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HeboAbLuOM
anurpacp

B 5TOM KOTOAOre Mbl PACCKA3bIBAEM O AUHENKe
3AEKTPOM3MEpPUTEAbHBIX MprBopoB. Co3AaBAA

3TU MPOAYKTbLI, Mbl CTPEMUAUCH CAEAATb UX BoAee
MOAE3HbIMU, MPUBHECH B OTPACAb TO, Uero, Ha HALW
B3rASIA, €M AOBHO HE XBATOAO.

Mbl paboTaeM B copepe npmbopocTpoeHnsa 6oaee
10 AeT. PeaAn3ayeM KOMMAEKCHbIE MPOEKTHI

Mo OCHALLEHWNIO 9HEPrOOBbHEKTOB 0BOPYAOBAHUEM

M He MOHOCABILLIKE 3HAEM O HYXXAOX IKCMAYATALMM.
3anycTtmne 6oaee 1000 06bLEKTOB PA3HOIO YpOBHA
CAOXXHOCTU, Mbl HOKOMUAU AOCTATOUHO KOMMETEHLUUN
M 3KCMepPTU3bl, UTOBbBI CO3AATb AUHENKY MPUBOPOB,
OTBEUCIOLLNX COBPEMEHHbBIM PEAAUAM U 3ATIPOCAM
COMBIX B3bICKATEAbHbIX MOAb30BATEAEN.

Hoaeemca, uto oT paboTbl C HUMKU Bbl moAyumnTe
CTOABKO »€& YAOBOAbCTBMUSA, CKOAbKO M Mbl B Npoliecce
MX CO3AQHMA.

ByaeM paabl 06pPATHOM CBA3U, KOTOPASA MOMOXKeET
MOBbBICUTb KOMOPOPT UCMOAB3OBAHUSA
HALMX NPUBOPOB.
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OTKpoBeHUSNA 10 00O

YeAOBEeKO-4ydcCcoB

pa3paboTUumnKa o, ot cosens

NPOAYKTHI MPUHLMMUAABHO
HOBOIO YpPOBHA.

KoMaHaO npoekTa:

Muxaua Muporos
PykoBoauTeAb

Moga uctopua B paspaboTke 6ep€T HaudAao B UYebokcapax (CToAMLE POCCUMCKOro U MAEHHBIN BAOXHOBUTEAD
1 npubopocTpoeHnsa). [lMoAyumB o06PA3OBAHME MO CHELUUMAABHOCTU <«YMPABAEHWE B
5 TeXHMUeckux cuctemax», B 2011 roay a9 HAUAA pabBoOTyYy B HAMPABAEHWUU POA3IBUTUA EBrenunit UAIOXUH
\ oy MHAYCTPUU KOHTPOABHO-U3MEPUTEAbHBIX NPUBOPOB. NepBbIMUM MOUMKU MPOEKTAMU BblAK CACAVA, UTOB BCE
- TPEXPA3Hble naMepuTeAbHble Npubopbl. K 2013 roay cepusa AAHHbIX YCTPOMCTB Y>Ke BbIAC MO YMy

BbILLUAQ HO PbIHOK U K TEKYLLEMY MOMEHTY, ABASETCA CAMOM MACCOBOMN CpeAn POCCUNCKMUX
NPOAYKTOB B 3TOM CermMeHTe. PoMaH AgaHacbes

CaMbln rAaBHbIM no KU
B 2019 roay a9 NpUWEA B KOMOHAY MUKPOMPOLLECCOPHBIX TEXHOAOMMIN C UETKOM LLeAbIO —

PEeaAM30OBATbL CBOM MOTEHLMOA W BbIBECTU paA3pabaTbiBAEMble pelleHUs HA HOBbIM ApTéM PoMaHoB
< ypoBeHb. [loaBMAOCbL U&TKoe ollylleHMe, UTO A B KOMAHAE eAUHOMbBILUAEHHUKOB
'AnaBHbIM Nno NPUCAM MporpamMMupoBan
MY HAC MOAYUMUTCHA HE MPOCTO PACLUMPUTD HOMEHKAGTYPY, O CO3AATb MPOAYKT, AHAAOroB npPOrpaMMbl
KoTopoMy HeT!

UBaH BaaumoB
BbAaroadpsa HOAMUMIO B KOMMOHWUKU CMEeLOAUMCTOB POA3HOMO MPOCPUAL, MOAYUUAOCH

pacwmpunTb camo noHaTmne KUM, AOMOAHUB ero OCLUAAOTPACOOM M MYCKOBLIMU OPraHAMMU,
MO OHOAOTMKU C COBPEMeHHbIMU ycTponctBaMm P3A. Mbl CAEGAGAUM HEBO3MOXKHOE:
CO3AQAU MPUHLUMMOABHO HOBYIO OPXUTEKTYPY NMpubBopda, KOTOpaAs MO3BOAAET YMTu OT
AOPOroCTOALLMX KOMMAEKTYIOLWLMX, UTO MOAOXKUTEABHO CKA3bIBAETCA HO ce6ecToOMMOCTHU
N CAOXHOCTU MPOU3BOACTBA. [TOMUMO TEXHUKO-KOMMEPUECKUX XAPOAKTEPUCTUK OAHUM
N3 KAIOUEBbLIX AA HOC CPOKTOPOB NpU pa3paboTKe BbIA AM3ONH YCTponcTB. BarkHo He
306bIBATb, UTO Mbl HE MPOCTO 3AKPbIBAEM MOTPEBHOCTb B NPUBOPAX, O CO3AAEM BeLUU, C
KOTOPbIMU €XXeAHEBHO PaBOoTAIOT AlOAU. BULLEHKON HO TOpPTe CTAAO MOAL3OBATEAbCKOE
nporpaMMHoe obecrneueHne, KOTOpOe CO3ACQET TMPUHLUMAMAABHO HOBbLIM  OMbIT
B3OMMOAENCTBUA C NMpUBopoM, ocobeHHO MoBuAabHoe MMO.

KOHCTPYKTOPCKMX
AEA MacTep

UAba CTenaHoB
UTo6bl BCE BbIAO
no KpacoTe

CeroaHs, MoCAe 30BeplleHMa pa3paboTKM, Mbl YKe BUMAMM OBPATHYIO CBA3b
OT 3KCMAYATALMU U C YBEPEHHOCTbIO MOXXEM CKA3ATb, UTO Y HAC MOAYUMAOCD.
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HoBble cTOHAQPTHI
U3IMEepPEeHUM

C MOMEHTO CO3A0HMA MATHUTOIAEKTPUUEcKoro npubopa BecToHa B 1888 roay MpPOLUAO MHOTO AeT.
C Tex nop NpubBopbl AAA U3MEPEHUA SIAEKTPUUECKUX BEAMUUH PA3BMBOAMUCDE M B COBpPEMEHHOe BpeMsa
CTOAM MOAHOCTBIO LIMQPPOBLBIMU M MHOFOCPYHKLUOHOAABHBIMU. AASl BOABLUMHCTBA CMELUAAUCTOB
OHM XOPOLIO 3HAKOMbI, U MCMOAb3YIOTCA GYKBAABHO HO KOXKAOM BOXKHOM Y3Ae 3HEProoBbeKkTa:
reHepaTopbl, TPAHCQPOPMATOPLI, CBOPHbIE LWUHBI, AMHUM DAEKTPOMEPEeAQU U T.A.

Ho Haw B3raga, MpUWAO BpeMsa MpUBECTU YPOBEHb ULMOPOBLIX MPUBOPOB B COBPEMEHHYIO
PEeaAbHOCTb U AQTb TOAUOK MHXXEHEPHOM MbICAUM B OTPACAU. MHOTME KOMMAHMKU CO3ACBOAM TAKMUE
MPOAYKTbI, OTTAAKMBAACH OT MNAPOAMIMbl MUHUMOABHOM LEeHbl WAM TPeBGOBAHMM CTAHAOPTOB.
LnppoBble MOKA30HUA B cBoe BpeMA GblAM MOAHBIMWU U MPUBHOCUAM B CXEMY LIKAGRA <«CBEXMUM
BeTep» COBPEMEHHOCTU. HeKoTopble KOMMAHUU AOBABUAM B CBOW pPeLUEeHUs OMUUU AAA UHTErpaLmm
B TEAEMEeXOAHUKY M KPACKBble, HO HEe POCCUMTOHHbIE HO HemnpepbiBHYK MHOMOAETHIOW paboTy
MK-aKpaHbl. KoK MPOBMAO, 2TU pelleHus BblAM HEeAOCTYMHbI AASl MACCOBOrO CpeAHepPbIHOUHOMo
npuMeHeHus.

PeaAn3aya cBom NpuBopbl Mbl U3BHOUAABHO OPUEHTUPOBAAMCH HO CTOHAOPTBI OTPACAU M TPeBOoBAHMA
K aTTecTauMu npubopoB, KAK CPEACTB M3MepeHUn. Ho 3Toro 9BHO HEeAOCTATOUHO. PeaAbHbIM OMnbIT
Pa6oThl HO 06bEKTAX MPUBEA HOC K HOBbIM MPOAYKTOBbLIM CBOMCTBOM.

DKCMAYATALMA UYACTO CTABUT MOPKEPOM TMPEAEAbHYID BEAUUUHY, OTOBPAXKAEMYID CTPEAOUHBIM
npméopomM. MMeHHO MO3TOMY Mbl PEAAU3OBAAM OBTOMATUUECKYIO CMEHY LBeTa MHAMKATOpA B MPUC,
B 30BMCUMOCTU OT OTKAOHEHWUHA NApPAMETPA. A CAOMU MHAMKATOPLI BOAbLUMMU U ApKUMK. Kpome Toro,
HOBAIOAQA MUUMTEAbHOE WCMOAb3OBAHWE CPYHKLUU MPOrpaMMUPOBAHUA M HACTPOUKKM npubopa
uepes KHOMKU AULLEBOMN MAHEAU, MOABUAOCH UETKOE OCO3HAHMWE, UTO Mbl 0693aHbI 3TO U3MEHUTb. U
ceryac HO HAWMX YCTPOMCTBAX BCEro OAHA KHOMKA. Huuero AuwHero. HacTpoMka MpomnsBoAUTCA
uepes O, KOTOpoe AQPUT TOAbKO TMOAOXKUTEAbHblE 3MOLMU. B MOMEHT poXKaeHUsa uaen 3anucu
OCLIMAAOTPAMM OT €& MOAb3bl MYUPOLLUKU MOLIAM MO KOXKe: 3TA PYHKLUA MO3BOAUT CAEAATb ThICAUM
OBbEKTOB MPO3PAUHBIMU AAF PACCAEAOBAHUA OBAPUIN 6€3 3HAUMTEABHbBIX 3ATPAT CO CTOPOHbBI CAYXKG
3KCNAYyaTALUMU. Bce aTn Bewn He MpPeAYCMOTPEHbl TEKYLMMU CTAHACGPTOMM, HO, HO HOLL B3rAdA,
MPWLLAO BpeMsa 30A0BATb HOBYIO MAGHKY.

Muxaua Nugoros

UPUC ykpacur
BALUU OObEKTbI

Auenkn KPY, KCO, 4KHO

LLIKagobl peAeMHOM 3aLWmnThI
M OBTOMOTUKM

MoHeAM YynpaBAeHUS

Lkagobl HKY




O6bLliee onuMcaHue
BCeU AMHEUKMU

YctpomncTtea cepun MPUC obbeanHEHDBI OBLLMM MOAXOAOM K UX PA3POABOTKE U 3AAOXNKEHHBIMU B HUX MHHOBALMAMU. [pnbopsbl
ABAAIOTCH YHUBEPCOAbBHBIMU AAS M3MEPEHUM B ceTax KaK ¢ nepemMeHHbiM (AC), Tak M mocToaHHbIM (DC) TOKOM, MPOCTHI
B MCMOAb30OBAHMUU, MOAAEPXKMBAIOT 30MNUCH OCLUAAOTPAMM B gpopMaTe COMTRADE 1 pab6oTty yepes MobuabHoe [10O.

OTAUUKNA MPUBOPOB 3AKAKUAIOTCA B KOHCTPYKTUBHOM MCMOAHEHUUU KOPMYCA U UHAMKATOPOB. AMHENKA MPUBOPOB cepuun
NPUC NpUHLMMUAABHO AEAUTCHA HO ABO TUMO: OAHOGPA3HbIE U TPeXPad3Hble U3MEPUTEAN.

MpeAHO3HOUEHbI AAA M3MEPEHUA U UHAUKALUU McnoAb3yloTca AAS U3MEPEHUS B TPEXCOA3HbIX
3HOUEHUM IAEKTPUUECKUX BEAWUMH PEXKMMOB CXEeMaX, BKAKUAIOT ABA BUAO YCTPOMCTB:
pPO6OTbl B OAHOQPA3HbIX CETAX MOCTOAHHOIO WMAMU UPUC-96 - ABYXCTPOUHbLIM NMpubop B rabapuUTHOM
NepeMeHHOro TOKA, HOMPAXXEeHUS, YUACTOThI. MCMOAHEHUU  «96». U3MepgaeT, paccuuTbiBOET
M oToBpaXKaeT 16 SAEKTPUUECKUX BEAUUUH.
OAHOPO3HblEe MNpPUBOPbI MPEeACTABAEHbI B  ABYX MpeKpacHO COOAOHCUPOBAOH AAS OPrAHU3ALUU
NCMOAHEHUAX: n3MepeHMa Ha gquenkax 6-35 kB. Hanpumep,
UPUC-O - yHWKAAbHOE FABAPUTHOE MCMOAHEHMUE, HO AUEMKOX C BbIKAIOUYOTEAAMU OH OTOBpOAXKAET
Cc AMaMeTpoM 115 MM. opa3sbl Ia u Ic, a HO AUeNKaX ¢ TPAHCOPOPMATOPOM
Mpubop MNOAAEP)KMBOET MOAYAU pPACLUMPEHUSA Hanpa>keHna nokasbiBaeT 3UO M UaCTOTY CeTU.
PYHKLMOHOAQ. UPUC-120 - TpeXCTPOUHbLIN NMPUBOP B raB6ApPUTHOM
UPUC-O2 - rabapuTHOE UCMNOAHEHUE <«O2» AASA MCMOAHEHMUN «120». Mpubop n3Mepsaer,
KOMMOKTHbBIX 9AEKTPUUECKUX LLUKOAGOOB. PACCUNTBIBOET U OTOGPAXKAET 21 3AEKTPUUECKYIO
BEAUMUUMHY. [MoAAEPXKMBOET MOAYAU PACLUMPEHMUS,
POYHKLUUOHAABHO MPUBOPLI MAEHTUUHDI. eCTb BO3MOXHOCTb YBEAUUUTb UMCAO BXOAOB/
LLnpokne AMAMA3OHbI M3MEPEHUN U HOACTPOWMKU BbIXOAOB U A06aBUTb NopT Ethernet.
UCKAIOUOIOT HEOBXOAMMOCTb BbIGOPA POA3AUUHbBIX
WCMOAHEHUN - BCE HEOBXOANMBIE HACTPOMKMN MOXKHO TpéxgpasHble  mpubopbl MMET  BCTPOEHHbIN
30A0Tb MPOrPAMMHO B XOAE HOAGAKU MPUBOPOB. OCLIMAAOTPACP WM  MOTEMOATUUYECKWE MYCKOBbIE
Mpumernaa UPUC, Bbl o6ecneunBaeTe YHUOPUKALMIO OPraHbl MYCKA 3AMUCU OCLLUAAOTPAMM OHOAOTMUHO
NPUMBOPHOIro MNAPKA OAHOCPA3HbLIX MPUBOPOB. TEPMUHOAOM P3A. MMepexoaHble npovecchl
ouKecunpytotca B copmate COMTRADE. Hawwm
MPUC  MoOXeT UCMOAb3OBOTbCA B  KOuecTBe npmbéopbl HecYT  AOMOAHUTEAbHYIO  LLEHHOCTb
MHAMKaTOopa PIMH cuAoBoro TpaHcogoopMaTopa, ANAS WH>XeHepoB 3KCMAYATALMUM, TAK KaK
PErncTpaTOpPa OCLUAAOIPAMM B CETU ONMEPATUBHOIO ABASIOTCH HE TOAbKO CPEACTBOM U3MEPEHWUS, HO U
TOKO MOACTOHLUN. PErUcCTPATOPOAMU ABAPUMHBIX COBBITUN.

Bbl He 3aMeTuTe MaMeHeHUe BIOAXKETA MPU NOCTABKe dueeK 6-35 KB. lNMpn 3aToM quenkn 6-35 KB cTOHOBATCA MHTEpecHee
C 3TUM CTUAbHbBIM N3 AEANEM. A PYHKLNOHAA CUCTEMDBI LLUNPE.

CEPTUPULUUNPOBAHHBIE CPEACTBA USMEPEHUA

79513-20 |,

roAc
ropoHTUMN
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OnucaHune ycrtpomcrtea

MPUC-96 — 3T0 HOW nepBeHel, MNPeAHO3HAUEHbIM AAA M3MEpeHUsa
M UHAMKOLMU 3HOUEHUM DAEKTPUUECKUX BEeAMUMH pPeXMMoB pabBoTbl
IAEKTPUUECKUX CeTEeN MepeMeHHOro TPEXGPA3HOro TOKA.

YCTPOMCTBO MOAOMAET AAA KOHCEPBATUBHbLIX KAMEHTOB, BHELLHE NMpUBop He
BbIGMBOETCA M3 PAAQ MPUBbLIUHBIX KOHTPOABHO-M3MEPUTEABHbBIX MPUBOPOB U
MMeeT CTOHAQPTHblIe ra6apuThl. Bce MHHOBALMKM COKPbLITHI BHYTPM.

2To nepBbIM NPUBOP C YHUPUUMPOBAHHBIM OHOAOTOBbIM BXOAOM. HeT HYXKAbI
noABUPATb creunMaAbHOE UCMOAHEHME, TOK 1 A AU 5 A n Hanpa>keHne 100 B
nam 400 B BbiGupaeTca NporpaMMHoO.

BblcOKOS TOUHOCTb — HEOTbEMAEMAA UACTb M3MEPUTEABHOIO Npubopa. ALLM
C BbICOKOM PO3PAAHOCTbIO U AUCOCPEPEHLIMAABHBIM BXOAOM oBecneumBaioT
TOoUHOCTb U3aMepeHua MPUC Ha yposHe O.2%.

AAa OTOBpOXKEeHMa 3HaueHur, Ha 6Bopty MPUC uMeoTca MHAMKATOPLI
BbICOTOM 25 MM, XOPOKTEPHbIE AAS YCTPOMCTB OOAbLUMX FABAPUTHBIX
pa3MepoB. BAaroadps aToMy BoOCMpUATME TMOKA3AHWMM yYaobHo. Lieert
KOX>AOIMO PAAQ MHAMKALMKM MOXKET U3MEHATbCA B 30BUCUMOCTU OT 3HAUEHUN
TOKO UAU HOMPSXKEHUSA.

30MMcb OCUMAAOFPOMM UM MATEMATMKA MYCKA 3AMUCU  OCLMAAOTPAMM
CO3AQHbI CMEeUMAAUCTOMUM MO PeAerHoON 3awmnTte m ceropHsa MPUC-96 He
MMeeT aHaAoroB B Poccum n CHI.

Mpubop NnoaaepP>XMBAET COBPEMEHHbIe KOMMYHUKALLMOHHbIE MPOTOKOAbLI AAS
MHTepgenca RS-485, a Tak>kKe OCHALWEH BecnpoBoaHoOM cBA3bto Bluetooth,
UTO MO3BOAAET KOHCPUIYPMUPOBATL MPUBOP, CHUMATb MOKA3AHMA M MOAYUATb
OCLMAAOTPOMMbBI, HE AOTPATMBAACH A0 NpUBopa.

UHTeppenchl
CBA3MU

RS-485
Bluetooth 4.2

KOMMQHMKGLIMOHHbIe
MPOTOKOADI

Modbus-RTU
IEC 60870-101

MHOITOM®YHKUNOHAABbHbBIU MPUBOP

16

3AEKTPUUECKUX

BeAUUUH 3
uBeTa

KAacc TouHoOCTH VHAMKALMM

0,2 ==
’ BblCOTA 3HAKA

CBeToaMOAHOSA
MHAMKOLUA



TexHunueckue XAPOAKTEPUCTUKHU

Pa6ouuin
TeMnepaTtypHbIn
AuvanasoH

- 40 °C
+ 85 °C

AHaAorosble
BXOAbI

3xI -1/5 A
3xU - 100/400 V

AUCKpeTHbIN
BXOA U BbIXOA

FAPAHTUYA

MAKCUMETP

road

YCcTponcTBo

AHaAoroeble BXOAbI

HoMuHoAbHOS vacToTa, Y, 50/60
Pa6ounit AnanasoH yacToThl, 'L, 45 - 65
KoAMUecTBO OHOAOIOBbIX BXOAOB, LT 6
KAacc TouHoCTH +0,2%
TokoBble BXOAbI
TokoBble BXOAbI, LUT 3
HOMUHOABHBLIN TOK ITHOM 1 5
ANANA30H N3MEPEHUA TOKA, A 0,01-21 0,05-10,5
AANTEABHO 30
TepMUUecKas CTOMKOCTb, He Boaee, A B TeueHune 60 c 50
B TeueHne 1 ¢ 500
MoTpebAraeMaa MOLWHOCTb LLener nepeMeHHoOro Toka, BA, He Boaee 0,01
Bxoabl no nepeMmeHHOMYy HANpPA>XeHUIO
Bxoabl Mo HOMpsS»XXeHUIo, WT 3
HoMuHoAbHOEe Hanps»keHue UHoM, B 100 400
AMNONA30H U3MepeHUn HanpsaxkeHun, B 5-150 20 - 600
AonycTtuMmoe Hanpa>keHue, B ANATENBHO 625
B TeueHune 1 ¢ 2000
MoTpebagemana Mo HOCTb, BA, He Boaee 0,01
AUCKpEeTHbIN BXOA
Hanps»keHue cpabaTbiBOHWA HO MepeMeHHOM ToKe, B, He MeHee / He Boaee 159 / 167
Hanps»keHne cpabaTbiBOHUA HO MOCTOAHHOM TOKe, B, He MeHee / He Bonee 164 / 170
Hanps»keHue BO3BPATA HO NepeMeHHOM ToKe, B, He MeHee / He Bonee 125 / 141
Hanps»keHue BO3BPATA HO MOCTOAHHOM TOKe, B, He MeHee / He Boaee 97 / 107
MpeaeAbHOE Hanps»XeHne TENAOBOM CTOMKOCTH, B 300
AAUTEABHOCTb CUFHOAG AASl CPOBATBIBAHUSA BXOAQ
HO MOCTOAHHOM / MepeMeHHOM TOKe, MC, He MeHee 25/ 30
YCcTaHOBMBLLUEECH 3HAUEHME TOKA, MA 2,5+3%
MowHOCTb, NoTpebAaeMas BXOAOM MPU HOMUHOABHOM Hanps»XXeHuu, BT, He Boaee 0,77 = 3%

COXPAHAET B NAMATHU

MOKCMMOAbHbIE

3HAUEeEHNA BEANUNH



AVCKPETHBIN BbIXOA, CxeMbl NoOAKAIOUYEHUSA

ANANa30H KOMMYTUPYEMbIX HOMPSXXEHUN MEPEMEHHOIro U MOCTOAHHOIO ToKa, B 10 - 265
KoMMyTupyeMbit mepeMeHHbIN ToK (AeNcTBME 3aMbIKAHWE/ pa3MblKaHMe),
A, He B6onee 8
KoMMyTupyeMblit MOCTOAHHbBIN TOK (AEMCTBUE HO PA3MbIKAHME) MPU OKTUBHO- ma3a A @
MHAYUKTUBHOM HArpy3Ke U NocTtosaHHom BpeMeHn oo O,02 ¢, A, He Boaee 0,3 *
KoMMyTupyeMblt MOCTOSAHHbLIN TOK (AEMCTBME HO 3aMbIKAHMKE), A, He Boaee 8 Cpq3q B ** Pe——
L
Pasa C - *
MutaHue Hes
HOMWUHOAbHOE HanpaXKeHue NUTaHug, B 220 24 PaoboTaeT eMquAb *
PaGoumnit AMANO30H HAMPAXKEHUA NepPeMeHHOro B CeTdXx C Unl Ucl Us
OMepaTUBHOIO TOKA ¢ uacToTom 50(60) Ny, B 80 - 305 - NOCTOSHHbIM,
Pabounin AMONA30H HAMPSYXKXEHUA MOCTOAHHOIO
onepaTUBHOro Toka, B 110 - 385 9 - 36 HEPEMEHHbIM,
MoLwHOCTb NoTpebAeHUa OT Lenu NUTaHua, BT, He 6oaee 7,5 BblnngAeHHblM
TOKOM

3AEKTpMHECKGF| NMPOYHOCTb

ConpoTUBAEHNE N3OAFLIMN MEXAY BCEMU FPYMMAMM KOHTOK- 40 MOM
TOB NPU HOPMAAbHbBIX KAUMATUUECKMUX YCAOBUAX, HE MeHee npm 2400 B
MPOUHOCTb M30AALMKU (MCMBITOTEABHOE MepeMeHHoe 2000 B;
HOMPS>KEHME MeXXAY BCEMU FPYMNAMM KOHTOKTOB) 50/60 T'u; 1 MUH. A0V loh BRI

1007400 V

UHTepencbl U NPOTOKOADbI CBAA3U

RS-485 Modbus-RTU, TOCT P M3K 60870-5-101-2006
Bluetooth 4,2 Modbus-RTU
Ocuuanorpacp

Bpema npeaoBapumHom 0,5
3anumcu, ¢

Bpema 3anucu, ¢ oT 2,7 Ao 32
MOKCHMMOAbHOE KOAMUECTBO XPOHUMbIX B MAMATU OCLIUAAOIPOAMM 29

BoAbLLle BAPUOHTOB NMOAKAIOUEHUA MOXXHO HANTH
. B PYKOBOACTBE MO 3KCMAYOATALMM HO HaAWeEM canTe www.i-mt.net
MH'repqoeMc MOAb30OBATEASA

KHonku ynpaBAeHUd, WT

CeMucerMeHTHble MHAMKATOPDbI, LUT

CBeToAMOADBI MHAMKALMM, LT 8

15



KoHcTpyKTHUB

KOHCprKTMBHoe UCNOAHEHUe

CTeneHb 30LWnTbI AAA KOopnyca B cooTBeTcTBUM ¢ TOCT

14254-2015 / IEC 529-89, He HUXKe IP40
CTeneHb 30LWMUTLI AULLEBOM NAHeAU B cooTBeTcTBUMKU ¢ TOCT

14254-2015 / IEC 529-89, He HWxe IP56
YcAoBUA aKCNAYATALMMU T , Pa_ @m0 uen
PaGouunit AnanasoH TemnepaTyp, °C oT -40 a0 +85
BAoykHOCTb nMpun +25°C, %, He Boaee 98
ATMOCQpepHOe AQBAEHME, MM. PT. CT. 550 - 800
BbicoTa HOA YpoBHEM MopS, M, He Boaee 2000
CpeAHUM CPOK CAYXKObI, He MeHee, AeT 20
Me)XMoBepOUHbIN MHTEPBAA, AET 4

CpeaHss HOPABOTKA HO OTKA3, HE MeHee, YacoB 250 000
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YKpOLLIeHl/Ie BALUMX OOBbEKTOB C LIMPOKMM QOQYHKLMOHAOAOM

PVIC




OnucaHue yctpomcTea

MPUC-O no AOCTOMHCTBY OLLEHAT AOAU, AAS KOTOPbLIX 3CTETUKA He MYcTon
3BYK U MpurobpeTada NPOAYKT, OHM HE MPOCTO XOTAT 30KPbITb MOTPEBHOCTD,
HO U MOAYUUTb YAOBAETBOPEHME OT €ro UCMOAb3OBAHMSA.

I'IpM6op npeAHA3HAUEH AANA n3IMepeHmqd n NMHANKALNN 3HAUEHUM
OAEKTPUYUECKUX BEeAUUUH pexmnmoB p06OTbI B OAHOQOA3HbIX cCeTax
MOCTOAHHOIo MAM NepeMeHHOro TOKA. B an6ope PEAAN3OBAHO YeTblpe
UHUBEPCAAbHbBIX BBICOKOTOUHbLIX KOHAAQ M3MePEHNA KOK NMepeMeHHOro, Tak
N MOCTOAHHOIO TOKA MAM HAMPAXEHUNA. BACII'OAGpFl nM anGOp C06p(]/\ BeCb
CNeKTP OAHOQPA3HbIX M3SMEPUTEADBbHDIX ﬂpVIGOpOB B OAHOM UCMOAHEHWN.

B npubop BCcTpoeHbl 60AbLUME TpexuBeTHble MHAUMKATOPbLI BbICOTOM 33 MM.
MPUC-O nmeeT TpM LBETA MHAMKATOPOB, KOTOPbIE MEHAIOTCA OBTOMATUUECKHN
B 30BMCMMOCTM OT YPOBHHA BXOAHOIMO CUrHAAA. Mpu 23TOM npubop oueHb
KOMMOKTHbIM - TOALLMHA Bcero 4 cM. AAA OGOAbLUEM HOFAAAHOCTU U
MOHUMOHUA HOMWUHOABHOM HATPY3KU MPUCOEAMHEHUS Mbl POA3MECTUAU B
npmnbope Gaprpacp. C 6aprpagomM NPOLEHT OT NPEeAEAbHOrO MAKCUMMYMA
TPOHCAMPYETCH CPA3y HA MOAOCKU MHAMKATOPOB.

Mpubop NpeAyYycMaTPMBAET MOAYAb PACLUMPEHMS, KOTOPBIM KPEnmUTCA C3aAM.
Mbl HO3BAAWM ero — pPOK3aK. ECTb oueHb MHOIMO BAPMALMIA PIOK3OKOB, KAK
AASl PACLUMPEHUA AMCKPETHBIX BXOAOB M BbIXOAOB, TAK U AAA MHTErpaumu
C TEeXHOAOTMUECKOM OBTOMATUKOM. ECTb PIOK3OK C KOMMYHMKALMOHHbBIMMU
MOPTAMU U MPOTOKOAGMU OBMEHA MHOQPOPMALLMEN.

MPUC-O — 3TO NOHATHAA U CTUABHOA MHAMKALMSA, COUHbBIM AM3AMH, Baprpac,
OAMH MPUBOP AAS BCEro CMekTpa M3MepeHUM, KOK B CeTaX C NMepeMeHHbIM
TOKOM TOK M MOCTOAHHbIM. [1pOCTO OPAHTOCTUMUECKOS YHUEUKALUS U
6e3ynpeyUHocTb KAaccoB TouyHocTh O.1 n O.2, NPOrpAaMMHO HACTPOMBAEMbIN
AMNOMNO30H M3MEPEeHUM, 30MUCb OCLMAAOTPOMM U MOBUABHOE MPUAOXKEHUE,
PIOK3OKKU paCLUMPEHURA, BOAbLLUME MHAUKOTOPDBI, ABTOMATUUECKU MeHsaLWme
LBerT.

UHTeppencsl
CBA3MU
RS-485

Bluetooth 4.2
Ethernet

KOMMQHMKGLIMOHHbIe
NMPOTOKOADI

Modbus-RTU
IEC 60870-101
IEC 60870-104
IEC 61850-8-1
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TexHUUeCKUe XapAKTEPUCTUKHU

KOHOAQ \
naMepeHma ,alj
TOKO g

-+

KAHAAQ
n3aMepeHmnd
Hanpa>xxeHunq

Pa6ouun
TeMnepaTypHbIK
ANAMNA30H

- 40 °C
+ 75 °C

MutaHune

- 230 B (AC/DC)

° 24 B (DC)

AHaAoroeble BXOADI

HOMUHOABHOSA UACTOTA (AAA MEepPeMeHHOro Toka), My 50/60
PaBounit AMana3oH YacToTbl (AAS MepeMeHHOoro Toka), Ny 45 - 65
KoAnuecTBO OHOAOIMOBbIX BXOAOB, LUT. 4
KAaacc TouHOCTM DC:+0,1% AC: £ 0,2 %

TokoBbilt BxoA I,

HOMWHOABHBIN TOK THOM

100 MA (4..20 MA, 20 MA); 200 MA; 500 MA

ANANa30H n3MepeHna Toka, A DC: £(0,02...1,2) InomMm AC: 0,02..1,2 IHOM
AAUNTEABHO 3
TepMuMUyecKas CTOMKOCTb, He Boaee, A B TeueHune 60 ¢ 6
B TeueHue 1 ¢ 12
MoTpebagemaa Mol HOCTb, BA, He Boaee 0,01
TokoBbiY BxoA I,
HOMWHOAbBHbBIN TOK [HOM 1A; 5A
ANANA30H M3MEPEHUA TOKA, A DC: HeT AC: 0,02..1,2 IHOM
AAUTEABHO 20
TepMMyecKas CTOMKOCTb, He Boaee, A B TeueHue 60 ¢ 30
B TeueHne 1 ¢ plole
MoTpebagemaa Mo HOCTb, BA, He Boaee 0,01

BxoaA Hanpsa>xeHusa U,

HoMnHaAbHOEe Hanps>keHne UHOM

75 MB; 100 MB; 200 MB; 500 MB

AnanasoH N3IMEePEHNA HANpPAXXeHn4d, B

DC: = (0,02..1,2) UHoM AC: 0,02..1,2 UHoM

AANTEABHO AOMYCTUMOE HAMps>KeHue, B

P

Bxoa Hanps»keHus U,

HoMuHaAbHOEe Hanps»keHne UHOM

5 B; 10 B; 20 B; 50 B; 100 B; 200 B; 250 B; 500 B

AMNONO30H U3MepeHua Hanpsa>keHusa, B

DC: = (0,02..1,2) UHomM AC: 0,02..1,2 UHoM

AANTEABHO AOMYCTMMOE Hanps>keHune, B

1000

p



MutaHue

HOMWHOAbBHOE HaMps»KeHWe NUTaHus, B 220 24
Pabounin AMONa30H HANPS>XEeHUA NepeMeHHOoro

ornepaTUBHOrO TOKa ¢ yactoton 50(60) Ny, B 80 - 305 -
Pabounin AMaNa30H HAMNPSYXXEeHUS NMOCTOAHHOIO

onepaTuUBHOro Toka, B 110 - 385 9 - 36
MoLlHOCTb NoTPeBbAEHMSA OT Lenu NUTaHus, BT, He Boaee 4

JAeKTpUuUecKas NPOYHOCTb

ConpoTUBAEHNE U3OAALUKN MPU HOPMAABHBIX KAMMATUUECKUX
YCAOBUSAX, HE MeHee 40 MOM npu 400 B

McnblITaTeAbHOE NepeMeHHOe HAMPAXKEHNE MEXAY BCEMU

rpynnamMm KOHTOKTOB:

- MUTAHUE;

- U3MepuUTeAbHble Bxoabl U1, U2, I1;

- U3MEePUTEAbHbIM BxoA 12;

- MHTepooenc RS-485. 2500 B; 50 / 60 I'u; 1 MUH.

UHTepgencbl U NPOTOKOADbI CBA3U

RS-485 Modbus-RTU, FOCT P M3K 60870-5-101-2006
Bluetooth 4,2 Modbus-RTU
Ocuuanorpacp

BpeMa npeadBApUMHOW 30MMUCH, C 0,5
Bpema zanucu, ¢ oT 2,7 Ao 32
MOKCHMMOABHOE KOAMUECTBO XPOHMMbIX B MAMATH OCLIMAAOFPOAMM 29

UHTeppenc noAb3oBATEAS

KHOMKK YnpaBAEHMS, LIT.

CeMuncerMeHTHble NMHAMKATOPbI, LWT.

CBeTOAMOADI MHAMKALMMA, LUT.

KoanuecTtBo cBeTOAMOAOB BAprpacea 17

P

CxeMbl NOAKAIOUEHUS

KaXXAbl1 QOHOAOFOBbLIM KAHOA BbIMOAHAET ONPeAeAEHHYIO 30AQUY:

. 1 BXOA - MCMOAb3YETCH AAA MOAKAIOUEHUS LUYHTOB.

. 2 BXOA - MCMOAb3YeTca AAS MOoAKAOUEHUA TH AMBO MoAKAIOUEHUSA HONPAMYIo
K LLenaM Hanps»KeHusa.

. 3 BXOA - BXOA AAA MOAKAIOUEHUA TOKOBbIX AQTUMKOB AMB0 PITH.

. 4 BXOA - BXOA AAA MOAKAOUeHUMA TT naMmepsaeT Ao 6 A.

. KOM6MHUPOBAHHBIA peXXMM BXOAOB — OAHOBPEMEHHOEe MCMOAb30OBAHME ABYX
KOHOAOB AASl UBMEPEHUSA HOMPAXKEHUSA U TOKA.

Cxembl 12 1 U2
MOMHO MCMNOABIOBATE
COBMECTHO




KoHcTpyKTHUB

KOHCTpgKTMBHoe UCMOAHEHUuEe

CTeneHb 30WKTBI AAA KOpnyca B cooTBeTcTBUM ¢ TOCT

14254-2015 / IEC 529-89, He HuxKe IP40
CTeneHb 30WMUTbI AULLEBOM NAHeAM B cooTBeTcTBUKU ¢ TOCT

14254-2015 / IEC 529-89, He HMxKe IP56
UHTeppenc noAb3oBaTEAS

PaGounit AnanasoH TemnepaTyp, °C OT -40 a0 +75
BAayKkHOCTb npun +25 °C, %, He Boaee 98
ATMOCOpepHOe AOBAEHME, MM. PT. CT. 550 - 800
BbicoTa HOA YpOBHEM MopS, M, He Boaee 2000
CpeAHUM CPOK CAYXKObI, He MeHee, AeT 12
Me)XMoBepOUHbIN MHTEPBAA, AET 4
CpeAHaa HOpPaBOTKO HO OTKA3, HE MeHee, UacoB 250 000

B cAyuae ecAn Ha BawEeM OBbeKTe YrKe eCcTb
CTOHAQPTHOE KBOAPOTHOE OTBEPCTUE,

Mbl KOMMAEKTYEM Mpmnbop

CNeLnaAbHOM NepexoAHOM

PAMKOMN.
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TpéxopasHbIM

LUucppoBon

MHOrooPyYHKUMOHOAbHbIN

N3MepUuTeAbHbIM NpUbop 1

AAS AIOBBIX HYXKA BALLEro o6beKTa

PC




OnucaHue yctpomncTea

MPUC-120 — 370 QPAOrMAH HALWIEro NPOAYKTOBOIro paad, B KOTOPOM OblAK
PEAAU3OBOHbI BCE COMblE CMEAbIE UAEN.

BazoBoe wucnoaHeHue npuBopa MMeeT TPU BXOAD MW3IMEPEHUS TOKA
M Hanps>keHna. HoMWHOAbHble 3HAueHWa Toka 1/5 A un HanpsaXeHus
100/400 B 30pa0t0TCa NporpaMMHoO. BoAblLLe He HYXKHO 30KA3bIBATbH PA3HbIE
MCMOAHEHUA MPUBOPOB: BECb MAPK MPUOOPOB AAF KOHTPOAS MAPAMETPOB
TPEeXQA3HOMN CeTU B OAHOM UCMOAHEHWU! ECTb BO3MOXHOCTb YBEAUUUTb
KOAMUECTBO BXOAOB/BbIXOAOB BAArOACPS MOAYAAM PACLUMPEHUS.

Mpubop MaMepdaeT U PACCUMTBIBOET 21 IAEKTPUUECKYIO BEAMUMHY: TOKM,
HAMPAXKEHUSA, MOLLHOCTMU, CUMMETPUUHbIE COCTABASAIOLLME, UACTOTY U AQXKE
TEXHUUECKUIN YUeT IAEKTPOIHEepPrmn. MaKCMMOAbHOSA HOFAAAHOCTb: 3 paAd
60AbLLIMX MHAMKATOPOB U 3 IPS ancnaeqa. Atoboi, AaxKe HEMOAFOTOBAEHHbIN
yeAoBeK, OKMHYB B3rASAOM MPUBOP, MOMMET, KOKAA BEAUUMHA OToBparXKaeTcs
M BCE AU C HEeM B nopsaAaKe.

Boabwon natoc UPUC-120 — 30nmncb B MAMATb OCLMAAOFPOMM TOKOB M
Hanpa>xxeHun. [MNpuMmeHeHnem UPUC-120 MoeT aBAGeTCS YCTOHOBKA
B MAHEAM 30WMT AMHKMK 110, 220, 330 KB, 30WMT TPAHCQPOPMATOPOB,
aoBTOTpOHCOpMaTopoB 220 kKB. TaM, rae HeT MUKPOMPOLECCOPHbIX
COBpPEMEHHbIX 30LLUT, YCTAHOBKA MPUBOPA MO3BOAUT MOAYUNTL MPOCTOE U
AOCTYIMHOE peLlleHne AAA 30MUCU OCLLUAAOTPOMM OBAPUNHBIX COBBITUN.

B 6a3oBoM ucnoaHeHun UPUC-120 Bceraa npucytcreyeT nopt RS-485 c¢
noaaep>xkom npoTtokoanoB Modbus, M3OK 60870-101. B caAyuae Koraad
TpebyeTca nHTepooenc Ethernet, MOXXHO YCTOHOBUTb MOAYAb PACLLUMPEHUSA
ETH v noAyumnTtb cTeK npoTokoaoB: MK 60870-104, M3K 61850-MMS.

MPUC-120 — 3TO TEXHOAOrMUUHbLIM, COBPEMEHHbIN, COYHKLMOHOAbHbIN
MOAYABHbBIM  MPUBOP C  CEYHKUMAMU TeXHUUEeCKoro yueta W MUHU-
perucTpaTopa aBApUMHbIX cobblTun. MPUC-120 — oueHb AOCTYMHOE

peweHue aAna opraHmsaumm ACY noacTaHumm!

UHTeppenchl
CBA3MU
RS-485

Bluetooth 4.2
Ethernet

KOMMQHMKGLIMOHHbIe
NMPOTOKOADI

Modbus-RTU
IEC 60870-101
IEC 60870-104
IEC 61850-8-1

YHUBEPCAADBbHbIU MPUBOP

21 23AeKTpUuUecKaa BeAMUUHA
HO AIO60OM M3 3X 3KPOHOB

NMporpaMMHbIN BbIGOpP
AUAMNA30HOB U3MEPEHUN

3

uBeTa
MHAMKOLMM

25 MM

BblCOTA 3HAKA

3

rpacPUUecKmnx
IPS aucnaeqa




TexHnuyeckue xa POAKTEPUCTUKMHU

Pa6ouumn
TeMnepaTypHbIA
AUAMNA30H

- 40 °C
+ 75 °C

AHaAorosble
BXOAbI

3xI -1/5 A
3xU - 100/400 V

AUNCKpeTHbIN
BXOA M BbIXOA

FTAPAHTUYA

roaad

AHaoAoroeble BXoAbl

HOoMWHOABbHOSA yacToTa, L 50/60
Pabounit AManasoH yacToThl, 'L, 45-65
KoAMuecTBO OHOAOIOBbIX BXOAOB, LUT. 6
KAaacc TouHoCTU 0,2 %
TokoBble BXOADbI
TokoBble BXOAbI, LUT. 3
HOMWHOABbHbIN TOK, IHOM 1 5
ANANO30H M3MepeHna Toka, A 0,01-21 0,05 -10,5
AANNTEABHO 20
TepMuyeckas CTOMKOCTb, He Boaee, A B TeueHune 60 ¢ 60
B TeueHue 1 ¢ 140
MoTpebAageMaa MOLLHOCTb LLenen nepeMeHHoro Toka, BA, He 6oaee 0,01
BXOAbI no nepeMeHHOMY HANpA>XeHuto
Bxoabl MO HANPAXKEHUIO, LWT. 3
HoMmHaAbHOe Hanps»keHne UHoM, B 100 400
ANANA30H M3MepEeHUM HanpsaxXeHu, B 5-150 20 - 600
AAUTEABHO 625
AonyctruMoe HanpaxkeHue, B
B TeueHune 1 ¢ 2000
MoTpebageMaa MoLHOCTb, BA, He Boaee 0,01
AMCerTHbIﬁ BXOA
Hanps»keHue cpabaTbiBOHUA HO MepeMeHHOM ToKe, B, He MeHee / He Boaee 159 / 167
Hanps»keHne cpabaTbIBAHUA HO MOCTOAHHOM ToKe, B, He MeHee / He Boaee 164 / 170
Hanps»keHue BO3BPATA HO NepPEMEHHOM ToKe, B, He MeHee / He Bonee 125 / 141
Hanps»keHne BO3BPATA HO MOCTOAHHOM TOKe, B, He MeHee / He Boaee 97 / 107
MpeaeAbHOe HaMps»KeHne TeNAOBOM CTOMKOCTH, B 300
AANTEABHOCTb CUFHOAG AAS CPABATLIBAOHMA BXOAQ
HO MOCTOAHHOM / MEePEMEHHOM TOKe, MC, HE MeHee 25/ 30
YcTaHOBMBLLUEECH 3HAUEeHMEe ToKa, MA 2,5£3%
MoLWHOCTb, NoTpebAgeMasa BXOAOM MPU HOMUHOABHOM HaMps»XeHun, BT, He Boaee 0,77+3%




AUCKpeTHbIN BbIXOA

ANANA30H KOMMYTUPYEMBIX HAMPSXXEHUN MEPEMEHHOINO U MOCTOAHHOIO ToKa, B 10 - 265

KoMMyTupyeMblilt NepeMeHHbIN ToK (AeNCTBME 3aMbIKAHME/PA3MbIKAHME),
A, He Boaee 8

KOoMMYTUpYeMbilt MOCTOSAHHbIM TOK (AeMCTBME HO PO3MbIKAHME) MPU AKTUBHO-

MHAYKTUBHOM HArpy3Ke u NocTtosaHHoM BpeMeHn oo O,02 ¢, A, He Boaee 0,3
KoMMyTupyeMblit MoOCTOAHHbBIN TOK (AEMCTBME HO 3aMbIKAHME), A, He Boaee 8
MutaHue

HOMWHOAbBHOE HaNps»KeHWe NUTaHua, B 220 24
Pabounit AMANO30H HAMPSXXeHUa NepeMeHHOro

onepaTUBHOIO TOKA ¢ uacToTom 50(60) lNu, B 80 - 305 -
Pabounin AMONA30H HAMPSYXXEHUA MOCTOAHHOIO

onepaTUBHOro Toka, B 110 - 385 9 - 36
MowHoCTb NoTpebAEHMA OT Lenu NUTaHuns, BT, He Boaee 7,5

JAEeKTpUuUecKas NPOYHOCTb

ConpoTUBAEHNE U3OAALUN MEXKAY BCEMU FPYMMAMM KOHTOK-
TOB MPU HOPMAAbHbBIX KAUMATUUECKUX YCAOBUSAX, HE MeHee 100 MOM npu 2500 B

MpoUHOCTb N30AALMK (UCMBITAOTEABHOE NMepeMeHHoe
HOMpPSAYXKeHMe MeXXAY BCEMU MPYMMAMM KOHTAKTOB) 2000 B; 50 I'u; 1 MUH.

MHTeppeiicbl U NPOTOKOAbI CBAI3U

RS-485 Modbus-RTU, FOCT P M3K 60870-5-101-2006
Bluetooth 4,2 Modbus-RTU
Ocuunanorpacp

BpeMa npeadBapUMHOM 3aMMUCH, C 0,5
Bpema zanucu, ¢ oT 2,7 Ao 32
MAKCHMMOABHOE KOAMUECTBO XPOHUMbIX B MAMATH OCLIMAAOFPOAMM 29

UHTeppenc NnoAb3oBATEAS

KHOMKK ynpaBAEHMS, LIT.

CeMuncerMeHTHble MHAMKATOPbI, LUT.

IPS-aAncnAen MHAMKALUMU, LUT.

CxeMbl MOAKAIOUEHUS

MPa3a A ==
MPa3a B e
Ma3a C e T_

082021 I8

BoAblle BOPUMOHTOB MOAKAIOUEHUA MOXKHO HANTU
B PYKOBOACTBE MO 3KCNAYATALUMM HA HALLUEM cante www.i-mt.net



KoHcTpyKTHB

KOHCTpgKTMBHoe UCMOAHEHHUe

CTeneHb 30LWnTbI AAA KOopnyca B cooTBeTcTBUM ¢ TOCT

14254-2015 / IEC 529-89, He HUXKe IP40
CTeneHb 30LWMUTLI AULLEBOM NAHeAU B cooTBeTcTBUMKU ¢ TOCT
14254-2015 / IEC 529-89, He HWxe IP56
YcAoBUSA 3KCMAYATALUMU
PaGouunit AnanasoH TemnepaTyp, °C ot -40 a0 +75
BAoykHOCTb nMpun +25°C, %, He Boaee 98
ATMOCQpepHOe AQBAEHME, MM. PT. CT. 550 - 800
BbicoTa HOA YpoBHEM MopS, M, He Boaee 2000
CpeAHUM CPOK CAYXKObI, He MeHee, AeT 20
Me>XMoBepOUHbIN MHTEPBAA, AET 4
250 00O

CpeAHAa HOPABOTKA HO OTKA3, HE MEHEe, YACOoB
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OAHOPA3HbIN

Luopposon

YHUBEpPCOAbHbIN

NaMepUutTeAbHbIM Nprnbop

KoMnaoKTHoe peweHune

PC




YHUBEPCAAbHbIX NPUBOP
AC

CUAQ TOKQA
HanpaxeHune
YUACTOTA CeTu

DC

OnucaHue yctpomcTea

MPUC-O2 — 3TO MACALWLIMK MPEACTABUTEAb B CEMENCTBE, MUHUATIOPHbLIN ® MHTepCPEﬁCbI ‘
OAHOCPO3HbIM MPUBOP MOCTOAHHOIO U MEPEMEHHOIrO TOKA U HAMPSXEHUA.
OH coBpaA BeCb CMNEKTP OAHOQPA3HbBIX U3MEPUTEABHBIX MPUBOPOB B OAHOM cCBdA3U e >
WUCTMOAHEHUM. Hanpsprerne ‘ /
RS-485 ‘
Mpubop oueHb KOMMAKTHbBIM - CAMbIM KOMMOKTHbIM HA pbiHKe! YCTOHOBKA Bluetooth 4.2 \
B AOGOWM LKA, HO AOBGYIO ABEpPb He MPUHECET HWKAKUX CAOXKHocTem!
Mpu TakuUx pasmMepax B MPUBOP BCTPOEHbl TPeXLBEeTHble MHAMKATOPbI KOMMQHMKGLIMOHHbIe
BblcOTOM 25 MM, MeHdAwuWwMe uBeT OBTOMATUUECKW, B 30BUCMMOCTU OT
YPOBHA BXOAHOTO CWUIHOAQ. AAA GOAbLUEN HOFAAAHOCTM U MOHUMOHUSA NPOTOKOADI
OTOBPAXKAEMOM BEAUUMHBI Mbl pa3MecTUAM B Npubope IPS amncnaen. L/- 3
Modbus-RTU b
HecMoTpa Ha KommakTHbiM pasmep, B MPUC-O2 yaasocb ymecTuTb BCe IEC 60870-101 i |
Heob6xoAUMBIE CPYHKLUN. MUHUATIOPHBINM MPUBOP C HATAAAHOM MHAMKALMEN, 3 b
COUETAIOLLMM COUHBIN AU3AMH, YHUCPUKOLMIO AAS BCETO CMEKTPA U3MEPEHUN, ) LBeTd (J()
KoK AC Tak n DC, 6e3ynpeuHocTb KAAccoB TouHocTh O.1 1 O.2, NporpaMMHoO l =E UHAMKALMM
HOCTPOMBOEMbIM AMAMNA30H U3MEPEHUI U 3ATUCH OCLUAAOTIPAMM. 3qaal0TCH
MPOrpaMMHO

B npmnbope npucytcteyeT nopT RS-485 c noaaep>XKo npoTokoAnoB Modbus,
M3K 60870-101. YCTPOMNCTBO TOKXE MOAAEPXMBAET HOCTPOMKY uepes
MobuAbHoe MO 1 cooTBecTBYET BCEM TPEBOOBAHUAM.

HoaeeMca, aTOT MOAbILL npuAEéTcs BaM no AyLle.

way IPS
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TexHUUeCKUe XapAKTEPUCTUKHU

KAHAAQ
n3aMepeHnd
TOKa

-+

KAHOAQ
n3amMmepeHmnad
Hanpa>xeHunsq

Pa6ouunn
TeMnepaTypHbIK
ANAMNA30H

- 40 °C
+ 75 °C

MutaHue

- 230 B (AC/DC)
- 24 B (DC)

AHaAoroeble BXOADI

HOMUHOABHOSA UACTOTA (AAA MEepPeMeHHOro Toka), My 50/60
PaBounit AMana3oH YacToTbl (AAS MepeMeHHOoro Toka), Ny 45-65
KoAnuecTBO OHOAOMOBbIX BXOAOB, LUT. 4
KAacc TouHOCTU DC:+0,1% AC: £ 0,2 %

TokoBbilt BxoA I,

HOMWHOABbHBLIN TOK, IHOM

100 MA (4..20 MA, 20 MA); 200 MA; 500 MA

ANANa30H n3MepeHna Toka, A DC: £(0,02...1,2) InomMm AC: 0,02..1,2 IHOM
AAUNTEABHO 3
TepMuMUyecKas CTOMKOCTb, He Boaee, A B TeueHune 60 ¢ 6
B TeueHue 1 ¢ 12
MoTpebagemaa Mol HOCTb, BA, He Boaee 0,01
TokoBbiY BxoA I,
HOMWHOABHbBIN TOK, IHOM 1A; 5A
ANANA30H M3MEPEHUA TOKA, A DC: HeT AC: 0,02..1,2 IHOM
AAUTEABHO 20
TepMMyecKas CTOMKOCTb, He Boaee, A B TeueHue 60 ¢ 30
B TeueHne 1 ¢ plole
MoTpebagemaa Mo HOCTb, BA, He Boaee 0,01

BxoaA Hanpsa>xeHusa U,

HoMuHaAbHOE Hanps»keHue, UHOM

75 MB; 100 MB; 200 MB; 500 MB

AnanasoH N3IMEePEHNA HANpPAXXeHn4d, B

DC: = (0,02..1,2) UHoM AC: 0,02..1,2 UHoM

AANTEABHO AOMYCTUMOE HaMps>KeHue, B

P

BxoA Hanps»keHus U,

HoMuHaAbHOE Hanps»keHue, UHOM

5 B; 10 B; 20 B; 50 B; 100 B; 200 B; 250 B; 500 B

AMNONO30H U3MepeHua Hanpsa>keHua, B

DC: = (0,02..1,2) UHomM AC: 0,02..1,2 UHoM

AANTEABHO AOMYCTMMOE Hanps>keHune, B

1000
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MutaHue

HOMWHOAbBHOE HaMps»KeHWe NUTaHus, B 220 24
Pabounin AMONa30H HANPS>XEeHUA NepeMeHHOoro

ornepaTUBHOrO TOKa ¢ yactoton 50(60) Ny, B 80 - 305 -
Pabounin AMaNa30H HAMNPSYXXEeHUS NMOCTOAHHOIO

onepaTuUBHOro Toka, B 110 - 385 9 - 36
MoLlHOCTb NoTPeBbAEHMSA OT Lenu NUTaHus, BT, He Boaee 4

JAeKTpUuUecKas NPOYHOCTb

ConpoTUBAEHNE U3OAALUKN MPU HOPMAABHBIX KAMMATUUECKUX
YCAOBUSAX, HE MeHee 40 MOM npu 400 B

McnblITaTeAbHOE NepeMeHHOe HAMPAXKEHNE MEXAY BCEMU

rpynnamMm KOHTOKTOB:

- MUTAHUE;

- U3MepuUTeAbHble Bxoabl U1, U2, I1;

- U3MEePUTEAbHbIM BxoA 12;

- MHTepgoenc RS-485 2500 B; 50 / 60 I'u; 1 MUH.

UHTepgencbl U NPOTOKOADbI CBA3U

RS-485 Modbus-RTU, FOCT P M3K 60870-5-101-2006
Bluetooth 4,2 Modbus-RTU
Ocuuanorpacp

BpeMa npeadBApUMHOW 30MMUCH, C 0,5
Bpema zanucu, ¢ oT 2,7 Ao 32
MOKCHMMOABHOE KOAMUECTBO XPOHMMbIX B MAMATH OCLIMAAOFPOAMM 29

UHTeppenc noAb3oBaATEAS

KHOMKK YnpaBAEHMS, LIT.

CxeMbl NOAKAIOUEHUS

KaXXAbl1 QOHOAOFOBbLIM KAHOA BbIMOAHAET ONPeAeAEHHYIO 30AQUY:

. 1 BXOA - MCMOAb3YETCH AAA MOAKAIOUEHUS LUYHTOB.

. 2 BXOA - UCMOAb3yeTca AAA MNOAKAloUeHMAa TH AMBO AAA MOAKAIOUEHUNA
HOMPAMYIO K LenaM HAnpsaxKeHusa.

. 3 BXOA - BXOA AAS MOAKAIOUEHUA TOKOBbBIX AOTUMKOB, AM60 PINH no TokoBoMy
cuUrHaay 4-20 mA.

. 4 BXOA - BXOA AASA MOAKAOUeHMA TT, namepsaeTt Ao 6 A.

. KOM6MHUPOBAHHBIA pPeXXUM BXOAOB - OAHOBPEMEHHOEe MCMOAb3OBOHME ABYX
KOHOAOB AASl UBMEPEHUSA HOMPAXKEHUSA U TOKA.

1 12

CeMuncerMeHTHble NMHAMKATOPDbI, LWT.

CBeTOAMOADI MHAMKALMMA, LUT.

KoanuecTtBo cBeTOAMOAOB BApPrpacea 17

43




KoHcTpyKTHUB

KOHCTpgKTMBHoe UCMOAHEHUue

CTeneHb 30WNTbI AAA KOpNyca B cooTBeTcTBUM ¢ TOCT

14254-2015 / IEC 529-89, He Hu»Ke 1P40
CTeneHb 30WMUTBlI AULLEBOM NAHeAU B cooTBeTcTBUKM ¢ TOCT

14254-2015 / IEC 529-89, He HMxKe IP56
UHTepopenc NoAb3oBATEASA

Pa6ounit pAnanasoH Temnepatyp, °C oT -40 a0 +75
BAaykHOCTb npun +25 °C, %, He Boaee 98
ATMOCOpepHOe AOBAEHME, MM. PT. CT. 550 - 800
BbicoTa HOA ypoBHEM MopS§, M, He BoAaee 2000
CpeAHUI CPOK CAYXKDbI, He MeHee, AeT 12
Me)XMoBepoOUHbIN MHTEPBAA, AET 4
CpeaHasa HOpaBOTKA HO OTKA3, HE MEHEee, UaCoB 250 000

y: |

ln l—' Ua
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KOMMYHMKALMOHHBIE WM OPYHKUMOHAAbHbIE BO3MOXXHOCTM WUPUC MoxKHO
AETKO PACLUMPUTb C MOMOLLBbIO MOAYAEN (AOAEEe MO TEKCTY - PIOK3AKMK). AASA
MOAKAIOUEHUA HO 30AHEM UOCTM KOpMnyca nMpeAycMoTpeHbl CneuMaAbHble
UrAybAeHUsa AAA CPUMKCALMUK PIOK3AKOB. NocAe MoaAduM NMUTOHUA npubop B
OBTOMOTUUECKOM peXkmMe onpeaeAseT TUMN MOAYAA PACLUMpPEHUS.

MoaAuopukauumn

14 DI ANCKPETHbBIN BXOA TUMA
«CYXOWM KOHTOKT» = 14 WT.

8 D I /3 DO ANCKPETHbLIN BXOA TUMA «CYXOM KOHTOKT» — 8 LWT.
ANcCKpeTHbIM Bbixoa (10 - 265 B) - 3 wr.

8 D I /3AO AUNCKPETHbBIN BXOA TUMA «CYXOM KOHTAKT» - 8 LUT.
AHOAOTOBbIN Bbixoa (4 - 20 MA) - 3 WiT.

ET H TX Piok3ak ¢ uHTepooeicomM Ethernet n RS-485

PIOK3OKM MOAAEPXKMBAKOTCA
YCTPOMCTBAMM
e MUPUC-O u UPUC-120




TABAULLA

UPUC-O

UPUC-O2

HoMWHaABI No Toky, A

HoMunHaAbl, B

MorpelwHocTb%

M3mepeHne vacToThl,

Bluetooth

MHTepopeinc RS485

ANCKPETHbIN BXOA

AVCKPETHBIN BbIXOA

AHOAOFOBbBIN BbLIXOA,

MopT Ethernet

KoanuectBo CTPOK HO AUCMiAee

LUBeTHOCTb

KHonkn

fa6apuTbl, MM

Pa6ounin ananasoH TeMnepatyp, °C

MuTtaHme, B

MnTaHMne, aAnanasoH, B

MakcumeTp

OcumnArorpacp

HacTpoOMKa MOAOXKEHUS TOUKM

Moaae pP>XnBaeMble NMPOTOKOADI

HacTtponka npunbopa

100 mA; 200 mA; 500 mA; (AC&DC)
1A;5A; (AC)

(BbIGMpquCﬂ I'IporpclMMHO)
75 MB 100 MB 200 MB; 500 MB; 5 B; 10 B;

20 B; 50 B; 100 B; 200 B; 250 B; 500 B;

(AC&DC) (BbIGMpGeTCﬂ MPOrpaMMHoO)
ozAc|o1DCWHWWM
°T1A°2(AOHM°AgAb)
§-|-1A° s (AOHMOAyAb)
. °T1A°4(AOHMOA9Ab)
3(A°nM°AgAb)
o 1(A°nM°AgAb)

1

KpacHbI, )XeATbI, 3eAeHbIn
(nporpaMMupyeTcs)

1

115x115x38

-40 75

o mae s
s
e

ABTOMGTM YecKu, BPYuHyio

Modbus RTU M3K 60870 5-101,

I1K (uepea R$485) UAU

CMapToH (uepes Bluetooth)

M3K 60870 5 104 M3K 61850 MMS

100 mA; 200 mA; 500 mA; (AC&DC)
1A;5A; (AC)

(Bb|6upae1'cn nporpoMMHo)
75 MB 100 MB 200 MB; 500 MB 5 B; 10 B;

20 B; 50 B; 100 B; 200 B; 250 B; 500 B;

45 65

KpacHbIN, YXeATbIN, 3eAeHbIl
1

-40 75

Modbus RTU M3K 60870 5 101

I'IK (uepea RS485) UAU
CMapToH (uepes Bluetooth)

(AC&DCQC) (Bb|6upaech nporpaMMHo)
O 2 AC I 01 DC

i-n§0§0§0§0§-x§+

(nporpaMMupyeTcs)
131x49x93

2203”
80 - 264
2

ae

ABTOMATUUECKU, BPYUHYIO

CPABHEHUA

UPNUC-96

UPUC-120

HoMuHaAbI Mo Toky, A

Amonc430H Mo Toky, A

HOMMHOAH B

AmonosoH no Honpq>+<eHmo B

HOAAepH(MBCieMOIFI yacToTa, 'y,
Bluetoo’rh

l/IHTe popemc R5485

AMCerTH bIl BXOA

AMCerTHbM BbIXOA

AHOAOFOBbIVI BbIXOA

I'IopT ETherneT

K /\I/ILIECTBO CTpOK HA AI/ICI'IAee

LlBeTHOCTb

KHOHKM

rO60pMTbI MM

Do6oww| AmonosoH TeMnepngp, OC

HVITOHVIe B

I'IMTOHMe AMONA3OH, B

MOKCVIMeTp

Ocu.W\orpcuop

HOCTpOMKO I'IO/\O)KGHI/IF! TOL»H-(I/I

MoaaepXKUMBOEMblE MPOTOKOAbI

HacTporka npubopa

1/5 (Bblsmpqe'rcn nporpaMMHo)

001-24/005 12

100/400 (BbIGMpdeTCﬂ nporpaMMHo)

1-150/4-600

45 - 65

2

KpacHbIN, YXeATbIl, 3eAeHbIn
(nporpaMMupyeTcs)

1

96x96x95

-40 85

220/ 24

80 305/9 36

Modbus RTU, M3K 60870-5-101

MK (uepe3 RS485) uau
CMapToH (uepes Bluetooth)

100 iaiaiaia

Aa
Aa

ABTOMOTHMUECKH, BPYUHYIO

1/5 (BbIGMpquCﬂ nporquMHo)
001 - 24/005 12

100/400 (Bb|6u paetcs nporpaMMHo)

1-150/4-600
45 - 65
1

oT 1 A0 2 (A0N. MOAYAD)

1 (Aon. MOAYADb +14)

1 (Aon. MOAYADb +3)

O (Aon. MOAYAb +3)

O (aon. MoAYAb +1)

KpacHbIN, YXeATbIl, 3eAeHbIn
(nporpaMMupyeTcs)

1 ceHcopHas
 120x120x75
. -40..475
220
80 - 305
Aq
Aq
‘ ABTOMaTMueCKu BpqugIOH
Modbus RTU, M3K 60870-5-101, -

M3K 60870 5-104, M3K 61850 MMS

NK (uepes RS485) UAU
CMapToH (uepes Bluetooth)




3arAasgHem
NMoA KanoT

HauaAo paspab6oTku
M3HAUOABHOBMNEPBONMBEPCUNMPUOOPANCNOAB3OBAANCH ABOMUKPOKOHTPOAAEPO.
OCHOBHOA QOUHKLMOHOABHOCTb ObIAO BO3AOXeHA Ha STM32. Ho nosxke aAAda
YAELLIEBAEHUA U B CBA3M CO CAOXKHOCTAMMU 30KYMNKKM oT STM32 oTKasaAmncb. Kpome
3TOro TaKXXe YbpaAm BHELIHME UMbl MOMATU, T.K. AABTEPHATUBHBIN KOHTPOAAEP
nMmeeT 4 M6 BCTPOEHHOM MAMATU, U3 KOTOPbIX 2 M6 MCMOAb3YETCAa AAG XPOHEHUA
NPOLMBKMU U 2 MO AAA MOAb3OBATEABCKMX AOHHbIX: YCTABOK, OCLMAAOTPAMM,
CUETUMKOB U T.A.

ApxurtekTtypa BTopoun Bepcuu UPUCa

[TocAe 3aMeHbl KOHTPOAAEPO HAM MPULLAOCH OTKO3ATbCHA OT BCTPOEHHOM CPAeLL-
NAOAMATU. ﬂpOI’pOMMHbIPI KOA AAA MCMOAHEHNA HA AeTY U3BAEKAeTCHad M3 BHeLUHeMn
cprew. OTCIOAO AELeBU3HA UYKUMNA, HO BMecTe C TEM U HEeKOoTopble HeyaobCcTBA
B pa3paboTKe, d MMEHHO: BeCb PEJATAMM KOA M OOBPABOTUMKKU MpPepbiBAHMMN
HYXHO noMellaTb B ONepaATMBHYIO MNAMATb, T.K. AOCTYN K BHellHeM opAeLl
«AOPOron» MO BPEeMeHMU.

MoTOK AGQHHbIX U3MEepPeHUN

1) B npepblBAHUK BbIMOAHAETCA UTEHUE MITHOBEHHbIX 3HOUEHUN

co BxoaoB AL, KoTopble nocTynaoT B MOAYAb 0BPABOTKM CUFHOAOB
M OCLLUAAOTPA;

2) BbluncagaloTca aAencTBylolMe 3HAUEHUA TOKOB, HOMPSAXXeHMN,
MOLLHOCTEN U APYTUX BEAUUUH;

3) OGHOBAAITCA MAOKCUMETPbI, MYCKOBbIE OPTraHbl U MHAMKALMS.

O6ecneyeHne LEAOCTHOCTU AOQHHDbIX
NpU HEOXXUAOGHHOM BbIKAIOUEHUU

MporpaMMHbie MOAYAU

e YCTABKMU;

* «MeHI0» — MHAMKALMUA U3MepeHun
HA 7 CerMeHTHbIX WHAMKATOPOX,
cBeToamoaax (MPUC-96) mam OLED

acnaeax (MPUC-120);

* O6paBOTKA CUTHOAOB;

* [lyckoBble OpPraHbl;

e AUCKpeTHble BXOAbI M BbIXOADI;
e OCcUMAAOTPOAD;

* Modbus;

« MOK 60870-5-101;

« COMOAMAIHOCTMKA.

AAg oBecrneueHms LEeAOCTHOCTM AQHHBIX YCTOBKM, MOKA3OHMA MOKCMMETPd M CUETUMKOB MNMWYTCA B ABYX KOMUAX
C AOGABAEHHOMN KOHTPOAbBHOM CYMMOM B KOHLLe. ECAM B MOMEHT 30MUCU ACHHBIX MPUBop ByaeT BblKAIOUEH, TO XOTd 6bl OAHA
KOMUA AOHHBIX OCTOHETCH LeAOCTHON. KOHTPOABHOM CYMMOM TAKXKE AOMOAHAETCHA KOXKAbIM Cpe3 AGHHbIX OCLMAAOTPACOA

(3HOUEeHUa naMepeHum Ha Bxoaax ALLM).

CaMoAMArHocTuka:

1. OTcyTcTBME NpepbiBOHMI oT ALT;

2. 3aBucaHune ALIM;

3. NepenoaHeHne AUT, T.K. CUTHOA NPEBbLICUA
AOMYCTUMbBIN AMAMA30H 3HAUEHUI;

4. MNpeBbllLleHNe MOCTOAHHOM COCTOBASAIOLLLEN CUTHAAQ C
ALMN (cuAbHOE cMelleHne CUIHOAGQ OTHOCUTEABHO HYASA);
5. OTcyTcTBME CBA3N C PIOK3AKOM;

6. YCTPOMCTBO HEe OTKAAMBPOBAHO;

7. HekoppeKTHble (CAULLIKOM BOAbLLNE) KOICPPULMEHTDI
KOAMBPOBKU. OBbIUHO 3TO FOBOPUT O HAOAUUMK
ANMNApPATHbIX MPOBAEM HO 3TAME MPOU3BOACTBO;

8. 3akaHumMBaeTca NaMaTb (AMArHOCTUKAO HO 3TaArne
PO3PABOTKU U TECTUPOBAHUSA);

9. BHYTpeHHAa owmnbKa NporpaMMHoOro obecneyeHmsa -
BbIMOAHEHME «HEBO3MOXXHO» BETKU KOAA (AMATHOCTUMKA
HO 3TAMNe Pa3paBoTKM).

ABToonpeaeAeHue PIOK3AKOB

Plok3aku pab6oTatoT no npuHumny Plug&Play (MoaKAOUMA
n paboTaeT). MMocae BKAlOUeHUA nMpubop obMeHMBOETCH
AOHHBIMU C PIOK3OKAOMU W MO OTBETY onpeaeaseT
HOAMUME W TUM MOAKAIOUEHHOIO PIOK3OKA. DTo ybupaeTt
HeoB6XOAUMOCTb AOMOAHUTEABHOIO KOHCPUIYPUPOBAHMS.
Takxe B Xoae pPaBoTbl BbIMOAHAETCA HenpepbiBHOA
AVOMHOCTUKA cBA3U. ECAU PIOK3OK MepPecTaA OTBEUdTb, TO
HO MHAMKOLMUK MPUBOPA BbICBETUTCA COOTBETCTBYOLWUMN
KOA OLLUMOBKMN.

APTEM

POMAHOB

Pa3pab6oTumk nporpaMMHoro obecneyeHuda




NMporpamMMmHoe ob6ecneyveHUue

Ayuwee 10O
B OTPOCAU
A6coAlOTHO 6ecnAATHO

MopameTpbl
OCLUMAAOIPOMMb
AOKyMeHTaumMA
CepBuc

CraumBarTe Ha

KoHourypartop G o PI
oogie Flay

y Bac B kapMaHel

-

MporpaMMHoe obecreueHne AOCTYMHO HA HALLUEM CaMTe WwWw.-i-mt.net



MporpaMMHoe obecneyveHue

KIWI-Monitor

MporpaMMHoe obecrneueHue NnpPeAHO3HAUEHOo ANAS ANCTETUEPCKOro
ynpaBaeHusa u cbopa aAdHHbix (SCADA), o ToK)Xe MO3BOAfEeT OpProHM30BATb
OBTOMOTU3UPOBAHHOE pabouee MecTo (APM) AAA YAOAEHHOM HACTPOWMKMU
uMoppoBbIX yctponcts npomnssoactea HIMM «MukponpoL,eccopHble TEXHOAOT UM »
(APM peaeinwmka, APM onepaTUBHOMO NEePCOHAAQ).

MO no3BoAaeT OCYLLECTBAATD:

. MOHUTOPUHI MOAOXKEHUSA
KOMMYTOLMOHHbBIX ANMNOpPATOB
(BbIKAIOUOTEAEN, OTAEAUTEAEN,
KOPOTKO3OMbIKATEAEN);

. oTOOpPAXKEeHMEe NApaAMeTpoB ceTu (TOKOB,
HOMPSAXXeHun, nepeAadBaeMoOn MOLLHOCTH
nAp.);

. MOHUTOPUHI MPUUNH CPABATBIBAHUS
OBOPUNHOM U MPeAYNPeAUTEABHON
CUTHOAM3ALNU;

. MPOCMOTP U CKAUMBOHUE COAMAOB
XYPHOAOB U OCLIUAAOTPAMM C LLUCPPOBbIX
YCTPOMNCTB;

. MOHUTOPUHI TEKYLLLEro COCTOSAHUA U
YAOAEHHYIO HAOCTPOMKY LLMOPPOBbIX
YCTPOMNCTB.

Pa6oTtaetr ¢ KUM, P3A un
APYrMMn ycTpomMcTBaAMM

UMPUC-O

MPUC-O-115B-V-A-220V-RS

UPUC-O

MPUC-O-02-V-A-220V-RS

MPUC-986 ... oo
MPUC-12

MPUC-MU-120-V-A-220V-RS-11

Halm KOHTOKTbI:
8 800 555 25 11
O1@i-mt.net
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