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AHOTAIUA

B kBanmudukanmonHoi paboTe mpencTaBiieH MPOeKT peKoHCTpyKiuu OPY
220 xB IIC 220/110/10 kB «Komcomombckasn» - @umman [TAO «DCK EDCy» —
Maructpansubie snektpudeckue cetu (MOC) Bonru. IlpuBeneHsl OCHOBHBIE
norpeduren IIC 220/110/10 kB «KomcoMosbckas» HW HMX TEXHHYCCKHE
napaMeTpel. PaccunTtaHa — BeJNWYMHA ~ HArpy30K  JJIEKTPONPHUEMHUKOB U
UCITIOJIb3yeMasi MOIIHOCTh OT 3HeprocucreMbl. Paccunransl Toku K3.

PaboTa BkItOUaeT B ce0s cienyronme BOIPOCkI 0 3aMeHE 000pyI0BaHMS:

3ameHa BBICOKOBOJILTHOTO o0opynoBanust OPY- 220 kB;

[IpoBepka Ha 3arpy3Ky CyHIECTBYIOUIUX aBTOTPaHC(HOPMATOPOB;

YcTaHOBKAa COBPEMEHHON MUKPOIPOLECCOPHOM 3aIUTHI.

PaboTa cocTouT M3 MOSICHUTENBHOM 3allMCKU Ha 51 nHcTax, coieprkamias
17 tabmum, 10 pucyHkoB, rpadudeckas 4acTh MpEACTaBICHA HA IIECTH JINCTax

dbopmara Al.
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CHMCOK HCIIOJIb30BAHHBIX HCTOYHUKOB



BBenenue

Jist Poccun mpoOsema 37eKTpOCHAOXKEHHUSI TOPOAOB U MPOMBIIUICHHBIX
LEHTPOB UMEET 0COOYI0 3HAYMMOCTb, IIOCKOJIbKY OOJbIIasl YacTb €€ TEPPUTOPUHU
HaXOAMWTCA B CYpPOBBIX KIMMAaTHYECKHX 30HaX, U TpeOOBaHMUS K HAJEKHOCTU
CUCTEM DJIEKTPOCHAOXKEHHUS TOJKHBI OBITh OUEHb JKECTKUMHU.

PaGora mnocesmena wmoxaepuuzauun  OPY-220 kB  noHusuTtenbHOM
noacranimu  (IIC) @®ummana IIAO «®CK E3C» — MarucrpanbHbie
anektpuueckue cetu (MDC) Bomrm TIC 220/110/10 kB «Komcomoinbckasy,
KOTOpast OTHOCUTCA K BBICOKOBOJIBTHBIM MOACTAHIIMSAM CHCTEMOOOPAa3yIOIIe CeTH
sHeprocucteMbl Camapckoil 007acTH, SBISETCS OJHOM M3 CaMbIX KPYITHBIX
y370BBIX noactaHuui Kunenbckoro paiiona Camapckoil obOnactu. BreiOpanHas
TemMa paboThl ABISETCA akTyalbHOW, T.K. cxema OPVY-220 xB IIC 220 kB
«Komcomonery BBIIOJIHEHA II0 YOPOIIEHHOM CXE€M€ C HCIOJIb30BAHUEM
OTJIETUTENEH C KOPOTKO3aMbIKaTEIsIMU o BBICOKOM CTOpPOHE
aBTOTpaHC(POPMATOPOB, YTO MPHUBOAUT K MIIHIINHEH padOTe KOMMYTAIMOHHOTO
000OpyZOBaHUSI U OTKIIIOUEHHMIO MUTAIOMIMX MNPUCOEAMHEHUN MpH cpadaTbIBAHUU
ycTpoiicTB P3A aBToTpanchopmMaTopoB, UTO SIBJSETCS HE JOMYCTUMBIM.

[lenpt0 PEKOHCTPYKIIMU SIBJISIETCS yCTPAHEHUS PHUCKOB HapyIICHUS
anekTpocHadxkenus: notpedureneit [1C 220 kB Komcomonbcekas, CylecTBYOMUX
13-3a HAJIMYMS HEAOCTATKOB TEXHUYECKUX PELIEHUH 0 ynpouieHHol cxeme OPY-
220 kB IIC 220 xB Komcomoinbckasi, HE COOTBETCTBYIOIIMX TpPEOOBAHUSM
HAJIE)KHOCTH, ITyTEM 3aMEHBI AJIEKTPOOOOPYA0BaHUS YcTaHOBIeHHOTO Ha OPY-220
kB I1C 220/110/10 kB «KomMcomonbckasy».

CornacHo MOCTaBJICHHOM 11eJId, B KBAIM(PUKAIUOHHON paboTe peliaroTcs
CJIeIyIOLIUE 3a/1auu:

- IlpoBepka Ha 3arpy3kKy CYLIECTBYIOIIHMX aBTOTPaHC(HOPMATOPOB MapKu
AJ1-1-125000/220/110/10-68Y1 u A/1-2-125000/220/110/10-68VY1;

- 3aMeHa BBICOKOBOJIbTHOTO 00opyaoBaHusi Ha ctopoHe 220 kB nHa Ooinee

COBPEMCHHOC,



- Pacuér TokoB K3 i MakcMMaibHOrO M MHHHMAJIBHOIO PEKHMOB
paboThl, a TaKXke BBIOOP M YCTAaHOBKA COBPEMEHHBIX MHUKPOIIPOLIECCOPHBIX

YCTPOMCTB PEJNEUHON 3aIUTHI U ABTOMATUKH.



1 O0mas xapakTepuCTHKA 00beKTa MPOEKTHPOBAHUA

1.1 Onucanme saekrpuyeckoir 4yacru OPY 220 kB 1IC

«KoMcoMoJIbCKas»

I1C 220 kB «KomMcoMoJier» OTHOCUTCS K BBHICOKOBOJIBTHBIM ITOJICTAHIIASM
cucTeMooOpasyroleit cetn 3HeprocucteMbl CaMapckoil 00JacTH, SBISIETCS OTHON
M3 CaMbIX KpYIIHBIX Y3JO0BbIX nNoacTaHuuid Kunenbckoro paiiona Camapckoi
o0nacTu M OCHOBHBIM HcTOouyHHUKOM c. Komcomornenr Camapckoit obnactu. B
aIMUHUCTPATUBHOM OTHOIIECHUHU ILJIONIA/IKA TOJACTAHIIMN PACIIOJIONKEHA IO aJIpecy
Camapckas o6nacts, Kunenbckuii paiios, n. Komcomonbckuit, yi. lllkonsHas 33.

IIC 220 kB «KoMcomoibCkas» SBISIETCA IEUCTBYIOIIEH, TOJ BBOJA B
sKcIuryatanuto 1972.

IIC 220 xB «KomcoMonbckas» HMMEET CHEAYIOIIME OCHOBHBIC
XapaKTePUCTUKHU:

- YcranosnenHas MoniHocts 250 MBA;

- Homunanehbie Hanpsbxenus 220/110/10 xB;

OcHoBubiMu notpedutensimu [1C 220 kB «KomcoMonbckas» SBISIOTCS
pernonansubie noapazaenenus OAO «Pocuedtsy, OAO «Poccuiickue sxene3Hbie
noporum», c¢. Komcomomenr Camapckoit o0jiacTv, a Takke MOTpeOUTeNH
NpeanpusiTis  arpornpomeinuieHHoro  kommekca. Ha  IIC 220 kB
«Komcomonnckas» ycranosiensl 1sa AT 220/110 kB: AJI-1 u AJl-2 MOIITHOCTBIO
no 125 MBA. AJI-1 npucoenuHeH 4yepe3 OTIASIUTEIb C KOPOTKO3aMbIKaTeIeM K
orsetBieHuemM oT BJI 220 kB KyiiOpimesckas — HoBoorpagnas memp 1. AJl-2
MPUCOEAUHEH 4Yepe3 OTIEIUTENh C KOPOTKO3aMbIKaTelieM OTBeTBieHHeM oT BJI
220 xB Kyiiosimesckas — HoBootpagHas tiens 2.

CymectByromass OPY 220 kB IIC 220 kB KomMcoMornen BbINOJHEHA MO
TUNIOBOM  ympoméHHoil cxeme 220-4 «aBa 0OJloka C HEABTOMATHYECKOU
MEPEMBIUKON CO CTOPOHBI JINHUW». HelocTaTKOM JaHHOW CXEMBI SIBJISIETCS HU3Kas

HaAC)KHOCTDh, B CBA3H C W3JIMIHEN pa60T0171 KOMMYTAalIlUOHHOT'O 060py,HOBaHI/I}I 141
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otkimoueHneM nutaromumx npucoenunenuit Ha [1C 500 kB KyiiObimesckas npu
cpabarbiBanun ycrpoiictB P3A  aBtorpanchopmatopoB Ha IIC 220 kB
Komcomornbckas. B ¢Bsizu ¢ 3TUM HE0OXOMMO MPOBECTH MOJICPHU3ALINIO, 3AMEHY
U YCTAaHOBKY  JIONOJHHUTEIBHOIO  3JIEKTPOOOOPYTOBAHUSA: AJIETa30BbIe
BBIKJTIOUATEIN ¢ 3aMeHou 3amuT 1 aBToMaTuky Ha [1C 220 kB «Komcomortemy

KonndyecTBO 1 MOIITHOCTH CHITOBBIX aBTOTPAHC(HOPMATOPOB:

- AJI-1 125 MBA 20/110/10 xB;

- AJl-2 125 MBA 220/110/10 xB;
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B OPY 220 kB ycranoBieHsl, BBIHOCHbIE TpaHchopmaTopbl Toka TOH/I-
220, paswenunutenu PHJI3-220/630, ¢ py4HbIMH NPHUBOJAMH Ha TJABHBIX W
3a3€ MJISTFOIIIAX HOKaX, OTIEIIATEITH TPEXITOTIOCHBIC 0/1-220M/630,
tpancopmaropel HanpsbkeHus HK®D-220, paspsauuxku BentwibHbie PBC-220.
O6opynoBanue OPY 220 kB mopanbHO 1 pu3HUECKH ycTapeno U TpeOyeT MOJHON
3aMEHBI.

B cootBerctBUM co «CxeMol M MporpamMMoil pa3BUTHS SHEPTOCHUCTEMBI
Camapckoii obOmactn Ha 2014-2020 r.» W ¢ TEXHUYECKMMHU YCIOBHUSAMH Ha
TEXHOJIOTUYECKOE MTPUCOCTMHEHNE SHEPTONPUHUMAIOIINX YCTporcTB 110 2020 roga
manupyercss npucoenunenue BJI 110 kB x OPVY-110 kB IIC 220 kB
«Komcomonnckasi» mnotpeodureneir OAO «OpenOypruedts» (IIC 110 kB
Hesrteropckasi-2»), uro TpeOyer mnoBbiieHuss Hanexuoctu I[IC 220 kB
«Komcomombckasy».

[Tpu mpoBeaeHNN pacyeTOB PEKUMOB pabOTHI dnekTprueckoi cetn 110 kB
U BBIIIE C YYETOM IUIAHUPYEMBIX K TNOJAKIIOUEeHHI0 mnoTpeduteneir OAO
«Openoypruedtsy, mnpuieraromeid k IIC 220 kB «Komcomonbckas» B
COOTBETCTBHM cO «CXeMOU U MporpaMMoin pa3BUTHS dHEprocuctemMbl Camapckoit
obnmactu Ha 2014-2020 r.», 1 JETHETO U 3UMHETO Makcumyma Harpysku 2020
roja.

['paduueckue cxeMbl MOTOKOpPACIIPEACIICHHS MPEACTaBICHBI HA PUCYHKAX
1.2u1.3.

AHanu3 pe3ynbTaToOB PacyETOB PEKMMOB PabOThI JIEKTPUUYECKON CETH C
Y4ETOM CYLIECTBYIOIIEH cXembl »3iektpuueckux coenunenuit [IC 220 kB
«KomcomomnbcKkas» Mokaszaia, YTo: - Ha CXEME JIETHEr0 M 3MMHEr0 MakCUMyMma
pabouero aas 2020 TOg0B ¢ y4eTOM aBapUHWHOTO OTKIFOYCHHS CHCTeMbI IHH 220
kB [IC «KyiiObImeBckas» meperpy3ka CyIECTBYIOIIUX aBTOTpPaHC(HOpPMATOPOB
AJl-1 u AI-20TCyTCTBYET.

Takum 00pa3oM, OTCYTCTBYeT HEOOXOJUMOCTh B 3aMEHE CYIIECTBYIOIINX

TpaHc(hHOpPMATOPOB.
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1.2 O0beMbl peKOHCTPYKIMYU MOHU3UTEIbHOM MOJACTAHIINH

CornacHo 00beMaM PEKOHCTPYKIIUH IJIAHUPYETCS IPOU3BECTH CIEAYIOIINE:

- Pexonctpykums OPY 220 kB: 3aMeHa 3JIEKTPOTEXHHYECKOTO
obopynoBanus 220 kB;

- VYcraHoBKa  BMECTO  pa3psIHUKOB  YCTPOMCTB  OTpaHUYCHHSA

nepeHanpspkenuit Tuma OITH.

1.3 Texuuueckue pemienusi npu pexkoncrpykuuu OPY-220 kB IIC 220

kB «KoMcoMmoJ/ibCcKasg»

[Tpu paccmoTpenuu Bompoca pexonctpykmuu OPY - 220 kB I1C 220 xB
«KoMcoMonbcKasi»  mpenjaraeTcs TpPU  BapUaHTa CXEMbI  BJIEKTPUYECKUX
coequuenniit OPY 220 xB:

1. OPY 220 xB mo cxeme 220-4H «J/IBa Oyioka ¢ BBIKIIOUATEIISIMH U
HEAaBTOMATHYECKOW MEPEMBIYKON CO CTOPOHBI JTUHUN;

2. KPYD mno cxeme «Omna pabodasi CEKIIMOHMPOBAHHAsI BBIKIIOUATEIIEM
Clly;

3. OPY 220 kB mno cxeme 220-5H «MoCTHK C BBIKJIIFOUATEISAIMU B TICTISAX
JIMHUM ¥ PEMOHTHOM NIEPEMBIUYKOM CO CTOPOHBI JINHU.

B EpBOM BApHUAHTE, PEKOHCTPYUPYETCS CYILIECTBYIOLLIEE
pacupeaeauTebHOE YCTPOUCTBO OTKPBHITOTO TUIIA C 3aMEHOM Bcex noprainoB OPY
B TOM YHCJIE W SIMEUKOBBIX MOPTAJIOB, 3aMEHOM CYIIECTBYIOIIETO 000PYyI0BaHUS
OPY Ha CcOBpeMEHHOE W YCTAaHOBKOM [IBYX DJJIEra30BbIX BBIKJIKOYATEIEH CO
ctoponsl 220 kB aBToTpanchopmaTopos.

Y TaHHOTO BapuaHTa €CTh CYLIECTBEHHOE TPEUMYILIECTBO:

-MUHUMAJIbHOE KOJIMYECTBO BbIKItOUaTenaed 220 kB, 4To CyIIeCTBEHHO
CHMXKaeT 3aTpaTbl KaluTajdbHbIE M  OKCIUTyaTallMOHHBIE  3aTpaThl  Ha

pekoHcTpykiuto u 3kcruryaraiuio OPY-220 kB I1IC 220 kB «Komcomoinbckasy;
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- TumnoBas anekrpuueckas cxema OPY 220 kB 220-4H «/Ia Gioka c
BBIKJTIOUATEISIMA W HEABTOMATUYECKOM TMEPEMBIUKOW CO CTOPOHBI JIMHUN
oOecrieunBaeT HEOOXOAWMBIC TPEOOBAHMS TPEIBSIBIICMBIE K OTBETBUTCIHHBIM
MOHU3UTENBHBIM moacTaHusIM 220 kB B cootrBerctBuuM co crangaptom I[IAO
«®CK E2C» CTO 56947007-29.240.30.010-2008 «Cxembl U MpUHITUIIHAIIbHBIC
AIEKTPUYECKUE PACTIPEICIUTENBHBIX YCTPOUCTB oAcTaHui 35-750 kB. Tumnossie
pelIeHus

Bo Brtopom BapmanTe, mpemnaraercsi crpouTenbcTBo 3PY-220 kB,
MIPEAIOJaraeTcss CTPOUTEIHLCTBO OAHOATAXHOTO 3aaHus. [logkmouenue saeek 220
kB x BJI u k aBTOTpanchopmaTopaM ocCymIiecTBIsETCS 0JHOGA3HBIMU KaOensMu
220 xB w3 cmumrToro mommdTHicHA. J[aHHOE pemieHWe JaeT BO3MOXKHOCTH
MPOBENCHUs] padOT B YCIOBUSIX JEHCTBYIONIECH MOJACTAHIIMM 0€3 OTKIIOUEHUs Ha
mutenbHoe BpeMsa BJI 220 xB. CrpourtensctBo 3manust KPYD 220 kB moxHO
ocymiecTBuTh 0e3 orkmoueHus BJI 220 xB. Otkxmouenune BJI 220 xB Oynmer
HE0OXOMMO TOJILKO Ha BpeMs MOAKIIoueHus K suerikam KPYD.

OnHako, y JaHHOTO BapuaHTa €CTh HEJOCTAaTOK B KauyeCTBE BBICOKUX
KalUTAJIbHBIX 3aTpaTax MpPU CTPOUTENBCTBE C UCIOJIB30BAHUEM DJIETa30BbIX SUEEK
KPY3 220 xB.

B  Tperhem  BapmaHTe, mpearaeTcsi — CTPOUTEIBCTBO  HOBOTO
pacnpenenuTeIbHOT0 YCTPOMCTBA OTKPBITOTO TUIIA TTO CXeMe 1Mo cxeme — «MocCTuk
C BBIKJIIIOYATEISIMA B LEISIX JIMHUM WM PEMOHTHOM MEPEMBIYKOW CO CTOPOHBI
nuHuiy. JlaHHas cxeM 00J1alaeT BBICOKOM HAJIEKHOCTh, HO TIPU 3TOM HEJIOCTaTOK
JAHHOTO BapHWaHTa, 3aKJIIOYAeTCS B YBEIWYCHUM KalUTAIbHBIX 3aTpaT Ha
CTPOUTENBCTBO HOBOM miomanaku mnoxa OPY-220 kB wu  3arparax Ha
JIOTIOJTHUTEIHHBINA BHICOKOBOJIBTHBIHN 3JI€Ta30BbIC BRIKITIOYATEINb B LETISIX JIMHUN TI0
CXEME MOCTHK.

[Ipu cpaBHEHHMH yKa3aHHBIX BapHAHTOB MPEAMOYTECHUE OTIACTCS BapUAHTY
1 — OPY 220 xB mo cxeMe — «/[Ba 0;10Ka ¢ BBIKIIOUATEIIIMH ¥ HEABTOMATHUYSCKOM

MEPEMBIYKON CO CTOPOHBI JIUHUI.
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Pucynok 1.4 — Cxema OPY 220 kB 220-4H «/IBa 6;10Ka ¢ BHIKJIIOUATEIISIMU 1
HEAaBTOMATUYECKOW MEPEMBIYKON CO CTOPOHBI JJUHUWY MOcie peKkoHCcTpyKunuu [1C

220 kB «KomMmcomobckas

AN

=%

Pucynok 1.5 — Cxema OPY 220 kB 220-5H «MoOCTHK C BBIKITIOUATEIISIMU B LIETISIX
JIMHAA U PEMOHTHOM MEPEMBIYKON CO CTOPOHBI JTMHUI TTOcHe pekoHcTpykunu [1C

220 kB «KomMcomonbckas»
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[Ipu mnpoBenenun pexonctpykuuun OPY-220 kB pexkomengoBate K
UCTIOJIb30BAHUIO ClIeAyIOIIee 000pyI0BaHNUE:

* BBIKJTIOUYATEIIN — 3JIETAa30BbIE C MPYKUHHBIM IPUBOJIOM;

* TpaHcopMaTopsl TOKa — BCTPOEHHBIE M 3Jiera3oBblie 1T BBIHOCHOTO
TUIA;

* pa3beIUHUTENN — TOPU3OHTAIHLHO-TOBOPOTHOTO THMA C JABUTATEIHHBIMU
NPYBOJIaMU JIJIsl TJIABHBIX U 323€MIISIOLINX HOXKEIH;

* TpaHC(POpMATOPBI HAIPSKEHUSI — EMKOCTHOTO TUTIA, aHTUPE30HAHCHBIC,

* OrpaHUYUTEU IEPEHAIPSIKEHUS] HEJTMHEHHbBIE, CO CYETYMKOM CpabaThIBAaHUM.
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2 Bb160p cHI0BBIX TPAaHC(OPMATOPOB

MOHIHOCTI) CHJIOBBIX TpaHC(I)OpMaTOpOB OIIpCACIIACTCA Ha OCHOBAHHUH

TOd0BBIX I‘p&@)I/IKOB Harpy3kKu MMOHM3UTEIILHOMN HoACTaHIINH.

CYMMapHa}I MaKCHUMaJIbHasA Harpy3kKa IOJCTAHIINN:

Smax = 139,7 MBA.

CrnenoBaTenbHO, MOIIIHOCTh OJTHOTO TpaHcpopmaropa, MBA:

SHOM.T :Oa7°Smax ,

SHOM.T -

0,7-139,7 = 97,76 MBA.

[To BeIIEnpUBEAEHHBIM pacuéTaM B COOTBETCTBUH C I1.1.1 maHHON paboThHI

MOXHO CACJIIaTb BBIBOJ 4YTO, B CBA3HM C OXHNAACMBIM POCTOM OJICKTPHYCCKHX

Harpy3oK

I[1C 220

kB

«KoMcoMoIbCKas

HEO0XOIUMOCTH

B

3aMCHC

cymectBytomux Tpanchopmaropax AJ-1 u AJ[-2 orcyrcTByeT. B cBsizu ¢ 3TUM

nmpuMeM K ycTaHoBke aBa Tpancdopmaropa ATIIITH-125000/220/110/10 xB.

Tabmuna 2.1 — [TacnoptHbie mapameTpbl Tpanchopmatopa ATL[TH-125000/220

Karanosxabie naHHbBIE

Tun U 00OMOTOK,
Tpancopmaro | oy | " <B U, % AP, kBt AP, 1,
pa kBt | %
BH |[CH |HH | B-C| B-H| C-H | B-C| B-H | C-H
AT/IL[TH-
195000/220/100 125 230 | 115 | 11 11 45 28 |308 |[280 | 275 | 65 | 0.5

HaxoauMm mnpuBefeHHBbIE MOTEPU MOIIMHOCTA B CTad TpaHchopmaTopa Ha

X.X.:
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AP =AP _+ K, xAQ, = 65 + 0,05x625 = 96,25 kB,
roe AQ =1_, xS, . /100 = 0,5x125000 /100 = 625kBap

K, = 0,05 kBt / xBap

HOM T

Onpenenum Kod(pPUITUEHTHI 3arpy3KH 0OMOTOK TpaHCc(popMaTopa BhICIIETO,

CpCaAHCIO U HU3UICTO HaHpHX(GHHﬁ:

S, _69.83_, .

K3B = = AAE
" S, 125

o =S Sl2_ 44y
. SHOM.T 125

o = Su _1883_
- S 125

HoMm. T

OnpenenuM pacueTHble apameTpsl U, aBToTpaHchopmMaTopoB

UK.B = 0’5 : (U wBH-on T U pn-cu — U K.CH—HH) = ; ’ (45 +11- 28) =14 % !
1
Ux.c =05- (uK.BH—CH + U cuonn — uK.BH—HH) = E (11+ 28 - 45) =-6=0,

U Kk 0,5 (U wBH-oH T Uecnpn — uK‘BH—CH) = ; : (45 +28 _11) =62 %

Haxonum IPUBEICHHbBIC HArpy304HbIC noTepu MOIIHOCTH
TpaHchopmaropa:
AQ_ =U_xS [ 100=14x125000 / 100 =17500 kBap

AQ.=U_xS,_ ./100=0 xBap
AQ. =U_xS . ./ 100=62x125000 / 100 =77500 xBap

HOM T

P.=P .=P . =0,5xAP_ gy =0.5x280=160 kBt
AP’ =AP_+ K, xAQ_ = 160+ 0,05x17500= 1035 xBr

KB

AP’ =AP_+ K,_ xAQ_= 160+ 0,05x0 = 160 kBt
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AP’ =AP_ + K, xAQ_ = 160+ 0,05x77500= 4035 kBt

r ' 2 ' 2 i 2 '
P.=AP +x. AP +x._ -AP! +x. -AP/ =984,2 kBt

OnpenernsieM 3KOHOMUYECKYIO Harpy3ky TpaHcdopmaropos [1C:

S, e = Sppur o (0 —1)% _ 125000-\/2-(2—1) % _97717 kBA

[Ipu 3arpyske TpancpopMaTopoB Ha MOJACTAHIIMK MeHee yeM Ha 97,717

MBA oauH u3 TpanchopMaTopoB CIETYET OTKIIOUUTb.

Ha ocHoBanum PaCUCTHLBIX I‘pa(bI/IKOB HAarpy3kKku OIIPCACIIAIOTCA ITOTCPU

anextpodHeprun B TpaHchopmaropax IIC AW u ux ctoumocts Upw:

AW =>"n; -AP; - T, +Zi-K§ AP/ . T, = AW, + AW,
n.

PacueTHble nmaHHBIE TIO TOTEPSIM DJEKTPOIHEPTUH B TpaHChOpMaTopax
cocraBisiror AW, =3680503

CTOUMOCTh TOJOBBIX MOTEPH IIEKTPOIHEPTUH B TpaHChHOpMATOpE:

U, =AW, -C, = (1686300 + 3680503)-1,09 = 5849815 pys.

e € =% 4 g=2%5 L 0693-1,09
T, 6207.8

OnpenensitoTcsi IPUBEICHHBIC 3aTPAThI:
3, =E, -K+H=E, -K+H,+H,=0,15-15000000+1260000+ 5849815= 9359815py6

rae E, =0,15 — HoMuHanbHBI KO3QGUIMEHT 3(P(PEKTUBHOCTH;

K=2-6300000 = 126000000 py06. — KamWTadbHBIE 3aTpaThl Ha

ob6opynosanue I1C;
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Exeromnbie skcmmyaranuonnsie m3aepxkkun Mp= 10,5 mun.py6 (mms TIC

220 kB P, = 0,084).

[Ipunumaem k ycranoBku Ha IIC 220 kB «KoMcomonbckas»
aBTOTpaHcPopMaTOpsl TpaHcPopMaTopsl MOIIHOCTHIO 125 MBA. CymiectBytomue
TpeXOOMOTOYHBIE CHUJIOBBbIE aBTOTpaHchopmaropoB 125 MBA mno3Bosstor
o0ecneunTh HaaE&KHOE ICKTPOCHAOKEHUE MTEPCIIEKTUBHBIX oTpeduTeneit B 2020
r. 0e3 moraieHus Harpy3ky IpH BbIBOJIE B PEMOHT WJIM aBapUITHOM OTKIIIOUEHUU
omnoro Ttpanchopmaropa IIC 220 kB Komcomombckas. B cBsi3u ¢ 3tuMm K

ycraHoBke npuHuMaem 2x ATJIITTH-125000/220/110/10.
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3 PacyeT TOKOB KOPOTKOI0 3aMbIKAHUS

IIpu pacuerax TokoB k.3. (TK3) cocraBisiercst sjiekTpuyeckas cxema U
cXxema 3aMeIeHus1, B KOTOPOU MapaMeTphl JEKTPUUECKON CXEMbI MPEJCTaBICHbBI B
Bujae DJIC u conpoTUBICHMUIA.

Cxema 3amemenus jis pacueroB TK3 TIC 220 kB “Komcomonbckas™
npeacraBieHHas Ha pucynke 3.1. Ona Bkiouaer B cebs:  Camapckyro
HSHEPrOCUCTEMY B MAaKCUMaJbHOM UM MHUHUMAQJIBHOM pEXKHUME €€ padoThl,
CONPOTUBJICHUE CUJIOBBIX TpaHchopmartopoB. [log MakCHMalbHBIM PEXUMOM
paboThI cUCTEMBbI IOHUMAETCS TUTaHue nojcTaniuu mo Bcem BJI — 220 kB u nox
MUHUMAJIbHBIM ~ PEXKHMOM, KOTJIa THUTAaHUE OCYHIECTBIISIETCS TOJIBKO MO
HeckonpkuM JimHMSM  BJI  — 220 kB. CunoBbie aBTOTpaHchOpMaTOphI

TpaHchopmatopsl Ha ctopoHe 10 kB padoTatoT pa3aenbHo.

< =450 MBA
a B :0 5
X0,
2048 f o

ATOLTH 125000/ 220

|
ATZLITH 125000/ 220
At T A L
N~ N~
X x)
—— ——
K
110 B

7

PucyHnok 3.1 - PacueTHas cxema JJis ONpeAesieHUs TOKOB KOPOTKOTO 3aMbIKaHUS
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K1

2 >
| e
T~ |

X

X [&KB

Pucynox 3.2 - PacueTHas cxema 3aMemicHUS

B ocHoBe pacueToB mojoxkeHa Mmeroauka corimacuo PJI 153-34.0-20.527-98
«PykoBomsmMe ykKazaHusl 1O PacuyeTy TOKOB KOPOTKOTO 3aMBIKaHHUS U BBIOOPY
3IIeKTPooOOpyT0BaHU»[5].

ConpoTHBJICHHE B pacdyeTHOM Touke i onpenenenus TK3, (Ha muHax

BH nozacraniuun) onpeaensioT mo hopmyiie:

X Ugp,y - (1—AU)-U
XHH.M”\] — Ui[[.[ |: C.MAX + CP.BH K.MIN i|

U CP.BH ° (-_ AU : 100- SH.TP
X — UZ . |:XCMIN UK.MAX :|
HH.MAX HH 2
UCP.BH 100- ST.TP
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rae, U, - HOMUHaNbHOE HampshkeHue Tpancopmaropa cropoust HH, 10,5 kB;

Toku Tpexdaznoro K3 na mmuax HH moxacranmmm ompenensroTcss mo

BBIPAKECHHUIO:

| zggjﬂgggf-
K.HH.MAX )
x/g ) XHH.MIN
|(3) _ U HH
K.HHMIN — :
x/g ) XHH.MAX

[IpuBenenue ykazanubix TOokoB K3 k cropone BH Tpancdopmaropa

IPOU3BOAMTCS C  y4ETOM  HM3MEHEHud KodpduuueHta TpaHchopmanuu

TpaHcopmaropa nepexiatoyatenem PITH:

| & =1® _ Y
K.BH.MAX K.HH.MAX ’
Ue -(1—AU)

NONTC) Y su
K.BH.MIN K.HH .MIN U

BH.MAX

OnpenenuM conpoTuBieHue dHeprocuctemsl mmHax 220 kB noacrannmn

«tOxHASNY:

U 2 2
X e == =29 31750 Om;
S., 5000
U 2 2
c 2% =8.066 Owm;

X =—C =
MM s, 5500

Haiinem conporuBnenus tpancopmaropa ATJIIITH-125000/220

HaxoaAMeErocda Ha moaCcTaHuu.

JIns nmepBo# 1 BTOpoi cexumu muH 10 kB:
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XHHS.MIN =

10,52{ 584 230-(1-016)-9,52

< =0,519 Ow;
230 [ 230-€-016 _ 100 - 40

18,976 N 19,59
230° 100 - 40

X s max =105 l: ]=0,728 Owm.

OHpCI[eJ'II/IM HaIpsKCHUE KOPOTKOI'0 3aMbIKaHHA B MAKCUMAJIbHOM U

MHHUMaQJIBHOM pekume Ha ctopoHe 110 xB:

Uk.min =0,5(Uxk.Bc.min + Uk.ca.min — Uk.CH.cp) =
=0,5 9,52 + 17,04 — 6,5 =10,03 %

Uk.max =0,5(Uk.Bc.max + Uk.cH.max — Uk.CH.Cp) =
= 0,50 11,56 + 19,29 — 6,5 =12,175% .

OHpCI[eJISICM COIIPOTUBJICHUC K.3 !

Jlns nmmaa 110 kB

1152{ 5864 230-(1-016)-10,03

— . - =4,082 Owm;
HeMIN 230 | 230 €-0,16 100 - 40 } "

18,976 12175
X =115% .| 22 4 = =6,283 O
HEMAX [ 2302 100 - 40]
Ha cropone 110 kB:
u 110
| - CHL _ _ — 6,226 KA:
K.CH1.MAX x/§ . XCHLMIN ﬁ . 6,283
§] 115
| = HHL = =5.439 KA.
K.CH1.MIN )\/§ . XCHl_MAX )\/§ . 4,028
Ha cropone 220 kB:
§] 220
IS = HEL - =6,388 KA;
K.BH1.MAX x/§ . XHHI'MIN x/§ . 0,651
u 230
1 i = i —4.475 KA.

\/g “Xinmax B \/g 1,30
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JIns ynpoumieHus pacyeTa TOKOB K.3. B KOHIIE TPUCOEAUHEHUN pe3yJIbTaThl

pacuera Ha IIMHAX MOACTaHIIUK CBeAEM B Tabuity 3.1.

Ta6muma 3.1 — Pesynberatsel pacyeta TK3. Ha nmoactaniuu “FOxuas”

[ony4eHHble [lvner 10 xB [Mvssr 110 xB [uuer 220 xB
3HAYECHUS lcexkmma | 2cexuust | lcexkmmsa | 2cexuust | lcekmmsa | 2cexuus
1% raxs KA 19,803 19,803 6,226 6,226 6,388 6,388
13 mins KA 15,439 15,439 5,439 5,439 4,475 4,475
Ximax, OM 0,519 0,519 4,082 4,082 3,175 3175
Xi.min, OM 0,72 0,72 6,283 6,283 8,07 8,07

3.1 Pacuyer yaapHBbIX TOKOB

Vnapueiii Tok K3 TpeOyercs myisi BbIOOpa KOMMYTAIMOHHOTO U
U3MEPUTEITLHOTO 000PYI0BaHUS TTO TMHAMHYECKOU CTOHKOCTH.

Onpenensiercst o dopmye :
| = 2K, 1®

raeK, - ymapHbii k03(uLMeHT, onpeaensercs mno Gopmyie

K, =[1+e La J:[uew ]:1,6

rae T,- Bpemsi3aTyXaHUs alepUOAUUEcKor cocTaBisoment Toka K3, ama 220 wu

110 kB T, =0,02 cek, nns 10 kB T, =0,01:

iyl{l :xE'KV ' IS})BH.MHH,: 2-16-6,388 =15,49 kA
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| =2 Ky 1@y e =2 1,6 6,226 =14,088 KA
Y.
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Tabnuna 3.2 - Utoru pacuera yaapHbiX TOKOB K.3. Ha muHax [1C “lOxnasn”

TTonyueHHbIe Iuuer 10 xB [Mvner 110 xB [Muner 220 kB
3HAYCHUS lcexknma | 2cexuust | lcexkmmsa | 2cexuust | lecekmmsa | 2cexuus
I ex, KA | 42,9856 | 42,9856 | 14,088 14,088 15,49 15,49
1° i, KA 34,923 34,923 12,03 12,03 10,124 10,124
Ha ocHOBaHMM TOJMydYEHHBIX pacyeToB BBIOEPEM  O0OpyAOBaHHE

noactanuuun OPVY-220 kB u paccuumtaeM ycrtaBku peneitHoil 3amutel [IC

220/110/10B «KoMcoMonbCckas»
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4 Bbi0op BbICOKOBOJBLTHOIO obopynoBanusi OPY-220 kB IIC 220 kB

«KomMcoMobCcKasg»

4.1 YcaoBusi BbIOOpPa BLICOKOBOJIBTHOIO 000PY10BaHMSI OACTAHIUI

Br160op o6opynoBaHus IPOU3BOIUTHCS MO CIETYIOLIUM MTapaMeTpaM:

1) Ilo HaNpPSEKEHUIO 3JIEKTPOYCTAHOBKH :

Un <Up (4.1)
2) Ilo MakcuMmanbHOMY pabO4YeMy TOKY :
e < Vs (4.2)
rone U, ., | . —I[acmopTHBIE TapaMeTPhl BBIKIIFOYATEIIS
3) IlpoBepka Ha OTKIHOUAIOIIYIO CTIOCOOHOCTH BBIKIFOUATEIIS :
Ino < loman (43)

4) TIpoBepka Ha 3JICKTPOJMHAMUYECKYIO CTOHKOCTH BBIMTOJHACTCS I10

CJIEIYIOUIUM YCIIOBUSIM:

by < (4.4)

Ha TepMuyecKyr0 CTOMKOCTb BBIKJIFOUATENb IPOBEPSIIOT 10 YCIOBUIO :

. (4.5)
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rae B, — 3HAYCHUE UMIIYyJbCa KBAAPAaTUYHOT'O TOKA, TapaHTUPOBAHHOE 3aBOJIOM

HU3rOTOBUTCIICM, OIIPCACIIACTCA 110 q)OpMYJ'IGI

B =17 t,, (4.6)

rjae |, — TOK TEPMUYECKON CTOMKOCTH, KA;
t. — JIOMYCTHUMOE BpeMs JIEHCTBHS TEPMUUYECKOTO TOKA MPEAETbHON CTOMKOCTH, C;
|; ¥ t, — CIpaBOYHBIE TaHHEIE;

B — pacyeTHBI WUMIYJIbC KBAJAPATHYHOI'O TOKA K.3., OMPEIEINSETCS IO

dbopmyie:

B = Ir120 : (amm +Ta \’ (47)

rae t — BpEM: OTKIIFOYCHUA K.3.:

OMmKI1

tomm = tp3+t6bll(l (4'8)

rae t,, — BpeMs AeHCTBUS penelHoN 3amuThl npuHuMaercs 0,4 c.;
tsux - COOCTBEHHOE BpEeMsi OTKIIFOUECHHS BBIKIIIOUATENs (MACTIOPTHBIM

napamerp), C.

4.2 Bpi0op BBICOKOBOJILTHOTO BbIkJIO4YaTe st OPY-220 kB

Bbi6op BbIKIIIOUYATENEH OCYIIECTBISCTCS B COOTBETCTBUH C TPEOOBAHHSIMHU
CTO 5694700729.130.10.095—-2011. «BsIknroyaTenu NEPEMEHHOIO TOKa Ha
Hanpspkenue ot 3 1o 1150 kB. Ykazauus no Beioopy» 1. 3.1 [10]. Beikmrogaress
BBIOMPACTCS HA OCHOBAHUHU COMOCTABJICHUSI €r0 MapaMeTPOB C XapaKTePUCTUKAMU

CCTH B MCCTC YCTAHOBKH BBIKIIIOYATCIII B HOPMAJIbHBIX H aBapHﬁHBIX peKnMax
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Brikmtoyatenu BeIOMpPalOT IO HOMUHAJIBHBIM MapaMeTpaM B COOTBETCTBHH C 1m.4.1

JAHHOU PaboTHI.

[IpoBepsAIOT HAa TEPMUUECKYI0O U JUHAMHUYECKYIO CTOMKOCTh. 3HAYEHUS

HOMHHAJIBHBIX IIAPpaAMETPOB KOMMYTAIITMOHHOTI'O O60py,IIOBaHI/IH BI)I6I/IpaIOT H3 psaga

ctangapTHeiX 3HadeHui mo I'OCT P 52565 -2006.

Ta6numa -4.1 YcnoBus BIOOpa BBIKITIOYATEIIS

HanmenoBanue TpeOyembie | PacuerHbie BeIMYUHbBI YcnoBue
napamerpa rmapaMmeTpsbl JUIS1 BBIOOpA BBIOOpA
BBIKJIIOYATES BBIKJIIOYATEIS
HomMunansx
0 o° UH0,11=220 Uycm. = 220 Uycm < U”"-’”
HanpspkeHue, KB
. _ | =136 A
HomwunaneHsli TOK, A | 1,,,= 2000, A pact.1 lpan < Vion
’ I =3453 A
pacu.2 s
HoMuHanbHbIH TOK| | <]
| =40 kA| | = l,, = 6,196 KA o = Vo
OTKH}O"IGHI/IH, KA 0.HOM.p 0.HOM.p nt
Tok |
o —_ HE— <
snekTpoauHamMuyaeckoi| 1, ., =100 KA i, = 15,49 kA by =T
CTOMKOCTH KA
HoMuHanbHbIN TOK
0 © lonen = 40 KA I = 60,388 KA | e < Vomien
OTKJIFOUCHUS, KA '
= > —

Tok TEPMUYECKOM] 5 =100 KA B=61962, - €,045+0,01, = B<B,
CTOMKOCTH KA x ~176" kA

1. BoiOop BbIKIIIOUATENs IO HOMUHAJIBLHOMY HarpspkeHuto HomuHameHOeE

HaIps’KCHUC BBIKIIIOYATCIIA JOJIZKHO OBITH OOJIBIIIE WIIN paBHO HOMHWHAJIbHOMY

HaIpsKCHUTIO B MECTC YCTAHOBKHU:

U

HOM

yer?

BriOupaeTcs u3 psijga HOMUHAIBHBIX TTapaMETPOB

U, ., = 220xB, Unom/ Unp.= 220/252, kB

29
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2. BwiGop BwIKIIOUATENSE 1O HOMHHAIBHOMY TOKY. [lpum BBIOOpE

BBIKITIOYATCIIA 110 HOMHHAJIBHOMY TOKY |HOM > | . BI)I6I/IpaCTCSI BCIIMYMHA M3

Harp. Max
psAla HOMUHAJIBHBIX 3HaueHui Toka. [ BJI 220 kB Kunenbckas — Ypanbckas ¢
ornaiikoit Ha [1C FOxnas (Kunenb — Ypanbckas).

liarpyax = 136 A (3umumii makcumym 2020 1. BapuaHT JneneHus TpaH3uTa
110 kB  IOxnas-Pocrammnckas-by3ynykckas/CopoynHcKas:  HOpMaJIbHO
pazoMkHyToe coctosare CB-110 kB TIC 110 kB Pocrammnackas npu padore BJI
110 kB HOxnas-Pocrammnckas-1, 2 ma 1 wmm 2 CII110 kB IIC 110 kB
Pocrammnckasa, a BJI 110 kB by3ynykckas-Pocrammnckas, BJI 110 kB
Pocrammuckas-Copounnckas Ha 2 nim 1 CIII-110 kB I1C 110 kB PocrammHckas.
Otkmouensl BJI 220 kB KyiiOsiuesckas-bysynykckas u  BJI 220 kB
Kpacnoapwmeiickas-by3ynykckas).

Jlnst aBrotpanchopmaropa AJL-1T

S o - 125000

= =0,7- 7= =3453 A
Hazp. \/g UH

|
./3-230

B cooTBercTBMM ¢ TEXHHMYECCKUMH pEeIICHUAMHK, TIPHUHATBIMHU  Ha

nojctaniuu |, BbIKIOUaTeIel npuHuMaeTcs paBHbiM 2000 A.

3. BriOop BeIKIIOUATEIS 1O HOMHHAJIBHOMY TOKY OTKIIOYeHHs. B
cootBercTBHH € 11.7.1.1 CTO 56947007-29.130.10.095-2011. «HomuHaIBbHBIA TOK
OTKJTFOUCHHS BBIOMpAETCS W3 psAla HOMUHAIBHBIX 3HAYCHUH, MO HaWOOJBIIEMY
BO3MOXXHOMY 3(PPEKTUBHOMY 3HAYCHHIO TMEPUOJUYECKON COCTABIISIIONIEH TOKa
KOPOTKOTO 3aMBIKaHHSI B MECTE YCTAaHOBKU BBIKJIFOYATEINISI B MOMEHT pa3MbIKaHUS

ero KOHTaKToB» [7]:

> | = |, = 6,196 kA, npuanmaem I — 40 kA

O.HOM O.HOM.p - O0.HOM
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4. TIpoBepsieM BbIKIIIOUYATENb MO yciioBusM K3

1o =6,388KA;i,, =15,49kA; 1, = 6,196 KA.

ITo crtocoOHOCTH Ha BKITFOUCHHE:

| =40KkA >I_, = 6,196 KA;

BKJI.HOM

lowow = 100 KA >i =15,49kA.

BKJI.HOM
[To oTkirovarorie crtoCOOHOCTH:

I = 40 kA >1 = 6,196 KA.

OTKJI.HOM

Ha oTtkiaroueHue aHepHOIIH‘IGCKOfI COCT&BHHIOIHCﬁ Toka K3:

N

a.HOM a.t?

i, =21, 7" =/2.6,388-e 071 26,06 KA,

rae T = tyoeos + 0,01= 0,03+0,01=0,04 ¢ — BpeMs 10 Havana pacxoKACHUS

KOHTAKTOB BBIKITIOUATENS, T, ., ONMPEACIIEM U3 YPABHECHUS:

i =200, - L+ e Ty,

15,49 = /2 -6,196 - (L + e %/ Tex);

orcroga T,.,.= 0,01 c.

Hst ©= 0,04 ¢ Buopw = 40%, modTOMY

o = V2 o Brops 1100 = /24040 /100 = 22,614

a.Hom

lanom = 22,6KA > i, = 6,06 KA.
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Jlnst GompiMHCTBa BBIKTIOYaTeNnel coctarisieT () T He Oomnee 40%, dto

cocraBisier ~16 kA ot npunumaemoro Toka K3 — 40 kA, (B)p B mpoueHTax B

MOMCHT pa3MbIKaHHA KOHTAKTOB BBIKJIIOYATCIIA, COCTABIIACT HpI/I6JII/IBI/ITeJILHO 7 %

ot npuHruMaeMoro Toka K3 — 40 kA .

HpOBepﬂeM BBIKJIFOYATCIIb HA 3JICKTPOANHAMHUYICCKYIO CTOMKOCTb:

TIp.CKB

TIP.CKB

= 40KA >1_,=6,388KA;

= 100 KA >i, =15,49 KA.

[lo pacueTHbIM 3HA4YeHHWSIM W B COOTBETCTBMH C M.1.3 naHHOU

KBAIM(PUKALMOHHON pabOThI

BelOepem mna OPY — 220 kB anerazoBbie

BBIKJIIOUATEIM C MPYKUHHBIM mnpuBojgoM BI'T-220-40/2500Y1 mnpousBojcTBa

OAO «DnekTpoTsmkMan»,

Ha OCHOBaHMUHM IIOJIOKHUTCIIbBHOI'O pE3yJjibTaTa B

COOTBETCTBHH ¢ AKTOM KOMHCCHH I10 IIPUCMKC OHBITHO-KOHCTPYKTOPCKOﬁ pa6OTBI

U yCTAaHOBOYHOM CepHM 3JIera3oBbIX BbIKIOYaresner tuna BI'T-1A1-220-40/2500

[TAO «@CK». [Ipu 3TOM 1aHHBIE BBIKIIOYATENIH XOPOUIO C€0s1 3apEKOMEH I0BAU B

TCUCHHUHU OKCITyaTallud Ha MHOT'HMX 3JICKTPOIHCPICTHUYCCKUX ITPCAIIPUATHAX.

Tabnuua -4.2 [Macnoptaeie mapametpsl BI'T-1A1-220-40/2500 V1

HaumenoBanue napamerpa [TapameTpsl PacueTHble BeIMUYMHBI U151
BBIKJIFOUATEIIS BBIOOpA BBIKJTIOUATEIS
HomunansHOe HanpspkeHue, kB u,,.=220 Uyem. = 220
. I =136 A
HoMuHaIbHBIN TOK, A l,..= 2500, A pactt.1 -
lpacu2=345,3 A
HomunanbsHBIN TOK
I = 40 kA I = l,, = 6,196 kA
OTKJTIOYCHHS, KA 0.HOM.p 0.HOM.p nt ’
TOKV DJIEKTPOAMHAMHUYECKOU I, .., =100 KA i, = 1549 kA
CTOMKOCTH KA
HomunanbsHbIH TOK
lomer = 40 KA | = 6,388 KA

OTKJIFOUCHUS, KA
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[Tponomxenne Tadbnuist 4.2

TOK TEPMHUYECKOM CTOMKOCTH

B=6,192,-49,045+0,01 =

=100 kA
KA 5 ) ~176" KA
[TotHOE BpeMst OTKJIIOUCHUS, CEK 0,045 0,045
CobOcTBEeHHOE BpeMs | Uyncos = 0.03 o = 0.04

OTKJIIOYCHMUS, CCK
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Pucynox 4.1 — I'abapurtnsie pazmepst BI'T -1A1-220-40/2500 V1

4.3 Boioop pazbenqunuteneiit OPY-220 kB

P&S’BG}II’IHI/ITCHH BBI6I/IpaIOT 110 HOMHMHAJBHBIM ITapaMETpaM B COOTBCTCTBUU

c m.4.1 nanHoit pabotel Ha ocHoBanmu CTO 56947007- 29.130.10.077-2011
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«TurnoBble TEXHUYECKHUE Tpe60BaHI/I$I K pa3bCAUHUTCIISIM KIIACCOB HAIIPSKCHUA 6-

750 kB» u I'OCT P 52726-2007 «Pa3zbenuHuTenn M 3a3eMJIATEIN MEPEMEHHOTO

TOKa Ha HaIIPpsKCHHA CBBILIC 1 xB u IIpHUBOABbI K HHM. O6H_[I/IC TCXHUYCCKUC

ycnoBus» [7]. IIpoBepstOT Ha TEPMUYCCKYIO U IMHAMHUYECKYIO CTOMKOCTD.

Tak kak paszbenunutenn 220 kB ycTaHaBIMBaIOTCA B OJHOW IIEMH C

BBIKJIIOYATENIEM, TO COOTBETCTBYIOUIME pacueTHble Beawauubl (U ., 1) mis

HUX TaKHe e, KaK U y BBIKJIFouaTelei [7].

Tabnuua -4.3 YcinoBus BbIOOpa pa3beUHUTEIS

Haumenosanue TpeOyembie PacueTtHEBIE BEMTUYUHBI YcioBue
y
napameTpa MapaMeTphl JUIS1 BBIOOpA BBIOOpA
BBIKJTFOYATEJIS BBIKJTIOYATENIA
HomunansHOE
UH0M=220 Uycm- = 220 Uycm < UHOM
HanpspkeHue, KB
o _ I =136 A
HomuHanbeHsbli TOK, A | 1,,,= 2000, A pacw.1 - pasn < Vion
lpaca2=345,3 A
Toxk I
o — - <
snexTpoauHamuueckoi| 1, ., =100 KA i, = 15,49 kA b= T
CTOUKOCTH KA
= 5 =
TOKU TEPMUAYECKOM] B =40 KA B=619%: -49,045+0,01, = B<B.
CTOMKOCTH KA B

=1,76"kA

Tak kak pazpenuaurenn 220 kB yCTaHABIMBAKOTCA B OJHOW LENHU C

BBIKJIIOYATCIICM,

TO BCIMYMHA TOKa IIPOIIYCKACMOI'O PAa3bCAUMHUTCICM BO

BKJIFOUEHHOM ITOJIOKCHHUH, HE OOJDKHAa OBITh MEHBIIE HOMHWHAJIBHOIO TOKa

OTKJIIOUEHUS BBIKIrOYaTes |

0, HOM

[7] cnemoBaTenbHO:

I, = 40 kA . Otcrona

I, = 2,5+40 = 100 KA.

|, = 40kA >1_= 6,196 KA.
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HavansHoe aedcTByrollee 3Ha4eHHE IEPHOIUYECKOH cocTaBgomen |

JOJDKHO OBITH OOJIBIIIC MJIM PaBHO HAYaJbHOW IEPUOJIMYSCKON COCTaBJISIOIICH
toka K3 B mannoii nenu [7].

[IpumeM K yCTaHOBKE pa3bCAMHHUTEIN TPEXIOJIIOCHBIE C  JIBYMS
KOMILJIEKTaMU 3a3eMJISIOIINX HOXKEH PI'H.2-220.11/1000-40 VXII1,
TPEXTIOIOCHBIE C OJIHUM KOMITICKTOM 3azeMiisiromux Hoxeir PI'H.16-220.11 /1000-

40 YXJI1 ¥ 0ZHOOOJIFOCHBIX C OJHUM KOMILUIEKTOM 3a3eMirstroinux Hoxel PI'H. 10

-OI1-220. 11 /1000-40 YXJIlnpoussoactea 3A0 «33TO».

Tabmuna 4.4 — Pazsequaurens tuna PT'H.2-220.11/1000-40 YXJI1

HaumenoBanue napamerpa [TaciopTHBIE 3HAUEHUS PacuerHbie
BEJINYMHBI
1 2 3
HomunansHOe Hanpsbkenue, kB 220 220
Haunbonbiiee pabodee HampshKeHUE, 230.0 930
kB
HomunansHbIN TOK, A 1000 lpaca1 = 136 A

lpacu2=345,3 A

Toxk AJEKTPOANHAMUYECKON 100 15,49
CTOMKOCTH KA
ToK TepMUYECKOM CTOWKOCTH KA 40,0 15,49
Bpemst mpoTekaHHs HOMHHAILHOTO
BBIIEP)KUBACMOI0 TOKa, CEK
- JUTS TJIAaBHBIX HOXKEH 3 0,045
- 71 3a3€MJIUTEIIS 1
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Pucynok 4.2 — I'abaputabie pasmepst PI'H.2-220.11/1000-40 YXJI1

Paswenuuurenu tuna PI'H.16-220.11 /1000-40 YXJI1 u PT'H. 16 -OI1-220.
[1 /1000-40 YXJI1lmpoussoactea 3A0 «33TO» UMEIOT aHAJIOTUYHBIC MTAPAMETPHI C
pasbenunuTenaem tuna PI'H.2-220.11/1000-40 YXJI1.

4.4 Boi0oop TpancdopmaTopoB Toka ajasa OPY-220 kB

Boi6op wu3mepurtenbHbix TpancpopmaropoB Toka (TT) BeimosHsercs B
coorBercTBHM ¢ TpeboBanusiMu ['OCT 7746-2001 «Tpanchopmaropsl TOKa.
Oomue Texundeckue ycnosus» [7] u CTO 56947007- 29.180.085-2011 «Tunossie
TEXHUYEeCKHe TpeOoBaHus K TpaHchopmatopam Toka 110 m 220 kB» [7]. TT
BBIOMPAIOT 10 HOMHHAJBHBIM TapaMeTpaM B COOTBeTcTBUM ¢ 1m.4.1 maHHOM

paboThI.
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IIpoBepsArOT HA TEPMUYECKYIO U AMHAMUYECKYIO CTOMKOCTD.

Tabmuna -4.5 YcnoBus BeiOOpa Tpanchopmaropa Toka

HanmenoBanne Tpebyembie | PacueTHble BETUYHHBI Ycnosue
rnapameTpa apameTpbl TSl BBIOOpA BBIOOpA
BBIKJIIOYATES BBIKJTFOYATENS
Homunanenoe U =220 Uyen. = 220 Uew <U,,.,
HalnpspbKeHue, KB “
. l,,,,= 1000- I =136 A
HomunaneHbIi TOK, A o pact.1- pan < Lo
500, A Ipac'{.2_ 34533 A
Toxk :
snexTpoauHaMuueckoi| |, ., =100 KA i, = 15,49 kA <L
CTOMKOCTH KA
Toxk TEPMHYECKOH B=6,1967,-€,045+0,01, =
N P B =40 KA & L2 B<B,
CTOMKOCTH KA K ~176" kA
Bpewms MIPOTEKAHMUS]
HOMHMHAJIBHOTO
3 O , 045 thtomm

BbIJICPKMBACMOI'O TOKA,
CCK

Tak kak TT 220 kB ycranaBnuBarOTCsI B OJHOM 1IEMH C BBIKJIFOYATEIIEM, TO

COOTBETCTBYIOIIIME pacueTHbie BenuynHbl (U I

pacu? pacq) I HUX TaKHC JKC, KAK U Y

BeIKIIOUatenet To U, BeIOMpaercs paBHbIM U a |

yor'? son] TIEPBUYHBIN
HOMHMHAJBHBIA TOK BBIOMpAETCs W3 psiia HOMHHAIBHBIX 3HAYCHUW TEPBHUYHOTO
toka coriacHo 'OCT 7746 — 2001 [7]: - ans stueek nunum 220 kB u qis sdeiiku
aBToTpancopmaropa BeiOupaem - 1000-500 A; BropuuHblii HOMUHAJIBHBIM TOK
TT BeiOupaercs 5 A.

Bribop Tpanchopmaropa TOKa MO KIACcCy TOYHOCTH BBITIONHSETCS B
cootBercTBUM ¢ TpeboBanuamu CTO 56947007-29.240.10.028-2009 «Hopmbl
TEXHOJOTMYECKOr0 MPOEKTUPOBAHUS MOJICTAHIMI MEPEMEHHOIO TOKa C BBICIIUM
Hanpspbkenuem 35-750 kB (HTII TIC) m.19.3.3 [7] wiacc TOYHOCTH BTOPUYHOM

oomotku mia ueneid AMMC KYD uzmepurensubix Tpanchopmaropo Toka (TT)

JOJIKCH OBITH: - IJIs1 BO3AYIIHBIX U KaOEeJIbHBIX JIMHUM C HOMHHAJIBHBIM
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HanpspkeHueM 220 kB u Bbime - He xyxe 0,2S; - mid OpUCOEOUHEHUH C
npucoeguHeHHON MontHOCTRIO 100 MBT 1 Gonee - He xyxe 0,2S

B cootBercTBuu ¢ 11.1.3 maHHOW KBaMM(PUKAIMOHHON pabOTe K YCTaHOBKE
npuMeM 3Jiera3oBblid  Tpanchopmatop Toka TOI'd — 220 — 1000-500/5 wu
Bcrpoennslii TT B BBoma cunoBoro tpancdopmaropa ATIALITH-125000/220/110
AJI-1T tuna TBT-220.

3500 3500 o

Pucynok 4.3 — I'abaputhsie pasmepst PI'H.2-220.11/1000-40 YXJI1
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4.5 Boioop OIIH gasa OPY-220 kB

OrpanuuuTen NepeHanpsHKeHUS BRIOUPAIOT MO CIICAYIONIMM MapaMeTpaM:

- HOMHUHAJIBHOMY HAINpPSDKCHUIO; - JIOMYCTHMOMY pa0odeMy HaNpspKCHUIO Ha
ammapare;
Orpannuntenn tuma OIIH — 220 kB npegnazHaueHbl i 3aluThI

3JIEKTPOOOOPYIOBAHUS PACIPEACIUTEIbHBIX JEKTPUUECKUX CETeH MEPEMEHHOTO
TOKA C HW30JMPOBAaHHOM WM KOMIIEHCUPOBAHHOW HEWUTPAIBIO OT TPO3OBBIX H
KOMMYTAIIUOHHBIX ITEPEHANPSHKECHUM.

TexHuueckue naHHble oOrpaHuuuTenei nepeHamnpspkeHus Ha 220 kB

IIpeICTaBIICHBI B TabnuIie 4.6.

Tabnuna 4.6 -TexHuueckue JaHHbIE OrpaHuYHTeNel nepeHanpspkerus Ha 110 kB

XapaKTepucTHKa OITH-220/82/10/40 YXJI1
1 2
Kiacc nanpsixenus cetu, KB 220
HomunanbHoe Hanpspkenue OITH, kB 230
HoMuHaIbHBIN pa3psiAHbIi TOK, KA 10
Ocraromieecs 250 A, kB, He 6onee 212
HaMnpsoKeHUE 500 A, kB, ne 6omee 217
npu 1000 A, kB, ne
223
HMMITYJIbCHOM OoJsee
toke 30/60 mkc 2000 A, kB, ne
C aMIUTUTYOM: Ooee )
UMITYJIbCHOM 5 xA, xB, He 6oee
258
Toke 8/20 MKC ¢
aMILTUTYI0MU: 10 xA, kB, He Oonee 275

BriOupaem orpanuuutens mnepeHanpsbkenus mapku OITH-220/82/10/40
YXJII.
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5 CoOcTBEeHHBbIE HYKIbI M CHCTEMA MOCTOSIHHOTO TOKA MOACTAHINH

Cymectytomuii IIICH 380/220 B BoInosiHeH 10 cxeMe HESIBHOTO pe3epBa.
Cucrema 3a3eMJICHHUS 1IUTA U AJIEKTPOIPUEMHUKOB MOKI04aeMbIX kK Hemy TN-C-
S. Kareropusi 31eKTpocHAOKEHUsT 3JIEKTPONPUEMHUKOB MOJKIIOUYAEMbIX K HIUTY
CH - I-a. 3anuteiBaercst ot P-1-T (TCH-1) m P-2-T (TCH-2). Ilutanue P-1-T
(TCH-1) u P-2-T (TCH-2) ocymectpisiercst or KPYH 10 kB stueiixa Ne2 u Ne21.

MormHocTy ¥ THIBI yecTaHoBieHHbIX TCH:

- TCH-1(P-1-T) — TM-400/10/0,4 kB;

- TCH-2(P-2-T) — TM-400/10/0,4 xB.

3arpy3ka TpaHcpopmaTopoB coOctBeHHbIX Hyxa [IC 220 kB
«Komcomonnckas» cocraBisier okosio 14 % - 90+18,76 = 108,76 xBt. Ilpu
PEKOHCTPYKIIMU TpeaycMarpuBaercs ypenuueHue womHoctn CH. OOmas
pacu€THasg Harpy3ka IPOCKTUPYEMBIX MOTpeouTeneit ¢ yuérom koddduimenta
CIIpOca U OJTHOBPEMEHHOCTH COCTABUT, MPUOIU3UTENBHO 49 KBT

3arpy3ka TpanchOpMaTOpOB COOCTBEHHBIX HYXKJ C YYETOM MPOEKTHBIX
HArpy30K YBEJIIMYUTCA HE 3HAUYUTENTHHO. 3aMeHa TpaHC(HOPMATOPOB COOCTBEHHBIX
HYK]I Ha cieayromuii rabaput He Tpedyercs. [Tutanue neneit oborpesa, MprUBOIOB
BBIKJIFOYATEJICH, TMPUBOJOB pa3beAUMHUTENEH, MKaQOB yIpaBlICHUS, SIIHUKOB
32)KMMOB, BHOBb YCTaHaBIMBAEMOIro 00OPYIOBaHUS, MPEIYCMATPUBACTCS C JIBYX
JIOTIOJIHUTENBHBIX MKadOB € aBTOMATUYECKUMU BBIKIIOUATENISIMH, KOTOPbIC
MOACOCAUHSIOTCS K PA3HBIM CEKIMSAM CYIIECTBYIOIIETO IIUTa COOCTBEHHBIX HYXT
(IICH). HomonHuTenbHble MKa(bl yCTAHABIMBAIOTCS Ha PE3EPBHBIC MECTa B
nomemenun 'Y, Pazpabotka nononautensHbix mkadoB H{CH BeimonHseTcs Ha
cTaauu paboueit qokymeHTaruu. OnepaTuBHBIN TOK MOACTAHITNN TOCTOSHHBIN 220
B. IHur moctosaroro Ttoka (IIIIT) 3amutan oT akKymyJsTOpHOW Oatapewu.
HomuHnanbHas eMKOCTh aKKyMYJISITOPHOU OaTapen coctaBisieT 585 A/d.

B coorBerctBun ¢ CTO 56947007-29.240.10.028-2009 «Hopmsbr
TEXHOJIOTUYECKOT0 MPOEKTUPOBAHUS TOJICTAHLIUNA MEPEMEHHOTO TOKAa C BBICIIUM
Hanpspkenuem  35-750 kB (HTIT TIC)» n. 1.13.1 «llpu mnpoekTupoBaHuU
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TEXHUYECKOTO TEPEBOOPYKEHUSI M PEKOHCTPYKLMU MOACTAHIUN IOJKHBI OBITH
ycTpaHeHbl  Je(EeKTbl, HEUCIPABHOCTM M  TMOBPEXKIEHUS 00OpYyAOBAHUA,
KOHCTPYKIIMM, YCTPOWCTB, CXEM, 3[JaHHM, COOPYKEHUMH, a TAKKE HU3MEHEHBI BCE
TEXHUYECKUE PELICHUS, KOTOPhIE HE COOTBETCTBYIOT JACHCTBYIOIIMM HOPMaTHUBaM
VI SIBISJIMCH NIPUYMHONW OTKA30B IIPU IKCILTyaTallMM NOJACTaHUMU. [Jomyckaercs
OCTaBJIATh 0€3 M3MEHEHUN KOHCTPYKUMU U TEXHUYECKHUE PELICHUs, IPUHATHIE Ha
CYILLECTBYIOLEH IOJCTAaHLUH, €CJIM, HECMOTPSA Ha MX HECOOTBETCTBHE HOPMaM,
JEUCTBYIOIIMM HA MOMEHT TEXHHUYECKOTO IIEPEBOOPYKEHUSA, OHU YAOBJIETBOPSIOT
TpeOOBaHMSM  TpaBWJI  TEXHUKM  O€300aCHOCTH  NpHU  MPOU3BOJICTBE
COOTBETCTBYIOLIUX PadOT, U B MPOIlECCE IKCIUTyaTallud He OBLJIO CIIy4yaeB OTKA30B
II0 MPUYMHAM ITUX HECOOTBETCTBUI», PEKOMEHAYETCS OCTaBuTh cucrtemy OIIT
I[IC 220 kB «KoMcomomabsckasi» 0e3 wu3MeHeHud. BHOBBR mpoekTHpyeMoe
o0OpyllOBaHHE  TOJKIIOYAeTCsl K  OJloKaM  IpeloXpaHUTeled, KOTOpbIe

YCTAHABJIMBAIOTCS HA CYLIECTBYIOIIMM IIIUT MOCTOSIHHOTO TOKA.
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6 Bb10op peJieiiHOM 3a1IMTHI 1 ABTOMATHKH

6.1 MukponpoueccopHoe peJieiinasi 3amura 1132607

MukponpoueccopHoe ycrpoictBo 3ammra [1192607 wusroraBnmBaercs
komnanueir OO0 HHIT «DKPA» (r. YeGokcapsl), ¥ BBITOJHICT (PYHKIIMM TOKOBOM
3anUThl (B TOM uncie nuddepeHuanbHoil) st aBToTpanchopmMaTopos

QyHKINHU JaHHOTO YCTPOWCTBA TAKOBBI:

- TpEXCTyIeHYaTasi MaKCUMallbHO-TOKOBas - 3amuta (MT3) ¢ He3aBucuMOi
BBIJICPKKON BPEMEHHU;

- AByxcTtyneHyaTas auddepeHuuranpHas 3ammura. llepsas crynenp -
yyBcTBUTENbHAS nu(depenmanbHas 3amura (AT) ¢ PyHkuueln Topmoxenwus,
BTOpasi CTyIeHb - AuddepenuanbHas orceuka (10).

[Tutranue ycrpoiicta [II32607 MOKET OCYIIECTBIATHCS KaK OT UCTOYHUKA
MOCTOSIHHOTO, TaK U OT KICTOYHUKA [IEPEMEHHOTO ONEPATUBHOIO TOKA.

Bce nmMeroniuecs: JaHHbIE B yCTPOMCTBE NEPENAIOTCS TUCIIETYEPY U MOTYT

00pabaThIBATHCS 110 MECTY WM AUCTAHIIMOHHO.

6.2 Pacuér ycraBok 3amurbl TpaHcdopmaTopa ¢ NpPHUMEHEHUEM

yerpoiicrea HHI22607

[TapameTpsl Tepmunaia 1122607 mi1st 3ammThl CHIIOBOTO TpaHchopMmaTopa,
co cxemoii Y/A:

— na BH — 3Be3na;

— Ha HH — TpeyronpHuK.

DnekTpudeckas Harpy3ka (MakCUMallbHas) CHJIOBOTO TpaHchopmaTtopa —
Sarpmax = 93 MB-A.

3navyeHus TokoB K3 (MakcHMalIbHBIM/MUHUMAIBHBIM PEKUM) Ha CTOPOHE

220 xB (touka K1) un mmuax 110 kB (Touka K2) npencrasnenst B Tabmuie 6.1.
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Tabmnuma 6.1 — 3aayenusa TokoB K3

BennunHa HanpspKeHUs Pexxum 29C Tox K3
MaxkcuMasbHBIHI |0 =6288A
Cropona 220 kB
MuHUMaTBHBIH | Qo =4171A
MaxkcuManbHbIN | = 6127 A
Cropona 110 kB
MuHUMaTBHBIH &, =5157 A
MaxkcuMabHBIHI IO =19840 A
Cropona 10 kB
MuHUMATBHBIH IS, =15323 A

3Ha4YCHHUS TOKOB KOPOTKOI'O 3aMBbIKAHH: B K2, IMPUBCACHHBIC K CTOPOHC BH

OIIPEACIISIOTCS 110 BBIPAXKCHUIO.

I (3)HH
K2

kT

| @BH _
K2

rae 197- tok 3x-asnoro K3 na crtopone 10 xB; ki - xoadduiment
tpanchopmarmu CT.
Toxk KOPOTKOTO 3aMBIKaHHS B MaKCHUMAaJIbHOM PEKUME

AJIEKTPOIHEPTETUUECKON CUCTEMBI.

@ 19840

| = 7% _1361A.
KeMAX ™ 220 /10,5

Tox K3 B MUHUMaJIbHOM PEKUME IJIEKTPOIHEPTETUUECKON CUCTEMBI:

jomn _ 15323

= T _1168A.
KeMIN 920 /10,5
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6.3 Pacuér ycraBok nuddepeHunaabHoil 3a1uThl TpaHchopmMaTopa

HuddepennmanpHas 3auTa peaaTn30BbIBAETCS HA OCHOBE TEPMUHAJIA TUIIA
PC83-/1T2. MeTtoanka BbIOOpa YCTaBOK MPECTABICHO HUXKE:

- Ha ctopone BH — 220 kB, ko3¢ puireHT BoipaBHUBaHUSA:

K. — IHOM.TT.BH
BL — —
\/§' IHOM.TP.BH
300
K, =—=1078, K, =108.
® J3.1608 Bl

Ha cropone HH — ko3 duiineHT BoipaBHUBAHUS:

|
_ Ywomrr.HH
Ke, = ,

I HOM.TP.HH

3000
B2 2036,05

=1022, K,, =102.

Y CTaBKH 110 TOKY HAXOAATCS:

I’Z]T 5'1,0

VCT.BH — 108 =4,63A

1 =4,6A

5-10
1 === =491A
veri = 7 0
1 =49A

YCT.HH

Toxk cpabaThIBaHUS:

1 K
(Ar  _ lverpn " Brrsn
C3.8H = ,

KCX.BH
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A %2’0’5 159,54 4

KoaddummenT ayBCTBUTETEHOCTH:

k — K3.min ,
! ICP.TO
|(2) :£_|(3)-
K3 2 K3
|2 :§~1168 =10104;
K. =ﬂ:6,33>2.
159,64

VYcTraBka Mo BTOpUYHOMY TOKY cpaOaThIBaHUS:

5'|ﬂ0
I,HCO — *CP .
YCT.BH 1
KB,l
5-6,0

|ﬂ0 _

‘Cron = Tog = 27,784. 1% ., =28 A.

5.14
ISZ/ZCOTHH =—<%,;
. KBZ
5.6,0
I;ZCOT.HH = W = 29,414. |5COT.HH =304.

Crynenb oTceuku nudhepeHITnanbHOM:

o _28:300/5

& =13 = 971,09A.

46



[To n3BecTHOMY 3HauUeHUIO TOKa Tpex(aznoro K3 B MUHUMaIBHOM peKUME

B Touke K1 Haitnem Tok aByxdasnoro K3:

J3

| i = 7.2357 = 2041A;
y _ o 211>15.
971,09

[lepBas crymeHb oTceuku Mmikada 3alIuT

132607 ynoBneTBOpSET

TpeOOBAHUSIM.
m m n
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PucyHnoxk 6.1- Penelinas 3amurta u aBTromatuka aBrorpanchopmaropa AJl-1 T1C

220 kB «KomMcomombckas
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7 HM3oasinusi, MOJIHME3AaIIMTA, 3alIUTa OT IepeHanpsiKeHui,

3a3€MJICHHEC, OCBCILICHHE

[loacTanmus pa3MelieHa B 30HE BTOPOM CTENEHW 3arpsi3HEHHOCTU. B
cootBercTBuM c [1YD (I1YD, 7 uznanue, ra. 1.9 u no F'OCT 9920-89) ynenbHas
abdeKTUBHAS UIMHHA IyTH YTEYKA BHOBb YCTAHABIMBAEMOTO OOOpPYIOBAHUS,
IpUHUMaeTCsl He MeHee 2,25 cM/kB.

N3onsiiimonHsie MOKPBIITKH OCHOBHOTO AIEKTPOOOOPYTOBAHUS
(BBIKIIIOUATENICH, pa3zbeIUHUTENICH, TpaHCHOPMATOPOB TOKA, IIMHHBIX OIOP)
BBITIOJIHAIOTCS U3 (papdopa.

3ammTa 0OOpyIOBaHUS OT NPSAMBIX YJIapOB MOJHHUU BBINOJHSAETCS B
cootBeTcTBHM ¢ PJI 153-34.3-35.125-99 «PykoBojcTBO 10 3ammTe cerei 6-1150
KB OT rpo30BbIX U BHYTPEHHUX IEPEHANPSKEHUI» YacTh 3 paszaen 9.2 «3ammra
CTAHIIUM W MOJICTAHIIMI OT MPSIMBIX yJIapOB MOJIHUWY CYIIECTBYIOIUMHU OTIEIHHO
CTOSIIIUMUA ~ MOJHUEOTBOJAMHU W  MOJHUEOTBOJAMH, COBMEIICHHBIMU  C
MPOKEKTOPHBIMU MAYTaMU.

[IpoexTupyemast pexoHcTpyupyemoe obopynoBanue OPY-220 kB IIC
KomMmcomorbeckass momafatoT B 30HY MHOKPBITHS CYIIECTBYIOIIEH MOIHUE3AIIUTHI
MOACTaHIIUH.

3amura o6opymoBanus OPY 220 kB or BomH mnepeHanpssKeHUi,
npuxonammx ¢ BJI u koMMyTanMoHHBIX nepeHanpspkeHnid BeinosHsercs OITH-
220 kB.

JIst OCylIeCTBIICHHS 3alIUTHl OT MOPAKEHUS JIEKTPUYECKUM TOKOM IpHU
KOCBEHHOM MIPUKOCHOBEHUU K OTKPBITHIM MIPOBOJISIIINM 4acTsAM
AJIEKTPOOOOPYI0BAHMS, Ha TEPPUTOPUH PEKOHCTPYUPYEMBIX AYEEK
npeaycMaTpuBaeTcsl 3azemuisitoiiee ycTporctBo (3Y), KOTOpO€ BBIMIOJHSETCA B
cootBeTcTBHM ¢ CTO 56947007-29.130.15.114-2012.

Conpotusnenne 3azemisitoniero ycrpoiictea OPY 220 u 110 xB gomkHo

cocTaBiATh He Oojiee 0,5 OM.
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3V npoxknaapiBaercs Ha TiyOuHe 0,7 M OT ypOBHS CIUIAaHUPOBAHHOM 3eMJIH.
Kopmyca a5nekTpoo6opy1oBaHUsl COETUHSIOTCS € MPOJOJbHBIMU 3JIeMeHTaMu 3Y,
IPOKJIAJIBIBAEMBIMU BJOJIb PSAJOB OOOPYAOBaHUSI CO CTOPOHBI OOCITYKUBAaHHS.
[IpononbHble 3MEMEHTHI 3Y COCOUHSAIOTCS IONEPEYHBIMU DJIEMEHTAMH, 4YTO
cioco0cTByeT 3(PPEKTUBHOMY BBIPAaBHUBAHMIO 3JIEKTPUUECKOIO MOTEHIMaNa Ha
TEPPUTOPUH  PACCMATPUBAEMOM  BJIEKTPOYCTAaHOBKU. 3Y  BBINOJHSETCA U3
MIOJIOCOBOU cTalid ceueHneM S5x40 mm2.

Bce BHOBb ycTaHaBIuMBaeMoe OOOpYAOBaHUE  IOJACOEIUHSETCS K
CYILIECTBYIOLIEMY 3a3€MJIIOLIEMY YCTPOUCTBY.

K 3azemssiromieMy yCTpONCTBY MOJCOEIMHHUTH BCE METAIMYECKUE YACTH
ANEKTPOOOOPYIOBaHUSA, KOTOPHIE MOTYT OKa3aThCs IMOJ HANpPsHDKEHUEM IPU
HapyLIEHUU U30JISLUH.

Pa3HoCTh MOTEHLIMAJIOB, KOTOPAsk MOXKET ObITh KPATKOBPEMEHHO IIPUJIOKEHA
K M3OJISIMU KaOened BTOpUYHBIX 1ened, He mnpesbimaer 2,5 kB (I'OCT P
50571.19-2000).

JlomycTuMoe HampsbKeHHe MPUKOCHOBEHHS Ha paboumx Mectrax no 'OCT
12.1.038-82 ne pomkuo npessimarh S00 B npu aynurensuoctu ummnyisca jo 0,1 c.

[Ipu BBIOJHEHUM 3a3eMJICHHSI JTOJDKHBI ObITh yuTeHbl TpebGoBanus CTO
56947007 29.240.044-2010 1o 3amuTe BTOPUYHBIX IENEH OT UMITYJIbCHBIX TOMEX.

Hampsbxkenue Ha 3a3eMIBIIOIIEM YCTPOMCTBE IPU CTEKAHMHM C HEro TOKa
3aMbIKaHUs Ha 3emitto, He mipeBbimaeT 10 kB (ITY3, n1.1.7.89)

OcBemienne OPY 220 kB um 110 xB BBINOJHEHO CyIIECTBYIOIIUMHA
IIPOKEKTOPAMH, YCTAaHOBJIEHHBIMH Ha MPOKEKTOPHBIX MAauTaXx.

BHoBb BBOAMMOE 00OpPYIOBaHME TIOMAJAaeT B 30HY CYIIECTBYIOIIETO

OCBCIIICHUA.
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3akiIo4eHue

B pabore Obur pazpaboran mnpoekT pekoHcTpykimum OPY -220 B
noxcranimu «Komcomonsckasy 220/110/10 xB.

CornacHo ycCJlOBHSIM PEKOHCTPYKIIMM ObUIa TpOM3BEACHA MpoBepKa
cymecTBytomux aBrorpanchopmaropoB AJl-1u AJI-2 momuocThi0 125 MBA Ha
3arpy3Ky ¢ y4eToM MOAKIIOUCHHS HOBBIX moTtpedutesneit 1o 2020 roaa.

CornacHO HOPMAaTUBHBIM JIOKYMEHTaM U MpPOJEIaHHBIM pacueTam K
yctanoBke B OPVY -220 kB 6bu10 IpuHSATO cieayroliee o00pyaoBaHue:

- Ha cTopoHe 220 kB: K0JOHKOBBIN 3J1€ra30Bblid BeIKIIOUaTeb Mapku BI'T-
1A1-220-40/2500 VY1; tpancdopmatopsl Toka TOI'®-220-Y1 u TBT — 220 «B;
orpanuuntesid nepeHanpsbkenuss tuna  OIMTHH-220/84-V1; tpancdopmarops
HanpspkeHus Mapku HK® — 220-83; pazwenunautenu mapku PI'H.2-220.11/1000-40
YXJI1, PIH.16-220.11 /1000-40 VYXJI1 wm PI'H. 16 -OII-220.11/1000-40
YXJI1lnpousoactea 3A0 «33TOy;

Taxke Obula MNpoOU3BEJAEHA 3aMEHa CPEJACTB pEJICMHOM 3aluThl Ha
MHUKPOIPOLIECCOPHbIE TepMHuHaNbl 3amuT ThUna 122607 npousBoactea OO0
HHIT «3KPA» (r. Yebokcapsi).

B pe3ynbprare npoun3BeAEHHOW PEKOHCTPYKIIMU TJIABHOW MOHU3UTEIBLHOU

IMOACTAaHIIMK OHA COOTBCTCTBYCT BCCM COBPCMCHHBIM HOPMaM U Tpe6OBaHI/I${M.
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