3YR ORWR 'L\éSOD\ 6H3UYR O(RI-V\LR{% ORWR
33 .7 3377 33 .7 33 .7
1;
38" RU 3% | 0OO®S| |000®8| |000es| |5906eQ|
@ : A AA A
® i TR ATAINA
&1 | | I
, i i i
Oany \ J\ v}
J_-_A'tClu.ano.r
127( 6HH 3DJH IRU UHFRPPHQGHG ZLUH 1R 3RU HTXDOV™ 1

SURYLGHG 5HPRYH DQG UHSODFH ZLWK EHORZ
6HH &$1EXV ZLUH FKDUW IRU DSSURYHG FDWOWXWLRQVHTXDOV F

Caution

'R127PHFKDQLFDOO\ FRERRFPWR WWR WHKWNtE W IKYHH QHWKYIRI W
PRWRU GLUHFWLRQ KDV EHW Q 6H\HWMWMDHFOALYREBHGV DIRG VYV H




UHVVXUH VHQVRU VFUHHQ WHUPLQDWLRQ

3UHSDUH ZLULQJ DV VKRZQ EHORZ

BELDEN 89808
ALPHA B352
OR EQUIVALENT

ERAIDED
SCREEN

/ —{
[ I— ' PHQVLRQV PP >LQFK®@

| 6 [1,/47) MAX
17 [11,187) 38 [1 7,167) T

BOOTLACE
FERRULE

&ODPS WKH EUDL G HE WFKH HQ & HDWQ BHWK M K ODKPHS SLQMWMD L OV SURWUXG
RXW DV VKRZQ EHORZSQDMWMKH MRDW & 1) W MEKWHRWF IBIZ \K IR FRQIQE FW LR Q
PXVW EH PDGH IRU SURSHU RSHUDWLRQ

|
| BRADED SCREEM
\ CLAMPED HERE

BUHVVXUH WHPSHUDWNX6HOYHQVRU LQSXW
7KH SUHVVXUH WHDESHQDOVWREEHEH RYHUDO
EUDLGHG VKLHOGB®& VOQUVNBOWGE G $:*

] PP QXPEHU RIFHRVHWIBE E\ WKH UHOI

SENSOR GND (0v) P4 15 \ VHQVRU 6LQFH WKLV FDEOH PD\ EH UXQ |
|
Y,

CABLE CLAMP

"} OREXT. SELF-

............ POWERED WKH VDPH FRQGXLW DM KQJIK LWRD WROM D J +
420mANSV py VW H[FHHG WKH BDHLPXB URGWE\ DQ\ RW

SENSOR IN PA 19

SENSOR SUPPLY (5/30V) PA 20

+ | FDEOH FRQQHFWH®R W R X\XK HQF /W WP H F|

Red + - Blue *
LOOP POWERED 7KH LQSXW LV VXZMWDEOHIIRU XVIRS VLIQDC
PXMSxxxx H[WHUQDOO\ RU LHGVHWRB QDU ISRIZHU [ VW
4-20mA SENSOR SUHVVXUH VHQVRU RU WKH )LUH\H 1;: [ ER

VHQVRU
N 1 -
e 2 N;;rgg’g_x 5HIHU WR VHFWLRRQ VRIWWH®DWXH RSWL
3| NX1040.x IRU WKH FRVDWHIF VQYGRIDQ SXW W\ S H

SENSOR SUPPLY PA 20 4
VT T &RQQHFW WKH EHIEL GHGWNKQHG FDEOH W
body FRQWURO ZLWK WKH VFUHHQ WHUPLQDWL
CABLE CLAMP WKH JLUH\H 1;: [ RU )LWH\GIVRUV WKH EUI

VKLHOGHG VFUHHOHDO V¥R EEH FRQW HFW H (

127( 'R27 XVH WKH %ODFN ZLUH RI WKH 3;06 6HQVRU




VHQVRU )RU WKH )LWI\® UWD[LOR |URPHQKHQEDEOH RFD ULQJ FULPS WHUPLQD
WR WKH VHQVRU ERE\1;) R XWKH WKWHV F DMH@® QWAOPPS ODNH DOO FRQQHFWLR(
VHQVRU WUDQVPLWWHU ILUVW

,QFRUUHFW FRQQHFWLRQ RU DSSOLFDWLR® RUH3FANWURR®WB DHQRDAVGDPDJ
EHLQJ FRQQHFWHG

*DV SUHVVXUH VING6IBOY LQSXW

7KH SUHVVXUH WHP SB@OWeH R YWHDEDQ Q JGEHED L ¢ i G WKQH © FRUH 39& LQVXODYV
$:* PP 6LQFH WKRD\FDHEOXQ DGMD RHQWKWMRV IDRHGRRIDIG X RWWNJH ZLULQJ
LWV YROWDJH UDWLQJ PXVW H[FHHG WRHN RWU KHXFXRONWDBRR FHDRWHBGVR WKH
UXQ LQ WKH VDPH FRQGXLW

scaszs 767 as| (| A f &RQQHFW WKH EUDLGHG VKLHOGHG VFUH
6(1625 *1' 35 | ) JLUH\H  ERWK HQGV XVLQJ WKH VFUHHQ WHUPLQD
s62s 1 35| ) 1 SURYLGHG DW WKW WHIQHV RB @QWGRO ODNH |
’ FRQQHFWLRQV DW WKH VHQVRU ILUVW
6(1625 6833/< 39| [T} 'f_
ERG\
8$9%/( &/303 ,QFRUUHFW FRQQHFWLRQ RU DSSOLFDWLR

YROWDJH PD\ GDPDJH RU GHVWUR\ WKH X¢
EHLQJ FRQQHFWHG

89 IOCDPH VFDQQHU

7KH 89 VFDQQHUNIDQ G WKIXPH LI ILWWHG
VKRXOG EH LQVWDOOHG DQG ZLUHG DFF
89 LQVWUXFWLRQVWKI$ S/BICHVRELWIKQFH WKL
6&$11(5 FDEOH PD\ EH UWQWRG MWMFEHRU LQ WKH VL
FRQGXLW DV KLUK QQRAWNIMROAWDJH UDW
PXVW H[FHHG WKH PD[LPXP YROWDJH FD!
DQ\ RWKHU FDEOMRFR@EHFRONMGURO RU U X
WKH VDPH FROZBIXAWH WKLHOGHG ZLUH RQ
WKH 89 6FDQQHU

89 3)
89 3)

06

ORXQW WKH VFDQQHU LQ VXFK D ZzD\ WKD W WLQ) 1HQ MWKLHR @ UWHS\DHUNF ALRIODQIRW P H
RFFXUV GXULQJ SUH LJQLWLRQ WKH XQ&RZRQL QIOLSH UVRQ@RWYRADI KN \H Y KIXWK L V
RSWLRQ PXVW EH WHW MWIRIEFWHRR RXW®XW RDRGHWKIHFFRWGLQJO\

SKRWRFHOO , 5 IODPH VFDQQHU
,QVWDOO DQG REHBOWKSH IDKFWUGLQJ

A Infrared Scanner WR WKH LQVWIOIHGLROWKVWEH VHQVRU
rromoceiL 2= | (@ il 48PT2 7KH IODPH VHQVRU 0867 EH FRQQHFWHC
proToceL 76 | (D) Fireye ,ﬁ{egrated XVLQJ PXOWL VW@ EQ® LRGYHHA VKLHOGHG

Scanner - @ VFUHHQHG  FRIMKXQGDAWHG  $:*
PP ZLUH WKQWHFDEOH PD\ EH UXQ
CABLE CLAMP DGMDFHQW WRHDD®REFRQGXLW DV

KLIJK YROWDJH ZLULQJ LWV YROWDJH U




H[FHHG WKH PD[LPXP YROMD JRWIHW EBE OWR ARIQ FRWWE RO RU UXQ
FRQGXLW

t JLUH\H $SSURYHG ,D@GHUDWHSH VBKRHQI[ VBEURHV,QVLIJKW VHULHV
ZLWK 3:5 FDEOH ~ 5HIHUHQFH WDEOH LQ VHFWLRQ

CABLE CLAMP 5HPRWH 6HWSRLQW $NXBIO®RJ ,QS?

.

[ + O S 7KH FDEOLQJ WR DQDORJ LQSXW 0¢

4-20mA EUDLGHG VKLHOGHG VFUHHQHG 39¢
v $: PP QXPEHU RI FRUHV DV UH
WKH UHOHYDQW VHQVRU 6LQFH WK
- —L DGMDFHQW WR DQG RU LQ WKH VDP

YROWDJH ZLULQJ LWV YROWDJH UD\
ouTles ™ | | 4-20mA SENSOR PD[LPXP YROWDJH FDUULHG E\ DQ\ R
FROQHFWHG WR WKH FRQWURO RU U
FROGXLW (QVXUH OLQN -3 LV VHW \
WKH LOQSXW LV EHLQJ FRQQHFWHG W

P$ RXWSXW

AUX MOD GND PA 14

AUX MOD IN PA 15

AUX MOD SUPPLY PA 16

SESES)

+

,QFRUUHFW FRQQHFWLRQ RU DSSOLFDWLRE& RUHIANWWRR QWD XQ B W\ GIH
FRQQHFWHG

$QDORJ ,QSKWX61080) R
7KH FDEOLQJ WRXOMYDOWR L 0867 EH

. FRUH RYHUDOO EUDLGHG VKLHOGH
- %

anstoc e 1 pa 7| [ _ﬂ_ia’p3(4—20mA]signal ;%Y)éaDJ\;(%GDG'a.DFHQWPI\DNRGIE)%FGHRVX
sacos e pa e | (D | . Ext. Powered FRQGXLW DV KLJ®JY R®W DJIRIOZN.IH
anaLoG P 3 pa 9 | () |“] ilp 2 (4 — 20mA) signal PXVW H[FHHG WKH PD[LPXP YROWD
0 X Ext Powered DQ\ RWKHU FDEOW FE RVKGHFRVGVBU R O

7) R + LQ WKH VDPH FRQGXLW 7KHUH LV

D 1 ilp 1 (4 — 20mA) signal WKH SURGXFW WR VXSSO\ SRZHU IF

eLos e o B 11 ®% v Ext Powered GHYLFHV XQGHU QR FLUFXPVWDQF
9GF VXSSO\ HERIXWKE&V SXUSRVH

: ,QFRUUHFW FRQQHFWLRQ RU DSSO

CABLE CLAMP H[FHVV YROWDJH PD\ GDPDJH RU G

XQLWVY EHLQJ FRQQHFWHG

7KHVH **HQHUDO 3XUBSXWMY PORORYU XVHGYWR ERMUDBPLW2'EXV 578 YD
UHODWHG SODQW VLJQDOV VXFK DVMXAO\IDEDORW DM XBIR ZVH WK D R & RELLC
WHPSHUDWXUH (DFKRPHVWGEH)RWOSRZHUHG E\ WKH 1D\HG [DY/G ZQOOFREH G
DQDORJ DQG DWRBRJ RQ NMHO®L. ,| WKHORISWA'R 7RXFKVFUHHQ GLVSOL
XVHG WH[W FDQ EH \DW EH GX\QR W GRIQ WX \DHD ¥ R DHVWKHIGRBMWWLIR QDO $EDF)
EORFN SURJUDPR®HH IRMWFOMQ RYHUYLHZ




56  LQW HNXBDIOH

7KH 56 LQWHUIDF HWLIKQH B B G HFG ALRQ W B REH W HGWRQ AHJGVWUFRQQHFWLRQ R V|
XQLWV RU FRQQHRW{ FQR RS XOWHWDS XW L @ 1 IF RWPLW VY ORVHMGHG WR PDNH D SHUPE
FRQQHFWLRQ WR D 3& RU QRQ )LUH\H HSTE &SP 1860 WJWW HKRKW®IEE BIVR QW\R D D O/HG
7KH 56 FDEOLQJ 08PDEHBYH®HG VKLHORRUG ¥FLHBPYKRGDWHG  $:* PP
6LQFH WKLV FDEOHDFB\QEH WK QDIME&EMRU LQ WKH VDPH FRQGXLW DV KLJK YROWLE
PXVW H[FHHG WKH PD[LPXPHGREOWDIHRMDKHU FDEOH FRQ QHKBOWHG WKRH WBIR HF R Q WA
FRQGXLW

7HUPLQDWH VWKW WFRK MRQVQURWOKH FDEOH FOQ@PBYUSHFRW EEBBGHFWLRQ RU DSSO
RI H[FHVV YROWDJH P BBH&DWPIRHWRAH XQLWWBHLQJ FRQQHFW

BHTXHQFLQJ

RS485 T
COMMS BUS

TOPC VIA
COMFIRE

g | . I 5]

ov B- A+ CLAMP BAR ov B- A+ CLAMP BAR ov B- A+ |

CLAMP BAR

|

PC4 PC5 PCs8 PC4 PC5 PC6 PC4 PC5 PCB

%XLOGLQJ $XWRPDWLRQ
conms 8us .

ISOLATE
TO BAS
ViA MODBUS
See Bulletin
MOD-6101

'~ ] = < N =

ov B- A+ CLAMP BAR ov B- A+ CLAMP BAR ov B- At s E;AR

PC1 pPC2 PC3 PC1 PC2 PC3 PC1 PC2 PC3
s6 .62/ +1 3| k7| J)RU GHWDLOV RQ FRQQHFWLQJ 1; VHBRRP? XREBDUWRED W R
56 621 % 7 EXV UHIHU WR WKH PRRNXDM® 1FRPEXEKVWIRRDDQDO\VLV W
56 .62/ $ (7]

56 *1 34 @
- " g6 127( ,VRODWHG 56 && NWKUXVB ZLWK 02'EXV  %$6
% LQWHJUDWLRQ * SHTXLUHV RSWLRQDO 'DXJKWHU %RDUG
$ 3&|




9DULDEOH 6SHHG 'ULYH 6HOHFWLRQ

7KH 1; PD\ KDYH DQ RSWLRQDO GDXJKWRRORRXUG IMRVBE DQ RZK FRRW QR |
LQYHUWHU GULY H\G D2ZSI\W WRIQD BROD UNGK HVWIRO M @ CORYZD LEDHDEAEDIDNFHQW R RP GLUHF
IURP HQFRGHUV PHDMNQURQWWKHINOHYDRXMP S RWRUW IDRHUH LV DOVR DQ
WKH FXS VSHHG RI DQ DGGLWLRQDO URWDRJ E B HPRLFDNY RHGHFER B/MRWP L]Q 83 W X

"KHQ QRW FRQIEBQWR W ®Q LQYHUWHWDWEM FRPSLREXWHBEWAR WUDQVPLW
YDULDEOHV DV FXU URQ W XWX W R G X WDWHIDPPQSWBIWWXUH HWF

7TKHUH DUH VSHFLDO ZLULQJ UHTXLUH PIHEDWWW LRWD LAY BMWHLRIHHGEDFN

,PSRUWDQWHQRMBHFWLQJ D H6IURT ¥YEDEOLYH DIYLRROXVSHEH JLY |
WKH VL]H DQG ZHLJKW RI WKH EORZHWUREHMCE\: QDO DH I ¢ D D 5B BQ ADWR
LQHUWLD ZHLJKW KRIHW KAHX % RZHH B RZQ \OL & $1$8H &\ SNSGERYHY GR QRW VSHF
GRZQ ODUJH EORZHRRKHKFRIWWRO WWRKRISWRDWHZQMK RQ WKH 33& RU 1
7KHUHIRUH D 96' 9)' ZLWK VRPH EXL®WFKQDKEUM B RIDMHD®S\D BHO VW R X O G
XVHG $W D PLQLPXP LI WKH GULYH KRW P ¥RW \EMDIQOD BRI G XHRVPIMOAL PQT
GULYH KXQWLQJ 6L[EHFW)HBEYWR IS HUIRUHP VIMWUYRWRWR DYV VLPLODU SRVLV
DSSOLHG WR 9)'fV 6HH 6HFWLRQ




9DULDEOH 6SHHG '"ULYH 'DXJKWHU

%RDUG 3

Alx

x7

i)

i3

CO~NNRWN=

See Section 5.4.1 Option 03.x
for setup details

CAUTION

Due to the possibility of High Frequency electrical noise, BOTH
ends of the shielded signal wire to the VSD must be grounded.

P$ 2XWSXW &K

7KH FDEOLQJ IRU DOO RI WKHVH WHUPLQUWDMNGEI& 7 EH
HYKEHOGHG VFUHHQHG 3%&*LQVXPMD WIS F H DAEKOLH/

FRU

YH 3= P$ 7

&KDQQHO YH 34

2XWSXW &KDQQHU(
P$ 2XWSXW &

YH 3= P$ 2

&KDQQHO +YH 3

2XWSXW &KDQQH(

ERXQWHU ,QSXW

3= &RXQWHU ,Q

9GF 3= &R XQ

3= ,QSXW &KD

3= L QSXW &KDQ(

YH 3= , QS XWwW

YH 3= 5HOD\

3= 5HOD\ QRUH

3= 5HOD\ FRPP

5HOD\ QRUPDOO\

SISINECICIC IS I IS IS IS IS IS IO RO S AR S

. PD\ EH UXQ DGMDFHQW WR DQG RU LQ WKH VDPH FRQGXLV
ZLULQJ LWV YROWDBHFUBW LMODKHP RBW.PXP YRGEDJH FDUU
BH\ RWKHU FDEOH FRQQHFWHG WR WKH FEBRMWRO RU UXQ

YH 3=

QHKH FRXQWHU LQSXWV DUH IRU XVH ZLWKFNQBRBHU V [RU \
«WKH GHYLFHV EHLQJ FRQWUROOHG E\ WKH LQYHUWHU V
,P$ RXWSXW V RQ WKLV GDXJKWHU ERDUG

YMRKH DQDORJ RXWSXWV DUH LVRODWHG EXWOWKH DQDOT
WIGHUHIRUH VSHFLDOXSWHEB YWINRHY PKHQ XXW®J WKHVH LQ
e
KH,LQSXWV DUH IRU P$ VLIQDOV WKDWHFRQW EH LVRODWH
stw FRQQHFWYV pRYW RS IRQ WKUH I LPDWOREN BWIBDWNVWHG

o

7®H IXQFWLRQ RI UHOD\ FDQ EH VHW SO HRIBWHLRR VB UD P

QMKH PD[LPXP UDWLQJ RI WKHVH UHOD\V LV P$ DW 9
PRQ
QSFRUUHFW FRQQHFWLRQ RU DSSOLFDWLRQHRRU[FHVV YR

SBVWUR\ WKH XQLWY EHLQJ FRQQHFWHG

B =

HQ 3=




&$1% XV VXSSO\ HAVYWH UDQHHOHI 2B 75,0

WARNING

'R QRW DSSO\ 9$&ZIGRQ GIDPRIH RU GHWWE& RUMWKH XQLW

2[\JHQ SUREH F R(@@oHdt ©kigeProbe Interface unit)

NXO2TRIM to NXPPC6000 Connections Third Party Probe Connections
NXO2TRIM NX/PPCE000 NXO2TRIM Probe

PG 1 PA/PB 1 PG5 OV -—
PG2 PA/PB 2
PG 3 PA/PB 3 PG6 CO+
Y PAIPG 4 PG7 02+

e — PG8 N/A

Cable Clamps

Internal view of NXO2TRIM.

Green light indicates that there is power to the
device, this LED will flash when sending
messages on the CANBus to the PPC or NX
controller.

Red light indicates the status of the heater for the
measurement cell. To start it will be off but within
15 - 30 seconds it should start to flash as power is
pulsed into the heater.

Probe connection terminals.
PH1 to PH8

CAN and 4-20mA connection
terminals PG1 to PG8

Ring terminal point for screen
termination.

127¢ P$ 2LQSXW IURP QRURBEM\IEHRH VHFWLRQV DQG

1; &$% 6(7 ,QWHUFRQ QHRPLY JSAOREMH 1; © 1;3WR FRQWUROOHU 1:2 75,
IRRW PHWHUV LBHOXQHG KL RXWX\E VW LW WWGR @ KINVUSHWKH ZLULQJ EHWZE
SUREH DQG WKH FRQWHROLBMMBIGY WKHQ ;2 MEHWWZRWWKH SUREH DQG U>
ZLUH EHWZHHQ WKH 1: DQG WKH 1:2 75,0




The connection scheme between the NXO2TRIM and NX6083-X is by direct connection,
terminali to 1, 2 to 2 and so on up to terminal 8. See the reference to PH above.

NXO2TRIM to NX6083-x Oxygen Probe

No screen connection at the probe.
Trim the screen back to the outer insulation.

Black screened cable in
N NX-CAB-SET

(SHi} / \ BLACK- {' 1 >
Heater <> / '\1 - < 4 >
resistance is f
measured C> | \ i O
between T3 and J |
T4. When cold [ 1
should equal 3 <""> 1 I < z >
OHMS NXO2TRIM \ ! PROBE

(=) ]" WHITE {s)

N
<w‘> WHITE < ! >
Green covered Compensation
cable in NX-CAB-SET
<:'5> GREEN < 5 >

Temminate thescreen

. Tothe earth point

,QOHW WHPSHU@PMOta)H VHQVRU

24Vac PAPE 1

24Vac PAPE 2

S8 8

CANbus + PAPE 3

CANbus — PAPE 4

CABLE CLAMP

[ = | (R [

FIREYE
NXIATS AIR
TEMPERATURE
SENSOR

1

7KH V\VWHP DOORZV GLUHFW FRQQHFWLRQ RI
WHPSHUDWXUH VHQVRU 7KH XQLW LV FRQQHF
VLPLODU WR WKH DBGYRLFBWRUWKVLQJ RYHUD
VFUHHQHG FRQGXFWRU FRUH  $:* PP :
LQVXODWHG FDEOH B6LQFH WKLV FDEOH LV WF
DQG RU LQ WKH VIDRHKERR RIOWDJH ZLULQJ L
YROWDJH UDWLQJ PXRIMIH{RFAN®OMBJIH FDUUL
DQ\ RWKHU FDEOH FROQBPRIGWHRBONMRUWK(Q LQ W
FRQGXLW 6HH 6HFWLRQV

,QFRUUHFW FRQQHFWLRQ PD\ GDPDJH RU GHNWH®\ WKH XQLWYV EHLQJ FR




00 = O

J1

Shizld

CAMbus -

CAMbus +

]

00088

24 VAC

24 VAC

0 ols)

1;,$76
,QOHW $LU 7THPSHUDWXUH 6HQVRU

127( :KHQ ZLULQJ WKH WKR.MVHGW ZLQDO EGDWHUH WR LQVX
WR SUHYHQW JURXQGLQRPDWHGVRQSW&M FLUFXLW ERDUG

)LQDO FKHFENV

A WARNING

,QFRUUHFW VHWWLQJ RI WKH/6&BB80IV I RAUMWBDHWWURNWKH XQLW

%HIRUH DSSO\LONISRZKH) IPOORZLQJ FKHFENYV

X 7KH FRQWURO V VXSSO HFRQEROWVIHHAIEGE MBBMWW U R\ WKH XQLW V
X $00 RWKHU OLQN SRVLWLRQV DUH FRUUHFW

X 7KH IXVH V DUH R/I WASHI PRIGUMB O X HR W YFFOXHHE DA VB SADJH RU GHVWUR\ WK
x $00 ZLULQJ DQG FREHMF WDRBEBDRBRHUGEQILMDRVWRKGVVGHWDLOHG LQ WKLV Ft

X %HIRUH DSSO\LQJ SRNZUBIROWHRQW X bl HF R/ KVID MW WRKKHV S M R/EIHY KHDW DWWHPSWLQJ W
D VKRUW FLUFXLW EHN @ KAHHFUWRIQQ DEORWZ+HH DOQ G HBWL VWD QBFH PHWHU 7KH H[SHFW
UHVLVWDQFH ZLWK DOWRYHE QISHREFROKRZYKKR XOG HTXDO

X $VVXUH WKDW DO OSHUBWOUH VRH WRHERY. IDHGI F Q B R biifa/Bamiagdd WLKQH]
FROQOWURO RU VHQVRU

X (QFORVXUH OLG WUMUBSISO\WREG FRIAROD WR WKH FRQWU




6HUYR PRWRU VHOHFWLRQ D

CAUTION

X $00 VHUYR PRWRUWKHRQQHFERIGWNRXNEH DSSURYHG
DV SDUW RI VI\VWHP

X 7KH WRWDO HOHF®/Q@ IFRIDAD BRW B GRANVW R FPRWEG U\ $

X 9DOYH DQG PRWRU DOLJQPXQEMH /VGIGV AIOEEPPMWLR@®Q UDWLR
PRGH SULRU WR FRPPLVVLRQLQJ DQ\ SURILOH VHWSRLQWYV

6HUYR PRWRU VHOHFWLRQ
ORWRU UHTXLUHPHQWYV

2Q0\ VHUYR PRWRUV5YX(SBDLEB EVHG ZLWK WKLY HTXLSPHQW YDULRXV "
DYDLODEOH WR VALRDWLROVLJKH IR LR/UPOWH Q G HH ORLG H HRQHOUDBQV X Ut
WKDW ZKHQ LQVWQD WK \RHU BB NPRYWRID & SIQ WDANHFG! WYR WK UHIHUHQFH LV F
LQVWUXFWLRQ PDQXDO

X $00 VHUYR PRWRUV PXVW EH FRQQHFWH®GLWLAHRMEXY QR RWKHU S
X $00 9 VHUYR PRWRUWREBPQBWHIBE VXIBSOLHGPDR® WRLW
X $00 KDYH D f PD[LPXP PRYHPHQW ZLWK[DRD R/FHHOU D WV B BQRDMLERH IR D

X $00 KDYH LQWHKK\D OZRLPK VWP XNZWWEH JD GRVPPAW N GREXLQYUQWR DOORZ W
SRVLWLRQ FEHENRWRHEAHADQG WR SURWBEFWLYKW ERDPOQHBK EFRRROEGG D |
HOHFWURQLEBY(RFOXBURILOH PXVW 127 H[FHHG 9%

1; 6HUYRPRWRU *XLGH
ORGHO SD\W L/ @1 P 9R OWMD 9%
1;:& 1P
1;& 1P
1;& (; 1P
1;& (; 1P
7DEOH $
([IDPSOH 7KH SURILOH UHTXLUHV 1;:& 1;:& 1;&

ORWRU 9%

1;&

1;&

1;&

7TRWD(




,03257%$17 6HUYR PRWRMmMaWUHFWLRQ

LW LV QHFHVVDU\ W R PRWRIH WWKIDWW GND B QUW KW LFRRU WHRFPDW FK WKH PHFKDQLF
RI WKH EXUQHU 7KHL@HRXD W HUHWRMWH Q JF R RIF NFROVOW QRRINR QW DXW VKDIW DV
PRWRU LV GULYHQ P®HWRSBWLRQVEDU WIRQUEHY KWWIE WKLV

BHUYR PRWRUV DUH VKLSSM & Q@ MWKK WK HRVKIDIRFRAI RU VKDIW SRVLWLRQ DQ
URWDWH FRXQWHU DQWL FORFNZL VA 2)RWH DERRVWD WD W Q R K HU PR WIRWL B X VAV FE
GLVFRQQHFWHG IURP WKH GHYLFH EHR QY GRIZHHG X @V GOWK M/ IR B WWRUWH WH VW IR |
GLUHFW2ZRWQLRID3DUDPBWWWLQJ WKLV RBW MRKHWR W R B DR IGALVFS QMADW KB P D
GHJUHH H J DV VHW E\ WKH LQW HUI QMY VG D XV WD G\IKHD VQERIRAZ\RW FKU D Y H
FORFNZLVH GLUHFWLRQ VZLWFK WR WH\HY EDG MAKR/HV 3 DR @I UNRIZG ERYUDE &M SV R
PDQXDOO\ GULYH AREKVRI RMRWREUVRWR WWHRXH ZH*3 WSRWWHKH DGMXVWDEOH H
VZLWFK 7KH IODW IDFLQJ WKH VKDRWN BRO/Q QRZQE W QVW KW SR I2XJWOWKH PHF
FRQQHFWLRQ WR WKH GULYHQ GHYLFH FRQ M. PDG I KEX QIGUBMHXVHEBRIOH R UG
D VHFXUH FRQQHFWLRQ 6HW VFUHZV DORQFDRQUMHRO R VD RRIVR RPHMVX®MAE QY MK
SRWHQWLDOO\ XQVDIH FRQGLWLRQ 0FON W WXDOWMM @ MHVD WEH 8 B'G 1JHRPH UEDLC
WKXV ORRVHRRRRILIPMWURQLQJ )LUH\H EXOORWIGHY(%QIRUPDWLRQ RQ 3'°~ KROH
BHWWLQJ WKH RSW L RUWD FZRQXHWWKH G RWRRW KG UG M WIQF ADE HADQXIVH GDPDJH WR WK
GHYLFH RU PRWRU

1RWH 7KH PRWRU VKBWW\ZKRIX5EGHGH ZLB R §RRWOLWHH 1IQQ WHKFWLRQ IURP WKH G
VKDIW )RU H[DPSOH OV HWIKRIWIIMW HAWD F R X QUWARH R SFH@R AMKHQYHWKH VHUYRPRWR
EH VHW WR FORFNZLVH URWDWLRQ LQ 2SWLRQ [

6KDIW 3RVLWLRQV DV YLHZHG IURP 6KDIW (QG
JRU 1;& 1;& 1;& 1;& 21/<

g
0 0
".

>3 2

an : @

1 N
’ FLAT
FLAT
PO PO
Option Parameter 5.x Option Parameter 5.x

Setto 0 Setto 1




6HUYRPRWRU 6KDIW 3RVLWLRQ :DUQLQJ

W LV QRW SRVVLEOH WR UHSRVLWLRIQUWKKDWK W IRVWR BWVIKBRE WHR WYKRARURFAKIREJF

FRXQWHU FORFNZLVKDIMKD@WDMW DWKWLHZHG

I[URP WKHWKKDIW HRFGEOREGCRE

RTFORFN SRVLWLRQIDWSYZL QBXWRH URXWWW W)XKKN EZRDEO BPBSEGDKMPHQW RI
VHUYRPRWRUV HDVLHU

6RPH PRWRUV KDYH B MORXW®6 K RJAH ORHD VWKW R B H YBHROW®HWH.E IRU LQVSHFWLR

FRPPLVVLRQLQJ

W RREWWUHIO IRW.K)G WKH FOXWFK ZKLOH WKH PRWRU LV

WR GULYH EDFN WR WK RRPWLRQLBRHA BB FVKRK® G | EMKN HF® XRUFF RVKY 'V SX U

/IRFNLQJ WKH VHUYR PRWRU WR WKH YDOYH VKDIW

WARNING

X

2QFH WKH SRVLWLRRWR UWYXKDVYW UYHRCY BIWMKYTH W R WV K
FRUUHFW HPRKNEARWYRENHG WR LWV YDOYH VKDIW
DQG IXHO YDOYH V

H YDO
IRU DOO D

,Q RUGHU WR SUHYHQW WKH MRLQW EMWAHHFRPWRQ ®HGE V|

WKDW WKH GHYLKHHXWHSG WRHPYQN WLQQHG WRJIHW

KHU

W LV HVVHQWLDO WKDW WKH PRWRUFWH3E WD HH WXUWPHD IMP NAH F
RSHUDWLRQ RI WKH HTXLSPHQW DNHKP HURMGEDHNHYYRERWRU

$ YDULHW\ RI 3"

KROBD UFROYOLOQDEOH &ROWDLDFMWURENWRW RU

DVVLVWDQFH

JHHGEDFN SRWHQWLRPHWHU

WARNING

X

JLUH\H ,0Q

7TKH VHUYR PRWRU LQWRWEG@DRW ILRRGBWBIRG P2AVWK IEH WKHRAXUH

VHUYR PRWRU WR HQOQMX QR WE&DWA B/ KBD@MWW R P HSARFU
EHFRPH GLVFRQOWRKWH&® WRRPRXWSXW VKDIW
JRU GLUHFW GULBRWHQWR PPRAWRHULUYV 1H&W KR O\ H

FDQ

DV XU

SRWHQWLRPHWHU ERGKH VOWHEROHG® REIMRL QY WR SUHYH
PRYHPHQW EHWZHHQ RXRWSKGMLRE VWV B QW KR QRW VDIGTM X V W

UHWDLQLQJ WKH IOH[LEOH PRXQWLQJ WR WKH PHW
JRU JHDU GULYHQ VWHWUWRRPRWRUWRWP 1& 1;&

VHUYR PRWRUV HQVRHWHUKHVSWRMAXQWGRVEER D FNH Y
DQG WKDW WKH EUDANWB/FKWGE RUR NVERHGY MURY B LPHRYW
DQ\ EDFNODVK EHWZHRHPHWHKH BR® MW RXWSXW VK

DOZRUN

RXQWL

HROW E
DIW




J)RU HDFK PRWRU LW DL&/MXNMHWKMUV MLRR @ BROYBW LSYRVIWMR WKH VKDIW LW
YDOYH LQ RUGHWRWRUREWRSHQY )G RQRWKEB SRVSEWDRRQV
7R GR WKLV IROORZ WKH SURFHGXUH EHORZ
(QVXUH WKDW WKH FRUUHFW VHUYR PRRQR@HEWLHRWLRE M UMRVPRAR U H
UHOHYDQW WXMYWHUYR PRWQBRBIUHFAWKRE WWRE SBPOBPHQWWRBARLUHYHU

ORYH WKH YDOYBRVRIGVERVXOORE® BQGRDERWVXRW SRWHWLRQ E\ GULYLQJ
WKDW DSSUR[LPORVZHORQf WKH GLVSOD\

ORYH WKH YDVYYIEK@®R ROHE) SRVYYWQJ WKH VHUYR PRWRU DQG FKHFN WK
DSSUR[LPDWHO\ f RUDWEXOPLI[IRPHQLQJ UHTXLUHG KURRW®HWHWXPR @R

$GMXVWLQJ PLFURVZLWFK SRVLWLRQV

(DFK WLPH D EXUQHH QFHDIUWLXQI W HI WHGO W R MH R/GW URIBRSBY @ BWRUV W
UHVSHFWLYH FORVHBYSRY¥RWURGW WRVBR W D@ ® SHRWHWDWVRICR (DFK PRWRU
ILWWHG WR VHW WREHWDQ R DH GHR \CLWILRGHW B WAL B Q R POGI O K P LYR SWKR] SRVL
WR SUHYHQW EXUQHLD BRK D HHLY VE@W ERRHDD L O X U

7R VHW WKH PLFURQZLVREXOBRWLMH SURFHGXUH EHORZ

(QWHU FRPPIR/?PREEM UDMH. VHFWLRQ

ORYH HDFK PRWRWL PMDRVBI®S f8XV2ZQINWKWH WKLV LV WR H QMY UH OWKH
GULYH WKH PRWRU

+ROGLQZ: WHNHH\ WLJIJKWHQ XS WKRVDRYXFEKLRQW LRQ RV RR PRWRRRZIHOGR ZQ

+ROGLQZ: WIWNHH\ JUDGXDOO\ VOD ONIPQWR IR LW K R VORRMWFKU X\QWDR. OWW KR Y L C
GRZQ &RQWLQXH WR VODFNHQ RIl WKWRPIV¥ ZRWAK WHRKHRQGWQ D RMXK M/ IPHR W
DSSUR[LPDWHO\ f

ORYH WKH PRWRU XN82DQGPEHRZW R FKHRN WKRRE WHBFRKRWLPH DW DSSURJL
UH DGMXVW WKH@EHFHRWZUWFKLY SREVIRMLRRPHLYB @WHULIIRQFH LQ PLFURVZ

+ROG8WNH\ DQG WLIJIKWHQ X3 PR KLWK KO XRIWDO® WRHORRWRWUW ZRYH XS

+ROGL@3INHKHJIUDGXDOO\ VODK OH LRV | PW K H RKVP RWRRU XQWDLWOWW KRR Y L Q J
&EROQWLQXH WR VODFNHQ RIl WKH PLFOQRWERKHWFHKVXQWG 5 WKIH PFRRVR W VR
SRVLWLRQ GRHV QRWEKWYIHWIR/ BEFHFRPIPHRBUHIG WKD® LWDQG OHVV WK

ORYH WKH PRWRU XB2DQGPEHMANRWK DW RUKWWHRSY HDFK WLPH DW WKH
MOLPLWY SRVLWSRQ WRSHDVQNMHVVDU\

Counter-clockwise limiter .

Counter-clockwise limiter

Clockwise limiter (Red)
(Yellow)

Clockwise limiter

NOTE: For NXC04, NXC12,
NXC20 SERVOS ONLY NOTE: For NXC40 SERVO ONLY




6HUYRPRWRU 5SHSODFHPHQW

$IWHU D VIVWHP KDVLRIQHE@G RRIFSFROLD/AML. QJ DI XQKG WHIUWBPRWRU UHTXLUHYV
IROORZLQJ FRQVLGHUDWLRQV

JLUVW GHWHUPLQH WKH GLUHFW L RRHWH®WP B WIRQ KADWYDHY W® VE Bl W'
ZD\ 7KLV FDQ EH IRXQG LQ 2SWLRQ 3DUDHFHWHWKH g U J WK
GULYH I WKH G HYQ AR WIDIMOHVGRIQ AN LVBLW R WRWBH WKHQ W
PXVW GULYH FRXQW U HORF NZR VP HV N VMU YORER WIRFH WKHU V D

'2 127 &283/( 7+( 027257%#2 '5,9(1 6+$)7 817,/ $)7(5 /B{&7,21

+$6 %((1 6(7 6(( 6(&7,2) 7+,6 0$18%/

'"HVHOHFW WKH RULJLQDO VHUYRPRVBRUDMHMEO QKPEHU XVLQ
BHOHFW WKH QHZ IVIHQ YORMPREW B U UW/RIRJ 2 SMURQ O Q XYKEHU DSSHDU
VHUYRPRWRU ODEHO EXW ZLOO DOVRVIVSSHDU DV *XQUHVHUYH
7KH EXUQHU ZLOO KDYH WR EH VWD HWHG LHD PKODRFNR R/RIRQV LR (
KLJK ILUH PXVW EWLQHULKIHHEQB{W  NH\ RQ WKH GLVSOD\ 7KL
FRPPLVVLRQLQJ VHFWLRQ RI WKLV PDQXX® & &HFMKHRNH G& RR EC
WKLV VR DV WR DVVXUH D VDIH RSHUDWLRQ

$OWHUQDWHO\ WRHEABHDVWDYRORG DQG UXQ ZLWKRXW IROOR?Z
VHH RSWLRQ 5(6/RBGHWDLOV DQG ZDUQLQJV




"HVFULSWLRQ RI RSHUDWLRQ

7TKHUH DUH WZR WOBHDWROLODEOH IRUKMHKH UYW LV DWKH VWBOQRBH\SDG
VKRZQ EHORZ DQG WKH VHFRQG LV WKH RSWLRQDO " WRXFKVFUHHQ 1;76'
%RWK GLVSOD\V UHORIRQLRB@H Q Q/NRLY VRPWXRQ WHIOGWRHN WKRXJK WKH VWDC
GLVSOD\ LV EHLQJ XVHDBG WK 5D HWH UHG/AHHFWL RQ WKIHDM\SH RI GLVSOD\ LQ W
FRQILIJIXUDWLRQ EHLQD; XVHNH\ $SRPWH5LVSODHIWMHREVR

2/(" 2UJDQLF /KVSOD\ .H\SDG RSWLRQ

7KH 2/(' GLVSOD\ VXSSRUWV SODLQ WH[W LCREBBDW LRRQLVQGR WSAR\HWA RVHG IRU VHWWI
FRQWUROOHU SDUDPHWHUV DQG RSHUDW PGP BAKBIQERE RS UWTKH WHRSD BLMYKDNDFWLOH |
FDQ IHHO WKH PFOLFNY WKDW JLYHV DX®RWLIRAQL YZHK ILM HGEIW IN QR OKIGH D FPMO LW KL XP EDW)
FORFN FDOHQGDU HYHQW ORJ IXQFWLRQV

10AS WNIR AUTO  UMITO
| Modulation 100%
| Boiler actual Bdra

QGLFDWLFR | Flame intensity 73

)XQFWLRQ .H
7KHVH NH\V ZLOO DFW
IXQFWLRQ DV GLVSOD\
RQ WKH 2/(' GLVSOD\

8S 'RZQ /HIW 5
7KHVH NH\V DUH XVHG )
WKH PHQXV DQG LQIRUI
GLVSOD\HG

6HH 1;' PDQXDO IRU FRPSOHWH GHWDLOV
6(( 1(:7 3%*( )25 5()(5(1&( &+$57




.H\ )JXQFWLRQ

(. BUHVV WKLV NH\ WY HD@HF W WIOH BW D/'W. PR GIHWD (.

)XHO 3UHVYVY WKLYV NH\ WR BKRQL®HW KIH\ RXHFBKHD@ WHK HX HR U H|U LV
ILULQJ WKH EXUQHUWHK K@ UWRVAYD D QYGEX HOLDH OMKENYV QRIGE

2Q 211 BUHVV WKLY NH\ WR VZLWFK WKH EXUQHU 21 RU 2)) OQG W

ORGH DQG /RFDO RSHUDWLRQ
Note: Terminal PE6 must be ON for this switch to start the burner

OXWH 3UHVV WKLY NH\ WRHPR@BURIH@DW DQG WREGQG WHKHVYNH\

5HVHW GRZQ IRU DSSUR[LPDWHO\ WKUHH VHFRQGY WR UHVHW WK

7KH )XHO NH\ ZLOORKIDZXKHQRXMNGHGF WLVBRE&NVKH )LUH\H

6WDUW XS V

HTXHQFH

‘KHQ D IXHO VHOHFWLRQ LV PDGH DQGQWEH YEXYEBUMRHOWBDWW 88 WKH
UXQV WKURXJK WKH VHENEREH, G B \IPW IBE BFMWOHS L W K HS A R QRUWPR/OV D OHAR\ Y
SUHVVXUH SURYLQUKL @ ISID WDMDUWO X2 VHTXHQFH VHH VHFWLRQ

6WDJH
QR

1RQ YRODWL
ORFNRX

6WDJH QDPH

'"HVFULSWLRQ

OHKH EXUQHU LV KHOG LQ WKLV VWDWH XQW

. O DOO

%XUQHU RII

7KHHEXHQHVURLRDANH VXDHWMFKB® RW K
FRPSOHWHO\ 7KLV XBBOXOEAHW\PDPRQVYIDY H
VLIQDO DQGDHMWRXDHY VLIQDO 7K H. ©RIQKLY
XQWLO WKHUH LV D FDOO IRU KHDW

DV V
FORVHC
R\OWADL\W

DLW IRU SX

UJH 7KW VF RROWERWQ KZD B Q HIX HVGH O H B W
VHOHFWHG 3URJUHVWRIRQ RDREWWIHEG RID
LQIOXHQFHV H J &RPPXQLFDWLRQV FEBQMA
DQ HWHUQDO UWHERQJX DXBRPDWLRQ V\VWH

S DR ILO|
E\ H[W
JFE® RU
P

2SHQ IXHO

DovyBY DQG YDOYH SURYLQJ DUH VHOHFS® HK]
ILYH VHFRQGY WR DOORZ DQ\ JDV LQ WRN
GXULQJ WKH SURYLQJ VHTXHQFH

U WKH
WMHVW

+ROG IXHO

Y DPBHHIXHO PRWRU LL\R®HXAGVLQ §RAHISAD RY HVE Y
VHTXHQFH RSHQ PRLYH DWW WWOYR LV FRPS

RWI IGHMW
OHWHC




6WDJF
QR

6WDJH QDPH

B3URYH FORYV
SRVLWLRQV

'"HVFULSWLRQ

HGl JDV LV VHOHFWHG WKH JDV YDOYH SW
SURILOHV WKH IXNWODDGAGPRYH P BWRQ SX QAWK
ILQDO SRVLWLRQV WKHVKRIPEORWIEGGZERV LW L
PHPRU\ 7KLY LQFOXGHV DQ\ 96' 9)' DV
SURILOH

RYLQJ VHTX
HO WKH\ VW
RQV VWRUH
VLJQHG WR

BURYH DLU

S UHKWHVEXBOQHU PRWRU LV VWDUWHG DQ@DWUI

WKH plDQ VRBOWWRIQDIMUPPHWHU KDV \EHH AKX
PRWRUV ZLOO QRWW RWLH H X QRADLNO HY &IDU H G
SDUDPHWHU

DISVHHE VXU H €

7KH VHOHFWHG PRWRUV DUH PRYHG XS WRYDUGYV WKH !

MHW LQ ZKLF
6HH 2SW

BURYH SXUJ
SRVLWLRQV

H:KHQ WKH DLU SUHVVXUH SURYH WLPH WH
VZLWFK PXVW JLYH DQRPOURVVWKHIFROQWU
EXUQHU ,I SULPDU\ DLU LV VHOHFWHGUERIW
PXVW FKDQJH IURP QR SUHVVXUH WR HS
PRWRUV DUH PRYHG XS XQWLO WKH\ VWRS

KDV HODSV
®HZLOO ORF
I BQVYPDU\ D
UHVVXUHTY

3UH SXUJH

2QFH WKH VHUYR PRWRUV DUH DW WKHLIX8
W LV LQLWLDWHG

MHdJH SRVLW

ORYH WR LJ(Q
SRVLWLRQV

LYWKIHRRW KDV HODSVHGNVKHKBLIXIPEVDRGVKBIUH
LIQLWLRQ SRVLWLRQ IRU WKH VHOHFIW/ GRS
JDV YDOYH SURYLQJ WK TXH@FHVWRVLLAA LQ

PRYHG WR
UU W IKLHD H 7
SURJUHVYV

3UH LJQLWL

RQQFH WKH IXHO DQG DLU PRWRUV D WKH WQVY
WUDQVIRUPHU RXWSXW LV HQHUJL]HEGLD QG
,JJOLWLRQ WUDQWI RQPBW REQV VWDJIH

/WHRQ LIQL\
S UHKHIQL WL

SLORW LJQU

W2AQRRH W KDV HODSVHG WKHQ

"KHQ ILULQJ RQ *DV WKH SLORW YDOWHW
LV LQLWLDWHG 0DPIDQ PIDW RCEMHY HQH U JG]
DQG VHOHFWHG IRU SLORW

"KHQ ILULQJ RQ 2LFHWKHI®HURW] G @ QG
LQLWLDWHG O0DIDQ ROV R EGYMYHRIIL]HG
L JOLWLRQ ZLWK 2LO LV VHOHFWHG

7KH LJQLWLRQ RXWSXW PD\ WHUPLQDWH D
6SDUN 7THUPLYBWLRQREWLRQ

6HH *DV 2LO 6WDUWMN® VLPRQORKLQJ WKL

HQHUJL]HG
HG LI UHTXL

MIHW\ WLP
LI 'LUHFW

W WKH HQG

WDEOH

3LORW LJQU
LQWHUYDO

WLIKRHQ WKH ILUVW VDIHVS\L WH 68 H DVI OKOP\H FRVH/GY
WKH FRQWURO ZLOO SURFHHG WR VDIRWU V|

7KH LIQLWLRQ WUDQVIRUPHU PD\ EH 21 RU

VRBEH GHWH
KXWGRZQ D

P)) DV VHW I

ODLQ LJQLW

LRQFH WKH SLORW LOQWHUYDO WLPH WRKBH
WXUQHG RIl WKH VHERQ®W DRGU HOGAWRYSH
RXWSXW V
VHFRQG VDIHW\ WLPH W LV LQLW LROQVHBIGW KI
YDOYH ZDV VHOHFWHG WKH PDLQ RLO IRDOY
LIQLWLRQ

7KH LIQLWLRQ WUDQVIRUPHU PD\ EH 21 RU

IRU JDV RU PDLQ RLO YDODGGRWWIS XW

IHOWSVHG V

Q PDLQ YE
IRU
RDURQJ RQ

IHORMO O KDY

P)) DV VHW I




6WDJH
QR

6WDJH QDPH

DLW IRU 100
HVWDEOLVKH

'"HVFULSWLRQ

PHKHQ WKH VHFRQG VDIHW\ WLPH W KD\S8X\\S
HGWXUQHG RIl ,| SHUPDQHQW SLORW ILN.QYH@AH
WKH SLORW ZLOO UHPDLQ RSHQ ZLW KNVWKH \
LQLWLDWHG 7KLV IIDD®PRIZW RVYW IPELLAD MWL BH |

LVHG

FIDNVG |
DLY Y
RUH PR

ORYLQJ WR

ORZ ILUH ‘KHQ LQWHUYDO IWDPH WV KR
HVWDEOLVKHG DQG PARWRIX\H O WDH) 8 RD/LHGGL VUL
SRVLWLRQV WR WKRQY ORZ$0 O s SRYHWERQ
XQWLO WKH WLPH VHW LQ 2SWLRQ HODS

) VHG B
RRPQW K H
O LWHHP [
V HV

ORGXODWLR

Q2QFH WKH
PRGXODWHG DFFRUIEGDQL VER DVKHE RQ WKH H

IXHO DQG DLU PRWRUV UHDRKDWKHLU ¢

XUQHU

ORYH WR SR
SXUJH

Wl WKH IXHO VHOHFWLRQ LV FKDQJH{P RYHW®EK
PDLQ YDOYH RXWSXW V DUH WXUQHG RIL
FORVHG SRVLWLRQ DQG WKH VHOHFWHJH
SRVLWLRQ V LI D SRVW SXUJH LV VH®HE
LOQLWLDWHG

AV K EIX L
N H | X
HRW R U
WHG D

3RVW SXUJH

KHQ WKH SRVW SXUJH W LPRAWKRDLV LWO

R JVASKSH

DQG WKH FRQWURWHUHWR Z@V W RRUWXDQ RWK

HU VWD




*DV )LULQJ 6 WDUW XS 6HTXHQFH

Controller status
1 2 3 4 5 [3 7 8 [] 10 11 12 13 14 15 16 7 18
Burner | Wait for |Open Fuel| Hold Fuel | Prove | Prove Air | Prove |Pre-purge | Move to Pre= Pilot Pilot Main Wait for | Move to | Modulate | Move to Post
. OFF Purge | Valve | Valve Close | Pressure | Purge |gnitions | Ignition | lgnition | Ignition | Ignition | Fleme | Low Fire Post Purge
Function Positions Positions Interval Establish Purge
Burner Select
Eurner Fan
Air Flow Switch(s) [
Vent Valve
Filot Valve | I EEEE R AR A
Ignition e M
Transformer ,.,.,.,.,.lm.,.,.,., HHHH
|
Main Gas Valve 1 T
|
|
Main Gas Valve2
|
1
Flame Detected AT IS
t1 2 13 4 t5 5] t7 8 ie]

*

f ~Valve prove test begins

-See Valve Prove test

—] -Energised or active

A/ Don't care

EEEEER - Optional ON or OFF. See options 14x




Oil Firing Start-up Sequence

Controller status
1 2 3 4 5 B T 8 9 10 " 12 13 14 15 16 17 18
Burmer | Waitfor |Open Fuel| Hold Fuel| Prove | Prove Air [ Prove |Pre-purge | Moveto |  Pre- Pilot Pilot Main | Wait for | Move to | Modulate | Moveto |  Post
OFF Purge Valve Valve Close | Pressure | Purge Ignition | Ignition | Ignition | Ignition | Ignition | Fleme | Low Fire Post Purge
Function Positions Positions Interval Establish Purge
Burner Select
Eurner Fan
Air Flow Switch(s) A
| ]
I ]
Pilot Valve
[
Ignition I
Translormer I
[
Main Oil Valve 1 T r:.':.':r:r:l.':r:r:.':.':.
|
I ]
Main Ol Valve2 T T
[
|
Flame Detected ] L
t1 2 13 4 5 6 7 {8 t9
¢ U — G i G K G G % —

I Energised or active

V2727 -Don't care

EEEEER - Optional ON or OFF. See options 14.x




*DV VDIHW\

ROQOYPB WHTXHQFH 936

! WKH JDV YDOYH SHARDPOGI DLV HE RIGE OWKH MRHOWBR/O ZLOO EHIJLQ WKH .
YDOYH SURYLQJ VBITEKKH QRF HVIREXSWMHTI XBEQFNWHS RM WEKHYHDSURYLQJ
HQFH IDLOV WKHIRRGWURRZNYROOQ ® LIORF ORXWRMXKH EXUQHU

VHTX

2SHQ PDLQ Y
'RZQVWUHDP

DOPHQ YDOYH RU WKWHRYSHIMA Y DRY W WH R HU
WHFRHQ GV ZKLFKHYHW LV WKRDMRD®DAYHW Y®
GRHV QRW RSHQ WXGILFR@\WMUR ODXIOMG H W IRHHF
WKDW WKH WHVW WHEMOARLD SURIVYRBHQAXOHD

VRUH W
YHKH Y

™ VIXW R D
SUHYV

SUHVVXUH UL
LQWHUYDO

'XULQJ WKLY WLPH WKH WHVW VHFW LR §/ ISRV
I WKLV RFFXUVZIWIOHLRRQWDWE D IDXOW

VBOO YDOYHVY DUH FORVHG DQG WKH WWWVWIFRHNCGAXUH L

MV XUH F

2SHQ PDLQ Y

DOPHQ YDOYH LV RSHQHG IRU WKH IRUD\WGNV VDIHW\ WLP

8SVWUHDP YDOXKLFKHYHU DOOWKWH VP | PDERHWDOQRW HFRAVWRIOHZL O C

LQGLFDWH D IDXOW

BUHVVXUH G
LOQWHUYDO

WKH VHQVRU

JB®O YDOYHY DUH FORVHG DQG DIWHUKM SDM VHW GHC
SUHVVXUH LV PREVMARRUHEGYV IRUXMWLQJ WKLV WLPH WK
SUHVVXUH PD\ QRW GURWEN MRRULN WRKEPXQUY WKH FRC
LQGLFDWH D IDXOW $ FKHFEN LV DOVR \PHDFOML RMR HC
SUHVVXUH LV EHWZ ISH@ WKKH D RRZBDW DQG KLJK SUHYV

9DOYH SURY

i MKHVBRMGDIHW\ YDO YRYHKC Y B VEIHH Q FSABRUNL OR

VZLWFKHG RII

EHWZHHQ DQG

D PG \WK

SURFHHG ZLWK LJQLWLRQ 7KH FROQWURXUQHRDLWYYV

7KH JDV SUHVVXUH GLPKWWGLORZEH FKNMNHGXVRU E

JRU WKH SURYLQWHVM IXNERHE\WNKH IROORZLQJ IRUPXOD

tiest =

3600.V.Prest Where: V= Volume of test section (I)

(Patm + Ps + Prest).Q

Pc = Measured gas pressure above atm. (mBar)
Ptest= Max. test pressure drop/rise (mBar)
Paim = Atmospheric pressure (1013mBar)

Q = Maximum permitted leakage rate (Ihr')

&RQYHUVLRQ )DFWYV

FX IW
FF

FX IW
FX W

/

FX ,Q

PLQ FF SHU VHF
FX LQ




7KH FRQWURO DXWR P D WHBRDE-®BM® ¥ B G FK@ DWMKHVH WHUHG JDV SUHVVXUH W
DQG OHDNDJH UDW HX OOUN IQRIRMY YK I OFT- KRR/ NWHIBRW DQG DYRLG OHQJWK\
SUH SXUJHV 7KH FD O FXeDOWEHBNDEHX N HRQ ROHWKHVHIRELQ (.

1RWH 7KH DFWXDO WIQH WD XFRMHEDMRIUR@H DERPH\ 6LIIPREWLRQ SDUDPHWHU

9DOYH SURYH WHVW VHTXHQFH

A Check 3 E. Opanman C. Pressine 0. Open main E. Pressure F. Ve prove
Vaves closed vae 2 TisE miEnal Ve 1 o0 Intenval test Tisnes

Main valve 1
Main valve 2
Vent valve

Gas pressure sensor

—1- Energisedrhigh

T - Don't care® Energised if vent valve selected - Energised if vent valve not selected

ORGXODWLROQ

'XULQJ VWDJHDW PRG X @V KHC®R GRVRELBD® G/ PHUXPRWRUV ZLWKLQ WKH SUR
SURILOH DSSURSULDWH WR WKH UHTXLUPREBW RRREXMHIDYILAVKKHF RY QG DL
JLUH\H 3, PRGXODWLRQ IXQFWLRQ 5HPREWH DQICR QREWXHWKN\BRGHERI R
SXVKLQJ WKH 2% XUQHU 21 2))" NH\ DQG WKHOSHFRVUILPP WKEOMRBGIR BN LI G O WV L
RSWLRQ ZLWKLQ/ V8RN \FREOMUIRD MK PRGXODWLRQ FRQWURO WR EH JHQ
WKHVH DUH QRW FRYBDHG PQ QWTHOVIW VAKIIDWADE EHWKB XVHU )RU DQ RYH
RI )XQFWLRQ %ORFN 3URJUDPPLQJ VHH 6HFWLRQ

l1RUPDO 5HPRWH PRGH

,Q 5GHPRWH PRGH WKHMVARGXGBWHRPLOBOG B)' WWRIQWQWRO WG WWLQJIV
0DQXDO PRGXODWLRQ IURP WKH NH\SDIGP RWHE L RI@HK RQ MHWH IROORZLQJ U
X $X[LOLDU\ PRGXODWLRQ LQSXW
X 6HULDO FRPPXQLFDWLRQV

/IRFDO PRGH /12 & 12&

,Q /RFDO PRGH WKH PRGXODWLRQ UDWGWNURIDW HY PV EWGE EQ M. \R K HWD @XKDIO
YLD WKH 83 '2:1 NH\V ([WHUQDO PRGXO HOIHEW LRSXVD\E OW'G VUMW & RQ R WHG

'KHQ 3/RFDO ~ LV GIEXIMHY G WHKKQQLQRB LDQM Q J3W K/HH WMM. § J V

'KHQ 3/RFDO ~ LV GIEXIMMHH G WHKKQQLQRB LDQM Q J3W K/H WMM 8 J V




&RPPLVVLRQLQJ WKH FRQWUR:

WARNING

7KLY PDQXDO PD\ FRYHU PRUH WKDQ RQH PH\G H&X HFRIP
DGGLWLRQDO LQKRHJADRW LARRIQWIXWVWF KD SWHU

:KLOH WKH FRQWURO LV RSHUDWLQJ LQ ARRAMLAVVLRQL
FKHFNV FDQQRW EH SHUIRUPHG E\ WKH FROQWUROVKEGG
VI\IVWHP RSHUDWLR M VS RQR/H BEMROOMVUR T W KH HHRIRLRLH/H/UW R
'R QRW DOORZ IXHO WR WKAHXPREPBDXWHNLRIXIHF&DFAEBOOR
HQWHU WKH FKDPEHDQRMIBRQYHARYWEY ZLWKRXW LJQL
PLIWXUH FRXOG UHVXOW

,/ D IODPH IPRROXWIBW DQ\ SRLQW WKHWHFPEWUR Q@ E \NONDH
IDXOW LV FOHDUHG RXQURVIVOWRE REWIHGL QUHLRUHQPE
WKH LIQLWLRYR PWWHRISW D UH VWDUW WK B @\ W\MOM H
SUH SXUJH

MKH 1;

NJ PRGFH
WKHUH
QLQ

ZHG WR
NLQJ D

QRWX QW
PLQJ WR
/WEG St

:KHUH RSHUDWLQJ WLPHYVY DUH DGMXVWD EOMHUH OVPEARHS W B B WHW

IRU WKH DSSOLDQFH EHLQJ FRQWUROOHG

(QVXUH WKDW D SXUJH SRVLWLRQ LV HQWHGH GDIIRAUXH
D SXUJH SRVLWLRQ Z¥E YU BHBDLDHOODWSEWERIV UWILFRORW H G
2QFH DOO VDIHW\ WLNHO HKPWHCEHWQV WKHRUHVISRQVL
FRPPLVVLRQLQJ HQJLQKMW WRHYWUPHWHQWHWHGW UH

D P RG I
[
ELO
FRU

WKH DSSOLDQFH EHLQJ FRQWUROOHG

$IWHU HQWHULQJ DQG RU DGMXVWLQJ DIQDHSUWILY IWSBLQWYV |

UHVSRQVLELOLW\ Rl WQKIHHRRIR BIHVAML RURL Y HUHM X @M DOV
UDWLR LV DFFHSWDEOH IRU WKH DSSOLDQFH EHLQJ F

HHO DL
QWURO

*HQHUDO
.1 DQ\ VHWWLQJVR®@ MKHWREMUFKDQJIHE WWR HQWQHE HV VD
FRPPLVVLRQ PRGH 7KUHH SDVVFRGHV DUH DYDLODEOH IRU WKLV SXUSR\

x Supplier passcode DOORZV HQWU\ WR DOO FRPPLVVLRQLQJ PRGHV /9

X Adjust Ratio mode /9

x Sitepasscode DOORZV DGMXVWPHQW RI VRPH RSWLRQ SDUDPHWHUV /9

RUN
MODE
<COM> 4 | | 3 <COM>
X
| SUFPLIER
PASS'-}!TE' e 2 PASSCODE
SCO LV3
LV 1 BURNER ON
ADIUST 1 BURNER OFF
RATIO MODE COMMISSION
LV2 RATIO MODE
<MODE>
OPTION SET
MODE <COM>




&RPPLVVLRQLQJ GDWD

2SWLRQ SDUDPHWHUYV

7TKH 1; VHULHV LV FRQILIJXUHG E\ SURJUDPRPRU\2B8WIIRQNHIYD PMHKWDMU GHV FU
FRQILIXUDWLRQ RI WKH EXUQHU DQG WH N HWR LDME® DEHWER/OHEDHPEPXW HUV D
LW PD\ QRW EH SRVVLEOH WR DGMXVW DOO RI WKHP LI WKH EXUQHU LV RQ

6HWSRLQWYV

6HWSRLQWY FRQWDLQ LQIRUPDWLRQ IXER)HWVDWHTIROUH 6 UFRR IMRHIVS RULWDEQMV7 RI V
DYDLODEOH LQ D VWDQGDUG FRQWURG X\KIHQS$ WRKHOGIMDBDDEHEHEBYUHVHQWH

*DV SRVLWLIR@® SRVLWLRQ 2LO SRVLWSIRDQ SRVLWLRQ
0 0 0 0

&126( 3
385%( 3
,*1,7,21 3
/2:),5( 3

I I | .50 3| I |

8S WR VHWSRLQWY PD\ EH HQWHUHG IRU HDFK SURILOH LQFOXGLQJ FORVH S
1HZ VHWSRLQWYV P X\cammissibhQatdhbHes L Q
([LVWLQJ VHWSRLQWYV adst Eatio mBds LR tbirh@idsiQn ratio mode

7KH &RPPLVVLRQLQJ SURFHVV

IDYLIJDWLRAQ

7KH VIPEROV EHORZ ZKORXBHK RXW GVWH &R PP IFHWMR QQ QUKIWRPDQXDO WR LQGLFDW
WKH FRUUHFW DSSOLFDWLRQ IRU HDFK FREP M/KH RRPPLYSTRQALORWBNUMRQQHO

$ FRQYHQLHQW FKHFN ER[ KDV EHHQ DGGH\® MRROWKR BMVKIDWOLRH RI WKH V
&RPPLVVLRQLQJ BHUVRQQHO FDQ PDUN HDAK FRPERFHWHDEG/H RSWLRQ DV LW

6<0%2/ 0($16
I:m &RPPLVVLRQLQJ 3VMUSTRQBFOWH WKLV RSWLRQ
02 H JRU &XVWRPHUV ZLWK 2 75,0 RSWLRQ &RPPLVVLRQ

3HUVR MQSTALSO H[HFXWH WKLV RSWLRQ

VSD” JRU &XVWRPHUV ZLWK 96' RSWLRQV &RPPLYV
3HUVR MQSTALSO H[HFXWH WKLV RSWLRQ

Im $IWHU HDFK DSSURSULDWH RSWLRQ SDUDPHWHU L

FRPSOHWH &+(&. 7+( %2:




7KHUH DUH WZR WDSHD YO LODEOH IRUKHKH UYW WD QWKHUG N H\
NH\SDG VKRZQ EHORZ DQG WKH VHFRQG LV UMK REWERQDGHVFU & K\
VHFWLRQ %RWK GQVE®B\WQIROPDWLRQ LQ VHFWLRQ DQG WkKH PDQX
WKH VWDQGDUG GLVSOD\ LV EHLQJ XV HGHPWRLRQH DWHHI D H G G HVK/HAH QWK HU
GLVSOD\ LQ WKH FRQILIXUDWLRQ EHLQJ XVHG

(QWHULQJ FRPPLVVLRQ UDWLR PRGH

7R HQWHU FRPPLVVLRXUQ WKHPERGHQHYURIHUZ2KRBPM WRKHSBHWHO\ VKXW GRZ
WKH NH\ GQREBDQKGGYHOHFW W KK AMRXGIS YIDHOX IBX VAQINWYWH 7KH VXSSOLHU

SDVVFRGH LV QRUPD QOMHWZRPEHWY RQ &/ KWKR Q@ EHIO® D

5XQ PRGH EXUQ—» &zol—r v A ——+ 6XSSOLHU SDWWF~>H[(17(5

A 7\ y VHW RI QXPEHUV

— v A ——+ 6XSSOLHU SDY&F—~=*[(17(5

VHW RI QXPEHUV

, ] WKH HQWHU H® ¢ FRVARHENWO @Q3EH VHERQVBQDNKHKLY UHSUHVHQWYV WKH FQC
SRVLWLRQ VHWSRLQW

&KDQJIJLQJI&IRIRRFFLVVLRQ $GMXVW 5DWISRHWRRERIGWR 2SWLRQ

—_— —
&RPPLVVLR&VWGDWLR PRGH 2SWLRQ VHW PRGH

7R HQWHU RSWLRQ WPPR IPRGAR QHOMNHLR FRIDGH. R P DGHRMWH VHRW L
UHVSHFWLYHO\ DQG sSUuB¥Y WKH NH\ ODEHOHG

&KDQJLQJIRISMRRPRQ VHW WR &RPPLVVLR®HV$GMXVW UDWLR P

— —
2SWLRQ VHW P &RPPLVVLRQ UMKWWRUDMELR PRGH

([LWLQJ IURP FRPPLVVLRQ PRGH
7R H[LW IURP DQ\ FRPWER/ VXRQFRRGHWLRQ SUBVINQWKWEKHIE ODEHOHG

HJ 2SWLRQ VHW PFE(§}$1 (17(5‘ 5XQ PRGH

127( ([LWLQJ IURP 3IX00 PREAHL VYW BQROQJIKIVIKBQ\ZESRDQMUDERYH WKH GLVS
3[ ,1 WKKQGHW L HIE®¥0 0 FRPPLVVLRGL®QJ),BRGH DW




'"HVFULSWLRQ RI 7TRXFKVFUHHQ RSHUD

7TKH 7TRXFKVFUHHQ

7KH WRXFKVFUHHQ SURYLGHY DOO RI WKRAOXJFWPRQYWRU XNKIH G XWR) B QWU L
XVHG WR FRPPLVVLRQ WKH FRQWURO

2QFH FRPPLVVLRQLQJ PRGH LV VHOHFWHG WEKHIVGW R SIOHDG BIRF B OBRINQ & KH XY H
WKH FRQWURO LV LQ FR®R LDAYE RDKKQUHAR R U HY) X'\W B B ORHH UWARDRLR) VDIHW\ IXQFWLRQ
DV IXHO DLU UDWLR SRVLWLRQV

JRU D GHWDLOHG RMHU6YLHZ RHWKEKOOHWLQ 1;2*76" 2SHUDWRUTTV *XLGH

7TRXFKVFUHHQ 3RZHU RQ

,QLWLDOL]DWLRQ RIGWHKH &8 QWZALROWM® DN DO\H DBISERQIAD WK ULQJ WKLV LQLWLDO
SHULRG WKH VWDWXV /(' ZLOO UHPDLQ UBG FRFH RY DQB\ ERANOHORW ZILOO E
LQ WKHLU QR DODUP VWDWH WR DYRLGDWRM SRMVFIKEPDLWWRHQZXLVB RAFH 0D

JLYH VHFRQGYV DIWHU SRZHU LV DSSOLIHG WKHQ) EBID\RIZY SOOVYKEWFERIMS OD\H
IRU VHFRQGV DIWHU ZKLFK D SHULRG RVH VABREQVZROOD EIORON ZKL

2QFH WKH LQLWLDOL]DWLRQ LV FRPSOHWH WXHUW RMNEKMAUHHHD YKEQ2Q/ KR ZVWF
DQG WKH FRQWURO ZLOO RSHUDWH QRUPDOO\ FKDQJLQJ WKH /(' WR JUH
ZLWK WKH FRQWURO VWDWXYV

7TKH 2SHUDWLRQ ORGH OLQH DQG 6WDWXV PHVVDJHYV

7KH OLQH DW WKH WRS RI WKH VFUHHQ RRINSDWL\Q W R R G USJWHRIWORX LIPQRHEUX O D W
PRGH DQG XQLW DGGUHWXV %UWXQU® HDXVOW LQSBOEPEPMWHRKY LV GLVSOD\HG LQ WKH
ULJKW FRUQHU RI WKH GLVSOD\

'"HSHQGHQW RQ WKH DFWXDO IDXOW WKH Q&CGALEKKD H PO@WURCBPD ERRDYHAWWYRH D
VDIHW\ VKXWGRZQ
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'"HGLFDWHG pEXWWRQVY DW WKH ORZHURKW®RYZ RQ WIKH VWURBRBY SHUIRUP WKH

OXWH S5HXVWMGXtWR UHVHW D EXUQHU ORFNRXW PXWH DODUPV RU WR WHVW D
SUHVHQW WKH EXWWRQ LV \HOORZ DQ}CE WRHSO@BUW BRWHKH HEXWWRQYT FKDQJ

%XUQHU 6WDWYWDWNRS WKH EXUQHU JUD\HG RXW LI WKH EXUQHU LV DOUHDG\ R
JXHODOORZV VHOHFWLRQ RI ZKLFK IXHO VWV RILDOHH OV WRREHOXWHGY DURP EDOB L
EROQWURMHEGE WR HQDEOH VHOHFWLRQ RI PRGXODWLRQ PRGH

OHQX XVHG WR DFFHVV FRQILIXUDWLRQ DGMXVWPHQW PRGHYV

2YHUYLHHWXUQV VFUHHQ WR EXUQHU RYHUYLHZ PRGH

7KH IROORZLQJ WDEOH VKRZV WKH ,FRQV¥KWKDW HQU B ERYWS W/IK\HH G (R @ UFPHORV WR Q
WKHLU GHWDLOV

'"HVFULSWLRC(

@ 6WDWH RI &$1EXV| 'LVSOD\V ZKHQ &$1EXV FRPPXQLFDWLRQ LV IDXOW
FRQQHFWLRQ

BWDWH RI 2[\JHQ | OM/ISWOID\WHZKHQ 2[\JHQ ,QWHUIDFH UHODWHG IDX
SUHVHQW
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'"HVFULSWLRI

'"HWDLOV

LV RSHUDWLQJ

LV RSHUDWLQJ

LV RSHUDWLQJ

&20 ,QGLFDWHV FRPALYVBRQLQYZKHQ WKH FRQWURGQ
PRGH LQ FRPPLVVLRQLQJ PRGH

0$1 ,QGLFDWHV +$1'| 'LVSOD\V ZKHQ WKH FRQWURGQ
PRGXODWLRQ PR|GHS1' PRGXODWLRQ PRGH

$872 | ,QGLFDWHYV $872| 'LVSOD\V ZKHQ WKH FRQWURGQ
PRGXODWLRQ PR|G$B72 PRGXODWLRQ PRGH

5 ,QGLFDWHV %RLQHWBEBWSRBEWOHU VHWSRLQW

PRGH

ORFDO VHWSRLQW RU ORFD(

VHOHFWHG UHPI
D VHWSRLQW

,QGLFDWHYV SURI

L'Q M S\OHDOW FVKHHGSURILOH QXPEH
SURILOH

U IRU WKH VHOHFYV

,QGLFDWHYV 7LPH

DG ODWMH$SFWXDO 7LPH DQG '
IDXOW KLVWRU\ DQG HYHQW (
LV \\\\ PP GG

PWH XVHG IRU

PRJJLQJ 'DWH IR

7TRXFKVFUHHQ 2YHUYLHZ GLVSOD\
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7KH H[DPSOH
SLFWXUHKHME

:KLOH WKH EXUQHU LV FKDQJL(
HVWDWXVY WKH ERWWRP ULJKYV
RI WKH GLVSOD\ LV XVHG WR S
JUDSKLFDO LQGLFDWLRQ RI FK

7KH VHTXHQFHV GLVSOD\HG L
PDQQHU LQFOXGH EXUQHU V\
EXUQHU VKXWGRZQ DQG IXHO

,Q HDFK FDVH WKHUH LV D pO

SURYLGLQJ D UL
PS VIVWHP WR FO
KH SURJUHVV RI
XUQHU pVWDWXV

VKRZQ LQ WKH
KR MU VWDUW X

VHTXHQFH GLVSOD\




2QFH WKH VHTXHQFHKHE WKMHSGHWSO BDAHZL O O/ KRIVWWKX lGH ODIW WR WKH RYHUYL
VFUHHQ 7RXFKVFUHHQ MHRVFHAWRXPODUP 0OXWH )XQFWLRQ

TKBHVHWWODUP 0OXWH JpPEXRMXWRQHURHHQKM WXOWL IXQFWLRQDO
,Q QRUPDO RSHUDWIIR® WWR WBH\EHW KIHF R DHDYWHPGE EWKROW GYQJ WKH EXWWRQ
R VHFRQGV DIWB O DAKR. K @/IX\W ZLOO DFWLYDWH

7KIBHVH#ODUP OXWH EXWWR@® [PK\WEVIRORDVIRG RQW URD/ HRVOWRELBEJ D VDIHV
VKXWGRZQ ,I WKH DO DWKRH LEX WRNR)WG Z RO O WH B B WWH I IWWKH EXWWRQ ZLOO
VLOHQFH WKH DODWH [ VQLE WKKHHD EWINVEB R § HROG IFKD XK H EXWWRQ IRU JU
WKDQ VHFRORY IMKHOEXWIHUNWR WIKWH I BEBVWHIG )XUWKHU GHWDLOV RI
RI WKLV EXWWRQ DUH GHILQHG EHORZ

7KHUH DUH WKUHH W\SHV RI IDXOW DODUP

$ODUP 2Q0\ DOIORZLWIOH EXUQHU WR AR®WMLWYWKXH WARDRISHIND WRIXIGLQJ

I WKHHY HSWODUP 0XWH EXW\WRRQOIH VEKH VRIQGY UR O Q¢ WEHVRDW PRG&YV VRXQG
WKH DODUP HGOOEH WKW EXUQHU ZLOO FRQWLQXH WR RSHUDWH

EROWUROOHG 6 KXWXFVHOWKHVEXUQE IF WRUBB O HRW MKCGMEREZ®ODUP ZLOO

VRXQG RQFH WKH IPXOQHEBOHIDW UVHRNW BT WL OHWKRYWI RIKPDQXDO LQWHUYH

1 WOOHW H S5HEXMMWRQ LV SUHVVH® ZKLDG WKIH FIRREBIOWEKHH MXOMHE ZQG WK H
EXUQHU ZLOGRIMWORQ AKG VKXWGRZQ

1 WOOHW H 5 HEKMWW RQ LV SUHVVHE M@ KDNVUUW KW FRE A8/ UROORIGL § K XOWFG R Z Q
WKH DODUP HG DEH WKW EXUQHU ZLOO FRQWLQXH WR RSHUDWH

6DIHW\ 6KXWGRZQ 7KIH E2AOQHERWRHEWWOKHWGRZQ DQG WKH DODUP ZLOO

RQFH WKH IDXOW KDYHWHADOG GJ MHKOHL & XER Z\DD XHSWAHO KDHV HSM U IR UPHG

I WKHWH S5HEXMWWRQ LV SUHVYVH® @ KUIMO HOWKIH HHR QWK XWGRZQ DQG WKH IDX
WKH DODUP HGODEH WKW EXPEHQ ¥ ROXON IGRZV\QVKKHQ WKH IDXOW FOHDUV V
ZLOO VRXQG RQFH PRUH

0 WKHWH S5EXMWRQ LV SUHVYVH® @ KLMVO HQWAKDH HAR QKWK KINXGORAZ B MVQ 6EOWI D UH G

WKH DODUP ZLOO HEKH BEXWHGRDOQGE IKHWRG | RMMH ER QHWGWKN'HZERO UH VWDUW

7RXFKVFUHHQ /(' ,QGLFDWLRQ
7KH 7TRXFKVFUHHQ DOWR KRV WY ROQ POORQ IRIUFXQE HRDW L
VWDWXV 7KH /(' ZLO P DEH QWHH QR GB HLLD QRL VDX OWM RUHVHQW

7TKH /(" ZLOO EH UHIGWKOIDWHKLY D OLFIRY RIWDLRR @ SAKHBRAW QRRL FDXVH D
ORFNRXW

7TKH /(" ZLOO EH UHG RIH UR D/QKHIHQUMHOL VWD HDOHMWL 8 WHKHHKD XOW KDV EHHQ PX
ZKLFK FDXVHV D ORFNRXW




7TRXFKVFUHHQ )XHO 3URILOH 6HOHFW
2QFH WXHDRIW EXWWRQ LV SUHQWBGHRE MSSRH KE FQ QUKW KHL XKW WID FKRLFH
DYDLODEOH IXHOV SURILOHYV

7KH 1; DOORZV IRUR) PRXUPSPRILOHVZKIQRKSDEH QRW SURJUDPPHG DQG
QRW DYDLODEOH ZLOO EH pJUD\HG RXWT
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WKDW HQWH U@ YIXDU DWW HR& 6FUHHQ

, ] WKH SURILOPDRXHD QRHOH WKH EXUQHIHLWZR WWRMVVAMEEBOW¥HQW RQ WKH
RSWLRQV VHW LQ WKH FRQWURO

I WKH XQLW GRHV @QRRWWVKRDS HUWKWHPRIBEWRQOUL I BEORGE VZLWFK SURILOH ~
EXUQHU JRLQJ RI WKH EXUQHU ZLOO JR WKURXJK D FRQWUROOHG VKXW(
RQ WKH QHZ SURILOH

7KH RQOLQH FKDQJHRYHU DOORZV D RLDIOWRZ DQSXRV LWR EFE OFR @ LW KR X\G
EXUQHU RII I WKLVDOL QSKW SWR21OHY@HKD H ¥ WPIDRAH F& K HOFCR QRVWR ORZ ILUH
WKHQ EDFN WR SLORW LIQLWLRQ GO W@ HVX B IRRUS WIKDBDY® BHLUDORI G EUEX Q VW LA K
MXVW WKH SLORWRROQWDQ QG WKUY PIHIWD HWRISW LR QS QBRIWVAW HIWOWRNKHQ PRYH I
GULYHV WR WKH BEHSRWZVBURQLRHW QGSREBYHVRBEBLMSIXHKO YDOYHYV

7R H[LW WKLV RSHUG WIHRNX 2 RQW R VK@ &EH W2 QUHUHY EKZVW R Q




TRXFKVFUHHQ p&RQWUROYTY VFUHHQ

2QFH WRBWERWWRQ LV SUHVVHG D ZLQGRZ DSSHDRBRSWLRRQYJ W KH) XRSHUL B Q
XQDYDLODEOH LW ZLOO EH pJUD\HG RIXRWY PIRUEH[ BRSO HDD® CXW IORSE KR PR \
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TRXFKVFUHHQ pPOHQXY EXWWRAQ

20FH WHKAEXWWRQ LV SUHVVHG D SRS XS ZLQGRW K5 &N H U VDREK RVIKHH WRIJR B
DQ RSWLRQ LVLDAQEBYODOBHE @QHUD\HG RXWT

B HES — o — T
20085550 CiFF NGEAS) AUTD | Uit o

_ 8VLQJ WKH EXWWRQV DY
bbbt j DIWHU SUHONQ®J WKH

vy | EXWWRQ ZLOO JHQHUDW|

AR SRS XS ZLQGRZ LQ WKH ¢

Seramnconngureson | KDQG DUHD RI WKH VFUH
T |

7R H[LW WKLV RSHUDWLRC

DQG UHWXUQ WR WKH RYF
] VFUHHQ S WH\HWI WIKHHZ

(s b s ‘ ; EXWWRQ

S0 P00 ﬂ

CanScraun

fi\l I’ I ﬂl f.'bf | ﬁ I .L_l+ |ﬂ¢_=ln'_lurml




TRXFKVFUHHQ p%XUQHU 6HWWLQJVY EXWWRQ

2Q0FH WKHMQHU 6 HEXWMWRQY LV SUHVVHG VD ZLIQBIRY KO XN BMD IV F KRS/ R |
E\ 7DE 6HOHFWLQJ WD B RXF KL\Q $ PV WIDELAH WARRY LGIZWD LQ WKH H[DPSOH k
2SWLRQ 3DUDPHWHUV DUH DYDLODEOH
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TRXFKVFUHWQWHRXO/RJT EXWWRQ

2QFH WEXOW (YHEXWAMBQ LV SUHVVHG D ZLQGRZ DSSHDWRUAKBYHYN VWIOKN )DXC
VHOHFW WR VHH )DXOW GDWD RQO\ (YHQWVY GDWD RQO\ RU D FRPELQHG KLVV
LQIRUPDWLRQ RQ IDXOW FRGHV DQG IDXOW ILQGLQJ UHIHU WR WKH )DXOW )LC
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7TRXFKVFUHHQ p6FUHHQ &RQILIJXUDWLRQYT EXWWRQ

2QFH WKH 6FUHHQ &RQILIJIXUDWLRQ EXWWRQUW. QUAWMMVHGEVBUZDQFIRA BI$S FHIR S
WKH *HQHUDO 7DE D QDPH PD\ EH HQWHUHG IRU HDFK SURILOH LQ XVH
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+LIKOLJKW WKH SURIDPH LRUWERKEHKHDWHUHG RU PRGLILHG DQG SUHVV WKH
ZLOO FDXVH D ZLQGRZ WR DSSHDU DO ORZWA U MX X WLHIIX WIKHHGEQ WRHRW RS E €

2QFH WKH QDPH LV GLVSOD\HG WDRID IOV M KD KPHEGIHA MUMAMGLEDISWKH ;T LQ
WKH WRS ULJKW FRRVFHUHHRQ WRBIZBRXBDWLRQ ZLQGRZ
7R H[LW WKLV FRQILDQD WHRYZQ Q\GRR WHKHHQR Y B AW YA WEKERRANV W R Q

&OHDQLQJ WKH 7RXFKVFUHHQ

A WARNING

7R SUHYHQW SRVVLEOH \@RRBPKWFW R HQK HQ ¥ XU il WL F RV U H
XVHG ZKHQ FOHDQLQJ WKH VFUHHQ

%HIRUH DWWHPSWLQJ WR FOHDQ WKH VF XQW® HRY XVH|WKH FOH
HQDEOHG WR HQVXUM RISHXMQRRMQDNIHFWHG

2QFH WKH p&OHDQ 6 FUNWHOHOMNRWWGRWKH IV EB®D\ NH\V| Z
XQDYDLODEOH IRU VHFRQGV

%HIRUH DWWHPSWLQHW® EW HD/QHW K HQEF2 BDQWFA X BBWERQ WR SUHYHQW C
SUHVVXUH DSSOLHRBXWRVFOHBQ WHIHQWWWHRHQS$ UDHV BIUEX H IXQFWLRQ FDQ
DFFHVVHG E\ VHOHFRX\@W RKIDW WKH ED KB HRHI QWIX®IGWR BEAMH VG OH FW L Q J
6FUHHIRP WKH OLVW RI IXQFWLRQV DYDLODEOH
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:KHQ FOHDQLQJ WKH WRK FKK/H UFHRRIQ HHRQW B Q' HWFUH XK@ H® HBVH RI DQ\ RWKHU
FOHDQLQJ IOXLG RU ZDWHU PD\ GDPDJH WKH VFUHHQ

7TKHUH DUH GHVLJQDWBE DQRIPPHVRDXW LRQNR BV RKHRBDU NHIMWR WKHVH
SURGXFWY DUH UHFRPPHQGHGv&yRV RHWXF 8 BVWRQ CROHONKHFRW RQY DQG WKH
ZDUQLQJV RQ WKH SURGXFW

A CAUTION

X 'R 127 XVH DQ\ DPPRQLD EDVHG ZLQGRZ FOHDQH[U 7KHVH FKHPL
FOHDQHUV FD QX FRKMRUWHK® WRJIDFH
X 'R 127 XVH DQ\ DEUDVRYHOUDRBRY SDSHU WRZMWRZHEQ DEUDYV
FDQ VFUDWFK WKH WRXFKVFUHHOQ

7TRXFKVFUHHQ &RPPLVVLRQ PRGH

7R DOORZ 2SWLRQ 3RYBVHWRHEM RGMXVWHGCGWMRNHOWRHFWYXH UHOHYDQW
DFFHVVY SDVVFRGH

7R HQWHU WKH SDOY& RS KHES HA6V6 (77, 1 WKH@MWEKWWRQ 7KLV ZLOO SURP
NH\SDG SDQH WR DS &HDWH MHYDRYW QSIDWM BR G HX WIRQE HVHEW RIW NH\SDG D Q
FRQILUPHG E\ SQ2H¥EXMWWREQKH

127( 7KH 6XSSOLHUYTV 3DVWFRGE JI9W VQ RQWGEILQSE/DQ\ JHURV 2lROORZHG E\
EXWWRQ
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CAUTION

X 8VH H[WUHPH FDUH ZKLOH FRPPLVVLRQQQL@WKH V\VWHP :KLOH R
FRPPLVVLRQLQJ PRG HKW R/HNVWDH A VWV RV KA &/ IRGLHNV Y HRY SARKQHY
FRPPLVVLRQLQJ HQJLQHHU

X (QVXUH D SUH SXUJH SRVLWLRQ LV HQWHUHG IRU WKH UHOHYDQ

X ,QFRUUHFW SRVLWXRQLRU BL W EFWKBAG RRBYX WL \UXMDYD R Q
WR RFFXU

X ,1 WKH VHUYR P RKVRUH SRAVH.QV XS QR D GIHE W WDMV W KM H QW L
FRPEXVWLRQ LV YHUULQHIGSRW LMOLARQ WRR K @ VRRIHEG D VKIDR R
FDQQRW RFFXU DQWRIEW W WNKEHDERIIHW U R O

X ,W LV UHFRPPHQGH G RAKLDWL RVEK NREIDWE/BR WRUHQWHUHG
DV SDUW RI WKH BXIL@HU WR UIPRIFSHQ VDWHKHIRH WHRO U LQ
PRWRU PLFUR VZLWFK GXULQJ RSHUDWLRQ

X 2QFH DOO SURILOH EHRI/Q VDIGRIXW W B G VHH@WH D 19 GWLKVD \V VD ID\D
SURILOH SRLQWYV DUH RKHDRAMN FGK M/ RX YIFUDH. S\WITEVDLHR (R U W K H
DSSOLDQFHAREHLQROOHG

2QFH WKH FRURGIFW VS BQWROUMGZW®B HQWHU FRPPLVVLRQLQJ PRGH DQG D
SDUDPHWHUYV DQG SHIRIDRGMXSRAQE VWL BAXXW[ W RRIQ ZW R BS E K DR ZiD WR

WKH pXVHUY WKD W PYLKNDROVD LWV RGHER KB DR YBDFINOORX QG FKDQJHV WR UH
LV GLVSODMGWWRREG WKH VFUHHQ
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7R HQWHU RU DGMRWW U YN SRHFIHVN DUHOMR VW HBWYWKVR EH VHW DQG
XS GRZQ DUURZV WR PRYH WKH GULYHDWR® WKH GHILXHUSRKYERYRWIVRIQ UGH N
SRLQW EHIRU K1 X{BEXIWWRD WR VWRUHRWKHAVWRD @ KHVQBIQW: | BVRUIHDHG SRLQW
HOWHUHG WKHQ UH$HIRW WKHVSSREQWXDYTXDOQH BRWEHMR KLJK ILUH

127( :KHQ DGMXVWLQJ VHWYLR @R WRW FRIRVU H WXLIHJ H) WKH WX RW ™ EXWWRQ !
PRWRU WR WKH H[DFW VSRW \RX GHVLUH

2QFH WKH UHTXLUHG ¥ DHIQWWUKIDBY R UE AKD D € G M K HL WRIGHES ISUHVVLQJ
IROORZHG (B\ WKH ;1 DW WKH RIRW KH S%OW GRU GHBWM XVW ZLQGRZ ZLOO EH J
DQG LQRSHUDWLYH

8VLQJ RSWLRQ VHW PRGH

Xx 8VH WKH 83 '2:1 NH\W WKKNROGWERQ SDUINVNPHHEHU WR EH DGMX
x 8VH WKH 6FUROOQDYLNHMHWERWZHHQ 2@&/ MR(H @SRAHRWY YID O XHV

x 8VH WKH 83 '2:1 NH\V WRH-KDQXH RI WKH RSWLRQ SDUDPHWHU :KHQ Wk
LV VHOHFWHG WKHQ@ NHN WRWKWMRUHA(WKH QHZ YDOXH

X 6HW RU DGMXVW DOW RV WHKHXE D H B PEH\MPHY WEKH BB-DWD BHNWGHWAWNV WL QJ DV
GHVFULEHG DERYH

2SWLRQ SDUDPHWHU OLVW

CAUTION

X 8VH H[WUHPH FDUH REMWQ R®D®BUDRPHWHVUY HQWRUUHFW GD
FRXOG FDXVH D \KIDyXD®RRY WR RFFXU
X ,W LV SRVVLEOH I\DKDWP HVGIELW PR EGH XOHWH Q WSIHD GNKQ J
RQ WE®LLFDWLRQSEIHRU VX

1RWH 2SWLRQ SDUDPHWHUYV DUH PDUNHG XLMXGA9 DY@H DIQEBN/ DHYHKOFSDV!
LV UHTXLUHG ,I ZKMRSSWOULHUWIKOH/ VFRGEHRWISRVUW. EUH WR DGMXVW WKH Y
RSWLRQ SDUDPHWHU WKHQ WKH EXUQHU H DGW EVHWRPKXQAMHG RII WR PDNH

2SWLRQ 6LWH SDVVFRGH '()$8/7 9%$/8( LV /19

7KLV LV D WKUHH &IDW W SO \DFERGGRYZ W R HIQMGBHXNQ UL YRHHQWHU RSWLRQ V
DGMXVW D OLPLWHGSDUDPIHVRIURS WIKRMHVE® RW9O PIDR OIMAKSOY VLIPFWLRQ 7KLV
SDVVFRGH FDQ EH JHVR WIKHZXVAK RDOV QWK 2W R GIW/HY NH\ WZLFH WR
HQWHU RSWLRQ VHW PRGH ZLWK OLPLWHG DFFHVYV

2SWLRQ 6HULDOLRRPPRRQMOVMRO DGGUHVV /9

.l WKH FROQBHIRRQWHWW HIBTW RSRW & WUY L D OVKRIPPH QLFDWLRQV LQWHUIDFH
EH JLYHQ D XQLTXH V&GV HREWXRQQID UD® 6 WIH UP RGHS MMKIDRQRQH FRQWURO
FRQQHFWHG RQ WKHEBIOHXWRIRHKMHUH XGLWS XYV WWKBHO KDYH XQLTXH
DGGUHVVHV %()25( 7+ (< $5A(&2217+( 6$0( &$1EXV




2SWLRQ SHVHW KRXUV UXQ /9

7KLY RSWLRQ SDUDPHWHU DOORZV WKHV+®&R5E H 3NHEHWS R\ [HRWRD 0R $XHIOF
UHVHW VHW WKLV RSWQOQRBQOSIDYMHPRISWAILRY RMVHKW ERGHHIKERILAWKWR PRG X!
+2856 581 GLVSOD\ ZIDAAs BAMK B HRISIAWLHRVQHS)DD IXFDFRORCDL UHW XU QV EDFN WR

2SWLRQ + 8VBR bSHEHBW /9

7KLY SDUDPHWHU PDEQRW: EEHUBYDW OD/OMRZNVOW K & MKW FWRWE&H )LUH\HTV
VWDQGDUG PRGXODWYRQHFURDURYHD GER BURIUDKPHPOMHEH PRGLILHG XVLC
3& VRIWZDUH WR FKDY¥JHHKBN LFRRWOQ WRWR GFROQ. VBYDLAREDVWU G D S

7KH SURJUDPPDEOH VYWWHFFRQWV WROQRQ VDIHW\ UHODWHG IXQFWLRQV VXF
HQDEOLQJ GLVDEOLQJ EXUQHU VWDWW @6 \D/QGHRRYBIRIIFYQ PE IO PR GX QLAH/GL R Q
DQG )LUH\HYV SURJUDP FDQ EH UH VHOHWWIG SOV DR WH.P HE [EF NF KADRQ JH QR

2SWLRQ OHDQLQJ
YDOXH

5XQ VWDQGDUG PD QDI ERX SR PRPX GROMWURD O BPLMWV DQG

VRPH ,QSXW 2XWSXRSWH\R Q LSDIVD RHAWH UV W R

5XQ XVHU SURJUDP LI DYDLODEOH

2SWLRQ + SOVODHX D DMWMHOHFW /9

'()$8/7

7KLY SDUDPHWHU PDEQRW: IEHHUBY DW OD/YODRZVOWE G HXKVIMWW WR FKDQJH WKH (
XVHG IRU WKH GLVSRQ@\VSBSHQRHRRIU\ DQTGXEX M WHR@WY UWHKLY RSWLRQ PD\
FKDQJH WKH WH[W GLVSOD\HG WR XVHUV,6§Q 58P RRIBEH MY G QR W H[QV &2DQ
FKDQJHG WR D VHFRQG ODQJXDJH

7DEOH EHORZ LV IRUEQIVAPJIGELYISOBF W KMF RQHYKIHY KRR GOHG RQ WKH WR
GLUHFWO\

2SWLRQ OHDQLQJ
YDOXH

2SHUDWH ZLW KQV WDJHGC XWX DO\ (1*/,6+

2SHUDWHXDUMW KD COM B U\Q REKBB G PRGLHE®\ LQ RWKHU F
GHSHQGLQJ RQ RGHALWKHD\WRQWURO

2SWLRQ + 02'%B6 GIBGIUHVYV * /9

'"HIDXOW YDOXH LV 2))

7KLY RSWLRQ VHWYV WKHH G W8¥ G HRMUW RFVEE P RQW ERIOOMWT BH IRU HDFK GHY
WKH EXV

127( 2QO\ DYDLODEO®PR ZBREBEEXWORQ 1;'%96'VYHDHIE CCRDKXHKWHUERDUG
LOQVWDOOHG




2SWLRQ + 02'%86 AORWLRXQV VSHHG * /9
'"HIDXOW YDOXH

127( 2QO\ DYDLODEOPRh ZBRRIBEXWORQ 1;'%96'VYHDHUG BB H
GDXJKWHUERDUG LQVWDOOHG

7KLY RSWLRQ VHWV WKELFDWER @R PFSHH GOIOM B AKIRR QW DR

2SWLRQ  6SHHG
YDOXH ELWV V

2SWLRQ + 3RZHU 8S 2SWLRQ /9
"()$8/7 DIWHU 6HSW

7KLY RSWLRQHEDWRERRGLI\ WKH EHKDWYW.BRARHUWXSEH FRQWURO D

2SWLRQ OHDQLQJ
YDOXH

1RUPDO SRZHU XSDQGRHDXOBXUQH E XMHPHHF X HGO W KWH U W

/IRENRXW 7KH EXUQRBNAROOMD DIOWZADU WD G5 RZIHWOXEBEH $Q )
JHQHUDWHG ZKLFKDOQXDIDO ULHMWKHUMWMHRQWLRQ WR FOHDU

I+

7KH FRQWURO ZLOOP® RZHEXWSZDNVW RRUGYV WHRIRUWHFRIQFNLQJ

WKH GLIJLWDO LQSXWYV IRU IDXOW FROBYWQWQYX Y KLYFRD\ EH
ORFNRXWY DW SRZHW XCHEBENH OB WRQLODB®ODQW LQWHUORFNV 7K
UHPDLQ LQ VDIHW\ YRWWIRRFNHERWW [IRU WKLV WLPH

2SWLRQ + _H\ERDUG @XWVWO®P BOR XD /9 T¥(QHYL Q KiH U

'()$8/7

,2W LV SRVVLEOH WRVKRE MEXQ\HRR GLD/Q EDHLOLW\ IURPDNKHALRB\EBR Y D & O B HW KIH W
RSHUDWLRQ RI WKHWLBXQVIR PP QWJKHXQ@A\ERDUG 6HIOHHRWHQDW L RQ. @O WIQHD E
MDXWR PDQY IXQFWLRQ IURP WKH NH\ERDUG

2SWLRQ * OXWBSBEWVH@DEOH /9

7KH OXWH 5HVHW I XREOH RQ D \&PNIDLUG RDRG WERE RBYOHFWHEHWRHEH IURP
GLILWDO LQSXW PBHORH ¥ QM@ CEELQOROV W FREIRUDVKH wOXWH 5HVHWY IXQFWL
FRUUHVSRQGLQJ GKRIXW B OE HQMBQ WX U MWD KIDQAS XWK IV EQ HEWHG LV QRW XVHG
IXQFWLRQ RSWWL.RQVSDUDP[[DQG 0867FRDQHFWHG DV VKRZQ LQ VHFWLRC
1RWH ,QSXWV DQG GR QRW SK\VLRAD®SIO)W [VRWVE W \VHSOQRW HE H XS/ G

B3OHDVH QRWH DQ\ NH\LEXWWIRDY GW RPYXAVEH | EQ FRRXERQVPIXGVRFDO WR WKH E)




IXPEHU HOWHUHG LQ SDUDPHWHU )D X
.H\ERDUG FRPPV RQO\

, OXW 3% WR 3% JHRZ4 9ROWD

, QS XW 3% WR 3%H/RZ 9ROWD

, OXW 3% WR 3% JHRZ 9ROWD

, OXW 3% WR 3% JHRZ4 9ROWD

, QS XW 3% WR 3%JH/RZ 9ROWD

, QS XW 3% WR 3% /RZ 9ROWDJH

, OXW 3% WR 3% JR¥Y 9ROWD

, QS XW 3% WR 3% /RZ 9ROWDJH

, GXW 3% WR 3% JHRZ[ 9ROWD
1RW D WBKWO'PQ27 86(
1RW D UHDO LQSXW '2 127 86(
L S 3( WR OLYH +LJK 9ROWDJH
L S 3( WRIJKOBREHN D

2SWLRQ * ((WHUQDO SURILOH VHOHFW HQDEOH /9

7KLYV RSWLRQ SDUDPHWHU VSHFLILHV ZESHXWKWHUIWKH I%HODIUHBRANEIE VRIWHF
SURILOH VHOHFWKRIQ® DRUW DKYHDW & B H ON PWHIHQSXW® S XU

1XPEHU HQWHUHG LQ 3% )XQFWLRQ 34
SDUDPHWHU

*HQHUDO SXUSRVH LQ|SXWQHUWBNG IXWKRVH LGSXW  8VH :

3% 3%
&RQQHFW WR 3% WR VHEBFHW B BIXOSHRVH LJSXW  8VH :
&RQQHFW WR 3% WR YHOHFW SUR%LOH
&RQQHFW WR 3% WR Y FR®HRMBW RVRO3% WR VHOHFW SUR
&RQQHFW WR 3% WR \HORRFWHBWRWVROB% WR YVHOHFW SURI

KHQ D SURILOH [[WHHOHEOD\HGVKLY ZHIDO SRIRHUOHGHHORFWLRQ PDGH IURP

NH\ERDUG ,l QR S BRI IHQW HWQDHOICHFWWHH WEHQL RSXQRW VHOHFWHG KHUH
VHOHFWLRQ FDQ EH FKRVHQ IURP WK P >XGULW FHDM QW XERIIBUE K DIWK WHKG GWI LV
QRW XVHG IRU DQ\ R®\WHR Q XSDRVDIPRIQVIBUV [ [ [ DQ

‘KHQ D IXHO SURILOMHPFROHEWERRSIHWVQV QU WFKH LVOKHK WG FRWQRQQXH WR UXC
RQ WKH SUHYLRXVOURIHOHFWHG RHI5R/ 781 T2 ( %851(5 2))

2SWLRQ * *DV 9D OB RMWMIMXRRI RHOHFW /9

7KLV RSWLRQ SDUD PHIQ\VCHAD HVSX\RHRG RMRFD RWRX BH PRIOLMKRUHG IRU WKH JDV
YDOYHV :KHQ HQDEOHG 32& IRU *$6 X\HHGVEG LW KW DQOHRBHS™ VW ®W VSHFLIL

SOHDVH QRWH GLIOWHDORZSRWWDJIH KQGK YROWDHH ,I DQ\ GLILWDO LQS
WKLV IXQFWLRQ HQVXUH WKH VDPH K® XN QRFWQR\GD VRHSIMERCH SDIR U DQ\ R\
DQG [ 1RWH ,QSXWV DQG GR GOWDBWH/LEB®®\ FH[QVWVRVWHKH\ FDQC

127(,W LV UHFRPPHQGH® WX D GE RWK SWRIRL VWA KFORVXBKOZ EH ZLUHG WR
LQSXWVYV 7KDW LV ZWKR RILWLYDODPNM G \D QG RVYLHGloWsH&@ VIDI ER W K
SSURRI RI FORVXUHZ MHG/ EQRHWHDUHY HRISWLBQGSDOWBRHWHW IRU WKH
VDPH LQSXW )RU H[DPSOH LI WKH RLY DIQGIGDIVW BRI RRI/RY HH OWRR XALH)
YROWDJH LQSXW WHURSDIRQY(SDUDPHWHBXOG BERGO/HW WR




IXPEHU HOQOWHUHG LQ
SDUDPHWHU

*DV YDOYH PRQLWRUHG

121 ( 121 (
<(6 RXW 3% WR 3% JHRZ BROWD
<(6 SXW 3% WR 3% JHRZ BROWD
<(6 SXW 3% WR 3% JHRZ BROWD
<(6 SXW 3% WR 3% JHRZ BROWD
<(6 SXW 3% WR 3% JRZ|9ROWD
<(6 SXW 3% WR 3% JHRZ|9ROWD
<(6 RXW 3% WR 3% JRZ|9ROWD
<(6 AW 3% WR 3% JHRZ 9ROWD
<(6 SXW 3% WR 3% JRRZ Y9ROWD
1% 1RW D S¥\WO'2Q27 86(
1§ 1RW D S¥\WO'2Q27 86(
<(6 X W 3(__WRJR LORHIHNM D
<(6 X W 3( W RJR LORHHND
2SWLRQ + 2LO 9D@VRBXRHR VRIOHFW /9

7KLV RSWLRQ SDUDPRIWRDEVHXSHRBRI| RIVFGR\BH AR@ILWEBKHG IRU WKH RLO V

YDOYHV :KHQ HQDEOHGVHR2&LRUWDO LIQGXW WKH/SMPEHU HQWHUHG = <

QRWH GLJLWDDUHQSRIZVYROWDJH DQGDJH P UMQK IGIRIWYW\D J\VLHS IRU WKLV

IXQFWLRQ HQVXUH WRRWDMDHE®¥\W LRU DQ\ RWKHU IXQFWLRQ RSWLRQ S
[ 1RWH ,QSXWV QRPWGEK\\GIRFDOO\ M HVIVD X WKIESQRIDY®RW EH XVHG

127( ,W LV UHFRPPHQGH ® MWDK D @GE RIWK SW RIRL WVRF KFOR VK BMOZ EH ZLUHG WR
LQSXWV 7KDW LV ZWKB RLOLYDAODM G \D QG RMHBIOWS®WVBI ERW K
3SURRI Rl FORVXUHZLMZH GV ERQHWHDUHYV HRISWLRQGSYWBRHWHW IRU WKH
VDPH LQSXW )RU H[DPSOH LI WKH RLY? DLQG GDIW BRI RR I/ RY HF OR R XOLHQ E
YROWDJH LQSXW WHUMRSMIRG(SDUDPHWHBXOG BEAG/HW WR

IXPEHU HOWHUHG LQ

2LO YDOYHVY PRQLWRUHG
SDUDPHWHU

121( 121 (

<(6 SXW 3% WR 3% JHRZ PROWD
<(6 SXW 3% WR 3% JHRZ PROWD
<(6 SXW 3% WR 3% JHRZ PROWD
<(6 SXW 3% WR 3% JHRZ PROWD
<(6 AW 3% WR 3% JRZ PROWD
<(6 SXW 3% WR 3% JHRZPROWD
<(6 AW 3% WR 3% JRZPROWD
<(6 SXW 3% WR 3% JRRZ 4ROWD
<(6 SXW 3% WR 3% JRRZ JROWD
19 1RW D B¥\WO'2Q27 86(

19 1RW D BXWO 2Q27 86(

<(6 ,QSXW 3( WR OLYH }LJK 9ROWDJH
<(6 LOSXW 3( WIR ORIDAND + L



2SWLRQ + 6HFR Q/Q I$SWBKOR@D E O H /9

7KLY SDUDPHWHU DORRAA WKHNVRQEMPMUIORZ PRQLWRULQJ VZLWFK 7KLV
VKDSLQJ VRPHWLPBV\FDIODH&QCRW.IPR QQ §H 0O R PVDIOQXIH DX\Q&D REHIEOMHL R Q R

H3ULPDU\ $LUIORZY IXQFWLRQ IURP ,GIGILMWIVO @ QSWW OLRZ XYWYRAIBAMMIH WK L \
LV QRW VHOHFWHRBQRWLR® RBWHRQ SQGDPHWHUV |

1XPEHU HQWHUHG LQ SDUDPWWBDW\ $LUIORZ )XQFWLRQ "LJIL
1R SULPDU\ DLUIORZ PRQLWRULQJ 121(
*DWURILOHY RPO LS 3% WR 3% |/9
2LSYRILOHY RQO LS 3% WR 3% |/9
$OSDRILOHYV S 3% WR 3% |/9

mstLRQ + 6DIHRQVIWXRIBDWLRQ VHW

7KLY SDUDPHWHU DOR® R WV R/HH W HO HMEDRODGH MRW RVEH BXUQHU VWDUW XS VL
6SHFLILFDOO\ RSWLRQ SDUDPKWHU |IRULPKMWGEH

.l WKLV RSWLRQ SDUBERWRSWLR g H/D WRP H WEHUG/ EHFRPH LQGHSHQGHQ'
DGMXVWDEOH 7KH FRQWURO LV VKLSSHG ZLWK VHW VHOHFWHG

IXPEHU HQWHUHG 2SWLRWLRQ7 72S 2SWLRQ LRQ@ 28

LQ SDUDPHWHU 3LORW LMD LKRIORX 0DILORIQLWLRQRQ
IRUFHG WR IRUFHG WR IRUFHG W

&DQ EH DGMXVWHG H&DQ&PbI) EGMIS/MXVWHG HG&DQ EH DGM.

127( )RU (3 DQG <3 SURJUDPPHU HTXLYDdHQWYV IRU F
DQG VHHOWBEGI®WGL] 6HFWLRQ

2SWLRQ *+ SHVHUYHG




|ZWZSWLRQ [ £ 'ULYH 1DPH /9

CAUTION

X 7KH WRWDO HOHBWO LFD@Q®G R WG GFRY M WYRRRRMER U Y $

(DFK '"ULYH FRQQHFWHGDMREW KIL WHQWIHRO G HVAKKILFIEEH IVKRZQ RQ WKH WHI[W
GLVSOD\ WKHUH DUH OBDYHRXP R ZKIRRKQHF@Q/HEE WKH QDPHV DUH VHW
RSWLRQ SDUDPHWHU WR

7KH GULYHVY DUH GWYXSO®YHBHZQWREHUHHUNVRD URBKWR DD OMKEHO VXFK DV p *
H$,57 pu$,571 HWF

7KH SHUPLWWHG GULYH QDPHYV DUH

1XPEHU 'ULYH &RQVLGHUHG 7ULP LI

HQWHUHG LQ 1DPH DV VHOHFWHG

SDUDPHWHU
1$ 1RW XVHG 1$ 7KLV GULYH ZLl0O QRW EH
)8 ( YXHO GJULYH <(6 *HQHULF IXHO GULYH
“$6 )XHO GIULYH <(6 $ JDV GULYH
2.1 )XHO GULYH <(6 $Q RLO GULYH
&83 YXHO GULYH <(6 HG &8RS WRAVDU\ FXB EXUQHUYV
)*5 )XHO GULYH 12 J)OXH *DV 5$HRALUAXODWLRQ C
380 YXHO G[ULYH 866 FRQWUROOHG RLO SXP|S &DQ EH X

RLO ZDUPLQJ + VHH RSWLRQ SDUDPH
'$6 )XHO GULYH <(6 'DVWH IXHO FRPELQHG IXHC
35, )XHO GULYH <(6 3ULPDU\ IODPH VKDSLQJ
)8 ( )XHO GULYH 12 *HQHULF IXHO EXW QRW W
$,5 $LU GULYH <(6 ODLQ FRPBXYWLRQ DLU GDP
)$1 $LU GULYH <(6 ODLQ FRPEXVWLRQ DLU II
6 (& $LU GYULYH <@HFRQGDU\ DLU VDPH DV DSDUW I
QDPH

$,5 $LU GULYH 12 *HQHULF $LU EXW QRW WUL
6/ ( $LU GULYH <(6 %XUQHU 6QHHYH

7ZR RU PRUH GULYHV FDQ EH DOORFDWHG WKH VDPH QDPH

7KH QXPEHU HQWHUHRR QWVUR O HQIRW AIXW L RQ D E R XMQW KK K5®) IKYHHU H, ILW KOHH QX

WKDQ

WKH GULYWD UXHRQV WHKH REREMKDEY RWHBDWKDO WR L

W LV FRQVL

GULYH 7KLV RQO\HPOMNHYKHQLR[MWHQ WURR LDV SDODEICAHK® DU GULYH VLQFH L
WKH WULP GLUHFWIKXRIQ@ WHQOHARVULBQURWK REWYRP@ SBUDPHWHUV

WR

BULPDU\N DLU LV FR@WLIGHHUWICQB H XHPH W KV EHIGQIRDQOD/VKRXOG QRUPDOO\ W

YDOYH




2SWLRQ4 'ULYH 6HULDO 1XPEHU /9

CAUTION

x 7KH WRWDO HOHB®@O LFHD@Q® R /G GFRY M WYRRPRRMER U Y $
X 'XH WR WKH SRVV)IEHDXMWQ RIHIBEWRTMHOGV RI WKH
VKLHOGHG VLJQDO _86HEWMRI WRXXQE6H G

(DFK '"ULYH FRQQHFWHG WR WKH VI\VWHP KDV D XQLTXH VHULDO QXPEHU D
WHVWLQJ 7KLV QXFEBDQFD®QRW EW XVHGHWQR XIQ IHXAHKOG ULY H

KHQ WKH VA\VWHP LV Q@ FRERLWKHRHULOO YWXPMEHRQRMHFW MG BDG E\ WKH
1, DQG GLVSOD\H®& ®\DOOQRA WWKH VHOHHYNDLQRW) WRH WLHDHD QXPEHU XQLW IRL
WR EH PDGH

6FUROOLQJ WKH OLMIMEW LIR@ X3 DMUBEEROY WRBWRXRQY DYDLODEOH XQWL
LV GLVSOD\HG (QWBUWROQOWMPWXWKWR/SHFLILHG GULYH IURP DQ\ KDUGZD

BFUROOLQJ WKH OLE MW HE VDV &/RSIZBXE WK E8 WO\ VHOHFWHG LWHP LV GLVSC
WKH YDOXH ZLOO VWRS IODVKLQJ

7KH GLVSOD\ ZLOO MVIKREZRW\SRHULIODRK PG X E K HD 8 UMK/H QURRTROHVHDWR EXW W
FRPPLVVLRQLQJ HQJLQHHU VKRXOG EH DZDUH Rl ZKLFK VHULDO QXPEHU V
EXUQHU

I WKH RSW LR QDHUE®R DAEX 1K WLWWHGW LIRQYV DAGIL BURQYIDOWR SUHIHUHQFH VH
'LVSOD\HG 2SWLRQ OHDQLQJ

D 96' P$ 96' FKDQQHO LV XVHG ZLWK D PY§ IHHGEDFN
E 96" +] 96' FKDQOQHOZLWNK XODVHBOQFRGHU BRXONWHGEDHRNXHQ

F 96' P$ 96' FKDQQHO LV XVHG ZLWK D P${ IHHGEDFN
G 96" +] 96' FKDOQOQHZLWNK RQHHOQFRGHUQE X OV GIEJODHFTNK H

,] D GULYH VHULDO @&XMEHUSUR IFIOHYLN WL RUIOWKWDMT SIWH UH FRPPLVVLRQLC
MSURILOH LQYDOLGY IDXIOGWO ORAENMRRE BRQUW W HRRXSW WR ILUH D SURILOH
KDG D SUHYLRXVO\ FRPPLVVLRQHG GULYHHUHRRFKIHGY LRQHSUR\| XO&H @D Q@ K&H
1(;7 (17(5 NH\V LQ FRPPWVRLRRGH WR YRQM\KBORKRBRXKQWNVNRQ FXUYH

WZSWLRQ [ £ '"ULYH 8VDJH ,QIRUPDWLRQ /9

7KH VIVWHP ZLOO DORIRIROUPD(HPXPDEM SQRHOHE WRFKYRURYHG6' FDQ EH
VHOHFWHG WR RSHUDWH IRU DQ\ DOB[RPSO®RQH KH WRKNMHP SADRY LEOH 8 U RRIW
XVH WKH pJDVY VHUYRHR®@ BEXMD\QBWRDQ RLO SURILOH

'KHQ WKH FRQW U RR LLOVH I MUKW B RSHIVR BW DWHH WDKDSWH BIUILYH FDQ EH GLVFRQ
DQG WKH FRQWURO ZQ® O)RD UH|D RYOFRMMNWRKIH JIDWRNHQ WKH EXUQHU FDQ |

7KH QXPEHU WR IEH H @ WHUIHGFRGH
LI WKH GULYH LV XVHG IRU SURILOH
LI WKH GULYH LV XVHG IRU SURILOH
LI WKH GULYH LV XVHG IRU SURILOH
LI WKH GULYH LV XVHG IRU SURILOH

7KLV PHDQV WKDW WHKGE OXPERR HYRWHBHORE FKDUW




1XPEHU HOQWHUHG LQ SDUDPHWHU ;
SURILOH V

121 (

$//

,] WKHVH SDUDFHKWRUNGODIWHU WKHEXBRRRUVKDROQHVGDORAFWHRIZOEBO QHH
WR EH UH FRPPLVVLR@H® 0% G URXIOOMH ZV DI Y SRFN WKH EXUQHU RXW RQ DC
D SURILOH ZKLFK KRV XDERPPAWNYRRHG GULYH UHPRYHG

, ] D GULYH KDV EHHHOGARBHB D (SBHRRY®PH QIGMH G WHKBDMWR®W EHRMEBHLLVHHUDV HC
XVLQJ RSWLRQ SDURRHWHYU DWWHRSWRRPEVGHRWR WH F

([DPSOH RI XVH
2SWLRQ SDUDPHWBHIUYH XVHG IRU SURILOH RQO\

2SWLRQ SDUDPHWBHIUYH XVHG IRU SURILOH RQO\

2SWLRQ SDUDPHWHILYH XVHG IRU DOO SURILOHYV

2SWLRQ SDUDPHWBHIUYH XVHG IRU SURILOH DQG SURILOH RQO\

[ EECIINe >SWLROQ [H "UULNFWLRQ /9

7KLV SDUDPHWHU LV XIMHG WRRDS HAL IN D FKLWHIYRDEUWMYHU KDV QR HIIHFW
VSHHG GULYHV 96' HWMKLY $FEDQBHG.OHYVHEXAMG B RIH FRPPLVVLRQHG E\
TXDOLILHG HQJLQHHW LE 13D RO HVIHQD ) ®R'FN WEEK EGWUQ HWKRXW Y GRQH

IXPEHU HOWHUHG LQ SDUDPHWHU ; '"ULYH 2

'ULYH PRYHVY DQWL FORFNZLVH
'ULYH PRYHV FORFNZLVH

mstLRQV + 3URILOH 1DPLQJ /9

7KLY VHOHFWYV WKHZIDWKO HD/AKR BURWROEH GW X8 & DKHGE R WQHHW \WQ KRXUV H
KRXUV 3URILOH ODWKMLFREQH>SRVSOD\ GXULQJ RSHUDWLRQ

1RUPDOO\ DYDLODEOH RSWLRQV

121(
*$6 *$6
2,/
*$6  *$6 2./




VHOHFWLRQ DOORZDERREIOQH® UQJ PDKLYRWHDHMDWYDRQDEOH RQ FHUWDL
RI WKLV SURGXFW

,Q DGGLWLRQ IRU VSHFLDO DSSOLFDWEZRGQGV: IR UMNKIOW REOE ¥R\QGEHBB\QEH/ D C
Rl SURGXFW YHUVLRQ

2SWLRQ + )DQ 2Q (DUO\ 7LPH WR VHFRQGV /9

()$8/7

'XULQJ WKH EXUQW W’ RR'WMLIEW KK 8V RW WBUWWWHKWLOQOO WRIRSHQ WKH PDLQ GD
UHGXFHV WKH ORI RPRWRH )7KH YDOKH WRMW MUHE ZIQOWVHFRQGYV IURP SRZ
WKH p)$19 UHOD\ RXWBXWL 3 WRRPRYEWMIKHWHWRPMWKHEL Y UHOHYDQW SUH
SRVLWLRQV QW]HHWHRGL W KiH 2)1$Q@ QJ HB CH QH WIKKHH\GD B H WBLLPLHY BY WW]BIUW WR RS
KHQ XVLQJ D YDULDEOSH' VIRHHW® KHJ ER R EXQ WW. R QV DRIBAVO- R IRIVWOWMW[WHU QDO

SURILOH VHOHFWLRQ & HEWSAHHQ BB VXSSOLHG

127( )RU (3 DQG <3 SURJUDPPHU HTXLYDQHQWYV IR
DQG VHHQWSBBGI®WGL] 6HFWLRQ

2SWLRQ + $LU 3URWLQJ WIRPH VHFRQGV /9

'()$8/7

7KH WLPH IRU DLU SWRIWNG Y I \WRK EHD LS BK HFDOXEH VAW XVLQJ WKLV RSWL
7KLV RSWLRQ LV WKHDOLPRIZHG VRIE R\DKEZ DA BKSWRVAKKIGIH VWDWH VWDUW.L
WKH )$1 UHOD\ LVWAKIRDHG GREBESHU VWDUWY WR RSHQ

] WKH DLU SUHVVXWHUHZILW B/K\GRHNED® LW AL PH - W.IOKD EYHWUQRUPZD VDIHW\
VKXWGRZQ

3URYLGLQJ WKH DSLWRS HBVEXUHQUVW K GV LW IHPVH K DQHEURBIGHH SWAHIH 3
SRVLWLRQV WHK M SRIH BXQJO VWDUW

2SWLRQ + 3UH 3XWJH 7MPRH  VHFRQGV /9

'()$8/7

7KH SUH SXUJH WLPWHLED QVEHW R BMWX R QY B D X B PHQWWHHU HABK MKRXOG DOORZ V)
WLPH IRU DQ\ XQ EXUROMRPLXHD fURR WKH ERLOHU LI LQ DQ\ GRXEW DERXYV
SOHDVH FRQVXOW ZALERLWKHK E¥SSOUMIWNMFVYJ FRXOG UHVXOW LQ D KD]D!
FRQGLWLRQ EHLQJ SUHVHQW

7KLV RSWLRQ LV WGV WKL @ K/Hi FER D @ HW KZH. S O HU 8 R IILIQY SFOHWWDRIH P XV W
EH SUHVHQW WKURXJKRWX WP W RH DUWDS MMO O/ REWCR ZTKA SUH SXUJH WLPH |
VWDUW X QWHMO/ XWKHH \DZLUN R HK®p D) GVW B HGUH ® HW K DAVVKIHU H DUFHK®IKEY DQW S U |
SXUJH SRVLWLRQV

2SWLRQ + 3UH ,JQLWLRQWRP VHFRQGV /9

'()$8/7

7KH SUH LJQLWLRQWNVXPHQREDWKEN RBWLRQ BDUBRKKEWUDERXW WKH WLPH E
SOHDVH FRQVXOW ZLWK WKH EXUQHWHRW ERWWHW ¥ ¥KRXOICH U H B X DD L) PRK
FRQGLWLRQ EHLQJ SUHVHQW

7KLV RSWLRQ LV WKH WLPH LQ VHFR QGXL O/® [EWM WK GDTH B DAWE LR EH \BAHD\DIV DR
UHOHYDQW LJQLWLIRQVERVILVOIRR) R EDNOHRGIHF WIHLGH | R SEIGVHLE QLKL RQ WLPH ZL
QRW VWDUW XQWPP® WRM BOB SWHUG HWIKLYY RAHTO KB WHH ® HIBF KHG WKHLU UHOH®
SRVLWLRQV DQG WKMHWMOKEBVSEBERREQHWHIG SUMMOXEW IREVW EH SUHVHQW
DLU SURYLQJ WLPHGWQWR® MXBISNQ GSRIVI/QS MHHHBQYE ® 00 VHOHFWHG uC
LQ WKHLU FREQMFRW SRVDWHW\ VKXWGRZQ ZLOO RFFXU




$ IODPH VKRXOG QRW BHKNIHM GIQLWLWRQLWLPRIXONG FDXVH D VDIHW\ VKXV
WR RFFXU ,I| RSWLRQWURO 2URI® PRROWHRWD NKRXWXW WHUPLQDOV DQG 7
LI D IODPH LV SUWGHHMHQ@QW WHLYRSWH LIQLWLRQ WLPH

2SWLRQ + 3LORWH, JOILWLRMR7L VHFRQGV /9

'()$8/7

2SWLRQ UHTWRUMHKWD QJH 7KH SLORBHLY AU RIQW MK FIRGWLRQ SDUDP
VKRXOG EH VHW WRVD OVWARH VKU LVFK W BIEQ RW] HOBHPIHR WRHR VWK HE HOGHPW H F W H G
LQ DQ\ GRXEW DERXW WKH WLPH EHLQJ XEXGQIHWHRY H R RQN X O/ 7S O\LKH W KI
LQFRUUHFW VHWWLQJ FRXOG UHVXOW LQUBWDJWUGRXV FRQGLWLRQ EHLQ
7KLV RSWLRQ LV WG WKW @ K/HH BR GRFS\W @ Z O WK IWAWOHDDB I LRAULFRHU PR QY Z LV
WKH VHOHFWHG pGUHWIHYW D QMWW HRUH BIR V@ DVRIR @ W B HERK ISWHE HQW 'HSHQG
RQ WKH VHWWLQJ REWDREQRXVUPWKMWWBUY WKH p3LORWY RU p3LORW DQG )
DQG ODLQ 2LO 9DOYHY PD\ EH RSHQ G XWLRIQ WKLLP/H WEZLLRBDN @ IRMSA WD BWYHL 1 QQ
WLPH KDV HODSVHG X¥YMWJESHUBUWXUHIOW RQEB WIKMHD WY ISIEIRVQMAMSWKH HQG
DQ\ VHOHFWHG SRVWHSOXEWHDQG DOOHY § FRWW HFFHVLYRWKWLRQV RU D VDIF
ZLOO RFFXU

7KH FRQWURO GRHDFRHR W FDUWHV HQW IRH ®IRMR W XLWIIQQIWWRQ WLPH W

2SWLRQ + 3SLORW WROG WRP VHFRQGV /9

"()$8/7

2SWLRQ UHTWRUAKWDW QIJH W KKRIOSL Y RVH W XY IEH) WKLY RSWLRQ SDUDPHWE
VKRXOG EH VHW WRVDOWARHAH VYR U WK W BIEQ BW] HO D\W H/ WHRRQHG W MPKD WQW K H 3 L(
9DOYH ZLOO EH RSHQ ZLWK WKH VHOHFWHG pGULYHVY DW WKHLU UHOHYD
EHIRUH WKH PDLQ YDAXVYWHLUQ RBHRMHG/ UDQVIRUPHU RXWSXW PD\ EH RQ RU
SDUDPHWHU

'"HSHQGHQW RQ WKHRXHMVRWIKGHU R SWOLRQ SPUTDRPWMWRUMVINIOHRW DQG )LUVW C
RU WKH p3LORW DQ®DDER RSO QIOWHRNRJI WKLY WLPH 7KH SLORW KROG WI
SLORW LIJQLWLRQ WLPHHUBVVXOUBSKXWGW EH SUHVHQW RQFH WKH DLU SURY
XQWLO WKH HQG RI bQ\ VHOHFWHG SRYWPSOVW HE 1D Q @ /&G LMH BDRIEB WHHEWU SR
IODPH PXVW EH GHWHWWYIGXRMGRZQ ZLOO RFFXU

$ IODPH PXVW EH SUHVERORBXKNRQG WHIUZHD UGV BQ® IDOWVKH EXUQHU JRHV RI
(DUO\ VSDUN W H UPX QD WIKRIQLZ DO & FREHW2Y D Q X LRQFIHWKWMRSLORW KROG WLPH

2SWLRQ + ODLQ ,JQWWLR@RLPHWHFRQGV /9

"()$8/7

2SWLRQ UHTWRUFKD QJH 7KH PDLQ LJQLWLRQ WLPH FDQ EH VHW XVLQJ
VKRXOG EH VHW WR DOORZ VXIILFLHDEL QL]MHERIEBR WK H HPFOR\QLQGIDE IDHIGR. O R
GRXEW DERXW WKH WLPH EHLQJ XVHG SOHDRWHVEERSONLGIW ZLWK WKH HTXL

7KLV LV WKH WLPKDMWQWHKH BQGRWID QWK ALK EHLRI9HE X 9DOYH V ZLWK \
VHOHFWHG pGULYB®W DWOWWHRQD $SHBR®HWERWMADAMHGED 10H PDLQ LIJQLWLRQ V
VWDUW XQWLO WKBVSHOPRW VKIRE0 G WLBMH VW DMH AWXRYFH WKH DLU SURYLQJ
KDV HODSVHG XQWL® OWHKHWHGGSRNV WQSAHFMW D@ G AW N¥HT PXVW EH LQ WKFE
SRVLWLRQV DQG D IODPH PXVW EH GHWHRWHGJRU D VDIHW\ VKXWGRZQ ZL

8QOHVV SHUPDQHQWVSIOMHEW K6 V DEM MK LHI@GE VRIL ROK W IPFDH. WKH SLORW YDO
GH HQHUJL]HG




(IWHQGHG 2LO 3LOR®@WADRHD ¥ HQW HOBHWZAKLW KWKLHPIHAWIKGI OKRIDOY\RQ O\ 6HH
RSWLRQ SDUDPHWHU

/IDWH RU UHWXUQLQR®SAOWND VWIBDXNFHQWWR WBRUWLREMWDPD GXULQJ WKH PDL
LIQLWLRQ WLPH W 6HH RSWLRQ SDUDPHWHU

2SWLRQ + ,JQLWIHRQV+ROGVRLP VHFRQGV /9

7KH LIQLWLRQ SRVLWLRQ KROG WLPH BB | WHUV MR BK ONECBIHVWKH. W R/RWD. R Q RS
VXIILFLHQW WLPH IRWWKWHWPELQ UJAHDW KWH3IL ORWRIYOIDPH DQG EHIRUH DOOR.
EXUQHU WR PRGX ®MWIBERXEW DERXW WKH WLPH EHLQKHXEXKGQSFHWHRVH FRQ
ERLOHU VXSSOLHU

7KLV LV WKH WLPH MXMN HRRIIGW KO QHRDRQ BRVWWHRQ ZLWK RQO\ WKH (
9DOYH V RSHQ XQOHVV SHUPDQHQW SLORW KDV E HHL WV HUGHDFHY ID @ WZ L WKL W
SRVLWLRQV DQG D IODPH GHWHRW WG RHIW RIMEK M & IRQ HWKBELOO PRYH WR OR.
LJQLWLRQ KROG WLRKB\ZLOONERW VMWD UIJQLWLRQ WLPH KDV HODSVHG $LU S
WKH DLU SURYLQB GDLPHH GV X DVO WKWHGG RVWEXWHBGHDQG DOO VHOHFWH
EH LQ WKHLU FRU U HFM BRN LPXVRQ E HD GEWHWWWWHIGXRUGRZQ ZLOO RFFXU

2SWLRQ + /RZ )LUH WROG WIRPH VHFRQGV /9

'()$8/7

7KH ORZ ILUH KROGWNVX Y HOREIDWKEN RIS WIKRROWSIDPRHD P KRHQG EH VHW WR DOOR
WLPH IRU WKH PDLIQQLOBD PDHWHUWRNEQLIDYIDNURQPSRKIHWWLRQV EHIRUH DOO
EXUQHU WR PRGXODWHQL@VQUHIXRXBWGD ERXQW WKHGVECGHIEMVH FRMQDVXOW ZLWI
HTXLSPHQW VXSSOLHU

7KLV LV WKH WL PKDMQWKIHFEQGQMWJ ZLOO UHPDLQ DW WKH ORZ ILUH SRVLYV
PRGXODWLQHOVZUWKXWKH>YHOHVWB® MOKAH IOUR ) HIOHBIQSSR U LN DR@VGHWHFWH
$W WKH HQG RI WKWLOPRZWKHHEXR @EO/XOBWH. DHG UK KRXORZ WLPH ZLOO QR
VWDUW XQWLO WKHKDMH®@DB § HCR GbG& WWE EHHVYXHWHRXW RQFH WKH DLU SURY
KDV HODSVHG XQWL® OWHKHWVHGGSRN WQSAHFMW D@ G BWOLYY N PXVW EH LQ WKFE
SRVLWLRQV DQG D IODPH PXVW EH GHWHRWHGJRU D VDIHW\ VKXWGRZQ ZL

2SWLRQ + 3RVW 3WUJH WMRPH VHFRQGV /9

'()$8/7 VHFRQGV

7KH SRVW SXUJH WLPHQREDWKEN RISW DRI SSFOUWD FSEKW BIKE LEA WHKTHX DI$IS OLFDW LR
WKH WLPH VKRXOG EHLFHLWQMWMRWICPHHRIRY DQ\ XQ EXUQW IXHO WR EH UHPR
VXIILFLHQW FRRO LIQTXW B HGFF YW ODVEIDME WREHGWRYWKHLU UHOHYDQW SRV
SRVLWLRQV ENMR SK WHKHWSIFP H & WRUBRXEW D BRIV WXWHELPGIHDVH FRQV X
ZLWK WKH HTXLSPHQW VXSSOLHU

7KLV LV WKH WLPHW @ KH FAMRHDGW WIKGDILQUD WHW K HIRY O/ HERMBRW HYSHRVLWLRQV

IROORZLQJ D EXUQHURWVKNXRWERIMKRWBBEBHVWOQERWIFRHEONDHG LQ SRVW SXUJH
WKH SRVW SXUJH WLPH LV FRPSOHWH WKHMWEKUQ HJUH 2DWA YH ¥ B\VOHG GSLRWL
DOQRWKHU VWDUW XS5 XUJBHWRY WKAHH & R WHREFE RDROHWWIKH FRQWURO ZLOO UHI
VDIHW\ VKXWGRZQ ZLWK WKH GULYHR@W WKHLU UHODWLYH FORVHG SRVL

3RVW 3XUJH 2SHUDWLRQ

, I D SRVW FRPEXVWORGVWXGJHALWKVRISWLRD QRUBPPRPWHXWGRZQ SRVW SXUJF
SHUIRUPHG DW ORZ AIUWHD PRKN Hc WIRY MMMLE R Z UL QR \§ R/AUHD B\ KW IKSRVW SXUJI




WLPH ZLOO WKHQ VWDW W X,UQHEH RB X BEGHMD SVRIWEKH VHOHFWLRQ KDV EHHQ
LH VHW WR 121$XWQIKN ZRYOW EH SHUIRUPHG

, ] WKH EXUQHU ORHARNYJRXW LCR/) RDQIBWDHAFRKDIDW EHHG@G FRYWURGOWKHELOO D
DWWHPSW D SRVW SXUJHOXHEH DD XD MDOKOH DAVRVQ WRIRVO OWHRUSRVW SXUJH DW |
RWKHU IDXOWYV WKBW WIKYH 8 RALIONDL® @ R WK WAKAHHO RIFINR X V) FERARXK) FDVHYV
WKH SRVW SXUJH MH FPHR F/AVDW WK 1B VD RAIKNHR XKRVQ RVFUFRQUOYHY VGRHYVY QRW ZDLW I
SRVLWLRQ EHIRUWKH E\WBWWSLOQUIH WLPH

2SWLRQ + ,JQLEKRG %W DLKNH F N /9
CAUTION
X ,1 WKH LJQLWLRQ FKHFN IXQFWLRQ IA\D @ HOH ¥ WHIG@ DEHFD XV

D IODPH LW LV UHFRPPHQGHG WR XVHL.BDWORAGU UHWXUQ
RSWLRQ SDUDPHWISDUN WHNPQQBWLBQRWO MIDRIR Y RVK H
EH YDOLGDWHG
X (QVXUH VHWWLQJ Rl WKLY RSWLRQ GRRHW R RW FXQORFGD Q X
LV DFFHSWDEOMABRW LRIQHEBIE®0 FRQWUROOHG

0 WKH LJQLWLRQ VSDUN LV YLVLEHDQBXUMH I'W B P HD EW X.IVOQIHIFRHMWWIDRJQ) WR D Q"
FKHFNHG E\ WKH V\VWKPV FK IDFNOWR EHRRQIRXF\SBGDWKMMHU PXVW EH VHV
DQG WKH LIJQLWLRG R RQM FWHP WFD B(,| WKEMWENHORW PDGH DQG WKH
LJQLWLRQ VSDUN RN D HHQDRAG RXWFRFEXWLRQ FRXOG R

] GLILWDO LQSXW LV XVHG IRU W KDWH FX\QHFGV LRRWQ D B Q RYKH U WXIQF W R RQ L

[

IXPEHU HOWHUHG LQ S ,JQLWLRQ 2XWSX\ 'LILWDO LQSX!

QR 121
\HV L s 3(
[T > s\ RQ + JODPH )DMOXUHPHHWSRQ VHFRQGV /9

7KH IODPH IDLOXUH BBQSRDVHW KK L QU DAPKIIWHRIS VE HRUY I31B Q DQG VHFRQC
UHTXLUHG E\ WKH DBB3OXHDHQMVRIQU HG HZL@ U HAIFR /&YW DMMWPHHU WKH ORVYV RI 10
IODPH VKRXOG EH SUHHWH QKX WER DQ VWHO RMFXYHW BGORXHG HWF W LV SRV
FROQQHFW DQ HIWHUQDO IODPH DPSOLMKIUVLR W I K QUSRDEJHIZRKHL W/ KWRH TEKWU B HY
HQVXUH WKDW DQ HWIHPH LYHQWRM HVS\SRKR K G G 7EKHH WHLVP MR W KHHVE&ERWWALHEOH
PLQLPL]H WKH ULVN RI D KD]JDUG EXW PQWDL@HFD&¥EG RZDMEIOIH | KW RB[EBRX W |
DSSOLFDWLRQ EHLQJ FRQWUROOHG

, 1 LQ DQ\ GRXEW DERXW WKHGWIPHDEHLFRQVXOW ZLWK WKH EXUQHU RU EF
HI[FHVVLYH WLPHDZIHOO KK SRVVLELOLW\ REALIVKRQPDBEBIRXY SFFARHNV HQW

(QVXUH WKH WLPH VHW LV DFFHSWDEOHWRH WWHKRGXSIO LVDEMILRQ W RKRSOKIHG

1RWH ,1 XVLQJ DQ HIWHUQDO IODPH DP S\OKUYHWXY WWEKHDFB R QB FRX\E SR/ Wt
SKRWRFHOO LQSXW DQG D YDOXH RI JHOWR IMH WY KOHDEPHYU HTKISEQ VZH OMOL R V X
RI DSSUR[LPDWHO\ RQSKKHPPOVW QRW EH VHOHFWHG

2SWLRQ + ([WHQ@®P WDEHAHS R VH 7LPH W /9
'()$8/7 VHFRQGYV




7KH IDOVH IODPH UHVSRQVH WLPH FDQPEWNBW XVL RSWLRQ SDUI

1XPEHU HQWHUHG LQ SDUDPHWHU D O VQHGNO D §
VHFRQGYV
VHFRQGV

7KH YDOXH HQWHUHGRUOBVEIR QBRWQJ WHFRQGV DIWHU WKH GHWHFWLRQ R
D IODPH VKRXOG QRRWEDM \BIJIMWH QM X WIBGRZ Q XWMB RPPOXWMHY FORVHG HWF 7K
VKRXOG EH VHW WR 8RN W.KEFOHW\M R VP IMDIRFPHD] KK DV B GJ IEKW LQ DQ\ FDVH ZLW
PD[LPXP WLPH DOORZDEOH IRU WKH SDNWRGE®BOGU DSSOLFDWLRQ EHLQJ FI
1 LQ DQ\ GRXEW DERXW WKHGWILEHDEHLFRQVXOW ZLWK WKH EXUQHU RU EF
DQ H[FHVVLYH WLPH ZHCSR V QEBHDLWH R KAR R GLDVUIGRRXEHLQJ SUHVHQW

(QVXUH WKH WLPH VHW LV DFFHSWDEOHWRHY WHRGXFNO L ¥ DEMILRQ W RSDOKIHG

2SWLRQ ,QYHUWHU FRQWURO DFFXUDF\ /9
7KLV SDUDPHWHUYMHUMAHAUVARRIDHBWHG WR WKH XQLW

2SWLRQ OHDQLQJ
SDUDPHWHU

YDOXH

/IRZ DFFXUDF\ VRRUWID &RQWURO ZLRIOQEBSSHRI[RBEBWGE QYR Z
GLVSODVY XQ+tWIRU D +] VA\VWHP

+LJK DFFXUDF\ &RQWRIRRHGLWR EHWKH DEILSASRORPDW[HO
XQLWV +] IRU D +] VIVWHP

IRWHKHQ XVLQJ WKH KLIWWEFFXUWRKHWRQWURO PD\ KDY HQG LW K AX\OSM\HZL W K
WKH LQYHUWHU || WKHVOREFXRINVX KDY @ HIMVEWIHQR SRUDWLRQ

2SWLRQ ,QYHUWHU HUURU WROHUDQFH /19

7KLV RSWLRQ SDUDMKHHWHYUYBUWHWVFRWOHFWHG WR WKH XQL

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH

6PDOO WROHUDQRH QRKWHP B R QWHUARVDLZR @ Y FSGI\WR. DR
ORFNRXW LI WKHLWQRIQUWHWHBURBUH[FNHMERQGYV RU
r IRU_VHFROQOG XQWRVWHKRWHRWHPHOQ RQ WKH GLVSC
/DUJH WROHUDQFHL OFG t$ HF RIQRW B RDD @R @ W R O B\ HOLH) ® R B W
SRVLWLRQLQJ HUURWH[FHARYG QI RQR WA PRKRVH VHHQ |
WKH GLVSOD\

1IRWH 2QO\ XVH WIKH D MHIWWWED H U DRI QY WRWHQ GIRWRADXVH DQ
XQVDIH FRPEXVWLRQ FRQGLWLRQ WR RFFXU DW DQ\ ILULQJ SRVLWLRQ

. 2SWLRQ ,QYHUWHU FORVHG ORRS JDLQ * /9

'()$8/7
7KLY RSWLRQ SDUD®POHWEYHUWHWNVFIRQWHRWHG WR WKH FR




JRU QRUPDO RSHUDWURWKEXVYI® YHUWHDEFRRQWHRBXAMIQWKLY YDOXH KDV W
GDPSLQJ WKH LOQYHUWHUTYV UHVSRQVHSRL QWY VSHHG DSSURDFKHV LWV V

2SWLRQ , QYHWWPK VWR VHFRQGV

"HWHUPLQHV WKH PLQLPXP WLPH EHWZHHQ OHBRX\W YWD WK X% GRIW WK GVVXI
JLYH WKH LQYHUWHU VXIILFLHQW WMPHUWR VAMKRE E 6 CROLRHW H B \AX WEHUWULH
EXUQHU LV KHOG LQ VWDWXV

_ | vso | 2SWLRQ ,QYHUWRQ WAPHOHYDWHFRERQGY VH
"()$8/7 PD[ UHFRPPHQGHG /9

7KH YDOXH HQWHUHG IRU WKLY SDUDPR®WHURWVKWKE A G HHW KWVHH W VP W RQP R
IURP PLQLPXP WR PD[LPXP VSHHG

7KH LQYHUWHU V DERXOWRDPRRHEIWRP RFPXPXEMHRGPLQ WKH VDPH WLPH |
LV QRW WKH FDVH RQGMKKH WQW KK WWH. BHYW. MPRH HADR/ XIB@EEGVEHUDMWAH OHUDWH DU |
WKH VDPH

,] WKLY RSWLRQ SDUDPHWHU GRHV QRRQP DGHKHWKHDWDRQ WLPHFHGHUDA
SRVLWLRQLQRSAURORO \EHEGISIRVLWLRQ IDIK@WY ZLOO EH OLN

1RWH 7KLV SPD@® EHWHIW BEWRVZBIGIQHY DQX® WKEV VKRXOG RQO\ EH XVHG D
UHVRUW LI UHTXLHFRP MHEGHG QRVWD YHWHWVORZ X\QHYGH FDUH PXVW EH WDNE
FRPPLVVLRQLQJ WKDW ®IH'QRWHKHOG IRMZPRWFHRWEDQ, LV SRVVLEOH W
FRQWURO FRXOG JWW WKW RQ WMUHSHZL I/Q B F DDXXOI\MRERUINY L RMKBURFHV V
7KLV FRQWURO LV QRRUW @HWLKI Q8 %HW R VWKIOMW WIHNFHR @GV WR GULYH IUF
PD[LPXP VSHHG

2SWLRQ196' 6SHHG (QFRGHU 6FDOHU /19

"KHQ XVLQJ HQFRGHW6HHHWKDNFNRIRWLRQ VKRXOG EH SWKRDJW DPRH GHW B B-DFWN
VLIQDO JLYHV EHWZHAHKMHQ WOKHGPRWRU LGHDMGPGUWIPYH WLIJQDO DW P$ 7K
IRU WKH SDUDPHW HIWRHIG EVILRDOFK® IROORZLQJ IRUPXOD

ORWRU ODJ[ 530 [HMRKRROWHQFRGHU 6FDOHU

7KH YDOXH PD\ QHHG BIGWIKN WRHYWBQEHHQ WHVWHG 6SHFLILFDOO\ LW
IHHGEDFN UHFHHYMFHHQW YHKIL\S YDEWHFHQVKLY PD\ PHDQ DGGLQJ WR w
6HH VHFWLRQ IRU PRUH GHWDLOV

[ [vso W 2SWLRQ + 96' 6SHHG (QFRGHU 6FDOHU /9

"KHQ XVLQJ HQFRGHW6HHWKDLDFNRIFRWLRQ VKRXOG EH WKW DPRH GHW & B-HDR\N
VLIQDO JLYHV EHWZHAKHQ WKHGPRWRU LBHMGPGWIPKH WLIJQDO DW P$ 71
YDOXH IRU WKH SDUWFDRHWXYPODWPBE EH/LQRUWKBOROORZLQJ |




ORWRU 0OD[ 530 [HRKRROW HQFRGHU 6FDOHU

7KH YDOXH PD\ QHHG BIGWIKNWRHYWBQEHHQ WHVWHG 6SHFLILFDOO\ LW
IHHGEDFN UHFHHYHH QW WHKL S YDOWHFHQVKLY PD\ PHDQ DGGLQJ WR W
6HH VHFWLRQ IRU PRUH GHWDLOYV

2SWLRQ *+ SHVHUYHG
2SWLRQ *+ SHVHUYHG
2SWLRQ *D W H WHMWOVEXKF W /9

,/ D )LUH\H 1; [ JDWV BHAVROWLWFWHG WR WKH VI\VWHP LWYfV W\SH DQG )

HQWHUHG KHUH

2SWLRQ SDUDPHWHU

YDOXH

OHDQLQJ

*DV SUHVVXUH LQSXWIDWRW DONHE OHAHH W HWYWGL
WKH JDV SUHVIN@XHVODBHW YQRUHG

1; [ JIDV SUHVVXUH VHQVRU ILWWPED WRKHS |
FROQWURO PRQLWRUV WKH JDV SUHVVXPHWIQ H
DJDV SURILOH LV VHOHFWHG DQG SHDPRIWHWJ
LV QRQJHUR 7KH VSDQ RI WKH JDV SUHWBOJMH
1RWH
KRXU

DQERW S

HVVXUH
®X@LQJ
DV YDOY.
VHQVRU

7TKH WHVW YROXPH DQG OHDNDJHUWDSWHY ZLOO E

1; [ JDV SUHVVXUHWWRERHKLIK SWEDWXKUH ARIQNUR O
PRQLWRUV WKH JDXGIUHVWXBH DM 50 HKWMXDHIDYPLWY Z

SURILOH LV VHOHFWBY PQOGYSHHIYURYPQJ LILSDQR
JHUR 7KH VSDQ RI WKH JDV SUHVVXUH VEQVRU
I1RWH 7KH WHVWQROKBPNDJIJH UDWHYV ZLO® &MU}
KR XU

1; [ JDV SUHVVXUHWWBEBRORZ S UHMKHM RU ¥
FROXPQ@KH FRQWURO P RRUAMAMVXU M/ KIHQ FIDWK GV
OLPLWV ZKHQ D JDV SURILOH LV VHOMRWHGJ DL
SDUDPHWHU JHUR Q@K@ VSDQWRSWHKH X UHY VAIHW
WKDQ LQFKHV RI ZDWHU
1RWH 7KH WHVW YROXPH DQG OHDNDJH ERWHRK
SHU KRXU

PP HW H U
LV LQ Wt
1QWHUHG

(DIMAH U
WKH JDV
PG SHUIR
\R U

HAMLOO EF

1, [ JDV SUHVVXUHWWRERUKWLIK SWBHY VXHUIHH ARD
PROQLWRUV WKH JD X GLUHVWXHHI DM &0 HKMAHWVX DHI D
SURILOH LV VHOHFWBY DQGYSHHIURYRPYJ LILS DQH
JHUR 7KH VSDQ RI WKH JDV SUHVVXUH VB®VRU
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2SWLRQ *DV SUHVVXUH VHQVRU VSDQWREDBG6,EDY LQFKHV RI ZD
7KLV LV WKH JDV SUBWPRUS KBEK® HBHE\QWRH BW LWV PD[LPXP RXWSXW 7
DQG QXPEHU RI GHF SHDG RADREWIGRD SDUDPHWHU

2SWLRQ *DV SUH\DWXUREQBPEQU LQFKIBY R ZDWHU

7KLV LV WKH QRPLQDO JRYHUQHG OL QB LSYIHHMMVX WHR RN KWK EIX UIH U X 3 B 8 \ X&H
DQG QXPEHU RI GHF SHDG RADRBEWIGRD SDUDPHWHU

2SWLRQ *DV SUMMWWPXWH PRZU EDU LWQFGHV/®I ZDWH

7KLV LV WKH PLQLPYR JDERYBIHIVWRRVSKBUWKHSAROUWWEEHIRUH D JDV SU
OLPLW IDXOW LV JLYHQ 7KH XQLWYV DSHX G XPE HRUDPIHRBEHEICPD O SODFHV GH
2SWLRQ *DV SUKVOLDPULMVKPEDU EDUHUQBEKHV®RI ZDW

7KLV LV WKH PD[LPXP DEWR SH HDWPRMES K H B L FV KSHH B R QWWR GDEHSR U VV X UH
OLPLW IDXOW LVKH.YPOXHVNWHLW ZQ WKL @ | WKKH FDISQERU 7KH XQLWYV DQG
GHFLPDO SODFHR S3MISRI® S CRUDPHWH U

2SWLRQ 7HVW YROX®BHWHUV RU WRFKHWXEOF

7KLV PXVW EH VHW WW KHKW IR SIS iR WHIK W MRZR BEHDWHWH @DOYHY LQFOXGI

YROXPH LQ HDFK YVDW WHRWLWROHVWGEH FEHUXRLWGNFARO@MRODFHYVY GHSHQG
RSWLRQ SDUDPHWHU

2SWLRQ OD[LPXP SHUPLVVLEOH OHDMNMMKMIHKRDXWHRU WR OLWMKHEVF LQFFk
SHU KRXU /9

7KLV LV WKH PD[LPXP SHUPLVVLEOH OHIWDMH WHDH MHY/RZ HIX G\ Y D@QXX M/ K
DFFRUGLQJ WR WEKQRG QRWDO WHWX 8 DVQLAR QX PEKK RQIGMHMFLPDO SODFHV GH!
RSWLRQ SDUDPHWHU

2SWLRQ 9HQW YDOYH VHOHFW /9

7KLYV RSWLRQ SDUDPRIWHOHRMVXNVIHG YDNWYHHQGN YDOYH L

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH

1R YHOW YDOYH ILWWHG 8VH PDLQUYDOYH | WR YHQW LQW

9HQW YDOYH ILWWHG RXWSXW HQHUJLJHG WR RSHQ YDOY}

9HQW YDOYH |ILYMHGE]HRXWRXMORVH YDOYH




2SWLRQ *+ 9ODQYHWIBORKFWLRQ /9

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH

1R YDOYH SURYLQJ OHDN WHVW LV SHUIRUPHG

"KHQ ILULQJ RQ *DYAVEHRYDMYIXQOO EH BHUIRUPHG
HDFK WLPH WKH EXUQHN G XWSWHIBXUS PRVWO

W R "KHQ ILULQJ RQ *DV VBKR YDYJYO®OHEHUSHUIRUPHG DIWH
WKH EXUQHU LV WXU®HSSURIBX#RIHHRHW RPDYH SURYLQJ
DW UHVWDUW ZLDW®W KH BEXHUQR UPUWHGY WRLBWYV ZLWKLQ WK
HQWHUHG LQ PLQXWGIRHYV, QW KWHUENWIHUN ZLWKLQ WKH W
OLPLW QRUPDO YD® WYH SYURM. QIOBRE&DOIIHQ RQ WKH QH
VWDI W X

[ EECIIE= > 5\ RQ )ODHPAHVGRQ GHYLFH , 5 RU*LUWFW FRXSOHG

7KLYV RSWLRQ SDUDPIFWHR Q@ ROWZXW Y& DFPKHIR WHRGVHROW IRW O 5

2SWLRQ SDU OHDQLQJ
YDOXH

3KRWRFHOO ,5 LOQEMWODPW RROGWRULKY BDKHV EH GROQ
89 LQSXW

$OORZV IODPH GHWHRWLIHRX EW RLEH\SIHIO WS SWRWHG LQ
VFDQQHUV YLD LQWIOWDO® DTK V¥ IRGAOWH. IR QHRD ¥ RW I© \WEKHH | X V
IROORZLQJ )LUH\H VFDQQHUM BKNRHKYLIJKW;6EFDQQHUYV ZLWK
FDEOH 35
:$51,1* 8VH RI RWKHU XQDSSURYHG VFDQQHXV PD\|UHVXOW
FRQGLWLRQV SURSHWUOWRVADRDOHIR PD\ UHVXOW

WARNING

8VH RI RWKHU XQDSSURYHG VFDQQHUV PD| UHYV X(
FRQGLWLRQV SURSHUWRWDRDIH IR PD\ UHVXOW

3KRWRFHOO ,5 LQSXW XVHG IRU IOBDWMW LQUFNHW\BREDWAU
XVHG IRU DQ LQIUDAFD® Q18U | OB RHI O D PHVVE Bl QHHQ RLHHYHH®

E\ WKH DPRXQW RIEM @/IKAN M H Q WRIU Q7 R HVPW QLW R U L@D
LV VXLWDEOH IRU BRQRQ QXR XR>RE\H UZHK HQDP W X L WD E O
VHQVLQJ GHYLFH LV XVHG

1RWH )ODPH PRQLWRULQJ FDQ EH SHUIRWAH G \DLPX BW D Q BRWWO & KRHQ EVR MLt
GRQH WKH FRQWUR®PNVR) GIRW KHiLH LD BR WHZKKRXWKHEH 2)) :KHQ WKH 10
VKRXOG EH 21 DWODPHMHHQ RQ %27+ LQSXWYV




, /] XVLQJ DQ LOWHJIUDWHG FaODWAHDY BBl O DRXRVWEKW RWRHFWHG WR WKH SKR
LQSXW DQG D YDOXH RI JHUR VHW LQ 2SWILQR Q H\DXJDW HWHN IODZHKLBKOQ{LUH
UHVSRQVH WLPH RI DSPUR[LRBDWHQQSXW P XYW HFRWHE&H

2SWLRQ + 3LORW )ODPH MHAMHWRKRO%S /3KRWRF

'()$8/7

, ) RSWLRQ SDUDPHWRWHW MMRVWHOHFW D SKRWRFHOO RU , 5 IODPH VHQV
PXVW EH VHW WR DDPBOXKURWKR®&E VMROVYWDOLGDMWH WEMHH D YDOXH LV VHW
VLIQDO GHWHFWHG GXULQJ SLORW LXHLOHRBOVRRBKXGE VEHGP RLQ IQMEBIN @ DO
HQVXUH VDIH DQG UHOLDEOH RSHUDWLRQ

, | LQ DQ\ GRXEW DERXWWKKROOBERHOQWKW HW SOHDVH FRQVXOW ZLWK WKH |
D YHU\ ORZ WKUHVKROG PD\ LQFUHDVH WYXH BRGE VWE RQL B/H LRJ JDS K BINDHUGWR X

2SWLRQ + ODLQ )ORP®E 3KEWWRKHOO RWY9, 5 +

'()$8/7

,Q D VLPLODU PDQQHDKWR RSWLRQ SDUDWHWHQ VHWKWR VHOHFW D SKRWF
, 5 IODPH VHQVRU WRHW RIS W XRQ FHMUVRIW WWKRH D OIDRHX W KUHVKROG WR YDO
PDLQ IODPH 2QFH W YWKOKHOD/PWHVLJ QDD PEHWHRWH® LAXQUVKRXOG EH PRQI
DQG WKH OHYHO D®®NVWHRE HIQIVXMH FHHWDI R DHUED WH & QD E

1 LQ DQ\ GRXEW DERXW WKH IODPH WKUHVKROG EHLQJ VHW SOHDVH FRQ)\
YHU\ ORZ WKUHVKR O GVKD\ $RWVVIHDN\CH W\ RIRD & DMLR@RENLQJ SUHVHQW

[ S > s\ RQ )QDHPFHVGRQ GHYLFH 8 9 RU GHI@GI BKHFN +VKXWWH

7KLY RSWLRQ SDUDPIFWHRQ@LRIOWEKW YD B \RHOVRAKODWWHUHG 8 9 GHYLFH

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH

89 LOQSXW QRW XVHG 7KH IODPH PRQLWRULIQJ PXVW EH GR!

WKH SKRWRFHOO ,5 LQSXW

89 IODPH PRQLWRULIQQISN RRIGHMBEXXWHUHG| GHYLFH

7TKH KDUGZDUH 2 LR GVUIKLDYWWFBDIQKE B9 'XH WR WKH
SRVVLELOLW\ RI WK 1BQJVFQQ QHYLIQY IDIQD@WVH IODPH

WKLV WASH PD\ QRWUE ARSHVUIPQ XRXKNGRIFHUMWLRQ ! KR
GHSHQGLQJ RQ WKH DSSOLFDEOH QDWLRQ |[VWDWH RU ORF

89 IODPH PRQLWRULQJ SURYLGHG XVIHXLPHVHOI FKHFN VK.
7KH IODPH VLIQDO VKRXOG EH LOQOWHUUXSWHG IRU DW OHD\
DSSUR[LPDWH WLPRQIJNRVHFRR®YGW ,I| WKLV| GRHV QRW
KDSSHQ WKH FRQWD R/® IHVW\OVERXKWIRRRBRQ 7KLV WASH R
IODPH PRQLWRULQJ ERNQWXLORBEOHRBHYDWLRQ ! KRXU
ZKHQ D VXLWDEOH IODPH VHQVLQJ GHYLFH |LV XVHG

1RWH IODPH PRQLWRULIRUFBG ZHPXOWD QHRKV GKRY ERWMOKO ,5 DQG 89
LQSXWV :KHQ WKLV LV GRQH WKH FRQWHRWKRVIMQSRW ¥KHQDWR B A B RRH
EH 2)) :KHQ WKH IODPH IVKIR X®BPEHPXVW EH MHHQ@SR® W 2:KHQ XVLQJ DQ

LQWHJUDWHG IODPH VFDQQHU VXFK DV KLV RBW BKRPIVW EWHHUHWVWR |H




2SWLRQ + 3LORW )ODPH 7BKIXHWWROKBGS 8 9 RU +
"()$8/7

] RSWLRQ SDUDPHWHU KDV EHHQ NUBMWGWSROV HOBFANV VCH @ R R UVWMKDWRAE W
SDUDPHWHU PXVW EHUW MW HNVIFO DPYD W KIHGIRK R OMK W B LYDFOW [ODPH 2QFH D Y
WKH IODPH VLIQDO GHWHFWHG GXULQU KGR W K HWILHRYH ¥ KIRKXKMD GV BHH B R Q
WR HQVXUH VDIH DQG UHOLDEOH RSHUDWLRQ

, 1 LQ DQ\ GRXEW DERXW WKH IODPH WKUHVKROG EHLQJ VHW SOHDVH FRQ
YHU\ ORZ WKUHVKROGNVKDB\ $RVVIHDLN\CH W\ RFIRD & DMLIRGRENLQJ SUHVHQW

2SWLRQ + ODLQ )OD®PH BK RWVEKKRIONWHUHG/8 9 +
"()s8/7
.| RSWLRQ SDUDPHWHU KDV EHHQ NUBMWGWSROV HOMFANY VCH @ WR R W K KX VRW W L

SDUDPHWHU PXVW EHW MWW HVIFO DPYD®W KIHGIRK R OMGKW R IYID@D IODPH 2QFH D YD
WKH IODPH VLIQDOI WA AWE GWELRWQL Y KRGOLGQEHWKRD OWRHO DGMXVWHG L
WR HQVXUH VDIH DQG UHOLDEOH RSHUDWLRQ

, 1 LQ DQ\ GRXEW DERXW WKH IODPH WKUHVKROG EHLQJ VHW SOHDVH FRQ
YHU\ ORZ WKUHVKR O GVKDB\ $RVVIHDNOH W\ RHRD) GDWMLRREKNLQJIJ SUHVHQW

2SWLRQ + 3UXPBVWUSHDD)\ /9
'()$8/7 5HOD\  3°

7KLV RSWLRQ SDUDKRH \8HUPDWY LDXD WYHWR\D 5 HSHFWVILF  VKDUH D
FRPPRQ FRQQHFWLRQ

2SWLRQ SDUDPHWHU OHDQLQJ
'"HWDLOV
3ULPDU\ IDXOWYVY QRW DVVLJQHG WR DQ\ UHOD\ | 1 $

3ULPDU\ IDXOWYV DVVLIJQHIGVW®DYH®ED\&20 35 1P
35 1& /RZDXARORU OLQH YROWDJ

3ULPDU\ IDXOWYV DVVLIJQHGVW®&DUY H®ED\&20 35 1P
35 1& /RZDXROMU OLQH YROWDJ

3ULPDU\ IDXOWYV DVVLIJQHIGVW®DYH®¥ED\&20 35 1P
35 1& /RZDXARHORU OLQH YROWDJ

3ULPDU\ IDXOWYV DVVLIQHG, WR B'H@BPO 3' 12
/IRZ YROWDJH RU OLQH| YROWDJH

SHVHUYHG IRU IXWXUH H[SDQVLRQ 1%

SHVHUYHG IRGDIXWORUH H § 1

3ULPDU\ IDXOWV DVVLJQHBXWRWIHIERDUB= 3=/2:
92/7%$*( $1' &855(17 21/

ZAY

3ULPDU\ IDXOWYV DVVLJQHPBXWRWHUERDUB= 3=/2:
92/7$*( $1' &855(17 21/1

ZAY

7KHVH UHOD\V 0867 127 EH XVHG WR SURYLGH D VDIHW\ IXQFWLRQ

$ UHOD\ FDQ EH XVHG WR LQGLFDWH DQ\ FRPELQDWQBQ RI+IDWKAW FRQGUWL
WKDW RQH UHOD\ ARRPO® EBIXOWHG IRHQ XVHG IRU DQ DODUP IXQFWLRQ WK}
LQ WKH IDXOW FRQGEWIHRO®D YRXIDEB EG ZLUHG LQ VHULHV ZLWK WKH QRUPDC

2SWLRQ +5 HPDL W /9
'()$8/7 5HOD\  3°

7KLY RSWLRQ SDUDRHWHPLIMWMWNVIWIR D WSOHRVILF UMBRRPRD FRQQHFWLRQ




2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH
/ILPLWV QRW DVVLIQHG WR DQ\ UHOD\ 13
/ILPLWVY DVVLIQHG WR UHO'DVSOD\ 35 &20 35 1
35 1& /RZ YROWWD OLQH YROWD
/ILPLWYV DVVLIQHG WR UHQO'DVSOD\ 35 &20 35 1
35 1& /RZ YROWRWD OLQH YROWD
/ILPLWVY DVVLIQHG WR UHO'DVSOD\ 35 &20 35 1
35 1& /RZ YROWD OLQHf YROWD
/ILPLWYV DVVLIQHG WR UHOQD\ 3' &20 3' 12 [/RZ

YROMWRBU OLQH YROWD
5HVHUYHG IRSDIWORUH HI[ § 1
5HVHUYHG IRU IXWXUH H[SOQVLRQ 1

/ILPLWYV DVVLIQHG WR UHODXJIJKWHUERDUG 3= | 3= /2
92/7%*( $1' &855(17 21/¢
/ILPLWYV DVVLIQHG WR UHO'DXJKWHUERDUG 3= & 3= 12

X

92/7$*( $1' &855(17 21/%

7TKHVH UHOD\V 0867 127 EH XVHG WR SURYLGH D VDIHW\ IXQFWLRQ

$ UHOD\ FDQ EH XVHG WR LQGLFDWH DQ\ FRPELQDWQEQ RIxIDMXAW PFPRQGQVYWL
WKDW RQH UHOD\ RRROG EBXXOWHG IRHQ XVHG IRU DQ DODUP IXQFWLRQ WKt
LQ WKH IDXOW FRQGEBWIHROPD ¥RXBDG EM ZLUHG LQ VHULHV ZLWK WKH QRUPDC

2SWLRQ + 2[\JHQ D QSHUDMHXTUHP/LPLW HHOD\ /
'()$8/7 5HOD\ 3

7KLY RSWLRQ SDUDRHWHPLMMNVIWIRD WSOHORVILF UMRRRPRD FRQQHFWLRQ

2SWLRQ SDUDPHWHU OHDQLQJ &R Q(
YDOXH

JOXH /LPLWV QRW DVVLIJPHG WR DQ\ UHOD\ 1%

JOXH /LPLWV DVVLJQHG WRLYKBODY 35 &20 35 |12
35 1& /RZ YROWDJH|[RU OLQH
YROWDJH

JOXH /LPLWV DVVLIJQHG WRLYKODY 35 &20 35 |12
35 1& /RZ YROWDJH|[RU OLQH
YROWDJH

JOXH /LPLWV DVVLJQHG WRLYKBODY 35 &20 35 |12
35 1& /RZ YROWDJH|[RU OLQH
YROWDJH

JOXH /LPLWV DVVLJQHG WRLLUHOBY &20 3' 12

/IRZ YROWDJH RU OLQH YROWDJI

5HVHUYHG IRU IXWXUH H

SDOVLRQ 1

5HVHUYHG IRU IXWXUH H

SDQVLRQ 13

JOXH /LPLWV DVVLIQHG

/RDXH@D\HUERDUB= 3=
/2: 92/7$*( $1' &855(17
21/<

JOXH /LPLWV DVVLIJQHG

/RDUHB@DAHUERDUG 3=
[2: 92/7$*( $1' &855(17

I+
w
1

21/<




$ UHOD\ FDQ EH XVH®WRRPEGQBMWRQLRQNM KWORWP FROQUGELW + WKLV PHDQV
WKDW RQH UHOD\ FRXOG EH XVHG IRWDOP I1P@PWIVR QK AWX B WUHH3 DR WZ IDAODG H
ZKHQ LQ WKH IDXOW FRQGLWLRQ VR DQ DODUP EHOO\ ZRORV/G! G HF R Q WHDG W @

2SWLRQ + SHUPBQBRW VYBIOHFW /9

7KLV RSWLRQ SDUDPHWHU DOORZV WKH VHOHFWLRQ RILESHUBDQHQ® SDWVR
KHQ ILULQJ RQ RLRPRRYDUMAKHWHRISW. LIQRUHG EXW LW LV XVHG LI ERWK
VLPXOWDQHRXVO\

2SWLRQ SDL OHDQLQJ
YDOXF

1RQ SHUPDQHQW SLORW

SHUPDQHQW SLORW RSHUDWLRQ ZKHQ ILULQJ RQ JDV

2SWLRQ + SLORW EZD WX ZDLWXHR X¥WOHFW + /9

7KLY RSWLRQ SDUDPHINOHF W D@ RV B/EKMRKVRRISHIULWKRRWY WKH PDLQ JDV YDO
EXUQHU LV ILULQJ RQ RMVRLIOHRQIQUDWRPWWEB W ILFQLHIY BUBBW QRGO H DOZD\V
RSHUDWHY ZLWKRXW WKH PDLQ JDV YEAGWHK JXWV\DQ B UDIFHWUBINK ILW XY HGE LA X

2SWLRQ SD OHDQLQJ
YD O X

%ULQJ SLORW YDOYH RQ ZLWKRXW PDLQ JDV YDOYH SLORW
ZLWKRXW PDLOQ JDV YDOYH ZKHQ ILULQJ RQ JDV

%ULQJ PDLQ JDV YDOLYBIRWRBORPHKHQRQ 3LORW RSHUDWHYV
ZLWK PDLQ JDV YDOYH ZKHQ ILULQJ RQ JDV

2SWLRQ + 'LWHRW RQERLO /9

7KLV RSWLRQ DOORZV WKH VHOHFW LR RY IGLL\MJ B PIRYR MKIMDD Y KHQ WRLQ
RSHQ DW WKH VDPH GRW i DO YWMKRISS QWU HV WRN BQRA QKLY SDUDPHWHU L\
EXW LW LV XVHG VI J¥DK/HDSUGR RLADH VIIL BXEOWK RQBR YWDIOY HBVZLOO QRW RSHQ HD

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH

L JQLWLRQ RQ SLORW RQO\

JOLWLRQ RQ SLORW DQHBNKDBILQ RLO YDOYH WR

JOLWLRQ RQ SLOGBWZOWHK WRIBWKHU SLORW YDOYH 2

2SWLRQ + 68 PUQDMALR Q /9
'()$8/7 2SWLRUHTXLUHV WR FKDQJH

CAUTION

X ,1 WKH ODWH VSDUN WHUPLQDWLRB8FRBDFMQRIQGL W R KV HF W H (
D IODPH VFDQQHU ZKLFK GHWHFWV WKMLRRLW|LRQ VSDUN D\

X (QVXUH VHWWLQJ RI WKLY RSWLRQ GRHW R RWFXQORZGCDVX Q"
DFFHSWDEOH IRU WKH DSSOLFDWLRQ EHLQJ FRQWUROOHG




7KLV RSWLRQ SDUBPHRSHHW DWOR@WWWKH LIQLWLRQ WUDQVIRUPHU WR EH
EHKDYLRU 1RUPDO®\UMNKHRYRZHWER@E®HDWOPH WLPH WKDW WKH PDLQ IXH
RSHQ ,W LV SRVVIUEODW RHRLHQWWHRQVEM R DO UDOAUMNRRIGWW HPSIL AR WKRU WR K
LW RQ ODWHU UWLPRBWOWKWRXIKRYKWVLPH W

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH
(DUO\ VSDUN W H U\WPS N W@ QAKRII DW WKH|HQG RI 7
OHDYLQJ WKH SHORW KRRAYWADEIBOHDR W
1RUPDO VSDUN WHURDOQDQWLRQ BWDUKRK HQQJ RI 7 ZKH
WKH PDLQ YDOYH RSHQV
/DWH VSDUN WHUPRDQDNWVYRQ\V IR) WKURXJK [PDLQ
UOLWLRQ RNKDQLWKH HQG RI 7
SEHWXUQLQJ 6 YBDN N7WMN KQVHRIG RW W DV IR[U
VHOHFWLRQ EBRBNLRWQFREOHY WKHPRVQ RRUOY¥H R

7KLV SDUDPHWHU DOIHH\F \& K HDADKCH B URK®H\ ILUH JDV RU RL
2SWLRQ + $X[ 2LOD3IXYK®BWLRQ /9
BHWWLQJ WKLV SDUDPHWHU DV VKRZQKHQRW W XWW BB EHORZ FRQILIJXUHYV

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH

7KH RLO SXPS UHOD\ LV QRW XVHG IEHGQRRZH RX W ©HD | )EGIF W L R
FRQILIXUHG WR SHUIRUP DQRWKHU IXQEMRRMVEVLQI WKH p
$X[LOLDU\ UHOD\ RRQ\8 X ROXWHKE WROFBXPLI) JRRIQARIOH V V

DQG EXUQHU VWDWXV EHWZHHQ DQG
$X[LOLDU\ UHOD\ RR®\EX ROXD H/GV WRPFDRV R R Q1@ BV DL I J
RQ RLO DQG EXUQHU VWDWXV EHWZHHQ DOG
$X[LOLDU\ UHOD\ RR@\8 ¥ WOX M HVGVW B PF S QOWHV V O QY HQ R Q
RQ RLO DQG EXUQHU VWDWXV RU
$X[LOLDU\ UHOD\ LKW SXR/ZGEJWRRVIZ FWE SPABRRIU DQ RLO
SULPDU\ DLU PRWRU ZKLFK FRPHV RQ MWQIWDWRVW DQG UH
SXIM ZKHQJIRUOQRQO
YODPH 2IKH UHOD\ FRPHY RQ ZKHQ D IODPH LV GHWHFWHG
*DV_ % RRVAMHIKHQ FSBLEHWZHHQ EXUQHU VWDWXV DQG

21 ZKHQ 2L0O 3URILOHRYWMHDHRPWHREL® BXPS DIWHU 6HSW

2SWLRQ + ((WHQORW 2LO ¥HFRQGV /9

7KLY RSWLRQ SDUD HISWHR HFDMOHBIE XV WU LISUHR RLAHY WKD
7KH PDLQ LIQLWLRGQG WlL®E EWM WXWH ODUDRUWRHREWLBPQ &
, ] WKH SURILOH GWKYVORMWIWURJIRLY LIQRUHG

[ EECIIEe= 5 s\ | RQ 0R G X O MWLLQREX WH\Y VaH /9

7KH PRGXODWLRQ VHQVRU LQSXW FDWHUY IRUPSRQIQMIMLRY I/ RLD MAW D Q G
SUHVVXUH WHPSHUDMWX XN IMHQVYRUUHKHKHRDL® KB IHROMQMR O PD\ EH XVHG W
WKH ERLOHU KLJK §BUHRU FODPQRQDYREOIDMAL QM B RFAHNHROHG (QVXUH WKDW W
FLUFXLW ERDUG DIRQGHIL WIR WRHUMHAXLHOPRQWYIRIDWKEHLQJ XVHG

1 D P$ VHQVRU )LUHWY XUB[G LW LW WWR MHWSRVDLE®\ OLPLW EXW DQ |
OLPLW BMYBMFHLWWHG WR SURWHFW WKH ERLOHU




2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH

9 RSHUDWLRQ 6HW WKH -3 OLQNRWR WX8.7M REGHW RVK H -3
LV XVHG WR SURRIOGH VDUDWRLQY LQS KW R®@X0 DTKLR € XAL@HD
WUDFN WKH YROW D JHRDISISIEL H® HJ RRHD U W RE®WIP HDKWHKW H G
YDOXHY MXVW D WUDFNRQJISDHWBRWGWWH WR
P$ RSHUDWLRQ OBlHOW WIRHU-37 GOHWRNKHW T3 |OLQ
7KLV RSWLRQ LV XVHGVW R B$ RWMLIGAN L @ K H ESOWD IR O \
PRGXODWLRQ ZLOO WUDFN WKH FXURJWHQWS$DBGOILHRZ JRLQJ \
ILUH IRU P$ ,I WKHREWYUBE&W KRHWYD @10 ONXR{ VE{ R LORZU
ILUH 7KHUH LV QR uUPHDVXUHG YDOX$W LR\ WD WKW HANLVQ J
W R DUH XQDYDLODEOH
P$ RSHUDWLRQ OBlHOW WWRHPSA ] 6 PR WK B Y- 37 HFOLVQ N
RSWLRQ DOORZV IR FRPERADVYRQHEGRY BOXHHLQ[SXW G
VXFK DV D SUHVVXXH HR WV IAHVRIHUIIDD OB H XVGIG
LI VHOHFWHG

JLUH\H 1; [ 3IDLO VDIH" ERLOHU WHPSHUDMXWR VHQVRU 6F
pH 99 DQG WKH -3 OLQN WR p2871
JLUH\H 1; [ 3IDLO \SHV\ERULIVYNEBQYWRWR&HQNS WR p 91 DQG

WKH -3 OLQN WR p2871

2SWLRQ *+ ORGXODWLRQ LQSXW GHFLPDO SODFHV WR

7KLY SDUDPHWHU VSHBE LRL KG MLEPHD @ >SFOBMKHHV PW R V2OKUIF& YDOXH DQG VHWSR
GLVSOD\HG ,W DOVYR®UOQHFRMVWWKH]HURW Y 9D LDV MWIIDVO SWKDWHMWHU LV

VHW EHIRUH SDUDPHWHUV DQG
2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH

OHDVXUH YDOXH DQG\NEBWSRIKQWRGGHWMSOPDO [SODFHV
5DQJH RI YDOXHV LV IURP WR
OHDVXUH YDOXH DQ® \HBWARNIQWQ@L GHFLPD|O SODFH
5DQJH RI YDOXHV LV IURP WR
OHDVXUH YDOXH DQG\NE WS RIKQWZRLGSHEGEDPDO SODFHV
5DQJH RI YDOXHV LV IURP WR

I:MZSWLRQ + ORGXODHWIRR PDLADSHKW | WR WR WR
/19

7KLY YDOXH ZLOO QRUPDOO\ EH OHIWXHWW R ER GW VISVO WV \KHHS PZAKIHVX WHKE Y B C
FRQQHFWHG LV DWXMWVRPUQLBKPHYD O [ n; 1, IDLO VDIH
VHQVRUV WKLV YDOXH PXVW EH OHIW DW JHUR

,1 D P$ VHQVRU LB XVHEBHWHKUWKRXO ® % MDA WR/ WIKGIO\ ]HUR
127( 7KLV RSWLRQ KINGEMRI@ PBRZILRU Y DIFXXIPOD\WOMHPVWHU -XQH




Bl veo 2SWLRQ + ORGXODSMIR POLAPSKW V WR WR
WR /9

7KLY YDOXH LV WKH PHDVXUHG YDOXH WRFRR @HNMS B O \HG W H.QVW KH M. P
JRU )LUH\H 1; [ 1; [ 1;1; IDLO VNRUVH@ KLY YDOXH PXVW EH VHYV
VSHFLILHG UDQJH RI WKH VHQVRU

I D P$ VHQVRU LSDAIMMHEHWHIULYKRXOG EH VHW WR WKH P$ YDOXH

127( 7KLV RSWLRQ KDV EHHQ PRGLILHG WIRYDOCOBEOQRW WDHX XK HNVWHPV

EmstLRQ + GHWBOPLQW IGLY + /9

7KLYV RSWLRQ VHOHBWAMWMQWWHM RV YO FREL § WOX@G PHDV XU

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH

6KRZ PHDVXUHG YDOXH DV p36,1

6KRZ PHDVXUHG YDOXH DV HEDUT

6KRZ PHDVXUHG YDOXH DV pf){

6KRZ PHDVXUHG YDOXH DV puf&f

6KRZ PHDVXUHG YDOXH DV p 1

6KRZ PHDVXUHG YDOXH DV HuQR XQLWVY

[ ECSIIE== > 5\ LR Q %RLOHUWEKRIOW VDIHW\ + /9

,/ D )LUH\H 3IDLOVMDMRUERVP&XEBHG 1; 1; | [ 1; 1; WKH

FRQWURO PD\ EH XVHG WR PRQLWRU WKH ERLOHU XQGKOWRIFIMRWXW LP MWK I @
LV H|[F H H &HhigB safety limit is not required and a fa  il-safe sensor is still to be used, set this

option parameter to 999.

I D P$ VHQVRU LVLXVEHGU DRIMHGNVMK LN RWWHVRWK I¥Q Q K Uokkolt ; ZLOO

ZKHQ WKH é&kxbe@dédd Nodé: When a 4-20mA sensor is used, external limits must be in place
to protect the boiler in case of sensor failure. Zero disables this parameter.

2SWLRQ *+ ORGXODWLRQ 7LPH + VHFRQGV /9

7KLV RSWLRQ SDUDPHWHU VHWYV WKH R @/IRP R R GANKLAPIHWW KI FERX DR UWZARL & O J K
YHUVD 1RWH RQ RQWKSHPBGXD V2 PRGGH KM BEXIHEWWH PD\ PRGXODWH VO
WKDQ WKLV VHWWIHHGM @KW G WIHY WIKQ W EBW DR BHRLQW

2SWLRQ * % XPBBOWHWY 7URU /9
7KLY SDUDPHWHU DIIFHFMUDWEKR GE XKOQGIH HOQRQHABS/ PRG

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH
"KHQ WKH EXUQHU FRMHWEIRANQ RAID LW @QRDOLUHPDLQ D

KHQ WKH EXUQHU FRIMVHW EBIIRRAN RQID HW B VWOPRGC WRDWHK RQ UL
WKDW LW ZDV VHW WR LQ PDQXDO PRGH DQG VWD\ WKHUH




2SWLRQ *+ /RZ EHIRUH 211 RU /9
KHQ VHW WR DPWWIHW S0 OKOH FAD\QD ) UBPROOAHRD WKXWGRZQ ZRUNV

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH
7TKH EXUQHU ZLOO WXHQ\ ZIKH@ LMG L V LHJ[I3E PWRH G UHTX

7KH EXUQHU ZLOO PRGIXODORVH BRERQGRXY | RWHXIOMWLO OR
UHDFKHG DQG WKHQ WXUQ RII

Note: 7KLV IXQFWLRQ ZRUWW DKWY /& W €& R @ WUKRO FXIURJIIHMQWIRAVUV HOHFWHG VHYV
IRU VKXWGRZQV FD)S\DHI® ENWBWLRQ DX[ OKXMERRRYWRQ VKXWGRZQV FDXV
WKH DODUP LQSXWYV LQZLISDUDPHWHUXRUN LPPHGLDWHO

2SWLRQ reserved

2SWLRQ *+ *R EDFN WR SLORW WR /9

7KLV RSWLRQ DOQRXW WRIEHWRQILIKBRQWIRRWRHPREXODWH GRZQ WR
DOUHDG\ WKHUH D QIGHW.K B QWPLRRYQH SRRAMRNRD WK H PQGQ IXHO YDOYHV :KH
LIQLWLRQ SURYH RXWRSXW KH 6 XARPHIY WIRO DX R DML RRW \RWQK i G VWD W X V
XQWLO WKH GLJLWO T XWQLW URI@OFUQRW IRRIPHWR@LGXULQJ WKH WLPH V
EDFN WR SLORWY LBSXW PDRERRR ZROVEKH HI®PS XAKHY UHPRYHG DV SDUW R
VWDUW XS SURFHG XGHE \DR'SGH\R B UPDLQYDPHWHU

7KLV IXQFWLRQ FDQ BAVXWKIE BRI QHH YIRRRRI KDKHQIWKR GHPDQG LV ORZ PHI
WKDW LW LV UHDG\ WR LPPHGLDWHO\ GHPIRETC QR DPUWXSSAHG WWHAXH DWIG L Q

7TKH GLIJLWDO LQSXWRQXWEKHW IWQRFWIRQ LV HOWHUHG DV WKH RSWLRQ SDI

127( 7KLV RSWLRQ VKR XV 8 R QUIAIWRKH LISV GIHRWL FRIPB/LQXRXYV RSHUDWLRQ &l
WKH EXUQHU PDQXIDFWXUHU QDWLRQDO VWDWH DQG ORFDO FRGHV

1XPEHU HQWHUHG LQ SDUDPHWHU "LILWI

1RQH
,OSXW 3% WR 3%JH/RZ|9ROWD
,SXW 3% WR 3% JHRZ 9ROWD
,SXW 3% WR 3% JHRZ 9ROWD
_SXW 3% WR 3% /RIHI9ROQWD
,SXW 3% WR 3% JHRZ 9ROWD
SXW__ 3% WR 3% JHRZ 9ROWD
,OSXW 3% WR 3%JH/RZ/ 9ROWD
,SXW 3% WR 3% JHRRZ 9ROWD
,&XW 3% WR 3% JHRRZ 9ROWD
1RW D BKHWO P27 86(
1RW D BKWO 'RPQL27 86(
IS  3( WR OKYSREWD
LS 3(_ WRJIOBREHWD
1RW D SKWO 8MH G | R USEX\AB RR. DQ V
1RW D UHDO LQSRYWWRA®BBOLFDWLRQYV




2SWLRQ + $OORZ SURILOH VZDS WR /9

7KLY RSWLRQ DOQ&XW WRIEHWRQILIXWRHGOMRVEOORRZWKRXW WXUQLQJ WK
WKLV LQSXW LV 21 DQG D IXHO SURILKOH ARHOMHERORZQIQECK D NIWHRODERCFAIHW R/
SLORW LIJQLWLRQL@BD ORSUWIKID RUMVKHOPDWEHRHEOORMABYHY DQG UXQ ZLWK
RQ DQG WKH LIJIQLWLRQ WUDQVIRUPHW YHWSWR RQ SW K DEDEDNEHUM @ HPRW R RV
3 SRVLWLRQ RI WRR®QRBHBQURMKEHDSSURSULDWH PDLQ IXHO YDOYHYV

7TKH GLIJLWDO LQSXWRQXWEKHW IWRFPWIRQ LV HOWHUHG DV WKH RSWLRQ SDI

1XPEHU HQWHUHG LQ SDUDPHWHU "LILWI
1RQH

, OXW 3% WR 3% JHRZ 9ROWD

, OXW 3% WR 3% JHRZ 9ROWD

, OXW 3% WR 3% JHRZ 9ROWD

, QS XW 3% WR 3% /RZ|9ROWDJH

, OXW 3% WR 3% JRZ 99ROWD

, XW 3% WR 3% JHRZ 99ROWD

, QS XW 3% WR 3%JH/RZ 9ROWD

, OXW 3% WR 3% JHRZ 9ROWD

, OXW 3% WR 3% JHRZ 9ROWD

1RW D UHDO LQSXW '2 127 86(

1RW D \PKWO'RPQ 27 86(

LS 3( WR GKYIR&HWD

LS 3( WR GKYIR&EHWD

1RW D WBKWO 8MHG | RUSKEXNVAD R/A DQ V

I1RW D BKWO 8MHG | RUSEXNVAD /AR DQ V

3HUPDQ HD@WBBRILOS VZD

2SWLRQ + +LJK YROWODMPQRRWN)XQFWLRQ /9

7KLV RSWLRQ SDUDPWMMHID @R WNRVRSBMICR QVBD UDPHINWHEW WKDW LW UHODW|
YROWDJH LQSXW QXPEHU RQ 3(

2SWLRQ + +LJK YROWODMPQRRWN)XQFWLRQ /9

7KLV RSWLRQ SDUD PWMMHDD @R WNRVRSIMICR QWRD UD PHMWHSW WKDW LW UHODW!
YROWDJH LQSXW QXPEHU RQ 3(

2SWLRQ + +LJK YROWDUE YDPSHVEODUPLV/RENRXMNVDJIHV /9

7KLY RSWLRQ SDUDPWMFDW 2R WNRV RRSOMICR QVBD UD PHHWHE8W WKDW LW UHODW|
YROWDJH LQSXW QXPEHU RQ 3(

2SWLRQ + +LJK YROWDUE VPIHVWODUPLVIRENREAMNVNVDIHV /9

7KLY RSWLRQ SDUDPWMMADD 2R WNRV RSOMHIR ZWEBDUD PHHWHSW WKDW LW UHODW|
YROWDJH LQSXW QXPEHU RQ 3(




2SWLRQ +

5HOD\ RXWSXW IXQFWLRQ /9

7KLY RSWLRQ SDUDPH@WVIDWR LWRM WUHOBDS RXRE SWVDBHWHU
WKH IXQFWLRQ IRURSHMDIIRR XW SXRVVWOR Q@ WRWKWHHIXID\F HWF

2SWLRQ SDL
[ YDOX}

OHDQLQJ

1R IXQFWLRQ VHW IURP WKLV RSWLRQ SDUDPHWHU

"ULWESRWQR% WR 3% /RIHIROWD

'ULWEERWQR% WR 3% /RIHOIROWD

'ULWRWQR% WR 3% /RIHO9ROWD

'ULWERWQR% WR 3% /RIHO9ROWD

'ULWERWQR% WR 3% /RIHIROWD

'ULWRWQR% WR 3% /RIHO9ROWD

"ULWOSROW@B%  WR 3% /RMHIROWD

'ULWDO ,BSXWR 3% /RIHIROWD

'ULWOSRW@B% WR 3% /RHIROWD

SURILOH 3¥HO3H4FW1/<

SURILOH 3WHO3H4VWR1/<

LS 3( WR UKYIR&EHWD

LS 3( WR GKYIHR&MHWD

IS%XUQHU BHOHFEW

$LU JORZ 20Q

DUPL@QLPLW H[FHHGHG

JODPH '"HWHFWHG

%RLOHU %YHORZ &ROQWURO /LPL

*DV 3URILOH GHROIHPWBIYGUHYV

2LO SURILOHSROMWAWHGHY RLO

&ROWUROOHU LQ pu/RENRXWT

NXUQHU LV 6KXWGRZOSXUWRRP DHQWLW RU ,Q

%XUQHU RQ RII\NED BRQWEKH INDEOH WR WRXFKVFUHH

1%

%WXUQHU PRGXODWLQ

96' 5X0Q

YDOQ 5X0

*DV ERRVWHU2IXQWWWRKY WR SURIEQXVYMB MW H(

/IRENRXW RU BNXWH®RHAFWLRQ RU

'UDIW FROWUIRDW MW®D W XV LOFOXVLYH

SURILOH VYNOHRHBEWHG

SURILOH VY NOHRHBRWHG

WR VHOH

Q ZLWK 1;

b [ILUHYV

SURILOH VYNOHHRWHG

SURILOH VY NOHRHRWHG

6SD U H

6SD U H

6SD U H

%XUQHU $YRLO@EBWVORFNHG))REXAW DRXWD WHROWG EX U Q
RU NH\SDG LV RII

HU VHOHF\

3XMWPs EXUQOHU VWDWXV J)LUPZDUH 9HUVLRQ D

QG DERYH

3XWH &R HWHXUQHU VWDWXMZDUH 9HUVLRQ D

QG DERYH

%XUQHU 127 WXUQH®R RUIGIURRXNHKVFUHHQ

SHOBH HID HUG

S5HOD\ RQ LI LQ QRUWRIG RRGH %9UDDRIPRIGHQ POWRF
FRQWURO SRZHUHG RII

5HORQ LI FROQWURO LV SRZHUHG XS




2SWLRQ SDUDPHWHU OHDQLQJ
[ YDOXH

5HOD\ 21 VWDWXV ®QUZDYG ¥ RFNR XW SRY W | SS)UIG{H Y DRQ
RU ZDLWLQJ IRU EXUQHU VHOHFW

%XUQHU DYDLNCROEUWDMWHWOD WR __ LQFOXVLYH
JRZ ILUH RXWSXW

+ 1K I LUIIBXRXW

[

)DXOW QXPEHARRQWURO WKH UHOD
5HOBH HIDHHUG
(. 4(. FRQWURO WKH UHOD

'"HWDLOV RI WKH U KON DARYQBIEMW VK®ZQ EHR® AV I6H GRLWSOD\ VKDUH D FRP
FRQQHFWLRQ DQG CRHUWKIBUH D FRPPR OQKHRQQHFGV WRQLQGLFDWH D D>
OLPLW WKH 1 2LIORQBMD FWRYBG KM QV SUHVHQW OWE PHRYEUFDWKRQ LV IDL
WKHUHIRUH DODUPEIHYLBHG WKRWEE GRQMIDFOUVFORVHG

$EEUHYLDWLRQV &RP& &RRPRQOD\ FORVRSHQ 2QRWADOO\ 2SHQ

$ )RU 1; + NH\ NHWSDGDVY $ODUP QRVDDWUPREHHV¥SQ UHOD\V FKDQJH
IROORZV
127( 1R FRQQHFWRRQDWR WG U ; GLVSOD\
2SWLF 5HO $/$50 )XQFWLRQ &RQQHFWLRQ 'HWDL

3DUDPI| 2XW:!
'LVSOD\ /RZYROWIUHH 35 1RUPDOO\ &0ORVHG
35 1RUPDOO\ 2SHQ
35 &RPPRQ
'LVSOD\ /RZYRW W.OH 35 1RUPDOO\ &0RVHG
35 1RUPDOO\ 2SHQ
35 &RPPROQ
'LVSOD\ /RZ RU /LQH YROWDJH 35 &RPPRQ
35 1RUPDOO\ 2SHQ
35 1RUPDS&ORVHG

1, 3( 3( /LOHIMRRWD 21/<

1§

18

1,'%96"' 3= 3= /IRZOH R OOWER ' & §P
1,'%96"' 3= 3= /IRZOH R OOWER ' & §P

$YDLODEOH RQ7RX#KVFUHHQ1GL£VSOD\
FRPPRQ WR UHOD\V DQG




% )RU 1; LI VHW DV *HQHUDO 3XUSRDN URHOD®R ZV¥

127( <RX 0867 UHF\FOHRSWRREWHHIW UHOD\ IXQFWLRQ ILUVW

2SWLEF 5HO *(1(5%/ 385326( &aRQQHFWLRQ 'HWDLO

3DUDP| 2XW!

'LVSOD\ /RZYROWMM 35 1RUPDOO\ 2SHQ
35 1RUPDOO\ &0ORVHG
35 &RPPRQ

LRQV DUH

'LVSOD\ /RZYRWW W.JIH 35 1IRUPDOO\ 2SHQ
35 1RUPDOO\ &ORVHG
35 &RPPROQO

"LVSOD\ /RZ RU /LQH YROWDJH 35 &RPPRQ
35 1RUPDOO\ &0ORVHG
35  1RUPD2SHQ

1, 3( 3( /LQH YROWDJH RXWSXW 21/<

18

1§

1,'"%96"' 3= 3=RZ/YROWDJH 9 $& '& P$
1,'"%96"' 3= 3= IRZIH R OOWER ' & §P

$YDLODEOH RQ7RX&EFKVFUHHQI1G£VSOD\

FRPPRQ WR UHOD\V DQG

JRU ([DPSOH
I \RX ZDQW DQ LQGLFONRD DWH WKWEQI@DPH LV SURY

8VH RQH RI WKH WHOBW GLMSWBAKLY H[DPSOH

6HW IRU UHODDOXWRRU )ODPH '"HWHFWHG

7KH FRQWDFWVY EHWZHHIR Y5 DKQHR3IDDPH LV SURYHQ

|I/l L1 \\;— PR3
.\H_-;/
AT T
PR1 =] -':\‘Ligh[ )_L-_-____ |¥\ L2 /
ﬁ>§?¢h —
Flame is on.

$EEUHYLDWLRQV &RP& &RRPRQOD\ FORVE&SHQ 2 QRWADOO\ 2SHQ




& )RU 1;76" LI VHRV OR PODUP SUHVHQWHODA\E REBDQ X5 VWDWH DV IROOF

2SWLRQ 5HOD\ $/$50 )XQFWLRQ &RQQHFWLRQ
3DUDPHWHU 2XWSXW
'LVSOD\ /RZ RU /LQH YROWDJH 35 &RPPRQ
35 1RUPDOO\ 2SHQ
35 1RUPDOO\ &0ORVHG
'LVSOD\ /RZ RU /LQH YROWDJH 35 &RPPRQ
35 1RUPDOO\ 2SHQ
35 1RUPDSORVHG
'LVSOD\ /RZ RU /LQH YROWDJH 35 &RPPRQ
35 1RUPDOO\ 2SHQ
35 1RUPDSOIRVHG

1, 3( 3( /LQH YROWDJH RXWSXW 21/<

18

18

1,'"%96"' 3= 3= /IROHY R OOWER ' & §P

1,"%96"' 3= 3=RZ/YROWDJH 9 $&8'& P

$YDLODEOH RQ 1;7621/GLV3®ODD\ &RPPRQ
35 1IRUPDOO\ 2SHQ
35 1RUPDOO\ &ORVH[G

' JRU 1;76" LI VHWD®Y BXQKBRVH UHODUHFBQ QRIGWYRRQV D

127( ,1 bQ\ UHOD\ KDV EHHQ SUHYLRXVO\ VH OSIRZMHGO0IFBTY BEGDUP SXUS
UHF\FOHG WR UHVHWS5SWKHD QHGI\ WKW UHOD\ WR JHQHUDO SXUS

2SWLF 5HO *(1(5%$/ 385326( &RQQHFWLRQ 'HWDLO
3DUDPI 2XW:!
'LVSOD\ /RZ RU /LQH YROWDJH 35 &RPPRQ
35 1RUPDOO\ &0ORVHG
35 1RUPDOO\ 2SHQ
'LVSOD\ /RZ RU /LQH YROWDJH 35 &RPPRQ
35 1RUPDOO\ &0RVHG
35  1RUP\D2SHQ
'LVSOD\ /RZ RU /LQH YROWDJH 35 &RPPRQ
35 1RUPDOO\ &0ORVHG
35 1RUPDOO\ 2SHQ

1; 3( 3( /LOHIMRRIXWD 21/<
13
1$
1;'%96' 3= 3= /RZINROOWEE '& §P
1;'%96' 3= 3= /RINROOWER '& $P
$YDLODEOH RQGLVSOD\ 21/< 35 &RPPRQ
35 1RUPDOO\ &0ORVH|G

35 1 RUP\DZBMH Q




2SWLRQ WR +

/9

7KHVH IXQFWLRQV IMUHSORDA EML RVHIE HWRKOOWR ERE RVWVRHYH EXUQHU
7KH IDXOW QXPEHU JHQHUDWHG DOZD\W KIHO B XWHGL WAKLFY\ ORKSIARD VEE K bl FIXQ 8UX W7 K X

) FRPHV IURP LQSXW

) FRPHV IURP LQSXW DQG)

DODUP IXQFWLRQV )DOOWMODMH®)IORBH IDROWH |

HRIDIRLOWLD H $ODUP XWRFNRXW ,(@QG RSWLRQ
SDUDPHWHUYV

FRPANVQQRW LEMSXWHG RIS »

7KH ORFNRXW IXQFW LR D FVKLHYDMAIDG HEE BX W Y WRI S X R Q B/MRU D P HRVH UY'S X W V

WR

GHILQHG DV IROXQRHEY QHRUIXQFWLRQ

127¢
WKUHH FROXPQV

+81'5('6

7(16

DQG RSWLRQ SDUDPRWHQ¥XWVKH QXFEHU LV DURWKUMERBERILW QXPEHU

,Q RUGHU WR HQDB®W DQSXW D YD XB8SEIHDHVHQWWKIHG LQ RQH RI W

IDXOW W\SH

7KLV DODUP ZLOO
EXUQHU DQG VKRZV R
DV p);;1 ODQXDO LQW
PXWH LV UHTXLUHG W
EXUQHU RQFH WKH ID
FOHDUHG 7KH EXUQH
ZLWKLQ RQH VHFRQG

=+

IXHO W\SH

D RRNR XAV) VKW ZLOO
D D/QK HXGIOV SBOHFWLR
H UXYHHGR WHL @ B F \WDHQO B/w
R UHVWDUW WKH
OW FRQGLWLRQ KDV
) ZLOO ORFNRXW

EHRDF WAL YIHX RW ZLO O
DUHQPOGGHYY @R WKH

WLPH

DEOXUJQHU VWDWXYV L H

EH DFWLY
FXUUHQYV

i DOO WK

+

7KLV DOOOPVEXWGH
EXUQHU DQG VKRZ RQ
DV u);;1 :KHQ WKH ID
FOHDUV WKILNODRRDQ
H&;;1 DQG WKH EXUQH
ZLWKRXW PDQXDO LQV
EXUQHU ZGRDQ VAWK L (
VHFRQG

RZQG WOOHOW ZLOO EH O
WWKKHH G-DXAVUSUIOHIRQ W O\ V H
O$6 FRQGLWLRQ

JH WR

U ZLOO UHVWDUW
UHUYHQWLRQ 7KH

P RQH

FW LD @YW Q@\L DIOHEH D

SUHVVXUH VZLWFK K
DQG WKH GULYHV KD
WKHLU SXUJH SRVLW
RQFH SUH SXUJH VWI
DFWLYH GXULQJ SRV

FWLYH DI

D MKWHO (B KRVLOWDUWHNG WKH |

DV PDGH
YH PDGH
LRQV L H
DUWV 1R
W SXUJH

+ 7KLV DODUP LV IRU
W ZLOO DSSHDU RQ W
EXW ZLOO QRW VWRS
RSHUDWLQJ 7KH OLPUY
ZLWKLQ WKUHH VHFRQ

L @ G DFXIDML R QOROQBN [
KW KGIL WS ODN QW QuV VH
WK H EXUQHU

W ZLOO RSHUDWH
GV

FWLDHK @@ X\L DIOHEH D
D BB W B& WBIHRKIDG/HI L QW X
GULYHV PRYLQJ WR
SRVLWLRQ 1RW DFW
SRVW SXUJH

FWLYH DI
ANKHG L H
VKH LJQL\
LYH GXUI

*+ 7KLV RSHUDWHV W
VHOHFWLRQ LQ WKLV
IDXOW ZLOO EH JHQHU
LQSXW FORVHV 7KLV
XVHG IRU DQ\ VDIHW\
EHFDXVH LI WKH ZLUH
FDOQOQRW EH GHWHFWH

H +V PIPAHO BMZDBWLY H R
ERIDQ P HELXHNL W OHI X
CFX H G HAKWMQ\ WK B HFW
VKRXQG ‘BRWR E 12,/
XQFWLRQ

EUHDNV LW

G

QQ\ )DXOW ZLOO EH DO
HOLOIRRVLOH) LWLRQ KO
HO/ WHLDLWKWU RQZDUG
DFWLYH GXULQJ SRV

FWLYH D
V VWDUMW
I1RW
W SXUJH

+ 7KLV DODUP ZLOO

EXUQHU DQG VKRZ RQ
n);;7 :KHQ WKH IDXOW
FOHDUV WKLV IDXOW

H&;;T DQG WKH EXUQH
ZLWKRXW PDQXDO LQW
EXUQHU ZLOO VKXWGR
VHFRQGYV

KXWGRZQ WKH
WKH GLVSOD\ DV
FRQGLWLRQ

7LOO FKDQJH WR
) ZLOO UHVWDUW
HUYHQWLRQ 7KH
ZQ ZLWKLQ WKUHH

IDXOW DFWLYDW
RQO\ VWDWXV WR
LQFOXVLYH

IDXOW DFWLYDWH
RQO\ VWDWXV

HV DW LJ

V DW SU|




+81'5('6
IDXOW W\SH

WR DUH VSDUH DQG

VHOHFWHG

7(16
IXHO W\SH
FOQIRWEHU YDOXHV
VHOHFWLRQ LQFO
WR DUH VSDUH VR

81,76

EXUQHU VWDWX
ZLO QDXFROWN ZAICNHEH D
®DQD JHUR.WLRQ KDV
NDHZVIXWRWLRRYZDUG \

FDQ EH DGGHG ODWHWFWLYH GXULQJ SRV

FWLYH DI
VWDUWH
1RW
W SXUJH

WR DUH VSDUH DQG
VHOHFWHG

FOQIPWEHU YDOXHV

VHOHFWLRQ
WR DUH VSD

LQFO
UH VR

ZLH QDZXROUN DL EH O
GMLKQH GHUUR HV KDYH U
NDBRZXQEWLSKROMLWLRQ

FDQ EH DGGHG ODWHWBEXUQHU LV UHDG\ W

VWDWXV
SRVW SXUJH

1RW DF

FWLYH D
HDFKHG
V DQG WK
R PRGXOI
WLYH GX

WR DUH VSDUH DQG
VHOHFWHG

FOQIRWEHU YDOXHV
VHOHFWLRQ LQFO
WR DUH VSDUH VR

Z$O® RRKNWYNBXHYV
&/ H@H FWILRR Q

LQFOX
DWR | XDEMW VBQUH VR QHZ IXQFYV

7LOO ZRU
GLQJ JHU

FDQ EH DGGHG ODWHWDQ EH DGGHG ODWH

U

2SWLR 'LJLWDO ,QSXW 1XPEHU YDXOW QXPEHU
SDUDPF
QXPEH
,QSXW 3% WR 3% /2] 92/7$*( ) RU/
X W 3% WR 3%  /2: 9R/7$*( ) RU [/
, X W 3% WR 3%  /2: 9R/7$*( ) RU [
,QSXW 3% WR 3%  /2:[92/73%*( ) RU /
, X W 3% WR 3%  /2: 9R/7$*( ) RU /
, X W 3% WR 3%  /2: 9R/7$*( ) RU/
X W 3% WR 3%  /2: 9R/7$*( ) RU J
L OXWH 3% WR 3%  /2: 92/7|$*( ) RU [/
L OXW4 3% WR 3%  /2: 92/7|$*( ) RU [/
,OSXW3( WR OLYH2/MH,$%( ) RU/
,OXW 4 3(_ WR OLYH2/MH$% ) RU /

7R VHW LQSXW WR UMWV RUH DRENRXSWHR X P LJKWORMR SROIM PHWHU

7KLV ZLOO JLYH D ORKNMNWREKOHEMHE JIDYB WKRSHDQLQ YDOY

7R VHW LQSXW WRORIZY HDIW M H FGRROFAN R XHAW \R XRAR X M@ Q@ VRBUDPHWHU

7R VHW LQSXW WR ULXGIDD KARK ZIRW B G \RUW RWRU LQ RSWLRQ SDUDPH

2SWLRQ WR + )DLO VDIH $ODUP

/9

7KH ORFNRXW IXQFWLRQYV VIHSEHD B R WSHOIHPRIF WADKIHH \O RFNFHR RWVVDJHY DUH FKR)
I[URP D OLVW RI SRALVLE R SHIWLIVRIDP S D BRD P H WIRWVL QS X¥WYV  WR DQG RSWLF
SDUDPHWHUYV KLIKRYROKMDJIH LQSKWWH DUH WRH GHIDXOW PHVVDJHYV
VRPH RI WKHP FDQ EQJPRIKUWILDHOGFRWIP XQIBRDWLRQV DQG D

/ RF DB RXBWR SWHRIPWSEHN VD JH

2SWLRQ SDUDPHWHU

;. RU
YDOXH

$ODUP ,QSXW 2SHQ
/JRZ .DWHU
(IWUD /RZ :DWHU




2SWLRQ SDUDPHWHU OHDQLQJ
;7 RU

+LJK :DWHU

+IK *DV 3UHVVXUH

/RZ *DV 3UHVVXUH

+IK 2LO SUHVVXUH

/IRZ 2LO 3UHVVXUH

+IK 2LO FHP

/IRZ 2LOS7THP

/IRZ $WRP OHGLD

+IK 7HIHUDWXUH

/IRZ 7T P RUDWXUH

+0K 3UHVVXUH

/IRZ 3UHVVXUH

3DOHO 6Z8HQFK 2

+0lK 6WDFN 7HP

)DQO ,OQWHUORFEN

(QG 6ZL\BH® 2

2LO0 OWHUOREN

*DV ,OWHUOREN

JRUFHG /RENRXW

+IK JK :DWHU

2LO*X0Q L OWHUOREN

/IRZ 'UDI

NWXUQHU'RRUGZLWEK

(PHIHQF6 WR

([LW' BPU&ORVHG

/IRZ :DWHU J)ORZ

/IRZWWHP 3UHVVXUH

([FHVV BHBDWXUH

VSDUH

X

CAUTION

7KH SURGXFW DOORZRQRRI FWOWWRRY]WWRBDWDIKQRVFIURQYV LQFO X
WKH PRGXODWLRQ FRQVWDROPRAKH RS W KR VR BNHKOIR 3 HIIBEDW

PRGXODWLRQ FRQWURPPIXG AVPLWR QHS BRQMRUR O7 B W FMKLIH\ IVK LV
QRW EHHQ UHSODFHRBQEV SKF D EFOIFRDAMLMRK AKTHANS ZH QW VXSS
DQG RU FKHFN R®WURQ SDRUDRBLODEOH

2SWLRQ

* 6 HWHSE WL DAS BM/O /9

7KLV RSWLRQ SD UDW® HWGHL IDVOID® Z.\) SN WOMR VE HE KWHA B HVQRPRGXODWLRQ VHW
DQG VHH RSWWR®@\SD UDPGG

* 2SHQ O6HWSRLQW &ORVHG 6HWSRLQW
RU 3HUP D GEHDWROY &&ORVHG 6HWSRLQW
* &ORVHG QWHWSBRHQ O6HWSRLQW




127( 2SWLRQV W R DY WZRKRSHUDWLRQBOFBRE|DV ,Q
SKLJK ~ OHYHO RU YROWDJH SUHVHQW DAHBRXZOLGVEK §KEBCO-D\
UHVXOW LQ WKH DFWLREHN RMFKHIUHEDVI® MU:RRHAQ OMYN FK
ZRXOG FDXVH WKH DFWLRQ VSHFLILHG

)RU H[DPSOH
' | RSWLRQ >ERLOHW \ZHK X)W G RRQI@ SXW ORZ YROWDJ
DQG SURJUDPPHG DV ERLOHWERXOG VWDY RMKIDV PRQJ D
VZLWFK LV FORVHG ,Q WKLV FDVH LI BROHOBLEHSSH|0O RII
| 7R UHYHUVH WKLV IXQFWLRQ RSWLRQ TZRNOGREB® &/ HW
UHTXLUH WKH VZLWFK EH FORVHG WR VWIDWW HVXHUER ILHO®
RII WKH ERLOHU ZRXOG 6+87 '2:1

7KH WDEOH EHORZ LQXGH FRW MWD FKK R | WDIOH H HFOAS XWKW \§ RV L U H
FRQGLWLRQ

30HDVH FRQVLGHU WHHPEQBNKMDRDLZKHQ SUHRHURSWLHD WK

2SWLRQ 7DEOH $
'LILWDO ,QSXW 1XPEHUV 'LILWDO LQSXW XVHG

,QSXW &/26(" ,QSXW 23(
SRZHUHG 21 S3RZHUHG

1RQH ,QSXW GLVDEOHG
_SXW 3% WR 3% /RIZ 9ROWD
,SXW 3% WR 3% J/RZ 9ROWD
,&XW 3% WR 3% JRZ 9ROWD
,SXW 3% WR 3% JRZ 9ROWD
GXW 3% WR 3% JRZ 9ROWD
SXW 3% WR 3% JRZ 9ROWD
GXW 3% WR 3% JRZ 9ROWD
" OSXW 3% WR 3% /HZ 9ROWDJH
,SXW 3% WR 3% JRZ|OROWD H
1RW D SKWO'PQ@ 27 86(
1RW D BHWO 'RQL27 86(
IS 3( WR JKYHR®WD H
IS 3(_WR_OIKY 8iIR®LW D H
1RW D UHDO LQSXW
8VHG IRU FER®WRBWLRQV
1RW D UHDO LQSXW
8VHG IRU FER®WRBWLRQV
$O2AN FRQVLGHUKG2BY 21

I|(T(T|T|T|T|T




2SWLRQ * RLAGUW QRXWGR /9
+ $ KLIK OHYQBXWQV®HMFLLLHG KHUHBRAIOH AMDRVNNWDWRIDRGQGWLO LW
LV UHPRYHG 1R IDXOW DODUP LV JHQHUDWHG
RU :LOO FDXVH WKH E HdinahedtyW®RK RXE¥G2)lR7 EH XVHG

$ ORZ OHYROXR WEKIHFLILHG KHUBHRZDOI® MORXYR WII DQG VWD\ RII
LV VZLWFKHG KLUIXXQW DRODUP LV JHQHUDWHG

I+

7KH LQSXW QXPEHUWOGUWI)Y DEWISRHE LIDEOH/ KLVSLUBERMH XO ZKHQ LQWHJUDW
EXLOGLQJ PDQDJHPHQW VA\VWHP LV UHTXLUHG

2SWLRQ * /IRRQIGUHQS X W 19

+ $ KLIK OHY@SXWQVWHHALLLHG KHUHBRZIOH AMDRXVIR WIR ORZ ILUH DQG
WKHUH XQWLO LW LV UHPRYHG
RU 6KRXOG 127 EH XVHG

* $ ORZ OHYROGXRWQ WSKIHFLILHG KHUEHRZ DGO MORXVYR WR ORZ ILUH DQG
XQWLO LW LV VZLWFKHG KLJK 21

7KH LQSXW QXPEHUW® W) RS WISRE LD E O H $ DERYH
2SWLRQ + 2[\JHQ 7ULP 'LVDEOH LQSXW /9
+ $ KLIJK OHYHSXWQVSHKFLLLHG KHUR [ZLHOD WDIXN HXWRWLRQ WR VZLW

VHOHFWHG XQWLO LW LV UHPRYHG
RU 6KRXOG 127 EH XVHG

+ $ ORZ OHYBOXRWD WEKIHFLILHG KH UR\ZH@QOWRDL® RX WEMW.RKQ RI1 L1 LW
LV VHOHFWHG XQWLO LW LV VZLWFKHG KLJK 21

7KH LQSXW QXPEHUW®GUWK RSWISRIFLIDEOHS HH B SDEIRR'GI SDUDPHWHU

2SWLRQ + ,JAUWLRQGXW /9
+ $ KLIK OHY@SXWQVBHHAHLLLHG KAMWKH 2O BUHYREW. IJQLWLQJ 7KH C
DW WKHLU LJQLWWRWK$HRY LKW XE EXKTWCHRNF KQWQRO WKWV LQSXW L\
RU 6KRXOG 127 EH XVHG

+ $ ORZ OHYRO XRWQ WHSKIHFLILHG KHUH ZLOO SUHYHQW WKH EXUQHU I
DW WKHLU LJQLWWRWK$HRYLIWKWRXE EXKTWCHRNF KQWQO WKWV LQSXW L\
KLIK 21

7KH LQSXW QXPEHUW® WK R8WISRIELIDEOH $ DERYH

2SWLRQ + 3XUJH +ROG LQSXW /9

+ $ KLIK OHY@SXWQVRHHLLLHG KAMWKH B0 BUHPYRMIWJI RQ SDVW SUH
GULYHV VWD\ DW WRKHL UX®X\WULIAH MRVMBEDSXW LV UHPRY

RU 6KRXOG 127 EH XVHG




* $ ORZ OHYQRI®XRQVWHKHLLLHG KHUH ZLOO SUHYHQW WKH EXUQHU PRY
GULYHV VWD\ DW WRKH UX®XVULIAH V8 R MIHWB DISLXAIW LA/LVZLWF

7TKH LQSXW QXPEHUWGUKY REWISRIE LIDEOH $ DERYH
2SWLRQ + SXUWHDUIW H BS XW /9
+ $ KLIK OHY@BXWQVBHHLLLHG KAMWKH Z30H SSUHHHWWPH TURP VWDUW |

GULYHV VWD\ DW WRKQH. UX®XVULIAH V8 R VM & DSPONVNWRHUHPHRALILHG SUH S)
WLPH KDV HODSVHG

RU 6KRXOG 127 EH XVHG

+ $ ORZ OHYROXRWQ WBKIHFLILHG KHUH ZLOO SUHYHQW WKH SUH SXUJ
VWD\ DW WKHLU SXUOHWHKRWL WQ ERQW KLXYDOW DWEKWEHKYSHFLILHG SUH
WLPH KDV HODSVHG

7TKH LQSXW QXPEHUWGUKY REWISRIE LIDEOH $ DERYH

2SWLRQ + $Q D O RJQ,FVS XRWQ /9

7KLY SDUDPHWHU DOORZY DQDORJ LQSXW 3$WKB$VHFRGEBPRCOXBRDWLRQ L
SHUIRUP VSHFLILF IXQFWLRQV

2SWLRQ SDUDPHWHU "LIJLWDO LQSXW XV
9DOXH

7KLV LQSXW GRHV QRWKLQJ
SHPRWH WUDFNLQJ WQSRONLV IPREPBFRWHRQ PR[G
DFFHSWLQJ UHPRWH LQSXWV DQG D YWRHGERQWHROIJQDO LV
ZLOO PRGXODWH LR/ DQSKRVW WP F N/ RZK [+ UK | LRI
.l WKH VLJQDO JRHVUEBIORZH P$ RWKLV PRGH ZLOO EH
FDQFHOOHG DQ®REBRXODWIRY ZLOO UHVXPH
SHPRWH 6HWSRLQW ,QSXW .l WKH FRQWGRO LV LQ $872
DFFHSWLQJ UHPRWH LQSXWV WKH YDGH®D RIKMOWSRLQW F
D YDOLG P$ VLIQDO LV DSSOLHG WRQWKUN VBWXM) 7KH ]H
RSWLRQ SDUDPHWHUV DQG | GHYRBWLRQ OLPLWYV
SDUDPHWHU WKHQ WKH KLJK DQGPBRE ERWWURO OLPL
WKH VHWSRLQW ,IEMORZ LIS ® UFHR WHP RB$H WKL
ZLOO EH FDQFHOOH\G SIRQG V) R YPIDX W ZLOO HH DSSOLHG

2SWLRQ *+ 'LILWDO%RERXRWU 6HDBEFW * /9
+ $ KLIK OHYBXWQVBHFLLLHG KK HDGCER HOHBVW KHQ FORVHG

RU 6KRXOG 127 EH XVHG
+ $ ORZ OHYEOXRQWBKIFLWLLHG KHUBHO® @ RAMHOOHF WKWR RSHQ

7TKH LQSXW QXPEHUWGUKY REWISRIE LIDEOH $ DERYH




127( )RU WKH IROORRQ®J 2BWQG |
VHH 6HFWLRQ@,' 7XRARULDO

EmstLRQ + 6HW GREQM /9

7KLV RSWLRQ SIVUHHGBGPWWHWHOWUPW VHWSRLQW

EmstLRQ + 6HW SRQ Q'\WOXHR QWUR /9

7KLV LV WKH GHVLWH® SHBMVWXUH RBOQVMDURKHY BO XRAWHKHERO ORRS IRU VHW
WKH FRQWURO LV L) 'DPRQRYBR G HO RRSHZK 1B & RIRAEHKWD WMRHPDLQWDLQ WKH PHI
WKH VDPH OHYHO DV VHW E\ WKLV SDUDPHWHU

mzswmq + 6HW BRERWWLRQDO EDQG /9

7KLV LV WKH ZLGWK RI WKH SURSRUWXRIQ® E\ MRKGIX®,DWRR YW URDQCGRWR K DWW UL
JRU H[DPSOH LI WKH VEWSRL@Q&VWBIW WRUP DIV WHKWQ WKH SURSRUWLRQ
ZRXOG EH IURP SVLPWMRVXUSML YPOXH@RG JLYWLKARK ILUH DQG SVL ZR
ORZ ILUH DVVXPLQU QRULYWWILYHOWRHUPY ZHUH HQWHUHG

$ YDOXH RI PHDQV D& BEURSGSRUWKR EXUDW W RRXNOGHVYMPWLO WKH KLJK OL
UHDFKHG WKHQ WRQOQ AR IHR @WRIFRUJ WGCWKRI WDHOBRA WKH&EXUQHU WR PRGXO

2SWLRQ * 6HW SWIQWLPIHOQWHIU VHFRQGV /9

7KLV LV WKH LQWHQUW & HV3. P HF KQWORQQ@RRS, WVRBDAHBMSYVHW WR DQ\ YDOXH

VHFRQGV ,I D YDOWHUHG WNKH LOWHJUDO IXQFWLRQ LV GLVDEOHG RW
WKH QXPEHU RI VHFRQGV WKH FRQWURO ZLOO WDNH WR JLYH DQ DGGLWL
FXUUHQWO\N JLYHQ E\ WKH SURSRUWLR®@B0O UWH UPRH IR BRRZ W Ul FAFRAH VQRKHP E H
LOQWHJUDO IXQFWLREKDVZ LD © FDXH HpXIAK W RQMFH YO \W O R Z O\

,QWHJUDO FRQWURWKM BEXURHWHWR RMAXYBWEaLQWDFK

2SWLRQ + 6HW SBWQWH WHRHY = VHFRQGV /9

7KLV LV WKH GHULY DWW LW KHWAL P f RRY\WWERRLQRRS JWUPDMEH VHW WR DQ\ YDC
$ YDOXH RI JHURWKI @ GUNVDEWHY & |XQ RWILLRIXY Hs R HIDHFW R

HDGYDQFLQJY WKH PHRIGEXIMHD MOLR\QH G DEN HDKIDR)QJ . @YD © WID® XU HEB WIXH QXPEHU

RI VHFRQGYV JLY HQZ L$OORKD Y BIOXIHW WYDHOK H HAMD ODFOBYBHD ODUJH HIITHFW

'"HULYDWLYH FROQWHRGOHG NRHUOBRIPOHUM VEKMN IFHD\QSBREFBRIBKIOWWLRQ VI\VWHP
WR VXGGHQ ORDG FKDRD® W DR PRFKWURO LQVWDELOLW\

EmstLRQ 6HWSBRQW L FIRW W/ \SH /9

7KLV RSWLRQ SDUD PHRMRQUNVG\RIB® GH R WPMH W IRKIH FRQWURO OLPLWV DUH XVHG
DXWRPDWLFDOO\ WX WXMRBRWEXMIHEHG DQG EULQJ LW EDFN RQ ZKHQ LW L\




2SWLRQ SDUDPHWHU OHDQLQJ

YDOXH
1R OLPIKRHVEXUQHU ZLOO UXRHWEWRGOLY XRWEBHWR VZLWFK
LW RII
$SEVROXWH IOH PIDM XHV FRAEWH RIQGSDYDPHWHU V DQG
DUH WKH DFWXDO OLPLW YDOXHYV
"HYLDWLRG K. RFDW XHV HQMRHU BEGUDP R®\W UV DQG
UHSUHVHQW D GRINVUBEWLRQRR. WKIOWHRGRLQW FR
YDOXH 7KLV PHDQW S/KIDWWNVLFRCKHURD WDIOKH LV FKDQJHG
OLPLWV DUH DRWR@DWL FBOOHVSRQGLQJO\
2SWLRQ 6HWSRLPRQWRBRRDYPIOXH &XW ,Q /9

.l WKH ERLOHU LV BRIO®XH WRXOVGRZW WKLV S DU BIGHWHLX 8 HI WQHK/L KK MV R |
ERLOHU ZLOO EH WXUQHG RQ DJDLQ

2SWLRQ 6HWSRLOW FRROAWKI RQPYDOXH &XW 2XW /9

, ] WKH ERLOHU LV RDDO@E HWHLO 6 HMKINY WKH PHDVXUHG YDOXH DW ZKLF|
WXUQHG RIl YLD D FRQWUROOHG VKXWGRZQ

2SWLRQ *+ 5SHPRWH 6HWSRLQW ]JHUR PD YDOXH /9
7KLV LV WKH JHURU¥YP G YWHH NRROWS IR Q VW GX\F RVS \RODRKMDB/BHBU | L
2SWLRQ + SHPRWH $SBIQ/SRE®W DU XH /9
7KLV LV WKH VSDQMPRWH NMNUIWSRHQ VW GXB\FR/I\WIDRRGS\E B UI L

2SWLRQ + 3, WHW HRLEOH /9
7KLV RSWLRQ SIVHWIBPWWHWOWPW VHWSRLQW

2SWLRQ + 6HW SRQ Q'\WOXHRQWUR /9

7KLV LV WKH FRQWIQRWKYD B X HF KW G RQ OMR R S: KRID WHIWHSFRQWURO LV LQ DX
3, FRQWURO ORRSKH G& LFROX O/RWHD WO WG YD @KHH P\W DWVKH VDPH OHYHO D\
SDUDPHWHU

2SWLRQ + 6HW BRERWWLRQDO EDQG /9

7KLV LV WKH ZLGWK RI WKH SURSRUWXRIQ® E\ MRKGIXD,DWRR YW URDQCGRWR K D W UL
JRU HIDPSOH LI WKH VEWSRLQ&VWBW WRUP DIV WHKWQ WKH SURSRUWLRQ
ZRXOG EH IURP WRDVSYHG$YPOXH RILYIKILIZRXIOUHIDQG SVL ZRXOG
ILUH DVVXPLQJ QRULQWWIVBONRWEHZHUH HOQWHUHG

$ YDOXH RI PHDQV D® BD@SRUWKR E X UMW W RRXOGHVMDWLO WKH KLJK OL
UHDFKHG WKHQ WRQ® @R AR Q@WRIFRU WWGWKR DHOBRE WKHEXUQHU WR PRGXO

2SWLRQ *+ 6HW SROQMHUPQWHJIUDVHFRQGV /9




7KLV LV WKH LQWHQUWR&HV3 PHF KOYWORQQ@RRS, WVRBDAHBMSYVHW WR DQ\ YDOXH
VHFRQGV ,I D YDOWHUHG WNKH LOWHJUDO IXQFWLRQ LV GLVDEOHG RW

WKH QXPEHU Rl VHFRQGYV WKH FRQWURO ZLOO WDNH WR JLYH DQ DGGLWL

FXUUHQWO\ JLYHQ E\ WKH SURSRUWLR®B0 UWH UPRRH IR BRRZ W Ul FAFRAH VQRKHP E H |

LOQWHJUDO IXQFWLREKDVZ LD @ FDXH HpXIAR W RQMFIA YO \W O R Z O\

, QWHJUDO FROQWURWKM BEXNURHWHW R RMAX VYBWISAL QWD FK

2SWLRQ + 6HW BRDQYWYHGMMUP /9

7KLV LV WKH GHULY D@ LW KHWVLP I RY/WMMERLQRRS JWUPDH EH VHW WR DQ\ YD
$ YDOXH RI JHURWKI G I6UNVDEWHY 8 M Q RWILLROQX Hs ZYRHD FIDHFW R

HDGYDQFLQJY WKH PHIEXIHD AOLRQH G DEN HDKIDRYQ Y Y.D © WO XU HEB WIKH QXPEHU

RI VHFRQGYV JLY H QZ L$OORKD Y BIOXIHW WYOIHOK H HZAMD ODFO B UBIHD ODUJH HIIHFW

'HULYDWLYH FRQWHRGHG NRHUOBRIPOH UM VEKM FID\QSEBRFRIBKIOWWLRQ V\VWHP

WR VXGGHQ ORDG FKDRDE \FDIXRRH PRRXWURO LQVWDELOLW\

2SWLRQ 6HWSBRQW L FIRW W \SH /9

7KLV RSWLRQ SD UD PMHMRQUNVGRI® GHLR W@MH W ISRIH FRQWURO OLPLWV DUH XVHG
DXWRPDWLFDOO\ WX WZXMRBRWEXMHHEHG DQG EULQJ LW EDFN RQ ZKHQ LW L\

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH
1R OLPTIKHVEXUQHU ZLOO UXRHWEWRGOLD XRWEBHVR VZLWFK
LW RII
SEVROXWH IOH P/ID® XHV FHROWH RQGSDYDPHWH UV DQG
DUH WKH DFWXDO OLPLW YDOXHYV
"HYLDWLRQ KH. RDW X HV HQMRHU B GUDP R®W UV DQG

UHSUHVHQW D GRINVBWLROQORR WKOWHRGRLQW FR
YDOXH 7KLV PHDQW ®BKIDQWVLFRQGWURKD WDKOXH LV FKDQJHG
OLPLWY DUH DRWR@DIWWE. FROOHVSRQGLQJO\

2SWLRQ 6HWSRILOWFRQRAURQPYDOXH /9

, ] WKH ERLOHU LV RIl GXH WR D FRQWW RBOIOHBHV KXKMG RAQVWKHE 3D 0O XA HM
ERLOHU ZLOO EH WXUQHG RQ DJDLQ

2SWLRQ 6HWSRLQW KLJK OLPLW FRQWURO YDOXH/9

, ] WKH ERLOHU LV RQ DQG ILULQJ WXUWGNYDDXHWHN CHIEIQ MWK W/ IEIR LPAHHDLY/ 2
RIl YLD D FRQWUROOHG VKXWGRZQ

2SWLRQ + OD[LPXP PRGXODWLRQ UDWH
'()$8/7 + XQEGPLWYWDQJH

9DOXHV UHSUHVHQW XQOLPLWHG
+ LV PD[LPXP

2SWLRQ Reserved




2SWLRQ + DQPE®H RU /9

7KLY SDUDPHWHU DOIXRAWDRZAD WRRLEB BRESGBUHOG Q\GRPDINHE RSWLRQ SDUDP
DQG DYDLODEGRWHUHGR QR ZD WDESYILEGPLW L

2SWLRQ + :DUPLQJ /LPLW /9

.l ZKHQ WKH EXUQHU VWDRB®XOOBNRA G UMIGHIPHAY ¥ X UH WHPSHUDWXUH YI
ORZHU WKDQ WKDWWSH FRIQ WG K® ZWODWKREZ WKH ERMAK WKH YDOXH VS
UHDFKHG 7K BLORQKMRIR® WKOGREZRILOIU LDQLQ\G B W. QO MVIH Q\RRQQIGIMWR WLPH KDV
EHHQ HQWH RHGSIDY RSMM H U

1RWH GXULQJ QRUPDO PRGXODWLRQ WK HVP® DFLXW HK® YIDDIX R QP G W HEQ OF:
WKH ZDUPLQJ IXQFWIHR RSBmO @ RMK E HRIUPY R IKNQFSWEOLHG RQ D EXUQHU

2SWLRQ *+ :DUPLQWRLPHPLQXWHV /9

7KLY SDUDPHWHU VISHHH. WHNHDWD KRO®RIVKHUEXBQHBEHDRUG LIJQRULQJ WK
OLPLW DQG DOORZLQJ QRUPDO PRGXODWLRQ

$GGLWLRQDOO\ ZKHQ WKH EXUQHU JMPHVSRIZ HILR U CD/MHN WUHOSWRIOR R W KDHIG WAKK
PHDVXUHG YEGXOHRZIDWION ZDVWPWRH CDRIPRQJIZIIXQEFWRW EH DFWLYDWHG DJD
WLPH KDV SDVVHG

127( )XUWKHU SDUDPHWHBN\ EH WRDLOD®&KH\KBIUH EDUW RI D XVHUV SUR.
QRQ VWDQGDUG PDQXIDFWXUHUYV SURJUDP

2SWLRQV [ + 6HTXHQFLQJ

BHTXHQFLQJ OHDG OPV XVY @D W B HHW H WSRRY MR QHOHFMU QD OO\ WR FKRRV
BHWSRLQW DQG BHHVSREPXMQLFDWMRQV EXMV\EHMKHHHOIHDG RU :PDVWHU  E
FRQWUROV WKH *OID0JH R Y 3EODXHW ERLOW SRLIQRV | U R RU VEDQ@MELBY WR WK
VHWSRLQW YDOXHVVHID®EBQ@ XS\YVRRQ HD 2DIDWADYDOXH 7KH OHDG ERLC
RYHUULGH WKH P RIGW R B \W@IDR/QV UTDDAI HE BIQAEH B DW R H- R RHWERD KRG X B RWZ LW K WK |
OHDG PDVWHU ERLOHU ,I ERWK WKBDIHN® DBV R UO HB LUWOHAD DQ ® BRWHNY
YDOXH DQRWKHULOBU OO/ EHBERWVPQYWHG @DWRWBM® D\ YDOXH KDV
H[SLUHG 2WKHU ®&DWW DVGDRGVZLWO UHPDLQ DW KXUK HIGURI X GBWL @& KN.K/HS @ D
WKH QH[W ODJ ERLERGXQDWHE AWK WK D @6 V& PO KWMWLO WKH OHDG PD\
FDUU\LQJ WKH ORDG 7KH VHTXHQFH LRQVZKHWKLBRZ®OWMURQDUH WXWYQHEG RQ
FRPPXQLFDWLR®Y REGDHK 1KHQ D OHDG RPIDOMWHLY BHVHOHFWHG DV OHD
DQG 2SWLRQ RW EBWHQ FKDXMHERURHUWHPDLQV DV OHDG PDVWHU XQWL
PDVWHU WDNHV KRIQWHWAROHRGFWIMWWHU WDNHV FRQWURO WKH SUHYLR}
WXUQHG RIl EDVHG RQG WEWLRIQPDQG DYHWWLQJIV

] WKH OHDG P DWWHLQ HE®R RON WMMR/IBRPHKRQ WKUHH PLQXWHY ZKLOH RSHU
OHDG VHTXHQFLQJ DG EHOGANMD EVBIBYH ERLOHUV ZLOO UHYHUW WR WK
D ODJ ERLOHU IDLWKWR® WKRH R @ ZQXWHW FROXOWHGQVYHDOHOQEPPHGLDWHO\
FDOO IRU WKH QH[W ODJ LQ WKH SULRULW\ OLVW

, /] WKH OHDG PDVWHU ERLOHU LV VZLWFKHG WRGPHDWXDQ PRBPICIDNLRQ L
VODYH ERLOHUV BVZUBGOXO®6IKIDWERMHVRRIEG™ D OHDG ERLOHU LI UHTXLU

7KH 1; FDQ EH WK ERPBVWRUOHU LQ MV WY& HP RUKD;W K VHULHV
DV WKH FRPPXQLFDWLRQV PHVVDJH DUH WKHRQ@QWHRDIOHG; E\ VWWRIQ QR& E |
1, VHULHY FRQWUROV DV D ERLOHU




6WDQG E\ RU %DQNLQJ YDOXHV

7KH 20ODJ VWDQG E\WRIPSEDQWXQPH RU SHEDAXBH LRIHOEMMSRLQW YDOXHV
RSWLRQV , DWKH 3YDOXHV DUHDX Q\KHFEXYRHWU ZLOO VWDUW DQG L
ILUH XQWLO WKH 3@DQNWDIQ G XEW RO HWH UHDFXHING ZLOO EH HQWHUHG E\

BHWWLQJ RSWLRQ VSR UDPMHMEKDWH 6HWSRLQW

BHWWLQJ RSWLRQ VR WDKPHH WHVL UHGZKH @ SRL QW DY K H

6HWWLQJ RSWLRQ WRUDBEWRHWXWH 9DOXH

BHWWLQJ RSWLRQ VR WDKPHHWHVLUHG FXW LQ YDOXH ZKHQ LQ VWDC
BHWWLQJ RSWLRQ V8RR WDKPHH @ H VL U H G KAHQN L R X WA DX B\ Z

JRU H[DPSOH ,| WKHQIRYUPWEORR MU DWKH G6,V IDUHEG W WDO\WQAJ B\ LY/ 36,
7TKH VHWXS ZRXOG EH

2SWLRQ 3DUDPHWHU 6HWWLQJ

FXW LQ RU PLQLPXP SUHVVXUH
FXW RXW RU PD[LPXP SUHVVXUH

67$1'%< :$7(5 7(03(583( )25 67($0 %2,/(5

. D VWHDP ERLOHU LV EHR@ E EDQMN b G\0HE BV$IHPSBHIWR WK UH VHQVRU PXVW EH
WKH ERLOHU ZDWH $ HACCAM XIWH Y IKIKD WWRHLP B X&/MW EFHHD ,| WKLV GHYLFH LV WR E
SRZHUHG E\ WKH 1; G EHWREBNPWHG WR WKBVRURKMSSON RQ 3% 6HH
RSWLRQ +

([IDPSOH

JLUH\H 7HPS 6HQVRU + 76 1;

6HQVRU 7HUPLQDO P$ 1; 7HUPLQDO 3%
6HQVRU 7HUPLQDO &XUUHQW 7HUPLQDOL; 3% 3% 3% 3%

7TKH EORFNV SURJUDP QHHGV WR EH RU KLIJKHU
(. VKRZV WKH FXUUHQW YHUVLRQ

2SWLRQ 3DUDPHWHUYV

+ 1 XVLQJ $8; LQSXW 8VLQDRQSXKMH ERWLOFEH@DWNKUH WR EH
GLVSOD\HG RQ WESXWY DQG ZLOO 127
$QDORJ LQSXW 3%
=HUR YDOXH RI WHPS VHQVRU
6SDQXMIRO WHPS VHQVRU
&XW LQ WHPS
&XW RXW WHPS

1R 3, LQYROYHG OWYUFERRMHDQ@E ®OI RQ ORZ ILUH
SHOHYDQW (QJLQHHUV .H\V

(. (. WR (. DQG (.




127(:KHQ XVLQJ VHTXHQFLQJ VHWSRLQW QW GLJDWDIOODE®XW KD G M M VZ W
LV UHPRYHG IURP VHTXHQFLQJ FRPSOHWHO\

2SWLRQ 6HTXHQFH BEEDYRHVERDCPHUV /9

7KLV RSWLRQ LV MMWHWRK 1; RUWR HTXDO WKH QXPEHU RI ODJ 3VODYH’ E
2QFH VHW RSWLRQ SDUDMH}MEHAL\OO EHMPRPWBOYH ,I WKH YDOXH LV VHW W
ZLOO EH WDNHQ RXW ® IRSHT)OMRZRDPIBY , 21 3$53$0(7(5 0867 %( 6(7

72 )25 6(48(1&,1* 72 23(5$7(

2SWLRQ SBULRULW\ 1XPEHU V /9

7KH RUGHU LQ ZKLFKFEBERR@ H V VHQMTHKHIG LIFD WIKRIQFREBXE VY V. RI WKH ERL
2SWLRQV DAXG! ILUVW WR EH WK WDQSIGORPIEMO (R & BWIXDRW R |
WKH OHDG ERLOHU

1RWHLOH HQWHULQJ FRPRXQH F DHDLARQDIBGEGH V WP XKW HEHF& LI THUHQW DQG V

YDOXHV HQVEAMLIR® V. Q PREW QRW EH GXSOVADWHIGFRYIWZLOO QRW

IXQFWLRQ SURSHUOKL QUGG KW IH{ Q POON XPHYRVZH BR DBIIDG 2PVIRRWV EH LQ
DQG

JRU HIDPSOH ,I WKH FREBXQVNDRVLWRN HRXU ERLOB®GMW LQ 2SWLRQ
ERLOHU PDVWHWKBOHRG ORZMQR I WMIORMHUHG LQ

2SWLRQ SDU &RPPV $GGUHV' %RLOHU
[ YDOXH

7KH VHTXHQFLQJ RUERHOHRB XOGDEHE UHBERL\G HUR SIMIDREQW.BH RUGH U
ZRXOG EH ERLOHUWWLDQERLOHU WWRKPDR/WEIHU DROGG EH ERLOHU DQ
VHTXHQFLQJ RUGHUWHEDE) EK DFXLHI WKHVFREBX®VAVDMBEWERDE LQ

1RWH &RPPXQLFDWLRQ\WRRPGG EHVFKINQUK G ZKUD HD WH ) KW LIOQ
VHTXHQFLQJ PRUH WKDRQR®R BRLOMW WRWERWQUXSW RSHUD

2SWLRQ + /[HDG 2)) 7LPH /9
'()$8/7 DIWHU -XQH

7KLY RSWLRQ DOORZWWKHPBEDG EBRIY VKIRWRRI DRI XWHY DIWHU WKH C
WXUQHG RIlI 7KLV PD\ EH XVHNMNBVOXWLIOR FXRD AWGLMRUHFRPE UHDVRQ
7KLV LV HVSHFLDIRY SVHYXYXWRHQ VWHDP ERLOHUYV

2SWLRQ + /HDG YFROLOVOWMHU6HOHFW OHWKRG /9

7KLY RSWLRQ SDUDKHHGOHDGY HOHRMHW WEHRE DG UGLLUID WMKMA LQSXW RU
FRPPXQLFDWLRQV &RPILUH 7KH YDOXHV DUH
1RW OHDG RSHUDWHWRGEREBRDRGHG PGPDVWHU OH

WR PDNHV ODJ ERLVORI WK ARG RZQWHKWQRLQW 3,' Z
FRPPDQGHG WR EH 21 DV IROORZV




OHDG PDVWHU YLD .H\SDG
OHDG PDVWHU YLRDIGWD®WDQSXWSRERWOHFWHG YLD 2SWLRQ
OHDG PDVWHU YWDREFRPFXRKHDV &RPILUH

1RW D OHDG ER\LOHWDPEDDIVROHWWLQJ

WR PDNHYV ODJ ERLD® X\WQ PRREX ZDWKFRR R DAHIPHG 2R (E H
21 DV IROORZV

OHDG PDVWHU YLD .H\SDG
OHDG PDVWHU YLRDIGWD®WDQSXWSRERWOHFWHG YLD 2SWLRQ
OHDG PDVWHU YWDREKRPFXKHDV &RPILUH

1RWH :KHQ D OHDG PDVWHU ERLOHU LV GH\GHDHFIWRGE DV IOMD G R A/DEMHQ
FKDQJHG WR WKH ERL\OBUY DG PPL QW H UH DX@ WALIDV IV B ZWIDNHYV FRQWURO
WKH QHZ OHDGWPDWWHRQWUHRORXMAKB DG PDVWHU PD\ EH WXUQHG RII E
GHPDQG DQG 2SWLRQHWWLQJV

2SWLRQ + ODJ VODYH 2Q 5DWH /9

7KLV YDOXH GHWHUPULRWW WKW KHUQ HHUGD WDAKLAK WEKRH. OLUVW DQG DOO VX
VODYH V ODJYV RRLDHHUVFRPH V ODUTY B3R GORGDWHIGRIQQ EA WKH WLPH
VHW2EQWLRQ SDUDPHWHUKLY SRLQW WKE WHEGOPDVIMHO®XDBW K MR PR
XQLVRQ ,I WKH OHDKH RD/W PR GXOQG VBIR LDER YW KHKQW[W ODJ DV GHWHUP
SULRULW\ 2BX\PLERHQ ZLOO EH WXUQHFRRE WKBQ RQH ERLOHU LV RQ
DQG ODVW VODYH ZL\OROQ PZRGGYOGD W i HL RIRKIBHHIO B OMW HKWM. DK | L UH

2SWLRQ + ODJ "HODYH 2QPLQXWHV /9

7KLV RSWLRQ VHW VEWWH HMLP W IGH PRGXODWLRQ UDWH RI WKH OHDG PDV\
RQ LI DQ\ H[FHHGLQJ NWLRDOXRKE WWHWM IQH[W EHLQJ WXUQHG RQ

2SWLRQ + O DI \BO BNH /9

"KHQ WKH OHDG PDQWHD VERERHOHU RRGPFROOVOD WHRAZUWWH DQG H[FHHG

VHW2EQWLRQ WKH ODVW WXUQEBGRRIEZLIVD \E K LW XPRLMWWH UW DI ® MDKGH SUH Y LR

LI DQ\ WXUQHG R® RGOODEHILQ W R UW\RRIEG WIQMUL O WAKHIWM YR Q W RKVYV ZLOO

FRQWLQXH XQWL®RQDOHN UV KEHR OHHDE UHPDLQV RQ

2SWLRQ + ODJI VIOOOYH 2 PLQXWHV /9

7KLV RSWLRQ VHW VEWWH HMLP W IGHH ® BR\GDX\U RWL R @ ORZWHKES WD @ RH VHW LQ
DQG WKH ODVW WXUQRB R LEHDQJY R/N WBROEN KEHWEZPHQ VXFFHVVLYH V(

ODJ EHLQJ WXUQHG RIl VKRXOG WKHHPREGWRBWILRQ UDWH VWD\ EHORZ W

2SWLRQ + %DQNLQPEBVB® ROHWHDWHU WHPSHUDWXUH VWDQGE\ IRU °

7KLV RSWLRRBKVIHMNSWKWKZLOO VEKHXVHBSDEXAW UHQW L QSSHKWD WIXRUPH W/HKHHQ WRHUWP
PXVW EH FRQQHFWHGKHQWRRWVUHERAH FXUUHQW LQSXWYV

ODJ EDQNLQJ RQ WHPSHUDWXUH LV QRW HQDEOHG
XVHVY DQDORJ LQSXW 3% RU 3% VXSSO\ WR 3% LQSXW

XVHV DQDORJ LQRIXBS BYXSSO\ WR 3% LQSXW




XVHV DQDORJ LQRIXBS XSSO\ WR 3% LQSX

127 5(&200(1'(' + 5(48,5(6 (;7(51%/ 2+0 5(6,6725
XVHV DQDORJ LQSRB® VXBES®U WR 3% LQSXW

XVHVY DQDORJ LQSXSBO\ 3WR 38 LQSXW

127( ,I D ORRS SRZHUHG VHRNRU WR WK VW@V RILRPV3I®WDISH VHQVRU VXSSO\

-3 PXVW EH VHW WR WKH 9 SRVLWLRQVP®PWYEGWKRIQ QHIFVMRIPGMKR ¥$ Q3% 3% 3%
33 GHSHQGLQJ RQ ZKLFK LQSXW QXPEHU HUDWRXBH XWROERU WKHWBPPXUUHQW IH
WKDW LV RXW RI UDQIH LPH RUVMVYMDWHU MKXDBDOQMNL QJ RRUWHASHUBW FDQFHOOHC
DQG WKH VHTXHQFH ODJ ERLOHU ZLOO EDQN EDVHG RQ VWHDP SUHVVXUH

7KH IROORZLQJ RSWLLBEY BOQODFHWHWH LI RSWLRQ LV QRQ JHUR
2SWLRQ + :DWBWMHP SHWR YDOXH /9

6HWV WKH JHUR YDPXH QBXW KtV XDOO\GHURIHBD WHPSHUDWXUH VHQVRU
2SWLRQ + :DWBWWHP ¥ISDQ YDOXH /9

6HWV WKH VSDQ YDPXHQBXWHKHH WKH[NHQVRU UDQJH

2SWLRQ + D VARD WDHHPES FXW LQ /9

6HWV WKH ORZ EDQNLQJ FXW LQ WHPSHUDWXUH

2SWLRQ + D VARID WHHPES FXW RXW /9

6HWV WKH KLJK EDQNLQJ FXW RXW WHPSHUDWXUH

2SWLRQ + THPSHUDWXUH EDVHG ZDUPLQJ OLPLW /9

7KLV ZRUNV LOQGHSHQGHQWO\ DQG LQ DGGLWLRQ WR WKH QRUPDO ZDUPL(
LQ WKH EXOWQHOVAR KROG DW ORYUH GH RISVWEKHO W H PASKHWDW@/L P L W

2SWLRQ + /DJ ZDLW WLPH /9

7KLY RSWLRQ DOORXWM PRIUWIRG BH VWDIGRAHB) EHRR UMK WEH PO DJ LV VWDUWHG 7k
SUHYLRXV ODJ WLPH WR FRQWULEXWHWRDMNWKH OHDG EHIRUH DGGLQJ DQF

2SWLRQ + $SODORHEQBRWV /9
2SWLRQ [ LV DY DJRYDBAHHIRIQ VLR Q (.DQG DERYH

6HW WKH QXPEHU RI GRHFDRIDADBODBISXW RQ 3% 3%
2SWLRQ + $QDORJ ,QSXW ]JHUR /9
6HW WKH QXPEHU WRHEHVBHN S@QBYME ZRXUUHQW LV P$

2SWLRQ + $QDORJ ,QSXW VSDQ /9




BHW WKH QXPEHU WRHEH VEK N S@QBME ZRKXB6HWOW QN W KISV SDUDPHWHU WR C
JHUR YDOXH DOVR HQDEOHV WKLV LWHP

127( 6HWWLQJ WKH VSDQ YDOXH HQDEOHV WKH LWHP
2Q WKH OLQH GXWSYOMD QVWKH® EH VHH@ E\WKH RIOH\YILQ 581 PRGH
7KH\ ZLOO DOZD\V VKRZ XS DV *$QDORJ RUSXHQDORU 3QSRWRJI ,QSX
2Q WKH WRXFKVFUHHQ WKH D QXGIRU LG BEMWDQIBS\E HDYGRED Q EH DGGHC
WUHQGYV FKDVR WKMFW R XFHW FKWHWM R NI WORH JLESHO LY WH[W WR QDPH Wi
LQSXWV OLNH WK HV3HHR MFUHWH B DRR 8 HLR @ WDKH. RVR SPKWFUHH Q
2SWLRQ + $SQDORBHFQBRWOV /9
BHW WKH QXPEHU RI GRHFDRIDODBODPISXW RQ 3$ 3%
2SWLRQ + $QDORJ ,QSXW ]JHUR /9
BHW WKH QXPEHU WRHEHVEKN S@QBEME ZRXUUHQW LV P$
2SWLRQ + $QDORJ ,QSXW VSDQ /9

6HW WKH QXPEHU WRHEH VGH N SOQBY W ZRKXBHWRQW QN WKRISY SDUDPHWHU WR C
]JHUR YDOXH DOVR RQBEBHY W KIQGCGHWH SWLRQ

2SWLRQ + SQDOBHEQBRWYV /9

6HW WKH QXPEHU RI GRAFDRIDODBODPISXW RQ 3$ 3%
2SWLRQ + $QDORJ ,QSXW ]JHUR /9

6HW WKH QXPEHU WRHEHVEHN SQB%ME ZRXUUHQW LV P$
2SWLRQ + $QDORJ ,QSXW VSDQ /9

6HW WKH QXPEHU WRHEH VGH N SOQBYW ZRKXBHWRW QN WK SDUDPHWHU WR C
]JHUR YDOXH DOVR RQBEBHY W KIQGHWH SWLRQ

2SWLRQ + P$ 2XWSXW IXQFWLRQ LI QRW 96' /9

BHW WKLV RSWLRQWKRH DVDEOXHERRPZDWR JHROWS KW YR Q@H WUDQVPLW V\V
DV D P$ VLIQDO

JRU HI[DPSOH LI WKUWRXWFHEPW LMBIBIRHHU DWKHIQ VHW D YDOXH RI

1 WKLV RXWSXW KDV H6'HRR Q WWRQ HG@VWRRIIWL KL VHWWLQJ ZLOO EH LJQR

2SWLRQ DQG IXQFWLRQ OLVW
9D O X H YXQFWLRQ 9D O XH YXQFWLRQ
"ULYH B3RVLWLRQ 6SDUH
"ULYH B3RVLWLRQ LOHU RSGRUDWLQJ PHWSRLQW
"ULYH B3RVLWLRQ YOXH JDV WHPSHUDWXUH
"ULYH B3RVLWLRQ 6SDUH
"ULYH B3RVLWLRQ 6SDUH
"ULYH B3RVLWLRQ 6SDUH
"ULYH B3RVLWLRQ 6SDUH
"ULYH B3RVLWLRQ 6SDUH




"ULYH 3RVLWLRQ 6SDUH
"ULYH 3RVLWLRQ SDUH 6
6SDUH %XUQHU PRGXODWLRQ UDWH
6SD U H SmBU H
OHDVXUHG YDOXH 6SDUH
%RLOHU {IILFLHOQF SDUH
"QOHW DLU WHPSHUPWXUH 6SDUH
)OXIBY RHQ OHYHO SUHDWXUH
&DOFXODWHG IOXH JDV[&2 OHYHO 6SOUH
6SD U H ) O DIRID & L
6SDUH 6SDUH
6SDUH 6SDUH

2SWLRQ + 2XWYPOWXHHURS RXWSXW /9

BHW WKLV RSWLRQ KB WPKHRXDEXW ZKHHBY MAKHL@ WY ODIVEH JHUR EXW QRQ ]H
PD\ EH XVHG )RU H[PRROH [PIDBH EHVRWHUPLDQAWPKE )OXH *DV 7THPSHUDW
HQVXUH EHVW UHVROXWLRQ

] WKLY RXWSXW KDV E&'HER QR WILRQ HQ@WARSIW)L VKLV VHWWLQJ ZLOO EH LJQR
2SWLRQ + 2XWSXW VSDQ YDOXH P$ RXWSXW /9

6BHW WKLV RSWLRQLMRDVKPSYROWSXZK ZLOO UHSUHVHQW )RU H[DPSOH YD

VXLWHG IRU D PD[LPXP )OXH *DV 7THPSHUWMRXUH WR HQVXUH EHVW UHVRO:
1 WKLV RXWSXW KDV H6'HRR Q WWRQ H@WRRIIWL KL VHWWLQJ ZLOO EH LJQR

2SWLRQ + P$ 2XWSXW IXQFWLRQ LI QRW 96' /9

6HW WKLV RSWLRQKHWRWDEDEXH IURPMWR HQDEOH D Q/ PIQMD &RVVRXRV B X WL VRO
DV D P$ VLIQDO

0 WKLV RXWSXW KDV E&'HER QWWILRQ H@VWARSMQL RIK LM VHWWLQJ ZLOO EH LJQR
2SWLRQ + 2XWYOWXHHURS RXWSXW /9

BHW WKLV RSWLRQ WR WKH YDOXH ZKRFWHQ RSKR X VZ B EHORB LR 8 UH-DV/GHQH/
PD\ EH XVHG

I WKLV RXWSXW KDV E6'HER Q WWIRQ H@WARSHWL RIKLM VHWWLQJ ZLOO EH LJQR
2SWLRQ + 2XWSXW VSDQ YDOXH P$ RXWSXW /9

BHW WKLV RSWLRQLMR DNVKPISYRXOWSIXAK ZLOO UHSUHVHQW
I WKLV RXWSXW KDV E6&HERQWURQ HG@VRRSM)L VKL VHWWLQJ ZLOO EH LJQR

2SWLRQ * P$ 2XWSXW IXQFWLRQ LI QRW 96" /9

6HW WKLV RSWLRQ KHRWD EDE&XH | UR PR DHOQRDJ EROXWBEW WR UH WUDQVPLW V
DV D P$ VLIQDO

2SWLRQ + 2XWYDPWXHURS$ RXWSXW /9

6HW WKLY RSWLRQ WR WKH YDOXH ZKLFK D P$ RXWSXW ZLOO UHSUHVHQV
YDOXHV PD\ EH XVHG




2SWLRQ

6HW WK

&RPPL

+ 2XWSXW VSDQ YDOXH P$ RXWSXW

LV RSWLRQLPMR DVKPASYRXOWEXZK ZLOO UHSUHVHQW

VVLRQLQJ 2[\JHQ 7ULP

CAUTION

8VH H[WUHPH FDUH Z&RD HDOWHIL QDG R\ VI HQ FVRHIA IS RWQY HW W |
RI HLWKHU FRXOBURIROM VIL\WRPWLRQ WR RFFXU

X ,I WKH IORZ YDOXHV DQG R[\JHQ VHW WRI\D WV VKIWHL B B VKOSV O/R|
FRPEXVWLRQ LV YHWLQHGRPW WDRR W’ RXQWEKBED ®LWLRRQ FDQQRYV
X ,1 XVLQJ DXWRPDWLPPR[VVH®@ QLQLPLMRISR WKHEY R OW \URI WK H

FRPPLVVLRQLQJ HQJL@KHUY IV&XHHY VKUK X O Bl ®/ FD® HE\FW W H HMFW D
ZLOO QRW FDXXM BRKDGDWGRQ WR RFFXU
X 2QFH WKH R[\JHQ WURRHG MRAPMWMLP IORZ OLPLW PXVW |EH VF
LQ WKIH@[WULP ZLOO QRMERBPX R QGKM DRQ WR RFFXU

,Q RUGHU IRU WKH R[\JHQ WULP VI\VWROG ORREZ LR Q A\ LR Q@PDRANULIRHF RO WWEKH H (

'L

%HIRUH
WULP R

i 1R

(QWHU WKH DSSURSUHDWARN \R SMRMR Q SOMBOIPUHBY UH
WK WKH EXUQHU RIl HQWHU FRPPLVVLRQ PRGH 6HH VHFWLRQ
RQO\ QHFHVVDU\ WRNIDBQLSI—D\UDBEDWI—R#V ZZLWI‘KHV\PERO

5HIHU WR RSWLRQWQFOWKUXH IRU GHWDU\OWIRDWDPUDPEHH HQWHUHG
YORZ YDOXHV DQG 27RHIWORRLIQWG/2 YDOWHVH®PBERXDOO\ E\ WKH
HQJLQHHU RSWLRQ HP FRQY DWKWMRPIWLFDOO\ FDOFXODWH WKH YD
WKHP LWVHOI E\ XWQUPDKRWPRIVWLRQLQJ RSWLRQ

.l WKH DXWRPDWLF WULW FRPRIMRH R QUAHBY(&. 7+$7 7+(

9%$/8(6 (17(5(" $5( 9%/," $1' 6%)( $)7(5 &203/(7,RAGLWLRQDOO\ WKH
R[\JHQ SUREH FDOLEUBPKHRNHEKRXI®G H 1B Q B FBIGWHIHWKBFH WKH
UHVXOWYV GHSHQG KLBIRGI\QXS/RY PHDY XWLQJ WKH SUREH

SURFHHGLQUDIJWMR NE&W HIR IMKWMVRIR UDHBIEZKSRURMY UHODWLQJ WR Wk
SWLRQ VKRXOG EH FRQVLGHUHG

WULP LV DSSOLHG ZKLFK ZRXOG UWNXKUHKD L&QUHR B REWLGREARIYW VDE R

ILUH SRVLWLRQ

i 7K
HL

H IORZ IRU HDFKRSQURKMWW BRWIOW HRIHGHWWR RQMNDWIFRQ 7KH IORZ
WKHU EH PHDV XUHGH RBRWR WIDW KRSU R U SFHOUFA-XODMWIHHGZDW KO UHV SHFEFW W

IORZ DW KLJK ILUH

8V
oL

LQJ DGMXVW UDWLR PRGH WR PRGLI\ D@® XDIOON L QR ORJ RIZH @ WSHIRM L C
VWHG EHORZ




CAUTION

"KHQ XVLQJ WKH DGMXVW UDWLR PRGHV MWR IFK KRNV GCERW\HL 5| M LIV
WLPHV W LV WKIRIUMKIS RHIMLILEIHOH W W W FFIKWH BPNQ &/ DWW YPHY DUH UH
FRUUHFWO

7TR DGMXVW DQ R[\JHQWHWSRLDMWJ RORD YD X B QIHWXWHH WKH IROORZLQJ
SURFHGXUH 7KH PDRIXBO WRB FOWODMWLY MRHBH FHRWHUHG KQ WKH QH[W VHF

(QWHU DGMRGW WHWL\RHFWLRQ
(QVXUH R[\JHQ WULP LV VHW WR PRQLWRU RQO\

8VH WKH VFUROO NH\V WR VHOHFW XWX B @GHWRIUWUWBBZVHWS RRQW DQC
HIDPSOH 7KH V\VWHI? WIROWKHFHRGHOBMWWVWE HV QWBRHQ VWG IDMBE® D\HG Z
IODVK WR LQGLFDWH WKDW WKH GULYHV DUH PRGXODWLQJ

DLW IRU WKH QXPEHU LQ WKH GLV\SOBELW R HIHQLVOW KP WQW WH & W MY
KDYH DUULYWBWWHAIGHVHWSRLQW

7KH GLVSOD\ ZLOOVRCORD\WVFWRO/XIRZIIORZ DQG p2 1 LQ DGGLWLRC(
SRVLWLRQV WR LQG&WHDPVIHY WK OMF W KE@DVDIGI O RZRY\DERYHVHWSRLQW W
HOWHUHG | RUNVWSKHHR FDOHT R AKSIRINQWKH FXUUHQW R[\JHQ PHDVXUHG
WKH HQJLQHHUYV NH\ (.

2QFH WKH R[\JHQ Y 8 RHWKHVKIRZS OD\NHMM WRHSRFURORQ WKH p!f
SRLOQWLQJ WR WKHKH28B YD:@ XN-HXW MW R/ DB VKXY W HWVWKSRRQW DV
QHFHVVDU\ 7KH GIUW O®D ZKIOMI WWRDKQ QLRDYWDN WKBEQY BDF H

I WKH QHZ R[\JHXMHW SROL@QWHEGD G U HWVN WAKKHH (YD GBXH ZLOO EH VW
LQ PHPRU\

I WKH QHZ R[\JHQXNHW SRRWW YQWH G @W DY @RBWXHIRXKLUHG SUH\
WKIH;7 NH\ WR UHWXORHWRWMRKH R Q PHPRU\

2QFH WKH IORZ YR@XWHKN ¢ KRZQD\ XMM WRHSRFURORONWKHTY!T SRL
WKH p)/29 YDOXH XVH NVWKN 8B8R'DGMXVW WROHAFBRYDADOXKHDGLVYSOD
ZLOO VKRZ WKH DHYUIKMREZQYWDHOIXIBVUD SFHDEHQWRIH RH@WWKH GULYH
DW WKH ),56RVLWLRQ 7KH GWVISOIDDAKZIQQ OWNRWLIDID&LIFHD MVDHY VEKIDAVY D F i
PDGH

I WKH QHZ IORZ YDOXH LV QRW ZDQWHELRYB ® Qb@EBMHWWKARHQW LV
WR UHWXUQ WR WKH YDOXH VWRUHG LQ PHPRU\

,/ LW LV QHFHV DDQBRWKR WD @ MWGWR LUDQ I WKBEHDWLWYXKH DERYH
SURFHGXUH IURP VWHS

$IWHU PRGLI\LQJ DQ H[LVWLQJ 2 WULP SURILOH XVH 2SWLRQ
IXQFWLRQ 6HH RSWLRQ IRU GHWDLOV




2SWLRQ4 2[\JHQ SUREH LOQWHUIDFH VHULDO QXPEHU /9

(DFK &$1EXV GHYLFH ARQQWRWHPGKI R BV XQXPTEHHUVDIOQRBDWHG WR LW GXULQ
SURGXFWLRQ WHVWEQ®QRW\VEBXKEHIWHG DQG LV XVHG WR XQLTXHO\ LGHQV

"KHQ WKH V\VWHP LV Q@ FRERLWKHRQHULOO @XPEFRIQRMHBW E\G GHDG E\
WKH 1; DQG\HBE& \DSOD p QRLZV W K HV R HIDBIG W LURHID R YQ@XQRAE i Bl XLDLAW WR EH P DG

6FUROOLQJ WKH OLMMHEW LIR@ X3 DMUBECRH QUGB WVRUREHKLDWHUIDFH RSWLRQ'
XQWLO p QRWKLQ@WWHUGWYK D NHGXWKWRVSHYERMWEBFRE WOQLAKHDUGZDUH

6FUROOLQJ WKH OLGMW HEG WV FREQZHBXKE WK WO\ VHOHFWHG LWHP LV GLVS(
WKH YDOXH ZLOO VWRS IODVKLQJ

7KH GLVSOD\ ZLOO VMIXWEZRW\ BRIULYDFUPCGHUXERHDD S WRVISQWEHYT EXW WKH
FRPPLVVLRQLQJ HQJLQ BDHH WKRXOQGEKEVWHWZ DO QXPEHU GHYLFH LV EHLQJ XV

2SWLRQ 2[\JHQ SUBWHR®ALEHW YDDXH  + /

7KLV RSWLRQ SDUDPHWHU LV RQO\ DHDRODEOH LI RSWLRQ LV QRQ
7KLY RSWLRQ SDUDWHW MR RAXK/AYV FEDHO LER) DWKIDRAQ LR/ IWSNAF YIRDEG ZLWK WKH )L
SUREH VXSSOLHG

KHQ XVLQJ DQRWKHU PDQXIDFWXUHUTV 2IRYUR EYHD DIXW K HDQ W HRUS W K BHIQD OY D
IRU P$ LQ WKLV RSWLRQ SDUDPHWHU ([DPSOH 2

2SWLRQ 2[\JHQ SUREH FDOLBUY®WLURQ JDLQ YDOXH
7KLV RSWLRQ SDUDPHWHEOLVLR RESWRROR LV QRQ ]

7KLY RSWLRQ SDUDWHW MR PXK/HV FDHO L EW BEIYWRIQV MOSHFY DGIGCHZLWK WKH )L U
SUREH VXSSOLHG

KHQ XVLQJ DQRWKHU PDQXIDFWXUHUYV 2 SUREH ZLWK D P$ VLIQDO IF
IRU P$ LQ WKLV RSWLRQ SDUDPHWHU ([DPSOH 2

127( ,1 WKH YDOXH RI DQG DUH ERWERKLBHORZKLOLIWKWMKH, DQDORJ LQ
WKH 1;2 75,0 WABVPRI*QD 3*WR GHWHUPLQH WKH 2 VLJQDO

2SWLRQ 2[\JHQ SUBRWHR® ODE FRQFH@WUDWIORQ

7KLV RSWLRQ SDUDBH®MNEORMLR RGWLRDERR ]

7KLV RSWLRQ SD U DWPHIW MR PAXKZRVESERID\R H QB RVQD W L R QURDIWKL. RIY BDOLEVHG LI
WKH SUREH LV WR BH BDWOHIHUMQFE SVE¥DVYBRHRSHWLRQ 7KH UDQJH RI WKL
SDUDPHWHU LV




2SWLRQZ )OXHDQG LQOHW VHQVRU WHP$HUDWXUH XQLWYV

7KLV RSWLRQ SDUDPHWHU LV RQO\ DNDRODEOH LI RSWLRQ LV QRQ ]
7KLY RSWLRQ BRVUW PHHNVHRW WRH/ MQHEVRRBERGK S\AHPSHUD® RGYHY RQ HLWKF

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH

g 7KH WHPSHUDWXUH YDOXHRZLOO EH GLVSOD\HG|LQ

9 7KH WHPSHUDWXUH YDOXH)ZLOO EH GLVSOD\HG|LQ

3OHDVH QRWH WKDWVWOH8B 3 HUHD WEKW H QX WKW ¥ RUUHFW

.1 D P$ LOQSXW LV KYGRIGOIRD P;,¥76 LR BEORXOBDG M) HHRICFMKQFWLRQ ZLWK
. WASH WKHUPRFRXSI®OHX I? FDH/XSHQPDWXUHH BRQQREWIHBNWR Q'KXWV LQ WKH

2SWLRQ4 2[\JHQ LQSXW IXQFWLRQ /9

7KLV RSWLRQ SDUDPHWHW PERRDOLI REWLRQR LV
8VLQJ WKLV RSWLRWY SPOWDLFEFOMHW R LFRIBIQ IXYIXWKIRWRD PRQLWRULQJ IXQF
IXQFWLRQ 7KH WZR IXQFWLRQV DUH H[SODLQHG EHORZ

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH

ORQLWRU7REAR[\IJHQ YDOXH MVRRIURYAWGHIGD GLVS$OD\ RI W
PHDVXUHG R[\JHQ OHYHO

&ORVHG ORREBHWRILPHQ YDOXHSUR XWVGIIG BARRVK D GLVSOD\ R
WKH PHDVXUHG R[\JHI@ HDGEHIENDQGCAD O MMULPORVHG ORRS
FROQOWURO IXQFWLRQ RI WKH 1, VHULHV FRQW|URO

2SWLRQ 2[\JHQ GIWERHEHNVFHDHQDEOH + /9
7KLV RSWLRQ SDUDPHWMHEORMLR RGWLYRR ]

7KLY RSWLRQ SDUDPWHIWHDKMHXQVADPHEUDWULRBEHVKH R[\JHQ
7TKHUH DUH WKUHH SRVVLEOH YDOXHV

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH
1R FDOLEUWDWHY WKH QRUPRQGRSHWRMW Z&EHUH WKH SUREH
XVHG WR PHDVXUH WKH R[\JHQ FRQFHQWUDWL[RQ LQ WKH
&DOLEUDWHMHQSDREH ZLOO ERIUF ROIVEUM WOH/E WKH QRUPDO
DWPRVSKHULF R[\JHQ FRQFHQWUDWLRQ
&DOLEUDWH LQ URKHUSQREFHAOOM. EUDWHG IRy JDLQ LQ
UHIHUHQFH JDV ZLWKHD GRPEQRW BPWLRQLWEH OHYHO VS|
LQ RSWLRQ SDUDPHWHU W\SLFDOO\

2QFH WKLY FDOLEUDWLRQ KDV EHHQ VXFE® VVIX30X3 FRPIICCHOVNEIKE WKH YDO
DXWRPDWLFDOO\ XSGDWHG




2SWLRQ %RLOHU WUDQVSRUW @HOD\ + VHFRQGV /9

%RLOHU WUDQV S RHNVWOHNHI) ILIR/U W KIRPV W IRHWEXONYHOIHW RSWR EHHR [YKLY GHOD\
YDULHV ZLWK EXUQHU ILUH UDWH

,Q RUGHU IRU WKH R[\JHQ WULP FRQWURO ORRS WR EH VWDEOH WKLV SD
WUDQVSRUW GHODKH] D/WHORRUIOWHRBRISWLRQ PD\ EHDQBW EHRZEWQ
LQFOXVLYH

x 7R PHDVXUH WKH WUDQVSRUW GHOD\ LJQLWH WKH EXUQHU DQG HQWHL
VHWSRLQW DQG DOIOKH WLWRH QRWHWY &EHQRRHHWRKWHHRDWGELIQ JUHY VWHD G\
PDNH D VWHS FKD Q JHJ WD WIKRY /OEEOVBRHRY BV WKHGPRPVYMQ UHDGLQJ
EHIL®YWR FKDQJH VWRS WKH RIWHRQ 65DV D RIKBW I UMK RHWUKYHDIOBXHRL Q VHF R(

X $XWRPDWLF WULP FRWPRQVLRQEZQDO ORDWMKNN PEBXWW RDWHWDOO\ +RZHYHU
YDOXH PXVW EH FKHFNHG E\ WKH HQJLQHHU

2SWLRQ 5HVHW R[\JHQ WULP SURILOH /9

"XULQJ IXO0O DXWRPDMMKHF2R S\HUPW\V@ BB XIWFRU 8 HDRH) BH WRH@EWD SSOLHG W
YDULRXV ILULQJ UBWNVD KHNGSIRRYZRUBUDN SHFIMQWRKDQJHW WWRYDOXHYV
DUH PDGH DIWHU W KH @ \VQVR B HKWD/MWH RQH WKWWVEHPRUBVRW VR DV WR QRW |
SUHYLRXV WULP |IKHE MRUEZP $CG R$L O HDAL V®& HE B XOHTHIQPABGXODWHY 2QO\ W
SURILOH LV DIIHFWWIBW 3RHQ@WV HD@R G | ®RRVZ PKIDCXIHNG DUH Q

7KLY RSWLRQ SDUBAHOWHUWREABORYZVLWHWRJ|LOWHKMWRSBHLBERVLY VHW WR DOQ\

SURILOH FXUUHQWOX LKH® G H- Q P\HHPWR DIQVG AL IO WHMWRPXGBGQLIWR WKHLU FRPPLYV
SRVLWLRQV IRU WKH GRODWY RR QSRNVQLMBRR QO B QkHHV VEKIHH@ UHVHW WKLV RSV

SDUDPHWHU ZLOO DXWRPDWLFDOO\ EH UHVHW WR
2SWLRQ + $ X WRPHR\PIFLWWULRQLQJ /9
7KH XQLW LV DEOH RIRQD W RAPIDIFEK GVIKWM RFEEQV SRI@ FSHDAMDUPHHW H U
DXWRPDWLFDOO\ FDOFXODWLQJ DQG HQWHULQJ IORZ YDOXHV R[\JHQ WU
7KH DXWRPDWLF FRP MGMLIR @ LARD RORFWRKAH. QROFRQGLWLRQV DUH PHW

X 2SWLRQ SDUDPBHXWHRPDWLF WULP FRPPLVVLRQLQJ LV VHW WR

X $Q R[\JHQ SUREMQIGVIXNMONHRGHUDWLRQDO

x 7KH XQLW LV LQ B GWOH XURW URI LZHBOR @QOVLQJOH IX

x $ K\GURFDUB®RY EDWOQRHQWHUHG IRU WRISMW ERQ WSHIQW A K W® UV H H

7KH DXWR FRPPLVVLRQAIQUOSYRABEIGWIHBEG BPLQXWHV GHSHQGLQJ RQ Q:
RI VHWSRLQWYV UPHGG EWWHKH QLW DV IROORZV

%HILQQLQJ ZLWKXRLW RRYHVWKKH GULYHV WR HDFKHSRLQW LQ WK
GLVSOD\ ZLOO VKRZ 2

'KHQ WKH PHDVXUHDEG RQIWGWWOHV MW RH DANOLWH 8 WRR I WKDGLQJ
DV WKH QHZ R[\JHQ VHWSRLQW




7KH GULYHV DUH PRW IS8 W R/ MWRKQH GLHHIEW B\ EKORZQM ZDLW IRU WK
R[\JHQ WR VWDELOL]H

7KH XQLW PRYHV WKH DLU GULYHV HQW R HWIR EQWQ W HDIEYRLYQH) WVKKHE
LQ WKH VDPH78RVGEMWARRID\ ZLOO VKRZ p)ORZ FDOF $Q 1

'KHQ WKH QHZ RI\JHYWEGBGLYXNHKQLW FDOFXODWHY DQG VWRUHV
R[\JHQ UHDGLQJ HIFHHGE WKLYV 8WbDU® WKH XQLW VKXWV WKH EXUQH

"KHQ WKH XQLW KDV FRPSOHWHG WK HE RRZH U UWHUDRLMBR UW KGIHRHDD \
ILUH LV VWRUHG LWQHRISWLRDS YD ROPSD RPPHWHWULP HQDEOH LV VI
JHUR

<RX PXVW XVH 3D&KNWRUDRQLURU P HDFE I3 S RO\RZWIBRIG K MIK 1L UH

.l WKH IORZ YDOXH VEDDSS HDERXWDVWRD DFKDSRNMLWWRK) RQFH \RX K
ILQLVKHG VHWWLQJZRS®WLRQ@DE O W RV VDUR B H 7AKIHQM-DHVGHOH [LW L QJ

FRPPLVVLRQLQJ PRGHLPOIRQ®DBOH P,| WEH XQR/HYDRFBEEOH WKH\ F
EH DGMXVWHG PDQXRIBO GXBVRODFRQUKA BB SRMLWWKH XS GRZQ

DUURZV VHW WKH GH8NWUBG (ORYHALLOXHONH W HHDFK SRVLWLRQ DQ
DGMXVW WR PDWFK LI UHTXLUHG (. PZLOWWXKMOS WURXEOHVKRRW

%()25( (1$%/,1* 75,0 86( $'-867 5$7,2 02'( 72 0$18$//<+&+(&. 7
&$/&8/$7 (" )/2: 9$/8(6 2:<*(B(732,176 $1' 75$163257 '(/$< /2: ),5(
3(5&(17$*( )/2: 9$/8( 6+28/' &21)250 $3352;,0$7(/< 72 7+('2855$7,2
2) 7+( %851(5

6800%5<

7R SHUIRUP DXWRPDWILR QIUQP FREORZ WERZSURFHGXUH E

, ] WKH SUREHQWHQ@HWKH RIIVHW DQRBEIDUYVPBEWHWY.Q RIDQGC Z
DUH VXSSOLHG ZLWK AMDKOH BURWH WRHUSUREH UHIHU WR VHFWLRQ

(QWHU DGNROGM UDHHLRHFWLRQ

(QDEOH DXWRPDWULRYUQP FRPRPWWLQWRSWLRWYRDUDPH
DLW IRU SURFHGXUH WR ILQLVK

&KHFN WKDWRAKBQG WUDQVSRWUA\VGHOMD\EDOBO BMMYR OXRU 2
&KHFN FDOLEUDWLRQ RI WKH R[\JHQ SUREH

&RQILUP VHWXS XVLQJ 3DGMXVW UDWLR"™ PRGH

127(,1 WKH ERLOHU VKXIWRRIGHRULQODUMWRRDWQF PRPCH MV XHQFH ZLOO F
ZKHQ WKH ERLOHU UH VWDUWYV

2SWLRQ OHDQLQJ

SDUDPHW
YDOXF

1RW VHOHFWHG

3HUIRUP DXWRPBKOLWFDWWHRI KD WRRRAJROVEWHPSW WR

FKDUDFWHUL]JH WKH EXUQHU SURILOWEHOHRB®ERO RNJGDIORZ

VHWSRLQWYVY WR HPOWG K FRPH IPKVULLIRQHG SRLQWYV

$XWRPDWLF WULP FR®® LEH ISRIQLRU FZH G IXQIGFHRIQW KW IRQOR Z
X $Q R[\JHQ SUREDQIGVIXMONHRGHUDWLRQDO

x 7KH FRQWURO LV LQ DGMXVW UDWLR PRGH

X $ K\GURFDUBRQ EDMWOQRHQWHUHG IRU WKH FXUUHQW IXH:

SDUDPHWHUV +




2SWLRQ /LPLWRORSX@IHN WR /9

%\ GHIDXOW WKH FRQWURO PRGXODWH®WMOR Z XIUHd WOIRIBWSZ HH Q WKKHHUWH W
3kLV WKH ODVW VHW FRRPIRQW VHRW HIUHVGL RQP RVGH P, L R [QLRYWV S BV LME QW IRU D Q
GULYH SRVLWLRQ WR EH WUL PRHEGI IORY HRIUWKK. D &HER DKK\DL@ 13 R LW BFDO O\ \
FDQMW WDNH IXHO IRUH LRDQRSI \ XV FIRQAIMWL. D @GV IKHIK ILUH

7KLV RSWLRQ SDUD PHWH Q HHD WRVRW KW BRRIR OV KQVRQIHPRI WZR ZD\V )LUV\
PRGXODWLRQ WEXQIHHRIPDIQHEH OLPLW HIGPDR RIXOWP WE MODWIDHEHWZHHQ SR
RQH VHW SRLQW DERY HRQRIZVIH WHS FOLQ)GV 3E 0 @ B HK RJ KJ HIQU W U MPHIGY QRW DI |
E\ WKLV OLPLW D WIDR E HHW BK FPHG HE HWZ BBIQGWVR KLYRRBOMQV WKDW LW LV Q
SRVVLEOH WR RYHUUH WHKREXQGHU BX}M FD PON NUWHHORGEBIWD RKLK DQG ORZ
ILUH 1RWH WKDW WKGEXFRISWKRQRDQOGRZQ Rl WKH ERL

$QRWKHU RSWLRQ [DOWRZDGCWEERW IFRHOXOBW XR® WOKRVWHPWRERE WKDW WKH UHTX
WULP FDQ EH DSSOLHG 7KH WXUQ GRZQ RI WKH ERLOHU ZLOO QRW QRUPI
SRVLWLRQV RI WKHHWULPPHGWEOO EH DWWDLQHG

2SWLRQ OHDQLQJ
SDUDPHW

YDOXF

ORGXODWLRQ QRW OLPLWHG WRIBHU PRGXODWHYV IURRP 3

2[\JHQ WULP YZHRW NX/OR® UD QUK 3P BD\ QRW EH DEOH WR DSSO\
WULP DW KLIK ILUBHRBH@RAOQULBEBY WULP GLUHFWLRQ
7KH EXUQHU DOZD\V KRG KU DWHG/ PARFRG WAFIKWALIRQO U B MWW WZAKKHL
VA\VWHP{V DELOQWVKRHRGIHDUWQAWDBLR[\JHQ YDOXH

1RUPDO PRGXODWLRQ UDR BIOZDRYWHG WR 3
2[\JHQ WULP YZHRW NXOR UD QWA IDRE® BDQ DSSO\ H[WUD WULP DW C
DQG KLJK ILUH + DQBLWHG E\ 3
7KLV VHWWLQJ LV XVHIX0O ZKHQ WKHUWHOR/ZHPN DD FDEDH LRY XV
WKH EXUQHU EXW BMWGEXRHE MVKHLWXZLWY & R ZHER UDMULR R

2SWLRQV WR 7ULP 7\SH IRU SWRILOHV WR WR

7TKHVH RSWLRQ SDUDPHWHUY GHWHUPL®HUZRURPKKQWLY® SUBO. EHW UNRPHC
SDUDPHWHUVROBWMWKMH&EZ MWWV K WKH SDUDPRI®/SDVIDIMHHWHURG LOQVRRSW WR GHYV
ZKLFK GULYHVY DUH WULPPHG DQG LQ ZKLFK GLUHFWLRQ

3DUDPHWHU OHDQLQJ

7ULP 7\SH IRU SURILOH
7ULPSH IRU SURILOH

7ULP 7\SH IRU SURILOH
7ULP 7\SH IRU SURILOH




SDUDPHWHU YDOXH LQ OHDQLQJ

1R 7ULP 'R QRW DSISPOY REQHX QWLQIHRQ WKLV SURILO

$LU 7ULP 7ULP p$LUX GQLQHR @ RHKQ VWSRRY LSTH) DPHHVRIS) V
WR

YXHO 7ULP 7ULP P)XHOY GULYHV ZKHI® RXWDRQ JSRQ DPKIMHS
WR

2SWLRQ 7ULP OLPLW GHIDXOW /9

'"HIDXOW 7ULP /LPLW RI
(QDEOHR/QRSWL WR

2SWLRQV WRULP OLPLWYV + /9

2SWLRQ LV RQORBWDLRRQ@DEOHRUY\JHW LIRFE XX VXE)HFHQ VHW IRU FORVHG Ol
R[\JHQ WULP
W LV SRVVLEOH IRWUWLRHWK\WWHB WW®W RXH @ GUWPWHPVGHSLDWLRQ RI * RI \

WRWDO DLU RWKAHPKIFOWREZQIRMWLP GULYHYV

, I RSWLRQ LV @HW XMRW WUKIR OLPRW DOOGBRILOH VHOHFWLRQV 2SWL|
SDUDPHWHUV ZLOWMR QRW EH DYDLODEOH

. RSWLRQ LV SRWVWIROH MWAR L\QGI WY IS bX DAOUOL\P D&UVRL MO HRVHFOOHFRKW LR Q XV L
RSWLRQ SDUDPHWHU¥XH WWR OLPLW RDREH DGQRIRXWW®R D PD[LPXP RI *
PD[LPXP DOORZDEOH WULP

LW LV WKH UH VFSIRW K HER R MA\VQ RIQIHHU WIRMKGIVIWULP OLPLW VHW ZLOO QR
KD]JDUGRXV FRPEXVWLRQ FRQGLWLRQ WR RFFSW R BHWPBH GHXUHQ WKRIUBIQRR\[J
LV WR EH FRQVLGH UAD® VRBEHWW \RDUEWUDP MG LB XVIWERVR VHWXS D VHFRQ
R[\JHQ PRQLWRU :KHQ D VHFRQG R[\JHQ PRQLWRULQJ VI\VWHP LV XVHG W

FRQVLGHUHG IDLO VIDPHO LPQW WRBIQVEH VHW XS WR  LQVWHDG RI
2SWLRQV W R 7ULP LQWHJUDO JDLQ 'HIDXOW /9
2SWLRQV WR YDWUMDEQE\LD RSWLRIEXW IRREMQRQ KDV EHHQ VHW IR

ORRS R[\JHQ WULP

,Q RUGHU IR QVWH RF\FRQWURO O R RHJ WROEHD V @ [PERN) HFKANOA\Q 2B W LR Q V

W R DOORZ WKG® WRWHI VB ® 10)G L YSLLGRAID O B \ FIRRRJEDHID BYWDLAR(H VERIW Z H H Q
DQG $V D JHQHUDOWIHFR MAKEO QA Q WIGQEWKRXIONLD OO\ VHW WR 7KL
PXVW EH VHW DBMRKHI V\VVRWP WR DSSO\ WULP

, ] WKH EXUQHU L®\IISRRMYL EIOM IWRRRB QM DR DVGHWIEXK REWLRQ SDUDPHWHU WKD
VHOHFWHG SURILOHQRWVKH EXU QWUHRIUQDMMHISD®IUOH VHOHFWLRQ PD\ EH D




2SWLRQ 7ULP SURSRUWLRQDO JDLQ /9
2SWLRQV WR TNLLRPQ & OR BIRLLD * /9

2SWLRQV WR YDULWAHDEQAE\LD RSWURXB XW IRREMWQRQ KDV EHHQ VHW IR
R[\JHQ WULP

.l RI\JHQ WULP SURSRWRWLEB DXL UBIGH | RY¥W OHRWLRRIL®HW RSWLRQ SDUDPHW

.l RINJHQ WULP SURBRWWIR QDG MHMWNVRSWLR @BWUP@ B DUDPHWHUV w
ZLOO WKHQ EHFRBSM/ DRQVODE®WR 2 ORRORDMKWR EH VHW LQGLYLGXDH

SURILOH VHOHPWKXRIQEWW ZHHQY DQG

2[\JHQ WULP SURSRUWLRQDO JDLQ LV QRW QRUPDOO\ UHTXLUHG

2SWLRQ &DOFXOWWWLRQYJIDWKHHI®RZ YDIOXHYV PDQXDOO\
.l WKH IORZ YDOX BV XOUMMWME PB XD O OB H /KA FYX\RW HEGIXIRDORZHG

(QWHU $GMXVW 5DWLR ORGHVDIERW RXWEOQQHEBLPERYH

6HOHFW WKH KLIJRKLWYH ISRV LADXR/G WKKRYZ GLY S AIRHW KHQQXPEHU RI WKH
KLIJK ILUH SURILOH SRLQW

DLW XQWLO WKH RV W@ D EDEH]|FHL EXHYEBIQHG XVLQJ WKH HQJLQHHUTYV
S5SHFRUG [WKWVYDIQUXXH DW ORFDWLRQ [ LQ WKH WDEQSB O)RUPO\QEI® HRIXGIG
XVLQJ WKH (QJLQHHUYV .H\ SDUDPHWHU (. SURYLGHG WKH K\GURFDUE

DSSURSULDWH RSWLRQ SDUDPHWHUPXOWLSOH RXgHW KLY RRKKBEY () RU
XQGHU VHFWLRQ 2SWLRQV WR

6HOHFW WKH SUWPRPIHGHD0NRHVAWERQRLZ KLIJK ILUH 7KLV ZLOO FDXVH WKH C
DLW XQWLO WKH RDPM W@ DHIDGL QS B QFG UWAERQNGH WKW OLRF W HRWQ DE O H

ORYH DLU GDPSHUV DQ@QWILO WWMAHGMWR SD WHR DMK DWK WV HW SRLQW
LPPHGLDWHO\ DERYH WKIR RRW BQWVYRNQWHRQ

DLW XQWLO WKEOJIR{DWH @ WBBIAAL ] H G H\WHQY YNGR KW ® WY KOLRF DWW HR Q E
WDEOH UHODWUQWRBWRKHOAX SRVLWLRQ

5HSHDW WKH DERYHRRWW B GR \R\WHKRM A UG FCXKEBLGIHOSIRFRWERQ@J HDFK WLF
WKH YDOXHVY DW ORFDWLRQV D DQG BEDIGE@G MK D W B3 E OMK HK\W QP HI[ WD D HDQ WE H \
R[\JHQ UHDGLQJ VWIBD VKR XD LEHHF BHD V X GHIQ WWRCGRISQW RQHSDUDPHWHU

$IWHU FRPSOHWLQJ WKH WDEOH IRUFR®GS ¢ HFMKN WEKIHU (FIRHOAH YLD DQ G FER
DGGLQJ LH \ [D FDQG G E

&RPSOHWH WKH 5DGALYR GR@IXPEEG L H H F G
&RPSOHWH WKH $LURRRYW EROXRQ H E\YWIOK K BRH YR XH |
I WKH VA\VWHP DUOW UHH MSE ONAKHOIKH 6 R W XPQI PKXKOW EH FRPSOHWHG 7KL

E\ PXOWLSO\LQJ WKHSIRLWQIWRA WWHDBMWLR RI BIM\FKVYK ILUH GLYLGHG E\
H[FHVV DLU DFDWXDKBRLQWFL H J




([DPSOH Rl WDEOH FRPEDHWHGHRWBFH VWKSUWWB®WOH PXVW EH ILOOHG RX
$ ORZ ILUH
BURILOJH([FHVV $LU [ ([ $LU 5DWLR $LUIORY )XHP 10RZ
SRVLWLRQ Vo
F D
G E
+LIK IJUH | | \
0 10 110 | e 99.9% 99.9%
9 D 8 = 108 H EFG [ H J I \ F
E 33 G | 133 0.812 81.1% 82.6%
8 D 9 F | 109 H FG | H I J 1 \F
E 20 G | 120 0.908 73.7% 74.4%




7DEOH )ORZ FDOFXODWLRQ W
(I $LU
3URILDH ([FHVV $LU \
SRVLWLRQ([ . [D 5DWLR $LUIDRZ ) X
G _E
+LIK ILUH] \
$
$ D F F G J F
E G
$ D F F G I J F
E G
$ D F F G [ J F
E G
$ D F F G [ J F
E G
$ D F F G [ J F
E G
$ D F F G I J F
E G
$ D F F G I J F
E G
$ D F F G I J F
E G
$ D F F G [ J F
E G
$ D F F G J \ F
E G
$ D F F G | J \ F
E G
$ D F F G | J \ F
E G
$ D F F G [ J \ F
E G
$ D F F G | J \ F
E G
$ D F F G | J \ F
E G
$ D F F G | J \ F
E G
$ D F F G [ J \ F
E G
$ D F F G | J \ F
E G
$ D F F G [ J \ F
E G
$ D F F G [ J \ F
E G
127( )RU WKH IROORZLQJ ¥YFWLRONFA GXEFM LR Q

HO IORZ




2SWLRQ + ,QOHW WWROMBDWHULDO QXPEHU /9

(DFK &$1EXV GHYLFH ARQQWRHPGKI R BV XIXPTEHHUVBIOQRBODWHG WR LW GXULQ
SURGXFWLRQ WHVWEQ®QRW\VEBXKEHIWHG DQG LV XVHG WR XQLTXHO\ LGHQV

"KHQ WKH VI\VWHP LV Q@ FRERLWKHRGQHULO O WXPMEFRIQRRABPWH\G WGHDYG E\
WKH 1; DQ G\ K& \DS'OD p QRLZV W K HV R HIDWE W LURHID R YQXQRAE i bl XLDLAV WR EH PDG|

6FUROOLQJ WKH OLMWMEW LIRQ X3 DUEE GARIOFS WKW X UK YHQVRU RSWLRQV I
M QRWKLQJY LV GIWIKSIOD YHD® XH) WR UGS IHVFRRIOHGI BW WLKH W RP DQ\ KDUGZDU}

BFUROOLQJ WKH OLGE MW HE VDV &/RSUZHBXE WK &8 WO\ VHOHFWHG LWHP LV GLVS
WKH YDOXH ZLOO VWRS IODVKLQJ

7KH GLVSOD\ ZLOO VKRZ W\SH LQIRUPDWLRQ IRU HDFK GHYLFH SUHVHQW V
HQIJLQHHU VKRXOG EHVBZLDI® RIXPKEIHRK GXWHEH RY EKILEX IXQFWLRQ

2SWLRQV WR +\GURFDUERQ UDWLROA RI HEBFK IXHO UH)

/9

,] D GLVSOD\ RI FDOHWNXDPWKGEG \E RWQRDER\PRRYWILROMQUY LV UHTXLUHG WKH

K\GURFDUERQ UDWURNG I IRXUIH @K IR XOWHAT XELHH HPQOW I U HVGH W KEHHWQZGH H Q

LQFOXVLYH ZKHUHHGKHVYWRH KVGQMAED YRR CH UDPVBIORHG URFIDUERQ UDWLR RI
D YDOXHWAIRXOG EH HQWHUHG

IRWHKHQ ILULQJ P XOWALY &/ UXHBHW DHHQGWHKIH YXAHOVDHWRVY WKH ILULQJ U
WKH EXUQHU :KHQ WHKLVHKDVESYHHQK\ GWIRIADG ERQ RUDOWILR YDOXH RI WKH IXHC
ZLOO FKDQIHXUKH RF W KHHGF B 10 [EXIOHDQWFRADDXQVR AWMOKWMLF WULP FRPPLVVLRQLQJ
ZLOO EH DGYHUVHQV D |W P HEH BV DKV WKHVH IXQFWLRQV VKRXOG QRW EF
YDOXHV VKRXOG EH HQWHUHG DV JHUR

2SWLRQV WR &DORULILF YDOXHWHRYSKA®YYHRILOHV

* /9
7TKHVH RSWLRQ SDUDPMWIHILDEDUHL RR ®WWRI@ SHUDMDXOWHH VHQVRU LV QRW V

,] D GLVSOD\ RI FDOHWNXDPWHRG \EXW Q B DRIVWLHIGF WDHHBDRH BRH GV KAXHOV PXVW EH
HQWHUHG OD\ EH VHDMQEHWZMHIQQFOXVLYH

1IRWH :KHQ ILULQJ PWRMW PSOMXIXH EHWWZHHG WEBH Y XWEHF LRNYDJ UDQJH RI
EXUQHU :KHQ MQM VWKKIHS KNG B RAYBER QFDDW UR IDB G DXOXM RRPEKBDWLRQ ZL
FKDQJH 7KH DFFXUDMBPWRHGOGVKHLFREBBDXODQG WKH pRQW R PP \§ UR MHBLPU ARPLR
EH DGYHUVHO\ DIIHFWHG E\ WKLV , W RPXDQBHQW MWD BH WKR/HHI\GH LXQQ EKWLFRQMDW K
YDOXHV VKRXOG EH HQWHUHG DV JHUR

7KH IROORZLQJ WDEORUVKIRZYDOKHHY¥ D QG K\GURFDUERQ UDWLRV RI VHYHUD
YDOXHV VKRXOG EH XR/@® DV WKKIGCAMEOWR IMKBBE TXURN YV HIILFLHQF\ LQ DGG
HOQOWHULQJ WKH JURVYV FDORULILF YDO®HVY D DER®@ \WHLR KHDOX KD RR/Y WEKEY ERI T




)XHO *URVV FDORULILF YDOXH 1HW FDORULRLF Y[
[

*DV

/LIKW RL(
OHGLXP RLO
+HDY\ RL(

2SWLRQ %RLOHU UDGLDWHG KHDW ORVV + /9

7KLV RSWLRQ SDUDPHWHU LV RQO\ DYDLODEOH LI RSWLRQ LQOHW WHPSHUL

A4

,] WKLY RSWLRQ SDUDPHWHU LV VHW KR QHWRHWIKHDHQLFW ZIL QAR G 0aBRODWHAL O
JURVYV HIILFLHQF\

JRU DFFXUDWH FDOFXODWLRQ RI ERQOSDWM DPRIWWHH | PDAL\W (EFH WMKML W R SMKLHR YD O
ORVW WKURXJK WKH VKHOO RI WKH ERLOHU DW KLJK ILUH DV D SHUFHQWDJH
WKLV SDUDPHWHU LV WR

2SWLRQ JOX W XMHP DIODD P MNDHFW

7KLV RSWLRQ SDUDPHWHU LV RQO\ DMDRODEOH LI RSWLRQ LV QRQ ]

, ] RSWLRQ LV VHW WR WKH IOXH WHPSHUDWXUH KLJK DQG ORZ DODUPV D
] RSWLRQ LV VHW WR WKH 10X B DWHR/S BlU B WIXQUDHE ®(H GK DOIRABG RGRVL RQ SDUDI
WR DQG WR EHFRPH DYDLODEOH

2SWLRQV WR JOXH WHPSHUDWXUHLORZ DODUP YDOXHYV +

8VLQJ RSWLRQ SDUDPHWHUYV WR LITHUWQW BIRVH WEHDRHS WRDWHW D GRZ DODL

HDFK SURILOH FRPELQDWLRQ (DFK RSWLRQ SDUDPHWHU PD\ EH VHW WR DQ\
WHPSHUDWXUH XQLWY VKRXOG EH VHW ZLWK UHVSHFW WR RSWLRQ SDUDPHW

0 WKH EXUQHU LV ILULQJ LW LV RQHQ\8RVRF VEOHH RASRVE R [ HS D Q DIPGIMMVW KDW UHO
SURILOH ,I WKH EXUQHU LV QRW | QU LSQIR IWGH DIRAE HFOMLLURRY YFIDA X&H IRG MX VW H G

KHQ WKH IOXH WHPSHUDWXUH GURSV KHOWRZOWRKW HOARR 5 IDROID O P YD ODXXKOIMR W WP E
DSSHDU

2SWLRQV WR JOXH WHPSHUDWXUH KW3JK DODUP YDOXHV +

8VLQJ RSWLRQ SDUDPHWHUYV WR LITHUWQW BRVH MEHDRHS WRDWHW D IGLIJK DOD
SURILOH VHOHFWLRQ (DFK RSWLRQ SIHUBPPWWHROPDD @8 VHWQWRXD/QYMD OKH
WHPSHUDWXUH XQLWY VKRXOG EH VHW ZLWK UHVSHFW WR RSWLRQ SDUDPHW

0 WKH EXUQHU LV ILULQJ LW LV RQHQ S RWVF WEKH! RASRVE R R HS D Q DIPGIMEVMIWW KDW UHO
SURILOH ,I| WKH EXUQHU LV QRW ILULQJ WKH KLJK DODUP YDOXH IRU DQ\ SURILO

:KHQ WKH IOXH WHPSHUDWXUH ULVHV DVERIY M MDKIHF W H K SDUARD U® HY B REXHL (ROJUNV L R (
QXPEHU ZLOO DSSHDU




2SWLRQ 2[\JHQ DODURMBHOHFW

CAUTION

7KLY SDUDPHWHU LV Q RghlyekomhendedG EXW

2SWLRQ SDUDPHWHWLODEYL RQBEHRYRSWLRQSXW RHOHFW LV QRW VHW WR

RSWLRQDO R[\JHOPURBHW QWHRIQQHFWHG

6LQFH WKH R[\JHQ DODUP YDOXHV UHOCHVH R\ RJ MX i RS R QOWH WB &K 8 W PD

HQWHUHG LQ DGMXVW UDWLR PRGH

2SWLRQ SDUDPHWHU OHDQLQJ
YDOXH

$ODUPV GLVDEOHG 2[\JHQ ORZ DQG KLJK DODURYV DUH GLV

IDXOW QXPEHU ZLO QR Q S'FHDWEOM QRENRXW ZLOO RFF

$ODUPV HQDEOHG QR QRQ YRODWLOH ORPNFDUM RIEDBEDRCG K
RSWLRQ SDUDPHWHAULWO EWRRPH DYDIUPDEDGXH DQHIEPHGHG D

XU

$ODUPVY HQDEOHG ZLOWKF QRRORWY ROQOWOQOMRZ DQG KLJK DODUP
HQDEOHG DQG RWHLRQ SDWRPK EHFRPH DYDLODEOH ,1 DQ
YDOXH LV HIFHHGHGU Z U0 ® O/ IXPE D @ GO R FNRRX W RZQADW L O

RFFXU

2SWLRQV WR 2[\JHQ ORZ DODUP YDOXHV DW ORZ ILUH
2SWLRQV W R 2[\JHQ ORZ DODUP YDOXHV DW KLJK ILU}
2SWLRQV WR 2[\JHQ KLJK DODUP ¥DOXHXDW ORZ ILU}
2SWLRQV WR 2[\JHQ KLJK DODUP YDOXHV3DW KLJIK ILU

8VLQJ RSWLRQ SDUDPHWMUNV SRWWRLIEHUH @M RHWQLDODUP YDOXHV DW KL

DQG ORZ ILUH IRU HDFK SURILOH

$W ILULQJ SRVLWKRIKX IRWX 8 B AMK D @ VWKW IDIDDHP SRIKD WHE SRWEWNQ)RU H[DPSO
LI WKH R[\JHQ OLPLW KDV RHNQWSRNVIQUHBOMDPWBRZ RI VHYKSRIUHW WKHKQLPLW DW Pl

ILUH ZLOO EH

7KH DODUP OVPAMWWR DQ\ YDOXB EHWZHEKEUH WKH YDOXH HQWHUHG UHOD
DSHUFHQWDJH BMRPLBWER ®R[\JHQ VHWSRLQW LQ WKH ILULQJ UDQJH




, ] WKH EXUQHU L®\IISRRMYL EIOM WRRRBIQM DNRD/GIMK REWLRQ SDUDPHWHUV WK
VHOHFWHG SURILOHQRWVKH EXU QWHKHD @MU RS YROILOHVHOHFWLRQ PD\ EH D

$Q R[\JHQ ORZ DODUP ZLOO EH FDXVHGLRORQYHHRWWRUH Rl WKH IROORZ

Xx 7KH OHYHO GURSV EHORZ 2 IRU VHFRQGYV
X 7KH OHYHO GURSY EGDREZ WKPHH.-WRRU PLQXWHYV
X 7KH OHYHO GWRIWHEH @WARZ DODUP OLPLW IRU VHFRQGYV

$Q R[\JHQ KLJK DODUP ZLOO EH FDXVHBLRURQMHAWWRUH RI WKH IROOR

X 7KH OHYHO ULV HM IDEROHP VOKLH LKW ITRU PLQXWHYV
X 7KH OHYHO UWVHWHOHE KYBK DODUP OLPLW IRU VHFRQGYV

:KHQ SUREHVDWIPH D REZO OXIVGIGREE WWKEI IHRYCHIRX L Q

x 7KH GLIIHUHQFH EHWZIDIDXMWKH[RHEHBY WRHRSWQ R VBHWDPHWHU IRU
PLOQXWHYV
2SWLRQ *+ 6HFRQG 2[\JHQ SUREH LQWHUIDFH VHULDO QXPEHU /9

(DFK &$1EXV GHYLFH ARQQWRHPGKI R BV XQXPIEHHUVDIOQRBEDWHG WR LW GXULQ
SURGXFWLRQ WHVWEQ®QRW\VEBXKEHIWHG DQG LV XVHG WR XQLTXHO\ LGHQV

'KHQ WKH V\VWHP LV Q@ FRERLWKHRQHULOO @ XPEFRIQRMHBW E\G WGHDG E\
WKH 1; D QG\HBE \DSOD 1 QRLZV W K HV R HIDBIE W LURHID R YQ@XQRAE W Bl XLDLAW WR EH P DG

6FUROOLQJ WKH OLMMEW LIR@ X3 DMUBECRH O QVRUREHKLDWHUIDFH RSWLRQ!'
XQWLO p QRWKLQ@WMWHUGWYKE D NHGXWKWRVSHYERMWEHFE WQLAKHDUGZDUH

7KH ),5(<( R[\JHQ SUREH. DWBGMORFWURQRFAY DW H \D REAY RAEK®MK DW W K H
PD[LPXP DPRXQW RI R[ZHEQPWYV WP EHOORP PWHGVERQYKGIFRRQIJLQHHU XVLQJ R
SDUDPHWHUV WR PXVWKEHVWWPRWHG WR HQVXUREMKDWOMW W& ARHUYUHHFW
2 OHYHO WKH FRPEXVWLRQ GRHV QRW EHFRPH XQVDIH

JRU DSSOLFDWLRQV ®HPRXQGWL\Q R IOP[VIMEG SOULHPGW R UEBKMUH R[\JHQ PRQLWRU
HVSHFLDOO\\FUARQGE RP\JBIQ SUREH D QHS \FHREDMFWRHOBO KHURD F EH WZR R[\JHQ U
IURP WKH SUREHV FDQ EH FRPSDUHG ZKHRYW&H EXOQWDIHVR\Y B Q LRRIQW W FBU
2SWLRQ + 6BHFRQG 2[\JHQ SUREH FDOLEUDOWRLRQ RIIVHW YDOXH =
7KLV RSWLRQ SDUDBPHWMNEORVMLR RGWLDRR ]

7KLV RSWLRQ S DU DWPHIW MR PAXK/NV FEDHD LYER) DWK IDRAQ LR/l IWSHHWWIKIBESG) REH VXSSOL!
2SWLRQ + 6HFRQGRE[NJFDQOSE UDW L R@Q- 9MWYLY3Y D O X H

7KLV RSWLRQ SDUDBPBHWMNEORMLR RGWLRDRR ]

7KLYV RSWLRQ SDUDWHW MR PAXK/NY ADHO L EW R IVWRIQY NDSHOF Y OLBDGHZ LW K WKH SUFR




2SWLRQ + 6HFRQGRENJFQOSBEUDWH HYSDEOH
7KLV RSWLRQ SDUDBPBHWMNEORVMLR RGWLDRR ]

7KLY RSWLRQ SDUDPWHWHDKMHXQV ADBHEUDWE QX WKBHWHSERBMH DUH WKUHH
SRVVLEOH YDOXHVY DV VHHQ RQ WKH IROORZLQJ FKDUW

2SWLRQ SDUDPHWHU OHDQLQJ

YDOXH
1R FDOLEBKDWHY WKH QRUPDO RSHUDWLQJ FRQGURYLRQ ZKI
PHDVXUH WKH REI\QWQ IPRRDEQ LQ WKH I0XH
&DOLEUDWHKHQSDREH ZLODWEHS FIRO LRI H B RU DBl D\VFP RV S K
R[\JHQ FRQFHQWUDWLRQ
&DOLEUDWH LQ URKHUSQREFHAODM.EUDWHG IRU JOLQ LQ D

UHIHUHQFH JDV ZLWKHD GRPEQDW BP\W LRRQ L\W & HL Q HYSAWWL R O H
SDUDPHWHU W\SLFDOO\

2QFH WKLV FDOLEUDWLRQ KDV EHHQ VXFE® VVIX30OX3 FRPIICCHWEIKE WKH YDO
DXWRPDWLFDOO\ XSGDWHG

2SWLRQ + OD[ R[\JHQ YDULDWSLRQ *

:KHUH WKH VHFRQG R[\JHQ SUREH LV EHL®ZXNKVHGVIWV RQHU RWIH FKHIER XRQ S
YDULDWLRQ EHWZHH Q HDIGH QAR VKR XHO® HE H, WM QW HMXH GHR/AMMIH G WKDW D YDO)
DURXQG EH XVHGLEXWLW®H D\SSE P DHMEWL &4 JKHVUKW WZR SUREHV DUH
HIDFWO\ WKH VDPNHSDUKW RRYWHRO KIL@QO ORFRRXW RLWKH WZR R[\JHQ U|
EHLQJ RXWVLGH WKH VSHFLILHG ZLQGRZ

:KHQ WKLV SDUDPHWHU LV QRQ JHUR WKHFINOKG RQ\IH @Z6 URMWV N DAMHIOEDBH L V
PHDQV WKDW WKH ORHRKBWIQRQNVPLW KNHGVDBRHQVW WKH ORZHU RI WKH W
SUREH UHDGLQJV DQGOMRHWLYKHHRRIWLRQV ; W MWK AKKIIRNKHHGE RJ DL RN

WZR R[\JHQ SUREH UHDGLQJV ,I| WKHUHLYUR EBIX OWK HZ IBXK YHERZQGA®RDOVR O

.l WKLV SDUDRHMWBW LNUR QR FHKHFEM\WQ WKHO R[EHGP®G WHPSHUDWXU
DVVRFLDWHB @& RK\ VHF S VRED @ LEOHO DWEHOMEIHQ RBUV NH\ (.

1RWH :KHQ IDLO VDIH R[\JHQ PRQLWRULQJ LV HPSOR\HG XVLQJ WZR SURE
WHVWHG DQG FDOLEUDWHG DW LQWHUYDOV QRW OHVV IUHTXHQW WKDW F
2SWLRQ *+ OD[ IORHLWMWRRQ LWER Z&

,] QRQ JHUR WKH BEROWQHU VW K& ONZRFRD\WUHR\ PIRREHWRKRDW WKLV PDQ\ GHJUH
&HOVLXV 7KLV FD@FHFH KYWGRLQYV ZKHXWHHI O X HHOASHFLHOWOLW D O




2SWLRQ * $LU B3UHVVXUH ,QSXW /9

,Q DGGLWLRQ WR WHKH DIQBDGRIFRNUIBRR@AVRQ D@ BRBRS SRZHUHG DLU SUHVVXUH
VXLWDEOH UDQJH FDRJEH)BBWMG $RDO FDQ EH XVHG IRU WKLV SXUSRVH 'XULC
YDOXH RI WKLV VHQVRU LV DSSHQGHGOMR DNWXKGH LAR WEXNDMLHRE X DY HU FBSNV\R WLH TH U
RSHUDWLRQ ,I WKH PRRWXUBE WKBGXGILPLWY VHW LQ RBEWRRYR O DM UOW KQJRIFHN R
RFFEXU

$YDLODEOH RQ VLBRZDURQZDW GV (.
2SWLRQ + $LU BEIBIQVXUH /9
7KH UDQJH RI WKH DLU SUHVVHUH \HROWHR QIHH IHQ Y/IHRIWGH K W R

2SWLRQ * $LUH3 UHWR/X /9

7KH PD[LPXP DOORZDEOH HUURU DSSOLHWDE &/IKWHK B GUGKWH QM XARP PREXWYRQLQJ

JRU RSWLRQV (. VKRZY ®UHVVXUH HUURU LI LQ 581 DQG 02'8/$7,21 RC
PRGXODWLQJ RU LQ D FRPPYNRENR WKRGHF WDAIDXOHSRMKNMBILVH LW FDQ W EH
WKH GLVSOD\ LQ FRPRUVY¥URQVXRIGIHZ [$OSOVK YD OX HDRBLW & HVISID D\ DQG RQ
WKH WRXFKVFUHHQ LIRUISGDWHG &R VAYVEKQW CAHIW.SREGIMAH A Q Q@RWKH SURILO
WDEOHV LQ RRPMKUHWRRIXFKVFUHHQ

2SWLRQ + (QDEOH :BYSHDWQ OHRYGH A QLW +26/KHWIWR RU
"'()$8/7
Reserved
Reserved
>)$8/7 @ /& ZLWK QR ORZ OLPLWYV '"()$8]7

6HTXHQFH GUDIW DQG IDLO VDIH GLIJLWDO LQSX\
DEDFXV SURJUDPV 1R /& IXQFWLRQ

127( 7KLV RSWLRQ LV IRXQG LQ 1; 33&
2SWLRQ + 8QLW $BWHHVOWHRIHO H[SDWWRQ XQLW 6H
127( 7KLV RSWLRQ LV IRXQG LQ 1; 33&

** For options 43.0 and 43.1 - Firmware 1.039 or later.

:$51,1* 2QFH VHW WR DWKIDIOXXRSWLRQ FDQQRW EH WXUQHG RIl ZLWKRXW X\
S5 HVWRUH " YDOXH 6HRHURSHWRIPYV &KDQXHQEDFNLWR UHVXOWYV LQ GLV
DQ\ VDIHW\ LQSXWV VXFK DV D ORZ ZDWHJ WRWRH 1IWKDW IPC5\DEH/ ZR Q
PRGXOH %H VXUH WRRFKBIHWWEDOW EH FRAKSURRI/HGLVIGLVDEOHG

2SWLRQ 6 HMWH URHODDROF WY /9
6HWWLQJ WKLV RSWLRQ HQDEOHV WKH XVHU WR VHW) WKN  AGRETNVEKQWRH FRQV

WKHQ DGMXVW WKH R SWHRQVOHNAMAR UKHFANVW R DWW RALVORSS BAVR QUK HWQ SUHVV WK
581 NH\ WKHQ WKH (17(5 NH\




2SWLRQ + 6HW <HDU + /9
6HH 36(7 &/2&.” ([DPSOH DIWHU 2SWLRQ

2SWLRQ + 6HW ORQWK  + /9

6HH %6(7 &/2&." ([DPSOH DIWHU 2SWLRQ
2SWLRQ + 6HW 'D\ Rl ORQWK % /9
6HH %6(7 &/2&." ([DPSOH DIWHU 2SWLRQ

2SWLRQ + 6HW 'D\ RI :HHN /9

YRU UHIHUHQFH OBR@GDM\ WKURXJK 6DWXUGD\
6HH 36(7 &/2&." (HDPSWHU 2SWLRQ

2SWLRQ + 6HW +RXUV /9

+RXUV XVH KRWXWORUPD 30 )RU UHIHUHQFH PLGQLJK®P QRRQ
6HH 36(7 &/2&." (HDPSWHU 2SWLRQ

2SWLRQ + QOHWWH WL /9
6HH 36(7 &/2&." (HDPSWHU 2SWLRQ
2SWLRQ + 6HW 6HFRQGYV /9

6HH 36(7 &/2&." (HDPSWHU 2SWLRQ

36 (7 &/2&.7 (;$03/(

7R 6HW SGODX\XHNFHPEHU
7KH 9DOXHV VKRXOG EH HQWHUHG DV IRQORZV
<HDU
ORQWK
'D\ RI ORQWK
'D\ Rl :HHN
+RXUV
OLQXWHYV
6HFRQGYV

2SWLRQ + SXOWWRD /19

7KLV RSWLRQ ROHDUW WKH FDXOW KLVWRU\
BHW WKH RSWLRQ KMHODSHMNHW S8R WWD F RDMWS RTK AL ODXODW KLWW R U\ D Q
UHWXUQ WR UXQ PRGH




2SWLRQ (UDVH HGBE¥WR U /9

CAUTION

X ,1 WKLV YDOXH LV &LWXG®DRIG® DRFQDSIB DM PHHMHHUUEBVOIRDGHG |
LQWR WKH FRQWURRQ HQ@VOPH \B OVRE WH N W TWKR UAHCPHEXW V' R |
WKH EXUQHU WR ZKLFK LW LV FRQQHMMHGKPDDOBBHWR GR VR
FRQGLWLRQ WR RFFXU

Xx $IWHU DOO RSWLRH BEBHQPRHWENWY K DMWX POMPRAKQWKHRUHT

WKH EXUQHU WR ZKHEK WMV HW RPRIQIOMH RUB/'W RR| @ LB BWORZ
WKH VA\VWHP WR RSHUDWH
X ,1 DQ DWWHPSW LV RDGHWW\RWRHSH I IDWMEHNVD R LIHW RISWMHRWY) & R

LT DIDXOW ZLOO EH JHQHUDWHG D QGYW® B \WIRMHVO R BNRDOD S|
SUHYHQWKIHQEXUQHU IURP ILULQ

,Q RUGHU WRPHDWMWRD LKQRRHPRU\ IRU D VSHFLILF SORODBHWHOHFWLWRRLWYH
RSWLRQ PXVW EH VKA PR WU R® KB WB HWK MH % DXUD PRECHVL EDOO \DKWMW UHVH
WR

,Q RUGHU WRIRBFMMURIQLWR WKH FRQWURO IURP WKH EDFN XS KHOG LQ W
SDUDPHWHU W RN NAE IR SMW MR @ P OVH WURDFKDVKOIHARQVHW XS PRGH WKLYV
ZLOO DXWRPDWLFDOO\ EH UHVHW WR p 1

,/ WKLV RSWLRQ SDWDPMWH FDXVWHREY WRVVDJH DERY

2SWLRQ (UDVH FRPPDQG /9

‘KHQ HUDVH HQDEOHV R/$IWL R@ WKLV RSWLRQ SR UIARWHDWGERW HALOLO) F
EH HUDVHG ZKH® \OKIID FIRQWSWLRQ VHW PRGH

1R HUDVH

(UDVH SURILOH

(UDVH SURILOH

(UDVH SURILOH

(UDVH SURILOH

(UDVH DOO VHW &R DQ YWV DID®GRSOLMRQ SDUDPHWHUYV

,/ LV VHOPPWHSURILOH VHW SRMHGNDY ZG& ODO® E R §W LAR® G (BHD ¥ HW HNUR/
GHIDXOW YMIKHXHRQWURO ZLW®R BVK HQMMNPLHD U WBABH VIKL FEHE@ LW

127( <RX PXVW H[LW FRPPROGH RMR.FDXVH HUDVH WR RFFXU




2SWLRQ 5HVWRUH FRPPDQG /9
0(025< 7(67

IMPORTANT. ,Q RUGHU IRRUUW KHRRMYAOG WR IXQFWLRQVWKBYWHZ FRQ

WKH VDPH FRPPXQLF D WLRIQR/QDIDGIDHP\HWW 22U DV WKH RULJLQDO FRQWUR
ZDV VHW WR ERLGOW WKW H[PPPLVVURRX QN MBW.REWLRQV Rl WKH Q
FRQWURQ)MRVHWWLQJ RSWLRQ IDWAW FRAKAMXQHFDWLREW FRGWHNRO LV
I PXOWLSOH 33&  FR QN FWSHBHWY FRRIHMWAHTIH LW LV OLNHO\ WKDW WKH
FRPPXQLFDWLRQV DGGUHVV KDV EHHQ FKPKUHG WR PDWFK WKH BRLOHU

1; 7R GHWHUPLQH RI WKH 1; NH\SDG GLVSOD\ FRQWDLQV D YDOLG PHF
FXUVRU DUURZ NH\B\VIZRXOMMIVSORXZLOO FKDQJH WR /2&$/ 02'( DQG WRJJO
LQIRUPDWLRQ@@RAUHHQKHVH ZLOO FREWW)Q K FDSIOWRO OBWSHDU WKH!
LV QR YDOLG PHPFROD\LQI WRHYDDOVS RSIQAR G SPILDMHWHDYDLODEOH IURP S
GRZQORDGV XVLQJ &RPHLWDWO \GFOWE DQEH\RPEGRQWHRHOMWHEUHG E\ KDQG
30HDVH UHIHU WRL)(LUH\H &ERFOOUM LQ DFWED D EOM\HS&FRPILUH ZLOO QRW
UHVWRUH WKH VHU DRPEWBEVY XYKIUAKD @LOO GHHGWWRI EE KQ@SWLRQ WR

% ()25( UHVWDUWLQJ WKH 1;

1; JURP WKH PDLQ VFUMKHHQ$ 73U WY WHKKHQ WKHKH PRY¥W UHFHQW
EDFNXS ZLOO EH GHWDLOHG KHUH

'KHQ HUDVH OQBEWRURSMMINRYHW WRSWLRMKEDUWRD P HWKHHUEDG A R¥ZS/ GDWD KH(
LQ WKH GLVSOD\ WRVEH ®BFRDGHG; LQWWIKINHPXDOS WR PLOXWHYV WR FRPSOHYV
ZKLFK WLPH WKH WRDAWFROWKID EXQRQHU WR RSHUDWH

,Q RUGHU |RRUW IR RAD/AG WR IXQFWLRRQVW KIBDYQ-HINKRQWBRCFRPPXQLFDWL
DGGUHVV 2SWLRQ 3DUDRHWHUJILQDID FRRIQRBWR® Q7 KDEDIW VHW WR  ERLOH
H[DPSOH WKH FRPPLVVULRQLPNHYIROWHABX FR RWMRRS WRWWLQJ
RSWLRQ WR 7 K P X@H IFFDXVOWVR G R FD GREQYWUR RILWKH, FPXOWLSOH

338& 1; IV KDYH EHHOGFR@QHWWHU IRWMVNTRHRQHROQWKDW WKH FRPPXQ
DGGUHVV KDV EHHQ FKDQJHG WR PDWFK WKH ERLOHU QXPEHU

7R UHVWRUH WKH GINWXS IKROGNKM WRH1176' ROGLWEBABD\ VHW WKLV RSWLRC
SDUDPHWHUY WR

o LV VHOMWKWIHEDWD IURP W KHKHEDFN LXE VGHOIWBLYSOD\ ZLOO EH ORDGHG L

$ EDFN XS RI WKH GDWD KHOG LQ WKHGLLQ WKHDE&HESFIDEWHA R Q ®AURW RLUWH
LQ PRGXODWLRQ VWDWXV

127( <RX PXVWRHPRMWVLRQLQJ PRGH WR FDXVH UHVWRUH WR RFFX

5(6725( SHTXLUHV )LUFERQH YH®BRU KLJKHU VHH (.

:$51,1* 6HWWLQJ WKH LYo@ XH MDRRIBWDOXMWRHH XPH® ZLWK H[WUHPH FDXW
$1< LOQOWHUORFNV ZLUHG WROMKHHILGGRUH®@ R Q FIHY RBAWLIHRNV W R




7KLV RSWLRQ DOORRYLWE HH ERPPHMULWR(;GHVIEO ARWQWK®JLIRSWLRQ W R
D YDOXH RI  $IWKHUYHD@WHURIQJ WH[LWJIFRRBHVWIRMQ ZLWKRXW VKXWWLQ.
WR WKH FRQWURO@RHARPPLN@WHUL OXJ FPLRGH RBSWWRQV S ZLOO DOORZ D YD
EH HQWHUHG 7KLV GLVDEOHV WKH 1:(;3

5(6725( S5HTXLUHYV )LUBYDR®@ Y RU KLJKHU VHH (.

7KLV RSWLRQ YDOXH DOORZV WKH FRPPLYNURRRERW RIQ ZALMHRIX W RK DHISQD ¥
WKH HQWLUH FRP E X VHDLFRKQRRIRIOHDSIVRRIHV VIVOWWL JQHG WR $IWHU UHSODFLQ
GHIHFWLYH VHUYRPRWRU HQWHU WKHQBPDW RRPPLYWLRWQBR®RGH WK W
) 9HULI\ 3URILOHW B¥ HQ MAKHHQYDO XH 2D X GHVQ \WHW® & HFRPH FOHDUDEOH ¢
WKH IDXOW DQG WRHZEWK® KW ANV I0 @HW KUIRXJI KQBIOWWVRUWR R BHJIKRILUH  $1W
WKH EXUQHU LV VWINUWPH® WRL O RU EHG MMR M LUGIMEXXYW. QDWLR PRGH

:$51,1* W LV VWURQJI®ODWW WL \VHHDWW RQH SURILOH EH YHULILHG DV RXWO
6(59202725 5(3/%$&(0(17 VWHSZHOO DV LQ VHFWIORK@® O RTKLKHDRVXUHYVY WKH
PRWRU LV SURSHUO\UHDMRDDEDE PARVH ITRWNMDQHDRRKBPEXUQHU VWDELOLW)

6XJIHVWEIRVHU WKH EXUQH W & VXS LDW DR 2 DU K RFXFORE EWWFKRHFE NHG ZLWK D
FDOLEUDWHG SRUWDKEK F FOREXV\WHR Q, IDW QW WHDFERB@HE PD\ EH GXH WR RYH
PRWRU PRXQWLQJ KRIGHRRKOWQGHVF¥UHZY ,W PD\ EH SRVVLEOH WR FRUUHHF
PRXQWLQJ VFUHZV D Q@& RWUXV Q L QKWK HKR WILNK H\ZSMALDXHO VHUYRPRWRUV I
DGMXVWPHQW PD\ P DM HXD @ Ll DR LFACO® Uk 12\D FIR WDIREZP Y HGEL QUKAHX UMH P D\
IDOO LQVBR(S6YDEHS:$5( 2) 7+( '$1*(5B) $%5837 &+$1*(6 ,1 )8(/ )/2:

127( RQ ((3520 IDLOXUHDDFPRADYKRIQ UHSODFZIQVKDDFRRMKUREBZHU FRQWURC
WKH 5(6725( FRPPDQG IDKX®XDDIOLVGIX\H WR PDQ\ QHZ RSWLRQ SDUDPHWHL
DGGHG WR WKH FRQWUUF5Q R MHLD WP H V WXEIWQ RWE@ B ODIWRIGX WEZRQV DUH
DYDLODEOH
D UHSHDW WKH SURFHVV VHYHUDO WLPHV WKHQ UH F\FOH SRZHU
E SHUIRUP DQ 3(5%$6( $//° 2SWLRQ VHWHWHRQW DWW G/PDQXDOO\ U
GDWD LQFOXGLQJ IXHO SURILOHV

&RPPLVVLRQ UDWLR PRGH

'"HVFULSWLRQ

&RPPLVVLRQ UDWLR BROHWHWUKYH® IRHBD BRI DQHHRUVAKIDJ SURILOH
8VLQJ FRPPLVVLRQ UDWLR PRGH LW LV SRVVLEOH WR VWHS WKURXJK HD
LJQLWLRQ 2QFH ENHY SRV KOV LW RVIR FEW FS\R DQIE ®EGLO LQ WKH VDPF
FRPPLVVLRQLQJ VHVVLODREM X\RWG BDW/H_IRV RHREG Bl | Y UWD MY &WK H WSHRTIXQW V KD Y H
EHHQ HQWHUHG




8VLQJ FRPPLVVLRQ UDWLR PRGH

CAUTION

8VH H[WUHPH FDUH ZKLOH FRPPLVVLRQQQL@KH V\VWHP :KL
FRPPLVVLRQLQJ PRGHKW R/NVWADH A WV RW KA &/ IRGDLHV U HRY SARKQHY
FRPPLVVLRQLQJ HQJLQHHU
X (QVXUH D SUH SXUJH SRVLWLRQ LV HQWHUHG IRU WKH UHOH
X ,QFRUUHFW SRVLWKROQLRU BL W IE\WRXBJGS RRXWH \I XKDYRRQ WR
RFFXU
X ,1 WKH VHUYR P RKVRMUH SFRAMLQV XS QO/R D GIHGE W WD MV WK/ N H|Q W L
FRPEXVWLRQ LV YHUULGQIGSRW LMOLARKQ WRR X @ VAPRIHG D VKIDR R
FDQQRW RFFXU DQWRIEW W WNMKGHDERIDW UR O
X ,W LV UHFRPPHQGH G RAKDVL RVEK NRHEDWRE/BR W R UH QW HU G
DV SDUW RI WKH BXIL@HU WR UPRIAFFSHQ VDWHKIHIR H WYHD U L Q
PRWRU PLFUR VZLWFK GXULQJ RSHUDWLRQ
X 2QFH DOO SURILOH ESHRH/Q VIDICRDAK WG MWL B® WKDW DO O
SURILOH SRLQWV DUH
FKHFNHG WR YHULILWKDW LRKLHY | B APB 5 $WDLEDOH HR EHW & Bi
FRQWUROOHG

X 7R DGMXVW WKH SRYRWIRRQRRJ DQWYHMWYRWRVHOHFRN WKH VFUROO NH\V
83 '2:1 NH\V WR FKDQJH WKH YDOXH

(DFK VHWSRLQW LQHWHWHUSEGERWRR A LIVKK BDHOH W WIHHW DMRGWXH WDEOH EHORZ

1R 1DPH &RPPHQWYV
3 &ORVH 7KLV GHILRAHW WKH PFRWR WY ZQOWKMREXIUWR W KM

RIl DQG PXVW EH VMWSRWRLWKRQ@RRAKKPRWRU FDQ UHDF
3 3XUJH 7KLV VBKHLRIWLW VMRRY N IOHD FPRR WHK AV B XAKGIKQU LV

SXUJLQJ DQG FDQ EH VHW DV UHTXLUHG IRU HDFK VHUYR
L, JOLWLRQ 3RVLWLIRRQGEDL @5 RIOQALV L GWL QY K W IR D O
JRZ ILUH /RZ ILUH VHWSRLQW XQ&HWVVMICPHFWHEGPRGXODWLTF

3 +LJK ILUH +LJKWLUHQOHWS RGP LWEREHPIRGXOOMWRWRGIDZKLFK
LV WKH ODWWHQMWERIGQ PD[ 3

7KH SURFHGXUH IRREBOQOWHULD SBRIPOH LV DV IROORZYV

(QWHU FRPPLVVLRQHUDWHRWRR®H FORVHKGLVSOD\HG

I WKH FORVH VHIQS\RRQ\QBH KQVBQMAHOR] ARDQHTXLUIH G SUWNVYLFLQJ
WKH EXUQHU RU WKW ERWIQVH Q % KIDWGQRIKI RB W RRRWR HWYV ORZHVW SRVL
SUHMW (5 3 SXUJH LV GLVSOD\HG IODVKLQJ

6HOHFW WKH EXHTHWIPE@ G WKHOH LWWKE@ KsEVYHEHBRWHW EHIRUH WKH VH
PRWRUV ZLOO DXWHRPWWHE D OQMHOAHHRNHIWS 3V VERY LWLRR VWIODQJH LV UHTXLUH




1(;7 2WKHUZLVH PRYH HOWAKUPRWRUHRERSU D @& WBIHHYR V UWLIRH) S XU JH
VHWSRLQW KDV QRW EHHQ HOWHUHG EHIRUH WKH VHUYR PRWRUV ZLOO |
SRVLWLRQV XQWLCEHBEBKPRRWE& WIRDIMWIVRQH ZXIFHHBDOS RVHWHFWHG PRWRU)
FRUUHFW SRVIUW(SRQ@ SSKHUYYH LV GLVHODPRMWGE DFERBYHIS RRVUVDLRQ
SDUWLFXODU GULYHKBG GRWREHMNXH@ULYH ZLOO UHKPHD HQ DM HMY FOR)
PXVW HQVXUH WKDW WWHR®D DQ F BPPXWHU IHNQRKNIWWRRSHIH WKH ERLOH

‘DLW IRU WKH SUH SXUJH WLPH W R QM IXDWHE HIH \@IHRHD MO QUG BEG LWHHW SR O
PRYH WR WKHLU LIJ@QPAHLBQCSBVLWHR QMWRE.WRRQQZBOO EH GLVSOD\HG
LV UHTXLUHG RU WSRL QWQ KWV RIRWHEHHQ HQWHUHG EHIRUH PRYH DOO \
WKHLU UHTRQUSIRVILIWURMLY1D BG SUHVV

7R DWWHPSW LIJQLWLRQ RI WKH EXUQHU KXRIUR ELRDODQVAWEHWKITHWMHYHRR Q |
LV ZLVKHG WR FKD BIRVWW HRIQ @IGWIDR/WW. WK M UIHIG$DRWWEKH SRVLWLRQ L
DFFHSWDEQ@H SPRINW WKH UHOHYDQW VDIHW\ WLPHV KDY HODSVHG 3 ZL

, ] WKH ORZ ILUENHY SIRIVOMU KBVEHIRBHLD QUG DR BKGQ SWKWWZLVH
PRYH HDFK GULYHHWROWRHLUHTIRYLWIZR) PQ@HWVWHSEBYRILOH VHWSRLQW
ORZ ILUH LV GLVSOD\HG

5HSHDW VWHS IBHGHOBRIUBAXMHWQRRRW RKS WR)G BLPD[LPXP RI 3
/HDYH FRPPLVVLRQKHDOYDRW BER I L7OH G/ HWSR IEHW RFHWWWKH KLJK ILUH VH

X ,1 D FRQWUROOHGW KXKHGREQVRFRXOWHWIUHIBL O F KUHH WKW QRWRWY HQWHUH
FXUUHQW FRPPLVVLRQLQJ VHVMI(FWNBUPDQREW GRME WRG/WHKSE WKURXJ
VWDUW XS VHTIXH&  PMKBHOQEXUQHU

X ,I D QRQ YRODWLQOH WRIFNRIIWS REGYYVDPH XBSWWVL.OQRWK FRQWUROOHG
VKXWGRZQ ,W YYDO\BWRQUHHFBIR DM ¥ EOQRUN IPMRKHU WKDQ VWHS

X ,1 SRZHU LV UHPRYB® VRO MK WV KR VIHQW &K HQFMXW HB @ WM IFFR® PLVVLR QL Q
VHVVLRQ ZLOO EH ORVW

/IHDYLQJ FRPPLVVLRQ UDWLR PRGH

Commission ratio mode > ENTER » Run mode

7R OHDYH FRPPLVVLRQ UDWLR PRGH DQB NHWXDEHWRODRZ PE EN WSKUHH M ¥ \\
ODEHQHG

X

'3 RU KLJKHU KMPLEWHRQFRS WKH H[IZ\V\WDQPHS R RHIURAHR X\WGRHQR W
ZLVK WKH H[LVWLQMHBZELWWH®R EHY RRQW R PMKW KRR WD RO ZLWKRXW SL
581DQE@L7(5

2Q0\ WKH VHWSRLOWKXVHGW FR\PRLVVLRRQQJIEWHWMRRRBI@PSOH LI DQ
H[LVWLQJ SURILOH KDV VHRASRLWY WK XISWBR 3Q WXWS WR 3 ZHUH YLHZH
RQO\ WKH VHWSRLQWY K WRRY H G vilaK MKW WN SWHYVHG WR JHW WR W
VHWSRLQW LQ WKMHBYR QLI HRPHIRUH. RIQL ¥ DARLIHRY RRRGRHQIIE S'OK L FO R V H
SXUJH RU LIJQLWLR@ VRIWSRLIDWHAVDOWHUHG

$GMXVW UDWLR PRGH

'"HVFULSWLRQ

$GMXVW UDWLR PRGUWH RR/DXQQVHQIRM® HIRVWLQJ SURILOH




X 8VLQJ DGMXVW UDWNVNRBEHRGCGWRLARGWL I$BVWVKIHRQRWRW BR\ VHWSRLQW LQ Wk
UDQJH IURP ORZ WR KLJK ILUH 3 DQG KLJKHU

x 7KH VHWSRLQWVKWRWPHDQ E DQ\ RUGHU
X ,WQRSRVVLEOH WR PRGRNLLRRRWR W KD WW.KH LWL KK JKHH WHKWORLQW

X ,WQRSRVVLEOH WR PRGLI\ WKH FORVH SXUJRURU UHYISWM ERQ YSHRZ\L W)LRRWD \
FRPPLVVLRQ UDWLR PRGH PXVW EH XVHG

(QWHULQJ DGMXVW UDWLR PRGH

Run mode, burner on
> > v A — Supplier passcode ENTER

7R HQWHU DGMXVW WEWLERXBREH RQOX 2EHH XK HWEX VDWW XS VHTXHQFH S
NH\ ODBH2OBGG REWDLQ WKS$DNG MKGE W YWDWER XV:LONHWK H2QFH WKH FRUUHF
SDVVFRGH YDOXH KINGEISHO\REWRH NH5 ODEHOHG

] WKH HQWH U H®\$ FRWYARIENWO Q$EEQ TVHERQVEQDNKEKHUH Q LV WKH QXPEHU F
WKH VHWSRDQ W QFXHW BHGWMXVWPHQW

(QWHULQJ WKH FRP®DVVERG H B KWLLRH 2\ KH) B WY HI$ EMXVW 5DWLR" PRGH

A CAUTION

X 8VH H[WUHPH FDUH ZKLOH FRPPLVVLRQQQIL@WKH V\VWHP :K
DGMXVW UDWLR PR&H WKK NP IHWWRHEW ROW\URIV\E RB VL
FRPPLVVLRQLQJ HQJLQHHU

X ,QFRUUHFW SRVLWLURBORRXRO ® IKDEY BGRXOMLIRWQ WR R|FFXU

8VLQJ DGMXVW UDWLR PRGH

X 7R DGMXVW WKH SIRRVPWWRQ RIUDLQNH WHIOW YDRIKOAWHBEWLWHK DQG XVH WKH
83 '2:1 NH\V

X 7TR FKDQJH WKH VHWGRILGW BEAMLIQAIPV O FAF URIOHO WHNVS/RILQW DQG WKHQ |
WKB '2:1 NH\V (DFK VHWSRLQW LQ WKH SURID®QH LYXBEBHWUUHG WR ZLWF

1R 1DPH &RPPHQWYV

$ &ORVH 7KH FORVH VHWS RDLQWHRMH@GQRQ CEGIM XVW UDWLR PRGH
$ 3XUJH 7KH SXUJH VHWSRDOWHDOP@RYW BEBMXVW UDWLR PRGH
$ ,2JQLWLRQ7KH LIQLWLRQ VHAWMSROYWUWHRD®R QRVDGMXVW UDWLR

$ /IRZ ILUH PRGH /RZ ILUH VHWSRLQW

$[ +LJK ILUH +LJK ILUH VHWSRLQW HOXWHKH® VPWKKH ODVW VHWS




7KH SURFHGXUH IRBWRWRGRILDILY DV IROORZV

(QWHU DGMXVW UDW IGR PR HiG$ LAOKWKH DLOGRKHZQXPEHU RI WKH VHW
FORVHVW WR WKH FXUUHQW ILULQJ SRVLWLRQ

8VH WKH VFUROO NH\ WR VHOHBW "W:KHN¥YMHW®RLBRVY B QR XW KHWMKHHW SR L Q \
ILULQJ UDQJH WR EH DOWHUHG
DLW IRU WKH p$ QT GLVSOD\ WR VWR&HH 1O DVKIUHITRDRDWBHRBRG LI\ WKH G

, ] WKH PRGLILHGHS@RR WWLRTYM DH(G7 MHHWR WKW XUQ WKH GULYH V WR W
SRVLWLRQV RU XVIWWR IPHR YIFUNRROO BHMHUHQW VHWSRLQW

SUHVMIWKFHNH\ WR VWRUH WKH QHZ GULYH SRVLWLRQV IRU WKH FXUUHC

S5HSHDW VWHSV F K MIDPHUN® HS WK IF RPPHSZD B RAHIY LIRROVW R UH G
SHUPDQHQWO\
/JHDYH DGMXVW UDWLR PRGH

0 WKH u$ QT GLVSQ@BA ZIVOI@ MR EM XSRY WLKEHD 1S RWVR WICRIQGRL PIYY R7KLV PD\
EH IRU RQH Rl WKH IROORZLQJ UHDVRQV

x TKH EXUQHU LV QRWKIHJEGQU QAL WR HD BQADU ROI MR VEKIJILQ PRGXODWLQJ
X TKH FXUUHQW VHWSRL@BWH V¥RBPPEVRURQ UDWLR PRGH WR DGMXVW WKH\
X 7TKH GULYH V DUKHPRNTRUUWMB WRVLWLRQV DLW IRU WKH GULYH V WR

/IHDYLQJ DGMXVW UDWLR PRGH

Adjust ratio mode —— | RUN | IENTER | — Run mode

7R OHDYH DGMXVW UPXU® WRGIHXQ@PRGH SUBHBY¥YVIRKGIRNEHGOD EW IOH Gl H \
ODEHQHG

, QWHUURJDWLQJ WKH VRIWZDUH LVVXH

7TKHUH DUH WZR PHWHKRGVWRKM VRIWZDUH LVVXH

JURP UXQ PRGH&3UNNY WKH )LUR\GI KREFHU ZLOO DSSHDU

8VH WKH HQJLQHHWERWNRWLRQ HU QRBUVGH\WR D DOXS WR (. IRU WKH FXUU
JLUH\H RSHUDWLQJ YHUVLRQ




)DXOWY DQG IDXOW ILQGLQJ

7KH IDXOW GLVSOD\

7KH 1; FDUULHV R>XW IDQ@XREIHDDO DQG BPWHQQIRG HFUBWNRQ ,1 D IDXOW L
IDXOW QXPEHU GLVSODHMFULBWLR@WH Y XVHG WR LGHQWLI\ WKH W\SH RI
QXPEHUV PD\ EH IRXQG ODWHU LQ WKLV FKDSWHU

ODQ\ RI WKH IDXOWYV VGEHWNHF® EGC WIQK GREDWVRMOQRZIYRODWLOH ORFNRXW
EXUQHU WKDW LV WQJIVWK MW ISREHWHWR YZ\LIOHD RRROVKXEDBN) BBHROPEH RDVKHU IDXOW
OLPLW PHVVDJHV Z LD\ CE ADALYISPIDEXKGYW R B HEXOUMQUERQ ZRIOO QRW EH DIIHFWH

(DFK IDXOW QXPEHU KN GUWSIOBI\GER @QO®REZWWHU DV IRO

) 7KLV PHDQVDWRWWKDMV RBFXVYWYMEDODQ SUHVHQW
7KH IDXOW PD\ EH [WMORAUHQDZD & RWKH FRQWUROOHU
& 7KLY PHDQV WKDWFXUDEBOOW KDNG@RRZ FOHDUHG
/ 7KLY PHDQV D SURJUDPPHG OLPLW KDV EHHQ H[FHHGHG

YRU H[DPSOH

217PSI Actual AUTO
F10:Flame Failure

0DQ\ RI WKH IDXOWV GHWHFWHG DQG GLYVSOD\HG E\ WKH FRQWUROOHU ZL
2WKHU IDXOWV ZLOO AHUGQLQS GBEDX\W R BINEDDUMIHRD ZR IOWKQRW EH DIIHFWHG $
RI IDXOWYV PD\ WH URXD &/ OD/ FKDSWHU

6RPH IDXOW LQIRUPDWURRPB WRBRHEH QRO WHEIRXISW HEKHRRPHOMUKLYVWRU\ L
WKH GLVSODG IBA EBWIWIHQUN EDFNXS

67$786 /(' )ODVKLQJ /(' LQGLFDWHV WKH ¥RE@HIRO2 LV 2VHE) B HBWRVRQ
$OVR 2)) SaRMvoc&Hault

KDW WR GR ZKHQ D IDXOW RFFXUV

.l IDXOWV RU OLPLWV DUH SUHVHQ®DPGUHIOMRI/Y G| iV BB Q SR RYUVOW R HW |
)$8/7 087( 5(6(KRH\ WR PXWH WSKH) D'DKOHU P HR D\ FRQWDFW YV

7DNH QRWH RI WKH IDXOW PHVVDJH DQ® XIVH KN KHKHD KIDXND W \RW ERQ U WHRG L G H
I WKH IDXOWV ZKLFKOIDXNVHHDORE G XK\WY WDUKHQWALIOWW BADUP LV PXWHG W

DODUP ZLOO RSHUXWHDDDRFOHDUW WR LQGLFDWRHQWR RACK H XRISHUD WIRWU
EH UHVWDUWHG




2QFH DOO IDXOWV KDYH EHHQ GLDJQRVHWGY WHFHW)IS$IZ/H GO ®TY G5 F6d A NN GRS U H
DSSUR[LPDWHO\ WKUHHP R A RQIGH \WROW P HWWDDHW DMKG EXUQHU

7KH IXQFWLRQ RI WKH 087 ( 5(6(7 )$8/7 087( NH\HRDY IDID ¥R FEYH. WEKUHE\ XVLQJ
WKH )$8/7 087( LQSXW 6HH RSWLRQ SDUDPHWHU

1RQ YRODWLOH ORFNRXW

, SRZHU LV UHPRYHKQWRBR OOKHJ ZKL O I DHMXDW MWMKMWDROW ZLOO EH VWRUHC(
YRODWLOH PHPRU\ :KHWWFRRZAHI WR WKH FRQWUROOHU WKH IDXOW QXPEHU Z|
ZLOO EH QHFHVVDU\ WR UHPRYH WKH IDRGW EHIRUH UHVWDUWLQJ WKH EXU

)DXOW VXEVHWYV
$V DQ DLG WR IDXOW ILQGLQJ Faul subse X\OWDW DIQYR WK DG IDWVLRQDO LQIRUPDW
WKH W\SH RI IDXOW RU ZKDW WKH EXUQHFXWDWHGR L QH ZH DG SAOKH DB R 6 W VWRK H

VXEVHWYV DUH JLYHQ LQ WKH IDXOW OM/WKE@YHWWHABQ IERQYLHZHKG XDKQJ WKH
HQJLQHHUYNYV NH\ VHH VHFWLRQ

)DXOW OLVWLQJ

127( )DXOW DQG IDXOW VXEVHW FKDQJHV QHHGHG XS WR ILUPZD

1R &DXVH "HVFULSWLRQ

) (I WHUQDO $ODUP 20H RHWIODORZ DRONWDXW LIOQBAWYV LV FDXV!
)DXOW DODUP

) (IWHUQDO $0DUP 7KEH IBXBOM [AB\E\ HLW KU DY uQfs RPD\ RU
)DXOW PD\ QRW VKXWGRZQ ORFNRXW WKH[EXUQHU

) (IWHUQDO $0DUP
)DXOW 6HH 2SWLRQ SDUDPHWHUYV WR

) (IWHUQDO $0O[DXubset : burner status.
YDXOW

) (IWHUQDO $0DUP
)DXOW

) (I WHUQDO $QODUP
YDXOW

) (IWHUQDO $0DUP
)DXOW

) (I WHUQDO $QODUP
YDXOW

) (IWHUQDO $0DUP
)DXOW




1R

&DXVH

)ODPH )DLOX

'"HVFULSWLRAQ

UAKH IODPH GHWHHWRW& UGWXKRIWS UHVH
IODPH ZKHQ LW VKRXOG EH SUHVHQW

Subset : burner status

)DOVH )ODPH

LW VKRXOG QRW EH BHBAKEKQWW RU ZIK HV
FORVHG

Subset : burner status

(IWHUQDO $d
YDXOW IURP

DURPH KLJK YROWD NHR P\® LS X \® RFXP EH U
QBDXNVLQJ DQ DODUP

7KH DODUP QXPEHUSIDKIQYWH 6 DE\BH. WK |
DQ u)Y DQG PD\ RKXMIBRZROW WRFNRXW

6HH 2SWLRQ SDUDPHWHU

Subset : burner status.

QFH RI D

7KH WRDNPHHGHWWMHRUHG WRBRRUHAKYHQFH RI D

(HO/HFWHG

LV

iU DQ u/Y R
WKH EXUQ

(IWHUQDO $d
)DXOW IURP

DURPH KLJK YROWD NHR PO DL X \® RFXP EH U
QBIXYWLQJ DQ DODUP

7KH IDXOW PD\ EH DOWBBHIXREHEB HLW
RU DQ pu)T DQG PD\KRAWBRZQRW RFNR XW

6HH 2SWLRQ SDUDPHWHU

Subset : burner status.

LV

KHU DQ p/fY
WKH EXUQ

0DLQ VHFRQ
FRPEXVWLRQ
SUHVVXUH Q
GHWHFWHG

GOWH PDLQ VHFRQGWURQFBPEXWHVV XU
DIDLOHG WRLWHIUWUWWXUMN ZKHQ LW VKR
R W

Subset : burner status

H VZLWFK
XOG EH SU

0DLQ VHFRQ
FRPEXVWLRQ
SUHVVXUH G
ZKHQ LW VKR
EH

6HFRQGDU\
SUHVVXUH

GOWBKH PDLQ VHFRQGWURQFRPEXSWHVV XU
DUHJLVWHUHG DKHGUWVVKRXIOL QRW E

HWsubsay:HG RU WKH DLWV ZAUHAAY XBHEHLVWHU

XGOHOMRMUH IRU PRUH WKDQ PLQXWHYV
W X U Q HGhsRtl:12

DL U

CHWHFWHG

HVZLWFK
1 SUHVHQW
HG DLU

DIWHU WKF

2SWLRQDO
VHFRQG

3 SULPDU\ D
SUHVVXUH Q

7KH SULPDU\ DLUVBBHK VIYXOHGVWIR UHJI
SUHVVXUH ZKHQ LW VKRXOG EH SUHVH
LU
R Buibset : burner status

[VWHU DLU
HQW

GHWHFWHG




1R

&DXVH

'"HVFULSWLRQ

2SWLRQDO VHFKMGSULPDU\ DLU XUHMN ¥ XNUWHUHGV B L U
SULPDU\ DLULW VKRXOG QR¥Wb&H ISURVH®QKH DLU SUHVVXUH
SUHVVXUH GHWHBEWHK UHJLVWHUHG ARWHSWKDgX UL QOKWHYV DIWH!

ZKHQ LW VKR
EH
3ULPDU\N DLU

XOBHEWUQHU ZD3tb¥éXPQHG RII

SUHVVXUH GHWHFWHG

$SUHVVXUH 2

I1RW HQRXJK
VHWSRLQWYV
HQWHUHG

$ IXHO DLU UDWLR SURILOH KDV EHH
KDYH DW OHDVW IRXU VHWSRLQWYV F

Q VHOHFWH(
RIPPLVVLRQF

UDWLR PRGH WR HQWHU PRUH VHWSRLQWYV

Subset : fuel code

&LUFXLW ERDPUWEH FLUFXLW ERDWF WDR/QODEQRDQURUKHIHUHQFH OH?
YROWDJH UH[[HUHQFH

IDXOW

X (QVXUH $// DQDORJPISQSXWYY D
WKH UDQJH

RSHUDWLRQ WKDW QRQH RI WKH

9 YROWYV
X , WKH SUREOHP SHUVLVWYV HYH

UH LQ

WRUWEFPDOD WR WKH FRQWURC

LOQSXWYV DL

Q| ZKHQ DOO

DUH GLVFRQQHFWHG FKHFN (. DQRG FRQWDF

Subset : +1 out of range, +2 zero check failed, +4 span check
failed.




1R

&DXVH
'ULYH SRVL
IDXOW

'ULYH SRV
IDXOW

'ULYH SRVL
ID X

'ULYH SRV
IDXOW

'ULYH SRVL
IDXOW

'ULYH SRVL
IDXOW

'"ULYH

SRVLWLRQ IQ

'"ULYH
SRVLWLRQ IO

'"ULYH
IDXOW

SRVL

'"ULYH
IDXOW

SRVL

'"HVFULSWLRAQ

WLRQLYH SRMDWORQKDYV REFKUUHGO £D
YRODWLOH ORFNRXW\R | DAXKOHV ERKDNQ R B F
Rl WKH IROORZLQJ UHDVRQV

WLRQ MH&ORVHILRVLWLRQ SURYH WKH
ZKHQ D GULDWVIWEBBVLWLRQ WKDW L
FRPPLVVLRQHG BRURWHRQYHEM PRUH
ILYH GHJUHHYV

WLRQUIL Xl SRVLWLRQ SHURWHI HBK SRRV L\

HUURU WR WKH FRWPFLYVBRRQWGE R XH
WKDQ ILYH GHJUHHYV

WLRAKHQ D GULYH VWRQVWXW W IS\R RXW
VHW SRVLWLRQ E\ PRUH WKDQ ILYH

'XULQJ SUH SXURHB SIRMWVBXRIQH ZKH
WLIEBYHV I[URP LWV VHWSRLQW

'XULQJ PRGXODWLRQYHZKHQPW DW L
VHWSRLQW DV GHPIPQN &LRQWM KHI FIRO
IRU WKH VHOHFWHG SURILOH
WLRQ
$ VHUYR GULYH LV QB IRRYHIEGDNI RP YLIW
LWV SRVLWLRQDRDHUURIRUYV RRBH RRLU

V )J)RU SRVLWLRQPI®QH jURQYE EHHWAXKH
WLPH LV EMHWDHEOMH V DQG V
XOW

, QYHUWHU 96' GULYH HUURU EDQGV
RSWLRQ SDUDPHWHU

XOW
I1RWH 2QO\ WKH VHOHFWHG GULYHV |
DLU SURILOH GULYHV DUH FKHFNHG 7

WLRQ
Subset : burner status.

1 %XUQHU 6WDWXV

+ &$1 FRPPXQLMHIMWRRQ 'LVSOD
(55 XQGHU GULYH QDPH
,QWHUQDO VHUYR IDXOW 4L
(55 XQGHU GULYH QDPH

XVH D QRQ
XUUHG IRU

PHDVXUHC
V RXWVLGF
W KD Q

VLRQ LV LQ
f\ PRUH

LGH WKH S
CHIJUHHYV

Q D GULYH

WV FRUUHEF
DLU UDWLR

H XVHG R
KH RWKHU (

\ VKRZV

SOD\ VKRZ

*DV 3URRI R
&ORVXUH ID

JDVPKDHQ YDGY R RI RI FAQRDXOUIHY VQR
OUHVSRQGLQJ FRUU IDRWGE\ 3 SKRIRIXRIOFYO
PXVMWKDQJH VWDWH HJ RSHQ RU FOR
WKH YDOYH EHLQJ HQHUJL]HG RU GH |

Subset : burner status.

RVXUH" VZL
VH ZLWKL
HQHUJL]HG




1R

&DXVH

2LO 3URRI RI
&ORVXUH IDX

'"HVFULSWLRQ

RSHQ RU FORVH ZLWKLQ VHFRQGV RI
HQHUJL]HG RU GH HQHUJL]IHG

Subset : burner status.

6DIHW\ LQSX

Z%HFNJPRUH RI WKH IDLO VDIH ORZ
VIBRGWM/WHULQJ D IDWODW L&KIHEWVG LW R
ZLUHG WR WKH FRUUHFW FRPPRQV

Subset : Combination of failed inputs, (binary coded)

)XHO 3URILO
LQSXWYV 3% 3%

$LU SUHVVXUH LQS

7KH RLO YDOYH SURRI RI FORVXUH VIQWQDO LV QRW
OWKH IXHO YDOYH 3SURRI_FRXVARXDQIHHY W B MWWHF KH  J

WKH HQHU

ROWDJH L«
DUH

6 XEVHW , QS X\
H VHOHFW

XW

%XUQHU LQS

KW2 QIHXRW PRUH RI WKH IDLO VDIH KLJK YR
UHJLVWHULQJ D IDXOW

Subset : Failure model input number

OWDJH LQS

3ULPDU\ UH

OD\ IDXOW 2QH RU PRUH RMWKHVISRWBUQ

Subset : 1 - 10 = Failed relay number. 100 = Input 13
(PE5) not detecting the ignition output at the correct time
when option parameter 8.0 = 1.

D & RJUHUOHDR W/ ¢

$'& IDXOW

2QH Rl WKH LQWHUQDO FKHF®V RQ
FRQYHUWHU KDV IDLOHG

Subset : Failure mode

WKH DQDOR




1R

&DXVH

5HVHW IDXO

'"HVFULSWLRQ

W 7KLV IDXOW RFFXRO UH¥ KHYRFRQMR UH

W K D Q

MIDOVHY UHVWDWWLWHD XHYPYWYXIVH SHULRG

$ IDOVH UHVWDUW WHTHXQHWWHRFFX@W BPXWH NH\
LQSXW LV KHOG |RIH PRHFR /&KW @ WMIULV QR
IDXOW SUHVHQWW MR W DLM MRVSUR IDLPXUH LQ DC

HIWHUQDO GHYLFH WRQWILQXDWDIH BRQ

WURO ZKL

FRXOG FDXVH XQ DWWNQYOGH®W EXQOWMKH HYHQW R

JHOXLQH EXUQHU SUREOHP 7KLV LV L
PXWH IXQFWLRQ FDQZEKRBH ML®PDD®LJL
RU VHULDO FRPPXQLFDWLRQV

PSRUWDQV
WDO LQSX!

7R FOHDU WKH IDXDOIY FRPWKWULRQWRIGH RU

F\FOH WKH SRZHU WR WKH FRQWURO

7KH VXEVHW LQ QRW DSSOLFDEOH IRU

5$0 WHVW 1D

XDKWH PDLQ PHPRU\ UROWKH KBPYWDOIXQ

WKLV IDXC(

FWLRQHG

x ,QWHUUXSW SRZHU WR WKH FRQWUROOHU

x 7KLV FRXOG EH GXH WR KLJK OHYHOV\
JHWWLQJ LQWR W KNHD®WWR BIXE WH \& ORIH

RI HOHFW!I
FRUUHFWO

VFUHHQHG DQG VFUHHQV DUH WHUPLQDWHG FR!

WKH PDLQV VXSSO\ LV QRW H[FHVVLY,

HO\ QRLV\

X ,I WKLV IDXOW SHBROIO/MNNPYNWM ERQWWXUQHG

WKH VXSSOLHU

Subset : Failed Page.

3URJUDP PH
&5& IDXOW

PRUH SURJUDP PHPRUWRMOWKHBR GBEMHQ

FRUUXSWE

x ,QWHUUXSW SRZHU WR WKH FRQWUROOHU

x 7KLV FRXOG EH GXH WR KLJK OHYHOV
JHWWLQJ LQWR W KNHD®WWOR BIXE WH \& ORIH

RI HOHFWI
FRUUHFWO

VFUHHQHG DQG VFUHHQV DUH WHUPLQDWHG FR!

WKH PDLQV VXSSO\ LV QRW H[FHVVLY,

HO\ QRLV\

X ,I WKLV IDXOW SHROIO/MNNPYNWM ERQYWWXUQHG

WKH VXSSOLHU

Subset : Failed Page.




1R

&DXVH

BURILOH WD
IDXOW

'"HVFULSWLRAQ

FOMKB5xRXURILOH WDE WHKH HFHRRWUROOHU H
EHHQ FRUUXSWHG
x (UDVH WKH VI\VWR® 32DUQPREWU

Xx 7KLV FRXOG EH GXH WR KLJK OHYHOY\
JHWWLQJ LQWR W KHD®WR GXEWH \& IORH

WKH PDLQV VXSSO\ LV QRW H[FHVVLY,
VXSSOLHU

Subset : Failed Page.

6SDUH

13

%RLOHU VDI
H[FHHGHG

HWKKLERWOHUYY PHDVXUHG YDOXH K
SUHVVXUH WHPSHUWDW)YRIMH WHDSMRYG L Q]

Subset :

1 = - sensor feedback < 1V,
2 =- sensor feedback > 5V,

3 =- sensor failed during test,
4 =- safety limit exceeded

9DOYH SURY

LKXKHDREBWXUHG JDADSUPHRWXARUUHFW (
JDV YDOYH SURYLQJ WHVW

Subset: Valve prove status.

*DV SUHVVXUHIOHLPEHDVXUHG JDVRSUHWIMXHI MW KM RSHJ(

6XEVHW SUHVVXUH WRR ORZ S
VHQVRU IDXOW

DV

Xx ,QWHUUXSW SRZHU WR WKH FRQWUROOHU

DQG UH

FRPPLVVLRQ RU BBWWRQOQHSRPUWRHWHU

RI HOHFW!I
FRUUHFWO

VFUHHQHG DQG VFUHHQVY DUH WHUPLQDWHG FR!

HO\ QRLV\

x ,I WKLV IDXOW SHUVLVWY WKH FRQWUROOHU

DV H[FHHC

SUHVVXUH WHPSHUDWXUH VDIHW\ OLPLW RU

FRUUHFW(

XULQJ WKF

UDWLQJ OLF
UHVVXUH W




1R

&DXVH

((3520 PHPRI
&5& IDXOW

'"HVFULSWLRQ

PHPRU\ LV XVHG WR VWRUH WKH RSWLRQ

X (UDVH WKH V\VWHP XVLQJ RSWLRQ SD
FRPPLVVLRQ RU RSWARQHSDIMYRHWHU
X 7KLV FRXOG EH GXHRNRI ®&H KN} QHNBI®YVH Q

X ,I WKLV IDXOW SHUVLVWY WKH FRQ
VXSSOLHU

6XEVHW )DLOHG 3DJH

U\ 7KH ((3520 PHPRU\ LQ WKH FRQWUROOHU KDV EHHQ FR

SDUDPHWHU

X  QWHUUXSW SRZHU WR WKH FRQWUROOHU

UDPHWHU

FH

JHWWLQJ LOWR WKECWROEBWY &HHFRRUYUHFWO\
VFUHHQHG DQG VFUHHQV DUH WHUPLQDWHG FRUUH
PDLQV VXSSO\ LV QRW H[FHVVLYHO\ QRLV\

WUROOHU F

6SDUH

18

2[\JHQ ORZ G
DODUP

LéKIvVR[\JHQ OHYHO PHDVXUHG YDOXH LV EH
|I:|WSRLQW ORZI W MK YIXOXH QW SURILOH
6XEVHW

/ILPLW YLRODWLRQ 3UREH

ORZ WKH RJ[\

)DLOHG

2[\JHQ KLJK
DODUP

OLZ)KIH:NE[\JHQ OHYHO PERNXYXIHNGH[FHHGHG W
H RLOQW KLIKROOWHKP FROMHQW SURILO

6 XEVHW /ILPLW YLRODWLRQ 3UREH

KH R[\JHQ
H

)DLOHG

2[\JHQ SUR
PLVPDWFK

EHKLY IDXOW RFFXUV ZKBREWYRDBHAIXNMHG W
DYOOMVR[\JHQ PRQLWRULQJ ,I WKLV IDXHV H
ERWK R[\JHQ SUREHVHW PD\ WR QEFUHDVH
SDUDPHWHU RU |IH QLMY VDWKHM RI[\{
DUH LQ GLIIHUHQW SDUWV RI WKH IOXH

6XEVHW
2[\JHQ YDOXHV GR QRW PDWFK
YOXH WHPSHUDWXUHV GR QRW PDW
IHLWKHU WKH IGXBQGHRS HRIDIWRQUOH Y]
PDWFK
6HFRQGHRSUREH LV QBXWOWSBE (.

R JLYH IDLO
FEXUV FKH
1 RSWLRQ

HQ SUREH

- K
HOV GR QR

7TULP OLPLW

7KH WULP GULYH KDV UHDFKHG WKH D
DEMHUIPDWLRQ OLPLW

X &KDQJH WULP OLPLW

X 5H FRPPLVVLRQ IXHO DLU UDWLR

6XEVHW 1RW DSSOLFDEOH

DORZHG PD




1R &DXVH

) $XWR WULP
FRPPLVVLRQ
IDXOW

'"HVFULSWLRQ

7KH PHDVXUHG R[NJHIQHGHYHO GXULC(
I_QV‘\!ULP FRPPLVVLRQLQJ 7KH EXUQHU L

Subset : Last auto trim commission setpoint (+32 if adding
air).

DJ DXWR
/ VKXWGRZ

/ JOXH WHPSHU
ORZ DODUP YI
H[FHHGHG

E)O HHFXUUHQW SURILOH RU WKH IOXH WKH

Subset : Not applicable.

V\Q%Ij PHDVXUHG IOXH WHRRZUDKHKORA.YOD

UP YDOXH IR
UPRFRXSOH

/ JOXH WHPSHU
KLIJK DODUP Y
H[FHHGHG

b PHDVXUHG 10 XH WDHNPISHUWHMHEXIG W I
D UP YDOXH IRU WKH FXUUHQW SUR

Subset : Not applicable.

H KLJK
LOH

) &RPEXVWLR
SUHVVXUH

Q$SE0OLFDEOH LI FRPEXMWH. RRQWRSWIY DLV )

IDXWUHVVXUH VHQVRU 7KLV IDXOWKHELOO
PHDVXUHG FRPEXVWLRQ DLU SUHVVXUH GR
IRU WKH FXUUHH@RNY VULQIVHFIRQGV

Subset is not used (will be zero).

VHG XVLQJ
ORFN RXW W
HV QRW PDW

2SWLRQ SDU
XSORDGHG

DFKWRBOWLRQ SDUDPHWHUYV KDYH EHHQ XS
FRPPXQLFDWLRQV &KHFN DOO YDOXHYV Dl
DSSOLFDWLRQ RWKSDUMAWMRBIWL WR

Subset : Not applicable.

ORDGHG YLEC
JH FRUUHFW




1R

&DXVH

'"HVFULSWLRAQ

BURILOH ,QYPOLG 7KLV IDXOW PHD QW KHKBXW WHBIWVFR\QW UR C

QRZ EHHQ GHVHDHFWBGSURILOH LV FR

WKH SURILOH LV QR ORQJHU YDOLG

Subset : Drive number (0 to 9)

GLIITHUHQW VHULDOIRGARY HWK DWQX \EHJ R

WKH PDLQWHQDQF R NVQWLKDHH W KK H H Z

Subset : Invalid profile + 100 (101 to 104).

*+ 7KH VHOHFWHGEBHR IXOGRWOIBWHG UK

Subset : Invalid profile + 100 (101 to 104).

RU p(17(59 LOWKHDOBRLDGMXVWHG

3RZHU XS /R

Subset :

1 — See option parameter 1.0.

254 — Serial EEPROM write failure.
255 — NV Lockout verification failed.

JODPH 7HVW

WXEH LI D VKXWWHUHG 89 LV XVHG

Subset :

1 = Shutter not detected

2 = Input circuit failure

3 = Input stuck on or shorted"

VHOHFWHG SURILOWM ¥EXUEDB XD MEMA\NONDGHIH E X U
VLWH FRQILIXUOWDRDEB QVRW RKRIYOGBGRXY VLWXDWL!

7TKHUH DUH WKHUHBX3RMWVIVROWKLY IDXOW

FYREVERQWUROORY W RQ GBRAMHHUGXS 7KLV ZLOO
QRUPDOO\ EH EHESDWPREWURQ LV VHW WR

+ $ GULYH KDV EHHIHBRIPQ WHK/ILV SURJILOH EXW K
PPLVVLRQI
ZLWK WZR DLU GDPBKNHWHERKRQWKHQ@ GDPSHU LV (
VHOHFWHG ZLWK REWLR/@ SDUDWRKHWHREYLRXVO\

+ BHUYR 'ULYH WKBIQUWGHP LV FRPPLVVLRQHG
WKHQ ODWHU RQH FIKW® HHDGOUREZRR/QIH |L H
KH RULJLG
DW VHUYR DUH QRZ P8 D L GTHHIGNAXW@N RV K D W
VHUYR LV
PHFKDQLFDOO\ IL[HDG DWK M KD RH ZILQDO RQH

EXW KDV QRW EHHQ YHULILHG RQ WKYUV EXUQHU

,Q DOO FDVHV WKHDUH®G\EMWZEWFKLQJ WR DQRW
YDOLG JRRG SUWBRFRPRLRVLRQUQJ WKH SURILOH
MFRPPLVVLRQ UDWLRY PRGH PDNLQJ VXUH DOO
LOQFOXGLQJ KLJK ILUH DUH DFNQRZOHGJHG XVLQ

7KH IODPH WHVW GDUN WHVW KDV IDLOHG 7KLV
ZLWK WKH IODPH LRWSXXW RKXUWWXHW B\OREOHP

IDLC



1R

&DXVH

IDXOW

6HFRQGDU\ UHODHFRQGDU\ 1D XO® Z{ WK RFIK M LPDH. Q

'"HVFULSWLRAQ

PDLQ

SLORW YHQW RU QRQUYRODDWY LKHHSW B FINRXH G

RQFH DQ KRXU ,1I WARHNVRAW HOFLXAQV WYKHH
ZLOO /REFNRXW WREB @DLDVSWR XPEHU

x &RQWDFW VXSSOLHU

Subset : Failed relay number.

6HFRQGDU\
SURJUDP
PHPRU\

FKHFENVXP IDXOWG GLVSOD\ WKH IDXOW QXPEHU

$ IDXOW KDV RFRXBURGUDPVNRKHR R U\ L(Q
FRQWUROOHUHUHRWPY ® RIPBSH DQ KRXU
FRQVHFXWLYH WWHKMW ¥R QAOD RYALB BN R XV

x &RQWDFW VXSSOLHU

Subset : Not applicable.

6HFRQGDU\

$ IDXOW KDV RFFXUUHG ZLWK WKH &38
WKH FRQWUROOBQXZGQUWSBBNRXW IDX(d
x &RQWDFW VXSSOLHU
Subset :

1 = Late test failed.
2 = Early test failed.

WKH FRQV

WKH
I WZR

<

ZDWFKGRJ

ZDWFKGRJ IDX®HWIRUPHG RQFH DQ KRXU ,I| WZR FRQVHFXWLYH

W QXPEHU

I+

) 8VHU )DXOW

V7KHVH IDXOW QIRHUDWHGE E\ WKH XV
SURJUDPPDEHOHRMHFMWH FRQWUROOHU
WKH DSSOLFDWLRQ

HU
DQG ZLOO Y

127( )DXOW DQG

| DEKD/Q MHK\NEQHHWM GHG X SZWR H ILUP




7KH HQJLQHHU V NH\
%\ VHOHFWLQJ WKH HQJLQHHU V NH\HWRUWVL Q RA\HWLCEA WY RWHHD & DMK B EYADHOV
HIWHUQDO LQSXW Q& ROWVIBAXWR VSRIAVHE O MW Sb¥atsHLWKRUGHU WR REWDLQ
PRUH GHWDLOHGEIRXIW WP DDAXICR) WMKDW KDV RFFXUUHG

"KHQ XVLQJ WKH HQWLIQHBBW SIRIV\LL EOSD WRPHIWWDHUW DR&HUHIRUH LW LV QF
DIIHFW WKH RSHUDWLRQ RI WKH EXUQHU

$IWHU SUHVVLQJ WKH (QJLQHHUTYV .H\
X 7KH WRS OLQH RI WKRIZGL.Y §0O D0 BEEMYWVEHHIU QR G WKH YDOXH RI WKH UHJL
X 7KH ERWWRP OLQHIROGWYKRZLWEBGIDN. GHVFULSWLRQ

)RU H[DPSOH

EK025= 2
Burner Status

X ,] WKHUH LV D \BXDW ZS OHVEWKRDQ ® ¥ WEKHHHRU LWKW WRS OLQH LQ WKH
T ZKHUH IDXOW QXPEIMOW YEEVHMW WKQXH DXROW LQIRUPDWLRQ ZL
VKRZQ ZKHQ YLHZLQJ (. QXPEHUV WR

X 8VH WKH 83 '2:1 NH\V WRH KD@XPEHU DQGHVERD G Y] FGRMDW D
X 3UHVV WKH (. WR LKQGBREPP® \§RWS O BIU ZK B 0 RREPADMMBLEF DXOM WR WK H
QRUPDO UXQ GLVSODRW IEDI WNGI\SKBWVHG IRU RQH PLQXWH

6\VWHP (YHQW )DXOW KLVWRU\

7KH 1; VWRUHV LQ HRRWUHPOWL D@ EB®QPDXOWY WKH RPRRUXLOO VWRUH WKH C
HYHQWYV IDXOWNDWRG DWDRVOYW GRQWES@MMVRIY DG WLPH VWDPS 7KH PRV
UHFHQW HYHQWYV DEXGIWN\ D WK B YOLME O D\UXIQRWDODQBEMMHOWKURXJIK &RPILUI
(QJLQHHUV .H\ JLYHV DFFHVV WR WKH HYHQW IDXOW KLVWRU\

7R YLHZ WKH HY HQWF URXOMWX & LW WRRIX JH UV KHQWIND QXPEWKHQ E\ VFUROOLQJ
WKH PRVW UHFHQW QY RIPFXW UL\Q G IHWSHED \H G Q LWIGH DRVSHGHIW FRUQHU RI WK]

)RU H[DPSOH

Event log number Date and time
450 04nug0% 09:03 001 | Subset
Flf Flame Failure

(DUOLHU HYHQW |DHX® W\ LQWGBHH [& QM SXODLN QUKW KHHY B WHD XOW KLVWRU\ ORJ FI
EH QDYLJDWHG XVLQJ WKH 83 '2:1 NH\V




1R

1DPH

/IRZ 9ROWDJH 'LJLWDO
3% * 3%

/IRZ 9ROWDJH 'LJLWDO
3% *= 3%

/IRZ 9ROWDJH 'LJLWDO
3% *= 3%

/IRZ 9ROWDJH 'LJLWDO
3% *= 3%

/IRZ 9ROWDJH 'LJLWDO
3% + 3%

(QJLQHHUYY NH\ SDUDPHWHU OLVW

'"HVFULSWLRQ

LQSXW

KRV WKH VWDWH RI HDFK L

, QSR WH

LQSXW

, QS XA

/IRZ 9ROWDJH 'LJLWDO
3% + 3%

, QS XA

/IRZ 9ROWDJH 'LJLWDO
3% + 3%

LQSXW

'LILWDO ,QSXW 3URI

LOH

'LILWDO ,QSXW 3URI

LOH

SBURILOH 3% + 3%

URILOH 3% * 3%

BURILOH 6HOHFW [/RZ
+LJK YROWDJH GLJLWD

3(

9ROWDJH
O LQSXW

+LJK YROWDJH GLJLWD
3(

D LQSXW

%XUQHU 6HOHFW ,QSXV
3(

V +LJK 9ROWDJH

$LUIORZ ,QSXW /RZ 9R
3% * 3%

OWDJH

QSXW




1R

1DPH
/IRZ ILUH KROG RU ZDU

'"HVFULSWLRQ

PLQJ OHMMX WHGGY LYWYIHOXH DERY
OLPLW EXUQHU IUHH WR PR(

OHDVXUHG YDOXH EHORZ }
EXUQHU KHOG DW ORZ ILUH U
LQ DXWR RU VHTXHQFLQJ PR

1 ZDUPLQJ
5 XODWH

[DUPLQJ OL
I WKH FRQ
G H

)ODPH '"HWHFWHG

I+

1R IODPH GHWHFWHG

I+

JODPH GHWHFWHG

"KHQ ERWK IOWHHJHQSWKHNG W R
WKLV YDOXH ZLOO RQO\ VKR
LQSXWY DUH DERYH WKHLU I

JHWKHU
7 1 1 ZKHQ
ODDPH WKUF

%RLOHU VWDWXYV

%XUQHU ZLOO QRW ILUH E
WHPSHUDWXUH SUHVVXUH H
KDV H[FHHGHG WKH KLJK FR(

%XUQHU ZIDXO HLW K HE MFH P §
SUHVVXUH PHDVXUHG YDOXH
WKH ORZ FRQWUROOHU YDOX

HFEFDXVH WK
HDVXUHG
WUROOHU

bHUDWXUH
KDV IDOOF
H

&RQILUP WR DGMXVW

UROOHU QR®WLQ FRPPL\
FRQWURO LV LQ FRPPLVVLRQ
PRYLQJ WR VHWSRLQWYV

&ERQWUROOWVYLIR@ PR D (
PD\ EH DGMXVWHG XVLQJ WK

VLRQ PRGH
PRGH DQG

DG GULYHV
H 83 '2:1 N

'"ULYH PRYHG

&RQWUROOHU QRW LQ
FRQWURO LV LQ FRPPLVVLRQ
KDYH QRW EHHQ PRYHG XVLQJ
NH\V

&ERQWUROOHU LQ FRPPLVV
KDYH EHHQ PRYHG XVLQJ WKH

FRPPLVVLR
PRGH DQG G
WKH 83 '2:.

L RQ PRGH C
83 '2:1 NH

SRVLWLRQV SURYHG

HV KDYH'VWRSSHG PRYL
IRU SRVLWLRQ SURYH WHVW

5HDG\ IRU SRVLWLRQ SUR
VWLOO PRYLQJ

QJ UHDG\

YH WHVW E

)DXOW DODUP

+ 1R DODUPV IDXOW
+ $Q\ 8Q PXWHG IDXOW DOD

vV SUHVHQ\
JP SUHVHQ

2[\JHQ 7ULP (QDEOH

I+

2[\JHQ WULP RIl RU QRW Z
2[\JHQ WULP RQ DQG ZRU]

I+

RUNLQJ
NLQJ

1IRWH (. ) (.




1R

1DPH
2LO ZDUPLQJ $FWLYH

'"HVFULSWLRQ

IXQFWLRQ LV DFWLYH

&$1B7; )DLOXUHV

VLQFH SRZHU KBXJ&LE/HVIHUR
WKHUH KDV EHHQ D SUREOHH

&RPPLVVLRQ VWDWXYV

1RUPDO UXQ PRGH
$GMXVW UDWLR PRGH
&RPPLVVLRQ UDWLR PRGH

&RPPLVVLRQ VHWSRLQ

W HQW VHWH FXQW EHGQJ F

&ORVHG VHWSRLQW
3XUJH VHWSRLQW
,JQLWLRQ VHWSRLQW
/RZ ILUH VHWSRLQW
SURILOH VHWSRLQWYV

&RPPLVVLRQ 6HWSRLQ

v UKHIQQWHPEME RI VHWSRLQWYV W,
VXFFHVVIXOO\ HQWHUHG GXUL

UDWLR VHVVLRQ

ORGXODWLRQ UDWH

/RZ )LUH
+LJK ILUH

%XUQHU 6WDWXV

6WDWXV RI WKH VWDUW XS V|
VHFWLRQ

JXHO 3URILOH 6HOHFW

1XPEHU RI FRPPLVVLR(

1R VHWSRLQWY HQWHUHG
&ORVH VHWSRLQW RQO\

&ORVH DQG SXUJH VHWSRY
&ORVH SXUJH DQG LJQLWI

SURILOH VHWSRLQWYV

HU ZEZKRBD RRUWWQILUB EMFDXVH WKH F
QRW XS WR WHPSHUDWXUH DQG WKH RL

$ FRXQW RI WKH QXPEHU RI WLPHV WKH
FRQWUROOHU KDV IDLOHG WR VHQG D P

XQOHVV

&XUUHQW FRPPLVVLRQLQJ PR

RPPLVVLR(

KDW KDYH |
QJ WKLV FF

7TKH FXUUHQW PRGXODWLRQ UDWH RI WK

HTXHQFH

H@KH FXUUHQWO\ VHOHFWHG IXHO SURILC(

) VHWSRLQWYV HUHQXREHWKRH VHWSRL
FXUUHQW VHOHFWHG SURILOH




1R

1DPH
ORGXODWLRQ PRGH

'"HVFULSWLRQ

7TKH FXUUHQW PRGXODWLRQ PR

$XWR PRGH

0DQXDO IURP NH\ERDUG
/RZ ILUH KROG IURP NH\EHR
IRFDO
IRFDO
2)) ITURP 'LVSOD\
(I ZRXOG EH ORFDO /)
ZRXOG EH ORFDO DXV
(. 3KRWRFHOO ,5 VHQVRU6VIQQDOYPDAKHUHFHLYHG IUR

LQSXW )RU WKH SKRWRFHOO

)XOO\ GDUN QR IODPH

89 VHQVRU VLJQDO YDOXHIQDO YDOXH UHFHLYHG IUR

LQSXW

+ )XOO\ GDUN QR IODPH

IHDUHVW VHWSRLQW

7KH QXPEHU RI WH
ZKLFK VHWSRLQW WKDW LV Q
FXUUHQW PRGXODWLRQ SRVL

9ROWDJH UHIHUHQFH H

UURU 9 HHQ W K/HK P HHDMMRUH G
UHIHUHQFH DQG WKH FDOLEUI

7\SLFDOO\ WK\ YEHO XH ZY D(
ZLOO RFFXU LI LW LV ! Y
HQVXUH QRQH YRROMKIM I® R D S X
DERYH YROWYV

76"

DUG 76

+
R PRGH

P WKH 10D
5 LQSXW

P WKH IOD

H SURILOH
HDUHVW W
WLRQ

MWRDOWDJH
DWHG YDOX

PG )
| WKH YDO
WV DUH

56 &RPPXQLFDWLRQV

VARDIWOMN EHWZHHQ DQG ZK
DFWLYH RQ WKH ORFDO LQWH
PRGEXV LQWHUIDFH

HQ 56 LV
iUIDFH QR

)XHO 6ZDS 6WDWXYV

&XUUHQWO\ XQXVHG ,lI QRQ
LV LQ WKH SURFHVV RI SHUIR
VZDS ZLWKRXW WXUQLQJ WK

JHUR WKH
UPLQJ D IX
H EXUQHU

6KXWGRZQ VHWSRLQW

7KH QHDUHVW VHWSRLQW (.
EXUQHU ODVW ORFNHG RXW

ZKHQ WK

$GMXVW UDWLR FRXQW,

HUOKH QXPEHU RI WLPHVY DGMX
KDV EHHQ XVHG

W UDWLR F

&RPPLVVLRQ UDWLR FR

XQKHHQXPEHU RI WLPHV FRPPL

VVLRQ UDW

PRGH KDV EHHQ XVHG




1R

1DPH
2[\JHQ PHDVXUHG YDO

'"HVFULSWLRQ

H7TKH FXUUHQW IOXH R[\JHQ YU
WKH )LUH\H SUREH LI

2[\JHQ SUREH VWDWXV

+ 3UREH 2.
,QWHUQDO IDXOW
,QWHUQDO IDXOW
+HDWHU IDXOW &DXVHV
&HOO WHPSHUDWXUH RXW
&HOO PLOOLYROWV RXW
&DQ EXV HUURU

SUREH FDOLEUDWLQJ LQ
6HH RSWLRQ SDUDPHWHU

3UREH FDOLEUDWLQJ LQ
RSWLRQ SDUDPHWHU

2[\JHQ WULP VWDWXV

1RWH 7KH YDOXHV WR
ELQDU\

I WKH YDOXH RI (. LV
VSHFLILFDOO\ OLVW
ILUVW VXEWUDFW V
YDOXH \RX FDQ DQ
IURP WKH UHPDLQG
WKH QH[W KLJKHVW
FDQ DQG VR RQ

(DFK YDOXH LV D SRWH(
ZK\ WKH WULP LV QR
6HH H[DPSOH EHORZ

2 WULP ZRUNLQJ RU
+ QR R[\JHQ LQWHUIDFH FR
WKH QRJIRWI B QHIULDEH QXP EH U
RURSWLRQ QRW
& Wk
He WROWRY bR Sxw  QRW
UKH KRYRIRVWULP W\SH VHOHFW
5 WKHQ WULP QRW VHOHFWHG

AU VREWYRPWORW VHOHFWHG
YDOXH VRXyLDO FRPPV

+ 2VHWSRLQWV RU

DWLDO. UH Q
WZR@#W%x% QRW
1RW PRGXODWLQJ
,Q FRPPLVVLRQ PRGH

BUREH IDXOW\ VHH (.

IORZ YD

([DPSOH | RHU

(.

UWHRODWREOY ZK\ WKH WULP LV QR

OXH DV PH

ILWWHIG

RI UDQJH
RI UDQJH

UHIHUHQF!

DLU 6HH

QQHFWHG
HQWHUHG

HG E\ RSWI

YLD DX[ LQ

LD GLJ L S

OXHV LQFR

W ZRUNLQJ

7KH KLIJKHVW GHVFULSWLRQ QXPEHU WKDWWD ® IEH VXEWU

ILUVW SRVVLEOH 3BHRERQIDXYXO W\’

6LQFH
GHVFULSWLRQ
SRVVLEOH UHD
DERYH

6LQFH
GHVFULSWLRQ

SRVVLEOH UHDVRQHYV GHVFHQSWLRQ QRWHG

WKHUH PR»GLOVERQD® UHDVRBVWLQF

HWVRKRNUO G VWL ORQDBID W@ MR RN W/

QXPEHWWKPWHEDIQU EP D/ W
VRIIWSRLOEWY RU IORZ YDOXH

QRWHG DERYH

FH WKH KL

KH VHFR
LQFRUUHI

QXPEHU WKDW FDQ QRZKHHWKABEMEUDFWHC

2[\JHQ VHWSRLQW

&XUUHQW R[\JHDKY MW ¥RRQ®\
LI WULP LV HQDEOHG DQG ZR

DERYH ~

DYDLODEO
UNLQJ




1R

1DPH
([FHVV DLU

'"HVFULSWLRQ

([FHVV FRPEXVWLRQ DLU DW
ILULQJ SRVLWLRQ

WKH FXUUF

2[\JHQ HUURU

(UURU EHWPHIBY XUHG YDOXH
2 VHWSRLQW

DQG

7TULP GHYLDWLRQ

WR

IORZ 'HYLDWLRQ LQ DLU IORZ DLUIORZ LPSRV

*DV SUHVVXUH GLVSOD
LQ RSWLRQ SDUDPHWHU

SUHVVXUH VHQVRU VHQVRU
JDV PXVW EH VHOHFWHG

NRDWX DAVGVIDW SUHVVXUH IURP WKH JDV

PXVW EH H

936 9DOYH FORMM WLPH

W/LPH IRU ZKLFK RIDWKHKIOOY
WHVW ZLOO EH FRQGXFWHG
GRZQ WR |THUDIEIXWLONRB8W RI
YDOYH SURYH WHVW

1 SURYH
7KLV WLPH
WKH

*DV SUHVVXUH wHeR @Y EO O3 OD[LPXP 3UHVVXUH GURS ULV

XQLWYV

7KLV YDOXH LV RQO\ YDOLG
SURYLQJ WHVW ZKHQ (. LV
LQFOXVLYH

H OLPLW

DOORZHG GXULQJ WKH YDOYH SURYH WH

GXULQJ WK
EHWZHHQ

9DOYH SURYH VWDWXYV

V RI YDO6WIDSMURYLQJ VHTXHQFH

ODLQ 3&% LVVXH

7KH LVVXH QXPEHU RI
WKDW WKH ILUPZDUH LV H[SH
GLIITHUHQW WR WKH DFWXDO
FRPSDWLEOH

WKH PDLQ F
FWLQJ 7KL
8& % LVVXH

6RIWZDUH LVVXH

ILUPZDUH

7KH FXUUHQW UHYLVURQ RI WKH

6SDUH

13

&38 VHULDO QXPEHU ORZ7KH GLJLW &38 ERDUG VHUL
GLJLWV &38 VHULDO QXPEVWHU LKOLOKQXPEHU LV GLVSOD\HG LQ EOF

GLJLWV

GLIJLWYV

DO QXPEHL

'ULYHVY DW VHWSRLQW

WKHLU VHWSRLQWYV ZKHUH

QRW PRYLQJ

1RQ ]JHUR * 2QH RU PRUH GU
DW WKHLU VHWSRLQW

V ZKLFKSG@HVWHHMWDMH AXUUHQWO\

+ $00 GULYKHHWLD MHWWRWQWY DQG DUH

LYHV DUH «




1R

1DPH
'LILWDO UHOD\ RXWS

'"HVFULSWLRQ

FXUUHQWO\ VZLWFKHG RQ
'LILWDO 2XWSXW 21 'LVS

YROWDJH
'LILWDO 2XWSXW 21 'LVS

YROWDJH
'"LILWDO 2XWSXW 21 'LVS

YROWDJH

3" &20 3' 12 3" 1& IRz
YROWDJH RU OLQH YROWDJH

'LILWDO 2XWSXW 21 00
3" &20 3' 12 3" 1& [RzZ
YROWDJH RU OLQH YROWDJH

'LILWDO 2XWSXW 21 00
3" &20 3' 12 3" 1& [RzZ
YROWDJH RU OLQH YROWDJH

'LILWDO 2XWSXW 21
'DXJKWHUERDUG 3= &+ 3= /
92/7%$*( $1' &855(17 21/<

'"LILWDO 2XWSXW 21
'DXJKWHUERDUG 3= # 3= /
92/7%$*( $1' &855(17 21/<

$QDORJ ,QSXW
ODLQ 8QLW 7HUPLQDO

7KH UDZ $'& FRXQWYV IURP DQ

$QDORJ ,QSXW
ODLQ 8QLW 7HUPLQDO

$QDORJ ,QSXW
ODLQ 8QLW 7HUPLQDO

$QDORJ ,QSXW

ODLQ 8QLW 7HUPLQDO
SUHVVXUH

3$ WR IRU WR YROWYV
P$ FRXQWV
P$ FRXQWV
7KH UDZ $'& FRXQWV IURP DQ
3$ WR IRU WR YROWYV
P$ FRXQWV
P$ FRXQWV
7KH UDZ $'& FRXQWV IURP DQ
3$ WR IRU WR YROWYV
P$ FRXQWV
P$ FRXQWV
7KH UDZ $'& FRXQWV IURP DQ
3$ WOVRIRDV WR YROWYV
P$ FRXQWV

P$ FRXQWV

KWWKHREGRPELQDWLRQ RI GLILWPO RXWSXW

OD\ 35 &2«

35 12 35 1& /RZ YROWDJH RU OLQH

OD\ 35 &2

35 12 35 1& /RZ YROWDJH RU OLQH

OD\ 35 &2(

35 12 35 1& /RZ YROWDJH RU OLQH

'LILWDO 2XWSXW 21 ODLQ 8QLW

LQ 8QLW

LQ 8QLW

DORJ LQSX

DORJ LQSX

DORJ LQSX

DORJ LQSX




1R

1DPH

$QDORJ ,QSXW

ODLQ 8QLW 7HUPLQDO
DOVR UHPRWH VHWSR

'"HVFULSWLRQ
7KH UDZ $'& FRXQWV IURP DQ

DORJ LQSX

$QDORJ ,QSXW

ODLQ 8QLW 7HUPLQDO
DOVR ERLOHU PHDVXU

3$ WR IRU WR YROWYV
L Qp/§ FRXQWV

P$ FRXQWV
7KH UDZ $'& FRXQWV IURP DQ
3$ WR IRU WR YROWV
HegY DOXHrxQwv

P$ FRXQWV

DORJ LQSX

$QDORJ LQSXW

'DXJKWHUERDUG WHUP
3= $OVR 96'

7KH $'& FRXQWV IURP DQDOR
LopoWR IRU WR P$

J LQSXW

$QDORJ LQSXW

'DXIJKWHUERDUG WHURP
3= $OVR 96

7KH $'& FRXQWV IURP DQDOR
LoDoWR IRU WR PS

J LQSXW

'DXJKWHU ERDUG )UHT
3= WR YROWYV

X HRQ¥N VY QWKHVPHDVXUHG ITUHTXH
LOQSXW ,I WKH LQSXW LV QRW
ZLOO EH IRU 2)) RSHQ FLUF

QF\ LQ +] R
FKDQJLQJ
LW DQG

'DXJKWHU ERDUG JUHT
3= WR YROWYV

X HD¥FN VY QWKHVPHDVXUHG ITUHTXH
LOQSXW ,I WKH LQSXW LV QRW
ZLOO EH IRU 2)) RSHQ FLUF

QF\ LQ +] R
FKDQJLQJ
LW DQG

'‘DXJKWHU ERDUG )UHT
3= WR YROWYV

X HOFM\LQBRKWPHDVXUHG IUHTXH
LOQSXW ,I WKH LQSXW LV QRW
ZLOO EH IRU 2)) RSHQ FLUF

QF\ LQ +] R
FKDQJLQJ
LW DQG

2[\JHQ SUREH FHOO WH

P3KINHDMNWHPWBHUDWXUH RI WKH ]l
WKH )LUH\H R[\JHQ SUREH LI
VKRXOG EH YHU\ &0 RRH DNFR X
RSHUDWLRQ

LUFRQLD FF
ILWWHG 7
JDWH

$PELHQW DLU WHPSHUI

DWKHHVHPSHUDWXUH PHDVXUH(

5 E\ WKH LG

WHPSHUDWXUH WMWHGR BQLIWV |DUH Z&
&38 XWLOL]DWLRQ 7KH SHUFH@OWPOWDREY RI WKH &38
6KRXOG EH OHVV WKDQ DW DOO WLPFE
6HFRQG 2 OHYHO 7KH PHDVXUHG IOXWHHB[\JHQ OHYH
E\ WKH VHFRQG R[\JHQ SUREH|LQWHUIDFI
7KLV LV SURYLGHG IRU PDQXIPFWXUHUYV
RQO\ DQG PD\ EH UHPRYHG LQ IXWXUH Y}




1R

1DPH

6HFRQG SUREH VWDWX
/IRQJHVW WDVN QXPEHYJ

'"HVFULSWLRQ

V 7KH VDPH DV (.
) SUREH 7KLV LV SURYLGHG IR
GLDJQRVWLFV RQO\ DQG PD\
YHUVLRQV

EXW IRU WKH VHFRQG F

) PDQXIDFVW
BEH UHPRYHC

/IDVW SURJUDP E\WH DA
S3URJUDP VL]H

b GAKHVWMLY WKH OHQJWK RI WKH

VHOHFWHG WKLV VKRXOG PD

PDQXIDFWXUHUVY SURJUDP

FXUUHQWO!'
D XVHU SLU
WFK WKH S

OHQJIJWK JLYHREB\FWKH VRIWZQUH

6HFRQG FHO&L WHPS

WKH VHFRQG RRBEIH QLI ILWWH

7KH LQWHUQPBBOOUFRREBUDWXUH RI

I~

1o

6HFRQG IOXK WHPS

7KH
WKH VHFRQ G RRBEIH QLI ILWWH

IOXH WHPSHUDWXUH DV

PHDVXUHG

GJ

'ULYH (UURU YDOXHNWRI

SHUIRUPV D VDIHW\ VKXWGR
SRVVLEOH WR ORRN DW WKH

ORFNRXW WRPKQDINEHWBXVH

RU GUKMHAVXUUHQRW HEOWWLR' B W D OWRH |
7TKHVH YDOXHW ZKMH® IWKH]FRQWUROOHU

4Q VR LW F
H YDOXHYV

%XUQHU F\FOHV

EHUKRI QWP HY WKH EXUQHU
KDV DWWHPSWHG WR VWDUW

%XUQHU /RENRXWYV

ORFNHG RXW

7KH QXPEHU RI WLPHV WKH EXUQHU KDV

&RPPLVVLRQ GDWD EDH
YHULILFDWLRQ SURJUH

EDFNHG XS LQ WKH GLVSOD\

ENKISLY FRXQWV XS DV WKH EDANXS LV YH!
VIXKHQ WKH EXUQHU LV UXQQLRJ
EHWZHHQ WKH DFWXDO FRPPLVVLRQLQJ
WKH EDFNXS L\ ORXIRGWRWEUR $ YDOXFE
RI LQGLFDWHI W QM(DWHVEDFNXS KDV

EHHQ YHULILHG VR DOO FRPHLVVLRQLQ.

, I D GLI

)ORZ YDOXH

7TKH LOQVWDQWDQHRXYV FDOFX

FRPPLVVLRQLQJ IRU WKH FXU
YDOXH ZLOO VKHRAMMKWM KID\W ZF

YDOXH ZLOO EH $W ORZ
GLYLGHG E\ WKH WXUQ GRZQ
WULP LV DFWLYH WKLV ZLOO
LV DFWLYHWWIXEN ZXHXD IORZ

ODWHG DLU

YDOXH DV XVHG E\ WKH R[\JH|Q WULP 1XQ
IORZ YDOXHVY KDYH EHHQ HOWHUHG GXUL

UHQW SURII
RUUHVSRQG

WR WKH FXUUHQW PRGXODWLRQ UDWH $

ILUH LW ZL¢
RI WKH ERL
WUDFN DLLU




1R

1DPH

,5'& /IHYHO

'"HVFULSWLRQ

I WKHLY VRS XWR IXQFWLH
SDUDPHWHU WKHQ WKH 10
GHWHUPLQHG E\ WKH DPRXQW
VLIQDO (. ZLOO VKRZ WKH
YROWDJH OHYHO RQ WKH LQS
WR WKH UHVLWVWBQ6 HG R HWKR
5 UDGLDWLRQ ¥BOQWV RSHQ
FHOO YRWWYURXLRWFHOQO
YDOXHV DUH EHWZHHQ DQG

Q RSWLR
DPH VLJQD
RI TOLFNH!
DYHUDJH '&
XKW ZKLFK |
EDFNJURXQ
FLUFXLW
O 7\SLFDO

(N

6SDUH

19

&RPEXVWLROHN VX UH
DGGHG ZLWK ILUPZDU

(.

_|

AUUBRWRPEXVWLRQ DLU SUHVVX

YEOGNVWRRQ WR WKH PDLQ DLU
FRPPLVVLRQ PRGHV WKLV ZL
PHDVXUHG FRPEXVWLRQ DLU
PRGH WKLVWKEBOG-BRPEXVWLRAQ
SUHVVXUH HUURU ZKLFK LV W
WKH PHDVXUHG DQG H[SHFWH

UH VHQVRU
SUHVVXUH
DO JLYH WK
SUHVVXUH

DLU

KH GLIITHUH
G DLU SUH\

6SDUH

189

JLUPZDUH W\SH 37

7KLY VKRZRIWKKHHADUY
SDUW QXPEHU IRU WKH 1;
XVHG IRU SUBGWFMGMDWILILFQO

WZDRXHJ GL.J
LUPZDUH ,
WLRQ

X 7KH SURGXFW DOORZRQRRI FOWWRRY]WRBDOD I K@ WIURQ V
LQFOXGLQJ WKH PR XTKHWH @ DL O R @ WWRRZH WH © B RVHQ WERH @V K H
GHIDXOW PRGXODWLRQ FRQWURO IXQFPW MRCH SDRWMRIAPAR LQ
YHULI\ WKLV KDV QR BDHHDSS$IDS 6 D WHE O MRS FIKIHLF NI XZ|L W K
WKH HTXLSPH QW & X RIDEKHENUDPMMRODYDLQDEOH

1R

(. VKRZQ LQ QH[W WDEOH DUHGR®WEBRBROBWLERQVKH ORD

1DPH
3, $FWLYH

'"HVFULSWLRQ
. WKH YDOXH LV ~ 6HWSRLQ

SURJUDP 7KH YDOXHV JLYHQ EHORZ DUH (IRU WKH ODWHVW YHUVLR(
SURGXFWLRQ YHUVLR@EXW DX\WVHUDURIUDGG WR WKHVH

W 3," VHW

3, $FWLYH

I WKH YDOXH LV 6HWSRLQ

W 3," VHW




1R

1DPH
&RQWURO /LPLWV $FWU

'"HVFULSWLRAQ
YHl WKH YDOXH LV

WKH FRQ\
DQG ZLOO W X URQWDIQHS ERXIU QN
GLFWDWHV 7KH ORZ DQG KL

RQ (. DQG
| WKH FRQWURO OLPLWYV DUF
(. ZLOO EH ]JHUR

VURO OLPL
W KH ORDG
JK OLPLWYV

1 KROGLQJ

8VHU PRGXODWLRQ PR

5 H KLV ZLOO EXR UHPDRO O3 FXVWR
PRGXODWLRQ SURJUDP PD\ F
LI LW LV PRGLI\LQJ WKH PRG

D

KDQJH WKL
KODWLRQ U

3, QRW UHTXLUHG

I WKLV YDOXH LV ~ WKH LQW
LV QRW UXQQLQJ 7KLV PD\ E
EXUQHU LV RIl LQ FRPPLVVL
IRU DQRWKHU UHDVRQ

HUQDO PR
H EHFDXVH
RQ PDQXD

%XUQHU )LULQJ

| WKLV YDOXH LV WKH EXU
IXHO YDOYHV RSHQ RU LW |

DHU LV ILUI
V LQ SRVW

:DUPLQJ /LPLW $FWLYH

, I WKLV YDOXH LV WKH ZDU
VHH RSWLRQ SDUDPHWHU
EXUQHU DW ORZ ILUH VWDWX

PLQJ OLPLW
LV KROGL
v

S5HPRWH 7UDFNLQJ $FW,

LYIHWKLY YDOXH LV ~ WKH UHP
IXQFWLRQ LMHDREWY.IRQ6SDUD
7KH $872 PREGROWDWH Z LG

IURP DQDORJ LQSXW

RWH WUDF
PHWHU
O FRPH

5HPRWH 6HWSRLQW $

EWIL WKLY YDOXH LV WKH UHHR
IXQFWLRQ LV PREWLRE& SEHHD P
7KH YDOXH RI 6HWSRLQW ZL
LQSXW

RWH VHWS
HWHU
OO0 FRPH IL

&RQWURO OLPLW H[FHH

GHG

1RW XVHG E\ WKH VWD
PDQXIDFWXUHUV SURJ
EH XVHG E\ D FXVWRP

D& hu G
UDP 0D\
SURJUDP

&RPPV PRGXODWLRQ D

FWLYH

1RW XVHG E\ WKH VWD
PDQXIDFWXUHUV SURJ
EH XVHG E\ D FXVWRP

0 & ohu G
UDP 0D\
SURJUDP

/HDG VHOHFWHG

&RQWUROOHU KDV D FRPPDQ

5 WR EH /H

5XQQLQJ DV OHDG

&RQWUROOHURK WK ARGHT X R Q

FH VAVWHP

VW 60DYH 21

VW 60DYH LV UHTXLUHG 21

Q66ODYH 21

QB ODYH LV UHTXLUHG 21

US60ODYH 21

u®ODYH LV UHTXLUHG 21

1HZ /HDG DVVHUWHG

$ QHZ OHDG KDV EHHQ VHOHH

WHG




1R 1DPH '"HVFULSWLRQ

(. /HDG LQ 3URS EDQG /IHDG LV PRGXODWLQJ WR WKH ORDG LQ
WKH SURSRUWLRQDO EDQG

(. %XUQHU DYDLODEOH %XUQHU DYDLODEOH IRU MHTXHQFLQ

(. 60DYHV VODYHVY DYDLODEOH

(. 60DYHV VODYHY DYDLODEOH

(. 'RQIW FRQWURO 6/ 60DYH ZLOO QRW EH XVH|G

(. 'RQTW FRQWURO 6/ 60DYH ZLOO QRW EH XVH|G

(. 'RQIW FRQWURO 6/ 60DYH ZLOO QRW EH XVH|G

(. 63 VHOHFWHG UHPRWHO\ WKLV YDOMHFRQWKH' PRGXDDWLRQ
VHWSRLQW 63 HOHAFBEHEBQUHPIRWHO\ YLD
VHULDO FRPPXQLFDWLRQV LQFOXGLQJ V
DQG PRGEXV

(. %RLOHU VHTXHQFLQJ ARAPXIOWLE DWOROYV WKH FRQWURO LV UH

JRRG VHWSRLQW VHOHFWLRQ UHTXYHVWYV YLD

FRPPXQLFDWLRQV LQFOXGLQJ PRGEXYV
ERLOHU VHTXHQFLQJ 7KLV XVXDOO\ LQ
WKDW ERLOHU VHTXHQFLQJ LUV ZRUNLQJ

(. $8; LQSXW LQ XVH 7KLV YDOXH LI RSWLRQ SDUDPHWHU
DQDORJ LQSXW IXQFWLRQ LV QRQ JHUI

(. /DJ RQ WHPSHUDWXUH DPFWLYH DOXH RQWUMRIHLV FXUUHQWO\
EDQNLQJ EDVHG RQ D WHPSHUDWXUH VF
IRU 63

(. 5SHPRWH OHDG VHOHFW/H@KLYVY YDOXH LI DOQRWKHU |ERLOHU KEC
VHOHFWHG WR EH OHDG ERLOHU LQVWHD

(. 63 VHOHEWHG UHPRWHOAM WKLY YDOXHUVWWKHRGXODWLRAQ
VHWSRLQW 63 HOHAFBEHBQUHPIRWHO\ YLD
VHULDO FRPPXQLFDWLRQV LQFOXGLQJ V
DQG PRGEXV

(. 3UHORDG ODJ VWDWXV| 8VHG LQWHUQDOO\ WR NHHS (WKH VDPH
ZKHQ WKH OHDG ERLOHU FKDIQJHYV

(. WR 1RW XVHG E\ WKH vwbDRd&roluG

(. PDQXIDFWXUHUV SURJUDP 0D\

EH XVHG E\ D FXVWRP SURJUDP
(. 6HWSRLQW FRQWURO |YDIOKKHWP FWXDO YSROOQWRIBAHHWI|DSSOLHG
(. 6HWSRLQW FRQWURO |YDOKXHFWXDO YSRAXWRIBMHW I |DSSOLHG

IRZ FRQWURO OLPLW

7KH DFWXDO YORZX H RRQ WWKRO
LQ SRLQW EHLQJ DSSOLHG

OLPLW FX\

+LJK FRQWURO OLPLW

7TKH DFWXDO YDOXH RI WKH +

LIJIK FRQWU

FXWRXW SRLQW EHLQJ DSS(

DLHG




1R

1DPH
6SDUH

'"HVFULSWLRQ
13

OHDVXUHG 9DOXH

7TKH FXUUHQW ERLOHU PHDVX
YDOXH VKRZQ ZLWK LQFUHDW

UHG YDOXH
HG SUHFLV

(. $872 PRGXODWLRQ UDWH/KH PRGXODWMR QVKIBWRLWKDL ZLOO ILUFK
LI LQ $872 PRGH SURYLGLQJ|RSWLRQ SI
LV QRW JHUR RU
(. 6HTXHQFH VWDWXV 1RW DYDLODEOH IRU VHTXHQFH
$YDLODEOH IRU VHTXHQFL|QJ
1HZ /HDG VHOHFWHG
5XQQLQJ DV /HDG
JLULQJ IURP VHWSRLQW
%XUQHU VWDWXYV
(. %DQNLQJ ZDWHU WHPSHSBWXDA ZDWHAMXWHPBHLYEXUHG LQ
R
(. WR 1RW XVHG E\ WKH VWDRG&GDUG
(. PDQXIDFWXUHUYV SURJUDP 0D\
EH XVHG E\ D FXVWRP SBSURJUDP
(. 3URJ &EXUUHQWO\ WDXQREWXWHUY FXVWRP
XVHU PRGXODWLRQ SURJUDIP QDPH DQ
UHYLVLRQ QXPEHU LI DSSOLFDEOH
(. DUH FRQWUROOHG E\ WKH ORDGHG FROXEBBWLRABQSURJUDP 7
EHORZ DUH IRU WKIHRQDW HVWRGKHFWLRQ YHUVLRQ EXW XVHU SURJUDP
FKDQJH DGG WR WKHVH
7TURXEOHVKRRWLQJ
"LVSOD\ *HQHUDO
SUREOHP 3RVVLEOH FDXV 6XJJHVWHG DFWLRQ
'LVSOD\ VKRZV JWIWSOD\ &%$1 EXV ZLUBGHFN ZLULQJ RI &%$1 EXV |37 DQG 37

VHULDO QXPEHU

EGRRQRWFWO\

GDWD IURP FRQWIIR@O FRQWURO O H U| GGRWM ANXPRILQ FRQWUROOHU [ORZ YROWD
HOHFWURQLFV IXVH )6 ,I FORZQ LQY!
DOO ORZ YROWDJH H[WHUQDO ZLULQJ
IXVH LI QHFHVVDU\ ZLWK P QHZ RQH |
FRUUHFW W\SH DQG UDWLQJ

"LVSOD\ XSGDWHWVQYBORIGKH &$1 GHY[LEKMANDYLULQJ Rl WKH FDQ|FDEOH

RU VHHPV WR |UHWKHH Z¥2RQ&$1 ZLUHV|FURVVHG

VFUROOLQJ D SI

QXPEHU

D RLY W H U




SUREOHP

'LVSOD\ ZLOO Q
DW DOO

SRVVWLEHOH F
RWO £ JKVBSO\ WR GL
PLVVLQJ
0DLQ FRQWUROOHU

DX6XJJHVWHG DFWLRQ
VESIOHDEN IRU 9%& RQ 3 DQ(
&KHFN IXVH )6 ,I EORZQ

&R WK UX@® IORZ W R 0 VA HZ HY
UHSODFH IXVH LI QHFHVVI
RQH RI WKH FRUUHFW W\SH

3

[ QYHVWLJD
LQJ DQG
DU\ ZLWK D
i DQG UDWL

7

OHDVXUHG YDO
LQFRUUHFW

HURQJ VHQVRU YRO\
"URQJ VHQVRU LQSX
,QFRUUHFW VHQVRU
"URD]HUR W V

NVOKHFN 6(16 6833 OLQN VHH
B KWA\SMI 6 (16 ,1 OLQN VHH

ZKHEQJZLULQJ WR WHUPLQ
&KHFN RSWLRQVSDUDPHWH

DOV 3%
U

WR

+RXUV UXQ VKR

Y4 ILOH VHROHBWH

5 JDOHOBRM. GRHLO R U

ORGXODWLRQ U

DWHNUQYHU QRW PRG X

ODWWQRU EXIURIWK WR DUW

XS VHTXHQTF

%XUQHU VWDWX

& RQ WQRWVIOLHQW LQ QHF
ORFNRXW PRGH

RQ XBQBWMWIDWXY EHIRUH

KXWGRZQ (

*DV SUHVVXUH (
VKRZQ

DROW VHQVRU QRW V

HOHRAWMBQVRU BHOGF RSWL

RQ SDUDPH'

*DV SUHVVXUH

[ QFRHBWFWS D Q ,QF AKX

s & KHHAWHRISWLRQ S

DU D




6WDUWXS

SUREOHP
%XUQHU ZLOO Q

SRVW.IHOH FDX 6XJJHVWHG DFWLRQ

RERPYWDRBWOHU LQ QR(
+LJK FRQWURO OLPL
&RQWURO LQ FRPPLV
PRGH

%XUQHU RII YLD VHU

$LU SUHVVXUH VZLW
1R IXHO VHOHFWHG
%XUQHU QRW VHOHF

D ¥YROG WA ORFNRKWZKHQ 10
N HIFHHGHG
VERQFAWDWLR QG ZHWVRWHPS
3UHVV 1(;7 WR DGYDQFH WR
LDO FRPPV
7XUQ WKH EXUQHU 21 XVLQJ
FKLV W MONH BD G 3URILEXV
VHFWLRQ DQG EXUQHU VW
WG LQH ZKDW WKH FRQWURO
FKHEN @ (. (.

XOWV F

WR GUR:!
OH[W VH\

&RPYLH:
RGEXV L
DWXV (.
OHU LV :

'ULYH SRVLWLRQ
RFFXUV EHIRUH (
PRYH WR SXUJH

L QW RWXHWWFORVH SRV
5 PDYWRAK DFWXDO FOR

| VEKRIGN GRHQEW/FN SRWHQWL

VIRRRWRRUWLEQR VZLWFKHYV
5HVHW FORVH SRVLWLRQV
UDWLR PRGH

RPHWHU

XVLQJ

'ULYH SRVLWLRQ
RFFXUV ZKHQ GU
SXUJH

LEOOVMRIDX@®@ WM XUJH SRVL
LEYHH VU HIEHKAHG

W& RIMNF DHHGREM FN SRWHQW L
PRWRU PLFUR VZLWFKHV
5HVHW SXUJH SRVLWLRQV X
UDWLR PRGH

'"ULYHV VWXFN DV
DQG EXUQHU KD\

V' ULQHWLRIDQ QRW UHD
S RWL W IURIG

RKK HFQIL WRAW Q UL WIFKLHRY \DZ/Q G O

3LORW PDLQ D
YDOYHV ZLOO QH

QIR ABHG RQ %851(5 §
W RSHQ

(/ &KHFN WHUPLQDO 3(

'"ULYHV VWXFN DV
DQG EXUQHU KDV

V, 1 OQ MW RRQWLPH KDV
ILUHG

RW HRDIVRGWLRQ WLPH W

RPHWHU\
LQJ FRP

LOQNDJIHY

R HODSYV

S5HGXFH LIJIQLWLRQ WLPH RS

&RPPLVVLRQLQJ

SUREOHP SRVW.HOH FDX 6XJJHVWHG DFWLRQ

&DQQRW JHW SD

VW 3 ZLBGAH) RRXVY

YBUWYT DERYH 6HH PEXUQH

3[ RU $[ GLVS
IODVKHV FRQVW
PRWRU SRVLWLR
EH DOWHUHG

DDJLYHY DUH PRYLQJ
D QW ORPQRII LQ DGM)
QYRR QR s GLVS

9DOYH SURYLQJ WHV

WRILSRVRWLROLYHY WR SRVLW
VWU BRXBQHU RQ LI \RX QHH
CHDHBQZDUGYV

WOL® $RB MH/XYH SURYLQJ W

2SWLRQ SDUDPH
DYDLODEOH

WSHOR W RWU RSWLRQ S
PXVW EH VHW ILUVW

D&HW HRBMWILRQ SDUDPHWHU X
JHUR YDOXH WR HQDEOH RWH

2SWLRQ SDUDPH
DGMXVWDEOH

WHB @QRBDVVFRGH HQ
EXUQHU ILULQJ

WRWHE RMKH VXSSOLHU SDVYV
WKH EXUQHUFKID EHIRU MV KH

1RW SRVVLEOH V
FRPPLVVLRQ UD

VERXISQWHHU SDVVFRGH

Vi X B8R ILULQJ JRH
DGMXVW UDWLR PRG

1 (IQQWFHRW BPREWHFW SDVVFRGH

VXQWREXUQHU RII DQG WU\ D
H

1RW SRVVLEOH W

B XRINOHWHU SDVVFRGH

1 L YHRIUVXFSWOLHU 8D VVWFRIGH

DGMXVW UDWLR

PRGH

WLRQ S

J ZLOO C

LRQ
G WR DG

AVW WR
VXDOO\ ;

HU SDUI
FRGH DC
YDOXH
JDLQ

RQWK W




*DV YDOY

H SURYLQJ

SUREOHP SRVWLEHOH FDX 6XJJHVWHG DFWLR
3URYLQJ VHTXH(QFLR MLMNDHOVIDY SUHVV X &K HENVRBWLRQ SDUDPHWHUYV W R
ORQJ WLPH YROXPH RU OHDNDJH| UDWK[EHRWHG WLPH VKREZQ RQ (.
ODLQ YDOYH GRMHWQW YDOYH KDV EHHXNFORSWHEQ SDUDPHWHU
QRW RSHQ
9HQW YDOYH GRHV QRO RS HERW YHOWFEWHG &KHFN RSWLRQ SDUDPH
ODLQ YDOYH DQQ®RAWYPADAURYLQJ QRW [V&IGHAWRSEWLRQ SDUDPHWHU
YDOYH GR QRW|RRHOGHG RQ %851(5 6(f &KHFN IRU IHHG RQ WHUHRLQDO 3(
ORGXODWLRQ
SUREOHP SRVWLHOH FDX 6 XJJHVWHG DFWLRQ
6HQVRU RU PRGXODWDRYW VWWWLQJ [ @KRENHESWLRQ SDUDPHWH U
LQDFFXUDWH 9 VXSS ONIMHWLQFR|BKHFMW 6(16250@ ©833/< OLQNYV
QWHUPLWWHQW| SRRLWAHR QH@BERLQW |LORWR RVRE RMGF WRDVH WKH VHWSRLQW
IDXOWV WKH 3 PLFUR VZLWFKI$BWKWMURDZD\ [URP WKH 3 SRVLWLRG
3RRU (DUWK RU VF UHSHQLFRN ZLULQJ
YHHGEDFN SRWHQWLRRNWHWRWRWIEURVV UDQJH|DQG FKI
IHHGEDFN LQ FRPPLVVLRQ UDWLR PF
EXUQHU RII
&RPPXQLFDWLRQ WR &KHMRZLULQJ
PRWRU V
&RQWUROOHU VWXFAMDWDOXH H[FHHEGVRVIIDWORL QW
ORZ ILUH ‘DUPLQJ OLPLW DFWLYHW IRU ERLOHU WR ZDUP XS &KHFH
&RQWUROOHU LQ 0$183UHRGMWKH $872 NH\ WR FKD|QJH WR |
(IWHUQDO ORZ ILUH KRRGHRWPRYH IHHG IURP $X[[LQSXWV
PLVVLQJ $872 LQSXW MMRPHFWHG &KHFN (.
EXUQHU FRQWUROOHU
Q PDQXDO PRGH J,QFUHDVH WKH PRG UDWH XVLQJ p8:
&KHFN 3, SURSRUWLRQDO EDQG PX
EH JUHDWHU WKDQ JHUR WR PRGXOI
&RQWUROOHU V\W&HULDW BPRPPXQLFDWLRQIWEOH RU FKDQJH PRGXODWLRQ V
PRGXODWLRQ UOWH LQ &RPSXWHU VRIWZDUH
&RQWUROOHU LQ FRPPUNVVRS@PREHQ (17(5 WR HRQWHU UX




,QYHUWHUYV

3RVVIEFOH &DXVH

S3URFOHP
A
]
i
e —
TIME

Inverter does not start because it
does not receive a RUN signal.

Ensure that the inverter receives a
RUN signal from the burner fan
motor output daughter board fitted
on the NX&6100 control.

B

SPEED
|

Inverter has a slow start.

Non-linear output from inverter or
inverter's PID is enabled

Ensure that the inverter's slow start
feature is disabled.

Check that the inverter's output is
selected to be linear, and that the
inverter's own PID loop is

TIME disabled.
" Current limit reached * Slow down the inverter by
a increasing its acceleration /
i deceleration time settings.
& Noise * Check cable screens.
g
TIME

SPEED
y i

b

TIME

Current limit reached.

Non-linear output from inverter or
inverter's PID is enabled.

Slow down the inverter by
increasing its acceleration /
deceleration time settings.

Check that the inverter's output is
selected to be linear, and that the
inverters own PID loop is disabled.

SPEED

v

TIME

Fan failed to stop before restart.

Increase the inverter stop time by
increasing option parameter 093
on the NXG6100 series control3.

SPEED
v

TIME

Control is unstable

Adjust option parameters 9.0 and
9.2 on the NX6100 control to
reduce accuracy & slow down
control response.

Check Option parameter 9. 4
matches the acceleration /
deceleration time programmed into
the VSD.

VSD is current limiting. Increase
acceleration / deceleration time in
VSD and option parameter 9.4.

In extreme cases, it may be necessary to increase the inverter error talerance to prevent non-volatile
lockouts caused by positioning faults (set option 9.1 = 1). This must enly be changed if an inverter
error of £55 will not cause unsafe combustion

BROXWLRQ



2[\JHQ PHDVXUHPHQW DQG WULP

SUREOHP

2[\JHQ GLVSOD\
DYDLODEOH

SRVW.HOH FD

ORRVR[\JHQ SUREH LQ
VHULDO QXPEHU HQ

X 6XJIJHVWHG DFWLRQ

W(IQW BB H/ HQLDWO QXPEHU LQW
NVHUHG

R RSWLR

1R LQOHW WHPS
GLVSOD\

AUPWXROHW WHPSHUD
QXPEHU HOQOWHUHG

WORUMH B B WDHU QXBEHU LQW

R RSWLR

,QOHW RU IOXH
GLVSOD\ IODVKH

V RPGEHIW IDW KM v QWY
VSUREH QRW LQVWDO
FRUUHFWO

RWKHEN ZLULQJ
OHG DQG ZLUHG

1R HIILFLHQF\ G
HITLFLHQF\ LQFR

| YBOO\VIRW®RY GLVSOD\

UURHEQQOHW WHPSHUD
1R FDORULILF YDOXH

IXHO EHHQ HOWHUH(

6HH HIR R[\JHQ GLVSOD\Y
NGHIHH LG RVISQOMW WHPSHUDW X
i IRU WKH FXUUHQW

5 (IDQWHR) WK'H YDOXH IRU WKH

UH GLVE

IXHO LQ

2[\JHQ GLVSOD\

VERREEHI QRW KHDWHG
RU RWKHU SUREH ID

EEHRAMW (. &KHFN (. + PXV
XDEBRYHf& WR ZRUN

W EH

2[\JHQ WULP ZLQ

O QROWRAR RS H UMW P Y

%RLOHU MXVW ILUHG

3UREH FDOLEUDWLR
HQWHUHG FRUUHFW(
UREH QRW KHDWHG
SUREH LQVWDOOHG
6HW WR PRQLWRU R(
SUREH LQ FDOLEUDW
7TULP EHLQJ UHVHW

7ULP OLPLWYV VHW W
7ULP LOQWHJUDO JDL
&RPPLVVLRQLQJ GDV

WV8VH (. DQG
LV RSHUDWLYH
&KHFN WKDW RSWLRQ
&KHFN RSWLRQ SDUDPHWHU
X5LW IRU WKH ERLOHU WUDQ
LJQLWLRQ :DLW IRU PRGXO

WR GHFLGH LU

D 5D ERMAH Q RAER®MY RSW
D\&KHFN (. + PXVW EHf® BWRRY H
XZRUHNW &KHFN ZLULQJ

| QFRUUHFWO\

D@KHFN RSWLRQ SDUDPHWHU
LRKHFN RSWLRQ SDUDPHWHU
&KHFN RSWLRQ SDUDPHWHU

R&KHRN FCRZLRQ SDUDPHWHU
Q &KHHWF NVRRS MAIURRQ SDUDPHWHU
/R RPHVNIRQWIHQ DQG IORZ YDO
IRU DOO SURILOH SRLQWYV L{J

| WULP

WR
VSRUW W
DWLRQ

VHW \
VHW
VHW \

\% ;

; DUH
KHV EHH(
WKH ILL




, QYHUWHU YDULDEOH VSHHG

7KLV PDQXDO PD\ FRYHU PRUH WKDQ RQH PRKHIG N QRWKH 1: VHULHYV
DGGLWLRQDO LQKHPARW LARIQMXWWFKDSWHU

6\VWHP FRQILIXUDWLRQ

7KH 1; FRQWBERQWWRO RQWHRIWWUZRFARQYWUWROVR IXHO DQG RU DLU GULY!
GDXJKWHU ERDUGKHLWWHGIQEWRY®UM HIUKER®IXG] K RIQUWUHRIOWH W KH XVLQJ

P$ RXWSXW FKDQQHOVV DK HVRKWSHWGE JQHDIG WHR MKH LQYHUWHU V. $
HQFRGHU LQSXW LV XVHG WR PRQLWR W QWKHJ WHHHLG EWDHF SIULVIFODVOL QUR W KD I K
PRWRU V

,Q DGGLWLRQ WR WKH P$ VLIQDOVPRWR U § WDWWHVYLYQDOWR WHDXL BB G
WKH YROW IUHH UHOD\ FRQWDFW V ROXWHKH \BDXXIQWWURER DY &/ HS\O ARV H HH
UHOHYDQW RSWLRQ SDUDPHWHU

INVERTER
RUN/STOP
ETC SPEED
Daughter REFERENCE
Board SPEED
FEEDBACK
Relay Output |-~ Alternative
?epee:;‘ack rlllllllllllll k. 4
! OPTIONAL }
4-20mA OUT ------=- :speeb § MOTOR ]
4-20mA IN $ SENSOR
EessmEEmEEEEER




'"HVFULSWLRQ RI FRQWURO PHWKRG

'XULQJ VWDUW XS RI WKH EXUQHU DQGJHHIWKH DQ\ GRRYWWYR®YPRWR\SR C
GULYHV WR WKHLU ?PLERQLEYPYS RV LWHIR® PEWRWWGRZ®Q RXWSXW FXUUHQ
HDFK LQYHUWHU G WLDAHN V7 KR UF R/ W UBRY HMMLHRWD VW R & WKHQ PRQLWRUV W
IHHGEDFN VLJQDOV RI DOO GULYHV DQBKERR ZIHWHV VWWRHUFH & R QV R H PYRDUQ XOHA
FRPPLVVLRQ WLPH ,QWRWHPBDIGXHW KRR/ HRUW RJ 8 8 VUWER® LY JILYHQ DQG Wi
FRQWURO SBRRYRUMNLOH ORFNRXW

7KLY WHVW SURYHWW KH FKHGUELDYHN UV HREW O D /@ Q IWRFRDUW WKH SRWHQWLRP|
ZKHUH ILWWHG KDY WRMW WHRWHRGPRWRU VKDIW

0 WKH WHVW LV VX RO/ P RYCH WWIKGIOF R VR PVKHG UG R P ILVVLRQHG SUH SXU.
SRVLWLRQV RXWSXYWMIWHUWR DOWKHQEBLHUNY MCKHQHR\SSRMLWKRQV DV VHW
GXULQJ FRPPLVVLRQQD IDVOS\RVVWLR ELRDQSH WIRH FRPWQRQ YRODWLOH OR

, ] WKH EXUQHU VWDON®W X\SK HVFRXQMFBRCH ZI IUAA XHR@QAY IRROVKH LQYHUWHU GXU
PRGXODWLRQ $ FORVHG ORRS PHWKRG LWHR MSKORMUWEHHIKHHHHDE RN WRBQ
PDGH EDVHG RQ WKH YDOXH RI WKH IHHGEDFN VLJQDO

, ] WKH IHHGEDFN VLIRDO QWRWPWEIUGEWILYR QU XHQ JFRQKEH ORRS FXUUHQW GUR
RU HQFRGHU IHHGED RN ODZIOGO S KH | RRBMWOO R R QP RYXRMO D W

6HWWLQJ XS WKH LQYHUWHU IRU XVH ZLWK WKH 1; VH
7TKH 1; ZLOOLAZARURRN W IKOYWHPWHWWAKIFURWBRBEDQ

P$ VSHHG UHIHUHQFH LQSXW
P$ VSHHG IHHGEDFN RXWSXW RU XVH VHSDUDWH HQFRGHU
SHPRWH UXQ VWRS FRPPDQG

7KH LQYHUWHU PXMQRXH KS RVRHD FX® O HY DVKHH PERMARHD BV DM TXLUHG $ JR
LQGXVWULDO LQY NUWHULZEIDDW KROWHPBI R QG FDWEBMOLW\FDQ VXSSO\ ZHO
UDWHG PRWRU ORDGKRYV RRPHVWEHR NRPHVRKLPRWH. NIRU PLQXWH $0Q
+9%$& LQYHUWHU W\ISLF® ORPW X P K® YREEDBRMIGN\ DQG PD\ QRW EH DEO
DFFHOHUDWH GHFHOHULEWE\ WKW RPRXOR F XKINH 6 B/QOAHP SR IGULRQ IDXOW
ZKHQ GULYLQJ WR SXUJH

X X X X

$QDORJI LQSXWY DQG RXWSXWYV

7KH DQDORD QQ SRS X WV PL$ U HWHKWH Q FHHGEQEN W LJQDOV RQ WKH LQYHUW
EH FRQILIJXUHG LQ WKH IROORZLQJ ZD\

X P$ VLIQDO WKLV PRQ S DMPRSMAU DG KHUD ERDUG
6SHHG UHIHUHQFH LQSXW

6SHHG UHIHUHQFH RXWSXW XQOHVV XVLQJ HQFRGHU

OLQLPXP IUHTXHQF\ +] IRU P$ VLJQDO

OD[LPXP UHIHUHQFH IUHTXHQF\ DV UHTXRYNGI@RPLQDOO\ +] IRU
OD[LPXP IHHGEDFN IUHTXHQF\ VDPH DV UHIHUHQFH IRU P$ VLJQDO XQ
1R ILOWHULQJ WLPHDRRQQWDDWH OLPLWLQJ

'LILWDO LQSXW
7KH GLJLWDO LQS>»W23 RQWKKHSBQ Y HUMRHU IMKRXGGLRHWKH IROORZLQJ ZD
Xx 581 6723 IURP HIWHUQDO LQSXW 127 LQYHUWHU NH\ERDUG

X X X X X X




X

581 6723 DFWLYHHKHIEKHUJL]H WR VWDUW

&RQWURO FKDUDFWHULVWLFYV

7TKH FRQWURO FKDKBDRWMHUWHIFVKRRXW G EH FRQILIXUHG LQ WKH IROORZI

X X X X X

$FFHOHUDWLRQ DQG GSBHAHPDWIRD BVPRXWWREHH WKH VDPH
BWUDLJKW OLQH VOLRM EW WZFHFFHHDHHDHUHQFH SRLQWYV

ORWRU WR FRDVW WR D VWRS ZKHQ 581 VLJQDO LV UHPRYHG
1R FULWLFDO IUHTXHQFLHYV

'& EUDNLQJ PD\ EH QHBBHAIBOHUIRWR®Y LV QRW OLQHDU

ORWRU FKDUDFWHULVWLFV

7KH IROORZLQJ PRWRULFKNMYUKBRWHLEH HOWHUHG LOQOWR WKH LQYHUWHUTYV

X X X X

ORWRU QRPLQDO YR@WEDOW BRBHIW HFT X HSOM WWHBIQRER VIR W X SSOLHU GDWD
ORWRU FXUUHQW DQG WHPSHUDWXUH OLPLWYV

8 ) UDWLR 8VH WKRSWMBURB®S(RIU IDQV DQG SXPSV

ORWRU VOLS UDWLR 8VH GULYH GHIDXOW LI XQNQRZQ

6HWWLQJ XS WKH 1LRU WMWHUEZHWK D LQYHUWHU GULYH

,Q RUGHU WR XVHYMHQZL@KHD WH P $CUQRVSFWILBRHD OMKHY HUWHU LQWHUIDFH GI
ERDUG PXVW EH |LWONHGN HEW ARUBHRIAMD N H Q

X

(QWHU FRPPLVVLRQ PRGH

(QWHU RSWLRQ VHW PRGH

/RRN DW WKH GLWHWMMHB IR YWWKEXIW) TKNKRZA/SOPY DKIRHGEDFN VLIQDO R
VSHHG P$ DR D IHHGEDFN VLIJQDO RHQFRIGHUXWHGEDRN WKH YDOXH
GLVSOD\HG ZLOO GHSHQG RQ WKH IUHTXHQF\ PHDVXUHG E\ WKH LQSXW
EHORZ ,I WKH GLVSOD\ LV IODVKLQJ p+LIJKY WKH IHHGEDFN VLJQDO LV
WKH SRODULW\ RI MWMKHH BLR U QN K/ HHFYRGIHQWOL W KBIXBW\WDVHY FKHFN WKH
DQG RU WKH RSWURQRQDUKDHP HYYHUWHU

ORQLWRU WKH UHIHUHQFH VLJQDO IURPARWKHVKH L QGXUIW WWH G ERDVHI G HO
83 NH\ VKRXOG LQFUHBIVHUDEN IFXQUXS WR1 RH\DVWKRWHEEB GHFUHDVH WK
FXUUHQW JUDGXDOO\ GRZQ WR P$

JRU HQFRGHU IHHGEQPNKWHLIQB BV WH UYW R XW\WQRDAPXEG\ +] RU  +]
GHSHQGLQJ RQ PRWRU UDWLQJ ORFDOQ@DHWW NHHTXRQF\ GRS8NQBAL G
96' RU 96' 7KLV ZRXOO PIHIH XWH GUSIXT® HGHFUWR $GG DERXW  WR  WR

WKLY YDOXH WR HQVXUH LW LV WKH PD[LPXP \RX ZRXOG HYHU H[SHFW

RSWLRQ SDUDPHWHGLVRIUD\HG7KBIO X HV KRX O/& LlQRE LEHYH  WR L H

W R YRU UHOLRXQG LB\ HYVXUHG WRD®/fW KH IRIHYEED F N 7KLV LV

ZK\ D VPDOO SHUFH®WRJIJWKKN DGWHDOH YQOXKHHHRIWMHIRGSDUDPHWHU 6
RSWLRQ SDUDPHWHWR FKRIEN VEBLV YDOOHVXRIQJ D FDOF

JRU WKH UHVW RI WKHSBRPRGXWIHR QVWHG WL WH H @ QWwkHJ WBPH zD\ DV D PR
LEQYHUWHU GULYH KIBRQD POYRVHBDIRRXW BRVLIWERE® SXUJH SRVLWLRQ D
LIQLWLRQ SRVLWLRQ DQG XS WR SURILOH SRVLWLRQV




/KH R[\JHQ WULP RSWLRAQ

CAUTION

X 8VH H[WUHPH FDUH KK KDIHOBEQREH DURREZBOR|YKHDW S

X (QVXUH WKH EXUQHUHPRR LRPEWRHS UREWKIH RO X H

X ,] WKH ERLOHU LV UWRKEW KRS B U R BHH @ HEFCROYQHNGL QL L W RAYII U
VXSSOLHG VLQFH GDQRBIURKY PRIRQG IR 1@ DA IEQ 8 KH B X H

2[\JHQ 3UR SUREH GHVFULSWLRQ

7KH R[\JHQ WULP PRRQ WR GLHMIL IXQGRWR BEE XVHGRIMHQ SUREH 7KLV

SUREH RIITHUXUDWW DHFSRRRGH DHGELDELOLW\ ZKHQ PRXQWHG LQ DFFRU
JXLGHOLQHV LQ WKLV VHFWLRQ

7KH SUREH LV DYDLODEOH LQ WKUHH GLIITHUHQW VL]HV
,QVWDOODWLRQ RI R[\JHQ SUREH

fireye
Model Ne. Dimension A Dimension B Weight
6083/1 173mm (6.8") | 219mm (8.5") | 2Z.4kg (5.31b)
BOB3/2 362mm (14.3%) | 408mm (18.0")| 2.9ug (6.4lb)
6083/3 F18mm (28.2%) | 757mm (31.4")| 3.6ug {7.0b)

217 (B.5) Dimension B

100 (3.9)

Dimension A




ORXQWLQJ WKH R[\JHQ SUREH

7KH SUREH PXVW EH MROQHWHE KIDQVDHB) V MUIDW MK 3\ WV KIHQ VO WKH JDV W XE
RSHQ HQG DQG RXWKR MK WHXE B @ W X8 RAK\HLLERFRU HWWKH 10D QJH VKRXOG EH
ZLWK WKH JDV WXEH DMQNR H® GRIZY ZDHEBR S R WWEDEXD® WS ZLWKLQ WKH VDI
3UREH PRXQWLQJ ZLWK WKH IODQJH KRG LYBREWD € ROVQWARHSWDERW DEFHS

— P
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PREFERRED MOUNTING PROBE MOUNTED ON SIDE.
>~ [
} ‘ 1 \‘ FLUE Y
= oS | s W /
| < { ]% s {
SECTION
| »\J} I{é"\ ONDD. f ?l] f
\[ I~—____ PROBE MOUNT HOLES SHOWN 3 - ¥
o (SEE HG220371) E E
< > NOTE ORIENTATION RELATIVE
FLUE D FLUE TO FLUE GAS FLOW. <_._ e *
GAS GAS FLUE g% Y
i | GAS %’
’ ‘ ‘ .'/_ - I/\ |/
| T
sl kol PROBE MOUNT HOLES SHOWN
L7 ™ SEVIEW \‘Ao - (SEE HG220371). HOLE ORIENTATION
SECTION ON C-C C iy SECTION ONF-F. RELATIVE TO FLUE GAS FLOW.
TOP VIEW PROBE MOUNT HOLES(SEE HG220371)
SECTION ON A-A. NOTE ORIENTATION RELATIVE TO
FLUE GASTELOW. UNACCEPTABLE MOUNTING
( . L { SIDE VIEW HORIZONTAL FLUE
B ‘-I FLUE ,_@\ , B PROBE MOUNTED UNDERNEATH,
GAS 72 s
tce = "— /"t 5 D ®
A | E *A = i il {
y e NON-PREFERRED MOUNTING
\ e [ HORIZONTAL FLUE
/ o / PROBE MOUNTED ON TOP.
R DO NOT FIT PROBE IN
SECTION ONB-B THIS POSITION.

SIDE VIEW.

7KHUH DUH WZR W\SHYRHABDWYHH XK B WDAIH) J :R WHKUHWWKHU I1ODQJH WKF
YHUWLFDO FHQWHUVEXIRZIK) RIOQWKKH GLO@RH Q H WEKRXGWR WKH JDV IORZ GLUE

VWDLQOHVY VRWRHMRFNHW FDS VFUHZV SUJRE S UIDRYWG HKPIRRQW

7KH SUREH IODQJH WWPESH PDWEWB LRXWG DW WKH WHPSHUDWXUH RI WKH I¢
DGGLQJ ODJJLQJ ZKLRX WPHR RMDHG! VE R HP R X @XAO MDKAHH SARRREGIH QVDWLRQ ZLOO |
IOXH ZDOO RI RLO EHORZ DRSLSAUHRY LIV O\X O P&V H SUREOHP GRHV QRW RFF
ILUHG LQVWD O O DRADLRRDVX VEHX BIUREDRIP V \GDWMLWA ERWE&HQVHPSHUDWXUH RI \
IDOOV EHORZ f&

7KH PD[LPXP IOXH JRVHNIENP SHUDW 2z&




PART A DIRECTION OF
_ FLUE GAS FLOW
MOUNTING
FLUE WALL BE220069 M6x25 ST.STL,
/ SCREW - TAP
FLUE WALL IN 6
/ POSNS ON 80

FLUE APERTURE (3157 PCD TO

A i

~b-

\
/

M6 PROBE /< \@\&{tﬁ :

MOUNT HOLES

o5 £ | u
o g \ E 5
3 \ dl Z
i \| I
) W ~|o
E W VIEW OF MOUNTING PLATE s|e
3 ‘\‘. WITH COVER REMOVED. 2
1
| GASKET BE220060
N2 POSNS.

MATERIAL: MILD STEEL

PROBE MOUNT SYSTEM - FLAT WALL FLUE. FINISH: ZINC PLATE.

DIRECTION OF
FLUE GAS FLOW

PARTB

3{1/8") FILLET WELD
£ ALl ROUND

.30:

FLUE APERTURE

o

[ 1)
1T

()
L

W

o

—

M6 PROBE /K
MOUNT HOLES

| GASKET BE220060

&

-
VIEW OF MOUNTING PLATE
WITH COVER

20

(0.78")

WELD FLANGE

PROBE MOUNT
BEZ20345

ALL DIMENSIONS IN MILLIMETRES
INCH EQUIVALENTS ARE IN[)
PROBE MOUNT SYSTEM - CYLINDRICAL

OR FLAT WALL FLUE.

7KH SUREH HQG FDS FBOHLHRPD UH P ROMHDXUBEND HL ARVQLESU W RHHQHDEO@OBHFHP H QW

ZLWKRXW ZLULQJ

7KHY YYH[DB® ) RQ@ FASHF 1$ UIDRJEHH WUKHHIDUUAY WHR FIROLEUDWLRQ

JDV SRUW DQG WKHWDPISH I DWWBEBUWKDPAWH 3BOV BVWXEHHWWO\ LOQWR WKH I(

JDV VDPSOHV WR EH BSBDZDRWUI HVXW RVERIW WD HQ \WURPHQWDWLRQ

% R W K

EH NHSW VHDOHG GXUOWURIRIRADYDREBWHD QRAUPB BRXWBD W H




$SSHQGL]

&DOLEUDWLQJ DQG VHUYLFLQJ WKH R[\JHQ SUREH

3UREH FDOLEUDWLRQ

WARNING

%HIRUH SURFHHGLQJ ZLWK SUREH FDOWDEDMLRRQU BQWBXUH \RX KD
UHIHUHQFH JDV VXSBOH VHQPKRHUIHOGN\K RDPRESOMM R QVKH F
SURFHGXUH 7KH FDOLEUDWLRQ JDV FR @RSHMQL\RQDIWDLRIP RWWW EH H
DQG WKH R[\JHQ WHVRV IR FANVRE O H S DXMLRHWRBUV LR Q
'"HSHQGLQJ RQ WKH VDWWRP RMRMHUBXPD\ EHV FFROHIHBWR G
WR WKH VIVWHP LQDYKLFR\POUH V8O AVOEEUQPWYRSIL\HG WR
WKH FRUUHFW SUREH
.| WKH SUREH FD O LFEKUHFPW HREQZ MUEWR @EHL QY HQVXUH WKDW
R[\JHQ OLPLWV KDYHR®WRWRBDHHQ ZKWFK FEXWURDMUW BRAN RXW
WR RFFXU ZKLOH WKH FDOLEUDWLRQ LV EHLQJ SHUIRUPHG

3URFHHG ZLWK SUREH FDOLEUDWLRQ DV IROORZYV
(QWHU RSWLRQ VHW PRGH XVLQJ WKN VIMWMH RYDEIMQQYW UDWLR SDVVF

6HOHFW RSWLRQ BDRGDWHHW MAKH YDOXHDWRWEKH WRE AMMDPWUDWLRQ RI WK
FDOLEUDWLRQ JDV WR EH XVHG

6HOHFW RSWLRQ BQUDKH WGHWSOD\ DQHBWHWRXUH LW LV

6HOHFW RSWLRQ PMWDPKIVMHIWH WKH YDRPKXKWHU WRH QG WKHQ SUHVV (1
7KH R[\JHQ WULP IXGEWRRQHZLGL OQ G M/ RHDW\IVBAUDPNVIHVDLQ)~ PRGH

$SSO\ WKH FDOLEUDWLRQ DLU VXSSA\RWRS VKW R[QIFHQWSKIREKDRD BHBEQD
FROQOQHFWHG VHOHFW RSWLRQ SDUDPHWHMW YDOXHQG YLHZ WKH SUREH F

$OORZ WKH RIIVWWOMD ORI WK VG VIPQEFMWQRSMWRIRQW WKH YDOXH WR T
WKHQ SUHVV (17(5 7KMIRQFMQLRMUZLOO DOBDWERHSVV\DEBR@LOO EH LQ
SFDOLEUDWH UHIHUHQFH JDV’ PRGH

$SSO\ WKH FDOWRUWWH RQ\JBY SURBHNFRQFEHUWWILWREBWREHHQ FRQQHFW
RSWLRQ SDUDPHWHU DQRG YLHZ WKH SUREH JDLQ YDOXH

2QFH WKLV KDV EHHQ FRQQHFWHG VBQGFPW HRZSWEKRQSSBEEPHWAUY DO X}
%HIRUH HQDEOLQUPMKI® RMAURIQ XMLQJ RSWLRQ SDUDPHWHU HQVXUHI

JDV VXSSO\ LV UHPRBYIREH URPCWKKIDW WKIHR QUFRREHWFBQGERIDS LV ILWWHG
LQFRUUHFW R[\JHQ PHDVXUHPHQWYV




2[\JHQ 3UREH )LOWHU 7HVWLQJ

7KH ILOWHU FDQ EW WHFNFRMH® Z WAKKKRIXREWHURPHWKIRFBIHGLQ) HQVXUH W

WULP IXQFWLRQ LV GLVDEOHG XVLQJ RSWLRQ SDUDPHWHU

7KH FKHFEN LV FDUWIHE PXW PWODWVFX PLQV LQWR DWKIHRRDIDVEBRQQHFWLRQ
RQ WKH UHDU RI WRW SWUREHK B GOIBHRBEOBD FREFEKEWLIQWWKH SUHVVXUH GUR

7KH SUHVVXDI® GHRRKXQG E\ PROMGIFMHVQHD RU VQPNVKH IORZ OLQH WR WKH
FDOLEUDWLRQ JDV FRQQHFWLRQ DV VKRZQ EHORZ

Calibration air pump.
o See
e
=l e O NOTE
350cc/min below
—_—
150mm (61ns)
max
.

, ] WKH SUHVVXUH LVDWAR JDRYVYH RU PRXJ\WHWEKH UHGWEBHG

127()LUH\H RIITHUV D FD OB DS\DLLRY GXPBHWX B $BRFBOGIHL\WRH\H 'LVWULEXWR
GHWDLOV

5HPRYLQJ WKH R[\JHQ SUREH IURP WKH IOXH

CAUTION

%HIRUH DWWHPSWLH 8 WRRE HHPRIYW P RJ G WWKHH VB R WOHHPUD , W LV
HVVHQWLDO WR VZRMW WK Q\FKH CEDQHMHHBNYE RQ FLIR QR [ G H

PD\ EH SUHVHQW LQ WKH IOXH

6LQFH WKH ERG\ RIOWKEHHSKREHLIV ZWB X EH RHBWWIBDWLVWD QW
JORYHV WR KROG WKH SUREH

'R QRW RSHUDWHKWKW BRI BURAEMRU EODQNLQJ SODWH ILWWHG
GDQJHURXV OHYHOV Rl FDUERQ PRQR[LGH PD\ EH SUHVHQW LQ W

X




7KH JLUH\H 2[\JHQ 3UREH:;70SHUHWDLQHG NVQ[WRP VOO ®OHY VRFNHW KHD

FDS VFUHZV

x /RRVHQ WKH VFUHZHVSWHRBEH HQGWDS DOGRDQOMKWKB HF[LEOH FRQGXL\
FDXWLRQ WKH HQG FDS XQLW PD\ EH KRW

X $FFHVV LV QRZ DY B O®FEQUH FADRO WKHI P MQCHVE B RY ITBRPRWKIH SULQWHG FL
DOORZLQJ WKH IOHWWO®JFR R GNOVE I RG\WF RP SWUKHHWSHU RIEWMK WKH SO XJ

6LQFH WKH ERG\ RI MDKHEHUREW ZLW ZL GROXE/H GHBRW VUBYVLWNDQW JORYHV \

WKH SUREH

X S5HPRYH WKH VL[ WWWDKELRUREHIADQ RHP MW WH DEWH & DWLQJ FDUH QRW
GDPDJH WKH VHDOLQJ JDVNHW

X 7KH RQO\ FXVWRPHUWRWSOBFNMREQBXMDDICHRPRARXSOWHU

X ,I LW LV QHFHVVIXHWH R @Y ZKWEHMMKHGUWREH EQDDNAGNLQJ SODWH VXSS
WKH HTXLSPHQW PXVW EH ILWWHG WR WKH SUREH IODQJH

X S5HILWWLQJ LV WKUHPHRYHDWY S URIFW & M UMK HQWRUHZ W IPDIW WLIKWHQHG VH®

JLOWHU UHSODFHPHQW

x 5HPRYH WKH R[\JHQ SUREH IURP WKH IOXHDRQW XIDWBUBHEGVK® YRNVWOR Y
IOXH WKHUPRFRXSOH PRXQWLQJ EORFNV IURP WKH VQRXW

X %HIRUH UHPRYLQJ WWID VIOHYEW PWIHAVIBAKIHIY ZKLFK UHWDLQ WKH VQ
LPSRUWDQW WR KRO® RN EFRE®XWRGRYREWRRSIURWKEOW GHSRVLWYV IURP
WKH SUREH ERG\

X KHQ WKH QXWV DQG ZDVKHUV KDYH E HHH @ WHPQR RHIGW WH HP RQ@RW WQB D\Q
WR DOORZ WKHIPDSHWPLEH MIRVEHUUHPRYHG

X 7KH QHZ ILOWHU OQWPHEREO\ SDWADQ W KNHHG ELHQ WRVWKH VQRXW EHYHOH
VLGH LQZDUGV

x 7KH VOQRXW FDQ EHLQHIWKWWGW KK VIXUWHU ORFDWHY LQWR WKH SUREH
ZDVKHUV DQG QXWXWHKRXGGYHH XYHIQ W LLIDONH ULWWRVVHPE OV KHRI WKH 1ODQJFH




YJLUH

\H 2

3UREH &RQQ

Calibration port.

= Removable terminal block

NOTE: There is no screen
termination point. The screen in
the 6-way cable must be cut

short to the PVC outer cover.
7HUPLQD ORGXOH )XQFWLRQ 9ROWDJH 5DW
3+ 2 7ULP ,QWHBURAEH %ODFN 9
3+ 2 7ULP ,QWHUIDFH 3UREH 5HG 9
3+ 2 7ULP ,QWHUIDFH 3UREH <HOORZ 9
3+ 2 7ULP ,QWHUIDFH 3UREH *UHHQ 9
3+ 2 7ULP ,QWHUIDFH 3UREH  %ODXH
3+ 2 7ULP ,QWHUIDFH 3UREH :K[LWH 9
3+ 2 7ULP ,QWHUIDPW WKBXRRFRXSOH :KLWH
3+ 2 7ULP ,QWHUIDBN WKBXRRFRXSOH *UHHQ 9

6HH 1;3. 7\SH R[\JH@\SWRIPHPDQXDO IRU IXUWKHU GHWDLO




TURXEOHVKRRWLQJ LQYHUWHU SUREO

SUREOHP 3RVVLEOH &DXVH 6ROXWLRQ
A Inverter does not start because it Ensure that the inverter receives
o does not receive a RUN signal. a RUN signal from the burner
w coniroller at the same time as
o the NX&100.
el —-
TIME

SPEED

S

TIME

Inverter has a slow start.

Late RUN signal.

Non-linear output from inverter or
inverter’s PID is enabled

Ensure that the inverter's slow
start feature is disabled.

Ensure that the inverter receives
a RUN signal from the burner
coniroller at the same time as
the NX6100.

Check that the inverters output
is selected to be linear, and that
the inverters own PID loop is
disabled.

SPEED

I

T

IME

Current limit reached

Noise

Slow down the inverter by
increasing its acceleration /
deceleration time settings.
Check cable screens.

SPEED

N

T

IME

Current limit reached.

Non-linear output from inverter or
inverter's PID is enabled.

Slow down the inverter by
increasing its acceleration /
deceleration time settings.
Check that the inverters output
is selected to be linear, and that
the inverters own PID loop is
disabled.

SPEED

N

T

IME

Fan failed to stop before restart.

Increase the inverter stop time
by increasing option parameter
9.3 on the NX5100.

SPEED

[+

T

ME

Control is unstable

Adjust option parameters 9.0, 9.2
and 9.3 on the NX6100 control to
reduce accuracy & slow down
control response.

Check Option parameter 9.4
matches the acceleration /
deceleration time programmed into
the VSD.

VSD is current limiting. Increase
acceleration / deceleration time in
VSD and option parameter 9.4,

,Q HIWUHPH FDVHV LW BDODWRHLQHBHDWHJWKYH W OSHUNNMHEHNVWRD | H W\
VKXWGRZQV FDXVHG ID\X®RWL WMHRW IREWLR @ XVW RQO\ EH GRQH LI DQ LQYH
RIr ZLOO QRW FDXVH XQVDIH FRPEXVWLRQ




3," 7TXWRULDO
3, $GMXVWPHQW

7KH 1; XWLOL]JHY DQG DGYDQFHG DOJRHWWRPQV) RVSIH D W R URBIMQWRD LA
FRQGLWLRQV 7KLV VG EEHHHLWY HQR W H K\L IV GIVOKPYRAWWHAG DR B SSOLFDWLRQ 7K
VKRXOG KDYH D EDWLF RIQWE KK VM BOBH\VRBEHWR WHH WHUPV SURSRUWLRQD
DQG GHULYDWLYH

SURSRUWLRQDO

7\SLFDO ROGHU PR G X{PEWRAY R Q\¥VWHPRFRIUWIKRYXRXAGVEH VLPLODU WR W
ZLUH W\SH IRXQG RQ PRVW VWHDP ERLOHRQ DK H®R @ WIURIORWION I \SWRIFPR UL
DFKLHYHV VHWSRLQWURYD WKBVEK U § HURIZWXWE BRPHIHXS $W VRPH SRLQW
PHHWV WKH DFWXD O SIHPD/QXE D QR WRAIHUWDLKNXY RQ RRVHW EHWZHHQ ¢
VHWSRLQW DQG DFWXDOURSRUDWIMN J7 BH SRIHOAVWUPHDW& VHWSRLQW DUH W
LI WKH DFWXDO ORDBI& W T X BIORMI WIONY ®RUYHIL UDUH $Q H[DPSOH RI SURSR
VHW XS PLIJKW EH 636WSRULRMRUWLRQDO UDQJH LV 36, 7KDW LV ORZ ILU
ILUH LV DW 36, ZLWK D UHODWLR,QNWKXBSONW EHYVDAMHHQ H J 3

,QWHJUDO

] WKH LOQWHJUDO WHUP L® RRARISTIHG R QV KWK BIFMRADOERU B W B WHDIJ D GONKW W B
LOQWHUYDO ,1 WKHRAWKH LUV L@ R UYMW DLV RDEO HIHWVUHFGKEWDHI[ XAMWHOUWD O 7K L\
FRQWLQXH XQWLO WKW ISR NWWSRL BWXO®H VDPH URXWLQH RFFXUV DV WKH
VHWSRLQW 7RR POXF K QRVHIBREOO RNAQ MGV KRRW Rl WKH VHWSRLQW ,QWHJ
VHFRQGYV SHU UHSHDW LQ WKH 1:

JRU H[DPSOH LI WKH 3 ZHUH VHW DWW R3$VL BMIK VDKEREOWQHWHAR KR GQIL U
KLJK ILUH XQWLO WHKHIGS U FSWALX (IDH) G HADR B ® ODWMDH) & REIRG A DWKHHIT®D O WR
ILULQJ UDWH WKH WDBWOBRNWH ZRXIO GY®GIXPI R Q G BRYWDIGH RXW S XW XS WR

KLJK ILUH LQ \VAXFR@GVQM FKDQJH BQHWK/K ERLOHWWLQJ DQG 3,” YDC
LQFUHDVHV WKH RXWKIXW XSMWRQ PERQEBN $WWKH ERLOHU UHDFKHV V
VDPH WLPLQJ HITHFWHRWBRUPWERKHUH|RBB QWK \PKRKY BEU XQGHU VKRRW
FKDQJH 7RR OLFMDWUH BDPIDE KXQWLQJ

'"HULYDWLYH

(QDEOLQJ WKH GHUHMBWW YR KBIQ WHKHKDWKH U@ WH RUBEDREFOH VSYBIVV XUH RU
WHPSHUDWXUH DQKROGLHDXE QVWKRUIWIGRY IJIDWH VREKW BQ WKW DQ HIITHFW
DPSOLILHVY WKH RXW WKW \W R HDOFQW RIF IDG M MG @HR@ G KEIOHPIDQG 'HULYDWLYH DF
LQYHUVHO\ ZKHQ W KH WEMS RHQYW YIDIWHYH LV VHW LQ VHFRQGY RQ WKH 1;

6WDUW ZLWK D 3 YDOKIHVRIWEBERRXQW DB RPRIXGMDRIG I WHERKYGY $IWHU
REVHUYLQJ WKH RSHUDPDNL R DMKV RIXQEVYRPOGMHVWWHDPBIO\ RQH DW D WLPH D
WKH UHVXOWY :KHQ PIDWILYJUNHFRKPRHIEGHG RXEIOHBORH EDOYHG WR GHWHUTF
GLUHFWLRQ \RX QHHG WR JR %HDU LQ PLQG WKH EXUQHU VKRXOG QRW FR
GHVLUHG VHWSRL{RW DWOVIERWRDBDBU DQG XQGHUVKRRWY RI VHWSRLQW GX
YDOXHV IRU WKH 3,'"RSIVUR Q RSERUED B MMDHIG/ IRU VHWSRLQW 3, DQG
DQG IRU VHWSRIKHVH WBD'OXHAV DUH @IGWHNMWHDEMY KR G H




&RPEXVWLRQ 3URILOH 6HWXS *XLGHOL

W LV VDIH WR VD\ WK BR BDRWVKDYHQBWMORMDQGHYILE H\R WKDW KDYH OLQHDL
FKDUDFWHULVWLFV QXHW®KHR PPUMW. R E[LDHO3SRVEWLIIRANA QJ VIVWHP WKH IR
SURFHGXUH ZLOO KHOS DVVXUH WKH P DYl R® HE W@HDIU W LZLIO W KEHH LLOA/DACDL QIO
FRPPLVVLRQLQJ HQJL@HRHYHWKRXW &HWVRID [LRY D ERB REXA/SHU IORZ SRVLWLR
NQRZ WKH *WDUJHWR®LJK Ul VURD 8 REVH. MQRIQW KB RBMWIDWDO MDFN VKDIW EHIF
DQG PHDVXULQJ WKSHDILY B D P SIRY R E ORD UNH G KIRXJOGHEHU HQ F H

7KHUH DUH DSRLQDVEOH J PUSFWRHDOH G3RIFORR B UHKLJIKKH ILUVW WKUHH
SRVLWLRQV 3 3 3 DMURHUMHHDTIPKLUMHBGL W WRPDIKQLRW ED\RK O RDRHUH 3
$IWHU HVWDEOLVKUS JDI) GRREGWBIRIZ QL) WK KHY BOXSI®DDVEZ L300 QRZ LQGLFDWF
GULYHV DW WKH 3 SRMVLHWWKG FSDVW QUORLYH G VIK'RK KRBV BIG IDQFUQLPXP RI RQH
GHJUHH RU XQWLO WH® QHY HONYT RFDRO\.PDWRGR QRW SUHVV HQWHU DW
WLPHBW WKLV SRLQW ROKMGI EMOL QBUMB \WMKEJ WORE @ \WHOEEGN YGRZQ WR WKH
GHVLUHG OHYHO DQ®HIQWBORG LI WKLVRIULARHEGXRLROIKLHWE @ UHODWL
OLQHDU SURILOHHDKEW RVLWR R/@ \ZLIXGI @ @FUHDYH VWDKRIZV E\ QHDUO\ HTXD(
IURP ORZ WR KLJK IL WK HWKXR/I PO IVRPHZKDW OLQHDU 7KLV ZLOO DLG LQ

7KH 1; {(QJLQHHUV W¥YNH VHFWLRXQLVSOD\V WKH DFWXDO 2 YDOXH RI WKH
R[\JHQ SUREH ZKHQ ILWWHG ,W VKRXOGVEH QRW FH:E S\OREW RHWZBHDRG LRQ G

ORZWHKDQ PRVW SRUWD E OHHRR/P ENK\LW LLR/Q QIRQUIPH® OV R G IAKHUHQFH EHW Z
ZHW DQG GU\ VDPSAHo/V W¥HDIY LQ A10O0 DMOXHP RNVRWVWKH LYWH\H SUREH QRW W
YDOXH RI D SRUWDEOH DQDO\]JHU

)RU H[DPSOH

SRVLWLROQ $LU 'ULYH )XHO 'ULYH 2EVHUYHG| 2 ,Q

WIWW|W(ey|w|w|w|w|w|w

+LJK )LUH

127( 7KH DQJXODU FKDQUHHLRW KW LORIQJ UHN N LWKIE WRWRFKL LQFUHDVH LQ

REVHUYHG R[\JHQ OHDNHO IPDWIKGFEXUQHUUIDWHYVY DWLIKVLIKHQRUPDO DV WKH D
ZLOO QRW OLNHO\ EH OLQHDU :KHQ DFBVHRD ERQLY K H DR RGURILCMY U BIN HQ P D\
UHTXLUHG WR LQFUUHBVBIWKHER[\JMR OH MWKDRDWXKRXOG EH DYRLGHG DV Wl




LV SRWHQWLDOOWLERX KR KRR DQU " VDIQH/HW R FPMKLH 1 RIEIBBIUI FZEOB EHKIQY ZRXOG
DOVR DIIHFW WKH RIS € UDWIPR QKRIXR[EXWKIGY RSWLRQ EH

JLUH\H 1; (IILFLHQF\ &DOFXODWLRQV

JLUH\H 1; FRQW U RQ W BDEX®DAMIDG FRIKEXVWLRQ HIILFL

JRU WKH GLVSOD\HG HIILFLHQF\ WR EN PRI @D@R X OI MFKHDERKWHUBIG@ & ¥ \IEQHRH
&DUERQ 5DWLR IRU WKH IXHO LQ XVH PXWMAH H;HQWEBWSDEU D@ HWKHHUV HO D W F

(IlTLFLHQF\ PD\ EH GLVSOD\HG DV 1HW RU *URVV

7KH FDORULILF YDWXWKR IKIHDX\HOLY H X RWLAIKHY WEHVXHO LV FRPSOHWHC
IXHO FRQWDLQLQJ K\GURJHQ KDV W Z RNVKMHORLRY VF RYIDRRUXHMFUWBE X H B B IGOQW
QHW RU ORZHU FDORULILF YDOXH

7KH JURVV FDOR WKIH LKKHDBVOXIHY HQ R X W LAK\HR X )OH 88 OTWRP QW FRPSOHWH O\
EXUQW DQG WKH SURGXFWV Rl FRPEXVWLRY BNAKFRAOWEHDR SUHVHQW L
SURGXFWV RI FRPEWWWLRQUGKEIWR W KEH KFRBQURHEQHA MR ZDWHU JLYLQJ
ODWHQW KHDW RI YDSRUL]DWLRQ DQG VRPH RI LWV VHQVLEOH KHDW ORV
7KLV KHDW UHFRYHU\ LV QRW SRVVLEQG WRB HIH SUDFONIF DY PRBS G R\.LPROQW
JURVV YDOXHTRBGWMNKLRI KHDW ZKLMK LV BV XDRIOVWHNM QRD P HG

7TKHUHIRUH LI JURVVHAHNXLPHEGQ RWWRWWY EVORMHGLEQMM WXH ODWHQW KHDW RI Y
GXH WR DQ\ VWHDP SWRIEXRMWWV LRI \WRPAE XVW DRMRVW WQ NHKH HIILFLHQF\ FDOF

+RZHYHU LI QHW HXILFHB QRHMW RLHIRRHG LFQY®D W XHUNIRUH WKH ODWHQW K
YDSRUL]DWLRQ GXH WRQNWQLY WHIHP SSARGXFWV RI FREEXAMRWVDRRERXWWOMRDG
WKH ODWHQW KHIFWHQRFEYHITRDWHKR® ILY VHW WR JHUR

,Q DGGLWLRQ ZKHQ NROINVLEIHHQRAILWERVRQWDRBODWRRBEQW WR WKH ERLOHU
KHDW ORVV 7KLV ZLOO EH D IL[HG KIH® W IOR RV GUIRIPRW K HWERR L ORI UW\KKH B ®L
ILUH RXWSXW ZKLNKRSHVMBMN EQU @HWWXWOI) GRZWRZRXOG HTXDWH WR D W
ORVV DW ORZ ILUH

&RPSDULVRQ RI JLUH\H 1; ZLWK +DQG +HOG (TXLSPHQW

:KHQ FRPSDULQJ WKHGHMBEPIDHRE6\EDWKH 1; FROWURO DQG RWKHU HTXL
WR HQVXUH WKH VDPUWHSBHIDPHWWHHIZ E\ ERWK XQLWV

(QVXUH WKH HIILFWHGFW RVE ¥HHOLHV KHUERNWK RQ UWRVKDQG KHOG HTXL
XVXDOO\ XVHV QHW VLQFH LW LV UDU¥HI RIQ KDMHEGHH RG WKXLER HQMU\
UDWH WR LQFOXGH WKH UDGLDWHG KHDW ORVYV

(QVXUH WKH VDPHH DURHLQB XBBG E\ ERWK XQLWV

(QVXUH WKH VDPH R FOXHE RRUUIDWE UR L \E EW KQIQLWHG E

(QVXUH WKH DPERPSBWD WX OMHVPNYWRHG ED QK KHOG LV SK\WLFDOO\ DW
LQWDNH WR WKHKRXOGHEH DRULWKWH 10G KHIOWKHTKDSPHQW GRHV QRW
PHDVXUH WKH LQOHWXWHPBKNYDRINH DREYHAWLRQUUIRMHP SHUDWXUH L
UHSUHVHQWDWLYH RI WKH DSSOLFDWLRQ

(QVXUH WKH IOXH WHPSHUDWXUH DQG R[\JHQ YDOXH DUH EHLQJ PHD
IOXH WR UHGXFH WHKH UFRUW EEILQUW\GRVW\WR GXWH G BXW LW Q R1 WKH 10XH
JLUH\H 2 SUREHV BHRVIXUMW RH\ 10XH DUWKRX\G HLQUDBPWH JDVHV I
DWWHPSWLQJ WR FRPSDUH WKH R[\JHQ YDOXBY&E BLQDQGEHWROGHG E\ W




HTXLSPHQW HQVXUH WHKH @ IEFQ YHK HHL @QQHGF WHGGI WRPFR UWBMUJ\ WR D pzZHW
DV LW ZLOO DOPRVW FHUWDGQJ\ YEIHORMOAMKEBHGQRDVUBIPRYHG WR SUHY
GDPDJH WR WKH VHQVRU FHOOV LQ WKH KDQG KHOG HTXLSPHQW

KHQ FRPSDULQJ WKH Y'HDORAHZLREEBDYHG E\ WKH 1; HTXLSPHQW DQG KDC
HTXLSPHOWMHFN WKDW WKH IROIORZKKY PO RWUWYHUN FORVH

,QOHW WHPSHUDWXUH

JOXH JDV WHPSHUDWXUH

&DORULILF YDOXH

+\GUR FDUERQ UDWLR

2[\JHQ YDOXH DIWHHFRDINR@ JRARGB UK IW/RGZKWORBQ WKH

6HOHFWLRQ RI QHW RU JURVV

,] D UDGLDWHG KHDW ORVYV YDOXHDLYCGCEHKHQE LHOIPALSEHQ@ W (X\DXUHRW K F
YDOXH IRU WKHFEXUDWREHWRILWKH EXUQHU

2ZWKHU SRLQWYVY WR UHPHPEHU

,Q D W\SLFDO SDFNDLDRH ERR\OHHYV IDDGLRWEBO RILQ WBRZ GRZQ ORVVHV W\S
DQG IOXH JDV ORVVHYV WR

*LYLQJ D WA\SLFDB@RMHRIDOO HIILFL

7KH PDMRU DUHD | RS DRWHHBR\LICRH HRIIIOPLH Q BV LWRWKHY ZLWK WKH REMH
PLQLPL]LQJ H[FHVW IOH EE RXIQ\GKRL R1 VD IR LIDM® RISGUDBMOHREG 2 7ULP LV WKH
IRU HQVXULQJ FRQVLVWHQW RSWLPXP FRPEXVWLRQ DQG PLQLPL]DWLRQ F

7KH 1; HOQVXUNWHR®VIXHO DLU UDWLRYV

7KH JLUH\H 2 7ULP RRWVRQ FRRSMIQY D W WMWK DRV FIKBBRWHNIILFLHQW FRPEXV)
WR VXFK YDULDEOHV DVTYLGARMODWHBKQVXWOWRI| BONVQJHV LQ WHPSHUDWX
FKDQJHV LQ JDV DQIBVR Z® BQ HDVQVX G D P D WHGE K X Q@ K MV \ERDL@IHUI W X E H V
DPELHQW WHPSHUDWXUH EDURPHWULF SUHVVXUH DQG WUDPS DLU




7\SLFDO :LULQJ 'LDJUDPYV
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JLUH\H (3 DQGHW 36HRUWDPPHU (TXLYDOHQWYV

6DIHW\ 7LPH &RQILIJXUDWLRQV 7DEOH

6DIHW\ WLPH FRQILJIXWRWIORPPWH DIRFLIOMDRQH U3 RDIQG ¥8X WLPLQJV DUH LQGLF

SURJUDPPHU PRGHO QXPEHU

JLUH\H (3

DQG <3 $LU  3UH 3UH 3LOR 3LOF 0ODLQ ,JQLW )ODPH
6HULHV BURYLl 3XUJ ,JQLW ,JQLW +RO( ,JQLW 6SDUI )DLOX
3URJUDPF 7LPH 7LPH 7LPH 7LPH 7LPH 7LPH 2XWS| 5HVSRC
(TXLYDOH W W W W W W &KHFEI 7LPHN
IZSSYJVI[;ESWF%éW 2SW 25 W 2SW 2SW 2SW 25 W 25 W
HiDxow 13

(3 FIJ 15

(3 FIJ 15

(3 1%

(3 1%

(3 1% 1$

(3 1% 1$

(3 1% 1%

(3 1% 5(48,5("

<3 1% 13

<3 1% 13

<3 1% 13

<3 1% 1%

IRWHLPHY DUH VKRZQ LQ VHFRQGYV
UHIHUHQFHG

+ PD[LPXP 07), IRU KHDWHG KHDY\

'"HIDXOWV DUHERIORZ Q LQ

JRU DHWO W IHHEOMRBVEERQ ARRQ BDBK RH

RLO LV VHFRQGV




)XQFWLRQ %ORFN 3URJUDPPLQ

%HORZ dvétvievQR1 WKH FDSDELOLWDHEORFWKHJREQ@PWY 7KLV RYHUYLHZ LV L
JLYH WKH XVHU LQVLIJKW LQWR ZKDW RRDCEERHAN-ERR3ODYRHQJIZLWK IXQFW

127( )RU D PRUH FRPSICBHWNIR G RQFYEDF XV \NOHHNV)LLQ) H ) $19%6 X O

, QWURGXFWLRQ WR )LUH\HTV $EDFXV 3URJUDPPLC

, QWURGXFWLRQ

$EDFXV LV D SRZHUIKIODVRIWEKDWHLSDXVHGHVNIR F3IBRIUDRE 1; VHULHYV
FRQWUROV 7KH VRKIMZDMUHH W/ARORHE M QRIQWSHYX E R @ VX@IEDAD VRIUI FRQWURO W
LPSOHPHQWHG ZLWKLQ WKH FRQWUROVXIVQ QJIRXWHBIWBDNUGKRHUGEBWLURE D G-FD
RSWLRQ SDUDPHWHUW DJQGDN QZH Q6 HDUW/VZ RYIBOSYURIWIIFWLRQ WR WKH FXVW
$IWHU WKH SURJUDPW VW R/KFHQHXNVHIER ROHGL Y R SWKIHR PRQWUUH\H &RPILUH \
7KH XVHU FDQ UXQ WKH RSWLRQDO SUBDPHWIEHEV VHO KW LIPDPGW RUR SG\HUR & C5
LY DOzZD\V DYDLODEEGH ®H/VHB EHDFWNMLXQSI WKH XVHU SURJUD

7KH SURJUDPV DUH HQWHEH G UDDISKL PIE® R RQD ROWLIKHPDWLF SDJHV
7KHVH VFKHPDWLFVY DUH WKHQ VHQW WR MWRM BRSURUROF ZKHUH WKH\ RS}

+HUH LV D SUHYLHZ RI D VLPSOH SURJUDP

INPLIT [
ORZ
£ ikl OUT o oo
IMPUT L

2

%ULHIO\ WKLV SURJUDP ZLOO JLYH D2UHIOBLWRIRY XU HNV IGH A WD @ RX WG X X\
LV DFWLYDWRHHSXWKYHWRXQG FRPH IURP KHODHTRABYXOAW RQ RW

7KH GHWDLOV RI ZKHB & LDSDEKVREXWH XIWU HY FIRFFW UHEBBWIHG ) LUH\H % XOOHWLQ

WARNING: ON NO ACCOUNT MUST THE PROGRAMMABLE BLOCKS BE USED FOR ANY SAFETY CRITICAL
FUNCTION.

7KH RSHUDWLRQ RI WKHP HQWQHEGURYE@ SRVLYLMKQH EDVLVFWRQWURO LV IDL
KRZHYHU WKH SHREOQPPWYYD FOVWHP LV QRWO H BMKRIFEVRIUWIBD XRMHG WR FRQW
VDIHW\ UHODWHG DWHR OKX¥FKDOWAKHQOQDBOURISFULLWD WKHFNHJI PXVW EH SUI
PDLQWDLQ VDIHW\ LI WKH XVHU SURJUDP VKRXOG IDLO WR RSHUDWH




$IWHU ORDGLQJ DQGEBFXNVXWRIQUZW KH SKGIGUIRDOARZHDYWHSY D EODQN VFK
SDJH ZLOO DSSHDU KK H WKROED QR YQVBHE RF XWKELPBGIRZ LV XVHG WR SODF
RQ WKH VFUHHQ

# 0:Test Unit - New Schematic

{ Do
=01 CUTAUT
5

4] Bl

JLUVW GUDANWKWMKEHQRFRQQHFW WKHP
8VLQJ WKH WRRHBBDRS IE‘@HL\MVZLWIR EULQJ XS WZR GLJLWDO LQSXW EOR

<RX ZLOO QRWLFH WEDW \bE BWROREQG®VEO-H YRIVLEOH ZLQGRZ ,Q WKLV FDV#H
WRS RI WKH RWKHUWGBRYGHML HMDHQ & R/ LGH Rl WKH VFUHHQ E\ GUDJJLQJ ZL\
\RX PXVW FOLFN ZNWKH® WKXRWERB FR QTIKK RUMVRIR GHQV V

<RX ZLOO DOVR QREWRFH K REPXYD @&HEF KkE\WRK ERW FRUQHU 7KLV LV VLPSO\
QXPEHU IRU WKH EQRRQ DO C5HEK OB XOQKP XAEHU

]
2Q WKH WRROEDIFJRGGLEFX\W\M/IRI-Q\'E‘LR\KQIFHH?WLRVSZLO(D) LLYIHWBO RXWSXW
EORFN ORYH WKLVLWRWDKBYCGWKIHGH RI WKH VFUHHQ

2Q WKH WRR@\E@-UZFODW\‘E\PFEQBHR FUHDWH DQEGRIKNY FNRLYROWKLYV WR Wk
PLGGOH RI WKH RWKHU EORFNV URXJKO\ DV RQ WKH H[DPSOH

7R FRQQHFW WKH EORFNV WRIJHWKHU
ORYH WKH PRXVH SKRH @WWS XRW U QVR ILWEBICED\R MNR VRKUH M- QDWH IURP

7TKH RXWSXW SLQV KDH W PREGHVFRILSKV LR Q7TKKRDQOH @ DX\ RQ WKH ULJKW
VLGH RI D EORFN SKWH WU RJHRH WY W RVWKWH RXRFSNXWRURKH QH[W RQH QR
IURP WKH FRQWURO LWVHOI

3UHVV DQG KROG WKH OHIW PRXVH EXWWRQ

ORYH WKH PRXVH SRIL@QWKW BYRU DIQWEKQDEORFNWWRKHUVLYH DW NHHSL
OHIW PRXVH EXWWRQ SXVKHG

5HOHDVH WKH PRXVH EXWWRQ $ OLQN VKRXOG EH GUDZQ
/ILQNV PXVW DOZD\V WKL&UDVZWDAIWHQJILQPRNFN KDL@ RRWSXQVLQ SXW

IRWHRPH RI WKH EORFNVWRS HOBIWORRSHGHU DQG VRPH GR QRW 7KHVH EO
SDUDPHWHUYV




(QWHULQJ 3DUDPHWHUYV

6RPH IXQFWLRQ EORFMWHH VXWHBHEBDNWERZIR WNDRSHG WRS OHIW FRUQHU FDQ
LGHQWLI\ WKHVH EORFNV 7&KWG EJLRRNOSE@ESWR XD/QEDRMNWUH H[DPSOHV RI W

'RXEOH FOLFN RMDAILWEN VG IEXDRFN W RQHWRKIHWIKHHI W FKKBHP G W L F

. NEw o chemalic '

w, Parameters E3 |

Block x2 (DI} |
%2 P Comment

IPump 1 Fault

1
Digital Input Nui
[1

x1

rber

7KH SDUDPHWHUV ZLQGRHPKRE® ¢ KRZ WK i) W AR EHUDG@WWUHH G

.l \RX DUH XQV X8 B UDPRNWH OV KO-R B R ADQP HQXWIDWIMRLAD 1 $ % IRU D
FRPSOHWH GHVFULSWLRQ RI WKH IXQFWLRQ

$OQRWKHU XVHIXO LSDWHLM LM WRKHP RV R LVQRVH B RRWHHU WKH HGLW ILHOG EX'
D WLS ZLOO DSSHDKH DO RZIDED B LYW P HW H UVIKIHDS SOLFDEOH

7KH ILUVW SDUDPHWHRRAFPHD W FKQUWR @WHYWUXEHGCD IXQFWLRQ SXUHO\ |
GRFXPHQWDWLRQ SXUSRVHYV

, \RX ZLVK \RX PD\ OHDYH FRPPHQW BHID/OHU EFRW H RAUH [\& O/XX\FW LEDWV 3R
)DXOW LQ WKLV H[DPSOH

7KH VHFRQG SDUD PRV B BWKXHDUCH GIVI MWW D X \LKD SKRAL \Q X WEBKRARWHARRNHD RZV ZKLFK
WHUPLQDOV WR UHDG WKH LQSXW YROWDJH IURP

(QWHU D QXPEKHULQSIRW WXPEHU SDUDPHWHU

3UHVVLQJ 2. ZLO® \QHZEG\D Y DRRNAKIED RORH WKH SDUDPHWHUV ZLQGR
3UHVVLQJ &DQFHO ZLOO GLVFDUG WKE SIUHD/PHW B UVS\RX YZL 8 ® WAWU B Q WIH
SDUDPHWHUV WR WKWHEWWRHANSDQERE®WRZKRSHY XVHIXO ZKHQ HQWHULQJ
WKH SDUDPHWHUV IRU VHYHUDO EORFNV

&OLFN $SSO\

"KLOH OHDYLQJ WKH)SRPU RBSHWQH FO IZAN RQ WKH RWKHU GLJLWDO LQS)
WR PRYH WKHVSRUPERIVHULW LV FRY WWKILYJHWIKR S OBHO RFKH BFORFN LV S
FRYHUHG




7KH SDUDPHWHUY ZLQGRZ DXWRPDWLFDHOOA MURPDWKN QWY HEOQIRFINW KQS VK D
WKH\ DUH DOO EODQN

(QWHU VRPHWKLQJIHIRW MK ERPBXPS )DLOHG IRU H[DPSOH DQG D
GLJLWDO LQSXW QXPEHU &OLFN $SSO\ RQFH PRUH

/HDYLQJ WKH SDUDPRHSMKU W LR RLD VWKHECDREMW DIMQRBXMEWHU D FRPPI
ILHOG 3XPS $ODUP DIRG B[GPIOMDO RXWSXW QXPEHU RI

&OLFN 2. WR DSSBWWKM BRGDFPORVH WKH ZLQGRZ

7KH VFKHPDWLF VKRXOG QRZ ORRN VLPLODU WR WKLYV

atUnit[Ere
MNew Schematic

I1RWH WKDW WKH SDH®D EN WK U VI XDQFHWER RWEGRF W K DWW KH\ DSSHDU LQ WKH
ZLQGRZ 7KH ORRN FDQ EH D ELW XQXDX\O®REXOWQ EVGHEW DO QRUSEBERVHY W

&KHFNLQJ \RXU VFKHPDWLF WH[W FRPSLOLQJ

'LWK \RXU VFKHPDWLFKRRWHHDBWR¥WMHFWH VFKMADMRAFSUURP WKH PHQX 7K
SHUIRUP D WHVW FRPIHL OHK HR U HRXW WM ALYHQ WHQ QM XRRNKDY HRQRW HQWHU I
D SDUDPHWHU RU LRWHKHW IS UREVORHFPHZLWK \RXU VFKHPDW

+RSHIXOO\ DOO LV RN ,I QRW FKHFNRW RH \EDIRAN ZHROF WHQ@HG\ RIXK W KIHJ & O |
DQ\ HUURQHRXV EORFNV

&KHFNLQJ \RXU VFKHPDWLF ,2 8VDJH

:KLOH \RXU VFKHPDWLENPDR X PSS LAOHW K WRPRKUHFMNWBOLIHIV )RU H[DPSOH \RX
PD\ KDYH XVHG WKH VDPH RXWSXW WZLIE$O HR X QUWKHO 2 BVRHHS LIQASEKRW IRU P X OV

JRU DGGLWLRQDO LIOHR,Z2PDWOLUIRIQZY BB RZ OX KKHRQ WIFQWX D

$EDFXV /JLQNLQJ DQG XSORDGLQJ \RXU SURJUDP

,Q RUGHU WR XSORD/® WKH SURHJUDB3& RU 1; FRQWURO )LUH\HTV &RF
RU DERYH PXVW EH UXQQLQJ RQ \RXU 3&RI)RB I LARP S G B YBEG 6 VWU HSYWLHRIG
EXOOHWLQ 1(;

%HIRUH XSORDGLRQJRIRW RGHBHWR V DLYHHW FOURMHFWQ WKH WRS WIH
FKRRVH )LOH 6DYH SURMHFW I|URP WK HQX




I JLUH\H &RPILUH LV QRW DOUHDGDUMQIQN XISRQRR XD ¢ \& R/ MK LWW U
Eﬂﬁlanll
PHQX <RX OO ILQPRBIUWPYQ GHRIPSL UH

$IWHU &RPILUH VGVEBHWW KMWXVHKRKOFRQQHFWHG WR LW LI LW KDV EHHC
6FDQ 8QLWY EXWWRQ 7KH XQLW DGGWHXYWHGKRAOREH SWKRIJVDPH DV WK

6ZLWFKLQJ EDFN W& B BDKEXW WIQN V FKHHPO W OFG SLHIGHIFWR G FOLFEN ZL
WKH VFKHPDWLF DQG FKRRVH 3URMHFW ODNH SURJUDP /LQN VF

$EDFXV ZLOO QRZ KKHFHPQ® W DO SURKWEQMMHFRQWKLQ SURJUDPV IRU WKH VI
DV WKH FXUUHQW VFKHPDWLF SDJH RQH LQ WKLV FDVH

'KHQ WKH FRPSLOH OQUQQLYKRGHVNKDRYWQ WHKHGELBBWHD WKEVOO DSSHDU
WHOOLQJ \RX KRZ PXBUWRHPRRWIMHHOLPXWNGKROIEBFHNHGHY WR VHQG WKH
WR WKH FRQWUIROZRBRY MDRYW IDWIK U\ UXQ

127( 7+( &21752/ 0867 %B8//18200,66,21 02'( 72 $&&(37*35D 83/2$"

Abacus

[\‘:?) Link Successhil. Program Butes us_ed =34 DataBytes uzed=7.
Serd new program to unit 07

.| WKH GRZQORDG FRPSOHWHYV ZLWK QRWVUNRUNG \RXH §BRWIDRPOLD VQW K H.
SURJUDP 7KHUH FDQ RQO\ EH RQH XREW SR®JUKHQ LRX WBORBG \RXD §U

\RX ZLOO RYHHZIIMWH D QWH UG BHRRIKIRRVLOJ WKH 5XQQLQJ B3URJUDP WR PD
SURJUDP WKHIDBWLYHHSWR UXQ LW

7KH VFKHPDWLF WRROEDU

7TKH IXQFWLRQ EOREFH XWRHREO ERPKMWQFD/HU DHY EX HRIHVQL B AR K WIULHH X Q V X U H

ZKDW D EXWWRQ GRHV KROG WKH PRXWHKH RILGWWHR RRAH X3V DDVQGK E
KHUH

Dighal Input

7KH WRS VHFWLR Q SR DEXWWHROG\F W HGORXQQ FRAXLR QFKGIR BNWLF 7K H
DFWXDO EXWWRQV VKREZQZWVRBVMDUWKRZQ KBUH WXW WIXMHHL G

?
7KLV EXMWWRQ WKHW WRIRFRKLEXZLWRQR BHORXZIDQGRZ DOORZLQJ
VHOHFW DQ\ IXQFWLRQ EORFN IURP WKH GRMNDEDVH 6HH 30DF

7KHVH OLQH EXWAKRQVHDUMW XYH®KH SRVLWLRQV RI WKH OLQF
VFUHHQ 7KH QH[W OLQN WR EH GUD ZIQHDLIHO Cb & WRL Q RAXKFHD QWX D i
FKDQJH WKH VW\OH RI D FXUUHQWO\ VHOHFWHG OLQN




3ODFH )XQFWLRQ EORFNYV

"KHQ WBBB EXWWRQ LV FOLFDWGFRORWREDMUFKWRISHQALQGRZ ZLO

. Choose Function Block

Add

Close

PatiD= 108 ——0e
DI s
b .

Al 4-20
IMHL T

DIGITAL

A0
ERROR HIGH

LOw

Option Param
Register DI
L Register DO

‘ |Fegister Al ;I ""'

%\ FOLFNLQJ LQ WKH OLVW \RX FDQ ESURIFN.\H Z&D@ © ND Y$I5LE0 DVER HD GXGQ WK H RFQX
VKRZQ EORFN WR \RRUIMAKKRO % IRQ W KIH W MG UEHIRNFO\ BHE VYV )

ORYLQJ DQG HGLWLQJ WKH OLQN OLQHYV

<RX FDQ FOLFN RRBFIVAM)N, W & NCHIOQNGX&HQV SZLOO DEBHDBI IRWQ RWKMHKDW OLQN
OLNH WKLYV

*#2 Pump 1 Fautt
1 D

LSIR R Y]

2] @ %3 Pump Alarm
IMPUT O 1

*1 Pump 2 Fault
2

<RX FDQ GUDJ WKHVHHKN®@E CPH\G B/RHPRPRWLRQ RI WKH OL

1

*1 Pump 2 Fault
2




K]

%2 Pump 1 Fault

O] CLUTPUT

P Al
el :3 LI Alarm

%1 Pumip 2 Fault
2

,Q WKLV GRVN [EKDV EHH@WRR YHG KWR DQIYRRRMKEDFNZDUGY WKURXJK W

EORFN LWVHO!I 7KHREBJ WERWHKIRIUDRRAZHWKY WDHRH DSSHDUDQFH LV XQF

, \RX JUDE DRI GIU®H KD Q GONWW LR WK IE;HODE®H WR LPSURYH WKH

DSSHDUDQFH W LV KHUMR XMHD W KR XOR@WH & @/ WKHEXMRWPDWLF WRROEDU

'LWK WKH OLQN V@MHFWH@KHSL \ERMHW R QY LFQWWRIRFD EDU  7KH VF
ZLOO FKDQJH WR WKH Z

IRO LQJ
ol
IMPUT O

¥2 Pump 1 Fault
1

OR2
1M1 OUT 0O E
SUTPL
o112 N
Di 3 3 Pump Alarm
IWPUT T R 1

x1 Pump 2 Fault
2

:KLOH QRW PXFK FOHCOUWHU P RRIH KDY GOHMQWRDEHDW KEHQ GFIKHPDWLF
ORRN VHQVLEOH RQFH PRUH

7KH ILQLVKHG DUWLFOH PD\ ORRN OLNH WKLYV

*3 Pump Slarm
1

1 Pump 2 Fault
2
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.H\ 'LVSOD\ 2EVROHWH

127( 'UDZLQU2YTWR VFDOH




),5(<( 1: 1; 02817,1* '(7$,/6

127( &XW RXW GLPHQVLRQV RI WKH 1; 1;LIKWQGEADUJBUHVKO Q WKF
1; ORXQWLQJ KROHV B WHRMWOVWALRDPDY WKIQRW WKHEXW NH\
GLVSOD\ &XW RXW LV DSSORB PLRHWYHHOU WALFPDHOD KRUL]JRQWD OO\




176"

7TRXFKVFUHHQ 'LVSOD\

127(

‘uDZLQJ LV 127 WR VFDOH

FLECTRICAL TERMMALS




1;2 75,0 2[\JHQ ,QWHUIDFH

127( 'UDzZLQJ LV 127 WR VFDOH




&LUFXLW ERDUG FROQQHFWLRQV

ODULDEOH 6SHHG 'DKYKWS8& %RDUG 3 1 1;'%96"

6HH 6HFWLRQ

2SWLRQ

[ IRU VHWXS GHWDLOV

CAUTION

'XH WR WKH SRVVLELOLW\ RI +LJK WHHFXHQF\ HOHFWULFDO QRLVH
HQGV RI WKH VWKLEBQEHE WIRXWMEH J&/RXQGHG

P$ 2XWSXW &KDQ

P$ 2XWSXW &KDQ(

P$ 2XWSXW &KDQ

P$ 2XWSXW &KDQ(

P$ 2XWSXW &KDQ

P$ 2XWSXW &KDQ(

&RXQWHU ,QSXW 3=
&RXQWHU ,QSXW 3

&RXQWHU ,QSXW
&KDQQHO

3= ,QS

“3= ,QSXW &KDQQ
5HOD\ FRPPRQ 3=

QRUPDOO\ RSHQ 3
FRPPRQ 3= 5HOD\

RSHQ 3

OO0 088008

+3= TKH FDEOLQJ IRU DOO RI WKHVH WHUMLQDOV PXVW |
;- RYHUDOO VFUHHQHG 89% LQVXRPDWIHIFH WKLYV FDE

. s PD\ EH UXQ LQ FRQGROWZIMW K HILIEKILQW VP X\RMOWDJH
"7 H[FHHG WKH PD[LPXP YRODMD JIJRWAHOHIW EMEWMRFRQQHF
8 WKH FRQWURO RU UXQ LQ WKH VDPH FRQGXLW

13:7KH FRXQWHU LQSXWWYX HQH RBBXWH RFNSHHG IHHG
> JURP WKH GHYLFHYV EHLQJ FRQWURRQWRFENKIMGEKH LQY
GF 3= P$ RXWSXW V RQ WKLV GDXJKWHU ERDUG

9GF 3=

7KH DQDORJ RXWSXWW BMKHH IDVRIDAMRIHIAQ EXWY DUH QR\
QSWKHUHIRUH VSHFL DO/ & UEH DVOMKNRIIXKRY@E M WH L Q

KDQQHO

7KH LQSXWV DUH IRUmust E$l LWRIIDOWHG DV WKH VHFF
LQSXW FRQQHFWV uRQ WRST RI WKHOOLBEWW WR HQV X
GHWHFWHG 7HUPLQBYW ‘3WRDEMVHKDDMG ZLWK 3= D
woov3= 7KLV 3VZLWFKL@LUGRW HFWVOW [E H\8 ZIHHX WQ S X W
spoor ZKLFK LV QRW DOORZHG

7KH IXQFWLRQ RIDULHEB\WHW E\ RSWLR®GSBDDRHWHU
QRWH WKH PD[LPXP UDWLQJ RI WKHVH UHOD\V LV

,QFRUUHFW FRQQHFWLRQ PD\ GDPDJH RU GHVWUR\ \

3=

pD\

EHLQJ FRQQHFWHG







2[\JHQ SUREH FR(QpDaddt Dkidei@QProbe Interface unit)

127¢ P$ 2LQSXW IURP QRRURBHM\BHH VHFWLRQV DQG




,QOHW $SHUDWPXUH 6HQVRU

1;,$76
,QO0HW $LU 7THPSHUDWXUH 6HQVRU

127( :KHQ ZLULQJ WKH WKRLAVHGW ZLQDO EGDWHIH WR LQVX
WR SUHYHQW JURXQGLOQRDBPODWHGVRQSW®M FLUFXLW ERDUG




,QWHQWLRQDO EODQN SDJH




1; THUPLQDO "HWDLOV




NOTICE

'KHQ )LUH\H SURGXFWV DUH FRPELQHG ZLWKRWKKUSPRGW & DQXV B BFWXW
VA\VWHPV GHVLJQHG R B\PRWBKHLAAW YMKHHG) L WDHA VY W DWUHIQMQ LWV *HQHUDO 7
&RQGLWLRQV RI 6DOH SHUWDLQV RQO\ WR WKH )LUH\H SURGXFWYV DQ
FRPELQHG V\VWHP RU LWV RYHUDOO SHUIRUPDQFH

WARRANTIES

),5(<( JXDUD Q Ve kedr fierithe date of installation or 18 months from date of manufacture

Rl LWV SURGXFWYV DWR LWAS @B AH RRUIRE R AYWH KDL 8DAY MMKHUHRI H[FHSW
SKRWRFHOOV ZKLFK LV IRXQG GHIHFWRYHZIKQ PROR\WKHD Q@ LR/B ZRIUDIP D\C
WR WKH GHVFULSWLRQ RI WKH SURGXFW (RQ5\WRHL1DBEH 1RA, (BNV2) VDOHV
$// 27+(5 :$55%17,(6 $1' ),5(<( 0%.(6 12 :$55%17< 2) 0(5&+$1,7$"r&

25 $1< 27+(5 :$55%$17<(;35(66 25 ,03/,(([FHSW DV VSHFLILFDOO\ VWDWH
JHQHUDO WHUPV DQG FRQGLWLRQV RI VDOH UHPHGLHV ZLWK UHVS
PDQXIDFWXUHG RU VROG E\ )LUH\H VKWK EIH IOWPWWR HGH S QRO HNPLHYGMD \F
DERYH SURYLGHG ,Q QR HYHQW VKDO®WLDE\RLEYSHMALPOHGIRRDIRIQVRAT
WKDW PD\ DULVH ZDWARQRFK-WURGQGXFW RU SDUW

),5(<( ,QF 1(;
ODQFKHVWHU 5RDG -DQXDU\
'"HUU\ 1HZ +DPSVKLUH 86% 6XSHUVHGHV 'HFHPEHU

ILUH\H FRP




