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HacTosiliee pykoBOACTBO MO 3KchnyaTauuMu npegHasHa4YeHO [Arfsi O3HAKOMIeHWst noTpebutenen c
HasHayeHneM, MoAensiMu, MPUHUMUMNOM OEWCTBUSI, YCTPOWCTBOM, MOHTaXOM, 3KCrfyaTtaumen u obcnyxvBaHueM
MHOUKaTopa TexHomnornvyeckoro mukponpoueccopHoro UTM-110C (B ganbHenwem - uHgukatop UTM-110C).

BHUMAHMUE | Mepen ncnonb3oBaHWeM U3enusi, NoXxanynucra, 03HaKOMbTECH
C HaCTOSALWUM PYKOBOACTBOM MO 3KCnnyatauuv uHamkatopa MTM-110C.

MpeHebpexeHne Mepamu nNPefoCTOPOXHOCTU W MpasBunaMmu
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUpOBaHUA nepcoHana unu
nospexaeHnsa obopyaosaHus!

B cBA3M c nocTtosiHHOM paboToit MO COBEpLUEHCTBOBAHUIO
usgenus,  MOBbILAKLWEN €ero  HagexHoCTb U ynyywaioLlei

XapakKTepucTukn, B KOHCTPYKLUUIO MOTryT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MeHeHUA, He OTpaXeHHble B HacTosALleM U3gaHun.

CornaweHus, NpUHATLIE B JAaHHOM PYKOBOACTBE

B HaumeHoBaHUAX napameTpoB, Ha PUCYHKax, npu LWI(prBbIX 3HA4YEeHUdX N B TEKCTe WNCNOS1b30BaHbI
cokpalleHusa n abbpesunaTtypsbl (cMm. Tabnuuy 1), o3Havalowme cneayolee:

Tabnuua | - CokpalweHus n abbpesnatypsbl

Abbpesuarypa MonHoe HaMmeHoBaHue 3HayeHue
(cumBon)
PV nnn X Process Variable Namepsiemas BenuunHa (KOHTpONuMpyembli un
perynupyembliii napameTp)

Tt Time Bpemsi, nHTepBan BpeMeHu

DO Discrete Output [VCKpeTHbIN BbIBOA

EEPROM Electrically Erasable OneKkTpuyecku ctmpaemoe nepenporpammMmmpyemoe
Programmable Read-Only NMOCTOSIHHOE 3arnoMuHatoLLEee YCTPONCTBO
Memory

NVRAM Non Volatile Random Access | QHeproHe3aBuncrMoe 3anoMuHatoLLee YyCTPONCTBO C
Memory NPOWU3BOSbHbLIM AOCTYNOM

1 OnucaHune npubopa

1.1 HasHa4vyeHue nHgukaTopa

Mupgukatopel UTM-110C  npepctaBnsaoT cobOM  HOBBIM  KIMAcC COBPEMEHHbBIX  TEXHOMOMMYECKNX
MMKPOMPOLIECCOPHBIX LNPPOBLIX MHANKATOPOB.

MHavkaTop npegHasHadeH Kak Ansg aBTOHOMHOro, Tak M AN KOMMMEKCHOro ucnons3oBaHusa B ACYTI B
3HepreTnke, MeTannyprum, XMM1MYecKon, NULLEBON N APYrMX OTPACNAX MPOMbILLIIEHHOCTM U HAPOL4HOTO XO3ANCTBA.

UHaukaTtop MTM-110C npegHasHa4eH:

e [nA OTOBpPaXeHUs KOHTPONMPYEMbIX BXOAHbIX TEXHOMOrMYECKUX napamMeTpoB, MNOMy4aemMbiXx Mo
nHTepdericy oT O4HOro UNN ABYX BHELLHNX YCTPOWCTB, HA BCTPOEHHOM YeTbIpexpaspsiAHOM LMdpoBOM MHAUKATOpPE,

e unHAMKaTop hopmMpyeT curHambl TEXHONMOrMYeckoW cwurHanm3auun. Ha nepegHenm naHenu vmeroTcs
WHAMKATOPbI ANA CUrHanNM3aumMm TEXHOMOrMYECKN ONacHbIX 30H, CUTHanbl NPEBLIWEHNS (3aHWXKEHUS) N3MEPAEMbIX
napameTpoB.



1.2 O603Ha4YeHMe MHAQUKaTopa

MHavkaTop o6o3HavaeTcs creayolwmm o6pasom:

roe:

U - HanpskeHue nuTaHus:

220 — 220 B nepeMeHHOro TokKa,

24 — 24 B NOCTOSIHHOrO TOKa.

BHumaHue!

Mpn 3akase npubopa HeobGXoAMMO ykasblBaTb €ro MONHOe Ha3BaHue,

NTM-110C -U,

NPUCYTCTBYIOT TUMN @aHANIOroBoro Bxoaa, aHanoroBsoro U gUCKpPEeTHbIX BbIXOO0B N HaNpsXxXeHune nntaHuAa.

Hanpumep, 3aka3aHo uzdenue: UTM-110C-220

Mpy 3TOM U3roTOBNEHMIO 1 NOCTaBKe NOTPEOUTENI0 NOANEXUT:
1) MHamkaTop TexHonornyeckuin mukponpoueccopHsii MUTM-110C,
2) HanpspkeHne nutaHns kop 220 - 220B nepeMeHHOro Toka.

1.3 TexHM4YeCcKue xapakTepuMCcTUKM MHOUKaTopa

OcCHOBHbIE TeXHUYeckue xapakrepucTtuku nignkatopa MTM-110C oTBevaroT yka3aHHbiM B n. 1.3.1 —

1.3.10.

1.3.1 NMocnepoBaTenbHbIN NHTEptenc RS-485

Tabnuua 1.3.1 - TexHuYyeckue xapakmepucmuku rnocrnedoeamesibHo2o uHmepgetca RS-485

TexHU4yecKas XxapakTepucTuka

3HaueHune

Twn kaHana

ACUHXPOHHBIN NonyAynnekcHbIN (MpMeM 1 nepejaya uayT No OAHOW nape
NpOBOAOB C pa3faeneHnem no BpemMmeHu)

KoHdurypaumm cetn

MHoroToveyHas

Konnyectso npuemonepenaTymkos

32 npnemonepeAaTymka Ha OQHOM CerMeHTe

MakcumanbHas AnvHa nMHum B npegenax
OJHOro cerMeHTa cetu

1200 meTpoB

KonnyecTBo akTMBHbIX nepenarynkos

1 (TonbKO OAWH NepeaaTyuK aKkTUBHbIN)

MakcumarnbHoe KoNnM4ecTBo Y3/10B B CETU

250 ¢ yyeToM MarucTpanbHbIX yeunurenemn

Xapaktepuctuka
CKOpOCTb OOMeHa/aAnnHa NMHUN CBA3N
(3aBMCUMOCTb 3KCMOHEHUManNbHas):

62,5 kout/c 1200 m (ogHa BuTas napa)
375 xburt/c 300 m (ogHa BuTas napa)

lMpumeyaHue. Ckopocmu obmeHa 62,5 kbum/c u 375 kbum/c 02080peHbI
cmaHdapmom RS-485. Ha ckopocmsix obmeHa cebiwe 115 kbum/c
peKkomeHOyemcsi UCMob308amb IKPaHUPOBaHHbIE 8UMbIE Maphbl.

Tvn npvemonepeaaTynkoB

AdnddepeHumanbHbIv, MOTEHUMAnNbHbI

Bup kabens

BuTasi napa, akpaHMpoBaHHasi BUTasi napa

["anbBaHW4eckas pa3BA3Ka

MHTep(beVIC ranbBaHU4YeCKn N30nMpoBaH OT ApYrux BXO40B-BbIXO40B U

OCTanbHbIX Lienew, HanpsXXeHne ranbBaHn4Yeckon pasesasku He meHee 500 B

[MpoTokon cBs3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdpenca

[Ons koHurypmpoBaHus npubopa, Ans MCNonb3oBaHWs B Ka4ecTBe yaareHHoro

VHAMKaTopa Npu paboTe B COBPEMEHHLIX CETAX yNpaBneHus u cbopa
VHopMaumm (Npuema-nepeaadn KoMaHg v AaHHbIX)

1.3.2 dneKTpuyeckue gaHHble

Tabnuuya 1.3.2 - TexHU4eCKUe xapakmepucmuku 3/1eKmpornumanusi

TexHuyeckas XapakTepucTuka

3HauveHune

AnekTponuTaHue (NOoAKIoYEHNE K CeTH)

~oT100B 0o 242 B, 50 'y
=071 18 B o 36 B

MoTpebrsieMas MOLHOCTb

6,5 BA

Tok noTpebneHns no nutaHuo 24 B

<180 mA

3alumTa gaHHbIX

EEPROM, cerHeTtoanektpuyeckas NVRAM

MoakntoyeHne

C 3apHew CTOPOHbI Npubopa C MOMOLLLIO pa3beMa — KIeMmbl

B KOTOPOM
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1.3.3 Kopnyc. YcnoBusa akcnnyaraumm

Tabnuya 1.3.3 - Ycnosus akcrinyamayuu

TexHU4yecKas XxapakTepucTuka

3HavyeHune

Twn kopnyca

Koprlyc ANA YTONJIEHHOro WKMTOBOro MOHTaXa

Pa3smepbl ppoHTansHoOn pamku

48 x 96 X 162 MM

MoHTaxHasi rny6uHa

170 MM max

Bblpes Ha naHenu

92778 x 45"°° mm

Kpennexue kopnyca

B anekrpoLwmtax

TemnepatypHbI grana3oH

-40°C ... +70°C

Knumartunyeckoe ucnonHeHune

rpynna 4 no FOCT 22261, oTHocuTtenbHas BnaxHocTb 40 90% 6e3 koHaeHcauum
Bnaru (npu Temnepatype +30°C) B 3aKpbITbIX MOMELLEHUSX NPY OTCYTCTBUM B
BO3/lyXe MblNW, arpeCcCMBHbIX MAPOB W rasoB

ATmocdepHoe gaBnexue

ot 84 no 106,7 klMa

Bubpauus ¢ YyactoTou go 60 Ny c amnnutygou go 0,1 mm
MomelueHre 3aKpbITOE B3pbIBO-, NOXapobesonacHoe
[MonoxeHne Npyu MOHTaxe JTio6oe

CTeneHb 3amThl IP30

Macca, He Gonee 0,35 kr

1.34 Mo cToMkoCcTM K MexaHudYeckomy BosgdencTBuio nHaukatop NTM-110C oTBeyaeT ucnosHeHuto 5

cornacHo NOCT 22261.

1.3.5 CpegHee Bpemss HapaboTkm Ha OTKa3 C Y4eTOM  TEXHUYECKOro
pernameHTUPOBaAHHOIO PyKOBOACTBOM MO 3KcnnyaTauuu, - He meHee 4em 100 000 vacos.

1.3.6  CpepnHee Bpems BoccTaHoBNeHns pabotocnocobHoctn MTM-110C — He 6Gonee 4 yacos.

1.3.7 CpenHuii cpok akcnnyatauum — He meHee 10 nert.

1.3.8  CpepHwuii cpok xpaHeHus — 1 rog B ycrnosusx no rpynne 1 FOCT 15150-69.

1.3.9 Msonsauma  anektpuyeckux uenen UTM-110C oTHocuTenbHO kopriyca M Mexagy cobon npwu
Temnepartype okpyxawuwen cpeabl (20 + 5) °C 1 oTHOCMTENBHOM BNAXHOCTU Bo3gyxa A0 80% BbloepxuBaeT B
Te4yeHnn 1 MUHYTbl AENCTBME WCMbITAaTENbHOMO HanpsXXeHWs CuHycoupanbHon dpopmbl yactotom (50 + 1) Iy ¢
gencTeyownm 3HadeHmem 1500 B.

1.3.10 MuHVMManbHO [JOMYCTUMOE 3MEeKTPUYECKOE COMPOTUBIIEHME W30NAUMM  MpU  TemrnepaTtype
okpyxatower cpegbl (20 + 5) °C n oTHocuTENbHON BriaxHocTy Bo3ayxa Ao 80% coctaBnsieT He meHee 20 MOmM.

obcnyxunBaHus,

1.4 CocTtaB nsgukartopa
Komnnekr noctaeku nHgukatopa NTM-110C npuseaeH B Tabnuue 1.4.

Tabnuya 1.4 - Komnnekm nocmasku uHOukamopa UTM-110C

0603Ha4yeHune HaumeHoBaHue usnenusa KonuyectBo
MPMK.421457.055 TexHonornyeckui MMKponpoLeccopHbivi nigukatop MTM-110C 1
PykoBoacTBo no akcnnyatauum
MPMK.421457.055 P3 | (u3 pacyeTa - 1 ak3emMnnsap Ha noboe KoNM4ecTBO U3Aenuin Npy NOCTaBKe B 1
OLVH agpec)
MNPMK.421457.055 MC | Macnopt 1
M3-02 KoMnnekT KpenexHbIX 3aKMMHbIX 31TEMEHTOB 1
231-108/026-000 PoseTka npsimas 1
231-103/026-000 PoseTka npsimasi 1*
734-203 PoseTka npsmas 1**
231-131 Pblvar MOHTaXHbI 1
734-230 Pblyar MOHTaXHbIV 1**

* Mpw nocTaBke MHAMKaTopa ¢ nutaHmem 220 B nepeMeHHoro Toka
** [pn nocTaBke MHAMKaTOpa C MuTaHneM 24 B nocTositHHOro Toka

1.5 CpeACTBa U3mMepeHuns, MHCTPyMEeHT U NPpUHaaNexxHoOCTU

MepeyeHb NpMHaANEXHOCTEN, KOTOpble HEOOXOAMMbI ANS KOHTPONS, PerynmpoBaHus, BbIMONHEHNss paboT
Nno TeXHUYEeCKoMY 06CnyXMBaHWIO HAMKATOpa, npuBeaeHbl B Tabnuue 1.5 (cornacHo ACTY TOCT 2.610).

Tabnuya 1.5 - lNepeyeHb cpedcme usMepeHuUsi, UHCmpyMeHma u rnpuHadnexxHocmed, Komopbie Heobxo0umbl npu obcyxugaHUU
uHOukamopa UTM-110C
HaumeHoBaHve cpeacTB U3MEPEHUsI, UHCTPYMEHTa U
NpUHaANEeXHOCTEN

1 BonbTmeTp yHMBepcanbHbiv LW300

2 MeraommeTp 4108

3 MNMyHUEeT MeaguuUMHCKUA

4 OTBépTKA

5 Msirkasi 6513b

HasHayeHune

KOHTpOsb HanpshKeHWsi IuTaHus
MamepeHne conpoTMBIEHUsI U30NALMK
MpoBepka kayecTBa MOHTaxa
Pasbopka kopnyca

OuncTKa OT MbINK U rPs3n
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1.6 MapkupoBka u nnioméupoBaHue

1.6.1 MapkupoBka wuHAoukaTtopa BbinofiHeHa cornacHo OCT 26828 Ha Tabnuuke ¢ pasmepamu
cornacHo FOCT 12971, koTopas KpenuTcs Ha ThINIbHOW CTOPOHE Kopnyca U3genus.

1.6.2 Ha Tabnunyke HaHeceHbl Takme 0603Ha4YeHMs:

a) ToBapHbIV 3HaK NPeanpuUaTUA-M3roTOBUTENS;

0) HaumMeHoBaHue n3genus;

B) ycnoBHoe o603HaveHue;

r) o6o3Ha4YeHNe UCTIONHEHUS;

[) NopsAKOBbIA HOMEP U3OENWSA MO CUCTEME HYMepaLun NPeanpUaTUA-U3roTOBUTENS;
€) rog v KBapTan UsrotoBneHus;

1.6.3  [nomGupoBaHWe W3AENUs NPeanpUATUEM-U3TOTOBUTENEM MNPWU BbIMyCKe W3 MPOM3BOACTBA He
npeaycMoTPEHO.

1.7 YnakoBKa
1.71 YnakoBka nHgukatopa cootseTctByeT TpebosaHusam FOCT 23170.

1.7.2 MHovkatop B COOTBETCTBMM C  KOMMSIEKTOM MOCTaBKW YMNakoOBaHO COMMacHoO 4epTexam
npeanpuATUS-3roToBUTENS.

1.7.3 MHovkatop B TpaHCMOPTHOM  Tape  TPaHCMOPTUPYETCs  MENKUMW  OTrpaBfeHusMU
Kene3Ho4OPOXHbIM TPAHCNOPTOM (KpPbITbIMW BaroHamu) Uiy Apyrum BUOOM TpaHcnopTa.

1.7.4 MupukaTop noasepxeHo KoHcepBauumn cormacHo FOCT 9.014 gnsa rpynnel -1, kaTeropmun u
YCNOBUW XpaHEHWNst N TPaHCMOPTUPOBKY - 4 (BapuaHT BpEMEHHOW BHYTpeHHeln ynakosku BY-5, BapnaHT 3awmtel B3-
10).

1.7.5 B kayectBe noTpebuTenbckoi Tapbl MPUMEHSIOTCS KapTOHHble KOPOOKM M3 rogpupOBaHHOMO
kapToHa cornacHo FOCT 7376 1 MeLuKn U3 NoNMaTUNEHOBON NMEHKN TONWMHON He MeHee 0,15 MM cornacHo FTOCT
10354.

1.7.6 Mpu ynakoBke npyMeHeHbl aMopTU3aLuoHHble Matepuansl cornacHo OCT 5244.
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2 KoHCTpyKUMA nHamkKatopa v npuHumun padboTbl

2.1 KOHCTpPYKUMA MHAMKaTOpa

Muaukatop UTM-110C ckoHCTpyMpoBaH nNo 6104HOMY NPUHLMNY W BKIKOYaEeT:

® MN1acTMacCcoBbIN KOpMyC,

e poHTanbHLIN 60K NepeaHen naHenu ¢ anemeHTaMu obcnyxuBaHus (KnasmaTypon) n MHANKaLUMN,
e OOK 3aHeN YacTu C ceTeBblM Pa3beMOM M Pa3beMOM AN NOAKMIOYEHUS MUTaHWS.

2.2 NepenHsana naHenb Npuéopa

Ona HabniogeHnss v ynpaBreHust TexHorormyeckMm mnpoueccom uHankatop WTM-110C obopyposaH
aKTVBHOW YeTbipexpaspsaHon LUndpoBOW MHAMKAUMEN AN OTOOpaKeHWs M3MepseMon BenuyuHbl, HeobxoauMbIM
KONMMYECTBOM KraBuLl OBCNYyXMBAHUA W CUTHaNU3aLMOHHBIX CBETOAMOAHBLIX WHAMKATOPOB ANS  PasnnyHbIX
CTaTYCHbIX PEXUMOB W curHanos. BHewHun Bug nepegHen naHenu uHaukatopa MTM-110C npuBegeH Ha pucyHke
2.1. NabapuTHble pa3mepbl MHAMKaTOPa NPMBEAEHbI B MPUNOXEHUN A.

Lincpposon CeeToanoaHble
avicnnen WHAUKaTOPbI
curHanusauum
MAX. MIN

ITM-110

CBeToanoaHbIi
MHOMKaTop
nHTepdbenca

@mT ©K1 @KZ
A MIKPOA

Knasuwmn
nNporpaMM1MpoBaHus

PucyHok 2.1 - BHewHul eud nepedHel naHenu uHlukamopa NTM-110C
2.3 HazHauyeHune undpoBoro gucnnesi nepegHen naHenm
Lindbposon aucnnen nepegHert naHenu unamkatopa MTM-110C B pexxume PABOTA vHanumpyeT 3HadYeHune
N3MepSIEMON BENMYMHDI.
B pexvme KOHOUTYPUPOBAHWE wuudposon gucnnen nHAMUMPYET YpOBeHb KOHdwurypauuu, 3aTtem
HOMEp 1 Ha3BaHWE NMyHKTa MEHI0, 3aTeEM, MUrasi, 3HaYEeHNe napaMmeTpa BbIGPaHHOrO MyHKTa MEHH0.

2.4 HaszHa4yeHue cBeTOANOAHLIX MHOUKATOPOB

e Muaukatop MAX CeetuTtCca (MuraeTt), ecnv 3Ha4YeHue M3MEepsemMON BernM4YMHbI COOTBETCTBYHOLLErO KaHana
npesbllLaeT 3HaYeHne yCTaBku curHanmsaumm otknoHeHna MAX.

e NHgukaTtop MIN CeeTuTCca (MUraeT), ecnu 3HauyeHWe M3MepsieMOoW BeNMuMHbI COOTBETCTBYIOLLETO KaHana
MeHbllie 3HaYeHus yCTaBKu cUrHanuaaumm otknoHeHust MIN.

e UHaukaTtop IHT MwuraeT, ecnu nponcxoanT nepegaya AaHHbIX N0 MHTEPEENCHOMY KaHany CBA3u.
(LAN)




2.5 Ha3HayeHue KknaBuLl

e KnaBuwa [A] Knasuwa "6onbue". B pexvume "KoHdurypuposaHue" npn Kaxgom Hakatum 3TOW Knasuwin
OCYLLECTBNAETCA YBENNYEHNE 3HAYEeHUsT n3meHssiemoro napameTpa. [pu yaepxuBaHnm aTtoun
KMaBULLW B HXKaTOM MOSIOXEHUN YBENNYEHNE 3HAYEHNIN MPOUCXOANUT HENPEPbIBHO.

e KnaBuwa [V] Knaeuwa "MeHbwe". B pexume "KoHdurypuposaHue" npu KaxKaoMm HaxkaTtum 3TOWN KrasBuLLn
OCYLLECTBMAETCH YMEHbLUEHEe 3HaYeHns nsmeHsiemoro napameTpa. [Npu yaepxveaHum 1o
KNaBuLLUM B HAXXaTOM NOMOXEHNUN YMEHbLUEHNE 3Ha4YEeHWUI NPONCXOANT HENPEPLIBHO.

e Knasuwa [Q] KnaBuwa npepgHasHayeHa [AnNs Bbi30Ba MEHK KOHdUrypauuw, Ans NOATBEpPXAEHUA
BbINOMHAEMbIX OEeNCTBMN unu onepauun u ans  ¢ukcaumm BBOAUMbBbIX 3HaYeHUN.
Hanpumep, noaTBepXaeHWe BXOAA B PeXUM KoHdurypaumu, dukcauus BBEOEHHOrO
3Ha4YeHMss U3MeHseMoro napameTpa 1 T.4.

2.6 CtpykTypHas cxema uHgukatopa UTM-110C

C1pykTypHas cxema nHgmkatopa MTM-110C nokasaHa Ha pucyHke 2.2.

MU KPO- - - :i*;‘;l;::Tl;J:)v::auuu
KOHTPOIJUJIEP

Muraxne - anroputm 06paboTKM BXOAHOrO

=24 B; ~220B curHana MocnepoBaTenbHbIN
- KOHUrypauns namMepuTenbHoro uHTepdenc RS-485
KaHana KoHdumrypupoBaHue,

npuem-nepegayda
KOMaHA U AaHHbIX

PucyHok 2.2 - CmpykmypHas cxema uHOukamopa UTM-110C
2.7 MpuHuMn pa6botbl vHAnKaTopa NTM-110C

2.7.1 O6wme cBegeHuns. NHTepcencHbIN OOMeH

Mupukatop NTM-110C, cTpykTypHasi cxema KOTOpPOro npuBegeHa Ha pucyHke 2.2, npepcrtasnseT cobon
yCTpONCTBO 06paboTku, Nnpeobpa3oBaHnsa N UHAMKALUK ABYX BXOOHbLIX CUTHANOB, MOy4aembiX N0 UHTEPAENCY.

Mupukatop WTM-110C pabotaeT noa ynpaBreHWEM COBPEMEHHOrO,  BbICOKOMHTErPUPOBaHHOIO
MukpokoHTponnepa RISC apxutekTypbl, M3roTOBMEHHOrO MO BbiCOKOCKOpocTHOW KMOI TexHonorum ¢ HU3kum
aHepronoTpebneHnem. B NoCTOAHHOM 3anoMuMHaloLLeM YCTPONCTBE pacnonaraeTcs 60MbLioe KONMYecTBO PYHKLMIA
ONs pelleHns 3agady KOHTpons W perynupoBaHus. [locpeactBoM KoHUrypmpoBaHus nonb3oBaTtefls MOXeT
CaMOCTOATENbHO HacTpavnBaTb MHAMKATOP Ha peLleHne onpeaeneHHbIX 3a4ay.

Mupukatop MTM-110C ocHaweH aHanoro-uudpoBbiM npeobpasoBaTenem, y3namv LMgpo-AUCKPETHOIO
BblBOAA, CTOPOXEBLIMW CXeMaMWu Ans KOHTPONSA UMKNoB paboTbl NporpaMMbl, 3SHEProHe3aBMCUMON MNaMATbIO
EEPROM, NVRAM ansi coxpaHeHus nonb3oBaTenbCknx napameTpoB KOHUrypauum n AaHHbIX.

BHyTpeHHAs nporpamma mHgukatopa NTM-110C yHKUMOHMPYET C NMOCTOSHHBIM BPEMEHHBLIM LMKNoM. B
Hayane Kaxgoro uukna BHyTpeHHen paboyelrt mnporpaMmbl CUMTBIBAETCS 3HAYeHME aHanoroBoro BXxoAa,
Npou3BOANTCS CYMTbiBaHME M obpaboTka knaBuaTypbl (MogaBneHue apebesra n obHapyxeHWe OOCTOBEPHOCTM),
npueM KOMaHA W [aHHblX W3 nocnegoBaTenbHOro uHTepdpeica. [lpy NOMOLWM 3TUX BXOAHBIX CUrHanoB
OCYLLECTBMAIOTCHA, B COOTBETCTBUM C BblOpaHHbIMU Nomnb3oBatenem yHKUMSMU U napameTpammn KoHdurypaumm,
BCe pacueTbl. [Mocne aToro ocyllecTBnAeTcs BbIBOS MHAOPMAaUUW Ha AWMCKPETHble BbIXOAbl, Ha WHAOWMKALMOHHbIE
ANeMeHThI, a Takke PUKCaLMs BbIMMCIIEHHbBIX BENNYUH ANA pexXunMa nepegaym nocnefoBaTenbHOro nHtepdeiica.

MwukponpoueccopHbin  mHgnkatop UTM-110C  moxeT ob6ecneunTb BbINOMHEHWE KOMMYHUKALMOHHOW
dyHKuMM no uHTepdency RS-485, nossonsiowen KOHTpONMpoBaTb M MoguduuMpoBaTb €ro napameTpbl npuv
NMOMOLLIM BHELLHErO YCTPOCTBa (KOMMbOTEPA, MUKPOMNPOLIECCOPHOW CUCTEMBI YPABIEHWS).

MHTepdeic npegHasHadyeH Ans  KoHdurypupoBaHust npubopa, AN  MCMNOMb30oBaHWS B KayecTBe
yaaneHHoro npubopa npu paboTe B COBPEMEHHbIX CETAX ynpaBrneHust u cbopa mHgopmauummn (npuema-nepenaydv
komaHa u gaHHbix), SCADA cuctemax u T.0.

MpoTokonom cBas3n no nHTepdency RS-485 aensietca npotokon Modbus pexum RTU (Remote Terminal
Unit).

Ons paboTbl He06x0QUMO HACTPOUTL KOMMYHUKaLMOHHBIE XapakTepucTuku nignkatopa NTM-110C takum
o6pasom, 4TOGbI OHM COBMagjanu C HacTponkamu obMeHa AaHHbiMM OBM. Xapaktepuctukm ceTeBoro obmeHa
HacTpauBatoTcs Ha YPOBHE SYS koHcurypaumm.

Mpu obmeHe no MHTepdecHOMyY KaHany CBsi3n, ecnv NpoUCXOAMT nepefadva AaHHbIX OT MHAMKaTopa B
ceTb, Ha nepegHen naHenn ATM muraet nHgunkatop IHT.

MporpammHo gocTynHble pernctpbl MHankatopa MTM-110C npuBegeHsl B Tabnuue B.1.
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HocTyn K permctpam nporpammupoBaHus U koHdurypaumm Ne 22-117 paspeluaeTtcsa B criydyae yCTaHOBKM
«1» B perucTp paspeLleHns nporpammmpoBaHus Ne 2, 3HauyeHne KOTOPOro MOXHO U3MEHUTb Kak C nepeaHe naHenu
uHamkatopa MTM-110C, Tak 1 ¢ 3BM, B NpOTUBHOM cry4ae oHu ByayT AOCTYMNHbI TONBKO AN YTEHUS.

KonunyectBo 3anpalumBaemMbix permctpoB He AOMKHO npeBbilwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 pernctpos, niamkatop MTM-110C B 0TBETE OrpaHMYMBaAET X KOSIMYECTBO A0 NepBbix 16-TM perncTpos.

Bpems nepenauun kagpa 3anpoca - naketa u3 8-mm 6anT onpegenseTcsi COOTHOLEHEM

(roe: oguH nepenaBaembivi 6ant = 1 ctapt 6ut+ 8 6uT + 1cton 6uT = 10 6GUT):

10 6uT * 8 6anT

Tnepepaun = 1000 * ---------=--mnmu-uuom

V 6uTt/cek

Ecnn HabniogatoTca yactele cbou npu nepegade AaHHbIX OT MHAMKaTopa, TO HeobXoaMMO yBenuuuTb
3HayeHne ero TanM-ayTa, HO Mpu 3TOM Y4eCTb, YTO HEOOXOAUMO YBENUYUTL BpemMs NOBTOPHOro 3anpoca ot OBM,

T.K. BCerga BpemMsi NOBTOPHOrO 3anpoca A0MKHO 6biTb 6onbLue TaiM-ayTa uHamkaTtopa.

Ynpaenenune
(DTR/RTS)
Mepenava Mpuem Mepenava Mpvem
1 1 X
Mepepaya / : : 1
(Tx) Kapp 3anpoca ot I !
¥ noem ! |
- |
| | -
1 1 1
1 1 :
: : Tde|ay=3MC_l .
1 Trx. 1 . :
D
! 1
! 1
/] Tive out 1 i
Mprem < Kagp otBeTa o1
(Rx) ' vHaukaTtopa
Trx. '
1
—
Tronmwiin 1 Tdelay =1mc

PucyHok 2.3 - BpemeHHble Quazpammbi yripasneHusi nepedayed u npuemom brioka uHmepgpeticos biN-485

(B1N-52)

Time out - BpemsA oXxvaaHusa KOHUA kagpa 3anpoca. Bpemsa nepepaum kagpa 3anpoca AOMKHO ObiTb
MeHbLLE YeM BPEMS OXMOAHUS KOHLA kKagpa 3anpoca nHadve npubop He NnpumeT NOMHOCTLIO Kaap 3anpoca.
Tdelay — BHYTPEHHEE BPEMS Yepes KOTopoe MHAMKaTop oTBeTUT. MakcumanbHoe 3HavyeHue 3Toro BpemMeHu

cocTaBnseT 3 Mc.

Mpumep pacyeTa NOMHOrO BPEMEHM 3anpoca — oTBeTa ansi ckopocty 115200 6ut/c.

Bpemsi nepenaun kagpa 3anpoca 1 kagpa otseta npu ckopoctu 115 k6ut/c coctaBut 0,76 mcek.
Trepenaun = 0,76MC (Tout = 4 CUCTEMHBIX TakTa = 1 MC)
lMonHoe Bpems kagpa 3anpoca — oTBeTa:
Tronwent = TTx + Tdelay + Trx + Tdelay. = 0,76 +3+0,76 +1=6 mc.

MakcumanbHO BO3MOXHOE KONMYECTBO PErMCTPOB, KOTOPbIE MOXHO OMNPOCUTL 3a 1 cekyHay cocTaBnsier:
N = 1000mc / 6mc +10 = 176.

UHTepdencHbin oomeH. Tun yctponcTtBa — Slave/Master

B cetn ungmkatop MTM-110C moxeT BbicTynatb kak Slave, Tak u Master. MNpu BbiGope Tvna ycTpoiicTea
Slave (CeteBon Tmn yctporictea SYS_06.PK=0000) npnbop oTBeyaeT Ha 3anpockl Beaywiero ycrpornctea (K,
naHenu oneparopa, koHTpornnepa). Pexum Slave ucnonb3syetcsa anst koHgurypauumn nigukatopa c MK (nporpamma
MWK-KoHdurypaTtop), cbopa aaHHbix Ha MK (Scada-cuctemsbl), permctpaTopbl U NaHenu oneparopa, a Takke
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nepegayv AaHHbIX B Apyrve yCTPOMCTBa (KOHTponnepsbl) ceTu. [py NOMOoLLM BHELLHEro YCTPOUCTBA MOXHO 3a4aBaTb
3HayeHne aHanoroBbIX BXOOOB M AMCKPeTHbIX BbixogoB. [pn ceTeBom obmeHe B pexume Slave csetoguon WUHT
Muraet kaxabin pas, koraga UTM-110C gaeT oTBeT Ha NpUCNaHHbIA eMy 3anpoc.

Mpu wHTepdencHOM BBOAE MOXHO 3adaBaTb 3HAYeHVWE aHanoroBblX BXOAOB, WCMOMb3yeTcd And
uHaMKauun, obpaboTkv, npeobpa3oBaHUA TEXHOMOTMYECKOro napameTpa, MoflyyaemMoro no uHTepdency oT
BHELLUHMX YCTPONCTB.

Mpn uHTepdencHoM BBOAE HEOOXOAMMO NPaBUIbLHO YKaszaTb HOMep perucTpa Ansi COOTBETCTBYHOLLErO
BXoAa unu Bbixoga (tabnuua B.1).

Mpun BbIGOpe TNa ceteBoro yctporictBa Master (SYS_06.PK=0001) nHankatop NTM-110C gaet 3anpochl
OLHOMY M1 ABYM YCTPOWCTBaM B CETU U MPUHMMAET OT HMX OTBET C AaHHbIMU, KOTOPble BbIBOAATCHA Ha AMChnen
MTM-110C. OaHHbIn TMN YCTPOMCTBA UCMONb3YEeTCA ANA MHOAWKAUMM 3HAYEHWI, NOMyYEHHbIX OT APYIMX YCTPOWCTB
(maTyukoB, perynaTopoB, KOHTPOMEPOB, CHETYNKOB U T.4.) No ceTn RS-485 ¢ npoTtokonom ModBus RTU.

HacTpolika napamMeTpoB UHTEPENCHOr0 0OMeHa OCYLLECTBISIETCA Ha ypoBHe SYS.
- Napamemp 02.nd u 03.br — ctaHaapTHbIE HACTPOWKN CETU (aapec yCTPONCTBa, CKOPOCTb OOMeEHa).
- MNapamemp 06.PK 3apaeT ceTeBOW TN MHAOMKaTOpa. OTOT napameTp KOHUrypupyeTcs TONbKO C nepenHen
nanvenwu. MNpu BbiIGope Tvna Master poctyn k npubopy c MK, B Tom uucne ¢ nporpammbl MUK-KoHdurypatop,
HeBO3MOXeH!!!
- B napamempax 07.Pr u 08.tX 3apalTcsi nepuog onpoca M TaiM-ayT OTBeTa COOTBETCTBeHHO. [lepuog onpoca
3apaetcsa B npegenax 1-10000mc. Mpu HopmanbHoW paboTe 3a Bpemsi 3TOoro nepuoga npubop AOMmKEH ycneTb
nepegatb 3anpoc u NpuHsTL oTBeT (puc. 3.5.a). Mo ucteyeHnn BpeMmeHn nepvona MAeT crieayownii 3anpoc. Takum
ob6pasom, kaxabin nepuog NTM-110C GypeT nonyyaTb [aHHble OT 3anpalivMBaemMoro mHaukatopa. Ecnm xe 3a
BpEMsi Mepuoaa onpoca OTBET HE MpuUXoauT, MOChINKa CreaylLlero 3anpoca oXuaaetcs 40 UCTEYEHUS BPEMEHMU
TanM-ayTa oTBeTa. Ecnu oTBeT npugeT OO OKOHYaHUA TariM-ayTa, TO cpa3sy nocne ero nonyvyeHne Gyget otnpaBneH
cneayowmn 3anpoc (puc. 3.5.6). Ecnu otBeTa He ByaeT 40 OKOHYaHWA TanmayTa, Torga byaeT cnegyrowmii 3anpoc
(puc. 3.5.B), n npu atom ceetogumon VIHT Oypet ropeTb 4O MOMEHTa nonyveHusa oteeTta. B cnydae obpbiBa cBA3n
BO3MOXEH OAWH W3 BapuaHTOB uHAuKauuu (napamemp ind_02.bL): 0000 — vHAuKaums nocnegHero 3HayveHus,
0001 — murarowlee nocrnegHee 3HadeHune n cumponbl “Err”, 0002 — muratowme cumsornbl “Err”.

3anpoc 3anpoc 3anpoc Banpoc 3anpoc 3anpoc 3anpoc
o™ UTM-110C ot UTM-110C] ot UTM-110C] ot UTM-110C ot UTM-110C ot UTM-110C
1
—3 =

Mepwog onpoca t Mepwoa onpoca t MNepuoa onpoca t

Taim-ayT oteeta Taim-ayT orseta Taim-ayT oreeta

a 6 B

PucyHok 2.4 - BpemeHHbie duazpammbl puema-rnepedayu 0aHHbix UTM-110C e pexume MASTER

Mpun pabote NTM-110C B pexume MASTER cBetoguog VIHT 3aropaeTtcsi npu oTnpaBke 3anpoca 1 racHeT
npu nonyyeHuu oteeta.

B napamempe 09.du u 13.du 3apatTcs ceTeBble agpeca COOTBETCTBEHHO MNEpBOr0 M BTOPOro
onpaLlMBaeMoro ycTpoicTea. Env onpalumsaTtb HYy)KHO TONMbKO OAHO YCTPOWCTBO, Toraa ero agpec ykasblBaeTcs B
napameTpe 09.du, a B 13.du BeicTaBnsieTcs 0.

B napamempax 11.rG u 15.rG 3apgaloTcs HoMepa perncTpoB Ansi CYMTbIBaeMbIX napaMeTpoB. [Ans nepeom
rpynnbl KOHTPONNEpoB (KOHMUrypupyembix nNpvbopoB) HOMepa perncTpoB BbibupatoTcs ¢ Tabnuy, nporpaMmmHO
OOCTYMHBIX PErMcTpoB Ha COOTBETCTBYHOLLMI Npubop, a Ans BTOPOW rpynmnbl (MpOrpaMmMupyeMble KOHTPOMnepbl) —
paccunTbIBAOTCSA C MOMOLLIO KanbKynsTopa perucTpoB B cpeae paspaboTtku nporpamm Anbda.

B napamempax 12.tP u 16.tP yxasbiBatoTca Tvnbl AaHHbIX (INT, LONG, FLOAT, SWAP-LONG, SWAP-
FLOAT) 3anpawuvBaeMbix napaMmeTpoB. Ecnun 3anpalumBaembiii napametp umeeT oopmat LONG, To ecTtb cocTouT ¢
aByx peructpoB ModBus, Torga B napamempe 11.rG unu 15.rG yka3biBaeTCsi TONbKO NEPBLIN PErucTp.

[ns dopmarta 3anpawwmBaembix gaHHbix FLOAT Tvn 3agaeTtcsd no 0O4HOMY M3 TpeX BapuaHTOB:

1. KoHTponnepbl nepBou rpynnbl, KOTopbie nmeloT dopmaT aaHHbix FLOAT, ncnonb3yioT ctaHgapTHoe
npencrtaenexHne aToro copmata. [Ana Toro, 4ToObl NpounTaTh OAHHBIE C 3TUX KOHTPONIEPOB, HY>XHO
yka3aTb HOMEp MepBoro perucrpa v Boeibpatb dpopmat gaHHbIx FLOAT.

2.  KoHTponnepbl BTOpoOW rpynnbl (TUMbl AaHHbLIX OnNucaHbl B Tabnuue 2.5 BO BTOPOWM 4acTu pykoBOACTBa
no akcnnyatauum Ha MIK-51, MIK-51H, MIK-52, MIK-52H) nmetoT coopmat gaHHbix INT, SWAP-LONG
n SWAP-FLOAT (SWAP ykasbiBaeT Ha obpaTHyto nocrnegoBaTenbHOCTb pernctpos). Mostomy, ans
YTeHUs [aHHblX C 93TOW Trpynnbl KOHTPONNepoB Yyka3biBaeTca agpec peructpa (Alfal.0 -
paccunTbiBaeTCa C NOMOLWblo KarnbKynsmopa peaucmpos B MeHio Cepsuc nporpammbl; Alfa2.0 —
BblOMpaeTca 13 Tabnuubl perncTpoB B MeHo [1poekm nporpaMmmbl) U COOTBETCTBYHOLLMIA eMy chopmat
INT, SWAP-LONG nnu SWAP-FLOAT.

3. [Ins KOHTpPONNepoB CTOPOHHWUX NPOM3BOAWUTENEN aApec U TUM AaHHbIX 3a4al0TCS COrMacHO OMUCaHWUIo
Ha [aHHOE YCTPOWCTBO.




12

2.7.2 MNpuHUMN paboTbl 6510Ka CUrHaNU3auumn

MpuHUMN paGoTbl 6roka cMrHanM3aLumMmu nokasaH Ha pucyHke 2.5.

BepxHuii ypoBeHb

PerucTpbl - -
napameTpos
yCTaBokK

30-39
45-54

WHTepdenc
MODBUS

PrM1_03.L1-05.HS
MAX(04.H1) = ©
PV1 g
—_— = o
Hyst(05.HS) | £ < A
s MAX
O =
MIN(03.L1) s N 2 23
s
Prx2_03.L1-05.HS 23
[o 3=
Sz
MAX(04.H1) N =3
. 3 3 WHavkatop
L a MIN
HystosHS) | O
““““““““““““““ O v a
MIN(03.L1)

PucyHok 2.5 — briok-cxema 6510ka cueHanu3ayuu

KoHTponb BbIxoda 3a rpaHuLbl YCTaBOK CUrHaNM3auuyM Npov3BoaNUTCS AN KaXO4oW N3MepsieMon BEMNUYMHbI
PV1 n PV2. Ona kaxpgoro 3 atux napameTpoB yctasBku curHanusauum (MAX, MIN) u ructepesnc 3agarTcsa Ha
YPOBHSAX KOHburypauum 3TMX napameTpoB. Takke 9STU YCTaBKM MOXHO 3ajaBaTb 4epe3 uHTepdeiic B
COOTBETCTBYIOLMX pernctpax. CooTBETCTBYIOLUME PErMCTPLI YKka3aHbl B Tabnuvue B.1.

Mpun BbIXOAE NapameTpa 3a YCTaBKM CUrHanu3auum UHAMKaATOPbl Ha NepegHen NaHenu nokasbiBakT, kakas
WMEHHO YCTaBKa NpeBbILLEHa.

2.7.3 OTobpaxeHue BXOAHbIX NapamMeTpoB
B nHgukaTope NTM-110C ansa otobpakeHnsa BXOAHbIX 3HaYEHU AOCTYMHbI Takue napameTpsl:

« BblGOp OTOGparkatoLlerocss Ha UMPOBOM AWCNiee napameTpa, KOTOpbli onpeaensieTcsa napameTpom
ind_00.n1 (0000 — PV1, 0001 — PV2);

* MONOXeHWe 3ansaTon LMdpoBoro gncnnes, NyHKT meHto ind_01.dP;
* BbIOOp OTOGpaXeHMs Npu OTCYTCTBMM CBSI3U, KOTOPbLIA onpeaenseTtcs napametpom ind_02.bL (0000 —

MHOMKauusa nocnegHero 3HadveHus, 0001 — murarowee nocrnegHee 3HavyeHne n cumeonbl “Err”, 0002 — muratrowme
cumBonbl “Err”).
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3 Acnonb3oBaHue No Ha3HaA4YeHuIo

3.1 OkcnnyaTauMoOHHbIe OrpaHNYeHust NpU UCNOJNIb30BaHUN MHAMKATOpa

3.1.1 MecTo yctaHoBku nHgmnkatopa MTM-110C gormkHO oTBeYaTb CrieayoLuM YyCrnoBUSIM:

- o6ecneymBaTb yoobHble yCnoBus Ans 0OCnyXMBaHNS U AEMOHTaXa;

- Temnepatypa M OTHOCUTENbHAs BMNaXHOCTb OKPY)KaloLWero Bo3ayxa [AOJMKHA COOTBETCTBOBATb
TpeboBaHUAM KNMMMaTUYEeCKOro UCMOSNTHEHUS U3AENNS;

- OKpyXatLlasi cpeia He [OofhKHa CoAepXaTb TOKOMPOBOASLUMX MPUMEcen, a Takke Npumecen,
KOTOpbl€ BbI3bIBAOT KOPPO3UIO AeTanen nsgenus;

- HaMNpPsPKEHHOCTb MAarHWTHbIX MOfMen, BbI3BaHHbLIX BHELUHUMW WCTOYHMKAMWU MEPEMEHHOro Toka
yactoton 50 'y unu Bbi3BaHHbIX BHELUHMMMW UCTOYHUKaMM NOCTOSIHHOTO TOKa, He AormkHa npesbiwaTtb 400 A/m;

- napamMmeTpbl Bubpaumm JOMmKHbI COOTBETCTBOBAaTb UcnonHeHuto 5 cornacHo FOCT 22261.

3.1.2 Mpwn akcnnyaTaumm nHamMkaTopa Heo6XxoaUMO UCKITIOUNT!
- nonagaHne ToKONPOBOASALLEN MbIfM UMK XNOKOCTU BHYTPb M3Oenus;
- Hanuyne NOCTOPOHHMX NPEAMETOB BONN3M N30ENNs, yXyaLaloLWwmnx ero eCTeCTBEHHOE OXINaXaeHve.

3.1.3 Bo Bpemsi akcnnyatauum HeobxoouMMO cneamtb 3a Tem, 4ToObl MOACOEAMHEHHblE K U3OEenuio
npoBofa He nepenamMbiBanvcb B MeCTax KOHTaKTa C KnemmMamu U He MMEenun NoBpexaeHnn n3onauun.

3.2 nOArOTOBKa MHOUKaTOopa K MCnoJib30BaHUO. Tpe60BaHMﬂ K MeCTy YCTaHOBKM
3.2.1 OcBoboauTe MHAMKaTOp OT YNaKOBKW.

3.2.2 Mepen Havanom MoHTaxa npubopa HeobxoOMMO BbINOMHUTL BHELWHWM OcMOTp. [lpu aToM
06paTnTb 0COGEHHOE BHUMAHWE Ha YNCTOTY NOBEPXHOCTU, MAPKUPOBKU U OTCYTCTBME MEXaHNYECKNX MOBPEXOEHUN.

3.2.3 Muankatop MTM-110C paccuntaH Ha MOHTaX Ha BEPTMKarbHOM NaHenn aneKkTpPoLLMTOB.

3.24  VHoukaTop [OMKeH yCTaHaBMNMBaTbCs B 3aKpbiTOM B3pbiBOGE30MacHoM u noxapobe3onacHom
nomMelleHnn. Mcnone3ynte npubop Mpu TemnepaTtype U BMAaXHOCTU, OTBEYallWMM TpebGoBaHWAM WU yCroBUSM
aKcnnyartaumu, ykasaHHbiM B pasgerne 1.3 HacTosawen NHCTPYKLUNN.

3.25 He 3arpoMoxpanTe npoCTPaHCTBO BOKPYr YCTPOMCTBA QAN HOpMarnbHOro TenrnoobMeHa.
OTBeanTe OOCTATOYMHO MecTa Ansi €CTECTBEHHOW BEHTMNAuuM ycTponcTBa. He 3akpbiBaniTe BEHTUMSILMOHHbIE
OTBEPCTMS Ha kKopnyce YycTpounctea. Ecnm npubop nogBepraetcsi HarpeBaHuio, ANS €ro OoXnaxaeHust [0
Temnepatypbl Hke 70 °C ncnonb3yite BEHTUNSTOP.

3.2.6 [abapuTHble W npucoeguHuUTenbHble pasmepbl uHAOukatopa WTM-110C npuBeadeHbl B
npunoxexunn A.

3.3 CoeaunHeHure ¢ BHEWWHMMU yCTpOUCTBaMKU. BXxoaHble U BbIXOAHbIE Lienu

3.3.1 BHUMAHMUE!!! Mpn nogkntoyeHun wuHamkatopa WTM-110C cobriogate ykasaHus mep
6e3onacHocTy pasgena 6.2 HacTosALLEN NHCTPYKLUUN.

3.3.2 KaGenbHble cBA3n, coeauHsowme wuHamkatop WTM-110C, nogknmoyalTcs 4vepes  KreMMbl
coeguHUTENbHbIX pa3beMOB B COOTBETCTBMM C  TpeboBaHmsamu  pgencteytowmx "lNpaeBun  ycTponcTea
ANEeKTPOYCTAHOBOK".

3.3.3 MopknioyeHne BxoOoOB-BbIXO4OB K uHAavkatopy WMTM-110C npoms3BogsT B COOTBETCTBUM CO
CXemMaMy BHELLUHUX COeANHEHUI, NPUBEAEHHbIX B NpUnoXxeHun b.

3.3.4  Tlpy NOAOKMHOYEHWUU FUHWIA CBSI3N K BXOOHbIM W BbIXOOHBIM KIEMMaM MpuHUManTe Mepbl Mo
YMEHBLUEHWNIO BIIUSHUSA HaBEAEHHbIX LUYMOB: UCMOMb3ylme BXOAHble U (MNKN) BbIXOAHbIE LUyMOMoAaBnsoLme
dunbTpbl ANA MHAMKaTopa (B T.4. CeTeBble), Liymonopaensowme unbTpbl ANS nepudepuiHbIX YCTPOMCTB,
UCMNOnb3ynTe BHYTPEHHME LndpoBble UNbTPbl aHanoroBbix BXogoB nHaukatopa NTM-110C.

3.3.5 He ponyckaetca ob6beauHaTb B ogHOM kabene (kryte) uenu, MO KOTOpbIM nepefarTcs
aHanoroBeble, MHTEPMENCHbIE CUrHaNbl U CUNBbHOTOYHbIE CUrHArbHbIE MMM CUMbHOTOYHbIE CUMoBble uenu. Ons
YMEHbLUEHWNSI HABEAEHHOIO LLyMa OTAENUTE NIMHUKN BbICOKOTO HAMPSKEHNUST UMW NIMHUK, NMPOBOASLLNE 3HAYUTENbHbIE
TOKW, OT APYrUX NVHUIA, a Takke udberante napannenbHoro nnu obLiero NOAKMIYEHUS C NIMHUSAMU NMUTAHUS NpuU
NOAKNIYEHUN K BbIBOJAM.
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3.3.6 HeobxogumocTb aKkpaHMpoBaHusi kabenewn, Mo KOTOpPbIM NepegaeTcsi MHpopmMaums, 3aBUCUT OT
OnvHbl kabenbHbIX CBSI3e U OT YPOBHS MOMEX B 30He Mpoknagku kabens. PekomeHayeTcs Mcnonb3oBaTb
nsonupyoLme Tpyoku, kaHasbl, NOTKA UK 3KPAHUPOBAHHBIE NINHUM.

3.3.7 [MpyMeHeHne 3KpaHMPOBAHHOW BUTOM MNapbl B  MPOMLIWIIEHHBIX YCMOBUAX  SABMASeTCA
npeanoyYTUTENbHBLIM, MOCKOMbKY ObecrneyvBaeT MOMy4YeHUEe BbLICOKOrO COOTHOLUEHMS CUrHan/luym v 3awuTy oT
CWHpasHOM NoMexu.

3.3.8 Tlogkniovante crabwnusatopbl wnu wymonogaenswowme GUNbLTPLI K NepudepuinHbiM
YCTPONCTBaM, T[EHEPUPYIOLWMM  OMEKTPOMArHUTHble W UMMYMbCHble MOMexu (B 4YaCTHOCTW, MOTOpam,
TpaHcopmaTopam, ConeHoupgam, MarHWTHbIM KaTylukam M ApYrMM  yCTPOWCTBaM, WMEKLWMM  u3nydarowme
KOMIMOHEHTBHI).

3.4 NMopgknoyeHne ANEeKTPoOnNUTaHMA Gro0KOB

3.4.1 BHUMAHMUE!!! Tlpn nogxkntoyeHnu 3nekTponuTaHua WHAMKATOpPOB cobniogaTh ykasaHusa mep
6e3onacHocTn pasfena 6.2 HacTOsLLEro pyKOBOACTBA.

3.4.2 [na obecneyeHus crtabunbHoW paboTbl 0bopyaoBaHWs KonebaHusa Hanps>KeHUs U 4acToThbl
nuTaloLLen aNeKTpoceTn AOMKHbI HAXOAUTLCA B Npegenax TexHU4eckux TpeboBaHun, ykasaHHbIX B pasgene 1.3, a
OIS KaXXA0ro COCTaBNSAOLLEro KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBAMM MO akcnnyaTtaumn. [pu
HeoOX0AMMOCTH, ONS HenpepbiBHbIX TEXHOMOrMYeCcKMX MpOLIECCOB, OOSMKHA ObiTb MNpegycMoTpeHa 3awmta ot
OTKIMHOYEHMS (MNK BbIXOAA U3 CTPOS) CUCTEMbI NMOLAAYM IMEKTPONUTAHNS — YCTAaHOBKOW UCTOYHNKOB BecnepeboiHoro
nUTaHus.

3.4.3 [na vHAMKaTOpPOB C WUCMOMHEHMEM ANA NUTaHuWs OT ceTu nepemeHHoro Toka 220 B. lNMposoaa
ANEKTPONUTaHNA ceTn nepemeHHoro Toka 220 B nogkntoyatoTca pasbeMHbIM COeAMHUTENEM, PACMONOXKEHHbIM Ha
3agHen naHenun nHgukartopa.

3.4.4  YcraHaenueas Luymonogasnsowmni unbTp (CUrHanNbHbBIN UK ceTeBon), oba3aTenbHO YyTOYHMTE
ero napameTpbl (MCMOMb3yemMoe HanpsbkeHne 1 nponyckaemMble TOkW). Pacnonaravite dunbTp Kak MOXHO Brivke K
WHAMKAaTOPY.

3.5 KoHdcpurypaumsa npubopa

3.5.1 MupukaTtopbl UTM-110C koHUrypupytoTCa Npu NOMOLLM NepeaHen naHenu npubopa unu yepes
ranbBaHW4eckn pasgeneHHbii uHtepdenc RS-485 (npotokon ModBus), 4To nossonseT Takke WMCNonbL3oBaTb
npmbop B KayecTBe yAaneHHoro uHamkaTopa npu paboTe B COBPEMEHHbIX CETAX ynpaBreHus n céopa nHdopmauum.

3.5.2 MapameTpbl koHDUrypauum nHgmkatopa MTM-110C coxpaHsitoTCs B 9HEProHe3aBUCUMON NamsATy.

3.5.3 Mporpamma koHdwurypaumm wuHgukatopa WUTM-110C pomkHa ObiITe cocTaBrneHa 3apaHee W
ochopmneHa B Buae Tabnuupl (cM. npunoxexue M), 4To n3daeBuT nonb3oBaTens oT oWKMOOK Npu BBOAE NapaMeTpoB
KOHUrypaumm.

3.5.4  HasHayeHue anemMeHTOB nepegHen naHenu, HasHayeHve CBETOAMOAHbLIX MHOMKATOPOB U KNaBwL
npeacTaBneHo B COOTBETCTBYHOLLMX pa3genax rnasbl 2. Mopsaok KoHburypauum n3noxeH Huxe B pasgene 3.7.

3.6 Pexxum PABOTA

Mpubop nepexoauT B 3TOT PEeXUM BCSAKWMA pas, Korga BKMOYaeTcs nuTaHue. M3 3Toro pexuma MOXHO
nepentn B pexum KOH®PUTYPUPOBAHUE. [Quarpamma pexumoB paboTbl U HacTponku nHamkatopa NTM-110C
npveegeHa Ha pucyHke 3.1.

B rpouecce pa6ombl MOXXHO OCYLLEeCTBNIATb MOHUTOPWHI, T.€e. BU3yal&lbHO OTCllieXmBaTb WU3MepAeMyto
BENTNYUNHY 1-ro u 2-ro KaHanos. Kpome TOro, MOXHO OTCnexmBaTb Ha CBETOAMOAHbLIX MHAOWKATOpaxX CurHanbl
TEXHONOMMYECKOM CUrHanmnsaumm npu npeBbilUEeHNN BEPXHEro Unn HMXXHero npenenioB OTKIIOHEHUA.



15

MutaHune
BKJTHOYEHO

Pexum PABOTA

Pexum
KOH®UTYPUPOBAHUE

PucyHok 3.1 - [Juaezpamma pexumos pabomsi u HacmpoUlku uHOukamopa UTM-110C

3.7 Pexxum KOHOPUT'YPUPOBAHUE

C nomolibio 3TOrO0 pexmma BBOOAT MNapamMeTpbl BXOAHbIX CUrHamnoB, MapameTpbl CUrHanmsauuu
OTKIMOHEHWU, NapameTpbl TUNa ynpaBneHusi, napameTpbl ceTeBoro obmeHa, napamMeTpbl BbIXOOOB M CUCTEMHbIE
napameTpesi.

MapameTpbl pasgeneHbl No rpynnam, Kaxgas u3 KOTOpblX HasblBaeTcs "ypoBeHb". Kaxgoe 3agaHHoe
3HayeHne (3INEeMEHT HaCTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTca "mapameTpoM". [apameTpbl, MCNOMb3yeMble B
uHavkatope MTM-110C, crpynnupoBaHbl B LWECTb YPOBHEW W NpeAcTaBreHbl Ha auarpamme (pucyHok 3.2).
MHaukaums 3HavyeHus napaMeTpoB KOHUIypaLmm n ux HOMEpPOB ykasaHbl B Tabnuue 3.1.

Mepexon B pexum KoHUrypauum n HacTpoek ocyulectensaetcsa u3d pexuma PABOTA anutenbHbiM, Gonee
3-X ceKkyHA, HaxaTveM KnasuLx [0].
Mocne aToro Ha UMdpPoBON AUCNNEN BbIBOOUTCA MUratoLLee MeHio BBoaa naponsi: «0000».
C nomolubto knaeww nporpammupoBaHus [A], [ V] Ha gucnnee BBecTu naponb: «0002» 1 kpaTKOBPEeMEHHO
HaxaTb knasuwy [¢].
BHUMAHMUE!
Ecnu naponb BBeAeH He BEPHO — perynsaTtop nepengeT B pexum PABOTA.
Ecnu naponb BBeAeH BEPHO - TO perynaTtop nepenaet B pexum KOHOUYPALNU.

Ha undpoBomM gucnnee nosiBUTCA Ha3BaHWe ypoBHS koHdwurypaumm: PrM1...LOAD.

Mocne BbIGOpa HyKHOMO YPOBHSI HY)KHO HaxaTb KpaTKOBPEMEHHO knaeuwly noateepxaeHus [O]. BoiGpas
HeobXoAMMbIV NMYHKT MeHIo knasuwamn A ¥, Ans moaudukauum napametTpa Heo6xoaMMO CHOBa KpaTKOBPEMEHHO
HaxaTb knaeuwy [O]. Ha umdpoBoMm aucnnee B Mu2aOWeM pexUMe BbIBEAETCS 3HaYeHWe napameTpa BbiGpaHHOMO
nyHKkTa MeHlo, Hanpumep, «0001». C nomolibio knaBuw nporpammupoBaHuss A VY, npu HeobxogmmocTw,
NPOM3BECTN U3MEHEHME 3HAUYEHNS BbIGPAHHOMO NapameTpa, KpaTKOBPEMEHHO HaxaTb knasuLy [O] — npubop cHoBa
nepevifieT B pexum KoHdurypauum — Ha LMppPOBOM AuUcnnee MNosiIBUTCS HOMEp MpeXHero BbiGpaHHOro nyHKTa
MEHIO.

C nomoubio Knasuw nporpammupoBaHnsi A ¥ yCTaHOBUTbL Crefylolmi Heobxoaumbld ANst U3MEHEHMS
MyHKT MEHI0, 1 T.A. NOoKa BCe HeOOXOAMMble napameTpbl Ha AAHHOM YPOBHE KOHdurypaumum He 6yayT M3MeHEeHbI.
[Insi TOro YTo6bl BEPHYTLCS K BbIGOPY YPOBHS KOHUrypaLmmu, Heobxoaumo HaxaTb knasuwy [O] v yaoepxusaTh ee
bonee 3-x cekyHa. [anee BbiOpaTb criedytoLlent ypoBeHb KOHUrypaummn, KOTOPbIA HYXXHO M3MeHUTb. [loBTOpuTh
nyHkt  5-10. N Tak o Tex nop, noka He ByayT M3MEHEHbI BCE HyXXHble YPOBHMW KOHburypauum.

Bbi3BaTb ypoBeHb SAVE «5AuE» 1 coxpaHuTb BCce N3MEHEHHbIE 3HaYEHW B 3HEPrOHE3aBUCUMON NaMSITU.
Mpu coxpaHeHWn napamMeTpoB B 3HEProHE3aBMCMMOW NaMATU BbIXOA U3 YPOBHS KOHMUIypaLun OCyLLEeCTBMSETCS
aBTOMaTUYECKMU.
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3.7.1 [Owmarpamma ypoBHen pexuma KOH®UIYPUPOBAHUE

MNepexop ocyuiecTenseTcs

anutenbHbiM, 6onee 3 cekyHAa,

HaxaTueM KHOMKW “MeHto” 1 BBoAa naponsi
“0002" Ha UMchpoBOM MHAUKaTOPE

Pexum
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Bbi6op
YPOBHS
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Pexum
KoHdpurypupoBaHue
DRC
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0000
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0000 [01.u§ — [0000] [01.u§
A
Y
[16.tP]

Mocne BBOAA 3HAYEHUS
napametpa “0001" u HaxaTus
knasuwwm “Bein" npubop
aBTOMaTUYeCKn nepenaer

B pexum "Pabota”

MN3ameHeHne
napameTpos
E

o
N
: -
I
(@)

05.HS 0000 16.tP

BHAYEHVE
Mapamerp MAPAMETPA
PrX1_05.HS

PucyHok 3.2 - [Quazpamma yposHel KOHbu2ypayuu u HacmpoekK

3.7.2 HasHauyeHue ypoBHeN KOHdurypaumm

Tabnuuya 3.1 - HazHadeHue u uHOUKayusi yposHel KoHguaypauyuu

HasHauyeHune ypoBHs HasBaHue UHankauusa

HacTpolika napameTpoB NepBOro BXOAHOMO CuMrHana Prv1 P ’— ’—, ’
HacTpolika napameTpoB BTOPOro BXOAHOIO CUrHana PrM2 P '— '—, E
HacTtpolika napameTpoB MHAMKaLMK ind ' ’—' d

HacTpolika cMcTeMHbIX MapaMeTpoB SYS 5 ‘:’ S
CoxpaHeHve napameTpoB SAVE S H '_’ E
3arpy3ka napameTpoB LoAd "_ D H d

B panbHerweM no TeKCTy pykoBOACTBa MO JKCMnyaTauuu uaeT cCbika Ha napaMeTp v3 Tabnuubl napameTpos
uHaukatopa B Buae XXXX.YY.ZZ (Hanpumep, PrM1_01.rn), rae XXXX — Ha3BaHue YPOBHA, YY — Homep nyHKTa MeHt, ZZ —
Ha3BaHWe NyHKTa MeHio (CM. puc. 3.2).
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3.7.3 dukcupoBaHue HacTpoek

e YT06bl M3MEHUTbL HACTPOMKM NapamMeTpoB WNU YCTaHOBKM, Monb3yhWTechb knasuwamu [A] vwnu [V], a
3aTem HaxmuTe knasuwy [Q]. B pesynbTaTe HacTpoiika 6yaeT 3admkcupoBaHa.

o HeobX0AMMO MOMHUTL, YTO OUKCALMS M3MEHEHMI1 MPOMCXOANT TOMLKO Nocne HaxaTus knasuwin [O].

e [Npu nepexoae Ha Apyroil ypoBeHb C MOMoLLbI0 knasuium [O] napameTp U HacTpoiika, U3MEeHEHHbIe 10
nepexona 6e3 HaxaTtus knasuium [O], He ukcupyromes.

e HeobxodumMoO MOMHUMB, YTO MOCREe MNPOBEeOEHUS W3MEHEHVUS MnapamMeTpoB HeobXoAMMO MNpPOU3BECTU
3anncb B 3HEProHesaBUCUMYIO namaTb (cMm. pasgen 3.7.4.2), B NPpOTMBHOM Crnyyae BBeAeHHas MHdopmauus He
OyneT coxpaHeHa npuv OTKNIOYEHUN NUTaHWUA NHAUKaTopa.

e [lna nepexoda HenocpeacTBEHHO W3 pexuma koHdwurypauum B pexum PABOTA HeoGxoanmo
ynepxusaTh knaeuily [O] B Teuenne 3 cekyHa. OTOT nepexol Takke OCYLIECTBMSETCA aBTOMATMYeckM No
UCTEYEHUN OKOMO 2-X MUHYT, Jaxe ecnu napameTpbl He Obiny MoauduuMpOBaHbl U HEe Haxumanacb HM ogHa
knasuwa. B pexume PABOTA npoucxoamT umamepeHve u obpaboTka BXOAHbLIX CUrHaroB B COOTBETCTBUM C
3aJaHHbIMKW HacTponkamu, a Takke POPMUPOBaHNE BbIXOAHbIX BO3OENCTBUN.

3.7.4 PaspelueHne KoHdurypupoBaHusa uHaukaTopa no cetn ModBus. 3anucb
napamMeTpoB B 3HeproHe3saBUCUMMYKO NaMATb. 3arpy3ka napameTpoB U3
3HEeproHe3aBUCUMMOWN NamMATH

KoHdurypuposaHue nHamkaTopa NpoM3BOAUTCS Kak C NepeaHen naHenu nHavkaTopa, Tak U no NpoToKomny
ModBus (RTU). Yepes uHTepdenc KoHDUrypupoBaHne npou3BOAUTCS C MOMOLLIO MPOrPamMMHOrO MPUIOXEHNs
MWK-koHdurypaTop (pacnpocTtpaHsaeTca 6ecnnatHo) unm yepes SCADA cuctemy.

Ona Toro 4toObl u3bexaTb He CaHKUMOHMPOBAHHOIO M3MEHEeHUs MnapamMeTpoB KOHJUrypaumm 4yepes
nHTepdenc CyLlecTByeT yposeHb 3awumbl OOCTyna K permctpam KoHdwurypauuu. 3anpeTuTe unv paspelunTb
OOCTYM K 3TUM PerncTpam MOXHO C BEPXHEro YPOBHS, a TaKKe B MEHI0 KOHUrypauum nigukatopa.

3.7.4.1 PaspelueHus koHcdurypuposaHus no cetn ModBus

PaspelueHusa koHdpurypmpoBaHus no cetn ModBus paspeluaeTcss Ha BEpXHEM YpOBHE 3anMCbio B PErUCTp
3HayeHus «1». Ecnun B aTom pernctpe Haxoantest «0», TO KOHPUrypMpOBaHME Ha BEPXHEM YPOBHE 3anpeLyeHo.

C nepegHen naHenu wWHAOMKaTOpa paspelleHne nporpaMMypoBaHUs  OCYLLECTBNAETCA Ha YpPOBHE
koHdpurypauum LOAD npm BeiGope napametpa LOAD_00.FC=0001.

Heo6xooumMo MNOMHWUTL, YTO MOCMe 3arpy3kn KoHdurypauum no cetu, Heobxogmmo cpenatb 3anucb
napameTpoB B 3HEPro3aBMUCMMYIO NamMATb.

3.7.4.2 3anucb napamMeTpoB B 3HeproHe3aBUCUMYIO NamMsATb

3anncb NapameTpoB B 9HEPrOHE3aBUCUMYIO NaMATb 1pouU3800UMCs cnepyroLwmm obpasom:

1) npon3BecT MoauduKaumo BCeX HEOOX0ANMbIX MAapaMeTpPOB.

2) yctaHoBUTb 3HadyeHue napameTtpa SAVE_01.uS = 0001.

3) HaxaTb KnaBuLLy [©01.

4) nocne ykasaHHbIX onepauun OygeT npousBedeHa 3anucb BCeX MOANMUUMPOBAHHBLIX MapameTpoB B
3HeproHesaBMcumyto namsaTb. [ocne nposegeHus 3anucu napameTpoB Npubop nepengeT B pexum PABOTA. MNocne
3anucu napameTp SAVE_01.uS aBTomaTtuyecku yctaHasnmeaetcs B 0000.

3.7.4.3 3arpy3ka napameTpOB U3 3HEPro3aBUCUMON NamMATH

[ns 3arpy3ku napaMeTpoB HACTPOEK NoNnb3oBaTens Heo6xoanMo:

1) ycTtaHoBUTL 3HayeHus napameTtpa LOAD_01.uS=0001,

2) HaxaTb KnaBuLLy 01,

3) nocrne ykasaHHbIX onepauui OyayT 3arpyxeHbl BCe Mofb3oBaTeNnbCkMe HacTpoviku. locne 3sarpysku
napameTtp LOAD_01.uS aBTomaTtunyeckn yctaHaBnusaetcs B 0000.

3.7.5 3arpy3ka 3aBOACKMX HAacTpPOeK MHAMKaTopa

[ns 3arpy3ku napameTpoB HaCTPOMKW MpeanpuaTus M3roToButens (YCTaHOBKa 3aBOACKMX 3HAYEHWMA MO
ymMonyaHuio) Heobxoammo:

1) yctaHoBUTbL 3Ha4eHusi napameTtpa LOAD_02.FC=0001,

2) HaxaTb knasuwy [O],

3) nocne ykasaHHbIX onepauuin ByayT 3arpyxeHbl Bce 3aBOACKMe HacTponku. lNocne 3arpy3ku napameTp
LOAD_02.FC aBTomaTnyecku yctaHasnusaetcs B 0000.

Heo6x00umo noMHUMBb:

1) 4TO nocne 3arpyskM HacTpoeK Mpu HeoBXoAMMOCTM HeobXOOUMO MPOM3BECTW 3anvCb MapaMeTpoB B
3HEeproHesaBMCUMYl0 nNamsTb (cMm. pasgen 3.7.4.2), B MPOTMBHOM Cryyae 3arpyxeHHas uHdopmauus He Oyaer
COXpaHeHa Npu OTKIIOYEHUN NUTAHUS UHOMKATOPA;

2) nocne 3arpyskv 3aBOACKUX HACTPOEK, HACTPOWKM Nonb3oBaTens 6yayT noTepsiHbl;

3) ecnu 3anucb B MamsaTb He MPOM3BOAMIIACHL, TO MOCME BbIKIOYEHWUS MUTaHWs, B NaMAaTM OCTaHyTCs
cTapble HacTPOWKM.

4) 3aBOACKME HACTPOMKM NOMb3oBaTeNlb U3MEHNUTE HE MOXET.




18

4 TexHU4Yeckoe obcnyxuBaHue

4.1 O6wume yKkasaHus

411 TexHnyeckoe obcnyxmBaHme - KOMNNekc paboT, KoTopble NPOBOAATCS NEPUOANYECKN B NNIAHOBOM
nopsiake Ha pabotocnocobHoM 6roke C Lenbio NpefoTBpaLleHnsa 0Tka3aM, NPOAJIEHUS ero cpoka criy0bl 3a cyet
BbISBNIEHNSA 1N YCTPaHEHUS NPeaoTKa3HOro COCTOSHMA ANs NoaAepXXaHNs HOpManbHbIX YCIIOBUIA SKCNyaTaumu.

412  TexHudyeckoe O6GCMyXMBaHWE 3aKNioYaeTcs B NPoBeAeHUM paboT MO KOHTPOSO TEXHUYECKOIO
COCTOAHUA U nocneayowemMy yCTpaHeHUo He4OCTaTKOB, BbIABIIEHHbLIX B NpoLecce KOHTPONA, npo@mnakmqecxomy
O6Cﬂy)KI/IBaHVIPO, BbINONTHAEMOMY C yCTaHOBﬂeHHOVI nepnoanyHOCTbiO, ANUTENbHOCTBbIO N B onpeaerieHHOM nopsake;
YCTpaHEeHU0 OTKa30B, BbINOJ/IHEHNE KOTOPbIX BO3MOXHO CWNlaMW nepcoHana, BbINOJHAKWEro TexHun4eckoe
obcnyxunBaHue.

4.2 Mepbl 6e3onacHocTH

4.21 MpeHebGpexeHMe MepamMu NPefOCTOPOXHOCTU M MpaBUNaMy 3KCMryaTauMuM MoOXeT cTaTb
NPUYNHON TPAaBMUPOBaAHUA NepcoHana unm noBpexaeHns oopyaoBaHus!

422 [Ona o6GecneyeHuss Ge3onacHOro WCMoNb3OBaHUS OGOPYAOBaHUS HEYKOCHUTENbHO
BbINOSIHAWTE YKa3aHUA AaHHOM rnaBbl!

423 K akcnnyatauumn wusgenust JonyckawTca nuvua, umetowme paspelwleHue Ans  pabotbl Ha
anekTpoycTaHoBKkax HanpsxeHnem go 1000 B n ndyumsLume pykoBoACTBO NO 3KCNNyaTaumm B NOSIHOM obbeme.

424 Okcnnyatauusi npubopa paspellaeTcss NpyM HanUuuM WMHCTPYKUMM MO TexHuke Oe3onacHocTw,
YTBEPXOEHHOW  MpeanpusTUeEM-NoTpebutenem B YCTAaHOBIMEHHOM MOPSAKE W y4MTbIBAlOWEN cneumduky
npuMeHeHnss npubopa Ha KOHKpPeTHOM ob6bekTe. [lpu akcnnyaTauMu HeobxoamMmo cobniogate TpeboaHus
pevicteyowmx npasun MT3 n MNTH ana anekTpoyctaHoBok HanpsixeHnem go 1000 B.

425 Bce MOHTaxHble W npodunakTnyeckme paboTbl OOMKHbI MPOBOAUTLCA MPU  OTKIHOYEHHOM
ANEKTPONUTaHWN.

4.2.6 Sanpeu.laeTcn noAKn4aTb U OTKNKYaTbh cCoeguHUTENN Npu BKINKOYEHHOM 3N1EKTPONMUTAHUN.

427  TwaTenbHO NPOU3BOAMTE MOAKMIOYEHME C COBMNOAEHMEM MOMSIPHOCTM BbIBOAOB. HenpaBunbHoe
NOOKIOYEHNE UMM MOAKMIOYEHME Pa3beMOB NPV BKIIOYEHHOM MNUTaHUM MOXET MNPUBECTU K MOBPEXOEHUIO
3MEKTPOHHbIX KOMMOHEHTOB Npubopa.

4.2.8 He nogkntoyarite Hencnornb3yemble BbIBOAbI.

4.2.9 Tlpu pasGopke npubopa AN yCTpaHeHUst HeucnpaBHOCTEW NPUBOP AOMKEH ObiTb OTKIIOYEH OT
CeTU 3NeKTPoNnuTaHus.

4.2.10 [pwn n3sneveHnn npnbopa 13 Kopryca He NpUKacamTechb K ero ANeKTPUHECKUM KOMMOHEHTaM U He
noaBepranTe BHYTPEHHWE Y3Mbl U YaCTW yaapam.

4211 Pacnonaravte npubop Kak MOXHO Jarnee OT YCTPOWCTB, FEHEPUPYHOLUX BbICOKOYACTOTHLIE
nsnyyexue (Hanpumep, BY-neun, BY-cBapoyHble annapaTtbl, MalvHbl, UM Nprbopbl, NCNOMb3YOLME UMMYIbCHbIE
HanpspkeHns) Bo nsbexanne cboes B paboTe.

4.3 MNopsanoK TeXHNYEeCKOro o6CcnyXmMBaHua

4.3.1 B 3aBucumoctu ot perynapHoCcTn npoBefeHna TexHm4yeckoe OGCJ'Iy)KVIBaHVIe [OOJIMKHO OblITh:
a) nepnogn4vyecknm, KOTopoe BbINOJTHAETCA Yepes KaneHgapHbie NPOMEXYTKN BPEMEHWU;

6) afanTuBHbIM, KOTOPOE BbLINONHAETCA No HGOGXO/J,I/IMOCTVI, TO eCTb, B 3aBUCUMOCTU OT ¢)aKTMHeCKOFO
COCTOSIHUSI MHOUKaTopa M Hannuus cBoOOAHOro 06CNYXMBaOLLEro NepcoHana.

4.3.2 YcTaHaBnMBaTCS Takue BUAbl TEXHUYECKOrO 0OCNYyXMBaHNSA:

a) TexHudeckoe 06CnyXMBaHWE MpPU XpaHEeHUW, KOTOPOE 3aknioyaeTcs B MepeKoHcepBauuM MHOuKaTopa
npyv OOCTWXEHMU NpedenbHOro cpoka KOHCepBauMM BO BPEMSI XpaHEHWst B COOTBETCTBUM C TpeboBaHWsiMU
3KCnnyaTaunuoHHON AOKYMEHTaLWMK;

0) TexHudeckoe o6CnyXvMBaHWE NPU TPaHCMOPTUMPOBKE, KOTOPOE 3aKryaeTcsi B MOAroToBKe npubopa K
TPaHCMNOPTUPOBAHMIO, JEMOHTaXE U3 TEXHONOrMYeCcKoro obopyaoBaHns 1 ynakoBke nepes TpaHCNopTUPOBaHNEM;
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B) TexHu4yeckoe obCnyxmBaHMe Npu IKChnyataummn, KOTOpoe 3akrovaeTcs B NOAroToBke npubopa nepef
BBOAOM B 3KCMMyaTauuio, B Mpouecce ee 3Kchnyatauum v B NEpUOAUYEckor nposepke paboTocnocobHOCTH
npubopa.

4.3.3  Tepuognyeckoe TexHWYeckoe OOCNyXKMBaHME MpW IKCMnyaTauuu npubopa ycTaHaBMMBaEeTCs
noTpeéuTenemM C y4eTOM WHTEHCMBHOCTM W YCMOBWI 3KCMNyaTauuu, HO He pexe Yem oauH pas B rod. Ans
nHavkatopoe MITM-110C uLenecoobpasHa exekBapTanbHasi MNepuoanNYHOCTb TEXHUYECKOro OGCIyXMBaHWS Mpw
akcnnyatauuu.

434 Mepurogunyeckoe obcnyxmnBaHne 4OMKHO NPOBOAUTLCH B CrieayloLeM nopsiake:
a) npoBecTy paboTbl, KOTOPbIE BLINOMHSOTCA MPU TEXHUYECKOM OCMOTPE;

6) NpoBepPUTL COMPOTUBIIEHNE N30NALUN;

B) MpoBepUTbL paboToCcnocoBHOCTL MHAUKaTopa.

4.3.5 TexHuyeckun ocmoTp npubopa BbINOMHAETCA OOCAYXMBaOLWMUM MNEepcoHanoM B creaylwem
nopsake:

a) nepen Havanom CMeHbl cnegyeT NPoBEeCcTU BHELWHWM ocMoTp npubopa. Ocoboe BHMMaHue cnepyet
06paTnTb Ha YUCTOTY NOBEPXHOCTU, MapPKUPOBKY 1 OTCYTCTBUE MEXAHNYECKNX NOBPEXAEHUN.

6) NpoBepUTbL HAAEXHOCTb KpenneHns npnoopa;

B) NMPOBEPUTbL TEXHWYECKOe COCTOsHWE NpPOBOAOB (Kabenemn) Ha LEnoCTHOCTb U 3alMLLEHHOCTb OT
MEXaHUYEeCKMNX NOBPEXOEHUN.
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5 XpaHeHue u TpaHCNOpPTUPOBaHMue

5.1 YcnoBua xpaHeHus nHgmkatopa
5.1.1 Cpok xpaHeHus B noTpebuTensckon Tape - He meHbLle 1 roga.

51.2 M3genve [OMKHO XpaHWTbCA B CYXOM W BEHTUIMPYEMOM MOMELLEHUM NpU Temnepatype
oKkpyxatowiero Bosgyxa oT muHyc 40°C pgo nmoc 70°C m oTHocuTenbHon BriaxkHoctv oT 30 go 80% (6es
KoHAeHcauum Bnaru). [JaHHble TpeboBaHusA ABRSTCA PEKOMEHAYEMbIMU.

5.1.3  Bo3gyx B nomelleHWM He [OMKeH cofepxaTb MbiMv M NPUMECK arpeccuBHbIX MapoB W ra3os,
BbI3bIBAOLLMX KOPPO3MIO (B HACTHOCTYU: ra3oB, COAEPXKaLLUMX CEPHUCTbIE COEQUHEHUSI MU aMMUaK).

514 B npouecce xpaHeHus unu JKCnyaTaumm He Knagute TdXXenble npeamMmeTbl Ha anI6op n He
nogBepramte ero HuKakomy MeXaHn4eCkomy BO3OENCTBUIO, TaK Kak yCTpOVICTBO MOXeT AecopmupoBaTtbCa U
noBpeanTbCA.

5.2 TpeGOBaHVIiI K TPaHCNOPTUpPOBaHNIO MHOUKATOPAa U YCINOBUA, NPUN KOTOPbIX
OHO AOJTXXHO OCyLleCTBNATbLCA

5.2.1  TpaHcnopTupoBaHue Mpubopa B yNakoBKe NPeanpuATUS-U3roTOBUTENS OCYLLECTBNAETCA BCeMM
BMAaMM TpaHCMopTa B KPbITbIX TPAHCMOPTHLIX cpeacTBax. TpaHCNopTMpoBaHNe caMonieTaMmn AOSKHa BbINOMHATLCS
TONbKO B OTannMBaeMblX repMeTU3UPOBaHHbIX OTCEKaX.

522 Mpubop AomkeH TpaHCMOPTMPOBATLCH B KIMMATUYECKMX YCIOBUSAX, KOTOpble COOTBETCTBYHOT
ycnosusm xpaHenns 5 cornacHo NOCT 15150, Ho npu gaBnexHuun He Huxke 35,6 klMa n TemnepaTtype He HUXe MUHYC
40 °C nnu B ycnosusix 3 Npn MOPCKMX NepeBo3Kax.

5.2.3 Bo BpeMsl MorpysoyHO-pasrpy3oyHbIX paboT U TPaHCMOPTUPOBaHMK 3anakoBaHHbI Npubop He
JOIDKeH nofBepraTbCsl PeskuM  yaapam W BIAUSIHUIO — aTMocepHbIX ocagkoB. Crnocob pasMelleHusl Ha
TPaHCNOPTHOM CpefCcTBe AOMKEH UCKIoYaTh nepeMeLleHre npucopa.

524 lMepen pacnakoBbiBaHMEM NOCne TPAHCNOPTUPOBaHWSA NpW oTpuUuaTenbHON TemnepaTtype npubop
HeobXxoaMMO BblaepXaTb B TedeHMe 3 4acoB B YCnoBusix xpaHeHust 1 cornacHo FOCT 15150.

6 MNapaHTUn nsroroBuTens

6.1 MpounsBoauTenb rapaHTMpyeT cooTBeTCcTBME Mpubopa TexHudeckum ycnosusam TY Y 33.2-
13647695-004:2006. MNMpn He cobrogeHun notpebutenem TpeboBaHMI YCNOBUIA TPaHCMOPTMPOBAHUSA, XPaHEHUS,
MOHTaXa, Hanagku M 3KcnnyaTauuu, ykasaHHbIX B HACTOSALWEM PYKOBOACTBe, notpebutenb nvwaeTcs npaBa Ha
rapaHTuio.

6.2 [apaHTUHBLIN CpOK aKkcnnyatauuu - 5 neT co AHA OTrpy3ku usgenus. FapaHTUNHBIA CPOK
aKcnnyatauum W3Aenuin, KOTopble MOCTaBNATCA Ha 3KCMopT - 18 MecsueB CO AHA NpocnefoBaHust UX Yepes
rocyapCTBEHHY rpaHuLy YKpauvHbl.

6.3 Mo  poroBopeHHOCTM C  noTpebutenem  MPeanpuATME-U3rOTOBUTENb  OCYLLECTBMSET
nocrerapaHTUiHOE TEXHUYECKoe OBCNyXMBaHWE, TEXHUYECKYI NOALEPXKKY U TEXHUYECKME KOHCYMbTauun no Bcem
BMAAM CBOEWN NpoayKLUuu.
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MpunoxeHus

NMpunoxeHune A-labapuTHble U npucoeaUHUTENbHbIE
pa3mepbl

PasmepbI uuhposbIx UHAUKAMOPOS: TAPAMETP
. . f
‘ ’. 20
: ‘ =, ‘j
ADMIKPOA

13
PucyHok A.1 — BHewHul eud uHoukamopa UTM-110C
Bud Bud Bud
c3adu c6oky criepedu
HATM-110C
45
162 max

170 max (MOHmMaxHas 2ny6uHa)

PekomeHdyemasi monwuHa wjuma om 1 9o 5 mm.

PucyHok A.2 — MabapumHble pa3mepsb!

Pasmemka omeepcmuii Ha wjume

! 150 min

100 min|

_____ I R I 45 *06

92 *08

PucyHok A.3 — Paamemka omeepcmulti Ha wume
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NMpunoxeHune b - NoaknoyeHne npubopa. Cxema
BHELWHUX COeaUHEHUN

MpunoxeHue B.1 NMogknioveHne nHgmkatopa UTM-110C

11 12 13

21 22 23 24 25 26 27 28

WHTepdenc

a) ucrioniHeHus1 Ha 24B

11 12 13 21 22 23 24 25 26 27 28

MuTaHue
~220V

+A -B RGND

WHTepdenc

6) ucnonHeHusi Ha ~220B

PucyHok b.1 — PacrnosnoxeHue 8HeWHUX coeOUHUMEbHbIX pa3bemMos uHOukamopa UTM-110C:

MpumeyvaHne. HEI/ICI'IOJ'Ib3yeMbIe KNneMmMbl COEANHUTENbHbIX pa3beMOB UHOMKATOPA HE NOAKMNIoYaTb.
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MpunoxeHune B.2 Cxema nogknioyeHusa uHtepdenca RS-485

MpeobpaszoBaTtenb nHTEpdENCOoB

RS232/485 USB/RS485 L no 1200m
Brn-485 BMnN-52 <
RS232 N
nurn
USB At RS485
Rz[j " :I_‘
B-| \
e Lo
RGND
A+ B- A+ B- A+ B-| [o32ycrpoicts | AT B A+ B-
01 02 03 30 31
NTM-110C NTM-20Y MUK-25 MTP-8 NTM-12

PucyHok b.2 - OpeaaHu3auyus uHmepgetcHol cesizu mexdy OBM u ycmpolcmeamu

1. K OBM moxeT 6bITb nogkntoveHo Ao 32 ycTpoWCTB, BKMovasi npeobpasoBaTtens nHTepdencos blA-485
unu Brin-52.

2. O6wasga anvHa kabenbHOM NMHUK CBA3WM He JoSMkHA npeBbiwaTe 1200 M.

3. B kauectBe kabenbHOW NMHWMM CBA3W NPEANOYTUTENBHO NCMONb30BaTh SKPAHUPOBAHHYIO BUTYIO Napy.
4. [OnvHa oTBeTBNeHun L, JomKkHa ObiTb Kak MOXHO MEHbLLIEN.

5. K uvHTepdeicHbiM Bxogam MpuMOOPOB, PaCMONOXEHbIM B KpaWHUX TOYKAxX COEAMHUTENbHOW JMHUWN,
Heob6XoAMMO MOAKMIYMTE ABa TepMUHanbHbIX pesucTtopa conpoTtueneHnem 120 Om (R1 wn R2).
MopkntoyeHne pesnctopoB Kk koHTponepam NeNe 01 — 30 He Tpebyetcs. MNMoaknoveHne TepMUHanbHbIX
pe3ucTtopoB B 6rnoke npeobpasoBaHua nHtepgencos bMiA-485 unu BrNN-52 — cm. B PO Ha BIMN-485 unu
BrN-52. MogkntoveHne TepmmnHansHux pesmctopos B NTM—110C — cm. pucyHok B.3.

PasbeMm-knemma X2 NHWA cBasn
(3KpaHWpoBaHHaA BWTaA Napa)
lNMpuemonepeaaTyuk
RS-485 ~ L
- o—]
1200m XP5
GND | I \ ____________
1MogknicdeHne |
;1000 \TEpMUHanbHOro)
| pesuctopa |

PucyHok b.3 - PekomeHOyemasi cxema noOkroyeHuUsi uHmepgpetica RS-485

MpumeyvaHus.

1. Bce oTBeTBMTENU NpreMo-nepenaTyumKkoB, NMPUCOEAMHEHHblE K OOHOW obLien nepeparollent NUHWK,
[OIMKHbI COrNacoBbIBaTbCSA TONBKO B ABYX KpaliHUX Toukax. [nnHa oTBETBMNEHWI JOMKHA ObITb Kak MOXHO MEHbLLEN.

2. HeobxoammocTb akpaHupoBaHus kabenen, no koTopbiM nepegaeTcs MHopMauusi, 3aBUCUT OT ANUHbI
KabenbHbIX CBA3El U OT YPOBHS MOMEX B 30HE NPOKNaaku kabensi.

3. NpuvmeHeHne aKpaHMPOBaHHON BUTOMN Napbl B NMPOMbILUMEHHbIX YCIOBUSIX SIBNSETCS NPEAnOYTUTENbHbIM,
MOCKOSbKY 3TO 0becrneynBaeT NosyvyeHne BbICOKOrO COOTHOLLIEHNUS CUrHan/Wym v 3awuTy oT CUHa3HON MOMEXMU.
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NMpunoxeHne B - KOMMyHUKaUunOHHbIEe PYHKLUN

MpunoxeHue B.1 lNporpammHo aoctynHble pernctpbl UTM-110C

Tabnuuya B.1 — [MpoepammHo GocmyrHbie peaucmpbl UHOUKamopos UTM-110C

g 3: s ©
sz | & H
5 ,§ g g o ®opmar MyHir aMMeHoBaHue napameTpa Avana3oH nsmeHeHus
20 = AHHLIX MEHIO (mecATUYHbIE 3HaYeHUA)
> 4 g { A
erc
03 0 INT [SYS_00.id] Kog (Mogenb) nHamkatopa 46 (3HayeHue perncTpa)
03 1 INT [SYS_01.ur] Bepcusi nporpammHoro obecneyexus 6 (3HaveHune pernctpa)
0000 — 3anpeLueHo
03/06 2 BYTE [LOAD_00.En] | Pa3spelueHne nporpaMmmMmpoBaHus 0001 — paspeLueHo
03/06 3 INT nﬁgﬁggsﬂ 3HauyeHne nsmepsiemon BenuynHbl Al1 OT MuHyc 9999 no 9999*
03/06 45 FLOAT ”ﬁgﬁgj:‘:‘” 3HaueHe 3MepseMolt BenrunHb Al OT MuHyC 9999 A0 9999**
03/06 6 INT ﬂggﬁgg:ﬂ 3HayeHve namepsiemon BenmymHbl Al2 OT mMuHyc 9999 go 9999*
03/06 7,8 FLOAT ”ﬁgﬁgﬁfﬂ 3HayeHne nsmepsieMon BennynHbl Al2 OT MuHyc 9999 fo 9999**
03 9-20 PesepB
. . 0000 - Slave
03/06 21 BYTE [SYS_06.PK] | CeteBow Tun ycTponcTea 0001 — Master
03/06 22 INT [SYS_02.nd] | CeteBoWi agpec (HoMep nHavkaTopa B ceTu) OT 0000 go 0255
03/06 23 INT [SYS_03.br] CkopocTb 0bMeHa Ot 0000 go 0012
0000 — 6e3 koHTpoOst
YeTHOCTU
03/06 24 INT [SYS_04.P{] | KoHTpomb ueTHocTH 0001 — koHTporL No
YeTHOCTU
0002 — koHTpOMb NO
HEYETHOCTH
03/06 25 BYTE | [SYS 055t | Cron6ur 0000 — oavH Gur
0001 — nBa 6uTa
03 26 Peseps
03/06 27 INT [PrX1_00.0F] | HwkHuin npegen wkansl BxogHoro curHana Al1 OT MuHyc 9999 go 9999*
03/06 28 INT [PrX1_01.rn] | BepxHui npegen wkanbl BXogHoro curHana Al1 OT MuHyc 9999 go 9999*
03/06 29 INT [PrX1_02.dP] MonoxeHune AeunMMarnbHOro pa3aenurens 0 — «xxXX», 1T — «XXX,X»,
BXoAHoro curHana Al1 2 — «XX, XX, 3 — «X,XXX»
0306 | 3031 | FLOAT | [Prx1_03.L1] lf;‘;g’m“”ec"a” curHanuaauus MIN ans OT MuHyc 9999 A0 9999
03 32,33 Peseps
03/06 | 3435 | FLOAT | [PrX1_04.H1] ;‘fggg’m’“ec"a“ curranusauus MAX ans OT MuHyc 9999 f10 9999
03 36,37 Peseps
03/06 38,39 FLOAT [PrX1_05.HS] gzg;zp:ﬁlmc curHanusaumm MIN, MAX ons OT MuHyC 9999 A0 9999
03 40,41 Peseps
03/06 42 INT [PrX2_00.0F] | HwxHWv npegen wkanbl BXogHOro curHana Al2 OT MuHyc 9999 go 9999*
03/06 43 INT [PrX2_01.rn] BepxHui npegen Wwkanbl BXogHoro curHana Al2 OT MuHyc 9999 go 9999*
03/06 44 INT [PrxX2_02.dP] [MonoxeHue geunmanbHOro pasaenurens 0 — «xXXx», 1 — «XXX,X»,
BXoAHoro curHana Al2 2 — «XX,XX», 3 — «X,XXX»
03/06 | 4546 | FLOAT | [Prx2 03.L1] ;‘fggg’ff;”ec"a“ curHanuaauus MIN ans OT MuHyc 9999 70 9999
03 47,48 Peseps
03/06 | 4950 | FLOAT | [PrX2_04.H1] gf;‘:g’x’lrz”"ec'(a" curHanuaauus MAX ans OT MuHyc 9999 A0 9999
03 51,52 Peseps
03/06 53,54 FLOAT [PrX2_05.HS] ggg;szelf;MC curHanusaumm MIN, MAX gns OT MuHyC 9999 70 9999
03 55-96 Peseps
: MapameTp, KOTOPLIN BEIBOAWTCS Ha LMdpoBo 0000 — Priv1
03/06 97 INT [ind_00.n1] ncnnei 0001 — PrM2
03 98 Peseps
03/06 99 INT ind_01.dp] | NOnoxeHue AeLmumaniHoro paspenvTens OT 0000 fo 0006
umncppoBoro gucnnes
03 100 Peseps




0000 — nHaunkaums
nocrnegHero 3HayeHus
0001 — muratoLee
03/06 101 INT [ind_02.bL] Pexum nHgmkaumm npu oTcyTCTBUM CBA3M nocnegHee 3Ha4yeHue n
cumBonbl “Err”
0002 — muratomne
cvumBonsbl “Err”
03 102-107 Peseps
03/06 108 INT [SYS_07.Pr] Mepwoa onpoca Ot 1 go 10000
03/06 109 INT [SYS_08.tX] | Tarmayt otBeTa Ot 10 go 10000
03/06 110 INT [SYS_09.du] | Agpec onpawvBaemoro ycTpovicTea 1 OT 0000 po 0255
03/06 111 INT [SYS_13.du] | Agpec onpalumnBaemoro ycTponcrea 2 Ot 0000 po 0255
. 0003 — dpyHKuMA 3
03/06 112 INT [SYS_10.FC] | CeteBas dyHkums yctponcTaa 1 0004 — cyrkuysi 4
. 0003 — dpyHKuMA 3
03/06 113 INT [SYS_14.FC] | CeteBas pyHKUMsA ycTpONCTBA 2 0004 — chyHKuysi 4
03/06 114 INT [SYS_11rG] | Homep pervctpa onpawvsaemoro OT 0000 go 9999
ycTpoicTBa 1
Homep peructpa onpaluveaemoro
03/06 115 INT [SYS_15.rG] YCTPOWCTBA 2 Ot 0000 £o 9999
03/06 116 INT [SYS_12.tP] Tvn gaHHbIX onpalunBaemoro yctponcrea 1 OT1 0000 oo 0004
03/06 117 INT [SYS_16.tP] Twn JaHHbIX onpallinBaemMoro ycTponcTea 2 Ot 0000 go 0004
MpumeyaHuns.

1. MHamkaTtop MTM-110C obmeHnBaeTcst AaHHbIMKM no npoTtokony Modbus B pexume "No Group Write" - ctaHgapTHbIv
npoTtokon 6e3 noaaepXkun rpynnoBoro ynpasneHns AUCKPETHbIMW CUrHanamMm.

2. (p1.p2) — perucTpbl, KOTOpble OTBEYAIOT 3a OOHO ONpeaerneHHoe 3HavYeHue ¢ nNnasatoLlen 3anaTon (copmat FLOAT).

3. (*) DaHHOe uncno npeAcTaBneHo B perucTpe uenbiMm 6e3 geummanbHOro pasgenutens (3ansTton). Hanpumep, ecnu B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcs uncno 600.

4. (**) 3anucb Bo3MoXHa npu Bbibope Tuna BBoAUMbIX 3Ha4eHun FLOAT (nyHkTbl meHio SYS_12.tP, SYS_16.tP).

5. Pernctp 2 «Pa3peweHue npospaMmMupo8aHusi», B Criydae yCTaHOBKM €ro 3HadeHusi B «1», paspellaeT u3MeHeHue
KOHpUrypaumoHHbix pernctpoB Ne 3-117. YcTaHoBKy «Pa3speweHue rnpospamMmmMupo8aHuUsi» MOXHO OCYLLECTBUTb C NMEPCOHarnbHOM
OBM unu c nepegHen naHenu vHaukatopa (ypoBeHb LOAD_00.En). MNpu Hanuumm Bo BTOpOoM peructpe «0» peructpbl 3-117
OOCTYMHbI TONBKO ANS YTEHWS.
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Mpunoxexune B.2 MODBUS npotokon
B.2.1 ®opmaTt kaxgoro 6anTa, KOTOpPbIA NPUHUMAETCA U NepenaeTcsa Nnpuéopamm crnepyroLnn:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwumn 6ut nepepaeTcs nepsbIM.

Kagp Modbus coobLieHus cneaytoLmin:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS

[oe k<16 — konudyecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo Gonee 16
peructpos, nHamkatop NTM-110C B oTBETE OrpaHNYMBaET NX KONMYECTBO A0 NepBbIX 16-Tn perncTpos.

B.2.2 Device Address. Agpec ycTpoicTBa

Agpec npubopa (slave-yctporictea) B cetu (1-255), no kotopomy obpaiaetca SCADA cucrema (master-
YCTPOWCTBO) cO cBouMM 3anpocoM. Korga yaaneHHbin npubop nocbinaeT cBOW OTBET, OH pasMellaeT 3ToT Xe
(cobcTBEHHBIN) agpec B 3TOM nore, 4tobbl master-ycTponcTBO 3Hano, kakoe slave-ycTponcTBo OTBeYaeT Ha 3anpoc.

B.2.3 Function Code. ®yHKUMOHanNbHbLIN KO4 onepauun

MTM-110C nopgaepxumBaeT cnegytowme dyHkumm (MyHKT meHo SYS_10.FC, SYS_14.FC):

Function Code DyHKUMA
03 YUrteHne pernctpa(oB)
04 YUTteHune napameTpa(oB)
06 3anuck B 0auH pernucTp

B.2.4 Data Field. Mone nepepaBaembIX AaHHbIX

lMone paHHbIX coobuwenuns, nocebinaemoro SCADA cuctemon ypaneHHoMmy npubopy, COAepXUT
po6aBoyHO MHpopMaLmio, KoTopas Heobxoanma slave-ycTponcTBy Anda Agetanuaaunn dyHkumm. OHa BkntoYaeT:

® HayarnbHbIM agpec perncTpa n KonmyecTso perncTpoB Ansa dyHkumm 03 (YTeHune)

® afpec pernctpa v 3HayeHune 3Toro pernctpa Ans dyHkummn 06 (3anuce).

Mone gaHHbIX COOOLLIEHMS, NOCKITAaeMoro B OTBET yAaneHHbIM Npubopom, CoOaepXuT:
e konu4yecTBo 6anT oTBeTa Ha hyHkumio 03 1 cogepxMMoe 3anpalumBaeMblX PerucTpoB
® azpec perncTpa n 3HadeHue 3Toro perncrpa ans pyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHUsi KOHTPOJNILHOW CYMMbI

3HayeHVe 3TOro Mons - pesynbTaT KOHTPONS C MOMOLUbID UuKnudeckoro u3bbitouHoro kogda (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHna cooblieHnsi (address, function code, data) nepepatowee ycTpoicTBo
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel, coobuieHusi. MNMprnemMHoe ycTponctBo paccumteiBaeT CRC kof
NPUHATOro coobLleHns 1 cpaBHMBaeT ero ¢ nepegaHHeiM CRC kogom. Ecnn CRC kop He coBnagaeT, 9To 03HayaeT
YTO MMEeT MeCTO KOMMYHUKaLMOHHasa owwunbka. YCTPOWCTBO HE BbINOMHAET AENCTBUWA U HE JaeT OTBET B cCriyyae
o6HapyxeHus CRC owmnbku.

MocnepoBaTensHocTb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6ut) egunmnuamm (FFFFh).

. Ucknirouatowee I ¢ nepebiMn 8 61T Galita cooblieHus n cogepxunmbim CRC peructpa.

. CoBur pesynbTaTta Ha 0AMH 6uT BNpaeo.

. Ecnu cosuraembin 6ut = 1, uckniovatowee VW cogepxumoro pernctpa ¢ AO01h 3HaveHvem.

. Ecnn coguraembivi 6ut Hynb, NOBTOPUTL Liar 3.

. MoBTopaATL Wwaru 3, 4 n 5 noka 8 coBuros He ByayT MMETb MECTO.

. Ncknovarowee UIN co cnepyrowmmn 8 6ut 6arita coobuieHns n cogepxmmbim CRC peructpa.
. MoBTOpATL Warn ot 3 oo 7 noka Bce 6aiTbl coobLeHns He obpaboTatoTes.

. KoHeuHoe copepxnmoe pernctpa v 6yaeTt 3Ha4eHNeM KOHTPOSIbHOM CYMMBbI.

OCoO~NOOOPAWN-=-

Korga CRC pa3melyaeTcs B KoHUe coobuieHns, mnagwmi 6ant CRC nepegaetcsa nepsbiM.
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YreHue Heckonbkux peructpoB. Read Multiple Register (03)

Cnepgylowmi popmart mcnonb3yeTcsa Ana nepegaymn sanpocos oT OBM n oTBeTOB 0T yaaneHHoro npubopa.

3anpoc yctpomnctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS

1BYTE 1BYTE HB LB HB LB LB HB

OtBeT ycTponctea. RETURNED FROM DEVICE:
DATA

Ag%\gggs Fggg;'g;‘ NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Foe «<NUMBER OF REGISTERS» u n <16 — konmnyecTBo 3anpawmBaemblx peructpoB. Ecnu B kagpe
3anpoca 3akasaHo 6onee 16 peructpos, nHamnkatop UTM-110C B oTBeTE OorpaHMYMBaET UX KONMMYECTBO A0 NEPBbIX
16-Tn perncTpos.

Mpumep 1:

1. YteHue perucrpa

3anpoc yctpounctBy. SENT TO DEVICE: Address 1, Read (03) register 1
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OtBeT ycTponctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec
2. 3anucb B peructp (06)

Crnepytowas KomaHaa 3anvcbiBaeT onpeaeneHHoe 3HadeHme B pernctp. Write to Single Register (06)

3anpoc u OTtBeT ycTpouncTtBa. Sent to/Return from device :

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA /VALUE
1BYTE 1BYTE HB LB HB LB LB HB
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MpunoxeHue B.4 PekomeHaaumMm no nporpaMmmMmpoBaHnio o06MeHa AaHHbIMU C

mHaukaTopamm UTM-110C

B.4.1 Mpn onepaumnsax BBoAa/BbiBOAA

(c nporpammHbiM ynpasneHnem DTR/RTS), Heobxoammo

yaepxusatb curHan DTR/RTS fo okoH4aHus nepedadv kagpa sanpoca. [na onpegeneHvss MOMeHTa nepepayu
nocrnegHero cumeona us bydepa nepegaun COM nopta pekomeHAyeTCs MCMofb30BaTb AaHHY0 PyHKUMIO:

void WaitForClearBuf (void)
{
byte Stat;

__asm
{
al:mov dx,0x3FD
in al,dx
test al, 0x20
jz al
a2:in al,dx
test al, 0x40
jz a2
}
}

B.4.2 Kagp oTBeTa oT nHgmkatopa nepegaetcs npubopom ¢ 3agepxkon 3 — 9 MC OT MOMEHTa NPUHATUSA
Kagpa 3anpoca. [Ina oxuaaHusi kagpa oTBeTa He pekoMeHayeTcs ucnonb3oBaTe WinApi: Sleep( ), a ucnonbsoBaTb
OVERLAPPED cTpyKTypy 1 onpefensTtb Nnony4yeHne oTBeTa OT MHAMKATOpa CreayloLwum KogoM:

while (dwCommEvent !=EV_RXCHAR)
{

int tik=::GetTickCount () ;

::WaitCommEvent (DriverHandle, &dwCommEvent, &Rd2) ;
TimeOut=TimeOut+ (: :GetTickCount () -tik) ;

if (TimeOut>100) break;

}

TimeOut — TaimayT Ha nony4eHve oTBeTa.

B.4.3 Tlocne nepenaun kagpa oTeeta npubopy HeobxoamMma naysa =1Mc ANsi NEPEKIIOYEHNS B PEXNM
npvema. [nsa oxuaaHust Takke He pekomeHayeTcs ucnonb3oBaTb yHkumio WinApi Sleep().

B.4.4  Tllpumep pacyeTa KOHTPONbHOW CyMMbl Ha a3bike CU:

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)

{
unsigned int crc;
unsigned char bit counter;
crc = OxFFFF;
while ( number byte>0 )
{
crc "= *buff++ ;
bit counter=0;

// initialize crc

// crc XOR with data
// reset counter

while ( bit counter < 8 )
{
if ( crc & 0x0001 )

{
crc >>= 1;// shift to the right 1 position
crc ~= 0xA00l; // crc XOR with 0xA001

}

else
{
crc >>=1; // shift to the right 1 position

}

bit counter++;
}
number byte--;
}

return (crc);

// increase counter
// adjust byte counter

// final result of crc
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NMpunoxeHune I' - CBOAHaA Tabnuua napameTpos
nHaukatopa ATM-110C

Tabnuya I — CeodHas mabnuuya napamempos uHoukamopa UTM-110C

Ean-

3aBoa-

MyHKT Napametp HULbI [Onana3oH nameHeHus ckue MI';J:;_ Pa3- Mpumeyane
MEHI0 n3me- napameTpa HacT- Aen
= HeHusA
peHus poviku
Pr ] Hacrpon
PrM1 (" I~ 1 I) HacTpolika napaMeTpoB NepBoro BxogHoro curHana Al1
00.oF HwkHWIA Npegen wkanbl TEXH. OT MuHyc 9999 o 9999 0.000 0.001
BXOAHOrO CcurHana en.
01.rn BepxHuii npegen wkanbl | TEXH. OT MuHyc 9999 o 9999 100.0 0.001
BXOOHOrO CUrHana en.
02.dP MonoxeHue 0000. 000.0
neunmansHoro 000.0
pasgenutens 00.00
0.000
03.L1 YcraBka TEXH. OT MuHyc 9999 o 9999 30.00
npegynpeauTensHoin en.
curHanmsaumm MIN
04.H1 YcraBka TEXH. OT MuHyc 9999 o 9999 70.00
npegynpeauTensHoin en.
curHanmsaumm MAX
05.HS | Mmctepesnc TEXH. OT MuHyc 9999 fo 9999 2.000
npegynpeauTensHon en.
curHanmsauumn MIN, MAX
PrmMm2 (P rn E HacTtpoika napameTpoB BTOpOro BXxogHoro curHana Al2
00.oF MapameTpbl aHanormyHbI
napameTpam HaCTPOWKN
08.HS | nepBoro BxogHoro
curHana Al1
ind ( L Cf) Hactpoinkn nigukauumn
00.n1 MapameTp, KOTOpPbIN 0000 — PrMm1 0000
BbIBOAUTCS Ha 0001 - PrM2
LmdpoBon gucnnen
01.dP lMonoxeHue 3anaTon 0000 - 0000, 0002
0001 - 000,0
0002 - 00,00
0003 - 0,000
0004 — nnaBatoLas
3ansTasi c orpaHu4eHneM
000,0
0005 — nnaBatoLas
3ansTasi c orpaHu4eHneM
00,00
0006 — nnaBatoLas
3ansTas
02.bL Pexum nHgukaumm npu 0000 — nHankaums 0000
OTCYTCTBUW CBSI3U nocrneaHero 3HauYeHust
0001 — muratoLlee
nocrnegHee 3HaYeHue u
cumsonsbl “Err”
0002 — muratoumne
cumsonsl “Err”
SYS ( S 'Zl 5) O6LwWue cucTeMHbIE HACTPOUKM
00.id Koa (mogenb) 00.46
VMHOMKaTopa
01.ur Bepcusa nporpammHoro 00.06
obecneyeHusi
02.nd CeTeBoll agpec (Homep 0000-0255 0001 0001 0000 — oTknto4eH

MHAMKaTopa B CETH)

OT ceTun
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Epn- 3aBopa- w
NyHkT n HULbI Avana3oH nameHeHus ckue ar Pas-
apameTp n3me- MpumeyaHue
MeHI0 n3me- napameTpa HacT- HeHMS: Aen
peHus pPOMNKN
03.br CkopocTb 06MeHa out/c 0000 — 2400
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400 0009
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
04.Pt KoHTponb YyeTHoCTU 0000 — 6e3 koHTpons
YeTHOCTM
0001 — KOHTpOSb MO 0000
YeTHOCTM
0002 — KOHTpOrb NO
HEeYeTHOCTH
05.St Cron 6ut 0000 — ogunH 6ut
0001 — gBa 6uTa 0000
06.PK | CeTteBoW Tn ycTponcTea 0000 — Slave
0001 — Master 0000 0001
07.Pr [Nepuog onpoca 1-10000 mc 1000 0001
08.tM TavimayT oTBETA 10-10000 mc 900 0001
09.du Anpeqonpamwaaemoro Ot 0000 po 0255 0001 0001
ycTponctea 1
10.FC | CeteBas dyHKUMS 0003 — dpyHKUMA 3 (YTeHne
ornpaLuvsaemoro perucTpos) 0003
ycTponctea 1 0004 — cpyHKUMSA 4 (YTeHne
napameTpoB)
11.rG Homep peructpa Ot 0000 go 9999
onpaLumMBaemoro 0001 0001
ycTponctea 1
12.tP Twvin gaHHbIX 1 0000 — INT BbiGupaeTcs gns
0001 — LONG TUMOB YCTPOWCTBA
0002 — FLOAT 0000 0001 Master n Slave
0003 — SWAP-LONG
0004 — SWAP-FLOAT
13.du A.qpecionpamwaaemoro Ot 0000 po 0255 0001 0001
ycTponcTea 2
14.FC | CeTeBas dyHKUMs 0003 — dpyHKUMA 3 (YTeHne
onpatumMBaemMoro perncTpos) 0003
ycTponcTea 2 0004 — cpyHKUMA 4 (YTeHMe
napameTpoB)
15.rG Homep peructpa OT1 0000 go 9999
onpalumMBaemMoro 0002 0001
YCTPONCTBA 2
16.tP Twvin gaHHbIX 2 0000 — INT BbibupaeTtcs ans
0001 — LONG TUMOB YCTPOWCTBA
0002 — FLOAT 0000 0001 Master n Slave
0003 — SWAP-LONG
0004 — SWAP-FLOAT
SAVE (5 H (] E) CoxpaHeHue napameTpoB
00.En | CnyxebHas
nHdopmauus
01.uS | 3anucb napameTpoB B 0000 0000
3HEeproHe3aBUCUMYHO 0001 — 3anucatb
namsTb
L oHd
LoAd (L O ) 3arpy3ka napameTpoB
00.En PaspelueHve 0000 0001
nporpaMMMpoBaHus no 0001 — paspeLueHo
cetn ModBus
01.uS | 3arpyska HacTpoek 0000 0000
nonb3oBaTens 0001 — 3arpy3utb
02.FC | 3arpyska 3aBOACKMX 0000 0000
HaCTPOEK 0001 — 3arpy3uTb
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INlucT pernctpaumm nsameHeHnn

Homepa nncTos (cTpaHuLl) Bcero 3
Nam. nmcToB Ne Bxogsawwmin Ne conposoxagato- Moan. fata
B [IOKY- [OKyMeHTa Lero AoKyMeHTa 1 aata
Name- 3awme- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 31 31 Mapukot | 05.08.2013
0.4.
1.01 31 31 BHeceHbl nameHeHuns B Mapwkot | 12.09.2013
COOTBETCTBUWN C HOBOM 0.4.
NPOLUVBKOW
1.02 31 31 BHeceHbl uameHeHuns B MapwkoT | 26.11.2013
COOTBETCTBUWN C HOBOM 0.4.
NPOLUVBKOW
1.03 31 31 McnpaBneHbl HETOYHOCTU B Mapwkot | 03.03.2014
TekcTe 0,A.






