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BBepneHue

Hactosllee  pykoBOACTBO MO 3KCfyaTauMu  npedHasHayeHO  Ans  O3HAKOMITEHUS
obcnyxuBatoLlero nepcoHana C YCTPOWCTBOM, MPUHLMINOM AEWCTBUS, KOHCTPYKUuen, paboTon u
TEXHUYECKUM 0OCnyXkvMBaHMEM Moaynen AuckpeTHoro BBoga/BbiBoga MK110-220.40H.4TP (B
AanbHeMnLweM Nno TEKCTY UMeHyeMbIX «Npubopy», «moaynby» nnm « MK110»).

PykoBogctBO Mo 3aKcnnyatauuuM — pacrnpocTpaHseTcs Ha  npubop,  BbIMyLUEHHbIA MO
TY 4217-016-46526536-2009.

Mpubop MK110 wu3srotaBnuBaeTcs B €AMHCTBEHHOM WCMOMHeHMM U obosHayaeTcs B
[OOKyMEeHTaUmMu 1 3akasax cnegyrowmm obpasom:
MK110-220.40H.4TP,
rge 220 — HoMVHanbHoOe HanpsbkeHue nutaHus 220 B nepemeHHOro Toka yactoton 47...63 I'y;
OH — Tn BXOA40B: ANCKPETHBIN ABYHANPaBeHHbIN BXo, (M30MMPOBaHHbIN);
TP  — Tun BbIXOAOB: TBEPOOTENBHOE pene.



TepMuHbI 1 aGbpeBUaTyphbl

B ckobkax 3arnaBHbIMK BykBamu ykasbiBatoTCst abbpeBuaTyphbl, UCMONb3yeMble B AarbHENLWEM Aris
KOMMaKTHOrO OMuCcaHus.

BbixogHot anemeHT (BJ) — anemeHT cxembl npubopa, crnyxawmin ans nogknodeHus M vnu
KOMMYTaLWW BHELLHEro ynpasnsioLLEero curHana.

UcnonHutenbHbIn MexaHn3m (MM) — BHeLLHee YCTPOMCTBO, OYHKUMOHUPYOLLIee Nog yrpaBreHem
npubopa.

Mmsa napameTpa — Habop CMMBOIIOB, OAHO3HAYHO OMpPeAensoLLMIA AOCTYN K napaMeTpy B npubope.

MHoekc napameTpa — 4MCIIOBOE 3HAYeHMe, OTnvyalollee napameTpbl OAHOTUMHBLIX AMEMEHTOB C
O[MHaKOBbLIMW MEHaMM.

KoHdmrypaumoHHble napameTpbl — MapameTpbl, Onpeaensiome KoHdurypaumio npubopa.
3agatoTcs B nporpamme-KoHUrypaTope.

KoHdurypaums — coBoKynHOCTb 3Ha4eHWUI MapaMeTpoB, onpeaensiomx paboTy npyubopa.

MacTtep cetn — npuGop (unm MK), mHUUMMPYyOWMIA 0BMeH AaHHbiMM B cetn RS-485 mexay
oTnpaBuTEeNeM 1 nonyvarenem AaHHbIX.

HasBaHue napameTpa — CrioBeCHOE onncaHne napameTpa.

OnepaTuBHbIE NapameTpbl — AaHHbIE, KOTOpble NPMBop nepeaaeT no cetn RS-485.

MK — nepcoHanbHbIA KOMMbIOTEP.

CeTeBble NapamMeTpbl — CryxebHble napameTpsbl, onpeaenstowye paboty npubopa B cetn RS-485.

CKBaXXHOCTb — OTHOLUEHVWE nepuoda CrnefoBaHVst MosTopstowmMxcs wmnynscos LWAM Kk ux
ANUTENbHOCTW.

®dopmaT AaHHbIX — TUM 3HAYEHWI MNapamMeTpoB (LEenoe YWCMO, YACIIO C MriaBaloLlent TOYKOM U
Ap.).

UMM — wupoTHO-UMMYNbCHas MOZyNAUMSA. XapakTepusyeTcs Tem, YTO Nepuop  CrefoBaHus

MMMYNbCOB HEU3MEHEH, N3MEHSIETCS TONBKO CKBaXKHOCTb.

®opmar 3anucu yucna "0x00" o3HauaeT, YTO YWCIO yKazaHO B LUecTHaguaTepudHom dopmare
cumcneHus. Hanpumep, 3ammcb "Ox1F" o3HayaeT, 4TO HanucaHo LecTHaguatepuyHoe uucro 1F,
3KBMBANEHTHOE AECATUYHOMY umcny 31.



1 HasaHauveHue npnbopa

Mpunbop npegHasHaveH Ans c6opa AaHHbIX CO BCTPOEHHbIX ANCKPETHBIX BXOAOB C MocneayLlen
nx nepepgaden B ceTb RS-485 n ynpaBneHusi BCTPOEHHbIMU OUCKPETHbIMKM B3, ucnonssyembiMu ons
MOAKIOYEHNA UCNOMHUTENBHBIX MEXaHU3MOB C AUCKPETHLIM YNpaBfeHneM, Mo curHamnam us cetm
RS-485 vnu B 3aBMCMMOCTMN OT COCTOAAHWSA ANCKPETHBIX BXOA0B.

Mpnbop wMeeT BCTPOEHHbIM WCTOYHUK NUTaHWSE AN MOAKMIOYEHHbIX KO BXoAaM MoAyns
AaTyYMKOB.

Mpnbop MoxeT ObITb MCNONMb30OBaH B COCTaBe aBTOMATU3MPOBAHHBIX CUCTEM YMNpaBreHUs
TEXHOMOrM4YeCcKUMM npoLieccamv B pas3nuyHbIX OTPACHAX NPOMBILLIIEHHOCTH, MOXET NPUMEHSTLCSA AN
COMPSKEHUS PasnNYHbIX AATYMKOB M BGECKOHTaKTHbIX BbIKMOYaTenen (OCHOBaHHBIX Ha €MKOCTHOM,
WHAOYKTUBHOM, OMTMYECKOM, YNbTPa3ByKOBOM W Ap. MPUHUMNAX OENCTBUS) C WUCMOMHUTENbHbIMU
MexaHn3mMamu.

BcTpoeHHble B3 moryt pabotate B pexume LWWM, guckpeTHble Bxodbl MoryT paboTatb B
pexumMe CHETUYMKOB UMMYNbCOB YacToTon Ao 1 k.



2 TexHU4YeCKMe XapaKTePUCTUKM U YCIIOBUA IKCNNyaTauum

2.1 TexHU4YeCcKne xapakTepmMcTuku npmubopa

MK110 paboTaeT B ceTn RS-485 no npotokonam OBEH, ModBus-RTU, ModBus-ASCII, DCON.

MK110 He sBnseTtca Mactepom ceTw, noatomy ceTb RS-485 pgomkHa umeTb MacTtep ceTw,
Hanpumep, MK ¢ 3anyweHHon Ha Hem SCADA-cMCTEMON, KOHTPONNep Uy perynaTop.

K MK110 npepoctaBnsietcs 6ecnnatHbii OPC-apaiisep n 6ubnuoteka ctaHgapta WIN DLL,
KOTOpblE PEeKOMeHAyeTCs WCMOoNb3oBaTb NpU noaknoyeHun npubopa k SCADA-cuctemam u
KOHTponnepam Apyrux nponssoauTenen.

KoHdurypuposaHne MK110 ocyulectensietcs Ha MK yepe3 agantep uHTepderica RS-485/RS-

232 vunn RS-485/USB (Hanpumep, OBEH AC3-M unnu AC4) ¢ nomoLpsto nporpammel «KoHdurypaTtop
M110», BXoOsiLLIE/ B KOMMMEKT NOCTaBKMU.

OcHoBHble TexHuyeckue xapakrepuctukn MK110 npuseaeHsl B Tabnuue 2.1.



Tabnuua 2.1 - XapaktepucTuku npuéopa

HaumeHoBaHue

3Ha4yeHue

Hanpsikenue nutaHns MK110-220.40H.4TP

90...264 B nepemeHHOro Toka (HoMUHanbHoe
HanpsbxeHne 220 B) yactoton 47...63MNy

MoTpebnsiemas mowHocTb, BA, He Gonee

12

KonuuyectBo OUNCKPETHbIX BbIXOOHbIX 3J1EMEHTOB

4

MapameTpbl ANCKPETHBIX BbIXOAOB
(TBepaoTENbLHLIX pene)

1 A npu HanpsbkeHun He 6onee 250 B 50 Ny

KonnyectBo AMCKpeTHbIX BXOA0B 4

Tun gaTtynka QUCKPETHOro BXxoda cM. Tabnuuy 2.2
HanpspkeHne BCTPOEHHOIO UCTOYHMKA NMUTAHUS 2443
aKTMBHbIX AaT4mKkoB, B B
MakcumanbHbI BbIXOAHOW TOK BCTPOEHHOIO 180
MCTOYHMKA NUTaHUs AaTtynkos, MA, He 6ornee

MHTepdelnc CBSI3N C KOMMbIOTEPOM RS-485
MakcmmanbHasi ckopocTb 06MeHa no nHTepdeicy 115200

RS-485, 6ut/cek

MpoTokon cBs3W, MCNONb3yeMbli AN nepeaayn
MHopmaLuum

OBEH; ModBus-RTU;
ModBus-ASCII; DCON

CreneHb 3awWwumThbl kopnyca P20
abapuTHble pa3mepbl npubopa, MM (63x110x74) +1
Macca npubopa, kr, He bonee 0,5
CpefHuii cpok cnyx6bl, net 8




Tabnuua 2.2 - MNapameTpbl AUCKPETHbIX BXOA0B

HanmeHoBaHue 3Ha4yeHue
anbBaHWYeckasi pa3Bsi3ka AMCKPETHbLIX BXOA0B OnTo3NEeKTPOHHas
AnekTpnyeckasi NPOYHOCTb U3ONALMN ANCKPETHBIX 1500

BXOA0B, B

MakcumanbHas YyactoTa curHana, rnogasaemoro
Ha OVCKPETHbIN BXog, KMy

MwuHMManbHas ANUMTENbHOCTb nMvnynbca,
BOCMPUHMMaeMOoro AMCKpeTHbIM BXOOAOM, MC

0,5 (ckBaxHOCTb 2 Ans yacToTbl 1 Ku)

HanpshkeHne nutaHns QUCKpeTHbIX BXodos, B 24+3
MakcumanbHbI BXOLHOWM TOK OUCKPETHOrO BXoAa
A ANCKP Aa, 8,5 (npu HanpsbkeHUn NuTaHus Bxoga 27B)
MA, He Gonee
TOK «/10rM4yeckon eamHuubly, MA, He MeHee 4,5
Tok «normyeckoro Hynsi», MA, He Gornee 1,5

Tvn pgaTtynka ANCKPETHOro Bxoga

KOMMYTaLVOHHblE YCTPONCTBA (KOHTaKTbI
KHOMOK, BbIKINOYaTenen, repkoHoB, pene U1 1.n.)

[aTYMKW, MMEOLLIME Ha BbIXOAE TPaH3VNCTOPHBbI
KoY N-p-n- TMna (OTKPbITbIV KONMeKTop) u/mnm
p-n-p- TMNa

2.2 Ycnosusa akcnnyaTtauum npubopa

MpuGop aKkcnnyaTupyeTcst NPy CrieayoLmnxX yCnoBuUsXx:
e 3aKpbITble B3pbIBOGE30OMNACHbIE NOMELLEHUS 6e3 arpeccBHbLIX NAapOB U ra3os;
e TemnepaTypa OKpyxatoLlero Bo3gyxa ot muHyc 10 go +55 °C;




. BEPXHUI Npefen oTHoCcUTemNbHOW BnaxHocTn Bo3ayxa 80 % npu +25 °C n Gonee HU3KUX
TemnepaTtypax 6e3 koHaeHcauum Bnaru;
e  aTmocchepHoe aaBneHue ot 86 o 106,7 kla.

Mo ycTOMYMBOCTM K KNMMaTUYECKUM BO3LEWCTBUSM MpU 3KChryaTauum npubop COOTBETCTBYET
rpynne ucnonHeHns B4 no FOCT P 52931-2008.

Mo ycTo4MBOCTM K BO3AEWCTBUIO aTMOCHEPHOro AaBneHus npubop otHocuTca K rpynne P1 no
FOCT P 52931-2008.

Mo ycTOMYMBOCTM K MEeXaHU4YeckuM BO3OEUCTBUSM MpU SKChnyatauuu npubop CooTBETCTBYET
rpynne ncnonHenna N1 no FOCT P 52931-2008.



3 YcTpowncTBo npubopa

3.1 KoHcTpyKuusa npubopa

3.1.1 Npunbop BbINyckaeTcs B NIacTMacCoBOM Kopnyce, NpeAHa3HaYeHHOM Afsi KPEnneHust Ha
DIN-peliky LwmprHon 35 MM unu Ha cTeHy. [abapuTHbI YepTex npubopa npveeaeH B MpunoxeHun A.

3.1.2 Mo BepxHeW WM HWXHEn cTopoHam npubopa pacnonoXeHbl Psiabl KNEMM «Mof BUHTY,
npegHasHayYeHHbIX Ans NoaBedeHus NPoBOAOB NuUTaHus, nHTepdenca RS-485, nogknioyeHus k B3,
MOAKIIOYEHNA ANCKPETHBIX AaTYMKOB K AMCKPETHbIM BXOA4aM U BCTPOEHHOMY WCTOYHWKY NUTaHWS.
Cxema nopaknoyeHust K knemmam npubopa npvseeHa B MNpunoxenun b.

3.1.3 PazbeMHas KOHCTPYKUMSI KneMm npubopa No3BOMSET OCYLLECTBSATL ONEPATUBHYO 3aMeHy
npubopa 6e3 AeMOHTaxa MOAKIIYEHHbIX K HEMY BHELUHUX NUHUIA CBA3N (moapobHoe onucaHve
3ameHbl Npubopa npuBedeHo B n. 6.3).

3.1.4 Ha nuueBoii naHenu npubopa pacnonoxeHbl CBETOANOAbI:

«Bbixoabl 1...4», NokasbiBakLLME NOCTOSHHBIM CBEYEHNEM BKtoYeHne BO;

«Bxogbi 1...4», nokasblBatoLLME NOCTOSIHHBIM CBEYEHUEM COCTOSIHUE AUCKPETHOMO BXOAA;
«RS-485», curHanusmpyowmii MuraHmeM o nepefave AaHHbIX NpUbopoMm;

«MuTaHue», cBETAWMIACS NPU BKITIOYEHUN NMUTAHUS;

«ABapus», cBeTsALMICS, ecnu obmMeH no cetn RS-485 oTcyTcTBOBaN HeQOMYCTUMO AOMnroe
BpeEMSI.

10



3.2 lnckpeTHble BXoAbl

K auckpetHbim Bxogam MK110 (tuna [OH) noaknioyvatoTcs AaTYMKM TUMNa «CYXOW KOHTaKT»,
TPaH3MCTOPHbIE KMHOYM N-P-N-TUMNA C OTKPbITbIM KOMNEKTOPOM W/MNWU TPaH3UCTOPHbIE KMHYM pP-n-p-
TMna. Bce Bxoadbl He3aBUCKHMbIe (HET 06beAUHEHUST B IPYMMbl), NO3TOMY MOXHO MOAKMIOYUTE K YacTu
BXOAOB AaT4MKM C BbIXOAOM N-pP-N-TWMA, a K 4acTu AaT4MKM C BbIXOAOM P-N-p-Tuna.

CxeMbl NOAKMIOYEHUs [ATYMKOB K [AWUCKPETHBIM BXOdaMm, a Takke MNpuHUMNuanbHas
aMeKTpuYeckasi cxema AUCKPeTHOro Bxoaa npueeaeHsl B MpunoxeHun b.

Kaxgbll AUCKPETHBIV BXOA MMeeT COOCTBEHHbIV 16-TUBUTHBIN CHETYMK MMMNYNbCOB, NMPULLEALLNX
Ha BxoAd. MakcumanbHasi yactoTa MMMYNbCOB CYeTa [OMmkHa cocTaBnsTb He Gonee 1kl npwu
AnuTenbHOCTU umnynbca He MeHee 0.5 mMc. Wmnynbcbl Gonbluei 4acToTbl MNW  MEHbLUEW
AnuTenbHOCTU nponyckatoTcd. CyeT ocyllecTBNsSeTca no nepeaHeMy (POHTY (MO 3aMblKaHUIO
koHTakTa). [lpy nponagaHuM nUTaHWs  MOAyns  pe3ynbTaTbl  CYETa  COXPaHSTCA B
3HEeproHesaBucKMOl NamsTu npubopa. Npy NnepenonHeHun cyeTyMKa ero 3HadeHue obHynsieTcs, u
cyeT npogosKaeTcs.

[nsa kaxgoro AUCKPETHOro BXxofda MOXET ObiTb BKIHYEHO MporpamMMHoe nopasneHune apebesra
KOHTaKTOB, B TOM uucre B pexume «Kectkas norukay. NporpammHoe nogaBrieHve BKMHYaeTcsl B
napametpe Tin.C.

BHumaHume! [ina paboTbl ¢ curHanamm Yactoton cBbiwe 90 My npu ux ckBaxkHocTn 50% 1 meHee
He cnefyeT BkMouaTb NofasrneHne apebesra KOHTAKTOB, T.K. MOMesHblii curHan OyaeT npuHsT 3a
Apebesr n nponylLueH.
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3.3 AnckpeTHble BbIXOAHbIE 35IEMEHTbI

Mpu6op MK110 ocHalueH 4eTbipbMsi AuckpeTHbiMU B (Tuna TBepaoTenbHoe pene). Cxembl
NOAKMIOYEHUsT K HUM npuBeaeHsl B Mpunoxennn b. Kaxabii Bbixogq MK110 cnocobeH pabotatb B
pexvme reHepupoBaHua curHana LWWM, HesaBucumo OT ocTanbHbIX BbixogoB. Heobxogumo
OTMETUTb, YTO AN BapuaHTa ucnonHeHus npubopa € BbIXOAHbIMW 3nemeHTamu Tuna TP nepvop
LWWNM >xenatenbHO YycCTaHaBnMBaTb MPOMOPLMOHAnNbHbIM 4YactoTe ceTu. [deno B TOM, 4TO
TBEpAOTENbHbIE pPefie MMEKT BCTPOEHHYI0 CXEeMY CUHXPOHM3aLUMW C CeTeBbIM HaMpsikeHuewm, wu
BKIIOYEHME NPOMCXOAMT B MOMEHT repexoda CeTeBOro HanpshkeHus yepes 0, a BbIKMOYEHVE - B
MOMEHT CHWKEHUSI YPOBHS TOKa HMXe MUHMMarnbHoro nopora. B cnyyae ecnu yactota LWAM 6ypet
HekpaTHa 4acToTe ceTu, OyayT npOUCXOAUTb HepaBHOMEpPHblE 3afepXKu C BKIOYEHMEM W
BbIKIMIOYEHNEM BbIXOAHbIX ANIEMEHTOB.

YnpaBneHue B3 Bo3amoxHO no cetu RS-485 (cm. n. 4.3) unv B 3aBMCUMOCTU OT COCTOSIHUSI
OVCKPETHBIX BXOAOB (CM. onuncaHve pexuma «XKectkas noruka» B n. 4.5).

TBepaoTenbHoe pere Mo3BosisSeT MOAKMYaTh HarpysKy ¢ MakCMManbHO AOMYCTUMbIM TOKOM
1 A npu HanpsbkeHun 250 B.
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4 PaboTta ¢ npu6opom

4.1 MNMporpamma «KoHdurypatop M110»

CuuTblBaHWe, W3MEHEHWe W 3anncb napamMeTpoB NpuGopa OCYLECTBNSETCH C MOMOLLbIO
nporpammbl «KoHdurypatop M110». MHdopmauusi o paboTte ¢ nporpammoini «KoHdurypatop M110»
npeacTaBneHa B pyKOBOACTBE MOMb30BaTENs Ha AMCKE, NOCTABAEMOM B KOMMMEKTE C NPUBOPOM.

4.2 OnNpoc COCTOAHUSA BXOAOB U CYETYUKOB NO ceTn RS-485

4.2.1 PaboTta no npotokony OBEH

Mo npokony OBEH onpoc COCTOsiIHUS OUCKPETHbIX BXOAOB M CHETYMKOB NPOU3BOAUTCA 4vepes
onepaTvBHbIe NapameTpbl npubopa, cm. Tabnuuy 4.1.
Moapo6Ho 06 nHAaekcaummn onepaTrBHbIX NapaMmeTpoB npotokona OBEH cwm. B MpunoxeHun I,

Tabnuua 4.1
MapameTp UHpekcauun HanmeHoBaHue Tun | 3HauveHus KommeHTapun
(B agpece)

r.Cn He Tekywee int16 | 0...15 BuTtoBas macka
nHaekcmpyeTcs COCTOSiHNe TEeKyLLero CoCTOsHNA
(oovH Ha Becb ANCKPETHBIX BCEX ANCKPETHBIX
npubop) BXOJ0B BXOOB npubopa.

Tonbko YTeHue.
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OKoHYaHue Tabnuubl 4.1

MapameTp UHpekcauusn HanmeHoBaHue Tun | 3Ha4veHus KommeHTapuun
(B agpece)
r.Cou otr0p003 3Ha4veHne int16 | 0..65535 [NokasbiBaeT Kon-Bo
(Homep cyeTymKa MMNYnbCOB,
OVCKPETHOro OVCKPETHOro NMOCHUTAHHbIX
Bxogda -1) BXoda ONCKPETHBLIM BXOAOM.
OGHyneHne cyeTunKa
nenaetcs 3anuckio 0 B
OaHHbIN NapameTp.

B napametpe r.Cn 6ut, paBHbii O, COOTBETCTBYET COCTOSIHMIO «Pa3oMkHyT», paBHbIi 1,
COOTBETCTBYET COCTOSIHUIO «3aMKkHyT». CTaplimin GUT COOTBETCTBYET BX0OAY C HanGONbLUMM HOMEPOM.

Ne 6uta 15 4 3 0

3HauyeHue Bcerga pasHbl 0 cocTosiHue BxoaoB ¢ 4 oo 1

4.2.2 Pa6oTa no npotokony ModBus

Pa6ota no npotokony ModBus moxeT natn B pexumax ASCIl mnn RTU, B 3aBMcuUMOCTU OT
3aaHHOro 3Ha4YeHus napametpa Prot.

Mo npotokony Modbus BO3MOXHO CUMTbIBAHWE GUTOBOW MAacKM COCTOSIHUSI BCEX AMCKPETHbIX
BxofoB (permucTtp ¢ HomepoM 51 (0x33)). B peructpe ncnonbaytotes 6utel ¢ 0 no 3, ctaplumii U3 HUX
COOTBETCTBYET BXOAY C HaMbonblwmm HoMepoM. BuT, paBHbI 0, COOTBETCTBYET COCTOSIHUIO BXOAa
«Pa3oMKHYT», paBHbIi 1, COOTBETCTBYET COCTOSIHUIO «3aMKHYT».

Ne 6uta 15 4 3 0

3Ha4yeHune BCcerga pasHbl 0 COCTOsiHME BXoAoB ¢ 4 1o 1
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3HayeHMe CYETYMKOB AWCKPETHbIX BXOLOB MOXHO CYMTaTb M3 PErncTpoB C HOMEpamu oT 64
(0x40) po 67 (0x43). O6HyNeHMe CHeTYNKOB NPOU3BOANTCA 3anucbio O B 3TN perncTpbi.

3anuck perncTpoB ocyluecTBnsgetcs komaHaon 16 (0x10), yteHne — komaHgamu 3 (0x03) unm 4
(0x04).

MonHbIn cniucok permctpos Modbus npuseneH B MpunoxeHun B (Tabnuua B.4).

4.2.3 Pa6oTta no npotokony DCON

[na paboTbl C AMCKpPeTHbIMM BxOo4aMu W cyeTymkamyu no npotokony DCON B MK110
peanusoBaHbl 3 KOMaHAab!.
KomaHpa : CuutaTh 3HaYe€HUSA AUCKPETHbIX BXxoaoB (BapuaHT Ne1).
Mocekinka:
@AA[CHK](cr),
roe:
AA - agpec mogynsi, ot 0x00 go OxFF;
[CHK] — koHTponbHasi cymma;
(cr) — cumson nepesopa cTpoku (0x0D).

OrtgerT:
>(maHHble)[CHK](cr) — B cnyyae npvema JonycTMMON KOMaHabl;
?AA[CHK](cr) — npun Hepacno3HaBaeMol koMaHze,

roe:

(AaHHbIE) — 16 O6UT 3HadeHun, rae:
Ne 6uta 15 4 |3 0
3HauyeHue Bcerga pasHbl 0 cocTosiHue BxofaoB ¢ 4 oo 1
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BHumaHme!

paBHbIn 0, — 4YTO BXOA «3aMKHYT».

[Ons npotokona DCON 6uT, paBHbIn 1, 03Ha4yaeT, 4To Bxog «Pa3omkHyT», 6uT,

Mpwy cuHTakcnyeckon oLnbKe unm owmMobKe B KOHTPOSIBHOM CYMME OTBET HEe MOoChINaeTcs.
Mpumep nocbInku:
@10 — 3anpoc COCTOSIHWS AWCKPETHbIX BXOA4OB C MOAyns C LUeCcTHaauaTepuyHbIM

agpecom 10.

Mpumep oTBeTa:
>000F — BCe AMCKpeTHble BXOAbl B COCTOSIHUM «Pa3oMKHYT».

KomaHga: Cuntatb 3Ha4eHuA AMCKPETHbIX BXOAOB (BapuaHT N22).
Mocbinka:

roe:

OrtBerT:

$AAB[CHK](cr),

AA - agpec mogynsi, oT 0x00 go OxFF;
6 — KOMaH4a YTEHUsI 3HaYEHNUs AUCKPETHBIX BXOA0B;

[CHK] — koHTponbHasa cymma;
(cr) — cumBon nepesoga ctpoku (0x0D).

I(aaHHbIe)[CHK](cr) — B cnyyae npuema onycTUMOW KOMaHAapbl;

?AA[CHK](cr) — npun Hepacno3HaBaeMon koMaHze,

roe:
(maHHbIE) — TpW BanTa 3HayYeHun, rae:
Ne 6uta 23 12 | 11 8 0
3HayeHue BCerga COCTOsIHME BXOAOB C 4 Bceraa
paBHbl 0 no 1 paBHbl 0
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Buumanme! [nsa npotokorna DCON 6uT, paBHbIM 1, 03HayaeT, 4To Bxop «Pa3omMkHyT», 6wur,
paBHbIn 0, — 4TO BXOA4 «3aMKHYT».

Mpwu cuHTakcnyeckon oLmnbKe unu owmbke B KOHTPOSIBHOW CYMMeE OTBET He MOoChINaeTcs.
Mpumep NocbInku:

$106 — 3anpoc COCTOSIHUSI OWUCKPETHBIX BXOAOB C MOAYNS C LUECTHaAUaTEPUYHbLIM
agpecom 10.

Mpumep oTBeTA:

1000300 — pauckpeTHble Bxoabl Ne 1, 2 B COCTOAHUMM «PasoMKHYT», OCTanbHble B
COCTOSIHUN «3aMKHYT».

KomaHaa: CuntaTb 3HaYeHUS cYeTYMKa AUCKPETHOro BXxoaa.
Mocblinka:

roe:

OtBeT:

roe:

#AAN[CHK](cr)

AA - agpec mogynsi, ot 0x00 go OxFF;
N — Homep Bxoga oT 0x0 go 0x3;

[CHK] — koHTponbHasa cymma;

(cr) — cumBon nepesoga crpoku (0x0D).

!(maHHbIE)[CHK](Cr) — B cnyyae npvema JonycTMMoln KomaHapbl;
?AA[CHK](cr) — B cnydyae 3anpoca cyeTuMka C HECYLIEeCTBYIOLLEro Bxoga Mnu npu
Hepacrno3HaBaeMmoii KomaHae,

(BaHHbIE) — pe3ynbTaT BbluUcreHus B AnanaszoHe ot 00000 go 65535 B gecATUYHOM
BuAae (cTpoka 5 cumBonos);
[CHK] — KoHTponbHas cymma;
(cr) — cumBon nepesoga ctpoku (0x0D).
17



Mpy cuHTakcuyeckon owwunbke WM oWwMnbKe B KOHTPOSbHOW CyMME HWKaKoro OTBeTa He
TpebyeTcs.
MpvmMep nocbInku:
#101 — 3anpoc cocTosiHMA cyeTunka Bxoda Ne2 Mmoayns ¢ wecTHaguaTepuyHbiM agpecom
10.
Mpumep oTBeTa:
100347 — 3Ha4eHune cyeTunka paBHo 347 (B 4ECATUYHOM BUAE).
KomaHpa: OGHYNuTb COCTOsIHME CcYeTYMKa QUCKPETHOro BXxoAa.
Mocbinka:
$AACN[CHK](cr)
roe:
AA - agpec mogynsi, oT 0x00 go OxFF;
C — komaHAa cbpoca 3HauyeHus cyeTumka (C — bonbluas naTtuHckas);
N — Homep anckpeTHoro Bxogda oT 0x0 go 0x3;
[CHK] — koHTponbHas cymma;
(cr) — cumBon nepesoga ctpoku (0x0D).
OtBeT:
IAA[CHK](cr) — B cniy4ae npvema AonyCTUMON KOMaHAabl;
?AA[CHK](cr) — npn Hepacno3HaBaeMol KOMaHAe.
Mpu cuHTakcmyeckon owunbke wmnm owunbke B KOHTPOMbHOM CyMME HMKakoro OTBeTa He
TpebyeTtcs.
Mpumep nocbInku:
$10C1 — 0OHynUTb cocTosiHME cyeTymka Bxoda Ne2 mMoaynsi ¢ WwecTHaguaTepuyHbIM
agpecom 10.
Mpumep oTBETA:
110 — 3Ha4eHne c4eTyYmKa obHyneHo.
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4.3 YnpaBneHue B no cetn RS-485

Ynpaenenune pguckpetHeiMu BO MK110 ocywectBnsieTcs ¢ nomoulbio koHTponnepa, MK c
yctaHoBrneHHon SCADA-cuctemoii ¢ nogknoveHHbsiIM OPC-gpansepom MK110-40H.4TP, ¢ nomoLbto
MHOW Mporpammbl, HACTPOEHHOW C Momolubio 6ubnuotekm OBEH WIN DLL wunu paboTatowei no
npoTtokonam ModBus unun DCON.

YnpaBneHue auckpeTHbIMU B3 MoxeT ocyLlecTBRATLCA ABYMst cnocobamu:

e [OCBINKOW KOMaHAbl reHepauuy curHana LAM;

. NOCbINIKON FPYNNOBON KOMaHAbl Ha BKNOYeHWe/BbIkNioueHre B3.

CurHansbl WWUM, BbigaBaemble B3 npubGopa, dopmupyoTcss ABYMS napameTpaMu: nepuoaom
UMM un ckBaxkHoCTbtO LLVM.

Mepvog WWM gnsa kaxgoro BO 3agaetca ¢ nomowpio nporpammbl «KoHdwurypatop M110»
yepes KOHdUrypauuoHHeln napametp THPD B nanke [lapameTpbl BbIXOAOB WM Yepes
COOTBETCTBYIOLME perncTpbl npoTokona Modbus (cm. lMpunoxenne B, Tabnuuy B.4). 3apaHHbI
nepvoa UMM coxpaHsieTcsi B 3HeproHesaBucumon namstu MK110 u B npouecce paboTbl He
MeHsIeTCS.

CksaxHocTb LLMM nepepaetcs B npouecce paboTtel nmo cetn RS-485 no BbiGpaHHOMY
npotokony. CKBaxHOCTb NepegaeTcs B gnanasoHe ot 0 go 1 ansa npotokonos OBEH n DCON n ot 0
0o 1000 gnsa npotokona Modbus

3aBucmmocTb pabotel BO MK110 oT nepegaHHoOro no cetu 3HadeHust ckBakHoctu LUAM
npuBeaeHa B Tabnuue 4.2.
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Tabnuua 4.2

3HauyeHMe CKBaXHOCTU, NepeaaHHoe
no npotokony DCON nnu OBEH
(napamertp r.OE)

3HauyeHue CKBaXXHOCTH,
3anucaHHoe B perucTp no
npotokony ModBus

CocTtosiHue B9
(TBepAoTenbHoOro pene)

0 0 BbikntoueHo

1 1000 BkntoyeHo

B ananasoHe mexay O n 1 B ananasoHe mexay 0 n LWWM-curHan co
1000 CKBaXXHOCTbIO,

nNponopuUmnoHanbHbIN
nepefaHHOMy 3HaYeHWo

MuHumaneHo gonyctumas anutenbHocTb LUMM-umnynbca coctaenset 50 MunnMcekyHa u He

MOXET ObITb U3MEHEHA.

Mpy nony4eHun rpynnoBOM KOMaHAbl Ha BKMOYEHUE/BbIKNOYeHMe BO npubop npekpaliaet
reHepaumnio LUNM-curHana (ecnm TakoBas Benacb) U MepeBOAWT BbIXOAbl B 3aJaHHOE COCTOSIHME.
3ajaHHOe COCTOsIHME YyAepXuBaeTcsl [0 MOMyYeHus crefylowet rpynnoBo KOMaHabl wnv [o
NOCbINKV KOMaHApl, 3agatoLent cksaxkHocTb LLUAM.

4.3.1 Pa6ota no npotokony OBEH

[ns 3agaHusa ckeaxxHocTn UMM no cetn RS-485 HeoGxoamMmMo NpUCBOUTL 3HAYEHWUsI YETbIPEM
onepaTuBHbIM NapameTtpam r.OE MK110 cornacHo Tabnuue 4.2.
Moapo6Ho 06 MHAekcaumu onepaTrBHbIX NapameTpoB npoTtokona OBEH cm. B MpunoxeHuu I
Mockinka rpynnoBoi KoMaHAbl BKIOYeHMS/BbIkNtodeHns B3 no npotokony OBEH HeBo3moxHa.
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4.3.2 Pa6oTta no npoTtokony ModBus

Paborta no npotokony ModBus moxeT natn B pexumax ASCII vmnn RTU, B 3aBucumocTu ot
3aaHHOro 3HayeHus napametpa Prot.

CksaxHocTb LLIVM 3anucbiBaeTcsi B permcTpbl, COOTBETCTBYIOLLME KaXKAOMY U3 OUCKPETHbIX BO.
3anuck ocyulecTtengetcs komaHgon 16 (0x10), yteHne — komaHgamum 3 (0x03) nrm 4 (0x04). Cnncok
peructpos npotokona ModBus npueeaeH B MpunoxeHuu B (Tabnuua B.4).

Mockinka rpynnoBon KOoMaHAbl BKMHOYeHUs/BbIKMoYeHns B3 ocywlectensieTca B peructp ¢
Homepom 50 (0x32). B peructp 3samucbiBaetca 3HadeHne oT 0 go 15, kaxgpin 6GUT 3HayeHws
COOTBETCTBYET COCTOSIHUIO AuckpeTHoro BO npubopa. EanMHM4HOe 3HaveHve Guta cOOTBETCTBYET
COCTOsIHUIO «BknoueHo» ons BO.

Ne 6uta 15 4 3 0

3HayYeHune Bcerga paeHbl 0 COCTOsIHME BbIX0A0B ¢ 4 A0 1

MpumeyvaHue - Mo npotokony Modbus BO3MOXHO u3MeHeHve nepuogda LM u 3HayeHus
6e3onacHoro coctosiHua (cm. n. 4.4). OTU [aHHble MNpuM  MOMlyYEHUM COXPaHslTCS B
3HEproHe3aBUCHMOW NamMATV MNpubopa, MMEIOLLEeNn OorpaHWYeHHbIn pecypc nepesanvcei (okoro 1
MITH.), NO3TOMY HE PEKOMEHAYyeTCsl MeHsiTb 3HayeHusi nepuopa UM wnm 3HaveHuss GesonacHoro
COCTOSIHUSA TakKe YacTo, Kak nepegaBaTh 3Ha4YeHus ckBaxHocTu LUAM.

4.3.3 Pa6oTta no npotokony DCON

Mo npotokony DCON BO3MOXHA MOCbika  TOMbKO  FPYNMOBOW  KOMaHgbl  Ha
BKINtoyeHue/BbikmtoveHne BO. 3agatk ckBaxHocTb UMM no npotokony DCON Hernb3as.
Mocebinka:
@AA(paHHbIe)[CHK](cr),
roe:
AA — agpec mopyns, ot 0x00 go OxFF;
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(maHHbIe) — 8 OWT 3HayeHWl, 3anvcbiBaemblX B BbIxoAdbl. 3HaveHue 1 cooTBeTCTBYyET
COCTOsIHMIO «BknoyeHo», 3HayeHne 0 cocTosHMo «BblikntoueHo». 3HadeHne cTapLumnx
YeTblpéx OuT Bcerga urHopupyetcs. YeTBépThi (cuuTas crnpaBa) GUT cooTBeTCcTBYET
Bbixody Ned4, mnaawmn (nocnegHuin) — Boixoay Net;
[CHK] — koHTponbHas cymma;
(cr) — cumBon nepesoga ctpoku (0x0D).

Ortser:
>[CHK](cr) — B cny4yae npuema gonycTUMOW KOMaHApbl;
?AA[CHK](cr) — B cnyyae HeoNyCTUMOWN KOMaHAbl UMK OLIMOKN B AaHHbIX.

Mpwy cuHTaKkcnyeckon oLmnbKe nnu owmbke B KOHTPOSIBHOW CYyMMe OTBET He MOoChINaeTcs.
Mpumep NocbInKku:
@100F — ycTaHOBUTb BCE [AMCKPETHble BbIXOAbl MOAYNSA C LuecTHaguaTepuydHbIM
apnpecom 10 B cocTosiHne «BknioveHo».
Mpumep oTBeTa:
> — yCnelLuHo.
Mpumep nocbInku:
@100A — yctaHoBuTb Bbixogbl Ned n Ne2 B coctosiHue «BknioyeHo», a Bbixoabl Ne3 u
Ne1 B cocTosiHue «BbIkntoueHo».
Mpumep oTBeTAa:
> — yCnelLuHo.

4.4 Pexxum «ABapus»

Mpwu oTcyTcTBMM 3anpocoB oT MacTtepa ceTn RS-485 B TeyeHVe BpeMeHW, 3a4aHHOrO Ans BCeX
B3 B ogHoM napameTpe «MakcumanbHbI ceTeBov TawmMayT» (t.out), mpomcxoguT nepesBof Bcex
avckpeTHblX BO B 3apaHee 3apjaHHoe cocTosiHMe, Ge3onacHoe Afs ynpaBnsiemMoi cucTembl (npu
YCIOBUM, YTO BbIKMIOYEH pexuM «XecTkas norukay, cM. n. 4.5).
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3HayeHne 6Ge3onacHOro COCTOsIHUSI 3afaeTcs pasfenbHo Ans kaxgoro BO B napametpe
«ABapuiiHoe 3HadeHue Ha BO» (O.Alr). 3HauyeHus napameTtpoB O.Alr 3agatoTcs B npoueHTax (ot 0 go
100%) n onpepgenstoT ckBaxHocTb LUMM. 3HayeHve Ge3onacHOro COCTOSIHUA MOXeT ObITb 3agaHo
Unu nameHeHo no npotokony Modbus B npouecce paboTbl. Cnnucok perucTpoB npubopa, B KOTOPbIX
3afaeTcs 3Ha4yeHve 6e3onacHoro CocTosiHMA npueeaeH B [MNpunoxexnn B, Tabnuue B.4.

3HauyeHve napameTpa t.out 3agaeTcs B cekyHaax (B gnanasoHe ot 0 go 600) n3 koHgpurypaTopa
unu no npotokony Modbus (cm. Tabnuua B.4). Ecnu 3apaHo 3HaveHue 0, TO napameTp He
dyHKUMOHUpPYET, T.e. BO He nepeBoasTcs B 6e3onacHoe COCTOsIHME.

Ecnu nepesog B3 B 6e3onacHoe COCTOsSIHME MPOU3OLLEN, — HA nepedHen naHenu npubopa
3aropaetcs csetoauon «Asapusi». Ecnu B pexume «Aapus» Ha npubop npuxoauT Kakon-nubo
3anpoc oT MacTtepa ceTu, TO MHAMKATOp «ABapusi» racHeT, HO BO He M3MEHSIIOT COCTOSIHUA [0 Tex
rnop, noka He 6yayT BblBELEHbI 3 HETO MOCHINKOWM KOPPEKTHOrO 3HaYeHust oT MacTepa ceTu.

4.5 Pexum «XKecTkaa noruka»

B pexume «XKecTkas norvka» mMogynb ynpasnseT B3 nokanbHoO, B 3aBUCMMOCTM OT COCTOSIHUS
BXOZ0B:

-  3amblkaHue (BkroveHwe) Bxoga ¢ Homepom N (N = 1...4) Bbi3oBeT
3aMblkaHue/nepekntodeHne Bbixoga ¢ Homepom N (N = 1...4). Hanpumep, BknoyeHue
Bxoga Ne1 BbI3oBeT nepekroyeHve Bbixoga Ne1;

- pasmblkaHve (BblkntoyeHve) Bxoga ¢ Homepom N (N = 1...4) Bbi3oBeT
pa3mblkaHue/nepeknoveHme Bbixoga ¢ Homepom N (N = 1...4). Hanpuwmep,
BbIKMoYeHne Bxoaa Ned BbI30BET BbiKMoYeHe Bbixoaa Ne4.

B pexume «XKecTtkas norvka» komaHnabl ynpaeneHus BO, npuHsTble Mogynem no uHTepdeiicy
RS-485 He ucnonHsioTcsi. Bce gpyrme komaHabl (Hanpumep, KOMaHAbl YTEHUst COCTOSIHWUS BbIXOAOB
UV BXOAOB) UCMONHSIIOTCS.

Ecnu B koHUrypauum mogyns yCTaHOBMEHO HeHyneBoe 3HayeHve napameTpa «MakcumanbHbIn
ceTeBOW TavMayT» (t.out) n mpom3oLuen Nepexon B pexum «ABapus», TO BbIXOAbl HE U3MEHSAT CBOEro
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COCTOSIHUSI Ha yKa3aHHoe B napameTpax «ABapuiiHoe 3HayeHune Ha BO» (O.Alr), cooTBeTcTBYlOLEE
6e30mnacHOMy COCTOSIHMIO, @ ByAyT «OTCNeXvBaTb» BXOAbI.

Ons BknloyeHns pexuma «XecTkas norvka» HeoBGXOAMMO OTKPbITh KPbILKY Kopryca W
YCTaHOBUTb MepeMbldKy X3 B nonoxeHuve «3amkHyTO». 3Ty onepaumio Heobxoammo npopenbiBaTth
npy OTKIIOYEHHOM nuTaHuu npubopa. lNpn HeoBXOAUMMOCTU BBLIKMIOYUTL PEXWM MOXHO YyAanue
nepemblyky X3.

4.6 BoccTaHOBNEeHMe 3aBOACKUX CeTeBbIX HAacTpoek npubopa

BoccTaHoBneHne 3aBOACKUX CeTeBbIX HACTPOeK mpubopa MCnonb3yeTcs Npu yCTaHOBKE CBA3M
Mexdy KOMMbloTEpOM M MpubopoM npu yTepe WMHMOPMauuMM O 3afaHHbIX 3HAYEHUsIX CeTeBbIX
napameTpoB npubopa.

[ina BOCCTaHOBMEHMS 3aBOACKMX CeTeBbIX HacTpoek npubopa HeobXoAMMO BbIMOMHUTL
cneayoLwe oencTeums:

e OTKMOYNTL NuTaHne MK110;

e OTKPbITb 3arnyLUKy Ha NUUEBOIN NaHenu npubopa;

e  YCTaHOBUTb nepembluky X2 B ronoxeHue «3aMkHyTO»; mpu 3ToMm npubop paboTaet c
3aBOACKMMM  3HAYEHUSIMM  CeTeBbIX MNapaMeTpoB, HO B €ro NamsiTu COXPaHsIioTCS
YCTaHOBIEHHbIE paHee 3Ha4YeHUsi CeTeBbIX NapameTpoB;

e BKIIOYUTb NUTaHWE;

BHumaHue! HanpsikeHvne Ha HEKOTOpbIX afieMeHTax neyaTHoW nnatbl NpubopoB npuGopa
MK110-220.4[0H.4TP onacHo ans >wu3Hu! TpWKOCHOBEHWE K MevaTHOW nnaTe, a Takke
ronagaHne NoCTOPOHHWX NPeAMEeTOB BHYTPb Kopryca HedonycTumbI!

e 3anycTtuTb nporpammy «KoHdurypatop M110»;
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B OKHE YCTaHOBKM CBSA3M 3ajaTb 3HA4YeHUs 3aBOACKUX CeTeBbIX MapameTpoB (B
COOTBETCTBMM C [AaHHbiMM Tabnuubl 4.3) unuM HaxaTb KHOMKy «3aBOAcKMe ceTeBble
HacTponku». CBs3b C MNPUBOPOM YCTAHOBUTCS C 3aBOACKUMM 3HAYEHUSIMU CEeTEBbIX
napamMeTpoB;

cunTaTb 3HaYeHWs CeTeBbIX NapamMeTpoB npubopa, Bbibpas komaHdy Mpubop | CuutaTh
BCe napameTpbl 11 OTKpbIB Nanky CeTeBble napameTpbl;

3acukcupoBatb Ha Oymare 3HayeHusi ceTeBbIX MapameTpoB npubopa, koTopble Obinu
CUUTaHbI;

3aKpbITb Nporpammy «KoHdurypatop M110»;

OTKINIOYUTB NMUTaHWe npmbopa;

CHATb NepeMbIvKy X2;

3aKpbITb 3arnyLUKy Ha NULIEBOW NaHenu npmbopa;

NOAKMIOYUTL NUTaHUe nNpudopa u 3anyctutb nporpammMy «KoHdwurypatop M110»;
YCTaHOBUTb 3a(pMKCUPOBaHHbIE paHee 3HayeHusi napameTpoB B OKHe yCTaHOBKU CBS3U C
npubopowm;

HaxaTb KHOMKy YCTaHOBUTb CBAi3b W MPOBEPUTb Hamuyne cBsA3n ¢ npubopoM, Bbibpas
komaHay Mpu6op | MpoBepUTb CBA3bL C NPUGOPOM.
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Ta6bnuua 4.3 - 3aBoAcKMe 3HaYeHUs ceTeBbIX NapamMeTpoB Npubopa

MapameTp OnucaHue 3aBopckas ycTtaHOBKa

bPS CkopocTb 06MeHa AaHHbIMKY, BuT/c 9600
LEn [nvHa cnoBa AaHHbIX, 6UT 8
Prty Twun KOHTPONS YETHOCTM CNOBa AaHHbIX OoTCyTCTBYET
Shit KonnyectBo cTon-6utoB B NOCHINKE 1

A.Len [nvHa ceteBoro agpeca, 6ut 8

Addr BasoBhkiIt agpec npubopa 16

Prot MpoTokon obmeHa OBEH

Rs.dl 3apgepxka oTBeTa no cetm RS-485, mcek 2
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5 Mepbl 6e3onacHocTH

5.1 Mo crnocoby 3awuTbl OT NOpaXeHUs anekTpuyeckum Tokom npubop MK110 cooTtBeTcTBYET
knaccy Il no FOCT 12.2.007.0-75.

5.2 MNpwn akcnnyataumMn n TEXHUYECKOM OBCnyxuBaHUM Heobxoaumo cobnoaaTte TpeboBaHUs
FOCT 12.3.019-80, «[MpaBun akcnnyataumu 3neKTpoycTaHOBOK noTpebutenein» n «lMpaBun oxpaHbl
TPyAa Npw SKCnnyaTaumum aneKkTpoycTaHOBOK NoTpebutenemny.

5.3 lNMpwn akcnnyatauum npnbopa OTKPbITbIe KOHTaKTbl KNEMMHWUKA HaXOASTCS MO HanpshKeHneM,
OMacHbIM AN XM3HW YeroBeka. YCTaHOBKy npubopa crefyeT nNpousBoanTb B CrieLmanmampoBaHHbIX
Wwkadax, AOCTYN BHYTPb KOTOPbIX paspeLleH TONbKo KBanuguLMpPOBaHHbIM crneumanuctam.

5.4 Niobble nogkntodeHus K MK110 u paboTbl N0 ero TeXHUYECKOMY 06CIYXMBaHMIO NPOU3BOAUTL
TOMbKO MNP OTKITIOYEHHOM NUTaHWUKM NpuBopa 1 NOAKIYEHHBIX K HEMY YCTPONCTB.

5.5 Moaynu cooTBeTCTBYHOT TpeboBaHNAM HOpPMaTMBHBIX AOKYMeHTOB PocTtexHapsopa: M6 10-
574-03, NMb 10-573-03, Mb 10-575-03.

5.6 He ponyckaeTcsa nonajaHue Brarn Ha KOHTaKTbl BbIXOAHbIX Pa3beMOB W BHYTPEHHWE
3rnemMeHTbl MOAynen.

BHumanue! 3AMPELLAETCA ucnonb3oBaHWe MoAynen npy Hanmuuum B aTMocdepe KUCnoT,
LLlernioyen, Macen U UHbIX arpeCCUBHbBIX BELLECTB.
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6 MoHTax n nogkn4veHne npubopa

6.1 MoHTax npnbopa

MocnenoBaTensHOCTL MOHTaXa Npubopa creaytoLlas:

e  OCYLIECTBMSIETCA MNOArOTOBKA MOCAJ0YHOrO MecTa B WkKady anekTpoobopyaoBaHus.
KoHcTpykuma wkada gomkHa obecneymBath 3almty npubopa oT nonagaHusi B HEro Bnaru,
rpsi3v U NOCTOPOHHMX NPEAMETOB;

. npubop ykpennsetca Ha DIN-peiike nnn Ha BHYTpeHHew cTeHke wuTa. [Npu pasmeLleHun
npubopa cnegyet NOMHUTb, YTO NPW 3KCMSyaTauny OTKPbIThIE KOHTAKTbI KIEMM HaxoasTcs
nof HanpshkeHneMm, onacHbIM Ansi 4YenoBeyeckon u3HW. [ocTyn BHYTpb Takux LikadgoB
pa3peLleH TOMbKO KBanmMuuMpoBaHHbIM crieumannctam.

6.2 MoHTaX BHeLLHNUX CBA3eMn

6.2.1 O6wue TpeboBaHUA

MutaHve npubopa MK110-220.40H.4TP cnenyeT ocywlecTBnsiTb OT ceTeBoro cuaepa, He
CBSI3aHHOTO HENnocpeacTBEHHO C MUTaHWEM MOLLHOrO curoBoro obopyaoBaHusi. Bo BHelHen uenu
pekoMeHayeTCs yCTaHOBUTL BblkMoYaTenb, obecrneunBalolimii OTKNOYeHMe npubopa OT ceTw.
MuTtaHye Kaknx-nmbo yCTPOWCTB OT CETEBbLIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

Cssi3b npubopa no nHtepgency RS-485 BeINonHAETCS No ABYXNPOBOAHON cxeMe. [nvHa nuHun
CBSA3N OoMmkHa ObiTb He Gonee 1200 meTpoB. MNogknioveHve criedyeT OCYLECTBNATbL BUTOW Napou
npoBofoB, cobntogasi nonsipHocTb. lNpoBog A noakntouvaeTcsl K BbiBogy A npubopa, aHanornyHo
coeaMHsIIOTCS Mexay cobon BbiBoAdbl B. MoaknioyeHne HeOBXOANMO NPOU3BOANTL MPU OTKIMHOYEHHOM
nUTaHNM 0BOMX YCTPOWCTB.

[na obecnevyeHnss HaQEXHOCTU 3MNEKTPUYECKUX COEAMHEHWUI PeKOMEeHAYeTCsi WCMofb3oBaTb
kaBenu ¢ MeaHLIMW MHOTOMPOBOMOYHLIMM XUNaMi, ceueHeM He Goree 0,75 MM, KOHLbI KOTOPbIX
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nepes MOAKMIOYEHMEM crieayeT 3auncTuTb M o6NnyauTb. 3adncTky kun kabenei Heobxoaumo
BbIMOJIHATb C TakMM pacyeToM, YTOGbl Cpes3 M3omnsAuuM NIOTHO Mnpuneran K KNeMMHOM KOJNOAKe, T.e.
4TOGbl OroneHHbIE y4acTkM NPoBoAa He BbICTyNanu 3a ee npegerbl.

6.2.2 NogknioyeHune npubopa

MogakntoyeHre npubopa NponsBoaMTCS CreayoLwmum obpasom.
loToBATCA kabenu Ans coeguHeHust npubopa ¢ WM, patyvMkamy, MCTOYHWMKOM NUTaHUS U
nHTepcencom RS-485.
Mpubop nopknoyaeTcs No cxemam, npuBeaeHHbiM B [punoxeHun B, ¢ cobniopgeHnem
crepyoLlen nocnenoBaTenbHOCTN onepauyi:
° MK110 nogknto4aeTcs K UCTOMHUKY NUTaHWS;
®  MOAKIOYAKTCS NMUHUN CBSI3U «MPUBOP - NCMOMHUTENBHBIE MEXaHU3MbIY;
Mpumeyvanue — lNpu paboTe C MHAYKTUBHBIMW Harpyskamm HeobGXOAMMO naparnnenbHO
BbIxogaMm npubopa ycTaHaBnuBaTh 3allMTHble 3NeMeHTbl. B kauecTBe 3alWmUTHbIX
31EMEHTOB MOXXHO OpaTb BapuCTOpPbI, paccynTaHHble Ha HanpsbkeHve 390 B.
e [OAKMIYalTCA AUCKPETHble AaTyMky K BCTPOEHHOMY WCTOYMHUKY MUTaHUS W Bxodam
npubopa;
. NOAKIoYaTCA NHUK MHTepdenca RS-485;
e  ofaeTcs NUTaHue Ha npubop.
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6.3 «BbicTpas» 3ameHa npubopa

KoHcTpykumst knemm MK110 no3BonsieT ocyLiecTBUTL onepaTuBHYo 3ameHy npubopa 6e3
[EMOHTaXxa MOAKIYEHHBIX K HEMY BHELLHMX NIMHUIA CBA3W. [MocneaoBaTenbHOCTb 3aMeHbI Nprubopa
cnepytoLlas:

obecToumBaloTca BCe NHUKM cBA3W noaxoaawme kK MK110, B Tom Yncne nuHUM NUTaHus;
BbIBMHYMBAIOTCH KPEMEXHbIE BUHTBI MO KpasiM obenx knemm npvbopa (y Kaxaow Knemmbl no
2 BuWHTA);

CbeMHas 4acTb Kaxdon 3 Krnemm oTaensieTcs ot npubopa BMecTe C MOAKTHOYEHHbIMU
BHELUHUMW FIMHUSIMU CBSA3W NPUW NMOMOLLIM OTBEPTKW UKW APYroro NoaxoAsiLiero MHCTPyMeHTa
(ymaneHwve knemm nsobpaxeHo Ha pucyHke E.1 B MpunoxeHuu E);

npubop cHumaetcsi ¢ DIN-peiku (Mnv oTBUHYMBAETCH OT BHYTPEHHEN CTeHKU wkada), a Ha
ero MecTO YyCTaHaBMMBaeTCH APYyro C npeaBapuTeNnbHO YyAaneHHbIMU pas3beMHbIMU
4acTsIMU KNeMM;

K YyCTAHOBIEHHOMY NpUGOPY NOACOEANHSIIOTCS pa3beMHbIE YaCTU KIEMM C NOAKHOYEHHBIMU
BHELUHUMW NIMHUSIMU CBSI3W;

3aBUHYMBAIOTCS KPEMEXHbBIE BUHTbI MO KpasiM 06enx KInemm.

6.4 NMNomexun n meToabl UX NOAABIIEHUA

6.4.1 Ha paboty npubopa MoryT okasbiBaTb BMUSIHAE BHELLHME NOMEXU:

rnomexu, BO3HMKaloLMe Mof AeACTBUEM INEKTPOMArHUTHLIX Monen (3NeKTpoMarHUTHbIe
romexw), HaBoAMMble Ha caM NP1Bop ¥ Ha NMHUK CBSI3M Npubopa ¢ AaTyvKamu;
NnoMexu, BO3HUKAIOLLIME B NUTAIOLLEN CETU.

Onsa YMEHbLUEHNA BINUAHNA INTeKTPOMarHUTHbIX noMex HeobXoANMO BbIMOMNHATH npueeaeHHbIe
HWXe pekoMeHgauunn:
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npy NpoKnagke ANWHY CUrHanbHbIX fWHUA OT [OWUCKPETHbIX AAaT4MKoB crnepyeT o
BO3MOXHOCTU yMeHbLUaTb W BbiAENATb UX B CaMOCTOSITENIbHYIO Tpaccy (UMM HECKOMNbKO
Tpacc), OTAeNeHHY(bIX) OT CUINOBbIX Kabenew;

obecrneunTb HageXHOe 3KpPaHUpPOBaHWE  CUrHamnbHbIX  NWHWA.  OkpaHbl  criegyeT
3MEKTPUYECKN M30NMPOBaTL OT BHELLHEro obopyaoBaHMsi Ha NPOTSXKEHWM BCEW TpaccChbl W
NoACOEAVHSTH K 3a3€MIIEHHOMY KOHTAKTY LUMTa yrpaBneHus;

npubop pekoMeHAyeTCs yCTaHaBnMBaTb B MeTanMyeckoMm Likady, BHYTPU KOTOPOro He
[OIMKHO ObITb HUKAKOro cunoBoro obopyaoBaHus. Kopnyc wkadha gomkeH 6biTb 3a3emneH.

,U,J'Iﬂ YMEHbLUEHNA NoMeX, BO3SHUKaLWuX B nuTarowen CeTu, cneayet BbINOJNHATL cneayluive
pekomMeHaaumu:

noakntoyaTe NpMBop K NuTaloLLel CeT OTAENbHO OT CMIIOBOro 060pyA0BaHUS;

npu MOHTaxe CuCTeMbl, B KOTOpon paboTaeT npubop, crnegyeT yunTbiBaTb npasuna

opraHm3aumm acpeKTBHOTO 3a3eMIEHNS 1 NPOKINaAKN 3a3eMITEHHbIX 3KPaHOB:

e  BCe 3aseMNsLWMe NVHUM WM 3KpaHbl NPOKMaabiBaTb MO CXeMe «3Be3fa», Npu 3TOM
HeobxoanMo obecneunTb XOPOLLUMI KOHTAKT C 3a3eMIIAeMbIM 31IEMEHTOM;

e  3azemnfAWMe UeNn [OIMKHbl ObiTb BbIMOMHEHbI Kak MOXHO 6onee TONCTbIMM
nposoAamu;

ycTaHaBnuBaTb punbTpbl ceTeBbix nomex (Hanpumep, OBEH BC®) B nuHuax nutaHus

npubopa;

yCTaHaBnuBaTb UcKporacsime unbTpbl B IMHUAX KOMMYTaLMU CUNOBOro 06opyaoBaHus.

6.4.2 B ycnoBusx CUMbHbIX 3MEKTPOMArHUTHbIX MOMEX UMM B CUTyauuu, Korga He yAanochb
obecneynTb OOMKHbLIA YPOBEHb 3alUWTbl OT HUX, BO3MOXHO CTMPaHWe [AaHHbIX, XPaHAWWUXCS B
3HEeproHe3aBVNCUMOW NamsTV npubopa. AT AaHHble (B OCHOBHOM KOH(MrypaLMOHHbIE napaMeTphbl)
MOryT OblTb BOCCTaHOBIMEHbI MpW MOMOLUM MNpOrpaMMbl «KoHdurypatop M110». Ho Aansa
npefoTBpalleHs nofgobHOro nponagaHus nocre KoHUrypMpoBaHus npubopa MOXHO annapaTHO
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3alMTUTL SHEPrOHE3aBUCHMMYID MaMsiTb. [ns 3TOro HeobXxoaMMOo  OTKPbITb KPbILWKY Kopnyca U
yCTaHOBUTbL Nepembluky X1 B nonoxeHue «3amkHyTo». DTy onepaumio Heobxoaumo npoaensiBaTb

npy OTKMIOYEHHOM NUTaHuK npudopa. Mpy HeoGXoAMMOCTU BHECEHUSI U3MEHEHUIA B KOHUIypaLumio
npubopa HeobxoanMo yaanuTb nepembidky X1.

BHumaHue! Mpu yctaHoBke nepembldkn X1 HEBO3MOXHO COXpaHEHWE pPEe3yNbTaToB, MOCHUATAHHbBIX
cyeTuYMKaMu AMCKPETHBIX BXOAOB. [py nponafgaHnm NuTaHms pesynbTaThl cyeta 6yayT oBHYNATLCA.
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7 TexHU4eckoe Oﬁcny)KVIBaHVIe

7.1 ObcnyxusaHve npubopa Npu aKcnyaTaumy 3aknioyaeTcs B ero TeXHU4eckom ocMoTpe. MNpu
BbINOMNHEHUN paboT nonb3oBaTenb [AOMKeH cobniogatb Mepbl GesonacHoctu (Pasgen  «Mepbl
B6e3onacHoCTu»).

7.2 TexHN4Yecknin ocMoTp Npubopa NPoBOAUTCS 0OCNYXXMBAIOLLMM NEPCOHANOM HE PeXe OfHOro
pa3a B 6 MecsiLieB 1 BKIoYaeT B cebs BbIMOMHEHNe creayoLwyx onepawmii:

e OYMCTKy Kopryca npubopa, a Takke ero KNeMMHbIX KOI0A0K OT MbifK, rPA3N 1 NOCTOPOHHMX

npeameTos;

e MpoBepKy KayecTsa Kpennenus npubopa Ha DIN-pelike nnu Ha cTeHe;

e  [pOBEpKy KayecTsBa NOAKIOYEHNSA BHELLHNX CBA3EN.

OB6HapyeHHble Npu OCMOTPe HeJoCTaTKN crnedyeT HEMeANeHHO YCTPaHUTb.

7.3 OavH pa3 B 2 roga criegyet npovsBoavTb (PyHKLUMOHanbHYH npoepky B3 npubopa (cm.
Mpunoxenwve A).

8 MapkupoBKa U ynakoBKa

Ha kopnyc npubopa v NpUKpenneHHbIX K HEMY Tabnunykax HaHOCHTCS:

—  HauMMmeHoBaHue npubopa;

—  cTeneHb 3awmThl kopnyca no FOCT 14254;

—  HanpsbkeHue U vacToTa NUTaHus;

—  notpebnsiemas MOLLHOCTb;

—  Kracc 3aluTbl OT NopaxeHusi anekTpuyeckum Tokom no MOCT 12.2.007.0

—  eAuHblil 3HaK obpalleHNs NPOAYKUMM Ha PblHKE FrOCyAapCTB-4eHoB TaMOXEHHOro cot3a
(EAC);

—  CTpaHa-u3roToBWUTEnb;

—  3aBOACKoW Homep npubopa 1 rof Bbimycka.
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Ha notpeGuTenbckyto Tapy HaHOCSTCS:

—  HauMmeHoBaHue npubopa;

—  eAuHbIN 3HaK obpalleHns NPOAYKLMM Ha PbIHKE rocyAapcTB-YneHoB TaMOXEeHHOro coto3a
(EAC);

—  CTpaHa-u3roToBuTEb;

—  3aBOAcCKoW HoMep npubopa U rof Bbinycka.

9 TpaHCNoOpTMpPOBaHUE U XpaHeHue

9.1 Mpubopbl TpaHCMOPTUPYIOTCS B 3aKpbITOM TpaHcrnopTe ntoboro Bupa. KpenneHuwe Tapbl B
TPaHCMOPTHLIX CPEACTBax [AOMMKHO MPOM3BOAUTLCA COMMAcHoO npasunaM, AeWCTBYIOWMM  Ha
COOTBETCTBYHOLLMX BUAAX TpaHcnopTa.

9.2 YcnoBusi TpaHCMOPTMPOBaHUS AOMKHbI cooTBeTCcTBOBaTh ycrosuam 5 no MOCT 15150-69
npu TemnepaTtype OKpyXatoLlero Bo3ayxa ot MuHyc 25 go +55 °C ¢ cobniogeHueM mMep 3alumtbl OT
yAapoB 1 BUbpaumi.

9.3 lNepeB0o3Ky OCYLLECTBNATL B TPAHCMNOPTHOM Tape MOLUTYYHO UMW B KOHTEWHepax.

9.4 YcnoBua XxpaHeHuss B Tape Ha Cknage W3rotoBuTens W notpebutens  [OMKHbI
cooTtBeTcTBoBaTh ycrnosusam 1 no [OCT 15150-69. B Bo3gyxe He [AOMKHbI MPUCYTCTBOBaTb
arpeccuBHbIe NpUMeCH.

Mpubopbl crnepyeT XpaHUTb Ha cTennaxax.
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10 KomnnekTHoCcTb

MpuGop 1 wr.
MacnopT n MapaHTUNHBIA TanoH 1 3k3.
PykoBoacTBo no akcnnyataumm 1 9K3.
Komnakt-guck ¢ MO 1 Wwr.
MpumeyvaHune — W3roToBuTenb ocTaBnsieT 3a COOOM NpPaBO BHECEHWS OOMOMHEHWUNA B

KOMMNJIEKTHOCTb U3aenus.

11 NapaHTUIHbIE o6GA3aTenbLCTBA

11.1 U3roToBuTENb rapaHTUpyeT COOTBETCTBUE Npubopa TpeboBaHNAM TEXHUYECKUX YCIIOBUIA
npu cobniogeHnn YCrioBuiA aKCnyaTaumm, TpaHCNOPTUPOBAHUS, XPaHEHUS N MOHTaxa.

11.2 MapaHTUIHBIN CPOK AKCMnyaTauun - 24 mecsiua co AHS NPOAaXM.

11.3 B cnyyae BbIxoga npubopa 13 CTpPOos B TeYEHUE rapaHTUHOrO Cpoka Mpy cobrioaeHum
nonb3oBaTenem YCroBuI 3KCMyaTaumun, TPaHCMOPTUPOBAaHNSA, XPaHEHUS U MOHTaxa npeanpusitie
M3roToBUTENb 00SA3YETCS OCYLLECTBUTL €ro 6ecnnaTtHbIii PEMOHT UMK 3aMeHy.

11.4 MNopsgok nepegayn usgenuss B PEMOHT COAepXaTcs B MacrnopTe U B rapaHTUAHOM
TanoHe.
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MpunoxeHune A. FaGapuUTHbIN YepTex

Ha pucyHke A.1 npuBeneHbl rabaputHele paamepbl MK110.

PucyHok A.1 - TaGaputHbin yepTexk MK110
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MpunoxeHue b. MNoaknioyeHne
npubopa

O6wuin yepTexx npubopa C yka3aHWAMW HOMEPOB
KNnemMM W pacrnornoxeHue nepeknovatenen X u
CBETOAMOAOB MpeAcTaBneH Ha pucyHke b.1, HazHaveHue
KneMm npveegeHo B Tabnuue b.1.

HasHayeHve nepemblyexk:
X1 — annapaTtHasi 3aluTa 3HEeproHe3aBUCUMOW MNaMATU
npubopa o1 3anucu (cM. pasgen 6.4.2). 3aBoackoe
MonoXeHWe MepemblukM — CHATa (anmapaTtHas 3awmTta
OTKIIOYEHA);
X2 — BOoCCTaHOBMEHNE 3aBOACKUX CeTeBbIX HACTPOEK (CM.
pa3gen 4.6). 3aBoackoe NOMoXeHWe NepeMbldKN — CHATa
(3aBoackue ceTeBble HACTPOMKN OTKITIOYEHbI).
X3 — BknoveHne pexunma «XKecTkasi norvka»
(cm. pasgen 5.4). 3aBogckoe MOMOXEHWE MepemblYkA —
CHSITa (PeXNUM OTKIIOYEH).
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Tabnuua B.1 - HasaHayeHne KOHTAKTOB KleMMHOW Konogku npubopa MK110-220.40H.4TP

Homep KoHTakTa Ha3HauyeHue Homep KoHTakTa HasHauyeHue

1 Mutanue ~90...264 B 13 RS-485 (B)

2 Mutanve ~90...264 B 14 RS-485 (A)

3 0B (MWHYC) BCTPOEHHOTO 15 NC
MCTOYHMKA NMUTaHUsI

4 24B (nntoc) BCTPOEHHOro 16 Boixog 1B (DO1B)
MCTOYHMKA NUTaHUS

5 Bxog 1A (DI1A) 17 Bobixog 1A (DO1A)

6 Bxog 1B (DI11B) 18 Bbixoa 2B (DO2B)

7 Bxop 2A (DI2A) 19 Bobixog 2A (DO2A)

8 Bxog 2B (DI2B) 20 NC

9 Bxog 3A (DI3A) 21 Bbixoa 3B (DO3B)

10 Bxop 3B (DI3B) 22 Bobixog 3A (DO3A)

11 Bxog 4A (DI4A) 23 Bbixoa 4B (DO4B)

12 Bxog 4B (D14B) 24 Bbixog 4A (DO4A)

MpumeyaHue:

1 Ons BbixogoB 1 1 3 HazHayeHWe KOHTaKTOB (A, B, C) cnegytoLuee:

2 [Onsa BbIXOAOB 2 1 4 Ha3Ha4YeHWe KOHTAKTOB (A, B) crnepytowee:

Cxembl nogxntodeHnss MK110-220.40H.4TP npuBegeHbl Ha pucyHkax b.2...

A — HOpManbHO-3aMKHYThIN;
B — nepekvaHom;
C — HOpMarbHO-Pa3OMKHYTbIN.

A — nepekugHon;
B — HOpmanbHO-pa3oOMKHYThIN.
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MK110-220.4H.4TP

REREENEN
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PucyHok B.2 - Cxema nogknioueHus kK B3 Tuna tBepaoTtensHoe pene
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MpumeyaHus
1 CymmapHbIn TOK
notpebneHnss Bcex MNOAKMHOYEHHbIX
JaTYMKOB U BCEX MOAKMIOYEHHbBIX
OVCKpeTHbIX BXofoB (7 MA Ha BXOA)
He JormkeH npesbiwaTe 180 MA. Ecnn
notpebrieHne [aTunkoB M BXOOOB

_.\
=
L.,

s

Bonblue ykasaHHOro, TO ANS NUTaHWs ol |v|o|~|e|a]|2 N e

[aTyvMKoB  crieflyeT  MCnorb3oBaTb

BHELWHWIA Brok nuTaHus Tpebyemon P ofl<lalsg|a 5|

mouyHocTy. . ClN|a|a|a|5|a|a|a]|5
2 BCTpOEHHbIN NCTOYHUK

nutanuns 2413 B (knemmbl 0V 1 24V)

MOXHO MOAKMIYaTb KO BXO4aM Kak

3TO N3006paxeHo Ha cxeme, a TaKkke B MK1 10'220-4AH-4TP

obpaTHoW NoNApPHOCTM.

PucyHok B.3 - Cxema nogkntoyenus k MK110-220.40H.4TP guckpeTHbIX AaTYMKOB
C BbIXOAOM TUMNA KCYXOW KOHTaKT»

40



NMpumeuanne — Cymmaprbii tok | MK110-40H.4TP

noTpebneHnss  BCeX  MOAKIHOYEHHbIX

JaTYMKoB M BCEX  MOAKMOYEHHbIX o 3 NP-N

OVCKpeTHbIX BXoAoB (7 MA Ha Bxof) He TR ‘_71\ E

JormkeH npesblwate 180 MA. Ecnm —

notpebreHne OaTuyMKoB UM BXOOOB DHA | 5 |

Gosiblle yKasaHHOTo, TO A MUTaHus DB | 6

JaTyvMkoB  criedyeT  MCMonb3oBaTh "

BHELWHWA 6nok nutaHus Tpebyemoit DI2A | 7 | I

MOLLHOCTW. D28 | 8 I L
DI3A | 9 L

N-P-N I

DI3B |10 ’_/—l-,.. [ 4
Di4A | 11 1 _I
DB | 12

PucyHok B.4 - Cxema nogkntoyeHus kK MK110-220.4[0H.4TP guckpeTHbIX AaTYMKOB
C TPaH3UCTOPHbIM BbIxoAoM n-p-n-tuna ¢ OK
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Mpumeyanne — CymmapHbI TOK
notpebneHusi  BCexX  MOAOKIOYEHHbIX
[aTyMKoB UM BCEX  MOAKMIOYEHHbIX
OVCKpeTHbIX BXoAoB (7 MA Ha Bxod) He
pormkeH npesblwate 180 MA. Ecnum
notpebneHne OaTyMKoB M BXOAOB
Gonblue yKka3aHHOro, TO ANs MUTaHWs
AaTymKoB cnepyet ncnonb3oBaTtb
BHELHUA ©Onok nutaHus Tpebyemon
MOLLIHOCTW.

MK110-40H.4TP J

v _LE P-N-P
uv | 4

DI1A | 5 —'IJL\I
DIB | 6

DIA | 7 I

DI2B | 8 |

DIA | 9

Di8 | 10 ‘_;JXP'N'?
DMA | 11 f——ur

DI4B | 12

PucyHok B.5 - Cxema nogkntoyenusi kK MK110-220.40H.4TP guckpeTHbIX AaTYMKOB
C TPAH3UCTOPHbLIM BbLIXOAOM P-N-p-TUNA
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Npumeyanus MK110-40H.4TP

1 CyMMapHbIn Tok noTpebneHns Bcex o 3
NOAKMIOYEHHBIX AATUYMKOB U BCEX N-P-N
NOAKIMIOYEHHbIX OVCKPETHbIX 24V 4 r/J\ i
Bx0oAoB (7 MA Ha BXoA) He OOImKeH
npeebiwatb 180 MA. Ecnu DA | 5 —— |
noTpebrneHve [aTyMKoB U BXOAOB DB | 6
Oonblue  ykasaHHOro, TO And
nuTaHns OaTYnKoB cnenyet DI2A | 7 I
Mcnonb3oBaTb  BHEWHWA  Briok DI2B | 8 |
nuTaHns Tpebyemon MOLLHOCTH.

2  Bce Bxogbl He3aBNCUMbIE, MOITOMY DI3A | 9 P-N-P
K 4acTu BXOA0B MOXHO MOAKMHOUNTD Di3B | 10 r]I.‘\
OaTyuKK C BbIXOAOM N-pP-N-Tuna, a K
YacTU JaTyuku C BbIXOAOM p-n-p- DA | 11— |
TMNa WM C  BbIXOOAOM  «CyXOW piag | 12
KOHTaKT». I

PucyHok B.6 - Cxema nogkntoyenus kK MK110-220.400H.4TP guckpeTHbIX AaTYMKOB
C TPaH3UCTOPHbIM BbIXOAOM p-N-p-TUNa U n-p-n-tuna ¢ OK (npumep)
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ATt - g
Kowt.| Lens _I HMDL:}I}][})]%IaHT-
5 DA RO —
6 DI1B
R1
3,2 kOm
MK110-220.40H.4TP

PucyHok B.7 - dnekTpuyeckasi npuHuMnuanbHasa cxema aguckpeTHoro Bxoaa MK110-220.400H.4TP
(cxema Apyrux BXoAoB UAEHTUYHA NPpUBEAEHHOWN)
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MpunoxeHue B. MapameTpbl npubopa

O6Lwme napameTpbl Npubopa npeacTasneHsl B Tabnuue B.1, koHdurypaumoHHble — B Tabnuue B.2.

B tabnuue B.3 npenctaBneHbl onepatuBHble napameTpbl npotokona OBEH, B Tabnuue B.4 —
permcTpbl npoTtokona ModBus.

MonHbIN NepeveHb NapameTpoB npubopa ¢ ykazaHWeM TUNoB, umeH, HASH-cBepTok, cnocoba
MHOEKCaUMM U [AMana3oHOB 3HayeHWn npuBeneH B daiine «Mapametpbl MK110-40H.4P(TP)» Ha

KOMNakKT-Aucke, BxogdwlemMm B KOMNMEKT NOCTaBKK npm60pa.

Ta6nuuya B.1 - O6wme napameTpbl

Uma HasBaHue Hdonyctumele 3aBoackas
napameTpa napameTpa 3HauYeHus yCTaHOBKa

dEv HaseaHwe npuGopa 0o 8 cumBonos MK110-44

VEr Bepcusa NO 0o 8 cumBonoB YCT. U3roTOBUTENEM

Ta6nuua B.2 - KoHdmrypaumoHHble napameTpbl

MapameTp Donyctumbie KommeHTapumn 3aBoackas
Umsa | HasBaHue 3HaveHus ycTaHOBKa
Nanka MAPAMETPbI AUCKPETHbIX BbIXOO4OB
O.ALr ABapuiiHoe 3Ha4yeHne Ha BO | 0.0...100.0 [%] 0.0
Thpd Mepvoa WM 1...900

npu ynpasneHun B3 no RS-

485

[c]

1
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MpoaomxkeHue Tabnuubl B.2

MapameTp Donyctumbie KommeHTapun 3aBoackas
Ums HasBaHue 3Ha4YeHus ycTaHOBKa
NManka CETEBbIE NMAPAMETPbI
BPS CkopocTb 06MeHa AaHHbIMU 0:2,4;1: 4,8; 2: 9,6; [k6oa] 9.6
3:14,4;4:19,2; 5:
28,8;
6: 38,4, 7: 57,6; 8:
115,2
LEn [nuHa cnoBa AaHHbIX 0:7;1: 8 8
Prty Twn KoHTpOnSA 0: oTcyTcTBYeET (NO) no
YETHOCTM JaHHbIX 1: yeTHocTb (Even)
2: HeyeTHOCTb (Odd)
Shit Konuyectso cton-6ut 0: 1 cbur; 1 cbut
1: 2 cbuta
A.LEn [nuHa ceTeBoro agpeca 2: 2131 [6uT] 8
Addr BasoBelii agpec npubopa MpoTokon OBEH: 16
0...251 ana
A.LEn=8
0...2036 ansa
A.LEn = 11

Mpotokon ModBus:
1...247

Mpotokon DCON:
0...255

MoapoGHee cm.

MpunoxeHue I
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MpoaomxkeHue Tabnuubl B.2

MapameTp Donyctumbie KommeHTapun 3aBoackas
Ums HasBaHue 3Ha4YeHus ycTaHOBKa
tout MakcumanbHbI ceTeBon 0...600 [c] Oc
Tanm-ayT
Prot MpoTokon o6meHa. 0: OBEH OBEH
1: ModBus-RTU
2: ModBus-ASCII
3: DCON
rS.dL 3apepxka oTBeTa no cetu 0...45 [mc] 2
NManka CETEBbLIE BXO[bl
Tin.C BkntoueHve punbtpa 0:BbikntoueHo BblkntoueHo
apebesra KOHTaKToOB 1:BkntoyeHo

BHumanue! HeB03MOXHO Mcnonb3oBaHve B Npubope criedylowmx cCoveTaHui ceTeBbIX NapaMeTpoB
(13-3a annapaTHbIX OrpaHNYeHNI):

— PrtY=0; Sbit=0; Len=0 (KOHTponb 4YeTHOCTU OTCyTCTBYET, 1 cTON-6UT, 7 BUT);

— PrtY=1; Sbhit=1; Len=1 (npoBepka Ha YeTHOCTb, 2 cTon-6uTa, 8 6uT);

— PrtY=2; Sbit=1; Len=1 (npoBepka Ha HEYETHOCTb, 2 cTon-6uTa, 8 6UT).

47




Ta6bnuua B.3 - OnepatnBHble napameTpbl npotokona OBEH

Umsa ®dopmar HasBaHue WUHpekcaumsn [OonycTtumblie KommeHTapum
napameTpa AaHHbIX napameTpa 3HaveHus
r.OE float24 CocTosiHue no B9 0...1.0 CuutbiBaeT / 3anucbiBaeT
B3 cocTosiHue B3. [poGHble
3HayeHus 3ajatoT
ckBaxkHocTb LM
OVCKpeTHbIX B3.
r.Cn int16 Tekywee Het 0...15 ButoBas macka TekyLuero
COCTOsIHMNE COCTOSIHUS BCEX
[OVICKPETHbIX [OVICKPETHbIX BXOLOB
BXOJ0B npubopa:
0 — pa3oMKHYT;
1 — 3aMKHYT.
Mo HecyuecTByOWMUM
Bxofam nocbinatotcs 0.
MapameTp Tonbko Ha
YTEHWE.
r.Cou int16 3HaueHne Mo 0...65535 [Moka3sbiBaeT KoNNM4ecTBo
cyeTymKa [OVICKPETHbIM MMMYNbCOB, MOCHUTaAHHBIX
[VICKpPEeTHOro BXofam [OVCKPETHBIM BXOAOM.
BXxoaa O6GHyneHne cyeTuMka

nenaetcs 3anucbio 0 B
[aHHbI napameTp.

48




Ta6nuua B.4 - Pernctpbi npotokona ModBus

Anpec
MapameTp EA. nsmepeH 3HauyeHue Twvn perucrtpa

(hex) | (dec)

3HauyeHue Ha Bbixog Ne1 0.1 % 0..1000 int16 0000 0000

3Ha4eHue Ha Bbixog Ne2 0.1% 0..1000 int16 0001 0001

3Ha4eHue Ha Bbixog Ne4 0.1% 0..1000 int16 0003 0003

ABapuiiHoe 3HayeHuWe Ha 0.1% 0..1000 int16 0010 0016

Bbixoge Ne1

ABapuiiHoe 3HayeHue Ha 0.1% 0..1000 int16 0011 0017

Bbixoge Ne2

ABapuiiHoe 3HayeHuMe Ha 0.1% 0..1000 int16 0013 0019

Bbixoge Ne4

Mepuoa LWIUM Ha Bbixoae cek 1..900 int16 0020 0032

Ne1

Mepuoa LLUUM Ha Bbixoge cek 1..900 int16 0021 0033

Ne2

Mepuoa LWIUM Ha Bbixoae cek 1..900 int16 0023 0035

Ne4

Makc. ceTeBoM Taim-ayT cek 1..600 int16 0030 0048
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MpoaomxeHue Tabnuubl B.4

Anpec
MapameTp EA. namepeH 3HauyeHue Tun perucrtpa
(hex) | (dec)
ButoBas macka 3HaveHuMn - 0...15 int16 0032 0050
BbIX0A0B
ButoBas macka 3HaveHuMn - 0..15 int16 0033 0051
BXOA0B
3HayeHue cuyeTyMKa BXopAa cpabaTtbiBaHue 0..65535 int16 0040 0064
Ne1
3HayeHue cuyeTyMKa BXopAa cpabaTtbiBaHue 0..65535 int16 0041 0065
Ne2
3HayeHue cuyeTyMKa BXopAa cpabaTtbiBaHue 0..65535 int16 0043 0067
Ne4
MpumeyaHus
1 3anuck B perucTpbl ocyllectBnsgercs komaHaon 16 (0x10), yTeHne — komaHdamm
03 mnn 04 (npubop nopaepxuBaeT 06e kKomaHabl).
2 OBGHyneHne cHeTYMKOB AenaeTcst 3anucbto 0 B perucTpbl XpaHeHUst pesynbTaToB
cyeTa.
3 B peructpax OWTOBbIX Macok 3Ha4YeHW BXOAOB W BbIXOOOB CTapLuvMin 6wt

COOTBETCTBYET BXOAYy MWNM BbIXogy C Haubonblumm Homepom: (6ut, paBHbId 1,
COOTBETCTBYET COCTOSIHUIO BbIXoAa «BKtoYeHO» 1 BXoaa «3aMKHYT»).
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MpunoxeHue I'. O6LwMe cBeAeHMA NO NPOToKosiam oomMeHa RS-485
.1 NapameTpsbl npotokona OBEH, niaekcaumns napameTpos

MapameTpsbl B npubope MK110 pasgensitotcs Ha 2 rpynnbl: KOHUIypaLMOHHbIE U OnepaTUBHbIE.

KoHdpurypaumnoHHblie napameTpbl - 3T0 NapaMeTpbl, onpeaenstolme koHgurypauuo npubopa,
3HaYeHus, KOTOPbIM Nonb3oBaTenb NpPUCBaMBaeT C MOMOLLIO NPOrpamMMbl-KOHUrypaTopa.

KoHurypaumoHHsIMM  NapameTpamMu HacTpauBaloTCs CTpyKTypa npubopa, onpepenstorcs
ceTeBble HAaCTPOWKN U T. 4.

3HaveHus KOHPUrypaLMOHHbIX NapaMeTPOB XPaHATCS B SHEProHe3aBMCHMON namsaTn npubopa n
COXPaHSIIOTCS NP BbIKMIOYEHUN MUTAHWS.

OnepaTMBHble NapameTpbl - 3TO AaHHblE, KOTOPble NPUGOpP MonyvaeT unu nepeaaeTt no ceTu
RS-485. B ceTb OHM nepedarTcsi KOMMbOTEPOM, KOHTPOMNEPOM MMM NPUGOPOM-PEryNsaTOPOM.
OnepaTtuBHbIE NapameTpbl OTPaXaloT TeKyLLee COCTOSIHUE Perynmpyemoi CUCTeMBI.

Kaxgbln napameTp MmeeT MMs, cocTosiee M3 naTuHckux Byks (0o 4-x), KOoTopble MOryT ObITb
pasgeneHbl Toykamu, U HasBaHve. Hanpumep, «BknioveHue cdunbtpa gpebesra koHTaktoB» Tin.C,
roe «BkntoyeHne unbTpa apebesra KOHTAKTOB» — Ha3BaHue, Tin.C — ums.

KoHdurypaumoHHble napameTpbl UMeIT Takke WHAEKC — uudpy, OTNM4YaloLlylo napameTpbl
OOHOTUMHBIX 3NeMeHTOB. VMIHOeKC nepefdaeTcsi BMeCcTe CO 3HaveHveM napameTpa. lNpu pabote c
KoHdpurypatopom M110 nonb3oBaTens cam He paboTaeT ¢ MHAekcamu, 3To AenaeT nporpamma.

OnepaTvBHble NapamMeTpbl He uUMeloT nHaekca. OHM MHAOEKCMPYIOTCS Yepes ceTeBol agpec. B
MK110 ecTb Heckonbko oOnepaTuBHbIX MapameTpoB, cM. Tabnuuy .3. Hanpumep, pans
HenocpeacTBeEHHOro obpatlleHns Kk BO ecTb onepatuBHbIi napameTp r.oe. lNMyctb BasoBbii agpec
npubopa (napametp Addr, cm. n. .2) paBeH 32. Torga AnNst CYMTbIBAHUSI UMW 3anUCU COCTOSIHUS
nepsoro B3O Hago npounTaTth Mnu 3anucaTtb r.oe C CeTeBbIM afgpecom 32, AN CUUTBIBAHWUS WK
3anmcu cocTosiHMA BToporo BO - mapameTp r.oe ¢ ceTeBbiM agpecom 33 u T.4.
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Tabnuua .1

Bbixoa 1 Bbixog 2 Bbixog 3 Bbixoa 4
PacueT ceTeBOro BasoBbi agpec Addr Addr Addr
appeca (Addr) +1 +2 +3
CeTeBol agpec
Buixona 32 33 34 35

T.e. yeTblpéxkaHarnbHbI NMPUMGOP C TOYKKM 3peHUst paboTbl C ero onepaTWBHLIMK NapameTpamu
«pacnagaeTcs» Ha 4 ogHoKaHanbHbIX Npubopa.

.2 Ba3oBbIN agpec npubopa B cetn RS-485

Kaxpgpin npubop B ceTn RS-485 gomkeH nMeTb CBON yHUKanbHbI 6a30BbIvi agpec.

Adpecayusi e npomokosie OBEH

[nvHa 6asoBoro agpeca onpegensercs napameTpom A.Len npu 3agaHum ceTeBbIX HAacTpoek. B
agpece MoxeT 6biTb 8 nnbo 11 6ut. CoOTBETCTBEHHO, AMana3oH 3Ha4YeHMn 6a3oBoro agpeca npu 8-
6utHol agpecauumn — 0...251, a npu 11-6uTtHon agpecauun — 0...2036.

B npoTtokone OBEH npenycmoTpeHb LUMpokoBeLLaTenbHble agpeca, npu 8-6uTHoM agpecaumm —
255, a npu 11-6utHon agpecaumm — 2040...2047.

BasoBbin agpec npubopa MK110 3apgaetcsa B nporpamme «KoHdpurypatop M110» (napametp
Addr).

Mo ymonuanuto MK110 nmeet basosbii agpec =16.

Ba3soBbIi agpec kaxgoro cneaytolero npubopa MK110 B ceTu 3agaeTtcsa no gopmyne: [6a3oBbii
agpec npegpigylwero npubopa +4]. Takum 06pasom, nog kaxabii npubop MK110 pesepsupyetca 4
CceTeBbIX agpeca, T.K. Npubop mmeeT 4 cyeTHbIX Bxoga M paccmatpuBaetcs B cetn OBEH kak 4
OfHOKaHarnbHbIX CYETYMKA.
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Adpecayusi e npomokosie ModBus

[nanasoH 3HauyeHun 6a3oBoro agpeca B npoTokonie ModBus — 1...247.
LLinpokoBeLaTenbHbI agpec B npotokorne ModBus — 0.

Adpecayusi e npomokosie DCON

[nanasoH 3HayeHun 6asoBoro agpeca B npoTtokonie DCON — 0...255.

.3 MacTep cetn

[na opraHu3auum obmeHa faHHbIMKU B ceTu no MHTepdency RS-485 Heobxoaum MacTep ceTw.
OcHoBHasi yHkuMs Mactepa ceTM — MHUUMMpOBaTb OOMeH AaHHbiMM Mexay OtnpaButenem u
Monyyatenem aaHHbIX. MK110 He moxeT BbITb MacTepom ceTu, oH BbicTynaeT B ponu lMonyyatens
OaHHbIX.

B kayectBe MacTtepa ceT MOXHO UCMOMNb30BaTh:

. nporpammMupyemblie koHTponnepbl OBEH MJIK;

. MK ¢ nogkntoveHHbIM npeobpasoBatenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) nnu

USB/RS-485 (Hanpumep, OBEH AC4).
B npotokone OBEH npepycmoTpeH Tonbko ognH Mactep ceTtu.
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MpunoxeHue [1. ®yHKUMOHanbHasa nposepka B3 tuna TP
[na dyHKuMoHanbHoW npoBepkn B3 npunbopa

TMna TBep,ﬂOTeﬂque pene Hy)XHO BbINONMHUTbL MK1 10_220.4HH.4TP

OMnMCaHHbIE HUXE AENCTBUSA:
e MOAKIIYUTL NPUGOP K CTEHAY MO CXEME,

npvBedeHHoOn Ha pucyHke [.1; namnbl
HakanuBaHus  pekomeHgyetcs  GpaTb |-\| |-\| |_\| |-\|
HomMuHanom ot 15 go 100 Br;

e  3anycTutb nporpammy «KoHdurypatop Q Qg2
o o o
a a a
x N &

M110». [NpoBepuTb HanuumMe CBA3N C
PucyHok [1.1 - lMpoBepka BbixogoB Tuna TP

NC

npubopom; nNpu ee OTCYTCTBUN —
YCTaHOBMUTL CBA3b;

fa'a}
—

o

o

(o]

. nepentn B okHO «COCTOsSIHME BXOOOB U o
BbIx04oB» nporpamMmmbl «KoHdpurypaTtop }

17 DO1
19 D02A
20 NC
24 DO4A

15

122 DO4

M110»

. YCTAHOBUTb 3HA4YEHWE CKBaXKHOCTU Ansi
B3 - 3HauyeHue 0 unu 1. Mpu aTOM pene
3aMKHETCS UNN PA3OMKHETCS;

. NPOKOHTPONMPOBAaTH BKITIOYEHVE "
BbIKMtoYeHe B no ceeyeHuto namn;

. npv oTpyLaTENbHOM pesynbTaTe
NPOBEpPKM — caaTb NPUOOP B PEMOHT.

54



MpunoxeHune E. OTaeneHne knemm ot npubopa

PucyHok E.1 - OtaeneHune cbemHbIx Yacten knemm MK110
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ITo BompocaM mpogak M MOAAEePKKH 00paaiTech:

Bonrorpan +7 (8442) 45-94-42 Omck +7 (381) 299-16-70
ExatepunOypr +7 (343) 302-14-75 Iepmb +7 (342) 233-81-65

Nxesck +7 (3412) 20-90-75 Pocror-na-Jlony +7 (863) 309-14-65
Kazaus +7 (843) 207-19-05 Camapa +7 (846) 219-28-25
Kpacnonap +7 (861) 238-86-59 Cankr-IlerepOypr +7 (812) 660-57-09
KpacHosipck +7 (391) 989-82-67 CapatoB +7 (845) 239-86-35

MockBa +7 (499) 404-24-72 Coun +7 (862) 279-22-65
Hwx.Hosropox +7 (831) 200-34-65 Tromens +7 (3452) 56-94-75
HoBocubupck +7 (383) 235-95-48 Yda +7 (347) 258-82-65

caiit: owen.pro-solution.ru | 3;1. moura: own@pro-solution.ru
teaedon: 8 800 511 88 70
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