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1 PASPABOTAH TexHn4YeCcKnM KOMUTETOM Mo cTaHAapTusaumm TK 37 "3nekTpoobopyAoBaHue ons nepefayv n pacrnpeaeneHns snekTposHeprumn”

BHECEH lNocctaHgapToM Poccum

2 MPUHAT MexxrocypnapcTBeHHbIM COBETOM MO CTaHAapTU3aUMNU, MeTPoorum n cepTudukauum (npotokon N 9-96 ot 12 anpens 1996 r.)

3a NpuHATME NPOrosocoBau:

HavmeHoBaHune HavmeHoBaHMe HaLMOHaNbHOr0 opraHa
rocypapcraa no cTaHAapTu3aunm

A3epbalifrkaHckas AsroccTtaHpapT

Pecny6nuka

Pecnybnunka ApmeHusi | ApMrocctaHaapT

Pecny6bnuka FoccTanpapT benopyccumn

Benopyccusa

Pecnybnuka lFoccTaHpapT Pecnybnnkn KasaxctaH

Ka3axcTaH

Kunprusckas KupruscraHoapt

Pecnybnuka

Pecnybnunka Mongosa|MongosactaHaapT

Poccuinckas FoccTaHpapT Poccum

®depepaumnsa

Pecny6bnuka TapxukrocctaHgapT

TapXxnknctaH

TypKMeHucTaH [naBHas rocyaapcTBEHHasA NHCNEKLNS
TypKMeHUcTaHa

Pecnybnunka Y3rocctaHpapT

Y36ekucTaH

YkpauHa FoccTaHpapT YKpaunHbl

HacToAwmn cTaHaapT COOTBETCTBYET MEXAYHAPOAHOMY cTaHAapTy M3K 71-1-1993 "KoopAunHauusa nsonsunn, Yactb |. TepMuUHbI, onpeaenenuns, npuHUnUnel 1 npasmia"
B YacTu TpeboBaHW K 3N1IEKTPNYECKON NPOYHOCTM N301ALNN

3 MocTaHoBneHneM [ocynapCTBEHHOro komuTeTa Poccuiickon Pepepauum no cTaHpfapTusauum, meTponorum u ceptudukaumm ot 7 anpena 1998 r. N 110
MeXXrocyiapCTBeHHbIN cTaHgapT FOCT 1516.3-96 BBeaeH B AeNCTBME HEMOCPEACTBEHHO B KayecTBe rocyapCTBEHHOro cTaHpapTa Poccunckon depepaunmn ¢ 1 aHBaps

1999 r.

4 BBEJLEH BIMEPBbIE

1 OBJIACTb NPUMEHEHUA

HacToAwmnn cTaHaapT pacnpocTpaHAeTCcs Ha 31iekTpoobopynoBaHme TpexdasHoro nepeMeHHoro Toka 4actoTbl 50 My TpexdasHoro (TpPexmnontoCcHOro) u ogHoda3Horo
(0AHONONIOCHOrO) NCMOSIHEHUI Ha HanpsxeHus oT 1 o 750 KB, knumaTudecknx ncnonHennn Y, YXJ, XJ, T, TC, kaTeropwuii pasmellenuns 1, 2, 3 n 4 no FOCT 15150:

a) cnnoBble TpaHcopMaTopkl (B T.4. aBTOTpaHCchopMaTopsbl);

6) TpaHChopPMaTOPbl HAaMPsS>KeHNS (371eKTPOMArHUTHbIE U eMKOCTHbIE);

B) TpaHc(opMaTopbl TOKa;

r) peakTopbl:

- WyHTUpYytoLme,

- TOKOOrpaHM4mMBaloLLme KNaccoB HanpskeHus oT 1 go 220 kB,

- 3a3eMAs0WKne gyroracswimne Kaaccos HanpsaxxeHus ot 1 no 35 kB;

L) annapaThbl:

- BblKJllOMaTeNU (B T.Y. BbIK/IlOMATENN Harpy3Ku n otTaenutenn 6e3 Buaumoro npomMexyTKa MeXxay KOHTakTamu),
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- pasbeanHuTenu (B T.4. pa3beAnHAOLWME BbIKJOYaTENN Harpy3kn N oTAENNTENN C BUAMMBIM NMPOMEXYTKOM MeXAYy KOHTakTamm),
- KOpOTKO3aMblkaTenu,

- 3a3emMTenu,

- KOMMJIEeKCbl annapaTos,

- NpefoxXpaHnUTenn KNaccoB HanpshxkeHns oT 1 go 220 kB,

- KOMMJIEKTHble pacrpeaenuTenbHble ycTponcTea (KPY), B T.4. Hapy>KHON ycTaHoBkK (KPYH), B MeTananyeckon HerepMeTU4HOM 060/104Ke KNaccoB HanpskeHns ot 1 oo
35 kB,

- 9KpaHUpOBaHHbIE TOKOMPOBOAbl KNIAacCOB Hanps>keHus oT 1 no 35 kB,
- KOMMJIEKTHbIE TpaHChopMaTopHble noacTaHumm (KTM) knaccos HanpsixxeHus oT 1 ao 110 kB;
€) KOHAEeHCcaTopbl CBA3WN KNlaccoB Hanps>keHuns oT 35 ao 750 KB;

)K) KOMMJIEKTHbIE pacnpenennTesibHble yCTpOVICTBa repMeTuyHble C MOJIHOW UM YaCTUYHON VI3OJ'I$ILJ,I/Iel7I rNaBHbIX LJ,eI'IeVI 3N1erasomMm umnm cMecbto ero ¢ ApyrumMm rasamum
(KPY3);

3) N30NATOPbI:
- apMVpoBaHHbIe, NpefHa3HavYeHHbIe 415 CaMOCTOATE/IbHOrO MPUMEHEHNSA B annapaTax U pacnpefennTesbHbIX yCTPONCTBAX, B T.4. KOMMIEKTHbIX,
- WWAHHbIE OMopbl,

- apMuUpoBaHHble BBOAbI, NMpefHa3Ha4yeHHble OJ1S MPUMEHEHUA B MAaCAAHbIX WKW 3aroJIHEHHbIX HEroproYuUM XUOKUM AM3NEeKTPUKOM TpaHcdopMaTopax, peakTopax u
annapaTax,

- BBOAbI, COBMpaemMble U3 YacTei Ha 6ake Mac/asiHbIX UAU 3aM0SIHEHHbLIX HEFOPIOYUM XXNAKUM AU3NEKTPUKOM TPaHCHOPMaTOPOB, PEaKTOpOoB, annapaTos 1 KPY3.
CTaHAapT He pacnpocTpaHseTcs Ha:

- 3neKTpooﬁopyuosaHv|e, pa60Ta+ou.Lee B uUCNbITaTeNIbHbIX, MEONUUNHCKUX, PEHTIE€HOBCKUX, PafNOTEXHUYECKUX, aBTOHOMHbLIX MOABMXXHbLIX W APYrnx cneuunanbHbIX
YyCTaHOBKaXx;

- BEHTU/bHble 06MOTKM Npeobpa3oBaTesbHbIX TPAaHCHOPMaTOPOB 1 NpeobpasoBaTenbHbie PeakTopbl;
- BaKyyMHble Bblk/loHaTeNu;

- AeTann TpaHCHOpPMaTOpPOB M pPeakToOpOoB (Hanmpumep, YCTPOWCTBA MNEPEKNo4eHUs OTBETBJIEHWA OOMOTOK W CBA3a@HHble C HMMW YCTPOWCTBA, B T.4. YCTPOWCTBa
nepeklyYeHns, NocTaBnsemMble OTAENLHO OT TPaHCOPMaToOpPOB), AeTanun annapaTos (HanNpuMep, WTaHru, TArM, HanpasasoLne, N30NPYOLLNE NOKPbLILLKN);

- N30/1AUMI0 NpUcoeanHeHus (y3en BHe 6aka TpaHcdopmaTopa) kabenst K 06MOTKe MaCcIsSiHOMO CUIOBOMO TpaHCc(opMaTopa;

- NOC/IeA0BaTEsbHbIE U JINHENHbIE PEryIMPOBOYHbIE TPAHC(HOPMATOPLI;

- N30/1ALMI0 HEMTPaNU CUNOBbIX TPAHCHOPMATOPOB, 3a3eMIieMyI0 Yepes MoCae0BaTe bHbIA PeryMpoBOYHbIN TPaHChOPMaTop;
- N30/1ALMI0 MEXAY TOKOBEAYLUMMY YaCTAMU MHOMO3aXKUMHbIX BBOLOB;

- 351eKTpoobopyfoBaHMeE, HAaXOAsLLEeCs B IKCTlyaTaumm, B 4acTu NponiakTUHECKUX UCMbITaHUA ero n3onsaumm;

- BHELIHIO u3onauuo 3ﬂeKTp0060pyJJ,0BaHl/|ﬂ N BHYTPEHHIO U30/ALUNI0 CyXUX TpaHCPOpPMaTOpOB M PeakTopoB, MOABepraloLLyocs BpeaHbiM BO3JEeNCTBUAM rasos,
NcnapeHnin u XMMNYecKnx oTN0XKEHUN.

TepMUHbI, NPUMEHSeMble B HaCTOALWEM CTaHAapTe, U X NOSICHEHWS NpuBefeHbl B pasgene 3.

Tpeﬁosava HacToALWero CTaHgapTa ABAATCA obs3aTeNnbHbIMU.

2 HOPMATUBHbIE CCbIJIKU

B HacToseM CTaHAapTe UCNOJIb30BaHbl CCbIIKU Ha cnepyiouime cTaHaapThl:
OCT 687-78 Bbikto4aTenM nepeMeHHOro Toka Ha Hanpsi>keHue cs. 1000 B
FOCT 1516.1-76 dnekTpoobopyAoBaHNE NEPEMEHHOr0 TOKa Ha HanpsxxeHusa oT 3 0o 500 kB. TpeboBaHMA K 3NEKTPUYECKON NPOYHOCTU N301ALMN

FOCT 1516.2-97 dnekTpoobopynoBaHME U SNEKTPOYCTAHOBKMN NepeMeHHOro Toka Ha HanpshkeHue 3 KB 1 Bblilwe. O6wime MeToAbl UCMbITaHU INEKTPUYECKON NPOYHOCTH
nsonauun

FOCT 1983-89 TpaHchopmaTopbl HanpsxeHns. Oblwne TexHn4eckne ycnosms

FOCT 7746-89 TpaHchopMaTopbl ToKa. ObLiMe TeXHUYeCcKne ycnoBmus

FOCT 9920-89 2nekTpoobopyoBaHNE NEePEMEHHOro ToKa Ha Hanps>keHue oT 3 fo 750 kB. lnnHa nyTy yTe4Ykn BHELUHEN n3onaunm
FOCT 11677-85 TpaHcopmaTopbl cunosble. ObLine TeXHUYeckmne ycnosmsa

FOCT 12450-82 BblknovaTenn NepemMeHHoro Toka Ha HOMMHasbHble HanpshkeHus oT 110 go 750 kB. TexHuyeckme TpeboBaHWS K OTKIOYEHUIO HEHarpyXXeHHbIX
BO3AYLUHbIX JINHUA N METOAbI UCMbITAaHNA

FOCT 15150-69 MawwwuHbl, Npubopbl 1 Apyrue TexHu4eckme usgenus. VICNoMHeHWs ONS pasfiyHbIX KAIMMaTU4eCKuX panioHoB. KaTeropuw, ycnosus akcnayaTauuw,
XPaHeHNs U TPaHCMOPTUPOBAHUA B HaCTU BO3AENCTBUSA KIMMAaTUYECKNX (DaKTOPOB BHELLHER cpebl

FOCT 15543.1-89 U3penus snekTpoTexHuyeckme. O6wmne TpeboBaHUs B 4aCTU CTOMKOCTU K KIMMATUYECKMM BHELIHUM BO3AENCTBYOLWNM (hakTopam
FOCT 15963-79 N3penns anekTpoTEXHNYECKMe A5 PafiOHOB C TPOMUYECKMM KaMMaToM. ObLune TexHn4Yeckne ycnosms

FOCT 16110-82 TpaHcdopmaTopbl CUOBblE. TEpMUHBI U onpeaeneHns

FOCT 16357-83 Pa3psiiHUKN BEHTWU/IbHbIE MEPEMEHHOIO TOKa Ha HOMUHaIbHbIE Hanps>keHns oT 3,8 fo 600 kB. ObLme TeXHUYeCKMe yCcaoBus

FOCT 16504-81 CncTeMa rocyAapCTBEHHbIX UCAbITaHWUA NpoAyKuun. icnbiTaHWa 1 KOHTPONb Ka4ecTBa NpoayKuun. OCHOBHblE TEPMUHBI U onpeaeneHns
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FOCT 16772-77 TpaHcdopMaTopbl N peakTopbl Npeobpa3oBaTenbHble. ObLine TexHUn4eckne ycnosms

FOCT 20074-83 2nekTpoobopyLoBaHNE N INEKTPOYCTAaHOBKN. MeTo U3MEPEHNS XapaKTEPUCTUK YacTUYHbIX pa3psaos

FOCT 20690-75 dnekTpoobopynoBaHUE NEPEMEHHOro Toka Ha HanpsxeHue 750 kKB. TpeboBaHWA K 3NEKTPNYECKOM NPOYHOCTW U30NAL KN

FOCT 21023-75 TpaHcdopMaTopbl CuoBble. MeTofbl U3MEPEHUt XapaKTePUCTUK YaCTUYHbIX Pa3psA0B NPU UCMbITAHUSAX HaNPsXXeHNeM NPOMBbILLIIEHHOW YaCcTOThbl

FOCT 22756-77 TpaHchopmMaTopbl (CUNOBbLIE N HANPSXKEHWS) U peakTopbl. MeToAbl UCMAbITaHNSA 3NEKTPUYECKON NMPOYHOCTU N30ASLUN

3 ONPEQREJNIEHNA

B HacTosilwem cTaHAapTe NPUMEHSAIOT cieaylolme TepMUHbI.

3.1 Knacc Hanps»keHus 31eKTpoobopyAoBaHWA - HOMUHaNbHOe MexXAydasHoe HanpsyKeHWe 3NeKTPUYecKonm ceTwn, Ana paboTbl B KOTOPOW npenHa3HayYeHo
3neKkTpoobopynoBaHue.

MprnmeyaHusa
1 Knacc HanpsxeHus obMoTkn TpaHchopmaTopa (peakTopa) - no FOCT 16110.
2 Knacc Hanps>xeHus TpaHcdopmaTopa - no FOCT 16110.

3 Knaccom HampshKeHus 3a3eMfioLlero Jyroracsiliero peakTopa CHMTAeTCs KJlacC Hamnps>KeHns o6MOTKM CMI0BOrO TpaHChopMaTopa VAN reHepaTopa, B HelTpasb
KOTOPOW BK/IOYEH peakTop.

3.2 Hanbonbliee paboyee HanpspkeHue 37eKTpoobopyAoBaHWs - Hanbonbluee Hamps>keHue 4acToTbl 50 L, HEOrpaHWYeHHO AJNTESIbHOE MPWUJIOXKEHWE KOTOPOro K
3a)KMMaM pasHbIX (a3 (NositCcoB) 31eKTPO06OPYA0BAHUS AOMYCTMMO MO YCI0BUAM PaboTbl €ro N30a5SUUN.

MpumeyvaHue - Haunbonbluee paﬁoqee Hanps>xeHue 3}'IeKTp0060py,ElOBaHVIﬂ He OXBaTblBaeT AONYCTUMblIe AN €ro N3onaunm KpaTKkoBpeMeHHbIe (pnmMTensHocTbio Ao 20 ¢)

MOBbILLIEHNA HaMNPSXXeHNA B aBapUMHbIX YCNOBUAX W MOBbILEHUS HanpsXeHus Yactotonm 50 My (AANTENbHOCTbIO A0 8 4), BO3MOXXHbIE NMPK OnepaTUBHbLIX KOMMYyTauuUsXx,
YKa3aHHble B npuioxxexHun b.

3.3 3dnekTpoobopynoBaHMe C HOPMasibHOW W30NsLMEN - 31eKTpoobopyaoBaHWe, MpefHasHayeHHoe AN MPUMEHEHUst B 3/1eKTPOYCTaHOBKax, MOABEPraloLnXCs
BO3[IENCTBMIO FPO30BbIX NMEPEHANPSPKEHNN NPU 06bIYHBIX MEPAX FPO303aLUnTbI.

3.4 dnekTpoobopynoBaHme ¢ obneryeHHoW nsonsaunein - snekTpoobopynoBaHue, npefHasHayYeHHoe AJA NMPYMEHEHNS TOJIbKO B 3/1IEKTPOYCTaHOBKaXx, He NMoABEP>KEHHbIX
BO3[ENCTBUIO MPO30BbIX NepeHanpsXXeHun Nan B 3JeKTPOYCTaHOBKAaX, B KOTOPbLIX MPO30Bble NMepeHarnpsXXeHUs He NMpeBbIlaloT aMMANTYAHOrO 3HAY€HNA UCTMbITaTeNbHOro
KPaTKOBPEMEHHOI0 (OAHOMUHYTHOI0) NEPEMEHHOI0 HaMNPsSXKEHNS.

3.5 BHyTpeHHsAs nsonaums - no FOCT 1516.2.

3.6 BHewHAsa nsonaums - no FOCT 1516.2.

3.7 YpoBeHb wu30NAuUM 31eKTpoobopyaoBaHUs (B T.4. OBMOTKM, HeWTpanum oBMOTKM M T.A4.) - COBOKYMHOCTb HOPMUPOBAHHBLIX WCMLITATENbHLIX HAMPSXXEHWN,
YCTaHOB/IEHHbIX B CTAHAAPTE AJA UCMbITAHUI BHYTPEHHER 1 BHELIHEN N30/15UMIN AAaHHOT0 31eKTpoobopyaoBaHuUs (06MOTKM, HERTPanu 1 T.M.).

3.8 HopMupoBaHHOe ncnblTatesibHoe Hanps>keHue - no NOCT 1516.2.

3.9 dnekTpnyeckas CeTb C WU30JMPOBAHHON HENWTpasblo - CeTb, HelTpasib KOTOPOW He MMeeT COoeAWHEHUs C 3eMJieil, 3a UCKAYeHneM npubopoB curHanmMsaumm,
N3MEPEHNs U 3alunTbl, UMEIOLNX BECbMa BbICOKOE COMPOTUBJIEHWE, WU CEeTb, HEWTpajib KOTOPON COefMHEHa C 3eMJieil Yepe3 Ayroracsawmin peakTop, WHOAYKTUBHOCTb
KOTOPOro TakoBa, YTO MpU 0AHO(A3HOM 3aMblKaHUN Ha 3eMJII0 TOK peakTopa B OCHOBHOM KOMMEHCMPYET eMKOCTHYIO COCTaB/IAIOLLYI0 TOKa 3aMblKaHWA Ha 3eMJII0.

3.10 3neKTpuyeckasa CeTb C 3a3eMJIEHHOW HENTPasbio - CeTb, HETPasb KOTOPON COeAMHEHa C 3eMJIell Harayxo Uan 4epes pe3nucTop WAn peakTop, COMpoTUBNEHNE
KOTOPbIX AOCTAaTOYHO Maso, 4Tobbl CyLLEeCTBEHHO OrpaHNyYNTbL konebaHns nepexofHoro npouecca n obecneynTb 3Ha4YeHMe Toka, Heobxoaumoe ANsi CeNeKTUBHOW 3allnThbl

OT 3aMblKaHNA Ha 3eMJII0.

MpumeyaHne - CTeneHb 3a3emieHuns Hel?ITpa.HVI CeTN XapaKTepu3yeTCs HauBbICLUMM 3Ha4YeHueM Ko3(duuMeHTa 3aMblkaHUA Ha 3eMJio Anf CxXem LaHHON ceTn,
BO3MOXHbIX B YCJIOBUAX IKCNNyaTaunn.

3.11 Ko3dh(pnUMEeHT 3aMbIKaHUS Ha 3eMJTI0 - OTHOLLEHNE HaMpsXKeHNsA Ha HEMOBPEXXAEHHON (ha3e B pacCMaTPMBaEMON To4Yke Tpexda3Homn 31ekTpuieckon cetn (06bI4HO
B TOYKE YCTAaHOBKMW 371eKTPoobopyaoBaHNA) NpU 3aMblKaHUW Ha 3eMJII0 OAHOW Uan ABYX APYrux a3 K hasHOMy HanpsKeHuto paboyen 4acToTbl, KOTOPOe YyCTaHOBUIOCH Obl
B [J@HHOW TOYKE NPV YCTPAHEHUN 3aMblKaHUSA.

Mpumeyarue - Mpu onpefeneHnn KO3MEPULNEHTA 3aMblKaHNs Ha 3EMJII0 MECTO 3aMblKaHWsi U COCTOSIHWE CXEMbl 3IEKTPUHECKON CETU BbIGMPAIOTCS TaKUMU, KOTOpbIe
fatoT Hanbosbluee 3HaYeHUe KO3 drumneHTa.

3.12 TvnoBble MCMbITaHUS M30N5ALUN 3N1eKTPoobOopyIOBaHNSA - UCMbITAaHNA 31eKTPoobopyAOBaHMA AAaHHOrO TWMa Ha COOTBETCTBUE ero u3onauun Bcem TpeboBaHMAM,
YCTAHOBJIEHHbIM TEXHWYECKON [AOKyMeHTaluueln, MpoBOAUMbIE MOC/Ie OCBOEHWS TEXHOJOrMM ero MpoV3BOACTBA WAM (4aCTUYHO WM MOJIHOCTbIO) MOC/e W3MEeHEeHUN
KOHCTPYKLMW, NMPYMEHSAEMbIX MaTeprasnoB Ui TEXHOIOr N NPON3BOACTBA, MOMYLLMX CHU3UTb 31EKTPUHECKYIO MPOYHOCTb N30NALNN.

3.13 Nepuoamnyeckne ncnbliTaHMa n3onauumn anekTpoobopynosaHusa - no FOCT 16504.

3.14 NpreMocaaToYHbIe UCMbITaHMS M30a5SLUKN 3nekTpoobopyposaHus - no FOCT 16504

3.15 O6MOTKa C NOJIHOW n30asLMen HeNnTpanu - 06MOTKa C YPOBHEM U30A5ALMN HENTPaIMN, PaBHbIM YPOBHIO U30JIALIMN IMHEAHOTrO KOHLLa 06MOTKN.

3.16 O6bMOTKa C HeMnoHoWM n3onsaumen HelTpanu - obMoTKa C yPOBHEM U30AALUN HEATPaan 6osiee HU3KMM, YeM yPOBEHb N305LUN JIMHENHOrO KOHLLa 06MOTKM.

3.17 CTopoHa BbICLEro (CpefHero, HU3LWero) Hanps>xeHus TpaHchopmaTopa - no FOCT 16110.

3.18 CTtopoHa HelTpann o6MOTKM TpaHCchopMaTopa - COBOKYMHOCTb TOKOBEAYLUMX 4HacTel, MPUCOEAUHEHHbIX K 3a)XUMy HenTpanun n bavxanwen K HenTpasbHOMY
KOHLY YacTu 06MOTKM.

4 OBLUUE TPEBOBAHMUSA

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
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4.1 Buabl NCnbiTaTebHbIX HAaNPsXXeHUn

4.1.1 YcTaHaBAMBaOTCS CieayoLe HOPMUPOBaHHbIE UCMbITaTeNIbHblE HaNPsXXeHUs (fanee - ncnbiTaTeNibHble HanNPsXXeHNs) N3015UnM 3NeKTpoobopyaoBaHMA:
- HanpsHKeHnsa rpo30BbIX UMNYNbLCOB (Mo 4.5);

- HaNps>KeHNs KOMMYTaLNOHHbIX MMMNYbCOoB (Mo 4.6);

- KpaTKOBPEMEHHbIE NepeMeHHble Hanps>xeHns (no 4.7):

OZLHOMUHYTHOE (No 4.7.2a) n Npu nNaaBHoOM noaveme (no 4.7.26);

- BANTeNbHOe NnepemMeHHoe Hanps»xeHune (no 4.8);

a Takxe TpeboBaHuA:

- K M30/19LUMKN Ha CTONKOCTb B OTHOLLEHMWU TensioBoro npo6os (no 4.9);

- K M30/1UMN B OTHOLLEHWUN OTCYTCTBMA YaCcTUYHbIX pa3psagos (no 4.10, 5.8, 7.5, 10.5, 12.3.2, 13.1.10);
- K BHELUHeWN N3019UMn1 B OTHOLLEHUN OTCYTCTBUA BUAMMON KOPOHbI (o 4.11);

- K AQMHE NYTW yTeykn BHelHen nsonsauum (no 4.12);

- AOMOJIHUTEIbHbIE K N30/1ALMK 31eKTpoobopynoBaHNS KAMMaTuiecknx ncnonHeHnn T, TC, kaTeropuii pasmellenns 1, 2, 3 n 4, a Takxe KIMMaTUHECKNX UCMOSTHEHUIA Y,
YXJ1, XJ1, kaTeropuu pasmeiieHuns 2 (no 4.13).

4.1.2 N3onaumna o6mMoTok HH ¢ HOMUHaNBHBLIM HanpsiXKeHWeM HuKe 3 KB cunoBbiXx TpaHCHOPMATOPOB, BTOPMYHbLIX 06MOTOK TpPaHCHOPMaTOPOB HanpsXKeHUs U Toka,
CUrHabHbIX 0OMOTOK [yroracsiliMx peakTopoB, U30N5ALUMNA HEWTPaan 06MOTOK CUIOBbIX TPaHCHOPMaTOPOB, TPAaHCHOPMATOPOB HAMPSXXEHUA U WYHTUPYIOLLNX PeakTopos,
He ponyckalouwas paboTy C pa33eMneHVeM HelTpanu, a TakxXe U30nauMa uenen ynpasneHns, 610KMPOBKM 1 CUrHaAM3aummn TpaHchopMaToOpOB, PeakTOPOB 1 annapaTos
O0JIKHA UCMbITLIBATLCA TO/IbKO OAHOMUHYTHBLIM NMEePEMEHHbIM Hamnps>XeHUeM.

4.1.3 TpeboBaHMe UCMbITaHUSA HaNPSXXEHUSIMU FPO30BbIX UMMY/bCOB HE OTHOCUTCA:

- K 31eKTpOoneYHbIM TpaHCcopmMaTopaM C HOPMaJibHON U30NALMEN KTacCoB Hanps>kxeHusa oT 1 no 15 kB Bktoy.;

- K Nnpeobpa3oBaTenbHbIM TpaHcopMaTopaMm, Ana KoTopbix No FOCT 16772 He TpebyeTcs NpoBeAeHNA UCMbITAHUA HAaNPSXKEHUAMWN FPO30BbIX UMMYNbCOB.

4.2 Knaccbl HanpshkeHus anekTpoobopynosaHus

4.2.1 HacToAwmn cTaHpapT yCcTaHaBAnBaeT TpeboBaHMA K 3N1EKTPUYECKON MPOYHOCTY N30A5LMN 3N1eKTPOOBOPpYAOBaHNA KJTAaCCOB HaNps>XeHns, yka3aHHbIx B Tabavue 1,

npefHasHa4yeHHOro onsa pasOTbI B 2JIEKTPUYHECKUX CeTAX C HOMUHAIbHbIMN N HanbonbWUMN AANTENBHO AonycKkaeMmbiMun paﬁowlmm Hanps>XeHnsaMun, yKasaHHbIMN B Tabnuue
1.

Tabnnua 1 - Knaccel Hanps>xeHna 31ekTpoobopynoBaHUs
B kKunosonbTax

Knacc HanpsixxeHns | Hanbonblee paboyee | HoMnHanbHoe Haunbonbliee
3nekTpoobopynoBaHns HanpshxeHvne HanpshxeHne ANNTeNIbHO
3N1eKTpoobopynoBaHNSA | 3NeKTPpUYecKom | fonyckaemoe paboyee
cetun Hanps>KeHue B
3/1IEeKTPUYECKON ceTu
1 1,1 1,0 1,1
3,0 3,5
3 3,6 3,15 3,5
3,3 3,6
6,0 6,9
6 7.2
6,6 7.2
10,0 11,5
10 12,0
11,0 12,0
13,8 15,2
15 17,5 15,0 17,5
15,75 17,5
18,0 19,8
20 24,0 20,0 23,0
22,0 24,0
24 26,5 24,0 26,5
27 30,0 27,0 30,0
35 40,5 35,0 40,5
110 126,0 110,0 126,0
150 172,0 150,0 172,0
220 252,0 220,0 252,0
330 363,0 330,0 363,0
500 525,0 500,0 525,0
750 787,0 750,0 787,0
MNpumevaHne - HacToswwiA CcTaHOapT pPacnpocTpaHAeTCsa TakXe Ha u3onsuuio
ctopoH CH wn HH (KnaccoB HanmpsXeHus, yKasaHHbIX B Tabnuue 1) cuaoBbIX
TpaHCcPOpMaToOpPOB, KJlacC HanpskeHns obmoTkm BH KoTopbIx OT/nM4aeTcs OT
yKa3aHHbIX B Tabnuue 1.

4.2.2 B HacToAWeM CTaHAapTe TpeboBaHNA K 3N1eKTPNYECKON MPOYHOCTN N30ALNN 371eKTPoobopyA0BaHNSA KaccoB HanpskeHus oT 1 ao 35 kKB ycTaHoBieHbl ncxoas ns
ero npefHasHayvyeHusa ons paboTbl B INEKTPUHECKON CETU, HENTPasib KOTOPON MOXKET ObiTb Kak 3a3eMJIEHHON, Tak U N30IMPOBAHHOW (KO3 MULNEHT 3aMblKaHUS Ha 3eMJIt0
He Bbiwe 1,73), a Ana Knaccos Hanps>keHus ot 110 go 750 KB HeATpanb 3/1eKTPUYECKON ceTU A0/KHa OblTb 3a3eMIeHHON (KO3MhMULIMEHT 3aMblkaHUSA Ha 3eMl0 He Bbille
1,4).

4.3 Y4eT BbICOTbl YCTAHOBKM HAL YPOBHEM MOPS 1 TEMMEPaTypbl OKPY)KAlOLLEro Bo3ayxa
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4.3.1 HopMuMpoBaHHble WCMbITaTeNlbHble HaMNPsHXKeHUs BHEWHel W30NsSUMM, YyKa3aHHble B HACcTOsLeM CcTaHapTe, YCTaHOBNEHbl ANA 3neKTpoobopynoBaHus,
npefHasHayeHHoro Ans paboTbl NPU HOMUHANbHBLIX 3HAYEHMAX KAUMATUYECKUX (aKTopoB BHelwlHen cpedbl no FOCT 15543.1 u FOCT 15150 ansi KAMMaTUYECKUX
ncnonHeHuin Y, YXN, XN, T, TC, kaTeropuin pasmelienus 1, 2, 3 n 4, npu 3ToMm:

- BbICOTa YCTaHOBKU Haf ypoBHeM Mops He 6onee 1000 m;

- BepxHee paboyee 3Ha4yeHWe TeMnepaTypbl OKPY>KatoLero Bo3ayxa Ans 3N1eKTpoobopyAoBaHMA KaTeropuin pasmeLleHns 3 u 4 n ans anekTpoobopyaoBaHNS KaTeropum
pa3mMelLeHns 2 BHyTpu o6onoukun KPY, KPYH, KT 1 3KpaHMpoBaHHbIX TOKONPOBOAOB A0/IKHO ObITh He Bbiwe 45 °C.

JononHNTEeNbHOE OrpaHMyeHne 3Ha4YeHUNn KamMaTu4eckmx akTopoB B npeaenax ponyweHun no FOCT 15543.1, ecnm 3TO Heobx0AMMO, OOMKHO ObiTb yKa3aHO B
cTaHJapTax Wan TeXHUYeCcKnX ycaoBuax (Aanee - cTaHaapTax) Ha anekTpoobopyaoBaHue OTAeNbHbIX BUAOB.

4.3.2 Onsa anekTpoobopyLoBaHUs, NpefHa3HaYeHHOro ana paboTbl Ha BbiCOTe Hal ypoBHeM Mops oT 1000 go 3500 M, MCMbITaTesbHbIE HaMpPSXXeHUA rPO30BbIX U
KOMMYTaLMOHHbIX MMMYJIbCOB U KPaTKOBPEMEHHOE MepeMeHHOe A1 BHELLHER N30a5SLUNM B CYXOM COCTOSIHUM, a TakXXe 4S9 BHYTPEHHEN N30naunm Cyxmx TpaHchopMaTopoB
N peakTopoB (KpoMe TpaHCOpPMaTOPOB 1 PEaKTOPOB C JIMTOW U30aAUMnel) A0/KHbI ObiTh OonpeaeneHbl YMHOXKEHNEM YKa3aHHbIX B HAaCTOALWEM CTaHAapTe UCMblTaTesbHbIX
Hanps>KeHU Ha KO3 MULIMEHT &, BblYUCASEMbIA NO hopMmyne

£ -
-
10000

roe H - BblCOTa YCTaHOBKU 3neKTp0060py,u,osava HaZl ypoBHEM MOpA, M.

4.3.3 [Ins 3nekTpoobopynoBaHMa KaTeropum pasmelleHus 1, npefHasHavyeHHoro Ans paboTbl Ha BbICOTE Hapg ypoBHeM Mops oT 1000 go 3500 M, uchbiTaTesbHble
HaNpPsXXeHNA KOMMYTaLMNOHHbBIX MMIMYbCOB U KPAaTKOBPEMEHHOE NepeMeHHOe A BHELLHEN N301auMmn NoA AOXKAEM AO/KHbI ObITh onpefesieHbl YMHOXXEHNEM YKa3aHHbIX B
HacToALWEeM CTaHAapTe UCNblTaTeslbHbIX HanNpPsXXeHUn Ha KO3MMULMEHT &5, BblHMCASEMbI No hopmyne

£y =1+ 05, - 1),

roe & - koaduuneHT, onpenensemsii no 4.3.2.

4.3.4 na anekTpoobopyaoBaHMa KaTeropuin pasmelleHns 3 n 4, a Takxe 31eKTpoobopyAoBaHMs, pa3MellaeMoro BHyTpy 060104KN HerepmeTuyHbix KPY, KPYH n KTM
WM 3KPaHMPOBaHHbIX TOKOMPOBOAOB, NpeAHa3HavYeHHbIX A8 paboTbl Npy BepxHeM paboyeM 3Ha4yeHMM TeMnepaTypbl OKPY>KatoLero Bo3ayxa Bbille 45 °C, ucnoitaTesbHble
Hanps>KeHUs rpo30BbIX 1 KOMMYTALIMOHHbIX MMMYJ/IbCOB U KPaTKOBPEMEHHOE NnepeMeHHoe 418 BHELLHeN U30ALUN B CyXOM COCTOSIHUN, a TakxXe AN BHYTPEeHHel nsonaunm
CYyXVUX TpPaHC(OPMaTOPOB U PeakTopoB (KpoMe TpaHC(OPMATOPOB M PeakTOpPOB C JIMTOW M30A5LMeln) AO/MKHbI ObiTb onpeaeneHbl YMHOXKEHNEM yKa3aHHbIX B HacToALleM
CTaHJapTe UcnbiTaTeNbHbIX HaNPsXKeHUA Ha KO3MMULIMEHT X3, BbIMUCASIEMbIN NO hopmyie

&y -1+ T

raoe T - BepxHee paboyee 3HaveHMe TemMnepaTypbl OKpyXKatoLiero Bo3ayxa, °C.

MpumeyaHue - B ciyyae NCMbITaHUS YKa3aHHOTO B HACTOSLLEM NMyHKTe 371eKTpoobopyaoBaHus Npu TeMnepaType OKPY KatoLwero Bo3ayXa, paBHOM yCTaHOBIEHHOMY A4S
3TOro 371ekTpoobopynoBaHns BepxHeMy paboyveMy 3HAa4YeHMI0 TeMMepaTypbl OKPY>KaloLero Bo3fyxa, YKasaHHas MonpaBka K 3HAYEHUIO UCMbITaTesbHbIX HaNPs>KeHWi He
BBOAUTCS.

4.4 Y4eT aTMOC(epHbIX YCNOBUN NPU UCMbITaHUW BHELLHEN N30NAL1MN
4.4.1 B HacTofLleM CTaHAapTe UCMbITaTe/lbHble HaMPSXKeHUs BHELHeN U30AALNM YKa3aHbl A1 HOPMasibHbIX aTMOC(EPHbIX YCI0BUIA MPU UCMbITaHUN: aTMochepHoe

nasneHve 101300 Ma (1013 mbap, 760 MM pT. CT.), TemnepaTypa Bo3ayxa 20 °C, abcontoTHas BNa>KHOCTb Bo3ayxa 11 r/m3,

4.4.2 Ecnn aTMOChepHble YCI0BUA NPU UCMbITaHUM BHELLHEN U30/19UUN 31eKTPoobopynoBaHUS OTANYAIOTCSH OT HOPMaJibHbIX, TO UCMbITaTe/bHbIe HAaMPAXXEHNA rPO30BbIX
N KOMMYTaLMOHHbIX MMMYJ/IbCOB 1 KPAaTKOBPEMEHHOe NnepeMeHHOoe HanpsiXKeHue A0JKHbI ObiTb NpuBeAeHbl K aTMOCHEPHbIM YCNOBUSAM NMPU UCMbITAHUN B COOTBETCTBUMN C
FOCT 1516.2, pa3nen 4, yMHOXXeHMEM Ha KO3 MULMEHT npuBeaeHns X, BblMMcaeHHbIn no FOCT 1516.2, ¢ ycaoBmMAMK ero npuMeHeHns no 4.4.3 B cjly4ae 04HOBPEMEHHOr0
NCMbITaHNS BHYTPEHHEN 1 BHELLHEN N30Naumm.

4.4.3 YcnoBus npuMeHeHus KoadduumneHTa npusefeHns £ npu o4HOBPEMEHHOM UCMbITaHUW BHYTPEHHEN N BHELLHER N30aAUMN JOJKHbI ObiTh Cneayowmmmn:

a) npu NCnbliTaHUAX HaNPAXXeHUAMN rPO30BbIX U KOMMYTAaUNOHHbBIX NMMYNbCOB:

- eciM £ <1, TO NpvBefeHne O0/HKHO 6biTb CAeNaHo AN UMMYIbCOB HaMPSXXeHWS O4HOWN MONSPHOCTU (TOW, MPU KOTOPOW MPOYHOCTb BHELLHER W30ALUUN OLleHUBaeTCs
KaK HauMeHbLUas); AN UMMNYJIbCOB APYrOn NONAPHOCTY K =1;

- ecAn £ »1, TO npuBefeHne A0/HKHO OblTb CAeNaHO AN UMMYJIbCOB HanpshkeHns obenx MonsipHOCTel; ecin pacyeTHoe 3HadeHue X » 105, TO AO/KEH NMpUHUMaTbCA
K=103;

6) MpU MCMbITaHNAX KPAaTKOBPEMEHHbLIM MEPEMEHHbLIM Hamnps KeHneM MnpusefeHne [O/DKHO ObiTb CAeNaHo, eCiv MpU UCMbITaHUA B CYXOM COCTOSIHUM ¥ HaxoOuTCsa B
npepenax 0,95-1,05, a npn ucnbiTaHUM NoA AOXAEM He npesblwaeT 1,05. Ecam £ >105, To QO/MKEH NMpuHMMaTbes K =105; ecnm K <085, TO Npu WCNbITaHAN B CYXOM
COCTOSIHUW [O/DKHO MPUHUMATLCS 3HavYeHne £ =035 , a Npu UCMbITaHWW NOJ AOXKAEM - pacHeTHOe 3Ha4YeHune ¥, onpenensemoe no
4.3.3.

4.5 NcnbiTaTesbHble HaNpPs>XeHUs rpo30BbIX UMMYbCOB

4.5.1 UcnbiTaTeslbHble HaMPsS>XeHNA NMOJIHOr0 1 CPe3aHHOI0 FPO30BbIX UMMYJIbCOB JOJKHbLI MPeACTaBAATbL COBON, COOTBETCTBEHHO, CTAHAAPTHbLIE MOJHbIA U CPe3aHHbIN
rpo30Bble NMMybCbl HanpsxeHns no FOCT 1516.2 ¢ MakCMMabHbIMU 3Ha4YEHUAMM, YKa3aHHbIMK B Tabnvuax 2-6, 9, 10 n nyHkTe 5.1.3 HacTosLwwero cTaHaapTa.

4.5.2 Mpwn ncnblTaHM AOMKHBI NPUMEHATLCSA:

a) ANA BHELWHeNn n3onsumm 3neKTp0060pyu03aH|/|ﬂ n ona BHyTpeHHeVI n301AUMM TpaHChOPMaTOPOB TOKa M annapaTos - UMMYbCbl MOJIOXKNTENbHON 1 OTpVILLaTeﬂbHOVI
NONAPHOCTW;

6) ANs BHYTPeHHel W30MALUWM CUMIOBLIX TPaHC(OPMATOPOB, TPAHCKHOPMATOPOB HAMPSKEHUs, PEaKTOPOB M KOHAEHCATOPOB CBA3W - MMMYNbCbl OTpULATEsNbHO
NoSIIPHOCTK.

4.5.3 MeToAbl UCMILITAHUIA N30NALMN FPO30BLIMU UMMYNbCaMU Y KPUTEPUN BbIAEP)KUBAHMA UCMbITaHWA O0JKHbI cooTBeTcTBOBaTL TOCT 1516.2, pa3saensl 4 n 5, a Takxe
CTaHAapTaM Ha 3n1ekTpoobopyaoBaHMe OTAENbHbIX BUAOB.

Jo/KHbI MPUMEHATLCA cneayolne MeToabl ncnbITaHWN:

a) ANA BHYTPEHHeWR n30nsumMm 3nekTpoobopyAoBaHMA (KpOMe ra3oHanoNHEHHOr0) - 3-yAapHbl MeTon;
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6) 0N19 BHELWHeR N3015UMn 31eKTpoobopyA0BaHNA 1 BHYTPEHHEN U308LUN Fra30HaMN0JIHEHHOr 0 3/1eKTPoobopyAoBaHMS - 15-yaapHbIn meToa.

[N BHELWHeN N30N9UUN CUNOBbLIX TPaHC(OPMaTOPOB N MeXAY KOHTakKTaMy OAHOr0 U TOr0 XKe MoJiloca pasbeAuHnTenen n npefoxpaHnuTenen npu BblHyTOM naTpoHe
[OMNyCcKaeTCca NPUMeHATb BMecTo 15-yJapHoro meTof MOJIHOro paspsfa; Npu 3TOM BblAep)XKMBaeMoe C BepoAaATHOCTbio 90% HanpsXeHue [OJIKHO 6bITb He MeHblue
COOTBETCTBYHOLLEro NcnbiTaTesIbHOro Hanps>XeHuA.

4.5.4 VcnblTaHne BHYTPEHHEN 1 BHELLHEeR N30naUnm CUI0BbIX TPaHCPOPMaTOPOB, TPAaHCOPMaTOPOB HaMNPSAXKEHNs, TPaHC(hOPMaTOPOB TOKa, PeakTOPOB, Bbik/lo4aTenemn
N KOH[OEHCAaTOPOB CBA3M HaMpsHXKEHUSMU [PO30BbIX MMMYJIbCOB [OMyCKaeTCs MPOBOAUTL OAHOBPEMEeHHO. [pyu 3TOM AO0J/KHbI ObiTb YyAOBAETBOPeHbl TpeboBaHMS,
npeabaBAseMble Kak K BHyTPeHHeN, Tak U K BHeLUHeN M305LUMN B OTHOLUEHMN MOJIAPHOCTU, YMC/ia UMMY/IbCOB U UX MaKCMMasIbHOrO 3HaYeHMWs, KOTOpoe OOJ/KHO ObiTb
NPVHATO HanbobLWIVM U3 ABYX 3HAYEHWUI, HOPMUPOBAHHBIX A5 BHYTPEHHEN 1 BHELWHEeR N301aUMK, C Y4eTOM NONpaBKy Ha aTMOCKhEepPHbIe YCJIOBUA MPU NCMbITaHWN.

4.5.5 WcnbiTaHne UW30N1A9TOPOB, pasbeduvHUTene, KopoTKO3aMblkaTenew, 3asemauntenein, npepoxpaHutenen, KPY, KTI un 3KpaHWPOBaHHbIX TOKOMPOBOAOB
MCMbITaTeNbHLIMU HaMpsXKeHWAMN [PO30BbIX MMMYJIbCOB MO MeTOoAy, YKa3aHHOMY A/ BHELIHeN W30MAUMK, ABASeTCS OAHOBPEMEHHO WCMbITaHNeM 3NeKTPpU4ecKomn
NPOYHOCTN UX BHYTPEHHEN N301aLun.

Tabanua 2 - HopMMpPOBaHHbIE UCMbITAaTE IbHbIE HAMPSXKEHUS 3N1EKTPO0BOPYAOBAHNS KIACCOB HampsXxeHus oT 3 Ao 35 KB ¢ HopMasbHo usonsuuein
HanpsxeHns B KUN0BOMbTaXxX

MicnbiTaTeNlbHOE Hanps)XeHne BHYTPEHHEW 1 BHELUHEN N30naunm
rpo30BOro UMMynbca KpaTKoBpeMeHHoe (0AHOMUHYTHOE) NepeMeHHoe
NoJIHOr O cpe3aHHOoro B CYXOM COCTOSIHUM noA BoXXaem*rx
Knacc|Ypo-| 2nekTpo- Mexnay | TpaHchop- dneKkTpo- Cunosble Mexay |2nekTpo-| Mex-
Han- [BeHb| obopyAoBa- | KOHTakK- MaTopbl | obopyaoBaHMe |TpaHCchop-| KOHTakK- obopy- oy
ps- | U30- | HMe OTHOCK-| Tamu CWJIOBbIE U | OTHOCUTESIbHO | MaTopbI, Tamu [OBaHWe | KOoH-
XKe- | Nsi- | TeNbHO 3eM- [pa3bepun-| Hanps- 3emMan (KpoMe | WyHTW- | pasbedu- | OTHOCK- | TakK-
HUA [Unn*| nu n Mexay |HuTenen,| XeHus, CUNI0BbIX pylowme n | HuTenen, | TenbHO | Tamun
tasamm (no-| npenox- LWYHTK- TpaHc- nyro- npefox- | 3emau u | npe-
nocamm )k, paHu- pytowme | cdopmaTopos, | racswme [paHuTenen| mexay | OOX-
MeXXAy KOH- | Tenem n | peakTopbl MacCnsAHbIX peakTopbl | 1 KPY ¢ nont- |paHu-
TakTamun KPY ¢ oTHOCWK- peakTopoB) 1 | OTHOCK- ABYyMSA camu**, |Tenen
Bbl- ABYMS TeNbHO MeXxAay nonto- | TenbHo paspbl- mMexay
Kno4aTenen| paspbl- 3eMAM U [camut*, mexay| 3emnau u BaMWN Ha | KOHTaK-
n KPY ¢ BaMu Ha Mexnay KOHTakTamu Apyrux nontoc TaMn
OAHUM nontoc | casamu** |Bbikao4aTenen| o6MoToK BbIKJ1tO-
pa3pbiBOM n KPY c ogHum YaTenen
Ha nonioc pa3pbiBOM Ha
nontoc
1 2 3 4 5 6 7 8 9 10
3 a 40 46 50 10 10 12 10 12
6 24 18 28
6 a 60 70 70 20/28*rk* 20 23
20 23
6 32 25 37
10 a 75 85 90 28/38*wkx 28 32
28 38
6 42 35 48
15 a 95 110 115 38/50%#F* 38 45
38 45
6 55 45 63
20 a 125 50 50 60
145 150 50 60
6 65 55 75
a 60 60 70
24 150 165 175 60 70
6 75 65 90
27 a 170 190 200 65 65 85
65 75
6 80 70 95
a 80 80 95
35 190 220 220 80 95
6 95 85 120
* YpoBeHb wusonsuumMa - ANA anekTpoobopynoBaHMA C OyMa>kKHO-MacCNsHOM W NUTON um3onsuuen,
pa3paboTaHHoro c TpeboBaHMEM MPOBEPKMN M30NALUN Ha OTCYTCTBME YaCTWMYHbIX paspsagos no 4.10, ans
OCTanbHOro 31eKTpoobopyaoBaHNA - YCTaHaBAMBAETCA MO COTJIAlIEHUI0 MeXAy W3roTtoBuTeneM u
notpebutenem; ypoBeHb u3onAuuM 6 - Ons snekTpoobopypoBaHus, paspaboTaHHoro 6e3 TpeboBaHus
NPOBEPKN N30AALMN Ha OTCYTCTBME YacTUYHbIX Pa3psaoB.
*k [1n5 anekTpoobopynoBaHUSA TpexdasHoro (TPEXMNOIIOCHOr0) NCMONHEHUS.
#kk Nlna anekTpoobopyAoBaHMA KaTeropum pasmMelleHns 1 (kpome CuOBbIX TpaHC(OPMaTopoB W
peakTopoB).
¥k B 3HaMeHaTesle yKasaHbl 3Ha4eHMA NS ONOPHbIX N30STOPOB KaTeropui pasmelleHma 2, 3 m 4; 8
yucauTene - ANA 0CTasbHOro 3neKkTpoobopynoBaHUS.
Tabnnua 3 - HopMmpoBaHHbIe UCMbITaTe/IbHbIE HAaNPS>XeHNA 3/1eKTPoobopyA0BaHNA K1acCoB Hanps>keHus oT 110 no 220 kB
B knnososbTax
McnbiTaTeNlbHOE Hanps)XeHe BHYTPEHHER 1 BHELUHEN U301aumnm
rpo30BOro UMMybca KpaTKoBpeMeHHoe (0AHOMUHYTHOE) nepeMeHHoe
NoJIHOrO Ccpe3aHHOoro B CyXOM COCTOSIHAM 1 NnoA Aoxaem*
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CTpaHuua 7

Cuno- | TpaHc- | TpaHc- N3o0- BblI- Bbl- |Pa3b-| Cuno- | dnek- TpaHchopma- N3ona- |Mexay
Knacc| Bble |copma-| cop- nATOopPbI Kto- | KNo- | ean- | Bble TpoO- Cunosble TOpbl Hanps- TOpPbI KOHTa-
Han- | TpaHc- | Topsl Ma- Ya- Ya- | HWM- | TpaHC- | Mar- | TpaHchopMa- | KEHUs U ToKa, | OTHOCK- | KTamu
ps- |dopma-| Hanpsa- | Topbl Tenu | Tenn |Tenwn, |hopma-| HWUT- | TOpbl, WYHTU- | KOHOAEHCATOPbI| TeNbHO |pa3be-
XKe- | Topbl, | >KeHusd, | Toka, C 6e3 | npe- | Topbl, | Hble pylowme CBSA3M, TOKO- 3emMan AVHN-
HUA | WWYHTW- | KOHOEH-| anna- MOBbI- |MOBbI-| A0X- |WYHTWU-|TPaHC- peaKTopbI orpaHu4umBea- Tenen
pyto- | caTopbl |paTbi** LweH- | WeH- |paHn-| pyto- | dop- lowme peak- ]
wne | cBAaswn, HbIM | HOro | Tenu | wwe Ma- TOpbI, anna- npepo-
peak- | Toko- ypoB- | ypoB- peak- | Topbl paTbl OTHOCK- XpaHu-
TOpbl |OrpaHu- HeM HA TOpbl |Hanps- TesIbHO 3eM- Tenen
YuBalto- n3o- | u3o- KeHus nnkk, mexay
wwve pe- naunn na- KOHTaKTaMun
aAKTOpbI unn BblKJllOYaTenen
OTHOCU-|MeXay
TenbHo | a-
3emMan | 3amu
OTHOCUTESNIbHO 3eMSIN N Mexay OTHOCUTENbHO
Mexay dasamu (nonocamu) KOHTaKTaMu 3emMan n
Mexay hasamu
1 2 | 3 4 5 6 7 8 9 [ 10 11 12 13 14 15
110 480 450 |450/550**¢| 520 | 450 | 570 550 200 200/230*F*k 1200/230%+*| 230
150 550 650 750 | 650 | 790 600 750 230 275 275/300%+k* 275 315
220 750 950 | 900 | 950 1050 | 900 |1100| 835 1100 325 395 395/440%k+k 395 460
* Moa poxaem - Ana 3nekTpoobopynoBaHWs KaTeropuu pasmelleHnss 1 (Kpome CWIoBbIX TPaHC(OPMaToOpOB, PEakTOpoB U
N3071ALUN MeXLY KOHTaKTaMu pasbeanHuTenen).
*k [N annapaToB TPEXMOOCHOr0 UCMOJIHEHUS - TaKXXe 1 MexAy noncamu.
**k B 3HaMeHaTene yKasaHbl 3Ha4eHUsA A8 BBOAOB, B YUCUTENE - AN APYTUX N30/IATOPOB.
*kkk B 3HaMeHaTesne yKasaHbl 3HaYeHWa A UCMbITaHUSA B CYyXOM COCTOSIHMM annapaToB C HeMacssHoW u3onsuunei 6e3 nposepku
Ka4ecCTBa BbINOJIHEHWUS N30/IALUN Ha OTCYTCTBUE YAaCTUYHbIX Pa3pAA0B UAN APYTMMUN AOMOJIHUTENbHLIMU MeToAaMu, B YucauTene - ans
OCTanbHOro 3}'IeKTp0060py,E(OBaHI/IH, a TakKXe gnga ncnblTaHMa nog AoXxaem.

Tabavua 4 - HopMMpPOBaHHbIE UCMbITATE/bHbIE HAMPSXKEHUS 31EeKTPooBOPYLOBaHNS KNaccoB HanpsixeHus ot 330 go 750 kKB

Hanps>xeHus B KnaososbTax

MicnbiTaTeNbHOE Hanps)XeHne BHYTPEHHeW 1 BHEeLUHeNn N30naunm
rpo30BOro UMMybca KOMMYTaUWOHHOr0 UMMyJibCa B CyXOM KpaTKoBpeMeHHoe (0AHOMUHYTHOE) nepemMeHHoe
COCTOSAAHUM 1 NOA A0XKAEeM**
NOJSIHOrO Cpe3aHHoro
Knacc|Ypo- |Cuno-| LyHTK- | EMKOCTHbIE Cuno- | WyHTK- 2nekTpo- Mexny Mexny Cunossble OnekTpo-| EMKOCTHblE Mex )
Ha- |BeHb| Bble | pylowme | TpaHchop- Mexay Bble pytowmne | obopynosa- | dasamu | KOHTaKTamu TpaHcdop- MarHuT- | TpaHcopMa- | KOHTaKTS
npsi- | U30- | TpaH- [peakTopbl,| MaTopbl KOHTaKTaMn  |TpaHC-|peakTopbl, | HUEe OTHOCK- [CUOBLIX| BbIKJIOYa- MaTopsbl, Hble TOpbI Hanps- BbIKJ/O
XKe- | nsi- |cop-| INeKTpo- | Hanpsxe- ¢op- | anekTpo- TesNbHO TPaHC- |Tenen n pasb-| WYHTUPYOWMe | TpaHCc- KeHus, YaTenen
HUA |uMn*| Ma- | MarHWT- |HWs, TpaHc- Ma- MarHuT- 3eman dopma- | eanHnTenen peakTopsl thopma- TpaHc- pasbenl
TOpbI Hble hopmaTopsbl TOpbLI Hble TOpOB TOpbI dopmaTopsbl HuTene
TpaHc- TOKa, TpaHCc- (BHYT- Hanps- | Toka, u3ons-
dopma- nsons- thopma- peH- KeHus TOpbI,
TOpbI TOpbI, TOpbI HAS U30- KOHAEeH-
Hanps- anna- Hanps- naumnsa) caTopbl CBA3W,
XKEHNA | paTbl, KOH- KeHusa annapaTsl
[eHcaTopbI OTHOCUTEJNIbHO
CBA3N 3eman
raso- pasb- OTHOCU- |MeX-
HaMNoHU- | eanHN- TenbHO oy
TesbHbIX | Tenen 3emMau ha-
BbIKJIIO- 3amun
YaTenen
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
330 a 950 1050 1255 1050 1175 850 1275 950 395 525 460 460 575
6 |1050 1175 1380 1450 | 1150 1300 950 1425 1245 460 575 510/560%F*+* 750
500 a |1300 1425 1425 1725 | 1400 1550 1050 1575 1330 570 800 630 630 815
6 | 1550 1675 | 1550 1550 2050 | 1650 1800 1230 1845 1660 630 830 680/760*+*r+* 1030
750 a |1800 1950 1950 2250 | 1950 2100 1425 2400 |2000/1675%**+* 750 1100 - 830 1250/950
6 |2100 2250 | 2100 2100 2400 | 2250 2400 1550/1675**F| 2550 |2250/1800****|800/900***|1250 950 1400/1100
* YpoBeHb U301AUMM a - MPU MPUMEHEHUU AAA 3alluTbl orpaHu4uTeneit nepeHanpsxkeHus (OMH); ypoBeHb n3onauMuM 6 - MpU MpUMEHeHUW ONA 3alUTbl BEHTWJIb
pa3psAOHUKOB.
* Top poXaem - Ans 31eKTpoobopynoBaHUs KaTeropuy pasmelleHns 1 (Kpome CWUIoBbIX TPaHCOPMaTOPOB, LUYHTUPYIOWMX PeakTOPOB W WU30ASALMN MeXAY KOHTaKT
pasbeanHuTenen).
k% B 3HaMeHaTe e YKa3aHbl 3Ha4eHNs A0S LWYHTUPYIOLLNX PeakTopoB, B YNC/IMTeNe - A1 0CTa/lbHOro 31eKTpoobopyaoBaHMS.
kR B yncnuTene ykasaHbl 3Ha4eHWA A5 BbIKlOYaTeNel, B 3HaMeHaTene - ANs pasbeanHuTenen.
PRk B 3HaMeHaTesle yKa3aHbl 3Ha4YeHWs 0018 annapaToB C HEMacNsaHOM m3onauunen 6e3 NpoBepkn KadecTBa BbINOSHEHUS U30ALMN Ha OTCYTCTBME HACTUYHbLIX Pa3panaoB
LPYruMn JOMOJIHUTENbHBIMU METOAaMM, B YNCSIUTENE - 111 OCTalbHOro 371eKTpoobopyAoBaHNA.

Tabnvua 5 - HopMupoBaHHble UcnbiTaTeslbHble HanpsXXeHns 3}'IeKTp0060py,ElOBaHI/Iﬂ c obnervyeHHon nsonsunen

NcnbiTaTenbHOe HanpsXeHne BHYTPEHHEN 1 BHELUHEW N30aauumn

MOJIHOIO FPO30BOro
MMnynbca

KpaTKoBpeMeHHoe (04HOMUHYTHOE) NepeMeHHoe

B CyXOM COCTOAHUN

| noa AoXAeM**

B knnososibTax

NC «TexakcnepT: 6 nokoneHne» NHTpaHeT
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Knacc | OTHocuTenbHoO Mexnay OTHOCUTENbHO Mexay OTHOCUTENbHO Mexay
Hanpsa-| 3eMAun, Mexay [KOHTaKTamu| 3eMnaun, Mexay KOHTaKTamu 3eMn, MeXAay |KOHTaKkTammn
KeHuns haszammn pasbeduHu-| nosocamu*, | pasbeauHuTenen, | nonwocamu*, | npepoxpa-
(nontocamn*), Tenen, Mexnay npenoxpaHuTenei mMexay HuTenen
Mexnay npenoxpa- | KoHTakTamu n KPY c aByms KOHTaKTamu
KOHTaKTaMu | HUTesleil 1 |BblKNloYaTeNei| paspbiBaMu Ha |BblKloYaTenein
BblKJIlOYaTENen KPY ¢ n KPY c ogHum nostoc
n KPY ¢ ogHum aByms pa3pbIBOM Ha
pa3pbiBOM Ha | pa3pbiBaMu nontoc
nostoc Ha nontoc
1 2 3 4 5 6 7
3 20 23 10 12 10 12
6 40 46 20 23 20 23
10 60 70 28 32 28 32
15 75 85 38 45 38 45
20 95 110 50 60 50 60
* Ons anekTpoobopyaoBaHMs TpexdasHoro (TPexnontoCHOro) NCNONHEHNS.
*k InA anekTpoobopynoBaHUsA KaTeropum pasmelleHns 1 (Kpome CUOBbIX TPaHCHOPMaTOpPOB U
peakTopoB).

Tabnunua 6 - HopMMpoBaHHbIE UCMbITaTeNbHbIE HaNPs>XeHUs M30nauun HenTpann obMoTkM BH cunoBbix TpaHCchOpMaTOpOB KnaccoB Hanps>xeHus 110, 150 n 220 kB ¢
HEMONHOM N3oasiUNen HenTpann, gonyckatLlen paboTy C pa3zeMseHUEM HENTPaANn

B KunosonbTax

McnblTaTeNbHOe Hanpsi>xeHne BHYTPEeHHeR 1 BHeLUHen
n3onaummn
Knacc KpaTKOBpeMeHHoe MOJIHOrO rPO30BOro
Hanps>XeHus (0AHOMUHYTHOE) NepeMeHHoe nMnynbca
TpaHcdopmaTopa
HenTpanu BBOJA HENTpanu B | HenTpanu v BBoAa
CYXOM COCTOSIHUMN 1 HenTpanm
noa goxagem*
1 2 3 4
110 100 110 200
150 130 145 275
220 200 230 400

*oa AoxXAeM - 419 BBOAOB KaTeropum pasmeweHms 1.

4.6 NcnblTaTeslbHble HanpPsaXXeHUs KOMMYTaUWOHHbIX UMMYJIbCOB

4.6.1 VcnblTaTeNbHbIe HamnpsXKeHUs KOMMYTALMOHHBLIX UMMYJ/IbCOB AOJ/DKHbI MPeACcTaBAsTb CO6OM CTaHAApTHbIE KOMMYTAUWOHHbIE UMMYbCbl HanpskeHus no FOCT
1516.2, pa3pen 6, C MakCUMasibHbIMW 3HAYEHUSIMU, yKa3aHHbIMY B Tabnnuax 4 1 7 HacTosLero cTaHaapTa.

Mpun 3TOM A0/KHbI MPUMEHATLCSA:

- ONS BHELWHeN U30MALnn 31eKTPoobopyaoBaHNS U BHYTPEHHEN N3015UMn TPaHC(OPMaTOPOB HaMps>XeHUs 1 ToKa, annapaToB, KOHAEHCAaTOPOB CBA3M, U30/IATOPOB 1
KPY3 - anepnoaunyeckuin umnynsc 250/2500;

- NSl BHYTPEHHEN N30/19LMN CUNOBBIX TPAHCHOPMATOPOB M LUYHTUPYIOLLMX PEAKTOPOB - KonebaTenbHbI nmnynbc 20/500;

- A5 BHYTPEHHEN M30N5LMN ra30HaNoIHEHHOr 0 31eKTPO060PYAOBAHUS, UCMLITEIBAEMOW OTAENIbHO OT BHELUHEN U ANS IMHEAHOW N30ASLUMN, B T.4. TMPASHA U305 TOPOB
- konebaTenbHbI MMNynbLC 4000/7500.

4.6.2 Mpu ncnblTaHUN AOKHBbI MPUMEHSATbLCA:

a) ANA BHELWHeN n30a5umnm TpaHCOpMaToOPOB HaMNPSXXEHUSA 1 ToKa, annapaToB, KOHAEHCAaTOPOB CBA3MN U U301 TOPOB KaTeropuun pasmewieHms 1:
- NPV UCMbITAHWN B CYXOM COCTOSIHUM - UMMYNbCbl MONOXXUTENIbHON NOJIAPHOCTY;

- NPV UCMbITAHWUN NOA AOXKAEM - UMIMYJIbChl MOJIOXKUTENBHOW 1 OTPULLATESNIbLHON NMOJIAPHOCTENR;

- ANS N301A9LMN YKa3aHHOro 3/1eKTpoobopyAoBaHNA KaTeropuin pasmelleHns 2, 3 u 4 npu UCMNbITaHUN B CYXOM COCTOSAHUW - UMMYJ1bCbl MONOXKNTENbHOW 1 OTpULaTeNIbHON
nonspHocTen;

6) Npu OTAENbHOM UCMBLITAHUVM BHYTPEHHEN M30MALMM TPAHC(OPMATOPOB HaMPs>XKEHUs1 M TOKa, amnnapaToB M KOHLEHCATOPOB CBA3W - WMMYJbChbl MONOXUTENbHON ©
OTPULATENbHOW NONIIPHOCTEN;

B) ANt BHYTPEHHEN N301ALMN CUNOBbIX TPAHCHOPMATOPOB U LUYHTUPYIOLLMX PEAKTOPOB - UMMY/bCbl OTPULLATENLHON NONSAPHOCTY;
r) ANS BHELWHEN N305LMN CU0BbLIX TPAHC(HOPMATOPOB U LLYHTUPYIOLUX PEAKTOPOB - MMMYJIbCbl NMOIOXKNTENbHOW MONIAPHOCTY;

) ONs BHELWHel usonsauum Mexay $asaMum CUIoBbIX TPaHCHPOPMATOPOB - WMMY/bChbl MPOTMBOMOMOXHbBIX MONSPHOCTEN CO 3HAYEHUSMU Ha KakKLOh M3 ABYX
NCMbITbIBaeMbIX a3, paBHbIMW MONOBMHE HOPMUPOBAHHOIO UCMLITAaTENILHOMO HaMNPsSXKeHNS; TpeTbs (Pa3a AoJKHa OblTh 3a3eMieHa.

4.6.3 MeToabl NCMbITAaHUIA U30NALNN HAMPSHXKEHNSMU KOMMYTaLMOHHBIX MMMYbCOB U KPUTEPUM BblAEPXKUBAHUA UCMbITaHUA OO/HKHbI cooTBeTCcTBOBaThL [OCT 1516.2,
paszensl 4 n 6, a TakXxe CTaHAapTaM Ha 31eKTpoobopyAoBaHMe OTAESNbHbIX BUAOB.

Lo/KHBI NPUMEHATBLCS CefyoLmne MeToabl UCMbITaHWA:
a) 4S9 BHYTPEHHEeN n3onaumnm anekTpoobopynoBaHms (KpoMe rasoHanoaHEHHOr0) - 3-yAapHbI MeToL;

6) Ans BHewHel n3onAuMM 3ekTpoobopynoBaHWs (B T.4. NPy OAHOBPEMEHHOM WUCMbITAHUVM BHYTPEHHEA W BHEWHeN W30N1AunMn) U Npyu OTAENIbHOM UCMbITaHUN
BHYTPEHHEeN N30NAUnn ra3oHanoNHEHHOr0 3NeKTpoobopyaoBaHWa - 15-yaapHbIl MeToA,.

[Ona BHELWHen U30N9UUN CUNOBLIX TpaHCcPopMaTopOoB, LYHTUPYIOLINX PEAKTOPOB U MeXAy KOHTaKTaMu OLHOro M TOro ke noJtoca pa31-.e,u|/|H|/|Tene|?1 AonyckaeTca

NPUMEHATbL BMecTO 15-yaapHoro mMeToA MosHOro paspsafa; nNpu 3TOM BbiAep>XMBAeMoe C BEPOATHOCTbIO 90% HanpsXKeHne O0JIKHO 6bITb HE MeHbLlue COOTBETCTBYOLLETO
NCMbITAaTE/IbHOT 0 Hanps>XXeHnA.

4.6.4 VicnbiTaHe BHYTPEHHEN 1 BHELLHeN N30aaUnM TPaHChoPMaTopPOB HaMpsXKeHWs U TOKa, BbiKJlloYaTes el 1 KOHAEHCAaTOPOB CBA3M HaNPSXKEHUSMN KOMMYTaLMOHHbIX

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT
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NMNyJsibCOB A0NYyCKaeTCAa NpoBOANTb OAHOBPEMEHHO.

Mpu 3TOM K 3/1eKTPoo6OPYyAOBAHUIO KaTeropuy pasMewieHnss 1 Ao/HKHO 6biTb MPUIOXKEHO 15 WMMYNbCOB MOJSIOKUTELHON MOASIPHOCTU MPU UCMLITAHUN B CYXOM
COCTOSHUU 1 Mo 15 MMNyNbcoB 06enx NoNAPHOCTER NPY UCMbITaHUW MOA LOXAEM, @ K 3/1IeKTPoobopyA0BaHUIO KaTeropuii pasmelteHns 2, 3 u 4 - no 15 nMnynbcoB obenx
MOIIPHOCTEN. 3HAYEHUE UCTBITATENbHOMO HAMPSXKEHNs LOJHKHO ObITb MPUHATO HaMBONBLLUUM U3 ABYX 3HAYEHW, HOPMUPOBAHHbLIX /151 BHYTPEHHEN U BHELIHEN N30aLun C
Y4€TOM MOMPaBKM Ha aTMOCHEPHbIE YCNOBUS MPU UCMbITAHUN.

4.6.5 WcnbiTaHne N30N14ATOpPOB, pa31>e,u|/|H|/|Tene|7|, KOpOTKOBaMbIKaTeﬂeVI 1 3a3emMnuTenen ucnblitaTeNbHbIMU Hanpsa>XeHNnaMn KOMMYTauUNOHHbIX MMNYIbCOB NO MeTo4y,
YKa3aHHOMY [4/151 BHELLHEN N301AUUN, ABASAETCA OAHOBPEMEHHO UCTMbITAHNEM UX BHYTPEHHEN n3onauuu.

4.7 NcnblTaTeNlbHble KPAaTKOBPEMEHHbLIE NepeMeHHbIe Hanps>XeHns
4.7.1 VcnbiTaTeNbHOE KPaTKOBPEMEHHOe MNepeMeHHOe HarpsbhkKeHue [LO/DKHO MpeAcTaBNATb coboit HanpsxkeHue 4vacToTbl 50 ML wan (NPU UCMBITAaHUM CUOBbIX

TpaHchopMaTopoB, TPaHCHPOPMaTOPOB HaMNPsSHXKEHUA U PEaKTOPOB HaMpsXXeHWeM, UHAYKTMPOBAHHLIM B WCMbITHIBAEMOM TpaHCOpMaTope WM peakTope) MOBbILLIEHHON
4acToThl, HO He 6onee 400 U, C 4ENCTBYIOLWMM YC/IOBHLIM 3HAYEHMEM, YKa3aHHbIM B Tabnauuax 2-7, 9, 10 n nyHkTax 4.14, 5.1.3, 5.4.2, 5.4.6-5.4.12, 5.5.3, 7.3.2.

Tabsvua 7 - HOpMUpOBaHHbIE NCMbITATEIbHBIE HAMPSXXEHNS 4151 BO3AYLUHbIX MPOMEXYTKOB 3/IeKTP0060PYA0BAHUS KIACCOB HaMpshKeHUs oT 3 Ao 750 kB
HanpsixeHus B KUI0BOJIbTax

McnbiTaTenbHoe HanpsXeHne
Knacc YpoBeHb | nepemMeHHOE Mpu NiaaBHOM KOMMYTaLNOHHOI 0
Hanps>xeHns |nsonaunmn* nogbeme nMnynbLca
OTHOCUTENIbHO | MeXAy |OTHOCUTeNbHO Mexay
3eMnn dazamu 3eMnn dazamu
1 2 3 4 5 6
3 a, b 26 - - -
6 a, 6 34 - - -
10 a, 6 45 - - -
15 a, b 60 - - -
20 a, b 70 - - -
24 a, b 80 - - -
27 a, b 90 - - -
35 a, b 105 - - -
110%* - 280 - - -
150%* - 320 415 - -
220%* - 465 600 - -
330 a - - 850 1275
6 - - 950 1300
500 a - - 1050 1575
6 - - 1230 1800
750 a - - 1425 2400
6 - - 1550 2550
*YCnoBums NpUMEHEHNA YPOBHEN N30/1ALMM YKa3aHbl B Tabanuax 2 n 4.
**  TpeboBaHMA K  BO3AYLIHbIM  MPOMEXYTKaM  HeNnTpanu  CUNOBbIX
TpaHcdopMaToOpPOB KaccoB Hanps>xeHna 110-220 kB ykasaHbl B 5.5.3.

dopMa Hanps>KEHUs N MeToA onpeneneHns ycnoBHOro 4enNCTBYyoLero 3HavyeHms - no FOCT 1516.2, pa3sgen 7.
4.7.2 B HacToALLEM CTaHAapTe yKa3aHbl UCMblTaTe/lbHble KPaTKOBPEMEHHbIE NepPeEMEHHbIE HaMPSXKEHNS:

a) OAHOMUMHYTHOE Hamnps>XeHue, NpukiagbiBaemMoe K U30NsLUnn € BbiAEPXKKOW NPy HOPMUPOBAHHOM 3Ha4YeHUN B TeYeHne 1 MUH Wau Apyroro BpeMeHu (5 nnm meHee 1
MUWH) B COOTBETCTBUU C yKaszaHusimm FOCT 1516.2, pa3nen 4;

6) Hanps>xXeHne npu nJasHOM noabeMe, NpuknagbiBaemMoe K n3onauunn 6e3 BblAEPXXKWN NP HOPMUPOBAHHOM 3Ha4YeHUN.

4.7.3 MeToAbl UCMbITAHUA N30NSLNN KPAaTKOBPEMEHHbLIMU NEPEMEHHBIMU HaMNPSXXEHUSIMU N KPUTEPUN BbIAEPXKMBAHUSA UCMbITAHUS LO/IKHbI COOTBETCTBOBATb YKa3aHUsM
4.10 nFTOCT 1516.2, pa3zenbl 4 n 7, a Tak)Ke CTaHAapTaM Ha 351ekTpoobopynoBaHMe OTAebHbIX BULOB.

JO/KHBI MPUMEHATLCA cneayowme MeToabl MCnbITaHWA:
a) pna BHyTpeHHeVI M BHELLHEeN N30NAUMnN OTHOCUTENIbHO 3eMAU - OLHOKpaTHOEe NpunnoXxeHne O JHOMUHYTHOIO UCMbITaTe/IbHOMO HaNpsaXXeHns;

6) ONs BHEWHeW W30MSUUM CUJIOBLIX TPaHC(HOPMATOPOB U LUYHTUPYIOLLMX PEaKTOPOB, 3/IEKTPUYECKas MPOYHOCTb KOTOPOW OMpedesnsieTcsi MPOYHOCTbIO HUCTO
BO3/YLUHOIO NMPOMEXYTKa, OTHOCMTESIbHO 3€MN 1 MeXAy (Pa3amm - TPeXKpPaTHOE MPUIIOXKEHVE NCMbITAaTENIbHOrO HaNpPsXKEHUs NP MJIABHOM NoAbeME.

JonyckaeTca NpUMeHATb BMECTO MeTo[a TPEeXKPaTHOro MpuIoXKeHUs Hanps>KeHus npu njaBHOM MNogbeMe MeTo[ MOJIHOrO paspsfa; Npu 3TOM BblAep)XuMBaemoe C
BEpOATHOCTbIO 90% Hanps>XeHne [OKHO 6bITb HE MeHblLUe COOTBETCTBYHOLEro NCNblTaTeNIbHOT 0.

4.7.4 cnblTaHNe OAHOMUHYTHLIM MEepPeMeHHbIM Hanps)keHneM cornacHo 4.14, 5.4.6-5.4.12 n 7.3.2, NnpoBOAMMOE MO METOAY, YKa3aHHOMY ONS BHYTPEHHEN msonsuuu,
SABNSETCSH OAHOBPEMEHHO NCMbITaHNEM BHELLHEN N30NALMN NS CefyoWwmnX BUAOB N30ASLUN 3N1eKTPoobopyAoBaHUSA:

- 06MOTOK HH C HOMMHaNbHBIM HanpsXKeHUeM HKe 3 KB cunoBbIX TpaHChOpPMaToOpOB;

- BTOPUYHbIX 06MOTOK TpaHC(OPMaTOPOB HaMPSAXXEHWA N TOKa;

- CUrHaNbHbIX 06MOTOK 3a3eMAOLWNX AYyroracsamx peakTopos;

- HeTpann 06MOTOK CMJIOBbIX TPAaHCHOPMaTOPOB, TPAHC(HOPMATOPOB HaNPSXKEHNS 1 LUYHTUPYIOLLMX PeaKTopoB, He AonyckatoLen paboTy C pa33eMneHnem HelTpanu;
- uernen ynpaBneHus n BCroMoraTesbHbIX Lienen.

4.8 VicnblTaTelbHOE ANUTENIbHOE NepeMeHHoe HanpsXXeHne

4.8.1 UcnblTaTeNlbHOE ANINTENbHOE MNEePEMEHHOE HaMpsXKeHWe JO/KHO NpeacTaBnaTb cobon HanpsxeHme YyacToThl 50 'y UAn NOBLILEHHON YacToThl, HO He 6onee 400
Iy, C BeicCTBYOWMM 3Ha4YeHNeM, yKa3aHHbIM B Tabnvue 8 n nyHkTe 12.3.2.

Tabnnua 8 - HopMmpoBaHHbIE UCMbITaTesIbHbIE ANTENbHbIE MepPeMEHHbIE HamnPsXXeHUs BHYTPEHHEN N30NALUN CUI0BbIX TPaHC(OPMaTOPOB 1 LYHTUPYIOLWMX PeakTopoB
B KunosonbTax
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Knacc NcnbiTaTensHoe ANMTeNbHOE HanpshkeHue
Hanps>XKeHns OTHOCUTESIbHO 3emMnn 06MoTkM BH
TpaHcdopmaTopa peakTopa*
1 2 3
220 220 -
330 295 -
500 425 425/350%*
750 635 635/500%*

* 3HayeHUs WuCMblTaTeNbHbIX HaNPSXXeHWA ANS  WYHTUPYOLWMX
peakTopoB kjaaccoB Hanps>keHusa 220 n 330 kB poskHbI BBOAUTHCA B
cTaHOapT Nno Mepe pa3paboTKy yka3aHHbIX PeaKTOpPOB.

** YKa3zaHHble B 3HamMeHaTesnle 3HayeHus yCTaHaB/AMBAOTCA Mo
cornaweHvio Mmexxay n3rotoeuTesiemM n r|0Tpe6|/1TeneM.

dopMa Hanps>KeHUs, MeTo onpeneneHns AeNCTBYIOLWEro 3HaYeHNA N KOHTPOJIb n3MepeHuii - no FOCT 1516.2, paspen 7.

ONNTenbHOCTb BbIAEPXKN UCMbITAaTE/IbHOrO Hamnps>KeHus Mnpyv HOPMUPOBAHHOM 3Ha4YeHWM YyKasaHa B pa3genax C TpesOBaHI/IFIMVI K KOHKPEeTHbIM BuUOaM
3neK'rp0060pynosava 1 He 3aBUCUT OT ero 4acToThl.

4.8.2 MNpun ncnblTaHUM AANTENbHBIM NMepeMeHHbIM Hanps>XeHNeM A0JIKHO MPOBOANTLCS U3MEpPeHne NHTEHCMBHOCTM YacTUYHbIX pa3pagos no FOCT 20074 n ctaHfapTaMm
Ha oTAefbHble BUAbl 3NeKTpoobopynoBaHUs. KpuTepumn BbiAEPXUBAHWS WCMNbITAHUS yKasaHbl B pa3genax cTaHdapta ¢ TpeboBaHWSIMM K 31eKTpoobopynoBaHWUio
KOHKPETHbIX BUIOB.

4.9 TpeboBaHUA K N30N5LMM Ha CTOMKOCTb B OTHOLLEHWM TenaoBoro npobos

SnekTpoobopynoBaHue, B N305LMN KOTOPOrO BO3MOXKEH TeMJIoBoW nNpoboli (HanprvMep nNpyv OCHOBHOW OpraHWYecKon N3onsunm), LO/KHO BblAepXXMBaTb UCMbITaHNE Ha
CTOMKOCTb M30J19LUMN B OTHOLLEHUN TEMJIOBOI0 NPOo60s NPUIOKEHNEM K U30NSLUN OTHOCUTESNIbHO 3EMIN NEPEMEHHOr0 HanpsXxeHus, pasHoro 110% Hanbonbliero paboyero

HaMpsHXKEHUs MPU UCMbITAHUN 31eKTPOOBOPYAOBAHUS KNACCOB HampshkeHus oT 3 o 35 kB wam 110% Haubonbwero paboyero HanpsKeHwsi, OENeHHOro Ha .f3, npw
MCMbITaHNM 31EKTPOO6OPYAOBAHNS KNACCOB HanpsixxeHns 110 KB 1 Bbiwwe.

MeTon ncnbiTanus - no FOCT 1516.2, paspen 7.

[lonyckaeTcs He NPOBOAWTL yKa3aHHOe WCMblTaHWe, ec/i pacyeToM, NOATBEPXKAEHHbIM 3KCNEPUMEHTOM WM NpeaBapuTesIbHbIMU UCCIeA0BaHNAMM Ha MakeTax Wau
obpasuax C aHaJorMYHOM KOHCTPYKLMEN N30ALMM, YCTaHOBJIEHO OTCYTCTBUE OMacHOCTY TemnoBoro npobos.

4.10 TpeboBaHus K ByMaXKHO-MaCAAHON, INTON NAKN 3aNOJHEHHOW KOMMayHAO0M U30naUnm 1 nsonauumn KPY3 B OTHOLLIEHUN OTCYTCTBUS HacTUYHbIX Pa3psnos

4.10.1 3neKTpoo60pYnosaHv|e WA ero 4acTu C JIMTOW WAM 3anoJIHEHHOMW KOMMAayHAOM W30a5UMen OOJKHO BblAEPXUBaTb WCMbITaHWE Ha OTCYTCTBME YaCTUYHbIX
Pa3pAnoB B ra3oBbiX BKJIDYEHUAX B N301UNN NMPUNOXKEHUEM NMEPEMEHHOI0 HaNpPA>XXeHns.

YKa3zaHHoe ncnbiTaHne MOXXeT NpoBoAuTbCs no FOCT 20074 MeTOA0M N3MEpPeHUs 3aBUCUMOCTU TaHreHca yria AU31eKTPUYECKX NoTepb OT HanNpsXKeHUs, U3MeHaeMoro

0o 120% Hanbonbluero paboyero Hanps>xeHusa Aas SNeKTpoobopyAoBaHUA KNaccoB HanpsxxeHus oT 3 Ao 35 kB nnn 120% Hanbonblero paboyero HanpsH>KeHus, LeneHHoro
Ha .f3, N5 3N1eKTPoo6opyAOBaHMS KNACCOB HanpsikeHns 110 kB 1 Bbiwwe.

4.10.2 NcnbiTaHne C M3MepeHneM XapakKTepUCTUK HYaCTUYHbIX Pa3psifoB LO/IKHO NPOBOAUTHLCA MPUIOXKEHUEM K UCMbITbIBAEMON U30NALUN NMEPEMEHHOr0 HanpsXXeHus,
npeaBapuTesibHOE 3Ha4YeHNe KOTOPOro ANUTENbHOCTHIO 10 € AOJIKHO ObITh paBHO 1,3 Uy, ANS 3N1eKTPoobopyA0BaHNS KNACCOB HanpsixeHus oT 3 Ao 35 kB, 1,05 Ly, - Ans

3J'IeKTp0060py,ELOBaHVIF| 110 kB u BblWe. 3aTeM Hanps>KeHne L0JIKHO 6bITb 6€3 OTKNOYEHNA CHUXKEHO 00 3HadveHus 1,1 U,(pfw/g M BblAEPXaHOo B Te4yeHne He MeHee 1 MUH;

npy 3TOM [OJ/KHO MPOU3BOAUTLCSA M3MEpPEeHWEe WHTEHCMBHOCTW YacCTU4YHbIX Pa3psnoB, AOMNYCTMMOE 3HavyeHue KOTOpO YyKasaHo B pasgenax Cc TpeboBaHusMU K
3/1eKTP0o060PYA0BAHNIO KOHKPETHbIX BUAOB.

4.10.3 MeTon WUCMbITaHWs, €CN OH He yKas3aH ANs AaHHOro BuAa 3/1eKTpoobopyAoBaHWA, U, B Clyvae UCMbITaHUS MO YacTsAM, NpuUkagbiBaemMoe K 3TUM 4acTam
Hanps>XxeHne [0/KHbl OblTb YKa3aHbl B CTaHAapTax Ha 3/1ekTpoobopynoBaHNe OTAesbHbIX BUAOB.

4.11 TpeboBaHNS K BHELIHEN N30/1ALUN B OTHOLLEHNN OTCYTCTBUSA KOPOHbI

BHewHAA n3onsauma TpaHCHOpMaTopoB HanNpsXXeHWs M TOKa, anmnapaToB, KOHAEHCAaTOPOB CBA3M U M30AATOPOB KaccoB HanpshxeHus 330, 500 n 750 kB pmoskHa
BblAEPXXMBATb WCMbITaHWE Ha OTCYTCTBME BUAUMON KOPOHbI MPWIOXKEHWEM K W30NAUMN  OTHOCUTENIbHO 3eMJIM  MEPEMEHHOr0 HanpsXKeHWsi, paBHOro Ans

371eKTpoobopyoBaHNSA C ypoBHeM n3onsummn 6 110% Hanbosbluero paboyero Hamnps>KeHus, AesIeHHOro Ha 43, a As 31eKTpoobopyA0BaHUSA C yPOBHEM n3onauun a - 130%
Haunbonbliero paboyero Hanps>KeHWs, AeSIeHHOro Ha +f3, NPU NCMbITaHUN U30NALUN B 3aKPbITbIX MOMELLEHNSAX.

[lonyckaeTcs TakXXe perucTpaumns KoOpoHbl NyTeM U3MEPEHNs YPOBHS pafanonoMex.

MeTogabl ucneiTaHun - no FOCT 1516.2, pa3gen 7.

4.12 TpeboBaHNs K AAVHE NYTW YyTEYKN BHELUHEN U30NauLnn

[OnnHa NyTn yTe4YKn BHELLHEN n30nauumn 3nekTpoobopyaoBaHna kaTeropum pasmetterdns 1 - no FOCT 9920.

4.13 flononHnTeNbHble TpeboBaHMA K N30NALNN 3/1eKTPoobopyA0BaHNS KIMMaTUYeCcKnx ncnonHenuin T, TC, a Takxe Y, YX J1, XJ1 ona kateropuv pasMelleHms 2
4.13.1 N3onauma anekTpoobopyaoBaHNS KNMMaTU4eckmnx ncnonHeHun T, TC, kaTeropuin pasmelenns 1, 2, 3 n 4 nonxHa yaosnetsopsaTb TpeboaHmam FOCT 15963.

4.13.2 N30nauma anekTpoobopyAoBaHUSA KIMMATUYECKUX NCNOAHeHN Y, YXJ1, XJ1, KaTeropum pa3MelleHns 2 AOJKHA YA0BNEeTBOPSTL TpeboBaHMAM yyeTa KoHAeHcaumum
BJlary, KOTOpble AOJKHbI yCTaHaBANBaTbLCA B CTaHAApTax Ha a/1ekTpoobopynoBaHNEe KOHKPETHbIX BUAOB.

MpuMeyaHue - TpeboBaHWA, onpefenseMble KOHAEHCALMeEN BAaru, He AO/KHbI NPeAbABAATLCA K 31eKTPoo6OpyLOBaHMIO KaTeropumn pasMelleHns 1, npruMeHseMoMy B
pacnpenenuTesbHbIX YCTPONCTBaX KaTeropuu pasmelleHns 2.

4.14 TpeboBaHNs K N3015LMMN Lienel yNpaBaeHUs 1 BCOMOraTesbHbIX Lenen

4.14.1 V3onsums uenein ynpasieHWs U BCMOMOraTeslbHbIX Lernen, a TakXXe WX 3/IeMeHTOB A0JKHa BblAep>XUBaTb UCMblITaTeNlbHOE NepeMeHHoe HanpsxeHue Ans
3nekTpoobopynosaHus 500 KB 1 HUXe, paBHoe 2 KB (2,2 KB ans knuMaTunyecknx ncnonHeHnin T, TC), ana anekTpoobopynoBaHUsA Knacca HanpsixkeHus 750 kB, pasHoe 3 kB,
npuknagbiBaemMoe NoovepefHoO Mexay:

a) TOKOBEAYLWNMU N 3a3€MNIEHHBIMN YaCTAMU;

6) TOKOBEAYLIMMUN YaCTAMUN PasHbIX Lene;

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
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B) Pa30MKHYTbIMWA KOHTaKTaMn 3/1IEMEHTOB OLHOW 1 TOW e uenu.
ONNTeNnbHOCTb BbIAEPXKKN UCMbITaTEe/IbHOrO HanpsXXeHna A0/1KHa 6bITb paBHa 1 MUH.

MpuMeyaHue - WcnbiTaHne no NoAnyHKTam 6) 1 B) [OMyCKaeTCs He MPOBOAUTL MPW YCNOBMM FrapaHTUPOBaHUS NPeAnpuATUEM-U3roToBUTENEM 31eKTpoobopyAoBaHMA
HeobX0AUMOro KayecTBa N30NALMN.

4.14.2 Ecnn Kakue-nmbo 3eMeHTbl Lienen COorflacHoO CTaHAapTaM WM TeXHWYECKUM YCJIOBWUSIM, B COOTBETCTBUM C KOTOPbIMW OHW W3rOTOBJIEHbI, HE [AOMyCKaloT
NCMbITaHNA HaNPSXKEHUSAMW, YKa3aHHbIMY B 4.14.1, TO UCMbITaHKe MOXET OblTb NPOBEAEHO MPU APYrUX 3HAYEHMAX HaNPsXKEHNS MO COrjacoBaHWIO MeXAY U3roTOBUTENEM U
notpebutenem.

4.15 Buabl ncnbitaHumn

4.15.1 Vzonauns anekTpoobopynoBaHNs OO/KHa NOABEPraTbCsA TUMOBLIMY, NepnoanyYeckum (ecnu 3To yCTaHOBIEHO B CTaHAapTe Ha JaHHOe 3iekTpoobopyaoBaHmne) n
NPMeMOo-CAATOYHbIM UCMbITaHUAM. VCNbITaHUS AO0/KHbI MPOBOAUTHLCSH Ha MOJHOCTbIO COBPaHHOM 31eKTPoobopynoBaHUM, 3a WCKIIOYEHMEM Cily4aeB, yKasaHHbix B FOCT
1516.2, pa3gnen 4.

* Bce yKasaHUA HacToslero CTaHaapTa MO TWMOBbIM WCMbITAHWAM, MPOBOAUMBIM B MOJHOM OObeMe, OTHOCATCA TakXe K MPUEMOYHbIM W KBaIUMUKALMOHHBIM
ncneiTaHnam no FOCT 16504.

4.15.2 TUNOBbLIM UCMbITaHNAM LO/KEH ObITb noaoBeprHyT KaXX bl HOBbIW TUM 3ﬂeKTp0060pyﬂOBaHl/lﬂ Ha COOTBETCTBUE BHEKTDVIHECKOVI MPOYHOCTN €ero n3onaunm BCcem
TpeﬁOBaHVIﬂM HacToAwero CtaHgapTa.

TUNOBbLIM UCMbITAaHUAM NoaBepraeTcs roJsIoBHON o6pa3eu nnn 06pa3e|_| n3 ﬂepBOI;I ﬂpOM3BOJJ,CTBeHHOI7I naptun. Ansa 3ﬂeKTp0060py,D,0BaHI/Iﬂ MacCoBOro npoussoacTea
(Hanpumep, N301ATOPOB KAaccoB HanpsxeHusa oT 3 Ao 35 KB) TWNOBbLIM WUCMLITAHUAM MOTYT MOABEPraTbCA HECKOJIbKO 06pa3LLOB, €C/In 3TO yKa3aHO B CTaHAapTax Ha
3J'IeKTp0060py,ELOBaHVIE OTAENbHbIX BUOOB.

MpumeyaHua

1 EC/IM KOHCTPYKUMUS U TEXHOIOMMYECKNA MPOLLECC M3rOTOBMEHUS U30MSLUM 31eKTPOO6OPYLOBaHNS HOBOMO TUMA WAEHTWUYHbI KOHCTPYKLUMU U TEXHOJOrMYeCcKoMy
npoueccy W3roTOBNIEHWS M30MSLMU  3N1EKTPOO6GOPYLOBaHUS LPYyroro TuMa, paHee BblAEPXaBLUEro TUMOBOE WCMbITaHWE, MPOBEAEHNs TWUMOBOro UCMbITaHUS
371eKTpoobopyfOBaHMS HOBOrO TuMna He TpebyeTcs.

2 TvnoBoe WCMbiITaHWEe OOHOMUHYTHbLIM MEepPeMeHHbIM HanpsKeHWeM BHYTPEHHEeR W30AAUMM JIMHEAHOro KoHua OO6MOTKM C HEemoJIHOW u3onsumen HenTpanu
LWYHTMPYIOLNX peakTopoB He npoBoAnTcA. COOTBETCTBME M30MSLUMU JIMHENHOro KOHLa OBMOTKM YyKa3aHHbIX PeakTOpOB OTHOCWUTEsIbHO 3eMM U Mexay dasamu
MCMbITaTeNbHbIM OJHOMUHYTHBIM NEePEeMEHHbIM HaMNPsXKeHUAM, YKa3aHHbIM B Tabnmuax 2-4, 0O/HKHO 6bITb NOATBEPXKAEHO PacHeTOM.

3 WcnblTaHve Mo AOXAEM BHELHen M30naunm 3neKTp0060py;103ava, nMewuiero OCHOBHblIE aKTUBHblIE 4YaCTW, PaCrnoOJIOKEHHbLIE B MeTannmyeckon obosioyke un
npucoegunHseMble 4Yepes CaMoCToATEe/IbHble BBOAbI, A0MYyCKaeTCA He NPOBOAUTbL, €C/IN NCNblTaHne BHELLHEeN N301au1mn BBOAOB NoA A0XKAEM nposeneHo OTAEe/IbHO.

4.15.3 TunoBoe wuCMbITaHWE A[OMKHO 6bIThb npoeegeHo B Cly4dYae WU3MEeHeHUsA KOHCTPyKuun wmsonauum wnunm  TexHOJZIOrm4eckoro npouecca Ww3rotTosJsieHUA
aneK'rpooﬁopy,u,osaHm;l, a TaKXe 3aMeHbl NpUMEeHAEeMbIX MaTepuasioB, eC/sin yKa3aHHble WU3MEeHEHUA MOryT CHU3UTb S/1eKTPUYECKYK MPOYHOCTb M301AUNN. Ob6bem
NCNbITaHNA yCTaHaB/IMBAETCA NpeanpuaATUEM-N3roToenTesIeM B 3aBUCUMOCTN OT XapakTepa YyNOMAHYTbIX N3MEHEHUN.

MpuMeyaHue - ECIM KOHCTPYKLMS U TEXHOJIOFMYECKUIA MPOLLECC M3rOTOBEHUS U30SLUN, @ TaKXKe UX U3MEHEHWEe UKW 3aMeHa NPUMEHSAEeMbIX MaTepuasioB A5 LaHHOIo
3N1eKTPo06OPYAOBaAHUS, MOAJNIEXKALLEr0o TWUMOBOMY WUCMbITAHUIO B CBA3M C  YKa3aHHbIMW W3MEHEHWSMMW, WAEHTWYHbI MEepPeyucsieHHbIM (akTopam Ons Apyroro
aneK'rpooﬁopy,u.oaaHml, BblAaep>KaBLlero Tunosoe (B T.4. B CBA3U C YKa3aHHbIMU VI3MeHeHVIﬂMI/I) nnn nepnognyeckoe ncnblTaHne, To NpoeegeHMe yKa3aHHOro ncnblTaHnAa He
TpebyeTcs.

4.15.4 TlepnoAnYeCcKUM WCMbITaHWAM MOABEPraeTCs KaXKAbl BbIMyCKaeMbll TUM 31eKTpoobopynoBaHUs, B CTaHAapTaX Ha COOTBETCTBYIOWME BUAbl KOTOPOro
yCTaHaB/IMBaETCH X HEOBXOAUMOCTb U MEPUOANYHOCTb. K MeproanYeckM UCMbITaHNAM OTHOCATCA BCe TpeboBaHMS HacTosLLEero cTaHAapTa, yCTaHOBJIEHHbIe A1 TUMOBbIX
NCMbITaHWU, 3@ UCKJIOYEHNEM UCTbITaHWIA:

- n3onAunn 06MOTOK CMNOBbLIX TpaHCchOpMaTOPOB HaNPSXKEHUAMN FPO30BbLIX N KOMMYTaLMOHHbLIX UMMY/bCOB;

- M30M1AUMM  TOKOOrpPaHMYMBAIOLWIMX W AYroracswux peakTopoB, TPaHC(POPMaTOPOB HaMPsXKEHWs W ToKa, annapaToB, KOHAEHCAaTOPOB CBA3M W U30/JSTOPOB
Hanps>XeHUSMU FPO30BbIX NMMY/1bCOB;

- BHELLHeW 13015 MM CUN0BbIX TpaHcdopMaTopoB, MeX Ay KOHTakTaMu O4HOro 1 TOro e rnoJtca paB'beD.l/IHVITeJ'IeI;I n npenoxpaHMTeneﬁ npwv BbIHYTOM NaTpPOHE;

- M30N18UUN 3NeKTPoobopyAoBaHNSA, YyCTaHaBAMBAEMOro B 3KPaHMPOBAHHbLIX KOXYXax reHepaTopoB, @ TakKXe Ha ydYacTKax Mepy reHepaTtopoMm u obmoTkon HH
rnosblIlLatoLLLero TpaHcopmaTopa.

MprnmeyaHusa

1 EC/v KOHCTPYKLMS Y TEXHOIOMMYECKNA NPOLLECC U3roTOBAEHNUSA U30SLMUM NOAJIEXKALLEro NEPUOANYECKOMY UCTIbITAHWIO AAHHOMO 371eKTPoobopyA0BaHUS NAEHTUYHbI
KOHCTPYKLUMUWM U TEXHONOrN4ECKOMY MPOLecCy W3roTOBNAEHUS [PYroro 37eKTpoobopyAoBaHUs, paHee BblAepXKaBlUero TWMOBOE WCMbITaHWE (eCcn He UCTeK CPoK
NepuoaNYHOCTH) UK NEPUOANYECKOE MCMbITaHUe, TO NPOBEAEeHNs NepUoLNYECcKOro NCMbITaHNS U30ASLUM AaHHOrO 31eKTPoobopyAoBaHNs He TpebyeTcs A0 HAacTymnneHus
CPOKa NPOBEAEHNS 04EPELHbIX NEPUOANYECKNX UCTBITAHWIA.

2 Ecnv B KOHCTPYKLMU AAHHOIO 371eKTpoobopyoBaHNSA He MPOU3OLLJIO M3MEHEHWUN, BAUSIOWMX Ha MPOYHOCTb BHELLUHEA M30AUMKn, TO NMPOBEAEHUSA NEepUoANYeCcKnx
NCNbITaHUA No4 fAoXaem He TpebyeTcs.

3 MepuoanYeckoe UCMbITaHne N30as8UNN 3N1eKTPOooBOPYAOBAHNS HA CTONKOCTL B OTHOLLUEHMU TEna0Boro npobos He NPOBOAUTCS, €C/IM 3TO YCTAaHOBJIEHO B CTaHAapTe Ha
LaHHoe 31ekTpoobopyaoBaHme.

4.15.5 Kaxablii obpaseL, 31eKTpoo6opyA0BaHWS MPKW BbINyCKe C NPeANpPUsTUS-U3roTOBUTENS AOJKEH BblTb NOABEPrHYT NPUEMO-CAATOYHBIM UCMbITAHUAM €ro N30AsaLnn:

a) ANA BHYTPEHHeN U30Maumnn BCeX TUMOB 31eKTPOo06opYyAOBaHNA, KPOME BHYTPEHHEN U30NALUNN JIMHERHOIO KOHLA WYHTUPYIOWNX PeakTOPOB C HEMOJIHOW n3onsaumen
HEeNTpann - NcnbiTaTesbHbIM OAHOMUHYTHbBIM MEPEMEHHbLIM HanpsxeHnem B cooTBeTcTBMM C 4.14, 5.4, 6.3, 7.3, 7.5, 8.3, 9.2.1, 10.4, 11.2.1, 11.36, 11.4, 12.3.1, 12.3.3,
13.1.7, 13.1.8;

6) LNs BHYTPEHHEeN n30nauMm JIMHENHOrO KOHLA WYHTUPYIOWNX PEaKTOPOB C HEMOJIHOWM NU30A5UNE HENTPanUN, BHYTPEHHEN N30N1A9UUN NTNHENHBIX KOHLOB 06MOTOK BH 1
CH cunoBbix TpaHchopMaTopoB (aBToTpaHcthopMaTopos) 750 KB 1 06MoToK BH reHepaTopHbIX TpaHChOPMaToOpPOB AJ1S1 aTOMHbIX 3N1EKTPOCTAHLMIA - HAaNPS)KEHNEM MOJSIHOMO
rpo30BOro UMmnyJsbca B cooTBeTCcTBUM C 5.1.1;

B) LN BHYTPEHHEN W30MAUMM CUIOBLIX TPAHC(HOPMATOPOB W LUYHTMPYIOLMX PEAKTOPOB KIACcCOB HampsbkeHus 220 KB 1 Bbiwe - ANUTENbHLIM MNepeMeHHbIM
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Hanps>KeHnem B COOTBETCTBUMN C 5.7;

r) Ans BHYTPEHHEeN N30n5UMM KOHAEHCAaTOPOB CBA3W, BBOAOB KJ1IAaCCOB Hanpsi>keHns 110 KB 1 Bbilwe, TpaHCHOpMaToOpPOB ToKa, TPaHCHOPMaTOPOB HaMNPSXKEHNs C TBEPAOWN
N30/19UMEN KNTacCOB Hamnps>KeHUs 3 KB U Bbille, a TakXXe 3amnoJIHEHHbIX XUAKUM WU ra3000pa3HbIM ANNEKTPUKOM C 3J1EMEHTaMN JINTOW N30JIALUN KNacCoB Hanps>XeHus
110 kB u Bbilwe 1 rnaBHbix uenet KPY - nepeMeHHbIM Hanps>KeHNeM C U3MEPEHNEM XapaKTEPUCTUK YaCTUYHbIX Pa3psiaoB B cooTBeTcTBmu € 5.8, 7.5, 10.5, 12.3.2 n 13.1.10.

MpumeyaHua

1 [lonyckaeTcs He NPoOBOAWUTb OTAEBLHO NMPMEMO-CAATOYHOE UCMbITaHNE U30JIALMM YCTaHaBIMBAEMbIX Ha TpaHChopMaTopax, peakTopax U annapaTax BBOAOB KJIacCOB
Hanps>keHus oT 3 Ao 35 KB, apMupyeMbix NpeanpuATUEM-U3roTOBUTENEM TpaHChoOpMaTopa, peakTopa Wiv annapaTa, a Takxe BBOAOB, cobuMpaeMbix U3 YacTei Ha Hake
3/1€KTPO06OPYA0BAHUS, OFPAHNYMBASCH MPUSIOXKEHNEM K BBOAAM MCMbITATE/IbHOrO OAHOMUHYTHOIO MNEPEMEHHOM0 HAMpsXKeHWs TpaHchopMaTopa, peakTopa uiv annapaTa
npv NpoBeAeHUY NPUEMO-CAATOYHOMO UCMbITaHUS NMOCIELHUX.

2 B obbem nprveMo-cAaToYHbIX NCMbITaHM (aphopoBbIX W30AATOPOB, YKa3aHHbI B CTaHAapTax Ha 3TWU W30AATOPbl, UCMbITaHWE OAHOMWHYTHbLIM MNepeMeHHbIM
Hanps>XxeHneM MOXXeT He BXOAUTb, Npu yC/OBUN YyKa3aHUAa [pyroro cnocoba NMpPoOBEpPKN KayeCTBa U3roToBNeHNA UN30JIATOPOB, 3aMeHAlLWwero ncneitTaHne OgHOMUHYTHbBIM
Hanps>XxeHnem.

3 JonyckaeTca He MpoBOAUTb MPUEMO-CAATOYHbIE UCMbITaHUA N30NALUN COﬁpaHHbIX TOKOOrpaHU4ymBamwLWmMx CyXmx peakTopoB, a OrpaHUYMBaATLCA WUCMbITAHUEM UNX
N30N1ATOPOB.

4 [lonycKaeTcsi He MpOBOAMTbL MPUEMO-CAATOYHbIE WCMbITAaHUS W30ASUMW Lenei nepBuYHbIX coepuHeHuin KPY npu pa3oblieHHOM (KOHTPOJSIbHOM) ¥ PEMOHTHOM
MOJIOXKEHNN BbIABMXHOIO 3/IEMEHTA, @ TaKXe NPV OTK/OYEHHOM MOJIOXKEHNN pa3beanHUTENEN, MPUCOEANHEHHbIX K LIensaM NepBMYHbIX coeanHeHnin KPY 6e3 BblaBMXKHbIX
3/1EMEHTOB.

5 [onyckaeTca He MNPOBOAMTb MPUEMO-CAATOYHOE WCMbITaHWE MW30MALUN MeXAY KOHTaKTaMu OAHOro W TOro >Xe Mojioca ra3oHanosIHEHHbIX BblKJlOYaTenen
NPUI0XKEHNEM HaNPSXKEHUS MO MOAMYHKTY @) K MOJHOCTbIO COBpaHHOMY BbIKJIlOHYATENO UK, NMPWU NO3/IEMEHTHOM UCMbITaHWW, K MOAYAsM (pa3pbiBaM), @ OrpaHN4MBaTbLCA
MNCMbITaHWEM OAHOMUHYTHbBIM MEPEMEHHbIM HaMNpPs>XXeHNeM OTAesIbHbIX U30JUPYIOLWMX YacTen moaynei (pa3pbiBOB) U MPOBEPKON COOTBETCTBUSA YepTerkaM U30ASLUMOHHbLIX
PacCTOAHUI MeXAY Pa3OMKHYTbIMU KOHTaKTaMn Ka)kaoro Moayns (paspbisa).

3TO fONyCcKaeTcs B C/ly4ae, eciv paHee NPoBefeHHbIMU NCCAef0BaHNAMU N NEPUOANYECKUMU UCMIbITAaHNAMU MOoAy el (pa3pbiBOB) TOM XXe KOHCTPYKLMMN AOKa3aHo, 4To
npy TakoOM MeToAEe KOHTPONA N3014unnm BCe NpoBepPeHHbIE MOAY NN (pa3prBbI) BblAEPXXWBAKT NCMbITaHNA MO NOANYHKTY a). MNepeyeHb noanexalnx NCNbITaHUIO OTAENbHbIX
n3onnpyrowmnx YacTen MO,D,yJ'IeVI (pa3prBOB), a TakXe nogsiexawmx rnposepke M30ALNOHHbIX paCCTOﬂHI/IIZ [O/KEH ObITb YCTaHOBNIEH B CTaHOapTe Ha BblKJO4YaTeslb
KOHKpPEeTHOro tmna.

6 [lonyckaeTca He NpoBOAUTbL MNPUEMO-CAATOYHbIE WCMbITAHUSA M30NALUN MeXAY KOHTakTaMu OA4HOro W TOro >Xe noJjitoca KOMMYTaUMOHHbIX annapaTos (Ans
rasoHamnoJIHEHHbIX BbIKOYaTeNen ¢ y4yeToM npmMmedHaHuma 5)mn MeXay ToKoBefyLwnMun 4acTaMy cocefHUX NoJIloCOB annapaToB, eC/N 3N1eKTpuieckKasa NpPo4HOCTb yKaBaHHOVI
n3onaunm onpenensaeTca Bo3aywHbIMN Wi MaCsiAHbIMU MPOMEXYTKaMn n ecnn I'IpOBepKOVI YCTaAHOBJIEHO COOTBETCTBUE U30JTALNOHHbIX paCCTOHHVII;I vyepTexam.

7 JonyckaeTca Mo corjiacoBaHumioo C I'IOTpeﬁIATe}'IEM He npoBOAUTb MNpuUeMo-CaaTO4YHble WCNbITaHUA OJINTEJIbHbIM MepeMeHHbIM  Hanps>XeHunem CUIoBbIX
TpaHcopMaTopOB OTAESbHbLIX TUMOB K/lacca Hanps>XeHns 220 kB. 3710 aonyuieHne AoJHKHO 6bITb 060CHOBAHO UCMbITAHUSMUN Ha npeanpuaTunN-n3roToBnTesIe aHaaorn4HbIX
TpaHcdopMaTopOB AaHHOIM0 Kacca HanpsaXXeHna 1 onbITOM 3KCAyaTauun TpaHCcopMaToOpOoB pacCMaTpUBaEMbIX TUNOB AaHHOr0 NPeAnpUATUSA-U3rOTOBUTENS.

4.16 MoBTOpeHMe NcnbITaHWin Ha NPeANpUATUM-U3roToBuTene. cnoiTaHue y notpebutens

4.16.1 MNpw nNoBTOpeHUM Mo TpeboBaHMIO 3aKa3yrKa Ha MPeanpUATUN-U3roTOBUTENE UCMLITAHUIA 371eKTPooBopyAOBaHMSA MO NMPOrpaMMe MPMEMO-CAATONHbLIX UCMbITaHUM
MCMbITaTeNbHOE HampshkeHve (KpoMe AJIMTENbHOrO MEePeMEHHOr0) MAOJ/DKHO COCTaB/SATb MO OTHOWEHMIO K YCTAHOBJEHHOMY B HACcTOsAWEM CTaHAapTe 3HaYeHuto
NCMbITAaTENIbHOO HaMPsHXKeHNs:

- 100% - ansi anekTpoobopynoBaHMa BCEX BUAOB KNACCOB HaNpsXXeHUsa oT 3 Ao 15 KB n ans kepaMmyecknx M3onsTOpoB BCEX KJTACCOB HaMNPSXKEHUS;
- 90% - Ansa anekTpoobopynoBaHNS, KPOME KepaMUYeCKUX N30JIATOPOB, KJ1acCoB Hanps>keHus oT 20 ao 750 kB.

MprmeyaHue - YKasaHue 0 CHUXXEHUN UCMbITaTes/IbHOro HanpsXXeHns oo 90% HOPMWPOBAHHOIO 3HAa4YeHUA HE OTHOCUTCA K UCMbITaHWUAM, NOBTOPAEMbIM Ha NpeanpuaTmnn-
n3roTosuTenNe, BCAEACTBNE U3MEHEHNI N30NaUUN, nponsseneHHbIX nocne ycnewHo nposeaeHHoro ncnbitaHna 3ﬂeKTp0060py,D,0BaHMﬂ, HanpuMmep, B CBA3N C 3aMeHomn y3na
nnn peTann, 4To MOrJio NOBNNATL Ha 3/IEKTPUHECKYO MPOYHOCTb n3onaumm 3J'IeKTp0060pyD.OBaHVIﬂ.

4.16.2 [lonyckaeTcs npoBeAeHne y noTpebnTens UcnbiTaHNS OLHOMUHYTHbIM MePeMeHHbIM HarnpsXKeHneM 371eKTpoobopyAoBaHNSA, He BBOAMBLUErocsa B 3KCrlyaTaLmio
HaxopasLlerocs B MpUrogHoMm Ans paboTbl COCTOSHWW; NPV 3TOM WCMbITaTeslbHOE HanpsKeHne 3/1eKTpoobopynoBaHMsa (KpoMe KepaMUYecKuX W30/IATOPOB) He A0JIKHO
npesbiwaTte 90%, a kepamMum4eckux u30naTopoB - 100% uWCNbITAaTeNIbHOrO HaMps)KeHUs, YCTaHOBJEHHOro B [AaHHOM CTaHAapTe Ads COOTBETCTBYHOLLEro
3anekTpoobopynosaHns. B cnydae npoBeaeHns y noTpebutens ucnbiTaHNs 31eKTpoobopynoBaHUS Kaacca HanpshkeHns Boilwe, Yem 220 KB, a cnnosbix TpaHCHOPMaToOpPOB -
Bbilwe, 4em 110 KB, nporpamMma ucnbiTaHUs (Kpome OTAENIbHOro NCNbiTaHNa 0BMOTOK Kiacca HanpsxxeHus 35 KB 1 HMXe) fomkHa BbiTb cornacosaHa C nNpeanpuaTUeM-
M3roToBMUTENIEM 3J1IeKTPoobopyAoBaHUSA. JANTENbHOCTb MPUIOXKEHUS UCMLITATEIbHOrO Hanps>KeHUs Lo/KHa ObiTb He 6onee 1 MUH BHe 3aBUCMMOCTM OT BUAA OCHOBHOWM
N3018UUN.

MpumeyaHne - Mpu OTCYTCTBUM y MOTpebuTenen UCTOYHUKAa HaMpPs>KeHUs MOBbILEHHOW YacTOTbl UCMbITaHNe TpaHchopMaTopa y noTpebuTens MHAYKTUPOBAHHbLIM
Hanps>XXeHnem [OornyckaeTca npoBoanTbL npu Yactote 50 'y Hanps)KeHneM He Bbiwe 1,3 HOMUHANLHOrO NPU AJINTENIbHOCTU BbIAEPXKN 1 MUH. [1na TpaHcdopMaTopos C
MarHMTONPOBOAOM M3 XOJI04HOKATaHOW CTaNn NpeanpuaTue-n3roToBUTeb MOXET YCTaHOBUTb MeHbLUYIO, 4eM 1 MWUH, OANTENbHOCTb BblAEPXKKWU, HO He MeHee 20 ¢. 9T0
orpaHuyeHne 4MTeNbHOCTY JOJKHO BblTh YKa3aHO B CTaHAapTe Ha TpaHChopMaTopsbl.

5 TPEBOBAHUA K U30J1ALUN CUNOBbIX TPAHC®OPMATOPOB, 3JIEKTPOMAITHUTHbIX TPAHC®OPMATOPOB HAMNPAXXEHUA U
PEAKTOPOB*

* TpeboBaHMA HacTOsILLEro pasfena OTHOCATCSH, €C/IN He YCTaHOB/IEHO UHave, K Ka)kaoh us ctopoH BH, CH n HH cunoBbix TpaHchopmaTopos. Moa n3onsumen obMoTok
BH, CH, HH nnun HelTpann o6MOTKN NOHMMAETCA COOTBETCTBEHHO U30/1aUMa cTopoH BH, CH, HH nnu cTopoHbl HenTpann obMoOTKK.

5.1 TpeboBaHWs K BHYTPEHHEN N30ASLMU NPU HAMPSXKEHWSAX FPO30BbIX MMMYNbCOB

5.1.1 BHYTPEHHSAA U30NALNS OTHOCUTENIbHO 3eMM U Mexay da3amu (ans TpexdasHbiX TPaHCHOPMaTOPOB U PEaKTOPOB) TPAaHC(HOPMaTOPOB* M pPeakTOpoB AOJIKHA
BblAEPXXNBaTb MPUJIOXKEHHbIE K JIMHEWHOMY 3aXKMMy (B TpexdasHbiX TpaHcdopMaTopax M peakTopax K KaXAOMYy JIMHENHOMY 3a)XKMMy MOOYepenHO) KaXkaon obMoTKu
HaNpPsXXeHUA NOJIHbIX N CPe3aHHbIX FPO30BbIX MMMYNbLCOB, YKa3aHHble B Tabnnuax 2 (rpadbl 3 1 5), 3 (rpadsl 2, 3, 9 n 10), 4 (rpadbl 3, 4, 8 n 9) n 5 (rpada 2).

* TpeboBaHWsA K U30NSUUM TPAHCPOPMATOPOB OTHOCATCS, €C/IN He YCTAHOBJIEHO MHAYe, K CUIOBLIM TPaHCHOPMaToOpaM W 3/1eKTPOMArHWTHLIM TpaHcgopMaTopam
HanpsHKeHus.

MpuMeyaHue - Ona 3neKTponeyHbIX TPaHCHPOPMaTOPOB Kacca HanpsxkeHus 35 KB, noakaloYaeMbiXx K BO3AYLIHOWN JIMHAW 3neKTpornepenadn Yepes rnpoMexyTo4Hble
TpaHchopMaTopbl (NP  BbIMOAHEHUM COEAVMHEHUS MeXXAY 3/1eKTPONEeYHbIM U MNPOMEXYTOYHbIM TpaHCOpPMaToOpoOM KabesnbHON BCTABKOW WAW 3KPAHUPOBAHHbLIM
TOKOMPOBOMOM), AOMYCKAeTCs yCTaHaB/MBaTb UCMbITaTe/IbHble HaNPsXKeHUs rPO30BblIX UMMYJIbCOB HUXXE, YeM yKa3aHO B Tabnuue 2. 3TU CHMXKEHHble 3Ha4YeHUs AO0JIKHbI
yKa3blBaTbCA B CTaHAapTax WK TEXHUYECKNX YCJIOBUAX Ha 3/1eKTPorneYHble TpaHChopMaTopbl.
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5.1.2 BHyTpeHHAs usonaums obMOTOK KlacCoB HanpsxXeHus oT 3 Ao 35 kKB TpaHchopMaTopoB C MOSHOW U30ASUMEA HENTPanu NpU BbiIBEAEHHON HeWTpann OOJKHa
Bblep>XMBaTb (KPOMe MCMbITaHUs Nno 5.1.1) NpUNoXKeHHbIe K 3aXXNMY HeATpaan HanpsXKeHNs MOJIHbIX N CPe3aHHbIX FPO30BbIX MMMYJ/IbCOB, YKa3aHHble B Tabnmuax 2 (rpadbl
31 5)n5 (rpada 2).

MpuMeyaHve - Ecnm n3onsaums o6MOTKM BbiMOSIHEHA OAMHAKOBO CO CTOPOHbI HEMTPAIN M CO CTOPOHbI IMHEMHOrO KOHLLA, TO YKa3aHHble B AAHHOM MYyHKTE UCMbITaHWS
[LOMYCKAeTCs He NPOBOAUTb.

5.1.3 BHYTpeHHSA U30N1ALnsA CoOeANHEHHbIX B 3Be3y 0OMOTOK KJaccoB HanpsikeHus oT 3 Ao 35 KB Tpexda3sHbix TpaHCHOPMaTOPOB C NOJIHOW NU30NAUNEN HENTPaan npu
HeBbIBEEHHOW HelTpanu A0JHKHa BblAepXuBaTb (KpoMe UCMbiTaHWs No 5.1.1) NpuaoXKeHHbIe K TpeM 3/1eKTPUYeCcKn COefMHEHHbIM Mexay CO60N JIMHENHbIM 3a)KMMam
0OMOTKM Hanps>KeHNS MOJIHbIX FPO30BbIX UMMYJIbCOB:

- ANsi 0OMOTOK KnaccoB HanpsixxeHus oT 3 ao 15 kB - yka3zaHHble B Tabanuax 2 (rpada 3) n 5 (rpada 2);
- o 06MOTOK Knaccos HanpskeHns 20 1 35 KB - paBHble 105 1 140 kKB cooTBETCTBEHHO, ANS 3N1eKTPoobopyAOBaHMNA C HOPMasibHON U30NALNEN.

5.1.4 BHYTpeHHAs n305auMs 06MOTOK CUMNOBbLIX TPAHCHOPMATOPOB C HEMOJIHOW M30SAUMen HelTpanu, fonyckatouwen paboTy C passemsieHUEM HelTpann, LOJDKHA
BblAEPXXMBaTb (KpOMe ncnbiTaHns no 5.1.1) NpuaoXKeHHbIE K 3aXKUMY HENTpaau HanpsXXeHUs NMOJIHbIX FPO30BbIX UMMYNbCOB, YKa3aHHble B Tabnuue 6 (rpada 4).

5.1.5 WcnbiTaHna nsonaumm obMOTOK CyXMX CUIO0BbIX TPaHCHOPMaTOPOB, TPAHC(HOPMATOPOB HaMPSXXeHUA U peakTopoB (B T.4. OETOHHbIX PEaKTOPOB) HaMPsXKEHUAMU
rPO30BbIX UMMYJIbCOB AO/KHbI MPOBOANTLCA UCMbITaTEbHLIMU HANPSXKEHUAMU U METO4aMU, YCTAaHOBJIEHHbIMW A5 BHYTPEHHEeN U301aumnn TpaHCPOpMaToOpPOB 1 PeakTopos.,
HO UMMYJIbCaMMN Kak MOI0XUTENIbHOW, TaK 1 0TpULaTeNbHON NOASPHOCTH.

5.2 TpeboBaHMs K BHELIHEN U30SLMUN MPU HAMPSHXKEHUAX FPO30BbLIX NMMY/bCOB

5.2.1 BHewHAs n3onauma obMOTOK TpaHC(HOPMaTOPOB 1 PeaKTOPOB A0J/IKHA BblAEPXNBaTb HAaNPSXKEHNS MOJIHbIX FPO30BbIX UMMYIbCOB, yKa3aHHble B Tabnvuax 2 (rpada
3), 3 (rpadbl 2 n 3), 4 (rpacdbl 3 1 4) n 5 (rpada 2).

5.2.2 BHeWHss n30N19UMS BbIBEAEHHOW HeNTpann 06MOTOK KNACCOB HampsKeHus oT 3 Ao 35 kKB TpaHchopmMaTopoB C MOSHOW W30MAUMEN HelTpann [oJKHa
BbIAEPXKMBATb HAMPS>XXeHWA MOHbIX FPO30BbIX NMMYJIbCOB, YKa3aHHble B Tabnnuax 2 (rpada 3) n 5 (rpada 2).

5.2.3 BHelWHAs 1301AUMA BblBEAEHHOW HelTpaan 06MOTOK CUNOBbLIX TPaHC(OPMaTOPOB C HEMOJIHOM M30NAUMeNn HenTpanu, fonyckatouwen paboTy C pa33emneHuem
HenTpanu, fo/KHa BblAEPXKNBATb HaMPSXKEeHWA MOJIHbIX FPO30BbIX MMMYJILCOB, yKa3aHHble B Tabnuue 6 (rpada 4).

5.2.4 Mpwn ncnbiTaHnax no 5.2.1-5.2.3 ncnbiTaTenbHoe HanpsXXKeHne A0JIKHO ObiTb MPUIOXKEHO K UCMbITbIBAEMOW BHELUHEN M30A5UUN (BBOAY) OTHOCUTENbHO 3EMAU Y
OpYrux BBOAOB TPAHC(OPMATOPOB UIN PEaKTOPOB.

5.3 TpeboBaHWs K N30SLMMN NPU HAMPSPKEHUAX KOMMYTALMOHHbBIX MMMYNbCOB

5.3.1 BHyTpeHHAs n3onsaums o6MOTOK TpaHC(HOPMaTOpPOB M PEaKTOPOB OTHOCWMTE/IbHO 3eMJIM [0JKHA BblAEPXNBATb MPUJIOKEHHbIE (HEMOCPeACTBEHHO WM MyTeM
NHAYKTMPOBAHNSA B UCMbITbIBAEMOM TpaHchopMaTope) K NIMHERHOMY 3axuMmy 06MoTKn BH (B TpexdasHbix TpaHcopMaTopax K KaKAoMy JIMHERHOMY 3aXKMMy noovepenHo)
Hanps>KeHNs KOMMYTaLMOHHbIX MMMNYNbCOB, YKa3aHHble B Tabnuue 4 (rpada 10).

[ns cunoBbiX aBTOTpPaHCcopMaTopoB ¢ o6MoTKamun BH knaccoB HanpsixxeHus 500 n 750 kKB ykaszaHHOE UCMbITaHME ABASETCS TakXXe UCNbITaHneM nsonsunm obmotkn CH
(HH) knaccos HanpsixeHuns 330 1 500 KB; Npu 3TOM nNepekntoYaTeNb YACNA BUTKOB A0JIKEH ObiTb YCTAHOB/IEH B TaKOE MOOXKEHME, 4YTOoDObl paccynTaHHOE Mo KO3 PULNEHTY
TpaHchopMaunm HanpsXXeHne KOMMYTAaLMOHHbLIX MMMYNbCOB Ha JINHEMHOM 3axkuMe obmoTkyn CH (HH) 6bin10 Kak MOXHO BsMKe K 3HavyeHUsM, yKasaHHbiM B Tabnuue 4
(rpacha 10) ana knaccos Hanpsi>xeHus 330 nam 500 kB.

5.3.2 BHyTpeHHsAs n30nsumsa Mexay dasamy 06MOTOK TpexdasHbIX CUI0BbIX TPAHC(HOPMATOPOB AOJKHA BbIAEPXKMBATH HAMPSHXKEHUS KOMMYTALMOHHbLIX WMMY/bCOB,
yKa3saHHble B Tabnvue 4 (rpaca 11).

NcnbiTaHve No faHHOMY MYHKTY A0MYyCKaeTcs NpoBOANTbL OAHOBPEMEHHO C UCMbITaHNeM BHyTpeHHeVI M30a58UMM OTHOCUTENIbHO 3emnu no 5.3.1.

MpuMeyaHue - [lonyckaeTcs CHWKEHME HamnpshKeHus, ykasaHHoro B Tabnuvue 4 (rpaca 11), 8O NOAYTOPHOro 3Ha4YeHUs UCMbITATENbHOrO HaMNpPs>KeHUs 0THOCUTENbHO
3eM/n, yKa3zaHHoro B Tabnuue 4 (rpaca 10), npu npoBefeHnn ncnbiTaHns no metogam FOCT 22756.

5.3.3 BHELHsAs 13015UMs 0OMOTOK CUIOBbIX TPAHCHOPMATOPOB W LIYHTUPYIOLUX PEAKTOPOB OTHOCUTENBLHO 3eMAU (BO3AYLUHbLIE U30ALMOHHbLIE MPOMEXYTKM) B CyXOM
COCTOSIHUM A0JIXKHA BbIAEPKMBATH HAMPSPKEHUSI KOMMYTALMOHHbBIX MMMNYNbCOB, YKa3aHHble B Tabnuue 7 (rpada 5).

5.3.4 BHeLWHAs M30n5UMs Mexay asamu (Bo3ayLUHble NMPOMeXyTKN) 06MOTOK TpexdasHbIX CUI0BbIX TPAaHCHOPMATOPOB LO/KHA BblAEPXKMBaTb B CYXOM COCTOSHUU
Hanps»XXeHNs KOMMYTaLMOHHbIX UMMYNbCOB, YKa3aHHble B Tabnuue 7 (rpada 6).

Mpu 3ToM K 3axmmam obenx a3 foNKHbI 6bITb NPUAOXKEHbl UMMYNbCbl Pa3HbIX MNOMAPHOCTEN C MaKCUMasIbHbIMU 3HAYE€HUAMWN, PaBHLIMU MOJIOBUHE UCTbITAaTENLHOMO
Hanpsa>xeHusd, Tak 4T06bI K U30N5LMN mMexnay dasamu 661110 NMPUI0>XXEHO HOPMUPOBAHHOE UCMbITaTE/IbHOE HanpsaXXeHne.

5.4 TpeboBaHUS K BHYTPEHHEN U30AALUN NPV OAHOMUHYTHOM NEPEMEHHOM HanpsXXeHUn

5.4.1 BHYTpEeHHSA N30N5LUNA KaXKAon 13 06MOTOK TPaHCHOPMaTOPOB U LLUYHTUPYIOWMX 1 AYroracsnx peakTopoB C MONHOW N30AsLMen HERTPan, a TakxKe BHYTPEHHSAA
n3onaumna obMOTKU TOKOOTrpPaHUYMBAKOLWNX PEAKTOPOB [OJDKHA BblAEPXUBATb OTHOCUTENIbLHO 3eMAW W APYrux O6MOTOK MPUJIOXKEHHOE OT BHELUHEro MWCTOYHMKA
ncnblTaTe/lbHOE OAHOMUHYTHOE Harnps)KeHue, yKasaHHoe B Tabnuuax 2 (rpada 7), 3 (rpacda 11 wam 13), 5 (rpaca 4), a TakxXe nyHkTax 5.4.6, 5.4.7 nam 5.4.8. Yactn
pacLienseHHo 06MOTKN [OJIXKHbI pacCMaTPMBaTbLCA KaXKAas Kak oTAeslbHas o6MoTKa.

5.4.2 BHYTpeHHss nsonsaumns obMOTOK TPaHCHOPMATOPOB U AyroracsAumMx peakTopoB C MOJHOM U30MsUMeR HenTpaam obMoTKM BH A0/KHa BbIAEPXKMBATL UCMbITaHUE
(KpoMe ucnbiTaHns no 5.4.1) OAHOMUHYTHBLIM HaMPsXKEHWEM, PABHbLIM LBOVHOMY HOMUHAILHOMY HAMPSXKEHWIO U MHAYKTUPOBAHHLIM B UCMLITLIBAEMOM TpaHC(opMaTope uiam
peakTope.

5.4.3 BHYTpeHHAa n30nauma o6MOTOK KiaccoB HanpsxkeHus oT 110 go 750 kKB cuioBbiXx TpaHCOPMaTOPOB C HEMONHOM n3onsumen HenTpanm o6MoTku BH posmxHa
BblAEPXXMBaTb OAHOMUHYTHOE HanpsKeHne, NHAYKTUPOBAHHOE MOSIHOCTbIO WM YaCTUYHO B UCMbITbIBAEMOM TpaHcdopMaTope. MNpy 3TOM HanpshkeHne JMHENHOro KoHua
NCNbITbIBAEMOW 06MOTKM OTHOCUTENLHO 3eMAN [0J/KHO 6bITh PaBHO ykaszaHHoMy B Tabnuvue 3 (rpada 11) unm 4 (rpaca 13).

B TpexdasHbix TpaHchopmaTopax C 06MOTKoW BH, pacnofio)XeHHOW CHapy>Xu OCTajlbHbiX OBMOTOK, u3onsuma Mexny obmoTkamum BH cocepHux a3 poskHa
BblAEPXXMBaTb OAHOMUHYTHOE Hanps>XeHne He MeHblle yka3aHHoro B Tabnuue 3 (rpada 12) nnm 4 (rpacda 14), npunoxXeHHoe Mexay NUHeNHbIMK 3a)KuMamn o6MoToK BH
cocenHux as.

Ecnv npy ncnbiTaHny No HacTosAWweMy NMyHKTY n3onauum obMoTok BH aBToTpaHCcopMaToOpoB BO3HMKAIOLWME Ha JIMHEWHOM KOoHLle 06MOTKM CH Hanps>keHus He MeHblue
yKa3aHHbIX B Tabnuue 3 (rpacda 11) nnm 4 (rpaca 13), To ncnbiTaHme nsonsuum obMoTkM BH siBNsieTCH TakKe ucnblTaHMeM nsonsuunm obMoTkm CH; B MpoTMBHOM ciyyae
ncnbliTaHne nsonaumm o6moTkm CH [0MKHO 6bITh NPOBEAEHO OTAE/NBLHO.

N3onsaums 06MoTok HH TpaHcdopMaTopos 1 06MoTOK CH € MOSHON M30AUMeR HelTpanu TPaHCHOPMaTOPOB (MCK/IKOYash aBTOTPAHCHOPMAaTOPbI) LO/KHA BbIAEPXMBATH
HanpsKeHve, NPUIOXKEHHOE OT MOCTOPOHHEr0 UCTOYHUKA, COracHo 5.4.1.

MpumeyaHua

1 MNpu UCnbITaHUsAX (TUMNOBbLIX, MEPUOANYECKUX U MPUEMO-CAATOYHbIX) U308LMM 0BMOTKM Knacca HanpskeHus 110 kKB oaHO(Ma3HbIX N TpexdasHbIX TpaHchopMaTopos

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



FOCT 1516.3-96 dnekTpoobopyLoBaHNE MEPEMEHHOI0 TOKa Ha Hanps>XeHns oT 1 1o 750 kB. TpeboBaHMS K 31EKTPUHECKON MPOYHOCTM CTtpaHuua 14
nsonauun
lMpumeHseTcsa ¢ 01.01.1999

[OMNyCKaeTCa CHMXXeHMe, HO He bosiee YyeM Ha 8%, UCMbITAaTENIbHOIO HaMPsXXeHWUA U30NALUUN JIMHENHOIO KOHL@ OBMOTKM OTHOCUTENbHO 3eMu, ecnu 6e3 3Toro CHUXeHns
Hanps>XKeHne OTHOCUTENbHO 3eMJIN Kakon-nnbo obMOTKY MK HanpshKeHne Mexay cocefHUMM 06MOTKaMu, pacnonoXXeHHbIMW Ha OAHOM 1 TOM XXe CTep)KHe, NPeBbICU0 6bl
105% wnn HanpsixeHne mexay obMoTKaMu cocefHux a3 npesbicio 66l 110% COOTBETCTBYIOLWEro 3HAaYEHUSI UCMbITAaTENLHOrO0 HaMpsXXKeHWs, yKasaHHoro B Tabauue 3
(rpacha 11 wnm 12). Mpn 3TOM M30AAUUSA IMHEAHOTO KOHL@ OBMOTKM OTHOCUTENbHO 3eMAN JO/KHa OblTb pacciMTaHa Ha MoJIHOE 3HAaYeHWe UCMbITAaTeNIbHOr0 Hanps>XXeHuns,
yKasaHHoro ana Hee B Tabnuue 3 (rpacda 11). Ona TpexdasHbix TpaHChoOpMaTopoB (KpoMe aBTOTPaHC(OPMATOPOB) ykKa3aHHOE B 3TOM MPUMMEYaHUW CHUXKEHune
MNCNbITaTEe/IbHOMO HaMps>XKeHWa [0MycKaeTcs AN MHENHOro KoHua 06MOTKM BH TONbKO cpeaHen no pacnosioXXeHuio Ha MarHuTonposoAe a3kl U, KPOMe TOro, TOSIbKO B
cjlyyae, ecnm MarHUTHas cuctemMa TpaHchopMaTopa Hepa3BeTBAEHHas.

2 Mpy NPMEMO-CAATOYHOM UCMbITAHNM aBTOTPAHC(HOPMATOPOB COMNACHO HAaCTOALWEMY MYHKTY AOMYCKAETCSH CHUXKEHWE UCTbITAaTE/IbHOMO HAMNPSXKEHUS IMHENHOMO KOHLA
o6Lenn 06MOTKM MO CPaBHEHMIO C HOPMUPOBAHHLIM 3HaYeHneM He 6osee Yyem Ha 15%.

5.4.4 WcnbiTaHne cornacHo 5.4.3 BHYTPEHHEN W30A5SUUN CUNOBLIX TPAHCHOPMATOPOB (KPOMe aBTOTPaHCHOPMaTOpoB) AO/KHO OblTb npoBefeHO Tak, 4Tobbl
onpefeneHHoe pacyeTHbIM NyTeM HanpsKeHue MeXAy JIMHEWHbIM KOHLOM 06MOTKM BH 1 6avKaiummMmn K HeMy To4YKaMu cocefHeinn 06MOTKM, PacnosioOKEHHOW Ha TOM Xe
CTepXXHe N HOPMaJibHO 3NMEKTPUYECKN He coeluHeHHon ¢ obmoTkamu BH, 6b10 paBHO yka3aHHOMy B Tabauuax 3 (rpada 11) n 4 (rpacda 13). [JosmkHbl 6bITb Takxe
BbINONHEHbl TpeboBaHNa 5.4.3 0 3HAYEHWUN UCNBLITATENbHOIO HaMNPSXXEHUS IMHEHOr0 KOHL@ MCMbITbiIBAEMON OBOMOTKM OTHOCUTENIbHO 3eMAW, a TakXe - ANnA TpexdasHblX
TpaHcopMaTopoB - Mexay obMoTkamn BH cocegHux das.

TpeboBaHWe HacTOALLEro NyHKTa NPeAbABAETCA TOJIbKO B TOM CJlyvae, eC/in MeXAy JIMHENHbIM KOHLOM 06MOTKM BH 1 6av>xkailumMm Toukamu cocegHeir obMOTKM He
pacnonoXxeHbl 4acTu obmMoTky BH.

MpumeyaHue - Mpu NCNbITaHUSAX N3015LUN 0OMOTOK KNlacca Hanps>keHns 110 KB fonyckaeTCs CHUXXEHME NCMbITaTelbHOro HanpsXKeHns B CnefyoLmx ciaydanx:

a) ans obMOTOK C BBOLOM MocepeamnHe Mpu NpremMo-CAaTOYHbIX UCMILITAHUAX AOMYCKAeTCs CHUXEHUE, HO He Bonee YeM Ha 8%, NCMbITaTeNIbHOrO HaMPSXKEHUS MeXAy
JINHENHBIM KOHLLOM 06MOTKU 1 BAnXaiwWnMn K HeMy To4KaMn cocegHe 06MoTKu;

6) ons 06MOTOK C HelNTpasbio NocepeanHe, NMeLWnX ABe napasnefibHble BETBU, PAcnosioXeHHble Ha OJHOM U TOM )Xe CTep>XHe MarHuTonpoBoAda TpaHchopMmaTopa,
npu NPYeMo-cAaTOYHbIX UCMbITAHUAX AOMNYCKAETCs CHUXXEeHMe, Ho He 6onee YeM Ha 8%, UCMbITaTeNbHOrO HaMNPSXKEHUS MEXAY JIMHENHbIM KOHLIOM OAHOW 13 NapanfiesbHblX
BeTBel 06MOTKM 1 6AMXKANLIMMK K HEMY TOYKaMK coceiHel 06MOTKM;

B) NMpW TUMOBbIX, MEPUOANYECKMX N NMPUEMO-CAATOYHBLIX UCMBITAHUAX AOMYCKAETCA CHUXEHMWE (3HAaYeHNE CHUXKEHWS He OrpaHNYMBaeTCs) UCMbITAaTENbHOrO HanpsXXeHus
MeXAY JIMHENHbIM KOHLOM 06MOTKU M BAmKakwmMm K HEMY To4YKaMu cocefHelr oOMOTKM, ecnn 6e3 3TOro CHMXEHUSA HamnpsXXeHWe OTHOCUTEsNIbHO 3eMAn APYrux To4vek
06MOTOK NpeBbiCMN0 H6bl HOPMUPOBAHHOE ANA HUX UCMbITaTeNbHOE HanpsykeHuwe. MNpy 3TOM U30NAUUS MeXAY JMHENHbIM KOHUOM 06MOTkM BH 1 6avxanwmmm Kk Hemy
TOYKaMK cocefiHen 06MOTKM AoKHa BbiTb pacciMTaHa Ha NOSHOE 3HaYeHMe yKasaHHoro Aans Hee B Tabnuuax 2 (rpada 7), 3 (rpacda 11) n 4 (rpaca 13) ucnbliTaTeNbHOro
Hanps>xeHns.

5.4.5 MNpun Nnpuemo-cAaTo4HbIX UCMbITaHMAX cornacHo 5.4.3 n 5.4.4 TpaHcdopmMaTopoB (aBTOTpaHCHOPMaTOPOB) KNaccoB HanpsXxeHns 220 KB 1 Huxe, nmeoWNX ogHY
WM HEeCKOJIbKO 0BMOTOK C HEMOoJIHOW WM30/ALUMel HeWTpanu, UchibiTaTellbHOe KpaTKOBPEMEHHOe MNepeMeHHOe HarnpshKeHWe 3Tux 0BMOTOK [OJKHO onpenenaTbCs Mo
obmoTke BH. Mpu 3Tom gonyckaetca 06MoTky CH (HH) He ncnbiTbiBaTb CBOMM HOPMUPOBAHHbLIM MUCMbITAaTE/IbHBIM HanpsXXeHneM. Mpn Hann4un perynmpoBaHns Hanps>keHns
nepeksoYaTeslb YnCia BUTKOB LO/DKEH ObiTb YCTaHOBJIEH B Takoe MOJIOXKEeHMe, 4Tobbl paccymTaHHOe Mo KO3IPMUUMEHTY TpaHchopMaLMn HanpsXKeHne Ha JIMHENHOM
3axxume 06MoTku CH (HH) 66110 Kak MOXXHO 6mM>XKe K 3HaveHnsaM, ykasaHHbiM B Tabnuue 3 (rpadbl 11 1 12) nan 4 (rpadel 13 n 14).

5.4.6 MN3onsums obMoTkn HH (MMetowein HOMUHaNbHOE HanpsXXeHue Huxe 3 KB) cunoBbix TpaHCHOPMATOPOB OTHOCUTENBHO 3eMAW U APYrux 0O6MOTOK [OJKHA
BblAEP>KMBATb NPWUJI0XKEHHOE OT MOCTOPOHHEr0 UCTOYHMKA OAHOMUHYTHOE Hanps>XeHne, paBHoe:

a) 5 kB - pns TpaHchopMaTopoB C HOpMasibHON u3onsaunent obMoTkn BH;
6) 3 KB - ons TpaHchopMaTopoB ¢ obnervyeHHon nsonsumnen obMoTkm BH.

5.4.7 N30naums BTOPUYHOA 0BMOTKM TPaHC(HOPMATOPOB HaNpsi>KeHUsi OTHOCMTEsIbHO 3eMAN 1 APYrX 0BMOTOK A0/KHA BblAEPXNBaTb NPUIOXKEHHOE OT NOCTOPOHHEro
MNCTOYHMKa OOHOMUHYTHOE Hanps>keHune, pasHoe 2 KB.

5.4.8 N3onsums cMrHanbHOW 06MOTKMU 3a3eMASIOLLNX PEeaKToOpOB OTHOCUTENIbHO 3eM/IN ” OCHOBHOW 06MOTKM [OJIXKHa BblAep>XXMBaTb MPUIOXKEHHOE OT NMOCTOPOHHEro
NCTOYHMKa OAHOMUHYTHOE Hanps>keHue, pasHoe 2 KB.

5.4.9 BHYTpeHHAS 13015UMA BbIBEAEHHON HENTpaan 06MOTKN CUI0BbIX TPAaHCOPMaTOPOB KnaccoB HanpshxkeHna 110, 150 n 220 kB ¢ HenonHOW n3onsumen HenTpanm,
ponyckatwowas paboTy ¢ pas3eMneHnemMm HeTpanu, AOJKHA BblAEPXKMBATb OOHOMUHYTHOE Hanps>XeHue, yka3aHHoe B Tabauue 6 (rpada 2).

5.4.10 BHyTpeHHAsA n3onaumsa HeTpananm o6MOTKU CUMOBLIX TpaHCHOPMaTOPOB KJlIAacCcoB HanpsxxeHus oT 110 no 750 kB, He pgonyckatowas paboTy C passemieHnem
HelTpanu, AOJKHa BblAEPXKMBATb UCMbITaHNE OAHOMUHYTHBIM Hanps>XeHWeM, 3Ha4YeHne KOTOPoro A0JKHO BbiTb YCTaHOBJIEHO B CTaHAapTax Ha TpaHcdopMaTopbI.

5.4.11 BHyTpeHHssa n3onauma obMoTkn BH TpaHcdhopMaTopoB Hanps>KeHus, B T.4. KaCKaAHbIX, C HEMOJHON M30a5UMeid HeNTPaan AOJKHa BblAEePXMNBaTb UCMbITaHNE
OAHOMWHYTHbLIM Hanps>keHreM npu Bo3byXAeHnn co CTOopoHbl BH nan HH ncnbiTeiBaemMoro TpaHcopmaTopa. VcnbiTaTeslbHOE HanpsXeHne NMHeNHoro KoHua obMoTku BH
OTHOCUTENbHO 3eMN A0JKHO BbITb paBHO YKa3zaHHoMY B Tabnuuax 2 (rpaca 6), 3 (rpada 13), 4 (rpaca 15) n 5 (rpada 4).

M3onauns HenTpanm obmoTkn BH poskHa BbloepXuBaTb WCMbITaHWE OAHOMUHYTHBIM Harnps>KeHWeM, MPUJIOKEHHbIM OT MOCTOPOHHEro WCTOYHMKA. 3HauvyeHune
NCMNbITaTEeNbHO0 HaNPsAXXeHNs A0JHKHO BbiTb YCTaHOBMIEHO (He MeHee 2 KB) NpeanpusTUEM-U3roToBUTENEM 1 YKa3aHOo B CTaHAAPTe Ha TPaHCHOPMaTOPbl HaNpPsHXKeHUs.

Mpy McnbITaHUU TpexdasHbIX TPaHC(HOPMaTOPOB HaMNPSXKEHUS K1acCOB HanpsXXeHus oT 3 Ao 35 KB ¢ HenosHoOM n3onsiumMen HenTpanu AoKHa BblTb TakXXe UcnblTaHa
n3onaumna mexay obmMotkamm BH cocefiHMX a3 Hanpsi)KeHWEM He MeHblUe yYKa3zaHHoro B Tabanuax 2 (rpaca 6) u 5 (rpada 4).

5.4.12 BHYTpeHHAS n30n5uMa 06MOTKN LUYHTUPYIOLLNX PEAaKTOPOB C HEMOJIHON M30AsiLMen HenTpaan AoJHKHa ObiTb paccynTaHa Ha COOTBETCTBME UCMbITaTEbHOMY
Hanps>KeHWo IMHENHOr0 KOHLL@ 06MOTKN OTHOCUTENbHO 3eMAn 1 Mexay (ha3amu, ykazaHHoOMyY B Tabnuuax 3 (rpadel 11 v 12) n 4 (rpadbl 13 1 14).

MN3onaunsa HenTpann obMoTKM LWYHTUPYIOLNX PEeaKToOpoB AO0J/KHA BblAEPKMBaTb OAHOMUHYTHOE HanpsXXeHue, NPUNoXeHHoe OT NMOCTOPOHHEro UCTOYHUKA. 3HavyeHune
NCNbITAaTE/IbHOI 0O HaNpPsA>XXeHnAa A0J1KHO 6bITb YCTaHOBJIEHO B CTaHAAQPTE Ha peakKTopbl.

5.5 TpeboBaHUsA K BHELUHER N30N5LMN (BO3AYLIHLIM NMPOMEXYTKaM) Npu niaBHOM NOAbEME NepeMeHHOro HamnpsXXeHus

5.5.1 BHELWHAs n308umMs (BO34YLWHbIE MPOMEXYTKM) 0BMOTOK CUI0BLIX TPAHC(HOPMATOPOB U LIYHTUPYIOLLMX PEAKTOPOB OTHOCUTENIbHO 3EM/IN A0JKHA BbIAEPXKMUBATL B
CYXOM COCTOSIHWM Hanps>keHue, ykasaHHoe B Tabavue 7 (rpada 3).

MpuMedyaHne - YKasaHne HacCTOALEro MyHKTa AAs CyXMX TPaHC(HOPMaTOpOB OTHOCUTCS TOJIbKO K M3015UUM BHe 0OMOTOK: OTBOAOB, MepekiniovaTess, BBOLOB, OT
TOKOBeAYLUMX YacTel A0 KOXyXa U T.A4.

5.5.2 BHewHsa n3onauus (BO3AyLUHblE MPOMEXYTKMN) Mexay (ha3aMn CUIOBbIX TPaHCOPMaTOPOB U LUYHTUPYIOWMX PeakTOpPOB KaccoB HanpskeHus 150-220 kB
[OJIKHA BblAEepXNBaTb B CYXOM COCTOSAAHUMN Hanps>keHue, ykasaHHoe B Tabauue 7 (rpada 4).

5.5.3 BHeLWHSAs n3onaumns (Bo3ayLHbIE NPOMEXYTKN) HENTpaan obMoTkn BH cunoBbiX TpaHCOpPMaTOPOB OTHOCUTENBLHO 3eMan 1 Mexay ¢a3amm 110, 150 n 220 kB ¢
HEMOMHOWN n3onsaunen HelTpanu, Aonyckawuleln paboTy C pa33eMiaeHneM HelnTpaan, AOKHA BbIAEPKMBATb B CYXOM COCTOSIHUM HanpsikeHus, paBHble 135, 195 n 280 kB
COOTBETCTBEHHO.

5.6 TpeboBaHWs K BHELUHEN N30NSLMUN NPU O4HOMUHYTHOM NEPeMEHHOM HanpsXXeHum

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



FOCT 1516.3-96 dnekTpoobopyLoBaHNE MEPEMEHHOI0 TOKa Ha Hanps>XeHns oT 1 1o 750 kB. TpeboBaHMS K 31EKTPUHECKON MPOYHOCTM CtpaHunua 15
nsonauun
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5.6.1 BHewWHAs M3019UMA TPaHCHOPMATOPOB HaNpPsXXeHWs KaTeropum pasmelleHvs 1 [osKHa BblAepXUBaTb MO LOXKIAEM HanpsikeHue, ykasaHHoe B Tabnuuax 2
(rpada 9), 3 (rpadha 13) unm 5 (rpada 6).

5.6.2 BHewHAA usonsums HenTpannm obmoTkm BH cumnoBbix TpaHcchopmaTopos 110, 150 m 220 kB c HenosHoW usonsiuven HewTpanu, Jonyckatowen paboTy c
pa33emsieHneM HelnTpanun, 4OKHa BblAEPXKMBATh B CYXOM COCTOSIHUMN Hanps>XeHue, yka3aHHoe B Tabnauue 6 (rpada 2).

5.7 TpeboBaHWUs K BHYTPEHHEN M30A5LMU CUIO0BLIX TPAHCHOPMaTOPOB U LUYHTUPYIOLUX PEaKTOPOB KIacCcoB HanpseHws 220-750 KB npu AANTENbHOM NnepeMeHHOM
Hanps>KeHnm

5.7.1 UcnbiTaHne [oMKHO nposoanTbcs no FOCT 22756 npuioXeHnem HernocpeAcTBEHHO WM NyTeM WHAYKTUPOBAHUA B WCMbITbIBAEMOM TpaHchopmaTope K
NINHENHOMY 3axmumy o6MoTKM BH cnnosoro TpaHchopmaTopa Unu WYHTUPYIOLWEro peakTopa Hanps>XeHus, ykasaHHoro B Tabnuue 8 (rpadol 2 n 3).

LOANTEeNnbHOCTb BblAEPXKW UCMbITAaTENbHOIrO HaNpPsXXeHNs [0/KHa 6bITb NPY TUMOBbLIX UCMLITAHUAX 1 4; MPY NPUEMO-CAATOYHbIX UCMbITAHUAX ANA 31eKTpoobopynoBaHUS
KnaccoB HanpsixeHns 220-500 KB oIMTeNbHOCTL BbIAEPXKKM A0JIKHA ObITb He MeHee 0,5 4, Ana Knacca HanpsixeHnsa 750 KB - He MeHee 1 u.

5.7.2 CunoBoi TpaHCHOPMaToOp WA LIYHTUPYIOLLMIA peaKTop, NMpu UCMNbITAHUN KOTOPOro MHTEHCUBHOCTb 4aCTU4YHbLIX PaspsafoB BO BHYTPEHHEN M30N1AUMM Ha CTOPOHe
MNCNbITbIBaEMOW 06MOTKUN HEe MpPeBbICMIa HOPMUPOBAHHYIO, paBHyto 3-10-10 Kn, npy UCAbITaHUWN OJANTESIbHBLIM MEPEMEHHbLIM HaMpsXXeHWeM, paBHbIM 1,4 Uﬂ_pf«ﬁ, nan 5-10-10

Kn npun ncneiTaHun 4ANTeNbHbIM NepeMeHHbIM Hanps>XXeHnem, pasHbiM 1,5 Uﬂpfﬁ, CHNTaEeTCA BblAEPXKaBLWNM UCMbITaHWE.

B cnyvae npeBbilleHns HOpMVIpOBaHHOI;I WHTEHCMBHOCTMN YaCTUYHbIX Pa3pAanoB OUEHKa Pe3ysibTaTOB NUCMbITaHUA OO0JI>KHA NPOBOANTLCSA B COOTBETCTBUN C NMPUTOXKEHNEM
B.

5.8 TpeboBaHWA K BHYTPEHHEN W30NALUM 31€KTPOMArHUTHbLIX TPaHCHOPMATOPOB HaMPSXKEHUS MPU MNEepeMEeHHOM HamMpsXKeHWW C WU3MepeHUEeM WHTEHCMBHOCTU
HYaCTUYHbIX pa3panoB

5.8.1 BHYTPeHHAS U30NAUNA 3NEKTPOMArHUTHbIX TPAaHCHPOPMATOPOB HaMPSXKEHUA C NUTON U ByMarkKHO-MaCcaSAHOW U30NAUnel KNacCoB HanpskeHus 3 KB n Bbiwe, a
KN1accoB HanpsikeHns 110 KB 1 Bbllle, TakXXe 3amoJIHEHHbIX XUAKUM WM ra3006pasHbiM AW3NEKTPUKOM C 3J1IeMeHTaMy JINTON M30A58UUN, AO0/DKHa ObiTb UCMbITaHa

NPUIOXKEeHNEM NePeEMEHHOIN0 HanpsaXXeHna ¢ nsMmepeHneMm MHTEHCMBHOCTU HYaCTUYHbIX Pa3pAanoB.

5.8.2 WcnbiTaHne A0J/HKHO MPOBOAUTHLCS MPWIOXKEHWEM HeMoCPeACTBEHHO WM MyTeM WHAYKTUPOBAHUS B WCMbITLIBAEMOM TpPaHCOPMaTope K JIMHEWHOMY 3aXXuMmy
06MoTkM BH Hanps>keHunsa cornacHo ykasaHmam 4.10.2.

TpaHchopMaTop CYMTaeTCs BblAEPXKABLIUM WCMbITaHWE, €CNN WHTEHCMBHOCTb YaCTUYHbIX Pa3psfoB, U3MEpeHHas MpU CHVXXEHHOM 3HaYeHUW HanpshkeHus, He
npesbicuna 5-10-11 Kn gna TpaHchopmMaTopoB € TBepaon nsonauunen nam 1C-11 Kn gna TpaHcopMaTopoB C MacasgHON U30asauMen.

Mpumeyarnme - Jo 01.01.99 ponyckaeTcs WCMbITAaHME C W3MEPeHUEM HacTUYHbIX Pa3psifoB MPOBOAMTHL BbIBOPOYHO COrIACHO YKa3aHWsM CTaH4APTOB Ha
TPaHC(OPMaTOPbl OTAESbHbIX TUMOB.

6 TPEBOBAHUA K NU30J1ALNN EMKOCTHbIX TPAHC®OPMATOPOB HAMPSAXEHNA

6.1 WcnbiTaHWsi eMKOCTHbIX TPaHC(OPMAaTOPOB HAaNPsXKeHUsi AO/DKHbI COCTOSATb U3 UCMbITAHWA OTAENbHO AENVTENs HaMNPsKEHWs W OTAENbHO 3/IEKTPOMArHUTHOMO
yCTpOMCTBa TpaHchopmaTopa.

6.2 Jenutenn Hanps>KeHUs eMKOCTHbIX TPaHC(OpMaTOpPOB HaMPsXXeHWUA A[O0J/DKHblI BblAEPXWBaTb WUCMLITAHUSA Hanps>XeHUnsMU W MeTodaMW, YyKasaHHbIMW Ans
KOHOEHCaTOopOB CBA3N.

6.3 aﬂeKTpoMaFHI/ITHbIe yCTpOI7ICTBa €MKOCTHbIX TpaHCHOPMaTOpPOB HaMpsHXKeHUss [OJDKHbI ObITb MCMNbITaHbl UCMbITAaTENbHbIMUN Hanps>XeHnsaMmn BCexX BUAOOB,
YCT@HOBJ/IEHHbIMUN O 3/IEKTPOMarHUTHOro TpaHcdopmaTopa HanpsXeHWa ANA Kacca HanpsXeHWs, COOTBETCTBYIOLEro MEPBUYHON CTOPOHE EMKOCTHOro Aenuvtens
Hanpsa>XeHus.

NcnbiTaTeNbHble HanpsXXeHNs 371eKTPOMarHUTHbIX yCTpOPICTB [OJIKHBI 6bITh YCTaHOBNEHbI NPeanpuaATUEM-U3roToBUTENEM U ObITb HE HUXE 3HaYeHus, onpeaneneHHoro

no KO3(PULNEHTY AeNeHNss eMKOCTHOro AennTenNs OT UCMNbITaTeIbHOro Hanps>XeHUs, yKasaHHoro Ans Knaccos HanpsxxeHus fo 500 kB B Tabnauuax 2 (rpadel 3, 5,6 1 9), 3
(rpadbl 3, 10 1 13) n 4 (rpadbl 4, 9, 10 1 15), a Ana knacca Hanps>xeHns 750 kB - B Tabnvue 4 (rpagbl 5, 9, 10 u 16).

7 TPEBOBAHUA K U30J1ALUN TPAHCO®OPMATOPOB TOKA

7.1 TpeboBaHMs K N30ASUMN MPY HAMPSHXKEHUSAX FPO30BbLIX NMMYLCOB

7.1.1 BHyTpeHHsS 13019UMsa TPaHCHOPMaTOPOB TOKa [O/KHA BblAEPXKMBATh HANPSXKEHUS MOJIHbIX FPO30BbLIX UMMNY/ILCOB, YKa3aHHble B Tabanuax 2 (rpada 3), 3 (rpaca
4), 4 (rpadha 5) n 5 (rpada 2).

7.1.2 BHewHaa n30nsumns TpaHCOpMaTOPOB TOKA [A0JIKHA BblAEPXKMBATb HAMPSXKEHUS MOJHLIX MPO30BbLIX UMMNYLCOB, YKa3aHHble B Tabauuax 2 (rpada 3), 3 (rpada 4),
4 (rpacda 5) n 5 (rpada 2).

7.2 TpeboBaHUS K U30AALMUM NPU HANPSXKEHNSX KOMMYTALMOHHbIX UMMYJIbCOB

BHEeLUHSS M3015UMs B CYXOM COCTOSIHUM, @ A/ TPAHC(OPMATOPOB TOKA KaTeropuu pasMelleHnst 1 Takke noj AOXKAEM, W BHYTPEHHSs M30M18ums TpaHCchopMaTopos
TOKa 4OJKHA BbIAEPXXMBATb HAMNPSXKEHN KOMMYTaUMOHHbLIX MMMYJ/IbCOB, YKa3aHHble B Tabnvue 4 (rpada 10).

7.3 TpeboBaHUS K BHYTPEHHEN U30AALUM NPV OAHOMVUHYTHOM NEPEMEHHOM HamnpsiXXKeHUN

7.3.1 BHYTpeHHSA 13019LUMa TpaHChopMaTopoB TOKa LOJIKHa BblAepXXMBaTb OAHOMUHYTHOE Hanps>keHne, ykasaHHoe B Tabnuuax 2 (rpaca 6), 3 (rpada 13), 4 (rpada
16), 5 (rpada 4).

7.3.2 N30n5uma KaXKa0N U3 BTOPUYHBLIX 0OBMOTOK TpaHChOPMaTOPOB TOKa OTHOCUTE/IbHO 3€MN N APYrMX 0OMOTOK A0JKHA BblAEPXUBaTb UCMbITaHNE NPUIOXKEHHbBIM OT
NOCTOPOHHEro NCTOYHWKA OAHOMUHYTHBLIM HanpsXXKeHneM, paBHbIM 2 KB (2,2 KB ana knumatunyeckux ncnonHeHun T, TC).

TpeboBaHMS K MEXAYCEKLMOHHON N MEXBUTKOBOWN M30158LUN TpaHChopMaTopoB Toka - no FOCT 7746.
7.4 TpeboBaHMA K BHELUHEN U30NALNN MNP OAHOMUHYTHOM NMEepeMeHHOM Hanps>KeHun

7.4.1 BHelwHAA n3onsauma TpaHChoOpMaTOPOB TOKa A0JKHA BbIAEPXKMBATb B CyXOM COCTOSHUW HanpshkeHue, yka3aHHoe B Tabnuuax 2 (rpada 6), 3 (rpada 13), 4 (rpada
16), 5 (rpada 4).

7.3.2 BHewWHsa n3onaums TpaHCcOpMaToOpOB TOKa KaTeropum pasmelleHns 1 AoJKHa BblAEPXXUBaTh Mo AOXKAEM HanpsXeHue, ykasaHHoe B Tabnvuax 2 (rpaga 9), 3
(rpacha 13), 5 (rpada 6).

7.5 TpeﬁoBava K BHyTpeHHeI7I n3onaumum npn nepeMeHHoOM HanpsaXXeHnn ¢ nsmepeHneM MHTEHCUBHOCTU YaCTUYHbIX pa3panos

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT
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McnblTaHne [0/MKHO NPOBOAUTLCA NPUIOKEHNEM HanpsxeHna kK obmoTke BH no 4.10.2.

TpaHchopMaTop CYMTaETCs BbIAEPXKABLIUM WCMbITaHWE, €CAN WHTEHCMBHOCTb YaCTU4YHbIX Pa3psfoB, U3MEpeHHas MPU CHVXXEHHOM 3HaYeHUW HanpshKeHus, He
npesbicuna 5-10-11 Kn ans TpaHchopMaTopoB ¢ TBepAon nsonsaumein nam 1C-11 Kn ans TpaHchopMaTopoB C MacasHOM n3onaumnen.

MpumeyaHua

1 [o 01.01.2001 ponyckaeTca UCMbITaHWE C U3MEpPEeHNEM WMHTEHCMBHOCTM YacTUYHbIX Pa3paaoB Ha TpaHcopMmaTopax TOKa Knaccos HanpsxeHus oT 110 go 220 kB
NpoBOANTbL BbIBOPOYHO COrIaCHO yKa3aHWAM CTaHAapToOB Ha OTAe/bHble TUMbl TPAaHC(HOPMaTOPOB.

2 [0 01.01.2001 Ha TpaHchopmaTopax Toka 500 KB gonyckaeTca NPUMEHATb NpeABapuTe/bHOe 3HaYeHUe Hanps>XxeHns, pasHoe 1,25 prfﬁ.

8 TPEBOBAHUSA K N3onsauunm BblKIIIO‘-IATFﬂEVI, PA3BEAVUHUTENEN,
KOPOTKO3AMbIKATEJIEWU, 3A3EMJIUTEJIEN N KOMIUJIEKCOB ANMAPATOB

8.1 TpeboBaHUS K U30AALMM NPU HANPSXKEHNSAX FPO30BbIX MMMYJIbCOB

8.1.1 WN3onsiums BbiKJlOYaTesNen, pasbednHuTeNed, KOpoTKO3aMbiKaTeslel, 3a3eMnnTener 1 KOMMJIEKCOB arnmnapaToB OTHOCUTE/IbHO 3eMJiM, a LSS TPEXMOoIOCHbLIX
BbIKJIOYATENIE C PacMnosioXKeHVeM MosiocoB B oblieM 6ake M TPEXMOJIOCHBIX anmnapaToB - MeXAy COCEAHVMU MOJIIOCaMy LOJKHA BbIAEPXKMBATb HAMpPSXKEHUS MOJIHbIX
rpPO30BbIX UMMYJILCOB, yKa3aHHble B Tabnumuax 2 (rpada 3), 3 (rpada 4), 4 (rpada 5), 5 (rpacda 2).

NcnbiTaHWa n3onaunm BelkloYaTenen n pasbe,uMan'eneﬁ BOKHBI 6bITh nposeneHbl Npy BKAKOYEHHOM U OTKJTIOYEHHOM MONI0XKEHUAX.

8.1.2 MN3onaumna BbikNoYaTeNnen Mexay KOHTakTaMum O4HOro M TOro »Ke MnoJiloca Mpu OTK/YEHHOM MOJIOXKEHUM BblKAOYaTeNa AO0/KHA BblAEpXUBaTb HanpsXeHus
MOJIHbIX TPO30BbIX MMMYJIbCOB, YKa3aHHbIE!

a) ANA BbIKJIlOYaTenen Knaccos HanpsxeHnsa oT 3 fo 35 kB B Tabnnuax 2 (rpada 3) unm 5 (rpada 2);

6) ANa BblKAOYaTENen KNaccoB Hanps>xeHust oT 110 ao 220 KB ¢ NOBbIWEHHLIM YPOBHEM M3018UUN MexXAy KOHTakTamu - B Tabnvue 3 (rpacda 6), 6€3 nosbilEHHOro
YPOBHS M3019UUN MeXAy KOHTakTaMmu - B Tabauue 3 (rpada 7);

B) ANA BbIKJOYaTeNen KnaccoB Hanps»xeHusa ot 330 go 750 kB - B Tabnuue 4 (rpada 6).

8.1.3 N3onsauus Mexay KOHTakTaMu O4HOr0 M TOro e Mosioca pasbeAnHUTENER NPU OTKIIIOYEHHOM MOJIOXKEHUW Pa3befVHUTENS AOJKHA BbIAEPXKUBATL HAMpPsXKEHWs
MOJIHbIX FPO30BbIX UMMNYILCOB, yKa3aHHble B Tabauuax 2 (rpada 4), 3 (rpada 8), 4 (rpaca 7), 5 (rpadca 3).

8.1.4 MNpwn UCNbITaHUN N30NALUN MEXAY KOHTaKTaMu BbiKjlovYaTenen u pasbeanHntTenen no 8.1.2, 8.1.3 Hanps>KeHne Ha 0OAHOM U3 KOHTAKTOB [O/KHO OblTb He MeHee
HOPMMPOBAHHOIO WUCMbITATE/ILHOrO HaNPsS>XeHUA OTHOCUTEsIbHO 3eMan, yKasaHHoro B 8.1.1. Mpu 3TOM ApYron KOHTaKT MOXXeT ObiTb 3a3eMieH WM K HeMy MOXeT ObiTb
NPUIOXKEHO MOCTOSHHOE Hanps>KeHue, WM HamnpsKeHne KOMMYTaLUWOHHOro MMMyJsibCa MPOTUBOMOMOXHOW MOASPHOCTH, UM NepeMeHHoe Hanps»KeHue Takum obpasom,
4TO6bI MPU NCMBITAHUN K U30MIALIMN MEXAY KOHTaKTaMu 6bl10 MPUIIOXKEHO HOPMUPOBAHHOE MCMbITaTe/IbHOE HanpsXkeHune.

VcnbiTaHve [O0JKHO MPOBOAMTLCA ABaXXAbl NMPW MOOYEPELHOM MPUJIOKEHUN HAMPSXKEHUs K OLHOMY W3 KOHTaKTOB M 3a3eMJIEHWU WAW COOBLLEHMN MeHbLUEro
noTeHunana LPYromy KOHTakTy. Mpu OAUHAKOBLIX pa3Mepax U (PopMe KOHTaKTOB (MU 3KPAHOB 3TUX KOHTAKTOB MPWU UX HalM4yMu) B MPOMEXYTKe MexXAy KOHTaKTamu
BbIKJIIOYATENS UM Pa3befUHUTENS, AOMYCKaeTCa MPOBOAUTL UCMbITaHNE OANH Pa3 NpY NPUIOXKEHNN HaNPsXKeHUst K O4HOMY 13 KOHTaKTOB.

Mpy ncnbiITaHUN N30AALUN MeXAY KOHTaKTaMu BblKJlOYaTENEN 1 pa31>euV|H|/|Tenel7| NpuaoXXeHneMm Hanpsa>XeHnda K OAHOMY N3 KOHTAaKTOB C 3a3eMJieHnem Apyroro
KOHTaKTa [A[onyckKaeTcsa [OMOJIHUTENIbHO M30AMpoBaTb OCHOBaHWe annapaTta. [lpy 3TOM HanpshkeHne MeXXAYy OCHOBaHMEM U KOHTaKTOM [O0JIKHO ObITb He HuxXe
HOPMWUPOBAHHOIO UCMbITATE/IbHOrO HANPAXXeHNA OTHOCUTENIbHO 3eM/IN.

8.2 TpeboBaHMs K N30ASUNUMN MPY HAMPSHIKEHUAX KOMMYTALMOHHBLIX UMY /1bCOB

8.2.1 BHewHsAA un30N1AUMA B CyXOM COCTOSHUW, a [N annapaToB KaTeropuv pasmelleHns 1 Takxke MoA AO0XKAEM, BbIKJOYaTenen, pasbejunHuTenen,
KOpPOTKO3aMblKaTeNien U 3a3eMnuTesel OTHOCUTENbHO 3eMAN W BHYTPEHHAS W30NAUMS BbIKAOMaTENed OTHOCUTENIbHO 3eMAWN [O0J/KHA BblAEpXWBaTb Hanps>keHus
KOMMYTaLMOHHbIX UMMNY/IbCOB, YKa3aHHble B Tabnuue 4 (rpada 10).

8.2.2 N3onaumusa Mexay KOHTakTamMy OLHOrO MU TOro »Ke MoJitoca NMpu OTK/IOYEHHOM MOJIOXKEHMW annapaToB A0JKHa BblAEPXKMBATb HaMps>KeHWS KOMMYTaLMOHHbIX
NMMNYNbCOB, YKa3aHHble AN BHYTPEHHEN W30NAUMW BbikJloYaTeneln, BHELWHEeN W30NAuMW BbikJilo4aTesNell B CYyXOM COCTOSHUM W MOA [OXAEM W BHELWHeN 130/1auun
pasbeanHUTENENn B CyXoM cocTosiHUM B Tabnuue 4 (rpacda 12).

Mpu UCMbITaHUM MO AAHHOMY MYHKTY A0/KHbI cobtofaTsecs TpebosaHus 8.1.4.
8.3 TpeboBaHMs K BHYTPEHHEN M30MAL MU NPU OAHOMUHYTHOM MEPEMEHHOM HaMpPsXKEHUN

8.3.1 BHyTpeHHAs N3019LM1A BbiK/IlO4aTeN e, pasbeanHnTenel, KopoTko3aMblKaTeNiel, 3a3eMnmnTenen 1 KOMMNJIEKCOB annapaToB OTHOCUTENbHO 3eMAn, a A1 annapaTos
TPEXMOJIIOCHOr0 NCMOJIHEHUS KNTaCCOB HamnpsiXkeHUs oT 3 Ao 220 kB - MexAay coceHVMU NOOCaMU, [O/KHa BblAEPXUBaTb UCMbITaHWe, yKa3aHHoe B Tabanuax 2 (rpada 6),
3 (rpacdba 13), 4 (rpacba 16), 5 (rpaca 4).

McnbiTaHns n3onsumu BbikOYaTenen u pa3be,u|/|HV|Tene|7| [OJKHBI ObITb nposefeHbl NPU BKJIIOYEHHOM W OTKJIOYEHHOM MONOXEHUU annapaTtos. Mpu ncnbiTaHUn
n30149UmMnM OTHOCUTENIbHO 3€MJIN B OTKIIOYEHHOM MOJIOXKEHNN annapaTa Hanps>XeHne 00JHKHO NoAaBaTbCsA Ha oba ero BbIBOAA.

Tunosoe MCNblITaHWE U30NALMUN BblKAOYaTeNen u pa31>ep.v|Hv|Tene|7| DOJKHO 6bITb nposeneHoO Tak, 4T06bI bblNa npoesepeHa CnocobHOCTb M30ASLMK BblAEPXXNBaTb
NCNblTaTeNIbHOE HaNpsa)XXeHue B no6om NPOMEXYTOYHOM MOJIOXKEHUN TOKOBeAyLMX 4YacTel annapaTa, B KOTOPOM OHW MOFYT HaxoAuTbCA BO BPEMSA BKJIOHEHUS WK
OTKJII04eHUS. [py 3TOM UCNLITaHUN TOKOMNOABOASALME YaCTN OAHOIO 1 TOrO XKe MoJiloca annapaTa A0/KHbI 6bITb SNIEKTPUYHECKN COEANHEHDBI MeXAy cobon.

8.3.2 BHyYTpeHHAs n3onsauus BblKlOYaTENnen MeXAy KOHTakKTaMum OO4HOro M TOro >Ke noJsitoCa npn OTKJIIOYEHHOM MOJIOXKEHUWU BbIK/IlOYaTENA O0JKHa BblAEPXWBaTb
NCNblTaHUe, yKasaHHoe:

a) oNa BbIKJIDYaTENeN KnaccoB HanpsixkeHns oT 3 fo 35 kB - B Tabnuuax 2 (rpada 6) n 5 (rpacda 4);
6) ona rasoHanoIHEHHbIX BblKJllO4aTeNen Knaccos Hanps>keHnsa oT 110 o 220 kB - B Tabanue 3 (rpada 13), ot 330 go 750 kB - B Tabnuue 4 (rpada 17).

Mpun ncnblITaHMM N30N9UNN MeXLY KOHTaKTaMW BblKtoYaTeNnen KNaccos HanpsaxeHna oT 3 Ao 220 KB ncnelTaTenbHoe Hanps>XeHne [01KHO 6bITb MPUI0XXEHO K OAHOMY
N3 KOHTaAKTOB Mpu 3a3emfaeHun gpyroro. lpu 3ToM ocHOBaHWe annapaTta AOMyCcKaeTcs AOMONHUTENIbHO U30/IMPOBaTh, @ Hanps>XeHne Mexxay OCHOBaHWEM W KOHTaKTOM
[OJKHO ObITb HE HUKe HOPMUPOBAHHOIO NCMbITAaTE/IbHOIO HANpPsA>XeHna OTHOCUTENIbHO 3eMIN.

Mpn NCNbITaHWM BbiKOYaTENel KIaccoB Hanps>keHns 330-750 KB K BbIBOAAM LO/DKHbI ObITh MPUIOXKEHb! ABA HAMPSXKEHWs, HAXOASLMECs B NPOTUBOMA3e; Npu 3TOM
60/blUAs YaCTb HAMpPsXKEHWs Ha OLHOM BbIBOAE [OJKHA ObiTb He MeHee HOPMUPOBAHHOIO UCMbITAaTENbHOrO HaNpPsXXeHUss OTHOCUTE/IbHO 3eMJIM, YKa3aHHoro B Tabnuue 4
(rpacba 16). JonyckaeTcsi BMECTO MeHbLUE YacTU MEPEMEHHOrO HaMps>KeHUs NPYKIaAbiBaTb KO BTOPOMY BbIBOAY MOCTOSIHHOE HampsKeHWe, paBHOE aMNauTyAHOMY
3HaYeHMI0 COOTBETCTBYIOLLEr0 MEHbLLENO MePEMEHHOI0 HaMPS>XKEHUS.

Tunosoe N nepuoamnyeckoe UCMbITaHUA [O/DKHbI NPOBOAUTLCA ABaXKAbl NPU NoovYepefHOM MPUSIOKEHUN Hanps>KeHUs K OO4HOMY U3 BbIBOAOB W 3a3eMieHUn Apyroro
BbIBOJa WM MPUIOXKEHUN K HEMY MeHbLLEero Hanpsh>keHus. MNpu oANHaKoBbIX pa3Mepax n hopMe KOHTaKTOB (nnmn 3KPaHOB 3TUX KOHTAKTOB Mpn nx Hanm4uu) B NMPOMeXyTKe
MeXAy KOHTaKTaMu, AONYyCKaeTCa NPOBOAUTL UCMbITaHWE OOUH pa3 Npu NPUIOKEHUN HaNpaXXeHNAa K 04HOMY U3 BbIBOOOB.

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



FOCT 1516.3-96 dnekTpoobopyLoBaHNE MEPEMEHHOI0 TOKa Ha Hanps>XeHns oT 1 1o 750 kB. TpeboBaHMS K 31EKTPUHECKON MPOYHOCTM CtpaHunua 17
nsonauun
lMpumeHseTcsa ¢ 01.01.1999

8.4 TpeboBaHMA K BHELUHEN U30N1UU1 NP OAHOMUHYTHOM NepemMeHHOM Hanps>KeHumn

8.4.1 BHelHAS M301AUMs BblKJllOYaTeNein, pasbefnHUTeNel, KOPOTKO3aMblKaTenen, 3a3eManTeNenl 1 KOMMNJIEKCOoB anmnapaToB OTHOCMTENbLHO 3eMn, a AN annapaTos
TPEXMNOJIOCHOr0 UCMOJIHEHUSA KJ1AaCcCOB HanpshkeHus oT 3 Ao 220 kB - Mmexay coceAHUMYM NoNoCaMy AOJKHA BbIAEPXKMBATb B CYXOM COCTOSIHUM HamnpshKeHue, yKkasaHHoe B
Tabnuuax 2 (rpada 6), 3 (rpada 13), 5 (rpada 4).

Mpu ncnbiTaHMm JoMKHbI cobnoaaTeca TpeboBaHua 8.3.1.

8.4.2 BO3AYLUHbI MPOMEXYTOK MeXAY KOHTaKTOM Mojioca pasbefuvHUTENs U ero 3a3eMSIOWMM HOXXOM, 3J1eKTPUYECKN COeAMHEHHbIM C APYruM, MoAJiexalium
3a3eM/IeHNI0 KOHTaKTOM MOoJoCca, AO/KEH BblAEPXKMBaTb B CYXOM COCTOSHMMW HanpsXeHne He meHee 80% OT yka3aHHoro B 8.4.1 npu fob6oM NoS0XKEHUN, B KOTOPOM MOXeT
HaX0AUTbLCA HOX B MpoLiecce 3a3eMyieHns Nan passemsaeHns. icnbiTaHne B MPOMEXXYTOYHbIX MOJIOXKEHNSAX MOXKHO He NMPOBOANTL, €C/IN KOHCTPYKLUSA annapaTta TakoBa, Y4To

MNPOYHOCTb N30JIALUN B 3TUX NOJIOXKEHUAX HE MOXKET ObITb HUXe MPOYHOCTMN BO BKJIIOYEHHOM UN OTKJIKOYEHHOM MOJIOXKEHUNAX 3a3eMAoLWero Hoxa.

8.4.3 BHewHAs un3onaumsa Mexnay KOHTakTaMy OLHOro W TOr0 >Ke MoJitloca BblKoYaTenein U pasbefuHUTEeNen Npu OTKJIOYEHHOM MOJIOXKEHUM annapaTa AOoJKHa
BblAEPXXNBATb NCMbITaHNE B CYXOM COCTOAHUN HaNPAXXeHWUEM, YKa3aHHbIM:

a) ona pasveamHuTenen - B Tabnvuax 2 (rpada 8), 3 (rpada 15), 4 (rpada 17), 5 (rpacda 5);

6) ona BbikNYaTenen - B Tabnmuax 2 (rpaca 6), 3 (rpada 13), 4 (rpacpa 17), 5 (rpada 4).

Mpw ncnbiTaHUM [OMKHBI cobnoaaTbca TpeboBaHMA:

- ANS BblKJlOYaTeNen Knaccos Hanps>xeHns oT 3 Ao 220 KB - yka3aHHble B 8.3.2 An5 BblKAOYaTeNIeN 3TUX KNacCoB;

- ANA BblK/lOYaTeNnen knaccos HanpsxeHns 330-750 kKB n ansa pa3begnHuTenen - ykasaHHole B 8.3.2 AN Bblkto4YaTeen knaccos Hanps>xeHns 330-750 kB.

8.4.4 BHelwHAa M30N8UUs BblKOYaTeNe, pa3beANnHNTENEN, KOPOTKO3aMblKaTeNen 1 3a3eMnnTeNen KaTeropum pasmeLlleHns 1 oTHOCMTeNIbHO 3eMan, a AN annapaTos
TPEXMNOJIIOCHOr0 MUCMOJIHEHMA KaTeropum pasMelleHns 1 - mexay cocefHVMMK MoJilocaMy A0J/DKHa BblAEPXUBaTh NOA AOXKAEM HaMnpsXeHus, ykKasaHHble B Tabnuuax 2
(rpacha 9), 3 (rpacba 13) n 5 (rpadca 6).

TpeboBaHWe N@aHHOrO NMYHKTa HE OTHOCUTCS K BHELUHEN U30AAUNN MeXAY NoJitocaMu, 3eKTpuYeckas NpoYHOCTb KOTOPOI onpeaenseTcs BO3AYLIHbIM MPOMEXYTKOM.

8.4.5 BHeLWHAA N30158UNA MeXAy KOHTaKTaMn O4HOro 1 TOr0 »Ke Mostoca BblKYaTeNnen kKateropmm pasMeLleHnsa 1 B OTKIOHEHHOM MOMOXKEHUN BbIKOYaTeNa AOJIKHA
BblAEPXXMNBaTb NOA AOXKAEM HanpsxeHne, ykasaHHoe B Tabaunuax 2 (rpada 9), 3 (rpada 13) n 5 (rpada 7).

Mpwn ncnbiTaHUM JBOJXKHbI cobntogaTeca TpebosaHus 8.3.2.

9 TPEBOBAHUSA K N30NALLUN NPEQOXPAHUTEJIEN

9.1 TpeboBaHMs K N30SLMN MPY HAMPSXKEHUAX FPO30BbLIX NMMYbCOB

9.1.1 BHewHAs n3onauma npepoxpaHutenen (npeaoxpaHuTenb C NaTPOHOM C Heneperopesllel MJaBKOW BCTABKOW) OTHOCUTENbHO 3eMNu, a ANs npefoxpaHuTenen
TPEXMNOJIIOCHOr0 WCMOJIHEHUS - MeXAY COCEeAHVMMU MOoJIoCaMU A0JKHa BblAEp)XMBaTb Hanps>KeHWA MOJIHbIX FPO30BbIX MMMYNbCOB, yKa3aHHble B Tabauuax 2 (rpada 3), 3
(rpacha 4), 5 (rpadca 2).

9.1.2 BHewHsa un30naunsa NpefoxXpaHUTenen Mexay KOHTaKTaMu OLHOrO WM TOro >Ke MoJiioca NpefoXpaHuTesNs Mpu BbIHYTOM MAaTPOHE [OJ/KHA BblAEPXKMBATb
HanNpPs>XXeHNA NOJIHbIX FPO30BbIX MMMYJILCOB, YKa3aHHble B Tabanuax 2 (rpaca 4), 3 (rpada 8) n 5 (rpada 3).

9.2 TpeboBaHMNA K U301ALUN NPY OAHOMUHYTHOM NEpPeMeHHOM HamnpsXXeHUn
9.2.1 BHyYTpeHHAA n3015UmMsa npefoxpaHuTenei (npegoxpaHnTenb C MaTPOHOM C HeneperopesLUel M1aBKoW BCTABKOW) OTHOCUTEsIbHO 3eMJn, a ANs npeJoxpaHuTenei
TPEXMNOJIOCHOr0 NCMONHEHNA - MeXAY COCEeAHWMM MOoJIloCaMn A0JKHA BblAEpPXKMBaTb OAHOMUHYTHOE Hanps>keHue, ykasaHHoe B Tabnuuax 2 (rpada 6), 3 (rpada 13) n 5

(rpacha 4).

9.2.2 BHelwHsAa n30nauna npefoxpaHuTeneil 0OTHOCUTENBHO 3eMN AOJ/DKHA BbIAEPXKMBaTb B CYXOM COCTOSIHUM, a ANS NpefoXpaHuTenei kaTeropmm pasmMelleHms 1 -
TaK>Xe NnoA AOXXAEM OAHOMUHYTHbIE HAaNPSXKEHNUS, yKa3aHHble B Tabnuuax 2 (rpadbl 6 1 9), 3 (rpada 13) n 5 (rpadbl 4 n 6).

9.2.3 BHeLWHAs M300aumMa npegoxpaHmTenen Mexay KOHTakTaMu O4HOro 1 TOro »Ke MnoJsica NpefoxpaHnTens npu BblHYyTOM NaTPOHE AO0JIKHa BblAEPXUBaTb B CYXOM
COCTOSIHUM OLHOMWHYTHOE Hanpsh>keHue, ykasaHHoe B Tabnuuax 2 (rpada 8), 3 (rpada 15) n 5 (rpacda 5), a nsonsuma Mexay KOHTaKTaMu OAHOr0 MU TOro e nostwca
npenoxpaHnTens ¢ NaTPOHOM, Ho 6e3 NNaBKON BCTABKU MeXAY 3/IeKTPoLaMu B CYXOM COCTOSIHUM M NOA AOXKAEM - YKa3aHHble B Tabnauuax 2 (rpadel 8 1 10), 3 (rpada 15), 5
(rpachbl 51 7).

9.2.4 BHelWHAa n3019UMa Mexay COCefHUMUN MoslocaMn NpefoxpaHuTenen TPexmnontoCHOro NCNOJIHEHNS KNaccoB HanpsxeHus oT 3 go 35 kKB ponxHa BblaepXnBaTh B
CYyXOM COCTOSIHUM OOAHOMUHYTHOE Hanps>XeHve, yka3aHHoe B Tabnuuax 2 (rpada 6) n 5 (rpacda 4).

9.2.5 BHeLWHsA N3015LMsA MeX Y COCEeLHUMM MNOJI0CaMu NpeAoXpaHnTeNeil TPEXMOMOCHOrO UCMOHEHNS KAaTEropun pasMeLleHns 1 foSXKHa BblAEep>KMBaTb NOL LOXAEM
OAHOMWHYTHOE HanpsXKeHne, ykasaHHoe B Tabnuuax 2 (rpada 9) nam 5 (rpaca 6).

10 TPEBOBAHUA K N3oaaUunn KOHAEHCATOPOB CBA3U*

* TpeboBaHWA, yKa3aHHble [0/ KOHAEHCAaTOPOB CBA3M, PaCMpPOCTPaHAITCA Ha KOHAEHCaTOopbl, MPUMEHsieMble B KayecTBe BbICOKOBOJIbTHOIO MJiedYa AenuTens
Hanps»XKeHNs eMKOCTHbIX TPAaHC(HOPMATOPOB HaNPSXKEHUS.

10.1 BHYTPEHHSS 1 BHELLHSS N3015LUSI KOHLEHCAaTOPOB CBS3M LOJKHA BbIAEPXKUBATb HAMPSXKEHNS MOJIHbIX FPO30BbIX MMMYJIbCOB, yKa3aHHble B Tabnvuax 2 (rpada 3), 3
(rpacha 4), 4 (rpaca 5).

10.2 BHeLWHsA (B CyXOM COCTOSIHUM U MOA AOXXAEM) U BHYTPEHHSAA M3019UUA KOHAEHCAaTOPOB CBA3UN LO/KHA BblAEPXKMBATb HANPsSXKEeHUst KOMMYTaLUOHHbIX UMMNYJbCOB,
yKasaHHble B Tabnuue 4 (rpaca 10).

10.3 BHYTpeHHASA M3015UMA KOHAEHCAaTOPOB CBA3W A0JKHA BblAEPXKMBATb OAHOMUHYTHbIE MEpPeMeHHble Hanps)XeHus, ykasaHHble B Tabnuuax 2 (rpada 6), 3 (rpada
13), 4 (rpacha 16).

10.4 BHelwWHAs M30N1AUMSA KOHLEHCAaTOPOB CBSI3U [0JKHA BblAEPXXMBATb B CYXOM COCTOSHWM, a AN KOHLEHCAaTOpPOB CBA3W KaTeropuy pasMelleHus 1 - Takxe nog
0OXAEM OJHOMUHYTHbIE NMEepPeMEHHbIe HaMNPsXXeHUs, yKasaHHble B Tabnuuax 2 (rpadbl 6 1 9), 3 (rpada 13), 4 (rpaca 16).

10.5 BHYTpeHHsA M3019LMA KOHAEHCATOPOB CBA3M, pa3paboTaHHbix nocne 01.01.98, fnosKHa BblAEPXKMBaTb UCMbITAHWE MEPEMEHHbIM HaMnpsXKeHneM C U3MepeHuem
NHTEHCUBHOCTUN YaCTUYHbIX Pa3psaoB.

MNcnbiTaHne f0NKHO NPOBOAUTLCA NPUNOKEHNEM HAMNPSIKEHNA MEXAY BbICOKOBOIbTHBLIM N 3a3€MJIEHHBLIM 3a)KMMaMn KOHAEeHcaTopa CorfiacHo yka3saHuam 4.10.2.

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT
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KoHOeHcaTop cHMTaeTCs BblAep KaBLUUM UCMbITaHNE, eC/IN UHTEHCMBHOCTb YaCTUYHbIX Pa3psAA0B He NpeBbiChIa 3HaYeHNs, yCTaHaB/IBAEMOro no COorjlacoBaHuio Mexay
nsrotosunTenemMm n n0Tpe6|/|TeneM B CTaHAApTax Ha oTAesIbHble BUAbl KOHAEHCAaTOPOB CBA3U.

MprnmeyaHusa

1 Mpu TUNOBLIX UCMbITAHNAX OJANTENbHOCTb BbIAEPXKKMN HanpskeHus 1,1 Uﬂpfﬁ [o/MKHa 6bITb 1 4. [pM 3TOM M3MepeHne YacTUYHbIX Pa3psfaoB AOJIKHO MPOM3BOANTLCA
C NHTepBasioM He 6onee 10 MUH.

2 Ina KOHAEHCaTopoB, UMEILWMNX eMKOCTb 6onee 10 HO, ykasaHHoe B 10.5 ucnoiTaHne MoxeT 6bITb HeocyuweCcTBMMO, 4TO OOJIXKHO 6bITb YKa3aHO B CTaHOapTaxX Ha
n3nenna otTaenbHbIX TUMNOB.

3 WcnbiTaHne no 10.5 ponyckaeTcs MNPOBOAMTL MO3/EMEHTHO. McnbiTaTeNlbHOe HanpsKeHne npu 3TOM [OJ/KHO ObiTb OnpeaeneHo C y4eTOM BO3MOXKHOM
HepaBHOMEPHOCTW pacnpeaenieHNsa Hanps>KeHWs Mo 31eMeHTaM M yka3aHo B CTaHJapTax Ha AaHHoe nsgenve.

10.6 N305154Msi KOHAEHCATOPOB CBA3M LOJKHA BbIAEPXKMBATL MPUIOKEHHOE MEXAY BbiBOAOM HH 1 3a3eMsisieMbiM BbIBOAOM OAHOMUHYTHOE MEepeMeHHoe HanpskeHue,
paBHoe:

a) ons KOHOEeHCaTopOoB CBA3MN KaTeropun pasmerteHunsa 1-10 KB npu ncnbitaHnm B CyXom COCTOAHUN U NMOA A0XKAEM;

6) 415 KOHAEHCATOPOB CBA3M KaTeropuii pasmelleHns 2, 3 n 4 - 4 KB Npu UCMbITaHAU B CYXOM COCTOSIHUN.

11 TPEBOBAHUA K N30JALULNN KOMNJEKTHbIX PACAPEAEJINTEJIbHbIX
YCTPOMNCTB (KPY), 9QKPAHUPOBAHHbIX TOKONMPOBOAOB U KOMMJEKTHbIX
TPAHC®OPMATOPHbIX MOACTAHUUN (KTM)

11.1 TpeboBaHua K nsonaumm KPY npn Hanps>KeHUsX rpo30BbIX UMMYJIbCOB

11.1.1 BHewHsa mM3onaums, B T.4. u3onsaums BHyTpu obonoykm KPY, uenein nepBMYHbIX coeauHeHuin KPY [onKHa BblAEpP)XUBATb HaMPSXKEHWUS MOJSHbIX MPO30BbIX
MMMYNbCOB, YKa3aHHble B Tabnmuax 2 (rpada 3) n 5 (rpada 2).

NcnbiTaTensHoe Hanps»XeHne [0J1KHO 6bITb NMPUNOXXEHO:
- K M3014U OTHOCUTEJIbHO 3€MJTN U MEXAY NoJitoCaMu npun paﬁoHeM n paBO6LU,eHHOM (KOHTpOJ’IbHOM) MONIOXKEHUAX BbIABUXXHOIO 3JIEMEHTA;
- K M30n4aumm mexxay TokoseaoyunMmmn n 3asemMmseHHbIMM 4aCcTaMnN Npyu PEMOHTHOM MOJI0OXKEHNN BblABVXXHOI0 3/1EMEHTA;

- K M30/1UMN OTHOCMTENIbHO 3eMAN U MeXAy MooCaMn MNpU BKIOYEHHOM U OTKJIIOYEHHOM MOJIOKEHUAX pasbeluHUTENeR, NPUCOeANHEHHbIX K LensM nepBUYHbIX
coeauHeHnin ona KPY 6e3 BblABMXXHbIX 3JIEMEHTOB.

MpuMeyaHne - HopMasibHO NpUCOeAVHEHHOE K LiensiM NepBuYHbIX coeauHeHnii KPY anekTpoobopynoBaHue, A1 KOTOPOro YCTaHOBJIEHbI UCMbITaTeNlbHble Hanps>KeHns
rpo30BbIM MMMYJIbCOM MEeHbLUNE, YeM YKa3aHHble B HacTosiLLeM CTaHAapTe, NPW UCMbITaHUM MO HACTOSILLEMY MYHKTY AOJKHO ObiTb OTCOEAMHEHO OT Lernei nepBUHHbIX

coeAviHEHUN. McnblTaHWe AO0/MKHO 6biTb MOBTOPEHO CO BCEM TMPUCOEAUHEHHBIM 3N1EeKTPOO6OPYLOBAHNEM MPUIIOKEHWEM HAMPSXKEHUs, [OOMYCKAaeMoro [ANs BCEro
371eKTpoobopynoBaHMs.

11.1.2 BHewHss n3onsauuns BHyTpu obonoukn KPY mMexay TOKOBeAYLLMMU HYacTsIMM OLHOMO W TOro XKe nositoca uenen nepBuyHbIX coeanHeHuit KPY npu pasobuieHHoM
(KOHTPOJIbHOM) MOJIOXKEHWUW BbIABUXHOIO 3JIeMeHTa Mpu ABYX pa3pbiBax Ha MOJOC A0JKHA BblAEPXMBaTb HaMNPSXXEHWS MOJIHbIX FPO30BbIX WMMYJIbCOB, YKa3aHHble B
Tabnuuax 2 (rpaca 4) n 5 (rpada 3).

KPY 6e3 BbIABUXHbLIX 3/1EMEHTOB OOJIKHbI BblAEpP>XNBaTb MUCNbITaHNA BHELUHEeNn n3onauumn MeXy KOHTaKTaMu O4HOro U TOro >e nosjtca pasbep.MHvrreneﬁ uenen
nepBUYHbIX COeNHEeHUN B OTKJIIOYEHHOM MOJIOXKEHUN paszbennHnTenA.

11.2 TpeboBaHua K nsonaumm KPY npyn KpaTKOBPEMEHHbIX MEPEMEHHbIX HAMPSXKEHNSX
11.2.1 Usonaumns Lenen nepeuYHbIX coeanHeHnin KPY gonxkHa BblAep>XnBaTb OAHOMUHYTHbIE HAaNPs>XeHNs, yKkasaHHble B Tabauuax 2 (rpada 6) n 5 (rpada 4).
McnblTaTeNbHOE Hanps>XeHne AoJHKHO BbITb MPUNOXKEHO K U3onaumn cornacHo 11.1.1.

11.2.2 BHewHsa n3onauma uenemn nepBuyHblx coeanHeHmnin KPY, B Tom yucne BHyTpu 060104kn KPY, NoMKHa BblOEPXXUBaTb B CyXOM COCTOAHUW HaMNPsXKeHWUs, YKa3aHHble
B Tabnnuax 2 (rpaca 6) n 5 (rpada 4).

McnblTaTeNbHOE Hanps>XeHne AoJHKHO BbITb MPUNOXKEHO K U3onaumm cornacHo 11.1.1.

11.2.3 BHewHss n3onauus sHyTpu 06004k KPY Me)xay TOKOBeAyLMMU HacTsIMM OLHOMO MU TOro >Ke MoJsitoca uenen nepBuyHbIX coeanHeHuit KPY npu pasobuieHHoM
(KOHTPOJILHOM) MOJIOXKEHUW BbIABMXXHOIO 3/1IEMEHTa Npu ABYX pa3pbiBax Ha MOOC A0/KHA BbIAEPXKMBAaTb B CYXOM COCTOSAHUW Hanps>XeHWs, ykasaHHble B Tabnunuax 2

(rpacha 8) n 5 (rpada 5).

KPY 6e3 BblABV)XHbIX 3/1EMEHTOB, COrJlacHO HacToALeMY MYHKTY, AO/DKHbI BbIAEPXMBATb UCNbITAHNE BHELUHEN U30ASUUN MeXAY KOHTaKTaMn O4HOIro 1 TOro »Xe noJoca
paszbenunHuTena uenen nepBUYHbIX coeVHEHNI B OTKJIIOYEHHOM MOJI0XKEHUN pa3beanHnTENA.

11.2.4 BHewHsa nsonauma (BHe obonoykn KPYH) uenen nepBu4yHbiXx coeaunHeHwin KPYH OTHOCMTENbHO 3eMAuM AOJKHA BblAEPXMBaTb MOA AOXKAEM Hanps>KeHus,
yKa3aHHble B Tabnuuax 2 (rpaca 9) n 5 (rpaca 6).

11.3 TpeboBaHMA K N30S1ALMN SKPAHMPOBAHHbLIX TOKONPOBOAOB

MN30n58ums 3KpaHMPOBaHHbLIX TOKONPOBOAOB [O/IKHA BblAEPKNBATb:

Q) HaNPSHKEHUS MOJIHbIX FPO30BbIX UMMYJILCOB, YKa3aHHble B Tabnuue 2 (rpacga 3);
6) OAHOMUHYTHOE NepeMeHHoe Hanps>XeHne, ykasaHHoe B Tabsmue 2 (rpada 6).
11.4 TpeboBaHuna K nsonauum KM

N3onaumna pacnpenenntencHbix ycTponcts BH n HH KT gonxkHa BbiAep>XuBaTb UCMNbITaHWS, YKa3aHHble B 11.1, 11.2 ona KPY, a Takxe Ans knacca Hanps>xeHusa 110 kB
- yKasaHHble 4514 annapaTos B Tabanue 3 (rpadbl 4 n 13). Vi3onauma cniosbix TpaHCHOPMaTOPOB A0JKHA BblAEPXMBaTb NCMbITaHNS, yKa3aHHble B pa3gene 5.

N3onauma y3n0B CTbIKOBKU [OJIKHA ObITb UCMbITaHa UCMbITaTeNIbHLIMU Hanps>XeHnaMmm BCeX BUAOO0B, YyKa3aHHbIMW ONA OTAEJIbHbIX 3/IEMEHTOB MNPU HauUMeHbLIUX
3Ha4YeHUAX U3 ncnblTaTesiIbHbIX HanmeeHmﬂ COOTBETCTBYHOLNX 3/IEMEHTOB.

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT
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12 TPEBOBAHUA K N30a9UNN N30NIATOPOB, UCTbITbIBAEMbIX OTAEJIBHO

12.1 TpeboBaHWs K U30NSLUN U30ASTOPOB MPU HAMPSHXKEHUSAX FPO30BbLIX NMMY/bCOB

12.1.1 BHewWHsAs U3015UMA M30JIATOPOB OO0JDKHA BbIAEPXUBATb HAMpPsHXKEHUs MOJIHbIX MPO30BbIX UMMY/bCOB, YKa3aHHble AN WU30JIATOPOB, KPOME LWMHHbLIX OMop, B
Tabnuuax 2 (rpada 3), 3 (rpada 5), 4 (rpaca 5) n 5 (rpada 2), a AN WKUHHBLIX onop - B Tabnnuax 2 (rpada 3), 3 (rpada 4) n 4 (rpada 5).

12.1.2 BHewWwHAs n30a5UMA BBOLOB, NpeAHa3HAaYeHHbIX A8 BbIBOAOB HelTpaan obMoTok BH cunoBbix TpaHcopMaTopoB KaaccoB HanpsikeHus 110, 150 u 220 kB ¢
HEMoNHOW n3onsuMen HedTpanu, fonycKatoLlen paboTy C pa33eMsieHneM HenTpaamn, 4Oo/KHa ObiTb NCMbITaHa HAaNPSAXXEHUAMU MOJIHbIX FPO30BbIX UMMYJIbCOB, YKa3aHHbIMU B
Tabnuue 6 (rpada 4).

12.2 TpeboBaHWsAK 13019LUN N30NSTOPOB NPY HAMPSXKEHNAX KOMMYTaLMOHHbLIX UMMY/bCOB

BHewHAs n3onauma n3oNaTOPOB B CYXOM COCTOAHUM, a AN U30JSTOPOB KaTeropuu pasmelleHusa 1 - Takxke noh AoXAeM [0J/DKHA BblAEPXKMBaTb Hanps>XeHus
KOMMYTaLMOHHbIX UMMNYJ/IbCOB, yKa3aHHble B Tabnuue 4 (rpada 10).

12.3 TpeboBaHWs K N30M1SLMUN N30ASTOPOB MPY MEPEMEHHBIX HaMPSXXEHUAX

12.3.1 BHYTpeHHSA M30N5LMSA M30NSTOPOB, B T.4. N30J1ALMSA BBOLOB B TPAaHC(HOPMATOPbI, PeakTopbl U anmnapaTbl LO/HKHA BbIAEPXUBATb OAHOMUHYTHbIE HaMPsKEHUS,
yKa3saHHble B Tabnmuax 2 (rpada 6), 3 (rpaca 14), 4 (rpada 16) n 5 (rpaca 4).

12.3.2 BHYTpPeHHAs M30N1AUMsA BBOAOB B CWJIOBble TPaHC(OPMaTOPbl U LIYHTUPYIOLWME peakTopbl KAaccosB HanpskeHus 110 KB v Bbllle A0/KHA BblAepXuMBaTb
UCnbITaHNe AANTESIbHbIM NePEMEHHbIM HaMpPs)KeHNeM 3Ha4eHneMm, pasHbiM 1,5 Uﬂpw@ .

Hanps>xeHune 00/1>KHO 6bITb NJA@BHO MOAHATO [0 HOPMUPOBAHHOMO 3HAYEHUS, @ 3aTeM BblAEPXKaHO B Te4eHne 0,5 4 BHe 3aBUCMMOCTM OT €ro 4acToTbl; NPV 3TOM JOJKHO
NPOBOANTLCA N3MEPEHNE MHTEHCUBHOCTU YaCTUYHbIX pa3paaos B cooTseTcTeum ¢ FOCT 21023.

N3onaumna cyntaeTcs Bbl,ﬂ,ep)KaBLLIeVl ucnbiTaHe, eciv MUHTEHCUBHOCTb YaCTU4YHbIX Pa3psifoB BO BPEMS BbIAEPXKKU HAaNpsXKeHNA He rnpesbicuia 3HavyeHusa 1(-11 Kn.

12.3.3 BHewWHAA U3019UNs N30NSTOPOB [OJ/KHA BblAEPXMBATb B CyXOM COCTOSIHUM, @ W30JSTOPOB KaTeropuu pasmeleHns 1 - Takxe nop A0XKAEM OAHOMUHYTHble
HaNpsXXeHUs, YKa3aHHble A1 N30JIATOPOB, KPOME LUMHHbLIX ornop, B Tabnuuax 2 (rpadbl 6 1 9), 3 (rpada 14), 4 (rpaca 16) n 5 (rpacdbl 4 1 6), @ ANA LWNHHBIX OMNOpP - B
Tabnunuax 2 (rpadel 6 1 9), 3 (rpacda 14) n 4 (rpada 16).

12.3.4 3onauma BBOAOB, YKa3aHHbIX B 12.1.2, LO/KHa BbIAEPXXNBaTb B CyXOM COCTOSIHAW, @ BBOAOB KaTeropun pasmeleHns 1 - Takxxe noj A0XKAEM OAHOMUHYTHble
Hanps>XeHus, ykasaHHble B Tabnuue 6 (rpada 3).

13 TPEBOBAHUA K N301AULUN FTEPMETU4YHbIX KOMMJIEKTHbIX
PACMPEJEJIUTENbHbIX YCTPONCTB (KPY3) C HACTUHMHOWN UNUN NOJIHON
N3ONALMNEN MNABHbIX LLENMEW FA30M (MO COCTABY HE COBMAJAIOLLUM
C BO3AYXOM NPU ATMOC®EPHOM OABJIEHUN) KJIACCOB HAMNPAXKEHUA
OT 110 4O 750 kB

13.1 Uzonsaums rnasHbix buenen KPY3

13.1.1 U3onauma oTHocuTenbHo 3emam KPY3, a Takxe usonaums mexnay nontocamum KPYD TpexmnontoCHOro WCMOJHEeHUS A0JKHa BblAepXMBaTb WCMAbITaTeNbHble
Hanps>XeHUs NOJSIHOro rPO30BOr0 MMMy bca No Tabnvuam 9 (rpada 2) n 10 (rpada 2).

13.1.2 M30nAums 3N1eKTPOMarHUTHbIX TPaHCHOPMATOPOB HaMpsXKeHUs AO0JHKHa OblTb UCMbITaHa TakXe Hanps)XeHWem Cpe3aHHOro rpysoBoro mmnynbca. Mpu 3Tom
3Ha4YeHNA UCnblTaTeNbHbIX HaNPSXXEHWU CPe3aHHOro rpo30BOro MMMyJsbca AOJIKHbI ObITb PaBHbl 3HA4YEHUAM UCMbITaTE/bHbIX HaNPsXXeHW NOJIHOro FPO30BOro UMMyJbCa,
yKa3saHHbiM B 13.1.1.

13.1.3 M3onsiuma Mexny KOHTakTaMy OLHOIO U TOro XKe MoJiloca BblkJlo4aTeNen u pasbeanHUTENEeN NP OTKJIIDYEHHOM MOJIOXKEHUN annapaTa A0JKHA BblAepXnBaTb
MNcnblTaTesIbHbIE HAaNpPsXXeHWsA NOJIHOro rPO30BOro UMMy nbca no Tabnuuam 9 (rpadel 3 n 4) n 10 (rpada 3).

13.1.4 U3onaumsa oTHocuTenbHO 3emnu KPYD knaccoe HanpsxeHus oT 330 go 750 kKB poskHa BblAepXuBaTb WUCMbITaTeNbHble HaNPsXXeHUs KOMMYTaLWOHHOro
nMmnynbca no Tabnuue 10 (rpaca 4).

13.1.5 N3onsaums BBoda "Bo3ayx- aneras" B KPYD knaccos HanpsixeHus oT 330 go 750 kKB B CcyxoM coCTosiHMM, @ A1 BBOAA KaTeropuu pasmelleHus 1 Takxe nopg
[0XAeM A0JKHa BbAEPXKMBATb UCTMbITaTENbHbIE HANPSXXEHUA KOMMYTaLMOHHOIro nMnynbca no Tabnuue 10 (rpada 4).

13.1.6 V3onaums Mexay KOHTakTaMu OLHOrO M TOro >XKe MoJitoca BblK/loYaTeNen n pasbefnHuTenen, Bctpansaembix B KPY3, knaccoB HanpsixxeHns oT 330 go 750 kB,
NpW OTK/IIOYEHHOM MOJIOXKEHWW annapaTta, A0/KHA BblAEPXXUBaTb UCMbITaTe/IbHbIE HAMPSAXXEHUS KOMMYTaLMOHHOr0 uMnyabca no Tabanue 10 (rpada 5).

13.1.7 W3onsuma oTHocuTenbHO 3eman KPY3, a Takxe nsonsuma mexay nostocamm KPYD TpexmnosiloCHOro WCMOAHEHWA AO0JDKHA BblAEPXKMBATb WUCMblITaTesbHble
KpaTKoBpeMeHHble (0AHOMUHYTHbIE) NepeMeHHble Hanps>KeHns, yKasaHHble B Tabanuax 9 (rpada 5) u 10 (rpadbl 6 1 7).

13.1.8 N3onsumna Beoga "Bo3ayx-aneras” B KPY3 knaccos HanpshkeHus oT 110 go 220 kKB B cyxoMm COCTOSiHUKM, @ AN BBOAA KaTeropumm pasmelleHus 1 Takxe n nojg
[OXAEM LO/KHA BblAEPXUBaTb UCMbITaTeNbHble KPAaTKOBPEMEHHbIE (0AHOMUHYTHbIE) MepeMeHHble Hanps>keHus no Tabauue 9 (rpada 5).

Tabnnua 9 - HopMupoBaHHbIE UCMbITaTeNbHbIE HanpsxxeHns KPY3 knaccos HanpsixeHusa oT 110 go 220 kB
B KunosonbTax

WcnbiTaTeNbHOE HanpsixeHune
Knacc MOJIHOTO FPO30BOr0 MMMYJIbCa  |KPaTKOBPEMEHHOE (0AHOMUHYTHOE)
Hanps>xeHus nepeMeHHoe
OTHOCUTENBHO Mexnay OTHOCUTESNIbHO Mexnay
3eMaun 1 KOHTaKTaMu 3eMnn 1 KOHTaKTamu
Mexay Mexay
nontocamm noncamu
BbIKJIIO- |pa3benu- BbIKJIIO- |pa3benu-
YaTenen| HuTenen YaTenewn | HUTenen
1 2 3 4 5 6 7
110 550 630 230 265
150 750 860 325 375
220 950 1050 395 460

Tabnnua 10 - HopMupoBaHHbIe UcnbiTaTeNbHble Hanps>xeHns KPY3 knaccos Hanps>xeHnsa oT 330 oo 750 kB

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT
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B knnoBosibTax

McnblTaTenbHoe HanpsXxeHne
Knacc MOJIHOrO FPO30BOro KOMMYTaLMOHHOIroO KpaTKoBpeMeHHoe (0AHOMUHYTHOE)
Hanpsa- nMnynbca MMnynbca nepemMeHHoe
KeHunsa
OTHOCUTEJIbHO 3eMn
OTHOCHK- Mexay OTHOCHK- Mexay KPY3| nameputenbHble Mexay
TeNbHO KOHTaKTaMu TeNbHO KOHTaKTaMu TpaHchopMaTopbl| KOHTaKTamMu
3eMn | BbIKlOYaTeNel n| 3eMaun | BbiKloYaTenen n 1 BBOAbI, BblKJllOYaTENen n
pasbeanHuTenen pasbeauHuTenen NCNbIThI- pa3sbeanHuTenen
BaeMble
oTAEeNbHO
1 2 3 4 5 6 7 8
330 1175 1380 950 1095 (800+295) | 450 510 575
(1175+205)
500 1425 1725 1175 | 1330 (900+430) | 620 630 815
(1425+300)
750 2100 2550 1425 2000 830 880 1240
(2100+450) (1360+640)

13.1.9 N3onauma Mexay KOHTakTaMu OA4HOro M TOr0o >Ke MoJitloca BblkaloYaTeneln n pasbeanHuTeneil OOJIKHA BblAEPXUBaATb WUCMbITaTesbHbIE KPaTKOBPEMEHHbIe
(0AHOMUHYTHbIE) NepeMeHHble Hanps>xeHus no Tabavuam 9 (rpadel 6 1 7) n 10 (rpada 8).

13.1.10 U3onaunsa rnaBHbix Lenen KPYS fosxHa BblAepXMBaTbh UCMbITaHNE NepeMeHHbIM Hanpsi>XeHneM ¢ M3MepeHneM YacTUYHbIX Pa3psAanoB COrlacHo ykasaHuam 4.10.

M30naumio CHMTAIOT BblAepIKaBLUEeN NCNbITaHNe, eCAN MHTEHCMBHOCTb YaCTUYHbIX pa3psaoB npu Hanpsxexdmn 1,1 Uﬂpf«ﬁ He npeBsbicUa 3Ha4eHus 10-11 Kn.

13.1.11 M3onsums BBoaoB KPYD fonkHa yaoBNeTBOPATb TPeboBaHUAM K CTOMKOCTM B OTHOLLEHUN TensoBoro npobos, a Ans BBoAoB "Bo3ayx-aneras" B KPYD kaTeropuun
pa3sMelleHns 1 - TakXKe K AJIMHE NyTU yTeuYkn BHeLWHen nsonsaumm no FOCT 9920.

13.2 Usonsaums uenen ynpasnaeHunsa, BCnoMoraTenbHbix uenen KPY3 1 BTOPUYHbBIX 06MOTOK M3MepuUTENbHbIX TPaHCHOPMaTopoB

13.2.1 TpeboBaHUS K SNEKTPUYECKON MPOYHOCTU M30NALNN BTOPUYHBIX 0OMOTOK TpaHCOpPMaTOPOB HanpsXKeHUs U TpaHcgopMaTopoB Toka - no NOCT 1983 n FOCT
7746.

13.2.2 Vsonaumns uenemn ynpasneHUsa n BCnoMoraTenbHbix Lene KPY3 0THOCUTENbHO 3eMAN [0XKHA BblAEPXXUBaTh UCMbITaTe/IbHOE KpaTKOBPEMEHHOe (0A4HOMUHYTHOE)
rnepemMeHHoe Hanps>XeHne corsiacHo ykasaHuam 4.14.

13.2.3. MexxayB/UTKOBas M301auMa 06MOTOK 3/1EKTPOMarHMTOB B Lenax ynpasnaeHns KPYD (KpoMe BKJIOYEHHbIX BO BTOPUYHYHO Lienb TpaHCHOpMaTOPOB TOKA) AOJKHA
BblAEPXXMBaTb B Te4eHne 1 MUH ncnbiTaTe/lbHOe KPaTKOBPEMEHHOE MepeMeHHOoe Harnps)XeHue, MPUIoXKeHHoe MeXay BbiBoAaMn 06MOTOK 1 paBHoe 3,5 T/, - Ana obMoTok
nepemMeHHoOro Toka u 2,5 U, - pns 06MOTOK NOCTOSAHHOrO TOKa, rae I/, - HOMUHaJIbHOE Hamnps>KeHne BCroMoraTeslbHbIX Lienen v uenen ynpasaeHus.

13.3 Buabl cnbITaHuin

13.3.1 Usonsuma KPYD posixkHa noaBepraTbCs TUMOBLIM Y MPUEMO-CAATOYHBIM UCMbITaHMAM No Tabnvue 11, a TakXXe UCMbITaHWAM Moc/ie MOHTaXa Ha MecTe YCTaHOBKM.

13.3.2 TunoBsble NCMbITaHNA AOJKHbI MPOBOANTLCS B MOJIHOM o6beme npu ocBoeHun npomssoacTsa KPY3, a Takxke B NOJSIHOM 06beMe UM YaCTUHHO MpU U3MEeHEeHUaX
KOHCTPYKLMKW, MaTepuanioB AN TEXHONOMNW, €CIN 3TN N3MEHEHNSA MOTYT U3MEHUTb 3/IeKTPUYECKYIO MPOYHOCTb U30NALNN.

13.3.3 MpuemMo-cAaToO4YHbIM UCMbITAHUAM [O/KHbI NMOoABepraThca Kakpoe KPYD mam Kakpas ero s4verika, noftc, OTAENbHbIA MOAY/b WAWN TPaHCHOPTHbIA 610K,
COCTOSLLUIA N3 OQHOMO UM HECKONbKNX MOLYNEN.

Tabnuua 11
Bug ucnbitaHms MyHKT cTaHdapTa
HanmeHoBaHuWe ncnbiTaHna
Tunosoe| npuemo- |TpeboBaHWii| MeToAOB
cpoaTo4yHoe ncnblTaHni
1 2 3 4 5
1 NcnbiTaHne 3NEeKTPUYECKomn
NPOYHOCTY n3onauum rnaBHbIX
uenen KPYD HanpshkeHneM:
a) NOJIHOrO rPO30BOr0 MMMy bCa + - 13.1.1, 13.4.3,
13.1.3 135
6) cpesaHHOro rpo3oBOro MMnyJsbca + - 13.1.2 13.4.4,
(ana 3N1eKTPOMarHUTHbIX 13.5
TpPaHCHOPMaTOPOB HaMNPSIKEHUS)
B) KOMMYTaLMOHHOIrO MMMNyNbCa:
- B CyXOM cocTosiHun ans KPY3 330- + - 13.1.4- 13.4.5,
750 kB; 13.1.6 13.5
- no4 BoXAeM (Ans BBOAOB "BO3AYX- + - 13.1.5 13.4.2
sneras" KaTeropuu pasmelleHns 1)
r) KPaTKOBPEMEHHBIM
(OAHOMUHYTHbLIM) NEPEMEHHbIM:
- B CYXOM COCTOSAAHUW; + + 13.1.7- 13.4.6,
13.1.9 13.5
- nof foxaem (ons BBOAOB "BO3AYX- + - 13.1.8 13.6.4,
sneras" KaTeropuu pasmelleHuns 1) 13.4.2
) TNepeMeHHbIM, C UW3MepeHnem + + 13.1.10 13.4.7
YaCTMYHbIX Pa3psaoB

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
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2 WcnbiTaHne INEeKTpUYecKom + + 13.2.1- 13.4.6,
MPOYHOCTN n3onsauum uenen 13.2.3 13.6,
ynpaBieHMa W  BCMOMOraTesibHbIX 13.6.4

uenen KPY3, BTOpWUYHBLIX 06MOTOK
N3MepuTesbHbIX TpaHCchOpMaTopoB
KpaTKOBPEeMEHHbIM (OLHOMUHYTHbLIM)
nepemMeHHbIM HanpsXXeHnem

13.3.4 UcnbiTaHne KPY3 nocsie MOHTaXa Ha MecTe YCTaHOBKU MPOBOAAT UCMbITaTebHbIMU HaNpPsXXeHnaMuN:
a) ona KPY3 knaccos HanpsxeHus oT 110 fo 220 kB - kpaTKOBpeMeHHbIM (0OAHOMUHYTHbLIM) NepeMeHHbIM HanpsXxeHneM, pasHbiM 80% HopMuposaHHoro B 13.1.7;

6) nns KPYD knaccoB HanpsixkeHns oT 330 1o 750 KB - KpaTKOBPEMEHHbIM (OAHOMUHYTHBIM) NEPEMEHHbIM Hanps>XeHneM, pasHbiM 100% HopMupoBaHHoro B 13.1.7, nnn
Hanps>XeHnem KOMMyTauMOHHOro uMnyJbca, pasHeiM 80% HopMupoBaHHoOro B 13.1.4.

Jo n nocne ucnbiITaHNA KpaTKOBPEMEHHbIM (O,D,HOMI/IHyTHbIM) nepeMeHHbIM Hanps>XeHneMm nnnm Hanps>xXeHnem KOMMYTauMOHHOro mMmnynbcCa O0JKHO MPOBOANTLCA
NCcnblTaHWe NnepeMeHHbIM Hanps)XXeHnem C nsMmepeHmneM 4aCTU4HbIX pa3pAanos no 13.1.10.

13.4 O6wume yKkasaHns Mo MeTofaM UChblITaHni

13.4.1 TvnoBsble U NPMEMO-CAATOYHbIE NCMbITaHNA n30a5aUMn KPYD AOIKHbBI MPOBOANTLCS NPU HOPMUPOBAHHOW MUHUMasbHON paboyelt NNOTHOCTK anerasa.
VcnbiTaHWA Nocsie MOHTaXKa Ha MecTe YCTaHOBKW [O/KHbI MPOBOAUTLCS NMPU MJIOTHOCTU 3/1erasa He HMXXe HOPMUPOBAHHON MUHUMasIbHOWM paboyel MNOTHOCTH.
HopMupoBaHHOe 3Ha4eHne MUHUManbHOW paboyen NJIOTHOCTM 3nerasa yKasbiBaeTCs B CTaHAapTax Ha 31eKTpoobopyAoBaHNE KOHKPETHbIX TUMOB.

13.4.2 MpuBeneHUe uUCNbITaTesbHbIX HaMPSXKEHUA K aTMOCHEPHbIM YCNOBUAM MPU WUCMbITAHUW [OJHKHO OCYLLECTBAATLCS TOJIbKO MPU UCMbITAHUM INEKTPUYECKOon
MPOYHOCTY N3onaLMn BBOAOB "Bo3ayx-3neras".

MpuBeneHne faBneHns anerasa B 06beKTe NCMbITaHNS K TEMNEpaType OKpy KatoLero Bo3ayxa BO BpeMs ncnbitaHms - no FOCT 1516.2, pa3saen 4.

13.4.3 Mpun ncnbITaHUM U30AALUN FNaBHbIX uenen KPYD HanpsKeHneMm MOMAHOro rpo3oBOro MMMyJsbCa LO/DKEH NPUMEHATbCA MeTod 15 MMnynbCoB C MpUioXKeHnem
MMMYJIbCOB MOJIOXKUTENbHON U OTPULIaTENIbHOW NONSPHOCTEN.

13.4.4 MNpn “CnbITaHUN U30A5UUN TPAHCHOPMATOPOB HaMPSXKEHNA HaMPsSXKEeHUEM CPe3aHHOro rpo30BOr0 MMMyJ/bCa AOJKEH MPUMEHSATLCA MeTOA Tpex WMMYbCOB C
NPUI0XKEHNEM NMMYJIbCOB MOJIOXKNTESIbHON N OTPULLATENbHOW MONSPHOCTEN.

13.4.5 Mpun ucnbiTaHUM mM3onauumn rnasHbix Uenen KPY3 HanpsXeHWeM KOMMYTaUMOHHOrO MMMynbCa AOJ/DKEH MPUMEHATbLCA MeToh 15 MMnynbcoB C MpuioXXeHnem
VIMMNYbCOB MOJIOXKUTENBHON 1 OTPULLATENIbHOW MONSIPHOCTEN, 3@ UCKOYeHeM BBoAa "Bo3ayx-aneras" B KPY3 kaTeropum pasmelleHuns 1, KOTOpbIA A0OKEH UCMbITbIBATbCA
B CYXOM COCTOSIHUM UMMYbCaMW MONOXKUTENIbHON NOJIAPHOCTY, a NOA, AOXKAEM - UMMNYbCaMU MONOXKUTENIbHON U OTPULL@TENbHON NONSAPHOCTEN.

13.4.6 Mpn MCNbITaHUM M30NALUN TNABHbLIX Lenen, uenen ynpasieHMa M BCnoMmoratenbHbix uenen KPY3 n BTOPMYHbLIX OBMOTOK M3MepUTeNbHbIX TpaHChopMaTopoB
KPaTKOBPEMEHHbIM MepeMeHHbIM Hanps>KeHneM LOoSXKEeH NPUMEHSTLCA MeTOoA NPUIIOXKEHNSI OLHOMUHYTHOIO HaMNPsXXeHUs.

13.4.7 UcnbiTaHre NepeMeHHbIM HanpsXKeHNeM C U3MepeHneM HYaCTUYHbIX Pa3paAoB JOJKHO MPOBOAUTLCS:
a) Npu TUNOBOM NCMbITAHNUW - Ha MONHOCTbIO cCObpaHHOM KPY3 nnun Ha ero TpaHCNOpTHbIX 610Kax;
6) Npn NprMemMo-cAaTO4YHOM UCMbITaHWM - Ha NOJIHOCTbI0 cobpaHHOM KPY3, TpaHCMNOPTHbIX 6/10Kax, MOAYNAX AN Ha OTAeNbHbIX 3neMeHTax KPY3.

Tunosoe nCnbiTaHWe NepeMeHHbIM Hanps>XeHNneM C U3MepeHneM HacTUYHbIX pa3psanos no 13.1.10 Ao/HKHO NPoBOAUTLCA nocie ncnbITaHWR BJ'IEKTDVIHECKOVI NPO4YHOCTN
N30149UNN HaNPAXXEHNAMN TPO30BbIX NMMYJIbCOB, KOMMYTAUMNOHHbIX MMMYJIbCOB N KDATKOBPEMEHHbLIM NEepeMeHHbIM.

13.5 Cxembl n YC0BUA NPUNOXKEHUA NCMNbITaTeNIbHbIX Haﬂpﬂ)KeHMVl npu ncnbliTaHUU N30NAUNN TNaBHbIX uenen

13.5.1 MNpwu ucnbiTaHUN M30NALUN OTHOCUTENIBHO 3eMIN UCTbITaTEsIbHOE HanpsXXeHne NO0JIKHO NPUKIaablBaTbCA K BbIBOAY (BbIBOA@M) MJ1TaBHOW LIeNun KaXkAoro nosoca, a
obonoyka - 3asemnaTbcsA. McnblTaHne KOMMYTaUWMOHHbIX annapaToB (32 WCKNOYeHNEeM 3a3emanTeneit) [AOJIKHO npoBoanTbCA NpuU BKJKOYEHHOM WU OTKJ/IIO4EHHOM
NONOXKEeHUAX, Npu4eM Npn OTKIIOYEHHOM NOJIOXKEHUN UCMbITAaTE/IbHOE Hanps>XXeHne A0J1KHO NpukKiaabiBaTbCAd O4HOBPEMEHHO K o60ovM BbIBOAAM OHOMO 1 TOrO e MnoJtoca.
NcnbiTaHne 3a3emMnnTeneit OKHO MPOBOANTLCA TONIbKO MPU OTKAOYEHHOM MOJIOXKEHNN, a Hanps)XeHne NpuknanbiBaTbCA TOJIbKO K HE3a3eMJ/IEHHOMY BbiBOLY.

13.5.2 UcnbiTaHne n3onaumm Mexxay nositocaMmu AOJ/KHO NPOBOAUTLCS B CayHae pacrnosioXeHna BCexX Tpex MoJiocos B onHon obuen obonoyke.

NcnbiTaTeNbHOe HampshkeHue [O/DKHO MNPUKIaAbiBaTbCsA MOOYEepeAHO K BbiBOAAM KaXAOro MnoJsiloca, a BbiBOAbI OCTajlbHbIX MOJIOCOB U UX 060104KN  [ONKHBbI
3a3eMNAaTbCA.

KoMMyTauUMOHHbIE annapaThl A0JKHbI MCAbITbIBATLCA C y4eToM TpebosaHuin 13.5.1.

13.5.3 Ecnin B cocTaB KPY3, ero nontocos, A4eek nan 610K0B BXOOAT 3NeMeHThl (n3MepuTesibHble TpaHChopMaTopbl Hanps>keHns, kabenbHble BBOAbI, BBOAbI "BO3AYX-
aneras" unm "macno-aneras"), MakeTbl KOTOPbIX BbINN paHee NCMbITaHbl OTAeNbHO, TO AOMYCKaeTCs UCNbiTaHUs nsonaumm KPY3, ero nonocos, a4eek nav 6,10KoB NpoBoANTb
6e3 nepeyncieHHbIX Bbille 3/1eMEHTOB. YC/I0BUS MPOBELEHNA 3TUX NCMbITAHUIA [O/KHbI YCTaHaBAUBATLCA B CTaHAapTax Ha KPY3 KOHKPETHbIX TUMOB..

13.5.4 BTOpuYHblEe 06MOTKM TPAHCHOPMaTOPOB TOKA A0/KHbI 6bITh MPY UCMIbITAHUW U30SLMN FIABHOM LENU 3aMKHYThl HAKOPOTKO 1 3a3eMJIeHbl.

13.5.5 YCTPONCTBO ANS 3aMThl OT NepeHanpsXXeHUin Ha BPeMSA UCMbITAaHUIA N30N1ALMN FNaBHON Lienu AO/IKHO OTCOeANHATLCSH AN BbIHUMATLCA U3 06beKTa UCMbITaHui;
npu 3ToM JOMKHO obecrnevymBaTbCs COXpaHeHWe peasibHoN HoPMbl INEKTPUYECKOro Noss.

13.5.6 UcnbiTaHne n30naumMm Mexxay pasoMKHYTbIMU KOHTaKTaMu BbIKJllOYaTENEN U pa3beu|/|Hv|Tene|7| A0JDKHO NPOBOAUTBLCA NO CyiefyluwnMm cxeMmam:

a) ec/iM ncnbiTaTeNlbHOe HanpshKeHne MeXxAy KOHTaKTaMu anmnapaToB PaBHO UCMbITAaTENbHOMY HAMPSXXEHU0 OTHOCUTENbHO 3eMJIM, TO UCMbITaTeNlbHOe HanpskeHue
NpUKNagbiBaeTCs K 0AHOMY M3 BbIBOLOB (NMPY TUMOBbLIX UCMbITAHUSAX - K KaXKA0MY 13 BbIBOAOB N0O0OYepeHO), a APYroi BbiBOA U 060/104Ka 3a3eMANSI0TCS;

6) ecnm ncnbiTaTensHoe Hanps>XXeHne Me)xay KOHTakTaMn annapaToB Bbile NCNbITaTe/IbHONro Hanpsa>XXeHna OTHOCUTEJIbHO 3EMJIN, TO:

- ANS annapaToB KJaccoB Hanps»xeHua oT 110 no 220 kB K oAHOMY 13 BbIBOAOB (MPY TUMOBbIX UCMBLITAHMAX - K KaXKAOMY M3 BbiIBOJOB MooYepeaHo) npukiaibiBaeTcs
Hanps>XeHune, paBHOE UCMbITaTe/IbHOMY HaMPSXXeHNI0 OTHOCUTENbHO 3eMIX, @ K APYroMy BbiBOAY - NepeMeHHoe HanpsKeHune, cABMHYToe no dha3e Ha 180 anekTpuyecknx
rpagycoB (MpU MUCMbITAHUN KPaTKOBPEMEHHbIM MepeMeHHbIM HarnpsXXeHWeM) AN CUHXPOHW3MPOBaHHOE (MPW UCMbITAaHUMN HaMNPSXXEHUSAMU rPO30BbIX U KOMMYTaLMOHHbIX
MMMYJIbCOB) MO OTHOLLEHWIO K HaMpPs>KeHWI0 Ha MepBOM 13 BbIBOAOB TaK, 4TO6bl MeXAy KOHTaKkTaMu 6b110 MPUIOXKEHO HOPMUPOBAHHOE MCTMbITaTe/IbHOE HamnpsXXeHune;

- A5 annapaToB KJ1acCoB HanpsikeHus oT 330 Ao 750 kB npu ncnbiTaHUM HaNPSXXEHUAMU TPO30BbIX U KOMMYTaLMOHHBLIX UMMYJIbCOB K KaXXA0MY W3 BbIBOAOB LOJIKHbI
6bITb MPUNOXKEHblI HaNpsXXeHWsa, yKasaHHble B Ckobkax B rpade 3 wam 5 Tabnauubl 10. MeHbllee M3 MNPUIOXKEHHbIX HaMNPsXXKeHWA [O0HKHO OblTb MepeMeHHbIM,
CUHXPOHWU3MPOBaHHbLIM MO OTHOLLEHMIO K 60JiblUeMy UMMYJIbCHOMY HamnpsKeHWo, Tak, 4Tobbl MexAy KOHTakTaMu 6bl10 NMPUIOXKEHO HOPMUPOBAHHOE UCMbITaTesbHoe
Hanps>xeHue, ykasaHHoe 6e3 ckobok B rpacge 3 unm 5 Tabnuubl 10;

- AAA annapaToB KAaccoB HanpskeHnsa oT 330 go 750 KB mpu uchbiTaHNM KPaTKOBPEMEHHbLIM MEePEMEHHbIM HaMps)KeHNeM K O4HOMY W3 BbiBOAOB (MPU TUMOBLIX
NCMBITAaHUAX - K KaXKAOMY M3 BbIBOAOB MOOYEPEAHO) LO/IKHO BbiTb MPUSIOXKEHO HanpsKeHWe, paBHOE UCMbITaTENIbHOMY HanpsXKeHWNI0O OTHOCUMTESNIbLHO 3eMJN, @ K ApYyromy
BbIBOAY - NMepeMeHHoe HarnpsikeHune, CABMHYToe Nno (a3e Ha 180 31eKTpUHeCKMX rpafyCcoB MO OTHOLUEHWIO K Hamnps»KeHWI0 Ha MepBOM U3 BbIBOAOB Tak, 4ToObl Mexay
KOHTaKTaMu 6blJ10 MPUIIOXKEHO HOPMUPOBAHHOE MCMbITaTesIbHOE HanpsXkKeHune.

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
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13.6 CxeMbl 11 YCNOBUS NMPUIOXKEHUS UCTLITATENbHBIX HAMPSXKEHUI NPW NCMbITAHUM N30MSLMM Lienei yrpaBieHns 1 BCNOMOraTesbHbIX Lienei

13.6.1 MNpu WCMbITaHUM M30AALUMKU LiENei ynpasieHUs W BCMOMOraTesbHbIX Lenen WCMbiTaTeSbHOE HaMps>KeHWe LO/DKHO OblTb MPUIIOKEHO KO BCEM KOHTaKTHbIM
3a)XKMMaM Ka)Koi C60pKM KOHTAKTHBIX 3a>KUMOB KaxxAoN YacTu KPY3, KpoMe 3a>KMMOB, 3N1EKTPUYECKMN COEAUHEHHBIX C KOprycoM. O60/104Ka 1 KOpMyC WKada 3a3eMasoTCs.
[onyckaeTcs Npw 3TUX UCMbITAHNAX BCE KOHTAKTHbIE 3a)XKMbl COEAVHATL MeXX Ay CoBoiA.

13.6.2 BTopnyHble 06MOTKM TPaHC(HOPMaTOPOB TOKA AOSIKHbBI BbiTb 3aKOPOYEHbI N OTCOEAMHEHbI OT 3eM/W, @ BTOPUYHbIE OBMOTKU TPaHCHOPMATOPOB HaMpsXKeHNs -
pa3oMKHYTbl. HOpMasibHO 3a3eMJieHHble 3aXMMbl HEKOTOPbIX 3/1EMEHTOB Lenen (M3MepuTesibHbIX TPaHC(HOPMATOPOB, 3/1EKTPOKOHTAKTHbIX MaHOMETPOB) BO BpeMms
UCMbITaHNS AOJKHbBI 6bITb OTCOEAIMHEHBI OT 3a3EMJIEHHON 060/104KU, €CIN 3TO NPESYCMOTPEHO KOHCTPYKLNEN.

13.6.3 Ecam B UCNbITyeMOW Lienn ynpaBaeHWs 1 BO BCMOMOraTeNbHON Lenu MMETCA 3/1eMeHTbl C HOPMUPOBAHHBLIM UCMbITaTe/IbHbIM HanpsXXeHnem meHee 2 kB, To
MCnbiTaHWe AOJKHO NPOBOANTLCA ABaXK[bl B YKa3aHHOW HXXe NociefoBaTeIbHOCTH:

a) Npy OTCOEANHEHHbIX OT KOHTaKTHbIX 32XKMMOB 3TUX 3/1IEMEHTOB MPOBOAAX CXeMbl - UCMbITaTe/IbHbIM Hanpsi>XeHnem 2 KB;

6) npu noacoedAMHEHHbIX K KOHTAKTHbIM 3aXXMMaM 3TUX 3JIEMEHTOB MpoBOoAax CXeMbl - HAUMEHbLUNM N3 HOPMUPOBAHHLIX ONA 3TUX 3JIEMEHTOB MUCNbITaTeNIbHbIM
Hanps>XxeHnem.

13.6.4 WcnblTaHMe BTOPUYHbLIX 0OMOTOK M3MEPUTENbHbLIX TPAaHC(HOPMATOPOB U 3a3eMJISSIEMOr0O BbiBOAA MepPBUYHOM 0OMOTKM TpaHchopMaTopa Hanps>xeHusa - no FOCT
1983.

13.7 NcnblTaHne Ha MecTe YCTaHOBKM

NcnbiTaHne anekTpruyeckon NpoYHoCcTN nsonaumm KPYS nocne MoHTaXka Ha MecTe yCTaHOBKU LOJIKHO MPOBOAUTLCA MO f4enkaM. Bua ncnbitaTeNbHOro Hanps»XxeHusa u
MeToA npoBeaeHNAa NCNblTaHUA, B 3aBUCUMOCTU OT MMEKLLEroca NCnbliTaTe/IbHOro 060pyuosaHMﬂ, [OJKEeH yKa3blBaTbCsl B CTaHAapTax Ha KPYD KOHKpPeTHbIX TUMoB.

MNPUJTOXKEHUE A
(cnpaBoYyHoE)

SALLUTHBIE XAPAKTEPUCTUKWN BEHTWJIbHbIX PA3PAOHUKOB

YPOBHW U30A5ILUN 31eKTPoobopynoBaHMS C HOPMasbHOW W30MALUMER yCTaHOB/EeHbl B HACTOsLWEM CTaHAapTe C YYeTOM 3alUMTHbIX XapaKTepPUCTUK BEHTUNbHbLIX
pa3spsaHKoB no MOCT 16357 C HOMUHA/IbHBIM HaMpPs>XXeHUEM, PaBHbIM 3HAYEHNIO Klacca HaMpPsXKeHNUs 3N1eKTPoobopyA0BaHNS, U FPYNMbl, yKasaHHo! B Tabauvue A.1.

Tabnnua A.1*

Knacc HanpshkeHus Fpynna
371eKTPO0BopyLOBAHUAY, Buabl BEHTUJIbHbIX
KB 3nekTpoobopynoBaHnNs pa3psAAHNKOB Mo
rOCT 16357

3,6un10 Bce I\

15, 20, 351 110 Bce, kpome KPY3 1Ll

110 KPY3 1l

150 n 220 Bce, KpoMe CUNOBbLIX TPaHCHOPMaTopPOB, 1l
LIYHTUPYIOLWMX peakTopos 1 KPYD

150 n 220 Cunosble TpaHchopmaTopsl, I}
WyHTUpylowme peaktopbl n KPY3D

330 n 500 Bce, Kpome KPY3 n I}
3/1eKTPO060OPY0BAHUS YPOBHS @*¥*

750 Bce, Kpome KPY3 n|KombnHnpoBaHHble
31eKTPoobOPYNOBaAHNS YPOBHS @ ¥k

* Tabnvua He oxBaTblBaeT YPOBHU W3015SUMM 3INEKTpoobopyAoBaHUA KaccoB
Hanps>xeHnsa 24 n 27 KB n HenTpanm o6MOTKM BH cunoBbix TpaHCHOPMaTOpPOB KNaccos
Hanps>xeHns oT 110 go 220 kKB c HenosHoOW u3onsunen HenTpanu, LOoMnyCKalLien
paboTy C pa33emaeHnem HeTpanu.

** [1N9 CUNOBbIX TPAHCHOPMATOPOB - KNAaCcC HaNPsXKEHNS KaXkK A0l 13 06MOTOK.

Rk YpoBHW wm3onsumm  KPY3 1© ypoBeHb @ 3nekTpoobopyAoBaHMA  Knaccos
HanpsxeHnsa oT 330 go 750 kB onpeneneHbl C y4eTOM XapakKTepPUCTUK OKCUAHO-
LIMHKOBBIX OrpaHunyiuTenen nepeHanps»xeHuin (OMNH) cornacHoO TeXHU4YEeCKUM yCNoBUSM
Ha OMH.

MPUNOXEHWE b
(cnpaBo4yHoe)

OONYCTUMBIE B YCZIOBUAX IKCIMJIYATALUN ~
KPATKOBPEMEHHbIE MOBbLILUEHNSA HAMPAXXEHNSA YACTOTOM 50 Ny,
AN JIEKTPOOBOPYOLOBAHNA KJIACCOB HAMPAXXEHNSA OT 110 00 750 kB

B.1 [lonyCcTuMble B YC/IOBUSIX 3KCMJlyaTauuyM KPaTKOBPEMEHHbIE MOBbLILEHUS HAMPsSHXKeHWst YacToTon 50 'y He AO0JKHbI MPEeBbIWaTbh OTHOCUTENbHLIX 3HAYeHWUi (ans
HampsXXeHna Mexay hasamu Un NoscaMn Uy 4 - MO OTHOLIEHWIO K HaubosblueMy paboyeMy HanpsXXeHWIo; ANS HarNpsXKeHNs OTHOCUTENIbHO 3eMAN Uy ; - MO OTHOLLEHWIO K
HambosblueMy paboyeMy HaMPsKEHUIO, AeIEHHOMY Ha +/3), YKa3aHHbIX B Tabavuax b1 n B2. OHM OTHOCATCS K CieayloLlwemMy 31eKTPoo60opy L0BaHNIO* KNAaCCOB HaMpsiXXeHUs
oT 110 go 750 KB C uMcCnblTaTeNbHbIMU HaMpsHKEHUSM MO HACTOsLEMY CTaHAapTy: CUIOBbIM TpaHccopMaTopaM ob6Lero HasHa4YeHus, LYHTMPYIOLMM peakTopaM,
TpaHcopMaTopaM Hamnps>KeHns, TpaHchopMaTopam ToKa, anmnapaTam Tex BUAOB, Ha KOTOPble PAcMpPOCTPaHAETCSH HACTOSALWMIA CTaHAAPT, KOHAEHCAaTOPaM CBSA3M U LWNHHBIM
oropam.

* YKa3aHHble 3HaYeHns He pacnpoCTpaHATCA Ha :-meKTpooﬁopyp.OBaHme C ypoBHEM u3onauuu a.

b.2 Yka3aHHble B Tabavuax b1 n B2 oTHOCUTENbHbIE 3HAYEHWNA HAaMpPs>XeHUA PacrnpoCTPaHAIOTCA TakXXe Ha MOBbILEHHbIE HaMNpsXXeHns, OTAn4aloWwmecs oT CUHYCcon bl
YacToTbl 50 L 3@ CYET HaNOXKEeHNA rapMOHNYECKUX COCTaBASIOWMNX HanpshkeHus. YKa3aHHble B Tabnuuax b1 n 62 3Ha4yeHNs HanpskeHUs Mexxay asaMm 1 OTHOCUTESIbHO
3eMAN NpPeAcTaBfAOT OTHOLIEHWE MakKCUMMyMa MOBbILIEHHOrO HamnpshkKeHWs COOTBETCTBEHHO K aMrumMTyde Haubonbliero pabodvero HanpskeHUs wav K aMnantypae
HaubonbLuero paboyero HanpsKeHWs, AeneHHON Ha 3.

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
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B.3 3HayeHUs [ONYCTUMbIX MOBbILIEHUA Hanps>XeHns Mexay dasamu, ykasaHHble B Tabnuue B.1, OTHOCATCSH TONbKO K Tpexda3HbiM CUIOBBLIM TpaHcopmaTopaM,
LYHTUPYIOLWMM peakTopaM U1 3eKTPOMarHUTHbIM TpaHChopMaTopaM HanNpPsXXeHWs, a TakKe K annapaTtaM B TPEXMotOCHOM UCMOSIHEHUN NPY PacrofiIoXXeHUN Tpex MosoCcoB
B ogHOM 6Hake wWaM Ha ogHou pame. Mpu 3ToMm Ans annapaToB 3HadyeHus 1,60; 1,70 n 1,80 OTHOCATCS TOJIbKO K MeXAy(da3HON BHELIHEN U30AsUMU annapaToB KJlacCoB
Hanps>xeHnsa 110, 150 n 220 kB.

Tabnuua b.1 - lonycTUMble B YCIOBMAX dKCMJlyaTauMn KpaTKOBPEMEHHbIE MOBbILLEHWS HanpshkeHUs YacToToi 50 MU ANna 3nekTpoobopyAoBaHMA KNAacCoOB HaMPsSXXEHUs OT
110 po 330 kB BkJtOM.

JonycTumoe noBblLLeHe Hanps>XeHus,

Bua anekTpoobopynoBaHus OTHOCUTEesIbHOE 3HavyeHune, He Bonee, Npu
OANTENbHOCTM ¢
20 muH* | 20C** lc 0,1c
®-db | -3 $ ®-3 [-db | d-3 [p-db | b-3
Cunosble TpaHchopMaTopsbl 1,10 1,25 1,50(1,90(1,58|2,00
(aBTOTpaHcopmaTophbl)
LWyHTupytowme peakTopsbl n 1,15 1,35 1,50(2,00(1,58|2,10
3/1eKTPOMarHuTHbIE
TpaHCchOopMaTOPbl HaNPsSHXKEHNS
AnnapaTsl, eMKocTHble| 1,15 1,60 (1,70|2,20(|1,80|2,40
TpaHcgopMaTopbI Hanps>xeHns,
TpaHcdopMaTopbI TOKa,
KOHOEHCaTopbl  CBA3W,  LUMHHbIE
onopsl

* Konn4ecTBO MOBBILWEHUA HaNps)KeHWs AANTeNnbHOCTbilo 20 MWH He
[o/KHO 6bITh 6onee 50 B Te4eHne ogHOro roga.

** KONNMYeCTBO MOBbLILEHUA HaNpPsXXeHs AANTENIbHOCTbI0 20 C He A0JIKHO
6bITb 60onee 100 3a Cpok cAyxbbl 31eKTPoobOpPyAOBaHWNSA, yKa3aHHbI B
CTaHAapTax Ha oTAeNbHble BUAbI 3n1eKTpoobopyaoBaHua, nan 3a 25 net, ecnm
CPOK CNy>Kbbl He yka3saH. Mpy 3TOM KONNYECTBO MOBLILUEHWNA HAMPSXXEHUS He
[Oo/MKHO 6bITb Bonee 15 B TeyeHwe opHoro roga u 6onee AByx B TeyeHue
CYTOK.

Tabnuua b.2 - flonycTUMble B YCI0BUAX dKCMAyaTaLUM KpaTKOBPEMEHHbIE MOBbILLEHWS HanpsXXxeHns YacToToi 50 My ana anekTpoobopynoBaHUA KaccoB HanpsxxeHus 500
n 750 kB

Knacc [onycTumoe nosbileHNe Hanps>xeHns*,
Hanps- Bua OTHOCUTENIbHOEe 3HaveHune, He Bonee, npu
JKEHWS, |91eKTpoobopyLoBaHUSA | ANUTENBHOCTU ¢ U KOIMYECTBE NOBbLILLIEHUA B rof #
KB
=84 34 14 20 | 5 1 [20c|1c|01c
MWH | MUH | MUH
ES < <75 | £50| <7 | 5| <4 - -
200 |125
Cunosble 1,025 |1,05|1,075|1,10|1,15|1,20|1,25 {1,90| 2,00
TPAHCPOPMATOPbI | =m=mmmmm | mmmmmn [ mmmmmen | mmmmen | mmmmon | e | o | e | e
1,025 - |1,075| - - - |11,25| - |1,58
1,05 1,10(1,15|1,20 1,50
LyHTupytlowmne 1,025 |1,05(1,075|1,15|1,15|1,20|1,35|2,00| 2,08
500 |peakTopbl n
3/1eKTPOMarHuTHbIe
TpaHchopMaTopbl
Hanps>xeHns
AnnapaTbl, eMKocTHble| 1,025 |1,05|1,075|1,15|1,15|1,20(1,60(2,20|2,40
TpaHcgdop-
MaTopbl Hanps>XXeHus,
TpaHcdop-
MaTopbl TOKa,
KOHLEeHcaTopbl CBA3N,
LUVMHHbIE OMopbl
Cunosble 1,025 |1,05(1,075|1,10(1,15|1,20|1,25|1,67 (1,76
TPAHCPOPMATOPbl | ==mmmmm | mmmmn [ mmmmmen | mmmmen | mmmmen | mmen [ | e | e
1,025 - |1,075| - - - | 1,25 - |1,58
1,05 1,10(1,15|1,20 1,50
750 |WyHTupytowme 1,025 |1,05/1,075|1,10|1,15|1,20|1,30(1,88|1,98
peakTopbl, annapa-
Tbl, TpaHchopMaTopbl
Hanpsxe-
HUA ] TOKa,
KOHLeHcaTopbl CBA3N,
LUMHHbIE Onopbl

* B 4ucnuTene yKasaHbl 3Ha4YeHUs [OOMYyCTUMOrO MOBLILLEHUS HanpsXXeHUs
OTHOCUTENIbHO 3eMAN, B 3HaMeHaTese - Mexay da3amu.

Bb.4 Ons cunoBbiX TpaHCHOPMATOPOB NPU ANNTENBHOCTU BO3LENCTBUS HanpsikeHna 20 C 1 Bbile, HE3AaBUCMMO OT NMpuBeAeHHbIX B Tabnvuax B.1 n 6.2 3HaveHun,
NOBbILLUEHHbIE HAMPSXKEHNA He JO/KHbI UMeTb KPaTHOCTb MO OTHOLUEHUIO K HOMUHaNbHOMY Hanps»XKeHWo 0TBETBIeHNA 06MOTKMN TpaHcdopmaTopa 6onee ykaszaHHow B TOCT
11677, paspen 9.

B.5 [Ons Bblko4aTenen, He3aBUCMMO OT MpUBELEHHbIX B Tabnmuax B.1 n B.2 3Ha4yeHWid, NOBbILEHHbIE HaMNPSXEHUst AO/KHbI OblTb OrpaHWyeHbl Npegenamu, npwu
KOTOPbIX COBCTBEHHOE BOCCTAaHABANBAOLLEECS HAaNpPsXKEeHMNEe Ha KOHTaKTax BblK/oYaTeNs He NpeBblaeT 3HaYeHUIN, yKa3saHHbIx B FOCT 687 n TOCT 12450.

B.6 Mpu AANTENbHOCTN NOBbILWEHUS HanpsXXeHus ¢, I'IpOMe)KyTO‘-IHOVI Mexnay OBYMA 3HAaYeHUAMU ONNTeSIbHOCTU, NnpuBeeHHbIMUN B Tabnvuax b.1 n b.2, aAonyctumoe
NOBbILLEHNE HaNMpsXXeHNA OO0JIXKHO 6bITb PaBHO yKa3aHHOMY A4 60bLUEr0 N3 3TUX 3HAYEHUIN ANNTENBHOCTH.

Mpu 0,1 c <205 Cc AOMYCKAETCs MOBbILIEHWE HAMpsKeHWs, pasHoe Ly +03(y, ~Ty,), rae i, n Uy, - LONYCTUMbIE MOBbLILEHNS HaMPsKeHWs npu AJANTeNbHOCTAX ¢,
paBHbIX cooTBeTCTBEHHO 1 1 0,1 C.
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B.7 NMpoMeXXyTOK BpeMeHN MeXAy ABYMS MOBbILLEHUAMN HAaNPSXKEeHUS ANMTenbHOCTbio 20 ¢; 1; 5 1 20 MUH fo/mKeH ObiTb He MeHee 1 4, ANUTeNbHOCTbIO 1, 3 1 8 4 - He
MeHee 12 4. Ecnu noBbllleHMe Hanps>KeHWs AJMTesNbHOCTbio 20 MWUH MMeNo MecTo ABa pa3a (C 4acoBbiIM MHTEPBasOM), TO B TeyeHWe BAvxanwmux 24 4 nosbilLeHUe
Hanps>KeHus B TPeTWI pa3 [oMNyCcKaeTCs NNLb B CJlyHae, ecsin 3To TpebyeTca BBUAY aBapuINHON CUTYyaLlMK, HO He paHee YeM Yepes 4 4.

B5.8 Konn4ecTBo AOMycKaeMbix B TeYeHWE rofa MOBbILWEHUI HanpshKeHWs ykasaHo B Tabnvuax b.1 n 6.2 (ana pnutenbHocTtelt 0,1 n 1 C KOANYECTBO MOBLILIEHWIA
Hanps>XeHUsA He pernaMeHTUPoOBaHo).

B.9 3Ha4eHus, NPOAOJIKNTENIbHOCTb N KOJINYECTBO MNOBbILLEHNI Hanps)XeHna ANNTeNbHOCTbIO 20 MUH 1 6onee nognexat obs3aTenbHOM perncTpauunmn onepaTuBHbIM
nepcoHasioM NUan aBToMaTUYECKN.

MPUNOXEHUE B
(o6s3aTenbHoe)

OLLEHKA PE3VYJIbTATOB UCMNbITAHUA DJINTEJIbHBIM NEPEMEHHBIM HANPA>XEHUEM

B.1 Cunosble TpaHcopMaTopbl

B.1.1 Ha cunoBbix TpaHchopMaTopax, NOANEXaLlMX UCNLITAHUIO AANTENbHBLIM HanNpsXXeHWeM, Npu UX UCNbITAHUN OAHOMUHYTHBLIM Hanps>XeHWeM, NpoBoANMOM MO TOWU
Ke CXxeMme, 4TO U UCMblTaHWe ANNTESNIbHLIM Hanps>XeHNeM, OO0JIKHa U3MepATbCSH NUHTEHCMBHOCTL YaCTUYHbLIX Pa3panos. TN U3MepeHUs L0J1KHbI MPOBOANTLCA MpU NogbeMe
MNCNbITaTENbHOrO HaMNpPs»KeHUs A0 3HaYeHUS HOPMUPOBAHHOMO OAHOMUHYTHOIMO U MPU €ro CHUXXeHuu. Hanps>KeHue, Npn KOTOPOM U3MepsieTCa MHTEHCUBHOCTb 4aCTUYHbIX
pa3panos, 4OJIXKHO 6bITb PaBHO HOPMNPOBAHHOMY 3HAYE€HUIO NCMbITATE/IbHOrO A/INTENIbHOIO HAaMpPs)XXeHnA.

ECNn UHTEHCMBHOCTL 4YaCTUYHbIX Pa3pAAo0B, U3MEPEHHas NPU CHUXXEHUWN UCMbITaTeNbHOro OAHOMUHYTHOMO HanpPs>XeHUs, NpeBbIllaeT HOPMUPOBaAHHYIO, paBHyto 3-1(-10
Kn*, n npesblwaeT 6onee yem B TPW pa3a MHTEHCUBHOCTb, U3MEPEHHYIO NPU NOABbEME NCMbITATE/IbHOIO HanNpsa>XeHus, To nNepen NCNbiITaHMEM ANNTEJIbHBIM Hanpsa)XXeHnem
pekoMeHAayeTCAa NPoBECTU OQHO UJIN HECKOJIbKO CiefYWUX TEXHOIOrNYeCKnX MepOI'IpVIﬂTVIVI:

- nepesanuBka Macna;

- OTCTOW Macna;

- Harpes TpaHcdopmMaTopa;

- NOBTOpPHas TepMoBaKyyMHas obpaboTka.

* YKa3aHHOe 3Ha4YeHne OTHOCUTCH K MakCMMasibHOMY 3Ha4YeHUI0 KaXKyLLerocs 3apsifa 4acTu4HbIX pa3psgos cornacHo NOCT 21023.

B.1.2 Ecnu B Havane NPUIOXKEHNA ONNTENIbHON0 Hanpsa>XeHnsa naMepeHHaa MHTEHCUBHOCTb HYaCTU4YHbLIX pa3pAnoB NMPEBbICUT HOPMUPOBAHHYIO U €CTb NMpeanosioXXeHue,
4YTO Ha pe3y/ibTaTbl U3MEPEHU OKa3aan BAUAHNE NOMeXU, TO TpaHChopMaTop AOJIKeH 6bITb OTK/IOYEH U [O0SKHbI 6bITh MPUHATbLI MEPbI MO CHMXXEHUIO YPOBHA NMOMeEX, nocne
Yero Heobxoanmo MPOBECTU UCMbITaHWE HOPMUPOBaHHbLIM ANINTE/NbHLIM HanpsXXeHnem. ECnm npyu 3ToM MHTEHCUBHOCTbL YaCTUYHBLIX Pa3paaoB He NPEBLICUT HOPMUPOBaHHYIO,
TO TpaHchopMaTop NMPU3HAETCA BblAep>KaBLIMM UCMbITaHMe.

MpumeyaHue - lMomexun MoryT 6bITb OGHapy)KeHbl Ha OCHOBaHWM aHaNM3a QOPMbl HaMpPsHXKEHUss MO0 HEeCUHXPOHHOCTU MOMeX C WCMbITaTesbHbIM Harnps>XeHnem.
Heobxoaumo NnpoBEpUTb, HE CBA3aHO SN MOBbILEHNE U3MEPEHHOW WHTEHCMBHOCTM YaCTUYHbIX pa3pafoB C BANSHWEM UCTOYHMKA MUTaHUA (B 3TOM ciayvae HeobxoanMo
MOAKIIOYNTL MeXJy BbiIBOAAMU UCMbITbIBAEMOro TpaHCopMaTopa N UCTOYHUKOM NMUTaHUS CVI0BOWA DUABTP HUXKHNX 4acToT) unn pa3pAnoB Ha HaxXxo4AWMXCa noL BbICOKUM
Hanps>XeHnem 3JieMeHTax ncnblTaTebHOM YCTAHOBKW NN OCTPbIX KPOMKaX 3a3eMNIEHHbIX YacTen.

B.1.3 Ecnn n3MepeHHasi UHTEHCUBHOCTb YaCTUYHbIX pPa3psifioB NMPEBbLICUT HOPMUPOBaAHHYIO, HO ByaeT He Bbiwe 3:1(-? Kn, To oLeHKa pe3y/ibTaToB UCMbITAHWUIA LO/KHA
6bITb Npon3BeaeHa B cooTBeTcTBMY C B.1.4-B.1.9.

B.1.4 PekoMeHAyeTCS Ha OCHOBE CreLnalibHbiX U3MEePeHWn onpeaenTb MecTo (MPOBECTM JI0KaLMNI0) MCTOYHMKA YaCTUYHbIX Pa3psiaoB.

JloKaumio MCTOYHMKA 4YaCTUYHbIX PaspsAn0B PEKOMEHAYEeTCHA MPOBOAUTL 3JIEKTPUYECKUMN (MeTOnOM rpap,ymposquoPl MaTpuubl, N3MEHEHNEM CXeMbl ncnblTaHns) un
aKyCTN4eCcKuM (ecnun 4yBCTBUTENLHOCTL MeToAa AOCTaTo4YHa AS19 NPOBEAEHNS IOKauun) MeToamu.

B.1.5 Ecqiv B pe3ysibTaTe JIoKaLMW MecTO MCTOYHUKA 4acTUYHbIX pa3psaoB OyAeT yCTaHOBEHO, TO WCTOYHWK YaCTUYHbLIX PaspsiaoB LOSKEH ObiTb yCTPaHeH, U ero
OTCYTCTBME LOSKHO OblTb MOATBEPXKAEHO UCMbITAHUEM HOPMUPOBAHHbLIM AJIMTENIbHBIM Hanps>keHreM. ECiM Npu 3TOM MHTEHCUBHOCTb YaCTUYHbLIX Pa3psnoB He MpeBbICUT
HOPMVPOBaHHOr0 3Ha4eHUs, TO TPaHCOPMaTOp CHNTAETCS BblAEPXKaBLUUM UCMbITaHKE.

B.1.6 Ecan B pe3synbTaTe JlOKaLUW YCTAHOBJEHO, Y4TO WCTOYHWK HaCTWM4YHbIX Pa3pAAOB HaxoAuTCA B MecCTe, He MNpeAcCTaB/AlOLIEM OMAacHOCTM Aaa M30NAuUnMn
TpaHcopMaTopa (HanpuMep, B MecTe yCTaHOBKU BBOAOB 06MOTOK HH), TO pekoMeHAyeTCs MPUHATL Mepbl MO YCTPAHEHUIO UCTOYHMKAE YaCTUYHbIX pa3psaoB (HanpuMmep,
3aMeHa BBOJOB, MeEpPEKJII0YaloLWero yCTporucTBa U Ap.), nocsie Yero [OJ/KHO ObiTb NPOBEAEHO UCMbITaHVE HOPMUPOBAHHBLIM AJNTESbHLIM Hanps>kxeHneMm. Ecnu npu aTom
MHTEHCUBHOCTb 4aCTUYHbIX Pa3psA0B He NPEeBbICUT HOPMUPOBAHHOIO 3Ha4YeHNS, TO TPaHCHOPMATOP CHUTAETCS BblAEP>KABLLUM UCMbITaHME.

B.1.7 ECM MHTEHCUBHOCTbL YaCTMYHbIX Pa3psLoB NPEBLICUT HOPMUPOBAHHOE 3HavYeHne, Ho byaeT He 6onee 3:1C-2 Kn, To TpaHCOPMATOP AO/KEH ObITb LOMONHUTENBHO
MCMbITaH HOPMWPOBAHHLIM AJIMTENIbHLIM HAMPSPKEHWEM B Te4yeHue He MeHee 2 4. ECAM npu 3TOM WMHTEHCMBHOCTb YaCTUYHbLIX Pa3psiaoB He OyAeT yBenuyvMBaTbCs Mo
CPaBHEHWIO CO 3HAYEHUSAMU, NMOJIYYEHHBIMU MPU NPeablAYLIEM UCMITaHUN, TO TPAHCHPOPMATOP CHUTAETCS BbIAEPXKABLLUM MCTbITAHNE.

ECNM MHTEHCMBHOCTb YaCTUYHbIX Pa3psLOB MPEBLICUT 3HAYEHWS, MOJyYeHHble Mpu NpeablaylieM UCMbITaHuW, Ho ByneT He Gonee 1(C-2 Kn, To posxHa 6bITb
nposefeHa npouenypa MeponpusaTuin n nsmepeHnin no B.1.8-B.1.9.

B.1.8 Ecnn B pe3ysibTaTe JIOKauUn MeCcTo UCTOYHNKA YaCTUYHbIX Pa3psiioB He YCTaHOBJIEHO, HO eCTb NPeAnosioXKeHNe, YTO NPoBefeHNE TEXHONOMNYECKNX MepOI'IpVIFITVIﬁ
MOXXeT CHU3UTb MHTEHCUBHOCTb HYaCTUYHbIX Pa3pAnoB, TO AOJIXKHbI ObITb npoesegeHbl 0AHO UM HECKOJIbKO TEXHOJIOTNYEeCKNX MepOI‘IpI/IFITVIIZ, yKa3aHHbIX B B.1.1.

JonyckaeTca nocsie nNpoBefeHnss OOHOro WM HECKOJIbKUX TEeXHOJSI0rm4yeckmnx MepOI'IpVIFITVII;I N3MepATb UHTEHCUMBHOCTb 4H4aCTUYHbIX pa3pAanoB npu HOPMUPOBaHHOM
ONNTENBHOM Hanps>XeHUN B Te4eHne BpEMEHU, MEHbLLIEM HOPMUPOBAHHOI0. ECAN MHTEHCUBHOCTb YaCTUYHbIX Pa3psaoB MNPM 3TOM He NPEBbLICUT HOPMUPOBAHHOIO 3HaYeHNS,
TO AOJIKHO BbITb NPOAOJ/IKEHO UCMblTaHne TpaHchopMaTopa ANTEeNbHbIM Hanps>XeHNneM B Te4eHne HOPMUPOBAHHOIO BPEMEHMU.

B.1.9 Ecan HeT OCHOBaHMI ONS NPOBEAEHUS TEXHONOrMYeCKUX MepornpuaTuii anbo OHW OKasanucb He3(PdEKTUBHbIMU (He MPUBEAN K CHUXEHWIO WHTEHCUBHOCTU
HaCTUYHbIX Pa3psA0B A0 HOPMUPOBAHHOIO 3Ha4YEeHUA), TO TpaHChOPMaTOp AO/HKEH BbiTb JONONHUTENBHO UCMbITAH HOPMUPOBAHHBLIM OJNTESIbHLIM HANps>XeHnem B Te4eHune
He MeHee 2 4. EC/ZIM Npy 3TOM MHTEHCMBHOCTb YaCTUYHbIX Pa3panoB He OyAeT yBeNn4nBaThCs N0 CPAaBHEHMIO CO 3HAYEHUAMU, NOJTYYEHHbIMU NPY NpeablayLeM NCrbliTaHuu,
TO TpaHChopMaTop CHNTAETCA BblAEPKABLUNM UCMbITaHNeE.

B.1.10 EC/I MHTEHCUBHOCTb 4aCTUYHbIX Pa3psaoB NPU UCMbITaHUM Mo B.1.9 NpeBbICMT 3HaYeHWA, MOJyYeHHble Mpu NpeablayLieM UcnbliTaHnn, HO He ByaeT bonee 1(-%
Kn, To posmkHa 6bITb MOBTOPEHa NpoLeaypa U3MepeHuid 1 ncneitaHuin no B.1.4-B.1.9.

B.1.11 Ecam npu BCeX UCMbITaHUAX MHTEHCUBHOCTb YaCTUYHbIX pa3psaaoB MpeBbIcUT 1C-2 Kn, TO UCTOYHUK YaCTUYHbIX pa3pAanos AoJKeH 6bITb YCTpPaHeH, 4TOo O0J1KHO
6bITb noATBEPXAEHO Nnocneayrwmm NCnbiTaHMEM HOPMUPOBAHHBLIM AJINTENIbHLIM HaNpsAXXeHNeM.

B.1.12 EC/IM MHTEHCUBHOCTb YaCTUYHbLIX Pa3psafoB BO BPEMSA UCMbITAHUSA HOPMUPOBAHHBLIM AJINTENIbHLIM Hanps)XeHWeM MpeBbICUT HOPMUPOBAHHYIO, HO 6yueT He Bbllle
10-8 Kn, a 3aTeM CHOBa CHU3UTCS A0 3HAa4YeHUs, He NnpeBbIlatoLero HOpMUPOBaAHHOE, TO UCMbITaHNE [OJKHO 6bITb NMPOAOJIXEHO 6e3 nepepsiBa A0 Tex Nop, Noka 3HaveHune
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MHTEHCUBHOCTU YaCTU4YHbIX Pa3psAoB, He NpeBbillatoLLlee HOPMUPOBaHHOE, He ByAeT NoJlyYeHo B Te4eHNEe HOPMUPOBAHHOIO BPEMEHU BblAEPXKKM.

B.1.13 Mpu oueHKe pe3ynbTaToB UCMbITaHWUA CyYallHble HeperyJsapHble Beibpockl B MOKasaHnsx npubopos, HO He Bbiwe 1C-3 K, He AO/KHbI YYuTbiBaThCA. B cnyyae
NpeBbILLIEeHUS YKa3aHHOW MHTEHCUBHOCTU, UCMbITaHWe LO/MKHO 6bITb MPOAO/IKEHO B T€4YEHNE HOPMUPOBAHHOIO BPEMEHN C MOMEHTa NosBfeHns Bbibpoca.

B.2 LyHTupytowmne peakTopsbl

B.2.1 Ecnv B Hayase NpUNoXeHus LAUTENbHOr0 HanpsXXeHUs n3MepeHHas MHTEHCUBHOCTbL YaCTUYHbIX Pa3psif0B NPEBLICMT HOPMUPOBAHHYIO, paBHyto 3-1(-10 K, u ecTb
NpeAanosoXXeHne, 4TO Ha pe3ynbTaTbl U3MEPEHU OKa3anu BAUSIHUE NMOMEXMW, TO PEakTop AO/KEH BblTb OTKIOYEH U AOSKHBI ObITh MNPUHSATBHI MEPbI MO CHUXEHUIO YPOBHS
nomex, nocsie 4ero Heo6XoAMMO NPOBECTU UCMbITaHNE HOPMUPOBAHHBIM ANUTENbHBIM HaMpPsHXKEHWEM. ECIM NPW 3TOM MHTEHCMBHOCTb YaCTUYHBIX PA3pPsiloB HE MPeBbICUT
HOPMUPOBAHHOIO 3Ha4YeHUs, TO PEAKTOP CHMTAETCS BbIAEPXKABLUMM UCTIbITAHNE.

MpumeyaHne - Momexu MoryT 6biTb OBHapy>XeHbl Ha OCHOBaHWM aHann3a OPMbl HaMPSXKEHUS MO HECUHXPOHHOCTW MOMeX C WUCMbITaTeNIbHbIM HarnpskKeHneM.
Heobx0AMMO MpoOBEpPUTb, He CBA3aHO N MOBbILLIEHWE W3MEPEHHOW MHTEHCUBHOCTM 4aCTUYHbIX Pa3psfoB C pa3psgaMu Ha HaxoAAWUXCSH MOJL BbICOKMM HamnpshKeHuem
3/1eMeHTax UCMbiTaTeNIbHOW YCTaHOBKM (4acTu KOHeHcaTopHON BaTapen, OLLMHOBKA) MM OCTPbIX KPOMKaXx 3a3eMJ/IeHHbIX YacTel.

Mpun 3ToM, ecnn ypoBeHb nomex npesbilwaeT 5:10- Kn 1 nomexu obycnosneHbl b0 paspsaaMnm Ha dNeMeHTaX CXeMbl, HaXOAALWMXCS MO MOJHbIM UCMbITaTeNIbHbIM
Hanps>KeHueM, 1 HabAalTCA TOJIbKO MPU MOJ0XKUTENbHOW MOASPHOCTU, 6O pa3psaamMu, BO3HMKAOLMMU B CUIOBOW Lienyn KOHAeHcaTopHoi HaTapen cpasy nocie
BKJIOYEHUS CXeMbl, 1 HabNo[alTCs ToNbko B 061aCTN CMHYCcOMAbl, BNN3KON K HYJII0 Hanps>KeHUs, TO pa3pellaeTcs NPOAO/IKATL UCMblTaHne 6e3 ux yveTa, Npu yciosuu,
4YTO TEXHNYECKN HEBO3MOXKHO YCTPaHNTbL yKa3aHHbIe MOMexu.

B.2.2 ECAN WHTEHCUMBHOCTb YaCTUYHbIX Pa3psanoB MpPU UCMbITAaHUN HOPMUPOBAHHBLIM AJINTESIbHbIM Hanps>XeHWeM MNpeBbICUT HOPMUPOBAHHOE 3HaveHue, HO 6y,u,eT He
Bbllwe 10-% Kn, To pekoMeHayeTCsa NpoBeCcTn aHan3 3aBNCMMOCTU NHTEHCMBHOCTU HYaCTUYHbIX pa3psanoB OT 3Ha4YeHua BOS,D,eIZCTByIOLLI,eI’O Hanps>keHus. Ecan npu 3Tom He
6y,ueT BblAABJIEHA 3aBUCMMOCTb OT Hanpsa>XeHUs, TO PeakKTop 0JKeH 6bITb noABeprHyT AOMOJHUTENIbHOMY UCMbITaHUIO AJNTENIbHBLIM Hanps>XeHnem B TedeHune 1 4. Ecnm npu
3TOM MHTEHCUBHOCTb YaCTUYHbIX pa3pAafoB HE YBENYUTCA NO CPAaBHEHUIO CO 3HAYEHMEM, NOJIYyHEHHBLIM NPpU NpeabiayuemMm UCnblTaHNM, TO PpeakKTop CYNTAKOT BblAEPXKABLUNM
ncnbiTaHne.

ECNN MHTEHCUBHOCTb YaCTUYHbIX Pa3pSA0B NPEBLICUT 3Ha4YeHne, NoJly4eHHoe Npu NpeabiayLwem ncnelTaHumn, Ho bynet He 6bonee 1C-#  Kn, To goskHa 6bITb NOBTOPEHa
npouenypa usmMepeHuin n NCnbiTaHuin no B.2.2.

B.2.3 EC/I MHTEHCMBHOCTb YaCTWUYHbIX Pa3psfoB 3aBUCUT OT 3HAYEHWA BO3AENCTBYIOLLEro HanpsXxeHns IMbo ecnn oHa Npy AOMNOAHUTENBHOM WUCMbITaHUN AAUTENbHbLIM
Hanps>xeHneMm npesbicuUT 10-2 Kn, To oueHKa pe3ynbTaToB UCMbITaHWI AoKHa BbITb Npon3BeneHa B COOTBETCTBUM ¢ B.2.4-B.2.6.

B.2.4 ECAN MHTEHCUBHOCTb YaCTUYHbIX pa3psaoB npeBbicnT 10-Y Kn, Ho 6yaeT He Bbiwe 10-2 Kn, n ecniv ecTb NPeanosioKeHne, YTO NPOBEeAEHNEe TEXHONOMMYeCKnxX
MEPONPUATUNA MOXKET CHU3UTb UHTEHCUBHOCTb YaCTUYHbIX PaspaaoB, TO AO0/KHbI ObITb NPOBEAEHbl OAHO UAN HECKOJIbKO C/IeAYIOLNX TEXHOOMNYECKUX MEPOMNpPUATUIA:

- NepesasnvBKa Macna;
- OTCTOW Macna;

- HarpeB peakTopa;

- 3aMeHa UCMbITaTeNIbHOro BBOAA BbICOKOI0O HaMNPsi>XXeHNs;
- MOBTOPHas TepMoBaKyyMHas obpaboTka.

Mocne npoBefeHUss TEXHONOMNYECKUX MepOI'IpI/IﬂTI/IVI peakTop OoJKeH 6bITb MCNbITaH HOPMWPOBAHHBLIM AJINTENIbHBIM Hanps>XeHneM. Ecnm namepeHHass MHTEHCUBHOCTb
HaCTU4YHbIX pa3pAanoB NpY 3TOM He NPEBLICUT HOPMUPOBAaHHOE 3Ha4YeHMe, TO peakKTop CHUTaAEeTCA BblAEp>XXaBLUUM UCMbITaHKe.

B.2.5 EC/iM HeT OCHOBaHWI ANS NMPOBEAEHUS TEXHONOrUYECKUX MeponpuaTWi, AN60 OHWM OKa3anncb He3(PMEKTUMBHLIMU (HE MPUBEN K CHUXKEHUIO WHTEHCUMBHOCTMW
YaCTUYHbIX Pa3psAoB A0 HOPMWPOBAHHOIO 3HAYeHWs), TO PEKOMEHAYETCS MUCMbITaTb PeakTop HOPMUPOBAHHBLIM AJNTESIbHBIM HaMpsXKeHVeM B TevyeHune 6-12 4. Mpu 3ToM
pekoMeHAyeTCs NPOBECTM XpoMaTorpatnyeckunii aHanns pacTBOPEHHbIX Fa3oB [0 U NOoc/ae UCMbITaHUA. ECnn npu 3TOM UCMbITaHUM MHTEHCMBHOCTL YaCTUYHbIX Pa3psaoB He
YBENYUTCS MO CPaBHEHUIO CO 3HAYEHMAMM, MOJIyHEHHbIMU NPY NPeablAyLLEM UCMbITaHWUMN, TO PeaKTOp CHMTAeTCs BblAepPXaBLUNM UCMbITaHKe.

B.2.6 ECI MHTEHCMBHOCTb YaCTUYHbIX Pas3psafoB Npu UchbiTaHMM No B.2.5 npeBbICUT 3Ha4YeHue, NojlydyeHHoe npu npeabiaywemM UCAbITaHUWU, TO UCTOYHUK YaCTUYHbIX
pa3psanoB A0/HKeH ObITb YCTpaHeH, 4TO O0/HKHO ObITb noaTeepXaeHo nocnenywuwmm NcnbiTaHMeM HOPMUPOBAHHBLIM ONMNTENIbHbIM Hanps>XeHnem.

B.2.7 Ecan npu Bcex UCMbITaHUAX UHTEHCUBHOCTb YaCTU4YHbIX Pa3pAaLoB MPeBbICUT 1C-% Kn, TO MCTOYHUK YaCTUYHbIX pa3pAnoB O0JIKeEH 6bITb YCTpaHeH, 4TO A0JDKHO
6bITb noaTBepPXAeHO nocieayrwmm NCnbiTaHMeEM HOPMUPOBAHHBLIM AJINTENIbHLIM HaNpsaXXeHneM.

B.2.8 EC/I HTEHCMBHOCTL YaCTUYHbLIX Pa3psA0B BO BpeMA NPoBeAeHNA UCMbITaHUA HOPMUPOBAHHBLIM AINTE/IbHbIM HanpsXXeHNeM MpeBbICUT HOPMUPOBAHHYIO, HO 6yueT
He Bbilwe 5:10-% Kn, a 3aTeM CHOBa CHU3UTCA A0 3HAa4YeHUs, He NpeBblllaloLero HOpMMPOBaHHOE, TO UCTbITaHNE A0/KHO 6bITb npoao»KeHo 6e3 nepepbiBa A0 TeX Nop, Noka

3Ha4YeHne NHTEHCMBHOCTU HYaCTUYHbIX pa3psaaoB, HeE NpesblllaloLllee HOPMUPOBAHHOE, HE 6y}J,ET nosly4eHo B Te4eHne HOPMNUPOBAHHOIO BPEMEHWN BblAEPXKKU.

B.2.9 Mpu oLeHKe pe3ynbTaToB UCMbITaHWUS CAyYaiiHble HeperynspHble BbIGPOCHI B MOKasaHWsx npubopos, HO He Bbiwe 1(-% Kn, He AOJKHbI yunuThiBaThCA. B cnyvae
NpeBbILIEHNs YKa3aHHOM UHTEHCUBHOCTYW UCMbITAaHWS LOKHbI BbITb NPOAO/KEHbI B TEYEHME HOPMUPOBAHHOMO BPEMEHMW C MOMEHTa MosiB/ieHUs Bbibpoca.

NPUNOXXEHUE I
(cnpaBo4yHoe)

TABJIULLbI UCMNBITATEJIbHbIX HAMPS>XEHUN dNIEKTPOOBOPY0OBAHMSA

Ons ynobcTBa Mosib30BaHUA (Mpy cripaBkax) WCMbiTaTesbHble HaMpsKeHWs 3i1eKTpoobopyAoBaHUS C HOPMaJsibHON M30MAUMen CBefeHbl HUXe B Tabiuubl Mo BMAam
31eKTpoobopynoBaHNS.

Mpn nosb3oBaHUM Tabnuuamyn LaHHoro npunoXxeHna HeobxoanMMo y4uTbiBaTb YKa3aHWA B TeKCTe CTaHhapTa, OTHocAwMmeca K :-)neKTpooﬁopy,uOBaano
COOTBETCTBYOLLEr0 BUAA.

MeToaunyeckne ykasaHus no pa3pa60TKe ypOBHeVI ncnblTaTeNbHbIX Hal'lpﬂ)KeHVIﬁ 3neKTp0060py,|10|3aHv|ﬂ KaXxZoro Bnaa AaHbl B [1].

Tabnnua .1 - HopMMpoBaHHbIE UCMIbITATENbHbIE HAMNPSXKEHUS CUJI0BLIX TPAHCHOPMaTOPOB C HOPMASILHON M30AALMNEN KNAaCcCOB Hanps>XeHns oT 3 o 220 kB
Hanps>xeHnsa B KNW10BOJIbTax

NcnbiTaTenbHoe Hanps>XeHne BHyTpeHHeIZ M BHELLUHEN n3onaumnmn

aAnnTenbHoe
FPO30BbLIX UMMYJIbCOB KpaTKOBpPeEMEHHOE NepemMeHHoe nepeMeHHoe
OAHOMUHYTHOE | npwv nJaBHOM nogbeMe

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



FOCT 1516.3-96 dnekTpoobopyLoBaHNE MEPEMEHHOI0 TOKa Ha Hanps>XeHns oT 1 1o 750 kB. TpeboBaHMS K 31EKTPUHECKON MPOYHOCTM CTpaHunua 26
nsonauun
lMpumeHseTcsa ¢ 01.01.1999

Knacc|Ypo-| kaxporo Tpex, 3a)KMMa
Han- |BeHb| NMHENHOoro coeau- HenTpanmi BHYTPEHHen nsonaumm BHELLHEeN n301auunmn (BO3ayLUHbIX BHYTPEHHEN
ps- | wn3o- 3aXXuma HEHHbIX NpPOMeXXKyTKOB) nsonauumn
xe- | ns- (noo- BMecTe B CYXOM COCTOSHUN
HUSA [ UMW | YepefHO) |NUHENHbIX
R 33)KMMOB
1.3
non- | cpe- | MOAHBLIA | MON- | cpe- [NIMHEeNHoro| Mexay 3aXWU- |NUHEHOro| Mexay 3aXu- JNMHenHoro
HbIA | 3aH- | UMNYNLC | HBIA | 3@H- | 3aXuma |ANHENRHbIMU Ma 3aXXUMa |NMHENHbI- Ma HeunT- 3aXXuma
M- | HbIA UM- | HbIA | OTHOCK- | 3@aXXMMaMu | HenT- OTHOCU- | MU 3aXKu- pann4 06MOTKM
nynbc| wm- nynbc| um- TeNbHO pa3sHbIX pann4 TeNbHO MamMun BH oTHOCHK-
nynbc nynbc| 3emMaun un hasb 3eMnn pa3HbIX TeNbHO
apyrux hash 3eMaun
obMoTOK
a 10 10
3 40 50 40 40 50 - 26 - 26 -
6 18 18
a 20 20
6 60 70 60 60 70 - 34 - 34 -
6 25 25
a 28 28
10 75 90 75 75 90 - 45 - 45 -
6 35 35
a 38 38
15 95 115 95 95 115 - 60 - 60 -
6 45 45
a 50 50
20 125 | 150 105 125 | 150 - 70 - 70 -
6 55 55
a 60 60
24 150 | 175 - 150 | 175 - 80 - 80 -
6 65 65
a 65 70
27 170 | 200 - 170 | 200 - 90 - 90 -
6 70 80
a 80 80
35 190 | 220 140 190 | 220 - 105 - 105 -
6 85 95
110 - 480 | 550 - 200 - 200 200 100 280 - 135 -
150 - 550 | 600 - 275 - 230 275 130 320 415 195 -
220 - 750 | 835 - 400 - 325 395 200 465 600 280 220

1 [1na TpexdasHbiX TpaHCHOoPMaTOpPOB.

2 Ana coeAnHeHHbIX B 3B€34Yy 0OMOTOK C NMOJIHOM N30N5LMeN HeNTPaan Npu HeBbIBEAEHHOW HeNnTpanu.

A NS coeauHeHHbIX B 3Be3ay OBMOTOK KflacCoB HanpskeHust oT 3 o 35 kB ¢ nonHoi msonsiuven HenTpanu npu BbiBeAEHHOMN
HeTpanu n ans obMOTOK KnaccoB HanpshkeHus oT 110 go 220 kB c HemnonHow uM3onsuven HelnTpanu, Jonyckatowen paboTy c ee
pa3s3emyieHnemM.

4 Ina 06MOTOK KnaccoB HanpsxeHus oT 3 Ao 35 kB ¢ nmonHow m3onaumen HeMTpaan NpPU UCMbITAHUN NPUSIOKEHHBIM Hanps>KeHneM
OLHOBPEMEHHO C W30A5UMERn NIMHEMHOro 3a)kuMma 1 ANs 06bMOTOK KnaccoB HanpsxxeHus oT 110 go 220 kB ¢ HenmonHon wusonsuuen
HenTpanu, gonyckatwowen paboTy ¢ ee paszeMneHnem.

5YCnoBmsa NpMMeHeHNs YpoBHEN N30nsuUnn yKasaHbl B Tabanue 2.

Tabnnua .2 - HOpMUpOBaHHbIE UCMbITaTeNbHbIE HANPAXXEHNS CUI0BLIX TPaHC(hOPMaTOPOB C HOPMasbHOWM N30nsALUMeN KaccoB Hanps>keHus oT 330 o 750 kB
Hanps>XeHnsa B KNI0BobTax

NcnblTaTenbHOe Hanpsa)KeHne BHYTPEHHEN 1 BHELUHEN N30a5aumn
rpoO30BbIX KOMMYTaLMOHHOIro UMnynbca nepemeHHoe
MMMy NbCOB
Knacc| Ypo- Kaxkgoro AnnTenbHoe
Han- | BeHb | JINHENHOro BHYTpeHHen BHELUHEN N30NUnn | KpaTKOBpPEMeHHoe
pa- | uso- 3aXXuma nsoonsaumm (BO3AYLUHbIX OAHOMUHYTHOE
xe- | na- (noo- NpOMeXXyTKOB) B
HUS |UMKU**| YyepenHo) CYXOM COCTOSIHUU
non- | cpe- | Kaxxaoro| mexay Kakaoro Mexay | nuHen- | Mexay JNIMHeNHoro
HbI | 3aH- | nuHen- NVHeR- |NVHEeNHOro| AnHen- HOro nnHen- 3aXunma
UM- | HbI HOro HbIMN 3aXuMa HbIMW  |3aXnMa HbIMW obmoTkn BH
nyabC| UM- | 3aXXUMa [3a)KMMaMu| OTHOCK- |3aKMMaMu|OTHOCK-|3aXKNMaMu |OTHOCUTENLHO
nynbc| (noo- pa3HbIX TenbHO pa3HbIX | TeNbHO | pa3HbIX 3emnun
YyepenHo) hasz* 3emMnun hasz* 3eMaun as*
a 950 | 1050 850 1275 850 1275 395 525 295
330
6 1050 | 1150 950 1425 950 1300 460 575 295
a 1300 | 1400 1050 1575 1050 1575 570 800 425
500
6 1550 | 1650 1230 1845 1230 1800 630 830 425
a 1800 | 1950 1425 2400 1425 2400 750 1100 635
750
6 2100 | 2250 1550 2550 1550 2550 800 1250 635
* lna Tpexda3HbiX TpaHCHOpPMaToOpPOB.
*k YCNOBUS NPUMEHEHUSI YPOBHEWN N3015LMM YKa3aHbl B Tabnvue 4.

Tabsvua .3 - HopMUpPOBaHHbIE NCMLITATESIbHBIE HAMPSXKEHNS NEKTPOMArHUTHbLIX TPAHC(POPMATOPOB HAMPSXKEHUSI C HOPMAsIbHOW U30asLUENR
HanpsXeHns B KUI0BOIbTax

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



FOCT 1516.3-96 dnekTpoobopyLoBaHNE MEPEMEHHOI0 TOKa Ha Hanps>XeHns oT 1 1o 750 kB. TpeboBaHMS K 31EKTPUHECKON MPOYHOCTM

CTtpaHunua 27

nsonaumn
lMpumeHseTcsa ¢ 01.01.1999
cnblTaTeNbHoe HanpsiXXeHre BHYTPEHHEeR 1 BHELWHeN N30naumnm
rpo30BbIX KOMMyTa- nepemeHHoe
VIMMNYJIbCOB LIMOHHOr O OLHOMWUHYTHOE
nMmnyabca
Knacc| ypo- JNINHeNnHoro Tpex,coe- 3aXXuma B CYXOM B CYyXOM noa,
Han- [BeHb| 3a)KMMa OTHOCU- |AUHEHHbIX HenTpanm2 COCTOSAHUMN 1 COCTOSIHUN [OX-
pA- | n3o- TesIbHO 3eMan BMecCTe, noa nem
xe- | na- JINHENHbIX noxaem
HUA | uun 3a>XKMMOB OTHOCUTENb-
b} 1 HO 3eMaun
MNOJHBIVA | Cpe3a- | MOJIHbIA | MOJHBIN | Cpe3aH- OTHOCK-| Mexay |0THOCK-
UMNYNbC| HHbIA | UMNYNbC |UMNYNbC| HbIA TenbHO | hazaMu | TeNbHO
MMMy NbC MMMy NbC 3emMnu 3 3emMnu
a 10 10
3 40 50 40 40 50 - 10
6 24 24
a 20 20
6 60 70 60 60 70 - 20
6 32 32
a 28 28
10 75 90 75 75 90 - 28
6 42 42
a 38 38
15 95 115 95 95 115 - 38
6 55 55
a 50 50
20 125 150 105 125 150 50
6 65 65
a 60
24 150 175 - 150 175 - 60
6 75
a 65
27 170 200 - 170 200 - 65
6 80
a 80 80
35 190 220 140 190 220 -
6 95 95
110 - 480 550 - - - - 200 - 200
150 - 650 750 - - - - 275 - 275
220 - 950 1100 - - - - 395 - 395
a 1050 1175 850
330 - - - 460 - -
6 1175 1300 950
a 1425 1550 1050
500 - - - 630 - -
6 1675 1800 1230
' Ana coeAuHEeHHbIX B 3Be3dy O6MOTOK C MOMHOW W30NsfUMEeRn HelnTpanu npu HeBblBEAEHHOW
HehTpanu.
20nA coeAuHEHHbIX B 3Be3dy OOMOTOK C MOJIHOW MW30NAUMEA HeWTpaaun npu BbiBEAEHHOW
HenTpanu.
AOna TpexdasHbiX TPaHC(OPMATOPOB HaMpsXXeHUs KNaccoB HarnpsxeHua oT 3 go 35 kB ¢
HenonHow n3onaumnen HemTpanu.
4 ina TpaHCcOpPMaTOPOB HANPSXKEHNS KaTeropumn pasmewleHns 1.
5 YCcnoBumsa NpMMeHeHNs ypoBHEN N3onsaunn ykasaHbl B Tabanuax 2 n 4.

Tabnuua .4 - cnbiTaTenbHble HaNPsXXeHUs TPaHCHOPMaTOPOB TOKa C HOPMasbHOW U3onaLMeNn

VicnbiTaTenbHoe HanpsiKeHne BHyTPEHHEN N BHELLHEN N30aauumn
Knacc YpoBeHb |rpo30BOro|KOMMYTaLMOHHOIO nepemeHHoe 0HOMUHYTHOE
Hanps>XXeHusa |nsonaunn**| nonHoro nMmnynbca
nMnynbca
B CYXOM B CYXOM COCTOSAHUN noa
COCTOSIHMM 1 nof, noxpem*
noxxagem*
MaC/sHbIX Kpome
MaCAAHbIX

a 10

3 40 - 10
6 24
a 20

6 60 - 20
6 32
a 28

10 75 - 28
6 42
a 38

15 95 - 38
6 55
a 50

20 125 - 50
6 65
a 60

24 150 - 60

Hanps>xeHns B KUJ0BOJIbTax

NC «TexakcnepT: 6 nokoneHne» NHTpaHeT
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FOCT 1516.3-96 dnekTpoobopyLoBaHNE MEPEMEHHOI0 TOKa Ha Hanps>XeHns oT 1 1o 750 kB. TpeboBaHMS K 31EKTPUHECKON MPOYHOCTM

nsonaumm
lMpumeHseTcsa ¢ 01.01.1999

CTtpaHunua 28

6 75
a 65
27 170 - 65
6 80
a 80
35 190 - 80
6 95
110 - 450 - 200 230 200
150 - 650 - 275 300 275
220 - 900 - 395 440 395
a 1050 850 460
330 -
6 1175 950 510
a 1425 1050 630
500 -
1550 1230 680
a 1950 1425 830
750 -
6 2100 1550 950

* 1na MacnsiHbIX TpaHCHOPMaTOPOB TOKa KaTeropum pasmMelieHuns 1.

** YCNOBMA NPUMEHEHUS YPOBHEN M30N1AUUN YKa3aHbl B Tabnanuax 2 n 4.

Tabauua .5 - HopMUPOBaHHbIE UCMbITAaTENbHbIE HAMPSXKEHNS PEAKTOPOB C HOPMasbHON N30asALMER

McnblTaTenbHOEe Hanps>KeHne BHYTPEHHEN 1 BHELUHEN N30a5umn
rpo30BbIX KpaTKOBPEMEHHOE NepeMeHHoe
VIMMNYJIbCOB
Knacc| Ypo- LWYHTK- TOKO- | KOMMYTaLNOH- OQHOMUHYTHOE rnpu nNaaBHOM |AnUTesIbHoe
Han- | BeHb pylowmx |orpa- HOro nogbeme nepemeH-
pa- | uso- HU4K-| WMMyabca BHeLUHen Hoe
xe- | nsa- Balo- |LWYHTMPYOLWMX n3onauum BHYTpeHHen
HUA | umn** wmx peakTopoB (BO3AYLUHBIX nsonsaumm
7] BHYTPEHHEN 1 NPOMEXXYTKOB) LWYHTK-
Lyro- | BHeLWHew n3o- LWYHTUPYIOLWMX |  pYOLLMX
racs-| nauuun oTHo- peakTopoB B | PeakTopoB
LMX CUTEeNbHO CYyXOM
3eMJI1 B CYyXOM COCTOSIHUN
COCTOSHUMN
LYHTUPYOLLNX
N [yroracawmx
non- | cpe- | non- OTHOCU- [MeX Ay | TOKO-| OTHO- |Mexay
HbIA | 3aH- | HbIA TenbHo | hasa- |orpa-| cute- | dasa-
UM- | HbIA | WUM- 3eMAN U | MU* |HUYU-| NIbHO Mu*
nynbCc| UM- [Nynbc Lpyrux Balo- | 3eMnu
nynbc obmMoTOK X
a 10 10
3 40 50 40 - - 26 - -
6 18 24
a 20 20
6 60 70 60 - - 34 - -
6 25 32
a 28 28
10 75 90 75 - - 45 - -
6 35 42
a 38 38
15 95 115 95 - - 60 - -
6 45 55
a 50 50
20 125 150 | 125 - - 70 - -
6 55 65
a 60 60
24 - - 150 - - - - -
6 65 75
a 65 65
27 - - 170 - - - - -
6 70 80
a 80 80
35 190 | 220 | 220 - - 105 - -
6 85 95
110 - 480 | 550 | 480 - 200 200 | 200 | 280 - -
150 - 550 [ 600 | 650 - 230 275 | 275 | 320 415 -
220 - 750 | 835 | 950 - 325 395 | 395 | 465 600 -
a 1050 | 1175 850 395 525
330 - - - - -
6 1175 | 1300 950 460 575
a 1425 | 1550 1050 570 800
500 - - - - 425
6 1675 | 1800 1230 630 830
a 1950 | 2100 1425 750 1100
750 - - - - 635
6 2250 | 2400 1550/1675%** 900 1250

Hanps>xeHus B KnaososbTax

NC «TexakcnepT: 6 nokoneHne» NHTpaHeT
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nsonauun
lMpumeHseTcsa ¢ 01.01.1999

* lna TpexdasHbIX peakToOpPOB.
** YCNnoBus NPUMEHEHNs YPOBHEWN N30a5LMN YKa3aHbl B Tabanuax 2 n 4.

¥k B yncauTene ykKasaHbl  3HayeHus AR UCMbITaHWS  BHELWHeW un30nauun  (BO3AYLUHbIX
NMPOMEXYTKOB) LUYHTUPYIOLLNX PeakTOpPOB, B 3HaMeHaTesne - AN BHyTPEHHEN U30naunu.

Tabnnua .6 - HopMUpoBaHHbIE UCMbITaTeNbHbIE HAMPSXXEHWA BbliK/loYaTenel ¢ HOpMaabHOM n3onaLmen
HanpskeHus B KMaoBosibTax

McnblTaTeNlbHOE Hanps>KeHne BHYTPEHHEWR 1 BHELUHEeN N30naunn
Knacc| Ypo- KOMMYTaLNOH-
Han- | BeHb | rpPO30BOro MOJIHOrO MMMyJfbCa | HOFO UMMYybCca OAHOMUHYTHOEe
pa- |u3ons- B CyXOM nepemeHHoe
xe- | unm COCTOSIHUN 1"
HuA noa poxaem3
B CYXOM COCTOSHUN noa [OXAEeM
3
oTHOCK- Mexay OTHOCU-| MeXAy | OTHOCUTENbHO Mexay OTHOCUTESNIbHO
TeNIbHO 3eM- KOHTaK- TeJIbHO |KOHTaK- 3emn® KOHTaKTaMu 3eMan n
Ly TamMy OQHOro | 3eMAN | TaMu |BblkSlOYaTenel| O4HOro 1 Toro Mexay
1N TOro xe 0LHOrO »Xe nostoca KOHTaK-
noswoca n TOro BblKJIlOYaTENeN | TamMy OQHOMO
C YpPOBHEM xe N TOro xe
n3o- nostoca nostoca
naumm mexay
KOHTaKTaMu
He no- |NoBbI- Mac- | kpome | Mac- |Kpome
BbILLEH- | LLUEH- NAHBIX | Mac- | NAHbIX | Mac-
HbIM | HbIM NAHbBIX NAHBIX
a 10 10
3 40 40 - - - 10
6 24 24
a 20 20
6 60 60 - - - 20
6 32 32
a 28 28
10 75 75 - - - 28
6 42 42
a 38 38
15 95 95 - - - 38
6 55 55
a 50 50
20 125 125 - - - 50
6 65 65
a 60 60
24 150 150 - - - 60
6 75 75
a 65 65
27 170 170 - - - 65
6 80 80
a 80 80
35 190 190 - - - 80
6 95 95
110 - 450 450 520 - - - 230 - 230 200
150 - 650 650 750 - - - 300 - 300 275
220 - 900 900 | 1050 - - - 440 - 440 395
a 1050 1255| 850 950 - 460 - 575
330 - -
6 1175 1380 | 950 1245 - 560 - 750
a 1425 1425 | 1050 1330 - 630 - 815
500 - -
6 1550 1550 | 1230 1660 - 760 - 1030
a 1950 1950 | 1425 2000 - 830 - 1250
750 - -
6 2100 2100 | 1550 2250 - 950 - 1400
L INs TPEXMOJIIOCHBIX BbIK/OYATENEn C pacrnosioXKeHneM nosocoB B obLieM bake - Takxe Mexay cocefHUMN
noJsilocamu.
2 Ans BbIKNOYaTENEN TPEXNOMOCHOMO NCMONHEHNSA - TaKXXKe MeXAy CoOCeAHNMU MoJocamu.
% 1na BbIKAOYaTENen KaTeropumn pasmelleHms 1.
4 na BbIKNOYaTENEN TPEXMOMOCHOrO UCMOJIHEHUS KJTacCOB Hanps»keHus oT 3 Ao 220 kB - Takxe mexay
coceAHUMHN Mosiocamu.
3YCcnoBma NPpUMEHEHNs ypoBHEN N30NALMM YKa3aHbl B Tabauuax 2 n 4.

Tabnuua .7 - HopMrUpoBaHHbIE UCTIbITATENbHbIE HANPSXKEHUS pa3beauHUTENEl C HOpManbHOW n3onaumen
Hanps>xeHnsa B KNWoBoJIbTax

McnblTaTeNbHOE HanpsiXKeHne BHYTPEHHEN U BHELLUHeN U3onaumnm
rpo3oBoro KOMMYTaLMOHHOOr0 OAHOMWHYTHOE NnepemMeHHoe
noJiHoro mMnynbca
MMnyJbca

BHuMaHue! O nopsiike NPUMEHEHNA OKYMEHTa CM. Apablk "MpumevaHns"
NC «TexakcnepT: 6 nokoneHne» NHTpaHeT
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Knacc| Ypo- |oTHocu-| Mexay B CYXOM B CyXOM B CYXOM nog,
Han- | BEHb | TeNbHO |KOHTaK-| COCTOAHWUM N | COCTOAHUMN COCTOSHUMN noxgem**
ps- n30- | 3emau*| Tammn noa
xe- nsa- noxpem**

HUS | Lok
OTHOCUTEJNIbHO MeXxay |oTHOCUTeNbHO MeXay |oTHOCUTEeNbHO
3eman KOHTaKTaMu| 3eman®** |KoHTakTamu 3eman*
a - 10 12
3 40 46 - 10
6 - 24 28
a - 20 23
6 60 70 - 20
6 - 32 37
a - 28 32
10 75 85 - 28
6 - 42 48
a 38 45
15 95 110 - - 38
6 - 55 63
a - 50 60
20 125 145 - 50
6 - 65 75
a - 60 70
150 165 - 60
24 6 - 75 90
a - 65 80
27 170 190 - 65
6 - 80 95
a - 80 95
35 190 220 - 80
6 B 95 120
110 - 450 570 - - 230 230 230
150 - 650 790 - - 300 315 300
220 - 900 1100 - - 440 460 440
a 1050 1255 850 950 460 575
330 -
6 1175 1380 950 1245 560 750
a 1425 1725 1050 1330 630 815
500 -
6 1550 2050 1230 1660 760 1030
750 a 1950 2250 1425 1675 830 950
6 2100 2400 1550 1800 950 1100
* Ans pasbeAuHUTENEN TPEXMOJIIOCHOr0 NCMOMHEHNS - TaKXXe MeX Ay COCeLHNMM NoscaMu.
** MNop AOXKAEM - ANS pa3beAnHUTENeN KaTeropum pasmeLenuns 1.
% YCnoBMa NpMMeHeHns ypoBHEN U30M8LUN yKasaHbl B Tabnuuax 2 n 4.
ek [INa pasbeAuHUTENEen TPEexXmnosloCHONO WUCMOJIHEHUSA KAacCoB HanpsXeHusa oT 3 ao 220 kB -
TakXe MeXay CoCelH/MM NoJicamMu.

Tabnnua .8 - HopMupoBaHHbIe UCMbITaTesIbHbIE HaMNPSXXeHWs KOPOTKO3aMblKaTeNnen, 3asemanTenein, npefoxpaHuTenen, KoMnnekcos annapaTtos, KPY, akpaHMpoOBaHHbIX
ToKonposoAaos, KTIM ¢ HopManbHOW nsonaunen
HanpskeHus B KnaoBosbTax

MicnblTaTeNbHOE HanpsiXKeHUe BHYTPEHHEN U BHELLUHEN U30aaumnm
Knacc |YpoBeHb rpo3oBoro KOMMYyTa-
Hanpsa-| usons- MOJIHOTO UMMy nbca LIMOHHOI O OLHOMUHYTHOE NepeMeHHoe
XKEeHnsA | unnbl vMmnynbca
B CYXOM COCTOSHUW noa noxaem4
OTHOCUTENBbHO | MEXAY |0THOCUTENbHO |OTHOCUTENIBHO| MeXAYy |0THOCK-| Mexay
3emantin KOHTaK- 3emMan B 3eMAnzn KOHTaK- | TeJIbHO |KOHTaKTaMu
Mexay Tamn2 | CyXoM cocTo- Mexay Tamns) |3emsunll | npepo-
KOHTaK- AHUM 1 noa KOHTaK- XpaHu-
Tamu KPY ¢ noxpem4 Tamu KPY ¢ Tenens
OQHUM pa3pbl- OQHUM pa3pbl-
BOM Ha NoJitoC BOM Ha MoJtoC
a 10 12
3 40 46 - 10 12
6 24 28
a 20 23
6 60 70 - 20 23
6 32 27
a 28 32
10 75 85 - 28 32
6 42 48
a 38 45
15 95 110 - 38 45
6 55 63
a 50 60
20 125 145 - 50 60
6 65 75
a 60 70
24 150 165 - 60 70
6 75 90
a 65 85
27 170 190 - 65 75
6 80 95

NC «TexakcnepT: 6 nokoneHne» NHTpaHeT
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cocegHMMK nositocaMu.

BCTaBKN MeXAY 3N1eKTpoaamMu.

a 80 95

35 190 220 - 80 95
6 95 120

110 : 450 570 - 230 230

150 - 650 790 - 300 315 300 315

220 - 900 1100 - 440 460 440 460
a 1050 850 460

330 - - - -
6 1175 950 560
a 1425 1050 630

500 - - - -
6 1550 1230 760

L na annapaToB TPEXMOJIIOCHOIO UCMOJIHEHUA - TaKXKe MeXay CoceHUMM Mositocamu.

2 Mexpy KOHTakTaMu O4HOr0 1 TOro XKe Montoca: NpefoxpaHuTenen Npu BbiIHYTOM NaTpoHe, Lenewn
nepBuYHbIX coeanHeHnin KPY npu pa3obLeHHOM (KOHTPOSIbHOM) MOJIOXKEHWW BbIABWXXHOIO 3/IeMeHTa.

% 1ns annapaToB TPEXMNOJIIOCHOIO UCMOJIHEHNS KNacCcoB HanpsxxeHnsa oT 3 fo 220 kB - Takxe mexay

4 Ins annapaToB KaTeropun pasmewenunsa 1 (npy 3tom ana KPY n KT - Tonbko BHe 060/104KK).

5 Mex Ay KOHTakTaMy OAHOro W TOr0 »Xe Mositoca npefoxpaHuTenen ¢ NaTpoHoM, Ho 6e3 nnasKow

61YC/I0BUSI MPUMEHEHNS YPOBHEN U3015UMN YKa3aHbl B Tabanuax 2 u 4.

Tabnnua .9 - HopMupoBaHHbIe UcnbiTaTelbHble HAaNPSXXeHUA KOHAEHCAaTOPOB CBA3MN

McnblTaTeNbHOE Hanps)xeHne BHYTPEHHER 1 BHELLUHeR
n3onauun
Knacc | YpoBeHb |rpo3oBoro KOMMYTaLOHHOro OOHOMUHYTHOE
Hanpsa-|n3onaunuu*| nonHoro VMMMNyJSibCa BHELUHEeN nepemeHHoe
KeHunsa nMnynbca | (B CyXoM COCTOSAHUN 1 MOA,
noxaem**)
Y BHYTPEHHen nsonauunn
B CYXOM nop
COCTOSAHWUN | fOXKAEeM**
a 80
35 190 - 80
6 95
110 - 480 - 200
150 - 650 - 275
220 - 950 - 395
a 1050 850 460 -
330
1175 950 510 -
a 1425 1050 630 -
500
1550 1230 680 -
a 1950 1425 830
750
6 2100 1550 950 -
*YCnoBms NpMMEHEHNa ypoBHEN N30M1ALMK YKa3aHbl B Tabanuax 2 n 4.
** Mop [OXAEM - KOHAEHCATOPOB CBSA3WN KaTeropun pasmMerteHus 1.

Tabavua .10 - HopMMUpoBaHHbIe UCMLITATE/bHbIE HAMPSXKEHWUS W30/I9TOPOB C HOPMAsbHOM U30MsLMEN, UCMbITLIBAEMbIX OTAENbHO (OT TPAaHCKHOPMATOPOB, PEakTopoB U

annapaToB)

Hanps>xeHns B KUJ0BOJIbTax

Hanps>xeHus B KnaososibTax

NcnblTaTenbHOe HanpsXXeHne BHYTPEHHEN 1 BHELLHEN N30naumm
rpo30BOro nos-
HOrO UMMy bCa BHELLHEWN rnepemMeHHoe
nsonaumm O HOMWUHYTHOE AAnTenbHoe
Knacc|Ypo-| wu3onsatopos BBO- |KOMMYTaLMOHHOIO BBOJOB BHYTPEHHEN n3onaunm
Han- |BeHb | (KpoMe BBOAOB | OB AN18 vMnynLca N3019TOPOB ons BBOLOB B CMJIOBblE
pa- | n30- | gna HenTpanu) | Hewn- BHeLUHen (kpome BBOAOB HenTpanu TpaHcdopMaTopbl U
xe- | ns- Tpa- | M30158U4N B CYXOM ONs HelTpanu) 1 LWYHTUpYIOLLME peaKTopbl
HUA | Lunn nni COCTOSIHUM U noA, B CYyXOM
k2 noxaem3 cocTosiHMK
nnoa
noxaem3
B CYyXOM COCTOSIHUN noa, NoX-
nem
a 10
3 40 - - 10 - -
6 24
a 20/282%
6 60 - - 20 - -
6 32
a 28/38%
10 75 - - 28 - -
6 42

NC «TexakcnepT: 6 nokoneHne» NHTpaHeT
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a 38/502
15 95 - - 38 - -
6 55
a 50
20 125 - - 50 - -
6 65
a 60
24 150 - - 60 - -
6 75
a 65
27 170 - - 65 - -
6 80
a 80
35 190 - - 80 - -
6 95
110 - 450/550% 200 - 200/230¢%) 200/230% 110
150 - 650 275 - 275 275 145
220 - 900/9504 400 - 395 395 230
a 1050 850 460
330 - - -
6 1175 950 510 [ IN:]
a 1425 1050 630
500 6 1550 1230 680
a 1950 1425 830
750 - - -
6 2100 1550 950
L 1ns BBOAOB HENTpanu C HEMONHOW M3onsiumen, aonyckatowen paboTy C passemseHMeM, ykasaH Kflacc HanpsxeHus obMoTku BH cmnosoro
TpaHchopMaTopa, ANA HENTPaNn KOTOPOW NpeAHasHavYeH BBOA.
2)B 3HaMeHaTesie yKa3aHbl 3Ha4YeHUs 41 OMOPHbIX N30/1IATOPOB KaTeropuin pasmeLeHns 2, 3 n 4, B YUCAUTENe - AN 0CTallbHbIX N301STOPOB.
AMop AOXKAEM - ONA N30JIATOPOB KaTeropun pasmelleHms 1.
4B YyucnmTene ykasaHo 3Ha4yeHue A1s LWMHHbIX 0Nop, B 3HaMeHaTe e - i1 OCTallbHbIX N30N1STOPOB.
5YCnoBms NPpUMEHEHNA YPOBHEN N30M1ALMM YKa3aHbl B Tabanuax 2 n 4.
§)B 3HaMeHaTesle yKa3aHbl 3Ha4eHVs A5 BBOAOB, B YNCAUTENE - A1 OCTaslbHbIX N30J5STOPOB.

MPUNOXEHUE O
(o6s3aTenbHoe) _
NnOoPSAAOK BBEOEHUA CTAHOAPTA B LEUCTBME
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