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Hus. Ne oz,

CnpaBka ri1aBHOI0 HHKeHepa NPoeKTa

B HAaCcTOAICM HPOCKTC BCC TCXHUYCCKUC PCHICHUA 110 3JaHHUAM,

COOPYKCHUSIM,

KOHCTPYKLHUSAM, OOOpPYIOBAaHUIO U TEXHOJOTHYECKOW YacTW HMPHUHATHI M pa3pabOTaHbl B IMOJHOM

COOTBETCTBUM C JCWCTBYIOUIMMM HOpMaMH U MpaBWJIaMH, BKIIOYas [paBWiIa IOXApHOU

0€30I1aCHOCTH.

[Ipu colOmrogeHNH TpPaBUII TEXHUUYECKOW HKCIUTyaTallMM, a TaKXke TpPeOOBaHHM TEXHUKHU

0€30IacCHOCTH M TIOKapHOW 0€30MacHOCTH, JSKCIUTyaTallusl 3JaHUH W COOPYXEHUW M0 JaHHOMY

MPOEKTY Oe30IacHa.

['maBHBINA HHXKEHEP MPOEKTa A.A. Kypasenb
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IMosicuuTenbHAA 3aIHCKA
1 O01mue cBexeHNs

1.1 OcHoBaHue 11l pa3padoTKu

[IpoekT mo pekoHcTpyknmu noactannuii 110 kB ¢ ycTtaHOBKOW TpaHCPOpMaTOpOB TOKA H

TpaHc(hOpMaTOPOB HANPSHKEHUS BHIIIOJTHEH HA OCHOBAHUH

- TtexHudeckoro 3ananus BeiianHoro OAO «MPCK Ilentpa» - «kKoctpomasneproy;

- wuHBecTUMOHHOM niporpammbl primmana OAO «MPCK Ilentpa» - «kKocTpomasneproy.

1.2 UcxonHble naHHBIE 111 NPOEKTHPOBAHMS

I/ICXOZ[HBIMI/I AAaHHBIMU [UIA TPOCKTUPOBAHUA SABJIAIOTCA:

— TexHuueckoe 3ananue, Bergannoe OAO «MPCK Ilentpa» - «KocTpomasueproy;

HOpMaJibHas cxema anektpudeckux coenunerui [1C 110 kB «Mneunckoe» Ha 2012 rox;

PaCUCTHBIC 3HAYCHUA TOKOB KOPOTKOI'O 3aMBIKaAHU S,

MaTCpHraJibl, IMOJTYYCHHBIC B XOAC IMTPOCKTHOI'O OGCHC,Z[OBaHI/IH MNOACTaHIIHH.

1.3 KiiumaTtu4yeckue u reopusnyeckue yCJa0BHs HA IJIOIIAIKE CTPOUTEIbCTBA

Knumar TeppuTOoprM OTHOCHTCS K KIMMarhudyeckoMy paiioHy Il u xapakrtepusyercs

CJICAYIOUMHU MECTCOYCIIOBUSAMMU

a) TeMIreparypa Hanbosee X0J0AHOM NATHIHEBKH obecnieueHHOCThIO 0,92 (CHuII 23-01-99)

M/ct Koctpoma - munyc 31°C;

I (CHulI 2.01.07-85 npu.5, kapta 3);
I (CHulI 2.01.07-85);
IV (CHull 2.01.07-85 npun.5, xapra 1);

0) BETpOBO# paiioH
B) TOJIOJIETHBIN palioH
T') CHETOBO paiiloH

1) HOpMaTHBHAs TIyOWHA CE30HHOTO MPOMEP3aHUs TPYHTOBOM To| — 1.5 M.
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2 DJ1eKTPOTeXHUYEeCKHEe peleHus!

2.1 IlpucoenuHeHHe MOACTAHIMI K JHEpProcucreMe

[TpucoeanHeHne MOACTAHUUN K YHEPTOCUCTEME OCTACTCsl CYIIECTBYIOIIMM U B HACTOSIIEM

MIPOEKTE HE paCCMaTPHBACTCSI.

2.2 OCHOBHBIE XapPAKTEPUCTUKH 00beKTOB PEKOHCTPYKIINHU

MecTo pacrosnoxeHust 00beKTOB PEKOHCTPYKIIHH:

Haumenosanue I1C O06acTe Paiion T'opon Anpec

T1IC «npuHCKOE)

110/35/10 kB Kocrpomckas Konorpusckuit - c. UnsuncKoe

CornacHo TexHHUECKOMY 3a/1aHUIO HA MPOEKTHUPOBAHKE CYIIECTBYIOIINE CXEMBI IEPBUYHBIX
COCIMHEHUI Ha PEKOHCTPYUPYEMBIX MOJICTAHIUSAX OCTAIOTCS 0€3 M3MEHEHHIA:

- OPVY-110 kB IIC «Mnbpunackoe» — «MOCTHK ¢ BBIKIIOUATENISIMU B IETISIX TPaHC(HOpPMATOPOB
Y PEMOHTHOW MEPEMBIUKON CO CTOPOHBI JTUHUI;

Bun o0GcnyxuBaHus - ¢ 1€KYpPHBIM ITEPCOHATIOM.

2.3 KpaTtkasi XapaKTepuCcTHKA PeKOHCTPYKIIUH

Jnst peanuzanuy pemieHni TEXHUYECKOTO 3a/IaHusl TI0 peKOHCTpyKiuu noactanmuii 110 kB
MPOEKTHOM JOKYMEHTAILIMEN MTPEyCMaTPUBACTCS:

Pexoncrpykuus IIC 110 kB «MnpuHckoe» — B 4yactu 3aMeHBl H3MEPHUTENBHBIX

TpancpopmaropoB Toka OPY-110 kB B memu CEKIIMOHHOTO BBIKJIIOYATEIs] CO CTOPOHBI BTOPOH
CEKIMH LIMH:
3aMeHa CYIIECTBYIOIIMX MaCISIHBIX TpaHchopmaTopoB Toka 110 kB Ha TpanchopmMaTopsl

TOKa C 3JIETa30BOM M30JISIIIUEN B KOJTMYECTBE TPEX HITYK;
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A 2.4 Bb100p 0CHOBHOTO 000pY/10BAHHUSA

B CormacHo CTO 56947007-29.240.10.028-2009 «Hopwmbr TEXHOJIOTHYECKOTO

s

< (3

= MIPOCKTUPOBAHUS TOACTAHIIMN TEPEMEHHOTO TOKa C BBICIIMM HampsbkeHueM 35-750 kB» BbIOOp

£

éf TEXHUYECKUX XapaKTEPUCTUK OCHOBHOTO OOOPYAOBAaHUS BBIIIOJIHEH 0 TOKAM KOPOTKOTO 3aMBIKAHUS
Ha muHax 110 kB pekoHCTpyHpyeMbIX mMojcTaHUui. BriOpanHoe 00OpymoBaHHE MPOBEPEHO IO

. YCTOWYHUBOCTH K ICUCTBUIO TOKOB KOPOTKOTO 3aMbIkaHus (K3).
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Pesynbratsl pacuera TokoB K3 Ha cropone 110 kB npusenens! B Tabnune 2.1.

Ta6muma 2.1 — PacueTHbie 3HAYCHHUST TOKOB KOPOTKOTO 3aMbIKaHHS

Haumenosanue I1C Mecro K3 ma mmiax Tok K3, kA
PV nanpsbkennem, kB
TIC «npunckoey OPVY-110 lhoxs =2,404

Ha mpoextupyemoii I1C 110xB npuHATO K ycCTaHOBKE HIKETIEPEYUCICHHOE 000PYy/I0BaHUE:
- 3aMeHa MaclsAHbIX TpaHchopmaropoB TokaT®3M-110b-1 VY1 Ha osiera3oBble
tpancpopmaropsl Toka TPI'-110 IV YXJIlnpoussoxacta 3A0 «DQuepromam (ExatepunOypr) —

Y pansnekTpoTsKMaIIny;

2.5 N3oasius, 3a1IMTA OT NEepeHANPSAKeHUI, 3a3eMJIeHH e

[oncranuuum pa3menialoTcs B TPETbeM palioHE 10 CTENEHH 3arpsi3HeHHOCTH atMochepsl. Ha
ocHoBanuu ['OCT 9920-89 wmzomnsuus BHOBb YCTaHABIMBAEMOro 0O0OpyAoBaHUS ¢ 3(PhEeKTHBHOM
JUTMHOW MTyTH YTEUKH HE MeHee 2,5 cM/KB.

3ammra 000pyNOBaHMS OT NPSAMBIX YAApPOB MOJIHUM OCYILECTBISCTCS MPU IOMOIIU
CYLIECTBYIOIUX CUCTEM MOJHUEOTBO/IOB YCTAHOBJIEHHBIX HA MTOACTAHIUAX.

3amuTa OT BOJH TIPO30OBBIX MEpPEHANpPSHKEHUM  OCYIIECTBISETCS MPU  [TOMOLIA
CYUIECTBYIOIIMX OTFpaHUYHUTENEH MepeHanpsKeHU M BeHTUIIBHBIX Pa3psIHUKOB.

3a3eMJIeHHE BHOBb yCTaHABIMBAEMOI'0 00OPYAOBAaHUS MPUCOECIUHSICTCA K CYIIECTBYIOIEMY

KOHTOPY 3a3e€MJICHUS ITPU TTOMOIIMU CTAIBHOM MMOJ0CHI ceueHreM 40x5 MM.

3 KoHCTpyKTHBHBIE pelleHHs

Pexoncrpykimsg I1C 110 kB «nprHCKOE)» BKIOYAET B ce0I:

- JIEMOHTaXX METAJUIOKOHCTPYKLUH Mo cymecTBytomiee oobopynosanue OPY-110 kB;

E - ycraHoBka Tpancopmaropa Toka TPT-110 IV VXJI1 (MeTasioKOHCTPYKITUH);
P
A
3.1 ®ynaameHThI 01 000PYyI0BaAHHE
E IC 110 kB «npunckoey». CyliecTBYIOLIE KeIe300eTOHHBIE JIEKHH.
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3.2 Meta/uIn4yecKue CTOMKHU 1o 000py10BaHHe

Croiiku mox o0opynoBaHHE TPETyCMATPUBAIOTCS METALTUYECKUE, WHIUBUIYaTbHOTO
M3TOTOBJICHMUS, BHIIIOJIHEHHBIE U3 TOPSIYEKaTaHOTo MpoKaTa. Marepuall MeTAIITHYECKUX KOHCTPYKIIUN
ctanb C245 no 'OCT 27772-89.

[IpokatHas ctanb, MpuUMEHsieMasl JUIsl M3TOTOBJICHUS METALTMYECKUX KOHCTPYKLMHU MO
000pyI0BaHUE TOJIKHA UMETh MPOTHBOKOppo3uonHoe mokpbitre o [OCT 9.307-88 (MCO 1461-89)
«EC3KC. TTokpbITHSI HIUHKOBBIE TOPSTUUE.

3aBojCcKasi CBapKa MPOMU3BOJIUTCS MojiyaBToMaToM B cpene CO; CBapOYHOM IPOBOJIOKOM
CBO8I'2C. Pyunyto cBapky npousBoguts o I'OCT 5264-80 snexkrponamu tuna 942 I'OCT 9467-75.

CBapHble MIBbl METALIMYECKUX KOHCTPYKLUMM MOJAKPAIIMBAIOTCS METOJIOM XOJIOAHOTO
IIMHKOBAHUs MOKpEITHEM THMa - «ProtectSteelZinc» nm « [uHKOHOMY.

AHTUKOPPO3MOHHAS 3alllUTa COCAMHUTEIbHBIX M3JEIUNA U CBApHBIX IIBOB BBIMOJHSAETCS B
cootrBercTBuU ¢ TpeOoBanusimu CHull 2.03.11-85 «3ammTa CTPOUTENBHBIX KOHCTPYKIMH OT

KOPPO3UI.

3.3 Merasinyeckue KOHCTPYKIUM (paMbl, IUIOMAAKU OOCITY:KHBAHHS) IO

o0opyaoBaHue

Merannuieckie KOHCTPYKIHUH (paMbl, TIOMIAJAKH OOCIYKUBAHHS) COCTOST U3 OTACIBHBIX
KOHCTPYKTHUBHBIX 3JI€MEHTOB, COOMPAIOTCS Ha MECTE MOHTa)Xa M COSAMHSIOTCS MEXIy COOOU ¢
MOMOIIBI0 MOHTaKHOW CBapKH.

Martepuan MeTauTm4ecKux KoHCTpyKui ctanb C245 mo 'OCT 27772-88.

[IpokatHast ctanb, NMpuUMeHsieMasl Ui WU3TOTOBJICHHS METAIMYECKHX KOHCTPYKIHHA TIOJ
000pyI0BaHUE TOJIKHA UMETh MPOTUBOKOppo3uonHoe mokpbitre o [OCT 9.307-88 (MCO 1461-89)
«EC3KC. TTokpbITHSI HTUHKOBBIE TOPSTUUE.

CBapHble MIBBl METAUIMYECKUX KOHCTPYKIHMM, KpoMe pambl PM-1, moakpammBaroTcs

METOOM XOJIOJHOTO ITMHKOBAHUS MOKPBITHEM TuIa - «ProtectSteelZincy mnn «L{luHKOHO.

o

g 3aBoJcKasi cBapka IpOU3BOAUTCS MoixyaBToMaroM B cpene CO; cBapOYHON IIPOBOJIOKOM

=

2 CBO8I"2C. Pyunyto cBapky npousBoauTh 1o I'OCT 5264-80 snexrponamu tuma 942 TOCT 9467-75.
AHTUKOPPO3UOHHAs 3alllUTa COCAVMHUTEIBHBIX M3ICINNA U CBAPHBIX IIBOB BBINOJHAETCS B

5 coorBercTBUM ¢ TpeboBanusmu CHull 2.03.11-85 «3ammra CTPOUTENBHBIX KOHCTPYKIHH OT

<

; KOPpO3UN».
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3.4 MeponpusATHUs N0 3alMTe (PYHIAMEHTOB OT pa3pyLlieHUs:

BokoBble TTOBEpXHOCTH CTOEK W (PYHAAMEHTOB, COMPHUKACAIONIMECS C TPYHTOM, O0OMa3aTh
ropstueii ONTYMHOM MAaCTHKOH 3a JIBa pasa Mo CJI0I0 XOJOAHOW OrPYHTOBKH M3 OMTyMa, pa3BeACHHOTO

OCH3MHOM HJIM KEPOCHHOM.

4 Bropuunbie nenu P3A
4.1 YcraHoBKa M IpUcoeIMHEHUE TPaHCHOPMATOPOB TOKA

[Ipu pexoncrpykuuu [1C «MapuHCKOE» MPOM3BOAUTCS 3aMEHA MACISHBIX TpaHcdopMmaro-
poB Toka 110 kB Ha snerazoBsie Tpancpopmaropsl Toka (TT) tuna TPI-110.

Hns opranumzanuu Bropuunbix neneid TT-110 kB ycranaBiauBaeTcs HOBBIM SIIIMK 3aKUMOB
TT-110 kB. B simuke 3aXKMMOB MPETyCMOTPEHA YCTAaHOBKA KIIEMMHBIX PSIOB. SIIUK 3aKUMOB 000-
pPYyIOBaH aHTUKOHJEHCATHBIM M aBTOMaTHYECKUM 00OTPEBOM C BKJIIOYEHHEM OT TePMOCTaTa.

JI1s1 TOKOBBIX TIeTNei MpUMEHSIETCS KOHTPOJIbHBIN Kadenb Tura KBBI'DHT-LS ¢ u3onsmuei,
HE TOJAJEPKUBAIOIICH TOpEeHHWE W HHU3KUM raso-abiMoBbieneHueM (LowSmoke). Jlns 3ammrthel ot
3JIEKTPOMArHUTHBIX TOMeX Kabenb skpanupoBaH. Ceuenne kadens TT-110 kB npunumaercs 2,5 MM,

KoHTponb MmaoTHOCTH 35era3a OCyIIECTBISETCS CHUTHaiu3aTopamu miotHocT. [Ipu mane-
HuM naBieHus siera3a g0 0,15MIla cpabaTeiBaeT mepBasi CTyneHb — NPEeayIpeaUTeIbHAsT CUTHAIIN-
3amus. [Ipyu 3ToM HEOOXOAMMO MPUHATH MEPHI MO YCTPAHEHHWIO YTeUkH 3ierasza. Ilpu manmpHeitmem
CHIDKEHHMHM JaBieHus anerasza 1o 0,12 MIla cpabaTeiBaeT BTOpasi CTyNEeHb - aBapHiiHasi CUTHAIM3a-
uus. [lpu naHHOM curHane HeOOXOAMMO MPHUHITh HEMEUICHHbIE MEpHI 110 OTKIIIOUEHUIO TpaHchop-

MaTopa U BBIBOJLy €r0 B PEMOHT Ji YCTpaHeHUusi aBapuu. [IpuBA3KM K CYIIECTBYIOLIUM LEMSAM pe-

JICHHOM 3alUTHI 1 aBTOMATUKH OCYHICCTBIIAIOTCS IO MCCTY IIPU MOHTAXKE.

4.2 PacueT BTOPMYHBIX Lleneil TpaHc(OpMaTOPOB TOKA

PacueT nmpou3BouTCS 0 HOMUHAIBHBIM MOIITHOCTSIM 00MOTOK TpaHchopmartopa Toka TPI'-

g

: 110 0,28/0,5/5P/5P/5P.

& Pacuer momycTuMoli Harpy3Ku MPOU3BOAUTCS 1O JaHHBIM Tabmui 4.2.1 u 4.2.2.
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Tabnuna 4.2.1 — TexHudyeckue XxapakTepUCTUKH TpaHcPopMaTopa ToKa

O6o3HaueHue
No HaunmenoBanue mapamerpa Tun (BenuunHa)
napamerpa
1 | Ucnonb3yemsiii koadduument tpanchopmanuu | K. 400/5
2 | KonuuectBo 06MOTOK - 5)
3 Kiaccel TouHOCTH OOMOTOK - 0,2S/0,5/5P/5P/5P
4 | Kon-Bo a3 - 3
5 HomuHansHAs MOIIHOCTh OOHOU OOMOTKH S2HOM 30/30/30/30/30
6 HomuHanbHas npenenbHast KpaTHOCTh kaom 20
7 HoMuHnanbHas BTOpHYHast Harpy3ka Z2HOM 1,2/1,2/1,2/1,2/1,2

Tabmuma 4.2.2 — DneMeHThI U XapaKTEePUCTHKA

No | DneMeHTHI XapakTepucTuka
Oo6motka 02,S (dhaza A, Bu C)
1 | Kao6emns ot TT no KU-10 Ceuenue 2,5 MMZ, uiiHa 35M, (MeJib)
2 | IlpoBox ot KN-10 1o cueTunka Ceuenue 2,0 MMZ, uTiHA 2M, (Mefb)
3 | Cueryuk Momnocts 0,1 BA
Oo6motka 05 (paza A, Bu C)
1 | Ka6ens ot TT mo nmpubdopos Ceuenue 2,5 MM%, JuHa 35M, (menp)
2 | HluToBoit mpudop MomnocTh 2 BA
3 | [IpeobpazoBarens «I1pu3» 0,1 BA
Oo6mMmortka 5P
1 | Ka6emns or TT mo OITY Ceuenue 2,5 MMZ, mHa 70 M, (Mens)
o 2 | DII3 1636 Momuocts 7 BA
E Oo6mMmortka 5P
=
@ 1 | Kab6emns ot TT go OITY Ceuenue 2,5 MMZ, mHa 70 M, (Menp)
2 | DII3 1636 Momaocts 7 BA
% O6Mmotka 5P
=
= 1 | Pesepn
=
=
g
o Jluct
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Ceuenne kabeseli BLIOMpAaeTCa U3 YCIOBUS MEXaHHYECKOH MPOUHOCTH (Syug = 2,5 MM?).
Pacuer BropruHBIX 0OMOTOK TpaHc(popMaTopa MPOU3BOIUTCS MO CAMOU Harpy»KEHHONH 0OMOTKe.
Oo6moTtka SP.

ConpotuBienue kabemnei, ToJKII0UeHHBIX K 00MOTKe TpaHchopMaTopa ToKa:

. lea6

SKa6

Ryas = Pcu ; (4.1)

70
Ruas = 0,0172' 5= = 0,48 (Om).

CormnpoTuBieHre TpuOOPOB, MOAKIIOYEHHBIX K 0OMOTKE TpaHCPOpMaTopa ToKa:

2 Snpus
Rnpn6 === ; (4.2)

Lom
7
Ripus = 0z = 0,28 (Om).
CymMapHOe COMPOTUBIEHIE KOHTAKTOB, TIOJKIIOYCHHBIX K 0OMOTKE TpaHcopmaTopa ToKa:
Ryonr = N'Ry; (4.3)
Ryonr = 10°0,0001 = 0,001(0Om).
Bennuuna o011ero conpoTUBIICHHUS], MTOAKIIOUEHHOTO K 0OMOTKE TpaHCchopMaTopa:
Rosm = Rias + Rupus + Rionrs (4.4)
Rogy, = 0,48 + 0,28 + 0,001 = 0,769 (Om).
Tax kak Rygy < Zzyom = 1,2 OM, ceueHne BTOPHYHBIX KaOeIel 0CTaETC HEN3MEHHBIM.
[lepeBenieM B MOIIHOCTh BTOPHUUHBIX OOMOTOK:
So6u = Rogu Thoms (4.5)
Sosm = 0,769°25 = 19,025(B-A).

Pacuernas kpatHocTh Toka K3:

L
kpac‘{ = KIBHB::(C; (4.6)
2,404
kpacq = m = (0,00601 (O. e. )

%

E‘ A€ Lz paxe = 2,404 KA — TOK Tpex$azHOT0 KOPOTKOTO 3aMbIKaHHMsI, TPUBEICHHBIN K CBOCH
2 CTOPOHE HAIIPSKEHHS.

m

]

s

=

=

£

=

=]

=

s

=

]

=

= Jluct
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IlpegensHas kpaTHOCTE

s0 T I [ | I [
\ l— Obumotia Ne3, 4,5 5P/30

10

12

I{DIIBHH] 3ABHCHMOCTH HOMHHAJILHOH [IDEI[E.I'II:-I-IGFI KPATHOCTH 0T HAI'PY3IKH

0 5 10 15 20 25 30 35 40 45 50 55 60 65 T

Harpysxa, BA

Pucynox 4.2.1 — Kpusble npeeIbHOW KPaTHOCTH BTOPUYHBIX OOMOTOK 3aIUTHI

[Mo pucynky 4.2.1, mpu Spaer = 19,025 BA u Kp,eq = 0,00601, Touka HaXomurtcs HuxKe

KPHUBOM MPEEThbHOM KPATHOCTH, YTO COOTBETCTBYET YCIOBHUSAM HAJICKHON pabOTHI peneiiHoM 3aru-

THI.

OomoTka 0,5.

Hzm.

Komn.yu

2 Pacuer u BbI0Op ceueHus KaOemnsi BTOPUYHBIX LIETIeH BBITTOTHAETCS 10 popmyiam 4.1+4.4,
=
= ComnpoTuBieHHE Ka0OeeH, MOJKII0UeHHBIX K 00MOTKE TpaHc(hopmaTopa TOKa
A

35

Ry = 0,0172' — = 0,241(0Om).

2,5
% ComnpoTuBieHre TpuOOPOB, MOAKIIOYEHHBIX K 0OMOTKE TpaHCchopMaTopa ToKa
: 2+0,1
= RanG = T = 0,084(0M).
=

ConpoTuBJICHHE KOHTAKTOB, MOAKIIOYEHHBIX K 0OMOTKE TpaHc(hopmaropa ToKa

=
S
=
o Jluct
;;é 4400/04180/13-I131 8
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Riour = 0,1(0OM).
Bennuuna o01iero conpoTUBIICHHUS], MTOIKIIOUEHHOTO K 0OMOTKE TpaHchopMaTopa
Rogy = 0,241 + 0,084 + 0,1 = 0,425(0m).
Tax kak Rygy; < Zuom = 1,2 OM, ceueHne BTOPHYHBIX KaOeIel 0CTaéTCs HEN3MEHHBIM.

[To popmyne 4.5 nepeBesieM B MOIITHOCTh BTOPUYHBIX 0OMOTOK

Sosuw = 0,425'25 = 10,625(B'A).

Oo6motka 0,2S.
Pacuer u Bb10Op ceueHus kabenst BTOPUYHBIX IIeTIel BIoNHeTCs 1o popmynam 4.1+4.4.

ComnpoTuBieHUE KaOee, MOIKIII0OUeHHBIX K 00MOTKE TpaHchopmaTopa TOKa:

35
Rya61 = 0,0172'E = 0,241 (Om);

)

2
Rya62 = 0,0172'E = 0,014 (Om);

ComnpoTuBieHre TpuOOPOB, MOAKIIOYEHHBIX K 0OMOTKE TpaHchopMaTopa ToKa

0,1
Rl‘[pI/I6 = 5—2 = 0,004 (OM)

CymMapHOe COMPOTUBIIEHIE KOHTAKTOB, TIOJKIIOYCHHBIX K 0OMOTKe TpaHcopmaTopa Toka
Ryour = 0,1(0M).
Bennuuna o01iero conpoTUBIICHHUS], TOAKIIOUEHHOTO K 00MOTKE TpaHchopMaTopa
Rogy, = 0,004 + 0,241 + 0,014 + 0,1 = 0,359 (Om).
Tak kak Rygy; < Zzyom = 1,2 OM, ceueHHE BTOPUYHBIX KaOenel 0CTaéTCs HEM3MEHHBIM.

[To gopmyne 4.5 mepeBeeM B MOIIHOCTh BTOPUYHBIX OOMOTOK B MOIIHOCTH BTOPHYHBIX

00MOTOK

Sesw = 0,359°25 = 8,975(B'A).

daxTHyecKasi MOITHOCTh HAarpy3ku cocranisieT 29,92 npoueHToB 0T HOMUHAIBHONH MOIIIHO-

cti 00MOTKH. C 11eTpI0 HOPMaIU3alluy Harpy3KH BTOPUYHBIX IIenel TpaHChOpMaTOpOB TOKA, B Kak-

o ¢asze HY)KHO YCTaHOBUTH AOTPY304HBIM pe3uctop tunma MP3021-T-5A (cormacao MUN3022-

o

=

=

5 2006). Iocne ycTaHOBKM JIOTPY304YHOTO pe3HCTOpa MOMIHOCTBIO 4 BA - (akThueckas MOIIHOCTh

<

fsed

& cranoBHTCcA paBHOM 12,975 BA, uto cocraBnser 43,25 NpOILeHTOB OT HOMHHAJIBHON MOIIHOCTH.

s

g 4.3 O0umue pemenusi mo obecnevyeHuro IMC

=

=t

S Ha IIC MnbuHckoe Bce npuMeHsieMble ycTpoiicTBa P3A BBINIOJIHEHBI HA 3JIEKTPOMEXaHUYE-
CKOM1 aneMeHTHOH 0a3e. [1o3ToMy HOMOMHUTENBHBIX Mep 1o obecnieueHrnto IMC poBOAUTH HE Tpe-

- Oyercsl.

=

o

=

o Jlucr
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B cinydae moaepHusanuu cucreMbl P3A M ycTaHOBKHM COBPEMEHHBIX MHKPOIIPOLIECCOPHBIX
YCTPOHCTB PEKOMEHIyeTCsl TIPOU3BECTH JIOMOJHUTEIBHOE 00CIEI0BaHUE IEKTPOMAarHUTHONW 00cTa-

HOBKH Ha MOACTAHIIUU.

5 PemreHus 1o rejieMexaHuke

[IpoexToMm mo pexoHcTpykuuu noacranimii 110 kB ¢ ycranoBkoii TpancopMaTopoB ToKa U
TpaHCc(OPMATOPOB HAINPSDKEHUS] HE INPEAyCMaTPUBAETCS PEKOHCTPYKLUS CUCTEM TeJIEeMEXaHHUKH.
CucTeMbl TeleMeXaHUKH Ha PEKOHCTPYMPYEMBIX MOJCTaHIMAX CYIIECTBYIOIIHUE.

B cooTBeTcTBUU C TEXHUUYECKHUM 3aJaHUEM Ha MPOEKTUPOBAHUE 3aKJIAAbIBAIOTCA KOHTPOJIb-

HbIE KabenH oT mKagpoB3aKUMOB TPAHC(HOPMATOPOB /10 YCTPOUCTB TEIEMEXAHUKH.

6 Pemienus no AUNMCKYD

[TpoexTom mo pexkoHCcTpyKIuHu noactannuii 110 kB ¢ yctaHOoBKOW TpaHchopmMaTOpoB TOKA U
TpaHc(hOpMaTOpPOB HANIPSHKEHUS HE MperycMaTpuBaeTcs pekoHcTpykuus cucteMbl AUMCKY . Cuc-
teMbl AUMCKYD Ha peKOHCTpyUpyEeMBIX NOJICTAHIUAX CYLLECTBYIOIIHNE.

B cooTBeTcTBMM C TEXHHYECKMM 33JaHUEM Ha NPOEKTUPOBAHHE 3aKJIa/IbIBAIOTCA KOHTPOJIb-

HbIe Kabenu oT mKadoB3axuMoB TpaHchopMaTopoB 10 ycrpoiictB AUMCKYD.

@
g
g Jlucr
g 4400/04180/13-T131 0
=
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IIpunoxenne ATexnudeckoe 3agaHue

“YreepKaan”

- «i ocTpoMasHepron
___ E.A.Cmupuos

4 2012

TEXHHYECKOE 3ATJAHHUE

HA NIPOBEJEHHE KOHKYPCa 110 BRIOOpY MoapaaqiKa
Ha POEKTHPOBAHHE PEKOHCTPYKUMH nogcTavuuii 110 kB ¢ yeranoskoi tpancdopmaropor Toka 1
' TpaHCGHOPMATOPOE HAMPAIKEHHS.

1. Obuwne nonoxenus.
BuImoNHHUTL MpoekT pexoHeTpykuun Tpex [IC ¢ ycraHoekoit Tpancdopmaropos Toka M
Tparcpopmaropos Hanpsazkenus 1 10kB, pacionoxeHHbIX B

| Haumenosanne I1C O6nacte | Paiont Topox | Ajpec
B 4tlonpaatonk Koctpomckan | Mes KOii Hoeunckoe
110/10B ocTpomekad Fescrot n
T1C «Hnsunckoe» T . o
 110/35/10kB Kocrpomckas | Konorpuscxui -_ B \ __c_'PELHiCKf
TC «Huxona» 110/35/10xB | Kocrpomexas | Boxomcmﬁ___ = l nep. Kexyp
2. OdocHoBaHHE AN NPOEKTHPOBAHKN.

~ pusecTULMONHas nporpamma diannana OAO «MPCK Hewrpa» - «Koctpomasuepro» na 2014
rof.

3.  OcHoBHBLIE  HOPMATHBHO-TeXHH4YeckHMe  JokymedTni (HTI), onpeaeaswmne
TpeBORAHUSA K MPOEKTY.

—  HOPMEI TexHonoruueckoro npoekruposauus [1C nepeMeHHOr0 TOKA € BBICIIMM HAMPKEHHEM
35-750 kB (CO 153 - 34. 20.122-2006);

—  nocranosneHue npasutenectsa Pocenmiickoit Megeparpu Ne 87 ot 16 deppans 2008 r. «O
COCTaBe Pa3fesioB MPOSKTHOW AOKYMEHTALMH U TPeGOBAHMAX K HX COAEPIKAHMION;

texHrueckas nojauTHka OAO «MPCK Llentpa», yrBepxaecHHas npkazom OAO «MPCK
LlenTpa» Ne227 ot 16.08.2010 .

HOOKEHHE O TeXHHYecKo#d nmonuTuke 8 oGnacTH [T Texuonoruid, YTBEPKIASHO pelleHMeM
coseTa Jqupexropos OAO "MPCK Lienrpa" (nmpotoxos ot 30 urons 2010 r. Nel6/10);

—  CXeMbl NPHHLUHNNANLHBIE DIEKTPUYECKHE paclpefeIUTeNbHbIX YCTpOHCTR hoacTanuMi 35-
750 kB. Tunosbie pewieHns;

—  TunoBeie TpeCoBalMA K KOPNOPATUBHOMY CTHIIO oO(opMieHus OOBEKTOB ¥ TEXHHKH
(IPOM3BOJCTBEHHOrO HasuauyeHuus, npupaanekamux OAQ «MPCK Llentpa», yrBepikaeHlibie NpHKazoM
OAO «MPCK Uenrpa» or 18.01.2008 Ne 15 u npukasom ot 27.05.2010 Nel38-LIA «O preceHuH
H3MEHEHMIT M JONONHEHHH B « AnsOoM dupmentoro ctung OAQ «MPCK Uenrtpa»;

15
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- T1YD (neficTeyrollee uanaHue);
—  TITD (aefictrytoltige Wajanue);
. — TOCT 7746-2001 TPAHCODOPMATOPLI TOKA OOCupie TeXHUUCCKHE YTIOBUS
— TOCT 1983-2001 TPAHCOOPMATOPLI HANTPSDKEHM A O6uue Texnuueckue yenoeus
4. CraauiinocTs NPOEKTHPOBAHKSA.
I1 POCKT BBIMONHACTCA B COOTBETCTEBHH ¢ HACTOALIMM TCXHHYCCKHM 3a0aHHCM B 3 orana:
—npeAnpoeKTHoe odclenoBaHHe 00LEeKTa;
—paspaboTka npoexkTHOH H paboueil TOKYMeHTaLNH;
—CcornacoBaHHe hpoelcra H npO&[(THO—CMeTHOﬁ JOKYMEHTAUWH B HAJA30PHBIX Opranax.
5.  OcuoBHble XapakTepacTHRH pexorcrpyupyemoii [IC «Hosunckoer» 110/10 kB.
5.1. Cxema nepruuHbIX coeaunenuii PY 110 B — «Moctii ¢ OJ], K3 B uenax tpanchopmaropa 1
PEMOHTHOMH MEPEeMBIYKOH CO CTOPOHBL JIHHHI.
5.2. HomunansHoe Hanpsxedne: 110 xB.
5.3.PY 110 kB -~ 1um OPY.
5.4, Obenysxusanne noacraduuu: OBB.

B HanmeHoBaHHE T ObreMm W_H_—H_Hpumeqaﬁ:l—é_'_“—'
Tlpoexktupyembie TT-110xkB u TH-110kB Oyayt ycraHapnueatnLca
2 c.un 110xB 3TH 110kB
CB 110xB 3TT 110xB - BLIHOCHOTO THITa
6. Ocnosnble XAPAKTEPHCTHKH pelcoucrpyupyewlou INC «MnbnHCKOS?Y 110!35!10 kB,
6.1 Cxema nepsuHuneiX coeauHeddid PY 110 kB — MoceTtuk ¢ BhiKnIOYaTenaMM B LENAX

TPaHCHOPMATOPOB ¥ PEMOHTHOMN NePeMBIUKON CO CTOPOHE! MTHHAH.

6.2 HomuHanbHoe Hanpmkenue: 110 kB,

6.3 PV 110rkB — Tun OFY.,

6.4 Ob6cnyxuBaHUe MOACTAHUKHK: C NEXKYPHBIM rlepCOHaJlO\vl {nexypubie ¢ 8-17 Ha padodcm
MEeCTe, OCTANBHOE BPeMs CYTOK HA JIOMY)

[ Haumenosauue [ Obbem l Ipumedanue

| TTpoexTHpvemsle TF l 10xB 6},13«1' YCTAHABIMBATLCH - L
CB 110KB 1 J[T 110xB- BbIHOCHOFO THAA J_

7. Ocnonunie XapPAKTEPHCTHKH PEKOHCTPYHPYEMOoH TIC «Hukoaa» 110/35/10 kB.

7.1 Cxema nepeuyHbix coeauenni PY 110 kB — «Moctux ¢ O] v K3 B nenax rpancdopmaropa
H PEMOHTHOH MEPEMBIYKONH CO CTOPOHBL IMHHAY.

7.2 HomunaneHoe Hanpsoxenue: 110 kB.

7.3 PY 110 kB — T OPY.

7.4  OBcnyxupaHue MOJACTAHUHM: € JEKYPHEIM mepcoHanom (JexypHsie ¢ 8-17 ua paGouewm
MeCTe, OCTANILHOE BPEMs CYTOK HA JoMY)

[_._.__ Hanmenoaau_ue ] o OG‘b{:M J _ E]&Mﬁalme ]

‘ T[poe:cmpvem sle TT-110kB Synyt yCTaHaBnnna'n,cx e L
CB 110xB 3TT 1 10KB — BLiHOCHOrO THNA

o ST I0KB— ewocvoroana |
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8. OmnHcaHue OCHOBHBIX 00heMOB pabor, BK/HOYAEMBIX B NIPOCKT.

8.1 BrimosiHuTs npeanpoexTHoe obere/iopaning 0ObeKTa.
8.2 I'maHaa anekrpudeckan cxema [1C ¢ moACHUTENLHON 3anUCKOl U PEICHUAME TO TUNAM
ofopyloBaHHA.

8.3 KoHCTPYKTHRHEIE pelicHUA (YCTAHOBOYHEIC YEPTEXH) B COOTBETCTBHH ¢ BHAAMH BoIOPAHHOIO
. anekTpoobopyIoBaHHE.

8.4 BrinonHWTE CTPOWTEIBUYIO HACTh MoicTaHUME (DYHIAMEHTEL MO YCTAHABMHBAEMOE
obopyaoeanue). Tuil (GYHIAMEHTOBR OMPEAEIMTL HA OCHOBAHHH [POCKTHO-H3bICKATENbCKUX paboT.
MeTanioKoHCTPYKUMK © JO/UKHBL  OBITh  3aUIMINEHLL OT KOPPO3UH  aHTHKOPPO3HOHHEIM MOKPBITHEM,
BBLMOJHEHHBIM METOJ0M MOPAUCH OLHHKOBKH.

8.5 Mapku M NPOM3BOAMTES YCTAHABMHMBAEMBIX TPAHC(HOPMATOPOB COrNACOBATH HA CTAIMM
NPOEKTHPOREHHA.

8.6 KOHCTpYKTHBEHBEIE pelleHHs (YCTAHOBOYHBIE UYEPTEKH) - B COOTBETCTEBHM C BHIAMH
BoifpanHoro snexrpoobopyoBaHms.

8.7 Texuuueckue TpebopaHui K 00OPYIORAHHIO NPUHATL B COOTBETCTBUM C TEXHUYLCKUMM
3aaHUAME Ha 3aKynKy obopyaosanus dunuana OAQ «MPCK Llentpa» - «KocTpomasHeproy.

8.8 3anpoexkTUpPOBAT: HCOOXOAHWMOE XOJWHECTBO BTOPHUHBIX 00MOTOK Tpauchopmaropos a7
noakmoucuus YP3A, AHUVC KY3, TM.

8.9 3anpoexTHpoBaTh HEODXOAHMOE KOJIHYCCTBO KOHTPOALHLIX kadeneH orT TpaucdopmaTopos
10 AUIHKOR 3a3KHMOB, H OT ALMKOB 3a3HMOB [0 ycrpo#icrs P3A, AMHC KYD, TM.

8.10 [MpenyeMoTPeTs NPOSKTOM oBocHoBaume (pacueTsr) Tpedyembix HOMANALHBIX TEPBHYHBIN H
BTOPHYHLIX TOKOB TPaHC(OPMATOPOR TOKA, @ TAaKKe BEIHYMH MOUIHOCTH BTOPHUHBIX 00MOTOK
TpancQopmMaTopos TOKa M HarpmKkenHs (Ha OCHOBaHHH 00OCHOBLIBAIOIIHX PacHeTOB ¢ YUETOM TUIOB
MPUMEHAEMBLIX CPEACTB M3MepeHui, MX noTpeOnaemoil MOLWHOCTH, pACHETHBIX MTHUH U CeYCHHS
KOHTPOALHBIX Kabenel BTopHYHLIX Lenei).

8.11 3azeMmeHHe BHOBbL YCTAHABIMBRAEMOro O0ODYNOBAHUA BHIIONHWTE B COOTBEYCTBUW €
tpeGopanuamu [1VD M yCrnoBHAMH NpPOTEKAHUA UIMTCILHOTO HAMBOIBIIEro TOKA HECHMMETPUHHOTO
PEKHMA B COOTBETCTBHM ¢ «MeTONHYSCKUMH YKA3AHHIMH 110 3alUWTE BTOPHYHLIX Ueleh JNMeKTPHICCKHX
CTARUME W MOACTAHUMA OT MMMYABCHBIX [TOMEX», YrRep#AcHHbIMI JlenapraMesToM Hayku ¥ TeXHWKH
29.06.93 (P 34.20.116-93).

8.12 Ilpoekrom npeaycMOTpeTE Y4ET IIeKTPOMATHMTHOrO BAMAHWA [EPBHYHLIX Uemed Ha
BTOPHYHLIE LEUH, BHUTOJIHHTE Pacu€r YPOBHEH JJEKTPHYECKHX HABOAOK W TMOMEX, [PejyCMOTpPEThH
MEPOTIDHATHA MO O0ECMEYEHHIO JMEKTPOMATHWTHOH COBMECTHMOCTH, B T.4. [0 WCKNIOYEHWIO
AMEKTPOCTATHUECKOTO BAHAHKS.

8.13 Brinonwuts TpHBA3KY yCTaHaBauBaembix TpaHchopmaropos « ofopydosanuio P3A.
ACKYD, TM.

9 Peneiinas 3ammTa ¥4 ABTOMATHKA.

TexHuveckne peiieHus no peneHuod saumrre (P3A), ¢ HCNONE3OBAHHEM MUKPOMPOLIECCOPHBIX
YCTPOHACTR: i

— ofocHoBanue (pacueril) TpeOYyeMBIX HOMMHAJILHLIX TEPBUYHBIX H  BTOPHYHBIX TOKOB
TpaHCHOPMATOPOB, 4 TAKIKE BENHUYWH MOLOHOCTH BTOPHMIBIX OOMOTOK TPaHCHOPMATOPOB TOKA H
Hanpaxmetuss (Ha OCHOBAHWM OBOCHOBBIBAIOLLMX pPACUETOB € YYETOM RBHIOB YycTpoiicts P3A, mux
norpebneHns, OPHEHTHPOROUYHBIX fUTHH Kabesel, sHavenuit rokor K3 M NOTyCcTHMOH norpeimiocTH A
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KakIoro BHAA 3aIIMT B MECTE HX YCTAHOBKH, B JPYrHX TOUKAX CETH W T.IL), POBEPKA 110 KOIDPUUHCHTY
H [10 A0IYCTHMOH BTOPHYHO HATPY3KE;

.~ oDocHOBAHUE MPUHATHIX wvoaddrnpenTon TpaHchopmMal i ‘TpanchopMaToOpoB
aupdepeHuHATBHLIX  3aHT I 0BecheyeHHa NpPOrpaMMHOr0  BBIPABHHBAHMA BTOPHYHBIX TOKOB
TpanchopMaTopor (63 YCTAHOBKH MPOMEKYTOUYHBIX TPaHCHOPMATOPOB).

10 JonmonuHTeALHLIE TPEOOBAHHA K NPOeKTY.

10.1CMeTHYH) CTOWMOCTE PEKOHCTPYKIMM [IOACTAHIMH  paccuuTars B ABYX YPOBHAX UeH: B
baszucHoMm, o coctosannio Ha 01.01.2000r., u TexyuieM, C/I0JKHMBILEMCA KO BPEMEHW COCTARNEHHA CMET.

10.2BrironsuTe pasnen «3dPexTMRHOCTE HHBECTHLHE Y.

10.3BRINOMHATL - 3aKA3HBIE cretMdUKanHK Ha  OCHOBHOE CHJIOBOE, BTOPHMYHOC
anexTporexHuieckoe obopyaosanne v 3MIL

10.4 BbiMOAHWTE COTNACOBAHME [POEKTHO-CMETHOH JOKYMEHTAUMH H TNPOXOKIEHHE c¢e
JKCMEPTH3LI B HAMIOPHBIX OpraHaxX, B TOM HHCME BHIMOJHHTE METPOJOIHYECKYIO JKCNEepTH3Y, ¢
MpejIocTaRNeHUEM IKCIIEPTHOTO 3aKMOYEHUS,

10.5 JlokyMeHTauWio Mo NpoekTy NPEACTasuTh B 4 3KIEMINAPax Ha OYMAKHOM HOCHTENE M B
3MeKTpontHoM BHOe B 1 ox3semmiape Ha CD wHocuTeTe, NpH 3TOM TEKCTOBYIO H TpadHUECKyIO
HH(OPMALHIO TIPEJCTABUTE B CTAHAAPTHEIX dopmarax MS Office, AutoCAD, a CMETHYIO IOKYMEHTAIIHED
8 dopmare MS Excel, nubo B fpyrom uvcnosom dopmate, coemectenmoro ¢ MS Excel, nozronsiomem
BECTH HaKOMUTENLHBIE BEJIOMOCTH MO IOKANLHEIM CMETAM.

11 TpeboBaHHSA K NPOEKTHOH OPraHH3aUMK,
~ obnazanue HeoDXOAHMBIMY TMPOQECCHOHANLEHLIMKM 3HAHHAMH M OMBITOM [PH BbIMOJHEHHU
aHATOrHYHBIX NPOCKTHEIX paboT;
) ~ HaAW4YMe CBUAETENLCTEA O AONYCKe K padoram no pazpaboTKe NpPOSKTHOW AOKYMEHTALMWW AN
O0BEKTOB  KANMTAIBHOID CTPOWTENKCTBA, OGOPMIEHHOrD B COOTBETCTBHH ¢  TpeBOBAHHAMH
AeHcTRYOero 3akonoaarenscTea P® u yerasa CPO;

~ TIpMBIEYEHHE cyONoApAIYHKa, a Taloke BeOOp THNa oDopya0BanHsA H 3aBOAOR HIroTOBHUTENEH
TIPOH3BOUNTCSA MO COrNMACOBAHHIO € 3aKA3UHKOM.

12 TIpoexTHan oprann3anus B npage.

— 3anpalMearbk HCOGXO;{HMBIC A0A NMPOCKTHBIX paﬁn'r AJaHHbIE [0 HOapaMeTpaM CTPOALICrocsH
00beKTa, NPHCOEIHHAEMBIX MOTPedHTENeH U KOHQUrypauHH NHTAIOMEH CETH B paHOHC CTPOUTENBECTRA;

— BECTH ABTOPCKMH HAN30p 34 CTPOMTENLCTEOM 0OBEKTA M COOTBETCTEHEM BhITIONHAEMEIX padoT
[IPOCKTHOH NOKYMEHTALHH.

13 CpokH BHINOJIHEHHA UPOEKTHLIX padoT.
Cpok# BbinoHeHHs pador A0 31.05.2013r.

TMpoexTHbie paGoThl BLIMOJIMAIOTCA B COOTBETCTBHH ¢ COMJIACOBAHHEIM € 3aKasuHKom rpadukom
BBITIONTHEHHS paboT.

14 PaspadoTan#Hasi NPOeKTHO-CMETHAA [JOKYMEHTRUHHA SABJSETCH CODCTREHHOCTLH)
3akaz4qnKa, H Nepefayua ee TPeTEHM NHIaM 0e3 ero COrJACHA 3anpenaeTces.
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5

15 MNpodeccHonanbHas OTBETCTREHHOCTH MNPOEKTHOH OpraHM3auHM  A0KHA  ObITL
3aCTPAXOBAHA. '

16 - CToHMOCTB H YCIOBHS OIIATEL,

Pacuer 3a BbInomieHHsle pabGoThl Mpou3BoAUTes B TeyeHHH 30 (rpuauar) padounx AHeH c
MOMCHTA TIOANMCAHMA CTOPOHAMH AKTOB BHITIONHEHHBIX paboT (popma KC-2).

H.o. 3aMecTurens I'ITaBHOIO HHIKCHEDPaA — :
HavanbHuka Y BC %ﬂ’/ A.H.Epux

Hauaneuuk cnysGel P3AMUM — C.1I0.I'ycer

Havanehnk otnena MuK35— riasHstit MeTponor A.B.Kupeer

Beaywwmit ursxenep OOuPCY W C.H.[Metpos

Hananpink COCHATYUMT - ALA Mubaes
3aMecTHTE s MIABHOTO UHIKEHEPA
110 OMePaTHBHO-TEXHONIOTHYECKOMY YIpasieHuto (HauansHik 11YC) I1.B.Konorunos

Jlucr

4400/04180/13-1131 15

Hzm.

Komn.yu

JTuct [Nemok.| Ilomm. Jlara




(oznacobaro

20

B/1-T10 «B B/1-110 kB
WnbuHckoe -Hoburckoe [ycebo -MnbuHckoe
(B A CBA
f aswe as2pc 1
= . o =
U] |
[
aswic ]\—h- j f asw2s
Yemarabnubaemoe ooopydobarue Ha [1C Wiburckoe ‘:_1 ) Vi aSIE TG s TAZE 9SG VG
SRR ALY
OBo3Haqenue Haumerobarue * t 'ﬂ/ I R, D_Pqpqpqpqm 1 ’ﬂ/ I *
S | e FAAA Y-
[ [
I f j 025/05/5P /5P /5P j
Tpaxc@apmamap moka 3/e2a306si0 N 1 L 1 L
TPC-110 IV 9X/11 d
1AL knm. 025/05/5P /5P /5P GRTI6 T 1 arT2G
lpousbodumens - 3A0 “FHepzomai -Ypannekmpomaxmaw ) )
arie arz
TAT1G %% TAT2G %E
FVT16 FVTzG
HZ1+—¢ HZ1—¢
FYNTIG QSNTTG / T FYNT2G QSNT2G / 2
B 4— HIE<4—
I [ I Y
—4 35 kB —4 35 kB
L 7@ I
10 kB 10 kB
§ YmonwenHsimu AurusMu nokaaHo BroBs ycmanabaubaemoe odopydobanue .
3
5
Sa)
4400/04180/13- 113 1
]
S
> PexoHcmpykyus [1C 110 kB “WibuHckoe
E Mam \Konyd | lucm | Ndok. | [lodn fama
= Paspad. Pamob y el Cmadus /lucm /lucmob
[pabepun Anexcandpob ‘é# IneKmpomexHUYecKue peweHus p /
S Puyk. 2p )
g Hay. omd Anexcanipob
= o et d# f [IpUHYUNUA/LHAS 3/EKMPUYECKas CXEMO 000 “HI - Swepzonpoexm LK -
g HKoHmp Po0uoros a il P 2. Yedokcapy 2013 2.
i Xypabers
—

bopmam A3




	Состав проекта
	Справка главного инженера проекта
	Пояснительная записка
	1 Общие сведения
	1.1 Основание для разработки
	1.2 Исходные данные для проектирования
	1.3 Климатические и геофизические условия на площадке строительства
	2 Электротехнические решения
	2.1 Присоединение подстанций к энергосистеме
	2.2 Основные характеристики объектов реконструкции
	2.3 Краткая характеристика реконструкции
	2.4 Выбор основного оборудования
	2.5 Изоляция, защита от перенапряжений, заземление
	3 Конструктивные решения
	3.1 Фундаменты под оборудование
	3.2 Металлические стойки под оборудование
	3.3 Металлические конструкции (рамы, площадки обслуживания) под оборудование
	3.4 Мероприятия по защите фундаментов от разрушения
	4 Вторичные цепи РЗА
	4.1 Установка и присоединение трансформаторов тока
	4.2 Расчет вторичных цепей трансформаторов тока
	4.3 Общие решения по обеспечению ЭМС
	5 Решения по телемеханике
	6 Решения по АИИСКУЭ
	Приложение АТехническое задание
	Графическая часть
	4400/04180/13-01 Принципиальная электрическая схема ПС 110 кВ «Ильинское»

