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* MNopsaok BBeAeHMs cTaHaapTa
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NMPEOUCITIOBUE

1 PA3PABEOTAH TexHuyeckum KoMuMTETOM MO cTaHgapTu3auum TK 37 "OnektpoobopynoBaHve Ans nepefayn u
pacnpefeneHnsi anekTpoaHeprun”

BHECEH lNocctangaptom Poccun

2 NMPUHAT MexrocynapctBeHHbIM COBETOM MO CTaHAapTM3auuu, MeTponorun n ceptudukauum (npotokon N 9-96 ot 12
anpens 1996 r.)

3a NPUHATUE NporojiocoBanu:

HavmeHoBaHwWe rocygapcTtea

HanmeHoBaHWe HauMoHanbHOro OpraHa no ctaHgapTu3auunm

AsepbarngxaHckan Pecnybnvka
Pecnybnuvka ApmeHuns
Pecny6nuka Benopyccus
Pecny6nuka KaszaxcTaH
Kunprusckas Pecny6nuvka

Pecny6nuka Mongosa

Poccuiickaa ®enepaums
Pecny6nuka TagKukucTtaH
TypKMeHUcTaH
Pecny6nuka Y3bekucraH
YKkpavHa

AsrocctaHgapT

ApwmrocctaHgapTt

lNocctangapT benopyccun
NoccTangapTt Pecnybnukn KasaxcrtaH
KupruscraHgapt

MonpgosactaHaapT

NoccTangapTt Poccun

TapxukrocctangapT

MaBHas rocyaapcTBeHHast MHcnekums TypKkMeHucTaHa
Y3rocctaHgapT

locctaHgapT YKpanHbl
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Hacroswun ctaHgapT COOTBETCTBYET MexayHapogHomy ctaHgapty MOK 71-1-1993 "KoopamHaumsa mnsonauuun. Yactb |.
TepMuHbI, onpeaenexHust, NPUHLMMbLI U NpaBunia” B YacTu TpeboBaHWi K 3NEKTPUYECKON MPOYHOCTU U30NSLUN

3 TMMocraHoBneHnvem [locypapcTBeHHoro komuTeTa Poccuiickon Pefepaumn no craHgapTu3auvn, MeTporornM u
ceptudpmkaumm ot 7 anpens 1998 r. N 110 mexrocygapctBeHHbin ctaHgapt OCT 1516.3-96 BBeaeH B fgencTtsue
HENOCPEeACTBEHHO B KA4eCTBE rocygapcTBeHHOro ctaHgapTa Poccunckon ®enepaumm ¢ 1 aHBapsa 1999 r.

4 BBE[JEH BINEPBbIE

1 OBJIACTb NPUMEHEHUA

Hactoswuin crtaHgapT pacnpocTpaHsieTca Ha anekTpoobopyaoBaHWe TpexdhasHoro nepeMeHHoro Toka 4Yactotel 50 Iy
TpexdasHoro (TPexnonocHOro) M ogHogasHoro (O4HOMOSKOCHOMO) WCMOMNHEHM Ha Hanpsxkenus ot 1 go 750 kB,
Knumatunyeckux ucnonHeHunn Y, YXJ1, X, T, TC, kateropuin pasmewenns 1, 2, 3 n 4 no FrOCT 15150:

a) cunosble TpaHcopMaTopsl (B T.4. aBTOTpaHcopmaTopbl);

©) TpaHcopMaTopbl HANPSXKEHMS (3NEKTPOMArHUTHbIE U EMKOCTHbIE);

B) TpaHcopmaTopbl TOKa;

r) peakTopbl:

- WYHTUpYOLLMe,

- TOKOOrpaHu4YnBaroLme Kraccos HanpsixxeHust ot 1 go 220 kB,

- 3a3eMnsoLLmMe gyroracsalme krnaccoB HanpsbkeHus ot 1 go 35 kB;

A) annaparbl:

- BbIKINKO4aTenu (B T.4. BbIKITlO4aTEeN I Harpy3ku n otgenmtenum 6e3 Bnanmoro NpoOMeXyTKa Mexny KOHTaKTaMI/I),

- pasbeguHuTeNn (B T.H. pasbeduHsoLWMe BbIKMOYATENW HArpysku u oTAENUTeNn ¢ BUAUMBIM NPOMEXYTKOM Mexay
KOHTakTamu),

- KOpOTKO3aMblkaTenu,
- 3asemMnuTenu,

- KOMMfeKChl annapaTos,

- NpeAoXpaHnUTENmM KNnaccoB HanpsikeHnst ot 1 oo 220 kB,

- KOMMMeKTHble pacnpegenuTtencHole yctponctea (KPY), B T.4. HapyxHown yctaHoBku (KPYH), B meTannudeckown
HerepmeTuU4HON 0B0onoYKe KrnaccoB HanpseHus ot 1 go 35 kB,

- 9KpaHWpPOBaHHbIE TOKONPOBOAbI KNAaccoB HanpsikeHns ot 1 go 35 kB,
- KOMMeKTHble TpaHcdopmaTopHble noactaHumm (KTT) knaccoB HanpsbkeHus ot 1 go 110 kB;
€) KOHOeHcaTopbl CBA3M KnaccoB HanpsxeHus ot 35 ao 750 kB;

X) KOMNMEKTHble pacnpegenuTenbHble YCTPOMUCTBA repMeTUYHbIE C MOMHOM UM YaCTUYHOW U30NSUMEN FMaBHbIX Lenewn
anerasom Unmn cmecbio ero ¢ apyrumm razamm (KPY3);

3) U3oNATOpbI:
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- apMupoBaHHble, npedHa3HaYeHHble [Ans CaMOCTOATENbLHOIO MNPUMEHEHUs B annapatax W pacnpeaenuTenbHbIX
YCTPOWCTBAX, B T.4. KOMMNIEKTHbIX,

- LUNMHHbIE onopbl,

- apMupoBaHHble BBOAbl, NpeAaHasHayeHHble ANS MPUMEHEHUst B MachsHbIX WM 3amnofIHEHHBIX HEropYMM KMOKUM
AN3NEKTPUKOM TpaHcopmaTopax, peaktopax v annapaTax,

- BBOAbl, cobupaemble M3 YacTen Ha OGake MaCNAHbIX WNU  3aMOMHEHHbIX HEroprYMM XWOKUM  AUINEKTPUKOM
TpaHcgOopMaTOpOB, peakTopoB, annapaTtos 1 KPY3.

CTaHgapT He pacnpocTpaHseTcs Ha:

- anekTtpoobopynoBaHue, paboTatollee B UCMbITATENbHbIX, MEAMLMHCKUX, PEHTFEHOBCKMX, pPaanOTEXHUYECKUX,
aBTOHOMHbIX MOABMXKHBIX U APYIMX creumnanbHbIX YyCTaHOBKaX;

- BEHTUJIbHble OOMOTKM NpeobpasoBaTenbHbIX TPaHCHOPMaTOPOB M NpeobpasoBaTenbHbIE PeakTopbl;

- BaKyyMHble BbIKMoYaTeny;

- AeTanu TpaHcopMaTopoB M PEaKTOPOB (Hampumep, YCTPOCTBa NepekntoYeHnst OTBETBEHNI 0BMOTOK U CBA3aHHbIE C
HUMW YCTPOMCTBA, B T.4. YCTPOWCTBA MEpPEeKnioYeHusl, MOCTaBMNsieMble OTAENbHO OT TpaHCGOPMAaTopOoB), AeTanu annapaTtoB

(Hanpumep, LWTaHIK, TAMW, HaNpaensoLMe, U30NMPYIOLLME NMOKPLILLKKY);

- m3onsuMio  npucoeavHeHus (ysen BHe 6aka TpaHcdopmaTtopa) kabenss K 0OOMOTKE MacnsiHOrO CUITOBOro
TpaHcgopmaTopa;

- nocnegoBaTesibHble Y NIMHENHbIE PErynMpoBOYHbIE TpaHcopMaTopbl;

- M30MAUMI0 HEeWTpanu CUNoBbIX TpaHcOpPMaTopoB, 3a3eMSIIEMYI0 4Yepe3 nocrnefoBaTenbHbld  PerysimpoBOYHbI
TpaHcgopmaTop;

- M30MNSALMIO MEXY TOKOBEeAYLMMM YacTAMU MHOTO3aXMMHbIX BBOAOB;
- 3MeKkTpooGopyaoBaHMe, HaxoasLeecs B aKCnnyaTauum, B 4acTi NpounakTUYeckmx UCTbITaHWii ero U3onsLuK;

- BHELLHIOI M30MNSuMio 3nekTpoobopyaoBaHUS U BHYTPEHHIO U3OMSLMIO CyXUX TpaHCOpPMaTOpOB M pPeakTopoB,
noABepraoLLyocs BpeaHbIM BO3OENUCTBUSIM ra3oB, UCMAPEHUA U XMMUYECKUX OTIIOKEHUA.

TepMuHbI, NpUMEHsIEMble B HACTOSILLEEM CTaHAapTe, U UX NOSICHEHWS NpuBeaeHbl B pasgene 3.
TpeboBaHUsi HAcToSILLEro cTaHgapTa SABNAoTCH 06s13aTeNIbHbIMM.

2 HOPMATUBHBbIE CCbIJIKHU

B HacTosiLem cTaHgapTe UCnorb30BaHbl CCbINKK Ha criedyowmne ctaHaapThl:
FOCT 687-78 Bbikntovatenu nepemMeHHOro Toka Ha HanpsikeHune cs. 1000 B

OCT 1516.1-76 3nekTpoobopyAoBaHWE NEPEMEHHOro Toka Ha HanpsbkeHua ot 3 go 500 kB. TpeboaHus kK
3MNEKTPUYECKOM NPOYHOCTU U30NALNM

FOCT 1516.2-97 OnekTtpoobopygoBaHMe U 3NEKTPOYCTAHOBKM NEPEMEHHOr0 Toka Ha HanpsxeHue 3 kKB u Bbiwe. Obwue
MeTOoZbl UCMbITAHWIA 3MNEKTPUYECKON NMPOYHOCTU U30NALNM

FOCT 1983-89 TpaHcchopmaTopbl HanpsxkeHus. ObLmne TeXHUYeckne ycrnosus

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/document/1200004993#7D20K3
http://docs.cntd.ru/document/1200007611#7D20K3
http://docs.cntd.ru/document/1200004465#7D20K3
http://docs.cntd.ru/document/1200004499#7D20K3
http://docs.cntd.ru/

FOCT 1516.3-96 OnekTpoobopyaoBaHne nepeMeHHOro Toka Ha HanpsikeHus oT 1 go 750 kB. TpeboBaHus K aneKkTpuyeckon Crtpanuua 4
MPOYHOCTY U30NALMM
FOCT om 07 anpensi 1998 e. Ne 1516.3-96

FOCT 7746-89 TpaHcdhopmaTopbl Toka. ObLume TeXHUYeckMe ycnoBms

FOCT 9920-89 3nekTpoobopyaoBaHMe NepeMeHHOro Toka Ha HanpsbkeHme ot 3 oo 750 kB. [AnvHa nyTn yTeykn BHELIHEN
nsonsauum

FOCT 11677-85 TpaHcdopmaTopbl cunoBble. ObLmMe TEXHUYECKME YCNOBUS

FTOCT 12450-82 BbikntoyaTenn NepemMeHHOro Toka Ha HOMWHanbHble HanpskeHua ot 110 go 750 kB. TexHudeckne
TpeboBaHMWS K OTKIMIOYEHMIO HEHarpYXeHHbIX BO3OYLUHbIX JIMHUA U MeToAbl UCMbITaHUIA

MOCT 15150-69 MawwwuHbl, npubopbl U Opyrve TexHudeckue msgenus. VICnonHeHuss gnst pasnuyHbIX KNMMaTU4ECKUX
panoHoB. KaTteropuu, ycrnoBusi 3KkcrnsyaTauuu, XpaHeHWUsl M TPaHCMNOPTUPOBAHMS B YacTU BO3OEWCTBUS KIMMaTUYECKUX
(haKTOpOB BHELLHEW cpeabl

FOCT 15543.1-89 WUN3penusa anektpoTexHudeckne. Obme TpeboBaHNS B YacTU CTOMKOCTU K KIMMaTMYECKMM BHELLUHUM
BO3OENCTBYHOLLMM hakTopam

FOCT 15963-79 Uzpennsi anekTpoTEXHUYECKME AN PaiOHOB C TponMyecknm knumatom. ObLume TexHm4eckme ycnoBums
FOCT 16110-82 TpaHcdopmaTopbl CUoBble. TEPMUHBI M onNpedeneHnst

FOCT 16357-83 PaspsigHMKM BEHTUNbHbLIE NEPEMEHHOIO TOKA HAa HOMWHambHble HanpsXxeHusa ot 3,8 go 600 kB. O6wwme
TEXHUYEeCKMe yCrnoBus

TOCT 16504-81 Cuctema rocyfapCTBEHHbLIX WCMbITAHUA Npoaykumn. VCMbITaHMS M KOHTPOMb KavecTBa NpoayKLuUu.
OcCHOBHble TEPMUHbI U ONpeaeneHunst

FOCT 16772-77 TpaHcdopmaTopbl U peakTopbl NpeobpasoBaTenbHble. ObLmMe TeXHMYECKME YCNOBUSA
FOCT 20074-83 OnekTpoobopynoBaHMe U aNEKTPOYCTaHOBKN. MeToa n3aMepeHus XxapakTepmcTuK YacTUYHbIX paspsifgoB

TOCT 20690-75 3nekTpoobopyaoBaHME MEPEMEHHOro Toka Ha HanpshkeHue 750 kB. TpeGoBaHus K anekTpuyeckomn
NMPOYHOCTU U3ONALNM

FOCT 21023-75 TpaHcopmaTtopbl cunoBble. MeToabl M3MEPEHNA XapaKTEPUCTUK YaCTUYHbIX paspsi4oB NPU UCMbITaHMAX
HanpsKeHNeM NPOMbILLIIEHHON YacTOTbl

FOCT 22756-77 TpaHccdopmaTopbl (CMIOBbIE M HaMpsKEHUs)) M peakTopbl. MeToabl WMCNbITAHUSA 3NEKTPUYECKON
NMPOYHOCTU U3ONALNM

3 ONPEOENEHUA

B HacTosiwem CTaHOapTe NpUMEeHAT cneayrwmne TepMnHbI.

3.1 Knacc HanpskeHust anekTpoobopyaoBaHusa - HOMUHANbHOE MexaydasHoe HanpshkeHWe aneKTPUYeckoin ceTu, Ans
paGoThl B KOTOPOW NpeaHasHayYeHo a1ekTpooGopyaoBaHme.

MpumeyaHus
1 Knacc HanpsikeHns oBMoTkM TpaHcdopmaTopa (peaktopa) - no FOCT 16110.
2 Knacc HanpspkeHusa TpaHcgopmaTopa - no FOCT 16110.

3 Knaccom HanpshkeHusi 3a3eMmsiioLlero [Oyroracsiliero peaktopa CYMTaeTcsl KMnacc HanpshkeHusi o6MOTKM CUIIOBOrO
TpaHcdopmaTopa Unu reHepartopa, B HelTpasib KOTOPOi BKMIOYEH peakTop.

3.2 Haubonbliee pabodee HanpsbkeHne anekTpoobopygoBaHus - Haubonbliee HanpshkeHne dactotbl 50 Iu,
HeorpaHW4eHHO ANUTENbHOE NPUMOXEHNE KOTOPOTO K 3aXkMMaMm pasHbiX ¢a3 (MonocoB) anekTpoobopyaoBaHMs A0NYCTMMO Mo
yCnoBusIM paboTkl Ero N30nALUN.
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MpumevaHne - HaubBonbliee paboyee HanpsbkeHue aMNekTpoobopyaoBaHMS He oOxBaTblBaeT OOMYCTUMblE ANSA ero
n30MAUMM KpaTkoBpeMEHHbIe (OnuTenbHOCTbI0 A0 20 C) MOBbIWEHUS HaMpshKeHUS B aBapUNHbIX YCNOBMSAX W NOBbILLEHMWS
HanpsbkeHna dactoton 50 [y (onMTenbHOCTBIO A0 8 4), BO3MOXHbIE MPX ONepaTMBHbIX KOMMYTaUMsSX, yKasaHHble B
npunoxexHumn b.

3.3 OnekTpoobopyaoBaHne ¢ HOpMarbHON M3oNsAUMEN - anekTpoobopyaoBaHue, npegHasHadeHHoe Ans NpuMeEHeHus B
3NEeKTPOYCTaHOBKaXx, NoABEPralLLNXCca BO3AENCTBUIO IPO30BbIX NepeHanpskeHnin Npu obblYHbIX Mepax rpo3o3aLuuThbl.

3.4 OnekTtpoobopygnoBaHne ¢ 0GMnerdyeHHon msonauuen - anekTpoobopyaoBaHue, npedHasHadeHHoe ANs MPUMEHEHUs
TOMNbKO B 3MEKTPOYCTAHOBKAX, HE MOOBEPXKEHHbIX BO3LAEWCTBUIO FPO30BLIX MEPEHAMPSIKEHWUIA UMW B 3MEKTPOYCTaHOBKax, B
KOTOpbIX rPO30Bble MNEPEHanpPsKeHNs He MPEBbLILAIOT aMMNUTYAHOrO 3HAYEHUs] UCMbITATENBHOIO KPaTKOBPEMEHHOIO
(OOHOMWHYTHOrO) NEPEMEHHOrO HanNpPsXKeHus:.

3.5 BHyTpeHHss nsonsaums - no FOCT 1516.2.
3.6 BHewHsas nsonaumsa - no CTOCT 1516.2.

3.7 YpoBeHb wu3onAuMmM anekTpoobopyaoBaHua (B T.4. OOMOTKM, HeWTpanu OOMOTKM W T.A4.) - COBOKYMHOCTb
HOPMWPOBAHHbLIX WCMbITATENbHLIX HAMNPSHKEHWI, YCTAHOBMEHHbIX B CTaHAapTe ANst WUCMbITaHUA BHYTPEHHEW W BHELUHEN
N30NaUMM AaHHOMO 3NeKTPoobopyaAoBaHNSA (OOMOTKM, HENTPaN U T.M.).

3.8 HopmupoBaHHoe ucnbitTatensHoe HanpshkeHue - no FOCT 1516.2.

3.9 OnekTpu4yeckas ceTb C U3ONMPOBAHHOW HEWTPanbIO - CETb, HEWTPArb KOTOPON HE MMEET COEAUHEHUS C 3EMIIEN, 3a
UCKMYeHneMm npubopoB curHanusauumn, U3MepeHust U 3allMTbl, MMEeKLLMX BeCbMa BbICOKOE COMpPOTUBIIEHWME, UNWU CETb,
HenTpanb KOTOpPOW coefuMHEHa C 3eMrier 4vepe3 Oyroracslunin peaktop, WMHAYKTUBHOCTb KOTOPOro TakoBa, 4YTO MNpu
0[HO(pa3HOM 3aMblkaHWM Ha 3eMM0 TOK peakTopa B OCHOBHOM KOMMEHCUMPYET eMKOCTHYI0 COCTaBMSIOLLYI0 TOKa 3aMblKaHUS
Ha 3emnio.

3.10 OnekTpuyeckas ceTb C 3a3eMSIEHHOW HENTpanblo - CETb, HEWTpanb KOTOPOW COeAMHEHA C 3eMSIel Harfnyxo unu
yepes pesncTop MNM peakTop, COMPOTUBIEHME KOTOPbIX AOCTATOYMHO Mamno, YToObl CyLLeCTBEHHO OrpaHuynTb konebaHus
nepexoHoro npouecca 1 obecneynTb 3HaYeHVe Toka, Heobxoanmoe AN CENEKTUBHOM 3alUuTbl OT 3aMblKaHUS Ha 3EMITH0.

MpumeyaHne - CTeneHb 3a3eMIIEHUSI HEWTPanM CeTU XapaKTepuayeTcs HauBbICLUMM 3HaveHuMeM KoddduumneHTa
3aMblKaHWSA Ha 3eMI0 Arsi CXEM JaHHON CeTU, BO3MOXHbIX B YCNOBUSAX 9KCMnyaTauuu.

3.11 KoadhpmumMeHT 3aMblkaHMa Ha 3eMII0 - OTHOLLEHME HanpshKeHUs Ha HenoBpexaeHHoW hase B paccMaTpuBaeMon
TOYKE TpPexdasHOW SMNEKTPUYECKON CeTU (OObIMHO B TOYKE YCTAHOBKM 3rEKTPOOOOPYAOBaHWUS) MpU 3aMblkaHWM Ha 3EMIO
OAHOM MnNn ABYX ApyrMx das K pasHOMy HanpshkeHuto paboyen 4acToTbl, KOTOPOE YCTaHOBWUNOCH Obl B AAaHHOW TOYKE Mpu
yCTpaHEeHUUN 3aMblKaHus.

MpumeyaHue - lpu onpegeneHun KoaddPULMEHTa 3aMblkaHUMS Ha 3eMit0 MEeCTO 3aMblKaHWA WM COCTOSIHME CXEeMbl
ANEKTPUYECKON CETU BbIBUPAIOTCA TakMMU, KOTopble AatloT Hambonblliee 3HadeHue koadduumeHTa.

3.12 TunoBble WcCnbITaHUS M3OMALMM 3neKTpoobopyaoBaHUS - UCMbITAHWS 3MeKTPoOOOopYAOBaHNA OaHHOro TvMna Ha
COOTBETCTBUE €r0 M30MAUMM BCEM TpeboBaHUSIM, YCTAHOBMEHHbIM TEXHWYECKOW [OKyMeHTauuew, NpoBOAUMBIE Mocne
OCBOEHMWS TEXHONOMMMN €ro Npomn3BOACTBa MU (YACTUYHO MNN MOSHOCTLIO) NOCIE U3MEHEHWUIA KOHCTPYKLUW, NMPUMEHSIEMbIX
MaTepuarnoB UM TEXHOMOMMU NPOM3BOACTBA, MOFYLUMX CHU3UTb 3NEKTPUYECKYIO MPOYHOCTb U30NSALMUN.

3.13 lNMepuoguyeckme ucnbiTaHmsa n3onsaumm anektpoobopynosaHms - no FOCT 16504.

3.14 lNMpuemocaaToyHble UCMbITaHMA U3onsaumMm anekTpoobopynosaHus - no FOCT 16504

3.15 O6moTKa C MONHOM M3onAUMeEn HenTpanu - oBGMOTKa C YPOBHEM M3ONALUUN HENTPanu, paBHbIM YPOBHI M30MSLMN
JIMHENHOrO KOHLLa OOMOTKU.

3.16 OBMoTKa C HEMOMHOW M30MNALUNEN HENTPanM - OOMOTKa C YPOBHEM U30NAUMM HeTpanu 6onee HU3KUM, YEM YPOBEHb
N30NSALUUN NIMHENHOTO KOHLLAa 0BMOTKM.
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3.17 CtopoHa BbIcLIero (cpegHero, HM3LWero) HanpshkeHns TpaHcgopmartopa - no FOCT 16110.

3.18 CTopoHa HenTpanu o6MOTKM TpaHcopMaTopa - COBOKYMHOCTb TOKOBEAYLUMX YacTer, NPUCOEAMHEHHBIX K 3aXUMY
HenTpanu n Gnwkanwen K HeNTPanbHOMY KOHLLYY YacTh OOMOTKM.

4 OBLUIME TPEBOBAHUA

4.1 Buabl ucnblTaTenbHbIX HANPsXKeHUN

4.1.1 YcraHaBnuBawTCA cneaywuwme HOPMUpPOBaHHbIE WUCHbITaTellbHblE HaNpAXeHud (,qanee - WhcnblTaTellbHblIE
Haﬂpﬂ)l(eHI/I"il) n3onaumm 3ﬂeKTpOO60pyﬂOBaHMﬂ:

- HanpspKeHs rpo3oBbIX MMMYNbLCoB (Mo 4.5);
- HaNPsKeHNA KOMMYTaLUMOHHbIX UMNYNbCOB (No 4.6);
- KpaTKOBpeMeHHbIe NepeMeHHble HanpsbkeHus (no 4.7):

OAHOMWHYTHOe (No 4.7.2a) u Npu NnNasHOM nogbeme (no 4.7.26);

AnuTenbHoe nepeMeHHoe HanpsikeHue (no 4.8);

a Takke TpeboBaHus:

K M30M1ALMKN Ha CTOMKOCTb B OTHOLLEHUW TennoBoro npobos (no 4.9);

K M30M1ALUKN B OTHOLLEHUUN OTCYTCTBUSA YacTU4YHbIX pa3psaos (no 4.10, 5.8, 7.5, 10.5, 12.3.2, 13.1.10);

K BHELUHEN N30MnaunM B OTHOLLEHWUW OTCYTCTBUS BUAMMOWN KOPOHbI (no 4.11);

K ANVHE MyTU YyTeYKM BHELLHen nsonsauumu (no 4.12);

OOMNOMHUTENbHbIE K N30MALMN 3NEKTPOOOOopYyAOBaHUS KnMMaTudecknx ncnonHeHnn T, TC, kaTeropui pasmerlenuns 1, 2,
3 n 4, a Takke knumatudeckux ncnonHernun Y, YXI1, XJ, kateropun pasmertenHus 2 (no 4.13).

4.1.2 WN3onauma obmotok HH ¢ HomuHanbHbIM HanpshkeHnem Huxe 3 KB cunoBbIX TpaHCchOpMaTopoB, BTOPUYHBIX
0BMOTOK TpaHCOpMaTOpPOB HaMPSXKEHUS U TOKa, CUrHamnbHbIX OBMOTOK Ayroracsilyx peakTopoB, M30MSAUMA HeuTpanm
0BMOTOK CUNOBbLIX TpaHcopmMaTopoB, TpaHCHOPMATOPOB HaMPSXKEHUA U LIYHTUPYIOLMX peakTopoB, He fornyckawoLas
paboTy C passemMneHvemM HenTpanu, a Takke U3onauus uenen ynpasneHus, 6riokMpoBKN U CUrHanm3aumMm TpaHcopmaTopos,
peakTopoB U annapaToB AOSMKHA UCTbITLIBATLCA TONBKO OAHOMUHYTHBLIM MEePeMEHHbIM HanpsXKeHneM.

4.1.3 TpeboBaHWe UCMbITaHWUA HANPSPKEHNAMW FPO30BbIX UMMYNbCOB HE OTHOCUTCS:
- K 3neKTponeYHbIM TpaHcopmaTopam ¢ HopMarbHOW N30nsLmMen Knaccos HanpsikeHust oT 1 go 15 kB Bkntoy.;

- K npeobpasoBaTenbHblM TpaHcopMaTtopam, ansa kotopbix no FOCT 16772 He TpebyeTca nNpoBeAeHUS UCMbITAHWN
HanpsPKeEHNAMW FPO30BbIX MMMYbCOB.

4.2 Knaccel HanpsXeHus anekTpoobopyaosaHus
4.2.1 HacTtoswun ctaHgapTt ycTaHaBnvBaeT TpeboBaHWs K aNeKTPUYeCcKon NpOYHOCTU M30MsLMK anekTpoobopynoBaHus

KIlaCcCoOB HanpsAXXeHud, YKa3aHHbIX B Tabnvue 1, npegHasHa4eHHoOro ans pa6OTbI B 3JTIEKTPUYECKNX CeTAX C HOMUHAlbHbIMN U
HanbonNbLWNMK ANUTENBHO OonyckaeMbiMun pa6quM|/| HanpsaXeHnamMmn, ykasaHHbiIMU B Tabnuue 1.
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Tabnuua 1 - Knaccel HanpshkeHns anektpoobopyaoBaHms

Knacc HanpsbkeHust | Hambonbluee paboyee HomuHanbHoe Haubonbliee aonutensHo
anekTpoobopyaoBaHus HanpsbkeHue HanpsbkeHue ponyckaemoe paboyee
anekTpoobopyaoBaHus | anekTpuyeckon cetu HanpshKeHue B 3neKTpu4ecKkomn
cetn
1 1,1 1,0 1.1
3,0 3,5
3 3,6 3,15 3,5
3,3 3,6
6,0 6,9
6 7,2
6,6 7,2
10,0 11,5
10 12,0
11,0 12,0
13,8 15,2
15 17,5 15,0 17,5
15,75 17,5
18,0 19,8
20 24,0 20,0 23,0
22.0 24,0
24 26,5 24,0 26,5
27 30,0 27,0 30,0
35 40,5 35,0 40,5
110 126,0 110,0 126,0
150 172,0 150,0 172,0
220 252,0 220,0 252,0
330 363,0 330,0 363,0
500 525,0 500,0 525,0
750 787,0 750,0 787,0
MpumeyaHne - HacTtoswwmi cTtaHgapT pacnpocTpaHseTca Takke Ha wusonaumio ctopoH CH m HH
(kmaccoB HanpshKeHUs1, ykasaHHbIX B Tabnuue 1) cunoBbiX TPaHCHOPMAaTOPOB, KNacc HanpsKeHUs 0OMOTKM
BH koTOpbIXx OTNNYaeTCst OT yka3aHHbIX B Tabnuvue 1.

B knnoBonbTax
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4.2.2 B HacTosileM cTaHZapTe TpeboBaHWA K 3MEKTPUYECKON MPOYHOCTM M3ONALMM 3NEKTPOoOOOopYAOBaHNA KIaccoB
HanpsbkeHns oT 1 go 35 kB ycTaHOBMEHbI UCX0Os M3 ero npegHasHaveHus ons paboTbl B 3NEKTPUYECKON CeTu, HerTparb
KOTOPON MOXeT ObiTb Kak 3a3eMIEHHON, Tak 1 N30NMPOBaHHON (KOIMULMEHT 3aMblkaHUsA Ha 3eMnto He Bolwe 1,73), a ons
knaccoB HanpsbkeHust oT 110 go 750 kB HenTpanb 3NeKkTpuMyecKoW ceTun [OoImKHa ObiTb 3a3eMneHHon (koadhduumneHT
3aMblKaHMs Ha 3eMNt0 He Bbiwe 1,4).

4.3 YueT BbICOTbI YCTAHOBKU Ha[ YPOBHEM MOpPSi 1 TeMnepaTypbl OKpY)XatoLero Bosayxa

4.3.1 HopmupoBaHHble MWCNbITaTENbHbIE HANPSPKEHUS] BHELLHEN W30MAUWMM, YKas3aHHble B HacTosILeM CcTaHgapTe,
YCTaHOBMEHbI ONs1 aNeKTpoobopyaoBaHusl, NpegHasHauYeHHoro Ans paboTbl NPpYM HOMUHAMNbHBIX 3HAYEHUSIX KIMMaTUYECKMX
dakTopoB BHeLwHen cpeabl no FOCT 15543.1 u FTOCT 15150 gnsa knumaTtudecknx ncnonHenmn Y, YXI1, XJ, T, TC, kateropui
pa3smelyeHus 1, 2, 3 u 4, npu aTOM:

- BbICOTa YCTaHOBKM Hag YpoBHeM mops He 6onee 1000 wm;

- BepxHee paboyee 3HayeHMe TeMMnepaTypbl OKpYXatloLero Bo3gyxa A5 3NekTpoobopyaoBaHNs KaTeropuii pasMeLLeHus
3 n 4 n gna anekTpoobopyaoBaHUA kateropumn pasmelleHus 2 BHyTpu obonoudkm KPY, KPYH, KT n akpaHMpoBaHHbIX
TOKOMPOBOAOB AOMMKHO ObIThb He Bbilwe 45 °C.

[ononHnuTenbHOe orpaHMyeHne 3Ha4YeHun KnumatTuydecknx akTopoB B npegenax gonywexun no MOCT 15543.1, ecnn
3TO HeobxoouMmo, [OSMKHO OblTb YyKa3aHO B cTaHOapTax WM TEXHUYECKUX YCINOBUSIX (Janee - cTaHgapTax) Ha
aneKkTpoobopynoBaHMe OTAENbHbIX BUAOB.

4.3.2 [Ins anekTpoobopyanoBaHus, npegHasHadveHHoro ansa paboTbl Ha BbicoTe Hag ypoBHem Mops oT 1000 go 3500 wm,
UCMbITaTENbHbIE HANPSPKEHUSI TPO30BbLIX M KOMMYTALMOHHbIX UMMYMbCOB U KPaTKOBPEMEHHOE MEePeEMEHHOe AONs1 BHELUHEW
M30NSALUN B CYXOM COCTOSIHMM, @ Takke [ONs BHYTPEHHEW M30MsuMu Cyxux TpaHcopmMaTopoB M peakTopoB (Kpome
TPaHCOPMaTOPOB U PEaKTOPOB C FIUTOM U30NSAUMEN) OOJKHbI ObiTb onpeferneHbl YMHOXEHNEM YKa3aHHbIX B HACTOSILLEM
CTaHJapTe UCMbITaTerNbHbIX HANPSHKEHNN Ha KO3MMULMEHT &, BbIYMCNSEMbIV No dhopmyse

-
-2
10000

K1=

roe A - BbiCOTa yCTaHOBKU 3NeKTPoobopyaoBaHNst HaJ YPOBHEM MOPS, M.

4.3.3 [Insa anekTpoobopyaoBaHUSA KaTeropum pasmelleHus 1, npegHasHaydeHHOro Ansi paboTbl Ha BbICOTE HaA YPOBHEM
mMopsi oT 1000 go 3500 M, ucnbiTaTenbHbIE HAMPSPKEHUST KOMMYTaLMOHHBLIX UMMYSIbCOB N KPAaTKOBPEMEHHOE NepeMeHHoe A1is
BHELIHEW M30NsauMM nop [oXAEeM [OMKHbl ObiTb OnpederneHbl YMHOXEHUMEM yKa3aHHbIX B HacTosiem cTaHgapTe
ncnbiTaTeNbHbIX HANPSXKEHNIA Ha KOS MULMEHT X, BblYMCNAEMbIN MO popmyre

£y =1+05(% -1,

roe & - koadhduumeHT, onpegensembii no 4.3.2.

4.3.4 [Ins anekTpoobopyaoBaHus KaTeropui pasmellenns 3 n 4, a Takke anekTpoobopyaoBaHus, pasMeLlaemMoro BHyTpu
obonoykn HerepmeTuyHbix KPY, KPYH n KT nnu skpaHMpOBaHHbIX TOKOMPOBOAOB, MpefHa3Ha4YeHHbIX Ansi paboTbl npu
BepxHeM pabodeM 3HavyeHWu TemnepaTypbl OKpyXatowero Bo3ayxa Bbiwe 45 °C, ucnbitaTenbHble HanpshkeHUst rpo3oBbIX U
KOMMYTaLMNOHHbIX UMMYNbCOB U KPaTKOBPEMEHHOE MepeMeHHOe ANs BHELUHEeW U30NAUMM B CYXOM COCTOSIHUW, a Takke Ans
BHYTPEHHEWN U30NAUMM CYyXMX TpaHcopmMaTopoB U peakTopoB (KpomMe TpaHCOopMaTOpOB M peakTopoB C NUTON U3onsuunen)
OOMXKHbl ObITb OnpefeneHbl YMHOXEHWEM YKasaHHbIX B HacTosleM CTaHgapTe WCMbITaTeNbHbIX HanpshKeHu Ha
KO3 MULMEHT £, BIYMCIAEMbIN MO dhopmyre

T-45

Eq=1+
3 300

roe T - BepxHee paboyee 3HaYeHMe TeMnepaTypbl OKpyXatoLlero Bo3ayxa, °C.

MpumevaHne - B cnyyae WCMbITaHUS YKa3aHHOrO B HACTOSILLEM MyHKTE 3nekTpoobopynoBaHusa npu TemnepaType
OKpY’KaloLLlero BO34yxa, PaBHOW YCTAHOBMEHHOMY [Afsi 3TOro 3nekTpoobopynoBaHUs BepxHemy paboyemy 3Ha4YeHuto
TemMmnepaTypbl OKpYyXXalLlero Bo3ayxa, ykadaHHaa nonpaska K 3Ha4eHuo ncnbltaTesibHbIX Hal'lpﬂ>KeHVII7I He BBOOUTCA.

4.4 YyeT aTMOCHEPHbIX YCIOBUIA MPU UCMbITAHUKN BHELLHEN M30nauum
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441 B HacTOoslleM cCTaHOapTe WCMblTaTeNbHble HaNpsXKeHUs BHELWIHEW W30MAuuM YyKasdaHbl AN HOpManbHbIX
aTMocepHbIX YCroBUA Npu ucnbiTaHun: atmocdepHoe gaenexHne 101300 Ma (1013 mbGap, 760 mm pT. CT.), TemnepaTypa
Bo3ayxa 20 °C, abcontoTHasa BNaxHocTb Bo3ayxa 11 r/ms,

442 Ecnn atMocdepHble YCNoBusi MPU UCMbITAHUM BHELLHEN W30MsUMM  9NekTpoobopyooBaHMs OTNMYaroTcs OT
HOpMarbHbIX, TO UCMbITATENbHbIE HAMNPSHKEHWUS TPO30BbLIX MU KOMMYTALUMOHHbBIX MMMYMNbCOB U KpaTKOBPEMEHHOE nepemMeHHoe
HanpsKeHne OOMKHbI OblTb NpMBeAeHbl K aTMOCEEPHLIM YCNOBUSIM NpU UcnbiTaHun B cooTBeTcTBUM ¢ TOCT 1516.2, pasgen
4, yMHOX€EHNEM Ha ko3 ULNEHT NpuBeaeHNst &, BbluMcneHHbin no FOCT 1516.2, ¢ ycnoBusiMK €ro npuMeHeHus no 4.4.3 B
crnyyae OHOBPEMEHHOTO UCMNbITAHWUS BHYTPEHHEW U BHELLHEN N30NALMK.

4.4.3 YcnoBusi NnpyuMeHeHns KoadduumeHTa npuBegeHns i npyv ogHOBPEMEHHOM UCMbITAHUN BHYTPEHHEN W BHELUHEN
N30MAUMK OOIMKHbI ObITb CNeayLLnuMn:

a) NpU NCNblITaHNAX HANpPAXeHNAMN rpo3oBbIX N KOMMYTaLMOHHbIX UMMNYJbCOB!:

-ecnu x <1, TO NpMBeAeHVe OOMKHO ObITb cAenaHo Ans UMMYMbCOB HanpshKeHWs OQHOWM NONSPHOCTH (TO, NPU KOTOPOW
MPOYHOCTb BHELLHEN U30MSALMM OLEHUBAETCS Kak HaMMeHbLUAs); ANs UMIYNbCOB APYrov MONAPHOCTN & =1;

-ecnum g »1, TO NpUBEeAeHME AOMKHO ObITb cAenaHo Ans MMMNYfbCOB HaNpshkeHUs obenx NonsipHOCTEN; eCriv pacyeTHoe
3HayeHne X > 1,03, To goImkKeH npuHuMaTbea i =105,

6) nNpyu MCNBITAHWAX KPATKOBPEMEHHBLIM MEPEMEHHBbIM HanpshKeHMeM MpuBedeHne OOIMKHO ObiTb CAenaHo, ecrniv npu
UCMNbITaHUN B CYXOM COCTOSIHUM % Haxoautca B npegenax 0,95-1,05, a npu ncnbitTaHun nog goxgem He npesblwaet 1,05.
Ecnun £ >105, TO JOomkeH npuHumaTbes £ =105; ecnn X < 0,%5, TO MNpUM WUCMIbITAHWA B CYXOM COCTOSIHUM [OOSDKHO
NpPUHUMAaTLCA 3HaYeHne £ =095 | a npu UcnbiTaHUM NoA AOXOEM - pacyHeTHOe 3HaveHe j, onpegensaemoe no

4.3.3.

4.5 VicnbiTaTenNbHble HAMPSXKeHUS rPO30BbIX MMMYbCOB

4.5.1 WcnbiTaTenbHble HanNpsiKEHUST MOMHOMO U CPEe3aHHOro rpo30BbIX UMMYNbCOB [OOSMKHbI NPEAcTaBnsATb Ccobow,
COOTBETCTBEHHO, CTaHOAaPTHbIE MOSHbIA U CPpe3aHHbIN rPO30Bble UMNYMbChl HanpsbkeHns no FOCT 1516.2 ¢ MakcManbHbIMU
3HaYeHUAMU, yka3aHHbIMK B Tabnuuax 2-6, 9, 10 u nyHkTe 5.1.3 HacTosiwero ctaHgapTa.

4.5.2 MNMpwn ucnbiTaHUW OOMKHbI NPUMEHSTLCS:

a) ONs BHELLHEN mM3onsumm SJ'IeKTpOOGOpy,D,OBaHVIﬂ n and BHyTpeHHeIZ n3onauumm TpchcbopmaTopOB TOKa 1 annapaTtoB -
nMnNynbCobl NOSTOXUTENBHON U OTpI/ILI,aTeJ'IbHOIZ NONAPHOCTH;

6) and BHyTpeHHeIZ n3ondaumm  CUNOBbIX TpaHC(*)OpMaTOpOB, TpchcbopmaTopOB Hanps>xXeHunda, peaktopoB U
KOHOEHCaToOpOB CBA3U - UMNYJ1bCbl OTpMLLaTeﬂbHOVI NONAPHOCTMW.

4.5.3 MeToabl UCNbITAHUA M3ONAUUN [PO3OBLIMU UMMYMbCaMU W KPUTEPUU BbIAEPXKMBAHUSA WCMbITAHUSA OOSDKHbI
cootBeTcTBOBaTb [OCT 1516.2, pasaensl 4 1 5, a Takke cTaHgapTaM Ha 3NekTpoobopyaoBaHMe OTAENbHBLIX BULOB.

[ormkHbl NpUMEHATBCS crneayolme MeToAbl UCTbITaHUR:
a) ANs BHYTPEHHEW U30MSLMU 3NEKTPOOOOPYA0BaHNS (KPOME ra3oHaMNOMHEHHOrO) - 3-yAapHbIA MeTOf;

6) 4nA BHELUHEN U30NSLMM 3NEKTPOOOOPYAOBaAHNS U BHYTPEHHEN U30NSALMU ra30HaMNOMHEHHOrO 3rekTpoobopyaoBaHus -
15-yaapHbIn meToa.

D,J'IFI BHELLIHEN N30NSALUN CUMNOBBIX Tpchd)opmaTopOB N Mexay KOHTakTaMy O4HOro 1 Toro Xe norsntca pa3'be,£l,|/|HI/ITeJ'Iel7| n
npep,oxpaHVlTenePl Npuv BbIHYTOM NaTpoHe O0MyCKaeTCA NpUMeHATb BMECTO 15-y,u,apHoro MeTOo NOJIHOro paspdapa; npun 3Tom
BblAepXnBaemoe C BEpPOATHOCTbIO 90% Hanps>xxeHne [oOJNKHO OblTb He MeHbLlle COOTBETCTBYKOLLEro wucnbiTaTesibHOro
Hanps>XeHuA.

4.5.4 VcnbiTaHWe BHYTPEHHEW W BHELWHEW M30MAUUM CUAOBLIX TpaHCOpPMaToOpOB, TPaHCHOPMAaTOPOB HaMPSKEHWUS,
TpaHCcOPMaTOpPOB TOKa, PeaKkTopOB, BbIKMYaTENehn M KOHOEHCATOPOB CBSA3WM HaMPSPKEHUAMW PO30BbIX UMMYMbLCOB
OornyckaeTcsi MPoBOAUTL OOHOBPEMEHHO. [Mpu 3TOM [oMmkHbl ObiThb YAOBMNETBOPEHbl TpeboBaHWs, NpeabsBrsieMble Kak K
BHYTPEHHEN, TaK U K BHELUHEeN M30MAUUM B OTHOLLUEHUW MOSIAPHOCTU, YMcna UMMYMbCOB M UX MaKCUMaribHOMO 3Ha4vyeHus,
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KOTOpOE OO0JTKHO ObITb MPUHATO HanbonbLnM Kn3 OBYX 3HaY€HUN, HOPMUPOBAHHbLIX ONA BHYTPEHHEN U BHELWHEN U30onauum, ¢
Yy4€TOM NonpaBKn Ha aTMOCd)eprle ycnosua npu ncnblTaHUn.

4.5.5 VcnblTaHne M30nATOPOB, pasbeauMHUTENEN, KOPOTKO3aMbIkaTenen, sasemnurenen, npegoxpanutenen, KPY, KTl n
3KPaHUPOBAHHbIX TOKOMPOBOAOB MWCMbITATENBbHLIMW HAMPSPKEHUSIMU  TPO30BLIX UMMYMbCOB MO MeToAy, YKasaHHOMY [Ans
BHELLUHEWN M30MaLMm, SBNAETCS OOHOBPEMEHHO UCTIbITAHNEM 3NEKTPUYECKON NPOYHOCTU UX BHYTPEHHEN N30NSALUN.
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Tabnuua 2 - HopmypoBaHHbIe UCTbITaTesbHblE HaNPSXKeHUs ANeKTPoobopyA0BaHUA KNaccoB HanpshxeHns oT 3 Ao 35 kB ¢ HopMarbHoI n3onsaumen

Hanmeeva B KUIMOBOJIbTax

VcnbiTaTenbHoOe HanpshXKeHUe BHYTPEHHEN U BHELLHEN U30nsauum
rPO30BOro MMMynbca KpaTKOBpPEMEHHOEe (O4HOMUHYTHOE) NepeMeHHoe
NnoJsiHoro Cpes3aHHoro B CYXOM COCTOSIHUMU nog goxgem™**
Knacc | Ypo- OnekTtpo- Mexay TpaHcdop- nekTpo- Cunosble Mexay OnekTpo- | Mex-
Han- BEHb | obopyaosa- KOHTaK- MaTopbl obopynosaHue | TpaHcdop- KOHTaK- obopy- ay
psi- 130- | HMe OTHOCU- Tamm CUIOBbIE U OTHOCUTESBHO MaTopbl, Tamu OoBaHue KOH-
xe- ns- TEnbHO 3eM- | pasbeau- Hanps- 3emnu (kpome LWYHTU- pasbeau- OTHOCK- Tak-
HUS umn* | nmu mexay | HuTenen, XeHus, CUITOBbIX TP@HC- | pyloLime u HUTenewn, TEnbHO Tamu
dasamu npeaox- LYHTU- dopmaTopos, ayro- npesox- 3eMnu n npe-
(no- paHu- pytoLLme MacrnsiHbIX racswue paHuTenen mMexay 0ox-
nocamm)**, Tenenm n peakTopbl peakTopoB) n peakTopbl n KPY ¢ nono- paHu-
MeXay KOH- KPY c OTHOCU- Mexay nonto- OTHOCU- OBYMS camn™*, Tenemn
TakTamu Bbl- AByMsi TenbHO camu™, mexay TenbHO paspbl- mMexay
Krntoyartenem paspbl- 3emMnun n KOHTaKkTamu 3emMnu n BaMu Ha KOHTaK-
nKPY c BaMu Ha Mexay BbIKMoyaTenemn Apyrnx nontoc Tamn
ogHUM nontoc dazammn™* n KPY ¢ ogHum 0OMOTOK BbIKIO-
pa3spbIBOM paspbIBOM Ha yareneu
Ha nontoc norntoc
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
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
] 65 55 75
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a 60 60 70
24 150 165 175 60 70
6 75 65 90
27 a 170 190 200 65 65 85
65 75
6 80 70 95
a 80 80 95
35 190 220 220 80 95
6 95 85 120

Crtpanunua 13

*

YpoBeHb M30nAUMM a - Ana anekTpoobopyaoBaHUA ¢ GyMakKHO-MacrsHOM M NUTON u3onsuven, paspabGoTaHHoro ¢
TpeboBaHWEM MPOBEPKM M3OMSALMM HA OTCYTCTBME YacTMYHLIX pa3psaos no 4.10, Ans ocTanbHOro anekTpooGopyaoBaHus -
yCTaHaBnMBaeTCs Mo CornalleHnio MexXay U3roToBUTenemM 1 notTpebutenem; ypoBeHb Usonaumm 6 - Ans anekTpooGopyaosaHus,
pa3paboTaHHoro 6e3 TpeGoBaHUA NPOBEPKN U3ONALMU Ha OTCYTCTBME YacTUYHbLIX pa3psaoB.

** [Ins anekTpoobopynoBaHust TpexdasHoro (TPEXMONOCHOI0) UCNOMNHEHUS.
*k%

[nsa anekTpoobopyaoBaHNs kaTeropmm pasmelleHms 1 (kpome CUoBbIX TpaHCHOPMATOPOB U PEAKTOPOB).

**** B 3HaMeHaTene ykasaHbl 3Ha4YeHust O ONOpHbLIX M30MSATOPOB KaTeropui pasmelleHus 2, 3 n 4; B yucnutene - angd
OCTanbHOro 3neKTpoobopyaoBaHUS.
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Tabnuua 3 - HopMupoBaHHbIE UCMbITATENbHBIE HANPSKEHNS 3NEKTPOOOOpYaAOBaHUA KnaccoB HanpsikeHus ot 110 go 220 kB

B knnoBonbTax

UcnbiTatenbHoe Hanps>xeHne BHyTpeHHeIZ M BHELUHEN N30Nauun

rPO30BOro MMMysbca KpaTKOBpeMEeHHoe (OQHOMUHYTHOE) NepeMeHHOe
MOJIHOrO Cpe3aHHoro B CYXOM COCTOSIHUM M NoJ, AOXAEM™
Cwuno- | TpaHc- | TpaHc- U3o- Bbl- Bbl- | Pasb- | Cuno- | Onek- TpaHcdopma- W3ons-  |Mexay
Knacc| Bble |dopma-| dop- nsTopbI knto- | kno- | egu- Bble Tpo- Cunosble TOpbI Hanps- TOpbI KOHTa-
Han- | TpaHc- | TopbI ma- ya- ya- HW- | TpaHc- | mar- | TpaHcdopma- | KeHus u Toka, | OTHOCu- | KTamu
ps- [ dopma- | Hanps- | Topbl Tenu c| Tenn | Tenu, | opma- [ HWUT- | TOpbI, WWYHTU- |KOHAEHCATOPbI | TEenbHO |pasbe-
Xe- | Topbl, | eHus, | Toka, noBbl- | 6e3 | npe- | Topbl, | Hble pytoLime CB$13M1, TOKO- 3emnu OVHU-
HUA | WyHTK- | KOHAEH- | anna- WEeH- | NOoBbI- | AOX- | WYHTU- | TpaHc- peakTopbl orpaHu4ymBa- Tenemn
pyto- | caTopsl |paTbI** HbIM | WeH- | paHu- [ pyto- | dop- IoLme peak- "
e CBSI3N, ypoB- | Horo | Tenm wme ma- TOpbI, anna- npego-
peak- TOKO- HeM | ypos- peak- | Topbl paTbl OTHOCK- XpaHu-
TOpbl |orpaHu- n3o- Hs1 Topbl |Hanps- TenbHO 3eM- Tenen
yumBato- naumn | nso- XeHus nn**, mexagy
Lwme pe- ns- KOHTaKTamm
aKkTopbl unm BbIKMoYarTenen
OTHOCU- | Mexay
TenbHo | dha-
3emMnu | 3amu
OTHOCUTEINBHO 3eMMN U mexay OTHOCUTEINBHO
mexay dasamu (nontocamu) KOHTaKkTamu 3eMInn 1 Mexay
daszamu
1 2 | 3 4 5 6 7 8 9 | 10 11 12 13 14 15
110 480 450 | 450/550*** | 520 | 450 570 550 200 200/230**** | 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
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* MNog poxaem - ons anekTpoobopyoBaHNsa KaTeropmmn pasmerteHust 1 (kpoMe CUMoBbIX TPAHC(OPMAaTOPOB, PEAKTOPOB W U30MALUK MeXy
KOHTaKTamun pasbeguHuTenen).

** [INs annapaToB TPEXMOSFOCHOIo NCMOMHEHMS - TAKKe U MeXAy NosocamMu.
*** B 3HameHaTere ykasaHbl 3Ha4eHus 4ns BBOAOB, B YMCMMTENE - ANSA APYrMX U30NSTOPOB.
**** B 3HaMeHaTene ykasaHbl 3Ha4eHUs AN UCMbITaHMSA B CyXOM COCTOSIHUM annapaToB C HEMACMsIHOM u3onsauuen 6e3 NpoBepkM KadecTBa

BbINOJIHEHNA U30oNAUUM Ha OTCYTCTBME YACTUYHbLIX pa3pAaaoB uvnn OpyruMm OONOJIHUTENbHbIMM MeTodaMu, B 4ucnutene - And ocTalibHOro
3ﬂeKTp0060pyD,OBaHVIF|, a TaKkxe Ona ncnbitaHna nog Aoxaem.
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Tabnuua 4 - HopmMnpoBaHHbIE UCMbITATENbHBIE HANPSHKEHMS 3NEKTPOobopyaoBaHUA knaccoB HanpsikeHus ot 330 go 750 kB

Hanmeeva B KUIMOBOJIbTax

WcnbiTatensHoe HanpshkeHWe BHYTPEHHEN 1 BHELLHEW U30Nsumm
rpoO30BOro UMMynbLca KOMMYTaLMOHHOIO MMMyrbca B CyXOM KpaTKoBpeMeHHoe (OOQHOMUHYTHOE) NepeMeHHoe
COCTOSIHUM M NoA goXaem™*
NOJIHOTO cpesaHHoro
Knacc [ Ypo- | Cuno-| WyHTU- | EMKOCTHblE Cwuno-| LWyHTn- OnekTpo- Mexay Mexay Curnosble OnekTpo- | EMmKocTHble Mexay
Ha- |BeHb| Bble pylowme | TpaHcdop- | Mexay koHTakTamu [ Bble pyowme | obopygosa- | dasamu | KoHTakTamm TpaHcdop- mMarHut- | TpaHcdopma- | KoHTakTamm
nps- | U30- | TpaH- | peakTopbl, martopbl TpaHC- | peakTopbl, | HUE OTHOCU- | CUMOBBLIX|  BbIKIOYa- MaTopbl, Hble TOPbI Hanps- BbIKITHO-
Xe- | na- | cdop-| anekTpo- Hanpsxe- dop- | anekTpo- TenbHO TpaHC- | Tenew u pasb- | LIYHTUPYOLLME TPaHC- |XeHus, TpaHc-| daTenen u
HUA [ uun* [ ma- MarHuT- | HUS, TpaHc- ma- MarHuT- 3eMnm dopma- | eguHuTenen peakTopbl dopma- | dopmartopsl pasbeau-
TOpbl | Hble TpaHc- [ hbopmaTtopbl TOpbI | Hble TpaHc- TOpoB TOpbI TOKa, n3ons- HUTenemn
dopma- TOKa, hopma- (BHYT- Hanps- | Topbl, KOHAEH-
TOpbI nsons- TOpbI peH- XeHus caTopbl
Hanps- | Topsl, anna- Hanps- HAS U30- CBA3M,
XeHus paTbl, KOH- XeHus naums) annaparsl
AeHcaTopsbl OTHOCUTENBHO
CBHA3N 3emnm
raso- pasb- OTHOCK- | Mex-
HanonHu- | eguHu- TenbHO ay
TenbHbIX | Teneun 3emMnum da-
BbIKI1IO- 3amm
yaTtenen
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****
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* YpoBeHb 130naumMK a - Npy NpMMEHEeHNW ANg 3awmTbl orpaHuyutenen nepeHanpspkeHns (OMNH); ypoBeHb nsonaumm 6 - npy NnpUMeHeHnW ANS 3anTbl BEHTUINBHBIX Pa3psAHUKOB.

** MMop, poxaem - Ans anekTpoobopyaoBaHus kateropun pasMelleHns 1 (Kpome CUMIoBbIX TPAHCOPMAaTOPOB, LUYHTUPYIOLLMX PEAKTOPOB U U30NALUM MEXY KOHTaKTaMu pasbeauHUTENEN).
*** B 3HameHaTese ykasaHbl 3HaYeHUs 411 LWYHTUPYIOLWMX PeaKTOpOB, B YACIIUTENE - AN OCTalNbHOro 3reKTpoobopya0BaHuS.

**** B uncnutene ykasaHbl 3Ha4eHUs AN BblknovaTenen, B 3HaMmeHaTtene - Ang pasbeaMHuTenen.

***** B 3HameHaTene ykasaHbl 3HA4YeHVs ANs annapaTtoB C HEMacrnsHoOW u3onsuuen 6e3 NpoBepku KayecTBa BbINMOMHEHWS M3OMNAUMM Ha OTCYTCTBME YaCTUYHBLIX pas3psgoB WM OpyrvMu
[OOMNONHUTENBHBIMU METOAAMU, B YACTIUTENE - ATs1 OCTanbHOro 3NeKTpoobopyaoBaHUS.
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Tabnuua 5 - HopmypoBaHHbIe UCTbITaTesbHbIE HaNPsXKeHUs aNeKTpoobopyaoBaHUA ¢ 0GneryeHHon nsonaumen

VcnbiTaTensHOe HanpshkeHUe BHYTPEHHEN U BHELUHEN U30NsiLum
MOMHOrO rPO30BOro UMMysbca KpaTKOBpPEMEHHOEe (O4HOMWHYTHOE) NepeMEHHOEe
B CYyXOM COCTOSIHMU noa poxanem**
Knacc OTHocUuTENbLHO Mexay OTHOCUTENBHO Mexay OTHOCKTENBHO Mexay
Hanps- | 3eMnu, Mexay KOHTaKTamu | semnu, mexay KOHTaKTammu 3eMnu, Mexay | KoHTakTamu
XeHus hazamu pasbeauHKU- | nontocamu*, | pasbeguHuTenewn, | nontcamun®, npegoxpa-
(nontocamn®), Tenew, mexay npegoxpaHuTenew mMexay HUTenen
Mexay npegoxpa- KOHTaKTamm n KPY c gByms KOHTaKTamm
KOHTaKkTamu HATENen U |BblKMNoYaTenen| paspbiBamu Ha | BbiktovaTenemn
Bolkntodatenen n | KPY ¢ asyms | n KPY ¢ ogHum nosoc
KPY c ogHum paspbiBamMn | pas3pbiBOM Ha
pa3pbIBOM Ha Ha nontoc nontoc
nontoc
1 2 3 4 5 6 7
3 20 23 10 12 10 12
6 40 46 20 23 20 23
10 60 70 28 32 28 32
15 75 85 38 45 38 45
20 95 110 50 60 50 60
* [Ans anekTpoobopyaoBaHust TpexdasHOro (TPEXMOSOCHOIo) UCMOMHEHUS.
** [Onsa anektpoobopyaoBaHus kaTeropum pasmelleHns 1 (kpome CunoBbiX TpaHcgopmaTtopoB U
peakToposB).
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Tabnuua 6 - HopMnpoBaHHbIE MCMbITAaTENbHbLIE HANPSHXKEHMA M30NAUUK HenTpanu obmMoTkn BH cnnoBbix TpaHcdopmaTopoB knaccoB HanpsbkeHua 110, 150 n 220 kB ¢ HenonHomn
nsonaumen HemTpanu, gonyckatowen paboTy ¢ pa3seMrieHMeM HenTpanm

B knnoBonbTax

VcnblTaTenbHOE HanpskeHne BHYTPEHHEN U BHELLHEeN n3onsaumm
Knacc HanpsikeHus |  kpaTkoBpeMeHHoe (OQHOMUHYTHOE) NepemMeHHoe MOSHOro rpPO30BOro UMNyIibca
TpaHcdopmaTtopa
HenTpanu BBOAA HENTpanu B Cyxom HeWTpanu 1 BBOAa HenTpanm
COCTOSIHUU U Nnog AoXaem™
1 2 3 4
110 100 110 200
150 130 145 275
220 200 230 400

* MNoa aoxaem - Ans BBOAOB KaTeropun pasmeLleHns 1.
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4.6 VicnbiTaTenbHble HaNpshKeHUs1 KOMMYTaLUMOHHBLIX MMMYTbCOB

4.6.1 VcnbiTaTenbHble HanpsKeHWs KOMMYTALMOHHbBIX MMMYMbCOB [OOMKHbI NpeacTaBnsiTe cobov  cTaH4apTHble
KOMMYTaLUMWOHHbIE UMNynbCcbl HanpsxeHuusa no [OCT 1516.2, pasgen 6, ¢ MakCMMarnbHbIMW 3HA4YeHUsIMU, YKa3aHHbIMU B
Tabnvuax 4 n 7 HacTosLLero cTaHaapTa.

I'IpM 9TOM OOJIKHbI NPUMEHATLCA:

- ANS BHELWHeN M30nsuumM anekTpoobopyaoBaHUst U BHYTPEHHEN M30MAUMM TpaHCOPMATOPOB HAaMpPsKEHUs U TokKa,
annapartoB, KOHAEHCATOPOB CBA3N, n3onsaTopoB U KPYD - anepunoanyeckuin nmnynsc 250/2500;

- ON8 BHYTPEHHEN N30M5UMM CUMOBbLIX TPAHCOPMaTOpPOB M LUYHTUPYIOLLMX PeakTopOoB - konebaTtenbHbin nmnynsc 20/500;

- ONs1 BHYTPEHHEW M30MsILUM ra3oHanoIHEHHOrO 3MeKTpPoObOPYAOBaHUS, UCMbITLIBAEMOW OTAENBHO OT BHELUHEN U Ans
JNIMHEHOW U30NAuMK, B T.4. TMPNSHA N30NSTOPOB - konebatenbHbin umnynsc 4000/7500.

4.6.2 MNpwn ncnbiTaHny OOMKHbI NPUMEHSITLCS:

a) ONs BHELWHen nsonaumm TpchcbopmaTopOB Hanpsa>XXeHna 1 ToKa, annapaTtoB, KOHOEHCATOpPOB CBA3U U U30NATOPOB
KaTteropun pasmelieHuna 1:

- NMPW UCMbITAaHWUU B CYXOM COCTOSIHUM - UMMYJIbCbl NOSTOXUTENBHOM MONAPHOCTY;
- NPW UCMbITaHWUKU NOoA A0XKAEM - UMMNYIbChl MOMNOXUTESNBHON U OTPULATENbHOW NOSSPHOCTEN;

- Ana n3onaunn ykasaHHoro SJ'IeKTpOO60py,D,OBaHMFI KaTeropun pasmeLLeHns 2,3n4 npu UCnblTaHMN B CyXOM COCTOAHUN
- UMMYJbChl NOSTIOXUTENBHOM N OTpULLAaTENBbHOW NONSAPHOCTEMN;

6) npu OTAENbHOM WCMbITaHUM BHYTPEHHEW W30MNAUMK TpaHcopMaTopoB HamnpshkeHWs W Toka, annapatoB U
KOHOEHCaTOPOB CBA3W - UMMNYSbCbI MOMOXUTENBHOM U OTpMLATENIbHON NONSPHOCTEN;

B) ANS BHYTPEHHEW M30MsSUMM CUMOBbLIX TPaAHCOPMAaTOPOB U LUYHTMPYIOLWMX PEeaKTOpOB - UMMYSbCbl OTpULUATEsIbHOM
NoNsPHOCTY;

r) AN BHELUHEeM M30MNAUMM CUMOBLIX TPaHCGOPMATOPOB M LUYHTUPYIOLIMX PEaKTOPOB - MMMYSbCbl MOMOXUTESbHOM
NoNsPHOCTY;

A) ANsi BHeLUHel U30oMnsLmum Mexay dasamm CUNoBbIX TPaHCGOPMaTOpPOB - MMMNYIbCbl NPOTUBOMOMOXHbIX MOMSPHOCTEN Co
3HAYEHUSIMU Ha KaxKdoW U3 ABYX WUCMbITbIBAEMbIX (das, paBHbIMU NMOMOBUMHE HOPMUPOBAHHOIO UCMbITATENBHOMO HAaMNPSKEeHUs;
TpeTbs pasa AoMmkHa ObITb 3a3eMreHa.

4.6.3 MeToabl MCMNbITaHUA M3ONALUM  HAMPSPKEHUSIMU  KOMMYTALMOHHBIX WUMMYNbCOB WM KPUTEPUM  BblOEPXKUBAHUS
ncnbiTaHusa OormkHel cooTtBeTcTBoBaTh [OCT 1516.2, pasgensl 4 u 6, a Takke CTaHZapTaM Ha 3nekTpoobopyaoBaHue
OTAENbHbIX BUAOB.

LomKHbI NPUMEHATLCA crneaytoLmne MeToabl UCTIbITAHWIA:

a) Ans BHYTPEHHel U30nsaummn anekTpooGopyaoBaHus (KpoMe rasoHanofIHEHHOro) - 3-yAapHblid MeTos;

6) ona BHewWHeN U3onNsAUMKM 3nekTpoobopyaoBaHUs (B T.4Y. MPWU OQHOBPEMEHHOM WCTbITaHUM BHYTPEHHEW U BHELIHeN
M30NSAUMKM) M MPU OTAENBHOM WCMbITaHWUM BHYTPEHHeN M30MsSLUM rasoHanosIHEHHOro 3nekTpooGopyaoBaHus - 15-yaapHsbiii
meToa.

NS BHELUHEeW M30MNAUMM CUIOBbLIX TPAHCOPMAaTOPOB, LYHTUPYIOLUX PEAKTOPOB U MeXay KOHTaKTamu OZHOro M TOro Ke
nontoca pasbeauHUTENen fonyckaeTcs NPUMEHSTb BMECTO 15-yaapHoro meTog NosHoro paspsiga; npy 3ToM BblaepXKuBaemoe

C BEPOATHOCTbIO 90% HanpsaxeHne gOoJNKHO ObITb HE MEHbLLE COOTBETCTBYHOLLEro ncnblTatesibHOro HarnpsaXxXeHu4.

4.6.4 WcnbiTaHWe BHYTPEHHEW W BHELUHEN W30NSAUMM TpaHC(OPMaTOPOB HaMpsKeHUs U TokKa, BbIKMoYaTenen u
KOHEHCaTOPOB CBA3WN HaNpsiKeHUsIMU KOMMYTaLMOHHbBIX MMMYSIbCOB AOMYyCcKaeTCs NPOBOAUTbL OAHOBPEMEHHO.
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Mpn 3TOM K 3NeKTPOOOOPYAOBaHNIO KaTeropum pasmelleHns 1 OMKHO ObiTb NPUNOXEHO 15 MMNYNBCOB MOMOXUTENBHOM
NONSAPHOCTU NPU UCTLITAHUN B CyXOM COCTOSIHAM M NO 15 MMNynbCcoB 06enx NOMAPHOCTEN NPU UCMbITAHWU NOA OOXAEM, a K
3NEeKTPoobopyAOBaHMIO KaTeropuii pasmewenns 2, 3 n 4 - no 15 nmnynbcoB 06enx nonapHocTen. 3HayeHne NcnbiTaTenNbHOro
HanpsKeHNs1 OMKHO ObITb NPUHATO HANBOMNBLUMM U3 OBYX 3HAYEHUA, HOPMUPOBAHHbIX ANS BHYTPEHHEN U BHELUHEW M30Maumm
C y4EeTOM Monpaeku Ha aTMoCdEpPHbIE YCIOBUS MPY UCTIbITAHWM.

46.5 WcnbiTaHne M30MATOPOB, pasbeguHuTenen, KopoTKo3aMblkaTernen W 3asemnurene  ucnbitTatenbHbIMU
HanNpPsXXeHNAMMU KOMMYTaLMOHHbBIX MMMYSIbCOB NO MeToAy, yKasaHHOMY AOf1si BHELUHEN u3onsumm, ABndeTcs ogHOBPEMEHHO
UCMbITAHWEM UX BHYTPEHHEN U30NSALUN.

4.7 VicnbiTaTenbHble KpaTKoBpeMEeHHbIE NepeMeHHble HanpsaXXeHna

4.7.1 NcnblTaTenbHOE KpaTKOBPEMEHHOE NMEPEMEHHOE HaMPsPKEHME LOIMKHO NPeACTaBNsATb cCOBON HanpsikeHWe YacToThbl
50 'y wvnn (NpyM MCNbITaHUM CUMNOBBLIX TpaHCOPMAaTOpPOB, TPAHCHOPMATOPOB HAMPSIKEHUS U PEaAKTOPOB HanpshKeHWeM,
WHOYKTUPOBAHHLIM B UCMbITbIBAEMOM TpaHcopMaTtope Wnu peakTtope) MNOBbILEHHOW 4acToThl, HO He Gonee 400 lu, ¢
OENCTBYIOLLMM YCIOBHBIM 3HAYeHUEM, yKasaHHbIM B Tabnuuax 2-7, 9, 10 u nyHktax 4.14, 5.1.3, 5.4.2, 5.4.6-5.4.12, 5.5.3,
7.3.2.

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT 1516.3-96 SnekTpoobopyaoBaHue NepeMeHHOro Toka Ha HanpsixeHust ot 1 go 750 kB. TpeboBaHUs K aNeKTpUYECKo NPOYHOCTU N30NALMK

FOCT om 07 anpensi 1998 e. Ne 1516.3-96

CTtpanuua 26

Tabnuua 7 - HopmypoBaHHbIe UCTbITaTesbHbIE HaNPSXKEeHUs AN BO3AYLHbLIX MPOMEXYTKOB 311eKTPO060opYAOBaHMS KNaccoB HanpsikeHust oT 3 go 750 kB

McnbiTatenbHOe HanpshkeHne
Knacc YpoBeHb rnepemMeHHoe npu nraBHOM NoagbemMe KOMMYTaLMOHHOIO MMnynbca
HanpsekeHus | nsonauumn®
OTHOCUTENBLHO 3eMnu | Mexay haszamu | OTHOCUTENBHO 3eMnun | Mexay dasamu
1 2 3 4 5 6
3 a, o 26 - - -
6 a,b 34 - - -
10 a,b 45 - - -
15 a,b 60 - - -
20 a, b 70 - - -
24 a, b 80 - - -
27 a, b 90 - - -
35 a, o 105 - - -
110** - 280 - - -
150** - 320 415 - -
220** - 465 600 - -
330 a - - 850 1275
9] - - 950 1300
500 a - - 1050 1575
6 - - 1230 1800
750 a - - 1425 2400
9] - - 1550 2550
* YcnoBusi NpMMEHEHUS! yPOBHEN N30MsUMK YKasaHbl B Tabnuuax 2 n 4.
** TpeboBaHUA K BO3AYLUHBIM NPOMEXYTKAM HENTPanu CUMOBbIX TPAHCOPMaTOPOB KNacCoB HanpsiXXeHus
110-220 kB ykasaHbl B 5.5.3.

Hanmeeva B KUIMOBOJIbTax
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dopMa HanpspKeHUs N MeTOoA onpenerneHns YCrioBHOro AencTeytowero 3HadeHms - no F'OCT 1516.2, pasgen 7.
4.7.2 B HacTosILLEM CTaHOapTe yKkasaHbl UCMbITaTeNbHbIE KPATKOBPEMEHHbIE NEPEMEHHbIE HaNPSPKEHUS:

a) OOHOMUWHYTHOE HanpsiKeHue, NpUKNagbiBaeMoe K U30NsiLun C BblAEPXKKOW NPU HOPMUPOBAHHOM 3HAYeHUK B TedeHue 1
MUWH Unun gpyroro BpemeHu (5 unm meHee 1 MuH) B cooTBETCTBUM C yKaszaHuamm FTOCT 1516.2, pasgen 4,

0) HanpskkeHWe Npu NaBHOM Nogbeme, NpUKNagbiBaeMoe K U3onsaummn 6e3 Bolaepkku Npu HOPMUPOBAHHOM 3HAYEHUN.

4.7.3 Metogpbl UCMbITAHUIA M3ONSALMN KPATKOBPEMEHHBIMU MEePEMEHHBIMU HanNpPshKeHUsIMU U KPUTEPUUN BblaepXXnBaHus
NCNbITaHUA [OIMKHbI cooTBeTCcTBOBaTh YkasaHusMm 4.10 n[OCT 1516.2, pasgensl 4 m 7, a Takke cTaHgapTam Ha
3nekTpoobopyaoBaHmne oTAeNbHbLIX BUAOB.

LormkHbl NPUMEHATLCA crnegyowme MeToabl UCMbITaHUN:

a) ONs BHYTPEHHEW W BHELWHeW M30NAUMM OTHOCUTENbHO 3eMfn - OJHOKpaTHoe MpunoXeHue OLAHOMWHYTHOro
ncnblTaTesibHOro HanpsaXXeHus;

6) Ana BHeLWHEeW U30MALMM CUNOBbLIX TPaHCOPMaTOPOB U LLYHTUPYIOLLMX PEAKTOPOB, 3NIeKTpUYeckast NPOYHOCTb KOTOPOM
onpegensieTcs MPOYHOCTBI YMCTO BO3OYLIHOrO MPOMEXYTKA, OTHOCUTENLHO 3eMnM U Mexay dasamum - TpexkpaTHoe
NPUNOXEHWE UCTbITAaTENBHOIO HANPSPKEHUSI NPU MITaBHOM NOgbEME.

[JonyckaeTcs NpvMeHsiTb BMECTO MeToda TPEXKPATHOrO MPUIIOKEHUS HanpsbkeHUs Npu MraBHOM NOAbEME MeTos
MonMHOro paspsga; npu 3TOM  BblaepkumBaemoe C BepoATHOCTblo 90% HanpskeHne [AOMmMKHO OblTb He MeHblue
COOTBETCTBYIOLLENO NCMbITATENBHOTO.

4.7.4 WNcnblTaHNe OLHOMMHYTHbIM MEPEMEHHbIM HanpsbkeHnem cornacHo 4.14, 5.4.6-5.4.12 n 7.3.2, npoBogumoe no
MeToZay, ykazaHHOMY A5si BHYTPEHHEW U30MsaLmm, SBNAETCS OAHOBPEMEHHO MUCMbITAHNEM BHELLHEN N30MAUMM ONS CrneayoLwmx
BMOOB M30MsILMK 3rekTpoobopyaoBaHus:

- 06MOTOK HH ¢ HOMWHanNbHbLIM HanpskeHnem Hxke 3 KB cmnoBbix TpaHchOpMaToOpOB;

- BTOPUYHBLIX OGMOTOK TPaHCChOPMaTOPOB HANPSXKEHWUSI U TOKA;

- CMrHanNbHbIX 0GMOTOK 3a3eMMSOLLNX ayroracAawmnx peakTtopoB;

- HeWTpanu oBMOTOK CUMOBbLIX TPaHC(OPMAaTOPOB, TPaHCHOPMATOPOB HAMPSDKEHWS W LUYHTMPYIOLMX PeakTopoB, He
JonyckatoLlein paboTy ¢ passemneHnem HenTpanu,

- Lenen ynpasneHns 1 BCrnomoraTesibHbIX Lenemn.
4.8 VicnbiTaTenbHoe ANnUTENbHOE nepemMeHHoe HanpsxeHue

4.8.1 UcnbiTaTenbHOe ANUTENbHOE NEPEMEHHOE HaNPsKEHMEe AOMMKHO NpeacTaBnsaTb cobon HanpshkeHne vyactoTbl 50 My,
WK NOBbLILLEHHOW YacToTbl, HO He 6onee 400 Iy, ¢ 4ENCTBYIOWNM 3HAYeHNEM, yKa3aHHbIM B Tabnuue 8 n nyHkte 12.3.2.
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Tabnuua 8 - HopmypoBaHHbIe UCMbITaTelbHblE ANMTESbHbIE NePeMEHHbIe HaNPsHKEHNUs BHYTPEHHeN U30MSLUM CUIOBbIX TPaHCGOPMAaTOPOB U LUYHTMPYHOLLMX peakTopoB

Knacc HanpsixeHus

UcnbiTatenbHoe anurenbHoe Hanps>xeHne oTHOCUTENIbHO 3eMIn obmoTkun BH

notpedurtenem.

TpaHcgopmaTopa peakTopa*
1 2 3
220 220 -
330 295 -
500 425 425/350**
750 635 635/500**

* 3HavyeHusa ucnbiTaTenbHbIX HAaNPSXKeHW ANg WYHTUMPYIOLWUX peakTopoB KnaccoB HanpsbkeHusa 220 n
330 kB gomkHbl BBOAMTBCS B CTaHAAPT MO Mepe pa3paboTkM yKasaHHbIX PeakTOpOoB.

** YKasaHHble B 3HaMeHaTene 3Ha4YeHus YCTaHaBnMBalKoTCA MO cornaleHntio mexay n3rotoBmtenem n

B knnoBonbTax
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dopma HanpspkeHUsl, MeToa onpeaeneHns AeUCTBYIOLWEro 3Ha4YeHnst U KOHTporb namepenun - no FOCT 1516.2, pasgen 7.

OnuTtenbHocTb BblIAEPXKN UCMbITATESIbHOIO HanpsaXeHna npu HOPMUPOBaAHHOM 3Ha4YeHWMW YKas3aHa B pasgenax cC
TpeﬁoBaHMHMM K KOHKPETHbIM BUAaM SJ'IeKTpOO60pyJJ,OBaHMFI N He 3aBUCUT OT ero 4YacTtoTbl.

4.8.2 lMpu uvcnblTaHUM ONUTENbHLIM NEPEMEHHBLIM HanPsPKEHWEM [OMMKHO MPOBOAUTBCA W3MEPEHUE WMHTEHCUBHOCTU
YacTu4HbIX paspsigoB no FOCT 20074 v cTaHaapTaM Ha OTAeNbHble BUAbLI 3NeKTpoobopyaoBaHus. Kputepumn BoliaepKuBaHums
UCMbITaHMS yKasaHbl B pa3genax craHgapra ¢ TpeboBaHnsaMU K 3NekTpooOopyA0BaHNI0 KOHKPETHBLIX BUOOB.

4.9 TpeboBaHus K N30M5UMM HA CTOMKOCTb B OTHOLLEHMM TENSIOBOro Npobos

OnekTpoobopynoBaHve, B U30MNSALMN KOTOPOro BO3MOXEH TemnnoBoW Npoboi (Hanpumep npu OCHOBHOW OpraHW4eckon
n3onsauun), OOMMKHO BbIAEPXKMBATL UCMbITAHUE Ha CTOMKOCTb U30NSALMW B OTHOLLUEHWM TEMSIOBOrO NMPOGOsi NMPUIOXEHWEM K
M30MAUMN OTHOCUTENBHO 3eMIU MepeMEHHOro HanpsikeHus, paBHoro 110% Haubonbluero paboyero HanpskKeHus npwu
ncnblTaHUM anekTpoobopynoBaHus knaccoB HanpspkeHus oT 3 Ao 35 kB unu 110% Hanbonbluero pabodero HanpspkeHus,
AENeHHOro Ha {3, Npy UcnbiTaHum anekTpoobopyaoBaHus knaccos HanpsxkeHus 110 kB n Bbiwwe.

MeToa ncnbitaHus - no FOCT 1516.2, pasgen 7.

Jonyckaetcs He npoBOAUTbL YKazaHHOE WCNbITaHWe, €ecrv pacyeToM, MOATBEePXAEHHbIM 3KCNEPUMEHTOM  Unn
npenBapuTenbHbIMU UCCNENOBaHUSMM HaA MakeTax Mnu obpasuax C aHarornMyHoOW KOHCTPYKUMEN M30NsuMK, YCTaHOBINEHO
OTCYTCTBME OMACHOCTM TEMNMOBOro Npobos.

410 TpeboBaHuMs K OYMaKHO-MACISIHOW, NMTOA WMAM 3arnofHEHHOW KOMMayHAoM wusonsauum un mnsonsumm KPYD B
OTHOLLEHUWN OTCYTCTBUSA YaCTUYHbLIX pa3psaoB

4.10.1 OnekTpoobopygoBaHMe UM €ro YacTu C NMTON UMK 3arnofTHEHHON KOMNAayHAOM U3onsunen 4OMMKHO BblAepKunBaTthb
UCMblTaHWE Ha OTCYTCTBME YACTUYHbLIX pPaspsaoB B rasoBblX BKMOYEHUAX B U3ONAUMM NPUMNOXKEHWEM MepeMeHHOro
HanpsHxeHusI.

YKasaHHOe ucnbiTaHne MoxeT npoBoauTecss no FOCT 20074 MeToOOM U3MEpEeHWs 3aBMCMMOCTU TaHreHca yrna
OVN3NEKTPUYECKMX MNOTEPb OT HanpsxeHusi, wusmeHsiemoro pno 120% Haubonbliero paboyero HanpspkeHus AOng
anekTpoobopyaoBaHus krnaccoB HanpsxeHust ot 3 o 35 kB nnm 120% Hambonbliero paboyero HanpsXXeHusi, AeneHHOro Ha
.3, Ana anekTpoobopyaoBaHusa knaccos HanpshkeHns 110 kB v Bbiwwe.

4.10.2 WcnbiTaHne C M3MEPEHMEM XapakKTEPUCTUK YaCTUYHbIX pPas3psifoB AOSMKHO MNPOBOAUTLCS MPUIIOXKEHUEM K
UCMbITEIBAEMON U30MALUN MEPEMEHHONO HaNpPsKeHUs, NpeaBapuTenbHOe 3Ha4YeHne KOTOpPOro AnNuTenbHOCTbio 10 ¢ AOMKHO
BbITb paBHo 1,3 Uy, ANs anekTpoobopyAoBaHNs KnaccoB HanpshkeHns oT 3 Ao 35 kB, 1,05 Uiy, - Ans anekTpoobopyAoBaHus

110 kB n Bbiwe. 3aTteM HanpsbkeHue OO0MKHO ObiTb 6e3 OTKMIYEHUS CHMXXEHO A0 3HadeHus 1,1 Uﬂlpf«,@ N BblepXXaHo B

TeyeHne He MeHee 1 MUH; npn 3TOM OOJPKHO Npon3BoAUTbLCA U3MepeHne MHTEHCUMBHOCTU YaCTUYHbIX pa3paaos, gonyctmmoe
3HayeHne KOTOPOW yka3aHo B pasfenax ¢ Tpe6OBaHMF|MM K SJ'IeKTp0060pyD,OBaHI/ﬂO KOHKPETHbIX BUOOB.

4.10.3 MeTog ucnbITaHWSA, €CNN OH He yKa3aH Anda gaHHoro suaa SJ'IeKTpOO60pyﬂ,OBaHVIF|, n, B cCly4ae ucnbiTaHna no
4YacTam, npuknagbiBaemMoe K 3TUM 4HacTdaM HanpaxeHue OOJKHbI ObITb YKa3aHbl B CTaHAapTax Ha SJ'IeKTpOOGOpyﬂ,OBaHVIe
OTAENbHbIX BUOOB.

4.11 TpeboBaHWs K BHELUHEN M30NALUN B OTHOLLIEHUN OTCYTCTBUSI KOPOHDI
BHewwHsig n3onsumust TpaHcopMaToOpoB HANPsKEHUst U TOKa, annapaTtoB, KOHAEHCATOPOB CBA3W M U30MSATOPOB KNaccoB
HanpsbkeHna 330, 500 n 750 kB gomkHa BbligepXuBaTb UCMbITaHME Ha OTCYTCTBME BUAMMOM KOPOHbI MPUMOXKEHMEM K

N30NSLUUN OTHOCUTENBHO 3eMNIN MEPEMEHHOIO HanpsKEHWsi, PaBHOTO AN 3NeKTpoobopyaOBaHNS C YPOBHEM M3onsaumn 6
110% Haunbosbluero paboyero HanpspKeHWsI, AENEeHHOro Ha [z, a Ans anekTpoobopyaosBaHus ¢ ypoBHeM usonsaumm a - 130%

HanbonbLiero pa60qero HanpsaXexHua, geneHHoro Ha ,J@, Npun ncnblTaHN N30NAUNUN B 3aKpbITbIX NMOMELLEHUAX.

,ElonycxaeTcsa TakKKe perncrpauna KOpoHbl NyTemM NaMepeHunsa ypoBHA pagnornomMmex.

MeTtoabl ucneitanmi - no FOCT 1516.2, pasgen 7.
4.12 TpeboBaHus K ANNHE NYTU YTEYKN BHELLHEN U30naunm

[nuHa nyTu yTeukun BHeLWHeN n3onauum anekTpoobopyaosaHus kaTeropum pasmertermsa 1 - no FOCT 9920.

4.13 JononHutenbHble TpeboBaHMS K U30NALMM 3NEKTPOOBOpYyAOBaHNS KnMMaTtudeckux ncnonHenmn T, TC, a Takke Y,

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/document/1200004465#7D20K3
http://docs.cntd.ru/document/1200011573#7D20K3
http://docs.cntd.ru/document/1200004465#7D20K3
http://docs.cntd.ru/document/1200011573#7D20K3
http://docs.cntd.ru/document/1200004465#7D20K3
http://docs.cntd.ru/document/1200006927#7D20K3
http://docs.cntd.ru/

FOCT 1516.3-96 OnekTpoobopyaoBaHne nepeMeHHOro Toka Ha HanpsikeHus oT 1 go 750 kB. TpeboBaHus K aneKkTpuyeckon Ctpanuua 30
NPOYHOCTY U30MALUN
FOCT om 07 anpensi 1998 e. Ne 1516.3-96

YX 1, XIN gnsa kateropun pasmeLleHuns 2

4.13.1 N3onaums anekTpoobopyaoBaHns KnuMmaTuyiecknx ucrnonHennn T, TC, kateropun pasmellexmsa 1, 2, 3 n 4 gorkHa
yooBneTBopaTb TpedoBaHnsam FTOCT 15963.

4.13.2 N3onauua anektpoobopynoBaHus kKnumatudecknx ncnonHenmn Y, YXI, XJ1, kateropmm pasmelleHnsa 2 0ormkHa
yAOBNeTBOpPATL TpeboBaHMSIM y4yeTa KOHAEHCauuu Brarv, KOoTopble [OfKHbl YyCTaHaBnvMBaTbCA B CTaHgapTax Ha
3neKkTpoobopyaoBaHME KOHKPETHBIX BUOB.

MpumeyaHve - TpeboBaHusl, onpedensemble KOHAEHCaLUMeNn Bnarv, He AOMKHbI NPeabABAATLCS K ANeKTpoo6opyAoBaHMIo
KaTeropun pasmeLleHust 1, NpUMeHseMOMY B pacrnpeaenuTenbHbIX YCTPOMCTBAX KaTeropum pasmeLLeHns 2.

4.14 TpeboBaHWs K N30M51LMM Lienen ynpaBreHnsa n BCnomMmoraTesnbHbIX Lenen

4.14.1 Vsonsauusi uenen ynpaBneHUss M BCMOMOraTenibHbIX LEeMner, a Takke WX 3NEMEHTOB [OfKHA BblAEPXMUBATb
ncnbiTaTenbHOE MNEpeMeHHOEe HanpsbkeHne ans anektpoobopygoBaHua 500 kB n Hwxke, paBHoe 2 kB (2,2 kB pgns
Knumatunyeckux ncnonHenun T, TC), ona anektpoobopynoBaHusa knacca HanpsxkeHusa 750 kB, paBHoe 3 kB, npuknagsiBaemoe
nooyepenHo Mexay:

a) TOKOBEAYLUMMU 1 3a3€MMNEHHbIMU YacTAMU;

6) TOKOBEAYLLMMWN YacTAMU pasHbIX Lene;

B) pa3soMKHYTbIMW KOHTaKTamu 3NeMeHTOB OAHOW U TOMN Xe LienMu.

[nNnTensHOCTb BblAEPXKKM UCTIbITAaTENbHOIO HanpshXeHUs J0MmkHa ObiTb paBHa 1 MUH.

MpumeyaHne - WcnbiTaHve no noanyHktam 6) M B) [OonyckaeTcs He MPOBOAUTL MpW YCNOBUWM rapaHTUpPOBaHMs
npeanpUSTUEM-M3rOTOBUTENEM 3NEKTPOOBOPYAOBaHMS HEOBX0AMMOrO KayecTBa U30SALMM.

4.14.2 Ecnn kakve-nnbo anemeHTbl Lienen cornacHo CTaHgapTaMm Wunn TexHU4eCcKnMm YycroBuam, B COOTBETCTBUMN C
KOTOPbIMMN OHW U3roTOBJIEHbI, HE OOMYCKAKT UCNbITAHNA HaNpPAXeHUAMU, yKa3aHHbIMU B 4.14.1, TO ucnbiTaHMe MOXeT ObiTb
npoesegeHo npu Apyrmx saHavyeHnax HanpsaXeHmna no corfiacoBaHuio mMexay n3rotoButenem m I'IOTpGGMTeJ'IeM.

4.15 Bugbl ucnbitaHumn

4.15.1 N3onauua anektpoobopynoBaHWs OOSMKHA MOABEepraTtbCs TUMOBLIM®, Nepnognveckum (ecnmn 310 YCTaHOBIEHO B
cTaHOapTe Ha JaHHoe 3neKTpoobopyaoBaHME) U MPUEMO-CAATOYHBIM MCMNbITaHUsM. McnbiTaHust 4OSMKHbI NPOBOAMTLCS Ha
NOMHOCTbIO COBpPaHHOM 3NeKkTPoobopyAOBaHUK, 3a UCKOYEHNEM CriyyYaeB, YkadaHHbix B TOCT 1516.2, pa3gen 4.

* Bce ykasaHusi HacTosiLLEero ctaHgapTa no TUMNOBLIM MUCMNbITaHUSIM, MPOBOAMMBIM B MOSIHOM 0GbeMe, OTHOCATCS Takke K
NPUEMOYHBIM U KBanumkaunoHHbIM ncnbitaHmam no FOCT 16504.

4.15.2 TUNOBbLIM MCMbITAHWAM AOMKEeH GbiTb NMOABEPrHYT KaXAbl HOBbIA TUM 3MeKTPooGopyAoBaHNUs Ha COOTBETCTBUE
3MEeKTPUYECKON NPOYHOCTM ero U3oNALMU BCeM TpeBGOoBaHMAM HAcTOSALLErO cTaHaapTa.

TUNOBLIM UCMBITAHUAM MOABEpPraeTcs rofioBHOW obpasel, unv obpasel M3 NepBoW NPOM3BOACTBEHHOW napTuu. Ons
3NeKTpooGopyAoBaHNsA MacCOBOrO NMPOM3BOACTBA (Hanpumep, U30MATOPOB KNaccoB HanpsbkeHust oT 3 o 35 kB) Tunosbim
UCTbITAHUAIM MOTYT MOABepraTbCsl HECKonbko 06pasuoB, ecnv 3TO YykasaHO B CTaHdapTax Ha anekTpoobopydoBaHue
oTAEnNbHbIX BUIOB.

MpumeyvanHus

1 Ecnu KOHCTPYKUMSI M TEXHOMOrMYEeCKUA MNPOLECC M3rOTOBMEHWUA MW30MAUMU 3MeKTpoobopyaoBaHMs HOBOro Tuna
WOEHTUYHBI KOHCTPYKLUMM WM TEXHONOrMYECKOMY MPOLIECCY M3rOTOBMEHUSI U30NSALMKU 3NeKTPOObOpYLOBaHMA OpYyroro Tvna,
paHee BblOEPXXaBLUErO TUMOBOE WCMbITaHWE, NPOBEAEHMS TUMOBOIO WCMbITAHUS 3MEKTPOOOOPYAOBaHNA HOBOrO TuMa He
TpebyeTcs.

2 TunoBoe ncnbiTaHne OAHOMWHYTHbLIM MEepPeMeHHbIM HanpsXXeHneM BHYTPEHHEN M30NSAUMN FIMHENHOTO KOoHLUA 0OMOTKM C
HEenosIHOM M3oNAUnEen HeuTpanu LIYHTUPYIOWNX PeakTOpOoB He MNpoBOAUTCS. CooTtBeTCcTBME M30MSUMM FIMHEAHOIO KOHLA

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/document/1200005013#7D20K3
http://docs.cntd.ru/document/1200004465#7D20K3
http://docs.cntd.ru/document/1200005367#7D20K3
http://docs.cntd.ru/

FOCT 1516.3-96 OnekTpoobopyaoBaHne nepeMeHHOro Toka Ha HanpsikeHus oT 1 go 750 kB. TpeboBaHus K aneKkTpuyeckon CTtpaHuua 31
NPOYHOCTY U30MALUN
FOCT om 07 anpensi 1998 e. Ne 1516.3-96

obMOTKK YKa3aHHbIX peakTopoB OTHOCUTEJIbHO 3eMIin U Mexny (ba3aMI/1 ncnblTatesibHbiIM OAHOMUHYTHbIM NepeMEHHbIM
HanpsXXeHnam, ykasaHHbIM B Tabnuuax 2-4, [OMMKHO ObITb noaTBepXaeHo pacyeToMm.

3 VicnbiTaHne nog AOXKAEM BHELWHEN u3onaumm SJ'IeKTp0060pyLI,OBaHI/IF|, nMmerLwlero OCHOBHblE aKTMBHbIE 4acTu,
pacrnonoXeHHble B MeTannmnyeckom obonoyke wu npucoegnHAaemMble 4Yepe3 CaMOCTOATESIbHble BBOAbl, OOMNYCKaeTcA He
NPOBOAUTb, ECIIN UCMbITaHWE BHELUHEN U30SSL MM BBOLOB Noj A0XAEM NPOBeAeHO OTAESbHO.

4.15.3 TunoBoe wucnbiTaHMe [OOSMKHO ObiTb npoeegeHo B Criydae W3MEHEeHUA KOHCTPyKuun wusondaudun unum
TEXHOJNTIoOrm4ecKkoro npouecca Uu3roToBneHusA SJ'IeKTpOO60py/J,OBaHVIFI, a TaKXe 3aMeHbl NMpuMeHAeMbIX MaTepuanoB, ecrn
YKa3aHHble WU3MEHEHUA MOryT CHU3UTb 3JIEKTPUYECKYID TMMPOYHOCTb W30NALUN. O6bem wucnbITaHuA yCTaHaBJ1MBaeTCA
npegnpuaTUeM-U3roToBUTENEM B 3aBUCMMOCTM OT XapakTepa YyNoMsHYTbIX U3MEHEHUM.

I'IlevleanlAe - Ecnmn KOHCTPYKUMS U TEXHONMOMMYECKNA NPOoLECcC U3rOTOBMEHNA U30NAUUK, a Takke UX U3MEHEeHWe nnu
3aMeHa NnpuMmeHAeMblX MaTtepuanoB Anda gaHHOro 3ﬂeKTp0060py/J,OBaHVIFI, nognexawero TMnoBomMy UCNbITaHUO B CBA3UN C
YKa3aHHbIMU U3MEHEHUAMU, UOEHTUYHbI Nepe4vYncrieHHbIM d)aKTOpaM ana apyroro SJ'IeKTpOOGOpyD,OBaHMFI, BblAepXaBLlero
TUnoBoe (B T4. B CBA3N C YKa3aHHbIMU M3MeHeHVIF|MM) nnn nepuogunyeckoe wucnbiTaHne, TO npoBeaeHne YyKa3aHHOro
NCNblTaHNA HEe Tpe6yeTC$|.

4.15.4 MNeproanyeckuM UCMbITaHUAM MOABEPraeTcs KaxAblil BbiMycKaeMblii TUN aeKTpoobopyaoBaHus, B cTaHaapTax Ha
COOTBETCTBYIOLME BUAbI KOTOPOrO yCTaHaBNMBAETCA MX HEOBXOAMMOCTb U NepuoanYHOCTb. K neproamyeckum ucnbiTaHusam
OTHOCSTCA BCe TpeboBaHWUsA HAaCTOSALLEro CTaHAapTa, YCTaHOBMNEHHbIe AN TUNOBbLIX UCMbITaHUIA, 3a UCKITIOYEHUEM WUCTIbITaHWIM:

- n3onaumm 06MOTOK CUITOBbIX TpaHC(*)OpMaTOPOB HanpsaXXeHnAMun rpo3oBbiX U KOMMYTaUUOHHbIX MMNYIbCOB;

- N30NAUMn TOKOOrpaHmn4mBawLWmMX n ayroracAaumx peakTopos, TpaHC(*)OpMaTODOB HanpsXXeHna n TokKa, annapatos,
KOHOEHCaTOpPOB CBA3U N U30JTATOPOB HaMPAXXEHNUAMUN NPO30BbIX MMMYJIbCOB;

- BHeLUHEelN M30MALMM CUIOBbLIX TPaHCOPMAaTopPOB, MeXay KOHTakTamu OOHOro U TOro e nosioca pasbeauHuTenen u
npenoxpaHuTenel Npu BoIHYTOM NaTpoHe;

- M30MALMK 3NEKTPOOOOPYAOBaHNSA, YCTAaHABMMBAEMOIO B 9KpaHUPOBAHHbLIX KOXyXax reHepaTopoB, a Takke Ha yyYacTkax
Mexay reHepaTopom n odmoTtkon HH noBbiwatowero TpaHcgopmaTopa.

MpumeyvanHus

1 Ecnn KOHCTPYKUNSA U TEXHOMOMMYECKUIA NPoLEecC N3roToBNEHNA N30NAUUK nogrexailero nepuoandeckomy UCnbITaHMIo
AaHHOoro SJ'IeKTpOOGOpyﬂ,OBaHVIH MWOEHTUYHbl KOHCTPYKUMM U TEXHOJNOorm4eckomy npoueccy W3rotoBneHna pgpyroro
3]'IeKTp0060py,D,OBaHMFI, paHee BblaepXaBLWlero TuUnoBoe WUCNbliTaHUe (eCJ'IVI HEe WCTeK CpoK I'IepI/IOD,VI‘-IHOCTM) nnun
nepumoanyveckoe wucnbliTaHne, TO npoBefeHuna nepmnognyeckoro ucnbiTaHna usondaunn gaHHoro SJ'IeKTpOO60py,CI,OBaHVIFI He
TpeﬁyeTCH [0 HacTynneHns cpoka NpPoBeSeHUs odepeHbIX NePUoaNYECKUX NCTIbITAHUNA.

2 Ecnu B KOHCTPYKUMN OaHHOIro SJ'IeKTp0060pyD,OBaHI/IF| HEe MPOM30LLIIO N3MEHEHUN, BIIUSIOLLMX HA MPOYHOCTb BHELUHEN
N30s18LMmn, TO NpoBeaeHUsI NEPUOANYECKUX UCTIbITAHUI NOS, AOXOEM He TpeGyeTCH.

3 I'Iepmop,mquKoe ncnbiTaHne usonauunmn SJ'IeKTpOOGOpyD,OBaHMFI Ha CTOMKOCTb B OTHOLLUEHUM TEMIoOBOro np0609| He
npoBoaguTCA, eciim 3ToO yCTaHOBJ1EHO B CTaHAapTe Ha AaHHOe aneKTp0060pynosaHme.

4.15.5 Kaxpplii obpasel} anekTpoobopyaoBaHMs Npy BbiNycKe C NPeanpuAaTUA-U3roToBUTENS AOMKEeH GbiTb MOABEPrHYT
NPMEMO-CAATOYHBIM UCMbITAHUSIM €ro M3oNALMN:

a) Ans BHYTPEHHei W30MsLUM BCeX TUMOB 3MeKTpooGOopydoBaHWsl, KPOMe BHYTPEHHEe#R W30MsuMM NMHENHOro KoHua
LUYHTMPYIOLLIMX PEaKTOPOB C HEMOSTHOM M30MsILMein HelTpanm - UcnblTaTenbHbIM OAHOMUHYTHLIM NEPEMEHHBIM HaMNPsHKEHWEM B
cootBeTcTBUM c 4.14,5.4,6.3,7.3,7.5, 8.3,9.2.1,10.4, 11.2.1, 11.36, 11.4, 12.3.1, 12.3.3, 13.1.7, 13.1.8;

6) OnA BHYTPEHHEN W30MNAUMM JIMHEWHOrO KOHLA LUYHTUPYHOLIMX PEaKTOPOB C HEMOMHOW W30nsauuen Hentpanu,
BHYTPEHHEN M30MALUN NMHENHBIX KOHLOB 06MoTOoK BH 1 CH cunoBskix TpaHcdopmaTtopoB (aBToTpaHchopmaTopoB) 750 kB u
o6moTok BH reHepaTopHbIx TpaHcopMaToOpOB A5t aTOMHbIX 3M1EKTPOCTaAHLMIA - HANPSHKEHWEM MOSTHOTro rPO30BOro MMMynbea
B cooTBeTCTBUM C 5.1.1;

B) ONA BHYTPEHHEN M30MNAUMKU CUMOBBLIX TPAHCHOPMAaTOPOB M LIYHTUPYIOLLMX PeaKTOPOoB KrnaccoB HanpshkeHus 220 kB u
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BblLLE - ANIUTENbHbLIM NEePEMEHHbIM Hanps>XeHneM B COOTBETCTBUN C 5.7,

r) ANs BHYTPEHHEel U30MnsauMn KOHAEHCAaTOpOB CBSI3W, BBOAOB KraccoB HanpsbkeHus 110 kB v Bblwe, TpaHcgopMaTopos
TOKa, TPaHCOPMAaTOPOB HaMNpsiKeHWsi C TBEPOOW M30MsiLMei KnaccoB HanpsbkeHus 3 KB 1 Bbllle, a Takke 3anofiHEHHbIX
XUOKMM UK ra3oobpasHbiM OUSNEKTPUMKOM C 3fieMeHTaMuy NIUTON U30NSALMM KNnaccoB HanpsbkeHust 110 kB 1 Bbille 1 rMaBHbIX
uenert KPY3 - nepeMeHHbIM HanpshkeHUeM C M3MEPEHNEM XapaKTEPUCTMK YaCTUYHbIX Pas3psaoB B COOTBETCTBUM ¢ 5.8, 7.5,
10.5,12.3.21n 13.1.10.

MpumeyvanHns

1 [onyckaeTc He npoBOAMTb OTAENbHO MPUMEMO-CAATOMHOE UCMbiTaHWe W30MsSUMM  yCTaHaBnMBaeMblX Ha
TpaHcopmaTopax, peakTopax W annapatax BBOAOB KIaccoB HanpskeHus oT 3 o 35 kB, apmupyembix npeanpusatmem-
n3roToBuUTENEM TpaHcopmaTopa, peaktopa WM annapaTta, a Takke BBOAOB, cobupaemblx W3 4YacTeil Ha Gake
3neKTpooGopyAoBaHus, OrpaHNYMBasCL NPUIIOKEHMEM K BBOAAM UCTILITATENBHOINO OAHOMUHYTHOIO NePeMEHHOro HanpshkeHus!
TpaHcopmaTopa, peaktopa Unu annapara npv NpoBeAeHUM NPUEMO-CAATOYHOIO UCTIbITaHWUS NOCNEAHNX.

2 B 06beM MpreMo-caaToYHbIX UCMbITaHWI hapdOpPOBbLIX U30MATOPOB, YKasaHHbIM B CTaHAapTax Ha 3TW M3ONATOpbI,
UCTbITaHWE OAHOMMHYTHBIM MEPEMEHHBIM HaMpPsKeHMEeM MOXEeT He BXOoOWTb, MPU YCMOBWM YyKasaHus Apyroro cnocobGa
NPOBEPKMN KayecTBa M3rOTOBIEHNS U30MATOPOB, 3aMEHSIIOLLLEro UCTbITaHWE OAHOMUHYTHBIM HaNPsHKEHUEM.

3 ,D,OI'IyCKaeTCH HEe npoBOAUTb NpuUemMo-caaToYvHble WCMbITaHUA M30NALUN CO6paHHbIX TOKOOrpaHn4nBarwLWmnXx Cyxmx
peakTopoB, a orpaHn4mnBaTbCA UCMblITaHNEM UX N30JTATOPOB.

4 [onyckaeTcs He NPOBOAMTbL MPUEMO-CAATOYHbIE WCMbLITAHUA W30NALMK Lemnelt nepBuYHbIX coeduHeHuin KPY npu
Pa306LLEHHOM (KOHTPOMbHOM) U PEMOHTHOM MOMOXEHUW BbIOBWKHOIO 3MEMeHTa, a Takke Mpu OTKMIOYEHHOM MONOXEHUN
pasbeauHUTenen, NPUCOEAMHEHHbIX K Lienam nepBuYHbIX coeauHeHuii KPY 6e3 BbIABMKHBIX 9NEMEHTOB.

5 [lonyckaeTcsl He NPOBOAUTL MPUEMO-COAATOYHOE UCTbITaHUe M3ONALMU MeXOy KOHTaKTaMu OOHOro M TOro e nosntoca
ra3oHanosHEeHHbIX BbIKIoYaTeNein NpUnoXeHUeM HanpskeHUs No NoAMNYHKTY a) K NOMHOCTbI0 COGpaHHOMY BbIKIHOYaTesNo Unu,
NPV MO3MEMEHTHOM MCMbiTaHUK, K MoAynsm (paspbiBam), a OrpaHWuMBaTbCA MCMbITaHUEM OAHOMUHYTHLIM MEPEMEHHbIM
HanpshKeHNeM OTAENbHbIX U30NMPYIOLWMX YacTen Mmoaynei (paspbiBOB) M NPOBEPKOM COOTBETCTBUS YepTexaM U30MALMNOHHBIX
PaCCTOSAHUI MeXay PasoMKHYTbIMM KOHTaKTaMM Kaxaoro Moayns (paspbisa).

370 OonyckaeTcs B cryyae, ecny paHee NpoBeAeHHbIMU UCCNefoBaHUAMM U NepUOaNYECKUMU UCTIBITaHSIMKU MOAayIei
(paspbiBOB) TOW Ke KOHCTPYKLMM [oKa3aHo, YTO MPpW TaKoM MeTode KOHTPOSIS U30NALMU BCe NpoBepeHHble Moaynu (paspbiBbl)
BblOEPXXMBAKOT UCTbITAHKA MO NoAnNyHKTY a). MepeyeHb noanexalnx UCMblTaHUIo OTAESbHBIX U30NUPYIOLLMX YacTel Moayrei
(paspbiBOB), a Takke MNOANEXaLLMX MNPOBEPKEe M30MALUMOHHBLIX PACCTOSIHUA OOMmKeH GbiTb YCTAHOBMEH B CTaHdapTe Ha
BbIKMoYaTeslb KOHKPETHOro Tuna.

6 ,D,OI'IyCKaeTCFI He NpoBOAUTb NpuemMo-caaToYHble UCMbITaHUA U30NALUUMN MeXOy KOHTakTaMm OOHOro n Toro Xe noJsioca
KOMMYTaLMOHHbLIX annapaTtoB (D,J'lﬂ rasoHanosSIHEHHbIX BbIKNOYaTENENn C y4eTOM MNpUMedaHus 5) n Mexay TokoBeayummun
YacTsIMW COCEHUX MNOJTIKOCOB arnnapaTtoB, ecrn anekTpudeckasa NPOYHOCTb YKasaHHOW U30MsumMm onpeaendeTcs BO34yLUHbIMU
UM MacnsHbIMU NPOMEXYTKaMn 1 ecrnn NPOBEPKON YCTAaHOBIIEHO COOTBETCTBUE N3ONALNOHHBIX PACCTOSHUIN YepTexam.

7 [onyckaeTca Mo corfacoBaHuio C MNoTpebuTenem He NPOBOAWUTb MPUEMO-CAATOYHbIE WCTbITAHWUSA ANUTENbHLIM
NepeMeHHbIM HanpskeHWeM CUIOBbIX TpaHCOpPMaTopPoB OTAeNbHbIX TUMOB Kracca HanpsbkeHust 220 kB. 3To gonyuieHve
JOIKHO BblTb 0BOCHOBAHO UCMBITAHUAMMW Ha NPEANPUATUM-M3TOTOBUTENE aHaNOrMUHbIX TPAHCOPMAaTOPOB AAHHOMO Kracca
HanpPsHKEHUSA 1 OMbITOM 3KCMIyaTauuy TpaHchopMaTopoB paccMaTpMBaeMbIX TUMOB AaHHOTO NPeAnpUATUS-M3roTOBUTENS.

4.16 MNoBTOpEHME MUCMbITAHWI Ha NPeAnpPUATUM-n3roToBuTene. NcnoitaHme y notpeburtens
4.16.1 MNpwn noBTOPEHUN NO TPeBOBAHMIO 3aKa3ynKa Ha NPEeANPUATUN-U3rOTOBMTENE UCTIbITAHUI ANEKTPOobopyaoBaHUSA No
nporpamMme NPUEMO-COATOYHbIX MWCMbITaHUA UCMbITaTeNbHOE HanpshkeHne (KpoMe ANUTENbHOr0 MNEepPeMEHHOr0) [AOMMKHO

COCTaBJIATb MO OTHOLWEHUIO K YCTAaHOBJIEHHOMY B HacToALEeM CTaHaapTe 3Ha4YeHUI0 UCMbITaTesIbHOIro HanpsaXXeHu4:

- 100% - ans anekTpoobopynoBaHUSA BCEX BUAOB KnaccoB HanpsixeHus oT 3 Ao 15 kB n ona kepaMmyeckux n3onsatopos
BCEX KIMacCOoB HaMNpsiKeHust;

- 90% - ana anekTpoobopyaoBaHWs, KPOME KepaMMYeCKUxX N30naTopoB, kKnaccos HanpsxeHus ot 20 go 750 kB.
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I'IlevleanlAe - YKaszaHue O CHUXKEHWUWN UCMbITaTeNbHOro Hanps>XeHna Oo 90% HOPMMNPOBAHHOIO 3HA4YeHUA HEe OTHOCUTCA K
UCMbITaHUAM, MOBTOPSIEMbIM Ha NPeanpusaTUM-U3roToBUTENe, BCNEACTBME WU3MEHEHUA U30MnsuMW, NPOU3BEOEHHbIX fnocre
ycnewHo nposegeHHOro ucnblitTaHuA 3ﬂeKTp0060pyﬂ,OBaHMﬂ, Hanpumep, B CBA3M C 3aMEHOM y3na unu getanu, Y4To MOorno
NOBITNATb Ha 3NTEKTPUYECKYHO MPOYHOCTb N301ALUN 3HeKTp0060py/J,OBaHVIFI.

4.16.2 [onyckaeTca npoBefeHve y noTpebutens WCMbITAaHUA OOHOMUHYTHbIM  MEPEMEHHBbIM  HaMpsKEHWEM
3NneKkTpoobopynoBaHMSs, He BBOAMBLLIEIOCS B 3KCMNyaTaumio U HaxogsLWwerocs B NPUrogHoM Anst paboTbl COCTOSHUN; NPY 3TOM
ncnblTaTeNbHOE HanpsXXeHne anekTpoobopyaoBaHWs (KpoMe KepaMU4eckuxX M3OMSTOpOB) He AOMKHO npesblwaTtb 90%, a
kepamunuecknx wusonatopoB - 100% wucCnbITaTeNnbHOrO HanpshKeHus, YCTAHOBMNEHHOrO B [JaHHOM CcTaHgapte Ang
COOTBETCTBYIOLLENO anekTpoobopyaoBaHus. B cnyvae npoBefeHus y noTpebuTtens ncnbiTaHus anekTpoobopyaoBaHus Kracca
HanpsbkeHnsa Bbiwe, Yyem 220 kB, a cunoBbiX TpaHcdopmaTopoB - Bbiwe, Yyem 110 kB, nporpamma wmcnbiTaHus (kKpome
OTHAENbHOrO UCMbITaHMA OBMOTOK Kracca HanpsbkeHus 35 kB u Huke) gomkHa OblITb cormacoBaHa € npeanpusiTueM-
N3roToBMTENEM 3nekTpoobopyaoBaHus. JnUTenbHOCTb NPUNOXEHUS UCMbITATENBHOIO HaNPsXXeHWs JoMmkHa ObiTb He Gonee 1
MWH BHE 3aBUCUMOCTM OT BuJa OCHOBHOW U30NSLUN.

MpumeyaHne - [pu OTCYTCTBUM Yy MNOTpeGUTENEern WCTOYHMKA HanpsbKeHUsl MOBbILEHHOM 4YacToTbl WUCMbITaHue
TpaHccopmaTopa Yy noTpebuTenss WHAYKTMPOBAHHLIM HanpshkeHWem OoMnyckaeTcs MpoBOAUTL Mpu yacToTe 50 Iy
HanpshkeHNeM He Bbille 1,3 HOMUHAMNBLHOMO NPU AIMTENBHOCTU BblAepKKM 1 MUH. [INs TpaHCOpMaTopoB C MarHUTONPOBOAOM
13 XOnoAHOKaTaHOW CTanu NpeanpuUaTMe-M3roToBUTENb MOXKET YCTAHOBUTb MEHbLUYH0, YeM 1 MUH, ANUTENbHOCTb BbIAEPXKKM,
HO He MeHee 20 c. DTo orpaHMyeHre ANUTENbHOCTU AOMKHO BbITh YKasaHo B cTaHAapTe Ha TpaHcopMaTopbl.

5 TPEBOBAHUA K NU3onsAUnn CUNOBbIX TPAHCPOPMATOPOB, 3JIEKTPOMAITHUTHbIX
TPAHC®OPMATOPOB HANPAXEHUA U PEAKTOPOB*

* TpeboBaHNS HacTosILLLEro pasgena OTHOCATCS, eCnv He YCTaHOBNEHO MHade, K Kaxaon n3 ctopoH BH, CH n HH cunosbix
TpaHcgopmaTopos. o usonaumnenr obmotok BH, CH, HH nnu HenTpann obMOTKM NOHMMaeTcs COOTBETCTBEHHO U30NAUUS
ctopoH BH, CH, HH nnu ctopoHbl HerTpanu o6MOTKu.

5.1 TpeboBaHWs K BHYTPEHHEN M30NSALMM NPU HAMNPSHKEHUAX FPO30BLIX MMMYNbCOB

5.1.1 BHYTpeHHAS n3onauma oTHOCUTENBHO 3eMnn 1 Mexay dasamu (4N TpexdasHbIX TpaHCHOopMaTopOB U PEaKkToOpoB)
TpaHCcOPMaToOpPOB* W pPeakTopoB [OIMKHA BblAepXuBaTb MPUMNOXEHHbIE K NIMHENHOMY 3axumy (B  TpexdasHbix
TpaHcdopmaTopax U peakTopax K Kaxaomy NMHENHOMY 3aXUMy MnoovepedHO) KaaoW OOMOTKU HanpspkeHWs MOSHbIX U
Cpe3aHHbIX rPO30BbIX MMMNYNbCOB, YKa3aHHble B Tabnuuax 2 (rpadpbl 3 1 5), 3 (rpadbl 2, 3, 9 n 10), 4 (rpadbl 3, 4,8 9)n 5

(rpada 2).

* TpeboBaHUsA K M30NALMM TPAHCHOPMATOPOB OTHOCSATCS, ECIIU HE YCTAHOBIIEHO UHAYe, K CUMOBLIM TpaHcopmaTopam u
3MNEKTPOMarHUTHbIM TpaHcopMaTopaM HanpsbKeHNs.

I'Ipvlmeanme - ,El]'l‘il ANEKTPONEeYHbIX TpaHC(*)OpMaTOpOB Knacca HanpsaxeHuda 35 kB, nogkntovyaembix K BO3ﬂyLIJHOI7I JIMHUN
aneKkTponepenadyn 4epel3 npoMexyToYHble TpchcbopmaTopb| (Flpl/l BbINOJTHEHUN COeAUNHEHUNA MeXAY 3INeKTpone4dyHbiM W«
NPOMEXYTOYHbIM TpaHC(bOpMaTOpOM kabenbHOM BCTaBKOW WNK 3KpaHMPOBaHHbLIM TOKOﬂpOBOﬂ,OM), gonycKkaeTca
yCTaHaBMBaTb WUCMNbITATElIbHble HanNpAXeHunA rpo30BbiX MMMNYIIbCOB HWXe, 4YeM YKa3aHO B Tabnvue 2. BTN CHWXEHHble
3Ha4YeHUA OOJKHbI YKa3biBaTbCA B CTaHAapTax Uit TEXHUYECKUX YyCINOBUAX HaA 3N1EKTPONEYHbIe TpaHCCbOpMaTOpr.

5.1.2 BHyTpeHHsa udonaumss oOMOTOK KnaccoB HanpsbkeHua oT 3 go 35 kB TpaHcdhopmaTopoB € MOMHOM M3onsuunen
HenTpanu Npu BbIBEAEHHOW HENTpanu AOMKHA BblAepXuBaTh (KpoMe UCMbITaHna no 5.1.1) NPUNoXeHHbIe K 3aXKnMy HerTpanu
HanNpsKeHNS NOSTHbIX U Cpe3aHHbIX MPO30BbIX UMMNYNLCOB, YKa3aHHble B Tabnuuax 2 (rpadbl 3 u 5) n 5 (rpadha 2).

I'Ipwmeanme - Ecnn nsonauuna obmMoTku BbiNoNHEHa OAMHAKOBO CO CTOPOHbI He|7|Tpan|/| N CO CTOPOHDI NUHENHOro KoHua,
TO YKa3aHHbl€ B JAaHHOM NYHKTE UCNbITaHNA OONyCKaeTCA He NpoBOAUTD.

5.1.3 BHyTpeHHAs u30MsuMa COeaMHEHHbIX B 3Be3gy OOMOTOK krnaccoB HanpsbkeHuss oT 3 o 35 kB TpexdasHbix
TpaHcOpMaToOpPOB C MOMHOW N30NALMEN HENTpanu Npu HeBbIBEAEHHON HENTpanu AOMKHa BblaepXusaTb (KpOMe UCMbITaHns
no 5.1.1) NpUNOXeHHble K TpeM 3NEKTPUYECKU COELMHEHHbIM Mexay COOON SNIMHEWHbIM 3aKUMaM OOMOTKM HanpsiKeHusi
MOMHbIX FPO30BbLIX MMMYSbCOB:

- Ana obMOTOK KraccoB HanpsbkeHus oT 3 Ao 15 kB - ykasaHHble B Tabnuuax 2 (rpada 3) u 5 (rpada 2);

- Ans obmoTok knaccos HanpsbkeHns 20 n 35 kB - paBHble 105 n 140 kB cooTBeTCTBEHHO, ANA anekTpoobopyaoBaHUs C
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HopMarbHOM U3oNAUMneENn.

5.1.4 BHYTpeHHsIA M30mnauns oOMOTOK CUITOBbIX TpaHCOPMAaToOpOB C HEMONHOW W30NSAUMEN HEWTpanu, LONyCKaroLllen
paboTy C pa33eMneHneM HernTpanu, JOSPKHA BblAEPXKUBATL (KPOME UCMbITaHUSA no 5.1.1) NPUNOXeHHbIE K 3aXXMMY HerhTpanu
HaNPs>KEHNS MOJTHbIX NPO30BbIX MMMYNbCOB, Yka3aHHble B Tabnuue 6 (rpada 4).

5.1.5 UcnbiTaHns n3onsauum obMOTOK CyXUX CUMOBbIX TPaHC(OPMaTOpOoB, TPaHCHOPMATOPOB HaMNPSHKEHUS N peakTopoB (B
T.4. 6BETOHHbIX PEaKTOPOB) HAMPSXKEHUSMMU rPO30BbIX MUMMYMbLCOB AOIMKHbI NPOBOAUTLCSA UCMbITATENBHBIMU HaMNPSKEHUSMU 1
MeTodaMu, YCTaAHOBMNEHHbIMW [ONS BHYTPEHHEW M30NauMu  TpaHcOopMaTopoB M PeakTopoB, HO MMMynbCamMu  Kak
NOSTIOXUTENBHOMW, TaK U OTpULaTeNbHOM NOMNSPHOCTY.

5.2 TpeboBaHuWs K BHELLUHEN U3ONALNM MPU HAMPSPKEHNSAX FPO30BbIX MMMYSbCOB

5.2.1 BHewHsas u3onaums obMOTOK TpaHCHOPMaTOpPOB WM pPeakTOPOB [OOJPKHA BblAEPXKMBATb HAMPSKEHUS MOSIHbIX
rPO30BbIX MMMNYIbLCOB, YKa3aHHble B Tabnuuax 2 (rpada 3), 3 (rpadbl 2 n 3), 4 (rpadbl 3 n 4) n 5 (rpadha 2).

5.2.2 BHewHss nsonaumsi BbiIBEOEHHOW HEenTpanm oOMOTOK KrnaccoB HanpsbkeHust ot 3 go 35 kB tpaHcdopmaTopoB ¢
MOMHOWN N30MNSALMEN HEWTpanu AOMXKHA BblOEPXKMBATb HANPSHKEHUS MOSMHbLIX rPO30BbIX MMMYNbCOB, yKa3aHHble B Tabnuuax 2

(rpadha 3) u 5 (rpadha 2).

5.2.3 BHewHs M30nauMsa BbIBEAEHHOW HenTpann OOMOTOK CWIMOBbIX TpaHCHOPMAaTOPOB C HEMOSTHOM M3onsunen
HelTpanu, gonyckawLllend paboTy C passemMneHVeM HenTpanu, [OofKHa BblAepXuBaTb HaMNpsiKeHUS MOMHbIX FPO30BbIX
UMNYbCOB, YKa3aHHble B Tabnuue 6 (rpada 4).

5.2.4 Mpwn ncnbitannsx no 5.2.1-5.2.3 ncnelTatenbHoe HanpstkeHNe OOIMKHO ObiTb MPUITOXKEHO K UCTbITLIBAEMOW BHELLHEN
nsonauuy (BBoAy) OTHOCUTENBHO 3eMNU 1 APYrMX BBOAOB TpaHCOPMaTOPOB UMM PeakTopoB.

5.3 TpeboBaHuWs K M30MALMM NPU HANPSPKEHUSIX KOMMYTaLMOHHBLIX MMMYNbCOB

5.3.1 BHyTpeHHsAs m3onaums obMOTOK TpaHC(OPMaTOpPOB M PEaKTOPOB OTHOCUTENbHO 3eMin AOSHKHa BblOEpXKMBaTb
NPUINoXeHHbIe (HeNoCpeaCTBEHHO UNW NyTeM MHAYKTMPOBAaHWS B WUCMbITbIBAEMOM TpaHcopmaTope) K NIMHEWHOMY 3aXumy
obmoTkn BH (B TpexdasHbix TpaHchopMaTopax K KaKaoMy NIMHENHOMY 3aXXKMMY MOOYEPEHO) HaMNPSPKEHNS KOMMYTaLMOHHbIX
UMNYbCOB, YKa3aHHble B Tabnuue 4 (rpada 10).

[na cunoBbix aBTOTpaHcdopmaTopoB ¢ obmoTkamu BH knaccos HanpsbkeHus 500 m 750 kB ykasaHHOe WCMbiTaHWe
SIBNSETCA Takke ucnbiTaHnem unsonsumm oobmoTtkm CH (HH) knaccoe HanpsbkeHus 330 u 500 kB; npu aToM nepekntoyartenb
yMcna BUMTKOB JOMKeH ObiTb yCTAHOBMNEH B Takoe MoroxeHue, 4tobbl paccyutaHHoe no koadduumneHTy TpaHcdopmalmu
HanpsKeHNe KOMMYTaUMNOHHBLIX MMMYNbCOB Ha NMHENHOM 3axume o6moTkn CH (HH) 6bino kak MOXHO Onvke K 3HadYeHusaM,
yKasaHHbIM B Tabnuue 4 (rpadpa 10) ansa knaccos HanpskeHms 330 nnm 500 kB.

5.3.2 BHyTpeHHssa nsonaumst mexay daszamm obMoTOK TpexdasHbiX CUNOBLIX TPAHCHOPMATOPOB AOMKHA BblAEpPXKMBaTb
HaNPsPKEHNA KOMMYTaLMOHHBIX UMMNYIbLCOB, YKa3aHHble B Tabnuue 4 (rpada 11).

McnbiTaHMe no AaHHOMY MYHKTY [OMyCKaeTCsi MPOBOAWUTb OAHOBPEMEHHO C WCMbITAHWMEM BHYTPEHHEW W30NSUUK
OTHOCUTENbHO 3emnu no 5.3.1.

MpumeyaHne - [lonyckaeTcs CHWXKEHME HaNpsiKeHWs, ykasaHHoro B Tabnuue 4 (rpada 11), 40 NONYTOPHOro 3Ha4YeHUs
UCMbITATENBHOrO HaMpsKEHWs1 OTHOCUTENBLHO 3eMMK, ykasaHHoro B Tabnuue 4 (rpaca 10), npy npoBegeHUN UCNbITaHUS NO
metogam FOCT 22756.

5.3.3 BHewHas usonsdumst o6MOTOK CUNOBLIX TPaHCOPMAaTOPOB W LUYHTUPYIOLWMX PEaKTOPOB OTHOCUTENBbHO 3eMNn
(BO3aOYyLWHbIE W30MSAUMOHHBIE MPOMEXYTKM) B CYXOM COCTOSIHUM [OMKHa BbIAEPXKMBATb HaMPSXKEHUS KOMMYTaLUOHHbIX
UMNYbCOB, YKa3aHHble B Tabnuue 7 (rpada 5).

5.3.4 BHewwHsa nsonauma mexay dasamum (Bo3gyLlHble NPOMEXYTKM) 0OMOTOK TpexdasHbiX CUMOBbIX TpaHCHOpPMaToOpoB
OOMKHa BblAEPXKMBATL B CYXOM COCTOSHUWN HaMNpsiKeHUs1 KOMMYTaLUUOHHbBIX MMNYIbCOB, yka3aHHble B Tabnuue 7 (rpada 6).

Mpy aToM K 3axuMam o6eux a3 AOMmKHbI OblTb MPUINOXEHBI UMNYIbChl Pa3HbIX MOMIAPHOCTEN C MaKcMMarbHbIMU
3HaYEHUsIMW, PaBHbLIMU MOSIOBMHE UCMbITATENBHOMO HaMPSHKEHUS!, Tak YTOObI K U30MSLUMM Mexay dasaMu Obiio NpunoXxeHo
HOPMMPOBAHHOE MCMbITATENBHOE HaMpPSPKEHME.
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5.4 TpeGoBaHUs K BHYTPEHHEN U30MALMN NPV OAHOMUHYTHOM NEPEMEHHOM HanpsiKeHUH

5.4.1 BHYTpPEHHsI1 M30MNsAUMSA KaKaoh M3 OOMOTOK TpaHCcOpMaTOpOB M LUYHTUPYIOLWMX U Ayroracsilux peakTopoB C
MOMHOM W30oNAUME HeWTpanu, a Takke BHYTPEHHSIS U30MNsAUMs OOMOTKM TOKOOrPaHUYMBAIOWMX PEaKTOpPOB [AOMkHa
BblAEPXXMBATb OTHOCUTENbHO 3eMiM M ApYyrMx OOMOTOK NPUIOXeHHOe OT BHELUHEro WCTOYHMKA MUChbiTaTerlbHoe
OAHOMMHYTHOE HanpsikeHue, ykasaHHoe B Tabnuuax 2 (rpadha 7), 3 (rpadha 11 nnn 13), 5 (rpadpa 4), a Takke nyHkTax 5.4.6,
5.4.7 vnn 5.4.8. YacTtu pacwienneHHon o6MOTKM AOMKHbI paccMaTpMBaTbCs Kaxaas kak oTaenbHas obmoTka.

5.4.2 BHyTpeHHAs m3onaums obMOTOK TpaHCOpPMaTOPOB M Ayroracsiux peakTopoB C MOSHOW M30NAuMen HenTpanu
obmoTkm BH pomxkHa BbligepxuBaTtb UCMbITaHWe (KpoMe ucnbiTaHuss no 5.4.1) OOHOMWHYTHBIM HanpsXXeHWeM, pPaBHbIM
ABOWHOMY HOMWHaNbHOMY HanpsKeHW0 U MHAYKTUPOBAHHBLIM B UCTbITLIBAEMOM TPaHCHOPMaTOPE UMK peakTope.

5.4.3 BHyTpeHHAA n3onauusa obMoTok knaccoB HanpskeHus oT 110 go 750 kB cunoBbix TpaHCHOPMaTOpPOB C HEMOSHOM
nsonsuuen Hentpanm obmotkn BH pomkHa BbloepmBaTb OOHOMUHYTHOE HaMpshkeHWe, UHAYKTUPOBAHHOE MOMHOCTLI0 UM
YaCTUYHO B UCMbITbIBAEMOM TpaHcdopmaTope. [py 3TOM HanpsikeHWe JNMHEWHOro KOoHUa WCMbITbiIBAEMOW 0OMOTKM
OTHOCMUTENBHO 3eMNX AOMKHO ObITb paBHO ykasaHHOMY B Tabnuue 3 (rpada 11) unu 4 (rpacha 13).

B TpexdasHbix TpaHcdopmaTopax ¢ obmMoTkon BH, pacnonoxeHHOW CHapyXu ocTanbHbiX OOMOTOK, M3onaumst mexay
obmoTtkamn BH cocegHux a3 gormkHa BblAepXKMBaTb OOHOMMWHYTHOE HaMpsbkeHWEe He MeHblue yKka3aHHoro B Tabnuue 3
(rpadha 12) unu 4 (rpadha 14), NpUNoXeHHoe MexXay NMMHENHbIMKU 3aXknmammn obmoTok BH coceaHmx daas.

Ecnu npu uvcnbiTaHuM Mo HacTosilemy NyHKTY wusonsuum obmotok BH aBTOTpaHcopmaTopoB BO3HMKaOWMeE Ha
NIMHEHOM KOHLe 06MoTkn CH HanpsikeHWst He MeHbLUe ykasaHHbIX B Tabnuue 3 (rpadpa 11) nnm 4 (rpadpa 13), To ucnbiTaHue
nsonsuum obmoTkm BH siBnsieTcst Takke mcnbliTaHneM msonsuum odbMotku CH; B NpoTMBHOM cryvae ucnbiTaHWe U3onsauum
obmoTkn CH gomkHo 6biTb NPOBEAEHO OTAENBHO.

M3onsuma oomoTtok HH TpaHcgopmaTopoB 1 o6moTok CH ¢ nonHon nsonaumnen HelTpanu TpaHcopmaTopoB (MCKNoYvas
aBTOTpaHcOpMaTOphbl) JOMKHA BblAEPXKUBATL HaMNpPsXeHWe, NPUIOXEHHOE OT MOCTOPOHHErO MCTOYHMKA, cornacHo 5.4.1.

MpumeyvanHus

1 MNpn ncnbiTaHmsx (TUNOBbLIX, NEPUOOUYECKMX U NPUEMO-CAATOYHbLIX) M30nsaumMmM o6MOTKM Knacca Hanpshkernms 110 kB
ofHoasHbIX U TpexdasHblx TpaHCHOPMaToOpPOB [OMYCKAeTCs CHWXeHue, HO He Gonee 4yem Ha 8%, ucnbiTaTenbHOro
HanpsKeHNst M30MsUMU  NIMHEMHOrO KOHLA OOMOTKM OTHOCMTENbHO 3eMMnU, ecrnv 6e3 3TOro CHMKEHUSI HarnpshkeHue
OTHOCUTENBHO 3eMMM KaKoM-NMbo OOMOTKMU MW HanpsbkeHe Mexay CoceHMMU 0BMOTKaMK, pacrnofnoXeHHbIMU Ha OHOM M
TOM >Xe cTepxHe, npesblicuno 6bl 105% wnn HanpsbkeHve mexgy obmoTkamu cocefHux a3 npesbicuno 6ol 110%
COOTBETCTBYIOLLErO 3HAYEHMSI MCMbITATENbHOIO HaMpPsKeHUs, ykasaHHoro B Tabnuue 3 (rpacdba 11 unm 12). MNpu atom
N30NSLUUST MMHENHOIO KOHLIA OOMOTKM OTHOCUTENBHO 3eMNnN A0mMkHa ObITb paccyMTaHa Ha NOSIHOEe 3HAYeHUe UCMbITaTeNbHOro
HaNpsbKeHWs, ykasaHHoOro pAns Hee B Tabnmue 3 (rpadpa 11). [Ona TpexdasHbix TpaHcdopmatopoB (kpome
aBTOTpaHCOPMATOPOB) YyKa3aHHOE B 3TOM MNPUMEYaAHWUU CHWXKEHUE WCMbITaTENbHOIO HanpsbkeHuss ponyckaeTcs Ans
NMHENHOro KoHUa obmoTkM BH Tonbko cpefHew Mo pacnonoXeHuo Ha marHutonpoBoge chasbl M, KpOMe TOro, TONMbKO B
criydae, ecnu MarHMTHasi cuctema TpaHcdopMaTopa Hepa3BeTBIIEHHAS.

2 lMpu npnemMo-caaTouyHOM UCMbITaHMM aBTOTpaHCOPMaTOPOB COrMAacHO HaCTOSILEMY MYHKTY OOMYCKaeTCs CHMKeHue
UCMbITaTENbHOIO HaNPSKEHUS! NIMHENHOMO KOHLIa 0bLLet 0OMOTKM NO CpaBHEHWUIO C HOPMUPOBAHHLIM 3HAYEHMEM He Gonee Yem
Ha 15%.

5.4.4 WNcnbiTaHne cornacHo 5.4.3 BHYTpPEeHHEN U30NAUMM CUNOBLIX TPaAHCOPMATOPOB (KpoMe aBTOTpPaHCOpPMaToOpOoB)
OOIMKHO ObITb NPOBEAEHO Tak, YTOObI OnNpefeneHHoe pacHeTHbIM NyTEM HaNpsikeHWe Mexay JIMHeWHbIM KOHLOoM obmoTkm BH
N BnxanwmrMm K HEMY TOYKaMu cocefHe OOMOTKW, PacronoXXEHHOW Ha TOM Xe CTEPXXHE U HOPManbHO 3MEeKTPUYECKU He
coefnHeHHon ¢ obmoTkamu BH, 6bino paBHO ykasaHHoMy B Tabnuuax 3 (rpadba 11) n 4 (rpada 13). JomkHbl ObITh Takke
BbIMOMHEHblI TpeboBaHusi 5.4.3 0 3HAYEeHWUM UCMbLITATENBHOIO HAaMPSPKEHUS] JIMHEMHOTO KOHLUA MWCMNbiTbiBaeMOW OBMOTKM
OTHOCMTENBbHO 3eMMK, a Takxke - Ana TpexdasHbix TpaHchopmaTopoB - Mexay oomoTkamm BH cocegHmx daas.

TpeboBaHMe HacTOSILEro NyHKTa NPeabsSBSETCS TONMbKO B TOM Crly4Yae, ecnim Mexay fIMHeNHbIM KOHLOM 06moTkn BH n
OnvxanwmMMmn TouKammn cocegHen obMoTKM He pacnonoXeHsl YacTn odmoTku BH.

Mpumeyanne - [pu uncnbiTaHMsax wulondumm o6MOTOK Kknacca HanpsbkeHuss 110 kB pgonyckaeTtcs  CHuXeHue
UCMbITAaTENbHOIO HaMPSKEHUS B CrieayHoLLMX CryYasix:
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a) Anst obMOTOK C BBOAOM MOCepeaAnHe NMpu NpUeMo-caaTouHbIX UCMbITaHUSIX AOMNYCKaeTCs CHMKEHNE, HO He Boree Yem
Ha 8%, MCMbITAaTENbHOIO HAaMPSKEHUS MeXOY NUHEMHbIM KOHLOM OOMOTKM U Onvkamwumm K Hemy TOo4YKamu coceaHen
0bMOTKY;

6) ans obmMoToK ¢ HEeWTpanblo nocepeauHe, UMeKLLMX ABe naparnnenbHble BETBWU, PacrnofioXXeHHble Ha OQHOM U TOM Xe
CTepXHe MarHurtonpoBoaa Tpchc*)opmaTopa, npuv npnemMo-caaTtoYHbIX UCMbITAHNAX OOMYyCKaeTCA CHMXeHne, HO He bonee yem
Ha 8%, ncnblTaTensHoro Hanps>KeHUs Mexay NIMHENHbIM KOHLOM OOHOW 13 naparsnenbHblX BETBEN 0OMOTKM M Bnvkanwmmmn K
HeMy TOYKaMn COCeHeN 06MOTKY;

B) NPV TUMOBbLIX, NEPUOANYECKMX U NPUEMO-COATOYHBIX UCMbITAHUSX [AOMYCKAETCA CHUXEHWE (3HAYEHWE CHUMKEHMWS He
OrpaHNYMBaETCsl) UCMbITATENBHOIO HAaMNPSHKEHUs MeXAy FIMHENWHbIM KOHLOM OOMOTKM M Gnukalwmnmym K HeMy Todkamu
cocefHen 0OMOTKM, ecrnv 6e3 3TOro CHMXKEHWUsI HanpsKEHUWEe OTHOCWUTENBbHO 3eMMU ApPYrMx To4ek OOMOTOK MpeBLICMIO Obl
HOPMWPOBAHHOE ANs1 HUX WCMblTaTeNbHOe HanpsbkeHue. Mpu 3ToM M30omAuMs Mexay NUMHENHbIM KOHLOM obMoTku BH wu
GnyKanWnMmM K HemMy TOYKamm cocefHel 0OMOTKM AormkHa ObiTb paccyMTaHa Ha MONHOe 3HaYeHWe ykasaHHOro Ans Hee B
Tabnuuax 2 (rpada 7), 3 (rpada 11) u 4 (rpacha 13) ncnbiTaTeENbHOIO HANPSKEHWS.

5.4.5 MNpn npuemo-caaToyHbIX UCMbITaHMSX cornacHo 5.4.3 u 5.4.4 TpaHcdopmMaTopoB (aBTOTpaHCHOPMATOPOB) KIacCcoB
HanpskeHns 220 kKB 1 HWXe, UMEIOLMX OfHY WIN HECKONbKO OOMOTOK C HEMOSHOW M3onsiuMen HerTpanu, ucneltTatenbHoe
KpaTKOBpPEMEHHOE MePeMEHHOe HanpsbkeHue 3TUX OOMOTOK JOMKHO onpenenaTbes no obmoTtke BH. MNpu aToM gonyckaeTcs
obmoTtky CH (HH) He ucnbiTbiBaTb CBOMM HOPMMPOBAHHbLIM UCMbITATENbHLIM HanpsbkeHnem. Mpu HanuumMmM perynmpoBaHus
HanpshKeHWst nepeknoyaTens 4Yucrna BUTKOB AOIMKEH ObiTb YCTaHOBMEH B Takoe MOSMOXEeHWe, 4ToObl paccyMTaHHOe Mo
Ko3ahmLmMeHTy TpaHcopMaumm HanpsikeHne Ha NMHENHOM 3axxume 06MoTkn CH (HH) 6b1no kak MOXHO Onvxe K 3Ha4eHusIMm,
yKasaHHbIM B Tabnuue 3 (rpadpbl 11 1 12) unu 4 (rpadpbl 13 n 14).

5.4.6 Wsonaums obmotkm HH (sMmetowierr HOMMHanbHoe HanpsbkeHne Hwxke 3 KB) cunoBbiX TpaHcdopmMaTopoB
OTHOCUTENBHO 3eMNN U OPYrMx OOMOTOK [OIMKHA BblAepXXMBaTb NPUIOXKEHHOE OT MOCTOPOHHErNO UCTOYHWKA OOHOMWHYTHOE
HanpsKeHne, paBHoOE:

a) 5 kB - anga TpaHchopmMaToOpOB C HOpMarnbHOW U3onsaunen oomoTkm BH;
©) 3 kB - ansa TpaHcchopmaTopoB ¢ 0OneryeHHon nsonsaunen oomotkm BH.

5.4.7 N3onaumns BTOPUYHOW OBMOTKM TpaHCOPMaTOPOB HaMPsKEHUS OTHOCUTENBHO 3eMin U ApYrMX oBMOTOK AOMmKHA
BblOepX1BaTb NPUMOXEHHOE OT NOCTOPOHHEro CTOYHUKA OAHOMMHYTHOE HanpshkeHue, paBHoe 2 KB.

5.4.8 N3onaums curHanbHOM OOMOTKM 3a3eMNsoLLmMX peakTopoB OTHOCUTENBHO 3eMiN U OCHOBHOW 0OMOTKM [ormkHa
BblAepXnBaTtb NPUNoXXeHHoe OT MNOCTOPOHHEro NCTo4YHMKa OAHOMUHYTHOE HanpaXeHue, paBHoe 2 kB.

5.4.9 BHyTpeHHAS n30onaumsa BbiBEAEHHOW HEWTpanyM OoOMOTKM CUNOBbLIX TpaHCOpMaTOpPOB KrnaccoB HanpsikeHnus 110,
150 1 220 kB ¢ HenonHon M3onaunen HelTpanu, gonyckawLwasi paboTy ¢ pa33emMneHneM HeNTpanu, AOfMKHA BblOepXnBaTb
OAHOMMHYTHOE HanpsikeHne, ykasaHHoe B Tabnuue 6 (rpada 2).

5.4.10 BHyTpeHHASA n3onaumsa HelTpanm obMOTKM CUNOBLIX TpaHCOpMaTopOoB KrnaccoB HanpshkeHust oT 110 go 750 kB,
He gonyckawwas paboTy C pas3emMreHVeM HeWTpanu, OOMKHA BblAepXMBaTb MCMbITaHNE OOHOMUHYTHBIM HamnpsbkeHUEM,
3HaYeHme KOTOPOro AOMKHO ObITb YCTAHOBIEHO B CTaHA4apTax Ha TpaHcopmaTopsl.

5.4.11 BHyTpeHHss nsonsaums oomMoTkn BH TpaHcdopmaTopoB HanpspkeHUs, B T.4. KackagHbIX, C HEMOMHOW M3onsaumen
HelnTpanu OOMKHAa BbIAEPXKMBATbH WCMbITAHWE OAHOMUHYTHBLIM HanpsbkeHneM npw Bo3OyxaeHun co ctopoHel BH wnn HH
UCMbITbIBAEMOrO TpaHcgopmaTtopa. VcnbiTaTenbHoe HanpsikeHue NUHENHOro koHua obmoTku BH oTHocuTenbHo 3emnu
OOJMKHO BbITb paBHO ykazaHHOMY B Tabnuuax 2 (rpadpa 6), 3 (rpadha 13), 4 (rpadcha 15) n 5 (rpada 4).

M3onsums HenTpanu obmoTtkn BH pomkHa BblAepXnBaTtb UCNbITaHNE OAHOMUHYTHbIM HanpsaXeHunem, npunoXxeHHbIM OT
MOCTOPOHHEIo UCTOYHUKA. 3HayeHne ucnbITaTenbHOro HanpsaxXeHna OOJIKHO ObITb YCTaHOBJIEHO (He MeHee 2 KB)
npeanpnaTnemM-m3rotoBuTenemM n ykasaHo B CtaHaapTe Ha Tpchq)opmaTopbl HanpsaxXeHua.

Mpn ucnbiTaHUM TpexdasHblX TpaHCHOPMATOPOB HanpsPKeHUst KraccoB HanpsbkeHus oT 3 go 35 kB ¢ HenonHon
nsonsuuen HenlTpanu OOMmkHa ObiTb Takke ucnbiTaHa usonauus mexay obmoTkamm BH cocegHux a3 HanpsbkeHuem He
MeHbLLE yKaszaHHOro B Tabnuuax 2 (rpadga 6) n 5 (rpadha 4).
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5.4.12 BHYTpeHHsIA M30Msumsi OOMOTKU LUYHTUPYIOLWMX PEaKTOPOB C HEMOSHOW M30oMnsuMer HeWTpanu JormkHa ObiTb
paccuyMTaHa Ha COOTBETCTBME WUCMbITATENbHOMY HaMPsKEHUKO FMHEWHOro KOHLa OOMOTKM OTHOCUTENBHO 3EMIU U Mexay
¢asamu, ykazaHHoMy B Tabnuuax 3 (rpadbl 11 1 12) n 4 (rpadbl 13 n 14).

M3onaums HenTpanu OOMOTKM LUYHTUPYIOWMX peakTOpoB [OSKHa BblAepXuBaTb OAHOMUHYTHOE HarnpsikeHue,
MPWIOXEHHOEe OT MOCTOPOHHErO UCTOYHMKA. 3HAYEHNE UCNbITAaTENbHOTO HaNPSKEHU AOMKHO ObiTb YCTAHOBMEHO B CTaHAapTe
Ha peakTopbl.

5.5 TpeGoBaHUs K BHELLHEN M30NALMM (BO3AYLLIHLIM NPOMEXYTKam) Npu NaBHOM NnogbemMe NepeMeHHOro HanpshkeHus

5.5.1 BHelHsA M3onaumns (Bo3ayLUHble NMPOMEXYTKM) 0GMOTOK CUMOBbIX TPAHCHOPMATOPOB 1 LIYHTUPYIOLUX peakTopoB
OTHOCUTENbHO 3EMNM [0SKHA BblAEPXUBaTb B CyXOM COCTOSIHMM HanpshkeHue, ykasaHHoe B Tabnuue 7 (rpada 3).

I'IlevleanlAe - YkazaHune HacTosLero NyHKTa Ana Cyxux TpaHCQ)OpMaTOPOB OTHOCMKTCS TOMbKO K U30M5UMM BHE OOMOTOK:
OTBOAOB, NepekroyaTens, BBOAOB, OT TOKOBEAYLLUX YacTen 40 KoXyxa U T.4.

5.5.2 BHelwHAs un3onsums (BO3AyLUHbIE MPOMEXYTKM) Mexay dasamu CUIOBbIX TPaHC(OPMAaTOPOB U LUYHTUPYHOLLMX
peakTopoB KnaccoB HanpsxkeHua 150-220 kB gomkHa BblaepXmBaTh B CYXOM COCTOSIHAM HaMNpsbKeHWe, ykasaHHoe B Tabnvue

7 (rpadcha 4).

5.5.3 BHelwHss nsonsaums (Bo3gyLUHble NPOMEXYTKM) HerTpanu obmoTkm BH cunoBbix TpaHCOpMaTopoB OTHOCUMTESNBHO
3emnm n mexay dasamum 110, 150 n 220 kB ¢ HenonHoW u3onauuen HenTpanu, gonyckatowen paboTy ¢ passemreHnem
HenTpanu, 4OMKHa BblAEPXMBaTb B CYXOM COCTOSIHUM HanpsikeHusl, paBHble 135, 195 n 280 kB cooTBeTCTBEHHO.

5.6 TpeGoBaHUsA K BHELLHEN M30MALMM MPW OOHOMUHYTHOM NEpPeMeHHOM HanpshKeHNK

5.6.1 BHelwHss n3onauma TpaHcopMaToOpOB HaMNpsiKeHUs KaTeropum pasMelleHns 1 JomkHa BbliAepXXuBaTh Nog A0XKOAEM
HanpskeHne, ykasaHHoe B Tabnuuax 2 (rpada 9), 3 (rpadpa 13) nnm 5 (rpacba 6).

5.6.2 BHewwHaa nsonsauma Hentpanu obmoTkm BH cunosbix TpaHcgopmaTopos 110, 150 1 220 kB ¢ HenonHon nsonaunen
HelTpanu, gonyckawouwen paboTy C passemrieHneM HenTpanu, OOMKHa BblOEPXMBATb B CyXOM COCTOSIHAM HamnpsikeHue,
yKasaHHoe B Tabnuue 6 (rpada 2).

5.7 TpeboBaHUs K BHYTPEHHEN U30NSALUN CUMOBBLIX TPAHCHOPMATOPOB M LUYHTUPYHOLLMX PEAKTOPOB KIMACCOB HaNPsPKEHUS
220-750 kB npu anutensHOM NnepeMeHHOM HanpsiKeHUK

5.7.1 UcnbiTanne gomkHo npoogutbes no MOCT 22756 npunoxeHnemM HenocpeacTBEHHO UNKU NyTEM UHOYKTUPOBAHUS B
UCMbITbIBAEMOM TpaHcdopMaTope K NMHENHOMY 3axumy obmoTkM BH cunoBoro TpaHccopmatopa vnu LyHTMPYOLLEro
peakTopa HanpsikeHusi, ykasaHHoro B Tabnuue 8 (rpadgbl 2 u 3).

OnuTenbHOCTb BbIAEPXKKN UCTbITATENbHOMO HanpsKeHUs OOSkHA ObiTb MPUM TMMOBLIX UCMbITAHMAX 1 4; Npu npuemo-
CAATOYHbIX UCMbITAHMAX ANSA anekTpoobopyaoBaHusa knaccoB HanpsbkeHus 220-500 kB anutenbHOCTb BbIAEPXKKU LOMKHA
ObITb He MeHee 0,5 4, ansa knacca HanpsikeHust 750 kB - He meHee 1 4.

5.7.2 Cunosoii TpaHcdopMaTop MM LUYHTUPYIOWMIA peakTop, MpW WUCMbITAHUM KOTOPOr0 MHTEHCUMBHOCTb YaCTWMYHbIX
paspanoB BO BHYTPEHHEeN U30MsALMM Ha CTOPOHE WUCTbITbiIBAaeMON 0BGMOTKM He NpeBbicKna HOPMUPOBaHHYD, paBHyto 3:10 -i0

Kn, npu ucnbiTaHUM AnuTenbHbIM MNepeMeHHbIM HanpsbkeHuem, paBHbiM 1,4 Uﬂ_pfﬁ, unm 5-10-10 Kn npu uvcnbITaHum

ANUTENbHbIM NepeMeHHbIM HanpshkeHneM, paBHbIM 1,5 Uﬁlpfﬁ, CcuMTaeTCs BblAepKaBLUUM UCMbITaHKe.

B cnyvyae npeBbILIEeHWS HOPMUPOBAHHON MHTEHCUBHOCTU YaCTUYHbLIX Pa3psoB OLEeHKa pe3ynbTaToB UCMbITaHUS JOSHKHA
NPOBOAMUTLCS B COOTBETCTBUM C NpUNoxeHuem B.

5.8 TpebGoBaHWsI K BHYTPEHHEW W30MAUMU SMEKTPOMArHUTHBLIX TPaHCHOPMAaTOPOB HaMpsXKEHUS NPU  NEPEMEHHOM
HanpPsPKEHUN C U3MEPEHMEM MHTEHCUBHOCTU YaCTUYHbIX pa3psiaoB

5.8.1 BHyTpeHHss M30NaUMA 3ANEKTPOMarHUTHbIX TPaHCOPMATOPOB HaNPsHKEHUs C NUTON U ByMaKHO-MacrsiHOM
nsongaumen knaccoB HanpsxeHus 3 KB u Bbiwe, a knaccoB HanpsbkeHna 110 kKB u Bbilwe, Takke 3anofiHEHHbIX XXUAKUM WUnx
razoobpasHbiM JUIMNEKTPUKOM C 3fleMeHTaMu fIMTON M3oNAumn, [OoSbkHa ObiTb MCMbITaHa MPUOXKEHUMEM MepeMeHHOro
HaNps>KeHNsa ¢ U3MepeHMeM MHTEHCUBHOCTM YaCTUYHbIX pa3psaos.

5.8.2 VcnbiTaHne AomkHO npoBOAUTBLCA NpPUNoXeHnem HenocpenCTBEHHO Unn nytem MHOAYKTUpoBaHUA B UCMbITbIBA€MOM
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TpaHcdopmaTope K IMHENHOMY 3axkmnmy o6MoTkn BH HanpsikeHusa cornacHo ykasaHuam 4.10.2.

TpaHcdopmaTop cunTaeTcs BblAEpXKaBLUMM UCMNbITaHWE, €CNW MHTEHCMBHOCTb YacTUYHbLIX pa3psaoB, U3MepeHHasi npu
CHWKEHHOM 3Ha4YeHUn HanpsbkeHus, He npesbicuna 5:10-11 Kn gna tpaHcdopmaTopoB ¢ TBepaon usonsaumen mnm 10 -11 Kn

Ansa TpaHcopMaTopoB C MACIISIHOW U30MSLUeEN.

Mpumevanne - o 01.01.99 ponyckaeTcs ucCnblTaHME C U3MEPEHMEM YaCTUMYHbIX paspsgoB MPOBOAUTH BbIOOPOYHO
COrnacHo ykasaHWsiM CTaHA4apTOB Ha TpaHcOopMaTopbl OTAENbHbLIX TUMOB.

6 TPEBOBAHUSA K U30NALUN EMKOCTHbLIX TPAHC®OPMATOPOB HAMPAXXEHUA

6.1 UcnbiTaHsi eMKOCTHbIX TpaHCOpMaTOPOB HAaMPSPKEHWUST OOIMKHbI COCTOSITb M3 UCMbITaHWA OTAENbHO AenuTens
HanpPsPKEHWSA M OTAENbHO 3NEKTPOMAarHUTHOMO YCTPOMCTBA TpaHcopmaTopa.

6.2 [enutenn HanpsbKeHWs] EMKOCTHbIX TPaHCOPMAaTOPOB HanpshkeHWUs [OOMKHbI  BblAEpXXMBATb  UCMbITAHWSA
HanpPSHKEHUAMU U MeToAaMM, YKa3aHHbIMW A1t KOHAEHCATOPOB CBSA3W.

6.3 OnekTpoMarHUTHbIE YCTPOWCTBA EMKOCTHbIX TPaHC(OPMATOPOB  HaMPsPKEHUS  OOMKHbl  OblTb  MCMbITaHbI
UCMbITaTENbHBIMU HANPSKEHUSIMU BCEX BWAOB, YCTAHOBMEHHLIMW NS 3MEKTPOMArHUTHOrO TpaHcdopmaTopa HanpsiKeHus
ANs Kracca HanpsbkeHusl, COOTBETCTBYIOLLENO NEPBUYHON CTOPOHE EMKOCTHOIO AENUTENST HaNpsKeHNs.

WcnbiTaTenbHble HANPSPKEHUS SNEKTPOMAarHUTHbLIX YCTPOUCTB AOSIKHbI ObITb YCTAHOBMEHbI NPeanpUATUEM-U3rOTOBUTENEM
M ObiTb HE HWXKE 3HAYEeHWsl, ONpedeneHHOro Mo KO3(PMPULMEHTY [ENeHUs eMKOCTHOro AenuTenst oT UCMbITaTenbHOro
HaNpPsKeHUs, YkasaHHOro Ans knaccoB HanpsbkeHus o 500 kB B Tabnuuax 2 (rpadbl 3, 5, 6 1 9), 3 (rpadbl 3, 10 M 13) n 4
(rpadbl 4, 9, 10 1 15), a ansa knacca HanpskeHns 750 kB - B Tabnuue 4 (rpadbl 5, 9, 10 n 16).

7 TPEBOBAHUA K U30NALUN TPAHCPOPMATOPOB TOKA

7.1 TpeGoBaHUs K M30MALUMM NPU HANPSHKEHWUAX NPO30BbLIX MMMNYbCOB

7.1.1 BHYTPEHHSIA n3onsaumsa TpaHcOpMaToOpoB TOKa JOIMKHA BblAEPXXMBaTb HaMPSPKEHUS MOSHbLIX TPO30BbIX MMMYIbCOB,
yKasaHHble B Tabnuuax 2 (rpada 3), 3 (rpadca 4), 4 (rpada 5) u 5 (rpada 2).

7.1.2 BHelwHsAs nsonsuusi TpaHcopMaTopoB TOKa AOSKHA BbIAEPXMBATb HaMNPSHKEHWUS MOMHbIX MPO30BbIX MMMYIbCOB,
yKasaHHble B Tabnuuax 2 (rpada 3), 3 (rpadca 4), 4 (rpada 5) n 5 (rpada 2).

7.2 TpeboBaHWA K N30NALUN NPU HANPSHXKEHNAX KOMMYTaLMOHHBIX MMMYIbCOB

BHeLHs1A n30onsumusi B CyxoM COCTOSIHUK, @ Ans TpaHcopMaToOpOB TOKa KaTeropuv pasmMelleHns 1 Takke nog AoXaeMm, u
BHYTPEHHSS1 30onsaumns TpaHcopMaTopoB TOKa AOSMKHA BblAEPXKMBaTb HaNpPsXKeHNs1 KOMMYTaLMOHHBIX MMMYNbCOB, YKa3aHHble
B Tabnuue 4 (rpadga 10).

7.3 TpeGoBaHUs K BHYTPEHHEN U30MALMKU NP OAHOMMUHYTHOM NEPEMEHHOM HanpsiKeHUN

7.3.1 BHyTpeHHsAs n3onauma TpaHcopMaTopoB ToKa AOIMKHA BblAEPXUBATbL OAHOMUHYTHOE HanpsikeHue, ykasaHHoe B
Tabnuuax 2 (rpada 6), 3 (rpada 13), 4 (rpadha 16), 5 (rpacha 4).

7.3.2 N3onauus kaxxgon n3 BTOPUYHbIX 0OMOTOK TpaHCopMaTOpOB TOKa OTHOCUTENBHO 3eMIM 1 APpYrMX OOMOTOK JOSMKHA
BblAEPXKMBATb UCMbITAHWE MPUINOXEHHBIM OT MOCTOPOHHErO UCTOYHMKA OOHOMWHYTHBIM HanpshkeHWem, paBHbiM 2 kB (2,2 kB
Ansa KnuMmatmnyecknx ucnonHenunn T, TC).

TpeboBaHUA K MEXOYCEKLUMOHHON U MEXBUTKOBOW M30naLmMmn TpaHcopmaTtopos Toka - no FTOCT 7746.

7.4 TpeGoBaHUs K BHELLHEN M30MALUM MPU OOHOMUHYTHOM NEpPeMEHHOM HanpshKeHNK

7.4.1 BHewHaa nsonauua TpaHC(bOpMaTOpOB TOKa OO0J1KHa BblAepXXmnBaTb B CYXOM COCTOAHUU HanpsXeHue, yka3aHHOe B
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Tabnuuax 2 (rpada 6), 3 (rpada 13), 4 (rpadha 16), 5 (rpacha 4).

7.3.2 BHelwHsiA un3onsums TpaHcopMaToOpoB Toka KaTeropum pasmelleHuss 1 JormkHa BblAepXuBaTb NOA OOXOEM
HanpskeHne, ykasaHHoe B Tabnuuax 2 (rpada 9), 3 (rpadpa 13), 5 (rpadba 6).

7.5 TpeboBaHUA K BHYTPEHHEN WU30MSAUMM MPY NEepeMeHHOM HanpsKeHUW C U3MEPEHVMEM MHTEHCMBHOCTU YacCTWUYHbIX
paspsnos

VcnbiTaHne OOMKHO NPOBOANTLCSA NPUNOXEHUEM HanpsXkeHusa K oomoTke BH no 4.10.2.

TpaHccopmaTop cuuTaeTcs BblAepXaBLUMM WUCMbITAHWE, eCNN UHTEHCMBHOCTb YaCTUYHbLIX pa3psaoB, M3MepeHHas npu
CHWKEHHOM 3Ha4YeHUn HanpsbkeHus, He npesbicuna 5:10-11 Kn gna tpaHccdopmaTopoB ¢ TBepaon usonsaumen mnm 10 -11 Kn

Ons TpaHcopmaTopoB C MacrsiHOM U30nsUnNEN.
MpumeyaHuna

1 o 01.01.2001 gonyckaeTcsi UcrnbliTaHWe C U3MEpPEHUEM MHTEHCUBHOCTM YacTUYHbIX paspsgoB Ha TpaHcdopmaTopax
TOKa KnaccoB HanpsbkeHusi oT 110 go 220 kB npoBoguTb BbIOGOPOYHO COrMacHO ykasaHWsiM CTaHAApPTOB Ha OTAENbHbIE TUMbI
TpaHchopmMaTopoB.

2 [o 01.01.2001 Ha TpaHcdopmaTopax Toka 500 kKB gonyckaeTcs NpUMEHATb NpeaBapuTenibHOE 3Ha4YeHe HanpsKeHus,
pasHoe 1,25 T, ./ /3.

8 TPEBOBAHUA K N30n4LUN BbIKHIOqATEHEVI, PA3BEOVUHUTENEMW,
KOPOTKO3AMbIKATENEW, 3A3EMJIUTEJIEN N KOMIMJIEKCOB AMNMAPATOB

8.1 TpeboBaHUs K N30nALMUM NPU HAMPSXKEHUSAX FPO30BbLIX MMMNYNbLCOB

8.1.1 Msonauma BbiknioyaTenen, pasbeguHUTenen, KopoTko3aMblkaTenewn, 3aseMnutenen M KOMMEKCOB annapaToB
OTHOCUTENBLHO 3eMNK, a ANS TPEXMNOMCHbIX BblKMoYaTenen ¢ pacnonoXeHnem nosnocos B o6LweM 6ake U TpexXnomnoCHbIX
annapaTtoB - Mexgy COoCeaHMMM MOorcamMu AOoMKHa BbiAEPXKMBaTb HaMPSXKEHUS NOMHbIX MPO30BbLIX UMMYMNbLCOB, YKa3aHHbIe B
Tabnuuax 2 (rpada 3), 3 (rpada 4), 4 (rpacha 5), 5 (rpadha 2).

McnbiTaHna nsonaumm BblknovaTenenm u pa3'be,Cl,I/IHI/ITeJ'IeI7I OOITKHbI ObITb npoesegeHbl Npn BKIMKOYEHHOM U OTKITHOYEHHOM
NONOXXeHnAX.

8.1.2 Wsonauusa BblkNovaTenem mexay KOHTakTaMuM OOHOM0 WM TOro >Ke mnoftca Mnpu OTKIHOYEHHOM  MOMOXEHUU
BbIKNOYATENA JOSPKHA BblAEPXKMBATL HAMPSPKEHUSA MOSTHBIX MPO30BbIX MMMNYJbCOB, YKa3aHHbIE:

a) Ans BbIKMYaTenewn knaccos HanpskeHus oT 3 Ao 35 kB B Tabnuuax 2 (rpada 3) unu 5 (rpada 2);

6) onsa BblkNyaTenen knaccos HanpskeHus oT 110 go 220 kB ¢ NOBLILWEHHLIM YPOBHEM U30NALMU MEXAY KOHTaKTamu -
B Tabnumue 3 (rpada 6), 63 NOBbLILLEHHOrO YPOBHS N30MALMN MEXAY KOHTakTaMu - B Tabnuue 3 (rpadha 7);

B) 4Ns BblktoYaTenen knaccos HanpskeHnsa ot 330 go 750 kB - B Tabnuue 4 (rpada 6).

8.1.3 V3sonaums mexgy KOHTakTamu OAHOro M TOro e nomnwca pasbeauHuTenern npu OTKIHYEHHOM MOMOXEHUN
pasbeavHUTENS AOIMKHA BbIAEPXKMBATL HaNPsHKeHWs MOMHbIX FPO30BbIX UMMYMbLCOB, yKasaHHble B Tabnuuax 2 (rpada 4), 3

(rpadba 8), 4 (rpacha 7), 5 (rpadha 3).

8.1.4 lMpun ucnblTaHUM U30NALUMM MeXOY KOHTaKTaMu BblknoyaTenen n pasveanHuTtenen no 8.1.2, 8.1.3 HanpsxeHne Ha
OAHOM M3 KOHTAKTOB [OMXHO OblTb HEe MeHee HOPMWPOBAHHOINO MCMbITATENbHOIO HaMpsPKeHWs OTHOCUTESbHO 3eMnu,
ykasaHHoro B 8.1.1. lpn 3TOM OpPYron KOHTaKT MOXeT ObiTb 3a3eMfeH UM K HeMy MOXeT ObiTb MPUMAOXEHO NOCTOAHHOE
HanpsKeHne, Uy HanpsbkeHne KOMMYTaUWMOHHOro UMMNynbca NPOTMBOMOMOXHOM NOASPHOCTM, UNN NEPEMEHHOE HanpsiXeHue
Takum obpasom, YTOObI NPy UCMBITAHUN K U30MNALUN MEXAY KOHTakTaMu 6bino NpUioXXeHo HOPMUPOBAHHOE MCMbITaTenbHoe
HanpskeHue.

McnbiTaHne [OMmKHO npoBOAUTBLCA ABaXAbl NpuU nooYyepenHOM MPUNoXeHUn HanpaxeHuna K OAHOMY M3 KOHTaKTOB U
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3a3eMeHUn N coobLLEeHMN MEeHbLUEro noTeHumana OPYromy KOHTakTy. |_|pVI OQMNHAKOBbIX pa3mMepax " cbopme KOHTaKTOB
(MJ'IM 9KpaHOB 3TUX KOHTAKTOB MNMpn UX HaJ'IMLIVIVI) B MNPOMEXYTKE MeXOy KOHTaKTaMWu BblKIo4YaTena unn pasbeanHUTEn4,
[AonyckaeTcd npoBoAnTb UcnblTaHWe OOMNH pas3 Npu NPUNoOXeHn HanpaxeHna K OAHOMY M3 KOHTaKTOB.

I'IpM UCMbITaHUM U30MALMM MeXOY KOHTaKTamu BbIKIovaTenen u pasbeguHuTernen npunoXeHnem HanpsXXeHnsa K ogqHoOMy
M3 KOHTaKTOB C 3a3eMJieHneM Opyroro KoHTakta gonyckaetcd OOMNOJIHUTENTbHO U30fiMpoBaTb OCHOBaHWE annaparta. |_|pl/l 3TOM
HanpsXXeHne mexay OCHOBaHMEM W KOHTaKTOM [AOJIKHO OblTb He Huxe HOPMUPOBAHHOIO UCNbITaTENIbHOINo HanpsaXeHuaA
OTHOCUTEJIbHO 3eMIN.

8.2 TpeGoBaHUs K M30MALMK NPU HAMNPSHKEHUAX KOMMYTaLMOHHBIX UMMYNbCOB

8.2.1 BHelwHsiAn u3onsauMs B CyXOM COCTOSIHUM, a [ONs annapaToB KaTeropuu pasmelleHuss 1 Takke nog AoXAEM,
BbIKNtoYaTenen, pasbeguHUTEnNen, KopoTko3amblkaTenen 1 3asemnuTenei OTHOCUTENbHO 3eMNN U BHYTPEHHSS M30onaums
BbIKNtoYaTenen OTHOCUTENbHO 3eMIN [AOIMKHA BbIAEPXKMBATL HAaMPSPKEHUS KOMMYTAUMOHHBIX WMMMYNbCOB, YKa3aHHble B
Tabnuue 4 (rpadga 10).

8.2.2 N3onsumsa mMexay KOHTakTaMu O4HOro WM TOro Ke Monkca Mpu OTKIMYEHHOM MOMOXEHWMU annapaToB AOShKHa
BbIAEPXKMBATb HANPSPKEHUS KOMMYTALMOHHBIX MMMYIbCOB, YKa3aHHble ANs BHYTPEHHEW M30MAUMK BbIKMOYaTenen, BHELLHEN
N30NSLUUN BbIKMOYaTENeh B CYXOM COCTOSIHUM M NOA AOXOEM M BHELUHEN M30MAUMM pa3beduHUTENENn B CYXOM COCTOSIHUM B
Tabnuue 4 (rpada 12).

Mpwn ncnbiITaHMM NO 4aHHOMY NYHKTY AOMMKHbI cobntogatbcs TpeboBaHus 8.1.4.
8.3 TpeboBaHusA k BHYTPEHHEW M30MALMN NPY OOGHOMUHYTHOM NEPEMEHHOM HamnpsKeHUM

8.3.1 BHyTpeHHss1 u3onsuus BbIKMOYaTenen, pasbeauHuTenen, KOpoTKo3aMblkaTenew, 3asemnuTeneil U KOMMIIEKCOB
annapaToB OTHOCUTENbHO 3eMnW, a AN annapatoB TPEXMOMCHOINO UCMONHEHNS KraccoB HanpshkeHus oT 3 go 220 kB -
MexXay coceaHMMK Moncamu, OOIMKHA BblAepXMBaTb UCMbITaHWE, ykasaHHoe B Tabnuvuax 2 (rpada 6), 3 (rpaca 13), 4

(rpadha 16), 5 (rpadcha 4).

VcnbiTaHnsa nsonsumm BolknoyaTenen m pasbeguHuTenen OOMKHbI ObITb npoesegeHbl Npn BKIMKOYEHHOM U OTKIMHOYEHHOM
NnonoXxXeHnn annapaTtos. an ncnbiTaHnm N3onAaunm OTHOCUTESTbHO 3eMJTU B OTKITIOYEHHOM MOJI0OXKEHUN annapaTta HanpsaXeHue
OOJKHO NofaBaTbesl Ha oba ero BbiBOAaA.

TunoBoe WCMbITaHWE MW3ONSALUUKW BbIkNtoYaTenen M pasbeauMHUTenen AOMKHO ObiTb NPOBeAEeHO Tak, 4ToObl Oblna
npoBepeHa CnocobHOCTb M30MALMM BbIAEPXKMBATL UCMbITATENbHOE HanpsbkeHve B N0OOM MPOMEXYTOYHOM MOSIOXKEHUU
TOKOBEAYLMX 4YacTell annapata, B KOTOPOM OHM MOTYT HaxoAWTbCA BO BPEMSI BKIHOYEHWUS UMW OTKMtodeHus. [pyu aTom
UCMbITaHUN TOKOMOABOASLLME YacTWU OAHOMO M TOro e Moftca annapata OOSKHbl OblTb 3NEKTPUYECKM COEAMHEHbI MEXAy
cobon.

8.3.2 BHyTpeHHHFI M30MsumMs BbIKNoYaTenen Mexay KOHTakTaMm 0O4HOro M TOro Xe nosntoca npy OTKAYEHHOM NONOXEHUU
BblKIto4aTena AofKHaA BblaepXXnBaTtb UCMblTaHNE, YKa3aHHOE:

a) Ans BbIKNoYaTenen knacco HanpsxxeHusa ot 3 o 35 kB - B Tabnuuax 2 (rpadpa 6) n 5 (rpaca 4);

©) AnsA rasoHanonHEHHbIX BbIKMoYaTenen knaccoB HanpsbkeHnsa ot 110 go 220 kB - B Tabnuue 3 (rpadga 13), ot 330 go
750 kB - B Tabnuue 4 (rpadga 17).

I'IpM UCMbITAHUN U30NSAUMN MEeXOY KOHTaKTaMW BbIKMoYaTernen KnaccoB HarnpsbkeHust oT 3 po 220 kB ucnbiTatensHoe
HanpsXeHmne OO0JMKHO ObITb NpuUNoXeHo K 0AHOMY U3 KOHTaKTOB Mpwu 3a3eMieHunn gpyroro. I'Ile 9TOM OCHOBaHMe annaparta
AonyckaetTca OONONMHUTENbHO WU30NMpOoBaTb, a HanpaXeHue mexay OCHOBaHMEM W KOHTAKTOM [OOJ1KHO OblTb He Huxe
HOPMUMPOBAHHOIO UCMNbITaTENIbHOIro HaNpAXeHnAa OTHOCUTESTIbHO 3EMITN.

Mpn ucnbiTaHuM Bblknoyatenen knaccoB HanpsbkeHus 330-750 kB Kk BbiBogam [OSMKHbl ObiTb MPUMOXEHbl ABa
HanpsKeHWs, HaxodsLwmecss B nNpoTuBodase; Npu 3ToM Gonbluasi YacTb HaMpsKeHWsl Ha OOHOM BbIBOAE AOIMKHa ObiTb He
MeHee HOPMMPOBAHHOMO WCMbITATENBHOINO HaNPSXXeHWs OTHOCUTENbHO 3eMnu, ykasaHHoro B Tabnuue 4 (rpaga 16).
[onyckaeTca BMECTO MeEHbLUEA 4YacTu MNEepeMEHHOrO HamnpshKeHUs NpuKNagbiBaTb KO BTOPOMY BbIBOAY MOCTOSIHHOE
HanpshKeHne, paBHOE aMMUTYAHOMY 3HAYEHUIO COOTBETCTBYHOLLENO MEHBLUETO NEPEMEHHOIO HaMPSHKEHWSI.

Tunosoe un nepunoanyeckoe UCnbiTaHMA OOJDKHbI NPOBOANTBLCA ABaXAdbl NpuU noo4vepeaHOM MPUNOXEHUN HanpsaXeHua K
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OHOMY M3 BbIBOAOB M 3a3eMIIeHVMU OPYroro BblBOAA UMW MPUIOXEHUU K HEMY MeHbLUero HanpsikeHusi. [py oamMHaKoBbIxX
pasmepax UM opMe KOHTakToB (MM IKPaAHOB 3TUX KOHTAKTOB MPUM WX HaIMyMu) B MPOMEXYTKE MEXAy KOHTaKTamu,
JornyckaeTcsl NPOBOAMTb UCMbITaHWe OAMH Pa3 NpU NPUOXEHUN HaNPSKeHUst K OOQHOMY 3 BbIBOAOB.

8.4 TpeGoBaHUsA K BHELLHEN M30MALMM MPY OOHOMUHYTHOM NepeMeHHOM HanpshKeHNK

8.4.1 BHelHsA uM30MAUMSA BbIKMHOYaTENeN, pasbeduHUTENEN, KOPOTKO3aMblkaTenew, 3asemnutenei M KOMMIEKCOB
annapaToB OTHOCUTENbHO 3eMnu, a AN annapatoB TPEXMOMCHOIO UCMONHEHNS KraccoB HanpshkeHus oT 3 go 220 kB -
MeXay coCenHMMM MOMcaMmn OOIMKHA BblAEPKMBaATb B CyXOM COCTOSAHMM HanpshXXeHue, ykasaHHoe B Tabnuuax 2 (rpadgpa 6), 3

(rpadha 13), 5 (rpadcha 4).
Mpwn ncnbiTaHnm gomkHbl cobnogaTtbea TpeboBanHns 8.3.1.

8.4.2 Bo3gyLHbI MPOMEXYTOK MeXAy KOHTAKTOM Mostoca pasbeauMHUTENSI U ero 3a3eMISoLLMM HOXOM, 3NeKTPUYECcKU
COEOMHEHHbIM C ApYyrMM, noAanexalwmum 3a3eMIIeHU0 KOHTaKTOM MoJfloca, AOMMKEH BblAEpXMBaTb B CYXOM COCTOSIHUM
HanpsbkeHne He meHee 80% OT ykasaHHoro B 8.4.1 npu noOOM MOMOXEHUN, B KOTOPOM MOXET HaxXo4MTbCHA HOX B npouecce
3a3eMrieHus unu passemneHust. McnbiTaHne B MPOMEXYTOYHBLIX MOMOXEHUSX MOXHO He NPOBOAWUTb, €CNU KOHCTPYKLMS
annaparta TakoBa, YTO MPOYHOCTb M30MSLUMM B 3TUX MOJIOXKEHUSIX HE MOXET ObITb HWMXE MPOYHOCTM BO BKITHOYEHHOM WU
OTKINHOYEHHOM NONOXKEHUSX 3a3eMIISIIOLLEro HOXa.

8.4.3 BHewHsa umsonauus MexXay KOHTaKTamu OOHOro WM TOro >Ke Mofiloca BbIKNoYaTenen M pasbeguHuTenen npu
OTKIMIOYEHHOM MOJI0XKEHUWN annapaTta AOoJKHa BblAepXnBaTb UCMbITaHNE B CYXOM COCTOAHUN HanpsaXeHnem, yka3aHHbIM:

a) ansa pasbeguHuTenen - B Tabnuuax 2 (rpada 8), 3 (rpadpa 15), 4 (rpadha 17), 5 (rpadha 5);

©) onsa BeikNtovaTenen - B Tabnuuax 2 (rpadpa 6), 3 (rpada 13), 4 (rpacda 17), 5 (rpadcha 4).

Mpu ncnbiTaHUm omkHbI cobnoaaTbes TpeboBaHus:

- ONA BbIKNOYaTenemn knaccoB HanpsikeHns ot 3 ao 220 kB - ykasaHHble B 8.3.2 Ans BbIKMoYaTesnen aTux Knaccos;

- ANng BblkNtovaTenen knaccoB HanpshkeHus 330-750 kB n gna pasbeanHuTenen - ykasaHHbole B 8.3.2 and BbiknovaTenen
knaccoB HanpsikeHnst 330-750 kB.

8.4.4 BHelwHas wu3onsauMs BbIKMOYaTENEW, pasbeavHUTEnNen, KopoTko3amblkaTenen W 3asemnuTenen kateropuu
pa3meLleHusi 1 OTHOCUTENbHO 3eMnu, a Ans annapaToB TPEXMOJSIOCHOrO WCMOMHEHUS KaTeropuv pasmelleHus 1 - mexay
coceaHMMM NostocamMmm A0SMKHA BblAEPXKUBATL NOA AOXKAEM HANPSKEHUS, yKasaHHble B Tabnuuax 2 (rpada 9), 3 (rpadca 13) un

5 (rpadha 6).

Tpe6OBaHVIe AAHHOro MyHKTa He OTHOCUTCA K BHELLUHEN N30NAUUK MeXay nomntcaMmm, anekTpudeckas npoYHOCTb KOTOPOW
onpepenaeTca Bo3ayLHbIM NMPOMEXYTKOM.

8.4.5 BHellHAs1 n30NsuUsi MeXay KOHTaKTamu OZHOro WM TOro e Mortca BbikrovaTenen kateropum pasmelleHuns 1 B
OTKIMKOYEHHOM MOSOXKEHWUM BbIKMOYATENSA AOIMKHA BblAEpXUBaTb NOA OOXAEM HanpsbkeHue, ykasaHHoe B Tabnuuax 2 (rpada
9), 3 (rpacba 13) u 5 (rpadcha 7).

Mpwn ncnbiTaHnm 4omkHbI cobnogaTtbea TpeboBanHns 8.3.2.

9 TPEBOBAHUSA K U30onAUun NPEQOXPAHUTENEN

9.1 TpeboBaHUS K N30MALUM NPU HAMPSXKEHUSAX FPO30BbLIX MMMNYNbLCOB

9.1.1 BHelwHsa msonauma npegoxpaHuTenen (npefoxpaHuTernb C NaTpPOHOM C HeneperopeslUei MraBKkoW BCTaBKOW)
OTHOCUTENBLHO 3eMnu, a Ang npefoxpaHuTenen TPEeXMnofCHOMO WUCMOMHEHUs - MexXay COCeAHUMW noncaMmu [OrmkHa
BblAEPXMBATb HAMPSPKEHUS MOJSTHBIX MPO30BbIX MMMYILCOB, YKa3aHHble B Tabnuuax 2 (rpada 3), 3 (rpada 4), 5 (rpada 2).

9.1.2 BHewHsas wusonsums npe,qoxpaHMTeneﬁ Mexay KOHTakTaMu OAHOIro U TOro Xe nMnoJioca npeaoxpaHutena npu
BbIHYTOM NaTpoHe OO0JKHA BbloepXXmMBaTb HAMPAXEHUA NOJTHbIX TPO30BbIX MMNYJIbCOB, YKa3aHHbIEe B Tabnmuax 2 (rpad)a 4), 3

(rpadba 8) n 5 (rpadcha 3).
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9.2 TpeboBaHusa K N30naLMN Npy¥ OAHOMUHYTHOM NEPEMEHHOM HanpsiKeHUn

9.2.1 BHYTpPeHHsAS u3onaunsa npegoxpaHutenen (NpegoxpaHuTenb ¢ NAaTPOHOM C HeneperopeBLUen MMaBKOW BCTaBKON)
OTHOCWUTENBHO 3eMnu, a Ang npegoxpaHuTenen TPEeXMnOfCHOIO WUCMOMHEHUs - MeXay COCeLHUMW NoncaMu [OoMkHa
BblAEPXXMBATb OOQHOMUHYTHOE HanpshkeHne, ykasaHHoe B Tabnuuax 2 (rpada 6), 3 (rpada 13) u 5 (rpadpa 4).

9.2.2 BHewwHAA n3onaums npegoxpaHutenen OTHOCUTENBHO 3eMITM AOSMKHa BblOEPXMBaTb B CYXOM COCTOSIHMM, a Angd
NnpeaoxpaHuUTENen KaTeropmm pasMmelleHuns 1 - Takke nog AoXKAeM OOHOMWMHYTHbIE HarnpsiKeHWsl, ykasaHHble B Tabnuuax 2
(rpadbl 6 1 9), 3 (rpadcba 13) n 5 (rpadbl 4 1 6).

9.2.3 BHewHsas wusonauus npegoxpaHuTenen Mexay KOHTakTamMuM OOHOro M TOro »Ke Mostca npegoxpaHutensd npu
BbIHyTOM NaTpOHE JOMMKHAa BblAEPXKMBATb B CyXOM COCTOSIHAM OOHOMUHYTHOE HanpsbkeHue, ykasaHHoe B Tabnuuax 2 (rpada
8), 3 (rpadha 15) n 5 (rpacha 5), a M3onAUNA MeXaOy KOHTAKTaMK OAHOrO M TOrO XXe Monca NPeaoXpPaHNTENst C NAaTPOHOM, HO
0e3 nNnaBKoW BCTaBKU MeXAy dNekTpodamMmn B CyXOM COCTOSIHUM M Nog AOXKOEM - yKasaHHble B Tabnuuax 2 (rpadesl 8 n 10), 3
(rpadha 15), 5 (rpadhbl 51 7).

9.2.4 BHelwHss wu3onauua mexagy cocedHMMM MontcaMn npefoxpaHuTenien TPEXMNOSIIOCHOMO MCMOSMMHEHUS KaccoB
HanpsbkeHnsa ot 3 o 35 kB gomkHa BblAepKMBaTb B CyXOM COCTOSIHUM OOHOMUHYTHOE HanpsiKeHue, ykasaHHoe B Tabnmuax 2

(rpacha 6) n 5 (rpadcha 4).

9.2.5 BHelwHss m3onauua Mexay cocegHMMW nosilocamu npefoxpaHuTenen TPexXnomtoCHOMo MCMNOMIHEHUS KaTeropuu
pasMelleHusa 1 gormkHa BblAepXkuMBaTb Nog A0XAEM OOHOMUHYTHOE HamnpshkeHue, ykasaHHoe B Tabnuuax 2 (rpadpa 9) unum 5

(rpagpa 6).

10 TPEBOBAHUA K u3onAaumm KOHOEHCATOPOB CBA3U*

* Tpe6OBaHVIF|, YKa3aHHble O51d KOHOEeHCaTopOoB CBA3U, pacnpoCTpaHAKTCA Ha KOHOEHCAaTOophbl, NpUMeHAEeMble B Ka4eCTBe
BbICOKOBOJIbTHOIO nineda genutena HanpsaXeHnAa eMKOCTHbIX TpaHC(*)OpMaTODOB HanpsXeHus.

10.1 BHYTPEHHsIA U BHELUHAS U30NSAUMS KOHOEHCATOPOB CBS3W AOIMKHA BbIAEPXKMBATH HANPSKEHWUs! MOJHbIX FPO30BbIX
UMNYnbCOB, YKa3aHHble B Tabnuuax 2 (rpadpa 3), 3 (rpadha 4), 4 (rpadha 5).

10.2 BHelwHsIa (B CyXOM COCTOSIHUM U MO, AOXOEM) U BHYTPEHHAS M30MsILMSA KOHOEHCATOPOB CBA3M OMKHA BblAEpXNBaTb
HaNpPsPKeHNA KOMMYTaLUMOHHbIX UMMNYIbLCOB, YKa3aHHble B Tabnuue 4 (rpadca 10).

10.3 BHYTpeHHss u30nsauMs KOHAEHCATOPOB CBSI3N [JOIMKHA BblOEPXUBATb OJHOMUHYTHbIE NMEPEMEHHbIE HanpshKeHUs,
yKasaHHble B Tabnuuax 2 (rpada 6), 3 (rpaca 13), 4 (rpadpa 16).

10.4 BHelHAs M30MALMSA KOHOAEHCATOPOB CBA3W J0JMKHA BblOEPXKUBATbL B CyXOM COCTOSIHUM, a ANs KOHOEHCATOPOB CBA3M
KaTeropum pasmerleHus 1 - Takke nog OOXAEM OOHOMUHYTHbIE NMEPEMEHHbIE HaMpPsXeHWs], yka3aHHble B Tabnuuax 2 (rpadbl
6 1 9), 3 (rpacha 13), 4 (rpacha 16).

10.5 BHYTpeHHsIA n3onsaums KoHgeHcaTopoB cBA3W, pa3paboTaHHbix nocrne 01.01.98, gomkHa BblaepXMBaTb MUCMbITAHWE
NnepeMeHHbIM HanpsPkeHWEM C U3MEPEHUEM UHTEHCMBHOCTM YacTUYHbIX pa3psiaoB.

VcnbiTaHne [OMKHO NPOBOAUTLCS MPUMOXEHWEM HAMNPsPKEHUS MEXAY BbICOKOBOSBTHBIM W 333EMITEHHBIM 32XXKUMaMM
KOHAeHcaTopa corfnacHo ykasaHmam 4.10.2.

KOHD,eHcaTOp CHMUTaeTCAa BblaepXaBwuM WUCNbliTaHWE, eCliM MHTEHCUMBHOCTb 4YacCTU4YHbIX pa3pAadoB He npeBbiCUna
3Ha4YeHuA, yCtaHaBimBaemMoro rno corfiacoBaHnio Mexay U3rotoBmutenem u I'IOTpe6VITeJ'IeM B CTaHOapTax Ha oTAelibHble BUAbl
KOHOEeHCaTopOB CBA3WN.

MpumeyvanHns

1 MNpy TUNOBbLIX UCNbITAHWSAX ANUTENBHOCTL BbIAEPXKKU HanpshkeHus 1,1 Uﬂ_pfﬁ JorkHa 6biTe 1 4. Mpu 3ToM UsmepeHne
YaCTUYHBIX Pa3pAOoB AOMKHO NPON3BOAUTLCS C MHTepBanom He 6onee 10 MUH.

2 [1ns KoHOeHcaTopoB, UMetoLwmnx emkocTb 6onee 10 HP, ykasaHHoe B 10.5 ncnbiTaHne MOXeT ObiTb HEOCYLLLECTBUMO, YTO
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OOJDKHO BbITb YKa3aHO B CTaHAapTax Ha nsgenua otaesnbHbIX TUMOB.

3 WUcnbitTanme no 10.5 AonyckaetTcda npoBoAuTb MNO3J1IEMEHTHO. UcnbiTatensHoe Hanps>XXeHune npu 3ToM AOOJHKHO ObITb
ornpeaeneHo ¢ y4eToM BO3MOXHOW HEPaBHOMEPHOCTU pacnpeneneHnsa HanpsbkeHust No anemMeHTaM U ykasaHo B cTaHgapTax
Ha JaHHOe unsgenune.

10.6 U3onsaums KOHOEHCaTOpOB CBA3W OOJPKHA BbloepXuMBaTb MPUNIOXKEHHOE MexXay BbiIBOOOM HH n 3asemnsembim
BbIBOAOM OAHOMWUHYTHOE NepemMeHHOe HanpgaxXeHune, paBHoOE:

a) ons KOHOEeHCaToOpPOB CBSA3M kaTteropun pasmelterms 1-10 kB npy ucnbiTaHWn B CyxoM COCTOSIHUM U NOA AOXAEM;
©) 4Na KOHOEHCATOPOB CBA3N KaTeropui pasmellerns 2, 3 n 4 - 4 kB npu ncnbiTaHUM B CyXOM COCTOSTHUMN.
11 TPEBOBAHUA K U30NALUN KOMIMJEKTHbIX PACMPEOQENMUTENBbHbIX

YCTPOUCTB (KPY), 9KPAHUPOBAHHbIX TOKONPOBOAOB U KOMIMIMEKTHbIX
TPAHC®OPMATOPHbIX MOACTAHUWU (KTM)

11.1 TpebosaHus k nsonaumm KPY npu Hanps>keHUsX rpo3oBbIX MMMYNbCOB

11.1.1 BHewHsa u3onauud, B T.4. nsonsumsa BHyTpu obonouvku KPY, uenen nepsBuyHbIX coeguHeHun KPY pormkHa
BblAEPXMBATb HaMNPSXKEHWS MOMHbIX rPO30BbIX UMMYNBLCOB, YKa3aHHble B Tabnuuax 2 (rpadpa 3) u 5 (rpada 2).

McnbiTatensHoe HanpgaxxeHune OOJKHO ObITb NPUINOXEHO:

- K U30N14AUMN OTHOCUTENTbHO 3eMIIn U MeXay norrcamMu npu pa6oqu n p8306LIJ,eHHOM (KOHTpOﬂbHOM) NONOXEeHNAX
BbIABWXXHOIO 311IEMEHTAa;

- K n3ondauum mexay tokosegywmmMm n 3asemMieHHbIMU YacTtaMumn npn peMOHTHOM NOJ1I0XXEeHUN BbIOBUXXHOIO 3J1EMEHTA;

- K n3ondaumm OoTHOCUTENIbHO 3eMJT1 1 MexXay nofitocaMu npu BKINMKOYEHHOM U OTKITIOYEHHOM MOJTI0XKEHUAX pa3'be,Cl,I/IHI/ITeJ'IeI7I,
NPpUCcoegnHEeHHbIX K LendamMm nepBUYHbIX coeguHeHun anga KPY 6e3 BblaBUKHBIX 3/IEMEHTOB.

MpumeyaHne - HopmanbHO npucoeguHEHHOE K Lensm nepBuYHbIX coeauHeHun KPY anektpooGopynoBaHue, Ans
KOTOPOro YCTaHOBMEHbl UCMNbITaTESbHbIE HAMPSPKEHUA FPO30BbIM MMMYNbCOM MEHbLUME, YeM YKa3aHHble B HacTosLeM
cTaHgapTe, Npy UCMbITAHUM MO HaCTOsLEeMY MYHKTY AOMKHO ObiTb OTCOEOUHEHO OT Lenen nepBUYHbIX COeOUHEHUIN.
McnbiTaHne AOMKHO ObiTb MOBTOPEHO CO BCEM MPUCOEAMHEHHBLIM 3NEeKTPOODbOPYAOBaHNEM MPUNOXKEHUEM HaMpPsSKEeHUs,
JornycKkaemoro Ang BCero anekrpoobopyaoBaHus.

11.1.2 BHewHAa nsonsauma BHyTpy obonodkn KPY mexay TokoBegyLuMM YacTaMm OOHOro M TOro e nonwca uenen
nepBuYHbIX coeamHeHnin KPY npu paszobieHHOM (KOHTPOMbHOM) MOSTIOXEHUN BbIABWKHOIO afieMeHTa npu AByX paspbiBax Ha

NOMOC AOIMKHA BblAepXnBaTh HANPSXXeHUs NOMHBIX MPO30BbIX MMMYMLCOB, YKasaHHble B Tabnuvuax 2 (rpada 4) n 5 (rpada 3).

KPY 6e3 BbIABMXHbLIX 3N1EMEHTOB OOSTKHbI BblAepXnBatb UCMNbITaHUA BHELLUHEN M3onsumm Mexay KOHTaktaMum OOHOro u
TOro Xe nomntca pa3'be,U,|/|H|/|TeJ'IeI7I uenen NnepBUYHbIX COEONHEHUIN B OTKMIOYEHHOM MOJTOXEHUN pa3beanHuTen4.

11.2 TpeboaHus k nsonsaumm KPY npu kpaTkoBpeMeEHHbIX NepeMeHHbIX HaMpPsXXeHNSX

11.2.1 N3onauua uenen nepBuyHbIX coeamHeHun KPY gormkHa BbliaepXuBaTb O4HOMMUHYTHbIE HaMNPsDKEHUS, YKa3aHHble B
Tabnuuax 2 (rpaca 6) n 5 (rpada 4).

VcnbiTaTenbHOE HaNpskeHne AOMKHO BbITb MPUIOXEHO K n3onauumn cornacHo 11.1.1.

11.2.2 BHewHsas wusonsauua uenen nepBuYHbIX coeauvHeHun KPY, B Tom uyucne BHyTpu obonoukn KPY, gomkHa
BblJEPXMBaTb B CYXOM COCTOSIHUMN HanpskeHus, ykasaHHble B Tabnuuax 2 (rpadpa 6) n 5 (rpada 4).

VcnbiTaTenbHOE HanpskeHne AOMKHO BbITb MPUIOXEHO K n3onauumn cornacHo 11.1.1.

11.2.3 BHewHAa nsonsauma BHyTpu obonodkn KPY mexay TokoBegyLuMM YacTaMm OOHOro M TOro e norca uenen
nepBuYHbIX coeamHeHnin KPY npu paszobieHHOM (KOHTPOMbHOM) MONTOXEHUN BbIABWXKHOIO afieMeHTa npu AByX paspbiBax Ha
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Nontoc OOIMKHA BbIAEPKMBATL B CYXOM COCTOSIHUM HaMNpPsbKeHUs], ykasaHHble B Tabnuuax 2 (rpadha 8) n 5 (rpada 5).
KPY 6e3 BblABWKHbBIX 31EMEHTOB, COMMacHO HacTosALWEMY MYHKTY, AOMKHbI BbIAEPXKMBATbL UCMbITAHNE BHELLUHEN U30MALUM
MeXay KOHTakTaMu OLHOro M TOTO e MOoJoca pasbeauHUTENs Lenei NepBUYHbLIX COEAMHEHWUIA B OTKMHOYEHHOM MONOXEHWU

pasbeanHuTen4.

11.2.4 BHewHsia n3onaunsa (BHe obonoyvkn KPYH) uenen nepBuyHbIx coegmHeHnn KPYH oTHOCMTENbHO 3emnu gormkHa
BblAEPXKMBATL NO4 A0XOEM HaMNPsPKEHUS, yKasaHHble B Tabnuuax 2 (rpadpa 9) n 5 (rpada 6).

11.3 TpeboBaHuWs K N30M5ILMM SKPAHNPOBAHHbLIX TOKOMPOBOAO0B

M3onaumsa aKkpaHMpOBaHHbLIX TOKOMPOBOAOB AOMKHA BblAEPXKNBATD:

a) HanpshXeHMst NOMHbIX FPO30BbIX MMMYNbLCOB, YKka3aHHble B Tabnuue 2 (rpada 3);

0) OOAHOMWHYTHOE NepeMeHHOE HanpsiXkeHue, ykasaHHoe B Tabnuue 2 (rpadga 6).

11.4 TpeboBaHus k nsonsumm KTl

M3onsuma pacnpegenutenbHblx yetponcts BH n HH KTI gomkHa BbiaepkmBaTh UCNbITaHWs, ykadaHHble B 11.1, 11.2 ana
KPY, a Takke ansa knacca HanpshkeHus 110 kB - ykaszaHHble ona annapatoB B Tabnuue 3 (rpadbl 4 n 13). N3onaumsa cunosbix

TpaHCcOpPMaTOpOB AOMKHA BblAEPXKMBATL UCTIbITAHUS, YKasaHHble B pasaene 5.

M3onaums Y310B CTbIKOBKW OOJTKHa OblTb MCMbITaHa UCMbITaTENbHLIMM HanpsaXXeHnamm Bcex BUAOOB, YKa3aHHbIMU O5A
OTAENbHbIX 3NTEMEHTOB NPU HAaUMMEHbLLUNX 3Ha4YeHUAX U3 UCTbITaTENbHbIX HaI'IpFl)KeHVIVI COOTBETCTBYOLLNX 3TEMEHTOB.

12 TPEBOBAHUA K U30NALUN N3ONATOPOB, UCINbITbIBAEMbIX OTOEJIBHO

12.1 TpeboBaHus K N30M5LMMN U3ONATOPOB NPU HANPSHKEHUAX MPO30BbIX UMMNYLCOB

12.1.1 BHelwHsa n3onsaumsa n3onsTopoB AOIMKHA BblAEPXKUBATb HANPsPKEHUsI MOMHbIX MPO30BbIX MMMYSbLCOB, YKa3aHHble
ONs N30NaTOPOB, KPOME LUMHHBIX onop, B Tabnuuax 2 (rpada 3), 3 (rpada 5), 4 (rpada 5) n 5 (rpadha 2), a ANS WWHHbLIX ONop
- B Tabnuuax 2 (rpada 3), 3 (rpada 4) n 4 (rpadha 5).

12.1.2 BHelWwHAa n3onsuma BBOAOB, NpeAHasHavYeHHbIX ANS BbIBOOOB HenTpanm o6MoTok BH cunoseix TpaHcgopmaTopoB
knaccoB HanpsbkeHus 110, 150 n 220 kB ¢ HenomHom u3onAunen Heutpanu, ponyckatowen paboTy C passemneHvem
HenTpanu, 4OMmKHa ObITb UCNbITaHa HANPSPKEHUAMM NOMHBLIX FPO30BbLIX UMNYMLCOB, YKadaHHbIMK B Tabnuue 6 (rpadha 4).

12.2 Tpe6oBaHusIK M30NALMK U3ONATOPOB MPU HANPSHKEHUSX KOMMYTaLMOHHbBIX MMMYIIbCOB

BHeLwHs1a n3onsaumsa n3onsiTopoB B CYXOM COCTOSIHUM, a AN U30NATOPOB KaTeropun pasmelleHust 1 - Takke nog AoOXOEM
OOJKHA BblAEPXKUBATL HaNPSXKEeHUs1 KOMMYTaLUMOHHbBIX MMMNYNbCOB, YKa3aHHble B Tabnuue 4 (rpada 10).

12.3 TpeboBaHus K N30M514MM N30NATOPOB NPU NEPEMEHHBIX HaNPSXKEHUAX

12.3.1 BHYTPEHHSIA U30nsAumMsa U30NSTOPOB, B T.4. M30MALKA BBOAOB B TpaHCHOPMAaTOpbl, peakTopbl U annapaTthbl AoJhKHA
BblAEPXMBATb OOHOMUHYTHbBIE HaMNPSPKEHUS, yKa3aHHble B Tabnuuax 2 (rpadpa 6), 3 (rpadha 14), 4 (rpada 16) n 5 (rpadcha 4).

12.3.2 BHYTpeHHSAS M30NAUMs BBOAOB B CUMOBbIE TpaHCOpPMaTopbl U LYHTUPYIOLWME PeaKkTopbl KNacCoB HanpsikeHUs
110 kB v Bbile [JoSkHa BblAepXKMBaTb WCMbITAHWE OSIMTENIbHBIM NepeMeHHbIM HanpshkeHeM 3HavyeHueMm, paeHbIM 1,5

Uyep! 3 -

HanpsikeHne AomkHO ObiTb NMaBHO MOAHSTO OO HOPMUPOBAHHOMO 3HAYeHMWs!, a 3aTeM Bblaep)kaHo B TeueHue 0,5 4 BHe
3aBMCUMOCTU OT €ro 4acToTbl; MpW 3TOM AOIMKHO NPOBOAUTLCS W3MEPEHME MWMHTEHCUBHOCTU YaCTU4YHbIX paspsiaoB B
cootBeTcTBUM ¢ [OCT 21023.

M3onsuma cuvMtaeTcs BbiAepXKaBLUEW UCMbITaHWe, eCNU MHTEHCUMBHOCTb YacCTWMYHbIX paspsiaoB BO BPEMS BbIOESPXKKM
HanpskeHnsa He npeBbicuna 3HavyeHusa 10-11 Kn.
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12.3.3 BHelwHsin m30onsauusi M30MATOPOB [OMKHA BblOepXMBaTb B CyXOM COCTOSIHUWM, a W30MsTOPOB KaTeropuu
pa3melleHuss 1 - Takke Nos OOXKOEM OLHOMMUHYTHbIE HaMNpPsKEHWs, yKa3aHHble ANs U30MSTOPOB, KPOME LUMHHBLIX OMop, B
Tabnuuax 2 (rpadbl 6 1 9), 3 (rpada 14), 4 (rpaca 16) n 5 (rpadbl 4 1 6), a 4NA WKMHHBLIX ONop - B Tabnuuax 2 (rpadbl 6 1 9),
3 (rpadha 14) n 4 (rpacpa 16).

12.3.4 Wsonauusa BBOAOB, YKasaHHbIX B 12.1.2, OJomkHa BblOEpXXUBATb B CYXOM COCTOSIHUW, a BBOAOB KaTeropumu
pasmeLleHuns 1 - Takke nog AOXAEM OAHOMUHYTHbIE HaNpsXKeHWs1, ykasaHHble B Tabnuue 6 (rpadha 3).

13 TPEBOBAHUA K U30ONALUUN TEPMETUYHbBIX KOMMNJEKTHbIX
PACMPEQENUTENBHbIX YCTPOUCTB (KPY3) C YACTUYHOMN UINU NMONHON
U3ONALUMEN MABHbIX LIEMEW FA30M (MO COCTABY HE COBMAOAIOLLUM
C BO3YXOM NMPU ATMOC®EPHOM AABJIEHUN) KINACCOB HAIMNPAXEHUA
OT 110 4O 750 KB

13.1 N3onaumsa rnasHbix uenen KPY3

13.1.1 Usonaumsa otHocuTensbHo 3emnn KPY3, a Takke usonauusa mexagy nontocamu KPYS TpexnontocHOro NCnonHeHus
OOMXKHa BblAEpXMBaTb UCNbITaTeNbHbIE HanNpPshKeHWs NOMTHOro rPO30BOro UMMynbca no Tabnuuam 9 (rpada 2) n 10 (rpada 2).

13.1.2 MN3onauusa aneKkTpoMarHUTHbIX TPaHCHOPMaTOpPOB HanpsbKeHWs AOMmkKHa OblTb UCNbITaHa TakKe HanpsbkeHuem
Cpe3aHHOro rpy3oBoro umnynbca. [MpyM 9TOM 3HAYEeHUA MWCMbITAaTEeNbHbIX HanpsKeHW Cpe3aHHOro rpo3oBOro MMMynbca
OOJSKHbI ObITb paBHbl 3HAYEHUSAM UCTIbITATENbHbBIX HANPSXXEHMI NOMIHOrO rPO30BOro MMMYNbCa, ykazaHHbIM B 13.1.1.

13.1.3 M3onaums mexagy KOHTakTaMu OAHOro M TOro e Momca BblKNoYaTenen u pasbeguHuTenen npu OTKIYEHHOM
NonoXeHun annapaTta [OSPKHa BblAepXMBaTb UCMbITATENbHBIE HAMPSHXKEHUS MOMHOro rpo30BOro MMMynbca no Tabnuuam 9
(rpadpbl 3 1 4) n 10 (rpada 3).

13.1.4 WN3onaumna oTHocutenbHo 3emnun KPY3 knaccoB HanpsbkeHus ot 330 go 750 kB pgomkHa BblaepxuBaTb
ncnblTaTenbHbIe HAMPSXeHUs KOMMYTaUMOHHOro nMmnynbsca no Tabnuue 10 (rpada 4).

13.1.5 M3onaums Beoaa "Bo3gyx- aneras" B KPY3 knaccos HanpsikeHust ot 330 go 750 kKB B cyxom cocTosiHuu, a ansg
BBOJA KaTeropum pasmelleHus 1 Takke noj AoXKAEM OOSPKHA BbAEPXMBaATb UCMbITATENbHbIE HANPSHKEHUsT KOMMYTALMOHHOIO
umnynbca no tTabnuue 10 (rpadcha 4).

13.1.6 Usonauma mexay KOHTakTaMu OOHOrO U TOro »Ke Nosiioca BbIKNoYaTenen n pasbeauvHuTeNen, BCTpanBaeMblX B
KPYQ3, knaccoB HanpsbkeHuss ot 330 go 750 kB, npu OTKMOYEHHOM MOSMIOXEHUW annapaTta, AOMKHa BblAepXMBaTb
UcnbITaTesbHble HANPSXKeHNS KOMMYTaLMOHHOIO nMnynbca no Tabnuue 10 (rpada 5).

13.1.7 Usonaumsa otHocuTensbHo 3emnun KPY3, a Ttakke usonauusa mexagy nontocamu KPYS TpexnontocHOro NCnonHeHns
OOIDKHa BbIAEPXMBaTb MUCMbITaTeNbHbIE KPaTKOBPEMEHHbIE (OOHOMWHYTHbIE) MEPEMEHHbIE HanpsKeHusi, yKasaHHble B
Tabnuuax 9 (rpadpa 5) n 10 (rpadbl 6 1 7).

13.1.8 UN3onsauma Beoga "Bo3gyx-anera3" B KPY3J knaccos HanpsbkeHus ot 110 go 220 kB B cyxoMm cocTosHuM, a ans
BBOAA kaTeropum pasmelleHuns 1 Takke W nog OOXAEM [OSDKHA BblAEpXMBaATb MCMbITATENbHbIE KPaTKOBPEMEHHbIE
(oAHOMUHYTHBIE) NepeMeHHble HanpsxeHus no Tabnuue 9 (rpada 5).
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Tabnuua 9 - HopmunpoBaHHble ucnbiTatenbHble HanpsbkeHnsa KPY3 knacco HanpsikeHns ot 110 go 220 kB

McnbiTatenbHoe HanpsikeHne
Knacc MOSHOroO rPO30BOro UMMNyJibca KpaTKoBpeMeHHoe (O4HOMUHYTHOE) NepemMeHHoe
HanpshKeHns
OTHOCUTENBHO Mexay OTHOCUTEIbHO mMexay
3eMnn u mexay KOHTaKTamu 3eMnn U Mexay KOHTaKTamm
nontocamm nontcamu
BbIKHO- pasbeau- BbIKHO- pasbeau-
yarenen HUTenen yarenen HUTenen
1 2 3 4 5 6 7
110 550 630 230 265
150 750 860 325 375
220 950 1050 395 460

B knnoBonbTax

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HOpMaTUBHO-NPABOBBIX Y HOPMATUBHO-TEXHUYECKUX LOKYMEHTOB


http://docs.cntd.ru/

FOCT 1516.3-96 OnekTpoobopyaoBaHne nepeMeHHOro Toka Ha HanpsikeHus oT 1 go 750 kB. TpeboBaHus K aneKkTpuyeckon CtpaHnuua 47
MPOYHOCTY U30NALMM
FOCT om 07 anpensi 1998 e. Ne 1516.3-96

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT 1516.3-96 SnekTpoobopyaoBaHue NepeMeHHOro Toka Ha HanpsixeHust ot 1 go 750 kB. TpeboBaHUs K aNeKTpUYECKo NPOYHOCTU N30NALMK

FOCT om 07 anpensi 1998 e. Ne 1516.3-96

Ctpanunua 48

Tabnuua 10 - HopmmnpoBaHHbIe ucnbiTatenbHble HanpsbkeHna KPY3 knaccos HanpsikeHust oT 330 go 750 kB

HcnblTaTensHoe HanpsxeHne
Knacc MOMHOro rpPO30BOro KOMMYTaLMOHHOro KpaTKkoBpeMeHHoe (O4HOMMUHYTHOE)
Hanps- uMnynbca uMmnynbca nepemeHHoe
XKeHus
OTHOCUTENBLHO 3eMSN
OTHOCU- Mexay OTHOCU- Mexay KPY3 | wnameputenbHbie mexay
TenbHO KOHTaKTamu TenbHO KOHTaKTamu TpaHccopmaTopbl 1 KOHTaKTamm
3eMnu | BbikMYaTenen n | 3eMnn | BblknoyaTenen un BBOAbIl, UCMbITHI- | BbIKMOYATEnen n
pasbeauHuTenemn pasbeauHuTenemn BaeMble OTAeNbHO |pasbeanHuTenen
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 2000 830 880 1240
(1360+640)

B knnoBonbTax
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13.1.9 WM3onauma mexagy KOHTakTaMuM OZHOrO M TOro >Ke Mofca BbIKMYaTeneni WM pasbeguHuTenen OormkHa
BblAEPXMBATb MUCMbITATENbHbIE KPAaTKOBPEMEHHbIE (O4HOMMWHYTHbIE) NEPEMEHHbIE HanpshXkeHus no Tabnuuam 9 (rpadbl 6 1 7)
n 10 (rpacba 8).

13.1.10 N3onsauua rmaeHbix uenen KPY3 gormkHa BblgepXuBaTb UCMbITAHNE NEPEMEHHBIM HaMNPsHKEHMEM C U3MEPEHNEM
YaCTUYHbIX pa3psA0B COrnacHoO ykasaHusm 4.10.

M30onsumio  cuMTaloT BbiepKaBLUEN WUCMbITaHWE, €CNN MHTEHCUMBHOCTb YacCTU4YHbLIX paspsagoB nNpu HanpsbkeHun 1,1
Uyp/+3 He npesbicuna sHadenms 10 -1t Kn.

13.1.11 N3onsauns Beogos KPYS gomkHa yooBneTBopaTb TpeboBaHNsIM K CTOMKOCTU B OTHOLLEHUKU TensnoBoro npobos, a
ansa BeogoB "Bosayx-aneras" B KPYO kateropuu pasmelleHus 1 - Takke K AnvHe nyTu yTeukn BHewHen naonsauum no FOCT
9920.

13.2 WN3onauua uenen ynpasneHusi, BcrnioMoraTenbHbiX uener KPY3 un BTOpMYHbBIX OBMOTOK M3MepUTENbHbIX
TpaHchopmaTopoB

13.2.1 TpeboBaHMA K 3NEKTPUYECKON MPOYHOCTU U3ONALUN BTOPUYHBIX OBMOTOK TPaHCOPMAaTOPOB HaMpsXeHus wu
TpaHcgopmaTopos Toka - o FOCT 1983 nOCT 7746.

13.2.2 M3ongaums uenen ynpasneHuss n BcnoMoraTenbHblX uenen KPY3 OTHOCUTENbHO 3eMnn JOSbKHa BblAepXuBaTb
ucnbiTaTenbHOe KpaTkoBpeMeHHOE (OAHOMUHYTHOE) NepeMEHHOE HanpsiXXeHne CornacHo ykasaHnam 4.14.

13.2.3. MexayBuTkoBas u3onauus OBMOTOK 3MeKTpoMarHUToB B uenax ynpaeneHus KPY3S (kpome BKMHYEHHbIX BO
BTOPUYHYIO Lienb TpaHcopmaTopoB Toka) AOMKHa BblAepXuBaTb B TedeHne 1 MWH ucnbiTaTenbHOe KpaTKOBpPEeMeHHoe
NnepemMeHHoe HanpsbkeHne, NPUNoXeHHoe Mexay BbiBogamu obMOTOK U paBHoe 3,5 7, - Ana 06MOTOK NepemMeHHOro Toka u
2,57, - Ana obMOTOK MOCTOSIHHOrO TOKa, e I, - HOMWHAlNbHOE HanpshkeHue BCroMoraTenbHbIX Lenen u uenew
ynpasneHus.

13.3 Bugbl ncnbitaHnmn

13.3.1 UN3onsauua KPYD pomkHa nogsepratbCs TMMOBLIM U MPUEMO-COATOYHbIM UCMbITAaHUAM Mo Tabnuue 11, a Takke
NCNbITaHUSIM NOCIe MOHTaXka Ha MecTe YCTaHOBKW.
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13.3.2 TvnoBble MCMbITAHWUA LOMXKHbI NPOBOAMTLCA B MOSHOM 00beme npu ocBoeHun npoussoactBa KPYJ, a Takke B NOMHOM OObeME WM YaCTUYHO MpPU M3MEHEHUSX

KOHCTPYKUUKN, MaTepmnanoB U TeXHONOINn, eciim 3T USMeHEHNA MOTyT UBMEHUTb ANTEKTPUYECKYHO MPOYHOCTb U301ALUN.

13.3.3 lNpuemo-caaToyHbIM MUCMbITAHUAM OOSMKHbI nogsepraTbea kKaxaoe KPYD unu kaxgas ero a4enka, nosoc, OTAENbHbIA MOAYb UM TPaHCMOPTHLIA BMOK, COCTOAWMI U3

O[HOTO USIN HECKOSBbKUX MoLYyNen.

Tabnuua 11

HanmeHoBaHue ncneiTaHus

Bug ucnbiTanus

[MyHKT cTaHgapTa

TMnoeoe npuemo- | TpeboBaHui MeTO4oB
coato4yHoe MCnbITaHWN
1 2 3 4 5
1 WcnbiTaHne 3nekTpuyYeckom MPOYHOCTM M3oNALMn
rnasHbix Lenen KPY3 HanpsikeHnem:
a) NOMHOro rpo30BOro MMMynbca + - 13.11, 13.4.3,13.5
13.1.3

0) Cpes3aHHoro rPO30BOro uMnyrnbca (ana + - 13.1.2 13.4.4,13.5
3NEKTPOMarHUTHbIX TPaHCHOPMaTOPOB HaMPSKEHNS )
B) KOMMYTaLMOHHOIO MMMyrbca:
- B cyxoM cocTosiHumn ana KPY3 330-750 kB; + - 13.1.4-13.1.6| 13.4.5, 13.5
- nog poxaem (ana  BBojoB  "Bo3gyx-aneras” + - 13.1.5 13.4.2
KaTeropuu pasmeLleHusi 1)
r) KpaTKOBPEMEHHBIM (OLHOMUHYTHBIM) NEPEMEHHbBIM:
- B CYXOM COCTOSIHUY; + + 13.1.7-13.1.9( 13.4.6, 13.5
- nog poxgem (ons BBOO4OB  "BO3AyXx-aneras” + - 13.1.8 13.6.4,
KaTeropuu pasmeLleHusi 1) 13.4.2
[) NepeMeHHbIM, C UI3MEPEHMEM HYaCTUYHbIX Pa3psaoB + + 13.1.10 13.4.7
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2 VicnbiTaHne 3neKTpUYECKOM NPOYHOCTU W30MSLUMK + + 13.2.1-13.2.3| 13.4.6, 13.6,
Luenen ynpasneHusa 1 BcnoMmoraTenbHbix uenen KPYJ, 13.6.4
BTOPMYHbIX obmoToK N3MepUTENbHbIX
TpaHccopmaTopoB KpaTKOBPEMEHHbIM

(O,EI,HOMI/IHyTHbIM) nepemMeHHbIM Hanps>XxeHmnem
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13.3.4 VcnbiTaHne KPY3 nocne MoHTaXxa Ha MecTe YCTaHOBKW NPOBOAAT UCMbITAaTENbHbIMU HAMPSXKEHNSMU:

a) ana KPY3 knaccos HanpsikeHunst oT 110 go 220 kB - kpaTkoBpeMEHHbIM (OAHOMWHYTHBIM) NEPEMEHHBIM HanNpPsXXEHNEM,
paBHbiM 80% HopmupoBaHHoro B 13.1.7;

©) ona KPY3 knaccos HanpskeHnsa oT 330 go 750 kB - kpaTkoBpeMEHHbIM (OAHOMWHYTHBIM) NEPEMEHHBLIM HanpPsXKEHUEM,
paBHbiM 100% HopmupoBaHHoro B 13.1.7, nnu HanpsbkeHneM KOMMYTaLUMOHHOro uMnynbca, pasHbeiM 80% HOPMUPOBAHHOTO B
13.1.4.

o w»n nocne wucnbiTaHWs KpaTKOBPEMEHHBIM (OAHOMWHYTHLIM) MEPEMEHHBIM HaMpPSXKEHWEM UMW HanNpshKeHnem
KOMMYTaLMOHHOIO UMMybCa [AOMKHO MPOBOAMTLCS WUCMbITAHWE MNEPEMEHHBIM HanpsPKeHWEM C M3MEPEHMEM YaCTUYHbIX
paspsigos no 13.1.10.

13.4 O6wme ykaszaHms No meTogam UCMbITaHUR

13.4.1 TunoBble M NpUEMO-CAATOYHbIE UCNbITaHMA wm3onsaumm KPY3D OomkHbl NPOBOAMTLCA MNPUM HOPMUPOBaHHOW
MUHUManbHOW pabo4yel NNOTHOCTM anerasa.

McnbiTaHns nocne MOHTaxa Ha MecTe YCTaHOBKM [OIDKHbl MPOBOAUTBCA MNpWM MAOTHOCTU 3nerasa He Huxe
HOPMWPOBAHHOW MUHMManbHON paboyen NNOTHOCTMY.

HOpMMpOBaHHOG 3HaYeHne MWHUMAanbHON paGoqeﬂ NNOTHOCTU  3neras3a YyKa3blBaeTcA B CTaHgapTax Ha
3]'IeKTp0060py,D,OBaHMe KOHKPETHbIX TUMOB.

13.4.2 MprBeaeHne ncnbiTaTeNbHbIX HANPSKeHU K aTMOCGEPHbIM YCIOBUSM MPU UCMbITAHUM AOMMKHO OCYLLECTBNSATLCA
TOMbKO NPW UCMbITAHUM 3NEKTPUYECKON NPOYHOCTY U30MSALMM BBOAOB "BO3ayX-aneras"”.

MpuBeaeHne aaBneHus anerasa B 06bekTe UCNbITaHWs K TEMMNepaType OKpyXKatoLLero Bo3ayxa Bo BpeMsl UCMbITaHUS - NO
FOCT 1516.2, pa3gen 4.

13.4.3 Tpu wucnbiTaHun wu3onaumm rnaeBHbiX Uenen KPYQY HanpsbkeHMem MOofHOro rpo3oBOro MMMynbca [OOSMKEH
NPUMEHSATLCA MeTod 15 MMNYNbCOB C NPUNOXEHNEM UMMYILCOB MOSIOXUTENBHOM U OTPULATENBHON NONSPHOCTEN.

13.4.4 Tpn WCMbITAHUN M3ONALMU TPaAHCHOPMATOPOB HAaMPSKEHUS HaMPSKEHUMEM CPe3aHHOro rpo30BOro MMMysbca
JOJKEH NPUMEHSTLCS METOA TPEX UMMYIbCOB C MPUIIOKEHUEM MMMYSIbCOB MONOXUTENBHOM U OTpMLATENIbHOM NONSPHOCTEN.

13.4.5 Tpn wncnbiTaHnm wmsonsaumMm rnaeHbix uenen KPYD HanpsikeHMeM KOMMYTaUMOHHOro uMmnynbca AOSKeH
NPUMEHATbCS MeToAd 15 MMMynNbCOB C MPUIOXEHWEM WMMYMbCOB MNOMOXWUTENBbHOW W OTpULATENbHOW NONApPHOCTEW, 3a
nucknioveHmem BBoda "Bo3agyx-aneras" B KPY3J kateropum pasmelleHuss 1, KOTOpbIA AOSMKEH WCNbITbIBATLCA B CYXOM
COCTOSIHUM MMMNYNbCaMy MONOXUTENbHOW MOMAPHOCTU, a NoA AO0XAEM - UMMYNbCaMu MOMOXWUTENLHON U OTpUUATENbHON
NoSNIAPHOCTEN.

13.4.6 MNpu ncnbiTaHM N30NSUMM TNABHLIX Lienen, uenen ynpasneHns n BcnomoratenbHblx Lenen KPYD 1 BTOPUYHbIX
0BMOTOK M3MepUTENbHbLIX TpaHCHOPMaTOPOB KPaTKOBPEMEHHBLIM NEPEMEHHbLIM HanpsPkeHUeM AOSHKEH MPUMEHATLCA MeTon
NPUNOXEHNS1 OAHOMUHYTHOMO HaMNpPsKEHMS.

13.4.7 VcnblTaHne nepeMeHHbIM HanpsKeHMEM C U3MEPEHNEM YaCTUYHbIX Pa3psiAoB AOMKHO NPOBOAUTLCS:

a) Npy TUNOBOM MCMbITAHWM - Ha NONTHOCTbLIO cobpaHHoM KPYD nnu Ha ero TpaHCnopTHbIX 6oKax;

©) npu nNpuemo-caaToMHOM MCMbITAHUM - Ha MOMHOCTbI cobpaHHoM KPYQJ, TpaHCMOpTHbIX Onokax, Mogynsax unu Ha
oTaenbHbIX anemeHTax KPY3.

TunoBoe ncnbiTaHne nepemMeHHbIM HanpaXeHnem ¢ nsmepeHnem 4aCcTtuiHbiX pa3pagos no 13.1.10 posrmkHo npoBOAUNTLCA
nocrne MCnNbITaHUA ANEKTPUYECKON MPOYHOCTU U3ONALNN HANPSXKEHNAMU MPO30BbLIX NMMNYbCOB, KOMMYTaLUNOHHbBIX NMNYbCOB
N KpaTKOBpPEMEHHbLIM NepeMeHHbIM.

13.5 CxeMbl 1 YCNOBUS NPUMNOXEHNA UCNbITaTENbHbBIX HANPSXXEHUN NPU UCTIbITAHUN U3ONSALMY MaBHbIX Lenen

13.5.1 an ncnblTaHM N3onaunm OTHOCUTENbHO 3EMJIN UCMbITaTeIbHOE HanpsaXeHne OOJMKHO NpUKnagbiBaTbCA K BbiBOAY
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(BbIBO,EI,aM) rMaBHOM LENM Kaxgoro nosntca, a obonodvka - 3asemnatbes. McnbiTaHve KOMMYTaUMOHHbIX annapaTtoB (33
NCKn4yeHnem 3a3eMJ'IMTeJ'Iel71) OOJDKHO npoBOAUTLCA NPWU  BKIMHOYEHHOM W OTKIMKOYEHHOM MOJIOXKEHUAX, npu4emMm npu
OTKIMIOYEHHOM MOJI0XKEHUN UCNbITaTelIbHOE HaNpsAXXeHne OOJNKHO NpuKnaabiBaTbCA OAHOBPEMEHHO K oboum BbIBOgaAM OOHOro
N TOro e nosntoca. VicnbiTaHne 3aszemMnutenen 4OSMKHO npoBOANTBLCA TOJIbKO MPU OTKIMKOYEHHOM MOJIOXKEHUWU, a HanpsXXeHune
npuknaabiBaTbCA TOJIbKO K HEe3a3eMJTIeHHOMY BbIBOAY.

13.5.2 /cnbiTaHne m3onsuMM Mexay noncamMu AOMMKHO MPOBOAUTLCS B Clydae pacriofioXeHUst BCeX Tpex MoJiocoB B
oHown obLen o6onoYke.

VcnbiTatensHoe HanpsXeHne OOJNKHO NpuknaabiBaTbCA Noo4YepeqHO K BbiIBOAAM KaXXAoro nostca, a BbiIBOAbl OCTaAsIbHbIX
MOSOCOB M MX 000MOYKM AOMKHbI 3a3EMNATHCS.

KomMMyTaunoHHbIe annapaTtbl OMMKHbI UCMbITbIBATLCA C y4eToM TpeboBaHui 13.5.1.

13.5.3 Ecnu B coctaB KPYQ3, ero nontocos, a4eek nnm ONOKOB BXOAST 3NEMEHTbI (M3MepuUTerbHble TpaHcopmaTopbl
HanpsbkeHns, kabenbHble BBOAbI, BBOAbLI "BO3ayx-aneras" unu "Macno-aneras"), MakeTbl KOTOpbIX Oblfin paHee WCMbITaHbI
OTAENbHO, TO AonyckaeTcs ucnbiTaHus mnsonsaumm KPY3, ero nomocos, sideek nnm GrokoB NpoBoaMTb 6e3 nepevmcrneHHbix
BblLLe 3NIEMEHTOB. YCMOBUS NPOBEOEHUS STUX UCMbITAHWI OOSMKHbI yCTaHaBnuBaTbCsl B cTaHAapTax Ha KPYJ KOHKpeTHbIX
TUMOB..

13.5.4 BTOpnYHble 0OMOTKM TpaHCOPMATOPOB TOKa AOMKHbI ObiTb MPU UCMbITAHUM N30NALMN TNABHOW LIENM 3aMKHYTbI
HaKopOTKO U 3a3eMIIEHbI.

13.5.5 YcTtponctBo Anda 3awuTbl OT MEpPeHanpsPkeHUn Ha BpemMs UCNbITaHMN U30NAUMW [MaBHOW Uenn OO0SMKHO
OTCOEAMHATLCS NN BbIHUMATBLCHA U3 OObEKTA UCMbITAHWIA; MPU 3TOM AOMKHO 06ecneynBaTbCa COXpaHeHne peanbHon opmbl
3NEKTPMUYECKOro nonsi.

13.5.6 WcnbiTaHne wusonaunm MexXxay pPasOMKHYTbIMM KOHTakTamu BblKMoYaTenenm w pasbeauHuTenen OOSMKHO
npoBoAnUTbLCA No cnegyrLlnm cxemam:

a) €CIMin  ucnbiTaTesibHOe HanpsaxXeHne Mexay KOHTakTaMu annapaTtoB paBHO UCMbITATENIbHOMY HanpaAXeHuto
OTHOCUTEJIbHO 3eMJIN, TO UCNbITaTeslbHOE HaNpsAXXeHne npuknaabiBaeTcAd K 0OqHOMY U3 BbiIBOAOB (I'Ipl/l TUNOBbIX UCMbITAHUAX - K
KaXXaomy 13 BblIBOAOB nooqepe/J,Ho), a pyrown BbIBOA U obonoyka 3azemnaTcs;

6) €CIn ncnbltTateNnibHOE HanpsaXeHne Mmexay KoOHTaktaMu annapaTtoB Bbille UCNbITaTENIbHOro HanpsAXXeHna OTHOCUTESTbHO
3eMInun, To:

- Ansa annapatoB knaccoB HanpshkeHust ot 110 go 220 kB k ogHOMY 13 BbIBOAOB (MPY TUMOBbLIX UCMbLITAHUSX - K KXKOOMY
13 BbIBOJOB MOOYEPESHO) NPUKIAAbIBAETCS HaMNpshKeHWe, paBHOE UCTbITaTENbHOMY HamnpsKEHWI OTHOCUTENbLHO 3eMnu, a K
OPYromy BbIBOOY - MEPEMEHHOE HanpsikeHue, caoBuHyToe no ase Ha 180 anekTpuyeckux rpagycoB (Npu MCMbITaHUM
KpaTKOBPEMEHHBIM MEPEMEHHBIM HaMNpPsKEHNEM) UMW CUHXPOHU3MPOBAHHOE (MPU UCTLITaHUM HaMNPSHKEHUSMWU TPO30BbIX U
KOMMYTaLMOHHBLIX UMMYNbCOB) MO OTHOLUEHWIO K HAMPSPKEHMIO HA MEPBOM M3 BbIBOAOB Tak, YTOObI MeXAy KOHTakTamu Obino
NPUNOXEHO HOPMUPOBAHHOE UCTILITATENBHOE HANPSKEHWE;

- 4N annapaTtoB KraccoB HanpsikeHus oT 330 go 750 kB npu ncnbITaHUM HANPSKEHUSIMU TPO30BbIX Y KOMMYTaLMOHHbIX
MUMMYNbCOB K KaXXOOMY U3 BbIBOAOB LOJIKHbI ObITb MPUNOXEHbI HANPSXKEHWs, yKa3aHHble B ckobkax B rpadgpe 3 unu 5 tabnuupl
10. MeHbLUEeE M3 NMPUMNOXKEHHBIX HAMNPSPKEHUIA JOMKHO ObITh NEPEMEHHBLIM, CUHXPOHU3MPOBAHHBLIM MO OTHOLLEHUIO K BonbLuemy
UMMYNbCHOMY HanpshKeHWto, Tak, YToObl Mexay KOHTaKTamy Obiio NPUIOXXEHO HOPMUPOBAHHOE UCMbITAaTENBHOE HanpsKeHUe,
yKkasaHHoe 6e3 ckobok B rpade 3 unu 5 Tabnuupl 10;

- ANsi annapaToB KnaccoB HanpsbkeHus oT 330 Ao 750 kB npu ucnbiTaHUM KpaTKOBPEMEHHbBIM NepeMeHHbIM HanpsikeHneM
K OOHOMY W3 BblBOAOB (MpW TWUMOBbLIX WCMBbITAHWUSAX - K KaKOoOMy W3 BbIBOAOB MOOYEPEAHO) AOMKHO GblTb MPUIOXKEHO
HanpshkeHne, paBHOE WUCMbITATENbHOMY HaNpPsKeHWI0 OTHOCUTESIBHO 3EMNN, a K APYroMy BbiBOAY - NEPEMEHHOE HanpsikeHue,
cOBvHyTOE No pase Ha 180 anekTpMYeckMX rpadycoB MO OTHOLLEHWIO K HAaMPSHKEHWIO Ha NepBOM M3 BbIBOAOB Tak, YTOGLI
MeXay KOHTaKTamu Bbifo NPUOXeHO HOPMUPOBAHHOE UCTIbITAaTENBHOE HaMpsKeHNe.

13.6 Cxembl n YCNOBUS NPUITOXEHUS MCMbITaTENBbHbLIX HaNPs>KeHUW MNpu UCNbITaHUN U30NAUMW Lienen ynpasBneHna u
BCNoMoraTerbHbIX Lienemn

13.6.1 I'IpM MCMbITaHMM U30NALMKN Lenen ynpasneHnss 1 BCroMoraTesibHbIX Lenen UcnbitTatenibHoe HanpsikeHne OOSTHKHO
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ObITb NPUITOXXEHO KO BCEM KOHTaKTHbIM 3aXKMMaM Kaxaomn CGOpKM KOHTaKTHbIX 3a)KMMOB Kaxaon Yactn KPY3, KpomMe 3aXnmoB,
ANEKTPNUYHECKN coeaNHEHHbIX C KOprnyCcoMm. O6onouyka u Kopnyc LLIKad)a 3a3eMnAITCA. ,D,OI'IyCKaeTCFI npu 3TUX UCNblTaHUAX BCE
KOHTaKTHbI€ 3a>XMbl COEANHATb MeXxay cobor.

13.6.2 BTopu4yHble 06MOTKM TpaHCOpMaToOpOB TOKa A0MKHbI BbITb 3aKOPOYEHbI M OTCOEANHEHbI OT 3€MIN, a BTOPUYHbIE
06MOTKM TpaHChOPMaTOpPOB HaMnpsXKEHNUs - Pa3oMKHYTbl. HopmanbHO 3a3eMneHHbIe 3aXKMMbl HEKOTOPbIX 3MEMEHTOB Lenem
(M3mepuTenbHbIX TpaHCOPMaTOPOB, 3NIEKTPOKOHTAKTHLIX MAHOMETPOB) BO BPEMS UCMbITAHUS LOJMKHbI ObITb OTCOEAUHEHBI OT
3a3eMIIEHHOI 000N0YKM, ECMN 3TO NPEAYCMOTPEHO KOHCTPYKLUMEN.

13.6.3 Ecrm B MCMbITYEMOW Lienn yrnpasrieHUst N BO BCMOMOraTtenbHOM Lenu MMeKTCs 3feMeHTbl C HOPMUPOBaHHbLIM
ncnblTatesibHbiIM  HanpaXeHnem meHee 2 kB, TO wvcCnblITaHWe [OMKHO NPoOBOAUTLCA [ABaAdbl B YKa3aHHOW HwxXe
nocnegoBaTesibHOCTU!

a) NpU OTCOEeAMHEHHbIX OT KOHTaKTHbIX 3a)KMMOB 3TUX 3NIEMEHTOB MPOBOAAX CXEMbl - UCMbITATENbHbIM HanpspkeHnem 2
KB;

6) npun noacoegnHEeHHbIX K KOHTakKTHbIM 3aXMaM 3TUX 3JIeMEeHTOB NpoBogax CxXxeMbl - HAaMMEHbLUMM U3 HOPMUPOBAHHbIX
ana 3TUX aNeMeHToB UcnblTaTellbHbIM HaNpsAXXeHneMm.

13.6.4 VicnbiTaHne BTOPMYHBIX OOMOTOK M3MeEpUTENbHBIX TpaHCOPMaToOpPOB U 3a3eMSEMOro BbiBOA4A MNEPBUYHON
obmoTku TpaHcopmaTtopa HanpsikeHust - no FTOCT 1983.

13.7 VicnbiTaHne Ha MecTe yCTaHOBKM
WcnbiTaHne aneKkTpuyeckon nNpovyHocTn nsonsuum KPYQD nocne MoHTaxa Ha MecTe YCTaHOBKW LAOJIKHO MPOBOAMTLCS MO

sayerikam. Bua wmcnbitaTtenbHoro HanpsXXeHna wn Metoa nposegeHunAa ucnbiTaHnAa, B 3aBUCMMOCTU OT UMeloLlerocsa
ncnbliTaTtesibHOro OGOpyﬂ,OBaHMH, [OOJKEeH yKa3blBaTbCA B CTaHAapTax Ha KPY3 KOHKPETHbIX TUMNOB.

NMPUNOXEHUE A
(cnpaBo4HOe)

SALUNTHBIE XAPAKTEPUCTUKU BEHTUIIbHbLIX PA3PAOHUKOB
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ypOBHM n3onauummn 3HeKTp0060pyﬂ,OBaHMﬂ C HOpMarnbHOM M30NAUMEN YCTAHOBMEHbI B HACTOSLWEM CTaHAapTe C Y4ETOM 3alUUTHLIX XapaKTEePUCTUK BEHTUNbHBIX pa3psgHUMKOB Mo

FOCT 16357 ¢ HOMMHarbHBIM HanNPsXKeHUEM, PaBHbIM 3HAYEHMIO KINacca HanpshKeHUs aneKTpoobopyaoBaHUSA, U rpynnbl, ykasaHHoW B Tabnuue A.1.

Tabnuua A.1*

Knacc HanpsixeHus

prnna BEHTUIbHbIX

** [INs CUNoBbIX TPAHCOPMATOPOB - KIACC HaNpsXKeHUs Kaxaon u3 06MOTOK.

anekTpoobopyaoBaHma™**, Buapl pas3psagHUKOB Mo
kB 3NeKkTpoobopyaoBaHMS FOCT 16357

3,610 Bce v

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

110 KPY3 I

150 n 220 Bce, kpome cunoBbIX TpaHCOPMaTOPOB, LUYHTUPYHOLLUX I
peaktopoB 1 KPY3

150 n 220 CwunoBble TpaHcopMaTopbl, LYHTUMPYIOLWMNE peakTopbl U I
KPY3

330 1 500 Bce, kpome KPY3 u anektpoobopyaoBaHus ypoBHSA a *** I

750 Bce, kpome KPY3 u anektpoobopyaoBaHus ypoBHSA a *** KomMB1HUpOBaHHbIE

* Tabnuua He oxBaTbIBAET YPOBHU U30MSALMM INEKTPOOOOPYAOBAHNSA KNACCOB HanpsikeHms 24 n 27 kB
1 HenTpanu obmoTkn BH cunosbix TpaHchopmMaTopoB Knaccos HanpskeHus oT 110 go 220 kB ¢ HenonHow
n3onaumnen HelTpanu, gonyckatollern paboTy ¢ pa3semneHemM HerlTpanu.

*** YpoBHu nsonsumm KPY3 1 ypoBeHb « anekTpoobopynoBaHus kraccoB HanpsikeHust ot 330 go 750
KB onpepeneHbl ¢ y4eTOM XapakTepUCTUK OKCWOHO-LMHKOBLIX OrpaHuumutenen nepeHanpsikeHun (OlMH)
cornacHo TexHnyeckum ycnosusam Ha OlMH.
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NMPUNOXEHUE b
(cnpaBoy4HOe)

AOOMNYCTUMBIE B YCNIOBUAX SKCINYATALIUA 5
KPATKOBPEMEHHbIE NMOBbILWWEHNA HANMPAXXEHUA YACTOTOM 50 I'ldl
Ons 3NEKTPOOBOPYNOBAHUA KITACCOB HAMPAXEHUA OT 110 O 750 KB

b.1 JonycTumble B yCrnoBUSAX 3KCMnyaTauum KpaTKOBPEMEHHbLIE MOBbLILEHNSA HanpsbkeHus YactoTon 50 Iy He [OOImKHbI
MpeBbIlaTb OTHOCUTESNbHLIX 3HAYeHWA (ANs HanpsbkeHus Mexay dasamum uUnu nomocamut Uy g - MO OTHOWEHWIO K
Hanborbluemy paboyemy HamnpsKeHUo; Ans HaNpsbkeHUst OTHOCUTENbHO 3emnn Uy ; - MO OTHOWEHU K HauGonbLuemy
paboyemy HanpsXKeHuto, AeneHHoOMy Ha .f3), ykasaHHbix B Tabmuuax B1 u B2, OHn oTHocaTcs K cregytoulemy

anekTpoobopyaoBaHuio* knaccoB HanpsbkeHus oT 110 go 750 kB c wcnbiTaTenbHbIMY HAMPSHKEHUSIM MO HACTOSILLEMY
CTaHZapTy: CUMNOBLIM TpaHCcOopMaTopam ObLLEro Ha3Ha4YeHUs, WYHTUPYIOLLUM peakTopaMm, TpaHcopMaTopaM HanpshkeHus,
TpaHcopmaTopaMm TOKa, annapataMm TeX BWOOB, Ha KOTOpble pacnpoCTpaHseTcsl HacToAWMWA CTaHOapT, KOoHAeHcaTopam
CBS13M M LUMHHBbIM Onopam.

* YKa3aHHble 3Ha4YeHus1 He pPacnpoCTpaHAKTCA Ha 3]'IeKTp0060py,D,OBaHVIe C YPOBHEM M3onAunnN «.
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B.2 YkazaHHble B Tabnvuax b1 n b2 oTHocuTenbHble 3HaYEeHNsT HANPSXKEHUST PacpPOCTPaHSATCS Takke Ha MOBbILLEHHbIE HANPSHKEHNS!, OTNMYatoLWMecss OT CMHycouabl YacToTbl 50
U 3a c4eT HanoXeHUs rApMOHUYECKNX COCTaBMSAOLWMX HanpsbkeHns. YkasaHHble B Tabnuuax b1 n b2 3HauyeHus HanpsikeHus mexay dasaMmy 1 OTHOCUTENbHO 3eMiv NpeacTaBnsioT
OTHOLUEHME MaKCMMyMa MOBbLILUEHHOIO HanpshKeHUs COOTBETCTBEHHO K aMnnuTyae Hambornbluero paboyero HanpsikeHWst UNn K amnniuTyge Hambonbllero paboyvero HanpskeHus,
AeneHHon Ha 3.

B.3 3HauyeHus JoMyCTMMbIX NMOBbLILLEHUI HANPSXXEHUs Mexay asamu, ykasaHHble B Tabnuue B.1, oTHOCATCS TONMbKO K TpexdasHbIM CUNOBbIM TpaHchopMaTopaM, LUYHTUPYHOLLIMM
peakTopam 1 3MeKTpOMarHWTHbBIM TpaHcopMaTopam HanpshKeHUsl, a Takke K annapaTam B TPEXMOMOCHOM WCMOJNIHEHUU MPU PacMoONOXeHUN Tpex MOMCOB B OOHOM Oake urnu Ha
oaHou pame. lNMpu atom ana annapatos 3HaveHnsa 1,60; 1,70 1 1,80 oTHOCATCS TONLKO K MexaydasHoW BHeLLIHen n3onaumm annapaTtos krnaccos HanpsxeHus 110, 150 n 220 kB.

Tabnuua B.1 - JonycTnMble B yCNOBUSX 3KCMIyaTaLluM KpaTKOBPEMEHHbIE MOBbILLEHNUS HanpshkeHus vYactoton 50 'y ans anektpoobopynoBaHusa knaccos HanpsbkeHus ot 110 go 330
kB BKkntou.

D,onycmmoe noBbllWeHne HanpaxXeHnd, OTHOCUTESIbHOe

Bug anektpoobopynoBaHus 3HaveHue, He 6onee, Npu ONUTENBHOCTY ¢

20 MuH* 20c** 1c 0,1c

d-b] ds [d-b] ps [ bbb [d3| b | ds
CunoBble TpaHcopMaTopbl (aBTOTpaHcopMaTopbI) 1,10 1,25 1,50 (1,90 1,58 | 2,00
WyHTupylolwme peaktopbl U SNEKTPOMarHUTHblE 1,15 1,35 1,50 12,00 1,58 | 2,10
TpaHcdopMaTopbl HaMNPSPKEHUs
Annapartbl, €MKOCTHbIe TpaHcdopmaTopbl 1,15 1,60 1,70 12,20| 1,80 | 2,40
HanpsPKeHUsl, TpaHcopMaTopbl TOKa, KOHAEHCATOopbI
CBS13Y, LUMHHbIE OMNOpbI

* KonnyectBo MOBLILWEHUI HaMNpPsbKeHUst onuTenbHocTbio 20 MMH He AomkHO ObiTb 6onee 50 B TeyeHue
OfHOro roaa.

** Konnm4ecTBo NoBbIWEHWI HanpskeHnss anutensHocTbio 20 ¢ He JommkHO ObiTb 6onee 100 3a cpok cnyxo6bl
3NekTpoobopyAOBaHMS, YKa3aHHbIA B CTaHAapTax Ha OTAenbHble BUAbI 3nekTpoobopyaoBaHust, unu 3a 25 ner,
€CInn CpOoK CnyX0bl He ykasaH. [1pyM 3TOM KONMMYECTBO MOBLILUEHUA HAMPSHKEHUS] HE OOMKHO ObITb Gonee 15 B
Te4yeHue ofHoro roga v bonee AByX B TEYEHNE CYTOK.
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Tabnuua b.2 - [JonycTMMble B YCIOBUSIX 3KCNNyaTauum KpaTKOBPEMEHHbIE NOBLILEHMS HanpsikeHst YacToTon 50 My ansa anekTpoobopyaoBaHua knaccoB HanpsbkeHus 500 n 750 kB

Knacc JonycTumoe noBbILLEeHE HaNPSXXeHUs*, OTHOCUMTENbHOE 3HaYeHne, He
Hanps- Bua anektpoobopynosaHus Bonee, Npy ANUTENBHOCTU ¢ U KONUYECTBE MNOBbLILLEHWI B rof »
XeHus,
kB
t=8vy 3y 1y 20 5 1 20c 1c [ 01c

MUH | MUH | MUH
2200 | <125 | <75 <50 <7 <5 <4 - -
CwunoBble TpaHcdopMaTopbl 1,025 1,05 | 1,075 1,10 | 1,15 | 1,20 [ 1,25 | 1,90 | 2,00

1,025 1,05 | 1,075 1,10 | 1,15 [ 1,20 | 1,25 [ 1,50 [ 1,58

WyHTupytowme  peaktopbl  u| 1,025 1,05 {1,075 1,15 | 1,15 | 1,20 | 1,35 | 2,00 | 2,08
500 |anekTpomarHuTHble
TpaHcdopMaToOpbl HANPsSPKEHUS

Annapartsl, emkocTHble| 1,025 1,05 (1,075 1,15 | 1,45 | 1,20 | 1,60 | 2,20 | 2,40
TpaHcdop-

mMaTopbl HanpsXeHus,

TpaHcgop-

MaTopbl TOKa, KOHAEHCaTopbl
CBA3U, WNHHbIE ONOpPbI

CwunoBble TpaHcdopmaTopbl 1,025 1,05 (1,075] 1,10 [ 1,15 | 1,20 1,25 | 1,67 | 1,76
1,025 1,05 | 1,075 1,10 | 1,15 | 1,20 1,25 | 1,50 | 1,58
750 |WyHTmpytowme peakTopbl, 1,025 1,05 11,075 | 1,10 1,15 | 1,20 1,30 1,88 1,98
annapa-
Thl, TpaHcdopmaTopbl
Hanpspke-

HUA W TOKa, KOHAOeHCcaTopbl
CBA3U, LLUNHHbIE Onopbl

* B yucnurtene ykasaHbl 3Ha4eHUs1 OMYCTUMOTO MOBLILLEHUSI HANPSKEHUs] OTHOCUTENBHO 3eMMKW, B 3HameHaTerne
- Mexay dasamu.
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B.4 Ons cunoBbix TpaHCOPMAaTOpPOB MpU ANWTENbHOCTM BO3AENCTBUS HanpsikeHus 20 C M Bbllle, HE3aBUCMMO OT
npuBeeHHbIX B Tabnuuax b.1 n B.2 3Ha4eHUi, NOBbLILIEHHbIE HAMPSPKEHUS HE OOMKHbI MMETb KPaTHOCTb MO OTHOLUEHUIO K
HOMWHaNbHOMY HanpshKeHUO OTBETBIIEHNA 0OMOTKM TpaHcopmaTopa 6onee ykaszaHHon B TOCT 11677, pa3gen 9.

b.5 [Ina Bbikntoyatenen, He3aBUCUMO OT NpuBeAEHHbIX B Tabnuuax b.1 n B.2 3HayeHMIn, NOBbILWEHHbIE HAMPSKEHUS
OOMMKHbI OblTb OrpaHM4YeHbl npedenamMmu, Npu KOTOpbIX COBCTBEHHOE BOCCTaHABMBAIOLLEECS HanpshkeHWe Ha KOHTaKTax
BbIKNIOYATENA HE NpeBbiaeT 3HavYeHun, ykasaHHbix B TOCT 687 n FOCT 12450.

5.6 Mpu [NUTENbHOCTM MOBbLIWEHWST HAMPSHKEHUS! ¢, MPOMEXYTOMHON MeXxay ABYMsSI 3HAYeHWsSMU ANUTENbHOCTH,
npyBeaeHHbIMM B Tabnuuax b.1 n B.2, gonyctnmoe noBbileHNE HanNpskeHMs JOSMKHO ObITb paBHO yKka3aHHOMY ans 6onbLiero
N3 9TUX 3HAYEHUN ONTUTENbHOCTU.

Mpn 0,1 c <z<05 c AonyckaeTcs NOBbILLEHUE HaNpshKeHus, paBHoe iy, +0,3(L,; -, ), rae Uy, v Upy, - AonycTumble
MOBbILLEHUS HANPSXXEHNSA NP ANUTENBHOCTSX ¢, paBHbIX cooTBeTcTBeHHO 11 0,1 ¢.

B.7 MNMpomexyTok BpeMeHn Mexay ABYMS NMOBbILLEHUSAMN HanpshkeHuss anutensHocTbio 20 ¢; 1; 5 n 20 MuH gormkeH 6biTh
He meHee 1 4, anuTtenbHocTbio 1, 3 N 8 4 - He MeHee 12 4. Ecnu noBbIlEHWE HaNPsKeHUs AnuTenbHOCTbI0 20 MUH MMeno
MecTo OBa pa3a (C 4acoBbIM WMHTEpPBANiOM), TO B TedeHue Onwkanwmx 24 4 MOBbILEHWE HaMNpPsbKeHWst B TPeTUn pas
OOMycKaeTCs NULLb B Criydae, ecnu 3to TpebyeTcsa BBUAY aBapyMnHOW CUTyauun, HO HE paHee YeMm yepes 4 4.

5.8 KonuyecTtBo [omnyckaembix B TeYEHWE roga MOBbILEHUA HanpshkeHWs ykasaHo B Tabnuuax B.1 u B.2 (gns
anutensHocTer 0,1 1 1 ¢ KONMMYECTBO NOBLILLEHWI HANPSXXEHNST HE PErNaMeHTUPOBAHO).

B5.9 3HaueHus, npoaoIKUTENTbHOCTb U KOJTNYECTBO NoBbILLEHNI Hanps>xeHna annternbHOCTbIO 20 MuH 1 6onee nognexar
obsizaTenbHON perncTtpaunn onepaTtunBHbIM NnepcoHariom Ui aBToMmaTu4eCckun.

NMPUNOXEHUE B
(obs3aTenbHoOE)

OLIEHKA PE3YJIbTATOB UCNbITAHUA ONMUTENIbHBIM NEPEMEHHbLIM HAMPAXXEHUEM

B.1 Cunosble TpaHcdhopmaTopbl

B.1.1 Ha cunoBbix TpchcbopmaTopax, noaneXxawmx MnCnbliTaHK AONUTENbHbIM Hanps>XXeHnem, npu ux UcnbiTaHUn
OOHOMUHYTHbIM HanpgdaxXeHnem, nposoguMMomM no TOW e CXeme, YTO M UCMbITaHWe AONUTENbHbIM Hanps>XeHnem, OOoJNKHa
n3MepAaTbCA UHTEHCMBHOCTb 4aCTUYHbLIX pa3pAnoB. On n3MepeHuna OOJKHbl NMPpOBOAUTBCA MNMpU nNogbemMe ucnbliTaTeribHOro
HanpsxXeHna 00 3HavYeHUda HOPMMpoBaHHOINoO OAHOMMUMHYTHOIO U NMpu ero CHWXeHuwu. Hanp9|>|<eHV|e, Nnpn KOTOPOM nsMepsaeTca
MHTEHCMBHOCTb 4aCTUYHbIX pa3pdanoB, AOOJTXHO ObITb paBHO HOPMWPOBa@HHOMY 3HaA4YE€HUIKO WCMNbITaTeNIbHOro AOJINTEJNIbHOro
Hanps>XeHuA.

Ecnu MHTEHCMBHOCTb YaCTUYHbLIX Pa3psiaoB, M3MEPEHHas NMPU CHDKEHUN UCTbITaTENbHONO OAHOMUHYTHOTO HaMpPSPKEHUS,
npeBblaeT HOpMUPOBaHHYHO, paBHyto 3-10-10 Kn*, n npeBbiwaeT Gornee Yem B TpU pasa UHTEHCUBHOCTb, U3MEPEHHYIO MpK

NoAbeMe UCTbITaTENbHOMO HaMpshKeHUs, TO nepen UCMbITaHNEM ANUTENbHbIM HanpshkeHNEM pPeKOMEHYeTCsl MPOBECTU OAHO
WM HECKONbKO CrieayHoLMX TEXHONOrMYECKUX MEPONPUATUIA:

- Nepesanueka macna;

- OTCTOW Macna;

- HarpeB TpaHcdopMaTopa;

- NOBTOpHasi TepMoBaKyyMHasi o6paboTka.

* YkasaHHOe 3HayeHue OTHOCUTCS K MaKCMMalnibHOMY 3Ha4YeHUK KaXylleroca 3apdaa 4YaCTUYHbIX pa3pAnoB corfacHo
OCT 21023.

B.1.2 Ecnu B Havane NPUNOXeHnAa AONMUTEeNIbHOIro HanpaXeHuna Wu3MepeHHada WHTEHCUMBHOCTb 4YaCTUYHbIX pa3pAanoB
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MPeBbICUT HOPMUPOBAHHYI M €CTb MPearnofioKeHWe, YTO Ha pesynbTaTbl M3MEPEHWW okasanu BIWsiHWE MOMEXM, TO
TpaHcopmaTop AO0MKeH GbiTb OTKMOYEH WM AOMKHbI ObiTb MPUHSATLI Mepbl MO CHUXKEHWUIO YPOBHS NMOMEX, MOCne Yero
HeobxoaMMO NPOBECTM UCTbITaHNe HOPMUPOBAHHBLIM ASIUTESNbHBIM HanpskeHneM. Ecnv npyu 3ToM MHTEHCUBHOCTb YaCTUYHBIX
paspanoB He NPEBLICUT HOPMUPOBaHHYLO, TO TpaHcdopMaTop NPU3HaeTCs BbiAepPXKaBLUUM UCTIbITaHuE.

I'IlevleanlAe - Momexn MoryT ObITb 06Hapy>|<eHb| Ha OCHOBaHMN aHanunsa (bOprI HanpsaxxeHna no HeCUHXPOHHOCTU
nomMex C nucnbiTaTesibHbIM HanpsaXeHnewm. Heobxogumo NpPoOBEpUTb, HE CBA3aHO S MOBbILWEHNE U3MEPEHHON NHTEHCUBHOCTU
YaCTUYHbIX pa3pagoB C BIIMAHMEM UCTOYHUKaA NUTaHUA (B 9TOM cCly4ae Heo6XxoouMO NOAKNIOYNTL mMexay BblBOAaMU
ncnblTbiBaeMoro Tpchq)opmaTopa N UCTOYHMKOM MUTaAHUSA CUNOBOW (*)I/IJ'Ipr HWXKXHUX ‘-IaCTOT) nnn paspagoB Ha HaxoaAalwmxca
noJ, BbICOKMM HarnpshkeHUeM aremMeHTax UCnbiTaTenbHOM YCTaHOBKN UITM OCTPbIX KPOMKaX 3a3eMIeHHbIX YacTeun.

B.1.3 Ecnu namepeHHas MHTEHCMBHOCTb YaCTUYHbLIX Pa3psiA0B NPEBbLICUT HOPMUPOBaHHYI0, HO OyaeT He Bbiwe 310 -# Kn,
TO OLEHKa pe3ynbTaToB UCMbITaHUIM JOIMKHA ObITb NpoM3BedeHa B cooTBeTCcTBUM ¢ B.1.4-B.1.9.

B.1.4 PekomeHOyeTCsi Ha OCHOBE cneumarnbHbIX W3MEpPEHWIn OnpeaennTb MecTo (NPOBECTM IoKauMK) WMCTOYHMKA
YaCTUYHbIX Pa3psaoB.

Jlokaumio MCTOYHMKA 4YacTM4YHbIX paspsOoB pPekoMeHOyeTcs MPOBOAWTbL JreKTpuyYeckumn (MeToAoM rpagyvMpoBOYHOWN
MaTpuUbl, KAMEHEHNEM CXEMbI UCTbITAHMS) U aKyCTUYECKUM (€Cnn YyBCTBMTENbHOCTb METOAa AOCTaTovHa Ans NpoBedeHUs!
nokauum) meTogamu.

B.1.5 Ecnu B pesynbtaTte Nokauum MEecTo UCTOYHMKA YacTUYHbIX paspsaoB OyaeT YyCTaHOBIEHO, TO UCTOYHMK YaCTUYHbIX
paspsgoB AOMmKeH OblTb YCTpaHeH, M ero OTCYTCTBME [AOMMKHO ObiTb MOATBEPXKAEHO WCMbITAHMEM HOPMUPOBAHHBLIM
ANUTENbHbIM HanpskeHeM. Ecnu npyu 3TOM MHTEHCUMBHOCTb YacTUYHbIX PaspsifoB He NMPEBLICUT HOPMUPOBAHHOIO 3HAYEHWS,
TO TpaHCOpPMaTOp CYMTAETCH BblAEPXKaBLUUM UCMbITAHKE.

B.1.6 Ecnu B pesynbrate nokauuMuM YCTAHOBSIEHO, YTO WCTOMHUMK YacCTWMYHbIX paspsgoB HaxoguTcs B MecTe, He
npeacTaBnsaoLwLemM onacHOCTU ANS M3onsauuu TpaHcgopmaTopa (Hanpumep, B MecTe ycTaHOBKM BBoAoB obmoTtok HH), To
pekoMeHOyeTCs nMNpUHATb Mepbl MO  YCTPAHEHUIO WCTOYMHMKA YacCTMYHBLIX pas3psgoB  (Hampumep, 3amMeHa BBOLOB,
nepeknyatoLLlero ycTpoucTea 1 Ap.), nocrne 4ero AOMKHO OblTb NPOBEAEHO WCMbITAHWE HOPMUPOBAHHBLIM ANUTENbHbLIM
HanpskeHneMm. Ecnv npyu 3TOM MHTEHCUBHOCTb YacCTUYHbIX pPa3psgoB HE MNPEeBbICUT HOPMUPOBAHHOIO 3HA4yeHus, TO
TpaHcopmMaTop CHMTAETCS BbiAEPXKABLUMM UCTMbITAHKE.

B.1.7 Ecnn MHTEHCMBHOCTb YaCTUYHLIX Pa3psiA0B NPEBLICUT HOPMUPOBAHHOE 3HaYeHue, Ho ByaeT He 6onee 3-10 -% Kn, 10
TpaHcopmMaTop AOMKEH ObITb AOMOMHUTENBHO UCMBbITAH HOPMUPOBAHHLIM ONUTENbHBIM HANpPshkeHNEM B TEYEHUE HE MeHee
2 4. Ecnu npu 3TOM WMHTEHCMBHOCTb YaCTUMYHbLIX pas3psifoB He OyaeT yBenMuMBaTbCs MO CPABHEHMIO CO 3HAYEHUSIMMU,
nony4YeHHbLIMU Npy NpeabiayLem UCNbITaHuK, TO TpaHCOopMaToOp CYMTaAETCH BblAepKaBLUUM UCTbITaHKe.

ECnu MHTEHCUBHOCTb YaCTUYHbIX pPaspsiaoB MPEBLICUT 3HAYEHUS, NMOMyYeHHbIe NPU NpeablayLeM UCMbITaHun, HO byaeT
He bonee 10-% Kn, To gomkHa 6bITb MpoBeaeHa npoLeaypa MeponpuaTuii u nsmepenuii no B.1.8-B.1.9.

B.1.8 Ecnu B pesynbraTe nokaumm MeCcTo UCTOYHMKA YaCTUYHbIX Pa3psaoB He YCTAHOBIIEHO, HO €CTb MPeanonoXeHue,
4YTO MpOBeAEHNE TEXHOMOrMYECKNX MEPONPUATUA MOXET CHU3UTb MHTEHCUBHOCTb YaCTUYHbLIX PaspsnoB, TO AOMKHbI ObiTb
npoBefeHbl OAHO UITM HECKONBbKO TEXHOMOMMYECKNX MEPONPUATUN, yKa3aHHbIX B B.1.1.

,ElOFIyCKaeTCFI nocne nposegeHuna OA4HOro UM HECKOJTbKUX TEeXHOJTOrm4ecCckKmx MepOﬂpMﬂTI/II;I n3mepAaTb MHTEHCUBHOCTb
YaCTUYHbIX pa3paaoB Npu HOPpMUpPOBAHHOM AJIUTENTbHOM HaNpAXXeHUn B Te4eHne BpemMeHun, MeHbleM HOpMUpoBaHHOIO. Ecnn
MHTEHCUBHOCTb 4acCTU4HbIX pa3pAadoB Npn 3TOM He NMpPeBbICUT HOPMUPOBAHHOIO 3Ha4YeHUdA, TO OOJIKHO ObITb npoaoJIKEeHO
ncnblTaHmne TpchcbopmaTopa ANUTENbHbIM HanpsaXeHnem B Te4eHne HOpMnpoBaHHOIo BpeMeHW.

B.1.9 Ecnun HeT ocHOoBaHUN Ansi NPOBEAEHUS TEXHONOMMYECKNX MEPONPUSATUIN NTIMBO OHWU OKasanucb HeahPEKTUBHLIMU (He
NPUBENN K CHUXEHWI0 WHTEHCMBHOCTU YaCTUYHbIX paspsgoB OO HOPMUPOBAHHOMO 3HaYeHWs), TO TpaHcopMaTop OOSTKEH
OblTb OOMOMHUTENbBHO WUCMNbITAH HOPMUPOBAHHBLIM ANMUTENbHLIM HanpsXXeHueM B TeyeHne He MeHee 2 4. Ecnm npu atom
WHTEHCMBHOCTb YacCTU4YHbIX pa3psaoB He OygeT yBenuuMBaTbCs MO CPABHEHUIO CO  3HAYEHUSAMW, MOMYYEHHBIMU MpPU
npeablayLemM ncnblTaHnm, To TpaHcopMaTop CYMTAETCS BblAepXXaBLLUMM UCTbITaHNE.

B.1.10 Ecnn WHTEHCUBHOCTb YaCTUYHbLIX paspsaoB Mpu UchbITaHuM no B.1.9 npeBbICMT 3HaYeHWs, NonyYeHHble npu
npeablaywiemMm ucnoitTaHum, Ho He Byaet Gonee 10-2 Kn, To gomkHa ObiTb MOBTOpeHa npoueaypa naMepeHun U UCNbITaHUM No
B.1.4-B.1.9.
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B.1.11 Ecnn npn BCeX MCMbITAHUSX UHTEHCUBHOCTb YacCTUYHbIX paspsigoB npesbicuT 10 -8 Kn, TO MCTOYHMK YaCTUYHbIX

paspsigoB OOSMKeH ObiTb yCTpaHeH, YTO [OOMKHO ObliTb MOATBEPXKAEHO MNOCHeaylWwmuM WUCNbITaHMEM HOPMUPOBAaHHbLIM
ANUTENbHBIM HanpshKeHUeM.

B.1.12 Ecnn MHTEHCUBHOCTb YaCTMYHbIX PaspsigoB BO BPeEMSA UCMbITaHWS HOPMUPOBAHHBLIM AfUTENbHBIM HanpshKeHneMm
NpPeBbICUT HOPMUPOBaHHYIO, HO OyadeT He Bbiwe 10-% Kn, a 3aTem CHOBa CHM3WUTCA [0 3HAYEHWsl, HE MpeBbILLAOLLErO
HOPMMPOBAHHOE, TO MCMNbITAHWE OOMKHO OblTb MpoAormkeHo 0e3 nepepbiBa A0 TeX MOp, MOKa 3HA4YEHUE WHTEHCUBHOCTU
YaCTUYHBLIX Pa3psifoB, He MpeBbILLAOLEe HOPMUMPOBAHHOE, He OydeT MoMy4yeHo B TeYEHME HOPMWPOBAHHOIO BPEMEHU
BblAEPXKU.

B.1.13 I'Ip|/| OLUEHKe pe3ylibratoB UCNbITaHUA cnyanlele HeperyndapHbie Bbl6pOCbI B NMOKa3aHUAX I'IpI/IGOpOB, HO He Bbllle
10-% Kn, He QOMmXHbI y4nUTbiBaTbCA. B Ccny4ae npesbllIeHnA yKa3aHHOI7I MHTEHCUBHOCTU, UCNblTaHNE OO0JIKHO ObITb npoaonKeHo

B TeYEeHNe HOPMMPOBaAHHOIO BpeMEHU C MOMEHTa nosiBreHus Boelbpoca.
B.2 LLyHTUpYlOLWMeE peakTopsbl

B.2.1 Ecnu B Havane NpUNOXeHUs ONMTENbHOTO HarpsikeHUs U3MEPEHHasi MHTEHCMBHOCTb YaCTUYHbLIX pa3psoB
NPEBbLICUT HOPMUPOBaHHY0, paBHyto 3-10-10 Kn, 1 ecTb NpeanonoXeHue, YTo Ha pe3ynbTaTbl U3MEPEHUIA OKasanu BIMsSIHUE
MOMEXMW, TO peakTop [AOMMKeH OblTb OTKMOYEH M AOMKHbI GbiTb MPUHSATHI MEPbl MO CHUXKEHWUID YPOBHSI MOMEX, MOCHE 4Yero
HeobxoaMMO NPOBECTU UCMbITAHNE HOPMUPOBAHHBLIM ASIUTENbHBIM HanpskeHneM. Ecrnv npyu 3ToM MHTEHCUBHOCTb YaCTUYHBIX
paspsfoB He NPEBLICUT HOPMUPOBAHHOTO 3HAYEHNS!, TO PEAKTOP CHUTAETCS BbIAEPXKaBLUUM UCTbITAHME.

MpumeyaHue - Momexu MoryT GbiTb OGHapyKeHbl HAa OCHOBaHWK aHanu3a (OPMbl HAMPSHKEHWUS MO HECUMHXPOHHOCTU
MoMeX C MCMblTaTesNlbHbIM HanpskeHneM. HeobxoaMmo NpoBepuTb, HEe CBA3AHO M MOBLILLEHWE U3MEPEHHON MHTEHCUMBHOCTU
YacTUYHbIX PaspsdoB C paspsaaaMy Ha HaxoAALMXCS MOA BbICOKMM HampspkeHWeM 3feMeHTax UCMbITaTeslbHOW YCTaHOBKM
(4acTn KoHaeHcaTopHON GaTapeu, OLMHOBKA) UM OCTPbIX KPOMKaxX 3a3eMIIeHHbIX YacTen.

Mpu 3TOM, ecnu ypoBeHb Nomex npesbiwaeT 5:-10 -9 Kn u nomexu oGycrosneHbl nMbo paspsgamy Ha aieMeHTax CXeMbl,

HaXOASALWMXCSA Mo NOSIHLIM UCMbITATENbHBIM HaNPsHXKeHWEM, U HAGMIOAATCS TONMbKO MPY NMOMOXUTENBHON MONSIPHOCTU, MO0
paspsigamMy, BO3HUKAOLWMMM B CUMOBOI Lienn KOHAeHcaTopHON Gatapen cpasy nocre BKIYEHUs] CXembl, U HabntogatoTcs
TONMbKO B 0GMacTu cuHycouabl, GNU3KON K HyM0 HaMpsPKEHWs, TO paspellaeTcs NpodoskMTb UCMbiTaHne 6e3 ux yyeTa, npu
YCMOBWUM, YTO TEXHUYECKM HEBO3MOXHO YCTPaHUTb YKa3aHHbIe MOMEXW.

B.2.2 EcnM WHTEHCMBHOCTb YacCTWYHbIX PaspsgoB MPU UCMbITaHUM HOPMUPOBAHHLIM  ASIATENbHBIM  HAMPsKeHUEM
NPEBLICUT HOPMUPOBAHHOE 3HayeHue, HOo OyaeT He Boblwe 10-% Kn, To pekomeHOyeTcsi MPOBECTV aHanu3 3aBUCMMOCTY

MHTEHCUBHOCTU 4YaCTUYHbIX pa3pAaaoB OT 3HAYeHUA BO3ﬂeI7ICTByIOLIJ,eFO Hanps>xeHua. Ecnu npu 3TOM He 6yp,eT BbldBJ1€Ha
3aBUCUMOCTb OT HanpsaxXeHud, TO peakTop AOOJIKeH ObITb NnoABEPrHyT AOONOJIHUTEJSTIbHOMY UCMbITAHUIO  ONUTES1IbHbIM
Hanps>XxeHnem B Te4dYeHune 1 4. Ecnu npn 3TOM MHTEHCUMBHOCTb YaCTUYHbIX pa3pAdoB HE YBEJIMYUTCA NO CpaBHEHUKD CO
3Ha4YeHneMm, noJjty4eHHbIM npu npeabigywem UCnbiTaHun, To peakTop CHUTAKT BblAepXKaBLUMM UCTbITaHUE.

Ecnu MHTEHCMBHOCTb YaCTUYHbIX Pa3psgoB NPEBLICUT 3HaUYEHUE, MOyYEHHOE NpY NpeablayLeM UCMbITaHnW, HO ByaeT He
6onee 10-#  Kn, To gomkHa ObITb MOBTOPEHA NpoLeaypa U3MEPEHUI 1 UCTIbITaHWI No B.2.2.

B.2.3 Ecnn MHTEHCUBHOCTb YaCTUYHbIX pa3pAaaoB 3aBUCUT OT 3HAYEHUA Bosp,e|7|CTByrou.|,ero HanpsaxXeHua nubo ecnu oHa
npn OOMNOJTHUTENbHOM UCNbITAHUN ONUTENbHLIM HanpsaXeHnem npeBbICUT 10-? Kn, TOo oueHka pe3ynbraTtoB NCnbITaHUN

OommkHa 6bITb Npon3BeaeHa B cooTBeTCTBUM C B.2.4-B.2.6.

B.2.4 EcnuM MHTEHCMBHOCTb YacTU4HbIX pa3psagoB npesbicnT 10-? Kn, HO 6yneT He Bbiwe 10-% Kn, n ecnu ectb

npeanonoxexHune, 4YTo npoBegeHne TexHosrorn4ecknx MepOI'IpVIﬂTVIVI MOXeT CHU3NTb MHTEHCUBHOCTb YaCTU4HbIX pa3pAaaoB, TO
OOJMKHbI ObITb nposeaeHbl 0AHO UM HECKOJ1bKO crneayrmnx TeXHONMorn4ecknx Meponpvam?l:

- Nepesanveka Macna;
- OTCTOM Macna;
- HarpeB peakTopa;

- 3aMeHa UcnbiTaTeslibHOro BBoOAa BbICOKOIo HaNpsAXeHuns,;
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- NoOBTOpHas TepMoBakyyMHasi o6paboTka.

Mocne NPOBeAEHUS TEXHOMNOMMYECKNX MEPONPUSATUA peakTop OOSTHKEeH ObITb MCMbITaH HOPMUPOBAHHbIM AJTUTENbHbIM
Hanps>XXeHnem. Ecnun n3mepeHHad MHTEHCMBHOCTb YaCTUYHbIX pa3pAaaoB npu 3TOM He NpeBbICUT HOPMUPOBaAHHOE 3Ha4YeHue,
TO peaKkTop CHMUTaeTCd BblAepXaBLUUM UCNbITaHUE.

B.2.5 Ecnu HeT ocHoBaHWin ANs NPOBEAEHNS TEXHOMOMMYECKUX MEPONPUATUIA, NGO OHU OKasanucb HeaddEKTUBHLIMM
(He NPYBENM K CHKEHMIO UHTEHCUBHOCTU YaCTUYHbIX PaspsaoB 40 HOPMUPOBAHHOTO 3HAYEHUS), TO peKOMeHAYeTCs UChbiTaTb
peakTop HOPMUPOBAHHLIM ASIMTENIbHBIM  HanpshkeHneM B TedyeHne 6-12 4. lpu 39TOM pekoMeHOyeTcs MNPOBEcTM
XpomaTorpadmyeckmii aHanu3 pacTBOPEHHbIX rasoB 4O M Mocfe WUCMbiTaHus. Ecnv npu 3ToM MChblITaHUM WMHTEHCUBHOCTb
YaCTUYHLIX PaspPAdoB He YBENMMYUTCA MO CPaBHEHWUIO CO 3HAYEHUSIMU, MOSYYEHHLIMU Mpy MNpeablaylieM WCMbITaHUW, To
peaKkTop CYMTaeTCs BblAepXKaBLUUM UCTIbITaHuE.

B.2.6 Ecnv WHTEHCUBHOCTb YacTWUHbIX Pa3psdoB MpWU UChbITaHUM Mo B.2.5 npeBbICUMT 3HayeHue, MOslyYyeHHoe Mpu
npeablaylieM MChblTaHuM, TO UCTOYHMK YaCTUYHbIX PaspsigoB AOIKEH ObiTb yCTpaHeH, YTo AOMMKHO ObiTb MOATBEpXAEHO
NocneayoLLMM UCMblITaHNEeM HOPMUPOBAHHbLIM ASIUTESbHBIM HanpPsHKeHUeM.

B.2.7 Ecnu npn BCeX UCMbITAHNAX UHTEHCUBHOCTb 4YaCTU4YHbIX pa3pAnoB NpPeBbICUT 10-2 Kn, TO MCTOYHMK YaCTUYHbIX

paspsigoB OOSKeH ObiTb yCTpaHeH, YTo [OOMKHO OblTb MOATBEPXKAEHO MNOCHeaylWwmuM UCNbITaHMEM HOPMUPOBAaHHbLIM
ANUTENbHBIM HanpshKeHUeM.

B.2.8 Ecnu MHTEHCMBHOCTb YaCTUMYHbLIX pa3psaoB BO BpPeMsi MPOBEAEHUS UCTbITaHWS HOPMWUPOBAHHBIM ANUTENbHBIM
HanNpsPKeHNEM MNPEBbLICUT HOPMUPOBaHHY, HO OyaeT He Bbiwe 5-10-F Kn, a 3aTemMm CHOBa CHU3UTCHA OO0 3HA4YeHUs, He

npesbllavowiero HopMmmpoBaHHoe, TO UCMNbiITaHWe OOJTXHO ObITb npoaonKeHo be3 nepepbiBa 0O TeX Nop, Noka 3HayveHune
MHTEHCUBHOCTU YaCTUYHbIX pa3pAanoB, He npesBbillakouiee HopMmnpoBaHHOeE, He 6y,u,eT nony4yeHo B Te4eHne HOpMMpoBaHHOIO
BpEeMEHN BbIOEPXKWN.

B.2.9 |-|pl/l OUEHKe pe3ynbraTtoB UCNbiTaHUA cnyanlele HeperynapHbie Bbl6pOCbI B NOKa3aHUAX I'Ipl/l60pOB, HO He Bbille
10-% Kn, He QOMmXHbI y4nUTbiBaTbCA. B Ccny4ae npesbllIeHnA yKa3aHHOI7I MHTEHCUBHOCTU UCMbITaHUA OOJIKHbI ObITb npoaoJKeHbl
B Te4eHne HOPMMPOBaAHHOIO BpeMeHn C MOMeEHTa nodaBIieHnsaA Bb|6poca.

NMPUNOXEHUE T
(cnpaBo4HOe)

TABNLbI UCMbITATENbHbIX HANPSXXEHUW 3NEKTPOOBOPYOBAHUA

Ons yno6ctBa nonb3oBaHust (MpU cnpaBkax) McnblTaTeNbHble HanpsikeHUst 3reKkTpoobopyaoBaHUs C HOpMasibHOM
U3onsauMer cBeAeHbl Hbke B Tabnuubl No BUOAM 3NeKTpoo6opyaoBaHuS.

I'IpM nonb3oBaHuM Tabnuuamn [aHHOro NPUNOXeHnaA HeobxooMmMo y4nUTbiBaThb YKa3aHuUA B TEKCTe CTaHaapTa,
OTHOCALLNECA K 3ﬂeKTp0060pyD,0BaHVIlO COOTBETCTBYHOLLEro snaa.

MeToauyeckme ykasaHus No pa3paboTke YPOBHEWN MCMbITaTemNbHbIX HanpsKeHU anekTpoobopyaoBaHUs Kaxaoro Buaa
AaHbl B [1].
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Tabnuua .1 - HopMmrpoBaHHbIe UCNbITaTENbHbLIE HAMPSKEHUS CUMNOBLIX TPAHCOPMATOPOB C HOPMaribHON N30MsUMEN KNaccoB HanpsikeHns oT 3 go 220 kB

HcnblTaTensHoe HanpskeHne BHYTPEHHeN U BHELLHEN N30nsLumm
anutenbHoe
rPO30BbIX NMMYSILCOB KpaTKOBPEMEHHOE NePEMEHHOE nepemMeHHoe
OAHOMUHYTHOE npu NnaBHOM nogbeme
Knacc | Ypo- Kaxkgoro Tpex, coean- 3axuma
Han- | BEHb JINHEeNHOro HEHHbIX HenTpanu3 BHYTPEHHEN n3onsumm BHELLHeN U3onsAuny (Bo3ayLHbIX | BHYTPEHHe
ps- n3o- | 3axuma (noo- BMeECTe NPOMEXYTKOB) nsonauum
Ke- na- YyepeaHo) NUHENHBIX B CYyXOM COCTOSIHUU
HUS | ymn 3 3aXxumos 1.2}
non- | cpe- NOJSTHBIN non- | cpe- | nMHenHoro Mexay 3aXn- | NMHenHoro | mexay 3aXun- | JNIMHEenHoro
HbIN 3aH- MMMynsLC HbIN 3aH- 3aXnuma | NIMHENHbIMK ma 3aXuma | NIMHENHbI- Ma 3axmnma
nm- HbIN nm- HbIN OTHOCU- 3aKUMaMn | HeunT- OTHOCU- MW 3aXN- | HEWT- 0bMOTKM
nynsc | wum- nynec | wuMm- TenbHO pasHbIX pann4 TenbHO Mamu pann4 | BH oTHoCu-
nynsc nynbc | 3eMnuu dasl 3eMnu pa3HbIX TenbHoO
Opyrmx a3l 3emMnu
obmoTOoK
a 10 10
3 40 50 40 40 50 - 26 - 26 -
5] 18 18
a 20 20
6 60 70 60 60 70 - 34 - 34 -
5] 25 25
a 28 28
10 75 90 75 75 90 - 45 - 45 -
9] 35 35
a 38 38
15 95 115 95 95 115 - 60 - 60 -
5] 45 45
a 50 50
20 125 150 105 125 150 - 70 - 70 -
9] 55 55
a 60 60
24 150 175 - 150 175 - 80 - 80 -
5] 65 65

Hanmeeva B KUIMOBOJIbTax
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Iy [Ins TpexdasHblX TpaHCHOpPMaTopOB.

3} YcnoBusi NnpUMEHEHNs YPOBHEN N30MSLMM yKasaHbl B Tabnuvue 2.

2y [Ina coeAnHEeHHbIX B 3Be3a0y 0OMOTOK C MONHOW U30MsILUER HeNTpanu Npu HEBbIBEAEHHOW HEWTPanu.

65 70
27 170 200 - 170 | 200 - 90 - 90 -
70 80
80 80
35 190 220 140 190 | 220 - 105 - 105 -
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

% [ns coegnHeHHbIX B 3Be34y OOMOTOK KNaccoB HanpsikeHust oT 3 0o 35 kB ¢ monHow usonsuuen HelTpany npu BbIBEOEHHOW HENTpanu u
ansa obMoTok knaccos HanpspkeHus ot 110 go 220 kB ¢ HenonHom nsonsaumnen HemTpanu, gonyckawLlen paboTy ¢ ee pa3seMneHneM.

4 Ona obmOTOK knaccoB HarnpsbkeHus oT 3 Ao 35 kB ¢ nomHowm u3onsauven HemTpanu npu UCMbITAHUU MPUINOXEHHBIM HanpshKeHNneM

OLHOBPEMEHHO C U30oNAUMEn NIMHENHOro 3axuma u gns obMoToK knaccoB HanpsikeHust ot 110 go 220 kB ¢ HenonHown usonauuen HenTpanu,
JonyckatLen paboTy ¢ ee pa33eMIieHUEM.
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Tabnuua .2 - HopMmypoBaHHbIe UCNbITATENbHbIE HAMPSYKEHNSA CUNOBLIX TPAHCOPMATOPOB C HOPMarnbHOM nU3onsaumen knaccoB HanpsbkeHnsa ot 330 go 750 kB

Hanmeeva B KUIMOBOJIbTax

WcnbiTaTeneHoOe HanpsiKeHUe BHYTPEHHEN U BHELLHEN U30nauum
rPO30BbIX KOMMYTaLMOHHOIO MMNyrbca nepemMeHHoe
NUMMYNbCOB
Knacc | Ypo- Kaxgoro anutensHoe
Han- | BeHb | NMHENHOro BHYTPEHHEWN BHELLHEN n3onsumm KpaTkOBpeMeHHoe
ps- n3o- |3saxuma (noo- nsoonsauum (BO3AYLUHBIX OOHOMWHYTHOE
xe- ns- YepenHo) NPOMEXYTKOB) B CYXOM
HUSE | Umn™™ COCTOSIHUN
non- | cpe- | kaxpgoro mMexay KaXkgoro mMexay nuHen- mMexay NMHENHOro
HbI | 3aH- nuHen- NUHEen-  |NNHENHOro| NNHEN- HoOro nnHen- 3axnma
UM- | HbIn HOro HbIMW 3axuma HbIMW 3axuma HbIMU obmoTku BH
nynsc| wWMm- | 3axuma | 3aXkvmamu | OTHOCU- | 3&XUMaMW | OTHOCK- | 3aXXMMaMU |OTHOCUTENBHO
nynec | (noo- pasHbIX TenbHO pasHbIX | TenbHO pasHbIX 3emnu
YyepenHo) ¢as* 3eMnm ¢as* 3emnu ¢as*
a 950 | 1050 850 1275 850 1275 395 525 295
330
6 1050 | 1150 950 1425 950 1300 460 575 295
a 1300 | 1400 1050 1575 1050 1575 570 800 425
500
6 1550 | 1650 1230 1845 1230 1800 630 830 425
a 1800 | 1950 1425 2400 1425 2400 750 1100 635
750
6 2100 | 2250 1550 2550 1550 2550 800 1250 635
* [Ans TpexdasHbix TpaHCOpMaTOpPOB.
** YCcnoBusa NpMMEHEHUS YPOBHEN U30NALNM YKa3aHbl B Tabnuue 4.
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Tabnuua I.3 - HopmypoBaHHbIe UCTbITaTesbHbIE HaMPSXKEHUS ANEKTPOMArHUTHbIX TPAHCOPMAaTOPOB HaMpPsKEHUs1 C HOpMarbHOWM M3onsauune

VcnbiTaTenbHoe HanpskeHne BHYTPEeHHEN U BHELLHEeN N30nsLmm
rPO30BbIX KOMMYyTa- nepemMeHHoe
MMMyJ1bCOB LIMOHHOIo OAHOMMUHYTHOE
uMnyrnbca
Knacc | ypo- | nuHeinHoro saxuma | Tpex,coe- 3axnma B CYXOM B CYXOM non,
Han- | BEHb OTHOCMU- ONHEHHbIX HenTpanuz) COCTOSIHUU 1~ COCTOSAHUMN [OX-
pa- n3o- TeNbHO 3eMIun BMecCTe, nog noxaem aem 4
xKe- ns- NUHENHBIX OTHOCUTESb-
HUA | Uun 3aXNMOB1 HO 3eMnn
nonHeln | cpesa- NOJTHLIN NOnHbIA | cpesaH- OTHOCMU- Mexay OTHOCU-
UMNYNbC | HHbINA UMMynbC | MMnynbc HbIlA TenbHO | hasamu3! | TenbHO
UMMynsc UMMynsc 3eMnum 3eMnm
a 10 10
3 40 50 40 40 50 - 10
9] 24 24
a 20 20
6 60 70 60 60 70 - 20
§] 32 32
a 28 28
10 75 90 75 75 90 - 28
9] 42 42
a 38 38
15 95 115 95 95 115 - 38
9] 55 55
a 50 50
20 125 150 105 125 150 50
§] 65 65
a 60
24 150 175 - 150 175 - 60
9] 75
a 65
27 170 200 - 170 200 - 65
9] 80
a 80 80
35 190 220 140 190 220 -

Hanmeeva B KUIMOBOJIbTax
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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 inst coeanHEHHbIX B 3Be3ly 0OMOTOK C MOMHOW U30NSALUMEeNn HEMTPanu Npu HEBbIBEAEHHOW HEUTpanu.
21 Ins coegnHEHHbIX B 3Be30y 0OMOTOK C MOSTHOW M30NsLMen HEMTpanu Npu BbIBE4EHHON HENTpanu.

31 Ana TpexdasHbix TpaHCHOPMaTOPOB HaNPsHKeHNs KNaccoB HanpsxeHust ot 3 Ao 35 kKB ¢ HenonHon nsonsuuen
HenTpanw.

4 [na TpaHCOpPMaTOPOB HaNPsKEHUsI KATErOPMU pasmeLLeHmst 1.

51 YcnoBus NpUMEHeHNs1 YPOBHEN M30MALUKN yKasaHbl B Tabnuuax 2 u 4.
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Tabnuua .4 - UcnblTaTenbHble HanpsXkeHnst TpaHCOPMaToOpPOB TOKa C HOPManbHOM U3onsaunen

VcnbiTaTenbHOe HanpsiKeHUe BHYTPEHHEN U BHELLHEN U30nsauum
Knacc YpoBeHb rPO30BOr0 | KOMMYTALIMOHHOIO nepemMeHHoe OAHOMUHYTHOE
HanpskeHus | nsonauun™* NMornHoro umnynsca
nmnyneca
B CyXOM B CYXOM COCTOSIHUM noad goxaoem*
COCTOSIHUM 1 nop,
aoxnem*
MacrsiHbIX | KpOMe MacrisiHbIX

a 10

3 40 - 10
6 24
a 20

6 60 - 20
§) 32
a 28

10 75 - 28
§) 42
a 38

15 95 - 38
o 55
a 50

20 125 - 50
§) 65
a 60

24 150 - 60
9] 75
a 65

27 170 - 65
6] 80
a 80

35 190 - 80
o 95

110 - 450 - 200 230 200

150 - 650 - 275 300 275

Hanmeeva B KUIMOBOJIbTax
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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

* AN MmacnsiHbiX TpaHCOPMaTOPOB TOKa KaTeropumn pasmeLleHus 1.

** YCnoBmsa NpMMEHEHNS YPOBHEN U30NALNN YKa3aHbl B Tabnuuax 2 n 4.
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Tabnuua I.5 - HopmypoBaHHble UCTbITaTesbHbIE HAMPSXKEHUs1 PEaKTOPOB C HOpMarbHOWM 3onsauuei

McnblTatenbHoe HanpshkeHne BHYTPEHHEN 1 BHELLHEN N30nsauum
rPO30BbIX UMMYILCOB KpaTKOBPeMeHHOe nepeMeHHoe
Knacc | Ypo- LYHTU- TOKO- | KOMMYTaLMOH- O[HOMUWHYTHOE npu NnaBHOM AnutensHoe
Han- | BeHb pYHOLLUX orpa- | HOro umnynbca nogbeme BHeLHel | nepemeH-
ps- | u3o- HUUK- |  LYHTUPYIOLLMX nsonsaumm Hoe
xe- ns- Balo- peakTopos (BO3OYLLHBIX BHYTPEHHewn
HUs | uun*™ LWMX U | BHYTPEHHEW 1 MPOMEXKYTKOB) nsonaumm
ayro- | BHeLUHen n3o- LUIYHTUPYIOLLIMX LUIYHTY-
racs- naumMmn oTHO- peaKkTopoB B CyXOM |  PYHOLLMX
wnx | CUTEsIbHO 3eEMNN B COCTOSAHUMN peakTopoB
CYXOM COCTOSIHUK
LUYHTUPYIOLLMX 1
Ayroracamx
non- | cpe- | non- OTHOCU- | Mexay | TOKO-|  OoTHo- mexay
Hbll [ 3aH- | HbIA TenbHO | dhasa- |orpa-| cure- dasa-
UM- | HbIA nm- emMoMmn|  Mu*  [HWYKM- nbHO Mn*
nynbc| wuMm- | nynbc Apyrunx Bato- | 3emnu
nynsc obMoTOK LLMX
a 10 10
3 40 50 40 - - 26 - -
6 18 24
a 20 20
6 60 70 60 - - 34 - -
6 25 32
a 28 28
10 75 90 75 - - 45 - -
6 35 42
a 38 38
15 95 115 95 - - 60 - -
6 45 55
a 50 50
20 125 | 150 125 - - 70 - -
6 55 65

Hanmeeva B KUIMOBOJIbTax
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a 60 60
24 - - 150 - - - - -
65 75
a 65 65
27 - - 170 - - - - -
6 70 80
a 80 80
35 190 | 220 220 - - 105 - -
6 85 95
110 - 480 | 550 | 480 - 200 200 200 280 - -
150 - 550 | 600 650 - 230 275 275 320 415 -
220 - 750 | 835 950 - 325 395 395 465 600 -
a 1050 | 1175 850 395 525
330 - - - - -
6 1175 | 1300 950 460 575
a 1425 | 1550 1050 570 800
500 - - - - 425
6 1675 | 1800 1230 630 830
a 1950 | 2100 1425 750 1100
750 - - - - 635
6 2250 | 2400 1550/1675*** 900 1250
* Anga TpexdasHbIX peakTopos.
** YCcnoBuWs NPYMEHeEHNs ypOBHEW M30MsALUMK yKkasaHbl B Tabnuuax 2 u 4.
*** B uyucnutene YykasaHbl 3HA4YeHWst Ons UCMbITAaHUS BHELWWHEW M3onsuum  (BO3AYLUHbIX MPOMEXYTKOB)
LYHTUPYIOLLUX peaKkTopoB, B 3HaMeHaTene - Ansi BHyTPEHHEeN n3onaumm.
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Tabnuua I.6 - HopmypoBaHHble UCTbITaTesbHble HaNPSXKeHUs BbIKMNoYaTenen ¢ HopMarnbHON n3onsauue

McnblTaTensHoe HanpskeHne BHYTPEHHeN U BHELLHEN N30nsumm
Knacc | Ypo- KOMMYTaLMOH-
Han- | BEHb rpPO30BOro NOSHOro HOro umnyrnbsca B OAHOMUHYTHOE
ps- |un3ons- nMmnynbca CYXOM COCTOSHUU U nepemeHHoe
XKe- | ummn noa [oxaem3i
HUSA
B CyXOM COCTOSAHUU nog goxaem 3
OTHOCU- | MeXOy KOHTak- | oTHocu-| mexay OTHOCUTENBbHO mMexay OTHOCUTESNTbHO
TeNbHO | TamMu ogHOro u TENbHO | KOHTakK- 3emMnu 4 KOHTakTamMun 3eMnnil n
3em- TOro ke nontca | 3emnu Tamn BbIkIloyaTeneit | OAHOMO M TOTO | vexzy KOHTaK-
L C ypoBHEM U30- OQHOIro n Xe nontkca TamMu ogHOro
nagun mexay TOro Xe BbIKNoYaTeneun U TOro e
KOHTaKTaMu nosnkca nontoca
He no- | noBbl- Mac- | Kpome Mac- | Kpome
BblLEH- | LIEH- NAHbIX | Mac- naHbIX | mac-
HbIM HbIM NAHbIX TNAHbIX
a 10 10
3 40 40 - - - 10
5] 24 24
a 20 20
6 60 60 - - - 20
9] 32 32
a 28 28
10 75 75 - - - 28
5] 42 42
a 38 38
15 95 95 - - - 38
55 55
50 50
20 125 125 - - - 50
9] 65 65
a 60 60
24 150 150 - - - 60
5] 75 75

Hanmeeva B KUIMOBOJIbTax
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a 65 65

27 170 170 - - - 65
6 80 80
a 80 80

35 190 190 - - - 80
6 95 95

110 - 450 450 520 - - - 230 - 230 200

150 - 650 650 750 - - - 300 - 300 275

220 - 900 900 1050 - - - 440 - 440 395
a 1050 1255 850 950 - 460 - 575

330 - -
6 1175 1380 950 1245 - 560 - 750
a 1425 1425 1050 1330 - 630 - 815

500 - -
6 1550 1550 1230 1660 - 760 - 1030
a 1950 1950 1425 2000 - 830 - 1250

750 - -
6 2100 2100 1550 2250 - 950 - 1400

1} Ins TpexnoniocHbIX BbIKMOYaTenen ¢ pacrosioxkeHmem rosocos B oblieM Gake - Takke Mexay COCeaHUMMU
nontcamu.

2 Inga BbIkNoYaTENEn TPEXMOMOCHOrO UCMOSTHEHUS - TaKKe MeXay CoCeAHUMMU NONKCaMMU.
3) Ans BbIKNOYaTenen kateropumn pasmeLleHus 1.

4 [Ona BblkntovaTenem TPexmnontCHOro MCMOMHEeHUsA KnaccoB HanpskeHus oT 3 o 220 kB - Takke mexay
coceHMMU rnoncamMu.

5} YcnoBusi NpUMEHEHNS YPOBHEN M30MSLMM yKasaHbl B Tabnvuax 2 u 4.
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Tabnuua I.7 - HopmypoBaHHbIe UCTbITaTeNbHbIE HaNPsKeHUs! pasbeanHUTENen ¢ HopManbHON Usonsauuei

WcnbiTaTeneHoe HanpsiKeHne BHYTPEHHEN U BHELLHEW U30MsLun
rPO30BOro MOJSIHOro KOMMYTaLNOHHOOro OOHOMWHYTHOE NepeMeHHoe
numnyneca nMnyneca
Knacc | Ypo- | oTHocu- | mexay B CYXOM B CyXOM B CyXOM nop,
Han- | BeHb | TenbHO | KOHTaK- [ cocTosiHMM U | cocTosiHUK COCTOSIHUU aoxapem**
psi- n30- 3emnn® Tamun | noa poxoem**
xe- ns-
HUa | U™
OTHOCUTENbBHO mMexay OTHOCUTENBHO mMexay OTHOCUTENbBHO
3emMnm KOHTaKTamm 3eMnn**** KOHTaKkTamu 3emnu*
a - 10 12
3 40 46 - 10
§] - 24 28
a - 20 23
6 60 70 - 20
5] - 32 37
a - 28 32
10 75 85 - 28
§] - 42 48
a 38 45
15 95 110 - - 38
§] - 55 63
a - 50 60
20 125 145 - 50
5] - 65 75
a - 60 70
150 165 - 60
24 6 - 75 90
a - 65 80
27 170 190 - 65
9] - 80 95
a - 80 95
35 190 220 - 80
§] - 95 120

Hanmeeva B KUIMOBOJIbTax
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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

* iNa pasbeanHUTENen TPeXmnostoCHOMO UCMOSTHEHUS - TakkKe MeXxay COCeQHUMM NMontocamu.
** Noa goxaem - Ans pasbeavHUTENEN kaTeropun pasmeLleHms 1.
*** YCnoBums NPUMEHEHNST YPOBHEN U30NSALNM YKa3aHbl B Tabnuuax 2 n 4.

**xx [Ina pazbegMHUTENEN TPEXMOMKCHOIO UCNONHEHMS KNnaccoB HanpskeHnsa oT 3 o 220 kB - Takke mexay
coceaHUMK noscamu.
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npegoxpaHuTenei,

Tabnmua .8 - HopmupoBaHHbIE WCMbITAaTENbHbLIE HAMPSHPKEHUS KOPOTKO3aMblKaTeNnen, 3asemnuTenen,
TokonpoBoaos, KT ¢ HopmanbHon nsonsumen
McnblTaTensHoe HanpskeHne BHYTPEHHEN U BHELLHEN N30nsLumm
Knacc |YpoBseHb rpo3oBOro KOMMYyTa-
Hanps- | nsons- MOMHOro umMnynbca LIMOHHOro OAHOMUHYTHOE NepemMeHHoe
XeHud Unmn e} umnynsca
B CYXOM COCTOSAAHUN noa goxaem 4
OTHOCUTENBLHO | MeXay | OTHOCUTENBLHO | OTHOCUTENbBHO | Mexay OTHOCHK- Mexay
3eMnniin KOHTakK- [ 3eMnun B cyxom 3eMnnzin KOHTaK- TenbHO |KOHTakTamu
MexX/y KOHTak- | Tamun2) COCTO- MeXay KOHTak- | Tamu23 | semnunll npeno-
Tamu KPY ¢ SIHUW 1 Noj, Tamu KPY ¢ XpaHu-
OQHWUM pa3pbil- Aoxaem4 | onHuMm paspbl- Teneis)
BOM Ha nontoc BOM Ha Nosc
a 10 12
3 40 46 - 10 12
9] 24 28
a 20 23
6 60 70 - 20 23
9] 32 27
a 28 32
10 75 85 - 28 32
§] 42 48
a 38 45
15 95 110 - 38 45
9] 55 63
a 50 60
20 125 145 - 50 60
9] 65 75
a 60 70
24 150 165 - 60 70
§] 75 90
a 65 85
27 170 190 - 65 75
9] 80 95

komnnekcoB annapartoB, KPY, 3KpaHMpOBaHHbIX

Hanmeeva B KUIMOBOJIbTax
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a 80 95

35 190 220 - 80 95
6 95 120

110 - 450 570 - 230 230

150 - 650 790 - 300 315 300 315

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

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

500 - - - -
6 1550 1230 760

1) [Ina annapaTtoB TPEXMOMOCHOrO UCMONTHEHUS - TaKKe MEXAY COCeAHUMM MOorocaMu.

2 Mexagy KOHTakTamMyM OAHOrO WM TOro >Xe nontca: npefoxpaHuTernen npu BbIHYTOM MNaTpoHe, uenen
nepBuYHbIX coeanHeHnii KPY npu pa3obuieHHOM (KOHTPOSTbHOM) MOMOXXEHUN BbIABUXHOMO 3N1EMEHTA.

3} Ona annapaToB TPexXMOMCHOrO UCMOSIHEHWS KnaccoB HanpsbkeHus oT 3 go 220 kB - Takke mexay
coceaHUMK noncamu.

4 [na annapaToB KaTeropun pasmellennst 1 (npy atom ansa KPY un KTI1 - Tonbko BHe 060mo4kn).

5) Mexay KOHTakTaMu OfHOro M TOro ke montoca npefoxpaHuTeneit ¢ naTpoHoMm, Ho 6e3 nnaBKkon BCTaBKM
MeXay aneKTpogamu.

6) YCnoBus NpMMEHEHWs ypPOBHEN U30NALMN yKasaHbl B Tabnuuax 2 un 4.
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Tabnuua .9 - HopMmypoBaHHbIEe UCNbITATENbHbIE HAMPSYKEHNSA KOHOEHCATOPOB CBA3M

WcnbiTaTeneHoOe HanpsiKeHne BHYTPEHHEN U BHELLHEN M30MsLun
Knacc | YposeHb rPO30BOrO | KOMMYTALMOHHOIO UMMYJbCa BHELLHEWN OOHOMWHYTHOE
Hanpsi- | usonaummn® MONHOro | (B CyxXOM COCTOSIHUM U Nnofg AoXAeM™™ ) nepeMeHHoe
XKEeHuns nMnynbca W BHYTPEHHEN M30MsiLun
B CyXOM noa
COCTOSAHUU poxgem**
a 80
35 190 - 80
§] 95
110 - 480 - 200
150 - 650 - 275
220 - 950 - 395
a 1050 850 460 -
330
9] 1175 950 510 -
a 1425 1050 630 -
500
§] 1550 1230 680 -
a 1950 1425 830
750
9] 2100 1550 950 -
* YcnoBus NpMMeEHEHUs ypoBHEN U30MSaLUMU YKa3aHbl B Tabnuuax 2 n 4.
** MNop ooxaem - KOHAEHCaTOPOB CBA3U KaTeropun pasmeLleHuns 1.

Hanmeeva B KUIMOBOJIbTax
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Tabnuua .10 - HopMupoBaHHble UCTbITaTeNbHbIE HANPSHKEHWUS U30NATOPOB C HOPMaribHOM M30AUMEN, UCTIbITBIBAEMbIX OTAEMBHO (OT TpaHC(OPMaTOPOB, PEaKTOPOB 1 annapaTos)

WcnblTatenbHoe HanpsbkeHne BHYTPEHHEN Y BHELLHEN U30nsauum
rpo30Boro nor-
HOro nMnynbsca nepemMeHHoe
BHeLLUHeN
n3onsauum OOHOMWHYTHOE anutensHoe
Knacc | Ypo- |usonatopoB| BBO- |KOMMYTaLUMOHHOIO BBOAOB A11A BHYTpeHHew
Han- | BeHb (kpome OB nMnynsca N30NATOPOB HenTpanul | nsonsauun BBOOOB
psi- | ¥30- |BBOAOB ANA| ANs BHeLLHeN (kpome BBOAOB B CYXOM B CUIIOBble
xe- ns- | HerWTpanu) | Hel- |N30MALNUM B CyXOM Ans HenTpanwu) cocTosiHum | TPaHcdopmaTtopsl
HUA | Unn 3 Tpa- | COCTOSAHMM U oA, v noa W WYHTUpYoL e
nmi aoxnem aoxaem?) peakTopbl
B CYXOM nop, AoxX-
COCTOSAHMU aem3)
a 10
3 40 - - 10 - -
6 24
a 20/28%
6 60 - - 20 - -
6 32
a 28/382
10 75 - - 28 - -
6 42
a 38/502
15 95 - - 38 - -
6 55
a 50
20 125 - - 50 - -
6 65
a 60
24 150 - - 60 - -
6 75
a 65
27 170 - - 65 - -
6 80

Hanmeeva B KUIMOBOJIbTax
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a 80
35 190 - - 80 - -
6 95
110 | - | 450/550¢) | 200 - 200/2308) 200/2306} 110
150 | - 650 275 - 275 275 145
220 | - | 900/9504 | 400 - 395 395 230
a 1050 850 460
330 - - -
6 1175 950 510 LS, o A3
a 1425 1050 630
500 | 6 1550 1230 680
a 1950 1425 830
750 - - -
6 2100 1550 950

I [ns BBOAOB HEWTpanM C HemosHoW M3onsuMen, aonyckawllein paboTy C passemfieHueM, ykasaH Knacc HanpsbkeHus
o6MmoTkn BH cunosoro TpaHcdopmMatopa, Ans HelTpanu KoTopoii NnpeaHasHayeH BBoA,

2B 3HameHaTene YKa3aHbl 3Ha4eHUA OnA ONOPHbIX U30NIATOPOB KaTeFOpVII7I pasmelleHua 2, 3 n 4, B yucnutene - gnd
OCTallbHbIX N30J1ATOPOB.

% Mop poxaem - Ans U30NSTOPOB KaTeropun pasmelleHms 1.
4 B uncnuTene ykasaHo 3Ha4YeHue ONs1 WWHHbIX OMNop, B 3HaMeHaTerne - AN OCTarnbHbIX U30MATOPOB.
51 YcnoBust NpUMEHeHNs1 YPOBHEN M30MALUKN yKasaHbl B Tabnuuax 2 u 4.

6} B s3HameHaTene YKa3aHbl 3Ha4eHuA Anga BBOOOB, B HUCnuUTene - Ana octanbHbIX U30JIATOPOB.
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