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HacTosiwee pyKoBOACTBO MO 3KCMayaTauum COAEpPXUT MHGOpMaLMIO,
HeobxoauMyl0 AN9 NpaBubHOM M 6Ge3onacHoM 3KcnyaTaunum moayns
aHanorosoro eesoga Al-4, BxoAsuwero B COCTaB JIMHENKU KOHTPOJISIEPOB
norndyecknx nporpammmpyembix cepum OptiLogicL (panee no Tekcty
NJK).

OcHoBHas obnacte npuMmeHeHusa [JIK OptiLogicL - aBTomMatusaums
TEXHONOMMYECKMX MNpoLeccoB Ha obbekTax pasinyHbIX OTpaciemn
NPOMbILWIEHHOCTN, @ TaKXe UHXEHEPHbIX CUCTEM 34aHUN N COOPYXEHUMN.

MK OptiLogicL cootBeTcTBYyeT N'OCT IEC 61131-2-2012.

MK  OptiLogicL npegHa3HayeHbl AN WUCMNOJb30BaHUA  BHe
B3PbIBOOMNACHOM 30Hbl. Cea3b C 3/1eKTpoobopyA0BaHMEM,
pacrosioXXeHHbIM BO  B3pbiBOOMACHOM 30He, OCywecTBageTcsa no
TpeboBaHMAM Ha  B3pbIBO3alUUTY  KOHKpPEeTHbIX BWAOB, COrfacHo
KOMMNIEKTY rOCyAapCTBEHHbIX CTaHZApTOB Ha B3pbiBO3alUMLEHHOE
obopyaoBaHue.

K pabote c u3genuem aonyckakwTCca nvua, U3y4YmMBLUME HacCTosLiee
PYKOBOACTBO " nMeruime KBaNU(PUKALNOHHYIO rpynny no
anekTpobe30nacHOCTM He HUXe 3.

1 ONMUCAHME N PABOTA

1.1 Ha3zHaueHue

Moaynb aHanorosoro Beoda Al-4 npegHasHayeH 4719 UCMOSb30BAaHUA B
cucremax aBTOMaTU3NPOBAHHOIO yrnpasJieHus TEXHOJIOMMYECKUM
obopynoBaHMEM B 2JHepreTuke, Ha TpaHCNoOpTe, B pPas3fMyHbiX o0b6nacTax
NPOMbILWIEHHOCTU, XUTNLLHO-KOMMYHAJ/IbHOIMO U CeSIbCKOro X035MCTBa.

Moaynb coaepXuT 4 aHanoroBbiX BXoAa WU MOXeT ObiTb MCNOMIb30BaH Kak
MOAY/Mb pacwmpeHus ans moaynenm npoueccopHblix CPU-1,2,3, wnanm Kak
aBTOHOMHOE YCTPOMCTBO aHasioroBoro BeoAa C NMPOTOKOMOM nepepayn Modbus
RTU npuv noaknt4yeHnn yepes MoAynb pacwumpeHmns BE-1.

Moaynb npeaHasHayeH ANs HenpepbiBHOrO HeobCyXXMBaeMoro pexuma
paboThbl.

1.2 TexHNYecKMne XxapaKTepuUCTUKu

1.2.1 KoHcTpyKkums, o6o3HauveHmne, pa3Mmepbl U Macca Mmoayns.

BHewHMn Bua n pasmepsbl Mmoaynsa Al-4 nokasaHbl Ha pUCyHke 1.
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PucyHok 1 — BHeLWHW BUA U pa3Mepbl Moayns

Moaynb BbINO/IHEH B MJIAQCTUKOBOM KOpryce, rnpeaHa3HayYeHHOM Ans
ycTtaHoBkn Ha DIN-penky tmna TH35-7,5 (35 MM x 7,5 MM) nam Ha N0CKYytO
naHesnb.

BHMMaHue! YcTraHOBKa Moaynsa Ha peinky tuna TH35-15 (35 MM x
15 mM) He ponyckaeTtcsa!

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

Moay/ib MMeeT Ppa3beMHYK KOHCTPYKUWMIO, TMO3BOJSAKOLWYK OTAENATb
OCHOBHOW KOpPMyC OT OCHOBaHUA MoAynsa Ans aoctyna kK nnatam. CoeagunHeHue
Koprnyca C OCHOBaHWEM BbIMOSIHEHO C MOMOLLbIO 3allenoK.

MogknoyeHne noneBbixX Lenern K MOAYN OCYyWeCcTBASAeTCS C MNOMOLLbIO
CbEMHbIX KIEMMHWKOB C BUHTOBbIMU 3aXXUMaMMU.

Moaynb MMeeT BCTPOEHHYH LUWMHY pacluMpeHusa Af8 NOAKIKYEHUS Lenen
NMUTaHNA N NHTEPENCHBIX TUHNI, YCTAaHOBJ/IEHHYIO B OCHOBaHMe.

Ha BepxHen naHenu moAayns pacnosioXXeHbl MOBOPOTHLIE MNepektyvaTenm
3a/laHnsa agpeca n 3/1eMeHTbl MHAUKALUWN.

Macca moaynsa cocrasnget — 100 r.

CpenHee BpeMs HapaboTKn Mexay OTKasaMu MOoAyflen COCTAB/ISET He

meHee 100000 yacos.

O6o03HaueHMe Moayns npu 3akasze - Moaynb aHanorosoro Beoga Al-4
MKNK.421243.003.

1.2.2 OCHOBHble TeEXHUYECKME XapaKTEPUCTUKMU

OCHOBHble TEXHMYECKME XapaKTePUCTMKN MOAYNS NpMBeAEeHbl B Tabnnue 1.



Tabnuua 1 - OCHOBHble TEXHUYECKNE XapaKTepuctnkmn moayns Al-4

XapakTepucrtuka 3HauyeHue NMpuMmeuyaHue
Konn4yecTtBo aHanoroBbiX BX040B 4
4..20 MA
Jnana3oHbl BXOAHbIX CUTHANOB 0..5B
0..10B
BxogHol nMnegaHc Ans avManasoHa 270
4..20 MA, OM, He 6bonee
BxogHol nMnegaHc Ans AManasoHoB 10
0..5B n 0...10B, kOM, He MeHee
Mpegen npvBeAeHHON MOrPELIHOCTHU <10 1% Bo BceM gnanasoHe
M3MEPEHUNS HAMPSXKEHNS M TOKA = pabo4ynx ycnosum
PazpsaHocTb AL, 6uTt 14
MeTton npeobpa3oBaHus SAR MocnenosarensHoro
npubInXKeHus
MaKkcuManbHbIM BXOAHOW TOK B 30 OrpaHn4yeH BCTPOEHHbIM
peXunMe naMepeHmsa Toka, MA 3/1IEMEHTOM 3aWMThI
MakcumanbHoe BXogHoe OrpaHunuyeHo
Hanpsi)KeHne B peXxnMme naMepeHus 30 BCTPOEHHbIM 3/IEMEHTOM
HanpsXxeHusa, B 3aWmnThl
[Jnana3oH HacTpONKM NOCTOSAHHOM 0..65535 LWar 5Mc
BpeMeHun undposoro duabTpa, MC
NHTepdelic obMeHa AaHHbIMU RS-485
1 M6ut/c, 115200
6ut/c, 38400 6uT/C,
CkopocTb 06MeHa AaHHbIMMK 19200 bur/c, 9600
P 6uT/c, 4800 6uT/C,
2400 6uTt/c, 1200
ouTt/c
MpoTokon ob6MeHa Modbus RTU
Jnana3oH 3anaBaeMbiX aApecoB 1...64
Mopaepxka «ropsiyen 3aMeHbi» aa
CoxpaHeHune HaCqueK B na EEPROM
SHEpProHe3aBUCUMON NaAMSATH
HanpsaxeHune nutaHuga, B 20,4 ...28.8
MoTpebnsembin Tok, MA, He 6onee 50

MNepekntoyeHne amnanasoHOB BXOAHbIX aHAsOroBbiX CUrHasOB U HaCTpoMKa
UM@PpoBbIX GUNLTPOB NPOU3BOAUTLCA WMHAMBUAYANbLHO ANA KaXXAoro KaHana C
nomouwbto MO MJIK nnm cneunanbHON YTUNUTLI.

AHanoroeble BXOAbl MMEIT rasbBaHUYECKYI M30M8UUI0, 3NeKTpuyeckas
MPOYHOCTb n3onaumm - He meHee 500B.

AHarnorosble BX0Abl UMEIOT BO3MOXHOCTb KanmMbpoBKkM Npu Npon3BOACTBE U
3KcnyaTaumm, KannbpoBOUHbIe KO3 dUumeHTbI COXpaHsTCA B
SHEeproHe3aBMCUMOWN MNaMATN MOAYNS.

1.2.3 XapaKTepuctmkm nHtepdenca nepegadm AaHHbIX

Moaynb aHanorosoro BBoAa Al-4 coaepXuT wWwWuHy pacwupenuna TJIK
OptiLogicL.



NHTepdenc BBoaa/BbiBOAA LWMHbI pacClUMpPEHUss OCHOBAH Ha uHTepdelnce
RS-485 co cneayowmMmMm XxapakTepucTmkamm:

— pexuMm nepegaydu - NonyaynneKCHbIn;

— CKOpoCTu nepegayuu - 1 Méut/c115200 6ut/c, 38400 6ut/c, 19200
6uTt/c, 9600 6ut/c, 4800 6unT/C, 2400 6KUT/C, 1200 6UT/C;

— HaCTpoOMKa CKOPOCTU — MnepemMbliYKaMu;
— napaMeTpbl nNepeaayn AaHHbiX — 8-N-1;
— MNOAKJIIOYEHMe Cornacyowero pe3ncrtopa — NepemMbluKkon;

— npoTtokon obmeHa — Modbus-RTU.
OnuncaHne Modbus perncTtpos Moayns nNnpuBeaeHO B NpUIoXeHun A.

1.2.4 XapaKkTepucTuUKM aneKTponmuTaHns

Moaynb AI-4 nutaeTcsa OT UCTOYHMKA MOCTOSIHHOMO TOKa C HOMWHAaSIbHbIM
BbIXOAHbIM HanpsixeHnem Ue=24 B, Cc AONYCTUMbIMMU OTK/IOHEHUSMU OT MUHYC
15% po nntoc 20% (20,4 B...28.8 B).

MoTpebnsaemMbin TOK MoAyNnst MPM HOMUHANbHOM HAarps>XeHUW NUTaHUA He
6onee 50MA.

Moaynb BblAEpPXXMUBAET NpepbiBaHne nNuTaHmsa Ha Bpems He 6onee 10 mc 6e3
HapyweHnsa pyHKLMOHNPOBAHUS.

1.2.5 Ycnosusa akcrnsiyataumm

Moaynb AI-4 npurogeH Anga 3kcnjyaTtauuu B TeMnepaTypHOM Auana3oHe
MUHYC 40°C...nnac 55°C, u oTHocuTenbHOn BnaxxHoctn oT 10% ao 95% 6es
obpa3soBaHUA KoHAeHcaTa.

Moaynb npurogeH Ansa 3KCrayatauum Ha BbicoTe Ao 2000 M Haa YpOBHEM
MOpS.

Moaynb, cornacHo OCT IEC 61131-2-2012, BblaepXxuBaeT B rnpouecce
3KCnayaTaunum cuHycomganbHyo BuOpauuio B COOTBETCTBUMWM C TpeboBaHUSAMU
yKa3aHHbIMU B Tabnuue 2.



Tabnuua 2 - YCTONUYNBOCTb K CMHYyCOMaanbHOW Bnbpaunm

YacToTHbIN
AvnanasoH, 'y

5<f<8,4

HenpepbiBHaA
BM6pauuns
CmeweHune 1,75 mm
NOCTOSIHHaa aMnNanTyaa
YckopeHnune 0,5 g Yckopenne 1,0 g
NMOCTOSIHHAA aMnanTyaa NOCTOsIHHas amMnauTyaa
Moaynb BblAepXWMBAET B Mpouecce 3Kcrsyataumm noslyCMHycouaanbHble
yAapbl amMmnautygom 15 g, ANnTenbHOCTbO 11 MC B KaxaoW M3 Tpex B3aWMHO

nepneHaAuKYNsipHbIX OCEMN.

CnyuyaiiHas Bubpauusa

CmeweHue 3,5 mm
NMOCTOSIHHasa aMnNAuTyaa

8,4<f< 150

1.2.6 Xapaktepuctnkm 2MC

Moaynb AI-4, B cootBetctBum c [OCT IEC 61000-6-4-2016, wumMmeet
npeaesibHble 3HAYEHUS SMUCCUMM B OFOBOPEHHbIX YacCTOTHbIX AMana3oHax, He
6onee ykasaHHbIX B Tabnuue 3.

Tabnuua 3 - MNpeaenbHble 3HAYEHUS SMUCCUN

YpoOBEHb YXECTKOCTH YpoOBEHb YXECTKOCTU
YacTtoTHbIN HOPMAaTUBHbIN. AOMOJIHUTENIbHbIN.
MopT
AVanasoH (PaccrosiHne (PaccrosiHne
naMmepexHus - 10m) naMmepeHus - 30m)
MopT 30-230 M 40 pb (MkB/M) 30 ab (MkB/M)
Kopnyca 4 KBa3MNMKOBOE 3HaYyeHne KBa3MMNMKOBOE 3HaYyeHune
(nomexu ot 230-1000 My 47 nb (MkB/M) 37 ob (MKB/Mm)
n3ny4yeHus KBa3uMMKOBOE 3HaYeHne KBa3MMNMKOBOE 3HaYyeHne
Moaynb, cornacHo roCT 30804.4.2-2013, yCTONYnB K

3M1eKTPOCTaTUYECKNM pa3psiaaM B COOTBETCTBUU C TpeboBaHUSMU YKa3aHHbIMU B
Tabnuue 4.

Tabnuua 4 - YCTOMYMBOCTb K 3/IEKTPOCTATUUYECKMM paspsaaM

Kputepuit
MopTbl YpoBeHb
UcnbiTaHnsa o OLl€eHKM
NPUNOKEHUNA ncnbiTaHUM
pe3ynbTaTtoB

KOHTaKTHbIN L4 kB
paspsa - B
Bo3ayLwHbI paspsas +4 kB

Kopnyc, nopThbl C
coeamHUTeNnaIMu

Moaynb, cornacHo NOCT 30804.4.3-2013, yCTOM4YMB K paganmovacTOTHOMY
3/IeKTPOMAarHUTHOMY TMOJIK0 B COOTBETCTBMM C TpeboBaHMSAMM YKa3aHHbIMU B
Tabnuue 5.



Tabnuua 5 - YCTONUNBOCTb K 3/IEKTPOMArHUTHOMY MOJIHO

Kputepuii
YpoBeHb
Bupa nsnyyeHuna Avana3oH yacrtoTt HenbITaHW OLLEHKM
pe3ynbTaTtoB

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

moaynsaumnsa 80%

1kly 1,4-2,0T1Tuy 3 B/m A
CUHYCcOoMAanbHOWN

bopmb! 80 - 1000 Mru 10 B/M

Moaynb, cornacHo OCT P 51317.4.6-99, ycTtomumB K KOHAYKTUBHbIM
paAnNO4acTOTHbIM MOMexXaM B COOTBETCTBMM C TpeboBaHMSAMM YyKa3aHHbIMW B

Tabnuue 6.

Tabnuua 6 - YCTOMUYMBOCTb K KOHAYKTUBHbLIM PaAnN0O4acTOTHbIM NOMEXaM

Kputepuit
YpoBeHb
Bua nanyuyeHusn Avana3oH yactoTt o OLl€HKM
MCNbITaHUMN
pesy/ibTaTtoB

AMNNUTYAHas
moaynsaumnsa 80%
1kly 150 kl'u - 80 MI'y 3B A
CUHYCcOUAaNnbHOWN
dopmMbl

Moaynb, cornacHo FOCT 30804.4.4-2013, yCTOM4YMB K HAHOCEKYHAHbIM
MMMY/NbCHbIM NOMEXaM B COOTBETCTBMM C TpeboBaHUSAMN yKa3aHHbIMK B Tabnuue

7.
Tabnuua 7 - YCTONYNBOCTb K HAHOCEKYHAHbIM UMMYJ/IbCHBbIM NOMexaMm
MopTsbl YpoBeHb Kpurepun
- OLl€HKMHA
npunoxXxeHusa NCNbiTaHUMN
pe3yJ/ibTaToB

MopTbl aHanoroBbIX 0,5 kB B
BX0A40B

1.3 CoctaB apenusn

KomnnekT noctaBkun Moayns aHanorosoro seoaa Al-4 npuseneH B Tabnuue 8.

Tabnunua 8 — KoMnaeKT NoCTaBKu

HanMmeHoBaHue

0O603HaueHue

KonunuectBo

Moaynb aHanorosoro sesoga Al-4

MKNK.421243.003

1

MacnopT

MKNK.421243.003 NC

1

1.4 YcrpouctBo u paborta nspgenus

1.4.1

OpFaHbIYHpaBHEHMHl4MHﬂMKauMM




OnuncaHne COCTOSSHUS UWHAMKATOPOB MOAYNA aHanorosoro BBoaa Al-4
npeacrasseHo B Tabnuue 9.

Tabnuua 9 - CoCcTosHME NHONKATOPOB MOAY NS

MHaukaTop/uBeT Ha3HauyeHue Pe>xuMbl paboTbi
. CocTosiHME uene CBeTUTCS NpU BHYTPEHHUX UCTOUYHUKOB
MUT/KpacHbll 4 P TP
nUTaHusA NMUTaHMsa Moayns
N CocTosiHne obMeHa no Muraet npu obMeHe AaHHbIMM MO LUMHE
OBMEH/3eneHbI P A
LUMHEe paclmMpeHuns paclnpeHmns
Mwuraet npu wTaTHOM paboTe Moayns
CocTosHne Mo MTpI'IOCTOFIHHO np n ou_|v16|<£éy
PABOTA/xenTbli ynpasnsoLien P p

3anuncn/utenHmnsa B EEPROM mnnu owmnbke

nporpamMmbl obmeHa c ALIM no nHtepdeiicy SPI

Ha nuueBon naHenwu MOoAYynsA pPacCroJsioXXeEHblI MOBOPOTHbLIE MEPEK/IoYaTEN
Ana YCTaHOBKW ajpeca.

— nepeknoyaTenb <«x1» - ycTaHaB/MBAEeT KOJSIMYECTBO eOWHUL, B
aapece Moayns;

— nepeknwyaTtenb «x10» - ycTaHaBAMBaeT KOJMYECTBO [OECATKOB B
agpece Moaynd, nosoxenHumsa 7,8,9 nepeknwyatenss SABNAKOTCH
HEKOPPEKTHbIMNU.

Onpoc nepekno4vaTenen nNponsBoANUTCS TOSIbKO B MOMEHT NoAdayn nuTaHus
Ha MOAY/lb, U3MEHEHME MOJSIOXKEHUA Nepeknw4yaTenen B npouecce paboTbl He
MeHseT ero aapec.

Moaynb aHanorosoro sesoga Al-4 coaepXuT nepeMblyku, KOTOpble AO/KHbI
6bITb YCTAaHOBJ/IEHbI B COOTBETCTBUMU C NpUMeHeHneM. [ns Toro 4ytobbl U3MEHUTb
NONOXeHue nepeMblyek HeobxoaAMMO OTAENUTb OCHOBHOW KOpMNyC MoAynsa OT
OCHOBaHMUs, NOCTaBUTb NepeMblikn B Tpebyemoe nosioxkeHme n cobpatb MoAyNb
B obpaTHOM nopsaake. Moaynb Al-4 copepXxXuT [ABe NoJjib30BaTesibCKune
nepemMblyky, NMoKasaHHble Ha pucyHke 2. lNMepeMbluka XP2 npeaHasHayeHa Ans
NOAKMIOYEHNS cornacywuwero pesucrtopa (TepmmHatopa) B uUHTepdeKnCHbie
mHnn RS-485 WKHbI pacwunpeHus. logknoyeHue cornacyrowero pesmcropa
HeobxoAMMO nNpu YCTaHOBKE MOAyNs MocneaHuWM OTHOCUTENbHO Beayllero
moayns. lMepembluka XP3 npegHa3HadeHa AN19 3ajaHuWa CKOpPOCTM obMeHa no
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PucyHok 2 - PacnonoxeHune nepembiyek XP2 n XP3

PexxuMbl paboTbl B 3aBUCMMOCTM OT MeCTa YCTaHOBKWU repeMblyeKk
rnokasaHbl B Tabauue 10.



Tabnuua 10 - YcTtaHoBKa nepeMbluek XP2 n XP3

NMepeMbiuka Pacnono)xeHue nepeMbiuku Pexxum
1-2 TepMmnHaTOp OTKNOYEH
XP2
2-3 TepMunHaTOp NoAKNO4YEH
1-2, 3-4,5-6 1200 6uTt/c
1-2, 3-4 2400 6uT/c
1-2, 5-6 4800 6uT/C
1-2 9600 6uT/C
XP3
3-4,5-6 19200 6uTt/c
3-4 38400 6ut/c
5-6 115200 6uTt/c
- 1 Méut/c
1.4.2 Ha3HayeHMe KOHTaKTOB pa3beMOB MOAYNSA

Ha3sHayeHne KOHTAKTOB pa3beMa Moayns npueeaeHo B Tabnuue 11.
Tabnnua 11. HazHayeHMe KOHTaKTOB pa3beMoB

KoHTakT Tvn HasHauyeHue MpumeyaHue
All+.. Al4+ Bxoa AHanorosble BXOAbl - MAOC
All-... Al4- Bxoa AHanorosble BXOAbl - MUHYC |O6beanHeHbl B Moayne

1.5 MapkupoBka u nsziombupoBaHue

1.5.1 MapkupoBka moaynsa BbinonHgaetca B cooteBetctBuM € FTOCT 18620-86 u
COLEPXUT criegytolime Haanucum:

- HAMMEHOBaHMe Moayns;

- YCNOBHOE 0603HauyeHne Mmoayns;

- AaTy usroTtosneHus (Mecsau, roa);

- MopsAKOBbIM HOMep MoAyns NO CUCTeMe HyMepauuum npeanpuaTms-
N3roToBUTENS;

- TOBapHbIM 3HAK NpeanpuUsaTUS-U3roToBuUTeNS;

- Haanucb «CaenaHo B Poccnn»;

- €MHbIN 3HaK obpalleHnsa nNpoayKumn Ha pbiHke EASC.

1.5.2 TnombupoBaHuMe MoayNlsi MPOBOAUTCS 3aBOAOM-WU3rOTOBUTENEM MpU
NPOU3BOACTBE NN 06CNYXMBAIOLLEN OpraHM3auUner Npy aKcnayaTaumu.

NnombupoBaHue OCYyLEeCTBAAT HaA CTblKke NMUEeBOWM NaHenm ¢
OCHOBaHMEM Kopnyca HakK/lenmBaHUEM rapaHTUMHON 3STUKETKU C J10roTUNoMm
npeanpuaTUsa — U3roToBUTENS UK 06CnyXuBatowWen opraHM3aunen.



1.6 YnakoBka

Moaynb YynakoBbIBAeTCA B CNeuuanbHO W3roTOBMEHHYIO KAPTOHHYIO
KOpOOKY.

YnakoBka 3aWMu@aeT  MoAylb  OT  MNOBPEXAEHWA BO  BpeEMS
TPaHCNOPTUPOBKMN.

YnakoBka Ans XpaHeHUs WM TPaHCNoOpTUPOBAHUSA  COOTBETCTBYET
yCnoBusaM TpaHcnopTupoBaHus «C» no NOCT 23170.

2 WCNOJZIb3OBAHMUE NO HABHAYEHMUIO

2.1 DkcnsiyaTauMOHHbIE OrpaHu4YeHus

Moaynb aHanorosoro seoga Al-4 go/mkeH aKCnyaTUMpoBaTbCA B YCI0BUSAX,
OrOBOPEHHbIX B «TeXHUYECKNX XapaKTepUCTmkKax».

2.2 NMoarortoBKa usaenmsa K UCNoJZib30BaHUIO

2.2.1 PacnakoBbiBaHUeE

Nepen pacnakoBblBaHMEM MOAYNS MOC/e XpaHeHUs ero rnpu Temnepartype
oKpy>atowero sosgyxa Hmxe 0°C Heob6xoaMMO BblaepXaTb €ro B YNaKoOBKe He
MeHee 8 4acoB B NOMeLWEeHNN C NONOXNTENbHOM TeMnepaTypon Bo3ayxa.

BCKpbiTb YMakoBKY W MNpoOM3BECTM OCMOTP MOAyNsi Ha OTCYyTCTBME
noBpexaeHun Kopnyca.

MpoBepuTb KOMMAEKTHOCTb N CEPUNHBLIAN HOMEP MOAYNSA Ha COOTBETCTBME C
AAHHbIMW B MacnopTe nsgenus.

2.2.2 YcTaHOBKa 1 nogKfoyeHue

MNepen noaknwyeHnem moaynss HeobxoAMMO YCTAaHOBUTb MNOBOPOTHLIMU
nepeksoyaTensaMmu agpec B ananasoHe 1...64.

MpoBepuTb MNpPaBWIbHOCTb YCTAHOBOK nepeMblyek XP2 un XP3 B
COOTBETCTBUMN C MPUMEHEHMNEM.

YctaHoBuTb Moaynb Ha DIN-penky. Penka fosmkHa O6biTb NOAKAKOYEHa K
3alLMUTHOMY 3a3eM/IEHUNI0 OTAENIbHbIM MPOBOAHWKOM. YCTAHOBKY HECKO/IbKUX
mMoAaynen B OAHY JIMHENKY HeobxoaMMO BbINOAHATbL MocneaoBaTeNbHO As
NpPaBWUIbHOIo COEANHEHUNS LWUMHbI PaclUMPEHUs U UCKITIOYEHUS ee NoBpeXaeHus.

KonnyectBo Moaynen, KOTOpoe MOXHO YCTaHOBUTb B OAHY JIMHEWKY — He
6onee 10.

MoaKAUYNTE K MOAY/HO LEenM aHanoroBbiX BXOAOB B COOTBETCTBUU C
MapKMPOBKOM Ha KOPMyce U Kak NoKa3aHo Ha pUCyHke 3.

B cnydae HebnaronpmnaTHOM 3/1eKTPOMarHMTHOM obcTaHOBKM
peKOMeHAYeTCs MPUMEHATb OTAEsSIbHbIM UCTOYHUK AJ19 aHasoroBblX BXOAO0B C
NOAK/TIIOYEHNEM ero MMHYCa Ha 3aWMUTHYIO 3eMi0 Yepe3 pe3nctop 1 MOM.

BoiBoabl AIl-, AI2-, AI3- n AI4- aHanoroBblX BX0A40B 06beAWMHEHbI B
mMoAayne, 4to TpebyeTcsa yunTbiBaTb NpU NOAKIOYEHUN aHANOMOBbIX A4AaTYNKOB.

Ona  noaknwyeHUss nonesbiX Lenen pekoMeHAyeTCd MUCNOoNb30BaThb
SKpaHMpOBaHHblEe Kabenu c 3a3eMneHneM s3KkpaHa Ha Bxoae B wkad MJK.
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OATHUKN -TEHEPATOPbI

OBYXMPOBOAHLIE AATYNKU — TOKA VI HATIPSDKEHUS

TOKOBASA MET/IA 4...20 MA

PucyHok 3 — CxeMbl NOAKIOYEHNSA MOAY NS

2.3 WUcnonb3oBaHue nspgenusa

2.3.1 3aMeHa MoAayns

Moaynb aHanorosoro BBoga Al-4 noaAepXUBAET PEXUM <«ropsayemn
3aMeHbl», 4TO MNO3BONdAET nMpoOM3BOAUTbL 3aMeHy HeucrnpaBHOro wusnenus
yCTaHoB/ieHHOro B JsinHenke [1JIK 6e3 oTknawo4veHus Bce nnHenkun. [lepen
3aMeHOM HeobxoAMMO OTCOeAMHUTb KJIEMMHble KONOAKWM C NpoBOAaMM,
dukcaTtopbl Mmoaynsa Ha DIN-peike He BbligBUraTh! 3aTeM OTCOEANMHUTL BEPXHIOK
yacTb MOAYNA OT OCHOBAHMUA MOTAHYB €ero nepneHAuKYNapHO K MJI0CKOCTU
penkn u npeogosieBas conpoTmerieHne 3awenok. OcHoBaHMe MoayNns NMpu 3TOM
AO/MKHO OCTaTbCA He penke. YCTaHOBKY MoAyns Npou3BOoAUTb B 06paTHOM
nopsiake cobnogas ero opmeHTauumto.

Mpn 3aMeHe MOAyNsd HYXHO WMETb BBMAY UTO peXuMbl MoAyNSA,
3anucaHHble BO BHYTpeHHo EEPROM, MoryT He coBnagaTb C TpebyeMbiMu.

Mpn 3ameHe Moayns B cbope C OCHOBaHMEM HeobXOAMMO OTKUYUTb
nMTaHme BCEN JIMHEWKW MoAyNen, OTCOeAUHUTb KJ/IEMMHble KONOAKU C
nposodamu, BbIABUHYTb dukcatopbl Moaynsa Ha DIN-perike u pasaBuHYTb
cocefHMe MOAYNN ANA OTKHOYEHUSA OT HUX WNHbI pacllMpeHNS.



3 TEXHWUYECKOE OBCJ/TY)XXUBAHUE

Moaynb aHanorosoro Beoaa Al-4 He TpebyeT obcnyxuBaHUsa B npouecce
3KCniyataumu.

3.1 TexHUn4YeckKkoe ocBuaeresnibCcTtBoBaHue

MoBepKka aHanoroBbliX WU3MEpPUTEsNbHbIX KaHasoB MpPoOBOAUTCA OAWH pa3 B
ABa roga B COOTBETCTBMM C «MeToAMKOM MOBEPKU U3MEepUTENbHbIX KaHanoB
OptilLogic L».

3.2 Mopsaaok U NepuoaANYHOCTb KanmbpoBKH

Mepuoanyeckas kanmbpoBka KaHanoB MoAyns aHanorosoro Besoga Al-4
NpoOBOAUTCSA NepcoHanom cnyxbéol KUTI.

NepnoanyHOCTb NpoBeAeHUs KanubpoBKM — He pexe OAHOro pasa B ABa
roga.

KannbpoBka KaHanoB MoOAyNs MpPOBOAUTCA C TMOMOLWbIO MNpOrpamMmmel
«Hactponka w™oaynen OptiLogic L», kanubpoBoudHble KO3(dPUUMEHTLI MO
KaXx4oMy AManasoHy M3MepeHui 3anucboliBatotcsa B EEPROM moayns.

4 TEKYLWWWA PEMOHT

PemoHT wMoaynsa aHanorosoro BBoda Al-4 BbINONHAETCA  TOJIbKO
npeanpuaTneM-n3roToBuTeNemM mnsaenuns.

5 XPAHEHME

5.1 B TpaHCnNoOpTHOW Tape MoAy/IM MOryT XpPaHUTbCA B HeOoTan/nBaeMbIX
CK/TAAICKUX MOMELLEHMNAX MpU TeMNepaType OKpyKakLiero sosgyxa oT MMHyc 50
Ao + 50 °C u oTHOCUTENbHOW BRaXXHOCTH A0 95 % npu TemnepaTtype +35 °C.

5.2 Moaynun [O/MKHbI XPaHUTbCA B YMNaKOBKE B 3aKpbITbIX OTan/MBaeMbIX
CK/TAICKMX MOMeLlWeHnsax npu Temnepatype oT ruioc 5 go nmwc 40 °C wm
OTHOCUTENbHOM BRaxHocTn Ao 80% npu Temnepatype +20 °C.

5.3 B noMeweHnn He [O0/DKHO ObITb MbLIM, NAPOB KUCAOT WU LUESIOYER,
arpeccmBHbLIX ra3zoB W APYruMX BpeaHblX MNpuMeceun, BbI3bIBAKOWMX KOPPO3UIO
n3nenvn.

6 TPAHCNOPTUPOBAHME

Moaynu B ynakoBke npeanpusaTUA-n3roToBuUTeNs MOryT
TpaHCNoOpPTUPOBATbLCA NHOObIM BMAOM TpaHCMOpTa B KPbITbIX TPaHCMOPTHbIX
cpeactBax (B >KeNe3HOAOPOXHbIX BaroHax, 3akpbiTbiX aBTOMalUMHAX,
repMeTM3NpoBaHHbIX OTanaMBaeMbiX OTCekax camonetoB W T.4.) B
COOTBETCTBUM C NpaBuamMu TPAaHCNOPTUPOBAHUSA FPYy30B Ha COOTBETCTBYHOLLEM
BMUAE TpaHCnopTa, Ha Nbble pacCTosHUA MpU TemnepaType OKpyXXatoLiero
Bo3ayxa oT MMHYc 50 go 50 °C u OTHOCUTENbHOM BAAXHOCTM A0 98 % npwu
TemnepaTtype 35 °C.



7 YTUWIN3AUUA

N3penne He coaepXXuUT B CBOEM COCTaBe OMacCHbIX WU S40BUTbIX BELLECTB,
CNOCOBHbLIX HAHEeCTM Bpea 340pPOBb0 YesI0OBEKA MM OKpYyXKalolen cpeae n He
npeacTas/igeT OMacHOCTU AN XU3HU, 340P0OBbS NOAEN U OKpYXalLwen cpeabl
NO OKOHYaHUKM Ccpoka cnyxbbl. B 3TOM CBA3M yTUNM3auMsa U3LENUS MOXET
NPOM3BOANTBLCS MO NpasBwiaMm yTuUAM3aumm o06LEenpPOMbILLIEHHbIX OTXO40B.
YTunusaumsa  OCylecTBAseTcd  OTAeNlbHO no  rpynnaM  MaTepuanos:
NJacTMacCoBbIM 3/1eMEHTaM, MeTa/l/IMYEeCKUM KpenexHbIM geTanaMm. Moaynb He
COLEPXUT AparoueHHbIX MeTaslNIoB B KOMMNOHEHTaxX usaenus.

YTunmsauuno NnpoBoAUTb COrfTacCHO COOTBETCTBYHOLWMM 3aKOHaM M NMpaBoOBbIM

AOKYMEHTaM, JENCTBYIOLLMM Ha TEPPUTOPUMN KOHKPETHOro cybbekTa Poccnimnckom
depepaumn.



NMPUJIOXXEHME A
KAPTA PErMCTPOB MODBUS MOAV/JiA AI-4

Peruncrp Ha3sHaueHue AocTtyn OnucaHune
0 Tvn Mmoayns YUteHne | Tun mMoaynd. Bo3MOXHble 3Ha4YeHUs:
- 9 - Moaynb aHanorosoro eeoaa Al-4.
1 CraTtyc paboTtbl | YteHne | CraTyca paboTbl Moayns:
MoAayns -  bwut 0 - pabora.
-  BbuT 1 - HEeT MUKpONporpammsbl.
- bwut 2 - annapatHbiii cb6oin ALITM.
-  bwut 3 - peseps.
- but 4 - cborh uteHunsa/3anucn EEPROM.
2 3Ha4deHue Bxona | YteHne | Tekywee 3HadeHume aHanorosoro Bxoga AIl B
All oTcuetax AU B ananasoHe ot 0 no 4095.
3 3HadeHue Bxoaa | YUteHue | AHaANOrM4YHO perncTpy 2.
AI2
4 3Ha4eHune Bxona | YUteHue | AHaANOrM4YHO perncTpy 2.
AI3
5 3HayeHue Bxona | YUteHue | AHaANOrM4YHO perncTpy 2.
Al4
10,11 3HayeHue BXxoAda | YUteHne | Tekywee 3HaveHme Bxoga All B dusnuyeckmx
AIl B dusmMyeckmx eanHnuax B COOTBETCTBMM C pexuMoM paboTbl
eamHnuax, dopmar BbIxoga (pernctp 27) B popmate FLOAT IEEE 754.
FLOAT
12,13 3Ha4veHue Bxoaa | YteHue | AHanormyHo permctpam 10,11.
Al2 B dusnyeckmnx
eanHuuax, dopmat
FLOAT
14,15 3HauveHue BxoAa | YteHne | AHanorm4yHo permcrtpam 10,11.
AI3 B puanyecknx
eanHuuax, dopmat
FLOAT
16,17 3Ha4veHue BxoAda | YteHne | AHanorm4yHo permcrtpam 10,11.
Al4 B uanyecknx
eanHuuax, dopmat

FLOAT




26 Pexxnm  HacTpoliku | YTeHue MepeBog MoAyNs B pPeXUM HACTPOMKWU. [onyCTuMble
Moayns 3anuncb | 3HAYEHUA!
- 0 - OTK/IOUYNTb PEXUM HACTPOMKH.
- 1 - N3MeHeHMe pexunma paboTbl KaHaNoB.
- 2 - /\3MeHeHne napaMeTpoB KaHasoB.
Mo ucTtedyeHno 5 MUHYT C MOMeHTa nocnegHero
M3MEHEHUS pexuMa paboTbl UM napamMeTpa KaHasnla
PEXWNM HACTPOMKK ByaeT aBTOMATUUYECKN OTKITHOYEH.
27 Pexxum paboTbl | UTeHne | YcTtaHoBKa pexuma paboTbl BX04a AIl.
Bxoaa All 3anuce | AonycTuMble 3Ha4YeHus:
- 101 - AHanoroBbin Bxoa 4...20 MA.
- 102 - AHanorosbin Bxog 0...5 B.
- 103 - AHnanorosbit Bxog 0...10 B.
3HadeHue no ymonyanuio: 101.
3HadeHne permcrtpa coxpaHsetca B EEPROM wu
BOCCTaHaBNMBaETCd MNpU  BKIIIOYEHUU  MUTAHUA
Moayns.
Mepea wn3MeHeHMeM pexuma paboTbl KaHana
Heob6xoaMMO  nepeBecTM  MOAY/Sb B PexXuMm
HacTpoOMKK «1» nnm «2» (CM. perncrtp 26).
28 Pexum paboTbl | YTeHne | AHanornyHo peructpy 27.
Bxoaa Al2 3anuceb
29 Pexxunm paboTbl | UTeHne | AHanorn4yHo perucrpy 27.
Bxoaa AI3 3anuceb
30 Pexxum paboTbl | UTeHne | AHanorn4yHo perucrpy 27.
Bxoaa Al4 3anuceb
500 MNocTtosHHas YteHne | MNocTossHHas BpeMeHUn puabTpa HU3KWUX YacToT 1-ro
BpeMeHn dunbTpa | 3anuck nopsaka B eauHuuax no 5 mMc. [donycTuMble
Bxona AIl 3HayeHusa: 0...65535.
3Ha4deHue no ymonyanuio: 0.
501 lMocTosiHHas YteHne | AHanorn4dHo peructpy 500.
BpeMeHu dunbTpa | 3anucb
Bxoaa Al2
502 [MocTosiHHasA YteHne | AHanoru4dHo peructpy 500.
BpeMeHun dunbTpa | 3anucb
Bxona Al3
503 [MocTosiHHasA YteHne | AHanoru4dHo peructpy 500.
BpeMeHn dunbTpa | 3anuck

Bxoaa Al4




