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«BPIKY 2.0»
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MporpammMHo-TexHn4eckuin kKomnaekc «<HEBA» I

Tak Ha3bIBAETCSA KOMMNJIEKC TEXHUYECKUX CPEACTB U MPOrpaMMHOro
obecneyeHuns, npegHa3HayYeHHbI A8 PELEHNUs PasNuyHbIX 3a4a4

dBTOMATMU3aL UK B IJIEKTPOSHEPrETUKE.

0ObnacTtb npumeHeHus NTK «<HEBA» 7

¥ peructpaums aBapuitHbix cobbituii (PAC);

¥ TenemexaHuka u 06MeH TexHonornyeckoi nHcopmaumein ¢ CUcTeMHbIM
oneparopom (COTW ACCO, CATY, CCMU n TM);

¥V MOHWUTOPWHT U AUArHOCTUKA TEXHONOrN4YEeCKOro 060pyﬂ,OBaHVIF|,'

¥ NpOTUBOABapWiiHasA aBTOMATUKa;

¥V aBTOMaTn3MpoBaHHOE ynpaBJieHNe KOMMYTaLMOHHbIM o6opy,qosa|-meM

0,4 - 750 kB;
7 ACY TN cTaHumit M NOACTaHLMIA

MHorodyHKUMOHaAbHBIN KOHTPoAAep BPKY 2.0 —
OCHOBa AAS NOCTPOEeHUs1 TexHndeckux cpeacts MNTIK «HEBA» W7

BPKY 2.0 (Bbnok pervctpaLym, KOHTPOA 1 yrpaBreHus) — TPOEKTHO-KOMMOHYEMBbIH,
NporpamMMmpyemblit MHOrOMYHKLMOHAbHBIA NPOMBILLIIEHHBII KOHTPOMNEP.

TexHn4eckne XxapakTepuctuku

Konunuectso aHanorosbix BXOAHbIX CUTHANOB,
He Gonee
ypOBEHb BXO[AHbIX aHa/1OrOBbIX CUTHANOB:

- C BHEWWHWM 13M. npeobpa3zoBaTenem
KonuyecTo AMUCKPETHBIX BXOAHbBIX CUTHANOB,
He Gonee

KonnyecTBo BbIXOLHbIX LUCKPETHBIX

CUTHANoB, He Gonee

YacToTa cKaHMpoBaHUsA:

- aHaNoroBbIX CUrHanoB, Kl

- AMCKPETHBIX CUrHanos, Ky

Pasmep 3HeproHe3aBucumon namatu, Gb

MorpewwHocTb n3mMepeHus, %, He bonee

- 1 HOPM. CUTHANOB HAaNpPsKEHUS
MOCTOSAHHOTO TOKA;

- LA HOPM. CUTHANOB MOCTOSHHOTO
1 NepeMeHHOro ToKa;

- 1S CUTHAJIOB NepPeMeHHOro nau
MOCTOSIHHOTO TOKA U HANpsXKEHUs C U3M.
npeobpasosarenem;

Tun nopta cBszu ¢ ACY TN

Mepuog nepefayun faHHbIX HOPMaabHOro

pexuma,

MMuTaHne nepemeHHOro TokKa, B

MMuTaHme NoCcTOAHHOIO TOKa, B

64

~1A~5A; ~100 B; ~400 B;
=10B,=2508,5...20 MA
=500 B, =1000 B

288

96

1,0; 1,25; 3,125; 2,5; 5,0; 10,0
1

16...120

+0,05

+0,15

+0,35

Ethernet 10/100 M6uT/c
1... 255

~220 (+ 44)

220 (-44 ...+33)
110 (-22 ...+11)
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KoHTponnep MoxeT rnbKo NporpaMMmMpoBaTbCs Mo, KOHKPETHbI NPOEKT ¢
BO3MOXHOCTbIO KOMOMHWPOBAHUS Pa3NyHbIX QYHKLWIA B OHOM YCTPOMCTBE,
Hanpumep:

¥ KoHTponnep 3neKTpoycTaHOBKM C PYHKLMAMU TeNeCUTHANN3ALNY,
TeNnensMepeHus, TeneynpasieHus, percTpaLum aBapuinHbix coobITuii,
MHTerpaumu yctpoiicts P3A, ynpaBneHus no Mecty;

7 Lncdposoit peructparop aBapuiiHbix COOLITUI C QYHKLUAMMN M3MEpPEHUS
napamMeTpoB HOPMaJbHOTO peXxuMa (TenensmMepeHus, TenecurHanm3aLms)
AN UCTONb30BAHMA B KAUeCTBe YCTPoiicTBa cbopa 1 nepefayn AaHHbIX
8 COTW ACCO.

MporpammHoe obecne4veHve P

MporpammHoe obecneyeHne BPKY 2.0 paboTaeT nog ynpasneHuem
MHOT03aJa4yHoi onepaLMoHHON CUCTEMbI PeasbHOrO BPEMEHMU, 4TO
NO3BONSIET MAKCUMaAbHO 3PEKTUBHO MCNONB30BATL annapaTHble
BO3MOXHOCTM KOHTpO/Eepa 1 06ecneynTs MHOTOQYHKLUOHANbHOCTb
3TOr0 YCTPOWCTBA 6€3 CHUKEHNSA €ro HaJEeXHOCTH.

M0 BPKY 2.0 nocTpoeHo no MoAynbHOMY NPUHLMNY, BCE 3afa4n
BbINOJIHAOTCA NapaiesbHO B COOTBETCTBUM C YPOBHAMM UX NMPUOPUTETOB.

Habop 3Tux 3afay BecbMa BENUK: 3TO paboTa C BXOAAMMU/BLIXOAAMMY,
nepenyHas 06paboTka crHanos, HopMUPOBAHUE W NOAAEPKAHUE
NIOKaNbHbIX apXMBOB JaHHbIX, BblAaya aHHbIX BO BHelWHWE UHTepdeiicsl,
CMHXPOHM3ALMA C APYTUMM YCTPONCTBAMU B CETU, U MHOTOE [ipyroe.

Kpome Toro, nomumo ucnonHeHus ceoero 6azosoro M0, BPKY 2.0 moxer
BbIMOJTHATL M HEKOTOPbIE JOMONHUTENbHbIE 3a[a4K, HanpuMep,
OCYLeCTBAATL JONOJNHUTENbHbIE PACUeThl, peann30BbIBaTb aFOPUTMbI
yNpaB/ieHus, NpoBepsATh YCI0BUA GJIOKMPOBOK NpU ONepaTUBHOM
YNpaBieHUN W T.A.

TypKMeHUcTaH

Kblprbl3cTaH

PeweHns AAa SAeKTpO3HepreTukn W

«BPKY 2.0»

NTK «HEBA» ycTaHOBNEH 1 ycnewHo
3KcnnyaTupyertcs bonee yem

Ha 520 ob6beKTax B 66 permoHax
Poccun v 6 ctpanax CHI.

WWW.energosoyuz.spb.ru
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«CIKAAA-HEBA» MNporpammHoe obecnedeHve «CKAAA-HEBA»

4

MporpammHoe obecneyeHne NTK «HEBA» B npoLecce pa3Butus

“ MOAEPHW3aLMM BCEro KOMMIEKCa NPeTepneno 3HaynTenbHble U3MeHeHus
— B NepBYI0 0Yepesb B NaaHe paclimpeHuns QyHKLMOHANBHOCTH

M BbINONHAEMbIX C €r0 NOMOLLbI0 3a4a4 aBTOMATU3aLMUN.

B HacToswee BpeMs nporpaMmmHoe obecneyeHne BKIOYAET B cebs
WNPOKUIA HABOP KOMMOHEHTOB, KOTOPbII NO3BOISIET OTHECTM €r0 K Kiaccy
NPOAYKTOB, Ha3biBaeMblx TepmuHom SCADA.

OtnnuntensHo ocobeHHocTbio «CKALIA-HEBA» siBnsieTcs peanusayus
npuHLUMna ceobopHoro koHburypuposaxus N0 nonb3osatenem, KOTOPOMY
NpefoCTaBNAETCA NPOCTON U UHTYUTUBHO NOHATHLIA MHTepeNC

LNsi HACTPOMKM GONbLWIMHCTBA NAPaMETPOB CUCTEMBI.

LincppoBoe ocunnnorpacdmposaHme aBapuiiHbIX cobbiTnin P

MpocTeiiwnin cnyyaii npumeHenmns NMTK «kHEBA» — MmopepHM3aLms cTapbix
1 CO3AaHNe HOBLIX CUCTEM PErUCTPaLLMK aBapUiHbIX COBLITU
(«<HEBA-PAC»). B cnyyae BOZHMKHOBEHUs aBapuu, BCe CUrHanbl OyayT
3anucaHsl LMGpPoBbIM ocumanorpadom, nepefaHbl Ha cepeep CUCTEMbI
W npeAcTaBeHbl B yA06HOM 1S NONb30BaTeNs BUAE.

YcnoBus 3anycka ocumanorpada rub6Ko HacTpamBatoTCs, 3anmcaHHble
OCLMNNOrpamMMbl aQPXMBUPYIOTCA C YKAa3aHUEM [aTbl, BPEMEHW U NPUYUHBI
nycka. 06ecneynsaeTcs HeOOX0OAMUMbIN CEPBUC LISt TPOCMOTPA U aHANKU3a
OCLMANOrpamMM: NOCTPOEHNE BEKTOPHbLIX U CMEKTPabHbIX Anarpamm,
rogorpacoB CONPOTUBNEHNIA, pacyeT (asbl, YaCTOTbI, @ TAKXKE LeACTBYIOWNX
3HAYEHWI TOKOB W HAMpsKeHWii B N106OM TouKe NpefaBapuinHoro,
aBapuitHOro 1 nocieaBapuitHoro npotecca. Mimeetcs BO3MOXHOCTb
COBMECTHOTO aHann3a HECKONIbKUX OCLUANOrpaMM — HanpuMep,
3anucaHHbIxX pasHeiMu BPKY, 61okamu, MeloLLMMU pasHyio 4acToTy onpoca
CWUTHANIOB, MU [LAXe OCLMANOTrPaMM, MOSIYYEHHbIX C Pa3HbiX 06bEKTOB.
MpenycmoTpeH akcnopT ocumnnorpamm B hopmat COMTRADE (no komaHze
noNb30BaTENs UNU AaBTOMATUYECKMIA).

TaKxe CyLLECTBYET NPOrpaMMHBbIi MOAY/b ONpPeAeNeHNs MecTa NoBPEXAeHMS
BO34YLIHOM TMHUM NO OCLMANOTPaMMe aBapunHOro npolecca.

YnpasneHne obopyasoBaHvem P

B MNTK «HEBA» 3a103eHbl BO3MOXHOCTM yNpaBAeHNA PasinyHbiM
060pyf0BaHMEM, TPUYEM ITO MOXKET ObITb KaK ONepaTUBHOE yNpaBieHue,
TaK 1 anroputMuyeckoe. lNpu ocylecTBNeHN ONepaTUBHOIO ynpaBaeHus
MOryT 6bITb peann3oBaHbl pasnnyHbie 6OKUPOBKM OT HEBEPHbIX KOMAHS,
onepartopa.

B03MOXHOCTM anropUTMUYECKOro ynpaBieHus No3BonsioT Ha 6ase

NTK «HEBA» peann3oBbiBaTh ynpasnstoLwme CMCTeMbl pa3anyHOro
Ha3HAaYeHWs, HaNpUMep HEKOTOPbIe BULbI 3aLUMT AN NPOTUBOABAPUIAHON
aBTOMATMKW. MOXHO peann3oBbIBaTh M TaKUe aNrOPUTMbI, B BbINONHEHWUM
KOTOPbIX 3afeicTBYyeTCA cpa3y Heckonbko bPKY B cucteme.

Hanpumep, BennumHa curHana, noakIoyeHHoro K Bxomy ogHoro bPKY, moxer
Y4acTBOBATb B ANrOpUTMax yrnpaBneHus, UCnonHsowmxcs B apyrom bPKY.

_ G
s
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MOHNUTOPUHI TeKyLlero pe>knuma p « C I(AAA_ H E BA»

OCHOBHbIM MHCTPYMEHTOM A1l 0TOOPAXKEHUS COCTOSIHUSA TEKYLLETO PEXMUMA
3HeproobbeKTa ABNAeTCA NporpaMmma «MHeMocxeMmay, C NOMOLLbI KOTOPO
OMepaTUBHbIKA NEPCOHAN MOXET B peasibHOM BpeMeHu Habniofats

COCTOAAHWE CXeMbl 06bEKTA. . —_—

VAT TS TFTiY 5 ire

MHeMocxeM MOXKeT 6bITb CO3,aHO HECKONMbKO (HanpuMep, C pasnnyHoii
CTeneHblo fileTann3aLmmn) — X KONMYeCTBO He OrpaHnyMBaeTCs,
npefycMoTpeH W yaoOHbIi Nepexof oT OfHOW CXEMbI K [pyroil.

MomumMo oTobOpaKeHUs U3MepseMbiX NapaMeTpoB, NpeayCcMOTPeH

U «PYYHOII» BBOJ B CUCTEMY 3HAYEHWUI aHANOTOBbLIX U ANCKPETHBIX
CUTHANoB (HanpuMep, NOOXEHUN pasbefUHUTENEN, 3a3eMSIOLNX HOXKEI,
HaKNagokK W T.n.) — AN clyyaes, KOrAa HET BO3MOXHOCTM 3aBeCTU

B CUCTEMY «KMBblE» CUTHANBI. Kpome TOro, MMeeTcs BO3MOXHOCTb
[0CTOBEPM3ALMU AAHHbIX O MONOMXKEHUM KOMMYTALMOHHbBIX annapaToB
Mo ABYM AUCKPETHLIM CUTHANAM.

FmEay
T
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Mporpamma «MHemMocxeMa» Takxe obecrneynBaeT BO3MOKHOCTb
OMEepaTUBHOTO JUCTAHLMOHHOTO YNpaBAeHUs BbIKIYATeNsMU UK
APYTMMU KOMMYTaLMOHHBIMYU annapaTtamu (ecnu QyHKLUMUsA ynpaBneHus
3a/ieiicTBOBaHa B COCTaBe KOMMeEKCa).

BeaeHne ancneT4epckoro rpacuka pr o

Mpu nomoum NTK «HEBA» MoXeT 6bITb OPraHM30BaHO M BEEHNE
onepaTMBHbLIM NEPCOHANOM 3a[laHHOT0 AMCNETYEPCKOro rpaduka
BblpabaTbiBaeMoil MowWwHOCTU. Ha npeanpuaTusx, Kotopble He :
BblpabaTbiBaloT, a, HA0OOPOT, NOTPEONAIOT INEKTPOIHEPTUI0, MOKHO e — =
OCYLLECTBAATL ONEepPaTUBHbLIA KOHTPOb HAXOXAEHNS BENNYUHBI
noTpe6aseMoil MOWHOCTH B FpaHMLIax 3afaHHOro KopuUaopa.

NmetoTcs Heobxoaumble yHKLMM BBOAA B CUCTEMY AUCMETYEPCKOrO
3a[laH1s, OTOOPAKEHNSA TEKYILUX PEXMUMHBIX NTAPAMETPOB M CUrHANN3aLIMK
00 UX NPUGAMKEHUN K NPEAENbHO ONYCTUMbIM 3HAYEHUSM.

TV TUPRLAN ISR

--__-.__'—-—__1.'TI.'.T" T

| IFRTTRNAAT IS JU VR ANLS T WY IV BV T oY W

BeaeHve CyTO4HbIX 1 CMeHHbIX BeAOMOocCTen I o SNBSS S S S B

O6ecneynBaeTcs BO3MOXKHOCTb aBTOMATUYECKOTO (hOPMUPOBAHMUS
CYTOYHOI MM CMEeHHOW BeAOMOCTU. Ha 3Tane HacTponKM CMCTEMbI
onpegenseTcs ee WabNOH B NPUBbLIYHON /15 ONEPATUBHOIO NepcoHana
tdopme, a B 3aflaHHOE BpeMsi POPMUPYETCS VXKe FOTOBbIN (aiin

CO 3HaYeHUAMM 33aAaHHbIX NapaMeTpoB. B BegomocTu Takke moryt
NpPUCYTCTBOBATb BbIYMCASIEMbIE NONS U FPAdUKK.

Www.energosoyuz.spb.ru
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«CKAAA-HEBA» MopMMNPOBaHME PacHETHbLIX AAHHbIX P~

«CKADA-HEBA» obecneunBaeT BO3MOXHOCTb JOPAcyeTa B peanbHoM
BpPeMeHU LONONHUTENbHBIX NAPAaMETPOB, He N3MEPAILLUXCA TEXHNYECKUMU
cpefcTBamu.

ITo MoryT ObITh, HANPUMEP, HEKOTOPLIE MOKA3aTeNn KayecTsa
3/IEKTPOIHEPTUU UM CyMMapHas MOLLHOCTb, BbipabaTbiBaemMas cTaHLued.
C pacyeTHbIMM NapamMeTpamn MOXHO NPOU3BOLMUTL BCE Te XKe [eiCTBUS,
4TO U C APYrMMU AAHHBIMU HOPMANLHOTO PeXUMa: 0TOOpaXaTh Ha
MHeMocxeMax u B «CamonucLey», apxMBUpPOBaTh, NepefaBaTh B fpyrue
cUcTeMbI.

Peructpauvs cobbiTunin, onoselleHne,
y4eT pecypca obopyaosaHus P

NTK «HEBA» peructpupyet usmeHeHUs COCTOAHUSA AUCKPETHbIX CUTHANO0B
KaK B HOpMaNbHOM, TaK 1 B @BapMNHOM pexumax, uHpopmauus 06 3Tux
M3MEeHeHUsX apX1BUPYETCA Ha CepBepe KoMnneKca.

F
|
:Jf

Teetiene

S

Bce co6bITvst MOTYT GbITh NPeACcTaBieHbl B TAOANYHOM BUAE C yKa3aHMEM
Aatbl 1 BpemeHu. 0becneynBaeTcs BO3MOXKHOCTb U3MEPEHUS BPEMEHHbIX
WHTEPBANOB MEXAY COOLITUAMU, @ TaKXKE BO3MOKHOCTb BbIGOPKU COObITUI
13 TabANLbI N0 PA3NNYHBIM KPUTEPUAM.

NmeeTcs n hyHKLMs 3ByKOBOTO (B TOM YKCNIE U TONOCOBOT0) OMOBELLEHMS
0 COBbITUSAX.

Oukcauns cobbITUIN BKIKOYEHUA U OTKITIOYEHNA KaKoro-nn6o
060py/10BaH1s MO3BONSAET OPraHM30BaTh YYET ero pecypca. Yuutoisaercs
BPEMS HAXOXAEHUA 060PYAOBAHNA BO BKIIOYEHHOM U OTK/IIOYEHHOM
COCTOSIHWM, BbIAAIOTCA NPeAyNPexXAeHns 0 NPUBANKEHUN K BbipaboTKe
UM CBOEro pecypca.

I
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WNHTerpauus c Apyrummn cuctemammn P

B cocras M0 «CKALLA-HEBA» BXOAMT WNPOKO pacnpoCcTpaHeHHbIN

B coBpemeHHbIx ACY cepeep foctyna K aaHHbiM B ctaHaapte OPC DA v2.0.
C nomowbto OPC-cepBepa pe3synbratbl n3mepenuii NTK «HEBA» MoxHO
caenarb focTynHbiMu Ana pasnuyHbix SCADA-cucTem, KOTopble NOAAEPXKMBAIOT
OPC-uHTepdeiic.

MTK «<HEBA» MoxeT ocyLuecTBAATL NpUeM, nepefady v peTpaHCAAaLmMI0 AaHHbIX
no uncpoBbiM MHTepdeiicam B pa3nuyHbix npotokonax: Modbus, SPAbus,
Profibus (4epe3 wnio3), MIK-870-5-101/103/104, B TOM 4KCnie NO NPOTOKONAM
cTaHpapta M3K 61850, n03BONSAIOWMM MHTErPUPOBATLCA C APYTAMU
ycrpoiictamu (P3A, NMA, ACYTI) B pamkax nocTpoeHus LudpoBoil CTaHLMK
1 NOACTaHLMU,

NTK «HEBA» nHTerpupyetcs c 060pyAoBaHUeEM ClIeAYIOLLMX KOMNAHWIA:
ABB, Alstom, General Electric, Schneider Electric, Siemens, MexaHoTpoHMKa,
Pagnyc-AsTomatuka, Penemaruka, IKPA, Y3A3, SATEC, Socomec, IHeprocepsuc,
JHepro-Coto3, InekTponpubop, Moxa, Vertesz, Seneca, Orbit Merret, Vaisala,
JHeproTexHuka, AnekTo, Jlomo-MeTteo u ap.

WWW.energosoyuz.spb.ru
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MporpammMHbIn KoMnAekc «CamonuceL» «CIKAAA-HEBA»

HasHa4eHue p

MporpammHbiit Komneke «Camonucely» npeaHasHadeH ans cbopa, rr——— =
perucTpaumm, apxmeaLmum 1 oTobpaxkeHUs aHHbLIX HOPMANBHOTO peXxuma ey bl e c— -
3HeproobwvekTa. e 2
«Camonuceu» moxeT paboTaThb Kak ¢ gaHHbiMu NTK «HEBA», Tak e :.""""‘*’*"‘\r«"J"‘"-"-*—u—-—-'aﬁ_._h_,!
W C IaHHBIMU APYrUX KOMMIEKCOB U CUCTEM, UMEIOLILUX B CBOEM COCTaBe e
OPC-cepsep. Moatomy «Camonuceu» mMoxeT ycTaHaBAUBATLCA Kak fes j.,wfwm.!
B cocTaBe nporpammHoro obecneyerus MTK «HEBA», Tak 1 oTaenbHO . ___ =]

oT Hero. [IpumeHeHMe 3TOi Nporpammbl MO3BOASET UCKNIOYUTL UK = e L !
npofy6AMpOBaTh CyLWecTBYOLLMe ByMaXHble CAMOMMUCLLbI. — =

OcHoOBHbIe yHKUMN P

¥ rpatduyeckoe U TabNMYHOE NPeACTaBAeHUE TEKYLMX U aPXUBHBIX
OAHHbIX U3MEPeHUR;

P BeAEHWNE apxnBa aHAJIOrOBbIX N AUCKPETHbLIX CUTHANO0B C NOCTOAHHbLIM
M aBTOMaTU4eCKN U3MeHAEMbIM NEPNOLOM; .

1111
i

y CUrHanusaunsa o BbIXOAe U3MEPAEMbIX NapaMeTpPoB 3a 3afldHHblE =1
npepenbl;

|}

P NOWUCK AAHHBIX B apXMBE N0 33aflaHHbIM YCNOBUAM (MO COCTaBY fAHHbIX,
no BpeEMEHHOMY UHTEPBay, N0 UHTEPBANY 3HAYEHUN U T.4.);

p npeaBapuUTENbHbIA MPOCMOTP, NeYaTh U SKCMOPT AAHHbIX;
p BE[IEHWEe XypHana cobbITHil.

AT

MOyYHKUMOHaAbHbIe ocobeHHOCTU 7

OcHoBHOe Ha3HaueHue «Camonucua» — 310 co3paHue rnyboKoro apxuea
[aHHbIX U Ux rpacuyeckoe oTobpaxeHue.

Kak u Bce nporpammbl [TTK «HEBAY, «CamonuceL» OTKpbIT 415 HACTPOMKH
nons3osarenem. [lpegycMoTpeHa BO3MOXHOCTL 3aaHNA YCTaBOK,
NO3BOAAIOLWMX KOHTPONMPOBATb BbIXOL U3MEPAEMblX NapaMeTpos

3a 3afaHHble rPaHnLbl, @ TAKXKe CUTHANM3auusa U NPOTOKONUPOBaHNE
TaKux cobbITnii. imeeTcs Heobxo[MMBbIil cepBUC ANS aHANM3a U pacneyaTku
rpaduKoB, a Takxe CpefcTBa ANA IKCNopTa AaHHbIX 13 «Camonucua»

B Apyrue nporpammsl (Hanpumep, MS Excel).

MporpammHblii KOMNaekc «Camonucel» UMeET KIMEHT-CEPBEPHYIO
apXuUTEKTYpy.

CepBepHas YyacTb KOMMEKCA MOXET pacnonaratbcs kak Ha cepsepe MTK
«HEBA», Tak 1 Ha oTRaenbHOM cepepe. OHa OCyWeCTBASET NoayyYeHne
AaHHbIX, BEAEHWe apXnUBa U XKypHana coObITHiA. B KNMEHTCKYI0 YacTb
BXOAAT nporpammbl «Camonucel» n «MHemocxema.

3T nporpammbl 06ecneynBaloT rpaduyeckoe 1 YMC0BOE OTOBPAXKEHMe
A3HHbIX [N15 N0/1b30BaTeNS, @ TAaKXKE 3BYKOBOE OMOBELLEHME O BLIXOAE
CUrHaNoB 3a 3afiaHHble npegenbl. s Ka[oro nob30Bartens Komniekca
MO3HO 33aTb COOCTBEHHbIA HAOOP M COCTaB KafpoB 0TOOPaKeHUs
CUTHANO0B, @ TaKXe COOCTBEHHbIE 3BYKOBbIE NPUBA3KM K COOLITUAM.

www.energosoyuz.spb.ru



MocTpoeHne komnaekcHon ACY Tr
IAEKTPNYecKom 4acTn 3HeproobwekTa P

HMN® «3HEPTOCOH3» npepnaraeT KOMMIEKCHOE pPelleHre Mo NOCTPOEHMIO
ACY TI Ha ofHoM TexHUYecKoi u nporpammuoii nnatdopme MTK «kHEBA»
C peanu3aumen cnepyolLnx NoJcMcTeM:

¥ nopcuctema cbopa u nepefsayn HGopmauuu;

noacuctema nepefayun gaHHbix CucteMHOMyY onepartopy;
nonHodyHkumoHanbHaa SCADA-cuctema;

MOACMCTEMA YNIPABNIEHUSA C TEXHONOMMYECKMU U ONIEPATUBHBIMY OJIOKUPOBKaMK;
nogcuctema PAC;

NOACUCTEMA MOHUTOPMHIA U AMATHOCTUKM CUOBOTO 060PY0BAHMS;
NoAcCUCTEMa NPOTUBOABAPMUIAHOM aBTOMATUKMU.

N X X X T ¥

06ecneynBaeTcs UHTErpaLMs C NPOrpaMMHO-TEXHUYECKUMU KOMMIEKCAMM
LpYrux npou3BoanTenen:

¥ MM TepmuHansl P3A;

r AWNCKY3;

¥ WHXeHepHble CUCTeMbl 00bEKTa;
¥ Apyrumun ACY TN sHeproobbekTa.

BbinonHeHWeM Bcex 0CHOBHbIX nmofcuctem Ha ogHoM MNTK gocturaercs:
nofiHas 3aMeHa naHenn aBTOMATUKM yNpaBieHUsA BbIKOYaTeNeM;
0JHOKpaTHOe NOLK/YeHNe AN U3MepeHus napametpos TU;
OAHOKpaTHOe noakntoderue ans TC u perucrpaunm cobbiTuii;
COKpalleHMe KonnyecTa naHenei Ha peneinHom wute MNC;
COKpallieHne Konuyectsa Kabeneit;

COKpalieHre 06beMa MOHTaXa U HaNafKu;

COKpalLeH1e CPOKOB BbINMONHEHWS BCEro KOMMIeKca pabot ot T3
[10 BBO/IA B 3KCMAyaTaLuio.

U U N X T XY

Cepeep TenemexaHuku  CepBep BpemeHu
“HEBA-CEPBEP TM” “HEBA-CB” “HEBA-CEPBEP”

B OAO “CO E3C”

T
|

L]

| / | 1

4 . « 3 “HEBA-ACKAr” « » « »
HEBA-PAC’ HEBA-TM” Pl 5 HEBA-TA’ HEBA-LUA’
- n = =
- - ) I I
T - = e o o
- L]
e— I i =
Moacuctema Moacucrema Moacucrtema Moacucrema Moacucrtema Moacucrema P3A Moacuctema
PAC TenemexaHuku u MOHUTOPUHra npor PUAHOW aBTOMaTU3NP HHOrO AWUCKYD
ob6meHa M ANarHoCTUKN aBTOMaTUK1 ynpaBneHusi
TexHomnoruyeckomn TeXHOMOrM4Yeckoro MTK cTopoHHUX
¢op wmen o6opy o
(TM v COTM ACCO) npoussoauTenen

WWW.energosoyuz.spb.ru



Cncrema perncTpaunmn asapuiiHbiX cobbITU

HasHa4eHue P

CucTtema npegHa3HayeHa 4as 3anucy aBapuidHbIX NPOLLECCOB U COOLITHIA,
a TakXKe KOHTPONA COCTOSHMA ycTpoicTB P3MA 1 nonoxeHus
KOMMYTaLMOHHbIX annapaToB B HOPMasbHbIX, aBapUiHbIX

1 NOCNeaBapUiiHbIX PeXMMax.

OcHoBHble yHKUUN P

¥ nyck ocumanorpada Ha 3anucb Bcex NOAKYEHHbIX CUTHANOB
no cnepyoLmm ycinoBuam (3anucbiBaloTCa NpejaBapuitHbIi,
aBapWiiHbIA 1 NOCNEaBaPUItHbIA PEXUMBI):

¥  BbIXOA 3a YCTaBKW aHanoroBoro CMrHana;
¥ U3MeHeHWe MHLMATUBHOIO JUCKPETHOrO CUTHana;

¥  BbIXOA 3a YCTaBKM pacyeTHOro napamerpa;

¥ KOMaHAa anroputma opMMpPOBaHWA YCIOBUI NyCKa;
¥ PY4YHOMN nycK.

¥ aBTOMAaTMYeCKas nepefaya 3anucaHHbIX OCLUANOTPAMM Ha CepBep
1 yaaneHHsle nyHkTbl ynpasnenus (M3C, 04Y, PAY) B hopmate
COMTRADE;

y nepepaya Ha cepBep AaHHbIX HOPMaJbHOT0O pexnma n CoOCToAHUA
OUCKPETHbIX CUTHANI0B;

p  COXpaHeHWe KOMWM OCLMANOTPAMMbI BO BHYTPEHHEN NamMaTy
perucrtparopa;

» OMnoBeLeHNe NepcoHana o Npon3soLeLem cobbITuu;
onpepenexune mecta nospexgerus Ha BJT (OMM) (onumoHanbHo);
y PpacyeT AeiCTBYIOWMX 3HAYEHUI NO BCEM aHANOTOBbIM CUTHaNaM.

N

MyYHKUMOHaAbHble ocobeHHOoCTV P

y [OMYCKaeTcs yAaneHHoe pacnosoxeHue npeobpasosateneii oT Wkados
«HEBA-PAC», noatomy ya/MHeHWEe BTOPUYHBIX Lieneil He TpebyeTcs.

p npeobpa3oBaTeny MoryT ObITb YCTAHOBNEHbI TaM, FAe 3TO YA0OHO,
B TOM YMCie BHYTPY WKahOB;

¥ nepepaya gaHHbix B JIBC, cepeep unvn APM npownssogutca
OAHOBPEMEHHO C 3aMUCbio OCLMANOTrPaMMbl;

p OCuMnnOrpamMmma foCTynHa AAs aHanu3a cpasy nocjie OKoOHYaHUs
aBapuiiHoro npotecca.

PeweHuns ana SneKTpo3HepreTukn W

«HEBA-PAC»
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PelleHns AnSI SAEKTPOSHepreTukn »

KOHCTpYyKTUBHOE NCNOAHEeHe P

«HEBA-PAC»

Pervctpartopsl aBapuitHbix cobbiTuit «HEBA-PACY» NOCTaBAsOTCA B CIEAYIOLLMX
BapuaHTax:

¥ repMeTUYHbIA HAaBECHO MeTannunyeckmii wrkad. Knacc 3awmtsl IP65.

¥ wkad-cToiika B HanoabHoM ncnonHenun. Knacc 3awmtsl IP55.
[insi paboTbl B HEOTANMBAEMbIX MOMELLEHWAX PErUCTPATOPbI MOTYT
KOMMNJIEKTOBATbCA CUCTEMOW NOAAEPKAHUSA TEMMEPATYPLI, pa3MeLLaeMoin
Ha ABepue wkada.

¥ B 19-Tv 41OAAMOBOM KOHCTPYKTUBHOM McnonHeHun. Knacc 3awmtel IP20.
Peructparop B ;aHHOM UCMONHEHUM UMEET BCTPOEHHbIE NTPe0bpa3oBatesu
TOKa W HANpPSXEHMS, YTO NO3BOMISIET HANPSAMYIO 3aBECTU B HEFO CUFHANbI
nepemeHHoro Toka 5 A (1 A) n nepemeHHoro HanpsixkeHus 100 B.
TakoKe B yCTPOICTBE COXpaHeHa BO3MOXHOCTb NMOAKIOYEHNA BHELIHNX
M3MepUTENbHbIX NpeobpasoBaTeneit U LUCKPETHbIX CUTHANOB.
0cobeHHOCTb KOHCTPYKLMM perucTpatopa obecneymsaeT NpocToTy
M3MEHeHUsA KOHQUrypaLum no TUmy, COCTaBy 1 NapameTpam BXOAHbIX
CUTrHanoB, a Takke ya00CTBO MOHTAXa B CTOWKY, WKad uan naHens P3A.

¥ nepeHOCHOMN BapUaHT B ABYX KOHCTPYKTUBHbBIX MCMONHEHUAX:
- anoMuHuesbln yemogaH — «HEBA-PAC-My;
- HacTONbHbIN 19-Tn ptoiimoBbi kKpedT — «HEBA-PAC-M».
Peructparop yno6Ho pa3mecTuTb Ha CTONE MW NOACTaBKE PALOM
C UCTOYHMKaMK curHanos. Mpu u3roToBneHnn obecneynaetcs
MaKCMManbHas roTOBHOCTb K BKJTIOYEHMIO PErncTpatopa Ha obbekTe.

TexHn4eckue xapakTepuctukn wikadga «HEBA-PAC» 7

KonnuyecTBo aHanorosbix BX0L0B

ocuunnorpadupoBaHus [0 64

KonnyectBo oONoOnHUTENbHBIX BXOAOB

[J19 CUTHAN0B YCTaHOBUBLLErOCsA pexxuma o 96

KonnyecTBo ANCKpETHbIX BXOJ0B o 288

YpoBeHb BXOAHbIX aHanorosbIx curHanos  ~1A, ~5A, ~5 mB...1000 B,
=5 mB...1000 B

Tvn BUCKPETHbBIX BXOAHBIX CUTHANOB «CYXOW KOHTaKT», = 3..52 B,
~0...2208B

MNepuop onpoca aHanoroBbIx CUrHaNoB 0,1 mc, 0,2 mc, 0,4 mc,1 mc

MNepuop onpoca LUCKPETHbIX CUTHANOB 1 mc

Mepuop nepefayun faHHbIX

HOPMaNbHOrO peXxnma 1c
Jonyctumas KpaTHOCTb neperpysku

ANS BXOAHbIX CUTHANOB:

WWW.energosoyuz.spb.ru

nepemMeHHOro Toka

NnepemMeHHOro HanpsaxeHus
MorpewHocTb M3MepeHus
MorpewHocTb cHxpoHm3aumm ¢ GPS
LUudposbie nHTepdencs

40 Tuon

3 UHOM

He 6onee 0,2 %

He 6onee 1 mc

Ethernet 10/100, RS 485

Peructparop aBapuiiHbix coObiTit «tHEBA-PAC» cooTBETCTBYET TpEOOBAHMSAM
0AO «®CK E3C» 1 OAO «XonauHr MPCK» 1 pekomeHzyeTcs fjis npUMeHeHuUs
Ha o6bekTax 0AQ «PCK E3C» n 0AO «XonamHr MPCK» .



PeweHns1 AN SAeKTPO3HepreTukn W

Cncrtema MOHUTOPUHIA TEXHOAOMMYecKnxX HapyLlueH1in

HasHa4eHue P

CucTemMa MOHMTOPUHTA TEXHONOrMYeCKuX HapyweHuit (CMTH)-aBTomatusu-
poBaHHaA MH(POPMALMOHHAA CUCTEMA, NPeAHa3HaueHHas Ans cbopa, xpaHe-
HWSA 1 aHanK3a AaHHbIX O TEXHOOTMYECKIUX HAPYLIEHUAX HA IHeproobbeKTax,
B TOM YMC/Ie CBA3AHHBIX C NOBPEXAEHMEM OCHOBHOMO 060pYyAOBaHMA.

MepBrYHBIMK UCTOYHMKOM AaHHbIX ona CMTH aBnatoTca cuctembl pernctpasmm
aBapuitHbix cobbiTuii (PAC). B 3Ty cucTeMy 3aBOAUTCS MaKCUManbHO
BO3MOXHOE YNC/I0 CUrHANOB OT YCTPOMCTB peNenHOM 3aLLuTbl NPUCOEMHEHWI,
CWUTHANOB 3aLLUT TPAHC(HOPMATOPOB, @ TAaKXKE CUrHAIOB O COCTOAHNM
OCHOBHOTO KOMMYTaLMOHHOTO 060PYA0BAHUS MOLCTAHLMMU.

BHeppenue CMTH no3sonuT:

¥V aBTOMATU4eCKu noay4vyaTb IKCMNPECC-0TYETbl O TEXHONOTUYECKUX

HapyLeHUsX;

¥V BbIABUTb 3Hepl'006’bEKTbI C HanbONbIIUM KONUYECTBOM
TEXHONOIMMYeCKnx HaprJEHMVI 0J1A NTPUHATUA COOTBETCTBYIOLWUX

YNPaBNEHYECKUX PELIeHU;

¥ 06ecneynTb BO3MOXHOCTb CTATUCTUYECKOTO aHAM3a faHHbIX
0 NOBPEXAAEMOCTH OCHOBHOMO 060PYA0BaHMS, aHaN13a 06CTOATENLCTB
W TPUYMH TEXHONOTUYECKUX HAPYLIEHW, @ TaKKe BbifBNEHUs Haubonee
Npo6NeMHbIX 0GbEKTOB, IMHII U eANHUL 060PYA0BAHMS;

¥ NpaBUNbHO CNJAHUPOBATL PECYPChI, BbAENAEMbIE HA TEXHUYECKOE
00C/YKMUBAHME, PEMOHT U BOCCTAHOB/IEHWE OCHOBHOTO
3NeKTPo060opPYAOBaAHNSA IHEProoOHLEKTOB;

¥ NOBbICUTb JOCTOBEPHOCTb MHGDOPMALMM O TEXHONOTUYECKUX
HapyLWeHUAX Ha IHEProoObEeKTax 3a CYET YMEHbIIEHMUS BIUAHUA

yenoseyeckoro ¢)aKTopa.

«HEBA-CMTH»

o T R B R

e e -'---‘.-".-‘_J_ e

L
=

AaHHble, npeaocTaBAsiemMble «HEBA-CMTH» pasAnyHbIM CAY>KEaM NpeAnpusiTus:

Cnyxx6a P3A

¥ CMUCOK aBapUNHbIX COOBITUN,
TEXHOJIOTMYECKNX HAPYLIEHWIA,
HeucnpaBHOCTE 1 OTKA30B N0 BCEM
00bEKTaM, BKNIIOYEHHBIX B CUCTEMY;
r MOJHAA UHGOPMaLUA 0 o6OM
3aperucTpMpoBaHHOM COObLITUN:

» 0OBEKT, NPOU3BOACTBEHHOE
OTAENEeHUe;

» nata/BpemMs cobbITUS;

¥ CMIUCOK 3aTPOHYTOr0 COOBITUEM
o6opyaoBaHus;

» UH(OpMaums o paboTe P3A,
BbIKNlOYaTeNei, cpabarbiBaHNUK
CUrHanu3auum;

r pe3ynbTar onpefeneHns mecta
nospexpeHus Ha BJl;

v hainbl ocumanorpamm;

» 3KCpecc-oTyeT 06 aHanuse
ocLMnNorpamm;

¥ CNyxebHble cO0bLWEHNS,

3aperncTpupoBaHHble Ha 0ObeKTe.
r BaHHble 0 paboTe cuctem P3A n PAC
Ha 00beKTax;
¥ OTYETHI O HAPYLIEHUAX
HOpPManbHOro pexuma Ha BJl;
¥ CTATUCTUKA COOBITUI 3a yKa3aHHbIi
nepuoj BpeMeHu No NPponU3BOACTBEH-
HbIM OTAENEHUAM U 0ObeKTaM.

OnepaTtuBHO-AMUCNETYEPCKaA
cyxo6a

¥ CMUCOK aBapUiiHbIX COOLITUI MO
06beKTaM € ykasaHUeM Cefyio-
e MHDOPMALIMK O COBLITUN:
r 00BEKT, NPOM3BOACTBEHHOE
oTLeNneHue;
r [aTa/BpeMms COOLITUS;
¥ CMUCOK 3aTPOHYTOro COObITUEM
060pyaoBaHus;

r MHbOpMauus o paboTe P3A,
BbIK/lOYaTENEN, CpabaTbiBaHMK
CUrHanu3auum;

r pe3ynbTaT onpejeneHns Mecta
nospexpeHus Ha BJI.

Mpon3BoacTBEHHO-T@XHUYECKaA
cyxo6a

¥ CTATUCTUKA COOBLITUI 33 YKA3aHHbIA
nepuoJ, BpeMeHu no Npon3Boga-
CTBEHHbIM OTAENEHUAM U OTAENb-
HbIM 00bEKTAM;

¥ OTYETbl O NOBPEXAEHUAX
060pyL0BaHUSA (C BO3MOXHOCTbIO
pasnuyHoii fetanusaumu);

¥ OTYETbl 0 HapyLeHUsAX
HOpManbHoro pexuma Ha BJ1.

WWW.energosoyuz.spb.ru



PeweHuns ans1 aneKTpo3HepreTukn 7

«TM, CCNN, - Cnctema Tenemexanvkv (TM), CCNIA, ob6meHa TexHo-
. AOrm4yeckom nHpopmaumen C asBToMaTU3INPOBaHHOMN
COTW ACCO» . cunctemon CucremHoro onepatopa (COTU ACCO)

" HasHa4eHve

¥ aBTOMaTM3MPOBAHHbI cOOP MHGOPMALMLU O DYHKLMOHUPOBAHUN
OCHOBHOTO ¥ BCMOMOraTeibHOro 060pyaoBaHns 06bekTa
3/IEKTPO3HEPTeTUKY;

y nepBuyHas obpaboTka cobupaemoil nHdopmaLmu;

y oTobpaxeHue nHbopMaLuum Ha pabounx MecTax nonb3oBatenei
cucTembl;

y nepepaya MHhOPMaLMN Ha YPOBEHb AUCNIETYEPCKOMN CYKObI,
tunnanos 0AO «CO E3C» u ppyrum cybvektam OPI B 06bemax
1 TEMNAx, OnpeaensemMblx HOPMATUBHLIMU JOKYMEHTaMK, pernamMeHTamm
n npasunamu OP3;

y TnpefocTaBieHne cobnpaemoit MHhOpPMaLMUK B pYTHe NOACUCTEMBI
ACYTN/ACYIN o6beKTa 3NeKTPOIHEPreTUKH.

¢ (YHKUMOHaAbHbIE OCOBeHHoCTU

lporpaMMHO-TEXHUYECKME KOMMIEKChI
«HEBA» ycnelwHo paboTatoT B kKayecTse
PErncTpaTopoB aBapuiiHbIx COObITHIA Ha
MHOTUX 3HEPTrO0ObEKTAX.

[lo6aBneHue TeneKOMMYHUKALMOHHOMO
cepBepa U cucTembl c60pa flaHHbIX
HOPMaNbHOro PeXuMa, No3BonseT
co3partb cuctemsl TM, CCIMIA, COTK ACCO
B COOTBETCTBUU C TpeboBaHusamu 0AQ
«CO E3C», 0AD «®CK EIC».

WWW.energosoyuz.spb.ru



PeweHns ana SneKTpo3HepreTukn W

LWkad TenemexaHnKn «HEBA-TM»

HasHa4eHue I

BrinonHeHue cbopa, 06paboTky 1 nepegauun MHhopmaLmm o hyHKLUOHU-
POBaHWM OCHOBHOTO M BCMOMOraTeNbHOro 060pyA0BaHNs 0bbekTa
3N1€KTPOIHEPTeTUKY AN CO3AAHUA CUCTEM TeJIEMEXaHUKM U nepeaayn
MHHOPMALMK Ha BEPXHMIA ypoBeHb No npoTokonam MIK-870-5-101/104.

OcHoBHble pyHKUUN P

¥ U3MepeHue U nepefaya napamMeTpoB TEKYLEro PexnmMa paboTbl
3HeproobwekTa (TW);

perncrpauma u nepepgaya COCTOAHNA CUTHANOB TeNneCUrHanmsaunm (TC),

npuem U UCNONHEHNE KOMaHA TeJieynpassieHUA C BbINOJIHEHUEM
aJirOPUTMOB ONEPATUBHBLIX U TEXHOJIOTUYECKNX 6J'IOKMpOBOK,‘

A |

BbINOJIHEHWE aNrOPUTMOB aBTOMaTM4ecKoro ynpaenexus (ABP, AlB n 1.n);
BbinonHeHue dyHkumit PAC (onunoHansHo);

BbINOJHEHWE (DYHKLMIA cepBepa BpeMeHU (OMLUOHANBHO);

3anucb apxvBa AaHHbIX HA 3HEProHe3aBUCKMYIO NaMATb;

N U U T X

BO3MOXHOCTbIO KOMMPOBAHMS [JaHHbIX HA CbEMHBII HOCUTENb (ONLMOHABHO).

MyHKUNOHaNbHble ocobeHHoCTU P

» Bce curHansl TC u TY peructpupytotca mogynem PAC;
» wmonynb PAC nepepaet TV ¢ norpewHocTbio 0,5 % 1 METKOW BpeMeHu;

¥ wkadsl «<HEBA-TM» (npu ycTaHoBKe Ha 06BbEKTE HECKONbKUX WKAOB)
00beanHsAITCA B eiMHYI0 cUCTeMy no KaHanam Ethernet 10/100;

7 BO3MOXHOCTb pa60TbI cucTembl 6e3 NOCTOHHOTO 060'Iy)KVIBaIOLI.I,EFO nepcoHasa;

7 BO3MOXHOCTb PaboThl CUCTEMBI B YCIIOBUAX CN1AbbIX CBA3EN C CUCTEMOI
BEPXHEro YpOBHs YNpaBieHuUs NpeLnpuaTUs 3NeKTPOIHEPTETUKN;

¥ CUHXpOHW3auus BpemeHun: GPS/ThoHacc/NTP;
pacwupsemble noptsl MHTepdeiica RS-485;

N

» paboTa no HeCKONbKMM HanpasieHUAM nepeaayun no NpoToKony
M3K-870-5-101/104.

TexHn4eckve xapakTepuctukn y

Konuyectso curnanos T no 1024
Konuyectso curHanos TC [0 288
Konuyectso curvanos TY [0 96

Limkn onpoca 1 nepefayn faHHbx no kaHanam TM 1 ¢

lMorpewHoCTb N3MepeHus He xyxe 0.5 %
TOYHOCTb NPUBSA3KM METOK BPEMEHU He xyxe 1 mc
06bem BCTpOEHHOW 3HeproHe3aBMcuMoii namatu o1 80 6

06beM CbeMHOI 3HEProHe3aBUCMMOI NamMsATy po 216
McnonHeHue wKadb-CcToMKa IP54

lutaHue, nBa BBOAA =220Bunn~220B

Wwww.energosoyuz.spb.ru



PelueHns AASI SAeKTPO3HepreTuku W

«ACAV 3» ABTOMBTVIBI/IDOBBHHBSI camcremMa amcneT4Hepckoro
ynpasaeHunsl BAEI(TDOCHEIG)KEHI/IEM npomMbIlLUNEHHOINo
npeAnpusITUS

| CucTembl gucneTyepum3aLmMm pasnuyaloTcs nNo 0bbeMy peliaeMbix 3aaay
= — :_._.-.. —J W CTEMEHM WX aBTOMAaTM3aLUun. TpPaAMLMOHHBIMK QYHKLMAMY,
U :=' = L{I_%E'% ".:..J" y B BLINONTHAEMbIMU MU NOMOLYU CUCTEM ACLlY 3 npoMmblLNEHHBIX
Tl | - . TS NPeAnpuATUiA, ABNAIOTCA: ) )
= I 4# I i ¥ KOHTPO/Ib YPOBHEN HAaNpsXKeHWii, TOKOB, NOTPe6AseMOi MOLLHOCTY,
" B 4 KayecTBa 31eKTPO3HEPrium;
AL i e ¥ HabnogeHNe 3a NONOXKEHUEM KOMMYTALMOHHOTO 060pYa0BaHNSA
= e o 1 NPaBUAbHOCTbIO BEIMONHEHWUS NEPEKITIOYEHWIA;
._!l.""f"‘ ! - ¥ 0TOGpaxeHUe U apxMBUPOBAHNUE NAPAMETPOB PEXUMA;
S— ¥ KOMMepUeCKUil y4eT 3IeKTPOIHEPTUM;
b — E ¥ cbop 1 nepefaya AaHHbIX B perMoHanbHbie AUCNeTYepcKue ynpasieHus
B b (PLY).
| — CucTtembl gucnetyepusaumm 6onee BbICOKOTO YPOBHS MMEIOT B CBOEM
T mmmme s COCTaBe U [ONOJHUTENbHbIE DYHKLMW: PEruCTpaL Mo aBapuii Ha BBOfAX
e T L | npeanpuaTMa (4TO NO3BONSAET NPELbABAATL NPETEH3NUN NOCTABLUKY
hi"" . - 37IEKTPOIHEPrUN U KOMMEHCUPOBATL NOTEPU OT NPOCTOEB), U TEXHUYECKUIA
" . - YYET 3/1eKTPO3HEPTUM (4TO NO3BONSAET PACCUMUTLIBATH YAENbHbIE 3aTPaTh
! i s E ¥ NPUHKUMATL Mepbl MO 3KOHOMUMW 3NEKTPO3IHEPruK).
S
S CoBpeMeHHble NOJIHOMACWTabHbIE AUCNETYEPCKUE CUCTEMBI TAKKe
E CNocoGHbI KOHTPOAMPOBATL JUHAMUKY SHEPrOCMCTEMbI NPEANPUATUS NPK
A wemimemeay | Pa3NnUHbIX PpeXXMMax paboTbl OTAENbHbIX CTPYKTYP NPeLnpUaTAS NyTeM
[ s o - M3MEpEeHUs KayecTBa INEKTPOIHEPrUM U PerncTpaunm nepexoaHblx
BN b . NpOLLeCCOB BO BHYTPEHHUX ceTax npegnpuatus (o6biuHo 6 1 10 kB).
i E 370 no3BoAseT 6bICTPO BbIABAATL NPUYMHBLI M BUHOBHUKOB HapyLIEHWIA,
N4 T a TaKXKe aHaNM3UPOBATh NPOLLECCHl NYCKA M OCTAHOBA KPYMHbIX
= o™ " TEXHONIOTMYECKMX YCTAHOBOK. Hy a camble CMeible pelleHuns BKIYaloT

B ce6a [UCTAHLMOHHOE YNpaBieHe KOMMYTALMOHHBIM 060PYLOBaHUEM
¢ APM onepatuBHO-AMCNeTYEPCKOro NepcoHana ¢ peanu3sauuei
OMNEepaTUBHbIX U TEXHONOTUYECKUX BNOKMPOBOK.

04HOI U3 CNOXHOCTEN B CO3[AHUM CUCTEM BbICOKOTO YPOBHSA ABNAETCS
HEOOXOAMMOCTb MAKCUMasbHOW MH(OPMALIMOHHOI 06BA3KM 3N1EKTPO-
TexHuyeckoro 06opynosaHus. Ito Tpebyet cbopa 60bLIOro Yncia
AUCKPETHbIX CUTHANOB M UCMOJIb30BaHMs BONLLIOTO KOANYeCTBa U3MepHU-
Te/ibHbIX Npeobpa3soBatesieit A1 aHaNOroBbIX U3MepeHHit. [lononHuTeNb-
Hble Npo6aemMbl CO3AaET Hannymue 6oNbIIOTO NapKa 1 TUMOBOMO Pa3Ho-
00pasus CUCTEM U YCTPOICTB AN PELEHNs BCEX 3aay AUCMIETYEPU3ALMM.
B KoHe4YHOM cueTe, BCe 3TO BbIIMBAETCS B CYILECTBEHHbIE 3aTPaThl.

B3BelleHHbIN NOAXOA K BbIOOPY NPUMEHAEMbIX PELLIEHN 06YCN0BAEHHbI
6oratbiM onbiToM pa6oTel HN® «IHEPTOCOK3» B «60NbLIOK IHEPTETUKEY,
cnocobeH cylecTBeHHO ONTUMU3NPOBATL KaK NapK NPUMMEHAEMOro
000py0BaHMs, TaK 1 Pacxofibl Ha ero BHefpeHwe. Mpepnaraemoe peleHne
Ha 6a3e NTK «<HEBA» no3sonseT fis peleHns MakcMManbHbix 3a4ad
060/ATUCH MUHUMYMOM 06OPYA0BAHMUSA, MOITAMHO BbICTPaNUBas CUCTEMY
AVCNETYEpM3aLMm 3a CYeT NOCNel0BaTEbHOI 00BA3KM BCEX 0OBEKTOB
3NeKTPOoX03AaiicTBa.

WWW.energosoyuz.spb.ru



Ha kaxpom Takom 06beKTe ocylecTsasieTcs c6op MHGOPMALMK O TEKYLLEM,
HopManbHoM pexxume pabotsl (TW, TC, npu Heo6Xxo[MMOCTH, C peanu3almueil
TY) c ucnonb3oBanuem aHanorosbix (M) unu uudpossix npeobpaszosa-
Teneit (MUM) unu nucdopmaumm c repmuHanos P3A (MM P3A) u pasnnyHbix
ycTpoiicTs cea3u ¢ obbektamu (YCO). NMpu HeobxopuMocTU yHKLMOHAN
CUCTEMbI MOXET ObITb JONOJIHEH perucTpalmeit aBapuinHbiX cOObITUI

1 KOHTPOJNEeM KayecTBa 3NeKTPO3IHEpPruu.

OcHoBoit ACLLY 3 aBnsetcs KoHTponnep «bPKY 2.0» (cm. cTp. 4).
Mpou3BOAMTENBHOCTb U KOMMIEKTALMA KOHTPOsepa BbibupaeTcs
B 3aBUCMMOCTM OT 00beMA COOMPAEMbIX AaHHBIX U BbIMOAHAEMbIX DYHKLMIA.

CobGpaHHas MHMOpMaLUs C Kaxaoro oobekTa nepeaaetcs yepes JIBC
npepnpusTMa Ha BepXHUi yposeHb. C nomolybio nporpamMmHoro obecne-
yeHus «CKAOA-HEBA» (cM. cTp. 6-9) 06paboTaHHas MHGOPMALIMsA MOXKET
0TO6paXaTbCs Ha 3KpaHe KONEKTUBHOTO NOJIb30BAHUS Y ANCMETYEPOB
Ha MasHomM wuTe ynpaenerus (MLY) c nomowbio COOTBETCTBYIOLMX
MHeMocxeM, rpaduKoB v Tabnuu, a Takxke Ha APM obcnyxuBaiouiero
nepcoHana. B cucteme npegycmMoTpeHa BO3MOXKHOCTb YNpaBieHus
KOMMYTaLMOHHbIM 060pY[0BaHUEM, CUTHANU3ALIMM O PA3IUYHbIX COBLITUAX
B CUCTEME 3IEKTPOCHAGKEHMS, @ TaKKe nepefadn AaHHbIX HOPMANbHOTO
pexuma v aBapuiiHbix ocumanorpamm B PIY c peannsaumeit TeXHUYECKNX
Tpe6oBaHuit CucteMHOro oneparopa no 0bMeHy TEXHONOrMYECKOI
nHcdopmaumen.

Peanu3zosaHHble B [NTK «k HEBA» TexHMYecKkmne pelweHns no3BonaioT

ONTUMU3NPOBATL COOP CUTHANOB (OAHO MOAKNIOYEHME AN BbIMONHEHNS

BCeX (YHKLUMIA) M CHU3UTb HOMEHKNATYPY YCTPOMCTB B CUCTEME 33 CYET

MHOFO(MYHKLMOHANbHOCTU KOHTpONIEpa:

¥ oauH Bxog oT TT v TH 1 pe3ynsTaTt 04HOro M3MepeHus napameTpa
npefHasHayeH Ans paboTbl HECKONbKUX MOACUCTEM;

¥ oTo6paxeHus AaHHbix Ha APMax, nepegaun B PLY, peructpaumu
aBapUiiHbIX COOBITMIA, TEXHUYECKOTO YYeTa 3NEeKTPOIHEPTum;

¥ OAMH BBOA OT UCTOYHMKA AUCKPETHOTO CUrHana [OCTaToueH A

(hopMUPOBAHMSA IKPAHHON MHEMOCXeMbl, coobweHus B PLLY,
perucTpauumu aBapuitHbix COObITHIA;
¥ KOHTPO/A BbINOMHEHUS KOMaHA yNpaBieHus, 610KMPOBKN NepeKtoYeHmi.

Takum 06pa3oM COKPALLAIOTCA OOBEMbI NPOEKTUPOBAHMS U MOHTAXKHbIX PabOT
3a CYET yMeHbLIEHUS HOMEHKNATYpbl 060PYA0BaHUA U KabesbHbIX CBA3EN.

Mpeanaraembie HM® «IHEPTOCOH3» peweHuns moryT 6bITb MCMOL30BaHbI
A5 06bEKTOB 1 060PYA0BAHUA PA3NNYHbIX KNACCOB HANPSXKEHUS, YTO
nossonset co3pasarb AC[Y 3 kak KpynHbIX MPOMBILAEHHbIX MPeANPUATHIA
C COOCTBEHHBIMU rEHEPUPYIOLLMMU MOLYHOCTAMM U Pa3BETBNEHHOW CETbIO
MOACTAHLMMA, TaK M HeGOJbLMUX NPOU3BOACTB C OAHOM-ABYMsA COOCTBEH-
HeiMu PITw TI.

JononHutenbHas onuua — nogknoyeHue K KOHTpOJIN1Iepy CUTHanoB
C TEXHOJIOTNYECKOTIO 060py,U,OBaHVIﬂ, BbIBOOUT BO3MOXHOCTW CUCTEMDbI
3a paMKu gucnetyepusaynn ToibKo 3J'IEKT|Z)OCHa6)KeHVI$I nnossonaer
peLwarb 3afayn TeXHON0ros, HanpuMep, yaesibHble pacxonbl
3JIEKTPOIHEPINN B PA3/INYHBIX TEXHOJIOTMYECKMX NpoLeccax.

PeweHns1 A SAeKTpO3HepreTukn W

Wwww.energosoyuz.spb.ru

«ACAY »

Cnuncok npeAnpusiTui,
rae yctaHosAeHa ACAY 3
Ha 6a3e NTK «<HEBA»: V"

¥ 0AO «KaycTuk»;

7 000 «PH-Komcomonbckuin HM3»;

¥ 0AO «Kotnacckuit LIBK»;

¥ OAO «MoHaw CoiktbiBKapckui JITK»;

7 0AO «MuHyno6peHus»;

7 0AO «MONTNIDY;

¥ 0AO «CuBMPCKMiA XMMUYECKNiA
KOMOUHATY;

7 OAO «CunbBUHMTY;

¥ 0AO «Conukamckbymnpom»;

¥ 0AO «CuHapckuii Tpy6HbIN 3aBOLY;

¥ 000 «Tobonbck-Hedtexnumy;

¥ 000 «Tomckuit HehTeXUMUYECKMA
3aBoaY;

¥ OAQ HIMK «YpanBaroH3aBog»;

¥ 0AQ «Xabaposckuit HM3»;

¥ OAO «LlLleknHoa3oT».



PeuweHns AASI SAEKTPO3HepreTukn »

ABTOMaTU3NPOBaAHHA% cucTemMa
KOHTPOAS U ANArHOCTUKN reHepaTopa

«HEBA-ACKAI»

HasHa4eHve yr

I'Ipep,HaaHaqua O1A KOHTPOJ1A TEXHONOIrMYEeCKNX NapaMeTpoB reHeparopa 1 ero
BCNOMOratesibHbIX CUCTEM, a TaAKXKe ANArHOCTUPOBAHUA COCTOAHUA reHepaTopa
BO BCEX 3KCMyaTalUMOHHbIX peXXnmax.

CucTema COOTBETCTBYET TEXHUYECKIMM TPeBOBAHMSAM NPOU3BOLMTENEN reHepaTopoB
MoLHocTbio oT 20 MBT go 1000 MBT 1 ABnAeTCA ONTUMaNbHLIM pelleHnem ans
3aMeHsbl cyllecTBytoLmx cuctem Trna A-701.

u OcHoBHble hyHKUUN P

KOHTPOJTb TEMJIOBbLIX NapaMeTPOB reHepaTopa;

KOHTPOJTb /IEKTPUYECKMX NAPaMETPOB reHepaTopa;

KOHTPOJIb 3/1EKTPUYECKOrO CONPOTUBAEHNUS U30AALMM Lienelt poTopa;
KOHTPOJ/Ib BUGPALMM 0G0BbIX YaCTell U CTEPXKHEl CTaTopa reHepaTopa;
KOHTPOJ/Ib TOKa 06paTHOI NOCNe0BaTENbHOCTY;

KOHTPOJ/Ib BUTKOBbIX 3aMblKaHUii poTopa;

KOHTPOJIb PaboThl LETOYHO-KOHTAKTHOrO annapara;

Y XU X N ¥ ¥ ™

npencraBneHne naHHbIX B BUAE Ta6ﬂl/ILl, " FpadJVIKOB Ha NOKa/IbHOM MOHUTOPE

*’-u!\,_‘l = 1 APM pexxypHOro oneparopa;

CUTHANM3aLMA O BbIXOAE 3HAYEHWI KOHTPOJINPYEMbIX NAapaMeTPOB 3a YCTaBKU;

N

y  peructpauus aBapuiiHbix COBLITU;

¥ TEXHWYECKOe [MarHOCTUPOBAHME reHepaTopa No KOHTPOAUPYEMbIM
napameTpam;

V' apXuBMpOBaHWE [AHHbIX U cobbITUIA Ha 3HEproHe3aBuUCMMOM Hocutene;

¥ nepefaya faHHbIX U3MepeHnil u cobbiTuii B ceTb ACY cTaHLmMM no kaHanam
Ethernet 10/100.

TexHn4eckune XxapakTepuctuki

Yucno U3MEPUTENbHbLIX KaHAI0B
aHanorosoro eeopa:

- TepmoconpoTusneHui TCM100; 4o 600
- Bubponpeobpasosarteneit
Mbe303NeKTPUYECKUX; 24

- BUbponpeo6pasosareneii ontuyeckux;  [o 12
- YBNAXHEHUSA N30NsLNUM MeXba3HbIX 30H; 7

- HanpsiXKeHus Leneit poTopa; 1
- MarHMTHOrO NOTOKA B 3a30pe reHepaTopa; o 2
= - ToKa wetok LWKA; no KOANYECTBY LIETOK
. . - NepeMEeHHOro HanpsaXeHus; 3
T R : - NepeMeHHOro ToKa reHeparopa 3
i 9 :___ Yucno KaHanoB AUCKPETHOrO BbIBOAA oT 8 0 24
= = TooRE OcHoBHas NpuBefeHHas NOrpeLHoCTb
of e = N N3MepeHNs aHaoroBbIX BENNYUH He 6onee 0,5 %
o = i % Mepuopn nepeaayn AaHHbIX Ha BEPXHUIA
| e o e | YPOBEHb He Gonee 1 cek.
R T CE s Mutanue ~220 B 50 I, =220 B

WWW.energosoyuz.spb.ru




PeweHns A SAeKTpO3HepreTukn W

CocTaB v CTpyKTypa cucTemsl «HEBA-ACKA»

«HEBA-ACK['» npeacTaBnsiet coboil MHOrOYpOBHEBYIO pacnpefeneHHyio
cucTEMY, COCTOSAILLYIO U3 NOACUCTEM, OTBEYAIOLWNX 33 CHOp, NEPBUYHYIO
06paboTKy 1 Nepefayy AaHHbIX C JATYMKOB, NOCPELCTBOM KOTOPBIX
NPOV3BOANTCA M3MEPEHIE COOTBETCTBYIOWMNX INEKTPUYECKMX

M HE3NEeKTPUYECKUX NapamMeTpoB.

PasgeneHne Ha NOACUCTEMbI CBA3aHO C OCOOEHHOCTAMU U3MEpeHHs
TEXHONOTNYECKUX NapamMeTpoB pas3Hoil HU3NYeCKoi NpUpOALI, pa3HbIMU
NPUHLUNAMW U3MEPEHNS U BO3MOXKHOCTbIO flafIbHENLIero No3TanHoro
cosepueHcTsoBaHus ACKAI. MpuHuun pasgeneqns Ha NoACUCTEMbI TaKKe
No3BONSIET KOMMNOHOBATL CUCTEMY MOJ, KOHKPETHbIN 3aKa3 C PasnuyHbIMM
(YHKLMAMK 1 33a[a4aML B LUIMPOKOM AnanasoHe LeHbl Ha ACKAT.

Kaxpas nopcucrema MOXKeT BbINONHATLCA KaK QYHKLMOHANbHO 3aKOHYEHHOe
YCTPOWCTBO, CNOCOBHOE pPaboTaTh CaMOCTOATENbHO, UK B cocTaBe ACY TN
006bEKTa, BbIMONHATLCSA KaK B COCTaBE OCHOBHOTO WKada LLeHTpanbHoro
koHTponnepa cuctemsl (LIKC), Tak n TeppuTOopranbHo BbIHOCUTHCA.

LIKC c nomouwbto cneyuanusmupoarHoro M0 npon3BoanT apxuBUpOBaHUe
WH(OpMaLMK, YIyGNEeHHbI ANarHOCTUYECKUIT aHaNN3 N3MEPEHHbBIX
napameTpoB, obecneynBaeT BU3yannu3aLmio faHHbLIX Ha TOKANLHOM MynbTe
oto6paxeHus (JINO) u (unu) BoiHocHom APM onepaTBHOro nepcoHana,

a TaK e obecneynBaeT aBapuiiHyto U NpefynpefuTeNbHYI0 CUTHaNU3aLmIo.

[ns opraHnsauum [ONrOBPEMEHHbIX aPXUBOB U PELIEHMS CIIOMKHbBIX
anarHoctnyeckux 3apad LIKC o6ecneynsaet nepegady AaHHbIX Ha cepsep
u B cetb ACY Tl obbekTa.

AFM APM Coefrisi i L0 P
AEY TR | “HEB&-ACENM “HERA-KCHE
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«HEBA-ACKAT»

PelleHns AnSI SAEKTPOSHepreTukn »

ABTOMaTN3NPOBaHHAsN CUCTEMA KOHTPOAS
WU AMBrHOCTUKU TPaHCchOopMaTopHOro o6opyAoBaHUS

Ha3sHa4eHve y

«HEBA-ACKZIT» npegHa3HayeHa o1 KOHTPONS COCTOAHWA U AUArHOCTUPOBAHMA

MacnAHbIX TpaHCOPMATOPOB Knaccos HanpsxeHua 10-750 kB mowHocTbio

o1 2500 kBA no 500 MBA.

Mcnonb3oBaHue cuctembl NO3BONAET:

¥ [OCTOBEPHO OLEHUTb TEXHUYECKOe COCTOAHME TpaHChOopMaToOpHOro
060pyROBaHUS;

¥ CHU3UTb (PUHAHCOBbLIE PACXOAbl HA PEMOHT TpaHC(hopmMaTopa 3a cyet
nepexofia Ha obcyxuBaHue no GakTUYeCKOMY COCTOSHMIO U 0TKa3a
OT pernamMeHTHOro 06CYXUBaHUS;

¥ NOBbICUTb HALEXHOCTb 3JIEKTPOCHAOKEHUS.

OcHoBHbIe hyHKUUN P~

¥ KOHTPOJib:
¥ TEeMNEepaTypbl BEPXHUX U HUKHUX CNIOEB MACNa;
¥ VPOBHS, laBNIeHUs, BNAro- U ra3ocofepaHus Macna;
» Temneparypbl 06MOTKM U MAarHUTONPOBOAA TpAHChopMaTopa;
¥ COCTOSIHUS U30/IALMM MACTOHAMNOHEHHBIX BbICOKOBOJLTHBIX BBOLOB;
¥ INEKTPUYECKUX NapaMEeTPOB;
¥ YPOBHs BUGpaLMM TpaHCchopMaTopa;
¥ HanpaB/eHWs NOTOKAa Mac/la MacloHaCcoCOB;

» paboTbl ra30Boit 3aluTbl TPAHCHOPMATOPA, NPELOXPAHUTENLHOTO
Knanawa, KnanaHa 3acoHKu;

» KOMMYTALMOHHOTO COCTOSIHUSA /1EMEHTOB WKa(ha OXNAKAEHNSA
TpaHcdopmaropa (LLIAOT);
» pabotbl PMH.
¥ ynpasneHue:
¥ OXNAXAEHUEM TpaHcdopMaTopa;
r PMH.
¥ curHanusauus:
¥ O HEUCNPABHOCTU TPAHCHOPMATOPHOTO 0OOPYAOBAHMS;

¥ 0 BbIXOJ)€ 3HAYEHUI KOHTPONIUPYEMbIX NAPAMETPOB 3a TEXHONOTMYECKME
npegensl.

¥ [L1arHoCTUPOBaHME TEXHUYECKOro COCTOAHNA TpaHchopmaTopa
1 €ro CUCTEM MO KOMMIEKCY U3MEePeHHbIX NapaMeTpoB;
¥ NpefoCTaBneHUe faHHbIX B BUAE MHEMOCXeM, Tabauu, v rpacmkos
Ha JlokanbHOM MoHKTOpe N APM pexypHoro oneparopa;
¥ apXxuBMPOBaHWE JAHHbIX U COOBLITUI Ha IHEProHE3aBUCUMOM HOCUTENE;
¥ nepepaya AaHHbIX U3MepeHuit U cobbiTuii B ceTb ACY.

WWW.energosoyuz.spb.ru



PeweHns1 A SAeKTPO3HepreTukn W

MuKponpoueccopHble YCTPONCTBa U WKadbl
ponp “OpHbIe YCTp ¢ «HEBA-NA»
npoTMBoasapnmHO aBToOMaTUKAN

HasHa4eHve P

Yctpoiictea «HEBA-MA» npefHa3HayeHbl:

014 BbIABIEHUA, NOKaNU3aUUn, NnpefoTeBpalleHna pa3ssutua U TMKBMaaumn
aBapMﬁHle pPEXNMOB B IHEProCUCTEMAX;

¥ [/1s BOCCTAHOB/IEHUS HOPMAJIbHOTO NUTaHUs noTpebuTeneit;
¥ /15 NOBbILEHNS NPOMYCKHOI CNOCOBHOCTU 3NEKTPUYECKMX CETEil.

OcHoBHbIe hyHKUUN P

¥ npefoTBpalleHne HapyLIeHMa YCTOMYMBOCTH; [F—

¥ NUKBUZALUMA ACUHXPOHHbBIX PEXKUMOB; . !

P OrpaHMUyYeHMEe CHUKEHWUS UK NOBbILEHWSA YaCTOThI; : :

P OrpaHMyYeHMEe CHUKEHWUS UK NOBbILEHNA HAMPAXEHUS; : -

¥ NpefoTBpaLLieHMe HeZOMYCTUMBIX NEperpy30K 060pya0BaHHUS. e .y
£ &=

B cooTseTcTBMM CO cTaHaaptamu CO E3C, ®CK E3C CTO 59012820.29.240.001-2011 e xe

n CT0 56947007-33.040.20.123-2012 ycrpoiictea « HEBA-IA» BbInonHAOT: CHLNCHL S

¥ W3MepeHue 1 06paboTKy NapaMeTpOB 3NEKTPOIHEPrETUYECKOTO PEXKIM; -

¥ nepefavy MHhOpMALMM U KOMAHL, YNpaBNeHus;
¥ BbifiBNEHUE W UKCALMIO aBAPUIAHBIX CUTYALIMIA U BO3MYLLEHMUIA;
¥ BbLIGOP ¥ peanu3aLmio yNpasnsioLLMX BO3LEACTBUIA.

MyYHKUMOHaAbHbIe ocobeHHOoCTV P

peanu3auus B O4HOM YCTPOMCTBE HECKONbKUX hyHKUMIA TTA;
BO3MOXHOCTb 3alaHNA He MeHee TPEX rpynn yCcTaBok;
AMCTAHUMOHHOE ynpaBneHune YyCTpONCTBOM;

perucTpauus cobbITUit 1 aBapUiiHbIX NPOLLECCOB;

KOHTPO/b JOCTOBEPHOCTH BXOLHOW MHOPMALLUK;
aBTOMATU4ecKas CaMOAMarHOCTUKA UCNPABHOCTY;
XpaHeHWe MHOopMaLMK B SHEPrOHE3aBUCUMMOW NaMATY;
MOPT CBA3M CO CMEXHBIMU YCTPONCTBAMM aBTOMATUKMK;
uHTerpayma c cuctemamm ACLY n ACY TN npeanpusTus.

N Y ¥ X X ¥ X X Y

TexHn4eckme xapakTepuctukn W

KonunyectBo aHanorosbIx BXOA0B o 64
(1A, 5A, 100 B, 250 B, + 20 mA, + 100 MA, + 10 B)
KonuuectBo anckpeTHbIx BXogoB (48 B, 220 B)  pmo 192
KonnyectBo anckpetHbIx Bbixogos (8 A, 250 B)  po 96

[orpewHoCTb U3MepeHui 00 0,35 %

MuHMManbHoe BpeMs cpabaTbiBaHus He 6onee 100 mc

HanpsxeHue nuTaHUa KOHTpoANepa =248

Tunopa3smep KoHTposepa 19"x4U/6U

HanpseHue nutaHus wkada =/~2208B L’/
[abapuTHblE pa3mepbl WKaha 800(600)x2200x600 MM
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PelleHns AASI SAeKTpO3HepreTuku W

LUkadbl cBS131, ceTesoro v cepsepHoro o60pyA0BaHUS

«HEBA-CEPBEP» 7

MpeagHasHayeH s 0Npoca TePpPUTOPUANBHO pacnpeaeneHHbIX

wkados MTK «HEBA», ycTpoiicte cbopa gaHHbix, MUM, cuctem ACY TI
W Opyrux CUCTeM aBTOMaTU3aLmum ¢ ucnonb3oBaHuem cetn Ethernet
u npotokonos Modbus, OPC, M3K 60870-5-101/104.

«HEBA-CEPBEP» obecneuunsaer:

¥ npuem aaHHbix (TW, TC, ocumnnorpammsl) 1 coxpaHeHue uUx B 6a3e faHHbIX;
P PeTpaHCAALMIO LAaHHbIX HA CEpBEp TeleMexaHUKu;

p BefeHue 6a3bl AaHHbIX N0 060pPYA0BAHNUIO;

p rubKoe pacnpefeneHue Npas [OCTyNa K 6a3am AaHHbIX;

4

(hopMUPOBaHME OTYETHbIX JOKYMEHTOB B aBTOMATUYECKOM peXUME
¥ no 3anpocy;

p CTbIKOBKY C KOpI'IOpHTVIBHOVI CeTbio nNpeanpuAaTnAa C obecneyeHunem
0OCTyNna K CETU TEXHUYECKOro n aucneT4epCcKoro nepcoHana.

Cepsep TenemexaHnkmn «HEBA-CEPBEP TM» V7

MpegHasHayeH Ans opraHu3aLuy MHhOPMaLMOHHOTO 0OMeHa MeXay
00beKTOM, Ha koTopoM paboTaeT MTK «<HEBA, 1 LieHTpom cbopa TenemeTpu-
yeckoi nHdopmauuu (PLY, LYC v ap.). CepBep TenemexaHnku nonyyaer
paHHble ot «kHEBA-CEPBEP» no cetu Ethernet u nepeaaet ux no ocHoBHOMy
1 pe3epBHOMY KaHany cBa3u no npotokony MIK 60870-5-101/104.

06bem TenenHdopMaLmMK, NepefaBaemoii Ha Beilectoswme yposHu ACLY,
onpepensetcs Tpe6osaHuamMm 0AO «CO E3C» n 0AO «®CK EIC».

OTAn4UTEeALHBbIEe 0cO6eHHOCTU
«HEBA-CEPBEP» n «<HEBA-CEPBEP TM» W

» 10 pabotaet nog ynpasnexnem Windows Server.
[ins 06paboTKM U XpaHeHUs AaHHbIX Mcnonb3yetca Microsoft SQL Server;

p TNPUMEHSIOTCSA pe3epBMPOBaHHbIE GNOKM NUTAHUS U [UCKOBLIN
RAID-maccuB. bnoku nutaHus, XecTkue JUCKK, CUCTEMA OXNAXKAEHUSA
MIMelT BO3MOXHOCTb «KrOpAYei» 3aMeHbl;

¥ ANA NTUTaHUSA CepBepa UCMONb3YeTcs UCTOYHUK Gecnepe6oitHOro
nutaHus (MBM). Npu paspagke akkymynatopa NBI yepes nopt USB
BbIfJA€T CEpPBepY CO00LLEHME AN KOPPEKTHOTO 3aBEPLUEHUSA €ro paboThl;

¥ npu HeobXo[MMOCTH CepBepa MOryT ObITb AyGIMPOBAHHBIMU.

Wkad cesi3m n cetesoro obopyaosaHns «-HEBA-LLIC» P

MpepHa3HayeH ans pa3MeLleHns YCTPONCTB CBA3M — CETEBbLIX KOHLEHTpA-
TOPOB, KOMMYTAaTOPOB, MapLpPYTU3aTOPOB, MelNaKOHBEPTEpOB, NaTy-
naHenen u gp.

Wkadbl «HEBA-LUC» nmetoT cTaHZapTHbIE YCTAHOBOYHbIE 3/IEMEHTI:
DIN-peitku, 19-T1 aoMMOBbIE HaNpaBAAIOWME U Ap.

YcTaHoBKa ceTeBoro 060pyA0BaHMA B WKad NO3BONSET YMEHbLWMUTh
3aHMMaeMoe MecTo, a TaKKe yNopsAo4UTb NOABOAKMbIE NPOBOJA.

WWW.energosoyuz.spb.ru



PeweHns aAna SAeKTpOo3HepreTukn W

LUkadbl aBBTOMaTUKN YNPaBAEHUS! «HEBA-LLA»

«HEBA-LLA.BN\» V7

Likac aBTOMaTUKM yNpaBNeHUs, CUTHANMU3aLWM U U3MEPEHUI fueeK
BJ1 110 kB u Bbiwe.

06ecneynBaeT ynpaBieHKe BbiKoYaTeNeM, pasbeguHUTEN MU
M 3a3eMAIAIOLIMMU HOXAMU AYEKM, @ TAKIKe PEerucTpaLuio coobiTuit
B cxeme P3A BbiktoyaTens syenku.

«HEBA-LLATP» I

Llkach aBTOMATMKW yNpaBneHns, CUTHaNU3aLnmn U U3MepeHUin Aueiku
TpaHcdopmaTtopos 110 kB v Bbiwe. 0becneynBaeT peructpauuio CobbITUN
B cxeme P3A syeitku TpaHcdopmaTopa.

«HEBA-LLA.PY» V7

Wkad aBTOMATHKM ynpaBaeHUs, CUTHANU3ALMMN U U3MEPEHUIA CEKLUM
PY-6 kB, 10 kB, 35 kB.

06ecneynBaeT U3MEPEHUE M YNPABIEHNE BLIKNIOYATENAMU BBOLOB CEKLMIA
u dupepos 6 kB, 10 kB, 35 kB, perucTpauuio cobbITHIA, CUTHaNW3aLUIO,
ocuunnorpatMpoBaHue aBapuiiHbiX COBbITUN.

«HEBA-LLA.CH» V7

LlIkad aBTOMaTUKM ynpaBneHus, curHanmsaumm u namepenui PY-CH.

06ecneynBaeT KOHTPOJb BCNoMoraTenbHbix cuctem (Ab, 3apsaHo-
nop3apsAHble arperatsl, WNT NOCTOAHHOTO TOKa U Ap.), BbI3bIBHYIO
CUTHaNM3aLMI0 C HU3KOBOMBTHbIX KOMMIEKTHBIX YCTPOMCTB. B yncno
LOMONHUTENbHbIX 3334 MOXET BXOAUTb M3MEPEHNE HEeINEKTPUYECKUX
napameTpoB, paboTa C OXpaHHOI CUrHanu3auuei u T.4a.

«HEBA-LLATI » I

Likach aBTOMATMKW yNpaBneHNs reHepaTopHbIM pacnpesennuTenbHbIM
YCTPOWCTBOM.

06ecneynBaeT U3MepeHMe BCEX INEKTPUYECKUX NapaMeTpoB reHepaTopa
1 TpaHcdopmaTopa 610Ka, a TakKe ocLunnorpadupoBaHmne aBapuitHbix
CoObITUN.

«HEBA-LLA.CB» V7

LLkad aBTOMaTUKM yNpaBAEHUs CUCTEMOI BO3OYXKAEHUSA reHepaTopa.

06ecneynBaet ynpaeneHue cMCTeMOi paboyero B30y aEHUS, U3MepeHme
BCEX 3/IEKTPUYECKMX NaPaMETPOB CUCTEMbI BO3OYKAEHUS,
ocuunnorpadupoBaHme aBapuitHbix COOLITHIA.

www.energosoyuz.spb.ru



PeuweHns AAS SAEKTPO3HepreTukn

Cuncrtema MOHUTOPUHIA NepexoAHbIX peXkKumos

HasHa4veHve

Cucrema npeaHasHa4yeHa ANia HeNpepbIBHONO N3MEPEHUA N perncTpaunmn
BEKTOPHbIX BEIMYUH NAPAMETPOB 3JIEKTPOIHEPIrETUYECKOro pexnma
CUHXPOHU3NPOBAHHbIX C MOMOLbIO CUTHAJIOB CUCTEMbI €0UHOI0 BPEMEHMU.

I'IpM MeHeHne CUCTeMbI NO3BONAET:

4 Ha6J'I}O}J,aTb M aHann3npoBatb NOBeAEHNE 3HEPrOCUCTEMBI B MpoLiecce
BO3HWUKHOBEHUA U TINKBUOALNN aBapVIVIHbIX CO6bITVIVI;

4 BepVId)VILI,VIPOBaTb MOJENMN ANA aHanu3a AMHaMMYEeCKUX CBOMCTB
SHEProCcUCTEMbI;

¥ 6onee TOYHO HAaCTPOUTb aBTOMATUKY 3alUNThI.

PewweHns no cucteme MOHUTOPUHTA NEPEXOAHBIX PEXMMOB PEANN30BaHbl
Ha 6a3e obopynoBaHua npoussoacTea 3A0 «HM® «3HEPTOCOHO3»
1 000 «NL, «3Heprocepsucy.

CocTtas cuctemol P

«HEBA-CMIP» cocTouT M3 CnepyolLmx ypoBHeii:

¥ ypoBeHb cbopa v neperYHOi 06paboTkM nHbopMaumu. B coctase
KOMMOHEHTOB YPOBHSA HaXoAAaTCA U3MepUTENbHbIE TPaHCHOpPMATOpbI
1 YCTPOICTBA CUHXPOHU3MPOBAHHbIX BEKTOPHBIX M3MEPEHUIA;

¥  ypOBeHb apxMBMpoBaHuA 1 nepegayn gaHHbix B 0AO «CO E3C».
B cocTtaBe KOMMNOHEHTOB YPOBHSA HAXOAATCA KOHLEHTPATOP AdHHbIX
BEKTOPHbIX M3MEPEHUN.

«MNC-ABYH» NpeobpazosaTenb BH-curHana

HasHa4eHue pr

MNpeo6paszosatens «MNC-ABY» npenHasHayeH pis npeobpa3oBaHus CUrHanos
C BbIXO[la BbICOKOYACTOTHOIO NOCTa B HOPMUPOBAHHBIN CUTHAN AN
ocuunnorpaduposaHus pabotbl BY-nocTos B peructpatopax aBapuiHbIx
COObITUA.

«MC-ABY» nopkntoyaetcs K Touke Bxona (Bbixopa) BY-curHana
BbICOKOYACTOTHOrO NOCTa NapaneibHo Kabesto B CTOPoHy hunbtpa
npucoeauHeHus.

TexHn4eckve xapakTepucTtukn W

HanpﬂmeHme BXOOHOro CurHana

(BeitcTBYlOWEE 3HAYEHNME) 0...100 B

YacToTa BXOIHOTO CUrHanNa 50...1500 Kl

BbixoaHoOWM TOK 0...20 MA

HanpseHune nuTaHus = 220B +£20%,=24 B +20 %
ConpoTuBneHne Harpysku 100... 400 Om
[anbBaHMyYeckaa pa3Bs3ka

(Bx0A/BbIXOA,/NUTaHME) 2000 B

[abapuTbl 40x80x75 MM

WWW.energosoyuz.spb.ru



PeweHns ans1 aneKTpo3HepreTukn W

VCTDOVICTBO onpeaeneHums nogpe>kaeHHOIro CDVIAepa 4
«HEBA-PAC.ON®» «HEBA-OIMNM»

HasHa4eHne pr

YCTPOMCTBO NpeAHa3HAYeHO 415t BbIAABNEHUS NOBPEXAEHHOIO dhuaepa B CeTAX
6-10-35 KB c n3onMpoBaHHO HENTPaNbIO, @ TaKXKe B CETAX C Pe3UCTUBHO-
3a3eMJIEHHON UM KOMMNEHCUPOBAHHON HENTPaNAMU.

anIMeHEHVIe yCTpOVICTBa MO3BOJIAET BbIABUTb N BbIBECTU U3 pa6OTbI Kabenb
C passuBarwmmca D,EQJEKTOM n3onaumn 0o BO3HMKHOBEHUA yCTOVNMBOFO
O,U,HO(IJa3HOFO 3dMblKaHUA.

OcHoBHbIe (hyHKUUN pr

¥ onpefeneHue 1 0ToGpaxeHue NOBPEXAEHHOTO GuAepa Ha COOTBETCT-
BYIOLLEN MHEMOCXEME CETH B CJly4ae 0AHOMA3ZHOO 3aMbIKaHUs Ha 3emJiio,
KaK YCTaHOBMBLIETOCS, TaK U HEYCTONYMBOTO;

¥ ocuunnorpagupoBaHue NepexofHbIX NPoLEeccos;

¥ OAHOBpPEMEHHbIif aHaN13 aBapuUHBIX MPOLLECCOB BO BCEX KOHTPONUPYEMbIX
bupepax;

¥ 3anucb U XpaHeHWe LaHHbIX U3MEPEHWI B SHEProHe3aBMCUMON NaMATH;

¥ nepefaya AaHHbIX U3MEPEHNII 1 pe3ynLTaToB PaboThl YCTPOIICTBA B CETh
ACY obbekra.

Vcnonb3yemble aAropuUTMbI BbISIBAGHNS MOBPEXKAEHHOO naepa P

¥ N0 BefnumMHe 6POCKa TOKA HyNEeBOI NOCNEA0BaTENbHOCTY B NEPEXOLHOM
npouecce 0AHO(A3HOro 3aMblKaHWA Ha 3eMt0 (B HaYaNbHbIA MOMEHT,
COOTBETCTBYIOWMI Npo6OtO n3oNALUN);

¥ NO BeInYMHE N HanpaBJIEeHUO NOTOKOB aKTUBHbIX MOLLHOCTEN U 3Heprm7|
HyHEBOVI nocnenoBaresibHOCTM B YCTAHOBUBLLEMCA peXnmMe Oﬂ,HOCba3HOFO
3aMblKaHNA Ha 3eMJI0;

y 10 BENIMYMHE 1 HAMPAB/IEHNIO aKTUBHOM MOLHOCTYW HYNIEBOI NOC/EN0Ba-
TENbHOCTM B NEPEXOAHOM MpOLEecce HeyCTonYnBoro ofHodasHoro
3aMblKaHUsA (MpU NepUOAMYECKNX 0fHODA3HBIX NPOGOAX U30NALUU —
TaK Ha3blBAEMbIX KKIEBKAX»);

N0 BENUYNHE FaPMOHUYECKMX COCTaBNAIOLLUX TOKOB HyﬂeBOVI nocneposa-
TE€NbHOCTU B YCTAHOBUBLUEMCA peXnme OJJ,Hqua3HOFO 3dMblKaHUA.

TexHn4eckune xapakTepucTtukn P

KonnuyecTso nofknioyaembix npucoefuHeHnn  [o 28

Bpems onpepeneHus nospexaeHHoro dugepa  He 6onee 1 MUHYTI

Bpems cuHxponusauum c COEB + 1 mcek

Pexum paboThl aBTOMATMYECKUI/PYyYHOIA

WWW.energosoyuz.spb.ru



PeweHuns aAns SAeKTpo3HepreTukn W

i YCTpOMNCTBO KOHTPOASI U3OASIUUN CETU
«HEBA yl(nT» NOCTOS%HHOIO TOKA

HasHa4deHve 7

yCI'pOVICI'BO npeaHa3Ha4eHo J1a U3MepPEHMA U KOHTPOJIA CONPOTUBNEHNSA U30NALNN
CETN NOCTOAHHOIO TOKa U Luenu potopa CUCTEMbI BO36y)K,U,eHI/Iﬂ reHeparopa.

OcHoBHble dyHKUUN

3NEeKTPUYECKMX NapaMeTPOB CETU NoCcTosiHHOTO ToKa U, R;

- ¥ 0TOOpaKeHue Ha TOKaNbHOM MOHUTOPE YCTPOMCTBA 3HaueHuin U
1 NapaMeTpOB CONPOTUBIEHUA U30NALMN CETU NOCTOAHHOTO TOKA
(+)R, (-)R, R obwy.;

¥ CWUrHanM3auusa o BbIXOLE CONPOTUBIEHUA U30NALNM 33 3afaHHbIE
VCTaBKK;

¥ CUrHanM3auus HeUcCrnpaBHOCTU YCTPOWCTBA;

¥ nepefaya faHHbIX no uHTepdeiicy RS-485 (Modbus), nHterpauus
cACY TN.

m ¥ aBTOMaTUYecKuit c6op 1 pacyeT B peXKUMe peajibHOro BpeMeHU

TexHn4eckue xapakTepuctmki w7

HomuHanbHoe HanpsaxeHue
KOHTPO/IMpYEMON CETU NOCTOAHHOro Toka* 200 B, 400 B, 600 B
[lonycTumas neperpy3ka no HanpsaxeHuio

t=50 ¢ 1750 B
IneKTpMyeckas NPOYHOCTb BXOJHOTO
KaHana usmepeHus 5000 B

KonnyectBo ycTaBoK Mo CONpOTUBIEHUIO
nzonauum (NpepynpexpieHue, tpesora) 2
[lnanasoH n3mepsieMbIX CONPOTUBIEHMWIA

ceTu 0,5 — 1000 kOm
[TorpewHocTb n3mepeHusa:

U He 6onee 1 %

R ot 0,5 — 100 kOm He 6osee 2 %

R ot 100 — 1000 kOm He 6osiee 3 %
EmKkocTb ceTu He BAIMSET Ha paboTy yCTpoiicTBa
OnpepgeneHune NoAAPHOCTY

NOBPEXAEHHO! NTUHUU aa

KoHTakTbl pene DC 220 B, 1 A 3 BbIXOAA
MNoTpebnsiemas MOWHOCTb He 6onee 20 BA
Lincdposoi nxtepdenc RS-485
[abapuTbl 300x400x150 MM

(HaBecHoe ucCnosnHeHue),
480x130x400 MM (MCnonHeHwne
B 19" kpeitte RIPAC)

*- B 3aBUCUMOCTU OT MOAMDUKALMN.

7 «HEBA-YKMT» He BuseT Ha paboTy CyLIECTBYIOLMX YCTPOWCTB KOHTPOS!
U30MALMN M He BHOCUT NMOMEXM B PaboTy 3alUT CUCTEMbI BO3OYKAEHUS.
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OCHOBHbIe HanpasBAeHs1 SHeproobcAeAoBaHNIA 7

aHanu3 3hheKTUBHOCTN paboThl TEXHONOTNYECKOTO
3/1eKTp0o06OpY0BAHNS;

aHanu3 6anaHcoB peakTUBHbIX MOLHOCTEN U PEXUMOB PaboTbI
CYLLECTBYIOWMX YCTPOUCTB KOMMEHCALMU PEAKTUBHOIM MOLHOCTH
(KB, CLi, reHepaTopsbl) 1 pa3paboTka npesfiokeHuii no obecneyeHmnto
TpebyeMbiX ypOBHEN KOMNEHCALMM PEAKTUBHOW MOLHOCTY;

pacyeT 1 aHanu3 peXXMMoB HanpsKeHMUs, TOKOB KOPOTKOTO 3aMblKaHWS,
noTepb 3HEPrUN B INEKTPUYECKUX CETAX U TpaHchopmaTopax;

BblABJIEHUE «04aroB» NOTEPb;

onpefeneHune CTeneHun 3aBUCUMOCTY aKTUBHbIX U PEaKTUBHbIX Harpy3oK
OT HanpsXeHUs 1 pa3paboTka peKoMeHAALMiA N0 KOPPEeKL MM
NoAJepXXMBAEMbIX YPOBHEN HANPAKEHUS C LIENbI0 CHUKEHNUSA
3NleKTponoTpebneHus;

M3MEpeHNe n aHanus nokasaTenen KayecTea 3JIEKTPO3HEPTUU;

onpefeneHue AoneBbix BKNAJ0B 3NeKTponoTpedutenei, BUHOBHbIX
B yxyaweruu MK3;

dHan3 pe30HaHCHbIX ABNEHWIN Ha BbICLINX rapMOHUKax N KOMNeHcaunm
peaKTMBHOVI MOLWHOCTU B 3TUX YCNIOBUAX;

pacyeTHO-3KCNepMMEHTaNbHbIN aHAIN3 NepeHaNpAXKEHWUA, MoOMeX
HapyLlWeHUil B paboTe CUCTEM INEKTPOCHADKEHUS;

pa3pa60TKa ﬂpeﬂHO)KEHMIZ M0 NOBbIWEHUIO HAAEKHOCTU 3J'IEKTpOCHa6)KEHVIﬂ;

aHanu3 pexumos paboTbl HeiTpaneil ceteit 6,10,35 KB 1 yuiep6os,
CBAI3aHHbIX C OAHO(MA3HBIMU 3aMbIKaHUAMMW HA 3EMITIO;

U3MepeHue TOKOB 3aMblKaHUA W ONPefeneHne HaCTPOIKM Ayroracalnx
peakTopoB KOCBEHHbIM (6€30MacHbIM) METOLIOM;

pa3paboTka npefyIoXKeHMIA N0 COBEPLIEHCTBOBAHMIO PEXMMOB HelTpaneit;
cucTemaTn3aums pa3paboTaHHbIX MEPONPUATUIA C OLLEHKON
3KOHOMMYecKoro 3ddekTa;

COCTaB/IEHMe IHEpPronacnopTa B YacTu, OTHocALencs K
3/IEKTPOX035UCTBY NpeLnpuaTus.

BbinoAHeHHbIe paboTbl P

Cneuuanuctsl aneKTpoTexHMYeCKon nabopatopun obcnenosanu 6onee
40 npepnpuatuit Poccum n ctpaH CHI, cpegu Hux:

4

npeAnpuUATMA aNtioMUHUEBOMN NpoMbILWIeHHOCTU (BonxoBckuii,
HapBsouukuit u KaHpanakwckuii antoMmHueBble 3aBofbl);

npeanpuaTua yepHoii n usetHoi metannypriuun (OAO «CeBepcTanby,
THK «KA3XPOM», 3A0 «M3 «[MetpocTanb», 000 «Cneuctanby);

ropHoo6oratutenbHole kombuHatel (AQ «Konbckas TMK»);

Xumuyeckue u Hedtenepepabartbialowue npeanpuatus (0AO
«Kupuwuredteoprcuntesy, 0A0 «Azot», 0AO «Ammococy);

HedTepobbiBawwme npegnpuatua (000 «JIYKOWMI - 3anagHas
Cnbupby);

06beKTbl BOoeHHO-Mopckoro dinoTa (PrYM LKB MT «Py6uy,
Oryr«Agmupanteiickue Bephuy).
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O6opyaosaHve HMNM® «3HEPIMOCOIO3» skcnAyaTupyeTca B 66 permoHax Poccun n b6 ctpaHax CHI™ 7

Amypckas obnactb:
ApxaHrenbckas 06nacTb:

AcTpaxaHckas 061acTb:
benropopckas obnactb:
bpsHckas obnactb:
Bnagnmupckas 00nacrs:
Bonrorpagckas o6nactb:
Bonoropckas 06n1acre:
BopoHexckas 061acTb:
EBpeiickas aBT. 0bnacte:
WpkyTckas o6nacTb:
Kanyxckas obnacrb:
Kamuarckas 061actb:
KemepoBckas,06nactb:
Kuposckas obnactb:
Koctpomckas obnactb:

cKasn 06nacTb:

JleHuHrpagckasobnactb:
Jnneukas obnactb:
Mocksa:

Mockoeckas o6nacts:
MypmaHckas obnactb:
HeHeukui aBT. OKpyr:
Hueropogckas obnactb:
Hosropopgckas o6aactb:
OMmcKas o6nacTb:
OpeHbyprckas o6nactb:
OproBckas 06nacrb:
NeH3eHcKas obnacTb:
lepmckas o6nactb:
PocToBckas obnactb:
PsizaHckas obnacrb:
CaHkr-lMeTepbypr:

Camapckas o6nactb:
CaparoBckas 061acTb:

CaxanuHckas obnacrb:
CeepanoBckas 06nacTb:
CmoneHcKast 061acTb:
Tam6oBcKas obnacrb:
Teepckas 06nactb:
TomcKas obnacTb:

Tynbckas 06nacTb:
TioMeHcKas 06nacTb:
YnbAHOBCKas 06nacTb:
YensbuHckan obnacrb:

YyBauwckas Pecnybauka:
Aipocnasckas 06aacTb:
3abaiiKanbCKUi Kpaii:
KpacHopapckuii kpaii:
KpacHospckuii kpaii:

Mpumopckunii kpai:
XabapoBckuii kpait:

Kab6ap.-ban. Pecny6nuka:
AnTanckui kpan:
Pecny6nuka Antait:
Pecny6nuka bawkopTocTaH:
Pecny6nuka bypstus:
Pecny6nuka [larectaH:
Pecny6nuka Kapenus:
Pecny6nuka Komu:
Pecny6nuka Mopaosus:
Pecny6nuka

CeBepHas Ocetus-Ananus:
Pecny6nuka Xakacus:
Pecny6nuka Caxa (Akytus):
YamypTckas Pecnybnuka:
Pecny6nuka ApmeHus:
Pecny6nuka benapyce:
Kbipreisckas Pecny6nuka:
Pecny6nuka KasaxcraH:

TypKMEHUCTaH:

Pecny6nuka Y3b6ekucraH:

bypeiickas 3C, Patunxunckas [P3C, bnaroseueHckas TL|,

ApxaHnrensckas TIL, CeBepopsuHckas TIL-1, MPCK CeBepo-3anapa (ApxaHepro), M3C CeBepo-3anapa (CeepHoe MMIC),
Komacckuit LLBK, Conombansckuin LIBK

MCPK tOra (AcTpaxaHbaHepro), AcTpaxaHckas [P3C

Ockonbckuit IMK

TpaHcHedTs — 3anagHas Cubups, TpatcHedTenpoaykT, MPCK LieHTpa (BpsiHckaHepro)

Bnagumupckas T3L-2 0

Bonrorpagckas T3LI-3, JIVKOWJI-KIM3

Yepenoseukas MP3C, Bonoroackas TIL, CeBepctans, KpacasuHckas I'T T3L

HoBosopoHexckas A3C, BopoHexckas TL|-1, Boporexckas TIL-2, M3C LienTpa (BepxHe-foHckoe MM3IC), Munynobperus
KumkaHo-Cytapckuii TOK, Inektpuyeckue cetu EAQ

Bparckas TIL-6, bparckaa TIL-7, HoBo-3umunckas T3L, TpaHcHedTh — BocTok, bpatckas anekTpoceTeBas KOMnaHus
Tpouukas bymaxHas dabpuka, MPCK Lientpa u Mpusonxkbsa (KanyrasHepro)

Kamyarckas TILl-2

MCPK Cu6upu (KysbaccaHepro-P3C)

KupoBo-Yenewkuit xumuyeckuit KomGuHat

Koctpomckas P3C, Koctpomckas TIL-1, Koctpomckas T3L-2, WapbuHckas TIL, MPCK Lientpa (KoctpomasHepro),

M3C LieHTpa (Bonro-Okckoe MM3C), BonropeyeHckuit TpybHblil 3aBOA

KypraHckas TIL-2

Kypckas A3C, Kypckas TIL-1, Kypckas TILl-4, MPCK Lientpa (Kypckanepro), M3C Lientpa (YepHo3emHoe MM3C)

Bonxosckas M3C-6, HUTW nm. AnekcanppoBa, JleHaHepro, TuxsuHckas TIL, Kupuwckas NP3C

HoBonuneukuii MeTannypruyeckuii KomouHaT

T3L-28, T3L-26, TIL-23, HNM «HedTtexumusy, MockoBckuit aHepretuyeckuin MHcTUTYT, PKK «3Heprus»

BocKkpeceHCKuit 3aBOf MUHEpaNbHbIX YA0OpeHuit

Anatut, MypmaHckas TIL-1, CeBepo-3anagHas pochopHas KomnaHums

Jlykoitn (HapbsaHmapHedTeras)

Huxeropogckas 3C, Azepxurckas TIL, Mmapoarperar, Cubyp-Hedrexum

Hosropogckas T3Ll, AkpoH, [a3npom TpaHcras CaHkT-leTepbypr

Omckas TIL-3, Omckas T3L-4, Omckas T3L-5

Ypanbckas ctanb, MPCK Bonru (OpeH6ypraHepro), OpckHedTeoprcuttes

M3C LleHTpa (YepHo3emHoe MM3C)

MPCK Bonru (MeH3asHepro)

CunbBuHUT, ConnKaMcKOyMnpom

F0xkHo-Poccuiickuil rocyaapcTBeHHbI TEXHUYECKUN YHUBEPCUTET

PsizaHckas [PIC, CepeGpAHCKUIM LeMEHTHbI 3aBOg,

t0xxHas TIL-22, MepBomaitckas TIL, M3C CeBepo-3anapa (JleHuHrpapckoe MMIC), YN BopokaHan, IHepromaly, InekTpocuna,
Mponetapckuit 3aBog, MeTpoctank, IeHMHTPAACKNI MeXaHUYECKUI 3aBOJ, YHUBEPCUTET nyTei coobuieHus, BMA um. KysHeuosa,
MINNK, Jlentypb6opemonT, TNVIKT, CN6INY, HUUMT, OkTs6pbckas xenesHas gopora, NetepOyprckuit metpononuteH, KoHTeliHepHbIi
TepmuHan CaHkr-lMerepbypr

be3bimaHckas TIL, HosokyiibbiweBckas TILI-1, Hosokyiibbiwesckas TIL-2, Camapckas TIL, Camapekas MPIC, CoizpaHckas TIL, TonbATTUHCKas
T3L, T3L, BA3a, MPCK Bosru (Camapckue PC), M3C Bonru (Camapckoe MMC), Kyit6biwesasor, HMM Texundopm, Komnanus «bantuka»
Banakosckasa A3C, CaparoBckas 3C, Caparoeckas [PIC, CapatoBckas TIL-1, Capatosckas TIL-2, Caparosckas TAL-5, IHrenbckas TIL-3,
banakosckas T3L-4, MPCK Bonru (Capatosckue PC)

OxuHckas TIL, HxHo-CaxanuHckas TIL-1, CaxanuHckas MPIC

Ceposckas P3C, benospckas A3C, YB3, CuHapckuii Tpy6. 3aB., [a3npom Tpatcras Kropck, Mepsoypanbckuii HosoTpyo. 3aB., EBPA3 HTMK
CmoneHckas TP3C, farapuHCKMit haHepHbI 3380

M3C LienTpa (BepxHe-[oHckoe MM3C)

KoHakosckas P3C, BeiwHeBonoukas T3L, Teepckas TIL-1, Teepckas TIL-3, Teepckas T3Ll-4, MPCK LieHTpa (TBepbaHepro)
Tomckas T3L-3, Tomckas FPIC-2, M3C Cubupm (Tomckoe MMIC), ®TYN Cubupckuit xummyecknii kom6uHat, Tomckuit HX3, Cubupckas
MXK, LleHTpcubHedTenpoBog, Tomckuit nonutexHuyeckuin yausepcutet, 033-2, KanuHuHckoe HedTAHOE MECTOPOXKAEHUE
Mepsomaitckas T3L, Edpemosckas TIL, LleknHoasor, MPCK Lientpa u Mpusonxba (Tynasxepro)

TiomeHbaHepro, Tobonbckuit HXK, JIYKOWJI, To6onbck-Monumep, PH-YBatHedTeras

VnbsHoBckas TIL-1, Ynbanosckas TAL-2, MPCK Bonru (YnbaHosckue PC), TpaHcHedhTb-[pyx6a

Tpouukas MP3C, H0xHo-Ypansckas PIC, Aprasiickas TIL, Yensburckas TIL-1, YenabuHckas TIU-2, Yensburckas TIL-3, Yensbutckas
P3C, MPCK Ypana (Yensb3Hepro), Meyen, H0xHo-Ypanbckuii rocynapcTeeHHbIn yHueepcutet, Cb-Tutax, YTCK

[a3npomTpaHcras Husknuit Hosropog

Apocnasckas TILU-1, Apocnasckas TIL-2, Apocnasckas TAL-3, MPCK LieHtpa (ApaHepro), XyaasHb-TeHuHckas MIY-T3L,
XapaHopckas MP3C, YutnHckas TIL-1, M3C Cubupm (3abaiikansckoe MMIC), MPCK Cubupu (Yutastepro)

KpacHopapckas T3, Adunckuit HM3, 3®KO

Bepe3oBsckas P3C-1, KpacHospckas P3C-2, KpacHospckas 3C, Hazaposckas MP3C, KpacHospckas TIL-1, KpacHospckas TIL-2,
KpacHospckas TIL-3, KaHckas TILl, MuHycuHckas T3L, MPCK Cubupu (KpacHospckaHepro), M3C Cubupu (KpacHospckoe MMIC),
CYHITO, TpaHccubHed s, CubUpCKUit hesepanbHbiit yHUBEPCUTET

Mpumopckas P3C, Bnagusoctokckas TIL-2, Maptusanckas MPIC, MIC Boctoka (Mpumopckoe MM3IC),

IPCK (Npumopckue an. cetun), IMY-TIL, BnagusocTok

Komcomonbckuit HIM3, Xabaposckas T3L|-1, Xabaposckas T3LI-3, Komcomonbckas TIL-1, Komcomonbekas TILI-2,
Komcomonsckas TIL-3, Amypckas TIL, Xabaposckuit HM3, CYXON

Aywurepckas 3C, bakcanckas 3C

MPCK Cu6upu (AntaitaHepro), bapHaynbckas TIL-2, buiickas T3L-1, AnTait-kokc

MPCK Cu6upu (fopHo-AnTaiickue cetu)

CanasatHedTeoprcuHTes, YpanaHeprocepsuc, NOJINI®, Kayctuk, bawkupckas cogoBas KomnaHus

lycuHoo3epckas MP3C, Butumanepro

MuatnuHckas MC, Yupkeiickas M13C

Kapenbckuit okatblw, HapBoMLKMIt antoMUHWEBDIN 3aBOS,

Neyopckas MPIC, BopkytuHckas TIL-1, BopkymuHckas TAL-2, UHTuHCckas T3L, CocHoropckas T, HMN3 Jlykoin, CoiktbiBkapckuit JINK
MPCK Bonru (Mopnos3atepro)

TusenbpoHckas MNIC, A3aymkukayckas MC, I3muHckas MC

A6akaHckas TIL, MPCK Cubupu (XakacaHepro), XakaccKuil TEXHUYECKUIA MHCTUTYT

Heptonrpunckas MP3C, Muprunckas MP3C, Akytckas MPIC, Akyrckas T3L, Akyrckanepro, AK «AJIPOCA», YynbmaHckas TIL,
BoTKMHCKMI1 3aBOA

JneKTpuyeckne cetn ApmeHnu

Benopycckas A3C, BAT3, benapycbHedhTs, bobpyickas T3L, Morunesnepro, ButuéckaHepro, MUHCKMt MeTponoauTeH
Buwkekckas TIU-1, Yyiickne NMB3IC, Yakan 3C, HICK, Kypncaiickas M1C, Taw-Kymbipckas M13C, Wamangbi-Caiickas MC
Jkmnbacty3ckas [PIC-2, AkTiobuHckas TIL, Atbipayckas TIL, Xambbinckas MPIC, AkTio6uHckue M3C, Capbaiickue M3C,

CN TeHrnswespounn, MexperMoHIHeproTpaH3uT

Mapeiitickas MP3C, TypkmenbawmnHckas TIL, AbagaHckas IP3C, CeiignHckas TIL, AxanaHepro, Jle6anaHepro, bankaHaHepro,
Mapeianepro, AwxabagsHepro, lepeese A3C, InekrpocraHuus Mapbi-3, TIC 3eprep

Hoso-AHrpeHckas T3C, Coipgapbutckas TIC, Taxuatawckas TIC, TawkeHTckas T3C, BoctouHble MIC, LleHTpanbHbie M3C,
Oro-3anagHeie M3C, H0xHble M3C, Y3meTkoMOUMHAT, YnpumKCcKuil TpaHcopmaTopHelil 3aBog, Anmansikckuit TOK

& 194354, Poccus, CaHkT-lNeTepbypr, yn. EceHnHa, 4. 5 “b”,
TenedoH/akc: (812) 320-0099, 591-6245
E-mail: mail@energosoyuz.spb.ru L,



