FOCT 1516.3-96

pynna E09

MEXXITOCYLOAPCTBEHHbIV CTAHOAPT
QNEKTPOOBOPYOOBAHME NEPEMEHHOIO TOKA
HA HAMNPAXKEHWA OT 1 1O 750 kB
TpeboBaHus K 3MEKTPUYECKOI NPOYHOCTU U3ONALUK
Electrical equipment for a. c. voltages from 1 to 750 kV.

Requirements for dielectric strength of insulation

MKC 29.100.20
OKCTY 3409

[ata BBegeHus* 1999-01-01

* Mopsifok BBeAeHWs cTaHaapTa
B [leiCTBME NPUBEAEH B NpUnoxeHn [.

Mpepucnosve

1 PA3PABOTAH TexHuyeckum KOMWTETOM noO cTaHgapTusaumm TK 37
"OrnekTpoobopyaoBaHve Ans nepefayn U pacnpefeneHys 3nekTpoaHeprumn'”

BHECEH MocctaHgaptom Poccumn

2 MPUHAT MexrocyaapctBeHHbIM COBETOM MO CTaHAapTV3auuu, MeTpororvn u
cepTudmkaumm (npotokon N 9-96 ot 12 anpens 1996 r.)

3a npuHaATHE Nporonocosanu:

HaumeHoBaHue rocyaapctea HanmeHoBaHWe HauuoHarnsHoro opraHa no

Pecny6nuka Benopyccus

Pecny6rnuvka KasaxctaH

Kuprusckas Pecny6rvka

Pecny6nuka Mongosa

Poccuiickas ®enepauus

Pecny6nuka TapiukuctaH

TypkMeHucTaH

Pecny6nuka ¥Y36ekuctaH

YkpauvHa

cTaHpapTu3auum
AzepbanpxaHckas AsrocctaHgapt
Pecny6rmka
Pecny6nuka ApmeHus ApmroccTaHgapT

lFoccTaHpapt Benopyccum

FocctaHpapT Pecny6rvkm KazaxcTtaH

Kupruactangapt

MonpgosacTtaHaapt

Focctanpgapt Poccumn

TamxvkroccTaHgapt

[MaBHas rocyfapcTBeHHas MHCNEeKLMs
TypkMeHucTaHa

Y3roccTaHaapt

[FoccTanpgapTt YkpavHbl

HacToswwmii cTaHaapT COOTBETCTBYET MeXAYyHapoaHOMY cTaHaapTy MOK 71-1-
1993 "KoopauHauwust msonsuun. Yactb | TepmuHbl, onpegeneHuns, NpuHUMNbl 1
npasuna" B 4acTu TpebGOBaHWIN K 3MEKTPUHECKON NPOYHOCTMN U30MALUN

3 TMoctaHoBneHvem [ocynapcTBeHHoro komuteta Poccuiickon Pepepauum no
cTaHgapTu3auun, MeTporiormm u ceptudwmkaumm ot 7 anpens 1998 r. N 110
MexrocyaapcTBeHHbli  ctaHaapT [OCT  1516.3-96 BBegeH B AelcTeue
HEMocpefCTBEHHO B KayecTBe T[OCYAapCTBEHHOro cTaHaapta Poccwuiickoi
depnepaumm ¢ 1 aHBapst 1999 r.



4 BBE[JEH BIMNEPBbIE

1 OBNACTb NMPUMEHEHMA

Hactoswmin ctaHaapT pacnpocTpaHsieTcs Ha anekTpoobopyaoBaHue
Tpexda3Horo nepemMeHHoro Toka Yactotbl 50 My TpexdrasHoro (TPexmnomiocHoro) 1
0fHOHa3HOrO (OAHOMOMIOCHOMO) WCMOMHEHU Ha HanpsbkeHus oT 1 go 750 kB,
KrmmMaTudeckux ucnonHennn Y, YXJ1, XI, T, TC, kateropun pasmellexns 1, 2, 3n 4
no FOCT 15150:

a) cunoBsble TpaHcGopMaTopsl (B T.4. aBTOTpaHCGOpMaTopsbl);

6) TpaHcdopmaTopbl HAMPSHKEHNS! (ANEKTPOMArHUTHbLIE U eMKOCTHBIE);

B) TpaHcdopmaTopbl TOKa;

r) peakTopbl:
- WyHTWpytoLme,
- TOKOOrpaHNYMBAIOLLME KNACcCOoB HanpsikeHns ot 1 o 220 kB,

- 3a3eMrisioLLye Ayroracsime KnaccoB HanpsbkeHust ot 1 ao 35 kB;

A) annaparbl:

- BblKno4aTtenu (B T.4. BbIKMOYaTeNnu Harpysku n otgenuvrenv 6es BMaAMMOro
NPOMEXyTKa MexXay KOHTaKTamm),

- pasbeguHuTerM (B T.M. pasbedvHsIoLWE BbIKMOYATENM Harpy3ku u
oTAENMTENV C BUAUMBIM NMPOMEXYTKOM MeXay KOHTaKTamm),

- KOpOTKO3aMblKaTenu,
- 3a3emMrmTeny,
- KOMMMeKchbl annapaTos,
- NPeAOXpaHNTeNn KrnaccoB HanpsxeHus ot 1 go 220 kB,

- KOMMneKTHble pacnpegenutenbHble ycTponictBa (KPY), B T.4. HapyxHom
ycTaHoBkn (KPYH), B MeTannuMyeckon HerepMeTuyHO/ 0OGOMoYKe KIaccoB
Hanpsixenns ot 1 go 35 kB,

- 9KpaHUpOBaHHbIE TOKOMNPOBOAbI KMaccoB HanpshkeHust oT 1 Ao 35 kB,
- KOMMNMeKTHble TpaHcopmaTopHble noacTaHuuu (KTI) knaccos HanpsikeHus
ot 1 8o 110 kB;

€) KoHOEeHcaTopbl CBSA3M KraccoB HanpsixeHus ot 35 ao 750 kB;

X) KOMMNEKTHble pacnpeaenuTeribHble YCTPONCTBA repMeTUYHble C MOMHOW UIn
HYaCTMYHOW M3OMALUMEN MMaBHbIX Lieneit 3rmerasoM WM CMECbio ero ¢ Apyrimu
razamu (KPYJ);

3) U30MNATOPbI:

- apMUpOBaHHble, NpeaHa3Ha4YeHHble AN CaMOCTOATENbHOIO NpUMEHEHUs B
annapaTtax 1 pacrnpegenurenbHbiX yCTpOIZCTBaX, B T.4. KOMMMEKTHbIX,

- LUMHHbIE Onopbl,

- apMUPOBaHHbIE BBOAbI, NPeAHA3HAYEHHBIE 41151 NPUMEHEHNSI B MaCTAHbIX v
3aMoNHEHHbIX HErOPIOYMM HWAKUM AUSNIEKTPUKOM TpaHcdopmaTopax, peaktopax 1
annaparax,

- BBOAbl, cobupaemble U3 yacTel Ha Gake MacrnsHbIX UMM 3arnorHEeHHbIX
HErOPIOYMM XUOKUM AUBMEKTPUKOM TPaHCopMaTopoB, PeakTopoB, annaparos U
KPY3.

CTaHaapT He pacnpocTpaHaeTCst Ha:


http://docs.cntd.ru/document/1200003320

- anekTpoobopyaoBaHue, paboTaloliee B UCMbITATENMbHbBIX, MEAULIMHCKUX,
PEHTTEHOBCKMX,  PafVOTEXHUYECKUX, aBTOHOMHbIX MOABWXHBIX W APYrMX
crneumarbHbIX YCTaHOBKaXx;

- BEHTWNbHble OBMOTKM MpeoGpasoBaTeNbHbIX TPaHCKHOPMAToOpPoB U
npeoGpasoBaTesnbHble peakTopbl;

- BaKyyMHbl€ BblKnovaTenu,;

- [Aetanum TpaHCOPMaToOpoB W peakTopoB (Hanpumep, YycCTpoicTea
NepeKmnioYeHnst OTBETBMNEHUIN 0BMOTOK W CBSi3aHHble C HUMK YCTPOWCTBA, B T.M.
YCTPOWCTBA MEPeKIioYeHNs, MOCTaBliseMble OTAENbHO OT TpaHC(opPMaTopoB),
fAeTanu annapaTtoB (Hanpumep, LWTaHM, TAMM, HanpaensloLWMe, W30MMpyloLme
MOKPbILLKK);

- nsonAuMIo npucoeduHeHust (ysen BHe Gaka TpaHcdopmatopa) kabens k
06MOTKe MaCISHOTO CUIMOBOrO TpaHcdopmaTopa;

- nocrnefoBaTenbHble U NMMHENHBIE PEryNMPOBOYHbIE TPaHCOPMaTOophI;

- U3OMALMIO HEMTparmM CUMoBbIX TPaHCGOPMAaTOPOB, 3a3eMrisieMylo Yepes
nocneAoBaTerbHbIi PerynMpoBoYHbIv TpaHcdopmaTop;

- N30M1AL M0 MeXay TOKOBEAYLLMMU YacTsIMWU MHOTO3aXXMMHbIX BBOAOB;

- 9nekTpooGOpyAOBaHMe, HaxoAsieecs B JKCMnyaTtauuu, B 4actu
NpornakTUHECKMX UCMbITAHUIA €ro U3onsauum;

- BHELLHIOIO M30MSILMIO 3MEKTPOOBOPYA0BAHNSA U BHYTPEHHIO U30MNALMIO CYXMX
TPaHCOPMaTOPOB U PEaKTOPOB, MOABEPraloLLYlOCS BPEAHLIM BO3AENCTBUSM
ra3oB, UCTAPEHUit U XMMUYECKNX OTIIOKEHWIA.

TepMUHbI, MPUMEHSIEMbIE B HACTOSILLEM CTaHAAPTE, U UX NOSICHEHWS NPUBEAEHb!
B pa3gene 3.

TpeboBaHus HacTosLLero cTaHaapTa ABMsSOTCH 06A3aTerbHbIMU.

2 HOPMATUBHBbIE CCbIJIKU



B HacTosiLeM CTaHAapTe UCNOMNb30BaHb! CChINKU Ha CrieaytoLme CTaHaapTbl:
[OCT 687-78 BrikntovaTeny nepeMeHHoro Toka Ha Hanpsikerue cs. 1000 B

[OCT 1516.1-76 OnekTpoobGopynoBaHMe NePEMEHHOrO TOKa Ha HaMpshXeHUs OT
3 Ao 500 kB. TpeboBaHUs Kk ANEKTPUYECKOIA NPOYHOCTN U3ONSLLIN

[OCT 1516.2-97 3nekTpoobopyaoBaHe W 3NEKTPOYCTAHOBKW MepeMeHHOro
ToKa Ha HanpsbkeHne 3 kB v Bbilwe. O6LMe MeToAbl UCTbITaHUIA SNIEKTPUHECKON
MPOYHOCTU N30NALUN

[OCT 1983-89 TpaHcdopmaTopbl HanpshxeHus. O6Lme TexHUYeckme ycnosus
[OCT 7746-89 TpaHcdopmaTopbl Toka. ObLLme TexHuYeckue ycrnosums

[OCT 9920-89 3nekTpoobopynoBaHMe NepeMEHHOro Toka Ha HanpsbkeHue oT 3
0 750 kB. [innHa nyTn yTeYKn BHELUHEN 13onsLmm

[OCT 11677-85 TpaHctopmaTopb! cunoBble. O6LLe TEXHUYECKME YCIIOBUSA

[OCT 12450-82 BblknoyaTenum MEPEMEHHOTO TOKa Ha  HOMUHambHbIE
HanpsbkeHnst oT 110 go 750 kB. TexHudeckue TpeboBaHUs K OTKIHOYEHMIO
HEHarpy>XeHHbIX BO3AYLLUHBIX MMHUA U METOALI UCTbITaHWUI

[OCT 15150-69 MawwmHbl, npuGopbl W ApyrMe TexXHUYeckue Uu3genust.
WcrnonHeHnss Ans  pasrmuyHbIX  KIMMaTUYecKux paioHoB. Kateropuw, ycrnosus
aKCMnyaTaLuy, XpaHeHUs UM TPaAHCMOPTUPOBAHMS B 4YacTW  BO3[eicTBUS
KMMMaTU4YeCcKknx hiakTopoB BHELLHEN cpefbl

[OCT 15543.1-89 U3pnenus anekTpoTexHudeckue. O6wme TpeboBaHus B YacTu
CTOMKOCTU K KIMMaTU4ECKUM BHELLHVM BO3[E/CTBYOLLM chakTopam

[OCT 15963-79 W3perms aneKTpOTeXHUYeckue Ars paioHOB C TPOMUYECKUM
KnumatoM. OBLLMe TEXHUYECKME YCIIoBUS

[OCT 16110-82 TpaHcdopMaTopbl CUnoBble. TEPMUHBI 1 onpeaeneHns

[OCT 16357-83 Pa3psigHUKN BEHTUINbHBIE NEPEMEHHOTO TOKa Ha HOMUHarbHbIE
HanpshkeHus ot 3,8 no 600 kB. O6ume TexHu4eckue ycnosus

[OCT 16504-81 Cwuctema rocygapCTBEHHbIX WCMbITaHWA  NPOAYKLIMM.
McnbiTaHnst M KOHTpOrb  kayectBa npoaykuuu. OCHOBHble TEPMUHBI W
onpeaenexus

[OCT 16772-77 TpaHcdopmaTopbl 1 peakTopbl npeobpasoBarenbHble. O6ume
TEeXHU4ecKue ycriosusi

[OCT 20074-83 3nekTpoobopyaoBaHue W arekTpoycTaHoBku. Metog
M3MEPEHUsi XapakTePUCTUK YaCTUYHbIX Pa3psifoB

FOCT 20690-75 3nekTpoobopyaoBaHMe NepeMeHHOro Toka Ha Hanpsbkenue 750
kB. TpeGoBaHuUs K 3NEKTPUYECKON NPOYHOCTM U30MSALUN

[OCT 21023-75 TpaHccopmatopbl — cunoBble.  MeToabl  M3MepeHwii
XapakTepUCTUK ~ YaCTWMYHLIX ~ Pa3psAoB  MPU  UCTIbITAHWSX — HanpshkeHuem
NPOMBILLTEHHON YacTOTbl

[OCT 22756-77 TpaHccopmaTopbl (CWUMOBblE W HaMPsSKEHWs) U peakTopbl.
’V‘eTO[J,bI ncnblTaHusa 3neK'rpV|qecn<0|7| APOYHOCTN n3onayumn

3 ONPEAOENEHUA

B HacTosilem cTaHaapTe NPUMEHSIIOT CreaytoLwme TEPMUHDI.

3.1 Knacc HanpsikeHus anekTpooGopydoBaHWs - HOMUHanbHoe MexaydasHoe
HanpsbkeHWe anekTpuyeckol ceTw, Ans paboTbl B KOTOPOW MpeaHa3HayeHo
anekTpoobopyaoBaHye.

MpumeyaHus
1 Knacc HanpsixeHnst o6MoTku TpaHcdopmaTopa (peaktopa) - no FTOCT 16110.
2 Knacc HanpsbkeHusi TpaHcdopmatopa - no FOCT 16110.

3 KnaccoMm HanpsikeHWs 3a3eMrisitoLLEero Ayroracsillero peaktopa CYMTaeTCst Kracc
HanpsbkeHns OGMOTKW CWUNOBOTO TpaHcdopmaTopa Wik reHepaTopa, B HeiTparns
KOTOPOW BKIIOYEH PEaKTOp.

3.2 HauGorbluee paboyee HanpshkeHVe 3nekTpooGopyaoBaHusi - Hauborbluee
HanpsbkeHue YacToTbl 50 M, HEOrpaHUYEHHO AMUTENBHOE NPUIIOXEHWE KOTOPOTO K
3aMMaM pasHbix a3 (NonocoB) anekTpoo6opyAoBaHUSA AOMYCTUMO MO YCMOBUAM
paboTbl €ro U3onALUK.

Mpumeyanve - Hanbornbluee paboyee HanpsikeHne anekTpoobopyaoBaHus He
OXBaTblBaeT AOMYCTUMbIe ANA ero U3onaunum KpatkoBpeMeHHble (,D,J'II/ITeJ'IbHOCTbK)
[0 20 C) NOBBIWEHWSI HaNPSXKEHUSI B aBapWiHbIX YCMOBUSIX W MOBbILIEHUS
HanpsbkeHust yactotor 50 [ (onuTenbHOCTbIO [0 8 4), BO3MOXHble Npu
onepaTuBHbLIX KOMMYTaLWSX, yKasaHHbIE B MpuUroxeHun b.
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3.3 OnekTpoobopynoBaHue C HopMarbHOW W3oMnsLMen - anekTpoobopynoBaHue,
npegHasHauYeHHOe ANA MNPYMEHEHWst B 3MEKTPOYCTaHOBKaX, MOABEPraioLmxcs
BO3AEMCTBYIO PO30BbIX NEPEHaNPSHKEHUIA MPY 0BbIYHBIX MEpaXx rpo303aLmThbl.

3.4 OnekTpoobopynoBaHve ¢ 0Gner4eHHon usonsuuent - anekTpoobopynoBaHue,
npegHasHa4YeHHOe ANA  NPUMEHEHUs TOMbKO B 3MEKTPOyCTaHoBKaX, —He
NOABEPKEHHbIX — BO3AENCTBUIO  [PO30BLIX  MEepeHanpsiKeHuit nm B
3reKTPOYCTaHOBKaX, B KOTOPbIX [PO30BbIE NEPEHaNPsHKEHUs He NpeBbiLIaT
aMNAUTYOHOTO 3HAYEHUs| WUCMbITATENbHOTO KPATKOBPEMEHHOTO (OLHOMUHYTHOrO)
NEPEMEHHOTO HaMNPsKEHNS.

3.5 BHyTpeHHsist usonsiuumsi - no FOCT 1516.2.
3.6 BHewHss nsonsaums - no FTOCT 1516.2.

3.7 YpoBeHb 13onsauum anekTpoobopyaoBaHus (B T.4. 06MOTKM, HEWTpanm obMOTKu
M T.A.) - COBOKYNHOCTb HOPMUPOBAHHbLIX WCMbITATEMbHBIX — HANPSHKEHUNA,
YCTaHOBIEHHbIX B CTaHAapTe Ans UCMbITaHWUA BHYTPEHHE! U BHELLHEN M3omsuum
[[aHHOro anekTpoobopyaoBaHMst (06MOTKM, HETpanu 1 T.n.).

3.8 HopmypoBaHHoe ucnbiTatensHoe HanpsikeHue - no FOCT 1516.2.

3.9 OnekTpuyeckas CeTb C U30NMPOBAHHON HENTParblO - CeTb, HEMTParb KOTOPOA
HE WMEET COeAVHEHUs C 3eMmreil, 3a UCKMYeHnem npubopoB curHanmsauum,
M3MepeHuss 1 3aumTbl, UMerLMX BeCbMa BbICOKOE COMpPOTUBIIEHWE, UK CeTb,
HeWTpanb KOTOPOW COeAuHeHa C 3emrieil 4Yepe3 Ayroracsmidi  peakTop,
WHAYKTUBHOCTb KOTOPOro TakoBa, YTO npu OF[HO(*)63HOM 3aMblKaHUX Ha 3eMSII0 TOK
peakTopa B OCHOBHOM KOMMEHCUPYET EMKOCTHYIO COCTaBIISIIOLLYIO TOKa 3aMblKaHWs!
Ha 3emro.

3.10 OnekTpuyeckas ceTb C 3a3eMIIEHHON HEeNTparblo - CETb, HEMTparkb KOTOpO
coefiHeHa C 3emret Harmyxo Unn Yepe3 pesvucTop UM peakTop, COMpOTUBIEHVE
KOTOPbIX [OCTATOMHO Mano, 4TOBbl CYLWECTBEHHO OfpaHMuUTbL — KoneGaHus
nepexogHoro mpouecca ¥ obecneunTb 3HaueHWe Toka, Heobxoaumoe Ans
CENEeKTUBHON 3aLLMTLI OT 3aMblKaHWS Ha 3eMJTHO.

MpumeuaHne - CTeneHb 3a3eMneHUst HeMTpanu CeTW XapakTepusyetcs
HaVBbLICLLMM 3HaYeHnem KoadbMLMEHTa 3aMblKaHUA Ha 3eMmio AN CXem AaHHON
CeTy, BO3MOXHbIX B YCIOBUSIX SKCyaTaLum.

3.11 KoahMLMEHT 3amblkaHUs Ha 3eMl0 - OTHOLLEHWE HarpshkeHust Ha
HernoBpexaeHHoW hasze B paccMaTpuBaemoil Touke TpexdiasHoN 3NeKTpU4eckomn
cetn (0BbIYHO B TOYKE YCTAHOBKM 3MeKTPoOOOpYyAoBaHWS) NMpU 3aMblkaHWW Ha
3emIio OfHOM UM ABYX ApyrnxX a3 K dasHOMy HampsbkeHuto paboyen 4acToTbl,
KOTOpOE YCTaHOBMUIOCH Gbl B AA@HHON TOYKE NPY YCTPAHEHWUM 3aMblKaHUS.

MpumedaHvie - Mpu onpeaeneHun KO3IMLMEHTA 3aMbIKaHWSI HA 3EMITI0 MECTO
3aMbIKaHMSI M COCTOSIHUE CXEMbl 3NIEKTPUYECKOW CETU BbIGUPAOTCS Takumu,
KOTOpble AatoT HanbonbLUee 3HaYeHe KoaddMLUeHTa.

3.12 TvnoBble UCMbITaHUS W3OMNALMM  3NEKTPOOBOPYAOBAHWS -  WCMbITAHWS
3MekTpoobopyAOBaHNS [aHHOTO TUNA Ha COOTBETCTBME €ro M30Msuuu BCEM
Tpe6oBaHVsIM, YCTaHOBIIEHHBIM TEXHUYECKOW [OKYMEHTaLVeN, NpoBoAVMbIE Nocre
OCBOEHUSI TEXHOMOMMM ero NPoM3BOACTBA UMM (4aCTUYHO MMM MOMHOCTLIO) Nocre
M3MEHEHUA  KOHCTPYKLMUM, MPUMEHSIeMblX  MaTepuanoB UMM TeXHOMoruu
NPOU3BOACTBA, MOTYLLMX CHU3WUTb 3MEKTPUYECKYIO MPOYHOCTb U3ONSALIN.

3.13 TMepuoanueckue ucnbITaHUA M30MSALMU 3nekTpoobopyaoBaHua - no [OCT
16504.

3.14 MpremocaaToyHble UCMbITaHUA U3orsuuKM anekTpoobopyaoBaHus - no FTOCT
16504

3.15 O6MoTka € MomnHoi u3onsuveit HeiTpanu - obMOTKa C ypOBHEM M30MALMUM
HeiTpanu, paBHbIM YPOBHIO M30MALMK NIMHEAHOTO KOHLIa 06MOTKN.

3.16 O6MOTKa C HEemnomnHow M3onsuuein HelTpany - oGMOTKa C YPOBHEM M30MALUM
HelTpanu 6onee HU3KMM, YeM YPOBEHb U30MALUM NIMHENHOTO KOHLIA OBGMOTKM.

3.17 CTopoHa BbICLLEro (CPeAHero, HU3LLEro) HamnpshkeHus TpaHcdopmaTopa - no
[OCT 16110.

3.18 CTopoHa HernTpamm o6MOTKM TpaHcdopmaTopa - COBOKYNHOCTb TOKOBELYLLMX
YacTel, MPUCOEAMHEHHBLIX K 3aXUMy HelTpanu n Grukaniieit K HeiTpanbHomy
KOHLy YacTut OBMOTKM.

4 OBLUME TPEBOBAHUA

4.1 Buabl ncnbiTaTenbHbIX HaNPsXeHWit
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411 YcTaHaBrMBalOTCS  credylolye  HOPMUPOBAaHHbIE  UCMbITATeNbHble
HanpspkeHns (naree - ucnblTatenbHble HanpsbkeHnst) n3onauum
3nekTpoo6opyaoBaHUS:

- HanpsXeHWs rpPO30BbIX MMMYMNbCOB (No 4.5);

- HanNpsKeHUs1 KOMMYTaLMOHHBIX UMMYNbCOB (Mo 4.6);

- KPaTKOBPEMEHHbIE NepeMeHHble HanpsixxeHus (no 4.7):

OZHOMUHYTHOE (Mo 4.7.2a) 1 Npy NnaBHOM nogbeme (no 4.7.26);

- AnuTernbHoe nepeMeHHoe HanpsixeHue (no 4.8);

a Takxe TpeboBaHus:

- K M30M5ILMM Ha CTOMKOCTb B OTHOLLIEHWM TENNoBoro npo6os (no 4.9);

- K U30MSILMM B OTHOLLIEHWM OTCYTCTBUS YacTUYHBIX pa3psaos (no 4.10, 5.8, 7.5,
10.5, 12.3.2, 13.1.10);

- K BHELLHEN U30MnsLMM B OTHOLLEHWUW OTCYTCTBUS BUAMMOM KOPOHbI (Mo 4.11);
- K ATMHE MyTU YTeYKU BHELUHEN uaonsuum (no 4.12);

- [OMOMHUTENbHbIE K M30MALUM 3NIeKTPOooBOpYyAoBaHUs  KIMMAaTUYECKUX
ucnonHeHut T, TC, kaTeropwin pa3melleHnst 1, 2, 3 n 4, a Takxke KIMMaTU4eckux
ucnonHewuin Y, Y X, X, kateropumn pa3mellenust 2 (no 4.13).

4.1.2 N3onsuma o6motok HH ¢ HoMMHarbHbIM HanpsikeHeM Hike 3 KB cunoBbix
TpaHchopMaTopoB, BTOPUYHLIX OGMOTOK TPaHCOPMAaTOPOB HAaMPsKEHUs U ToKa,
curHarnbHbIX OBMOTOK [Ayroracsillyx peakTopoB, M3OMsLMUsS HerTparm OBMOTOK
CUMOBbIX TpaHCOpPMaTopoB, TPaAHCHOPMATOPOB HAMPSHKEHUS U LLYHTUPYHOLLMX
peakTopoB, He Aonyckawas paboTy C pa33eMnieHMeM HewTpanmn, a Takke
u3onAUMS Lenei ynpasreHusi, GroKMPOBKM M CUrHarmaauuv TpaHcdopMaTopos,
PEeakTopoB U annapatoB AOfHkKHA UCNbITbIBATBCA TOMbKO  OAHOMWHYTHbIM
nepemMeHHbIM HanpsHKeHNEM.

4.1.3 TpeboBaHWe UCMbITaHUS HAaNPSHKEHUAMI TPO30BbIX UMMYTbCOB HE OTHOCUTCS:

- K 9MeKTponeYHbIM TpaHcdopMaTopam C HOpPMarnbHOWM M3omsiLueil Knaccos
HanpsixeHus oT 1 go 15 kB BknioY.;

- K NpeoBpazoBaTenbHbIM TpaHcdopMaTopam, Anst kotopbix No [OCT 16772 He
TpebyeTcs NPOBEAEHNS UCTIbITAHWIA HAMPSXKEHNSIMU PO30BbLIX UMMYTNLCOB.

4.2 Knaccbl HanpshkeHUs1 an1eKTpooGopyoBaHvist

421 HacTosumii cTaHgapT ycTaHaBmvBaeT TpeboBaHUs K  3MeKTpu4ecKomn
NPOYHOCTU U3OMSLMM 3NEKTPOOBOPYAOBAHMS KITACCOB HAMNpshKEHUs!, yKasaHHbIX B
Tabrmue 1, npeAHasHayeHHoro Ans paboTbl B OMIEKTPUYECKUX CETAX C
HOMUHamNbHBIMA M HaubomnbWMMKM  ANUTENbLHO  AOMYCKaeMbIMU  paBoyvmMu
HanpsHKeHUAMK, YkasaHHbIMK B Tabrmue 1.

Tabnuua 1 - Knaccel HanpsbkeHnst anekTpoobopyaoBaHus

B kunosonbTax

Knacc HanpspkeHus Han6ornbLuee paboyee || HomuHanbHoe || HauGornbluee
anekTpoo6opynoBaHus HanpspkeHne HanpspkeHne AnUTensHO
3nekTpoobopynoBaHNS || SNEKTPUHECKON | Aonyckaemoe
cetn pabouee
HanpsbkeHve B
aneKkTpu4ecKom
cetu
1 11 1,0 11
3,0 35
3 3,6 3,15 3,5
33 3,6
6,0 6,9
6 72
6,6 72
10,0 11,5
10 12,0
11,0 12,0
13,8 15,2
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15 17,5 15,0 17,5

15,75 17,5

18,0 19,8

20 24,0 20,0 23,0

22,0 24,0

24 26,5 24,0 26,5

27 30,0 27,0 30,0

35 40,5 35,0 40,5

110 126,0 110,0 126,0

150 172,0 150,0 172,0

220 252,0 220,0 252,0

330 363,0 330,0 363,0

500 525,0 500,0 525,0

750 787,0 750,0 787,0
lMpumeyaHmne - HacTosILMA CTaHAAPT PacnpOCTPaHSETCs Takxke Ha U3OMsILMI
ctopoH CH 1 HH (knaccoB HanpsbkeHusi, ykasaHHbIXx B Tabnuue 1) cunoBbix
TpaHCOpMaTopoB, KrMacc HamnpshkeHusi 06moTkn BH koTopbix oTrmuaeTcst ot

yKasaHHbIX B Tabnuue 1.

4.2.2 B HacTosiLeM cTaHaapTe TpeboBaHus K aNeKTPUYECcKo NPOYHOCTU U3OMALIMK
anekTpoobopynoBaHus knaccoB HanpsbkeHust ot 1 go 35 kB ycTtaHoBneHbl ncxoas
13 ero npeaHasHaveHns ans paboTbl B 3MEeKTPUYECKOW CeTW, HelTpanb KOTOpoW
MOXeT ObITb KaK 3a3eMIIEHHON, Tak U U30NMPOBaHHON (KO3MPULIMEHT 3aMblKaHus
Ha 3emnio He Belwwe 1,73), a Ana knaccos HanpsxxeHus ot 110 go 750 kB HeiiTpans
3NEKTPUYECKON CETU [OMKHA ObiTb 3a3eMrieHHON (KOahMUMEHT 3aMblkaHus Ha
3emnio He Boile 1,4).

4.3 YueT BbICOTbI YCTAHOBKM Haf, YPOBHEM MOPS U TEMMNEpaTypbl OKPYXatoLLero
BO3ayxa

4.3.1 HopmupoBaHHble MCMbITaTeNbHble HAMPSHKEHUS BHELUHeW  M3onauum,
yKasaHHble B HacTosileM cTaHdapTe, yCTaHOBMeHbl AnA 3neK'rp0060py,qOBan;|,
npefHasHayeHHoro Ans paboTbl MPU HOMUHAMBHBIX 3HAYEHWSIX KIMMATUYECKUX
chakTopoB BHelwHel cpeabl No FOCT 15543.1 n [OCT 15150 Ans KIMMaTU4ECKnUX
vcnonHeHun Y, YXJ1, XM, T, TC, kateropuin pasmeluenusi 1, 2, 3 n 4, npu aTom:

- BbICOTa YCTaHOBKM Haj, ypoBHeM Mops He 6onee 1000 wm;

- BepxHee pabouee 3HayeHWe TemnepaTypbl OKpYXalolero Bo3ayxa Ans
3neKkTpoobopyaoBaHUsA KaTeropuin pasmMeLleHns 3 u 4 u ana anekTpoobopyaoBaHus
KaTeropuy pasmeLleHust 2 BHyTpu obonoyku KPY, KPYH, KT 1 akpaHMpoBaHHbIX
TOKOMPOBOAOB A0ITKHO ObITh He Bbille 45 °C.

[lononHWTenbHOe orpaHnYeHne 3Ha4eHNiA KNMMMaTUYecKnX hiakTopoB B Npeaenax
ponyweHnii no FOCT 15543.1, ecrm 370 HEOOGXOAUMO, AOMKHO ObITh ykasaHo B
CcTaHgapTax WM TEeXHWYeCKWX YCrioBWsIX (danee - cTaHAapTax) Ha
3nekTpoo6opyaoBaHME OTAENbHbLIX BUAOB.

4.3.2 inst anekTpoobopyaoBaHusi, NpeAHa3Ha4YeHHoro Anst paboTbl Ha BbicOTe Hag
ypoBHeM Mopsi oT 1000 go 3500 M, ucnbiTaTenbHble HampsXeHUs rPO3OBbIX U
KOMMYTaLMOHHLIX UMMNYNbCOB W KPaTKOBPEMEHHOE MEPEMEHHOE AN BHELUHEW
M30MALMM B CYXOM COCTOSHUM, a Takke [Ns BHYTPEHHe: W3oMsALMM  Cyxux
TpaHchopMaTopoB U PEeakTopoB (KpoMe TpaHCGopMaToOpOB U PeakTopoB C NUTOM
I/ISOHHLII/IGIZ) AOITDKHbI ObITb onpegesrieHbl YMHOXeHVeM yKa3aHHbIX B HacToswem

CTaHfapTe ucnbITaTeNbHbIX HANPSHXKEHN Ha KO3dMUMEHT £, BblUMCIAEMbIN NO
copmyne

K=

"7 10000 »
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rae A - BbICOTa YCTaHOBKM 311eKTpo0o6OopyA0BaHsSt Haf, YyPOBHEM MOPSI, M.

4.3.3 [Ina anekTpoo6GopyaoBaHWs KaTeropun pasmellenust 1, npegHasHayeHHoro
anst paboTbl Ha BbicoTe Hag ypoBHeM mops oT 1000 go 3500 M, ucrbiTaTensHble
HanpsikeHusi KOMMyTauMOHHBIX UMMYNbCOB U KpaTKOBPEMEHHOe nepemMeHHoe Ans
BHELLHeW U3onAuMM NoA AOXKOEM [OmKHbl ObiTb OnpeAeneHbl YMHOXEHWeM
yKa3aHHbIX B HAaCTOSLWEM CTaHAAPTE  WCMbITATENbHLIX  HaNpsXKEHUA  Ha

KOaMLIMEHT £, BblMMCNISEMBI NO chopmyrie

Ky =1+ 050K -1),

rae & - koML MeHT, onpeaensemsiii no 4.3.2.

434 [ns anekTpoobopynoBaHWsi KaTeropui pa3melwieHuss 3 u 4, a Takxe
3nekTpoobopyaoBaHNS, pa3MeLLiaeMoro BHYTPU OBOMOYKKM HerepmeTudHbix KPY,
KPYH v KT unm akpaHMpoBaHHbIX TOKOMPOBOAOB, NpeAHa3Ha4YeHHbIX A5st paboTbl
npy BEPXHEM paBoyeM 3HaYeHWW TeMMEepPaTypbl OKPYXaloLero Bo3ayxa Bbile 45
°C, vcnbiTaTerbHble HamnpsikeHWst TPO30BbIX M KOMMYTALMOHHBIX WMMMYIbCOB W
KpaTKOBPEMEHHOE NEPEMEHHOE [ANS BHELLHEW W30MAUMM B CyXOM COCTOSIHUM, a
TaKkKe AN BHYTPEHHE! U30NALMM Cyxux TPaHCopMaTopoB M peakTopoB (Kpome
TpaHCcopMaTopOB 1 PeakTopoB C NUTON M30SsiLMeit) JOMKHbI 6biTb onpeaeneHsb
YMHOXeHMEM YKa3aHHbIX B HAaCTOsALLEM CTaH4apTe UCMbITaTeNbHbIX Hanpﬂmenmﬁ Ha

KO3pMUMEHT £73, BbIUMCTIEMbIN MO popMyrie

T-45
300

E3-1+

rae T - BepxHee paboyee 3Ha4YeHVe TemnepaTypbl OKpyatoLLero Bosayxa, °C.

MpumeyaHve - B crnyyae uCMbITaHWS yKa3aHHOrO B HACTOSILEM MyHKTE
3reKkTpoobopyioBaHUS  MpY  TEMMepaType OKpyXalollero BO3AyXa, PaBHOM
YCTaHOBIIEHHOMY 4151 3TOrO ANIEKTPOOGOPYA0BaHNMS BEpXHEMY paBGodemy 3HauYeHo
TeMnepaTypbl OKPYXaloLero BO34yXa, YKasaHHas monpaBka K 3HaveHuio
UCnbITaTeNbHbIX HANPSKEHWIA HE BBOAUTCS.

4.4 YyeT aTMOCEPHbIX YCIIOBWI MPU UCMbITaHUN BHELLHEW N30Msauumn

4.4.1 B HacToslleM CTaHAapTe WCMbITaTeSlbHbIE HaNPsHKeHWs1 BHELLHER U30maLum
yKa3aHbl AN HOpManbHbLIX aTMOCEPHBIX YCIIOBUIA MPK UCMbITAHWUW: aTMOCEpHOE
nasnenve 101300 Ma (1013 m6ap, 760 mMm pT. CT.), Temnepatypa Bo3ayxa 20 °C,

abBcontoTHas BaxHocTb Bosayxa 11 r/m3.

442 Ecrm atMocdepHble YCMoBUS MPU  WUCTbITAHWW BHELLHEN U30NsLum
3MeKTPoobOopyAOBaHNSl  OTMMYAIOTCA OT  HOPMarbHbIX, TO  UCTbITaTemNbHblE
HanpsikeHusi rpo3oBblIX W KOMMYTALWOHHBIX WUMMyNbCOB U KpaTKOBPEeMeHHoe
nepemMeHHoe HanpsixeHue AOMkHbl BbiTb MpyBeaeHbl K aTMOCHEPHLIM YCIIOBUSM
npu wucnbiTaHnn B cootBetcTBuM ¢ [OCT 1516.2, pasgen 4, yMHOXeHVWEM Ha
KoadbMLIMEHT npuBeaeHUs &, BbldmcneHHbl no [OCT 1516.2, ¢ ycrno ero
npumeHeHnss no 4.4.3 B crny4yae OJHOBPEMEHHOTO WCMbITAHUA BHYTPEHHER W
BHELLHe U3onsauum.

4.4.3 Ycrnosusa npuMeHeHust koadpduuneHTa npusegeHns K npu 0ogHOBPEMEHHOM
UCMbITaHUM BHYTPEHHEN 1 BHELLHEW U30NALIUM AOMKHbI GbITh CreAYOLMMU:

a) Npu1 UCTIbITaHUSAX HANPSXKEHWUSIMU PO30BbIX M KOMMYTaLMOHHBIX MMMy bCOB:

- ecnm £ <{1, TO npuBeaeHVWe [OMKHO ObiTb CAenmaHo Ans WUMMYSbCoB
HanpsiXeHWs1 OAHOW NOMNAPHOCTU (TOW, NPK KOTOPON NPOYHOCTL BHELLHEN M30MALUn
OLleHMBaETCs Kak HaMMeHbLLas); ANs UMNYNbCOB APYroi nonspHocTn & = 1;

-ecrm ¥ >1, TO npuBegeHue AOMKHO ObiTb CAEnaHo Ans MMMynbCcoB
HanpsbkeHust o6enx NonspHoCTeNn; ecrm pacyeTHoe 3HaveHne £ > 1,05, 1o gorkeH
npuHuvatbes K =105

6) Npu UCMbITAHUAX KPaTKOBPEMEHHBLIM MEPEMEHHBLIM HamnpsikeHWeM npusBeeHne
AOIMKHO ObITb cAenaHo, ecrnv Npu UCMbITaHUN B CYXOM COCTOAHUN K HaxoauTca B
npegenax 0,95-1,05, a npu vcnbiTaHn nop, Aoxaem He npesbiwaet 1,05. Ecrm
K >105, To porvkeH npuHumatees £ =105; ecom & < 0,95, 1o npu ucnbitannm B
CYXOM COCTOSIHAW [OJDKHO MpUHUMAThbCs 3Hauenve X =093 | a npu vcnbiTaHm
noA AOXOEM - pacyeTHoe 3HaueHne K, onpeaensiemoe no

4.33.

4.5 VicnbiTaTenbHble HanpsiXXeHWs rPO30BLIX UMMYbCOB

4.5.1 VcnbiTaternbHble HaNpspKeHWst MOMHOMO U CPE3aHHOTO FPO30BbIX UMMYMNbCOB
[OMKHBI  NPeAcTaBnsTb COGOW, COOTBETCTBEHHO, CTaHAAPTHble MOMHLIA 1
Cpe3aHHbIli rpo3oBble MMMYNbCbl HanpsbkeHust no FOCT 1516.2 ¢ makcumarnsHbIMK
3HaYeHUsIMK, ykasaHHbiMM B Tabrmuax 2-6, 9, 10 u nyHkTe 5.1.3 HacTosiero
cTaHpapTa.

4.5.2 Mpu MCNbITaHM JOMKHBI NPUMEHSATLCS:
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a) AN BHELUHEN U3oMALMM 3MeKTPoobopyAoBaHNst U AN BHYTPEHHER n3onauumn
TpaHcopMaTopoB TOKa W annapatoB -  WMMYMbCbl  MOSIOXUTENBHON 1
oTpULATENLHON NONAPHOCTY;

6) AnA BHYTPEHHeW M30MsALMM CUIOBbIX TPaHCGOpPMaTopoB, TpaHcopmMaTopoB
HanpsHKeHUsl, PEeaKTOpPOB W KOHAEHCATOPOB CBS3W - WMMYIbCbl OTpULLATESIbHOM
NONsSPHOCTY.

453 Metoabl MCMbLITAHUIA M30OMALMKM  TPO3OBLIMM  UMMYNMbCaMW U KpUTEpum
BbIEPXVBaHNSA UCMbITaHWS JOIMKHBI cooTBeTcTBOBaTh [OCT 1516.2, pasgensl 4 n
5, a Takxe CTaHAapTam Ha arekTpooGopyAoBaHUE OTAENbHbIX BULOB.

[lomKHbI MPUMEHATBLCS CrieayoLLMe MeToAbl UCTIbITaHWIA:

a) ANA BHYTPEHHeN N30MALUn 3MeKTpoo6opyaoBaHns (KpOMe ra3oHanoNHEHHOrO) -
3-yaapHbIvi MeTof;

6) AN BHEWHen Mu3oMAUMM 3NeKTPOOBOPYAOBaHUS U BHYTPEHHEN W30msauum
ra3oHarnonHeHHOro anekTpoobopyaoBaHus - 15-yaapHsbiii MeTop.

[N BHELUHEN M30MALMM CUMOBbIX TPAHCGOPMATOPOB M MEXIY KOHTaKTamu
O[IHOTO 1 TOTO ke Morioca pasbeavHUTenen U NpeaoXpaHUTened Npu BbIHYTOM
naTpoHe [onycKaeTcsl NPUMEHsITb BMECTO 15-yapHOTo METOZ MOJHOMO paspsiaa;
npu 3TOM BbIAEPKVBAEMOE C BEPOSITHOCTLIO 90% HarpsikeHUe AOIMKHO GbiTb He
MeHbLLIE COOTBETCTBYIOLLETO UCMbITATENbHOTO HAMPSHKEHNS.

4.5.4 VicnbiTaHWe BHYTPEHHEN 1 BHELUHE U30MALMM CUMOBbLIX TpaHCHOpMaTopos,
TpaHcdopMaTopoB Hanps»keHus, TpaHcdopmaTopoB TOKa, peakTopos,
BblKMOYaTene U KOHAEHCATOPOB CBSI3W HAMPSKEHUSIMU TPO30BbLIX WMMYIbCOB
[fonyckaeTcsi NPOBOAWTL OAHOBPEMEHHO. py 3TOM A0MKHbI BbITb YA0BNETBOPEHbI
TpeboBaHusl, nNpeabsBrsieMble Kak K BHYTPEHHEW, Tak U K BHELHen M3orsuum B
OTHOLUEHMM MNOJSIAPHOCTH, YuUCna UMNynbCoB U WX MaKCMMarbHOIO 3Ha4YeHus,
KOTOpOEe AOMKHO ObITb MPUHATO HaMBOMLLLMM U3 ABYX 3HAYEHUI, HOPMUPOBAHHbIX
NS BHYTPEHHEW WM BHEWHeW M30Msuuu, C yY4ETOM MOMpaBkM Ha aTMocdepHble
YCIOBWS MPY UCTIbITAHNN.

455 WcnbiTaHne  u30MATOpPOB,  pa3bedvHUTEnNeW,  KopoTKOo3aMblkaTenew,
3a3emruTeneit, npegoxpanuteneit, KPY, KT 1 akpaHMpoBaHHbLIX TOKOMPOBOAOB
UCMbITATENbHBIMA HAMPSHKEHWUAIMW TPO30BBLIX UMMYNbCOB MO MeTody, yKasaHHOMY
ANA BHELWHEN U30MNsauMKW, SIBRSIETCA OAHOBPEMEHHO WCMbITAHUEM 3IIEKTPUYECKON
MPOYHOCTU UX BHYTPEHHEN N30NALUN.

Tabnvua 2 - HopmupoBaHHbIe vcnbiTaTenbHble HanpsixeHust
anekTpoobopyaoBaHMs KnaccoB HanpsbkeHust ot 3 go 35 kB ¢ HopmarnbHom
nsonauuen

Hal'lpﬂ)KeHI/lﬂ B KMIMOBOSMbTax

McnbiTaTenbHoe HanpshkeHUe BHYTPEHHE U BHELLHE usonsuum
rpo30BOro UMMyrbca KpaTKoBpeMeHHOe (OAHOMUHYTHOE) NepeMEHHoe
NOsHOro Cpe3aHHoro B CYXOM COCTOSIHUM nog goxgem***
Knacc || Ypo- OnekTpo- Mexay TpaHcdop- OnekTpo- CuroBble Mexay OnekTpo- || Mex-
Han- BeHb || obopynosa- KOHTaK- mMaTopbl obopynoBaHue || TpaHcdop- KOHTaK- obopy- ny
psi- u30- || HWe oTHoCK- Tamm CUMoBble U || OTHOCUTENbHO MaTopbl, Tamu [foBaHue KOH-
xe- na- || TenbHo 3em- || pasbeau- Hanpsi- 3emmm (kpome LYHTY- pasbeau- OTHOCW- Tak-
HUS umr* |l v mexay || HuTenei, KEHUs, CUMOBbIX pytome n HuTenen, TernbHO Tamn
hasamu npepox- LUYHTY- TpaHc- ayro- npepox- 3emMmm npe-
(no- paHu- pytowme copmatopos, racswpe paHuTenen mexay nox-
nocamm)**, Tenen n peakTopbl MacnsiHbIX peakTopbl nKPY c nonto- paHu-
MexX[y KOH- KPY ¢ OTHOCK- peaKkTopoB) 1 OTHOCK- AByms camn**, Tenen
TakTamm ABymMst TerbHO Mesxay nosio- TerbHO pa3pbl- mexay
Bbl- paspbl- 3eMnm n camn™*, mexay 3eMnm n Bamu Ha KOHTaK-
KnoyaTenen || Bamu Ha mexay KOHTaKTamm Apyrvx nonc Tamm
nKPY c nosnc haszamm™* BbIKIlOvaTenei o6MoTOK BbIKIO-
OfHUM n KPY c ogHum yarenen
pa3pbiBoM paspbLIBOM Ha
Ha norntoc nonioc
1 2 3 4 5 6 7 8 9 10
3 a 40 46 50 10 10 12 10 12
6 24 18 28
6 a 60 70 70 20/28**** 20 23
20 23
6 32 25 37
10 a 75 85 90 28/38**** 28 32
28 38
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** Ins anekTpoobopyaoBaHWst TpexdasHoro (TPEXMOMNOCHOr0) MCMONHEHUS.

*** Inst anekTpoobopyaoBaHUs kaTeropum pasmeLLeHns 1 (KpoMe CUroBbiX TpaHCEOPMaToOpOB U PeakTopoB).

6 42 35 48

15 a 95 110 115 38/50**** 38 45
38 45

6 55 45 63

20 a 125 50 50 60
145 150 50 60

6 65 55 75

a 60 60 70
24 150 165 175 60 70

6 75 65 920

27 a 170 190 200 65 65 85
65 75

6 80 70 95

a 80 80 95
35 190 220 220 80 95

6 95 85 120

* YpoBeHb u3onsauumM a - Ans anekTpoobopyaoBaHnst ¢ GyMaXHO-MacnsiHOM U JMTON um3onsuuen, paspaboTaHHOro ¢
TpeboBaHMeM NPOBEPKN W3OMALMM Ha OTCYTCTBME YaCTWUYHbIX pa3psaoB no 4.10, Ans ocTanbHOro anekTpoo6opyAoBaHus -
yCTaHaBMMBaETCs MO COrMaLLeHNI0 MEXaY U3roToBUTENEM U NOTPeGUTENEM; YPOBEHb M30MALMM 6 - ANs 3NeKTpooGopyaoBaHNs,
pa3pabotaHHoro 6e3 Tpe6oBaHNs NPOBEPKMN M3OMALM Ha OTCYTCTBME YaCTUYHbBIX Pa3psoB.

**** B 3HaMeHaTene ykasaHbl 3Ha4YeHWsi sl OMOPHbIX U3OMATOPOB KaTeropwii pasmelleHust 2, 3 u 4; B yucnutene - Ans
0CTarbHOro 3reKTpoobopyaoBaHUS.

Tabnuua

3 - HopmupoBaHHbIe
anekTpoobopyaoBaHus knaccoB HanpsbkeHust ot 110 go 220 kB

ucnbiTatenbHble

HanpsXeHus

B kunosonbTax

VcnbiTaTensHoe HanpskeHne BHYTPEHHEN U BHELLHEN M30MsLmUm

rpo3oBOro nvnynsca

KpaTkoBpeMeHHoe (O4HOMUHYTHOE) NepeMeHHoe

nonHoro Cpe3aHHoro B CYXOM COCTOSIHAW 1 NOA, AoXaem*
Curo- || TpaHc- || TpaHc- W3o- Bbi- Bbl- ||Pa3b-|| Cwrno- || Onek- TpaHcopma- W3onsa- || Mexay
Knacc| Bble | copma- || cop- nATOpbI Kno- || kno- || eam- Bble Tpo- Cwurosble TOpbI Hanps- TOpbI KOHTa-
Han- | TpaHc- || Topbl Ma- Ya- Ya- HU- || TpaHc- || mar- TpaHcdopma- || )XeHus 1 Toka, || OTHOCK- || KTamm
psa- | copma- || Hanps- || Topbl Term || Tenm || Term, || popma- || HUT- TOPbI, LYHTK- || KOHAEHCATOpbI || TenbHO || pa3be-
xe- || Topbl, || xeHus, || Toka, c 6e3 || npe- || Topbl, || Hble pytoLwme CBSI3M, TOKO- 3emnm AVHN-
HUA || LWYHTK- || KOHAEH- || anna- NoBbI- || NOBbI- || AOX- || WyHTW- || TPaHC- peakTopbl orpaHuymBa- Tenew
pyto- || caTopbl || paTbi** WweH- || weH- || paHn-| pyto- || dop- loLLye peak- "
e cBA3w, HbIM || Horo || Term || wme Ma- TopeI, anna- npepo-
peak- | Toko- ypoB- || ypos- peak- || Topbl paTbl OTHOCK- XpaHu-
TOpbl || orpaHu- Hem Hst Topb! || Hanpsi- TerbHO 3eM- Tenei
yuBato- n3o- || m3o- XKeHus v, mexay
e pe- nagmm || ns- KOHTaKTamm
aKTopbl uun BblIKNtoYaTenen
OTHOCK- || MeXay
TenbHo || dha-
3emmm || 3amm
OTHOCUTENbHO 3emMrn n mexay OTHOCUTENBbHO
Mexay dazamu (nonocamm) KOHTaKTamm 3eMnu n mexay
hazamu
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15




** [INs annapaTtoB TPEXMOOCHOIO UCMOMHEHMST - TAKXE U MEXAY Norocamu.

*** B 3HaMeHaTene ykadaHbl 3Ha4eHVs AN BBOAOB, B YMCIMTeENe - AN APYTUX N30MSTOPOB.

110 480 H 450 H 450/550*** || 520 | 450 | 570 550 200 200/230**** || 200/230***|| 230
150 | 550 650 750 || 650 || 790 | 600 | 750 || 230 | 275 | 275/300%** 275 315
220 || 750 950 900 950 1050 || 900 | 1100 | 835 || 1100 || 325 || 395 | 395/440**** 395 460

* Mop Aoxaem - Ans anekTpoobopyaoBaHWA KaTeropum pasmelleHns 1 (kpome CUroBbIX TPaHCGOPMaToOpOB, PEaKTOPOB U U3OMALMN Mexay
KOHTaKTamMu pa3befuHuTenen).

**** B 3HameHaTerne ykasaHbl 3Ha4€HUs Ast UCTIbITaHUsl B CyXOM COCTOSIHUM annapaToB C HEMacrisiHoW u3orsiuvein 6e3 NpoBepku kavyecTsa

BbIMOMHEHNS M30MAUMU Ha OTCYTCTBUE YaCTUYHBIX PaspsfoB WM ApyriMU AONOSNHUTENbHLIMU MEeTOAaMU, B YucimTene - And OCTarnbHOro
9NeKTPOO6OPYAOBaHMSA, @ TakKe A4S UCTIbITaHUs NoA AOXKOEM.

Tabnvua 4 -
anekTpoobopyaoBaHus knaccos HanpsbkeHust ot 330 go 750 kB

HopmupoBaHHble

ucnbiTatenbHble

HanpshkeHus1

Hal'lpﬂ)KeHI/lﬂ B KMnoBosnbTax

**** B yucnmTene ykadaHbl 3Ha4eHUsl AN BbIKMoYaTenen, B 3HamMeHaTerne - Ans pa3beauHuTenein.

*** B 3HaMeHaTene yKkadaHbl 3Ha4YeHus! Ans LUYHTUPYIOLLWX PEaKTOPOB, B YUCTIMTENE - AT1A OCTanbHOMO 3N1EKTPOO6OPYA0BaHMSI.

McnbiTaTenbHoe HanpshkeHne BHYTPEHHE U BHELLHE usonsuum
rpo30BOro UMMyrbca KOMMYTaLMOHHOTO UMIMYmbCa B CyXoM KpaTKOBPEMEHHOE (OAHOMUHYTHOE) NepeMeHHoe
COCTOSIHWW U NoA Aoxaem™™
nonHoro cpesaHHoro
Knacc || Ypo- || Cuno-||  WyHTK- || EMKOCTHbIE Curo- || WyHTu- AnekTpo- Mexay Mexay Curnosble AnekTtpo-|| EMmKocTHble Mexay
Ha- | BeHb| Bble || pylouwme | TpaHcdop- Mexay Bble pytoume || obopynosa- || dasamu | KoHTakTamu TpaHcdop- MarHuT- || TpaHcdopma- || KoHTakTamu
npsi- || U30- || TpaH- || peakTopsbl, | MaTopbl KOHTaKTamm TpaHC- || peaKTop®l, || HME OTHOCHK- || CUMOBLIX || BbIKMOYa- Maropbl, Hble TOpbI Hanps- BbIK/O-
xe- || na- | ccpop- || anekTpo- || Hanpsixe- cop- || anekTpo- TerbHO TpaHC- || Teneit u pasb-||  LyHTUpYyLOLLWE TPaHC- |[eHusi, TpaHe- || YaTenei n
HUA || umn®* || ma- MarHuT- || HUS, TpaHc- Ma- MarHuT- 3eMnm dopma- || eanHuTenen peakTopsbl dopma- || dopmaTopsl pasbeamn-
TOpbI Hble chopmaTopb! TOpbI Hble TOpoB TOpbI TOKa, u3ons- HuTenen
TpaHc- TOKa, TpaHc- (BHyYT- Hanpsi- TOpSI,
copma- nsons- hopma- peH- KEHVst KOHOEH-
TOpbI TOpbl, anna- TOpbI HSASA U30- caTopbl
Hanps- paTbl, KOH- Hanps- nauus) CcBA3N,
XeHusi || peHcaTopel KeHus annaparbl
CBA3N OTHOCUTENbHO
3emMm
raso- pasb- OTHOCWK- || Mex-
HanonHu- || eanHK- TernbHO ay
TenbHbIX (| Tenen 3emm ta-
BbIKIO- 3amu
Yatenen
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
330 a 950 1050 1255 1050 1175 850 1275 950 395 525 460 460 575
6 1050 1175 1380 1450 || 1150 1300 950 1425 1245 460 575 510/560***** 750
500 a 1300 1425 1425 1725 || 1400 1550 1050 1575 1330 570 800 630 630 815
6 1550 1675 1550 1550 2050 || 1650 1800 1230 1845 1660 630 830 680/760***** 1030
750 a 1800 1950 1950 2250 || 1950 2100 1425 2400 |[2000/1675**** 750 1100 - 830 1250/950****
6 2100 2250 2100 2100 2400 || 2250 2400 1550/1675*** || 2550 || 2250/1800**** || 800/900*** || 1250 950 1400/1100****

* YpoBeHb VM30MALMM a - MPY NPUMEHEHUU ATA 3aLLMTbI OrpaHuYuTenen nepeHanpsxerns (OMH); ypoBeHb u3onaumm 6 - Npu NpUMEHEHUM ANs 3aLLMTbl BEHTUMbHBIX Pa3PsiAHUKOB.

** Mon AoXaeM - Ana 3nekTpoobopynoBaHUs kaTeropun pa3meLLeHns 1 (KpoMe CUMoBbIX TPaHCEOPMaTOPOB, LLYHTUPYHIOLLMX PEaKTOPOB 1 U30NALMK MEXOY KOHTaKTaMu pa3beavHUTENen).

**e B 3HameHaTerne ykasaHbl 3HaYeHUst AN annapaTtoB C HEMacsiHOWM u3orsiLmneit 6e3 NpoBepku Ka4ecTBa BbIMOMHEHWS W3OMALMM Ha OTCYTCTBME YaCTUYHbIX Pa3psAoB UMM ApYrvIMK
[LONOSNHUTENbHLIMY METOAAMU, B YMCTUTENE - AN OCTarnbHOro 3reKTpoo6opyaoBaHus.




Tabnuua 5 -

HopmupoBaHHbie

anekTpoobopyaoBaHMs ¢ obrieryeHHol usonsumen

ucnbiTatenbHble

Hanps»XeHus

B kunosonbTax

WcnblTaTensHoe HanpsikeHe BHYTPEHHEN 1 BHELLHEN N3onsumum
NOMHOTO rPO30BOro KpaTKoBpeMeHHOe (OAHOMUHYTHOE) NepeMeHHoe
umnynsca
B CYXOM COCTOSIHUM nog goxaem**
Knacc || OTHocuTensHo Mexay OTHOCHTENBHO Mexay OTHocUTEnNbHO Mexay
Hanps- || 3emnmu, Mexay || KOHTaKTaMu || 3emnu, Mexay KOHTaKkTamm 3eMnu, Mexay || KoHTaKkTamu
XeHus hazamm pasbeduHu- || nonocamu®, || pasbeauHuTened, || nomocamu*, || npepoxpa-
(nontocamm™), Tene, mMexay npegoxpaHuTenei mexay HuTenen
vexay npegoxpa- KOHTaKTamm n KPY c aBymsi KOHTaKTamm
KOHTaKTamm HUTenen n || Bblknoyatenen || paspbiBamMv Ha || BblkniouaTenei
BbIKIOuaTenei KPY ¢ n KPY ¢ ogHum nonc
n KPY c ogHum AByMSA pa3pbiBOM Ha
paspbiBOM Ha || paspbiBamMu nontoc
nontoc Ha nonoc
1 2 3 4 5 6 7
3 20 23 10 12 10 12
6 40 46 20 23 20 23
10 60 70 28 32 28 32
15 75 85 38 45 38 45
20 95 110 50 60 50 60
* [ins anekTpoobopyaoBaHust TpexdasHoro (TPEeXnontoCHOM0) UCMOMHEHMS.
** ina anekTpoobopyaoBaHMs kaTeropun pasmelleHust 1 (kpome CUMoBbIX TpaHCGOPMaTopoB M
peakTopoB).

Tabnuua 6 - HopMypoBaHHbIE UCTbITATENbHBIE HAMPSHKEHWS M3OMALUN HeATpanu
obmoTku BH cunosbix TpaHctopmaTopoB krnaccoB HanpshkeHus 110, 150 n 220 kB
C HemorHoW usonsuueit HelTpanu, Aonyckawleir paboty c passemreHuem

HeWTpanm

B kunosonbTax

McnbiTaTenbHoe HanpshkeHne BHYTPEHHE U BHELLHe
usonauum
Knacc HanpsxeHusi || kpaTKOBpeMEHHOE (OQHOMUHYTHOE) || MOSIHOrO rPO30BOrO
TpaHcdopmaTtopa nepemeHHoe nMnynsca
HeunTpanu BBOAA HEWTParmM B || HeWTpanu u BBOAA
CYXOM COCTOSIHUM U HeTpanm
noa goxnem*
1 2 3 4
110 100 110 200
150 130 145 275
220 200 230 400
* [Mop pmoxaoem - Ans BBOAOB KaTeropun pasmeLleHms 1.




4.6 VicnbiTaTenbHble HanpskeHWst KOMMYTaLMOHHbIX MMYNbCOB

4.6.1 WcnbiTaTenbHble  HaNPsXKEHUS  KOMMYTALMOHHBLIX  UMMYNbCOB  AOIDKHbI
npeAcTaBnsTb COGOM CTaHAAPTHBLIE KOMMYTALMOHHBIE UMMYNbChI HAMPSHXKEHUS MO
[OCT 1516.2, pasgen 6, ¢ MakCMMarbHbIMW 3HA4YEHUAMM, yKadaHHbIMK B Tabrmuax
4 1 7 HacTosLLero cTaHaapTa.

Mpy 3TOM AOMMKHBI NPUMEHSATBLCS:

- ANA BHELWHEe W30NALMM 3NeKTPOO6OPYAOBaHNA 1 BHYTPEHHEN M3oMnAaLMmn
TPaHCOPMATOpPOB  HAMPsBKEHWS M ToKa, annapatoB, KOHAEHCATOPOB CBSI3W,
usonsaTopos 1 KPY3 - anepuoanyeckuii umnynsc 250/2500;

- AN BHYTPEHHeW M30MALMM CUMOBLIX TPaHCHOPMaTOPOB U LLYHTUPYIOLLMX
peakTopoB - konebaTernbHbI umnyrsc 20/500;

- AN BHYTPEHHE! W30oNsLMM ra3oHaroNHEHHOMo 3nekTpoobopyaoBaHus,
UCNbITbIBAEMOW OTAENLHO OT BHELLHEW U ANS NMMHENHON M30MALUUK, B T.4. TMPNSHA,
M30STOPOB - konebaTernbHbin nmnyssc 4000/7500.

4.6.2 MNpun ncnbiTaHUM [OMKHBI MPUMEHATLCS:

a) AN BHELHEeN M30MsLMu TpaHCKopMaTopoB HampsiKeHWst U Toka, annapaTos,
KOHZIEHCATOPOB CBA3W U U30MNSATOPOB KaTeropuy pasMeLLeHns 1:

- MPY UCTIbITAHUN B CYXOM COCTOSHUM - UMMYTbChbl NOMOXUTENBHOMN NOMAPHOCTY;

- NPV UCNbITAHWW NOA AOXKAEM - UMMYMbChl NONOXUTENBLHON W OTpULLaTENLHOM
nonsipHocTewn;

- ANS U30MALMN YKa3aHHOTO 3NeKkTPoobopyaoBaHNS KaTeropuin pasmelleHns 2, 3
M 4 Npu UCMBITAHUA B CYXOM COCTOSIHAM - WUMMYMbCbl MONOXUTENbHOW W
oTpuLaTensLHO NONSPHOCTE;

6) npu OTAENbHOM UCMbITAHUM  BHYTPEHHeW U30MnsLMM  TpaHchopmaTopos
HanpsikeHUs M ToKa, anmnapaToB W  KOHOAEHCATOPOB CBA3N -  UMMYNbChbl
NONOXMTENBLHON U OTPULIATENbHOI NONSPHOCTEN;

B) AN BHYTPEHHEN M30MALUM CUMOBbLIX TPaHCOPMATOPOB U  LUYHTUPYIOLLMX
peakTopOB - UMMYMbCbl OTPULIATENBHOI MONAPHOCTY;

r) ANs BHELLHe! U30MALMUM CUMOBbLIX TPAHCHOPMATOPOB U LLYHTUPYIOLLMX PEaKTOPOB
- UMNynbChbl MOOXNTENBHOM NONAPHOCTH;

fl) Ans BHEWHe# u3onsauuv mexay asamy CUMOBbIX TPaHChopMaTopoB -
UMNYIbChbl NPOTUBOMOSIOXHBIX MOMSPHOCTEN CO 3HAYEHUSIMU HA KaXOoW U3 ABYX
NCNbITbIBaeMbIX @3, paBHbIMM MOSIOBMHE HOPMUPOBAHHOIO UCMbITATeNbHOIro
HanpsbkeHus:; TpeTbst pasa AormkHa GbiTb 3a3emrieHa.

4.6.3 MeToapbl UCMbITAHUIA U3OMALMM HANPSHKEHUAMM KOMMYTALMOHHBIX UMMYNbCOB
1 KpUTEpPUM BbIAEPXKMBAHNUS UCTIbITAaHUS AOIDKHBI cooTBeTcTBoBaTh [OCT 1516.2,
pasgerbl 4 1 6, a Takxe cTaHAapTaM Ha 3nekTpoo6opyaoBaHMe OTAENbHbIX BUAOB.

[lormKHbI NPUMEHSITLCS CriedyoLLme METOAbI UCTbITaHWUIA:

a) ANsi BHyTPEHHEN u3onsuum anekTpoobopyaoBaHvst (KpoMe ra3oHanonHEHHOro) -
3-ynapHbiii MeToz;

6) Ans BHEWHEN M3oNsALMM 3rekTpooBopyAoBaHus (B T.4. NPU OAHOBPEMEHHOM
UCMbITaHNN BHYTPEHHEA W BHELUHEed WM3oNMALWM) U MpU OTAENBbHOM WCMbITaHUM
BHYTPEHHEN W30NsALMM ra3oHanoNHEHHOro anekTpoobopyaoBanus - 15-yaapHblii
meToz.

[Insi BHELLHE N30MsILMM CUMOBbIX TPaHCGOPMAaTOPOB, LLYHTUPYIOLLMX PEAaKTOPOB
N Mexay KOHTakTamu OfHOro U TOro >xe nonwca pa3‘be,D,I/IHI/ITeJ'IeI7I Aonyckaetca
npUMeHsTb  BMecTo  15-yaapHoro MeToA  MONHOrO  paspsida; Npu 9ToM
BblAepHVBaEMoe C BepOATHOCTbI0 90% HanpsikeHWe [OMKHO ObiTb He MeHblue
COOTBETCTBYIOLLETO UCTbITATENBHOTO HANPSHKEHNS.

4.6.4 VicnblTaHne BHYTPEHHE W BHEWHEN Wu3onAuuM  TpaHcdopMaTopoB
HanNpPsPKEHUS W TOKa, BbIKIOYATENEW U KOHAEHCATOPOB CBSI3N  HAMPSHKEHWSIMU
KOMMYTaLMOHHbIX UMMYMbCOB [OMYCKaeTCcsi NPOBOAUTL OAHOBPEMEHHO.

Mpy aToM K 3MEKTPOOGOPYAOBaHMIO KaTeropun pasmeLleHust 1 [ormkHO ObiTb
NPUNoXeHo 15 UMMNYNbLCOB MOMOXUTENBHON MOMSIPHOCTU MPU UCTIbITaHUN B CyXOM
COCTOsIHWM 1 MO0 15 MMNyNbCcoB 06enx NONSIPHOCTEN NPY UCTIbITaHUM MoA AOKAEM, a
K anekTpoobopynoBaHuio KaTeropuii pasmelueHust 2, 3 u 4 - no 15 umnynbcos
obeunx nonspHocTen. 3HaYeHWe WCMNbITATENBLHOrO HAMNpsHKEHUst AOIDKHO ObiTb
MPUHSITO HauMGOMbLWMM U3 [BYX 3HAYEHU, HOPMUPOBAHHbLIX ANSI BHYTPEHHEN W
BHELLHEW U30MALUMM C  Y4ETOM MOMpPaBkM Ha aTMOCEpHble YCMoBuS npu
UCMbITaHNN.

4.6.5 VcnbiTaHne WU30MATOPOB, Ppa3befuHUTENen, KopoTKo3amblkatenen u
3a3emMrmMTenein UCNbITaTeNbHLIMU HANPSHKEHUSIMUA KOMMYTALMOHHBIX MUMMYMbCOB MO
MeTody, YKasaHHOMy AN BHEWHeN MW30oMsauu, SBRSEeTCS  OfHOBPEMEHHO
UCMbITAHNEM WX BHYTPEHHEN U30MNSALIMM.

4.7 WcnbiTaTenbHble KPaTKOBPEMEHHbBIE NEPEMEHHbIE HAMPSKEHUS
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4.7.1 WcnbiTaTenbHoe KpaTKOBPEMEHHOE MEPEeMEHHOe HanpsikeHue [OIMKHO
NpefcTaBnsaTb cobon HanpsbkeHne YyacToTbl 50 My unm (Mpy UCMbITaHUM CUMOBBIX
TpaHchopMaTopoB, TPAHCHOPMATOPOB HAMPSKEHUSI M PEaKTOPOB HaMPsKEHWEM,
VHOYKTUPOBaHHbIM B UCMbITbIBAEMOM  TpaHCcdopmaTope WM peaktope)
MOBbILLEHHOW 4YacToTbl, HO He 6Gonee 400 U, C [OeNACTBYIOLWMM YCMOBHbLIM
3Ha4yeHneM, ykadaHHbIM B Tabrmuax 2-7, 9, 10 u nyHkTax 4.14, 5.1.3, 5.4.2, 5.4.6-
5.4.12,55.3,7.3.2.

Taﬁnmua 7 - HOpMI/IpOBaHHbIe ncnblTaTesbHble HanpskeHUa Ans BO34YLWHbIX
NPOMEXYTKOB 3NIEKTPOOOOPYAOBaHMS KIAaccoB HanpsbkeHust ot 3 fo 750 kB

HanpsikeHus B KunosonbTax

McnbiTaTensHoe HanpshxeHue
Knacc YpoBeHb nepemeHHoe npu KOMMYTaLIMOHHOrO
HanpsbkeHust [ nsonsiLumn* NnaBHOM Nogbeme umnynbca
OTHOCUTENMbHO mexgy OTHOCUTENbHO mexay
3emMnm basamu 3emMnm basamu
1 2 3 4 5 6
3 a6 26 - - -
6 a, 6 34 - - -
10 a,6 45 - - -
15 a6 60 - - R
20 a6 70 - - R
24 a6 80 - - R
27 a6 90 - - R
35 a6 105 - - R
110** - 280 - - -
150** - 320 415 - R
220** - 465 600 - -
330 a - - 850 1275
6 - - 950 1300
500 a - - 1050 1575
6 - - 1230 1800
750 a - - 1425 2400
6 - - 1550 2550
" *Ycnosus NPUMEHEHNS YPOBHE M30MALM YKa3aHbl B Tabnuuax 2 u 4.
** TpeboBaHusi K BO3AYLUHLIM MPOMEXYTKaM HeMTpanM CUroBbIX
TpaHcdopmaTopoB knaccos HanpsbkeHus 110-220 kB ykasaHbl B 5.5.3.

dopma HanpsixeHUst U MeToZ, ONpefeneHns YCIIOBHOTO AENCTBYIOLLEro 3Ha4YeHUs
-no [OCT 1516.2, pa3gen 7.

4.7.2 B HacTosilleM CTaHgapTe YykasaHbl UCMblTaTeNbHble KpaTKOBPEMEHHbIe
nepemMeHHble HanpshKeHnA:
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a) OAHOMUHYTHOE HanpsbkeHue, NpUKIafbiBaeMoe K U30MsALUM C BbiOEPXKOA npu
HOPMMPOBAHHOM 3HaYeHWW B TedeHne 1 MUH U Apyroro Bpemenu (5 umm mexee 1
MWH) B COOTBETCTBUM C YkasaHuamm [OCT 1516.2, paspen 4;

6) HanpsbkeHue npu MraBHOM MOAbeMe, NpuknagbiBaemMoe K u3onsuum Ges
BbIAEPXKN NPU HOPMUPOBAHHOM 3HAYEHWUM.

473 MeTogbl MCMbITAHUA  U30OMALMWM  KPATKOBPEMEHHBIMM  NepeMeHHbIMM
HanpsXeHUsMn 1 KpUTepun Bbl4epXUBAHUA UCTbITAHNA OOMMKHbI COOTBETCTBOBATH
ykasaHuam 4.10 n[OCT 1516.2, pasgenbl 4 u 7, a Takke cTaHgapTam Ha
3nekTpoo6opyaoBaHMe OTAENBbHbLIX BUAOB.

[lomkHbI NPUMEHATBLCS CrieayoLLMe MeToAbl UCTIbITaHWUIA:

a) ANs BHYTPEHHEN U BHELUHeW W30MsLUM OTHOCWUTENbHO 3eMIM - OfHOKpaTHoe
npunoXxeHne OgHOMUHYTHOIO NUCMbITATENbHOro HanNPsSHKEHUS;

6) AN BHELWHeW W30MALUMM  CUMOBbIX TPaHCOPMaTOPOB U LLYHTUPYIOLLMX
peakTopoB, 3MIEKTPUYECKAs MPOYHOCTbL KOTOPO ONpeaensieTcst NPOYHOCTLIO YUCTO
BO3/AYLUHOrO NPOMEXyTKa, OTHOCUTENBHO 3eMIM U Mexay azamu - TpexkpaTHoe
NPUMOXKEHUE UCTILITATENBHOTO HANPSHKEHUs! NPY MABHOM NOAbEME.

[onyckaeTcs NpUMeHATb BMECTO MeToda TPeXKpaTHOro MpUrioKeHUs
HanpsikeHust npyv NNaBHOM  MoAbemMe MeTod MOSMHOro paspsga; npu 3ToMm
BblAep#vBaeMoe C BepoATHOCTbI0 90% HanpsikeHWe OOMKHO ObiTb HE MeHblue
COOTBETCTBYHOLLEro UCNbITATENbHOrO.

4.7.4 WcnblTaHne OQHOMWHYTHbIM MEPeMEHHbIM HanpspkeHnem cornacHo 4.14,
54.6-5.4.12 n 7.3.2, npoBoguMMoe MO METOAY, YKasaHHOMY Ansi BHYTPEHHeN
n3onaumn, ABnAeTcA OAHOBPEMEHHO UCMbITaHUeM BHELLUHEW nsonauum  ans
CreayoLLyX BUAOB U30MNSILIAM SNIEKTPOOGOPYA0BaHMS:

- o6moTok HH ¢ HOMWHanbHbIM HanpsikeHuem Hwke 3 kB cunosbix
TpaHchopMaTopos;

- BTOPU4HbBIX OGMOTOK TPaHCOPMaTOPOB HANPSHKEHWSA U TOKa;

- CUTHarnbHbIX OGMOTOK 3a3eMMAIOLLMX AYroracsiLMX PeakTopoB;
- HeWTpamm OOMOTOK CWIOBbIX TpaHCEopMaTopoB, TpaHCcHopMaTopoB
HanNpPsXKEHUS U LYHTUPYIOLLMX PEeakTopoB, He pgonyckawowei paboTty ¢

pa33emreHem HelTpanu;

- Lienen ynpaBneHusi 1 BCrioMoraTenbHbIX Lienei.

4.8 NcnbiTaTensHoe AnuTensHOe NepeMeHHoe HanpshkeHne

4.8.1 MWcnbiTaTenbHoe  AMWTENbHOE  MEPEMEHHOE  HamnpskeHue  JOMKHO
NpeacTaBnsTb co6oN HanpsbkeHne YacToTbl 50 M MK NOBbILLEHHOW YacToTbl, HO
He 6onee 400 4, C AENCTBYIOLWM 3HAYEHWEM, yKa3aHHbIM B Tabnumue 8 n nyHkTe
12.3.2.

Tabrvmua 8 - HopmupoBaHHble WCMbITATENbHbIE ANUTENbHLIE NEPEMEHHbIe
HanpshkeHUs! BHYTPEHHEN U3ONALMW CUNOBbIX TPAaHCGOPMaTOPOB U LUYHTUPYIOLLMX
peakTopoB

B kurnosonbTax

Knacc Hanpsbxenust || VcnbiTaTenbHoe AnvTensHoe HanpshkeHne OTHOCUTENbHO
3emnm o6moTkn BH

TpaHcdopmaTopa peakTopa®
1 2 3
220 220 -
330 295 -

500 425 425/350**

750 635 635/500**

* 3Ha4yeHus ucnbiTaTenbHbIX HaNpsHKeHWA ANs LUYHTUPYIOLWMX PeakTopoB
knaccoB HanpspkeHust 220 n 330 kB gormkHbl BBOAUTBCA B CTaHAapT Mo Mepe
pa3palboTku ykasaHHbLIX PEAKTOPOB.

** Yka3aHHble B 3HaMeHaTene 3HaYeHUst yCTaHaBMMBAKOTCS MO COrMalLeHno
MexXzay U3roTOBUTENEM U MoTpebuTenem.



http://docs.cntd.ru/document/1200004465
http://docs.cntd.ru/document/1200004465

dopma HanpsHKeHWsl, METOA ONPeaeneHNs AeNCTBYIOLLEro 3HaUEHUS! U KOHTPOSb
namepeHuii - no FOCT 1516.2, pasgen 7.

[nMTensHOCTL BbIAEPKKN UCTIBITATENBHOTO HANPSHKEHUSI MPY HOPMUPOBaHHOM
3HauyeHWM YykasaHa B pasgenax C TpebOBaHUSMW K  KOHKPETHbIM BuAam
3neKTPOOBGOPYAOBAHIS N HE 3aBUCUT OT €0 YacTOThI.

482 Tlpu vCcnbITaHAM ASMTENbHBIM - MEPEMEHHbIM  HanpsikeHWem  JOIMKHO
NPOBOAMUTLCS U3MEPEHWE MHTEHCUMBHOCTU YacTUYHbIX paspsgos no [OCT 20074 n
cTaHgapTam Ha  OTAenbHble  BuAbl  anekTpoobGopyaosaHus.  Kputepum
BblAEPHKVBaHNA UCMbITAHWS yKasaHbl B pasfenax ctaHaapTta ¢ TpeboBaHusMu K
3NeKTPoo6opyAOBaHMIO KOHKPETHBIX BIA0B.

4.9 TpeboBaHMA K M30MALUM Ha CTOMKOCTbL B OTHOLLEHWUM TENMOBOro Npo6ost

OnekTpoobopyaoBaHue, B U30MALMM KOTOPOro BO3MOXEH TEMSIOBON Mpoboii
(Hanpumep npyM OCHOBHOW OPraHUYEecKOW W3OMsLMM), [OMKHO BblAEPXMBATH
UCMbIT@HWE Ha CTOMKOCTb n3onaumMn B OTHOLLEHWM  TenrioBOro np060;|
MPUNOXEHNEM K U3OMSLWMN  OTHOCUTENbHO 3EMIM  MEPEMEHHOrO  HampshKeHUs!,
paBHoro  110%  HauGornbluero paboyero  HanpsXkeHWst Mpu  UCMbITaHUM
anekTpoobopyaoBaHMs KnaccoB HanpsbkeHuss ot 3 go 35 kB wuwm 110%

Hanbonbluero paboyero HanpsKeHWsl, AeneHHOro Ha /3, Mpu  WCMbITaHUU
anekTpoobopyaoBaHus knaccos HanpsbkeHust 110 kB 1 Bblwwe.

Metog ucnbiTanus - no FOCT 1516.2, pasgen 7.

[onyckaeTcss He NPOBOAUTL YKA3aHHOE MCMbITAHWE, €CfM PacyeToM,
noATBEPXOEHHbIM 3KCMEPUMEHTOM U NpeaBapuUTeSibHbIMU UCCefoBaHNAMU Ha
makeTax unM obpasuax C aHanorMyHoOW KOHCTPYKLMEN M30MsLuW, YCTaHOBIIEHO
OTCYTCTBME OMacHOCTY TEMNoBOro Npo6os.

410 Tpeb6oBaHMsi K ByMaxHO-MacnsiHOW, NMUTON WM 3anOfHEHHOW KoMnayHAoM
usonsiuv 1 nsonsauun KPY3 B OTHOLLEHWUM OTCYTCTBUS YaCTUYHbIX pa3psfoB

4.10.1 OnekTpoobopynoBaHWe WM €ro 4acT C JMTOA WK  3anosHEHHON
KOMMayHAOM W30MsiuMeil AOIKHO BblAEpXMBaTb WCMbITaHME Ha OTCYTCTBUE
YaCTWYHbIX pPa3spsiioB B ra3oBbIX BKIMOYEHUSIX B M30OMSALUM  MPUNOXEHUEM
NepemMeHHOro HanpsiXXeHus.

Yka3aHHoe ucnblTaHue MoxeT npoBoauTbest no FOCT 20074 wmeToaoM
M3MepEeHUsi 3aBUCUMOCTU TaHIeHea yrra AUSNIEKTPUYECKNX NOTEPb OT HaNpsHKEHUs!,
mameHsiemoro o  120%  Haubonbliero  paboyero  HanpsbkeHus  Ans
3neKkTpoobopyaoBaHMA  KrnaccoB HanpsbkeHuss oT 3 go 35 kB wm 120%

HanbonbLuero pa6oyero HanpsbkeHusi, [erneHHoro Ha {3,  Ana
anekTpoobopyaoBaHus knaccos HanpshkeHust 110 kB v BblLwe.

4.10.2 UcnbiTaHne C U3MEPEHNEM XapaKTepUCTUK YacCTUYHBIX Pa3psfoB AOIMKHO
NPOBOAUTLCS  MPUNOXEHMEM K WUCMbITbIBAEMOW  U3ONALMM  NepemMeHHOro
HanpsHKeHUs, NpeBapuTEnbHOe 3HaYeHUe KOTOPOro AnuTensLHOCTLI0 10 ¢ AomKHO

6bITb paBHO 1,3 Uﬂ_p ANs anekTpoo6opynoBaHMs KNaccoB HanpshkeHust oT 3 Ao 35
kB, 1,05 Uﬂ_p - Ans anektpoobopynosaHua 110 kB u Boiwe. 3atem HanpsixeHue

[OIMKHO ObITb 6€3 OTKMOYEHUSI CHUXKEHO 10 3HaYeHus 1,1 Uﬂpfvg " BblAepXaHo
B TeyeHMe He MeHee 1 MUWH; MpyM STOM [OIPKHO MPOU3BOAUTLCS W3MEpPeHVe
MHTEHCUBHOCTU YaCTWUYHbIX Pa3psiioB, AOMYCTUMOE 3HaYeHMe KOTOpOM ykasaHo B
pasaernax ¢ TpeboBaHUsMM K 3MeKTPooBopyAoBaHMIO KOHKPETHBIX BUAOB.

4.10.3 MeTog wcnbiTaHus, €cCrMM  OH He YKasaH [Anst [AaHHoro  Buaa
3J'IeKTp0060py,D,OBaHVIﬂ, W, B Ccriy4ae uUCnbiTaHMA MO 4YacTsaM, NpUKnagbiBaemoe K
3TUM YacTAM HanpsbkeHue AOMMkHbl OblTh  ykasaHbl B CTaHgapTax Ha
3nekTpoo6opyaoBaHME OTAENbHbLIX BUAOB.

4.11 TpeboBaHUs K BHELLHEN U30MSALIMM B OTHOLLIEHWUW OTCYTCTBUWSI KOPOHbI

BHelLHsIs u3onaums TpaHCHOPMaTOPOB HAMPsKEHWst U TOka, annapartos,
KOHA,EHCATOPOB CBA3W W U30MATOPOB KrnaccoB Hanpshkenus 330, 500 n 750 kB
[OMmKHa BbIAEPXVBATL UCMbITaHWE Ha OTCYTCTBUE BUAMMOW KOPOHbI MPUIOXEHNEM
K M30MALUMM OTHOCUTENBbHO 3EeMNM MEPEMEHHOrO  HampsikeHWs, PaBHOro Ans
anekTpoobopyaoBaHus ¢ ypoBHem wusonsiumm 6 110% Hanbonbluero pabodyero

HanpshkeHWs:, [eNeHHoro Ha /3, a [ns aneKkTpooGOopyAoBaHUs C ypOBHEM
nsonaumm a - 130% HanbonbLuero pabodero HanpsHKeHWs!, AEeNeHHOro Ha 43, Npu
VCTbITaHUM M3ONAILIMM B 3aKPbITbIX MOMELLEHMSIX.

[onyckaeTcsi Takke PerucTpauusi KOpOHbl MyTEM W3MEpEHWst YpOBHS
paguornomex.

Metogab! ucnbitanuii - no FOCT 1516.2, pasgen 7.

4.12 TpeboBaHus K AnVHE NyTW YTEYKW BHELLHe n3onsauum

[OrvMHa nyTv yTeuku BHELWHeN U3ONALMM 3NeKTPOOGOpYAOBaHUS KaTeropum
pasmellenus 1 - no FOCT 9920.

413 [ononHuTenbHble TpeboBaHUs K  M3OMAUMM  3NEKTPoobopyaoBaHUs
KrmMaTtudeckux ucnonHenun T, TC, a Takke Y, YX I, X1 gna kateropum
pasmelleHns 2
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4.13.1 W3onsums anekTpoobopyAoBaHUs KNMMaTWYeckux wucnonHenwin T, TC,
KaTeropwii pasmelleHus 1, 2, 3 n 4 pomkHa yaoBneTBopsiTb TpeGoBaHuam COCT
15963.

4.13.2 V3onsuums anekTpoobopyAoBaHus KnuMaTuieckux ucnonHenwin Y, YXI, XJ1,
KaTeropum pasMelleHus 2 [orpkHa  YAoBreTBOpPsiTb  TpeboBanusM - yyeTa
KOHAEHCaLUMM Braru, KoTopble [OMKHbl YCTaHaBMMBaTbLCA B CTaHAapTax Ha
3neKTpoo6opyoBaHNE KOHKPETHbIX BIOB.

Mprmeyarve - TpeboBaHus, onpeaensemble KOHAEeHCaLen Brarv, He 4OMmKHbI
npeabsBNATLCA K 9MeKTpooGopydoBaHWO  kaTeropum  pasmelleHus 1,
NpUMEHSEMOMY B pacnpeaenuTenbHbIX YCTPOMCTBAX KaTeropum pasmeLLieHns 2.

4.14 TpeboBaHus K U30NALUM LiEeNeii ynpaBreHns 1 BCrnomoraTernbHbIX Lienei

4.14.1 N3onsaums uenen ynpasrieHMss U BCMOMOraTenbHbIX Lienen, a Takke ux
3MEMEHTOB A0KHA BblAEPXMBaTL UCTbITATENbHOE NepeMEeHHOe HanpskeHne Ans
anekTpoobopynoBaHus 500 kB u Hwxke, paBHoe 2 kB (2,2 kB ana knumaTtundeckmx
ucnonHewun T, TC), Ans anekTpooGopyAoBaHWst Kracca HanpskeHust 750 kB,
paBHoe 3 kB, npuknagbiBaemoe Noo4YepenHo Mexay:

a) TOKOBeAYLLWIMMN U 3a3eMIIeHHbIMU YacTsMK;

6) TOKOBEAYLLMMM YacTAMM pasHbIX Liene;

B) Pa30MKHYTbIMU KOHTaKTaMu 31eMEHTOB OZHOM 1 TOM Xe Lienu.

[nuTenbHOCTb BbIAEPXKKN UCMbITATENBLHOTO HaMNPsKeHUs AorpkHa 6biTb paBHa 1
MWH.

MpumeyaHue - UcnbiTaHne No noanyHkTam 6) 1 B) AonyckaeTcst He NPOBOANTL
npn ycrosuu rapaHTVpoBaHusl NpeanpUsTUEM-U3TOTOBUTENEM
3reKTPOO6OPyAOBaHMS HEOBXOAMMOTO Ka4ecTsa U3ONALMM.

4.14.2 Ecnv kakne-nmbo anemeHTbI Lienei cornacHo ctaHaapTam UM TEXHUHECKUM
yCrnoBusiM, B COOTBETCTBMM C KOTOPbIMA OHU U3rOTOBSIEHbl, HEe [O0rnycKatoT
UCMbITAHUA HanpspkeHUsIMK, ykasaHnHbiMn B 4.14.1, To ucnbiTaHne MoxeT ObiTb
npoBedeHo npuv  Apyrnx 3Ha4YeHUsX HanpskeHUs No  COrfacoBaHUIO  Mexay
u3rotoBuTeENeM u notpebutenem.

4.15 Buapbl ucnbiTaHui

4151 W3onsums anekTpoobopyaoBaHWs [OOIbkHA NoABepratbCs  TUMOBbLIM®,
nepuoanyeckum  (ecrm  3TO  YCTaHOBMIEHO B CTaHdapTe Ha  AaHHoe
3nekTpoobopyaoBaHMe) U NPUEMO-CAATOYHBIM UCTbITaHUSIM. VCMbITaHWUS! AOIKHbI
NpoBOAUTLCS Ha MOMHOCTBIO COGpaHHOM sneKTpooﬁopy,qosaHmm, 3a UCKNoYeHnem
cnyyaes, ykasaHHbix B [OCT 1516.2, pa3gen 4.

* Bce ykasaHWsi HacTosiLero cTaHgapTa Mo TWMOBLIM UCTIbITAHUSM,
NpoOBOAUMBLIM B MOMHOM OGbeMe, OTHOCATCA Takke K MPUEMOYHBIM 1
KBanmMgmKaLMoHHbIM ucnbiTanmsiM no FOCT 16504.

4.15.2 TVNOBbIM WCMbITAHUAM AOIDKeH ObiTb MOABEPrHYT KaXAblA HOBbIA TUM
3MeKTPoo6opyAOBaHNS HA COOTBETCTBME SMIEKTPUHECKON MPOYHOCTU €ro M30MAL UM
BCEM TpeBoBaHUAM HACTOSILLETO cTaHAapTa.

TWUNOBBLIM WUCNbLITAHWAIM NOABEPraeTcsi ronoBHoW obpasel, unu obpaseu, w3
NepBoOii NPOM3BOACTBEHHOW nNapTun. [nsa  anekTpoo6opynoBaHUs MaccoBOro
NpousBoACTBa (Hanpumep, M30NATOPOB KraccoB HanpspkeHust oT 3 go 35 kB)
TUNOBbIM UCMbITAHNAM MOrMYT noABepratbCAa HECKOSbKO oﬁpasuoa, ecnm 3To
yKa3aHo B CTaHAapTax Ha ay1ekTpoobopyAoBaHue OTAeMbHbIX BUAOB.

Mpumeyvanns

1 ECnM KOHCTPYKUMS U TEXHOMOTMYECKWA MNPOLLECC W3rOTOBMEHWS U30NSLUM
GHEKTDOOGODVAOBHHMQ HOBOIoO TUNa MAEHTUYHbI KOHCTPYKLIUU U TEXHONOMMYECKoOMY
MPOLIECCY M3rOTOBNEHUSI WM3OMALMM 3NeKTPOOGOPYAOBaHMS ApYroro Tuna, paHee
BblJEPXABLLETO TUMOBOE  UCMbITaHWe, MPOBEAEHUs TUMOBOMO  WCMbITaHUs!
3neKkTpoo6opyAoBaHUs HOBOTO TUNa He TpebyeTcs.

2 TunoBoe WChbITaHWe OAHOMWHYTHBIM MEPEMEHHBIM HampsHXKEHUEM BHYTPEHHeln
M30MSAUMM  NIMHEMHOTO KOHLUA OOMOTKM C HEMomHOW u3onsumen HewdTpanm
LUYHTUPYIOLLMX PeakTopoB He npoBoawTcsi. COOTBETCTBUE M3OMALMM JMHEVHOMO
KOHL@ OBMOTKM YKa3aHHbIX PeakTOpOB OTHOCWUTEMbHO 3eMnM WU Mexay hasamu
ncnbltTateslbHbiM - OAHOMMHYTHBIM  MEPEMEHHbIM  HaNPs>KEHUAM, YKa3aHHbIM B
Tabmmuax 2-4, LOMKHO GbiTb NOATBEPXKOEHO PACYETOM.

3 WcnbiTaHve Nof AOXKAEM BHELLHEN U30MALMM 3NeKTPooGopyA0BaHUS, UMEIoLLEro
OCHOBHble aKTUBHbIE YaCTW, PacrofoXeHHble B MeTanrmMyeckoi oGomnouke K
nprcoeamnHsieMble Yepe3 CaMoCTOosTeNbHble BBOAbI, [OMYCKaeTcs He NPOBOAWTb,
€CI UCNbITaHne BHELLHEN n3onAumMm BBOAOB Mo AoX4eM NpoBeeHO OTAerNbHO.
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4.15.3 TunoBoe wcnbiTaHWe [AOMKHO ObiTb NPOBEAEHO B Cry4ae W3MEHeHWs
KOHCTPYKLIMW ~ M30MALMM WM TEXHONOMMYECKOro  MpoLecca  W3roTOBIIEHWS
3MekTpoobopyAoBaHMS, a Takke 3aMeHbl MPUMEHSIEMbIX MaTepuaros, €crm
yKa3aHHble W3MEHEHWs! MOTyT CHU3UTb SNIEKTPUYECKYI MPOYHOCTb  U3OMSALIMK.
O6beM  UCMbITaHUA  yCTaHaBIMBAaeTCs  NPEAnpUATUEM-UTOTOBUTENEM B
33BVCMMOCTY OT XapaKTepa YNOMSHYTbIX U3MEHEHWIA.

MpymeyaHne - Ecnm KOHCTPYKLMS M TEXHOINOTMHECKUIA MPOLLECC M3TOTOBIIEHUS
M30MALMK, a Takke WX U3MEHEeHVe UIM 3ameHa MPUMEHsieMblX MaTepuaroB Ans
[aHHOro 3NeKTPoobopyAOBaHMS, NOANeXaLlero TUMOBOMY MCMbLITAHUIO B CBSA3W C
YKa3aHHbLIMI W3MEHEHWAIMM, WOEHTWUYHbI NepeyncrieHHbIM dhakTopam Ans Apyroro
GHEKTDOOGODyﬂ,OBaHMﬂ, BblAepXaBLlero Tunosoe (B T.M. B CBA3N C YyKasaHHbIMW
M3MEHEHUSIMI) WM NEepUOANYECcKOe WCMbITaHWe, TO MpOBeJEeHNe YKas3aHHOro
UcnblTaHus He TpebyeTcs.

4.15.4 TepvoguyecKkM UCMbITaHUAM MOQBEPraeTCA Kakablii BbiMycKaemblii Tun
3nekTpoobopyaoBaHMs, B CTaHAapTax Ha COOTBETCTBYWOLWME BUAbLI KOTOPOrO
ycTaHaBMBaeTcsl UX HeobxoAuMMocTb W nepuoguyHocTb. K nepuoanyeckum
UCMbITaHUSIM OTHOCSITCS BCe TPeBGOoBaHWS HACTOSLLEro CTaHAapTa, YCTaHOBMEHHbIE
ANa TUNOBbIX I/ICI'Il:ITaHVIVI, 3a UCKMIYEHNEM UCMbITAHWUIA:

- u3onALMM 06MOTOK CUMOBBIX TPAHCHOPMATOPOB HAMPSKEHNAMMN PO30BbLIX U
KOMMYTaLMOHHbIX UMMYbCOB;

- M30MAUMM  TOKOOrpaHu4ymMBarwWmMX W Oyroracsaumx peakTopos,
TpaHCGOPMaTOPOB HaMpskeHUst U ToKa, annapaTtoB, KOHAEHCATOpPOB CBA3W U
M30IATOPOB HaNPSXKEHNAMU rPO30BbIX MMMYbCOB,

- BHELLHEN M30MALMM CUIOBbIX TPAHCHOPMAaTOPOB, MeXAy KOHTaKTaMn OJHOo U
TOro e noroca pasbeguHUTENeN 1 NpefoXpaHUTENen Npy BbIHYTOM NaTpPOHE;

- U30MALMM 3NIEKTPOOBOPYAOBaHHS, YCTaHABMMBAEMOrO B 3KPAHUPOBaHHbIX
KOXyXax reHepaTopoB, a TakXe Ha ydacTkax Mexay reHepatopoM u obmotkon HH
NoBbILLALLEro TpaHcopmaTopa.

MpumeyaHns

1 ECnM KOHCTPYKUMSI U TEXHONOMMYECKWi A MPOLIECC W3rOTOBMIEHWSI W3ONSILMM
nognexawero nepuoau4eckoMy WCNbITAaHUKO [OaHHOro SHEKTDOOGOpy,ElOBaHVIH
MAEHTUYHbI KOHCTPYKLIMM W TEXHONIOMMYECKOMY MpOLLeCcCYy W3rOTOBMEHWUSI [Apyroro
3MeKTPooB6opyAOBaHNS, paHee BbIAEPKABLLETO TUMNOBOE UCMbITAHWE (ECIM HE UCTEK
CPOK MEPUOAUYHOCTM) WM MEPUOAMYECKOe WCMbITaHWe, TO MpoBedeHUs
NEPUOANYECKOTO  UCMbLITAHWUA  M3OMNSALMM  [AaHHOTO  3MeKTpoo6GopyaoBaHus  He
TpebyeTCs [0 HaCTYMNeHWs Cpoka MPOBEAEHWS OuvepefHblX MNepUoANYEcKUX
UCMbITaHUA.

2 ECrv B KOHCTPYKLUM A@HHOTO 3r1eKTPO06OpYA0BaHUS He MPOU3OLLITO U3MEHEHWI,
BIMSIIOLLMX HA MPOYHOCTb BHELWHENH M3ONAUMW, TO NPOBEAEHUS NEPUOANYECKUX
UCMbITaHWA Noa AOXOEM He TpeGyeTcs.

3 lMeproamnyeckoe vcnblTaHWe U3OMALMK 3MeKTPoobopyaoBaHNA Ha CTOWKOCTb B
OTHOLLEHWM TEnnoBoro npo6osi He MpPOBOAMTCS, €CIM 3TO YCTaHOBMEHO B
cTaHgapTe Ha AaHHOe 3NeKTpoobopyaoBaHue.

4.15.5 Kaxapbin obpasel; 3nekTpoobopyAoBaHUs Mpu BbiNycke C NpeanpusiTus-
M3roTOBUTENSI AOIMKEH ObITb MOABEPrHYT MPUEMO-CAATOYHLIM WCMbITAHUSIM €ro
usonauun:

a) AN BHYTPEHHeN W3OoMALMM BCEX TUMOB 3neKTPooGopyaoBaHWs, Kpome
BHYTPEHHEN M30MALMM JIMHEHOrO KOHLLA LUYHTUPYIOLLMX PEaKTOPOB C HEMOJSHOW
I/ISOHHLII/IGIZ HeﬁTpanm - ucnbiTatenbHbIM OOHOMUHYTHBIM nepemMeHHbIM
HanpsixeHneMm B cootBetcTBuM ¢ 4.14, 54, 6.3, 7.3, 7.5, 8.3, 9.2.1, 104, 11.2.1,
11.36, 11.4,12.3.1, 12.3.3, 13.1.7, 13.1.8;

6) AN BHYTPEHHEN W3OMALUM JIMHEMHOrO KOHLA LUYHTUPYIOLLMX PEeakToOpoB C
HEeMomHow N3onALKein HeTpanu, BHyTPEHHeN U30MALMN NIMHENHbIX KOHLL0B 06MOTOK
BH 1 CH cunosbix TpaHcdopmaTopos (aBToTpaHcdopmaTopos) 750 kB n 06moTok
BH reHepaTopHbix TpaHCOPMaTOpOB AN aTOMHbIX  3ANEKTPOCTaHUMA -
HanpshkeHWeM MOJTHOTO FPO30BOrO MMMYMbCa B COOTBETCTBUM € 5.1.1;

B) AN BHYTPEHHEN M30MALUM CUMOBbLIX TPaHCOPMATOPOB U  LLYHTUPYIOLLMX
peaKkTopoB KnaccoB HarpspkeHusi 220 KB v Bbile - ANMTENbHBIM NEPeMEHHbIM
HanpshxeHnem B COOTBETCTBUM C 5.7

I') ana BHyTpeHHeI;I n30M1AU N KOHAEHCaTopoB CBSA3W, BBOLOB KMNacCOB HaMNpsiXXeHusi
110 kB wu Bbiwe, TpaHcopmaTopoB TOka, TPaHCHOPMAaTOPOB HAMpskeHUs C
TBEpAoON uU3onsLmelt KnaccoB HanpsbkeHust 3 KB v Bbille, a Takke 3anonHeHHbIX
XMOKUM WIM ra3o06pasHbIM - AUSNIEKTPUKOM C  SrieMEHTaMu fMTOW  U30oNsiLum
knaccoB HanpsbkeHust 110 kB v Bbiwe u maBHbIx Lenen KPY3 - nepemeHHbIM
HanpspkeHMEM € U3MEPEHVWEeM  XapaKTepuUCTWUK  YacTUYHbIX  paspsfoB B
cooTBeTcTBumM ¢ 5.8, 7.5, 10.5, 12.3.2 1 13.1.10.

MpumeyaHus

1 [onyckaetcs He NPOBOAWTL OTAENbHO NPUEMO-CAATOMHOE UCTIbITaHUe U3oNsALUN
yCTaHaB/MBaeMbIX Ha TpaHcopMaTopax, peakTopax v annapaTax BBOLOB KNaccoB
HanpsbkeHuss ot 3 o 35 KB, apMmupyembix NpeanpusiTUEM-U3TOTOBUTENEM
TpaHcdopmaTtopa, peakTopa WnM annapata, a Takke BBOAOB, CoGupaemMbix U3
yacTeil Ha Gake anekTpooBopyAOBaHMS, OrPaHUYMBAsACH NPUNOXEHUEM K BBOAAM
MCMbITATENbHOTO  OQHOMMHYTHOTO MEPEMEHHOTO HanpshkeHus TpaHcdopmartopa,
peakTopa WnM annapata npu NPOBEAEHUM NPUEMO-CAATOMHOrO WCMbITaHUS
nocrneaHux.



2 B 06beM NpreMo-cAaToYHbIX UCTbITaHU apopOBbLIX U3ONSTOPOB, yKasaHHbIN
B CTaHAapTax Ha 3TU U3OMATOPbl, UCMbITAHUE OAHOMUHYTHBIM MEPEMEHHLIM
HanpsHKEHMEM MOXET He BXOAUTb, MPW YCIOBWM YKasaHus [Apyroro crnocoba
NPOBEPKN  Ka4ecTBa W3rOTOBMEHUS W3OMSTOPOB, 3aMEHSIOLLETO  WCMbITaHWe
OAHOMUHYTHBIM HanpsikeHueM.

3 [JonyckaeTcsi He MNPOBOAWUTb MNPUEMO-CAATOMHbIE WCMbITAHWS  WU3OMALUM
coBpaHHbIX  TOKOOTPaHUYMBAIOLMX CyXUX peaKTopoB, a OrpaHU4MBaTbCst
UCMbITaHNEM UX U3ONSITOPOB.

4 [lonyckaeTcs He NpoBOAUTb NPUEMO-CAATOMHbIE UCMbITAHWUSA U3oNALMK Lienen
nepBuYHbIX coeguHeHun KPY npu pa3obLieHHOM (KOHTPOSIbHOM) M PEMOHTHOM
MOfIoXKeHUM BbIABWKHOIMO 3fIeMeHTa, a Takxe npu OTKMOYEHHOM MOSoXeHUn
pasbeuHUTENEN, NPUCOEAUHEHHbIX K LiensM MepBUYHbIX coeguHeHuin KPY 6es
BblABWXHbIX 3JIEMEHTOB.

5 [lonyckaeTcsi He MPOBOAWTbL MPUEMO-CAATOYHOE WCTbITAHWE W3OMALMU MexXay
KOHTaKTaMy OAHOTO U TOrO ’ke MOMca ra3oHanoNHEHHbIX BbIKMOYaTenen
NPUNOXEHNEM  HAMPsHKEHUSt MO MOANYHKTY @) K MOMHOCTbIO — COBpaHHOMY
BbIKIKOYATENIO WK, NPY NO3INIEMEHTHOM UCMbITaHUK, K MOAynsM (paspbiBam), a
OrpaHMuMBaThCsl  WUCMbITAHWEM  OLHOMWHYTHBIM  MEPEMEHHBIM  HaMpPsHXKEHUEM
OTAENbHBIX ~ W3ONMPYIOWMX — 4YacTeld Mopynei  (paspbiBOB) U MPOBEPKOM
COOTBETCTBUS YEPTEXaM M3OMALMOHHLIX PACCTOSHWA MEXOy PasOMKHYTbIMM
KOHTaKTamu Kagoro Moaynsi (paspbiBa).

370 JonyckaeTcs B Criydae, ecnv paHee NPoBeAeHHbIMU UCCIIeL0BaHUAMA 1
NepUoANYECKUMN  UCTIbITAHUSIMWA  MOAYNeR (PaspbiBOB) TOW e KOHCTPYKLMM
A0Ka3aHo, YTO NpY TakOM MeToAe KOHTPOSiA U3onsauun Bce NpoBepeHHble Moaynu
(pa3pbiBbl) BbIAEPHKMBAIOT UCTIbITAHUSE NO NOAMYHKTY a). MepeyveHb Moanexalyx
UCMbITaHMIO OTAEMbHLIX M30MMPYIOLLMX YacTern Mogynei (paspbiBoB), a Takxe
noanexalmx npoBepke M3oMSALMOHHLIX PAcCTOsIHUI [OMKeH ObiTb YCTaHOBMEH B
CTaHAapTe Ha BbikmouaTerb KOHKPETHOro Tvna.

6 [lonyckaeTcs He NPOBOAUTL MPUEMO-CAATOYHBLIE MCTbITAHUS M30MALUU Mexay
KOHTaKTamy OAHOTO U TOrO e MOJMca KOMMYTaLMOHHbIX annapatoB (Ans
ra3oHarnornHeHHbIX  BblKMtouatenem C  y4eToM MnpumedaHuss 5) u  mexay
TOKOBEAYLMMM YacTAMU COCEHWX MOMoCOB annapaToB, €CIM 3MeKTpudeckas
MPOYHOCTb YKa3aHHOW W30MALMM OnpefenseTcs BO3AYLWHbIMA WM MacrsHbIMU
NPOMEXYTKaMW W €CNM MPOBEPKOW YCTAHOBIIEHO COOTBETCTBME WU3OMSALMOHHBIX
paccTosHUIA YepTexam.

7 [onyckaeTcs Mo COIMacoBaHWio C NOTpeGuTenemM He NpPoOBOAUTL MPUEMO-
COATOYHblE UCMbITAHUA  ONUTENIbHBIM - MEePEeMEHHbIM  HanpsXXeHUeM  CUIoBbIX
TpaHcdopMaTopOB OTAEMbHBIX TUMOB Kracca HanpsbkeHus 220 kB. 3To gonylieHue
AOIDKHO OblTb  0BOCHOBAHO WCMbITAHUAMM  Ha npegnpuaTUn-n3roToBuTene
aHamnorMyHblX TPaHCKOPMATOPOB  [aHHOTO Kriacca HampsikeHUs W OnbITOM
aKcnnyarauum TpaHcdopMaTopoB paccmMaTpusaembIx TMnos [AaHHoro
npeanpuATUS-M3roToBUTENS.

4.16 loBTOpeHWe uCMbITAHWIA Ha npeanpusTUM-usrotosutene. McnbitaHne y
notpeburens

4.16.1 Mpu noBTOPEHUM No TpeboBaHMIO 3aKa3unka Ha NpeanpUATUN-U3roToBUTENE
uCnbITaHWA 3neKTp0060py,qosan;| no nporpamme npuemo-caaTo4HbIX ncnblTaHUn
UCMbITATENbHOE  HarpsbkeHne  (KpoMe  ANUTENbHOTO  MEPEMEHHOr0)  [OPKHO
COCTaBATb MO OTHOLLUEHWUIO K YCTaHOBMIEHHOMY B HacTOsLLEeM CTaHA4apTe 3Ha4YeHUio
UCMbITATENbHOTO HANPSHKEHNS:

- 100% - Ans anekTpoo6opyAoBaHUs BCEX BULOB KNAacCoB HaNpshKeHWs oT 3 Ao
15 kB 1 4NS KEPaMUYECKMX U30MNSATOPOB BCEX KNACCOB HAMPSKEHMS;

- 90% - Anst anekTpoobopyaoBaHUs, KpOMe KepamMU4eCcKnX U30NsATOPOB, KIaccoB
HanpsbkeHus ot 20 go 750 kB.

MpumeyaHue - YkasaHWe O CHUKEHUU UCMblTaTernbHoro HanpsbkeHus o 90%
HOPMMPOBAHHOMO 3HAYEHWs1 He OTHOCUTCS K WCMbITaHWSM, MOBTOPSIEMbIM Ha
NPeAnpPUATUN-U3TOTOBUTENE, BCNEACTBUE U3MEHEHUA W30MALMM, NPOU3BEAEHHBIX
nocrie YCnewHo MpoBEeAEHHOTO UCTbITaHUA AneKkTpoobopyaoBaHus, HanpuMep, B
CBA3W C 3aMEHOW y3na unu [eTanu, YTO MOITo MOBMUSITL Ha 3MEKTPUYECKYo
NPOYHOCTL M30MALUK 3NEeKTPOOGOPYAOBaHNS.

4.16.2 [lonyckaeTcs npoBedeHue Yy noTpebuTens WUCMblTaHWSt OOHOMMUHYTHbLIM
NepemMeHHbIM  HanpsxeHem  3reKTpoobopyAoBaHus, He BBOAMBLUErOCS B
3KCNNyaTaLuio U HaxoAsILWErocs B NPUroAHOM Anst paboTbl COCTOSHUM; NpU 3TOM
UCMbITATENbHOE  HanPsKeHWe  3MeKTPoobGopyAoBaHNA  (KPOME  KepamU4ecKux
M30M19TOPOB) He AOMkHO npeBbiwath 90%, a kepamuyeckux usonsatopos - 100%
UCMbITATENMbHONO  HanpsXXeHwsi, YCTAHOBMIEHHOr0 B [OaHHOM CTaHdapTe And
COOTBETCTBYIOLLETO 3rieKTpoobopyaoBaHus. B criyvae nposeneHusi y notpebutens
UCMbITaHUA 3NeKTPooOOPYAOBaHMS Kracca HanpsbkeHust Bbllwe, Yem 220 kB, a
CUroBbIX TpaHcopmaTopoB - Beilwe, YeM 110 kB, nporpamma vcnbiTanust (kpome
OTAENbHOro MCMbITaHNA 0BMOTOK knacca HanpsbkeHust 35 kB 1 Huxe) forkHa ObiTb
cornacosaHa c NpeAnpusATUEM-U3rOTOBUTENEM anekTpoobopyaoBaHus.
[rvMTensHOCTL NPUNOXEHUS UCMBITATENBHOMO HaNPsXeHWs fomkHa GbiTb He Gonee
1 MMH BHe 3aBMCUMOCTM OT BWA@ OCHOBHOW 30MALNN.

Mpumeyarue - Mpn OTCYTCTBMM y MOTpeBUTENnel UCTOYHWKA HanpsxeHus
MOBbIWEHHOW  4acTOTbl  WUCMbiTaHWe  TpaHcdopmatopa y  notpebutens
VHOYKTUPOBAHHBIM HaMpsikeHMeM [oMnyckaeTcst NposoauTb npu yactote 50 Iy
HanpsbkeHneM He Bbllle 1,3 HOMMHANLHOTO NPU ANMTENBHOCTY BbIAEPXKN 1 MUH.
Ons TpaHcopmaTopoB C  MarHMTONPOBOAOM M3 XOrOAHOKAaTaHoi  cTanm
NPeanpuATUe-U3roTOBUTENb  MOXET — YCTaHOBUTb  MeHbluylo, 4em 1  MuH,
[ANUTENbHOCTb BbIAEPXKM, HO He MeHee 20 €. OTO OrpaHUYeHVe ANUTeNnbHOCTU
[I0IDKHO BbITb YKa3aHo B CTaHAapTe Ha TpaHcopMaTopsl.



5 TPEBOBAHUA K U30onsdAunn CUNoBbIX
TPAHC®OPMATOPOB, SJNIEKTPOMAIHUTHbIX
TPAHC®OPMATOPOB HAMNPSAXEHUA U
PEAKTOPOB

* TpeboBaHWsi HACTOSILLErO pa3aena OTHOCSATCS, €CNN HE YCTaHOBIIEHO MHaYe, K
Kaxgon u3 ctopoH BH, CH n HH cunoebix TpaHcdopmaTopos. [Mog usonsuwveit
obmotok BH, CH, HH unm HeiTpanm OGMOTKM MOHUMAETCsl COOTBETCTBEHHO
nsonsuums ctopoH BH, CH, HH unun cTopoHsb! HeiTpany 06MoTKu.

5.1 TpeGoBaHUs K BHYTPEHHEN U30NALMM MPU HANPSXKEHWSAX MPO30BbIX UMMYIbCOB

5.1.1 BHyTpeHHsIS M30MsiUMA OTHOCUTENBLHO 3eMrM M Mexay dasamu (ans
TpexdpasHbIX TpaHCopMaToOpoOB WM PeakToOpoB) TPaHCGOPMATOPOB* U pPeakTopoB
[OMKHa BbIAEPXBATb MPUMOXKEHHbIE K JIMHEMHOMY 3axumy (B  TpexdasHbix
TpaHcdopMaTopax M peakTopax K KaxaoMy TMHEMHOMY 3aXuMy NOOYEpPenHO)
Kadon OBMOTKM HanpsikeHUst MOMHbIX W CPe3aHHbIX [PO30BbIX WUMMYNbCOB,
yKkasaHHble B Tabrmuax 2 (rpadel 3 1 5), 3 (rpadel 2, 3, 9 1 10), 4 (rpadsl 3, 4, 8 1
9) n 5 (rpadpa 2).

* Tpe6GoBaHUs K M30MIALMM TPAHCKHOPMATOPOB OTHOCSITCS!, ECIIN HE YCTaHOBIIEHO
MHa4e, K CUroBbIM TpaHcdopmaTopaM U 3reKTPOMarHUTHBIM TpaHcgopMaTopam
HanpPsHKeHUs.

MpvmeyaHme - [ina anekTponeyvHbIXx TPAHCEOPMATOPOB Kracca HanpshxeHus 35
KB, nopkrtoyaeMbix K BO3AYLWHON NMHUM drieKTponepeayun Yepes nNpoMexyTouHble
TpaHcopMaTopbl  (MpU  BLIMOMHEHUM COELUHEHWUSI Mexay 9NeKTPOMeYHbIM 1
NPOMEKYTOUHBIM TPaHCGHOPMaTOPOM kabernbHON BCTaBKOW UIM 9KPaHUMPOBAHHbLIM
TOKOMPOBOAOM), [IOMNYyCKaeTCsi yCTaHaBNMBaTb  UCMbITATEMbHbIE  HAMNPSHKEHUS
rPO30BLIX MMMYIbCOB HUXE, YeM ykasaHo B Tabruue 2. OTU CHWKEHHbIE 3HaYEHUs
[OMKHbl  YKasblBaTbC B CTaHAapTax WM TEXHWYECKWX YCroBMSX  Ha
3MEeKTPONeYHbIe TPaHCHOPMaTOophbI.

5.1.2 BHyTpeHHss um3onsums oBMOTOK KrnaccoB HanpspkeHust oT 3 go 35 kB
TpaHCcdopMaTopoB C MOMHON U3ONALUME HerTpanu Npu BbiBEOEHHOW HewTpanm
[OmKHa BblAepxuBaTh (KpoMe uchbiTaHust no 5.1.1) npuroxeHHble K 3axumy
HeﬁTpaﬂM HanpsikeHUsi NOJHbIX U Cpe3aHHbIX MPO30BbIX UMMYNbCOB, YKa3aHHble B
Tabnmuax 2 (rpadsl 3 1 5) n 5 (rpada 2).

Mpvmeyanve - Ecrv usonsumsi 06MOTKM BbINONHEHA OAMHAKOBO CO CTOPOHBI
HelTpanM MU CO CTOPOHbI NWHEMHOTO KOHLA, TO YKalaHHble B [aHHOM MNyHKTe
MCNbITaHUA JOMNYyCKaeTCs He NPOBOAUTL.

5.1.3 BHyTpeHHsis wu3oMAUMA CcOedMHEHHbIX B 3Be3Jy OOMOTOK KIaccoB
HanpsixeHnsa ot 3 go 35 kB TpexdasHbix TpaHCHOPMaTOPOB C MOSHOW M3onsumnen
HelTpanu npu HeBbIBEEHHO HelTpanu JoMmkHa BblAepXu1BaTh (KpOMe UCMbITaHNs
no 5.1.1) NpunoXeHHbIe K TPeMm 3MeKTPUYECKN COEAWHEHHbIM Mexay coboi
JIMHENHBIM 3aX1MaM 06 MOTKMN HaNPsHKEHUS MOJSHBIX PO30BbIX UMMYIIbCOB:

- ansa obmoTok knaccoB HanpsbxkeHust oT 3 Ao 15 kB - ykasaHHble B Tabnuuax 2

(rpaca 3) n 5 (rpacpa 2);

- Ans obmoTok krnaccoB HanpsbkeHust 20 u 35 kB - paBHble 105 n 140 kB
COOTBETCTBEHHO, A5 3MeKTPOO6opyA0BaHNS C HOPMATLHON N30NSLMEN.

5.1.4 BHyTpeHHs u3onsauusi 06MOTOK CUIOBbLIX TPaHCEOPMAaTOpPOB C HEMOMHOWM
usonsaLvein HeTpanu, AonyckaroLlelt paboTy ¢ pas3emrnieHnem HeuTpanu, JormkHa
BblAepHMBaTh (KpoMe ucnbiTaHns no 5.1.1) NpUNoXeHHble K 3axuMy HewiTpanm
HanPsHKEHUS NOMHLIX FPO30BbLIX MMMYILCOB, yKka3aHHbIe B Tabnuue 6 (rpada 4).

5.1.5 WcnbiTaHus u3onsuMM  OBMOTOK CyxWX CUFOBbIX TpaHCGOpMaTopoB,
TpaHCopMaTopoB HaMPsHKEHUSI W PeakTopoB (B T.4. BGETOHHbIX pPeakTopoB)
HanpsikeHUsiMN  TPO30BbIX UMMNYNbCOB AO/MKHbI NPOBOAUTLCA UCMbITATENbHbIMU
HanNpPsPKEHUSIMU M METOfamK, YCTaHOBMEHHbIMU AN BHYTPEHHeW U3onsLum
TpaHCKOPMaToOpoB M PEeakTopoB, HO WMMYNbCaMM Kak MOMOXUTENbHOW, Tak W
oTpULaTENbHON NOMAPHOCTM.

5.2 TpeGoBaHUs K BHELLHEN U30MALMM NPU HAaNPsKeHUsIX IPO30BbIX UMMNYIbCOB

5.2.1 BHewHss u3onsums oOMOTOK TpaHCOPMaToOpOB M PeaKToOpOB [OMmkHA
BblAEepXMBaTb HANPsikeHUs MOSHbIX PO30BbIX UMMYIbCOB, yKa3aHHble B Ta6nv||.|ax
2 (rpada 3), 3 (rpadbl 2 1 3), 4 (rpadbl 3 1 4) n 5 (rpadha 2).

5.2.2 BHelwHsiI n3onsums BbIBEAEHHON HeATpan o6MOTOK KIacCoB HamnpsikeHust oT
3 po 35 kB TpaHccopmaTtopoB C MOMHOW M3OMsSUMEN HerTpamM [orkHa
BbIAEPHKVBaTbL HaNPSHKEHUS! MOMHBIX MPO30BbIX UMMYNbCOB, YKa3aHHble B Tabnuuax
2 (rpacba 3) n 5 (rpacpa 2).

523 BHewHss M30MAUMA  BbIBEOEHHOW  HeWTpanm  OBMOTOK  CUIOBbIX
TpaHcdopMaToOpoB C HEMOMHON M30MsuMen HewTpanu, gonyckakolen paboty ¢
passemMrieHnemMm He|7|Tpan|/|, AOIPKHa BblAepXuBaTb HaNpsXXeHUA MNOMHbIX rPO30BbIX
MMMyrbCOB, yka3aHHble B Tabnvue 6 (rpada 4).



5.2.4 Mpun ncnbiTaHusx no 5.2.1-5.2.3 UcnbITaTensbHOE HanpsikeHue AOIMKHO GbiTb
MPUINOXEHO K UCTbITLIBAEMOW BHELLHEH 130Uy (BBOAY) OTHOCUTENBHO 3eMnu 1
[pYrvX BBOAOB TPaHCHOpMaTOpOB U peakTopoB.

5.3 TpeboBaHWst Kk M30MNALMUN NPY HANPSHKEHWSIX KOMMYTALIVOHHBIX UMMYTbCOB

5.3.1 BHyTpeHHss wu3onsiuMsi OBMOTOK  TpaHCopMaTopoB W peakTopoB
OTHOCUTENBHO 3eMIN A0IKHA BbIAEPXUBATL MPUNOXEHHbIE (HENOCPEACTBEHHO U
nyTeM WHAYKTUPOBAHWA B UCMbITbIBAEMOM TPaHCOPMAaTOpe) K MMHENHOMY 3axumy
obmMoTkn BH (B TpexdasHbix TpaHcdopmaTtopax K Kaxaomy JMHEMHOMY 3axumMy
NOOYEPEIHO) HANPSXKEHWUS) KOMMYTALIMOHHBIX UMMYNbCOB, ykasaHHbIe B Tabnuue 4

(rpacpa 10).

ns cunosbIx aBTOTPaHCGOpPMaTopoB ¢ o6MoTkamm BH knaccoB HanpsixeHus
500 n 750 kB ykasaHHOe ucCMbiTaHWe SIBMAETCS Takxe WCMblTaHWeM MW30MnALUn
obmoTku CH (HH) knaccoB Hanpsikenust 330 u 500 kB; npu aTom nepekntoyarterns
yucna BWUTKOB [OSKEH ObiTb YCTaGHOBIIEH B Takoe MOSIOXeHWe, YTobbl
paccunTaHHoe no Ko3ULUEHTY TpaHCGOPMALIMM HaNPsKeHWe KOMMYTaLMOHHbIX
MMMyrbCOB Ha NMHelHoM 3axume o6moTku CH (HH) 6bino kak MoxHO Grike k
3Ha4yeHnsIM, ykasaHHbIM B Tabrmue 4 (rpadba 10) ansa knaccos HanpsbkeHust 330 unu
500 kB.

5.3.2 BHyTpeHHsis usonauus mexay asamm OGMOTOK TpexdasHbiX CUIOBbLIX
TpaHCKOPMaToOpoB  AOIKHA  BblAEPXMBATb  HaMPsHKEHWSt  KOMMYTALVOHHbBIX
MMMyrbCOB, yka3aHHble B Tabrmue 4 (rpada 11).

WcnblTaHne No AaHHOMY MYHKTY [JOMYycKaeTcsi NPOBOAUTL OAHOBPEMEHHO C
UCMbITaHNEM BHYTPEHHel U30MALUKM OTHOCUTENbHO 3emmm no 5.3.1.

Mpumeyanue - [lonyckaeTCs CHUXEHWE HaMpsKeHUs!, ykasaHHoro B Tabnuue 4
(rpacpa  11), 4O MONYTOPHOrO  3HAYEHWS  WUCMbITATENBHOTO  HaMPSXKEHUs
OTHOCUTENBHO 3eMnu, ykasaHHoro B Tabrmmue 4 (rpadia 10), npu npoBefeHun
ucnbiTaHusa no metonam FOCT 22756.

5.3.3 BHelHss n3onsuus o6MOTOK CUMOBbIX TPaHCOPMAaTOPOB U LLYHTUPYHOLLMX
PEeaKkTopoB OTHOCWUTEMNbHO 3eMrM (BO3AYLHbLIE W3ONSLIMOHHBIE MPOMEXYTKU) B
CYXOM COCTOSHAW [OMKHA BbIAEPXMBATb  HAaMPshKeHUs  KOMMYTaLMOHHbBIX
MMNynbCOB, ykasaHHble B Tabnuue 7 (rpada 5).

5.3.4 BHewHss usonauma mexay dasamu (BO3ayLHble NPOMEXyTKM) 0BMOTOK
TpexdasHbIX CUMOBLIX TPaHCOPMaTOPOB  [OMKHA BblAEP¥MBATb B CYXOM
COCTOSAHUM HaNPsXKeHUsA KOMMYTaLMOHHbIX UMMYNbCOB, yKadaHHble B Ta6nvu.|,e 7

(rpacpa 6).

Mpu aToM K 3axxmmam o6enx a3 AOMKHbI BbiTb MPUNOXEHbI UMMYTbChI Pa3HbIX
NOMApPHOCTEN  C  MaKCUManbHbIMW — 3HAYEHWSIMM,  PaBHbIMW  MOMIOBUHE
UCMbITATENbHOTO HAMPsPKEHUs!, Tak 4TOObl K W3onAuMM mexay dasamu Gbirno
NPUMOKEHO HOPMUPOBAHHOE UCTIbITATENBHOE HaMPSHKEHME.

5.4 TpeboBaHus K BHyTpeHHEN W30MALMM NPU  OLHOMUHYTHOM MNEepeMeHHOM
HanpspKeHn

54.1 BHyTpeHHsIl W30MALUMA Kaxoon w3 0oBMOTOK  TpaHCcGopMaTopoB U
LUYHTUPYIOLLMX U [YroracsiLux peakTopoB C MOMHOM U3onsLMeit HeiTpany, a Takke
BHYTPEHHAS  M30MAUMs OBMOTKM  TOKOOTPaHUYMBAIOLLMX —PEeaKTOpoB  [JOrbkHa
BblAEPXVBaTb OTHOCUTENBHO 3EMMN U APYrUX OGMOTOK MPUMOXEHHOE OT BHELLHEro
UCTOYHMKA UCNbITaTeNlbHOE OQHOMUHYTHOE HanpshkeHue, ykasaHHoe B Taﬁnmuax 2
(rpadha 7), 3 (rpadba 11 unm 13), 5 (rpadba 4), a Takxe nyHkTax 5.4.6, 5.4.7 nnm 5.4.8.
YacTu pacLuenneHHo 06MOTKM AOMMKHBI paccMaTpyUBaTLCS Kaxaas kak oTaernbHas
obmoTKa.

5.4.2 BHyTpeHHsI® wu3onauMsi 0BMOTOK TpaHcopMaTopoB W Ayroracsilumx
peakTopoB C MOSHOW n3onauuein Heiitparm obmoTtkn BH pomkHa BbigepxvBaTth
ucnbiTaHe (kpome McnbiTaHus no 5.4.1) O4HOMUHYTHBIM HanpsXeHUEM, paBHbIM
,ELBOVIHOMy HOMUWHANbHOMY HanNps>KeHUto U UHOYKTUPOBAHHbLIM B UCMbITbIBAEMOM
TpaHcdopMaTope U peakTope.

5.4.3 BHyTpeHHsis n3onauus o6MOTOK KraccoB HanpsbkeHusi oT 110 go 750 kB
CUMOBbLIX TpPaHCKOPMATOPOB C HEMONHOW u3onauvein Heutpanm obmoTtkm BH
[OMKHa BblAEpHVBaTb OAHOMUHYTHOE HamnpsikeHWe, MHAYKTUPOBaHHOE MOMHOCTLI0
UMM YaCTMYHO B UCMbITbIBAEMOM TpaHccopmatope. [pu aToM  HanpsbkeHve
TIMHEMHOrO KOHLI@ WCMbITbIBaEMON OBMOTKM OTHOCUTENBHO 3eMnU [OMmKHO GbiTb
paBHO ykasaHHomy B Tabnuue 3 (rpacba 11) unm 4 (rpadpa 13).

B TpexdasHbix TpaHcdopmaTtopax ¢ obmoTkoi BH, pacnonoxeHHoi CHapyiu
ocTanbHbIX 06MOTOK, M3onsAuus Mmexay obmotkamm BH cocegnux das pomxHa
BblAEPXKVBaTb OAHOMUHYTHOE HaMpsikeHWe HE MeHblue ykasaHHoro B Tabnuue 3
(rpadba 12) nnm 4 (rpacba 14), NPUNoXeHHOe MeXay NMHENHBIMU 3aXX1MaMn 06MOTOK
BH cocegHux dhas.

Ecnm npu ucnbiTaHuM MO HacTosiEMy MyHKTY u3onsiumm obmotok BH
aBTOTPaHC(OPMaTOPOB  BO3HUKAIOWME HA JIMHEWHOM KoHue o6motkm CH
HanpshkeHVsi He MeHblUe ykasaHHbIX B Tabmmue 3 (rpacha 11) unm 4 (rpacha 13), To
ucnbiTaHne wmnlonauun obmoTkm BH aBnsetcs Takxe ucnbiTaHUem unsonayum
ob6moTk CH; B MpOTUBHOM Criyyae ucrblTaHne msonsuum obmoTtku CH aomkHo
6bITb NPOBEAEHO OTAENLHO.

WM3onsumsa obmotok HH TpaHcdopmatopos 1 o6motok CH ¢ nonHoi usonsumen
HeiiTparM  TpaHcdopMaTopoB  (MCKMKYas  aBTOTpaHCGopMaTopbl)  AorpkHa
BblAEPXVBaTL HaNpshkeHWe, NPUMOXEHHOE OT NMOCTOPOHHETO WCTOYHWKA, COrMacHo
5.4.1.

MpumeyaHus
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1 Mpn ucnbITaHUsX (TUNOBbLIX, NEPUOANYECKNX W NMPUEMO-CAATOYHBIX) U3ONSLIMM
obmoTkn  knacca HanpsbkeHuss 110 kB ogHodasHbix M TpexdiasHbiX
TpaHCKopMaTopoB  AOMYCKAeTCsl CHbkeHWe, HO He 6Gornee uem Ha 8%,
UCMBITATENbHOTO HAMPSXKEHUS! U3ONALIMN NIMHEHOTO KOHLIA OGMOTKM OTHOCUTESTbHO
3emnu, ecrm 6e3 3TOro CHWDKEHWS! HanpsbkeHe OTHOCUTENbHO 3eMIU Kako-nmbo
OBMOTKM UIM HarnpsbkeHne Mexay cocefHUMU oBMOTKaMu, pacronoXeHHbIMU Ha
OfHOM W TOM >e CcTepxHe, npeBbicuno 6bl 105% wnu HanpsbkeHve Mexay
obmoTkamu coceqHux a3 npesbicuno 6bl 110% COOTBETCTBYIOLIErO 3HAYEHUS
UCMbITATENbHOTO HanpskeHusi, ykasaHHoro B Tabnuue 3 (rpada 11 nrm 12). Mpu
3TOM M30MIALUUSA JIMHENHOTO KOHL@ OBMOTKW OTHOCUTENbHO 3emMnn JomkHa GbiTb
paccunTaHa Ha MOMHOE 3HAYEHWE WCMbLITATENbHOMO HaMpsHKEHUs, ykasaHHOro Ans
Hee B Tabmmue 3 (rpacpa 11). Ans TpexdasHbix TpaHcopmaTopoB (kpome
aBTOTPAHCKOPMATOpPOB)  YKa3aHHOE B 3TOM  MPUMEYAHUM  CHUXEHUe
UCMbITATENBbHOTO HaMNpsKeHWst [ONyckaeTcs Ans NWMHeNHoro KoHua obmoTku BH
TOMbKO CpeAHelt Mo PacnonioXeHWo Ha MarHuTonposBofe ¢asbl W, Kpome Toro,
TOMbKO B Cry4ae, eCnv MarHUTHasi cuctema TpaHcdopmaTopa Hepa3BeTBIIeHHas.

2 [lpy npvemo-cOaTouHOM  UCMbITaHUM  aBTOTPaHCGOPMATOPOB  COMAcHO
HacTosILLEMY MNYHKTY [OMYCKAeTCs CHWKEHWE WCMbITaTeNbHOrO — HanpsikeHWs
TIMHENHOTO KOHLa ObLLelt OGMOTKMU NO CPaBHEHWMIO C HOPMUPOBAHHBIM 3HAYEHVEM
He 6ornee yem Ha 15%.

544 WcnbitaHme cormacHo  54.3  BHYTpeHHel  U30MALWMWM  CUIOBbLIX
TpaHcdopMaTopoB (KpoMe aBTOTpaHCopMaTopoB) AOMKHO BbITb NPOBEAEHO Tak,
4TOGbI OMpefeneHHoe pacyeTHbIM NYTEM HaNPSPKEHUE MEXAY MMHENHBIM KOHLIOM
o6MoTkv BH v Grivkaiummm kK Hemy TouKammn cocefiHeit 0OOMOTKM, pacronoXeHHoM
Ha TOM Xe CTEepPXHE U HOPMarbHO INEKTPUYECKU HE COEAWHEHHON C OBGMOTKaMu
BH, 6bino paBHo ykasaHHoMmy B Tabnvuax 3 (rpada 11) n 4 (rpada 13). [ormkHbl
ObiTb TaKke BbiNONHeHbl TpeboBaHusi 5.4.3 0 3Ha4eHUM UCMbITATENbHOIO
HanpshkeHusi TNUHENHoro KOHUa MCMbITbIBAEMOV OGMOTKM OTHOCUTENBHO 3emMnu, a
Takke - Ana TpexdasHbix TpaHcdopmaTopoB - Mexay obmoTkamu BH cocepHmx

das.

Tpe6osaHV|e HacToALLero NyHKTa npeabsBrseTCcs TOMbKO B TOM criyyae, eciv
Mexay IMHEeMHbIM KOHUOM o6MoTkM BH u Grvkaidvmu Toukamu cocepHen
06MOTKM He pacnoroxeHbl YacTn obmoTtku BH.

Mpumeyanue - Mpu ncnbiTaHUsAX n3onsauum o6MoTok knacca HanpsbkeHust 110 kB
[0MYCKAETCS CHKEHWNE UCTIbITATENbHOMO HANPSHKEHNS B CIIeAYIoLWMX Cry4asx:

a) Ans obMOTOK C BBOAOM NoCepeavHe MpyU MPUEeMO-CAATOYHBIX WCTbITAHWUSAX
[OMyckaeTCa CHIkeHMe, Ho He Gornee YeM Ha 8%, UCMbITATENbLHOMO HanpshxeHWs
MEXAY NMHENHBbIM KOHLIOM OBMOTKM 1 BrvxaiilluMm K HeMy TOYKamu cocefHein
obMoTKY;

6) Ans o6GMOTOK C HelTpanblo NocepeanHe, UMELLMX ABe napannenbHble BETBU,
PacnosioxeHHble Ha OIHOM W TOM e CTepXHe MarHUTonpoBoAa TpaHcdopmaTopa,
Npy NPUEeMO-CAATOUHBIX UCTIbITAHWSIX [LOMYCKAETCs CHIbKEHWe, HO He Gonee Yem Ha
8%, MCMbITATeNbHOTO HaMPsXKEHWst  MeXAy JIMHEWHbIM  KOHLOM OfHOW 13
napannenbHbiX BeTBE OOMOTKM U OrvpkallMMM K Hemy TovKamu cocefHen
obmoTKM;

B) npu TUNOBbIX, NEPUONYECKNX U NMPUEMO-CAATOYHbLIX UCMNbITAHWUAX 40MyCKaeTCs
CHWXEHWE (3HAaYEHNE CHKEHUSI He OrpaHUYMBaETCs1) UCTbITATEeNbHOTO HanPsKeHUs!
MexXay NMHEVHBbIM KOHLIOM OBMOTKM ¥ BrpkaiMmn K Hemy TouKamu cocepHen
0BMOTKM, ecrm 6e3 3TOTO CHWKEHUS HarpsikeHUe OTHOCUTENbHO 3eMiu ApYrux
TOo4Yek 0OMOTOK npesbICUIIO Obl HOPMMPOBaAHHOE AN HUX UCNblTaTensHoe
HanpsbkeHve. Mpy 3TOM M3oMALUA MeXOYy JMHEWHbIM KOHUOM o6moTku BH wu
GrvkaniLMMK K HEMY TOYKamu coceaHel o6MOTKM AomkHa BbiTb paccyuTaHa Ha
MofHOe 3HaYeHue ykasdaHHoro Ans Hee B Tabrmuax 2 (rpada 7), 3 (rpada 11) n 4
(rpacba 13) MCnbITaTENbHOTO HaNPSHKEHUS.

545 Tpn npuemMo-caaTouHbIX UCMbITaHMSX cormacHo 543 un 544
TpaHcdopMaTopoB (aBTOTpaHCOPMaTopoB) KNaccoB HanpsbkeHus 220 kB u Hke,
UMEIOLLWX OfHY WIM HECKONMbKO OBMOTOK C HEMoNHOW M3onsAuuen HerTpanm,
UCMbITATENbHOE KPATKOBPEMEHHOE MEPEMEHHOE HamnpshkeHWe 3STUX O0BMOTOK
[OMKHO onpeaensaTees no obmotke BH. Mpu atom gonyckaetcs o6motky CH (HH)
HE UCMbITbIBATL CBOMM HOPMUPOBAHHBIM WCMbITaTENbHBIM HanpskeHrem. [Mpu
Hanu4nn perynmpoBaHnsa Hanps>keHUs nepeknioyartens Ynucra BUTKOB OSmKeH ObITb
yCTaHOBNIEH B Takoe MOMoXeHWe, 4ToObl paccuuTaHHoe Mo  Ko3adhdMLMEHTY
TpaHcdopMaLun HanpsixeHne Ha nuHerHoMm 3axume o6motkm CH (HH) 6bino kak
MOXHO Grvbke K 3HauYeHusiM, ykadaHHbiM B Tabrmue 3 (rpadbl 11 u 12) um 4
(rpacbl 13 1 14).

5.4.6 Vsonauus obmoTkn HH (umetolen HoMUHanNbHOe HanpsxeHune Hke 3 kB)
CUroBbIX TpaHCGOPMaToOpOB OTHOCWUTENBHO 3eMIM M Apyrux OBMOTOK AormkHa
BblAEPXVBATb  MPUMOXKEHHOE OT  MOCTOPOHHErO  MCTOYHUKA  OAHOMWHYTHOE
HanpspkeHue, paBHoe:

a) 5 kB - anst TpaHcopMaTopoB € HOpMarbHO u3onsuuen obmoTku BH;

6) 3 kB - ans TpaHcopmMaTopoB ¢ 06 ner4eHHon usonsumen oomMoTku BH.

54.7 Vsonsuma  BTOpPWMYHOM  OBMOTKM  TpaHCCOPMaTOPOB  HaMpshKeHWs
OTHOCUTENBbHO 3eMIn U Apyrnx 0BMOTOK AOKHa BblAepXuBaTb NPUITOXEHHOE OT
NOCTOPOHHETO UCTOYHMKA OAHOMUHYTHOE HanpshkeHne, paBHoe 2 kB.

5.4.8 VsonAuusa curHanbHoi OBMOTKM 3a3eMNsiOLLMX PeakTopoB OTHOCUTESbHO
3eMIM 1 OCHOBHOW 0BMOTKM AO0mkHa BblAepXuBaTb NPUIOXXeHHOe OT NOCTOPOHHEro
MCTOYHMKA OFHOMUHYTHOE HanpshxeHue, pasHoe 2 kB.



5.4.9 BHYTpeHHsIi M30MsiLWSt  BbIBEAEHHOW HeWTpanM OOMOTKM  CMMOBbIX
TpaHcdopmaTopoB knaccos HanpsbkeHust 110, 150 n 220 kB ¢ HenonHow nsonsuven
HeliTparu, Aonyckawlwas paboTy C  pas3emrieHeM HewTpanu, [ormkHa
BblAEPXVBaTb OAHOMUHYTHOE HanpsixXeHue, ykasaHHoe B Tabnvue 6 (rpadpa 2).

5.4.10 BHyTpeHHsIS M30MsauMsi HelWTpanm OBMOTKM CUMOBbIX TpaHcopmMaTopoB
KnaccoB HanpsbkeHust oT 110 go 750 kB, He gonyckatolas paboTy ¢ passemneHem
HeliTpanu, AOSkHa BblAEPHVBATL WCMbITAHWE OAHOMUHYTHBIM - HaMpsKeHneMm,
3HaYeHMe  KOTOPOrOo  [AOMKHO ObITb  YCTAGHOBNEHO B  CTaHgapTax Ha
TpaHcopMaTopsl.

5.4.11 BHyTpeHHss m3onsiuus o6mMoTkm BH TpaHdopMaTopoB HanmpspkeHusi, B T.4.
KackafHblX, C HEMOMHOW W30NALMEN HeATpanu LOmkHa BblAepXUBaTL UCMbITaHWE
OLHOMWHYTHBIM HanpsbkeHMeM npu  Bo30yxaeHWn co cTopoHsl BH wmm HH
UCMbITbIBAEMOro  TpaHcdopMatopa.  McnblTaTenbHoe HanpskeHUe  JMHERHOro
KOHUa 06MOTkM BH OTHOCWUTENbHO 3emMmy AOMKHO GbiTb paBHO yka3aHHOMY B
Tabmmuax 2 (rpadwa 6), 3 (rpadpa 13), 4 (rpadpa 15) n 5 (rpada 4).

Wzonsaumns  HeiiTparm  obmoTtkm BH  pomkHa  BbigepivBaTb  MCMbiTaHue
OAHOMUHYTHBbIM  HanpsbkeHWem, MNPUIIOKEeHHbIM OT  MOCTOPOHHEro WUCTOYHMKA.
3HayeHVe UCMbITATENbHOTO HAMPSHKEHWS JOMKHO GbITh YCTaHOBNEHO (HE MeHee 2
kB) npeanpusTMemM-u3rotoBuUTENEM U yKasaHO B CTaHAapTe Ha TpaHcdopMaTopsl
HanpsHKeHUs!.

Mpn uncnbiTaHuM TpexdasHblX TPaHCGOPMATOPOB HAMPsSKEHWs! KNaccoB
HanpsixeHus ot 3 go 35 kB ¢ HenonHoi usonsumen HelnTpany JorkHa GbiTe Takxke
ucnblTaHa usonsums mexay obmotkamm BH cocegHux a3 HanpsbkeHuem He
MeHbLLe ykasaHHoro B Tabrmuax 2 (rpacba 6) n 5 (rpadpa 4).

5.4.12 BHYTpeHHsIt M30Msiunsi OOMOTKM LLYHTUPYIOLLWMX PEeaKTOpOB C HEMosHoM
usonsAuvenn  HelUTpanm  AormkHa  ObiTb  paccuyuTaHa Ha  COOTBETCTBUE
UCMbITATENLHOMY HANPSHKEHWIO NIMHENHOTO KOHLIA OGMOTKM OTHOCUTENBHO 3eMMn U
mMexay dasamu, ykasaHHomy B Tabrmuax 3 (rpadbl 11 1 12) n 4 (rpacel 13 1 14).

M3onsuvs HeiTpanu o6MOTKM LLYHTUPYIOLLMX PeakTOPOB AOMKHA BblAEPKMBaTbL
OAHOMUHYTHOE HanpsbkeH1e, MPUIOXEHHOE OT MOCTOPOHHETO UCTOYHMKA. 3HaueHe
UCMbITATENbHOrO HaMpshkeHUs AOMKHO OblTb YCTaHOBMEHO B CTaHaapTe Ha
peakTopbl.

5.5 TpeboBaHusi K BHELHEN M30NALMM (BO3AYLHLIM MPOMEXYTKaM) Npy NnaBHOM
nofgbemMe NepeMeHHOro HanpshkeHUs

55.1 BHewHss wu3onAauus  (BO3AYLWHbIE MPOMEXYTKM) OBMOTOK — CUIOBbLIX
TPaHCOPMaTOPOB U LLUYHTUPYIOLLWMX PEaKkTOPOB OTHOCUTENIbHO 3eMnM [oSmkHa
BbIAEPHMBATL B CYXOM COCTOSIHUM HanpshkeHve, ykadaHHoe B Tabnmue 7 (rpadha 3).

MpymeyaHue - YkasaHue HacTOsLLEro MyHKTa AN CyXux TpaHcdopmaTopoB
OTHOCWTCS TOMBbKO K U3OMsLMM BHE OBMOTOK: OTBOAOB, NepekniovaTens, BBOAOB,
OT TOKOBEYLLMX YacTel A0 Koxyxa 1 T.4,.

5.5.2 BHewHss usonauvsi (Bo3adylUHble NPOMEXYTKM) Mexay dasamy CUIOBbIX
TpaHCcopMaToOpOB U LLYHTUPYIOLLWMX PeakTopoB KnaccoB HanpsbkeHus 150-220 kB
[OMKHa BblAEpX1BaTb B CyXOM COCTOSIHUM HanpsixeHue, ykasaHHoe B Tabnuue 7

(rpacba 4).

5.5.3 BHelwHsisi u3onsuus (BO3dylUHble NPOMEXyTKM) HelTpann obmoTtku BH
CUMOBbIX TPaHCOPMAaTOPOB OTHOCUTENBHO 3eMrn 1 Mexay dasamu 110, 150 n 220
kB ¢ HenonHoit msonsAuven HeiTpanu, Aonyckatollein paboty ¢ passemrieHvnem
HeliTpanu, JOoIkHa BbIAEpPXUBATb B CyXOM COCTOSIHAM HanpsbkeHusi, paBHble 135,
195 1 280 kB coOTBETCTBEHHO.

5.6 TpeboBaHus K BHELHEN W3OMALMM MPU  OOHOMUHYTHOM MNepeMeHHOM
HanpskeHn

5.6.1 BHewHss n3onauus TpaHCopMaTOpPOB HaMpshXeHUsA KaTeropum pa3mMeLLeHns
1 porkHa BblAEPXMBaTL MNOA AOKAEM HanpsbkeHue, ykasaHHoe B Tabnuuax 2
(rpacpa 9), 3 (rpacba 13) unm 5 (rpadpa 6).

5.6.2 BHelwHsist n3onauusa HerTpanm obmoTkv BH cunosbix TpaHcdgopmaTopos 110,
150 n 220 kB c HenmomnHoW wu3onALMEn HeidTpanu, Aonyckawoowen paborty c
pa33eMrieHneM HelUTpanm, JOIkHa BbIAEPXMBATL B CYXOM COCTOSIHUM HanpshkeHue,
ykasaHHoe B Tabnuue 6 (rpadha 2).

5.7 TpeGoBaHuA K BHYTPEHHE W30MALMM CWIOBbIX TpaHCcAOpMaTopoB U
LUYHTUPYIOLLMX PEeaKTOpOB KraccoB Hanpskenus 220-750 kB npu ammrensHom
NePEMEHHOM HanpsikeHUn

571 WcnbitaHne pomkHo npoBoautbest No [OCT 22756  npunoxeHuem
HEMOCPeACTBEHHO ~ WM NyTeM  MHAYKTUPOBaHUS B WCMbITbIBAEMOM
TpaHcdopmaTope K JMHenHoMy 3axumy obmoTku BH cunosoro TpaHcdgopmatopa
VMK LLYHTUPYIOLLIErO peakTopa HanpshkeHwsl, ykadaHHoro B Tabnmue 8 (rpadbl 2 u 3).

,ElJ'II/ITeJ'IbHOCTb BblAEPXKN UCNbITATENbHOIO HanpsXXeHUst 0OorpkHa ObITb npn
TUNOBBIX UCMBITAHUSX 1 4; NpU  NPUEMO-CAATOYHbIX  WCMbITAHWAX — Ans
anekTpoobopyaoBaHus knaccoB HanpsbkeHnst 220-500 kB AnUTEnNbHOCTL BbAEPXKM
norkHa 6bITb He MeHee 0,5 4, Ans knacca HanpsixeHust 750 kB - He meHee 1 4.
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5.7.2 CunoBoii TpaHCGOpPMaTop WNM LUyHTVPYIOLWMIA peakTop, NpW UCMbITaHUn
KOTOPOro WMHTEHCWMBHOCTb 4acTUYHbIX Pa3psifoB BO BHYTPEHHeW W30onsuun Ha
CTOPOHE WCMbITbIBaEMON 0BMOTKM He MpeBbiCUNa HOPMUPOBaHHYIO, paBHyo 3:10

-100 Kn, npu ucnbiTaHny ArmMTenbHBIM NEPEMEHHbIM HampsbkeHeM, paBHbiM 1,4
Uﬂpf\g, wm  5-10-10  Kn npu uchbiTaHUM  ANMTENbHBIM - MepeMeHHbIM

HanpsbxeHneMm, paBHbiM 1,5 U}(p ! \@, CYUTaEeTCs BblAEPXaBLUMM UCMbITAHKE.

B cnyyae npeBblLLEHNS HOPMUPOBAHHON MHTEHCUBHOCTW YaCTWUYHbIX pa3psiioB
OUeHKa pes3ynbTatoB WCMbITaHUA [AO/kKHa NPOBOAUTBCA B COOTBETCTBUM C
npurnoxexvem B.

5.8 TpeboBaHus Kk BHYTPEHHeW W30MsALUM 3NEKTPOMAarHUTHbLIX TpaHcdopMaTopoB
HanpskeHust Npu  nepemMeHHOM HanpsibkeHuM C  U3MepeHueM WHTEHCUBHOCTU
YaCTWYHbIX pa3psiaos

5.8.1 BHyTpeHHsIA 130nauus 3neKTPOMarHUTHbIX TPaHCGOPMaTOPOB HaMNpsHKeHUs C
NUTOR N BYMaXHO-MacNAHON U3oMnALMen KnaccoB HanpskeHns 3 kB u Bbiwe, a
knaccoB HanpskeHnst 110 kB 1 Bbile, Tawke 3anofHEHHbIX XMWAOKAM Unn
ra3oobpasHbIM AVANEKTPUKOM C 3MeMeHTamMu NUTON u3onsauuu, AomkHa ObiTb
UCMbITaHa NPUMOXKEHNEM NEPEMEHHOTO HAMPSKEHWS C U3MEPEHNEM VHTEHCUBHOCTW
YaCTWYHbIX Pa3psaoB.

5.8.2 VcnbiTaHne [OMKHO NPOBOAUTLCS MPUIIOKEHUEM HEMOCPeACTBEHHO W
nyTeM UHOYKTUPOBaHUS B UCTIbITLIBAEMOM TPaHCGOPMAaTOPe K JIMHEHOMY 3axumy
ob6MoTku BH HanpsbkeHus cornacHo ykasanusm 4.10.2.

TpaHcopmaTop cuMTaeTCs BblAEpXaBLWMM UCTbITaHWe, eCl MHTEHCUBHOCTb
YacTUYHbIX paspsaoB, U3MEPEHHas Npu CHWKEHHOM 3HaYeHUW HanpsbkeHwus, He

npesbicuna 5-10-11 Kn gns tpaHcdopmaTtopos ¢ TBepaon usonsuven um 10-11
Kn ans TpaHcopmaTopos ¢ MacnsiHoON U3onsLMen.

Mpumeyanme - o 01.01.99 gonyckaeTcs UCMbITaHWE C U3MEPEHNEM HaCTUYHbIX
pa3psiioB  MpOBOAWTL  BbIGOPOYHO COMMACHO  yKasaHWsM  CTaHAApToB  Ha
TpaHchopMaTopbl OTAENbHBIX TUMOB.

6 TPEBOBAHUA K U30JIALIUN EMKOCTHbIX
TPAHC®OPMATOPOB HAMPAXEHUA

6.1 VcnbITaHnsi EMKOCTHBIX TPaHCGOPMaTOPOB HaMPsiKeHWs1 AOMKHBI COCTOSTL U3
ncnblTaHun oTAenbHO AeruTens HanpsXXeHust U OTAerlbHO 3NeKTPOMarHUTHOro
yCTpOWCTBa TpaHcdopmarTopa.

6.2 [lenMTenu HanpskeHWsi eMKOCTHbIX TpaHCOpMaToOpOB HanpskeHUsi [OIDKHbI
BblAEPXMBATb UCMNbITAHUA HaNpsXKeHUsMU U MeTodamu, YKasaHHbIMW - AnA
KOHZIEHCAaTOPOB CBS3M.

6.3 OnekTpoMarHWTHblE YCTPOMCTBA €MKOCTHbIX TPaHC(hOpMaTopOB HaMpshKeHWUs
AOIMKHbI ObiTb  UCMbITAHbI  UCMbLITATENbHLIMU HanpsbkeHusMn  BCexX BUAOB,
YCTaHOBMIEHHbIMW ANs1 SMIEKTPOMArHUTHOMO TpaHcdopmaTopa HanpsikeHust Ans
Knacca HarpsbkeHWsi, COOTBETCTBYIOLLETO MEPBUYHON CTOPOHE EeMKOCTHOro
AEenuTens HanpsKeHNs.

VcnbiTaTenbHble HanpsXeHUst SIeKTPOMArHUTHBIX YCTPOWCTB AOMKHbI BbiTh
YCTaHOBNEHbI  MPEeAnpPUATUEM-U3FOTOBUTENEM W ObiTb HE HWKe 3HauYeHus,
ornpeaeneHHoro Mo KodMLIMEHTY [erneHUs eMKOCTHOTO — JgermTens ot
UCMbITATENbHOTO HANPSHKEHUS], YKa3aHHOTO ANs KnaccoB HanpshxeHus Ao 500 kB B
Tabnmuax 2 (rpadel 3, 5, 6 1 9), 3 (rpadel 3, 10 n 13) 1 4 (rpacel 4, 9, 10 1 15), a
Ansa knacca HanpsikeHus 750 kB - B Tabrmue 4 (rpadpel 5, 9, 10 n 16).

7 TPEBOBAHUA K U3onsdauunm
TPAHC®OPMATOPOB TOKA

7.1 TpeGoBaHMs K U3OMALMW NPU HANPSHKEHNSX TPO30BbIX UMMYIbCOB

7.1.1 BHyTpeHHss u3onaumsi TpaHCGOpMaToOpoB TOKa [AOMKHA BblAEpXVBaTb
HanpsXeHWs1 MOMHbIX MPO30BbIX MMMYNbCOB, YkadaHHble B Tabnuuax 2 (rpada 3), 3

(rpacpa 4), 4 (rpacba 5) n 5 (rpadpa 2).

7.1.2 BHewHAs wu3onAuus TpaHCGOPMaTOpOB TOKa [OMKHA BblAEpXVBaTb
HanpshXeHWs1 MOMHbIX MPO30BbIX MMMYNbCOB, Yka3aHHble B Tabnuuax 2 (rpada 3), 3

(rpacba 4), 4 (rpadba 5) n 5 (rpadpa 2).

7.2 TpeGoBaHUs K U30MALMM NPU HAMPSHKEHUSIX KOMMYTALMOHHBIX UMMYTbCOB

BHeLLHsIS 130MnsALMa B CyXOM COCTOSIHWM, a ANst TpaHcopMaTopoB Toka
KaTeropum pasmellieHust 1 Takke oA AOXKAEM, W BHYTPEHHsSIS  U30MnsLus
TpchcbopmaTopoa TOKa [O0ipkHa BblAepXuBaATb HAMNpsikeHUsi KOMMYTauUMOHHbIX
MMNYIbCOB, YKa3aHHble B Tabrmue 4 (rpada 10).

7.3 TpeboBaHus K BHyTpeHHEN W30MALMM NPU  OLHOMUHYTHOM MNEepeMeHHOM
HanpspKeHn



7.3.1 BHyTpeHHsisi u3onaumsi TpaHCGopMaToOpoB TOKa AOMKHA BbIAEpPXVBaTb
OHOMWHYTHOE HamnpshxeHue, ykaszaHHoe B Tabrmuax 2 (rpada 6), 3 (rpada 13), 4

(rpadpa 16), 5 (rpacpa 4).

7.3.2 W3onauua Kaxgond M3  BTOPUYHBIX OOMOTOK TpaHCcopmaTopoB Toka
OTHOCUTENIbHO 3eMM U ApYrMX OOMOTOK [OfkHa BblAePBATb UCMbITaHUE
MPUINOXEHHLIM  OT  MOCTOPOHHETO UCTOYHUKA OAHOMMUHYTHBIM — HanpsiKeHueMm,
paBHbIM 2 kB (2,2 kB ans knumatudeckux ucnonHenuii T, TC).

TpeboBaHUs K MEXOYCEKLMOHHOM Y MEXBUTKOBOW M30NsLMM TpaHCEopMaTopoB
TOKa - no FOCT 7746.

7.4 TpeboBaHus K BHELWHEN W3OMAUMM MPU  OAHOMUHYTHOM MNEepeMEHHOM
HanpsHKeHU

7.4.1 BHellHsIA M30n[LmMA TpaHCKOPMAaTOPOB ToKa AOIKHA BbIAEPXMBATL B CyXOM
COCTOSIHWM HampshkeHue, ykasaHHoe B Tabnuuax 2 (rpaca 6), 3 (rpada 13), 4

(rpadba 16), 5 (rpacba 4).

7.3.2 BHelwHss u3onsuus TpaHcOpPMaToOpOB TOKa KaTeropuv pasmelleHus 1
[OMmKHa BblAEpX1BaTL MOJ AOXAEM HanpsxeHue, ykazaHHoe B Tabrmuax 2 (rpada
9), 3 (rpadba 13), 5 (rpadpa 6).

7.5 TpeGoBaHWA K BHYTPEHHEN W30MALUMM MPU MEPEMEHHOM HaMPsKEHUM C
M3MEPEHNEM UHTEHCUBHOCTW YaCTUYHbIX Pa3psifioB

McnbiTaHne [OMKHO NPOBOANTLCA NPUIOXEHNEM HanpshkeHns k obmoTke BH no
4.10.2.

TpaHccopmaTop cuMTaeTcs BblAepXaBWMM UCTMbITaHNe, eCri MHTEHCUBHOCTb
HYaCTUYHbIX paspsaoB, U3MEPEHHas NpU CHWKEHHOM 3HaYeHUW HanpsikeHus, He

npesbicuia 5-10-11 Kn gns TpaHcdopmaTtopos ¢ TBepgon usonsuven um 10-11
Kn ansa TpaHcdopMaTopoB ¢ MacnsiHOM U3onsumein.

MpumeyaHus

1 Jdo 01.01.2001 ponyckaeTcs MCMbiTaHWe C W3MEPEHWEM WHTEHCUBHOCTM
YaCTWYHbIX Pa3psiioB Ha TpaHcopmaTopax Toka Kraccos HanpshkeHust ot 110 o
220 kB npoBoauTb BbIGOPOYHO COMMACHO yKasaHUsM CTaHAApTOB Ha OTAerbHble
TUNbl TPaHCGHOPMAaTOPOB.

2 [o 01.01.2001 Ha TpaHcdopmaTtopax Toka 500 kB gonyckaetcs npumeHsATb

MpeABapUTErbHOE 3HaUeHNe HanpsikeHs), pasHoe 1,25 Uy / B,

8 TPEBOBAHUA K U3ondauum
BbIKNIOYATENEW, PASBLEAUHUTENEMW,
KOPOTKO3AMbIKATENEN, 3A3EMIIUTENEN U
KOMIMJIEKCOB ANMNAPATOB

8.1 TpeboBaHus K U3ONALIMM NPY HANPSHKEHNAX FPO30BLIX MMMYICOB

8.1.1 MWsonsauus  BbIknlovaTenen, pasbeauHUTenei,  KOopoTKO3amblKaTenew,
3a3emnuTened M KOMMIIEKCOB annapaToB OTHOCUTENbHO 3eMmM, a Ans
TPEXMOOCHBIX BbIKMOYATENEN C PacroroXeHMeM nomocoB B obliem Gake u
TPeXMOOCHBLIX annapaToB - MeXay COCEAHUMM Nomocami AOmkHa BblAepX1BaTh
HanNPsHXKEHUS MOMHbBIX rPO30BbIX UMMYMbCOB, YkadaHHble B Tabnuuax 2 (rpada 3), 3

(rpacba 4), 4 (rpacpa 5), 5 (rpacha 2).

VcnbiTaHust “3omnAuMM BbIKMOYaTENen U padbeavHUTenel AOIpkHbl GbiTb
npoBeAeHbl NPy BKMIOYEHHOM U OTKIMIOYEHHOM MOSOXEeHUAX.

8.1.2 M3onsums BbIkMoYaTenen Mexay KOHTakTaMy OfHOMo U TOro e nomca npu
OTKIMOYEHHOM MOMOXEHWW BbIKMOYaTenNs [OSKHA BblAEpPXUBaTb  HaMPsKeHUs
NOJHbIX FPO30BbLIX UMMYTMLCOB, YKa3aHHbIe:

a) Ansa BbiKMoYaTenen knaccos HanpsbxeHus ot 3 Ao 35 kB B Tabnumuax 2 (rpada 3)
vnm 5 (rpadpa 2);

6) Ans BblkMoYaTenen knaccoB Hanpsbkenust ot 110 go 220 kB ¢ MoBbILLEHHBIM
YPOBHEM M30MALMN MeXay KOHTakTamm - B Tabnumue 3 (rpada 6), 6e3 nosbILLEHHOrO
YPOBHS! U30MSALMM MeXOY KOHTakTamu - B Tabrmue 3 (rpada 7);

B) ANs BblkMovaTternen knaccoB HanpsbkeHusi ot 330 go 750 kB - B Tabnvue 4

(rpadpa 6).

8.1.3 V3onauus mexay KOHTaKTamu O[HOro W TOro e Morkoca pasbeauHuTenei
NpU OTKIMKOYEHHOM MOJIOXKEHUN Pa3befUHUTENS AOIKHA BbIAEPXKVBATD HANPSHKEHWs!
MOMHbIX rPO30BbIX UMMNYIbCOB, YKkasaHHble B Tabnuuax 2 (rpada 4), 3 (rpada 8), 4
(rpadpa 7), 5 (rpadpa 3).
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8.1.4 Tlpu wCMbITaHUM U3OMAUMM  MexXay KOHTakTamu  BblKnoyatenen u
pasbeauHuTener no 8.1.2, 8.1.3 HanpsixeHne Ha OHOM M3 KOHTaKTOB [JOIDKHO ObITb
HE MeHee HOPMUPOBAHHOMO UCMbITATENbHOTO HAMPSHKEHWUS] OTHOCUTENLHO 3emnu,
ykasaHHoro B 8.1.1. [pn 3TOM Apyroi KOHTaKT MOXeT ObITb 3a3eMreH Un K Hemy
MOXeT ObiTb  MPUNOXEHO MOCTOSHHOE  HAMpshkeHWe, WM HanpsbkeHve
KOMMYTaLMOHHOMO MMMyrbCa MPOTMBOMOSIOXHON MOMAPHOCTY, WM NepeMeHHoe
HanpspkeHMe TakuMm 06pasoM, YTOGbl MPU UCMBITAHUM K U30OMALUM  Mexay
KOHTaKTaMy GbIr1o MPUIONKEHO HOPMUPOBaHHOE MCTbITATENbHOE HaNpPsHKEHWE.

WcnbiTanne OOIPKHO NPOBOAUTLCA ABaX4bl NPpU nooYepeaHOM MNpUIoXXeHUn
HanpsikeHUsi K OfHOMY M3 KOHTaKTOB W 3a3eMNIeHUM UIM COOBLLUEHUM MEHbLUEro
noTeHuuana ApyroMy KoHTakTy. Mpy oguHakoBbIX pa3mepax v popMe KOHTaKTOB
(UM 3KPaHOB ATWX KOHTAKTOB MPU UX HarM4YMK) B MPOMEXYTKE MEXOY KOHTaKTamm
BbIKIKOYATENS UMW Pa3beamHUTENs, A0NYCKaeTCsl NPOBOAUTL UCMbITAHUE OAWH pa3
NPV NPUIOKEHUN HANPSHKEHNS K OAHOMY W3 KOHTaKTOB.

I'IpM UCNbITAHUN  U3ONALMM  MexXOy KOHTaKTamu BbIKMOYaTenen u
pazbeauHUTEnen MNPUIIOKEHWEM HaMpPsKEHWS K  OOHOMY W3  KOHTaKTOB C
3a3eMsieHneM [pyroro KOHTaKTa [dOonyckaetTcA [AOMONHUTENbHO W30nvpoBaTh
ocHoBaHve annapara. lMpy 3ToM HanpspkeHue Mexgy OCHOBaHMEM U KOHTaKTOM
AOIMKHO ObiTb  He Hwke HOPMMPOBAHHOIO  UCMbITATENbHONO  HanpsXXeHus
OTHOCUTENBbHO 3EeMIN.

8.2 TpefoBaHUs K U30MALMM NPU HAMPSHKEHUSIX KOMMYTALMOHHBIX UMMYTbCOB

8.2.1 BHelHss u30MALMA B CyXOM COCTOSIHAWM, @ Ans annaparoB KaTeropum
pasmeweHns 1 Takke nog AoXkAem, BblKMouvartenew, pasbeavHuTenew,
KOpOTKO3aMmblKaTeneln 1 3aseMruTenieil OTHOCWUTENbHO 3eMIM U BHYTPEHHSIS
nsonauuns BbIKMOYaTeneun OTHOCUTENBHO 3emMnu AormkHa BblAepxvBaTb
HanpshkeHWsi KOMMYTaLMOHHBIX MMMYTbCOB, YKka3aHHble B Tabrmue 4 (rpada 10).

8.2.2 N3onsuma Mexay KOHTakTamy OAHOTO M TOrO e Mosioca Npu OTKIIO4YEHHOM
MNofioXKeHun annapaToB AOfmkHa BblAepMBaTb HaNPsHXKEHUA KOMMYTaLMOHHbIX
UMMYIbCOB, YKa3aHHbIE AN BHYTPEHHE! W30NAUWMM BbIKNOYaTeneil, BHELIHEeN
nonauunmn BblKMoYaTenein B CYyXOM COCTOSiHUM 1 NoA Aoxaem n BHELLUHEW unsonayum
pasbeauHUTENEN B CyXOM COCTOsIHWM B Tabrmue 4 (rpada 12).

IMpy VcnbITaHUW No AaHHOMY MyHKTY JOIKHBI cobrtoaaTbes TpeGoBaHus 8.1.4.

8.3 TpeGoBaHust K BHyTPEHHEN W3OMSAUWMM MpPY  OLHOMWHYTHOM NEepPeMEHHOM
HanpsPKeHU

8.3.1 BHyTpeHHss nsonaumsa BbIKMtoYaTenew, pasbeauHuTEnew,
KOpoTKO3amblKaTenen, 3asemnmTeneil U KOMMIIEKCOB annapaToB OTHOCUTESTbHO
3emMnv, a AN annapaTtoB TPEXMOMCHOTO UCMOMHEHUS! KNAacCcoB HanpsikeHus oT 3
no 220 kB - mexay cocegHummn nosmocamu, OOMkKHa BblAepXuBaTh WUCMbITaHue,
ykasaHHoe B Tabrmuax 2 (rpadpa 6), 3 (rpadpa 13), 4 (rpadpa 16), 5 (rpadha 4).

VcnbiTaHust M3onauun BbiknoYaTeneni M pasbeauHuTenen OOMmkHbl BbiTb
npoBefdeHbl MNpu  BKAKKYEHHOM U OTKIIHOYEHHOM MOJSIOKEeHUN annapaToB. anI
UcnblTaHUN N30ALUN OTHOCUTENbHO 3eMN B OTKIKOYEHHOM MOMOXeHUN annapara
HanpshxeHWe AOIPKHO nofjaeaTtbes Ha oba ero BbiBoAA.

TvNoBOE MCMbITaHWE WU3OMNALMM BbIKIOYaTENEN U pasbeanHUTENEN [OMKHO
6bITb  NpoBeAeHo Tak, 4YTobbl 6Gblna MpoBepeHa CMOCOGHOCTb  M30MALUK
BbIAEPXKVBATbL UCMbITATENLHOE HANPSHKEHME B MOGOM NPOMEXYTOYHOM MOMOXEHWUN
TOKOBEAYLWX YacTel annapata, B KOTOPOM OHU MOFyT HaxoAuTbCs BO Bpems
BKIMIOYEHNST UMM OTKMOYeHWs.. Mpyu STOM WCMbITAHWM TOKOMOABOASILLME YacTu
O[HOTO W TOrO >Xe Momca annapata AOMKHbI ObiTb 3NMEKTPUYECKU COEAMHEHb!
mexay coboii.

8.3.2 BHyTpeHHsI M30MnALMA BbiKIiodaTenei Mexay KOHTakTaMu OJHOro U TOro xe
nontca npuv OTKIIOYEHHOM MOSIoKeHUU BbIKMKYaTena OOikHa BblAepxunBaTb
UCMbITaHWE, yKasaHHoe:

a) Ans BblKMoYaTernen Knaccos HanpshkeHust ot 3 go 35 kB - B Tabnmuax 2 (rpada
6) n 5 (rpadpa 4);

6) Ansi ra3oHanoNHEHHbIX BbIKMYaTenen KnaccoB HanpsbxeHust ot 110 go 220 kB -
B Tabnuue 3 (rpacba 13), ot 330 go 750 kB - B Tabnmue 4 (rpadha 17).

Mpu MCnbITaHUWM U3OMALMM Mexay KOHTaKTaMmu BbIKIOYaTenel Knaccos
HanpsbkeHnst oT 3 pgo 220 kB wucnbiTaTenbHoe HanpsbkeHue [OKHO ObiTh
NPUIIOXEHO K OAHOMY U3 KOHTaKTOB NpU 3a3eMreHum pyroro. Mpy 3ToM ocHoBaHWe
annapaTta [AornyckaeTcs [AOMOMHUTENbHO M30NMPOBaTb, a HanpskeHne mexay
OCHOBaHMEM W  KOHTaKTOM [OMKHO OblTb He HWKe  HOPMMPOBAHHOMO
MCNbITATENbHOTO HaNPSHKEHUS OTHOCUTENBHO 3eMI.

Mpu ncnbiTaHUn BbikNOYaTenen knaccos Hanpsikenus 330-750 kB k BbiBogam
[OMKHbI BbITb NPUMOXEHbI ABA HaNPSXKeHUs, HaxoAsLWMecs B npoTusodase; npu
3ToM Gorbluasi YacTb HanpsKEHUs Ha OAHOM BbIBOAE AOIMKHA ObiTb HEe MeHee
HOPMWPOBAHHOMO UCMbITATENIbHOrO Hanpsi)XXeHust OTHOCUTENbHO 3eMI1, yKa3aHHOro
B Tabnmue 4 (rpada 16). [onyckaeTcsi BMECTO MeEHbLUE YacTu NepemMeHHOro
HanpsikeHusi NpyKnagbiBatbe KO BTOPOMY BbIBOAY MOCTOAHHOE HanpsXeHne, paBHOe
aMNMMTYAHOMY — 3HAYEHUI0  COOTBETCTBYIOLIETO  MEHbLUErO  NEepPeMEHHOro
HanpshxeHust.

TunoBoe U NEpUOANYECKOe WCTbITAHUS AOMKHLI NMPOBOAUTLCS ABaXAbl Npu
Noo4epeHOM MPUIOXKEHUN HANPSKEHWS K OAHOMY M3 BbIBOLOB W 3a3eMIeHun
[IpYroro BbIBOAA UMW NPUIOXEHUN K HEMY MEHbLLETO HanpshkeHust. Mpy 0oanNHaKOBbIX
paamepax 1 opMe KOHTaKTOB (UN 9KPAHOB 3TWX KOHTAKTOB MPW UX HanmM4uuv) B
NPOMEXYTKE MEXOy KOHTaKTaMmu, [OMyCKaeTcsi NPOBOAUTL UCMbITaHWE OAUH pa3
Mpy NPUoXeHUN HanpskeHnsa K O4HOMY 13 BbIBOLOB.



8.4 TpeboBaHuA K BHELHEN W3OMAUMM MPU  OAHOMUHYTHOM MNEepeMeHHOM
HanpshkeHUn

8.4.1 BHelLHsA M30MnAL A BbiKMioYaTenen, pasbeguHnTenei, KopoTkosamblKaTenen,
3a3eMrmTeneit 1 KOMMNMIeKCcoB annapaTtoB OTHOCUTENbHO 3eMnu, a ANa annapaToB
TPEXMOMOCHOrO MCMOMHEHUst KNaccoB Hampshkenns oT 3 go 220 kB - mexay
COCEAHVMM MOMKCaMN [JOMmKHa BblAEpPXUBATb B CYXOM COCTOSHWUM HanpsbkeHue,
ykasaHHoe B Tabrmuax 2 (rpadpa 6), 3 (rpadpa 13), 5 (rpadpa 4).

Mpv ucnbITaHuM JoMmkHbI cobrioaaTbes TpeboBaHwst 8.3.1.

8.4.2 Bo3ayLLHbI/ NMPOMEXYTOK MEXOY KOHTaKTOM Morca pasbeauHUTEnst U ero
3a3EMMSIOLMM  HOXOM, 3MEKTPUYECKU COEAMHEHHBIM C APYrM, MNOANEXaLyM
333EMIIEHNI0  KOHTAKTOM MOJioca, [OIPKEH BblAEPKBaTb B CyXOM COCTOSHUM
HanpsxeHne He MeHee 80% OT ykasaHHoro B 8.4.1 npu no6om nonoxeHuu, B
KOTOPOM MOXET HaxoAUTbCS HOX B MpOLleCCe 3aseMreHUst Unn pas3eMrieHust.
McnbiTaHe B NPOMEXYTOUHBIX TMOMOXEHUSIX MOXHO He MpOBOAWUTL, €crn
KOHCTPYKLUS annapata TakoBa, YTO NPOYHOCTb U30MAUMN B 3TUX MOSIOXKEHUAX He
MOXeT OblTb HKE MPOYHOCTU BO BKIMOYEHHOM WM OTKIHOHEHHOM MONOXEHUSX
3a3eMSAIOLLEro HoXa.

8.4.3 BHelHss W30NALMA MeXdy KOHTaKTaMu OfHOTO WM TOro e nonca
BbIKMKOYaTenein M pasbeauHUTEnNeid Npu OTKIIOYEHHOM MOJIoKEeHUM annaparta
AO0IPKHA BblAEepXXBATb UCMbITaHME B CYXOM COCTOSHUU HaNpshKeHNeM, yKa3aHHbIM:

a) Ans pasbeaunHuTeneit - B Tabnmuax 2 (rpada 8), 3 (rpada 15), 4 (rpada 17), 5
(rpacha 5);

6) ansa Belkmoyatenei - B Tabrmuax 2 (rpada 6), 3 (rpada 13), 4 (rpadha 17), 5
(rpadpa 4).

Mpu ncnblTaHun forkHbl cobnoaaTbea TpeGoBaHus:

- ANS BblKMtoYaTenen Knaccos HanpshkeHus ot 3 o 220 kB - ykasaHHble B 8.3.2
ANs BbIKIlOYaTenen 3TUX KNaccos;

- ANA BblKMoyaTenew knaccos HanpspkeHust 330-750 kB 1 Ana pasveauHnTenen
- yka3aHHble B 8.3.2 Ans BbikMo4aTenen knaccos HanpshkeHus 330-750 kB.

8.4.4 BHelwHsas nsonauus BbiKINoYaTenen, pa3beMHUTENEen, KOpoTKo3amblKaTenen
1 3a3eMnmMTenen KaTeropum pasmelLeHnst 1 OTHOCUTENLHO 3emMrv, a Ans annapaTos
TPEXMOMIOCHOTO WUCMOMHEHUsI KaTeropun pasmelleHns 1 - Mexay COoCefHUMM
noncamu [0/kKHa BblAepXXMBATb MO4  AO0XKOEeM HanpsbkeHus, YyKasdaHHble B
Tabmmuax 2 (rpadwa 9), 3 (rpadpa 13) n 5 (rpada 6).

TpeboBaHWe [aHHOTO MyHKTa HEe OTHOCUTCSI K BHELUHEN U3oMsiLuvv Mexay
norocam, dNeKTpUYeckas MPOYHOCTb KOTOPOW OMpedenseTcs BO3AYLIHbIM
NPOMESKYTKOM.

8.4.5 BHelwHss u30MsAUMA MexXdy KOHTakTaMu OQHOTO M TOro e mnostoca
BbIKMOYaTene Kateropun pasmMeLleHns 1 B OTKIMHOYEHHOM NOMOXEHUN
BbIKMOYaTens Ao/kHa BblAEPHVBaTL MOA AOXKOEM HarpsbkeHue, ykasaHHoe B
Tabnuuax 2 (rpada 9), 3 (rpadpa 13) n 5 (rpadia 7).

Mpu ncnbiTaHun gorkHbl cobnopgaTbes TpebosaHus 8.3.2.

9 TPEBOBAHUA K U30n4LUU
NPEAOXPAHUTENEN

9.1 TpeGoBaHMsA K U30MALMM NPU HANPSHKEHNSIX TPO30BbIX UMMYIbCOB

9.1.1 BHewHsis u3onauus npegoxpaHuTenen (npegoxpaHuTenb C MaTpoHOM C
HerneperopeslUe  MIaBKOW  BCTaBKOW)  OTHOCUTENbHO  3emrM, a  Ans
npefoxpaHuTeneil TPEXMOMOCHOMO WCMOMHEHUS - MeXay COCEAHWMW Mosiocamu
AO0IMKHA BblAepXUBaTb HaNpPsXXeHUst NOJSHbIX MPO30BbIX UMMYNbCOB, YKa3aHHble B
Tabnmuax 2 (rpada 3), 3 (rpada 4), 5 (rpada 2).

9.1.2 BHeLwHss n3onauus npegoxpaHuTenei Mexay KOHTakTaMu Of4HOro M TOro e
nonca npegoxpaHuTens npuv  BbIHYTOM  MNaTpoHe [[OikKHa  BblAepxuBaTb
HanpshkeHWs MOMNHbIX MPO30BbIX MMMYNBCOB, YKa3aHHble B Tabnmuax 2 (rpada 4), 3

(rpacba 8) 1 5 (rpacpa 3).
9.2 TpeboBaHwst Kk M30MNALMUN NPY OLHOMUHYTHOM NEPEMEHHOM HaNPsHKEHUN

9.2.1 BHyTpeHHAs M3onsumua npefoxpaHuTenein (NpefoxpaHuTens C NaTpoHOM C
HerneperopeslUe  MMaBKOW  BCTaBKOW)  OTHOCUTENbHO  3emMrm, a  Ans
npe,qoxpaHMTeneﬁ TPEXNOSIOCHOIO UCNOSMHEHUA - Mexay cocedHUMM noncamu
[OMKHa BbIOEPXVBATL OJHOMUHYTHOE HanpsikeHue, ykasaHHoe B Tabrmvuax 2

(rpacha 6), 3 (rpacba 13) n 5 (rpadpa 4).

9.2.2 BHewHss wusonauMs npefoxpaHUTEneln OTHOCWUTENbHO 3eMnn  [OMmKHa
BblAEpXBaTb B CYXOM COCTOSIHUM, a [Ansi NpefoxpaHuTenen  Kateropum
pasmelleHust 1 - Take noa AOXKAEM OAHOMWHYTHbIE HaMPshKeHUs, yKasaHHble B
Tabnmuax 2 (rpadbl 6 1 9), 3 (rpada 13) u 5 (rpadbl 4 1 6).



9.2.3 BHelWHsiIt M30onaUMs npefoxpaHuTeneit Mexay KOHTakTaMy OAHOTO U TOro e
nornioca npefoxXpaHUTEnst Npu BbIHYTOM MaTpoHe [OMKHa BblAEPXVBaTL B CyXOM
COCTOSIHAM OJHOMWHYTHOE HanpsbkeHue, ykasaHHoe B Tabnuuax 2 (rpacda 8), 3
(rpadba 15) n 5 (rpadpa 5), a U3onsALmMa Mexay KOHTaKTamy OAHOTO U TOTO e noroca
NpefoXpaHNUTeNs C NaTPoHOM, HO Ge3 NnaBKoW BCTaBKW MEXAY SrekTpojamu B
CYXOM COCTOSHUM W Mof AOXOEM - ykasaHHble B Tabnmuax 2 (rpacel 8 u 10), 3
(rpadha 15), 5 (rpadbl 51 7).

9.2.4 BHelWwHss W30MAUMA Mexay COCEeAHUMM MOoMcaMu  npeaoxpaHuTernen
TPEXMOMOCHOrO UCMOMHEHNs1 KnaccoB HanpskeHnss oT 3 o 35 kB pomkHa
BblAEPXVBaTb B CyXOM COCTOSHUM OAHOMWHYTHOE HamnpshkeHue, ykasaHHoe B
Tabnuuax 2 (rpadha 6) 1 5 (rpaca 4).

9.2.5 BHewHsa u30MAUMA Mexdy COCEQHMMM MonlocaMu  npeaoxpaHvTenein
TPEXMOMKCHOMO UCMOMHEHUSI KaTeropun pasmelLieHnst 1 JomkHa BblAepHvBaTh nog
[OXOEeM OfHOMUHYTHOE HanpsxeHue, ykasaHHoe B Tabrmuax 2 (rpada 9) wm 5
(rpadpa 6).

10 TPEBOBAHUA K U30NALIUN
KOHOEHCATOPOB CBA3U

* TpeboBaHusi, ykasaHHble A1 KOHOAEHCATOPOB CBSA3W, pacrnpocTpaHsoTCs Ha
KOHOEeHCaTopbl, NpUMeHsieMble B KadeCTBe BbICOKOBOJSIbTHOIO rnreda genutens
HanpsiXeHNs1 EMKOCTHbIX TPaHCAOPMaTOPOB HaMPSKEHNS.

10.1 BHYTPEHHAs U BHELHAS W30MALMS  KOHOAEHCATOpOB  CBA3W  [OIKHA
BblEPXVBaTb HaNPSHKEHUs! NOMHbIX IPO30BbIX MMMYMLCOB, YKa3aHHble B Tabnmuax

2 (rpacpa 3), 3 (rpadba 4), 4 (rpaca 5).

10.2 BHewHss (B CyXOM COCTOSIHUM U NOA AOXKAEM) W BHYTPEHHAS W30NALMA
KOH/IEHCATOpPOB CBSI3W AO/DKHA BbIAEPXMBATb HAMPSHKEHUS  KOMMYTaLMOHHBIX
MMNYnbCOB, ykasaHHble B Tabrmue 4 (rpaca 10).

10.3 BHYTpeHHss M30MAUMS  KOHOEHCATOpOB CBSA3W [AOIMkKHa  BblAepBaTb
OOHOMWHYTHbIE NEpPEMEHHbIe HanpsikeHus, ykasaHHble B Tabrmuax 2 (rpada 6), 3

(rpacha 13), 4 (rpacha 16).

10.4 BHewwHAs n30nAuMsa KOHOEHCATOPOB CBA3W AOMKHA BbIAEPXVBATb B CYXOM
COCTOSIHWM, @ AN KOHAEHCATOPOB CBSI3W KaTeropum pasmMellenusi 1 - Takxe nop
AoXOeM OAHOMUHYTHble MNepeMeHHble HanpsXXeHus, yKasaHHble B Taﬁnmu,ax 2
(rpadobl 6 1 9), 3 (rpadba 13), 4 (rpadba 16).

10.5 BHyTpeHHs u30MsUMsA  KOHOEHCATOPOB CBSI3W, pa3paboTaHHbIX nocne
01.01.98, pomkHa BbIAEPHKMBATL UCMBITAHNE MNEPEMEHHBbIM  HamnpshkeHnem C
M3MEPEHNEM UHTEHCUBHOCTY YaCTUYHbBIX Pa3psifoB.

McnbiTaHne [OMKHO NPOBOAUTLCS MPUIOXKEHUEM HAMPSHKEHUS Mexay
BbICOKOBOJbTHbIM 1 3a3EeMIIEHHbIM 3a2)KMMaMK KOHAEHCAaTopa COrfacHO ykaszaHuam
4.10.2.

KoHpeHcaTtop cunTaeTcsl BblAEPXaBLUMM UCMbITAHWE, €CNN UHTEHCUBHOCTb
YacTUYHbIX pas3psaoB He npeBbiCUMNa 3HAYeHWs, YCTaHaBnMMBAeEMoro no
COracoBaHWIO  Mexay W3roToBUTeNneM W noTpebutenem B cTaHaapTax Ha
oTAernbHble BUAbl KOHAEHCATOPOB CBSA3W.

MpumeyaHus

1 Mpy TUNOBBIX UCMITAHUSX ANUTENLHOCTD BbIAEPXKKM HanpskeHusa 1,1 Uﬂpf\f@
fomkHa 6biTb 1 4. [pu 3TOM M3MEpEHWe YaCTUYHbIX pPa3psfoB  [AOIKHO
NPOV3BOAUTLCS C MHTEPBArNOM He Gonee 10 MUH.

2 [ins KOHAEHCaTopoB, UMeloWwMx emkocTb Gornee 10 H®, ykazaHHoe B 10.5
UCMbITGHNE MOXET ObITb HEOCYLECTBUMO, YTO [AOIMKHO ObiTb YykasaHo B
cTaHfapTax Ha U3genvs OTAeNbHbIX TUMOB.

3 Ucnbitanme no 10.5 gonyckaetcs npoBoAuTb MO3NEMEHTHo. McnbiTatenbHoe
HanpspkeHMe NpU 9TOM  [OMKHO ObiTb ONpPEeAeneHo € Y4ETOM BO3MOXHOW
HEpaBHOMEPHOCTW pacrpefeneHns HanpskeHUs Mo 3MeMeHTaM W yKasaHo B
cTaHfapTax Ha AaHHoe uaenve.

10.6 MN30m1sLMst KOHAEHCATOPOB CBA3M [OMKHA BbIAEPKMBATL MPUIOXEHHOE MeXay
BbIBOAOM HH 1 3a3emMnsieMbIM BbIBOAOM OHOMUHYTHOE NEPeMEHHOe HanpshkeHue,
paBHoe:

a) AN KOHAEHCATOPOB CBA3W KaTeropun pasmellenust 1-10 kB npu ucnbiTaHum B
CYXOM COCTOSIHWW W MO, AOXAEM;

6) AnA KoHOeHcaTopoB CBSI3W kaTeropwii pasmelleHus 2, 3 u 4 - 4 kB npu
UCMbITaHUN B CYXOM COCTOSIHWW.

11 TPEBOBAHUA K N30n4AUnmn
KOMMNEKTHBIX PACMPEOENUTEIbHbIX



YCTPOUCTB (KPY), 3KPAHUPOBAHHbIX
TOKonrPoBOAOB N KOMIMIEKTHbIX
TPAHC®OPMATOPHbIX MOACTAHLIUKA (KTN)

11.1 TpeboBaHus k nzonsumm KPY npu HanpsbkeHUsiX rpo30BbIX UMMYTbCOB

11.1.1 BHewHsis u3onsiuMsi, B T.M. u3onsiumsi BHyTpu oboroukn KPY, ueneit
NEPBUYHLIX coeauHeHwin KPY pomkHa BblAepiuBaTh  HANPsiKeHUst  MOMHbIX
rPO30BbIX UMMYMbCOB, yka3aHHble B Tabrmuax 2 (rpada 3) u 5 (rpada 2).

McnbiTaTenbHoe HanpshkeHe JOMKHO ObiTb NPUIOXEHO:

- K 130M4uun OTHOCUTESIbHO 3eMiM U Mexay nosncamu npu paﬁoqu n
Pa3obLLUEHHOM (KOHTPOIbHOM) MOMNOXEHUSAX BbIABUXHOMO 311EMEHTa;

- K M30naumm mexay ToKoBeayLwmmMmn 1 3a3eMrneHHbIMU YacTaMu Npy pEMOHTHOM
NOMOXEHUU BblABMXHOIO 311EMEHTA;

- K U30MALMUN OTHOCUTENBHO 3EMIM U MEXAY NOocaMu Npy BKIKOYEHHOM U
OTKIMOYEHHOM  MOMOXEHUSIX — pa3beauHWUTENeW, MPUCOEAWHEHHbIX K Liensm
nepBuYHbIX coeauHeruin ana KPY 6e3 BbiABWKHBIX 3NIEMEHTOB.

MpumeyaHve - HopmarnbHO NPUCOEAMHEHHOE K LiensiM NepBUYHbIX COEAUHEHUI
KPY anektpoobopynoBaHve, AN KOTOPOro YCTaHOBIEHbl UCMbITATeNbHblE
HanpshkeHUs! TPO30BLIM WMMYMbCOM MEHbLUME, YeM YKasaHHble B HacTOSILLEM
CTaHAaapTe, Npy UCMNbITaHUU MO HACTOALLEMY MYHKTY OOIMKHO ObITb OTCOEAUHEHO OT
Leneii NepBUYHBIX COEAMHEHWiA. VCMbiTaHe AOMKHO GbiTb NOBTOPEHO CO BCEM
NPUCOEANHEHHBIM aneKkTpoo6opynoBaHEM NPUNoXKeHEM HanpshkeHus,
[l0MyCKaeMoro AJ1st BCEro arieKTpoo6opyaoBaHus.

11.1.2 BHelwHss usonsums BHyTpu o6onoyku KPY mexay TokoBeayLymM YacTaMu
OZIHOTO U TOTO e Mortoca Lenen nepBudHbIX coeauHennii KPY npu pasobLieHHom
(KOHTPOMNBLHOM) MOMOXEHUU BbIABWKHOTO SIEMEHTA NPY ABYX paspblBax Ha Momoc
[OMKHa BbIAEPKUBATL HAMPSHKEHWS MOSHBIX FPO30BbLIX UMMYNbCOB, YKasaHHble B
Tabnuuax 2 (rpada 4) n 5 (rpada 3).

KPY 6e3 BbiABWKHbIX 95IEMEHTOB [JOMKHbI BblAEPX1BaTb UCMbITAHUSA BHELLHE
n301AUMn Mexay KOHTakTamyv OA4HOro M TOro e nositoca pasbe,qwﬂmenelﬁ ueneﬁl
NEPBUYHBIX COEAVNHEHMI B OTKIOYEHHOM MOOXEHUN Pa3beaNHUTENS.

11.2 TpeboBavua Kk wu3onsumm KPY npu KpaTKOBPEMEHHbIX MNEepeMEHHbIX
HanpsikeHusIx

11.2.1 U3onaums uenen nepBudHbIXx coeauHeHwn KPY pomkHa BblaepxuBatb
OOHOMWHYTHbIE HaNPsHKEHWs!, ykasaHHble B Tabnmuax 2 (rpadha 6) un 5 (rpadha 4).

WcnbiTatensHoe HanpshkeHne A0mkHO BbiTh NPUIOKEHO K M30MALMKM COrMacHo
11.1.1.

11.2.2 BHelHss u3onauMa Lenein nepeudHbIX coeanHenuin KPY, B Tom uucne
BHYTPK o6ornoukn KPY, nomkHa BblaepxBaTb B CYXOM COCTOSIHUM HanpshkeHus,
ykasaHHble B Tabnmuax 2 (rpada 6) u 5 (rpaca 4).

WcnbiTatensHoe HanpskeHue A0mkHO GbiTh NPUIMOXKEHO K M30MALMKM COrMacHo
11.1.1.

11.2.3 BHeLwHss u3onsiums BHyTpU o6omnodku KPY mexay TokoBeayLymm YacTsaMu
OJHOrO 1 TOrO e Mnontoca Lene nepeuyHbIX coeaunHeHnin KPY npu pa3obLigHHOM
(KOHTPOIBLHOM) MONOXEHUN BbIABWKHOTO drieMeHTa Npy ABYX paspblBax Ha Moskoc
[OMmKHa BbIAEPXVBATL B CYXOM COCTOSIHAM HAMNpPshKeHWs!, ykasaHHble B Tabnmuax 2
(rpacba 8) n 5 (rpadpa 5).

KPY 6e3 BbIABWKHbLIX 3MIEMEHTOB, COMMACcCHO HACTOALLEMY NYHKTY, AOIDKHbI
BblAEPHVBaTb UCMbITAHWE BHELLHENH U3OMSALMM MeXOy KOHTaKTamu OfHOro U Toro

Xe nomca pasbegnHuTensa ueneﬁ nepBUYHbIX COeﬂVIHeHVIvI B OTKI/IIOYEHHOM
MNOsoXeHn pasbeanHUTens.

11.2.4 BHewHsis usonauus (BHe obonoykn KPYH) ueneit nepBuyHbIX COEAUHEHUI
KPYH oTHOCWUTEnbHO 3emrvM [JorpkHa BblAepivBaTh NOA, AOKIEM HanpsHKeHUs,
yKkasaHHble B Tabrmuax 2 (rpacha 9) u 5 (rpada 6).

11.3 TpeboBaHuUsa K M30MSLUN SKPAHUPOBaHHBIX TOKONPOBOAOB

M3onsaums akpaHMpoBaHHbIX TOKOMPOBOAOB A0MMKHA BblAEPXUBATb:
a) HanpsHKeHUs1 NOJHbLIX FPO30BbIX UMMYNBbCOB, YKka3aHHble B Tabnuue 2 (rpada 3);

6) oAHOMUHYTHOE NepeMeHHOe HanpshxeHue, ykasaHHoe B Tabnuue 2 (rpadha 6).



11.4 Tpe6oBaHua k nzonsauum KT

M3onsums pacnpegenuteneHbix yeTpoiicTe BH n HH KT gorvkHa BelaepiuBaTth
ucnbiTaHus, ykasaHHble B 11.1, 11.2 ana KPY, a Takxe Ana knacca HanpsikeHus
110 kB - ykasaHHble ans annapaTtoB B Tabnuue 3 (rpacel 4 n 13). Msonauus
CUMOBLIX TPaHCKOPMaTOPOB [AOMMKHA BbIAEPXMBATL WCMbITaHUSA, YKasaHHble B
pasgene 5.

M3onsumsa y3noB CTbIKOBKM [OmkHa ObiTb MCMbITaHa WCMbITaTeNbHLIMU
HanpsbkeHusiMn - BCeX BMAOB, YKa3aHHbIMUM ONA  OTAefbHbIX 3M1eMEeHTOB npu
HaVMeHbLUMX 3HAYeHWSX W3 WCMbITaTeNbHbIX HAaNPSHKEHWUA COOTBETCTBYIOLLMX
ONEMEHTOB.

12 TPEBOBAHUA K U30NALNN
N30NATOPOB, UCMbITbIBAEMbIX
OTOENBHO

12.1 TpeboBaHUs K M30MSLUN U3ONATOPOB MPU HANPSKEHWSIX TPO30BbIX MMMNYNLCOB

12.1.1 BHeLLHsAS U30MsILMS M30MSATOPOB [0MKHA BblAEpXMBaTh HAMNPSHKEHUS MOSHbIX
PO30BbIX UMMYNbCOB, YKasaHHble A519 M30NATOPOB, KPOME LWMWHHbLIX Onop, B
Tabnuuax 2 (rpadpa 3), 3 (rpadha 5), 4 (rpadwa 5) n 5 (rpacba 2), a ANS LWMHHbLIX ONop -
B Tabnmuax 2 (rpadha 3), 3 (rpadha 4) 1 4 (rpada 5).

12.1.2 BHelWHss “3onsuma BBOAOB, NMPeAHasHaYeHHbIX AN BbIBOAOB HeUTpanu
obmotok BH cunoBbix TpaHcdopmaTopoB knacco HanpsbkeHust 110, 150 n 220 kB
C HemorHow usonsauueit HelTpanu, Aonyckawlleir paboty c passemreHvem
HeiTpanu, AomkHa GbiTh MCMbITaHa HANPSXKEHWAMM NOJHBLIX PO30BbIX VMMYIbCOB,
yKa3aHHbIMM1 B Tabnuue 6 (rpacba 4).

12.2 TpebGoBaHUsSIK U3OMALMM M3OMATOPOB MPU HAMPSKEHUSX KOMMYTaLMOHHbIX
MMMyIbCOB

BHeLLHsIS M30NsLMA M30MATOPOB B CYXOM COCTOSIHUM, @ Ans U30MSTOpOB
KaTeropum pasmeLLeHust 1 - Takxe nof AOKAEM [OIKHA BblAEPXKUBATL HANPSKEHNS
KOMMYTaLMOHHbIX UMMYTbCOB, YKka3aHHble B Tabnmue 4 (rpada 10).

12.3 TpeGoBaHus K U3ONALMM M3ONATOPOB MPY NEPEMEHHBIX HAMPSHKEHUSIX

12.3.1 BHyTpeHHsss u30MsuUMS  W3OMSITOPOB, B T.M. M30MsiLMS BBOAOB B
TpaHcdopmaTopbl, peakTopbl U annapatbl AOPKHA BblAepHuBaTb OAHOMUHYTHbIE
HanpshkeHus!, ykasaHHble B Tabnmuax 2 (rpada 6), 3 (rpada 14), 4 (rpada 16) n 5
(rpacba 4).

12.3.2 BHyTpeHHas u30nAuMs BBOAOB B CUMoBble  TpaHcdopmaTopel 1
LYHTUPYIOLLME peakTopbl KraccoB Hanpsbkennst 110 kB v Bblwe A[omkHa
BbIAEPHMBATL UCMbITAHWUE ANUTENbHLIM MEPEMEHHLIM HAMNPSHKEHUEM 3HAYEHUEM,

paBHbIM 1,5 Uﬂ_pf«.@ .
HanpspkeHne [OMKHO GbiTh NMaBHO NOAHATO 4O HOPMUPOBAHHOIMO 3HAYEHUs, a
3aTeM BblaepkaHo B TedeHre 0,5 4 BHe 3@BMCUMOCTM OT €ro YacToTbl; Mpyu 3TOM

[OMKHO MPOBOAWUTLCS  WU3MEPEHWE WHTEHCMBHOCTM 4YacTUYHbIX paspsiioB B
cootBetcTBuM ¢ TOCT 21023.

M3onsumns cunTaeTcs BbIAEpKABLUE UCMbITAHWE, €CIM WHTEHCUBHOCTb
YaCTUYHBIX Pa3PsAOB BO BPEMs BbIAEPKKN HamMpsHKeHUs He MPeBbiCUNa 3HaYeHus
10-11 Kn.

12.3.3 BHelwHss 130MALMA M30MSTOPOB A0/MKHA BbIAEPKMBATL B CYXOM COCTOSIHUAM,
a V30MATOPOB KaTeropum pasmelleHust 1 - Takke Noj AOXKAEM OAHOMUHYTHbIE
HanpshkeHWs!, ykasaHHble [Ansi W3OMNSTOPOB, KPOME LUMHHBIX onop, B Tabrmuax 2
(rpadel 6 1 9), 3 (rpadwa 14), 4 (rpadba 16) n 5 (rpadbl 4 1 6), @ ANS LUMHHBIX OMOP -
B Tabnmuax 2 (rpacpel 6 1 9), 3 (rpadcha 14) n 4 (rpaca 16).

12.3.4 V3onsiuvst BBOAOB, ykasaHHbIX B 12.1.2, fomkHa BblaepxuBaTb B CYXOM
COCTOSIHMM, @ BBOAOB KaTeropum pasmelleHuss 1 - Takke nod AoXAeM
OHOMUHYTHbIE HanpsHkeHWsi, ykasaHHble B Tabnmue 6 (rpada 3).

13 TPEBOBAHUA K U30NALNN
FEPMETUYHbIX KOMMINEKTHbIX
PACMNPEOENUTENBbHbLIX YCTPOUCTB (KPY?9)
C YACTUYHOW MNU NONHOW N3ONALUUEN
IMABHbIX LLENEW FTA30M (MO COCTABY HE
COBMNAOAIOLWLMM C BO3AYXOM MNMPU
ATMOC®EPHOM OABJIEHUWN) KITACCOB
HAMPAXEHUA OT 110 4O 750 kB

13.1 M3onauus rmaeHbix Lenen KPYJ
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13.1.1 Wsonsums otHocuternbHo 3emnm KPYQJ, a Tawke wusonsuust mexay
nomocamn  KPY3  TpexmoriocHOro  WUCMOSHEHUst  JOfbkHa  BbigepXuBaThb
UCNbITaTENbHBIE HAMPSKEHWS MOMHOTO rPO30BOrO UMNYyIbca no Tabnuuam 9 (rpada
2) n 10 (rpadpa 2).

13.1.2 WN3onsuma anekTpoMarHWTHbIX TPaHCGOPMAaTOpPOB HaMNpshKEHWS OOMmkHA
6bITb UCMbITaHa TaKXe HANPSPKEHUEM CPEe3aHHOro rpy30BOro UMMynbea. Mpu aTom
3HAYEHUs UCTbITATENbHbBIX HAMNPSHXKEHWI CPE3aHHOrO MPO30BOTO UMMYIbCa AOIMKHbI
6blTb  paBHbl 3HAYEHUAM UCTIbITATENMbHLIX HAMNPSPKEHWUA  MOMHOTO  FPO30BOrO
MMMYIbCa, YKasaHHbiM B 13.1.1.

13.1.3 N3onaums mexay KOHTakTamy OZHOrO M TOTO e MOrca BbikrioyaTenen n
pa3beAVHUTENEN NpU OTKIMOYEHHOM MOSIOXKEHUM annaparta [ofkHa BblAepX1BaTh
UCMbITaTENbHbIE HANPSHXKEHNS MOMTHOrO rPO30BOTO MMMNYIbca Nno Tabrmuam 9 (rpadb!
314)un10 (rpada 3).

13.1.4 Usonsaums otHocuTenbHo 3emnm KPY 3 knaccos HanpsikeHus ot 330 go 750
KB pomkHa BblAepxMBaTb  WCMbITaTeNbHbIE HAMPsKEeHWs  KOMMYTaLWOHHOMO
umnynsca no Taérmue 10 (rpada 4).

13.1.5 U3onsiums BBoaa "Bo3ayx- aneras" B KPY 3 knaccos HanpsbkeHus oT 330 o
750 kB B cyxom COCTOSiHUM, @ ANst BBOAA KaTeropuv pasMelleHns 1 Takxe nog
[OXOEeM [OMmKHa BbAEPXUBATb UCMbITATENbHLIE HAMPSHKEHWUSI KOMMYTaLMOHHOTO
umnynbca no Taérmue 10 (rpada 4).

13.1.6 U3onauma mexay KOHTaKkTamu OJHOrO M TOro Xe Montoca BbikflovaTenen n
pasbenuHuTenen, BcTpamBaeMblx B KPY 3, knaccos HanpsixeHus ot 330 go 750 kB,
npy OTKIIIOYEHHOM MOSIoXKeHUW annapata, AO0S/PKHa BblAepXuBaTb UCNbITATESbHbIE
HanpshXeHUsi KOMMYTaLMOHHOrO MMnNynbca no Tabrmue 10 (rpada 5).

13.1.7 WsonAums otHocuternbHo 3emnm KPYQJ, a Tawke wusonauust mexay
normocamn  KPY3  TpexmoriocHOro  WCMOIHEHWst  JOfkHa  BblAEpXuBaThb
ucnblTaTenbHble KpaTKOBPEMEHHbIE (OAHOMUHYTHBLIE) MEPEMEHHbIE HanPSHKEHUS!,
ykasaHHble B Tabnuuax 9 (rpadha 5) n 10 (rpadsl 6 1 7).

13.1.8 M3onsauus BBoga "Bo3ayx-aneras” B KPYJ knaccos HanpsbkeHust ot 110 go
220 kB B cyxom cocTosiHuM, a Ans BBoga Kateropuv pasmelleHus 1 Takxe u nog
aoxgem AormkHa BblAepXuBaTb ucnbiTatenbHble KpaTKOBPEMEHHble
(OBHOMWHYTHbIE) NepeMeHHbIe HanpsixeHns no Tabrmue 9 (rpadpa 5).

Tabrmua 9 - HopmupoBaHHble ucnbiTaTernbHble HanpsbkeHuss KPYQJ knaccos
HanpsixeHus ot 110 go 220 kB

B kunosonbTax

WcnbiTaTensHoe Han psixkeHve

Knacc MOIHOTO rPO30BOro UMMYMbCa KpaTKOBpPEMEHHOE (OAHOMUHYTHOE)
HanpshkeHus nepemeHHoe
OTHOCUTENBHO mexay OTHOCUTESbHO mexay
3emMmm n KOHTaKTamm 3emMm n KOHTaKTamm
Mexay mexay
nontocamu nortocamu
BbIKMIO- || pasbeaun- BbIKIIO- || pasbean-
Yatenen || HUTenew vartenen || HuTenen
1 2 3 4 5 6 7
110 550 630 230 265
150 750 860 325 375
220 950 1050 395 460

Tabrmua 10 - HopmupoBaHHble wWcnbiTaTenbHble HanpsbkeHus KPYQ knaccos
HanpsixeHus ot 330 go 750 kB

B kunosonbTax

WcnbiTatensHoe HanpshxeHve

Knacc
Hanps-
XeHus

MOJIHOro rpo30BOro
mMnynsca

KOMMYTaLUWOHHOIO
nMnynsca

KpaTKoBpPEMEHHOE (OHOMUHYTHOE)
nepemeHHoe




OTHOCUTENbHO 3eMnn
OTHOCU- mexay OTHOCK- Mexay KPY3 || nsmeputensHble mexay
TenbHO KOHTaKkTaMu TenbHO KOHTaKkTamu TpaHcdopmMaTopbl KOHTaKTaMu
3emMrM || BblKrovaTerneii u || 3emmm | Belkrtoyateneii u 1 BBOABI, BbIKSlO4aTene n
pasbeavHuTenen pasbeauHuTenen UCMbIThI- pasbeauHuTenen
BaeMble
oTAenbHO
1 2 3 4 5 6 7 8
330 1175 || 1380 (1175+205) || 950 1095 (800+295) || 450 510 575
500 1425 || 1725 (1425+300) | 1175 | 1330 (900+430) || 620 630 815
750 2100 || 2550 (2100+450) || 1425 (1360+640) 830 880 1240

13.1.9 U3onauma mexay KOHTaKTaMmu OLHOrO M TOro Xe Monca BbikrtovaTteneit 1
pasbe,qMHmeneﬁ AOIDKHa  BblAepXxuBaTb UCMNbITaTeSlbHble KPAaTKOBPEMEeHHbIe
(OBHOMWHYTHbIE) NEepeMeHHble HanpsbkeHust no Tabrmuam 9 (rpadsl 6 n 7) n 10

(rpacha 8).

13.1.10 Wsonsumsi rmaeHbIX ueneir KPY3J pomkHa BblAepMvBaTb MCMbITaHWe
NEPEMEHHBIM  HAMPsXKEHWEM C  W3MEPEHWEM YaCTWYHbLIX PaspsifoB  COrMAcHO
ykasanusm 4.10.

V]30]'IF|LI,I/IK) cyuTarT Bblﬂ,ep)KaBLLlelz ncnblTaHue, ecnm WHTEHCUBHOCTb

YaCTUYHbIX Pas3psdoB Npu HanpshkeHnn 1,1 Uﬂ_pw@ He npesbicuna 3HaveHns 10
-1 Kn.

13.1.11 WU3sonsuma BeogoB KPYS pomiHa ynoBnetBopsTb TpeboBaHusiM Kk
CTOWKOCTU B OTHOLLUEHUM Tennoeoro npo6osi, a AnA BBOAOB "BO3Ayx-aneras” B
KPY3 kaTeropum pasmellgHusi 1 - Takxke K ANMHE NyTU YTEYKN BHELLHEN U30Nauum
no FOCT 9920.

13.2 U3onsiums uenen ynpaeneHusi, BcriomoratenbHbix Lenen KPY3 1 BTOpUiHbIX
06MOTOK M3MepUTENbHBIX TpaHC(opMaTopoB

13.2.1 TpeboBaHus K 3NEKTPUYECKON NMPOYHOCTU M3OMSILMU BTOPUYHBIX OBMOTOK
TpaHCOpMaTopOB HanpsikeHnst U TpaHcdopmaTopoB Toka - no FOCT 1983 wu
COCT 7746.

13.2.2 MWU3onsuma wuenen ynpasBreHMs W BcnomoraTtenbHbix LUenen KPYS
OTHOCWTENBbHO 3eMIM AOSKHA BblAEPXMBATL MCMbITaTeNbHOE KpaTKOBPEMEHHoe
(OBHOMWHYTHOE) NepeMeHHOe HanpsiKeHUe CorrnacHo ykasanusm 4.14.

13.2.3. MexgyBuTKOBast N30MALMA OOGMOTOK 3NIEKTPOMArH1TOB B LiensiX yrnpasrieHns
KPY3 (kpome BKMIOYEHHbLIX BO BTOPUYHYIO LieMb TPaHCopPMaTopoB TOKa) AorpkHa
BblAEpPHVBaTL B TeYeHWe 1 MUH UCMbITaTeNbHOE KPaTKOBPEMEHHOE MEpeMeHHoe

HanpshkeHne, NPUINoXeHHoe Mexay BbiBoAamu o6MOTOK M paBHoe 3,5 UMy, - ana

06MOTOK NepeMeHHoro Toka u 2,5 I, - Ana 06MOTOK NOCTOAAHHOrO ToKa, me Ly -
HOMWHanbHOEe HanpshkeHne BCnomoraTenbHbIX uene|7| n ueneﬁ ynpaseneHus.

13.3 Buabl ucnbiTaHuii

13.3.1 U3onsiums KPY3 pomkHa noaBepraTbCsi TUMOBLIM M MPUEMO-CAATOYHBIM
ucnbITaHUsM no Tabrmue 11, a Takke UCMbITAHWSIM MOcne MOHTaxa Ha MecTe
YCTaHOBKM.

13.3.2 TwnoBble WCMbITAHWSI [OMKHbI MPOBOAWTLCS B MOMHOM oObeme npu
ocBoeHun npoussoacTea KPY3, a Tawke B NonHoM obbeme MMM 4acTUYHO Mpu
N3MEHEHUSX KOHCTPYKUWW, mMaTepuarioB Unv TeXHOMormu, ecnm 3TN U3MEeHEeHUs
MOTYT U3MEHWUTL 3MEKTPUYECKYIO MPOYHOCTb N3OSN

13.3.3 lNpremo-coaToyHbIM UCMbITaHUAM [OOSKHbI NoABepratbest kaxaoe KPY3J
WM Kaxgas ero siveka, Mnomc, OTAEenbHbIA MOAYMb UMM TPaHCMOPTHbIN Grok,
COCTOSILLMI U3 OAHOTO UM HECKOMbKWX MOAYNEN.

Tabrmua 11

Bua vcnbiTanus MyHKT cTaHaapTa

HavmeHoBaHue ncnbiTaHnsa

TUnosoe npuemo-

caaToyHoe

TpeboBaHwii | mMeTogoB

VCMbITaHWIA
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1 WcnbiTaHne
3MEKTPUYECKONM NPOYHOCTM
M30MALMM  MMaBHbIX  Lienei
KPYQ3 HanpsixeHuem:

a) MofHoro  rpo3oBOro + - 13.1.1, 13.4.3,135
umnynsca 13.1.3

6) cpesaHHOro rpo3oBOro + - 13.1.2 13.4.4,13.5
MMnynbca (ansa

3MEKTPOMArHUTHbIX

TpaHcdopMaTopoB

HanpskeHns)

B) KOMMyTaLMOHHOO

mMnynsca:

- B CyXOM COCTOSIHAM ANs + - 13.1.4- 13.4.5,13.5
KPY3 330-750 kB; 13.1.6

- NoA, AoXAeM (Ans BBOAOB + - 13.1.5 13.4.2

"BO3ayx-anera3" kateropum
pasmelueHus 1)

r) KpaTKOBPEMEHHbIM
(OLHOMWHYTHBIM)
NepPEMEHHbBIM:

- B CyXOM COCTOSIHWM; + + 13.1.7- 13.4.6,13.5
13.1.9

- noa Aoxaem (ans BBOAOB + - 13.1.8 13.6.4,

"BO3ayx-anera3" Kkateropum 13.4.2

pasmelleHus 1)

n) nepeMeHHbIM, c + + 13.1.10 13.4.7
namepeHvem YacCTUYHBbIX

paspsigos

2 WcnbiTaHne + + 13.2.1- 13.4.6, 13.6,
3NEKTPUYECKOW MPOYHOCTMU 13.2.3 13.6.4
nsonauum uenew

ynpaBneHus "

BCMOMOraTenbHbIX  Lienei
KPYQ3, BTOpMYHbLIX 0GMOTOK
n3mepuTenbHbIX
TpaHcdopmMaTopos
KpaTKOBPEMEHHbIM
(OBHOMUHYTHBIM)
nepemMeHHbIM HanpskeHnem

13.3.4 Vicnbitahne KPYO nocne MoOHTaxa Ha MecTe YCTaHOBKM NPOBOAAT
UCMbITATENbHBIMU HANPSKEHNAMM:

a) ans KPY3 knacco Hanpsxenust ot 110 go 220 kB - kpaTkoBpeMeHHbIM
(OOHOMWHYTHBIM) NepemMeHHbIM HanpsixeHneM, paeHbiM 80% HOPMMPOBaHHOMO B
13.1.7;

6) ana KPYQ3 knaccos HanpsbkeHus ot 330 go 750 kB - kpaTkoBpeMEHHbIM
(OOHOMWHYTHBIM) NepeMeHHbIM HanpskeHneM, paBHbIM 100% HOpMMpPOBaHHOTO B
13.1.7, v HanpsbkeHVeM  KOMMYTaLMOHHOTO  uMMynbca, paBHbiM  80%
HopmupoBaHHoro B 13.1.4.

[lo v nocrne ucnbiTaHUs KPaTKOBPEMEHHBIM (OLHOMUHYTHBIM) NEpPeMEHHbIM
HanpPsKEHMEM  UIM HanpsbkeHWEM  KOMMYTALMOHHOTO — MMMyrbca  [JODKHO
NPOBOAUTLCS MCMbITAHNE NEPEMEHHbIM HanpsXXeHeM C U3MEepPEeHNEeM YacTUYHbIX
paspsigos o 13.1.10.

13.4 O6Lwme ykasaHWsi N0 MeTOAAM UCTbITaHWI

13.4.1 TunoBble M npuvemMo-cAaTouHble UchbiTaHus wuonauum KPYO pormkHbl
NPOBOAUTLCS MNPV HOPMUPOBAHHOW MUHUMAaTTbHOV paBoyel NNOTHOCTH anerasa.

McnbiTaHns mocne MOHTaxa Ha MecTe YCTaHOBKM [OMMKHbI MPOBOAUTLCSA Npu
NMOTHOCTY 3rieras3a He Hke HOPMUPOBAHHOWN MUHUMAIILHOWM paboyelt MIoTHOCTY.

HopmupoBaHHOe 3HaYeHWe MUHWUManbHOW paboueit MMOTHOCTM dnerasa
yKasblBaeTCs B CTaHAapTax Ha anekTpoo6opyaoBaHNe KOHKPETHbIX TUMOB.



13.4.2 MNpuBeneHne ucnbiTaTenbHbIX HANPSHKEHUA K aTMOCEPHBLIM YCIIOBUAM Npun
UCMbITAHUN AOSDKHO OCYLLUECTBATLCS TOMbKO MPY UCTIbITAHUM  3MEKTPUYECKO
NPOYHOCTM U3OMALMM BBOAOB "BO3AYyX-3neras".

MpuBeaeHve AaBneHus anerasa B OGbeKTE WCMbITAHWUS K TemnepaTtype
OKpy>XatoLLero Bo3ayxa Bo Bpemsi ucrbitanust - no FTOCT 1516.2, pasgen 4.

13.4.3 Mpn ucnbiTaHUM U3onsUMM MMaBHbIX Lenen KPYS HanpshkeHVem morHoro
rpO30BOrO MMMYMbCa AOIMKEH NPUMEHATLCA METOA 15 MMNYNbCOB C NPUMOXKEHNEM
MMMNYNbCOB MOMOXUTENBHOW U OTPULIATENBHON NOMAPHOCTEN.

13.4.4 Tlpy “cnbITaHUM M30MALMN TPaAHCOPMATOPOB HAMPSHXKEHUS HaNPsHXKeHeM
Cpe3aHHOro rpo30BOr0 MMMYNbCa AOIMKEH MPUMEHATLCS METOA TPEX UMMNYIbCOB C
NPUINOXEHNEM VMMYTbCOB MOMNOXUTENBHON 1 OTPULIATENLHO NONAPHOCTEN.

1345 TMpu wucnbiTaHuM w3onALMM  MaBHbIX Ueneid KPY3S  HanpsbkeHuem
KOMMYTaLMOHHOrO WMMMyrbca [AOMKEH NPUMEHATLCH MeTod 15 umnynscoB ¢
NPUINOXEHNEM UMMYNbCOB MOMOMUTENIBHOW W OTPULIATENbHON MONsSipHOCTEN, 3a
uckroveHnem Beoaa "Bo3ayx-aneras” B KPY3 kateropum pasmelteHnst 1, KoTopblit
AOIDKEH UCMbITbIBATBCA B CYyXOM COCTOSHUW  UMMNYSbCaMun MONOXUTENBbHON
MONSIPHOCTH, @ MOA AOKAEM - UMMYNMbCaMW MONIOXUTENbHON W OTpuLaTeribHOM
NoMnAPHOCTEN.

13.4.6 [llpu ucnbITaHMM U3OMAUMKM  [MABHLIX LEnein, uenew ynpaeneHus wu
BCroMoraTtenbHblX Leneit KPY3 1 BTOpUYHBIX OBMOTOK M3MepUTEMNbHbLIX
TpaHCEopMaTopoB  KPaTKOBPEMEHHBIM  MEPEMEHHbIM  HarpsikeHUeM  [OSDkKeH
NPUMEHSATLCS METOA, NPUMNOXEHNST OOHOMUHYTHOTO HaNPSDKEHUS.

13.4.7 WcnbiTaHne nepeMeHHbIM HamnpskeHWeM C  W3MEpeHWeM  YacTUHHbIX
paspsiAoB AOMMKHO MPOBOAUTLCS:

a) Mpu TUMOBOM WCMbITGHWM - Ha MOMHOCTbIO cobpaHHoM KPYQ urm Ha ero
TpaHCNOPTHbIX Griokax;

6) npyv npuemMo-coaToYHOM WCMbITAHWM - Ha MOMHOCTbI cobpaHHom KPYO,
TPaHCMOPTHbIX 6ri0Kax, MOAYNAX UM Ha OTAENbHbIX anemeHTax KPY 3.

TunoBoe ncnbiTaHue nepemMeHHbIM HanpsikeHneMm C U3MepeHnemM YaCTUYHbIX
paspsigoB no 13.1.10 OOPKHO NPOBOAMTLCS MOCNE WCMbITaHUA 3NEKTPUYECKON
MPOYHOCTN U30MAUNN HaNPSHXKEHUAMU PO3OBbLIX UMMYNbCOB, KOMMYTALMOHHbIX
MMMYNbCOB W KPaTKOBPEMEHHbLIM NEpeMEHHbIM.

13.5 CxeMbl 11 yCroOBWSi MPUMOXEHNS UCMbITaTeNbHbIX HAMPSHKEHWUIA NPU UCMbITaHUN
M30MSALMK IMaBHbIX Lienen

1351 Mpy wCMBITAHAM W3OMNALMM  OTHOCWUTENBHO 3EeMMM  UCTbITaTensHoe
HanpsbkeHne [OSDKHO MNpUKNaAbiBaTbCA K BbiBOAY (BblBOAAM) [MaBHOM Lenu
Kaxpgoro rnomoca, a obonoyka - 3asemnaTbCsA. McnbiTaHMe KOMMYTaLMOHHbLIX
annapaToB (3@ WCKMIOYEHMeM 3a3emnuTernieil) [O/DKHO NPOBOAWTLCS  MpK
BKMHOYEHHOM U OTKIMKOYEHHOM MOMOXEHUSAX, Npu4em rnpu OTKMHOHYEHHOM MOSIoXeHUN
UCMbITaTeNbHOE HanpPskeHe [OIDKHO MPUKNaabiBaTbCA OAHOBPEMEHHO K 06oum
BbIBOAAM OJHOTO W TOro e nomoca. McnbiTaHne 3asemnuTenei [[OMKHO
NPOBOAUTLCS  TOMbKO  MPW  OTKMIOYEHHOM  MOTIOXKEHWW, @  HampshkeHue
NPVKNaabIBaTbCA TOMBKO K HE3a3eMIIEHHOMY BbIBOAY.

13.5.2 WcnbiTaHve M30Msumu Mexay nomocamu JOMKHO NPOBOAUTLCS B Criyyae
pacronoxeHWsi BCEX TPeX MomtocoB B 0AHOM 06LUel 06omnoYKe.

McnbiTaTensHoe HanpspkeHne OOIMKHO MPUKMadblBaTbCs MOOYEPEHO K
BbIBOAAM KaXOOro Moroca, a BbiBOAbl OCTalbHbIX MOMOCOB M UX 0BOMoYKM
AOIDKHbI 3a3eMIIATbCS.

KommyTaLnoHHbIe annapatbl AOMKHbI UCMLITLIBATLCSA C Y4eTOM TpeboBaHuii
13.5.1.

13.5.3 Ecnm B coctaB KPY3, ero nomtocos, siieek unm GriokoB BXOAAT 31IEMEHTbI
(M3mepuTensHble TpaHcdopMaTopbl HanpsikeHus, KabernbHble BBOAbLI, BBOABI
"BO3Ayx-anera3" unu "Macro-anera3"), MakeTbl KOTOPbIX GbinM paHee MCMbITaHbl
oTAENbHO, TO AonyckaeTcs ucnblTaHus usonsumm KPY3, ero nomocos, sveek unm
6rokoB NPoBoAUTL 6e3 NepeyuncrieHHbIX Bbille SIEMEHTOB. YCNOBUS NpoBeaeHNst
3TUX MCMbITAHWA AOMKHbI YCTaHaBMMBaTLCA B cTaHaapTax Ha KPYQ3 KOHKpeTHbIX
TUNOB..

13.5.4 BTopuyHble 06MOTKM TpaHCGOPMaTOPOB TOKa AOMKHbI ObITb MPU UCTbITAHUN
M30MSALMM TMABHOW LIENK 3aMKHYTbI HAKOPOTKO W 3a3eMIeHbI.

13.5.5 YcTpoicTBO AN 3aWmTbl OT MNepeHanpsikeHUn Ha BpeMst WCMbITaHWi
U3ONALMW TNABHOM Lienu [OMKHO OTCOEAMHATBCA WM BbIHUMATbCA M3 0ObekTa
UCMbITaHWA; MPU 3TOM AOMKHO 0BECneynBaThCsl COXPaHeHWe peanbHoN opMbl
3MeKTPUYECKOro Nosst.

13.5.6 VcnbiTaHne n3onauumn Mexay pasoMKHYTbIMU KOHTaKTaMmu BbiKnodaTenen n
pa3beanHUTENEN [OMKHO NPOBOAUTLCS MO CrIEAYIOLMM CXEMaM:

a) ecnM ucnblTaTernbHOE HanpshkeHne Mexay KOHTakTamu annapaToB paBHO
UCMbITATENbHOMY — HAMPSKEHWIO  OTHOCWUTENbHO  3eMIM, TO  UCMbITaTenbHoe
HanpsbkeHue NpUKraabiBaeTCst K O4HOMY U3 BbIBOZOB (MPW TUMOBbIX UCTILITAHUSX -
K K2)KOMY 13 BbIBO[OB NOOYEPEAHO), @ APYrov BbIBOA M 0BOMOYKa 3a3eMAAloTes;
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6) eCcnvM ucnbiTaTenlbHOEe HanpsbkeHne Mexay KOHTakTamu annapaTtoB Bbllle
McnblTaTeNbHOrO HaNPsSXXeHNs1 OTHOCUTESTbHO 3eMin, TO:

- ANs annaparoB knaccos HanpshxeHnsa ot 110 oo 220 kB k ogHoMy 13 BbIBOAOB
(MPY  TUNOBBLIX WCMBLITAHUAX - K KaXOoMy W3 BbIBOAOB  MOOYEPEAHO)
NPUKNaabIBaeTCA  HanpsbkeHWe,  PaBHOE  UCMbITATENbHOMY  HanpshkeHuio
OTHOCUTENBHO 3eMIW, @ K APYroMy BbIBOAY - NEPEMEHHOE HaNPsKeHWe, CABUHYTOE
no paze Ha 180 aneKTPUYECKUX rpadycoB (Mpu MCMbITaHUM KpaTKOBPEMEHHbLIM
NEPEMEHHBIM  HaMPSPKEHUEM) WM CUHXPOHW3UPOBaHHOE (MPpW  WUCMbITaHWUW
HanpsikeHUsMN - TPO30BbIX U KOMMYTaLMOHHbIX I/IMI'IyJ'IbCOB) N0 OTHOLUEHUO K
HanpsPKEHUIO Ha MEepBOM W3 BbLIBOAOB TakK, 4TOOblI MeXOy KOHTakTamu Gbiro
NPUNoOXeHO HOPMNPOBAHHOE UCTbITATENbHOE HaNpsKeHue,

- ANst annapaToB KraccoB HanpsikeHus oT 330 go 750 kB npu ucnbiTaHum
HanpshKeHWsIMA PO30BbIX Y KOMMYTALIMOHHbBIX UMMYSIbCOB K KaXgoMy M3 BbIBOOOB
[OMKHbI ObITh NPUMOXEHbI HaNpPshKeHUs, ykadaHHble B ckobkax B rpade 3 unm 5
Tabrmubl 10. MeHbLUee 13 NPUNOXEHHBIX HANPSHKEHUI AOIKHO BbITh NEPeMEHHbIM,
CUHXPOHM3MPOBaHHbIM MO OTHOLLEHWIO K BoMbluemMy WMMYNbCHOMY HanpskeHuto,
TaK, 4ToBbl MeXay KOHTaKTamu BbIno NPUNOXEHO HOPMUPOBAHHOE MCTbITaTeNnsHOe
HanpsixeHue, ykasaHHoe 6e3 ckobok B rpace 3 nnm 5 Tabrmupl 10;

- Ans annapaToB knaccoB HanpsikeHns oT 330 go 750 kB npu ucnbiTaHum
KpaTKOBPEMEHHLIM MEPEMEHHbIM HanpsikeHWeM K OAHOMY M3 BbIBOAOB (Mpu
TUNOBbLIX UCMBITAHUSIX - K KaXAOMY W3 BbIBOAOB MOOYEPEAHO) AOIMKHO 6GbiTb
NPUINOXEHO HaNPsKeHWe, PaBHOE UCMbITATENbHOMY HaMPSHKEHUIO OTHOCUTENBHO
3emMnn, a K ApyroMy BbIBOAY - MEPEMEHHOe HanpshkeHue, CABUHYTOe Mo dase Ha
180 3MEKTPUYECKUX IPapycoB MO OTHOLUEHUIO K HaMpPsPKEHUIO Ha MepBOM U3
BbIBOAOB Tak, 4TOObl MeXay KOHTakTamu ObINo MPUMOXEHO HOPMUPOBaHHOE
UCMbITaTENbHOE HaNpsBKeHMe.

13.6 CxeMbl 11 yCroOBWSi MPUMOXEHNS UCMbITaTeNbHbIX HAMPSHKEHWUIA NPU UCMbITaHUN
nsonauun ueneﬁ ynpasneHusi U BCroMoraTesbHbIX ueneﬁ

13.6.1 lMpw mcnbITaHWM M3ONALMK Lienei ynpaBrieHnst U BCTIOMOraTernbHbIX Lenen
UCMbITATENbHOE HAMPSXKEHUE AOMMKHO ObITb MPUMOXEHO KO BCEM KOHTaKTHbIM
3aXUMaM Kaxaoit COOpKM KOHTAKTHBLIX 3axuMOB Kaxdon vactn KPYJ, kpowme
3aXMMOB, 3NIEKTPUMECKN COEAMHEHHBIX C KopriycoMm. O6orouka u kopnyc Lukada
3a3eMnsaTCA. ﬂ,onycxaeTc;l apy 3TUX MCMbITAHUAX BCE KOHTAKTHblE 32XUMbl
COEANHSTL Mexay COBOiA.

13.6.2 BTopuyHble 06MOTKM TpaHCopMaTOPOB TOKa AOMKHbI GbITb 3aKOPOYEHbI U
OTCOE[UHEHbI OT 3eMIM, @ BTOPUYHBLIE OBGMOTKM TPaHCHOPMAaTOPOB HANPSHKEHNS -
Pa3oMKHYTbl. HopmarbHO 3a3emrieHHble 3aXVMbl HEKOTOPbIX 3NIEMEHTOB Lienei
(M3mMepuTErnbHBIX TPAaHCHOPMaTOPOB, 3MEKTPOKOHTAKTHBIX MaHOMETPOB) BO BpeMsi
UCMbITaHUSI [OMKHbI GblTb OTCOEAWHEHbI OT 3a3emrieHHoi 0Borouku, ecnm 3To
NPeAyCMOTPEHO KOHCTPYKLIUEN.

13.6.3 Ecrm B ucnmbITyeMoW Lienn ynpaeneHUs M BO BCMOMOraTerlbHoW Lienu
MMEIOTCS 3NIeMEHTbl C HOPMMPOBAHHBLIM WCMbITATENbHBLIM HaNpsxeHnem meHee 2
kB, TO MCMbiTaHMe [OIKHO MNPOBOAWUTLCA [ABaXObl B yKasaHHOW  Huxe
nocneaoBaTenbHOCTY:

a) NpY OTCOEAVHEHHDBIX OT KOHTaKTHbIX 32KUMOB 3TUX 3JIEMEHTOB NPOBOAAX CXEMbI
- UCMbITATENbHBIM HanpsixeHneMm 2 kB;

6) npu NOACOEANHEHHbIX K KOHTaKTHbIM 3aXMMaM 3TUX 3rieMeHTOB npoBoAax
CXEeMbl - HAUMEHbLUMM U3 HOPMUPOBAHHbIX AN 3TUX 3JIEMEHTOB UCMbITATENbHbIM
Hanpsi>XeHneM.

13.6.4 McnbiTaHne BTOPWUYHBIX OBMOTOK M3MEpUTENbHbIX TpaHcHopMaTopoB W
3a3eMrsemMoro BbIBOAa NEPBUYHON 0BMOTKM TpaHcdopMaTopa HanpskeHust - Mo
TOCT 1983.

13.7 VicnbiTaHne Ha MecTe yCTaHOBKM

McnbiTanne anekTpuyeckon npovHocTn maonsuum KPY3 nocne MoHTaxa Ha
MecTe YCTaHOBKM [AOIKHO MPOBOAWTBLCS MO sveiikam. Bup wvcnbitatenbHoro
HanNpPsPKEHUS W METOA, NPOBEAEHUS WUCMbITAHWSA, B 3aBUCUMOCTU OT UMEHOLLErocs
ucnblTaTensHoro obopyaoBaHWs, [OMKeH YkasbiBaTbCs B CTaHgapTax Ha KPYO
KOHKPETHbIX TUMOB.

NPUNOXEHUE A (cnpaBouHoe). SALLIUTHBIE
XAPAKTEPUCTUKU BEHTUIIbHbBIX
PA3PAOHUKOB

MPUNOXEHME A
(cnpaBo4Hoe)

YPOBHM M30MALMM  3NEKTPOOGOPYAOBaHNS C  HOPMarnbHOW W3onsLmei
YCTaHOBMEHbl B HACTOSILLEM CTaHgapTe C Y4eTOM 3alMTHBIX XapakTepucTuk
BEHTUMbHLIX  paspsigHukoB 1Mo [TOCT 16357 ¢ HOMUHAmbHLIM - HanpsXeHueMm,
PaBHbIM 3HAYEeHUIO Krliacca HanpskeHUs 3NekTPooGopyaoBaHUs, W rpynnbl,
yKkasaHHou B Tabrmue A.1.

Tabmmua A.1*
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Knacc HanpspkeHust pynna
anekTpoobopyaoBaHus**, Buapl BEHTWIbHbIX
KB 3nekTpoo6opynoBaHUs paspsaHMKOB No
FOCT 16357
3,61 10 Bce 1\
15,20, 351 110 Bce, kpome KPY3 1l
110 KPY3 I
150 1 220 Bce, Kpome CUMoBbIX l
TpaHcdopmaTopos,
LUYHTUPYIOLLMX ~ PEakTopoB W
KPY3
150 n 220 CurioBble  TpaHcopMaTopbl, Il
LUYHTUpYOLLME — peakTopbl W
KPY3
330 1 500 Bce, Kpome KPY3 " Il
9neKTPoobopyAOBaHNS YPOBHSI
e
750 Bce, kpome  KPYJ 1 || KomMB1HVpoBaHHble
3neKTpooBopyAoBaHNS YPOBHSI
g rrE

* Tabnvua He oxBaTbIBaeT YPOBHM U3ONSLIMM 3NIEKTPOOGOPY/AO0BaHUSA KIaccoB
HanpsixeHus 24 n 27 kB u Heltpann o6MoTkn BH cunoBbix TpaHcdopmaTopos
knaccoB HanpsbkeHnst ot 110 go 220 kB ¢ HenomHon usonsuven HewTpamm,
[onyckaroLei paboTy ¢ pa33emneHnem HernTpanu.

** [INsl cUnoBbIX TPaHCEOPMAaTOPOB - KNacc HanpsiKeHUst Kaxxaon u3 06MOTOK.

*** YpoBHu m3onauun KPY3 1 ypoBeHb @ 3nekTpoobopynoBaHusl KraccoB
HanpsbkeHust oT 330 go 750 kB onpefeneHbl C y4eTOM XapaKTepUCTUK OKCUAHO-
LIMHKOBBLIX OrpaHu4uTenein nepeHanpsbkeHnin (OMH) cornacHo TexXHUYeckum
ycrnoeuamM Ha OlMH.

NMPUNOXEHUE b (cnpaBo4HoOe).
AONYCTUMBIE B YCIOBUAX
SKCNNYATALUUN KPATKOBPEMEHHbIE
NOBbILWEHUA HANMPAXEHUA YACTOTOMN 50
My ANA ANEKTPOOBOPYOOBAHUA KITACCOB
HANPSAXXEHUA OT 110 A0 750 kB

NPUNOXEHWVE B
(cnpaBo4Hoe)

B.1 [donyctMble B YCIOBWAX 3KCMNyaTaLUM KPaTKOBPEMEHHbIE MOBbILIEHWS
HanpsbxeHnst yactoton 50 'y He AOMKHbI NPEeBbILLATh OTHOCUTESbHBIX 3HAYEHWIA

(Ans HanpspkeHnst Mexay hasamu unv nomocamu Ug g - MO OTHOWEHWIO K
HanborbLieMy paboyemy HanpsiKeHWIo; Anst HarnpsikeHUst OTHOCWUTENbHO 3emrn

Uq,_s - MO OTHOLLEHWIO K HanbBonbLuemy paboyemMy HanpsKeHWIo, AeneHHOMY Ha «E
), yKkasaHHbix B Tabrmuax B1 u B2. OHM oOTHOCATCA K crepyloLiemy
anekTpoobopyaoBaHuio*  knaccoB  HampsbkeHuss ot 110 pgo 750 kB ¢
UCMbITATEMbHBIMA  HAMPSPKEHWAIM MO HacTosIeMy — CTaHaapTy:  CWUIoBbIM
TpaHcdopmaTopam obLero HasHaYeHus!, LLYHTUPYIOLLM peakTopam,
TpaHcdopMaTopam HanpsikeHWs, TpaHcdopmaTopam Toka, annapataM Tex BUAOB,
Ha KOTOpble PacnpOCTPaHSETCS HACTOSWMIA CTaHAapT, KOHAeHcaTopaMm CBSi3U W
LUMHHBIM Oropam.

* YKasaHHbIEe 3HaYEHUs He pacnpOCTPaHSITCS Ha dnekTpoobopyaosaHue ¢
YPOBHEM U30MSILIAN & .

B.2 YkasaHHble B Tabrmmuax 51 v B2 oTHocuTenbHble 3HAYEHUsI HanpsKeHWst
pacnpoCTPaHSItOTCSl Takke Ha MOBbILWEHHbIE HaMPSHKEHUsl, OTIMYaoLmecs ot
CUHycouAbl 4acToTbl 50 Fu 3a CYET HaloXeHus rapMOHUYECKUX COCTaBnAoLLNX
HanpsbkeHus. YkasaHHble B Tabnmuax B1 u B2 3HauyeHus HanpshkeHust Mexay
asaMM U OTHOCUTENbHO 3EMIM  MPEACTaBMAOT  OTHOLIEHWE MakcuMyma
NOBbILLIEHHOTO HAMNPSHKEHWS1 COOTBETCTBEHHO K amMnnTyae Hanbonbluero paboyero
HanNPsHKEHUS UMM K amnImMTyae HanbonbLuero pabodero HanpsKeHUs!, AENeHHON Ha

N
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B.3 3HaueHns AonyCTUMbIX NOBLILLEHWIA HANPSHXKEHNA Mexay dazamm, ykasaHHble B
Tabrmue B.1, oTHOCATCS TOMbKO K TpexdasHbIM CUMOBLIM TpaHcdopmaTopam,
LUYHTUPYIOLLMM peakTopam U 3MeKTPOMarHUTHbIM TpaHchopMaTopam HanpsiKeHus!,
a Takxe K annapatam B TPEXMOMOCHOM MCMOSNHEHWW MPY PacroNioXeHUn Tpex
norniocos B 0AHOM Gake UM Ha oaHoi pame. Mpu STOM ANa annapaToB 3HaYeHWs
1,60; 1,70 n 1,80 OTHOCATCA TOMbKO K MexaydasHOW BHELUHEN W30MAaLum
annapaToB knaccoB Hanpsikenus 110, 150 1 220 kB.

Tabmua B.1 - [onyctumble B YCroOBUSIX SKCMMyaTauuu KpaTKOBPEMEHHble
NOBbILIEHNsI HanpshkeHnst Yactotoit 50 My ans anekTpoobopynoBaHUs Knaccos
HanpsixeHus ot 110 go 330 kB BkntoY.

[lonycTumoe NoBbILLEHNE HANPSHKEHNS,
Bwug anekTpoo6opynoBaHus OoTHOcUTEnbHOoe 3HaveHwue, He Bornee, Npu
ANUTENbHOCTU £

20 MuH* || 20c** 1c 01¢c

¢ |3 - (P3|l pp |l 3 | Db || b3
@ ®

CurioBble TpaHcdopMaTopbl 1,10 1,25 1,50 |1 1,90 || 1,58 || 2,00
(aBTOTpaHcopmaTopbl)

LUyHTupytome  peaktopbl 1 1,15 1,35 1,50 112,00 [ 1,58 || 2,10
3MeKTPOMarHnTHbIE
TpaHcdopMaTopbl HaNPsXeHNs!

Annapartbl, emkocTHble || 1,15 1,60 1,70 || 2,20 || 1,80 || 2,40
TpaHcopMaTopbl  HanpsHKeHNs,
TpaHcdopMmaTopb! ToKa,
KOHOEeHCaTopbl CBA3W, LUWHHbIE
onopbl

* KonnyecTBO MOBbILLEHWIA HANPSXXEHUS ANUTENbHOCTLIO 20 MUH He AOIKHO
6biTb Gonee 50 B Te4eHre ogHOro roaa.

** KonmyecTBO MOBBLILEHWA HANPSHXKEHUA ANUTENbHOCTHI0 20 C HE [OMKHO
6biTb Gonee 100 3a cpok cnyxObl 3nMeKTpoobopyaoBaHWS, yKa3aHHbIA B
cTaHaapTax Ha oTAenbHble BUAbl ANekTpoobopynoBaHus, unn 3a 25 net, ecnm
Cpok cryx@bl He ykasaH. lMpy 3TOM KONMMYECTBO MOBLILIEHUI HaMPSHKEHUs He
nomkHo 66T 6onee 15 B TeueHne oaHoro roaa 1 6onee AByX B TeYEHME CYTOK.

Tabrmua B.2 - [onyctumble B YCROBUSIX SKCMNyaTauuu KpaTKOBPEMEHHble
NOBbILLEHNA HanpsbkeHust YacToTon 50 My ana anekTpoobopyaoBaHWst KnaccoB
HanpsixeHus 500 n 750 kB

Knacc [lonycTMOE NoBbILLEHWE HAMPSHKEHUST*, OTHOCUTENbHOE
Hanpsi- Bun 3HaueHve, He Goree, NpU ANUTENBHOCTM ¢ U KONuYecTBe
XeHusl, || anekTpooBopyAoBaHs NOBbILLEHWI B rof, #

kB

t=8 || 34 1y 20 5 1 ]20c| 1c|01¢c
MUH || MUH || MUH
nl < L75 | 2 || £7 || £5 | £4 - -
200 || 125 50
CunoBble 1,025 ([ 1,05( 1,075 |[1,10{1,15|[ 1,20 1,25 |[ 1,90 || 2,00
TpaHcdopmatopbl || -------- el et el [ | I e |
1,025( -- || 1,075 -- - - - - -
1,05 1,10((1,15(/1,20| 1,25 ||1,50| 1,58
LWyHTupytoLme 1,025 ([ 1,05( 1,075 |[1,15]1,15|[ 1,20 1,35 || 2,00 2,08
500 |[ peakToOpbI n
ANEeKTPOMarHUTHbIE
TpaHcdopmaTopb!
HanpsbkeHus
Annapartbl, emkocTHble || 1,025 |[ 1,05 1,075 |[ 1,15/ 1,15]/ 1,20 || 1,60 || 2,20 || 2,40
TpaHcdop-
MaTopbl HanpsKeHus,
TpaHcaop-
maTopb! ToKa,
KOH[EHCaTopbl CBS3N,
LLMHHbIE OMopbI
CuroBble 1,025 ([ 1,05( 1,075 |[1,10]1,15|[ 1,20 1,25 || 1,67 || 1,76
TpaHcdopmMaTopbl el I | I | I [ | I | e [
1,025( - || 1,075 -- - - - - -
1,05 1,10(1,15]/1,20|| 1,25|/1,50| 1,58




750 || WyHTupytome 1,025 ((1,05(| 1,075 | 1,10/ 1,15|( 1,20|| 1,30 || 1,88 || 1,98
peakTopsbl, annapa-
Tbl, TpaHccopmaTopbl
Hanpsxe-

HUs| " TOKa,
KOHAEHCAaTopbl CBA3W,
LUVHHbIE OMopbI

* B uncnmuTene ykasaHbl 3Ha4EHWS [ONYCTVMOTO MOBbILLIEHNS! HAMPSHKEHWS! OTHOCUTENbHO
3emMrv, B 3HaMeHaterne - Mexay dasamu.

B.4 insl cunoBbIx TpaHCGOPMaTOPOB MPU ANMTENBHOCTY BO3AENCTBUSI HANpshkeHUs!
20 ¢ ¥ Bbllle, HE3aBUCUMO OT MpUBEAEHHbIX B Tabnuuax B.1 n B5.2 3HaueHui,
MOBbILEHHBLIE HAMPSPKEHWST He [OMKHbl WMETb KPaTHOCTb MO OTHOLLEHUIO K
HOMUHArNbHOMY HanpsKeHWo OTBETBNEHUs OBMOTKM TpaHcdopmatopa Goree
ykasaHHou B TOCT 11677, pasgen 9.

B.5 [Ons BbiknoyaTenen, He3aBUCUMMO OT MpuBedeHHbiX B Tabmmuax B.1 u B.2
3HAYeHUI, NOBBILLEHHBIE HAMPSXKEHUS AOMMKHBI BbITb OrpaHWYeHbl Npeaenamu, Npu
KOTOpbIX COBGCTBEHHOE BOCCTaHAaBIMBAIOLIEECH HAMpsiKeHWe Ha  KOHTakTax
BbIKIOYATENS He NPeBbILLAET 3Ha4YeHnN, ykasaHHbix B COCT 687 n [OCT 12450.

B.6 Mpu ANUTENBHOCTY MOBbILLEHNUS HAMPSKEHUS! £, MPOMEXYTOUHON MEXY ABYMSI
3HAYEHWAMW OTMTENBHOCTY, NpUBEAEHHbIMM B Tabnuuax 6.1 u B.2, gonyctumoe
NOBbILUEHNE HANPSHKEHWUSI [OIMKHO GbiTh PABHO ykazaHHOMY Ansi GOMbLLEro U3 3TUX
3HAYeHUN ANUTENbHOCTM.

Mpn 0,1 ¢ <££05 ¢ [onyckaeTcs MOBLIWEHWE HAMPSHKEHWS, PaBHOE

T + 0301 ~Ue), me Uy, w Ugre - AONYyCTUMbIE MOBBILEHNSI HAMPSHKEHUS
NPV ATMTENBHOCTSIX £, PABHBIX COOTBETCTBEHHO 11 0,1 C.

B.7 TpomMexyToK BpeMeHW Mexay [ABYMS MOBBILEHUSMU  HaMpshKeHWs
armtenbHocTblo 20 ¢; 1; 5 1 20 MyH formkeH GbiTb HE MeHee 1 4, ANMTENBHOCTBLIO
1, 31 8 4 - He MeHee 12 4. Ecrn NoBbILLEHNE HANPSKeHUs ANUTENbHOCTbIO 20 MUH
MMerio MecTo [Ba pa3a (C YacoBbIM WHTEPBANoM), TO B TeveHne Brvpkaiumx 24 4
MOBbILLIEHWE HAMPshKeHWs! B TPETUI pa3 AONycKaeTCs NWlb B CriyYae, ecrv 3To
TpebyeTcs BBMAY aBapUNHOM CUTYyaLUK, HO He paHee YeM Yepes 4 4.

B.8 KornnyecTBo fonyckaeMblx B TE4EHWE rofa NOBbILLEHWIA HANPSXKEHWS yKasaHo B
Tabmmuax B.1 u B.2 (ans gnutenbHocTei 0,1 M 1 C KONMYECTBO MOBbILLEHWUI
HanNPsPKEHUS He PernamMmeHTUPOBaHO).

B.9 8HaueHus, NpoOJOMKUTENBHOCTb W KOMWYECTBO TMOBLILLIEHWA HaNPsHKeHWst
AnutenbHocTblo 20 MMH U Gonee noanexar ob6si3aTenbHOM  pervcTpaumumn
onepaTuBHbLIM NEPCOHANOM UM aBTOMaTUYECKN.

NMPUNOXEHWUE B (ob6s3aTtenbHoe). OLLEHKA
PE3YNbTATOB UCNbITAHUA ONMUTENbHBIM
NEPEMEHHbLIM HAMNPAXEHUEM

MPUNOXEHME B
(obsa3aTensHoe)

B.1 CurnoBble TpaHcdopmaTopb!

B.1.1 Ha cunoBbix TpaHcdopmaTopax, NOAMeXawmx WCMNbITAHUIO OIMTENbHbIM
HanpsHKEHNEM, MPU UX UCMbITAHUN OLHOMUHYTHBIM HaMPsXXeHUeM, NPOBOAMMOM Mo
TOM e CXeMe, YTO W UCTIbITaHNE ANUTENBHLIM HaMNPSHKEHWEM, AOMKHA U3MEPATLCS
WHTEHCUBHOCTb YaCTUYHbIX Pa3psgoB. Otn n3mMepeHusi 4OIPKHbI NPOBOAUTBLCA Npu
NoAbEME  WCMbITATENbHOTO  HanMpPshKeHUst [0  3HAYEHWst  HOPMUPOBAHHOO
OOHOMUHYTHOrO U MpU €ro CHWKeHUW. HanpsxeHue, npu KOTOPOM W3MepsieTcst
MHTEHCMBHOCTb 4aCTUYHbIX PaspsifoB, AOMKHO ObiTb PaBHO HOPMUPOBAHHOMY
3HAYEeHU0 NCNbITATEeNMbHOro ANUTENBHOMO HanpsXXeHns.

EcCnm WHTEHCUBHOCTb YaCTUYHbIX Pa3psAoB, U3MEPEHHas MPU CHIDKEHWU
ncnblTaTeslbHOr0  OAHOMWHYTHOINO  HanpsbkeHwWs, MpeBbllaeT HOPMUPOBAHHYIO,

pasHylo 3-10-10 Kn*, n npesblwaet 6oree 4eM B TpU pasa MHTEHCMBHOCTb,
N3MEPEHHY Npu nogbemMe UCNbITaTeNIbHOro HanpskeHus, TO nepen ucnbiTaHuem
ANUTENbHLIM  HanNPsHKeHWEM PEKOMEHAYETCS! MPOBECTU OJHO WM HECKOIbKO
crieqyroumx TeXHONOrM4YeCcKux MepOI‘IpI/IHTVIVIZ

- Nnepesarveka mMacna;

- OTCTOM Macna;

- Harpes TpaHcdopmaTopa;

- NOBTOpHasi TEpMOBaKyyMHasi o6paboTka.

* YkazaHHOe 3HayeHWe OTHOCUTCS K MaKCUMarbHOMY 3HAUYEHMIO KayLLEerocs
3apsifaa YacTuYHbIX paspsaos cornacHo FOCT 21023.
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B.1.2 Ecrv B Havarne npuroXeHWst ASMTENbHOTO HanpsbkeHUs U3MepeHHast
MHTEHCMBHOCTb  YaCTW4HbIX PaspsifoB MPEBLICUT HOPMUPOBAHHYID U eCTb
NPEeAnonoXeHVe, YTO Ha pe3ynbTaTbl U3MEPEHUn oKasanmu BrMSIHUE MOMEXM, TO
TpaHcdopMaTop AOMKeH GbiTb OTKMIOYEH U JOIPKHbI ObiTb MPUHATHI Mepbl Mo
CHWXEHWIO YPOBHSI MOMEX, MOCrie 4Yero HeoGXOAWMO MPOBECTU UCMbITaHUE
HOPMWPOBAHHbIM  ASMTESbHBIM  HaNpsikeHnem. Ecrm npu 3TOM WHTEHCUBHOCTb
YaCTWYHbIX PaspsAoB He MPeBLICUT HOPMUPOBAHHY, TO TpaHcdopmaTop
NpU3HaeTCA BblAep>KaBLUNM UCTbITaHNE.

MpumeyaHue - Momexu MoryT 6biTb 06HapyeHbI Ha OCHOBaHWM aHarmaa opMbl
HanpshkeHUsi MO HECUHXPOHHOCTM MOMEX C  WCMbITaTeNbHbIM  HanpshkeHneM.
Heo6xoanmo nNpoBepuTh, HE CBA3aHO NN NOBbILLEHNE U3MEPEHHOW VHTEHCUBHOCTU
YaCTUYHLIX Pa3psdoB C  BIMSIHUEM MCTOMHMKA MUTaHUs (B 3TOM  Cryvae
Heo6X0AMMO NOAKMIOYNTE MEXIY BbIBOAAMMU UCMbITLIBAEMOrO TpaHcdopmaTopa 1
UCTOYHMKOM MUTaHWA CWMOBOWA DUMLTP HIKHWUX 4acToT) MMM paspsaoB  Ha
HaXOASLLMXCSA NOJ, BbICOKAM HaMPshkeHMEM 3NIeMEHTax MCMbITaTenbHON YCTaHOBKM
NN OCTPbIX KPOMKaX 3a3eMiieHHbIX yacTen.

B.1.3 EcnuM un3MepeHHasi WHTEHCMBHOCTb YaCTWUYHbIX paspsifoB  MPEBLICUT

HOpMMpOBaHHYlo, HO 6ydeT He Bbiwe 3-10-% Kn, To oueHka pesynsTatos
ucnbiTaHui gomkHa 6bITb NpousBeaeHa B cooTBeTcTBMM ¢ B.1.4-B.1.9.

B.1.4 PekomeHayeTcs Ha OcHOBe creLuanbHbIX U3MEepeHuin onpeaeniTb MecTo
(NPOBECTU NMOKALIMIO) UCTOYHMKA HYaCTUYHBIX Pa3psoB.

Jlokaumio UCTOYHMKA 4YacTWUYHBIX Pa3psiioB PEKOMEHAYETCSl NPOBOAWTH
3MeKTPU4EeCKUMM  (METOOM rPadyMpOBOYHON MaTpWLibl, M3MEHEHVEM CXEeMbl
UCMbITaHWS) N aKyCTUYECKUM (ECNM YyBCTBUTENbHOCTb MeTOAA AOCTaTo4Ha Ans
npoBeAEeHs NIoKaLnn) MeTogamu.

B.1.5 Ecnu B peaynbTaTe fokalumy MECTO UCTOMHMKA YaCTUYHbIX paspsiaoB GyaeT
YCTaHOBMEHO, TO UCTOYHUK HYaCTUYHbIX Pas3psaoB OOImKeH ObITb YCTpaHeH, n ero
OTCYTCTBME [OIKHO ObiTb MNOATBEPKOAEHO WCMbITAHUEM  HOPMUPOBAHHbLIM
LAMUTENbHBIM HaNpsxeHueM. Ecrvi npu 9TOM MHTEHCUBHOCTb YaCTUYHbIX Pa3psaos
HE MpEeBbICUT HOPMWMPOBAHHOTO 3HAYeHusl, TO TpaHcopmaTop CcuuTaeTcst
BblAEPXABLLMM UCTbITaHUe.

B.1.6 Ecrm B pesynbTate nokauuu YCTaHOBIIEHO, YTO WCTOYHWMK YacTUYHBIX
pa3psiAoB HaxoAWUTCH B MecTe, He MpeACTaBMSIOWEM OMacHOCTW ANs U3oNsALWW
TpaHcdopmaTtopa (Hanpumep, B MecTe ycTaHOBKM BBogoB obmotok HH), TO
PEKOMEHAYETCA MPUHSATL MEPbl MO YCTPAHEHWIO UCTOYHUKA YaCTUYHBIX pa3psiaoB
(Hanpumep, 3ameHa BBOLOB, MEPEeKIOYAlOLLEro YCTPOMCTBA U Ap.), Mocre Yero
AOIMKHO ObITb nposegeHo ucnbiTaHne HOPMUWPOBaHHbLIM ANNTENbHbIM
HanpshkeHneM. Ecrnv npu 9TOM MHTEHCMBHOCTb YaCTUYHBIX Pa3psiAoB HE MPeBbICUT
HOPMMPOBAHHOMO  3HAYeHWUsi, TO TpaHCGOPMAaTOP CYUTAETCs  BblAEpXaBLLUMM
ucnblTaHve.

B.1.7 ECNMM WHTEHCWMBHOCTb 4acTWU4HbLIX Pa3psiioB NPEBLICUT HOPMUPOBAHHOE

3HadeHve, Ho Gynet He Goree 3-10-% Kn, To TpaHcdopmatop AomkeH GbiTb
[OMOMHUTENBHO UCTbITaH HOPMUPOBAHHBIM ANUTENbHLIM HaNPsKEHVEM B TeYeHue
He MeHee 2 4. Ecrv npy 3TOM MHTEHCMBHOCTb YacTU4YHbIX paspsiaoB He Gyger
YBENMYMBATLCA MO CPaBHEHWIO CO 3HAYEHUSMM, MOMYYEHHLIMU NpU NpeablayLeM
UCNbITaHUK, TO TPaHCHOPMATOP CHATAETCS BbIAEPKABLUMM UCTIbITAHME.

ECnm MHTEHCUBHOCTb YaCTUYHbIX Pa3psAoB MPEBLICUT 3HAYEHNs], MOMyYeHHble

npy NpeabIAyLWeM ucnbiTaHuu, Ho GyaeT He Goree 10-2 Kn, To gorkHa 6biTb
npoBefieHa npoLeypa MeponpuaTuin n namepenuii no B.1.8-B.1.9.

B.1.8 Ecrm B pesynbtaTte nokauuyM MECTO MCTOYHMKA YaCTWUYHbIX paspsidoB He
YCT@HOBJIEHO, HO €eCTb MpeanosriokeHne, Y4TO npoBedeHWe TeXHONOorM4eckux
MEPONPUATUIA MOXET CHU3UTb WHTEHCMBHOCTb YaCTWUYHbIX Pa3psiAoB, TO OOIDKHbI
ObITb npoBegeHbl O4HO NN HECKOSTbKO TeXHOMNOrM4ecknx MepOI'IpI/IﬂTI/II;I, YKa3aHHbIX
8B.1.1.

[onyckaeTcs nocne NPOBEAEHUsI OHOTO WM HECKOMbKUX TEXHOMOMYeCKMX
MEpOrNpUsATUA ~ W3MepsiTb  UHTEHCUMBHOCTb  YaCTUYHbIX  PaspsaoB  Mpu
HOPMMPOBAHHOM  ANUTEMNbHOM  HamNpsKeHUN B TEYEHWE BPEMEHW, MeHbLLeM
HOPMMPOBAHHOMO. ECNMN WMHTEHCWMBHOCTb YaCTUYHbIX Pa3psAoB MPU 3TOM He
NPEBbICUT HOPMUPOBAHHOTO 3HAYEHNs!, TO AOMKHO ObiTb MPOAOIKEHO MCMbITaHME
TpaHcdopmaTopa AMUTENbHLIM - HanpPskeHMeM B TeYeHUe HOPMMPOBAHHOTO
BpEMEHMU.

B.1.9 Ecnn HET oCHOBaHUI AN NPOBEAEHUS] TEXHOMOMMYECKUX MEPONpUsSTUiA TM60
OHW OKa3anuCb He3aMdEKTUBHLIMU (HE MPUBENN K CHUKEHWIO WHTEHCUBHOCTU
YaCTUYHbIX Pa3spsifoB A0 HOPMUPOBAHHOTO 3HAYEHWs1), TO TpaHcopMaTop AOMKeH
6bITb AOMOMHUTENBHO WUCMbITAH HOPMUPOBAHHLIM ANUTENbHLIM HamnpsbkeHneM B
TeyeHve He MeHee 2 4. Ecrm npy 3TOM MHTEHCUBHOCTb YaCTUYHbIX Pa3psigoB He
6yaeT yBenMuMBaTbLCS MO CPABHEHUIO CO  3HAYEHUSIMM, MOSy4EHHBIMU  MpU
npefbigylieM UCMbiTaHWW, TO TpaHCOPMaTop CYMTAETCs  BblAepXaBLLUMM
ucnblTaHve.

B.1.10 EcnM WHTEHCMBHOCTb YaCTUYHbIX Pas3psidoB Mpu uchbiTaHui no B.1.9
MPEBbICUT 3HA4YeHusi, Nony4yeHHble Npu npeabliaywem UCnbiTaHuK, HO He 6y/:\eT

6ornee 10-% Kn, To fgorkHa 6biTb NOBTOPEHA NpoLeaypa M3MEPEHUI U UCTIbITaHUi
no B.1.4-B.1.9.

B.1.11 Ecrnm npu Bcex MCMbITAHUAX WHTEHCMBHOCTb YacTWUYHbIX pa3psaoB

npeBbicuT 10—# Kn, TO UCTOYHWK YaCTUYHbIX Pa3psifoB AOSKEH GbITb YCTpaHeH,
YTO JOMKHO 6bITb MOATBEPKIEHO MOCIEAYIOLMM WUCMbITAHNEM HOPMUPOBAHHBLIM
ATUTENbHBIM HaNPSHKEHUEM.



B.1.12 Ecnu WHTEHCMBHOCTb YacTWYHbIX pPa3psiioB BO BpeMs WCMbITaHWst
HOPMUPOBAHHLIM  AJUTENbHBIM  HAMPSKEHWEM MPEBbICUT  HOPMUPOBAHHYIO, HO

6ynet He Bbiwe 10-% Kn, a 3aTeM CHOBa CHW3WUTCS [0 3HaYeHWs, He
NpeBbILLAIOLLET0 HOPMUPOBAHHOE, TO WUCMbITaHWe AOMKHO ObiTh npogorpkeHo Ge3
nepepbliBa A0 TEX NOP, MoKa 3HAYEHUE MHTEHCUBHOCTU YacTUYHBIX paspsiaoB, He
npesblLLAloLLEe HOPMUPOBaHHOE, He GyAeT Mony4yeHo B TeYeHVWe HOPMUPOBAHHOMO
BPEMEHU BbIAEPXKKM.

B.1.13 lMpwn oueHKe pesynbTaToB MUCMbITAHWSA CryyaiiHble HeperynspHble BblGpoCh!

B MOKa3aHusix NpuGOpoB, HO He Bbile 10-% Kn, He AorpkHbI yuuTbIBaTLCS. B criyvae
NPEBbILLIEHNS YKa3aHHOW UHTEHCUBHOCTY, UCMbITAHWNE [OMKHO ObiTh NPOAOIKEHO B
TeyeHne HOPMMPOBAHHOTO BPEMEHN C MOMEHTa NosBMeHus Bbibpoca.

B.2 LLyHTupytoLme peakTopbl

B.21 Ecrm B Hayane npunoXeHWs ANMUTENbHOTO HanpsbkeHWst M3MepeHHas

MHTEHCUBHOCTb YaCTUYHbIX PA3PSA0B NPEBLICUT HOPMUPOBaHHYIO, pasHyto 3-10 10
Kn, n ecTb NpeanornoxeHue, YTo Ha pe3ynbTaTbl U3MEPEHU OKasanu BrMsHUE
noMexw, TO peakTop AOIKeH GbiTb OTKIOYEH U JOIMKHbI BbiTb NPUHATHI Mepbl NO
CHWKEHNIO YPOBHSA MOMeX, nocre 4Yero HeOﬁXOﬂI/IMO npoBecTn wucnblTaHne
HOPMMPOBaHHBIM ANMTENbHBIM HanpshkeHueM. ECrv npu 3TOM WMHTEHCWBHOCTb
HYaCTUYHbIX pas3psaoB He MpPeBbICUT HOPMWPOBAHHOIO 3HAYeHWsA, TO peakTop
CunTaeTCs BblAEepPKaBLLVM UCTIbITaHWe.

MpumeyaHue - Momexu MoryT GbiTb OGHaPYXKeHbI Ha OCHOBaHWW aHarm3aa opMbl
HanpsbkeHUsi MO HECUHXPOHHOCTWM MOMEX C  WCMbITATeNbHbIM  HaMPSHKEHUEM.
HeobxoAnMMo NpoBepuTb, HE CBA3AHO 1 MOBbILLEHWNE U3MEPEHHOW VHTEHCUBHOCTU
YaCTUYHBIX Pa3psLoB C Pa3psifaMy Ha HAXOASLLMXCS NOL BbICOKUM HaNpPsKeHWeM
areMeHTax UCMbITaTeNbHOW YCTaHOBKM (4acTu  KOHAEHcaTopHoW —Gatapew,
OLLMHOBKA) UM OCTPbIX KPOMKaX 3a3eMIIEHHbIX YacTeil.

Mpu aTOM, €cnn ypoBeHs nomex npesbliiaeT 5:10-2 Kn v nomexu o6ycrosneHs!
mmbo paspsdaMyM  Ha  9NleMEeHTaX CXeMbl, HaxXOASLWMXCS MOA  MOMHbLIM
UCMbITATENbHBIM  HAMNPSPKEHWMEM, U HaGMIOAATCS TOMBKO NPY  MONOXUTENLHOM
nonsipHocTH, Mbo paspsiaamm, BOHUKAIOLWMMU B CUIOBOIA Lien KOHAEHCATOPHOW
6aTapen cpa3y nocre BKIIOYEHUsI CXeMbl, U HabroJarTcs Tonbko B obrnactu
CuHycouabl, OrM3KOM K HyMiO HanpskeHWs, TO paspellaeTcsl NpOAOIKUTL
ucnbiTaHne 6e3 ux yyeta, npy YCrNoBUM, YTO TEXHUYECKU HEBO3MOXHO YCTPaHUTL
YyKasaHHble nomMexu.

B.2.2 ECnM MIHTEHCUBHOCTb YaCTU4HbIX Pa3psA0B NPU UCMbITAHUY HOPMUPOBAHHBIM
OJMTENbHBIM HanpshKEHVEM MPEBLICUT HOPMUPOBAHHOE 3HayeHue, Ho ByaeT He

Bbile 10-? Kn, To pekomMeHAyeTCs NPOBECTU aHarnms 3aBMCUMOCTN MHTEHCUBHOCTY
YaCTWYHbIX Pa3psiAoB OT 3HAYEHWs1 BO3AENCTBYIOLLEro HanpsikeHus. Ecrv npu atom
He 6yaeT BbisBrieHa 3aBUCUMMOCTb OT HaMpsKeHWs, TO peakTop [OormkeH ObiTb
NOABEPrHYT AOMOMHUTENEHOMY UCTIBITAHWIO ANUTENbHBIM HAaNPSHXKEHNEM B TeYeHue
1 4. Ecnn npu 3TOM MHTEHCUBHOCTb YacCTUYHbIX PaspsifoB HE YBEMUUUTCS MO
CPaBHEHWMIO CO 3HAYEHWEM, NMONYYEeHHbLIM NPV NPeablAYyLLIEM UCTIBITaHUN, TO peakTop
CYMTAIOT BbIAEPXKABLUMM UCTIbITAHNE.

Ecnn MHTEHCMBHOCTb YacTWUYHBIX Pa3psiAoB NPEBLICUT 3HAYEHWE, NOSyYEHHOe

npy NpeablayleM ucnbitaHuy, Ho Gyaet He Gonee 10-7 Kn, To gomkHa ObITb
noBTOpPEHa Npoueaypa U3MepeHuii U ucnbiTaHuii no B.2.2.

B.2.3 ECMM WHTEHCMBHOCTb YaCTWYHLIX pa3psAoB  3aBUCUT  OT  3HAYeHWs
BO3/1E/CTBYIOLLErO HanpshkeHns MMBo ecrv oHa Mpu AOMOMHUTENBHOM WCMbITaHUM

ATMTENbHBIM - HanpsbkeHneM npesbicut  10-?  Kn, TO oOueHKa pe3yrnsTaToB
MCNbITaHW AomKHa 6bITh NponsBeaeHa B cooTBeTCTBUM ¢ B.2.4-B.2.6.

B.2.4 ECIiM MIHTEHCUBHOCTb YaCTU4HbIX pa3psifos npesbicut 10-7 Kr, Ho 6yaer He

Bbllwe 10-8 Kn, 1 ecrv ecTb NpeanornoxeHue, YTo NPoBeAeHUe TEXHOMNOMMYECKNX
Meponpvmmﬁ MOXET CHU3UTb MHTEHCMBHOCTb YacCTWU4HbIX pa3psanoB, TO AOIMKHbI
6biTb  MpoBefeHbl OJHO WM HECKOSbKO — CIefyloWMX — TeXHONOrMYeckux
MepPOonNpUATUIA:

- Nepesarveka mMacna;
- OTCTOM Macna;

- HarpeB peakTopa;

- 3aMeHa VChbITaTeslbHOro BBOAA BbICOKOTO HAMPSHKEHUS!;
- NOBTOpPHasi TepMoBaKyyMHasi obpaboTka.

Mocrne npoBeAeHUs TEXHONOTMYECKUX MEpONpUSTUA peakTop AOImKEH ObiTb
MCMbITAH HOPMUPOBAHHBIM  ASMTENbHBIM  HanpsbkeHveM. Ecnu  namepeHHas
WHTEHCUBHOCTb YacCTU4HbIX Pa3psigoB Mpu 3TOM He MNPEBbICUT HOPMUPOBaHHOE
3Ha4yeHue, TO PeakTop CHUTAETCS BblAepXaBLUMM UCMbITaHKE.

B.2.5 Ecnu HET OCHOBaHWIA AN NPOBEAEHNS TEXHOMOMMYECKUX MEPONpUATUIA, 6o
OHM OKa3anMCb HeaPeKTUBHLIMM (HE MPUBENM K CHWKEHWIO WHTEHCMBHOCTU
YaCTWYHbIX Pa3spsifoB [0 HOPMUPOBAHHOTO 3HAYEHUs), TO peKkoMeHAyeTcs
UCMbITaTb PEaKTOP HOPMUPOBAHHLIM ANUTENLHLIM HANPSXXEHNEM B TedeHune 6-12 u.
Mpn 3TOM pekomMeHAYeTCS NMPOBECTU XpoMaTorpacmMyeckuini aHanus pacTBOPEHHbIX
ra3oB OO0 U rMocre wucnblTaHusA. Ecrm napy 3TOM UCMbITAHUM MHTEHCMBHOCTb
YaCTWYHbIX Pa3psiAoB  He YBENMYWATCS MO CPaBHEHWIO CO  3HAYEHUSMM,
nony4eHHbIM1 npu npegbigywem ucnbiTaHun, TO peakTop cyuTaeTcs
BblAEPXaBLUMM UCTIbITaHKE.



B.2.6 EcnM WHTEHCMBHOCTb YaCTUYHbIX Pa3psdoB Npu wchbiTaHum no B.2.5
NpeBbICUT 3HAYeHWe, MONyYeHHOe MpY MpefblAYyLLEM WCMbITAHWW, TO UCTOYHUK
YaCTWYHbIX PaspsfaoB AOMKEH GblTb YCTPAHEH, YTO AOIMKHO ObITb NOATBEPKOEHO
nocreayoLmM UCbITaHWEM HOPMUPOBAHHBLIM ANUTENbHBIM HaNPsKeHNeM.

B.2.7 Ecrm npu BCeX UCMbITAHWSIX MHTEHCUMBHOCTb YaCTUYHBIX pa3psiAoB NPeEBbICUT

10-8 Kr, TO MCTOYHMK YaCTUYHbIX Pa3psifoB JOMKeH BbiTb YCTPaHEH, YTO JOIKHO
6bITb MOATBEPKOEHO MOCNEAYIOWMM UCTIbITAaHNEM HOPMUPOBAHHLIM ANUTEMNbHBIM
HanpsbkeHreM.

B.2.8 EcnM WHTEHCUBHOCTb 4YaCTU4HbIX PaspsgoB BO BpeMsi NpoBedeHus
ncnblTaHnsa HOPMUWPOBAHHbLIM AnTenbHbIM HanpsbkeHem npeBbICUT

HOPMMpPOBaHHyl0, HO GyneT He Bbiwe 510-% Kn, a 3aTem CHOBa CHU3UTCS [0
3HAYEHWs, He NPEBbLILIAILIET0 HOPMUPOBAHHOE, TO WCMbITaHWE AOMKHO 6biThb
npopomkeHo 6e3 nepepbliBa [0 TeX MOp, MOKa 3HAYeHWe WHTEHCUBHOCTU
YaCTUYHbIX Pa3psiioB, He MpeBbiLLaloLlLee HOPMUMPOBaHHOE, He ByaeT nonyyeHo B
TeYeHne HOPMUPOBAHHOTO BPEMEHU BbIAEPXKKM.

B.2.9 MNpu oueHke pe3ynbTaToB UCMbITAHNUSA CryYalHble HeperynsipHble BbIGpochl B

rnokasaHusix NpuGopos, HO He Bbiwe 10-8 Kr, He AormKkHbI yunTbIBaTLCS. B cryvae
NPeBbILIEHNS YKa3aHHOW MHTEHCUBHOCTY UCTbITaHUS AOMiHbI GbITh NPOJOIKEHDI B
Te4yeHne HOPMUPOBAHHOIO BpeMeHU C MOMeEHTa NosiBreHus BbIGpOCa.

NMPUNOXEHUE I' (cnpaBouHoe). TABJINLIbI
NCMNbITATENbHbIX HAMPAXEHUA
ANEKTPOOBOPYOBAHUA

NPUNOXEHWE I
(cnpaBo4yHoe)

[ns yno6cTBa nonb3oBaHUs (Mpy CnpaBKax) UCMbITaTEMbHbIE HaMpsHKeHUs
3neKTpoobopyAOBaHUS C HOPMArbHON M3OoMNsALMEN CBedeHbl Hwke B Tabnuubl No
BUAaM 311eKTPooGopyAoBaHMS.

Mpyn nonb3oBaHMK Tabnmuamn [4aHHOTO NPUMOXEHNSI HEOBXOAMMO YYMTbIBaTb
yKasaHus B TeKCTe CTaHhapTa, OTHOCSLWMECS K  3NeKTpooGopyAoBaHMIo
COOTBETCTBYIOLLETO BUAA.

MeToanyeckue ykazaHus no pa3paboTke ypoBHEN UCMbITaTENbHbIX HANPSHKEHUNA
aneKkTpoobopyaoBaHUs Kaxaoro Buaa AaHel B [1].

Tabrmua .1 - HopmupoBaHHble UCMbITaTeNbHblE HAMPSHKEHUS  CUIMOBbLIX
TpaHcdopMaToOpOB C HOpManbHOW M30MSALMEN KIaccoB HanpsbkeHus oT 3 o 220 kB

HanpsikeHus B KnnoBonbTax

McnbiTaTensHoe HanpshkeHe BHYTPEHHE U BHELLHel U3onsuum

ArvTensHoe
rPO30BbIX UMMYNLCOB KpaTKOBPEMEHHOe NepemMeHHoe nepemeHHoe
OAHOMUHYTHOE npv nnasHoOM noaseme
Knacc || Ypo- Kakgoro Tpex, 3amma
Han- || BeHb || nMHEHOro coeau- Heitrpanu3) BHYTPEHHel n3onauumn BHeLLHel n3onsaLum (Bo3ayLLHbIX BHYTPEHHel
psi- || u30- || 3axmma (Moo- || HEHHbIX NPOMEXYTKOB) usonauum
xe- || ns- YepeaHo) BMECTe B CYXOM COCTOSIHUM
HUA [ U TIMHENHbIX
5 3aX1MOB
1.2
non- || cpe- || nonHblA || mon- || cpe- || fMHelHoro mMexay 3a¥u- || IMHenHoro | mexay 3au- TMHeHoro
Hbll || 3aH- || MMNYNbC || HbI || 3aH- || 3axuMa (| FIMHEAHBIMM ma 3aKIMa || NMHEHbI- Ma HeilT- 3akmma
M- || HbI UM- || HbIA || OTHOCK- | 3axuMamu || HenT- OTHOCK- || MU 3a)u- pann4 0o6MOTKM
nynec || um- nynec || vm- TerbHO pasHbIx pamm TemnbHO Mamu BH otHoCcK-
nynsc nynbc || 3emnn aal) 3emmm pasHbIX TernbHO
Apyrx cpash) 3emMmm
06MOTOK
a 10 10
3 40 50 40 40 50 - 26 - 26 -
6 18 18
a 20 20
6 60 70 60 60 70 - 34 - 34 -
6 25 25




a 28 28
10 75 90 75 75 920 - 45 - 45 -
6 35 35
a 38 38
15 95 115 95 95 115 - 60 - 60 -
6 45 45
a 50 50
20 125 || 150 105 125 || 150 - 70 - 70 -
6 55 55
a 60 60
24 150 || 175 - 150 || 175 - 80 - 80 -
6 65 65
a 65 70
27 170 || 200 - 170 || 200 - 90 - 90 -
6 70 80
a 80 80
35 190 | 220 140 190 || 220 - 105 - 105 -
6 85 95
110 - 480 | 550 - 200 - 200 200 100 280 - 135 -
150 - 550 || 600 - 275 - 230 275 130 320 415 195 -
220 - 750 || 835 - 400 - 325 395 200 465 600 280 220

I [inga TpexdasHbix TpaHcGopMaTopos.

2 [ins coeMHEHHbIX B 3B€34Y O6MOTOK C MOJTHOM U30SILIMEN HENTPAW NPY HEBbIBEAEHHOM HEUTpanu.

3) Ons coeauHeHHbIX B 3834y 0BGMOTOK KITAaCCOB HanpsikeHust oT 3 A0 35 KB ¢ NonHow M3onsuuei HenTpany npu BblBe4EHHOM HelTpany 1 Ans
0BMOoTOK knaccoB HanpsbxkeHus ot 110 go 220 kB ¢ HenonHomn usonsiLmeit HeMTpanu, fomnyckatollen paboTy ¢ ee pa33emreHneM.

4 [na oBMOTOK Kraccos HanpskeHusi oT 3 Ao 35 kB C nomHoM usonsuMen HemTpanm Mpu WUCMbITAaHWW MPUIIOKEHHLIM HaMPSHKEHNEM
O[IHOBPEMEHHO C U3OMALMeN NMHENHOro 3axuma u Anst o6MOTOK KraccoB HampsbkeHust oT 110 go 220 kB ¢ HenomnHow msonsuuen HeiTpanm,
fonyckatoLen paboTy ¢ ee pa33eMreHnem.

5) YCrnoBusi MPUMEHEHUs1 YPOBHEN U30TsLIMM yKasaHbl B Tabrmue 2.

Tabrmua [.2 - HopmupoBaHHble MCMbITaTeNbHbIE HAMPSHKEHUS  CUMOBbIX
TpaHchopMaTopoB C HOPMAIbHOM M3orsALMen knaccoB HanpsixeHus ot 330 go 750
kB

HanpsikeHus B KunoBornbTax

McnbiTaTensHoe HanpskeHWe BHYTPEHHE U BHELLHEN U30NsiLmm
rPO30BbIX KOMMYTaLMOHHOIO MMMyrbca nepemeHHoe
MUMMynbCoB
Knacc || Ypo- Kaxkaoro ArvTensHoe
Har- || BeHb ([ nuMHenHoro BHYTPEeHHeln BHELLHel nsonauum KpaTKoBpeMeHHoe
pa- || u30- || 3axwmma (noo- nsoonauumn (BO3AYLLHBIX OfHOMUHYTHOE
xe- ns- YepeaHo) NPOMEXYTKOB) B CyXOM
HUsA || > COCTOSIHUN
nomn- || cpe- || kaxgoro mexay Kaxgoro mexay || nuHei- mexay JMHENHOro
HbIA || 3aH- || nuHen- TMHeN- || IMHENHOro || NnHen- Horo THen- 3aKma
M- HbIVA HOro HbIMK 3aKMma HbIMKX 3aumMa HbIMW obmotku BH
nynec || um- || 3axuma ||3axumMamm| OTHOCW- || 3aDKMMaMK || OTHOCK- || 3axMMamM || OTHOCUTENbHO
nynec || (noo- pasHbIx TenbHO pasHbIX || TEMbHO || pasHbIX 3emnm
yepeaHo) pas* 3emMnm a3 3emmm pas*




a 950 || 1050 850 1275 850 1275 395 525 295
330
6 1050 || 1150 950 1425 950 1300 460 575 295
a 1300 || 1400 1050 1575 1050 1575 570 800 425
500
6 1550 || 1650 1230 1845 1230 1800 630 830 425
a 1800 || 1950 1425 2400 1425 2400 750 1100 635
750
6 2100 || 2250 1550 2550 1550 2550 800 1250 635
* ins TpexdasHbIX TPaHCOpMaToOpOB.
** YCnoBust NpUMEHEHUs YpOBHE M3onsLum ykasaHsl B Tabnuue 4.
Tabnmua I.3 - HopMypoBaHHbIE UCbITaTeNbHbLIE HAMPSHKEHNS SNIEKTPOMArHUTHBLIX
TpaHchopMaTopOB HaNPSHKEHUS C HOPMarbHOW U3onsLen
HanpsikeHns B kunosorbTax
McnbiTaTenbHoe HanpshkeHNe BHYTPEHHE U BHELLHEN U3onsuum
rpo30BbIX KOMMyTa- nepemeHHoe
MMNynbCoB LIOHHOTO OfHOMUHYTHOE
umnynsca
Knacc || ypo- || nuHeliHoro 3axviva || Tpex,coe- 3axmma B CyXOM B CyXOM nog,
Han- || BeHb OTHOCH- AVHEHHBIX HeifTpanm? COCTOSIHWM U COCTOSIHWN [OX-
ps- || uso- TenbHO 3eMnm BMecTe, noa Aoxaem aemd
xe- || ns- TIMHENHbIX OTHOCUTESb-
HUA || Lmmn 32XMMOB HO 3emMrm
b)) ]
NOMHbIV || cpesa- || nomHeli || NoMHbLIN || cpesaH- OTHOCK- || Mexay || OTHOCK-
UMNYNbC || HHBIA || MMAYNbC ||UMAYNbC || Hbli TernbHo || dhaszamu || TenbHO
nMnynbc nMnynsc 3emMnm 3 3emMnun
a 10 10
3 40 50 40 40 50 - 10
6 24 24
a 20 20
6 60 70 60 60 70 - 20
6 32 32
a 28 28
10 75 90 75 75 90 - 28
6 42 42
a 38 38
15 95 115 95 95 115 - 38
6 55 55
a 50 50
20 125 150 105 125 150 50
6 65 65
a 60
24 150 175 - 150 175 - 60
6 75




a 65
27 170 200 - 170 200 - 65
6 80
a 80 80
35 190 220 140 190 220 -
6 95 95
110 - 480 550 - - - - 200 - 200
150 - 650 750 - - - - 275 - 275
220 - 950 1100 - - - - 395 - 395
a 1050 1175 850
330 - - - 460 - -
6 1175 1300 950
a 1425 1550 1050
500 - - - 630 - -
6 1675 1800 1230
1} 1ns coeavHeHHbIX B 3Be3AY 06MOTOK C MOJTHON N30MSILMEN HEUTPAM NPY HEBLIBEAEHHO HEMTPan.
2) ins coeamHeHHbIX B 3834y O6MOTOK C MOMHON U3OMNSALMEN HENTPANM NPU BbIBEAEHHON HENTPani.
3 [ns TpexdasHbix TPaHCGOPMATOPOB HAMPSHKEHUS KMaccoB HanpskeHust ot 3 go 35 kB ¢ HenosnHom
n30oMsiLMen HedTpanu.
4 [ins TpaHChopMaTOpOB HaNPSPKEHWS KaTeropum pasmeLleHns 1.
5} YcrioBust pyMeHeHs! ypoBHEN U30MsILUY yKasaHbl B Tabnmuax 2 u 4.

Tabrmua 4 - WcnbiTaTenbHble HanpsbkeHust TpaHcgopMaTopoB Toka C
HopMarbHoW nsonsauuen

Hal'lpﬂ)KeHI/lﬂ B KMMoBoOSbTax

VcnbiTaTensHoe HanpspkeHe BHYTPEHHEN U BHELLHEW N30nsaumnmn

Knacc YpoBeHb || rpo30BOro || KOMMYTaLMOHHOrO nepemMmeHHoe OAHOMUHYTHOE
HanpspkeHus (| n3onauun™ || nonHoro uMnynbca
umnynsca
B Cyxom B CyXOM COCTOSAHUN noa
COCTOSIHWM 1 NoA, noxgem*
noxaem*

MacnsHbIX Kpome

MacnsaHbIX
a 10
3 40 - 10
6 24
a 20
6 60 - 20
6 32
a 28
10 75 - 28




a 38
15 95 - 38
6 55
a 50
20 125 - 50
6 65
a 60
24 150 - 60
6 75
a 65
27 170 - 65
6 80
a 80
35 190 - 80
6 95
110 - 450 - 200 230 200
150 - 650 - 275 300 275
220 - 900 - 395 440 395
a 1050 850 460
330 -
6 1175 950 510
a 1425 1050 630
500 -
6 1550 1230 680
a 1950 1425 830
750 -
6 2100 1550 950
* ins MacnsaHeIX TpaHcopMaTopoB TOKa KaTeropum pasmeLleHns 1.
** Y CnoBums NpUMEHEHUS YPOBHE M30MALMN ykasaHbl B Tabnvuax 2 n 4.

Tabrmua .5 - HopmupoBaHHbIE MCMbITATeNbHLIE HaNPSHXKEHUS PeakTopoB C
HopMarbHow nsonsauuen

HanpskeHus B KunoBornbTax

Knacc
Han-
ps-

HUAa

Ypo-
BEHb
n3o-

Lm**

McnbiTatensbHoe HanpshkeHe BHYTPEHHEN N BHELLHe M30nsaLum

rPO30BbIX MMMYTNbCOB KpaTKOBPEMEHHOe nepemeHHoe
LLYHTH- TOKO- || KOMMYTaLMOH- OLHOMUHYTHOE Npy NaBHOM || ANUTEnbHOE
pytoLLMX orpa- Horo nogbeme nepemeH-
HAuK- || vMnyrsca BHeLLHe Hoe
Balo- | LLYHTVPYIOLLMX M30NAUMN || BHYTPEHHE
umxu || peakTopos (BO3ayWHbIX | v30nALMM
Ayro- || BHyTpeHHel 1 NPOMEXYTKOB) LUYHTU-
racs- || BHELLHeM 130~ LUYHTUPYIOLLMX || PYHOLLMX
uwx || nsumm oTHo- peakTopos B || peakTopos
CUTENbHO Cyxom
3emmv B COCTOSIHUM
Cyxom
COCTOAHUN
]




LLYHTUPYIOLLWX 1

[yroracsiLmx
nor- || cpe- || norn- OTHOCW- || Mexay || TOKO- || oTHO- || Mexay
HbI || 3aH- || HbI TenbHo || dhasa- || orpa- || cute- || dhasa-
UM- || HbIA || UM- semmun || mu* ||HUYK-|| nbHO || Mun*
nynec | M- || nynbc Apymx Balo- ([ 3emnum
nynsc obMoToK Lpx
10 10
3 40 50 40 - - 26 - -
18 24
20 20
6 60 70 60 - - 34 - -
25 32
28 28
10 75 90 75 - - 45 - -
35 42
38 38
15 95 115 95 - - 60 - -
45 55
50 50
20 125 || 150 || 125 - - 70 - -
55 65
60 60
24 - - 150 - - - - -
65 75
65 65
27 - - 170 - - - - -
70 80
80 80
35 190 || 220 || 220 - - 105 - -
85 95
110 480 || 550 || 480 - 200 200 || 200 | 280 - -
150 550 || 600 | 650 - 230 275 || 275 || 320 415 -
220 750 || 835 | 950 - 325 395 || 395 | 465 600 -
1050 || 1175 850 395 525
330 - - - - -
1175 || 1300 950 460 575
1425 || 1550 1050 570 800
500 - - - - 425
1675 || 1800 1230 630 830
1950 || 2100 1425 750 1100
750 - - - - 635
2250 || 2400 1550/1675*** 900 1250




* Ansa Tpexdia3HblX PeakTopoB.

** Y CroBuWsi NPUMEHEHUST YPOBHE 30NN yKa3aHbl B Tabrvuax 2 u 4.

*** B uncrmTene ykasaHbl 3HAYEHWs [N UCMbITaHWs BHELLHEN M30MsauuM (BO3AYLUHbIX MPOMEXKYTKOB)

LLYHTUPYHOLLMX PEaKTOPOB, B 3HAMeHaTene - A1s BHyTPEHHEN U3onsauuu.

Tabnuua M6 - HopmypoBaHHble MCMbITATENbHBIE HAMPSXKEHWUS BbIKMOYATENEn ¢
HOpMarbHoW n3onsauuen

HanpsikeHus B KnnoBonbTax

McnbiTaTensHoe HanpskeHUe BHYTPEHHEN U BHELLHEV U3onauum
Knacc || Ypo- KOMMYTaLNOH-
Han- || BeHb rPO30BOro MOSHOrO UMMYfbCa HOro MMMynbca B OJHOMUHYTHOE
ps- || u3ons- CYXOM COCTOSIHWM nepemeHHoe
*e- 5 3
v uum v nog Aoxaem
B CYXOM COCTOSIHWAM noAa AOXOEM
k)]
OTHOCW- Mexay KOHTaK- (| OTHOCK- || Mexay || OTHoCUTENbHO mexay OTHOCUTESTbHO
TErNbHO 3eM- Tamu OfHOTO U || TENMbHO || KOHTaK- — KOHTaKkTamm semmn n
Al 2 TOrO e semm || Tamu |l GaTenei|| ORHOTO M TOro Mexay
nontoca ofHoro e nonoca KOHTaK-
C YPOBHEM U30- nToro BbIKKO4aTenen Tamu 0aHoro
NALUN Mexay *e 1 TOro e
KOHTaKTamun nontoca nomnoca
He no- || noBbI- mac- || kpome || mac- | kpome
BbILLEH- || LUEH- NAHbIX mac- NAHLIX mac-
HbIM HbIM TSHBIX TISHBIX
a 10 10
3 40 40 - - - 10
6 24 24
a 20 20
6 60 60 - - - 20
6 32 32
a 28 28
10 75 75 - - - 28
6 42 42
a 38 38
15 95 95 - - - 38
6 55 55
a 50 50
20 125 125 - - - 50
6 65 65
a 60 60
24 150 150 - - - 60
6 75 75
a 65 65
27 170 170 - - - 65
6 80 80
El 80 80
35 190 190 - - - 80




6 95 95
110 - 450 450 520 - - - 230 - 230 200
150 - 650 650 750 - - - 300 - 300 275
220 - 900 900 1050 - - - 440 - 440 395
a 1050 1255 850 950 - 460 - 575
330 - -
6 1175 1380 950 1245 - 560 - 750
a 1425 1425 || 1050 1330 - 630 - 815
500 - -
6 1550 1550 || 1230 1660 - 760 - 1030
a 1950 1950 || 1425 2000 - 830 - 1250
750 - -
6 2100 2100 || 1550 2250 - 950 - 1400

It [Ins TpexmomniocHbIX BbIKMOYATENEN C PacronoXeHWeM MomocoB B obLemM Gake - Takke Mexay COCeaHUMU
nonocamu.

2) ina BbIKMOYaTeneit TPEXMONMIOCHOTO UCTMIONHEHNS - TaKXe MEXAY COCeAHVUMM Mortocamu.
3) ins BbIKNKOYATENEN KaTeropum pasmeLLeHmns 1.

4 [Ina BbIKMouaTenen TPEXMOMOCHOMO UCMOMHEHNS KNacCoB HanpsbkeHust oT 3 Ao 220 kB - Takke Mexay cocenHiMm
nortocamu.

3) YcnoBusi MpUMEHEHUs1 YPOBHEN 130TSILIMM yKasaHbl B Tabrmuax 2 u 4.

Tabnuua .7 - HopMupoBaHHble UCMbITaTeNbHbIE HANPSXKEHUs pa3beanHUTenel ¢
HOopMarbHoW n3onsauuen

HanpsikeHus B KunoBonbTax

VcnbiTaTensHoe HanpsikeHne BHyTPEHHEN 1 BHELLHel n3onauum

rPO30BOro KOMMYTaLVIOHHOOro OAHOMUHYTHOE NepemMeHHoe
nonHoro umnynsca
nMnynsca
Knacc | Ypo- | otHocu- || mexay B CYXOM B CyXOM B CyXOM noa
Han- || BEeHb || TEMbHO || KOHTaK- || COCTOSHUMA U || COCTOSIHUM COCTOSIHUW noxaem**
ps- u3o- |l 3emrm* || Tamm [ nog poxaem**
xe- na-
HUS (| uan***
OTHOCUTENBbHO mexay OTHOCUTENBHO mMexgy OTHOCUTENBbHO
3emmm KOHTaKTamu || 3emMrm**** || KOHTaKTamu 3emnm*
a - 10 12
3 40 46 - 10
6 - 24 28
a - 20 23
6 60 70 - 20
6 - 32 37
a - 28 32
10 75 85 - 28
6 - 42 48




a 38 45
15 95 110 - - 38
6 - 55 63
a - 50 60
20 125 145 - 50
6 - 65 75
a - 60 70
150 165 - 60
24 6 - 75 90
a - 65 80
27 170 190 - 65
6 - 80 95
a - 80 95
35 190 220 - 80
6 - 95 120
110 - 450 570 - - 230 230 230
150 - 650 790 - - 300 315 300
220 - 900 1100 - - 440 460 440
a 1050 1255 850 950 460 575
330 -
6 1175 1380 950 1245 560 750
a 1425 1725 1050 1330 630 815
500 -
6 1550 2050 1230 1660 760 1030
750 a 1950 2250 1425 1675 830 950
6 2100 2400 1550 1800 950 1100
* ins pasbeauHUTENEN TPEXMOMOCHOIO UCTIONHEHWS - Takke Mexay COCeAHUMU Norocamm.
** [og [oXOEM - ANs pasbeauHUTENe KaTeropum pasmMeLleHns 1.
*** YcnoBust NPUMEHeHUs ypOBHel M30MsiLWK yKkasaHbl B Tabnmuax 2 v 4.
**** [Ina pasbeguHUTENe TPEXMOMOCHOMO UCMOMHEHUSI KNaccoB HanpsbxeHust oT 3 Ao 220 kB - Takxe
Mexay COCeAHUMM Nomocamu.

Tabrmua rs - HopmupoBaHHbie ucnblTaTenbHble HanpsixeHus
KOpoTKO3aMblKaTernel, 3asemnurernen, NpeaoxpaHUTEnei, KOMMNEKCoB annapaTos,
KPY, akpaHupoBaHHbIx Tokonposoaos, KT ¢ HopmansHon nsonsuuei

HanpsikeHus B KnnosonbTax

McnbiTaTensHoe HanpskeHWe BHYTPEHHEe U BHELLHeN U30onsiLmm

Knacc || YpoBeHb rpo3oBOro KoMMmyTa-
Hanps- || wsons- MOMHOro MMNYyIbca LIMOHHOTO OHOMWHYTHOE NepemMeHHoe
KeHUs L) uMnynsca

B CYXOM COCTOsIHUN noa noxaem 4




OTHOCUTENBHO || Mexay || OTHOCUTESbHO (| OTHOCUTESbHO Mexgy OTHOCU- mexay
semmall KOHTaK- 3eMnm B - KOHTaK- || TenbHO || KoHTaKkTamu
CYXOM COCTO- 3eMnm npeno-
mexay Tamu 2 mexay Tamn,5)
KOHTaK- AHA v ToR KOHTaK- 1y xpaHn-
Tamu KPY ¢ noxaem 4 Tamu KPY ¢ Tenen
OAHWM paspbl- OHWM pas3pbl-
BOM Ha Nnosoc BOM Ha Nnosoc
10 12
3 40 46 - 10 12
24 28
20 23
6 60 70 - 20 23
32 27
28 32
10 75 85 - 28 32
42 48
38 45
15 95 110 - 38 45
55 63
50 60
20 125 145 - 50 60
65 75
60 70
24 150 165 - 60 70
75 90
65 85
27 170 190 - 65 75
80 95
80 95
35 190 220 - 80 95
95 120
110 450 570 - 230 230
150 650 790 - 300 315 300 315
220 900 1100 - 440 460 440 460
1050 850 460
330 - - - -
1175 950 560
1425 1050 630
500 - - - -
1550 1230 760




I Ana annapaToB TPEXMNOSIFOCHOIO NCMOJHEHUS - TAKXKe Mexay CoCeqHMMN NoSitocamMu.

2l Mexgy KOHTakTamu OQHOrO W TOMO jXe MOMKca: MpefoXpaHuTenen Mmpu BbiHYTOM NaTpoHe, uenew
nepBuYHbIX coeanHernin KPY npu pa3obLueHHOM (KOHTPOMbHOM) MOMOXEHUN BbIABWKHOMO 3MeMeHTa.

3) [Ona annapaToB TPEXMOSIOCHOrO WCMOSIHEHWA KNaccoB HanpsbkeHust oT 3 go 220 kB - Takke Mexay
COCeAHUMM MOMNCaMu.

4) [ins annapartos kaTeropuu pasmelleHus 1 (npu atom ans KPY v KTT - Tonbko BHe 060ro4Ky).

3) Mesxay KOHTaKTamu OHOrO 1 TOTO Xe MOMca NPeaoxXpaHUTenein ¢ NaTpoHoM, HO 6e3 NnaBkon BCTaBKu
Mexay anekTpogamu.

£} YCrnoBusi IPUMEHEHNS! YPOBHEN M30MSILMM Yka3aHbl B Tabrmuax 2 v 4.

Tabnvua .9 - HopmupoBaHHble WCMbITATENbHbIE HAMPSHKEHUSI KOHAEHCATOpPOB

cBA3N
Hal‘lpﬂ)KeHI/lﬂ B KMUMOBOMbTax
McnbiTaTensHoe HanpshkeHe BHYTPEHHE U BHELLHe
usonauum
Knacc || YpoBeHb || rpo30BOro || KOMMYyTaLMOHHOTO OAHOMUHYTHOE
Hanps- || usonauun® || nonHoro || MMNynbca BHeLLHen nepemeHHoe
KeHns umnyneca || (B CyXxom COCTOSHWW
v nog foxaoem**)
N BHYTPEHHel
usonauum
B CyXOM noa
COCTOsIHWM || poxaem*™
a 80
35 190 - 80
6 95
110 - 480 - 200
150 - 650 - 275
220 - 950 - 395
a 1050 850 460 -
330
6 1175 950 510 -
a 1425 1050 630 -
500
6 1550 1230 680 -
a 1950 1425 830
750
6 2100 1550 950 -
* Y CroBwisi NPUMEHEHUS YPOBHEW M30MALMM yKa3aHbl B Tabrmuax 2 u 4.
** MNopa AoXAEM - KOHAEHCATOPOB CBSA3W KaTeropun pa3mMelleHnst 1.

Tabnmua .10 - HopmupoBaHHble UCMbITaTeNbHbIE HAMPSHKEHWUSI U3OMSATOPOB C
HOpMarbHOW  M30MALMeil, WCMbITbIBAaeMbIX OTAENbHO (0T  TpaHCcdopmaTopos,
peaKkTopoB ¥ annapaTos)

HanpskeHus B KunoBornbTax

McnbiTaTenbHoe HanpshkeHe BHYTPEHHEN U BHELLHe M3onsauum



rpo30oBoro nos-

HOrO MMMYrbCa BHELUHeN nepeMeHHoe
usonauum O HOMUHYTHOE AnuTenbHoe
Knacc || Ypo- 130MnsTOpOB BBO- || KOMMyTaLMOHHOO BBOAIOB || BHYTPEHHel usonauum BBOAOB
Han- || BeHb|  (Kpome BBOAOB | AOB ANs numnynsca M30MATOPOB ans B CUIMOBbIE TPaHCopMaTopb! 1
ps- || uso- Ansa HerTpanm) Hel- BHeLLHeW (kpome BBOAOB HeWTpanm LLYHTUPYIOLLME peaKTopbl
xe- || ns- Tpa- n3onsuum B AN HerUTpanm) 1
HUA || umm o CYXOM COCTOSIHUW B Cyxom
3) v noa aoxaem3) COCTOSIHUM
nnog
noxaem3!
B CYXOM COCTOSIHWW nop Aox-
nem3)
a 10
3 40 - - 10 - -
6 24
a b
6 60 ) } 20/282 20 } )
6 32
a Bl
10 75 - - 28/38 28 - -
6 42
a 2
15 95 - ; 38/502) 38 - -
6 55
a 50
20 125 - - 50 - -
6 65
a 60
24 150 - - 60 - -
6 75
a 65
27 170 - - 65 - -
6 80
a 80
35 190 - - 80 - -
6 95
o - 450/5508) 200 - 20012306} 20012306} 10
150 - 650 275 - 275 275 145
220 - 900/950 4 400 - 395 395 230
a 1050 850 460
330 - - -
6 1175 950 510 150, 5 13
a 1425 1050 630




500 6 1550 1230 680

a 1950 1425 830
750 - - -

6 2100 1550 950

' [Ins BBOAOB HEWTparm C HErMomnHoM M3onsauuen, Jonyckatowen paboTy ¢ passemrieHveM, ykasaH Knacc HanpsbkeHust o6moTku BH curosoro TpaHcdopmaropa, Ans
HelTpanu KoTopoit NpeAHasHayYeH BBOA.

2) B 3HameHaTere ykasaHbl 3Ha4eHu s A11S ONOPHbIX U30MATOPOB KaTeropuin pasmelleHunst 2, 3 v 4, B uicnuTene - Ans ocTarbHbIX U30MATOPOB.
3) Mop AOXAEM - ANIS U3OMATOPOB KaTeropuy pasMeLLeHust 1.

4 B yucnmTene ykaszaHo 3Ha4YeHve s LUWHHBIX OMop, B 3HAMeHaTene - s OCTarbHbIX U30MSTOPOB.

5) YCnoBusi MPUMEHEHUs YPOBHEN U30TSLIMM yKasaHbl B Tabrmuax 2 u 4.

6 B 3HameHaTerne ykasaHbl 3Ha4yeHusi 4na BBOAOB, B Yucnutene - A4ssi OCTarnbHbIX U30SATOPOB.

NPUNOXEHUE (oﬁﬂsa'renbl-lqe). noPAOOK
BBEOEHUA CTAHOAPTA B OEMCTBUE

NPUNOXEHVE [
(obazaTensHoe)

A1 [Ona BHoBb paspabaTbiBaeMoro  anekTpoobopynoBaHus (a  Takke
MOAEPHU3NPYEMOTO  3NeKTPooBOpyAOBaHWsl)  CPOK  BBEAEHWst  cTaHpapTa
ycTaHoBneH ¢ 1 sHBapa 1999 r.

0.2 Ha paspabotaHHoe po 1 sHBaps 1999 1. anekTpoobopynoBaHue
pacnpocTpaHsieTcs fevicTeue ctaHgaptoB [OCT 1516.1-76 n TOCT 20690-75.

NMPUNOXEHUE E (uvHcbopmaunoHHoe).
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MPUNOXEHUE E
(MHdbopMaLMOHHOE)

[1] FOCT 1516.3 "OnekTpoo6opyaoBaH/e NepeMeHHOro Toka Ha HanpskeHUs oT
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