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APXUTEKTYPA CMAPT MP1C

B CBOEM PA3BUTUU 1 B PA3BUTUM PELLIEHMM AAS HALLMX KAMEHTOB KOMMAHUSA MPUC _
CAEAYET MAKPOSKOHOMMHECKMM TPEHAAM, OTPEAEAAIOLLLMM TTEPEMEHBI B MMPOBOM

OHEPTETUKE:

BOABLLE SAEKTPUHECTBA LNAPPOBUN3ALNG
MOTPEBAEHUE SHEPTUM B MUPE YBEAMYUTCH HA 40% 3A BAVDKAMLLME 25 AET, A PACMPOCTPAHEHME ABTOMATHUYECKOTO MOAKAKOYEHNSA YCTPOMCTB K «MHTEPHETY
MOTPEBAEHWE SAEKTPUHECKOWM SHEPTUM — HA 80%; BELLLEW». MHTETPALLMSA TEXHOAOTUM BIG DATA. K 2028 1. K TEXHOAOTUM «MHTEPHETA

BELLLEW» BY AET MOAKAKOHEHO 80 MAPA. YCTPOWCTB;
AABTEPHATMBHASA TEHEPALLA

AELLEHTPAAM3ALINA
MNMPOTHO3MPOBAHME OTPOMHOTIO POCTA B MMPOBOM SHEPTOBAAAHCE AOAM
PA3AMYHBIX BO3OBHOBAAEMBIX MCTOYHMNKOB SHEPTUM. K 2034 T. OXKXKNAAETCH YBEAMHEHME KOAMHECTBA MCTOYHMKOB rEHEPALMIN SAEKTPOIHEPTUN. 57%
YBEAMYEHME MCMOAb3OBAHMA COAHEYHOW SHEPTUM HA 32%; MOTPEBUTEAEM CHUTAIOT, HTO SHEPTMA AOAXKHA CTATb HE3ABMCHMMOM B

SKOHOMMHECKOM OTHOLLEHNM.

AKTMBHO PA3BMBAIOLLLAICSA B COBPEMEHHOW MPOMBILUAEHHOCTW 1 SHEPTETUKE
HOBAS PUAOCOPUIA (MHTEPHET BELLLEM) BA3UPYETCA HA HECKOABKMX
TEXHOAOTMHECKMX TPEHAAX

MOBUABHOCTb AHAANTUKA OBAAYHBIV CEPBMC CEHCOPHbIE TEXHOAOTMA KUBEP- BE3OMACHOCTb

PA3AMYHBIE MHCTPYMEHTBI, MOAXOABI 1

) METOABI OBPABOTKM KAK TEXHOAOTUS PACTPEAEAEHHOM BE3OMNACHOCTb AAHHbIX,
PA3BUTME MOBUABHbBIX TEXHOAOT MM CTPYKTYPMPOBAHHbIX. TAK M OBPABC?TKI/I N XPAHEHNA AAHHBIX, B PA3BUTUE BECMTPOBOAHBIX AATHMKOB ~ PEAAU3YEMASA I'IOCPEACTBOM MEP
N YBEAMHEHME KO{\I/I‘-IECTBA HECTPYKTYPUPOBAHHbIX AAHI-’H:IX AAS TOTO KOTOPOM KOMIbIOTEPHBIE PECYPCbI M MO3BOAZET YNPOCTUTL MNMPOLEECC MO 3ALLUMTE CUCTEM, CETEI/IVI/I
MOBUABHbIX YCTPOUCTB B MUPE YTOBb UCMIOAB3OBATb MX AAS PELLIEHMS ’ MOLLHOCTM MPEAOCTABAAOTCA MHTETPALLLN U MEPEAAYM AAHHbBIX MPOrPAMMHBIX MPUAOXKEHMN OT
NMOAb3OBATEAKO KAK MHTEPHET-CEPBUC LUNPPOBBLIX ATAK

KOHKPETHbBIX MPUKAAAHBIX 3AAAH



APXUTEKTYPA CMAPT MP1C

OCHOBBIBAACH HA TNEPEYNCAEHHBLIX BbILLE MAKPOSKOHOMWMHECKMX M3MEHEHNAX A
TPEHAAX YETBEPTOM MPOMBbILUAEHHOW PEBOAIOLUMM, KOMNAHUSA MPUC PA3PABOTAAA
YHUPUUMNPOBAHHYIO APXUTEKTYPY CMAPT MPUC , KOTOPAA OBbEAMHAET
MHPOPMALMOHHbBIE 1 OMNEPALUMNOHHBIE TEXHOAOTUN B PA3AMHHBIX OTPACAAX PbIHKA.
ST PELLERNA BASNPYIOTCA HA TPEX OCHOBHbIX NMPUHLMTTAX:

[MPOCTOTA

MPOCTOTA CBA3M MEXAY CMCTEMAMM — 3TO TAPAHTMA COBMECTMMOCTH.
EAMHAA TOYKA KOHTAKTA, OBCAY XMBAEMAA CEPTUPULIMPOBAHHBIMM
CNEUMAANCTAMK, NCKAIOHAET HEHYXKHBIE CAOXHOCTM M3 PABOTBI HAA
MPOEKTOM

[MPO3PAYHOCTb

AOCTYMHOCTb MHPOPMALMM OB SHEPTOMNOTPEBAEHMN 1 CPEACTBA EE
BU3YAAU3ALMM B COYETAHUM C UHTYUTUBHO MOHATHBIM BEB-MHTEPPEMCOM
NO3BOAFOT OCYLLECTBAATE KOHTPOAb M3 AKOBOW TOYKM

SKOHOMKA

SPPEKTMBHOCTb MPEAMPUATUSA OMUPAETCA HA MOAYABHOCTb PELLIEHWN,
MPOCTOTY MOHTAXA N MOHUTOPUHI XAPAKTEPUCTNK BCEX OBBEKTOB I
KOMIMOHEHTOB. B PE3YABTATE YAAETCA CSKOHOMMUTb AO 30% KATMTAABHbBIX A
SKCMAYATALUNOHHBIX 3ATPAT




APXUTEKTYPA CMAPT MP1C

APXUTEKTYPA CMAPT MPUC COCTOMUT M3 3 YPOBHEM:

MEPBbLIN YPOBEHb:

NOAKAKOYAEMBIE YCTPOMCTBA

BCE MPOAYKTbI, KOTOPBIE KOMMNAHUSA MPUC NMPOM3BOAMT CEMHAC W BYAET MPOM3BOAMTL B BAMKAMLLEM BYAYLLEM, OCHALLLEHBI OTKPbITbIMIA
MPOTOKOAAMU U UHTEPPEMCAMM MEPEAAYM AAHHBIX, MO3BOAAOLLMMM MEPEAATL M3MEPEHUS, YYET SHEPTOPECYPCOB, ABAPUMHO-TIPEAYMPEAMUTEABHYIO
CUTHAANSALMIO, MHPOPMALMIO O TEKYLLLEEM COCTOAHUM N APYTUE AAHHBIE HAMBEOAEE YAOBHBIM CINOCOBEOM

BTOPOW YPOBEHb:

MHPPACTPYKTYPA CBA3W, MPEABAPUTEABHOM OBPABOTKN U BU3YAAU3ALMN AAHHBIX

HA AAHHOM YPOBHE MNMPEACTABAEHbI MPOMBILUAEHHBIE AOTMHECKME KOHTPOAAEPBI CO BCTPOEHHBIM BEB-CEPBEPAMM, SCADA-CUCTEMbBI AAA
AVCIETHEPU3ALMN, MTOCTPOEHNA CUCTEM ABTOMATU3ALMN TEXHOAOTHUHECKNX MPOLEECCOB M OMEPATMBHOTO YTPABAEHNA

TPETWUI YPOBEHb:

[MPUAOXEHNA, AHAAUTUKA N CEPBUACHI

HA AAHHOM YPOBHE HALLA KOMMAHUA MPEAAATAET MHCTPYMEHTBI AAA OBPABOTKN M AHAAN3A BOABLLIOTO KOAMHECTBA AAHHBIX, MOAYYEHHbBIX C HUXKHMX
ABYX YPOBHEW. 3TM MPOrPAMMHbIE MPOAYKTbI 1 OBAAYHBIE CEPBMCHI MTOMOTAIKOT HALLMM KAMEHTAM MPUHMMATE OMEPATUBHBIE M YTTPABAEHYECKME
PELLIEHNA, HAMPABAEHHBIE HA YMEHBLUEHWME OMNEPALIMOHHBIX 3ATPAT, MOBbLILLEHME SHEPTOSPPEKTUBHOCTN M HAAEXHOCTU, YBEAMHEHMA CPOKA CAYXEBbI
OCHOBHbIX MPON3BOACTBEHHbLIX POHAOB



APXUTEKTYPA CMAPT MP1C

CMAPT NPUC — 3TO APXUTEKTYPA, MPEAHA3HAYEHHAS AAA CETEM SAEKTPOCHABXEHNY
OT HN3KOTO AO BbICOKOTIO HATPAXEHNA

CWCTEMA YMPABAEHMS FEOMHPOPMALIMOHHAS MHXEHEPHBIE YNPABAEHWE MOHWTOPMHI COCTOSHMS
NPUAGXKEHUA DAEKTPOCETIMM CHCTEMA MPOTPAMMbI PACIIPEA CETIMM _OBOPYAOBAHMS

AHAAM3
CEPBUCHI

MECTHOE YTPABAEHME

AATHNKN KOHTPOAb PACTIPEAYCTPOUCTBA PACTPEAYCTPOUCTBA HU3KOTOO TEXHOAOTHMHECKOE
TEMIIEPATYPbI, AYTOBbIX CPEAHETO HAMPAXEHNS HAMPAXKEHNA OBOPYAOBAHKME
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MEPBbINA YPOBEHb:

© HA HUXXHEM YPOBHE MPEACTABAEHbI TAKME MPOAYKTHI, KAK AATYMKM TEMMEPATYPbI, YACTUYHBIX PA3PIAOB (4P), USMEPUTEABHBLIE YCTPOMCTBA, PLUG & PLAY -
AHEMKM KPY 3, KCO-T, KPY, HKY, CUAOBBIE TPAHCPOPMATOPbLI, TEXHOAOTMYCEKOE OBOPYAOBAHWE (BABP, MBI, YCTPOMCTBA MAABHOIO MYCKA, YPM 1 Ap.)

BTOPOW YPOBEHb:
* MHPPACTPYKTYPA, KOHTPOAAEP NMPUCOEAMHEHNA, SCADA — CUCTEMA

TPETM YPOBEHb:
© AHAAUTUYECKME MPUAOXEHWMS, OBAAYHBIE CEPBUCHI AAS MPEAYNPEAUTEABHOM AHAAUTUKM U OBCAY XMBAHNY



AKTUBHbBIE CTPATEIMIN YTIPABAEHNA TEXHNHECKKMM
COCTOAHMEM SHEPTETMHECKOTO
OBOPYAOBAHNA N CUCTEM

COBPEMEHHbIMM TPEHAAMM B SAEKTPOSHEPTETMHECKOM OTPACAU ABAFKOTCS
PA3PABOTKA N BHEAPEHME METOAUMK TTPEAYTIPEAUTEABHOTO MOHUTOPUHIA U
OBCAYXNMBAHNA, TAKMX KAK:

NPEAYMPEAMTEABHBIM MOHUTOPUHT (MPM):

+ MPEAOTBPALLEHVE ABAPUMHBIX CUTY AL MOCPEACTBOM MOHUTOPUHIA B PEAABHOM BPEMEHM AMHAMWYECKOTO M3MEHEHMA OCHOBHbIX
TEXHOAOTMHECKMX N BTOPUYHbBIX MTAPAMETPOB SHEPTETUHECKOTO OBOPYAOBAHNA: CUAOBBIX TPAHCPOPMATOPOB, SAEKTPMHECKMX MALLIMH, KOMIMAEKTHbIX
PACMNPEAEAUTEABHBIX YCTPOMCTB, AMHUIA SAEKTPOMEPEAAY M MP.

MPEAYTIPEAUTEABHOE OBCAYXMBAHME (MMPO):

* YMNPABAEHME TEXHMHECKMM COCTOAHMEM OBOPYAOBAHUA, MAAHMPOBAHME TEXHUHECKOTO OBCAYXMBAHNA, PEMOHTOB M 3AMEHbBI, OCHOBAHHOE HA
AAHHbBIX PAKTMHECKOTO COCTOAHUA, MOAYHAEMbBIX HEMPEPLIBHO B PEXXMME PEAABHOTO BPEMEHWM, A TAKXE AATOPUTMOB NMPOTHO3MPOBAHMA.



AKTUBHbBIE CTPATEIMIN YTIPABAEHNA TEXHNHECKKMM

COCTOAHMEM SHEPTETMHECKOTO
OBOPYAOBAHNA N CUCTEM

MOHUTOPUHIT COCTOAHNA

B HACTO4LLEE BPEMA KOHTPOAb N 3ALLMNTA CUAOBOTO SAEKTPOOBOPYAOBAHMA BO3AOXEHBI HA AHAAOTOBBIE
N UMPPOBBIE YCTPOWUCTBA 3ALLMTBI 1 ABTOMATUKIM. MPUHLIMM PABOTbI STUX YCTPOMUCTB OCHOBAH HA
MAKCUMAABHO BbICTPOM MPEAOTBPALLLEHMM P AKTUHECKM HACTYMUBLLMX ABAPUIMHBIX CUTY ALLMM: TOKOB
KOPOTKOIrO 3AMbIKAHUS, MEPETPY3KM, MOXAPOB U APYTUX ABAPUMHBIX PEXXMMOB PABOTHI. KAK MPABUAO, AAXE
MNP OMEPATMBHOM OTKAIOYEHMIN HAHOCUTCHA BPEA SAEKTPOTEXHMHECKOMY OBOPY AOBAHUIO, HTO MOXET
MPUBECTM K HAPYLLEHMIO MAM OCTAHOBKE TEXHOAOTMHECKMX MPOLECCOB, A TAK XE K TPABMAM MEPCOHAAA.
MPUMEHEHWE METOAMKW MPM MO3BOAYET HA PAHHEM CTAAMM OTCAEANTL PA3BUTUE HEHOPMAABHbBIX PEXXMMOB
PABOTHI, MPEAOTBPATUTE ABAPUM N MX TOCAEACTBUA, HTO B LEAOM 3HAYUTEABHO MOBBILLAET HAAEXHOCTb,
COKPALLLAET BPEM4A MPOCTO4A, A TAKXKE CHUXAET 3ATPATBI HA TEXHMHECKOE OBCAY XMBAHME M PEMOHTHI.

MPOTPAMMHBIE MPOAYKTBI AAS MPM, B TOM YYCAE MPEAAATAEMBIE KOMMNAHMEN MPUC, MCTTOAb3YIOT
CMNEUMAABHBIE METOABI PACMO3HABAHMA OBPA3OB M TEXHOAOTUIO MALLMHHOTO OBYYEHMA. MO POPMUPYET
YHUKAABHBIN MPOPUAL PABOTHl YCTAHOBKM, YHHUTBIBAS HATPY 304HBIE 1 SKCMNAYATALUMOHHBIE YCAOBMUS
PABOTbI M AMATTA3OH PABOYMX MAPAMETPOB. MOAYYEHHBIE PAHHEE M3MEPEHNA MPU MOCTYNAEHNA B
MPOTPAMMY MOAEANPOBAHNA CPABHUBAIOTCA C TEKYLLLUMKM 3HAHEHMAMKU AAA OTTPEAEAEHNA A
MPEAYTMPEXAEHNSA O MEABYAMLLIMX OTKAOHEHUAX OT OXMAAEMbBIX 3HAYEHWN.

MPM MO3BOAAET MOAB3OBATEAKD YCTPAHATE BO3HMKAIOLLME HETATUBHBIE ABAEHMA AO TOTO, KAK OHU CTAHYT
MPOBAEMAMM, KOTOPBLIE MOTYT 3HAYMTEABHO MOBANATE HA PABOTY OBBEKTA MAN BbIBECTU ETO N3 CTPOA.
BHEMAAHOBBIE TPOCTOM MOTYT BblTb COKPALLEEHbI, MOCKOABKY NMEPCOHAA BYAET 3APAHEE
MPOMHPOPMMPOBAH O PA3BMBAIOLLUMXCA MOBPEXAEHMAX. BMECTO TOTO, YTOBbl HEMEAAEHHO
OCTAHABAMBATE OBOPYAOBAHME, MEPCOHAA MOXET OUEHUTb CUTYALMIO M HAUTU HAMBOAEE
LLEEAECOOBPA3HbIN BLIXOA. CTOMMOCTb OBCAYXMBAHMSA TAKXKE MOXXET BblTb CHUXEHA BAATOAAPS AYYLLEMY
NAAHMPOBAHUIO PABOT.

MPEMMYLLECTBA TTPM:

COKPALLEHNSA BHENMAAHOBbBIX
OCTAHOBOK (MPOCTOEB);

« MPEAOTBPALLLEEHME NMOBPEXAEHNA
OBOPYAOBAHMA:;

« CHMXEHME CTOMMOCTH
OBCAYXNMBAHUY;

« NMPOAAEHME CPOKA XMN3HA
OBOPYAOBAHMA;

* BbIABAEHME HEAO3ATPYXEHHOTO
OBOPYAOBAHMA:;

+ [OBbILLEHNME BE3OMNACHOCTM.



AKTUBHbBIE CTPATEIMIN YTIPABAEHNA TEXHNHECKKMM
COCTOAHMEM SHEPTETMHECKOTO
OBOPYAOBAHNA N CUCTEM

[MTPEAYTIPEAVTEABHOE OBCAYXMBAHME

B HACTOSLLLEE BPEMA HA MPOMBbILLAEHHBIX MPEAMPUATUAX M B DAEKTPOCETEBBIX KOMMAHUAX LUMPOKO PACTIPOCTPAHEHA METOAMKA PETAAMEHTUPOBAHHBIX
MAAHOBO-TIPEAYTIPEAMTEABHBIX PEMOHTOR (MP). MNP = 3TO KAK MPABUAO, CUCTEMA TEXHUYECKMX U OPTAHU3ALUMOHHBIX MEPOMPUATAN, HAMPABAEHHBIX HA
NOAAEPXAHMUE U (MAU) BOCCTAHOBAEHWME SKCMAYATALMOHHBIX CBOMCTB TEXHOAOTMYECKMX YCTAHOBOK B LLEAOM W OTAEAbHBIX EAMHULL OBOPYAOBAHKY, ETO
KOHCTPYKTMBHbIX Y3AOB M1 SAEMEHTOB. CYLLUHOCTb CUCTEMbI MNP COCTOMUT B TOM, HTO NMOCAE OTPABOTKM OBOPY AOBAHMEM OIMPEAEAEHHOTO BPEMEHM

MPOM3BOAATCA MPOPUAAKTMHECKME OCMOTPBI 1 PASANYHBIE BUABI MAAHOBBLIX PEMOHTOB, MEPUOAMIHOCTb N MTPOAOAXUTEABHOCTb KOTOPLIX OCHOBAHbBI HA
PEKOMEHAALMAX 3ABOAOB-M3TOTOBUTEAEM M YKA3AHBI B TEXHUYECKMX MACMIOPTAX. TAKXKE MPUMEHAOTCHA PASANYHBIE KOPPEKTUMPOBKM — MO HAPABOTKE, MO

PEXXMMAM PABOTHI, C PEFTAAMEHTUPOBAHHBIM KOHTPOAEM. MNP OBbIMHO BO3AATAETCSA HA AEXYPHbIN 1 OBCAY XMBAIOLLMM MEPCOHAA, BLIMOAHEHME MAAHOBbIX
PEMOHTOB MPON3BOAMTCA MO YTBEPXKAEHHOMY TPAPUKY. B KAHECTBE HEAOCTATKOB AAHHOTO NMOAXOAA, KAK NMPABMAO, MPU3HAIOT: CKPBITBIE 1 TPYAHO
AVNATHOCTMPYEMBIE AEPEKTBI M M3HOCHI, OTCYTCTBUE YAOBHbBIX MHCTPYMEHTOB NMAAHMPOBAHNA PEMOHTHbBIX PABOT, TPYAOEMKOCTb PACHETOB TPYAOS3ATPAT,
TPYAOEMKOCTb Y4ETA MAPAMETPA-MHAMKATOPA, CAOXHOCTb ONEPATUBHOW KOPPEKTUPOBKM MAAHMPYEMbIX PEMOHTOB W MP.

MPEAYTIPEAMTEABHOE TEXHMHECKOE OBCAYXMBAHNE 2TO METOAOAOTNA YTIPABAEHMA TEXHUHECKUM COCTOAHMEM OBOPY AOBAHNA, KOTOPAA PEAAUIYETCH
MOCPEACTBOM HEMPEPBIBHOITO MOHUTOPUHTA COCTOAHNA N MAAHNPOBAHNA MPEAYTNPEAMNTEABHBIX TEXHUYECKUX PABOT 1 PEMOHTOB. MPEATNOAATAET MHTETPALMIO
COOTBETCTBYIOLLNX AATHNKOB KOHTPOAA, MUSMEPUTEABHbBIX M MPEOBPA3OBATEABHbLIX MPUBEOPOB, KOHTPOAAEPHOTO OBOPYAOBAHUA N UHPPACTPYKTYPbl CBA3M, BEB-
CEPBEPOB, CMEUMAAN3MPOBAHHOTIO NMPOTPAMMHOTO OBECMEYEHMA M OBAAYHBIX CEPBMCOB MO YTNPABAEHMIO BM3HEC-TIPOLUECCAMW. B OTAMHME OT MNP C
YTBEPXKAEHHBIM TPAPUKOM MAAHOBLIX PABOT, MCIMOAB3OBAHME MPO MO3BOAAET COCTABMTL MPOTPAMMY OBCAYXMBAHNA HA OCHOBAHMMN AAHHBIX O
PAKTUYECKOM M3HOCE AETAAEM 1 Y3AOB, A TAKXE AATOPUTMOB MPOTHO3MPOBAHMSA XM3HEHHOTO UMKAA OBOPYAOBAHMSA. AAHHAS MHPOPMALIMS B PEXXMME
PEAABHOTO BPEMEHW HEMPEPBIBHO OBPABATLIBAETCA CMEUMAANSMPOBAHHBIM MO MAN OBAAYHBIM CEPBUCOM, KOTOPBIE ABTOMATMHECKN POPMUPYIOT
PEKOMEHAALMN MO OBCAYXMBAHUIO C HEOBXOAMMbIMK KOPPEKTMPOBKAMM. 2TO AAET BO3MOXHOCTbL MPEAMPUATUAM CHN3UNTb BPEMA M PACXOAbBI HA
NAAHWUPOBAHMUE, MPOBEAEHME TEXHUHECKOTO OBCAYXMBAHUSA, PEMOHTHbIX PABOT, 3AKYTKY 3AMACHbLIX YACTEM U MATEPUAAOB, A TAKXXE MPOAAMTE CPOK
SKCMAYATALMM OBOPYAOBAHMA.



AKTUBHbBIE CTPATEIMIN YTIPABAEHNA TEXHNHECKKMM
COCTOAHNEM SHEPTETMHECKOTO
OBOPYAOBAHNA N CUCTEM

[TPEAYTIPEAUTEABHOE OBCAYXMBAHWME

BHEMAAHOBBIE A NAAHOBOE TEXHMYECKOE OBCAYXNBAHME MO OBCAYXMBAHME MO

ABAPUINHBIE PEMOHTbI OBCAYXNBAHME COCTOAHUIO MNMPOTHO3Y

\ } \ }

PEAKTMBHbIM MOAXOA AKTMBHBI MOAXOA




AKTUBHbBIE CTPATEIMIN YTIPABAEHNA TEXHNHECKKMM
COCTOAHNEM SHEPTETMHECKOTO
OBOPYAOBAHNA N CUCTEM

OCHOBHBIE NMPUYMHBI OTKA3A OBOPYAOBAHNA

Y3EA MOAKAKOYEHMSA TOKOBEAYLLIMX YACTEM

MOBPEXAEHUE KOHTAKTHLIX COEAMHEHUIA LLIMH, KABEABHBIX PASAEAOK, COEAMHUTEALHBIX KOHLEBLIX MY®PT MO
MNPUHMNHA MPUYUHE KOPOTKMUX 3AMBIKAHMIA U TOKOBbIX YTEYEK, MEPETPY3OK, HEMPABUABHOIO MOHTAXA U OBCAYXMBAHMS,
YCTAPEBAHMUS Y3AOB U AETAAEM

TEKYLLEE PELLIEHWNE MEPUOAMYECKMM KOHTPOAb MEPETPEBA C MOMOLLLBIO TEMAOBM3OPA

OKPYXAIOLLASA CPEAA

ATPECCUBHOE BO3AEMCTBME OKPYXXAIOLLLEN CPEAbI. BHICOKAS BAAXHOCTb M1 OBPA3OBAHUE KOHAEHCATA,
M3MEHEHWE PABOYErO AMATA3OHA TEMIMEPATYPbI, 3ATPA3HEHWE, 3ATOMNAEHWE, XUMUYECKOE BO3AENCTBME U MP.

MNPHUHMHA

TEKYLLLEE PELLIEHNE BM3YAABHBLIM KOHTPOAb HA OBbLEKTE

YEAOBEYECKMI PAKTOP

OLLUMBKM MPU BbIBOPE OBOPYAOBAHNA 1 MPOEKTUPOBAHNIN SAEKTPOYCTAHOBOK, HEMPABUABHO MAM
HEKAYECTBEHHO MPOW3BEAEHHBIA MOHTAX, OLLMEKM NP NMPOBEAEHMM OTMEPATMBHBIX MEPEKAIOYEHIA

MNPHUHMHA

TEKYLLLEE PELLIEHUE KOHTPOAb HA PA3AMYHBIX STAMAX MPOEKTMPOBAHMY, MOHTAXA WM YNPABAEHMS

KOMMYTALNOHHBIE ATTMAPATHI
MPMHMHA M3HOC KOHTAKTOB BAK
TEKYLLIEE PELLIEHWE WUCMBITAHMA HA OBbEKTE
BO3HMKHOBEHME AYTOBOIO 3AMbBIKAHMA
MPMHMHA NOCTOPOHHWE MPEAMEThI, CTAPEHME M MOBEPXHOCTHbIM MPOBON M3OASILINM

TEKYLLLEE PELLIEHUE MPOTUPKA UM3OAIAUMM, KAATTAHHAS 3ALLIMTA, CTOMKUIA KOPNYC




MOHUTOPUHT U
AUATHOCTUKA




MOHUTOPUHT N AMATHOCTUMKA &

OCHOBHbBIE HATTPABAEHI4A

Bk

* MOHUTOPUHI COCTOAHMNA
N3OAAUNM KPY D 6-35kB (AABAEHUE,
NAOTHOCTb, BAAXHOCTb,

TEMTEPATYPA DAETA3A)
N
- MOHMUTOPUHT AYTOBBIX ()
3AMBIKAHWM

© MOHUTOPUHI TEMIEPATYPbI
KOHTAKTHbIX COEAMHEHNMN

*« MOHUTOPUHI BAAXHOCTU
BO3AYXA N MUKPOKAVMATA
PACIMPEAYCTPOMCTB

* MOHUTOPUHI HACTHNYHbBIX
PA3PAAOB (M3O0AALUMA KPY, KCO-T,
KABEABHBIX MOAKAKOHEHMIN U
KABEABHbIX AMHNIA

* MOHUTOPUHI PECYPCA TMPUBOAOB
SAEKTPOATITIAPATOB




MOHUTOPUHI M1 AMATHOCTMKA

MOHUTOPUHI TEMIEPATYPb

'ﬁ ! 100Base-TX, 100Base-FX, RS485, MOK

MPAHLUATT TTOCTPOEHUNA CHNCTEMBbI BEPXHWM YPOBEHb T il 60870-5-101/-104, Modbus

TEPMOMOHUTOPUHIA: ACY

mmmmmmm

RS485
MODBUS

TEPMUHAA man LLUKAP
BCKT

BECMNPOBOAHbIE LLUKADP ACY

AATHMKH

=
o

PY HM3KOTO HAMPSXEHMS LUMHOMNPOBOABI CUMAOBBIE TOKOMPOBOADI PY CPEAHETO HAMPSXXEHMS ”JKAq;t;iAEﬂ%f"%';f\g}\Eﬁ’g';“How
AO 1000B MEPEMEHHOTO 1 AO 1000B TPAHCPOPMATOPbI 6-35kB 6-35kB TEXHO /\OFLII/I-L‘-IECkM MM TIPOLECCAMM
MNOCTOYHHOTO TOKA L ,

CEPBEPHbIE LLUIKA®bI LLOA



MOHUTOPUHIT U AMATHOCTMKA

MOHUTOPUHI TEMIEPATYPb
LLUKAP MOHUTOPUHIA TEMIEPATYPbI

PYHKUMOHAABHBIE BOSMOXHOCTN LLIMT: @

2 Rl
+ MOAKAKOHEHME AO 940 AATYMKOB CEPUI 400 a I'j
+ AKTMBHAA MHEMOCXEMA 3HEPTOOBBEKTA
+ OTOBPAXEHME MOAOXEHNA BCEX KOMMYTALMOHHbIX AMMAPATOB
* YMPABAEHME KOMMYTALMOHHBIMM AMMAPATAMM
+ OTOBPAXEHME AHAAOTOBBIX BEAMHMH (TOKM, HAMPSXKEHMS, MOLLHOCTb)
+ OTOBPAXEHME TEMIMEPATYPbl KOHTAKTHbBIX COEAMHEHIM
+ OTOBPAXEHME TEMIMEPATYPbl CUAOBBIX TPAHCPOPMATOPOB
+ OTOBPAXEHME COCTOSHMS M3OASLIMM

«  OTOBPAXEHME ABAPUMHBIX CUTHAAOB

+ MPOTOKOANPOBAHME N XPAHEHME MHPOPMAL NN

« XPAHEHME M MPOCMOTP AOKYMEHTALMM MO PY B UMPPOBOM BUAE (OAHOAMHEMHbIE
CXEMBbI, CXEMbI BK, MACTIOPTA, P2 N T HA YCTAHOBAEHHOE OBOPYAOBAHWME M MPO4EE)




MOHUTOPUHI M1 AMATHOCTMKA

MOHUTOPUHI TEMIEPATYPb
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MOHUTOPUHI M1 AMATHOCTMKA

MOHUTOPUHI TEMIEPATYPb

[MPUMEP CUCTEMbI TEPMOKOHTPOAA SAEKTPOOBOPYAOBAHUA P11 6(10,20)kB:
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MOHUTOPUHI M1 AMATHOCTMKA

NPEAEKTMBHAS 3ALLUMTA M1 ABTOMATUKA TPAHCPOPMATOPHOM NOACTAHLMM

NPUMEPBI ABAPUMHBIX CUYALMM KOTOPBIX MOXHO BbIAO U3BEXATH
NP1 HAAMYMIN CUCTEMbI MPEAEKTUBHOM 3ALLMTHI TTT

« MNOAPAAYNK MPOCBEPAMA
OTBEPCTME B KPbILLEE TIT B
KAMEPE TPAHCPOPMATOPA,
HEPE3 KOTOPOE BOAA
NMOMNAAAAA HA KOHLEBBIE
KABEABHBIE MY PThI

* MN3OAAUNA KOHLEBBIX
KABEAbHbBIX MYPT NMOCTEMEHHO
HATPEBAAACH U
PA3PYLLAAACH.

« O MEPE HATPEBA
PA3PYLLAAACH N3OAALNA
KABEAbHbLIX MEPEMBIHEK OT PYBH
K TPAHCPOPMATOPY

+ OTKAKOYEHME OT 3ALLUMT
MPOMN3OLLAO TOABKO MNMOCAE
BO3HMKHOBEHNA 1-PA3HOTO
K3 HA 3EMAIO, MEPELLEALLETO B
3X-PA3HOE K3
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MOHUTOPUHI M1 AMATHOCTMKA

NPEAEKTMBHAS 3ALLUMTA M1 ABTOMATUKA TPAHCPOPMATOPHOM NOACTAHLMM
NPUMEP PEAAU3ALMM CUCTEMbI MPEAEKTMBHOW 3ALLMTLI M1 ABTOMATUKM TT1:

LLIKA® P3nA PYBH
LLIKA® TEPMOKOHTPOA4
LLUKAP ACYTI

— &~ T TPYNNA AATHMKOB MNPW MEPETPEBE KOTOPbIX BCKT BLIAAET AUCKPETHbBINM CUTHAA HA OTKAKOYEHME
== BbIKAIOYATEA4 (BB nam BH) MO CTOPOHE BH

a

4{ _ _I rPyNnA AATYMKOB MCMOAb3YEMbIX MCKAKOYUTEABHO B CUCTEME MOHWUTOPUHIA TEMMEPATYPHI

CUTHAA HA OTKAKOHEHME BbIKAIOYATEAA PYBH
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MOHUTOPUHI M1 AMATHOCTMKA

NPEAEKTMBHAS 3ALLUMTA M1 ABTOMATUKA TPAHCPOPMATOPHOM NOACTAHLMM
NPEMMYLLIECTBA CUCTEMbI MPEAEKTMBHOM 3ALLMTLI 1 ABTOMATUKM T

- CPABATBbIBAET HA PAHHEM CTAAMM MPU BO3HMKHOBEHNM
HELLTATHOW CUTYALMMN B OBOPYAOBAHUM

* HE 3ABNCUT OT YCTABOK P3HA

- MOXET PABOTATb BE3 YCTPOUCTB P3nA M COBMECTHO C
YCTPOUCTBAMMU P3nA

« MPEAOTBPALLAET MOBPEXAEHME OBOPYAOBAHMA (PYBH,
PYHH, CUAOBBIE TPAHCPOPMATOPDI)

- TMBKAY HACTPOMKA



MOHUTOPUHIT U AMATHOCTMKA

MOHUTOPUHI HACTHUHHbBIX PA3SPAAOB

‘ﬁ ! 100Base-TX, 100Base-FX, RS485, M3K
MPAHLUATT TTOCTPOEHUNA CHNCTEMBbI BEPXHWM YPOBEHb :_ﬂ-'_l 60870-5-101/-104, Modbus
MOHUNTOPUHIA HACTNHYHBIX PA3PAAOB: ACY T = ﬂ

mmmmmmm

. Ve

AATHKA
HYACTMYHbBIX PA3SPAAOB LLIKADP ACY

4,.T

MoDaUS 1 4
W

PY HM3KOTO HAMPSXEHMS LUMHOMNPOBOABI CUMAOBBIE TOKOMPOBOADI PY CPEAHETO HAMPYXEHMS KABEABHBIE MOAKAKOHEHMS U
AO 1000B MEPEMEHHOTO 1 AO 1000B TPAHCPOPMATOPbI 6-35kB 6-35kB CUAOBbBIE KABEAM
MNOCTOYHHOTO TOKA




KOHTPOADb
AOCTYIA




KOHTPOAb AOCTYTIA

[MPURLNIM OPTAHU3 ALK KOHTPOAA AOCTYTIA B SAEKTPONOACTAHLUNI
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BE3ONACHbLIE AAfl TEPCOHAAA
HEOBCAYXUBAEMbDIE
PACIMPEAYCTPOUCTBA UPUC




PACMPEAYCTPOMCTBA NP1C 6-35kB

BESOINACHbBIE AAA TTEPCOHAAA. HEOBCAYXWMBAEMbIE

[MPEMMYLLECTBA:
+  COBPEMEHHbIM AU3AMH / \
+ BE3OMNACHOE AAY TMEPCOHAAA
+ HEOBCAYXMBAEMOE

+ CUCTEMA KOHTPOAA AOCTYTA

* AMCTAHUMOHHOE YTPABAEHME
SAEKTPOATTIAPATAMA

+ TOKOBEAYLLUME HACTM
N3OANPOBAHbI
SKPAHMPOBAHbI, 9KPAH
3A3EMAEH

* YAOBHOE, MHTYUTMBHO
MOHATHOE YTTPABAEHME

* HAAEXHBIE BAOKMPOBKM

* ONTMHECKAA AYTOBASA 3ALLIMTA MN3OAILMS M3OALMS N3OAILUMS
. HEMPEPBIBHbIA KOHTPOAB TBEPAAY CYXOM BO3AYX OAETA3OBA4

N3OAILMM 6(10)/20kB

6(10)kB 6(10)/20/35«B
630-1250A 20-25kA 630A 20kA 630-3150A 20-31,5kA
* UMPPOBAS SHEKA AAS BATNC _ ) K /




PACMPEAYCTPOMCTBA MP1C A0

BESOINACHbBIE AAA TTEPCOHAAA. HEOBCAYXWMBAEMbIE

[MPEMMYLLLECTBA:

NCMOAHEHUA PYHKUMOHAABHBIX BAOKOB

CTAUMOHAPHOE C ABEPLLAMM OTCEKOB

BTbIMHOE C ABEPUAMK OTCEKOB

BLIKATHOE C PY4YHBIM/MOTOPHbLIM MPMBOAOM

BbIABMXHbBIE BAOKW 8E/4, 8E/2, 8E, 12-24E C PY4HBIM/MOTOPHbIM NMPMBOAOM

AOKAAMIALNA OTCEKOB

2a, 2b, 3a, 3b, 40, 4b

KOMMYTAUMOHHbLIE ATNMAPATHI

ABTOMATBI B AMTOM KOPTIYCE

BO3AYLUHbIE ABTOMATHI v
KOHTAKTOPbI

PYBUABHNKU-TIPEAOXPAHUTEAN (BI1P)

TEXHOAOTMHECKOE OBOPYAOBAHME

YCTPOMCTBA MAABHOTO MYCKA ABUTATEAEM
KOMMNEHCALMEA PEAKTMBHOWM MOLLHOCTMH

NOAKAIOYEHME KABEAEM

PPOHTAABHOE
BOKOBOE
3AAHEE

1000B
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- e = . - /3
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PPOHTAABHOE
OBCAYXMBAHME

2x CTOPOHHEE
OBCAYXMBAHUE



PACMPEAYCTPOUCTBA MP1C a0 1000B

ABTOMATU3ALMA HKY Ao 1000B

OTAEABHbIV OTCEK OTAEAbHbIN OTCEK PYHKUMNOHAABHbBIE
BTOPUYHOM MEXLUKAPHOU BAOKM
KOMMYTALNA KOMMYTALINM

—O

MOTOP. MPUBOAAMM
ABTOMATOB 1 MOAYAEM

KOHTPOAAEP OBP M
KOHTPOAA AOCTYNA

WA

I'IPOFPAM!\/\MPVEMI:IVI
AOTMHECKNN KOHTPOAAEP

AEARERARERRR

ABTOMATHMHECKME
BBIKAKOHAEAN

CETEBOM KOMMYTATOP

MOAYAM AUCKPETHBIX A
AHAAOTOBbIX BXOAOB

——.f YCTPOWCTBA
e I MNMAABHOIO MNYCKA

v MOAYAN AATHMKM AATYUKM TOKA U
ycw%‘jﬁg%ﬁ;‘; POA3 MPY BBOAA/BLIBOAA  TEPMOKOHTPOAS HAMPSKEHMS

MAHEAb
MM




PACMPEAYCTPOUCTBA MP1C a0 1000B

ABTOMATUIALMNA HKY COBCTBEHHbBIX HY XA (LLCH; LLUMBIT; LLUOT)

KOHTPOAAEP
LLITTT

AOKAABHASA
MAHEAb M4YM

M3MEPEHME
MAPAMETPOB CETUA

ANATHOCTMKA
COCTOAHNA AB

MOAYAU
Al / DI/ DO

—3

LAUREL AATIUKM
TEPMOKOHTPOAS

3BY



PACMNPEAYCTPOUCTBA UPUC
CPEAHEFO HAMPS)XEHUA AAS
BbICOKOABTOMATU3UPOBAH
HOU NOACTAHLUU (BAMNC)




PACMPEAYCTPOMCTBA UPLC C
ANA BATIC

B HACTOSALLEE BPEMA TMPOUN3BOAMMBIE CEPMMHO KPY M KCO CTPOYATCA MO
CAEAYIOLLEMY MPUHLMMY:

B METAAAOKOHCTPYKUMIO LKAPA KPY/KCO YCTAHABAMBAIKOTCA PA3AMYHLIE
OAEKTPOATMAPATBI  (CMAOBBIE  BbIKAKOHATEAK,  BBIKAIOHATEAM  HATPY3KMH,
PA3SBEAVMHUTEAU), M3MEPUTEAbHBIE TPAHCPOPMATOPbLI, YCTPOMUCTBA PEAEMHOM
SAWMNTBI, KOHTPOAAEPBI TEAEMEXAHWKWN, M3MEPUTEABHBIE MPUBOPHI. BCE 3TO
OBOPYAOBAHME HEOBXOAMMO CIPOEKTUPOBATb, COBPATb, CMOHTMPOBATD,
HAAAANTE N BBECTM B SKCIMAYATAUMIO. NMPUMEHEHME BOABLLOTO KOAMHECTBA
OTAEABHbIX YCTPOUCTB (K TOMY XXE OT PA3HbIX MPOU3BOAMTEAEN) HAKAAABIBAET
3HAYUTEABHYIO HATPY3KY HA SKCMNAYATUPYIOLLMA MEPCOHAA.

MPUHUMM MPOEKTMPOBAHUA 3A TIPEABIAYLLME 100 AET MAAO U3MEHUACA - AAY
KAXAOIO HOBOIO TPOEKTA PA3PABATbIBAETCA HOBAA AOKYMEHTALMA AAY
MEPBMYHBIX M BTOPUYHbIX LIEMEM PACMPEAYCTPOMCTBA, MEXSYEEYHBIE CBH3M,
PACCHYUTBIBAIOTCS W BbLIBMPAIOTCA BCE 3AEKTPOAMMAPATHI, YCTPOMCTBA U
MPNBOPHI, PACCHATBIBAIOTCH N BbIBMPAIKOTCA N3MEPUTEABHbBIE
TPAHC®POPMATOPHI. TAKOWM MOAXOA, KAK W 100 AET HA3AA, TPEBYET
CYLLECTBEHHbBIX YEAOBEYHECKWMX, AMMAPATHBIX M BPEMEHHbBIX PECYPCOB. KPOME
TOroO, HEM3BEXHbBI OLUMBKKM B TMPOEKTAX, KOTOPBIE AAAEE BEAYT K OLLUMBKAM U
CAOXHOCTIM HA CTAAMM  PU3MYECKOM  PEAAMBALMKM  MPOEKTA  (MPU
CTPOUTEABCTBE, MOHTAXE, MYCKO-HAAAAKE M CAAYE B SKCIMAYATALMIO).

KOMMAHUSA MPUC MPEAAATAET HOBbIM MOAXOA K OPFAHM3ALMM MPOLECCA
MPOEKTMPOBAHMA W COOPYXEHUA PACMPEAEAUTEABHBIX MOACTAHUMM C
MPUMEHEHMEM PACTIPEAY CTPOMCTB MPUC AAS BAMC.




PACMPEAYCTPOMCTBA NMP1C CPEAHETO HATMPAXEHNS

ANA BATC

[MTEPEXOA

OT TPAANUNOHHOIO PELLEHNA K
LNPPOBOM ABTOMATM3ALINA U

YINPABAEHUIO PYHKUMOHAABHBIMU o
SAEMEHTAMU PACTIPEAYCTPOUCTBA

TpaanuUoOHHOEe pelleHue

Uudposoe peweHune

=Y
Pt

Ob6beMHbIN MOHTaX - bonbLuoe
KO/IMYECTBO MeXKNaHesIbHbIX
cBAsen

o

TpaHchopmaTopbl TOKA
N HanpsaXeHua

OpgHa mHorouenesas
LUMHA ANA BCEX CUTHANOB

Y

ILI,E':\T‘-II/H(M TOKa U HanpAaxXeHuA




PACMPEAYCTPOMCTBA NMP1C CPEAHETO HATMPAXEHNS

ANA BATC

Al e o LMPPOBAA ABTOMATUIALNA N
@ > YTPABAEHME PYHKUMOHAABbHBIMUA
SAEMEHTAMM PACTPEAYCTPOMCTBA

r-:g:-  HEMPEPbLIBHbIM MOHUTOPUHT U
CI) AMATHOCTMKA SAEKTPUYECKOM CETU
1 SAEMEHTOB PACMPEAYCTPOMCTBA

* PYHKUMOHAA PY 6-35kB 3SAAAETCAH

NAPAMETPUPOBAHMEM TEPMMHAAA 3ALLIMTBI M
YIPABAEHNSA

«  OlNEPATMBHAA BAOKNPOBKA BbINMOAAETCA

NAPAMETPUPOBAHMEM TEPMMHAAA 3ALLIMTBI M
YIPABAEHNS

© UMPPOBAS LLIMHA AAA CBA3M MEXAY AHEMKAMM PY 6-

35«kB

* OAEKTPOHHbBIE AATHNKN TOKA N HATIPAXEHNA
© EAVHBIV MEXXAYHAPOAHBIM CTAHAAPTHBIM MPOTOKOA

MNMEPEAAYN AAHHBIX M3K 61850

* MOHUTOPUHI YPOBHA N3OAAUMN (AABAEHNE U

NAOTHOCTb SAETE3A, YPOBEHb HACTMHHBIX PA3PAAOB)

© MOHUTOPUHT TEMMEPATYPbl KOHTAKTHBIX COEAMHEHIM
* MOHUTOPUHI KAHECTBA SAEKTPOSHEPT MM

* MOHUTOPUHI 1 3ALLIMTA TP BO3HMKHOBEHNINIM AYTIA
© MOHWUTOPUHT U1 YMPABAEHME TEMIMEPATYPOU U

BAAXHOCTBIKO B OTCEKAX KPY3

* MOHUTOPUHI PECYPCA SAEKTPOATTIAPATOB



LN 220 AC/DC
Ly 220 AC/DC

OTCEK
BTOPU4HOW
KOMMYTALMM

OTCEK
KOMMYTALMOHHbIX
AMMAPATOB

OTCEK
MOAKAKOHEHMA
CUAOBbBIX KABEAEW

CTPYKTYPHAA CXEMA PY 6-35kB AAA
BATNC BIOAXETHOITO YPOBH4

LWMHA MOACTAHLMN M3K 60870-5-101/ -104 TCP/IP; MODBUS

M3K 60870-5-101/-104 M3K 60870-5-101/-104 M3K 60870-5-101/-104 FUEMK A No?2 FUEMK A NoNo
TCP/IP; MODBUS TCP/IP; MODBUS TCP/IP; MODBUS

OME BB; AP; 3P

YMNPABAEHUE MOTOP. MPMBOAAMM
BB; AP, 3P

3ALLMATHI

1
1
1
1
1
1
1
1
1 AATHK
1 :1! AYTOBOM
1
1
1
1
1
1
1

-

SAEMEHTHI
LNPPOBOTIO

KPY2>
N

r 3
MOAYAb O Y KLU IOHANBHOE %§ SAEKTPOHHBIE | KOHAEHCATOPHbII1 \
OMEPATUBHOM ESM-HV / == AATYVKM TOKA ‘w BAOK MUTAHMS
EAOKMPOBKM 1 YCTPOMCTBO: Y4ET 3/3, AATYUKM HATMPSKEHMS u
KOHTPOAS AOCTYMA KKS, MM .
KOHTPOAAEP
NPUCOEAMHEHMS TPAHCPOPMATOPHI TOKA, !‘1! AATYMK AYTOBBIX
AATEM-01-L, C PYHKLIMAMM AATYUKI HATIPSKEHMS 3AMBIKAHNM
P3A, ACY, PAC

J




LLKAD LIP3A T

AHEMKA Neo2 AHEMKA

LM 220 AC/DC
Ly 220 AC/DC

CTPYKTYPHAA CXEMA PY 6-35kB AAA
BAIC c LUeHtpaamnzosaHHom P3A/ACY/PAC/OBP

LWMHA MOACTAHLMN M3K 61850-8-1 GOOSE, MMS, SNTP, PRP

MMS, -104, CNTOASC

NaNe

TOPAZ-KIT C PYHKUMAMM

K
1
1 1
R !
e A : 1234
! s, | || RS485
! ] k ! 1 HMI 2 TOPAZ SM
: CETEBOV KOMMYTATOP | | 1 J— +94B DC v
. MMS, GOOSE, | | 1 BTOPUYHOM =T
1
T SNTP, PRP ! KOMMYTALMM 2248 DG
I 1
| e | oo 4y e
I CEPBEP !
! TOYHOTO BPEMEHM '
1 1 OMB BB; AP; 3P
1 1
1
\ —1. OTCEK
1 IKOMMYTALMOHHbBIX VIPABAEHME
! ' AMMAPATOB MOTOP.
I OCHOBHOWM M I NPUBOAAMM
! PE3EPBHbIN ' BB; AP, 3P
1 KOHTPO I
. e e e e e e m e
: 1 1
1 1 1
1 | 1 1
1 T, 1 1
! KOHTPOAAEP OBP M : :
1 KOHTPOAS AOCTYMA I OTCEK 1
1 g - : MOAKAOHEHNA : | AATYMK
! | CAOBbIX KABEAEM | L—— B¥ AvroBOW
I I ! | 3ALATH
[} 1 ! &
1 1 1
1 3 1 1
! CEPBEP AOCTYNA ' '
' K AAHHBIM i s
( CEHCOPHA$ MAHEAb MHOTO®YHKLIMOHAABHOE % SAEKTPOHHbIE EAOK MUTAHMS
HMI WM. YTIPABAEHME “ B TOPAZ SM VISMERVITEABHOE ?é,a AATHMKM TOKA 220 AC(DC) / 24V DC
PYHKLMOHAAOM - YCTPOMCTBO: YHET 3/3, AATIMKM HAMPSKEHMS
SAEMEHTDI KPYD A KK3, Mu1N
UNPPOBOIO _
KPY> KOHTPOAAEP MPUCOEAMHEHNS / TPAHCPOPMATOPbI TOKA, . AATYMK AVTOBbIX

\

AATYNKN HAMPAXEHNSA - 3AMbIKAHMM

!

P3A(MT3/TO), YCIA, TV, TW, OBP

~

J




LN 220 AC/DC
Ly 220 AC/DC

OTCEK
BTOPU4HOW
KOMMYTALMM

OTCEK
KOMMYTALMOHHbIX
AMMAPATOB

OTCEK
MOAKAKOHEHMA
CUAOBbBIX KABEAEW

MMS, GOOSE,

1 AWl

1

1

1

1

1

1

1 )

i |l AATIVK
| ——g AVIOBOV
1

1

1

1

1

CTPYKTYPHAA CXEMA PY 6-35«kB
AAA BATIC PACTIPEAEAERHHOTO TUTA

MODBUS
RS485

n7

LWMHA MOACTAHLMN M3K 61850-8-1 GOOSE, MMS, SNTP

I +24B DC

OMEB BB; AP; 3P

YINPABAEHME
MOTOP.
MPMBOAAMMU
BB; AP, 3P

SV(SP)-1
(26)

- +248 DC

+24B DC

MMS, -104, CTTIOASC

SV-2
(288)

AHEMKA Ne2

AHEMKA NeNe

-

SAEMEHTHI
LNPPOBOTIO

KPY2>
N

ENBC

CEHCOPHA4 MAHEAb
MYM. YINPABAEHME
PYHKUMOHAAOM
KPY3

KOHTPOAAEP
MPUCOEAMHEHNA C
PYHKUNAMU P3A, ACY,
OBP, PAC

MHOTO®PYHKUMOHAABHOE
M3MEPUTEABHOE
YCTPOWCTBO ESM-SV. YYET
3/3, KK, MMM

CEPBEP TOYHOTIO BPEMEHM
GPS/GLONASS C

SNTP, NTP

NMOAAEPXKOWM PPS, PTPV2, IRIG,

r

ECIT-3

KOMBMHWUPOBAHHbIM AATYMK TOKA Eﬁg'EJEST\éMTE ey

U HAMPSKEHMS C LIMPPOBbIM HOTOKOS -
BLIXOAOM SV-MOTOKOB

AATYMK AYTOBBIX Ve

3AMBIKAHIM 220 AC(DC) / 24V DC




PACMPEAYCTPOMCTBA NMP1C CPEAHETO HATMPAXEHNS

ANA BATC

[MTPEMMYLLLIECTBA
PY BAIC

WA

N,

MEPBMYHBIE M3SMEPUTEABHBIE CUCTEMBI:
1.

LUMPPOBOMN KOMBUHUPOBAHHbIM AATYUK TOKA W HAMPSKEHWS (KATH) C MERGIN UNIT AAS KAXAOTO MPUCOEAMHEHMS

AAHHBIE C KATH BbIAAIOTCA MO MPOTOKOAY M3K 61850-9-2 SV

EAMHOE MCMOAHEHME KATH C KAACCAMM TOYHOCTU MO TOKY 0,55/5PR M MO HAMPAXEHMIO 0,5/3P HA BCE HOMMHAABI HATPAXEHNA AO
40,5 kB 1 HOMUHAABI TOKA 50 A — 2500 A HE3ABUCHMO OT YPOBHSA PABOYEM HATPY 3KM

CTAHAAPTM3OBAHHOE B POCCUN 1N AP. CTPAHAX, COTAACHO M3K, NMOAKAIOYEHUE YCTPOMCTB P3A, MU3MEPUTEABHBIX MPMBOPOB,
CYETYUKOB 33/MK3 K LMPPOBLIM TPAHCPOPMATOPAM TOKA W HAMPSXKEHWMSA. HET OTPAHUYEHII K MTPUMEHEHUIO YCTPOMUCTB OT PA3HbIX
NMPOU3BOAUTEAEN

HAAMYME CAMOAMATHOCTUKM B YACTM KOHTPOAS 3A OBECMNEYEHWMEM TOYHOCTU M3MEPEHWI, MEPETPEBOM TOKOMPOBOAA, BHYTPEHHEW
M3OAAUNN N YPOBHA 4P

MOBLILIEHHAS SAEKTPOBE3OMNACHOCTb, TAK KAK BIXOAHOWM LIMPPOBOM CUTHAA TAABBAHMYECKM PA3BA3AH OT BCTPOEHHbIX
BEICOKOBALTHBIX MPEOBPA3OBATEAEN

PYHKUMOHAA P3nA:
1.

AATOPUTMBI P3A HE 3ABUCHT OT HACBILLIEHMS, KAK B CAYYAE C AHAAOTOBBIMM TT MPU BLICOKOM YPOBHE AMEPUOAMYECKOM
COCTABASHOLLIEMIA U BBICLLIMX TAPMOHMK. HE TPEBYETCS YYMTBIBATL B PACHETAX YCTABOK KOSPPULIMEHTE TPAHCPOPMALMK (OHU
NMPOCTO OTCYTCTBYIOT), A TAKXE BPEMS AO HACHILLEEHUS, MPEAEA KPATHOCTU U T.M. AAHHBIN PAKT MOBLILLAET HAAEXHOCTb P3A,
MCKAIOHAS OLLUMBEKM HA STAME MNMPOEKTMPOBAHMA SAEKTPOYCTAHOBKMU, A TAKXE HA STAMAX MHP 1 TOuP

LUMPPOBOM KATH (LKTAH) C MUHUMAABHOM YTAOBOM NOTPELLHOCTBIO B M3MEPEHUSX TOKA U HATPAXEHUS U MEXAY HUMM NMO3BOASET
PEAAM3OBATB B P3A BOAEE DPPEKTMBHOE (TOYHOE) OMIN B PEXXMMAX K3. BBICOKAYA TOYHOCTb (TVE) LKATH NP1 HM3KOM YPOBHE TOKOB
033 NMO3BOASET 3PPEKTHBHO BLIFBAATE HE TOABKO PEXMM O33 B CETAX C M3OAUPOBAHHOM, KOMMEHCUPOBAHHOM M 3PPEKTUBHO
3A3EMAEHHOM HEUTPAABIO, HO M OAHO3HAYHO OMPEAEAATH MOBPEXAEHHYIO AUHMIO

OBA3ATEABHASA MOAAEPXKA CTAHAAPTOB LIMPPOBOW MNC M3K61850 (GOOSE, MMS), YTO CYLLIEECTBEHHO COKPALLLAET KOAMYECTBO
BTOPWYHbIX LIEMEM CUTHAAUSALU U YTIPABAEHUS, KAK BHYTPU S4EMKM, TAK U B DAEKTPOYCTAHOBKE B LIEAOM. HE TPEBYETCS NMPUMEHSATH
KOMMYTATOPbBI ABC BHYTPU A4EEK

MHP U1 TEXHMYECKOE OBCAYXMBAHME P3A COBMECTHO C LIKATH HE TPEBYET PA3PABOPKY MEPBMYHBLIX M BTOPUYHBIX LIEMEM, YTO CHUXAET
BPEMEHHbIE 3ATPATblI 1 BEPOATHOCTb OLLUMBKN, A TAK XE MOBBILUAET HAAEXHOCTE SKCMNAYATALMM

PYHKUMOHAA U3MEPEHNA, YHETA 3/3, KK3, PAC

1.

TAPAHTUPOBAHHBIN YACTOTHLIM AMAMA3OH (AYX U P4X) MPEOBPA3OBAHMS CUTHAAOB B LUKATH COIAACHO TPEBOBAHMAM M3K
NMO3BOASET TOYHO MPOWM3BOANTL M3MEPEHMS MAPAMETPOB PEXXMMA U KOAMMECTBO AKTMBHOMUIA U PEAKTUBHOW SAEKTPOSHEPTUM AO 50
TAPMOHUKM

BEICOKAS HAAEXHOCTb YYETA SAEKTPOSHEPTUM U U3MEPEHWI BBUAY HAAUYMA CAMOAMATHOCTHKM M3MEPUTEABHBIX KAHAAOB B
LUNPPOBOM BUAE

OTCYTCTBME B NMPUBEOPAX COBCTBEHHBLIX AHAAOTOBbIX LLEEMEN W1 BXOAHBIX MPEOBPA3OBAHMIA MO3BOASET TAPAHTUPOBATL BOABLLLME
MNMEPMOABI MEXTMOBEPO4YHbLIX MHTEPBAAOB (MIMA) M3MEPUTEABHBIX MPUBEOPOB, CHETHMKOB 1 PETMCTPATOPOB KK3 OT 16 AET A BbILLIE.
AAHHBINM PAKT COKPALLLAET 3ATPATHI HA MOBEPKY HA BCEM CPOKE CAYXEbI TPUBOPOB



PACMPEAYCTPOMCTBA NMP1C CPEAHETO HATMPAXEHNS

ANA BATIC

PEAAN3ALNA
UNPPOBOIO PY 6-35kB

« KPY3 6-35kB 630-3150A 20-31,5kA

MOHOBAOKM 1 A4EMKM

- KPYC (CYXOM BO3AYX) 6-10xB 630A 20kA

MOHOBAOKM 1 A4EMKM

« KCO-T 6-20kB 630-1250A 20-255kA

» KPY 6-35kB 630-4000A 20-40kA



PACMPEAYCTPOUCTBA MPUC CPEAHETO HAMPAXEHNY
IAiAﬂ BA |—| C MPOEKTMPOBAHME, MPOMN3BOACTBO M MOHTAX/HAAAAKA

1.

[MTOBbILLUEHHAA 2PPEKTMBHOCTH

B TENEHI BCEITO CPOKA 6

SKCTAYATALNM

EAMHOE YHUPULMNPOBAHHOE MCMNOAHEHME KPY3. PYHKUMOHAA NMPUCOEAMHEHNA
OMPEAEAZAETCA MPM NAPAMETPUPOBAHMIN TEPMUHAAA 3ALLMTEI M ABTOMATUKHA

SAEKTPOHHBIE AATYUKM TOKA AMHEMHBIE BO BCEM AMAMA3OHE PABOYETO TOKA U HE
TPEBYIOT BLIEOPA KOS PPUUMEHTA TPAHCPOPMALINK. HE TPEBYIOT NMOBEPKU

OAEKTPOHHbBIE AATYMKM HATPAXEHMA. HE TPEBYIOT NMOBEPKA

UNPPOBAS LUMHA CHUXAET OBbEM HU3KOBOABLTHBIX COEAMHEHMIA M MOHTAXA
MEXLLKA®PHBIX CBA3EW

EAUMHBIN MEXAYHAPOAHBI CTAHAAPTHBIM MPOTOKOA MEPEAAYM AAHHBIX
NMPEAOCTABAZET BE3MPAHMYHBLIE BO3SMOXHOCTU PACLUMPEHNS PYHKLLMN, MEPEAAYU
AAHHBIX 1 CBA3M1 CO BCEMWM COBPEMEHHBIMM YCTPOMCTBAMM

MOAHAA 3ABOACKAA TOTOBHOCTb PY 6-35kB. KOMIMAEKCHOE 3ABOACKOE TECTMPOBAHME
BCErO PACTMPEAYCTPOMCTBA B CEOPE

3ABOACKOE NMAPAMETPMPOBAHME PYHKLUMOHAAA P3A, OBP, ACY, CMCTEM
ANMATHOCTMKM

SKCNMAYATALNA

MOAHAA HABAIOAAEMOCTb BCEX NMAPAMETPOB CETU

MOBBILLEHUE HAAEXHOCTW CETU 3A CHET MPEAYTMPEAMUTEABHOM AMATHOCTUMKM
BO3MOXHbIX MOBPEXAEHMIA M OTKA3OB

MCKAIOYEHME MOBPEXAEHNS OBOPYAOBAHMS 3A CHET BLICTPOAEMCTBYIOLLEN AYTOBOM
SALLMATHI

HET HEOBXOAMMOCTM MOBEPKN M OBCAYXMBAHNA AATHMKOB TOKA N HATPAXEHNA

BM3YAAM3ALMNA BCEX TEKYLLMX MPOUECCOB C AMCTAHUMOHHBIM AOCTYTIOM
MEPCOHAAA



OHEPTOCBEPEXEHUE U
HEMPEPbIBHOCTb
TEXHOAOTUHECKUX
NMPOLLECCOB




SOHEPTOCBEPEXEHWME M HEINPEPBIBHOCTb

TEXHOAOTIMHECKMX TTIPOLLECCOB

BLICTPOAEMCTBYIOLLUMIN ABP (BABP)

OCYLLECTBAAET CBOP 11 OBPABOTKY MHPOPMALNN O
COCTOAHNN SHEPTOOBBEKTA, NMPUHUMAET PELLEHME O
NEPEBOAE HATPY3KM HA PE3EPBHbIM MCTOYHUK MUTAHNS B
COOTBETCTBMMN C 3AAOXKEHHBIM AATOPUTMOM T1O UMKAY
BABP

OBAAAAET LMPPOBOWN CUCTEMOM OBPABOTKM BXOAHbBIX
BEAYNH C PACLUMPEHHBIMM BO3MOXHOCTAMK

NPUMEHSET YAYYLLEHHBIE AATOPUTMbI AHAAM3A ABAPUIHDBIX
PEXMMOB, NMO3BOAAOLLNME COKPATUTE BPEMA PEAKLLNA
TEPMUHAAA AO 3-5mc

OCYLLECTBAAET SATIMCb OCUMAAOTPAMM, BEAEHME XXYPHAAA
COBbITH, MOHUTOPUHI B PEAABHOM BPEMEHM BXOAHbIX,
BEIXOAHbBIX 1 AOTUHECKMX CUTHAAOB

MMEET BCTPOEHHYIO PYHKUMIO CAMOAMNATHOCTUKN A
OBHAPYXXEHWSA BHYTPEHHMX HEMCMNPABHOCTEM

SBPECAEP

TEPMHAA
BABP

LLIKAS BABP



SOHEPTOCBEPEXEHWME M HEINPEPBIBHOCTb
TEXHOAOTIMHECKMX TTIPOLLECCOB

KOMNAEKCHOE PELLIEHME
KPYS/KPYC c BABP

TEPMUHAA BABP

BPEMS PEAKLLMM
TEPMMHAAA 3-5mC T

NMOAHOE BPEM4A MEPEKAIOYEHNA -

ABP HE BOAEE 35-40mc
LLIKAY BEABP

BEICTPOAENCTBYHOLLLMM ‘
BAKYYMHbIN BbIKAKOYATEAL C e
3/MATHUTHBIM TIPMBOAOM
BPEM$ BKA HE BOAEE 30mc
BPEMS OTKA HE BOAEE 10mc

i e

KPY3 / KPYC
MCNoAHeHme bBABP



SOHEPTOCBEPEXEHWME M HEINPEPBIBHOCTb
TEXHOAOTIMHECKMX TTIPOLLECCOB

CXEMHBIE PELLIEHMA KPYS/KPYC ¢ BABP:

1 PABOYHAA CLU 1 PABOYAY CEKUMOHUMPOBAHHAY CLLU 1 PABOYAA CEKUMOHMPOBAHHAYA CLLU
2 BBOAA 2 BBOAA 1 CB 4 BBOAA 6e3 CB
TEPMUHAA
BABP
TEPLMMHAA TEPMMHAA
BABP EABP
oo | EE oo o¢o | =  OPo o¢o oo | ii™ odo ogo
BB BB2 BB BB2 P BB2.] BB2
BABP ‘T —L’ BABP BABP J l —L BABP BBABE;P Ei]Bp ‘J L EABP > EABP
® S ¥
CTOHAOpTHb”‘;I ;! CTOHAOpTHb”‘;I
BB q‘ TEPMMNHAA =
elole]
° %2 CTAHAQPTHbIM o CTAHAQPTHbIM

TEOMUHAA TEPMUHAA



SOHEPTOCBEPEXEHWME M HEINPEPBIBHOCTb
TEXHOAOTIMHECKMX TTIPOLLECCOB

TEPMMHAA

CXEMHbBIE PELLIEHMA KPY3S/KPYC ¢ BABP: &

(e]]e]

c oo L L] L

EABP BABP
OB ;PB ;PB LOB OB L MPB LOB OB L EEPB FPB LOB
M1 2 m3 % _
CTAHAQPTHbIM
BB
— o

i § CTAQHAQPTHbIM
TEPMMHAA

PTI 2
5 M 4
1
I R |
-1 KATETOPUS DAEKTPOCHABXEHMS |
- BBICOKAS HABAKOAAEMOCTb CETU | [
MPEMMYILLLECTBA ©  CEAEKTMBHOE BHIAEAEHME MOBPEXAEHHOTO YYACTKA | BE3
- OMNPEAEAEHME O33 X m——— , DAETA3A
CXEMbI < EAMHBIM TUM OBOPYAOBAHMS PTM v TN
- CHWXEHUE CTOMMOCTM CTPOUTEABCTBA 3A CHET YMEHBLLEHMS KA B 2 PA3A MOHOBAOK MOHOBAOK
KPY> BABP KPYC BABP

+ BbICOKAA HAAEXHOCTb PTIM 1 M1



SOHEPTOCBEPEXEHWME M HEINPEPBIBHOCTb

TEXHOAOTIMHECKMX TTIPOLLECCOB

CXEMHBIE PELLIEHMA KPY3S/KPYC ¢ BABP:

PTI 1

o8B lﬁos /qﬁ%los OB L/Q>PB<;|}LOB
%TI—H% Tﬂ2% %TI’B%
PTI 2 -

OB PB WPB HOB PB }los
% T % % m2 %

* 1 KATETOPUA SAEKTPOCHABXEHNA
+ COXPAHEHME 1 KATETOPU MPM OTKA3E TPAHCPOPMATOPA

MPEVMMYLLIECTBA +  BbICOKAS HABAIOAAEMOCTb CETM
- CEAEKTMBHOE BbIAEAEHWE MOBPEXKAEHHOTO YYACTKA

CXEMbI - OMPEAEAEHME O33
- EAMHbBIV TUM OBOPYAOBAHMS PTM 1 T

+ CHMXEHME CTOMMOCTN CTPOUTEABCTBA 3A CHET YMEHBLLUEHNA KA B 2 PA3A
+ BbICOKAA HAAEXHOCTb PTM 1 M1

TEPMMHOA
BABP

09O oo | [i®™ o¢o ogo
OB PB L PB | _ OB
BABP BABP BABP | BABP
o - o
CTAOHAQPTHbIM
TEPMUHAA

BE3
OAETA3A

MOHOBAOK MOHOBAOK
KPY3> BABP KPYC BABP



SOHEPTOCBEPEXEHWME M HEINPEPBIBHOCTb
TEXHOAOTIMHECKMX TTIPOLLECCOB

CHUHXPOHUN3ALNA
KPY3/KPYC c Al'Y

KOHTPOAAEP Al'Y

LLUMHA
M3K 60870-5-101/-104;
M3K 61850-8-2

TEPMUHAA BABP

BPEMA PEAKLMN
TEPMMHAAA 3-5mc

BEICTPOAENCTBYHOLLLMM |
BAKYYMHbIN BBIKAKOYATEAB C | = =
3/MATHUTHBIM TMPMBOAOM
BPEM$ BKA HE BOAEE 30mc
BPEMS OTKA HE BOAEE 10mc

KPY3 / KPYC
MCNoAHeHme BABP



SOHEPTOCBEPEXEHWME M HEINPEPBIBHOCTb
TEXHOAOTIMHECKMX TTIPOLLECCOB

[MPEMMYLLLECTBA BABP

+ HATIOPAAOK COKPALLUAETCA BPEMA LMKAA ABP. NMPU OBbIHHOM ABP BPEMA LIMKAA TMEPEKAIOYEHNA COCTABAZET OT 0,7 AO 5,0c;
MNP BLICTPOAEMCTBYIOLLIEEM ABP — OT 0,05 AO 0,25¢

* MPHU OBbbIHHOM ABP HA CAMO3ANYCK MOXHO MNYCKATb ABUTATEAU CYMMAPHOW MOLLUHOCTM HE BOAEE YEM 30% OT 5
HOMMHAABHOM MOLLHOCTU MUTAIOLLLETO TPAHCPOPMATOPA. MNP BEBICTPOAEMCTBYIOLLEM ABP BCE ABUTATEAN NMOTEPABLLIEM
MANTAHUME CEKLMN OCTAIOTCA B PABOTE

« [P CPABATbIBAHNMN BABP B OTAMYME OT OBbIMHOTO ABP CUHXPOHHBLIE ABUTATEAM HE TEPAKOT CUHXPOHN3MA,
CAEAOBATEABHO, HE TPEBYETCA T'ALLEHNA NMOAA M PECUHXPOHM3ALLMN

« TOKM BKAKOYEHMSA ABUTATEAEM MATAIOLLMXCA OT NMOBPEXXAEHHOTO BBOAA, HE MPEBLILLAIOT 2+2,5 IH, 4TO YBEAUYMBAET PECYPC
OCHOBHbBIX SAEKTPOABUTATEAEN 1 MEXAHN3MA, YAYHLLAIOTCH YCAOBKA CAMO3AMNYCKA BCEX (HE OCHOBHBIX)
SAEKTPOABUTATEAEM MOCAE BOCCTAHOBAEHMA SAEKTPOCHABXEHUA MOTPEBUTEAEN.

«  [EPEXOAHBIE MPOLECChHI TOCAE CPABATBIBAHNA BABP 3AKAHYMBAIOTCA 3A AECATBIE AOAN CEKYHABI.
 TOBBILAETCA OCTATOYHOE HAMPSAXXEHME HA LLUMHAX T 6(10)/0,4 KB 1 3HAYUTEABHO YMEHBLLUAETCS YMCAO OTMAAAHUI

MATHUTHbIX MYCKATEAEM KOHTAKTOPOB B LIENSAX MUATAHUSA HM3KOBOABTHBIX SAEKTPOABUIATEAEN, CEOEB KOMIMBKOTEPHbIX
CUCTEM YTIPABAEHUY.



ABTOMATU3IALUA U

YINPABAEHUE
OHEPTOOBBEKTAMMU




ABTOMATM3ALUNA N YTTPABAEHME
OHEPTOOBBEKTAMM

=

ABTOMATU3ALMNA ANCTIETHEPU3ALNA

TPAHCPOPMATOPHbIX A CETM TPAHCPOPMATOPHbBIX A
PACMNPEAEAUTEABHBIX MTOACTAHUMMA PACMNPEAEAUTEABHBIX MTOACTAHUMMA




ABTOMATM3ALUNA N YTTPABAEHME

SOHEPTOObBEKTAMU

YHVMBEPCAABHOE PELLIEHME
ANA BCEX KOHPUTYPALLINMA
SOHEPTOOBBEKTOB

PACTPEAYCTPOMCTBA 6(10), 20, 35kB ¢
BO3AYLUIHOW, KOMBEMHMPOBAHHOM,
TBEPAOWM 1 TA3OBOM U3OAILUMEM

BEPXHWIM YPOBEHb
ANCTETHEPU3ALNA

LLIKAP
ABTOMATM3ALNN N

& YTPABAEHN4A

)

LLUMHA
M3K 60870-5-101/-104;
M3K 61850-8-2

CHUAOBBIE TPAHCPOPMATOPbI
MACAAHHOTO 1 CYXOro TMrnos

LUIMHOMPOBOABI A0 1000B 1
TOKOTMPOBOABI 6(10), 20, 35«B

PACMPEAYCTPOMCTBA 1 LUKAPDI
HN3KOTO HAMPAXEHMA AO 10008
MEPEMEHHOTO 1 MOCTOAHHOIO TOKA




ABTOMATM3ALUNA N YTTPABAEHME
OHEPTOOBBEKTAMM

PYHKUMNOHAA LUKADPA ACYTII:

CBbOP MHPOPMALMN:
YEPE3 BXOAHBIE AUCKPETHBIE CUTHAABI (TEAECUTHAAM3ALMS);
YEPE3 YHUPUUMPOBAHHBIE AHAAOTOBbLIE CUTHAADI;

CBOP AAHHBIX T1O UNPPOBBIM KAHAAAM:
ONPOC YCTPOMCTB MO UHTEPPEMNCY RS-485 C MOAAEPXKOM MPOTOKOAOB MODBUS RTU:

B3AMMOAEMCTBME C YCTPOUCTBAMM MO ETHERNET (TP) C MOAAEPXKOM MPOTOKOAOB MODBUS TCP, M3K
60870-5-104, MOK 61850-8-2;

YMPABAEHME KOMMYTAUMOHHBIM OBOPYAOBAHMEM TATOBOM MOACTAHLNMN;
CbOP N XPAHEHME BUAEOMATEPUAAOB MOACUCTEMbI OXPAHHOTO BUAEOHABAKOAEHNS;
POPMMNPOBAHME APXMBOB 1 MPOTOKOAOB 13 MOAYYEHHOW MHPOPMALNMN;

POPMNPOBAHME AMATHO3OB M COCTOAHMM HA OCHOBE MOAYYEHHBIX AAHHBIX, A TAKXKE
MPEAMKTMBHAA AMATHOCTUKA KOHTPOAUPYEMOTO SAEKTPOOBOPYAOBAHMA;

BbIBOA BCEX AAHHBLIX B MHTYUTMBHO MOHATHOM N NMPOCTOM BMAE HA MOHUTOP C
CEHCOPHbIM 2KPAHOM;

OBMEH TEKYLLEEM 1 APXUBHOW MHPOPMALMEM:
C AMUCTIETYEPCKMM MYHKTOM (AN);

C AIOBBIMU APYTUMM YCTPOUCTBAMU 1 CUCTEMAMM BEPXHETO YPOBHS MO CTAHAAPTHBIM
MPOTOKOAAM (MOBMABHbBIN APM LLIYTM)




ABTOMATM3ALUNA N YITTPABAEHME
OHEPTOOBBEKTAMM

LLIKADP ACYTI

By,

KOHTPOAAEP OBP U
KOHTPOAS AOCTYIA

\eakiiish s e, ey
|
|

I'IPOFPAMMI/I PyEvIv\bIPI
OCHOBHbIE KOMMOHEHTbI e

AOKAABHAS4

MAHEAb M4YM

KOHTPOAAEP .
LLUKADPA ACYTII

KOMMYTATOP

MOAY AU
ANCKPETHBIX
AHAAOTOBbIX
BXOAOB

CUCTEMA TTIMTAHNA
C MBMN N AB



ABTOMATMIALNA N YTIPABAEHMNE
OHEPTOOBBEKTAMM

LLUKADP ACYTI C UP3A

AOKAABHA4
NMAHEAb M4YM

OCHOBHOW W1 PE3EPBHbIM
KOHTPOAAEPbHI LIP3A

GSM MOAEM

{851 .// CEPBEP TOYHOTO
\. o

BPEMEHMU

OCHOBHbIE KOMINOHEHTD

b

KOHTPOAAEP OBP U

LLIKADPA
LP3A/ACY/PAC/OBP
MOAYAM
5 AMCKPETHBIX U
MPOrPAMMMPYEMBIN AHAAOTOBBIX
AOTUYECKMI LNy BXOAOB

KOHTPOAAEP

CETEBOM CUCTEMA TIMTAHNA
KOMMYTATOP C MBI U AB



ABTOMATMIALUNA N YTIPABAEHME

AKTMBHAA MHEMOCXEMA SHEPTOOBBEKTA
OTOBPAXEHME MOAOXEHMA BCEX
KOMMYTAUMOHHbBIX ATMNMAPATOB

YMPABAEHME KOMMYTALUMNOHHBIMM
AMNMNAPATAMU (YITPABAEHWME BB/AP/3P PY 6(10, 20,
35)kB; ABTOMATAMW PYHH

OTOBPAXEHWE AHAAOTOBbLIX MAPAMETPOB
(TOKU, HAMPSKEHUE, MOLLHOCTb, KK,
TEXHUYECKUM VYET 3/3)

OTOBPAXEHME TEMIMEPATYPbI KOHTAKTHBIX
COEAMHEHWM

=)
=
==
=
[==]
=)
=
—
=)

OTOBPAXEHME TEMIMEPATYPbI CUAOBbLIX
TPAHCPOPMATOPOB

Niy
PR

OTOBPAXEHME COCTOAHMA M3OAALMN

OTOBPAXEHWE ABAPUMMHBIX CUTHAAOB

MPOTOKOANPOBAHME M XPAHEHUE
NMHPOPMALIMN



ABTOMATM3ALUNA N YITTPABAEHME
OHEPTOOBBEKTAMM

NOAKAKOHEHME MHXEHEPHBIX CUCTEM

RS485 MODBUS RJ45 TCP-IP

CUCTEMA
\ BMAEOHABAIOAEHNA

CMCTEMA YHETA
SAEKTPOSHEPTMA

RS485 MODBUS RS485 MODBUS

CHMCTEMA BEHTUAALMN N

KOHANUMNOHNPOBAHMA OXPAHHO-TTOXAPHAA

CUTHAAN3ALNA

LLUKADP ACYTIT



ABTOMATMIALUNA N YTIPABAEHME
OHEPTOOBBEKTAMM

CHNCTEMA TEXHMHECKOTO AMATHOCTMPOBAHMA MOHI/ITOPI/IHFA
SAEKTPOYCTAHOBOK CATM-5

CBOP, XPAHEHUME, LEHTPAAM3OBAHHAA OBPABOTKA M AHAAN3 MHPOPMALIMN,
NOCTYNAIOLLEM OT OBOPYAOBAHMSA HA BCEX YPOBHAX AMCMETYEPU3ALMM;

MPOBEAEHME MPEAMKTMBHOM AMATHOCTUKM MOCPEACTBOM OMPEAEAEHMS
MPEAOTKA3HOTO COCTOAHNA HA OCHOBE MOHUTOPUHTA N1 AHAAM3A KOHTPOANPYEMbIX

MAPAMETPOB SAEKTPOCHABXEHMY;

MOHUTOPUHI PYHKUMOHMNPOBAHUSA YCTPOMCTB SAEKTPOCHABXEHNS B PEXVME AR AN
PEAABHOTO BPEMEHW; ‘ i

S S T L | YT
NPOTOKOAMPOBAHME M XPAHEHWE MHPOPMALIMM HA BCEX YPOBHAX AMCMETYEPU3ALIMM; S e e
AHAAM3 MHPOPMALLMM AAS TAAHWUPOBAHMA MPOLEECCA TEXHUHECKOTO OBCAYXMBAHMS -
YCTPOMCTB DAEKTPOCHABXEHUS, NMPOLIECCA NMOMCKA M BBISBAEHNS HEMCMPABHOCTEM; _—
NPOTOKOAMPOBAHME M XPAHEHWE AAHHBIX MO OCTATOYHOMY PECYPCY gan.j i [ 8 [}
ﬁ ads E e
SAEKTPOYCTAHOBOK; -w - 117 er TTa"
’ i \

*ir] i,ﬂ‘}gf iﬁl m.. g Lm-
BEAEHME BA3bl AAHHBIX M PACYET CTATUCTUHECKMX MOKA3ATEAEN MO APXMBY AAHHbIX BRI ':,L: Il L ‘ r =
CTAM':B Q@é g@ﬁié e 1 s-,.,%

XPAHEHWE HOPMATUBHOW W1 CITPABOYHOW MHPOPMALLA




ABTOMATMIALUNA N YTIPABAEHME

SOHEPTOOBBEKTAMM

CHNCTEMA TEXHMHECKOTO AMATHOCTUPOBAHMA 1 MOHUTOPUHIA

SAEKTPOYCTAHOBOK CATM-5

MAERHTUPUKAL NN
HEMCINPABHOCTU

MPU BO3HMKHOBEHWMM ABAPUMHOTO UAM
MPEAOTKA3HOIO COCTOAHNA MOABb3OBATEAD
MMEET BO3MOXHOCTb C NMOMOLLBIO
MHANKATOPOB COCTOAHUNA OMNEPATMBHO
MOAYYUTb MHPOPMALIMIO O XAPAKTEPE
HEMCIMNPABHOCTN, C BO3MOXHOCTBIO
MEPEXOAA B OKHO TEPMUHAAA
OBOPYAOBAHMA M1 BUIY AAUSAUMN MEPEYHA
BCEX CUTHAAOB ABAPUMHOTO UAM
MPEAOTKA3HOIO COCTOAHNA
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ABTOMATM3ALUNA N YITTPABAEHME
OHEPTOOBBEKTAMM

CUCTEMA TEXHMHECKOTO AMATHOCTHUPOBAHMA 1 MOHNTOPUHIA
SAEKTPOYCTAHOBOK CATM-5

MPOTOKOA M3MEHEHUNA AAHHbBIX MPOTOKOA
MOHUTOPUHTA

B TPAPHHECKOM BMNAE

[MTPOTOKOAMPOBAHME

NMPOTOKOA M3MEHEHWY MPOTOKOA yCTPOI;ICJB
AAHHbBIX B TABAMYHOM BMAE Nno TMNAM COBbITHI




ABTOMATM3ALUNA N YITTPABAEHME
OHEPTOOBBEKTAMM

CUCTEMA TEXHMHECKOIO AI/IAFHOCTI/IPOBAHI/IQ N MOHUTOPUHTA

SAEKTPOYCTAHOBOK CATM-5

POPMMPOBAHME
OTHETHBIX ¢OPM
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ABTOMATMIALUNA N YTIPABAEHME

SOHEPTOOBBEKTAMM

CUCTEMA TEXHMHECKOTO AMATHOCTHUPOBAHMA 1 MOHNTOPUHIA

SAEKTPOYCTAHOBOK CATM-5

ABTOMATN3ALMNA

[MPOLECCA
TEXOBCAYXMBAHNS

[MEPEXOA K TEXHOAOT A
CMMS

(CUCTEMbI KOMIMBIOTEPHOTO
YTPABAEHWS OBCAYXUBAHMEM
OBOPYAOBAHMS)

( \ 4 N\ (
CTAM-D «—>»  GLONASS, GPS
| J “
e B
KOHTPOAb -
T%(glé“lTEC;KHOM;O > CUCTEMA »  AOKYMEHTALMS
ABTOMATU3ALIMM \
TEXOBCAY XMBAHMS
YMPABAEHME
MATEPUAABHBLIMM
PECYPCAMM
_ J
PETMCTPALLMS /
AEPEKTOB/OTKA30B | ™/~
Y POPMMPOBAHMUE
~ 3A9BOK HA PABOTHI p
NOATOTOBKA M Y ) 5
IAAHMPOBAHME | BYXTAATEPCKMIA
PEMOHTOB s \/' YYET
Y
BbIMOAHEHME PAEOT "
M
O HAPSIAAM \ p
_ Y
N _ N KAAPbI
— PABOYME OTYETHI
APXVB PEMOHTOB L A
ALUEAERENCE J—» OBPATHAS CB%3b




ABTOMATM3ALUNA N YITTPABAEHME
OHEPTOOBBEKTAMM

CUCTEMA AUCMETYEPU3ALMG NOACTAHUMM ACAY D

PYHKUMOHAA ACAYS

+ OPTAHM3ALMN ABTOMATU3INPOBAHHOIO
PABOYEIO MECTA SHEPTOAMCTIETHEPA AAA
MPOBEAEHNA OMNEPATMBHOTIO KOHTPOAA M
YMPABAEHNSA OBOPY AOBAHMEM MOACTAHLIMN,

« OPTAHM3ALMNMN PABOYETO MECTA MHXEHEPA-
SHEPTETUKA AAA NMPOBEAEHMA AHAAM3A N
OUEHKMN PAKTNHECKOTO COCTOAHNA
OBOPYAOBAHMA HA OCHOBE AAHHbIX
ANATHOCTMHECKOTIO KOMIAEKCA CTAM-3,
COCTOAHMNA CUCTEM MHPPACTPYKTYPbI, A TAKXE
MO TPEBOBAHMNAM TEXHUHECKOTO 3AAAHNA
OCHALLEEHME ABTOMATMN3NPOBAHHBIM PABOYNM
MECTOM ACKY3 AAA NMPOBEAEHNA OLLEEHKK N
AHAAM3A NOTPEBAEHHOWM SAEKTPOSHEPTAM




ABTOMATM3ALUNA N YITTPABAEHME
OHEPTOOBBEKTAMM

CUCTEMA AUCMETYEPU3ALMG NOACTAHUMM ACAY D
OBOPYAOBAHUE

ANCIIETHEPCKOTI O MYHKTA

+ OKPAH KOAAEKTMBHOTO MNMOAB3OBAHMA (OTOBPAXEHME KAPThl YHACTKOB MMUTAHMA LLOA C
MHAMKATOPAMU COCTOAHUMN KAXAOTO SAEMEHTA SAEKTPOCHABXEHUA AAS OMEPATUBHOM
OLEHKM COCTOSHMA OBOPY AOBAHUA MOACTAHUMM B LLEAOM; BBIBOA HA SKPAH MAHEAM
BUAEOHABAKOAEHNA OBBEKTOB (COT), TPEHAXEP OTPABOTKN HABBIKOB M NMPABUABHOCTM
AEVCTBMM MPU MPOM3BOACTBE OMEPATUBHBIX 1 ABAPUMHBIX MEPEKAKOYEHM B LLUITATHBIX U
HELLTATHBIX CUTY ALNAX;

« APM MC (KOHTPOAb COCTOAHMA MHXEHEPHBIX CUCTEM MOACTAHUMM, CUCTEMA
TEXHMHECKOTO AMATHOCTUPOBAHMA M1 MOHUTOPUHIA DAEKTPOOBOPYAOBAHUA T CTAM-3,
MHCTPYMEHTEI CAMOAMATHOCTUKUN ACAY3I);

«  APM AMCIIETHEPA (YAAAEHHOE AMCMETYEPCKOE YNPABAEHME OBOPY AOBAHMEM MOACTAHLMIA = _ - , .
C KOHTPOAEM COCTOAHNA CUCTEM BE3ONMACHOCTU TN); :

« APM MOBUABHBIM (HOYTBYK C YCTAHOBAEHHBIMKM MPOTPAMMHBIMI MPOAYKTAMM
TEPMMHAAOB P3NA N KOHTPOAAEPOB OBOPYAOBAHMA AAG TIPOBEAEHNA HACTPOEK U
M3MEHEHWMN KOHPUTYPALMIA CUCTEMbI HEMOCPEACTBEHHO HA MOACTAHUMM);

«  APM ACKYD - 9BAGETCA COCTABHOM YACTBIO OBOPYAOBAHMSA ACKY3 (AOCTYM K
YAAAEHHOMY OMPOCY MPUBEOPOB YHETA NMOCPEACTBOM AMUEH3MOHHOTO MPOTPAMMHOTO
OBECMEYEHMS ACKY3 «MEPKYPWIM SHEPTOYYETH M MPOTPAMMbI OMPOCA CHETYMKOB CKBT (MPU
HAAMHYUM YHETA DAEKTPOSHEPTUN MO NOCTOAHHOMY TOKY) — B TMIMTOBOM NCTNTIOAHEHNM
MPEAYCMATPUBAETCA PA3SMELLLEEHME HA AMCMETHEPCKOM TMYHKTE.



ABTOMATMIALUNA N YTIPABAEHME
OHEPTOOBBEKTAMM

CUCTEMA AUCMETYEPU3ALMG NOACTAHUMM ACAY D

LLIKASP
YTIPABAEHNA ANCTETHEPCKUM TTYHKTOM

+ CBOP AAHHBIX MO UMPPOBBIM KAHAAAM;

+ ONPOC YCTPOMCTB MO UHTEPPEMCY ETHERNET (TP) C MOAAEPXKOW MPOTOKOAOB MODBUS TCP;

© B3AMMOAEMNCTBME C YCTPOMCTBAMM MO ETHERNET (TP) C MOAAEPXKOW MPOTOKOAOB MODBUS
TCP, M3K 60870-5-104, M3K 61850-8-2;

* YMPABAEHME KOMMYTALUMNOHHBIM OBOPYAOBAHMEM TI1;

©  YMNPABAEHME YCTPOUCTBAMM UHXEHEPHBIX CUCTEM (UC) TM;

+  CBOP M XPAHEHME BUAEOMATEPMAAOB MOACUCTEM OXPAHHOTO TEAEBMAEHNA TIT;
© POPMMPOBAHME APXMBOB M1 MPOTOKOAOB M3 MOAYYEHHOM MHPOPMALMM;

«  POPMMPOBAHME AMATHO3OB N COCTOAHUN, HA OCHOBE MOAYYEHHBIX AAHHbBIX, A TAKXE
MPEAMKTMBHAA AMATHOCTUKA KOHTPOAUPYEMOTO SAEKTPOOBOPYAOBAHMA TI;

+ BbIBOA BCEX AAHHbIX B MIHTYUTMBHO MOHATHOM U NMPOCTOM BMAE HA MOHUTOPLI APM
AMCIIETHEPA, APM UC, OKTT;

- OBMEH OMEPATMBHOW MHPOPMALIMEN C TN;

+ OBMEH TEKYLLIEM 1 APXMBHOM MHPOPMAUMEM C TIT;

+  XPAHEHME HOPMATMBHOW AOKYMEHTAUMM



ABTOMATMIALUNA N YTIPABAEHME
OHEPTOOBBEKTAMMA

CUCTEMA AUCMETYEPU3ALMG NOACTAHUMM ACAY D

SOKPAH
KOAAEKTMBHOT O NMOAb3OBAHMS

CBOP AAHHBIX MO UMPPOBBIM KAHAAAM;
OBLLAS AMATOHAAbL 3KM 110 AKOMMOB

4 AVICNAES CMNELMAAMNIMPOBAHHbBIX AAS BUAEOCTEH C PA3PELLEHMEM 1920x1080 A
AMATOHAADBIO 55 AKOMMOB

M3OBPAXEHME B BLICOKOM PA3PELLUEHMN BE3 MCIMOAB3OBAHUA AONMOAHUTEABHOTO
OBOPYAOBAHN

MEXMAHEAbHBIV LLIOB 0,88 MM.
IPPEKT BOCIMPUATUA LEAOCTHOCTUN KAAPA HA BCEM KT, BE3 BUAMMBIX KOHTYPOB
COCTABHbIX AUCTIAEEB

BECMPOBOAHBIE MbILLb U KAABUATYPA AAS B3BAMMOAENCTBUE AMCIETHEPA C 3KIM B
KOMIAEKTE.

HACTEHHOE KPEMAEHWE, OBECTIEYMUBAET PETY AMPOBAHKME MOAOXEHNA MOHMTOPOB

KOMIMBIOTEP C MACCUBHBIM OXAAXAEHMEM + hbin
+/ KpennaeHue HacTeHHoe
MBMN (MCTOYHWK BECMEPEEOMHOIO NMUTAHWSA) OBECTEYMBAET PABOTY KM MPU  Komnsiorep

C NaCCUBHbIM OXAQXXAEeHUuemM

KPATKOBPEMEHHOM MPOMAAAHUM HANPSXXEHUSA MUTAKOLLLEM CETU.

W becnpoBoAHble
Mbillb U KAABHaATYypa




MOAYAbHbIE PELLIEHUS
3ABOACKOW FOTOBHOCTH




MOAYAbHBIE PELLIEHMSA 3ABOACKOU TOTOBHOCTM

1. MOAYAbBHbIE PELLUIEHNA AAA
BCTPOEHHbLIX MOACTAHLNN

2. BAOHYHO-MOAYAbHbIE NOACTAHUMN
HAPYXHEWN YCTAHOBKM

3. MOBUABHbIE TOACTAHUWMM 6(10)-
220kB




MOAYAbHBIE PELLIEHMSA 3ABOACKOU TOTOBHOCTM

MOAYAbHbBIE PELLUEHNA AAS
BCTPOEHHbLIX MOACTAHLMM

* MOHTAX PYHH 1 PYBH HA PAMHbIX
KOHCTPYKUMAX AAA BBICTPOTO MOHTAXA
HA CYLLECTBIOWLMX PYHAAMEHTAX

« 3ABOACKAA OLLMHOBKA

« 3ABOACKOM MOHTAX MEXLLKAPHbIX U
MEXBAOYHbBIX CBA3EM

- 3ABOACKOM MOHTAX LLIKA®OB
COBCTBEHHbBIX HY XA, TOCTOAHHOTI O Orl1EP
TOKA, AMMCKY 3, ACYTII




MOAYAbHBIE PELLIEHMSA 3ABOACKOU TOTOBHOCTM

BAOYHO-MOAYABHbBIE NOACTAHLUNMA
HAPYXHEM YCTAHOBKM

« 3ABOACKOM MOHTAX PYHH, PYBH, CUAOBBIX
TPAHCPOPMATOPOB, LLUMHHBLIX M KABEABbHbBIX
CB4A3EM, LUKAPPOB COBCTBEHHbBIX HY XA,
MOCTOAHHOT O OTEP TOKA, AUMCKY S, ACYTIT

*  BETOHHbIE KABMHbI C OBbEMHbBIMM MNMPUAMKAMMN
«  YTENAEHHBIE MOAYAM N3 CEHABUY-MAHEAEN

+ OAHOSITAXHAA N ABYX-DTAXHAA KOMITOHOBKA




MOBMABHBIE MTOACTAHLMM 6(10)-
220kB

« YCTAHOBKA HA TPEMAEPE M HA BPEMEHHbIX
ONOPHBIX KOHCTPYKLMAX

- BAOYHO-MOAYAbLHbIE KPYD 11 KPY3H-110/220B
- BAOYHO-MOAYABLHbIE PY 6(10)/20/35kB c KPYD
- BAOYHO-MOAYABHbIE Oy

« OAHOSITAXHAA N ABYX-DTAXHAA KOMIMOHOBKA
HA MECTE OPTAHM3AUWMN BPEMEHHOT O LLEHTPA
MUTAHNA




MOAYAbHBIE PELLIEHMSA 3ABOACKOU TOTOBHOCTM

3ABOACKAA TOTOBHOCTb

+ 3ABOACKME UCMBITAHMSA CUAOBLIX LLENEN

« [MAPAMETPUPOBAHUMNE CUCTEM P3A, AMMCKYS U
ACYTN

+ 3ABOACKME MNCTIBITAHNA BTOPUYHBIX CUCTEM

« 3ABOACKA4 NMPMEMKA OBOPYAOBAHMA
3AKA3HNKOM




[MPEMMLLECTBO NPUMEHEHNA KOMITAEKCHbIX
PELLUIERMIN CMAPT UPUC

- BE3OMACHOCTbL MEPCOHAAA
» YMEHBLUEHUME HA 50-80%
[MPEMMYLLIECTBA 7‘ TABAPUTOB MOACTAHLMM
[MTPUMEREHMA + CHMXXEHME 3ATPAT HA
PELLIEHWW MPu1C ®ﬂ EI;F?(EETTIEF\S(E?TA\BHOM,EI\IAOHTAX 7

[MNYCKOHAAAAKY HA 50-80%

@ﬂ « CHMXXEHME 3ATPAT HA
J SKCNAYATALMIO HA 50-80%

» NMOBbILLUEHNME HABAIKOAAEMOCTU
HAAEXHOCTH CETA



BBIMOAHEHO C MCMNOAb3OBAHMEM M3OBPAXEHWUI C FLATICON.COM



