PEKAOY3EP BAKYYMHbIN
CEPUU PBA/TEL

TABPUAA DAEKTPUK



PEKJIOV3EP BAKYYMHbIW PBA/TEL-10-12,5/630

Peknoy3sep BaKyyMHblii
PBA/TEL-10-12,5/630

ABTOMATUYECKMI MYHKT CEKLMOHMPOBAHUSA
BO3[YLUHbIX (BO3AYLLIHO-KABEMbHbIX) IMHUIA
ANeKTponepefa4n TpexdasHoro nepemMeHHoro Toka
yactoTon 50(60) 'y HOMUHANTBHBIM HANPSXKEHNEM
10(6) KB ¢ nto6bIM pexxumMomM paboTbl HeRTpany;
HOBOE NOKOMEHNE KOMMYTALMOHHOO
060pyaoBaHus, 06beAMHIBLLEE B Ce66 NepeoBble
TEXHOMOTM MUKPOMPOLLECCOPHON PenenHomn
3alwmThbl 1 aBTOMaTIKK (P3A) 1 KOMMYTALNOHHOM
TEXHUKM.

PBA/TEL npeanasHaueHn gns
BbINOJIHEHUA CReAyoWux
thyHKUMiA:

ABTOMATNYECKOE OTKITHOYEHNE MOBPEXAEHHbBIX
Y4aCTKOB;

ABTOMATNYeCKOE NOBTOPHOE BKITOYEHNE;
aBTOMATNYeCKMI BBOJ PE3EPBHOI0 NUTaHNS;
MEeCTHas 1 LUCTAHLMNOHHASA PeKOHUrypaums cetu,
CaMOAMArHOCTUKa;

3MepeHue napameTpoB PeXxUMoB PaboTbl CETH;
BeJeHIe XYPHanoB COBbLITUIA B TUHUU;
JVNCTaHLMOHHOE ynpaBneHue.

PBA/TEL o6napaet cnegylowumm

OTANYUTENIbHLIMU 0COOEHHOCTAMMU:

0TCYTCTBME HEOGXOAUMOCTY B 0GCIYXKNBAHNN;
WHTErpaLus B CUCTEMbI JUCTIETYEPCKOrO
yrpaBnexus;

MHOrOCYHKLMOHANbHAs peneiHan 3almra u
ABTOMATUKA;

YA06CTBO 11 MPOCTOTA MOHTAXA Ha OMOPbI NUHNI;
BCTPOEHHAs cuUCTeMa M3MEPEHMA TOKOB 1
HanpAXKeHWiA ¢ 0681X CTOPOH KOMMYTALMOHHOMO
Moayns;

HaJieXHasA cucTema 6ecnepeGoiHOro NUTaHWS;
Masble MaccorabapuTHbIe NoKasaTenu;
BaHJaN03aLLMLLEHHOCT.

Pexknoysep PBA/TEL npekpacHo 3apekoMeH0Ban ceba Kak
HafieXHbIA U MHOrO)YHKUMOHANbHDIN annapart, HaweawWwui
npuMeHeHue B CaMbIX pPa3NUYHbIX CTPAHAX MUPaA: Poccus,

KasaxcTaH, YkpauHa, Jlutea, tOrocnasus, Cepbus, bonrapus, BeeTHam,
lepmanus, Asctpanus, Benukobputanus, OxxHasa Adpuka, Hunm n ap.



KOMMYTALMOHHbIA MORYNb

m (CoyeTaeT B ce6e KOMOUHALIMIO TBEPLO U
BO3AYLLUHOI N30NSLNN TOKOBEAYLLMX YacTeN.
BakyymHbIi Bbiknto4aTens BB/TEL B TBepaoit
N30MSLUMN PA3MELLLEH BHYTPW repMeTUYHOr0
METannmM4yeckoro 3aluTHOro Kopnyca. Takas
KOHCTPYKLS NO3BONSET 3HAYUTENIbHO COKPATUTh
mMaccorabapuTHbIe NoKazaTtenn MOAyns, UCKNYUTb
BO3MOXXHOCTb BO3HUKHOBEHUS BHYTPEHHETO
NepeKpbITUS N30NALMA TOKOBEAYLLMX YacTel, a
TaKXXe Pa3MecTUTb B COCTABE MOJYNS BCTPOEHHYHO
CUCTeMY U3MEPEHUst TOKOB U HaNpshKEeHUS.

m BakyymHbIN BbIKNtOYaTeSb, NCMNOJIb3YEMbINA B
peknoy3epe PBA/TEL, otnuyaercsa ot
TPAAULMOHHbIX NCMNOJSTHEHWIA BbIKIHOYaTENEN
BB/TEL Hanu4mem TBepAOM N30NALMN N MEHBLLLINM
MEXMOJTCHbIM paccTosiHueM. Bbikntoyartesnb
BbIMOJIHEH Ha Knacc HanpshxeHua 15,5 kB, 4to
o6ecrneymBaeT 3HAYMTENbHbIA 3anac no
3N1eKTPUYECKOM NPOYHOCTY U30NALMM PeKoy3epa
B LIENOM.

m PacnonioxeHue BbICOKOBOJIbTHbIX BBOJOB
KOMMYTaLXOHHOr0 MOJYNS BbIMOHEHO B OLHON
MNOCKOCTN C HEKOTOPbIM PA3HECEHNEM MO
OKPYXHOCTW. Tem cambIM 06eCneYmBaeTcs
yA06CTBO MOAKITIOYEHNS PEKIIOy3epa K NpoBojam
BO3AYLUHO NUHUN 3NIEKTPONepeaayu.

m B peknoysepe PBA/TEL ncnonbayercs yHUKanbHas
BCTPOEHHAs CUCTEMA N3MEPEHNS TOKOB 1
HanpsxeHus. B PBA/TEL ncnonbaytotcs
BCTPOEHHbIE B BbICOKOBOJILTHbIE BBOfb!
KOMOWHIPOBAHHbIE JATYMKI TOKA U HANPSHKEHMS
(KOTH), cocTosuime 13 Aatymnka Toka (KatyLuka
PoroBckoro) 1 fat4mka HanpskeHus (eMKOCTHOM
Jenutens). Bcero B cOCTaB KOMMYTALMOHHOMO
MOZYNS BXOAAT 6 AaTYMKOB HanpskeHns (no 3 ¢
K2X0M CTOPOHbI Peknoy3epa), 3 Aatynka asHbix
TOKOB 11 1 AaTHMK TOKA HyneBoiA
NoCne0BaTENIbHOCTM.

KOHCTpYKUMA KOMMYTAUMOHHOro Moayns

BbICOKOBOMLTHbIE BBOAbI

OTBEpCTNE ANS NPUCOEANHEHNS MOHTXHBIX PbIM
OTBepcTVe ANst NPUCOEANHEHIUS MOHTXHbIX KPOHLUTEAHOB
BepxHuit Koxyx

OTBepcTue Ans 60NTa 3a3eMmeHus

HWXHAS KpbiLKa

3aLnTHaA KpbILLKa pa3beMoB BTOPUYHBIX Lienei
KonbLio py4HOro oTknto4eHus

[peHaxHblin hunbtp

110 Vkazatenb NonoXeHus rMasHbIX KOHTAKTOB

111 Bbiknioyatens BakyymHbIi BB/TEL

112 Mwukponepeknioyarenu

113 TokosepayLlas xuna

114 Kom6UHMPOBaHHBIN ATHNK TOKA 1 HANPAXKEHNA
115 Lenu nsmexexns

116 LUTencenbHblit pasbem
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LWKA® YINPABJIEHUA

BbIMOSIHEH B BIE MOLYIbHON KOHCTPYKLMM,
OCHOBHbIMI 371IBMEHTaMM1 KOTOPOW ABAAKTCA:
naHesb yrpasneHus, MOZyb MUKPONPOLIECCopa,
MOZYMb YNPaBMieHUs u MoAynb 6ecnepe6onHoro
NUTaHUS, Pa3MELLIEHHbIe B 3aLLMTHOM
METaNANYecKoM Kopnyce.

Mogynb Mukponpoueccopa o6ecneymBaeT paboTy
ANITOPUTMOB 3aLLIUT 1 @BTOMATUKK, yNpaBieHue
PBA/TEL, nngukauuio, BefieHne 1 XpaHeHue
XKYPHaN0B 0NepaTUBHBIX U aBAPUNHBIX COOBITUIA 1
Apyrue yHKuum.

Mopynb ynpaBnenus npejHasHa4eH ans
ynpasneHna KOMMyTauNOHHbIM MOAYNEM.
O6ecneyvsBaeT Npeobpa3oBaHLe CUrHaNOB
«BKIHOYEHNE» N «OTKNHOYEHNEe» B UMMNYIbCbl TOKA,
KOTOPbl€ NOAAKTCA Ha KaTYLLUKK 3/1eEKTPOMarHuToB
KOMMYTaLWOHHOr0O Moaynsa OT KOHAEeHCATOPOB
BKMHYEHNA N OTKNKYeHNA, BXOAALNX B COCTAB
MOZYNS YNpaBJieHNs, OCYLLECTBNIAA TeM CaMbIM
onepalmny BKIOYEHNA U OTKITIOYEHUA PeKnoysepa.

Mogynb 6ecnepe6oiiHoro nuUTaHusa npeaHasHa4yeH
QNS 066CNeYeHNs HaaeXHOro NUTaHNA Wwkada
YNpPaBneHNs 1 BHELLHE Harpy3ku 0T OHOr0 Uiu
[IBYX UICTOYHMKOB BHELLHEro OnepaTBHOIO
MUTaHUs B HOPMaNbHOM PEXMME U OT BCTPOEHHON
repMETUYHO He 06CNYXXBAEMOWN aKKyMyNATOPHOIA
6atapem npw noTepe OnepaTMBHOrO NUTAHMS.

B wkadhy ynpasneHus npeaycmaTpuBaeTcs
BO3MOXXHOCTb Pa3MeLLIeHIs AONOMHUTENIbHOMO
060pya0BaHNa ANS MHTErpaLun B CUCTEMbI
TeNneMexaHuKM — YCTPOCTBA CBA3K C rabaputamu,
He npesbllwaoLLmMm 265x190x67 MM.

[inqa nogknto4eHNs YCTPONCTB CBA3U B KOHCTPYKLNY
Kopnyca LuKaa ynpasreHus npesycMoTpeHbl
TeNIeKOMMYHUKALMOHHbIE uHTepencsl RS232 1
RS485.

KoHcTpykuus wkatha ynpaBnexus

BHeLLHAA 1 BHYTPEHHSAA [BEPLbI

laHenb ynpasnexus

®uKcatop Ans HaBECHOrO 3aMKa

Pe3nHOBbIN ynnoTHUTENb

OtsepcTue ans kabens SCADA

[IpeHaxHbIi unbtp

Ka6enb nutanusa

OTBepcTUe ANs kabens ANCKPEeTHbIX BXOA0B/BbIXOA0B
AKkymynaTopHas 6atapes

MecTo nop ycTaHoBKY MOAyneil AMCKPETHbIX BXOA0B/BbIXOA0B
111 RS232

112 Mopaynb 0CHOBHOrO MIUKpOMPOLIECCOPA

113 Mopynb ynpasnenus

114 Mnata yctpoiicTs cBA3M

115 RS 485

116 Mopayns 6ecnepe6oitHoro nuTaHus
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PENIENHASA 3ALUMTA U ABTOMATUKA

1 3awurbl

ToxoBasa 3awmTa oT mexpaydasHbix K3

0C1 10-1280 0-120
0C2 10-1280 0-120
0C3 20 - 6000 0-2

3awmTa oT oAHOhaA3HbIX 3aMbIKAHMA HA 3eMJI0
HasBaHue [nana3ox Lar

YcTaBka no Toky, A 4-80 1
YcTaBka no BpemeHu, ¢ 0-120 0,01

3auwmTa MMHMManbHOro Hanpsa>XxeHusa
HazBaHue IVEGERI

YcTaBka no HanpshxeHuto, 0.e. 0T UHOM 0,6-1 0,01

YcTaBka no BpemeHu, ¢ 0-180 0,01

1 ABTOMATHKA

ABTOMaTUM4YE€CKMIA BBOA P€3€PBHONr0 NUTAHUA

HazBaHue [nanasoH

Bbigepxka BpemeHu, ¢ 0-180 0,01

ABTOMaTHMUYEckKoe NnOBTOPHOE BKJIIOYI€HMe
1

0,1-180 0,01
2 1-180 0,01
3 1-180 0,01

ABTOMaTHYEeCKaa YaCTOTHAA pa3rpy3kKka
HazBaHue [nanasox

OTKI04eHNe

Pexxum pabotbl / curHan -
YcTaBka o vacrote, 'y 45-50 0,01
YcTaBka no BpemeHu, ¢ 0-120 0,01

1 [lononuutenbHble YHKUUK

HazBaHue [nanasox

YcTaBka no Toky, A 10-1280 -
YcTaBka no BpemeHu, ¢ 0-2 0,01

KoopavHaumsa nocnefoBaTenbHOCTU 30H

OTCTpONKa OT 6POCKOB TOKa HA JIMHUM

MHoroyHKLUMOHaNbHas peneitHas 3awuTa u
aBTomatuka peknoysepa PBA/TEL saBnsietcs
CO6CTBEHHON pa3paboTKon koMnaHun TaBpuaa
ANEKTPUK 1 cneumanbHo npefHa3Ha4YeHa ans
CMONb30BaHMSA HA BO3AYLUHbIX NUHUAX
anektponepeaasun 10(6) kB.

LLInpokne chyHKLMK B COYETAHIUM CO BCTPOEHHON
CUCTEMOI 3MEPEHIS TOKOB 11 HampPSHXKeHUS
Mo3BONAKT 066CNeYnTh ObICTPYH0 aBTOMATUHECKYHO
pa6oTy PBA/TEL npm noBpeXxaeHusx B CETAX
no60i KOHUrypawmu.

PellieHus, pean3oBaHHble Npu pa3paboTke
penenHoi 3awwnTbl n asTomatiki PBA/TEL,
NPUHLMMNANBHO OTNUYAKTCSA OT TPAAULIMOHHBIX
MUKPOMPOLIECCOPHbIX 1 3NEKTPOMEXAHNYECKIX
TepmuHanos P3A:

TOKOBaf 3alluTa peknoysepa umeeT He3aBUCUMbIE
YCTaBKW Npn PasfindHbIX HanpasBieHNAX NOTOKaA
MOLLIHOCTW;

CTyneHb CeNeKTUBHOCTN 3aLLUT MOXXET COCTAB/ATb
Bcero 0,1-0,2 ¢;

AN HACTPOIAKM 3aLLNT CYLLBCTBYIOT 6a3a
CTaHAAPTHBIX BPEMATOKOBbIX XapaKTepUCTHK;

BO3MOXHOCTb PaboThl 3aLLUT C Pa3HbIMU
XapakTepucTnkamu B Lmuknax AllB;

Hanu4ne cneynanbHbIX YHKLUMIA, NO3BONAIOLLNX
cornacosatb HeOrpaHNW4eHHOE YMCI0 annapaToB
Nnpn OrpaHNYeHnAaX BblAEPXKKN BpEMEHN Ha
F0JI0BHbIX y4aCTKax.

bnarogaps Takoi YHKLMOHANIbHOCTYU PeKNnoy3ep
MOXET 1CMOJb30BATCA KakK A/ BbIMOHEHNS
NPOCTbIX 3ALUUTHBIX (PYHKLINIA, TaK U CIIOXHbIX
ANropmMTMOB aBTOMATM3ALMN PACTpeLennTeNbHbIX
ceteit 10(6) kB.



U3MEPEHUE INEKTPUHECKUX
BENU4UH

licnonb3oBaHme B Ka4eCTBe U3MEPUTESTbHbIX
opraHoB pekrioysepa PBA/TEL BCTpOeHHbIX B
KOMMYTaLOHHbIA MOLYNb KOMOUHUPOBAHHbIX
[lAaTYNKOB TOKA M HANPSHKEHNS N03BOSIAET
06€ecneyunThb LWNPOKNE BOSMOXHOCTI N0
13MEPEHNI0 NapameTpoB pexxuma paboTbl
pacnpegenuTesibHoii CeTu.

XYPHANDbI U CHETHUKH
ONEPATUBHbIX U ABAPHIiHbIX
COBbITHI

B npouecce akcnnyatauuy pacnpeaenuTenbHomn
CETW BO3HUKAET NOTPEOHOCTb B ONEPATUBHON
MHCOpPMALK O €8 COCTOSIHIM, PEXXMMAX ee
(DYHKLUNOHMPOBAHUS, Pa3NNYHbIX NOBPEXIAEHUAX HA
NUHUK. 3Ta NHG OpMaLMa Heobxoauma ans aHanmaa
CYLLIECTBYIOLLIEr0 COCTOSHUS CETU, MPUHATUS
peLleHns 06 ynpaBneHnn pexxmMammn ee paboThl,
MNaHUPOBAHUS NEPCMEKTUBHOIO Pa3BUTHS.

B PBA/TEL npeaycMoTpeHa BO3MOXXHOCTb BEIEHUS
)KYPHANOB 11 CHETYNKOB OMEPATUBHbIX 1 aBapPUIHBIX
COObITUIA. B XXypHanax 1 cHeT4nKax ocyLleCTBASETCS
PErucTpaLIis 1 3annuch BCeX COObITHIA,
NPOUCX0AALLMX B PEKITOY3EPE M BOKPYT HErO:

XKYPHaN BKITOYEHUNA U OTKITHOHEHNIA;
XYpHan AaHHbIX 06 aBapuu;
XYpHan cobbITui;

XKYPHaN N3MEHeHUs LaHHbIX;
XKYPHaN N3MEHEHUs HarpysKu;
CYeTHMK onepauuii «BO»;

CHETYMK aBAPUIHBIX OTKITHYEHUI;
cyet4nk SCADA-cMCTeMBI.

N3mepseman BenuumHa

®asHble TOKK A

DasHble HanpsHKeHus KB
JInHerHble HanpsxeHns KB
HanpskeHne npsMoii NocneaoBaTenbHOCTL KB

Tok npsAAMON NocNefoBaTeNbHOCTI

Tok HyneBoii NoCNes0BaTeNlbHOCTH
Yron Mexzy TOKOM 1 HanpsbkeHuem nNpsiMoi nociesoBaTesibHoCTH =
Yron Mexzy TOKOM W HanpshkeHWeM HyneBoil NOCNneA0BaTeNnbHOCTM =

0nHo n TpexdhasHas NonHas, akTUBHasA M peakTuBHaA MOLHOCTb  KBA (kBT, kBap)

OpHo 1 TpexdhasHas NosiHas 1 peakTBHas 3Heprus B NpAMOM 1

KBA.4 (kBap.u)
06paTHOM HanpaBAeHUM MOLLHOCTH

Yacrora My
YepenosaHune a3 -
Hanpasnenne MoLHOCTH -

MohasHblil 1 TpexdasHbIn KO3 MULMEHT MOLLHOCTI -

1 [lnarpaMma aBapuiiHoro npouecca
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/k//// BHELWHUE KOMMYHUKALIUK

Peknoysep BakyymHbin PBA/TEL npegnaraet
MOoMb30BaTeNAM LLUMPOKINE BO3MOXXHOCTMN B HaCTK
BHELLHUX KOMMYHUKALWIA, yripaBieHus n 06mMeHa
JaHHbIMK. PBA/TEL moxeT paboTathb B [IBYX
peXxumax ynpaBneHus: MeCTHbIA 1 LUCTaHLUWUOHHBINA.

B MecTHOM peXume ynpasneHue u 06MeH
AaHHBIMK OCYLWECTBASAETCSA NOCPEACTBOM:

= MaHesn ynpasieHns Ha BHYTPEHHEN ABepLe Lkagda
ynpasneHnd;

m MEPCOHANTbHOM0 KOMNbOTEPA C MPOrpaMMHbIM
obecneyeHnem TELUS, NoAKIHOYEHHOrO K pasbemy
RS232 Ha naHenu ynpasneHus.

OvcTaHynonHoe ynpasnexHue n 06MeH AaHHbIM
0CYLLEeCTBNAIOTCA NOCPEACTBOM:

m PENeNHO-KOHTAKTHBIX CUCTEM YNPaBeHUs C
NCMONb30BAHNEM MOZYMeN AUCKPETHBIX BXOL0B/
BbIX0/J0B;

m CUCTEM TENEMEXaHUKMN C UCMO/b30BaHNEM
pas3nnyHbIX KaHanos cBsA3n (GSM, paawno, Bo-
NOKOHHO-ONTUYECKME NINHUM CBA3W U Ip.) ;

m cuctembl Micro SCADA nepcoHanbHOro Kom-
nbtoTepa ¢ nporpaMmmHbIM 06ecneveHnem TELUS
Remote, NogKnNO4EHHOr0 K BHYTPEHHUM
KOMMYHUKaLNOHHbIM UHTEpdhelicam LwkKadga
ynpaeneHus;

m SMS co06LieHUIA, OTNPABASEMbIX C COTOBOrO
TenedgoHa;

[
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[N noaKNtYeHUs YCTPOIACTB CBA3N B LKAy
YNpaBNeHNs PEKII0Y3epOB UMETCS
KOMMYHWKaLMOHHbIe nHTepdeiicbl RS232 n RS485.
lMepepatoLiee ycTponcTeo (pagnmomogem, GSM-
MO/ieM, YCTPOMCTBO ONTOPA3BSA3KM) MOXET ObITh
YCTAHOBMEHO HEMOCPEACTBEHHO B LKAy
yNpaBNeHNs PEKN0Y3epoM 1 3anMUTaHo OT ero
CUCTEMbl 6ecnepeboiHOro NUTAHUS.

PBA/TEL noaaepxuBaeT CTaHAAPTHbIE NPOTOKOSbI
nepeaadn nidpopmauum Modicon Modbus n DNP3.
B cnyyae, ecnu B CyLLECTBYIOLLGHA 1NN BHOBb
C03/1aBaeMOIi CUCTEME NCMOMb3YETCA APYroi
NPOTOKOJ, MHChOPMALIMS C PEKNoy3epoB
nepeaeTcsa Yepe3a cnewnanbHble JONOMHUTENbHO
yCTaHaBBaEMble KOHBEPTOPbI (PETPAHCNSATOPbI)
NPOTOKOMOB.




VCTAHOBKA HA ONOPbI JINHUN

[ns yno6cTBa nonb3osatesielt komnaHus Taspuaa
ANeKTPUK CreLmanbHO pa3paboTana MOHTaXHbIE
KOMMJIeKTbl Ans yctaHoBku PBA/TEL Ha onops!
BO3AYLUHbIX NNHWIA 3neKTponepeaadn. BoamoxHa
YCTaHOBKa Pek0oy3epa Ha OJHY WK f1Be CTOVKU
0nopbl.

MoHTaXHbIe KOMNNeKTbl TaBpuaa INeKTpuK
BbIMOJIHEHbI U3 MPOYHbIX MATEPUANoB, NOKPbITbIX
CJ10eM MOPOLLUKOBOW KpacKu.

CoeanHUTENbHbIE 3XXMMbI 1 MPOBOAA A1
NOJAKIKOYEHNA peknoysepa 1 AOoNn0JSIHUTENIbHOIo
060pya0BaHNA BXOLAAT B COCTAB KaXoro
KOMMJEKTa.

YCTaHOBKa BaKyyMHOro peknoysepa Ha onopsbl Bl
NPOM3BOAMTCA CUMAMU OLHOW Bpurafbl B COCTaBe
yeTbipex yenosek. O6LLee BPeMS YCTAHOBKM He
npesbillaeT 4 4acos. [1py 3TOM Hanu4ue
cneunanbHbIX NOAbeMHbIX MEXaHU3MOB He
TpebyeTcs.

[ns yctaHoBku PBA/TEL ¢ npuMeHeHuem
JIBYXOMOPHOro KOMM/EKTa Nob30BaTesNo
Heo6X0aNMo YCTaHOBUTb [IBE XKene306eTOHHbIE
CTOIAKI OMOPbI C TPABEPCAMIA 11 NOJBECHBIMM
130M1TOPAMU, a TaKXKe 066CNe4mnTb CrycK
3a3eMIIEHNS.

[Tpn ncnonb30BaHUM 0JHOONOPHOMO HEOBXOAMMO
06€CrneynTb TOMbKO CTOMKY OMOPbI U BHELLHWUNA
CnycK 3a3emneHus. Tpasepca 6e3 NOABECHbIX
130/19TOPOB BXOAMT B KOMMJIEKT.

1 [lByxonopHoe
pasmeljeHue

1 OpHoonopHoe
pa3melyeHue




BAPUAHTbI NPUMEHERUA

lMocnepoBatenbHoe CeKLunoHuposanume JNIVHWIA

C OAHOCTOPOHHUM NUTaHUEM

Wcnonb3ayetcs B paauanbHbIX IUHUAX, KOrAa HEBO3MOXHO 06€CNEYnTh CETEBOE
PE3ePBUPOBAHIE OT CMEXHbIX NCTOYHNKOB. APMEKTUBHOCTb CXEMbl 06YCOBNEHA
BO3MOXHOCTbI0 M0 KONIMYECTBY OTKIHOHEHHBIX NOTPEGUTENEIl TOYHO
UAEHTUULMPOBATL NOBPEX/AEHHBIN YHACTOK JINHUKA U ONEPaBTUBHO afPECHO
HanpasuUTb PEMOHTHYO Gpuragdy. K npenmyLLeCcTBaM CX8Mbl CIgyeT OTHECTU
YBEMUYEHIE HAZIEKHOCTY 3NEKTPOCHABKEHIS NOTPEOUTENBN OTAEbHbIX Y4ACTKOB
1o Mepe NPUGIKEHUA K LIGHTPY MUTAHMS.

MocnepoBatenbHoe CEKUMOHUPOBAHNE NIMHUIA

C CEeTeBbIiM pe3epsom

Micnonb3yeTcs B pagnanbHbIX TMHWUAX C ABYMS UMW HECKOSTbKUMI CMEXHbBIMM
UCTOYHMKAMI NUTaHMS. BO3MOXXHO NMPUMEHEHIE NP CETEBOM Pe3epBUPOBAHMN
nnHniA 10(6) KB 0T pasHbIX CEKLMIA LLIKH 0AHOrO LeHTpa niuTaHus. 3 deKTMBHOCTb
CXeMbl 00YCIIOB/IEHA BO3MOXXHOCTbI0 aBTOMATUYECKIN NOKANN30BaTh NOBPEXAEHNE
B Mpejesiax 04HOro y4acTka n aBTOMAaTU4YeCcKmn NojaTb Pe3epBHOE NUTaHNE He
NOBPEXEHHbIM MOTPEOUTENIAM.
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CekumoHmpoBanue NUHWIA

C nNpumMeHeHueM nnaBKux npenoxpanmeneﬁ

icnonb3yeTcs npu Hanu4um B CETI NPOTSHKEHHbIX 0TNAeK COBMECTHO C
aNropMTMOM CEKLMOHUPOBAHUS NUHUIA C OAHOCTOPHHUM NUTAHWEM UMW CETEBbIM
pe3epBoM.

[Tpy TaKoi Cxeme CeKLIMOHUPOBAHMS AOMOMHNTENBHO K PEKIIOY3epam Ha MarmcTpani
Ha NPOTSHKEHHbIE OTNANKK, NOBPEXAAEMOCTb KOTOPbIX JOCTATOYHO BbICOKA,
YCTaHABMMBAIOTCSA MNaBKME NPeaoXpaHUTeni. HazHayeHme yCTaHoBKM NpeaoXpaHuTens
Ha 0TNankKe — UCKNIOYEHNE BNNSHIUS MOBPEXAEHNI Ha OTBETBAGHUSX Ha 0OLLYO
Ha[IeXXHOCTb NOTPEOUTENEil CETH.

Pa36opka-c6opka cetu

Vicnonb3yercs B yCNOBUAX 3HAYNUTENBHON NPOTSXKEHHOCTU 3N1EKTPUYECKON CeTH,
KOrja AnvHa MarmcTpanbHoro yqacTtka focturaet 50 u 6onee KnomeTpos
(BLOMLTPACCOBBIE JIMHUN MArUCTPANTbHbBIX TPYOONPOBOLOB).

ABP

NC 35/6(10)xB

NC 35/6(10)xB




rlocrpoelme OTKPbITbIX pacnpenennTenbHbIX ycrpoﬁcrn

m  OfHMM 13 BO3MOXHbIX BapuaHTOB npumeHeHns PBA/TEL siBNseTCs ero ycTaHoBKa
Ha OTKPbITbIX pacnpeaennTenbHbIX YCTPOCTBAX U pacnpesennTeNbHbIX MyHKTax.
[TpenmyLLieCTBaMM UCMOMNb30BAHNSA PEKSIOY3EPOB M0 CPABHEHMIO C TPAANLMOHHbLIMUA
A4erikamn KPYH sBifeTcs COKpaLLeHue 3aTpar Ha CTPOUTENbCTBO U NOCTELyoLLee
o6¢cnyxuBaHne OPY, 6onee WMPOKUE BO3MOXHOCTY Pa3BMTUS, HE3aBUCUMOE
OnepaTuBHOE NUTaHNE KaXaoi «sA4eliki>», BO3MOXHOCTb 60/1ee NPOCTON MHTErpaLni
B cuctemy SCADA 1 co3faHus TenemexaHu3npoBaHHbIX NOACTaHLNIA.

yeTpoiicTeo E nyHKT

MoBbilweHUe Hafle)XXHOCTU OTAENbHLIX NoTpebureneil
[ ] V|CI'IOJ'Ib3yeTCFI Korga Tpe6yeTc;| obecneynTb HaJexHoe aﬂeKTDOCHaﬁ)KeHVIe
0AHOro uin rpynnbl OTAENbHbIX n0Tpe6|/|Tenel7|.

OTBETCTBEHHbI
norpe6utenn

NC 35/6(10)xB NC 35/6(10)kB

Motpe6utens
| kaTeropuu

NC 35/6(10)xB : NC 35/6(10)kB

VYcraHoBKa Ha rpasuuye 6anaHcoBoii NpUHaaneXxHocTu

m Vicnonb3yeTcsa npy NOAKMOYEHUA HOBBIX NOTPEOUTENEN 1 B CIly4ae
HE06X04MMOCTY pa3rpaHnyeHns 6anaHcoBOmN NPUHALIEXHOCTI MEXAY PasHbIMM
COOCTBEHHUKAMU CETH.

E : -- Tpanuua 6anancoBoii NPUHAANENKHOCTH

NC 35/6(10)xB

IE TONMOBHOI BbIK/I0YATENb HA NOACTAHLMM
IE Peknoyaep
IE Peknoy3ep B Ka4ecTse NyHKTa CETeBOr0 Pe3epBUpoBaHNs

I N MpenoxpanuTens Ha oTBETBAGHWN



(lEL” TABPUAA 3/\E\ {PMK

PE®EPEHC JINCT

0AO "benropoasnepro” HXHble IneKTpu4ecKkne cetu

m [IpOEKT KOMNNIEKCHOI aBTOMATK3aLmMn Bo3ayLwHON nuHum 10 kB. MepBbiii NUAOTHBINA
NPOEKT NpumeHeHns pekoysepos PBA/TEL B Poccum. B pamkax npoekTa peann3oBaH
YHWUKANbHbIA anropUTM aBTOMATUYECKOIA NOKanM3aLnin NOBPeXAeHUIA B ceTn. [Ans
MOBbILIEHNS HALEXXHOCTY 371eKTPOCHA6XeHMa NoTpebuTenen 6bina OpraHM3oBaHa
KOMbLieBasi CXeMa 311eKTpoCcHabXeHns. [1Ba peknoy3epa yCTaHOBJEHbI B Ka4eCTBE
MYHKTOB CEKLIMOHNPOBAHUS, OANH — Kak NyHKT ABP. Ha Hanbornee npoTsXKeHHbIX
OTBETB/EHNAX UCMOMb30BaHbI NIaBKNe NPeLOXPAHUTENN BbIXSIOMHOMO Tuna. Bee
peknoysepbl 6bInn WHTErpMpoBaHbl B ANCNETYEPCKYO CUCTEMY TesieMeXaHUKK C
CNOMb30BaHNEM PAANOCBS3N MOCPeCTBOM PaaNoOMOJIEMOB.

HezaBucumasn Hethrepo6biBatowas komnanua 0AQ0 «MennsaHedpTb»

m CeKLMOHNPOBaHUE pananbHOii NMMHUK. PeKnoy3epbl YCTaHOBNEHbI HA OTBETBMEHUAX
K He(pTe106bIBAOLLMM CKBaXXMHAM. HasHa4eHMe YCTaHOBKN — COKpaLLigHNe
KOJIN4eCTBa OTK/THOYEHHbIX CKBaXXWUH NP OTKNTFOYEHWW TOJTIOBHOIO BbIKIHO4aTEN .

PocroBckue ropoackue anexrpuyeckue Vil "[onanepro”

= B [jaHHOM npoekTe pekioysepbl Brepsble Obliv NCMOb30BaHbI ANS OpraHn3auum
OTKPbITOrO pacnpenenutensHoro nyHkra 10 kB ¢ otTxogawwmmm kabenbHbIMK
NNHUAMU. B pesynbrate pacCMOTPEHNA Pa3fiNyHbIX BAPUAHTOB YAaNnoCh HaikTL
NPOCTOE 1 OTHOCUTENbHO HeJ0POroe peLleHne Bonpoca aNeKTPOCHA0XeHMs
noTpebuTens 3a CYeT YCTaHOBKM 06M1er4eHHOro pacnpeaenutensHoro nyHkra 10 kB
Ha 6a3e BaKyyMHbIX PeKnoy3epoB TaBpuaa AnekTpuk.

0AOQ "YyBawaHepro" HXXHble aNeKTpUYecKue cetu

= [lpu peannsayuy 3T0ro NpoekTa 3akas4ynmkoM paccMaTpuBannch 4Ba anbTepHaTUBHbIX
BapuaHTa peLleHns: Ha 6ase a4eek KPYH 1 ¢ npumeHeHem pekroy3epos. Bbi6op B
noNb3y PeKnoy3epoB 6bifl CAeNaH N0 NPUYMHE ero OTHOCUTENLHO He BbICOKOM
CTOUMOCTY, MEHbLUKX MaccorabapuTHbIX NOKA3aTeNei N NCKNOYUTENbHbIX
(PyHKUMOHANBHBIX BO3MOXXHOCTEN.

Moxaiickue anektpu4yeckue cetu 0AO "Mocanepro"

m [IpoeKT KOMNMEeKCHOM aBToMaTu3auum Bo3ayLuHon nuHun 10 kB. B KavecTtse
OCHOBHOW 3afja4i Npu pa3paboTke NPOeKTa CTaBMI0Ch NPeLIOKEeHNe ONTUMaNbHON
CXEeMbl ANEKTPOCHABXKEHMS NOTPEOUTENS C BLICOKMMMN TPEOOBAHUAMM MO HAAEXHOCTY
(BoeHHO-ncTOpUYECKUn My3en BOPOAMHCKOI OUTBLI) OT TPEX HE3ABMCUMbIX
MCTOYHUKOB NUTAHUSA. [INs aTUX Lener ABa U3 TPexX PeKNoy3epoB bbifn YCTAHOBIEHb!
B KayecTtBe nyHKkTa ABP 11 041H - B Ka4eCTBE NYHKTa CEKLMOHNPOBAHUS. B pesynbrate
MPOeKTa HALEXXHOCTb My3es Oblfa CYLLECTBEHHO NOBbILIEHA, paboTa CXeMbl
OCYLLIECTBNSAETCA MOSHOCTbIO aBTOMATUYECKN.

PocTtoBckue anektpuyeckue cetu OAO "fipanepro"

= [IpOeKT KOMNNIEKCHOI aBTOMaTK3aLui Bo3aywwHoi nuHum 10 kKB. OgHOI 13 0CHOBHbIX
3aay4 npu paspaboTke NpoeKTa CTano peLleHne Nnpotnembl B3aMOOTHOLLIEHNIA
mexay ceteBont komnanuen n OAO «PXK[» B yacTu P3A aBapuitHbIX PeXXNMoB
paboThl CeTi. Peann3oBaH TpaanLMOHHbIA anroputm AeLeHTpan30BaHHoON
aTBOMATM3aLnN aBapUiHbIX PEXMMOB PabOTbI CETH.

HxHble anekTpu4eckue cetn 0AO "benropoasnepro”

= [lpofomKeHne NUIOTHOTO NPoeKTa B FOXKHbIX 3NIEKTPUYECKUX CETAX B paMKax
nporpamMmmbl KOMMEKCHON aTBoMaTu3auum ceteir 10 kB benropockoii 06nactu Ha
0a3e BaKyyMHbIX PEKII0Y3epoB TaBpuaa IneKTpuk.
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0AO "CmonenckaHepro" BocTouHbie aneKTpuyeckKue cetu

m B faHHOM cnyvae peann3oBaHa 3aMmeHa ycTapesuueii aueiiku KPYH Ha 6onee
COBPEMEHHbIII 1 (DYHKLIMOHANbHbIA PEKNOY3ep, KOTOPbIA 06eCNeYNBaET 3aLUTy 0TNaKK
B ceTi 10 KB. BnepBbie npumeHeH 0JHOOMOPHbIA MOHTAXKHbIA KOMMIEKT YCTAHOBKN
PeKJI0y3epa Ha 0nopbl BO3AYLLHbIX IMHWA 371eKTponepesaqu.

PoctoBckue anektpuyeckue cetu OAQ "fipanepro”

m [1pOoeKT KOMNNIEKCHOW aBToMaTn3aLui Bo3ayLuHom nuaum 10 kB. OgHom n3
OCHOBHbIX 3aJa4 npu pas3paboTKe NPOeKTa CTano peLleHne npobaembl
B32MMOOTHOLLEHNIA Mexay ceTeBoit komnanuein n 0AO «PXK[» B 4acTn P3A aBapuiiHbIx
pexxumoB paboTbl ceTi. Peann3oBaH anroputM KOMMIEKCHOW [eLeHTpann30BaHHON
aBTOMATN3aLLMM aBaPUIHBIX PEXIUMOB paboTbl CETU. B NpoekTe peann3oBaHo
ANCTAHLMOHHOE YNpaBeHne peknoysepamu nocpeactsom GSM-cBA3N ¢ npuMeHeHem
nporpammHoro o6ecnevenus TELUS Remote.

3A0 «Pycaparmer» Xab6apoBcKuii Kpaii

m Boi6op B nonb3y PBA/ TEL 6bin cenaH He crydqainHo. PaHee Ha 0TX0SALMX IUHUAX
ucnonb3osanuch gyeiiki AKHO, ofHaKo B yCNOBUAX 06MMbHbIX CHEronagoB, Y4To Aaneko
He pefKocTb B ycnoBusx [JansHero BocToka, AaHHble YCTPOIACTBA A0BOSILHO YacTO
3aHOCWJIO CHEroM. VIMEHHO NO3TOMY CreLnanncTbl peLunan nonpo6oBath YCTaHOBUTb
pekoysep. Bo-nepBbix — 3TOT annapar ycTaHaBIMBaeTCA HENOCPeACTBEHHO HA 0nopax
JINHWK, @ CNEAO0BATENIbHO CHEXHbIE 3aHOChI EMY He CTpalUHbl. A BO-BTOPbIX —
peknoysep He TpebyeT NPOBEAEHNS KAKUX-NNOO NPOdUNAKTUYECKIX PaBOT 1 MOXET
paboTaTh KaK B aBTOMATU4ECKOM PEXUME, TaK U1 B PEXXUME OUCTAHLUMOHHOr0
ynpasJieHns.

Xa6aposckoe otaenenne [OABX]

m Peknoysep ycTaHoB/eH B Ka4eCTBe NyHKTA BBOAA CETEBOr0 PE3EPBHOM0 NUTAHNSA Ha
JINHWW CUTHaNU3aunn, LeHTpanusaumm u 6nokmposku (CLB), o6ecneynsaroLLen
9MEKTPOCHABXEHIE CUCTEM YNPABIIEHMS JBUXEHNEM XKeNe3HOLOPOXHOr0 TpaHenopTa.
[ins opraHu3auny AUCTaHUMoHHOro ynpasnenns PBA/ TEL 6bin WHTErpUMpoBaH B
CYLLECTBYIOLLYKO CUCTEMY TeNeMexaHuKn no TpaanLmnoHHOMY TPex NpOBOLHOMY KaHany
CBA3M. Ha f1cneT4epckom NyHKTe OPraHM30BaH MynbT YNpaBneHns 1 CUrHanuaaunn.

AOQ «Ka3TpaucOiin»
m [1pOeKT KOMNIEKCHOW aBTOMATM3aLUmMmn BAONLTPACCOBbIX JIMHUIA MarucTpanbHbIX
Tpy6onposofoB 3anagHoro 1 BoctouHoro punmanos AO «KazTpancOiin».

OAQ «TiomeHb3Hepro>» HXHble INEeKTpUYeckne ceTu
| ] CeKLWIOHI/IDOBaHI/Ie paananbHbIX JINHWIA C Lenbo onTuMn3auun noncka mecta
NoBPeXXAeHUA N NOBbILIEHNA HAEeXXHOCTN SJ'IeKTpOCHaﬁ)KeHMFI I'IOTpBﬁVITeJ'IeVI.

O0AQ «Camapa3anepro» YanaeBckue ropopckue cetu

m Peknoysep yctaHoBneH no TY 0T ceTeil Ans noBbILWEHNsS HafeXXHOCTH
OTBETCTBEHHOr0 NOTPe6UTENS - CTAHLMM NONBA, KOTOPAs A0 3TOr0 UCMbITbIBANA YacTble
OTKITHOYEHUS, CBSA3AHHbIE C HANUYMEM B KOHLIE MNHIM Y4ACTKOB C BbICOKOIA
nospexaaemoctb. G npumeHeHnem PBA/TEL ynanock CyLLieCTBEHHO CHU3UTb 06LLEe
KONUYECTBO OTKIHOYEHNIA JAHHOTO NOTPeBUTENS.

1 * Bonee noapo6Hyto MHpOpMaLMto Bbl MOXeTe HailTh B TexHu4eckom onucatnm TLLAT 674153.101 TO
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TEXHUWYECKMUE MAPAMETPbI

m PBA/TEL — annapar Hapy>xHoW yCTaHOBK, NpeHa3Ha4eHHbIN Ans
paboTbl B YCNOBUAX YMEPEHHOIO Knumara npu Temneparype
OKpy><atoLLiero Bosayxa ot -50° fo +55° Ha BbicoTe 40 1000 M Hag,
YPOBHEM MOpS, NpK CKOPOCTK BeTpa He 60see 40 m/C (B yCroBusx
OTCYTCTBWA rononega) u 15 m/c (mpu JonycTUMON CTEHKe ronosesa
He 60n1ee 20 Mm).

m BepxHee gonycTMMoe 3Ha4eHNe OTHOCUTESNbHOI BNXKHOCTM
Bo3ayxa — 100% npu Temneparype +25°.

= [lonycTuMble BHELLHIE MeXaHWYeCKiie BO3AENCTBIS COOTBETCTBYIOT
rpynne mMexaHuyeckoro ucnonHerns M4 no FOCT 17516.1.

JlonycTimMas MHTEHCMBHOCTb 3eMIETPSACEHNIA COCTaBNsAET 8 6ansnos
no MSK-64.

] m Peknoysep PBA/TEL BbInyCKaeTcs CEPUIAHO MO TEXHUYECKUM

WAL ycnosuam TY 3414-005-57002326-2004 (TLLAT 674153.101 TV).
PBA/TEL npoLuen Bce HeOBX0AUMbIE UCMbITAHNS, O H4eM UMEHTCS
COOTBETCTBYHOLLME CEPTMCIMKATLI cucTeMbI cepTudpukaun FOCT P.

" Hauwenosanne napawerpa —— Swavenne

NPUHLUNUATIBHASI CXEMA
BKJIHOYEHUA B NIUHUIO

a) B ceTM ¢ OAHOCTOPOHHUM NUTAHUEM

NN e

12

1 10 3a3emrneHne TpaHC(OPMaTopa COBCTBEHHbIX HYX.

; \ HomnHansHoe HanpspkeHne, kB 10
Han6onbluee paboyee HanpspkeHue, kB 12
HomuHanbHbIM ToK, A 630
I I I I I I I I I | HOMUHambHbIA TOK OTKNKOYEHWS, KA 12,5
VicnbiTatenbHoe HanpsxeHue B Cyxom cocTosHin, 50 I, 1 MuH., kB 42
VcnbiTatensHoe HanpspKeHne BO BNXHOM COCTOSHUN (Mpu poce 28
1 nog goxgem), 50 'y, 1 muH., KB
6) B ceTu c ABYXCTOPOHHUM NUTaHUEM VicnbiTatenbHOE HanpshxeHue rpo30BOro UMnynbcea, kB 75
/o/e e\o\ YPpOBeHb 4aCTUHbIX Pa3paaos, nkn, He mexee (npu 13,2 kB) 10
; MexaHuyeckuii pecypc unknos «B0», He MeHee 30000
] e Pecypc no KoMmmyTaumnoHHON CTONKOCTY, HE MEeHee:
i’ o NPV HOMUHANBLHOM TOKe, «BO» 30000
E § o NPV HOMWUHATILHOM TOKe OTKNto4eHus, «BO» 100
Co6CTBEHHOE BPEMS BK/HOHEHUS, MC, He 6onee 60
Co6cTBEHHOE BPEMS OTKMTIOYEHMS, MC, He 6onee 30
] [TonHoe Bpems OTKNK4EHMs, MC, He 6onee 40
ML
0-0,1c-BO-1c-
Linkn ANB
N BO-1¢-BO
HomnHansHoe HanpsKeHne onepaTMBHOr0 NUTaHUA OT BHELLHNX ~220, ~127
L ICTOYHUKOB NEPEMEHHOro Toka, B unn ~100
[lnana3oH HanpshXeHns onepaTMBHOIO NMUTaHUs, % OT
it '200/01 +20°/°
FE? HOMUHAMbHOTO HAMPSKEHWS!
MakcumansHas notpebnsemas MOLWHOCTb, BA 100
Bpems paboTocnoco6HOr0 COCTOAHNSA NOCAE NOTEPU OCHOBHOIO 48
I I I I I I I I I NUTaHNS OT BHELLHUX Lienemn, 4
’\l\el \ i é $ $ 9JneKTpuUyecKoe CONPOTMBIEHNE [MaBHO Lenu, MKOM, He 6onee 85
CTeneHb 3aLnTbl 0601104KM KOpMyca IP 65
1 1 MHeliHbI pasbeanHUTeNb MakcumansHas norpeLLHoCTb JaT4nka Toka, % 1
I 2 orpansuTenu neperanpsxeruii (OMH) MakcuManbHas norpellHoCTb faTdnka HanpskeHus, % 5
1 3 TpaHcdopmaTop CO6CTBEHHBIX HYXA, -
1 4 Bo3aywHas nuHus 10(6)kB Kputepuii ka4ectBa YHKLNOHMPOBAHNS NP HOPMUPOBAHHbIX A»
1 5 KOHTYp 3a3eMNeHns 0nopb! 3/1eKTPOMArHUTHbIX BO3LENCTBUSAX
16 cnyck sasemnetis OMH Macca KoMMyTaLMOHHOr0 MOAYNS, Kr 62,5
1 7 cnyck 3a3emneHns Wwkada ynpasneHns 1 KOMMyTaUUoHHOro Moayns
1 8 kabenb BHELIHEro nuTaHns Wwkada ynpasnexHns Macca Lwkadha ynpasneHus, Kr 85
9 coeaMHNTENbHDIN Kabenb
! A Cpok cnyxobl, net 25




PK TABPUAA SAEKTPUK

LleHTpAAbHbIM odpuc
123 298, MOCKBA, a/s 15.

TeA.: (495) 787 25 25. akc: (495) 943 12 95,
E-mail: rosim@tavrida.ru. Web: www.tavrida.ru

(@& TABPUAA SAEKTPUK

POCCUA
BOATOTPAA
'YBKNH
EKATEPNHBYPT
VPKYTCK

IKASAHb
KPACHOSIPCK
AUMELK
MOCKBA- BOCTOK
MOCKBA- LIEHTP
MOCKBA - SATIAA
H. HOBITOPOA
HOBOCHBUPCK
OMCK

NEPMb
POCTOB-HA-AOHY
CAMAPA
CAHKT-TNETEPBYPT
CYPIYT

YOA

XABAPOBCK
YHEPEMOBEL|,
HYEPHO3EMbE
HEASIBUHCK

Ten./dakc: (8442) 93 08 68
Ten./dakc: (47241) 4 57 39
Ten./dakc: (343)260 54 85
Ten./dakc: (3952) 707 555
Ten./dpakc: (843) 299 50 53
Ten./dakc: (3912) 27 20 51
Ten./dakc: (4742) 40 01 48
Ten./dakc: (495) 946 42 33
Ten./dakc: (495) 261 83 09
Ten./dakc: (495) 946 42 33
Ten./dakc: (8312) 51 14 87
Ten./pakc: (383) 346 52 18
Ten./dakc: (3812) 23 64 82

Ten./dakc: (342) 249 71 55

Ten./dakc: (863) 236 00 83

Ten./dakc: (846) 262 30 30

Ten./dake: (812) 373 23 61

Ten./dakc: (3462) 51 53 94

Ten./dakc: (3472) 32 57 81
Ten./pakc: (4212) 38 19 68

Ten./dake: (8202) 59 72 65
Ten./dakc: (4742) 40 83 74

Ten./daKkce: (351)796 63 91

info@volga.tavrida.ru
info@kma.tavrida.ru
mail@ural.tavrida.ru
info@irkut.tavrida.ru
info@tat.tavrida.ru
info@krsk.tavrida.ru
info@lipetsk.tavrida.ru
info@cnir.tavrida.ru
info@msk.tavrida.ru
info@cnir.tavrida.ru
info@nnov.tavrida.ru
info@nsib.tavrida.ru
info@omsk.tavrida.ru
info@perm.tavrida.ru
info@don.tavrida.ru
info@samara.tavrida.ru
info@spb.tavrida.ru
info@surgut.tavrida.ru
info@ufa.tavrida.ru
info@dv.tavrida.ru
info@vgda.tavrida.ru
info@chzm.tavrida.ru
info@chel.tavrida.ru

BEAOPYCCUS
MWHCK

Ten.: +375(17) 24176 12

info@minsk.tavrida.ru

KA3AXCTAH
ACTAHA

Ten.: +7(3172)32 31 90

info@kz.tavrida.ru

£ 1-02-06
www.tavrida.ru





