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Mpepgucnosune

1 PA3BPABOTAH: ®egepanbHbiM rocyAapCTBEHHbIM YHUTapHbIM Npeanpustuem «Bcepoccuiickuii
3N1EKTPOTEXHUYECKNA MHCTUTYT MMeHu B. W. JleHuHa» (®ryn B3N) n OTKpbITbIM aKLMOHEPHbIM 06LLECTBOM
«HayuyHo-Texkmueckuii ueHTp PCK ESC» (OAO «HTL, ®CK ESC»). WcnonHutenun: benotenoe B.MM.. lapuH B.C.
(eryn B3awW). Tumawosa /1.B.. Edoumos E.H. (OAO «HTL, ®CK ESC»)

2 BHECEH TexHuuyeckum komuTeTOoM no cTaHgaptusdaumm TK 37 «3nektpoobopynosaHue ans
nepegauyv, npeobpas3oBaHna v pacnpegeneHns aneKTposHeprum»

3 YTBEPX/IEH W BBEJIEH B JIEVICTBUE MMpukasom ®efepasibHOr0 areHTCTBa N0 TEXHUYECKOMY
perynnpoBaHuio n MeTposiornu ot 26 Hoabpsa 2012 r. Ne 1186-cT.

4 HacToswwii cTaHgapT paspaboTaH Ha ocHoBe MTOCT 1516.3-96 ¢ y4eTOM OCHOBHbIX MOMOXeHW
M3K 60071-1:2011 «KoopauHauusa usonaunu - Yactb 1. TepMuHbl, onpeaesieHns, NpuHUUnbl u npasuna»
(IEC 60071-1:2011 Insulation co-ordination - Part 1: Definitions, principles and rules), NEQ

5 BBEJEH BIEPBbIE

MpaBuna npuMeHeHWss HacTosW ero craHjapTta yctaHoBneHwol B [OCT P 1.0—2012 (pasgen 8).
WNHopmaumus 06 M3WHEHNAX K HACTosAW eMy cTaHAapTy nyb6nnkyeTcs B eXerogHoMm (Mo COCToAHUI0 Ha 1 sHBaps
TekKyly ero roga) MHchopmMaLMoHHOM yka3aTene «HauuoHanbHble CTaHAapThl». @ opuumnanbHblii Te KCT U3MEHEHWI 1
nonpaBok — B eXeMeCAYHOM (hOopLILMOHHOM yka3aTene «HauuoHanbHble cTaHAapTbl». B cnyvyae nmepecmoTpa
(3aMeHbl) AW OTMEHbl HacTOsWero crtaHgapTa COOTBeTCTByklU,ee yBeAomneHne 6GyaeT onyb6nnkoBaHO B
6nvxaiilieM  BbIMyCKe  €XEeMeCAYHOro  MH(OPMAaLMOHHOrO  ykasaTensa  «HauuoHanbHble  cTaHAapTbi».
CooTBeTCTBYO W, an MHOpMayus, yBe[OMIEHNE U TEKCThl pasMel alnTcsa Takke B WH(POPMALMOHHOW cucteme
o6l ero nosb3oBaHNa — Ha oduunanbHOM caliTe ®efgepanbHOrO areHTCTBA N0 TEXHUYECKOMY peryimpoBaHuio n
meTponorun B ceTtun NHTepHeT (gost.ru)
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HactoAwwmii ctaHgapT He MOXET 6biTb NOIHOCTbI WKW YAcTUYHO BOCNPOU3BEAEH, TUPaXKMPOBaH W
pacnpocTpaHeH B KayecTBe oduuManbHOro m3gaHnMa 6e3 paspelleHns degepanbHOro areHTcTBa no
TEXHWYECKOMY PETY/IMPOBAHNIO N METPOJIOTUM
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HAUWOHANbHBIN CTAHOAPT POCCUNCKOW OELEPALUMN

3J/IEKTPOOBOPYNOBAHWE N S/TIEKTPOYCTAHOBKW MEPEMEHHOIO TOKA HA
HAMNPAXEHWA OT 1 40 750 kB
TpeboBaHUA K 3/1EKTPUYECKOA NPOUYHOCTU U30N1ALUN

Electrical equipment and installations for a.c. voltagos from 1 up to 750 kV.
Requirements for dielectric strength of insulation

[ata BBegeHuna' - 2014 - 01 - 01

1 O6nactb NpUMMeEHeHUs

Hactosiwuii cTaHgapT pacnpocTpaHsaeTcs Ha  31eKkTpoobopyAoBaHME U 3NEKTPOYCTAHOBKU
Tpexda3HOro nepemMeHHoro Toka u4acTtotoit 50 [ TpexdasHoro (TPexnosIloCHOro) U ofHodasHoro
(O4HOMO/OCHOr0) NCMO/THEHUI Ha HanpshkeHus oT 1 Ao 750 kB. kniuMaTUYecknx UCNosHeHun Y. YXJ1. X1. T
n TC. kateropuii pasmelyenns 1. 2, 3 m 4 no FOCT 15150. pa3paboTaHHoe nocne 1 sHBapsi 2014 r.

CraHaapT He pacrnpocTpaHsAeTcs Ha:

- anekTpoo6opydoBaHve, paboTalliee B UCMbITATENbHbIX, MEAULWUHCKUX, PEHTrEHOBCKMUX,
pagvoTeEXHUYECKNX, aBTOHOMHbIX MOABWKHbLIX U APYTUX CNeunabHbIX yCTaHOBKaX;

- BEHTW/bHble 06MOTKM MpeobpasoBaTefibHbIX TpaHcopmMaTopoB U npeobpasoBaTtesibHble
peaxTopbl;

- getanu TpaHchopmMaTOpOB W peakTopoB (Hanpumep, YCTPOWCTBa MNepekloveHns OTBETB/IEHWi
06MOTOK U CBSI3aHHble C HUMW YCTPOICTBA, B T.4. YCTPOICTBA NepekNoYeHns, NocTaBnseMble OTAe/IbHO OT
TpaHcpopmaTopoB), AeTanu annapaToB (Hanpumep, LWTaHrK, TAMW, Hanpasfswwme, U3onupyloLme
MOKPbILWLKK);

- n30MAuMI0 npucoeanHeHusa (y3en BHe 6aka TpaHcopmartopa) kabens Kk o6MOTKe Mac/isHOro
cnnoBoro TpaHchopmartopa,;

- nocnefoBateNibHble W NIMHEliHbIe PerynnpoBoYHble TpaHchopMaTopsl;

- M30NAUMI0 HEeNTpasin CuA0BbIX TPaHCHOPMAToOpOB, 3a3eMIseMylo 4Yepe3 nocnefoBaTe/bHbIiA
perynnpoBOYHbIl TpaHcdopmaTop;

- M30M1ALMI0 MexX Ay TOKOBeAyLMMN YacTAMU MHOTO3aXXUMHbIX BBOAOB;

- 3N1eKTpoobopyaoBaHne, Haxogsleecs B aKcnayatauum, B 4acTu NpounakTMyeckmx UcnbiTaHni
ero usonauuu;

- BHELUHIO M30MALMI0 3NeKTpoobopyAoBaHNA U BHYTPEHHIOW M30M5LMI0 CYXUX TpaHcdopMaTopos
1 peakTopoB, NOABEPraLLyoCcs BpeAHbIM BO3eNCTBUAM ra3os, NCMAPEHU U XMMUYECKNX OTNI0XKEHWIA.

2 HopmaTuBHbIE CCbIIKK

B HacTosilweM cTaHAapTe UCNOo/b30BaHbl CCbINKM Ha cnepyloline ctaHaapThl:

FOCT P 52565-2006 Bbikntoyateny nepeMeHHOro Toka Ha HanpsbkeHus ot 3 go 750 kB. O6wue
TeXHUYEeCKMe YyCnoBus

FOCT P 52719-2007 TpaHcthopmaTtopbl cunosble. ObLLe TeXHUYeckne ycnoBus

FOCT P 54827-2011 (M3K 60076-11:2004) TpaHccopmaTtopbl cyxue. O6WuMe TexHuyeckue
ycnosus

FOCT P 55194-2012 (M3K 60060-1:2010) O3nekTpoobopyfoBaHMe U 3/1€KTPOYCTAHOBKU
nepeMeHHOro Toka Ha Hanpsbkenue oT 140 750 kB. O6Line MeTofpbl UCMbITAHUIA 3NEKTPUYECKOA NMPOYHOCTH
n3onauum

FOCT 1983-2001 TpaHcdopmaTopbl HanpshkeHus. ObLine TeXHNYECKMe yCoBus

FOCT 7746-2001 TpaHcdopmaTopbl Toka. O6LMe TeEXHUYECKME YCNOBUA

FOCT 9920-89 (M3K 694-80. M3K 815-86) SneKkTpoyCTaHOBKM NMepeMeHHOro Toka Ha HanpshxeHue
oT 3 8o 750 kB. [lnvHa nyTu yTeYkn BHELUHER n30aumum

' Ansa anekTpoo6opyfoBaHus, paspaboTaHHoro fo 1 axeaps 2014 r., geiicteyeT FTOCT 1516.3-96.

M3pgaHne oduynanbHoe
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FOCT 10390-86 3nekTpoobGopyAoBaHME Ha HampshkeHue cBbilwe 3 kKB. MeToAabl WCMbITaAHWUi
BHELUHEeN 130M1ALMN B 3arpsA3HEHHOM COCTOSIHUM

FOCT 15150-69 MaluunHbl, Npubopbl 1 Apyrue TexHudeckne usgenus. VicnosHeHus ANs pasnnyHbix
KnMMaTuyeckmx pairioHoB. KaTeropuu, ycnoBus 3Kchnyartauuu, XpaHeHWss U TpaHCNopTUPOBAaHWSA B 4acTu
BO3[eNCTBNA KnMMaTnyeckmx hakTopoB BHELUHEel cpefpl

FOCT 15543.1-89 WN3penua anektpoTexHuyeckue. OO6WMe TpeboBaHMs B 4acTu CTOMKOCTM K
KTMMaTUYECKMM BHELUHUM BO3AENCTBYIOWUM hakTopam

FOCT 15963-79 W3penusa anekTpoTeXHWYECKMe OIS pailoHOB € Tponuyeckum knvMaTom. O6uiue
TexHuyeckme TpeboBaHNA U MeToAbl UCMbITaHWUI

FOCT 16110-82 TpaHcdopmatopbl CU1oBble. TEPMUHBI 1 onNpeaeneHns

FOCT 16504-81 CwucTema rocyfapCTBEHHbIX MUCMbITaHWi Mpoaykuun. WcnbiTaHns u KOHTPOb
KayecTBa nNpoAyKumMn. OCHOBHbIE TEPMUHBI 1 ONpefeneHuns

FOCT 16772-77 TpaHccopmatopbl M peakTopbl npeobpasoBartenibHble. O6LMe TexHuyeckune
ycnosus

FOCT 20074-83 2nekTpoobopyAoBaHMe U 3NEKTPOYCTaHOBKM. MeToj M3MepeHus XapakTepucTuk
YaCTUYHbIX paspsaoB

FOCT 21023-75 TpaHcchopmaTtopbl CWI0Bble. MeToAbl M3MEPEHUI XapakTepPUCTUK YacCTUUHbIX
pa3pagoB Npu UCNbITAHUAX HaNPsHXKEHVeM NPOMBbILLIEHHON YacToTbl

FOCT 22756-77 TpaHcopmaTopbl (CUNOBbIE M HanpshKeHWs) M peakTopbl. MeTodbl WCMbITaHWIA
9/1eKTPUYECKOI MPOYHOCTN U30NALUN

MpumeuaHune - lNpyu NONb30BAHNM HACTOALWMM CTaHAAPTOM Lienecoobpa3Ho NpoBepuTb AeicTeue
CCbINIOYHbIX CTAHAAPTOB B MH(hOpMaLMOHHON cucTemMe 06Lero nosib3oBaHnsa - Ha oduuManbHOM calite degepanbHOro
areHTcTBa No TEXHUYECKOMY PeryiMpoBaHuio U MeTposiorMu no craHgaptusaumm B cetm WHTEpPHET WAnM Mo eXerofHo
nsnasaemMomy VIH(bOpMaLI,VIOHHOMy yKasatent «HauunoHanbHble CTaHfapTbl», KOTOprVI 0I1y6/'IVIKOBaH NO COCTOAHUIO Ha
1 aHBaps TeKyLl,ero roga, U no BbiNyCKaM eXeMeCsYHOro MHOopPMaLMOHHOro ykasatens «HaunoHanbHble cTaH4apTbi»
3a TeKyLLU/II7I roa. Ecnu 3amMeHeH CCbIN0YHbIN CTaHfapT, Ha KOTOprI7I AaHa HefjaTupoBaHHaA CCbl/lKa, TO pekomeHayeTcs
1cnonb3oBaTh AENCTBYIOLLYO BEPCUIO 3TOr0 CTaHAapTa C YY4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 U3MeHeHuli. Ecnu
3aMEHEH CCbIIOYHbIN CTaHfapT, Ha KOTOprVI AaHa gatnpoBaHHasA CCbl/lka, TO pekomMeHayeTcAa UCnosib3oBaTb BEPCUKD
39TOro cTaHfapta C Yyka3aHHbIM Bbille r0A40M yTBepxAeHus (NpuHATUSA). Ecnum nocne yTBepXAeHWA HacToswero
cTaHAapTa B CCbIJIOYHbIA CTaHAAPT, Ha KOTOPbIA AaHa AaTUpOBaHHas CCbiNKa, BHECEHO M3MEHEeHWe, 3aTparusaikouiee
nonoxeHue, Ha KOTOpoe faHa CCbl/lIKa, TO 3TO NOJZIOXKeHNne pekoMeHayeTcAa NpuMeHATb 6e3 ydyeTa faHHOIo n3MeHeHuA.
Ecnu ccbiNoyHblli cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NOJIOXKEHUE, B KOTOPOM AaHa CCblfika Ha Hero, pekomeHayetcs
NPUMEHATb B YacTu, He 3anaI’VIBaIOLL|,e!7I 3TY CCbIJIKY.

3 TepMuHbl 1 onpeaeneHus

B HacTosLwem ctaHgapte npumeHeHbl TepMuHbl no FOCT P 55194. TOCT 16110 n TOCT 16504, a
Takxe cnefylouiie TepMUHbLI C COOTBETCTBYIOLLMMUN ONpefeneHnsaMu:

3.1 knacc HanpshkeHus 3nekTpoobopypoBaHusa: HoMuHanbHoe MexaydasHoe HanpskeHune
3/1eKTpuYecKoli ceTun, Ana paboTbl B KOTOPOW NpefHa3HavyeHo anekTpoobopynoBaHve.

MpumeyaHus

1 Knacc HanpshxeHns 06MoTKM TpaHcdopmaTopa (peaktopa) - no NOCT 16110.

2 Knacc HanpshkeHus TpaHcgopmatopa - no FOCT 16110.

3 Knaccom HanpspkeHus 3a3emsiolero Ayroracsillero peaxktopa cuuTaeTcss Knacc HanpsKeHus
06MOTKM CUTIOBOTO TpaHcopmaTopa uan reHeparopa, B HeilTpasib KOTOPOW BK/IKOYEH peakTop.

3.2 Haubonblee paboyee HanpshkeHue 3ekTpoo6GopyAoBaHusA: Havbonbliee HanpsxeHue
yacTtoToii 50 ly. HeorpaHMYeHHO ANUTENbHOE MPUIOXKEHWE KOTOPOro K 3axumam pasHbix a3 (Nonocos)
3/1eKTPO06OPYLOBAHNA AONYCTUMO MO YCOBUAM PaGoThl Er0 U30NALMN.

MpumeuvaHue - Haumbonblee pabouee HanpshKeHWe 3N1eKTPOO6OpPYyLOBaHWS He OxBaTbiBaeT
[ONyCcTUMblE A1S €ro U30NAUUN KpaTKOBPEMEHHbIE (4/IMTENbHOCTbI0 A0 20 C) NOBbIWEHUS HaNpPsKeHust B
aBapUiHbIX YC/IOBMAX W MOBbIWEHNA HanpshxeHns yactotoi 50 Iy (AAUTENbHOCTbIO A0 8 4). BO3MOXHbIE
npy onepaTuUBHbLIX KOMMYTaUNSX, YKa3aHHbIe B NPUIOXKEHUN A.

3.3 anekTpoo6opysoBaHne € HOpMasbHOIA nsonauyuei: QnekTpoobopyaoBaHue,
npefHa3sHauyeHHOe A8 MPUMEHEHUS B 3/1EKTPOYCTAHOBKAX, MOABEPrarlMxcs BO3AEWCTBUIO [PO30BbIX
nepeHanpsxeHWn Npy 06bIYHLIX Mepax Mo rpo3o3allymTe.

3.4 3/1eKTpoobopyaoBaHue c o6neryeHHon  msonayuneit: OnekTpoobopynosaHue,
npeAHasHayeHHoe [AN1A NPUMEHEeHNs TOMbKO B 3/1eKTPOYCTAHOBKAX, He MNOABEPXEHHbIX BO3AeNCTBUIO
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rPO30BbIX nepeHanpﬂmeHmﬁ nnn B 3JIEKTPOYyCTaHOBKax, B KOTOPbIX rpPO30Bble MepeHanpsaXxeHna He
NPeBbIAT amnANTYAHOIO 3HAYEeHUsA UCMbITaTeNIbHOrO0 KPAaTKOBPEMEHHOTO (O4HOMWHYTHOFO) NepemMeHHOro
HanpshkeHus.

3.5 ypoBeHb M30M1AUUKN 3NIEKTPOOGOPYyAOBaHUA (B T.4. OOMOTKM, HelTpann 06MOTKM U T.4.):
COBOKYNHOCTb HOPMMWPOBAHHbLIX WCMbITATENbHbLIX HANPsHXKEHW, YCTaHOB/IEHHbIX B CTaHjapTe Ans
MCMbITAHUIA BHYTPEHHEN U BHELUHEl M3015aLMN JaHHOTO 3/1eKTpoo6opyAoBaHns (06MOTKM, HERTpanu MU T.n.).

3.6 anekTpuyeckasa ceTb C M30/MPOBAHHOW HoWTpanbto: CeTb, HeliTpasb KOTOPOW HO MMeeT
coefIHeHUss C 3eM/ieil, 3a WUCKNIYeHneM npubopoB CUTHANM3aUUKU, U3MEPEHUS W 3awuTbl, UMEKLLUX
BeCcbMa BbICOKOE COMPOTUB/EHME, UK CETb, HeliTpanb KOTOPOW coefuHeHa C 3eMnell yepes ayroracsawuii
peakTop, WHAYKTUBHOCTb KOTOPOrO TakoBa, YTO MpM OAHO(A3HOM 3aMblkaHUM Ha 3eMJI0 TOK peakTopa B
OCHOBHOM KOMMEHCMPYEeT EMKOCTHYIO COCTaB/IAIOLLYI0 TOKA 3aMblKaHWs Ha 3eMto.

3.7 anekTpuyeckas ceTb C 3a3eMJIeHHOl HoWTpanbto: CeTb, HelTpanb KOTOPOl coeAvHeHa ¢
3emMnieli Harnyxo Wan yepes pesncTop WM peakTop, COMPOTUB/IEHWE KOTOPbIX AOCTATOYHO Masio, 4TOObI
CYLL,eCTBEHHO OrpaHnynTb KonebaHusa nepexofHoro npotecca U obecneynts 3HauYeHue Toka, Heobxoammoe
[ANA CEeNeKTUBHOW 3aluTbl OT 3aMblKaHWA Ha 3eM0.

MpumeuaHue - CrTeneHb 3a3emM/eHUss HENTpann 3NMEeKTPUUecKoli CeTn XxapakTepusyetcs
HaMBbICLUIMM 3HA4YeHVeM Ko3h(huLMEHTA 3aMblKaHUA Ha 3eM/0 /19 CXeM AaHHOW CeTu, BO3MOXHbIX B
YCNOBUAX IKCMTyaTaumm.

3.8 K03a(hhMUMEeHT 3aMbikaHNS Ha 3em/to: OTHOLIEHME HaNpsHKEHWS HA HEMOBPEXAEeHHOoN dase B
paccmaTpuBaemMoii  Touke  TpexchasHoi  anekTpuyeckonm cetm  (06bIMHO B TOYKE  YCTAHOBKM
371eKTpo060opyAOBAHNS) NPU 3aMbIKAHUM Ha 3eMJ10 OAHOW Unn ABYX a3 K hasHOMy HanpsxkeHuo paboyeit
4acTOTbl, KOTOPOE YCTAHOBMUIOCH Obl B JAHHOI TOUYKE NPU YCTPaHeHNN 3aMblKaHus.

MpumeuaHune - TMpu onpegeneHnn KoapurureHTa 3aMblkaHUS Ha 3eM/II0 MECTO 3aMblKaHUs 1
COCTOSIHNE CXeMbl 3/IeKTPUYECKOl CeTu BbIGMPAKTCA Takue, KOTOpble AalT Haubofbluee 3HayeHue
KoahuumeHTa.

3.9 TMNoBbIE UCNbITAHNA N30NALUN 3NeKTpoobopyaoBaHMA: VicnbiTaHNA 31eKTPO06opyAOBaHNS
[JaHHOro TuMa Ha COOTBETCTBME €ero M3onAuMM TpebOoBaHUSIM TEXHWYECKON AOoKyMeHTauuu, NpoBOAVUMbIE
nocne OCBOEHWA TEXHONMOTMW ero npou3BoAcTBA WM (4ACTMYHO WAW MOJSIHOCTbIO) Mocne W3MeHeHWl
KOHCTPYKLMW, MNPUMEHSAEMbIX MaTepuasioB WIUM  TEXHONOTMM  NPOU3BOACTBA,  MOTYLIMX  CHU3UTb
3/1eKTPUYECKYI0 MPOYHOCTb N30MIALUN.

3.10 o6bmoTKa Cc nonHOW wu3onsauuei Helitpanu: O6MOTKa C ypOBHEM W30ASUUN HelTpanu,
paBHbIM YPOBHIO U301ALNN IMHERHOTO KOHLLAa 06MOTKN.

3.11 o6moTKa C HemonHoN wusonAuuein Helitpanu: OOMOTKA C YPOBHEM M30NSAUUM HelTpanm
60/1ee HU3KUM, YeM YPOBEHb U30NSALMMN INHENHOTO KOHLAa 06MOTKM.

3.12 cTopoHa Bbiclero (cpefHero, HU3LWero) HanpshxeHnsa TpaHcdopmaropa: Mo FOCT 16110.

3.13 cTopoHa HeWlTpann o6moTkn TpaHcopmaTopa: COBOKYMHOCTb TOKOBEAYLIWMX 4vacTeil,
NPUCOEAMHEHHBIX K 3aXKNMY HelUTpanu n 6amxaiilueid K HeMTpasbHOMY KOHLY YacTu 06MOTKM.

3.14 komnnekc annapaTtoB: KombuHauua AByx U 60/nee KOMMYTauMOHHbIX annapaTtos, B T. 4. C
N3MepUTENbHLIMU U/MNK 3aLMTHBIMU annapaTamu.

4 O6wwme TpeboBaHUs

4.1 O6Lme NonoXxeHns

HacToAwumii cTtaHpapT ycTaHaBnMBaeT cregylolwme BUAbl  HOPMMUPOBAHHBLIX UCMbITATENbHbIX
HanpshkeHWn (ganee - ucnbiTaTesbHble HANPSXEHUS) N30NALMUN 3NeKTPO06oPYyAOBaHUS:

- HanpshkeHns rpo3oBbIX UMMYNLCOB (Mo 4.5);

- HanpsHXXeHNss KOMMYTaLNOHHbIX UMMYbCOB (MO0 4.6);

- KpaTKOBPEMEHHbIe NepeMeHHble HanpskeHus (no 4.7): o4HOMWHYTHOe (N0 4.7.2a) v Npu NAaBHOM
nogbeme (no 4.7.26);

- ANTenbHOe nepeMeHHoe HanpshxeHue (no 4.8);

a Takke TpeboBaHus:

- K M30M1LMN Ha CTOMKOCTb B OTHOLUEHMM TenaoBoro npo6os (no 4.9);

- K U30M151LMM B OTHOLLUEHUN OTCYTCTBUS YacTU4HbIX pa3psgos (no 4.10. 5.6. 6.2.4. 7.4, 10.5.12.3.4 n
13.1.10);

- K BHELUHe 1n301aumMmn B OTHOLEHUN YPOBHA pagunonomex (no 4.11);
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- K BHELUHel U30nunn N3019TOPOB KaTeropuii pasMelteHnsa 1 n 2 npy 3arpsasHeHUN 1 YBIaXHEHUN

nosepxHocTu (no 4.12):
- [ONOMHUTENbHbIEe K W30MAUMM 3NeKTpoobopyAoBaHWA KAMMaTuyeckux wucnonHewuin T u TC

KaTeropuini pasmeweHmns 1, 2. 3 u 4. a TakKe KIMMATUYECKUX WCNOSIHEHUA Y. YXJ1 n XJ1 kateropum
pasmellieHus 2 (no 4.13).

4.2 Knaccbl HanpsxeHua anekTpoobopypoBaHus

4.2.1 HacTosiwunii cTaHAapT ycTaHaB/MBaeT TpebOBaHWA K 3/IEKTPUYECKOM NPOYHOCTU M30NALUK
3M1EKTPO06OPYAOBaHMSA K1AaCCOB HaMPsSHXKEHUS, yka3aHHbIX B Tabnuue 4.1, npegHa3HayeHHoOro Ans paboTsl B
3NIEKTPUYECKMNX CETSAX C HOMWUHANIbHBIMU U HAUBONbWUMWU  AAUTENBHO AOMYCKaeMbiMU  pabounmm
HanpsHkeHUsMU, ykasaHHbIMU B Tabnuue 4.1.

422 B HacTofAwem CcTaHgapTe TpeboBaHMA K 3/1EKTPUYECKOW MPOYHOCTM  M30MAALUM
3/1EKTPO06OPYAOBaHNA KNaccoB HanpshkeHus oT 1 Ao 35 kB ycTaHOBMEHbl UCXOAA U3 ero npefHasHavyeHus
Ans paboTbl B 3/1EKTPUYECKO ceTu, HelTpasib KOTOpPOi MOXeT OblTb Kak 3a3eMfIeHHOW, Tak u
N30/IMPOBaHHONM (KO3POMLMEHT 3aMblKaHUsi HA 3eM/1l0 He Bbllwe 1,73). a A/1s KnaccoB HanpshkeHus oT 110
[0 750 kB HeWTpanb 3neKkTpuyeckoli cetu Ao/mkHa ObiTb 3a3eM/ieHHOW (KO3(hULUMEHT 3aMblKaHUS Ha

3eM/i0 He Bbiwe 1.4).

B kunoonbTax

Tab6nuya 4.1- Knaccbl HanpsxeHns anekTpoobopyaoBaHus

Knacc Haubonblwee pabouee HomuHansHoe Haunbonbluee gnmTensbHO
HanpsKeHus HanpskeHne HanpshkeHue fonyckaemoe pa6oyee
anekTpoobopy- 3neKkTpoobopyfoBaHNA 3neKTpuyeckoli cetu HanpshxeHwe
foBaHus B 3/IEKTPUYECKOI ceTu
1 11 1.0 11
3.0 35
3 3.6 3.15 35
3.3 3.6
6.0 6.9
6 .2 6.6 7,2
10,0 115
10 120 11.0 12.0
13,8 15.2
15 17,5 15.0 17.5
15.75 175
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

MpumeuvaHue - HacToswwii cTaHAApT pacnpocTpaHseTcs Takke Ha nsonsauuto ctopod CH n HH (knaccos
HanpsHKeHUsl, ykasaHHbIX B Tabnuue 4.1) cuaoBbIX TpaHCOPMATOPOB M aBTOTpaHCOpMaTopoB, knacc
HanpshxeHnss 06MoTku BH KOTOpbIX OT/IM4aeTCcs OT yKka3aHHbIX B Tabnuue 4.1.

4.3 YuyeT  BbICOTHI YyCTaHOBKM Haj YypOBHeM MopA n TemnepaTtypbl
oKpyxalwero sosgyxa

431 McnbiTaTenbHble Hanps)KeHUs BHELLHeR W30MAuMW, ykasaHHble B HacToAlWeM cTaHaapTe,
yCTaHOB/EHbI A5 3/1eKTPoobopyA0BaHMA, NpefHa3HauYeHHOro AN paboTbl NPY HOMWHANBHBIX 3HAYEHUAX
KNMMaTuyecknx (akTopoB BHewHeil cpefgbl no FOCT 15150 m FOCT 15543.1 ans kAMMaTUYecKuX
ucrnonHeHuin Y. YXJ. XN1. T n TC kaTeropwuii pasmeuienus 1. 2, 3 u 4. npu aToM:

- BbICOTa YCTAHOBKM Haj YPOBHEM MOps - He 6onee 1000 wm;
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- BepxHee paboyee 3HaueHWe TemnepaTypbl OKpyXawolwero Bosgyxa Ans 31eKTpoobopyaoBaHus
KaTeropuii pasmelieHns 3 u 4, a Takke A1 3N1eKTPOOOOPYAOBAHUS KaTeropuy pasmelleHuss 2 BHyTpu
o6onoukn KPY. KPYH, KT 1 skpaHMpoBaHHbIX TOKOMPOBOAOB AO/MKHO ObITh He Bbiwwe 45 °C.

[lononHuTenbHoe orpaHuyeHne 3HauYeHui KNMMaTUYeckux hakTopoB B npejenax LONyweHWi no
FOCT 15543.1, ecnu 3TO HE06X0AMMO, AO/HKHO OblTb yKaszaHO B CTaHAapTax WM TEXHUYECKMX YCNOBUSAX
(@anee - ctaHfapTbl) HA 3N1eKTPOO6GOPYAOBaHME OTAE/bHbLIX BUAOB.

4.3.2 [nsa anekTpoobopyaoBaHus, npefHasHayeHHoro Ans paboTbl Ha BbiCOTE Haf YPOBHEM MOps
oT 1000 pgo 3500 M. wucnbiTatesibHble HaMNPsHXXeHUs T[PO30BbIX W KOMMYTALMOHHbLIX WMMY/bCOB W
KpaTKOBPEMEHHOE MepeMeHHOe HanpskeHue AN BHELHen M301AuuM B CyXOM COCTOSHUW, a Takke Ans
BHYTPEHHE M30NAUMN Cyxmx TpaHcopMaTopoB M PeakTopoB (3a WCKI0YeHWeM TpaHCcgopmMaTopoB U
peakTopoB C NNTON u3onauueir) Ao/MKHbI 6biTb onpeAesieHbl MyTEM YMHOXEHWS yKa3aHHbIX B HACTOSALEM
cTaHfapTe ucnbiTaTeNbHbIX HANPsHXKeHNii Ha KoadhuureHT K Bbluncnsiemslin no hopmyne:

, H
10000

rae H - BbicOTa yCTaHOBKU 3/1EKTPO0OOPYAOBAHNS HA YPOBHEM MOPS. M.

4.3.3 Ina anekTpoobopyaoBaHUsA Kateropun pasmelleHns 1, npefHasHavyeHHoro Ans pabotbl Ha
BbICOTE Hag, ypoBHemM mops oT 1000 go 3500 M. ucnbiTaTefibHble HANPsXXeHWe KOMMYTaLMOHHbIX UMMNY/1bCOB
N KpaTKOBPEMEHHOE MNepeMeHHOe HanpskeHue ANA BHELWHEeW M30nAuMu noj LOXAEM [O/DKHbl ObiTb
onpefeneHbl MyTeM YMHOXEHWS yKa3aHHbIX B HacCTOAWEM CTaHAapTe MWCNblTaTeNbHbIX HanpsXeHui Ha
KoadhuumeHT K2, Bblumcnsemsliii no oopmyne:

K2=1+05(C, - 1),
roe K, - koathduumeHT, onpegensiemMbiii no 4.3.2.

4.3.4 ina 3neKkTpoobopyaoBaHNS KaTeropuini pasmeleHns 3 u 4, a Takke 3/1€KTPO060pyA0BaHUS,
pasmeLLaemMoro BHyTpu 0605104k HerepmeTuydHbix KPY. KPYH un KTI nnv akpaHMpoBaHHbIX TOKOMPOBOA0B,
npegHasHayeHHbIX Ans paboTbl NMpU BepxHeM paboyem 3HayeHun TemnepaTypbl OKpyXatLiero Bo3gyxa
Bbile 45 “C, ucnbiTaresibHble HanpskeHWs rpo30BblX M KOMMYTAUWOHHbLIX UMMY/IbCOB U KpaTKOBpPEMEeHHOoe
nepeMeHHoe HanpsXXeHne AN1a BHELHeN N30NAL1n B CyXOM COCTOSIHUW, a Takxe 418 BHYTPeHHel nsonauum
CYyXMX TpaHChOpMaTOPOB U peakTopoB (3a WCKIHOYEHUWEM TPaHC(OPMATOPOB W pPEakTOpoB C JIMTOWA
n3onsumneit) AOMKHbI 6bITb ONpeAeneHbl YMHOXEHWEM yKa3aHHbIX B HACTOALLEM CTaHAapTe UCMbITaTeNbHbIX
HanpshxeHuli Ha koadpdpmumeHT K3, Bbluncnsemslli no doopmyne:

1+1 ~ .
300

roe T- BepxHee paboyee 3HaueHWe TemnepaTypbl OKpyxakLiero sosgyxa. °C.

MpumMmeuyaHue - B cnyyae UCNbITaHWS 3NEKTPOOBOPYAOBAHNS, YKa3aHHOTO B HACTOSLLEM MYyHKTE,
npu Temnepatype OKPYXalolWero BO3Ayxa, PaBHON YCTaHOB/IEHHOMY A/1i 3TOr0 3/1EeKTPO060pYyA0BaHUS
BEpPXHEMYy pa6ouemMy 3HAUYeHUo TeMMepaTypbl OKpYXalollero BO3Ayxa, ykasaHHasi MonpaBka K 3HaueHuto
UCTbITATE/IbHbIX HAMPSXKEHWI HE BHOCUTCSI.

4.4 YyeT aTMocepHbIX yCNOBWIA NPU UCNbITAHWU BHEWHEW M30onAuun

441 B HacTosllleM cTaHAapTe WChbiTaTeslbHble HanpshKeHWs BHELIHeN W30MAUMU yKasaHbl ANA
UCMbITaHW NPV HOPMasibHbIX aTMOCHIEPHbIX YCTOBUSIX:

aTmoccepHom gasneHun 101300 Ma (1013 mb6ap. 760 mm pT.CT.);

TemnepaType Bo3gyxa 20 °C;

abCconoTHOW BNaxHocTv Bo3gyxa 11 r/ml

4.4.2 Ecnn atmocdepHble YCNOBUA MPU UCMbITAHUN BHELUHEW W30NsSuMy 31eKTpoobopyAoBaHNa
OT/INHAKOTCA OT HOPMasIbHbIX, TO UCMbITATE/NbHbIE HAMNPSXXEHUS TPO30BbIX N KOMMYTAUNOHHbLIX UMMYNLCOB U
KpaTKOBPEMEHHOE MepeMeHHOe HarpsXeHne [O/MKHbl O6biTb NpuBeAeHbl K aTtMOCHEPHbIM YCOBUSAM Npu
ucnbiTaHum B cooTBeTcTBUM ¢ TOCT P 55194 (pa3gen 4) nyTeM yMHOXeEHUS Ha KO3dhduLUMEHT NpuBeaeHuns
K. BbluMcneHHbli no FOCT P 55194, ¢ yyeToM YyC/oBWiA €ero npuvMeHeuuss no 4.4.3 B cryyae
OHOBPEMEHHOr0 UCNbITAHNA BHYTPEHHEN 1 BHELLHER U301auuun.

4.4.3 Ycnosua npumeHeHus koadpdpuumeHta npuBegeHuss K npu OQHOBPEMEHHOM MCMbITAHUU
BHYTPEHHEN 1 BHELIHel N30N15LMN JOKHbI ObITb CNefYOWUMNA:

a) NpuW UCMbITAHWUAX HANPSHKeHUAMU rPO30BbIX U KOMMYTaLUOHHbIX UMMY/1bCOB:
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- ecnm K < 1, To npuBegeHne [AO/MKHO ObiTb cAenaHo A8 WMMY/IbCOB HamnpsXXeHWs OAHON
NoNsSiPHOCTK (TOW. NPU KOTOPOW MPOYHOCTb BHELLHEel W30M1AUMM OLEHMBAETCA KaK HavMeHbluas); Ans
UMMYNbCOB APYroi nonsipHocTn K= 1;

- ecm K > 1, TO npuBefeHMe [O/MKHO ObiTb CAenaHo Ans MMMNYNbCOB HanpshkeHus obeunx
NnoNsipHOCTEN; ecnu pacyeTHoe 3HaveHne K> 1.05. To gomkeH npuHumatbes K = 1.05;

6) npyv UCNbITAHUAX KPATKOBPEMEHHBIM MNEepPeMEHHbIM HanpsXeHneMm npuBefeHne JO/MKHO ObiTb
cfienaHo, ecnu npu UCNbITaHUN B CYXOM coCTosAAHUU K HaxoauTtcs B npefenax 0.95 - 1.05. a npu ucnbiTaHum
nog, goxaem He npesbiwaet 1.05. Ecnu K> 1,05. 1o gomkeH npuHumatbesa K = 1,05; ecnu K < 0.95. To npu
UCMbITAHUN B CyXOM COCTOSIHUW [0/IKHO NpUHUMaTbea 3HaveHne K =0.95 , a npu ucnbiTaHuu nog AOXAEM -
pacyeTHoe 3HaueHue K, onpegensemoe no 4.3.3.

4.5 NcnbiTaTeNlbHble HanNpsAXeHWs TPo30BbIX UMNY/bLCOB

4.5.1 lcnbiTaTefNbHble HanpsXXeHUs MOSIHOTO W CPEe3aHHOro rPO30BbIX WMMY/bCOB  [OJIKHbI
npeacTaBnAaTb CO6OONA, COOTBETCTBEHHO, CTaHAAPTHble TMOJMHbIA W CPe3aHHblii  rpo30Bble  UMMNYbChI
HanpsbkeHnss no FOCT P 55194 ¢ makcumanbHbIMW 3HAYeHWSAMW, YykasaHHbIMM B pasgenax 5-1 3
HacTosLero craHgapra.

4.5.2 TMpun ucnbITaHUM A0HKHbI MPUMEHATLCA:

a) 4N8 BHELWHeR n3onsaunm 3n1ekTpoobopyaoBaHus - MMMY/bCbl MONOXUTENBHOW N OTpULATENbHON
NoNSAPHOCTE;

6) ANA BHYTPEHHEeR M30nAuun 3N1eKTpoobOopyAOBaHNA - COMacHoO ykasaHuam pasfenos 5-13
HacTosLero ctaHgapra.

4.5.3 MeTofbl UCMbITAHWIA W30MAAUMU TPO30BLIMWM  MMMAY/IbCAMU W  KPUTEPUM  BblAEPXMBAHUA
ncnbiTaHnsa A0/MKHbI cooTBeTcTBoBaTb [OCT P 55194 (pasgenbl 4 m 5). a Takke cTaHgaptam Ha
3N1eKTPO06OPYyA0BaHUE OTAE/bHbLIX BUAOB.

Ecnn vHoe He yctaHoBneHo B pasgenax 5 -1 3 HacTosAwero craHgapta Wi crtaHjaprax Ha
3/1eKTPo060opyA0BaHNE OTAENbHbIX BUAOB, TO AO/KHbI MPUMEHATLCA Ceayolmne MeToabl UCTbITaHWA:

a) AN BHYTPEHHe 130nsauuM anekTpoobopyfoBaHnsa (3a WUCK/YEeHWEeM rasoHanosIHeHHoro) - 3-
yAapHblli MeTog;

6) ANSA BHeWHel U30n5uun 31eKTPoobopyAoBaHUS W BHYTPEHHE W30N5uuM ra3oHano/IHEHHOro
3/1eKTpoo6opyA0BaHUsA - 15-yaapHblii meTopa,.

4.5.4 [lonyckaeTcsi NPOBOAUTb OJHOBPEMEHHO WCMbITAHWE BHYTPEHHEW W BHELHen un3onauumn
9/1eKTPO060OPYA0BAHUS HANPSHKEHNAMU [PO30BbIX VMMMYbLCOB. Mpu 3TOM AO/MKHbI 6biThb YAOBNETBOPEHbI
TpeboBaHusA, NpeAbsABAsieMble Kak K BHyTPEHHeN, Tak U K BHELHeN M30NAuuu B OTHOLUEHWM NOSAPHOCTH,
yucna MMMysbCoOB U MX MaKCUMaslbHOTO 3HaYeHWUsi, KOTOPOe AO/MKHO ObiTb MPUHATO HanboNbWNM W3 ABYX
3HaYeHW, HOPMUPOBAaHHBIX /19 BHYTPEHHEW U BHELWHel 130naumn, ¢ y4eTOM MOonpaBk1 Ha atMocdepHble
YC/IOBUS MPU UCTIbITAHUN.

4.6 NcnbiTaTeNlbHble HANPAXEHUSs KOMMYTALWOHHBLIX UMNY/NbCOB

4.6.1 Ecnv vHoe He ycTaHOBJ/IEHO B pasfenax 5-13 HacToswero craHgapra uan ctaHgaprax Ha
3/M1eKTpoobopyAoBaHNe OTAESNbHbIX BUAOB, TO UCMbITATE/IbHbIE HANPSKEHUA KOMMYTALMOHHbLIX UMMY/1bCOB
[OMKHBI NpefCcTaBNATb CO60l CTaHAapTHble anepuoAnyeckne KOMMYTauWOHHbIE MMMY/bCbl HanpsKeHWs
250/2500 no NOCT P 55194 (pa3gen 6) ¢ MakCMMasibHbIMW 3HAYE€HUAMU, yKasaHHbIMW B pa3genax 5-13
HacTosfLwero ctaHgapra.

4.6.2 Ecnv MHOe He yCTaHOBJ/IEHO B pasfeniax 5-13 HacTodwero crtaHgapra wan ctaHgaprax Ha
3/M1eKTpoo6opyAoBaHNe OTAe/IbHbIX BWAOB, TO NPU  UCMBLITAHUM  OOJDKHbI  MPUMEHATLCA  UMMNY/bLChI
MONOXUTENbBHOW U OTpULAaTeNbHO NONSPHOCTEN.

4.6.3 MeToabl WCMNbITAHWIA M30NALUN HaNPSHKEHUAMU KOMMYTaUWOHHBLIX WMMY/bCOB W KpUTepuu
BblAEPXKMBAHUA WCMbITAHUA [0MKHbI cooTBeTcTBoBatb FOCT P 55194 (pasgenbl 4 un 6). a Takxe
cTaHAapTam Ha 3/1eKTpoo6opyAoBaHNe OTAENbHbIX BUAOB.

Ecnn vHoe He ycTaHoBneHo B pasgenax 5 -1 3 HacTosWero craHgapta Wan crtaHfaprax Ha
3/1eKTpoo6opyA0BaHNE OTAENbHbLIX BUAOB, TO AO/KHbI MPUMEHATLCA CrieAyowne MeToApbl UCTbITaHWA:

a) ANnA BHYTPEHHel u30nAuMM  31eKTpoobopyoBaHNa (38 WCK/IYEHWEM ra30HanoIHEHHOIO
o6opyaoBaHus) - 3-yaapHblii MeTog;

6) ANA BHeLWHel u30nAuMM 3n1eKkTpoobopyaoBaHns (B T. 4. NpU OAHOBPEMEHHOM WCMbITAHUU
BHYTPEHHEW 1 BHELLUHeN N30M1ALMN) U NPy OTAE/bHOM UCMbITAHUM BHYTPEHHEN M30M1ALMN ra3oHanoHEHHOrO
3/1eKTpoobopyaoBanHus - 15-yaapHblii meTop,.

4.7 WcnblTaTeNbHble KpaTKOBPEMEHHbIe NepeMeHHble HanpsXxeHus

4.7.1 WcnbiTaTenbHoe KpaTkoBpeMeHHOe MepeMeHHOoe HanpshkeHve [O/MKHO MpefcTasBnsATb cobol
HanpsbkeHne yacTtotoih 50 Ty wam (MpM UCMbITAHUM CWUIOBbLIX TpaHCOpPMaTopoB, TpaHCHOpMaTopoB
HanpsHkeHNs U peaxkToOpoB HanpshkeHWem, WHAYKTUPOBAHHLIM B WUCMbITbIBAEMOM TpaHcopmarope win
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peakTope) MOBbILEHHO YacToThl, HO He 6onee 400 lU. ¢ AeliCTBYIOWMM YCIOBHbIM 3HAYEHNEM, YKa3aHHbIM
B pasfgenax 5-13 HacToslero craHgapTa.

dopma HanpsXXeHUs U MeTof onpefenieHns YCOBHOTO AeNCTBYIOWEro 3Ha4YeHUS HanpsHKeHUsa - Mo
FOCT P 55194 (pas3gen 7).

4.7.2 B HacTtoslWlem cTaHjapTe ykasaHbl WCMbITaTe/lbHble KpaTKOBPEMEHHble MNepeMeHHble
HanpsxeHus:

a) OAHOMWHYTHOE HanpshkeHwe, NpukIaAbiBaemoe K U30MALMN C BblAEPXKOA Npy HOPMUPOBAHHOM
3HaYeHun B TeueHue 1 MUH wunu gpyroro Bpemenu (5 MUH win meHee 1 muH) B cooTBeTcTBMM ¢ TOCT P
55194 (pa3gen 4);

6) HanpsbkeHWe npv naaBHOM MoAbeMe, NpuKNagbiBaemoe K M30NaunnM 6e3 BblgepXKu npu
HOPMWPOBAHHOM 3HaYEHUW.

4.7.3 MeToapl WCNbITAHUA  M30NSAUMM  KPATKOBPEMEHHBIMU NEPEMEHHbIMW  HanpsHKeHUAMu 1
KpUTEPUU BbIAEPXUBAHUA UCMbITAHWUA [OJ/DKHbI COOTBETCTBOBATb YykasaHuam 4.10 u FOCT P 55194
(pasgensbl 4 n 7). a Takke cTaHjapTaM Ha 3/1eKTpoobopyaoBaHue oTAesbHbIX BuAoB. pu atom ans
BHYTPEHHEl W BHELWHEeW W30MAUMN [O/MKHO MPUMEHATLCA OAHOKPaTHOE NPUIOXKEHNe OAHOMWHYTHOMO
NCMbITATE/IbHOrO HanpsXeHWs, ec/im MHOe He YCTaHOBJ/IEHO B pasfenax 5-1 3 HacToswero craHgapra win
cTaHgapTax Ha 3N1ekTpoobopyfoBaHNe OTAe/NbHbIX BUAOB.

4.8 NcnbiTaTeNbHOe ANIUTENIbHOE NEPEMEHHOEe HanpsaxXeHue

4.8.1 VcnblTaTeNbHOE A/MTENbHOE MNEPEMEHHOE HanpshkeHWe [AO/HKHO NpeacTaBnsaTb coboit
HanpshkeHve yactoToi 50 Iy MK NOBbILWEHHONM YacToTbl, HO He 6onee 400 Iu, C AECTBYIOWMM 3HAYEHNEM,
yKasaHHbIM B pa3genax 5-13 HacTosuero ctaHgapra.

dopma HanpshkeHusl, MeToj onpefesieHns AeiCTBYIOLWEro 3Ha4eHNs U KOHTPO/b M3MepeHuit - no
FOCT P 55194 (pa3pgen 7).

[ONNTeNnbHOCTb BbIAEPXKN UCNLITATE/IbHOIO HanpsXeHWs npu HOPMUMPOBAHHOM 3HAYeHUU yKasaHa B
pasgenax 5-13 HacTosLlero cTaHgapTa v He 3aBUCUT OT ero 4acToTbl.

4.8.2 lMpu ncnbITaHUW AIUTESIbHBIM MEPEMEHHbLIM HamnpskeHNnem LO/HKHO MPOBOAUTLCA U3MepeHue
MHTEHCMBHOCTM YacTUYHbIX paspsgos no [OCT 20074 w cTaHgaptam Ha  OTAefibHble  BuAbl
anekTpoobopyaosanusa. Kputepun BbiAepXMBaHWA WUCNbITaHUS ykasaHbl B pasfenax 5- 13 HacTosLwero
cTaHfapTa.

4.9 Tpeb6oBaHUA K M30NALWN HA CTOWKOCTb B OTHOWEHUW Tennosoro npobos

OfekTpoo6opyAoBaHNe, B U30MSAUMM KOTOPOrO BO3MOXEH TensoBol npo6oi (Hanpumep npu
OCHOBHOW OpraHWyeckoi u3onAuun), AO/MKHO BblAEpPXMBaTb UCMbITaAHWE Ha CTONKOCTb M30nsauun B
OTHOLLEHMN TENSI0BOro NPO60s NPUIOXKEHNEM K U30ALMN OTHOCUTE/IBHO 3EM/IN NEPEMEHHOIO HaNPsXXeHUs,
paBHoro 110% Hawbonbwero paboyero Hanps>keHWs npu UCMbITaHWWM 31eKTPoobopyAOBaHUA KNaccos

Hanpsbkenns oT 3 go 35 kB wam 110% Hambonbluero paboyero HanpskeHws, OefleHHOro Ha , npu
ncnblTaHUK 371eKTPoobopyaoBaHNS KnaccoB HanpskeHus 110 kB v Bbiwe.

MeTog ncnbitaHusa - no FOCT P 55194 (pa3gen 7).

[lonyckaetcs He MNpPOBOAUTL YyKa3aHHOE UCMbITaHWe, ecnn  pacyeToM, MNOATBEPXAEHHLIM
3KCMEPVMEHTOM WM npeABapuTeNbHbIMW UCCNEAO0BaHUAMM Ha MakeTax WM obpasuax C aHaslorMyHoi
KOHCTPYKLVEeR n30naunm, yCTaHOBNEHO OTCYTCTBIE ONacHOCTW TeNI0BOro nNpobos.

4.10 TpeboBaHusa K GyMaXHO-MacnsiHOW. nnToi nnu 3an0NHEeHHOW
KomMnayHgom wusonauunm u unsonduunm KPY3 B OTHOWEHWUU OTCYTCTBUA YaCTUYHbLIX
paspsanos

4.10.1 9nekTpoobopyfoBaHWE UM €ro YacTu C NNTON UM 3anofIHEHHOW KOMMayHAOM u3onsuuei
[JOJIKHbI BblAepXuBaTb UCMbITaHWE Ha OTCYTCTBUE YACTUYHbLIX PaspsfoB B ra3oBblX BKIOYEHUAX B U30NALUN
NpUIoXKeHNeM NepemMeHHOro HanpsKeHus.

4.10.2 Ecnu nHoe He ycTaHOB/IEHO B pasfenax 5-13 HacTosulero ctaHgapra uan ctaHjaprax Ha
3M1eKTPO06OpyAOBaHNE OTAENbHbIX BWAOB, TO WCMbITAHWE C U3MEPEHVWEM XapakTepUCTUK YacTUYHbIX
paspsgoB LO/MKHO MPOBOAUTHLCA MPUMNOXEHWEM K WCMbITbIBAEMON M30MALMM MEPEMEHHOro HanpshxeHus,
npeABaputesibHOe 3HaAYeHWe KOTOpOoro [AAWTeNnbHOCTbio 10 C¢  [JO/MKHO ObiTb paBHo  1317kp Ans
3M1eKkTpoobopyAoBaHMa knaccos Hanpskenus ot 3 Ao 35 kB. 1,051/Hp - ana snektpoo6opyposaHus 110 kB n

Bblle. 3aTeM HanpshKeHne JO0/HKHO ObiTb 6€3 OTK/IHUYEHNST CHUXEHO A0 3HaveHns 1.1L/KRA3  u BbigepxaHo

B TeuyeHue He meHee 1MuH. MMpu 3TOM [O/KHO MPOU3BOAUTLCS WU3MEPEHWNE UHTEHCUBHOCTW YaCTUUHbIX
paspagoB. JonycTuMoe 3HaYeHUe WHTEHCUMBHOCTM YaCTWUHbIX pas3psifioB - cornacHo pasgenam 5-13
HacTosiLLero cTaHgapTa Wav cTaHgapTaM Ha 3/1IeKTPo06opyJ0BaHNe OTAE/bHbIX BUAOB.
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4.10.3 MeTog ncnblTaHnsA, ecsiv OH He ykasaH B pa3genax 5-13 HacToswero ctaHgapra, a Takke B
cflyyae ucnbiTaHUs 3N1eKTpoobopyaoBaHUs MO 4acTaM NpuknafbiBaemMoe K 3TUM 4acTaM  HanpskeHue
LOJDKHBI BbITb yKa3aHbl B CTaHAapTax Ha 3/1ekTpoobopyoBaHme oTAeNbHbIX BUAOB.

4.11 Tpe6oBaHWs K BHeWwHel M3015LUM B OTHOWEHUN YPOBHS pagmonomex

BHewHAA n301auMa TpaHcdopmMaTopoB HamnpsHKeHUa 1 Toka, annapartoB, KOHAEHCATOPOB CBA3N U
M301ATOPOB KnaccoB Hanpshkenusa 110 - 750 kB po/mkHa y[oBNeTBOpPATb TpebGOBaHWIO HacTosLLEero
cTaHfapTa B 4acTu A0NYyCTUMOro YPOBHA paanonomex.

MeToabl UcnbiTaHUn AOMKHBLI cooTBeTCTBOBaTL TOCT P 55194,

YpoBeHb paguonomex He fo/mkeH npesbiwats 2500 mMkB (68 oB oTHocuTenbHo 1 MkB). MeTtogabl
U3MepeHNii YPOBHA pajuonomMex AO/MKHbl ObiTb YCTaHOB/EHbI B CTaHAapTax Ha 3n1eKkTpoobopypoBaHue
OoTAeNbHbIX BUAOB.

4.12 Tpeb6oBaHUSA K BHEWHEWN WU30ONSALUM 3N1eKTpoobopyfOBaHUSA KaTeropui
pasmeweHna 1 n 2 npu 3arpsA3HeHUN N yBNAXHEHUN MOBEPXHOCTHU

[NvHy nyTu yTeyku BHELIHel M30nsuuKM 31eKTPoobopyaoBaHusa onpeaensioT Mo HOPMUPOBAHHOM
yaenbHoli anuHe nytm yteuykm no FOCT 9920 B 3aBUCMMOCTM OT CTENEHM 3arps3HeHus paioHa
aKkcnayaraymm.

Bbi6op pauumoHanbHOro npodunsa pebep BHeELWHel m3onauum (M3onatopa) crepyeT NpPoBOAUTH MO
cTaHgapTam Ha KepammyeckMe W CTeK/SHHble, a Takke MOo/MMepHble W30NATOpbl Ans  paboTbl B
3arpsA3HeHHbIX YC/I0BUAX.

MpaBunbLHOCTb BblGOpa paunoHanbHoro npocuns pebep BHeLLHeW n3onauuu
3N1eKTpoo6opyAoBaHMa (M301STOPOB U U30/ALMOHHBIX MOKPbILEK) MPOBEPSAIT MCNbITAHUAMW B YC/IOBUAX
WUCKYCCTBEHHOIO 3arpsisHeHWss U yBNaXHeHWUs. [lpu 3TOM BHEWHAS UW30NAUMsA [O/DKHA BblAepXuBaTb
ucnblTatesibHble MNEepeMeHHble HampshKeHus, ykasaHHble B Tabnuue 4.2, a ypaenbHas MNOBEPXHOCTHas
NPOBOAVMOCTb C/I0S1 3arpPA3HEHNS A0/MKHA ObiTb HE MeHee ykasaHHOW B Tabnuue 4.3. MeToabl UCNbITaHWi
[OMKHbI cooTBeTcTBOBaThH MOCT 10390.

MpumeyvaHus

1 VcnbiTaHna BHeLHeN n30nAuMn anekTpoobopyfoBaHma no 4.12 fonyckaetcs He NPOBOAUTL B
cfyyae, ecn KOHCTPYKTUBHbIE TeoMeTpuyeckme napameTpbl, BKIOYAsA A/IMHY MYTU YTeuku, AaHHOro
nsonatopa (M30NALUMOHHOW MNOKPLILWKA) WAEHTUYHbI  KOHCTPYKTWBHLIM FE€OMETPUYEeCcKM napameTpam,
BKMOYasA OAVHY NyTW YTeukn, Apyroro usonsatopa (M30MAUMOHHON MOKPbILWKK), YCNELWHO WCMbITAHHOIO
paHee. B 3TOM c/iyyas NpoBOAUTCA NPOBEpPKa AMIMHbLI NMYTU YTEUKN.

2 N301AUMOHHbIE KOHCTPYKUMKN knacca Hanpshkenus 500 kB v Bbiwe, cocToswme n3 AByx u 6onee
3/1EMEHTOB (OAMHAKOBbLIX WM pas3HblX MO CTPOWUTENbHON BbICOTE W APYIMM  KOHCTPYKTMBHBIM
reomeTpuyeckvuM napameTpam, npefHasHauyeHHbIX A1 JKCnayaTauum B palioHe C TOW e CTeneHbio
3arpA3HeHNs, 4YTO U yKa3aHHble W30MALMOHHbIE KOHCTPYKLUW) AOMYCKAETCA MCMbITbiBATb MO3/IEMEHTHO C
yyeToM pacnpegfeneHuns HanpsxkeHusi. Mpy 3TOM CymMa HOPMUPOBAHHbIX UCMbITATENbHbIX HANPSXXEHWIA Ans
KaXXA0ro afieMeHTa go/kHa 6biTb He MEHEee HOPMUPOBAHHOTO MCMbITATE/IbHOTO HANPsSHXKeHUS KOHCTPYKLUMKN B
Lesiom.

Ta6nuua 4.2 - WcnbiTatenbHble NEPEMEHHbIE HANPSXXEHUS BHELUHER M30n5uMn 31eKkTpoobopyaoBaHms
KaTeropuin pasmeuieHmss 1 u 2 B 3arpsi3HEHHOM W YBNA@XHEHHOM cocTosHuM ans | - IV creneHeii
3arpsAsHeHus
Knacc HanpsxeHus

anekTpoobopygoBaumsa, 1 3 6 10 15 20 24 27 35 110 150 220 330 500 750
kB

VcnbiTatensbHoe
HanpshkeHune.kB,He 12 4 7 10 15 20 24 26 33 80 110 160 230 335 505
MeHee
Ta6bnuua 4.3 - HopmupoBaHHas ypAenbHas MOBEPXHOCTHAS MPOBOAMMOCTb CNOS  3arpsA3HeHns B
3aBMCUMOCTY OT CTEMEHWN 3arpsA3HEHNS N KaTeropyun pasmMeLleHns 31eKTPoo6opyA0BaHNA
Kareropus pasmeluerua no FrOCT 15150 | Il 1 \Y,
HopmuposaHHas yfenbHas noBepxHOCTHas NpoBoAMMOCTb
CNos 3arpa3HeHnsa Ana kareropuu pasMeweHuns 1. MkCMm. He 5+0.5 10+1 20 2 30 =3
MeHee
HopmMupoBaHHas yaenbHas NOBEPXHOCTHAA NPOBOAVMOCTb
CNos 3arpsA3HeHns 4aa Kateropun pasmelteHms 2. MKCM. He 2+0.5 7+1
MeHee
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4.13 fononHuTtenbHble Tpe6oBaHuA K umsonauun snekTpoobopypgoBaHus
KnuMmaTmnuyeckmx ucnonHeHuii T n TC, a Takxe Y, YX/1 n XJ1 kKaTeropunm pasMmeweHns 2

4.13.1 W3onsauua 3nekTpoobopydoBaHWs  KauMaTuyeckux ucnonHenuin T un TC  kateropwii
pa3smelleHusa 1. 2, 3 n 4 gomkHa yaosneTsopsaTb TpeboBaHnsam MOCT 15963.

4.13.2 V3onsauus anekTpoobopyAoBaHUSA KauMaTMyeckux ucnonHeHuidi Y, YXJ1 u XJ1 kateropum
pasmelleHns 2 fo/mKHa YA0BNeTBOpPATb TpeboBaHMAM yyeTa KOHAEeHCauun Bnaru, KoTopble AO/MKHbI ObiTb
YCTaHOB/IEHbI B CTaHAAPTaxX Ha 3/1eKTP0060pYyAOBaHNE KOHKPETHLIX BUAOB.

MpumeuyaHue - TpeboBaHusA, onpeaesisieMble KOHAEHcaUWEl Bnaru, He AO/IKHbI NPeabaBASTbLCS
K 3/1eKTP0060pYA0BaHMI0 KaTeropuy pasMelleHus 1, npuMeHsieMoMy B pacrnpeaesnnTesibHbIX YCTpoicTBax
KaTeropuy pasMeLLeHus 2.

4.14 Tpeb6oBaHuA K U3oNsAuMM Uenei ynpaBneHUsa M BCNoMoraTenbHbIX Lenei

4.14.1 N3onsaumsa uenei ynpasfeHns W BCNOMOraTesibHbIX Lenei, a Takke UX 31eMeHTOB A0/HKHA
BblAepXuBaTb MPUIOXKEHHOEe OT MOCTOPOHHEro WCTOYHMKA WUCMbITATe/IbHOE MepeMeHHoe HanpshkeHue,
paBHoe:

- 2 kB - pgns anekTtpoobopygoBaHus knacca HanpsbkeHuss 500 kB u Huwke Bcex KaMMaTUyeckux
UCNOJSTHEHUIA, 3a ncknoveHmem T n TC;

- 2,2 kB - pgna anektpoobopyAoBaHua knacca Hanpsxenua 500 kB n Huxe kaumaTuyeckux
nucnonHexunin T n TC;

- 3kB - onsa anektpoobopyfoBaHus knacca HanpsbkeHus 750 kB.

Yka3aHHOe ucnbiTaTeslbHOe HanpshKeHue J0/KHO ObiTb MPUIOXEHO NOOYEPESHO MEXAY:

a) TOKOBeyLMMN U 3a3€M/IEHHBIMW YacTAMU;

6) TOKOBEAYLMMM YaCTAMMN pasHbIX Lenen;

B) Pa30MKHYTbIMU KOHTAKTaMun 3/1IEMEHTOB OAHOW 1 TOV Xe Lenw.

OnnTenbHOCTb BbIAEPXKKN UCMbITATENIbHOTO HAMPSXEHUS A0/DKHA 6blTb paBHa 1 MUH.

MpumeuvaHusn

1 WcnbiTaHve MPUIOXKEHHbIM OT MNOCTOPOHHEr0 UCTOYHUKA OAHOMUHYTHbIM  MNEepeMeHHbIM
HanpsXeHveMm SABMSAeTCA WUCMblTaHWEM OAHOBPEMEHHO Kak BHYTPEHHEW, Tak W BHeLHeil u3onauuu uenen
ynpaB/fieHns 1 BCNOMOraTefbHbIX Leneil.

2 WcnbiTaHne no nognyHkTam 6) v B) AOMyckaeTcA He NPOBOAWUTL MPW YCNOBWUW rapaHTUpoOBaHUsS
npeanpusaTMeM - U3roTOBUTENIEM 3NEKTPOO6OPYAOBAHNA HEOBXOAMMOro KayecTsa N3oNauuu.

4.14.2 Ecnu Kakve-nnbo anemMeHTbl Leneli CornacHo ctaHjaptam, B COOTBETCTBMM C KOTOPbIMU OHU
N3rOTOB/EHbI, HE [ONYCKAOT UCMbITAHNSA HANPSHXXEHUSAMM, yKasaHHbIMU B 4.14.1, TO ucnbiTaHne MOXeT BbITb
NpoBefieHO NPU APYrNX 3HAYEHNAX HANPSXKEHNUA MO COracoBaHNI0 Mexay U3roToBuTesnieM n notpedutenem.

4.15 Bwuabl mcnbliTaHui

4.15.1 WN3onAuma 31eKkTpoobopyAoBaHUA [O/MKHA ObiTb NOABEpPrHyTa TUMOBLIM', NEPUOANYECKUM
(ecnn  aTO ycTaHOBMEHO B CTaHjapTe Ha fJaHHOe 37eKTpoobopyAoBaHMe) W MPUeMO-CAATOUHBIM
ucnblTaHnaM. McnbiTaHua AO/KHbI NPOBOAUTHLCA Ha MOSHOCTHIO COOBPaHHOM 3neKkTpoobopyAoBaHuM, 3a
NCKNIOYeHneM cny4daen, ykasaHHblx B TOCT P 55194 (pa3gen 4).

4.15.2 TUNOBbIM UCMbITAHNAM AO/HKEH OblTb NOABEPrHYT KaXblii HOBbIA TUM 3/1EKTPO06OPYAOBaHNSA
Ha COOTBETCTBME 3/1IEKTPMNYECKON NPOYHOCTU ero usonsAummn Bcem TpeboBaHNAM HaCTOSALLero cTaHaapTa.

TUNOBLIM  UCMbITAHUSAM  NOABepraeTcs  rofI0BHOW  o6paseu wam  obpasew, W3  nepsoi
Npou3BOACTBEHHONM NapTuv. [na 31ekTpoobopyoBaHMS MaccOBOro NPOM3BOACTBA (Hanpumep, U30/1ATOPOB
Knaccos HanpshxeHnus oT 3 Ao 35 kB) TMNOBLIM MCMbITAHUAM MOTYT GbITb MOABEPTHYTHI HECKONBKO 06pas3LoB,
eCc/I1 3TO YKa3aHo B CTaHAapTax Ha 3N1eKkTpoobopyaoBaHne OTAE NbHbIX BUOB.

MpumevaHnsa

1 Ecnv KOHCTPYKUMS M TEXHOMOTMYECKUA NPOLEecc U3roTOBMEHNS U30NSALMU 3N1EKTPO060pYyA0BaHMA
HOBOrO TWMa WAEHTUYHbI KOHCTPYKUMW W  TEXHONOTMYECKOMY MpOLEecCy W3roTOBAIEHUSA  M30M1ALUN
3/1eKTPo06opyA0BaHNSA APYTOro TUNa, paHee BblJepXaBLUero TNOBOe UCMbITaHWe, TO NPOBEAEHNA TUNOBOIO
ncnblTaHNsA 31eKTpoobopyfoBaHUSA HOBOroO TUNa He TpebyeTcs.

2 WcnbiTaHne noA AOXAEM BHELUHEW W30NSUMW 3/1eKTPo060pyAOBaHNSA, VMEIOLEro OCHOBHbIE
aKTMBHble  4acCTW, PpacnofioOXeHHble B MeTa//iIMyeckolh 060/04Yke U MpucoednHsemMble  yepes

Bce ykasaHusi HACTOSILLEro cTaHaapTa no TMNOBbIM UCNbITAHUAM, NPOBOAVMbIM B NMOSIHOM 06beMe, OTHOCATCS Takke K
NPMEMOYHBIM 1 KBaNNUKaLMOHHbIM UcnbiTaHnsaM no FTOCT 16504.
9
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CaMOCTOsITe/IbHblE BBOAbI, [AOMYCKAETCS HE MPOBOAWTbL, EC/N WUCMbITAHNE BHELWHel W30/ BBOAOB Mog,
[lOXAEM NPOBEAEHO OTAE/NbHO.

4.15.3 TunoBoe ncnbiTaHNe JOMKHO 6bITb MPOBEAEHO B CyYaAX U3MEHEHWS KOHCTPYKLMMN N30N58L MK
n/Mnn TEXHONMOMMYECKOro npouecca U3roToBNEHUS 3/1eKTPOOBOPYyA0BaHUSA, a TaKke 3ameHbl NMPUMEHSEMbIX
mMaTepuasioB, €C/iM yKa3aHHble N3MEHEeHWS MOryT CHU3WUTb 3/IeKTPUYECKYH0 NPOYHOCTb u3onAuun. Obbem
UCNbITAHWA YyCTaHaBNMBAETCA MNPeAnpPUATUEM-U3TOTOBUTE/IEM B 3aBUCUMOCTM OT XapakTepa [AaHHbIX
N3MEHEHWIA.

MpumeuyaHue - MNpoBeAeHNs TUNOBOIO UCMbLITAHUSA He TPeBYeTCs B CAydasix, €C/IM KOHCTPYKLUS 1
TEXHOMOrMYeckunii NpoLecc W3roTOBMEHWUS U30MSLMU, a Takke UX U3MEHEHWEe WM 3aMeHa NpUMeHsieMbiX
mMaTepuasioB A8 [AHHOTO 3/1eKTPOO6OPYAOBaHUS, MNOA/EXallero TUMOBOMY WCMbITAHWIO B CBS3U C
yKa3aHHbIMW VU3MEHEHUAMU, UAEHTUYHbI MO NepeynucneHHbIM (hakTopam Apyromy 3/1eKTpoo60opyoBaHuio,
YCMEeLHO BbiAepXaBllemMy TUMNOBOe (B T. Y. B CBSA3U C yKasaHHbIMU M3MEHEHWSIMU) UM MEepUoAnNYecKoe
UcnbITaHme.

4.15.4 TlepuoanyecknM WCMbITaHUAM [OSKEH 6biTb MOABEPrHYT KaXAblli BbIMyCKaeMblid  TvM
3/1eKTPo06OPYAOBaHNSl, B CTaHJapTax Ha COOTBETCTBYWOLWME BWAbl KOTOPOrO YCTaHaBMMBAETCH WX
HEO6X0AMMOCTb 1 NEPUOANYHOCTb. K NepuoamyeckuM UCNbITaHWsIM OTHOCSATCA BCe TpeGoBaHMs HaCTOsLLero
cTaHAapTa, YCTaHOB/IEHHble ANs1 TUMOBbLIX WCMbITAHUA, €cu KMHOe He ykasaHo B pasgenax 5-13
HacTosLLero cTaHgapTa UM cTaHfapTax Ha 31eKTpoo6opyLoBaHNe OTAE/NbHbIX BUAOB.

MpumeuvaHuna

1 EcCnM KOHCTPYKUMA W TEXHOMOTMYeckuid npouecc W3roTOBMEHUS U30NALMKU  MOANexallero
nepuoanyeckomMy MCMbITaHNI0 OAHOTO 31eKTPO06oPYAOBAHUSA ULEHTUYHBI KOHCTPYKLUKN 1 TEXHONOTMYECKOMY
npoLeccy U3roTOB/IEHUS [PYroro 3/1eKTpoo60opy0BaHNs, paHee BblfepXxasLllero TUNoBoe WUCnblTaHne (ecnu
He WCTeK CpPOK NepuoauyvHOCTU) WU MNepuoamnyvecKoe WUcnbiTaHue, TO MNPOBEAEHUS MepPUoaMNYEeCcKoro
UCMbITAHUS U30NALMWN JAHHOTO 3/1EKTPO06OPYAOBaHNA He TpebyeTcs A0 HACTYN/JeHWs cpoka npoBefeHus
oyepeHbIX Nepnoamnyecknx UCTbITaHWA.

2 Ecnn B KOHCTPYKLMWN 3NeKTpoo6opyA0BaHNA He NMPOV30LLII0 U3MEHEHW, BAVSAIOLWMX Ha MPOYHOCTb
BHELUHEeN 130M15LuM, TO NPOBEAEHNS NEPUOANYECKUX UCTIbITAHUIA NOA AOXAEM He TpebyeTcs.

3 lMepuoguueckoe wucMbITaHWe W30MAALUM 3/1EKTPOO6OPYAOBaHNA Ha CTOMKOCTb B OTHOLUEHWUU
TensioBoro npobosi He NPOBOAUTCA, €CNMN 3TO YCTAHOBEHO B CTaHAAPTE Ha faHHOe 3/1eKTpoobopyAoBaHue.

4.15.5 Kaxpblii o6pasel 3nekTpoo6GopyaoBaHUs MpW BbiMycke C NPeanpusTUS-U3roToBUTENs
[JOMKeH 6biTb NOABEPrHYT NPUEMO-CAATOYHbIM WCMbITAHUAM €ro U30MsuuKM, 06beM KOTOPbIX [O/MKEeH

COOTBETCTBOBAaTL YyKasaHuAm pasgenos 5 - 13 HacToAwero craHjapta waM cTaHjaptam  Ha
3N1eKTPo060opyA0BaHNE OTAE/NbHbIX BUAOB.
4.16 MoBTOpeHMe uUCNbITAHWA Ha nNpeanpuaTUM-u3roToBuTene. MNpoBepeHune

ncnblTaHUm y notpebutens

4.16.1 Mpu nosTOopeHuM MO TpebOBaHWIO 3akasumka Ha NpPesnpuATUN-U3roTOBUTENE WCMbITAHWI
9/1eKTPO060OpYA0BaHMA MO MporpaMMe MpUemMo-CAATOYHbIX WCMbITAHWA WCNblITaTeNbHOE HanpsxeHue (3a
UCKNIOYEHNEM ANTENbHOTO MepeMeHHOro) [O/HKHO COCTaBNATb MO OTHOLIEHWIO K YCTAHOB/IEHHOMY B
HacToALEeM cTaHAapTe 3HAYEHUIO UCMbITATE/IbHOTO HanpsXeHus:

- 100% - pnsa anekTpoobopynoBaHMA BCEX BUAOB KIaccoB HanpsxeHus oT 3 go 15 kB un gns
Kepammnyecknx n3osiATOPOB BCEX KACCOB HaMpPsKeHUA:

-90% - p[na 21eKkTpoo6opyaoBaHusA, 3a WUCKIOYEHWEM Kepamuyeckux W30NSATOPOB, K/1accos
HanpsyxeHusa oT 20 o 750 kB.

MpumeuaHne - YkasaHUe O CHWXEHUW UCMbITATENbHOTO HanpsbkeHus o 90% HOPMMPOBAHHOTO
3HAYEHUA He OTHOCWUTCS K WCMbITAHUAM, MNOBTOPSEMbIM Ha NPeAnpUATUM-U3rOTOBMUTENE MOC/e YCNeLHo
NMPOBEAEHHOr0 WCMbITAHUA 3N1EKTPOOGOPYLOBAHUS B C/lyyae U3MEHEHWI ero U3onsuuu, BT.Y.. B CBSI3U C
3aMeHoli y3na wAuM  getanu, UTO MOIN0 MNOBAUSITE Ha  3MEKTPUYECKYD MPOYHOCTb  M30M1ALUM
3N1eKTPo06OopyAOBaHUS.

4.16.2 [onyckaeTca npoBejeHne Yy notpebuTens WCNbITAHUS OAHOMUHYTHbIM MNepeMEeHHbIM
HanpshxeHnem 3/1eKTpoobopyA0BaHus, He BBOAMBLLETOCA B 3KCM/yaTauuio U HaxoAAWerocs B NPUrogHom
AN paboTbl COCTOAHWUM; NPU 3TOM UCMbITATENIbHOE HaNpsHXXeHne 31eKTPoobopyaoBaHna (3a UCKIYeHneM
Kepamuyeckux W30nATOPOB) He A[O0/MKHO npeBbiwatb 90%. a kepamuyeckux usonatopoB - 100%
UCNbITATE/IBHOTO  HAaMpPsHKeHWs, YCTAHOB/IEHHOrO B HACTOSWEM CcTaHfapTe QA8 COOTBETCTBYHOLENO
3/1eKTpoobopyAoBaHuA. ANNTeNbHOCTb MPUIOXKEHNA UCMbITATENIBHOTO HaMPSXXeHNa Ao/HkHa 6biTb He 6onee
1 MWH BHe 3aBNCMMOCTU OT BMAA OCHOBHOI U30MIALUN.
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B cnyuyae npoBegeHus y noTpebuTens ncnbiTaHUn 3NekTpoobopyaoBaHua knacca HanpshkeHus 330
KB 1 Bbllue nporpamMma WCMNbITaHWn A0MKHA ObiTb cornacoBaHa C NpeanpusTMEM - U3roTOBUTENEM
3/1eKTPO060OPYAOBAHUS C YHETOM ykasaHuii pasfenos 5- 13 HacTosAwero ctaHjapta Wiy cTaHAapToB Ha
3/1eKTpoo6opyAoBaHNE OTAENbHbIX BUAOB.

4.17 YcnoBus NPUMEHEHUS ypoOBHel M30AALUN

B HacTosiwem ctaHgapTe AN OTAENbHbIX BUAOB 3/1€KTPOO6OPYAO0BAHMSA W KNACCOB HanpshkKeHus
HOPMVPOBAHO HECKOMbKO YPOBHEN M301ALMKU, YCNOBUS NPUMEHEHNS KOTOPbIX NPUBEAEHbI HUXE.

- YPOBeHb n3onsauuu (a) - AN aNekTpoobopyaoBaHusa ¢ 06/1eryeHHo nsonaunen;

- YPOBEHb M30M5LUK a - A5 9NeKTPoo6opyL0BaHNA C HOPManbHOl n3onsauuei;

- ypoBeHb u3onauum 6 - ANA 3N1eKTPoo6opyL0BaHWA C HOPMasbHOW U3015uMel No CornalleHuto
MexXay n3rotoButesnem n notpebutenem.

Bbl6op ypoBHei n3onaumm (a), a uam 6 oCyLLecTBAAETCA NCXOAA U3 MPUHATON CUCTEMbI 3aLlUTbl OT
nepeHanpskeHnii 1 BO3MOXHbIX Npu paboTe 3/1eKTPoo6opyf0BaHNA YPOBHEN [PO30BbIX W BHYTPEHHUX
nepeHanpshkeHwui.

5 Tpe6oBaHMA K M30/ISILUN CUIOBbLIX TPAHC(OPMATOPOB U PeakTopoB

5.1 O6bwune ykaszaHus

5.1.1 TpeboBaHMsA HacTOSLLEro pasfena, ecinm He ykasaHO WHOe, OTHOCATCH K KaXAoW M3 CTOPOH
BbICLUEro, CPeAHEero v Huawero HanpsixeHuii (BH, CH n HH cooTBETCTBEHHO) CUI0BLIX TpaHCOPMAaTOPOB.
Mop w3onauneli o6moTok BH. CH 1 HH nnn HeilTpanu o6MOTKM MOHMMaeTcs u3onsaums ctopoH BH. CH u
HH nnn cTopoHbl HelTpanu 06MOTKM COOTBETCTBEHHO.

5.1.2 W3onauma o6MOTOK knaccoB HanpskeHns 3 - 220 kB m 330 - 750 kB cunoBbIxX
TpaHchopMaToOpOB AO/MKHA BbIAEPXKMBATL HANPSXKEHUS, YKa3aHHble B Tabnmuax 5.1 1 5.2 COOTBETCTBEHHO.

5.1.3. M30onauuss o6MOTOK KnaccoB HanpsxeHua 3 - 750 kB peakTopoB [O/KHA BblAepXuBaTb
HanpseHus, ykasaHHble B Tabnvue 5.3.

5.1.4 W3onauma o6bmoToKk HH Cc HOMUHa/IbHbIM  HanpskeHvem Hwxe 3 KB  cunoBbixX
TpaHchopmMaTopoB, CUTHA/bHBIX 0OMOTOK AYroracsilux peakTopos, U30NALNUA HenTpanam o6MOTOK CUNOBbIX
TPaHCOpPMaToOpOB U LWYHTUPYIOLWMX PEeakTopoB, He Jonyckakouwas paboTy C pas3emfeHvem HeiTpanu, a
Takke n3onaunsa uenei ynpasneHusi, 610KMPOBKM 1 CUTHaNM3aumm TpaHcopMaTopoB U PeakTopoB AO/HKHA
BblAEpXnBaTb NPUIOXEHHOE OJHOMUHYTHOE NEepeMeHHOe HarnpsxeHve.

5.1.5 Tpeb6oBaHue K UCMbITAHUAM HaNPsHXXEHUSAMU FPO30BbIX UMMY/IbCOB HE OTHOCUTCA K:

- 3/1eKTpOneYHbIM TpaHchopMaTopaMm C HOPMasnbHOW M30MALUMeR KnaccoB Hanpsxenusa oT 1 go 15
KB BK1OUNTENBHO;

- npeo6pasoBaTtefibHbiM TpaHcdopmartopam, Ans kKotopbix no FOCT 16772 He Tpebyetcs
npoBefeHNs NCMbITaHWA HaNPSXXEeHUSAMU rPO30BbIX UMMNY/bCOB.
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Tabnuua 5.1 - VcnbiTaTenbHble HaNpPsXXeHUs1 CUI0BbIX TPAHCOPMAaTOPOB KNaccoB HanpshxeHus 3 - 220 kB
McnbiTaTeNbHOE HanpshkeHWe BHYTPEHHEN 1 BHeLHel nsonsauymu. kB

AnnTeNbHOE
rPO30BbIX MMNY/bCOB KpaTKOBPEMEHHOE NEpPEMEHHOE nepemMeHHoe
0fJHOMUHYTHOE npu N1aBHOM Mogbeme
*8 KEKAOTO Tpex BHELWHel n301suumn .
"S  TUHEW-HOro COeAWMHEHHbIX  3aXxuma BHYTpeHHen
of 3akUMa BMecTe HellTpa- BHYTPEHHE n30nsLumn (Bo3aywHbIX 13018
t% 1 (nooue- NUHERHbIX n3 MPOMEXYTKOB) B CyXOM
COCTOSIHUM
§ peaHo) 3aXUMOB 4
C S
vt 3 S efx sx . wi y s
O D N A L e
B S E 3 ¢ £ ¥mo Ea § 8 [ x T &
s - § % g 1 £ 828 38, & 8¢ %o § 8%¢
s oz . s g2y §ss 5 gf . gE2
R 3 1 = £¢%f B e g8 p* ¢ £8¢
T z T S z =52 ECE S s s 2 SO s
s o 3 o T3 XX ) g | £°38
= g = 8 & Efs 28 b EE 'S no & E
© © o o o
1 2 3 4 5 6 7 8 9 10 1 12 13 14
3 {@) 20 - 20 20 - 10 - 10 -
a 40 50 40 40 50 10 - 10 26 26
6 40 50 40 40 50 18 - 18 26 26
6 (a3 40 - 40 40 - 20 - 20 -
a 60 70 60 60 70 20 - 20 34 - 34
6 60 70 60 60 70 25 - 25 34 - 34
10 (@ 60 - 60 60 - 28 - 28 - - -
a 75 90 75 75 90 28 - 28 45 - 45
6 75 90 75 75 90 35 - 35 45 - 45
15 @ 75 - 75 B 38 : 38 - ; :
a 95 115 95 95 115 38 - 38 60 - 60
6 95 115 95 95 115 45 - 45 60 - 60
20 (@ 9 - 95 95 - 50 - 50 - - -
a 125 150 105 125 150 50 - 50 70 - 70
6 125 150 105 125 150 55 - 55 70 - 70
24 a 150 175 - 150 175 60 - 60 80 - 80
é 150 175 - 150 175 65 - 65 80 - 80 -
27 a 170 200 - 170 200 65 - 65 90 - 90 -
6 IHIIFSIil - 170 200 70 - 70 90 - 90 -
35 a 190 220 140 190 220 80 - 80 105 - 105 -
6 reAaresn 140 190 220 85 - 85 105 - 105 -
110 a - 200 - 200 200 100 280 - 135 -
150 a - 275 - 230 275 130 320 415 195 -
220 a kArenqg - 400 - 325 395 200 465 600 280 220

[ns TpexdasHbix TpaHCHopMaTopoB.

[ns coeAnHEeHHbIX B 3B€3ly 06MOTOK C NOJHOV n3onsaumeii HeiiTpanu nNpu HBBLIBEABHHOW HeliTpanu.

[na coefdvHeHHbIX B 3Be3fy OOMOTOK KnaccoB HanpsbkeHuss oT 3 go 35 kB ¢ nmonHoil nsonauvein Hewtpanu npt
BbIBEJlEHHOI HelTpanu u Ansi 06MOTOK K/laccoB HanpsbkeHust ot 110 go 220 kB ¢ HenonHoi nsonsiymeit HelTpanu
ponyckaoulieil pa6oTy ¢ ee pas3eMneHneM.

[ns o6MOTOK knaccoB HanpshkeHuss oT 3 Ao 35 kB ¢ NonHoi unsonauvei HeidTpann nNpu MUCMbITAHUU NPUNOXKEHHBI
HanpshkKeHVem OHOBPEMEHHO C U30/ALMEN NMMHERHOTO 3aXuMa 1 ANnsi 06MOTOK KnaccoB HanpshkeHust oT 110 go 220 kB ¢
HenosnHoW n3onsaumen HeitTpanu, gonyckawlein paboTy c ee pa3seMIeHNEM.

'YcnoBusi NpyMeHeHNs ypoBHeli n3onsauum ykasaHbl B 4.17.
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Ta6nunua 5.2- WcnbiTaTenbHble HanpshKeHUs CUI0BbIX TpaHcopmMaTopoB knaccoB HanpshkeHus 330 -
750 kB

McnbiTatenbHoe HanpsXxeHne BHyTpeHHef/’I N BHeLLHel n3onauyuu. kB

rpO3OBbIX KOMMYTaLMOHHOro uMnynbca nepemeHHoe
MMMYyNbCOB
0 - Kaxgoro BHeLLUHel nsonauyum
= = nnHeliHoro o (BO34YLUHbIX KpaTKOBpeMeHHoe
< S BHYTpPEeHHell nsonsuun AnuTensHoe
s el 3axuma NPOMeXyTKOB) B CyXOM OAHOMUHYTHOE
E S (noouepeaHo) COCTOSIHUM
g = . 2 S X o 5 x g s x g
c o 2 o = 3 =3
g oz 2 0, 2o Il 29 32 e 3E fz¢
o o = 3 9 SAda v g 2 = © c 2 S © @ 42
Q o s T2 . I=sg->= o 25 - [ ® < g =
I a s 5 \ K sS¢=s I <™ o® &S I s ® ox 25
5 > sz | I | =Sgks= S3w c £ = S3® 2 EES=
2 = @ S R S58 235 g S38 223583
z 2= o098 s~ ¢ = = 2 Z 2 S8 2
= o g = S [ s L o i
S 2 A x © 5 % o 5 x I o
= S 20 ] s o S = ® =
1 2 3 4 5 6 7 8 9 10 11
330 a 950 1050 850 1275 850 1275 395 525 295
6 1050 1150 950 1425 950 1425 460 575 295
500 a 1300 1400 1050 1575 1050 1575 570 800 425
6 1550 1650 1230 1845 1230 1845 630 830 425
750 a 1800 1950 1425 2140 1425 2400 750 1100 635
6 2100 2250 1550 2325 1550 2550 800 1250 635
' YCnoBus NnpUMEHEHNSI YPOBHE U30N1aUun ykasaHbl B 4.17.
~ [na TpexdasHbix TpaHcHOpMaTopoB.
5.1.6 B cnyyae n3MeHeHWli KOHCTPYKLMM CUMOBbIX TPaHC(HOPMAaTOpOB, CBA3@HHbIX C U3MEHEHVEM

HOMWHa/bHbIX HaI'IpFl)KeHVIVI OoTAEeNbHbIX 06MOTOK M UX 4YacTel, TUMNOBbIE WCMbITAHUS A0J1KHbI 6bITb
npoeseaeHbl B NO/IHOM obbeme ANA 3aTPOHYTbIX 3TUMU USMEHEHNAMU 06MOTOK CUNOBBIX TpchcbopmaTopOB.

5.2 Tpe6oBaHMA K BHYTpPeHHel M30NAUUM NPU  HANPAXEHUAX TPO30BbIX
MMMNYNbCOB
521 BHYTpeHHsA n301auMna TpaHCOpMaToOpoOB U PeakTOpoB OTHOCUTENIbHO 3eMAN U Mexay

hazamu (4Na TpexdasHbiX TpaHCOPMATOPOB N PeakTOpPOoB) AO/KHA BblAEPXMNBATL NPUNOXEHHbIE K INHEN-
HOMYy 3axumy (415 TpexdasHblX TpaHcdopmatopax W peaktopax K Kaxgomy JIVHEWHOMY 3aXumy
nooyepeaHo) Kaxaon 06MOTKM HanpshKeHWs MOSHbIX U CPe3aHHbIX FPO30BbIX MMMY/IbCOB, yKa3aHHble B
Tabnuuax 5.1 (rpadbl 3 n4), 5.2 (rpadbl 31 4) n 5.3 (rpadb! 3, 4 1 5).

MpumeuvaHne - [OnNS 31eKTposieYHbIX TpaHcdopmaTopoB Kknacca HanpshkeHusa 35 kB,
NOAKMHYAEeMbIX K BO3AYLIHOW JIMHUM 3NeKTponepefayn yepes NpoMeXyTouHble TpaHcdopmartops! (npu
BbIMO/IHEHUN COEAMHEHUS MeXAy 3/1eKTPOMNeYHbIM U MPOMEXYTOUYHbIM TpaHCchOpMaTopoM KabesnbHO
BCTaBKOA WM 3KpaHMPOBAHHbIM  TOKOMPOBOZOM). [AOMyCKaeTCs YycTaHaBnuMBaTb WCMbITaTe/bHblE
HanpsHKeHWs rPO30BbIX UMMYNbCOB HWXE, YEM yKa3aHo B Tabnuue 5.1. 3TN CHMXEHHbIe 3HAYeHUs [0/DKHbI
6bITb YKa3aHbl B CTaHAapTax Ha 3/iekTponeyHble TpaHcopmaTopbl.
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Ta6nuuya 5.3- McnbiTaTenbHble HANPSXeHNS peakTopos
McnbiTaTenbHoe HanpsiXxeHne BHYTPEHHWIA 1 BHeLWHell nsonauuu, kB

rPO30BbIX UMMYLCOB KpaTKOBPeMEeHHOe nepemMeHHoe
S OfJHOMUHYTHOB npy NNasHOM
o 1 I S aoz3 noAbeMB BHELUHEl o
= & 2 £235 3 nsonsaummu gs2
= = 2922, X (BO3AYLUHbBIX FE
3 = ) SEs < LWYHTUPYIOLNX 1 ges
g £ wywupyio 1 S8%Es Ayroracs NPOMEXyTKOB) 85§
z 8 Wy 2af=% WYHTUPYIOLUX ggc
= 3 £ ¢ 2Zoog 5 PeakTopoB B CyXoM S X
g I 53525 ¥ cocTosHuN g2 3
Q Q 532528 £ S
Q o c:ﬁl’ oS 5 © 6 é o Q
g g_ =9 'l = ; = 0:.:> ; Lt oS S ' b < O = E s E
2 52 1“ 52 2E:is gxsée“%? § 5%z 3z 5%t
I > I > = - o L g ; o o £ s X © = 3
£ Se 3E: Esiad e £33 &%
(= I 1 c = z o 15} o o 8
1 2 3 4 5 6 7 8 9 10 1 12
3 20 - 20 - 10 - 10 -
a 40 50 40 - 10 - 10 26 -
6 40 50 40 - 18 20 26 -
6 (@ 40 - 40 : 20 - 20 - -
a 60 /0 60 - 20 - 20 34
6 60 70 60 - 25 - 28 34
10 (@ 60 - 60 : 28 : 28 ,
a 75 90 75 - 28 - 28 45
6 75 90 75 - 35 - 38 45
5 @ 15 - 75 : 38 : 38 :
a 95 115 95 - 38 - 38 60
6 95 115 95 . 45 - 50 60
20 @ 9% - 95 : 50 : 50 -
a 125 150 125 - 50 - 50 70
6 125 150 125 - 55 - 65 70
24 a - 150 - 60 - 60 - .
6 150 - 65 - 75 - -
27 a 170 - 65 - 65
6 - - 170 - 70 - 80 -
35 a 190 220 220 - 80 - 80 105
6 190 220 220 - 85 - 95 105
110 a 480 550 480 - 200 200 200 280 -
150 a 550 600 650 - 230 275 275 320 415
220 a 750 835 950 - 325 395 395 465 600 -
330 a 1050 1175 - 850 395 525 - - - 295
6 1175 1300 - 950 460 575 - - - 295
500 a 1425 1550 - 1050 570 800 - - . 425
6 1675 1800 - 1230 630 830 - . - 425
750 a 1950 2100 - 1425 750 1100 - . - 635
6 2250 2400 - 1550/1675* 900 1250 - : : 635

' lna TpexdasHbiX peakTopos.

21YcnoBus NpYMeHeHns ypoBHe N3015uumn ykasaHol B 4.17.

Y:B uncnutene ykasaHbl 3HauyeHUs AN UCMbITAHUIA BHELWHel usonsauun (BO3AYLUHbIX MPOMEXYTKOB) LUYHTUPYHOLLNX
peakTopoB, a B 3HameHaTesie - BHyTPEeHHel N301aunn.

5.2.2 BHYTpEeHHAA M3078uMa 06MOTOK knaccoB HanpsbkeHust oT 3 go 35 kB TpaHcdopmaTopoB C
MOJIHOW uM3oNnsuuveli HeWTpanu npu BbIBEAEHHOU HeNTpanu [Ao/KHa BblAepXuBaTb (3a WUCKIHYEHUEM
ucnbiTaHus no 5.2.1) NpuIoXeHHble K 3aXMMy HEeWTpanu HanpshHkeHWs MOJSIHbIX U Cpe3aHHbIX TPO30BbIX
UMMYNbCOB, yka3aHHble B Tabnuue 5.1 (rpadbl 6 u 7).

MpumeyaHune - Ecnn unsonauusa 06MOTKU BbINO/THEHA O0ANHaKOBO CO CTOPOHbI HeVITpaﬂVI n co
CTOPOHbI NVHEeHoro KOHLA, TO yKa3aHHble UCMNblITaHNA AOoNyCKaeTCA He NpoBOAUTb.

5.2.3 BHYTpeHHAA 130N5UMA COeAMHEHHbIX B 3Be34y 06MOTOK K/laccoB HanpshxeHus oT 3 go 35 kB
TpexdasHbix TpaHcOopMaTopoB C MOJSIHOW M30nAuMel HeliTpann npu HEeBbIBELEHHOW HenTpanu [o/mkHa
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BblAEPXMBATb (3a MUCKOYEHMEM WCNbITaHMsA MO 5.2.1) NPUNIOXKEHHbIE K TPEM 3NEKTPUYECKN COEAVHEHHBIM
MeXay CO60i NMHEVHbIM 3aXUMaM OOMOTKM HanpshKeHWsA MOJIHbIX FPO30BbIX WMMY/bCOB, YyKa3aHHble B
Tabnuue 5.1 (rpada 5).

5.2.4 BHyTpeHHAS 1301Auna 06MOTOK CUI0BbIX TpaHCopMaTopoB K1accoB HanpshxeHus 110 - 220
KB ¢ HenosHoW wu3onAuMen HeWTpanu, Aonyckawlleli paboTy € pas3eM/ieHMEM HelTpanu, [Ao/KHa
BblAEpPXMBaTb (3a WCKNHOYEHWEM MWCMNbITaHMsA No 5.2.1) NPUIOXEHHblE K 3aXWMy HenTpann HanpskeHus
NOJHbIX FPO30BbIX UMMY/bLCOB, Yka3aHHble B Tabnuue 5.1 (rpada 6).

5.2.5 VcnbiTaHns BHYTPEHHEeWR W30N5uuyM CUNOBbIX TPaHCOPMAaTOPOB W PeaKkTOpPOB C XWUAKMAM
OVSNEKTPUKOM  HanpsHKeHWsIMU  FPO30BbIX  WMMY/IbCOB  [JO/MKHbI  ObITb  MPOBEAEHbl  UMMybcaMun
oTpuUaTeNbHON NONSPHOCTU.

McnbiTaHna un3onaumMM Cyxux CWUAOBbIX TpaHCOpMaTtopoB ¥ peakTopoB (B T. Y. GETOHHbIX
peakTopoB) HaMPsHXXEHUsAMU PO30BbIX UMMY/IbCOB AO/MKHbI NPOBOAUTLCSA UCMbITATENbHLIMU HAMNPSHXKEHNAMUN
1N MeToAamMu, yCTaHOB/IEHHbIMU A1 BHYTPEHHEN M30M1AuMn TpaHCdopMaTopoB M PeakTopoB UMMy/bcamu
KaK NoNoXWTeNbHOM’, Tak 1 oTpuLaTeNbHOW NONAPHOCTU.

5.3 Tpe6oBaHusa K BHYTPEHHEW n3onaunm npu HanpsXeHunax
KOMMYTaLWOHHbIX UMNY/bCOB

5.3.1 BHyTpeHHAs un3015uuss O6MOTOK TpaHCopMaTopoB M pPeakTopoB OTHOCUTE/IbHO 3eMn
[O/MKHa BblgepXnBaTb NPUIOXKEHHble (HENOCPEACTBEHHO WAW MyTeM WHAYKTUPOBAHWSA B WUCMbITbIBAEMOM
TpaHcopmartope) K MHeliHOMY 3axumy 06MOTkM BH (B TpexdasHbix TpaHcdopmartopax K Kaxgomy
NINHENHOMY 3aXMMYy NooYepefHo) HanpsHkeHUss KOMMYTAaLMOHHbIX UMMYNbCOB, YKa3aHHble B Tabnuue 5.2
(rpadpa 5) n 5.3 (rpacha 6).

[na cnnoBbix aBTOTpaHCOpMaTopoB ¢ obmoTkamu BH knaccos HanpsbkeHuss 500 n 750 kB Takoe
ncnblTaHNe ABASETCHA Takke ncnbiTaHnem msonsauyun o6moTtkm CH (HH) knaccos HanpsbkeHus 330 n 500 kB.
Mpn 3TOoM nepeknyatenb 4yucna BUTKOB [O/KEH OblTb YCTAHOBMEH B Takoe MOJSIOXKEHUE, 4TOObI
paccuMtaHHoe Mo Ko3PUUMEHTYy TpaHcopmauuy HanpsHkeHne KOMMYTALMOHHbIX WMMY/bCOB  Ha
NVHenHoM 3axume o06MoTkm CH (HH) 6b110 Kak MOXHO 6/aMxe K 3HayeHusM, ykasaHHbIM B Tabnuue 5.2
(rpadha 5) ans knaccos HanpsxeHusa 330 unun 500 kB.

5.3.2 BHyTpeHHAs usonaums mexgy dasamyv 06MOTOK TpexdasHbiX CMIO0BbIX TpaHCHopMaTopoB
[OJ/KHA BblAepXUBaTb HANPSXEHNA KOMMYTaLUOHHbIX UMMY/IbCOB, YKa3aHHble B Tabnuue 5.2 (rpada 6).

MpumevaHnsa

1 WcnblTaHme no AaHHOMY MNYHKTY [OMycKaeTcsa MNpoBOAUTb OAHOBPEMEHHO C WUCMbITaHUeM
BHYTpPEHHel N301AL1n OTHOCUTENbHO 3emaun no 5.3.1.

2 [lonyckaeTcsl CHMXEHMEe HanpsKeHusl, ykaszaHHoro B Tabnuue 5.2 (rpacda 6), 4O MOAYTOpPHOro
3HAYeHNA UCMbITaTENIbHOTO HanpsHXKeHWs OTHOCWUTENbHO 3eM/W, ykasaHnHoro B Tabnuue 5.2 (rpadpa 5), npu
nposefeHnn ucnoitTaHna B cootseTcTeumn ¢ FOCT 22756.

5.3.3 VicnbiTaHna BHYTPEHHEN U30NALMM CUIOBbLIX TPAHCOPMATOPOB U LUYHTUPYIOLLMX PeakTopoB
HanpsHKeHWAMN  KOMMYTaUVOHHbLIX MMNY/NbCOB AO/DKHbI  MPOBOAUTLCSA  CTaHAAPTHbIM  KonebaTeNlbHbIM
umnynbcom 20/500 B cooTBeTcTBUMU ¢ FTOCT P 55194 (pa3gen 6) oTpuuatesibHON NoAspHOCTH.

5.4 Tpe6oBaHWA K BHYTPeHHeW un30NAUUM NPW OAHOMUHYTHOM MNEPEMEHHOM
HanpsXeHuu

5.4.1 BHYTPeHHAS W30M1AUMA KaxXAoh n3 06MOTOK TpaHCGOPMAToOpoB C MOMHOW wu3onsaumei
HenTpanun, WyHTUPYIOLWMX 1 OYroracsalux peakTopoB C NOMHOW M3onauMel HelTpanu, a Takke BHYTPEHHAS
13071AUMA 06MOTKM TOKOOrpaHUYnBaoLWMX PeakTopoB [0/KHA BblAEPXMBATL OTHOCUTETBHO 3eMAN U APpYruX
06MOTOK NPUIOXKEHHOE OT BHELLHEro UCTOYHMKA MCMblTaTe/lbHOe OfHOMWHYTHOE HampsXXeHue, ykasaHHoe B
Tabnuue 5.1 (rpacbl 8 1 9), a Takke 5.4.2 unu 5.4.3. Kaxgasa yacTb pacLyensieHHoli 06MOTKM AO/KHA ObITb
ucnblTaHa Kak otgenbHasa o6MoTKa.

5.4.2 W3onAuma o6bmotkm HH € HOMMHanbHbIM  HanpsxeHuem Hwke 3 KB  cunoBbIX
TpaHchopMaToOpOB OTHOCUTENBLHO 3eM/IM U APYrux OOMOTOK A0/KHA BblAepXuBaTb MNPUIOXKEHHOe OT
NMOCTOPOHHEro UCTOYHMKA OJHOMUHYTHOE HanpsxeHne, paBHoe:

-5 kB - ona TpaHcopmMaTopoB C HOpMasbHOW n3onsumein o6moTkyu BH:

- 3 kB - ana TpaHcopmaTopoB c 061ervyeHHol n3onsuuein o6moTkm BH.

5.4.3 N30nauma curHanbHOn 06MOTKM 3a3eMNALWMX PeakTopoB OTHOCUTE/IbHO 3EM/IN U OCHOBHOM
06MOTKM [0/DKHA BbIAEPXKMBATL MPUIOXKEHHOE OT NMOCTOPOHHEr0 UCTOYHMKA OLHOMWHYTHOE HanpshkeHwue,
paBHoe 2 kB.

5.4.4 BHYTpPeEHHAS1 M30N5IUMA BbiBEEHHO HeliTpann 06MOTKM CUOBbIX TPaHChopMaTopoB KNaccoB
HanpshxeHus 110, 150 n 220 kB ¢ HenosiHo nM3onauueii HeliTpanu, gonyckawlwmx paboTy ¢ pas3emieHnem
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HelTpanu, AO/MKHA BblAEPXMBaTb MPUIOXEHHOE OT MOCTOPOHHEr0 UCTOYHMKA OLHOMWHYTHOB HanpsxeHue,
ykasaHHoe B Tabnuue 5.1 (rpada 10).

5.4.5 BHYTpeHHAS M30M1AUMsa HeliTpann 06MOTKM CUIO0BbIX TpaHCOPMaTOPOB KNacCoB HanpshxeHus
oT 110 pgo 750 kB. He ponyckawwux paboTy C pas3aeM/IeHVEM HelTpasu, [O0/MKHA BblAepPXMBaTb
NPUIOXKEeHHOe OT MOCTOPOHHEro WCTOYHWKA OAHOMUHYTHOE HarnpshkeHue, pasHoe 85 kB, ecnn nHoe He
YyCTaHOB/IEHO B CTaHAapTax Ha OTAeNbHble BUAbl TPAHCOPMaTOpPOB.

5.4.6 BHYTpeHHAS1 M301AUMA HENTpPanu 06MOTKM LIYHTUPYIOLWMX PeakTOpoB [LO/MKHA BblAepXMBaTb
NPUIOXEHHOe OT NOCTOPOHHEr0 WCTOYHMKA OAHOMWHYTHOE HamnpshkeHue, 3HauyeHne KOTOPoro JO/HKHO ObITb
yCTaHOB/IEHO B CTaHAapTe Ha peakTopbl.

5.4.7 licnblTaHNe MPUNOXEHHbIM OT MOCTOPOHHErN0 WCTOYHWKA OAHOMUHYTHLIM MNEepemMeHHbIM
HanpshkeHnem cornacHo 5.4.2. 5.4.3, 5.4.5 n 5.4.6, npoBoagnmMoe No MeToAy, yKasaHHOMY A1 BHYTPEHHEN
n30NaUun, ABNAETCA OLHOBPEMEHHO WCMblTaHneM BHELWHel W30MAuMM ANS cnefylowmx BUA0B M30N8LMKn
3N1eKTpoo6opyf0BaHNSA:

- 06MOTOK HH ¢ HOMUHabHBIM HanpskeHnem Huxe 3 KB cnnoBbIX TpaHCopMaTopoB:

- CUTHaUIbHbIX 0OMOTOK 3a3eMAAILWMUX AYroracawmx peakTopos;

- HeilTpann 06MOTOK CWUIOBbIX TPaHC(OPMAaTOPOB U LUYHTUMPYIOLMX PeaKTopoB, He AOMyCKawoLmx
paboTy C passemsieHneM HenTpanu.

5.4.8 BHYTpeHHAS u30nAuMss 06MOTOK TpaHcOopmMaTopoB W [AyroracsijuMx peaxkTopoB KI1accoB
HanpshkeHus oT 3 fo 35 kB ¢ nonHoi nsonsaumeii HeiTpanm o6mMoTkM BH fomkHa BblaepXMBaTh UCMbITaHWe
(3a ucknwouveHnem ucnbliTaHns no  5.4.1) OAHOMUHYTHbIM  HanpsHkeHWem, WHAYKTUPOBaHHbIM B
UCMbITbIBAEMOM TPaHcOpMaTope AN peakTope v paBHbIM ABONHOMY HOMWHAIbHOMY HanpPsHKEHWIO.

5.4.9 BHyTpeHHAA wu30nAuMsA OO6MOTOK KkiaccoB HanpshkeHusa oT 110 go 750 kB cunosbix
TpaHCopMaTopoB C HEMOJHON n3onsaumnein HeiTpanm o6moTkn BH fosmkHa BblAepXuBaTb OLHOMUHYTHOE
HanpshkeHue, UHAYKTUPOBaHHOE (MOMIHOCTLIO UMW YAaCTUYHO) B UCMbITbIBAEMOM TpaHcdopmaTope. Mpu atom
HanpshkeHne JSIMHENHOTo 3axuma WCMbITbIBAEMOW OOMOTKM OTHOCUTE/IbHO 3eMAN [AO0/KHO ObiTb paBHO
ykaszaHHOMy B Tabnuue 5.1 (rpaca 8) wimn 5.2 (rpada 9).

B TpexdasHbix TpaHcdopmaTopax ¢ 06MOTKol BH. pacnonoxeHHOW CHapyXu ocTanbHbIX 06MOTOK,
nsonauus mexpgy obmoTkamu BH cocefiHux has fo/mkHa BbifepxuBaTb OAHOMUHYTHOE HanpsikeHue He
MeHblle yka3aHHoro B Tabnuue 5.1 (rpacba 9) wnm 5.2 (rpacha 10), NpunoxeHHoe Mexay AMHEeRHbIMK
3axumamy o6moTok BH cocegHux chas.

Ecnn npu ucnbiTaHun usonaumm obmMoTkm BH aBTOTpaHCchopmMaTopoB BO3HMKAKLWME HA IMHEAHOM
KoHLe obmoTkn CH HanpshkeHusi He MeHblue ykas3aHHbIX B Tabnuue 5.1 (rpacda 8) wnm 5.2 (rpada 9), 10
ncnbiTaHne nsonAuum obmoTkm BH ABnsetca Takke wcnbiTaHWem usonsauum o6mMoTkn CH; B NMPOTUBHOM
cnyyae ucnbiTaHne nsonsaumm oo6motkn CH foOMKHO 6bITb NPOBEEHO OTAE/BHO.

M3onauna obmoTtok HH TpaHcdopmaTopoB 1 06MoTok CH ¢ NonHOl m3onauvei HeilTpanm TpaHc-
hopmaTopoB (UcCKNOYas aBToTpaHchopMartopbl) AO/MHKHA BbIAEPXUBATbL MPUIOXKEHHOE OT MOCTOPOHHErO
NCTOYHMKA HanpsixeHne cornacHo 5.4.1.

MpumeyvaHus

1 Mpun ncnbiTaHUAaX (TUMNOBLIX, NEPUOAUYECKUX U MPUEMO-CAATOYHbIX) U301AUUN 0BMOTKM Kiacca
HanpskeHns 110 kB oaHodasHbIX 1 TpexdasHbiX TpaHCOPMaTOpPOB [ONYCKAeTCA CHUXEHWe, HO He 6onee
yem Ha 8 %, MCMbITaTeNbHOr0 HanPSHXXEHUs W30NSUUN NIMHEAHOTO KOHLL@a OBMOTKM OTHOCWUTE/NIbHO 3eM/u,
ec/im 6e3 3TOro CHUXKEeHWA HanpsXXeHne OTHOCUTENIbHO 3eMJIN KakoW-NMb0 06MOTKM WU HanpshkeHne Mexay
coceflHUMN OOGMOTKaMu, PacnofiOKeHHbIMU Ha OAHOM W TOM Xe CTepxHe, npesbicuno 6ol 105 % wnn
HanpshkeHne Mexgy obmoTkamu cocefHux a3 npesbicuio 6bl 110 % COOTBETCTBYIOLLErO 3HayeHus
UCMbITaTeNIbHOrO HanpsXKeHus, ykasaHHoro B Tabnvue 5.1 (rpacha 8 unm 9). MNpu 3TOM M301AUKA IMHERAHOTO
KOHLa OBMOTKM OTHOCUTENIbHO 3eMAN AO0/DKHa ObiTb paccyMTaHa Ha MOSHOe 3HayYeHue WCNbITaTesIbHOro
HanpsHxeHns, ykasaHHoro Ans Hee B Tabnuue 5.1 (rpacda 8). Ans TpexdasHbix TpaHCchopMaTopoB (3a
UCK/IOYEHNEM aBTOTpaHCOpPMAaTopoB) YKazaHHOE B 3TOM MPUMEYaHWUM CHUXKEHWUE UCMNbITATE/IbHOIO
HanpshkeHus gonyckaeTca ANA NMHEWHOro KoHua o6MOoTkM BH TonbKO cpefHeli Mo pacnosiokXeHuo Ha
marHutonposofe hasbl W. KpomMe TOro, TO/IbKO B C/lyyae, eciy MarHuTHas cuctema TpaHcdopmaropa
HepasBeTB/IEHHas.

2 TMpu npuemo-cAaToO4yHOM WCMblITaHUM aBTOTPaHCOPMAaTOPOB COMacHO HAaCTOAWEMY MyHKTY
[lONyCKaeTCsA CHMXEHWE UCMbITATe/IbHOr0 HaNpPshKeHWs IMHEHOro KoHua o6Leil 06MOTKM MO CPpaBHEHUIO C
HOPMUPOBaHHbLIM 3HaYeHneM He 6onee yem Ha 15 %.

3 MMpu TMNOBOM WCMbITAHUM aBTOTPaHCOPMATOPOB Knacca HanpskeHns 750 kB cornacHo
HacTosALeMy NyHKTY [OMNYCKAaeTCH CHWXEHWE UCMbITaTe/IbHOro HanpskeHus NMHERHOro KoHua obuiel
06MOTKM NO CPABHEHWIO C HOPMVPOBaHHBLIM 3HaveHneM He 6onee Yem Ha 10 %.
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5.4.10 WcnbiTaHne cornacHo 5.4.9 BHyTpPeHHel u30as8uMM  CUMIOBLIX TpaHcdopmaTopoB (3a
UCKNIOYEeHNneM aBTOTpaHCchopMaTopoB) knaccoB HanpshkeHus 110 - 750 kB fO/MKHO ObiTb NPOBEAEHO Tak.
4yTOOblI OMpefeneHHoe pacyeTHbIM MyTEM HamnpsKeHWE MeXAY JIMHENHbIM KOHLOM 06MOTkM BH u
6vXaLMMN K HEMY TOYKaMu cocefHeil 06MOTKM, PacnofIOKEHHON Ha TOM Xe CTepXHe U HOpMasbHO
3N1EKTPUYECKN HE COEAVNHEHHON ¢ obmoTkamy BH. 66110 paBHO ykasaHHOMY B Tabnumuyax 5.1 (rpacha 8) un 5.2
(rpadha 9). [oMKHbI GbITb TakKe BbINOHEHbI TPeboBaHMA 5.4.9 0 3HAYEHUN UCMbITATENBHOIO HaMNPsHKEHUs
NIMHENHOro KOHLA UCMbITbIBAEMO 0OMOTKM OTHOCUTENBHO 3eMAN U Mexay obmoTkamu BH cocegHux chas
(ansa TpexdasHbix TpaHCOpMaTopoB).

Tpe6oBaHMe HaCTOALWEro MyHKTa NpeabABASETCA TO/bKO B TOM C/yyae, ecnim MexAay IMHelHbIM
KOHL,OM 06MOTKM BH 1 6nmxaiilumMy Toukamu cocefHeil 06MOTKM He pacrosioXeHbl YHacTu 06MoTku BH.

MpumeuvaHue - lpu nUcnbITAHUAX U30NALMUM OOMOTOK Knacca HanpsbkeHus 110 kB gonyckaetcs
CHUXEHWNE UCMbITAaTENbHOr0 HaNpPsHXXeHUs B Cy4asix:

a) ANns o6MOTOK C BBOAOM MNOCEpPefuHe Mpu MPUEMO-CAATOYHLIX WUCMbITAHMSIX [O0MycKaeTcs
CHWXEHMe, HO He 6osiee YeM Ha 8 %, UCMbITATeNIbHOrO HAMpPSHXXEHUSI MeXAy JIMHENHbIM KOHLOM 06MOTKA 1
6mXanwMMm K HeMy To4kamy coceHein 06MOoTKuY;

6) AN 0GMOTOK C HeliTpanbio NocepesnHe, UMEKLLNX ABE Napasisie/ibHble BETBU, PACNOfIOXEHHbIe
Ha OQHOM 1 TOM Xe CTEepXHe MarHuTonpoBofa TpaHcdopmartopa, nNpy NpUMemMo-CAATOYHbIX WCMbITaHWUAX
[ONYyCKaeTCsl CHMXEHNE, HO He BGosiee UeM Ha 8 %, NCMbITaTe/IbHOr0 HaMpPsXKeHUss Mexay NMHENHbIM KOHLLOM
OfHOW 13 napasnefnbHbIX BETBE 06MOTKU U BGAMKANLLMMU K HEMY TOYKaMK cocefHelt 06MOTKH,

B) MpU TWUMOBbIX, MEPUOAMYECKUX W MPUEMO-CAATOYHbIX WCMbITAHUSAX [AOMYyCKaeTCsA CHUWXKeHue
(3HAaYeHNEe CHWXEHUs He OrpaHWyYMBAETCS) WUCMbLITATE/IbHOTO HAMNPSHKEHUA MeXAy JIMHENRHbIM KOHLOM
06MOTKM U GAMKaAWNMKU K HEMY TOYKaMu cocefHell 06MOTKM, ecnn 6e3 3TOro CHMXEHWUS HanpshKeHue
OTHOCUTENbHO 3eM/IM APYrNX TOYEK OGMOTOK MPEBbLICUIO Gbl HOPMUPOBAHHOE A/ HUX WUCMNbITaTe/IbHOE
HanpsbkeHue. Mpu 3TOM U30NAUMA MEXAY JIMHEWHBIM KOHLOM 06MOTKM BH 1 6nmxainimmm Kk Hemy Toukamu
cocefHeli 06MOTKM A0/MKHA ObITb paccuMTaHa Ha MOJIHOe 3HayeHue ykasaHHoro ans Hee B Tabnuuyax 5.1
(rpadha 8) n 5.2 (rpadpa 9) McnbITAaTENLHOIO HANPSHXEHUS.

54.11 TMpun npuvemMo-cAaToYHbIX WUCAbITaHMAX cornacHo 5.4.9 un 5.4.10 TpaHcdopmaTopoB
(aBTOTpaHcopmaTopoB) KnaccoB HanpsxxeHus 220 KB 1 HUXe, UMeloLMX OAHY WUAW HECKOSIbKO O6GMOTOK C
HenosHoi u3onauvein HewWTpanu, wucnbiTaTe/lbHOE KPaTKOBPEMEHHOE MepeMeHHOe HanpsKeHne 3Tux
06MOTOK JO/IKHO onpeaensaTbes no oomoTtke BH. Mpu atom gonyckaetcs o6motky CH (HH) He ncnbiTbiBaTh
CBOVM HOPMUPOBAHHBLIM WUCMbITATENIbHBIM  HanpsbkeHveM. [py Ha/MumMm  perynnpoBaHus  HanpshkeHus
nepeknoyarenb yncna BUTKOB A0/KEH OblTb YCTAHOB/EH B Takoe MNOSoXeHWe, 4Tobbl paccumTaHHoe Mo
KoathhnLUMeHTy TpaHchopmauuy HanpshKeHMe Ha NMHENHOM 3axume o06mMoTkm CH (HH) 6bl10 kak MOXHO
6nmKe K 3Ha4YeHUsIM, ykasaHHbIM B Tabnuuax 5.1 (rpadbl 8 1 9) n 5.2 (rpadsl 9 u 10).

5.4.12 BHYTPEHHSIA U3015UMA IMHEAHOr0 KOHUA OOMOTKM LWYHTMPYIOLMX PEeakTOpPoB C HEMOIHOW
usonsauueit HelTpanum AO0/MKHA BblAepXMBaTb OAHOMUHYTHblE MNEPEMEHHble HanpshKeHWs OTHOCUTENIbHO
3eMAn M Mexgy asamu, ykasaHHble B Tabnumue 5.3 (rpadbl 7 M 8 COOTBETCTBEHHO). WcnbiTaHue
OAHOMMWHYTHbIM NEPEMEHHbLIM HaNpPsXXeHNEeM BHYTPEHHEW U301ALMN IMHENHOTO KOHLA 06MOTKM C HEMOHOWA
nsonsaumei HemTpasM LWYHTUPYIOLWMX peakTopoB He npoBoauTcA. COOTBETCTBME U30NALUN JIMHERHOro
KOHLUA O6MOTKM LUYHTUPYIOLWMX PEaKkTopoB OTHOCUTENIbHO 3eMAn K Mexgy dasamu ucnbiTateNbHbIM
OflHOMUHYTHbIM MEPEMEHHbIM HaMpPsHXeHUsaM, ykasaHHbIM B Tabnuue 5.3 (rpadbl 7 un 8), AOMKHO ObITb
NoATBEPXAEHO pacHeToM.

5.5 Tpe6oBaHUA K BHYTPEeHHeW U30NALUN CUNOBLIX TpaHchoOpMaTopoB K
WYHTUPYIOLWNX peakTOpoOB KjaccoB HanpsaxeHua 220-750 kB npu AnutenbHOM
nepeMeHHOM HanpsXeHun

551 BHYTpeHHAS M30NAUMA CUNOBBLIX TPAHCHOPMATOPOB U LWYHTUPYIOLWKUX PeaKToOpoB K/1accos
Hanpshkeuuss 220 - 750 kB posmkHa ObiTb UCMbITAHA [L/IMTE/bHbIM NEePeEMEHHbIM HanpsXXeHnem c
M3MepeHnemM YpPOBHA 4acCTUUHbIX paspagoB. Takoe ucnbiTaHMe [0/KHO nposBoguTbes no FOCT 22756
npunoxeHnem (HenocpeAcTBEHHO WX MyTEM WHAYKTUPOBAHUA B UCMbITbIBAEMOM TpaHcdopmarope) K
NVHeNnHoMy 3axumy obmoTkn BH cmnoBoro TpaHcdopmaTopa wan LYHTUPYIOWEro peakropa HanpshKeHus,
yKkasaHHoro B Tabnuuax 5.1 (rpaca 14), 5.2 (rpadpa 11) un 5.3 (rpadpa 12).

[NnTenbHOCTb BbIAEPXKKN UCMbITATENIBHOTO HaMPSXeHWUsA A0/KHA OblTb He MeHee:

- 60 MWH - NpY TUNOBbLIX UCMbITAHUAX 3N1EKTPOO6OPYAOBaAHNS KnaccoB HanpshkeHus 220 - 750 kB. a
Takke NPMemMo-cAaToOUHbIX UCTIbLITAHUSX 3/1EKTPO06OPYAOBaHUS Knacca HanpshkeHns 750 kB;

- 30 MUH - MU NPMEMO-CAATOYHbIX UCMbITAHUAX 3NEKTPOO6OPYAOBAHUS KNACCOB HanpsxeHns 220 -
500 kB.
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55.2 CnnoBoit TpaHcdopMaTop MM LIYHTUPYIOLWMIA peakTop crnegyeT cuuTaTb BblAepXaBluum
ucnbiTaHne, ecnu npu WUCMbITAHUM WHTEHCUBHOCTb YaCTUYHbIX Pa3psfoB BO BHYTPEHHEW U30nsauun He
npeBbiCMNa HOPMUPOBAaHHY0, paBHyto 250 KN, Mo BCemM U3MepuTesibHbIM KaHanam.

5.6 Tpe6oBaHMA K BHYTpPeHHel u30NAUUU CyXux TpaHchopmaTopoB npu
nepeMeHHOM HanpsaXeHWW C U3MEePEeHWEM WHTEHCMBHOCTU YaCTUYHbIX paspAagos

BHYTpeHHAS u30nauma cyxux TpaHcopmaTopoB KnaccoB HanpskeHus 3 KB 1 Bbile ¢ anemeHTamm
NMTON M30MAUMN  JO/DKHA ObiTb WCMbITAHA MNPWIOXKEHNEM MEPEMEHHOr0 HanpshKeHWs € U3MepeHuem
WHTEHCMBHOCTMN YacTU4YHbIX pa3pagos cornacHo MOCT P 54827.

5.7 Tpe6oBaHMA K BHeEWHeN M30ONALUM NPU HANPSAXKEHUAX TPO30BbIX
MMNYNbCOB

5.7.1 BHewHAs un307aUuMsA 0OMOTOK TpaHC(OPMATOPOB M PeaKTOPOB A0/HKHA BblAepXUBaTb
HanpsKeHUss NOJHbIX TPO30BbIX UMMNYbLCOB, Yka3aHHble B Tabnuuax 5.1 (rpacha 3), 5.2 (rpaca 3), 5.3
(rpadpa 3 nnu 5), ¢ yyetom 5.7.4.

5.7.2 BHewWwHAa 130N58U1s BbIBEAEHHON HeliTpann 06MOTOK KnaccoB Hanpshkewus oT 3 go 35 kB
TpaHCopMaTopoB C MOJIHOW M30NALUMEeR HeATpanu [O/MKHA BblAEPXUBATL HANPSHXKEHUA NOJHbIX FPO30BbIX
UMMYbCOB, yKa3aHHble B Tabnuuax 5.1 (rpadpa 6) n 2 (rpadpa 2), ¢ yuetom 5.7.4.

5.7.3 BHewHAs n30M1AuMs BbiBEAEHHOW HeliTpanu 06MOTOK CWUIOBbIX TPaHChopMaTopoB Knaccos
HanpshkeHus 110 - 220 kB ¢ HenonHol mM3onsAuvein HelTpanu, fgonyckawuieid paboTy C pas3emieMrmem
HelTpanu, fo/MKHa BblAEPXMBATL HaMNPSHXKEHWS MOMHbIX FPO30BbIX UMMYNbCOB, YKasaHHble B Tabnuue 5.1
(rpacha 6), c yyeTom 5.7.4.

5.7.4 Tpu uncnbitaHusax no 5.7.1-5.7.3 ucnbiTaTenbHOE HanpshKeHue LO/HKHO ObiTb MPUIOXKEHO K
UCNbITbiIBAEMOW BHELLHEW n3onaumm (BBoAy) OTHOCUTENBHO 3eMAu 1 APYrMX BBOAOB TpaHCOpMaTopoB nam
peakTopoB.

MpumeuvaHne - [NsS BHeWHelW UW30NAUMN CUIOBLIX TPAHCCOPMATOPOB W  LUYHTUPYIOLLKX
peakTopoB AonyckaeTcs BMecTo 15-yfapHOro mMetofa npUMeHsTb CTyneHYaTblii MeTof Uan MeTof «BBEpX-
BHM3». [lpy 3TOM BblAEPXUBAEMOE C BEPOATHOCTbIO 90% HanpskeHue [AO/MKHO OblTb He MeHbLle
COOTBETCTBYHOLLEr0 UCMbITATENIbHOTO HaNPsHXeHUs.

5.8 Tpe6oBaHWSA K BHEWHEN WN30NAULUM NPU HaANPAXKEHUAX KOMMYTALMUOHHBIX
MMNYyNbCOB

5.8.1 BHewHAs wn307a4MA 0OMOTOK CUMIOBbIX TPAHCOPMATOPOB U LUYHTUPYIOLWMX pPeakTopoB
OTHOCUTENbHO 3eMNN (BO3AYLUHbIE U30NALMOHHbIE NPOMEXYTKM) B CYXOM COCTOSIHAM [0/DKHA BblAepXMBaThb
HanpsHXeHNss KOMMYTaLUMOHHbIX UMMY/IbCOB, YKa3aHHble B Tabnuuax 5.2 (rpada 7) u 5.3 (rpaca 6). Mpn
3TOM [,0/DKHbI 6bITb NPUMEHEHbI UMNYbCbl TONTLKO MOMOXUTENBHOW NONSAPHOCTY.

5.8.2 BHewHsa un3onsauma Mexay asamu (BO3AyLIHblE MNPOMEXYTKM) 0O6MOTOK TpexdasHbIX
CU/IOBLIX TpaHCOpPMaToOpoB [O/HKHA BblAEPXKMBATb B CYXOM COCTOSIHAM HanpshKeHWs KOMMYTaLWOHHbIX
UMNYNbCOB, YKa3aHHble B Tabnuue 5.2 (rpaca 8). lNpu 3TOM K 3axumMaM ABYX cocefHux a3 (npu
3a3eM/IeHHON TpeTbeid ase) [AO/MKHbl  ObiTb  MPUIOXKEHbl  MMMNY/NbCbl  pPasHbIX MNOASPHOCTEl ¢
MakKCUMasnbHbIMU 3HAYEHUSIMU, PaBHLIMW MOIOBUHE UCMbITATENIbHOIO HANPsHKeHUs, Tak. YTo6bl K M30NALMUKn
mMexay dhaszamu 66110 NPUIOKEHO HOPMUPOBAHHOE UCMbITAaTE/IbHOE HaMpsHKEHNE.

MpumeuvaHnne - Tpu wucnbiTaHmax no 581 u 5.8.2 Ana BHeWHeN W30AAUMM  CUNOBbIX
TpaHcopmMaTopoB U1 LUYHTUPYKOLUX pPeakTopoB fonyckaeTcAa BMecTo 15-yaapHoro metofa NpUMEHATb
CTyneHyaTtblii MeToA WM MeTof «BBEpX-BHU3». [lpy 3TOM BblAepXuBaemoe C BepoAaTHOCTbio 90%
HanpshkeHne fOMKHO OblTb HE MEHbLLE COOTBETCTBYIOLLErO UCNbITATE/IbHOTO HANPSHKEHUS.

5.9 Tpe6oBaHWA K BHEWHENn M30NAUUW NPU NAABHOM NOAbeMe NEepeMEeHHOro
HanpaxeHus

5.9.1 BHelHsA M3015U1s CUTI0BbIX TPAHCHOPMATOPOB U LYHTUPYIOLLMX PeakTopoB, anekTpuyeckas
NMPOYHOCTbL KOTOPOIi onpefensieTcs NPOYHOCTbI YMCTO BO3AYLUHOTO NPOMEXYTKA, OTHOCUTE/IbHO 3eMau U
mMexgy dasamu fo/mkHa ObiTb UCMbITaHa TPexXKpaTHbIM MPUIOXKEHWEM UCMbITaTeNIbHOro NepeMeHHoro
HanpsXeHusa npu naaBHOM nogbeme, ykasaHHoro B 5.9.2 - 5.9.4.

5.9.2 BHewHas wusonauua (Bo3gyLUHblE MPOMEXYTKM) OBMOTOK CUIOBbIX TpaHCopmMaTtopoB W
LYHTUPYIOLLUX PEakTopoB OTHOCWUTE/IbHO 3eM/IM B CYXOM COCTOSIHUM [O0/DKHA BbiAEPXMBaTb HanpsxeHue
npu naaBHOM nogbeme, ykasaHHoe B Tabnuvuax 5.1 (rpada 11) n 5.3 (rpadha 10).

MpumeyaHne - [N Cyxux TpaHcoOpMaTOPOB yKa3aHWe HACTOSLLErO MyHKTA OTHOCUTCS TOJbKO K U30MALUM
BHe 06MOTOK: OTBOZOB, Nepek/oyaTeneil, BBOLOB, OT TOKOBeAYLLUX YacTell 40 Koxyxa 1 T.4.
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5.9.3 BHelwHAs nsonaumsa (Bo3ayLHbIE NPOMEXYTKM) Mexay asaMu CUIoBbIX TpaHcopmMaTopos U
LUYHTUPYIOLWLNX peakTopoB KaccoB HanpskeHus 150 - 220 kB gos/mkHa BblaepxmBaTb B CYyXOM COCTOSAHUMN
HanpshkeHue Npy NaaBHOM MogbeMe, ykasaHHoe B Tabnuuax 5.1 (rpadpa 12) n 5.3 (rpadha 11).

5.9.4 BHewWwHsA wu30onsauMa  (BO3A4ylHble NPOMEeXyTku) HelTpann o06MoTkm BH  cunoBbix
TpaHcopMaTopoB OTHOCUMTENBHO 3eMauM U mexay gasamu 110. 150 u 220 kB ¢ HenonHoi wm3onsuunen
HeliTpanu, gonyckawwmx paboTy C pas3eMneHneM HelTpanun, f0/KHA BblAepXuBaTb B CYXOM COCTOSIHUU
HanpshxeHve nNpy nnaBHOM nogbeme, ykasaHHoe B Tabnuue 5.1 (rpaca 13).

5.10 YKaszaHusas No TMNpoOBefEeHU TMNpuemMo-cAaTOYHbIX U MNepuoanuyYeckux
McnbiTaHWA M UcnbiTaHWi y noTpebutens

5.10.1 Kaxgplii obpasey cunoBoro TpaHcdopmaTopa M peaktopa Npu BbiNycke C Npeanpusatus-
M3roToBUTENA A0/DKEH OblTb NOABEPTHYT NPUEMO-CAATOUHBIM UCMbITAHUAM €ro U3onauun:

a) ucnblTateNlbHbIM OAHOMWHYTHLIM MNEPEMEHHbIM HarnpsXeHnem B COOTBeTCTBUMM C 5.4 - ansa
BHYTPEHHel U301ALMN CUI0BbIX TPaHCOPMAaTOPOB 1 PeakTopoB, 3a UCKIIOYEHVEM BHYTPEHHel n3onauum
JIMHEHOro KOHLUA LUYHTUPYIOLLMX PEaKTOPOB C HEMOJHON n3onauvein HedTpany,;

6) Hanps>KeHneM MNOSHOTO [PO30BOr0 MMMy/bCca B COOTBETCTBMM C 5.2.1 - ANS BHyTpPeHHel
M3015AUUN INHEHBIX KOHL0B 06MOTOK BH 1 CH cunnoBbix TpaHcdopmaTopoB (aBToTpaHcopmaTopos) 750
KB 1 06mMOTOK BH reHepaTopHbIX TpaHChopMaTopoB A1 aTOMHbIX 3/1EKTPOCTaHLNIA;

B) HanpshkeHvWem MOJIHOro rpo30BOr0 MMMNy/nbca B COOTBETCTBMM C 5.2.1 - AnNA BHYyTpPeHHel
N30M1ALMN IMHEHOTO KOHLA LUYHTUPYIOLLMX PEAaKTOPOB C HEMOJIHOW N30NALNein HelTpanu;

r) 4NUTeNbHbIM MepeMEHHbIM HanpsXXeHWeM B COOTBETCTBUM C 5.5 - AN BHYTPEHHen nsonaumun
CW0BbIX TPAHC(OpPMaTOpPOB 1 WYHTUPYIOLWMX PeakTopoB KnaccoB HanpshkeHns 220 kB u Bbiwe;

[1) NepeMeHHbIM HanpskeHVeM ¢ 3MepeHneM XapakTepUCTUK YacTUYHbIX pa3psifloB B COOTBETCTBUU
€ 5.6 - A4NA BHYTPEHHEN M30NALUN CyXMX CUI0BbLIX TPAHC(OPMATOPOB KNacCcoB HanpsxeHns 3 kB 1 Bbllwe ¢
3/1eMeHTamu MTON nsonauum;

€) ucnblTate/lbHbIM OAHOMWHYTHbLIM MEepPeEMEHHbIM HanpshkeHuem B cOOTBeTCTBUM C 4.14 - ansa
n30nAUMKn Lenei ynpasaeHnus n BCnomoratesibHbIX Lenen.

MpumeyaHune - [onyckaetca He nNpPoOBOAUTbL MNPUEMO-CAATOYHbIE WUCNbITAHUA U30NALMK
C06paHHbIX TOKOOrpaHnymBawLmnx Cyxnux peaktopoB, a orpaHnynBaTbCA UCNbiITaHNEM UX U30IATOPOB.

5.10.2 K nepuoguyeckum UCMbITAHUSAM OTHOCATCA BCe TpebOBaHMA [AaHHOrO pasgena,
yCTaHOB/IEHHbIE A8 TUNOBbIX UCMbITAHWIA, 38 UCKNIOYEHNEM VCMNbITAHWUIA:

- 130NAUMN O6MOTOK CU/IOBbIX TPAHCOPMATOPOB HAMPSXXEHUAMU TPO30BbLIX U KOMMYTaLUOHHbIX
UMMy 1bCOB.

- M30/19UMUM TOKOOrpaHNUYNBAIOLLMX 1 AYroracAalmnx peakTopos HanpsXXeHUsAMN rpo3oBbIX UMY 1bCOB:

- BHELWHEeW 130nAuun CIoBbIX TPaHCopMaTopoB.

5.10.3 B cnyvyae npoBefeHus y noTpebuTeneli WCNbITAHW CUMIOBbIX TpaHcopMaTopoB knacca
HanpshxeHns cebiwe 110 kB nporpamma ucnbiTaHua (3a WCKIIOYEHUEM OTAE/IbHOro UCMbITaHMA 0O6MOTOK
knacca HanpskeHusa 35 kB 1 Hnxe) fomkHa 6bITk cornacoBaHa ¢ NpeAnpuaTUeM - U3roToOBUTENEM CUIOBbIX
TpaHcgopMaTopoB.

5.10.4 Mpwu OTCYTCTBMM Y NOTPeObUTENEN NCTOYHMKA HANPSXKEHUSI NOBbILEHHON YacTOTbl UCMbITaHNE
TpaHcchopmartopa y noTpebuTens MHAYKTUPOBAHHbLIM HanpshKeHWeM AonyckaeTcs NpPoBOAUTbL MpW yacToTe
50 'y M ANUTENBHOCTU BbIAEPXKM 1 MUH HanNpsXXeHnem He Bbille:

1.3V3 HOMUHanbHOrO HanpsXXeHns - Aas  TpaHchopMaTopoB OfHOM(A3HOro UCMOSHEHUS,
npefHa3HauyeHHOro ANs paboTbl B CETSAX C U30MPOBAHHOW HelTpasbIo;

1.3 HOMUHA/ILHOTO HAaMPSXEHUA - B OCTa/IbHbIX ClIyYasX.

[ns TpaHcchopmaTopoB C  MarHUTONPOBOAOM U3 XOJI0AHOKATaHOW CcTanu  npeanpusitwe-
N3roToBUTE/Ib MOXET YCTAaHOBUTb MEHbLUYIO YeM 1 MWH A/IMTENIbHOCTbL BbIAEPXKKM, HO HE MeHee 20 c. 3T0
orpaHuyeHne AaMTenbHOCTU A0/MKHO GbITb YKa3aHo B CTaHA4apTe Ha TpaHcopmaTtopsl.

6 Tpe6oBaHuA K W30AAUUM  3NEKTPOMArHUTHbIX M €MKOCTHbIX
TpaHchopMaTOpPOB HaNpsXeHus

6.1 TpeboBaHua K n3onaunu 3N1EeKTPOMArHNUTHbIX TpaHchopmaTopoB
HanpsxeHusa

6.1.1 Tpeb6oBaHMUA K BHYTPEHHEW wW30NAUUM NPU HANPSAXKEHUSAX TPO30BbIX
MMNYNbCOB

6.1.1.1 BHyTpPeHHAS wn30NAUMA OTHOCMTENbHO 3emMan u Mexgy dasamu (4na TpexdasHbix
TpaHcopMaToOpoB HanpsXeHusl) TpaHChOpPMaTopOB AO/KHA BblAEPXMBATb MPUMOXKEHHbIE K JIMHEAHOMY
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3axumy (B TpexdhasHbix TpaHcdopmaTopax K KaxAaomy MHEWHOMY 3axuMy Moo4epefHo) KaxAaow w3
NepBUYHbIX 0OMOTOK HaMpPsHXEHUS MOMHBIX W CPe3aHHbIX FPO30BbIX UMMNY/bLCOB, ykasaHHble B Tabnuue 6.1
(rpadobl 3 n 4).

Ta6nuua 6.1 - VcnbiTaTesbHble HaNPsHXKEHUS 371eKTPOMArHUTHBIX U eMKOCTHbIX TpaHchopMaTopoB
HanNPsHKEHNSI.

McnbiTaTenbHOE HANpsXKeHWe BHYTPEHHEN 1 BHELLHel usonayuum. kB

rPO30BbIX UMMNY/IbCOB KOMMY TAUNOHROTO nepemMeHHoe 0HOMUHYTHOE
uMnynbca
L;e. T Tpex
Z = o COefMNHEHHbIX
2 T /MHeitHoro saxuma EMecTe sakuma ' B CyXOM nog .
: § OTHOCWTENBHO 3eMm | o HelTpann'l COCTOSIHUN noxaem
=3 i 3axumos’l B CYXOM COCTOSAHUM U
g S nog Aoxaem < <
8 g = 9 2 § = 9 = 9 2 Q OTHOCUTE/IbHO 3EM/IN n s - n 2
g N Iz e 35 I35 & 38 38
. ¢ gz 5f  5¢ g¢ e 1% 2o
E =< =3 2 c = E = 8= <} g * § o :'%
- =
1 2 3 4 5 6 7 8 9 10 1
3 (@ 20 - 20 20 - - 10 10 10
a 40 50 40 40 50 - 10 10 10
6 40 50 40 40 50 - 20 20 10
6 @ 40 - 40 40 - - 20 20 20
a 60 70 60 60 70 - 20 20 20
6 60 70 60 60 70 - 28 28 20
10 60 - 60 60 - - 28 28 28
a 75 90 75 75 90 - 28 28 28
6 75 90 75 75 90 - 38 38 28
15 (@) 75 - 75 75 - - 38 38 38
a 95 115 95 95 115 - 38 38 38
6 95 115 95 95 115 - 50 50 38
20 (@) 95 - 95 95 - - 50 50 50
a 125 150 105 125 150 - 50 50 50
6 125 150 105 125 150 - 65 65 50
24 a 150 175 - 150 175 - 60 60 60
6 150 175 - 150 175 - 75 75 60
27 a 170 200 - 170 200 - 65 65 65
6 170 200 - 170 200 - 80 80 65
35 a 190 220 140 190 220 - 80 80 80
6 190 220 140 190 220 - 95 95 80
110 a 480 550 - - - - 200 - 200
150 a 650 750 - - - - 275 - 275
220 a 950 1100 - - - - 395 - 395
330 a 1050 1175 - - - 850 460 - -
6 1175 1300 - - - 950 460/510" -
500 a 1425 1550 - - - 1050 630
6  1675/1550' 1800 - - - 1230 630/680
750 a 1950 2100 - - - 1425 830 -
6  2250/2100° 2400 - - - 1550 830/950

' [OnA coefMHEHHbIX B 3Be34y 0GMOTOK C MOJIHON U30nAuMell HeiTpann npu HeBbIBEAEHHOW HelTpanu TpexdasHbix
3/1eKTPOMArHMTHbLIX TPAHCOPMATOPOB HANPSXKEHUS.

Ana coefVHeHHbIX B 3Be3dy O06GMOTOK C MOMHOW u3onsauueli HeiTpanu npu BbiBeAEHHOW HelTpanu TpexdasHbix
3/1EKTPOMArHMTHbIX TPAHCOPMATOPOB HaNPSKEHNS.
Ji Ana TpexdasHbiX 31EKTPOMarHUTHbIX TpaHChopmMaTopoB HanpshkeHWs KnaccosB Hanpsxenuss oT 3 fgo 35 kB c
HENnosHOM n3onaumen HeinTpanu.

[ns TpaHchopmMaToOpoB HanpsXeHWsa KkaTeropun pasmelyenus 1.
*: YCNoBMsA NPUMEHEHNSA YPOBHEN U30NALMM YKa3aHbl B 4.17.

[ns anekTpoMarHWTHbIX TPaHCOPMATOPOB HaNPSXKEHUS.

B uncnutene ykasaHbl 3HauyeHWs AN 3NEKTPOMArHUTHbIX TPaHCCOPMATOPOB HAaMpPsHXKEHUs, B 3HamMeHaTene -Ans
€MKOCTHbIX TpaHChOopMaTOPOB HAMPSHKEHWS.
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6.1.1.2 BHyTpeHHsAs wu30NAuMa MepBUYHbIX OOMOTOK KnaccoB HanpshkeHus oT 3 go 35 kB
TpaHcopMaTopoB C NOMHON M30nsuMein HeliTpanu Npy BbiBEAEHHON HeNTpanu AO/MKHA BblaepXuBaTtb (3a
UCKNIOYEHNEM MCNbITaHWsA No 6.1.1.1) NPUAOXEHHbIE K 3akKMMYy HeATpan HanpskeHUs NOHbIX U Cpe3aHHbIX
rpo30BbIX UMMNY/NbLCOB, yKa3aHHble B Tabnuue 6.1 (rpadbl 6 1 7).

MpumeyaHune - Ecnv nsonauyma 06MOTKM BbINOSTHEHA OANHAKOBO CO CTOPOHbLI HeVITpa]’IVI n co
CTOPOHbI NHeiHoro KOHLa, TO YKa3aHHble B JaHHOM MYyHKTEe UCNbITaHUA AonyCKaeTcA He NpoBOAUTb.

6.1.1.3 BHYTPeHHAA M30MAUMA COefUHEHHbIX B 3Be34y NepBMYHbIX OOMOTOK K/1acCOB HanpshkeHus
oT 3 go 35 kB TpexdasHbiXx TPaHCOPMATOPOB HAMNPSHKEHWs C MNOSHOW W30NsuMeil HeldTpanu npu
HeBbIBEEHHOI HelTpanu fo/MKHA BblAEPXMBaTL (3a UCKIIYEHNEM uchbiTaHna no 6.1.1.1) npunoxeHHble K
TPEM 3NEKTPUYECKN COEAMHEHHbIM MeXAy CO60N AMHEWHbIM 3aXMMaM OOMOTKM HaMpPsHKEHUS MNOJHbIX
rpo30BbIX MMMNY/ILCOB, YKa3aHHble B Tabnuue 6.1 (rpada 5).

6.1.1.4 VicnbiTaHWsA BHYTPEHHEl M30N1AUMN NEePBUYHBIX OOMOTOK TPaHCOPMaTOpPOB HaNpPsXXeHUs ¢
XUOKUM  AUNINEKTPUKOM  HaMpsHKEHUAMU  TPO30BbIX UMMNYNbCOB  AO/DKHbI  MPOBOAUTLCA  UMMy/bCaMun
oTpuuUaTenbHol NOASPHOCTY.

McnbiTaHna n3onaumMm nepBuMYHbIX 06MOTOK CyXUX TPaHCOPMAaTOPOB HaNPsHXKEHUS HanpsHKeHUsMun
rPO30BbIX  MMMY/ICOB  [O/MKHbI  MPOBOAUTLCS  UCMbITATE/IbHBIMK  HANpsHKeHWAMW 1 MeTogamu,
YCTAHOB/IEHHbIMW A1 BHYTPEHHel M307AuMn  TpaHCOPMaTOpOB  HAaMpPsHXKEHWs, UMMy/IbCaMu  Kak
NONOXNTENbHOW, Tak U OTpULLATE/TbHOWN NONAPHOCTU.

6.1.2 Tpeb6oBaHuA K BHYTPEeHHEN nzonaunm npu HanpsaXeHnsax
KOMMYTaLWOHHbIX UMNY/bCOB

BHYTPeHHSA M30N1AUMSA NepBUYHbIX OOMOTOK TPaHC(OPMATOPOB OTHOCUTENIbHO 3EMMN A0/DKHA
BblAEpXnBaTb NPWIOXKEHHbIE HENOCPEeACTBEHHO K /IMHERHOMY 3axumy 3Toi 06MOTkM (B TpexdasHbiX
TpaHcopmaTopax K KakgoMy JIMHEWHOMY 3aXuMMy M0O4YepefHo) HanpshkKeHns KOMMYTaLMOHHbIX
UMMYNbCOB, YKa3zaHHble B Tabnuue 6.1 (rpada 8).

MpumeuyaHune - VcnbiTaHWe BHYTPEHHEW W BHELWHEl M3015LUMN TPaHCOPMATOPOB HanpsiXKeHns
HanpsHKeHNsIMN  KOMMYTaLMVOHHbIX UMMNY/bCOB A0NyckaeTcs NpoBOAMTbL OAHOBPEMEHHO. [lpu 3ToM K
3NeKTpoobopyaoBaHN0 KaTeropum pasmMelieHms 1 A0/MKHO ObiTb MPUAOKEHO no 15 MMnynbcoB 06eunx
NONSAPHOCTEN NpPU UCMbITAHUU NOA AOXAEM, a K 3/1IEKTPO060PYA0BaHUI0 KaTeropuii pasmelyenns 2, 3 n 4 -
no 15 umMnynbcoB 06enx MOMSPHOCTEN B CYXOM COCTOSHMM. 3HauyeHuWe WCMbITaTe/IbHOTO HanpsKeHus
[O/HKHO ObITb NMPUHATO HaMGO/bLIMM M3 ABYX 3HAYEHWU, HOPMWPOBAHHbLIX AN BHYTPEHHEN U BHELUHel
N30M15LMM C yYETOM MNOMpaBkN Ha aTMOCHEPHbIEe YC/I0BUA NPU UCTbITAHUN.

6.1.3 Tpe60oBaHUA K BHYTpeHHeli M30AALUN NPU OAHOMMWUHYTUOM NEPEMEHHOM
HanpsXeHuun

6.1.3.1 BHyTpeHHAA n307AUMA MNEepBUYHbIX OOMOTOK TpaHCOpMaTOpPOB C MNOMHOWN u3oNnsuunei
HelTpanu [O/MKHA BblAEPXMBATb OTHOCWUTENIbBHO 3EMN U APYrMX OBMOTOK NPWIOXEHHOE OT BHELUHero
NCTOYHMKA UCMbITaTe/IbHOe OAHOMWHYTHOE HanpshxeHue, ykasaHHoe B Tabnuue 6.1 (rpada 9).

6.1.3.2 MN30nauma BTOPUYHBIX 0B6MOTOK TpaHCOPMAaTOPOB HaMpsHXXeHUs OTHOCUTENbHO 3eMau ”
ApYyrnx o6MOTOK [lO/IKHA BblAepXuBaTb NPUIOXEHHOE OT BHELLHEro UCTOYHMKA OAHOMUHYTHOE HanpsixeHue,
paBHoe 2 kB.

6.1.3.3 M3onsuus HeiTpany nepBUYHON OOMOTKM TpaHChopMaTOpPOB HanNpshKEHWs, B TOM 4ucne
KackagHblX, C HEMoNHON Mn30MAuMei HeATpannm [O/KHA BblAepXuBaTb WCMbITaHWE MPUIOKEHHbIM OT
NMOCTOPOHHEro0 UCTOYHMKA OAHOMWHYTHLIM HanpsikeHnem. 3HavyeHWe UCNbITAaTe/IbHOr0 HanpsXXeHUs [0/IKHO
6bITb ycTaHOBMEeHO (He MeHee 2 KkB) npegnpuATMeM-u3rotoButeneM W ykKasaHo B CTaHAapTe Ha
TpaHcgopMaTopbl HAMPSHKEHUS.

6.1.3.4 WcnblTaHne MpUNIOXEHHbIM OT MOCTOPOHHErO0 WUCTOYHMKA OAHOMUHYTHbIM NEepeMeHHbIM
HanpshxeHneMm cornacHo 6.1.3.2 n 6.1.3.3. npoBoAguMOe Mo MeToAy, YKa3aHHOMY AN BHYTPEHHEWR nsonsauum,
ABNSETCS OAHOBPEMEHHO WCMbITAHWEM BHELUHElN W30MAUMU BTOPUUHbLIX OOMOTOK W HelTpann O06MOTOK
COOTBETCTBEHHO.

6.1.3.5 BHyTpeHHAs n30158UMs 0OMOTOK TpaHCOpMaTopOB HaMpsXKeHWUs C MOJIHON un3onsauuei
HeliTpann o06MOTKM BH pomkHa BblaepXuBaTh MCMbiTaHWe (3a WUCKIKYEHWEM ucMbITaHns no 6.1.3.1)
VHAYKTUPOBAHHLIM B UCMbITbIBAEMOM TpaHchopMaTope O4HOMUHYTHbIM HanpsXeHWeM, paBHbIM ABOVHOMY
HOMUWHA/IbHOMY HarpsXeHuto.

6.1.3.6 BHyTpeHHAs wn30MAUMA NEepBUYHOW O6GMOTKM TpaHCOpMaTOpoOB HaMpPsXeHusd, B T. 4.
KackafHblX, C HEMoIHOW W30NAuMein HenTpanu [O/MKHA BblAepXMBaTb WCMNbITAHWE WHAYKTUPOBAHHbLIM
OflHOMUHYTHbLIM  HamnpshkeHnem npu  BO3OYXAeHun co  cTopoHbl BH wim  HH - wenbiTbiBaemoro
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TpaHcchopmartopa. McnbiTaTenbHoe HanpshkeHue JMHEWHOro KoHua o6moTkun BH oTHocuTenbHO 3emsu
OO0/MKHO ObITh paBHO ykasaHHOMY B Tabnuue 6.1 (rpada 9).

Mpwn ncnbiTaHny TpexdasHbix TpaHCHOPMAaTOPOB HaMPSXeHNsA KNaccoB HanpskeHns ot 3 o 35 kB
C HenosiHol u3onsaumein HenTpanum fo/mkHa 6biTb Takke UCMbITaHA W30MAUMA Mexay obmoTkamu BH
cocefHUX has HanpsHKEHMEM He MeHblle yka3aHHoro B Tabnuue 6.1 (rpadga 10).

6.1.4 Tpeb6oBaHWA K BHYTPEHHEWN W30NALUU NPU NEPEMEHHOM HaNpsXeHuu c
M3MepeHneM MWHTEHCUBHOCTU YaCTUUYHbLIX pa3pafoB

6.1.4.1 BHYTpPEHHAA W30MAUWA 3NEKTPOMArHUTHbIX TPaHCOPMAaTOPOB HAaMPSHXKEHUS C NUTOW K
6yMaXKHO-MacNsHOW n3onauMein knaccoB Hanpsxenust 3 kB v Bbllle, a knaccoB HanpsbkeHus 110 kB un
Bbile, TaKKe 3amn0o/HEHHbIX XUAKUM WAWN ra3oobpasHbiM AW3EKTPUKOM C 3/IeMeHTaMn IMTOI M30Naumu,
[O/MKHa OblTb UCMbITaHA NPWIOXKEHWEM MEePEMEHHOr0 HanpsHXKeHUs C U3MEPEHUWEM WHTEHCUBHOCTU
YaCTUYHbIX Pas3psfoB.

6.1.4.2 WcnbiTaHne [O/MKHO  NPOBOAUTLCA  MPUMOXKEHMEM  HEMOCPEACTBEHHO WK  NyTem
WHOYKTUPOBAHWA B UCMbITbIBAEMOM TpaHchopmMaTope K NMHeliHOMY 3axumy 06MOTkM BH HanpsikeHus
cornacHo ykasaHuam 4.10.2.

TpaHcchopmatop cuMTaeTcs BblAepXaBLUMM  UCMbITAHWE, €CAW  WHTEHCUMBHOCTb  YaCTUYHbIX

pa3pafos, M3MepeHHas npu HanpsbkeHun 1.1 L,,p/"3. He npesbicuna 20 nKn ansa TpaHcdopmaTopos ¢
TBEpAon nlonauuein nnm 10 nKn gna TpaHcopmMaTopoB C MacAsHOM UM ra3oBoOi n3onsayme.

6.1.5 TpeboBaHUA K BHEWHEN wW30NALUM NPU HaANPSAXKEHUSAX TPO30BbLIX
MMMNYNbCOB

6.1.5.1 BHewHsa un30M9UMA NepBUYHbIX OOMOTOK TpaHCOopMaTopoB HamnpshHKeHus AOo/HKHA
BblAepXuBaTb HanpskeHWs NoJHbIX rPO30BbIX UMMNYNbLCOB, yKasaHHble B Tabnuue 6.1 (rpada 3).

6.1.5.2 BHelwHAS M3019UNs BbIBELEHHON HeNTpasn nepBUYHbIX 0GMOTOK KNaccoB HanmpshXeHus ot 3
fo 35 kB TpaHcchopmMaToOpoB € NOJSHOW U30NAUME HeNTpann [O/MKHA BblAEPXVBATb HANPSXKEHUS MOMHbIX
rpO30BbIX MMMY/ILCOB, YKa3aHHble B Tabnuue 6.1 (rpada 6).

6.1.5.3 MMpu wucnbiTaHnax no 6.1.5.1 u 6.1.5.2 wucnbiTaTeNbHOe HaNpsXXeHue [OMKHO 6bITb
NMPUNOXEHO K UCMbITbIBAEMONV BHeLUHeli wun3onauunm (BBOAY) OTHOCUTENBHO 3eMAW W APYTUX BBOJOB
TpaHchopmMaTopoB.

6.1.6 Tpe6oBaHUA K BHEWHEWN u3onAuUM NpU OAHOMWUHYTHOM MNEPEMEHHOM
HanpsaxXeHuu

6.1.6.1 BHewHAs n3onauma TpaHcopmMaTopoB HaMpsXXeHUs Kateropuu pasmelleHns 1 gomkHa Bbl-
AepxuBaTb NoA A0XAEM HanpshKeHue, ykasaHHoe B Tabnuue 6.1 (rpada 11).

6.2 Tpeb6oBaHWSA K M30NALUN €MKOCTHbIX TpaHCopMaTOpPOB HaNpsAXeHUs

6.2.1 McnbiTaHWA €eMKOCTHbIX TPaHCOPMATOPOB HAaNPSXEHUS [O/MKHbI COCTOSATb W3 UCMbITAHWUIA
OTAENbHO AeNNTeNs HanpsXXeHUs 1 OTAe/bHO 3/IeKTPOMAarHUTHOro ycTpoiicTea TpaHcdopmaropa.

6.2.2 flenutenn HanpskeHWs eMKOCTHbIX TpaHCOopMaTopOB HaMpsHXXeHUs AO0/MKHbI BblAepXMBaTb
UCMbITAHUA HaNPSXEHUAMN N MeTofamMu, yKkazaHHbIMU 4151 KOHAEeHcaTopos cBa3n (pasgen 10).

6.2.3 OnekTpoMarHWTHblE YCTPOWCTBA €MKOCTHbIX TPaHC(OPMAaTOPOB HaMpsHKEHUS OO/MKHbl ObiTb
UCMbITaHbl UCMbITATENIbHLIMU  HAMNPSXKEHUAMU BCEX BUOB, YCTAHOB/IEHHbIMW [AN1S1 3/1EKTPOMArHUTHOro
TpaHchopmaTopa HanpshkeHns 4A Kiacca HanpshXeHWsi, COOTBETCTBYIOLWEro NepBUYHON CTOPOHE eMKOCT-
HOTo AeNINTeNsA HanpsXXeHns.

McnbiTaTenbHble  HaMPSXKEHUS  3/1EKTPOMAarHUTHbIX  YCTPONCTB  [AO/MKHbI  ObiTb  YCTAHOB/EHbI
npeanpuATUEM-U3FOTOBUTENEM U ObiTb HE HUXE 3HAYeHWs, OnpefesieHHOro No Ko3ahUUNEHTY feneHuns
€MKOCTHOrO0 AeniTens oT UCMbITaTe/IbHOro HanpsXXeHus, ykasaHHoro B Tabnuue 6.1 (rpads! 3.4. 9 u 11):

- ONA Knaccos HanpsbkeHua Ao 500 kB BKIOUMTENIbLHO - MNPUMEHUTENIbHO K 3/1eKTPOMArHUTHbIM
TpaHchopmaTopam HanpsXXeHus;

- AnAa Knacca HanpshkeHns 750 KB - NMpUMeHUTeNIbHO K EMKOCTHBLIM TpaHcopMaTopam HanpsXeHus.

6.3 YkKasaHus no nNpoBefeHW nNpuemMo-cAaTOYHbLIX U NepuopguyYeckKkux
McnblTaHWA U McnbiTaHWii y noTpebuTens

6.3.1 Kaxpaplin obpasel, TpaHchopMaTopa HanpshkeHns Mpu BbIMyCKe C NPeAnpuaTUa-U3rotosutens
[O/KeH ObITb NOABEPTrHYT NPUEMO-CAATOUYHbIM UCTbITAHUAM €ro N30MALun:

a) ucnbiTateflbHbIM OAHOMWHYTHBLIM MEepPeMEHHbIM HanpshkeHnem B COOTBETCTBUM C 6.2.3 - aAnA
BHYTPEHHEN nsonauuu;

6) NnepeMeHHbIM HanpsxeHUem ¢ U3MepeHneM XapakTepuCcTUK YaCTUUYHbIX pa3psoB B COOTBETCTBUMN
Cc 6.2.4 - AN BHYTPEHHeN u3onAuMKM TpaHcOpMaTopoB HanpshKeHus C TBepaol u3onauvei knaccos
HanpshxeHus 3 KB 1 Bbllle, a TakkKe 3anofIHEHHbIX XUAKAM UK ra3o06pasHbIM ANINEKTPUKOM C 3/1EMEHTaMun
NTON n30M1auunn KaccoB HanpshxeHns 110 kB v Bbiwe.
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6.3.2 K nepuoguyeckMm UCMbITAHWSIM OTHOCATCA Bce TpeboBaHMA [aHHOrO pasfena,
yCTaHOBMIEHHble [ANS TWNOBbLIX WUCMbITAHWA, 3@ WCKNIOYEHWEM UCMbITAHWA HanpsHXKeHUAMU rpPo30BbIX
MMMY/NbCOB.

6.3.3 MNpwn oTCYTCTBUM Yy NOTPEBUTENE UCTOUHMKA HANPSXKEHWS MOBbILEHHON YacTOTbl UCMbITaHNE
TpaHchopmaTopa HanpsxeHus y noTpebuTens MHAYKTVPOBAHHLIM HanpshkeHneM [onyckaeTcs MpPOBOAWUTHL
npu yactote 50 'y 1 ANNUTENBHOCTU BbILEPXKKN 1 MUH HaNpPsHKeHWeM He BblLLe:

1.3 V3 HOMWHa/IbHOTO HamnpsbkeHus - Ans  TPaHC(OpPMaTopoB O0AHO(A3HOrO0  UCMOSHEHUs,

npegHasHauYeHHoro Ana paboTbl B CETSAX C N30/IMPOBAHHON HEWTpasbio;

1.3 HOMUHA/IbHOrO HaMNPSXKeHUA - B OCTasIbHbIX CrlyYasx.

[na TpaHcopmMaTopoB HaMPSHKEHWS C MAarHMTOMPOBOAOM M3 XO/I04HOKaTaHOl cTanu npeanpustne-
M3roTOBUTE/Ib MOXET YCTAHOBUTb MEHbLUYID YeM 1 MUH OANUTENbHOCTb BbIAEPXKN, HO He MeHee 20 c. 310
orpaHuyeHue 4anMTeslbHOCTU AO/KHO ObITh Yka3aHO B CTaHAapTe Ha TpaHCcqopMaTopbl HAMPSHXKEeHNS.

7 TpeboBaHMa K M30N4UMKU TpaHCHOpPMaTOpOB TokKa

7.1 Tpe6oBaHuA K M30NALUN NPU HaANPSAXKEHUSAX FTPO30OBbIX UMNYIbLCOB
7.1.1 BHYTPEHHAS W BHELWHSAA W30NAuMsa  TpaHcopMaTopoB TOoKa [O/HKHA BblAEpPXUBaTb
HanpsKeHUs NOSIHOrO rPO30BOro MMMNYbCa, YkasaHHble B Tabnuue 7.1 (rpada 3).
Ta6nunua 7 1- WcnbiTaTenbHble HaNpskKeHWs TpaHCOpMaTopoB Toka
McnbiTaTeNlbHOE HaNpsi)XeHWe BHYTPEHHEN 1 BHeLHeR nsonsauyuu. kB

Hanggi(;zmn. YDOBEHb"" NOJIHOTo KOMI\SIiIATni/L}-IVIbCé:HOI'O nepemMeHHoe OHOMWHYTHOEe
nsonayumn rpo3oBoro
KB B CYXOM COCTOSIHUMN U '
nmnynbca N B CYXOM COCTOAAHUU noag goxaem
noa fAoxaem
1 2 3 4 5 6
3 @ 20 - 10 10
a 40 - 10 10
6 40 - 20 10
6 (a) 40 - 20 20
a 60 - 20 20
6 60 - 28 20
10 (a) 60 - 28 28
a 75 - 28 28
6 75 . 38 28
15 @ 75 - 38 38
a 95 - 38 38
6 95 - 50 38
20 @ 95 - 50 50
a 125 . 50 50
6 125 - 65 50
24 a 150 - 60 60
6 150 . 75 60
27 a 170 - 65 65
6 170 - 80 65
35 a 190 . 80 80
6 190 - 95 80
110 a 450 - 200 200
150 a 650 - 275 275
220 a 900 - 395 395
330 a 1050 850 460 -
6 1175 950 510
500 a 1425 1050 630
6 1550 1230 680
750 a 1950 1425 830
6 2100 1550 950
[na TpaHcchopmaTopoB TOKa kateropun pasmelieHuns 1.
" YcnoBusa NpYMeHEeHNs YpoBHel U30nsuun ykasaHsl B 4,17.
7.1.2 McnbiTaHna BHYTPeHHel ur3onsauumn  TpaHcopMaTopoB TOKa HamnpsKeHWsMU  rpo30BbIX

MMnNynbCOB AO0/DKHbI MPOBOANTLCA UMNYy/ibCaMin NOIOXNTENbHON 1 0pruaTean0|‘/’| I'IOJ'IﬂpHOCTGVI.
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7.2 Tpe6boBaHMa K M30AALUN NPU HaANPAXEHUAX KOMMYTaLUUOHHbIX MMNYNbCOB

7.2.1 BHelwHAs wu3onsaumMs TpaHcopMaToOpoB TOKa kKaTeropuu pasmelieHuss 1 nof Aoxaem u
KaTeropuin pasmelieHns 2, 3 © 4 B CyxOM COCTOSSHUW W BHYTPEHHAS M301AUMA TpaHcopMaTopoB Toka
[OOJKHBI BblAEpPXNBaTh HANPSXXEHN KOMMYTaLMOHHbIX UMMY/IbCOB, YKa3aHHble B Tabnuue 7.1 (rpada 4).

MpuMmeyaHue - VcnbiTaHne BHYTPEHHEA W BHELWHeW W30nauuyM  TpaHcopmaTopoB TOKa
HanpPsHKeHUAMN KOMMYTALMOHHbIX WMMNY/LCOB [AOMyCKaeTcA MpPOBOAUTL OAHOBPEMEHHO. [lpy 3TOM K
3M1EKTPO06OPYA0BAHUIO KaTeropun pasMelleHns 1 fO/MKHO 6biTb MPUIOXEHO no 15 uMnynbcoB o06enx
NONSAPHOCTEW NPU UCMbITAHUW NOA AOXAEM, a K 3/1eKTPoo6opyL0oBaHNI0 KaTeropuii pasmellernms 2, 3 n 4 -
no 15 vmMnynbcoB 06enx MNONSIPHOCTEl/i B CyXOM COCTOSIHUW. 3HAYEHME UCMbITATeNIbHOrO HanpsKeHus
[OMKHO 6bITb MPUHATO HaMbGONbLWNMM W3 ABYX 3HAYEHWA, HOPMUPOBAHHbLIX A1 BHYTPEHHEW W BHELUHeN
U30M1ALMY C y4eTOM MonpaBk1 Ha aTMOcdepHbIe YC0BUS NPU UCMbITaHWN.

7.3 Tpeb6oBaHWA K BHYTpeHHel wn3onauuym npum OLHOMUHYTHOM MNEepPeMeHHOM
HanpaxeHun

7.3.1 BHyTpeHHAsA u3onauMa TpaHcopmaTopoB ToKa [O0/MKHA BblAepXuBaTb OLHOMWHYTHOE
HanpshkeHue, ykasaHHoe B Tabnuue 7.1 (rpada 5).

7.3.2 V301841a KaxAol 13 BTOPUYHbIX 0OMOTOK TpaHCOopMaToOpoB TOKA OTHOCUTENIbHO 3eMau 1
Apyrmx O6MOTOK [0/KHA  BbIAEPXMBATL  UCMbITAHWE MPUIOXKEHHBIM OT MOCTOPOHHEr0 UCTOYHMKA
OAHOMUHYTHBIM HanpsXXeHvem, pasHbiM 2 kB (2.2 kB Ana knuMmaTnyeckux ncnonHennin T n TC).

MpumeuaHne - WcnblTaHne, nNpoBoAMMOE AN BHYTPEHHel wu3onAuuu, sBNSETCS OLHOBPEMEHHO
ncnblTaHNEM BHellHen n3onAauun BTOPUYHbIX 06MOTOK TpaHCd)OpMaTOpOB TOKa.

TpeboBaHNsA K MEX/IYCEKLMOHHON 1 MEXBUTKOBOM M3015LMK TpaHchopmMaTopos Toka - no FOCT 7746.

7.4 TpeboBaHusa K BHeWHelW WU30NAUUM NPU OLHOMUHYTHOM TMNEPEMEHHOM
HanpaxXeHUn

7.4.1 BHelHAA n30naUMA TPAHCOPMATOPOB TOKa Kateropmm pasmelleHuns 1 fosmkHa BblaepxusaTb
nog AoXAeM OAHOMUHYTHOE HanpshkeHue, ykasaHHoe B Tabnuue 7.1 (rpada 6).

7.4.2 BHELWWHAA U30M1AUNS TpaHCOPMAaTOpOB TOKa KaTeropuii pasmeleHus 2, 3 n 4 JomkHa
BbllepPXMBaTb B CYXOM COCTOSIHUM OAHOMUHYTHOE HanpshkeHue, ykazaHHoe B Tabnuue 7.1 (rpada 5).

7.5 Tpe6oBaHWA K BHYTpeHHel uU30NAUWW NPU NEPEMEHHOM HanNpsXeHuum c
M3MepeHneM MHTEHCUBHOCTU YaCTUYHbLIX pas3psAfoB

VcnbiTaHne fO/MKHO MPOBOANTLCA MPUIOXKEHMEM HanpshkeHns kK 06moTke BH no 4.10.2.

TpaHcthopmaTop cumTaeTcsl  BblAepXaBlUMM  UCMbITAHWE, €CNWM  WUHTEHCUMBHOCTb  YacCTUYHbIX

pas3pagoB, U3MepeHHasdA Mpu  HanpsHkeHuu, paBHOM He npesbicuna 20 nKn ana
TpaHcchopmaTopoB ¢ TBepaoi usonaumeld u 10 nKn gna TpaHcopmMaTtopoB C MacsHOM WaWM rasoBoit
nsonsymen.

7.6 Yka3aHus No nNpoBefeHUlo npuemMo-cAaToOUYHbIX U NepuoguyYeckKkux
ncnblTaHni

7.6.1 Kaxnablii o6paseu, TpaHcchopMaTopa Toka Npu BbiMyCke C NPeanpUATUS-U3roTOBUTENS OO/MKEH
ObITb NOABEPrHYT NPUEMO-CAATOUYHbLIM UCMbITAHUSAM €ro U30AALUN:

a) ucnblTateNlbHbIM OLHOMUHYTHbIM MEPEMEHHbIM Hamnps>KeHWem B COOTBETCTBMM C 7.3 - Ans
BHYTPEHHEN n3onsauuu;

6) NnepeMeHHbIM HanpsXXeHNeM C U3MepPeHNeM XapakTepUCTUK YaCTUUYHbIX pa3psiioB B COOTBETCTBUM
€ 7.5 - Oons BHyTpeHHel n3onsauumn TpaHcopMaTopoB Toka C TBEPAOW M30MALUMEeR KNacCcoB HampsxeHus 3
KB 1 Bbille, a TakkKe 3anO/IHEHHbIX XWAKUM WM ra3006pasHbiM AUSNEKTPUKOM C 3NE€MEHTaMU SIMTOM
n30naumMn Knaccos HanpsbkeHns 110 kB u Bobilwe.

7.6.2 K nepuogmyeckmm UCMbITAHUSIM OTHOCATCA Bce TpeboBaHMA AaHHOrO  pasgena,
YCTAHOB/IEHHbIE A1 TWUMOBbLIX WCMbITAHUA, 3a WCKIHYEHUEM MWCMNbITAHUA HaMPsSHXKEHUSIMU  TPO30BbIX
MMMy NbCOB.

8 Tpeb6oBaHus K N30Nns8LnN BblKNlOUaTenei, pasbeguHuTene,
KOpOoTKO3aMblKaTenei, 3aseMnuTeneii 1 KOMNJEKCOB annapartos

8.1 Tpe6oBaHUA K M30NALUM MNPU HANPSAXEHUAX FPO30BbIX UMMNYIbCOB

8.1.1 MWsonauus BbikYaTeneli, pasbeanHUTenell, KopoTko3amblkaTenein. 3asemavTenein u
KOMM/IEKCOB annapatoB OTHOCUTE/NIbHO 3eMAW, a ANA TPEXMNOJCHbIX BblkaoyaTesneli ¢ pacnosioXeHnem
nonwcos B obuwem 6ake W TPexXno/IlOCHbIX annapartoB - MexAy COocefHVMMW noawcaMmu [Oo/MKHa
BblAEPXKMBATb HAaMpsHKEHUsT MOJIHbIX TPO30BbIX WMMMNY/NbCOB, ykasaHHble B Tabnuuax 8.1 (rpaca 3), 8.2
(rpacpa 3) n 8.3 (rpadha 3). VcnbiTaHWa u30NAUMM BbIKIOUYATENEN U pasbefuHUTenel fOMKHbl 6bITb
npoBeAeHbl NPu BKIOYEHHOM 1 OTK/IIOYEHHOM MOJIOXKEHUSAX BbIKNOYATENS.
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6
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a
6
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6
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6
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6
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4 0N rpexnosoCHbIX Bblk/toyarenei c pacnosioXxeHnem nosawcoBs B 06LU|eM 3ake -
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40
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75
95
95
95
125
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60 -
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75 -
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95 -
95 -
125 -
125 -
150 -
150 -
170 -
170 -
190 -
190 -
450 520
650 750
900 1050
1050 1255
1175 1380
1425 1725
1550 1850
1950 2400
2100 2550

nMnynbca B CyxXxom
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6 7
850 950
950 1245
1050 1330
1230 1660
1425 2000
1550 2250

VcnbiTaTenbHble HANPSHKEHMA BblkloYaTenei
McnbiTaTenbHoe HanpshkxeHne BHYTPEHHel 1 BHelWHel n3onsuun. kB
KOMMYTalMOH-HOTO
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OAHCMUHYTHOE nepemMeHHoe

B CyXOM COCTOAHUN

OTHOCUTENbHO
3emMnun*;

80

80

95
230
300
440
460
560
630
760
830
950

mMexay
KOHTaKTamu

O/IHOTO W TOrOo
Xe nosntoca

95
230
300
440
575
750
815
1030
1250
1400

' [nAa BblkNOYaTene TPEXMNONOCHOrO UCMOTHEHNSA - Takke MexXAy COCeAHMMMU NOK>Cami.
3 [1ns BbIKNOYaTENen kaTteropmm pasmelieHus 1
* NNa BblKAOYaTesnell TPEXMOCHOTO NCNOMIHEHUS K1acCoB HanpshkeHus oT 3 o 220 kB - Takke mexgy cocegHumu

nonwcamu.

YcnoBsus NpUMEHEHUs YPOBHEeNR n30naunm ykasaHol B 4.17.

nog goxaem3

OTHOCMUTE/IbHO
3eMAN*’ U Mexay

KOHTakTamun

OAHOIo N TOro Xxe

nonwca

TakkKe Mexay cocegHumu
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Ta6nuuya 8.2- McnbiTaTenbHble HANPSXEHWUA pasbeavHUTeNen 1 KOMMNIEKCoB annapaTos
VcnbiTaTenibHOE HanpshXeHue BHYT 3eHHEel 1 BHelHel nsonauun. kB

c% b MO/IHOTO FPO30BOr0
< umnynbca KOMMYTaLMOHHOTO UMMy/bca OAAHOMUHYTHOE NEepeMeHHoe
3 c B CyXOM
M B CYXOM ,
= % COCTOAHUK 1:1 COCTORHIM B CYXOM COCTOSIHWM nog goxaem'l
s : OTHOCU-  MexAay nog Aoxaem
I ! TenbHO KOHTakK- mMexay
3 $ semnn’ Tamu OTHOCU-TENbHO mexay OTHOCU-TENIbHO ~ KOHTakTaMu  OTHOCU-TeslbHO
g >a 3eMu KOHTaKTamm 3emnnéd’ pasbefnHu- 3emnn'}
Tenei
1 2 3 4 5 6 7 8 9
3 (a) 20 23 - - 10 12 10
a 40 46 - - 10 12 10
6 40 46 - - 20 23 10
6 (a) 40 46 - - 20 23 20
a 60 70 - - 20 23 20
6 60 70 - - 28 32 20
10 (a) 60 70 - - 28 32 28
a 75 85 - . 28 32 28
6 75 85 - - 38 45 28
15 (a) 75 85 - . 38 45 38
a 95 110 . E 38 45 38
6 95 110 . . 50 60 38
20 (a) 95 110 - - 50 60 50
a 125 145 - . 50 60 50
6 125 145 - . 65 75 50
24 a 150 165 - - 60 70 60
6 150 165 - - 75 90 60
27 a 170 190 . - 65 80 65
6 170 190 - - 80 95 65
35 a 190 220 . - 80 95 80
6 190 220 - - 95 120 80
110 a 450 570 - . 230 230 200
150 a 650 790 - - 300 315 275
220 a 900 1100 - - 440 460 395
330 a 1050 1255 850 950 460 575 -
6 1175 1450 950 1245 560 750
500 a 1425 1725 1050 1330 630 815
6 1550 1850 1230 1660 760 1030
750 a 1950 2250 1425 1675 830 950
6 2100 2400 1550 1800 950 1100

[na pasbeguHuTeneli TPEXNOMIOCHOTO UCMOMTHEHNSA - TakxXe Mexay CoCefHUMMU Nocamu.
* Mopg goxaem - AnsA pasbeAvHUrenei kateropun pasmeliedus 1.
41 YcnoBuUsi NPUMEHEHNS YPOBHE U30M1ALNY YKa3aHbl B 4.17.
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Tab6nuua 8.3- WcnbiTatenbHble HANPSHXKEHNST KOPOTKO3aMblkaTenen n 3asemnutenei
McnbiTaTeNbHOE HaNpsiXeHne BHYTPEHHEN U BHeLIHel nsonauum. kB
O4HOMUHYTHOE NnepemMeHHoe

x H

g % g g rggg{:‘;’;?o KOMMYTALMOHHOTO UMMy/bCa B CyXOM COCTOSIHUN nog aoxaemal

© X Q o x B CyXOM COCTOSIHWM 1 Noj,

28 25 nmnynsca LOXAEeM OTHOCUTENLHO
= > @ oTHOCUTENbHO OTHOCUTENbHO 3eMAn4L "
s semnm OTHOCUTENLHO 3eMNK 3emnu
1 2 3 4 5 6
3 M 20 _ 10 10

a 40 - 10 10
6 40 - 20 10
6 (a) 40 - 20 20
a 60 - 20 20
6 60 - 28 20
10 @ 60 - 28 28
a 75 - 28 28
6 75 - 38 28
15 @ 75 - 38 38
a 95 - 38 38
6 95 - 50 38
20 @ 95 - 50 50
a 125 - 50 50
6 125 - 65 50
24 a 150 - 60 60
6 150 - 75 60
27 a 170 - 65 65
6 170 - 80 65
35 a 190 - 80 80
6 190 - 95 80
110 a 450 - 230 200
150 a 650 - 300 275
220 a 900 - 440 395
330 a 1050 850 460 -
6 1175 950 560 -
500 a 1425 1050 630 -
6 1550 1230 760 -
750 a 1950 1425 830 -
6 2100 1550 950 -

" YCcnoBUsi NPUMEHEHUSI YPOBHEN M30154UN yKasaHbl B 4.17.

8.1.2 M3onsauusa BbikoYaTenein mMexgy KOHTakTamy OAHOro M TOro Xe Nosiuca Npu OTKIKYEHHOM
NONOXEHUN BbIKNOYATENA A0/KHA BblAEPXKMNBATL HAMPSKEHUS NOMHbIX FPO30BbIX UMMNY/bCOB, YKa3aHHble:

a) AnA BbIK/IloYaTeneii knaccoB HanpshkeHns oT 3 o 35 kB - B Tabnuue 8.1 (rpadha 4);

6) ANs BblKNOYaTENein knaccoB HanpshxeHust oT 110 o 220 kB 6e3 NOoBbILEHHOTO YPOBHS U30/1ALMN
Mexy KoHTakTamu - B Tabnuue 8.1 (rpaca 4), C NOBbILWEHHLIM YPOBHEM U30MALMUM MEXAY KOHTakTamu - B
Tabnuue 8.1 (rpada 5);

B) N5 BblKNtoUYaTesniein knaccoB HanpshkeHus oT 330 go 750 kB - B Tabnuue 8.1 (rpaca 5).

8.1.3 M3onsauua mexay KoOHTaktamu OAHOro M TOro Xe Nosca pasbefuHuTeneli npu oTkIUYEHHOM
MONOXEHUN pa3befnHUTENSA [0/DKHA BblAEpXMBaTb HANPSXXEHUS NMOMHbIX FPO30BbIX UMMY/bLCOB, YKa3aHHbIe
B Tabnuue 8.2 (rpada 4).

MpuMeyaHue - [pu UCNbITAHUW BHELLHEN M30NSAUUM MeXAYy KOHTaKTaMu OHOro W TOro e
nontoca pasbefuHuUTEnei gonyckaetca BMecTo 15-yaapHoOro metofa NpUMEHSATb CTyneH4yaTblii MeTon wuam
MeTo[, «BBEpX-BHU3». [pu 3TOM BbiJepXuBaemMoe C BepOATHOCTb 90% HanpshkeHne AO/KHO ObiTb He
MeHbLLE COOTBETCTBYHOLLEIO NCMNbITATENIbHOIO HaNpPsHKEHNs.

8.1.4 Mpwn ncnbiTaHUN U30NALMN MeXAY KOHTakTaMu Bbik/loyaTenein n pasbegvHutenein no 8.1.2 n
8.1.3 HanpshkeHuMe Ha OOHOM M3 KOHTAKTOB [O/KHO OblTb He MeEHee WCMbITaTeIbHOTO HanpshKeHus
OTHOCWUTENbHO 3eM/un, ykaszaHHoro B 8.1.1. Mpu 3TOM ApYroii KOHTaKT MOXeT 6biTb 3a3eMeH WA K HEMY
MOXeT ObITb MPWIOXKEHO MOCTOAHHOE HaMnpsXeHue, WAN HanpsXXeHne KOMMYTALMOHHOIO uMMynbeca
NPOTMBOMO/IOXHOW MONSPHOCTW, UK NMEpPeMEeHHOe HanpshkeHWe Takum 06pas3oM, YTOObl MpY UCMbITAHUK K
N3015AUUN MeXAy KOHTakTaMu 6bls10 NPUIOXKEHO HOPMUPOBAHHOE UCNbITaTeNIbHOE HaMpPsKeHne.
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VcnbiTaHne AOMKHO NPOBOAMTBLCA ABaXAbl NPV NOOYEPELHOM MPUIOXKEHUN HAMPSHKEHUS K OAHOMY
M3 KOHTaKTOB W 3a3eMNIEHUN WM COOBLLEHMN MEHbLUEro noTeHumana Apyromy KOHTakTy. [pyv oguHaKoBbIX
pasmepax ¥ (QOpMe KOHTAKTOB (MM 3KPAHOB 3TUX KOHTAKTOB MPU WX HaNMuMKM) B MPOMEXYTKE Mexzay
KOHTaKkTamy BbIKlOYaTeNa WAM  pasbefvHUTens [onyckaeTcsa NpPOBOAWUTL UCNbITaHWE OAUH pa3 npu
NPUNOXEHNN HAMPSXEHNSA K OAHOMY N3 KOHTAKTOB.

Mpu ucnbITaHUN M30AALUM MeXAY KOHTaKTaMu BblknlouyaTenein u pasbefuHuTenei npunoxeHnem
HanpshkeHns K OJHOMY W3 KOHTaKTOB C 3a3eM/IeHMEM [pYroro KOHTakTa AonyckaeTcs A0MOSHWUTENbHO
n3011MpoBaTb OCHOBaHWe annapara. [pn aToM HanpshkeHne Mexay OCHOBaHWEM U KOHTAKTOM [O/IKHO ObiTb
He HWXe HOPMUPOBAHHOMO UCMbITATENIBHOTO HAMNPSXXEHUA OTHOCUTESTIBHO 3eMIIN.

8.1.5 lcnbiTaHna  u3oNsauMM  BbiKAYaTene,  pasbefuHUTENnei,  KOpOoTKodaMmblkaTenew.
ZasemnnTeneil 1 KOMMNAEKCOB annapaToB HanpsHXKeHUSMU FPO30BbIX WMMY/IbCOB AO0/MKHbI GbiTb NMPOBEAEHbI
UMNYNbCcamMy Kak NoOXWUTENbHOW, Tak U OTpULATENBHON NONSPHOCTY.

8.1.6 licnbiTaHusA pasbefuHUTenei, KopoTKkolamblkaTeneil u 3asemnauTeneli ucnbiTaTebHbIMU
HanpsHKEHNAMKU TPO30BbIX WMMY/ILCOB MO MeTOoAy, YKasaHHOMY [ANS BHELIHeN u30nauumn, sBAseTcs
OiHOBPEMEHHO MCMbITAHWEM 3N1EKTPUYECKON MPOYHOCTM NX BHYTPEHHEN 130N5LuN.

8.2 Tpeb6oBaHWA K M3ONALUN MPU HANPAXKEHUAX KOMMYTALMWOHHBIX UMMNYNbCOB

8.2.1 BHelHAs N301AuMa OTHOCUTENbHO 3eMIN annapaToB KaTeropum pasmelleHnsa 1 nog Aoxaem
W Kateropum pasmelwiedns 2. 3 U 4 B CyXOM COCTOSHUM [O/DKHA BblAEPXMUBATbL HaMpPsHKeHUA
KOMMYTaLMOHHbIX UMMY/bCOB, yKa3aHHble B Tabauvuax 8.1 (rpacha 6). 8.2 (rpada 5) n 8.3 (rpacha 4).

8.2.2 BHYTPeHHAS M30MAUMSA  BbIKNOYaTeNeil OTHOCUTENbHO 3eMSM  [0/KHA BblAepXuBaTtb
HanpsHXeHnss KOMMYTaLWOHHbIX MMNY/bCOB, Yka3aHHble B Tabnuue 8.1 (rpada 6).

MpuMmeuvaHne - VcnbiTaHWe BHYTPEHHEW M BHELIHER M30MAuMKn BbiklovaTeneli HanpskeHuamu
KOMMYTaLMOHHBIX UMMNY/bCOB A0MYyCKaeTCs NPOBOAUTL OAHOBPEMEHHO. pu 3TOM K 3/1eKTpo060opyA0BaHUNIO
KaTeropuu pasmeLleHust 1 40/MKHO 6bITb NPUIOXKEHO No 15 nMnynbLCoB 06enx NOAAPHOCTEN NPy UCNbITAHWUM
noA AOXAEeM, a K anekTpoobopyAoBaHuio kateropuii pasmelienmsa 2. 3 n 4 - no 15 umnynbcoB obewnx
NONSIPHOCTE B CYXOM COCTOSHWW. 3HayeHWe WCMbITaTeNIbHOT0 HamnpsXXeHus [AO/HKHO ObiTb NPUHATO
HanmboNblMM U3 ABYX 3HAYEHW, HOPMUPOBAHHbLIX ANS BHYTPEHHEN W BHEWHeWh u3onAuMn € yyeTom
nonpaskn Ha aTMOCEpPHbIe YCNI0BUSA NPY UCTILITAHUN.

8.2.3 U3onauma mexay KoHTakTamu OAHOro W TOro Xe nostoca Mpu OTKIIOYEHHOM MOMOXEHUM
BblkNtoyatenein n pasbeAnHUTENein [O/MKHA BbIAEPXMBATb HaMPSHKEHUS KOMMYTAUMOHHbIX UMMY/bCOB,
ykasaHHble B Tabnmuax 8.1 (rpadpa 7) un 8.2 (rpada 6).

Mpy “cnbITaHny No faHHOMY NYHKTY A0/KHbI cobnogaTbea TpebosaHusa 8.1.4.

8.2.4 WcnblTaHne pasbefuHuTENeid, KopoTKodamblkaTteneil W 3asemauTenei ucnbiTaTelbHbIMU
HanpPsHKEHNAMU KOMMYTALMOHHbLIX UMMY/bCOB NO METoAy, YKa3aHHOMY A1 BHELUHel 13onauun, sBnsetcs
O0iHOBPEMEHHO MCMbITAHWEM UX BHYTPEHHEN U301ALUN.

8.3 Tpe6oBaHWA K BHYTpeHHeWl wnsonsyumm nNpu OJAHOMWHYTHOM TMNEpPEeMEHHOM
HanpsXeHunmn

8.3.1 BHyTpeHHss  u30MAUMA  BbIKIOYaTenen,  pasbeguHUTEnNei,  KopoTKolamblkaTenei,
3a3emnnTeneil M KOMMNIEKCOB annapatoB OTHOCUTE/NIbHO 3emMau, a Ana annapatoB TPexXnosiCHOro
MCNOJSTHEHNSI KNAcCoB HanpskeHns oT 3 fo 220 kB - mexAay cocefHVMMU Monocamu, [O/MKHA BblAEpXBaTb
O[HOMMHYTHOE HanpshkeHue, ykazaHHoe B Tabnuuax 8.1 (rpadpa 8). 8.2 (rpaca 7) n 8.3 (rpacha 5).

McnbiTaHus  mn3onaumMm  Bbikaouyateneil n  pasbefuHuTeneid Ao/MkHbl ObiTb NPOBeAEeHbl  Mpu
BK/TIOYEHHOM W OTK/IIOYEHHOM MOMIOXEHNN annapaTtoB. [py UCNbITAHUM M30NSAUUN OTHOCWUTENIbHO 3eMn B
OTK/TIOYEHHOM MONOXEHUN annaparta HanpshXeHne JO/KHO nofasatbCcs Ha 06a ero BbIBOAA.

TvnoBoe ucnbiTaHWe U30MALMK BbiklovaTened u pasbeAnHnTenein 4oMKHO ObiTb NPOBEAEHO Tak,
4yTo6blI OblNa MpoBepeHa CNOCOGHOCTb U30NALUMM BbIAEPXUBATL WCMbITATe/IbHOE HanpshkeHue B N06om
NPOMEXyTOYHOM MOMOXEeHWN TOKOBeAyLMX YacTeil annapata, B KOTOPOM OHW MOTyT HaxoAWTbCA BO BpeMms
BK/IOYEHNA WM OTKAYEeHUA. Tpu 3TOM UCMbITAHUW TOKOMOABOASALLME 4acTh OAHOTO W TOro Xe noswca
annapara fO/MKHbI OblTb 3NEKTPUYECKN COeUHEHbI MexXay COBOiA.

8.3.2 BHYTpEHHAS M30M1AUNA BbIKNOYATENell MexXAy KOHTakTaMu OAHOr0 W TOro e nontca npu
OTK/TIOYEHHOM MOMOXEHWUW BbIKNOYATENA LO/KHA BbIAEPXKMBATL OAHOMUNYTHOE HanpskeHve, ykasaHHoe B
Tabnuue 8.1 (rpadua 9).

Mpwn ncnbiTaHUM U30NALUN MEXAY KOHTaKTaMu BblkouaTeneli knaccos HanpsxeHus ot 3 o 220 kB
ncnbiTateNlbHoe HanpsKeHne AO0/MKHO OblTb MPUMOXKEHO K OAHOMY M3 KOHTAKTOB MpW 3a3eMjieHuu Apyroro.
Mpy 3TOM OcCHOBaHue annapaTta [AOMNyckaeTcs [OMNOMHUTENbHO W30MMPOBaTb, a HanpshkeHue Mexay
OCHOBaHMEM W KOHTaKTOM [O/KHO OblTb HE HWXe HOPMUPOBAHHOIO WCMbITATENIBHOTO HanpsXXeHus
OTHOCUTENBHO 3EMN.
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Mpu ucnbiTaHun BbikAOYaTenel knaccoB Hanpsbkenms 330 - 750 kB k BbiBOgaM [OO/MXKHbI 6bITb
NPUIOXEHbI ABa HanpshkeHus, Haxogswmecs B npotusodase. Mpu 3ToM 6o/bllas YacTb HanpsHkeHus Ha
OfIHOM BbIBOAE A0/KHA ObiTb HEe MeHee WCNbITaTeNIbHOTO HaNPsXKeHUss OTHOCUTE/IbHO 3eM/N, YKa3aHHOro B
Tabnuue 8.1 (rpacha 8). JlonyckaeTcs BMECTO MEHbLUEN YacTy NEPEMEHHOr0 HanpshKeHUa NpUKnagbiBaTh Ko
BTOPOMY BbIBOAY TMOCTOSIHHOE HarnpsXeHue, paBHOE aMMIUTYAHOMY 3HAYEeHW0 COOTBETCTBYIOLLErO
MEHbLLEro NepeMeHHOro HanpsHKeHus.

Tunosoe © nepuoAnYecKoe UCNbITaHUA [O/DKHbI NPOBOAUTLCA ABaxbl Mpu  nooyepesHOM
MPUIOXKEHUN HaMPAXEHUA K OAHOMY U3 BbIBOJOB U 3a3eMJIEHUN APYroro BbIBOAA WU NMPUIOXEHUN K HEMY
MeHbLUEro HanpsxeHus. Mpu oAnHaKoBbIX pasMepax n dopmMe KOHTaKTOB (UM 3KPAHOB 3TUX KOHTAKTOB Npu
X Hanuuuu) B MNPOMEXYTKe MeXAy KOHTakTamu [OMnycKaeTcs MpoBOAUTbL WCMbITaHWe OfUH pas npu
NPUIOXKEHNN HANPSHXXEHUSA K O4HOMY 13 BbIBOAOB.

8.4 Tpe6oBaHMA K BHeWHeNn wn3oNAUUM NPU OAHOMWUHYTHOM MNEPEMEHHOM
HanpsaxeHuu

8.4.1 BHelHAa M30nsauMa BblkNOYaTenel, pasbeanHnTeneli, KOpoTko3amblikatenei. 3asemnuteneii
M KOMMMEKCOB annapaTtoB OTHOCUTE/IbHO 3eM/u, a A/1A annapaTtoB TPeXMnoJIloCHONO0 UCMOJSIHEHUSA K/1accoB
HanpsxxeHus ot 3 go 220 kB - mexay cocefHMMKU noswcaMmy LO/HKHA BblAEepPXMBaTb B CYXOM COCTOSHUN
ucnbiTaHWe OAHOMWHYTHLIM HanpskeHueMm, ykasaHHbiM B Tabnuuax 8.1 (rpacpa 10). 8.2 (rpadha 9) u 8.3
(rpadha 7).

Mpy ncnbiTaHny JoMKHbI cobnogaTeea TpebosaHus 8.3.1.

8.4.2 Bo3AyLUHbIVi NPOMEXYTOK MEXAY KOHTaKTOM Mosoca pasbeAMHUTENS 1 ero 3a3eMNSIoLLMM HOXOM,
3/1EKTPUYECKV COEANHEHHbIM C APYrMM, NOAMNeXallyM 3a3eM/IEHNI0 KOHTAaKTOM Moca, [O/MKEH BblAepXMBaTh B
CYXOM COCTOSIHUM HanpshxeHne He MeHee 80 % OT yka3aHHoro B 8.4.1 npu 1t060M NOIOXKEHMMN, B KOTOPOM MOXET
HaxoAWTLCA HOX B MpoLiecce 3asemsIeHVst WKW pasdemsieHus. VIcnbiTaHne B MPOMEXYTOUHbIX MOMOKEHUAX
MOXHO He NpoBOAWTL B Cly4yae, €cny KOHCTPYKUMSA annapaTta TakoBa, YTO MPOYHOCTb U30MALUUU B 3TUX
MOMIOXEHNAX HE MOXET ObiTb HWKEe MPOYHOCTM BO BK/IOYEHHOM WX B OTKIOYEHHOM MOSIOXKEHUSAX
3a3eM/IA0LLEro HoXa.

8.4.3 BHeWHss M30M1AUMA  Mexay KOHTakTaMy OfHOro M TOro e nostca Bblknoyatenein u
pasbeAuHUTEeNel Npu OTKYEHHOM MOJIOKEeHUW annapaTta [0/DKHA BblAepXuBaTb B CyXOM COCTOSHUM
ncnblTaHMe OAHOMUHYTHBIM HanpshkeHneM, ykasaHHblM B Tabnuuax 8.1 (rpacha 9) n 8.2 (rpadia 8).

Mpwn ncnbITaHUM JOMKHBI cObM0AaTbcA TpeboBaHus:

[ANA BblkoYaTenein knaccoB HanpshkeHusi 3 - 220 kB - ykasaHHble B 8.3.2 oNna Bblkovateneil aTmx
K/1accoB:

Ans Bblkovatenein knaccos HanpshkeHuss 330 - 750 kB u ans pasbeguHutenein - ykasaHHble B 8.3.2
Ans BblkNoyarteneli knaccoB HanpsxeHwst 330 - 750 kB.

8.4.4 BHelWHAs n30nauMs BblkIlOYaTenen, pasbeAnHuTeNeid, KopoTko3amblkaTenein n sasemnutenei
KaTeropuv pasmelleHns 1 OTHOCWUTENbHO 3emau, a AN annapaToB TPEXNOSHCHOTO WCMOMHEHUA KaTeropuu
pasmeLleHua 1- mexay cocefHUmK nosocaMm o/mKHA BblAepXmBaTb NoA AOXAEM UCMbITaAHNE OAHOMUHYTHBIM
HanpshkeHneM, ykasaHHbIM B Tabnuuax 8.1 (rpadha 10). 8.2 (rpacha 9) n 8.3 (rpadha 6).

TpeboBaHve AaHHOrO NyHKTA He OTHOCWUTCA K BHELUHeR M30NsumMu Mexay noscamu, anekTpuyeckas
MPOYHOCTb KOTOPOV ONpeAenseTca BO3AYLUHbIM MPOMEXYTKOM.

8.4.5 BHelHss 130M1aUMsA MeXay KOHTakTamy OAHOrO M TOrO Xe Mosioca BblK/uaTeneil kateropum
pasmeLleHnss 1 B OTKIHOYEHHOM MOMIOKEHUW BbIK/lOUATENSA [O/DKHA BblAEPXMBATL MOA AOXAEM UCMbITaHWe
OAHOMWHYTHbIM HaNpsHXKeHWeM, ykasaHHbIM B Tabnumue 8.1 (rpadha 10).

Mpy ucnbiTaHUK JOMKHBI CO6NAAaTLCA TpeboBaHNs 8.3.2.

8.5 YkasaHus No NpoBeLEeHNI0 NPUEMO-CAATOUHBIX Y NEPUOANYECKNX NCTbITaHUI

85.1 Kaxablli o6paseL, paccMaTpuBaeMbIX BUAOB 3/1€KTPOOOOPYL0BAHNS NPU BbiNyCKe C NPeanpusaTus-
N3roTOBUTENS AOMKEH GblTb NOABEPrHYT NPMEMO-CAATOUHBIM UCMbITAHWUSAM €ro N30NALUN:

a) ucnbiTatesbHbIM OLHOMUHYTHBIM MEPEMEHHbIM Hanps)keHnem B COOTBETCTBMM € 8.3 - anA
BHYTPEHHEW n3onauum:

6) ucnbiTaTeNlbHbIM OAHOMWUHYTHBIM MEPEMEHHbIM HanpskeHnem B cooTBeTcTBuM € 4.14 - AnA
N30/15UMK Lieneii ynpaBneHns 1 BCNOMOraTe ibHbIX Lenei.

MpumevaHunsa

1 [lns razoHanosHeHHbIX BblkNoYaTenei gonyckaeTcs He NPOBOAWUTL NPUEMO-CAATOUYHOE UCTbITaHWe U30NALMK
MexX/y KOHTakTaMu OAHOro M TOro Xe Mosca NpPUoXeHneM HanpshkeHns no 8.5.1 (a) K NOMIHOCTbIO COGPaHHOMY
BbIK/lOYATENIO WAW. NPWU MNO3/IEMEHTHOM WCMbITAHUW, K MOAYNAM (pa3pbiBam), @ oOrpaHuymMBaTbCsH WCMbITAHWEM
OAHOMUHYTHbIM MEepPeMEHHbIM HanpshXXeHWem OTAEeNbHbIX WU30NMPYLWKNX YacTeli mogyneil (paspbiBOB) W NpPOBEPKOIA
COOTBETCTBUS YepTexaM U30MSALMOHHbLIX PACCTOAHWUA MexAy PasoMKHYTbIMW KOHTaKTamu Kaxgoro mogyns (paspbisa),
ecn paHee MpOBEfEHHbIMU KCCNefoBaHUSMU U NEepUoOANYECKMMU WCMbITAHUSIMU Mogynelt ( pa3pbiBOB) TOli e
KOHCTPYKLMM AOKa3aHo, YTO NpW TakoM MeToAe KOHTPONA M30NALuUN BCe NpOBepeHHble Moaynn ( paspbiBbl)
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BblAepXusaT wucnbiTaHma no 8.5.1 (a). MNepeyeHb nognexawMx WUCMbITAHWIO OTAE/NbHbIX W30/IMPYIOLWMX YacTei
Moayneit (paspbiBOB), a Takxe Mojnexalux NpoBepke W30MSALUOHHbIX PAacCTOAHWIA A0/MKeH 6blTb YCTAHOBMEH B
CTaHOapTax Ha BblKto4YaTe/ M KOHKPETHbIX TUMOB.

2 JlonyckaeTcsa He NPOBOAUTL NPUEMO-CAATOUYHbIE UCMbITAHUA U30NALUN MEXAY KOHTakTamum O4HOIo U TOro Xe
nontca KOMMYTALMOHHbIX annapaToB (418 ra3oHano/IHEHHbIX BbIK/KUATENen ¢ yyeToM npumedvaHus 1) u mexay
TOoKOBeAyW MMM YHaCcTaAMKU COCefHMX NO/II0COB annapatoB, e€cC/n aneKTpuyeckasa MNPOYHOCTb yKa3aHHOﬁ nsonayun
onpegendeTcsa Bo3AyWHbIMU UKW MaciAHbIMU NMPOMeEXyTKaMun n ﬂpOBepKOﬁ YCTaHOBJ/IEHO COOTBETCTBME MU30TALNOHHbIX
paccTosiHWi yepTexam.

8.5.2 K nepuoguuyeckum  WCMbITaHWAM  OTHOCATCA BCe TpeboBaHWSA AaHHOIO  pasfena,
YCTaHOB/IEHHbIE 41 TUMOBbLIX UCTbITAHUIA, 38 UCKNIOYEHNEM UCTIbITaHWIA:

- 3015 MM annapaToB HanpPsHKeHNsMU rPO30BbIX VMMY/1bCOB:

- BHELUHEeR n30naunm Mexay KOHTakTaMu O4HOro 1 TOro Xxe nontca pasbegnHuTenei.

9 TpeboBaHWA K 301ALUN NpegoxpaHuTenei

9.1 Tpeb6oBaHUA K M30NALUN NPU HaNPSAXEHUAX FPO30BbIX UMMNYIbCOB

9.1.1 BHelwHAs u3onsauua npegoxpaHuTeneii (NpefoxpaHnTenb C NATPOHOM C HeneperopesLueit
NAaBKO BCTaBKOI) OTHOCUTE/NIbHO 3eMN, a ANA NpefoxpaHuTeneli TPEXNOICHOTO UCMOMHEHUS - MeXay
coCefHUMW Motocamy AO0/KHA BblAEPXMBATb HAMPSHXEHWUS MOJHLIX FPO30BbLIX VMMNY/NbCOB, YKa3aHHble B
Tabnuue 9.1 (rpaca 3).

Ta6nuya 9.1 -VcnbiTaTe/bHble HaNPsHXKeHUsI NpefoXpaHnTeneit
NcnbiTatensHoe Hanps>xeHune BHyTpeHHeVI 1 BHELWHel nsonaunn. kB

—
-§ OHOMWHYTHOB NepeMeHHoe
5 NOJIHOTO rPO30BOro UMNysbCca N
= B CYXOM COCTOSIHUMU noa poxaem
T
™
j OTHOCU-
z OTHOCI/ITEI"I'bHO mexay " TeNbHO Mexay 1 omocmeqleo Mexay
I a 3emnn"l KOHTakTamun semmmil KOHTakTamun 3emMnun KOHTaKTamu
S
1 2 3 4 5 6 7 8
3 @ 20 23 10 12 10 12
a 40 46 10 12 10 12
6 40 46 20 23 10 12
6 @) 40 46 20 23 20 23
a 60 70 20 23 20 23
6 60 70 28 32 20 23
10 (@) 60 70 28 32 28 32
a 75 85 28 32 28 32
6 75 85 38 45 28 32
15 (@) 75 85 38 45 38 45
a 95 110 38 45 38 45
6 95 110 50 60 38 45
20 @ 95 110 50 60 50 60
a 125 145 50 60 50 60
6 125 145 65 75 50 60
24 a 150 165 60 70 60 70
6 150 165 75 90 60 70
27 a 170 190 65 85 65 75
6 170 190 80 95 65 75
35 a 190 220 80 95 80 95
6 190 220 95 120 80 95
110 a 450 570 230 230 200 230
150 a 650 790 300 315 275 315
220 a 900 1100 440 460 395 460

YcnoBusa NpUMeEHEHNs YpoBHEN U30naumm ykasaHsl B 4.17.
' [lns annapaToB TPEXNO/IIOCHOIO UCNOJ/THEHUSA - TakKe Mexay cocefHUMM nosicamu.
" Mex/y KoHTakTamu OfHOro ¥ TOro Xe MnoJitoca npefoxpaHuteneli Npu BbIHYTOM naTpoHe.
* [lna annapaTtoB TPEXMoJIlDCHOINO0 MCMOJIHEHUA KiaccoB Hanpskenus oT 3 o 220 kB - Takke mexay cocefHuMU
nosocamu.

Ana annapatoB kaTteropuu pasmelieHnsa 1.
B Mexay KOHTakTamMu OAHOrO M TOrO e nofca npegoxpaHuTenei ¢ naTpoHOM, HO 6e3 MNaBKOW BCTaBKU Mexay
3afeKTpogamu.
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9.1.2 BHewHsa wu30MAUNSA npefoxpaHuTeneli Mexgy KOHTakTamy O[HOro W TOro e noswca
npefoxpaHuTens Npu BbIHYTOM NaTpoHe A0/KHA BblAepXuBaTb HaMNPSXEHUS NOJHbIX FPO30BbIX UMMY/bCOB,
ykasaHHble B Tabnuue 9.1 (rpada 4).

MpumMmeuaHue - [pu UCNbITAHAU BHELUHEW W30MALUM NpefoxpaHuTesieil Npu BbiHYTOM MaTpoHe
JonyckaeTcst BMecTo 15-yAapHoro MeToAa NpUMeHsITb CTyNeHYaThlii MeTod UM MeTo «BBEepX-BHW3». Mpu
3TOM BbIEPXUBAEMOE C BEPOATHOCTbIO 90% HanpsikeHue AO/MKHO GbiTb HE MEHbLUE COOTBETCTBYIOLLETO
UCMbITATENILHOTO HANPSHKEHNS.

9.1.3 VicnbiTaHne npefoxpaHuTeneid ncnbiTaTenlbHbIMU HanpsHXKEHUAMU TPO30BbIX UMMY/1bCOB MO
MeToAy, yKasaHHOMY [N1A BHELWHel n3onauun, ABNASEeTCA OLHOBPEMEHHO WCMblTaHneM 3NeKTPUYHecKoi
MPOYHOCTU X BHYTPEHHEN 130naumn.

9.2 Tpeb6oBaHuA K M3oNAuUU NPU OAHOMUHYTHOM MEPEMEHHOM HanNpsaXeHUu

9.2.1 BHyTpeHHsA n3onsauus npegoxpaHvutenein (npefoxpaHnTenb C NATPOHOM C HeneperopesLuei
NnaBKoW BCTaBKOM) OTHOCUTENIbHO 3eMAW, a A5 NpefoXpPaHuTeNeil TPEXMOMOCHOIO UCNOSTHEHNSA - MeXAy
cocefHUMM NocaMu [O0/KHa BblAepXuBaTb OAHOMUHYTHOE HanpshkeHue, ykasaHHoe B Tabnuue 9.1
(rpada 5).

9.2.2 BHewWHAs M30naumMa npefoxpaHnTeneil OTHOCUTENbHO 3eMAN [O/KHA BblLEPXUBaTb B CyXOM
COCTOSIHMK, a ANA npefoxpaHuTeneil Kkateropuu pasmelenus 1 - Tawke nog AOXAEM OAHOMUHYTHblE
HanpskeHus, ykasaHHble B Tabnuue 9.1 (rpadbl 5 1 7).

9.2.3 BHelWHAs u301aUNA nNpegoxpaHuTeneid Mexgy KOHTakTaMu OAHOro0 M TOro e noswca
npefoxpaHvuTens npv BbIHYTOM NaTpoHe [O/MKHA BblAEpPXMBaTb B CYXOM COCTOSHWW OAHOMVHYTHOE
HanpsbkeHue, ykasaHHoe B Tabnuue 9.1 (rpaca 6), a M3019UUSA MeXAy KOHTakTamy OfHOro U TOro xe
nontoca npefoxpaHuTens ¢ NaTpoHOM, HO 6e3 NIaBKON BCTaBKM MeXAy 3/71eKTPoamMu B CyXOM COCTOSHWMN U
noa AOXAeM - ykasaHHble B Tabnuue 9.1 (rpadbl 6 1 8).

9.2.4 BHeWwHAs u1301AUMA MeXAy COoCeAHUMM nofwcamMy npefoxpaHuTeneli TPexnosiloCcHOro
NCNOJIHEHUA KNaccoB HanpshkeHns ot 3 Ao 35 kKB fgonkHa BbiAepXunBaTb B CYXOM COCTOSAHUU OAHOMWUHYTHOE
HanpsxeHue, ykasaHHoe B Tabnuue 9.1 (rpada 5).

9.2.5 BHewHAs u1301AUMA MeXAy COCeAHUMW MofcaMu npefoxpaHuTeneli TPexnosiloCHOro
MCMNOJIHEHUA KaTeropum pasMelleHns 1 gomkHa BblgepxuBaTb Mof A0XAEeM O4HOMWHYTHOE HarnpshkeHue,
ykazaHHoe B Tabnuue 9.1 (rpada 7).

9.3 YkKasaHusa nNo nNPOBEAEHUI MNPUEMO-CAATOYHbLIX U MNepuofNYecKnx
mcnbliTaHuii

9.3.1 Kaxgblli obpasel, npegoxpaHuTens npv BbiNycke C NPeAnpusiTUA-U3roToBUTENS AO/DKEH ObITb
NoABEPrHyT NPMEMO-CAATOYHbIM WCMNbITAHWAM BHYTPEHHEN MW30N58uUM UCMbITaTeIbHbIM  OAHOMUHYTHbIM
rnepemMeHHbIM HanpsXeHmem B cooTseTcTeuu ¢ 9.2.1.

9.3.2 K nepuoguyeckMMm UCMbITAHWSIM OTHOCATCA Bce TpeboBaHMA [aHHOrO pasfena,
yCTaHOB/IEHHble AN TWUNOBbIX WCMbITAHWA, 3a WCKIHYEHUMEM UCMbITAHWIA BHELWHER W30Nauun  Mexay
KOHTaKkTaMun OHOro 1 TOro Xe nostca npefoxpaHvuTesnei npyu BbIHyTOM NaTpoHe.

10 Tpeb6boBaHUsA K N3018LUMN KOHAEHCATOPOB CBA3N'

10.1 BHYTpPEHHSAS U BHELHAA M3015U1A KOHAEHCATOPOB CBA3W [LO/HKHA BblAEPXMBaTb HaNpsHXeHus
NOJHbIX TPO30BbIX MMMY/LCOB, Yka3aHHble B Tabnumue 10.1 (rpada 3).

McnbiTaHns BHYTPEHHEW U30M5AUMM KOHAEHCATOPOB CBSA3M HaNPSHXeHWSAMU [PO30BbIX MMMY/bCOB
[O/XHbI NPOBOAUTLCS MUMMY/IbCaMy OTpULATENIBHOW NONSPHOCTY.

Tpe60oBaHus, ykasaHHble AN KOHAEHCATOPOB CBS3M, PACNPOCTPAHATCS HA KOHAEHCATOPbI, NPUMEHSIEMbIE B KAYECTBE
BbICOKOBO/IbTHOTO Mieya feIMTeNst HanpsXeHns eMKOCTHbIX TPaHC(OPMATOPOB HaMpPSXKEHNS.
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Ta6nuuya 10.1- VcnbiTaTenbHble HaNpPsHXKeHWS KOHAEHCATOPOB CBA3N

Knacc VcnbiTaTenbHoe HanpsbkeHue BHYTPEHHEN 1 BHelHel usonsauuu. kB
Hanps- YpoBeHb OZHOMVHYTHOE NepeMeHHoe
XeHnsi. wsonsiyuy MO/HOTO PO30BOTO  KOMMYTalUOHHOrO ’
‘B UMnybca uMnynbca B CYXOM COCTOSIHWU nog foxaem?2
1 2 3 4 5 6
35 a 190 - 80 80
6 190 - 95 80
110 a 480 - 200 200
150 a 650 - 275 275
220 a 950 - 395 395
330 a 1050 850 460 -
6 1175 950 510 -
500 a 1425 1050 630
6 1550 1230 680
750 a 1950 1425 830 -
6 2100 1550 950 -

'YcnoBus NnpMMeHeHns ypoBHel n3onsauun ykasaHsl B 4.17.
2 Nopa foxaem - ANS KOHAEHCATOPOB CBA3W KaTeropuu pasmMelleHuns 1,

10.2 BHewHAA (B CyXOM COCTOSHUM W MOA AOXAEM) W BHYTPEHHAA U30NALNA KOHLEHCATOpPOB CBA3N
[OMKHA BbIAEPXKMBATb HANPSXEHNA KOMMYTaLMOHHbIX UMNYNbCOB, yKasaHHble B Tabnuue 10.1 (rpada 4).

MpumMeyaHne - McnbiTaHWe BHYTPEHHe! U BHeWHel W30MAuUM Bbik/loUaTeneil U KOHAEHCATOpPOB CBA3N
HanpsKeHWsIMW ~ KOMMYTaUMOHHbIX  MMMYNbLCOB  AOMyCKaeTcs  NPOBOAUTL  OAHOBpeMeHHo. [lpu  aToM K
371eKTPO06OPYA0BAHUIO KaTeropun pasmelieHnss 1 JOMKHO GbiTb NPUNOXeHO 15 uMnynbcoB 06enx MonsipHOCTEl npu
UCMbITAHUK MO AOXAEM, a K 3/1eKTPo060opyA0BaHNI0 KaTeropuii pasmewierus 2, 3 n 4 - no 15 uMnynbLcoB 06enx
NONISIPHOCTEN B CYXOM COCTOSIHUM. 3HAYEHWE UCTbITATENIbHOrO HamnpPsHKeHUsl AOHKHO 6biThb MPUHATO HAUBOMBLLINM U3
[BYX 3HAYEHWIi, HOPMUPOBAHHbIX A/151 BHYTPEHHEl 1 BHELUHER N30NSALMN C YUETOM MONPaBKM Ha aTMOCHepHble YC0BuUs
npy UcnbITaHUN.

10.3 BHYTPEHHASA U30NAUMSA  KOHAEHCATOpOB CBA3WM [O/DKHA BblAEpPXMBaTb OAHOMUHYTHbIE
nepemMeHHble HanpshXeHus, ykasaHHble B Tabnmue 10.1 (rpadga 5).

10.4 BHelwHAs M301AUMA KOHAEHCATOPOB CBA3W [O/KHA BblAEpPXMBATb B CYXOM COCTOSHWM, a Ans
KOHAEHCaTopoB CBA3W KaTeropuy pasmelieHus 1 - Takke nofd AOXAEM OAHOMWHYTHble MepeMeHHble
HanpshkeHus, ykasaHHble B Tabnuue 10.1 (rpadbl 5 u 6).

10.5 BHYTpeHHsA M30nAL4MA KOHAEHCATOPOB CBA3W J0/DKHA BblAepXMBaTh UCMbITaHWe NepeMeHHbIM
HanpshkeHnem C M3MepeHWeM MWHTEHCMBHOCTU YaCTUYHbIX Pa3psaAoB. VcnbiTaHWe [O/HKHO MPOBOAUTHLCA
NPUNOXKEHNEM HAMPSHXKEHUS MEXAY BbICOKOBO/IbTHBIM W 3a3EM/IEHHbIM 3aXXMMaMW KOHAEeHcaTopa COr/iacHo
yKaszaHuam 4.10.2.

KoHaeHcaTop cuMTaeTcs BblAEPXaBLUIUM WCMbITaHWe B Cryvyae, eCiM UHTEHCUMBHOCTb YacTUYHbIX
paspsfoB He MpeBbiCMMa 3HaYeHWs, ycTaHaB/IMBAEeMOro M0 COr1acoBaHWI0 MeXAy W3rotoButeneMm u
notpebutenem B cTaHgapTax Ha OTAe/bHble BUAbl KOHAEHCATOPOB CBA3W.

Mpumeuvanunsn

1 Mpy TUNOBLIX UCMBITAHUAX ONINTENBHOCTb BbIAEPXKU Hanpshkenus 1.1 [O/KHA 6bITb 1 4. Mpu aTom
MN3MepEeHMNE YacTUYHbIX pPa3psifoB A0/MKHO NPOM3BOAUTLCS C MHTEPBAIOM He 6osee 10 MUH.

2 [lnA KOHAeHCaTOpoB, MMewWwux emkocTb 6onee 10 H®, ykasaHHoe B 10.5 ucnbiTaHne MOXeT ObITb
HEeocyLecTBMMO, YTO AO/DKHO OblTb YKa3aHO B CTaHAapTax Ha u3genust oTAeNbHbIX TUMNOB.

3 WcnbiTaHue no 10.5 aonyckaeTca npoBoAUTb NO3/TEMEHTHO. NcnbiTaTensHoe HanpsXxeHune npu aTomMm A0J/HKHO
6bITb ONpeAeneHo ¢ y4eTOM BO3MOXHON HepaBHOMEPHOCTW pacnpefesieHns HanpsHkeHns No 3fieMeHTaM U yka3aHo B
CTaHgapTax Ha faHHoe usgenue.

10.6 M30n5umMa KOHAEHCATOPOB CBA3M A0/IKHA BblAEPXMBATL NPUIOXKEHHOE MeXAy BbiBOAoM HH n
3a3emsisemMbiM BbIBOAOM OLHOMWHYTHOE NepeMeHHOoe HanpshkeHne, paBHoe:

-10 kB - ANnA KOHAEeHCaTOpOB CBA3WN Kateropun pasmelieHus 1 npu ucnbiTaHUM B CYXOM COCTOSAHUN
1 noa AoXAeM;

- 4 kB - [oNs KOHA4EHCATOPOB CBSA3M KaTeropuii pasmelleHnss 2. 3 u 4 npy UCNbITAHUU B CYXOM
COCTOSAAHUN.

10.7 Yka3aHusi N0 NPOBEAEHUNI0 NPUEMO-CAATOUHbIX Y NEPUOANYECKUX UCTIbITAHWUIA

10.7.1 Kaxablii o6pasel, koHAeHCaTOpa CBA3W NMpU BbIMyCKe C NPeANpUSATUS-U3rOTOBUTENSA [OSIKEH
ObITb MOABEPrHYT NPMEMO-CAATOYHbIM UCMbITAHUSIM €70 N30/ALUN:
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a) ucnbiTaTesibHbIM O4HOMWHYTHBIM NEPeMEHHbIM HanpsXXeHnem B cooTBeTcTBuM € 10.3;

6) NnepeMeHHbIM HarnpsHXeHUEM C U3MEPEHUEM XapaKTEPUCTUK YHACTUYHBIX pa3psaaoB B COOTBETCTBUM ¢ 10.5.

10.7.2 K nepuogmMyeckum McnbiTaHUsIM OTHOCATCA BCe TpeboBaHWs AaHHOro pasfena, YCTaHOB/IeHHble
NS TUNOBbIX UCMbITAHWIA, 38 UCKOYEHNEM UCTIbITAHWUI HANPSXXEHNAMMN FPO30BbIX MMMY/ILCOB.

11 Tpeb6oBaHMA K M30MAAUMN KOMNNEKTHbIX pacnpepennTenbHbiX YCTPONCTB
(KPY), 3KpaHMpoOBaHHbIX TOKOMPOBOAOB W KOMMNJIEKTHbIX TpaHchopMaTOpHbIX
nogctaHuuii (KTM)

11.1 Tpe6oBaHua k unsonauun KPY npu HanpsaXeHUAX rpo3oBbIX MMMNYIbCOB

11.1.1 BHelwHsiA U301aUMsA, B T. Y. U301AUMA BHYTpU o6onouku KPY. ueneli NepBUYHLIX COEAMHEHWIA
KPY pomkHa BblaepXmBaTb HaMPsHKeHUs MOJHbIX FPO30BbIX MMMY/bCOB, YKka3aHHble B Tabnuue 11.1 (rpadha 3).

McnbiTatensHoe HanpsixeHne AO/HKHO ObITb NPUIOXEHO K;

- M30M15UMM  OTHOCUTENIbHO 3eM/IM WM Mexay nonwcamv npu paboyem U pasobLLEHHOM
(KOHTPOJILHOM) MOJIOXKEHWNAX BbIABUXHOIO 3/1EMEHTA:

- M30M1AUMN  MeXAy TOKOBeAyLMUMU U 3a3eM/IeHHbIMU 4YacTAMWU MPU PEMOHTHOM MOIOXEHUN
BbIIBM)XXHOTO 3/1EMEHTa,

- M30M1AUMN OTHOCUTESNIbHO 3eM/iM U MexXxAy nostcamu npu  BKIOYEHHOM W OTKIHOYEHHOM
NONOXEHVAX pasbefvHuTeneli, MNPUCOeAMHEHHbIX K LEenAM MepBUYHbIX coeAnHeHnin ana KPY 6es
BbIABUXHbIX 3/1IEMEHTOB.

MpumeuaHne - HopmanbHO  npucoeAnHeHHoe K uensm NepBUYHbIX  COEfUHEeHWN KPY
3n6KTp0060py,ﬂ,OBaHl/Ie, ANnA KOTOPOro yCTaHOBJ/IEHbl UCNbITaTe/ibHble HanpsXeHusa rpo3oBbiIM MMNY/NbCOM MeHblUue,
4YeM yKasaHHble B HacToAweM cTaHgapTe, nNpu ncnbiTaHMM No HacToAwemMy NyHKTY A0/TXXHO ObITb 0OTCOE€eAVNHEHO OT ueneﬁ
NepBUYHbIX COeAWHEeHWl. McnbiTaHne [O0/MKHO OblTb MOBTOPEHO CO BCEM MNPUCOEAMHEHHbIM 3N1EKTPO06opyAoBaHNeM
NPUIOXEHNEM HanpsHKeHWs, LO0NyCKaemoro A5 BCEro aNekTpoobopyaoBaHus.

Ta6nnua 11.1- VcnbiTaTensbHble HanpshxkeHuss KPY, akpaHupoBaHHbIX TokonpoBogos v KT
McnbiTaTeNlbHOE HanpshXeHne BHYTPEHHEN 1 BHEWHel nsonauun. kB

; "§ OAHOMMWHYTHOE NepemMeHHoe
s NOJIHOrO rPO30BOro UMMy/bca ,
R E| B CYXOM COCTOSIHUM noa aoxaem'l
=
w0 § OTHOCUTENbHO Mex OTHOCUTE/IbHO
§ Q = seMAM*IN Mexay [y KOHTaKkTamu 3eMAM'T U Mexzy MeXAy KOHTakTamu
> KoHTakTamn KPY ¢ > KPY ¢ psyms KoHTakTamu KPY ¢ A KPY ¢ Asyma OTHOCMTeﬂbHO
& S  0AHMM paspbBOM Ha paspeisamn Ha O/IHUM Pa3pbiBOM Ha paspeizamm Ha semmul
£ & nonioc nonoc nonioc nomtoc
1 2 3 4 5 6 7
3 (@) 20 23 10 12 10
a 40 46 10 12 10
6 40 46 20 23 10
6 (a) 40 46 20 23 20
a 60 70 20 23 20
60 70 28 32 20
10 (a) 60 70 28 32 28
a 75 85 28 32 28
6 75 85 38 45 28
15 (3 75 85 38 45 38
a 95 110 38 45 38
6 95 110 50 60 38
20 (@) 95 110 50 60 50
a 125 145 50 60 50
6 125 145 65 75 50
24 a 150 165 60 70 60
6 150 165 75 90 60
27 a 170 190 65 85 65
6 170 190 80 95 65
35 a 190 220 80 95 80
6 190 220 95 120 80
110 a 450 - 200 - 200

" YCnoBusi NPUMEHEHNSI YPOBHE U30N1ALUN yKa3aHbl B4. 7.

' Ana KPY v KT TpexnostoCHOro NCNOSTHEHNA - TakXe Mexay COCeAHVMU Noscamu.

: Mexay KoHTakTamu OAHOro ¥ TOro Xe nostoca ueneii nepBuYHbIX coeguHeHnii KPY npu pa3o6leHHoM (KOHTPOSbHOM)
NOIOXEHWIN BbIABWKHOIO 3/1EMeHTa.

4) ina BHewHell nsonaummn (BHe o6onoukn) KPY HapyxHO» ycTaHoBkn (KPYH) un KTI1.

AHAna KTMN knacca HanpshxeHns 110 kB.
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11.1.2 BHelWHAsA n308uMsa BHYTpu 060104k KPY mMexay TOKOBeAyLMMK YacTAMMU O4HOMO U TOTO Xe
nontoca Lenein nepBuYHbIX coegnHeHnii KPY npu pa3o6LieHHOM (KOHTPO/IbHOM) MOMOXEHUU BblABUKHOMO
3/IeMeHTa Npu AByX paspbiBax Ha MoJoc A0/HDKHA BblAepXuBaTb HAMPSXEHUS MOHbIX FPO30BbIX UMMY/LCOB,
ykasaHHble B Tabnuue 11.1 (rpacha 4).

KPY 6e3 BblABWXHbIX 3/1EMEHTOB A0/DKHbI BbILEPXMBaTb WCMbITAHUS BHELIHEW WM30MALMN MexXay
KOHTaKkTamMmy OAHOro ¥ TOro Xe fnoswca pasbeanHuTenel ueneii NepBUYHbIX COEAUHEHWNI B OTKIHOYEHHOM
NOMIOXEHNUN pa3befnHUTENS.

11.1.3 VcnbiTaHus nsonsauumn KPY HanpsKeHWUAMMU rpo30BbIX UMMY/IbCOB AO0/MKHbI ObITb MPOBEAEHbI
UMNybCcaMy Kak NONOXUTENbHON, TakK U OTpuLaTe/IbHON NONSAPHOCTHU.

11.1.4 VicnbiTaHna wusonaumm KPY wucnbiTareNbHbIMU  HanpsXXeHUAMU Tpo30BbIX WMMNY/LCOB MO
MeToAy, YKasaHHOMY A5 BHELWHeN u301aunn, SBNSEeTCA OAHOBPEMEHHO WCMbITAHWEM 3NEeKTPUYecKol
NPOYHOCTU UX BHYTPEHHEW N30NALMUN.

11.2 TpeboBaHua «k wu3zonauymm KPY npu KpaTKOBPEMEHHbIX MNepeMeHHbIX
HanpaxXeHUAax

11.2.1 W3onAumsa ueneli NepBUYHbIX coeauHeHwnid KPY pomkHa BblAepXvBaTb OAHOMUHYTHblE
HanpshkeHuns, ykasaHHble B Tabnuue 11.1 (rpacha 5). WcnbitatenbsHoe HanpshkeHne [OMKHO 6bITb
NPUIOXEHO K n3014aumnmn cornacHo 11.1.1.

11.2.2 BHewHsa m3onsaumsa ueneli nepBuYHbIX coeanHeHnid KPY. B T. u. BHyTpu o6onouku KPY.
[O/KHa BblAepXyBaTb B CYXOM COCTOSIHMM HanpskeHus, ykasaHHble B Tabnuue 11.1 (rpadpa 5).
WcnbiTaTenbHoe HanpshkeHue A0/KHO BbiTb NPUIOXKEHO K N301aLUMn cornacHo 11.1.1.

11.2.3 BHewHAsA n3onsauma BHyTpu 060104k KPY mexay TokoBeyLw MMM YacTAaMMU O4HOMO U TOTO Xe
nontoca Lenein nepBuYHbIX coefgnHeHnin KPY npu pa3o6LieHHOM (KOHTPO/SIbHOM) MOMOXEHUU BblABUKHOMO
3/leMeHTa Mpu [ABYX paspbiBax Ha MOJMOC [O/KHA BbIAEPXMBATL B CYXOM COCTOSIHUM HanpshkeHus,
ykasaHHble B Tabnuue 11.1 (rpaca 6).

KPY 6e3 BbIABMXHbIX 3/1€MEHTOB, COM1aCHO HacCTOoAWEeMY MYHKTY, AO/KHbl BblAEPXMNBaTb
UCMbITaHWE BHELUHEW W30NAUUM MeXAy KOHTakTamy OAHOr0 M TOro e Monlca pasbefuHutens uenei
NepBUYHbIX COeMHEHNI B OTKIIOYEHHOM NOJSIOXEHUN pasbegnHUTENS.

11.2.4 BHewHss wusonauus (BHe o6onoukm KPYH) wueneli nepBuuHbIX coeguHeHunii KPYH
OTHOCUTE/IbHO 3eMIN [0/KHA BblAepXMBaTb NOA AOXAEM HanpshKeHus, ykasaHHble B Tabnuue 11.1 (rpada 7).

11.3 Tpe6oBaHNs K M30ONALUN IKPAHWPOBAHHbLIX TOKOMPOBOAOB

11.3.1 N3onauna akpaHMpoBaHHbIX TOKOMPOBOAOB A0/HKHA BblAepXuBaTh:

a) HanpsXXeHWs MOMHbIX FPO30BbLIX MMMY/LCOB MOMOXWUTENbHON W OTpuLUaTenbHON MNONsSpHOCTEN,
ykasaHHble B Tabnuue 11.1 (rpada 3);

6) 0ofHOMUNYTHOE NepeMeHHOoe HanpsxeHue, ykasaHHoe B Tabnuue 11.1 (rpadpa 5).

11.3.2 VicnbiTaHne u30NAUMN 3KPAHMPOBAaHHbLIX TOKOMPOBOLOB MCMbITATE/IbHBIMU HANPSXEHUAMN
rPO30BbIX WMMY/NILCOB MNO MeTOoAy, YyKasaHHOMY [/ BHeLWHed wusonAuuu, SBASETCA OAHOBPEMEHHO
UCNbITAHNEM 3/IEKTPUYECKOW NPOYHOCTU NX BHYTPEHHEN U30MALMUN.

11.4 Tpe6oBaHusa k nsonauumn KTN

11.4.1 W3onsaumus pacnpegenutenbHbix ycTpoiicte BH n HH KT gomxHa BblAepXnBaTh UCMbITaHUS,
ykasaHHble B 11.1 n 11.2 ana KPY.

11.4.2 W3onsuma pacnpepenutenbHbix yctpoiictB KTIM knacca HanpsbkeHus 110 kB pgomkHa
BblEPXMBATL!

a) HanpshkeHWs MOJIHbIX PO30BbIX MMMY/IbCOB MNOMIOXUTENIbHON W OTpuLaTtenbHON NoNspHOCTeN,
ykasaHHble B Tabnuue 11.1 (rpaca 3);

6) 0HOMWHYTHOE NepeMeHHOoe HamnpshkeHne, ykasaHHoe B Tabnuue 11.1 (rpadua 5).

11.4.3 WN3onauma cuNoBbIX TpaHCOPMAaTopoB A0/HKHA BbIAEPXMBATb MWCMNbITAHWA, YKas3aHHble B
pasgene 5 HacTosLero ctaHjapra.

11.4.4 N3onAums y3noB CTbIKOBKM AO/KHA ObITb UCNbITAHA UCNbITATENIbHLIMU HANPSHXXEHUAMU BCEX
BUAOB, YKa3aHHbIMU [ANA OTAE/IbHbIX 3/1EMEHTOB MPU  HaWMEHbLUMX 3HAYEHUAX W3 UCMbITaTeSIbHbIX
HanpsKeHnii COOTBETCTBYHOLLMX 3/IEMEHTOB.

11.4.5 VicnbiTaHne wusonaumm KTI ucnbiTatesibHbIMU HAMPSXXEHUAMU TPO30BbLIX WMMY/1LCOB MO
mMeToAy, yKaszaHHOMY ANA BHELHel W30M1AuMKn, SBNSeTCA OAHOBPEMEHHO WCMblITaHWeM 31eKTPUYecKoi
MPOYHOCTU VX BHYTPEHHEN N30N5ALUN.

11.5 YKasaHua no nNpoBefeHUID TMNpuMemMo-cAaTOUYHbIX W nNepuoguyeckux
mcnbiTaHuni

11.5.1 Kaxablii obpasel, KPY. akpaHupoBaHHOro Tokonposoga v KTI npu Bbinycke ¢ npeanpuatms-
N3roToBUTENSA AO/KEH ObITb NOABEPTrHYT NPUEMO-CAATOUYHBLIM UCMBITAHUAM €ro U30MALUN:
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a) ANnA BHYTpeHHel wusonsumm KPY. akpaHMpoBaHHbIX TOKONPoBOAoB ¥ KTI - wucnbiTaTeNbHbIM
OAHOMWHYTHbLIM NMEePEeMEHHbIM HanpshXeHnem B cooTBeTcTBUM ¢ 11.2.1, 11.3.1(6) 1 11.4. COOTBETCTBEHHO;

6) 4nA u3onAuuKM uenei ynpasneHns v BcnomoraTesnbHbix uenein KTM n KPY - ucnbiTatenbHbIM
OfHOMWHYTHbLIM NepemMeHHbIM HanpsXXeHnem B COOTBETCTBUM C 4.14.

Mpvmeyanue - [onyckaeTcs He NPOBOAUTH MPUEMOCAATOYHbIE UCTIbITAHUS U33MIALUT Leneil NepBUYHbIX COeAVHEHNI
KPY npu pa3o6LieHHOM (KOHTPOIbHOM) M PEMOHTHOM MOIOXEHNAX BbIABUXHOIO 3/IEMEHTA, a TakKe Npy OTTOUEHHOM NOMIOXKEHUN
pa3be,qv|HV|Tenel7|. npucoegmnHeHHbIX K Lenam HepBMHHbIXCOEAMHEHMVI KPY 6e3 BbIABWXHbIX 3/IEMEHTOB.

11.5.2 K nepuoguyeckum ucnbiITaHUAM OTHOCATCA BCe TpeboBaHMA [aHHOro pasfena,
yCTaHOB/IEHHbIE AN TUNOBbIX UCMbITAHNA.

12 TpeboBaHWA K N301ALUN N30NATOPOB, UCMbITbIBAEMbIX OTAE/NBHO

12.1 TpeboBaHUa K U30AAUNN U30NATOPOB NPU HaANPSXKEHUAX FPO30BbLIX UMMYNbCOB

12.1.1 BHewWwHsAs wu3014UMA  U30MATOPOB, 3a WCKIKYEHWEM YykasaHHbIXx B 12.1.2, pgomkHa
BblAEPXMBATb HANPSHXEHNS NOMHbIX FPO30BbIX MMMNY/bCOB, YKasaHHble B Tabnuue 12.1 (rpada 3).
Ta6nuua 121 - WcnblTaTeNbHble HanpsHKeHWs  M30MATOPOB, UCMbITbIBAEMbIX  OTAeNbHO  (OT

McnbliTaTeNlbHOE HanNpsiXeHne BHYTPEHHeN 1 BHellHel n3onsauuu. kB

= nepemeHHoe
z l OAHOMUHYTHOE ANNTeNbHOe
2 nonHoro rpososoro  <OMMYTaUNOHHOTO
% Q &  umnynbca BHewHeil V'M'g';);]’;icmam B;s;‘)‘giﬂ“ BHBVJEE::?C:?%’;?:”
T i nsonauumn B CyXOM
g 1 M30NSTOPOB COCTOSIHUM U 1og, CoCTORMMN nog foxaems  TpaHcchopmaTopsl 1
g AoxaemsL WyHTUpYtOLMe
2 a peakTopbl
1 2 3 4 5 6 7
3 o) 20 - 10 10
a 40 - 10 10
6 40 - 20 10 -
6 (@ 40 - 2'0 . 20 -
a 60 - 20,28 20 -
6 60 - 28 20 -
10 M 60 - 28 28
a 75 - 28/38-1 28 -
6 75 - 38 28 -
15 75 - 38 38 -
a 95 - 38/50" 38 -
6 95 - 50 38 -
20 H 95 - 50 50 -
a 125 - 50 50
6 125 - 65 50 -
24 a 150 - 60 60 -
6 150 - 75 60 -
27 a 170 - 65 65 -
6 170 - 80 65 -
35 a 190 - 80 80 -
6 190 - 95 80 -
110 a 45G/550J - 200/230"" 200/2305
150 a 650 - 275 275
220 a 950 - 395 395
330 a 1050 850 460 -
6 1175 950 510 - 1,51Wn3
500 a 1425 1050 630 -
6 1550 1230 680 -
750 a 1950 1425 830 -
6 2100 1550 950 -

cunoBoro TpaHcgopmaTopa, ANS HeliTpanu KOTopoi npegHasHayeH BBOJ
* 8 3HaMeHaTefne yka3aHbl 3HaYeHWs AN ONOPHbIX W30NATOPOB KaTeropwuii pasmeweHns 2. 3 u 4. B yncnutene - [NA 0CTaNbHbIX
M30N1ATOPOB.

'Mop foxaem - ANa U30NATOPOB KaTeropuun pasmeuieHns 1.

‘YCNoBUA NPUMEHEHUA YPOBHENR M30NsAUUN yKasaHbl B 4.17

O 3HameHaTenie ykasaHbl 3HauyeHus [J/IA BBOJOB, @ YNCNUTeNne [AHS OCTaNbHbIX U30NATOPOB.
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12.1.2 BHewHsA u3015UMA BBOAOB, NpefHa3HayeHHbIX AN8 BbIBOAOB HelTpann obmoTok BH
CUMOBbIX TpaHchopMaTopoB KnaccoB HanpshkeHus 110, 150 u 220 kB c HenonHol usonaunein HeiTpanu,
Jonyckawouwen paboTy € passemsieHMeM HelTpann, [Oo/KHa OblTb WCNbITaHa HaNpPsHXKEHUAMU MOMHbIX
rPO30BbIX UMMNY/LCOB, YKa3aHHbIMK B Tabnuue 12.2 (rpada 2).

12.2 Tpe6oBaHus K nsonauumn M301ATOPOB npu HanpsaxeHuax
KOMMYTaLMOHHbIX MMNYNbCOB

BHelHAS n3onaumMa U30NATOPOB Kateropuu pasmelleHus 1 nog AOXAEM U U30/SATOPOB KaTeropum
pasmelleHuss 2, 3 U 4 B CyXOM COCTOSIHUM [OJDKHA BbIAEPXMBATL HarMpsHXeHUss KOMMYTaLUOHHbIX
UMMYNbCOB, yKa3aHHble B Tabnuue 12.1 (rpada 4).

McnbiTaHne U30N1ATOPOB  UCMbLITATE/IbHLIMA  HAMPSXXEHUAMU  KOMMYTALMOHHBLIX VMMY/1bCOB MO
MeToAy, YKasaHHOMY AN BHELWHel u30nAuMun, SBNSETCA OLHOBPEMEHHO WCMbITAHWEM WX BHYTPEHHel
n30NALMN.

12.3 Tpe6oBaHWs K M30NALUN MN3ONATOPOB NPU NEPEMEHHbIX HanpsaXeHnsax

12.3.1 BHYTpeHHASA U3015UUMsA U30/IATOPOB, B T. Y. U30/1ALMUA BBOAOB B TpaHC(opMaTopbl, peakTopbl
W annaparbl, [O/MKHA BblAEPXMBATb OAHOMUHYTHbIE HANPsHXKeHNs, ykasaHHble B Tabnuue 12.1 (rpada 5).

Ta6nuua 122 - WcnbiTaTeNbHble HanpshkeHWs BBOAOB [ANA  HeliTpanu o06MoTOoK BH cunoBbIx
TpaHcchopmaTopoB knaccoB HanpshkeHuss 110, 150 u 220 kB c HenonHoi u3onauueli HelTpanu.
Jonyckatowein paboTy ¢ pa3seMsieHnem HeliTpanm
McnbiTaTenbHoe HanpsxeHne BHYTPEHHel W BHeLHel nsonsauun. kB

Knacc . MOJIHOrO rPO30BOTr0 UMMY/IbCA OAHOMWHYTHOE NepemeHHoe
HanpsxXeHns™, kB BHELLHell u3onaummn B CYXOM COCTOSIHUM U MO A0XAEMT
1 2 3
110 200 110
150 275 145
220 400 230

Knacc HanpsbkeHus 06MoTk BH cunoBoro TpaHcgopmartopa, ANna HeldiTpann KoTopoii NnpegHasHauyeH BBOA,.
2LMoa [OXKAEM - ANSI M30/IATOPOB KaTeropum pasmetenus 1.

12.3.2 BHYTpeHHAA 130n4uMa BBOAOB, yKasaHHbIX B 12.1.2, Ao/mKHa BblAepXuBaTb O4HOMUHYTHbIE
HanpshxeHus, ykasaHHble B Tabnuue 12.2 (rpada 3).

12.3.3 BHewHaa n3019U1A N30/IATOPOB [0/KHA BbLUEPXMBATL B CYXOM COCTOSIHWUW, a U30NATOPOB
KaTeropuv pasmeLleHus 1- Takxe nog foXAeM OAHOMUHYTHble HanpsXeHWs, ykasaHHble B Tabnuue 12.1
(rpadbl 5 1 6).

12.3.4 BHelUHASA M30NALNSA BBOAOB, YKa3aHHbIX B 12.1.2, fo/KHA BblAepXmnBaTb B CyXOM COCTOSHUM,
a BBOMIOB KaTeropuu pasmelleHuss 1 - Takke nof AOXAEM OLHOMUHYTHble HanpsKeHws, ykasaHHble B
Tabnuue 12.2 (rpada 3).

12.3.5 BHYTpeHHAs1 U30MAUMA BBOAOB B CU/IOBblE TpaHcopMaTopbl U LYHTUPYHOLME peakTopbl
knaccoB Hanpsxenusa 110 kB v Bblle, 3a uWCKIOYEeHMeM BBOLOB No 12.1.2. fo/mKHA BblAEPXMBATHL

ncnbiTaHne AANTeNbHbIM NepeMeHHbIM HanpshXXeHVem 3HavyeHuneM. paBHbiM 1,57MAV 3 .

HanpsixeHne A0/MKHO 6biTb MAABHO NOAHATO O HOPMVPOBAHHOIO 3HAYEHWs, a 3aTeM BblAepXaHo B
TeyeHne 30 MWH BHE 3aBUCMMOCTM OT €ro 4acTtoTbl. [Mpu 3TOM [OMKHO MNPOBOAUTLCA WU3MEpeHue
WHTEHCUBHOCTM YaCTUYHbIX pa3psafos B cooTBeTcTBUM ¢ FTOCT 21023.

M3onauma cuuTaeTcs BblAepXaBLllell UCMbITaHWe, eC/M MHTEHCUMBHOCTb YacCTUYHbIX paspsgosB BO
BPEMS BbIAEPXKM HANPsSHXeHWs He npeBbicuna 3HavyeHua 10 nKn.

12.4 YKkaszaHusi Mo MNpPOBEeAEHUID MNPUEMO-CLATOUYHBIX W MNepuoguyvecknx
McnbiTAHU

12.4.1 Kaxablli o6pasel, usonsatopa npu BbiNycke C MPeAnpUATUS-U3roTOBUTENs LO/MKEH 6biTb
NoABEPrHyT NPUEMO-CAATOUHBIM UCTILITAHUAM €ro U30MALNN:

a) AN BHYTpEHHel W30NAUMKM M30MIATOPOB M BBOJOB -  UCMbITATE/IbHBbIM  OAHOMUHYTHbLIM

nepemMeHHbIM HanpsXXeHnem B COOTBETCTBUM € 12.3.1 n 12.3.2;
6) ANA BHYTPEHHel u30nsuMM BBOAOB KnaccoB HanpsbkeHus 110 kB u Bbie - nepeMeHHbIM
HanpshkeHWeM C U3MepeHneM xapakTepucTUK YacTUYHbIX pa3psgoB B COOTBETCTBUM € 12.3.4.

MpumeyaHnsa

1 fonyckaetca He MPOBOAMTL OTAE/IbHO MPUEeMO-CAATOYHbIe WCMbITAHUA WU30MALUM yCTaHaBMMBAEMbIX Ha
TpaHchopmMaTopax, peakTtopax 1 annapaTtax BBOAOB k/accoB HanpsxeHusa oT 3 o 35 kB. apmupyeMbix NnpeanpuaTnem-
nsrotosuTenem TpaHcopmaTopa, peakTopa WauW annapaTta, a Takke BBOAOB, cobupaemblx U3 vacTeil Ha bake
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3NEKTPOO6GOPYAOBAHUS, OrpaHNUMBasCb MPUIOKEHWEM K BBOAAM MCMbITATE/IbHOTO OLHOMUHYTHOTO NEPeMEHHOro
HanpshkeHUs TpaHcchopmaropa, peakTopa unu annaparta npu NpoBeAeHNU NPUEMO-CAATOYHBIX UCNbITaHU NOCNeAHUX.
2 B 06bEM MNPUEMO-CAATOYHLIX WCMbITAHUI (hapdopoBbLIX M30MAATOPOB, YKa3aHHbIi B CTaHgapTax Ha 3T
U30M1ATOPbl, WUCMbITAHWE OAHOMUHYTHBIM MEPEeMEHHbIM HanpsXKeHUeM MOXeT He BXOAWTb, NPU YCNOBUW YyKazaHus
fApyroro crnoco6a npoBepKyM KayecTBa W3rOTOBMAEHWS W30NATOPOB, 3AMEHSIOWEr0 WCMbITAHUE OAHOMUHYTHbLIM

Hanps)keHnem.

12.4.2 K nepuognyeckum uUCMbITaHUAM OTHOCATCA BCe TpeboBaHMA [aHHOro pasfena,
yCTaHOB/IEHHblE AN TWUMOBbLIX WCMbITAHWA, 3@ WCKNIOYEHWEM UCMbITAHWUA HanpPsXXeHWAMU pPO30BbIX
UMMy /bCOB.

13 TpeboBaHuA K n3onauun repMeTuUYHbIX KOMMJ/TIEKTHbIX
pacnpegenuTenbHbix ycTpoincte (KPY3) ¢ 4yacTU4HON wnym NOAHOIK m3onauueit
rnaBHbIX Uenein ras3om (He coBnagawwWwum N0 CcocTaBy C BO3AYyXOM npwu
aTMocepHOM faBfeHnn) KnaccoB HanpsxeHusa ot 110 go 750 kB

13.1 N3onsauua rnaBHbIX Ueneli KPYD

13.1.1 W3onsaumsa oTHocuTesnbHO 3emnn KPY3, a Takke wusonauua mexagy nonwocamu KPY3D
TPEX/IONTIOCMOI0 UCNOSIHEHUA AO0J/1KHa BblAepXmMBaTb UCMNbITaTe/ibHblE HaNpPsAXeHUA MNOo/IHOro rpo3oBoro

umnynbca no tabnuuyam 13.1 (rpada 2) n 13.2 (rpada 2).

13.1.2 V30nAumsa 3NeKTPOMarHMTHbIX TPaHCOPMAaTOPOB HanpskeHns [o/kHa O6biTb MChbiTaHa
Takke HanpsHkeHWeM CpesaHHOro rpo3oBOro MMMysbca. Mpu aTOM 3HAYEHWA MCMbITaTeNbHbIX HaNPsHKeHW
Cpe3aHHOro rpo3oBOro UMMybca AO/MKHbI ObiTb paBHbl 3HAYEHUSIM UCMbITATE/IbHLIX HAaMNPSXKEHWA MOMHOMo

rpo30BOro MMnynbca, ykasaHHbim B 13.1.1.

Ta6nunua 13.1 - VcnbiTatensHble HanpsxeHns KPY3 knaccos HanpskeHus oT 110 o 220 kB
VcnbiTaTenbHoe HanpsxeHue. kB

% MOJIHOrO rPO30BOro NMMYy/bCa KpaTKkoBpeMeHHoe (0fHOMUHYTHOE) nepeMeHHoe
3o - MexX/y KoHTakTamu Mexy KOHTakTamu
g xq orHocu Ay OTHOCUTENBHO Ay
2 g TenbHo semm asbeauHun- 3eMIN N MeX,
] n mexay BblKNtoYaTenei p An ad BblkNtouaTeneil  pasbefuHu-Tenei
£ Tenei nositocamm
nosocamm
1 2 3 4 5 6 7
110 550 550 630 230 230 265
150 750 750 860 325 325 375
220 950 950 1050 395 395 460

Tabnwuuya 13.2- VcnbiTaTtenbHble Hanpshkenns KPY3 knaccos HanpsikeHus ot 330 go 750 kB
McnbiTatenbHoe Han asxeHue. kKB

CQ MO/THOTO rPO30BOro UMnNynbca KOMMYTaLUMOHHOIoO uMmnynbca KpaTKoBpeMeHHOoe {OAHOMMHyTHOe) nepemMmeHHoe
= OTHOCUTE/NIbHO 3eMn
§ % OTHOCU- MEeX KOHTakTaMyn OTHOCU- Mexay NSMEpUTENbHEIE
2 S Ay i KOHTakTamm TpaHcopmaTopsbl 1 MEXAY KOHTaKTamu
TeNbHO BblKNK4YaTenen un TeNbHO o BblKNK4yaTenen un
E zemm pasbequHn-Tenell  semau oo KMOuaTENen v KPyo BBOAbI. pasbeauHu-Tenei
g pa3be,ﬂ|WHM-Teﬂeﬁ NCNbITbiIBAaeMble
oTAeNIbHO
1 2 3 4 5 6 7 8
330 1175  1380(1175+205) 950 1095 450 510 575
(800+295)
500 1425  1725(1425+300) 1175 1330 620 630 815
(900+430)
2000
750 2100 2550 (2100+450) 1425 (1360+640) 830 880 1240

13.1.3 V3onsiumst Mexay KOHTakTamu OLHOFO M TOTO e Mositoca Bbik/louaTeneil n pasbeauHutenei
npy OTK/HOUYEHHOM MOJIOXEHUM annaparta [0/HKHA BblAEPXUBATb UCMbITATENNbHbIE HAMPSXKEHWs MOHOro

rposoBoro nmnyssca no tabnuuam 13.1 (rpacel 3 n4) n 13.2 (rpada 3).
13.1.4 W3onauma oTHocuTenbHO 3emnn KPY3D knaccos HanpshkeHus ot 330 go 750 kB pgomkHa

BblAEPXMBATb UCMbITATENbHbIE HANPSHKEHUST KOMMYTALMOHHOTO UMMy/bca no Taénuue 13.2 (rpada 4).
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13.1.5 N3onauma Beofa «BO3Ayx-aneras» B KPY3S knaccos HanpshkeHus ot 330 Ao 750 kB B cyxom
COCTOSIHUM, a [A1a BBOAA KaTeropuu pasmelleHns 1 Takke Mo [OXAeM [O/KHa BblgepXusaTb
ncnbiTaTebHble HaNpPsXeHWs KOMMYTaLMOHHOTo Mnynbca no Tabnuue 13.2 (rpada 4).

13.1.6 M3onsuust Mexay KOHTakTamy OZHOro M TOro Xe Mosca BbIK/YaTeneil n pasbeauHuTenei,
BCTpavBaembiX B KPY3. knaccoB HanpsikeHus oT 330 o 750 kB npu OTK/HOYEHHOM MOMIOXEHUM annaparta
[O/MKHA BblAepPXVBaTb UCNbITaTe IbHbIE HANPSHXKEHWA KOMMYTaLMOHHOIO uMnynbea no Tabnuue 13.2 (rpada 5).

13.1.7 W3onsauma oTHocuTesnbHO 3eman KPY3J, a Takke wusonauua mexay mnonwocamn KPY3D
TPEX/IONOCHOrO UCMOMHEHVSA AOJ/IKHA BbIAEPXVBATb WCMNbITaTe/IbHble KpaTKOBPEMEHHblEe (OAHOMUHYTHbIE)
nepemMeHHble HanpsXxeHus, ykasaHHbole B Tabnuuax 13.1 (rpaca 5) n 13.2 (rpadwl 6 n 7).

13.1.8 U3onauma BBoJa «BO3ayx-aneras3» B KPY3D knaccos HanpshkeHus ot 110 go 220 kB B cyxom
COCTOSIHAM, a [/ BBOJa KaTeropuv pasmelleHnss 1 - Takke M NoA AOXAEM [0/KHA BblAepXuBaTb
ucnblTatesibHble KpaTKoBpeMeHHble (OAHOMUHYTHbIE) NEepeMeHHble HanpshxeHus no tabnuue 13.1 (rpada 5).

13.1.9 M3onauma mMexay KoHTakTamu OfHOro W TOrO e MNostoca Bbiknloyatenein u pasbeguHutenei
[O/KHA BbIAEPXMBATL UCMbITATENbHbIE KPATKOBPEMEHHbIE (OAHOMUHYTHbIE) NEPEMEHHbIE HAaNpPsXXeHUs no
Tabnuuam 13.1 (rpacel 6 1 7) n 13.2 (rpada 8).

13.1.10 W3onAuma rnasBHbIX Uene KPY3D pomkHa BblgepXuBaTb UCNbiTaHWE NepemMeHHbIM
HanpsHkeHVeM ¢ 3MepeHneM YacTUUHbIX paspafoB cornacHo ykasauuam 4.10.

M301a0UMi0 cunTaloT BblAepXaBsLUe WCMblTaHue, ecn WHTEHCUMBHOCTb YacTWYHbIX PaspsifgoB npu

HanpsbkeHun 1,117vp/* 3 He npeBbicuna 3HavyeHnsa 10 nK.

13.1.11 WM3onsaumsa BBogoB KPYJD momkHa yaoBneTBOpPATb TPe60BaHUSAM K CTOWKOCTW B OTHOLUEHUM
TensoBoro nNpob6os, a AN BBOAOB «BO3fyX-aneras» B KPY3 kateropuu pasmeuienus 1 - Takke K AnvHe
nyTW yTeukn BHellHel nonsaumm no FOCT 9920.

13.2 M3onAauua ueneit ynpaBneHusa, BCcHomMoratenbHbiXx uUeneli KPY3 wu
BTOPUUYHbLIX OOMOTOK U3MEPUTENbHbLIX TpaHcdopmaTopos

13.2.1 Tpe6oBaHUs K 3N1EKTPUYECKON NPOYHOCTU U30NALUN BTOPUYHBIX 06MOTOK TpaHcopMaTopoB
HanpshkeHus u TpaHcdopmaTopos Toka - no FOCT 1983 n TOCT 7746.

13.2.2 W3onauma ueneil ynpaeneHWss M BCNomoraTesibHbix ueneit KPYD oTHocuMTenbHO 3eman
[O/KHa BblAepXuBaTb MWCMblTaTeNbHOEe KpaTkoBpemeHHoe (O4HOMWHYTHOE) MepeMeHHOe HanpshkeHune
COrnacHo ykasaHuam 4.14.

13.3 Bupagbl mcnbiTaHui

13.3.1 M3onauuna KPY3S posmkHa noaseprarbCs TUMOBLIM U MPUEMO-CAATOUYHLIM WUCMbITAHUAM MO
Tabnuue 13.3. a Takke UCNbITAHNAM NOCNe MOHTaXa Ha MecTe YCTaHOBKM.

Ta6nuuya 13.3- O6bEM TUMOBbIX Y NPUEMO-CAATOYHBIX UCMbITAHUIA S1EKTPUYECKON NpoyHOCTY nsonsauum KPY3D

Bupg, ncneitaHusa MyHKT cTaHgapTa
HaumeHoBaHne UcnbITaHus TMno-  npuemo- TDe6oBaNMii MeTo40B
BOE  cAaTouyHoe P ncnblTaHWi

1 2 3 4 5
1 NcnbiTaHye an1eKTpuYeckoii NPOYHOCTN U30N5LMN
rnaBHbix Leneii KPY3 HanpsikeHuem:
NOJIHOTrO rPO30BOr0 UMMyNbca + 13.1.1,13.1.3 13.4.3,13.5
Cpe3aHHOro rpo3oBoro nmnynbca (gnsa - 13.1.2 13.4.4. 135
3M1EKTPOMArHUTHbIX TpaHCOPMAaTOPOB HaMPSXKEHNS)
KOMMYTaLVUOHHOIO UMMy/bea:

- B Cyxom coctosHum ana KPY3 330 - 750 kB + 13.1.4- 13.4.5. 135
13.1.6
- NoA, JOXAeM (4719 BBOAOB «BO3AyX-3/ieras» Kareropum + 13.1.5 13.4.2

pasmelleHns 1)
KpaTKoBpeMeHHbIM (OfHOMUHYTHbIM) NEPEeMEHHbIM:

- B CYXOM COCTOAHUMU + * 13.1.7- 13.4.6. 135
13.1.9

- oA, JoXAeM (4719 BBOAOB «BO3AyX-3/ieras» Kareropum ' 13.1.8 13.6.4,

pasmelleHus 1) 13.4.2

nepemMeHHbIM, C U3MEPEHNEM YaCTUUYHbIX paspsanoB + * 13.1.10 13.4.7

2 McnbiTaHne 3NeKTpUYeckoi NPOYHOCTM N30NSLUM + * 13.2.1 - 13.4.6. 13.6.

Leneii ynpasneHust n BcroMmoraTtesnbHbix Leneit KPY3, 13.2.3 13.6.4

BTOPUYHbIX 0GMOTOK M3MEPUTENbHBIX TPaHCOPMaTOpoB
KpaTKOBPEMEHHbLIM (OZHOMWUHYTHbLIM) NepeMeHHbIM
HanpsbkeHnem
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13.3.2 TvnoBble MCMbITaHUSA AO/KHbI NPOBOAMTLCA B MOIHOM 06BbEeMe Npu OCBOEHWM NPOM3BOACTBA
KPY3, a TakKe B MONHOM O6bEME WM YACTUYHO MPU M3MEHEHUAX KOHCTPYKUWW, maTtepuanos uam
TEXHOJIOTUW, EC/IN 3TN U3MEHEHUS MOTYT U3MEHUTL 3/TIEKTPUYECKYIO MPOYHOCTb U30NALUN.

13.3.3 lNpuremo-cAaTtoUHbIM UCNbITAHUAM [AO/DKHbI noAasepratbea Kaxaoe KPYD unn kaxpgas ero
Auyeiika, MOMKC, OTAENbHbIA MOAYNb MAW TPaHCMOPTHbIA 610K, COCTOALWMIA M3 OJHOrO WAWN HECKONbKUX
mogynei. Mpn 3TOM uCNbITaHUSA U30NSALMM OTHOCUTENIBHO 3€M/IM U MeXAy KOHTakTaMu BblKuatenen u
pasbeanHuTenei AoMkHbI NPOBOAUTLCA MCMNbITATENbHLIMW HaNpsXXeHuamu no tabnuuam 13.1 (rpadpa 5) u
13.2 (rpada 6).

13.3.4 VicnbiTaHne 3NeKkTpMYeckoil NPoYHOCTN n3onaumm KPY3 nocne MoHTaxa Ha MecTe yCTaHOBKM
[O/MKHO MPOBOAUTLCA, €CNN MHOEe He ykasaHOo B cTaHgapTax Ha KPY3 KOHKpeTHbIX TWMOB, MO Ayelikam
ncnbiTaTesibHbIMN HaNPSAXXEeHNAMN:

a) ona KPY3 knaccoB HanpsxxeHus oT 110 go 220 kB - kpaTKOBpeMeHHbIM (O4HOMUHYTHbIM)
NnepeMeHHbIM HanpsxeHnem, pasHbiM 80 % HopmupoBaHHoro B 13.1.7;

6) ana KPY3 knaccos HanpsbkeHus oT 330 go 750 kB - KpaTKoBpeMeHHbIM (OAHOMWUHYTHbIM)
NnepeMeHHbIM  HanpsbkeHvem, paBHbiM 100 % HopmupoBaHHOro B 13.1.7. uAuM  HanpsbkeHuem
KOMMYTaLMOHHOTO UMMy nbca, paBHbiM 80 % HOpMUpPOBaHHOMO B 13.1.4.

[o un nocne wucnbiTaHMa KpaTKOBPeMeHHbIM (O4HOMWHYTHbIM) NEPEeMEHHbIM HarnpsXXeHnem unm
HanpsHkeHreM KOMMYTaLUMOHHOro MMMy/bca [O/MKHO MPOBOAUTLCA UCMbITAHWE NEPEMEHHbIM HanpsXeHnem
C U3MepeHnem YyacTu4yHbIX paspsagos no 13.1.10.

13.4 Ob6wmne yKkaszaHus no metofaM MWCMbITaHWU

13.4.1 Tunosble W NpUeEMO-CAATOYHbIE UCNbITAHUA M30nAuMN KPY3 [o/KHbI MPOBOAUTLCA NpuU
HOPMUPOBAHHOV MWHMMaNbHON paboyeii NNOTHOCTM M30/MPYIOLLEro rasa - afnerasa Win cMecu anerasa ¢
ApYrMuy rasamu.

McnbiTaHns nocne MOHTaxa Ha MeCcTe YCTaHOBKW [O0/KHbl MPOBOAMTLCA MpU  MAOTHOCTU
N30NMPYIOLLErO rasa He HUXKe HOPMUPOBAHHOW MUHMManbHON paboyeli N0THOCTY.

HopmupoBaHHOE 3HauYeHVe MUHUMasbHOW paboyelt NI0THOCTM M30MPYIOLEro rasa ykasbiBaeTcs B
cTaHgapTax Ha 3N1eKTpoobopy0BaHNEe KOHKPETHbIX TUMOB.

13.4.2 MNpviBegeHne ucnbiTaTe/IbHbIX HANPsHXKEHWn K aTMOCKEPHBIM YCI0BUAM NPU UCMbITAHWUK
[O/MKHO OCYLLECTBAATLCS TOJIbKO NPU UCMbITAHUU 3M1EKTPUYECKON MPOYHOCTU M30NALMM BBOAOB «BO3AYX-
aneras».

MpuBefeHne faBneHns anerasa B 06bEKTE UCMbITAHUA K TeMMepaType OKpyXalliero Bosgyxa BO
BpeMs ucnblTaHusa - no FOCT P 55194 (pasgen 4).

13.4.3 TMpu wucnblTaHUM un30MAUMM TNaBHbIX Ueneli KPY3 HanpshkeHnem MnOoJIHOro rpo30BOro
UMMynbca [AO/MKEH NPUMEHATLCA 15-yaapHblii MeToh € NpUIOXKEHUeM KMMNYNbCOB MNOMOXUTENBHOW 1
oTpuLaTeNbHOW NONSPHOCTENA.

13.4.4 MNpu wuchbITaHUU M30NALMM TPAHCOPMATOPOB HAMPSHXKEHUSA HanpsHXKEHWEM Cpe3aHHOoro
rPO30BOr0 MMMY/bCa JO/MKEH MPUMEHATHCA 3-yAapublii METOA C NPUIOXKEHNEM VMMNYbCOB NOMIOXUTE bHOW
1 OTpULaTeNbHON NONAPHOCTEN.

13.4.5 Mpwu ncnblTaHUW M30N5LMK TaBHbIX Lenei KPYD HanpsXeHnem KOMMYTaLMOHHOIo UMnynbca
[O/MKEH NMPUMeHATbCA 15-yaapHblli MeToA C NpUIoXKeHMeM MMMY/bCOB MOIOXUTENbHON W OTpuLUaTebHOM
NnonsipHOCTel, 3a WCKMYeHWeM BBOJA «BO3ayx-aneras» B KPY3 kateropuu pasmelieHns 1, koTopblii
[OMKEH UCMbITbIBATLCA B CYXOM COCTOSHUM MMMY/IbCaMMU MNOMOXWTENbHOW MONSPHOCTW, a MNog AOXAEeM -
UMMyNbCaMmn NONOXNTENbHON 1 OTpULLATENIbHON NONSPHOCTENA.

13.4.6 TMpy nCNbITAHUM M30MALMU TNaBHbIX Lene, ueneli ynpasneHus U BCNOMOraTeNbHbIX Lenei
KPY3 w» BTOpPWMYHbIX OOGMOTOK W3MEpUTE/IbHbIX TPAHCHOPMATOPOB KPATKOBPEMEHHbIM MepPeMeHHbIM
HanpsXXeHueM J0/HKEeH NPUMEHATLCA METO/ MPUIOKEHNA O4HOMUHYTHOIO HamnpsKeHus.

13.4.7 lVcnblTaHne nNepemMeHHbIM HanpsKeHMeM C U3MEPEHUEM YacTUYHbIX PaspsAfoB AOSIKHO
NpoBOAUTLCA:

a) Npy TUNMOBOM UCMbITAHUW - Ha NOJTHOCTLIO co6paHHOM KPY3 unu Ha ero TpaHcnopTHbIX 6/10Kax;

6) Npy NPUMEMO-CAATOYHOM WCMBITAHUW - Ha MONHOCTbIO cobpaHHOM KPYQJ. TpaHCcnopTHbIX 6/10Kax,
MOAYNAX N Ha OTAENbHLIX 3/ieMeHTax KPY3.

TunoBoe uCNbITaHNE NepeMeHHbIM HanpsXeHneMm ¢ U3MepeHMeMm YacTUUHbIX paspagos no 13.1.10
[O/MKHO MPOBOAUTLCA MOC/E UCMbITAHWA 3/1eKTPUYECKON NPOYHOCTM W30NSALUN HaNPSXXEHWAMU TPO30BbIX
MMMYNbCOB, KOMMYTaLNOHHbIX UMMY/IbCOB U KPATKOBPEMEHHbLIM NEePEMEHHbIM.

13.5 CxeMbl W YCNOBWA TMNPUOXKEHUSA WUCNbITATENbHbIX HaNpsAXeHuin npu
MCNbITAHUW M3O0NALUN TNAaBHbIX Lenewn

135.1 Mpn wcnbITaHUM M30N5ALUN OTHOCUTESIBHO 3eMIN UCMbITaTeNIbHOE HanpshKeHue [LOJIKHO
npuknagbiBaTbCA K BbIBOAY (BblBOAAM) rM1aBHOM Lenn Kaxaoro nontooca, a 06o/04ka - 3a3emMnsaTbes.
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WcnbiTaHne KOMMYyTaUMOHHbBIX annapaToB (3a WCKIOYEeHWeM 3a3emnnTenein) AO/MHKHO MPOBOAUTLCHA MNpu
BK/IIOYEHHOM W OTK/IIOYEHHOM MOJIOXKEHUSX, MNPUYEM MPU  OTK/IIOYEHHOM MOMOXEHUN UCMbITATENLHOE
HanpshkeHne AO/HKHO MNpUKNafbiBaTbCA OAHOBPEMEHHO K 060MM BblBOJAM OAHOTO W TOrO e mnosca.
WcnbiTaHne 3asemnuTeneid 4O/MHKHO NPOBOAWUTLCA TOMLKO NPW OTKHOYEHHOM MOJIOKEHWUMW, a HanpseHue -
npuKNagbiBaTbCA TOMILKO K He3a3eM/1IeHHOMY BbIBOAY.

13.5.2 VicnbiTaHne u3071AUUN Mexay noswcamMy LO/HKHO MPOBOAUTLCA B C/iydae pPacrosfioXeHus
BCeX Tpex NosoCcoB B OfHON 06Luelt 06onouke.

McnbiTatenbHoe HanpskeHue [0/HKHO NpUKNaAbiBatbCA NMooyepeaHo K BbIBOAAM KaxAoro nosoca,
a BbIBO/bl OCTA/IbHbIX NOIIOCOB M NX 060104KN [O/MKHbI 3a3€MNATHCS.

KoMMyTaumoHHble annapatbl 40/KHbI UCMbITbIBATLCA C y4eToM TpeboBaHuii 13.5.1.

13.5.3 Ecnm B coctaB KPY3, ero noncos, s4eek uan 6710KoB BXOAAT 3N€MEHTbI (M3MepuTesibHble
TpaHcpopmaTopbl HanpsXXeHus, kabenbHble BBOAbI, BBOAbl «BO3[yX-3neras» WAN «Macsno-aneras»),
MakeTbl KOTOPbIX OblIM paHee WCMblTaHbl OTAE/bHO, TO AonyckaeTcs ucnbiTaHua usonauum KPY3. ero
NO/ICOB, AYEEK UK 6/10KOB NPOBOAUTL 6€3 NepeyncrieHHblX Bbille 3/IEMEHTOB. Y C0BUSA NPOBELEHNS ITUX
UCNbITAHWIA AOMKHBI YyCTaHaBNMBaTbCA B cTaHAapTax Ha KPYS KOHKpeTHbIX TMMOB.

13.5.4 BTOopuyHble OOMOTKM TpaHCopmMaTopoB ToOka AO/DKHbI ObiTb MPU MCNbITAHWUW U30MALUK
rNaBHOW Lenu 3aMKHYTbl HAKOPOTKO ¥ 3a3€M/EHbI.

13.5.5 YCTpONCTBO ANA 3aWmnTbl OT NepeHanpsXXeHnli Ha BPeMS UCMbITAHUA U30NALMKN TNABHON Lienu
[O/MKHO OTCOEAMHATLCA WM BbIHUMATLCS U3 06bekTa wcnbiTaHuii. Mpyu 3TOM [J0/MKHO o6ecneynBaTbes
coxpaHeHune peasibHOV (hOPMbl 31EKTPMYECKOro NOofs.

13.5.6 VcnbiTaHne n3onaunm Mexay pasoMKHYThbIMW KOHTaKkTamu Bbikluateneli n pasbegmHutenei
[OJ/HKHO NPOBOAUTLEA NO C/eAYIOLWNUM CXEMaM:

a) ecnu ucnbiTaTeNlbHOE HanpshkeHve Mexzy KOoHTakTamy annapatoB paBHO WCMblTaTebHOMY
HanpsKeHWo OTHOCUTE/NIbHO 3eMnu, TO WCMbITaTeNbHOe HanpsXeHwe npuknagbiBaeTca K OAHOMY U3
BbIBOOB (NP TUMOBLIX WUCMbITAHUAX - K KaXAOMY U3 BbIBOAOB MOOYEPenHO), a APYroi BbiBOg M 060/104Ka
3a3eM/iATCS;

6) ecnu wucnblTateNlbHOE HanpsXKeHUe MexJy KOHTaKkTaMu annapatoB Bbllle WCMNbITaTe/IbHOro
HanpsXXeHns OTHOCUTE/IbHO 3eMJIU, TO:

- AN annapaToB KnaccoB Hanpsbkenus oT 110 o 220 kB k ogHOMY w3 BbIBOLOB (NpW TUMOBbIX
UCMBbITAHUAX - K KaxXAOMYy U3 BblBOJOB MOOYepeHO) MpuKnafbiBaeTCA HanpsKeHne, pasBHoe
ncnbiTatesibHOMY HanpsKeHUI0 OTHOCUTENIbHO 3eMAU, a K APYroMy BbIBOAY - MEPEMEHHOEe HanpsxeHue,
caBuHyTOe no hase Ha 180 aneKkTpuyeckux rpagycos (Npu UCNbITAHUM KPaTKOBPEMEHHBbIM NepemMeHHbIM
HanpsXeHNeM) UM CUHXPOHU3MPOBAHHOE (MPU UCMbITAHUN HaMNPSXXeHUAMU FPO30BbIX Y KOMMYTaLMOHHbIX
UMMY/IbCOB) MO OTHOLUEHUIO K HaMPSHXKEHUIO Ha NepBOM W3 BbIBOLOB TaK. YTOObl MeXAy KOHTakTamu Obli10
NPUI0XEHO HOPMUPOBAHHOE UCMbITATENIbHOE HaMNpsXeHue;

- AN annapaTtoB Knaccos HanpshkeHus oT 330 fo 750 kB npu ncnbiTaHUN HaNPSHXKEHUAMU TPO30BbIX
N KOMMYTaUMOHHBIX UMMYNbCOB K KaXX40MY U3 BbIBOAOB AOJ/IXHbI ObITb NPUIOXEHbI HAMPAXEHUSA, YKa3aHHbIe
B cko6kax B rpade 3 wnm 5 T1abnuubl 13.2. MeHblee W3 MNPWIOKEHHbIX HAaMPSHXKEHUA [O/MKHO 6bITh
nepemMeHHbIM, CUHXPOHU3UPOBAHHLIM MO OTHOLUEHMWIO K 60/bLUEMY WUMMY/IbCHOMY HAaMNpsKeHWH, Tak. 4Toobl
MeXy KOHTakTamu 6blf0 MPUIOKEHO HOPMUPOBaHHOE VCMbITaTe/lbHoe HanpshkeHue, ykasaHHoe 6e3 CkoOOoK B
rpagpe 3 unm 5 Tabnuubl 13.2;

- ANnA annapatoB KnaccoB HanpsxeHus oT 330 go 750 kB npu mucnbITaHUM KpaTKOBPEMEHHbLIM
nepeMeHHbIM HanpsKeHnem K OLHOMY U3 BbIBOLOB (NMPU TUMNOBbLIX UCMBLITAHUAX - K KaXAOMy W3 BblBOLOB
nooyepefHo) [LO/MKHO ObiTb  MPUIOKEHO HaNpPsXKeHne, paBHOE  UCMbITATE/IbHOMY  HanpsXeHuio
OTHOCWUTENIbHO 3eMAN, a K APYromy BbIBOLY - MepemMeHHOoe HanpsxeHue, cAsuHyToe no pase Ha 180
3NEKTPUYECKMX TPaAYyCOB MO OTHOLIEHWIO K HaMpshKEHU0 Ha NepBOM W3 BbIBOAOB Tak, UTOObI MexAay
KOHTakTamu 6b1710 NPUIOXKEHO HOPMUPOBAHHOE UCTbITATE/ILHOE HaNpPsXeHUe.

13.6 CxeMbl W YCNOBUA MNPUNOXEHUSA UCNbITATENbHbIX HanNpsXeHWn npwu
MCNbITAHUN U30NALUKN Ueneil ynpaBneHUsA U BCNOMOraTesibHbIX Lenei

13.6.1 Mpwu “cnblITaHNM U30NAALMK LEeneid ynpasieHus 1 BCNOMOraTefibHbIX Lenei ucnbitaTtesnibHoe
HanpshkeHne [O0/HKHO OblTb MPWIOXKEHO KO BCEM KOHTAKTHbIM 3aXMMaM KaXA0i COOPKM KOHTAKTHbIX
3aXKMMOB Kaxfoi uyacT KPY3. 3a WCKIOYEHWEM 3aKMMOB, 3/1IEKTPUYECKM COELUHEHHbIX C KOPMYCOM.
O6osouka 1 kopnyc wkada 3a3emnaTcsa. [onyckaeTcss Npu 3TUX UCMBbITAHUSAX BCE KOHTAKTHbIE 3aXKWMbl
COeNHATL Mexay CObOiA.

13.6.2 BTOpnyHbIe 06MOTKM TPaHCAOPMATOPOB TOKa A0/DKHbI 6biTh 3aKOPOYEHbl N OTCOEAUHEHbI OT
3eMu, a BTOPUYHbIE OGMOTKM TpaHCOpPMaTOpPOB HaMpsHXKEHUA - Pa3oOMKHYTbl. HopManbHO 3a3eM/ieHHble
32KMMbl  HEKOTOPbIX 3/1IEMEHTOB  Lieneil  (M3MepuTeNbHbIX TPAHCOPMATOpPOB, 3MEKTPOKOUTAKTHbIX

40



FOCT P 55915-2012

MaHOMeTpPOB) BO BPEMS UCMbITAHUS LO/MKHbl ObiTb OTCOEAMHEHbl OT 3a3eM/IeHHON 060M04YKN, ecnnm 3To
npeaycMOTPEHO KOHCTPYKLMEA.

13.6.3 Ecnu B “CNbITYyeMOiA Lienn ynpasieHus 1 BO BCMOMOraTeslbHOl Lenn UMETCA 3/1eMeHTbl C
HOPMMPOBAHHBLIM KCNbITaTENbHBLIM HaNpsXXeHnem MeHee 2 KB. TO ucnbiTaHne AO/MKHO NPOBOAUTLCS ABaXAbl
B YKa3aHHOI HWXe nocnefoBate/lbHOCTH:

a) nNpu OTCOEAMHEHHbIX OT KOHTAKTHbIX 3aXWMOB 3TUX 3/IEMEHTOB MpPOBOAAX CXeMbl -
ucnblTaTesibHbIM HanpsXeHnem 2 kB;

6) Npv NoACOeANHEHHbIX K KOHTAKTHbIM 3aXKMMaMm 3TVX 3/IEMEHTOB NPOBOAAX CXEMbl - HalMeHbLIVM
13 HOPMUPOBAHHbLIX A1 3TUX 3/IEMEHTOB UCMbITATENbHbLIM HANPsXKEHNEM.

13.6.4 WcnbiTaHne BTOPMYHbIX OBMOTOK M3MepUTEeNbHbIX TpaHcOpMaTopoB U 3a3eM/IsSemMoro
BblBOJa NEepBUYHOW 0O6MOTKM TpaHcdopmarTopa HanpsxeHus - no FOCT 1983.

13.7 WNcnbiTaHWe Ha MecTe YyCTaHOBKMU

McnbiTaHne anekTpuyeckoi npouHocTn usonsauun KPY3 nocne MOHTaxa Ha MecTe YCTaHOBKM
[OMKHO MPOBOAMTLCA NO AYeiikaM. Bua ncnbiTaTeNbHOTO HanMpsXXeHWs U MeTof NPOBEeAEHUS UCNbITaHUS B
3aBMCYMOCTM OT MMEIOLErocs MUcnbiTaTe/IbHOro 060pyA0BaHUs AO/MKEH ykasblBaTbCA B CTaHAapTax Ha
KPY3 KOHKPETHbIX TUMOB.

41



FOCT P 55195-2012

MNMPUNOXEHNE A
(o6sa3aTenbHoe)

AOMYCTUMBIE B YCNOBUAX SKCMNYATALMN KPATKOBPEMEHHbBIE MOBBILIEHNS
HAMPSYKEHNA YACTOTON 50 My 419 SNEKTPOOBOPYOBAHNSA KNACCOB HAMPSYKEHUSA OT
NoAo 750 kB

A.1 [lonycTMble B yCNOBUSX 3KCMyaTauuy KPpaTKOBPEMEHHbIe MOBbILLEHUS HAMPSXEHUS YacToToM
50 Iy He AO/MKHbI NPEBBIWATL OTHOCUTE/bHbIE 3HAYEHWS (415 HANPSHKEHUs Mexay dasamu nav nomcamu
Udphp- NO OTHOLLIEHUIO K HanBobweMy paboyemMy HanpsHKeHUIo; ANs HANPSXKEHUs OTHOCUTESIbHO 3eMn U g

, - MO OTHOLEHMIO K HanboNblieMy paboyemy HanpsHKeHuto, AefleHHOMY Ha "3 ). ykasaHHble B Tabnuuax

Al n A2. 3TN OTHOCUTENbHbIE 3HAYEHMS OTHOCATCA K crefylolemy 31eKTpoobopyaoBaHMIO KiaccoB
HanpsxeHua 110 - 750 kKB c wucnbiTaTe/IbHbIMU HaNPsXeHUAMU MO HacToAWeMy cTaHAapTy, CUI0BbIM
TpaHcpopmatopam  (aBTOTpaHcdopmatopam) OOLIero  HasHauyeHus,  LWYHTUPYIOWMUM  peakTopam,
TpaHchopmaTopam HamnpshkeHusi, TpaHcdopmaropaMm TokKa, annapartam TexX BWAOB, Ha KOTopble
pacnpocTpaHAaeTca HaCTOAWMIA CTaH4apT, KOHAeHcaTopam CBA3W W LUWMHHBIM OMopam.

A.2 YKasaHHble B Tabnmuyax A.l 1 A.2 OTHOCUTENbHbIE 3HAYEHWUS HAMPSXKEHUs pacnpocTpaHsaTCs
Takke Ha MNOBbILLEHHbIE HANpPsHXKeHWs, oT/iMyaloLlnecs oT CUHycouAabl YacToTol 50 Iy 3a cyeT HanoXeHus
rapMOHUYECKNX COCTAaBAOLWMX HaNpsXeHWs. YkasaHHble B Tabnuuax Al u A.2 3HayeHus HanpshkeHus
mMexgay asamum M OTHOCMTENLHO 3eMIM MpPeAcTaBfAlT CO60M OTHOLIEeHWe MakCKMyMa MNOBbILEHHOIO
HanpshkeHWs COOTBETCTBEHHO K amnauTyfe Haubonbluero paboyero HanpskeHus WM K amnautyge

HanbonbLiero paboyero HanpsHKeHUs, Ae/TeHHOW Ha

A.3 3HayeHns JoMyCTUMbIX NOBbILWEHWIA HanpshkeHWs mexgy asamu, ykasaHHble B Tabnuue A.1l,
OTHOCATCA TOMbKO K TpexdasHbiM CUMNOBbIM  TpaHcopmaropam, LWYHTUPYIOLWMM peakTopaMm U
3/1IEKTPOMAarHUTHLIM TpaHcopMaTopam HanpshkeHus, a Takke K annapataMm B TPEXMoJ/IlOCHOM UCMOSTHEHUN
npy pacnofioXeHnn Tpex NosilcoB B OAHOM 6ake Wan Ha ogHoi pame. Mpy 3TOM ANA annapatos 3HAaYeHUs
1,60; 1.70 n 1.80 OTHOCATCA TOMbKO K MeXAyha3HO! BHELLHen U301aLuM annapatoB K1accoB HanpsKeHns
110, 150 n 220 kB.

Ta6nuya Al - [onycTuMble B YC/OBWSIX 3KCMlyaTaluu KpaTKOBPEMEHHbIE MOBbILLEHNSI HaNPsHKeHUs
yacToToii 50 'y A1 31ekTpoo6opyAoBaHNSA KnaccoB HanpsixeHust oT 110 fo 330 kB BKIUYNTENbHO
[onycTyMOe NOBbILLEHNE HAMPSXKEHNS,
OTHOCWTeNbHOE 3HAYeHVe, He Gonee, Npu

Bupa anektpoobopyaosaHus ANUTenbHOCTM t
20 muH" 20 £ 1lc 0lc

B-b | D3 o0 | b3 B3 <p P-3
CunoBble TpaHcdopmaTopbl (aBTOTpaHchopMaTopbl) 1,10 1.25 150 1.90 158 2.00
LUyHTUpyloLne peakTopbl U 3/1EKTPOMAarH1THbIe 115 135 150 2.00 158 2.10
TpaHcdopmMaTopbl HaMPSHKEHUS
Annapartbl, EMKOCTHble TpaHCcopMaTopbl HaNpsHXXeHns,
TpaHchopMaTopbl TOKa, KOHAEHCATOPbI CBA3M, LUNHHbIE 1,15 1,60 1.70 2,20 180 240

onopsl
" KonnMyecTBO MOBbIWEHWUA HanpsXKeHUst AMTeNbHOCTb0 20 MUH He [0/KHO npeBblwatb 50 B TeyeHue
OZIHOTO roga.

21KonnMyecTBO MOBbIWEHWI HANPSXXEHNUA ANUTENBHOCTLI0 20 ¢ He [0/KHO 6bITb 60nee 100 3a CPOK C/yXObI
3M1EKTPO06OPYAOBaHNSA, YKa3aHHbIi B CTaHA4apTax Ha OTAefbHble BUAbl 3/1€KTPo06opya0BaHNs, unn 3a 25
NeT, ecnnN CPOK CNYX6bl He ykasaH. Npy 3TOM KO/IMYECTBO MOBbILEHWI HANPSXXEHNA He [0/HKHO MpeBbiwatb
15 B TeueHue 04HOro roga u 6onee AByx B TeYEHUE CYTOK.

YKa3aHHble 3Ha4eHNs1 He PacMpPOCTPaHSIOTCSA Ha 3/1EKTPO060pYAoBaHMe KnaccoB HanpsbkeHnst 330 - 750 kB ¢ ypoBHeEM
n3onaumn a.
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Ta6nunua A.2 - [lonycTuMmble B YCNOBUSAX 3KCMyatauuyn KpaTKOBPEMEHHble MOBbILEHNUS HanpskeHus
yacTtoToli 50 'y AN 31eKkTpoo6opyAoBaHMS KnaccoB HanpshkeHus 500 n 750 kB
,D,OI'IyCTVIMOS nosbllleHne HaHpFl)KEHVIFI", OTHOCUTENIbHOE 3HayYeHue, He

Knacc 6onee, NPy ANUTENBHOCTY t 1 KONNYECTBE NOBbILLEHUN B rog Nl
;::E:' Bug 371eKTPO0GOPYA0BaHNS 1=8y 3y 1y 20mMMH S5mue 1mmH 20c  1lc  Olc
kB ns 200 £125 £75 £ 50 £7 £5 £4 - -

Cwnnosble TpaHcthopmaTopsl 1.025 1.05 1.075 1.10 115 120 125 1.90 2,00
(aBTOTpaHcopmaTopsbl) 1.025 1.05 1.075 1.10 1.15 120 125 150 158
LyHTMpytoLWme peakTopbl 1
3N1EeKTPOMarHuTHbIe 1.025 1.05 1.075 1.15 115 120 135 2.00 2.08

TpaHcopMaTopbl HaNpPsXKeHUs
AnnapaTtbl, EMKOCTHbI€e
TpaHcgopMaTopbl HANPSXEHNS,

500

TpaHcopmaTopbl ToKa, 1,025 1.05 1.075 1.15 115 120 160 220 240
KOHZ,eHCcaTopbl CBA3M, LUNHHbIE

onopel

Cunosble TpaHcdopmaTopbl 1.025 1.05 1.075 1.10 115 120 125 167 176
(aBTOTpaHcopmaTopsbl) 1.025 1.05 1.075 1.10 1.15 120 125 150 158

LyHTUpytoLLme peakTopbl,
750 annapaTbl, TpaHcdoOpMaTopbl
HanpsHkeHusa n Toka, 1.025 1.05 1.075 1.10 1.15 1.20 1.30 1,88 1,98
KOHAEHCATOpbl CBA3N, LWUWHHbIE
onopbl
B uncnutene ykasaHbl 3Ha4YeHUSA AOMNYCTUMOrO MOBbIWEHUS HaNPSHKEHUA OTHOCWUTENbHO 3eMau, B 3HameHaTene -
Mexay asamu.

A.4 [Ina cMNOBbIX TPAHCOPMATOPOB MpW AJANTENBHOCTU BO3AENCTBUA HanpskeHus 20 ¢ U Bbllle,
He3aBMCMMO OT npuBedeHHbIX B Tabnuuax A.l v A.2 3HayeHWli, NOBbIWEHHbIE HANPSHXKEHUA He [O/IKHbI
MMeTb KPaTHOCTb MO OTHOLUEHUI0 K HOMUHAIbHOMY HanpshXeHWI0 OTBETBNEHUA 0GMOTKM TpaHcdopmaTopa
6onee ykasaHHoli B FTOCT P 52719 (6.3.3).

A.5 [Ona BblknouvaTenein, HesaBUCUMO OT nNpvBeAeHHbIX B Tabnuuax Al un A.2 3Ha4YeHui,
NOBbILWEHHbIE  HAMPSXXEHUs [O/MKHbI  OblTb  OrpaHWyeHbl npefenamu, Mpu  KOTOPbIX COBGCTBEHHOE
BOCCTaHaB/MBAlOLWEeCca HanpsXKeHNe Ha KOHTaKkTax Bblk/louarens He npesbilaeT 3HAYeHWUi, yka3aHHbIX B
FOCT P 52565.

A.6 Tpn AANTENBHOCTU MOBBILWEHWNA HaNpPsHKeHWs t, NPOMEXYTOYHON MexAay ABYMSA 3HauyeHUsMU
ANVTeNnbHOCTW, NpuBegeHHbIMU B Tabnuuyax Al n A.2, ONyCTMMOE NOBbIWEHVE HANPSXXEHNA J0/MKHO ObITb
paBHO yka3aHHOMY 4715 60MbLUEro U3 3TUX 3HAYEHWI AUTENBHOCTU.

Mpun 0,1 c <t <0.5 c gonyckaeTtcs nosbiWeHne HanpsxeHus, pasHoe I/)c ¢ 0,3(L/0ic - (/1c), rae lioto
n U,c- AONYCTMMbIE MOBLILLEHNA HAMPSXEHUA NPU ANNTENBHOCTAX t, paBHbIX cooTBeTcTBEHHO 0.1 1 1c.

A.7 TIpoMeXyToK BpeMeHU Mexay ABYMS MOBbLILWEHUAMU HaMPsXeHUsa AnvtensHoctbio 20 ¢, 1, 5 n
20 MWH JO/MKEeH OblTb He MeHee 1 4. ANuTeNbHOCTbI0 1, 3 M 8 U - He mMeHee 12 4. Ecnv noBbiweHne
HanpsHxeHns AnUTenbHOCTbio 20 MWH MMeNo MecTo ABa pasa (C YacoBbIM WMHTEpPBAsiOM), TO B TeYyeHue
6vxaiwmx 24 4 NoBbILLEHNE HANPsHXKeHUA B TPETUi pa3 AonyckaeTcs MUWb B Ciy4vae, ecnim aTo TpebyeTcs
BBWAY aBapuiiHON cuTyaumn, HO He paHee Yem yepes 4 u.

A.8 KonunyectBo pgonyckaemblXx B TeyeHWe OAHOrO roAa MOBbILEHWA HanpsXKeHUs ykasaHo B
Tabnmuax Al wn A2 (gns pautenbHocten 01 M 1 C KO/MYECTBO MOBLIWEHWIA HAMpsHXKEHUs He
pernameHTUpoBaHo).

A.9 3HayeHus, NPOAO/IKUTENBHOCTL U KOMMYECTBO MOBbLIWEHWUA HanpsXXeHns AMTenbHOCTbio 20
MVH 1 6onee nogsiexart 06a3aTeNIbHON perncTpayuy onepaTuBHLIM NEPCOHAIOM UM aBTOMATUYECKM.
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OKC 29.080

M3meHeHne Ne 1 TOCT P 55195—2012 3nekTpoobopyfoBaHue 1 3/IeKTPOYCTaHOBKM NMEePEMEHHOT0 Toka
Ha HanpsbxeHnsa ot 1 a0 750 kB. TpeboBaHUA K 3/TOKTPUUYOCKON MPOYHOCTU M30AALUN

YTBEpPXAEHO N BBEAEHO B AelicTBue MNMpukazom PegepanbHOro areHTCTBa N0 TEXHMYECKOMY perynmpo-
BaHWIO U MeTponorum ot 26.11.2020 Ne 1189-cT

[arta BBegeHna — 2021—03—01

KonoHTUTYN HeYyeTHbIX cTpaHuL,. 3amMeHuTb cebiiky: «FOCT P 55915—2012» Ha «TOCT P 55195—2012x».

Pasgen 2. Nckmountb cebinkm: FTOCT 20074—83. FTOCT 21023— 75. TOCT 22756—77,

3aMEHUTb CCbIJIKM:

«OCT 1983—2001» Ha «OCT 1983—2015»;

«OCT 7746—2001» Ha «FOCT 7746—2015»;

«OCT 10390—86» Ha «OCT 10390—2015»;

«TOCT P 55194—2012 (M3K 60060-1:2010)» Ha «TOCT P 55194—2012».

FOCT 15543.1—89. HaumeHoBaHue cTaHgapTa nocse cnoB «/3aennsa anekTpoTexHnyeckue» Aonon-
HUTb CNoBamu: «u gpyrne TeXHNYecKne U3aenus»;

[0MNOJTHUTL CCbIIKAMU:

«[OCT P 55191—2012 (M3K 60270:2000) MeToAapl UCMbITAHNA BbICOKUM HanpsixkeHuem. V3mepeHus
YaCTUYHbIX pa3psfoB

FOCT P 56738—2015 (M3K 60076-3:2013) TpaHccopmaTopbl CUI0BbIE U peakTopbl. TpeboBaHusA 1
MeTOAb! UCNbITAHWI 3NEKTPUYECKON NPOYHOCTU U30NALUN».

Pasgen 3 fononHuTL cebinkoii: «FOCT P 56738»;

nyHkT 3.1. MpumMeyaHns N3N0XNUTb B HOBOW pegakuynu. «MpumevaHne — Knaccom HanpsKeHusi 3a3em-
nAauero gyroracawero peakrtopa cyunMtaetTca kKsacCc HanpsaXxeHus 06MOTKM CMIOBOrO Tpchd)opmaTopa nnu reHeparopa,
B HeliTpanb KOTOPOIi BK/IOUEH peakTop»;

[OMOMHUTL NyHKTOM 3.15:

«3.15 anekTpnyeckas ceTb ¢ 3PPEKTUBHO 3a3EMJIEHHON HeliTpanblo: CeTb C 3a3eM/IEHHON Heli-
Tpanblo. AN KOTOPOW OTHOLLUEHNE pPeakTUBHOMO CONPOTMB/IEHNS N0 Hy/1eBOl NocnefoBaTelbHOCTW K peakTuB-
HOMY COMPOTMB/IEHWIO NO NPAMOI NOCNefoBaTeIbHOCTH MOMIOXUTENBHO 1 He NpeBbiwaeT 3.

NMpumeuyaHne — B cetn c apdPeKTUBHO 3a3eM/IeHHOI HellTpasbio Npu 04HO(A3HOM KOPOTKOM 3aMblKaHUW Ha-
MPSXKEHNS HA HEMOBPEXAEHHbIX a3ax 06bIYHO HE MPEBLIWAIT 1.4 HOMUHANLHOTO PA3HOTO HAMPSHKEHUS CETU».

Pasgen 4. MNogpa3spen 4.1. 3ameHUTb ccblikn: «(no 4.10. 5.6. 6.2.4. 7.4, 10.5. 12.3.4 n 13.1.10)» Ha
«(no 4.10, 5.6. 6.1.4, 7.5, 10.5. 12.3.5 n 13.1.10)».

MyHKT 4.2.2. 3aMeHUTb C/IoBa: «3a3eM/IEHHON (KO3 (PULNEHT 3aMblKaHUSA Ha 3eMJI0 He Bbille 1.4)» Ha
«3O(PEeKTVBHO 3a3EMNIEHHOW».

MyHKT 4.5.3. BTOpOIi ab3aL, n3n0XnTb B HOBOI peaakuuu:

«Ecnu nHoe He ycTaHoB/eHo B pa3genax 5 — 13 HacToswero ctaHjapTa Wav ctaHfapTax Ha 3/1eKTpo-
o6opyAoBaHve oTAe NbHbIX BUAOB, TO AO/KHbI NPUMEHATLCS cneayoLwmne MeToabl UCnbITaHWi:

a) ANA BHELIHel n3onAuMn 31eKTpoobopyA0BaHNA NPU UCMBITAHUN HaNpPsXXeHneM MOJIHOTo rPO30BOro
umnynbca — 15-yaapHblii meTog;

6) fNA BHYTPEHHEN 130M1ALMn 31eKTPoo6opyA0BaHUs (3a UCKIOYEHNEM Fra30HaMNO/IHEHHOrO) NPU UCMbI-
TaHUN HanpshXeHWem MoJsIHOro rpo30BOro UMNynbca — 3-yAapHblii METOA;

B) A1 BHYTPEHHEN M301AUMM ra3oHano/IHEHHOIO 3N1eKTPo06opyAOBaHMS (3a UCKIIOYEHNEM CUIOBbIX
TpaHchopmMaTopoB 1 TPAHCHOPMAaTOPOB HaNPSKEHNS) NPU UCTIbITAHUN HaMPSXEHNEM MOIHOIO rPO30BOr0 UM-
nynbca — 15-yaapHblii MeTog;

r) 419 BHYTPEHHEW U30NALMM ra30HaN0NHEHHbIX CUI0BbIX TPAHC(OPMAaTOPOB U TPaHCHOpPMaTOpPOB Ha-
NPSHKEHNS NPU UCMbITAHUN HANPsHXXeHWeM NOSIHOTOo rPO30BOro MMNybca — 3-yAapHblii MeTos;

) &NA BHYTPEHHEN M30MALMN CUIO0BLIX TPAHCOPMATOPOB ¥ TPAHCOPMATOPOB HAMPSHKEHUS NPU UC-
NbITaHUN HaNpsXXeHVeM Cpe3aHHOro rpo30BOro UMMybca — 3-yAapHbllii MeToay.

MyHKT 4.8.2. 3ameHnTb ccbinky: «FOCT 20074» Ha «[OCT P 55191».

MyHkT 4.15.1 nocne cnos «FOCT P 55194 (pa3gen 4)» AONOMHUTbL CNoBaMu: «u B pasgenax 5 — 13 Ha-
CTOSILLEro CTaHgapTa».

Pasgen 5. TyHKT 5.1.4. 3aMeHUTbL C/oOBa: «BblAepXMBaTb MPUIOXKEHHOE OAHOMUHYTHOE MepemMeHHoe
HanpsHkeHre» Ha «UCMbITbIBATLCA TONLKO NPUIOXKEHHBIM OAHOMUHYTHLIM NEPEMEHHbIM HanpsXeHnem».

MyHKT 5.2.1. 3aMeHnTb cnosa: «(gns TpexdasHblx TpaHcopmaTopax 1 peaktopax K Kaxgomy /MHei-
HOMY 3aXWUMy nooyepenHo)» Ha «(ans TPoxdasHbIX TPaHCHOPMAaTOPOB U PEaKTOPOB K KaXA0My SIMHEliHOMY
3aXUMY NooYepesHo)».



(MpopomkeHne N3ameHeHna Ne 1k TOCT P 55195—2012)

Tabnuua 5.3. M'padpa 5. Ans knacca HanpsxxeHus 35 KB 3aMeHNTb 3HaveHne: «220» Ha «190 (2 pasa)»;

rpada 6. nsa knacca HanpskeHnss 750 kB 3aMeHUTb 3HauyeHue: «1550/16753» Ha «1675»;

CHOCKY 3>/CK/MI0UNTD.

MyHkT 5.3.2. MpumeyaHne 2. 3ameHnUTb cCblfky: «TOCT 22756» Ha «TOCT P 56738».

MyHKT 5.4.8. 3ameHuUTb croBa: «oT 3 A0 35 kB» Ha «A0 35 KB BKIHUUTENBHO»; «3a UCKIOYEHUEM» Ha
«MOMUMO>.

MyHKT 5.5.1. 3amMeHnTb ccblfky: «FTOCT 22756» Ha «TOCT P 56738».

MyHkT 5.10.2. BTOopos nepeuncrieHmne. VICKNoUnTb CioBa: «TOKOOrpaHnunBaloLLmnx mnx».

Pasnen 6. MyHKT 6.2.1 N3N0XNTb B HOBOW peaakuuun:

«6.2.1 McnbITaHs eMKOCTHBIX TPaHCOPMaTOpOB HanpshkeHWs (3a UCKYeHneM MCMbITaHWin nog o-
XIEM. UCMbITAHWIA HaNpsXKeHNeM KOMMYTaLMOHHOIO UMNYybCca U UCMbITaHNA NePEMEHHbIM HaNpPsHXEHNEM Ha
paguonomexu) AO/MKHbI COCTOSATb U3 UCTIbITAHUIA OTAENbHO AeNUTENs HanpshKeHWs U OTAEeNbHO afieKTpomar-
HWUTHOrO YCTpoiicTBa TpaHcdopmaTopa.

McnbiTaHna HanpshXXeHneM KOMMYTaLMOHHOMO MMMy/ibca U NEPEMEHHBIM HanpshxXeHneM Ha paguonome-
XN [O/MKHBI NPOBOANTLCSA HA NOJTHOCTLIO COBPaHHbIX @MKOCTHbIX TpaHcthopMaTopax HanpshxeHus.

VcnbitaHua nog foXAeM, HanpsXXeHneM KOMMYTAaUWOHHOrO UMMY/ibca U KPaTKOBPEMEHHLIM MepeMeH-
HbIM HanpshXeHNeM eMKOCTHbIX TPaHCOPMAaTopOB HaNpPsHXXeHUs KaTteropum pasmeLleHus 1 Ao/KHbI NPoBO-
ONTbCA B NOSTHOCTbIO coObpaHHOM BuAe. flonyckaeTca NPOBOAWTL UCMbITAHUA MOA AOXAEM OTAeNbHO AenvTe-
NA HanpskKeHns 1 OTAeNbHO 3NEKTPOMAarHUTHON yactu. B crnyyae ecnv anekTpoMarHuTHas 4yacTb He umeet
BHELLUHEro COeAUHEHUS C feNMTeNnemM HanpshkeHus, NpoBeAeHne UCNbITaHW NoA A0XKAEM 3/1EKTPOMArH1THOM
4yacTu He TpebyeTcs 1 UCNbITaHUA NOA A0XKAEM EMKOCTHbIX TPaHC(hopMaTOpPOB HaMPSHKEHUS B NOTHOCTLIO CO-
6paHHOM BuAe MOTyT ObiTb 3aMEHEHbI UCMbITAHUAMY OTAE/IbHO AeNNTENSA HaMNPSHKEHNA».

MyHKT 6.2.3. BTOpoii ab3aL,. 3ameHnTb cnoBa: «(rpadbl 3. 4, 9 n 11)» Ha «(rpacsbl 3. 4. 8. 9 n 11)».

MyHKT 6.3.1 N3N10XUTb B HOBOW pefakLmnn:

«6.3.1 Kaxpplii obpasel, TpaHchopmaTopa HanpskeHUss Npy BbiMyCKe C NpefnpusaTUA-U3roTosutens
[OMKEH 6bITb NOABEPTHYT NPUEMO-CAATOUYHBLIM UCMBITAHUSAM €ro U30NALUN:

a) ucnblTatesibHbIM OAHOMUHYTHBIM MEepPeMEHHbIM HamnpskeHnem B COOTBETCTBUM C 6.1.3 — ANA BHY-
TPEHHEeN M30N5AUUN 31EKTPOMAarHUTHbLIX TPAHCAOPMaTOPOB HanpsxeHus. 6.2.3 — A9 BHyTPEHHel 130nauum
€MKOCTHbIX TpaHChopMaTopoB HaMPsHKeHUs;

6) NepemMeHHbIM HanpsHKeHWeM C U3MEPEHNEM XapakTepuUCTUK YaCTUYHbIX PaspsfoB B COOTBETCTBUM C
6.1.4 — ANS BHYTPEHHEeW M30NALMN 3NEKTPOMArHUTHLIX TPaHCOPMAaTOPOB HANPSHXKEHUA U 3/1EKTPOMArHuT-
HbIX YCTPONCTB €MKOCTHbIX TPAHCOPMATOPOB HaNPsHXKeHWs ¢ TBEPAON n3onsaumeli knaccosB HanpsxeHus 3 kB
M Bbile, a Takke 3anofIHEHHbIX XUAKAM WK ra3006pasHbiM AN3IEKTPUKOM KnaccoB Hanpsxenusa 110 kB u
BbILLE;

B) NEPEeMEHHbIM HaNps>XeHWeM C M3MepPeHNeM XapakTepUCTUK YaCTUYHbIX pas3psfoB B COOTBETCTBUM C
10.5— gna genuTeneil HaNpsHKeHWs eMKOCTHbIX TPaHCOPMAaTOPOB HANPSHKEHNS.

Pasnen 7. Mopgpaspen 7.5 gononHuTb ab3auem:

«BHYTpeHHAs n3onsauma TpaHcopMaTopoB TOKa C TBEPAON n3onsAumeli knaccoB HanpshkeHus 3 kB u
Bbile, @ TakkKe 3ano/IHEHHbIX XUAKAM WU ra3oo6pas3HbiM AW3NEKTPUKOM KnaccoB Hanpsbkenus 110 kB u
BblLe, A0/MKHA ObITb UCMbITaHa NEPEMEHHBIM HaNPsXXEHNEM C U3MepPeHNeM XapakTepUCTUK YaCTUYHBIX pas-
pAafoB».

MyHKT 7.6.1. MepeuncneHne 6). VICkNOYMTb CNOBA: «C 3/IeMEHTaMUN INTON U30ALUN».

Pasgen 10. MyHkT 10.5. MNprmeyaHue 2 UCKIYNT.

Pasgen 12. MyHKT 12.3.5. 3aMeHunTb ceblfky: «FTOCT 21023» Ha «[OCT P 56738».

MyHKT 12.4.1. MepeuncnexHne 6). 3amMeHNTb CCbIKY: «12.3.4» Ha «12.3.5».

(MYC N9 2 2021 1)



OKC 29.080

M3meHeHne Ne 1 TOCT P 55195—2012 3nekTpoobopyfoBaHue 1 3/IeKTPOYCTaHOBKM NMEePEMEHHOT0 Toka
Ha HanpsbxeHnsa ot 1 a0 750 kB. TpeboBaHUA K 3/TOKTPUUYOCKON MPOYHOCTU M30AALUN

YTBEpPXAEHO N BBEAEHO B AelicTBue MNMpukazom PegepanbHOro areHTCTBa N0 TEXHMYECKOMY perynmpo-
BaHWIO U MeTponorum ot 26.11.2020 Ne 1189-cT

[arta BBegeHna — 2021—03—01

KonoHTUTYN HeYyeTHbIX cTpaHuL,. 3amMeHuTb cebiiky: «FOCT P 55915—2012» Ha «TOCT P 55195—2012x».

Pasgen 2. Nckmountb cebinkm: FTOCT 20074—83. FTOCT 21023— 75. TOCT 22756—77,

3aMEHUTb CCbIJIKM:

«OCT 1983—2001» Ha «OCT 1983—2015»;

«OCT 7746—2001» Ha «FOCT 7746—2015»;

«OCT 10390—86» Ha «OCT 10390—2015»;

«TOCT P 55194—2012 (M3K 60060-1:2010)» Ha «TOCT P 55194—2012».

FOCT 15543.1—89. HaumeHoBaHue cTaHgapTa nocse cnoB «/3aennsa anekTpoTexHnyeckue» Aonon-
HUTb CNoBamu: «u gpyrne TeXHNYecKne U3aenus»;

[0MNOJTHUTL CCbIIKAMU:

«[OCT P 55191—2012 (M3K 60270:2000) MeToAapl UCMbITAHNA BbICOKUM HanpsixkeHuem. V3mepeHus
YaCTUYHbIX pa3psfoB

FOCT P 56738—2015 (M3K 60076-3:2013) TpaHccopmaTopbl CUI0BbIE U peakTopbl. TpeboBaHusA 1
MeTOAb! UCNbITAHWI 3NEKTPUYECKON NPOYHOCTU U30NALUN».

Pasgen 3 fononHuTL cebinkoii: «FOCT P 56738»;

nyHkT 3.1. MpumMeyaHns N3N0XNUTb B HOBOW pegakuynu. «MpumevaHne — Knaccom HanpsKeHusi 3a3em-
nAauero gyroracawero peakrtopa cyunMtaetTca kKsacCc HanpsaXxeHus 06MOTKM CMIOBOrO Tpchd)opmaTopa nnu reHeparopa,
B HeliTpanb KOTOPOIi BK/IOUEH peakTop»;

[OMOMHUTL NyHKTOM 3.15:

«3.15 anekTpnyeckas ceTb ¢ 3PPEKTUBHO 3a3EMJIEHHON HeliTpanblo: CeTb C 3a3eM/IEHHON Heli-
Tpanblo. AN KOTOPOW OTHOLLUEHNE pPeakTUBHOMO CONPOTMB/IEHNS N0 Hy/1eBOl NocnefoBaTelbHOCTW K peakTuB-
HOMY COMPOTMB/IEHWIO NO NPAMOI NOCNefoBaTeIbHOCTH MOMIOXUTENBHO 1 He NpeBbiwaeT 3.

NMpumeuyaHne — B cetn c apdPeKTUBHO 3a3eM/IeHHOI HellTpasbio Npu 04HO(A3HOM KOPOTKOM 3aMblKaHUW Ha-
MPSXKEHNS HA HEMOBPEXAEHHbIX a3ax 06bIYHO HE MPEBLIWAIT 1.4 HOMUHANLHOTO PA3HOTO HAMPSHKEHUS CETU».

Pasgen 4. MNogpa3spen 4.1. 3ameHUTb ccblikn: «(no 4.10. 5.6. 6.2.4. 7.4, 10.5. 12.3.4 n 13.1.10)» Ha
«(no 4.10, 5.6. 6.1.4, 7.5, 10.5. 12.3.5 n 13.1.10)».

MyHKT 4.2.2. 3aMeHUTb C/IoBa: «3a3eM/IEHHON (KO3 (PULNEHT 3aMblKaHUSA Ha 3eMJI0 He Bbille 1.4)» Ha
«3O(PEeKTVBHO 3a3EMNIEHHOW».

MyHKT 4.5.3. BTOpOIi ab3aL, n3n0XnTb B HOBOI peaakuuu:

«Ecnu nHoe He ycTaHoB/eHo B pa3genax 5 — 13 HacToswero ctaHjapTa Wav ctaHfapTax Ha 3/1eKTpo-
o6opyAoBaHve oTAe NbHbIX BUAOB, TO AO/KHbI NPUMEHATLCS cneayoLwmne MeToabl UCnbITaHWi:

a) ANA BHELIHel n3onAuMn 31eKTpoobopyA0BaHNA NPU UCMBITAHUN HaNpPsXXeHneM MOJIHOTo rPO30BOro
umnynbca — 15-yaapHblii meTog;

6) fNA BHYTPEHHEN 130M1ALMn 31eKTPoo6opyA0BaHUs (3a UCKIOYEHNEM Fra30HaMNO/IHEHHOrO) NPU UCMbI-
TaHUN HanpshXeHWem MoJsIHOro rpo30BOro UMNynbca — 3-yAapHblii METOA;

B) A1 BHYTPEHHEN M301AUMM ra3oHano/IHEHHOIO 3N1eKTPo06opyAOBaHMS (3a UCKIIOYEHNEM CUIOBbIX
TpaHchopmMaTopoB 1 TPAHCHOPMAaTOPOB HaNPSKEHNS) NPU UCTIbITAHUN HaMPSXEHNEM MOIHOIO rPO30BOr0 UM-
nynbca — 15-yaapHblii MeTog;

r) 419 BHYTPEHHEW U30NALMM ra30HaN0NHEHHbIX CUI0BbIX TPAHC(OPMAaTOPOB U TPaHCHOpPMaTOpPOB Ha-
NPSHKEHNS NPU UCMbITAHUN HANPsHXXeHWeM NOSIHOTOo rPO30BOro MMNybca — 3-yAapHblii MeTos;

) &NA BHYTPEHHEN M30MALMN CUIO0BLIX TPAHCOPMATOPOB ¥ TPAHCOPMATOPOB HAMPSHKEHUS NPU UC-
NbITaHUN HaNpsXXeHVeM Cpe3aHHOro rpo30BOro UMMybca — 3-yAapHbllii MeToay.

MyHKT 4.8.2. 3ameHnTb ccbinky: «FOCT 20074» Ha «[OCT P 55191».

MyHkT 4.15.1 nocne cnos «FOCT P 55194 (pa3gen 4)» AONOMHUTbL CNoBaMu: «u B pasgenax 5 — 13 Ha-
CTOSILLEro CTaHgapTa».

Pasgen 5. TyHKT 5.1.4. 3aMeHUTbL C/oOBa: «BblAepXMBaTb MPUIOXKEHHOE OAHOMUHYTHOE MepemMeHHoe
HanpsHkeHre» Ha «UCMbITbIBATLCA TONLKO NPUIOXKEHHBIM OAHOMUHYTHLIM NEPEMEHHbIM HanpsXeHnem».

MyHKT 5.2.1. 3aMeHnTb cnosa: «(gns TpexdasHblx TpaHcopmaTopax 1 peaktopax K Kaxgomy /MHei-
HOMY 3aXWUMy nooyepenHo)» Ha «(ans TPoxdasHbIX TPaHCHOPMAaTOPOB U PEaKTOPOB K KaXA0My SIMHEliHOMY
3aXUMY NooYepesHo)».



(MpopomkeHne N3ameHeHna Ne 1k TOCT P 55195—2012)

Tabnuua 5.3. M'padpa 5. Ans knacca HanpsxxeHus 35 KB 3aMeHNTb 3HaveHne: «220» Ha «190 (2 pasa)»;

rpada 6. nsa knacca HanpskeHnss 750 kB 3aMeHUTb 3HauyeHue: «1550/16753» Ha «1675»;

CHOCKY 3>/CK/MI0UNTD.

MyHkT 5.3.2. MpumeyaHne 2. 3ameHnUTb cCblfky: «TOCT 22756» Ha «TOCT P 56738».

MyHKT 5.4.8. 3ameHuUTb croBa: «oT 3 A0 35 kB» Ha «A0 35 KB BKIHUUTENBHO»; «3a UCKIOYEHUEM» Ha
«MOMUMO>.

MyHKT 5.5.1. 3amMeHnTb ccblfky: «FTOCT 22756» Ha «TOCT P 56738».

MyHkT 5.10.2. BTOopos nepeuncrieHmne. VICKNoUnTb CioBa: «TOKOOrpaHnunBaloLLmnx mnx».

Pasnen 6. MyHKT 6.2.1 N3N0XNTb B HOBOW peaakuuun:

«6.2.1 McnbITaHs eMKOCTHBIX TPaHCOPMaTOpOB HanpshkeHWs (3a UCKYeHneM MCMbITaHWin nog o-
XIEM. UCMbITAHWIA HaNpsXKeHNeM KOMMYTaLMOHHOIO UMNYybCca U UCMbITaHNA NePEMEHHbIM HaNpPsHXEHNEM Ha
paguonomexu) AO/MKHbI COCTOSATb U3 UCTIbITAHUIA OTAENbHO AeNUTENs HanpshKeHWs U OTAEeNbHO afieKTpomar-
HWUTHOrO YCTpoiicTBa TpaHcdopmaTopa.

McnbiTaHna HanpshXXeHneM KOMMYTaLMOHHOMO MMMy/ibca U NEPEMEHHBIM HanpshxXeHneM Ha paguonome-
XN [O/MKHBI NPOBOANTLCSA HA NOJTHOCTLIO COBPaHHbIX @MKOCTHbIX TpaHcthopMaTopax HanpshxeHus.

VcnbitaHua nog foXAeM, HanpsXXeHneM KOMMYTAaUWOHHOrO UMMY/ibca U KPaTKOBPEMEHHLIM MepeMeH-
HbIM HanpshXeHNeM eMKOCTHbIX TPaHCOPMAaTopOB HaNpPsHXXeHUs KaTteropum pasmeLleHus 1 Ao/KHbI NPoBO-
ONTbCA B NOSTHOCTbIO coObpaHHOM BuAe. flonyckaeTca NPOBOAWTL UCMbITAHUA MOA AOXAEM OTAeNbHO AenvTe-
NA HanpskKeHns 1 OTAeNbHO 3NEKTPOMAarHUTHON yactu. B crnyyae ecnv anekTpoMarHuTHas 4yacTb He umeet
BHELLUHEro COeAUHEHUS C feNMTeNnemM HanpshkeHus, NpoBeAeHne UCNbITaHW NoA A0XKAEM 3/1EKTPOMArH1THOM
4yacTu He TpebyeTcs 1 UCNbITaHUA NOA A0XKAEM EMKOCTHbIX TPaHC(hopMaTOpPOB HaMPSHKEHUS B NOTHOCTLIO CO-
6paHHOM BuAe MOTyT ObiTb 3aMEHEHbI UCMbITAHUAMY OTAE/IbHO AeNNTENSA HaMNPSHKEHNA».

MyHKT 6.2.3. BTOpoii ab3aL,. 3ameHnTb cnoBa: «(rpadbl 3. 4, 9 n 11)» Ha «(rpacsbl 3. 4. 8. 9 n 11)».

MyHKT 6.3.1 N3N10XUTb B HOBOW pefakLmnn:

«6.3.1 Kaxpplii obpasel, TpaHchopmaTopa HanpskeHUss Npy BbiMyCKe C NpefnpusaTUA-U3roTosutens
[OMKEH 6bITb NOABEPTHYT NPUEMO-CAATOUYHBLIM UCMBITAHUSAM €ro U30NALUN:

a) ucnblTatesibHbIM OAHOMUHYTHBIM MEepPeMEHHbIM HamnpskeHnem B COOTBETCTBUM C 6.1.3 — ANA BHY-
TPEHHEeN M30N5AUUN 31EKTPOMAarHUTHbLIX TPAHCAOPMaTOPOB HanpsxeHus. 6.2.3 — A9 BHyTPEHHel 130nauum
€MKOCTHbIX TpaHChopMaTopoB HaMPsHKeHUs;

6) NepemMeHHbIM HanpsHKeHWeM C U3MEPEHNEM XapakTepuUCTUK YaCTUYHbIX PaspsfoB B COOTBETCTBUM C
6.1.4 — ANS BHYTPEHHEeW M30NALMN 3NEKTPOMArHUTHLIX TPaHCOPMAaTOPOB HANPSHXKEHUA U 3/1EKTPOMArHuT-
HbIX YCTPONCTB €MKOCTHbIX TPAHCOPMATOPOB HaNPsHXKeHWs ¢ TBEPAON n3onsaumeli knaccosB HanpsxeHus 3 kB
M Bbile, a Takke 3anofIHEHHbIX XUAKAM WK ra3006pasHbiM AN3IEKTPUKOM KnaccoB Hanpsxenusa 110 kB u
BbILLE;

B) NEPEeMEHHbIM HaNps>XeHWeM C M3MepPeHNeM XapakTepUCTUK YaCTUYHbIX pas3psfoB B COOTBETCTBUM C
10.5— gna genuTeneil HaNpsHKeHWs eMKOCTHbIX TPaHCOPMAaTOPOB HANPSHKEHNS.

Pasnen 7. Mopgpaspen 7.5 gononHuTb ab3auem:

«BHYTpeHHAs n3onsauma TpaHcopMaTopoB TOKa C TBEPAON n3onsAumeli knaccoB HanpshkeHus 3 kB u
Bbile, @ TakkKe 3ano/IHEHHbIX XUAKAM WU ra3oo6pas3HbiM AW3NEKTPUKOM KnaccoB Hanpsbkenus 110 kB u
BblLe, A0/MKHA ObITb UCMbITaHa NEPEMEHHBIM HaNPsXXEHNEM C U3MepPeHNeM XapakTepUCTUK YaCTUYHBIX pas-
pAafoB».

MyHKT 7.6.1. MepeuncneHne 6). VICkNOYMTb CNOBA: «C 3/IeMEHTaMUN INTON U30ALUN».

Pasgen 10. MyHkT 10.5. MNprmeyaHue 2 UCKIYNT.

Pasgen 12. MyHKT 12.3.5. 3aMeHunTb ceblfky: «FTOCT 21023» Ha «[OCT P 56738».

MyHKT 12.4.1. MepeuncnexHne 6). 3amMeHNTb CCbIKY: «12.3.4» Ha «12.3.5».

(MYC N9 2 2021 1)
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