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HacTosiwee pyKOBOACTBO MO 3KCMayaTauuMm coAepXuT mHdbopMauumio,
HeobxoauMyl0 AN9 NpaBubHOM M 6Ge3onacHoM 3KcnyaTaunum moayns
aHanorosoro BbiBoga AO-4, BXOAsLWEro B COCTaB JIMHENKU KOHTPOJI/IepoB
norndyecknx nporpammmpyembix cepum OptiLogicL (panee no Tekcty
NJK).

OcHoBHas obnacte npuMmeHeHusa [JIK OptiLogicL - aBTomMatuzaums
TEXHOJIOFMYECKNX MpoueccoB Ha obbekTax pas/iMyHbiX OTpacien
NPOMbILWIEHHOCTUN, @ TaKXe MHXEHEPHbIX CUCTEM 3[4aHNIN N COOPYXKEHUMN.

MK OptiLogicL cooTBeTcTBYeT NIOCT IEC 61131-2-2012.

MJIK  OptiLogicL npegHa3HayeHbl ON9  UCMOJIb30BaHUSA  BHeEe
B3pbIBOOMNACHOMN 30HHbI. Ces3b C 351eKTpoobopyaoBaHMEM,
pacrnonoXeHHbIM BO B3pbIBOOMACHOM 30HE, OCYLIEeCTBNSEeTcs Mo
TpeboBaHMAM Ha  B3pPbiBO3ALLMTY KOHKPETHbIX BWMAOB, COr/lacHO
KOMM/EKTY rOCyAapCTBEHHbIX CTaHOApTOB Ha B3PbiBO3alUMLLEHHOE
obopynosaHue.

K paboTe c v3aenueMm AOMNyckawTca Nuua, U3yumBLUME HACTOSLLEE
PYKOBOACTBO W nMerlwme  KBanudUKauMoHHY  rpynny Mo
31eKTpo6€e30MacHOCTU He Huxe 3.



1. OIIMCAHHME U PABOTA

1.1 Ha3zHaueHue

Moaynb aHanorosoro ebiBoga AO-4 npegHa3HayveH AN UCMNONIb30BaHUSA B
cucremax aBTOMATU3NPOBAHHOIO ynpaBneHus TEXHOJIOMMYECKUM
obopynoBaHMeM B DSHepreTMke, Ha TPaAHCMNOpPTe, B pa3/nYHbIX obnactax
NPOMbILWIEHHOCTH, XUINLLHO-KOMMYHA/IbHOMO U CESIbCKOro X035MCTBaA.

Moaynb coaepXuT 4 aHanoroBbiX BbIXo4a M MOXeT 6biTb MCNOb30BaH Kak
MOAyNlb pacwumpeHuns ans Mmoaynem npoueccopHbix CPU-1,2,3, wnan  Kak
aBTOHOMHOE YCTPOMCTBO aHanoroBoro BbiBoAa C NPOTOKO/IOM nepegaynm Modbus
RTU npuv noaknt4yeHnn yepes MoAynb pacwmpeHms BE-1.

Moaynb npeaHasHayeH ANs HenpepbiBHOrO HeobCnyXXmMBaeMoro pexuma
paboThbl.

1.2 TexHMuyeckune xapakKTepucTukm

1.2.1 KoHcTpykuns, obo3HayeHne, pa3Mepbl U Macca Moayns.

BHewHnn Bna 1 pasmepbl Moaynsa AO-4 nokasaHbl Ha pUCyHKe 1.
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PucyHok 1 — BHeWwHWn BUA 1 pa3Mepbl MOAyNs

Moaynb BbIMNOMHEH B MJ1ACTUKOBOM KOpryce, rnpeaHa3HayYeHHOM Ans
yctaHoBkn Ha DIN-penky tvna TH35-7,5 (35 MM x 7,5 MM) nam Ha nNoCKyto
naHenb.

BHumaHue! YcTtaHOBKka mMoaynsa Ha peuky tuna TH35-15 (35 MM x
15 mM) He ponyckaeTcsa!

Moaynb nMeeT cteneHb 3awmnTbl kopnyca no NOCT 14254-2015 He mMeHee -
IP20.

Moaynb WMeeT pa3beMHYK KOHCTPYKUMIO, MO3BONAIOLWY OTAeNnATb
OCHOBHOW KOpMNyC OT OCHOBaHuUA Moaynsa Ana goctyna kK nnatam. CoeanHeHwue
Kopryca C OCHOBAHMEM BbINOSIHEHO C MOMOLLbIO 3aLLENoK.



MoakntoyeHne noneBbixX uUenen K MOAY/TIO OCYLLECTBNIAETCA C MNMOMOLLbIO

CbEMHbIX KIIEMMHNKOB C BUHTOBbIMN 3a>XMaMW.

Moay/b MMeeT BCTPOEHHYH LUMHY paclIMPEHUs ANs NOAKIOYEHUS Lenemn

NMUTaHNA N NHTEPPENCHBIX TUHWNI, YCTAaHOB/IEHHYIO B OCHOBaHMe.

Ha BerHeVI naHesanm Moaynsa pacrosioKeEHbl MOBOPOTHbLIE MEPEKKOYAaTENN

3aaHns agpeca 1 351eMeHTbl MHAUKaLUnK.
Macca moayn4a cocrtasnset — 100 r.
CpenHee BpeMs HapaboTKK Mexay OTKazaMu MOAY/EN COCTaBMSAET He

MeHee 100000 yacos.

O603HaueHMe Moayns npu 3akase - Moay/nb aHanorosoro BbiBoga AO-4

MKNK.421243.006.

1.2.2 OCHOBHble TEXHUYECKMNE XapaKTEPUCTUKU

OCHOBHble TeEXHMUYECKME XapaKTePUCTUKMU MOAYNS NpuBeaeHbl B Tabnuue 1.
Tabnuua 1 — OCHOBHble TEXHNYECKME XapaKTepucTukn moayns AO-4

XapaKTepucTuka 3HauyeHue NMpuMevyaHue
Konnyectso aHanoroBblX BbIXOA0B 4
dnana3oH 3aaaHns BbIXOAHbIX 4..20 MA
CUrHanos 0..5B
ConpoTuBrieHne Harpysku ans

600

ananasoHa 4...20 MA, OM, He 6bonee
ConpoTusrieHne Harpysku ans 1.0
ananasoHa 0..5B, kOM, He MeHee !
Mpenen npuBeAeHHON NOrpeLHoOCTU < +0.1% Bo BceMm gmnana3soHe
3aflaHNs HamnpsXKeHns 1 ToKa - pabouynx ycnoBum
PaspsaaHocTb LIAT, 6uT 12
Bpemsa ycTaHOBKM MOSIHOIO
Anana3soHa U3MeHeHnsa curHana, He 25
6onee, MKC
NHTepdelic obMeHa AaHHbIMU RS-485

CkopocTb 06MeHa AaHHbIMU

1 M6ut/c, 115200
6ut/c, 38400 6uT/C,
19200 6uT/c, 9600
6ut/c, 4800 6but/c,
2400 6ut/c, 1200

ouTt/c
MpoTokon ob6MeHa Modbus RTU
Jnana3oH 3anaBaeMblIX afpecoB 1...64
Mopaepxka «ropsvyen 3aMeHbl» aa
CoxpaHeHue HacTpoek B na EEPROM
SHEpProHe3aBMCUMON NaMsATH
HanpsxeHune nutaHusa, B 20,4 ..28.8
MoTpebnsembin Tok, MA, He 6onee 60 bes yuera nuTaHms

BbIXO4HbIX KaHa/10B

AHanoroeble BbIXOAbl C TOKOBbIM BbIXOAHbIM
pa3MblKaHNA LUENN HAarpy3kKu.

AHanoroBble BbIX0Abl C BbIXOAOM MO HAMNPSAXEHUIO 3alMLeHbl OT KOPOTKOro
3dMblKaHUA LIEMUN HArpy3Ku.

CurHaiaoMm 3auneHbl OT



AHanorosble BbIXOoAbl paboTalT OT BHEWHEro WCTOYHWMKA MUTaHUA C
HOMWHaNbHbIM Hanps>eHueM 24+5 B

AHanorosble BbIXOAbl MMEKT rajibBaHNYECKYIO U30MAUNI0, 3N1eKTpuyeckas
NMPOYHOCTb n3onsaumm - He meHee 500B.

AHanorosble BbIXOAbl MMEKT BO3MOXHOCTb KasiMbpoOBKK NMpu Npon3BOACTBE
M 3KcnslyatTaumm,  KanmbpoBO4yHble  KO3I(MMUUMEHTbI  COXPaHSOTCS B
SHEeproHe3aBUCMMON MaMATH.

HacTponka AuanasoHOB BbIXOAHbIX aHaNOroBbiX CUIFHaN0B MNPOU3BOAUTCS
MHAMBMAYANBHO ANSA KaXaoro KaHana ¢ nomowbto MO MJIK unmn cneumnanbHon
YTUAUTDI.

1.2.3 XapakTtepucTtuku nHtepdenca nepegavm AaHHbIX

Moaynb aHanorosoro BbiBoga AO-4 coaepXuT WUHY pacwupenns TJIK
OptiLogicL.

NHTepdenc BbiBoAa/BbiBOAA LUNHbLI pacllMpeHnUs OCHOBaAH Ha MHTepdence
RS-485 co cnepyowimMy xapakTepucTUKamm:

—  pexwuM nepenauyv - NoayaynaeKCcHbIn;

— CKopocCTu nepepayn - 1 Méut/c115200 6ut/c, 38400 6ut/Cc, 19200
éut/c, 9600 6uT/c, 4800 6muT/C, 2400 6”UT/C, 1200 bUT/C;

— HaCTpoOMKa CKOPOCTU — NepeMblyKaMu;
— napameTpbl nepegayn gaHHbix — 8-N-1;

— TMOAKJ/IIOYEHUE COrMacyoLEro pe3ncropa — NeEPEMbIUKON;

npoTtokon obMeHa — Modbus-RTU.
OnucaHne Modbus permctpos Moayns NnpuBeaeHO B NMPUNOXEHUN A.

1.2.4 XapaKTepucCTuUKu 3neKTponmTaHns

Moaynb AO-4 nuTaeTca OT UCTOYHMKA MOCTOSAHHOrO TOKA C HOMWHANbHbLIM
BbIXOAHbLIM HanpshxeHnem Ue=24 B, ¢ AONYCTUMbIMU OTKSIOHEHUSIMU OT MUHYC
15% po nntoc 20% (20,4 B...28.8 B).

MoTtpebnaemblii TOK MOAYNS MPU HOMUHAJIbHOM HAMpPs)XeHUU MNUTAHUS He
6onee 60 MA.

Moaynb BblAEPXMBAET NMpepbIiBaHNE NUTaHUSA Ha BpeMs He 6onee 10 mc 6e3
HapyweHUs GYHKLMOHUPOBAHMS.

1.2.5 Ycnosuga akcnnyataumm

Moaynb AO-4 npuroaeH Ansa sKcnayatauum B TeMrnepaTypHOM AuanasoHe
MuHyc 40°C...nntoc 55°C, n otHocuTenbHon BnaxHoctn oT 10% no 95% 6e3s
obpa3oBaHUsa KOHAEHcaTa.

Moaynb npurogeH Ans skcnayartaumm Ha BbicoTe Ao 2000 M Hag ypOBHEM
Mops.



Moaynb, cornacHo OCT IEC 61131-2-2012, BblaepXuBaeT B npouecce
SKCnyaTtaumm CUHycomaanbHyto BUOpaumio B COOTBETCTBMM C TpeboBaHUSMMU
yKa3aHHbIMK B Tabnuue 2.

Tabnuua 2 - YCTONYNBOCTb K CMHYyCcOuaanbHOW BUbpaunm

YacToTHbIN
AvnanasoH, 'y

HenpepbiBHasA

BM6paums CnyuanHaa Bubpaumsna

5<f<8,4

CMeweHue 1,75 MM
NMOCTOSIHHAA aMnanTyaa

CMmelweHune 3,5 MM
NOCTOsIHHas aMnauTyaa

8,4<f=<150

YckopeHnune 0,5 g
NMOCTOSAHHas aMnNanTyaa

YckopeHnne 1,0 g
NOCTOSIHHas aMnaAuTyaa

Moay/nib BblAepXMBAET B MNpouecce sKcnayataunmm MNoNyCUHycoupalbHbIe
yaapbl amnautygom 15 g, AnuTenbHOCTbO 11 MC B Kaxaow M3 Tpex B3auMHO
nepneHanKynsapHbIX OCen.

1.2.6 Xapaktepuctukm 2MC

Moaynb AO-4,

B cooTtBetctBuM ¢ IOCT IEC 61000-6-4-2016,

nMmeeT

npeaenbHbleé 3Ha4YeHNA 3MUCCUN B OFrOBOPEHHbLIX YaCTOTHbIX AMana3oHaX, He

6onee ykasaHHbIX B Tabnuue 3.

Tabnuua 3 - NpeaenbHble 3HAYEHUS 3MUCCUU

YpoBEeHb XXECTKOCTHU YpoBEeHb >XECTKOCTHU
YacTtoTHbIN HOPMAaTUBHBbIN. AOMOJIHUTENIbHbIN.
MopT
AVanasoH (PaccrosiHne (PaccrosiHne
n3MepeHus - 10Mm) nsMmepeHus - 30M)
MopT 30-230 M 40 pb (MkB/M) 30 ob (MkB/M)
Koprnyca H KBasuNMKOBOE 3HaYeHune KBa3MMNUKOBOE 3HaYeHune
(nomexu ot 230-1000 My 47 nb (MkB/M) 37 ab (MKB/Mm)
n3ny4vyeHus KBa3UMMKOBOE 3HAYeHMe KBa3uNMKOBOE 3HaYeHue
Moaysb, cornacHo roCT 30804.4.2-2013, yCTON4YMNB K

3/1eKTPOCTaTUYECKNM pa3psiaaM B COOTBETCTBUU C TpeboBaHUSMU YKa3aHHbIMU B
Tabnuue 4.

Tabnuua 4 - YCTOMUYNBOCTb K 3/1IEKTPOCTAaTUYECKNUM pa3psiaaM

Kputepui
MopTbl YpoBeHb p p
NUcnbiTaHnsa . oL EeHKMn
NPpUIOXKEeHUs MUCNbITAaHUN
pe3y/ibTaTtoB

KOHTaKTHbIN L4 kB
paspsa - B
Bo3ayLwHbI paspss +4 kB

Kopnyc, nopThbl C
coeaunHUTENsIMMn

Moaynb, cornacHo FOCT 30804.4.3-2013, yCcTOMuMB K paauvo4yacTOTHOMY
3/1IEKTPOMArHUTHOMY MO0 B COOTBETCTBUMW C TpeboBaHMAMWU yKa3aHHbIMU B
Tabnunue 5.



Tabnuua 5 - YCTONUNBOCTb K 3/IeKTPOMArHUTHOMY MOJIHO

Kputepuit
YpoBeHb
Bupa nanyyenuns Avana3oH yacToT HCnbITAHW OLIEHKM
pe3y/ibTaToB

AMMANTYOHAS 2,0-2,7TTy 1 B/m

moaynsaumnsa 80%

1kly 1,4-2,0T0Ty 3 B/M A
CUHYCOUAaNbHOWN

bopmb! 80 - 1000 Mry 10 B/m

Moaynb, cornacHo OCT P 51317.4.6-99, ycTtoMumB K KOHAYKTUBHbIM
paguoyacToTHbIM MNoMexaM B COOTBETCTBMM C TpeboBaHMAMW YyKa3aHHbIMU B

Tabnuue 6.

Tabnuua 6"yCTOﬁHMBOCTbI(KOHAYKTMBHHM pPaano4acCTOTHbIM NMoMexam

CUHYCOMAANbHOWN
dopmbl

Kputepuit
YpoBeHb
Bua nanyuyeHusn AvanasoH 4yacrToT . OLIeHKM
MCNbITaHNN
pe3ynbTaTtoB

AMNnuTyaHas

moaynsaumna 80%

1kl 150 kl'y - 80 Ml 3B A

Moaynb, cornacHo FOCT 30804.4.4-2013, yCTOMYMB K HAHOCEKYHAHbIM
MMMY/NbCHbIM NOMEXaM B COOTBETCTBMM C TpeboBaHUSMM yKa3aHHbIMK B Tabnuue

7.
Tabnuua 7 - YCTOMUYNBOCTb K HAHOCEKYHAHbIM UMMYJ/IbCHbIM NMOMexXaM
MopTbi YpoBeHb Kpurepuu
. OLlEHKM
npuaoXXeHusa UCNbITaHUU
pe3ynbTaTtoB

MopTbl aHanoroBbIX 0,5 kB B
BXOA0B

1.3 CoctaB mapenusn

KoMnnekT noctaBkm Moayns aHasnorosoro BbiBoga AO-4 npuBeaeH B

Tabnuue 8.

Tabnunua 8 — KoMnaeKT NoCTaBKu

HanMeHoBaHue

O603HaueHune

KonuuectBo

Moaynb aHanorosoro sbiBoga AO-4

MKNK.421243.006

1

MacnopTt

MKNK.421243.006 MC

1




1.4 YcrpouctBo u paborta nsgenus

1.4.1 OpraHbl ynpasneHns n MHaMKauum

OnucaHne CcOCTOSIHUS WMHAMKATOpPOB MOAy/s aHanoroBoro BbiBoaa AO-4
npeacraBneHo B Tabnuue 9.

Tabnuua 9 - CocTosiHME MHAMKATOPOB MOAY/IS

UMuamnkatop/uBser Ha3zHaueHune Pe>xnmbl paboTbl
. CocTosiHne uenem CBeTnTCsa Npu paboTe BHYTPEHHUX
MUT/KpacHbll 4 pv p yTP
nUTaHuA MCTOYHMKOB NUTaHUS MoAyNs
. CocTtossHMEe obMeHa no Mwuraet npu obMeHe AaHHbIMWU MO LUMNHE
OBMEH/3eneHbI P A
LUMHE pacllnpeHns paclimpeHus
MuraeT npu wTaTHOM paboTe Moayns
CocTosiHMe P P Ay
PABOTA/eTbiii yNpaBAsiolLLedt FopuT MOCTOSAHHO Npw ownbke
NDOrDAMMbL 3anucu/utedmna EEPROM wnu ownbke
porp obmeHa c LA

Ha nuueBon naHenu MoAayns pacnosioXeHbl NMOBOPOTHbIE MepekovaTenm
ANs YCTAaHOBKM ajpeca:

— nepeknoyaTtenb <«x1» - yCTaHaB/AMBAaET KOJIMYECTBO €AWHUL, B
aapece Moayns;

— nepeknwyaTtenb «x10» - ycTaHaBAMBaeT KOJMYECTBO [OECATKOB B
aagpece Moaynsa, noJiIOXXEHUA 7,8,9 nepexKkn4vatena 4dBnAOTCA
HEKOPPEKTHLIMU.

Onpoc nepeknto4vaTenen rnMpPon3BoAUTCA TOSIbKO B MOMEHT noAayun rnutaHus
Ha MoAy/lb, U3MEHEeHMe MOJIOXKEHUA nepekn4vaTtesnien B npouecce paboTbl He
MEHSEeT ero agpec.

Moaynb aHanorosoro BbiBoga AO-4 coaepXuT MepeMblukn, KOTopble
AO/MKHbI BbITb YCTaHOBJIEHbI B COOTBETCTBUU C NMpUMeHeHuneM. [nsa Toro 4tobbl
W3MEHUTb MNOJI0XKEeHne nepeMblyek HeobxoaAMMO OTAeSITb OCHOBHOWM KOopnyc
MOAY/SA OT OCHOBaHMUSA, MNOCTaBUTb MepeMblyku B TpebyeMoe nonoXxeHne W
cobpatb ™Moaynb B obpaTHOM nopsake. Moaynb AO-4 copepXutT AaBe
Nnosib30BaTesIbCKME MepeMblYKM, MOKasaHHble Ha pucyHke 2. lepemblyka XP2
npeaHasHavyeHa Ansa noAKYeHUs cornacyruwero pesucropa (TepmMmHaTopa) B
WHTepdENCHbIE  NIMHUN RS-485 LWNHbI pacwmnpeHus. MoaknoyeHune
cornacywuiero pesmcropa HeobxogMMmo Mpu YCTaHOBKE MOAYyNs NOCAeaHUM
OTHOCUTeNbHO Begyuwero Moaynsa. [lepembluka XP3 npegHasHadeHa Ans
3aaHnNs CKOPOCTM obMeHa no wuHe.
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PucyHok 2 — PacnonoxeHune nepembliyek XP2 n XP3
Pexxumbl paboTbl B 3aBUCMMOCTM OT MecCTa YCTaHOBKW repeMblyek
nokasaHbl B Tabnuue 10.

Tabnuua 10 - YcTtaHoBKa nepemMbiyek XP2 n XP3

MepemMbiuka Pacnono>xxeHne nepeMbiUku Pe>xum
1-2 TepMMHATOpP OTKJIHOYEH
XP2
2-3 TepMUHaTOpP NOAKJIIOYEH
1-2, 3-4,5-6 1200 6uTt/cC
1-2, 3-4 2400 6uTt/c
1-2, 5-6 4800 6uTt/c
XP3 1-2 9600 6ut/c
3-4,5-6 19200 6uTt/c
3-4 38400 6ut/C
5-6 115200 6ut/c
- 1 Méut/c

1.4.2 Ha3HayeHne KOHTaKTOB pa3beMOB MOAY/IA

Ha3sHaueHne KOHTAKTOB pa3beMa MoAyns npueeaeHo B Tabnuue 11.
Tabnuua 11. HazHayeHMe KOHTaKTOB pa3beMoB

KoHTakT Tun HasHaueHue NMpuMmeyaHue
U+ Bxoa MuTaHne aHanoroBom 4acTu - NJC
U- Bxoa MuTaHne aHanoroBom 4acTu - MUHYC
AGND Bbixon O6LwKnin aHanoroBbIn MUHYC Co?ﬁeﬂ'MHeHbl B MoAyne
ul..u4 Bbixon BbixoAbl HanpsaXeHns
11..14 Bbixon Bbixoabl ToOKa

1.5 MapkupoBka m nsiombupoBaHue



1.5.1 MapkunpoBka Moaynsa BbinonHsetcsa B cootBeTcTBmm ¢ TOCT 18620-86 wu
COLEPXUT Criefyolmne Haanucum:

- HAMMEHOBaHMe Moayns;

- yCNnoBHoe 0bo3HauyeHue Mmoayns;

- AaTy usrortossieHnsa (Mecsu, roa);

- MopsAKOBbIM HOMep MoAyns MO CUCTeEME HyMepauuu npeanpuaTus-
N3roToBUTENS;

- TOBapHbIM 3HAK NpeanpuUsaTUa-nU3roToBuTens;

- Hagnucb «CaenaHo B Poccun>»;

- eAMHbIN 3HaK obpalleHns npoaykumm Ha pbiHke EASC.

1.5.2 TnombupoBaHme ™Moayns MNpPOBOAUTCH 3aBOAOM-U3rOTOBUTENEM MNpU
NpoOM3BOACTBE UK 06CNYXMBatOLWEN OpraHM3aumen npu sKcnayaTaumu.

NnombupoBaHMe OCYLLECTBASIIOT Ha CTblKe JIMUEBOM MNaHenu ¢
OCHOBaHWEM KoOpryca HaKleuBaHWEM rapaHTUMHOMW 3TUKETKU C JIOroTUMOM
NpeanpuaTUS — N3roTOBUTENS UK 06CNYyXMBAKOLLEN OpraHu3aumen.

1.6 YnakoBka

Moaynb yrnakoBbIBaeTcsa B cneumasnbHO U3roTOB/IEHHYIO KapTOHHYIO KOPObKY.
YnakoBKa 3almuaeT Mmoaysb OT MOBpeXAeHUn BO BpeMs TpaHCNOPTUPOBKMN.
YnakoBka AN XpaHEHUs W TPaHCNOPTUPOBAHMA COOTBETCTBYET YC/OBUAM
TpaHcnopTtupoBaHuna «C» no NOCT 23170.

2. NCNOJIb3OBAHME NO HA3BHAYEHMIO

2.1 BkcnayaTauuoHHbIE OrpaHu4YeHusn

Moaynb aHanorosoro BbiBoga AO-4 [Ao0/mKeH 3KCnayaTUpoBaTbCsa B
YCNOBUAX, OTOBOPEHHbIX B «TE@XHUYECKNX XapaKTEPUCTUKAX>.

2.2 lNMoaroroBKa usaenms K UCNMoJZib30BaHUIO

2.2.1 PacnakoBbiBaHUe

MNepen pacnakoBbiBaHMEM MOAYNSA MOCAE XpaHEHUS ero npu TemrnepaType
oKpyxatuwero so3ayxa Huxe 0°C HeobxoaMMO BblAepXaTb €ro B YrNakoOBKe He
MeHee 8 4acoB B NMOMELLEHUN C NONOXUTENbHOW TeMNepaTypon BO3ayxa.

BCKpbITb  YyNakoBKY W MpouM3BECTM OCMOTp MOAyNls Ha OTCYyTCTBUE
noBpexaeHun kopnyca.

NMpoBepUTb KOMMNEKTHOCTb U CEPUNHBIN HOMEP MOAYNS Ha COOTBETCTBMUE C
AAHHbLIMW B NacropTe u3genus.

2.2.2 YcTaHoBKa U noakatyeHune

MNepen noaknwyeHnem moayns HeobxXxoAMMO YCTAaHOBWUTb MOBOPOTHLIMU
nepeksayaTensamm agpec B AnanasoHe 1...64.

MpoBepnTb MNpPaBUIbHOCTb YCTAHOBOK repeMbldyek XP2 un XP3 B
COOTBETCTBUMU C MPUMEHEHMNEM.

YctaHoBuTb Moaynb Ha DIN-penky. Perka fosmkHa O6biTb NOAKAKOYEHa K
3alUMTHOMY 3a3eMJIEHUI0 OTAENbHbIM MPOBOAHUKOM. YCTAHOBKY HECKOJbKUX



MoAynen B OAHY JIMHENKYy Heob6xXoAMMO BbIMOMHATbL nNocnefoBaTesibHO ANs
NPaBUIbHOMO COEANHEHUS WNHbI pacUMPEHNS N UCKITIOYEHUSA ee MOoBpeXAeHUs.

KonnyectBo Moaynen, KOTOpoe MOXHO YCTaHOBUTb B OAHY JIMHEWKY — He
6onee 5.

MoaoKNoUNTL K MOAY/IKO LEenu aHasoroBblX BbIXOLOB B COOTBETCTBUM C
MapKMPOBKOW Ha KOpryce N Kak NoKa3aHo Ha pUCYyHKe 3.

B cnydae HebnaronpusaTHOM 3/1eKTPOMarHUTHOMN 06CTaHOBKM
peEKOMeHAYEeTCS MPUMEHSATb OTAENIbHbIN UCTOYHUK A1 @HANOroBbIX BbIXO4OB C
NOAKJ/IIOYEHMEM €ro MMHYCa Ha 3alMTHYIO 3eMto Yyepes pesuctop 1 MOM.

BoiBoabl U- 1 AGND aHanoroBbiX BbIx0AOB 0b6beaAMHEHbl B MoAyne, 4To
TpebyeTcs yunTbiBaTb NMpU NOAKIOYEHUN HArpy30K.

Ona  noaknw4yeHUss nMnoneBbiX LUenen pekoMeHAYyeTCdS MUCNOoNb30BaTb
SKpaHWpOBaHHbIe Kabenn c 3aszemMsieHNnEeM sKpaHa Ha Bxoae B wkad MNJIK.
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PucyHok 3 — CxeMbl NoAKNOYEHNS MOAY A

2.3 WUcnonb3oBaHue nspgenusa

2.3.1 3ameHa moayns

Moaynb aHanorosoro BbiBoga AO-4 noAdepXUBAET pexXxuM «ropsyen
3aMeHbl», 4TO MNO3BONdEeT MpoM3BOAUTb 3aMeHy HeucrnpaBHOro wusnenus
yCTaHOBNEeHHOro B uHeunke T[JIK 6e3 oTknw4veHus Bce nunHenku. [lepepn
3aMeHOM HeobxoAMMO OTCOeAMHUTb KJIEMMHble KONoAKM C NpoBOAaMM,
dukcaTtopbl Mmoaynsa Ha DIN-peike He BbligBUraTh! 3aTeM OTCOEANMHUTL BEPXHIOK
YyacTb MOAY/IA OT OCHOBAHUA MOTHAHYB €ro nepneHaMKynsapHO K MJI0CKOCTU
penkKn n npeononesas conpoTmerieHne 3awenok. OcHoBaHue MoAyNs Npu 3TOM



AO/DKHO OCTaTbCsl He penke. YCTaHOBKY MoAynsi Npou3BoAWTb B O6paTHOM
nopsiake cobnogas ero opueHTaumio.

[Mpy 3aMeHe MoOAyNnsa HYXHO WMETb BBMAY UYTO pPeXuMbl MoAyNA,
3anuncaHHble BO BHYTpeHHo EEPROM, MoryT He coBnagaTb € TpebyeMbiMu.

NMpn 3amMeHe moayns B cbope C OCHOBaHMEM HeobXO0AMMO OTKIYUTb
nMTaHne BCEN JIMHEWKW MoAyNleNn, OTCOeAUHUTb KJ/IEMMHbIE KOMOAKU C
npoBoAamMun, BbIABUHYTb dukcaTopbl Moayns Ha DIN-penke u pasgBuHYTb
cocefHMe MOAYNN ANA OTK/HOYEHUA OT HUX WNHbI paclUMpPEHUA.

3. TEXHNYECKOE OBC/TY)XXUBAHME

Moay/b aHanorosoro BbiBoga AO-4 He TpebyeT o0b6cnyXMBaHUA B npouecce
aKCnyaTauuu.

3.1 TexHunyeckKkoe ocBmaerenbCTBOBaHue

NNoBepka BbIXOAHbLIX a@HANIOroBbIX KaHasioB MpPOBOAUTCA OAMH pa3 B [ABa
roga B COOTBETCTBMM C <«MeToAMKOW MNOBEPKW W3MEPUTENbHbLIX KaHasioB
OptiLogic L».

3.2 Mopsaok M NEpUOANYHOCTb KaiInbpoBKH

Mepnoanyeckas kanubpoBka KaHanoB MoAyns aHanorosoro sbiBoga AO-4
NPOBOAUTCSA NepcoHanom cnyxbul KUTI.

MepnoaAnYHOCTbL NpoBeaeHUns KanubpoBKU — He pexe oAHOro pasa B ABa
roga.

KannbpoBka KaHanoB MoOAYyNsS nMpPOBOAUTCA C MNOMOLUbIO MpOrpaMmbl
«Hactponka w™oaynen OptiLogic L», kanubpoBo4yHble KO3(PULUMEHTLI MO
KaXXa4oMy Amana3oHy naMepeHui 3anucoisatotcs B8 EEPROM moayns.

4. TEKYLWUNA PEMOHT

PemoHT mMoayna adHanorosoro BbiBoga AO-4 BbINONHAETCA TOJIbKO
npeanpuaTnemM-n3roToBuTeNnem nsaenus.

5. XPAHEHME

5.1 B TpaHCMNOpTHOW Tape MOoAY/M MOryT XpPaHUTbCH B HeOoTan/MBaeMbIX
CKNaaCKMX MoMeLweHnax Npu TemnepaType oKpyXxatLlero Bo3gyxa oT MUHyc 50
no + 50 °C u oTHOCUTENbHOM BRaXXHOCTM A0 95 % npu TemnepaTtype +35 °C.

5.2 Moaynu [OMMKHbI XPaHUTLCA B YMakoBKe B 3aKpbITbiX OTan/jvBaeMbIX
CK/TAACKUX MNOMeLWeHnax npu Temnepatype oT mwc 5 pgo nmwc 40 °C w
OTHOCUTENbHOM BRaxHocTn Ao 80% npu Temnepatype +20 °C.

5.3 B nomeweHnn He A0O/MKHO ObITb MNblIM, NAPOB KWUCNOT W LWENoYen,
arpeccmBHbIX rasos
N APpYrnx BpeAHbIX NpUMeCeNn, Bbi3blBAOLWMX KOPPO3UIO N3LENUN.



6. TPAHCIMOPTUPOBAHME

Moaynu B ynakoBke npeanpuaTUA-n3roToBuTeNs MOryT
TpaHcNopTUpoBaTbCa Jt06bIM BMAOM TpaHCNOpPTa B KPbITbIX TPaHCNOPTHbIX
cpeactBax (B Xefe3HOLOPOXHbIX BaroHax, 3akpbiTblX aBTOMAaLIMHAaX,
repMeTU3NPOBaHHbIX OTanJMBaeMbiX OTCekax camMonetos W T.4.) B
COOTBETCTBMM C NpaBuamMm TPAHCNOPTUPOBAHUSA TPY30B Ha COOTBETCTBYHOLWEM
BMAE TpaHCnopTa, Ha Nbble pacCTossHUSA MpU TemMnepaType OKpyXXatoLlero
Bo3ayxa oT MmmHyc 50 go 50 9C u oTHocuTenbHOM BRaxHocTun Ao 98 % npwu
TemnepaTtype 35 °C.

7. YTUWIN3AUUA

N3penve He coaepXUT B CBOEM COCTaBe OMaACHbIX UKW A40BUTbIX BELLECTB,
CNOCO6HbIX HAaHEeCTU Bpej 340pOBbI0 YENOBEKa WM OKpYyXalowen cpene mn He
npeacTasBfigeT ONacHOCTU AN XU3HU, 340POBbS NOAEN U OKpYXXalLwen cpeabl
MO OKOHYaHMKM Cpoka cnyxbbl. B 3TOM CBA3M yTuAM3auusa M34ENNS MOXET
NpPOM3BOANTBLCS MO NpasBuiaMm yTuausaumm obLenpoMbIlUIEHHbIX OTXO0A40B.
YTunmsaumsa  OCYyLWecCcTBAAeTCd  OTAeNbHO MO rpynnaM  MaTepuasos:
NJacTMacCoOBbIM 3/1IEMEHTaM, MeTa/VIMYEeCKNUM KpenexHbIiM getanaMm. Moaysb He
COAEPXUT AparoueHHbIX MeTaslNIoB B KOMMOHEHTaxX usaesnus.

YTunmsauuio npoBoanUTb COrflacHO COOTBETCTBYHOWMM 3aKOHaM M NpaBOBbIM

AOKYMEHTaM, AENCTBYIOLLMM Ha TEPPUTOPUN KOHKPETHOro cybbekTa Poccmimckom
denepauymn.



NPUNOXXEHUE A
KAPTA PEFrMCTPOB MODBUS MOAV/JIA AO-4

Perucrp HasHaueHue AdocTtyn OnucaHue
0 Tun Mmoayns YteHne | Tun Moaynsa. Bo3MOXHbIe 3HaYEeHUS:
- 12 - Moaynb aHanorosoro soeieoga AO-4.
1 CraTtyc paboTbl | YteHne | Ctatyca paboTbl Moayns:
Moayns -  bwut 0 - pabora.
-  But 1 - HeT MUKponporpamMmmsl.
-  bwut 2 - peseps.
- but 3 - annapatHbin cb6on LIAM.
-  But 4 - cboih yteHuns/3anncu EEPROM.
2 Pexxum  HacTporikun | YteHne | lNMepesoa Moayns B pexXum HaCTpOMNKMW.
Moayns 3anuchb JonycTumble 3Ha4YeHus:
- 0 - OTKIOUYNTb PEXNM HACTPOMKM.
- 1 - N3MeHeHune pexunma paboTbl KaHaNoB.
- 2 - N\aMeHeHne napaMeTpoB KaHasnos..
Mo ucreyeHmio 5 MUHYT C MOMEHTa nocnegHero
U3MEHEeHUs pexuma paboTbl WM napameTpa
BbIXOA4A PEXWM HacTponku 6yaeT aBTOMATU4YECKMU
OTKJTHOYEH.
4 Pexunm paboTbl | UteHMe | YctaHoBka pexuma paboTtbl Bbixoga AOl.
BbIX04a AO1 3anuchb ,D,OI'IYCTVIMble 3Ha4yeHun4a:
- 301 - AHanorosbil Bbixog 4...20 MA.
- 302 - AHnanorosbi1 Bbixoa 0...5 B.
3HadeHune no ymonyanuio: 301.
3HadeHne peructpa coxpaHserca B EEPROM u
BOCCTaHaBNMBaETCs MNpU  BKIIOYEHUU TMUTaHUSA
Moayns.
Mepen w3MeHeHMeM pexuMma paboTbl BbIxoAa
Heob6xooMMO nepeBecTM MOAY/b B PEexXuMm
HaCTPOMKM «1» unm «2» (CM. perucrp 2).
5 Pexxum paboTbl | UTeHne | AHaANOrM4yHO perncTpy 4.
Bbixoaa AO2 3anucb
6 Pexxum paboTbl | UTeHne | AHaANOrM4yHoO perncTpy 4.
Bbixoaa AO3 3anucb
7 Pexxum paboTbl | UTeHne | AHaANOrM4yHO perncTpy 4.
Bbixoaa AO4 3anucb




FLOAT

8 3HadyeHne BbIXxoAda | YTeHme | YcTaHOBKa 3HayeHMsa aHasnorosoro Bbixoda AO1L B
AO1 3anuck otcyeTtax LAl B ananasoHe ot 0 go 65535.
JonycTuMble 3Ha4YeHus:
- 0...65535, B pexume 4...20 MA.
- 0...65535, B pexume 0...5 B.
9 3HadeHne BbIXxoAda | YTeHne | AHanNormyHo permcTpy 8.
AO2 3anucb
10 3HadeHne BbIXoAda | YTeHne | AHanNormyHo permctpy 8.
AO3 3anuncob
11 3HadeHne BbIXxoAda | YTeHne | AHanNormyHo permctpy 8.
AO4 3anucob
12,13 3HadeHne BbixoAda | YUTeHne | YcTaHoOBKA 3HaudeHus Bbixoga AOl B dumsnuyeckmx
AO1 B ¢usMyeckux | 3anucb | €AMHMLAX B COOTBETCTBUM C PEXMMOM paboThl
eavHuuax, dopmat Bbixoaa (pernctp 4) B popmate FLOAT IEEE 754.
FLOAT JonycTnMble 3Ha4YeHns:
- 4..20, B pexunme 4...20 MA.
- 0..5, B pexume 0..5 B.
3HadyeHne MeHee AO0MYCTUMOro OTK/KYAEeT KaHan
B 0bomx pexmmax. 3HavyeHue 6Gonee AONYCTUMOro
YCTAaHOBUT MaKCMManbHO-A0MNYCTUMOE 3Ha4deHue
Ha BbIXoAe.
14,15 3HadyeHne BbIXxoAda | YTeHne | AHanormyHo permcrtpam 12,13.
AO2 B duanyeckux | 3anuco
eanHuuax, dopmat
FLOAT
16,17 3HayeHue BbIxoAda | YUTeHne | AHanornyHo perucrtpam 12,13,
AO3 B (duanyeckux | 3anuco
eanHuuax, dopmat
FLOAT
18,19 3HadyeHne BbIXxoAda | YTeHne | AHanormyHo permcrtpam 12,13.
AO4 B duanyeckux | 3anuco
eanHuuax, dopmat




