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BBEJIEHUE

Pa3BuTre »HepreTMkH W ANEKTPUPUKANNM B 3HAYUTECIBHOW MeEpe OIpeaesseT
YPOBEHb PA3BUTHUS BCEr0 HAPOJHOIO XO3fWCTBA CTpaHbl. B mociienHue AecATUNIETHS
DHEPreTUYEeCKass OTPAcib CTPaHBl UCIBITHIBAJIA 3HAYUTEIBHOE HEIO(DUHAHCHUPOBAHUE.
OTO NPUBEJIO K TOMY, YTO OCHOBHAS YaCTh ANEKTPOCTAHLINMN U MOACTAHLIHI MOPAIBHO U
bu3nuecKku  ycTapeau W HE  COOTBETCTBYIOT  COBPEMEHHBIM  TpPEOOBaHUSIM
APrOHOMHUYHOCTH, 0€30MaCHOCTH, HAJC)KHOCTH.

B nauane XXI Beka B asiekTpuueckux cerax Poccuu Havyanoch BHEAPEHUE HOBBIX
TEXHUYECKUX CPEJICTB JJIsi 0OCCTICUCHHS BEICOKOW HAIC)KHOCTHU Y TTOBBIIICHHS KaueCcTBa
JIEKTPOCHAOKEHUS: BO3IYIIHBIX JTUHUN C U30JIMPOBAHHBIMH MPOBOJIAMH, OJHO(DAZHBIX
ka0enell BBICOKOTO HAMPSDHKEHUS, BAaKyyMHBIX M 3JIETA30BBIX  BBIKIIOYATEINICH,
ONTHYECKUX KAHAJIOB CBS3HU, MU(PPOBBIX pene (TEPMHUHAIOB) YIPABICHUS W 3aIUTHI
AIEKTPOYCTAHOBOK.

B nmannoM aumnnomMHOM mpoekTe paccMatpuBaetcsi pekoHcTpykuus 220/110xB T1C
«Kamrak», kotopas Haxonutcss Ha 6amance OAO «YensOMHCKUN MeTaTypruuecKuii
koMmOuHaT» (manee I[IAO «UMK») u mpemocTtaBisercss CETEBOW OpraHM3aluen -
obocobmennoe moapazaeneane  AQO «DnekTpoceTh» B T. YensOWHCKE MO JOTOBOPY
00CITyKUBaHUS.

CunoBoe 000py0BaHUE, YCTPOWCTBA PEJEWHOM 3aluThl W aBTOMAaTHKH,
U3MEpUTEIbHBIE IPUOOPHI YK€ JAaBHO MCUEPIAIN CBOWM IKCILTyaTallMOHHBIA pecypce U
HY>KJIAI0TCS B 3aMEHE.

[ToBpIlIEeHNE HAZEKHOCTH IIEKTPOCHAOKEHUS MTOTpEeOUTENEH SBISIETCS BaXKHEHIen
3ajaden, Kortopas cTaBuTca B JHepretuke. lloatomy peneiiHoM 3ammre H
NPOTUBOABAPUMHON  ABTOMATHUKE DJIEKTPOIHEPTreTUYECKUX OOBEKTOB  YIEISIETCS
00JBIIIOC BHUMAHUE.

C mnoMouIpl0  YCTPOMCTB 3alllMThl OOECHEUYMBAETCS IOCTOSIHHBIM  KOHTPOJb
COCTOSIHUSA DJIEMEHTOB JJIEKTPUUYECKOW CETH W NPOU3BOAUTCA UX OTKIIOYEHUE MPU

BO3HMKHOBEHHH B CETH KaKHUX-JIMOO HOBpe)KHeHHﬁ.
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[Ipennaraemasi peKOHCTPYKIUS MOJACTAHIIUN MO3BOJIUT 3a CUET MPUMEHEHHUs Ooliee

COBPEMEHHOTO 00OPY/IOBaHUS MOBBICUTH KA4€CTBO M HAJEKHOCTh AJIEKTPOCHAOKEHUS

noTpeOuTEeNe U yIyYlIUTh YCIOBUS TPYJa 0OCTY>KHUBAIOIIETO IEPCOHANA.
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1 AHAJIN3

Kamrraxk,

CVYILECTBYIOIIEA CXEMBI  TIOJCTAHIINU
YCTAHOBJIEHHOT'O OBOPYJIOBAHUS

1.1.CxemMa nuraromieii CeT NoACTaHIIUNA

"

[Iutanue moacTaHiuu ocyuiecTisiercss no Bropor nenu BJI 220 kB Ilaronm —

BBITTIOJITHCHHBIMH

npoBojgamu  mapku  AC-240/39, TaKK€  MOXKET

ocymectBisAThes nutanue ¢ [1C Konsepropuas ot Yenssounckoit TIOL-3 u I1C 500 kB

Ko3bipeBo.

Cxema nuraroieit cetu nzodpaxena Ha pucynke 1.1.

LLlaron
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Pucynok 1.1 — Cxema nuraromeit cetu [1C Kamrrak 220/110xB
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1.2.CymiecTBytolias cxema nojCTaHIIuu

Cxema nojicTaHIUM NpPUBEICHA HA pUCYHKE 1.2.
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2 220/110/10 kB, momrHocTteio 125 MBA. Konctpyktusno I1C Kamtak umeer tpu

pacIpenenuTeNbHbIX YCTPOUCTBA:

OPY 220kB — oTkpsITO€ pacnpenenutenbHoe ycrpoiictso, OPY 110kB u 3PY 10 kB —

3aKpBITOE PACTIPEACTUTENILHOE YCTPOHCTBO.
B cocTaB OCHOBHBIX COOpYKEHUI TIOJICTAHIINHA BXOJIAT:
* Cunosoit aBrorpancopmarop ATILITH-125000/220/110/10 ;
* 3arpaautenu B3-1000 u B3-1250-0,5V1;

* koHzeHcaropsl cBsizu CM-110/V3;

e pazpeaunurenu tuna PI-2-220.1I/1000YXJI1, PI'-1a-110 II/2000YXJI1 I1M1-

14V XJI1 u PHA3-1 - 150/2000;
* MacJisHbIE BBIKIIOYATENH ;
e OIIH;
* Tpanchopmaropst CH TC-630 u T.x1.

* [IporuBoaBapuiinas aBromaTuka Ha [1C:
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* APH (aBTOMaTuka perynMpoBaHMs HANpPsDKEHHs I10J HArpy3KOM) Ha CHJIOBBIX
TpaHcopmaTopax - HOpMaJIbHO BbIBe/IeHA. VICTOIb3yeTcs TUCTaHIIMOHHOE YIIPaBIICHUE
PIIH;

* ABP (aBTOMaTnyeckoe BKIIIOUEHHE Pe3epBa) Ha MIMHAX COOCTBEHHBIX HYX/I.

Ha ocHOBaHMU TOTO, 4YTO OCHOBHAsI PEKOHCTPYKIIUS MOACTaHIIMU Oblja IPOBEJACHA B
2012 r. MOKHO cZeNaTh BBIBOJ, YTO HAa JAHHOW MOJICTAHLIUU 3aMeHe OyneT MOAJIekKaTh
He Bce obOopynoBanne. Ha PY BH HeoOXoguMo  yCTaHOBUTHL  BTOPOM
aBTOTpaHCPOpMATOp, PA3bEAWHUTENH, BBIKIIOUATENb, TPaHCHOPMATOPHI TOKa U
Hanpspkenusi, OIIH., Tak ke mpoBepuTh ycTaHoBJIeHHOe oOopynoBanue. Ha PY CH
HEOOXOJMMO 3aMEHUTH BBIKIIOYATENH, Pa3beIUHHUTENH, TpaHCHOpPMATOpPHl TOKa U
HanpsDKEHUs, a Tak ke paspsagHukd. Co CTOPOHBI BBICOKOTO HAmNpsDKEHUs OyneT
U3MeHeHa cxema PY.

3PVY-10 kB BBINOJHEHO B JBYX3TaXKHOM 3JaHHH, B KOTOpOM pa3melieHbl: KPVY-
10kB, KOMHaTBl aKKyMYJSTOPHOW OaTapeu, KOHJIEHCATOPHON YCTaHOBKH, TEIJIOBOTO
y371a 1 nputoyHoi BeHTwisanuu AKbB, kamepsl TpaHC(OpMAaTOPOB COOCTBEHHBIX HYX/I.

ObopynoBanue Ha cTOpoHe HU3KOro HampspkeHus: 10 kB oTHOCHTENHbHO HOBOE, TaK
4TO, €ro He0OOXOAUMO MTPOBEPUTb.

YceTpolcTBa peleHON 3allUThl U ABTOMATUKH, YCTAHOBJICHHBIE HA MOACTAHIIUHU,
BBINIOJIHEHHBIE Ha DJJIEKTPOMArHUTHOW 3JIEMEHTHOW 0a3e, NaBHO uCYepnald CBOU

AKCILTYyaTAllMOHHBIN PECYPC U HY X IAIOTCS B 3aMEHE.

1.3.060cHOBaHNE HEOOXOUMOCTH PEKOHCTPYKIIUHU MOACTAHIIUH

PekoncTpykuus moactaHiuu OyaeT NpoBeJAeHa HE MOJHOCTBIO, TaK KaK YacTh
obopynoBanus Obuta 3aMeHeHa B 2012 roxy.

B nmamHoM mpoekTe OyneT mpou3BeneHAa NPOBEpPKa YK€ YCTaHOBJICHHOTO
o0opynoBaHus W BBIOOp peNEHONW 3alIUThl M aBTOMATHKH, YIOBIJIETBOPSIOIINX
COBPEMEHHbIE TPEOOBAHUS K HUM.

B cBs3u ¢ 3amiaHMpOBaHHONW PEKOHCTPYKIMEH OBLJIO NPUHATO peuieHue o0

HN3MCHCHHUHN CXCEMbI JJICKTPHUYCCKUX COCI[I/IHCHI/Iﬁ Ha CTOPOHEC BBLICOKOI'O HAIIPSAKCHHA
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220xB. IIpenmnonaraercsd yCTaHOBUTHh HEABTOMATHYECKYIO MEPEMBIYKY CO CTOPOHBI
JUHUY, 175 0oJiee HaIe)KHON pabOThI MOACTAHITHH,

MO0>XHO BBIICIUTHh HECKOJIBKO OCHOBHBIX MPUYHMH PEKOHCTPYKIIMHU MOICTAHIINU:

- U3HOC CHJIOBOTO 000pYI0OBaHUS;

- U3HOC U3MEPUTEIBHOTO0 000pYA0BaHUS U YCTPOUCTB P3A;

- YBEJTMYEHUE TPAH3UTa MOIIHOCTH CO cTOpoHbl BH;

- YBEJIMUEHUE HAJIEKHOCTHU AIEKTPOCHAOKEHHSI MOTPEOUTENEH.

Bueapenue MII ycrpoiicte P3A o0ycnaBiauBaeT HEOOXOIUMOCTh KaK MOBBIIICHUS
KBaM(UKALIMM ~ «peJIeHHOro»  TMepcoHaja, TaKk MW OcHameHus ciayxk0 P3A
COBPEMEHHBIMM  aBTOMAaTHU3WPOBAHHBIMH  YCTPOMCTBAMHU JUII HMX TEXHUYECKOTO
00CITyKUBaHUS

CrnenoBaTelbHO, aHANM3UPYsS BCE BBIIIE H3JI0KEHHOE MOYKHO CKa3aTb, 4YTO B
PEKOHCTPYKIIMU HYXKJIa€TCAd YacTh OOBEKTOB MOJCTAHIIMA — CUJIOBOE 00OpYyAOBaHHE, A

TaK >Ke€ MOJIHAsI 3aMEHa U3MEPUTETBHBIX TPUOOPOB U ycTpoiicTB P3uA.

2. BBIBOP CTPYKTYPHOM CXEMBI ITOJICTAHIUN

CTpykTypHasi cxema — 3TO CXeMa CBs3ei Mexay 000py/IOBaHHEM, BKIIOYAIOIIas B
ce0s He Bce 00BEKThl, HEOOXOIUMbIE Ha TIOJICTAHIIMHU, & TOJILKO OCHOBHBIE.

CTpykTypHass CcXeMma pPEKOHCTPYUPYEMOW TMOACTAHIMH OYyIeT COAEpk aTh
pacrnpenenuTenbHbie ycTpoiicTtBa (PY) BBICOKOTO, CpEIHETO U HU3KOTO HANPSIKEHUs, a
TakK K€ aBTOTPAHC(HOPMATOPHI.

[Iutanne oT cucTeMbl MOABOAUTCS CO CTOPOHBI BH, Tak ke MOXET U CO CTOPOHBI
CH. Ilo ycnoButo HaASKHOCTH TpeOyeTcs yCTaHOBKa JBYX TpaHchopmMaTopoB [8].

DTa MoACTaHIMS T0JDKHA 00eCTICUnBATh:

— Ha/ISKHOE AIIEKTPOCHAOKEHUE MPUCOETUHEHHBIX K MOJCTAaHIIUU TOTPEOUTENEH;

— HaJEXKHbIN TPAaH3UT MOIHOCTU yepe3 PY BbICHIEro U cpeHEro HanpsiKEHUs;

— 9KOHOMHYECKH I1eJIECO00pa3HOe 3HAUCHNE TOKOB KOPOTKUX 3aMbIKaHUI;

[Toncranums sBisieTCs TpaH3UTHOM. [IMTaHWMe MOACTAHLMM OCYIIECTBISIETCA CO

cTtopoHsl 220 kB u Tak ke MoxeT co ctopoHsl 110kB 1o AByM BO3IyLIHBIM JTUHUSM.
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PacnpenenutensHoe ycrpoiictBo Huzmiero Hamnpsokenuss (PY HH) 10 kB  nmwuraer
TOJIBKO COOCTBEHHBIE HYXIbI TojacTaHiuu. CTpyKTypHas cXema Mpe[CcTaBiieHa Ha
pucyske 2.1.

Ha cxeme uncio aBToTpancopMaTopoB MBI TIOKa3bIBa€M YCJIOBHO, TaK KakK BBHIOOD

qucjia U THIIa aBTOTpaHC(I)OpMaTOpOB ITPOU3BOANUTCS HHUIKC.

SeH
| PV BH 220:8
—
2
ﬁ 2| B
SR
>
o "
[ PYHH10B |

Pucynok 2.1 — CtpykTypHas cxema NoJCTaHLIUU

3. BBIBOP YNCJIA 1 MOITHOCTU TPAHCD®OPMATOPOB

[TIpu BeIOOpE KOJIMYECTBA ABTOTPAHC(HOPMATOPOB YUYHMTHIBAIOT TpPeOOBaHUA K
HAJICKHOCTH 3JIEKTPOCHAOKCHUS TIUTAOIINUXCS OT TIOJICTAHIINKA TOTPEOUTENICH, a TaKKe
9KOHOMHYHOCTH TPOCKTA.

Tak kak Ha TOACTAHIIMM YCTAaHOBJICH OJWH aBTOTpaHCPOPMATOpP, TO HEOOXOIUMO
YCTAaHOBUTH €€ OJUH C IENbI0 HAJSKHOCTU SJIEKTPOCHAOKEHUS TOTpPEOUTENeH, a
TaKXE YBEJIMYCHUS MOIIHOCTH TpPAaH3MTA dYepe3 IOJCTAHIUI0. YCTAaHOBKA OJHOTO
aBTOTpaHCpopMaTOpa JOIMYCTHMA TOT/A, KOTJa IMOJCTAHIUS CO3/aHa I BPEMEHHBIX
norpeduTeneit  (CTPOMTEIbCTBO, PEMOHT), a TakkKe Uil AJICKTPOCHAOKEHHUS
norpeduTeneit 2-i KareropuM NpH HAJIMYUM B palOHE NEPEABMIKHBIX PE3CPBHBIX
TpaHC(OPMATOPOB W BO3MOXKHOCTH 3aMEHBI IOBPEKICHHOTO TpaHchopMaropa B

TCUCHUC CYTOK, U IIPHU HAJIUYNH Y HOTpC6I/ITCJI}I AOIMMOJIHUTCIIBHOI'O HCTOYHHUKA SHCPIUH.
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YcTranaBnuBath TpH aBTOTpaHcopmaropa U Oojee Takke HenenecooOpasHo, T.K.
3TO YBEJIUYUT OOIIYI0 CTOUMOCTD MOICTAHIUH.

B oOmem ciy4ae peKOMEHIyeTcs YCTaHaBIMBATh Ha IMOJACTAHIIMU  JBa
aBTOoTpaHcpopmaTopa. [laHHOE TEeXHMUYECKOE pelieHHe 00eCTeYyMBAaeT MHUHHMAJbHBIC
NIPUBEICHHBIC 3aTPaThl U HAJICKHOE AIEKTPOCHAOKEHHNE TOTPEOUTENCH.

Br16op MomrHOCTH aBTOTpaHC(HOPMATOPOB MPOU3ZBOIUTCS TaKUM 00pa3oM, 4TOOBI
Ipy BBIXOAE U3 paboOThl HamboJiee MOIIHOTO aBTOTpaHc(opMaTopa, OCTABIITHECS
ofOecrieunBaii THTaHWE HArpy3Kd BO BpeMs pPEMOHTa WJIM 3aMEHBI 3TOTO
TpaHcpopmaTopa ¢ yueToM JOIMYCTUMOMN MePerpy3Ku OCTaBIINXCS B padoTe.

Taxum obpazom, A obecrieueHus: HaJeKHOTO ANEKTPOCHAOKEHHUST Ha MOACTAHIIUU
npeIycMaTpuBaeM YCTaHOBKY JBYX aBTOTpaHcopmaTtopoB. B ciydae BBIHYXIEHHOTO
OTKJIFOUEHUSI OJTHOTO aBTOTpaHc(opMaTopa BTOPON MPUHUMAET HA ce0sl BCIO HArpy3Ky

ITO/ICTAHIIMHN ¥ MOXKET OBITh HarpyxeH no 145, [7].

B aBapuifHBIX pexxumax IOMyCKaeTcs meperpys3ka aBroTpaHchopmartopoB Ha 40%
Ha BpeMsl MaKCUMyMa OOIIe CyTOYHOM MPOJOIKUTENBHOCTBIO HE OoJiee 6 U B TeUeHHUE
5 cytok noapsn [8].

CornacHo «[IpaBuiia TEXHUYECKON 3KCIUTYyaTallMU JIEKTPUYECKUX CTaHIUI U ceTel
Poccuiickonn ®enepaunn» B aBapUUHBIX PEXKUMAX JOMYCKACTCA KPaTKOBPEMEHHAas
neperpy3ka aBTOTpaHC(POPMATOPOB CBEPX HOMHUHAJIBLHOTO TOKA IMPU BCEX CHUCTEMAaX
OXJIQXKJACHUS HE3aBUCHUMO OT JUTUTENBHOCTHA Y 3HAYCHUS MPEAIIECTBYIOUIEN HATPY3KU U
TEMIIepaTyphbl OXJIKIAIOMIEH Cpeabl AJIS MACISHBIX TpaHC(HOPMATOPOB NMPHUBEACHBI B
tabauie 1. [16]

Tabnuua 1 — [leperpy3ka aBToTpancopmMaTopoB CBEpX HOMUHAIBHOTO TOKA

neperpyska 1o Toky, % 30 45 60 75 100
JUIMTEJIBHOCTb NIEPETPY3KH, 120 80 45 20 10
MUH.

Bce TtpexoOMoTouHble TpaHchOpMaTOphl M aBTOTpaHC(OpMATOpBI, a TaKkKe
JIByXOOMOTOYHBIE TpaHC(HOPMATOPbI MOJCTAHIMI U CTAaHIUIH, KpOME BKJIIOYCHHBIX B
OJIOKU C TeHEepaTOpaMH, JIOKHBI UMETh BCTPOCHHbBIE YCTPOWCTBA JJIsi PEryJIUPOBAHUS

HaMpPsHKEHUS 0T HAarpy3KOM.
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MoOUIHOCTh OHOTO aBTOTpaHCPOPMATOpA paBHA!

Spaca = 0,78, (1)
S =0,7x160=112 (MBA).

pacuy

VYcaoBue aiist BbIOOpa aBTOTpaHcPopMaTopa 1o MOIIHOCTH:
SHOM.T 2 Spacq : (2)

[IpoBeprM ycTaHOBJICHHBIM Ha mojcTaHuuu aBTtoTpaHchopmarop ATALTH -

125000/220/110 [2].

* A — aBToTpaHcpopmarop;

* T - tpexdasnblii;

e JIII — macnstHOE C IYyThEeM U NPUHYIUTEIBHON IUPKYJSILUENH MACIIa;
* T — TpexOOMOTOYHBIN;

e H-c PIIH;

* 125000 kBA — MontHOCTh TpanchopMaropa;

e 220xB — nanpsbxkeHue Ha BBICOKOM CTOPOHE;

* 110xB — HanpsixeHue Ha cpelHel CTOPOHE.

[Tapametpst aBTOTparchopmaropa ATJILITH — 125000/220/110 cemem B
Taduiy 2.

Tabnuma 2 — [TaciopTHBIEe JaHHBIE aBTOTpaHChOpMaTopa

ATJLITH — 125000/220/110

Tun S Karano)xasle qaHHbIe

HOM *°

M Ustuowms | UcHnoms | UHHuows Uy, %

BA |KB kB kB BH-CH |BH-HH | CH-HH
ATIUTH- [125 [230 [121 10,5 |11 45 28
125000/220/110
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OxoHyaHue TadauIbl 2

KaranoxHbie JaHHbBIE PacuerHbie nanHbIe
AP  xBtr | AP, xBr | Al ., % R.,Om X, , OM AQ., .
BH |CH |HH |BH|CH|HH |*B%
305 65 0,5 0,52 10,52 |32 |49 |0 |131 625
[IpoBepum 3arpy3ky aBroTpaHchopmaropa:
— B HOPMAJIbHOM PEXUME:
K ,_:ﬁ:ﬂ:o,w. (3)

Kiyp <07 - aBTOTpaHCcPOpMaTOp BHIOPAH MPABUIIBHO 0 HOPMAIBHOMY PEXHUMY.

— B aBapUHHOM PEKUME:

K =—=—=1,28. 4
3.aBap.p. S 125 ( )

K, gapp. <1,4 — aBTOTpaHC()OPMATOP BEIOPAH MPABIIIBHO 110 aBAPHITHOMY PEXKHIMY.

Takum 006pa3omM JaHHBIN aBTOTpaHC(HOPMATOP yIOBIETBOPSIET BCEM KPUTEPHSIM.

4. BBIBOP CXEMbI COEJMHEHN S PY HA CTOPOHE BH, CH 1 HH
4.1.006mmume TpedoBaHUs

OyHKIUOHAIBHOE Ha3HaueHWe PY Kak »djeMeHTa JJIEeKTPUYECKOM CUCTEMBI
3aKJIFOYAETCS B HENPEPHIBHOM MpHEME, IMEpeladyd M PACHPEACIICHUU IOTOKOB
AIEKTPUYECKON SHEPTUU B HOPMAIBHBIX PEXKUAMAX U JOKAIA3ALMNN MECTA MTOBPEKICHUS
IIPU ABAPUMHBIX PEKUMAX.

W3 cnoxHOTO KOMIUIEKCA TMPEAbABISAEMbIX YCIOBUM, BIMSIOMIMX Ha BbIOOp PV,
MO>KHO BBIJICIUTh OCHOBHBIE TPEOOBAHUS K CXEMaM:

* HaJCKHOCTh — oecniepeboitHOe AIIEKTPOCHAOKEHNE oTpeouTeNeH

AIIEKTPO3HEPTUEN HOPMUPOBAHHOTO KAUeCTBA;
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* MPHUCHOCOOJEHHOCTh K MPOBEIECHUI0O PEMOHTHBIX paboOT — BO3MOXKHOCTH
IPOBEJCHUS PEMOHTHBIX pabOT 0€3 HApyLICHUSI WM OTPAaHUYEHHUS IJNEKTPOCHAOKEHUS
oTpeouTENeH;

* o0ecrieueHHEe BO3MOXKHOCTU DPACHIMPEHHS WIM PEKOHCTPYKIUH — T.€. Pa3BUTHE
CXEMBI HE JTOJKHO COTPOBOXKIATHCSI KOPEHHBIMU U3MEHEHUSIMU CXEMBI;

e omeparuBHas THUOKOCTh DIIEKTPUYECKOW CXEMBl —  OINpenessiercs ee
NPUCIOCOOJICHHOCTBIO JIJISI CO3/IaHUSI HEOOXOAMMBIX SKCIUTYaTallMOHHBIX PEKUMOB M
IIPOBEJICHUS ONIEPATUBHBIX MEPEKITIOUCHU;

* HKOHOMHYHOW 1€IeCO00pPa3HOCThIO — OLEHUBAETCS MPUBEICHHBIMH 3aTpaTaMu,
BKJIIOYAIOIIUMHU B ceOsl 3aTpaThl Ha COOPYKEHHE YCTAHOBKH, €€ OSKCIUTyaTallud |
BO3MOXHBIH yIIiep0O OT HApYIICHUS JIEKTPOCHAOKECHHUS;

* 0e30MacHOCTh M YA0OCTBO B IKCILTyaTalllu.

4.2. Bp1b6op cxembl pacrpeAeuTeIbHOTO yeTpoiicTBa Ha ctopoHe BH 220xB

B cootrBerctBum ¢ HTII [3] ans moactanumii 35-750 kB pa3paGoTaHbl THUIIOBBIC
CXEMBI, TIO3BOJISIONIME MAKCUMAJIbHO YHU(DHUIIMPOBATH MPOEKTHBIC perieHus. CXembl
pacrnpenenuTenbHbIX yeTpoicTB (PY) BeIOMparoTCs MO TUIIOBOM CETKE.

CymiecTByromiasi CxeMa paclpeielIdTeIbHOTO yCTPOMCTBA «OJOK JUHUS —
TpaHchopMaTop» HE YIOBIETBOPSET COBPEMEHHBIM TpPEOOBaHUSAM HaASKHOCTH. J[is
PEKOHCTPYUPYEMOM MOACTAHUMHU MOAXOAUT MHOXkeCTBO cxem PY BH, cunrtaem urto
MOJICTAHIIMsI, HA JAaHHOM OJTalle CTPOUTENbCTBA, OYyIET YIOBIETBOPSTH BCE HYKIBI
noTpeduTenel B AJNEKTPOSHEPTHH, HO HEOOXOJUMO YYHUTHIBATH BO3MOKHOCTh
pacuIMpeHust MOACTaHIIMU U YBEIMYEHHE MOTpedasieMoi MolHOCTH. Jlyuie Bcero ass
PEKOHCTPYKITUU TOJIXOMAT OJIOYHBIE W MOCTHKOBBIE CXEMBI, K TOMY JX€ Ha JaHHOE
HanpspkeHne (220 kB) m mpu AaHHOM cTaryce MOJACTaHUMM (TpaH3WTHAs) JaHHBIC
CXEMBI SIBIIIIOTCS ONTUMAIBHBIMU B COOTHOIIICHUE «II€HA-Kaue€CTBO-HAICKHOCTh.

PaccMoTpyM TUTIOBBIE CXEMBI, KOTOPHIE MOKHO MPUMEHUTD:

-ABa 0J0Ka C BBIKJIIIOUATSISIMU UM HEAaBTOMATHYCCKOMU HCpCMBI‘IKOﬁ CO CTOPOHBI

auaun (220-4H);
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- o7HA paboyasi CeKIIMOHUPOBAHHAS BRIKIIOYATEISIMU cucTema muH (220-9H).

CxemMa — «aBa 0I0Ka C BBIKITIOYATENISIMH W HEABTOMATHYECKOW IMEPEMBIYKON CO
CTOPOHBI TUHUN»

PemoHTHasi mepemMbluKa HMCHOJIB3YETCS NPU OTKIIOYEHUW OJIHOW M3 JIMHUM, s
coXpaHeHus B paboTe ABYX TpaHC(HOpPMATOPOB.

B HOpMalbHOM peXuUME pa3beIMHUTENN B HEABTOMATHUYECKOM IEPEMBIUKE
OTKJIFOUEHBI, OCTAJIbHBIE PA3bEIUHUTENM, & TAKXKE BBIKIIIOYATENN B CXEME BKJIFOUYEHBI.
PeMOHTHasT mepemMbpluKa MCHOJB3YETCA NPU OTKIOYEHWH OJHOW W3 JIMHUH, HJIA
COXpaHeHHUs B paboTe IByX aBTOTPaHC(HOPMATOPOB.

JlocTOMHCTBA JAHHOW CXEMBI:

a) 3aHMMAaeT MUHUMAJIBHBIE OTYYXJAEMbIE IUIOMIAJAA C YYETOM KOJIMYECTBA
IIPUCOEAUHEHNN.

0) Haunbosnee nemieBasi cxema ¢ y4eTOM KOJIMYECTBA MIPUCOECTUHEHUH.

B) SBisgercda Jydmiend CXeMOM C TMO3UIUM HAJEeKHOCTM M SKOHOMHUYHOCTH IS
JIBYXTpaHC(HOPMATOPHBIX MOJCTAHIIUN TIPU UCIIOJIH30BAHUU COBPEMEHHBIX AJIETa30BBIX
BBIKJTIOUATENIEH C MPYKUHHBIMU NMPUBOAAMU JIJ1a noacTanumii 35-220 kB.

Cy11ecTBEHHBIM HEJIOCTATKOM CXEMBbI SIBJIIETCS TO, YTO MPU PEMOHTE BBIKJIHOYATENS
Q1 mmu Q2 nsnexkTpocHaOXeHUE MNOTpeOuTeNeld MPOUCXOAUT TOJBKO Yepe3 OJHH
TpaHchopmarop.

Cxema TaHHOTO pacHpeNesIUTEeIbHOTO YCTPOMCTBA MPUBEEHA HA pUCyHKe 4.1.
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Pucynoxk 4.1 — Cxema «/Ba 6110Ka C BBIKJIIOYATENISIMA U HEABTOMAaTUYECKON
NEPEMBIYKOM CO CTOPOHBI JIMHUI»

Cxema — «oaHa paboyasi CEKIIMOHUPOBAHHAS BBIKIIOYATEISIMU CHCTEMA LITHH»

JlaHHasi cxeMa UCIHOIb3yeTCsl, Kak MpaBWio, s HampsbkeHus 35 kB (Bbicmiero,
CPEIHEro M HU3IIEro) MpH MITH U Oojiee MPUCOEANHEHUAX (Ba TpaHchopMaTopa, TpU
u Oonee nuuuM). Jlomyckaercs mpumeHsATh 3Ty cxemy s PY 110-220 kB npu
UCIIOJIb30BAaHUU BBICOKOHAJEKHOTO OOOPYJOBaHUS, HANPUMEpP TIEePMETHUINPOBAHHBIX
SYEEK C IJIEra30BOM U30JIALMEN.

B HOpManbHOM pekrMe pabdoThl CEKIIMOHHBIN BBIKIIIOUATEb BbIKIIOUEH. Ecinu Bce
MPUCOEANHEHHBIC JIMHUM SBJISIIOTCS OTXOJAIIMMH, BBIKIIOYATEIb BKIIOYAETCS MPHU
MOBPEXACHUU OJTHOTO U3 TpaHchopmaTopoB. Eciu cxema ucnonb3yercs B TPaH3UTHOM
[1IC, BBIKIIOYATEIb BKIFOYAETCS IPU NOBPEKACHUN OAHON U3 MUTAOIIUX JIMHUI.

Cxema umeert psiji HEJJOCTaTKOB:

a) PEMOHT OJHOW CeKlMH COOPHBIX HIMH (WJIM JIFOOOTO IMIMHHOTO Pa3beIMHUTES)
CBSI3aH C OTKJIFOYEHUEM BCEX JIMHUM, OAKIIOYEHHBIX K 3TON CEKIUU;

0) mOBpeXkACHNE HA CEKIUU COOPHBIX HIMH MPUBOAUT K OTKJIIOUEHHUIO BCEX JIMHUM,
OTXOJAILINUX OT 3TOU CEKLINH;

B) PEMOHT JIO0O0r0 BBIKIIIOUATENS (KPOME CEKIIMOHHOTO) CBSI3aH C OTKJIIOYEHHUEM
COOTBETCTBYIOILIETO MPUCOSAMHEHUS TMHUH WU TpaHchopMaTopa.

I[OCTOI/IHCTBaMI/I CXCMBI SABJIAIOTCA:
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a) mpoctora PY, UYro mNpakTHYECKH WCKIIOYAIOT OIMUOOYHBIE OIEparuu C
pazbeIMHUTEISIMU. TeM He MeHee, IPeyCMaTPUBAIOTC OJIOKUPYIOIUME YCTPONCTBA,
MPEMATCTBYIOLIME HENPABUIBHBIM ONIEPALUSIM;

0) HU3Kass CTOUMOCTb;

B) HajguM4yue JBYX pPa3BWIOK M3  BBIKJIKOYATENEH ISl  MOJKIHOYEHUS
(aBTO)TpaHC(HOPMATOPOB  HUCKJIIOYAET [OJHOE IMOrallleHHe  paclpeAesuTeIbHOTO
ycrpoiictBa 110 unu 220 kB npu enrHUYHOM OTKa3e JII0OOT0 BBIKIIIOYATENS CXEMBI.

HOC—)TOMy HaaAC)KHOCTD paCCManHBaCMOﬁ CXCMBI BBIIIIC,

Wi Wi
// x/' /’ }_; /,/'
Q1 Q2 Q3 Q4 Q5
% s % % %
i 7 # Fy Py

ATI AT2

Pucynok 4.2 — Cxema «OiHa pabouasi CEKIMOHUPOBAHHAS BBIKJIFOUATEIEM CUCTEMA
I H»

BeiBog: OgHuM W3 BaXXHBIX TpPeOOBAaHHWII K CXeMaM Ha CTOPOHE BBICOKOTO
HaIpPSDKEHUS SBIISETCS CO37aHue YCIOBUM I PEBU3HUIM U ONPOOOBAHMS BBIKIIIOYATEIICH
0e3 nepepriBa padbOTHI.

N3 paccMOTpEHHBIX CXE€M BBIOMpAEM CXEMy «JIBa OJIOKa C BBIKJIIOYATEISIMA U
HEaBTOMATHYECKOU MEPEMBIUKOM CO CTOPOHBI IUHUM», IOTOMY UTO:

Cxema 220-4H nemeBne, dem cxema 220-9H, 3a cuer TOro, 4ro B HeEH
3a/1eICTBOBAHO MEHBIIIE BBIKIIOYATEIIEH;

Hane>XHOCTh CXeMBI BEIIIIE.

Br160op cxembl pacnpeaenuTenbHOro yerpoiictsa Ha ctopone CH 110kB.

CpaBauM jiBe cxeMbl PY:
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- IBe pabouune u oj1Ha 00XOHAS] CHCTEMbI COOPHBIX IITUH |

- oHA paboyvast 1 00XOHASI CUCTEMBI IIVH.

Cxema - «/IBe pabouue 1 ojjHa 00X0/IHASI CUCTEMbI IIIMH»

O0e cuctembl IIMH HaXOAATCA B paboTe MpPU COOTBETCTBYIOIIEM (UKCHPOBAHHOM
pacmpejelieHUd Bcex mpucoenuHenuit: nuHud W1 u  aBrorpanchopmarop ATI
MPUCOEAUMHEHBI K nepBoi cucteme muH Al, nuaun W2 u aBrotpanchopmarop AT2
MPUCOEAUHEHBI KO BTOPOU cucTeMe MMH A2, IIMHOCOEAMHUTEIbHBIN BhIKIIOYaTENh QA
BKJIFOUYEH.

Takoe pacnpeneneHrue NPUCOESIUHEHUN YBEIMYHUBAET HAJAEKHOCTh CXEMBI, T.K. IIPU
K3 na mmuax otkmouarorcs LHICB QA u Tonapko monoBuHa npucoenuHeHuid. Ecioum
MOBPEXKJAEHNE Ha IIMHAX YCTOWYMUBOE, TO OTKIFOUMBIINECS IPUCOEAUHEHUS TEPEBOIST
HAa  HUCIOpaBHylO cucteMy 1muH. [lepepblB  37eKTpOCHAOXKEHUS  MOJOBHUHBI
NPUCOCAUHEHUN OMpeAeNnseTcs UIMTEIbHOCTRIO TMepekiatoueHuil. JlaHHas cxema
pexomenayercs mist PY 110 — 220 kB na cropone BH u CH noacranuuii npu 4duciie
npucoeauHeHuid ot 5 1o 15. Takxke ciaexyeT OTMETUTh, YTO BBIBOJ B PEMOHT OJHOM
CEeKIIMM IIMH MPOU3BOAMUTCS O€3 OTKIIOUEHHs] MpUcoeAruHeHus. A Takxke 0e3
OTKJIFOUEHUS TPUCOEAUHEHUS TPOU3BOJUTCS BBIBOJ B PEMOHT BBIKIIFOUATEIIS.

Henocratku 3TOM CXEMBI:

— OTKa3 OJHOTO BBIKJIOYATES MPU aBapuM IPUBOAUT K OTKJIIOUECHHIO BCEX
VMCTOYHUKOB MUTAHUSA U JMHUW, TPUCOEAUHEHHBIX K JAaHHON CUCTEME IIWH, a €CJIH B
paboTe HaxoUTCA OJHA CHCTEMa IIMH, OTKII0YAOTCS BCE MMPUCOECTUHEHMUS;

— nospexaenue [IICB paBHonenHo K3 obeux cucremax mimH, T.e. IPHUBOJIUT K
OTKJIFOYEHUIO BCEX NMPUCOEINHEHN;

— 0O0JIBIIOE KOJUYECTBO ONEpanuil pa3beAUHUTENIIMH MPU BBIBOAE B PEBHU3UIO0 U
PEMOHT BBIKJIFOYATEIIEN YCIOKHAET dKCILTyaTauuio PY;

— HeobxomumocTh ycTaHoBku IICB, 00xoaHOro BBIKIIOYATENS W OOJNBIIOTO

KOJIMYECTBA pa3beIMHUTENEH YBEIIMUMBAET 3aTPaThl HA coopyxeHue PY.
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Pucynok 4.3 — CxeMa ¢ 1ByMst pab04uMU U OJHON 00XOHOM CUCTEMOM IITUH

Cxema - «OnHa pabodast 1 00X0IHAS CHCTEMBI IITMH»

B HopManbHOM pexkume 00xoaHas cucteMa muH AQ HaxoauTcs 0e3 HaNpsKEeHUs,
pazbenunutenn QSO, coenuHSIONME JMHUKM W aBTOTpaHC(HOPMATOpPhl C OOXOAHOM
CHUCTEeMOHM LINH, OTKIIOYeHBbl. B cxeme mpemycmarpuBaercsi 00XOIHOM BBIKIIOYATENb
QO0, KoTOpBI MOXKET ObITh MPUCOEAMHEH K JIIOOON CEKIMU C MOMOIIbIO PA3BUIIKU W3
JIBYX paszbenuHuteneil. CeKuuu B 3TOM CIydae pPacHoOJIOKEHbI MapajuieIbHO JPYT
npyry. Beikmouarens Q0 MOXET 3aMEHUTH JIFOOOW JPYyroi BBIKIKOYATENb, JJIS YEro
HAJI0 MPOMU3BECTH CIIEYIOUIUE OMEpPalMK: BKIIOUUTh 00XOJHOW BhIKItOUaTenb QO st
IPOBEPKU HMCIPABHOCTH OOXOMHOM cucTembl MmMH, OTKI0UuTh QO, BKatounth QSO,
BKJITIOUMTH QO0, OTKIIOUUTH BhIKIIOUaTeNnb Q1, oTkirounTh pazbenuaurenu QS1 u QS2.

[Tocne yka3aHHBIX Omepaluid JUHHUS MOJy4YaeT MUTaHHE yepe3 0OXOIHYIO CHUCTEMY
muH U Bbikiouatedb Q0 ot mepBoi cekiuu. Bee 3Ty onepanuu mpousBoasTcs 0e3
HapYILIEHUsI AJIEKTPOCHAOKEHUSI TO JMHUHM, XOTS OHU CBA3aHBI C OOJIBLIUM YHCIIOM
nepexmoueHnii. C  1elAbl0 3KOHOMHHM (PyHKIMH OOXOZHOTO U CEKIIMOHHOTO
BBIKJIFOYATEJIEH MOTYT OBITh COBMeEIICHBI. CxemMa (pucyHok 4.4) peKOMEHayeTcs IJis

BH noacraanmii (110 xB) nmpu uncne npucoenquuenuii (MTMHUN U TpaHC(HOPMATOPORB) 10
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6 BKJIIOUMTENBHO, KOTJAa HapylIeHHE MapajjieIbHON paboThl JUHHUM JOMYyCTHMO M

OTCYTCTBYET NEPCIEKTUBA TAIBHEUIIIETO PA3BUTHSL.
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Pucynok 4.4 — Cxema ¢ ogHol paboueld 1 00X0JHOM cHCcTeMaMu IITUH

BbIBOoA: M3 pacCMOTpPEHHBIX CXEM BbIOMpaeM cxXxeMy ¢ JByMsl padOYUMHU U OIJHOU

00XO0JIHOUW CUCTEMOM IINH.

[Ipu ucnosb30BaHUU BEIOPAHHOM CXEMBbI ONEpalUU 110 EPEBOTY MPUCOSTUHEHUS HA

O0OXOMHYIO CHCTEMYy IIMH TPOMU3BOAATCA 0€3 TMOTepU  ANEKTPOCHAOKEHUS

INPpHUCOCAUHCHUS, XOTSA OHU CBA3aHbI C OOIBIINM KOJIHYECTBOM HCpCKJ’IIO‘ICHI/II‘/JI.

Ha o06xomHyr0 cucTeMy IIUH MOXXHO BBIBOJHMTH OJHO J000€ MPHCOEIUHEHUE, T.€.

BBIBOANUTH OAHH JIF000M BBIKJIFOUATEb B PEMOHT 0e3 OTKJIIOUEHUS IMPHUCOCANHCHUA.

Taxxe 5Ta CXEMBbI YAOBJIICTBOPACT YCIOBUSAM HAACKHOCTHU G)JICKTpOCHa6}KCHI/I}I

norpedurenei.

Takum o6pazom Ha ctopone CH cxemy PY ocrapisiem 6€3 u3MeHEHUS.

13.03.02.2018.00.00 113
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4.3.B100p cxeMbl pacrpeaeuTeIsHOT0 yeTpoiicTBa Ha ctopone HH 10xB

Ha HH ocraBum Tty )e cxemy PY. PY BeimonHeno mno cxeme - «OjHa,
CEKLIIMOHUPOBAHHAS BBIKIIFOYATEIISIMU, CUCTEMA MIWH». Kaxkaas CeKUus UH UMEET CBOU
WCTOYHUK TUTAHUsI, CEKIIMM MOTYT paboTaTh Kak COBMECTHO, TaK M pa3jeiabHo. B
AIEKTPOYCTAHOBKAX CTPEMSTCS CHU3UTh TOKA KOPOTKOTO 3aMbIKAHUSA, JJII CHUXKECHUS
ATOr0 CEKUHMOHHBIM BBIKIIOYATEb, B HOPMAJIbHOM PEXUME, JOJDKEH HAXOIHWThCA B
OTKJIIOUEHHOM COCTOSIHUH.

JIoOCTOMHCTBA [TaHHOM CXEMbl — MPOCTOTA, HAMVISIAHOCTh, SKOHOMHYHOCTD,
JIOCTATOYHO BBICOKas HaJIC)KHOCTb.

Henocratku — HET pe3epBa NUTaHUs MOTPEOUTEIICH, TTPU BHIBOJIE B PEMOHT CEKIIUU.
Tak ke c1aObIM MECTOM CXEMBI SIBISIETCS CEKIMOHHBIM BBIKIIOYATEIb, BO3MOXKEH €T0
O0TKa3, HO COBPEMEHHBIC BBIKJIIFOYATEIU OOJIaJal0T JOCTATOYHO BBICOKOM CTEMEHBIO
HaJIC’KHOCTH.

CxeMa pacnpeeauTeNbHOr0 YCTPOUCTBA IPUBEICHA HAa PUCYHKE 4.5.

ATI ATl

Pucynok 4.5 — OgHa, CeKIIMOHMPOBaHHAs BBIKIIOUATENIIMU, CUCTEMA IUH
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5. PACYHET TOKOB HAIPY3KM B HOPMAJIbBHOM WM VYTAXEJIEHHOM
PEXXUMAX

Bce anexTpuueckue anmapaThl, TOKOBEIYIIME YaCTU M H30JSATOPHI JOJIKHBI OBITH
BbIOpaHbl IO YCIIOBUSIM HPOAODKUTEIbHOW pPabOThl M MPOBEPEHBI IO YCIOBUSIM
KOPOTKOT'O 3aMbIKaHHS.

IIponOIDKUTENBHBI PEKUM MMEET MECTO, KOTJa 3JIEKTPOYCTAaHOBKA HAXOIWUTCS B
HOPMAJIbHOM WJIM YTSKEIICHHOM peXUMax.

HopMmanpHbI pexXuM INPEeIyCMOTPEH IUIAHOM OJKCIuTyaranuu. B 3TOoM pexume
(YHKIIMOHUPYIOT BCE DSJIEMEHTHl TaHHOW 3JIEKTPOYCTAaHOBKM 0€3 BBIHYKICHHBIX
OTKJIFOUEHUH U 0€3 eperpy3okK.

VY TsKEeNEHHBIA PEeXUM — 3TO PEKUM IIAHOBBIX MPO(MUIAKTHYECKUX U KaUTATbHBIX
PEMOHTOB, a TaKXX€e PEKHUM, B KOTOPOM YacTh 3JIEMEHTOB 3JIEKTPOYCTAaHOBKH BBILUIA U3
CTpOs WJIM BBIBEJEHA B PEMOHT BCJIEACTBHE aBAPUHHOIO OTKIIOYEHHsA. YacTp
notpeduresneil Moay4yaroT MUTAaHUE MO JBYM JIMHUAM, CYUTAEM, YTO B YTSKEICHHOM
peXUME OJIHA JIMHUS OTKIIFOYCHA.

OnpenenuM pacueTHbIE TOKU MPOAOKUTEIBHOTO peXuMa pabOThl AJ KaxkI0Tro

npucoenuHenus Ha cropone BH, CH u HH.

S
Loy = T2 (5)
HOPM.IIAT.JI \/gUBHf’l

1€ Syarp — MOILIHOCTh HArpy3KH NojacTaHiuu, BA;
Upy — BBICIIIEE HANPSIKEHUE MOACTAaHIIUH, B;
Liopm.mun.n. — TOK IIUTAIOIIEHN JIMHUKM B HOPMAJILHOM PEXUME, A;
N — KOJIMYECTBO MUTAIOIINX JTUHUMN.
Homunanensiit Tox B JIDII Ha cropone BH (BJI 220kB Kamrak — [larosn):

_16000°
IHOpM.l'[I/IT.J'I - 3
J3m2000° 2

=210 (A).

“ (v . 2:
Haitnem cedyenus npoBOAOB 110 SKOHOMHUYECKOM INIOTHOCTH TOKA j5=1,0 A/Mm

bawxkaiimumii crangaptHeiil popoa: AC-240/39 [2].
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IIpoBepka manHOTO MPOBOJAA MO YCIOBUAM HarpeBa Npu aBapuu Ha OJTHOW U3 JIMHUU:

SBH (6)

I =20
aBap.IuT.J1 \/gUBH (I’l _ 1)

16010°
IaBap.rmT.n = 3
J322000° @2 -1)

=420 (A).

JIaHHBIA THN TPOBOJA MOAXOAMT N0 YCIOBHIO Harpesal, =690A>4204 wu

KOPOHUPOBAHUS. 3HAYUT MPU PEKOHCTPYKIIMHU €T0 MOXKHO HE MEHSITh.
Homunansnsiii Tok B JIDII Ha ctopone CH noacraniuu
BJI 110xB KonBepropnas — Kamrak:

; _ Sue ___ 8800°
HopM.1.CH \/gUCH D, \/5 D] 10 []]03 D,

=231(A).

(v (V] * 2:
HalineM ceyeHust npoOBOJOB MO 3KOHOMUYECKOM TUIOTHOCTH TOKA j5=1,0 A/MM

bmmxaitmii ctangaptHeiil npooa: AC-240/39 [2].
[TpoBepka JaHHOTO MPOBOJIA IO YCIOBUSAM HarpeBa MpH aBapyuy Ha OJHOW U3 JIUHUU:

L Swn 8800
wopm.1.CH \/§UCH mz _ 1) \/5 110 D]()%

=462(A).

JlaHHBIA THO MNPOBOJA IOAXOAUT II0 YCJIOBHUK HarpeBal, =690A>4624 u

oon
KOPOHHMPOBAHUS.

BJI 110xkB I'maBnas monmxaromas noactanuus (I'TIIT)-7- Kamraxk u BJI 110xB
I'TIIT-6 — Kamrak:

6
IHOPMHCH = SHAFP == 72 D]O = 94(A) °
U, 301000° @

o (v . 2:
Haiinem cedenus npoBOJOB IO SKOHOMUYECKOH MIIOTHOCTH TOKa j5=1,0 A/Mm

bivokaiimmii ctangaptaeiil mpoBoa: AC-120/19 [2].
[IpoBepka JaHHOTO MPOBOJIA MO YCIOBHUSIM HarpeBa MpU aBapud Ha OJHOU U3

JINHHMN:
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KOPOHUPOBAHHA.

i = ==
et 3y, a-1)  N301000° B

I[aHHLIﬁ THUII TIIpOBOJAa IMMOAXOAUT IIO0O YCIIOBHIO HarpeBaI

7200°

=126(A).

don

=390A>1264 wu

MakcumanbHble TOKH B IIEMSIX CHJIOBOTO aBTOTpaHcopMaTopa oOmpenernsieM H3

yCIIOBHUSI, UTO OJIUH aBTOTpaHchopmaTop neperpyxked Ha 40% u3-3a BbIX0Jla U3 CTPOS

BTOpOoro aptoTpaHchopmaropa. B coorBerctBum ¢ HTII [4] TokoBemymue wactu u

o0opyIoBaHHE B LENM CUJIOBOrO AaBTOTpaHc(opMaTopa BbIOMPAIOTCA IO TOKY

caeayroniero no mkane ['OCT aprorpanchopmatopa ATALTH — 200000/220/110

Pacuernbie Toku aBTOTpaHchopmaTopa cBeaeM B Tadmiry 3

Tabnuua 3 — PacueTHbie TOkH aBTOTpaHchopmaTopa

HopwmasnbHbii pexxum

Y TSKENECHHBIN PEKUM

Pacuetnsie Toku Ha ctopone BH

0,78
e \/g WHOM.BH

HOM.T

~0,720000°

J3 230

1,4S,.. _1,4020000°

= =703 A
o \/g WHOM.BH \/5 DSO

Pacuetnsie Toku Ha ctopone CH

_ 0,78, _ 0720000’ _ 148, _1402100° _
T.HOPM - . - T.max - . - - 1336 A
\/3 WHOM.CH \/g D]Zl \/5 WHOM.CH \/5 Dlzl
Pacuernsie Toku Ha cropone HH
S S
o 1 =1 00 Al = Sew o 030 g i A
- 2 \/5 II]HOM.HH 2 \/5 DIO’ 5 - \/3 IIJHOM.HH \/3 D]O’ 5
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6. PACYET TOKOB KOPOTKOI'O 3AMbBIKAHW A

ONeKTpuYeCcKHe ammaparel W IIMHHBIE KOHCTPYKLUHH  PacHpeNeiIUTENbHBIX
YCTPOMCTB MOJKHBI OBITH MPOBEPEHBI Ha B3JICKTPOAMHAMHUYECKYIO U TEPMHUUYECKYIO
yCTOWUYMBOCTh. OTKIIIOUYAKOIIKAE anmapaTrbl  (BBIKIIOYATEIM M NPEJOXPAHUTEIN)
IPOBEPSIIOT, KPOME TOTO, MO OTKJIHYAIOIIEH CIOCOOHOCTU. {11 3TOro COCTaBISIOT
pPaCyYETHYIO CXEMY 3aMEIlEHUS, HAMEYAIOT PACUYECTHBIE TOYKH KOPOTKOI'O 3aMbIKAHUSA U
ONPEIENA0T TOKA KOPOTKOIO 3aMbIKaHHsA. PacueTHbIM BHIOM KOPOTKOTO 3aMBIKAHUS
ABIIAETCA Tpex(Pa3zHOe KOPOTKOE 3aMbIKAHHUE.

[Ipu cocTaBieHnH pacueTHOM CXEMBI JIsl BBIOOpa anmapaToB U MPOBOJIHUKOB OJHOMN
LN BBIOMPAIOT PEXUM YCTAaHOBKHU, IIPU KOTOPOM B 3TOM Lieny OyeT HauOOoIbIIUN TOK
KOPOTKOIro 3aMbIKaHuA. [Ipy 3TOM HE y4MTBIBAIOTCS PEXUMBI, HE MPELYCMOTPEHHBIE
JUISL UTUTENBHON KCIUTyaTaluu.

3a pacyeTHyK TOYKYy KOPOTKOI'O 3aMbIKaHHs CJIEAyeT NPUHMMAaTh TOYKY, IIPU
NOBPEXJACHUM B KOTOPOW depe3 BbIOMpaeMmblid ammapaT WM NPOBOJHUK OyIeT
IPOTEKaTh HauOONBIINHN TOK.

IIpn pacuerax TOKa KOPOTKOTO 3aMBIKAHUSA NPUHUMAEM CIEAYIOLIUE JOIYIICHUS
[5]:

-HE YYUTBIBAIOTCS TOKU HArpy3KH;

-HE YYMTBIBAIOTCSI EMKOCTH, & CIIEOBATEJIbHO, U €EMKOCTHBIE TOKH B BO3IYIIHOM U
KaOeJIbHOH ceTH;

-Tpexda3Hasi CeThb MNPUHUMAETCS CHUMMETPUYHOM, WM COMPOTUBICHUS (a3-
pPaBHBIMU JPYT APYTY;

-OTCYTCTBYET HACBILIEHUE CTAJIM JJIEKTPUUECKUX MAIlIVH;

-HE YYUTHIBAIOTCS TOKM HAMAarHMYMBAaHUA TPAaHCPOPMATOPOB;

-HE YYMTBHIBAIOTCS AKTHUBHBIE CONPOTUBIIEHMSI FE€HEPATOPOB, TPaHC(HOPMATOPOB U
pEaKkTOpOB, 3a HMCKJIIOUYEHHEM CiIydaeB, Korja TpeOyeTcsl ONpenessTh MOCTOSHHbIE
BPEMEHH 3aTyXaHUsI CBOOOHBIX TOKOB;

-He yuuTbIBaeTcs cABUT 1o (aze IC pa3nuyHbIX UCTOUHUKOB UTAHUS, BXOISAIINX

B PaCUETHYIO CXEMY.
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CornacHo pgaHHpIM YenmsOunckoro PJIY, Ham wH3BeCTHBI BEIWYHMHBI TOKOB
Tpex$a3HOro KOPOTKOro 3ambikaHus Ha ctopone 220 kB wu cropone 110 kB
MOJICTAHIIUH.

Tadomuma 4 - Bennuunsl TokoB K3 va BH u CH

HaunmenoBanme y3na Tox 3x-¢aznoroK3, A
IIC Kamrak — 220xB - 1C (IIC IIarox — I1C Kamrak I miemns) 14760
I1C Kamrrak — 220xB - 2C (IIC Ilaron — I1C Kamrak II nens) 14760
I1C Kamrak — 110xB (IIC Konsepropnas — [1C Kamrak LII nenp) 23275

[Tpoussenem pacuer KopoTkoro 3aMbikanusi B Touke K1 na mmnax BH 220xB.
Jlis pacuéroB npumenum nporpamMmmy TOKO.
[TapameTpsl BBoaumbIe B iporpammy: ATILITH 250000/220/110.

Momurnocts cuctemsl 220 kB co croponst [1C [laromn:
S =V3W,,, Tis =3 23000° 4760 =5,88 (IBA). ;
Mournocts cuctemsl 110 kB co croponst [IC Konepropnast:

Ss =V3W,, ., Oy =~301500° 23275 = 4,636 (I'BA).

_ N B el | il il | I B R |
ME Waron Z20kE Tuene Q @HC Waron 220:B lluene

e

= NC Kawrarx Z20rE m—f—

110kB

(ST 11T TH-125000/220/110 |
L I 1 Eoneepropras 110kE

10kB

o "

Tal= 32,756 =&, dasa: —90 rpan;
Tas= 0 ®d, dasa: 0 Tpan: L
Tal= 0 =&, da3a: 0 Tpanr

T = 32,756 ®h, daza: —90 rpan;

P i

- !
Pucynok 6.1 — Pacuer Toka K3 na BH 220xB
PaccuntaeM amMminTyJHOE 3HAYEHHE YAAPHOIO TOKAa KOPOTKOIO 3aMbIKAHHS CO

CTOPOHBI BBICOKOI'O HAITPAKCHUA:
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i, =2, ; (7)

rae:k, =1,717 npuHuMaeM npu K3 Ha NPUCOETMHEHUH PACIpPENETUTENBHOIO
YCTPOMCTBA MOBBIIIEHHOTO HANPSKEHU oAcTaHuu [S, [lpunoxenue 7].

i, =</23275600,717 = 79,54 (KA)

[TpousBeneM pacueT KOpoTKoro 3aMmbikanusi B Touke K2 na mmuax CH 110xB.
| l

________ Ly | L
M Waraa Z=0kE Tusne Q @ MC Waron 220:B lluene

NC Kawrak 220kB

110kB

B
[&T114T OUWTH-125000/2204110 | |
H | KonsepTopHana 11 DﬁEI

= e

AT2T AL TH-125000/220/110

110kE

e e {1 . 10kE
—t

- -
PesyabTaTel pacueTa

: EC] PEMEESIHO
Ial= 31,058 =R, fasa: —90 Tpan:
Ia2— 0 mA, dasa: 0 Tpan: A
Iafl= 0 A, daza: 0 Dpan;

Ik = 31,058 =R, da3a: —30 rpanr

| oK

Pucynok 6.2 — Pacuer Toka K3 na CH 110xB

Paccuutaem AMILIUTYJHOC 3HAYCHHUC YAApPHOI'0 TOKa KOPOTKOI'0O 3aMBIKaHHA CO

CTOPOHBI BEICOKOI'O HAITPAKCHUA:
i, =20,k ;
rae:k, =1,608 npuHuMaeM npu K3 Ha TNPHUCOETMHEHHWH PACIpPENETUTEILHOIO

YCTPOMCTBA MOBBILIEHHOTO HANPsLKeHU noactanuuu [S, [punoxenue 7).
i, =+/2 31058 01,608 = 70,628 (KA)

ITIpousBeaem pacuetr KOpOoTKOro 3ambikaHus B Touke K3 Ha mmnuax HH 10kB.
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MC Waron 22068 Tuen

by | L ]
£ Q @ MC Waron 220x8

MC Kawrar, 220kB

110kE

[

(&T1AT O TH-125000/220.17

luene

K.oneepTopHan 110xE

= 10xB

AT2ET OUTH-125000/220/110 ‘3

1

110kB

= 10xB

[

E
PesynbTaTel pacueTa

Tk = 20,B15 =A,

Tal2= 0 =L, daza:
Ial= 0 =&, daza:

da3a: -60 rpanm;
0 vpan:

0 rpan:
baza: —60 pPpan:
oK

1 ] 1

Pucynok 6.3 — Pacuer Toka K3 na HH 10xB

Paccuutaem AMIUIATYAHOC 3HAYCHHUC YIAAPHOI'0 TOKa KOPOTKOI'O 3aMbIKaHUA CO

CTOPOHBI BBICOKOI'O HAITPSAXKCHUA:

i, =20, &,;

rae:k, =1,85

npunumaeM 1npu K3 Ha mnpucoeguHeHuM pacnpeneauTeIbHOro

YCTPOMCTBA MOBBIIIEHHOTO HANPSKEHU oAcTaHuu [S5, [lpunoxenue 7].

i, =+/2 [20815(1,85 = 54,458 (KA)

Tabnuma 5 - CBonHas Tabnuna TokoB Tpexdaznoro K3 B pacyeTHBIX TOUKaX.

Touka K3 IH(O), KA l'yﬂ(())’ KA
K1(muuasr BH) 32,756 79,54
K2 (mmusr HH) 31,058 70,628
K2 (mmusr HH) 20,815 54,458
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7. BBIBOP KOMMYTALIMOHHOM AIIIIAPATYPbI MW TOKOBEIYIIUX
YACTEM

7.1. Bp16op BbIKIIIOYATENEH U Pa3beAMHUTENICH HA CTOPOHE BHICOKOTO HANPSIKEHUS

(220 kB)

B 3aBucMMOCTM TIpUMEHSEMOM OT JOYIrOracUTEIbHOW W HW3O0JMPYIOLIEH CpEbl
BBIKJIFOYATEH MOAPA3ACIISIIOTCS Ha:

— MacJIsHbIE;

— BO3/IYLIHBIE;

— 3JIETa30BbHIE;

— BaKyyMHBIE;

— C MAarHUTHBIM TallIEHUEM JIyTH.

Brikitouarenu pacrnpenenuTeabHbIX YCTPOUCTB HampsbkeHueM 35 kB u Bbime
0OBIYHO BHIOMPAIOTCSI OTHOTUITHBIMU B 1EJISIX YIPOUIEHUS IKCILTyaTalluH.

Brixirouarenu BEIOMpArOTCS:

— 10 HAIIPSIKEHUIO YCTAaHOBKH;

— 10 JJIUTEIIbHOMY TOKY;

— 10 OTKJIIOYAIOIIEN CITOCOOHOCTH.

B HameMm ciiyyae Ha CTOpPOHE BBICIIETO HAIPSYKEHUS YCTAHOBJIICHBI 3JIETa30BbIC
BoikioyaTenu BI'T-220.11%-40/3150Y1 u pazbeAMHUTENN HAPY>KHOW YCTAaHOBKU THUIA

PT"-2-220.11/1000Y XJI1. Heo6xoauMo UX MPOBEPHUTH MO BCEM MOKA3aTEISIM.

Bpemsi oT Hayasia KOpPOTKOTO 3aMbIKAHUSI 1O MPEKPAIICHHS COMPUKOCHOBEHUS
JyTOraCUTEJIbHBIX KOHTAKTOB:

! :t3,min +tC.B’ (8)

rae t — MAHMMAJIbHOE BPEMsI IEUCTBUS PEIICHHON 3a1UTHI;

3, min
Loy — cOOCTBEHHOE BPCM: OTKIIFOUCHUSA BBIKJIFOYATCIIA.

r=0,01+0,035=0,045 (c¢).

OHpGI[eJ'II/IM arepuoaAN4YCCKyr0 COCTaBJLAIOIIYIO TOKa K3 B MoMeHT pPacxoxKaCHUuA

KOHTAaKTOB:

/lucm

13.03.02.2018.00.00 113 34

Usm. | /lucm Ne dokym. llodnuce | Aama




KOPOTKOT'O 3aMbIKaHUsI, B COOTBETCTBUU ¢ Tabnuiei [16.2[5] T, =0,03 c;

anepnoanquKoﬁ COCTaBJ'IH}OI]_[eﬁ B OTKIIFOYa€MOM TOKEC IJIsI BPEMCHHA T ©

onpeaenseTcs o KaTanory Beikirodarens [ =40 %.

Toka K3:

i =21 e T )

rac Ta — IIOCTOJAHHAasA BpeMeHH 3aTyxaHI/IH aHepHOL[quCKOP'I COCTaBHHIOIHeﬁ TOKa
. \/_ 0,03 — KA

i,, =N2032,756 =10,336 (kA).

HOqueHHOC 3HAUYCHUC CpaBHHM C HOMHWHAJIIBHO ,Z[OHYCTI/IMBIM 3HAYCHUECM

rae B — conepikaHme anepHOAMYECKON COCTABISAIONIECH TOKA B TOKE OTKJIIOUEHUS,

Ha Ttepmudeckyto CTOMKOCTH BBIKIIIOUATENbh MPOBEPSETCA MO TEIIOBOMY MUMITYJIbCY

T

0,045

fynow =2 %IM (10)

i =2 E—Il% [30=22,63 (KA).

B <I% ¢ (11)

Tep“Tep

rae B, — pacyeTHbIN TEIJI0BOM UMITYJIbC;

1 ep — MPEJICIBHBIN TOK TEPMUYECKON CTOMKOCTH (10 KaTaJlory);

T

tTep — JJIMTCIIBHOCTD ITPOTCKAHUS TOKA TCpMH‘ICCKOﬁ CTOMKOCTH (HO KaTaJIOFY).

121 =403 =4800 (kA%c).

Tep © ep

TemmoBon HUMITYJIbC, BLI,Z[CJIHCMLIﬁ TOKOM KOPOTKOI'O 3aMbIKaHHs OIIPCACIIACTCA:
— 72
BK _InO(ton( +Ta)’ (12)

rae ¢, =t +t,., =0,1+0,055=0,155 (c),

fp3 — BpEMs J€MCTBUS OCHOBHOM 3alIUTHI TPaHC(HOPMATOPA.
B, =32,756 ({0,155 +0,03) =198,5 (kA’c).

[IpoBepka ycnoBusi:

By < Lieplrep: (13)
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198,5<4800.

PaszpenuanTenn BHIOMpAIOTCS 1O HANPSDKEHWIO YCTAHOBKH, 10 TOKY |
AIEKTPOAMHAMUYECKOM CTOMKOCTU. BriOUpaem pa3beAMHUTEIH TUTIA
PI"-2-220.11/1000Y XJI1 ¢ npuBogom 3aBoackoro usrorosienus 11/-14Y XJI1.
PI’-2-220.11/1000Y XJI1 - JIBYXKOJIOHKOBBIM  TOPU30HTaJIbHO-TIOBOPOTHBIN
pa3beAUHUTEIIb.
=31,5 3 =2977 (xA%c).

2
st pasbequauTens: I, .

[TapameTpsl BbIKITIOUATENS, pa3beIUHUTENS U HEOOXOAUMBIE TPEOOBAHUSI K HUM TI0
CIpaBOYHHKY [6], cBeneHbI B Ta0nuILy 6.

Ta6numa 6 — KommyrtarnmonHnas anmnaparypa Ha ctopoHe BH

Brikirouarein Pasbenunurenns

PacuetHbIie naHHEIE BI'T-220.11*- PI'-2-

40/3150V¥1 IIIpK 220.11/1000Y XJI1
U, =220 xB U, =220 xB U, =220 xB
I =703 A 1. =3150 A 1., =1000 A
I..=32,756 KA I, . ...=40 KA —
i, =10,336 KA i .. =22,63 KA —
1,=32,756 KA I, =40KA -
i, =79,54 KA L =102 KA [y =80 KA
B =198,5kA%c 121, =4800 kA ’c 1. =2977 xA’c

N3 pacueToB BHUJIHO, YTO JAHHBIM BBIKIIOYATENb YAOBIETBOPSET BCEM YCIIOBHSIM
npoBepku. Brikmouarenu cepurt BI'T OTHOCATCS K 3JIEKTPUUECKUM KOMMYTAalIMOHHBIM
amnraparaM BbICOKOTO HANpPsDKEHUs, B KOTOPBIX TacsAlled W HM30JUPYIOLIEH Cpenou
siBisieTcst — ayera3 (SF6). Dmera3oBeiii BeikmouaTeab BI'T-220 komoHkoBseiii. CocTouT
U3 TpeX IOJI0COB (KOJIOHH), YCTAHOBJIGHHBIX Ha OOIIedl paMe U MeXaHUYECKH

CBS3AHHBIX JApyr C APYIrOM. Bce TPpU IIOJIOCA BBIKIIHOYATCIIA YIIPABIIAKOTCA OAHHUM
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npyxuHHbIM nIpuBoaoM tuna [1IIpK. B nmpuBoae nmeercs aBTomaTH4ecKoe yIpaBiIeHHAE
2-Ms1 cTymeHsMu obOorpeBa mmkada W KOHTPOJb HMX HCIPABHOCTU. BrIkirodarenu
W3rOTABJIMBAIOTCA B KiIMMaThHuecKkux wucnoigHeHusax Y1* m XJI1*. EcrecTBeHHBIN

YpOBEHb yTeueK aeraza — He 6omnee 0,5% B rog.

7.2. Be1Obop BBIKJIFOYATENCH U pa3beIMHUTENICH Ha CTOPOHE CPEAHEr0 HAMPSHKEHUS

(110 kB)

Ha cropoHe cpeaHero HanpspDKeHMsl Ha MOJCTAHLIMHM YCTAHOBJIEHBI MACIISHBIE
BeIKTIOUaTeny tumna ¥Y-110-8. B Hamewm cinyyae nenecoobpa3HO MOCTaBUTH 3JI€Ta30BbIe
BBIKJIFOYATEIM, BbIOMpaeM 1o  cmpaBouHuky [6]  BI'T-110.11*-40/3150Y 1u
pa3zpeauHuTENN HapyxHOU ycTtaHoBKH Thna SGF 123p.

Bpemss oT Hauama KOPOTKOTO 3aMbIKaHUSl 1O MPEKpAIICHHUs CONPUKOCHOBEHUS
JyrOTaCUTENbHBIX KOHTAKTOB:

=t Rl S

3, min

rae t — MAHMMAJIbHOE BPEMsI IEUCTBUS PEIICHHON 3aIUTHI;

3, min
tC.B — COOCTBEHHOE BpEMs OTKIIIOYCHUS BBIKITHOYATCIIA.
r=0,01+0,035=0,045 c.

OnpenenuM anepuoOJUYECKy0 COCTaBIIAIONIYI0O Toka K3 B MOMEHT pacxoxiaeHUs

KOHTAaKTOB:

T

. _Ta
Ly = \/Elme ,
rae T, — NOCTOSIHHAs BPEMEHHM 3aTyXaHUs alepHOAMYECKON COCTAaBIIAIOIIEH TOKa

KOPOTKOTO 3aMbIKaHHUsI, B COOTBETCTBUU ¢ Tabnmuei [16.2[5] 7, =0,02 c;

_0,035

i =2031,0582 *? =7,63 (kA).

HonyquHoe 3HAYCHUC CpaBHMM C HOMHHAJIBHO JOIIYCTUMbBIM 3HAYCHUCM

anepnonnqecxoﬁ COCTAaBJISIFOIIEH B OTKJIFOYA€MOM TOKE IS BpEMCHHU T:

. _ B
Lamom — \/EEIOTK.HOM >
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rae B — conepkaHue anepHOAMYECKON COCTABISAIONIEH TOKAa B TOKE OTKIIOUECHUS,

onpeaenseTcs o KaTanory Beikirodarens [ =40 %.

=\2 [—»—mo 22,63 (KA).

a HOM

Ha Ttepmudeckyto CTOMKOCTh BBIKIIIOUATENb MPOBEPSETCA MO TEIIOBOMY MUMITYJIbCY

Toka K3:

B <I?

K — “Tep Tep’
rae B, — pacyeTHbIN TEIJI0BOM UMITYJIbC,

1., — IPCICIbHBII TOK TEPMUYECKOH CTOMKOCTH (II0 KaTaJory);

— JJIMTCIIBHOCTD ITPOTCKAHUS TOKA TCpMH‘ICCKOﬁ CTOMKOCTH (HO KaTaJIOFY).

12 1. =40° [3=4800 (kAZc).

Tep Tep

TeruioBoi UMITYJIBC, BBIAEISAEMBIM TOKOM KOPOTKOTO 3aMBIKaHHUSI OIIPEAEIIAETCS:
By = I§O(IOTK +T,),

rae ¢, =t +t,.., =0,1+0,055=0,155 (c),

fp3 — BpEMs J€MCTBUS OCHOBHOM 3allUTHI TPaHC(HOPMATOPA.

B, =31,058"[{0,155+0,02) = 168,8 KA “c.

IIpoBepka ycioBus:

B.<I>

Tep Tep ’

168,8 <4800 .

PaspenuanTenn BBIOMpAIOTCS 1O HANPSDKEHWIO YCTAHOBKH, 10 TOKY |
ANEKTPOAMHAMUYECKON CcToMKkocTh. BwiOupaem mno cnpaBounuky [6] saBa Tuma
pazpenuHuTenei: ¢ ogHuM 3azemisromuM HoxkoM SGF 123n-100/3HA u ¢ aByms
3azemisiroiuMu HoxaMu SGF 123n-100+2E/3HA B 3aBUCHUMOCTH OT MECTa YCTAaHOBKH.

SGF-123 - 1ByXKOJOHKOBBIN TOPU30HTAIBHO-TIOBOPOTHBIN Pa3beIUHUTEb.

JIns pa3beIMHUATEIIS:

I3t =40" 3 =4800 (xAZc).

HapaMeTpLI BBIKJIIOYATCIIAA, Pa3bCAUHUTCIIA H H€O6XOI[HMBI€ Tpe6OBaHI/I$I K HUM

CBEJICHBI B TAONIUITY 7.

/lucm

13.03.02.2018.00.00 113 38

Usm. | /lucm Ne dokym. llodnuce | Aama




Tabmuma 7 — KommyranuonHnas anmaparypa Ha ctopone CH

Pasbeuaurenns
Brikirouarenn

SGF 123n-100/3HA u
Pacuernrie nanurie BI'T-110.11*-

SGF 123n-

40/3150Y1
100+2E/3HA

U,ou =110 kB U,on =110 kB U,on =110 KB
I =1336 A 1. =3150 A 1. =1600 A
1. =31,058 KA I =40 KA -
i, =112 KA i .. =22,63 KA —
1,=31,058 KA I =40kA -
i, =70,628 KA i, =102 KA i, =100 KA
B _=168,8 kA ’c 1% 1., =4800 kA ’c It =4800 kA“c

HNrak, BO BceX LEIAX pPaCHPENEIUTEIbHOIO YCTPOWCTBA BBICIIErO HANPSKEHUS

MPUHUMAEM K YCTaHOBKE BbIKItouaTenu oaHoro tuma BI'T-110.11*-40/3150Y1 u B

3aBUCUMOCTH OT H€06XOI[I/IMOFO qucijaa 3a3C€MIIAIOINX HOXel Pa3bCANMHUTCIIN THIIA

SGF 123n-100/3HA u SGF 123n-100+2E/3HA.

7.3. BriOop BhIKIIIOUATENEH M pa3beAMHUTENCH HA CTOPOHE HU3KOTO HANPSDKEHUS

(10xB)

Ha cTopoHe HU3KOro HampspKeHHs KOMMYTAIlMOHHAs ammaparypa BbIOMpaeTcs 1o

TOM Xe MCTOAMUKE, UYTO U HA CTOPOHEC BLICOKOI'O HAITPSKCHHA.

HekoTtopsie ocoOeHHOCTH BBIOOpaA COCTOSIT B TOM, YTO CYIIECTBYET OCOOCHHOCTH

BbIOOpa KOMMyTauMOHHOW ammapaTypsl Ha PY HH: Ha coBpeMeHHBIX MOACTaHLHUAX

HCIIOJIB3YIOTCA KOMIIJICKTHBLIC paCHpC,Z[CJII/ITCHBHBIC YCTpOﬁCTBa, Ha KOTOpLIC nu
HeO6XOI[I/IMO OpI/IeHTI/IpOBaTBCH B Hpouecce HpOeKTI/IpOBaHI/IH.
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C ydetoMm Toro, 4TO IaHupyercs ycranoBka KPY, BeiOop BhIKIIIOUaTeNel CBOIUTCS
K Bb10OpY KPVY B nienom. Ilpunnmaem k ycranoske KCO-298 [6].

Boikitouarenu BBIOMpAIOTCS MO TEM KE€ YCIOBUSM, 4YTO W Ha crtopoHe BH.
PacueTtHble TOKM TPOAOKUTEIHHOTO PEXKMMa yKa3aHbl B TaOnuie 7, a pacyeTHBIM
TOKOM KOPOTKOTO 3aMbIKaHUsl SIBISETCS TOK HAa IIMHAX HU3KOrO HamlpsbkeHus. B
KOMIUIEKCHOM pacnpenenutesibHoM ycrporctBe — KCO-298, HaxoasTcs BCTPOCHHBIE
BaKyyMHbIe BeIKItouaTenu turna BB/Evolis [6].

CobcTBenHoe Bpems oTkimtoueHus tc g, = 0,055 ¢, moyiHOe BpeMsi OTKIIOYEHUS

tos. =0,075 ¢

Haiinem Bpems ot Havana K3 10 mnpekpamieHus  CONPUKOCHOBEHHS
JyTOTaCUTEJIbHBIX KOHTAKTOB 110 dopmyiie (8):

T=tpuw Ttep =0,01+0,055=0,065 (¢).

Arnepuoanyeckasi COCTAaBJISIIOIIAs TOKAa KOPOTKOTO 3aMbIKaHUSI B MOMEHT

PacXOKJIeHUsI KOHTAKTOB BBIKJIIOYaTess T o gpopmyiie (9):

-0,065

i,, =v2 208150 ** =9,96 (kA),

rae Ino = 20,815 KA — [elcTByloniee 3HAYEHUE MEPUOINYECKOU
COCTaBJIAIONIEN HAYaIbHOIO TOKa KOPOTKOTO 3amMbiKaHus B Touke K3;
Ta = 0,06 ¢ — mocTosiHHAs BpeMEHU 3aTyXaHUs allepHOIMUECKON COCTaBIISAIOIIEH, e

3Ha4YeHue yKazaHo B Tabmiuie [16.2[7].

100
j=n]
=0

i =
=0
A, e 30
=0
b= ]
pe. |
10
[m]

[} 0,0z 0,10 0, s 0, 0= o1

T.c

Pucynok 7.1 — HopMmupoBaHHOE COEpKaHNUE alIEPUOTHIECKON COCTABIAIOIIEH
JloImycTUMOE OTHOCUTENBHOE COAEPKaHUE AllEPUOINYECKON COCTABIISIIOUIEN TOKa B
TOKE OTKJIFOUCHUS [poym onpenersercs mo KpuBod Pyoy = f (1) u3 [7 - puc.3.1]. s

Bpemenu T = 0,065, Byom =23 %.
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Haiinem rapaHTUPYEMYIO BBIKJIIOYATEIII0 3aBOJIOM-U3rOTOBUTEIIEM
ariepuoIMYECKYI0 COCTABIISIONLYIO B OTKJIIOYAEMOM TOKE JJIsi BpeMeHHu T 1o (opmyiie
(10):

_J2m331,500°

AHOM — 100

i =10,25 (kA),

rae  Ipomorknr = 31,5 KA — HOMUHAIBHBIM TOK OTKJIIOUEHUS BBIKIIOUATEIIS M3
KarTajora.

J171s1 TpOBEPKU BBIKJTIOUATEIIS HA TEPMUUYECKYIO CTOMKOCTh HEOOXOMMO OTNPEIeTUTh
TEIUIOBOM HMIYJIbC, BBIICISIEMBIA TOKOM KOPOTKOI'O 3aMBIKAHUS, I YE€TO HauJeM
CHauaja BpeMs OT Hauajia KOPOTKOI'O 3aMbIKaHUS JI0 €r0 OTKJIIOUEHHS 110 hopmyJie :

t

=1, +1, =1,5+0,075=1,575 (c),

OTK P3

roe  tp3 = 1,5¢ — MakcuManabHOE BpEMS IEUCTBUS OCHOBHOM 3allIUTHI;
TernnoBoit umitynbe mo hopmyie (10):

B, =20815% [{1,575+0,05) =704,1A” (c).

Bce pacueTHbie u KaTanoxHbIe JaHHbIE CBOJUM B Ta0iuiy 3.6.3.2.1.
lyy — yZapHbIH TOK KOPOTKOT'O 3aMbIKaHUs 10 PacyeTy, KA.

i, =K, 320, =1,8503/2 20815 = 54,458(xkA)

iun — MPeIeNIbHBIN CKBO3HON TOK KOPOTKOT'O 3aMbIKaHUs (aMILJIUTY /1),
ONPEAEISEMBIN IO KaTalory, KA;

[ = iy _ 8000°

MR G2 18562

Ta6nuna 8 — BeiOop BeIkitouaresneit Ha cropone HH

=30,58(kA)

Karamo>xHable JaHHBIC
PacuetHbIe JaHHBIC
Brixmrouatens BB/Evolis -10-630-31,5
UycTt = 10 kB UpoM = 10 kB
IMAX = 34,64A IHOM - 630 A
In,r = 20,815kA Ihom.orin = 31,5kA
iA,‘C = 9,96KA iA,HOM = 10,25 KA
/lucm
13.03.02.2018.00.00 113 41
Usm. | /lucm Ne dokym. llodnuce | Aama




OxoHYaHue Ta0JIUIBI 8

Karanoxubie JaHHBIC

Briximrouatens BB/Evolis -10-630-31,5

PacuetHbie nanHEbIe

IH,O = 20,815KA II[I/IH = 30,58 KA
iyﬂ = 54,458 KA iIH/IH =80 KA
Bk =704,1A%¢ Freprtrer = 31,53 =2977A% ¢

W3 TaGauiel 8 BUIHO, YTO YCIOBHS BBITIOTHSIOTCS, CIEA0BATEILHO, BCTPOSHHBIC
pacrpenenuTenbHoe yeTpocTBo BhikimouaTenu tuma BB/Evolis -10-630-31,5 mMoxHO

HCIIOJIb30BaTh.

7.4.Bp100p TOKOBEAYITUX YacTel U U30JIATOPOB PY

7.4.1.  BwiOop TOoKOBenymux yacteil u uzonstopos PY na cropone BH

Tak kak MUHBI U OIMIMHOBKA MO YKOHOMHYECKOW IJIOTHOCTHA TOKA HE BBHIOMPAIOTCH,
TO BBIOMPAaeM CEYCHHE MO JTOMyCTUMOMY TOKY MPU MaKCUMaIbHOUW HArpy3Ke Ha IIMHAX,
paBHOM TOKYy HauOOJee MOIIHOIO MPUCOEAUHEHMS, T.€. MO MaKCUMAJIbHOMY TOKY
HamOoJiee  MOIIHOTO  TPUCOSAWHEHUS, B  JAHHOM CiIy4ae CO  CTOPOHBI
aBToTpanchopmaropa: I, = 703 A.

BriGepem cedenre mpoBoaa Il TOKOBEAYIIIUX YacTeH OT BBIBOJOB TpaHC(hopMaTopa
110 OIIMHOBKY KH 220kB.

Ta6muna 9 — TokoBenymue yactu PY BH[2]

MakcumanbHbIN Jomyctumeiin
Hampsoxenue, kB [TpoBox
JUIATENbHBINA TOK, A | IJIUTEILHBIA TOK, A
220 ACO -400 703 825

[IIvHBI, BBITOJHEHHBIE TOJBIMHU IMPOBOJIAMU Ha OTKPHITOM BO3IyXe, Ha TEPMUYECKOE
JeWCTBUE HE TIPOBEPSIOTCS.

Jns nanHou noactanimu Ha OPY 220 kB onopHble M30ASTOpBI I KpEIJIECHUS
omurHOBKH BeiOMpaem tuna OTK 8-220-A10-2/YXJI1 [10].

ITapameTpsl n3oATOpA:

pasMepsbl: - cTpouTeabHas Beicota — 2100 mm;

/lucm

13.03.02.2018.00.00 113 42

Usm. | /lucm Ne dokym. llodnuce | Aama




paspylaroias 3J1eKTpoMexaHuueckas Harpy3ka — 8 kH;

OTH HW3O0JATOPHl UMEIOT 3HAUUTENIbHbIE MPEUMYIIECTBA IMEpPE] OCTalbHBIMU
U30JITOPaMU:

- MEHBIIYIO MacCy;

- OoJiee BHICOKHE pa3psiAHbIe XapaKTEePUCTUKHY;

- Marepuai 3alMTHOW 000J0YKU: KpEeMHUOpraHuYecKas pe3ruHa

- CTOMKOCTb K 3arpsiI3HEHHIO;

- YCTOMYMBOCTb K yAapaM M PE3KUM CMEHaM TEMIIEPATYPBI;

- Oos1ee MPOCTOM MOHTaX U 00CITyKHBaHUE.

7.4.2. BeiOop TOKOBeayIIMX yacTter u n3onsatopos PY na cropone CH

Tak kak IIMHBI U OIIMHOBKA MO YKOHOMHYECKOW IJIOTHOCTU TOKa HE BHIOMPAIOTCH,
TO BBIOMpPAEM CEUEHHE MO JIONYCTUMOMY TOKY MPU MaKCUMaJIbHOM Harpy3ke Ha IIMHax,
paBHOW TOKy Hambojiee MOIIHOTO MPHUCOCAWHEHHUS, T.€. MO0 MAaKCUMAaJbHOMY TOKY
HanOoJIee MOUTHOTO TPUCOEIMHEHNU, B JAaHHOM ciiy4ae ¢ aBroTpancdopmaropa 110kB:
L= 1336 A.

Bribepem ceueHue mpoBoAa Uil TOKOBEAYIIMX 4YacTeid OT  BBIBOJOB
aBToTpanchopmaropa a0 omuHoBkY 1muH 110kB.

Tabmuma 10 — ToxkoBenymme yactu PY CHJ[2]

MaxkcuMalbHbIN JlomycTUMBII
Hanpsixenue, kB | [IpoBon
JUIMTENIBHBIN TOK, A | JUIMTENBHBIN TOK, A

220 2xACO -400 1336 2*%825=1650

[IviHBI, BEINOJIHEHHBIE TOJBIMU MMPOBOJAMU HA OTKPHITOM BO3AYyXE, HA TEPMUYECKOE
JIEVICTBHUE HE MPOBEPSIIOTCHL.

s nanno# noactaniuu Ha OPY 110 kB onopHbie U305 TOPHI 1J1 KPETUICHUS [INH
BeiOupaem tura OCK 10-110-A01-2 YXJI1 [10].

[TapameTpsl uzonsTopa:

pa3Mepsl: - crpoutenbHasd BeicoTa — 1020 Mm;

paspyuiaroias dNneKTpoMexannyeckas Harpyska — 10 kH;
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OTH  U30JATOPbI

M30JISITOPaMU:

HMCIOT 3HAYUTCJIBHBIC TMPCUMYIICCTBA IICPCA

- MEHBIIIYIO Maccy;

- 0oJiee BBICOKHE pPa3spAIHBbIC XapaKTCPUCTHKH,

- Marepua 3alMTHOW 000J0UYKU: KpeMHUMOpraHudecKas pe3ruHa

- CTOMKOCTB K 3arpsA3HCHHIO;

- YCTOMYUBOCTB K yapaM M PE3KMM CMEHaM TEMIIEPATYyPHI;

- Oos1ee MPOCTOM MOHTaX M OOCITy)KHMBaHHUE.

OCTaJIbHbIMH

7.4.3. BeiOop TokoBenymux yacteit u uzoistopos PY na cropone HH

Coenunenue TpancgopmaTopa ¢ 3akpbIThiM ycTporictBoM 6-10 kB unmu ¢ KPY 6-10

kB OCYIICCTBIIACTCA THOKUM IMOABCCHBIM TOKOIIPOBOJAOM, HIMHHBIM MOCTOM MJIM

3aKpBITHIM KOMIUIEKTHBIM TOKOMpoBojgoM. C KCO-298 coeauHeHWE BBINOJHEHO

INIMHHBIM MOCTOM.

Bce coenunenus BHyTpu KPY 6-10 kB, Bkitoyasi cOOpHBI€ IIMHBI, BBIMOJHSIOTCS

JKCCTKMMHU TOJIbIMA AJIOMWUHHCBLIMHW HIMHAMHW HPAMOYTOJIBHOTO HWJIN K0p06an0r0

CCUCHMUAI. HpI/IHI/IMaCM K YCTAaHOBKC aJIFOMMHHUEBLIC INWMHBI IIPAMOYT'OJIbBHOTO CCUCHUA AI[

31 T15*3 (T — 3akaJieHHBIA M €CTECTBEHHO COCTapPEHHBIN), JOMYCTUMBIA JJIUTEIbHBIN

TOK Ha ofHy (ha3y 165 A. Makcumanbnbiii Tok Ha mmHax HH 10xB mocuntan B myHKTE

5 u paBeH 34,64 A.

BeIOMpaem tura MO 10-20, 00 Y3 [11].

IMAX < Inon

34,64 <165~

3HAYWT MUHBI, BEIOPAHBI, BEPHO.

s nannoi noactaniuu Ha KPY 10 kB onopHbie M3074TOPBI 19 KPEMJICHUS IINH

[TapameTpsl uzomnsiTopa:

pa3Mephl: - CTpouTeNIbHasA BbicoTa — 134 MM;

paspyuiaroiias dneKTpoMexannyeckas Harpyska — 20 kH;

Ot H30JIATOPBI UMCIOT:

Uzm.
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- MEHBIIYIO Maccy;
- OoJ1ee BBICOKHME pa3psIHbIC XapaKTEPUCTUKH;
- CTOHKOCTD K 3arpsi3HEHUIO;

- MPOCTOW MOHTaX U OOCTy>KHBaHHE.
7.5. Be1O60Op KOHIEHCATOPOB CBSI3U M BRICOKOYACTOTHBIX 3arpagautencii 220xB

Ha nanHoii mojacTaHIMu yCTaHOBIIEHBI KOHIEHCATOPHI CBSI3U TUIIA

CM-110~3-6,4Y1 [12].

[TapameTpsl KOHJEHCATOPA CBSI3U:

- Tanrenc yria noteps 3x107;

- 'abGaputHble pa3Mepsi:

Huametp 330, Mm;

Bricora 1170, Mmm;

- Macca ue 6onee 154 kr;

- EMkocth 6,4 HO;

- Hanpspkenue 100/V3 kB.

BricOKkOYaCTOTHBIE 3arpaIuTENId YCTAHABIMBAIOTCS HA JIMHUSX JIEKTpoNepenay npu
BBO/I€ B MO/ICTAHIIMIO, YTOOBI HE MIPOIMYCTUTH BHICIINE TAPMOHUKHU.

Tak ke Ha MOJICTAaHIINU YCTAHOBJIEHBI BBICOKOYACTOTHBIE 3arPaIUTEININ TUTIA

B3-1000. ITpousBenem ero npoBepKy

10 HOMUHAJILHOMY TOKY:

IHOM 2 IMAX ’

rae  Iyom — HOMUHANIBHBIN TOK 3arpaguTens, A;
Inax — TOK, IPOTEKAOIINI B JIMHUM B YTSKEJIEHHOM pEXUME, A;

IPOBEPKA HA JIEKTPOJIUHAMUYECKYIO CTOMKOCTB:

. >

L = lyps

IDIS 1 — TOK JIEKTPOJUHAMUYECKON CTOMKOCTHU 3arpaiuTelis, KA;

iy —ynapHsiif Tok Tpexgasznoro K3 Ha cropone BH, kA
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MIPOU3BOAUTCS MPOBEPKA HA TEPMUUYECKYIO CTOMKOCTH:

2
ITEP ETEP = BK ’

rae I1Ep — TOK TEPMUYECKON CTOMKOCTHU 3arpaguTesis, KA;

trgp — AOMYCTUMOE BPEMS JIEUCTBUS TOKA TEPMUYECKOM CTOMKOCTH, C;

BK — TEIJIOBOU HMITYJIbC, BBII[CJI)ICMBIﬁ TOKOM KOPOTKOI'O 3aMBIKaHHA Ha CTOPOHC

BH, kA’c.

KaranoxHble JaHHBIE 3arpaauTens npeacrasieHbl B [12]. CpaBHEeHUE pacUETHBIX U

KaTaJIOXKHBIX JTAaHHBIX MpUBeAeHO B Tabsmie 11.

Tabnuma 11— BeiOop BEICOKOYACTOTHBIX 3arpaguTenieit

PacuetHbIle naHHEIE

Karanoxxnsie JaHHBIC

B3-1000-0,6
IMAX =703A IHOM = 1000 A
iyﬂ = 79,54 KA iI[I/IH =102 kA

Bx = 198.,5 kA’ ¢

Preptrep = 40%1 = 1600 kAZ ¢

Kak Bumno w3 Tabmumbl 11 — ycioOBHS BBIOJHSIOTCS, JAHHBIA THI 3arpajuTems

MOXXHO OCTaBUTDb.

7.6. Be100p KOHIEHCATOPOB CBSI3M M BHICOKOUACTOTHBIX 3arpanureneii 110xB

Ha HaHHOﬁ MoACTaHIH YCTAHOBJICHBI KOHACHCATOPHLI CBA3H THUIIA

CM-110/V3-6,4Y1 [13].

ITapameTpsl KOHIEHCATOPA CBSA3U:

- Tanrenc yria nmoteps 3x107;

- 'abGaputHble pa3Mepsi:
HNuametp 330, Mm;
Bricora 1170, mMm;

- Macca ue 6omee 154 kr;
- EMkocth 6,4 HO;

- Hanpspkenune 100/V3 kB.
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BricokouacTOTHEIE 3arpaauTein YCTAHABJIIMBAKXOTCA HaA JIMHUAX JJICKTPOIICPCaad IIpU

BBOJAC B IIOACTAaHIIHUIO, yTOOBI HE MpONyCTUTH BBICIINUC T'aPMOHUKHU.

Tak ke Ha MOJCTAHIIMU YCTAHOBJIEHBI BHICOKOYACTOTHBIE 3arPaJAUTENN THIIA
B3-2000. [Ipou3BeneM ero npoBepKy
10 HOMUHAJILHOMY TOKY:

IHOM 2 IMAX ’

rae  Iyom — HOMHUHAIBHBIN TOK 3arpagurens, A;
Inax — TOK, IPOTEKAOIINI B JIMHUM B YTSKEJIEHHOM PEXUME, A;

IIPOBEPKA Ha 3JIEKTPOJMHAMUYECKYIO CTOUKOCTD:

Lyn Zlyﬂ,

rae 1n — TOK 2JIEKTPOJAMHAMUYECKON CTOMKOCTHU 3arpajuTelis, KA;
1y —yJnapHsbIii Tok Tpex@asznoro K3 nHa cropone BH, kA
MIPOU3BOJUTCS MTPOBEPKA HA TEPMUUYECKYIO CTOMKOCTD:

2
ITEP mTEP = BK’
rae I1Ep — TOK TEpMUYECKON CTOMKOCTH 3arpaguTelis, KA;

trgp — AOIMYCTUMOE BPEMS JIEUCTBUS TOKA TEPMUYECKON CTOMKOCTH, C;

BK — TEIJIOBOU HMITYJIbC, BBII[CJI)ICMBIﬁ TOKOM KOPOTKOI'O 3aMBIKaHHA Ha CTOPOHC

CH, xA’c.

KaranoxHsie janHblie 3arpaaurtens npeacrapieHsl B [13]. CpaBHeHUE pacUeTHBIX U

KaTaJIO’KHBIX TAaHHBIX MPUBEACHO B Tabsmie 12.

Tabnuma 12 — BeiOop BEICOKOYACTOTHBIX 3arpaguTeneit

KaTaJIO}KHLIC JAHHBIC
PaC‘{CTHBIC JAHHBIC
B3-2000-1,2
IMAX = 1336A IHOM =2000 A
iyﬂ = 70,628 KA iI[I/IH =102 kA
Bx = 168.8 kA’ ¢ [ rgp-trep = 4071 = 1600 KA” ¢

Kak BugHO 13 Tabnuiel 12 — ycinoBUs BBINOIHAIOTCS, IPUMEM K YCTAaHOBKE JaHHBIN

THII 3arpaanuTeiis.
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7.7. BwiOop orpannuuTteneit nepenanpsbkenus Ha ctopone BH, CH u HH

Ha cropone BH pmns 3ammtel OT mepeHANpsiKEHUM 3JIEKTPOOOOPYIOBaHUS Ha
MOACTaHIUU yCcTaHOBJIeHbI orpannuntenu Tuna OITH-220/157-10/900(111) 4 Y XJI1.

Ha cropone CH pnsi 3amuThl OT NEpeHANpPSHKEHUN 3JIEKTPOOOOpYyAOBaHUS Ha
MOACTAHLIMA BMECTO Pa3psAIHUKOB THIIA PBC-33 ycTaHOBMM OrpaHUYUTEID
nepenanpsbkenus tTuna OITH-110/80-10/650(11)4 YV XII1.

Ha cropone HH s 3ammThl OT mepeHANpsDKEHHM AJIEKTPOOOOpY/IOBaHUS Ha

MOACTAaHIIUU yCTaHOBJIeHbI orpannuntenu Tuna OITH-10.

8. BBIbOP CXEMbI ITMTAHM A COBCTBEHHbBIX HY X/

8.1.0mpenenenre MOITHOCTH COOCTBEHHBIX HYKJT

CoOcTBEHHBIE HYX]Ibl — Ba)KHBIA 3JIEMEHT nojicTaHuuid. [loBpexaeHus B cucreme
COOCTBEHHBIX HYXKJl MOTYT NMPUBECTH K HAPYIICHUIO PabOTHl OCHOBHOT'O 00OPY10BaHUS
Y BO3HUKHOBEHUIO aBapUil.

CoctaB moTtpeOuteneil COOCTBEHHBIX HYKJI 3aBHCHUT OT THUNA TMOACTAHLIMUH,
MOIIHOCTH TPaHC(POPMATOPOB, HATMUMSI UJIM OTCYTCTBHUSI CUHXPOHHBIX KOMIIEHCATOPOB,
TUIIA 3JIEKTPOOOOPYIOBAHMSL.

Hawnbosnee OTBETCTBEHHBIMH TMOTPEOUTEISIMUA COOCTBEHHBIX HYXKI TOJCTaHIIAN
SBIISIIOTCSA ONEPATUBHBIE LIENH, CUCTEMA CBSA3M, TEIEMEXAHUKU, CUCTEMA OXJIAXKJICHUS
TpaHCcPOpPMaATOPOB, aBapHitHOE OCBEILICHUE, cUCTeMa MOKapOTYIIEHUS,
ANEKTPONPUEMHHAKN KOMIIPECCOPHOM.

MomHocTh  moTpeOuTenel COOCTBEHHBIX HY)XJI HEBEJIMKAa, IIO3TOMY OHH
npucoenuHATcs K cetn 380/220 B, xoTopas mojlydaeT NUTAaHUE OT MOHHMKAFOIIMX
TpaHcHOpPMaTOPOB.

IIpu s3TOM, oco0O€ BHMMaHHE Ha TO, YTO LEJIECOOOpa3HO HE 00ecleuynuBaTh
JIOTIOJIHUTEIBHBIA TOJOTPEB 00OPYIOBAHMS, YCTAHOBICHHOTO HA paclpeAeIuTeIbHOM

ycrpoictBe 10 kB, Tak Kak OHO MPOEKTUPYETCS 3aKPHITHIM.
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Tabmuma 13 — Harpy3ka cOOCTBEHHBIX HYX] MOJCTAHITUN

YcraHoBIIeHHAs
Harpyska
MOIIIHOCTh
Bunx norpeburens Kosuy Mormta Beero, cosQ | 18 Py Orers
OCTb,
€CTBO kBT kBT KBap
kBT
OxnaxaeHue
ATIUTH - 2 29,6 59,2 | 0,85 | 0,62 50,32 36,7
125000/110/220
ITonorpes BI'T-220 2 2.4 4.8 1 0 4,8 —
ITonorpes BI'T-110 10 2.4 24 1 0 24 —
ITogorpe KCO-298 7 | 7 1 0 7 —
Honorpes mpusozos | 5| ¢ | ) 1 0 19,8 -
pa3beIMHUTENEH
[Tonmorpes peneitHoroO 30 1 30 30 3
mkada
OrorieHue,
OCBCIIICHHUE, — 7 7 1 0 7 —
BeuTwanua 3PY
Ocsenienue OPY
220.110 kB - 10 10 1 0 10 -
[TonzapsiaHo-
3apsIAHBIA arperat 2 23 46 - - 46 -
BA3II
OrorieHue,
OCBCIIICHHUE, — 100 100 1 0 100 —
BeuTwinusa OITY
3/1aHue pa3be3aHOro 1 5.5 5.5 1 0 5.5 ]
nepcoHana
Macnoxo034icTBO 1 75 75 - — 75 -
NTOI'O: 374,6 36,7
8.2. Br10op TpanchopmaTopa COOCTBEHHBIX HY T
JlBa TpaHchopmaropa COOCTBEHHBIX yCTaHaBJIMBAIOT Ha BCEX
IBYyXTpaHCc(hOpMaTOpHBIX moacTanuusx 35...750 kB.
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MotHoCcTh  TpaHc(OPMATOPOB COOCTBEHHBIX HYXKJ IO OIpPEAEICHHBIM paHee
Harpy3kaM COOCTBEHHBIX HYXKJ C ydeToM KO3(p(UIMEHTOB 3arpy3ku U
OJTHOBPEMEHHOCTH, ONPEIENIATCS CIEAYIOIIMM 00pa3oM:

Pacuernas narpyska:

Spacq = Kc \ PyZCT + Q}%CT ? (15)

rae K, — Ko3(QQUIMEHT CIIpoca, yYUTHIBAIOIMNA KOYQPHUIUEHTHI OTHOBPEMEHHOCTH

U 3arpy3KHu.

S =0,80/374,6° +36,7° =301,11kBA.

pacu

MotHOCTS MpH IBYX TpaHCcopMaTopax onpeaesnsercs 6e3 yuera neperpysku:
Se 28 e, (16)
S.2301,11 kBA.

Tak kak Ha TMOACTAHIIMHM YK€ YCTAaHOBJICHO JBa TpaHChoOpMaropa COOCTBEHHBIX
Hyx1 tuna TC-630/10 momHocThI0O 630 KBA KaXablii 1 BTOPUYHBIM HOMHUHAJIBHBIM

HampsbkenueM U, = 0,4 KB, To HeT HEOOXOAUMOCTH B UX 3aMEHE.

8.3. Bb100p cxeMbl COOCTBEHHBIX HYX/]I

Ha moacraHuusx ¢ TmepeMEHHBIM OMNEPATUBHBIM TOKOM TpaHc(opMaTopbl
COOCTBEHHBIX HYXK]l NPUCOECIUHSIOT OTHAMKOW K BBOJAY IVIABHBIX TpPaHC(HOPMAaTOpOB.
OT0 HEOOXOAMMO MJsi BO3MOXHOCTH ympaBiieHus: Bbikmtouatensmu 6...10 kB mpu
MOJIHOM NOTepe HAIpsDKEHUs Ha muHax 6...10 kB.

Hlune! 0,4 kB cekuuoHUpYOTCS ISl YBEIMUEHUSI HAJAECKHOCTH AJIEKTPOCHAOKEHUS
norpebureneil COOCTBEHHBIX HYXI, CEKIMOHHBIM pa3beqUHUTENb HOPMAJIbHO
pazomkHyT. llenm u anmapaTel COOCTBEHHBIX HYXKJ 3alIUINAIOTCA IUIABKUMU
OPENOXPAHUTENSIMA M TaKWe LEeNM M anmnaparbl HE MOAJIEKAT IPOBEPKE Ha

AIIEKTPOJAMHAMUYECKYIO CTOMKOCTh TOKAMU KOPOTKOI'O 3aMbIKaHus [4].
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Pucynok 8.1 — Cxema nutanust notpeduteseld COOCTBEHHBIX HYX
9. BBIBOP UICTOYHUKA OITEPATMBHOI'O TOKA

B kauecTBe MCTOYHMKA ONEPATUBHOTO TOKA JUIsl MUTAHUSA YCTPOMCTB YIIPaBICHUS,
ABTOMATHK{, CHTHAJIW3aUMA W PEJICHHOW 3allUThl JJIEMEHTOB TIJIABHOW CXEMBI
AJIEKTPUYECKUX COEAMHEHUN U OCHOBHOI'O HAIIPSDKEHUSI COOCTBEHHBIX HY)KJI CTAaHLIMH, a
TaK)K€ B KAYECTBE aBAPUINHOIO UCTOYHUKA JUIS TUTAHUS JIEKTPOIBUIaTEIIEH pe3EpPBHBIX
0Cc000 OTBETCTBEHHBIX MEXaHU3MOB COOCTBEHHBIX HYX, MpeoOpa3zoBaTesiell yCTPOICTB
CBSA3U M aBAPUMHOIO OCBEILIEHUS HA DJIEKTPOCTAHLMAX MPELyCMaTPUBACTCS YCTAHOBKA
aKKyMYJISITOpHBIX Oatapeit HanpsixeHuem 110 B.

EMKOCTh akkyMyJsTOpHOM OaTapen omnpenensercs UIMTEIbHOCTbIO IHUTaHUs
Harpy3Ku DIIEKTPOJIBUraTENIEM, Harpy3Kku aBapuHHOTO OCBEILICHUSA "
npeoOpaszoBarenbHbIX arperatoB. Homep Oatapeu, BHIOpaHHBIN MO YCJIOBUIO MUTAHUS
JUIMTEJIBHON HAarpy3KH, JOJDKEH IPOBEPSTHCS 0 YPOBHIO HANPSDKEHMS HA LIMHAX IPU
JNEWCTBUM CYMMApHOW TOJNYKOBOW M JUIMTENBHOM Harpy3ok. Ilpm 3TOM mOMKHBI
YUHUTBIBATHCS ITyCKOBBIE XapaKTEPUCTUKHU OJIHOBPEMEHHO BKJIFOYAEMBIX
JIEKTPOJBUTATENEH IIOCTOSSHHOTO TOKA MU CYMMAapHBIE TOKU IPUBOJOB BBIKIIIOYATEICH.

Ha noacranmmsx 220 kB u Bellle, Kak NOpaBWIO, NPUMEHSETCS OIEPAaTUBHBIN

noctosHHbIN TOK (OIIT) nanpsokenuem 220 B. Mctounukom Hanpsixenus OIIT cimyxut
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akkymyisitopHas Oarapes (ADB), pabortaromas ¢ 3apsIHO-TION3APSIHBIM arperaTom

(3TTIA) B pexxuMe MOCTOSIHHOTO Moj3apsiaa.

Ha mnopcranmusax 110...220 kB ycranaBnuBaercsi ogHa Ab u 1Ba 3apsigHO-

MOJ3apsAHbIX arperara.
Pacuer akkymymnsaTopHOi#l OaTapeu:

— YHCJIO0 OCHOBHBIX 3JICMCHTOB 1, HIPUCOCIANHACMBIX K IIHNHAM aKKYMYHHTOpHOﬁ

6aTapeH B PCKUMCE ITOCTOSAHHOI'O ITOA3apsaa:

Umaxm
n, = v (17)
rne U, .« — MAaKCUMaJbHOE HaIlpsbKEHUE Ha muHax O0arapeu (230 B);
U ,, — HalpspKEHUE Ha DJIEMEHTE B PexXUMe nmoja3apsnaa (2,23 B).
230
ny=——=103
2,23

QJICMCHTA.

— B PCXKHMMC IIOJIHOro 3apsaga IIPpU MaKCHUMaJIbHOM HAIPsSKCHUKW Ha J3JICMCHTC

U™, =235 B K 1MHaM NPUCOEAUHAETCS MUHUMAIbHOE YUCIIO DJIEMEHTOB 7.

B l]maxul

nmjn -
Umax3 ,
2

nmin :ﬁ:97
2,35

9JICMCHTOB.

— B pEXKUME aBAPUIUHOTO pa3psaa Ipu HaANpsLDKEHUH Ha 3jieMente U™, =175 B, a Ha

muHax Oaraped He HIKE HOMHHAIBHOTO (U™, =220 B) K ImMHaAM NOJIKIIOYAETCS

06]1166 YHCJIO 3JICMCHTOB 1 :

QJICMCHTOB.

— K THPUCTOPHOMY 3apsiIHO-TI0/I3apSIHOMY arperatry npucoeIuHsETC:

n,=n—n_, =28,

(18)

ny, =28 3JIEMEHTOB.

[Ipu ompeneneHuu THUMA 3JIEMEHTAa AKKyMYJISTOPHOW OaTrapen HEOOXOAWMO 3HATh

Harpysky OaTapen B aBapuiiHOM pexuMme [,;,,. OHa CKIa[BIBACTCS W3 HArpy3KH
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MOCTOSIHHO ~ IOAK/IIOYCHHBIX MOTpeduTeneldl [, ¥ BPEMEHHOH HArpysku [,

noTpeduTeNnei, MoAKIIOYAEMbIX B ABAPUMHOM PEXUME.
Jns akKkyMyJsATOpOB THHa Varta TUMOBOM HOMEP OHPEAEISIOT MO JOIMYCTUMOMY

TOKY paspsiaa [, IpU IOJy4acOBOM PEKHUME paspsija:

pasp

Lay 21,051 (19)

aBap ’

rae 1o, =1, +1,, — Harpy3ka yCTaHOBUBIIETOCS IOJy4acoOBOro (4acoBOro)

aBap
aBapuiHOTO pa3psaa, A.

3HAYEHMS] MOCTOSIHHO BKJIIOYEHHBIX Harpy3ok s nojactanuuu 110...500 kB —
15...25 A;

BpeMeHHYI0 Harpysky s mnojactanmuii 110...500 kB MoXHO HpUHATH paBHOU
65...75 A.

Lugap =20 +70=90

Tpusp 21,05190=045

[lo TabGnume xapakTEepUCTHKXA dJIeMEHTOB Varta bloc, BeiOMpaem Tl

aKKyMYJISITOpHOM OaTapeu:

Vb 2305: Tpmp =222

A.

YcnoBHoe 0603HaueHne akkyMmysasiTopoB cepuu VARTA bloc:
Vb — cranmonapHsie, HaMa3HbIE 3aKPHITOTO UCTIOTHEHHUS;

2 — HanpsbKkeHue, B;

3 — TUII TTOJIOKUTENIBHBIX ANEKTPoAOB 3 = 50 Ay;

05 — 9uCI0 MOJOKUTENBHBIX ITEKTPOJIOB.

— BbIOpAHHBIN aKKYMYJISITOpP TPOBEPSIETCS 10 HAUOOJIbIIEMY TOTYKOBOMY TOKY:

Ipa3p(30") 2 IT.max ’ (20)
rae 1 pasp(30") — pasp;meIﬁ TOK B PCXKUMC TPUALUATUCCKYHIHOI'O pa3psaa,
Iy max = lagap + Iyp — MAKCHMAJIBHBIN TOMYKOBBIH TOK;
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I,, — TOK, MOTPEOJACMBIH SJIEKTPOMArHATHBIMU HPUBOJAMH BBIKIIOYATEINCH,
BKJIFOYAIOLIUXCA B KOHIIE aBAapUIHOIO pEeXHMA. YUMUTHIBAETCS OJHOBPEMEHHOE
BKJIFOUEHHE JIBYX BBIKIIOYATENIEH.

[To TeXHMYECKOI XapaKTepUCTUKe 3Jera3oBbix Beikimtovareneid BI'T-220 u BI'T-110
TOK IIOTPEOJICHHS JICKTPOMArHUTA BKIIOYCHNUS U OTKIIOYCHUS y Kaxzaoro [, =2,5A.

Limax =90 +202,5=95 4
Hust Oarapen tuma Vb 2305: 1,30+ =650 A.

Takum obpasom ycinosue [ vy 2 1} ax BBIOIHSETCS, 3HAYUT Oarapes IaHHOTO

pasp(30
THUIIa HOAXOJUT JII YCTAHOBKHU HaA IMMOACTAHITUH.

— IlpoBepka OaTtapen mo AOMYCKAEMOMY OTKJIOHEHHIO HAIpSOKEHUS Ha LIMHAX B

YCIOBHUAX HanOOJIBIIETO TOJTYKOBOTO TOKA:

Toxk pa3psiia, OTHECEHHBIA K OJHOM IJIACTHHE aKKYMYJIATOpA:

1
I — T.max , 21
p K (21)
rae K — KoJIM4ecTBO IIacTHH, aJia 6atapeu tuna Vb 2305 K =5.
L =55 i
5 A.

ITo pucynky 3 [9], Ha KOTOPOM MpPEJICTABICHBI KPUBbIE 3aBUCUMOCTH HAMNPSIHKEHUS
Ha akKymyJisitope Tina Varta ¢ miactuHamu eMkocTbio 50 u 100 A [4 cooTBETCTBEHHO

OT TOKa pa3psijia B pacuere Ha OAHy IiactuHy K, onpenensiem U,,.
s 6atapen tuna Vb 2305 ¢ emkocthio mactud 50 A (4, U b= 1,7 B.
Io u3BecTHOI BenmauHe U ), ONPEACISIIOT OCTATOYHOE HANPSDKCHHE Ha [IHHAX!

Uoer =Upn, (22)
Upw =170125=2125

3Has 06IHCC YUCIO0 IMOCICAOBATCIIBHBIX J3JIECMCHTOB 7, OINPCACIAIOT OTKIOHCHHUC

HaIpspkeHus, %, Ha aKKyMYJISITOP:

v, _U,tn_ 7025

[100 = 96,59
U U 220

HOM HOM %
.
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C yueroM mOTEepU HaNpsDKEHHUA B COEAMHUTEIBLHOM Kalerne, paBHOU 5%,
HanpsDKEHUE, HallpUMEp, Ha 3JEKTPOMArHUTax BKIIOUEHHUs Oyaer coctaBisaTth 91, 59%,
YTO YAOBJIETBOPSAET JOMYCTUMBIM OTKJIOHEHUAM HAIIPSAKEHUS.

— OnpeneneHue MOIHOCTY NO3apsIHOTO yCTPOMCTBA:

1. Tox nmoa3apsiIHOrO yCTPOMCTBA:

[, =0,025K + [, — 11 aKKyMyJIITOPOB THIIA Varta ¢ IJaCTUHAMH EMKOCTBIO
50 Alyg;

I, =0,025[5+20 =201 4

2. HanpsikeHue noA3apsiiHoro yCTpoicTBa:
U,, =2,23n, — 1JId aKKyMYJIATOPOB TUIa Varta;

U, =2230103=2297 g

3. MoutHOCTh MOA3apsIHOTO YCTPOIMCTBA:

P,=U_,I

3 = 113
)

P, =22971201=462 p

4. 3apsiHOE YCTPOICTBO PacCUMTHIBAETCSA HA TOK 3apsa:

[, =5K + [ — Ui akKyMyJISITOpPOB TUna Varta ¢ miacTiHaMu eMKocThio 50 A [4;
1,=5[5+20=45 5

5. HanpspkeHnue akkyMyIsiTOpHO# OaTapeu B KOHIIE 3apsijia:

U,=275n

U, =2,751125=343,75 g

6. MOIIHOCTB 3apsiAHOTO YCTPONCTBA!

P3 = U3I3

P, =343,75145 =155 \ gt

Bri6upaem nogzapsanoe ycrporictso BA3II-380/260-40/80 na Toxk 40...80 A.
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10. PEJIEMHAS 3AIIUTA, TIPOTUBOABAPMIHAS ABTOMATHKA, CXEMA
VIIPABJIEHUS, CUTHAJIM3ALIMU U YUYETA DJIEKTPODHEPTUU
10.1. BeiGop TpanchopmaTopoB  TOKa, TpaHCHOPMATOPOB  HAMNPSIKEHUS,
HU3MEPUTEILHBIX MPUOOPOB, TPUOOPOB KOHTPOJIS U yUeTa dJICKTPOIHEPTUr

10.1.1. Bei6op TpanchopmMaTOopoB TOKA HA MOCTAHITAN

Tpanchopmaropbl TOKa NpeAHA3HAUYEHBI JiA TOHMKEHHUS TOKa JI0 BEJIUYMHBI,
yIOOHOM K HU3MEPEHHIO, a TakKe SBISIOTCS H30JALUeH MEXIy MEepBUYHBIMU U
BTOPUYHBIMU LiensiMU. TpaHchopMaTop TOKa BKIIFOYAETCS B LEMb MOCIEN0BATENBHO. Bo
BTOPUYHYIO OOMOTKY BKJIIOUAIOTCS TOKOBBIE KaTyIIKM NPUOOPOB M pele TaK xKe
nociaeaoBareiabHo. BropuuyHas oOMOTKa TpaHCOpPMATOpPOB TOKAa  0OS3aTENIBHO
3a3eMII€TCA B LENSAX TEXHUKHM OE30MAaCHOCTH Ha cilydaid Impo0os H30JSIMM MEXAy
NEPBUYHON U BTOPUYHONU OOMOTKaMHU.

ConpoTuBieHne NnpuOOPOB, BKIOYEHHBIX BO BTOPUYHYIO LI€Mb, Majlo, MOATOMY

peXuM paboThl TpaHchOpMaTOpa TOKA OJIU30K K PEKUMY KOPOTKOTO 3aMBbIKAHUS.
10.1.1.1. Be16op TpancdopmaTopoB Toka Ha cTopoHe 220kB moacranmmm

B Beikmouatensx tuma BI'T-220.11%-40/3150¥Y1 OTCYyTCTBYIOT BCTPOCHHBIC
TpaHcpOpMaTOpbI TOKA.

Bri6epem TpanchopMaTopbl TOKa B ENH JTUHUH.

Tpancpopmatopbl TOka BEIOMPAIOT O CIETYIOUIUM YCIOBUSM:

1) 1Mo HOMHHAJIIBHOMY HANPSKEHUIO:

Ugom 2 Uycr ,

rie  Ugom — HOMHUHAJIBHOE HaNpshKeHHe TpaHcpopmaTtopa Toka, kB,
Uycr — HAaIIPsSDKEHUE YCTAaHOBKH, KB;

2) 110 HOMUHAJIIBHOMY IIEPBUYHOMY TOKY:

IlHOM = IMAX
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rne  ljyom — HOMUHATBHBINA TOK IEPBUYHON OOMOTKH TpaHCPopMaTopa TOKa, A,

Imax — MakcUManmpHBIM paboumii TOK B IIEMKA, B KOTOPOWM BBIOMpaETCs
TpaHcopmarop Toka, A;

3) MO KOHCTPYKIMHU U KJIACCY TOYHOCTH;

4) MpOW3BOAMUTCS MPOBEPKA HA DJICKTPOIUHAMUYECKYIO CTOMKOCTD:

Ly 2 iyﬂ,

I'ne igym — TOK 3IIEKTPOAMHAMUYECKON CTOMKOCTH TpaHc(opmaropa TOKa IIO
KaTaJory, KA,

1y — YAApHBIN TOK KOPOTKOTO 3aMbIKaHUs, KA;

5) ocyulIecTBIsieTCs MPOBEpKa HA TEPMUUYECKYIO CTOMKOCTb:

2
I TEP |]TEP 2 BK’

rae  Irgp — KaTaIOKHOE 3HAYCHUE TOKA TEPMUIECKON CTOMKOCTH TpaHchopmaTopa
TOKa, KA,
trgp — JOMYCTHUMOE BpEeMs JIEUCTBUS TOKA TEPMHUYECKON CTOWKOCTH, C,
. 2
By — TemnoBoi UMMyJbC MO pacyeTy, KA c.
PacdeTHBIM TOKOM KOPOTKOTO 3aMbIKaHHS SBJIsA€TCS TOK B Touke K1.
CpaBHEHHE pacUETHBIX M KaTaJOKHBIX JJAHHBIX MTPUBEIEHO B TabmuIe 14.

Ta6muna 14 — Bei6op TpancopmaTopoB Toka Ha ctopone BH

KaranoxxHsie JaHHBIC

PacuetHbie naHHBIE
Tpanchopmarop Toxka TG245N 1000/5

uycr = 220 xB Ugom = 220 kB

Tuax =703 A Tiom = 1000 A

iyg = 79,54 kA i = 125 kA

By =198,5 kA’ ¢ Prgptree = 50%1 = 2500 kA ¢

Yrobsl TpaHnchopmaTop TOKa paboTai B 3alaHHOM Kjacce TOYHOCTH, HEOOXOAMMO

IIPOU3BECTU MTPOBEPKY 10 BTOPUYHOMN HArpy3Ke:
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Zysom = 2, , (23)
rie 7, — BTOpUYHas Harpyska tpaHcdopmaropa Toka, Om,
Zpnom — HOMHUHaIbHAs BTOpUYHAs Harpys3ka Tpancdopmaropa TOKa B BBIOpaHHOM
Kiacce TouHocTr, OM.
Oco6eHHO BaXKHO IPOBEPUTH 0OMOTKY Kjtacca TOYHOCTH (0,5, Tak Kak B 3TOM KJjlacce
MOJKJIFOYAIOTCA CYETYMKH JEHEKHOTO pacyera.
NHAYyKTUBHOE CONPOTUBJIECHUE TOKOBBIX LIENEH HEBEIMKO, MO3TOMY UM MOXHO

HpCHC6pC‘{I> U CUYUTaTb, 4YTO BTOPUYHOC COIPOTHUBJICHUC HYHUCTO AKTHBHOC Z, =T,.

Bropuunas Harpy3ka r, COCTOUT W3 CONPOTHUBICHHUS NPUOOPOB Irpyp, MNEPEXOIHOTO
CONPOTHUBJIEHUSI KOHTAKTOB I'y U COMPOTUBJICHUS COCTUHUTEIIBHBIX TPOBOIOB ITpop:

+ I T Ipop .

r2 = I‘l_IPl/IE
(24)
CornpoTtuBiieHre npuOOpoB onpeaesseTcs o Gopmyiie

S

r — Pnpub
IIPUB 12
2

: (25)
rie  Sppys — MOIIHOCTG, MOTpebdsiemMas mpudopamu, BA;

I, — BTOpruHBIIl HOMUHANIBHBIN TOK TpaHcpopmatopa Toka, I, =5 A.

Jis  ompeneiaeHUss MOIIHOCTH MPUOOPOB  COCTAaBIsIeM CXEMYy BKIIIOUEHUS
TpaHc(opMaTOpoOB TOKa W HU3MEpUTENbHBIX MpUOopoB (pucyHok 10.1). Cets 220 kB
paboTaer ¢ rIyXxo 3a3eMJIEHHON HENTpalblo, U 3/1€Ch 3aMbIKaHUE OJHOM (a3bl Ha 3eMITIO
ABJIACTCS KOPOTKHM, HJsl 3alIUTHl JIMHUU NpuMeHsieTcs auddepeHuanbHo-pazHas
3allMTa, MO3TOMY JJI BKJIIOYEHUs TpaHCHOPMATOPOB TOKA MPUMEHSIEM CXEMY MOJIHOU
3Be3abl. Ilepeuens HeoOXoauMbIx mpubopoB B uenu junuu 220 kB ompeaenseM 1o
npunoxkenuto tabmuue 4.11 [9]. Tpu ammepmerpa, BaTTMETp U BapMeTp C [BY-
CTOPOHHEH HIKaJIo, PUKCUPYIOUIUN MPUOOP, UCIOJIb3YEMbIH ISl ONpeeIeHUs] MecTa
K3, yHuBepcaibHbIii MUKPOIIPOLIECCOPHBIM CUETYUKIIEKTPOIHEPI U, TIOCKOJIBKY JTUHUU

C ABYXCTOPOHHHUM ITMTAHUCM.
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A

W

var
/

EA

NM®-3P

®

(n)

*—
*—

N

Pucynok 10.1 — Cxema BkiIt0UeHHUs TpaHCHOPMATOPOB TOKA U TPUOOPOB

[Tonb3ysich cxeMol BKItOYEHUS (PUCYHOK 14) U KaTaJoKHBIMU JaHHBIMU IPUOOPOB

(cm. Tabnuiy [14.7 [9]), BeiOupaem Haubomnee 3arpyeHHbIH TpaHCHOpPMATOp TOKA, JUIS

4yero ompejersieM Harpy3ky mo BceM (azam (tabmuua 15). g storo cymmupyem

MOTITHOCTH TOKOBBIX 0OMOTOK MPUOOPOB, BKIIFOUCHHBIX B IaHHYIO (ha3y.

Tabmuma 15 — Bropuunas Harpy3ka TpaHchopMaTopoB TOKa

HpiGop Ton Harpyska ¢a3sr, BA

A B C
Amnepmerp 3-335 0,5 0,5 0,5
BarrmeTtp J-335 0,5 - 0,5
Bapmetp H-335 0,5 — 0,5
I/IH,Z[I/IKaT:iI Il\::;j;}zz:);;CCOPHLIH IMD.3P 05 0.5 05
CdeT4uK 3J1. SHEPrul YHUBEPCaIbHbIN EA 05 2 2 2
HUroro: 4,0 3,0 4,0

N3 Tabmuiiel BUIHO, 4TO HanboJee 3arpykeHbl Tpanchopmaropsl Toka ¢aszA u C.

MorutHocTs, moTpebiisiemas nmpubopamu B 3TuxX (Bazax, Sypys = 4 BA.

Torna conpoTuBieHne mpruOOPOB:

Uzm.
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r —5;4220,16

IIPUB

Owm.

Tak kak B Haubonee 3arpykeHHOW (ase BKIIOYEHbI IISATh MPUOOPOB, TO
CONPOTHUBIIEHUE KOHTAKTOB IpuHUMaercs rx = 0,1 Om.

ConpoTuBIeHHE COEIUHMUTENBHBIX MPOBOJOB Ifpop 3aBUCHUT OT HMX JUJIMHBL U
ceueHusd. [TockonbKy Ha CTaiuu MPOSKTUPOBAHUS CEYCHHE COCTUHUTENBHBIX MPOBOJIOB
HaM HEW3BECTHO, TO TpOBepKa TpaHchopMaTopa TOKAa MO BTOPUYHOM Harpyske
3aKJII0YaeTCs B ONPENeIEHU MUHUMAIIBHO JIOMYCTUMOTO CEUYEHUS IIPOBOJIOB.

Yrobsl TpancpopmaTop TOKa paboTai B 3alaHHOM Kjacce TOYHOCTH, HEOOXOAMMO

BBLICPIKATb YCIIOBHC
L, =Ty ¥ T+ Ipop S ZZHOM_ (26)
[IpuHsB 1; = ZypoM, OIPEACIISIEM NOMYCTUMOE 3HAYEHHUE TpoR:
Ipos = Zonom ~ Teus ~ Tk ,
B karanore Ha TpaHcopMaTtop TOKa 3aJaeTCs HOMHUHAJbHAs Harpyska

BTOpPUYHONM OOMOTKM TpaHcpopmaTopa Toka B kiacce TouHocth 0,5 B Bume

MOITHOCTH Sypom = 30 BA, HOMUHAIBHOE COMPOTUBIICHHUE OTpeiesisieM no Gpopmyrie

7 - S om
2HOM 2
15

40

Zynom :? =16 Owm;

Foop =1,6=0,16=0,1=1,34 Om.
3Has AO0IMYyCTUMOC COIIPOTHUBJIICHUC IIPOBOAOB, MOXKHO OIPCACINTb CCUCHUC

COCAUMHUTCIIbHBIX ITIPOBOIOB

q= P Dpscy
Tnpos , 27)
Om Bim*
rac p — YACIIBbHOC COIIPOTUBJICHUEC MaTCpualia mpopoga, ———;
M
lp AcYy — paCudCTHad AJIMHA COCIUHUTCIIbHBIX ITPOBOAOB, M.
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Ha noacrannmsax 220 kB nmyHkr 3.4.3[8]BO BTOPMYHBIX LENAX NPUMEHSIOTCA

Owm Bam?
—M .

IIPOBOJIA C MEAHBIMH JKUJIaMHU, YAEIbHOE conpoTuBiieHne Mmeau P = 0,018

PacueTrHas jyiMHA COEAMHUTENBHBIX MPOBOAOB lpacy 3aBUCUT OT CXEMBbI BKIFOYCHUS
TpancopmaTtopoB Toka. Tak kak B uersix 220 kB TpanchopmaTopbl TOKa BKIIOUEHBI 110
cXeMe IIOJHOM 3Be3abl, TO cornacHo [7] lpacy =1, Thme 1 — aiumHa coeqUHUTEIIHLHBIX
IIPOBOJIOB OT TpaHc(popMaTopa TOKa 10 NpUOOpPOB B OAMH KoHel, juid neneit 220 kB
MOxkHO TpuHATH | = 100 M [9].

CeueHne COeTMHUTENBHBIX IPOBOIOB:

~0,018000

=1,13 Mmm>.
1,34

CornachHo [9] no ycIIOBHI0O MEXaHMYECKON MPOYHOCTH CEYEHUE ATFOMHUHHUEBBIX JKHII
2
JOJDKHO OBITH HE MeHbIe 2,5 MM~. [loaTOMy B KadecTBE COCAUHUTEIHHBIX MPOBOIOB
. 2
NpUHUMAaeM KOHTPOJIbHBIN Kabens MBBI'Hr ceuenuem 2,5 MM,

IIpounssenem nmposepky TT o 10% norpemnocTu:

[Ipusenem dhopmyiny s uaeaabHoro TT:
L=, (28)

rae: I; - Tox npu K3 nHa cropone BH 3a TT,
I, - nneanpubiil ToK TT,
Ny — K03 HUIUEHT TpaHCHOPMAIIHH.

32756

I, =163,78 (A).

JlencTBUTENbHBIM BTOPUYHBIN TOK:
=1
[, =-L —non (29)

rae: lyon - HOMMHAIBHBIN IIEPBUYHBIN TOK HATPY3KH,
I, - nencTBUTENBHBIN BTOPUYHBINA TOK.

. 32758-703

I =160,28 (A).
2 200 (A)
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[Torpemnocts TT:

Al=1,-1,,

rae: Al - norpemnocts TT.

Al =163,78 —160,28 =3,5(A).
OTtHocutenbHas norpemHocTh TT:

E% = Al 100,

2

rae: €% - oTHOcUTeNbHas norpemxocts TT.

3,5

£%=1 100% = 2,14 %.

b

HOI‘pCIIIHOCTI) 10 TOKY HAMaroan4imBaHUW !

ol
n,

rae: L., - Tok HamaramuuBanus TT.

Al =29 Z3 50 (A
200

(30)

(D

(32)

[
>

1 |1

Pucynoxk 10.2 — 3aBucumocTts BTopraHOro Toka TT oT nepBUYHOrO.

Brmosnnena nposepka ganHoro TT o 10% norpemsocTy, Kak BUIHO U3 pacyeToOB

naHHbld TT yaoBIETBOPSET YCIOBUSAM.

Uzm.

/lucm Ne dokym. llodnuce | Aama

/lucm

13.03.02.2018.00.00 113 62




10.1.1.2. Bsi6op TpanchopmatopoB Toka Ha ctopone 110kB moacranmmm

Boibop TpanchopmaropoB Toka Ha crtopoHe 110kB ananormuen BbIOOpY
TpaHchopMaTopoB Toka Ha ctopone 220kB. B Beikitouarensx tuma

BI'T-110.1T1*-40/3150Y1 oTCyTCTBYIOT BCTPOEHHBIE TpaHC(POpMaTOpPBI TOKA.
BriGepem TpancdopmaTopbl TOKa B LIENU JIMHUKM UCXO/SI U3 PACUETHBIX JAHHBIX.

CpaBHEHHE paCUETHBIX M KAaTaJOKHBIX JJAHHBIX MTPUBEEHO B TabmuIe 16.

Ta6nuna 16 — Bei6op TpanchopmaTopoB Toka Ha ctopone CH

Karanoxublie JaHHBIC

TPI'-110-1500/5

PacueTHbie naHHBIC

uycr = 110 xB ugom = 110 kB

Ivax = 1336 A Linom = 1500 A

iy = 70,628 KA im = 102 KA

By = 168,8 kKA” ¢ Ireptrep = 403 = 1600 KA” ¢

Yrobsl TpaHchopmaTop TOKa paboTai B 3alaHHOM Kjacce TOYHOCTH, HEOOXOAMMO
IPOM3BECTH MTPOBEPKY 110 BTOPUYHON HArPY3Ke:

Z2HOM 2 Z2 ’

rIe 7, — BTOpUYHAs Harpyska TpaHcopmartopa Toka, Om,

Zoyom — HOMHUHAIIbHAsl BTOPUYHAS HArpys3ka Tpancdopmartopa TOKa B BHIOpAHHOM
KJ1acce ToyHOCTH, OM.

OcobeHHO Ba)XKHO MPOBEPUTH OOMOTKY Kiacca TouHocTH 0,5, Tak KaK B 3TOM KJiacce
TIOJIKJTFOYAIOTCS] CUETUMKHU JCHEKHOTO pacyuerTa.

WMHIyKTUBHOE COMPOTUBIIEHHE TOKOBBIX IIEMEH HEBEIMKO, MOITOMY MM MOXKHO

npeHe6peqL U CUUTaTh, YTO BTOPHUYHOC COIIPOTUBJICHHUE YUCTO AKTUBHOC Z, =T,.

Bropuunass Harpyska r, COCTOMT M3 COINPOTUBIEHHUS MPUOOPOB Irpyp, MEPEXOTHOTO
COINPOTHUBIICHUS KOHTAKTOB I'y U CONPOTUBIICHUS COEIMHUTENBHBIX TPOBOJIOB ITpopR!

+rK+r

I, = Ipyg IIPOB *

ConpoTuBienue npuOOpoB onpeaensercs no Gopmye
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I,

rae

IIPUB

- S pus

L

2

Stpus — MOIITHOCTB, MOTpeOIsieMas mpudbopamu, BA;

I, — BTOpHUHBII HOMUHAJIBHBIN TOK TpaHchopmaropa Toka, [, =5 A.

Jlist

OImpCACIICHUA MOIIHOCTHU HpH60pOB COCTaBJIsIEM CXCMY  BKIIIOUCHHA

TpaHcopMaTopoB TOKa U M3MepUTeNbHbIX TpuoopoB (pucyHok 10.2). Cerp 110xB

pabotaet ¢ 3pheKTHBHO 3a3eMICHHOW HEUTPAJIbIO, U 37IECh 3aMbIKaHNE OHOU (a3bl Ha

3EMJII0 ABJICTCA KOPOTKHM, I 3alllUThbl JIMHUH ITPHUMCHACTCSA I[I/I(i)(I)CpCHHI/IaJII)HO-

¢da3Has 3ammura, TO3TOMY Ui BKIIOYEHHS TPaHC(HOPMATOPOB TOKA MPUMEHSEM CXEMY

nonHOM 3Be3nbl. llepeuenr HeoOXxoammbix mpubopoB B nenu juHuun 110 kB

omnpenensieM no npuioxkeHuto Tabmuue 4.11 [9]. Amnepmerp, BaTTMETP U BapMETp C

JBYCTOPOHHEH MIKaJIOW, (PUKCHUpYIOMMA mpuOOp, HUCIONb3YEeMbI Ui OINpeaeacHus

Mmecta K3, yHuBepcaibHbII MUKPOTIPOILIECCOPHBIN CUETUMK JIEKTPOIHEPTUU.

A B C

W @ ‘ AT vMo-3p
A 1 iy

[

|

[
—

Pucynok 10.3 — Cxema BkJItoueHHs TpaHCGHOPMATOPOB TOKA U TPUOOPOB

[Tonp3ysicb cxemoil BrIOYeHHs (pucyHok 10.3) W KaTaloXXHBIMU JaHHBIMHU

npubopoB (cm. Tabmuity [14.7 [9]), BeiOupaem Hanbosiee 3arpyKeHHbIA TpaHchopmaTop

TOKa, IJIi 4ero OmpejaesisieM Harpy3ky no BceM ¢aszam (tabmuua 17). Jns storo

CYMMHPYEM MOIIIHOCTH TOKOBBIX OOMOTOK IPHUOOPOB, BKIFOUEHHBIX B TaHHYIO (a3y.

Tabnuua 17 — BropuuHas Harpy3ka TpaHchopMaTopoB TOKa

Harpyska ¢assr, BA
[Tpubop Tun
A B C
Amnepmerp 3-335 0,5 — -
BartmeTp J1-335 0,5 — 0,5
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OxoHyauue Tadaunsl 17

Harpyska ¢assr, BA
[Tpubop Tun
A B C
Bapwmetp J-335 0,5 — 0,5
Nuaukarop MHUKPOIIPOLIECCOPHBIN
NM®-3P 0,5 0,5 0,5
bukcupyromui
CueT4uK 3J1. SHEPTUH YHUBEPCAIbHBIN EA 05 2 2 2
Hroro: 4 2,5 3,5

W3 tabmuipl 17 BumHO, yTO Hanbosiee 3arpykeH TpaHchopmarop Toka ¢asel A.
MomHoCTh, TOTpebasiemas mpudbopamu B dhaze A, Sppys = 4 BA.
Torma conpoTuBiieHE TPUOOPOB:

4

 F— :?20,16 Om.

IT

Tak kak B Haubonee 3arpykeHHOW (ase BKIIOYEHbI IISATh MPUOOPOB, TO
CONPOTUBIIEHUE KOHTAKTOB IpuHUMaercs rx = 0,1 Om.

ConpoTuBIeHHE COEIUHMUTENBHBIX MPOBOJOB Ipog 3aBUCUT OT HMX JJIMHBI U
ceuenus. [lockonbky Ha CTaauu MPOEKTUPOBAHMS CEUCHHE COSAMHUTENLHBIX IPOBOJIOB
HaM HEHU3BECTHO, TO TMpoOBepKa TpaHchopMaropa TOKAa IO BTOPUYHOW Harpys3ke
3aKJII0YaeTCs B ONPENeIEHU MUHUMAIIBHO JIOMTyCTUMOTO CEUYEHUS IIPOBOJIOB.

Yrobsl TpaHncpopmaTop TOKa paboTai B 3alaHHOM KJacce TOYHOCTH, HEOOXOAMMO
BBIJIEPKATh YCIIOBHUE

r2 = I.HPI/IE + rK + rl_IPOB = Z2HOM :

[TpuHsB 1, = Zopom, ONPEAETsIEM JOIMTYCTUMOE 3HAUEHUE ITpoB!

Tpos = Zowom ~ Tneus ~ Yo

B katanore Ha TpancopmaTop TOKa 3a7aeTcs HOMUHAIbHAS HArpy3ka BTOPUYHOU
o0MOTKH TpaHcopmaropa Toka B kiacce ToyHOoCcTH 0,5 B BHIE MOUIHOCTH Sypom =

30 BA, HOMUHATBEHOE COMIPOTHURIICHHE OTPEIeIsieM 1Mo hopMyJie:

7 — S2H0M
2HOM 2 ’
IZ
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30

Zy oM :? =1,2 Owm;

Fpop =1,2-0,16=0,1=0,94 Owm.
3Hasn AO0IMyCTUMOC COIIPOTHUBJIICHUC IIPOBOAOB, MOXKHO OIPCACINTb CCUCHUC

COCAMHUTCIIbHBIX IIPOBOIOB

a
q:p PACY

I'HPOB

Owm im?
rie P — yIeIbHOE CONMPOTHURJICHUE MaTepraja nIpoBojga, ———;
M

lpacy — pacdyeTHas JJIMHA COEAMHUTENIBHBIX IPOBOIOB, M.
Ha nmoxcranmumsax 220 kB myHkT 3.4.3 [8] BO BTOPMYHBIX LENSAX NPUMEHSIOTCA

Owm M

M

IIPOBOJIA C MEAHBIMH JKWJIaMHU, YAEIbHOE conpoTuBiieHne Mmeau P = 0,018

PacuetHast AyiiHa CO€IMHUTENBHBIX MPOBOJOB lpacy 3aBUCHUT OT CXEMBbI BKIIFOUEHUS
TpancopmaropoB Toka. Tak kak B ernsx 110 kB Tpancopmatopsl TOka BKIFOYEHBI 10
CXeMe MOJHOM 3Be3/bl (CM. pUCYHOK 16), To cornacHO [9] lpacy =1, tae 1 — nnuna
COEMHUTENBHBIX MTPOBOJOB OT TpaHCc(hopMaTopa Toka A0 MpruOOPOB B OJMH KOHEI, JJIs
uenei 110 kB moxuo nipunste 1 = 50 m [9].

Ceuenne COeIMHUTENBHBIX POBOJIOB:

= —0’018 30 =0,98 Mm”.
0,94
CornachHo [9] no ycJIOBUI0O MEXaHHUYECKON MPOYHOCTU CEYEHUE ATFOMHUHUEBBIX JKUII
JIOJKHO OBITH HE MeHble 2,5 MM°. TI03TOMy B KauecTBe COEIMHHUTENbHBIX MPOBOJIOB
IPUHMMAEM KOHTPOJIbHEIH KaGens MBBTHT ceuennem 2,5 MM,
IIpounssenem nmposepky TT no 10% norpemnocTu:

[To popmyne (28) paccuurtaem Tok A uaeansHoro TT:

. _31058 103,52 (a).
300

JleficTBUTEIbHBIN BTOPUYHBINA TOK paccuutaeM no ¢popmyse (29):

- _31058-1336

I
2 300

=99,07 (A).
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[Torpemrocts TT mo dopmyne (30):
Al =103,52-99,07 =4,45(A).
OTtHocuTtenbHyto norpemHocTh TT mocuntaem nmo hopmyne (31) :

£, = 4,45

00% =4,3%.

b
[TorpemHocTh MO TOKY HaMarHu4uBaHus o gopmyse (32):

Al = 1336 _ 4,45(A)
300

Pucynok 10.4 — 3aBucumMocth BTopuuHoro toka TT oT mepBUUHOTO

Brimonnena nposepka ganHoro TT o 10% norpemHsocTy, Kak BUIHO U3 pacyeTOB

naHHbld TT ynoBIETBOPSIET YCIOBUSIM.

10.1.1.3. Bei6op Tpanchopmaropo Toka Ha cropone 10kB moacranmmm

Br16op TpanchopMaTopoB TOKa Ha CTOPOHE HM3IIETO HAMPSHKEHUS! MPOU3BOIUTCS
aHAJIOTUYHO BBIOOPY TpaHCHOPMATOPOB TOKA HA CTOPOHE BBICHIETO M CPEAHETO
HanpspkeHusl. PacueTHble TOKM MPOJOKUTENILHOIO peXuMa ykazaHbl B Tabmune 17,
pacyeTHBIM TOKOM KOPOTKOI'O 3aMbIKaHMs IJI1 BCEX IMpucoequHeHnii Ha cropoHe HH
nojcTaHumu aBistercd Tok 20,815 KA.

Bri6op tpanchopmaropos Toka B nienu AT Ha ctopone HH

B mxapax KPY Tuma KCO-292 [15] ¢ yueroM BBHIIOJHEHHUS YCIOBUH
ycTaHaBiauBatTcs TpaHchopmatopel Toka tuma TOJI-10-3000-0,5/5P. KaramoxHbie
JlaHHBbIE BBIOpaHHOTO TpaHchopmaTopa Toka ykazaHbl B [15]. CpaBHeHUE pacyeTHBIX U
KaTaJO0XHBIX TaHHBIX MpUBEIeHO B Tabnuuel 7.

Ta6nuna 18 — Bei6op tpanchopmaTopoB Toka B rienu AT na HH
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KaranoxxHsie JaHHBIC

Tpanrcdopmarop Toxka TOJI-10-3000-0,5/5P

PacueTHbie n1aHHBIC

uycr = 10 kB ugom = 10 kB

Tvax = 34,64 A Tinom = 3000 A

iy = 54,458 KA i =100 KA

Bk =704,1 kA” ¢ Prgptrep = 31,573 = 2977 kA” ¢

JUis mpoBepku BbIOpaHHOro TpaHc(popMaTropa TOKa I0 BTOPUYHOM Harpyske
COCTaBIISIEM CXEMY BKJIIOUEHHS TPaHC(HOPMATOPOB TOKA W U3MEPHUTEIBHBIX MPUOOPOB
(pucynok 10.5). Ilepeuenp u3amepurensHbix npudopos B mnenu AT Ha cropone HH

onpenensiercs o Tabnuie 4.11 [9].

A B C

o @[
G

J &) —

_|
L

Pucynoxk 10.5 — Cxema BkIt04eHHs TpaHCPOPMATOPOB TOKA U MPUOOPOB
Omnpenensem Harpy3ky mno ¢azam (tabiuua 19), mosb3ysch CXeMOW BKIHOYEHUS
(pucynok 10.5) u KaTtajgoKHBIMU JaHHBIMU NPUOOPOB (Tabnuia I[14.7 [9]), nis BeIOOpa
HanOoJIee 3arpyKEHHOTO TpaHchopMaTopa ToKa.

Tabnuua 19 — Bropuunas Harpy3ka TpaHchopMaTopoB TOKa

Harpyska ¢a3sl, BA
[TpuGop Tun
A B C
AmniepMeTp 2-335 0,5 - —
BartmeTp J1-335 0,5 — 0,5
CueT4uK 1. SHEPTUH YHUBEPCAIbHBIN EA 05 2 — 2
Hroro: 3 - 2,5

[To manHBIM TaOymubl 19 BuAHO, YTO HamOoJiee 3arpyKeHHOU sBiseTcs (asza A,
MOTITHOCTb TTPUOOPOB B 3TOMU (haze Sypys = 3 BA.

ComnpoTtusienue npudopon
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3
S :5—2 =0,12 Om.

Bo BropuuyHyro o0OMOTKYy HauOojiee 3arpykeHHOro TpaHchopMaropa ToOKa
BKJIFOYEHBI TpU TMpuOOpa, MO3TOMY, comIacHo [9], cOnmpoTHBIEHHWE KOHTAKTOB
npunumaetcs rx = 0,05 Om.

ITo xaTamory HOMUHaIbHAs HArpy3Ka BTOPUYHON 0OMOTKH TpaHChopMaTropa TOKa B
kiacce ToyHOCTH 0,5 Sopom = 20 BA, HOMUHANBHOE CONPOTUBIICHHUE OMPEAEISIEM IO
bopmyie:

20
Zoyom = P =0,8 Owm.

JlomycTrMoe CONpOTHUBIICHUE TTPOBOJIOB:

Lo = 0,8 —0,12-0,05=0,63 Om.

Ha noacranmusax 220 kB nynkt 3.4.3 [8] BO BTOPHMYHBIX LEMHSAX MPUMEHSIOTCS
MPOBOJIa C MEIHBIMHU >KWJIAMH, YIEJIbHOE conpoTuBieHue MeaneiMu P = 0,018
Om im°
—

Cornacuo [9], B memsax 6-10 kB miMHYy CcOeIMHUTENBHBIX TMPOBOJOB OT
TpaHchopmaTopa TokKa J0 MPUOOPOB B OJWH KOHEIl MOXHO MpuHATH | = 4 M. Tak kak

TpaHC(bOpMaTOpBI TOKA BKIIFOUCHBI II0 CXEME€ HCIIOJHasA 3BE34d, TO COI'JIAaCHO [9]
Ippeq =~30=+/33=6,93 m.

CeueHre COeTMHUTENLHBIX MPOBOJIOB 0 (hOpMYJIE:

=w =0,198 MMm”.
0,63
B kayecTBe COEAMHUTENBHBIX NPOBOJAOB NPUHUMAEM KOHTPOJBHBIA Kalemb
MBBIHT ¢ XHIaMH cedeHHeM 2,5 MM~ T10 YCJIOBUIO MEXAHUYECKOMN MTPOYHOCTH.
ITpousseaem nposepky TT o 10% norpemHocTu:
ITo bopmyne (28) paccuntaem Tok i uaeanbHoro TT:

2081 _ 34,60 (A).
600

IZ

JleficTBUTEIHHBIN BTOPUYHBIA TOK paccuntaeM 1o dpopmyse (29):
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[ = 20815-34,64 ~34.63(A)
: 600 ’ ‘

[TorpemHocts TT mo dopmyne (30):
Al =34,69—34,63=0,06(A).
OtHocutenbHy0 norpemHocts TT mocuutaeM o dhopmyse (31) :

£, = 0,06

d00% = 0,17 %.

b
[TorpemHocTh MO TOKY HaMarHu4uBanus o gopmyse (32):

Al =34 ?)4 =0,05(A)

[
>

1 |1

Pucynoxk 10.6 — 3aBucumocTts BropruHoro Toka TT oT nepBuYHOro

Brinonnena nposepka ganHoro TT no 10% norpenHocT, Kak BUIHO U3 PaCueTOB

naHHbld TT yaoBIETBOPSET YCIOBUSAM.

10.2.Bb160p TpaHcPopMaTOpOB HAMPSKEHUS HA MOACTAHIIUU

TpancopmaTopsl HaNpsKEHUST MPEAHAZHAYCHBI IS TTOHMKCHHST HATPSDKCHHST 10
BEMYMHBI, ynoOHOW K wu3MepeHuto. IlepBuunas oOmoTka TpaHchopmaTopa
HaIPSHKEHUST BKIIFOYAETCS B TEMb MapajuiebHO, BO BTOPUYHYIO OOMOTKY BKIIFOUAIOTCS

napajuleNbHble KaTyIIKH WM KaTyIIKH HamnpsbkeHus npudopoB u pene. IlepBuunoe
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HanpsOKCHUC  COOTBCTCTBYCT HAIIPSHKCHUIO CCTH, BTOPHUYHOC HAIIPSIKCHUC JJIA

TpancopmaropoB HanpspkeHust 220 u 110kB umeet crannaptayto Beauduny 100/ V3B
B ocHOBHOI oOmoTke U 100 B B momosHuTensHOM 0OMOTKE, a y TpaHChOpMaTOpOB
Hanpspkenus 10 kB 100/3 B B nononHuTenbHOI 0OMOTKE.

Bropuunsie 0OMOTKHM TpaHchopMaTopa HaNpsHKEHHs! 0053aTeIbHO 3a3€MIIIIOTCS B
HEeJSX TEXHUKHU 0€30MacHOCTU Ha ciiydaid mpo0osi U30JSLUNA MEKY BBICIIUM U HU3IIUM
HaIpPsKCHUSIMU.

Tpancpopmarop HanpspokeHUs] pabOTaeT B peKUMeE, OJU3KOM K PEXKUMY XOJIOCTOTO
X0Jla, TaK KaK COIMNPOTUBIECHHE MPUOOPOB U pejie, BKIIOUYEHHBIX BO BTOPUYHYIO

00MOTKY, OOJIBIIIOE.

10.2.1. Betbop TtpanchopmaTopoB HampspkeHuss Ha ctopone 220xB

MMOACTAHIIUU

Tpancdopmatopsl HaPSHKEHUS BEIOUPAIOT 10 CIIETYIONTUM YCIOBUSM.

1) Ilo HanpskeHUIO

Uyom = Uycr > (33)

rae Uyom — HOMUHAIIBHOE NIepBUYHOE Hanpsbkenue TH, kB;

UycT — HalpsDKEHUE YCTAaHOBKH, KB.

B Hamem crnydae HOMHMHaJIbHOE TMEPBUYHOE HAMpsHKeHUE TpaHchopmaTopa
HanpspkeHns Ha ctopoHe BH cnenyet npuHsTh uyom = uycr = 220 kB.

2) Ilo KOHCTPYKIIUHU U cXeMe COeTMHEHHS] OOMOTOK.

[Tpu manpsoxkenuu 220 kB K ycTaHOBKE NMpUHUMaeM TpaHcHOpMaTop HampsKEHUs
tunma  HAMM-220 YXJI1. Cxema BkItOYeHUs] TpaHCPOPMATOPOB HAIPSIKEHUS —
«3B€37a C 3€MJIEM — 3B€3Ja C 3€MJIEM — PA30OMKHYTBIM TPEYTrOJbHUK», IJISI YEro
UCIIOJIB3YIOTCSl TPU TpaHchopMaTopa HaMpsKEHUs. JTa CXeMa TO03BOJISIET TMOTYYUTh
da3Hble U JIMHEHHBIE HAMPSHKEHUS, a TAKKE HCIOJIB3YeTCs I BKIFOUCHUS pesieHHON
3aIUTHl OT OAHO(A3HBIX 3aMBIKAHUI HA 3€MJTIO, JICUCTBYIOIICH HA OTKJIFOYCHHE B CETH
220 xB. B nepByto BTOpHUHYI0 OOMOTKY, COETUHEHHYIO [0 CXEME 3BE3/1bl, BKIIOYAIOTCS

U3MEpUTENbHbIE MPUOOPBI, cyYeTuuku, npubopel P3A u npornBoaBapuiHON
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aBTOMAaTHKH, TeJIEM3MEpEeHHi, peructpatopel aBapuii u OMII, BTOpas BTOpUYHAs
00OMOTKa COEAMHSETCS B PA30OMKHYTHIN TPEYTOJbHUK U HCIOJIB3YETCS A1 BKIIOYCHUS
pEJIEMHON 31U THI.

ITo BTOpMYHOM HArpy3Ke WU 110 KJIACCY TOYHOCTH.

YroObl TpaHchopMaTOp HANpsDKEHUs paboTan B 3aJaHHOM KJacce TOYHOCTH,

AOJI2KHO BBINIOJIHATHECA YCIOBHUE!

(34)

SHAl"P = S2HOM ’

rie  Syarp — MOIIHOCTb BCEX U3MEPUTEIBHBIX MPHUOOPOB U pelie, MPUCOEAMHEHHBIX
K TpaHcopmaTopy HanpspkeHus, BA;

Sonom — HOMHHANbHAasE MOINHOCTh BTOPUYHOW OOMOTKH TpaHcopmaTopa
HanpsHKEHHS B 33JJaHHOM KJIACCE TOYHOCTH, BA.

OO611ast MOIITHOCTB, TTOTpeOIIsIeMast IpuOopamMu, onpeeseTcs no Gopmysie:

Sharp =VP? +Q° , (35)

rie P — aktuBHas momHocTs Ipubopos, BT;

Q — peakTuBHas MOITHOCTB ITpUOOPOB, BAD.

Tpanchopmaropsl HanpsKEHUsI MPOBEPsSeM B Kitacce TOUHOCTH 0,5.

K TpaHchopmaTopy HaIPSKEHUS MOJKITFOYAOTCS U3MEPUTEIIBHBIE
npeoOpa3oBarenu (AaTuuku), ycrpoiictBa P3MA BcexX NpHCOCTWHEHWUN OITMHOBKH,
CYETYMKH IEKTpodHepruu. Ha xaxxmon mmHe ycraHaBinuBaeM o ogHomy TH, a mpu
OoTKIItoueHun onHoro u3 TH Bcs Harpyska monkimrovaercs ko Bropomy TH, mostomy
kKaxaeii TH paccunThiBaeTCs Ha MOAKIIOYEHHWE K HEMY BCEX NMPHOOPOB U YCTPOWCTB

Bcero OPY 220 kB.

Tabnuna 20 — Bropuunas Harpy3ka TpancopmaTtopa HanpsoxeHus 220xkB

=
S % o a. | [Torpebnsiema
[Tpubop Tun =1 c<B &S ES
c g PREZ E E 44MomHocTs
v o =S5 o & B g
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P.Bt
BAp
Boastmerp
H-394 10 1 2 20 —
PETUCTPUPYIOLIHA I
BonbrmeTp HII1120 2 | 2 4 -
Cuerunk 1.
SHEpPruu EA 05 2 3 4 24 -
YHUBEPCAIbHBIN
BartmeTp J-335 0,5 2 2 2
Bapmertp J-335 0,5 2 2 2
122607 086
0,5 3 2 3
192607 021
0,5 6 2 6
YerpoiictBa P3uA 122607
0,5 3 2 6
019019
0,5 6 2 6
132607 900
Nuaukarop
20
MHUKPOIIPOLIECCOPHBIN NM®-3P B 1 2 40
T
buxcupyronmn
Htoro (BA): 113 —

MomHoCTh, TOTpebsieMyro Tprudbopamu, onpeaeseM 1mo GopmyIie:

S =V113 +0> =113 BA.

Tak Kak UMEIOTCSI CUETUYNKHU ACHCXKHOI'0O pacucTa, TO TpaHC(bOpMaTOPBI HaIIpsAXKCHUA

HeoOxoauMo TpoBepuTh B Kiacce TouHocTH 0,5. CormacHo [6], HOMUHAIbHAS

MOIIIHOCTh BTOPUYHOM OOMOTKU OJHOTO TpaHchopmatopa HampskeHus tuna HAMU-

220 YXJI1 B knacce TouHoct 0,5 S,pyom = 400 BA. HomuHanbHas MOLIHOCTh TPeEX

TpaHcPOpPMATOPOB HAMPSHKEHUS, COETUHEHHBIX B 3Be311y, Sopom = 3 [400=1200 BA.

Takum o0OpazoM, Spyarp< Ssnom, TO €CTh YCIOBHUE BBIMOJHAETCS, CIIEIOBATEIIBHO,

TpaHcpopMaTopsl HaANpsKEHUs OyAyT paboTath B Kiacce ToyHocTH 0,5.

Uzm.
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Jis coenuHeHUs TpaHCPOPMATOPOB HAIPSHKEHHS C NPUOOpaMH MPUHUMAEM
KoHTposbHbIN kabens KBBI'HI™ (Tak kak Bbiciiee HampspkeHue noactanuuu 220 kB) ¢

2 o
MCIHBIMHU XHWJIaMHU CCUCHUCM 2,5 MM 11O YCJIOBHIO MEXAHHUYCCKOH IIPOYHOCTH.

10.2.2. Beibop TpanchopmMaTOpoB HampsokeHuss Ha ctopoHe 110xB

MMOACTAHIIUU

TpancdopmaTopsl HaPSHKEHUS BEIOUPAIOT 10 CIIETYIONTUM YCIOBHUSM.

1) Tlo HampsbkeHUIO.

Ugom — Uycer >

rae Ugom — HOMUHAJIBHOE NEpBUYHOE HanpsikeHue TH, kB;

UycT — HaIIPSDKEHUE YCTaHOBKH, KB.

B Hamem crnydae HOMHMHaJIbHOE TEPBUYHOE HAMpsHKeHUE TpaHchopmaTopa
HanpsbkeHust Ha ctopone CH cnenyeT npuHsTh uyoym = Uycr = 110 kB.

2) Ilo KOHCTPYKIIMHU U CXeMe COeTMHEHHUS] OOMOTOK.

[Tpu nampsbkenun 110 kB k ycTraHOBKE MpUHMMaeM TpaHChOpPMATOp HampsHKEHUs
THUIIA

HAMU-110YXJI1.Cxema BkiItOUeHUs] TpaHCHOPMATOPOB HAIPSIKEHUS — «3BE3/a C
3emiieil — 3Be3/1a C 3eMJIeid — pa30OMKHYTHIA TPEYTOJIbHUK», JJIsl Y4ETO UCTOJb3YIOTCSA TPH
TpaHchopMaTopa HaMpsHKEHUS. JTa CXeMa MO3BOJISET MOJIYYUTh (Da3HbIC W JTHMHEHHBIC
HampsDKEHUS, a TaKKe MCHOJb3YeTCS ISl BKIIOYEHHUS] PEIECHHOM 3alluThl  OT
omHO(DA3HBIX 3aMBIKAHUIM Ha 3eMJIIO, JICUCTBYIOMIECH Ha oTkmoueHue B cetu 220 kB. B
MEePBYI0 BTOPUYHYK) OOMOTKY, COCIMHEHHYIO II10 CXEM€ 3B€3/bl, BKJIIOYAIOTCS
U3MEpPUTEIbHbIE TPUOOPHI, cUeTuukd, Tnpudopsl P3A u  mpoTUBOABapUITHOM
aBTOMAaTHKH, TeJIEM3MEPEeHM, peructpatopel aBapuii u OMII, BTOpas BTOpUYHAs
00MOTKa COEUHACTCS B PA30MKHYTBIM TPEYTOJBHUK U UCIIOIB3YETCS JIJII BKIIFOYEHUSI
PEIEUHOM 3aIUTHI.

[To BTOpr4HOM Harpy3Ke WU MO KJIACCY TOYHOCTH.

UtoObl TpaHcopMaTop HampspKeHHs padoTal B 3aJaHHOM KjacCe€ TOYHOCTH,

AOJIZKHO BBIIIOJIHATHCA YCJIOBUEC!
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SHAl"P s S2HOM ’

r1€  Sparp — MOIIHOCTH BCEX U3MEPUTEIBHBIX MPUOOPOB U pelie, MPUCOSTUHEHHBIX

K TpaHcpopmaTopy HanpspkeHus, BA;

S 2HOM

— HOMHHAaJIbHas MOIIHOCTb

BTOPUYHON OOMOTKH TpaHchopmMaropa

HanpsHKEHHS B 3aJJaHHOM KJIACCE TOYHOCTH, BA.

OO611as MOIITHOCTB, TTOTpEOIIsIeMast IpUOOpamMu, onpeesaeTcs no Gopmysie:

Sharp :\/P2 +Q* ,

P — akTuBHAas MomHOCTHL TPUOOPOB, BT;

rae

Q — peakTHBHas MOUTHOCTH pubopoB, BAp.

Tpancpopmaropsl HanpsiKEHUS TIpoBepsieM B kitacce TouHoctu 0,5.

K

TpaHchopmaTopy

HaIIPAKCHUA IIOAKJIFOYAaIOTCA HN3MCPUTCIILHBIC

npeoOpa3oBaTeny (IaT4yuku), ycTpoiictBa P3nA Bcex MPUCOSTMHEHUN IIWH, CYETIUKU

anexkTposHeprun.Ha kax ol muHe yctaHaBinuBaem o ogHomy TH, a mpu oTkiItoueHun

onnoro u3 TH Becsa Harpyska noaxirodaercss ko BropoMmy TH, mosromy xaxneii TH

paccuuThIBaeTCs Ha MOJKIIOUYEHHE K HEMY TOJIOBUHY Bcex MpuOopoB u ycrpoiictB OPY

110 xB.

Tabnuma 21 — Bropuunast Harpy3ka TpancopmaTopa Hanpsikerus 110xB

- < [ToTpebnsie
o) e o « |9 /M
o s o5 2 | Masg MOIIHOCTh
[Tpubop Tun 2 £ E B ©
= s ©Q
0] o =) = Q’
= S £ P,Br
o BAp
BonbsT™eTp
H-394 10 1 2 20 —
PETrUCTPUPYIOIINI
BonbsT™eTp 11120 2 1 2 4 -
Oxonyanue Tadauisl 21
- < [ToTpebisie
5 M o wlo =
T - |53 S|5 &.|MadgMOUHOCTh
[Tpubop Tun 3 £ E SE @8
= PSP 9
90} o O = Q’
é o) £ P,Br
S BAp
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[ToTpebnsie

= <
g A % S % é Masi MOIIIHOCTb
[TpuGop Tun a E E BE @
w 5 P ZF & Q
o O ’
= S E| P,Br
S} BAp
Cuerunk 535.  DHEPrUu
EA 05 2 3 4 24 —
YHUBEPCAJIbHBIN
BartmeTtp H-335 0,5 2 4 4
Bapmertp H-335 0,5 2 4 4
132607 087 0,5 3 1 1,5
192607 016 0,5 3 3 4,5
1922607 061 1 6 1 6
YcrpoiictBa P3uA 152607 071 0,5 3 1 1,5
132607 015 0,5 6 2 6
132607 156 0,5 3 1 1,5
b32704V900 0,5 6 1 3
Nunukarop
20
MHUKPOIPOLECCOPHBIN NMO-3P B 1 3 60
T
bukcupyomun
Htoro (BA): 140 —

MomHoCTh, TOTpebasieMy o Tpudopamu, onpeaesieM mo Gopmyre:

Siarp =V140° +07 =140 BA.

Tax Kak UMEIOTCS CUETYMKH JCHEKHOTO pacyeTa, TO TpaHC(HOpMaTOpbl HANPSKEHUS

HE0OXoauMO TMpoBepuTh B Kkiacce TouHoctu 0,5. CormacHo [6], HOMUHaIbHas

MOIIHOCTh BTOPUYHON OOMOTKHM OJHOTO TpaHcopmaTopa HampspkeHus tuna HAMU-

110YXJI1B knacce tounoctu 0,5 Srpom = 400 BA. HomuHanbHasi MOUIHOCTBH TpPEX

TpaHCc(POPMATOPOB HANPSHKEHUS, COSAMHEHHBIX B 3Be311Y, Sopom = 3 [400 =1200 BA.

TpaHchOpMaTOphl HANIPsKEHUs Oy IyT paboTaTh B Kiacce TouHOCTH 0,5.

Takum o06pazoM, Syarp< S;pom, TO €CTh YCIOBHE BBITIONHSIETCS, CIEAOBATEIBHO,

Uzm.
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Jis coenuHeHUs TpaHCPOPMATOPOB HAIPSHKEHHS C NPUOOpaMH MPUHUMAEM
KoHTposbHbIN kabens KBBI'HI™ (Tak kak Bbiciiee HampspkeHue noactanuuu 220 kB) ¢

2 o
MCIHBIMU KHJIAMH CCUCHHUEM 2,5 MM 11O YCJIIOBHUIO MCXaHHYCCKOU ITPOUYHOCTH.

10.2.3. Beibop TtpanchopmaTopoB HampsikeHuss Ha cropone 10xB

IIOACTAaHIIUU

Ha cTopoHe HHM3IIEro HanpsHKEHUs IOJICTAHLHMHA HCIOJIB3YETCs CXeMa C JBYyMs
OJIMHOYHBIMH, CEKIIMOHHPOBAHHBIMHU BBIKJIIOYATENEM, IMIKWHAMU. TpaHchopmaTtopbl
HaIIpsDKEHMS yCTAaHABIMBAIOTCS HA KAKAYIO IIMHY.

TpanchopmaTopbl HaNpsKEHUS BBIOMPAIOT MO CIAEAYIOLIUM YCIOBUSM.

1) Ilo HanpsxeHuto

u - Uu

HOM VCT »
rae Uyom — HOMUHAIIBHOE NIepBUYHOE Hanpspkenue TH, kB;

Uycr — HaIIPSDKEHUE YCTaHOBKH, KB.

B namem cnydyae HOMHMHAJIbHOE TEPBUYHOE HAMNpshKEHUE TpaHcdopmaTopa
HanpspkeHns Ha ctopone HH crnenyer npunsATh ugom = uycr = 10 kB.

2) Ilo KOHCTPYKIIMH U CXEME COCTUHEHUSI OOMOTOK.

B mxadax KPY tuma KCO-292 [6] ¢ y4eToM BBINOJHEHUS YCJIOBUH
ycTaHaBnuBawTcs TpaHchopmaTopsl Hampspbkenus tuna 3HOJIII-10. Kartanoxhbie
JTaHHBIE BBIOpAHHOTO TpaHc(opmaTopa Toka ykazanbl B [6]. CpaBHEHHE pAaCUETHBIX U
KaTaJOXHBIX TaHHBIX IPUBEIECHO B Tabmuie 21.

B ceTrsax ¢ n301MpOBaHHOM HEUTPAJIBIO, K KOTOPBIM OTHOCHUTCS CETh C HANPSKEHUEM
10 kB, HeoO0XoauMO MPOU3BOAUTH KOHTPOJb COCTOSIHUS u3ojsiuud. Ilostomy K
YCTaHOBKE MPUHUMAaeM TpU TpaHcHOpMaTopa HaMpsDKEHHS, BKIIOYEHHBIE MO CXEMe
«3B€37]a C 3eMJIell — 3Be3da C 3eMJIE — Pa3OMKHYTBIM TpeyrojbHUK». BriOpaHHbIE
TpaHcHOpPMATOPbl HAMPSKEHHUs] UMEIOT JIB€ BTOPUYHBIE OOMOTKH, OJHA W3 KOTOPBIX
BKJIIOYEHA B 3BE3]Y, M K HEM NPUCOECANHAIOTCS KAaTYLIKH HANPSKEHUS U3MEPUTEIBHBIX

npuOOpoOB, JApyras BKIIOUYEHA B PA30MKHYTHIA TPEYroJbHUK W HCHIOJB3YETCS ISt

KOHTpPOJIS COCTOsIHUA n3ossinuu cetu 10 xB.
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ITo BTOpHMYHOM HArpy3Ke WU 110 KJIACCY TOYHOCTH.
Yrobbl TpaHchopMaTop HANpsDKEHUsT paboTan B 33JaHHOM KJlacce TOYHOCTH,

JAOJI2KHO BBIINIOJIHATLECA YCIOBHUE!

SHAFP < SZHOM ’

r1€  Sparp — MOIIHOCTH BCEX U3MEPUTEIBHBIX MPUOOPOB U peie, MPUCOSTUHEHHBIX
K TpaHcopmaTopy HampsbkeHus, BA;

SoHom — HOMHHAJIBHAs MOIIMHOCTh BTOPUYHOW OOMOTKM TpaHchopmaTopa
HanpsHKEHHS B 33JJaHHOM KJIACCE TOYHOCTH, BA.

OO611as MOITHOCTB, TTOTpEOIIIeMast IpUOoOpamMu, onpeessaeTcs no Gopmysie:

_ 52 L 2
Sparp =VP~ +Q ,

rae P — aktuBHas MoirHOCTH MpuOOPOB, BT;

Q — peakTHUBHas MOITHOCTH TIpuOOpPOB, BAD.

Tpanchopmaropsl HanpsKEHUs MPOBEPsSeM B Kitacce TOUHOCTH 0,5.

K TpaHchopmaTopy HaIpsKEHUS MOJKITFOYAKOTCS U3MEPUTEIIBHBIE
npeobpazoBarenu (gaT4uku), ycTpoiicTBa P3MA Bcex NpPUCOSAMHEHUM CEKIINH,
CYETUHKH JIEKTPOIHEPTUU.

Ta6nuna 22 — BropuuyHas Harpy3ka Tpanchopmaropa HanpsikeHnus 10 kB

OO6mas
b= <C
o M|l | =
T .|5 © |5 8 |norpebasemas
[Ipu6op Tun S BEIE S &
n EF ZF S | MOmHOCTH
= e}
5 = [P, Br |Q, BAp
CYeT4uK 3J1.5H.
YHUBEPCAIBbHBIN (BBOJ HA EA 05 2 3 2 12 -
cekiuo 10 kB)
CYeTYuK d5I1.9H. EA 05 2 2 2 3
YHUBEPCAIbHBIN
BosbsTmeTp HII1120 2 1 2 4 —
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OxoHyauue TaduIbI 22

< < » Oobmas
o Mo oo =m
= .5 5|5 & |morpebmsemast
[Ipu6op Tun s EIE Z & 8
2B = '3 = a MOIIHOCTb
=
8 = IP, Br |Q, BAp
122607 42043 0,5 3 2 3
11952607 042 0,5 3 2 3
Yerpoiicrea P3uA | B92502A03 0,5 3 2 3
b22502A02 0,5 6 1 3
B22502A04 0,5 6 1 3
5D2502A01 0,5 3 2 3
Hroro 42 _

MomutHoCTh, TOTpebsieMyro mprudbopamu, onpeaeseM mo Gopmysie:

Sinp = V427 +07 =42 BA.

Tak KaK UMEIOTCS CUETUUKH JICHEI)KHOTO pacyeTa, TO TpaHChOopMaTOphl HAMPSHKEHUS
HeoOxoauMo TmpoBepuTh B Kiacce TouHocTH 0,5. CormacHo [6], HOMUHaAIbHAsS
MOIITHOCTh BTOPUYHOM OOMOTKH OJHOTrO TpaHchopmaTopa HanpsbkeHus tuma 3HOJIII-
10 B kmacce TtouHoctd 0,5 Spom = 90 BA. HomuHanbHasgs MOIIHOCTH TpeX
TpaHc(HOPMATOPOB HAMPSKEHUS, COETUHEHHBIX B 3Be311y, Sopom = 390 =270 BA.

Takum oOpazoM, Syarp< Sznom, TO €CTh YCIOBHUE BBIMOJHAETCS, CIIEIOBATEIIBHO,
TpaHcpopMaTopsl HANpPsKEHUs OyAyT paboTarth B Kiacce To4HOCTH 0,5.

Jlns  coenuHeHus TpaHC(HOPMATOPOB HAMNpPsHKEHUS C  MPUOOpaMu  MPUHUMAEM
KOHTpobHBIN Kabens KBBI'HI (Tak kak Beiciiee HampsikeHue nojacranuuu 220 xkB) ¢

2 o
AJIIOMMHHECBBIMH JXKHWJIaMH CCUCHUECM 2,5 MM IIO YCJIOBHUIO MCXaHUYCCKOU ITPOYHOCTH.

10.3.Bpi00p BHIOB M THUIOWCIOJHEHUS TEPMHUHAJIOB PEJICHHON 3alUThl U

ABTOMATHUKHU OJI1 BCEX 00BEKTOB nmoaCTaHIIuM1

Peneiinas 3ammura (P3) - yacTe 3JIEKTpUYECKON aBTOMATUKH, IPEIHA3HAYCHHAs IS

BBIABJICHHUSA U aBTOMATUYCCKOI'O OTKIIIOYCHUS IMMOBPEKACHHOT'O 3J'ICKTpOO60py,Z[0BaHI/I}I.
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Kpome Toro, HekoTtopwle ycTpoiicTBa P3 mnpenHa3sHayeHbl [Ji1 BbISIBICHUS HE
MOBPEXACHUN, a HEHOPMAaJIbHBIX PEKUMOB PabOTHI 3JIEKTPOOOOPYI0BaHUS (HATIPUMED,
3allUTa OT MEePEerpy3Ku TpaHCPHopMaTopa).

B HekoTophIxX ciyudasx, He TpeOYyIImHUX ObICTPOr0 aBTOMATHUYECKOIO OTKIIIOUEHUS
NOBPEXJIEHHOrOo 00opyaoBaHusi, ycrpoiictBa P3 wmoryr nedcTBoBaTh He Ha
OTKJIFOUEHHUE, & Ha CUTHAJ (HalpuMep, 3aliuTa OT 3aMbIKaHUM Ha 3€MIII0 B CETSX C

M30JINPOBAHHOU HEUTPAJIBIO).

10.3.1. Br16op nokonenus ycrpoiicts P3uA

YcTpoicTBa peIeHHON 3alMThI MOAPA3ACISOTCS HA TPU ITOKOJICHUS:
— BJIEKTPOMEXAHUYECKUE;
— MOJyIIPOBOJHHUKOBBIE;
— MHKPOINPOLECCOPHBIE.
Kaxxnoe u3 3Tux mokoJjieHui o0jagaeT CBOMMM JOCTOMHCTBAMHM U HEJOCTATKaMHU.
Tak Kk JOCTOMHCTBaM 3JEKTPOMEXAHUYECKUX PEIIE OTHOCSATCS:
— MHHHMMAaJbHbIE KAUTAIOBIOKEHHUS;
K HEI0CTaTKaM OTHOCSITCSA:
— OombIHe 3aTpaThl HA MOHTAX, HACTPOUKY;
— MHOTO OTKa30B;
— CJIO’KHBI B DKCILUTyaTalllu;
— JOJITUHA CPOK OKYITA€MOCTH.
K mocromHcTBaM MoaynpoBOJHUKOBBIX PEJIE OTHOCSTCS:
— CpEIIHUE KaNUTAJIOBIIOKECHUS,
— (GyHKUHOHAJIbHBIE BO3MOKHOCTH NOUTH Kak y MIT;
K HEI0CTaTKaM IOJIYNPOBOJHUKOBBIX PEJIE OTHOCSTCS:
— OombIve 3aTpaThl HA MOHTAX U KA TAIOBIIOKCHHUS,
— CpeaHee KOJIUYECTBO OTKA30B;

— OYCHDb CJIOKHBI B OKCILTyaTalluu;
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— CpEIHUU CPOK OKYNa€MOCTH.
K nocTomHcTBaM MUKPONIPOLIECCOPHBIX PEJIE OTHOCSTCS:
— HM3KHE 3aTpaThl HA MOHTaXX U HACTPOUKY;
— HHM3KO0€ KOJIMUECTBO OTKA30B;
— MMHHUMaJbHbIC 3aTPaThl HA SKCILTyaTaIUIo;
— HU3KHU CPOK OKYNIa€MOCTH;
— unrerpauusa ¢ ACY TII;
— CXKaTbI€ CPOKHU CTPOUTEIILCTBA;
— MUHHMMAaJbHbIE Ta0APUTHI;
— BBICOKAs HaJACKHOCTD;
K HEJIOCTaTKaM OTHOCSTCS:
— OOJIBIINE KAaITUTAJIOBI0KEHHUS.

Takum o0pa3oM, y MHUKPOIPOIECCOPHON TEXHHKU €CTh Pl HEOCHOPUMBIX
npeumyiiects. MuTterpupoBanue yctpoiictB P3A B aBTOMaTHU3MpPOBaHHYIO CHCTEMY
YOPABJICHHUS JA€T BO3MOXKHOCTH YIPABISATH AJIEKTPOOOOPYIOBAHUEM U PEICHHON
3alMTOM JUCTAHIIMOHHO, B TOM YMCJIE€ MPOU3BOJAUTH UX MEPEHACTPOMKY U YCTAHOBKY
MapaMeTpPOB, OTCICKHUBATH IAPAMETPhl CUCTEMbI W pearupoBaTbh HAa aBAPUNHBIC
coopiTusi. MII-cucteMbl HMMEIOT BBICOKOE OBICTPOJICHCTBHE, 00JIaIal0T CBOWCTBOM

CaMOJIMarHOCTUKY, MPEAYIPEKJAIOMIEN IEPCOHA O HEUCIIPABHOCTH B CHCTEME.

10.3.2. Bri6op dbupmbl ipousBoauTeNS

Hay4yHo-nipou3BOCTBEHHOE MpEanpuiTe «IKpa», Obl10 co3gaHHo B 1991 romy
pOCCHIICKUMHU crienuainucTaMu-peneinmkamMmu B r.Yebokcapax U (yHKIHOHUPYIOIIEE
0e3 ydactus MHOCTpaHHOTO KamuTtaja. Opranu3oBaHo Ha ocHOBe 4 otmena BHUUP,
kotopeii  (otmen) 3anumaiicsi B CCCP  paszpabotkoit  yctpoiictB P33 mius
ANEKTPOIHEPTeTUKU. [lepBOHAYAIBHO MPEANPUATHE BBITYCKAIO OTACIbHBIE BUJIbI
YCTPOMCTB peleHON 3alUThl HAa MHUKPOIJIEKTPOHHOM 3JIEeMEHTHOM ©0a3e U

MUKPOTIPOIIECCOPHBIN ITU(PPOBON pErUCTPaTOpP aBapUITHBIX COOBITHIA.
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Ha cerognsiinuii nenp HIIT «Dkpa» - eIMHCTBEHHOE POCCUHCKOE MPENPUATHE,
KOTOpOE MOXKET MPEIOKUTD 3aKa34nuKam COOCTBEHHBIC pa3paboTKu
MHUKpPOINIPOLIECCOPHBIX ~ yYCTPOWCTB Il 3alUTBl  3JIEMEHTOB  IOJCTaHIIMM,
TpaHC(HOPMATOPOB, TEHEPATOPOB U OJIOKOB T€HEPATOP-TpaHCHOPMATOP IIEKTPUUECKON
CTaHIMU JIFOOO0I MOITHOCTH.

[Ipeanpusite BbllTycKaeT, Ha 0aze COOCTBEHHOTO MPOTPAMMHOIO oOecreyeHus,
CJIeIyIOLME MUKPOIIPOLIECCOPHBIE YCTPOMCTBA 3aIUThI U aBTOMAaTHKU (MII P3uA):

o mxkadsl cepun 11152710 — nus 3amUThl MOJCTAHIIMOHHOTO OOOPYAOBaHUS
00wexToB 330-750kB;

* mkaper cepun 152607 st 3amUTBl MOACTAHIIMOHHOTO O00OPYIOBaHUS
00bexToB 110-220kB;

e TtepmuHaibl cepur 5232502 s 3ammThl 060pyaoBanus 6-35kB;

e mkads LID1110-11I131113 ams 3amuTe 000pyAOBaHUS JIEKTPOCTAHITUH.

JJIst 31U ThI BCEX TPHUCOCTUHEHUN MOACTAHITNN UCTIOJIb3yeM IKA(bl U TEPMUHAIBI
HAyYHO-TIPOM3BOJICTBEHHOTO MPEANPHATHS «IKpa», KOTOPOE SBISACTCS  BEAYIIUM
pOCCUHCKUM pa3paboTYMKOM U MpousBoauTeneMm ycTpoictB P3uA. B ycrpoiicTBax
P3uA nanHOW (UPMBI 3aJ0KEHUU JIOTMKA MEXaHMYECKOW pEJIeWHON 3alluThl, OHA
HamOoJiee mpocTa Ui MOHMMaHUs €€ paboThl ONEPaTUBHBIM MEPCOHATIOM, a TaK K€ €€
MOXHO COIJIaCOBaTh CO BCEMHU yCTApEBUIMMU 3alIUTaMH, PACTIOI0KEHHBIMU Ha APYTHUX

koumax JIDII.

10.3.3.B160p BuAOB 1 TUTIOUCTIONHEHUS P3nA

[Ipy peKOHCTPYKIHMU MOACTAHIMA AOJKHBI IPUMEHSTHCSI COBPEMEHHBIE YCTPOMCTBA
P3uA oTeuecTBEHHOTO WJIM UHOCTPAHHOTO MPOU3BOCTBA.

OTkJroueHue JTH00ro0 MOBPEXKACHHOTO 3JIEMEHTA CETH (JIMHUHM, MOJCTAaHIIMOHHOTO
obopynoBaHus — IIHH, TpaHCHOPMATOPOB W APYrOro IMEPBUYHOTO OOOPYTOBAHUS)
JOJDKHO OCYHIECTBIIAITBCS C MHUHHUMAJIBbHBIM BO3MOXHBIM BPEMEHEM B  LEIAX
COXpaHEHUS YCTOMUYMBOM OecriepeOoitHOM paboThl HE MOBPEXKICHHON YaCTH CUCTEMBI U

OTpaHNYCHUA 00/1aCTH U CTEIIEHU MOBPCIKACHUA.
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Jnis 3ammThl 0OBEKTOB MOACTAHIIMU UCIIONB3YEM YCTPOICTBA peNeHON 3alUTHI Ha
MUKPOIIPOILIECCOPHOI AIEeMEHTHOI 06a3e, kKak Hanboyiee COBEPIICHHBIE 110 CPAaBHEHUIO C
YCTPOMCTBAMHM Ha MOJYITPOBOJIHUKOBOM U 3EKTPOMEXAHUUYECKON JIIEMEHTHOU Oase.

Jlnst kaxxmoro oOwekTa moactanimu Beioupaem mo [1YD, HTII, B cooTBeTcTBHM €
tpedoBanusiMu CO u npukazom Ne57 PAO «EDC Poccun» ot 11 deppans 2008 roga
BUIbI P3UA.

10.3.3.1. Agtotpancdopmarop 220/110/10 kB

Hns tpanchopmaropoB u AT cormacHo nyHkty 3.2.51 [8] momxHBI OBITH
PEAYCMOTPEHBI YCTPONUCTBA pENCHHOM 3alUThI OT CAEAYIOIIMX BUI0B MOBPEXKACHUN U
HEHOPMAJIBHBIX PEKUMOB PAOOTHI:

1) MHOrO(a3HBIX 3aMbIKaHUN B 0OMOTKAX U Ha BHIBOJIAX;

2) oaHo(da3HBIX 3aMbIKaHUW HA 3eMJII0 B OOMOTKE UM Ha BBIBOJAX,
MIPUCOEIMHEHHBIX K CETH C INIyX03a3€MJIICHHOM HEUTPAIIbIO;

3) BUTKOBBIX 3aMbIKAHUI B OOMOTKAX;

4) TOKOB B 0OMOTKaX, 00yCIOBICHHBIX BHETHUMU K3;

5) TOKOB B 0OMOTKaX, 00YCJIOBICHHBIX MEPErPY3KOH;

6) NOHMKEHUSI YPOBHS MacCJIa;

Cormacao mynkry 3.2.53 [8] (mist TpancdopmaropoB MomHOCTEIO 6,3 MB-A u
oonee) NPUMEHSIETCS Tra3oBas 3allldTa OT TMOBPEXACHUN BHYTPH KOXYXa,
COTIPOBOXKTAFOIINXCS BBIJICTICHUEM Ta3a, U OT TIOHIKCHUS YPOBHS Macia.

["a3oBas 3ammTa MODKHA JEMCTBOBATH HA CUTHAN MPHU CIAOOM ra3o00pa3oBaHUU U
NOHW)KEHUH YPOBHS Maclia U Ha OTKJIIOYEHUE MPU MHTEHCUBHOM ra3000pa30BaHUU U
JaTbHENIIIEM MOHKEHUN YPOBHSI Maclia.

3amura  OT MOBPEXKICHUN BHYTpHU KOXKyXa aBTOTpaHchopmaropa,
COMNPOBOXKAAIONINXCS  BBIJIETIEHUEM Ta3a, MOXET ObITh BBINOJHEHA TaKXke C
WCITOJIb30BAHUEM PEJIie JaBICHUSI.

3amura OT MOHM)KEHHUS YPOBHS Macjia MOKET OBbITh BBIMOJHEHA TaKXKE B BHUJE

OTZIETTLHOTO PEeJie YPOBHS B pACHIUPHUTEINIC aBTOTpaHCPOopMAaTOpa.
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JlomxHa OBITH MPEIYCMOTPEHA BO3MOXXHOCTh TIEPEBOMA JACHCTBUS OTKIIFOYAIOIIETO
AJIEMEHTa Ta30BOM 3alllMThl HA CUTHAJ W BBINOJHEHUS Pa3JENbHON CUTHAIU3ALMUU OT
CUTHAJIBHOIO M  OTKJIIOYAIOUIUMX JJIEMEHTOB Ta30BOro pejie  (pasznuyarouieiics
XapakTepoM CHTHAJA).

ITo mynkty 3.2.54 [8] mjis 3amUMThl OT MOBPEKICHUN HA BBIBOJAX, a4 TaKXKe OT
BHYTPEHHUX  TOBPEXKIEHUM  JOJDKHA  ObITh  MPEAyCMOTpEHa  MpOJO0JbHas
muddepeHnmanbHas  TOKOBas — 3amuTa  0e3  BBLACPKKM ~ BpeMeHH  (Ha
aBTOTpancpopmaTopax MouHOCThIO0 6,3 MBA u Gonee), koTopasi 10KHA AEHCTBOBATh
Ha OTKJTFOYEHHME BCEX BBIKIIIOUATENICH aBTOTpaHCPopMaTopa.

CornacHo mynkry 3.2.55 [8] mpomonpHas auddepeHManpHas 3almTa J0JDKHA
ObITh BBIIOJHEHA TakK, 4YTOObI B 30HY €€ JIeWCTBUS BXOAWIM COCAMHEHUS
aBTOTpanchopmaTopa co COOPHBIMU TUHAMHU.

I[To mnyukry 3.2.61 [8] 3amury OT TOKOB, OOYCIIOBJICHHBIX BHEIIHUMU
MHOTO(a3HBIMH K3, clenyeT yCTaHaBJIMBATh Ha MHOTOOOMOTOYHBIX
aBTOTpaHchopMaTopax, MPUCOCTUHEHHBIX TPEMS W 00JIe€ BBIKIIOYATEISIMH, - CO BCEX
CTOpPOH aBTOTpaHcopMaTopa.

Cormacao myHkty 6.3.3 [15] Ha aBroTpancdopmaropax 220 kB momrHOCTRIO 63
MBA u OGonee ycraHaBiIMBaeTcs MO JBa KOMIUIEKTa IU(QPepeHIMalbHbIX 3alUuT B
LesX TIOBBIIEHUS HaAeKHOCTH oOTkmoueHuss K3 B aBToTpanchopmaTopax u
YIIYUYIIEHUS YCIOBUM CEIEKTUBHOCTH JCMCTBUSI PE3EPBHBIX 3alllUT, YCTAHOBJIECHHBIX Ha
MPUMBIKAIOIIUX K aBTOTpaHcpopmaropy JIDIIL.

CornacHo HOpMaM TEXHOJIOTHYECKOTO MPOEKTUPOBAHUS MOACTAHIUNA MEPEMEHHOTO
TOKa ¢ BeICIIMM Hamnpsikenuem 35-750 kB (HTIT IIC) [14]:

9.6.1 Ha aBtoTpaHchopmaTope [OJDKHBI OBITh MPEAYCMOTPEHBI CIIEAYIOIIHNE
ycrpoiicTBa P3A:

— OJIMH KOMIUIEKT nuddepeHnanibHol TOKOBOM 3auThl AT;

— ra3oBas 3alluTa;

— 3amura PITH ¢ ucnons3oBanuem CTpyrHBIX pee;

— pe3epBHBIE 3AMIUTHI HA CTOPOHAX BBICILIETO, CPEIHETO U HUBILIETO

HaIpsKECHMUS;
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— 3alUTa OT Meperpys3Kku (BKI0Yas 3alIUTy OT IEperpy3Ku o01ieil 0OMOTKH);

— asTomaruka perynuposanus PIIH;

— TEXHOJOTHYECKHUE 3alIUTHI (3allUTa OT MOHUKEHHUS YPOBHS Maclia, 3aluTa OT
NOTEPU OXJAXKACHUS U T. 11.).

9.6.2 Kpome Toro, Ha AT MOryT ycTaHaBIMBATHCS:

mubdepennmansupie  3amuThl  ommHOBOK BH w CH (mpm  mogkimrouenun
COOTBETCTBYIOIIEH cTOopoHbl AT K IIMHAM uyepe3 JIBa BBIKJIIOYATENS UM KaOeIbHYIO
BCTaBKY);

muddepenunanpHas TokoBas 3ammra ommHOBKM HH ¢ BkitoueHueM B 30HY ee
JNEWCTBUS TOKOOTPAHUYHMBAOIIETO PEAKTOPA.

9.6.3 Ta3zoBeie (cTpyilHBIE) pejiie JOJDKHBI JIEMCTBOBATH Yepe3 TEPMHUHAI
muddepeHnnanbHON  3alIUThl M 4Yepe3 TEePMHUHAJI PE3epBHOM 3alllUThl CTOPOHBI
BH(#eo6xomuMo ocHamenue TpadcdopMaropa peie ¢ JAByMS  OTKIIOYAIONUMU
KOHTaKTaMu).

9.6.4 PesepBuble 3amuThl HA ctopoHax BH u CH 10mKHBI BBIOJHSATHCS B BHUJIE
CTYNEHYATHIX 3alIUT (AUCTAHIIUOHHBIX U TOKOBBIX HANPAaBJIECHHBIX HYJIEBOU

NOCJEN0BATENBHOCTH).

9.6.5 JlucTaHUMOHHBIE 3aLTUTHI TOJKHBI OJIOKUPOBATHCS MPU HEUCITPABHOCTH 1ienei
HaIpsKeHUSL.

9.6.6 Pe3epBHbIE 3a1INUTHI JOJKHBI UMETh aBTOMAaTUYECKOE U ONEPATUBHOE

YCKOPEHHE OTJIENbHBIX CTYTEHEH.

9.6.7 Ha cropone Husiiero HanpsbkeHus AT nomkHa ycTaHABIUBATHCA

MaKCHUMaJIbHAsl TOKOBAs 3alIMTa C BO3MOKHOCTBIO ITyCKa M0 HAIPSIKEHUIO.

9.6.8 Ha cropone Husmiero HanpsbkeHust AT 10mKeH ObITh IPeayCMOTPEH

KOHTpPOJb n3osiuuu HH.

9.6.9 Ilpu npumenennn Ha AT cucTeMbl MOXKAPOTYIICHUS JOJIKHA OBITH

IIpEyCMOTPEHA aBTOMATHKA ITycKa noxkaporymenus (AIIIDk).

ABTOMaTHKA

N3 o6miero pazaena mo peneiHoi 3ammTe myHKT 3.2.18 [8] s 061iero moBBITIICHUS

HAJEKHOCTU  TPEyCMaTpPUBAETCS  YCTPOWCTBO  pPE3EPBUPOBAHMS  MPU  OTKA3e
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Beikitouareneit (YPOB) na ctopone 220 m 110 kB mis ocymiecTBiaeHus: OIuUKHETO
pe3epBUPOBAHUSL.

Cornacao mnynkty 3.3.26 [8] Ha aBroTpaHcopMarope mnpeaycMaTpuBaeTCs
neiicteue AIIB na ctopone 220 xB. AIIB Onokupyercs mnpu cpabaTbIBaHUU
BHYTPEHHHX 3aIuT aBroTpanchopmaropa (3T u razoBoit 3a1uThl).

I[To mynkty 3.3.61 [8] aBroTrpanchopmaropel ¢ PIIH pacnpenenutenbHbIX
NOACTAHUMNA IS TOAJECPXKAHUS WIM 3aJaHHOTO H3MEHEHUS HAMNPSHKEHUS JTOJKHBI
OCHAIIATbCSI ~ CUCTEMOM  aBTOMATHUYECKOIO  peryjaupoBaHus  KoddduiueHta
Tpanchopmarmu. [Ipm HEOOXOAMMOCTH aBTOMATHYECKHUE PETYIATOPHI  JTOJDKHBI
o0ecrneynBaTh BCTPEUHOE PETYIUPOBAHUE HAPSIKEHUS.

Perucrpanus aBapuii

Ha aBtorpancdopmatope B coorBercTBUU C mpukazom NeS7 [15] mynkr 6.3.10
OCYULIECTBIsIETCS IU(POBasi perucrpanus Nepexoansix mnpoiecco npu K3 ¢ 3amucbio
napameTpoB NMPEJABAPUIHOTO PEKUMA U PETUCTPALIMEN TOCIEA0BaTEIbHOCTH COOBITUH,
B TOM YHCJIe CpabaThIBAHUN YCTPOMCTB U CTYIEHEH peNeHON 3alUThl 1 ABTOMATHKU.

Jliia 3amuThl aBToTpaHchopmMaropa OyneM ucnoib3oBath mkader 11132607 042043,
122607 042, 1192607 071, 1192607 072, 11132607 156.

[IpeactaBuM B Tabiuile BHIOpaHHBIE 3aAIIUTHI 110 HOPMATHUBHBIM JOKYMEHTaM U
GbyHKIUY, BbINOJHsIEMbIe BbIOpaHHbIMHU miKadamu: 1132607 042043, 11152607 042,
122607 071, 1292607 072, 1252607 156.

["a3oByr0 3amuTy TpaHcopmaTopa BeimoHUM Ha pene Tuna BF-80/10. OcHOBHBIM
AJIIEMEHTOM Ta30BOM 3allUTHI SIBISIETCS Fa30BOE pEJie, YCTAHABIMBAEMOE B PacCEUKy
MacJIOMpOBOIa MEXK Iy 0aKkoM TpaHC(hOpMaTopa M PaCITUPHUTEIICM.

Crpyiinyto 3amuty otrceka PITH Beimonnum Ha pene tuna PCT-25.

Tabnuma 23 — Buasl 3amut Ha aBroTpancdopmatope 220/110/10 kB

ra3oBas;

CTpyWHas

Bunel 3amut no | nuddepennpanpras 3anmTa 18a KOMIUIEKTa;

HOpMAaTUBHBIM | /I3 OT BHemIHUX MeXAy(a3HbIX 3aMbIKaHH CO CTOPOHBI 220 U
JOKyMEHTaM 110 kB

130

TH3HII na croponax 110 u 220 kB ot K3 Ha 3emito0
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[Tponomkenne Tabauisr 23

MT3 B ogHOI#1 ha3e Ha CUTHAJ OT Meperpy3ku co cTopoHsl 110
kB, 10xB u B 00m1eii yactu oMotk AT
YPOB na BH u CH.

Oyukumnn 6110Ka

192607 042043

- mudepennuansuas Tokosas 3amurta AT (3T AT) ot Bcex
Bus10B K3 BHYTpH Oaka, Ha BbIBOJIax U Ha OMIMHOBKE AT
-MaKCUMaJibHasi TOKOBAs 3alIUTa CTOPOHBI HU3KOTO HANPSKEHUS
(HH) AT c nyckom no Hanpspxkenuto (MT3 HH),

- 3ammTa oT neperpysku (3I1),

- peJie MaKCUMaJIbHOTO ToKa st 6stokupoBku PITH npu
neperpyske,

- TOKOBBIE peJie ISl ITyCKa aBTOMATUKHU OXJIAXKICHUS,

- pesle MMHMMAaJbHOTO HanpspkeHus croponsl HH, pearupyromee
Ha MOHMXEHHE MEXAy(Ha3HOTO HANPSDKEHUS AJIs ITycKa 1Mo
Hanpspkenuto MT3 HH,

- peJle MAaKCHUMAJIBHOTO HalpshKkeHns: ctoponsl HH, pearupyromee
HAa TOBBIIICHUE HANIPSXKEHUSI OOPaTHOM MOCIEeI0BATEIbHOCTH JIsI
nycka o Hanpspkenuro MT3 HH,

- peJie MAaKCUMAJIBHOTO HarpsikeHus: ctoponsl HH, pearupyromee
Ha YBEJIMYEHUE HANPSHKEHUS HYJIEBOM MOCIEA0BATEIbHOCTHU JJIs

KOHTPOJIA U30Jisiuu cTtoponsl HH,
- YPOB BH,

- YPOB CH.

- nudepennmanbpaas TOkoBas 3ammTa mneneit cropoast HH AT
oT Bcex BuaoB K3

(130 HH),

- MAKCHMaJbHbIE TOKOBBIE 3alUThI CeKIHM mUH cTopoHbl HH ¢
MIYCKOM 10 HaNpsIKEHUIO,

- JJornyeckue 3amuTel cekiu muH HH

- 3aIMThl MUHUMAJILHOTO HAPsLKEHUs cekiui mmH HH
132607 042

- nuddepennmanbHas Tokopas 3amuta AT (JI3T AT) ot Bcex
Bus10B K3 BHYTpH Oaka, Ha BbIBOJIax U Ha OIIMHOBKE AT
-MaKCHUMaJbHas TOKOBAs 3allTa CTOPOHBI HU3KOTO HAIPSKEHUS
(HH) AT c nyckom no Hanpspxkenuto (MT3 HH),

- 3amuTa ot neperpysku (3I1),

- pese MakcuMaabHOTO TOoKa asist 6mokupoBku PITH mpu
MEepErpy3Ke,

- TOKOBBIE peJie JJIsl MyCKa aBTOMATUKHU OXJIAXICHUS,

- pesie MUHMMAaJIbHOTO HanpspkeHus croponsl HH, pearnpyromee
Ha MOHWKEHUE MEXTy()a3HOT0 HANPSHKEHUS JIJIs ITyCKa 10

/lucm

13.03.02.2018.00.00 113

Usm. | /lucm Ne dokym.

lodnucsy | Aama

87




[Tponomkenne Tabauisr 23

Hanpspkenuro MT3 HH,

- pesne MakCHUMalIbHOTO HanpsikeHus croponsl HH, pearnpyroniee
Ha MOBBIIIEHNE HANPSYKEHUsI OOpPaTHOM MOCIEeI0BATEILHOCTH ISl
nycka no Hanpspbkenuro MT3 HH,

- pese MakCHUMalIbHOTO HanpsibkeHus ctoponsl HH, pearnpyroniee
Ha YBEJIMYECHHE HAIPSKEHUS HYJIEBOU MOCIEI0BATENbHOCTH IS
KOHTPOJIA U30Js1umMu cToponsl HH,

- YPOB BH,

- YPOB CH.

11952607 071 na ctopone 110xB

- YETBIPEXCTYNEHYATasl TUCTaHIMOHHAs 3allUTa

- ISITUCTYIIEHYAaTasl TOKOBAsl HAIIPaBJICHHAs 3aIUTa HYJIEBOU
[IOCJIEIOBATEIBHOCTH

- MAKCHMaJIbHasl TOKOBAs 3allUTa

- TOKOBAasi OTCEYKa

- APIIT

- aBTOMATHKA YIIPABJICHUS BBIKJIIOYATEIIEM

-YPOB

-AllIB

11952607 072 na ctopone 220xB

- YETBIPEXCTYNEeHYaTas TUCTaHIMOHHAs 3allUTa

- ISITUCTYIIEHYaTasl TOKOBAsl HAITpaBJIEHHAs 3allUTa HYJEBOU
IIOCJIEA0BATEIBbHOCTH

- MAaKCHUMaJIbHasl TOKOBAs 3alllUTa

- TOKOBAasi OTCEYKa

Hcnionb3yemebie
byHKIIUN

1122607 042043

- nuddepennmanpHas Tokopas 3amuta AT (JI3T AT) ot Bcex
Bus10B K3 BHYTpH Oaka, Ha BbIBOJIax U Ha OIIMHOBKE AT
-MaKCHUMaJIbHAasi TOKOBAsl 3alIUTa CTOPOHBI HU3KOTO HANPSHKEHUS
(HH) AT c nyckom no Hanpspxenuto (MT3 HH),

- 3amuTa ot neperpysku (3I1),

- mud depennuanpHas Tokosas 3amuTa 1eneit cropoust HH AT ot
Bcex BuaoB K3 (JI30 HH),

132607 042

- mudpdepennuansuas Tokosas 3amurta AT (3T AT) ot Bcex
Bug0B K3 BHyTpu 6aka, Ha BbIBO/AX U HA OIIMHOBKE AT
122607 071 na ctopone 110xB

- YETBIPEXCTYyNeHYaTas IMCTaHIIMOHHAs 3alllUTa

- MSITUCTYIIEHYaTas TOKOBAsl HAIIpaBJIEHHAs 3alllUTa HYJIEBOU
MOCJIeIOBATEIHLHOCTH

- MaKCHUMaJlbHasl TOKOBAs 3allluTa

- TOKOBasi OTCEYKa

- APIIT
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OxoHuanue TadauLs 23

- aBTOMATHKa yMPaBJICHUs BBIKIIOUaTEIEM
-YPOB

-AIIB

11952607 072 na ctopone 220xB

- UCTBIPEXCTYIICHYATasd JUCTAaHIIMOHHAA 3allruTa

NOCJEN0BATENBHOCTH
- MaKCUMaJbHasi TOKOBAs 3alIuTa
- TOKOBas OTCEUYKa
- APIIT
BF-80/10:
razoBas 3aIlnATa
PCT-25:
cTpyiHas 3ammra orceka PITH
122607 156:
apToMarndeckoe ynpasienue PITH

- IIATUCTYyIICHYATasA TOKOBAs HAIIpaBJICHHA 3alllUTa HYHCBOﬁ

[Ilkad pe3epBHBIX 3alIUT M ABTOMATUKH YIPABJICHUS BBIKIIOYATEIEM CTOPOHBI

aBToTpancgopmaTopa tuna 1132607 071.
Cranpaptasiii mkad 2000x800x600
Kommekt Al - Tepmunan tuna 532704 VO71 :

YCTBIPCXCTYIICHYATAA JUCTAHIIMOHHAA 3alIUTa;

NATUCTYIIEHYATas TOKOBast HallpaBJICHHAs 3ammTa HYJIEBOI
NOCJEN0BATENBHOCTH;
MaKCHUMaJIbHasi TOKOBAsI 3alllUTA;
TOKOBAasi OTCEUKa;
aBTOMATHKA YIIPABJICHUS BhIKIItOUaTesieM cTOpoHbl AT;
YCTPOMCTBO PE3€PBUPOBAHMS IIPU OTKA3€E BBIKIIFOUATEIIS
AIIB
Knemmuuku, nepexmouarenu, b
[{enu BHENIHEW CUTHANM3ALNY, YKA3aTEIbHBIE pelle
Ocobennoctu
B mxady 1132607 071 nutanue onepaTUBHBIM ITOCTOSSHHBIM TOKOM
/lucm
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TEPMUHAJIA, LETIEN 3JIEKTPOMArHUTOB BKJIKOYEHUS U IEPBOU I'PYIIIBI DJIEKTPOMATHUTOB
OTKJIIOYECHMS, a TaKKe LeNned BTOPOM TPYIIBI 3JIEKTPOMAarHUTOB OTKIIFOYEHUS
BBIKJIFOYATEN BBIIOJHEHO PA3[EeiIbHO OT OTACIbHBIX aBTOMATUYECKUX BBIKIIIOUATEIIEH .
bnarogaps sTomy o6ecrieurnBaeTcsi BO3MOKHOCTh OTKITIOUSHHSI BBIKIIIOUATENS JaXKe MPH

HCUCIIPAaBHOM TECPpMHUHAJIC.

.‘

Pucynok 10.7 — [llkad pe3epBHBIX 3alIUT U aBTOMATHKH YIIPABICHUS
BBIKJTIOUATEIEM CTOPOHBI (CTOPOH) aBToTpaHchopmatopa tuna 11132607 071
HazHnaueHue pe3epBHON 3alUThI: YACTUIHOE PE3ECPBUPOBAHNE OCHOBHBIX 3amuT AT
U 3aIUT CMEXHOW CTOPOHBI, NadbHEE PE3EPBUPOBAHME B CETAX BBICIIECTO M CPETHETO
HaMpsHKEHUs!, 00JIeTUYeHNEe YCIIOBUNM COTJIACOBAHUS 3AIUT YAAJICHHBIX KOHIIOB JIMHUN C

3allfuTaMn JIMHUW CMEXXHOTO HaIIps>KCHUA.
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Pucynok 10.8 — 30HbI neiicTBUS pe3epBHBIX 3aluT AT

I'azoBas 3amura

Ha aBrotpancopmaropax wmoirHocThi0 Oonee 6,3 MB-A nns 3ammuThl Oaxa,
UCIIOJIB3YIOT Ia30BO€E pelle, K ycTaHOBKE npumeM pene tuna BF-80/10.

B aBrorpanchopmaropax ¢ PIIH nmns 3amuTel OT KOPOTKHX 3aMBIKAHUW B
KOHTakTOpHOM oTceke PIIH mpumensiercs crpyiinas 3amura (C3) ¢ MCNOIb30BaHUEM
CTPYHMHOTO pejie, KOTOPOE OTIMYAETCS OT ra30BOr0 pejie TEM, YTO B HEM OTCYTCTBYET
BEPXHUW DJIEMEHT, 4 MUMEETCS TOJbKO HWKHUN DJIEMEHT, pEearupyroluid TOJbKO Ha
CKOpOCTh TpoTeKaHusi macia. OTCYyTCTBHE BEPXHErO 3JIEMEHTA, PEAarupyrolero Ha
MOSIBJICHUE Ta3a, OOBACHICTCS TeM, 4To nepekitouenne otnaek PIIH B koHTakTopHOM
OTCEKE IMPOUCXOJIUT C KPATKOBPEMEHHOM Iyrod Ha KOHTAKTaX KOHTAaKTOpa, KOTOpas
racutcst MacyioM. [Ipu 3ToM U3 Maciia BBIACISIOTCS Ta3000pa3HbIe MPOAYKTHI, KOTOPHIC
BBIXOJSIT uepe3 pacmuputenb B atMmocdepy. To ecTh, BblJeNeHHE Ta30B B
KOHTAaKTOpHOM oTceke PIIH — 310 HOpMasibHOE SIBJIEHHME, TOATOMY CTPYWHOE PEJIC HE
MMEET BEPXHETO JIEMEHTA.

Hevicteyer crpyiiHoe pene npu K3 B orceke PIIH Ha oTkimtoueHue

aBTOTpaHc(hopmMaTopa co BceX CTOPOH 0€3 BBIICPKKH BPEMEHHU.
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[IpumensieM 11 YCTAaHOBKH COBPEMEHHOE CTPYMHOE pele  POCCHUUCKOrO
npousBoacTsa PCT-25.

VYcraBku 1o ckopoctu Macina: 0,9; 1,2; 1,5; 2,0 m/c.

Bpemsi cpabatbiBaHusi pene mpu CKOpocTH Macia B 1,25 pa3a mpeBblaromniei
ycTaBky — He OoJee 0,1 c.

Pene BF-80/10 u PCT-25 umeroT npocTyro U HaISKHYI KOHCTPYKIIUIO U YIOOHBI B
sKcIuTyatanui. KOHCTpyKIUS pearupyromero OJioka CTPYWHOTO pejle He HWMeeT

IIOIIJIaBKOB.

Pucynok 10.9 — BHemHunii Bug ra3oBoro pene

B pene npuMeHSIOTCS TE€pKOHBI MTOBBIIIEHHOMN 3JIEKTPUYECKONW TPOYHOCTH, KOTOPbHIE
BMECTE C COECJUHUTENBHBIMHU MPOBOAAMH PA3MELIAIOTCA B KOPITYCE€ KOHTAKTHOTO Y3JIa.
OHM HENOABUKHBI, IOJIHOCTHEO W30JIMPOBAHBI OT MACJIA U UMEIOT YCUJICHHYIO 3aIlUTY
OT MEXaHUYECKHX BO3JIeUCTBUI U aTMochepHoil Biaru. KoHCTpyKIus pelie mo3BoJsieT
IPOU3BOAUTH OCMOTP U 3aMEHY KOHTAaKTHOTO y3Jla Ha MECTe€ YCTaHOBKH peje 0e3
CITyCKa MacJja U BCKpPBITHS peJie.

CurHasibHbIe KOHTAKTBhI Ta30BBIX pejie cpadaThIBalOT MPU MOHWKEHUHN YPOBHS Macia
(ymenbmenuu ero oorema Ha 100-250ky0. cM.) B penie, OTKITIOYAIONINEe TPU CHUKCHUT

YPOBHSI Maciia 0 HU>KHETO Kpasi OTBepcTUd (piiaHia pene.
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Pene mo3BOMAIOT BBINOJHATH MO JBE HE3ABUCUMBIX OTKIIOUYAEMBIX U CHUTHAJIBHBIX
nenu. Kuomkoil ompoOOBaHMS MOXHO MPOBEPUTH PAOOTy pelie MpH OMyCKaHUU
IIOIUIABKOB Y OTIEJIBHO - IIPU JIECHCTBMM HAIOPHOW IJIACTUHBI. BUHT perynupoBaHus
YCTaBOK IO CKOPOCTH IOTOKAa Macja BBIBEJAECH Ha KpBIIIKYy KoOpIlyca peje W Ipu
HIWYUM CTEHJA Uil IPOBEPKH peJie IO3BOJSET OTPEryIupoBaTh YCTaBKy 0e€3

BCKPBITHS pelie.

10.3.3.2. 3ammra BJ1 2201 110 kB

Cormacnao ITYD [8]:

3.2.106. Hns nunuii B cetsax 110-500 kB ¢ adpdexTuBHO 3a3emMieHHON HEUTpaIbIO
JOJKHBI OBITH TPEIYCMOTPEHBI YCTPOWCTBAa pEJICHHON 3alluThl OT MHOTrO(a3zHbIX
3aMbIKAaHUI U OT 3aMbIKaHUM Ha 3EMIIIO.

3.2.107. 3ammThl JOJKHBI OBITH 000PYAOBaHbBI YCTPONUCTBAMU, OJIOKUPYIOITUMU UX
JEUCTBUE MPU KaYaHUSIX, €CIIM B CETU BO3MOKHbBI KaUaHUs WM ACHHXPOHHBIN X0/, IPU
KOTOPBIX BEpPOSTHBI M3JIMIIHME cpadaThiBaHUS 3aluThl. JlomyckaeTcsi BBINOJHEHUE
3alUThl 0€3 OJIOKMPYIOIIUX YCTPOMCTB, €CJIM OHA OTCTPOEHA OT KauyaHUM MO BpEMEHU
(oxono 1,5—2 c¢).

3.2.110. Ha oauHOYHBIX JMHUSAX C OJHOCTOPOHHUM IHUTAHHUEM OT MHOTO(a3HBIX
3aMBIKaHHUM CIIEyeT YCTAaHABIUBAThH CTYNEHYAThle TOKOBBIEC 3aIlIUThI WU CTYyIEHYAThIC
3alUThl TOKA W HamnpspkeHus. Eciu Takue 3amuTbl HE YJIOBJIETBOPSIOT TPeOOBaHUSM
YYBCTBUTEIBHOCTHU WJIM OBICTPOTHI OTKIIOUEHHUS MoBpexaeHus (cM. 3.2.108), Hampumep
Ha TOJIOBHBIX Y4YaCTKaX, WJIM €CJIH 3TO IEeJeCOO0pa3HO MO YCJIOBUIO COTJIACOBAHUS
3alIUT CMEXKHBIX YYacCTKOB C 3allIMTOM paccMaTpUBAEMOI0 YYacTKa, JIOJKHA ObITh
OpEeLyCMOTpPEHA CTyIlleH4YaTas JUCTAaHUMOHHAs 3amuTa. B mociegHem ciydae B
KAueCTBE JOMNOJHUTEIBHOW 3alIUThl PEKOMEHIYETCS UCIOIb30BaTh TOKOBYIO OTCEUKY
0€e3 BbIIEPKKH BPEMEHH.

OT 3amMbIKaHM Ha 3eMJIIO JOJKHA OBITh PEyCMOTPEHA, KaK MPaBuiIo,
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CTyleHYaTas TOKOBas HamlpaBi€HHAs WIM HEHANpaBJIeHHas 3alluTa HyJIEBOU
MOCJIEIOBATEILHOCTH. 3aIMTa JOHKHA OBITh YCTAHOBIICHA, KaK MPABUIIO, TOJBKO C TEX
CTOPOH, OTKYJIa MOXET OBITh MOJIAHO MTUTAHUE.

ITo HTII IIC [14]:

9.9.5. JlomxkHa peyCMaTPUBATHCA BO3MOKHOCTh ONEPAaTUBHOIO u
aBTOMATHYECKOT'0 YCKOPEHUSI CTYIEHYAThIX 3allUT U BEIOOpA  YCKOPSIEMBIX

CTYIICHEMN.

9.9.6. Ha nunumsax 110-220 kB ¢ 0JHOCTOPOHHUM MNUTAaHHEM MCIIOJIB3YIOTCS JBa
KOMILIEKTa CTYNEHYAThIX 3aIUT, KAKIbIA U3 KOTOPHIX BKIIOYAET:

- TOKOBYIO (€CITM  yIIOBIETBOpSIETCSI TpeOOBaHWE CEJICKTUBHOCTH) WJIU
JTVCTAHIIMOHHYIO 3aIIUTY OT MHOTOda3HbIX K3,

- TOKOBYIO HallpaBJICHHYIO/HeHapaBiaeHHYo 3auuTy ot K3 Ha 3emitto.

9.9.7. 3amuThl, UMEIOIINE LIETH HAMPSKEHUS, HEUCTIPABHOCTh KOTOPBIX MPUBOJAUT
K JIO)KHOMY OTKJIIOYEHHUIO, JOJDKHBI OJIOKUPOBATHCS TMPU HAPYIICHUH IIETIeH
HaIpsKEHUSL.

CornacHo nyHkTa 6.2.18 [4] B kauecTBe OCHOBHOUM OBICTPOJICHCTBYIOIICH 3aIUThI
npumenseMm quddepernuansHo-daznyro (AD3) 3amury.

ABTOMATHKA.

ITo ITYDI8]:

3.3.2. VYcrpoiictea AlIB  nmomxHBl mpegycMaTpuBaTbhes A OBICTPOTO
BOCCTAHOBJICHUSI MHUTAHUS MOTpeOUTENIed WJIM MEXKCHUCTEMHBIX M BHYTPHUCHUCTEMHBIX
CBSI3eM IMyTeM aBTOMATUYECKOTO BKJIOUEHHUS  BBIKIIIOYATENCH, OTKIFOYEHHBIX
YCTPOMCTBAMHU PEIICMHOMN 3aIUTHI.

JIomKHO TpeyCMaTPpUBATHCA ABTOMATUYECKOE TOBTOPHOE BKIIFOYEHHUE:

BO3IYIIHBIX W CMEMIAHHBIX (KaOembHO-BO3AYIIHBIX) JIMHUH BCEX THUIIOB
HanpsiKeHneM Boiiie 1 kB.

3.34. Ilpu mnpumenennun AlIB nomkHO, Kak NpaBWwiIo, IPeayCMaTpPUBATHCA
YCKOpPEHHE NEWCTBUs PEJICHHOM 3auiuThl Ha ciaydad Heycnemsoro AIIB. Yckopenwue
JIEUCTBUS pElIEeHHON 3amuThl nocie HeycnemHoro AIIB BbIMONHSAETCS ¢ MOMOIIBIO

YCTpOﬁCTBa YCKOPCHUA II0CJIC BKIIHOYCHHUA BBIKIIOYATCIIA, KOTOPOC, KaK IIpaBHIIO,
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JIOJKHO KMCIIOJIB30BAaThCS M MPU BKIIFOYEHHWM BBIKIIIOYATENS MO JAPYTUM MPUYAHAM (OT
KJIt0Ya YINpaBJieHus, TeneynpasieHus wim ycrpoiictea ABP). Ilpu yckopeHuu 3ammrsl
MOCJI€ BKJIFOUEHUSI BBIKIIIOYATENS JIOJDKHBI OBITh MPUHSATHI MEPhl IPOTHUB BO3MOXKHOTO
OTKJIFOUYEHMS BBIKJIIOUYATEIS 3AIIUTON IO JEMCTBUEM TOJIYKA TOKA IPU BKIIOUYECHHUU W3-
32 HEOJJHOBPEMEHHOTO BKJIFOUEHHUS (Da3 BBIKITIOYATENS.

3.3.6. Moryt npuMeHsITbCS, Kak MpaBuiio, yctpoiicta TAIIB ogHOKpaTHOTO WM
JBYKPATHOTO JIEHCTBUS (IIOCIEOHEEe - €CIM 3TO JAOMYCTUMO IO YCIOBUSM PabOThI
BbIKTIOUaTens). YcrporctBo TAIIB  aBykpaTHOro JA€MCTBUS ~ PEKOMEHAYETCS
NPUHUMATD IS BO3AYIIHBIX JTUHUHI, B 0COOCHHOCTH JIJIsl OMUHOYHBIX C OJJHOCTOPOHHUM
IIATAHUEM.

3.3.9. Ha nuHUAX, OTKJIIOYEHHWE KOTOPBIX HE MNPUBOAUT K HAPYLIEHUIO
DNIEKTPUYECKOW CBSI3M MEXKAY TEHEPUPYIOIIMMU HCTOYHUKAMH, HAaNpuMep Ha
NapajuleNIbHbIX JIMHUSAX C OJHOCTOPOHHUM NIUTAHHUEM, CJIEAYEeT YCTaHABJIMBATH
yctpoiictBa TAIIB 6e3 npoBepky CUHXPOHU3MA.

3.3.19. YcrporictBa AIIB ¢ mpoBepKoil CHHXPOHHU3MA CJIEAYET BBIIOJIHATh HA OJJHOM
KOHIIE JIMHUM C KOHTPOJEM OTCYTCTBUSl HAIPSKCHHS HA JIMHUM U C KOHTPOJIEM
HaJIu4yusl CHHXPOHM3MA, HA JPYyroM KOHIE - TOJIBKO C KOHTPOJEM HaJINYUA
cunxponusma. Cxemsl ycrporictBa AIIB ¢ mpoBepkoil CUHXpPOHHM3MA JIMHUM JIOJKHBI
BBITIOJIHATHCSI OJMHAKOBBIMM Ha OOOMX KOHIAX C Y4E€TOM BO3MOXXHOCTH W3MEHEHUS
O4YEpPETHOCTH BKJIIOUEHMS BBIKIIOUaTeneu tnauu npu AIIB.

Pexomenayercs ucnosib3oBaTh ycTporcTBO AIIB ¢ mpoBepkoil CMHXpOHU3MA IS
IIPOBEPKHU CUHXPOHN3MA COEIUHAEMBIX CUCTEM IPU BKIIFOUEHUH JIMHUU [IEPCOHAIIOM.

Jns  3ammrel  Bo3aymHOW JmHMM  220kB OymeM  ucmonb3oBaTh  HIKagbl
MUKPOIPOLECCOPHBIX 3AILIUT.

122607 087;

132607 021;

132607 019019.

[IpencraBuM B TaOnMile BHIOpPAHHBIE 3aIIMTHI IO HOPMATHUBHBIM JOKYMEHTaM U

(GyHKITUY, BBITIOTHSIEMbIE BHIOPAaHHBIMU OJIOKaMHU.
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Taomuma 24 - Bunst P3uA nus BJIDIT 220xB

Bungpr 3anmt
o
HOPMATHBHBIM OyHKIMU 0JI0Ka Hcnonb3zyembie PyHKIIUU
JIOKYMEHTaM
NP3
b32704V087 b32704V087
3 1) 1®3-201 1) 1®3-201
b32704 021 b32704 021
1) natucrtynenuaras ) TpexcTtynenuaras
TH3HII
TUCTaHIIMOHHAs 3ammuTa (/[3) TUCTaHIIMOHHAs 3ammuTa (/13)
2) ECTUCTYNEHYATasi TOKOBas 2) 4eThIpexCcTyneHyaTas
HaIlpaBJICHHAs 3alllUTa HYJIEBOW | TOKOBAasl HAlIpaBJIEHHAs 3alUTa
MOCJIEA0BATEILHOCTH HYJIEBOM MOCJEA0BATEIBHOCTH
TO (TH3HII) (TH3HII)
4) toxoBas orceuka (TO) 4) toxoBas orceuka (TO)
5) aBTOMAaTHKa pa3rpy3Ku Mpu 5) aBTOMAaTHKa pa3rpy3Ku Mpu
neperpyske no Toky (APIIT) neperpyske no Toky (APIIT)
b32704 019019 b32704 019019
1) AYB 1) AYB
2) YPOB 2) YPOB
YPOB
ATIB 3) AIIB 3) AIIB

ITepenaua curnanioB BUTO Ha npyroi KoHEll JIMHUM OCYIIECTBISETCS MIPU MOMOIIHU

npuemonepenaruuka [IB3Y-E.

Pucynok 10.10 — ITpuemonepenatuuk [I1B3VY-E
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Jnst 3ammtel Bo3aymiHoM guHuM 110kB ucnons3oyem mikadpl MUKPOIPOIIECCOPHBIX

sarmut tumna [1192607087 ra 6a3e MukpormpoieccopHoro tepmuHana Tnnab>22704V087,

[I132607- 016 Ha 6a3e MUKPOIPOIIECCOPHOTO TEPMHUHATIA
b32704 016.
Taomura 25 - Buasr P3uA aims BJIDIT 110xB

Buasl 3anmut no

HOPMATHBHBIM Oynkunu 610K Hcnonpzyemsble GyHKINUN
JOKYMEHTaM

1) 193 b32704V087 b32704V087
2) 13 1) 193 1) A93-201
3) TO 532704 016 b32704 016

4) TH3HII 1) TpexcryneHnuaras 1) TpexcryneHnuaras
5) AIIB JuCcTaHIMOHHas 3ammuTa (J13) JucTaHIMoHHas 3ammuTa (J13)
6) YPOB 2) 4eTbIpeXCTyIeH4aras 2) 4eThIPEXCTYIICHYATAs

TOKOBasi HaIllpaBJICHHAS 3alllUTa
HYJIEBOM MOCJIEI0BATEILHOCTH
(TH3HITI)

3) TokoBas otceuka (TO)

4) aBTOMaTUKa Pa3rpy3Ku Npu
neperpyske 1no Toky (APIIT)
5) AYB
6) YPOB
7)AIIB

TOKOBasl HaIllpaBJICHHAs 3allUTa
HYJIEBOM IMOCJIEI0BATEILHOCTH
(TH3HII)

3) TokoBas orceuka (TO)

4) aBTOMaTHKa Pa3rpy3Ku Npu
neperpyske 1no Toky (APIIT)
5) AYB
6) YPOB
7)AIIB

Hlkad nudpdepennmansuo-dazHoi 3amuts! THNa 11132607 086.
Crangaptusiii mkad 2000*600*600

Tepmunan 632704 VO86:

- IuddepennmanbHo-dazHas 3aimTa JUHUY;

- YPOB

[IpuemonepenaTyuk:

- [IB3Y;

- [IB3V-E, I[IB3Y-BOJIC;

- [IB3-90M1

Knemmuuku, nepexmouarenu, b

HCHI/I BHEIIHEU CUTrHaJIn3aln, YKa3aTCIbHBIC PCIIC
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1292607 086 — nmus cxeMbl € JBYMs BBIKJIIOYATEISIMM Ha NPUCOEAUHEHUE;
B03MOXHOCTP CyMMHpPOBaHHSI TOKOB BBIKIKOYATENECH, YYET PEMOHTHOIO COCTOSIHUS
BBIKJIIOYATENIEH.

192607 087 —ayis cxeMbl «BE CUCTEMBbI IIMH ¢ 00Xx0aHOM»; Koadduuumentsr TT
JUHEMHOrO0 M OOXOJHOrO BBIKJIIOYATENEH MOrYT OBITh pa3HbIMHM, HE TPEOYIOTCS
JIOTIOJIHUTEIIbHBIE coriacytomue TT.

[TyckoBbie opranbl AuddepeHnanbHO-Pa3HOM 3aIIUTHL:

ITyckoBbie opransl A nmycka BY curnana:

- 110 TOKY OOpaTHO MOCIe10BaTENbHOCTH;
- 110 NpupameHuro Toka I, nim I;;

- 110 TOKY HYJIEBOM MOCIEN0BATEIBHOCTH;
- TI0 Pa3HOCTH (a3HBIX TOKOB;

- IUCTaHLIIMOHHBIE OPTaHBI.

ITyckoBble OpraHsl JUisl HIOATOTOBKH LIENIEN OTKJIFOYECHMUS:
- 110 TOKY OOpaTHO MOCIe10BaTENbHOCTH;
- IO IIpupaneHuto Toka I, nmm Iy;

- 110 TOKY HYJIEBOU MOCIEN0BATEIBHOCTH;
- 10 Pa3HOCTH (Pa3HBIX TOKOB;
- IUCTaHLIIMOHHBIE OPTaHBbI.

BY curnan manunynupyercs BIxoaHou BenuuuHou I;+KI,

[Topor MaHUNYISLIMYU 3aBUCUT OT YCTABKH 110 TOKY 0OpaTHOM MOCJIE10BATENBHOCTH.

[Tpu pazubix koddduuuentax tpanchopmammu TT mo konnam BJI He TpeOyrorcs

npomexxytounbie ATT.

a1 A a1 3D a2z
o~ P
@ @ '
1> 2607 j_— . . - J_—_
086 - nf;.v:A - - AP3-201
nk b

Pucynok 10.11 - Bo3MO>XXHOCTb COBMECTHOM PabOTHI C AIEKTPOMEXaHUUSCKUMU

na"ensimu J{D3-201.
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[IpuHtun AEWCTBUS 3almUTHl OCHOBAaH HAa CpaBHEHWH (a3 TOKOB IO KOHIAM
3alIAIIAEMON JTUHUMU.

ITpu BHyTpenHeM K3 (Ha 3ammuiaemMoi JIMHMKA) TOKU 10 KOHIAM JIMHUW MPUMEPHO
coBmagaioT 1o (aze (HampasieHs! OT mUH B JuHUIO) (puc. 10.10). IIpu sTom 3ammuTa
cpabaThiBaeT 0€3 BBIACPKKHM BPEMEHHM Ha OTKIIOUeHHE mnoBpexaeHHou BJI ¢ obenx

CTOPOH.

Ect Ec2 131=l¢

Ty

[ ] 01 32=I¢2
1103 g 1103 02

C1A I o] ) 32 b C2
===

Pucynoxk 10.12 — ®a3b1 TokoB npu K3 Ha 3amuniaemoii BJI
[Tpu BHemHeM K3 (BHE 3aMIiaeMoi JMHAKM) TOKH 10 KOHIIAM 3al[UIIaeMOil TMHUU
HAxXoJATCA B mpoTuBodase: Kormaa Ha oaHOM KoHile BJI Tok HampaBiieH OoT muH B
JIMHUIO, HA JPYrOM KOHIIE — U3 JIMHUM K IUHaM, U HaoOopotT (puc. 10.11). Ilpu s3tom

3almTa HE pa60TaeT.

e
B, /(2 i
y, Pl 131=c1
e
1103 1103

[32=-

o

Pucynoxk 10.13 — ®a3bl TokoB npu BHemHeM K3
B nopmanbHOM pexume pabotrel J(P3 HaxoAuTCs B UCXOJHOM HE CpabOTaBIIEM
cocrosiHnn, BY nepenarunku ocranosiensl, B BU kanane BY curnan orcyrcTByer.
BY npuemnuku B JIP3 pabotaroT cienyromum obpaszom: ecau B BU kanaie

nmeercss BY curnai, to Ha Beixoge BY npueMHuKa TOK paBeH Hymro, ecin BY curnan B
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BY kanane orcyrcTByeT, TO Ha BbIxoAe BY mpueMHMKa uMMeeTcs NMOCTOSHHBINA TOK,
paBubii 20 MA. CrnenoBarenbHO, B HOPMAJIbHOM pEXHMME Ha BbIxojgax obomx BY

MIPUEMHUKOB UMEETCS TOCTOAHHBIN TOK 20 MA.

10.3.3.3. 3ammra cucreMsl niuHd U 110xB

ITo ITYOI8]:

3.2.119. Jlna c6opupix mmH 110 kB u BbIIE 37€KTPOCTAHIIMN W MOJCTAHIMN
OTJIeJIbHbIE YCTPONUCTBA PENCHHON 3aIUThI JOJDKHBI ObITh MMPEAYCMOTPEHBI:

l) nns nByx cucTteM WIMH (OBOWHAs CUCTEMA IIIMH, MOJYTOPHAs CXema W Jp.) U
OJMHOYHON CEKIIMOHUPOBAHHON CUCTEMBI IIWH;

2) g OJWHOYHOW HECEKUHMOHUPOBAHHOW CHUCTEMbI IIMH, €CJIM OTKIIOYEHUE
MOBPEXJACHUM HA IIMHAX JCWCTBUEM  3allMT MPUCOEIUHEHHBIX  3JIEMEHTOB
HEJIOMYCTUMO 10 YCJIOBHUSIM, KOTOPbIE aHAJIOTHYHBI MpHUBEIeHHBIM B 3.2.108, unu ecnu
Ha JIMHUSX, TTAIOIUX PACCMATPUBAEMbIC IIUHbI, UMEIOTCS OTBETBJICHUS.

3.2.121. B kauecTBe 3alUThl COOPHBIX IIMH 3JIEKTPOCTAHIIMN U mojcTaniui 35 kB
¥ BBIIE CJEAYyeT MpeaycMaTpuBaTh, Kak MpaBuiio, Au(GGepeHITNaATbHYI0 TOKOBYIO
3alMTy ©O€3 BBIACPKKHA BPEMEHH, OXBaTBIBAIOIIYIO BCE DJIIEMEHTBHI, KOTOpPBIC
MPUCOEIMHEHBI K CUCTEME UJIM CEKILIMU IIUH.

3.2.122. Jlnst NBOMHOM CHCTEMBI IIMH 3JIEKTPOCTaHUMK W moacTaHuuii 35 kB u
BBIIIIE C OJIHUM BBIKJIFOYATEJIEM Ha MPHUCOCAMHEHHBIN 3JIeMeHT AuddepeHImaabHasi
3amuTa J0HKHA OBITh TPEIyCMOTpEHA B  UCHOJHEHHH Uil  (PUKCHUPOBAHHOTO
pacrnpenenenus 35eMeHToB. B 3ammre muH 110 kB u BeIIIE cenyeT npeaycmMaTpuBaTh
BO3MOXXHOCTh U3MEHEHUs (PUKCAIIMU TIPHU MEPEBOC MPUCOCIUHEHUS C OJTHOM CUCTEMBI
IIMH Ha JPYTYIO HA PAJIax 3aKUMOB.

ITo HTII ITIC [14]:

9.8.2 3ammra cucteM mmH 110-220 kB momkHAa BBINOIHATHCS C HMCIOJIb30BAaHUEM

OJTHOTO KOMIUIEKTa MU PepeHITnaATbHON TOKOBOU 3aIITUTHI.
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ABTOMaTHKa

ITo ITYOI8]:

3.3.24. AIIB muMH 3J€KTPOCTAHLUMN M TOJACTAHIMNA NPU HAIUYMU CIEIUATBHOU
3alIUTHl IIMH W BBIKJIIOYarenei, aomyckaromux AlIB, M0mKHO BBIIOTHATBCA 0
OJHOMY U3 JIByX BapUAHTOB:

1) aBTOMaTMyecKuM ONpPoOOBaHMEM (IMOCTAHOBKA IIMH TI0JT HANpPsHKEHUE
BhIKJIIOUaTenaeM oT AIIB ogHOro u3 nuTarmmux JIEMEHTOB);

2) aBTOMATHYECKOM COOPKOM CXEMbI; MPU ITOM MEpBBIM OT ycTpoiictBa AIIB
BKJTFOYAETCS] OJIMH W3 MUTAIONIUX 3JIEMEHTOB (HapuMep, JIMHUS, TPaHCPOPMATOp), IPH
YCIICIIHOM BKJIFOUEHUU 3TOrO0 3JIEMEHTa NPOU3BOAUTCS MOCIEAYIOMIEE, BO3MOKHO
0oJiee TTOJTHOE aBTOMATHYECKOE BOCCTAHOBIICHUE CXEMbI JOABAPUHHOTO PEKUMA MTyTEM
BKJIIOUEHHUSI ApYyTUX 31eMeHTOB. AIIB 1muH no 3ToMy BapuaHTty

PEKOMEHYETCsl IPUMEHSATh B TEPBYIO OYepelb JJIsl MOACTaHIMKA 0€3 MOCTOSHHOTO
JIe)KYpCTBa MEPCOHAIIA.

IIpn BemonHenun AIIB muH DOJDKHBI DPUMEHATBCA MEPBI, MCKIIOYAIOIIHWE HE
CUHXPOHHOE€ BKJIFOUECHHE (€CIM OHO SIBJISIETCS] HEJOMYCTUMBIM).

JlomxHa o0ecreunBaThCS JOCTATOYHAS YyBCTBUTEIHLHOCTD 3AIUTHI IIIMH HA CITy4ai
He ycnemHoro AIIB.

ITo HTII TIC[14]:

9.10.4 Ha BO3MymIHBIX JTUHUSAX, O0OXOJHOM BBIKJIIOYATENIC, IIMHAX HAIMPSHKEHUEM
110-220 kB nomkxno npumenstbes 3-dasznoe AIIB (TAIIB) ¢ myckoMm 1o uenu
«HECOOTBETCTBUS» U/WIH OT 3aIUT.

Ha BJI ¢ nByxcroponnuM nutanuem TAIIB n0JKHO BBINOJHATHCA C OJJHOKPATHBIM
neucrsueM, a Ha BJI ¢ oqHOCTOPOHHUM MMUTAHUEM - C ABYKPATHBIM JICICTBUEM.

Hnsa 3amutel cOopubix muH 110kB ucnons3zyem nBa xommiekra 1132607 061
npousBoactBa HIIIT «3Okpa» (oaun - qis1 1 cexuu (1,2 cuctemsl muH) 110 kB, BTOpO#
- misa 2 cexuuu (3,4 cucremsl muH) 110 kB). llkad npeanasHadeH juis 3amuThl MTHH
HanpsokeHuem 110-220 kB ¢ ¢dukcupoBaHHBIM NPUCOETUHEHUEM HIIEMEHTOB U C

HU3MEHAEMOM (pUKcale MPUCOeTUHEHUS DIIEMEHTOB.
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Tabnura 26 - Bunel 3ammur Ha mmmaax 110 kB

Bu bl 3ammT no HOpMaTHBHBIM JI3II
JIOKYMEHTaM TAIIB
Oynkuuu 610K 1352607 061

nuddepeHiranbHas 3aiuTa muH
pesie HampsKEeHUsI
LENH “O4yBCTBJICHUS
uenu 3anpera AIIB
1ernu onpoOoBaHuUs
VPOB

Hcnonszyembie GpyHKINN 1352607 061

J3III
JIOTHKA “O4yBCTBJIICHHUS
JIOTHKa ONPOOOBaHUS
noruka 3anpera AIIB

uenu 3anpera AIIB
YPOB

[xad 3anuTel COOPHBIX MIKUH ¢ TOpMOkeHrueM tuna 1192607 061.

Crangaptusriii mkad 2000x1200x600

J31I 1o 18 mpucoeaHEHUH ¢ )KECTKON U U3MEHsIeMOU (puKcaruen mprucoeIuHeHHMI

Kommekt Al (A2, A3) - TepMUHaT TUIA b22704V061:

mubdepeHnranpHas 3alMTa IMHAH C TOPMOXKEHHEM C TIyCKOBBIM U
n30HUpaTebHBIMU OpraHaMu 1 c.i1. u 2 ¢.1i.;

Tpu koMiuiekta YPOB nna ICB, CB1 u CB2;

noruka ouyscTBieHus J311I;

Jorvuka ornpoOOBaHUs IS 8 MPUCOCTUHECHHT;

noruka 3anpeta AlIB;

enu oTkio4eHus:, nycka YPOB u 3anpera AIIB;

BbIpaBHMBaHuE Kt 1o 3akasy;

KJIEMMHUKH, NIepekitouarenu, bU;

KJIFOYH B BEIXOJIHBIX IEIIIX OTKIIOUCHHUS,

Ja(8041 BHEIITHEH CUT'HaJIM3alliu, YKA3aTCIBbHBIC PCJIIC.

Pene Toka /3L Bkirouarorcss Ha cyMMmy TOKOB Bcex mnpucoeauHenuit CII (puc.

10.14). IIpn K3 na CHI cymma TOKOB Bcex mpucoenvHeHuil pasHa Toky K3, 311

cpabaTtbeiBaeT u oTkiouaeT noBpexaeHHyto CIII. Bo Bcex ocTalbHBIX Clydasix: B
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HOPMAJIbHOM PEKHUME, IPU KayaHMSIX, IPU aCHHXPOHHOM pPEXHUMe, Ipu BHemHUX K3
cymma TOKOB Bcex mnpucoeauHeHuii CIII paBHa Hymo (B COOTBETCTBUU C IEPBBIM

3akoHoM Kupxrodda nns nannoii CII) u 311 He paGoTaer.

Pucynok 10.14 — Bkmtouenue 311 Ha cymmy TOkOB Beex npucoenuHennit CII

CnenosarenbHo, 31 sBisieTcst 3amuTol ¢ aOCOJIOTHON CEJIEKTUBHOCTHIO U TPU
K3 na CII nefictByer Ha oTkiroueHue nospexaeHHo CLI 6e3 BbLAep KU BpeMEHHU.
[Tpu cpabateiBanuu J3LL oTkIr0YaeT BBIKIIOYATENN BCEX MUTAIOIIUX MPUCOEAMHEHUN
noBpexeHHol CII, TynukoBble IpUCOEIMHEHN MOTYT He oTKiIro4arbes ot J(3111.

3amumaemas 3oHa JI3III onpenensiercs mectamu ycraHoBku TT. To ects, B
samumaeMyto 3oHy JI3II BXoAsST HE TOJBKO COOCTBEHHO IIMHBI, HO M IIMHHBIC
Pa3bEAMHUTENN W BBIKJIIOYATENN NPUCOCAUHEHUN. JINHENHbIE Pa3bEeOUHUTENN B 30HY
J3II He BXoaat (OHM BXOAAT B 30HY 3auT BJI).

s obecrieyeHust 4yBCTBUTENBHOCTH KO BceM Buaam K3 JI3II Beimonnsercs

Tpexdasznoit: Tpu pene Toka 311 BkarovyaroTcst Ha cymmy TokoB a3 A, B u C.

10.3.3.4.I1luHOoCOE ATMHUTENBHEIE, CEKIIMOHHEBIE u 00XOIHBIE

BeIkJTroyarenn 110xkB

ITo ITYD [8]:

3.2.129. Ha o60xonnom BbeikmroyaTene 110 kB w  Bellle npu  HaIUIUHU
TMTHOCOSUHUTENHHOTO (CEKIIMOHHOTO) BBIKIIFOYATENISI TOJDKHBI OBITH MPETYCMOTPEHBI
3alIUThl  (MCIIOJb3yEeMble TIPU TPOBEPKE W PEMOHTE 3alllUThl, BBIKIIOYATEIS H

TpaHC(bOpMaTOpOB TOKa JIF000ro u3 9JICMCHTOB, IPUCOCANHCHHBIX K IHI/IHaM);
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TpeXCTyleHyaTasi IMCTAaHI[MOHHAS 3al[UTa U TOKOBAas OTceuka oT MHorodasusix K3;

YEeThIPEXCTYIIEHYaTas TOKOBasI HalpaBJICHHAs 3amuTa HYJIEBOM
MOCJIEA0BATENBHOCTH OT 3aMbIKaHUS HA 3EMIIIO.

[Ipu 5TOM Ha HMIMHOCOETUHUTEIHHOM (CEKIIMOHHOM) BBIKJIIOYATENE TOJIKHBI OBITH
MPEAYCMOTPEHBI 3aLIUTHI (MCIIONb3YEMBIE NI Pa3ACICHUSl CUCTEM WJIM CEKUWW IIMH
npu oTcyTcTBUM YPOB Wi BRIBEEHNWH €0 WJIW 3alIUThl IIMH U3 JCUCTBHUS, a TAKXKE
JUTs1 IOBBIIIEHUS A (HEKTUBHOCTH TATLHETO PE3EPBUPOBAHNSA):

JBYXCTyleH4aTas TOKoBas 3aumuTa oT MHOrodasusix K3;

TpeXCTyleHYaTasi TOKOBas 3alliTa HyJEBOM MOCIEI0BATEIbHOCTH OT 3aMbIKAaHUI Ha
3eMJTIO.

Jlomyckaetrcst ycTraHOBKa OoJjiee CIOXHBIX 3alIUT Ha [IWHOCOEIUHUTEIHLHOM
(CeKIIMOHHOM) BBIKJIIOUATENE, €CIU ATO TpeOyeTcs Ui MOBBIMIEHUS 3PPEKTUBHOCTH
JAJbHETO PE3EPBUPOBAHMUSL.

Pekomenayercss mnpeaycMaTpuBaTh IMEPEBOJ OCHOBHBIX OBICTPOAECHCTBYIOIIMX
samuT auHuE 110 kB 1 BITIIe Ha 00XOHON BHIKITFOYATEITb.

ITo HTIT IIC [14]:

9.12.1 Ha OB pomkeH ObITh NPEIyCMOTPEH KOMIUIEKT CTYNEHYAThIX 3aIluT
(AMCTAHIIMOHHOW W TOKOBOW HAIPABJICHHOM HYJIEBOM MOCIEI0BATEILHOCTH )

Heobxoaumo ucnonb30BaTh BO3MOMKHOCTH MHKPOIPOIECCOPHBIX yCTpoucTB P3A
OB 110 U3MEHEHMIO TPy YCTaBOK.

9.13.1 Ha UICB u CB pomkHa ObITh MpEeAyCMOTpEHa CTyINEHYaTas 3alluTa OT
Mex1y(ha3HbIX U OT 0IHO(A3HBIX.

ABTOMaTHKAa

ITo ITYDI8]:

3.3.2. VYcrpoiictea AlIIB  nmomxHBl mpegycMaTpuBaTbhecs A OBICTPOTO
BOCCTAHOBJICHUS] MUTAHUS MOTPEOUTENEH WIM MEKCUCTEMHBIX M BHYTPUCUCTEMHBIX
CBSI3€M IyTEM aBTOMATUYECKOTO  BKJIOUEHHUS  BBIKJIIOYATENEH, OTKIFOYEHHBIX

YCTPOMCTBAMHU PEIICMHOMN 3aIUTHI.
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JIOJDKHO IIpelyCMaTpuBaTbCsi AaBTOMAaTUYECKOE MOBTOPHOE BKIIOYEHHUE: LA
ocymectieHusa AIIB no . 1-3 momxHeI Takke npexycMarpuBaTtbes ycrporicrsa AlIB
Ha 00XOAHBIX, ITMHOCOEIUHUTENBHBIX U CEKIIMOHHBIX BBIKIIIOUATEIAX.

3.3.30. VYcrpoiictBa ABP 1nomkHBI npenycMaTpuBaThCs I BOCCTAHOBJICHHMS
OUTaHUsT MOTpEOUTENeH IyTeM aBTOMATHYECKOIO IMPUCOEIUHEHUS PpPE3epPBHOIO
VCTOYHHUKA MUTAHUS MPU OTKIIOYEHHUH pabodyero MCTOYHMKA MUTAHUsS, IPUBOJAIIMM K
00eCTOUMBAHUIO BJIEKTPOYCTAaHOBOK moTpedburens. VYcrpoiictBa ABP  gomkHbI
IIPENyCMaTpUBaTbCd  TAaKXKe Ul  aBTOMAaTMYECKOTO  BKIIIOYEHMS  PE3EPBHOTO
000pyI0BaHus TP OTKIIOYEHUH pabodero 060py10BaHusl, MPUBOIAILIEM K HAPYIICHUIO
HOPMAaJIbHOTO TEXHOJIOTUYECKOT0 IIpoIiecca.

YerpoiictBa ABP  Takxke pekoMeHAyeTcs TMpeaycMaTpuBaTh, €CJIM IPU  HUX
NPUMEHEHUN BO3MOXHO YIPOLIEHUE pENEeHHON 3auuThl, CHWKEHHWE TOKOoB K3 wu
YACLIEBICHUE allapaTypbl 3a CYET 3aMEHbl KOJBLEBBIX CETEH paguanbHO-
CEKIIMOHUPOBAHHBIMU U T. II.

YcrpoiictBa ABP  Moryr ycranaBmuBaThecs Ha TpaHcopmaropax, JUHUSX,
CEKIIMOHHBIX UIINHOCOECIUHUTEIBHBIX BBIKIIFOYATEIISAX, JIEKTPOABUTATENSAX U T. II.

ITo HTIT IIC[14]:

9.12.1 Ha OB pomxen OwiTh mpeaycmorpen AIIB nns mepeBoaumbix Ha OB
IIPUCOCINHEHNN, aHAJOTUYHBIM KOMIUIEKTY, MCIOJIb3YEMOMY B HOPMAJIBHOM pEXUME
AKCILTyaTallMK NpUcoeanHeHus, a Takxke YPOB OB.

9.13.2 Ha IICB (CB) nomxHOo ObITh IpeaycMOTpeHo ogHoKpaTtHoe AIIB.

s 3amutel OB ucnons3yem koMiuiekT 1132607 022 npousBoactea HIIIT «Dkpax.
kad npeanasHadeH A ynpasieHus u 3amuTtel OB.

Taomuma 27 - Buael 3amur gHa OB 110 xB

Bunpe! 3anumt o TpexcTyneHyaTasi AMCTaHIIMOHHas 3amuTa (113)
HOPMATHUBHBIM YETHIPEXCTyIICHYaTas TOKOBAsI HANPABJICHHAS 3alllUTa
JTOKYMEHTaM HysneBou nociueaonareabHocty (TH3HIT)
TokoBas orceuky (TO)
AVYB
YPOB
AIIB
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OxoHyauue Tadauns 27

Oy 6J10Ka

132607 022

1) TpexcTyneHnuaras guctaHiMoHHas 3anmra (/13)

2) 4eThIpeXCTyNEeHYaTasi TOKOBasl HalpaBJCHHAs 3alUTa
HYJIEBOM MOCJIEA0BATEILHOCTH

(TH3HII)

3) ToxoBas otceuka (TO)

4) aBTOMaTHKa pa3rpy3Ku Npu neperpyske no Toky (APIIT)
5) AYB

6) YPOB
7)AIIB
Ucnonszyembie 1122607 022
byHKIIUN TpexcryneHuaras quctaHuroHHas 3amura (J13)

YETBIPEXCTYIIEHUaTasi TOKOBasl HaMpaBJICHHAs 3aIluTa
HysneBou nociueaonarenbHocty (TH3HIT)

TokoBas orceuka (TO)

AVYB

YPOB

AIIB

Jns 3ammtel HICB u CB ucnonszyem kommiiekT 11192607 015 npoussoactea HIIIIT

«9Okpa». llIkad npennaznauven a1 ynpasiaenus u 3anmuthl [1ICB u CB.

Taomuma 28 - Buael 3ammr Ha [IICB 1 CB 110 kB

Buael 3anmwmt o
HOPMATUBHBIM
JTOKYMEHTAM

JBYXCTylN€HYaTas MaKCUMaJlbHasi TOKOBAas 3alllUTa
(MT3) ot muOTO(Da3HBIX K3
TpeXCTyneH4YaTasi TOKOBasi HEHaAIIpaBJICHHAS 3allUTa
HyneBo# nocneaoatenbHoctu (T3HII) ot K3 Ha
3EMITIO
AYB
AIIB

OyHkMMu 6J10Ka

152607 015
MaKcHUMalibHas TokoBas 3amura (MT3) ot
Mexaydasubix K3
TOKOBasi HEHaNpaBJIeHHAas 3allUTa HYJIEBOM
nocnegoBarenabHocTu (T3HII) ot K3 Ha 3emitro
AVYB
AIIB
YPOB

Hcnonszyembie GpyHKINN 122607 015

JIBYXCTyT€HYaTas MaKCUMaJlbHasl TOKOBAs 3allluTa
(MT3) ot mHOTOda3zHbIX K3
TpeXCTyneH4YaTasi TOKOBasi HeHaIlpaBJICHHAs 3allluTa
HyneBou nociuenonarenbHocTu (T3HII) ot K3 Ha
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OxoHyaHue Ta0IuILbI 28

Hcnonb3yembie pyHKINN

3EMIIIO
AYB
AIIB,YPOB

BBoanoit Beikimrouarens 10xkB

[To HTIT IIC [14]:

9.14.1 Ha BBOJHBIX BBIKJIFOUATEIISIX HEOOXOIUMO MPEyCMaTPUBATh:

- MAKCUMAJIbHYIO TOKOBYIO 3alIHUTY C KOM6I/IHI/Ip0BaHHBIM ITYCKOM I10 HAITPAKCHHUIO;

- IyTOBYIO 3aIlIUTY;

- 3alllUTY MUHUMAJIbHOT'O HAIIPAXKCHHUSA;

ABTOMATHKA.

ITo HTII IIC [14]:

9.14.1 Ha BBOJHBIX BBIKJIFOUATEIISIX HEOOXOIUMO MPEyCMaTPUBATh:

- YPOB.

Jlis  3amuTthl  BBOAHOTO BbIKMouatess 10kB  Oynem  uWcCnosnb30BaTh TEpMUHAI

MUKPOITPOLECCOPHBIX 3auT Thna 622502A03.

HpCI[CTaBI/IM B Ta6J'II/II_IC BLI6paHHBIC 3alllUTbl II0 HOPMATHBHBIM JOKYMCHTaM H

(GYHKIUY, BBITIOJTHSIEMbIE BHIOPAaHHBIM OJIOKOM.

Taomua 29 —Bunsr P3uA BBOaHOTrO BhIKIIFOUarens 10xkB

Buape! 3ammT o

HOpMAaTHBHBIM | DyHKIMM OJ0Ka Hcnonp3yembie QyHKITUN
JOKYMEHTaM
MT3 b52502A03 b52502A03
HyroBas TpeXCTyleH4YaTas MakKCUMaJlbHas MaKcHMaJIbHasl TOKOBas
3aluTa TOKOBasl 3aIllUTa OT MEXTy(a3HbIX 3ammuta (MT3)
3MH noBpexaeHu (MT3) 3alIMTa OT JYTOBBIX
VYPOB 3alIUTa OT HECUMMETPUYHOTO 3ambIKaHui (3/13)
pexuma (3HP) 3aIMTa MUHUMAJIbHOT' O
3alIUTa OT JYTOBBIX 3aMbIKAHUHN Hanpspxkenus: (3MH)
(313) AVB
jJorundeckas 3ammura muH (JISI) VPOB
MO MUHUMAIIEHOTO HANIPSKEHUS AIIB
nycka MT3 no HanpsKeHUIo
VYPOB
AIIB
/lucm
13.03.02.2018.00.00 113 107
Usm. | /lucm Ne dokym. llodnuce | Aama




OxoHyauue Tadaums 29

Bunel 3ammumr mo
A i Oy 6J10Ka Hcnonb3yembie GyHKIINH
HOPMATUBHBIM JJOKYMEHTaM
ABP
AVB

CexknnoHHEIN BeIKITIOUaTeNs 10 kB
ITo ITYDI8]:

3.2.129 Ha MMHOCOCAMHHUTEILHOM (CEKIIMOHHOM) BBEIKIIOYaTene 3-35 kB pomkHa
OBITh MTPEAYCMOTpPEHA JIBYXCTYII€HUATask TOKOBas 3amuTa oT MHOorogasubix K3.

ITo HTIT IIC [14]:

9.15.2 Ha CEKLIMOHHOM BBIKJIIOYATENE MMPEYyCMATPUBATh:

MaKCUMAJIbHYIO TOKOBYIO 3aIIUTY;

JTyTOBYIO 3aILHUTY;

JI3II

ABTOMaTHKA

ITo ITYD[8]:

N3 obmiero pasaena mo peneitHo# 3ammurte MyHKT 3.2.18 st 00IIero MmoBBIIICHUS
HAJIeKHOCTM HAa BCEX  DIJIEKTPOYCTAHOBKAaxX  MpEAyCcMaTpPUBAETCS  YyCTPOMCTBO
pe3epBupoBaHusl npu oTkaze BbikiovaTenet (YPOB) s ocymiectBieHus: OJIMKHETO
pEe3EpBUPOBAHUSI.

Cornacho nynkry 3.3.30 Ha CEKIMOHHOM BBIKJIIOYATEJIE MPUMEHSIETCS
cornacoBanHoe ¢ AIIB munH yctpoiictBo ABP, koTopoe mnpegycmarpuBaetcs s
BOCCTAHOBJICHUSI TUTAHUS TMOTPEOUTENIed IMyTeM aBTOMATHYECKOTO TPUCOSIUHEHUS
PE3epPBHOTO HMCTOYHWKA TMHUTAHUS TPU OTKIIOUYCHHH Pab0Yero MCTOYHWKA TUTAHUA,
IPUBOJSIIEM K 00€CTOUMBAHUIO AJIEKTPOYCTAHOBOK MOTPEOUTES.

ITo HTIT IIC [14]:

9.15.2 Ha CEKLIMOHHOM BBIKJIIOUATEIIE MTPENYyCMATPUBATD:

aBTOMAaTHUUYECKOE BKJIOUEHUsI pe3epBa (ABP).

YPOB
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Jlns  3ammTel BBOAHOTO BbIKMIOUaTens 10kB Oymem wucnonbs3oBaTh TepMUHAI

MUKPOITPOLECCOPHBIX 3auT Thna 622502A02.

HpCI[CTaBI/IM B Ta6J'II/II_IC BLI6paHHBIC 3alllUTbl II0 HOPMATHBHBIM JOKYMCHTaAM H

(GYHKIIMH, BBITIOTHSIEMbIE BHIOPAHHBIM OJIOKOM.

Taomura 30 — Buasr P3uA ceximonnoro seikiroyarens 10xkB

Bunae! 3ammt o

HOPMATUBHBIM Oy 6J10Ka Hcnons3yembie GyHKIINH
JIOKYMEHTaAM
MT3 b22502A02 b22502A02
JlyroBas 3amura TpeXxcTyneHyaTas TpexcTyneHyaTas
JI3I MaKCHMaJIbHasi TOKOBAsA 3alllMTa | MaKCHUMaJIbHasi TOKOBAs
ABP (MT3) samura (MT3)
YPOB 3aIIMTa OT JyTOBBIX 3AMBIKAHUI 3aIMTa OT JyTOBBIX
(313) 3ambIKaHui (3/13)

noruueckas 3ammuTa muH (JI3LI)
YCTPOMCTBO pe3ePBUPOBAHUS
0TKa30B BeIkIodatens (YPOB)
aBTOMATHUYECKOE BKIIIOUCHHUE
pesepBa (ABP)
aBTOMAaTHKa yIIpaBJIECHUsI
BhIKTIOYaTeseM (AYB)

JIOTUYCCKAA 3alllrTa II1NH
(JI3110)
AVB
YPOB
ABP

[ITwaer HH 10 kB

CornacHo nmyHkty 3.2.126 [4] cneuuanbHble YCTPONCTBA PEJICHHON 3allUThI JJIS

OJIMHOYHOW CEKIIMOHUPOBAHHOU cucTemMbl mUH 6-10 kB moHmxaromux MojcTaHIINi,

KaK MpaBWIJIO, HE CIENYeT NMpeaycMmaTpuBarh, a JukBuaauus K3 Ha mmHax JoiDKHA

OCYUIECTBISTHCA JEUCTBUEM 3alllUT aBTOTpaHchopmaTopoB OoT BHemHuUX K3 u 3ammur,

YCTAaHOBJICHHBIX Ha CCKIITMOHHOM BBIKJIFOYATCJIC.

Onnako cornmacHo HTII nynkrty 9.15.3 [14] Ha kaxa0¥ CEKIMM IIUH JOJDKHA OBITH

peayCMOTpEHA:

- JIyroBas 3aliuTa IIWH, PEarupyrolias Ha IMOSBJICHUE JJIEKTPUYECKOW IyI'd B

sueiikax KPY. 3ammra nefictByer 6€3 BBIIEPKKA BPEMEHH Ha OTKJIIOUCHHE MUTAOITUX

AJIEMEHTOB ceKiuu muH 6-10 kB (BBOAHOTO M CEKIIMOHHOTO BbIKIto4aTenei). Kpome

TOro, €CJIH JJICKTPUUCCKAA Ayra BO3HUKIIA B sTYCHKE BBOJ4, AyroBada 3amuTa HCﬁCTByeT

C BBIJIEPKKOI BpeMeHu mnopsyika 0,5 cekyHAbl Ha OTKIIOUEHHUE aBTOTpaHcpopMaTopa,

ITUTAIOICI'O JaAHHVYIO CCKIIMIO,
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- normveckas 3ammTa muH (JI3LI), 1715 BeIMOTHEHUS] KOTOPOH HCIIOIB3YETCsl 0OMEH
uHpOpMaIMEe MEXIy 3alllUTaMH MUTAIOMNUX SJEMEHTOB (BBOJHBIX W CEKIIMOHHBIX
BBIKJIFOUaTesei) u 3amuramu  ¢uaepoB. I[lpunnun ngevictBus JI3II Ha kaxaom
NUTAIONIEM 3JIEMEHTE: €clii CcpadoTalu TOKOBBIE pelie MUTAIOUIEr0 3JIEMEHTa U He
cpaboTany TOKOBBIE pelie HU Ha OoJHOM (unepe, cienoBatenbHo, 3To K3 Ha ceknuun
mH, pu 3toM JI3I geiicTByeT 6€3 BBIAEPKKM BPEMEHH Ha OTKJIIOYEHUE MUTAIOIIETO
DIIEMEHTA;

- HECEJEKTHBHAs CUTHAIM3alus OT 3aMbIKaHWKA Ha 3€MJII0, pearupyromas Ha
Hanpspkenue 3Uo. 3amurta cpabaThiBaeT MNP BOSHUKHOBEHUU 3aMBIKAHUS HA 3€MITIO B
Ar000M TOYKE HIIEKTPUYECKH CBs3aHHOM cetu 10 kB u nelicTByer Ha CHUTHai C
BBIJICPKKOM BPEMEHU 9 CEKyH.

ITo HTIT IIC [14]:

9.14.3. Ha xax10¥1 CEeKIIMM IIMH J0JKHA OBITh IIPETYCMOTPEHA:

- IyroBas 3alluTa IIVH;

- JIOTUYECKAs 3aIUTa 1I1H;

- CUTHQJIM3AaLMsl 3aMbIKAaHUW HA 3EMITIO.

ABTOMaTHKAa

ITo mynkTty 3.3.25 [8] Ha AByXTpaHC(h)OPMATOPHBIX MOHWKAOITUX MOACTAHIIUAX MTPU
paszenpHOil paboTe aBTOTpaHCPOPMATOPOB MpeaycMmaTpuBaroTcs yctpoiictBa AlIB
IIMH HU3IIEr0 HaNpsOKEHHs B codeTaHUM ¢ ycrtporcTtBamu ABP; npu BHyTpeHHHX
MOBPEXJICHUAX aBTOTPAaHCHOPMATOPOB JIOJKHO AeiicTBoBaTh ABP, mnpu mnpounx
noBpexaenusax — AlIB.

Cormacio 3.3.30 [8] ycrpoiictBa ABP pomxHBI mpeaycMaTpuBaTbCs IS
BOCCTAHOBJICHUS] THUTaHUs MOTpeOUTENed IMyTEM aBTOMATUYECKOIO MPUCOEAMHEHUS
PE3epPBHOTO HMCTOYHWKA IMHUTAHUS TPU OTKIIOYCHHH PAb0Yero MCTOYHWKA THTAHUA,
OPUBOJSIIEM K 00ECTOYMBAHUIO 3JIEKTPOYCTAHOBOK mNoTpedutens. YcrpoiictBa ABP
JOJDKHBI TPEIYCMAaTPUBAThCA TAKKE ISl aBTOMATHYECKOIO BKIIFOYEHUS PE3ECPBHOIO
000pyI0BaHUS MTPU OTKIFOYCHUH pabodero 000pyA0BaHUs, IPUBOIAIIEM K HAPYIIICHUIO

HOPMAJIbHOTO TEXHOJOIMYCCKOI'O IIponecca.
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VYerpoiictBa ABP  Takxke pexkoMeHAyeTcs MpeaycMaTpuBaTh, €CIM MpPH  HX

NPUMEHEHUN BO3MOXHO YIPOLIEHUE pENEeHHON 3auuThl, CHWXKEHUE TOKOoB K3 wu

YVACLIEBJIECHUE amnmapaTypbl 3a CYET 3aMEHbl KOJIBLIEBBIX CETEH paguajbHO-
CEKIIMOHUPOBAHHBIMU U T. II.
YcrpoiicTtBa ABP MOTYT YCTaHABJIMBATHCSA Ha CEKLIMOHHBIX 151

IIMHOCOCAUHUTENBHBIX BBIKJIIOYATENAX M T. N. Ha mnpoexkTtupyeMoll NOACTaHIUU
ycrporictBo ABP ycTaHOBieHO Ha ceKUMOHHOM BbIkitouarene 10 kB n noakmrodeHo k
TpaHcpopmMaTopam HaPsHKEHHUS.

Tadomuma 31 — Bune! 3ammur sa mmuaax HH 10k B

Buaer 3anmut o [TYD | dynkuuu 610ka E)I;EEEEBHYGMBE

JyrOBasi 3aIlUTa; OBOI-M/1 OBOJI-M/J]

3033 JlyroBas 3amura 1) JdyroBas 3ammura;

JIOTU4UecKas 3aluTa bD2502A04 152607 042043
TpeXCTyIleH4YaTasi aBTOMaTHuKa 1) Jlornueckas 3amura
OTPAHUYEHHUS CHUXKECHUS b32502A04
Hanpspkenus: (AOCH) 1) 3033

3aI1Ta OT IMOBBIIICHUS
Hanpspkenus (31TH)

3ammTa OT 0HO(A3HBIX
3aMbIKaHuH Ha 3emitio (3033) o
HaIpsKEHUIO HYJIEBOU
nocueaoBareabHocTH 3U,

[udpoBoe ycTpOMCTBO 3aIMThl OT AYroBbIX 3ambikanuii «OBOJI-MJI ». OGnacTh

MIPUMEHEHUS: paclpeeuTeNbHbIe YyCTpoicTBa HanpshkeHuem 0,4-35 kB; sueiiku KPY,

KPVH, KCO.

Pucynox 10.15 — Buenmauii Bug 6;10ka OBOJI-M/]

YerpotictBo «OBOJI-M/I» obecnieunBaert:
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tpakta (BOJI, Onoku JeTEeKTUpOBaHUS CBETa M TECTHPOBAHMUS,

KOMIIOHCHTHI B ICIIAX (I)OpMHpOBaHI/IH CHUT'HaJIOB OTKJ/IFOYCHUA, ook HI/ITaHI/IH);

* TIONHBIA ABTOMATHMUECKUH KOHTPOJb PabOTOCIOCOOHOCTH ONTO3JIEKTPOHHOTO

AIEKTPOHHBIE

¢ BblJa4y KOMaH/I Ha OTKJIOYCHUC BBIKJIFOUATEICH TPpEX CTyneHeﬁ CHJIOBBIX

QJIICKTPHUIYCCKHX LICTICH:

1 CTYIICHb — BBIKJIFOYATCIIb BLICOKOT'O HAIIPAXKCHUA

2 CTYIICHb — BBIKJIFOYATCJIb BBOAA UJIN CeKHHOHHBIﬁ BBIKJIFOYATCIIb,

3 cTyneHb — BBIKIIIOUaTeab QUICPHON SUEHKH.

* OIpENEIICHUE IO HOMEPY Jarunka oTceka siuerku KPY, B KOTOpoM BO3HUKIA

AIIEKTpHUYECKas ayra, Bcienctsue npuMenenust BOJl paguansHoro tumna;

JTUCKpeTHBIX BX0J0B oT MT3 niu 3MH;

* ¢hopmupoBanue 20 cUrHaJIOB OTKJIOYeHUs OT 40 TpyI JaTYUKOB M HaIM4ue 6

* (opmupoBanue coBMecTHO ¢ P3A pacnpenycTpoiicTBa MO 3aJaHUIO 3aKa3duMKa

WIM TPOEKTHOM OpraHu3alMu THOKOM JOruku paboThl YCTPOMCTBA, BO3MOXKHO

IPOBEJCHNE €€ KOPPEKIIUH Ha OOBEKTE 3aKa3UMKa;

* HaJIMYKE MATU JIOTIOJHUTENBHBIX CUTHANIOB «3anpeT AIIB» unu «3anper ABP»;

* hopmupoBanue 3anepxkku 10 S00 Mc IpH BIIayue AECSITH KOMaHI Ha OTKITIOUEHUE;

dbopmupoBaHue

8

CHUTHAJIOB

PE3CPBHOIO0  OTKIIOYCHHUA  BBIHMICCTOAIICTO

BBIKJIIOYATCIISA IIPHW OTKAa3€ BBIKIIOYATCIIA Ooyice HUBKOM CTYIICHH IO IJIMTCIIBHOCTHU

curtaia ot MT3;

¢® COXpaHCHHUC B IIaMITH YCTpOﬁCTBa IIpy IpoNnagaHuy IIHUTAIOIICTO HaIIPSXKCHHA

uHOpPMAIIMU O TEKYIIEM COCTOSIHUM M TIOCIEAYyIOIIee TMPUBEICHHE YCTPOWCTBA B

HNCXOAHOC COCTOAHMC ITOCIIC ITOAAYHN IMUTAOIICTO HAITPSAKCHUA,

nponagaHusa OICPATUBHOI'O TOKA;

¢ COXpaHCHHC pa6OTOCHOCO6HOCTI/I B TEUEHHUE HE MeHee 2 CCKyHA C MOMCHTa

* BBO,Z[/BLIBOI[ n3 I[CﬁCTBPI)I JIFO00T0 KOJIMYECTBA BOJIOKOHHO-ONTHUYECKUX JaTYHUKOB

(BOL);

* IPOBEPKY (PYHKIIMOHUPOBAHUSA U JIOTUKUA PabOThl YCTPOMCTBAa MpHU MPOBEICHUU

ITYCKO- HaJIaAO0YHBIX pa60T H TEXHHUYCCKOM O6CJ'Iy}KI/IBaHI/II/I C IyJiIbTa YIIPaABJICHHA
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YCTPOHUCTBOM (HET HEOOXOAMMOCTHM B UWMHUTAIUA CBETOBOTO M3IyYEHUS OT
AIEKTPUYECKON AYTH C HOMOULIBIO JIaMIIbl — BCIBIIIKH);

* HaJM4yue CBS3M MO CTAaHAAPTHBIM TNOCIEAOBAaTEIbHBIM KaHalamM RS232 ¢
nepcoHanbHbIM  KomnbloTepoM uinu RS485 (BOJIC) ¢ ACY, mno3Bossoniee
JUACTAaHIIMOHHO BECTU YIPABJICHHWE W KOHTPOJIb COCTOSIHUSI YCTPOMCTBA (CKOpPOCTH
oomena — ot 1200 go 57600 6uTt/c);

* aBTOMAaTUYECKYIO (DUKCAITUIO BPEMEHHOM quarpaMMbl BCEX aKTMBUPOBAHHBIX JTUC-
KPETHBIX CUTHAJIOB MPH CpabaThIBaHUU: JATYMKOB, BX0J0B MT3 U BBIXOJIOB OTKIIIOYE-
HUus (mmuHA ocriuiorpammbl 700 Mc, HauMHAs ¢ MOMEHTa CpaOaThbIBaHUS JaTYMKa;
JACKPETHOCTB — | MC);

* (hopMHUpOBaHUE TUCKPETHBIX CUTHAJIOB HEUCIIPABHOCTH YCTPOMCTBA, MpomaaaHus
OTIEPAaTUBHOTO TOKA U OOIIET0 CUTHaja O cpabaThIBAHUM TyTOBOM 3aITUTHI.

* MHJUKALUIO TeKyLIero coctossuus ycrporcrra (BOU nm )KKU, ceeTognonanas);

* UHTYUTUBHBIA HHTEpGENC BO BpeMs pabOTHI C yCTPOKUCTBOM;

* BeJICHUE )KypHaJla COOBITHIA;

* 4achl PEaJbHOr0 BPEMEHHU, C BO3MOKHOCTBIO KOPPEKIINH;

* OZJTHOBPEMEHHYIO 3aIUTY IBYX CEKIUU;

* 3aIUTY OT JIOXKHBIX cpabaTbiBaHuil npu ocBerieHnd BOJl nammoil MOIIHOCTHIO
60BT ¢ paccrossHus He Ommke 15 cM; TpW BBIXOJE U3 CTPOSI AJIEKTPUUYECKHUX
KOMITOHEHTOB B 1IeNH ()OPMHUPOBAHUS CUTHAJIOB OTKIIFOUCHHS;

* COXpaHeHHe pabOTOCIIOCOOHOCTH MPHU MOSBJICHUU CAXKU U MUK Ha uH3e BO/I;

* MUHAMYM 3aTpaT Mpu OBICTPOM M MPOCTOM MOHTaXKE yCTPONCTBA O6€3 M3MEHEHUN!
B KOHCTpYKUHMIO siueek KPY, T.K. mpakTu4ecKkn Kpyrosas AuarpaMma HallpaBJICHHOCTH
BO/I ve TpebyeT TOYHOI OpUEHTAIIUU JATYMKOB MPU YCTAHOBKE;

* MPaKTUYECKH TIOJHOE OTCYTCTBHE MAaTEpUANIbHBIX 3aTpaT U MOTepPh IMpHU
AKCILTyaTalllH.

Pacnipeneneno-ienTpann3oBaHHas CTpykTypa ycrpoiicta «JAYI'A-MT» no3Bonsier:

- U3MEHATh KOH(PUTYpAIMIO YCTPOWCTBA MPH PEKOHCTPYKIUH WM H3MEHEHUH

cocrtaBa PVY;
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- YYUTBHIBaTh OCOOCHHOCTH TJIABHOM CXeMbl KOHKpeTHOro PY mpu mporpamMmmHOM
Ha3HAYCHHUH BXOJIOB M BBIXOJIOB IIEHTPAJIBHOTO OJIOKA YCTPONCTBA,;

- ONpENEeNIATh MECTO AYTOBOTO 3aMbIKAHUS C YKa3aHWEM HM30JMPOBAHHOIO OTCEKa
3alUIaeMON STYEHKU,

- MuHUMH3UpoBaTh J1auHy BO/I 3a cueT yctaHoBku bP HenmocpeacTBEHHO B siUehKax
PV;

- peanu3oBaTh 3alIUTY OT AYTOBBIX 3aMbIKaHuil mpu pabore BP ¢ 1mudpoBbsiMu
yctpoiictBamu P3A mo0bIX npou3BoauTeNel 0€3 NpUMEHEHUs LIEHTPaIbHOro OJI0Ka;

- obecrieunTh HemocpeacTBeHHoe AeiicTBue bP Ha Beikmouarenu sueek PY, munys
IIEHTPAIBHBIN OJIOK YCTPOUCTBA.

JIns peructpanuy aBapuil, Ha MOJCTAHIIMM YCTAHABIMBAETCS PETUCTPATOP aBAPHIA.
Tepmunan tuna b32704 V900 npennasHadeH Mjii YCTAaHOBKH Ha 3JIEKTPUYECKHX
CTAaHLMAX U MOACTAHLHMAX C LEJbI0 PETUCTPALMA AHAIOTOBBIX U JIOTUYECKUX CUTHAJIOB

IIPpHU BOSMYIICHUAX, COIIPOBOXKAAIOINNX HCHOPMAJIbHBIC PCKHUMBI B SOHEPIroCUCTEME.
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3AKJIFOYEHUE

B nanHom mpoekte ObUT MPOM3BEACH aHAIM3 CYHIECTBYIOIIEH CXEMbl MOJCTaHIIUH,
CIACNaH BBIBOJ O HEOOXOAMMOCTH PEKOHCTPYKIIMHM TIOJCTAHIIMU, BBI3BAHHOW €€
MOpaJbHBIM W TEXHHYECKMM u3HOcoM. [locime d4ero paccMOTpEH BapuUaHT
pexoHcTpykimu  noactanimu  220/110kB - «KamTak» ¢ 4acTUYHOW  3aMEHOM
KOMMYTAITMOHHOTO O0OpY/JOBaHUS, HW3MEPUTEIBHONW ammapaTypbl W TOKOBEIYIIHX
yacTed, a TaKXe C 3aMEHOM CTapod PEJIEMHOW 3alUThl U MPOTUBOABAPUMHOMU
ABTOMATHUKUA HAa COBPEMEHHBIE MUKPOIIPOIIECCOPHBIE KOMIUIEKTHI PUPMBI  «DKpax.

IIponsBeneH pacyeT yCTaBOK PEJIEMHOM 3alIUThl U MPOTUBOABAPUITHON aBTOMATHKH.

/lucm

13.03.02.2018.00.00 113 115

Usm. | /lucm Ne dokym. llodnuce | Aama




BUBJIMOTPA®UYECKUI CITMCOK

. CTO KOVYpI'Y 04-2008 Cranmapt opranuzanuu. KypcoBoe W TUILIIOMHOE

npoektupoBanue. Oo1me TpedoBaHus K conepxkanuto u opopmiieruto / T. U.
[Tapy6ouasi, H. B. CeipeitmukoBa, B. U. I'yzees, JI. B. Bunokypona. —
Yensounck: Uznarensctro FOYpI'Y, 2008.

. daitbucoBruu . JL. CnpaBoYHHK o IIPOCKTUPOBAHUIO

aneKTposHeprernueckux cucrem. —M.: «M3marenscteo HI[ DHAC», 2006. -

320c.un.

. Cxembl NpPHUHIUIHAIBHBIE AJIEKTPUUYECKUE PpaCIPEACIUTEIbHBIX YCTPONCTB

noacranuuu 35-750 kB CTO 56947007-29.240.30.010-2008. YTBepk1eHbI
ITpukazom OAO «DPCK EBC» ot 20.12.2007 Ne 441. — M.: Uza-Bo

cranaaprtos, 2007.

. PCKOMCH,Z[&HI/II/I [0 TCXHOJOTHMYCCKOMY IIPOCKTHUPOBAHWIO IIOACTAHIMU

MEPEMEHHOIr0 TOKa C BhICIIMM HanpsikeHueM 35-750 kB. TunoBeie penieHus.
CO 153-34.35.120-2006. VYTBepxknensl [Ipukazom OAO «DCK EDC» ot
16.06.06 Ne 187, mpukazom OAO «MHCTUTYT «IDHEPTOCETHIPOCKT» OT
03.07.06 Ne 183cn. — M.: U3a-Bo crangaptos, 2006.

. bemo A.B., Koposun [0.B., IlaxomoB E.M. PacyeT TOKOB KOpPOTKOTO

3aMBIKaHUsI B DJIEKTPUUECKUX CHUCTeMax HampspkeHuem Bbime 1000 B:
YueOHnoe mocobue. B nByx wactsax Yacte 1. Pacuer Toka TpexdaszHoro

KOpOTKOro 3aMbIkanus. — Yensiounck: OYpI'Y,2009.

. DJNEeKTPOHHBIN 3JIEKTPOTEXHUUYECKUN CHPABOYHUK. PYKOBOJIUTEINb: JOIEHT

laiicapoB P.B. — Uensounck: IOYpI'Y, xadenpa «3CCuC», 2003-2004

. P.B.I'aiicapoB, W.T.JIucoBckas. BpiOOp ndieKkTpuyYecKo  ammaparyphl,

TOKOBEAYIIMX YacTell M HU30JSTOPOB. YueOHOe mocobue K KypcoBOMY U

JTUIIIIOMHOMY MpoeKkTupoBanuio. — Yensionnck: Mznarensctro HOYpIl'Y, 2002

. IIpaBuna ycrpoiictBa anekTpoycranoBok uznanue 7. — CI16.: JIEAH, 2003.

. Poxxkosa JI.Jl. DnexktpooOopyaoBaHUE CTAHIIUN U TIOJCTAHIINNA: YUeOHUK IS

TeXHUKymMoB. — 3-¢ wu3a. /JL.JI. Poxkosa, B.C. Ko3zynmun. — M.:

Dueproaromusaat, 1987.

Uzm.

/lucm

Ne dokym.

[lodnuck

fama

13.03.02.2018.00.00 113

/lucm

116




10. http://www.energy-21.ru/index/?back=http%3 A%2F%?2F

11. http://www.uik.ru/productions/179/farforizol/farforopornii/izol1O10-20/

12. http://promsouz.com/bigvolt/ukkz/svyzi/sm110-64ul.htm

13. http://forca.ru/knigi/arhivy/montazh-raspredelitelnyh-ustroystv-110-220-kv-

21.html

14. HOpMBI TEXHOJOIMYCCKOI'O IIPOCKTUPOBAHUSA HO,Z[CTaHHI/Iﬁ MNEPEMCHHOI'O TOKa

¢ BeiciuM HanpsbkeHuem 35-750 kB (HTII TIC). VTBepxaeHbl npuka3zom

OAO «DCK ESC» ot 13.04.2009 Ne 187. — M.

Uzm.

/lucm

Ne dokym.

[lodnuck

fama

13.03.02.2018.00.00 113

/lucm

117




