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BBepeHue

Benukonykcknin 3aBog anekTpotexHuyeckoro obopyaosaHus (3A0 «33TO») - ogHo 13
KpynHenwmnx npeanpustum B Poccum no npon3soaCTBY BbICOKOBOSTBTHOIO 000pYyA0BaHNS.

Bbinyckaemas npoaykuus paspabartbiBaetcs Ha COOCTBEHHOW HayyHouW 6ase cC
NMPUMEHEHMEM NepeaoBblIX TEXHOMOrMM, C Y4eToM TpeboBaHUN POCCUNCKUX U
MeXOYyHapo4HbIX CTaHOapTOB, BeAyWMX MNPOEKTHbIX WHCTUTYTOB W MNOXEeNaHWN
9HepreTnkoB. MHOrMe KOHCTPYKTMBHbBIE U TEXHONOMMYECKME peLLEeHNs 3anaTeHToBaHbl U
He wuMeloT aHanoroB. KavecTBO BbiMyckaeMoro o0opyaoBaHUA MNOATBEPXKAEHO
ceptndpumkatamm [OCT Poccun, TexXHUYECKMMW CBUAETENbCTBAMW KOHUEPHa
«benaHepro», cuctemamm «3IHepProcepT» U «IDHCEPTUKO», N MeXAYHAPOAHbIM
cepTumnkaTom cuctemMbl MEHEAXKMEHTA kadecTBa cepumn ICO 9001.

OaHMM 13 OCHOBHbIX 3aka3umkoB npogykumm 3A0 «33TO» aensetca OAO «PCK
EQC». Ha ero obbektax LIMPOKO MPUMEHSIOTCA annapartbl npou3sBoactBa «B3BA»
(npexxHee Ha3BaHuWe 3aBoga) N «33TO», B OCHOBHOM 3TO pasbeguHuTenu, 3asemMnuTenu,
LUMHHbIE OMOPbI, OrPaHUYUTENN NEPEHaNPSKEHUI U KeCTKas OLLIMHOBKA.

MoactaHumm OAO «®CK EOJ3C» peKOHCTPyMpYylTCA W CTPOATCA Ha OCHOBE
NPUHLUMNOB, 3aNOXEHHbIX B KOHLUENUMM WHBECTULMOHHON nNporpaMmmbl pPasBUTUS
3MneKTpoceTeBOro Komnnekca Poccuu, Kotopas pekoMmeHayeT NpMMeHeHue KOMMIIEKTOB
YKPYMHEHHbIX (YHKUMOHANbHbIX OroKOB MOMHOW 3aBOACKOW TFOTOBHOCTU. B aTom
HanpaBfieHWM pPbLIHOK BbICOKOBOMBLTHOW NpoAYyKUMW npegnaraet HoBble uaewn,

MHHOBALUWMOHHbIE PELLUEHUA.
OaHUM 13 Taknx peLueHvu7| ABNAETCA KOHUENUNA KOMMAaKTHOIO Moayna ana OTKpbITbIX

pacnpegenutenbHblix yctponcts Tuna KM-OPY-110 npoussogctBa 3A0 «33TOw».
Mogynb KOMNakTHbIN NPUHAT MexBegoMcTBeHHon komuccnmen OAO «PCK EI3C» un
cootBeTcTBYyeT TY3414-061-49040910-2007, cornacoBaHHbIiM OAO « PCKESC».

1. HasHa4yeHue U obnacTb NPUMEHeHuUs

Mogynun npegHasHadeHbl ONA npyemMa u pacnpefeneHus arekTpu4yeckon aHeprum
TpexdasHoro nepemeHHoro Toka Yactotoun 50 'y, HoMnHaneHbIM HanpskeHnem 110 kB, B
cocTaBe MOACTaHUMM W UCMONb3yeTcs AN 3NEKTPOCHAGKEHNS MNPOMBILLNEHHbIX U
KOMMYHanbHbIX noTpebutenen, CenbCKOXO3ANCTBEHHbIX PAanWOHOB W KPYMHbIX
CTpoOUTENLCTB, a Takke Ha cTopoHe 110 kB KpynHbIX ceTeBbix NoACTaHUUA WU, Npu
COOTBETCTBYHOLLMX YCNOBUSAX, HA ANEKTPUHECKUX CTAHLUSAX.

KoHuenumsa mogyna nossosnset BbinonHATb OPY — 110kB ntobon koHdurypaumm (kak

Mo CTaHOAPTHbIM, Tak M NO MHAMBUAYANbHbLIM CXeMaM).



2. TexHn4yeckune xapakrepuctukm KM OPY 110 kB

HanmeHoBaHue napameTpoB Hopma
HomunHaneHoe HanpshkeHue, KB 110
Hanbonbluee paboyee HanpshxeHue, KB 126
HomuHaneHbIn TOK, A 2000
HomuHanbHaa yactoTta, 'y, 50
HoMUWHanbHbIM KpaTKOBPEMEHHbIN BblAepXUBaeMbI TOK (TOK 40
TEPMNYECKON CTOMKOCTH), KA
HanbonbLlumin Nk HOMUHaNBHOIO KPaTKOBPEMEHHOTO 100
BblAEPXXMBAEMOIO TOKa (TOK 3NEKTPOAMHAMUYECKOW CTOMKOCTHN), KA
HoMuHanbHbIV TOK OTKITHOYEHUA BblKNoYaTens, KA 40

Bpems npoTekaHnsi HOMMHaNbLHOIro KpaTtkoOBPEMEHHOIO
BblAEpP>XMBAEMOro TOKa, C:
- [ON18 raBHbIX HOXEN 3
- Ong 3asemnuTenen
WcnbiTaTtenbHoe HanpsikeHue rpo3osoro umnynsca 1,2/50mkce, kB:

—

- OTHOCUTENbHO 3eMIn 450

- Mexay PasoMKHYTbIMW KOHTaAKTaMu 570
cnbiTatenbHoe OA4HOMUHYTHOE HanpsiKeHMUEe NPOMbILLIEHHOM
4acToThl, KB:

- OTHOCUTENbLHO 3eMNun 230

- MeXay pa3soMKHYTbIMU KOHTaKTaMu 230
CencmocTtonkocTb no wkane MSK-64, 6annebl 9
TonwwmHa rononega, Mm 20
CKopocTb BeTpa nNpu MakcumMmarnbHOW TOMLWUHe rononeda, M/c 15
CkopocTb BeTpa 6e3 rononeaa, m/c 40
CteneHb 3arpsasHeHna nsonauum no NOCT 9920 I*
KnumaTtunyeckoe ncnonHeHune no NOCT 15150 VX

3. baszoBasi koHcTpyKuua moayna KM OPY-110 kB

ba3oBbIi MOAYIb COCTOUT U3 OMOPHbLIX METaNIOKOHCTPYKUMI 1 (prc.1), anemMeHToB
XECTKOM OLUMHOBKM C MpUMEHEHMEM nonumepHbix mnsonatopos 2 tuna OCK-10-110,
TPEXNOJSIIOCHOro KOJIOHKOBOTO 3f1era3oBoro Bblkf4vaTena 3, ofHoMasHbIX
TpaHchOopMaTopoB TOKa 4, pasbeAnHUTENS LWWHHOMO 5, pasbeanHUTens JIMHENHOro
(TpaHcdopmMaTopHOro) 6.

CO60pHbIe WNHbI BbINOSTHEHbLI HA 6a3e XeCTKOW OLLUMHOBKN OPUrMHanNbHOM pa3paboTKu.

OCOBEHHOCTBbIO KOHCTPYKLUMU SIBNSETCH MOABECHOW LIWHHBIM pasbeauvHuTeNb, He
Tpebytowmim obcnyxmBaHms, NO3BoNAET co3gaBatb cxeMbl OPY ¢ 0gHMM BbIkNtoYaTenem
Ha ABe paboyme cucTteMbl LWWNH. [NMpnMeHeHne 3Tor HOBUHKK, codgaHHon Ha 3A0 «33TOv,
aBngaeTca 6onee HageXHbIM peLleHneM, YeM BblKaTHOW BbIKMoYaTerb, COBMELLLAOLLINIA
dyHKUMN pasbeanHuTens (Kak y 3apybexHblx aHanoroB). Kpome Toro, perfiaMeHTHbIE U
PEMOHTHbIE paboTbl Ha BbIkNtoYaTene u TpaHcdopmatopax Toka B KM OPY MOXHO
npoBoanTb 6Ge3 noraweHns cuctembl COOPHLIX LWWH B MOMHOM COOTBETCTBUU C
TpeboBaHMsAMK NO 3NEKTPOOE30MNaCHOCTML.



basoBbIn Moayrib MOXET [OONOJIHATbCA Gnokammn 3asemneHus, N3MepeHnA,

orpaHuyeHust nepeHanpsikeHmn, obpaboTtkn BY curHana, n 1.n. gnga peannsaumnmn nodbix

CXeM.

o o

KN, JNTIMHENHOM
M N BbIHOCHbIMU

o

, kabenbHbIMK KOHCTPYKUMAMU B npefenax d4ye

o

Mo XenaHuto 3akasdmka 3TOT HAbop MOXET ObITb AOMONHEH SYENKOBbLIM MOPTanoMm,
NMHEeNHbIM NopTanomM

, LWKagaMmn NpPOMEXYTOUHbIX COeANHEeHUN

nsonsaumen c apmarypomn

BGnokamu ynpasneHus.

o

o

CTpouTEenbCTBO M MOHTaX MOACTAHUMI B KaXXAOM CryYyae OCYLLEeCTBMSeTcs Ha
OCHOBaHUW NPOEKTa - NPUBA3KM, BbINOMHEHHOro NPOEKTHON OpraHn3aLumen.

Bce komnnekTytoLwwme n3aenms u n3onsaTopbl COOTBETCTBYIOT TEXHUYECKMM YCIOBUSAM,
cornacoBaHHbiM ¢ OAO «®CK ESC» nnu umetot akcneptHoe 3akntodeHne OAO «PCK

E3C».
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4. KoHCTpyKUUA GrokKoB

OgHUM 13 NPENMyLLEeCTB KOHLUENUUN MOAYNSA SABMSIeTCA BO3MOXHOCTb peanunsaunm
pasnn4yHbIX TUNOB Moayrnen (B 3aBMCMMOCTU OT €ro Ha3Ha4YeHus1 B CXxeMe) KoMOmHaumen
GNoKOB 1 METANTOKOHCTPYKLMWIA.

Kaxablhi 6nok MMeeT OMOpHYH METanfIOKOHCTPYKUMIO (pUC. 2), COCTOSALLYH U3
OMOPHbIX CTOEK 1 M NPOAONbHbLIX LUBENNEpoB 2 C pacTskkamu 3. Ha npoponbHble
LBENNepbl YKMaabiBatOTCA MoOMepeyvHble LoKoNu 4 ana yctaHoBKM o6opyaoBaHuS.
MeTannokoHCTpyKUuMst cobnpaeTca Ha 0ObeKkTe Npu NOMOLLM GONMTOBbLIX COEOMHEHWUN.
KOHCTpyKLMS ONOPHbIX CTOEK MO3BOMSAET YCTaHaBNMBATbL NOCHenoBaTeNIbHO HECKOMNbKO
GnokoB ¢ 06Len MeTanIoOKOHCTpyKUmMen (Hanpumep, 6nok PTB-4H), yto no3sonset npu
HeobX0AMMOCTM pa3BUTUSA CXEMbI pa3BUBATb Y>Ke CMOHTMPOBaHHbIE 6110k Ha MecTe 6e3
aopaboTku.

Ob6opynoBaHune coeguHaeTca Mexay cobom KeCTKUMM Ui TMBKMMN COEANHEHNSIMA B
3aBMCUMOCTU OT KOMMOHOBKM OBOPYAOBaHUA. Y3Mbl KPENMEHUS XECTKUX COeaUHEHUN
obecneymBaloT KOMMEHCALMIO TEMNEepPaTYPHbIX UBMEHEHUIN ASTMHbI LLWH.

Puc. 2



5. NMpeumywectea KM OPY 110 kB

1. Mogynu nocTynaroT NOoSTHOCTLIO OT O4HOro NocTaBLmKa (Bce, Kpome oyHaaMeHTa).

2. CokpaweHa Tpebyemas BenuumHa npocTtpaHcTBa - A0 45% ot obuienpuHaTon
ctaHgapTHon auenkn OPY (Npy cTaHAApPTHON LWMPUHE Wara S4enkn Om).

3. YMeHbLUEeHO Yncro hyHOAaMEHTOB.

4. CokpallleHO BpeMsi Ha MOHTaX, TaK KaK HOBas KOHCTPYKUMSA Nerko n 6bICTpo
yCTaHaBnuBaeTcs.

5. Bce MEeTannoKOHCTPYKUUM MMEKOT TMOKPbITUE METOAOM TOpsaYvero LMHKOBaHUS

TONLMHOM He meHee 100MKM.

Yno6cTBO 0OCMOTpPa M 06CNy>KMBaHNSI BCEX KOMMIEKTYHOLLMX.

KoHCTpyKumMa mMoayns NoO3BOMSieT 3aka3vuKy MCMonb3oBaTb obopyaoBaHue noboro

npoussoauTens.

N

B kaTtanore npuBegeHbl npumepbl komnoHoBku OPY 110 kB Ha 6a3e KM OPY no
cxemam 110-4H,-9H,-13H, obwue Buabl OPY noactaHuui, pasbuska no 6rnokam.
Ha 6a3e KoMNakTHOro Moayns, no XenaHuto 3akasdnka, MoryT ObiTb peanu3oBaHbl Kak
TUMNOBbIE, TaK N HECTaHOapTHble cxeMHble peweHns OPY 110 kB.
KM OPY komnnekTyeTcs o6opygoBaHnem no Bbl6opy 3akasdmka corfiacHO OnpoCHOMY
NNCTY, a Npy 3aKase oTAeNbHbIX B51I0KOB — NO MX cneundukaunsam.

11
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6.2 O6wuti eud OPY no cxeme 110-4H ¢ npumeHeHuem KM OPY 110 kB
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6.3 lNpumep ebinosnHeHusi s4euku OPY 110 kB ¢ npuMeHeHuUem
KoMmnakmHo2o modysnss KM-OPY-110 (pa3deneHue modysisi Ha cmaHOapmHble 6510Ku)

Momeotreog M-500 Biiox OIICIII-1

Omryropka sxecriag OXK-110 Syetika OPY 110kB ppmronHeHa 110 cxeme 110-4H - npa Onoxa
(BapuanT ¢ mogsecusmm OITH)

¢ BRIKITFOUATeIAMH U HeaRTOMAaTHUeCKOH TepeMBIUKoit co
Tparepeca TC-300

OnnmHorKa sxecTkag OJK-110 CTOPOHBI JTFHHIA.

Suefixa Ha6I/IPaeT Cd M3 CTAHIAPTHBIX 6mokoB. Brooxm COSTHHATOTCA

MomreoTeoy M-350  MEXIY co00# THOKUMU H SKECTKUMHU TOKOBBIMH COeIHHEHUAMU,

KOMITICKTY €MBIMI1 B 3ABHCHMOCTH OT HOMHMHAIBEHOTO TOKA AUSHKH

Qepya ©-350 (10004, 2000A) 1 THITA YCTaHABIMBAEMOTO KOMIUIEKTHOTO 000Dy OBaHIA

TH, TT, 5B u 1.71.
Brioxu OTICIII-1 1 OIICIII3-1 moryT 661TE 3aMenens! Omoxamu OCII ama

Brox PT3-1

pravess
R

e

opraHm3arEH GecriopransHoro mprenma BJI 110kB.

[Ipu ycraroske B OPY TpexoOMOTOUHBIX TpaHChOPMATOPOB HITH
aproTpaHchopmaTopor 6ok PT3-1 (TparcdopMaTopHELT pasheHHHTEITh )
MokeT OBITH 3aMeHeH Ha 0ok OM-350 (Tpasepca TC-350 ¢ omopHBIMU
momaropamu) mbo Ha 6mox OM3-350 (6mox OM-350 ¢ 3azeMmiremnen).

[Mogpectsie OITH moryT OBITH 3aMenensl 6moxoM OITH-350 (TpaBepca
TC-350 ¢ OITH) ycraHapmme aeMbIM MesIy oropamu OI1-350 mepen,

TpaHchopPMATOPOM.

SEASZE

Brox PIII-1 & moxazaHHOM KOMITTIEKTAIMH TUEHKH YCTAHOBIIEH B KaUeCTBE

L TR, DAL
R e

PaZBCTHHUTCIIA pEMOHTHOﬁ TTEPEMBIYRI.

Enox PTB-4H - -
Bropas stuetixa aHanorHuHol KOMIDISKTAIMH Y CTaHABIHBARTCA

\PAILIEIHHO M COSIIHACTCA C TepBoii Auelkoil mepeMBIUKOIL B BIE
Brox OTICIIT3-1 brox OH-350 o

JKECTRIX IIIHH 'ilteﬁc;ly ABYMA PEMOHTHBIMH Pa3beHHUTeTIMH - Omoxamut PITT-1.

Ormopa OII-350 Briok OTTH-350

(papuanT ycTaHoBku OITH)




6.3 Pa3pe3 no siyelike OPY no cxeme 110-4H
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7. OPY noactaHuuu 110 kB no cxeme 110-9H

7.1 Cxema 110-9H. O0Ha paboyasi cekyuoHupoeaHHasi cucmema WuH ¢
nookK/r4YeHUeM mpaHcghopmMamopoes Yyepes pa3susiKy
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8.2 lnaH OPY 110-13H
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9.3 YcnoBHOe ob603HauYeHue brnoka

Ycenosaoe 0003Ha4YeHue 0J10Ka

bnok npuema BJI-1 Xi X

Ii— Tun YCTaHaB/IHBaACMOT'O

BBICOKOYACTOTHOI'O KOHASHCATOPaA

Tun YCTaHaBIIHBacMOTO
BBICOKOHACTOTHOI'O 3arpaJuTeIIst

Crerumdukarms ™

Haumenosanue obopy joBanust X1 Haumenosanue oGopy jfoBanus X2
B3-630-0,5V1 1 CM-110/~3-6,4 Y1 (XJI1) 1
B3-1250-0,5V1 2 CMB-110A3-6.4 V1 (XJI1) 2
B3-2000-0,5V1 3 CMB-110/3-6,4 Y1 (XJI1) 3
B3-2000-1,0¥1 4 CMBEB-110/13-6.4 V1 (XJI1) 4

5 CMII-110A3-6.4 Y1 (XJI1) 5

6 CMIIB-110/A3-6,4 V1 (XJI1) 6

7 CMIIB-110A3-6.4 Y1 (XJI1) 7

8 CMIIBB-110A3-6.4 Y1 (XJI1) 8

Jlpyroe (1o corinacoBaHuio) 9 Hpyroe (1o cornacoBaHuio) 9

Jher

bnok npuema BJI-1-XX
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10.3 YcnoBHOe o603HauYeHue bnoka

VeaorHoe 0003HaueHue 0J10kKa
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11.3 YcnoBHoOe o0003HauyeHue 6noka

bnok PTB Xi X2 X3

Vcenosaoe 0003HaueHue 0JI0Ka
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14.3 YcnoBHOe o603HauYeHue b6noka

YenoBaoe 0003HaUeHre 0J10Ka

biok UTB Xi Xz X3

| Tun ycranariupaeMoro
H30II5TOpa
Tun yeranasimuBaeMoro
TpanchopMaTopa ToKa
Twumn yeranasiuBaeMoro
BHIKITFOYaTe st
Crpenudukarms
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OCK-10-110-A-2VXJI1| 1 TG 145 ¥YXII1 1 |BDKT-110MI-40/3150 ¥1| 1
OCK-10-110-B-2¥YXJI1| 2 TMp-110-11-¥1 2 3API1-FG 145 2
3 TTo-110V1(XI1) 3 LTB 145D1/B 3
4 TPI-110I*-Y1 4 BI'T-11011*-40/2500YXJI1| 4
5 TEMO-110YXJI1 5 5
6 6 6
7 T 7
8 8 8
Hpyroe (10 9 Hpyroe (110 9 9
COITIACOBAHMIO) COITIACOBAHMIO )
biok UTB i




Ly

.\ T o ™ a1y

WOLEE, OVE auce _

 yvon [ e | — _

T oo | T

el #0091 MNOIT P wrdiryg |
Ir_.‘OAH m.— ” HEL-011 "€1-011 "TI-011 "H6-011 "6-011 Xewaxd a onndgroam iwnandu

gEImERy eepy

my;

UAHORE HOHTUALHAIWEN JELIIWEN 8 [[IX A 01 1-AdO-INN L0 8 BILIBHIWKAL | | ()¢ HOUIq

XXX-HLOd

BYOINQ BINOXO BENOORHMAILNDIfE

kuHedgor Adogo

OJOWIBHHIIERHELOA BLKL 10 LHOHHEE o

+
]

BRHAIBHMIMTTHUA] |
| EHINAALOHONOITTB LA - 8
I HITHIOION X-¢ UDLHHHT IR ] - 12
| HLIO 9roxo]] 2 | 9
£ HIIO = S
€ vianiedenue wiieg, - 4
¢ KEM1D2M¢ RHH[T] ¢
> guudmrduen dorewdodoned | . z
I H.L 9voxof] = I
08-1103 HHEDHLI() AHHIKBHEOQ() | €011

(exuans seHAuUaLMdanen) H10d ¥ouqg Gi




8Y

JOLEE, OVE

0L Tamyr

[ 009t
e | moey | g

H1Od org

XXX-HLOd

OIOWARAHIMRHELOA BIIHL 1O LEOHEEE &Q—ﬁ.ﬂn— *

A

sunedol Adogo

0El >

o

S

00sT

A

0L9Y

Y

N o -

0S81

|

0<81

08LT

0661

00t

ens nnmgQ "G}




6V

+OLEE, OVE

 AOLMI

£ 1auyr

¢ | o

% 4 HLOd 01

i

XXX-HLOd

—

177
ol
A o1 f

0EN

BLHOWRITHA(D BM12)

i

00sT

) |

H8e11=Xd

WH Z°7=XIN

WHIE T=AN

JHOST]

W m,muy%\

WHA € 7=A
JEOCTT

H8ell=xd

H I+I1=Ad

WHA ' 7=XN
WEPIE T=A]N

HOETT

H8E1=Xd

WEPDI TT=NIN

WHY £ 7=AIN
BOgTl

LHOWRTHA(D eH MocAd.1eH
suHardraduoed ewox)

WHaWePHAQ eH xocAd2eH snHaLapaduoed BWaxd Z G




50

15.3 YcnoBHOe o603HauYeHue b6noka

YcnoBHoe 0003HaueHue 0J10Kka

biok POTH_Xi_Xz X5

| Tun yeranammsaemoro

PasBEe/IHHHTCIA

Tun veranariMBaeMoro
OITH

Tun yeraHapmsaemMoro
~ tpancopmaTopa
HaII'PH?KBHHH
Crenudukarms
Hammvenopanmne % Hanmenopanne Xs Hammenoranue X,
obopy toBaHuA : obopy AoBanHa - obopy ToBaHHA }
PI'HIT-2-110/1000 VXJI1 | 1 D“H‘%{;,‘}é?{f}'m"z 1| HK®-110-I1 V1 X1 | 1
PI'HII-1a-110/1000 OLH-IT1-110/73/10/2
VXII1 2 IVYXIII 2 CPA 123 2
PI'HIT-16-110/1000 OITH-IT1-110/77/10/2 =
: yXJ | : HIYXJIT ? sk | :
PI'HIT-2-110/2000 YXJI1 | 4 | OUH-AN-110/77/102 | 4 | ganvm-1i0vxom | 4
IVYXII
PI'HII-1a-110/2000 5 OITH-TT1-110/83/10/2 5 5
Y11 MIYXJ1
PI'HIT-16-110/2000 ¢ | OIH-II1-110/83/10/2 | ¢ 6
yXJi IVYXIIl
OITH-IT1-110/88/10/2
y TYXJI1 ¥ L
OLIH-111-110/88/10/2
§ IVYXJII 8 .
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16.3 YcnoBHOe o603HauYeHue b6noka

YcenoBHOE 0003HaUEHHE OJIOKA

biok PTP X1 X2 X3

‘ Tun yeranasusaemMoro
pazbeIHHHTEIs
Tun ycranaBinsaemoro
TpaHcdopmaTopa ToKa
Tun ycranapmBaeMoro
pazbe IMHHTEIS
Cneumconkalig
Haumvenoranue X Haumenopanne X Haumenosanue X,
obopy loBaHK S obopy JloBaHus * oBopy loBaHUs
PI'HIT-2-110/1000 ¥XJI1 | 1 TG 145 ¥YXIII 1 | PT'HIT-2-110/1000 VXJI1 | 1
PI'HII-1a-110/1000 ¥XJI1| 2 TPM-110-11-V1 2 |PI'HII-1a-110/1000 YXJI1| 2
PI'HIT-16-110/1000 ¥YXJI1| 3 | TI'®-110Y1(XJI1) | 3 [PTHII-16-110/1000 ¥XJI1| 3
PI'HIT-2-110/2000 ¥YXJI1 | 4 TPr-1101*-Y1 4 | PI'HIT-2-110/2000 VXIJII | 4
PI'HII-1a-110/2000 ¥YXJI1| 5 | TBMO-110¥XJI1 | 5 |PI'HII-1a-110/2000 ¥YXJI1| 5
PI'HIT-16-110/2000 ¥YXJI1| 6 6 [PI'HII-16-110/2000 ¥YXJI1| 6
7 ) T
8 8 8
Jlpyroe (110 coracoBaHuio)| 9 co%ﬁgcrggag{npgo) 9 9

Bnok PTP-XXX

Jluer




17 bnok TB (ceKuMoHHasa aBTOMaTu4Yeckasa nepembiyka 6e3 pasbeauHUTENen)

= o = -
E g E:
2 2

E P =
g = | & =
S 2 | & g
= =] a8 =
2 & 3 g
5 S & S
=] &= 2]
E 2 || = 5
) E] E
g 2 5
2 = =
-}

«@

- -+

)

Bosmoskast npuHUHIHaIbLHAs
MJIEKTpHYECKas cxema Osioka

)

na ycTa HABIHBAEMOIQ

*JABHCHT OT TH

0B0PYI0BAHHA

2 1§ 5
Qo
% =
@ m
i8¢
~
L -
> <
% | .
|
=
S| m
&| F
=
o
=
4]
Ehl
gl
3 z|
2 i
1K =|
-
&
L
=
=)
=
[+]
2
=
£
=
=
=)
g
-]
«
|-
@
-
[+
2
-
[
=
=
=
<
=
-+
b
L+
P
=
=2
2
=
=
=
[+
(=}
2
-}
=
[+
2
)
=
g
=S
& =
L A |
£ 3
-
=
g 2
s 2

55



9g

+OLEE, OVE

mnF_._ .E:._ I
0t°1 £S0r 7 ﬁi €1 Jorq ﬁﬂ
" gumnyy _.ua: | |
XX-4.1 3org
| MU g
guHeaor Adogo T 0EN

0z8

OJONIPHHIERHRLOA PIIL LO LEOHERE En._bﬂf.,rnﬁ— *

Hﬁm_wnwm /

H9L8= £\+ \A
|

Y
) /

IWHY 918" [=NI \
WHD 97T T=AIN

HTl wuz&
H Ewu&\ ) ,

| D,
WHY 918 [=XIN
W 916 T=AN
1 €06

Y

08¢

LA

__N_wlza

Y

H9L8=Ad / \A

WHY 918 |= vv&
[NHA cﬂm.mnmwa
i £LT1

HZl xu%
N\ —
Hos=sa/ b\

f.\_
WEPE 918" 1=XI )
|INH 9F6° [=AN
N €LT]

LHOWeIHAD eH NoeAdien sunararaduoed ewax))

I T
} -
BLHOWRIHA( BN12)
st T
— PR PR

11393

006T

01LT

wHawepHA® eH yocAdaeH snHaLrapaduaed ewaxs ‘one nnmoQ L°/L

OLLY




17.2 YcnoBHOe 0b6o03HavyeHue bnoka

YcnosHoe 0003HaueHue OoKa

Brok TB X1 Xz

Tun ycranasiaBaeMoro
TpancopMaTopa Toka
Tun yeranasimBaemoro
BBIKJIIOYATEILSA
Crenmdukams
I(_)Igomp“;;g:;;?; X Haumenosanue oGopy goBanus X2
TG 145 VXIII 1 BOKT-110111-40/3150 Y1 1
TPM-110-11-Y1 2 3AP1-FG 145 2
TI'd-110V1(XII1) 3 LTB 145D1/B 3
TPr-110I*-¥1 4 BI'T-11011*-40/2500YXJ11 4
TEMO-110¥XJI1 5 5
6 6
7 7
8 8
Jpyroe (1o cornacoBaHuio) 9 9

brok TB-XX
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18.2 YcnoBHOe o603HauYeHue b6noka

YcnosHOe 0003HaueHHE 0J10Ka

bnok TH_ Xi
Tun ycranapnusaeMoro
TpaHc$opMaTopa HaTIpsKEHUS
Croermuduxariest
Haumenopanue obopy loBanms X1
HK®-110-11 Y1 (XJI1) 1
CPA 123 2
CPB 123 3
HAMH-110 YXII1 4
5
6
7
8
Jpyroe (1o coriacoBaHHIO) 9
Jlner
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19.2 YcnoBHOe 0603HauYeHue b6noka

YcenosHoe 0003HaueHue 0J10Ka

banok OIMH-1_ X

Tun yeranaBimBaemMoro
O

Crenndukarms

Hamvenosanue oGopy loBanus

OITH-IT1-110/73/10/2 IITYXJI1

OITH-T11-110/73/10/2 TVYXII1 2
OITH-IT1-110/77/10/2 TITYXJI1 3
OITH-I11-110/77/10/2 IVYXII1 4
OITH-IT1-110/83/10/2 TITYXJI1 5
OITH-I11-110/83/10/2 IVYXJI1 6
OITH-IT1-110/88/10/2 ITYXJI1 7
OITH-T11-110/88/10/2 IVYXIJI1 8

Jlpyroe (110 corsiacoBaHHIO) 9

Brok OITH-1-X e
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20.2 YcnoBHOe 0b603Ha4yeHue 6roka

YcnoeHoe 0003HaueHHE 0JI0Ka

brok OITH-2 X

Tumn yeranapmusaemoro

OHPf
Croenmgukarps
Hamvenopanune oGopy foBanust X1
OIMH-T11-110/73/10/2 IITYXJI1 L
OIMH-T11-110/73/10/2 IVYXJI1 2
OIMTH-T11-110/77/10/2 IIYXJI1 3
OINTH-I11-110/77/10/2 IVYXIJI1 4
OITH-TT1-110/83/10/2 IITYXJ11 5
OITH-I11-110/83/10/2 IVYXJI1 6
OITH-TT1-110/88/10/2 TITYXJT1 7
OITH-TT1-110/88/10/2 IVYXJI1 8

Jlpyroe (110 coracoBaHHIO) 9
Biok OITH-2-X -
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25 bnok PIH-X (pasbeanHuTtens)

[Tos.| O0o3HaueHue Onucanue Kon-Bo

1 = PazpeIHHUTEND 3-X MOIIOCHBIN |

2 - Cro#ika 2

Bo3MmokHbIE TPUHLIUITHAIBHBIE
YICKTPUUECKUE CXEeMbI OJ10Ka

WL b

| \—r||“‘*

*3ABUCHT OT KOMILUIEKTALIMH OJI0OKA COrIaCHO CXeMam

bnok PI'H-X
Jur Macca Macuirab
Paspab. Lokosa BJ-[ O K P rH 1 750 * ] 40
IIpopep. Tpaukos
Jmer 1 [ JIncror 3
g 3A0 "39TO"
Y1n. SApomenko ,
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25.2 YcnoBHOe 0603HavyeHue 6rioka

VceaoBHOE 0003HaUeHue OJI0Ka

Brok PI'H X
Tun yeranapImBaeMoro
pa3beIMHUTeIs
Crenmdukanms

Hawnmvenosanue obopy goBanus

PI'HII-2-110/1000 ¥YXJI1

PI'HII-1a-110/1000 ¥YXJI1

PI'HII-16-110/1000 ¥YXJI1

PI'HIT-2-110/2000 YXJI1 4
PI'HII-1a-110/2000 ¥YXJI1 5
PI'HII-16-110/2000 YXJI1 6

Jlpyroe (1o coriacoBaHMIO)

bnox PI'H

Jiner
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31 bnok OU (onopHbIe U30nATOpPbLI

[To3z| Ob6o3nauenue Onucanue Kon-Bo
1 H3onsarop 3
2 Llokonb uszonsTopa 1
3 Croiika 2
4 [[unonepxaTesb 3

biaok OU npumeHsAeTcA B KAYECTBE KPAaHHEH MJTH NMPOMEKYTOYHOH OTIOPbI I MO UIEPHKKH

CBA3EH BHYTPH AYEHKH, BBIMOTHEHHBIX KECTKOH OIIHHOBKOH HITH THOKHMH CBA3AMH

biox O

et Macea Macumab
Paspaé. lopauis BHOK Ol/[ 490 1 .50
ITponep. Tpamkor
Jlner 1 ] Jucror 2
4 3A0 "39TO"
Vg, Hpomerko ’
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33 Onopa OI1-350

Cerka dyHIaMeHTa

5440

/007 d|

X

120,

Y

I

i

X K2

7
'

KR

R

7230

CxeMa pacrpe/ieneHis] Harpy30K

M,=7.71xH m

M.=7.71xkH m
337 kr

%

-
17
-

,,/11-"2221 00 kH

@ o510

Omnopa OI1-350 npumenserca A nogjaepkandns tpapepes TC-350, depnbr -

[Tpumenserca B Gnoxax OCIIL, OIICIII, OCII3, OIICHIS.

—

Ha by HIaMEHT

/7 P=2100 xH

D —

350,

Jur Macea Macm 1ab
|
Pacpad Lt Onopa OII-350 337 1:50
[Mposep. Tpairkor
JIner 1 J JIncroe L
. . 3A0 "39TO"
TE. PONUIEHKD




34 TpaBepca TC-350

o 350

MecTo YCTaHOBKH:

1.- Usonaropor OCK, orpannuureneii nepenanpsskenusa OITH;
2.- KonconsHbeIX m3omaropor Onoxor PIILPT, PITI3 PT3;

3.- TloBopoTHOH KONOHKH OIIOKOB;

Jnr Macca Macumrab
Paspat. flian Tpasepca TC-350 402 175
[Tposep. Tpaumxos |
Jhuer 1 Jlueror 1
3A0 "32TO"
VTB. ApoleHKo

91



34.1 Cxema pacnpedesieHusi Ha2py30K Ha mpasepcy

8650

¢Q'

oy

!
2350

0
il

&

!

24725 Q 1850 Q 1850 Q

e

Q Q. Q

Jnunsa

— -
Tp-p

=
z aiﬁg’;fgs"e 3HaueHHe MaKCHMAalIbHEIX
g Harpysox (xr)
ts]
o Bapuanr 1 | Bapuant 2
Q1 Macca u3onaropa | IIIHBL 67 0
Q2 Macca nzonaropa, KOJIOHKH H 121 121
IIOBOPOTHOTO OCHOBAHUSA
Macca xpoHmTelina, H30IATOpA,
o KOTIOHKH H 3KeCTKOTO CITyCKa o 2R
Q4 Macca kpoHmTeliHa, H30I4TOpAa, 84 116
KOJIOHKH, 3a3€MJISHHS 1 IIHHEI
JInr Macca Macuitab
el Ao Tpasepca TC-350 402 | L7
[Tposep. Tpaukoe
Jlner 1 | Jlucrop 1
" "
. 3A0 "39TO
V1B, SpouIeHKo

92



35 Onopa OI-350

0500

K]
-—

v

KD

D 2N

£ 2N

Cerka ¢yHAaMeHTa

,.
P

0600 M30

e

(2R

A

300 | Smmmnex

RN X

v
AN

XD

10500 *

AV

X2

300

i

X

X2

¥

X
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> e alb

€

K S

Cxema pacTpeerieHHsa Harpy30K Ha (yHIaMeHT

M,=22.,6xH m

Va

M.=22,6xkH m
785,7 xr

.
K2
4

P,=4300 xH

—————

0700

* [Ipn HeoOXOUMOCTH
BBICOTA MOXET OBITH YBeIHUEHa.

Omnopa OI1-500 npumeHnsercsa coBMecTHO ¢ Tparepeoi TC-500 qma cOopKH NPHEMHEIX JTMHEHHBIX OPTaNoER;
Taxxe npumenaores B Gnoxax OIICII, OIICIIIS.

/

P.=4300 xH

JInr Macca Macurrad
Paspa6. JlyGpornH Onopa O]___[_ 5 OO 785 1:75
[TpoBep. Tpauko

JIner 1 | JTucrop 1

AL "3DTO"

V1B. SApoteHKo
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37 MonHueotBoa M-350

7860

A(1:20)

A

Mecro kperurenmsa 3axuma Ne KTTI -7-1
JUI4 TIoJ[Beca Tpoca TPO303aTTITHL

Monmneotsog M - 350 npumenserca i MonHuesamuTel OPY - 110 u
YCTaHABIMBAETCA Ha JTMHEHHRIE TIOpTakl, codpaHHbie u2 onop OIT - 350

Tpaeepc TC - 350.

MOHHI/ICOTBOZ{ HMEET BO3MOKHOCTE IIOJACOSCANHEHHA TPOCA TPO303AIMHTEL,
HATATUBASMOTO MEK/IY MOITHHEOTBOAAMN PA3HBIX IIOPTATIOB.

Jur Macca Mactrrab
Paspab TTyOpoBHH Monnaueorsoa M - 350 114 1:50
ITpoeep. Tpaikos
JIner 1 ‘ Jlucror 2
3A0 "39TO"
YTB. SfpomieHko

95



38 MonHueotrBoa M-500

7860

A(1:20)

Mecto kpernmenus aannma Ne KI'TI -7-1
JUI4 TOJIBeca Tpoca rpo203ailiHThl

Monuueorsog M - 500 npumenderca s MonHHEe3aHTEL OPY - 110 1
YeTaHABMHBASTCA Ha JIMHEHHEIC MopTaibl, cobpanusie u3 onop OIT - 500

Tpagepc TC - 500,

MomTHHEOTBO HMEET BO3MOMKHOCTE MOJACOSIHHEHNA TPOCA MPO303AINUTEI,
HaTAMHBAEMOTO MEKAY MOIHHEOTBOLAMHE PajHLIX [IOPTAIOB.

Jlur Macca Macimrab
Paspat e MonareorBoa M - 500 122 1:50
[Tposep. Tpaukos
Juer 1 [ Jlnero 2
3A0 "39TO"
V1B, SApoteHko

96




OnpocHblii JucT Ne

3aka3umnk

Ha moxyu tuna KM-OPY-110

ITouToBHIi1 anpec

KoJ1 ropoja/renedoH

dakc

Hzrorosutens: 3A0 «39TO»

182100 ITckoBckast 001acTh,

r. Benmnkue Jlykun, np. Oktss0psckuit, 79
Tenedon (81153)5-17-08;

®Daxc (81153) 5-16-09, 5-30-87

@®.1.0. pykoBOAUTENS IPEATIPUATHS

MecTto ycTaHOBKH

HaumenoBanue o0bexkTa

KonTtakraoe muro (PHUO/renedon)

Mopynu npesHa3Ha4€Hbl Ul NPUEMa U PACHPENIeNICHNs JIEKTPUYECKOH SHEprun Tpex(a3HOro NepeMEeHHOro TOoKa
gactotel 50 ', HoMuHaNEHBIM HampspkeHuem 110 kB, B cocTaBe MOACTAHIMU M HCIIOIB3YIOTCS JUIS DJICKTPOCHAOKESHUS
MIPOMBIIIJICHHBIX 1 KOMMYHAJIBHBIX MTOTPeOUTENeH, CEITbCKOXO03SIMCTBEHHBIX PAOHOB M KPYITHBIX CTPOUTEIHCTB, a TAK)Ke Ha
cropoHe 110 kB kpynHBIX ceTeBbIX NOJCTAHIIUN H, IPU COOTBETCTBYIOIINX YCIOBUSX, HA DJIEKTPUUECKUX CTAHIIHSIX.

Moaynu KOMIUIEKTYIOTCS Pa3beINHHUTEISIMH, 3a3eMJIUTEISIMUA H OTPAaHWYUTESIMA TIEPEHANPSDHKEHNH MTPOM3BOJICTBA
3A0 «39TO», noaMMepHbIMU OTTIOPHBIMH U JINHEHMHBIMU H30isiTopamu pousBocTea OO0 «Ilonmumepuzonstopy.

PaborocnocobHOCTh MOAyJIeH 00eceYMBaeTCs IIPH YCIIOBHUSX!

—  BBICOTA HaJl ypoBHEM Mopsi — He 6osee 1000 m;

- ;wamasoH pabounx Temmeparyp ot +45 1o -60 °C;

- CKOpOCTh BeTpa He 6onee 40 M/c TIpu OTCYTCTBUU rojoiena u He 6oiee 15 M/c npu romoeae TOMIIHOHN 10 20 MM.

OCHOBHBIE NTapaMeTphI:

Haubomnbiree pabouee HanpshkeHue, KB 126
Tok TepMuueckoii cToikocTu, KA 40
Tox 3/1eKTpOAMHAMHYECKON CTOMKOCTH, KA 100
Bpemst KopoTKOTo 3aMbIKaHHUS, C

pa3beuHATEIIS / 323 MITUTEIS 31
Crenens 3arpssnenns uzoismmu o [OCT 9920 IT*

HaumMenoBanne moka3areis

BapuanTs! ucnonHeHus,

3HaueHue 3aKa3a

Kommnexryromue [IpousBoaurens PCKOMCHIYCMbIC OIIIMH
1. Howmep tunosoii cxemsr OPY 110 kB (vu npeocTaBUTh HETUTIOBYIO)
2. HomuHanbHbIN TOK COOPHBIX MIMH, A 1000
2000

3. HomuHabHBIH TOK BHYTPUSYEHKOBBIX 1000

cBsI3eH, A 2000
4. Hastuuuie H THIIB IPHMEHSEMOT0 060pyI0BaHHs
4.1 | BbICOKOYACTOTHBIM B3-630-0,5 V1

3arpagauTens

B3-1250-0,5 V1

B3-2000-0,5 V1

Pamenck
it DT3
DHeprus

B3-2000-1,5 V1

Jpyroii (o cornacoBanuio)

4.2 | BbICOKOYACTOTHBIM

CM-1103-6,4 Y1 (XJI1)

KOHJICHCATOP

CMB-110/3-6,4 V1 (XJI1)

CMB-110/\3-6,4 V1 (XJI1)

CMBB-11013-6,4 V1 (XJI1)

Yere-

CMII-110/V3-6,4 Y1 (XJ11)

CMIIB-110/N3-6,4 Y1 (XJI1)

KaMeHHOFOpCKPH/I
KOHJIEHCATOPHBIH
3aBOJI

CMIIB-110/3-6,4 Y1 (XJ11)

CMIIBB-110/3-6,4 Y1 (XJI1)

Jpyroii (o cornacoBaHuIo)

4.3 | Tpancdopmatop Toka | ABb

TG-145YXJI1

OnextpozaBox | TOM-110-1I-Y1

Onexrpoammapar | TIM-110 V1 (XJI1)

YOTM TPT-110 I1*-V1

POT3 Dueprus TBEMO-110 YXJI1

Jpyroii (o coriacoBaHuIo)

4.4 KononkoBbIi 39TKOH BOKT-110 I11-40/3150 V1
3JIera30BbIN SIEMENS 3API1-FG 145
BBIKJTFOYATEITh ABb LTB 145 D1/B

(xomM4ecTBO Ha VYOTM

BI'T-110 11*-40/2500YXJI1

MOJIyJIb), IIT.

Jlpyroii (110 coriacoBaHuIO)

97



98

4.5 | Tpauncdopmarop 33BA HK®-110 11 V1 (XJI1)
HAIPSKCHUSA Abb CPA 123
ABB CPB 123
POT3 Bueprus | HAMU-110 YXJI1
Jpyroti (1o coraacoBaHHIO)
4.6 | Boibop amnapara 3anutel ot nepeHanpspkenuit (OITH)
4.6.1 | Haubonbliiee JUIUTENBHO JOMYCTHMOE 73
pabouee HampspkeHue, KB 77
83
88
4.6.2 | Kiacc mpormycKHOM CriocoOHOCTH 2
(xymacc paspsia JTHHUA) 3
4
5. JlonoHUTEIbHAST KOMIUICKTALIHS
5.1 | KabGenbHble M01BECHbIE JIOTKH JlectHn4HBIE
KopobGuaTtsie
Ceruatsle
Jpyrue (1o coraacoBaHHIo)
5.2 | lkag npomexyrtounsix coeauHenuit LLTIC D
(xomrmIeKTaIwst mKada cormacoBBIBACTCS C MPOEKTHOM opraHu3aueit)
5.3 | BemocHotit 6110k ynpasnerns bY-4 (Ui AUCTaHINOHHOTO YIPaBICHUS
Pa3beAMHUTEISIMH U 323 MIUTEIISIMHI)
5.4 | Harsxnas apmartypa
5.5 | Inomanka obciTy>KUBaHUS IIIEra30BOro
BBIKJIIOYATEIIS
5.6 | Hpyrast KOMIUIEKTAIHS 10
COTJIACOBAHUIO
6. JlonomauTensHbIe TpeOoBaHMS

IIpumeuanue: ! YkasaTh KOJTHYECTBO.

D Hamaue pa3’beﬂHHHTeJ’IefI U 3a3eMJIUTEIICH (B TOM YHUCJIC HeﬁTpaJ'[PI) OIIpeACSICTCS 3aBOIOM

H3TOTOBHUTEIIEM
TI0 IIPUJIO’KCHHOM CXeMe.

a. 3axa3yduK J0JDKEH MPEeIOCTaBUTh CTpOoUTENbHOE pemeHue no OPY (mpuBsizka K MECTHOCTH).
b. DuekTpuyecKue CXeMbl COSJMHEHHIT BCIIOMOTraTebHbIX LeTel pa3padaThiBalOTCs IPOCKTHBIMU

OpraHusanusMu.

c. OxoHuaTelbHO 3aKa3 NPUHUMACTCS K UCIIOJHEHUIO MTOCIIe YTBEPKIACHUS 3aKka3uukoM komrnoHoBku OPY-110,

BbInosiHeHHOU 3A0 «39TO» ¢ npumenenuem KM-OPVY-110.

3aKa34ymuk OTBETCTBEHHBIN UCTIOTHUTEID
COI'NTACOBAHO:

PyKoBOMTEb IIPEANPUATHS ML.IL Damnust Honrmcs
HpOCKTHafI OpraHu3anus

Anpec

COI'JTACOBAHO: ['UII

PyKOBOJMTEIb NIPEANPUSTHS ML.IL Damunns Hopxmucs
3A0 «39TO» OTBETCTBEHHBIN UCTIOJTHUTEIH
COI'JTACOBAHO:

PyKOBOIUTEb IPEANPUSITHS M.II Damunus [Monmucey







