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Paspen 3. 3awuTa 1 aBTomaTuka - 6-e nagaHue
MnaBa 3.2. PenenHasa 3awura

3.2.1. HacTtoswas rnasa NpaBun pacnpoCcTpaHseTcst Ha yCTPONCTBA penenHon 3aunTbl 31EMEHTOB
3NEKTPUYECKON HYACTN SHEPrOCUCTEM, NPOMbILISIEHHBIX N OPYIVX 31EKTPOYCTaHOBOK Bbiwe 1 KB;
reHepaTopoB, TpaHchopMaTopoB (aBToTpaHchopMaTopoB), 6510KOB reHepaTop - TpaHchopMaTop, JMHUN
anekTponepenayn, WMH N CUHXPOHHBLIX KOMMNEHCATOPOB.

3awmTa BCcex anekTpoycTaHoBoK Bbiwe 500 KB, kabenbHbIx NuHUN Bbiwe 35 KB, a Takxxe
9NEKTPOYCTAaHOBOK aTOMHbIX 9/1EKTPOCTaHUUN 1 nepenad NoCTOSIHHOro Toka B HacToswen rnase Npasun
He paccMaTpuBaeTcs.

TpeboBaHus K 3amTe anekTpnyecknx ceten oo 1 kB, anekTpoasurarenemn, KOHOEHCATOPHbIX YCTAaHOBOK,
ANEKTPOTEPMNYECKUX YCTAHOBOK CM. COOTBETCTBEHHO B . 3.1, 5.3, 5.6 n 7.5.

yCTpOVICTBa pene|7|H0|7| 3allnTbl 3JIEMEHTOB 3J1EKTPOYCTAaHOBOK, HE paCCMOTPEHHbIE B aTon n opyrmnx
rnaBax, AOJIKHbI BbINOJIHATBLCA B COOTBETCTBUN C O6LLI,VIMI/I Tpe6OBaHI/I9|MI/I HaCTOSILLEN rNaBbl.

O6wue TpebGoBaHUA

3.2.2. DNeKTPOYCTaHOBKN OOJIKHbI ObITb 060PYA0BaHbI YCTPONCTBaMM PENENHON 3aLLUThl,
npenHasHa4YeHHbIMN ons:

a) aBTOMaTNYECKOro OTK/II0UEHNS MOBPEXXOEHHOIO 3/1EMEHTA OT OCTasIbHON, HEMOBPEXKAEHHON YacTu
3NEKTPUYECKON CUCTEMbI (31EKTPOYCTAHOBKM) C MOMOLLbIO BbIK/toUaTENEN; eC/i NoBPeXaeHNe
(Hanpumep, 3aMblkaHWe Ha 3eMJII0 B CETSIX C N30SIMPOBaHHON HENTPAsbO) HENOCPELCTBEHHO He
HapyLwaeT paboTy 3/71EKTPMYECKON CUCTEMBI, AONYCKAETCHA AENCTBME PENENHON 3alnTbl TONIBKO Ha
CurHarsl.

6) pearnpoBaHusi Ha onacHble, HEHOPMaslbHbIE PEXVIMbI PabOTbl 3/IEMEHTOB 3JIEKTPUYECKOWN CUCTEMbI
(HanpuMep, Neperpysky, NOBbILEHNE HANPSXXeHNS B OOMOTKe cTatopa rmgporeHeparopa); B
3aBUCMMOCTM OT pexxuma paboTbl U yCOBUIA SKCMyaTauun 3/1eKTPOYCTaHOBKU peneriHas 3awmuTa
[OJKHA ObITb BbIMOSIHEHA C AENCTBMEM HA CUIHAM WK HA OTKJTIOYEHNE TEX SJIEMEHTOB, OCTaBJIEHNE
KOTOPbIX B paboTe MOXXET NPUBECTN K BOSHUKHOBEHUIO NMOBPEXAEHNS.

3.2.3. C uenbto yaeLleBneHns aNeKTpoyCTaHOBOK BMECTO aBTOMATUYECKMX BbIKlOHYaTENEN 1 penenHom
3alKnTbl cnegyeT NPUMEHATb NPEAOXPaHUTENN N OTKPbITbIE NIaBKUE BCTaBKW, ECNIN OHU:

MOryT 6bITb BbIGpaHbl ¢ TpebyeMbIM/ NapameTpammn (HOMUHATbHbIE HANPSI)KEHNE U TOK, HOMUHASTBbHbIA
TOK OTKJIIOUEHUS U Ap.);

obecne4ymBatoT TPebyeMble CENEKTUBHOCTb N YYBCTBUTESIBHOCTL;

He NPEnATCTBYIOT NPUMEHEHMIO aBTOMaTUKM (aBTOMaTU4Yeckoe NoBTOpPHOe BKItouyeHme - AlB,
aBTOMaTN4eCcKOe BKtoUeHWe pe3epBa - ABP 1 T. n.), Heo6xoanmon no ycrnosusim paboThl
3NEKTPOYCTaHOBKN.

Mpw ncnonb3oBaHMM NPeaoXpPaHNTENen NN OTKPbLITLIX NNIaBKMX BCTABOK B 3aBUCUMOCTM OT YPOBHS
HECUMMETPUN B HEMOMHOMa3HOM PeXnMe 1 XxapakTepa NMTaeMol HarpysKn cneayeT paccMmaTpuBaTth
Heo6X0AMMOCTb YCTaHOBKM Ha NPUEMHON NOACTaHLMWN 3aLLMTbl OT HEMOSIHOMAa3HOro pexnmMa.



3.2.4. YcTponcTBa penenHon 3almTbl AOIKHbI 0becrnednBaTbh HaMMeHbLLee BO3MOXKHOE BPEMS
oTko4veHnst K3 B Lensix coxpaHeHus 6ecnepeboniHon paboTbl HEMOBPEXAEHHON YacT CUCTEMBI
(ycTonumsasi paboTta aneKTpU4eCKom CUCTEMbI U SNEKTPOYCTAHOBOK NnoTpebutenen, obecneyeHne
BO3MO>XHOCTW BOCCTaHOBJIEHMSI HOPMasIbHOWM paboTkl NyTem ycnewHoro genctamsa AlNB n ABP,
camo3anycka anekTpoasuraTenen, BTArMBaHns B CUHXPOHU3M U NP.) N OrpaHnyYeHnst o6n1actu U CTeNeHn
NoBPEXAEHNS INEeMEHTA.

3.2.5. PeneiHas 3awmra, OENCTBYOLLAA Ha OTKJIIOYEHNE, KaK NpaBuio, fo/mkHa obecneyunsaTb
CENEKTVBHOCTb AENCTBUS, C TEM, YTOObI NPY MOBPEXOEHNN KaKOro-nnmbo anemMeHTa 3/1eKTpoyCTaHOBKN
OTKNHOYascs TONMbKO 3TOT NOBPEXOEHHbIN 3IEMEHT.

LonyckaeTcs HecenekTUBHOe OENCTBME 3aLlunThl (McnpaBnsiemoe nocnenyrowmm genctesnem ArNB nnm
ABP):

a) 4Nnst obecneyveHuns, ecam aTo HEOOXOOUMO, YCKOpPeHMs oTktodeHns K3 (cm. 3.2.4);

6) NpY NCNOMb30BaHNM YNPOLLEHHbIX M1aBHbIX NIEKTPUYECKMX CXEM C OTAENUTENAMMN B LENSX JIMHUI Un
TpaHchopmMaTopoB, OTKIHOYAOLLMMY NMOBPEXAEHHBIN 3N1eMEHT B 6€CTOKOBYO naya3y.

3.2.6. YcTponcTBa penenHom 3alnThbl C BblAep>XXKaMu BpeMeHu, obecneunBatoLLMm CeNEKTUBHOCTb
OEencTBns, 4ONYCKAeTCs BbIMNOMHATL, €CNN: Npu OTKoYeH K3 ¢ Bblaep kKamy BpeEMEHM
obecneyrBaeTcs BbINOAHEHME TpeboBaHun 3.2.4; 3awmTa ENCTBYET B KayecTBe pesepsHom (cMm. 3.2.15).

3.2.7. Hapge>XHOCTb (PYHKLUMOHMPOBaHNSA pefieHon 3almTbl (CpabaTbiBaHne Npuv NOsSIBAIEHUN YCOBUIA Ha
cpabaTbiBaHVe 1 HecpabaTtbiBaHME MPU NX OTCYTCTBUK) JOMKHA ObiTb 06ecneyeHa NpMeHeHNEM
YCTPOWCTB, KOTOPbIE NO CBOMM NapameTpam 1 UCMOTHEHNIO COOTBETCTBYIOT Ha3HAYEHWIO, a Takxe
HagneXxalmm ob6Cny>XMBaHNEM 3TUX YCTPONCTB.

Mpn Heob6XxOANMMOCTW CnenyeT UCNoNb30BaTh CreunasibHble Mepbl MOBbILLEHWST HAOEXHOCTU
(PYHKLMOHMPOBaHWS!, B HACTHOCTM CXEMHOE pe3epBMPOBaHNe, HEMPEPbLIBHBLIN U NEPUOANYECKNIA
KOHTPOJIb COCTOSIHUSA 1 Ap. JonkHa TakXXe yUnUTbIBaTbCA BEPOATHOCTb OLUMBOYHBLIX OENCTBUIA
obcny>XuBaroLLero nepcoHana npu BbIMOJHEH HEOOXOAMMbIX Onepauuin ¢ penenHomn 3awmnTon.

3.2.8. [Npu HanMuun penernHoOn 3awnTbl, UMEIOLLEN Lenn HanpshXeHUs, cnegyeTt npegycMaTpusaThb
yCTponcTBaa:

aBToMaTn4eCKn BbiBOOdALLME 3ALLNTY U3 ,D,eVICTBVIH npn OTKHOYEHNN aBTOMaTU4YEeCKNX BbIKJ'I}O‘-IaTeJ'IeI7I,
neperopaHvv NPeLoOXPaHUTENEN U OPYrX HApYLUEHUSX Lenen Hanpsi>XeHns (ecnv aTn HapyLeHns MoryT
NPUBECTU K JIOXKHOMY cpabaTbiBaHNIO 3aLTbl B HOPMabHOM PEXUME), @ TaKXKe CUrHanmampytowme o
HapyLLEHNSIX 3TUX Lienew;

CUrHaANN3UPYHOLLME O HaPYLUEHMSX Lenen HanpsKeHUs, €CIN 3TN HAPYLUEHUS HE NMPUBOOAT K JIOXKHOMY
cpabaTbIBaHWMIO 3aLLUMThI B YCNIOBUAX HOPMAaIbHOO pexxnmMa, HoO MOryT NPUBECTU K USNTULLHEMY
cpabaTbiBaHWIO B ApYrnx ycnosusx (Hanpumep, npu K3 BHe 3awuwiaemMon 30Hbl).

3.2.9. Npun ycTaHoBKe ObICTPOAENCTBYHOLLEN PENENHON 3alUMTbl HAa IMHUAX 3NeKTponepenayn ¢
TpybuaTbiMU paspsgHnuKamMn gokHa ObiTb NPeayCcMOTPeHa OTCTPOMKA ee OT paboTbl pa3psiAHNKOB, ANS
yero:

HaMeHbLUee BpeMsi cpabaTbiBaHUS! PENENHON 3aLMTbl 4O MOMEHTA Nogayn cUrHana Ha OTKJIloYeHne
DOMKHO 6bITb 6OMblLLE BPEMEHM OAHOKPATHOrO cpabaTbiBaHMs paspsagHUKoB, a MMeHHo okoslo 0,06-0,08
G,

NMyCKOBbIE OpraHbl 3aL1Tbl, cpabaTbiBatoLine OT UMMyJibCca ToKa paspsgHUKOB, OOMKHbI UIMETb
BO3MOXXHO MeHbLUee BpeMsi Bo3Bpata (okono 0,01 ¢ oT MOMeHTa MCYE3HOBEHUST UMY bCa).
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3.2.10. [1ns penenHbix 3aWnT C BblOEP>KKaMn BPEMEHN B KaXKAOM KOHKPETHOM Cly4yae cnenyet
paccmaTtpuBatb LeniecoobpasHoCcTb o6ecneveHns OeNCTBUS 3alMTbl OT Ha4YalbHOrO 3HAYEHWS ToKa Uan
conpoTmeneHus npu K3 anga ncknioyeHns oTkasoB cpabaTbiBaHns 3awunTbl (M3-3a 3aTyxaHus Tokos K3
BO BPEMEHW, B pe3yJsibTaTe BO3HNKHOBEHUS Ka4yaHWI, NOSIBNEHNST Oy B MECTE NOBPEXAEHNS U Ap.).

3.2.11. BawuTbl B anekTpuryecknx cetax 110 kKB v Bbile JOMKHbI UMETL YCTPOMCTBA, 610OKMpYoLLME X
OelCcTBME NPU KayaHUsX UM aCUHXPOHHOM X0fe, €CN B YKa3aHHbIX CETSAX BO3MOXHbI Takne KavyaHus
NI aCMHXPOHHBIN X0h, NPV KOTOPbIX 3alUTbl MOMYT cpabaTtbiBaTb U3MNLLHE.

[onyckaeTca NpuMeHeHne aHanornyHbIX YCTPOMCTB 1 Ansa nuHuiA Huke 110 kB, cBasbiBatowmx Mexay
COBO0IN NCTOYHNKUN NUTaHUS (MCXOAst U3 BEPOATHOCTUN BO3HVKHOBEHUS KavyaHUin MW aCUHXPOHHOMO Xo4a 1
BO3MOXXHbIX NMOCNELACTBUI USMULLHUX OTKITHOYEHWNI).

[onyckaeTcs BbINOMHEHNE 3alLUMTbl 63 6/IOKMPOBKY NPU KayaHWsAX, eC 3allMTa OTCTPOEHa OT KadaHui
no BpeMeHW (Bblaep>kKa BpeMeH 3alumTbl - okoso 1,5-2 c).

3.2.12. [leicTBre penenHomn 3amTbl JOMKHO (PUKCUPOBATLCS YKasaTebHbIMU pefie, BCTPOEHHbIMU B
pene ykasatensmu cpabaTbiBaHWs, CHETYMKaMM Yncna cpabaTbiBaHWUA UV OPYrMMU YCTPONCTBaMU B TO
CTeneHwn, B Kakor 3TO HeOBXoaMMO 0151 ydeTa 1 aHann3a paboTbl 3aLuT.

3.2.13. YcTponcTea, hukcupyoLme OeENCTBne peienHon 3alnTbl HA OTK/IIOYEHNE, cnenyeT
ycTaHaBnNMBaTb Tak, YTOObI CUrHANN3NPOBAIOCh AENCTBUE KaXKA0WM 3aLuUTbl, a MPU COXHOWN 3almTe -
OTOEeNbHbIX ee YacTel (pasHble CTyNeHn 3aLnTbl, OTAeSIbHblE KOMMIEKTb! 3aLLUT OT padHbIX BUOOB
NoBpPeXAEHNS U T. .).

3.2.14. Ha ka>xgoM 13 3/1IEMEHTOB 3/1IEKTPOYCTAHOBKM A0/IKHA ObITb NPeaycMOTPeEHa OCHOBHas 3aLLuTa,
npenHasHayeHHas onsi ee OENCTBMS NPY NOBPEXOEHNAX B Npeaenax BCero 3almuaemMoro afieMeHTa ¢
BPEMEHEM, MEHbLUVIM, YEM Y OPYrMX YCTAHOB/IEHHbIX Ha 9TOM 3/IEMEHTE 3aLUnT.

3.2.15. [1nsa penctens npu oTKasax 3allmUT UAn BbiKNoYaTeNen CMEXHbIX 3/IEMEHTOB creayeT
npenycMmaTpuBaTtb PE3EPBHYIO 3aLLMTY, NpegHa3Ha4YeHHyo s obecneyeHns ganbHero pe3epBHOro
JencTeus.

Ecnu ocHoBHas 3awumTa anemeHTa obnagaet abContoTHOWM CENEKTUBHOCTLIO (Hanpumep,
BbICOKOYACTOTHas 3almMTa, NpoaosbHas 1 nonepeyHasa anddepeHumnansHble 3aluTbl), TO HA JaHHOM
aNleMeHTe O0JKHa ObITb YCTAHOB/EHA Pe3epBHAas 3alLMTa, BbiNOAHSOWAs MYHKLMW HE TONbKO AalbHEro,
HO 1 BNIMXKHErO Pe3epBMPOBaHNS, T. €. AENCTBYOLANA NPU 0TKa3e OCHOBHOW 3alUnTbl A4AaHHOMO 3feMeHTa
nnn BbiBegeHUn ee N3 paboTbl. Hanpumep, ecnv B Ka4ecTBe OCHOBHOW 3aLLMTbl OT 3aMblKaHUN Mexay
hazamu nprumeHeHa anddepeHumanbHo-hasHasa 3almTa, To B Ka4ecTBe Pe3epBHON MOXET BbiTb
NprUMeHeHa TPeXCcTyneH4yarTas OUCTaHUMOHHAsA 3almTa.

Ecnn ocHoBHas sawmta nuHum 110 KB 1 Bbilwe o6nagaeT OTHOCUTENBHOM CENEKTMBHOCTBLIO (Hanpumep,
CTyneH4yaTble 3alnThbl C BbiAEPXXKaMU BPEMEHN), TO:

OTAENbHYIO PE3EPBHYIO 3aLLMTY AOMYyCKaeTcs He NpenycMaTpuBaTh Npy YCIOBUK, YTO falibHee
pe3epBHOE AENCTBUE 3aLLUUT CMEXHbIX anemMeHToB Npu K3 Ha aTon NnHUKM obecneyrBaeTcs;

OOJKHbBI NpenycMaTpuBaTbCsl Mepbl Mo obecneyveHnto 6MKHEro pe3epBrpOBaHnNS, eCv AanbHee
pesepBupoBaHne npy K3 Ha 3Ton nHUM He obecneynBaeTcs.

3.2.16. [1nsa nuHmnn anekTponepenadn 35 KB 1 Bbile C LeNblo NOBbILWEHNS HAOEXXHOCTU OTKITHOYEHNS
NoBpPEXAEHNS B HaYane NMMHNUN MOXET BbITb NPenyCMOTPEHa B KA4eCTBE A0MNONHUTENBHOW 3alLnTbl
ToKOBasi oTceyka 6e3 BblAEP>KKM BPEMEHN MPU YCIOBUW BbINOSIHEHNS TpeboBaHun 3.2.26.
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3.2.17. Ecnv nonHoe obecneyeHne fanbHEro pe3epBNpPOBaHNS CBA3aHO CO 3HAYUTESTbHBIM YCITOXKHEHNEM
3aWNThl UV TEXHUYECKN HEBO3MOXXHO, OOMYyCKaeTcs:

1) He pe3epBupoBaTb oTKNoYeHus1 K3 3a TpaHcdhopmaTtopamMmim, Ha peakTUPOBaHHbBIX MHUAX, NMMHUSX 110
KB 1 Bbile npu Hannumm 6M>KHEro Pe3epPBUPOBaHNS, B KOHLE O/IMHHOIO CMEXHOro yyactka NMHum 6-35
KB;

2) IMeTb faslbHee pe3epBrpPOBaHe TOIbKO NPy Hanbosee YacTo BCTPEYaoLMXCSA BUAaX NOBPEXAEHWN,
6e3 y4yeTa pedkux pexxnmoB paboTbl 1 NPY yYeTe KackagHoro AeiCTBUS 3alLUTbI;

3) npegycmartpmBaTb HECENEKTUBHOE AeNCTBUE 3anThl NPy K3 Ha CMEXXHbIX a1eMeHTax (Mpy ganbHeEM
pe3epBHOM OENCTBUN) C BOSMOXHOCTLIO 06ECTOUEHNSI B OTAE/bHbIX ClyYasx NOACTaHLUMA; Npu 3TOM
cnenyeT no BOSMOXHOCTK obecneyumBaTb NCMPaBIEHNE 3TUX HECENEKTUBHBIX OTKIOYEHUI AENCTBUEM
AlB nnn ABP.

3.2.18. YcTponicTea pesepBupoBaHusa nNpu oTkaae Bbiktodarenen (YPOB) omkHbl npegycMaTpmBaTbCs B
anekTpoycTaHoBkax 110-500 kB. [JonyckaeTtcs He npepycmaTtpusaTtb YPOB B anekTpoyctaHoBkax 110-
220 kB npwn cobnogeHnn cnenyowmx yCroBuin:

1) obecneumBatoTca Tpebyemas YyBCTBUTENBHOCTb 1 AOMYCTUMbIE MO YCNOBUSM YCTONYMBOCTY BPpEMEHA
OTKJIIOYEHNSI OT YCTPONCTB fJallbHEero pe3epBMpoOBaHus;

2) Npy GENCTBMM PE3EPBHbIX 3aLLMT HET NOTEPU AOMONHUTESIbHLIX 3JIEMEHTOB 13-3a OTK/THOUEHNS
BbIK/loUaTeNel, HENOCPELACTBEHHO HE NMPUMbIKAIOLLMX K OTKasaBLUeMY BbIK/THOYATENO (HanpumMep,
OTCYTCTBYIOT CEKLMOHNPOBAHHbIE LWNHbI, TMHAN C OTBETBIIEHNEM).

Ha anekTpocTaHumsx ¢ reHepaTopamu, MMEKLLMMN HENOCPEACTBEHHOE OXNaXXAeHNE NPOBOAHNKOB
0OMOTOK CTaTOpPOB, 4151 NPenoTBPAaLLEHNS MOBPEXOEHWIA FeHepPaToOpPOB Npu oTKasax Bbiktoyatenen 110-
500 kB cnepyet npegycmatpusatb YPOB He3aBNCMMO OT NPOYMX YCNOBUIA.

Mpu oTKase 0gHOro N3 BbIKtoYaTesIen NOBPEXOEHHOIrO 3IeEMeHTA (NMMHUSA, TpaHchopMaTop, LKHbI)
anekTpoycTaHoBkM YPOB ponxHo gencteoBaTtb Ha OTKJIIOUYEHWE BbIKtOHaTEeNIEN, CMEXKHbIX C
oTKasaBLKM.

Ecnn 3awmTbl npucoeanHeHbl K BIHOCHBIM TpaHcdopMmaTopam Toka, To YPOB gonmkHoO gencteoBath U
npu K3 B 30He Mexay aTumMu TpaHchopMaTopamm Toka 1 BbIKto4YaTenem.

[onyckaeTcsa npumeHeHne ynpolueHHbix YPOB, gencteyrowmx npy K3 ¢ oTkazamum BbIKtOHaTeNen He Ha
BCEX aNieMeHTax (Hanpumep, Tonbko npu K3 Ha nuHuax); npy Hanps>xeHun 35-220 kB, kpome Toro,
JonyckKaeTcs NpYMeHeHre YCTPONCTB, AeNCTBYIOLLMX WLb HA OTKIIIOYEHNE LUMHOCOEANHUTENBLHOIO
(CekuMoHHOro) BbIKKo4aTens.

Mpy HepgocTaToYHON 3PHEKTUBHOCTUN AaNbHErO PE3EPBUNPOBAHUS CrieayeT paccMaTpuBaTb
Heo6XxoaMMOCTb MOBbILLEHNS HAAEXHOCTN BNNXKHErO Pe3ePBMPOBaHNS B AomnosnHeHne K YPOB.

3.2.19. lNpu BbINOAHEHUN PE3EPBHOW 3aLLMTLI B BUOE OTAENIbHOrO KOMMJIEKTa €€ CrieayeT OCYLLECTBASATD,
Kak npasuno, Tak, 4Tobbl 6bina obecnevyeHa BO3MOXHOCTb pa3fesibHOM NPOBEPKUN WU/ PEMOHTA
OCHOBHOW NN pe3epBHON 3aW1Thl NMpy paboTatoem anemeHTe. [1pn 3ToOM OCHOBHas 1 pe3epBHas
3alUMTbl AOJIKHbI MUTATbCS, Kak NpaBusio, OT pa3HbIX BTOPUYHbIX 0OMOTOK TpaHchopMaTopoB ToKa.
lMTaHne OCHOBHbIX U PE3EPBHbIX 3aLLUT INHWUIA anekTponepeaayn 220 KB 1 Bbilwe OOIKHO
OCYLLECTBNATLCS, KaK NpaBuio, OT padHbIX aBTOMaTUYECKNX BbIKOHaTENEN onepaTBHOrO NOCTOSIHHOIO
TOKa.

3.2.20. OueHKa 4yBCTBUTE/IbHOCTU OCHOBHbIX TUMOB PefielHbIX 3alLMT OOIKHA NPOU3BOANTLCS Npn
NMOMOLLIM KO3hMLMEHTA YyBCTBUTENIbHOCTM, ONpPEeaensieMoro:



0N 3aLUT, pearnpyoLLMX Ha BENMUYMNHBI, BO3pacTaloLye B YCIOBUAX NOBPEXAEHWN, - KaK OTHOLLEHWE
pacyeTHbIX 3HAYEHMNI 3TUX BENNYMH (HanpruMep, ToKa, U Hanpsi>keHus) Npu MeTannndyeckom K3 B
npenenax 3allMLLaeMoin 30Hbl K napameTpam cpabaTbiBaHUS 3aLLUT;

ONS 3aLNT, pearmpyroLwmx Ha BENNYNHDI, YMEHbLUAILNECS B YCNIOBUAX MOBPEXOEHUN, - KaK OTHOLLIEHWE
napameTpoB cpabaTbiBaHWS K paCYETHbIM 3HAYEHMSIM STUX BENNYMH (HANpPUMep, Hanps>XeHns Nam
CONpPOTMBNEHMS) Npu MeTannndeckom K3 B npepenax 3alimiiaeMomn 30Hbl.

PacueTHble 3Ha4YeHns1 BENNYMH OOJIDKHbI YCTaHaBIMBaTbCA, NCXoOA U3 Hanbonee HeGﬂaFOﬂpl/lﬂTHbIX
B1OOB NnoBpe>XXaeHnsd, HO Ana peajibHO BO3MOXKHOIO peXXnva pa6OTbI 3ﬂ€KTpI/I‘-IGCKOI7I CNCTEMDI.

3.2.21. lNpwu oLeHKe YyBCTBUTESIbHOCTM OCHOBHbIX 3aLMT HEOOXOOMMO UCXOANUTb U3 TOrO, YTO AOJIKHbI
obecneymBaTbCs cnegyrolme HaumMmeHblune KO3MMUUNEHTbI X YYBCTBUTENIBHOCTU:

1. MakcumMarnbHble TOKOBbIE 3aLUMThbl C MYCKOM 1 6e3 nycka Hanpsi>XeHnsl, HanpasieHHbIe U
HeHanpas/fieHHbIE, a Tak>XKe TOKOBbIE OOHOCTYMNEHYaTble HanpaB/eHHbIE 1 HEHaNPaBfieHHble 3aLThbl,
BKJTIOYEHHbIE Ha COCTaBMstoLMe 06paTHOM NN HYyIEBON NOCNeaoBaTeIbHOCTEN:

0151 OpraHoB Toka 1 Hanpsi>XXeHust - okono 1,5;

01 OpraHoB HanpaBfeHNs1 MOLLHOCTM 00paTHOW 1 HyJIeBOW NocneoBaTenbHOCTY - okosio 2,0 no
MOLLHOCTM 1 0KoJ10 1,5 MO TOKY 1 HanpPsi>XeHWHo;

ONs opraHa HanpaBfeHns1 MOLLHOCTW, BK/TFOYEHHOIO Ha MOJIHbIE TOK 1 Hanpsi>keHne, He HOPMUPYETCs Mo
MOLLHOCTM 1 okoso 1,5 no Toky.

[na makcumMasnbHbIX TOKOBbIX 3aLLMT TpaHC(OPMaToOpoB C HU3LWKM HanpskeHnem 0,23-0,4 kB
HaVMEHbLUNA KO3(PNLNEHT YYBCTBUTENBHOCTN MOXET ObITb OKoo 1,5.

2. CTyI'IeHL-IaTbIe 3alNTbl TOKA UJIN TOKA N HaNpsa>XeHnd, HanpaBJieHHble N HeHanpaB/ieHHble, BKJTIOYEHHbIE
Ha MNOJiHble TOKW N Hanps>XeHnsa Ninm Ha coctaBnsdtoLlne HyﬂeBOVI nocnenoBaTesibHOCTU:

O1s1 opraHoB TOKa W Hanpsi>XeHUs CTyNeHn 3allnTbl, NpeaHasHadveHHon ons genctens npu K3 B KoHue
3awmaemMoro yyacTtka, 6e3 yyeta pe3epBHOro gencTeums - okosno 1,5, a npu Hannumm Hage>xxHo
OENCTBYIOLEN CENEKTUBHON PE3EPBHON CTYMNEHN - OKOJ10 1,3; Npu HaNMM4MmM Ha NPOTMBOMNOSIOXXHOM KOHLLE
JMHAN OTOENbHOW 3aLNThI LWMH COOTBETCTBYOLME KOS DULMEHTLI YyBCTBUTENBHOCTN (OKO10 1,5 1
okoso 1,3) ona cTyneHn 3awnTbl HYNeBOW NOCNEA0BaTENBHOCTY A0NyCcKaeTcsa obecneynsaTb B pexvme
KacKafHOro OTK/HOHEHNS;

[OJ151 OpraHoB HanpasfeHVs MOLLHOCTU HY/1IeBOI U 06paTHON nocnenoBaTeibHOCT - okoso 2,0 no
MOLLHOCTM 1 0KOJ10 1,5 MO TOKY 1 HANPSIXKEHWIO;

015 opraHa HanpasfieHNss MOLLHOCTN, BK/TFOYEHHOIO Ha MOJIHbIE TOK U HanpshKeHne, He HOPMNPYETCS Mo
MOLLHOCTMK 1 oKkosio 1,5 no Toky.

3. JnCTaHUMOHHbIE 3amTbl OT MHOrodasHbIx K3:
0151 MyCKOBOro opraHa nto6oro Tmna 1 gucTaHUMOHHOIrO opraHa TPEeTbeN CTyneHn - okoso 1,5;

ONs ANCTaHUMOHHOIO opraHa BTOPOW CTyMneHW, NpeaHasHa4YeHHoro anst oencteus npm K3 B KoHue
3aluLLLaemMoro yqacTtka, 6e3 yyeta pe3epBHOro eNCTBUS - okono 1,5, a Npu HamMuMmM TPETbEN CTYMNEHN
3awmTbl - okono 1,25; ans ykasaHHOro opraHa 4yBCTBUTE/IbHOCTbL MO TOKY [O/KHA 6bITb okono 1,3 (no
OTHOLUEHMIO K TOKY TOYHOM paboTbl) NPY MOBPEXOEHUN B TOWN XXE TOYKE.

4. NpoponbHble ouddepeHumanbHble 3alnTbl FEHEPATOPOB, TPAHCHOPMaTOPOB, IMHUN 1 OPYrnX
3NEMEHTOB, a Tak>Xe nonHasa anddepeHymnanbHas 3awmTa WnH - okoso 2,0; ANns TOKOBOro NyCKOBOro
opraHa HenonHonm guddepeHumanbHON OUCTAaHLNOHHOWN 3aLlUMThl LWWH FrEeHepaTOPHOro Hanpsi>XeHns
YYBCTBUTENIbHOCTb A0J/IKHA ObiTb OK010 2,0, a ANs NepBor CTyneHn HenonHon anddepeHumnanbHom



TOKOBOW 3aLLTbI LUMH FreHepaTopHOro Hanpsi>XeHus, BbINOSIHEHHOWN B BUAE OTCeYKU, - okoso 1,5 (mpm K3
Ha LWMHax).

Ons anddepeHumnansHOM 3allmTbl FTeHEPATOPOB N TpaHCOPMaTOPOB YyBCTBUTEIbHOCTb CrieayeT
nposepsTb Npy K3 Ha BbiBoAax. [Npn 9ToOM BHE 3aBNCUMOCTY OT 3HaYeHUIN KoadduumeHTa
YYBCTBUTENLHOCTU O/181 TMAPOreHepaTopoB N TypboreHepaTopoB C HENOCPEACTBEHHbLIM OXNTaXAeHNEM
NPOBOAHNKOB OOMOTOK TOK cpabaTbiBaHWS 3aLLUThbl CleqyeT NpUHMMaTb MEHEE HOMUHANBHOMO ToKa
reHeparopa (cm. 3.2.36). [Ansa aBToTpaHcopmMaTopoB 1 NOBbILLAKLLMX TPAHC(HOPMATOPOB MOLLHOCTbLIO
63 MB-A n 6onee Tok cpabaTbiBaHus 6€3 yyeTa TOPMOXEHNSA PEKOMEHAYETCHA NMPUHNMATb MeHee
HOMUMHanbHOro (018 aBTOTPaHCOPMATOPOB - MEHEE TOKA, COOTBETCTBYHOLLLErO TUMOBOW MOLLHOCTK). [ns
OCTanbHbIX TpaHchopMaTopoB MOLLHOCTLIO 25 MB-A 1 6onee Tok cpabaTbiBaHMs 6e3 yyeTa TOPMOXKEHNS
pekomMeHayeTCca NpuHUMaTh He 6onee 1,5 HOMUHaNBLHOro Toka TpaHcdopmaropa.

LonyckaeTcs CHMXKeHne KoadduumeHTa YyBCTBUTENbHOCTU AN anddepeHumanbHON 3almnThbl
TpaHchopmarTopa unmn 61o0Ka reHeparTop - TpaHchopMaTop A0 3Ha4YeHMs okoso 1,5 B cnegytoLmx
cny4yasix (B KOTOpbIx obecneveHne KoadurumeHTa 4yBCTBUTENBHOCTY OKOs10 2,0 CBA3AaHO CO
3HaYNTENBbHbLIM YCNOXHEHNEM 3aLNThbl UM TEXHNYECKN HEBO3MOXKHO):

npu K3 Ha BbIBOAAX HMU3LLErO HaNPSXKEHWS MOHUXKAaOLWMX TpaHC(OopMaTOpOB MOLLHOCTLIO MeHee 80
MB-A (onpepensieTcsi ¢ y4eTOM peryimpoBaHnst Hanpsi>XeHsl);

B PEXMME BKJIOHEHUSI TpaHchopMaTopa Mo Hanpsi>XeHne, a TakXKe A5 KpaTKOBPEMEHHbIX PEXXNMOB
ero paboTbl (HanpuMep, NpY OTKIIKOYEHUN OOHOWN N3 NUTAKOLLNX CTOPOH).

,D,J'Iﬂ pexXnma nogayvn Hanpsa>XeHmnda Ha noBpeXXaeHHble WnHbI BKII0YEeHEM OOQHOIro M3 nuTaroLlLnx
3NEMEHTOB [0MYCKAeTCs CHMXKEHNE KoadduLmeHTa YyBCTBUTENBHOCTY aNnga anddepeHumnansHom
3alnTbl LWUMH A0 3Ha4yeHust okono 1,5.

YKasaHHbI KoadhurumeHT 1,5 oTHoCcKTCa Takxke K anddepeHumanbHon 3allmTte TpaHcgopmaropa npu
K3 3a peakTopoM, yCTaHOBMIEHHbIM HA CTOPOHE HU3LLEro Hanpsi>XXeHus TpaHcgopmaTopa 1 BXOAALNM B
30Hy ero andgdepeHuymnansHon 3awmTbl. [1py HanMUMM gpyrmux 3amnT, OXBaTbIBAKOLLMX PeakTop U
yOOBNETBOPSAOLLMX TPEOOBaHNSAM YyBCTBUTENBHOCTM Npu K3 3a peakTopoM, YyBCTBUTENBHOCTb
onddepeHumanbHon 3awmnTel TpaHchopmartopa npu K3 B aTon Touke gonyckaeTcst He obecneynsathb.

5. I"Ionepequle ,D,I/Id)(bepeHLl,VlaJ'leble HanpaeJieHHblE€ 3alWTbl Napayie/ibHbIX JNHWUIA:

ONs pene Toka 1 pene Hanps>kKeHst MyCKOBOro opraHa KOMMIEKTOB 3auTbl OT MexxaydasHbix K3 n
3aMblKaHUM Ha 3eMJto - 0Koo 2,0 Npu BKJIKOYEHHbIX BbIK/OUATENSAX C 06EenX CTOPOH NOBPEXAEHHON
NHN (B TOYKE OANHAKOBOW YyBCTBUTENbHOCTU) 1 OKOJ0 1,5 Mpu OTKIIOYEHHOM BbIKtOYaTENE C
NPOTUBOMOJIOXHOW CTOPOHbI MOBPEXAEHHOW NNHNW;

ONs opraHa HanpaBfeHnst MOLLHOCTM HY/1IeBO NocneaoBaTeslbHOCTM - 0KoJ10 4,0 No MOLHOCTM U OKOJ10
2,0 NO TOKY 1 HaNPSKEHWUIO NPU BKITFOYEHHbIX BbIK/THOHATENSAX C 06enX CTOPOH U 0KOs10 2,0 MO MOLLHOCTH
1 okosno 1,5 No ToKy 1 HaNPSI>XEHUIO MPU OTKIIKOYEHHOM BbIKJ/IlO4aTENe C MPOTUBOMOIOXHOW CTOPOHbI;

OJ15 opraHa Hanpas/ieHNs MOLLHOCTU, BKJTFOYEHHOIO Ha MOJIHbIE TOK Y HaMps>KeHWe, Mo MOLLIHOCTY He
HOPMUPYETCS, a No TOKY - 0koso 2,0 Npu BKAOYEHHbIX BbIKOYATENSX C 06erx CTOPOH 1 okono 1,5 npu
OTKJ/IHOYEHHOM BbIK/IOHATENE C NPOTUBOMOIOXHON CTOPOHbI.

6. HanpaBneHHble 3alnTbl C BbICOKOYACTOTHOWM B/10KMPOBKO:

O opraHa HanpaBfeHns1 MOLLHOCTM 06paTHOM 1AW HY1IeBOW NOCNenoBaTeslbHOCTU, KOHTPOIMPYHOLLErO
Lenb OTKIIHOYEHMS, - 0KOs10 3,0 N0 MOLLHOCTMK, 0KOJ10 2,0 MO TOKY 1 HANPSI>KEHNIO;

ONS MYCKOBbIX OPraHoB, KOHTPOJIMPYOLWMX LieMb OTKOYEHUS], - 0Koo 2,0 N0 TOKY 1 Hanpsi>XeHuto,
okoJ10 1,5 Mo conpoTUBNEHMIO.
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7. OnddepeHumansHo-dasHbIE BbICOKOYACTOTHbIE 3aLMNThI:

ONS MYCKOBbIX OPraHoB, KOHTPOJIMPYIOLLMX LieMb OTKOYEHUS, - 0Koo 2,0 N0 TOKY 1 Hanpsi>XeHuto,
okoJ10 1,5 No conpoTMBNEHMIO.

8. TokoBble OTCeYKM 6e3 BblAEP>XKN BPEMEHW, yCTaHaBIMBaEMbIe Ha reHepaTopax MoLHOCTbo go 1 MBT
n TpaHcgopmarTopax, Nnpyn K3 B MecTe ycTaHOBKM 3awuThl - okoso 2,0.

9. 3awmTbl OT 3aMbIKaHUN Ha 3EMJIIO Ha KabesbHbIX IMHNSX B CETAX C U3ONIMPOBAHHOW HENTPabO
(DencTBylOLLME HA CUHAN NN Ha OTKJIIOYEHME):

0N 3aLUT, pearnpyroLLMX Ha TOKU OCHOBHOW 4acToThl, - okoso 1,25;
AN 3aLLUMT, pearvpyroLLmMX Ha TOKM NMOBbILWEHHbIX YacToT, - okosio 1,5.

10. 3awmTbl OT 3aMblkaHMin Ha 3emito Ha BJ1 B ceTax ¢ M3oMpoBaHHON HENTPanblo, OEeNCTBYOLWME Ha
CuUrHasn unn Ha oTK/to4YeHune, - okono 1,5.

3.2.22. [pun onpegeneHnmn KoapOULNEHTOB YyBCTBUTENBHOCTU, YKasaHHbix B 3.2.21,n.1,2.5n7,
Heo6XxoaMMO yUnTbIBaTb ClenytoLLee:

1. YyBCTBMTENBHOCTb MO MOLUHOCTU NHOYKLUMOHHOIO pesie HanpasfieHnsi MOLLHOCTY NMPOBEPSAETCS TOIbKO
npu1 BKJIIOYEHN €r0 Ha COCTaBNSAOLLME TOKOB U Hanpsi>keHWin o6paTHOM 1 Hy1eBOWA
nocnegoBaTe/IbHOCTEN.

2. YyBCTBMTENBHOCTb pesie HanpaB/ieHVst MOLLHOCTW, BbINOJIHEHHOIO MO CXEMe CpaBHEHUS (a6COMOTHBIX
3HaYeHui unn has), NPoBepPSETCA: NP BKIIKOYEHUN HA NOJHbIE TOK 1 HAMpsXXeHue - Mo TOKY; Npu
BKJTOUYEHMN Ha COCTaBNAOLLME TOKOB 1 HANPs>KEHWIN 06paTHOW 1 HYNIEBO NOCneqoBaTelbHOCTEN - Mo
TOKY U HaNpsiXKeHWHo.

3.2.23. [1ns reHepaTopoB, paboTaroLmx Ha COOPHbIE LWKHbI, YyBCTBUTEIbHOCTb TOKOBOW 3aLUNThl OT
3aMblKaHUM Ha 3eM/to B 0OOMOTKe cTaTopa, AEMCTBYHOLLEN HA OTKJIIOUYEHME, ONPEAENSETCS €€ TOKOM
cpabatbiBaHUs, KOTOPbIN AO/MKEH ObITb He 6onee 5 A. [lonycKaeTcs Kak UCKJIIoYEHNE YBENNYEHNE ToKa
cpabaTbiBaHus 0o 5,5 A.

[ns reHepaTopos, paboTatoLwyx B 6510ke ¢ TpaHChOopMaTOPOM, KOIMPULNEHT YYBCTBUTENBHOCTU
3aWnTbl OT 0OOHOMAa3HbIX 3aMbIKaHN Ha 3EMJTI0, OXBaTbIBAKOLLEN BCIO OOMOTKY CcTaTopa, A0J/IKEH ObITh He
MeHee 2,0; ANnsg 3alnTbl HANPS>KEHNST HYNIEBOW NOCNeAoBaTeNbHOCTM, OXBaTbIBAOLLEN HE BCO OOMOTKY
cTaTopa, HanpsKeHne cpabaTbiBaHWs OOIKHO ObITb HE 6bonee 15 B.

3.2.24. YyBCTBUTENBHOCTb 3aLUUT HA NEPEMEHHOM OMEPaTBHOM TOKE, BbIMOHAEMbIX MO CXEME C
OEeLyHTMPOBaHNEM 3/1IEKTPOMArHUTOB OTKJIHOUYEHWS], CNeayeT NPOBEPSTb C YYETOM OENCTBUTENBHON
TOKOBOW MOrpeLHOCTM TpaHCopMaToOpOB ToKa Noce AelyHTUPoBaHus. [pu 3TOM MUHMMarnbHOe
3HaveHne KoahprUMEHTa YyBCTBUTENBHOCTM 3NIEKTPOMArHUTOB OTKJ/IIOUEHUS, ONpeaensieMoe st
YCJIOBUSI X HaOeXXHoro cpabartbiBaHUs, AOSKHO 6bITb NprbnnanTtensHo Ha 20% 6onblue NPUHUMAEMOro
0151 COOTBETCTBYHOLLMX 3awmT (cM. 3.2.21).

3.2.25. HanmeHbLune KoadhrumeHTbl HyBCTBUTENBHOCTY AN pe3epBHbIX 3awmT npy K3 B KoHUe
CMEXHOro 3fIeMeHTa nan Hanbonee yaaneHHoro n3 HECKOJIbKNX NOCNenoBaTeNbHbIX 3/1IEMEHTOB,
BXOASLLMX B 30HY pe3epBMPOBaHMs, OOKHbI ObITb (CM. Takxe 3.2.17):

0151 OpraHoB ToKa, Hanpsi>XeHus1, ConpoTueieHns - 1,2;

[0S opraHoB HanpaBfeHNs MOLHOCTN 06paTHOM 1 HyNeBOW nocnegoBaTenbHoOCTeN - 1,4 MO MOLLHOCTU U
1,2 NO TOKY U HaMPSAXEHUIO;

0151 opraHa HanpasieHUs1 MOLLHOCTU, BKJTFOYEHHOIO Ha MOJIHbIE TOK U HANpPsiXXeHNe, He HOPMUPYETCS Mo
MOLLHOCTM 1 1,2 NO TOKY.
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Mpn oueHKe YyBCTBUTENBHOCTU CTYMNEHEN PE3EPBHbIX 3aLUT, OCYLLECTBSIOWMX 6nvKHee
pesepBupoBaHne (cMm. 3.2.15), cnegyeT NCXOAUTb U3 KO3 MULMEHTOB YyBCTBUTENBHOCTN, NPUBEAEHHbIX
B 3.2.21 oNs COOTBETCTBYIOLMX 3aLLNT.

3.2.26. [11191 TOKOBbIX OTCEYEK O€3 BbIAEPXKKN BPEMEHM, YCTAHABIMBAEMbBIX HA JIMHUSIX U BbIMOJTHSAIOLLINX
PYHKLMN OONONHUTENBHBIX 3aLUUT, KOIMMULNEHT HYBCTBUTENBHOCTN 0IKEH ObiTh 0koso 1,2 npu K3 B
MeCTe yCTaHOBKM 3aluTbl B Hanbonee 61aronpusaTHOM MO YCNOBUIO YyBCTBUTENBHOCTU peXnme.

3.2.27. Ecnn gencTBme 3alumTbl NOCNeayoLero aieMeHTa BO3MOXHO 13-3a 0TKasa BCneacTaune
He,D,OCTaTOHHOIZ YYBCTBUTESIbHOCTU 3alLLUUTbI npeablaylero afieMeHTa, To 4yBCTBUTEJIbHOCTU 3TUX 3aLUUNT
Heo6XxoaMMO cornacoBbiBaTb Mexay coboun.

[lonyckaeTcs He cornacoBbiBaTb MeXay COB0M CTyneHn aTUX 3almT, NpegHa3HavyeHHble ais ganbHero
pes3epBnpoBaHns, ecnn HeoTktoveHne K3 BcneacTeme HegocTaTovHOM YyBCTBUTENbHOCTU 3aLLUUTbI
nocrnenytoLlero anemMeHTa (Hanpumep, 3almTbl 06paTHON NocnenoBaTeIbHOCTN FreHepPaTopOB,
aBTOTpaHcOopMaToOpPOB) MOXET MPUBECTU K TAXKEbIM NOCNEACTBUSIM.

3.2.28. B ceTax C r/iyxo3a3eMeHHON HENTParnbio AOKEH ObIiTb BbIbpaH UCXOAs N3 YCIOBUIN PeNenHomn
3aLUTbl TAKOW PEXMM 3a3eMEHNS HenTpanen CUoBbIX TPaHCHOPMaTOPOB (T. €. pasmeLLeHne
TpaHChOPMaTOPOB C 3a3eMJIEHHOWN HENTPASLIO), MPY KOTOPOM 3Ha4YEeHUs1 TOKOB 1 HANPSXKEHNIA Npun
3aMblKaHUAX Ha 3eMslto obecrneynBaroT OENCTBMNE PENENHON 3aLUNTbl SNIEMEHTOB CETU NPU BCEX
BO3MOXKHbIX PEXMMaXxX 3KCrlyataunm anNeKTpUYeCcKon CUCTEMBI.

[lna noBblwaroLwmx TpaHcopMaTopoB 1 TpaHCOPMATOPOB C ABYX- 1 TPEXCTOPOHHUM NMUTAHMEM (M
CYLLECTBEHHOWN NOAMUTKON OT CMHXPOHHbIX 3NEKTPOABUraTenen Unm CUHXPOHHbIX KOMMNEHCATOPOB),
NMEIOLLMX HEMOJTHYHO N30M1SLNI0 OBMOTKM CO CTOPOHbI BbIBOOA HENTPANN, Kak NpasBusio, O/MKHO ObIiTb
WCKJTFOYEHO BO3HUKHOBEHME HEOOMYCTMMOIO /18 HUX pexxnma pabdoTbl C M30/IMPOBAHHOM HENTPASbIO Ha
BblOENMBLUMECS LWMHbI UK yyacTok cetn 110-220 kB ¢ 3ambikaHneM Ha 3emito ogHon asbl (CM. 3.2.63).

3.2.29. TpaHchopmMaTopbl ToKa, NpegHasHaydeHHble /15 MMTaHNS TOKOBbIX Lienen YCTPONCTB penenHom
3awmTbl oT K3, 0omKHbl yooBNeTBOPSATh CriedyolwymM TpeboBaHmsM:

1. B uensax npenoTBpaLleHns U3nuwHnX cpabartbiBaHuin 3awmTbl npy K3 BHe 3aumiaemMon 30HbI
NOrpeLwHoCTb (MofHas Ny ToKoBasl) TpaHCopMaTopOoB TOKa, Kak npasusio, He Oo/KHa NpeBbiwaTb
10%. Bonee BbICOKME MOrPELLHOCTIM AOMYCKAKTCA NPY MCMNOIb30BaHNM 3awmnT (Hanpumep,
anddepeHumnanbHas 3awmTa WH ¢ TOPMOXEHNEM), NPaBUiibHOE AENCTBUE KOTOPLIX NPU NOBbILLEHHbIX
MOrpeLHOCTAX 06ecnevYnBaeTCsi C MOMOLLbIO CleunanbHbIX MeponpuaTui. YkadaHHble TpeboBaHus
[O/MKHbI cobntoaaTbes:

Oona ctynenryarbiX 3alnT - NMpn K3 B KOHLLE 30HbI ,D,eVICTBI/IFI CTyneHun 3anTbl, a OoJid HanpaBieHHbIX
CTyneH4aTbIX 3alUnT - TakK>XXe N Npn BHELWHEM K3;

Ona oCTallbHbIX 3allUT - NMPpY BHELWHEM K3.

LOna opudpcepeHumanbHbIX TOKOBbLIX 3aLUMT (LWKWH, TpaHCOPMaTopOB, FEHEPaTOPOB U T. M.) AO/MKHA ObIThb
yuyTeHa nonHas NnorpeLHoCcTb, A8 OCTallbHbIX 3aLUT - TOKOBasi MOrpPeLHOCTb, a NPU BKIIOYEHWUN
nocnegHnX Ha CyMMy TOKOB ABYX Uin 6onee TpaHCGOopMaTopoB Toka 1 pexxume BHelwHnx K3 - nonHas
NOrpeLUHOCTb.

Mpu pacyeTax OOMNyCTVMMbIX HArpy3oK Ha TpaHCchopMaTopbl TOKa AOMYCKaETCA B KAYECTBE UCXOQHOM
NPUHMMAaTb MOJTHYHO MOrPELIHOCTb.

2. TokoBasi NOrpeLHOCTb TpaHChopPMaTOPOB ToKa B LiENsX NPeaoTBpalleHnst 0TKasoBs 3aluTbl npu K3 B
Hayane 3alMLLaeMol 30HbI He JOKHA NPEeBbILLaTh:
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Nno yCcnosnsam MOBbILLIEHHOW B|/|6pa|_|,v||/| KOHTaKTOB peJie HanpaB/ieHNA MOLLHOCTU UJIN pee ToKa -
3Ha4YeHUN, OonyCTtuMbIX Ond Bbl6paHHOFO Tna pene;

Mo yCnoBMsIM NpegenbHO AONyCTMMON OJ1s1 pefie HanpasieHns MOLLHOCTY 1 HanpaBs/ieHHbIX pere
COMPOTUBEHNIA YrNIOBOWN NorpelHocT - 50%.

3. Hanpsi>xeHune Ha BblBOgax BTOPUYHOM 06MOTKKM TpaHcdopmMaTopoB Toka npu K3 B 3awimuiaemMon 30He
He JO/MKHO NpPeBbIWaTb 3Ha4YeHMs!, 4ONYCTUMOro Osist yctpornctea P3A.

3.2.30. TokoBble Lenu an1eKTpon3MepuTeNbHbIX MPUG0POB (COBMECTHO CO CHETUMKAMMN) U PENENHON
3aWnTbl OMXKHbLI BbITb NPUCOEANHEHDI, KakK NPaBuio, K pa3HbiM 06MOTKaM TpaHcopMaTopoB ToKa.
[lonyckaeTcsa nx npucoeanHeHne K 0gHon o6MOTKe TpaHchOopMaTopoB TOKa Mpu YCIIOBUN BbINOHEHNUS
TpebosaHnin 1.5.18 n 3.2.29. lNpun 3TOM B Lenn 3almnT, KOTOPbIE MO NPUHLUMUMIY OEeNCTBUS MOTyT paboTaTb
HernpasuSibHO NPW HapyLUEeHNW TOKOBbIX Liernen, BKII0YeHWe 3N1eKTPON3MepUTesbHbIX Mprbopos
[OMNyCcKaeTCs TONbKO Yepes NMPOMEXYTOUHbIE TpaHCHOPMaTOopbl TOKa U NPy YCAOBUN, YTO
TpaHchopmaTopbl TOKa yAOBNETBOPSAIOT TpeboBaHusaM 3.2.29 npn pa3oMKHYTOM BTOPUYHON Lienin
NPOMEXXYTOYHbIX TPaHCHOPMaTOPOB TOKA.

3.2.31. 3awmTy C NPMMEHEHNEM PENE NPSIMOro AENCTBUS, Kak NePBUYHbIX, TaK 1 BTOPUYHbBIX, 1 3aLLUTbI
Ha NepeMeHHOM onepaTBHOM TOKE PEKOMEHAOYETCS NPUMEHSTL, €CNU 3TO BO3MOXHO U BEOET K
YNPOLLEHNIO 1 YOELLEBNEHNIO 3/IEKTPOYCTAHOBKMN.

3.2.32. B kayecTBe MICTOYHMKA NEPEMEHHOIO OnepaTUBHOIro Toka ans 3awmt ot K3, kak npasuno,
cnenyeT Ucnonb3oBaTb TpaHCchOopMaTOpbl TOKa 3aLMLLAaeMOro afiemMmeHTa. [JonyckaeTcs Takxe
Ncnonb3oBaHme TpaHCOPMaTOPOB HaNPSXKEHMS UM TPaHCHOPMaTOPOB COOBCTBEHHbIX HYXX.

B 3aBMCUMOCTW OT KOHKPETHbIX YCNOBUIN [OKHA ObITb NPUMEHEHA O4HA U3 CIIEAYIOLNX CXEM: C
OeLyHTMPOBaHNEM 3/1IEKTPOMAarHNTOB OTKJIIOUYEHMS BbIKKOHYaTeNen, C UCNoNb30BaHNEM 6/10KOB NUTaHWS,
C NCMONb30BaHMEM 3apsSOHbIX YCTPOMNCTB C KOHOEHCATOPOM.

3.2.33. YcTponcTea penernHon 3alumTbl, BbIBOANMbIE N3 paboTbl MO YCNOBUSM pexXnma CETH,
CeNneKTnBHOCTU ,D,GIZCTBVIH nnan no apyrum npunymnHam, 0ojKHbl UMEeTb cneunarbHble I'Ipl/lCI'IOCOﬁJ'IeHVIH Aand
BblBOAA X N3 paboTbl onepaTBHbLIM NEPCOHATOM.

[ns obecneyeHnst aKcnyaTaumoHHbIX MPOBEPOK U UCMbITaHWIA B CXeMax 3allnT cnegyeT
npenycMmatpusatb, rge 3To Heo6XoaMMOo, UCNbITaTeNbHbIE 6/TIOKU U U3MEPUTENbHbIE 3a)KNMbI.

3awuTta TypOboreHepaTopoB, paboTaroLWwmnx HeNocpenCcTBEHHO Ha COOPHbIE LWUHbI
reHepaTopHOro HanpsHKeHus

1

TpeboBaHusMun, npreedeHHbIMK B 3.2.34-3.2.50, MOXXHO PyKOBOACTBOBATLCS U 1 APYIrUX MrEHEPaTopoOB.

3.2.34. [1nsa TypboreHepaTopos Boiwe 1 KB MowHocTeo 6onee 1 MBT, paboTaroLLmx HenocpeacTBeHHO
Ha COOPHbIE LWMHbI FEHePaTOPHOro HaMNpPsAXKeHWs!, A0KHbI ObITb NPeayCMOTPEeHbl YCTPONCTBa penenHom
3alnTbl OT CNenyLLMX BUAOB NOBPEXAEHNI U HAPYLUEHUIA HOPMalTbHOMO pexxumMa paboThbl:

1) MHOrohasHbIX 3amblkaHi B 0OMOTKE cTaTtopa reHeparopa 1 Ha ero BbiIBOAaAX;

2) ogHOasHbIX 3aMbIKaHN Ha 3eEMITI0 B OOMOTKE CcTaTopa;

3) OBOWHbIX 3aMblKaHWI Ha 3eMJIt0, OAHO U3 KOTOPbIX BO3HUKIIO B 0OMOTKE cTaTopa, a BTopoe - BO
BHELLHEN CeTu;
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4) 3amblkaH MeXXay BUTKaMn ogHon a3kl B 06MOTKe cTaTopa (Mpy HanM4mMmn BbiBEAEHHbIX
napannenbHbIX BETBEN OOMOTKNY);

5) BHeWwHnx K3;
6) neperpysku Tokamm obpaTHOM NOCne[oBaTeNbHOCTY (AN reHepaTopoB MOLLHOCTLI0 6onee 30 MBT);
7) CUMMETPUYHOW Neperpy3kn 06MOTKM CTaTopa;

8) neperpysky 06MOTKM poTopa TOKOM BO36Y>XAEHWS (018 reHepaTopOoB C HeNoCpeACTBEHHbIM
oxNnaxxfaeHnem NpoBoaHNKOB 06MOTOK);

9) 3aMblKaHNA Ha 3eMJ1H0 BO BTOpOM TO4YKe uenm Bo36y>|<,qu|/|;|;

10) aCMHXPOHHOrO pexxma ¢ noTepen BosbyxaeHus (B cooTBeTcTUM C 3.2.49).

3.2.35. [1nsa TypboreHeparTopos Boiwe 1 KB mowwHocTeo 1 MBT 1 MeHee, paboTaroLmx HENOCPEeACTBEHHO
Ha cOOpHbIE LWNHbBI FEHEPATOPHOro HaNpPs>XXeHWs, CnenyeT NpegycmaTpuBaTb YCTPONCTBO pefieiHom
3awmTbl B cooTBeTCcTBUM € 3.2.34, n. 1-3, 5, 7.

[ns TypboreHepatopos o 1 kB mowwHocTbio o 1 MBT, paboTtatoLlwmx HenocpencTBEHHO Ha COOPHbIE
LUMHbI FEHEPAaTOPHOro HaNPS>XKEHWS, 3aUTyY PEKOMEHAYETCS BbINONHATE B cooTBeTCTBUM € 3.2.50.

3.2.36. [1n5 3awnTbl OT MHOroasHbIX 3amMbiKaHni B 06MOTKe cTaTtopa TypboreHepaTopos Bbiwe 1 kB
MOLLHOCTbLIO 6oniee 1 MBT, nmetomnx BbiBOObl OTAENbHbIX (ha3 CO CTOPOHbI HENTPanu, AoIKHa 6bITb
npenycMoTpeHa npoposbHas auddepeHumanbHas TokoBas 3alumTta (MCkaveHre cM. B 3.2.27). 3awuTa
[O/MKHa AeCTBOBaTb Ha OTK/IIOYEHME BCEX BbIK/KOYATENEN reHeparopa, Ha raweHue nons, a Takxe Ha
OCTaHOB TypPOUHBbI.

B 30HYy oencTBus 3amThl KpOMe reHeparopa 4O/ KHbI BXOOAUTb COeANHEHNSI reHepaTopa co COOpPHbIMIA
LUMHaMW 3MeKTpoCcTaHUMN (00 BbIKNOYaTens).

MpoponbHas auddepeHumanbHaa ToKoBas 3allmTa OOSKHA ObITb BbINOSIHEHA C TOKOM cpabaTbiBaHUS He
6onee 0,6

Lrm

[ns reHepaTopoB MowHOCTL0 A0 30 MBT ¢ KOCBEHHbBIM OXNaXXAeHNEM OOMYCKAETCS BbIMOSHATL 3aLUnTy
C TOokoM cpabartbiBaHus 1,3-1,4

Lrm

KOHTpO/Ib HEMCNPaBHOCTM TOKOBbIX LIENen 3aluTbl CrieQyeT npeaycMaTpmBaTh Npu Toke cpabaTbiBaHus
3awunTbl bonee

Lrm

MpoponbHasa anddepeHunanbHas ToKoBas 3almTa OO/KHA ObITb OCYLLECTBIEHA C OTCTPONKON OT
nepexodHbIX 3HA4YEeHNIN TOKOB HebanaHca (HanpuMmep, pene ¢ Hacbiwarwmmmncs TpaHcdopmaropamm
TOKa).

3awuTy cnenyeT BbINOHATL TpexdasHom TpexpenenHon. s reHepatopoB MoLwHocTbio go 30 MBT
3almMTy JONYyCKaeTCs BbINOMHATL ABYX(a3HOM ABYXPeNenHon Npy Haanymm 3allmTbl OT ABOVHbIX
3aMblKaHUN Ha 3eMJILo.
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3.2.37. [1ns 3awmTbl OT MHOroasHbIX 3amMblKaHn B 0OMOTKE cTaTopa reHepaTopoB Bbiwe 1 kB
MoOLLHOCTbLIO 0o 1 MBT, paboTaroLmx napanfiensHo ¢ ApyrMMy reHepartopamm nnm
9NEKTPOSHEPreTUYECKON CUCTEMON, AOMKHA ObITb NPedyCcMOTpeHa TOKOBas oTceyka 6e3 BbloepiKKn
BPEMEHM, yCTaHaBMBaeMasi CO CTOPOHbI BbIBOLOB reHeparopa K CO0opHbIM WwWinHaMm. Ecnm Tokosas
OTCeuYKa He yOoBNeTBOPSET TPebOBaHNSAM YyBCTBUTEIBHOCTY, BMECTO HEee 0MNYyCKaeTCcs ycTaHaBMBaTb
NPOAONBLHYIO AnddepeHLManbHy0 TOKOBYIO 3aLLMTY.

MprMeHeHe TOKOBOW OTCEYKM B3ameH anddepeHLmnanbHOM 3amTbl AONYCKAeTCs U 018 FeHepaTopoB
6onbLuert MOLLHOCTH, HE UMEIOLLIMX BbIBOAOB (a3 CO CTOPOHbI HENTpasw.

[ns ognHo4vHo paboTatoLmx reHepaTopoB Bbiwe 1 KB MoLHocTbio Ao 1 MBT B kayecTBe 3alnThbl OT
MHOrodasHbIX 3aMblkaHn B OOMOTKe CcTaTopa CcnenyeT UCnonb3oBaTh 3almTy OT BHEWHNX K3 (cm.
3.2.44). 3awmTa go/KHa OeNCTBOBaTh HA OTK/IKOYEHME BCEX BbIK/THOYATENEN FreHepaTopa 1 ralieHne ero
nonsi.

3.2.38. [1ns 3awmTbl reHepaTopoB Bbiwe 1 KB oT ogHodasHbIX 3aMbikaHWii Ha 3eMs1to B 06MOTKe cTaTtopa
npn eCTECTBEHHOM EMKOCTHOM TOKE 3aMblKaHusi Ha 3eMnto 5 A n 6onee (HE3aBUCUMO OT HaMuUs nn
OTCYTCTBUS KOMMEHcauuu) OoKHa 6bITb NpegyCcMOTpeHa TOKOBas 3aluTa, pearpyrowas Ha NosHbIN
TOK 3aMbIKaHWUS Ha 3EMJII0 WX Ha ero COCTaBNAOLLME BbICLUNX rapMOHUK. [1pn HeobxoomMmocTn ons ee
BKJIIOYEHMSI MOTYT ObITb YCTaHOBMAEHbI TPaHC(OpMaTOpPbl TOKa HYNIEBOW NOCEA0BaTENbHOCTY
HEenoCcpPenCcTBEHHO Y BbIBOOOB reHepatopa. lNpruMeHeHne 3alumTbl PEKOMEHOYETCS U MPU EMKOCTHOM TOKE
3aMblKaHUs Ha 3emt0 MeHee 5 A. 3awumTta gomkHa 6bITb OTCTPOEHA OT NEPEXOAHbIX NMPOLLECCOB U
JencrteoBaThb, Kak B 3.2.36 nnn 3.2.37.

Korga 3awmra oT 3amMblKaHni Ha 3EMJII0 He yCTaHaBNMBaETCS (Tak Kak Npy eMKOCTHOM TOKe 3aMblKaHus
Ha 3eMJIl0 MeHee 5 A oHa HevyBCTBUTESIbHA) U HE OEeNCTBYET (HanpuMep, Npu KoMneHcaumm
€MKOCTHOrO TOKa B CETM FreHepaTOPHOro HaNPSXXeHNs), B Ka4ecTBe 3allyTbl FeHepaTopa OT 3aMblKaHNI
Ha 3eMJTH0 MOXET MCNOb30BaTbCs YCTAHOBNEHHOE Ha LUMHAaxX 1 OENCTBYIOLLEE HA CUrHan YCTPONCTBO
KOHTPOJIS N305LMN.

3.2.39. lNpun ycTaHOBKEe Ha reHepartopax TpaHcgopMaTopa ToKa Hy/1IeBON NnocneaoBaTesibHOCTU 1S
3aLlLmnTbl OT 0gHOMa3HbIX 3aMblKaHWI Ha 3eMJI0 OOKHA ObiTb NpenyCMOTpeHa TOKOBas 3alyuTa ot
OBOWMHbIX 3aMblKaHUN Ha 3eMJ1t0, MPUCOeANHAEMast K 3TOMy TpaHchopMaTopy Toka.

,D,J'IH NnoBbIWEeHNA HAaOe>XHOCTU ,D,GVICTBI/IH npu OOMbLUNX 3HAYEHUSAX TOKA cnenyet NpMeHATb peJie C
HacbIWaroLwmmMes TpaHcopmMaTopoM Toka. JTa 3awmTa gosmkHa ObiTb BbiNosiHEHA 6€3 BblAEPXKKN
BPEMEHW 1 OEeNCTBOBATb Kak 3aluTa, ykasaHHas B 3.2.36 nnn 3.2.37.

3.2.40. [1ns 3awnTbl OT 3aMblKaHUN MeXy BUTKaMmm ogHom asdbl B 0OMOTKe cTatopa reHeparopa ¢
BbIBEOEHHbIMW NMapasiiesibHbiIM/ BETBAMU OOJI>KHA nNpeaycMaTpmBaTbCA OAHOCUCTEMHAsA nonepevyHasa
anddepeHumnanbHas TokoBas 3awmTa 6e3 BblAepP>KKW BPEMEHM, OeNCTBYOWAs Kak 3allmTa, yKasaHHasi B
3.2.36.

3.2.41. [1nsa 3awmTbl reHepaTopoB MOLLHOCTLIO 6o51ee 30 MBT oT TokoB, 06yCNOBIEHHbLIX BHELLUHMMU
HeCMMMETPUYHbIMK K3, a Tak)Ke OT Neperpys3kn TOKOM 06paTHOM NocnenoBaTeNbHOCTY crienyeT
npenycMmatpuBaTtb TOKOBYHO 3alUMTy 06paTHOM NoCeqoBaTelbHOCTW, AENCTBYHOLLYIO HA OTKJIIOYEHME C
OBYMS BblAEpP>XXKaMu BpemeHu (cMm. 3.2.45).

[nsi reHepaTopoB C HEMOCPEACTBEHHBIM OXNaXXAEeHNEM NPOBOAHNKOB OOMOTOK 3alnTy cnegyer
BbIMOMHATb CO CTYMNEHYaTon Unn 3aBUCUMON XapaKTEPUCTUKON BbiOEPXXKN BpeMeHW. [1pn aTom
CTyrneH4aTas 1 3aBUCMas XxapakTePUCTMKKM Npu BTOPbIX (bonee BbICOKMX) BbIAEPXKKAX BPEMEHN He
DOMKHbI ObIThb BbILLE XapaKTePUCTUKN OONYCTUMbIX NEPErpy30K reHepaTopa TOKOM obpaTHom
nocneaoBaTenNbHOCT.
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[ns reHepaToOpOB C KOCBEHHbIM OXNaXKAeHEeM NMPOBOAHNKOB OOMOTOK 3aLUUTy CNedyeT BbINOMHSATb C
He3aBNCMOW BblOEP>KKOW BPEMEHN C TOKOM cpabaTbiBaHust He 6onee AonyCTMMOro O reHepaTopa npu
NMPOXOXKAEHWM MO HEMY TOKa 06paTHOI NOCNEA0oBaTENbHOCTY B TEYEHME 2 MUH; MEeHbLUIAs Bbloep>kka
BPEMEHM 3alUNTbl He A0JIKHA NPEeBbIWATh AONYCTUMON ANUTeNbHOCTM AByXxda3Horo K3 Ha BbiBogax
reHeparopa.

TokoBas 3awuTa o6paTHOM NoCcenoBaTeNbHOCTW, AENCTBYOLAA Ha OTK/IOYEHWE, OOMKHA BbiTb
ponosnHeHa 6onee YyBCTBUTESbHLIM 3/IEMEHTOM, AENCTBYOLLMM Ha CUrHaN C HE3aBMCUMOW BbIOEPIKKOMN
BpeMeHU. ToK cpabaTbiBaHUSA 3TOro afieMeHTa Ao/KeH ObiTb He 6onee OUTENbHO ONYCTUMOro TokKa
obpaTtHo nocnenoBaTeNbHOCTN 1S JaHHOMO TuMna reHeparopa.

3.2.42. [1nq 3amTbl reHepaTopoB MOLLHOCTLIO 6oee 30 MBT OT BHELUHMX CUMMETPUYHbIX K3 gomkHa
ObITb NpefycMoTpeHa MakcuMarbHas TOKoBas 3alimTta ¢ MUHUMarbHbIM MYCKOM Hanpsi>XeHus,
BbINOMHSAEMast OOHMM pefie TOKa, BKIOYEHHbIM Ha (pasHbIv TOK, U OAHUM MUHUMAasbHbIM pene
HanpsH>KeHNs, BKIOYEHHbIM Ha MexXaydasHoe Hanpsi>keHne. Tok cpabaTtbiBaHWs 3allmTbl AOIKEH ObiTh

okono 1,3-1,5 Lo
, @ HanpshkeHnem cpabaTbiBaHus - okoso 0,5-0,

Uam

Ha reHepaTtopax ¢ HenocpeaCcTBEeHHbIM OXIaXXOEHNEM NPOBOAHUKOB 06MOTOK BMECTO YKa3aHHOW
3alUTbl MOXET bbITb YCTaHOB/IEHA OfHOPEeNelHaa ANCTaHUMOHHAs 3allmTa.

3.2.43. [1ns 3awmnTbl reHepaTopoB MOLLHOCTLIO 6onee 1 MBT go 30 MBT o1 BHewHux K3 cnenyet
NPUMEHSTb MaKCMasibHY0 TOKOBYIO 3aLLMTy C KOMOMHNPOBAHHBIM MYyCKOM HaMnpPsi>XeHWUS, BbINOSTHEHHbBIM
C OAHVUM MUHUMaJbHbIM PEefie HanpPs>XXeHUs!, BKIFOYEHHbIM Ha MeXay(dasHoe Hanpsi>XeHne, 1 OgHUM
YCTPONCTBOM (hUNbTP-pene HanpsiXXeHns obpaTHON NocnenoBaTesibHOCTU, PaspbiBaOLLVM LiEMb
MUHUMAsIbHOIO pesie Hanps>kKeHus.

Tok cpabaTbiBaHMs 3aLMTbl U HANps>XXeHne cpabaTtbiBaHUsi MUHUMAaNbHOMO OpraHa Hanpsi>keHns cnegyet
NPVHMMAaTb PaBHbIMU YKadaHHbIM B 3.2.42, HanpskeHne cpabaTbiBaHUs ycTponcTea hunbTp-pene
Hanpsi>XeHus obpaTHol nocnegosaTenbHocTM - 0,1-0,12

Ugenn

3.2.44. [1nsa reHepaTopoB Bbiwe 1 KB mowHocTbio Ao 1 MBT B kadecTBe 3alnTbl OT BHelWHUX K3 gonxkHa
ObITb NPUMEHeHa MakKcUmasibHas TOKOBas 3alluTa, npucoeuHsaemMas K TpaHcgopmaropam Toka co
CTOPOHbI HenTpanu. YCTaBKy 3awuTbl CriegyeT BblbupaTb N0 TOKY Harpy3ku ¢ HEO6XOANMbIM 3arnacom.
[onyckaeTcsa Takxxe NpUMEHEHNE YNPOLLEHHOW MUHNMANbHOWN 3alUnTbl HanpsixxeHns (6e3 pene Toka).

3.2.45. 3awnTa reHepaTtopoB MOLLHOCTbIO 6onee 1 MBT OT TOKOB, 06YCNOBAEHHbIX BHELWHUMN K3,
[OMKHa ObITb BbINOSIHEHA C COOMOAEHNEM CneayroLLmMX TPeboBaHNA:

1. 3awmTy crnenyeT NpUCOeoUHATL K TpaHchopMaTopam TOoKa, yCTaHOBMIEHHbIM Ha BbIBOLAX reHepaTopa
CO CTOPOHbI HENTPanu.

2. rlpl/l Hannymm ceKuMoHnpoBaHMA LNH reHepaTopHOro Hanpsa>keHnsa 3almnTy crnenyeT BbINONHATL C
OBYM4A BblOep>XKaMn BpeMeHU: C MEHbLLEN BbI,D,ep)KKOI7I - Ha OTK/Il04eHNe COOTBETCTBYHOLLNX CEKLUMOHHbIX
1 LUMHOCOEANHUTENbHOIO BbIK/toUaTesnen, ¢ 60NbLUEN - HA OTKITIOYEHME BbIKNIoYaTens reHeparopa un
rawieHme nong.



3.2.46. Ha reHepaTopax ¢ HenocpencTBeHHbIM OXTaXAeHNEM NPOBOAHNKOB OOMOTOK A0JIKHA BbITb
npenycMoTpeHa 3almuTa potopa OT Neperpys3kun npn paboTe reHepaTopa Kak C OCHOBHbIM, TaK U C
pes3epBHbIM BO3OY>XAEHNEM. 3alUnTy CeayeT BbiNOSHATb C HE3ABUCUMON NN 3aBUCMMON OT ToKa
BbIOEPXKKOWN BPEMEHUN 1 pearnpyroLLen Ha NOBbILEHWE HAMPSOKEHNS UK ToKa B 06MOTKe poTopa. 3awumta
[O/MKHa AeNCTBOBATb Ha OTKJIIOUEHME BbIK/ItoYaTensa reHeparopa v raweHue nonsi. C MeHbLuen
BblOEP>KKOWN BPEMEHW OT 3alUMTbl AOJIKHA MPOM3BOANTLCS pa3rpyska poTopa.

3.2.47. 3awyta reHepaTopa OT TOKOB, OOYCIOBNEHHbBIX CUMMETPUYHON Neperpy3kom, A0KHa ObITb
BbINOJIHEHA B BUAE MaKCUMarbHON TOKOBOW 3aLLUNThI, AENCTBYIOLLEN HA CUrHAM C BbIAEPXXKOW BPEMEHN 1
NCnonb3ytoLLern TOK ogHon hasbl cTaTopa.

[na pasrpy3kn 1 npy HEO6XOANMOCTM L1 aBTOMATUYECKOrO OTKJIIOYEHNS reHeparopa ¢
HenocpencTBEHHbIM OXNaXAEHNEM NPOBOAHNKOB OBMOTOK NPU CUMMETPUYHBIX Neperpyskax
[OrMycKaeTCs UCMOoJb30BaTh 3alUMTy pOTOPa, BbIMOIHAEMYO corfiacHo 3.2.46 1 pearvpyroLLyto Ha
neperpysku potopa, ConpoBoOXAaroLLMe CUMMETPUYHbIE Neperpy3kn TypboreHepaTopos.

3.2.48. 3awuTa OT 3aMblKaH1In Ha 3eMJIt0 BO BTOPOW TOYKE Lienu Bo3by>xaeHnst TypboreHepaTopos
OOJKHa ObITb NpenyCcMOTPeHa B OOHOM KOMIMJIEKTE Ha HECKOJbKO (HO He Boree Tpex) reHepaTopoB C
6MM3KUMKN NapameTpamu Lenen Bo36y>kKaeHns. 3alumTta go/kHa BKoYaTbCs B paboTy TONBKO Npu
NosiIBNEHNN 3aMblKaHUS! Ha 3eMJ1t0 B OHOW TOUKE Lenu Bo30Y>XOEHWS, BbISIBJIIEMOrO NPW NeproaNYeCcKoM
KOHTporne nsonaumm (cMm. rn. 1.6). 3awmrta go/kHa OecTBOBaTb Ha OTK/IHOUYEHME BbiKtoYaTens
reHepaTopa W ralleHue nonsi Ha reHepaTopax ¢ HenocpencTBEHHbIM OXaXKAEHEM NPOBOAHNKOB
0OMOTOK U Ha CUrHas UK Ha OTK/IIOYEHWE Ha reHepaTopax ¢ KOCBEHHbIM OXNTaXKAeHNEM.

3.2.49. Ha TypboreHepaTtopax ¢ HeNocpenCcTBEHHbIM OXTaXXAEHNEM NPOBOLAHMKOB OOMOTOK
pekoMeHAyeTCcs yCTaHaBNmBaTb YCTPOMCTBA 3almThl OT aCUHXPOHHOIO pexmnma ¢ notepen
BO30Yy>aeHus. [lonyckaeTcs BMECTO 3TOro npefycMarprBaTb aBTOMaTUYECKOE BbiIBIIEHNE
ACVHXPOHHOIO peXXrMa TOMBKO MO MOMOXKEHUIO YCTPONCTB aBTOMaTU4eCKOoro raweHus nons. Mpwm
OeNCTBMM yKa3aHHbIX YCTPOWCTB 3allnTbl UAv npu oTkaodeHnn ATl Ha reHepaTopax, AonyCKarLLmMx
ACVHXPOHHbIN PEXUM, OO/MKEH NoaaBaTbCs CUrHan o notepe Bo36y>XaeHus.

"eHepaTopbl, He gonycKaroLle aCUHXPOHHOIO peXxmnma, a B yCnoBusix geduumra peakTBHON MOLLHOCTU
B CMCTEME N OCTallbHble reHepaTopbl, NOTEPSBLUME BO3BY>XXAEHNE, OOMKHbI OTKIHOYATLCS OT CETU Npu
OeCTBMM YKadaHHbIX YCTPOWCTB (3aLUnTbl U aBTOMATUYECKOrO ralleHns nons).

3.2.50. 3awuTty reHepatopos o 1 kB mowHocTbio go 1 MBT ¢ He3a3eMneHHOM HENTPasbio OT BCEX
BUOOB NOBPEXAEHN N HEHOPMAaSIbHbIX PEXMMOB pPaboTbl CNeAyeT OCYLLLECTBNATL YCTAHOBKOW Ha
BbIBOAAX aBTOMATUYECKOro BbIK/ItoHaTeNs C MakCMabHbIMU pacLennUTENSMN UV BbIKoYaTens ¢
MakcrMasibHOM TOKOBOW 3aLLmTon B ABYyX(Ha3HOM NUcnosiHeHN. [py Hanmyum BbIBOAOB CO CTOPOHbI
HEeNTpann ykasaHHyr 3aLUnTy, eC/ii BO3MOXKHO, CledyeT NPUCOeauHATbL K TpaHcopMaTopam Toka,
YCTaHOB/EHHbIM Ha 3TUX BbIBOAAX.

[lns yKasaHHbIX FreHepaTopPOB C IyX03a3eMJIEHHOWN HENTPabIO 3Ta 3almTa AoJIKHA ObiTh
npenycMoTpeHa B TpexdasHOM MCMOSTHEHWUN.

3awumTa TpaHchopmaTopoB (aBToTpaHCHOPMaATOPOB) C OOMOTKOMN BbICLLErO
Hanps>xeHus 3 KB n Bbiwe n wyHTUpyowmx peakropos 500 kB

1
3.2.51. [1na TpaHcchopmaTopos
DOMKHbI ObITb NPeayCMOTPEHbI YCTPONCTBA PENENHON 3alMTbl OT CNeayroLLmMX BUOOB NOBPEXAEHNN U
HEHOPMasIbHbIX PEXNMOB PaboThbl:
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3aech 1 panee B pasg. 3 TepMuH "TpaHchopmaTopbl”' pacnpocTpaHsaeTcs 1 Ha aBToTpaHchopmaTopbl
(coOTBETCTBYHOLLMX HANPSXKEHNIN U MOLLIHOCTEN), eC/IN B TEKCTE HE AeNaeTcs crneumanbHON OroBOpKu.

1) MHOroasHbIX 3amMblKaHU B 0OMOTKaXx 1 Ha BbiBOOAX;

2) ogHoa3HbIX 3aMblKaHWU Ha 3eMJTI0 B 0OMOTKE U Ha BbIBOAaX, NMPUCOEANHEHHbIX K CETU C
ryXx03a3eM/IeHHON HENTPAabIO;

3) BUTKOBbIX 3aMblKaH1in B 0OMOTKaXx;

4) TOKOB B 0O6MOTKax, 06yCNOBEHHbIX BHEWHUMN K3;
5) TokoB B 06MOTKax, 06yCNOBNEHHbIX NEPErPY3KON;
6) NOHMXXEHNS YPOBHS Macna;

7) YacTuyHoro npobosi nsonsaumm sesogos 500 kB;

8) ogHohasHbIX 3amblkaHni Ha 3emito B ceTsx 3-10 kB ¢ n3onmpoBaHHOM HenTpanbto, ecnm
TpaHchopMaTop NUTaET CETb, B KOTOPOW OTK/OUEHNE 04HO(A3HbIX 3aMbIKaHWI Ha 3eMJI0 HE0HXO0OUMO
no TpeboBaHuaAM 6esonacHocTu (cM. 3.2.96).

PekomeHayeTcs, KpOMe TOro, NPMMeEHeHNEe 3aLMTbl OT 0gHOMAa3HbIX 3aMblKaHUN Ha 3EMJTIO Ha CTOPOHE
6-35 kB aBTOTpaHchopmMaTopoB C BbiCMM Harnps>xeHnem 220 KB 1 Bbiwle.

3.2.52. [1nsa wyHTmpyrowmx peaktopos 500 KB cnegyeT npegycmMaTpvBaTb YCTPOMCTBA PeNenHon 3alnTbl
OT CnenyLmx BUAOB NMOBPEXOEHNA N HEHOPMAasTbHbIX PEXNMOB paboThbl:
1) ogHodasHbIX 1 OBYX(dasHbIX 3aMblKaHWin Ha 3eMJt0 B 0OMOTKaxX 1 Ha BblBOAAX;

2) BUTKOBbIX 3aMblKaH1in B 0OMOTKaXx;

3) NOHMXKEHME YPOBHS Macna;

4) yacTM4HOro NpPobos N30NALNN BBOLAOB.

3.2.53. [a3oBag 3awmTa OT NOBPEXOEHNIN BHYTPU KOXKYXa, COMPOBOXAAOLLMXCS BblOeNEeHNEM rasa, U OT

MOHMXXEHMS YPOBHS Macna AoJkHa ObITb NpegycMoTpeHa:
onsa TpaHchopmaTopoB MOLLHOCTLIO 6,3 MB-A n 6onee;

ONS WYHTMPYIOLWMX peakTopoB Hanps>xeHnem 500 kB;
ONS BHYTPULEXOBbIX MOHMKaKLWMX TpaHchopMaTopoB MoLHocTho 630 kB-A n 6onee.
[[a30Byt0 3aLMTY MOXKHO yCTaHaBMMBaTb Tak>Xe Ha TpaHchopmaTopax MoLHocTbo 1-4 MB-A.

[[a3oBas 3awmTa OO/IKHA OEeNCTBOBATb HA cuUrHarn npn cnabom rasoo6pasoBaH|/|v| N NOHV>XEHNN YPOBHA
Macia 1 Ha OTKJiio4eHne npm NHTEHCMBHOM ra3006pa305aHV||/| 1 QaNbHENLLEM MOHV>KEHNN YPOBHA Macna.

3almTa oT NoBpPeXAeHWn BHYTpY KOXyxa TpaHchopmaTopa, CONpoBOXAAOLMNXCS BblOENEHNEM rasa,
MOXET BObITb BbINOJIHEHA TAKXKE C UCMOJSIb30BaHVEM PENE AaBNEHNS.

3almTta oT NOHMXXEHUSI YPOBHSI Macia MOXET ObITb BbIMOSIHEHA TakXXe B BUAE OTAENIbHOro pesie YpoBHS B
paclumpuTene TpaHcgopmaTopa.

[ns 3awmTbl KOHTakTOpHOrO ycTponctaea PINH ¢ paspbiBOM oyrv B Macne crnegyeT npegycMaTpusaTh
OTAeNbHOE ra3oBoe pesie 1 pene fasfeHus.

[nsa sawmTbl n3buparenen PINH, pasmellaeMbix B oToebHOM 6ake, CnepgyeT npegycmarpmsath
OTAENbHOE ra3oBoe pene.
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LomxHa 6bITb NPeaycMoTpeHa BO3MOXXHOCTbL NepeBoaa AENCTBUS OTKJIHOUAOLLIEro SIEMEHTa ra3oBol
3alLUMTbl HA CUrFHAN U BbIMOHEHUS pasaesfibHOM CUrHaNM3auumy OT CUrHaNIbHOIO U OTKJIIOYaoLLMX
3/TIEMEHTOB ra3oBOro pene (pasnnyaroLencs xapakTepom curHana).

[onyckaeTcs BbINOSIHEHNE ra30BOW 3aLLMThI C AEACTBUEM OTKJ/THOUAIOLLIErO 3IEMEHTa TOJTbKO Ha CUrHan:
Ha TpaHcopmaTopax, KOTopble YCTAHOB/EHbI B paioHaXx, NoABEP>KEHHbIX 3EMIETPACEHMSIM;

Ha BHYTPULIEXOBbIX MOHM>KAOLLMX TPaHChopMaTopax MOLWHOCTLIO 2,5 MB-A 1 MeHee, He NMEeIoLLNX
BbIK/IHO4ATESIEN CO CTOPOHbI BbICLLErO HAMPSXKEHUS.

3.2.54. [1ns 3amTbl OT NOBPEXOEHNI HA BbIBOAAX, @ TAKXKE OT BHYTPEHHUX MOBPEXLEHNN O0KHbI ObITh
npenycMoTPEHbI:

1. MpoponbHasa anddepeHUmnansHas TokoBas 3awuTa 6e3 BblAep kKN BpeMeHn Ha TpaHcdhopmaTopax
MoLLHOCTbO 6,3 MB-A 1 6onee, Ha WyHTUPYOLWMX peakTopax 500 kB, a Tak>Xe Ha TpaHcdopmMaTopax
MoLLHoCTbio 4 MB-A npu napannenbHon paboTe NOCNEAHNX C LeNblo CENEKTUBHOIO OTKITHOUYEHNS
noBpeXXaeHHOro TpaHcgopmaTopa.

OnddepeHumnanbHas 3awmTa MoOXET ObITb NPeaycMOTpeHa Ha TpaHcopMaTopax MeHbLUEN MOLLHOCTH,
HO He MeHee 1 MB-A, ecnu:

TOKOBasi OTceYka He YOOBNeTBOPSET TpeboBaHUSIM YyBCTBMTENBHOCTY, a MaKCMaribHasi TOKOBast
3awyTa UMeeT BblOeP>KKY BpeMeHn 6onee 0,5 c;

TpaHchopmaTop YCTaHOBIEH B pafioHe, NOABEPXKEHHOM 3EMIIETPACEHMSIM.

2. TokoBasi oTceuka 6e3 BblAep>KKN BPEMEHM, YyCTaHaBMBaeMasi CO CTOPOHbI NMUTaHMS 1 OXBaTbiBaloLLLas
yacTb 06MOTKN TpaHcdopMaTopa, eCnn He NpeaycMmaTtpusaeTcs anddepeHUmanbHaa 3awmTa.

YKasaHHble 3alnTbl JOIKHbI AENCTBOBATb HA OTK/IIOYEHWE BCEX BbIK/toUaTENEN TpchcbopmaTopa.

3.2.55. lNpoponbHas auddepeHumanbHas ToKoBas 3allmTa JOIKHA OCYLLECTBNSATLCS C MPUMEHEHNEM
cneumasnbHbIX pene Toka, OTCTPOEHHbIX OT 6POCKOB TOKa HaMarHN4YMBaHWs!, NePEXOAHbIX U
YCTaHOBMBLUMXCS TOKOB HebanaHca (Hanpumep, HacblwarLwmecs TpaHchopMaTopbl TOKa, TOPMO3HbIEe
06MOTKWN).

Ha TpaHcdopmaTopax MowHOCTbo 0o 25 MB-A gonyckaeTcs BbiNOHEHNE 3aLLMThbl C pesfie ToKa,
OTCTPOEHHbIMU MO TOKY cpabaTbiBaHNsi OT 6POCKOB TOKa HaMarHNU4MBaHMs 1 NepPexoaHbIX 3HaYeHNN
TOKOB HebanaHca (anddepeHumanbHas oTcevka), ecnv npu aTom obecnevnsaeTcs Tpebyemas
YyBCTBUTEIbHOCTb.

MpogonbHasa anddepeHunanbHas 3awmTa omKHa ObiTb BbIMOHEHA TakK, YTOObI B 30HY ee OeNCTBUS
BXOOUNN COeanHeHNs TpaHcdhopMaTopa co COOPHbBIMU LUMHAMM.

[onyckaeTcs ncnonb3oBaHue ns guddepeHumanbHon 3awmnTbl TpaHCHOPMaToOpOoB TOKa, BCTPOEHHbIX B
TpaHcdhopmaTop, NPY HanM4YnKn 3aWwunTbl, obecneynBatoLLEen OTKOUYeHNE (C TpebyeMbiM
6bicTpopencTamem) K3 B coegnHeHusix TpaHcgopmaropa co C60pHbIMY LMHAMMU.

Ecnu B Lenu H13Lero HanpsXXeHus TpaHchopmaTopa YyCTaHOBEH peakTop U 3aliuTa TpaHchopmaropa
He o6ecneunBaeT TpeboBaHNs YyBCTBUTENBHOCTY Npu K3 3a peakTopoMm, [onyCcKaeTcs ycTaHOBKa
TpaHchOopMaTOpPOB TOKA CO CTOPOHbI BbIBOAOB HU3LLEro HANpPsiXXeHns TpaHcopmMartopa Ans
OCYLLECTBJIEHVS1 3aLLMThbl peakTopa.

3.2.56. Ha g depeHumansHyto 1 ra3oByto 3allnTbl TpaHCOpMaTopoB, aBTOTPaHC(HhOpMaTopoB n
LWYHTMPYHIOLLMX PEAKTOPOB He JO/MKHbI BO3aratbCs (PyHKLUMM OaTYMKOB MycKa YCTaHOBKM
no>xapoTyLweHus. [NMycK cxemMbl MOXXapOTYLUEHNS yKa3aHHbIX 9N1IEMEHTOB OO/KEH OCYLLECTBAATHCS OT
cneumanbHOro yCTpomncTea obHapy>XeHns noxxapa.



3.2.57. YcTponcTtBo koHTpons nsonsuum seogos (KVB) 500 kB [on»KHO 6bITb BbIMOSIHEHO C AENCTBUEM
Ha curHan npw 4yacTu4YHoM Npoboe N3onsaLMn BBOLOB, HE TPEBYIOLLLEM HEMEOJIEHHOIO OTKJ/THOHYEHUS, N Ha
OTKJ/THOYEHME NPY NOBPEXOEHNN N30N8UMK BBOAA (00 TOro, Kak Npon3onaeT MoJHbIN Npobor nsonaunn).
LomxHa 6bITb NpeaycMoTpeHa 6/10KMpOoBKa, NpegoTepaLLlaoLLas JIoXKHble cpabaTbiBaHUS yCTPOMCTBA
KWVB npu obpbiBax B Lensax npucoeauHeHns KVIB k BeiBogam.

3.2.58. B cnyyasax npucoeanHeHnst TpaHcopmMaTopoB (KpOMe BHYTPULEXOBLIX) K IMHUAM 6€3
BbIKJIOHYaTenen (Hanpumep, No cxeme 610Ka NMHUS - TpaHCopPMaTop) A1 OTKIIIOYEHUS MOBPEXAEHN B
TpaHchopmaTope SOMKHO ObITb NPEAYCMOTPEHO OOHO N3 CNEenyOLLMX MEPONPUSATUN:

1. YcTaHoBKa KOpOTKO3aMblKaTens A5 UICKYCCTBEHHOIO 3aMblKaHMs Ha 3eM/to ogHoM dasbl (019 ceTu ©
ryxo3a3eMIeHHOM HENTPanbio) unu AByx das Mmexxay coboln (o5 CeTU C M30NMPOBAHHOW HENTPaNbIO) U,
€CN1 3TO HeobXoaUMO, OTAENNTENS, aBTOMATMYECKN OTKIoHatoLerocs B 6ectokoByto naysy AlB nuHmnn.
KopoTko 3ambikaTenb 4O/IKEH ObITb YCTAaHOBMEH BHE 30HbI AnddepeHLmnansHON 3allnThbl
TpaHchopmaTopa.

2. YCcTaHOBKa Ha CTOPOHE BbICLLEr0 HaNpPsi>XeHUs1 MOHMXXAKOLLLEro TpaHcgopmaTopa OTKPbIThIX MAaBKUX
BCTaBOK, BbIMOJHAOLLMX DYHKLNN KOPOTKO3aMbIKaTENS U OTOAENUTENS, B codeTaHum ¢ AlB nuHnn.

3. MNepenava oTK/OYAIOLLEro CUrHana Ha BbiKto4aTesb (UNv BbIKoYaTeNn) NMMHUN; NPy 3TOM, €Cn
Heob6xo4VMO, YyCTaHaBMBaETCA OTAENUTESNb; /19 PE3EPBUPOBAHNS Nepeaaqn OTK/oYatoLLEero curHana
[OMyCcKaeTcs yCTaHOBKa KOPOTKO3aMblKaTens.

Mpwu peleHnn Bonpoca 0 HeOBXOAMMOCTY NPUMEHEHNS Nepenayn OTKIOYaKoLLIEro CUrHana B3aMeH
MepOonpUATUA M. 1 1 2 OMMKHO yYMTbIBaATLCS CreaytoLlee:

OTBETCTBEHHOCTb JIMHN N OONYCTUMOCTb MCKYCCTBEHHOIO CO3aaHna Ha Hen meTannuyeckoro K3;
MOLLUHOCTb TpchcbopmaTopa M oonyctnMmoe BpemMa IMKBgaunn nospexXaeHna B HEM;

yOaNeHHOCTb NMOACTaHLUMUN OT NUTAIOLLErO KOHLA JIMHUM U CMOCOBHOCTbL BbIK/OYaTENs OTK/OYaThb
HeynaneHHble K3;

XapakTep noTpebutens ¢ TOUKM 3peHns Tpebyemoin 6bICTPOTbI BOCCTaHOBIEHUS HAMPS>KEHWS;
BEPOSATHOCTb OTKA30B KOPOTKO3aMblKaTensi NPy HA3KNX TemnepaTypax 1 rosionege.
4. YcTaHOBKa NpefoxpaHnTesien Ha CTOPOHE BbICLLErO HaMPSXXEHNS MOHM>KatoLero TpaHchopmaropa.

MeponpusaTtus n. 1-4 MoryT He npegycmaTpmBaTbCs Ans 6/10KOB NMHUS - TpaHcopmarop, ecnv npu
OBYCTOPOHHEM MTaHMK TpaHchopMaTop 3awmuiaeTcs obLen 3awmuTon 6noka (BbICOKOYaCTOTHOW WU
npoaonbHon auddepeHLmanbHON cneumanbHOro Ha3Ha4YeHs), a Takxke Npu MOLLHOCTU
TpaHcthopmaTopa 25 MB-A 1 MeHee Npy OAHOCTOPOHHEM MUTaHUKW, ECNN 3aluUTa NUTAKOLLEN JIMHA
obecrneymBaeT Takxke 3amTy TpaHchopmaTopa (bbicTpogencTeyoLas 3awmTa JIMHAN YacTUYHO
3awmuiaeT TpaHcgopmaTop 1 pesepBHas 3almuTa IMHUU C BpeMeHeM He 6onee 1 ¢ 3almuaeT Becb
TpaHcchopmaTop); NPy 3TOM ra3oBas 3aLlnTa BbINONHAETCS C AENCTBMEM OTK/IHOYAtOLEro a/ieMeHTa
TONIBKO Ha CUrHarn.

B cnyyae npumeHeHusi MeponpuaTii n. 1 unm 3 Ha TpaHchopmaTope A0KHbI BbITb YCTaHOBNEHbI:

NpwU HaIMYMN Ha CTOPOHE BbICLLEro HanpskeHnsa TpaHchopmaTopa (110 KB 1 Bbilwe) BCTPOEHHbIX
TpaHchopMaTopoB ToKa - 3awuTsl no 3.2.53, 3.2.54, 3.2.59 n 3.2.60;

npu OTCYTCTBUWN BCTPOEHHbIX TpaHcopMaTopoB ToKa - anddepeHumansHas (B cooTBeTcTBUM € 3.2.54)
WM MakcmMasibHasi ToOKoBasi 3allmTa, BbIMOSIHEHHAS C UCMOJIb30BaHNEM HaKNaOHbIX UM MarHUTHbIX
TpaHchOopMaToOpOB TOKA, 1 rasoBas 3awuTa no 3.2.53.


https://dipol.school/pue/3-2#p-3-2-59
https://dipol.school/pue/3-2#p-3-2-60
https://dipol.school/pue/3-2#p-3-2-54
https://dipol.school/pue/3-2#p-3-2-53

[MoBpeXxaeHns Ha BbIBOOAX BbICLLErO HAaNPs>KEeHUs TpaHcopMaTopoB AO0MyCKaeTCcs IMKBUONPOBaTb
3aLMTON NNHN.

B oToenbHbIX cyyasix npu OTCYTCTBUM BCTPOEHHbIX TPAaHC(OPMaToOpOB ToKa AOMNYCKAETCs NPUMEHeHe
BbIHOCHbIX TPaHC(OPMaTOpPOB TOKa, EC/IN NPY UCMONb30BaHUM HakNaaHbIX U MarHUTHbIX
TpaHchopMaTopOB ToKa He 06GecneunBatoTcs TpebyeMble XapakTepPUCTUKN 3aLLMTbI.

[nsa sawmthbl TpchcbopmaTopOB C BbICLUMM Hanpsa>XeHnem 35kBB cJZly4dae npnMeHeHnsa MeponpuaTna .
1 DOMKHbI npenycmMarpmBaTbCA BbIHOCHbIE TpaHC(i)OpMaTOpbl TOKa,; Npun 3TOM Ll,eJ'IeCOOGpaSHOCTb
YCTAHOBKN KOPOTKO3aMbIKaTENA N BbIHOCHbLIX TpaHCd)OpMaTODOB TOKa UM BblKNiro4aTena ¢
BCTPOEHHbIMA TpaHC(bOpMaTOpaMI/I TOKa [0J1KHA 6bITb 060CHOBaHa TEXHNKO-3KOHOMUNYECKUM pacyeToMm.

Ecnn npyMeHeHbl OTKPbITbIE NaBKMe BCTABKW (CM. M. 2), TO AN NOBbILEHNS YyBCTBUTENBHOCTA
OEeNcTBME ra3oBon 3aLMTbl MOXKET OCYLLECTBNSATLCS HA BbINOSIHEHNE MEXAHUYECKNM MYTEM
nckyccteeHHoro K3 Ha BcTaBkax.

Ecnu B Harpyskax TpaHcdopMaTopoB NoACTaHUMA COAEPXKATCHA CUMHXPOHHbIE 3/1EKTPOABUraTenun, To
DOMKHbI ObITb MPUHATLI MEPbI MO NPEAOTBPALLEHMIO OTKIOYEHUS oTaenuTenem (Npu K3 B ogHOM 13
TpaHchOopMaTopPOB) TOKA OT CMHXPOHHBIX 3NEKTPOABUraTENEN, NOYLLErO Yepes Apyrme
TpaHchopmMaTopsbl.

3.2.59. Ha tpaHcthopmaTopax mowHocTbio 1 MB-A 1 6oee B Ka4ecTBe 3auUTbl OT TOKOB B 0OMOTKaXx,
06yCnoBfAEHHbIX BHEWHMMN MHOrodasHbiMn K3, 0omkHbl ObiTb NpenyCMOTpeHbl CrieqytoLme 3alnTbl C
OEeNCTBMEM Ha OTKIIHOYEHNE:

1. Ha nosbiwatoLmx TpaHcopmMaropax ¢ ABYCTOPOHHUM NUTaHNEM - TOKOBas 3awmTta obpatHom
nocnenoBaTelbHOCTU OT HECUMMETPUYHBIX K3 1 MakcnmarnbHasi ToKoBas 3almTa ¢ MUHUMasbHbIM
NMYyCKOM Hanpsi>XeHUsi 0T CUMMETPUYHbIX K3 nnm makcumarnbHas TOKoBas 3almta ¢ KOMOMHMPOBaHHbLIM
nycKom Hanpsi>keHus (cm. 3.2.43).

2. Ha noHuxatrowmx TpaHchopmaTopax - MakcrmMasibHas TOKoBas 3alimta ¢ KOMOUHUPOBAHHBIM MYCKOM
Hanps>XeHUst unn 6e3 Hero; Ha MOLLHBIX MOHVKAIOLLMX TpaHcgopMaTopax Npu HanM4mMmn OBYCTOPOHHErO
NUTaHNS MOXHO NMPUMEHSITb TOKOBYIO 3aLLUMTY 06paTHON NOCNefoBaTelbHOCTA OT HECUMMETPUYHBIX K3 1
MaKC/MasbHYH TOKOBYHO 3aLUUTY C MUHMMASIbHBIM MYCKOM Hamnpsi>XXeHNst 0T CUMMeTPUYHbIX K3.

Mpwu BbiGOpe ToKa cpabaTbiBaHUS MAKCUMasbHOW TOKOBOW 3aLLUTbl HEO6XOAMMO YYMTbIBaTb BO3MOXHbIE
TOKW NMeperpy3ku Npu oTKUYeH napanniesbHO paboTarLmx TpaHCchopMaTopoB 1 TOK caMmo3arnycka
aneKTpoaBuraTenei, NMMTalLLMXCS OT TPaHChOPMaToOpPOB.

Ha noHmxatowwmx astoTpaHchopmatopax 330 KB v Bbilwe cnegyeT npegycMaTprBaTb OUCTAHLNOHHYHO
3aWmTy 08 OENCTBUS NpY BHELWHMX MHOrodasHbix K3 B cny4yasx, korga ato Tpebyetca ons
obecrneyveHnss ganbHero pe3epBrpPOBaHNS UM COrMTACOBaHNS 3aLUUT CMEXXHbIX HAMPSOKEHNUN; B 9TUX
Ccny4yasix ykasaHHyro 3awmTy OOoMnycKaeTcs ycTaHaBnmeaTb Ha asToTpaHchopmaTtopax 220 kB.

3.2.60. Ha TpaHcopmaTopax MOLHOCTEI0 MeHee 1 MB-A (NoBbILLAOLLMX 1 NOHMXKAKOLWNX) B Ka4ecTBe
3aLlMTbl OT TOKOB, 0B6YCNOBMEHHbIX BHELWHMY MHOroda3HbiMn K3, go/mkHa 6bITb NpegycMoTpeHa
OENCTBYIOLLAA Ha OTKJIIOYEHNE MakCMarnbHas TOKoBas 3aluura.

3.2.61. 3awmTty oT TOKOB, 06YCNOBNEHHbIX BHELIHMMY MHOrodasHbiMu K3, cnenyeTt ycTaHaBnmBaThb:
1) Ha 4BYXOBMOTOYHbIX TpaHcopmMaTopax - CO CTOPOHbI OCHOBHOIO MUTaHNS;

2) Ha MHOrOO6MOTOYHBIX TPpaHchopMaTopax, NPUCOEANHEHHbIX TPEMS 1 6onee BbikNtoYaTensiMu, - Co
BCEX CTOPOH TpaHctopmaTopa; A4OoNyCcKaeTcsa He yCTaHaBMBaTb 3alUMUTy Ha OAHOW U3 CTOPOH
TpaHcghopmMaTopa, a BbIMOSHSATL €€ CO CTOPOHbLI OCHOBHOMO MUTaHWS, Tak YTOObl OHA C MEHbLUEN
BbIEP>KKOWN BPEMEHW OTKJIoYana BbIK/lOYaTeNn C TO CTOPOHbI, Ha KOTOPOW 3alluTa OTCYTCTBYET;
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3) Ha NoHmXXaroLemM AByX0bMOTOYHOM TpaHchopMaTope, NUTarLLEM pa3aenbHO paboTaroLlme Cekumm, -
CO CTOPOHbI MUTAHNSA N CO CTOPOHbI KaXKAoW CeKkuunuy;

4) Npu NPUMEHEHNN HaKTaaHbIX TPAHC(OPMAaTOPOB TOKA HA CTOPOHE BbICLLErO HAMPSXKEHNS - CO
CTOPOHbI HU3LLIErO HaMNPS>KEeHNs Ha OBYXOOMOTOYHOM TpaHC(OpMaTope 1 CO CTOPOHbI HUSLLIErO U
cpenHero HanpsXXeHuii Ha TPeXo60MOTOYHOM TpaHchopMaTope.

[onyckaeTcs 3aluTy OT TOKOB, 0GYCNOBMEHHbIX BHELLIHUMN MHOrodasHbeiMy K3, npegycmaTtpusaTh
TONbKO OJ151 PE3ePBMPOBaHNS 3aLLUT CMEXHbIX 3/IEMEHTOB U He NpedycMmaTpuBaTh AN AeCTBUS Npu
OTKa3e OCHOBHbIX 3aLLUT TpaHCHOpPMaTOpPOB, €C/ BbINOSIHEHME A1 TaKoro AeCTBUSA NPUBOANT K
3HAYMTENTBHOMY YCTOXXHEHWIO 3aLLUTBI.

Mpwy BbINOMHEHNN 3aLUTLI OT TOKOB, O6YCNOBAEHHbIX BHELWHUMN MHOrodasHeiMu K3, no 3.2.59, n. 2,
DOMKHbI TaKXXe paccMaTpmnBaTbCs HEOOXOAMMOCTb Y BO3MOXKHOCTb AOMOJSIHEHNS €€ TOKOBOW OTCEYKOW,
npenHasHayYeHHoW 0181 OTKJIIOYEHUS C MeHbLUEN Bblaep>XKom BpemeHn K3 Ha linMHax cpeaHero n HU3LWero
Hanps>XeHUn (ncxoas U3 ypoBHst TokoB K3, Hannunst oTaenbHOM 3amThl WIH, BO3MOXKHOCTM
COrflacoBaHuns C 3amMTaMm OTXOAALLMNX SNIEMEHTOB).

3.2.62. Ecnn 3awmTa noBbiwaoLwyx TpaHchopMaTopoB OT TOKOB, OOYCOB/IEHHbIX BHELUHUMM
MHorodasHeiMu K3, He obecneunBaeT TpebyeMbix YyBCTBUTENBHOCTY U CENEKTUBHOCTU, TO A5 3aLUWThI
TpaHchopmaTopa AonycKaeTcs NCNosib30BaTh Pefie Toka COOTBETCTBYIOLLEN 3aLUWTbl FeHepaTopoB.

3.2.63. Ha nosblwatomx TpaHchopmaTopax MoLHocTeo 1 MB-A n 6onee, Ha TpaHchopmaTopax ¢
OBYX- 1 TPEXCTOPOHHUM MUTAHNEM 1 Ha aBTOTpaHchopMaTopax no ycsioBMo HEOO6XOAMMOCTH
pe3epBnpoBaHNA OTKJTIOYEHNA 3aMbIKaHWIN Ha 3EeMJTH0 Ha CMEXXHbIX QyieMeHTax, a Ha
aBToTpaHchopMaTopax, KpoMe Toro, 1 no yCnoButo obecneveHnss CENeKTUBHOCTY 3alUUT OT 3aMblKaHUN
Ha 3eMJII0 CETEeN pasHbIX HaNPsKeH AomkHa ObiTb NpeayCcMOTPeHa TOKOBas 3allmTa Hy1eBOM
nocnenoBaTesibHOCTU OT BHELWWHNX 3aMblKaHUM Ha 3eMJI0, yCTaHaBimBaemMasa CO CTOPOHbI 06MOTKVI,
NPUCOEeAMHEHHON K CETU C 60/IbLLUMMM TOKaM1 3aMblKaHUs Ha 3eMITto.

Mpy HaNM4MKM YacTn TPaHCHOPMATOPOB (13 YMCNa UMEKLLMX HEMOJTHYIO N3OSN0 OOMOTKM CO CTOPOHbI
HYyNeBOro BbiBOAA) C N30IMPOBaHHON HENTPAaNbIO OOMKHO 06ecneunBaTbCcs NpeaoTepaLleHme
HeZoMyCTMMOro pexmnma HermTpanu aTux TpaHcopMaTopoB B cooTBeTCTBMM € 3.2.28. C 3TOW Lenbio B
cniyydasax, Korga Ha anektpocTtaHuunm nnmn nogctaHumn yctaHoBJ1EHbI TpaHCCbOpMaTOpr C 3a3eMJ/1eHHON 1
N30NMPOBAHHOW HENTPaNbIO, UMEIOLLIME NUTaHNE CO CTOPOH HU3LLNX HaMpPsS>XXeHWN, foMmKHa ObiTb
npenycMmoTpeHa 3awmTa, obecnedmsaroLLas oTKoUeHe TpaHcopmMaTopa ¢ U30MPOBAHHON
HeNTpanbio NN ee aBTOMaTNYECKOE 3a3eMJIEHNE A0 OTKIIOYEHUS TPaHC(OPMaTOPOB C 3a3eMJIEHHON
HelTpanbto, paboTaroLmMX Ha Te Xe LUNHbI UK Y4acToK CETU.

3.2.64. Ha aBToTpaHcdhopmMaTopax (MHOroobMOTOYHbIX TpaHcopMaTopax) C MMTAHWEM C HECKOJIbKMX
CTOPOH 3aLLNTy OT TOKOB, BbI3BaHHbIX BHELWWHUMK K3, HE06X0AMMO BbINOJIHATL HaNpaBAeHHON, ECNN 3TO
TpebyeTcs No YCNOBUSM CENEKTUBHOCTU.

3.2.65. Ha aBToTpaHchopmaTtopax 220-500 kB nogcTaHumin, 6nokax reHepartop - TpaHchopmatop 330-
500 kB 1 aBTOTpaHcthopmaTopax cessn 220-500 kB anekTpocTaHumin AokHa ObiTb NpesycMoTpeHa
BO3MO>XHOCTb OMepaTvBHOIrO YCKOPEHUS 3aLlmUT OT TOKOB, OOYCNOBNEHHbIX BHELWHMMK K3, npu BbiBOAE
13 gencteus anddepeHumnanbHbiX 3amT WUH UM OLUMHOBKK, 06ecrneynBatoLLero oTKIoYeHe
NOBPEXOEHNIN HA 3NEMEHTaX, OCTaBLUMXCS 6e3 BbICTPOOENCTBYIOLLEN 3aLLUThI C BbIOEPXKKOW BPEMEHN
okono 0,5 c.

3.2.66. Ha noHmxatowmx TpaHchopmMaTopax 1 6nokax TpaHchopMaTop - MarucTparsb C BbICLUMM
Hanpsb>keHnem o 35 KB 1 coegmHeHnem 06MOTKU HU3LEro Hanpsi>XXeHUs B 3Be3Ay C 3a3eM/IeHHOM
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HenTpanbto cnegyeT npegycMaTpmBaTh 3almUTy OT 0gHOMAa3HbIX 3aMblKaHUIA Ha 3EMJTIH0 B CETU HU3BLLErO
HaNPsS>XEeHUS, OCYLLLECTBISIEMYIO MPUMEHEHNEM:

1) MakcumasnbHON TOKOBOW 3aluTbl OT BHeLWHMX K3, ycTaHaBIMBaeMon Ha CTOPOHE BbICLUEro
HaNpPsS>XXeHUs, N, ecriv 3To TPebyeTCs NO YCNOBUIO YyBCTBUTENbHOCTU, B TPEXPENENHOM UCMONHEHNN;

2) aBTOMaTUYECKMX BbIKNo4YaTenenm nnm npe,u,oxpaHVlTeneVl Ha BbIBOOaX HU3LIEro HanpsAa>xeHu4;

3) cneuvanbHoOl 3aLLMTbl HY/IEBOW NOCeNoBaTeNlbHOCTY, YCTaHaBNMBAEMOW B HY/IeBOM NpoBoae
TpaHchopmaTopa (Npy HEAOCTaTOYHON YyBCTBUTENILHOCTM 3aLlMT no n. 1 1 2).

[nsi NpOMBbILLNEHHBIX 3N1EKTPOYCTAHOBOK, eCcii c60pKa Ha CTOPOHE HU3LEro HamnpsiXXeHs ¢ annaparamm
3alUTbl NPUCOeOUHEHNIA HAXOOUTCS B HEMOCPEeOCTBEHHOW 6/IM30CTM OT TpaHcdhopmaTopa (0o 30 M) nnm
COefHeHNe Mexay TpaHcopMaTopoM 1 C6OPKO BbINOIHEHO TpexdadHbIMU Kabensamim, 4onyckaeTcs
3awWmnTy no n. 3 He NPUMEHSTb.

anI NPUMEHeHNN 3alunTbl No M. 3 [onycKaeTcd He cornacoBbiBaTb ee C 3alTaMmm a1eMeHTOB,
oTXoaALWmnX oT C60pKI/I Ha CTOPOHE HMN3LWEro Hanpsa>xeHns.

[ns cxembl NMHKUS - TpaHCOPMaTop B Crlyvae NPUMEHEHUS 3alLMTbl MO M. 3 onycKaeTcs He
npoknagpiBaTb CneLumanbHbIl KOHTPObHLIN Kabenb ans obecnevyeHns encTBrs 3TOM 3alMTbl Ha
BbIKJIlOYaATESb CO CTOPOHbI BbICLLErO HAMPSIXKEHUS U BbIMOJHATL €€ C OeNCTBUEM Ha aBTOMaTUYEeCKUIA
BbIKJIOYATES b, YCTAHOBJIEHHbIV HA CTOPOHE HU3LLErO HanpPs>KeHWs.

TpeboBaHust HacTosiLLero naparpada pacnpoCTPaHstOTCS TakKe Ha 3aLUnTy yKasaHHbIX
TpaHchopMaToOpPOB NPEAOXPaAHUTENSAMM, YCTAaHOBMEHHBIMY Ha CTOPOHE BbICLLIErO HaMPS>XKEHNS.

3.2.67. Ha cTopoOHe HU3LLEro HanpPsi>XeHns MOHMXXAaKLLMX TPaHC(OPMaToOpPOB C BbICLUMM Hanpsi>keHnem 3-
10 kB, nuTarowmx c6opKkn ¢ NpucoeguHeEHNAMM, 3aLLMLLEHHBIMU NPefOXpaHNUTeNsaMK, cnegyeT
yCTaHaBNMBaTb MNaBHbIA NPefoXpaHnTEeNb UM aBTOMaTUYECKUI BbIK/IOYaTE b.

Ecnn npenoxpaHntenu Ha NpUCoeanHEHNAX HUILLErO HaNPS>KeHWs 1 MPeaoXpaHnTeNnn (Wnu penenHas
3aLLMTa) Ha CTOPOHE BbICLLErO HaNpsi>XeHnss 06CNy>KMBatOTCA N HAXOOATCA B BEAEHUN OQHOMO 1 TOro Xe
nepcoHana (HanpumMep, TONbLKO NepcoHana 3HeprocUCTEMbI UM TONTbKO NepcoHasna noTpebuTens), To
rnaBHbIN npenoxpaHnTenb Unn aBToOMaTUYeCKUI BblKtoYaTeb Ha CTOPOHE HMN3LWEro Hanpsa>xeHnsa
TpaHchopmaTopa MOXET He YyCTaHaBNMBaTbLCS.

3.2.68. 3awumTa oT ogHOoda3HbIX 3aMblkaHuin Ha 3emsto no 3.2.51, n. 8, nomkHa 6bITb BbINOAHEHA B
cooTBeTCcTBUM C 3.2.97.

3.2.69. Ha TpaHchopmaTtopax moHocTbto 0,4 MB-A 1 6onee B 3aBUCUMOCTY OT BEPOSITHOCTU U
3HAYEeHNS1 BO3MOXKHOW NMeperpysku creqyeT npegycmaTprBaTb MakCUMarbHYH TOKOBYIO 3aLuTy OT
TOKOB, 06YCNOBMEHHbIX MEPErpy3Koi, C AeNCTBMEM Ha CUTHA.

[ns nogctaHuumi 6e3 NoCTOSIHHOIo AeXXypCcTBa NepcoHana gonycKaeTcs npegycMmaTtpusaTth AeNcTBre
3TOW 3aLMTbl HA aBTOMaTUYECKYHO Pasrpy3Ky Uan OTK/IoYeHMe (MpyY HEBO3MOXKHOCTU NINKBUOALMNN
neperpysku opyrumm cpeactasamu).

3.2.70. Npun HannuMmM co CTOPOHbI HENTPaNM TpaHchopmaTopa oTAeNbHOro 406aBOYHOrO
TpaHcdhopmarTopa 418 PEryNMPOBaHNS HaNPS>XXeHNs Nog, Harpy3Kon HeobxoauMo NpegycMaTpmBaTh B
JOornofiHeHVe K ykasaHHbIM B 3.2.51-3.2.57, 3.2.59, 3.2.63 cnegyoLime 3awmThbl:

rasoBylo 3auTy 0O6aBOYHOrO TpaHchopMaTopa;

MakKCUMasibHYO TOKOBYIO 3aLLMTY C TOPMOXKEHMEM NPU BHELLHUX K3 OT NoBpeXXaeHnin B NepBUYHON
obMmoTKe gobaBo4vHOro TpaHchopmMaTopa, 3a UCKIKYEHNEM CllydaeB, Koraa aTa 06MOoTKa BK/IOYaeTCs B
30HYy oencTeus anddepeHumanbHOM TOKOBOM 3alnThl Liernel CTOPOHbI HU3LWIEro Hamnpsi>XXeHust
aBToOTpaHcopmartopa;
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onddepeHumanbHyo 3almTy, KOTopas OXBaTbiBaeT BTOPUYHYIO 0OMOTKY [06aBOYHOMO
TpaHcdopmaTopa.

3.2.71. 3awuTty nnHenHoro go6aBo4Horo TpaHcgopmaropa, yCTaHOBNEHHOIO CO CTOPOHbI HU3LLEro
Hanpsi>XeHUst aBToTpaHcopmaTopa, CNeayeT OCYLLECTBSATh:

rasoBoW 3aLnToN co6CTBEHHO A06aBOYHOroO TpaHcopMaTopa 1 3alMTON KOHTaKTOPHOro YCTponcTaea
PINH, koTopas MOXET 6bITb BbINOJIHEHA C NPUMEHEHEM pesie AaBNEHNS UN OTAESIbHOrO ra3oBOro pPerne;

anddepeHumnanbHON TOKOBOWN 3aLlLMTON Lenen CTOPOHbI HU3LWEro HanpsXKeHns aBToTpaHcgopmaropa.

3awumTa 6,10K0B reHepaTop - TpaHcopmaTop

3.2.72. [1ns 6n0KOB reHepaTop - TpaHchopMaTop C reHepaTopamMu MoLLHocTbo 6onee 10 MBT [on>kHbl
ObITb NPenyCMOTPEHbI YCTPONCTBA PENENHON 3aLlMTbl OT CEAYHOLLMX BUOOB NOBPEXAEHNI 1
HEHOPMasIbHbIX PEXNMOB PaboThbl:

1) 3aMbIKaHUM Ha 3EMJIKO HAa CTOPOHE FreHEPaTOPHOro HaNPSXKEHNS;

2) MHOrogasHbIX 3aMblKaHuin B 0OMOTKe cTatopa reHeparopa 1 Ha ero BbiBOAax;

3) 3amblkaHnI MeXxay BUTKaMm ogHown a3kl B 06MOTKE cTaTtopa TypboreHepartopa (B COOTBETCTBUN C
3.2.76);

4) MHorodasHbIX 3aMblkaHnin B 06MOTKax 1 Ha BbiIBOAax TpaHcopmaTopa;

5) ogHOoMa3HbIX 3aMblKaHMin Ha 3eMII0 B 06MOTKe TpaHcdopmaTopa 1 Ha ee BbiBOAAX, MPUCOEANHEHHbIX
K ceTu ¢ 60bLLIMMN TOKaMUN 3aMblKaHWs Ha 3EMJIIO;

6) 3amMblkaHn Mexay BUTKamMm B 06MOTKax TpaHchopmarTopa;
7) BHeWwHnx K3;

8) neperpysku reHepartopa Tokamu obpaTHow nocnenoBaTesibHOCTY (015 6/10KOB C reHeparopamu
MoOLLHOCTbLIo 6onee 30 MBT);

9) cMMMeTpPUYHOI Neperpy3ky 06MOTKU cTaTopa reHepaTopa 1 06MOTOK TpaHcthopMaTopa;

10) neperpy3kn o6MOTKIN poTopa reHepaTopa TOKOM BO36y>xaeHus (ans TypboreHepaTtopos ¢
HemnocpencTBEHHbIM OX/TaXXAEHNEM MPOBOAHMKOB 06MOTOK U AN FMOPOreHepaTopoB);

11) NnoBbILWEHNSA HANPSI>XXEHNST HA cTaTope reHepaTopa u TpaHchopmaTope 6noka (o1s 6110KoB ¢
Typ6oreHepaTopamu MoLHocTbo 160 MBT 1 6onee n onst Bcex 610KOB € rmaporeHepaTtopamu);

12) 3aMblKaHWU Ha 3eMJTHO B OOHOWN TOUKe Lenn Bo3byxaeHus (B cooTBeTcTBMM C 3.2.85);

13) 3aMblkaHNIn Ha 3eMJ1H0 BO BTOPOW TOYKeE Lienu Bo30Y>KAeHMs TypboreHepaTopa MOLLHOCTbIO MeHee
160 MBT;

14) aCUHXPOHHOrO pexxmnma ¢ noTepen Bosby>xaeHns

1

(B cooTBeTCTBUM C 3.2.86);

1
O npepoTBpaLLeH aCUHXPOHHOTO pexknma 6e3 notepun Bo3by>xaeHust cm. rn. 3.3.
15) NOHMXKEHNS YPOBHSA Macna B 6ake TpaHcgopmaTopa;

16) yactTnyHoro npobos ns3onsauumn eeogos 500 KB TpaHchopmaTopos.
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3.2.73. YKkasaHusi No BbINOJIHEHMIO 3aLLNTbl FEHEPATOPOB 1 NMOBbLILAKLLNX TPAaHCHOPMaTOPOB,
OTHOCSILLMXCS K NX pasgenbHon paboTe, OeNCTBUTENbHbI U A1 TOro Ciyyas, Korga oHn o6beguHeHbl B
6noK reHepatop-TpaHchopmaTop (aBToTpaHchopmaTop), C y4eTOM TpeboBaHWin, NpuBeaeHHbIX B 3.2.74-
3.2.90.

3.2.74. Ha 6nokax c reHepaTopamMu MoLlHocTbto 6onee 30 MBT, kak npasuno, go/ikHa 6biTb
npenycMoTpeHa 3almMTa OT 3aMblKaHu Ha 3EMJI0 B LIENW reHEPaTOPHOro Hanpsi>XXeHns, oxeaTtbiBatoLlas
BCIO OOMOTKY cTaTopa.

Mpn mowHocTn reHepaTtopa 610koB 30 MBT 1 MeHee crnenyeT NpUMEHSTb YCTPONCTBA, 3aliyiatome He
MeHee 85% 0O6MOTKM cTaTopa. [pMMeHeHne Takmx yCTPOMCTB OOMYCKaeTCs Tak)Ke Ha 6riokax ¢
TypboreHepaTtopamu MoLlHocTbto oT 30 go 160 MBT, ecnu ans 3awmTbl Bcell 0OMOTKM cTaTopa
TpebyeTcs BKNOYEHME B LieNb reHepaTopa OOMOSHUTENbHOM annapartypbl.

3awmTa gomkHa 6bITb BbINOIHEHA C AENCTBMEM Ha OTK/IIOYEHME C BbIOEPXKKON BpemMeHu He 6onee 0,5 ¢
Ha Bcex 61okax 6e3 OTBETBIEHUIN HA FrEHEPATOPHOM HaMPSXEHUN N C OTBETBNEHMSMU K
TpaHchopmaTopam Cob6CTBEHHbIX HYy>XXA,. Ha 6/10Kkax, MMEIoLLMX 3NEKTPUYECKYHO CBSI3b C CEThIO
COBCTBEHHbIX HY>KJ, UJIN MOTPEOUTENEN, MATAIOLLMXCA MO JIMHUSIM OT OTBETBJIEHUIA MEXY FrEHEPaTOPOM U
TpaHcopMaTopoM, eCNN EMKOCTHbIN TOK 3aMbIKaHWUIA Ha 3eM/ito cocTasnseT 5 A n 6onee, LOMKHbI ObiTb
yCTaHOB/EHbI OEVCTBYIOLME HA OTK/TFOYEHME 3aLLMTbl OT 3aMblKaHW Ha 3emJ1to B 0OMOTKe cTaTopa
reHeparopa 1 OT ABOWHbIX 3aMblKaHWUN Ha 3eMJII0, Kak 3TO NpeaycMaTpuBaeTCcs Ha reHeparopax,
paboTatoLmx Ha cOopHble WnHbI (CM. 3.2.38 1 3.2.39); eCnn eMKOCTHbIN TOK 3aMblKaHnsl Ha 3EMJIIO
cocTaBnsieT MeHee 5 A, TO 3alMTa OT 3aMbIKaHUIA Ha 3eMJTHO MOXKET ObITb BbIMOJIHEHA TaK Xe, Kak Ha
6nokax 6e3 OTBETBMEHNIN HA FEHEPATOPHOM HanpPs>XeHW, HO C AENCTBMEM Ha CUrHas.

Mpy HanMuuK BbIKNIOYATENS B LiEMNy reHepaTopa A0/MKHa ObITb AOMOMHUTENbHO NPEAyCMOTPeHa
CUrHanM3aumnsi 3aMblKaHUA Ha 3eMJIK0 Ha CTOPOHE FreHepPaTOPHOro HanpsXXEHUst TpaHcopmaTopa 6ioKa.

3.2.75. Ha 6noKe ¢ reHepaTtopoM, MMELLINM KOCBEHHOE OXNaXXAeHWe, COCTOSILLEM N3 OOHOro
reHeparopa 1 ogHoro TpaHcopmMaTopa, Npy OTCYTCTBUM BbIKto4aTeNs B LIENU reHepaTopa
pPEeKOMeHOYyeTCH NpenycMaTpuBaTb O4Hy O6LLYI0 NPoLonbHY0 auddepeHumansHyto 3awmTy 6noka. Mpu
HanMuMM BbIKKOYATENS B LENU reHepaTopa Ha reHepaTtope 1 TpaHcgopmarope SOMKHbI ObiTb
yCTaHOB/EHbl OTAEeNbHbIE AnddepeHumanbHble 3amThbl.

Mpu ncnonb3oBaHMM B 6110Ke ABYX TPaHC(OPMaToOpPOB BMECTO OLHOMO, a Takxke npu paboTte AByX 1
6onee reHepaTopoB 6e3 BbikntoyarTesnen B 610ke ¢ 0gHNUM TpaHCchopMaToOpOM (YKPYMHEHHbIN 610K) Ha
Ka>k[I0OM reHepaTtope 1 TpaHchopmarTope MowHocThio 125 MB-A n 6onee fokHa ObiTb NpegycMoTpeHa
oToenbHas npogonbHas anddepeHumnansHas 3awmTa. Npu OTCyTCTBUM BCTPOEHHbIX TpaHCOpMaTopoB
TOKa Ha BBOAAX HU3LLEro Hanps>KeHns aTnx TpaHchopMaTopoB A0MNycKaeTcs NpUMeHeHne obLen
aonddepeHumanbHON 3awnTbl ANg AByX TpaHCHopMaTopoB.

Ha 6noke ¢ reHepaTopoM, MMELLMM HEMOCPeaCTBEHHOE OX/1aXAeHNe NPOBOAHMKOB OOMOTOK, c/ieayeT
npegycmartpmeaTbh OTAENBHYO NPOAObHYO anddepeHumnanbHyo 3aWmTy reHepaTtopa. MNpu aTom, ecnun B
Lenn reHepaTopa MMeETCS BbIK/oYaTeNb, TO JO/KHA OblTb YCTAHOBNEHA OTAENbHAS
onddepeHumansHas 3awmTa TpaHcdhopmMartopa 6noka (Mnm Kaxxgoro TpaHcdopmaTopa ecnm B 6/10ke €
reHepaTopom paboTatoT ABa TpaHcdopmaTopa uiam 6onee; npy OTCYyTCTBUMN BCTPOEHHbIX
TpaHchopMaTopoB TOKa Ha BBOLAX HU3LLErO Hamnpsi>XXeHns1 3TUX TpaHCOpPMaTopoB OONyCKaeTcs
npuMeHeHne obLen gupdepeHumanbHON 3aWwmTbl 48 TpaHchopmaTopos 6/10Ka); Npy OTCYTCTBUN
BbIKJIOHATENS ANd 3awmnThl TpaHchopMaTopa 6s1o0ka criefyeT yCTaHOBUTb IGO0 OTAENbHYHO
anddepeHumnanbHyto 3awmTy, Mnbo obLLyo NpodonbHyo anddepeHumansHyo 3awmTy 61oka (ans
6710KOB, COCTOSALLMX U3 OAHOIO reHeparTopa 1 0gHOro TpaHchopMaTopa, NPeAnoYTUTENbHA 06LLas
anddepeHymnanbHas sawmta 6n1oka).
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Co cTOpOHbI BbICLIEro HanpsixxeHus ouddepeHumansHas 3awmuTa TpaHchopmaTopa (61oka) MOXET ObITb
BKJ/IHOYEHA Ha TpaHchopMaTopbl TOKa, BCTPOEHHbIE B TpaHcdopmaTtop 6510ka. MNpu aTom ons 3awunTel
OLLUNHOBKM MeXAy BbIK/OYaTENSAMN Ha CTOPOHE BbICLLErO HANpshXeHns 1 TpaHcgopmaTopom 6ioka
OOJ>KHA BbITb YCTaHOBMEHA OTAeNbHas 3awmTa.

OtpenbHasa guddepeHumanbHas 3awmuTa reHepaTopoB Ao/KHA BbITb BbiNOHEHa TpexdasHom
TpexpenenHom ¢ TOKoOM cpabaTbiBaHWsi aHaNoOrM4yHo ykasaHHoMy B 3.2.36.

[ns pe3epBunpoBaHns ykasaHHbIX guddepeHumanbHbiX 3awmnT Ha 610Kax ¢ reHepaTtopamMm MOLLHOCTbLO
160 MBT 1 6onee, UMEOLLMMI HENOCPEACTBEHHOE OXNIAXXAEHNE NPOBOAHMKOB OOMOTOK, CrieqyeT
npegycMmaTpusaTh pe3epBHY0 AnddepeHunanbHyo 3allmMTy, OXBaTbIBAOLLYO reHepaTop U
TpaHcdopmaTop 6/10Ka BMECTE C OLUVMHOBKOW HAa CTOPOHE BbICLLErO HAMNPSXKEHUS.

PekomeHayeTcs ycTaHOBKa pe3epBHON anddepeHumansHom 3awmuTbl 6510KOB U MPU MOLLHOCTM
reHepaTopoB C HEMOCPEACTBEHHbLIM OXJIaXKAEHNEM MPOBOAHUKOB 06GMOTOK MeHee 160 MBT.

Mpu npMeHeHn pe3epBHON auddepeHumanbHON 3alnTbl Ha 6110Kax 6e3 BbIKoYaTens B Lenu
reHepaTopa peKkoMeHAYeTCs NpenycMaTpuBaTb OTAENbHbIE OCHOBHbIE AnddepeHLmanbHble 3anTbl
reHeparopa 1 TpaHcdopmaTopa.

Mpwn HannuuK BbIKJIOYATENS B Leny reHepaTopa pe3epBHas anddepeHumnansHas salmra gomkHa
BbINOJIHATLCSA C Bblgep>kkon Bpemenn 0,35-0,5 c.

3.2.76. Ha TypboreHepaTopax ¢ ABYyMsi UK TPeMs napasnnienbHbIMU BETBAMM OOMOTKM cTaTtopa go/mKHa
ObITb NPenycMoTpeHa ogHOCUCTEMHAas nonepeydHas guddepeHumanbHas 3almTa OT BUTKOBbIX
3amMblkaHuin B ogHoN dhase, aencreytowas 6e3 BblAeP>KKN BPEMEHN.

3.2.77. Ha 6nokax c reHepatopamu MoLyHocTbio 160 MBT 1 6onee ¢ HenocpeacTBEHHbBIM OXJTaXXKOEeHNEM
NPOBOAHNKOB 0OMOTOK A0JIKHA ObITh NPefyCMOTPEHa TOKOBas 3aLumTa obpaTtHOn NocnenoBaTebHOCTU
C UHTEerpasnbHONM 3aBMCHMON XapakKTePUCTUKON, COOTBETCTBYIOLLEN XapaKTepPUCTUKE AOMYCTUMbIX
neperpysoK 3alluLLaemMoro reHeparopa Tokamm obparTHoOn NocneqoBaTebHOCTU. 3auTa Ao/HKHA
OeliCTBOBaTb Ha OTKJ/IKOYEHME BbIK/THOHATENSA reHepaTopa, a Npu ero OTCYTCTBUM - Ha OTKJIoYeHMe 6noka
oT ceTu. [1ns pe3epBnpOBaHNS 3aLLNT CMEXHbIX C 610KaMu 971IEMEHTOB yKasaHHas 3awuTa gosmkHa
VMETb OpraH C He3aBUCUMOW BbIOEP>KKOW BPEMEHW, AENCTBYIOLLNIA HA OTK/IOYEeHWe 61oKka OT CEeTU U
OBYXCTyneH4aTbIM genctenemMm cornacHo 3.2.81.

Ha 6nokax c reHepaTtopamMmn MOLLHOCTLIO MeHee 160 MBT, nmetowmmm HenocpencTBeHHOE OXNaXkaeHne
NPOBOAHNKOB OOMOTOK, a Takxke Ha 611oKax ¢ rmgporeHeparopamm MoLHOCTLo 6onee 30 MBT,
VMEIOLLMMIN KOCBEHHOE OXNaXKAeHMe, TOKOBYIO 3aLmuTy o6paTHOM NocnenoBaTesibHOCT cnegyeTt
BbIMOSHATb CO CTYMNEHYaTon Unn 3aBUCUMON BbIOEP>KKOW BpeMeHW. [1pn 3TOM pasHble CTyrneHn 3allmnThbl
MOTryT NMETb OOHY 1N 6onee Bbloep>Xek BpemeHn (cM. 3.2.81, n. 4). YkazaHHasa cTyneHyaras nim
3aBuCUMas Bblaep>Kka BpeMeHN OoMKHa ObiTb cornacoBaHa ¢ XapakTepUCTUKON A0NYCTUMbIX
neperpys3ok reHeparopa TOKOM obpaTHol nocnenosaTesibHOCTU (CM. 3.2.41).

Ha 6nokax ¢ TypboreHepaTtopammn ¢ KOCBEHHbIM OXNaXAeHNeM MoLLHOCTbL0 6onee 30 MBT 3awmTta
JOJPKHA ObITb BbiNosiHeHa cornacHo 3.2.41.

Kpome 3awmT, OencTByOWNX Ha OTKIIOYEHNE, HA BCeX Bnokax ¢ TypboreHepaTopamMm MOLHOCTbIO 6onee
30 MBT gomkHa 6bITb NPeayCMOTPEHA CUrHaNM3aLms Neperpy3kn Tokamm obpaTHom
nocnenoBaTeNbHOCTWN, BbINO/HAEMas B COOTBETCTBUM € 3.2.41.

3.2.78. Ha 6nokax c reHepaTopamMmu MoLUHoCTbo 6onee 30 MBT 3awuTa OT BHELWHNX CUMMETPUYHBbIX K3
[OJKHA ObITb BbIMOSHEHA, Kak yka3aHo B 3.2.42. [pu 3ToM NS rmgporeHepaTtopoB Hanpsi>XeHne
cpabaTbiBaHVs 3aWmUTbl crnegyeT npuHuMaTb okoso 0,6-0,7 HomuHanbHoro. Ha 6nokax ¢
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TypboreHepaTtopamu, UMELLUMN PE3EPBHBIN BO30OYAUTENb, YKa3aHHas 3almTa AokHa ObiTb
[OMnosIHeEHA TOKOBbIM pere, BKIIIOYEHHbIM Ha TOK CO CTOPOHbI BbICLLErO Hanpsi>xeHus 6noka.

Ha 6nokax ¢ reHeparopamu MoLHOCTbIO 60 MBT 1 60onee BMeCTO yKa3aHHOWM 3alUnTbl PEKOMEHAYETCS
NPUMEHSITb ONCTaHLUMOHHYIO 3almTy. Ha 6n1okax ¢ reHepaTopamu, UMELLIMMN HENOCPEACTBEHHOE
OXNaxkAaeHne NPOBOAHNKOB 0OMOTOK, BMECTO pe3epBHON anddepeHumanbHom 3awmTbl (CM. 3.2.75)
OOMyCKaeTCsl yCTaHaBNMBaTb ABYXCTYNEHYATYIO OUCTAHLMOHHYIO 3aLUMTY OT MeXaydasHbIX KOPOTKMX
3aMblKaHUN.

MNepBas cTyneHb 3TON 3aluThl, OCYLLECTBASAOWAs 6KHee pe3epBMPOBaHmNe, OOKHA BbIMONHATLCS C
6OKMPOBKON NPU Ka4YaHUsAX 1 OeNCTBOBaTb, Kak ykasaHo B 3.2.81, n. 3, C BbIAEP>XKOW BPEMEHN HE
6onee 1 c. lNepBas cTyneHb JOKHA HAOEXXHO OXBaTbiBaTh TpaHchopmaTop 610ka npu obecneveHnm
CENEKTUBHOCTU C 3alUMTaMy CMEXHbIX 3/1IeMeHTOB. Pe3epBrpoBaHve nepBo CTYNeHbIO 3awmT
reHeparopa 06s3aresibHO, eCN Ha 6NIOKE NPUMEHSIIOTCS OTAENbHbIE AnddepeHUnanbHble 3alnThbI
TpaHchopmaTopa 1 reHepartopa.

BTopas cTyneHb, ocyLlecTensiowas ganbHee pesepsupoBaHmne, AoKHa AeICTBOBATb, Kak yKas3aHo B
3.2.81,n. 2.

PekomeHayeTcst ycTaHOBKA ABYXCTYNEHYATON OUCTAaHLUMOHHOWN 3aLUTbl Y NPU HANN4YmMM pe3epBHON
onddepeHumanbHON 3aWwmnTbl C LENbo YBeNnYeHNss aheKTUBHOCTM AanbHero pesepsuposanus. Obe
CTYMEeHN OUCTaHUNOHHOM 3alUMThbl B 9TOM Cllydae AO0JIKHbI eNCTBOBaTb, Kak ykasaHo B 3.2.81, n. 2.

3.2.79. 3awumTy oT BHelwwHux K3 Ha 6nokax ¢ reHepaTopamu MoLlHocTbio 30 MBT 1 MeHee cnegyeT
BbINONHSATb B cOOTBETCTBUM € 3.2.43. NapameTpbl cpabaTbiBaHWs 3almTbl HA 610Kax ¢
rmgporeHeparopamu criegyeT NpuHUMaTh cornacHo 3.2.42, 3.2.43 n 3.2.78.

3.2.80. Ha 6nokax reHepaTop - TpaHcopmaTop C BbiKoYaTeneM B LIENU reHepaTopa npu oTCyTCTBMA
pesepBHON anddepeHumanbHom 3awmTbl 610Ka Ao/KHA 6bITb NPEAYCMOTPEHA MakcMaribHas ToKoBast
3almTa Co CTOPOHbI BbICLLEro Hanps>keHus 6roka, NpegHa3HayveHHas afisi pe3epBupoBaHs OCHOBHbIX
3awnT TpaHchopmaropa 6510ka npu paboTe C OTKITHOUYEHHBIM FTEHEPATOPOM.

3.2.81. PesepBHas 3awmTa 6710KOB reHepaTop - TpaHcdopmMaTop AoKHA ObiTh BbINOSIHEHA C Y4ETOM
cnepnytoLlero:

1. Ha cTopoOHe reHepaTopHOro HanpsixxeHnst TpaHcdopmartopa 61oka 3awmTa He ycTaHaBIMBaeTCs, a
NCNONb3yeTCs 3alnTa reHeparopa.

2. Mpw ganbHeM pe3epBrpPOBaHNN 3aLLMTa AOJ/KHA AeNCTBOBaTh, Kak NpaBuo, ¢ ABYMs Bblaep KKamu
BPEMEHM: C NEePBOW - Ha AefNeHne CXeMbl Ha CTOPOHE BbICLLEro Hanpsi>keHnst 6yioka (Hanpumep, Ha
OTKJIOYEHWE LIMHOCOEANHUTENBHOIO N CEKLIMOHHOMO BbIK/toYaTesel), co BTOPOW - Ha OTKIoYeHne 6rioka
OT ceTw.

3. MNpun 6AnKHEM pe3epBMpOBaHNI SOMMKHbI MPON3BOANTLCA OTKIIOYEHUEe 6noKa (reHepaTopa) OT ceTu,
raleHue nonsi reHepaTtopa 1 octaHoB 6110Ka, ecnun 3T1o Tpebyetca no 3.2.89.

4. OToenbHble CTYNEHW UM YCTPOWCTBA PE3EPBHON 3aLLMThI B 3aBUCUMOCTM OT UX Ha3HAYeHUs 1
LenecoobpasHOCTM MCNOMb30BaHNS NPy fanbHEM 1 GNI>KHEM pPeE3ePBUPOBaHNM MOTYT UMETb OHY, ABE
W TPW BbIAEP>KKN BPEMEHM.

5. OpraHbl nycka HanpskeHus 3awmnT no 3.2.78 n 3.2.79 pekoMeHOyeTcs npegycmarprBaTb CO CTOPOHbI
reHepaTopPHOro HanpPs>XKEHNst U CO CTOPOHbLI CETH.

6. [1ns1 OCHOBHbIX 1 pe3epBHbIX 3alNUT 6/10Ka, Kak NpaBusio, AOMKHbI ObiTb NPeayCMOTPEHbI OTAENbHbIE
BbIXOOHblE pene 1 NuTaHne onepaTUBHLIM NOCTOSIHHLIM TOKOM OT Pa3HbIX aBTOMaTUYECKNX
BbIKJ/IHOYaTENEN.
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3.2.82. Ha 6nokax ¢ TypboreHeparopamu 3alwuTy OT CUMMETPUYHbBIX NEPErpy30K cTatopa cnenyet
BbINOJIHATbL Tak XXe, Kak Ha reHeparopax, paboTaroLmx Ha cOopHble WinHbI (CM. 3.2.47).

Ha rugpoanekTpocTaHumsx 6e3 NOCTOSIHHOrO AeXXYpPCTBa onepaTUBHOIO NepcoHana Kpome
curHanMsaumm CUMMETPUYHBIX NEPErpPy30K AO/MKHA ObITb NPedyCcMOTpeHa 3allmTa ¢ HE3aBUCKMOM
XapakTePUCTMKOW, AenCTByoLas ¢ 60nbLUen BbIOEPXKKON BPEMEHN HA OTK/IHOYEHNe 6noka (reHepaTtopa)
N C MEHbLUEN - Ha pa3rpy3Ky. BMecTo ykasaHHOWM 3aLmTbl MOryT OblTb NCMOIb30BaHbl COOTBETCTBYOLLME
YCTPOWCTBA B CUCTEME PEryNpoBaHns BO30YXOEHNS.

3.2.83. Ha reHepaTopax mowHocTbio 160 MBT 1 60o51ee ¢ HeNoCpeaCcTBEHHbIM OXNIaXXOEHNEM
NPOBOAHNKOB OOMOTOK 3aLuMTa OT Neperpy3kyn 0OMOTKN poTopa TOKOM BO30YXXOeHWst [O/KHA ObITb
BbIMOJIHEHA C MHTErpPanbHOM 3aBUCMOW BbIOEPXKKOW BPEMEHN, KOTOPast COOTBETCTBYET XapakTEPUCTUKE
OONyCTUMbIX Neperpy3ok reHepartopa TOKOM BO30Y>AeHuWs1. ITa 3alumTa Jo/KHA AeCTBOBaTh Ha
OTKJIHOYEHNE.

Mpy HEBO3MOXKHOCTM BKJIHOYEHNS 3aLLUTLI HA TOK poTopa (Hanpumep, Npu 6ecLLeTOHHOM BO30Y>XAEHWN)
[OMNycKaeTcs NPYMeHeHNe 3alnTbl C HE3aBNCKMMOW BbIAEP)KKOW BPEMEHM, pearnpytoLLeil Ha NoBbIlLeHne
HanpsH>KEHUs B Lenn Bo30Yy>KAEHMS.

B 3awwmTe gonkHa 6biTb NpegycMoTpeHa BO3MOXXHOCTb AeNCTBMS C MeHbLUEN BbIAEP>KKOV BPEMEHN Ha
CHUXKEHMe ToKa Bo36yxxaeHus. MNpu Hanmunm yCTpoNCTB OrpaHnyeHns Neperpyskn B perynstope
BO306Y>XOEHUSI OENCTBME Ha Pasrpy3Ky MOXET OCYLLECTBNATLCA OAHOBPEMEHHO OT 3TUX YCTPOWCTB U OT
3almMTbl poTopa. [JonyckaeTcs TakxXe UCMoJib30BaTh YCTPOMNCTBO orpaHmnyeHns neperpysku B APB ons
OeNCTBUSI Ha pasrpy3Kky (C OBYMS BblOep>KKamMun BpeMeHW) 1 oTKodeHre. [MNpy aTom 3awmTa ¢
NHTErpanbHOM 3aBUCUMON BbIAEPXKKON BPEMEHN MOXET HE YyCTaHaBIMBaTbCS.

Ha Typ6oreHepatopax MoLLHOCTbIO MeHee 160 MBT ¢ HenocpenCcTBEHHbIM OXTaXXAEHMEM MPOBOLHNKOB
0OMOTOK 1 Ha rngporeHeparopax MoLHOCTL0 6oee 30 MBT ¢ KOCBEHHbIM OXNaXXAEHNEM 3aLLMTY
crefyeT BbINONHATL aHaIorMyHO TOMY, Kak ykasaHo B 3.2.46.

Mpwn HaNU4UMK YCTPONCTB FPYNMOBOrO YNpaBfeHus BO3OY>XXAEHNEM Ha reHepaTopax PeEKOMEeHYeTCs
BbIMOJHATL 3aLUUTY C 3aBUCHMON BbIOEPXKKON BPEMEHM.

Mpwu paboTe reHepaTopoB C pe3epBHbIM BO36YAUTENEM 3aLLyTa pOTOpa OT Neperpy3kun AokKHa
ocTaBaTbcs B paboTe. Npu HEBO3MOXHOCTU NCMNONB30BaHNA 3aLLUTbI C 3aBUCUMOI BblOEPXXKON BpeMeH
JOMnycKaeTcs npeaycMaTpmBaTh Ha pe3epBHOM BO36yauMTeNe 3amUTy C HE3aBNCMOM BblAEPXKKO
BPEMEHN.

3.2.84. Ha 6nokax c TypboreHepaTtopamu MoLuHocTbio 160 MBT 1 6onee ons npenoTepalleHus
NOBbILIEHNST HANPSIKEHUS B PEXXMME XONOCTOro XoA4a A0/HKHA ObITb NpeaycMoTpeHa 3awmra oT
NOBbILIEHNST HANPSIXKEHWS1, KOTOpas aBToOMaTMYeCKn BbIBOAUTCS U3 OEeNCTBMS Npu paboTe reHeparTopa Ha
ceTb. [pu gencTeum 3awmTbl OMKHO ObITb 06eCcneYeHo raleHmne nons reHepatopa u BosbyanTtens.

Ha 6nokax ¢ rmgporeHeparopamu afs NpeaoTBpaLleHnsi NOBbIWEHNS HAaNPsKeHWs npu copocax
Harpy3Ku OoJ/XHa 6bITb NPeAYyCMOTPEHA 3almUTa OT NOBbILEHWS HANPS>XKeHUs. 3almTta 4o/KHaA
[encTBoBaTb Ha OTK/IHOYeHNe 6noka (reHepaTtopa) 1 raweHune nons reHeparopa. [Jonyckaercs gencreune
3almMTbl HA OCTaHOB arperaTa.

3.2.85. 3awyuTa oT 3amMblkaHniA Ha 3EMJTIO B OOHOW TOYKE Lieny Bo30Yy>KAEHWS [OMKHA ObiTb
npenycMoTpeHa Ha rmpgporeHepaTopax, Ha TypboreHepaTtopax ¢ BOOASHbIM OXJ1aXKAeHNEM 0OMOTKM
poTopa 1 Ha Bcex TypboreHepaTopax MoLHocTbio 300 MBT v Bhilwe. Ha rugporeHepaTopax 3awmta
[OKHA AeNCTBOBATb Ha OTKIOYEHME, a Ha TypboreHepaTopax - Ha curHarn.

3awuTa oT 3aMblKaH1i Ha 3eMJI0 BO BTOPOM TOYKE Lienu Bo3by>XaeHnst TypboreHepaTtopoB JosKHa ObiTb
ycTaHoB/eHa Ha 6/10kax moHocTeo MeHee 160 MBT B cooTtBeTcTBUM C 3.2.48.
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3.2.86. Ha 6nokax ¢ TypboreHepaTtopamu MoLHocTbo 160 MBT 1 6onee, MMeLLMMN HENOCPEACTBEHHOE
oxNaxkaeHne NpoBOAHMKOB 0OMOTOK, U C rmaporeHepartopamMmin crienqyeT npegycMaTpmBaTth YCTPONCTBa
3alNTbl OT aCMHXPOHHOIO pexxnma ¢ noTepent Bo30YyXOeHNs.

YKazaHHble YCTPONCTBa PEKOMEHAYETCS NPUMEHSATbL N Ha TypboreHepaTopax MOLLHOCTbIO MeHee 160
MBT ¢ HenocpeACTBEHHbIM OXNaXkaeHeM NPOBOOHUKOB 06MOTOK. Ha aTux TypboreHepaTopax
[OMNyCKaeTCs TakXKe npenycMaTpuBaTb aBTOMATUYECKOE BbISIBNIEHVE aCUHXPOHHOIO pexxnma TOJIbKO Mo
OTKJIHOYEHHOMY MOJIOXKEHUIO YCTPONCTB aBTOMATUYECKOrO raweHns nons (6es npuMeHeHns 3alnTbl OT
ACVHXPOHHOI0 pexx1ma).

Mpwy nepeBoae B aCUHXPOHHbIN PeXNM TypboreHepaTopa, NoTePSIBLLErO BO30OY>KAEHME, YKasaHHbIe BbilLe
YCTpPOWCTBA 3aLnThbl U aBTOMATUYECKOrO ralleHnst Nosist O/KHbI AeNCTBOBATb Ha CUrHan o notepe
BO36Y>XAEHUS 1 MPON3BOANTL aBTOMATNYECKOE NMEPEKITHOYEHNE HAarpy3K COBCTBEHHBIX HYXX[, B
OTBETBMIEHMEM 6/10Ka, reHepaTop KOTOPOro NoTepsia Bo3byXaeHne, Ha pe3epBHbI UCTOYHMK NUTaHUS.

Bce rupgporeHepatophbl 1 Typ6oreHepaTopbl, HE [OMNyCKaloLmMe aCUHXPOHHOIO PEXMAa, a TakxXe
ocTasbHble TypboreHepaTopbl B yCoBuaX AeduLTa peakTUBHON MOLLIHOCTY B CUCTEME NPU AeNCTBUM
yKa3aHHbIX YCTPOWCTB AO/KHbI OTK0YaTbCS OT CETU.

3.2.87. Npun Hanuuum BbIKNOYATENS B LIENy reHepaTopa ¢ HeNOCPEACTBEHHbLIM OXIaXAEHNEM
NPOBOAHNKOB OOMOTOK CriefyeT npegycMaTpuBaTb pe3epBUPOBaHME NPy OTKa3e 3TOro BbIKovaTens
(Hanpumep, npumeHeHrem YPOB).

3.2.88. YPOB 110 kB v Bbiwe Ha aneKTpocTaHLmMsX JOSKHO ObITb BbIMOHEHO C YY4ETOM ClenyoLLEro:
1. [ns npepoTBpaLleHns N3NNLLHEro OTKITIOYEHNS HECKOSbKIMX BTOKOB pE3EPBHON 3aLUTON NP
BO3HUKHOBEHWM Ha OOHOM M3 HUX HENOMHOMAa3HOro pexxrnma B pe3ynbTaTe 0TKasa BbIKHoHaTENS C
nodasHbIM NPUBOLOM MPU €ro OTKJTIOYEHUN HA S1IEKTPOCTAHUMNAX C reHepaTopamm, UMEOLLMIN
HenocpencTBEHHOE OX/1aXXAeHVE MPOBOAHNKOB OOMOTOK, [O/MKEH ObITb MPEAYCMOTPEH YCKOPEHHbIN
3anyck YPOB (Hanpumep, OT TOKOBOW 3alUMThbl HY/IEBOW NocnenoBaTelbHOCTY TpaHcdopmaTopa 61oka
CO CTOPOHbI CETU C 60JIbLUMM TOKOM 3aMbIKaHUS Ha 3EMIIO0).

2. [ns anekTpoCTaHuuI, Ha KOTopbIX 6/10KK reHepaTop - TpaHchopMaTop 1 IMHUN NMEIOT obLyme
BblKNto4aTenu (Hanprumep, Npu NPUMEHEHWN MOMYTOPHOM CXEMbI NIV CXEMbI MHOIOYrOJIbHMKA),
HeobxoOMMO NpenycMaTpuBaTb YCTPONCTBO TENEOTKIIHOUEHNS 11 OTKJIIOYEHNS BbIK/lOYaTENS U 3anpeTa
AlB Ha NpOoTMBOMNONOXHOM KOHLE NuHWUK npu aenctseum YPOB B ciyyae ero nycka oT 3awuTbl 6510Ka.
Kpowme Toro, cnenyet npegycmarpusath gerictene YPOB Ha ocTaHOB nepegatymka BbiICOKOHYACTOTHOM
3amThbI.

3.2.89. Npu gencTBumn Ha OTKJIIOYEHME 3aLlUUT cTaTopa reHepaTopa 1 TpaHcdopmaTtopa 6510ka oT
BHYTPEHHMX MOBPEXAEHWI, a TakXKe 3allMT poTopa reHeparopa A0JIKHO NPON3BOANTLCS OTKIIOYEHNE
NOBPEXOEHHOIO 3/IEMEHTA OT CETU, ralleHne Noasi reHeparopa u Bo3dyanTtens, nyck YPOB n
OCYLLECTBNATLCA BO3LENCTBME HA TEXHONOMMYECKNE 3aLLNTI.

Ecnn oTkntoueHne oT 3awmuThl NPUBOAUT K 06ECTOUMNBAHNIO HArpy3KW COBCTBEHHbIX HY>XXA,
I'IpVICOG,D,VIHeHHOVI OTBEeTBJ/IEHNEM K 6J'IOKy, 3awnTa aoJsnkKHa ﬂeIZCTBOBaTb TakK>Xe Ha OTK1io4eHne
BbIK/touaTenen B uenn paboyero NCTOYHNKA NUTaHNA COBCTBEHHbIX HY>XKA, ANS X NepeBoda Ha nuTaHue
OT PE3EePBHOro NCTO4YHMKA C nomoLbio ABP.

Pe3epBHble 3aunTbl reHepaTopa 1 TpaHcgopmaTopa 6710Ka NPy BHELLHWX NOBPEXAEHNSX OOIKHbI
JencTBoBaTb B COOTBETCTBUM C 3.2.81, n. 2-4.

Ha TennoBbIx 3/1eKTPOCTaHUMAX C 6I0YHON CXEMOW B TEMIOBOIM YacTW B Clyyasx OTKIloUeHUst 6rioka npu
BHYTPEHHMX MOBPEXAEHNSX JOIKEH 06ecneunBaTbCs NOMHbIA OCTaHOB 6/10Ka. Mpu BHELHNX
NOBPEXXOEHMAX, a TakKe Npy OeNCTBMM 3aLUUT B TEX Clly4asix, Korga MoXeT ObiTb ObICTPO



BOCCTaHOB/eHa paboTa 6n1oka, 610K OOIKEH NEPEBOAUTLCS B PEXMM XOI0OCTOr0O Xo4a, ecnv 3ToT
pPeXuM QornyckaeTcs TennoMexaHN4YecKUM o6opyaoBaHNEM.

Ha rugpoanekTpocTaHuusix Npu BHYTPEHHNX MOBPEXOEHNAX 6/10Ka KPOME OTKIItoUeHMs 6/10Ka [OMKEH
Npon3BoOANTLCHA OCTaHOB arperara. [JelicTBMe Ha OCTaHOB arperata [JomnycKaeTcs OCYLLECTBNATb TakxXe
npvi OTK/lOYEeHNM 6510Ka B pe3y/bTaTe BHELIHMX NOBPEXAEHWIA.

3.2.90. Ha 6nokax reHepartop - TpaHchopMaTop - IMHUS OCHOBHAas 3alluTa NVHUN U pe3epBHas 3alumTa
CO CTOPOHbI 3HEProcncTemMbl OOJI>KHbI ObITb BbIMNO/IHEHbI B COOTBETCTBUN C TpGGOBaHVIHMI/I HaCTOHLLI,eI7I
rna.bl NO 3aLUMTE NINHWIA, @ CO CTOPOHbI 6510Ka YHKLMM PE3EPBHON 3aLLUMTbI IMHAW OOSKHbI
BbINOJIHATLCS Pe3epPBHbLIMY 3alLmTamMm 6r1oKa.

3awwmTa 6n1oKa gomkHa 6bITb BbINONIHEHA COrNnacHO NpUBEAEHHbIM Bblle TpeboBaHMSIM.

LencTeue 3awmtbl 610Ka Ha OTKAOYEHWE BbikntoyaTens v nyck YPOB co CTOPOHbI 3HEProcucTeMbl
OO/MKHO NepefaBaTbCsi C MOMOLLbIO ABYX B3aMMOPE3EPBMPYEMbIX YCTPONCTB TENEOTKIIIOUEHMS NO
BbICOKOYACTOTHOMY KaHasy unm no nposopam cBa3n. Kpome Toro, pekomeHayeTcs npeaycMaTpuBaTth
OLHOBPEMEHHOE [eNCTBNE 3alnThl 6510Ka Ha OCTAHOB MepefaTynka BbICOKOYACTOTHOM 3aLLunThl.

Ha 6nokax ¢ TypboreHepatopamu (Mpu 6,104HON CXEME B TEMIOBOWN YacTu) CO CTOPOHbI QHEPrOCUCTEMbI
OOJIKHO nepenasaTtbCsl C MOMOLLbIO YCTPONCTBA TENEOTKIIIOYEHMS HA MPOTUBOMOJIOXHbIN KOHEL, IMHUN
OenCcTBMe 3alnThl WKUH (Mpy ABOMHON cucTeme WwiuH) unu genctene YPOB (npu nofyTOPHON CXeme unu
CXemMe MHOroyrosibH/Ka) COOTBETCTBEHHO Ha nepeBof, 6510Ka B PeXM XONIOCTOro Xo4a Uin Ha ralieHme
nons reHeparopa 1 ocTaHoB 6510ka. Kpome Toro, pekoMeHOyeTCsl MICMoNb30BaTh YCTPONCTBO
TENEOTKIOYEHVS A1 YCKOPEHWS ralleHnsi Nons reHeparopa 1 OTKIIIoYeHNe COBCTBEHHbIX HY>XA, Npwn
OEeNCTBUN PE3EPBHbIX 3aLLUT CO CTOPOHbI SHEPrOCUCTEMbI.

Mpw HenoNHOoga3HOM OTKJIHOUYEHMM BbIK/HOYATENSA CO CTOPOHbI CETU C 60/bLIMM TOKOM 3aMblKaHUs Ha
3eMJ1t0, OOJIXKEH NPOM3BOAMTLCA YCKOPEeHHbIN 3anyck YPOB Tak Xe, kak 3To npegycMmoTpeHo B 3.2.88, n.
1.

3awmTa Bo3ayLHbIX 1 KabenbHbIX IMHUA B ceTax HanpshxeHnem 3-10 kB ¢
N30JIMPOBAHHOW HEUTPASIbIO

3.2.91. [1na nuHun B cetax 3-10 kKB ¢ n3onnpoBaHHOM HENTPanbto (B TOM YNCHE U C HENTPanblo,
3a3eMJIEHHON Yepes OyroracuTeNbHbIN peakTop) A0KHbI ObITh NPeayCMOTPEHbl YCTPONCTBA PENenHOn
3aLmnTbl OT MHOrodasHbIX 3aMblKaHWUA 1 OT OAHO(Aa3HbIX 3aMbIKaHUN Ha 3EMJIIO.

3.2.92. 3awmTy OoT MHOroasHbIX 3aMblKaHUIN cnegyeT npenycMmaTpusaTth B ABYX(Pa3HOM UCNONHEHUN 1
BKJ/1HO4ATb B OOHU N Te Xe qi)a3bl no Bcen ceTtun OaHHOro Hanps>kXeHuna onsa obecreyeHnss OTK/IOYEHNS B
6ONbLUNHCTBE CNyYaeB ABOWHbIX 3aMblKaHWIA Ha 3EMJTI0 TOJTbKO OOHOM0 MeCTa NoBpPeXOeHUsI.

3awmTa gomkHa 6bITb BbINOIHEHA OOHO-, ABYX- WX TPEXPENENHON B 3aBMCMOCTY OT TpeboBaHui
YYBCTBUTENBHOCTU N HAAEXHOCTN.

3.2.93. Ha ogVHOYHbBIX IMHUSX C OAHOCTOPOHHUM MUTaHMEM OT MHOroasHbIX 3amMblKaHW A0/IKHA
yCTaHaBNMBaTbCH, Kak NpaBuio, ABYXCTyneHYaTas TokoBas 3almTa, nepsasi CTyNeHb KOTOPOW
BbINOJIHEHA B BME TOKOBOW OTCEYKM, a BTOpas - B BUAE MaKCMarbHOM TOKOBOW 3aLLMTbl C
HEe3aBNCVMOW WU/ 3aBMCUMON XapaKTEPUCTUKON BbIOEPXKKIM BPEMEHM.

Ha HepeakTpoBaHHbIX KabenbHbIX IMHUAX C OQHOCTOPOHHUM MUTAHNEM, OTXOOSALMX OT LUNH
3NEKTPOCTaHLMIA, TOKOBbIE OTCEYKM AOMKHbI ObITb BbINOSIHEHbLI 6€3 BbIOEPIXXKN BPEMEHWN 1 30HA NX
DencTBns Oo/kHa 6bITb onpeaeneHa ns ycnosust oTkNtoYeHns K3, conpoBoXXaaoLLMXCa OCTaTOUHbIM
HanNPs>KEHNEM Ha LWMHAaX yKadaHHbIX anekTpocTaHumn Huxe 0,5-0,6 HoMmnHanbHoro. s BbINOSHEHNS
yKasaHHOro yCroBu1si [OMYCKAETCs BbIMNOJIHATL 3aLUTY HECENEKTVUBHOW B COYETAHUN C YCTPONCTBaAMMU



AlB vnn ABP, ncnpasnstowmmm NoSHOCTLIO NN YacTUYHO HECENEKTUBHOE OENCTBME 3alUUThbI.
[onyckaeTcs ycTaHaBMBaTb yKa3aHHbIE OTCEYKUN TakXKe Ha JIMHUSAX, OTXOASALWMX OT LWWH MNOACTaHUMI 1
NUTAaOLWLNX KPYMHbIE CUHXPOHHbIE 3NEKTpoaBUraTeni.

Ecnn Ha HepeaKkTpoBaHHbIX KabesbHbIX MMHUSAX C OOQHOCTOPOHHMM MUTAHNEM, OTXOAALLMX OT LUMH
9NEKTPOCTaHUUIN, TOKOBbIE OTCEYKUN HE MOrYT ObITb NMPUMEHEHbI MO TPeboBaHUSAM CENeKTUBHOCTU, TO NS
obecneyveHus ObICTPOAENCTBUS LOMYyCKaeTcsa npegycmarpmearb 3awmtbl no 3.2.94, n. 2 unn 3.
MNprMeHeHMe aTNX 3alnT AonycKaeTcs Takxke Ansg pabounx NUHNN COBCTBEHHbIX HY>XX[, TEMNOBbIX
3NEKTPOCTaHLNNA.

Ha peakTnpoBaHHbIX JINMHUNAX, BblKTlO4YaTENIN KOTOPbLIX HE paCcCYUTaHbl HA OTKJTKOYEHNE K3 oo peakTopa,
TOKOBbl€ OTCEYKN HE O0MYyCKaTCA.

3.2.94. Ha ogVHOYHbBIX IMHUSAX C ABYCTOPOHHUM MUTaHWEM MPY HaIMYUN UK OTCYTCTBUN OBXOLHbIX
CBSI3€el, a Tak>XKe Ha JINHUSAX, BXOOSALLMX B KOJIbLIEBYHO CETb C OOHOM TOUYKOW NUTaHUS, PEKOMEHAYETCS
NMPUMEHSITb T€ XK€ 3aLLMTbI, YTO U HA OAMHOYHBLIX IMHUSAX C OOHOCTOPOHHMM NMUTaHneM (cMm. 3.2.93),
BbIMOJHSASA UX NPY HEOBXOANMOCTIN HanpaBfeHHbIMU.

B uensax ynpolueHns 3awmT 1 obecrneveHns x CeNeKTUBHOIO AENCTBUSA O0ONYCKAeTCA NPUMEHSATb
aBTOMaTN4eCKOe fefieHne CeT Ha paanasibHble Yy4acTKM B MOMEHT BO3HUKHOBEHMS MOBPEXAEHUS C
nocnenyroLM aBTOMaTUYECKIM €€ BOCCTaHOBIEHVEM.

Ecnn HeHanpas/eHHasa Ui HanpaBJieHHad TOKOBadA CTyneH4yartad 3alunta He obecneumBaeT Tpe6yeMb|x
6b|CTp0,D,€I7ICTBI/I9| N CeneKTnBHOCTU, OONYyCKaeTCcAa npegycMmatpmBaTb cnegyrouimne 3allnThbl:

1) AMCTaHLMOHHYO 3alMUTy B MPOCTENLLEM UCMOSTHEHWNN;
2) nonepeyHyto anddepeHumnanbHy0 TOKOBYO 3alUUTY (15 CABOEHHbIX KabenbHbIX IMHUN);

3) npogonbHyto auddepeHumanbHy0 TOKOBYIO 3alLMTY ANS KOPOTKUX YHACTKOB MHUNA; Npn
HeobXo4MMOCTI NPOKIAOKM CneumanbHOro Kabenst ToNbko A8 NpogonsHon auddepeHumansHOM
3almnTbl ANVHA ero JomkHa 6biTb He 6onee 3 KM.

[ns 3awmT, yKasaHHbIX B M. 2 1 3, B KA4eCTBe pe3epBHON 3aLLMThbl CieayeT npegycMaTprBaTb TOKOBYHO
3amTy.

3.2.95. [Npu BbINOSHEHN 3alLMTbI NapannenbHbix AMHMn 3-10 KB cnegyeT pykoBooCcTBOBaTbLCS
yKasaHnsaMun gns napannesnbHblX nHun B ceTsx 35 kB (cm. 3.2.104).

3.2.96. 3awuTta oT ogHOMa3HbIX 3aMblKaHU Ha 3eMI0 OOJ/KHA 6bITb BbIMO/IHEHA B BUAE:
CENeKTVBHOWM 3aLMTbl (yCTaHaBNMBAIOLLEN NOBPEXOEHHOE HAaNpPaBeHNE), OENCTBYOLEN HA CUrHaIT;

CEeNeKTVBHON 3alnThl (yCTaHaBNMBAaOLLEN NOBPEXAEHHOE HanpaBeHne), ENCTBYIOLEN Ha OTKIIOYEHNE,
Korga aTo Heobxogmmo no TpeboBaHusM 6e30MacHOCTY; 3almMTa 4oskKHa ObiTb YCTaHOBEHA HA
NUTaOLWMX 3NEMEHTAX BO BCEWN 3/IEKTPUYECKN CBA3AHHOWN CETU;

YCTPOWCTBa KOHTPOS U30NALMN; NMPY STOM OTbICKaHWE MOBPEXAEHHOro 3/1eMeHTa OOKHO
OCYLLECTBNATLCA cnelnanbHbIM/ YCTPOWCTBaMU; O0MYCKAETCS OTbICKaHWe NOBPEXAEeHHOro afieMeHTa
nooyepenHbIM OTK/THOYEHNEM NPUCOEONHEHWIA.

3.2.97. 3awmTa oT ogHoda3HbIX 3aMblKaHU Ha 3eMJTH0 A0JIKHA ObITb BbINOSIHEHA, Kak NpaBumo, C
1cnonb3oBaHNeM TpaHCcOpPMaTOPOB TOKa HyIEBOWM NOCNeAoBaTebHOCTU. 3aluMTa B NepBYO ovepenb
OOJKHA pearnpoBaTh Ha yCTaHOBMBLUMECS 3aMbIKaHUS Ha 3eMJTt0; JOMYCKAETCs TakXKe NpMMeHeHne
YCTPOWCTB, PErMCTPUPYIOLLMX KPaTKOBPEMEHHbIE 3aMblKaHusl, 6e3 obecrneyveHnsi NOBTOPHOCTY AENCTBUS.
3awmTa oT ogHoda3HbIX 3aMblKaHUN Ha 3eMITI0, AENCTBYOLLAA Ha OTK/IOYEHVE 6e3 BblOEPIXKKN BPEMEHM
no TpeboBaHusMm 6esonacHocTu (cM. 3.2.96), oo/ KHa OTKYaTh TONIbKO SNIEMEHT, NUTAalOLWMIA
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NoBPEXAEHHbIN Y4aCTOK; NMpu 3TOM B Ka4eCTBE Pe3epBHON [O/KHA ObITb NpenyCcMoTpeHa 3almTa,
BbIMOSHSEMas B BUAE 3alUMTbl HY/IEBOW NOCNen0BaTelbHOCTU C BblAEPXKKOW BpemeHn okono 0,5 ¢,
OencTByloLas Ha OTKIIOYEHNE BCEN DNIEKTPUYECKN CBSA3AHHOM CETU - CUCTEMBI (CEKLMNW) LUNH NN
nuTaroLLLEero TpaHcgopmaTopa.

YBenunyeHne Toka npoMbILLSIEHHOW YacTOTbl CneumanbHO Ans obecnevyeHns 4eNcTBUS 3aLMTbl B CETU C
HenTpanbto, 3a3eMJIEHHON Yepes AyroracuTeNbHbIN peakTop (HanpuMep, C NOMOLLIbIO PACCTPONKM
peakTopa), Kak NpaBuso, He AOMNyCKaeTcs NpegycmaTpuBearhb.

3awuTa BO34yLUHbIX U KabenbHbIX IMHUNA B ceTax HanpshkeHnem 20 U 35 kB ¢
N30/IMPOBaAHHON HEUTPaANbIO

3.2.98. 1nsa nuHuin B ceTsax 20 1 35 KB ¢ n3onmpoBaHHOW HENTPasblo AOMKHbI ObITb MPEeAYCMOTPEHbI
YCTPONCTBA PENENHON 3alnTbl OT MHOro(asHbIX 3amMbIKaHU 1 OT OAHO(a3HbIX 3aMblKaHWI Ha 3eEMJIIO.

3.2.99. 3awuTy oT MHOroasHbIX 3amMblKaHUI cnegyeT npegycMmaTpusaTth B ABYX(asHOM ABYXPEENHOM
NCNOJIHEHN 1 BKJ1HOYATb B OOHN U Te >Xe Cpa3bl Mo Bcen ceTtun OaHHOro Hanps>XeHuna ona obecrneyeHns
OTKJ/IIOYEHNSI B OONBLUMHCTBE CllyYaeB ABOMHbIX 3aMblKaHWUA Ha 3EMJTHO TOJIbKO OQHOIO MecTa
noepexaeHus. B uensx noBbIWeHNs YyBCTBUTENBHOCTU K NMOBPEXAEHUSM 3a TpaHchopmaTopamm ¢
coeanHeHneM 06MOTOK 3Be3[a-TPeyrofibHUK A0MYCKaeTCs BbINONHEHME TPEXPENENHON 3aLUnThbI.
3awmTy OT 0gHOMa3HbIX 3aMblKaHUN Ha 3eM0 CnefyeT BbINOMHATb, Kak NpaBuio, ¢ AeNCTBMEM Ha
curHan. [Jns ocyLecTBneHns 3alnTbl JOMYCKAETCH NCMNOb30BaTh YCTPONCTBO KOHTPONSA N30SLMN.

3.2.100. lNpwu BbIGOPE THNa OCHOBHOWN 3aLUMThbl CNEOYET yunTbiBaTb TPebOBaHNs obecneveHns
YCTOMUYMBOCTY PaboTbl 3HEPrOCUCTEMbI U HAAEXHOW paboTbl NOTPEOUTENS aHaNOrMYHO TOMY, Kak 3TO
y4MTbIBAETCA AN 3aWmThl MMHUA HanpsixxeHrem 110 kB (cm. 3.2.108).

3.2.101. Ha 0gMHOYHbBIX IMHUSX C OOGHOCTOPOHHUM MUTAHMEM OT MHOIrO(ga3HbIX 3aMblKaHWI SOSKHbI
ObITb YCTAHOB/EHbI MPENMYLLLECTBEHHO CTYNEeHYaTble 3aLWUTbl TOKA UK CTyNeH4YaTble 3alimThl ToKa n
HaNps>XeHUs, a eCN Takne 3aLnTbl He YO0BNETBOPSIIOT TPEOOBAHUSAM YyBCTBUTEIbHOCTU WX BbICTPOTHI
OTKJIO4YEHNsT noBpexaeHns (cM. 3.2.108), HanprMep Ha FoMOBHbIX y4acTKax, - AUCTaHLUMOHHas
CTyrneH4yaTas 3awmTa NpenmyLLeCcTBEHHO C NMyCKOM Mo TOKY. B nocnegHem cnydvae B kKayecTse
OOMNOJSIHUTENBHONM 3aLUThl PEKOMEHAYETCSH MCMOJIb30BaTh TOKOBYIO OTCEYKY 6€3 BbIOEPXKKN BPEMEHM.
Lnst nMHWIA, COCTOSALLMNX N3 HECKOJbKMX MOCcnenoBaTesbHbIX Y4acTKOB, B LENAX YNPOLLEHNS O0NyCcKaeTcs
NCMNONb30BaHNE HECENEKTUBHbBIX CTYNEHYaTbIX 3aLMT TOKa N HANPS>XKEHNSA B COYETaHMM C YCTPONCTBaMM
nooyepegHoro AlB.

3.2.102. Ha 0gMHOYHBIX JINHWSX, UMEIOLLUX NMUTaHE C ABYX unn 6osiee CTOPOH (NocnegHee - Ha INHNSX C
OTBETBNEHMAMM), KaK NPU HANM4YUK, Tak 1 Npy OTCYTCTBUM O6XOAHbIX CBS3EN, a TakXXe Ha NINHUSX,
BXOOSLLNX B KOMbLIEBYIO CETb C OAHOM TOYKOW NUTaHUS, PEKOMEHOYETCS NPUMEHSTL TE XXe 3aLlMThbl, YTO
N Ha OAMHOYHBIX TMHUSIX C OOHOCTOPOHHMM NMuTaHnem (cMm. 3.2.101), BbINONHAS UX NPy HEOO6XOANMOCTU
HanpasfeHHbIMN, a AUCTaHLMOHHbIE - C MYCKOM OT penie conpoTueneHus. Mpn aToMm gonyckaeTcs
HeceneKTUBHOE OTKJ/THOUEHMNE CMEXHbIX anieMeHToB Npu K3 B "MepTBON" 30HE MO Hanpsi>XeHnto pene
HanpasfeHns1 MOLLHOCTU, KOrga TOKoBasi 0TCceuka, NCNonb3yemasi B Ka4ecTBe A0MOHUTENBHOW 3aLnThl
(cm. 3.2.101), He ycTaHaBnMBaeTCs, HaNpUMep 1U3-3a HeQOCTaTOYHOW ee YyBCTBUTENbHOCTU. 3awmTa
yCTaHaBNNBaETCS, KaK MpaBusio, TONTbKO C TEX CTOPOH, OTKyAa MOXET OblTb MOAAHO NUTaHUE.

3.2.103. Ha KOpOTKMX OANHOYHBIX JINHUSAX C OBYXCTOPOHHVM NUTaHWEM, Korga aTo TpebyeTcs no
YC/I0BUIO BbICTPOThI AENCTBUS, [OMYCKAETCs NPUMEHEHNEe NPOLobHON anddepeHumnansHOM 3alnTbl B
KayecTBe OCHOBHOW. [Mpn 3TOM AnvHa kabens, NpoKIagbIBaeMOro cneunansHoO s 3TOW 3alnThl, He
DO/MKHa npeBbiwaTth 4 KM. [11s1 KOHTPOJISt UICNPaBHOCTM BCNOMOraTesbHbIX NPOBOLOB 3alUThl crenyet
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npegycmatpuBaTh cneynanbHble ycTponcTea. B gononHeHne K npogonbHon guddepeHumansHom
3almTe B Ka4ecTBe pe3epBHOM oKHA OblTb NpUMeHeHa ogHa 13 sawmt no 3.2.102.

3.2.104. Ha napannenbHbIX IMHUSAX, UMEIOLLNX NUTaHWE C ABYX U 6osiee CTOPOH, a Takxke Ha
nMTaloLLEM KOHLE napanfienbHbIX MHAA C OGHOCTOPOHHUM MUTaHWEM MOIYT ObiTb MCMONBb30BaHbI TE Xe
3aLuThl, YTO 1 HA COOTBETCTBYIOLLUMX OAMHOYHBIX MHUNAX (cM. 3.2.101 1 3.2.102).

[nsa yckopeHus OTKIOYEHNS NOBPeXAeHNsi, 0COOEHHO NPU UCMONb30BaHNM TOKOBbIX CTYNeHYaTbIX
3aLNUT N CTYNEHYATbIX 3aLUUT TOKA N HANPS>XKEHWS, Ha IMHUSAX C ABYCTOPOHHUM MUTaHMEM MOXET ObITb
npUMeHeHa OOMNOSHUTENBHO 3aluuTa C KOHTPONEM HanpaBieHsl MOLLHOCTM B NapanienbHon nHum. 91a
3almMTa MOXXET ObITb BbINOJSIHEHA B BUAE OTAEBHOWN MOnepeYyHon TOKOBOW Hanpas/iEHHOW 3alnTbl NN
TOJIbKO B BUAE LIENN YCKOPEHUS YCTAHOB/EHHbIX 3aLUUT (MaKCMaribHOM TOKOBOW, ANCTAHLNOHHON) C
KOHTPONEM HanpasfeHs MOLLHOCTMW B NapaniesnbHON INHUN.

Ha nprnemMHOM KOHLUEe OBYX napannesbHbIX NNHWIA C OOHOCTOPOHHMM NUTaHMEM, KakK npasBunsio, OOJI>KHA
ObITb NCMNOJ/Ib30BaHa nonepeyHas p,mq)q)epeHumaanaﬂ HanpaeJieHHaaA 3alluTa.

3.2.105. Ecnm 3awmTta no 3.2.104 He yooBneTBopsieT TpeboBaHusam boicTponencTems (cm. 3.2.108), a
3almTa C KOHTPOsieM HanpasieHNss MOLLHOCTY B NapasfiefibHON INHUX HENPUMEHMA N
He>XkenaTesnbHa, B Ka4eCTBE OCHOBHOWN 3alUuThl (Mpy paboTe ABYX NapannienbHbIX IMHNIA) Ha OBYX
napannenbHbIX IMHNUSX C OBYCTOPOHHMM NMUTAHNEM N Ha MUTAKOLLEM KOHLE ABYX napaniesbHbIX TNHUNA C
OLHOCTOPOHHUM NUTAHNEM CNenYET NPUMEHSTL NonepeyHyro anddepeHunanbHyo HanpaBeHHYHo
3awmTy.

Mpn aTOM B pexxmme paboTbl OOQHON NNHWK, a TaKXKe B Ka4eCTBE pe3epBHON Npu paboTe ABYX JIMHWI
cnenyeT ucnonb3oBaTb cTyneHvaTyto 3awmTy no 3.2.101 1 3.2.102. [JonyckaeTcs BKKOYEHNE 3TON
3alUNTbl UM OTAENBHbIX €€ CTYMNEHEN Ha CyMMYy TOKOB 06eunx MHMIA (Hanpumep, pe3epBHON CTYMNeHN B
Lensx yBeNMYEHNS ee YyBCTBUTEIbHOCTY K MOBPEXAEHUSAM Ha CMEXHbIX a5ieMeHTax). [lonyckaeTtcs
Tak>Xe NCNonb30BaHne nonepeyHon auddepeHumansHoON HanpasneHHON 3alWnTbl B AOMNOMHEHNE K
CTyMeH4YaTbiM TOKOBbIM 3aluTam A5 YMEHbLUEHUS BPEMEHW OTKIOUYEHNS MOBPEXOEHNS Ha
3amLLaemMblX JIMHUSX, ECNX MO YCrnoButo bbICTPOoTh! AencTtens (cMm. 3.2.108) ee ycTaHoBKa He
obszaTenbHa.

B oTaenbHbIX cnydasx Ha KOPOTKUX NapanfienbHbIX JIMHUSAX OOMYCKaeTCsl NPUMEHeHe NPOLAObHON
anddepeHymnanbHom 3amTsl (M. 3.2.103).

3awmTa BO3A4yLWHbIX NIMHNA B ceTax HanpsbkeHuem 110-500 kB ¢ adhcekTmnBHO
3a3eMJIeHHOWN HenTpasbio

3.2.106. [1nsa nuHuin B cetax 110-500 kB ¢ achdekTMBHO 3a3eMNEHHON HENTPANbO OOMKHbI ObITh
npenycMoTpeHbl YCTPONCTBA PeNenHoN 3almTbl OT MHOroasdHbIX 3amMblKaHuii U OT 3aMblKaHWIA Ha
3emMJI.

3.2.107. 3awmnTbl JOMKHbBI ObITb 060PYA0BaHbI YCTPONCTBaMM, GIOKMPYIOLMMN UX OENCTBUE Npn
KayaHusiX, eC/in B CETN BO3MOXKHbI KayaHUsi NN @CUHXPOHHbIN XO4, NPU KOTOPbIX BEPOSATHbI N3NULLHNE
cpabaTbiBaHus 3awmTbl. [lonyckaeTcs BbINOAHEHME 3auUTbl 6€3 6/IOKUPYIOLWNX YCTPONCTB, €CAX OHa
OTCTPOEHA OT KavaHuin No BpemeHn (okono 1,5-2 c).

3.2.108. [1nsa nuHuin 330 KB 1 Bbille B Ka4eCcTBE OCHOBHOWM [OMKHA ObITb NpenyCcMOTpeHa 3awnTa,
pencrteytowas 6e3 3amenneHns npu K3 B ntobon Touke 3awmiaeMoro yyacTka.

Ons nuHuin HanpsikeHnem 110-220 kKB Bonpoc 0O Tne OCHOBHOW 3aL1Tbl, B TOM 4/C/1e O HEOOXOAMMOCTH
NPUMEHEHNS 3aLuTbl, AencTBYoLen 6e3 3ameaneHns npy K3 B ntoboin Touke 3almaemMoro yyacTka,
[O/MKEH peLlaTbCs B NEPBYIO o4epeab C y4eToM TpeboBaHMsS COXpaHEHWST YCTOMUYMBOCTN paboThl
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3sHeprocucTemsl. [NMpr 3TOM, ecnm No pacyeTam YyCTONYMBOCTU paboTbl SHEPrOCUCTEMbI HE
npenbaBnsoTCsa opyrmne, 6onee XXecTkme TpeboBaHns, MOXET BbITb NPUHATO, YTO yKa3aHHoe
TpeboBaHve, Kak NpaBwo, yOoOBNEeTBOPSETCS, Koraa TpexdasHbolie K3, npy KOTOpbIX OCTaTO4HOEe
Hanpsi>XeHne Ha WMHax SNeKTPOCTaHUMM 1 noacTaHuun Hmxke 0,6-0,7

U}m{
, OTKJIto4aroTCs 6€3 BblOEPXKKN BPpEMEHW. MeHbluee 3Ha4YeHe ocTaTto4Horo HanpsixkeHus (0,6
U}m‘[

) MOXET 6bITb gonyweHo ons nuHuin 110 KB, meHee oTBeTCTBEHHBIX MHMIN 220 KB (B cunbHO
pa3BETBNIEHHbIX CETAX, rAe NUTaHWe NoTpebuTenen HageXXHo obecrneynBaeTcsl C HECKObKUX CTOPOH), a
Takxxe ans 6onee OTBETCTBEHHbIX nHUI 220 KB B cnyydasx, korga paccmarprsaemoe K3 He npnBoauT K
3HAYMTENBHOMY COPOCY Harpys3KMu.

Mpwn BbIOOPE TUNA 3aUT, yCTaHaBIMBaeMbIx Ha IMHMAX 110-220 kB, Kpome TpeboBaHMs COXpaHeHWs
YCTONYMBOCTWN paboTbl SHEPrOCUCTEMbI LOSIKHO ObITb YYTEHO CneytoLlee:

1. Ha nunusx 110 kB n Bbiwe, otxogsawmx ot ASC, a Tak>Ke Ha BCEX afieMeHTax npuerarLlen cetu, Ha
KOTOpbIX Npy MHorodasHbix K3 octatoyHoe HanpsixkeHne NpsMon nocnenoBaTeslbHOCTY Ha CTOPOHE
BbICLEro Hanps>xeHnsa 61okoB ADC MOXET cHuKaTbes 6onee yem 0o 0,45 HOMUHaNBHOro, cnepyeT
obecrneynBaTtb pe3epBnpoBaHne BbICTPOLENCTBYHOLNX 3ALLUT C BbIAEP>KKON BPEMEHU, HE
npesblwatowlen 1,5 ¢ ¢ yyetom genctens YPOB.

2. MNoBpeXxaeHusi, OTKIIOUYEHNE KOTOPbIX C BbIAEPXKKOW BPEMEHN MOXET MPMBECTU K HAPYLUEHNIO paboThl
OTBETCTBEHHbIX NMOTPEOUTENEN, [OMKHbBI OTK/IHOYaTbCS 6€3 BblOEPIXKKW BPEMEHU (Hanpumep,
NoBpeXXAeHNs, MPY KOTOPbIX OCTAaTOYHOE HaNpsh>KeHNe Ha WNHAX 3/1eKTPOCTaHLUMIA U NoacTaHuun 6yoet
Hxe 0,6

Ugenn

, €CNN OTKJTIo4YeHne nx c BbI,D,ep)KKOIh BpeMeHN MOXKET NPMBECTU K CaMopa3rpy3ke Bcneactene iaBUHbI
Hanpsa>XeHnd, nnn noppe>xgeHmnsa ¢ OCTaTouHbIM Hanps>XeHnem 0,6

UI-D:J'.'[
n 6onee, ecnv OTKIIKOUYEHNE UX C Bblﬂep)KKOM BpeMeHN MOXET NpmMBECTU K HApyLeHnto TeXHOJ'IOFVII/I).

3. lNpn HeOBXOAMMOCTU OCyLEeCTBEHNS bbicTpoaencTaytoLlero AlNB Ha NUHUK go/KHA BbITb
yCTaHoB/eHa ObICTPOAENCTBYOLW AN 3alumTa, obecneymBatoLas OTKIOHEHNE NOBPEXAEHHON NHUN 6e3
BbIOEPXKKN BPEMEHUN C 06ENX CTOPOH.

4, I"Ip|/| OTK/TKOYEeHUn C BbI,D,ep)KKOIZ BpeMeHn I'IOBpG)K,D,GHI/II?I C TOKaMu, B HECKOJ1bKO pa3
npesocxogAaLmnmm HOMWHAaITbHbIN, BO3MOXXEH He,D,OHyCTMMbIVI neperpes NpoBOAHNKOB.

[onyckaeTcsi NpMMeHeHNe BbICTPOAENCTBYIOLLMX 3ALUUT B CIOXHBLIX CETSAX U MPU OTCYTCTBUU
N3MO>XEHHbIX BbILLE YCNOBUIN, eCn 3TO Heobxoanmo anst obecrneyeHnst CenekTUBHOCTU.

3.2.109. lNpwu oueHKe obecrneveHns TPEOOBaAHUIN YCTOMUYMBOCTN, UCXOAS U3 3HAYEHMIA OCTATOUYHOIO
Hanpsb>keHuns no 3.2.108, HeobxooMMO PYKOBOLCTBOBATHCH CleayOLUM:

1. Onsa 0QMHOYHON CBA3U MeXAY 3NEKTPOCTaHLMSAMU U 3HeprocucTteMamm ykasaHHoe B 3.2.108
OCTaTOYHOE Hanps>XXeHne JOMKHO ObiTb MPOBEPEHO Ha LWMHAX NOOCTaHUMUN N 3NeKTPOCTaHLMIN,
BXOOALLMX B AaHHYIO €BA3b, Npu K3 Ha NMUHUAX, OTXOAAWMX OT STUX LWNH, KPOME NINHNIA, 06pasyroLLmx
CBSI3b; N1 OANHOYHON CBA3U, coAep Kalleil YacTb y4acTKOB C napanienbHbIMU IMHUSMU, - Tak>Ke npu
K3 Ha Kakgon nua aTux napannesnbHbIX JTUHNN.


https://dipol.school/pue/3-2#p-3-2-108

2. I‘Ipm HaNIMYN HECKONBbKMX CBA3EN MeXay aNeKTpoCTaHUMAMN NN SHEProcncTeMamm ykazaHHoe B
3.2.108 3HayeHMe OCTaTOUYHOrO HanpPs>KeHNst AOJIKHO ObiTb MPOBEPEHO Ha LUMHAX TOSIbKO TEX
NOLCTaHUNN UKW SNEKTPOCTaHLMI, rOe COeaNHSAOTCS 3TK CBSA3K, Npu K3 Ha CBA3SX U Ha OpYrX NNHUSIX,
MUTALWNXCA OT 3TUX WNH, a TakK>Xe Ha IMHUAX, NNTAaroLWNXCA OT WnNH I'IO,EI,CT&HLLI/II?] cBA3e.

3. OcTaToyHoe Hanps>XXeHne OO/MKHO ObiTb NpoBepeHo Npu K3 B KOHLE 30HbI, OXBaTbiBAEMOW NepBON
CTYMEHbIO 3aLUUTbI B PEXUME KacKagHOro OTK/IHOYEHWS MOBPEXAEHWS, T. €. NOCS1e OTK/HOUYEHNUS
BbIK/IHO4ATENS C NPOTUBOMOIOXKHOIO KOHLA JIMHUM 3almMTON 6€3 BblAEP KK BPEMEHN.

3.2.110. Ha oguHOYHbBIX NIMHUSAX C OAHOCTOPOHHUM MUTAHMEM OT MHOroasHbIX 3amMblKaHU cnepyeT
yCTaHaBNMBaTb CTyNeH4yaTble TOKOBbIE 3allMTbl UK CTyNeHYaTble 3alnThl TOKa U HanpskeHns. Ecnu
Takue 3alnTbl He YOOBNETBOPSAOT TPEOOBAHNAM YyBCTBUTENBHOCTU U BbICTPOThI OTKIHOUYEHNS
nospexgeHus (cMm. 3.2.108), HanpuMep Ha roNOBHbIX y4acTKax, Un ecnv 3To LenecoobpasHo no
YCMOBUIO COMNacoBaHWs 3aLlmT CMEXHbIX y4acTKOB C 3alUTon paccMaTpmBaemMoro yyacTtka, 4omkHa
ObITb NpeaycMOTpeHa CTyneH4yaTas AnCTaHUMOHHas 3awuTa. B nocnegHem cnydae B kKayecTtse
OOMNOSHUTENBHON 3aLUThl PEKOMEHAYETCH MCMNOb30BaTh TOKOBYKO OTCEYKY 6e3 BblAePXXKN BPEMEHM.
OT 3ambIkaHMin Ha 3eMK0 OO/MKHA ObITb MPEeAyCMOTPEHA, Kak NpasBusio, CTyneH4yaTas TokoBas
HanpasfeHHasa UM HeHanpaBfeHHas 3allMTa HyneBon NocnenoBaTebHOCTU. 3almuTa AoKHA ObITh
yCTaHOB/EHA, Kak NpaBusio, TONIbKO C TEX CTOPOH, OTKYAA MOXET ObITb NO4AHO NUTaHMe.

Lns nHWIA, COCTOALLMX U3 HECKONBKUX NOCIeAoBaTe bHbIX YHACTKOB, C LeNbio YNPOoLLEeHNst onycKaeTcs
NCMOMb30BaHNe HECENEKTUBHbIX CTYNeHYaTbIX 3alMT ToKa 1 HanpsKeHUs (0T MHorodasHbIX 3aMblKaHuni)
N CTyNeH4YaTbIX TOKOBbIX 3aLLMT HyNEBOI NOCNELOBATENBHOCTU (OT 3aMblKaHUIN Ha 3EMJIK0) B COMETaHUN C
ycTponcTeamum noodepenHoro AllB.

3.2.111. Ha ogMHOYHbIX TMHUSIX, UMEIOLLMX NUTaHNE C ABYX N 6onee CTOPOH (MocsieqHee - Ha NIMHUSX C
OTBETB/IEHMSIMU), KaK NMPU HaNM4un, Tak U Npu OTCYTCTBUN 0BXOAHbLIX CBA3EN, a TakXKe Ha IMHUSIX,
BXOOSLUMX B KOJIbLEBYIO CETb C OAHOWN TOYKOWN NUTaHMS!, OT MHOroa3HbIX 3aMblKaHUA Ao/KHa ObITb
nprYIMeHeHa ANCcTaHUMOHHas 3alumTa (NMpPerMyLLEeCTBEHHO TPEXCTyNneHYaTasl), UCrnosib3yemasi B KayecTse
pe3epBHON NN OCHOBHOW (MOCnegHee - TOMbKO Ha nuHMsX 110-220 kB).

B kauecTBe JOMNONMHUTENBHOW 3alMUTbl PEKOMEHOYETCH MCMOMb30BaTh TOKOBYO OTCEUKY 6e3 Bblaep KKu
BpeMeHn. B oTaenbHbIX criyyasix [omnycKaeTcsl MCNob30BaTh TOKOBYH OTCEYUKY OJ1s1 EeNCTBMS NpK
OLIMGOYHOM BKJIHOUEHUN HA TPeX(asHYHO 3aKOPOTKY B MECTE YCTaHOBKM 3aLLWTbI, KOrga TokoBas
OTceuKa, BbINOJIHEHHAs O OeNCTBUA B OPYrUX pexrMax, He YOoBneTBopsieT Tpe6oBaHuio
YyBCTBUTENBHOCTU (CM. 3.2.26).

OT 3aMbIkaHWI Ha 3eMJ1t0 O0JIKHA ObIThb npenycMoTpeHa, Kak rnpaBsuno, CTyneH4yarasda TokoBas
HanpaBJ/ieHHaaA N1 HeHanpaBJieHHasd 3allnTa HyneBon nocnenoBaTesibHOCTU.

3.2.112. B ka4yecTBe OCHOBHOM 3aLLUnTbl OT MHOFO(a3HbIX 3aMblKaHUN HA MPUEMHOM KOHLLE FONIOBHbIX
Yy4aCTKOB KOJbLIEBOW CETU C OAHOM TOYKOWN NUTaHUS PEKOMEHOYETCS NPUMEHSITb OOHOCTYNEHYaTyo
TOKOBYIO HanpaBfeHHYIO 3aLlLMTy; Ha APYrMX OOMHOYHBLIX TMHUAX (MpenMyLlecTBeHHO 110 KB)
JOnycKaeTcs B OTAESbHbIX CIyvasix MPUMEHSATb CTyneH4aTble TOKOBbIE 3allnThl WK CTYNEHYaTYO 3aLluTy
TOKa M Hanpsi>XeHus, BbINOJIHSAS NX B Crlydae HeO6XOOMMOCTIN HanpasfeHHbIMW. 3alnTy crnegyet
yCTaHaBNMBaTb, Kak NpaBuio, TONIbKO C TEX CTOPOH, OTKYAa MOXET 6bITb NO4AHO NUTaHKE.

3.2.113. Ha napannenbHbIX IMHUAX, UMEIOLUMX NUTaHWEe C ABYX NN 6onee CTOPOH, a Takxke Ha
NUTaOLLEM KOHLE NapasnnenbHbIX JIMHUIA C OGHOCTOPOHHUM NMUTaHNEM MOryT ObiTb NCMOSIb30BaHbI TE XXe
3aLMThl, YTO N HA COOTBETCTBYIOLNX OOUHOYHbBIX NNHUAX (M. 3.2.110 n 3.2.111).

[nsi ycKOpeHnst OTKNIOUYEHNST 3aMblKaHUN Ha 3EMJTIO, @ B OTAEMbHbIX CNydasix 1 3amMblKaHun Mexay
hazamu Ha NNHUAX C ABYCTOPOHHUM NMUTAHNEM MOXET ObITb NPMMEHeHa OONOIHUTENbHANA 3almTa C
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KOHTPOJIEM HanpaBfeHNs MOLLHOCTW B NapaniesibHON NUHUK. OTa 3almTa MOXET ObITb BbINOSIHEHA B
BUOE OTOENbHON NonepeYHon TOKOBOW 3alLUnThl (C BKIIHOYEHNEM pefe Ha TOK HYJIEBOM
nocnenoBaTeNbHOCTU NN Ha hadHble TOKM) UK TOSIbKO B BUOE LIENN YCKOPEHUS! YCTAHOB/EHHbIX 3aLnT
(TOKOBOW HyNEBOW NOCNENOBATENBHOCTY, MaKCUMaSIbHOM TOKOBOW, OUCTaHLUUOHHOW U T. MN.) C KOHTPOJIEM
HanpaBfieHNs1 MOLLHOCTW B NapassiesbHbIX JIMHUSAX.

C Lenbio NoBbilLeHNA YyBCTBUTENIbHOCTU 3aLLUUTbI HyJ'IeBOVI nocnepnoBaTesibHOCTN O0MnyCcKaeTCcA
npenycmatpuBaTtbh BbiBeAeHVE U3 paboTbl OTAENbHbIX €€ CTYNEHEN NMpU OTKIIIOYEHWN BbIKIoHaTeNs
napannenbHOn JIMHNN.

Ha nprnemMHom KOHUe OByX napannesbHbIX IMHUIA C OAHOCTOPOHHUM MUTaHWEM, Kak NpaBuio, A0/HKHA
ObITb NpegycMoTpeHa nonepeydHas anddepeHumnanbHas HanpasieHHasa 3almTa.

3.2.114. Ecnn 3awmTta no 3.2.113 He yooBneTBopsieT TpeboBaHusam bbicTpogenctaeuns (cm. 3.2.108), B
KayecTBe OCHOBHOW 3aLuTbl (Mpy paboTe AByx napannenbHbIX TIMHUNA) Ha NUTaoLWEM KOHLE OBYX
napannenbHbiX nHUA 110-220 KB ¢ 0QHOCTOPOHHMM MUTaHMEM U Ha ABYX napannenbHbix nHnax 110 kB
C OBYCTOPOHHMM MUTAHNEM NPEUMYLLECTBEHHO B pacnpenennTeNbHbIX CETSX MOXET ObITb NPUMEHeHa
nonepevHasn guddepeHumanbHas HanpasneHHas 3awuTa.

Mpn aToMm B pexxmme paboTbl OOQHON NNHWK, a TaKXKe B KQ4eCTBE pe3epBHON Npu paboTte ABYX JIMHWN
ncnonb3yetcs 3awmta no 3.2.110 n 3.2.111. [JonyckaeTcs BKIOYEHNE 3TOWN 3aLLNThl NN OTAENBHbIX €€
CTyMeHen Ha CyMMY TOKOB 06enx NUHUI (HanpuMep, NOCEOHEN CTYNEHN TOKOBOW 3aLUTbl HyNeBomn
nocnegoBaTesibHOCTH) C LIESbHO MOBbIWEHNS €€ YyBCTBUTENbHOCTU K MOBPEXOEHNSAM Ha CMEXXHbIX
afieMeHTax.

[onyckaeTcs ncnonb3oBaHne nonepeyHon anddepeHumnansHON HanpaBieHHON 3anTbl B AOMNONIHEHNE K
CTyneH4yaTbiM TOKOBbIM 3alluTamM napassiesibHblX nuHnin 110 kB 0na ymeHblleHnsa BpeMeHn OTKJTIOYEeHUSA
noBpeXXAeHNs Ha 3alMLLaeMbIX IMHUSX B Clly4vasix, korga no ycnosusmM beictpogenicteus (cM. 3.2.108) ee
NCMNOIb30BaHME He ABNSETCS 06A3aTeNbHbIM.

3.2.115. Ecnm 3awmta no 3.2.111-3.2.113 He yooBneTBopseT TpeboBaHMto 6bICTPOLENCTBUS (CM.
3.2.108), B Ka4eCTBE OCHOBHbIX 3aLLUNT OQUHOYHbIX U NapannenbHbIX TMHUA C ABYCTOPOHHUM MUTaHUEM
cnepyeT npenycMaTpuBaTb BbICOKOYACTOTHbIE M NPOAOSbHbIE AnddepeHumarbHble 3aLnThbI.

Onsa nuHnin 110-220 kKB pekoMeHOyeTCsi OCYLLECTBAATL OCHOBHYIO 3aLLNTY C NCMONIb30BaHNEM
BbICOKOYACTOTHOM 6JIOKMPOBKM ANCTAHLMOHHOWN 1 TOKOBOW HanpaB/iEHHOW HY1EBOM
nocnenoBaTeNbHOCTU 3aLLUMT, KOrAa 3TO LieN1iecoobpasHo Nno yCoBrsIM YyBCTBUTENBHOCTU (Hanpumep, Ha
JIMHNSIX C OTBETBIEHUAMM) UMW YMPOLLEHNS 3aLLMNTbI.

Mpy HeO6XOOMMOCTY NPOKIIAAKKM CreumanbHoOro kabensa ncnonb3oBaHne NPogoAbHOM
onddepeHumanbHON 3amUTbl A0KHO 6biTb 060CHOBAHO TEXHUKO-3KOHOMUYECKUM PaCyYETOM.

[ns KOHTPOMS NCNPaBHOCTbL BCNOMOraTe bHbIX MPOBOAOB 3aLUTbl AO/MKHBI ObITb NPEeayCMOTPEHbI
cneumanbHble YCTPONCTBA.

Ha nuHmsax 330-350 kB B goNonHEHME K BbICOKOYACTOTHONM 3alUMTe crenyeT npegycmarpusarb
NCrob30BaHVe YCTPONCTBA Nepefayn OTKIIHaoLWero v paspeLuarLLlero BbICOKOYaCTOTHOMO curHana
(018 yCKOopeHns 4encTBUs CTYNeHYaTon pe3epBHOM 3aLnThl), €CNN 3TO YCTPONCTBO NPeayCMOTPEHO AN
apyrux uenen. Ha nuHunsax 500 kB gonyckaeTcs ycTaHaBnuBaTb ykadaHHOe YCTPOWCTBO CcrneumansHO Ans
penenHon 3alnTbl.

[onyckaeTcsa B cny4yasix, korga aTo Tpebyetcs no ycnosusim 6oeictpogenctaems (cm. 3.2.108) nnn
YYBCTBUTEIbHOCTW (HaNpuMep, Ha IMHUSX C OTBETBNEHUSAMM), MCMOIb30BaHME Nepeaayn OTKIoYaroLLEro
curHana ons yCKopeHus AencTBUS CTyneHYaTbIX 3awmT nuHuin 110-220 kB.
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3.2.116. Npwu BbINOSHEHN OCHOBHOM 3alnThl Mo 3.2.115 B KauecTBe pe3epBHbIX CrenyeT NPUMEHSTb:
OT MHorodasHbix K3, kak npaBuno, ANCTaHUMOHHbIE 3aLUTbI, MPENMYLLLECTBEHHO TPEXCTYMNEHYATbIE;

OT 3aMbIKaHWI Ha 3eMJIt0 CTyneH4aTble TOKOBbl€ Harnpas/ieHHble U1 HeHanpaB/ieHHble 3allUTbl HyﬂeBOVI
nocnenoBaTeibHOCTU.

Ha cnyyan pnvtenbHOro BbiBEAEHWS U3 OENCTBMS OCHOBHOW 3alMThbl, ykasaHHon B 3.2.115, korga ata
3almTa yCcTaHoBeHa rno TpeboBaHUIo BbICTPOTLI OTKIHOYEHUS noBpexaeHns (cm. 3.2.108), monyckaeTcs
npegycmaTprBaTbh HECENEKTUBHOE YCKOPEHME Pe3epBHON 3aLMTbl OT 3aMblkaHin Mexay daszamm
(Hanpumep, ¢ KOHTPOJIEM 3HAYEHUWST HANPSXKEHUS NPSAMON NocnenoBaTebHOCTH).

3.2.117. OCHOBHbIe 3aLuTbl, ObICTPOAENCTBYIOLLME CTYNEHN PE3EPBHbIX 3aALUUT OT MHOroasHbIX
3aMblKaHUn 1 n3meputenbHble opraHbl ycTponcTtea OANNB ans nuHuin 330-350 KB gomKHbI 6bIThb
creumanbHOro NCMNosiHeHWs!, o6ecneyYnBaroLLLEro X HopMasbHOe (hYHKLMOHMPOBaHME (C 3aAaHHbIMU
napamMmeTpamu) B YCIOBUSIX MHTEHCUBHbBIX MEPEXOAHbIX 3NIEKTPOMArHUTHbIX MPOLECCOB 1 3HAYNTENBHbIX
€MKOCTHbIX MPOBOANMOCTEN NNHWIA. [N 9TOro AOMKHbI 6bITb NPEAYCMOTPEHbI:

B KOMMJIEKTaX 3almT 1 nameputensHbix opraHax OAlNB - meponpusTusi orpaHnyMBaroLme BaMstHne
nepexoHbIX 3/1IEKTPOMarHUTHbIX NPOLECCOB (HanpuMep, HU3KOYACTOTHbIE (DUNBTPBI);

B oudbepeHumanbHO-has3HON BbICOKOYACTOTHONM 3allnTe, YCTaHOBIEHHON Ha NMMHUAX annHon 6onee 150
KM, - YCTPOMCTBA KOMMEHCALMM TOKOB, 0OYCNOBMIEHHBIX EMKOCTHOW MPOBOAVMMOCTLIO JINHUN.

Mpwn BKAOYEHUN BbICTPOLENCTBYIOLMX 3ALUNT HA CYMMY TOKOB ABYX Un 6onee TpaHchopMaTopoB ToKa
B C/ly4ae HEBO3MOXXHOCTU BbINOSIHEHNSI TpeboBaHun 3.2.29 pekoMeHOyeTCs npenycMaTpusaTb
cneumansHble MeEPONPUATUS ANS UCKIIIOYEHUS U3NNWHEro cpabaTtbiBaHWs 3aLllmT NPpU BHELLIHNX
noBpexXaeHnsx (Hanpumep, 3arpybaeHne 3awmT) uin yCTaHaBAMBaTb B LENW JIMHAN OTAESbHbIN
KOMMNEKT TpaHC(hopMaTopOB TOKa A1 MUTaHNS 3aLUnThbI.

B sawuTax, yctaHoBMeHHbIX Ha NnHUaX 330-500 kB, o6opyaoBaHHbIX YCTpONCTBaMm NpPoLoSIbHOM
€MKOCTHOWN KOMMEHcaLum, JOMKHbI ObiTb NPESYCMOTPEHBI MEPONPUATUS 418 NPEAOTBPALLEHMS
N3NULWHero cpabaTbiBaHNs 3aLMTbl NPU BHELLUHUX NOBPEXAEHNSX, 0OYCNOBAEHHOrO BAVUSIHNEM
yKasaHHbIX yCTponcTB. Hanprumep, MoryT ObiTb MCMOb30BaHbl pefie HanpasieHnst MOLLHOCTM obpaTHom
nocnegoBaTesibHOCTU UKW Nepefada paspeLlatoLlero curHana.

3.2.118. B cnyyae npumeHeHust OATB ycTponcTsa penenHom 3alnTbl OKHbI ObITb BbINOMHEHbI Tak,
YTOObI:

1) Np¥ 3aMbIKaHNSX Ha 3eMJTH0 OLHOM asbl, @ B OTAESbHbIX ClyYasx 1 Npy 3aMblKaHUAX MEXAY ABYMS
hasamu 661110 ob6ecneyeHo OTKIIIOHEHNE TOMBKO OAHOM hasbl (C NOCNEOYIOLLMM € aBTOMaTUY4ECKUM
NMOBTOPHbLIM BK/HOYEHMEM);

2) Npy HeYCNeLHOM NOBTOPHOM BKJTHOUYEHNM HA MOBPEXAEHNS, yKadaHHble B N. 1, Npon3BoanIoCh
OTKJIHOYEHME OOHOW 1N Tpex a3 B 3aBUCUMOCTM OT TOro, NpeaycMaTpmuBaeTCs OINTENbHbIN
HenonHoMasHbIN PEXNM PaboTbl IMHN UK HE NPedycMaTpuBaeTCs;

3) Npu Apyrux Buaax noBpexaeHUs salmuTa AeiicTBoBana Ha OTK/IloUeHre Tpex das.

3awuTa WuH, 3awmTa Ha 06X0AHOM, LUMHOCOEAUHUTENIbHOM U CEKLLMOHHOM
BbIKJ/TlOHaTenAx

3.2.119. [1nsa c6opHbIX WnH 110 KB 1 Bbile 91eKTPOCTaHUUI 1 NOACTAHUUIN OTAENbHbIE YCTPONCTBA
penenHon 3awwmTbl 4OMKHbI ObITb NPEAYCMOTPEHbI:

1) ona oByX CUCTEM LUMH (OBOMHAas CMCTEMa LWWH, NOJlyTOpHas cxema 1 Ap.) 1 OAMHOYHOMN
CEKUNOHNPOBAHHOW CUCTEMbI LUVH;
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2) Anst OANHOYHOW HECEKLIMOHNPOBAHHOW CUCTEMbI LUMH, ECNV OTKJIFOYEHME MOBPEXOEHNA HA WNHAX
OEeNCTBMEM 3aLLUT NPUCOEONHEHHBIX 3/IEMEHTOB HELOMYCTUMO MO YCIOBMSIM, KOTOPbIE aHanoryHbl
npueeneHHbIM B 3.2.108, nnu ecnun Ha NMHNAX, NUTAOWMX paccMmaTpBaeMble LWNHbI, UMETCS
OTBETB/IEHUS.

3.2.120. [1nsa c6opHbIX WnH 35 KB anekTpocTaHumin 1 NogcTaHUMn OTOENbHbIE YCTPONCTBA PENENHON
3amMTbl OOMKHbI OblTb NPenyCMOTPEHbI:
no ycnosusim, npueeaeHHsIM B 3.2.108;

ONs ABYX CUCTEM USIN CEKLUMIA LUNH, €CNN NPU UCNONBb30BaHUN 1S X pasnesieHnst 3alunThl,
YCTAHOBJ/IEHHOW Ha LUMHOCOEAMHUTENIBHOM (CEKLMOHHOM) BbIK/toYaTeNe, U 3alMT, YCTaHOB/IEHHbIX Ha
anemMeHTax, KOTopble NUTAaKT AaHHbIE WHbI, HE YOOBETBOPSAIOTCS TpeboBaHNSA HAAEXKHOCTUN NUTaHUS
noTpebuTenei (C y4eToM BO3MOXHOCTEN, obecrneuvnBaemMbix ycTponcteamm AlNB n ABP).

3.2.121. B kayecTBe 3alnTbl COOPHbIX WWH 9NEKTPOCTaHLMI 1 noactaHumn 35 kB v Bbiwe cnegyeT
npegycmarpueaTth, Kak Npasuio, ouddepeHumanbHyo TOKOBYIO 3alLmTy 6€3 BblAEP>KKN BPEMEHM,
OXBaTbIBatOLLYIO BCE 3/IEMEHTbI, KOTOPbIE MPUCOEANHEHBI K CUCTEME W/ CEKLIMN LUNH. 3alumTa gomKHa
OCYLLECTBATLCS C MPMMEHEHNEM CMNeLMalbHbIX Pefie ToKa, OTCTPOEHHbIX OT NEPEXOOHbIX U
YCTaHOBMBLUMXCS TOKOB HebanaHca (Hanpumep, pene, BKIYEHHbIX Yeped HacbIwatoLmecs
TpaHchopMaTopbl TOKa, Pesie C TOPMOXKEHNEM).

Mpwu npucoegnHeHun TpaHcgopmartopa (asToTpaHchopmaTopa) 330 KB 1 Bbilwe 6onee 4eM Yepes OauH
BbIK/lO4aTENb PEKOMEHAYETCS NpenycMmaTpusaTtb anddepeHumnanbHy0 TOKOBYO 3aLlLMTy OLUNHOBKN.

3.2.122. [1ns nBONHON CUCTEMBI LUNH 31EKTPOCTaHUMN 1 noacTaHumin 35 KB 1 Bbilwe ¢ ogHUM
BbIK/IHO4aATENIEM Ha NMPUCOEOMHEHHbBIN aNneMeHT anddepeHumnanbHas 3awmra gomkHa ObiTb
npeaycMoTpeHa B UCMONHEHUW ANt PUKCUPOBAHHOIO pacnpeneneHnst 9N1eMeHTOB.

B 3awwmTe wuH 110 kB 1 BbiWwe cnenyeT npenycmaTpmBaTbh BO3MOXHOCTb N3MEHEHUsT hukcaumm npum
nepesofe NpUcoeuHeHns ¢ OAHON CUCTEMbI LWMH Ha APYryto Ha psiaax 3aXKMMOB.

3.2.123. [IuchbdhepeHumnanbHas 3awmTta, ykazaHHasa B 3.2.121 n 3.2.122, pomkHa ObiTb BbINOSIHEHA C
YCTPOWCTBOM, KOHTPOJIS1 ICNPaBHOCTU BTOPUYHbIX Lienen 3a4eCTBOBaHHbIX TpaHC(opMaTopoB TOKa,
OEVCTBYIOLLMM C BbIAEP>KKOW BPEMEHMW Ha BbIBOA, 3aLLMTbI U3 paboThl 1 Ha CUrHar.

3.2.124. [1na ceKLuMOHMPOBaHHbIX WKWH 6-10 kKB anekTpocTaHumin oomkHa ObiTe NpesycMoTpeHa
OBYXCTyneH4aTasi HenonHasa auddepeHunanbHas 3awmTa, nepsasi CTyneHb KOTOPOW BbINOHEHA B BUAE
TOKOBOW OTCEYKM MO TOKY W HANPs>KEHUIO NN ANCTaHUMOHHOWM 3aluThl, a BTopas - B BUAe
MaKCcuManbHOW TOKOBOW 3awnThbl. 3au_u/|Ta OOJIKHa ,D,eVICTBOBaTb Ha OTKJIIOYEeHMe NTarLLnX 31eMeHToB
1 TpaHcopmaTopa COBCTBEHHbIX HY>XKA.

Ecnu npu ykasaHHOM BbINOSIHEHUM BTOPOW CTYMNEHW 3alUnThl He obecneunBaeTcs Tpebyemas
YYBCTBUTENBHOCTb Npy K3 B KOHLE NTaeMbIX PeakTUPOBaHHbIX IMHUN (Harpyska Ha LWnHax
reHepaTopPHOro Hanps>keHns 6orbLuasi, BblK/loHaTen NUTaeMbIX JIMHAA YCTaHOB/EHbI 3a peakTopamu),
CnenyeT BbIMOMHATb €€ B BUAE OTAENbHbIX KOMMIEKTOB MaKCHMasbHbIX TOKOBbIX 3aLLUUT C MYCKOM W/
6€e3 nycka HanpsiXXeHus, ycTaHaBNMBaEMbIX B LIEMSX PeaKTOPOB; AENCTBUE 3TUX KOMMIEKTOB Ha
OTKJIOYEHME NMUTAOLLMX 3/TEMEHTOB LO/IHKHO KOHTPOIMPOBATLCS OOMNONHUTENBHBLIM YCTPONCTBOM,
Cpa6aTbIBaIOLLI,I/IM npm BO3HNKHOBEHNN K3. |-|pl/l 9TOM Ha CEKUMOHHOM BbIKJ1KoHaTe e gosi>KHa ObITb
npenycMoTpeHa 3awmTa (MpegHasHavyeHHas onsa nMKBuaaumm noBpeXXaeHnin Mexay peakTopoM 1
BbIKJIlOYaTeNeM), BBOOVIMAs B OENCTBUE MPU OTKJIIOYEHNN 3TOro BbiktoyaTens. Mpu BbigeneHnmn Yactu
NUTaOLLNX 3/IEMEHTOB Ha PE3EPBHYO CUCTEMY LUNH LOJ/IKHA ObITb NPenyCMOTPEHa HenoJsiHas
anddepeHumnanbHas 3awmTa WWH B UCNONHEHWW 0151 DUKCUMPOBAHHOIO pacnpeneneHns 3/1eMeHTOB.
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Ecnv BO3MOXHbI YacTble pexkiMbl paboTbl ¢ pasaeneHemM NUTaloLLmnX 31eMEHTOB Ha pPasHble CUCTEMbI
LUMH, OONycKaeTcsa NpeaycMaTpuBaTh OTAe/NbHble AMCTaHLUMOHHbIE 3aLUThI, yCTaHaBMBaeMbIe Ha BCeX
NUTaKLLMX dSIEMEHTaX, KPOME reHepaTopOB.

3.2.125. [1n19 ceKumoHMpoBaHHbIX WKH 6-10 KB anekTpocTaHuui ¢ reHepaTopamMmm MOLHOCTE0 12 MBT n
MeHee OonycKaeTcs He npegycmaTpuBaTh crieyuanbHyo 3awuTy; npu aTom nukengaumsa K3 Ha winHax
[OJKHA OCYLLECTBNATLCS AENCTBMEM MaKCUMasIbHbIX TOKOBbIX 3aLUMT reHepaTopoB.

3.2.126. CneumanbHble yCTPONCTBA pPeENENHON 3allnTbl AN OANHOYHOWN CEKLNOHNPOBAHHOM 1 ABOWHOWN
cucTem WwuH 6-10 KB noHmxatowmx noagcTaHunn, Kak NpaBuio, He crenyeT npegycmaTpmeatb, a
nnkeupaums K3 Ha WwrHax gokHa oCyLecTBASTLCS AENCTBMEM 3aLlMT TPaHCOPMaToOpOB OT BHELLHNX
K3 1 3awuT, yCTaHOBNEHHbIX HA CEKLMOHHOM W/ LUIMHOCOEANHUTENIBHOM Bbiktouartene. B uensax
NOBbILEHNST YYBCTBUTENTbHOCTU U YCKOPEHUS OENCTBUS 3aLLMThI LWWH MOLLHBLIX NOACTaHUMA JONyCcKaeTcs
NPUMEHSTb 3aLNTY, BKJIIOYEHHYIO HA CYMMY TOKOB MUTAOLLMX 3NEMEHTOB. [pn HannymMm peakTopoB Ha
JVHNSX, OTXOOALWMX OT LWMH NOACTaHUMN, [ONYCKAETCH 3alUNTY WWH BbINONHATb MO aHanornm ¢ 3almTon
LUMH 3NEKTPOCTaHLUMNA.

3.2.127. Npwu Hannunmn TpaHchopmMaTopoB TOKa, BCTPOEHHbIX B BblK/tovaTenu, ana guddepeHumansHon
3aWnThl WWH 1 ONS 3awmUT NpUcoeqnHeHni, OTXOOALWMX OT 3TUX LWWH, OOMKHbI BbITb MCMOSb30BaHbI
TpaHchopMaTopbl TOKA, pa3MeLLLEHHbIE C Pa3HbIX CTOPOH BbIKIOHATESNS, YTOObI MOBPEXOEHNS B
BbIKJIOUaTee BXOOUNN B 30HbI OeNCTBUSA 3TUX 3aLUUT.

Ecnwn BbikntoyaTenn He UMetoT BCTPOEHHbIX TPaHCHOopMaTopOoB TOKa, TO B LiefIsiX 3KOHOMUN crieqyeT
npegycmartprBaTh BbIHOCHbIE TPAHC(OPMATOPbl TOKA TOIbKO C OAHOM CTOPOHbI BbIK/HOYaTENS U
yCTaHaBNMBaTb VX MO BO3MOXHOCTU TaK, YTOObI BbIK/OHATENN BXOOMN B 30HY OENCTBUS
anddepeHumanbHOn 3awmnTbl WKH. [Mpy 3TOM B 3awmuTe 4BONHOW CUCTEMBI LUMH C (DUKCUPOBaHHbLIM
pacnpefeneHnemM 371IEMEHTOB A0JIKHO ObiTb NPeayCMOTPEHO UCMONb30BaHNE OBYX CEPOEYHNKOB
TpaHchopMaTopoB TOKa B LN LUINHOCOEAMHUTENIbHOMO BhIKNOYaTenNs.

Mpy NpUMEHeHUN OTAeNbHbIX AUCTAHLMOHHBIX 3aLUT B KAYeCTBe 3alyThl WWMH TpaHchopMaTopbl ToKa
3TUX 3aLLUUT B LieMNV CEKLMOHHOIO BbIK/HOHaTeNs AOMKHbI ObITb YCTAHOBMEHbI MEXAY CeKLMen LWnH v
PEaKTOPOM.

3.2.128. 3awmTy WKH cnegyeT BbINOMHATb Tak, YTOObI NPy oNPo6oBaHUN NOBPEXAEHHON CUCTEMbI UK
ceKUMM WNH 06ecneynBanochb CENeKTUBHOE OTKITHOUEHNE CUCTEMBI (CEKLIMM) Be3 BbIOEPXKKN BPEMEHM.

3.2.129. Ha o6xogHom Bbiktodatene 110 KB v Bbilwe Npy HANMYMK LUIMHOCOEOVHUTENIBHOIO
(cekumoHHOro) BblkNOYaTenNst AOKHbI ObITb NPenyCMOTPEHbI 3aLLMTbI (MCNONb3yeMble NpY NPOBEPKE U
PEMOHTE 3aLLUMThbl, BbIK/toUaTens u TpaHcopmMaTopoB ToKa NF060ro U3 31EMEHTOB, MPUCOEANHEHHbIX K
LWHam);

TpexcTyneH4yaTas gUCTaHUMOHHas 3almTa U ToKoBas oTcedka oT MHorodasHbix K3;

YeTblpexcTyneH4yartasd ToOKoOBad HarnpaB/ieHHaa 3amTa Hyne50|7| rnocyiegoBaTes/ibHOCTN OT 3aMbIKaHNA Ha
3EeMJII0.

Mpn 3TOM Ha LWIMHOCOEANHUTENBHOM (CEKLIMOHHOM) BbIK/IHOUaTeNe A0KHbI ObITb NPeayCMOTPEHbI
3aWnThl (MCNonb3yemble 418 pa3nesieHnst CUCTEM UK CEKLUIA WKnH npy oteyTcTBun YPOB mnu
BbIBEOEHUWN €0 NN 3aLLNTbI LUMH N3 OENCTBUS, a TakXXe A5 NoBbilWeHNs 3hEKTUBHOCTN JaNbHErO
pe3epBnpoBaHus):

OBYXCTyneH4aTad ToKoBagd 3alnta ot MHOFOCba3HbIX K3;

TpexcTyneH4yaTas TokoBasa 3alinta HyneBoM NOCNeaoBaTeNIbHOCTY OT 3aMbIKaHWI Ha 3EMJIIO.



LonyckaeTcs ycTaHoBKa 601ee CNOXHbIX 3alUNUT Ha LUIMHOCOEANHUTENBHOM (CEKLMOHHOM) BbIK/O4aTene,
ecnn aTo TpebyeTcs ANns noBbieHNs 3h(PEKTUBHOCTN JaNIbHErO PE3EPBMPOBAHNS.

Ha wnHocoeanHntTensHoM (ceKumoHHoM) BbikntodaTene 110 kB 1 Bbiwe, npegHa3Ha4eHHOM 1 oSt
BbIMNOHEHMS PYHKLMN 06XOOHOrO BbIKNOYATENS, OOMKHbI ObiTb NPenyCMOTPEHbI TE XKE 3aLMTbl, YTO Ha
06XOOHOM W LUMHOCOEANHUTENBHOM (CEKLIMIOHHOM) BbIKHOUYaTENSX NPU UX pa3aesibHOM UCMONMHEHWN.

PekomeHayeTcs npegycmaTpuBaTtb NEPEBOL OCHOBHbIX ObICTPOAENCTBYOLLMX 3aWUT iHMA 110 kKB 1
BbllLEe HA 0O6XOOHOW BbIK/tOYaTENb.

Ha wnHocoeanHntTensHOM (ceKumoHHOM) BbiktodaTene 3-35 kB pgonkHa 6biTb NpeaycMoTpeHa
OBYXCTyrneHyaTasi TokoBas 3awumrta oT MHorodasHbix K3.

3.2.130. OTaenbHyto NaHesb 3aWnThl, NpegHasHa4YeHHyo cneumansHo ANs UCMOob30BaHMs BMECTO
BbIBOAMMOW Ha NPOBEPKY 3aLMTbl NIMHUK, cnegyeT npenycMaTpuBaTh Npu CXeMax SNeKTPUYECKMX
COEeOVHEHUN, B KOTOPbIX OTCYTCTBYET 0OXOLHOW BbIK/OYATEND (HAaNpUMep, YETbIPEXYObHMK,
noslyTopHasi cxema u T. M.); TaKyto OTAENbHYHO NaHeNb 3alMTbl CriegyeT npegycMaTpusath oas nuHun 220
KB, He nmerLLmMx oTaeNbHOM OCHOBHOW 3almTbl; Ans nuHun 330-500 kB.

[onyckaeTcsa npegycmaTtpmBaTh OTAENbHYO NaHesb 3awuThl ons nHun 110 KB, He nMetoLwmx oTaeNbHOM
OCHOBHOW 3aLLuTbI, MPY CXeEMax 3NEKTPUYECKNX COEQMHEHNIA "MOCTMK" C BbIK/IOYATENSAMU B LIENSX IMHWN
N "MHOroyronbHuK", ecnv npu NpoBepKe 3alUnThbl IMHUM IMKBUOWPOBATL NOBPEXAEHNSI HA HEN B
COOTBETCTBUM C NpeabaBAseMbiMy TpeboBaHsaMN 6onee NPoCcTbiMU CPEACTBAMU TEXHUNYECKM
HEBO3MOXXHO.

3awura CUHXPOHHbIX KOMNEeHCaToOpPoB

3.2.131. YcTponcTea penenHom 3aumTbl CUHXPOHHbIX KOMMEHCATOPOB CAeayeT BbINOSHATL aHaNorm4yHo
npenycmarpusaemMbiM ans TypboreHepaTopoB COOTBETCTBYHOLLMX MOLLHOCTEN CO CleaytoLwmmm
OTINUUSIMMU:

1. 3awmTa oT TOKOB, 06YCIOBIEHHBIX CUMMETPUYHON NEPErpy3Kon, OeNCTBYOLWaAs Ha CUrHan, gomkHa
BbIBOAUTBLCS HA NepMog, nycka, ECNN B 3TOM pPeXMMe BO3MOXKHO ee AeNCTBME.

2. CnepyeT npepycmatpmBaTb MUHUMATbHYIO 3aLLNTY Hanpsi>XeHns!, LENCTBYIOLLYIO Ha OTKIHoUYeHne
BbIKJIKO4ATENSI CUHXPOHHOrO KOoMMneHcaTopa. HanpsixxkeHne cpabartbiBaHWs 3aLLMTbl OMKHO ObITb MPUHATO
paBHbiM 0,1-0,2

UI-M'[
, Bblaep>kKa BpemeHun - okosio 10 c.

3. JomxHa 6bITb NpenyCcMOTpeHa 3alunTa, AeNCTBYOLAs NPY KpaTKOBPEMEHHOM NCHYE3HOBEHUN NNTAHNS
nopcTaHuun (Hanpumep, B 6ectokoByto naysy AlNB nuTarowwen nmHum). 3awmuTa gosKHa BbINOIHATLCH B
BUOE MMHMMAsIbHONM 3aLUMTbl YaCTOTbl U OEeNCTBOBaTL HA OTK/IIOYEHME BbIKNHOYATENSI CUHXPOHHOIO
KomneHcaTtopa nnm Ha AlT1. [lonyckaeTcst UCNofb30BaHWe 3alUTbl, BbINMOJHEHHOW HA APYrX NpUHUMnax,
HanprMep pearvpytoLLelnl Ha CKOPOCTb CHUXKEHWS YacTOTbI.

4. Ha cuMHXPOHHBIX KOMMeHcaTopax MoLLHOCTbo 50 MBap 1 6onee cneayeT npegycMmaTpuBaTh 3alUmTy OT
noTepu Bo36Yy>XOeHUs (CHMXEHUS Toka BO36Y>KAEHMS HXKe OOoMyCTUMOro npeaena) ¢ AencTBMeEM Ha
OTKJ/IHOYEHNE CUHXPOHHOIO KOMMeHcaTopa Ui Ha curHain. s CUHXPOHHbIX KOMMEHCaTopPoB, Ha KOTOPbIX
npeaycmaTprBaeTcs BO3MOXHOCTb NepeBoaa Ha pexkum paboTbl C oTpuuaTeibHbiIM TOKOM poTopa, aTy
3aWmTy AOMNYCKaETCA He NMPUMEHSITb.

5. [1ns cnHXpPOHHOrO KoMneHcaTopa, paboTatoLero B 6510ke ¢ TpaHchopmMaTopoM, Npu 3aMbiKaHnn Ha
3eM/to B 0OMOTKe cTaTtopa OSKHO ObITb NPenyCMOTPEHO AENCTBMUE 3alLNTbl, YCTAHOBIEHHON Ha



CTOPOHE HU3LLEro HanpsXXeHns TpaHchopmaropa.

Ecnu ToK 3aMblkaHMs Ha 3eMII0 Ha CTOPOHE HMN3LEro Hanpsa>XXeHus Tpchq)opmaTopa npesblllaeT 5A,
[onyckKaeTcd He yCTaHaB/iMBaTb ,D,yI'OI'aCFlLLl,VIVI PeaKTop 1 BbINONHATL 3alTy C ABYMS BblOep>XKKamMu
BpemMeHn; C MEHbLLEN BbI,El,ep)KKOIh BpeMeHn npenycMmatTpmBaeTCAa OTK/IIOYEHWE BblKTioYaTena
CUHXPOHHOIo KoMneHcartopa, a c fbonbluen - nogaya curHana.

Flpvl TOKE 3aMblkaHus Ha 3eMsto 0o 5 A 3awmTta fo/KHa 6bITb BbIMNOIHEHA C OQHOM BbI,D,ep)KKOI‘fl BpeMeHn
1 C OENCTBMEM Ha CUrHaJ. ﬂ,ﬂﬂ CUHXPOHHbIX KOMMEHCATOPOB MOLLHOCTbIO 50 MBap n 6onee oomkHa
ObITb npenycMoTpeHa BO3MOXXHOCTb OEeNCcTBUS 3alnTbl HA CUFHAN UK Ha OTK/IOYEHNE.

3.2.132. Ha nogctaHumsx 6e3 NOCTOSAHHOIO AeXXypPCTBa nepcoHana 3almra oT Neperpy3kn CUHXPOHHOMO
KOMMneHcaTopa A0JKHa BbIMNOSHATLCHA C HE3ABUCUMOW BblOEPXKKOM BPEMEHN N OENCTBOBATb C MEHbLLEN
BblAEP>KKOWN BPEMEHWN Ha CUMHAN U CHUXKEHNE ToKa BO36y>XaeHWs, a ¢ 6onbLUen - Ha OTKIOYEHVE
CUHXPOHHOI0 KOMMeHcaTopa (ecnv NnpenoTepalleHne onnTeNbHbIX NeEPerpy3ok He obecnevnBaeTcs
YCTPONCTBaMm aBTOMaTUYECKOro PerynmpoBaHms Bo30y>XaeHus).

3.2.133. 3awnTy OT 3aMblKaHNn Ha 3eMJTIO B Lienn BO30Y>XAEHNS CUHXPOHHOIO KOMMeHcaTopa cnenyet
BbIMONHATL TaK Xe, Kak ans rmgporeHepaTopos (cMm. 3.2.85).
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