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MNpegncnosne

1 NMOATOTOB/IEH O6WecTBOM C OrpaHNYeHHOW OTBETCTBEHHOCTbIO «L| CB3M» (OO0 «L, CB3M») un
denepanbHbiM roCyfapCTBEHHBIM YHUTAPHbBIM NpeanpuaTuemM «Bcepoccuiickuii 3n1eKTpOTEXHUYECKNI UHCTH-
TYT uMeHun B.W. NleHuHa» (PTrYM B3WN) Ha ocHOBe COHGCTBEHHOrO NepeBoda Ha PYyCCKUIA S3blK aHM10S3bIYHOW
BEpCUMN cTaHAapTa, yKasaHHOro B NyHkTe 4

2 BHECEH TexHuueckum KomuteTom no ctaHgaptmsaunn TK 016 «2nekTpoaHepreTnka»

3 YTBEPX/EH U BBEJEH B IENCTBUE Mpukasom degepanbHOro areHTcTBa No TeXHUYeckomy pe-
rynmpoBaHuio u meTposorum ot 20 Hos6pa 2015 r. No 1905-cT

4 HacTosiwmnin cTaHAapT ABASETCA MOANGULMPOBAHHBLIM MO OTHOLWWEHWUIO K MeXAYHapoAHOMY CTaHapTy
M3K 60076-3:2013 «TpaHcdopmaTopbl CuioBble. HacTb 3. YPOBHU U30A5LUN, UCMbITAHWUA N30NALUN HA NPO-
60li U HapyXHble BO3AyLHble 3a30pbl» (IEC 60076-3:2013 «Power transformers — Part 3: Insulation levels,
dielectric tests and external clearances in air». MOD) nyTeM U3MeHeHUs CoAepXXaHnsa OTAEe bHbIX CTPYKTYp-
HbIX 3/1EMEHTOB, KOTOpble BblAeNeHbl BEPTUKANIbHON NMHMEN, Pacno/ioXeHHON Ha NONAX 3TOro TekcTa, a Tak-
Xe MyTemM M3MeHEeHWsi oTAesNbHbIX hpa3 (CNoB, 3HaUYeHWI nokasaTeneil, CCbl/IOK), KOTOPbIE BblAeNeHbl B Tek-
CTe KypCcMBOM. OpurMHanbHbIl/i TEKCT CTPYKTYPHbIX 3/1EMEHTOB MPVMEHEHHOT0 MeXAyHapoAHOro ctaHgapTa u
06bACHEHUA NPUYNH BHECEHUS TEXHUUYECKUX OTKNOHEHWIA NpuBeAeHbl B AONONHUTENNbHOM npunoxeHun Ab.

MpunoxeHne A [ONONHAET OCHOBHble pa3fesibl C y4eTOM 0Cco6eHHOCTel Poccuiickoii HauMoHanbHow
cTaHgapTusayuyM 1 NpakTukK ucnbiTaHnii. Kpome Toro, moTpe6GHOCTN HaLMOHAIbHOW 3KOHOMUKM Poccuiickoi
depepaymm M 0CO6EHHOCTU POCCUINCKON HaLMOHANbHON cTaHg4apTu3auuMnm yuTeHbl B AOMOMHUTENbHbIX NOA-
nyHKTax. ab3auax, TEPMUHONOTNYECKUX CTATbSIX, KOTOPblE BblAENEHbl MyTEeM 3ak/l0YEeHUSA UX B PaMKW U3 TOH-
KUX NTMHUIA, a nHdopmauusa ¢ 06bACHEHMEM MPUYMH BKIKOYEHUSA 3TUX MOJSIOXKEHUA MpuBefeHa B yKa3aHHbIX
nyHKTax (NoAMyHKTax Unau nocne cooTBeTCTBYKLW KX ab3aueB uan crateil) B Buge npumedaHuii. MNpu aTom
[ononHMTeNnbHble cnoBa (hpasbl, nokasaTenu, CCblSIKM), BKIOYEHHbIE B TEKCT CTaHfapTa 415 yyeTa noTpeo6-
HoCTeli HauMoHanbHOW 3KOHOMWKM Poccuiickoit ®epepaumm M oco6eHHOCTE POCCUIiCKOl HauuoHanbHOM
cTaHgapTusaumnu, BblaeneHbl NOAYXWPHLIM KYpPCUBOM.

Mpy NpUMeHEeHNN HaCTOSLLEero cTaHAapTa PEKOMeHAYeTCS NCMN0/b30BaTb BMECTO CCbINIOYHbIX MEXAYHa-
POAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HaLMOHaNbHblE CTaHAApPThl Poccuiickoii ®epepaynn, cBefeHns o
KOTOPbIX NpUBEAEHbl B ONONHUTENBHOM NpUnoxeHun 4B.

HavmeHoBaHVe HacTosLWero ctaHaapTa U3MEHEHO OTHOCUTE/NIbHO HaMMEHOBAaHUSA yKa3aHHOro Mexay-
HapoAHOro ctaHgapTa gnsa npuBegeHus B cooTseTcTBue ¢ FTOCT P 1.5—2012 (NyHKT 3.5)

5 BBEJEH BIMEPBbIE

MpaBuia NpumMeHeHUs HacToALWero craHgapTa ycTaHosneHsl B FOCT P 1.0—2012 (pa3gen 8). VH-
hopmaums 06 U3MEHEHUSIX K HACTOALWEeMy CTaHgap Ty Ny6nkyeTCs B rof40BOM (M0 COCTOSAHUIO Ha 1 AHBaps
TeKyLero roga) nHpopmMaunoHHOM ykasaTene «HalmoHabHble cTaHAapThi», a oPUUNabHbIA TEKCT U3-
MEHEHWI 1 NONPaBOK — B €XEeMEeCSAYHO U3aBaeMoM UH(OPMaLMOHHOM ykasaTene «HauuoHanbHble cTaH-
fapTbi». B cnyyaB nepecmoTpa (3ameHbl) UAM OTMEHbl HACTOALWEro craHjapTa COoOTBeTCTBYyLee
yBefomneHne 6yaeT ony6aMKoBaHO B G/MKaLLEM BbIMYCKe eXEeMeCsA4YHOro MHOPMaLMOLLIOro yKasaTens
«HauunoHanbHble cTaHgapThi». CooTBeTCTBYLWas nHopmaums, yBefoMeHe 1 TeKCTbl pasmeLyanT-
€A Takke B MHPOPMALMOHHON cucTemMe o6LLero Nonb3oBaHNsa — Ha oduumanbHOM caliTe degepasibHOro
areHTCTBa N0 TEXHUYECKOMY PEryiMpoBaHnio U MeTponorun B ceTun MHTepHeT (Mw.gost.ru)

© CrtaHpgapTuHdopm, 2016

HacTtoswuii ctaHaapT He MOXeT 6biTb BOCNPOWU3BELEH, TUPaXMWPOBAH M pacnpocTpaHeH B kayecTse
ohuumansHoro n3ganus 6es paspeweHus defepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryIMpoBaHuio N Me-
Tponoruu
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BeBepeHve

HacTtoswmniti ctaHgapT ycTaHaBnusBaeT TpeboBaHMA M MeToAbl UCMbITAHWIA 3N1EeKTPUYECKON NPOYHOCTU
N30N1ALUN CUNOBbLIX TPAHCPOPMATOPOB N PeakTOPOB, a TakkKe peKoMeHAyeMble pa3mepbl BHELWHWX BO3AYL-
HbIX NPOMEXyTKoB (pa3gen 16).

MeTofbl UCNbITAHWIA 3NEKTPUYECKO MPOUYHOCTU U30MALUN, YCTAHOB/IEHHbIE B HACcTOALLEM cTaHAapTe,
NPUMEHUMbI ANA BHYTPEHHEN U30NAuUUN, a Takke U30Nauuy uenein ynpasneHns v BCnomoratesnbHbIX Lenei.
MeToabl UCMbITAHUI 3N1EKTPUUYECKO NPOYHOCTU BHELWHel nsonaumm — no FOCT P 55194,

MpumeuvyaHne — Cm. AB.1 (npunoxexuve OB).
B npunnoxeHuun [l n3noxeHbl HEKOTOPbIE MPUHLUMBI, UCNOMb30BaHHbIE ANS ONpefeneHns npasua npo-

BeAEHUA UCNbITaHNA, yPOBHEN U30NALUN N BHELWHNX BO3AYLHbIX MPOMEXYTKOB C y4eTOM Knacca HanpsXeHus
anekTpoobopygoBaHua UKn.



FOCT P 56738—2015
(M3K 60076-3:2013)

HALUWMWOHAMNbHB K CTAHAOAPT POCCUNCKOMN PELEPALMUMN

TPAHC®OPMATOPbLI CUTOBbLIE N PEAKTOPHI
Tpe6oBaHWA U MeTOoAbl UCMbITAHWUIA 3N1E€KTPUUYECKON NMPOYHOCTU U30NALUN

Power transformers and reactors.
Requirements and methods for dielectric tests

[arta BBegeHns — 2016—08—01

1 O6nacTb NpPUMEHEHUS

HacTtoswmii ctaHgapT pacnpocTpaHaeTcs Ha CuioBble TpaHcopmaTopsl (@B TOTpPaHcdopMaTopsl), n-
HelHble perynnpoBoYyHble TpaHcOopMasiopbl. WYHTUPYIOLWME, TOKOOrpaHMYNBaIOLWMB 1 JyroracsLius peak-
TOpbl KIMMaTUYECKNX ucnonHenuii Y. ¥YXN. X/1. Tu TC. kaTeropuii pasmeltenns 1.2. 3u 4 no FOCT 15150.
npefHa3HavyeHHble 418 paboTbl B ycTaHOBKax Tpexda3Horo nepeMeHHOro Toka yacToToli 50 'y knaccos
HanpshkeHus oT 3 kB u Bbilwe 1 paspaboTaHHble nocne 1aHBaps 2016 T.

CTaHAapT He pacnpocTpaHsieTca Ha:

- TpaHchopmaTopbl U peakTopbl, paboTawwue B UCMbITATENbHbIX, MEAULMHCKAX, PEHTIEHOBCKMX,
pagmMoTeXHUYECKUX, aBTOHOMHbBIX MOABMKHbLIX U APYTUX CleLuanbHbiX YCTaHOBKaX;

- BEHTW/IbHblE 0GMOTKM NpeobpasoBaTeNbHbIX TPAHCOPMATOPOB M NpeobpasoBaTesibHble PEAKTOPSI;

- feTanu TpaHchopmMaTopoB U peakTopoB (HanpuMmep, YCTpPOolicTBa NePEKYEeHNA OTBETBEHN 06-
MOTOK U CBA3aHHble C HUMW YCTPOWCTBA, B T. Y. YCTPOICTBA Nepek/IloueHusi, nocTaBasieMble OTAENbHO OT
TpaHcopmMaTopoB);

- 1M30M6AuUM0 NnpucoegnHeHns (y3en BHe 6aka TpaHcopmartopa) kabens kK 06MOTKe Mac/isHOro cuno-
BOro TpaHcdopmaTtopa;

- BHELHIO0 M30N1ALMI0 TPAHCOPMATOPOB 1 PEAKTOPOB U BHYTPEHHIOW U30NALUI0 CYXUX TpaHcdop-
MaTopoB ¥ pPeakTopoB, MOoABeEpratwLlycs BpeaHbIM BO34EWCTBUSAM ra3oB, UCMAPEHUA N XMMUYECKUX OT-
NOXEHUNA.

Mpumeyanne — [ononHUTeNIbHOE MO OTHOWEHMIO K M3K 60076-3:2013 nonoxeHve BBEAEHO C LE/blo
yyeTa 0COGEHHOCTEN POCCUIACKONM HaLMOHabHON CTaHAapTM3auun.

CTaHAapT ycTaHaB/MBaeT Tpe6oBaHUSA U METOAbl UCTIbITAHWI 3NEKTPUYECKON NPOYHOCTU U30NsLUK, a
Takke peKkoMeHyemble MUHUMaSIbHble pa3Mepbl BHELWHNX BO3AYLUIHbIX NPOMEXYTKOB MEXAY COCefHUMMN TO-
KOBEAYL MMM YaCTAMU U MeXAy TOKOBEAYLWMMMN YacTaMU U 3eMell A8 UCNONb30BaHWUA B C/lydYasix, Korga atm
pasmMepbl He yKa3aHbl 3aKa3uMkoMm.

Ona cnnoBbiX TPaHCOPMATOPOB U PeakTOpPoB, HA KOTOPble UMEKTCA OTAEe/NbHble HOPMATUBHbIE fA0-
KyMeHTbl (fanee — HJ), HacTosAWMii cTaHAApPT NpPYMeHsieTCs TO/IbKO B TOl 06/1acTu, koTopas cneyuansHo
yKasaHa nepekpecTHbIMU CCbIJIKAMU B 3TWUX OTAe/bHbIX H.

2 HopMaTuBHbIE CCbINKA

B HactTodlwemM CTaHgapTe MCNnosib3oBaHbl HOPpMaTUBHBIE CCbIJIKM Ha cnefyruine MmexrocynapctBeHHbIe
1 HauuoHaNbHble CTaH4apThl:

FOCT 15150—69 MaLluHbl. Npubopbl U Apyrue TexHu4Yeckne usgenus. icnonHeHus ans pasinyHblX
KNMMaTnyecknx painoHos. KaTeropun, ycnosums akcnayaTauumn, XpaHeHWs 1 TPpaHCcnopTMPOBaHWA B YacTu
BO3[eCTBMA KNMMaTMYeCcKnX hak TOpPOB BHELLUHEW cpefpl

M3paHue ouymansHoe
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FOCT 30830—2002 (M3K 60078-1:1993) TpaHcchopmaTopbl cunosble. HacTb 1. O6LMe NON0XKEHUSA

FOCT P 52719—2007 TpaHcopmaTopbl cunosble. ObLNEe TexXHUYeckue ycnosus

FOCTP 55187—2012 BBOfbl N30/1MPOBaHHbIE HA HOMUHA/IbHbIE Hanps>eHns cebilwe 1000 B nepemeH-
Horo Toka. ObLue TexHUu4eckne ycnosus

FOCT P 55191—2012 MeTofbl UCMbITaHWi BbICOKUM HanpsbkeHneM. I3mepeHnsa Yac TUYHbIX pa3psgoB

FOCT P 55193—2012 3nekTpoobopyaoBaHUe 1 3/1eKTPOYCTaHOBKM NEPEMEHHOI0 TOKa Ha Hanpsxe-
Hue 3 KB u Bbiwe. MeTofbl M3MEPEHUs MPU UCNbITaHUAX BbICOKUM HanpshxeHnem

FOCT P 55194—2012 3nekTpoo6opyAoBaHUE M 3/1eKT POYCTaHOBKMN NepeMEHHOI0 TOKa Ha Hanpsxe-
H1s oT 10 750 kB. O6wme meToabl UCMbITaHNn 3N1eKTPUYECKON NPOYHOCT U M30NAL MK

FOCTP 55195—2012 3nekTpoobopyaoBaHUe 1 31eKTPOYCTaHOBKU NepeMEeHHOro TOoKa Ha Hanpse-
Hue oT 170 750 kB. TpeboBaHusi K 3N1e€KT pUYECKOi NPOYHOCTU U30NAL MUK

MpumeuyaHne — [lpu NONb30BAHUM HACTOSALMM CTAHAAPTOM LieIeco06pa3Ho NPOBEPUTL AENCTBME CCbINOY-
HbIX CTaHAAPTOB B MH(OPMALMOHHOI CUCTEME OBLLETO MO/b30BaHU — HA OChULMA/ILHOM caiiTe defepasibHOro areHT-
CTBa MO TEXHNYECKOMY PEry/IMpoBaHuio 1 METPOSIOMUN B CETU VIHTEPHET N MO eXerogHoMy WH(OPMAaLOHHOMY yKasa-
Teno «HauuoHasbHble CTaHAAPTbI», KOTOPbIK ONy6/IMKOBaH MO COCTOSIHWIO HAa 1 iHBaps TeKyLLero roga, 1 no Bbinyckam
€XEMeCcsYHOro MHGOPMaLMOHHOTO yKkasaTens «HaunoHabHble CTaHAapPTbI» 3a TEeKYLWMi rog. EC/M 3aMeHeH CCbIfIouHbIN
CTaHAapT, Ha KOTOpbI faHa HeAaTUPOBaHHAas CCbiNKa, TO PEKOMEHAYETCS UCMOMb30BaTh AEACTBYIOLYI0 BEPCUI0 3TOr0
cTaHAapTa C y4eTOM BCEX BHECEHHbIX B JaHHYH0 BEPCUI0 M3MEHEHWIi. EC/iM 3aMeHeH CCbIIOYHbIA CTaHaapT, Ha KOTOpbiIl
[laHa [aTMpoBaHHas CCbIfIKa, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUIO 3TOM0 CTaHAapTa C yKa3aHHbIM Bbille rof4oM yT-
BepxaeHust (NpuHATUSA). ECnm nocne yTBepXAeHUs HACTOSALLEro CTaH4apTa B CCbIIOUHbIN CTaHAAPT, HA KOTOPbIA faHa
[laTMpOBaHHas! CCbINKa, BHECEHO M3MEHEHWe, 3aTparmBatoLLee NosioKeHve, Ha KOTOPOe AaHa CChIIKA, TO 3TO NOJOXEHUE
peKomMeHayeTcs NPUMeHsTL 6e3 ydeTa AaHHOTO U3MEHeHUs. EC/M CCbIIOYHbIN CTaHAapT OTMEeHeH 6e3 3aMeHbl, TO NoJio-
XXEHME. B KOTOPOM JiaHa CCbI/IKA Ha Hero, PEKOMEHAYETCS NPUMEHSTL B YACTW, HE 3aTParMBaroLLEei 3Ty CCbUKY.

3 TepMuHbI U onpeaenieHns

B HacTosilwem cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT 30830. TOCT P 55194 u TOCT P 55195. a
Takxe creayloue TEPMUHbI C COOTBETCTBYOLWUMMN ONpeeneHnssmMmun:

3.1 Hanbonbliee paboyee HanpsxeHne o6moTku, U,v: Hanbonblee HanpsxeHne yactoToin 50 lu,
HeorpaHMYeHHO AINTesIbHOE NPUIOXEHNE KOTOPOro K 3aXMmaM pasHbix pa3 06MoTkn TpaHcgopmaTopa (pe-
aKkTopa) 4oNyCTUMO MO YyCNOBUAM paboTbl ee U30nauun.

3.2 knacc HanpsxeHus o6moTkn, UKT HommHanbHoe mexaydasHoe HanpskeHue anekTpuyeckoi
ceTun, ANS NOAK/IOYEHNA K KOTOPOI npefHasHavyeHa 06MoTKa TpaHcopmartopa (peakrtopa).

MpumeyaHne — Knacc HanpsbkeHnss 06MOTKM onpefensieT Hambonbllee paboyee HanpsikeHve 3Tol 06-
MOTKM TpaHcdhopmMaTopa 1 HopMUpyeMble 4151 Hee YPOBHU U30NALMN.

3.3 nepemMeHHoe HanpsXXeHue MOBbILWEHHOTo YPOBHA: McnbiTaTeNlbHOE MepeMeHHoe Hamnpsxe-
Hune. npuknagbiBaemoe K n3onaumm Bo spems ncnbiTaHui ANUTENbHbLIM NepemMeHHbIM HanpsaXXeHnem c ns-
MepEeHNEM MHTEHCUBHOCTWN YaCTUYHbIX pa3pAanoB HenocpenCcTBeEHHO A0 o,quqacoson BbIAEPXKN ONNTENb-
HOro nepemMeHHOro HanpsaxeHud, 3HadeHue KOTOpOoro npesbillaeT 3Ha4YeHune ONNTEeSIbHOTo nepemMeHHoro
HanpaXeHus.

MpumeyaHne — TlpuBeaeHHbIE Bbille TEPMUHBI U onpegesnerns 3.2 1 3.3. A0MNOHUTE bHbIE MO OTHOLUe-
HUO K M3K 60076-3:2013. BBeAEHbI C LieMnbio y4yeTa 0CO6GEHHOCTEn POCCUIACKO HauMOHa/IbHOWM CTaHJapTu3auuv B
YyacTu TpeboBaHWii K 31eKTPUYECKOi MPOYHOCTN N3ONALIMM.

4 O6LwWpme NONoXKEHWS

Tpe60oBaHUA U COOTBETCTBYHLLIME WUCMbITAHUA 3/1EKTPUYECKON MPOYHOCTM M30NALUU CUMIOBbLIX TPaHC-
thopmaTopoB (PeakTOopPOB) yCTaHOB/EHbI NPUMEHUTENLHO K KOHKPETHbIM 06MOTKaM 1 UX BbiBOAAM (3aXUMam).

[N 3anofHEeHHbIX XUAKUM AU3EKTPUKOM U Fra3oHano/IHEHHbIX TpaHcopmaTopoB (peakTOopoB) Tpe-
60BaHNA yCTAHOB/IEHbI AN BHYTPEHHEH U BHELHEW n3onauun. Jliobble AONONHUTENbHbIE Tpe6oBaHUS UK
UCNbITAHUSA BHELWIHel M30NALUN, KOTOPble CUMTAIOTCS HEOOGXOAMMbIMU, MOAJeXaT COrnacoBaHUI0 Mexay us-
roToBMTENEM W 3aka3uymkom. Ecnv 3akasuuk He ykasbiBaeT KakMx-M60 KOHKPETHbIX Tpe60oBaHWi K BHELUHUM
BO3AYLHbIM NPOMEXYTKaM, TO NPUMEHSAITCS NoNoxeHns pasgena 16. Ecnu 3aka3unmk HaMepeH BbINOMHUTbL
npucoeAuHeHns K TpaHcopMaTopy cnoco6oM, KOTOPbIA MOXeT COKpaTUTb NPeAYyCMOTPEHHbIE B TpaHcgop-
mMaTope BO3AYLIHbIE NPOMEXYTKN, 3TO JO/MKHO GbITh YKa3aHo B 3anpoce.
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BbICOKOBO/IbTHbIE BBOAbI MoAsiexaT OTAe/IbHbIM TUMNOBbIM U NPUEMO-CAATOYHbIM UCNbITAHUAM B COOT-
BeTcTBUN ¢ TOCT P 55187. B T. 4. NOAXOASALMUMN YPOBHAMU UCMbITATENbHbIX HANPS)XE€HW BBOAOB A8 KOH-
KPEeTHbIX YPOBHEN McnblTaTeNbHbIX HANPsHXXeHWi TpaHcopMarTopa, KOTopble NPOBEPSAT UX N30/ALMUI0 OTHO-
CUTENIbHO 3eM/IU, KakK BHELLHIOW, TaK U BHYTPEHHIOIO.

[Ansa TpaHcopmaTopoB, NpegHasHayeHHbIX A8 3KCnayaTtauum Ha BbiCOTE YCTAaHOBKW Haj YPOBHEM
Mops cBbilwe 1000 M. TpebyeTcsi COOTBETCTBYOLW WA BbIGOP BHELWHUX BO3AYLUHbIX NPOMEXYTKOB. B 3TOM cny-
yae MOXeT NoTpeboBaTbCs NPUMEHEHUE BBOLOB, MMeLW X 60/1ee BbICOKME YPOBHM U30NALMKN, YEM TpebyeT-
cs AN paboTbl Ha 60n1ee HU3KUX BblCOTax yCTaHOBKM (CM. pa3gen 16 HacTosuwero ctaHgapta. FOCT P 55195
n rOCT P 55187).

MN3roToBUTENb MOXET NP HEOBXOAMMOCTU 3KPaHMPOBaTb BbIBOAbl BbICOKOBO/IbTHLIX BBOAOB BO BpeMs
NPoBeAEHNA UCMbITAHWI 31IEKTPUYECKOW MPOYHOCTU U30MALMK, HO Nto6oe aKpaHMpoBaHMe 3a3eM/IeHHbIX Ya-
CTeil. pacnonoXeHHbIX B6/IM3N BbIBOAOB BbICOKOBOJ/IbTHbIX BBOAOB, A0/HKHO ObiThb WITATHOM COCTABHON YacTbio
TpaHcchopmaTopa, 3a UCKIKYeHneM cryyas, Korga Takoe akpaHupoBaHue He06X04MMO TO/IbKO BO BpeMs n3-
MepeHUA MHTEHCMBHOCTU YaCTUYHbIX paspagos (4anee — UP).

BBoabl 1 Nnepek/oyalkLLme ycTpoiicTBa, Mcnosb3yemMble B TpaHcopmartopax, ykasbiBalT, paspabdaTbl-
BalT M UCMNbITbIBAKT COracHO cooTBeTCTBYWMM HA. VcnblTaHUA 3M1eKTPUYeCKol NPOYHOCTM M30NSLUN CO-
6paHHOro TpaHchopmatopa npefcTaBnAoT co60i NpoBepKy NPaBUNBHOCTA NPUMEHEHUSA U YCTAHOBKM 3TUX
KOMMNOHEHTOB. B crniyyae nepekntoyaloLwmx yCcTpoicTB, KOTopble cornacHo HA mMoryT He nogBeprarbcs npuemo-
CAATOYHBIM UCNbITAHUSAM 3/1EKTPUYECKON MPOYHOCTM M30NALMM HA 3aBOAE-U3rOTOBUTENE, UCMbITAHUA, MPO-
BeeHHble B COOTBETCTBUW C A@HHbIM CTAHAAPTOM, Takxe CnyxaT B KayecTBe NpuemMo-cAaToYHbIX UCNbITAHNI
3M1EeKTPMYECKO/ NPOYHOCTU M30NALMN ITUX COCTABHbIX YacTeil.

TemnepaTypa OokpyxawlLiero sBo3gyxa v U3018LUOHHON cnucteMbl TpaHcopmaTopa (peaktopa) Bo Bpe-
MA UCMbITaHWI f0NXHA 6bITb He meHee 10 °C. lMpu 3TOM TUNOBblE UCMNbITAHUA U30NAUUM OOMOTOK NpUO-
XEHHbIM KpaTKOBPEMEHHbIM NepeMeHHbIM HanpsXXeHNem 1 n30a5LuMnN NTNHERHOro BbIBOA KPATKOBPEMEHHbIM
nepemMeHHbIM Hanps)XXeHWeMm A0/KHbl NPOBOAUTHLCS:

- ANSA CUNOBbIX TpaHcOpMaTopoB W WYHTUPYOLWUX PeakTopoB, 3aNO/IHEHHbIX XUAKAM ANINEKTPU-
KOM, — Npu TemnepaTtype BEPXHUX CMI0EB XNAKOT0o Ananekrpuka 60—75 °C;

- 4NA CyXux CUNOBbIX TPAHCHOPMaTOPOB — HEMNOCPeACTBEHHO MOC/e HarpeBaHUs 06MOTOK 0 YCTaHO-
BMBLUENCA TeMnepaTypbl NPU HOMUHANIbLHOM TOKe;

- B OCTa/IbHbIX C/y4yasax — Npu Temnepatype M30M5LNOHHOM CUCTEMbI, PaBHO TeMnepaType oKpyXato-
wero so3sgyxa B npegenax ot 10 go 40 °C.

MpumeuaHne — Cwm. [b.2 (npunoxexve OB).

TpaHcopmaTop A0MKEH GbITh NOMHOCTLIO COBPAH Tak, Kak U B YC/IOBUSIX 3KCM/yaTauum, B 4acTu BCEX
3/1IEMEHTOB, KOTOPbIE MOTYT MOB/INATb HA 3NIEKTPUYECKYO MPOYHOCTb M30/ALUM TpaHcgopmaTopa. Ecnu nHoe
He OroBOPEHO MeXAy 3aKa3uukoM W U3roTOBUTENEM, NPU NPOBEAEHNM UCNbITAHWA AONycKaeTcs He ycTaHas-
NINBATb CUCTEMY OX/IAXAEHUSI U HE 06ecneynBaTh LUPKYIALUIO U30NALNOHHON XMAKOCTM Uamn rasa. Mo Tpe-
60BaHMI0 3aKa3unka A1 KOHTPOJISi BO BPEMS UCMbITaAHU MOXeT 6bITb YCTaHOBNEHO 060pyAoBaHve s cbopa
Unu o6HapyXeHusi CBOGOAHbIX ra3oB, o6pasylowmnxcs B pesyfbTaTe NoBpexAeHus usonauwu. Mpu aTom B
cnydyae o6HapyxeHns cBO604HOIO rasza BO BpeMs /1060ro UCNbITaHWA AO/IKHbI 6biTh UCC/IEA0BaHbl XapakTep
¥ NprYMHbLI 06pa3oBaHNs rasa, a nobble ganbHellune AecTBUA AOMKHBI ObITb COrNlacoOBaHbl MeXAy U3roTo-
BUTENIEM U 3aKa34MKOM.

MpumeuyaHne 1— Ha Bpemsi NPOBEAEHUSA VCMbITAHUI HE CNeayeT ycTaHaBNMBaTb HAa TpaHCcopMaTop wrar-
Hble BHeLUHWe YCTPOICTBA 3allWTbl OT NepeHanpsiXeHni, Takme Kak orpaHnunTeNy nepeHanpsxxeHunii, HennHeliHble 1 BeH-
TW/bHbIE PA3PAAHUKU: A/15 UCKITHOYEHUS] cpabaTbiBaHWi LUTATHbIE 3aLLUUTHbIE UCKPOBbLIE NMPOMEXYTKMW, YCTAHOB/EHHbIE HA
TpaHcopmatope, MOryT 6bITb A€ MOHTUPOBAaHbI UM MOXET BbITb YBE/IMYEHO UX PACcCTOSHME.

MpumeyaHne 2 — [na TpaHchOPMaTOPOB GO/BLLION MOLLHOCTU MPUHATO BbIMOHATL OTGOP NPo6 Macna s
aHasiM3a pacTBOPEHHbIX ra3oB 10 ¥ NOC/e UCMbITaHUI 3N1EKTPUYECKO NPOYHOCTU U3OSALUN.

HanosiHeHHbIe XUAKUM AN3/IEKTPUKOM TpaHC(OpMaTopbl 40/KHbI 6bITb UCMLITAHLI C XUAKAM LUINEKTPU-
KOM TOro e Tuna (Hanpumep, MUHEpanbHoe, PacTUTeIbHOe UK CUIMKOHOBOE MAacsio) W Tol Xe crneyudmkalm
(NPUMEHMUTESLHO K CBOMCTBAM, KOTOPbIE MOTYT OTPa3UTLCS HA MPOBEAEHNUN UCTbITAHUIA), Kak U NPy aKCrIyaTaLuuy.

MpumeuyaHne 3— HekoTopble 3aKasuukii MOryT NOTPE6OBATh, YTO6bLI B TPAHCHIOPMAaTOPax C Hanpas/eHHbIM
NOTOKOM Mac/ia BO BPEMS UCMbITAHWIi 4/IMTE/bHBIM NepeMeHHbIM HanpskeHMeM ¢ N3MepeHneM UHTeHCUBHoCTY YP (OTH)
6blf1a 06ecneyeHa UMPKYAUUS N30NALMOHHON XNAKOCTU C LE/bI0 BbISIB/IEHUS BO3MOXHOCTY CTATUYECKOI aNeKTpusaLmm,
HO 3TO O4YeHb cneumguyeckre TpeGoBaHKs, KOTOpbIe HE NPeAYCMATPUBAIOTCS AAHHbIM CTaHAAPTOM.
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TpaHcdopmaTopbl € kabenbHbIM NPYCOEAUHEHMEM UAW NPSIMbIM MPUCOEAMHEHMEeM K ycTpoiicTBam B
mMeTanImyecknx 060104Kax ¢ 371era’oBoil nsonaumneit JOMKHbI 6bITb CNPOEKTUPOBAHbI TakMM 06pa3om, YTOObI
npu Heo6XoAMMOCTU Ha NepUoA NCMbITAHWA U30NALUN MOTK 6biTb CAeNaHbl BPEMEHHbIE COEfUHEHUS C NO-
MOLLbIO BCMOMOraTesibHbiX BBOAOB. 10 cornaleHnio Mexay M3roToBuTesiemM M 3aka3umkom NS NpoBeAeHus
UCNbITAHUIA LWITaTHble BBOAbI TUMa «KWUAKUA OUINEKTPUK — 3f1eras3» MOryT 6biTb 3aMeHeHbl MOoAXOAAL UMY
BBOJAMMN TUNa «KWAKWA AN3NEKTPUK — BO3AyX»; B 3TOM C/lyyae KOHCTPYKLMA HUXHEW yacTu BBOAA BHYTpM
TpaHcchopmaTopa, Bk/IYas pacnonoxeHne TOKOBeAyLW X YacTell U U30NALUOHHbIE PACCTOAHUS 3aMeHs -
wero BBofa BHYTPM TpaHcdopmaTopa, fo/mkHa 6biTb Takoi Xe (B npegeniax yCTaHOBEHHbIX OTKIOHEHWi
pa3MepoB BBOAOB, 06YC/OB/IEHHbIX MPON3BOACTBEHHBIMM AOMYCKaMM), KaK 1y LUTATHOrO BBOJA.

B cnyyae, ecnm n3rotoBuTeNb 41 OTPAHNYEHUS NEPEXOAHbIX NepeHanpsxeHniti npegnonaraet npume-
HeHWe HeNnHelHbIX 3/1IeMEeHTOB (Hanpumep, orpaHnynTenein nepeHanpsxeHuii NN paspsagHUKOB), BCTpanBa-
eMbIX B TpaHcopmMaTop uan yCTPOWCTBO perynnpoBaHna HanpshkeHus nof Harpyskoi (PMH) nam yctaHas-
NBaeMbIX CHapyXu, 3T0 AO/KHO 6bITb 4OBEAEHO A0 3aKa3uuka Ha aTane KOHKypca v 3akasa W [O/KHO 6biTb
nokasaHO Ha 3/1eKTpUYeckoii cxeme Ha Tabnunyke TpaHcopmaropa.

B cnyvae, ecnu B aKcnayaTauuu npu BKAKOYEHWUM TpaHcopmaTopa Noj HanpskeHne HeKoTopble ero
BbIBOJbl CleAyeT 0CTaBAATb HeHarpyXeHHbIMU. TO HEOBXOAMMO PacCMOTPeTb BO3MOXHOCTb MOSIBIEHUS Ha
HWX HaBeEeHHOro HanpsHXeHNs, BO3HMKAIOLWero Ha HenoAK/TYeHHbIX BbiBOax TpaHcopmaropa (cM. npuio-
xeHue B). Mpu npoBeAeHNN NCNbITAHNIA HAMPSXXEHNAMW FPO30BOr0 UMMNy/bCa BCE HCUCMbITbIBAEMbIE INHEN-
Hble BbIBOAbl 1 BbIBOAbI HENTPaANN CoefMHAT C 3emneit (cm. pasgen 13).

5 Hanbonbluee paboyee HanpsKeHWe U YPOBHN U301ALUN

3HavyeHne Hanbonblero pabouero HanpsxeHus U, p (CM. pasgen 3) 1 ypoBHU U30NALUN ANSA NNHENHO-
ro KoHUa 1 HelTpann Kaxaoi 06MoTkn ycTaHoBeHbl TOCT P 55195 B 3aBUCMMOCTU OT Knacca HanpsxeHuns
06MOTKM WM. & TakkKe pexnma 3aseMsieHus HeiTpanu.

MpaBuna Ana UCnbITAHUA 3N1EeKTPUYECKOA MPOYHOCTU M3O0MALMM 3aBUCAT OT K/acca HanpskeHus 06-
MOTKM UMn. B cnyyae npoTuBOpeYmnii Mexay oTAeNbHbIMU NpaBuaamMmun UCnbiTaHUn pasnnyHbiX 06MOTOK TpaHC-
hopmaTopa npasunsio A8 0OMOTKM BbICLLIEro HanpsXxeHus criefyeT NPUMeEHATb KO BCeMy TpaHcdopmaTopy.

MpumeyaHne — Cm. B.3 (npunoxexue OB).

[na nocneposaTtenbHOW 06MOTKM (Hanpumep, aBTOTpaHCOPMATOPOB WMAM (Pa’0MOBOPOTHBLIX TPaHC-
chopmaTtopoB), y KOTOPO HOMUHANBbHOE HaMps)XXeHWe MeHblle HOMWHANIbHOTO HanpsXXeHusa ceTu, 3HavyeHne
UM [A0/1KHO 6bITb YCTAHOB/IEHO, UCXOASA U3 HOMUHA/IBHOTO HANPS)XXeHUS CETU BbICLLIEro HanpsXeHus, K KoTo-
poil noaknyaeTca aTa o6MoTKa.

CTtaHpapTHble 3HaueHns U, p npusegersl B TOCTP 55195. Ecnun He yka3aHo UHoe, Ansi 0GMOTKM TpaHc-
chopmaTtopa cnegyeT ncnonb3oBatb 3HavyeHne UHp, paBHOe unn 6rvxaiiluee 60/bliee K HOMUHAIBHOMY Ha-
NPSXXEHNI0 06MOTKM.

Mpumeuanune 1— Ansa ogHohasHbIX TPAHCGOPMATOPOB, NpefHa3HAYEHHbIX 415 COeAMHEHUs B 3Be3ay AN
o6pasoBaHve TpexdasHol rpynbl, HOMVUHA/ILHOE HanpshkeHne 06MOTOK YKa3biBAETCS Kak /IMHEeiHOe HOMUHA/IbHOE Ha-

npsxeHue. fesleHHoe Ha . Hanpumep. 500/ 1/3 kB. B aTom cnyyae Bbi6op UHp Nnpon3BoAsT MO 3HAYEHWIO IMHERHOro
HanpsbkeHust, T. e. UHp = 525 kB (cm. Takke FTOCT P 55795). Takoii e noaxog, NCnonb3ylT A58 0AHOMA3HbIX TpaHC-
chopmaTopoB. npefHa3HayeHHbIX 418 NPUMEHEHUS B OAHOMA3HbIX CUCTEMaXx, AN1A KOTOPbIX MakCMMasnbHOe 3HauveHve
HanpsHKeHNss OTHOCUTENIbHO 3eM/IM YMHOXaeTca Ha ONA NONyyYeHVs 3kBMBaNIEHTHOrO GHp C Lenblo onpegeneHus
ncnbITaTeNbHbIX HANPSXEHWIA.

NMpumeyaHue 2 — [ins 06MOTOK TPaHCHOPMATOPOB, NMPEeAHAa3HAYEHHbIX A1 MPUMEHEHUSI B 3MEKTPUYHECKNX
XenesHbIX Joporax, rae UCnosb3yloTcs ABa NPOTMBOMOMOXHBIX (hasHbIX HanpsxeHus, 3HaueHne UHp onpegensetca no
JIMHEHOMY HanpsHKEHWIO, €CN He yKasaHo UHOe.

MpumMmeuaHne 3— MOXET Cly4nNTbCS Tak, YTO HAMPSHKEHNSI HEKOTOPbIX OTNaek 6yayT BblibpaHbl HEMHOTO 60/1b-
LUMMW. YEM CTaHAapTHOE 3HaueHne (IMp. Npu 3TOM CeTb, K KOTOPOIt ByAeT NoAKIUeHa 3Ta 06MOTKA, UMEET Hanbonbluee
pa6oyee HanpsbkeHue, KOTOPOe He MPEeBbILAET 3TO CTaH4apTHOe 3HauyeHne UHp. Mockosibky Tpe6oBaHWs K M30MsLmm
[LO/MKHbI BbITb COTNACOBaHbI C (PAaKTUHECKUMM YCNIOBUSMI PaBOoThl, UMEHHO 3TO CTAHAAPTHOE 3HAUEHME [TIOKET GbITb NpY-
HATO B KauecTse LMpans TpaHcchopmatopa, a He 6mkaiilee 60/bluee 3HaueHe.

MpuMeuyaHne 4— B HEKOTOPbIX C/yYasx C UCKIHOUUTENbHBIMI YC/TOBUSIMI SKCMTyaTaumy MOXeT GbITb onpas-
[aHO 3aiaHne Apyroii KOMOMHaLUMKN UCTbITATe/IbHBIX HanpshKeHwn. JA Takux cryvyaeB o6LiMe PYKOBOASLLME yKa3aHWs
MOryT 6bITb HaligeHbl B (1).
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MpumeyaHne 5— BHEKOTOPbIX CIy4asx COEANHEHHBIE B TPEYTOIbHUK 0GMOTKM MOTYT GbITb 3a3€MJIEHbI OfHUM
13 CBOVX BbIBOZOB. B Takux cnyvasix 415 06MOTOK MOTyT MOTPe60BaTbCs UCTbITATE bHbIE HANPSHXKEHWUS BbILE TEX. YTO
COOTBETCTBYIOT HanGo/bLUEMY pabGoyeMy HanpsHKEHMIO 15 31eKTPoo6opyoBaHUs UM, Npu 3TOM 3HAUYEHUS UcTbiTaTe lb-
HbIX HANPSHKEHWI A0KHbI GbITb MPEAMETOM COralleHns Mexay N3roToBUTENIeM U 3aKa3unKoM.

Knacc HanpskeHusi, 3HavyeHne UHp n ypoBeHb M30154MN (HOPMUPOBAHHbIE 3HAYEHUS UCTbITATebHbIX
HanpsHXeHnn) Kaxaon 06MOTKN onpefensoT 3NeKTPUYECKYI0 NPOYHOCTbL M30N1ALMK TpaHcdopmartopa, kotopas
[O/MKHA 6bITh NOATBEPXKAEHA NCMbITAHUAMU MO MeTO4aM COrflacHO HacTosileMy cTaHgapTy (CM. pasgen 7).

3HayeHne UHp 1 ypoBeHb U30NALMN, YCTAHOBIEHHbIE AN KaxXA0i 06MOTKM TpaHcthopmaTopa, ABASAOT-
€A YacTbl MHOpMaLMuK, KoTopas Ao/KHA NPefoCcTaBAsATLCSA C 3anNpoCOM NpeAsioKeHuin n 3akasom. [nsa 06-
MOTKM C HENO/IHOW n3onsauunei HeiiTpanu 3akasuyMkom Takxke MOryT 6biTb YKa3aHbl YCTAHOBJIEHHbIE 3HAYEHUSA
MCNblTaTe bHbIX HANPSXEHWIA BbiBOAA HelTpanu (cMm. 7.4).

YpoBeHb U3oNnaumnmn AosxeH 6biTb yKa3aH cnegyowmm obpasom:

UHp | K / MW | CTU / KMNY ¢ cooTBETCTBYOLWUMN 3HAYEHUSAMU (CM. MPUMEPbI HUXE) ANA NUHERHbIX
3a)XMMOB Kaxagoli 06MoTKu.

3pech 1 ganee B npumepax NPUHATHI creaylole cokpalleHus:

KN — 3HayeHne HOPMUPOBAHHOIO UCMNbITATE/IbHOTO HANPSXXEHNA KOMMYTaLWUOHHOTO UMnynbca A4Na Nun-
HelHbIX BbIBOAOB C HAMBGONbLWNM U3 3HaYeHnin UMp;

MrA — 3HavyeHMe HOPMMPOBAHHOIO WCMbITATE/IBHOrO HaMNPSXXEeHUs MOJIHOF0 FPO30BOr0 UMNy/AbCca A
BbIBOZOB KaXA0W OTAENbHOW 0GMOTKM;

CI'M — 3HayeHVe HOPMUPOBAHHOIO WCMbITATE/IbHOIO HanpsXeHWs Cpe3aHHOro rpo30BOro MMMybca
ANS BbIBOLOB KaXAol OTAeNbHON 0O6MOTKM, ecnu ANA Hee MPOBOAWUTCA WCMbiITaHME Cpe3aHHbIM FPO30BbIM
UMNYNbCOM;

KMY — 3HavyeHne HOPMUPOBAHHOIO UCNbITATE/IbHOTO KPATKOBPEMEHHOIO (OAHOMWHYTHOI0) NEPEMEHHO-
ro HanpsHKeHWst MPOMbILLISIEHHON YacTOTbl OTHOCUTE/IbHO 3eM/IN A1 BbIBOLOB KaX A0 06MOTKM.

MpumeyaHne 6— 3HayeHne KMY — 310 HanbosbLLEE 3HAYEHME NEPEMEHHOIO HaMPSHKEHNS, HA KOTOpoe pac-
cuMTaHa n3onsaums TpaHcopmaropa u KoTopoe TpebyeTcsa NoNyUUTb NPU UCTIbITAHUAX.

BH — BbiCclWIee HanpsaxeHune:

HH — Hu3wee HanpsxeHue;

CH — cpepgHee HanpsxeHue.

Ecnv Ans nuHeliHbIX BbIBOAOB UM BbIBOAA HEWTPasn Kakoi-nnbo o6MOTKM 3HAYeHMe TOro UAKN UHOTO HOp-
MUPOBAHHOTO UcnblTatenbHoro Hanpsxxexuus (KA. MY unn CIrN) He ycTaHoBNeHO, TO nx abbpeBnatypa m3 060-
3HaYeHUs YPOBHSA U30NALMMN UCKIoYaeTcs. Hanpumep, 419 BbIBOAOB 6€3 YCTaHOB/IEHHOIO 3HAYEHUS HanpsXeHns
KOMMYTaLMOHHOIO MMMY/bCa U HaNpshXeHUsi Cpe3aHHOro rpo30BOro UMnyabca o6o3HaveHve bygeT creayoLmm;

U» p 1MNTN 1KMY ¢ cOOTBETCTBYOLWMNMN 3HAYEHUAMU.

Ecnu BbIBOJA HeWiTpann MeeT TOT Xe YPOBEHb N30/SILUN, YTO U IVHEHBI BbIBOJ, TO yPOBEHb N30MALMN
BbIBOJA HeNTpanu fonyckaeTcs He yka3biBaTb OTAE/bHO.

HopMmupoBaHHble UCNbITaTe ibHble HanpPsHKeHWs ANs BCeX 0OMOTOK AO/IKHbI yKasblBaTbCA Ha Tabnunuke
OaHHbIX TpaHcopmaTtopa (peakTtopa).

MpuHUUNBLI CTaH4apPTHOrO COKpaLyeHHOro 0603HaYeHNss NOSICHAIOT NPUMepbI, NPUBEAEHHbIE HUXeE.

Mpvmep 1— [1ByX06MO T O4YHbIA TpaHcOpPMaTOp C HOMUHANbHBIMY HaNPsHXeHussMn o6MoTok 35/11 kB
CO CXeMOi1 1 rpynnoit coeagnHeHnss ooMmoT ok ¥Y/[A-11; obmoTka BH nmeeT UMp =40.5 kB. 06MoTKa HH- UHp = 12kB;
06e 06MOTKM C MOMHOW n30naumein Heli Tpanu UMerT ypoBeHb n3onauum a no FOCT P 55195. Ha Tabnuuke
OOMKHO 6bITb YKasaHo:

BH U,p40.5/ MV 190/ Cr'n 220/KMYy 80 kB

HH wnup 12/NFN 75/ CT'A 90/KMY 28 kB

Mpumep 2 — TpaHchopMaTOp C HOMUHANbHBIMUW HaNPsHXXeHnAMN 06MoTok 230/38.5/ 22 kB co cxemoii n
rpynnoi coeguHeHnss 06MoT oK YH/YH/[-0-11. Pexum pa6boThbl HeiiTpann o6MoTku BH — ranyxoe 3azemnexue.
O6moTka BH — c HenonHolt nsonauyuen HeiiTpanu; I/ =252 kB: HeiiTpanb BH: UHp — He npuMeHnMo, 3Have-
Hue NI — He ycTaHoBNEHO, 3HayeHne KMNY — 85 kB. O6mMoTka CH — ¢ nonHoii nsonsunein HeliTpanu; UHp =
40,5 kB. ypoBeHb n3onauum ano FOCT P 55195. O6moTka HH — ¢ nonHoii nsonsaunei HeliTpanu; imp = 12 kB,
ypoBeHb nsonauyum ano FOCT P 55195. Ha Tabinyke fOMKHO 6blTh yKasaHo:

BH um 252/ M 750/ Crt 8351KMNY 325 kB

BH HeliTpans UM —/ KMNY 85 kB

CHUH 40.5/1rv 190/ Crn 220/KnN4 80 «B

HH UM 24/ Nrt 125/ Crt 150/ KN4 50 kB

NMpumeuvyaHne — Cwm. AB.4 (npunoxexune 4B).
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6 TpaHcchopmaTopbl C NepecoegnHAEMbIMN 06MOTKaMM

Ecnn He yka3aHo uHoe, 06MOTKM, A9 KOTOPbLIX MPeAyCMOTpeHa BO3MOXHOCTb COeUHEeHNA Ana paboThbl
60nee 4em B OHOWN KOHpUrypaumm, OMKHbI 6bITb UCNbITAHbI B KaXA0 KOHUrypauuu.

7 VicnblTaHms C-)I'IeKTpVI‘-IeCKOI7I MPOYHOCTU U301AUNN

7.1 O6wwue cBepeHuns

OnekTpuyeckas NPOYHOCTb U30NALUN TpaHcopMaTopoB (Peak T opoOB) NOATBEPXKAAETCSA MUCMNbITAHUSA-
MU. obLiee onucaHne KOTOPbIX NPUBELEHO HUXeE.

- WcnbiTaHne HanpsiXXeHWeM NOJSTHOTO TPO30BOr0 MMNYybca NUHENHbIX BbIBOAOB (MIFU) (cm. 13.2)

WcnbiTaHne npegHasHayeHo 18 NMPOBEPKM CNoco6HoCcTU TpaHcopmaTtopa (peaktopa) BblgepxusaTb
B 3KCnayaTauunm nepexogHble npouecchbl ¢ 6GbICTPbIM NOABEMOM HaMpsXeHWUs, Kak NpaBuio, CBA3aHHble C
paspsgamy MOMHWIA. VMcnbiTaHne noATBepXAaeT 3/1eKTPUYECKY0 MPOYHOCTb U30ASALMN UCMbITYEMOrO TpaHC-
hopmaTopa nyTem NpUAOXKEHUS UMMAYNbCOB HAaNPSHXEHUS K ero JIMHeHbIM BbiBOAaM. HanpsikeHue nosiHoro
rPO30BOr0 MMMynbca XapakTepusyeTca HannuuyneM BbICOKOYACTOTHbIX COCTABAAOLWMNX, €ro NPUIoXeHne Bbl-
3biBaeT HepaBHOMEPHble BO34eliCTBUSA B U30MALUN UCNbITYEeMOli 06MOTKM, OT/INYHbIE OT TeX. UTO BO3HUKAOT
npu BO3AeNCTBUN NEePeMeHHOro HanpshXeHus.

- MicnbiTaHne HanpsXXeHMem cpe3aHHOro rpo3oBOr0 UMNynbca /IMHENHbIX BbiBOAOB (CIU)
(cm. 13.3)

B gonosHeHne K HasHavyeHUo ucnbiTaHna MM 3To ucnbiTaHMe Takke npefHasHavyeHo A1 NPoBepKu
CNOCOBGHOCTM M30NAUMK TpaHcopmaTopa BblAepXuBaTb BbICOKOYACTOTHblE BO3AENCTBUSA, KOTOpble MOryT
BO3HWKHYTb B akcnayatauuu. Mpu ucneiTaHnn K M3onauuum TpaHcdopmaTopa npukaagbiBaloT HanpsxeHue
rPO30BOr0 MMMy/bCa, CPe3aHHOro Ha cnaje Ana obecnevyeHnss o4eHb BbICOKOW CKOPOCTU M3MEHEHUA Hanps-
XeHuns. HanpseHune cpe3aHHOro rpo3oBoro MMNyabca MMeeT 60Mbllee MakCManbHOe 3Ha4YeHne U CoAEepPXUT
cocTaBnsawwme 60nee BbICOKON 4acTOTbl, YEM HaNpsHKeHWe MOJSIHOro rpo30BOro uMmnynbca. McnbitaHne Crt
npoBOAMTCA N0 npoueAype, COBMeLLaloLLeil ncnbiTaHe HanPsXXeHNSAMMN MOSTHOTO U CPe3aHHOro rpo30BbIX UM-
ny/ibCOB.

MpumeuvaHne 1— Ucnbitanusa MMV n CIA ycTaHaBnvBaOTCA OTAENBHO 415 Kaxkaoi obmoTku. Ecam npmemo-
cAartoyHoe ucnbitaHve MU TpebyeTcsa cornacHo AaHHOMY CTaH4apTy A/15 06MOTKM BbICLLEr0 HaNpsXXeHUs, 3TO He BrieveT
3a co60i aBTOMATNYECKN HEOOXOAMMOCTL NPOBEAEHNS NPUEMO-CAATOUHbIX UCbITaHui MW gns gpyrux 06mMOToK, Hanpu-
mep. ¢ U%S 150 kB (UMp S 172 kB), ecnv 3aka3unkoM cnewuanibHO He OroBOpeHbl NpueMo-caaTodHble ncnbitaHusa Mri
n CI'W pnst 3TMX 06MOTOK.

- WcnbiTaHne Hanpsi)XxeHWeM rpo30BOro MMnynbca BoiBoga HelTpanu (TMBH) (cm. 13.4)

McnbiTaHWe npefHa3HavyeHo AN MPOBEPKUM UMMY/bCHbIM UCMbITATENbHBIM HamnpsXXeHUeM anekTpuye-
CKOIi NPOYHOCTMN N30NALUN BbIBOAA HENTPANN U CBA3AHHON C HUM 06MOTKM (06GMOTOK) OTHOCUTE/IbHO 3eMAN U
LPYTUX 06MOTOK, a Takxe NpoA0NbHOW U30NSLUN UCMIbITbIBAEMO 0OMOTKM.

- MicnbiTaHne HanpsiXxeHnem KOMMYTaLWOHHOTO MMNynbca NuHelHoro seiBoga (KW) (cm. pas-
nen 14)

McnbiTaHne npegHa3HayeHO AN MPOBEPKU CNOCOBHOCTU TpaHcdopmaTopa BblAepXuBaTb B 3KCAIYy-
atayuun nepexogHble Npouecchbl ¢ MeA/IeHHbIM MOABEMOM HaNpPsSXeHWs, Kak NpaBu/io, CBA3aHHble C KOM-
MyTauusamum npu akcnayatauuun. MNpu mcnbiTaHUM NpPOBepseTcs afnekTpuyeckas MPOYHOCTb U30NALUU NU-
HellHOro BblBOAA W CBA3AHHOW C HUM 06MOTKM (0GMOTOK) OTHOCUTENIBHO 3EMAIN U APYTUX 06MOTOK, a Takxke
MexaydasHoli U3onsuumnm M NPoLONbLHOIN N30NALUN UCTBITYEMO 06MOTKM (06MOTOK) Npyu BO3AEWCTBUMN Ha-
NPSXeHUss KOMMYTaLWOHHOro nMmnynbca. NcnbiTaHna TpexdasHbix TpaHcopMaTopoB NPoBoAATCA nodas-
HO. HanpsxeHue MHAYKTUPYeTCca B 06MOTKax TpaHcopmaTopa. J/InHeliHble BbIBOAbI MPW UCMbITAHWUU, Kak
npaBuio, He 3aKopaynBatTCA; NNHENHbIE BbIBOAbI UCMbITYEMOW hasbl BO BpEMSA UCNbITaAHWA NnofBeprawTcs
BO34€elCTBUIO HanpsXeHus, NPUMEpPHO NPOMNOPLUOHANBHOIO OTHOLWEHUI0 Yncna BUTKOB. Pacnpepgenexune
HanpsXXeHUs B UCMbITYeMoli pase aHa/IOTMYHO pacnpeeseHnio Npu UcnbiTaHUM UHAYKTUPOBAHHbIM Nepe-
MEHHbIM HanpsXeHUeMm.

- NcnbiTaHne NpUAOXeEHHbIM KpaTKOBPEeMEHHbIM nepeMeHHbIM HanpsxeHuem (MKMH) (cm. pas-
nen 10)

WcnbiTaHWe npepHa3HavyeHo A8 NPOBEPKM 3NEKTPUYECKOU NMPOYHOCTU M30NALMN NTUHENHbIX BbIBOAOB,
BbIBOAOB HElTpanu 1 CBA3aHHbIX C HUMN OBMOTOK OTHOCMTE/IbHO 3eMAN U APYruX 06MOTOK Npu BO3AelCcTBUMU
HOPMMWPOBAHHOTO UCMbITATEIbHOTO OAHOMUHYTHOTO MEPEMEHHOrO HanpsHXeHus. cnbiTaTeibHOE HanpsXXeHne
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nogaeTcs OfHOBPEMEHHO Ha BCe BbIBOAbLI O6MOTKM, BKAOUAsA HelTpab, Takum 06pa3om, HanpsxeHue Ha npo-
LONbHOW M3019LMM 06MOTKM OTCYTCTBYET.

- WcnbiTaHne NMHENHOTO BbiBOAA KPATKOBPEMEHHLIM MEPeMeHHbIM HanpsxeHuem (JIKMH)
(cm. pasgen 12)

McnbiTaHne npegHasHayeHo AN NPOBEpPKU 3NEKTPUYECKON MPOYHOCTU U30MALUN KaxXAOro NMHeHOro
BblBOJA OTHOCUTENIbHO 3eM/IM NpW BO3AENCTBMM HOPMUPOBAHHOIO WUCMbITATENILHOTO OAHOMWHYTHOTO mepe-
MEHHOro HanpsXeHus. Bo BpemMs ncnbiTaHUs ncnbliTateNibHOe HanpsXXeHne MHAYKTMpyetcs (MOIHOCT b0 MK
4acTUYHO) HA OA4HOM K 6onee NUHelHOM BbiBoAe NM6GO (A4NA WYHTUPYOWMX peakTopoB 6€3 BTOpuUY-
HblX 06MOTOK) NpUKNagbiBaeTCsA OT BHEWHEro UCTOYHNKA MK CO34aeTCca C UCNONb30BaAHUEM pe-
30HAHCHOW cxeMmbl. VicnbiTaHWe NO3BOASET NONYUYNTb HA SIMHERHbIX BbIBOAAX O6MOTOK, UMEIOLMUX HEMOTHYIO
N30NALMI0 HelTpanu, ncnolTateNbHble O4HOMUHYTHbIE NEepeMeHHbIe HanpsXXeHWs, YCTaHOBNEHHbIe ANA 3TUX
NVHEWHbIX BbIBOAOB.

- WcnbiTaHne MHAYKTUPOBAHHbIM KpaTKOBPEMEHHbLIM NepeMeHHbIM HanpsxeHnunem (MKMH) (cm. 11.2)

WcnbiTaHne npegHasHayeHo ANSA NMPOBEPKU 3NEKTPUYECKON NMPOYHOCTU U30MALUN KaxXAOro NMHEHOro
BbIBOJA W CBA3AHHOI C HUM 06MOTKM (06MOTOK) OTHOCWUTENIbHO 3eMN U APYTMX 06MOTOK, NPOAO/bHOK 130-
NAUMN NCNbITYyeMoi 06MOTKM (06MOTOK), a Takxke u3onauum mexay pasamu npu Bo3aeiicTBUN KpaTKOBPEMEH-
HOro NepemMeHHOro HanpsxeHua. [1ns npoBegeHna UcnbiTaHUA BbIBOAbLI TpaHcopmaTopa CoOefMHAIOT Takxe,
Kak npu akcnayatauyuv. Bo BpeMsi UCNbITAHUA CUMMETPUYHbIE HANPAXEHUS UHAYKTUPYIOTCS Ha BCeX NMHel-
HbIX BbIBOJAX U MeXAy BUTKaMW, HanpsXXeHne Ha HelTpanu oTcyTcTByeT. VcnbiTaHne TpexdasHblix TpaHcop-
MaTopoB NPOBOAUTCA NPU TpexdasHOM NUTaHUW.

- NcnbiTaHne ANNTENbHLIM NEPEMEHHbIM HANPAXeHWEM C U3MEepeHNEM MHTEHCUBHOCTUN YacTuy-
HblX pa3pagos (AMH) (cm. 11.3)

McnbiTaHne npegHasHayeHo AN NOATBEPXKAEHWA OTCYTCTBMA B TpaHCcopMaTope OnacHbIX YaCTUUYHbIX
paspafoB MPU HOPMasbHbIX YC/IOBUAX 3KCnyaTauuun. VcnbiTaTenibHOe HanpshkeHne npuknagbiBatroT Tak Xe.
Kak npu akcnayatauuu TpaHccopmatopa. Bo BpeMsa ncnbiTaHUs CUMMETPUYHbIE HAaNPSXEHUS UHAYKTUPYIOTCS
Ha BCeX NNHEeNHbIX BbIBOAAX W MeXAy BUTKaMMW, HanpsXeHue Ha HeWTpanu oTcyTcTByeT. McnbiTaHne Tpex-
hasHbIXx TpaHcopmMaTopoB NPOBOAUTCA NPU TpexdasHOM NUTaHuW, Npu 3T OM JonyckaeTcsa nodasHoe
ncnblTaHne npu ogHoMasHoM NUTaHun (CM. npumedarHune 2k 7.3.3.1, 1).

- MicnbiTaHne nsonsauun uenen ynpasneHusa n BTopuyHbix uenei (MBL) (cm. pasgen 9)

WcnbiTaHne npoBepsieT M30NAUKI0 Lenei ynpaBaeHns M BTOPUYHLIX Leneli TpaHcopmartopa, He noja-
KNIOYEHHbIX K 06MOTKaM.

* NcnbiTaHne HanpsXXeHWem rpo3oBbiIX MMNYNbCOB ABYX U 60nee COefUHEHHbIX BMeCcTe BblBO-
nos (T’MMB) (cm. 13.1.4.3)

McnbiTaHne npoBepsieT CMOCO6HOCTb M30AALMUM TpaHCcopmMaTopa BblAepXnBaTh BHYTPEHHWE NOBbILLe-
HUSA HanpsXXeHus, KoTopble MOryT NPou30iTW, ecnu ABa Unu 6onee BbIBOAOB OLHOBPEMEHHO NoABepralwTcs
BO3/eliCTBUIO TPO30BbIX UMMNY/IbCOB. McMbiTaHNe NPUMEHUMO TOJIbKO ANS HEKOTOPbIX TUMOB TpaHcopmarto-
poB. B KOTOPbIX 60 MMeloTCA nocnefoBaTe/ibHble 06MOTKN, KOTOPblIe MOTYT 6bITb 3aMKHYThI B 3KCRyaTauum
(Hanpumep, ha3onoBOPOTHLI TpaHCOpPMAaTOp C BK/IKOUYEHHOW 06XOA4HON Nnepemblvkoil), NM6o nmeeTca BO3-
MOXHOCTb NOSAB/IEHNA B 3KCM/yaTaLuy rpo30oBbiX UMMNY/bCOB OHOBPEMEHHO Ha AiBYX 1 60/nee BbiBOAAX.

MpumeuvaHune 2— 3T0 UCNbITaHME TaKXe HA3bIBAKOT «[BYXCTOPOHHEE UCMbITaHWE rPO30BbIMU UMMYIbCAMMU O.

7.2 Tpe6oBaHUs K UCMbITAHUAM 3/1€KTPUYECKON MPOUYHOCTU U30NALUN

7.2.1 O6wmre nonoxeHns

Tpe6oBaHMA K UCMbITAHUAM 31E€KTPUYECKON NPOYHOCTU N30NSALUMN, @ UMEHHO HEO0GX0AMMbIE UCNbITAHUS
M YPOBHMN MCMbITATE/bHbIX HAMPSHXXEHWIA, 3aBUCAT OT knacca HanpshxeHus Ukn o6mMoTkn TpaHcdopmaTopa (pe-
akTopa). Heobxoagmmble ncnbiTaHa npuBefeHsbl B Tabnuue 1. a KOHKpeTHble TpeboBaHua — B 7.3.

MpumeyaHne — Cm. B.5 (npunoxexuve OB).

Nio6ble 4ONONHUTENIbHbIE UCMbITAHWA CBEPX TPebOoBaHWI faHHOro cTaHAapTa u HOPMUPOBAHHbLIX YPOB-
Hel ucnbiTaTeNbHbIX HaNPSHXXEHWUA [O/KHbI ObiTh YKa3aHbl 3aka34yMkoM B MOMEHT 3anpoca NpeasioXeHnin u
3akasa, a Takxe B yCNOBUAX J0roBopa Ha noctaBKy, NOCKOJ/IbKY OHU MOTYT NOB/ANATbL Ha KOHCTPYKLMIO TpaHc-
opmaTtopa (cM. npunoxeHue B).

Cnepyet ucnons3osatb FTOCT P 55194 ansi yTOYHEHWA NOAPOGHOCTEW NPOBEAEHUS UCNbITaHuii. B cny-
yasx. korga fonycku Ha napameTpbl U 3HAYEHUSA NMPU UCMbITAHUAX HE YKa3aHbl B JaHHOM cTaHfapTe, cnegyot
ncnonb3oBartb 3HavyeHnsa no FOCT P 55194,



FOCT P 56738—2015

Ta6nuua 1— TpeboBaHWS 1 KATETOPUM UCNLITAHWIA 3NEKTPUYECKOI NPOYHOCTH N30AALMN 0BMOTOK TpPaHCopMaTopoB
W LLYHTUPYIOLLVX PeakTopoB

KaTeropua ncnbiTaHus 06MOTOK ANS Knacca HanpaXeHns o6MoTKK
LLL[VI Han6onblwero paboyero HanpsxeHus 1/mp

Bua ncnbitanusa U,S35kB 36<Wm S 150 kB 150 kB
VIHI*)S40,5 KB 40,5<YHpS 172 kB WHO > 172 kB
{nonHasa nsonsa- (HenonHasa usonAuua (HenonHas nsona-
uma Heiitpannu) HelTpann) uns HeiiTpann)
Tunosoe/

VcnbiTaHne HanpsXeHnem MosIHOro rpo3oBoro UMMy b-

ca NnHeliHbIX BbiBOAoB (M) Tunosoe Tunosoe npuemo-

chaTtouHoe’)

VicnbiTaHne HanpsXXeHMeMm cpe3aHHOro rpo30BOro MM-

o Tunosoe2* Tunosoe Tunosoe
nynbca NMHelHbIX BbiBogos (Cr)
McnbiTaHne HanpsbkeHneMm rpo3oBoro MMNysbca BblBOAA
HelTpann (TMBH) Tunosoe3dl Tunosoe4l Tunosoe4l
VcnbiTaHne HanpshxeHWeM rpo30BbIX MMMY/IbCOB fBYX U TunosoeSL _ o
6051ee coeanHeHHbIX BMecTe BbiBOA0B (MMB)
McnbiTaHne HanpsxeHeM KOMMYTAaLMOHHOMO My bca
nunHelHoro BbiBoga (KW) - - Tunosoe6l
McnbiTaHne NpunoXeHHbIM KPaTKOBPEMEHHbIM nepe- Mpremo- Mpremo- Mpuemo-
MeHHbIM HanpsbxeHnem (MKIMH) caarouHoe cAaToyHoe caaToyHoe
McnbiTaHne WHAYKTUPOBAHHLIM KpPaTKOBPEMEHHbIM Me- Mpuemo- .
pemMeHHbIM HanpsbkeHnem (MKMH)7' chaTouHoe -
McnbiTaHne NMHEHOrO BbIBOA KPATKOBPEMEHHbIM Me- . Mpuemo- Mpuemo-
pemMeHHbIM HanpsbkeHneM (JIKIMH) cAaToyHoe caarouHoe8l
VcnbiTaHue AANTeNbHbIM NepeMeHHbIM HanpshkeHueMm ¢ _ Mpuemo-
n3mMepeHnemM MHTEHCUBHOCTY YaCTUYHbIX pa3psaos (A/1H) - cAaTouHoe
VcnbiTaHne n3onauun uenei ynpasneHnst 1 BTOPUYHbIX Mpremo- Mpremo- Mpuemo-
ueneii (MBLY) caaToyHoe cAatoyHoe cAaToyHoe

1>lMpremo-caaTouHOoe nCnbITaHne AN IMHEHbIX BbIBOAOB 0OMOTOK LUYHTUPYIOLLMX PEAKTOPOB C HEMOJHON N30/15-
Leid HelATpasn (Mpu OTCYTCTBUN TEXHNYECKOV BO3MOXHOCTU NPOBECTU uchbiTaHne JIKMH). nnHeliHbix BbiBoA0B 061/0ToK
BH 1 CH cunoBbix TpaHcqopMaTopoB (aBTOTPaHC(OPMATOPOB) K1accoB HanpshkeHus 750 kB v Bbiwe 1 o6moTok BH
reHepaTopHbIX TPaHCOPMaTOPOB [/151 aTOMHbIX 3/1eKTPOCTaHLMIA; TUMOBOE UCTIbITaHNe BO BCEX OCTa/IbHbIX Clyyasix.

21 He npyMeHUMO K TpaHcthopmaTopaMm K1accoB HanpsbkeHnst oT 3 fo 20 KB ¢ 06/1er4yeHHoin nsonsumeil.

3>/cnbiTaHne HanpsHXKeHUsIMU NOSIHOMO U Cpe3aHHOoro (3a UCKloUYeHneM TpaHchopMaTopoB € 061er4eHHoN 1U3o-
nsAumeil) rpo3oBbIX UMMY/IbCOB COEAVHEHHBIX B 3Be34y 0OMOTOK K/1acCoB HanpshkeHnst oT 3 fo 35 kB ¢ nosHoli nsons-
upeli HeTpanu Npy BbiIBEAEHHON HEWTPasn; HEe NPUMEHNMO BO BCEX OCTaSIbHbIX C/yyasX.

4>|/cnbiTaHne HanpsHXKEHNEM MOJIHOTO FPO30BOr0 MMMy /IbCa 06MOTOK C HEMOJHON M30nsAuMei HeliTpanu, gony-
cKaroweln paboTy c ee pas3emMsIeHNeM; He NPUMEHUMO BO BCEX OCTa/IbHbIX Crlyyasix.

5>/1n coeAMHEHHbIX B 3Be34y 06MOTOK TpexdasHbIx TpaHCOPMaTOpPOB C MOSIHON U30AALMeln HelTpan npu
HeBbIBEIEHHO! HEeNTpasIu — MCMbITaHWe HaNPSHXKEHWEM MOJSIHOMO rPO30BOr0 UMMY/IbCA TPEX COEAMHEHHbIX BMECTe Nin-
HeliHbIX BbIBOAOB 0OMOTOK; He MPUMEHNMO BO BCeX OCTasIbHbIX CydasX.

6> He npumeHnMo K TpaHcdopmaTopam (asToTpaHchopMaTopam) 1 LYHTUPYIOLLMM peakTopam Knacca Hanps-
XeHusa 0o 220 kKB BKIUMTESBbHO.

7) Ans TpaHchopmaTopoB U Ayroracalmx peakTopos K/1accoB HanpshkeHus Ao 35 KB BKIH0UMTESBbHO.

8>[15 NHENHbIX BbIBOAOB O6GMOTOK LLYHTUPYIOLLMX PEaKTOPOB C HEMOHOWN n3onsaumein HemTpanu — npu Hanu-
YnK TEXHUYECKOV BO3MOXHOCTY (CM. 7.3.4).

MpumevyaHne — Cwm. OB6.6 (npunoxerHne 4B).

7.2.2 HopMupoBaHHbIe UCNbITaTE/IbHbIE HaNpsXeHus

TpeboBaHUsA K 3N1€KTPUYECKON NpoyHocTn nsonsaumm — no FOCT P 55195.

HopMupoBaHHble uCMbITaTes/ibHble HamnpsXXeHUs CUI0BbLIX TPaHCOPMaTopoB M PeakTopoB, YCTaHOB-
neHHble B FOCT P 55195, npuBegeHbl HUWXe, B Tabnuuax 2—4.

MpumevyaHne — Cwm. OB.7 (npunoxeHve [B).
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Tab6nuua 2 — VcnbiTaTeNbHble HANPSHXEHUS CUI0BbLIX TPAHCHOPMATOPOB K1accoB HanpshkeHus 3—220 kB

WcnbiTaTenbHoe HanpsixeHne BHYTPeHHel U BHeWHell nsonsyuu. kB

ANnTenbHOE
KpaTKoBpeMeHHOe nepeMeHHOe
nepemMeHHoe
rpo3aablXx UMNYyNbCOB

opHoMuHyTkce (MKMH. NKAW> npu nnasHoM nogbeme

8 5;( nwneino-  cosnmnenns “ Premnen wonni uytpenes
E m(:::j:{a n::.eemc::x HerVIIVTrE'a- BHYTpeHHeH n3onaynM npomenyrros}
? g " 9( 0 9 rx == n X
L : R SN I L T L
i SRR SO T B
S - SR SRR T 4 S S LI U S
o K 2 1%1 si* £ 1, si* 2 |
I I I T S T R S
1 2 3 4 5 B 7 8 9 10 11 12 13 14
s @ 20 - 20 20 10 - 10— - _ _
a 40 50 40 40 50 10 _ 10 26 — 26 _
6 40 50 40 40 50 18 _ 18 26 _ 26 _
6 (a) 40 — 40 40 —_ 20 _ 20 — _ _ _
a 60 70 60 60 70 20 _ 20 34 — 34 _
6 60 70 60 60 70 25 —_ 25 34 — 34 —
10 (@ 60 - 60 60 — 28 - 28 - - —
a 75 90 75 75 90 28 — 28 45 — 45 —
6 75 90 75 75 90 35 — 35 45 — 45 _
15 @ 7 - 75 75 — 3B - < _ - -
a 95 115 95 95 115 38 — 38 60 — 60 _
6 95 115 95 95 115 45 — 45 60 — 60 _
20 (@ 9 _ 95 9% _ 50 - 50 _ - - _
a 125 150 105 125 150 50 — 50 70 — 70 _
6 125 150 105 125 150 55 _ 55 70 _ 70 _
24 a 150 175 — 150 175 60 _ 60 80 _ 80 _
6 150 175 — 150 175 65 _ 65 80 _ 80 —
27 a 170 200 — 170 200 65 _ 65 90 — 90 _
6 170 200 — 170 200 70 _ 70 90 _ 90 —
35 a 190 220 140 190 220 80 — 80 105 — 105 _
6 190 220 140 190 220 85 _ 85 105 _ 105 _
110 a 480 550 _ 200 _ 200 200 100 280 _ 135 _
150 a 550 600 _ 275 _— 230 275 130 320 415 195 _
220 a 750 835 — 400 _— 325 395 200 465 600 280 220



FOCT P 56738—2015

OKOHYaHve Tabnuupl 2

I* ina TpexdpasHbix TpaHchopMaTopos.

N5 coeAVHEHHbIX B 3B€34Y 06MOTOK C NOJIHON M305UMER HEWTPaIn NPy HEBLIBEAEHHON HelTpanu.

3* NS coeAvHeHHbIX B 3Be3y 0OMOTOK K1acCcoB HanpshkeHust oT 3 fo 35 KB ¢ NonHoli nsonaumein HelATpanm npu
BbIBEJEHHOI HEWTPa/IN 1 419 0GMOTOK KNaccoB HanpsixeHns oT 110 fo 220 KB ¢ HenosHoi n3onsuueli HeliTpanu, fo-
nyckatouleli paboTy ¢ ee pa33emeHNEM.

4>1n51 06MOTOK KN1acCoB HanpshkeHusi oT 3 40 35 KB ¢ NoHOI U30nsLmMeit HeiiTpanv Npu NCnbITaHWU NPUIoXKEH-
HbIM HanpsXKeHnem OfHOBPEMEHHO C U30MALMENR NMHERHOro 3axuMa 1 AN 06MOTOK KnaccoB HanpskeHns oT 110 o

220 KB c HENO/HOI U30NALMei HelTpany, AonycKatoLLei paboTy ¢ eB pa33eM/IeHEM.

5* YcnoBus NnpuMeHeHUst ypoBHe nsonsauum ykasadsl B FOCT P 55195—2012 (nyHKT 4.17).

MpumeuvyaHne — Cwm. AB.7 (npunoxenve [B).

Ta6nuua 3— UcnbiTaTenbHble HANPSHKEHNA CUI0BbLIX TPAHCOPMATOPOB K1accoB HanpshkeHust 330—750 kB
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1>YcnoBusi NpUMEHeHNs1 YPoBHe n3onsaumm ykasaHbl B FTOCT P 55195—2012 (myHKT 4.17).
2>[1na TpexdasHbix TpaHchopMaTopoB.

Mpumeuvanne — Cm. AB.7 (npunoxexue [pb).

7.2.3

nOCﬂeAOBaTeﬂbHOCTb ncnbiTaHni
McnbiTaHusa AO0J1KHbI ObITb npoesefeHbl B nocnenoBaTesibHOCTH, yKaSaHHOVI HUXe:

a) ucnblTaHWs HanpsXXeHnem rpo3osbix umnynscos (M. CrA. TMBH. TIMB);
6) ncnbiTaHMe HanpsHKeHNEeM KOMMYyTaunoHHoro umnynsca (KW);
6) cnblTaHMe NPUMOXEHHBIM KPATKOBPEMEHHbIM NepeMeHHbIM HanpsxeHnem (MKMH);

r) ucnbiTaHne NNHERHOro BbiBOAA KPATKOBPEMEHHBIM NepeMeHHbIM HanpshxeHnem (JIKMH);
[l) UCMbITaHNe NHAYKTUPOBAHHLIM KPAaTKOBPEMEHHbIM MepeMeHHbIM HanpsxeHnem (MKMH);
B) UCMbiTaHNe AMUTENbHbIM MEePEMEHHbIM HamnpsHkeHWem C U3MepeHVeM WHTEHCUBHOCTW YacCTUYHbIX

paspagos (4MH).

anun-
TenbHoe

o w *oui=
—— B o n%x
. o kU

w P

295
295
425
425
635
635

MpumeuyaHne — ITO MOSHbIA NepeyeHb UCMbITaHWIA, HE BCE UCTILITAHUS U3 NEPEUNCIIEHHBIX MOTYT 6bITb MpPK-
MEHUMbI K KOHKPETHOMY TpaHcopMarTopy.
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Ta6nuua 4 — VcnbiTaTeNbHble HANPSXKEHNSI PeakTopoB
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OKOHYaHve Tabnuupl 4

VicnbirarenibHoe HanpsbkeHne BHyTPEHHE 1 BHeLLHel u3onsLym, kB

rPO30BbIX UMY ICO0 + o« KpaTKoBpeMeHHOE nepemeHHoe K
9 21 0AMoMUMYTVOE npu1 n1asHoOM
o 9 L (MKMH. JKMH> nogbeme BHeLLHel b
s . H i 1307154 (BO3AyLL- 27
g LLYHTVPYHOLLX Ii-FH c®1o « HbX MPOMEXYTKOB) | 7
g LLYHTMPYHOLLMX LLYVITUPYHOLLIAX 35
5 * er 11 1 fyroracawyx 9 peakTopoB 4
T 5 ! ! S § B CyXOM COCTOSHWN «
Q Ey iri % g
o] 0 Qs ;g ¢
§ £ = ] 51T 37, » "~ ! ﬁ
g I/l ai ri1?s Ti 515 I/l &
E S ,ﬁ C ’(‘) 13 * I 7! g é l 1 ®S I/Ib
S 3 'S 82 2 2 * §
1 2 3 4 5 6 7 8 9 10 il 12
500 a 1425 1550 — 1050 570 800 — — — 425
6 1675 1800 — 1230 630 830 — — — 425
750 a 1950 2100 — 1425 750 1100 — — — 635
6 2250 2400 — 1675 900 1250 — — — 635
1>ns TpexdasHbIX peakTopos.
2>YcnoBusi NpUMeHeHus1 ypoBHeii nsonsaumm ykasaHbl B FOCT P 55195—2012 (nyHKT 4.17).
MpumeuvyaHne — Cwm. [B.7 (npunoxexve [B).

Mo cornacoBaHuio Mexay N3roToBuTesieM M 3aKka3yMkoM WUCMbITaHWE Hanps)XXeHUem KOMMYTaLMOHHOro
nMmnynbca MOXeT NpoBOAUTLCA A0 NCNbITaHWU HanpsXXeHnamMmun rpo3oBbiX UMNY/IbCOB.

Ecnu BbinonHsaeTca ucnoitaHue AMNH, To no cornacoBaHuto MexXxnay u3rotoeutesniemMm M 3akasdymkom nocne-
AoBaTesIbHOCTb nNpoBegeHnsA NCNbITAHWII MOXET O6bITb U3BMEHEHA, 3@ UCK/TIOYEHMEM TOr0, YTO UCNbITAHNE ANH
AO0JIXHO 6bITb nocnegHUM uUcnblTaHNem SﬂeKTpMHeCKOVI APOYHOCTN nU3onAaynn.

7.3 Tpeb6oBaHUA K UCMbITAHUSAM OTAE/bHbIX TPAHCHOPMATOPOB U PEaKTOPOB

7.3.1 WcnbiTaHna TpaHchopmaTopoB knaccoB HanpskeHns go 35 kB BknwuntenbHoO

7.3.1.1 TMpuemo-chaTtoyHble ncnbiTaHna

a) WcnbiTaHne NPpUMOXEeHHbIM KpaTKOBPEMEHHbIM NepeMeHHbIM HanpsxeHnem (MKMH)

McnbiTaHne NpunoXeHHbIM KPpaTKOBPEMEHHbIM NEepeMeHHbIM HanpsHXXeHWem [OJ1KHO MPOoBOAUTLCA MO
mMeToAuKe cornacHo pasgeny 10 Ha kaxaoi oTAenbHON 06MOTke TpaHcdopmartopa. McnbiTaTenbHble Hanps-
XeHus — cornacHo 7.2.2.

MpumeuvyaHne — [lpegnonaraeTcs, YTO TpaHChopmaTopbl K1ACCOB HaNpsHxeHns A0 35 KB BKAUUTENIbHO nMe-
10T 06MOTKM C NOJIHOM U30NsUMen HelnTpany, YTobbl BblAepXaTb 3TO UCTbITaHUE.

6) VicnbiTaHMe MHAYKTMPOBAHHBLIM KpaTKOBPEMEHHbIM NepeMeHHbIM HanpsxeHuem (MKMH)
McnbiTaHne MHAYKTUPOBAHHLIM KPaTKOBPEMEHHbIM NEepeMeHHbIM HanpsXXeHnem AO0/HKHO NPOBOAUTLCA
no MeToguke cornacHo 11.2 npu ncnbiTateslbHOM HanpsXXeHun, paBHoM 2 DHOMIN/ 3 (OTHOCMTENIbHO 3eMn).
7.3.1.2 TunoBsble UCNbITAHUSA
a) McnbiTaHWa HanpsHXKeHWsMU MOJTHOTO U CPe3aHHOro rPo30BbIX MMNY/bCOB NUHENHbIX BbiBOAOB (M
n Cru)
WcnbiTaHne nsonaunm o6MoToK TpaHCOpMaTopoB C HOPMabHOM 130M5LMeil HaNnPsSXXeHNAMUN MOSTHOTo
N Cpe3aHHOro rpo30BbIX MMMNYNbCOB AO/HKHO 6bITh NPOBEAEHO ANA NINHEVHbIX BbIBOAOB N0 MeTOAMKE, YKa3aH-
Hoil B 13.3. VcnbiTaTeNlbHble HaNPsXXEHUA — cornacHo 7.2.2.

MpumeuyaHne — MeToavka 13.3 npegnonaraeT coBmeLleHue ncnbitaHuin N n Crl B ogHoi nocnegoBatesb-
HOCTU ncnbiTaHusA. Mpu HeobxoaumocTy ucnbiTannsa M u CI MoryT 6bITb BbINO/THEHbI OTAE/BHO APYT OT Apyra, B 3TOM
cnyyae B 4acTu NocneAoBaTebHOCTU UCNbITaHUI cnedyeT PyKOBOACTBOBATLCA yKazaHusaMu 13.2.
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NcnbiTaHne nsonsaumm o6MoTOK TpaHChOpMaToOpoB C 06/1erYeHHO n3onaumein Hanps)XeHnemM MosIHOro
rPO30BOro MMMynbca AO/HKHO ObliTb MPOBEAEHO AR NIMHENHbIX BbIBOLOB NO MeToAuMKe, yka3aHHoN B 13.2. Uc-
nbiTaTefibHble HanpPsXeHna — cornacHo 7.2.2.

6) VicnbITaHNS HaNPSXEeHUSIMU MOJIHOTO UM CPe3aHHOro rpo30BbIX MMNY/LCOB BbiBOAA HelTpanu gns co-
eNHEeHHbIX B 3B€3y 06MOTOK Npu BbiBeAeHHON HeliTpanu (MY n Crn)

WcnbiTaHne n3onaunm o6MoTOK TpaHCOpPMaToOpOB C HOPMasibHOW M30M5LMeil HaNPSHXEHUAMUN MOSTHOTO
N Cpe3aHHOro rpo3oBbIX MMMYNbLCOB AO/HKHO ObITb NPOBEAEHO ANA BbiBOAA HENTpanu no MeTofuke, yKasaH-
Holi B 13.3. UcnbiTaTeNbHble HANPSXXeHU — cornacHo 7.2.2.

WcnbiTaHne n30i5uMm 06MOTOK TpaHChOpPMaTOPOB C 06/1€TYEHHOW U30MAauMeil HanpsXXeHWeM MOTHOTo
rPO30BOro MMNynbca AO0/MKHO ObITb NPOBEAEHO ANA BbiBOAA HelTpanu no metoauke, ykazaHHoin B 13.2. Uc-
nbiTaTeibHble HaNpPsXeHnsa — cornacHo 7.2.2.

B) VicnbiTaHne Hanpsi)eHMem MOoIHOro rPO30BOr0 MMMNY/ibCa TPeX COeANHEHHbIX BMeCTe IMHEWHbIX Bbl-
BOJ0B A1 06MOTOK CO CXeMOli coefiMHeHNs 3Be34a C HeBbiBeeHHOW HellTpanbio (TMMB)

McnbiTaHne n3onsunmm o6MoTOK TpaHCOpMaTOpOB C HOpPMasnbHOW M 06neryeHHoW n3onaunen Hanps-
XEHWEeM MOJIHOTO FPO30BOr0 UMMy/NbCa NPV HEBbIBEAEHHOW HENTpanun J0/HKHO 6bITb MPOBEAEHO MyTEM Mpu-
NIOXEHNS HanpsHKeHUs K TPEM 3/IeKTPUYECKU COeLMHEHHbIM MeXay CO60i NMHeliHbIM BbiBOAaM OGMOTOK No
meToauke, ykasaHHoi B 13.2. icnbiTaTeNibHble HANPsH)XeHNss — cornacHo 7.2.2.

7.3.2 WNcnbliTaHnsa TpaHcopmMaTopoB kaaccoB HanpsxeHus 110— 150 kB

7.3.2.1 Tpuemo-chatoyHble ncnbliTaHnsa

a) NcnbiTaHne NpUMoXeHHbIM KpaTKOBPEMEHHbIM nepeMeHHbIM HanpsxeHnem (MKMH)

McnbiTaHne NPUNOXEHHbIM KPATKOBPEMEHHbLIM MEPEMEHHbIM HanpsXXeHWeM AO0/KHO 6biTb NPoBefEeHO
ANA Kaxoh oTaenbHoW 06MOTKM TpaHchopmaTopa cornacHo MeTofuke, ykasdaHHol B pasgene 10. ns o6Mo-
TOK C HENOHON n3onsAumein HeTpanu UCNbITaHUA AO/MKHbI 6bITb NPOBEAEHbl UCMNbITATENIbHBIMU HaNPAXeHUs-
MW. YCTAHOBMIEHHbIMMN /18 BbIBOAOB HelTpanun aTux o6MoToK (cMm. 7.4.2).

6) icnbiTaHMe NMHENHOro BbIBOAA KPaTKOBPEMEHHbBIM MepeMeHHbIM HanpshkeHnem (JIKMH)

[na 06MOTOK C HENONHOI U3oNAuUNed HeliTpanu ucnbiTaHne AO0/HKHO 6blITb MPOBEAEHO NPU UCMbITATE Nb-
HOM HanpshKeHUW cornacHo 7.2.2 No MeToAuKe, yKa3aHHo B pasgene 12.

7.3.2.2 TunoBble UCMNbITAHUA

a) VicnbiTaHnMa HanpsXeHWsMU NOSTHOTO U CPe3aHHOro rPo30BbIX MMNYNbLCOB NUHENHbIX BbiBOAOB (MU
n Cru)

McnbiTaHWe HanpsxeHnem NosIHOTO0 U CPe3aHHOro rpPo30BbIX MMMY/IbCOB AO/HKHO 6biThb NPOBEAEHO ANSA
NIHEHbIX BbIBOAOB NO MeToAuKe, ykazaHHOW B 13.3. VicnbiTaTesibHble HANpPsXXeHUs — corfiacHo 7.2.2.

MpumeyaHne — MeToavka 13.3 npeanonaraeT CoBMeELLEHUE UCbITaHWii HanpsbkeHuamu M n CTU B ogHoit no-
CnefoBaTesIbHOCTU UCTbITaHus. Mpr He0BXO0ANMOCTM UCTIbITaHWA HanpsbkeHysimu M 1 CTA MOryT 6bITb BbINOHEHbI OTAESb-
HO [pyr OT Apyra, B 3TOM C/ly4ae B 4acTu NOCneA0BaTelbHOCTU UCTbITaHWIA CrieflyeT pyKOBOACTBOBATLCS ykazaHuaMu 13.2.

6) VicnbiTaHve HanpsXeHWeM rpo30BOro MMNybca BbiBoga HelTpanu (TMBH)

BblBOA HelTpanu Jo/MKeH 6blTb MCMbITAH HaNpPsHKEHWeM MOJSIHOT0 rPO30BOr0 MMMY/bCa N0 MeToAuke
13.4. VcnbiTaTeNbHble HANPSXeHUsa — cornacHo 7.2.2.

7.3.3 WcnbiTaHnsa TpaHcoOpMaToOpoB k1accoB HanpsxeHnsa 220 kKB u Bblwe

7.3.3.1 Tlpuemo-caaToyHble UCNbITaHusA

a) VcnbliTaHns HanpsXeHWeMm MoJsIHOro rpo30BOro MMMyAbca N30NALUN NNHERHBIX BbIBOAOB 06MOTOK BH
n CH TpaHccopmaTopoB (aBToTpaHcthopmaTopoB) knaccoB HanpshxeHnsa 750 kB v Bbiwe n 06MoToK BH reHe-
paTopHbIX TPaHChopMaToOpoB A1 aTOMHbIX 3aeKkTpocTaHumnii (M)

McnbiTaHWe HanpsXeHWem NoJsIHOro rpo30BOro UMNyAbca A0/MKHO 6biTb NPOBEAEHO ANA NIMHEWHbIX Bbl-
BOJ0B OGMOTOK N0 MeToAUKe, ykasdaHHOW B 13.2. VcnbiTaTeNlbHble HaNPs)KeHUst — corslacHo 7.2.2.

6) VicnbiTaHve NPUIOXEHHbLIM KPaTKOBPEMEHHbIM NepemMeHHbIM HanpsxeHuem (MKMH)

McnbiTaHne NPUNOXEHHbIM KPaTKOBPEMEHHbIM MePeMeHHbIM HanpsXeHWeM AO0/HKHO 6biTb NpoBefeHOo
ONA KaxXAol oTaenbHOl 06MOTKM TpaHchopmaTopa corfiacHo MeToAvke, ykasaHHoi B pasgene 10. Ans o6mo-
TOK C HEMOJIHOM n3onsAuneli HekTpanu NCNbITAHNA AO/KHbI GbiTb NPOBEAEHblI UCTbITATEIbHbIMU HaNpPsHKeHns-
MW. YCTAHOB/IEHHbIMU AN BbIBOAOB HelTpann aTUX 06MOTOK (cM. 7.4.2).

B) WicnbiTaHne NMHENHOro BbIBOAA KpaTKOBPEMEHHbIM NepeMeHHbIM HanpshxeHvem (JIKMH)

[na 06MOTOK C HENOJTHOW N30nsLMeil HeliTpann ucnbiTaHe J0/HKHO NPOBOANTLCS NPU UCMbITATENIbHOM
HanpsXeHWn cornacHo 7.2.2 ¢ UCNonb30oBaHne MeToAMKN, yKkasaHHol B pasgene 12.

r) VicnbiTaHne AANTENbHLIM MEPEMEHHBIM HanpsXXeHWeM C U3MepeHWeM WHTEHCUBHOCTU YaCTUYHbIX

paspagos (AMH)
13
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McnbiTaHWe J0XHO NPOBOANTLCA B COOTBETCTBUM C METOAMKOM, N3M0XEHHOW B 11.3. npu nepemMeHHOM
HanpsXXeHWW NOBbIWEHHOro YpoBHA 1.8CQHOM/*3 (OTHOCUTENbHO 3eMIN, CM. PUCYHOK 1) U ANUTEeNbHOM nepe-
MEHHOM HanpsXXeHWn cornacHo 7.2.2.

MpumeyaHus

1 Ecnv npu mcnbiTaHUM NepeMeHHoe HanpshkeHne MOBbILLIEHHOTO YPOBHA MeXAY IMHEHbIMY BbIBOAAMM 0OMOTKM
BH TpexdasHbix TpaHCcthopMaTopoB He MeHbLLIE HOPMUPOBAHHOIO UCTbITATEIbHOTO KPAaTKOBPEMEHHOr0 NePemMeHHOro Ha-
npshkeHVs MexayasHoii n3onsaumm, To ucnbitaHne AMNH Taioke ABNSETCA UCMbITaHNEM MexaythasHol N30/1ALMM 06MOTKMN
BH KpaTkoBpeMeHHbIM (OHOMUHYTHbLIM) NepeMeHHbIM HanpskeHnem. B ciiyyas ecninm 3HaueHne nepeMeHHoro Hanpshxe-
HWSA NOBbILLEHHOTO YPOBHS MeXZY NIMHERHbIMMY BbIBOAAMIN 06GMOTKM BH MeHee HOPMUPOBAHHOTO MUCMbITATE/IbHOrO KpaTKo-
BPEMEHHOro (O4HOMWHYTHOrO) NEPEMEHHOr0 HanpshkeHnsi MexaydasHoin n3onauum, ¢ Lesblo COBMELLEHNSI UCTIbITaHUS
NIKMH mexgydasHoit nsonauum v ANH ypoBeHb NOBbLILLIEHHOTO HANPSHKEHUs1 MOXET ObITb YBE/IMYEH A0 3HAYeHus, obe-
CreyvBaroLLEero HOPMMPOBAHHOE UCTIbITATE/IbHOE KPaTKOBPEMEHHOE (OAHOMUHYTHOE) NepeMeHHOe HanpsbKeHne mexay
JMHelHbIMM BbiBOAaMM 06MOTKM BH TpexdhasHbix TpaHChopMaTopos.

2 MepeMeHHOe HanpshkeHne MOBbILLIEHHOIO YPOBHA Mexy dasamu TpexdasHbIx TpaHcopMaTopos npu Tpexdas-
HOM BO30YXEeHUM MOXET NPeBbIllaTb UCTbITaTe/IbHOE KpaTKOBPEMEHHOE (O4HOMUHYTHCIO) NMepeMeHHOoe HanpsxeHue,
HOpPMUPOBaHHOE A1 MexaydasHoin n3onsaumm (cMm. 7.2.2). Bo nsbexaHve nepencnbiraHus MexaydasHoli n3onaumm mc-
nbiTaHne AMNH mMoxeT 6bITh NPOBeAeHO NoasHo C 3a3eM/IeHneM AOCTYMHbIX BbIBOAOB HeliTpasieii.

7.3.3.2 Twunosble ncnbiTaHns

a) VicnbiTaHve HaNpPsXXeHUAMMW MOJTHOTO U CPe3aHHOro rPO30BbIX MMMNYbCOB NINHEHbIX BbIBOAOB (M
n Cru)

McnbiTaHne HanpsXXeHMAMU NOMIHOTO M CPe3aHHOro rpo30BbIX MMNYbCOB A0/XHO ObITh NPOBEAEHO ANA
NIMHEeliHbIX BbIBOAOB MO METOAMKE, YKa3aHHOM B 13.3. VcnbiTaTeNbHble HANpPsSXXeHUss — cornacHo 7.2.2.

MpumeuyaHne — MeToavka 13.3 npegnonaraeT coBmeLleHune ncnbitaHuin N n Crl B ogHoi nocnegoBatesb-
HOCTM ncnbITaHus. Mpu HeobxoaumocTy ucnbiTannsa M u CI MoryT 6bITb BbINO/THEHbI OTAE/NBHO APYT OT Apyra, B 3TOM
Cnyyae B 4acTu nocneAoBaTenbHOCTM UCNbITaHUI cnedyeT pyKOBOACTBOBATLCA yKazaHusaMu 13.2.

6) VcnbiTaHne HanpsXXeHnem KOMMYTaLMOHHOro MMNynbca TpaHCOpPMaTOpPOB KAaCCOB HanpsXeHus
330 kB u Bbiwe (KW)

NcnbiTaHne HanpshkeHMem KOMMYTaLWOHHOIO UMMYynbca AO/KHO 6biTb NPOBEAEHO ANA NNHERHbIX Bbl-
BOAOB N0 MeToAuKe, yka3aHHol B pasgene 14. VcnbiTatenbHble HANPSXEHUss — cornacHo 7.2.2.

B) /icnbiTaHne HanpshxeHnem rpo3oBOro MMNynbca BbiBOAa HelTpanu Ana TpaHcopmaTopos, gonycka-
IoWmnx paboTy c passemnennem Hehtpanu (FTMBH)

BbiBOA, HeliTpanu AOMXeH ObiTb UCNbITAH HaNPsXeHWeM MOJSIHOT0 rPO30BOr0 MMMy/nbca MO MeToAnkKe
13.4. NcnbiTaTeNbHble HANpPAXeHnsa — cornacHo 7.2.2.

Mpumevanne — Cwm. [b.8 (npunoxexue 4B).

7.3.4 VcnblTaHUA WYHTUPYIOLWNX peakTopos

McnblTaHna WyHTUPYOLWNX peakTopoB — cornacHo 7.3.1—7.3.3 B 3aBUCUMMOCTK OT 3HavyeHus UKn

B cnyyae OTCYTCTBMA TEXHMYECKO BO3MOXHOCTM [OMyckaeTcs He MPOBOAUTbL ucnbitTanme JIKMH gns
NVHEHbIX BbIBOAOB OOMOTOK LIYHTUPYOLWNX PEakTopoB C HEMNOSIHOW n3onauuei HeilTpanu, npu 3Tom B
pamMkax npMemo-caaTouHbIX UCNbITAHWIA A0MKHO ObiTh BbINO/THEHO UCNbITAHWE HANPSXEHWEeM NOMHOrOo rpo-
30BOr0 MMMy/ibCa BHYTPEHHEeN N30nauun nnHeliHbix BoieogoB (MM). CooTBeTcTBME M30NALUN TMHENHOTO
KOHLa 06MOTKM LIYHTUPYIOLWNX PeakTopoB OTHOCUTE/IbHO 3eMAU 1 MexAay dha3amMy HOPMUPOBAHHBLIM UC-
nblTateNbHbIM KpaTKOBPEMEHHbIM (OAHOMUHYTHBIM) NEPEMEHHBIM HaNPSXEHNAM AO0/MKHO 6bITb NOATBEPX-
AEHO pacuyeTom.

7.3.5 VcnbiTaHusa gyroracsiwimx M TOKOOrpaHMymMBal W nx peakTopos

7.3.5.1 TMpuemo-cpaTtoyHble UCNblITaHNsA

a) NcnbiTaHne HanpsXXeHnem rpo3oBoro MMnNysabca ToKkoorpaHnymealwLwmx peakropos (M)

McnbiTaHne NpoAo/bHONR N30NALUKN TOKOOTPAHUYMBAOLLMX PeakTOpOB HanpsXXeHneM rpo3oBoro UM-
nynbca A0/MKHO 6biTb MPOBEAEHO NooYepeAHO ANSA NIMHERHbIX BbIBOAOB N0 MeToAuKe, yka3aHHon B 13.1
n 13.2. NcnbiTaHnsa n3onAaumy TOKOOrpaHnymBatoLMx peakTtopos, B T. Y. CyXUX, AOJ/DKHbI MPOBOAUTLCA UM-
nynbcamu oTpuuatenbHoON NONAPHOCTU. HencnbiTbiBa€Mble BbIBOAbI A0/KHbI OblTh 3a3€M/eHbl Henocpes-
CTBEHHO WNWN yepe3 WYHT ANA U3MepeHUs Toka. Beuay mManoi UHAYKTMBHOCTW peakTopa ANUTENbHOCTb
NOJIHOTO FPO30BOr0 MMMY/IbCA MOXET ObiTb MEHbLUEe CTaHAAPTHON, Npy 3TOM He TpebyeTcs yBenuyeHue
ncnbiTaTeNbHOro HanpsxeHna no 13.2.1. McnbiTaTesibHble HANPAXEeHUA — cornacHo 7.2.2.
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6) McnbiTaHne NPUIOXKEHHbIM KpaTKOBPEMEHHbIM NepeMeHHbIM HanpsxeHuem (MKMH)

He NpMMeHNMO K CyXuM TOKOOrpaHu4vBaloLWmnM peaktopam, ycTaHaB/IMBaeMbIM Ha ONOPHbLIX N30MATO-
pax (cMm. 7.3.5.2. B). McnbiTaHne NPUIOKEHHLIM NEPEMEHHbBIM HaNpPsXXeHWeM LO/KHO NMPOBOAUTLCA MO METo-
AvkKe cornacHo pasgeny 10 Ha KaxAoi oTaenbHol 06MOTKe peakTopa. McnbiTaTenbHble HANPSXeHUa — co-
rnacHo 7.2.2.

B) MicnbiTaHNe MHAYKTUPOBAHHbLIM KpaTKOBPEMEHHbIM NepeMeHHbIM HanpshxeHnem o6mMoTkn BH gyro-
racsilmux peakTopoB C NOJIHON n3onauueit HenTpanm (MKMH)

McnbiTaHne MHOYKTUPOBAHHLIM KPATKOBPEMEHHBIM MEPeMEHHbIM HanpsXXeHneM JO/KHO NPOBOAUTb-
cA No MeToAMkKe cornacHo 11.2 npu ncnbiTateslbHOM HanpshXeHnn (OTHOCUTESIbHO 3eM/n), PpaBHOM ABOIHO-
MY HOMWHa/IbHOMY HanpsKeHUHo.

7.3.5.2 TunoBsble ucnbiTaHnA

a) WcnbiTaHne HanpsXXeHnem noJsiHoro rpo3osoro umnynsca (Mrin)

McnbiTaHne BHYTPEHHEN U30M5LMN HanpsXXeHUWeM MOJSIHOro rPO30BOr0 UMMY/bCa AO/MKHO ObiTh MPO-
BeleHO MoovyepesHOo ANA NNHEWHbIX BbIBOAOB MO MeToAuke, ykasaHHol B 13.1 n 13.2. Mpu ncnbiTaHuu
TOKOOTpaHM4MBalLWMNX PeakTopoB 419 obecnevyeHns Tpebyemoli GopMbl CTaHAAPTHOTO MOTHOTO TPO30BOT0
MMMNynbca HeucnbiTbiBaeMble BbiBOAbl MOTYT ObiTh 3@a3€M/IEHbl Yepe3 conpoTuBaeHne. cnbiTaHna n3ons-
LUKN CYyXnX TOKOOrpaHuymMBaloLmx peakTopoB LO/MKHbI MPOBOAUTLCA UMMNYbCaMWN KaK MOMOXUTENbHON, Tak
1 oTpuuaTenbHON NOASPHOCTU. VcnbiTaTeNbHble HaNpPsHXXeHUa — cornacHo 7.2.2.

6) VicnbiTaHe NPUIOXKEHHbIM NEePEMEHHbIM HanpsHXeHWeM CyXUX TOKOOTrpaHW4nMBaloLWnMX peakTopos
B cbope c onopHbiMu nzonatopamu (MKMH)

McnbiTaHne NpuioXeHHbIM NepeMeHHbIM HanpsXXeHnem LO/IKHO NPoBOAUTLCA NO MeToAuKe cornac-
HO pa3geny 10 Ha kaxAoi oTfaenbHol 06MOTKe peakTopa. [lna Cyxux TOKOOrpaHM4YMBaloLW X peakTopos,
ycTaHaB/MBaeMbIX B cbope Ha OMOPHbLIX N30NATOpax, Takoe ucnbiTaHne npeactaBnseT coboli ucnoiTaHne
N3015L4MMN ONOPHOW KOHCTPYKUMKN. NcnbiTaTenbHble HanpsXXeHUs — corfacHo 7.2.2.

MpumeyaHne — JononHuTesnbHble MO OTHOWeHMI0 K MOK 60076-3:2013 nonoxeHns 7.3.4 n 7.3.5 BBefeHb!
C Lenbio yyeTa NoTpe6HOCTEN POCCUIACKOI HaUMOHa/bHOM CTaHAapTU3aLMmn B YacT TPEBOBaHWIA K UCMbITAHWSIM 3/1eK-
TPUYECKNX PEAKTOPOB M yuMTbIBaOT NpakTnky MOK 60076-6:2007 1 0CO6EHHOCTM HaUMOHa/IbHOM CTaHAapTM3aumm.

7.4 NcnbiTaTeNbHble HaNpPsXXeHUs BbiBOAa HelTpann 06MOTKM

7.4.1 TpaHcthopmaTopbl KnaccoB HanpsaxeHna go 35 kB BkNwUnTENbHO

BblBO HeiTpanu, npu ero Hannuumn, Ao/MKeH 6biTb UCMbITAH NPUIOXKEHHBIM NEPEMEHHbBIM HaNpPsXeHu-
eM. Hanps>KeHNsAMU NOSIHOTO U CPe3aHHOro rPO30BbIX UMMNY/1LCOB, YCTAHOB/IEHHLIMU A/18 IMHEWHbIX BbIBOLOB
06MOTKM.

MpumeuvaHne — [nAa BbINO/HEHNA 3TOr0 TpeboBaHWUA 0O6MOTKM TpaHcdopmaTopos ¢ 1/kn fo 35 kB Bkoum-
TeNbHO A0/HKHbI ObITb C MOSIHOW M30M1sIUMeR HelATpanu.

7.4.2 TpaHcthopmaTopbl Knaccos HanpsaxeHusa cebliwe 35 kB

7.4.2.1 BbiBOA HelTpanu ANA rNyX0oro 3asemaeHuns

Ecnun BbIBOA, HETpanu npu akcnayatauuu npegHasHavyeH ANA COefMHEeHUa ¢ 3emneli Harnyxo, Heno-
CPpeACTBEHHO WM Yepe3 TpaHcdopMartop Toka, 6e3 BK/IUYEHUS Kakoro-1mb6o conpoTuBEHUs, TO 3HaYeHne
UcnblTaTeNbHOTO MPUIOXEHHOTO KPaTKOBPEMEHHOTO (O4HOMMWHYTHOIO) NEePeMeHHOro HamnpsikeHus [0/IKHO
6bITb 85 KB. B cnyyae He06Xx04MMOCTU MOXET ObITb YCTaHOBMEH 6G0NbLWNIA YPOBEHb U30SALUN.

McnbiTaHne U30M5LMN HeATpann HanpsHkKeHUAMU NOJIHOTO U CPe3aHHOro rPO30BbIX UMMY/NLCOB He Tpe-
6yeTcs.

7.4.2.2 BblBOA HEWATpanu He ANS TNyX0ro 3azemMsieHuns

3HayeHUss ncnblTaTeNbHbIX HaMPAXEHUA NOMTHOTO FPO30BOr0 MMMYyAbCa W NPUMIOXEHHOTO OAHOMUHYT-
HOro MEepeMeHHOro HanmpsKeHWs BbiBOAA HelTpanu TpaHcopmaTopoB KNaccoB Hanpshkenmsa 110—220 kB,
ponyckawuwmx paboTy ¢ pas3emneHveMm HelTpanu, ykasaHbl B 7.2.2. DnekTpuyeckas NPOYHOCTb M30NALUN
BbIBOJA HENTpanu fo/MkHa 6bITb NOATBEPXAEHA NCMbITAHUAMY coracHo 13.4 u pasgeny 10 COOTBETCTBEHHO.

Mpu Heo6Xo0AUMOCTU NO COrfaleHno Mexay U3roToBuTeNneM U 3akaszynkoM MOryT ObiTb YCTaHOBJ/IEHbI
ucnbliTatesibHble HaNpPsAXeHWa BbiBOAA HENTpanu TpaHcopmMaTopoB Knaccos HanpsxeHna 110 kB v Bbiwe, OT-
nuyHble oT TOCT P 55195, Hanpumep, ANs TpaHcopMaTopoB, AOMycKalWmx paboTy c 3a3eM/IeHHOl Yepes
pe3ncTop Uan peakTop HelTpanbio 418 OrpaHNYeHUs TOKOB O4HOCA3HOr0 KOPOTKOTO 3aMblKaHUS Ha 3eMJIi0.
B aTtom cnyvae 3HaueHusi Uyn u ucnbiTatesibHbIX HANpsXXeHuii 415 BblBOAA HEWTpanu A0/MHKHbI ObITb YKasaHbl 3a-
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Ka34yMKoMm B 3anpoce U 3akase, a Takxe B [JOTOBOpe NocTaBku. 3HauyeHne AN5 BbIBOAA HeWTpanu 3aBUCUT OT
TOro, NnpegHasHa4yeH nu TpaHcdopmaTtop Ana paboTbl 6€3 coeMHEeHNA HelTpanu ¢ 3eMell Uan ¢ coeuHeHnem
HeliTpanu c 3emneii Yyepes pe3ncTop uan peaktop (CM. npunoxexue IN). 3HayeHna (K 1 ncnbiTaTeNbHbIX Ha-
NPSHKEHW AO0MKHBI 6bITb MPEUMYLECTBEHHO BbiGpaHbl no Tabnuuye 2 (tabnuue 5.1 TOCT P 55195—2012).
Bo Bcex cnyvyaax 3HauyeHue [OJ/KHO 6bITb He MeHee 15 kB.

Ecnn gns BbiBOAA HelTpanu ykasaHO UCMbITaHWE HaMnpshkeHMem rpo3oBOro UMMy/bca, TO 3HayYeHue
HOPMWPOBAHHOTO UCMNbITATENILHOIO HAMPSXEHUS LO/KHO OblTb YCTAHOB/IEHO B 3anpoce 1 3akase, a Takxe B
[orosope NocTaBku U NOATBEPXAEHO UCMbITAHUEM cornacHo 13.4.

McnblTaHne HanpsixeHMem Cpe3aHHOro rpo3oBoro MMMNyJsibca He NPUMEeHUMO A1 BbiBOJA HENTpasu.

NMpumeuvaHne — Cwm. AB.9 (npunoxexune 4B).

8 VicnblTaHve 3N1eKTPUYECKOW NMPOYHOCTU U30JISILUKN TPAHC(IOPMATOPOB,
ObIBLUMX B 3KCM/TyaTauun

No6oli TpaHcdopmaTop, KOTOPbI AO/KEH paccMaTpuBaTbCA Kak COOTBETCTBYIOLWMI AAaHHOMY CcTaHfap-
Ty. Tak e Kak W HOBbl/i TpaHchopmaTop (Hanpumep, TpaHcopMaTop Nocne rapaHTURHOrO pemoHTa Wan
KanmTanbHOro peMoHTa C NepemMoTKon 0O6MOTOK, HanpaB/EeHHOro Ha BOCCTaHOB/IeHMe TpaHcdopmartopa A0
COCTOAHMNA «KakK HOBbIN»), AO/HKEH NO 3aBEPLUEHUN PEMOHTA UIW PEMOHTHbLIX paboT NnoABepraTtbca BCEM Mpu-
eMO0-CAAaTOYHbIM MCNbITAHUAM, TpebyembliM NS TpaHcopMaTopa CcorslacHoO faHHoMy ctaHgapTy, npyu 100 %
3HAYEeHNAX HOPMUPOBAHHbLIX UCMNbITATENbHbIX HANPSXEHUNA.

No6oli TpaHcthopmaTop, PEMOHTMPYEMbIN C Lie/bio BOCCTAHOB/IEHUSA €ro (DYHKUMOHANbHOCTM (Hanpu-
mMep. nocse npo6oa u3onAauuM, NpomsoLlesLiero nocae MHOTMX feT aKkcnayaTauumn) u paccmarTpruBaemblii Kak
COOTBETCTBYWOLWMNA HACTOAWEMY cTaHAapTy, ANA NPOBEPKM BbINOHEHUS PEMOHTA NOAMEXUT UCMbITAHUAM,
YCTaHOBJ/IEHHbIM B HACTOALWEM cTaHAapTe, Npu UCNbiTaTe/IbHbIX HanpsaXxeHuax B ananasoHe ot 80 go 100 %
HOpPMUPYEMbIX 3HaYeHNi. B o6uiemM cnyyae nwbas HoBas 4acTb PEMOHTMPYEMOro TpaHchopmartopa AoMmKHa
6bITb ncnbiTaHa 100 %ypOBHEM UCNbITATENbHbIX HANPsXXeHuin. Mpu aTom 80 % ypoOBEHb UCNbITATE/IbHbIX Ha-
NMPAXEHUA MOoXeT paccMaTpuMBaTbCA Kak nMpuemaemblii 415 MPOBEPKM TOro, YTO WCMOSb3yeMble geTanu um
KOMMOHEHTbI NPUTOAHbI ANS AanbHellwero ucnonb3oBaHusa. Ecnu npoBogMTCcs UcCnbiTaHWe OLHOBPEMEHHO
cTapblX U HOBbIX AeTaneli U KOMNOHEHTOB, UCMNblTaTe /IbHble HANPSAXEHUA AO/XKHbI ObITb NpeAMeTOM cornate-
HUA CTOPOH. McnbiTaHne ANNTeNbHbIM NMEePEMEHHbIM HanpsXXeHnem C U3MepeHueM MHTEHCUBHOCTU YacTuy-
HbIX pa3psagos (4MH) 4oMKHO 6bITb BbINOHEHO Npy 100 % HOPMUPYEMOM YpOBHE HanpsxeHus. lonycTumble
YPOBHU YaCTUYHbIX Pa3psfoB MOryT GbiTb CKOPPEKTUPOBaHbI B 3aBUCMMOCTW OT 06CTOATENbLCTB UCMbITAHWI 1
nojgnexart corfnacoBaHuio CTOPOH.

9 VcnblTaHWe U30/IAUMK LENei ynpaBneHus u BcrnomoraTtenbHbIX Leneit (MBLY)

N3onauns uenein ynpaBneHUss M BCNOMOraTesibHbIX Lenel, a Takke WX 3/1eMeHTOB A0/KHa 6biTb UC-
MbiTaHa NPUIOXEHHbIM OAHOMUHYTHLIM MEepPeMEHHbIM HanpsxeHnem OTHOCUTENbHO 3eMsnu cornacHo FOCT P
55195—2012 (nyHKT 4.14). VcnbiTaHne cuynTaloT yCMNewHbIM, eC/In He Npou3owWwsio najgeHus (cpesa) ucnbl-
TaTeNbHOrO HanpsHKeHWs U He BbIABMEHO APYrMX NPU3HAKOB MOSHOrO paspsfa. McnbiTaHA JO/KHbI 6biTb
nposefieHbl Ha 3aBoje-u3rotosutene. McnoiTaHne MoXeT 6biTb MPOBELEHO HA MeCTe YCTaHOBKW TpaHcdop-
maTtopa. ec/in U3roTOBUTE 0 HaANeXUT BbINO/HUTL MOHTaX TpaHcopMmartopa Ha MecTe ycTaHOoBKu. Lienu
ynpasneHna U BCrnomoraTesibHble Lenu, OoTKIYaeMble Uan AeMOHTUPYEMble Ha BPems TPaHCMOpPTUPOBKK
TpaHcdopmaTopa, KoTopble 6blIM UCMbITaHbl Ha 3aBOJe HOPMUPOBAHHBLIM NPUIOXKEHHBLIM MEepPeMeHHbIM Ha-
npsXXeHneM. Nnocsie MOHTaXa Ha MecTe YCTaHOBKU [0/KHbl ObiTb MOBTOPHO UCMbITAHLI NPUIOXKEHHBIM Mepe-
MEeHHbIM HanpsxeHunem cornacHo FOCT P 55195—2012 (nyHkT 4.14).

MN3onsauma scnomoraTesibHbIX Leneil BTOPUUYHbIX 06MOTOK TpaHCOpMaTopoB ToKa A0/KHA 6bITb UCMbI-
TaHa MPUNOXEHHbIM OAHOMWHYTHLIM MEPEMEHHbLIM HanpsXXeHnem OTHOCUTENbHO 3eMnun cornacHo NOCT P
55195—2012 (nyHKT 4.14). WcnbiTaHns AOMXHbI GbiTb MPOBeAeHbl Ha 3aBofe-usrotosutene. Ecnm amnnu-
TYiHOE 3HaYeHMe HanpsXXeHUs Mexay BbiBOAaMN Pa3OMKHYTbIX BTOPUYHbLIX 06GMOTOK TpaHCOpMaTopoB ToKa
npesblWaeT aMnINTyJHOEe 3HaYeHne HOPMUPOBAHHOIO UCMbITATE/IbHOrO HanpPsXeHUs BCnoMoraTesibHbIX Le-
neii no FOCT P 55195—2012 (NyHKT 4.14), ncnbiTaHne COOTBETCTBYHOLUX BTOPUYHBIX Lenei AO/KHO OblTb
BbINOJ/IHEHO MPUTOXEHHBLIM NEepeMeHHbIM HanpsikeHunem 4 kKB. VcnbiTaHve cunTaloT yCnelHbIM, eCin He Npo-
N300 NajeHns (cpesa) UCnbiTaTesIbHOro HaNPSXXeHNUA U He BbIAB/IEHO APYTrMX NPU3HAKOB MOJSIHOTO paspsaja.

MpumevyaHne — Cm. AB.10 (npunoxexue AB).
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N3onsuna asurateneii n Apyrux KOMNAeKTYOLWMX AO/KHA COOTBETCTBOBATbL TPE6OBAHUSAM OTAE/IbHbIX
CTaHAapTOB Ha 3TW 3nleMeHTbl. Kak npaBuio, Tpe6oBaHus K U30NSLUN 3TUX INEMEHTOB HUXE, YeM TpeboBa-
HUS K M30NALNM BTOPUYHBIX Leneid, 1 MO3TOMY MpU UCNbITaAHUM HEO06XO0AMMO OTKIUYUTL BTOPUYHbIE Lenu oT
3TUX 3/IEMEHTOB.

MpumeuyaHne — OBLLENPUHATON NPAKTUKOI SBASIETCA NPOBEpKa CONPOTUBEHUS U30NSALMN BTOPUYHBIX Lienei
MOCTOSIHHLIM HanpsikeHneM 1 KB B TeueHre 1 MUH. Ha MECTe YCTaHOBKM [10 BK/IIOUEHNS N0/, HanpsKeHne.

10 VcnbiTaHre NPUAOXKEHHBLIM KPaTKOBPEMEHHbLIM MEPEeMEHHbIM HaMNpPsKeHUEM
(MKrH)

WcnbiTaHne gomxHO 6bIThb NPOBEAEHO NOC/eA0BaTE/IbHO Ha KaXA0i oTAenbHol 06MoTke TpaHcopma-
Topa.

NcnbiTaTenbHoe HanpshXeHne J0/KHO 6biTb NPUMIOXKEHO B TeyeHne 60 ¢ Mexay BCeMn COeMHEHHbIMU
BMeCTe [JOCTYMHbIMW BbIBOAAMW WCMbITYeMO 06GMOTKM M BCEMU [JOCTYMHbIMWU BbIBOAAMU APYrMx 06MOTOK,
MarHMTonpoBOAOM. Pamoil 1 6akoM Uan KOpnycom TpaHcopmaTopa, COeAUHEHHbIMU C 3eMEN.

McnbiTaHve [0MKHO 6biTb BbINO/IHEHO O4HOMa3HbIM NMepeMeHHbIM HanpsXXeHnem, UMerL M npaktTuye-
CKW CMHYycouAasbHyto (hopMy 1 4acToTy He meHee 80 % OT HOMUHANBbHOM. MpK UCMbITAHNAX JO/HKHO ObITb N3Me-
pPeHOo aMNINTYHOE 3HaYEeHMEe HanpsxXeHns. AMNANTYAHOE 3HaYeHne, AefleHHoe Ha 4Y/2. [0/IXKHO COOTBETCTBO-
BaTb HOPMUPOBAHHOMY 3HAYEHWIO UCMbITATE/IbHOIO HaNpsXXeHus c yyueTom gonycka no FOCTP 55194—2012
(nyHKT 7.2.3).

MpumeuvaHne — [pakTUYeckn cuHyconganbHas (hopma Hanps>keHna o3HavaeT, 4To aMmnanuTygHoe 3HavyeHue,

[eneHHoe Ha . He OT/IM4yaeTcsa OT AeiCTBYIOLLEro 3HauYeHus HanpsbkeHust 6onee yem Ha 5 % (cm. FTOCT P 55194).
BMecCTe C TeM 60/1ee LUMPOKMe OTKNIOHEHUA MOTYT ObITb NPUHATLI AONYCTUMbIMMU.

McnbiTaHMe HAUMHAKT C HANPsXXEHNUS He Bbilwe 1/3 UCNbiTaTeNIbHOro HaNpPsXXEHWs, 3aTeM HanpshxeHne
LOJKHO 6bITb MOAHATO 40 MCMbITATENIbHOTO HAaMpPsHXKEHUS HAcTO/IbKO GbICTPO, HACKOJ/IbKO 3TO NO3BOJIAET
CUMTbIBAHWE MOKa3aHUN n3MepuTenbHoro npuéopa. Mo oKOHYaHUM UCMbITAHUS HaNps)KeHne AO/KHO 6biTb
6bICTPO CHUXEHO A0 3HAYeHUs He Bblle 1/3 WcnbiTaTeNbHOIO HanpsXXeHUs, Nocse 4Yero HanpsixeHue oT-
K/IKoYamT.

NcnbiTaHne cuMTaeTcs ycnelwHbiM, ec/ii He NPou3oLWwio nageHus (cpesa) UChbiTaTeNIbHOTO Hanpsixe-
HUS.

[nsi 06MOTOK C HEMOJIHOW U30NsLMe HeTpann NcnbiTaHue NMPOBOASIT UCMbITATE/IbHBIM HaNPsHKEHNEM,
YCTaAHOBJ/IEHHbIM AN HelTpanu.

B TpaHcthopmartopax, B KOTOPbIX O6MOTKM C pas3HbiMU 3HauyeHusmu Ufn coefuHeHbl BMecTe BHYTpU
TpaHcopmaTopa (HanprMep, aBTOTpaHCoOpMaTopbl), UCTbITATENIBHOE HaNpsHXKEHUE A0/MKHO 6bITb onpege-
NEHO. NCX0AA N3 U30NALMN 0bL el HeliTpanu 3TMX 06MOTOK 1 COOTBETCTBYHOLW Ero 3HayeHns UKn.

11 VcnblTaHna MHOYKTUPOBaHHbLIM KPaTKOBPEMEHHbIM
M onTesIbHbIM NepemMeHHbIM HanpshkeHnem (MKMH v AH)

11.1 O6wue ykasaHus

WcnblTaHUst 4OMKHBI 6bITh MPOBEAEHBI C 3a3eMJIEHNEM BCEX AOCTYMHbIX BbIBOLOB HeliTpaneil u nobbix
LPYTUX BbIBOAOB, KOTOPbIE B 3KCMyaTauum UMeT noTeHumnan 3emnu. Ans TpexdgasHbix TpaHcopMaTopoB
[O/IXKHO NPUMEHSITLCS CUMMETPUYHOE TpexdasHoe UCNblTaTeslbHOe HanpsxeHve. /1060 NuHeliHbIl BbIBOA,
He NMOAK/TIYEHHbI K MCTOYHUKY NUTaHWSA, AO/KEH GbiTb OCTAB/IEH HE COEAUHEHHLIMY C APYTMMY BbIBOAAMM
unu 3emnei.

MpumeuyaHune — B c/ydae Korga HanpshkeHvne WHAYKTUpYeTcsl B 06MOTKe 6e3 HeliTpasn, HanpshkeHne OTHO-
CUTE/ILHO 3EM/IM HA KAXKAOM W3 BbIBOAOB 3TOM 06MOTKM GyAET ONpeaensitbCs eMKOCTbIO OTHOCUTESNTbHO 3eM/IN 1 APYTUX
06MOTOK. [epekpbITvie Ha 3eM/1t0 OAHOTO U3 IMHElHbIX BbIBOLOB BO BPEMS UCMbITAHWI MOXET NMPUBECTU K NOSIBNIEHNIO
Ha APYrvx BbIBOAAX OBMOTKM HANPsKEHMI, NPEBbLILIAIOWMX YPOBEHb WUCTbITATE/IbHOMO MPUIOKEHHOTO NEPEMEHHOTO Ha-
npsbkeHnsi. C yuyeToM BO3MOXHOCTW TAKOTO MOBBILIEHWSI HANPsHKEHUS MOTYT MOTPeGOBaTbCS COOTBETCTBYHOLIME MEPbI
NpefoCTOPOXHOCTM.

Bo BpeMsA UcnbiTaHNA UCNbITaTe/IbHOE HanpsaXeHne Ha BbiBOAax 06MOTKM 6e3 perynnpoBaHna Hanpsaxe-
HUA OO0/1KHO ObITb TAKNM, YTOObI KpaTHOCTb Hal'lpﬂ)KEHI/II‘/II MexXay BUTKaMu n mexay cbasamm cooTBeTCcTBOBana
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KPaTHOCTW UCNbITATE/IbHOTO HaNPsHXXeHNsi K HOMUHaNIbHOMY HanpshkeHuto. HanpshkeHne [O/HKHO 6bITb U3Me-
peHo 6o Ha BbiBOJax 06GMOTKM BbICLIErO HANPSXEHWs, eC/n 3TO BbINOHUMO, NMG0 Ha BbiBOJax 0O6MOTKM,
MOAKMOYEHHOW K NCTOYHWUKY NUTaHMUS.

[na TpaHchopmaTtopoB, MMEIOLLUX peryanpoBaHne HanpsXeHus, ucnbiTaHne fOo/KHO 6biTb NPOBEAEHO
Ha OCHOBHOM OTBETBJIEHWNMN, €C/IN MHOE HEe yKa3aHo WU/IN He COrnacoBaHo C 3aKa34nmKkoMm.

Ecnu 3aka3unk AN 06MOTOK HM3LIEro HanpsXkeHus TpebyeT onpejesieHHOE UCMbITaTeNlbHOE Hanpsxe-
Hune. 6ofbluee yeM onpejensieMoe HacTOALWMM pas3fesiom, TO 3TO JO/IKHO 6biTb YEeTKO yKasaHo B 3anpoce
1 3akase, a Takxe B [JOrOBOpe MOCTaBKU, U JlO/IKHO 6biTb AOCTUTHYTO COrNaleHne No MeToay UCMbITaHUIA 1
“cnbiTaTeNbHbIM HaMPSXXeHUAM, KOTopble MOABATCA Ha 06MOTKaxX BbICLWIEro HanpsHKeHWs 1 KOTopble, COOTBET-
CTBEHHO, MOryT NpeBblllaTh YyCTAHOBMIEHHOE NCMbITaTe/IbHOe HanpsixeHue.

WcnblTaHne gomKHO 6bITh BbINOSIHEHO C BO36YXAeHMeM TpaHchopmarTopa Tak Xe. kak U npu akcnayara-
unn. HanpsxkeHne mMoxeT 6bITb UHAYKTUPOBAHO B TpaHCopMaTope C NOMOLLbo 060i U3 06MOTOK, cneyu-
anbHOl 0O6MOTKM UM OTBETBJIEHUI, NPEeAYCMOTPEHHbIX ANA LeNeil NCNbiTaHus.

MepemMeHHOe HanpshxeHune JO/KHO OblTb MPUMOXEHO K BbiIBOAAM OAHOW U3 06MOTOK TpaHcopmaro-
pa. ®Popma HanpsXeHns Jo/kHa 6biTb NPAaKTUYECKN CUHYcOWAasnbHOW, a ero yactora Ao/kHa 6biTb cylye-
CTBEHHO Bbllle HOMMWHAa/IbHOI 4acToTbl, YTOObI M3b6exaTb Ype3MEepHOro Toka HamarHMminBaHws BO BpeMs
ncnbiTaHms.

Mpu NpoBefeHNN UCNbITAHNA [O/HKHO N3MEPATLCA aMNAUTYAHOE 3HaYeHue HanpsXxeHus (cornacHo
FOCT P 55194), geneHHoe Ha "2. un geicTByloULee 3HaYeHUe WHAYKTMPYEMOro UCNbITaTebHOro Hanps-
XEeHUS, U B KauyecTBe 3HAYEHWA UCMbITATE/IbHOrO HanNpsXeHUs NpUHMMaeTCsa HauMeHbllee U3 3TUX 3Ha-
YeHuni.

Mpu npoBeAeHnn NCnbITaHUA LO/KHBI BblTb BbINOSIHEHLI TPe60BAHNA K (DOPMeE KPUBOI NepeMeHHOro
HanpsxeHua cornacHo NOCT P 55194—2012 (nyHKT 7.2.2).

MpumeyaHne — JononHuTenbHoe No oTHowweHuo Kk MOK 60076-3:2013 nonoxeHre BBEAEHO C Le/bIo yye-
Ta 0COGEHHOCTEN POCCUICKOI HaLMOHaNBbHOW CTaHAapTM3auUmMm B 4acT hopMbl KPUBOI UCTIbITATENBHOTO NEPEMEHHOTO
HanpsxeHus.

11.2 WcnblTaHne MHAYKTUPOBAHHbIM KPpaTKOBPEMEHHbIM NepemMeHHbIM HanpsxeHunem (UMKMH)

EC/n He ykasaHO WMHOe, A/IMTENbHOCTb BblAEPXKUM HOPMUPOBAHHOTO WUCMbITATE/IbHOTO HANpPsXeHUs
[O/KHA 6bITb paBHa 60 ¢ NpU YacToTe HANPSXXEHUS, HE NPEBbIWAKLLEN ABONHYI HOMUHA/BHYIO YacToTy.
Ecnn yacToTa HanpshkeHus Npu WCNbiTaHWW NpeBbiwaeT 6o0/iee YeM B ABa pa3a HOMWHA/bHYI 4acToTy
(Ho He 60nee 400 Il). ANNTENLHOCTb BbIAEPXKNA UCAbITATEIbHOTO HANPSXXEHNUA B CEKYHAAX LOJIXHA CO-
CTaBNATb

HOMMHaNbHasa yacToTa
120 HO He MeHee 15c.
yacTtoTanpu UcnbiTaHnm

McnbiTaHne HauyMHalT C HanpsXeHna He Bblle 1/3 ucnbiTaTeNbHOro HanpPsXeHnsa, 3aTemM HanpsxeHue
[O/DKHO 6bITb NOAHATO 40 WUCMbITATE/ILHOTO HANPSXEHUA HACTO/IbKO 6bICTPO, HACKO/IbKO 3TO NO3BO/NSAET CUU-
TbiBaHVWe NokasaHuii nsMepuTenbHOro Nnpubopa. B KOHLEe UcnbiTaHNA HanpsXXeHne JO/KHO 6biTb H6bICTPO CHU-
XEHO [0 3Ha4YeHNA He Bblle 1/3 ncnbitaTtesibHOro HanpsXeHus, nocse Yero HanpsXxeHue OTKIOYaloT.

McnbiTaHne cuMTaeTcs ycnewHbiM, eCin He Npou3oLwWwsio najeHus (cpesa) UCNbITaTe/lbHOro Hanpsxe-
HUSA N He BblAB/IEHbl HELONYCTUMbIe NMOBPEXAEHNA U301ALUN, YCT aHaB/IMBaeMble Ha OCHOBe pac-
CMOTPEeHNs KOMMJeKca Npu3HakoB, Hanpumep, M3MeHeHWs nokasaHwii npubopoB (amnepmeTpa,
BO/IbTMeTpa), HaCTUYHOI0o NOBPeXJeHUa M30NsAUMn, 0TMeyaeMoro no 3ByKy pa3psjos B 6ake u
Bblfje/IeHNI0 TasoB UAN AbiMa, UHTEHCUBHOCT M YaCcT UUYHbLIX Pa3psaf0B (ecnn Takue U3SMepeHus npo-
BOANINCH).

11.3 WcnbiTaHue ANNTENbHBIM NEPEMEHHBIM HaNPAXeHWeM C U3MEPEHUEM UHTEHCUBHOCTM
yacTu4yHblX paspsagos (4MH)

11.3.1 O6uwune ykasaHus

[lonyckaeTca Ha BpeMs NpoBeAeHNs UCMbITAHN 3aMeHUTb BbICOKOBO/IbTHbIE BBOAbBI HA BBOAbI, CBO6OA-
Hble OT YaCTUYHbIX paspsfoB, ecin npejnonaraeTcs, YTo A8 KOHKPETHOrO Tuna BbICOKOBOJ/IbTHLIX BBOAOB,
yKa3aHHOro 3aka3umkoMm, WX COOCTBEHHbIN YpOBEHb YAaCTUUHbIX Pa3psf0B He NO3BOUT 06ecneynTb TOYHbIE
M3MepPEeHN MHTEHCUBHOCTM YaCTUYHbIX pa3psafoB BO BHYTPeHHel n3onsauumn tpaHccopmaTopa.
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11.3.2 [ANUTeNnbHOCTb BbIAEPXKN U YacToTa HanpsaxXeHus

Ecnv He yka3aHO WHOe, A/IMTENIbHOCTb BblAEPXKN MEePEeMEeHHOro HanpsXXeHUs MOBbILLEHHOro YPOBHSA
O0/KHa cocTaBnatk 60 ¢ B cnyyae 1/, S 750 kB n 300 ¢ B cnyvyae UKn > 750 kB npu yactoTe HanpskeHus,
He npesbllwlaoLeli 4BONHYI0 HOMUHA/bHYI0 YacToTy. ECcnun yacToTa HanpshkeHus Npu UcnbliTaHUy npesbiliaeT
60nee yem B iBa pa3a HOMUHaNbHYI YacToTy (HO He 6onee 400 'y). ANUTENBHOCTb BblAEPXKN HANPSXKEHUS
B CEKyHAax A0J/I)XHa CoCTaB/ATb

HOMUWHaNbHasa yactoTa
120 HO He meHee 15 c gna LJTIS 750 kB

4yacToTa Nnpun UucnblTaHun ’
nnn

HOMMWHaNbHas yacrtoTa
600- HO He MeHee 75 ¢ gna UNe> 750 kB.

vyactoTanpun ncnbliTaHnu

ONuTenbHOCTb UCMbITAHUA, 3a UCK/IIOYEHWEM ANUTENbHOCTU BblAEPXKN NEPEeMEHHOro HanpskeHus no-
BbILIEHHOrO YPOBHSA, He [0J/I)KHA 3aBUCETb OT YacTOTbl HAMPSXEHUA NPU UCTbITAHUN.

11.3.3 TlMopapok npoBeAeHUA UCnbiTaHns

Mopaaok NnpoBefieHnsa NCMbITAHUA AO/DKEH 6bITh CAeayoLWmnm:

a) TpaHcdopmaTop A0KEH OGbITb BKIOYEH MO HanpsxxeHue He Bbiwe 0,4(7THMN3.

6) HanpsxeHne fO/MKHO 6bITb NOAHATO A0 3HaueHus 0.4(7HOM”3. npu 3TOM JO/KEH 6biTb U3MEPEH 1
3anucaH (hOHOBbI ypoBeHb YP.

B) HanpsixeHne [O/IKHO 6bITb NOAHATO A0 3HavyeHUs 1,2unobl™3 1 BblJepXaHo B TeYeHne He MeHee
1 MWH. 1 HACTOMbKO AOJF0, HACKO/IbKO 3TO HEO6XOAUMO A8 NONYUYEHUS CTabUIbHbIX U3MepeHunii ypoBHa UP.

r) fonxeH 6bITb U3MEPEH U 3anucaH ypoBeHb YP.

[) HanpsixeHne f0/KHO 6bITb NOAHATO O HOPMUPOBAHHOTO 3HAYEHUA A/INTESIbHOIO NEPEMEHHOrO Ha-
NMPSXXEHUSA N BblAEPXaHO B TeYeHMe He MeHee 5 MWH. W HacTO/IbKO A0/r0, HACKO/IbKO 3TO HE06XoANMO AN
noflyyeHus ctabusbHblX n3mepeHuii yposHsa YP.

e) lomkeH 6bITb N3MEpeH 1 3anucaH ypoBeHb YP.

X) HanpshkeHne AO/MKHO 6biTb MOAHATO A0 3HAYEHUA MEePEMEHHOro HanpsXXeHNs NOBbILEHHOrO YPOBHS
N BblepxaHo B TedyeHne BpemMeHu cornacHo 11.3.2.

1) HenocpeACTBEHHO NO UCTEYEHUN BPeMeEHU cornacHo 11.3.2 HanpsixXeHne [O/IKHO OblTb NAABHO CHYU-
XEHO [0 HOPMUPOBAHHOIO 3HAYEHUS ANIMTE/IbHOTO NEPEMEHHOI0 HanpsXeHus.

K) JonxeH 6bITb MU3MEPEH W 3anncaH ypoBeHb YP.

n) Mocne nsmepeHus yposHsa UP [0O/KHO ObITb BblepXaHo HanpsXeHne nsmepernna YP B TeueHune He
MeHee 1uy.

/T) B TeyeHne o4HOYACcOBOro nepuofa UcCnbiTaHUA ypoBeHb YP fO/KEH NU3MeEPATLCA U 3anucbiBaTbCs
Kaxgble 5 MUH.

H) lNocne BbINOSIHEHNA NOCNefHero n3MepeHns yposHa YP B TeyeHne o4HO4aCcOBOro nepuoja ucnolta-
HUI HanpsXXeHne A0/KHO 6biTb CHMUXEHO A0 3HaveHua 1,2UH A3 1 BblgepXaHo B Te4eHne He meHee 1 MUH.
M HaCTO/IbKO A0JIT0, HACKO/IbKO 3TO HEO6XOANMO AN NOSYyYEeHNSA CTabuNbHbIX U3MepeHunit ypoBHS YP.

n) JomkeH 6bITb M3MEPEH W 3anucaH ypoBeHb YP.

p) HanpsxeHne fOMXHO ObiTb CHWXKEHO A0 3HavyeHusa 0.4(Ynom/™/3. npu 3TOM A0/KEH ObiTb U3MEPEH U
3anucaH (QOHOBbIT ypoBEHb YP.

C) HanpsxeHue JOMKHO 6bITb CHUXEHO A0 3HavyeHusa meHee 0.41/)Q1,7n/3.

T) HanpsixeHune fo/mKHO 6bITb OTK/IIOUEHO OT TpaHcopmartopa.

YpoBeHb YUP fonXeH HeMpepbIBHO PErMCTPUPOBaTLCA N0 KpaliHeli Mepe OAHUM U3MEPUTE/bHbIM KaHa-
JIOM B TeYeHne BCEro UCnbITaHus.

Bo BpeMs ucnbiITaHWUA [O/MKHbI (DUKCUPOBATHLCA YPOBHU HaNpshXeHUin BO3HWKHOBEHUA W noracaHus YP
no60i 3HaYMMOI MHTEHCUMBHOCTH C LieNiblo Nocnefytolieli oueHkn pe3ynbTaToB UCMbITAHWUIA B Cllyyae, ecnin He
BbIMOJIHEHbI BCE KPUTEPUMN YCMELIHOCTU UCMbITAHUSA.

MpuMmeyaHne — Tawke A9 aHaM3a pesy/bTaToB MOXET ObITb Mosie3Ha 3anvchb ha3oBoii guarpammbl YP
(xapakTepHoro o6pasa YP. nonyyaemoro nytem oTtobpaxeHus COBOKYNHOCTM 3Ha4YeHuli ha3oBoro yrna, kKaxylerocs
3apsga 1 KomyecTsa UMNY/IbCOB YACTUYHbIX Pa3psAoB 3a onpefesieHHbIl Nnepuos BpeMEHN) M0G0 3HAUMMONA aKkTUB-
HocTh YP.

3HayYeHnsa NepemMeHHOro HanpsXXeHusa NoBbILWEHHOI0o YPOBHA U A/INTENLHOTO NMEPEMEHHONO HaNpsXeHns
ycTaHoB/eHbl B 7.3.3.1.
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OCHOBHble napameTpbl nocnefoBaTesibHOCTM UCMbITAHNA NokasaHbl Ha pucyHke 1.

[nmtensHocTb MA0psAM

PucyHok 1 — BpeMeHHasi nocnejoBaTe/TlbHOCTb NPUIOXKEHVS UCTIbITATENIBHOMO HAMPSHKEHUS MPU UCTIbITaHUM
LNNTENbHBIM NePeMEHHbIM HanpsHKEHNEM C U3MEPEHNEM UHTEHCUBHOCTU YacTUYHbIX paspsgos (AMH)

11.3.4 N3mepeHne MHTEHCUBHOCTN YaCTUYUYHbIX pa3psagos

M3mepeHusa MHTEHCUBHOCTU UP fOMKHBI NPOBOAUTLCA MO MeTody cornacHo FOCT P 55191.

Kaxabli kKaHan namepenus UP, BkAoYas CBA3aHHbIA C HUM BbICOKOBO/IbTHbIN BBOJ WM KOHAeHcaTop
CBAA3U, AO0/KEH ObiTb OTKAIMH6pPOBaH B 3aBMCUMOCTU OT Kaxyllierocs 3apsaga B COOTBETCTBUM C METOA0M, ycTa-
HOB/ieHHbIM B TOCT P 55191.

PesynbTaTbl U3MepeHnii UHTEHCUBHOCTKU YP f0/KHbI 6bITb NpMBEAEHbI B NUKOKYAOHaxX (NKA) 1 4ONXHbI
COOTBETCTBOBATb HanbobleMy yCTaHOBMBLUEMYCS YPOBHIO NMOBTOPAKOLWMUXCA UMNY/bCOB, 0OTO6GpaxaemMomy
n3MepuTeNnbHbIM NPUBOPOM.

Pefkvne BCNAeCcKn BbICOKOrO ypoBHA YP MOryT He NpMHMMAaTbLCS BO BHUMAHMe.

[Ons kaxporo atana NpoBeAeHUA UCNbITaHUsA, Tpebylwero n3mepeHuii yposHa YP. 3T nsamepeHus
LO/KHbI 6bITb BbINOMIHEHbI U 3anncaHbl BO BPeMA UCNbITaHWA Ha BCEX SIMHENHbIX BbIBOAAX TpaHcopmaTo-
pa. OCHalleHHbIX BbICOKOBO/IbTHBIMW BBOJAMW K/1acCoB HanpshkeHnsa 110 kB u Bbiwe. OgHaKo ecnu umeeTca
60nee WecTn TakuxX NTUHEHbIX BbIBOAOB, TO ONYCKAETCH BbIMOMHATL TOMbKO WECTb M3MepPEeHUin (Bkavasa no
OfHOMY N3MEPEHUI0 Ha KaxAblil BbIBOA 06MOTKM BbICLLEr0 HANPSXXEHWS), eC/IN He YKa3aHo MHoe.

MpumeyaHne — BbICOKOBO/IbTHbIE BBOAbI KNACCOB HanpskeHsa 110 KB 1 Bbillle UMEOT U3MepUTESIbHbIE Bbl-
Bofbl cornacHo NOCT P 55187. KoTopble MOTyT 6bITb UCMO/b30BaHbl /18 U3MepeHusi MHTeHcmBHocTu YP. B cnyuae ecnu
[N TpaHCGOPMAaTOpOB K1accoB HanpskeHus Hke 110 KB ucnbiTaHne A/MTe NbHbIM NepeMeHHbl»/ HanpshkeHnem ¢ 13-
MepEHVEM WMHTEHCMBHOCTU YacTUYHbIX pa3psaos ([MH) ykasaHo kak crneunasibHoe UCTbITaHue, TO MEeTOo[ U3»/epBHUA
VHTEHCMBHOCTM YP 0/KeH BbITb COrlacoBaH Mex/y U3roToBuUTeNe»/ N 3aKasunKoM.

11.3.5 Kputepuun ycnewHoOCTN UCMNbITaHNA

McnbiTaHne MOXeT cUMTaTbCs YCNelHbIM, eC/M U3MepPeHHbI (DOHOBLIN ypoBeHb YP He npesbliaeT
50 nKn B Havyane n KoHue ucnbiTaHusa. Mpu UCNbITAHUAX WYHTUPYIOLWKUX PEaKTOPOB MOXET OblTb NMPUHAT A0-
nycTumbIiM hOHOBLIV ypoBeHb UP go 100 nKn.

MpumeyaHue — Bonee BbICOKWIA (POHOBLIV ypoBeHb UP AN1S LYHTUPYIOLMX PeakTopoB CBA3aH C TeXHu4e-
CKUMU CTIOKHOCTV»/»» (PUNbTPaLymn CUrHasI0B OT UCTOUHUKA NUTaHWUA B ClydasX, Korga HeobxoAMMo obecneyunTts 60blimne
TOKM 1 BbICOKME HaNpshKeHus.

McnbiTaHne cunTaeTcs ycnewHblM, €Cain BbINO/THAIOTCA BCE Crieylowune ycnoBus:

a) He NpPou3oLWN0 NageHna (cpesa) UCnbliTaTesIbHOro HanpsXXeHus:

6) HVM OAMH U3 ypoBHeli YP. 3adnKCMpOBaHHbIX B TEYEHME OHOYACOBOr0O Nepnoaa, He npesbiwaeT 250 nKn;

B) ypoBHM YP. n3mepeHHble B TeYeHne 0AHOYaCcOBOro nepuoga, He NokasbiBaloT Kakoh-nmbo TeHAeHL N
K POCTY ¥ HE MMEIOT Pe3KOoro yCToOMUYMBOro pocTa B TedeHue nocnedHnx 20 MUH. UCnbiTaHuS,

) ypoBHM YP, n3MepeHHble B TeYeHNe 04HOYaCOBOro nepnoja, He ysenuuusartca 6onee yem Ha 50 nKn;

4) ypoBeHb YP. u3amMepeHHbIl Ha ypoBHe HanpsxeHus 1.217viom nocne oAgHoyacoBoro nepuojga, He
npesbiwaeTt 100 nKn.

Ecnv KpuTepum B) UKW ) He BbIMOIHEHbI, OAHOYACOBOI NepMoa MOXeT GbiTb MpPoAeH. B TakoM criyyae atun
KpuTepun 6yayT CUUTATLCS BbINOMHEHHBIMU, €C/IN OHW BbIMOTHAOTCS HENPEPbLIBHO HA NMPOTSXEHUWN OAHOrO0 Yaca.
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McnblTaHne paccmaTpuBalT Kak HepaspyluarLioe. ec/iu He NPoUcXo4uT Npo6ost U30NALKUN N eCNUN Bbl-
coKas UHTeHCUBHOCTb UP He HabntofaeTcs B TeYeHUe 4/IMTeNIbHOTO nepuoja BpemMeHu. HeBbiNnoNHeHUe Kpu-
TepueB yCnewHoCTN UCMbITaHnii B 4acTn YP He A0/KHO CNYXUTb OCHOBAHMEM N5 HeMeA/IeHHO oTbpakoB-
KW. HO [JOJIXKHO NMPUBOAUTL K COr/TacoBaHUI0 MEXY M3rOTOBUTENIEM U 3aKa34ynKOM falfibHERLW X uccnefoBaHuii
Mo BbISIBMIEHMIO MPUYNH. YKa3aHWsA No NPOBeeHNI0 Takux nccnefoBaHunii npuBeAeHbl B NPUIOXEHNN A.

12 VicnbiTaHme IMHEAHOrO BbIBOA4A KPaTKOBPEMEHHbIM NEPEMEHHbIM
HanpsxeHnem (J1IKIMH)

NcnbiTaHne [O/HKHO ObiTb BbIMO/THEHO TakMM 06pa3oM, YTO6bl HaNpsXeHUe MexXxay WCNbITYyeMblM Bbl-
BOAOM 1 3eMJsieli 661710 paBHbIM HOPMUPOBAHHOMY UCMbITATE/IbHOMY HaNPSAXeHU0. JIMHelHble BbIBOAb! NCMbI-
Tyemoli 06MOTKM AO/KHbI 6bITb UCNbITAHLI NO0YEPeAHO. ANNTENBHOCTb BblAEPXKM, YacToTa U NOPsSA0K Npu-
NOXEHUA HANPAXEHUSA AO/MKHbI 6bITb TAKUMU XE. KakK U NS UCNbITAHUSA UHAYKTUPOBAHHbLIM KPATKOBPEMEHHbIM
nepemMeHHbIM Hanps)keHuem (cm. 11.2).

[Onsa TpaHcopmaTopoB C 06GMOTKOW HU3LWEro (CpeAHero) HanpsXXeHUsa ¢ HenosHoW usonauuein He-
Tpanu. umelowel peryiMpoBoYHble OTBETB/IEHUS, MOJIOXKEHME NepekoyalLlWwero ycTpoiicTBa AOMKHO ObiTh
BbIGPAHO TakK. 4TOObl OJHOBPEMEHHO o6ecneuynTb Tpebyemble WCMbITaTelbHble HAMPSHXKEHUS Ha ANHERHbIX
BbIBOAAX 0GMOTOK KakK BbICLLIEro, Tak M HU3LWero (cpefHero) HanpsxeHusa. Ana TpaHchopmaTopoB ¢ 06MOTKOM
HU3LWero (CpeAHero) HanpsXeHus ¢ NosHol nlonsumein HeliTpanu, KoTopasi NOAEXMUT UCNbITAHUIO MPUNOXEH-
HbIM MepeMeHHbIM HanpshXKeHWeM, NoNoXeHNe nepeknoyaTenss BbIGUpaeTcs N0 yCMOTPEHUIO N3rOTOBUTENS.

McnbiTaHue cuntaT ycnewHbIM, eCc/in He Npon3oLwnio nageHna (cpesa) NCNbITATE/IbHOIO HaNpsXXeHuna n
He BblAB/IEHbl HEAONYCT UMble NOBPEXAEHNA N3ondaumun, ycTaHasimBaemMmble Ha OCHOBe pacCMOT pe-
HUS KOMNJeKca NpuM3HaKOB, Hanpumep, N3IMEHeHUA nokasaHuii npubopos (amnepmeTpa, BoNbTMe-
Tpa), YaCTUYHOTO NOBPEXAEHNSA N30ALUN, O T MeYaeMoro no 3BYyKy pa3pajoB B 6ake v BblJeNeHnI0
rasos WAuW fbiMa, UHTEHCUBHOCT M YAaCT UYHBIX pa3pAafoB (eCcin Takne nusmepeHuss NPOBOANINCH).

MpumeuyaHne — [aHHOB UCMbITaHWE NPeAHa3HAYEHO UCKIHUNTENBHO /1S TOro, YTO6bI UCMbITATh N30SLMIO
OTHOCUTE/IbHO 3eM/N NINHEHBIX BbIBOAOB 06GMOTOK TPAHCIOPMATOPOB C HEMOHOM M3onsuMeli HeliTpann. OHo He npef-
Ha3HAYEHO A1 UCMbITAHWS MEXAYDA3HOW N30NALMM MW BUTKOBII M30MISILMK, U MOTOMY CXEMA WUCTbITAHWSI MOXET GbiTb
BbINO/IHEHA B /11060M Y06GHOM BUAE, HaNpUMEp, C HANpPsHKEHMEM NOAMopa B HETPauIn ANt CHUXKEHWUSI HANPSHKEHUS Ha
BWUTKOBO U30M1sUmMN. Kak NpaBu/io, Takoe UCMbITaHne 15 TpexdiasHoro TpaHcthopmatopa BbINOSHAIT Kak Tpy oaHohas-
HbIX UCTbITAHUSA. B 06bIUHBIX YCMIOBUSAX UCTMbITAHWE HAMPSHKEHNEM KOMMYTALIMOHHOMO UMMY/bCA NOJHOCTbLIO OXBATLIBAET
Le/b JAHHOTO MCMbITaHWs. Mo Tpe6oBaHMio 3aKa3ymnka BO BPEMS AaHHOTO UCTIbITaHUA MOXET GblTb BbIMNO/IHEHO U3MEPeHe
MHTEHCUBHOCTM YaCTUUHbIX Pa3psaoB.

13 WcnblTaHne HanpshkKeHUsIMK rpo3oBbIX nmnynscos (M, CI'A, TMBH, TMB)

13.1 Tpe6oBaHWA K UCMbITAHUAM HaNPAXEHUAMU TPO30BbLIX UMMNY/IbCOB

13.1.1 O6uwwne TpeboBaHUSA

O6wune onpefeneHnst TEPMUHOB, CBA3AHHbLIX C UMMY/IbCHBIMU UCNbITAHUSAMU, U TPEOOBAHUS K UCNbITATe Nb-
HbIM cxeMam npusegeHbl B FTOCT P 55194. O6wune onpefeneHnss TEpPMUHOB, CBSI3aHHbLIX C YHKLNOHANbHbIMU
UCNbITAHUAMM, N TEKyLiMe NPOBEPKM HA MOBEPEHHbIX N3MepuTenbHbIX Npubopax npuesegeHbl B FTOCT P 55193.
[lononHuTtenbHaa nHcopmauua npusegeHa s [2].

[N HanONMHEHHbIX XUAKAM AN3NEKTPUKOM TpaHchopMaTopoB MUCNbITAHUA NPOBOAAT NpU oTpuLaTenb-
HOI NONAPHOCTUN HANPSXEHNS, TaK KaK 3TO CHUXAET PUCK CNyYaliHbiX BHELWHUX NEPEKPLITUIA B UCMbITATENbHON
cxeme. 3aka3umK MOXeT ykaszaTb O HEOOGXOAUMOCTU MPUNOXEHUS UMNYNbCOB MOMOXUTENbHON NONSPHOCTH
(oAHOro, Heckonbkux unu Bcex). Ecnun 3akasunky TpebyeTca npoBefeHne UCNbITaHUA UMNYIbCamun MOMOXM-
TeNbHOI NOMSPHOCTU, TO 3TO JO/HKHO 6bITb YKa3aHO B 3ampoce W 3akase, a Takke A0roBope moctaBku. Ecnu
npu UCNbITAHUAX UCNOAb3YHTCA UMNYNbCbl OTPULATENBHOW M NONOXWUTENbHOM NONAPHOCTM, TO MOryT noTpe-
60BaTbCA [ONO/THUTE IbHbIE OMOPHbIE UMMY/bLCLI, MPU 3TOM NOCNEA0BaTEe/IbHOCTb UCMbITAHNIA AO/MKHA ObITb
cornacoBaHa Mexay U3rotoBuTesieM ¥ 3aka3yuKkoMm.

McnbiTaHns M30MSLMN CYXUX CUIOBbIX TPAHC(OPMATOPOB W PEeaKkTOPOB HaNpsHKEHUSIMWU TPO30BbIX
MMNYNbCOB A0/KHbLI MPOBOAUTLCS MUMMYIbCAMU Kak NOSIOXNTE bHON, Tak U OTpULATEe/IbHON NONAPHOCTH.

MpumeyaHne — JlononHUTENbHOE MO OTHOLEHMIO K MOK 60076-3:2013 nosoxeHve BBeAEHO C Liefbio yyeTa
0Cc0b6eHHOCTel poccuiickoli HauMoHaIbHOM CTaHAAPTM3aLMN B YaCcTW UCMbITAHUIA CyXnX TpaHChOpMaTOpPOB U PEaKTOPOB.
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NHTepBan BpeMeHU Mexay NpUnoXeHnsMnM UMMybCOB NPOTUBOMNOIOXHOW NONAPHOCTU AONXEH ObITh
[0CTATOYHbIM 418 pacTekaHWs 0CTaTOYHOro 3apsaga.

13.1.2 MonoxeHne nepeknyaTenss OTBETBNEHWI

Ecnu onanasoH perynmpoBaHuUs HanpsXXeHus coctaBnsieT He 6onee = 5 % M HOMUHaNbHAA MOLLHOCTb
TpaHchopmartopa coctaBnaeT He 60onee 2500 KBA. TO UMNY/bCHbIE UCMbITAHNA [O/MKHbI ObITh NPOBEAEHbI HA
HOMWHaNLHOM OTBETB/IEHUMN TpaHcopmaTopa.

Ecnv gnanasoH perynmpoBaHus HanpsXxeHus cocTaBnsieT cBblwe + 5 % nanm HOMMHaNbHas MOLWHOCTb
TpaHccopmaTopa cocTtasnseT cBbilwe 2500 kBA. TO. ec/iv He OrOBOPEHO UHOE, UCMbITAHUA AOMKHbI ObITh NPO-
BefeHbl AN HOMUHANbHOTO W ABYX KpaliHWX NOMOXEHWI nepeknoyaTens OTBETBAEHUIA, pasHbiX AN KaXA0W
thasbl TpexdasHoro TpaHcopmaTopa uan Ans ogHodasHbIX ef4uHuL, KOTopble 6yayT 06pa3oBbiBaTb TpeX-
hasHyto rpynny.

ANbTepHaTUBHO, €C/IX YKa3aHO 3aka3yuMkom W B 0COO6bIX C/Ayvasix, HanpuMmep nNpu UCNbITaHUN eANHNY-
HOro ogHohasHOro TpaHcopmaTopa, TpaHchopmaTtopa ¢ HECKONTbKUMY Mepekyaowmnmm ycTpoinctTeamm
Unn TpaHcopmaTopa ¢ HECUMMETPUYHbBIM AMana3oHOM perynMpoBaHus, cnefyet UCNOMb30BaThb MOMOXEHNE
nepeknyaTens OTBETBAEHUI C HANGONbLWMMN UMNYNbCHBIMWU BO3AeCTBUAMM B 06MOTKax. COOTBETCTBYIO-
Lee NosoXeHne nepekayaTens OTBETBMEHUA MOXET OblTb onpeaesieHo NyTeM NPOBEAEHUA pacyeToB Un
UMNynbCHOro obmepa (ocuunnorpadmpoBaHna nNpyv BO3AENCTBUM MMNYNbCOB HW3KOTr0 HanpsxeHus). Ecnu
ONA pasHblX YacTeil BHyTpeHHel nsonauny Hanbonbluve BO3AeNCTBMA NMET MECTO Ha pa3HblX MOJTOXEHUSIX
nepeknwyaTensa oTBETBNEHUNA, TO MO COrNaleHn0 CTOPOH UCNbITAHUA MOTYT 6bITb NMPOBEAEHbI B 3TUX NOJO-
XEHUSAX. pasHbiX 4Na Kaxaolh dasbl TpexdasHoro TpaHcopmaropa.

MpumeuyaHne — OcoGoe BHUMAHUE cregyeT 06paTUTb Ha passiMune Mexay NofoKEeHUAMW nepekyaTens
OTBETB/IEHUIA, B KOTOPbIX MPOMCXOAUT NEPEKIOUEHNE NPEAbIZGUPATENS ANt PEBEPCUPOBAHNS PETYIMPOBOYHOI YacTn 06-
MOTKV U A7151 NEPEKIIOUEHNsI TPYBbIX CTYNEHel perysimpoBaHusi, MOCKO/IbKY 3TN MOJIOXEHWs! A0T pasHble BO3aeicTeus
Ha BHYTPEHHIO 130/15LMIO.

B cnyyae ucnbiTaHuMa TpaHcdopmatopa ¢ o6mMoTkaMu rpy6oro v TOHKOTO perynMpoBaHus, MMetoLero
nepekayarLLee YCTPONCTBO C HENIMHENHbIM 3/1IEMEHTOM UM UCKPOBbLIM paspsfaHUKOM, KOTOpble MOTyT cpa-
6aTbiBaTb MpU UCMNbITAHMM TpaHcopmaTopa Ha onpefesieHHOM MOJIOKEHUU NepeknovaTens oTBETB/IEHUN,
MOXeT 6bITb BbiOpaHO Apyroe MosioXeHue nepekayarens oTseTsAeHuii. CooTBeTCTBYIOLIME yKa3aHUsa npu-
BeAeHbl B [2].

13.1.3 Peructpauusi BO BpemMs UcnbliTaHui

MpunoxeHHoe ucnblTaTesibHOE HanpshXeHne AO/MKHO 6biTb 3anucaHo C NOMOLLbI0 U3MEepPUTENIbHON Cu-
cTeMbl. cooTBeTcTBYOWel TOCTP 55193. MNMony4yeHHble 3anMcu AOMKHbI YETKO 0To6paxaTb hopMy MMmnynbca
NMPUIOXEHHOTo HanpsXXeHns (ANNTeNIbHOCTb PPOHTA, ANIMTENIbHOCTL UMMY/IbCa Y MaKCUMasibHOE 3HavyeHune).

B npoTokone ucnbiTaHnii 4O/KHbI 6bITh NPefCcTaBNeHbl 3anMcaHHas KpuBas U MakCuMasibHOe 3HayeHne
3anucaHHol kpusoii (cornacHo TOCT P 55194).

Takxe B NPOTOKOJIe UCAbITAHWI AO/HKHO GbiTb NPUBEAEHO 3HAYEHME UCMbITATe/IbHOTO HanpshkeHns L,
nosnyyaemoe nyTeM NpUMeHeHUs Kakoi-nmbo hunbTpauum nam koppekunn sbibpoca Ha gppoHTte (cm. FOCT P
55194).

[na pernctpaummn konebaHunii B 06MoTKax AO/MKEH 6bITb UCNOMb30BaH MO KpaiiHei mepe oAuH n3Mepu-
Te/NbHbI KaHan. B 60N1bWNHCTBE C/yYaeB Hauayullyo YyBCTBUTENbHOCTb 06HapyXeHus nospexaeHunii obe-
crneymBaeT ocumnnorpadupoBaHne Toka MUCNbITbiBAEMOlM 0OMOTKM Ha 3emnto (Toka B HeliTpanu) unum toka
HeucnblTbiBaeMOl 3akopoyeHHol o6moTkn (cM. [A. 1.2). Mpumepamu gpyrux NpUrogHbiX ANa perucrpauuu
BE/IMYUH ABNAKOTCA TOK Mexay 6akoM u 3eMneil n HanpsaxeHue, HaBefeHHOe Ha HeUCNbITbiIBAaeMON 06MOTKe.
Bbl6paHHbIli MeTo 06HapyXXeHns NoBpexXAeHuii A0KeH 6bITb COrnacoBaH Mexay U3roToBuTeneM n 3akasuu-
KOM, ec/in B 3anpoce, 3akase Uiun orosope NoCT aBKW 3aKa3YMKOM YyCT aHOB/IeHbl 0ocobble TpeboBa-
HWS B YacTun MeTofa o6HapyXeHUss NOBPeXAeHNN.

[lononHuTeNnbHble pekoMeHdauum No 06HapyXXeHUo NoBpexAeHnin, npuemnemoln ANUTeNbHOCTN perun-
cTpauum v np. MoryT 6bITb HalifeHbl B [2].

13.1.4 CxeMbl ucnbiTaHui

13.1.4.1 CxeMbl UCMbITAHUA NNHENHbIX BbIBOAOB

MocnepnoBaTelbHOCTb MMMY/IbCHBIX UCMbITAHUIA MPUMEHSAETCA NOOYepPeAHO K KaXA0My NIMHEAHOMY Bbl-
BOAY UCMbITyeMO 06MOTKU. [lpyrne nuHeliHbie BbIBOAbI TpaHCOpMaTopa npu 3ToM A0/MKHbI 6bITh 3a3emse-
Hbl HemocpeacTBEHHO WAW. ecnin 3TO HeobxoAuMO ANsA obecneyeHus Tpebyemol opmbl MMNynbca, vyepes
conpoTuBieHne. 3HayeHne CONPOTUBMEHUA He [OJ/KHO MpeBbllaTb BOJIHOBOE COMPOTUBJ/IEHWE NMPUCOEAM-
HsieMoli B aKcnayartauuu nuHumM (ecnu 3akasuuk npefgoctaBun cooTBeTCTBYlOWee 3HavyeHue) uam 400 Om. B
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3aBUCMMOCTW OT TOro, YTO MeHble. Bo Bcex cnyyasax, HanpsXeHue, BO3HMUKalOWee BO BpeMS UMMY/bCHbIX
NCNbITAHNI Ha APYTUX NUHEWHbIX BbIBOAAX OTHOCUTENIbHO 3eM/IN, He AO0J/KHO NpeBbiwaTtb 75 % ucnbiTaTenb-
HOTo HanpsHXeHWsa rpo3oBOro UMNynbca a8 06MOTOK, COeMHEHHbIX B 3Be34y, unun 50 % Ans o6MOTOK, coeau-
HEHHbIX B TPEYrosibHMK. Ha KaxA0M BbiBOAE A0/1XHO 6biTb MCMNOMb30BAHO MUHMMaIbHO BO3MOXHOE 3HaYeHne
conpoTuBneHns, obecneynBarLlee nonyyeHne Tpebyemoin hopmMbl UMNyIbca.

Ecnv o6MoTKa UMeeT BbIBOA HENTPanu, OH A0/KeH 6biTb 3a3eMJ/IeH HEMOCPEeACTBEHHO UM Yepe3 Masoe
CONpOTUB/IEHNE, KaK. HaNnpMMep, LWYHT A/ u3MepeHusa Toka. bak TpaHcopmaTopa f0/XeH ObiTb 3a3eMJIEH.
Ecnun Tpebyemas popma umnynbca He MOXeT ObITb NONyYyeHa 6e3 NCNOoNb30BaHUA pe3ncTopa Mexay HeliTpa-
Nblo 1 3emnell, TO A0/MKHA 6biTb BbINOSIHEHA A0NOMHUTENbHAA NOCNeA0BaTe/IbHOCTb UMNY/IbCHbLIX WUCMbITa-
HWI. B 3TOM cnyyae B NepBOil NocnefoBaTe/IbHOCTU UMNY/bCHbIE UCNbITAHUA 06MOTKM NPOBOAAT Ha NOJSIHOE
HanpsxeHne 6e3 pesucTopa B HeilTpanu, npu aTtom Tpebyemasa hopma nmnynbca MoXeT 6bITb He NONyyeHa,
a BO BTOPOW nmocriefoBaTe/lbHOCTV UCNbITAHWI C Pe3ncTopoM B HeliTpanu gocturaetca Tpebyemas copma
umnynsca. Ecnm TpebyeTca npoBefeHMe UCMbITAHUA Hanps)KeHWeM Cpe3aHHOro rpo30BOro MMMysbca, Takoe
UcnbiTaHWe MOXET He NPOBOAUTLCSA MOBTOPHO BO BTOPOW NocnefoBaTelbHOCTA UCMbITAHWUA.

Ecnn TpaHcopmaTop cHabXeH BHYTPEHHUMU HENUHEWHbIMU 3/1eMeHTaMun, HanpuMep orpaHuynTens-
MU NepeHanpsHXeHuin, kKoTopble 6yAyT OrpaHnyMBaThb HaNPsSHXEHUEe Ha BHYTPEHHMX YacTax TpaHcdopmaTtopa
BO BPEMS MMMY/NbCHOrO UCMbITAHUA, TO pacnpocTpaHATcsa nonoxeHus 13.2.3. Mpu ucnbITaHMAX AOKHbI
6bITb BK/IIOYEHbI BCE BHYTPEHHUE HesMHeliHble 3/1eMeHTbl, KOTopble 6yAyT BK/IOUYEHbl B YC/IOBUSIX 3KCNya-
Tauuu. BHeWHNne HeNnHeRHbIe 31eMeHTbl U ApYTMe BHELHWE 3/1eMEHTbl ANA PerymMpoBaHusa HanpsxeHus,
Hanpumep KOHAeHcaTopbl, AO/KHbI 6bITb OTK/IOYEHbI HA BPEMA NPOBELEHNS UCMbITAHUA.

Cxema MCNbITaHUA 1 n3mepuTenbHasa cxema 40/DKHbl 0OCTaBaTbCs HEM3MEHHbIMU BO BPEMSA NPUIOXEHNIA
OMOPHOro UMNy/bca U UMMY/IbCOB HOPMUPOBAHHOTO UCMbITATE/IbHOTO HaNpsHXXeHus.

VcknioueHua nagaHHoi obuwei npoueaypsl npusegeHs B 13.3.2 n 13.3.3.

MpumeyvaHune — Ecnu no TpeboBaHUIO 3aKa3ynka HEOGXOAMMO MPOBEAEHUE UMMYIbCHOTO WCMbITaHNUS U30-
NALUMM 06MOTKM HM3Wero HanpsxeHus ¢ Ut), Hke 1 kB, To Takoe UCMbITaHue, kak Mpaswuio, MPOBOAAT MyTeM MmoAaun
HanpshxeHUs Ha CoeiMHEHHbIE BMECTe BbIBO/bl 06MOTKW HU3LLETO HanpsikxeHus (B T. Y. HeliTpasn 3Toit 06MOTKY) Npu 3a-
3eM/1eHUN BbIBOAOB 06MOTKM BbICLUErO HAMPSHKEHUS.

13.1.4.2 CxeMbl UCMbITaHU BbiBOAA HeWTpanun

po30Bble UMMYNbCbl HANPSAXEHUA NPUKNaAbIBalOT HEMOCPEACTBEHHO K BbIBOAY HEWTpanu, Nnpyu aTom Bce
ocTa/ibHble BbIBOAbI TpPaHcopMaropa 3a3emMsioT.

Ecnun TpaHcopmaTop CHaGXeH BHYTPEHHUMW HENWHEWHbIMW 3/1eMeHTaMn, HanpuMep orpaHnynTens-
MU NepeHanpsHXeHuin, kKoTopble 6yAyT orpaHMynMBaTh HanpsXXeHne Ha BHYTPEHHUX YacTsax TpaHcdopmaTtopa
BO BPEMS MMMY/IbCHOIO WCMbITAHUA, TO pacnpocTpaHATCsa nonoxenus 13.2.3. Mpu ncnbiTaHUAX AOSDKHbI
6bITb BKIOUYEHbI BCE BHYTPEHHNE HENIMHENHbIE 3/1eMEHTbI, KOTopble ByAyT BK/OYEHbI B YC/IOBUAX 3KCnayaTa-
LuKn. BHeWwHne HeNnHelHble 3NeMeHTbl A0/DKHbI 6blTb OTKNOUYEHbI HA BpeMs NPOBEAEHUA UCMbITAHWNA.

[na TpaHcopMaTopOB, UMEIOLWMX PeryIMpoBaHne HanpsHkeHns B HellTpanu, Npy NpoBefeHun ncnbita-
HUIA JONXHO 6blTb BbIGPAHO OTBETB/IEHNE C HAM6ONbWUM KO3 P ULUEHTOM TpaHchopmaLmm, ecnm UHoe He
cornacoBaHo Mexay U3rotToBMTeNeM U 3aKka3uynKoM.

Cxema MCNbITaHUii 1 n3mepuTenbHasa cxema f0/DKHbl OCTaBaTbCs HEM3MEHHbIMU BO BPEMSA NPUTOXEHNIA
ONOPHOr0 MMNyNAbca U UMNYNLCOB HOPMUPOBAHHOTO UCNbLITATENBHOIO HaMNPSXEHUS.

13.1.4.3 CxeMbl UCNbITAHUA HaNps)XeHWeM rPo30BbIX UMMNY/LCOB ABYX U 60/iee COeANHEHHbIX BMeCcTe
BbiBOAOB (TMIMB)

3akasuunk fO/MKEH yKasaTb BbIBOAbI TpaHcopmaTopa, KOTopble AO0KHbl 6biTb COEAUHEHbI BMECTe AN
npoBeAeHNa AaHHOro UCnblTaHus.

[P030Bble MMMYNbCbl HAMPSAXEHUSA AO/MKHbI GbITb NPUAOXKEHBI OAHOBPEMEHHO K YKa3aHHbIM IMHERHbIM
BbIBOAAM TpaHchopmaTtopa, BKIOYEHHLIM BMECTe, NPW 3TOM OCTaslbHble BbIBOAbI A0/MKHbI OblTh 3a3€M/IEHbI.
YpOBHU UCNbITATENbHbLIX HANPSXXEHUI 1 AeTanun NpoBeAeHUs UCNbITaHNA AO/KHbI 6bITb COrnacoBaHbl Mexay
N3roTOBUTENEM U 3aKa3uMKoM. VicnbiTaHne A0/KHO GbiTb NMPOBEAEHO MOOYEpeHO ANA KaxXAolh 13 das.

MpumeuyaHne — BoBPeMs MCMbITAHWA BO3HUKAIOLME BHYTPYU OBMOTKI HAMPSHKEHWUSI MOTYT CYLLECTBEHHO Mnpe-
BOCXOAMTb HANPSXeHWs1 Ha BbIBOAAX TpaHcopmaropa.

13.2 WcnbiTaHne HanpsXXeHWem MOoJIHOro rpo3oBoro umnyneca (Mrn)

13.2.1 TMapameTpbl UMNynbca, onpefeseHne 3Ha4eHNa NCNbITATEeNIbHOTO HANPSXEHUA U AONYCKN
McnbiTaTenbHbIi UMNYNbC HANPSXeHUA AO/KEH ObiTb CTaHAAPTHLIM MOJIHBIM TPO30BLIM MMMY/NLCOM C
OANTeNbHOCTbIO hpoHTa 1.2 MKC + 30 % U ANNTEeNbHOCTbIO MMnynbca 50 mMkc + 20 %.
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Mpy NPMeMo-CAaTOYHOM UCMbITAHUN U30SLMU TOKOOrPaHWUYMBAIOLLMX PEAKTOPOB HaNpPsXXeHneM rpo-
30BOI0 MMMNYy/bCA ANNTENILHOCTL UMMY/bCA U OTPULATESbHBIA AONYCK HA A/IMTENILHOCTb (PPOHTA HE HOp-
MUpYHOTCS.

MpumeyaHne — [ononHUTeNbHOE NO OTHOLWEHUIO K M3K 60076-3:2013 nonoxeHve BBEAEHO C LeNblo
yyeTa 0CO6EHHOCTEeN POCCUIACKOI HaLMOHa/IbHOI CTaHAapTU3aumn B 4acTy TPe6OBaHUIA K UCMbITAHUSIM 3/1eKTPUYECKOi
NPOYHOCTY U30MALUMN TOKOOTPAHNUYMBAIOLLIMX PEAKTOPOB.

3HayeHue ucnbiTaTe/IbHOrO HanpsHXXeHnUs J0/HKHO 6biTb onpegeneHo cornacHo FOCT P 55194 {3Haue-
HWe. nonyyaemoe nocse NpUMeHeHUsa PYHKLUN UCNbITaTeNbHOro HanpsaxeHns). Hanbonblwee oTHOCUTENbHOE
3HaveHue Bblbpoca Ha dhpoHTe cornacHo FOCT P 55194 He go/mxHO npeBbiwaTb 10 %.

MpumeyaHne — Cm. ABb.10 (npunoxexue AB).

[lonyck Ha ncnbiTatenbHOe HanpshkeHve coctaBnseT + 3 %.

Heob6xoauMMo, 4TOGbI M3rOTOBUTENb Ha CTAAMW pasMeLLeHUs 3asBKU BbIMOAHWUA OLEHKY NPUroaHoCTH
ucnblTaTeNbHOro o6opyaoBaHusa Ana obecneyeHns opMbl UMMybCa B npeAenax yCcTaHOBMNEHHbIX 40NYCKOB
0N KOHKPeTHOW KoMbuHauumn TpaHcopmaTopa W UChblTaTesIbHOro 060pyA0BaHNs N MMen AoCTaTouYHble OC-
HOBaHWA OXMAaTb BbINONHEHUA TpeboBaHuWii. B cnyyasx, Korga u3rotoBuTenb nonaraeT, 4To obecneyeHue
hopMbl MMNyNbca ABASIETCA He peann3yeMbiM Ha NpakTuke BBUAY XapakTepucTuk TpaHccopmatopa u 4To
Hens6eXHbl OTK/TOHEHUS OT yCTaHOBJIEHHbIX NapamMeTpoB UMMYIbCa, NPefyCMOTPEHHbIX HUXE, TO 3TO [,0/IKHO
6bITb YUETKO yKa3aHo B gorosope. o 3anpocy 3akasuuky A0/KHO ObiTb NpeAoCcTaBNeHo 3HayeHne ahheKTuB-
HOW 3Heprun mumnynbca reHepatopa.

MpuMmeyaHune 1— MuHMMasbHas 3HePrusi reHepaTopa UMNy1bCoB, Heo6XxoaMMas 151 BbiNOMHeHUs Tpebosa-
HUSA N0 ANIMTENBHOCTU MMNysbca (50 MKC) NPy MMMYIbCHBIX UCTbITAHNAX TpaHcopMaTopa, MOXeT 6biTb onpeAeneHa
C UCMONb30BaHNEM CleflyloLLero BbipakeHns (JaHHOEe BbIPaXEeHNe HOCUT UCK/IUNTE/IbHO pEKOMeHAaTe bHbIA XapakTep
1 MOXET NPVBOAUTb K 3aHKEHHOI OLleHKe He06X0AMMOI SHEPTUN: B KAYECTBE a/lbTEPHATKBbLI MOXET ObITb 1CMO/b30BaHA
MHOpMaLMs U3 NpeablayLLEero onbITa UCMbITaHWUA aHaNorMyYHbIX TPAHCOPMATOPOB, NpY ee HaMyum):

100-2.T¢/ - (Unrwu]2
“ A 1

I eMAM -

C MAN ¢

roe En - — MuHMManbHas Heo6xo4umas SHeprua UMNyNbCHOro reHeparopa. [x:
— HOMUWHanbHas YacToTa TpaHcdopmaropa. Iy;
— ANUTENbHOCTb UMNyNbca B cekyHaax. 2=50 10 6¢c;

— COMNpOTUB/IEHNE KOPOTKOIO 3aMblKaHWA CO CTOPOHbI UCMbITbIBAEMbIX BbIBOAOB TpaHcdopmaTopa
(cm. FTOCT 30830 1 FOCT P 52719). %:

u — HOMUHaNbHOE fIHeliHoe HanpshkeHne o6MOTkM. B;
Anrp — UCMbITaTeNlbHOE HanpshXeHue MOJIHOro rPO30BOro MMMNybca UCNbIThIBAEMO 06MOTKM. B:
n — KoadhpuumeHT apheKTUBHOCTU NMMNYNLCHOTO reHepartopa: 4 = 1,0;

— HOMMHafIbHasi MOWHOCTL TpaHcdopmaTopa (Ha Tpu asbl), K KOTOPOi NpPUBEAEHO 3HauyeHue
CONPOTWBEHUS KOPOTKOTO 3aMblKaHus . B A.

[lonycTumo yBenunyeHne AnnTenbHOCTM (PPOHTA NOJSIHOrO rPO30BOr0 MMMy/bCa AN YMEHbLIEHUA Bbl-
6pocoB B cnyvae, Korga AN 06MOTOK, noAnexalnx UCNbITaHNI0 HanpsXeHneM Cpe3aHHOro rpo3oBoro UM-
nynbca. HEBO3MOXHO o6ecneynTb CTaHAaPTHYO hOpMy MMNybca M3-3a Masol MHAYKTUBHOCTM OO6MOTOK Mnn
60MbLION eMKOCTM Ha 3eMto, a nonyvyaemas opma MMNynbca COAEPXUT HaNoXeHHble KkonebaHna Takue,
4YTO OTHOCMTENIbHOE 3HaYyeHue Bbibpoca npesbiwaeT 5 %. Bo Bcex cnyyasax ansa 1/kn S 750 kB gnnTenbHOCTb
hpoHTa He gonxHa npeBbliwaTb 2,5 MKC. Ecnv oTHOCUTeNbHOE 3HayeHwe BbiGpoca npeBbilwaeT 5 % npu
YyPOBHE HanpsiXeHus, COOTBETCTBYIOLWEM HOPMUPOBAHHOMY HaMNpPsXeHWo MOJSIHOro rpo30BOro UMMysbca, To
3HayeHue ncnbiTaresibHOro HanpshxeHuna onpepensaetca cornacHo FOCT P 55194. lonycTMMO NPUMEHATbL pe-
KkomeHgauuun npunoxeuna b TOCT P 55194— 2012 k oueHke napamMeTpoB rpO30BOro UMNy/bca He3aBUCUMO
OT BE/IMYUHbI Bbibpoca.

MpumMmeyaHune 2 — BbllenprBefeHHble yKasaHWsl NpeAoCcTaBNA0T ABa MyTW peLleHnst Npobembl BbIGPOCOB C
OTHOCUTE/IbHBIM 3HaYeHneM 6onee 5 %. MoxeT 6bITb yBeMyeHa ANTeNIbHOCTb (OPOHTA, MPU 3TOM €C/IN OHa MPEBLICUT
3HaveHue 1.2 mkc + 30 %. To noTpebyeTcs NPoBefeHNE UCNbITaHNA HanpshKeHMeM CPe3aHHOro rpo3oBoro MMy bea 41s
obecneyeHss BO3LENCTBUA BbICOKOW 4acTOTbl. AlbTEPHATMBHO WU B AOMOJIHEHNE MOXET ObITb YBE/IMYEHO MaKCUMaslb-
HOe 3HayYeHne HanpsHXeHUs rpPo30BOro MMMy bca (MakCMMaslbHoe 3HauYeHKe 3anncaHHoN KPMBOI) NOCPeACTBOM NpUMeHe-
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HUA PYHKLMM ncnbliTaTeNbHOro HanpshxeHusa cornacHo FOCT P 55194 B cnyyae, ecnu Bbl&poc npesbiwaeT 5 %. a yactoTta
HanoXeHHbIX KonebaHuii npesbiwaet 100 Kru.

Ona TpaHcdopmatopos ¢ UKn > 750 kB BO3MOXHbI Criyyau, korga AAnTeNbHOCTb hpoHTa MeHee 2.5 MKC
He MOXeT 6blTb [OCTUTHYTa M3-3a OYEeHb BbICOKOIM BXOLHOV €MKOCTW Ha 3emnt. B aTux cnyvasax 6onbas
ONNTENBbHOCTb PPOHTA MOXET OblTb MPUHATA MO COrNaeHNo Mexay U3rotToBuTesieM 1 3aka3uynkoM.

Ecnv MuHMManbHO gonyctumas ANMTENbHOCTb UMMYNbCa He 4OCTUTHYTa, TO MOXeT 6biTb NpuHATA 60-
nee KoOpoTKasa A4UTENbHOCTb UMMY/NbCa, HO NPU 3TOM UCNbITaTe/IbHOE HanpsXXeHne AO0/MKHO OblTb YBENNYEHO
Ha 1 % ANna KaxAblX 2 MKC OTK/IOHEHUA ANUTENbHOCTU uMmnynbca oT 40 MKC. B aTOM cnyyae MUHUMasIbHO A0-
nyctumas 4AnTenbHOCTb cocTaBnsieT 20 MKc. B cnyyae 06MOTOK HU3LLETO HANPsXXeHUs reHepaTopHbIX TpaHC-
hopmaTopoB. 418 KOTOPbIX 3/IEKTpUYECcKoe coeJMHEHNE BbINMOSIHEHO TaknuMm 06pa3om, YTo B aKcnayaTaumm uc-
K/TIOYEHO MOSAB/IEHNE TPO30BbIX UMMYNLCOB, 3TO TPpe6oBaHNE MOXET 6bITb U3MEHEHO MO COr/TalleHNo CTOPOH.

NMpumeyaHune 3— MNpu NpUEMo-CAATOYHOM WCMbITAHNN TOKOOTPAHNUYMBAIOLLMX PEAKTOPOB yKa3aHHOe Bbille
yBe/MYEHNEe NCNbITATeNIbHOTO HANPSXEHNS He TpebyeTcs.

MpumeyaHune 4 — [lonosIHATENBHOE NO OTHOWEHUIO K MOK 60076-3:2013 npumeyaHue 3 BBELEHO C Le/ibio
yyeTa 0cO6EHHOCTEV POCCUICKON HAaLMOHANbHOW cTaHAapTU3aLuy B YacTu Tpe6oBaHuii K UCMbITAHUSIM 3/1eKTPUYECKOW
NPOYHOCTU N30NALMUN TOKOOTPAHNYMBAIOLLMX PEAKTOPOB.

[ononHuTenbHble ykaszaHna MoryT 6biTb HalgeHbl B [2].

13.2.2 VicnbiTaHne TpaHCOPMaTOpPOB 6€3 BCTPOEHHbIX HEMIMHEWHbIX 3/IEMEHTOB

13.2.2.1 TMocnepoBaTe/lbHOCTb UCMbITAHUA

MocnepoBaTeibHOCTb UCMbITAHUA LO/IKHA COAEPXATb:

a) 04MH ONOPHbIA UMNyNbC HanpshxeHnem oT 50 o 70 % HOPMWPOBAHHOIO WMCMbITATENLHOTO Hanps-
XEeHuns;

6) Tpu nocneaywWmnx nMnynbca HanpshkeHnem 100 % HOPMUPOBAHHOIO UCMNbLITATENBLHOTO HANPSHXKEHNS.

Ecnv Bo BpeMs M060ro U3 ykasaHHbIX Bbllle MPUIOXKEHU HaNpPsSXXeHUs MPOUCXOAUT MepekpbiTue BO
BHELIHeW U301auun unu paspsag B MICKPOBOM NPOMEXYTKe, BK/IIOYEHHOM napasnfiefnbHo BBOAy TpaHcopmarto-
pa. uam ecnu He ygaeTtcsi BbINO/THUTbL 3anucb N0 KaKkOMy-1M60 M3MEpPUTENIbHOMY KaHasy, Takoe NpunoXxeHune
HanpsXeHUs He AO/HKHO MPMHMMATbLCA BO BHUMaHWe, W AO/KHO ObiTb BbIMO/THEHO MOBTOPHOE NPUIOXEHUE
HanpsaXeHus.

MpumeuvyaHne — TIpy UCMLITAHUM K TpPAHCHOPMATOPY MOTYT GbiTb NMPUIOXKEHBI JOMNOMHUTE/IbHBIE UMMYbChI
C MakCUMasibHbIM 3HAYEHWEM, HE MPEBbILLAIOLUM YPOBEHb HAMPSKEHUS ONOPHOTO WMMY/bCa, Takne LOMOMHUTE bHbIe
UMMyNbCbl He TpebyeTcs NPUBOAUTL B MPOTOKO/IE UCMbITAHWIA.

13.2.2.2 Kputepun ycnewHoOCTN UCnbIiTaHUsA

McnbiTaHne cunTaloT yCnewHbIM, eC/IM OTCYTCTBYIOT CYLLeCTBEHHbIe OT/INYUA MexAay ocuuniorpamma-
MU HanpsXXeHUsa 1 Toka, 3anncaHHbIMU NPU ONOPHOM UMNYJIbCE HaNPSXeHUs, 1 ocyuaiorpamMmamm, 3anmcaH-
HbIMW NPV HOPMUPOBAHHOM UCMbITATENIbLHOM HanpsXXeHun.

MpumevyaHne — [leTanbHaa vHTepnpeTauns 3anuMcaHHbIX OCLUUANOTPaAMM W BbISB/IEHNE PA3/IMUNil Mexay
He3HaunTe IbHbIMU PACXOXAEHUSMN U PACXOXAEHUAMW, yKasbiBaloLWMMN Ha NOBPEeXAeHne, TPebyloT Hannynsa BbICOKOM
KkBanudukauuy v onbita. flononHntTensHaa nHopmaumsa npusegeHa B [2].

Ecnun BO3HWKNO nageHue (cpes) HanpsXeHns, a mexay U3rotoButesieM 1 3aka3ynkom AOCTUTHYTO corna-
LWeHNe He cyuTaTb UCNbiTaHUe HeycneLwHbIM, TO NocneAoBaTe/IbHOCTb UCMbITAHUA A0XHA ObiTh 3aBepLUeHa,
N 3aTeM [o/KHa 6biTb NOBTOPHO BbINO/IHEHA NOIHAS NOCNeAoBaTe/IbHOCTb UCMbLITAHMA C UCNO/Ib30BaHUEM
NCXOAHOr0 ONOPHOro umnynbca. EcAn npu aTom oTMeYeHOo nocnegywliee nageHne (cpes) HanpsXXeHns unm
OTK/IOHEHWEe, TO UCMbITAHNE CYUTAIT HEeyCMNeLIHbIM.

[ononHutenbHble HabnwAeHNS B Nnpouecce ucnbiTaHUs (HeobblYHbIe 3BYKW U T. 4.) MOTYT 6bITb UCNONb-
30BaHbl ANA UHTepnpeTauun ocuunnorpagmyeckmx sanuceit, ogHako camu no cebe oHM He ABNAIOTCA AoKa3a-
TenbCTBaAMM OTPULATENIbHOTO pe3ysibTata UCnbiTaHWA.

13.2.3 VcnbiTaHusa TpaHCOPMaTOPOB CO BCTPOEHHbIMU HENUHERHBIMU 3/IeMeHTaMmn

13.2.3.1 TllocnepoBaTefnlbHOCTb UCNbITAHUA

HenuHelHble 3N1EMEHTbI WX OrPaHUYUTENN NepeHanpsXXeHuin, BCTPOEHHbIe B TpaHcdopmaTtop Ans
orpaHMyeHns nepexofHbIX NepeHanpsXeHwuit, MoryT cpabaTbiBaTb BO BpeMSA UCMbITAHUA, YTO MOXET npuse-
CTU K pasnmunam mexgy ocumnnorpaMmmamu, 3anmcaHHbIMU NPy pasHbiX YPOBHAX HanpsxeHus. Cyuiectesyer
NOpOroBoe HanpshkeHue, NPy KOTOPOM HaYMHAKT NOSBASATLCA Pa3IMyns, 06YCNOB/IEHHbIE HEJTMHENHBIMM 31e-
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MeHTaMu, 1 nocnefoBaTe/IbHOCTb UCNbITAHUS AO/KHA BKOYATh MO MEHbLIEel mepe 0A4HY 3anncb HUXe 3TOoro
NOPOroBOro HanpPsXXeHus.

MocnepoBaTenbHOCTL UCMbITAHNA AO/KHA COAepXaTb:

a) O4VH ONOPHbIA UMNyNbC HanpsXxeHnem oT 50 go 60 % HOPMWPOBAHHOTO UCNbITATENILHOTO Hanpsxe-

HUS,
6) 0O4MH OMOPHbLIVA UMNYNbLC HANPsXKeHnem oT 60 A0 75 % HOPMMPOBAHHOTO UCMbITATE/ILHOTO Hanpsxe-
HUS,
B) OAMH OMNOPHbI UMNYNLC HaNpsXXeHneM oT 75 4o 90 % HOPMUPOBAHHOTO UCMbLITATENILHOTO HAMNPSXe-
HUS:

r) Tpu nocnegyomx umMnynasca HanpsbkeHmem 100 % HOPMUPOBAHHOTO UCMLITATENILHOTO HANPSXEHUS;

[1) CPABHUTEbHbI UMMYNbC HANPS)XEHNEM MO BO3MOXHOCTU TaKUM Xe. Kak B B);

B) CpaBHUTE/bHbIV UMMY/IbC HANPS)KEHWEM MO BO3MOXHOCTU TakuM Xe. Kak B 6):

X) CPaBHUTENbHbIA UMNYNbLC HANPSXXEHWEM MO BO3MOXHOCTW TakUM Xe, Kak B a).

HanpsieHUs onopHbIX MMNY/NbLCOB AO/KHbI OT/IMYATLCSA APYr OT Apyra no MeHblel mMepe Ha 10 % oT
HOPMUPOBAHHOTO UCMbITATE/ILHOTO HAaMPSXKEHUS.

Ecnv ocuunnorpaMmbl, MoslyyeHHsle npu MPUOXEHUSIX HOPMUPOBAHHOTO WUCMbITATe/IbHOTO Hanpsxe-
HWS, He OT/NIMYAKTCSA OT COOTBETCTBYIOLLUX OCLMAIOTPAMM, NOJYYEHHbIX 41 OMOPHOTO MMMNy/NbCa HAWMEHb-
Wero HanpshKeHUs, To ONyCKaeTCs He MPUKIafbiBaTb YKa3aHHbIe BbllE WMMYbChl ). B) U X).

MpumeuyaHnne — Tlpyu UCNBLITAHUM K TPAHCGOPMATOPY MOTYT GbiTb NMPUIOXKEHbI LOMNONHUTENbHbIE UMMYNbChI
C MaKCUMaJ/IbHbIM 3HAYEeHWEM, HE MPEBbILIAIOWMM YPOBEHb HAMPSHKEHUS OMOPHOrO UMMy bCA, TakUe LOMOHNUTESbHbIE
UMMNYNbChl He TpebyeTcs NPMBOAUTL B MPOTOKONE UCMbITAHWIA.

Ecnu Bo Bpemsa N060ro M3 ykasaHHbIX Bbllle NMPUMNOXEHUA HaNPSHXXEHUS NPOUCXOAUT MepekpbiTUE BO
BHELLHEeW n3o0naumm nnv paspsag B UCKPOBOM NPOMeXyTke, BK/IIOYEHHOM napasnfienbHo BBoAY TpaHcdhopmarTo-
pa. unn ecnu He ypaeTtcs BbINO/IHUTL 3anUCb NO KAKOMY-TM60 M3MeEpUTENbHOMY KaHasy, Takoe NpuaoxeHue
HanpsHXXeHna He AO0/HKHO MPUHMMATbCA BO BHUMaHMe, W AO/XHO ObiTb BbIMOSIHEHO MOBTOPHOE MPUIOXEHUEe
HanpsxeHus.

13.2.3.2 KpuTepumn ycnewHOCTU UCNbITAHUA

VMcnbiTaHne cunTtalT YChnelwHbIM, eC/iM OTCYTCTBYIOT CYLWEeCTBEHHbIE OT/IMYMA MeXAy ocuuanorpamma-
MU HanpsHKeHUsa n Toka, 3anucaHHbIMW NPY OMOPHbLIX UMNY/bCax HanpsXeHWs, U ocuunnorpaMmmamu, 3anu-
CaHHbIMU NMPU HOPMUPOBAHHOM UCMNbITATENIBHOM HaNpPSXeHUN.

Ecnn 370 ycnoBue He BbIMO/IHEHO, TO A0/DKHO 6bITh CA€1aH0 CPpaBHEHME OCLUIN0rpaMM HaNpsHXXeHnsa u
Toka ANa cnepylowmx UMNynbCoB:

- a) nx);

- 6) nB):

- B) A

- Bcex umnynbcos 100 % ypoBHA HanpshXeHus.

VMcnbiTaHne cunTaloT yChnewHbIM, eC/IM OTCYTCTBYIOT CyLWeCTBEHHbIE OT/INYMA MeXAy CpaBHUBaeMbIMU
ocuunnorpamMmamm {3a UCKNOUYEHNEM TEX. YTO MOTYT 6bITb 06 bACHEHbI HEGONBWMMN PaA3INUNAMM B 3HAYEHU-
AX UCMbITATE/IbHOT0 HaNpPsXeHua), a Nbble OTANYNA MeXAy Crefylwmummn 4pyr 3a 4pyromMm ocuunaorpamMmma-
MU SIBASKTCA MOHOTOHHO BO3pacTalLW MmN 1 COracylTcsa ¢ Hagexalweh paboToil HeNIMHENHbIX 3/TEMEHTOB.

NMpumeuyaHne — [ononHuTenbHas UHopmMauus npueegeHa B [2].

Ecnv BO3HUKIO NnageHne (cpes) HanpsXXeHus, a Mexay U3roToBuTenem u 3akasynkom AOCTUTHYTO corna-
LIeHne He cuuTaTb UCMbITAHWE HeyCneLHbIM, TO Noc/ej0BaTe/IbHOCTb UCMbITAHUA A0/KHA ObITh 3aBeplueHa,
N 3aTeM [o/KHA 6blTb NOBTOPHO BbINOJSIHEHA MOJIHASA NOC/AEeA0BaTE/NIbHOCTb UCMbLITAHUA C UCMOJ/Ib30BaHUEM
MCXOA4HOr0 OMOPHOro umnysnbca. Ecnn npu aTom oTMeuyeHo nocnegywouiee najgeHne (Cpes) HanpsHKeHUs um
OTK/IOHEHME, TO UCMbITAHWE CUNTAIOT HEeYCMeLlHbIM.

JlononHutensHole HabnwAeHUSA B NpoLecce UcnbiTaHUsa (HeobblYHbIe 3BYKWU U T. [I.) MOTYT 6bITb UCMNOJb-
30BaHbl 4151 UHTepnpeTauun ocuunnorpaduueckux sanuceil, ofgHako camu no ce6e OHM He ABASAIOTCA AoKa3a-
TeNbCTBAMW OTpULATENILHOIO pe3y/bTara UCMbITaHWUA.

13.3 VicnbiTaHne HanpshKeHNeM cpe3aHHOro rpo3oBoro umnynsca (Crif)

13.3.1 TMMapameTpbl uMmnysbca
dopmMa MOo/HbIX FPO30BbLIX UMMYNbLCOB A0/KHA ObITb cornacHo 13.2.1. Cpe3aHHbli TPO30BOI UMMYbC
[O/KeH nmeTb npegpaspsgHoe spemsa ot 3 0 6 MKC. Bpemsa [0 nepBoro nepexoja HanpsXeHus yepes HoJb
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HenocpeAcTBEHHO Moc/ie cpes3a A0/HKHO OblTb KaK MOXHO MeHbLe. VcnbiTaHne fOMXHO 6biTh BbINOTHEHO 6€3
npegHaMepeHHO BK/IIOYEHHOro B Lenu cpesa geMndupyowero cConpoTUBAEHNUS, HO €CNu NpU NPUNOXEHNN
CHWKEHHOro HanpskeHua KoadpduumeHT nepexofa uyepes HyNb Kg (OTHOWEHWE MaKCMMasbHOro 3HayeHus
nepeoro nonynepuoga konebaHuii nocne cpesa Kk MakCMMasbHOMY 3HA4YeHWIO CPe3aHHOro MMnyabca) npe-
BblwaeT 0,6 gnA TpaHcopMaToOpOB M peakTopoB knacca HanpsxxeHus go 330 kB BkawountensHo n 0.3 gnsa
TpaHcdopMaTopoB 1 peakTopoB kKiacca HanpsxeHna 500 kB v Bbilwe, TO B LLeny cpe3a MoXeT ObiTb BKIIOYEHO
MWHUMaNbHO BO3MOXHOE COMPOTUB/EHUE AR CHUXeHUa koadpduunenta KO o 3HavyeHuss He meHee 0.6 B
nepBomM cnyyae n He meHee 0,3 BO BTOPOM.

MpeapaspagHoe BpeMsa MOXeT 6bITb NPUHATO pPaBHbIM OT 2 40 3 MKC MPW YCNOBUKN, YTO MakcumasbHoe
3Ha4YeHne rpo3oBOro UMMNysbca AocTuraeTcsa 40 MOMeEHTa cpesa.

MpumeyaHns

1 TpaHchopMaTopbl 06bIYHO NPOEKTUPYIOT TakMM 06pa3oM, YTOObI OHW BbIAEPXMBAIN CPE3aHHbIN TPO30BOW UM-
nynbC C MakCMMasibHbIM 3HAaYeHrem NepBoro nonynepuoja konebaHuii nocne cpesa, paBHbiM 60 1 30 % OT Makcumarsb-
HOr0 3HayeHua UMnynbca Ana TpaHcOpMaTopOB M PEaKTOPOB knacca HanpsxeHus Ao 330 kKB BKAUYUTENBHO U knacca
HanpseHns 500 KB 1 Bbille COOTBETCTBEHHO. Ecnn TpaHcdopmaTop A0/MKEH 6biTh UCMbITAH TPeTbei CTOPOHON, Makcu-
MasibHOe 3HayYeHne NepBoro nonynepuoga konebaHuii nocne cpesa JOMKHO GblTb OFPAHUYEHO ATUM 3HAYEHNEM.

2 Cm. AB. 11 (npunoxenune AB).

Kak npaBuno, npy ncnbiTaHUAX HanpsXXeHneM cpe3aHHOro rpo3oBOro MMMynbca UCNONb3YIT Te Xe na-
pameTpbl reHepatopa MMNY/NbCOB U U3MEPUTENIbHOro 060pyA0BaHUA, YTO U NPU UCMBITAHUU HANPSXXEHUEM
MOJIHOFO rPO30BOT0 MMMy bCa, U A06aBAAIOT NMWb Cpe3atolyee yCTPOCTBO.

Mpu 3anucy ocumnnorpamMm cpesaHHbIX FPO30BbIX UMMNY/IbCOB MOTYT ObITb MCNO/Mb30BaHbI Pa3BEPTKM NO
BPEMEHMW, OT/INYHbIE OT UCMNOMb3YEeMbIX 418 NOMHbIX PO30BbIX UMNY/IbCOB.

PekomeHAyeTcs ucnonb3oBaTb ynpas/isieMoe cpesaloliee YCTPONCTBO C peryivpyeMsiM npegpaspsg-
HbIM BPEMEHeM, Npu 3TOM A0NYCTUMO NPUMEHEHNe CTEPXHEBOro MW LWWAapPOBOro paspsagHuka (CM. Takxe
FOCT P 55194— 2012, nyHKT 5.2.2).

MakcumanbHoe 3HavyeHne HanpsXXeHs cpe3aHHOro rpo30BOro UMMysibca A0/HKHO ObITb COrnacHo 7.2.2.

13.3.2 WcnbiTaHne TpaHchopMaTopoB 6€3 BCTPOEHHbIX HEJTMHENHbIX 3/IEMEHTOB

13.3.2.1 locnepoBaTenbHOCTb UCMbITAHUA

VMcnbiTaHne coBmeLaloT B O4HY NOC/e40BaTe/IbHOCTb C UCMbITAHNEM Hanps>XXeHneM NoIHOTo rPO30BOro
nmnynbca. Ecnu He ykasaHo MHOe, NOPAAO0K NPUNO0XEHNS UMNYNLCOB A0/DKEH ObiTh Cneaytowmnii:

a) O4MH OMOPHbIA NOMHbLIA FPO30BOI UMNYNbC HanpsxxeHnem oT 50 go 70 % HOPMUPOBAHHOTO UCMbITA-
TENbHOro HanpsXXeHMsa NOSIHOro FPO30BOr0 MMNybca:

6) OAMH MOMHbIA rPO30BON UMNYNbC HanpsxxeHnem 100 % HOPMUPOBAHHOIO MUCMbITATENBLHOTO Hanpsxe-
HWSA MOJIHOTO FPO30BOr0 MMMY/bCA;

e) TPU cpe3aHHbIX FPO30BbIX UMNyAbca HanpshxeHnem 100 % HOPMUPOBAHHOIO WUCMNbITATE/NBHOIO Ha-
NPSXeHNA Cpe3aHHoro rpo3oBoro MMNYAbCa;

MpumevyaHne — Cwm. AB.12 (npunoxeHne AB).

r) [1Ba NOJIHbIX TPO30BbIX UMMYNbCa HanpskeHnem 100 % HOPMUPOBAHHOIO UCMbLITATENILHOTO HaNpsxe-
HWS NOJIHOTO TPO30BOr0 MMMYJ/bCA.

Mpn MCNbITaHUN CPE3aHHbIM TPO30BbIM UMMY/ILCOB NMPUMEHSIIOT T€ Xe U3MEPUTESIbHbIE KaHaslbl U OCLUI-
norpadyuyeckme 3annucu, 4To v NPu UCMbITAHUK NOJTHBIM FPO30BLIM UMMY/ICOM.

NMpumMmeyaHue — Tpu UCNbITAHUM K TPAHCGOPMATOPY MOTYT 6bITh NPUNOXEHBI [ONONHUTENbHbIE NOMHLIE UK
Cpe3aHHble rPo30Bble MMMY/bChl C MaKCMMasibHbIM 3HAYeHWEeM, He MPEBbIWALWNM HanpsKeHWe OMOPHOro UMMY/bCa,
Takue JONONHUTENbHbIE UMNYNbCbI HE TPEGYETCS NPUBOAUTL B MPOTOKO/E UCMbITAHUIA.

Ecnn BO Bpemsi N060ro U3 ykasaHHbIX Bbllle NPUIOXEHWU HaNpsHKeHWs MPOUCXOAMT NepekpbiThe BO
BHELUHeW U301auun nnu paspsag B MCKPOBOM NPOMEXYTKe, BK/IIOYEHHOM napasnfefnbHo BBOAY TpaHcopmarto-
pa. Uam ecnu He ygaeTcsi BbINO/IHUTL 3aMnUCb N0 KAKOMY-/1M60 M3MEpPUTENIbHOMY KaHasy, Takoe NpunoxeHune
HanpPsAXXeHUsa He [0/DKHO MPUHMMATLCA BO BHUMaHWe, U JO0/KHO ObiTb BbIMNOSIHEHO MOBTOPHOE NPUIOXEHNE
HanpsxeHus.

[na Bcex nocnepoBaTtesibHbIX NPUNOXEHUI CPe3aHHbIX TPO30BbIX UMMNY/IbCOB O/IKHO 6bITb MCMNOMNbL30-
BAHO MO BO3MOXHOCTN OfJMHAKOBOE NpefpaspagHoe Bpems.

13.3.2.2 KpuTepuun ycnewHocTn UcnbiTaHns

McnbiTaHne cunTatoT yCnewHbIM, eC/ivi OTCYTCTBYIOT CYLLeCTBEHHbIE OT/INUYUS MeXAy ocuuinorpammamMmu
HanpsXXeHna 1 Toka, 3anuCaHHbIMU MPU ONOPHOM UMY IbCE HANPSXEHUA, U ocuuIorpaMMamMu, 3annucaHHbIMu
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npM HOPMUPOBAHHOM UCNbITATE/IbHOM HanpsaXeHuun, BKAK4Yaa cpe3aHHble rTpo30Bble MMNY/IbCbl 4O MOMEHTa
cpesa. OTNMUNA B cpe3aHHbIX TPO30BbIX UMMYy/bCax NOc/e MOMeHTa cpe3a MoryT 6bITb BbI3BaHbl HE3HAUU-
T€/IbHbIMN USMEHEHNAMU B pa60Te N BpeEMEHN cpa6aTb|Bava cpesawuiero yCTpOVICTBa.

MpumeyvaHune — [JeTanbHaa nHTepnpeTauua 3anncaHHbIX OCLWUNNOTPAMM W BbISIBIEHWE Pa3nnynii mexay
HE3HauUNTEesIbHbIMU PACXOXAEHUAMU U PACXOXAEHUAMY, YKa3biBalOWMMN Ha MOBPeXAeHne, TpebyloT Hanmuns BblICOKON
KkBanudukaumy n onbita. JononHntensHas uHopmauma npusegeHa B [2].

Ecnn BO3HMKNO nageHune (cpes) HanpsXXeHud, a mexay n3rotoeutenem 1 3aka3dinkom OCTUTHYTO corna-
LWeHne He cHUTaTb UCNbiTaHWe HeyCcnewHbIM, TO NoC/1e40BaTe/IbHOCTb UCMbITaAHUA A0JKHaA 6bITb 3aBepleHa,
N 3atemMm AOoJDKHa ObITb NOBTOPHO BbINOJ/IHEHA NoOJZIHaA nocsieaoBaTesibHOCTb UCMbITaHUA C UCNOJIb3OBaHNEM
MCXOAHOr0 OMOPHOro uMnysnbca. Ecnn npm aTom oTMeyeHo nocneayoliee nageHne (cpes) HanpsHKeHUs uam
OTK/IOHEHNA, TO UCMNbITaHWE CYMUTAKT HEeyCNeLlWHbIM.

[JononHntenbHble HabNAEHUA B npouecce ucnbiTaHUs (HeOOblYHbIe 3BYKN U T. 4.) MOTYT 6bITb UCNO/b-
30BaHbl ANAa nHTepnpetaunmn OCLI,VIJ'II'IOI'paCbVIHeCKVIX 3aI'IVICGVI, OoAHaKo camMmu no cebe OHUN He ABMAKTCA AoKasa-
TenbCcTBaMn oTpmnyaTesibHOro pesysbTata MCnbITaHUN.

13.3.3 WcnbiTaHne TpaHChOpMaTOpPOB CO BCTPOEHHbLIMU HEIMHEHbIMWU 3N1EMEHTaMK

13.3.3.1 TocnepoBaTeNbHOCTb UCMbITAHUA

McnbliTaHue coBMelWalT B 0O4HY nocsiefoBaTte/ibHOCTb C UCMbITAHNEM HanpsXeHuem NoJIHOro rpo3oBoro
nMmnynbca.

HenvHelHble 31eMeHTbl UM OrpaHuYnTENN NepeHanpsXeHuii, BCTPOEHHble a TpaHcdopmartop ANns
orpaHnyeHnsa nepexogHblixX I'IepeHaI'Ipﬂ)KeHI/II7I, MOoryT CpaﬁaTbIBaTb BO BpeMA uUcnblTaHUsA, 4HTO MOXET npuee-
CTW K passinunam mexay ocuunnorpammamun, 3sannCaHHbIMU NMPU pasHbIX YPOBHAX HaNpaXeHusa. CyLLI,eCTByeT
noporoesoe HanpsaXxeHue, Npn KOTOPOM HauyMHaKT NOABNATLCA pas3sininA, OGyCI‘IOBI‘IeHHbIe HEeNNHEeWHbIMU 3N1e-
MeHTaMW. N nocnenoBaTe/IbHOCTb UCNbITaHUA OO0J/IXXKHa BKKOYaTb NO MeHbLUEN Mepe OA4HY 3anncb HMXe 3TOoro
NnoOpPoroBoro HanpsaXXeHus.

HOCHEAOBaTeﬂbHOCTb ncnblTaHUA OAO0/XHa coaepXxaThb.

a) OAWH ONOPHbIA NOJIHBIA TPO30BOI MMNYNbC HanpshkeHnem oT 50 4o 60 % HOPMUPOBAHHOTO MUCMbITA-
Te/IbHOIro HanpsAXXeHna NoJIHOro rpo30BOro umnysibca.

6) OA4MH OMOPHbIA NOMHBIV FPO30BO MMNYNLC HanpsXxeHnem oT 60 40 75 % HOPMUPOBAHHOIO UCNbITA-
TE€J/IbHOIo HanpsAXeHua NoJsIHOro rpo3oBOro MMNynbea,

e) OfIMH OMOPHbIA NOJHbIV FPO30BOK MMNYNLC HanpsxeHWem oT 75 f0 90 % HOPMWPOBAHHOIO UCMbITA-
TENIbHOTO HaMpPsXXeHUs NOJIHOTO FPO30BOI0 UMMNY/bCA;
r) OAVH MOJHbI TPO30BOI UMNYNbLC HanpsXxeHueM 100 % HOPMWUPOBAHHOIO UCMLITATENILHOTO HaNpsXe-

HWS NOJIHOTO TPO30BOr0 MMMY/bLCA;
a) TPU cpe3aHHbIX rPO30BbIX UMNyNbca HanpseHnem 100 % HOPMUPOBAHHOIO WUCMbITATE/IbLHOTO Ha-
NpsXXeHNs Cpe3aHHOro rpo30BOro UMMNybCa;

MpumevaHne — Cwm. OB.13 (npunoxeHne AB).

€) ABa NOJHbIX TPO30BbLIX UMMNYy/bca HanpshxeHnem 100 % HOPMWPOBAHHOTO UCMbLITATENILHOTO HaNpsXe-
HWS MOMTHOTO TPO30BOr0 WMMY/LCA;

X) CPaBHUTE/IbHbINA NOMHLIN IPO30BOI UMNY/ILC HANPSXXEHWEM N0 BO3MOXHOCTU TakUM Xe. Kak B B);

1) CpaBHUTENbHbIA MOMHbIVA TPO30BOI UMNYNLC HANPSXKEHWEM MO BO3MOXHOCTU TakUM Xe. Kak B 6);

K) CPaBHUTE/IbHbIN NOMHbIA FPO30BOI UMMY/LC HAMNPSXEHWEM MO BO3MOXHOCTU TaKUM Xe. KaK B a).

HanpskeHns onopHbIX UMNYAbCOB AO/KHLI OT/IMYATLCA APYr OT Apyra no MeHbwei mepe Ha 10 % oT
HOPMUPOBAHHOTO UCNbITATENLHOTO HANPSKEHUS.

EC/M oCUMNNOTPAMMbl, MOJIYYEHHbIE MPU MPUNOXKEHUSAX HOPMUPOBAHHOTO MCMbLITATENILHOTO Hanpsxe-
HUSI. HO OT/INYAOTCS OT COOTBETCTBYIOLLMX OCLMUAMOTPAMM, MOMYYEHHbIX A1 ONOPHOTO UMMYNbCA HAUMEHb-
Wero HanpshXeHus, To AONyCcKaeTCs He NPUKIaAblBaTh yKa3aHHbIe Bbille UMMYbChI X), 1) 1 K).

WHTepBan BpeMeHU Mexay NpuioxeHnem nocfefHero cpe3aHHoro rpo3oBoro MMMy abLca v caegyrLiero
3@ HUM MOJIHOTO FPO30BOr0 UMMNYbCA A0/KEH GblITb MUHUMANbHO BO3MOXHbIM.

NMpumMmeyaHue — Tpu UCNbITAHUM K TPAHCGHOPMATOPY MOTYT 6bITh NPUNOXEHBI [ONOHUTENbHbIE NOJHLIE UK
Cpe3aHHble rPo30Bble UMMY/bCbl C MAKCUMabHbIM 3HAYEHWEM, He NPEBbLIWAKWNUM 75 % HOPMUPOBAHHOIO UCTbITATESb-
HOTO HanpsiXeHus. Takme [ONOMHUTENbHbIE UMNY/bCbI HE TPEBYETCS NPUBOAUTL B NPOTOKOE UCMbITAHWUIA.

Ecnn Bo Bpems M060ro U3 ykasaHHbIX Bbllle NPUIOXEHWU HaNpsHKeHWs NMPOUCXOAMT NepekpbiThe BO
BHELUHEW U30M1ALMN UAKn paspsig B UICKPOBOM NPOMeXyTke, BK/IOYEHHOM napassesnibHo BBOAY TpaHcgopmaTopa.
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UNN ecnn He yAaeTcsl BbINMOMHUTL 3anMcb N0 KaKOMYy-1M60 M3MEepUTEeNIbHOMY KaHany, Takoe NpuioXeHue Ha-
NPSXEHUA He AO0/MKHO NPUHUMATbLCSA BO BHUMAaHMWE, W AO/IKHO ObiTh BbIMOSHEHO NMOBTOPHOE NPUNOXEHWE Ha-
NPsXeHns.

Mpun ncnbiTaHMM cpe3aHHbIM TPO30BLIM MMMY/ILCOB NPUMEHSAIOT TE XEe U3MepPUTE bHbIEe KaHasbl U OcLun-
norpadunyeckue 3annucu, 4To 1 NP UCNbITAHUU NONHBLIM FPO30BLIM UMMYLCOM.

[na Bcex nocnefoBaTesibHbIX NPUMNOXEHNI Cpe3aHHbIX FPO30BbIX UMMY/IbCOB A0/HKHO GbiTb MCNOMNb30-
BaHO MO BO3MOXHOCTU OAMHaKOBOE npeapaspsgHoe Bpems.

13.3.3.2 Kputepun ycnewHoOCTN UCNbITaHnsA

McnbiTaHWe cunTaloT ycnelwHbiM, eCIn OTCYTCTBYHOT CyLLEeCTBEHHbIE OTINYUA MeXAy ocuunnorpamma-
MU HanpsXeHWs W ToKa, 3anuMcaHHbIMWU MPY OMOPHOM UMMNY/NbCE HANPSHKEHUSA, U ocuunnorpamMmamu, 3anu-
CaHHbIMW MPU HOPMUPOBAHHOM WCMNbITATENIBHOM HaNPsAXeHWW, BKAKOYasA cpe3aHHble rpo30Bble UMMNY/bChl A0
MOMeHTa cpe3a. OTINYMA B Cpe3aHHbIX FPO30BbIX UMMNY/bCax NOC/Ne MOMeHTa cpe3a MOryT ObiTb Bbl3BaHbI
He3HauynTeNbHbIMU N3MEHEHNAMU B paboTe U BpeMeHN cpabaTbiBaHNS cpe3atollero ycTpoicTaa.

Ecnun 310 ycnosue He BbINO/THEHO, TO A0/IKHO 6bITb CAEMaH0 CPaBHEHME OCLUNNOTPAMM HaNPsXeHNa n
Toka ANnea cnefyowmx UMnNynbCcoBs:

- a)m K\

- 6) nn)\

- B) N X):

- BCEX NOJIHbIX TPO30BbIX MMMYNbCOB 100 % ypOBHS HaNPSXKEHUS;

- BCeX cpe3aHHbIX rPO30BbIX MMNY/bCOB 40 MOMEHTa cpesa.

McnbiTaHne cuntatoT yCcnelwHbIM, eC/in OTCYTCTBYIOT CyLeCTBEHHbIE OT/IMYMA MEXAY CpaBHMBaeMbIMU
ocumnnorpamMmamm (3a UCKNYEHWEM TeX. YTO MOTyT GblTb 06bSACHEHbI HEGONbLWMMN PA3NINYNAMUN B 3HA-
YEHUAX UCMbITATENBHOIO HaNpPsXXeHusa), a Nobble OTANYNA MeXAy cneayllwnuMmn gpyr 3a Apyrom ocuunno-
rpamMamu ABASIKOTCA MOHOTOHHO BO3pacTalLWMMU U COTNacyloTca C Hagsexauieil paboToii HennHelHbIX
3/1eMEeHTOB.

MpumevyaHne 1— [lononHuTeNbHas MHgopmaumsa npueegeHa B [2).

Ecnv BO3HUKNO nageHne (cpes) HanpsxXeHus, a Mexay U3roToBuTenem 1 3akasynkom AOCTUTHYTO corna-
LIeHNe He cunTaTb UCMbITaHNe HeyCnellHbIM, TO NoCNe40BaTeIbHOCTb UCMNbITaAHUA J0JIXHa ObITh 3aBeplueHa,
N 3aTeM [o/KHA O6blTb NOBTOPHO BbINOJSIHEHA MOJIHASA NOC/EeA0BaTE/NIbHOCTb UCMbLITAHUA C UCMO/Ib30BaHUEM
MCXOA4HOro ONOPHOro umMnynbca. Ecnm npu aTom oTMeyeHo nocnegywuiee najgeHune (Cpes) HanpsKeHUs um
OTK/IOHEHUSA, TO UCMbITAHWE CHUTAIOT HEYCMNeLlHbIM.

[lononHuTenbHble HabnwAEHUSA B NpoLecce UCnbiTaHna (HeobblUHble 3BYKWU U T. .) MOTYT ObITb UCMNOJb-
30BaHbl A1 MHTepnpeTayumn ocuunnorpaduyecknx sanuceit, ogHako camu no cebe oHu He ABNAIOTCA foKa3a-
TeNbCTBaAMMN OTPULLATEIbHOTO pe3ybTaTa NCNblITaHWUA.

MpumevaHne 2— NHdopmauus, npuseseHHas B [2] B YacTu oueHKM hopMbl MMMybCa, OCHOBaHa Ha BMU3yasb-
HOM aHanu3e NoslyYeHHbIX ocuuanorpadunyecknx sanuceii. MNpu onpegeneHHbix o6ctoaTenscTax 601es LenecoobpasHo
BbINO/IHNTL OLLEeHKY NapameTpoB (hOpMbl HECTaHAAPTHbLIX UMMNY/IbCOB BPYUHYIO, YeM MofiaraTbCs NOIHOCTbIO HA Nporpamm-
Hble cpejcTBa.

13.4 WcnbiTaHve HanpsxeHnem rpo3oBOro MMnysbca BbiBoga Helitpanu (TMBH)

13.4.1 O6wme ykazaHus

MonHbI rp03030|7| nMnynbC C HanpsaXeHunem, yKkasaHHbIM ONA HeVITpaI‘IVI, AOJTXEH ObITb NPUNOXEH He-
NOCPeACTBEHHO K BbIBOAY HEMTpanu, npu 3TOM OCTasibHble BbIBOAbI TpaHchopmaTopa AO/KHbI 6bITb 3a3eM-
NeHbl.

13.4.2 TMapameTpbl nmnynsca

MapameTpbl NOMHbLIX FPO30BbLIX UMNYILCOB AO/XHbI 6bITb cornacHo 13.2.1, 3a UcknUYeHnem gnnTenb-
HOCTK hpOHTa, A1 KOTOPOW AonyckaeTcs yBenmyeHne go 13 mMkc.

13.4.3 TocnepoBartenibHOCTb UCMbITAHUSA

MocnepoBaTenbHOCTb UCNbLITAHUA A0/XHA ObITh cornacHo 13.2.2.1 ansa TpaHccopmaTopoB 6e3 BCTPO-
€HHbIX HEeNIMHENHbIX 3N1eMeHTOB 1 cornacHo 13.2.3.1 ans TpaHcOopmMaTopOB CO BCTPOEHHbIMU HENMMHENRHBIMYU
afiemMeHTamum.

13.4.4 KpuTepuu ycnewHocT! UcnbiTaHns

KpuTepun ycnewHoCT! NCNbITaHNS A0/DKHbI 6bITh cornacHo 13.2.2.2 ana TpaHcgopmaTtopoB 6e3 BCTPO-
€HHbIX He/IMHEeliHbIX 3/TeMeHTOB U cornacHo 13.2.3.2 gnsa TpaHcopMaTopOoB CO BCTPOEHHbLIMU HENMHENHbIMY
anemMeHTamMun.
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14 VicnbITaHMe HanpsXeHneM KOMMyTauuoHHoro nmnynsca (K1)
14.1 O6wue Tpe6oBaHuUA

Mpn ucnbiTaHUM HanpsXXeHMeM KOMMYTAaUMOHHOTO UMMybca BO3HMUKalWwme B 06MoTkax TpaHcopma-
TOpa HanpsHkeHUs NPUMEPHO MPOMOPLMOHAIbHbI OTHOLEHWIO YNCa BUTKOB.

3HayeHne HanpsHkeHUs Npyu UCMbITAHUN HaNpsXXeHUeMm KOMMYTauMOHHOro MMMynbca A0/HKHO onpeje-
NATbCS 06MOTKOM C HAMGONbLIMM 3HaUYeHneM n M. Ecim nmeeTcs BO3MOXHOCTb PeryiMpoBaHnsa OTHOLLIEHUA
yucna BUTKOB Mexfgy 0bmMOoTkaMu MyTeM nepeknyeHns OTBETB/IEHUN, AO/MKHbI 6bITb MCNOMb30BaAHbI T€ OT-
BETB/IEHUSA. NPU KOTOPbIX HaMpshKeHne Ha 0O6MOTKe C MeHbWUM 3HavyeHnem UKn BygeT Kak MOXHO 6aumxe K
COOTBETCTBYHOLLEMY 3HAYEHWIO COFNacHo 7.2.2. HanpsXeHne Ha 06MOTKe C MEHbLIMM 3HayeHnemMm Utn mMoxeT
6bITb MEeHbLUE HOPMUPYEMOr0o A5 3TO 06MOTKM UCMbITATENIbHOTO HAMPSAXEHUS, YTO ABAAETCA JONYCTUMbIM.
Ecnun gna o6MOTOK C MEHbLUUM 3HaYeHneMm cornacHo 7.2.2 HeT HOPMUPOBAHHOTO 3HAYEHUA UCMbITaTe b-
HOTO HanpsXeHWs, TO N3roTOBUTE/Ib MOXET BblbpaTb l060e NosioXeHWe nepeknoyaTens oTBeTBAEHUI AnA
NCNbITAHWI, €CNN NHOe He yKa3aHOo 3aKa34nMKoM.

B TpexdasHbix TpaHcopmaTopax HanpsxeHne, BO3HUKalOLee MexXay IMHeAHbIMY BbiIBOAAMU BO Bpe-
MSi UCNbITAHUS, AO/KHO ObITb NPUMepHO B 1,5 pasa 60/blie HANPSAXEHNA MeXAY MHEHbIM BbIBOAOM W Bbl-
BOJOM HeWiTpanu.

14.2 Cxembl ucnbiTaHui

MIMNynbCbl HANPSXXeHUA NpuknaabiBaloT TM60 HENOCPEACTBEHHO OT UMMNY/IbLCHOTO reHeparopa K InHen-
HOMY BbiBOAY OOMOTKM BbICLLIErO HanpsXXeHns, TM60 K 06MOTKe HU3LIEro UM CPpeAHero HanpshHXeHus Tak, 4To-
6bl Tpebyemoe ncnbiTaTeNbHOe HanpsXeHne MHAYKTUPOBANoCb B 06MOTKE BbICLIEro HanpsxeHus. Mpu aTom
HanpsXeHue, BO3HUKAKOLWEE NPU UCMBITAHUN MeXAY NIMHEHbIM BbIBOLOM OOMOTKM BbICLIEro HanpsXeHus un
3emnel, [OMKHO GblITb PABHBIM HOPMUPOBAHHOMY MCMbITATE/IbHOMY HaNpsXeHu. McnbiTaTtenibHOe Hanpsxe-
HWe [O/MKHO 6bITb U3MEPEHO Ha IMHEWHOM BbIBOAE 0OMOTKM BbICLIETO HANPSXEHUS.

TpexdasHblii TpaHcopMaTop A0/DKEH 6biTb UCNbITAH NodasHo.

BbiBeeHHasA HeliTpanb CoefMHEHHbIX B 3Be34y 06MOTOK A0/KHA OblTb 3a3eM/ieHa HenocpencTBEHHO
WUAn Yepes mMasoe CONpoTUBEHUE, KaK, HANpUMep, WYHT ANS u3MepeHus Toka. Mpu ncnbiTaHUM Taknx o6mo-
TOK Ha AABYX HEUCNbITbIBAEMbIX SIMHEHbIX BbIBOAAX BO3HMKAET Hanps)XeHne nNpoTUBONO/IOXHON NONAPHOCTYU C
MaKCUMasibHbIM 3HA4YeHUeM, NPUMEPHO PaBHbIM MOJIOBUHE WUCMbITATE/IbHOTO HaNpPsXXeHus, NOTOMy 3TW Heuc-
NbiTbiBa€Mble BbIBOAbI HE cnefyeT 3a3eMATb, HO AOMNYCTUMO COeAUHUTb BMecTe. 115 orpaHu4yeHns Hanps-
XEeHWsA NPOTUBOMOIOXHO NONAPHOCTU Ha YpOBHE 0K0/10 50 % OT UCnbiTaTeIbHOro HaNpPsXeHna fonyckaeTcs
BK/OYEHME aeMndumpylouero pesncrtopa ¢ 6onbwnM conpoTuBaeHmem (0T 5 4o 20 KOM) Mexay HeucnblTbl-
BaeMbIMU IMHEWHbIMUN BbIBOAAMU U 3eMIE.

MpumeyvaHunsa

1 Mpwn ucnbiTaHMn TpBX(a3HbIX TpaHCOPMATOPOB C MATUCTEPXHEBLIM MarHUTO/IPOBOAOM B COOTBETCTBUM C
yKasaHUsiMUW flaHHOTO noApasgena HanpshkeHue Ha AByX HEUCMbITbIBAEMbIX JIMHEHbIX BbIBOAAX MOXET NpeBbluaTth 50 %.
B pe3y/ibTaTe Yero HanpspkeHvne Ha mexaydasHoi n3onsaumum 06MOTKM BbICLIET0o HanpsXXeHUs MOXeT 6biThb cBbiwe 150 %
OT HOPMUPOBAHHOTO UCMbITATE/ILHOTO HANPSHXKEHNS OTHOCUTENbHO 3eM/IN . TaKUM 06pa3oM, NPeBbICUTL HOPMUPOBAH-
HOoe ucnbiTaTeslbHoe HanpskeHne mexaydasHoi nsonauuun. [na npefoTspalieHns BO3AeNCcTBUA Ha MexaydasHyio
N30M151LMI0 HANPSXXEHUSI CBEPX HOPMUPOBAHHOTO PEKOMEHAYETCSA NPOBOANTL UCMbITAHUA U30NALUN OTHOCUTE/TBHO 3EM-
NN OTAEeNbHO OT UCNbITaHUii MexaydasHoi nsonauun, HanpumMep, ¢ UCMOIb30BaHNEM CXeM UCMbITaHU, NPUBEeAEHHbIX
B npunoxexnun JA (cm. [A.2).

2 [lononHnTeNbHOE No oTHoweHuto K M3K 60076-3:2013 npumeyaHue 1 BBEAEHO C Lie/blo yyeTa 0Co6eHHOCTel
poccuiickoil HauMoHaNbHOM cTaHAapTU3auun B YacTu Tpe6oBaHUI K 3/1eKTPUYECKON NPOYHOCTU U30SLUN.

Ona o6MOTOK, COEANHEHHbIX B TPEYTONbHUK, IMHEHbIV BbIBO4, COOTBETCTBYIOLW A KOHLY OGMOTKM MC-
NbITbIBAEMOWi hasbl, NPy UCMbITAHUM JOMKEH 6bITh 3a3€MJIEH HENOCPELCTBEHHO UM Yepes3 Masioe ConpoTnB-
fleHne. Npu 3TOM Apyrue BbiBOAbl AO/KHbI GblTb HE3aMKHYTbI. McnbiTaHus TpexdasHbix TpaHCopMaTopoB
LO/DKHBI 6bITb BbINO/IHEHbI TAKUM 06pa3oM, 4TOGbI A5 pasHbiX ha3 3a3eMA/INCh pasHble BbIBOAbI TPEYro/ib-
Huka. O6GMOTKM, NpefHa3HaYeHHble AN COeAMHEHUS B TPEYrofibHUK U UMelowne 60/ee Tpex BbiBEAEHHbIX
HapyXy BbIBOAOB, A0/MKHbI 6bITb COBPaHbl B TPEYroNbHUK A1 NPOBEAEHUS UCTILITAHUS.

Ecnu gns ogHogasHoro TpaHcopmaTtopa, MMetLero ogHy uin 6onee 06MoOTOK, 06a KOHLA KOTOPbLIX B
aKcnayaTauum 6yayT NOAKIIOYEHbI K TVMHWAKW, YKa3aHO NPOBEAEeHNE UCMbITAHUS HANPsS)XeHNEM KOMMYTaUnOoHHO-
ro UMNybCa, TO TAKOE UCMbITAHUE JO/KHO NMPUMEHATLCS K 060MM KOHLLAM 06MOTKM.
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[Ons 06MOTOK, COeAMHEHHbIX B 3BE34Y U HE UMEKLWNX BbiIBEAEHHOW UAN 3a3eM/IeHHOl HelTpanu, He
BCcerja BO3MOXHO o6ecneunTb Tpebyemoe ucnbiTaTeNlbHOE HanpshKeHue NocpefcTBOM 3a3eMJ/IEHUSI OLHOr0
WAN HECKONbKUX NMHENHbIX BbIBOAOB, B 3TOM C/lydae cXema MCNbITaHWi Ao/mKHa GbiTb COracoBaHa Mexay
N3roTOBUTENIEM U 3aKa34MKOM.

3alnTHble UCKPOBbIE MPOMEXYTKU, YCTAHOB/MEHHbIE HA BBOAAX TpaHcgopmaTopa, MoryT 6biTb 4EMOH-
TUPOBaHbl IN60 MOXET GbITb YBE/IMYEHO PACCTOSIHUE MEXAY UX 3/1eKTpoAamMu ANA UCKYeHusa ux cpabatbl-
BaHUA BO BPEMS UCMbITaHWIA.

14.3 MapameTpbl umnysibca

NcnbiTaHnsa BHYTpPEHHel N30naunmM NpoBoAST, Kak NpaBuio, Npy oTpuLaTesibHOW NOMAPHOCTU HaNpsxe-
HUSA ANS CHWKEHUSA pucka cnydaliHbiX NepekpbITUiA B UCNbITATEbHON cxeme.

MmMnynbc HanpsXeHna 4o/mKeH uMeTb Bpemsa nogbema (fmno FOCTP 55194) He meHee 100 mkc, Bpems
cBbiwe 90 % HOPMMPOBAHHOIO MakcMmanbHoro 3HayeHms (F'90 no FTOCTP 55194) He meHee 200 MKC 1 Anun-
TenbHocTb umnynesca (I, Nno TOCT P 55194) He meHee 1000 mkc.

MpumevyaHune 1— MNapameTpbl UMMY/bCa OT/INYHLI OT CTAHAAPTHOIO anepuoanyeckoro KOMMyTaLMOHHOTO UM-
nynbca 250/2500 mkc no FOCT P 55194. nockonbKy cTaHAapTHbIN anepuoanyecknii KOMMYTaLMOHHbIA UMNYbC NpeaHa-
3HAYeH A5 UCTbITaHNA 060PYA0BaHMA, HE UMEILLLEr0 HAChILLAIOWNXCSA MarHUTHbIX Lieneid. Bpems nogbema Tn NpUHATO
[0CTATOYHO 60/bLINM 4151 06eCcneveHNs NPakTUYeCcKn IMHENHOro pacnpeeneHmns HanpshkeHns BAOb OBMOTOK.

B npouecce ucnbiTaHMs MOXET NPONCXOAUTL YMEHbLUEHUE f/INTEIbHOCTM MMMy ibCa 3a CYET ocTaTou-
HO HaMarHM4YeHHOCTM MarHMTONPOBOAA. YTO MOXET 6biTb YCTPAHEHO NYTEM CO3[aHUSI B CTEPXHE MArHUTO-
npoBoja OCTATOYHOW HaMarHMYeHHOCTU, UMEetLLel 06paTHbI 3HAK MO OTHOLWEHUKD K MAarHUTHOMY MOTOKY,
co3gaBaeMoMy MpW MPUMOXKEHUN WUCMbITATENILHOTO HaMNpskeHusi. Kak npaBuio, 3TO BbIMOJIHAETCS NyTEM
nojayv MMNYyNbCOB NMPOTWBOMOOXHOW NONAPHOCTM C HaNpPs)KEHWEM, He npeBbiwalwmnm 70 % OoT HOpMU-
pPOBaHHOrO MCNbLITATENBHOTO HaMPSXEHWUs, HO MOTYT 6biTb MCMNOMbL30BaHbl W Apyrre mMeToAbl. fJonycTuma
ONUTENbHOCTb UMMyNbca MeHee 1000 MKC. ec/iv npy 3TOM 6bII0 AOCTUTHYTO NOJIHOE 06paTHOE HachiWeHne
cepheyHuka.

M punMmevyaHune 2— Bo BpemMsa ncnbiTaHna B MarHUTHOW uenn cosgaeTca 3HAUNUTESbHbI MarHUTHbIA NOTOK. M-

NyNbC HANPSHKEHUST MOXKET COXPaHsTb CA0K (POPMY [0 TOrO MOMEHTA, NOKa B CTEPXHE He GyAeT AOCTUTHYTO HacbileH1e
CTa/M U He NPOU30IAAET PE3KOTO CHUKEHSI MarHUTHOTO COMPOTUB/IEHNSI MArHUTONPOBOAA TpaHcgopMarTopa.

Mpu ncnbiTaH 06bEKTOB, HE UMEKLLNX MArHUTONPoBOAAa NN UMEILUX MarHUTONPOBOA C BO3AYLWHbI-
MUK 3a3opamu, 4onycTuma ANUTeNbHOCTb MMnynbca MeHee 1000 mkc (cm. Takxe [2]).

14.4 MocnepoBaTe1bHOCTb UCMbITAHNUA

MocnepoBaTeNibHOCTb UCMbITAHUS AO/IKHA COCTOATL M3 OAHOrO OMOPHOIO MMMYbCA HANPsXKEHUEM
oT 50 40 70 % HOPMWPOBAHHOTO MCMLITATE/ILHOTO HANPSKEHUA U TPeX UMNY/IbCOB HOPMUPOBAHHOTO WC-
NbITaTENLHOTO HaNpPsXeHus. MNepea NPUNOXEHNEM KaXLOr0 UMNY/bCA HOPMUPOBAHHOTO UCMbLITATENIBHOIO
HanpPsXXeHUs [O/HKHO GbiTb BbINOSIHEHO MPUIOXEHME AO0CTATOYHOrO KO/MMYECTBA MMMY/IbCOB 06paTHOI
NoNAPHOCTU, YTO6bLI 06EcneynTb aHaliorMyHoe HamarHuduBaHue MarHuTonpoBoAa nepej NpuIoXeHuem
KaXJ0ro Takoro MMnynbca v caenatb AIMTENLHOCTU UMNYLCOB NPUMEPHO PABHbIMU, HACKO/ILKO 3TO BO3-
MOXHO.

MpumeuyaHune — ECAM NpU NPUIOKEHUM HOPMUPOBAHHOTO UCMBITATEILHOTO HAMPSHXKEHUS HE NPOUCXOAUT Ha-
CbILLEHMS] MarHUTONPOBOAA, TO MPUIOXKEHUE UMMY/ILCOB 06PATHON MOMSAPHOCTY He TpeByeTcs.

Mpn ncnblITaHUM JOMKHO 6bITb BbIMO/THEHO ocuunnorparpoBaHne UMNynbca HanpsKeHUs Ha uc-
NbITbIBAEMOM /IMHEHOM BbIBOJE M TOKa, MpOTEKalLWero Mexay UcnbiTbiBaeMoii 06MOTKOW 1 3emneit. Ecim
BO BPEMSI /1060r0 U3 yKa3aHHbIX Bbllle MPUIOXEHWU A HaNpPsHKeHUs MPOUCXOAWNT NEPEKPbITUE BO BHELIHEN
M30M1ALUN NN pasps B UCKPOBOM MpPOMeEXyTKe, BK/IIOYEHHOM napansnenbHo BBoAy TpaHcopmaTopa, uam
€C/In He yjaeTcs BbIMNOMIHUTL 3aMncb MO KaKOMY-1M60 U3MepUTENIbHOMY KaHaly, Takoe NpuioXeHue Ha-
MPSHKEHNA HE [OJIKHO MPUHMMATLCS BO BHUMAaHWe, W AO/IXHO 6biTb BbINOJSIHEHO MOBTOPHOE MPUIIOXEHNE
HanpsxeHus.

14.5 KpuTtepuu ycrnewHoCcT! UcnbiTaHns

McnbiTaHne cuntaloT ycnewHbIM, eC/IN He NPpou30LW /10 najeHuns (cpesa) NcNblTaTe/IbHOINo HanpsAXeHua n
OTCYTCTBYKT pe3Kue nMsMeHeHna B ocuyunniorpaMmmax HanpsXXeHmna nnn Toka.
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[lononHutenbHble HabNAEeHNA B npoLecce UCNbITaHWA (HEOObIYHbIE 3BYKW W T. 4.) MOTYT 6bITb UCNO/b-
30BaHbl 4151 MHTepnpeTauumn ocyunnorpaduyecknx sanmceii, ogHako camu no cebe oHM He ABASAOTCA foKas3a-
TeNbCTBaAMMN OTPULATENILHOTO pe3ybTaTa NChblITaHWUA.

MpumeuyaHne — Cregywowme gpyr 3a ApYroM OCLUANOIPAMMbl MOTYT OT/IMYATLCS B CBS3U C BAUSIHUEM Ha-
CbILLEHNS MarHMTONPOEOoAa Ha A/IMTENLHOCTL UMMy bCa.

15 [eicTBuA B C/yyae HeyChneLwHbIX NCNbITaHWiA

Ecnv TpaHchopMaTop He BblgepXas 04HO W3 UCTIbITAHUIA 3N1eKTPUYECKOl NPOYHOCTM U30NALUN, TO MO-
c/le ycTpaHeHusi NoBpexXaeHuit o/MkHa 6blTb NOBTOPEHA MOJIHASA NOC/eA0BaTENbHOCTb UCTbITAHUI 3NEKTPU-
YecKoi MPOYHOCTU M30JISILUN NMPU HOPMUPOBAHHBIX 3HAYEHUSIX UCTbITATENbHBIX HANpsXXeHuih. O gHaKo B Cy-
yasix, Korja ecTb OCHOBAHUS Nonaratb, YTO HEKOTOPbIEe YacTu TpaHcgopmaTopa, KoTopble 6bln NPOBEPEHSI
MOJTHOCTbI0, He 6bINY 3aTPOHYTLI MOBPEXAEHUEM WU PEMOHTOM, TO MO YCMOTPEHUIO 3aKa3umMka 3T YacTu Mo-
ryT He UCMbITbIBATHCSA NMOBTOPHO. Oco60e BHUMaHWe cnefyeT yAeNnsiTb BO3MOXHOCTU 3arpsi3HEHUst UM nepe-
XOZAHbIX NPOLECCOB BHYTPU TPaHCcOpMaTopa, Bbi3BaHHbIX MOBPEXAEHUSMU OTAE/bHbIX 3/IEMEHTOB, KOTOPbIE
MOTyT NMPUBOAUTH K MOBPEXAEHUSAM APYIMX 3/1EMEHTOB TpaHcopmarTopa.

Ecnu TpaHchopmaTop He yOB/MEeTBOPSiIET KPUTEPUSIM YCMELWHOCTU WCMNbITAHUS, W YCTAHOBJIEHO, YTO
NPUYUHON TOMY SIBSIETCS NOBPEXAeHWe BbICOKOBO/IbTHOMO BBOAA, TO NPU YCMIOBWU, YTO 3aKa3unky AoKa3aHo,
yTo TpaHchopmaTop He NocTpajan nNpu NoBpexaeHny BBoAa, 4ONYCTUMO 3aMEHNUTL 3TOT BBOA U HE3aMea -
TeNIbHO MPOAO/IKMTL UCMbITaHNWsS TpaHcopmaTopa A0 3aBeplueHus.

ECnv KpUTEpUM YCMewHOCTWN He BbIMOMHATCA B ONpeAeNeHHOM WUCMbITaHUW B pe3y/bTaTe BHELHEro
Mo OTHOLIEHUI0 K TpaHCOPMATOpPy NEPEKPbLITUS, TO fAHHOE UCTbITAHUE MOXET GblTb MOBTOPEHO, M B Cyyae
YCMELWHOCTN NOoC/e0BaTENbHOCTb UCMbITAHNI MOXET 6biTb 3aBepLIeHa, NPy 3TOM MOBTOPEHUE paHee Bbl-
MOJTHEHHbIX YCMELWHbIX UCMbITaHWU He TpebyeTcs.

16 BHelUuHVe BO3AYLUHbIE NPOMEXYTKMN

16.1 O6uwume TpeboBaHus

3TOT pasgen ctaHfapTa MPMMEHUM B Cayyasix, Korga pasMepbl BHELWHWUX BO3YLWHbIX MPOMEXYTKOB He
yKasaHbl 3aKka3umkom. Ecnv pasmepbl BO3AYLUHbIX NMPOMEXYTKOB yKa3aHbl 3aKa3uvkoM, U3rOTOBUTENb MOXET
npUMeHnTb 6osiee BbICOKME 3HAYEHUS, eCc/i 3TO TpebyeTCsi N0 YC/I0BUIO NPOBEAEHNS UCMbITAHWIA.

Mopa pasmepoM BHELHEro BO34yLWHOrO NPOMeXyTka MOHMMAaeTCs KpaTyaiilee paccTosiHue Mexay nio-
60li meTannuueckoli 4acTblo BBOAa TpaHcdopmaropa, Haxofauielics noj HanpskeHuem, u Nw6oin Apyroii
yacTblo TpaHcopmaTopa, onpefensieMoe No IMHUK, He NPoXoAsLLeil Yepes Teno n3onatTopa (BbICOKOBO/bT-
HOro BBOAA).

LlaHHblli cTaHAAPT He NPUMEHUM A5 BbIGOopa BO3AYLIHbIX NPOMEXYTKOB MeXAY YacTsAMU caMux BBOAOB.
[nsa Toro uto6bl BBOJA BblAepXas YyCTaHOB/EHHble A5 HEro UCNbITaHUsl, Heo6Xxo4MMas ero AinHa MOXeT ObITb
60/blUe yKasaHHbIX B J]aHHOM CTaHAapTe pa3MepoB BHEWHNX BO3AYLIHbLIX MPOMEXYTKOB.

HacTosilniti cTaHfapT He yUnTbiBAeT prcka NPOHUKHOBEHUSA NTUL, U APYTUX XUBOTHBIX.

YKasaHHble B JlaHHOM CTaHfapTe pa3mepbl BO3AYLHbIX MPOMEXYTKOB OTHOCUTE/IbHO 3€MJ/IN OCHOBAHbI
Ha nMpuBefAeHHbIX B [1] 3HAYeHuAX ANS CUCTEMbI 3M1EKTPOLOB «CTEPXKEHb — MIOCKOCTb» MPU HaNpsHKeHun
MOJIHOrO FPO30BOr0 UMNynbca MeHee 850 KB U cUCTEMbI 3N1EKTPOLOB «MPOBOL — M/IOCKOCTb» NpU GONbLINX
HanpsXeHUAX NOJIHOTO rPO30BOro Mmnynbca. CnepyeT NPUMEHATb HaWGONbLWIMNIA U3 pasMepoB BO3AYLUHbIX
NMPOMEXYTKOB, onpefesiieMblX Mo HanpsHXXeHWsIM KOMMYTaLWOHHOIO ¥ NOJSIHOTO TPO30BOr0 MMMY/bCOB. Pas-
Mepbl BO3AYLUHLIX MPOMEXYTKOB MexAy dasamu OCHOBaHbl Ha 3HAYEeHUsIX, NpUBeAEHHbIX B [1] ANsi cucTembl
3N1EKTPOA0B «MPOBOS — MPOBOA» U COOTBETCTBYIOLLMX OTHOLWEHUIO 3HAYEHUI HaNpsH)XeHUs KOMMYTaLMOHHO-
ro MMnysabca Mexgy hasamu n oOTHOCUTENbHO 3eMu, paBHOMYy 1,5. B cBA3M ¢ 3TuM npejnonaraeTcs, 4To B
c/lyyae HOPMUPOBAHHOIO UCMbLITATENILHOTO HaMpPsXXEeHWs NOSIHOTO rPO30BOro UMNybca 850 kB 1 6onee KoHLbI
BbICOKOBO/IbTHbIX BBOJOB U N06GblEe COEMHEHUSA, Kak MpaBnio, UMEIOT CKpYyrieHHble (hopMbl 3/1€KTPOAOB.

MpeanonaraeTcs, YTO 3aXWUMbl MPOBOAHWKOB U COOTBETCTBYIOLME IKPAHUPYIOLME 3/1eKTPOAbl UMetoT
NOAXOASLLYI0 CKPYT/IEHHY0 (DOPMY, TakKyto, YTO OHUM HE YMeHbLIAT HanpshXeHue NoJsIHOro paspsifja BHeLLHel
nsonauuun. Takxe npegnonaraeTcs, 4TO pacnosioXeHne NPUcoeMHEHHbIX NMPOBOAHNKOB He cokpalliaeT pac-
YyeTHble pasmMepbl BO3AYLIHbIX MPOMEXYTKOB, NPeAyCMOTPEeHHble B TpaHcopmaTope. KOHCTPYKLMSA AO/HKHA
o6ecneymBatb NpucoemHeHne Heob6XoANMbIX NPOBOLHNKOB K BbIBOAAM BbICOKOBO/IbTHbIX BBOAOB, HE MPUBO-
O Npu 3TOM K COKpalleHWo pa3MepoB BO3AYLWHbIX MPOMEXYTKOB, MPUBEAEHHbIX B HACTOSILLEM cTaHaapTe.
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Ecnun 3aka3unkom npesycMOTPEHO BbINOSIHEHNE COeAMHEHUI C TpaHCOpMaTopoM 0co6biM 06pasom,
KOTOPbIA NpyBefeT K CHUXEHNIO pacyeTHbIX pa3MepoB BO3AYLIHbIX NPOMEXYTKOB, 3TO AO/HKHO ObITb yKa3aHo
B 3anpoce 1 40roBope NocTaBKu.

B cnyvae cpaBHUTENIbHO HEGONBLLIOrO 060pYyA0BaHUA Ha 6ONbLLIVE HOMUHAbHbBIE HAMPAXEHUS, a Takxe
B C/lyyae orpaHuyeHunii no MecTy ANA YCTAHOBKU MOXeT 6biTb TEXHWYECKN C/AOXHbIM obecneuynTb pasmepsbl
BO3JYLWHbIX MPOMEXYTKOB, OTBeYalLine TpeboBaHMAM HacTosWwero ctaHgapta. MpuHUUN, 3a10XKeHHbIR B Ha-
cTosiLem cTaHgapTe, COCTOUT B TOM. 4TO6bl 06ecneynTb MUHUMaibHble HEKPUTUYHbBIE pasMepbl BO34YLWHbIX
NPOMeXyTKOB, KOTOpble OTBeyaT TpeboBaHUAM 6e3 kakoli-nMbo HeobXoAMMOCTU AanbHellwero nx paccMmo-
TPEHUS WM NOATBEPXAEHUSA NMPU PA3NNYHbIX COCTOAHUAX CUCTEMBI U MPU Pa3HbIX KIMMAaTUYECKUX YCTOBUAX.
[pyrue pasmepbl BO34YLWHbIX MPOMEXYTKOB, OCHOBaHHbIE Ha CYyLLECTBYLWEA NpakTuke, nognexar cornaco-
BaHWIO MeXAy U3roTOBUTENEM U 3aKa3UMKOM.

Pa3mepbl BO3[YLWHbIX MPOMEXYTKOB ONpeensaoT N0 HOPMUPOBAHHBIM UCMbITATENbHLIM HaNPsSXeHUAM
BHELWHeW n3onsaumm TpaHcgopmaropa, ec/iv MHoe He yka3aHo B 3anpoce 1 3akase. B cnyyae ecnun pasmepsbl
BO3AYLWHbIX MPOMEXYTKOB TpaHcopmaTopa paBHbl WAW MPEBbIWAT 3HAYEHUA, yKa3aHHble B HacTosweMm
cTaHfapTe, U BbICOKOBO/IbTHbIE BBOAbl MMEOT NpaBu/ibHO BblbpaHHble napameTpbl cornacHo FOCT P 55187,
TO BHELWHAA N301Aumnsa TpaHcopmaTopa cuMTaeTcs ya0BneTBopsAoL el Tpe60BaHUAM HaACTOSWero ctaHgap-
Ta 6€3 4O0NONHNUTENbHbIX UCMbITAHWUA.

MpumevyaHne 1 — B oTAnuMe OT BHYTPEHHEN W30MSILMWN BHELIHSAS W30MALUMS XapakTepusumpyeTcs 3aBuUCK-
MOCTbIO VMMYNbCHOWM 3M1EKTPUYECKON NMPOYHOCTU OT MONAPHOCTW HAaNPsKeHWs. VcnblTaHUs, HOPMUPOBAHHbIE ANSA BHY-
TpeHHell usonsuum TpaHcopmartopa, He NOATBEPXAAT aBTOMaTUYEeCK/N TOro, YTO BHELLHSA W30MsLMUA COOTBETCTBYET
YCTaHOBNEHHbIM Tpe6GoBaHUAM. PekomeHayeMble pasmepbl BO3AYLIHbIX NPOMEXYTKOB BblGPaHbl MO MOOXUTENLHONK No-
NSAPHOCTY HaNpsXeHnsa Kak Hanbonee onpeAensioLwen.

NMpumeuyaHne 2 — B HEKOTOPbIX CTpaHaX HOPMUPOBAHHbIE pa3Mepbl BO3AYLIHbLIX MPOMEXYTKOB MOTYT OT/N-
uatbCsl, eCN OHU GbINK BbIGPAHbI, UL UCXOAS U3 BbIAEPXUBAEMbIX 3HAYEHUN HANPSXKEHUSI NOJIHOTO FPO30BOr0 UMMY/b-
ca 1 NepeMeHHOro HanpsKeHs.

MpumeyvyaHune 3 — B cnyyae NpYMEHEHUA MEHbLUWX BO3AYLIHbIX NMPOMEXYTKOB, YEM YKa3aHO B fl@HHOM pas-
nene ctaHaapTa, AO/MKHbI 6bITb NPOBEAEHbI TUMOBbLIE UCMbITAHWUS HA KOHCTPYKLUN, UMUTUpPYIOLW el hakTuyeckne pasmepbl
BO3/YLUHbIX MPOMEXYTKOB, C CMNO/Ib30BaHNEM UCMbITATENbHbIX HANPSXXEHWA U METOA0B UCNbITaHWi, HOPMUPOBAHHbIX 415
BHeLWHel n3onauyum tpaHcopmartopa no FOCT P 55195» TOCT P 55194 cooTBeTcTBEHHO (cM. 6. 15. npunoxexve A4B).

Ecnn TpaHccopmaTop npefHasHauvyeH ANA 3KChsyaTauuMu Ha BbiCOTE YCTAHOBKM Haj YPOBHEM Mops
cBbiwe 1000 M. Tpebyemblie pa3Mepbl BO3AYLHbIX MPOMEXYTKOB AO/KHbI ObITh yBesMyeHbl Ha 1 % Ha kaxpble
100 m cBepx HOOO wm.

Tpe6oBaHWA yCTaHOBMEHbI 4151 C/IeY0WNX BO3AYLWHbIX NPOMEXYTKOB:

- OT BBOZOB [0 3a3eMJ/IEHHbIX YacTell n HeliTpanu;

- Mexfy BBOAaMM pasHbix dpa3 04HON 06MOTKY;

- Mexfy BBOAaMM 0GMOTKM BbICLIETO HANPSHXKEHNA U 06GMOTKM HU3LIEro HanpshkeHus (cM. 16.2).

M3 BbllIeyKka3aHHOro ciedyeT, YTO PeKOMeHAYyeMble 3Ha4YeHNS pa3MepoB BO3AYLIHbIX MPOMEXYTKOB ABMS-
0TCA. N0 CYTU, MUHUMabHbIMU 3HAYEHNAMU. KOHCTPYKTUBHbIE pa3Mepbl BO3AYLIHbIX MPOMEXYTKOB, NpeacTas-
nawwmne coboil HOMMHaNbHbIE 3HAYEHUsI C YYeTOM HOPMaslbHbIX NPON3BOACTBEHHbIX A0MNYCKOB, AO/KHbI GbITh
BblIGPaHbI Tak. YTO6ObI hakTnyeckne pasMepbl BO3AYLIHbIX MPOMEXYTKOB Obl/IN HE MEHbLLE HOPMUPOBAHHbIX 3Ha-
YeHUii. KOHCTPYKTUBHbIE pasmepbl BO3AYLLUHbIX MPOMEXYTKOB AO/MKHbI OblTh YKa3aHbl Ha rabapuTHOM YepTexe.

DTN NOMOXEHUSA AO0/KHbI GbiTb NPUHATLI B KaYecTBe JoKasaTenbCTBa TOro, 4To TpaHcdopmaTop cooT-
BeTCTBYeT TpeboBaHMAM HacCTosWero ctaHgapta uan TpebyemMbiM YTOYHEHHbIM 3HA4YeHUSM, KOTOpble MOryT
6bITb COrlacoBaHbl B KOHKPETHOM [,OrOBOpE Ha NocTaBky 060pyA0BaHUSA.

16.2 Pa3smepbl BO3A4YLUHbIX NPOMEXYTKOB

MuWHUMasnbHble pasmepbl BO3AYLIHbIX MPOMEXYTKOB MPUBELEHbI B TabnuLe 5 A5 Kax4oro us 3HauyeHui
Knacca HanpsbkeHnsa U”, a Takke UCMbITaTebHbIX HanpsXXeHU rpo3oBoro 1 KOMMYTaLMOHHOIO UMMY/bCOB.

Ta6nuya 5— MuHMManbHble pa3Mepbl BO3AYLLHbIX MPOMEXYTKOB

Knacc HanpsxeHue nosHoro HanpsxeHue MuHUManbHble pasmepbl BO3AYLWHbIX MPOMEXYTKOB, MM
HanpsXxeHusa 06MOTKMN rpo3oBOro nmnynbca KOMMYTauuOHHOTO

C kB (nrun). xB nmnynbca <KW), kB A0 3a3eMIeHHbIX YacTel mexay dasamu

S 1,0 — — — —
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OkoHuaHne Tabnuubl 5

Knacc HanpseHne nosHoro HanpsbxkeHue MuHUMasbHbIE pasMepbl BO3AYLLUHbIX MPOMEXYTKOe. MM
HanpsbxeHnss 06MOTKN rPO30BOro Mmnysbca KOMMYTaLIOHHOro
Uar «8 vy, B umnynsca <KV). «B [0 3a3eM/IeHHbIX YacTeil mexay ¢hasamm
3 40 — 60 60
6 60 — 90 90

10 75 — 120 120
15 95 — 160 160
20 125 — 220 220
24 150 — 280 280
27 170 — 320 320
35 190 — 360 360
110 480 — 900 1000
150 550 — 1100 1200
220 750 — 1500 1700

950 850 1900 2600
330

1050 950 2200 3100

1300 1050 2600 3600
500

1550 1230 3600 5000

1800 1425 4200 5800
750

2100 1550 4900 6700
1150 2250 1800 6300 —

MpumeuvaHne — Cwm. AB.16 (npunoxeHve A4B).

MpuBEAEHHbIE MUHUMAJIbHBIE pa3Mepbl BO3AYLIHbIX MPOMEXYTKOB Mexay hazaMu OTHOCATCS TOSIbKO K
npoMeXxyTkaM MeXAy IMHeRHbIMY BbIBO4AMM O4HOK 06MOTKA. Pasmepbl BO3AYLWHbIX NPOMEXYTKOB 10 3a3eM-
NIEHHbIX YacTeli 0THOCATCS KO BCEM OCTasIbHbIM NPOMEXYTKaM, BK/oUYash MPOMEXYTKMA A0 NTUHEHbIX BbIBOAOB

Apyrux o6MOTOK U BbiBOAA HeWTpanu.
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Mpunoxexne A
(cnpaBoy4HOE)

PYyKOBOACTBO MO W3MEPEHUID WHTEHCMBHOCTU YaCTUUYHbLIX PaspsagoB B TpaHcopmaTopax

A.1 O6wue cBepeHus

[laHHOe npunoxeHne B nNepsylo oyepefb NPUMEHUMO 415 U3MEPEHWU UHTEHCUMBHOCTU YacTUYHbIX Pas3psaaos, Bbl-
No/IHAEeMbIX B Mpouecce NPoBeAEeHUss UCNbITaHWA AJNTENIbHbIM NEePEMEHHbIM HanpskeHWem C U3MepeHnemM WHTEHCUB-
HOCTM YacTu4HbIX pa3psgos (AMH) cornacHo 11.3, HO MOXeT 6blTb Takke MPUMEHUMO ANS MOLIX APYTUX U3MEPEHWit
WHTEHCMBHOCTW YaCTUYHbIX pa3psaaos.

CornacHo FOCT P 55191 nog 4acTuyHbIM paspsagom (YP) noHumaeTcs anekTpuyecknini paspsg, KoTopblii WYHTUPY-
eT Wb YacTb U30MALUN MEXAY INeKTpoJaMmn, HaxXoAALWNMNCS Nog pasHbIMKU noTeHunanamu. B TpaHcdopmaTope Takoi
YacTUYHbIV pa3pag Bbi3biBaeT NepexoHoe N3MeHeHne HanpsKeHUs OTHOCUTEIbHO 3EM/IN Ha KaXA0M BHELLHE JOCTYMHOM
BbIBOJe OOMOTKM.

[na n3mepeHns MHTEHCUBHOCTU YaCTUYHbIX Pa3psAf0B U3MEPUTE/IbHbIE 3/IEMEHTbl NOAKM0YAT MeX/y 3a3eM/IeH-
HbIM 6akom ¥ BbiBOAaMu TpaHchopmartopa, Kak npasBuo, Yepe3 M3MepuTesbHbI BbIBOA BbICOKOBO/IbTHOrO BBOAA WK
Yyepes OTAeNbHbI COeAMHNTENbHbIN KOHAEeHcaTop, kak onucaHo B A.2.

dakTnyecknit 3apaj, NPOXoAALL N B MECTE YACTUYHOTO pa3psaaa, He MoOXeT 6biTb U3MepeH HenocpeCcTBEHHO, BMe-
CTO HEero Ha BbIBOAE TpaHcopmaTopa n3mepsieTcs kaxyuwuiica 3apag fcornacHo FOCT P 55191. ncnonb3yst Noaxoas-
Lyto KanubpoBsky (cm. A.2).

OTfenbHbIi YaCTUYHBIA paspsig NPUBOAWUT K Pas3/INMyHbIM 3HAYEHUSIM KaXyLLerocs 3apsifia Ha pasHbiX BblBOAAX
TpaHcopmaTopa. CpaBHEHME OAHOBPEMEHHO MOyYEHHbIX MOKa3aHWUii Ha pasHbiX BbIBOAAX MOXET AaTb MHGOpPMaL Mo 0
MEeCTOHaxX0XAeHNN UCTOYHUKA YacTUYHOro pa3psaga BHYTpu TpaHcopmartopa (cMm. A.5).

MeToavka npnemo-chaTouHbIX UCMbITaHWIA, NpuBefeHHasn B 11.3. npegnonaraeT HEO6X0AUMOCTb U3MEPEHUSA Kaxy-
werocs 3apsfa Ha /IMHeiHbIX BblBOJaX 06GMOTOK.

A.2 MogknoUYeHne N3MepuTenbHbIX U KANMMGPOBOYHbIX Lieneil — npouegypa Kann6poBku

MeTogabl n3mepeHus n TpeboBaHusa K UsmeputesibHoMy 060pyAoBaHNio yctaHosneHbl B TOCT P 55191,

MpuHUMN KannbpoBKN COCTOUT B ONpefeneHnn N3MeHeHNs HanpsXKeHUs Ha OHOM U3 BbIBOOB TpaHcdopmaropa,
BbI3bIBAEMOrO MNojaueii Ha 3TOT BbIBOJ KanMbpoBaHHOrO 3HaYeHus 3apsfa. MameHeHne HanpsxeHus namepsietcs ¢ no-
MOLLbIO MOC/e0BaTe/IbHO BK/TIOUYEHHOIO COeIMHUTE IbHOTO KOHAeHcaTopa (kak Nnpasunio, BBOAa KOHAEHCATOPHOIO TMNa)
1 N3MepuTenbHOro anemenTa. CtaHgapTHbIM NOAKNIOYEHUEM MPY UCTIBITAHUK TpaHCOPMaToOPOB ABASETCS NOAKN0UEeHNe
N3MepUTENIbHOrO 3/1eMeHTa HenocpeCcTBEHHO K U3MePUTEIbHOMY BbIBOAY BBOJA.

N3meputenbHoe o6opygoBaHne MOXeT 6bITb MOAKNOUYEHO K MU3MEePUTENIbHOMY 3/IeMEHTY C MOMOLLbI0 COOTBETCTBY-
0L ero KoakcuanbHoro kabensi. BonHosoe conpoTusneHve Kkabens n cornacoBaHHOE C HUM BXOJHOE COMPOTUBEHME U3-
MepuTenbHOro npuéopa MoryT SiIBAATLCS YacTbl0 COMPOTUB/IEHNA W3MEPUTESIbLHOTO 3/1eMeHTa. B HekoTopbIX cucTemax
MCMNO/b3YIT ONTOBOJIOKOHHbIE Kabenn Mexay n3mepuTesibHbIM 3/IEMEHTOM 1 3anvcbiBaloWwmm obopyaosaHmnem. Kak npa-
BW0. U3MEPUTENbHbIA 31eMeHT, Kabenb 1 nsmepuTesibHblii NpM6op NocTaBnAlTCA BMeCTe, 3a cyeT Yero focTuraercs
onTUMM3aumsa nokasaTeneil CUCTeMbl B Lie/IOM.

Mpu N3MEepPeHUN MHTEHCMBHOCTM YACTUYHbLIX PaspsfoB Ha OAHOM W3
NINHENHbIX BbIBOAOB 06MOTKM 0BbIYHON NPaKTUKOW SBNAETCA BK/IOYEHME CO-
NPOTUB/IEHNA U3MEPUTENILHOTO 3/1eEMeHTa Zu MexXxay W3MepuTe/lbHbIM Bbl-
BOJOM COOTBETCTBYIOLLEIO BBOAA KOHAEHCATOPHOIO TUMa U 3a3eMJSIeHHbIM
cdhnaHuem atoro BeBoga (CM. pucyHok A.1l). Ecnu KoHCTpykuueli BBOfja He
npefycMOTPEH U3MePUTEbHbIV BbIBOA, MOXHO U30/1MpoBaTh hnaHew BBOAA
OTHOCUTENIbHO 6akKa M UCMNo/b30BaTb €0 B KauyecTBe U3MepUTEeSIbHOro Bbl-
Boga. EMKOCTM mMexnay LeHTpasnbHOl Tpy6oil 1 n3MepuTesibHbIM BbIBOAOM
BBOAA U MeXAy U3MepuTesibHbIM BbIBOAOM M 3eMsieil paboTaloT Kak eMKoCcT-
HOl AenuTenb HanpsXKeHus AN1A CUrHana vyacTuyHoro paspsga. Kanmbépos-
Ka BbIMO/IHAETCA NyTeM noAayn KannmbpoBOYHOrO CUrHana Mexzay BepxHei
KOHTaKTHOI knemMmoli BBoda v 3emneii. Ans yyeta BANAHUA UAbTPYIOLLMX
uenew (€CM OHW UCNOJb3YIOTCA) U AONONHUTENIbHOW €MKOCTWN 3/1eMEHTOB
ncnbiTaTeNbHOWM CxeMbl B NpoLecce kaniM6poBKM K KOHTAKTHOW KneMMme BBO-
fa fo/MmKHa OblTb NOAKMIOYEHA MO BO3MOXHOCTW 60/blIas yacTb UCMbITa-
N3MEPBHUS MHTEHCUBHOCTM YaCTUUHbIX TefNbHOM CXeMbl, He HaxoAsAwWanca noj HanpsHKeHneM.
pa3psAoB C UCMONb30BaHNEM Ecnun n3mepeHnsa MHTEHCMBHOCTU YP f0/MKHbI ObiTh CAeNaHbl Ha Bbl-
N3MEPUTENLHOTO BLIBOAA BBOAA BOJe TpaHcdopmaTopa, Ha KOTOPOM YCTaHOB/IEH BbICOKOBO/bTHbIV BBOA 6e3
KOHZEHCATOPHOro TUNa M3MepUTeNbLHOro BbIBOAA WU N30/IMPOBAHHOrO hiaHua, To UCMO/b3YH0T OT-
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[leNbHbI BbICOKOBO/IbTHbIV COEAUHNTENbHbIN KOHAEHcaTop. [15 n3MepeHuii He06X0ANM COeAUHUTENbHBIA KOHAEHcaTOp,
CBOGO/HbIN OT YacCTUYHbIX PaspsAoB, a ero eMkocTb C Ao/mkHa ObiTh 4OCTATOYHO GOMbLLIOK NO CPABHEHMUIO C €MKOCTbIO
KannbpoBoyHoro reHepatopa CO (gononHuTenbHble Tpeb6oBaHma — cm. FTOCT P 55191). MismepuTenbHblli 31eMeHT (C 3a-
WNTHLIM UCKPOBLIM MPOMEXYTKOM) NOAKIYaeTCs MexAy BbIBOAOM HU3KOTO HanpsXXeHUs KoHAgeHcaTopa u 3emneit
(cMm. pucyHok A.2).

PucyHok A.2 — Cxema N3MepeHnsi MIHTEHCUBHOCTU YacTUYHbIX Pa3psioB
C UCMONb30BAHNEM BbICOKOBOJ/IbTHOIO COEAMHNUTENILHOTO KOHAEeHcaTopa

Kannbposka BCell M3MepuTenbHOl CUMCTEMbl MPOU3BOAMTCHA MyTEM BBEAEHUS M3BECTHOrO 3apsga Yepes BbiBOS
TpaHcopmaTopa. B cootBetcTBUM ¢ FTOCT P 55191 kannbpoBOYHbI/i reHepaTop COCTOUT U3 reHepaTopa NpsiMOYro/ibHbIX
MMMYNbCOB C KOPOTKMMMW (PPOHTAMM 1 BK/IIOYEHHOTO NOC/ef0BaTe/IbHO C €0 BbIXOAOM KOHJeHcaTopa C U3BECTHON eMKO-
CTbl0

EmkocTb CO fo/mkHa 6biTb He60bLWON No cpaBHeHuto ¢ C, (cm. TOCTP 55191 Ansa f0ONOAHUTENbHbIX TpeboBaHui
OTHOCWUTENbHO BpeMeHu nogbema u Bbi6opa C0). Ecnv reHepatop NofkiloyveH Mexay BbIBOAOM TpaHcdopmaTopa u 3em-
neii. BBOAVMbIV 3apsf OT reHepaTtopa UMMynbCoB GyAeT paBeH:

Yo=un0Cii.
rae A0 — KanMBPOBOUHBIN KaXyLMiics 3apsig;
Ug — HanpsbkeHue kannmbpoBOYHbIX UMMNYIbCOB, BbIGPaHHOE A5 06ecneyeHnss Heo6X0ANMOro 3HadeHns qQ
CO — 3HayeHMe eMKOCTW NocnefoBaTenlbHOro KoHAeHcaTopa.

YpoBeHb Kann6poBOYHOro 3apsaaa qQuo/mkeH COOTBETCTBOBATbL YCTAHOB/IEHHOMY NpeAe/lbHOMY YPOBHHI HYaCTUYHbIX
paspagos (kak npaBuao, B ananasoHe oT 50 o 200 % oT npeAenbHOro 3HaveHus). 1S npoBepkn paboTbl N3MEePUTEbHO-
ro npnéopa MoryT 6biTb NONE3HbI AONOHUTENbHbIE N3MEPEHNSA C NOMOLLbI0 KanNn6pPOBOYHOro reHepaTopa npu pasimuHbIxX
3HavyeHusx po.

YA06GHbIM ABNSETCA NPUMEHeHWe KalIMGpPOBOYHOTO reHepaTopa C 4acToToli NOBTOPEHNUS UMMY/IbCOB, CUHXPOHN3N-
POBaHHOI C MPOMBILLNEHHON YacTOTON’, NOCKO/IbKY B TAKOM C/lyyae pe3ynbTUpYoLWnii UMNYNbC MOXET 6bITb 0TOGPaXeH Ha
n3MepuTeNbHOM NpuGope, Takke CUHXPOHW30BAHHOM C NPOMbILLIEHHON YacTOTOM.

Bo nsbexaHne own60oK coegnHnTe IbHbIE NPOBOAA MEXAy BbIBOLOM TpaHcdopmaTtopa u kannbpoBOoYHbIM reHepa-
TOPOM. a Takxe Mexay kannbpoBOYHbIM reHepaTopom 1 3emnei (Ha hnaHue BBoga) A0/MKHbI 6bITb HACTO/IBKO KOPOTKAMM,
HaCKo/IbkO 3TO BO3MOXHO. XKenatenbHO, YTO6bl KanMbGpPOBOYHbI reHepaTop UMen nuTaHue oT 6aTapen u He6onblve
rabaputbl 415 yA06HOro MCNO/b30BaHMA Ha BbiBOAAx TpaHcopmartopa.

3T0T MeTof KanMbpoBKM obecneynBaeT U3MepeHne Ha BbiBOAE TpaHcopmaTopa Kaxylierocs sapsga, asnsiolle-
rocsi OCHOBHOW XapakTepMUCTUKON YacTUYHbIX pa3psagoB B 4aHHOM CTaHfapTe, HO He gaeT akTMYeCcKol MHTEHCMBHOCTU
YacCTUYHbIX pa3psafoBs, NPOUCXOAALLMX BAAMN OT BbIBOAA, NOCKOMbKY MyTb pacnpocTpaHeHns curHana oT Mecta paspsaga k
BbIBOZY MPW KanIMbpoBKe He yunTbiBaeTCS.

A.3 3mepuTenbHble MPUBGOPbI U HACTOTHbIE AMAna3oHbl

XapakTepucTukn nsmeputesibHbIX NPU60OPOB A0/MKHLI cooTBeTcTBOBaTH FOCT P 55191.
'pachnueckoe oTobpaxeHne n60ro 06HaPYXXEHHOro YaCTUYHOTO paspsafa, Kak NnpaBuio, ABNAETCA NONe3HbIM, B
4acTHOCTW, MOTOMY, YTO 3TO MO3BOMAET PA3IMUNTL peasibHble YacTUUHbIe paspsafbl B TpaHcopmartope OT noMex. Takoe
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pasnmueHne OCHOBaHO Ha aHan3e YacToTbl MOBTOPEHUS, MOMEHTa BPeMeHU NosaBneHunst YUP Ha KpUBOIA HanpsxeHus, pas-
NMunii B NONSIPHOCTY U Ap.

Bo Bpemsi uCMblITaHUSI YPOBEHb YaCTUYHbIX paspsAAoB JO/MKEH HabnoAatbCca HenpepbiBHO N1b60 Yepes KOpoTkue
NpoMexyTkn BpeMeHu. HenpepbiBHAA 3anucb curHana He siBnseTca 06s3aTenbHOA.

CucTeMbl M3MEPEHNS YaCTUYHbIX Pa3paAoB KnaccutuLMpyoTca Kak Y3Konos0CHbIE M LUMPOKOMO/IOCHbIE CUCTEMBI.
Y3KonosocHble cucTeMbl paboTaloT ¢ NOSI0COI nponyckaHua okono 10 kIy UM MeHee Ha onpegenieHHol YacToTe Ha-
CTPOVikn (Hanpumep, nameputenn pagunonomex). LLUMPokonosocHbie cMCTEMbI UCMO/Mb3YHOT OTHOCUTE/TbHO 60/bLLIOE COOT-
HOLLUEeHWNe MeXZy HWXHel 1 BepxHeii rpaHuLieil YacToTHOro AnanasoHa, Hanpumep. 50 1 800 kI'y,.

Mpy “cnonb3oBaHWM Yy3KOMOIOCHOW CUCTEMbI MOMEX OT MECTHbIX PaAuWOoCTaHLMii MOXHO u3bexarb NyTeM CooT-
BeTCTBYIOLeli HACTPOViku cpefHelt YacToTbl AuanasoHa, Npu aTom TpebyeTcs AONOMHUTENbHASA NPOBepKa Toro, 4YTo peso-
HaHCHbIE AB/IeHNA B 06MOTKax TpaHcopmartopa B6/M3M 4acToTbl N3MEPEHUSI He OKa3blBalOT CUIbHOTO B/IMSAHMSA Ha pe-
3y/bTaTbl U3MEPEHUIA. Y3KONOMOCHbLI NpUG0OpP J0/MKEH paboTaTbh Ha YacToTe He Bbiwe 500 KU, NpesnoyYTUTENbHO MeHee
300 klL. 4TO CBA3AHO CO cefyoWwnmmn npuunHammn. Bo-nepsbix, nepejaya umnybca paspaga ConpoBOXAaETCA CUMbHbIM
3aTyxaHneMm BbICOKOYACTOTHbIX KOMMOHEHTOB. BO-BTOpbLIX, NpU nogaye Kasn6poOBOYHOrO UMMNY/bCA HA NIMHEVHBIA BbIBOJ,
umnynbC, ckopee Bcero, byaeT Bo36yxAaTb l0oKaNbHble KoNlebaHna Ha BbIBOAE U B6N3N HETO, YTO YCIOXHUT KanmbposKy
B C/lyvae, Korga 1cnosb3yeTcsa cpefHAA yactoTa gnanasoHa Bbiwe 500 KIu.

LinpokononocHasa n3mepuTenbHas cuctema sIBNSeTCs MeHee KPUTUYHOW B 4acTu 3aTyXxaHuii 1 peakuun Ha pasnny-
Hble (hopMbl UMNYNbLCOB, HO ABASIETCA GOslee BOCNPUUMUMBOL K MOMeXaM Npu NpPoBeAEHUN UCNbITaHUi B NOMELLEHUSX,
He UMeloLL X 31eKTPOMarHMTHOro aKpaHNpoBaHua. Na yMeHbLEeHNA NOMeX 0T BHELIHWX BO3AeiCTBIIA, Hanpumep pagno-
nepefanoLmnx yCTpoicTB, MOryT 6biTb UCNONb30BaHbI 3arpaxgatLye hunbTpbl UK gpyrue Tunbl punbLTPoOB.

Bbi6op AnanasoHa 4acToT ANA U3MEPEHUIi He BAUAET Ha 06LLYI0 KapTWHY UMMNY/IbCOB YaCTUYHbIX pa3psaAoB v cTaTu-
CcTMyeckoe nosefeHne paspsaa, KoTopble MOryT 6biTb MCNO/b30BaHbI 4/19 ONpefeneHns NCTOYHMKA pa3paaos.

Kak utor, npegnoyteHune cnegyeT oTAaBaTh LWVPOKONOMOCHLIM U3MEPUTENbHBIM CUCTEMaM BBUAY 60Nblueli BeposT-
HOCTU 06HapYXeHUst YaCTUYHbIX PaspsaAoB, MpKU 3TOM nosioca NPonyckaHua Ao/kHa 6biTb He meHee 100 klu. B onpepe-
JIEHHBIX CNyYyasx Ana yCTpaHeHUs NoMex MOXeT noTpeboBaTbCs NpUMEHeHNe Y3KOMooCHbIX cuctem. Cnegyet obpatuTb
0co60e BHMMaHVe Ha BblOOp cpefHel YacToTbl AuanasoHa /19 obecneyeHns npuemaemoli YyBCTBUTENbHOCTY K YacTny-
HbIM paspsiiaMm B TpaHcopmarope.

A.4 leficTBMS NPV HEYCNELWHOM WUCNbITaHNN

KpuTepuu ycnewHocTy UCnbITaHW B YacTu ypoBHs YP npuBegeHsbl B 11.3.5. Ecnv Npu UCNbITAHWM HE NPOM30LLSIO
cpesa (nageHuns) HanpsHXeHUs, HO UCMbITaHye 6bl/10 HeyCneLwHbIM N0 NPUYKMHE NPEeBbIEHNA AONYCTUMbIX 3HAYEHWI YpOB-
HA YP. TO Takoe ucCnblTaHUe JO/MKHO NMepBOHAYabHO paccMaTpuBaTbCs Kak kepaspyluatouiee. a 06bekT UCMbITAHUA He
[0/KeH 6blTb HeMe//IeHHO 0T6pakoBaH Ha OCHOBaHUW Takoro pesysnbTaTa. Mpu 3TOM A0/KHbI GbiTh BbINONHEHbI AabHE -
lume nccnefoBaHns B Liensx naeHTudukauuy n onpegeneHns MecTonosioXeHNs NCTOYHNKA YacTUYHOro paspsaga.

CnefyowymM BaXKHbIM MOMEHTOM AB/IAETCA TO. COXPaHANNCH NI NPU HaNpPsXXeHUN HUXe paboyero YacTU4Hble pas-
psAbl. KOTOpble 6bIIM MHULMMPOBAaHbI BO BPEMS MPUIOKEHUSA WUCMbITATE/IbHOTO HANPsHXKeHWs W KoppenupyloT ¢ dasoi
HanpshXeHus, NOCKOJIbKY Takne YacTUuHble paspsfbl C 60/bLION CTeneHbl0 BEPOATHOCTW ByayT ry6uTenbHbl 418 TpaHc-
chopmaTopa B aKcnsyaTauymu.

B nepsyto oyepefb cnefyeT NpoBECTW aHaIN3 UCMbITATENIbHOW CXeMbl, YTOGbl HaNTU Kakoi-Nn6o ABHbLIN NpU3HaK
He OTHOCALLMXCA K 06bEKTY UCMbITAHU MCTOYHMKOB YacTUYHbIX pa3pagos. MNocne aToro cnefyeTt NpoBecTn o6CyxaeHne
MeX/y U3roToBUTENEM W 3aKa34yMKOM, YTOObl NPUHATL pelleHne 0 He06X0A4MMOCTN AanbHeRLLINX JONONHUTENbHBIX UCTbI-
TaHuii uAn gpyrux geictenii Ans Toro, 4To6bl NOATBEPANUTL HANMUME CepPbe3HbIX YacTUYHbIX PaspsfoB Uan YA0BIeTBOPK-
TeNbHOE A/1A 3KCnyaTauun coctosHme TpaHcopmaropa.

Hwxe npusefeHbl HEKOTOpble MPeAsnoXeHNs, KOTOpble MOTyT 6biTb NOMNE3HbIMW BO BPeMSs BbllleyKa3aHHbIX Aeii-
CTBWIA.

- CnepyeT yCcTaHOBUTb, KOPPENUPYIOT NOKa3aHusi n3mepeHuii yposHs YP ¢ nocnefoBaTelbHOCTbIO UCMbITAHUA UK
OHV ABNAIOTCA NINLLb COBNAAEHNEM U BbI3BaHbl CUrHaNaMy OT UCTOUYHUKOB, OT/IMYHbBIX OT YaCTUYHbIX paspsgoBs. [1a aToro
LenecoobpasHo BbIMOMHUTL ocuuanorpacnposaHne 1 3anucb (HasoBbiX gnarpaMM 4YacTUuHbIX paspsgos. Hanmpumep,
CUrHasbl OT BHELIHUX BO3MYLLEHUA MOTYT 6bITb MAEHTUMDULMPOBAHbI MO UX HECUHXPOHHOCTU C UCMbITATE/IbHLIM Hanps-
XEeHneM.

- Cnepyet yCcTaHOBUTb, He nepefatTCs /IN CUTHASbI, BOCMPUHUMAEMbIE KaK YaCTU4YHble paspsafbl, OT UCTOYHMKA
nuTaHus. B Takux cnydasx r1oxeT 6biTb NONE3HON ycTaHOBKa (PUABLTPOB HMKHUX YACTOT Ha MOABOAALLMX NPOBOAAX, CO-
eAVHSIOLWNX NCTOYHMK MUTAHUSA C NCMbITYEMbIM TPAHCOPMAaTOPOM.

- CnepyeT yCTaHOBUTb, HAXOAWUTCA UCTOYHMK YACTUYHbLIX Pa3psafoB BHYTPU TpaHcdopmaTopa Wan CHapyXu Hero
(06bexrbl ¢ nnasakwLWUM NOTEHLMANIOM B UCNbITATE/IbHOM 3a/le, TOKOBeAyLMe YacTu B BO3AyXe WIN OCTPble KPOMKM Ha
3a3eMJIeHHbIX YacTax TpaHcdopmaTopa). MoCcKobKy AaHHOe UCMbITaHWe HanpaBfieHO Ha NPOBepPKY BHYTPeHHel n3ons-
Luun TpaHcopmaropa, AoNycKaeTCs U peKoMeHAyeTCs MPMMeHEeHNe 3/1eKTPOCTaTNYeCKOro aKpaHMPOBaHUSA BO BHELUHeN
n3onAuMmn TpaHcdopmaropa.

- CnepyeT yCTaHOBUTb BO3MOXHOE PACMO/IOKeHNe NCTOUYHMKA (MM UCTOYHUKOB) NPMMEHUTENBHO K 3/1eKTPUYECKO
cxeMe TpaHcdopmaTopa, /15 Yero MoryT 6biTb NOIE3HbI NOdA3HOE UCTbITaAHWE U UCTbITAHWE MPUIOXEHHBIM HanpsXeHn-
em. CyulecTByeT HECKO/IbKO W3BECTHbIX 1 ONy6NKOBAHHbLIX METOA0B SI0KALMN UCTOYHWKOB YacTUYHbIX pa3pagos. OAuH
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13 MeToA0B — MeTO[ rpajfyvMpoBOYHON MaTpuLbl OCHOBaH Ha KOppensiuuu nokasaHuii n kann6poBkW ANs pas3HbiX nap
BbIBOJOB TpaHchopmaTopa (B JONO/HEHNE K 06513aTeNIbHO perncTpauumn nokasaHuii Mexay MHeHbIM BbIBOAOM U 3eM-
neii. cMm. npunoxenue AA. JA.4.2). Takke B C/ly4yaB MPUMEHEHUS LWWMPOKOMOTOCHOW N3MepUTEsTbHON CUCTEMbI BO3MOXHO
cpaBHeHMWe xapaKkTepHbIX (hOPM UMMYbLCOB BO BPEMS UCMbITAHUA C COOTBETCTBYIOLMMU KaIMBPOBOYHBIMU OCLMI0rpam-
Mamu. OTAesbHbIM CllydaeM SABNIAETCA BbIAB/IEHNE HACTUYHbIX pa3psafoB B 301AUUN BBOJA KOHAEHCATOPHOro Tuna.

- CnepyeT yCTaHOBUTb PacnosioXeHne UCTOYHMKA (MU NCTOYHWUKOB) BHYTPY 6aka akycTU4eckMM Uamn ynbTpasBykKo-
BbIM MeTOA0M O6Hapy>XeHus.

- CnepgyeT yCTaHOBUTb MECTO W Xapakrep UCTOYHMKA, UCMOMb3Yys Y/bTPaBblCOKOYACTOTHbIE 3/1EKTPOMArHUTHbIE
[aTyuky, BBefeHHble B bak.

- CnepgyeT ycTaHOBUTb BO3MOXHYIO (PU3NYECKYIO NPUPOAY UCTOYHUKA HA OCHOBE BbIBOJOB, CAE/aHHbIX, UCXOAA
13 U3MEHEHWI CUTHaNOB B 3aBMCMMOCTU OT YPOBHSI UCMbITATENBHOrO HaNpshxeHns, adpdekTa rnctepesnca, KapTviHbl cre-
[OBAHUS MMMNY/IbCOB YaCTUYHbIX Pa3psA0B OTHOCUTENIbHO KPUBOW MCMbITATENIbHOTO HANPSHXKEHWUS, PasBUTUSA YaCTUUHBIX
paspafoB BO BPEMEHU U Mp.

- YacTuyHble pa3psgbl B U30SLMOHHbBIX CUCTEMAaX MOTYT GbiTb Bbl3BaHbl HEOCTATOYHON CYLUKO WM HefocTaTou-
HOI MPOMUTKOW XWAKAM AN3/1EKTPUKOM, YTO. KaK NpaBuio, MOXeT 6biTb BbiiBNEHO N0 (ha30BOI AnarpaMme YacTUUHbIX
paspsagos. B aToM criyyaB MOryT 6bITb MPUMEHEHbI MOBTOPHAas TeXHosornyeckas o6paboTka TpaHcopmaTopa win nepe-
pbIB B UCMbITAHWN HA HEKOTOPOE BPEMSA C NOCNEAYIOWNM NOBTOPEHNEM UCTbITAHUA.

- [laxxe orpaHuyeHHoe gelicTBME YACTUYHOTO pa3psifa OTHOCUTENIbHO BbICOKOW MHTEHCUBHOCTM [IOXET NPUBECTU K
NI0KasIbHOMY Pas/ioKeHWI0 Macna Wan XuaKoro AU3neKTpuka n BpEMEeHHOMY CHVXXEHUWIO HanpshkeHWi noracaHns n 3axu-
raHns YacTUYHbIX Pa3psagoB, HO UCXOAHbIE YC/IOBMSA MOMYyT BOCCTAHOBUTLCA CAMOCTOSATE/IbHO 38 HECKOJ/IbKO 4acoB.

- OTHOCMTESNIbHO HEBO/IbLLOE N3MEHEHNE YPOBHSA YaCTUYHbIX Pa3psafoB C YBENIMYEHNEM HanpsxeHus, hasosas un-
arpaMma 4acTUYHbIX pa3psafoB, XapakTepHas 418 naasaloLwmx YacTul, npumeceit B 3/1IeKTPUYECKOM Nose, 1 OTCyTCTBME
yBe/IMYEHNSI YPOBHS CO BPEMEHEM MOTyT 6biTb NPUHATLI B Ka4eCTBe AoKa3aTelbCTB TOro, YTO TpaHchopmaTop nNpurogeH
ANA aKkcnnyatauuu. B aTom cnyvyae MoxeT 6bITb COr/lacoBaHO NMOBTOPEHWE UCMbITAHUSA, BO3MOXHO, C YBE/IMYEHNEM 4NN-
TeNIbHOCTW ero NpPoBe/ieHNs 1, BO3MOXHO, C NOBbILIEHNEM YPOBHS HANPsKEHWs, MOCKO/IbKY 3TO [MIOXET CHU3UTbL YPOBEHb
YaCTUYHbIX Pa3psagoB C TEYEHNEM BPEMEHU.

- Kak npaBsuso, nocne BbleMkW akTUBHOI YacTu n3 6aka (MM CHATUM Konokona 6aka) He 06HapyxmBaloTCA cnefbl
YaCTUYHbIX pPa3paAoB, 3a UCK/TIYEHNEM CyyaeB, Korga TpaHcopmaTop noABeprancsa B TeUeHve ANNTebHOTo nepuoga
BpeMeHN BO3[eCTBMNI0O YACTUYHbIX Pa3psAf0B C UHTEHCMBHOCTbLIO, 3HAYMTE/IbHO NpeBbillatoLleli 4ONYCTUMbIA YPOBEHb.
K Takoii npoueaype MOXHO MpuberHyTb NuWb B KpaiHem cfyyas, Korja Apyrue cpefActsa ynyulleHUs XapakTepucTuk
TpaHcopmaTopa unu onpefesneHns UCTOYHMKA YacTUUYHbIX Pa3psaAoB He fasin AO/DKHOIo pesynbTara.
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Mpunoxexne b
(cnpaBoy4HOE)

MepeHanpsxeHns, HaBeAEeHHble HA 06MOTKE HMU3LWEero HanpsHkKeHus
C O6MOTKN BbICWIETO HANpsXXeHns

B.1 O6uwue cBeaeHns

Mpo6niema HaBeAEeHHbIX NepeHanpsXKeHN B KOHTEKCTE 3/IEKTPUYECKUX ceTeil paccMoTpeHa B (3]. CBefeHusi, npu-
Be/leHHble HWXe, 3aTparuBaloT TOJIbKO BOMPOCHI, CBSA3aHHbIE C CaMUM TpaHC(OPMaTopoM Npn 0COGbLIX YCNOBUAX 3KCMY-
atauun. PaccmaTpvBaemble HaBeAeHHbIe MepeHanpshKeHUs NPefCcTaBsioT CO60M BbIGPOCHI HAMPSHKEHWUS UMK NepeHa-
NPsHXKEHNs NepexoHOro pexvma.

NMpumeuanne — OnpeaeneHne BO3LENCTBNI HA 0BMOTKA HULIETO HAMPSHXKEHWS ABMSETCA 0653aHHOCTBIO 3a-
KasHuka. Ecnv Takas MHGOpMaLMs He MOXeT 6biTb NpefoCcTaBneHa, N3roToBUTElb MOXET NPeAoCcTaBnTb MHhopMaLmio 06
OXUAAEMbIX HABEAEHHbIX HAMPSHKEHUSIX MPY PA3OMKHYThIX BbIBOAAX 06MOTKM HU3LIETO HAMPSHKEHNS, a TAKKE O napamerpax
pPe3ncCTopOB UM KOHAEHCATOPOB, KOTOPbIe HEOBXOANMbI /1St OFPaHUYEHUS HANPSHKEHNI B Npeaenax 4oNyCTUMbIX 3HAUEHUIA.

B.2 lMepefaya UMNyNbCHOTO HaNpPsAXeHns

B5.2.1 O6wue ceBepeHus

PaccmoTpeHne HaBefeHHbIX NepeHanpshkeHnin ANA KOHKPETHON ycTaHOBKW TpaHcdopmartopa B o6uiem ciydae
onpasAaHO TOMbKO ANS KPYMHbIX reHepaTopHbIX TpaHchopmaTopoB, KOTOopble 06nafalT 60/bWUM KO3 PULNEHTOM
TpaHcopmauun, n ANSA KPYNHbIX CETEBbIX TPAHC(OPMATOPOB BbICOKOTO HANPSXEHUsl, UMelL X TpeTUYHbie 06MOTKM C
HU3KUM HarnpshxeHnem.

CnepyeT paccMOTpeTb HaBeJeHHble HanpsHXeHUsi Ha TPETUYHON 06MOTKe 0fHOa3HbIX aBTOTpaHCOpMaTopoB Npu
X coeMHeHUN B TpexdasHyto rpynmny, NOCKONbKy Takne aBToTpaHCopMaTopbl UCMbITHIBAIOT OTAENBHO APYT OT Apyra.

[na noaTBepXaeHNs TOro, YTO HaBeAeHHble HaNPSXXEHWS He NPeBbIWatoT yKkasaHHbIi ypoBeHb, UK TOro, 4TO NpuMe-
HeHve crneunanbHbIX CPeACTB OrpaHUYeHnst NepeHanpsxeHnii He TpebyeTcsi, MOXeT GbiTb BbINOHEHO ocuuanorpadupoea-
HVe HaBefeHHbIX HanpPsXeHW C NCNoNb30BaHNEM FeHepaTopa NOBTOPSAOLMXCA UMMYIbCOB HU3KOrO HanpshxeHus. B kayecTse
afbTepHaTVBbl Takne N3MepeHns MOryT ObiTb BbINO/IHEHbI MPY MOHMKXEHHOM HaNpPsHXKEeHUW BO BPEMS UMMY/bCHBIX UCMbITAHWIA.

Ypao6Ho pa3nuyatb [Ba MexaHusma nepefadv UMnysibCcoB, a UMEHHO EMKOCTHYIO nepejadvy HanpsxeHns v UHAyK-
TVBHYIO nepefavy Hanps>KeHus.

B5.2.2 EMKOCTHasa nepejava HanpsxeHusa

EMmKOCTHas nepefaya nepeHanpskKeHus Ha 06MOTKY HMU3LIEro HampshKeHus MOXeT B MepBOM MPUOAMKEHUN ObiTb
onucaHa Kak eMKOCTHOe fAeneHne HanpshkeHus. MpocTeiilas aKBYBaNeHTHaA Cxema OTHOCUTEslbHO BbIBOAOB OGMOTKM
HU3LWWEro Hanps>KeHUs COCTOUT M3 UCTOYHMKA anekTpoABuxyLei cunsl (3AC) n nocnegoBaTeslbHO BKIIOYEHHOW Npoxoa-
HoW eMmkocTu C{ (CM. pucyHoK 6.1).

3ksuBaneHTHaa 3[C ecTb 40M1A S OT HaberawLero MMNybca HanpPsXXeHUsi Ha CTOPOHe 06MOTKM BbICLIEro Hanps-
xeHus. C, umeet nopsgok 10~e ®; s n C, He ABNAKTCA YETKO onpefeneHHbIMU Be/IMYMHAMUN 1 3aBUCAT 0T DOpMbl OpOHTA
uMnynbca HanpskeHns. VX 3HaveHns moryT 6biTb onpegeneHbl nyTeMm ocuunnorpaduposaHnus. MpegsaputenbHblii pac-
4yeT 3HAUYEHWI 3TUX BENUYNH He ABMSETCA AOCTOBEPHbIM.

MoaknoyeHne BbIBOAOB BTOPUYHbIX 0GMOTOK K pacnpefenuTesibHbiM YCTPOCTBaM, KOPOTKMM kabenam uav gonon-
HUTENbHBIM KOHJeHcaTopaM (eMKOCTbI0 HECKO/IbKO H®P). KOTOPOe 3KBMBASIEHTHO BK/IIOYEHUIO COCPEAOTOUYEHHON eMKoCTU
C5 HenocpeACTBEHHO K BblBOJaM 3TUX 0OMOTOK (faxe B TeueHne NepBOi MUKPOCEKYH[bl), yMeHbllaeT MakchMasibHble
3Ha4YeHNs HaBefeHHbIX NepeHanpsikeHuii. bonee ANVHHbIE KaGenn MW WKHLI MOTYT GbITb NPeACTaB/IeHbl X BO/IHOBbIM
conpoTtusneHnem. Monyyaemas popma nepeHanpskeHuii Ha BTOPUYHbIX 06MOTKaX, Kak npaBusio, UMeeT BUA KOPOTKUX
(MUKpPOCEKYHAHBIX) UMMY/1bCOB, COOTBETCTBYIOLWMX (DPOHTY HaberawlLeli BO/HbI NepeHanpsxeHuns.

PVICyHOK 6.1 — Cxembl 3amMeleHna ana eMKOCTHOro HaBefeHusa Hanps>XeHus
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5.2.3 NHAYKTUBHAA nepefava HanpsXeHus

WNHayKTBHasA nepefava VMMIynbca HanpshkeHWs 3aBUCUMT OT MPOTEKaHUS UMNY/bCHOTO TOKa B 0OMOTKE BbICLLUEro
HanpsxeHns.

Mpn OTCYTCTBUM BHELLHEV Harpysku Ha BTOPUYHO 06MOTKe NepexoAHoe HanpsKeHune, Kak NpaBuio, UMeeT xapak-
Tep Ha/loXEHHbIX 3aTyxalLWnx konebaHnit c 4HacToTol, onpeAensiemMoi MHAYKTUBHOCTbIO PACCEAHUS U eMKOCTbI0 0OMOTKMU.

CHMXeHne UHOYKTUBHO nepejaBaeMblX KOMMOHEHT NepeHanpsXeHns MOXeT 6blTb OCYLLeCTB/IEHO nyTeM gemndu-
poBaHMA KonebaHuii ¢ MOMOLLbIO OrpaHNYNTENs MepeHanpsxeHni unu nytem M3mMeHeHus konebaTenbHOro npouecca ¢
NOMOLLbI0 eMKOCTHOI Harpy3ku. Mpu MCnonb30BaHUM KOHAEHCATOPOB 3HAYEHWE UX eMKOCTU, Kak NpaBu/io, A0KHO BbiTh
nopsgka AecAtbix foseil Mk®; B 3TOM criyyae OHM OyfyT Takke aBTOMAaTUMYeCcKkuM YCTPaHATb €MKOCTHO nepefaBaemble
KOMMOHEHTbI, NOCKO/IbKY UHAYKTUBHOCTb COEAUHUTENIbHO Lienu cpaBHUTEIbHO HeBenunka.

MapameTpbl TpaHcopmaTtopa, KOTOpble y4acTBYHOT B WHAYKTUBHOW nepejaye nepeHanpskeHuin, 6onee 4yeTko
onpejenieHbl U MeHee 3aBUCAT OT CKOPOCTU HapacTaHua (UM 4acToTbl) HANPSXEHUSA NO CPABHEHNIO C TEMU, YTO y4acTBy-
10T B eMKOCTHOI nepepaye. [1a JONONHATENBHOR NH(DOPMAaLMK CM. TEXHWYECKYI0 uTepaTtypy no faHHO Teme.

B.3 HaBejeHHble NepeHanpsKeHnss MPOMbILLIEHHO Y4acToThl

CyliecTByeT 0NacHOCTb NepeHanpsXXeHnin NPOMBbILLNIEHHON YacTOTbl BCAeACTBUE €MKOCTHOrO AeNeHns Hanpsxe-
HUA. KOorga 06MOTKa HU3LIEro HaNPsHXeHWs, PacrnosoXeHHas psfoM C 0OMOTKON BbICLLIETO HanpsXXeHus, He coefuHeHa ¢
3emneil unn coeArHeHa c 3emseil NocpefcTBOM BbICOKOOMHOMO COMPOTUB/IEHUSA, B TO BPEMS Kak 06MOTKa BbICLLUEro Ha-
NPSXKEHNSA HAXOANTCA NOJ HanpsHXKEHNEM.

Puck noepexaeHns ouyeBuaeH 418 06MOTOK ofHOMa3HbIX TPAHC(OPMATOPOB, HO OH Takke MOXeT GblTb A4N1A 06-
MOTOK TpexdasHbix TpaHCOpMaTopOoB, KOrAa HanpsxkeHre nepBMYHON 06GMOTKM CTAHOBUTCSH HECVMMETPUYHBIM, KaK 31O
NPOUCXOANT MPY 3aMbIKaHWAX Ha 3eMt0. B 0Co6bIX Cayvasx MOryT BO3HUKHYTb YC/IOBUA pe3oHaHca.

TpeTuyHble 1 KOMNEeHCaLMOHHbIe 06MOTKM KPYMHbIX TpaHChOpMaTopoB Takxe NofBepXeHbl TOMY Xe pucky. 3akas-
4ynk 06sA3aH He gonyckaTb CUTyauuid, KoTaa TpeTuyHas o6MoTKa B aKCnayaTauuu ciyvyaiiHo ocTaBnsieTcsi coeuHeHHol ¢
3emreii Yepes oueHb 60M1blIOE conpoTuBnexnne. CnegyeTt npeaycMoTpeTb NOCTOAHHOE NOAK/IIOYEHNE KOMMEHCaLOHHOW
06MOTKM K 3emne (baky), BbINOMHAEMOE CHapYXu UAn BHYTpU 6aka.

MepeHanpsxeHns onpeaenanTCsa 3HAYEHUAMU EMKOCTen Mexay o6moTKkaMu n Mexay obMoTkaMun 1 3emneir. 3Tn
€MKOCTW MOryT 6bITb MU3MepPeHbl Ha HU3KOM YacToTe OTHOCUTE/IbHO BbIBOAOB TpaHcopmaropa B pas/iMyHbiX KOMOUHaL -
AX. KPOME TOro, OHU MOTYT 6biTb BblYMC/EHbI C AOCTATOYHON TOYHOCTHIO.
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Mpunoxexne B
(cnpaBoy4HOE)

NHpopmauus 06 nsonsauumu tpaHcopmMarTopa m UCNbITAHUAX €B 3N1EKTPUUYECKOW NPOUYHOCTH,
KOTOpYl0 cnefyeT NpefocTaBNATbL NpU 3anpoce U 3akase

B.1 O6wune cBepeHus

[ns kaxgoii 06MOTKM TpaHcopmaropa B 3anpoce 1 3akase JosxHa 6biTb NPegocTaB/eHa cregytowas uHopma-
LWsi B COOTBETCTBUM CO 3HAYeHnem Um 06MOTKMU.

MpumevyaHne — HecmoTps Ha TO uTO 3HavYeHus KU n MKMH mMoryT 6biTh yka3aHbl 415 0OMOTKA HU3LIETO Ha-
npshkeHna TpaHcdopmaTtopa, 3T 3Ha4YeHUs MOryT He 6biTb AOCTUTHYThHI B NPOLLECCe UCMbITAHUA B 3aBUCUMOCTMN OT KO3d-
huymeHTa TpaHcopmaLlmm TpaHcopmaropa.

PekomeHayeTcsl, YTOGbl CXeMbl ¥ METOAVKM UCMbITAHUI GbINM COTIACOBaHbl BO BPEMS pasMeLleHns 3akasa Ui Ha
cTafuu aHann3a KOHCTPYKLMW, B OCOGEHHOCTU CXEMbI UCTIbITAHNIA MHAYKTUPOBAHHLIM HAMPSHXKEHUEM C/IOXKHbIX TpaHCHOp-
MaTOpOB. MMEILLMX OGMOTKY BbICLIErO HAMPSXKEHWSI C HEMOHON U3onsAuMelt HeliTpanu (CM. npuMedaHue K pasgeny 12),
1 METOZMKA NMMYJ/IbCHBIX UCTbITAHUA 06MOTOK HU3LIEro HanpshxeHust 60/1bLIOA MOLLHOCTY U BbIBOAA HelTpanu (cm. 13.3).
MpYMeHeHNe HeNMHENHbIX 3aLLUTHBIX YCTPOCTB, BCTPOEHHbIX B TPAHCOPMaTop, A4O/MKHO GbiTh YkasaHO 3aBOLOM-U3r0OTO-
BUTE/IEM MPU 3aMPOCe M Ha 3Tane 3akasa v AO/HKHO BbITh NOKA3aHO B TAB/IMUKE HA CXEME COeUHEeHUs 06MOTOK.

B.2 TpaHncopmaTtopbl 1 06MoTkM ¢ Um < 35 kB

Bo Bcex cnyvanx:

3HayeHne Hanbonblero paboyero Hanpskenusa U, p;

3HauYeHne HOMUHAaNbHOTo HanpsxeHns o6moTkn UHX:

3HayeHne UCNbITaTeIbHOro NPUIOXKEHHOTO0 KPAaTKOBPEMEHHOIO nNepeMeHHoro Hanpsxxenus (MKMH):
- 3HayeHue ncnbiTaTe/IbHOro HaMpPsHXEeHUsI NOIHOTO rPo30Boro nmnynsca (MNrn);

3Ha4YeHWe UCNbITaTe/IbHOro HaNpPsHXXeHUs cpe3aHHoro rpo3oBoro umnynsca (Cri).

B ocobbIx cnyvasx:

- TpebyeTcs /M U3MepeHne MHTEHCUBHOCTM YaCTUYHbIX Pa3pafoB, O/KHO NI 3TO U3MepeHune 6biTb CAeNaHo 04HO-
BPEMEHHO C WUCMbITAHNEM WHAYKTUPOBAHHLIM KPATKOBPEMEHHbLIM NEPEeMEeHHbIM HamnpsXKeHNeM WAn OTAENIbHO OT Hero u
[LO/DKHO NN 3TO U3MepeHune 6biTb CAeNaHo TObKO Ha OAHON efuHMLE 060pyA0BaHUA, NPefHa3HAYeHHO 418 NpoBeaeHus
TUMOBbLIX WCAbITAHWIA, AN HA BCeX eAuHuLax; AO/MKHA ObiTh yKasaHa NPOAO/IKUTENbHOCTb BbIJEPXKN HanpshkeHus npu
N3MEPEHNN MHTEHCMBHOCTU YacCTUYHbIX PaspsfoBs, eC/iv OHA MeHbLUEe YeM OfMH Yac;

- TpebyeTcsa nu npoBeAeHNe NMNYbCHbIX UCMbITAHWIA Ha BCeX eAnHMULax 060pyAoBaHNs, NocTaBaseMblX Mo 3akasy,
a He TO/IbKO Ha OfHOI efinHNLE TOM Xe KOHCTPYKuuK;

- pasmMepbl BO3JYLIHbLIX MPOMEXYTKOB, €C/I OHW OT/IMYAIOTCA OT yKa3aHHbIX B pasjene 16.

8.3 TpaHcdopmaTtopbl n 06mMoTKM ¢ 35 KB < UM < 150 kB

Bo Bcex cnyvasax:
- 3HayeHune Hambonbluero paboyero HanpsxxeHns UMp;
3HayeHne HOMWHAa/IbHOTO HanpsXeHns 06MOTKM
- 3HayeHue ucnbiTaTesIbHOro NPUIOXEHHOTO KpaTKOBPEMEHHOro nepemeHHoro HanpsxkeHus (MKMH);
3HaYeHWe UCMbITATE/IbHOrO0 NEPEMEHHOTO HaNPsHXKEeHNA NNHeHbIX BbiBoAOB (MKMH);
- 3HayeHue NCMbITaTeIbHOro HanNPsHXKeHNA NOSIHOTO rPO30BOr0 UMMy bca NNHEeNHbIX BbiBogoB (MIA);
3HaYeHWe NCMbITaTeIbHOrO HaNPsHXKEHNS CPe3aHHOro rPO30BOro0 MMMysbca SIMHeliHbIX BbiBogoB (CIU).
[ns TpaHcchopmaTopos, Aonyckallwnx paboTy ¢ pa3semsieHneM HelTpanu:
- 3HayeHve ucnbiTaTesIbHOTO HaNPsHXXeHNs NOIHOTO rPO30BOr0 UMMy/bca BbiBOAA HelTpanu (FTVIBH).
B ocobbIx cnyvasx:
- TpebyeTcs NN UCMbITaHNE ANNTE/IbHBIM NEPEMEHHbIM HanpshkeHNemM C U3MepPeHNeM UHTEHCUMBHOCTU YacTUYHbIX
paspagos (4MH);
- TpebyeTcs MM NpoBeAeHNe MMNY/bCHbIX UCMIBITAHUI HA BCeX eAnHMLax 060pyA0BaHNSA, NOCTaBASAEMbIX MO 3akKasy,
a He TO/bKO Ha OfHOI efinHNLLEe TOW Xe KOHCTPYKLUK:
- pa3mepbl BO3AYLIHbIX MPOMEXYTKOB, €C/IN OHW OT/INYAIOTCA OT YKa3aHHbIX B pasgene 16.

B.4 TpaHccopmaTopbl 1 06MOTKM ¢ UM > 150 kB

Bo Bcex cnyvasnx:
- 3HayeHue Hambonbliero paboyero Hanpsixexusa U,p,
- 3HauyeHVie HOMUHaNIbHOro HanpsXeHns obmoTkm UHODL;
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- 3HaueHWe UCMbITATE/IbHOTO HAMPSXXEHWS MOJIHOTO FPO30BOI0 UMMy bCA IMHERHbIX BbiBogoB (MTN);
- 3HauyeHue WCMbITATeIbHOTO HAMPSXXEHWSI CPE3AHHOTO FPO30BOr0 UMMY/bCa NINHEHbIX BbIBOAOB (CIU);
- 3HAYeHWEe WCMbITATEe/IbHOTO HANPSXEHUS1 KOMMYTALMOHHOTO UMMNY/bCA JIMHENHBIX BbIBOAOB (KW);
3HAYEHNE WCMbITATENIbHOMO NPUIOXEHHOTO KPATKOBPEMEHHOTO NepemMeHHOro HanpsixeHus (MKMH):

- 3HA4YeHWe WUCMbITAaTe/IbHOTO KPATKOBPEMEHHOTO NMEPEMEHHOTO HANPSXKEHUS NIMHENHBIX BbIBOAOB (JIKMH).

B 0CO6bIX Cyyasx:

- TpebyeTca Nu NpuMeHeHue Gosiee BbICOKUX YPOBHEN HanpsKeHus A8 UCNbITaHUA ANUTENbHBIM NEePEMEHHbIM
HanpsiXeHWeMm ¢ M3MepeHneM UHTEHCUBHOCTW YaCTUYHbIN Pa3psgoB;

- TpebyeTcsa Ny UCMbITAHWE HAMPSHXKeHMEM TPO30BOT0 MMMy bCA BbiBoAa HelTpanu (TMBH) 1 KakuM [O/KHO 6bITb
3HaUYeHMe UCNbITATENIbHOrO HANPsSKEeHUs!;

- TpebyeTcs v NPoBeAeHNE UMNY/bCHBIX UCMIbITAHUI HA BCeX efnHMLax 060pyA0BaHNS, NOCTABISEMbIX MO 3aKasy,
a He TO/MIbKO Ha OfHOW eANHULLE TOM Xe KOHCTPYKLMN:

- pasmepbl BO3AYLIHbIX MPOMEXYTKOB, EC/IN OHU OT/INYAIOTCA OT yKa3aHHbIX B pasgene 16.

MpumevaHne — Cwm. OB.17 (npunoxeHune OB}
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Mpunoxenne I
(cnpaBoy4HOE)

Bbi60p YyPOBHSA n300s84UN HeliTpanu

.1 06wue cBegeHns

PekomeHfaLnn HaCTOALWEro NPUIOXKEHUS NO3BONAT ONpeAennTb MUHUMAsbHbIE 3HAYEeHUA UCNblTaTesbHbIX Ha-
NPsKeHUA 4Nns HeldTpann o6MOTKM TpaHcopmaTopa C HeNoJTHON n3onAuneli, koTopas He coeiHeHa C 3eM/1eil Harnyxo.
Tak. 419 orpaHNYeHnss TOKOB KOPOTKMUX 3aMblKaHWii UK No A4pYrum npuynHam BbiBOA HelTpanu MoXeT ObiTb CcoeAuNHEH
C 3emneii yepe3 3HauuTesIbHOE COMPOTUB/IEHNE (Hanpumep, AyroracsWnii peakTop, 3aseMasaWniA peakTop Uan pesu-
cTop).

Bbl60p vcnbiTaTeIbHbIX HAMPsS)XXeHU BbiBOJa HelTpanu TpaHcdopmaTopa, npefHasHauyeHHoro A4/s UCnosb3oBa-
HUA COBMECTHO C OTAE/bHbIM TpaHchopMaTopoM A5l PerynpoBaHUs Hanps)KeHUs HelTpanu, He oxBayeH 3TUM npu-
NIOXEHNEM.

Korpa BbIBOA HeiiTpanu He coefuHeH ¢ 3emneli Harnyxo, ycTpoiicTBa 3alnTbl OT NepeHanpsXkKeHnii 4oMKHbI BbiTh
YCTaHOBJ/IEHbI MeXJy HeNTpasnbio U 3eMseil C Lenblo orpaHnyeHns nepexofHblx nepeHanpshkeHuin. B o6a3aHHOCTY 3a-
Ka3uumka BXOAAT BbIGOP yCTPOWCTBA 3alMUTLI OT NepeHanpshkeHwin, onpegeneHne ero UMNYAbCHOIO 3alyMTHOTO YPOBHA 1
yKasaHue COOTBETCTBYIOLLEr0 NCMbITATEIbHOTO MMMY/IbCHOFO HANPSXEHUs ANA HelTpanu TpaHcopmaropa.

NMpumeyanne — [na ueneil npoBeAeHUs UCMbITAHWUS NIMHENHOTO BbIBOAA KPATKOBPEMEHHbIM NepeMeHHbIM
HanpsXXeHNeM VM3roTOBUTE/Ib MOXET CMPOEKTMPOBATh 06MOTKY C HEMOJIHOM W30/1sLMeid Ha 6O/bLINI YPOBEHb M30MALMUN
HeliTpanu, 4em 3To YyCTAHOB/EHO.

McnbiTaTeNlbHOE KPAaTKOBPEMEHHOE MEPEMEHHOE HaNpsKeHUe HeWTpanu AO/MKHO ObiTb HE MeHee HanbGosbLIero
[elicTBYIOLLEr0 3HAYEHWUS HanpsXKeHWsi, BO3HWKAIOWEro Ha HeinTpanu npu KOpoTKWX 3aMblkaHWAX B cucTeme. UcnbiTa-
TENbHOE HaNpsXeHWe rPo30BOro UMMNY/IbCa HEWTPANU AO/MKHO 6biTh BbIGPAHO C HEKOTOPLIM 3aNacoM MO OTHOLUEHMWIO K
oCTaloLWeMycs HanpsXXeHUo 3aLMTHOrO YCTPOCTBA, NPU 3TOM 06a 3TWUX HaNPSXEHUA JOMKHbI GblTb HE MEHee MaKcu-
MasibHOT0 HanpsHXeHUsi, BO3HWKAIOLLLEro B CUCTEME NMPU KOPOTKUX 3aMblkaHusiX. flanee npusefeHbl OpMy /bl ANs pacyeTa
MaKCUMasibHbIX HanpsXKeHUii Ha HeliTpanu, 3a3eMeHHOI Yepes ConpoTUBAEHNE.

.2 PacyeT Toka KOPOTKOro 3aMblkKaHUs B HeliTpanu

MakcumanbHbIi TOK KOPOTKOrO 3aMblkaHus B HeliTpanu K3 gByx06MOTO4YHOro TpexdasHoro TpaHcopmaTopa
CO cXeMoW 1 rpynnoii coegnHeHns o6mMoT oK Yh/Yh-O (ogHotha3Hoe 3amMblkaHve Ha 3eMJ1H0 Ha CTOPOHE COeANHEHHO
B 3B€3/ly BT OPMYHOIi 06GMOTKM) MOXeET BblTb paccumTaH no cnegymwlueii oopmyne:

" (Z* - zio - Z21 +Z2XC- Zo, +Zoc) + 3ZW- 3Z, n*

A8 E —  (pasHoe HanpsikeHue, pasHoe UHp/ 3 . B;
*1c CONPOTUB/IEHNE NPAMOIA NOCNEef0BATENLHOCTU CeTU. OM;
72 conpoTuBneHne o6paTHoll NnocnefoBaTeNbLHOCTH ceTi. OM;
2 0c CONPOTUBNIEHME HYNEBON NOCNeA0BaTENLHOCTI ceTh. OM;
CONPOTUB/IEHME NPAMOIi NOCNef0BaTENILHOCTY TpaHcopMaTopa. Owm;
Zb CONpOTUB/EHNe 06paTHOl NOC/eA0BATENBHOCTU TpaHcdopmaropa. OMm;

CONPOTMB/IEHNE HY/IEBOI NocnefoBaTeNlbHOCTH TpaHchopmaTopa. Om;
COMpPOTUB/IEHNE, BK/IOYEHHOE MEXAY HeiTpanblo 1 3emneir. Om;
COMNpOTUB/IEHNE B MECTE KOPOTKOrO 3aMblkaHus (MPUHUMAETCA paBHbIM Hys0). OM.

MpumeyaHne — B cooTBeTCTBUM C OOLLENPUHATON NPaKTMKOW A8 pacyeTa HauxygLero cay4yas 3a OCHOBY
MOTyT 6bITb MPUHATLI Cegytolne 3Havenuns; £ = UHp/ .Z21c=0.Z2c=0.Z0c=0nZlt3=Q

B cnyyae ABYx06MOTOYHOro TpaHcdopmaTopa co Cxemoli 1 rpynnoit coegnHeHns o6mMoTok Yh.'D-11 Han6onb-
LKA TOK KOPOTKOTO 3aMblkaHWsA B HeiiTpanu /K3 6yAeT uMeTb MeCTO Mpu 04HO(a3HOM 3aMblkaHUN Ha NePBUYHOI CTO-
POHE M MOXET GblTb paccunTaH No cnegywuleii hopmyne:

, __H
‘a Z0t+3Z, Zlc+Z2c- Z0c
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MpumeyvaHunsa

1 BblwenpvBeaeHHas hopmynia nonyyeHa B 4ONYLWEHUN O TOM. YTO Zeg «  Zqt+ 3ZNwu 2”°n = 0.

2 faHHoe fononHeHne kK M3K 60076-3:2013 BBEZEHO C Lie/Ibio yuyeTa 0CO6eHHOCTel poccuiickoli HaumoHanbHol
cTaHjapTu3aunm 1 NpakTUkW B YacTu CXeM W rpynn coefuHeHus 06MOTOK TpexdasHbiXx TpaHCopMaTopoB K1accos
HanpsxeHus 110 kB u Bblwe.

.3 MUHUManbHbI ypOBEHb U30NALNN

3.1 MUHMManbHOe 3HaYeHne NPUNOXEHHOTO NEPEMEHHOT0 HaNpPsHXeHns
MUWHUMaNbHbI YPOBEHb MPUMIOXEHHOTO KPaTKOBPEMEHHOr0 MepemMeHHOro HanpsXxeHus HeWlTpanu JosKeH 6biTb
Bbl6paH B COOTBETCTBUN C 7.2.2. UICXOAA M3 TOTO, UTO OH JO/MKEH ObITb HEe HMXe HanpshxeHusa UH knu, onpegensemoro
no dopmyne:
Ly knu =

[.3.2 MMHMManbHOEe 3HaYeHue HanpsXXeHUA NOJIHOro rPo30BOro MMNybLca

YpoBeHb UCNbITATE/IbHOrO HANPSHXXEHUS NO/IHOTO FPO30BOr0 MMMYybca [O/MKEH ObiTh Bbi6GpaH Tak. 4Tobbl obecne-
4YnTb 3anac Hag pabounM ypoBHEM 3aLLUTHOTO YCTPOICTBA, KOTOPbIW fO/KEH GbITb BbIGpaH Tak. YTOGbI 3alyUTHOE YCTPOii-
CTBO He cpabaTbiBano NMpu KOPOTKUX 3aMblKaHUsIX B cucteme. Hanbonblinii aCMMMETPUUHBIA MUK HANPSXXEHUS B 3TUX
YCNOBUAX onpefensercs Kak

Mm Tak = </1,knuK.,12.

rae /C, — KoathhULMEHT aCUMMETPUN HaMPSKEHNS.

B cnyyae 4ncTo akTMBHOrO Zw Ko3ahduuymeHT Kv cooTBETCTBYET yAapHOMY koaddumuneHTy Kya, ycTaHOBNEHHOMY B
FOCT P 52719. ina nHayktneHoro ZN koaduumeHT Kv 6yaeT Hke 13-3a MeHbLUEro BAUSHNAA anepuoanyeckoli cocTaB-
nsawuwein Toka. KoapcnumeHT Kv MoXeT 6bITb NPUHAT paBHbIM 2 471 HAaUXyALIero cnydass — TpaHcopmaropa ¢ O4YeHb
60MbLIVM OTHOWeEHMEM X.'R 1 HE6ONbLIOTo akTUBHOro ZN, HO Ha npakTuke 6yaeT MeHee 2. B ciyyae YucTo MHAYKTUBHOTO
ZN koahpuumeHT /C, MOXeT 6bITb NPUHAT paBHbIM 1.05, 4YTO COOTBETCTBYET HaMXyLleMy cayyar ¢ TpaHCchopMaTopomM,
nmetoL M oTHoleHne Xi'R okono 7. PekomeHayeTca paccuntbiBaTb UNmax ¢ ©Cnosnb3oBaHneM MOAEN CUCTEMbI.

.4 Mpumep

TpaHcthopmaTtop co cXemoit coejuHeHns 06MOTOK Yh/D-11 ¢ HOMUHANbHBIM HanpshxeHneM 06MOTKM BbICLLErO Ha-
npshkeHus (BH) 158 kB (L/, p= 172 kB), HOMUHaNbHO! MOWHOCTLI0O 100 MBA. conpoTuBaeHneM NpsAMO nocnefoBartesib-
HocTu 12 % npu 100 MBA 1 conpoTuBieHMeM HyneBoi nocnegosatensHocT 10.8 % v HeliTpanbio 06MoTkn BH. 3a3em-
JNIeHHO Yepes peakTop ¢ conpoTusnernem 39 OM. ans cnyyas 6€CKOHEeUHO MOLLHOCTY KOPOTKOro 3aMblkaHua ceTu byaeT
UMeTb cnefyolnii Tok B HelTpanm 06MoTku BH npy ogHoha3HOM 3ambikaHUW Ha 3eM/t0 B ceTu BH. xapaktepusytoueiics
OTHOWeHnem Zqg: 'Z 1c=3:

- 3E Zqc . 3172000/73 3 _1?cnn
“ Z20t+3ZW ZIc+Z2c+Zgc 25.95-3-39 1+1-3

4YTO AaeT HanpsaxeHune Ha HeVITpa]’IVI

*Mlukny =/«.aZ)<=1250 -39 = 48.8 kB.

TakMM 06pa3oM, MUHVMMaslbHOE 3HauyeHue MNPUIOXKEHHOTo KPaTKOBPEMEHHOr0 NEePEeMEHHOr0 HanpshkeHus HewlTpanu u3
Tabnuubl 2 (tabnuubl 5.1 TOCT P 55195—2012) coctaBnsaeT 50 KkB.

MpuHumas /C, = 1.05 gna UHAYKTUBHOTO CONPOTMBIEHUS B HEWTPanu, Hanbosbllee HanpsHKeHne Ha HelnTpanu npu
KOPOTKOM 3aMblkaHuu B ceTu 6yaeT paBHo:

Ta* =48.8 t05-j2= 72.4 KB.

MocKoNbKy 3alinTHOe YyCTPOWCTBO HE JO/KHO cpabaTbiBaTb NPU aMNINTYAHOM HanpshkeHun 72.4 kB. ero Han6onb-
Wi ypoBEHb AIMTENBHO AONYCTMMOrO NEePEMEHHOr0 HanpshKeHNs fo/MKeH 6biTb He MeHee 72.4 172 = 51.2 kB. Mogxo-
AAWNI orpaHnunTeNb NepeHanpsxeHuii AN 3TOro HanpshkeHns (Npu ycnoBum ero fonycTUMocTu B TeyeHue 10 c) umeet
ocTawouieeca HanpshkeHne 130 kB npu umnynbce Toka 10 KA. C y4eTOM HEKOTOPOro 3amnaca ypoOBEHb WUCMbITATENIbHOIO
HanpsKeHUsl MOJIHOrO rPO30BOro MMNYyNbCa ANt HENTPaIM MOXET 6biTb NPUHAT paBHbIM 150 KB.

VcnbiTaTeNnbHOMY HanpshXeHWto NOSIHOro rpo30BOro MMnynbca 150 kB cooTBeTcTBYtOT U] = 24 kB. L/Hp = 26.5 kB
1 KpaTkoBpeMeHHoe (0AHOMUHYTHOE) NepemMeHHoe HanpshkeHne 60 KB. 1 3T 3HaueHus cnefyeT ykasaTb Ansi HeliTpanu.

Mpumeuyanne — BpgaHHOM NpuMepe ycTpaHeHa HETOUYHOCTbL B pacyeTe Toka KOPOTKOro 3aMblkaHusi B HeliTpa-
1. KOTOpas UMeeT MecTo B OpUrMHanbHOM TekcTe MOK 60076-3:2013 B cBA3M C NpUMEHEHWEM (hopMy/bl, cnpaseanBoi
ANA TpaHcdopmaTopa Co CXeMOW ¥ rpynnoi coegnmHeHrns 06mMoTok Yk/Yh-0. AnA pacuyeta Toka B HelTpanu TpaHcdop-
martopa Co CXeMoii 1 rpynnoii coefgnHeHns 06MoToK Yh/D-11. Takke yTOYHEHbI 3HAYEHNS OTAE/NbHbIX BEIMUYNH C yHeTOM
pPOCCUIACKON HaLWOHaNbHON cTaHjapTu3aunm 1 npakTukn. OpuriHanbHblii TekeT M3K 60076-3:2013 — cm. [16.18 (npu-
noxeHue Ab).
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Mpunoxennel}
(cnpaBoy4HOE)

Ba3oBble NPUHLUMUMNbI A1 YCTAHOBAEHNA UCMbITAHWIE 3/1€KTPUYECKON NMPOYHOCTM N30NALNN,
YPOBHEN U30NALUN N BHELWHNX BO3AYWHbLIX MPOMEXYTKOB

OA O6wune 3amevaHus

HacToswumii ctaHaapT HanpaB/ieH Ha TO. YTOGbl U30/1SILUS OTHOCUTENIBHO 3EMJIN U MEXAY (hasamu, B T. Y. U30MALMUS
HeliTpann OTHOCUTENbHO 3eM/U, a Takke NPoAOoSibHAs M30M1ALKUA 06MOTOK TpaHcdopmaTopoB 6Gblna Hagnexalmum o6-
pasom ucnbiTaHa.

[Nns pocTuxeHna 3Tol Lenn B 3aBUCUMOCTM OT YPOBHSA HanpshkeHWa u Tuna TpaHcdopmartopa 6biin BbiGpaHsbl
pasnunyHble BUAbI UCNbITAHWNA, a TakKe YCTaHOBMIeHbl UCMbITaTe bHbIe HaNPsXeHns (CM. 7.2.2), CKOOPANHUPOBaHHbIE Haj-
nexatuum o6pasom.

B HacTosiLieM NpuaoXeHUn npuBedeHbl NPUHLMMbI, KOTOpble Npeobnaganv Bo BpeMs pa3paboTKu 4aHHOrO CTaH-
fapTa. B o6uem Buge paspaboTka cTaHgapTa 6biia BbIMOSHEHA C Lie/1bio YNPOLEeHNs HE06XOA4UMbIX UCMbITAHWUI U YTOY-
HeHnsa Tpe6oBaHwWii, He yBeNNUYMBas UM yMeHblLas o6l ypoBEeHb UCMbITaHWA, KOTOPbI paccmaTpuBaeTcs kak obecne-
YnBalOLL M XOPOLLNIA pe3y/ibTaT Ha MPOTSHKEHUN MHOTUX 1eT NPUMEHEHUS.

A.2 NcnbiTaHua

/}.2.1 WcnbiTaHne TpaHcdhopmaTtopos ¢ UM <35 kB

OTu TpaHcdopMaTopbl BKIYAKT B cebs pacnpefenintesibHble TpaHc(opmaTopbl, KOTOPbIE YACTO BblMyCKalOTCA B
601bWNX KONNYECTBaX A5 OAHON onpefeneHHoN KOHCTPYKLUK. cnbiITaHnsa Takux TpaHcOpMaTopoB 0/MKHbI OCTaBaTb-
€A 6bICTPLIMU U HEJ0POTVMMU.

Mockonbky BCce TpaHchopmaTopbl  06mMoTky ¢ UfIl He 60onee 35 kB Npom3BOAATCA C NOJIHOW n3onsauueli HeiTpanu,
N30N5ALMS NINHEHbIX BbIBOAOB W BbIBOAA HETPaM OTHOCUTE/IbHO 3EM/IN NPOBEPSIETCA OAHOBPEMEHHO BO BPEMS UCMbiTa-
HUA NPUIOXEHHBIM KPATKOBPEMEHHbLIM NepeMeHHbIM HanpsxeHuem (MKMH).

B CBSI3W C 3TUM UCNbITAHWE UHAYKTUPOBAHHLIM KPATKOBPEMEHHbLIM NepeMeHHbIM HanpsxeHnem (MK/TH) TpebyeTcs
TO/IbKO A9 NPOBEPKW BUTKOBOM WU30N5LMMN, U UCTIbITAHWE NPUIOXEHNEM [BOWHOrO HOMWHA/IbHOTO HaMpPsHXXeHUs NpusHaHo
o6ecneunBaloL MM AOCTATOYHbINA 3anac.

KOHCTpYKUMS M3015UMN OTHOCUTENbHO 3eMAN U Mexay dasamu 1 npodosnbHas U3onAuus 06MOTOK npoBepsieTcs
Npu NCNbITAHUAX HANPSXXEHNEM MOJTHOTO U CPe3aHHOro rpo3oBbix MMnynscoB (MY n Cr). Ho Ans orpaHu4yeHns obbema
ucnbiTatenlbHOro 060opyfoBaHns, He06XoANMOro ANA UCMbITaHWUIA 3TOI KaTeropun TpaHcopMaTopoB, UMMNY/bCHbIE UCTbI-
TaHUS COXpaHeHbl B Ka4yecTBe TUMOBbIX UCMbITAHWUIA, 6€3 NnepeBoa VX B pa3psf NpremMo-cAaTouHbIX UCTbITaHWA.

VcnbiTaHe 4IMTeNbHbIM NEePeMEHHbIM HanpsXXeHnem € N3MepeHnemM MHTEHCUBHOCTY YaCTUYHbIX paspanos (AMH)
paccmaTpuBaeTcs Takke Kak C/IMWKOM J0POroe n CAMLKOM A/inTeslbHoe A5 06l ero NpUMMEHeHNs Ha aTux TpaHcdhopma-
Topax. 1 6onee TOro, ero Lenun nokpbiBaoT ncnbitaHna UKMH n MNKMH.

[.2.2 VicnbiTaHne TpaHcopmaTtopos ¢ 110 kB < 1/* < 150 kB

TpaHcdopMaTopbl 3TOr0 CpeiHero ananasoHa, kak npasuio, NPoOM3BOAATCA Ha 3akas, U n3-3a 6onblueil nepefaBa-
€MOW MOLLHOCTY yCTaHOBJ/IeHbl TpeboBaHMsA 6onee TwaTebHOW NPOBEPKM X KayecTBa.

[ns 06MOTOK C HEMONHON n3oNsALMeit HeliTpanu ypoBeHb UCMbITATENILHOTO HANPAXEHUSA OrpaHuYeH anekTpuye-
CKOI MPOYHOCTbIO M30MALMMN HERTpann, MOTOMY MUCMbITAHWE NPUIOXKEHHBIM NepeMeHHbIM HanpshxeHnem (MKMH) Hego-
CTaTOYHO AN NOATBEPXAEHUSA 3/1eKTPUYECKO NPOYHOCTU NINHEHbIX BbIBOJOB OTHOCUTE/NIbHO 3eMan. B cBA3W € aTum
ncnblTaHne MHERHOro BbIBOAA KpaTKOBPEMEHHbIM NepeMeHHbIpu HanpsxeHnuem (MKMH) senseTca npuerno-cAaTouHbIM
ncnbiTaHeM.

MN30nAuus 0THOCUTENIbHO 3eMAN U piexdy hasamu Takke UCMbITbIBAeTCA TUMNOBLIMU UCTLITAHWNAPAN HanpshkeHne ?*
NOJIHOTO ¥ CpPe3aHHOoro rpo3oBbiX uMnynsbcos (MY n Cru).

[,.2.3 VicnbiTaHne TpaHcopmMaTopoB € > 220 kB

[laHHas kaTeropusi TpaHchoppnaTopoB OXBATbIBAET KPYNHble TPAHCOPMATOPbI AN pRarucTpasibHbIX CeTen u reHe-
paTopHble TpaHccopmaTopbl. B cBA3M C orpaHNYeHHbIM KOJIMYECTBO?* BbiMyCKaeMbIX e UHNL, U He06X04UrXoCcTblo 6onee
TWaTe/IbHOW NPOBEPKMU KayecTBa 3TUX KPYMHbIX W OTBETCTBEHHbLIX TPAHC(OPMATOPOB YCTAHOB/EHbI CReAytoline Ucnbl-
TaHuA.

MpoBepka M307ALNN OTHOCUTE/TBHO 3EM/TN NPUTOXEHHBIM KPaTKOBPEMEHHbBIM NepeMeHHbIM HanpsxeHrem (MKMH)
HOpMMpOBaHa B KayecTBe NPMemMo-cAaTOYHOro UcnbITaHus.

VicnbiTaHe NMHENHOTo BbiBOJA KPAaTKOBPEMEHHbBIM MepeMeHHbIM Hanpshkenne?* (JIKMH) Takxe ycTaHOBNEHO B Ka-
YyecTBe NMPUMEeMO-CAaTOYHOrO UCMbITAHUA.

VcnbiTaHe 4IMTeNbHbIM NepPeMeHHbI?* HanpsXXeHNneM ¢ N3MepeHNeM UHTEHCUBHOCTY YaCcTUYHbIX paspsagos (AMH)
CNYXWT AN NPOBEPKU KayecTBa BUTKOBOW M30MALUN, N30NSLUN OTHOCUTENBHO 3eMIN U Mexay dha3amu, nNpyu 3TOM BbIBO-
Abl TpaHchopmaTopa COeANHAIOTCA Tak Xe. Kak v B YC/T0BUAX aKchyaTauun.
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McnbiTaHne HanpskeHneM KoMmyTauuoHHoro umnynbca (KW) ucnonb3yetcst 4ns NpoBepkn 3NeKTPUYeckoi npou-
HOCTU N30N1ALUN OTHOCUTE/TBHO 3EMAIN U MeXAY hasaMun 1 yCTaHOB/IEHO B kayecTBe TUMNOBOrO UCMbITAHUA Ana TpaHcdop-
MaTopoB knaccoB HanpskeHnsa 330 k8 un Bbilwe.

VcnbiTaHMa HanpsxeHUAMMU MOSIHOTO U CPe3aHHOro rpo30BbIX UMMY/1LCOB A8 3TUX TpaHCOPMaTopoB yCTaHoB/e-
Hbl B KA4YeCTBE TUMOBbIX UCMbITAHUIA. VCKNloYeHne COCTaBAAIT UCMbITAHUSA HaMPSXXEHMEM MOJIHOTO rPO30BOro MMMNyAbca
NWHelHbIX BbIBOJOB 06MOTOK BH 1 CH cunoBbix TpaHchopmaTopoB (aBTOTpPaHC(hOpPMaTOpOB) KNaccoB HanpsXeHus
750 kB u Bbilwe 1 06MOTOK BH reHepaTopHbIX TpaHCOPMaTOPOB A4/151 aTOMHbIX 3/1IEKTPOCTAHL M, yCTAHOB/IEHHbIE B Kaue-
CTBE NPUEMO-CAATOUHbIX UCMbITAHWIA.

MpumevyaHne — Cwm. [B6.19 (npunoxeHue AB).

A.3 VicnbiTaTtenbHble HaNpsXeHns

[lna cornacoBaHus € CyLecTBYOLW e npakTukoi ypoBHU n3onauum M3K 60076-3:2013 (Tabavubl 2 1 3) 6b1am mc-
K/IOYEHbl N 3aMeHeHbl COOTBETCTBYOLW el ccbinkoii Ha TOCT P 55195; ans yfo6¢cTBa CNOMb30BaHUA B HACTOALWMIA CTaH-
[apT BKAOYeHbl Tabnuubl 2—4. nosTopswowme Tabnmuypl 5.1—5.3 TOCT P 55195— 2012 n cogepxalyie HOpMUPOBaHHbIE
ncnblTaTeslbHble HaNPsXeHNs CUI0BbIX TPAHCOPMATOPOB 1 PeakTOpPOoB.

[na venbiTaHna AANTENIbHBIM NEePEMEHHbIM HamnpshkeHeM C M3MepeHUeM WUHTEHCUBHOCTW YacTUYHbIX pa3pagos
(AMH) 3HavyeHne HanpsXXeHUs NOoBbIWEeHHOro ypoBHa 1.8L/,~,/"3 cooTBeTcTBYeT 3HadyeHuto A, 7UlIQ/wf3, yBenmyeHHoMy
Ha 5 % c uenbio yyeta nepexoga ot UMp k UHOI n rapmoHumsaunm ¢ MK 60076-3:2013.

MpumevaHne — Cwm. [46.20 (npunoxeHune AB).

[ .4 BHelwHNe BO3YLHbIE MPOMEXYTKMN

3HayeHusi, NpuBefeHHble B Tabnuue 5 ANsS BO3AYLHbIX NMPOMEXYTKOB A0 3a3eMJ/IEHHbIX YacTeil, SBNAITCA Hau-
60/1bWMMN N3 HOPMUPOBAaHHLIX B [1] AN COOTBETCTBYIOLMNX YPOBHEN MCMbITATE/IbHbIX HANPsHXKeHWi# NOMHOro rpPo30BO-
ro UM KOMMYTaLMOHHOIO UMMYbCOB. pu Bbi6Ope pasMepoB BO3AYLUHbIX NPOMEXYTKOB A1 HaNpPshKeHWs rpo30BOro
umnynbca He 6onee 750 KB 3a OCHOBY Obl/1 MPUHAT NPOMEXYTOK «CTEPXEHb — M/I0CKOCTb», A1 GOMbLUNX 3HAYEHWI
HanpsXeHUs1 MOSIHOTO FPO30BOr0 MMMy/ibCa — MPOMEXYTOK «MPOBOA — MJIOCKOCTb». B Tex cnyvasx, Korga Tpebyemble
3HauyeHnsa oTCYTCTBYIOT B (1), OHM GblN NOMTyYeHbl NyTeM INHERHO UHTEePNONALMN C OKpYTIeHnem Ao 6anxaiilero 3Ha-
yeHusa. kpatHoro 10 mm naun 100 mm.

3HayeHus, npuBedeHHble B Tabnuue 5 ANS BO3AYLWHbIX MPOMEXYTKOB MexXxAy asamu, nonyyeHbl N0 3HAYEHUAM
ANA NpOMexXyTka «NpoBOA — MPOBOA», yka3aHHbIM B [1]. nyTemM nepecyeta HanpsHkeHWin OTHOCUTENIbHO 3EMIN K Hanpsxe-
HUAM Mexay dasamu ¢ KoadhduymeHToM nepecyeta paBHbiM 1.5. KOTOPbIVi COOTBETCTBYET TpaHCchopmMaTopam, UMetoLL MM
COeAVHEHHble B TPEYrofibHNK 06MOTKM. B cnyyasx, korga Tpebyemble 3Ha4eHUss OTCYyTCTBYIOT B [1]. ncnonb3oBaHa MHTep-
nonsAuus nosiHoMamu TpeTbero nopsika 3aBUCMMOCTEN, MOMy4YeHHbIX C KoadhdmumneHTom nepecyeta 1,5. Tak, Hanpu-
Mep, 415 UCMbITATENIbHOTO HaNpPsHXeHNs KOMMYTaLMOHHOTO umnynbca 1425 kB oTHocuTenbHO 3emnu no [1] cooTBeTCcTBYET
BO3JYLUHbI NPOMEXYTOK 7200 MM 1 OTHOLLEHMWE HanpsHKeHnii Mexay hasaMn 1 OTHOCUTENbHO 3eMu, paBHoe 1,7; Takoi
NPOMEXYTOK MOXET 6bITb MPUHAT B KAYECTBE 3KBMBASIEHTHOIO A4NS HanpsXeHus mexay dasamu 1615 kB n oTHOWweHuA
MexXxayasHbIX 1 (pasHbIX HanpsixeHuii, pasHoro 1,5.
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Mpunoxexnune A
(pekomeHpyemoe)

PeKOMeH,qaLU/II/I no npoeefeHuo ncnblTaHuit

[OA.1 VicnbiTaHne HanpsaXeHNnAMmN rpo30BbiX UMNY/ILCOB

[A.1.1 Cxembl ucnbliTaHui
[A.1.1.1 Cxema ucnbiTaHuit fomkHa obecneynBaTb 06pa3oBaHiNe Ha UCMbITYEMOM BbiBOAE 06bekTa nMnynbca Ha-
npsHkeHns Tpebyemoin hopmbl U MakCUMasibHOroO 3HauyeHus. Cxema ncnblTaHnii NnpuBegeHa Ha pucyHke JA.1.1.

? —reHepaTop MMMY/bCHBIX HAMPSHKEHUIA. 2 — cpesatoLumii paspsgHuK; 3 — femndmpytoLLiee conpoTUBIEHe,
4 — yCnbITbIBaEMbI 06BEKT; 5 — M3MepuTenbHOe YCTPOACTBO (e TeNb HaMPSHKEHNS).
6 — NpoBOf, COEAMHAOLLMIA 3a3eM/IEHHBI BaK C 3a3EMIEHMEM CPe3aloLLeM paspsigHika

PucyHok IA.1.1 — Cxema ucnbiTaHui

[emndupylolee conpoTUBEHNE MeXAy MUCMbiTaTe/lbHbIM 06BHEKTOM M Cpe3alluM YCTPONCTBOM BK/OYaeTcs
TONbKO B TOM C/lyyaB, ec/in 3HavyeHne KQnpesbllLaeT 3HaYeHus, ykasaHHble B 13.3.1.

OcumnnorpadupoBaHie hOpMbl U MaKCMMaibHOTO 3HaYeHUs UMMNynbca NPOM3BOAUTCSA C fe/IMTeNs HanpseHus 5
(pucyHok JA. 1.1).

B cocTaB ncnbiTaTenlbHOW CXxeMbl BXOAAT raBHas Lenb U Lenb cpe3a. V3mepuTenbHas Lenb COAEePXUT Lenn ns-
MepEeHUs 1 PErMCTPUPOBAHUS NMPUIOXKEHHOTO HANPSHXKEHUS, a TaKXKe Lienb U3MEPEHUSI U PETUCTPUPOBAHNSA HANPsXXeHU Ha
N3MepUTENbHbIX 3/IEMEHTax, CyXalyux A8 OLEeHKN pesysibTata UcnbiTaHus.

[na reHepupoBaHNs UMNY/IbCOB NPUMEHSIOT TUNOBbIE MHOTOCTYNeHYaTble reHepaTopbl UMNY/IbCHbIX TPO30BbIX Ha-
npsxeHnin. PekomeHayeTcs NMPUMEHATb reHepaTopbl UMMY/IbCHbIX HANPSHXeHWA, NpUHLMN paboTbl KOTOPbIX MO3BONASET
NOJIHOCTbIO 3apsiXaTb FNaBHble KOHAEHCATOPbI HA BCEX CTYNEHSAX.

Bonblwasa KpyTu3Ha TOKOB NpW UCNbITaHUU, 0COBEHHO Bbi3BaHHAA CPe30M MMMy/bCca W BO3HMKalLWaa B UCMbl-
TaTesIbHOW Lenu, Bbi3biBAeT BCAEACTBUE UHAYKTUBHOCTM 3a3eMsieHunii o6pa3oBaHne pasHOCTEN NOTEHLMANoB Mexay
3a3eMJ/IEHHbIMY YaCTAMMW 3/IEMEHTOB UCNbITaTENbHON CXeMbl. 1151 orpaHnyeHns BO3MyLLaloLero Bo3aeiicTBmsa aToro
SIB/IEHUSI Ha XOA4 UCMNbITAHWUA PEKOMeHAyeTcsl 3a3eMsAThb LeNb BO3BpaTa MMMY/bCHOIO TOKA OT UCMbITbIBAEMOr0 06b-
eKTa W cpesawlero paspsifiHvka K reHepaTtopy MMMY/NbCHbIX HANPSXeHWUN (T. €. rNaBHOW Lenu u uenu cpesa) nytem
COeiIUHEeHUsI ero c CUCTeMOl 3a3eMsieHnii ucnbiTaTeNbHOro 3ana B6/M3N UCNbITLIBAEMOro 06bekTa NPoBOAOM C He-
60NblOK MHAYKTUBHOCTbLI. MecTo MOAKIYEHUS Lenu BO3BpaTa Toka K CUCTEMEe 3a3eMSIeHuli cuuTalT «3emei
oTHeceHusa E».

Lenutensb UMNYNbCHOTO HANPSHXKEHNSA 3a3EMIAIOT Ha «3EMJ10 OTHECEHUS! E». AKTUBHbIE COMPOTUB/EHUS, 3a3EMIsA-
oW e HeucnbiTbiBaeMble BbiBOAbI O6MOTOK U U3MEPUTESIbHbIE 3/1IEMEHTbI, PEKOMEHAYEeTCs 3a3eMsiTb Ha 6ak (MeTannu-
YeCKMi KOXYX) UCMNbITbIBAEMOro 06beKTa BOMN3M 3a3EM/IEHHOIO BbIBOAA.

[A.1.1.2 Pa3svepbl netnu /. Jl, H go/mkHbl 6bITb cornacHo Tabnuue AA.1.1.

Ta6nuua [OA.11— Pa3mepbl neTnu cpesa

Knacc HanpspkeHns Pasmepb! neT/m cpesa, M
06bEKTa MCMbITaHus, KB i h H

BbicoTa 0 BEpXHell Touky BBOAA
nntoc 0.5 M. HO He MeHee h 6e3
yyeTa CHOCKU

OT 3 go 15 BkAtou. OoT3p05 Ot 15p802.5
201 35 "3" 10 "2.5"4.0
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OkoHuaHve Tabnuubl JA. 1.1

Knacc HanpsokeHus Pa3mepsb! netnv cpesa, M

ob6bekTa vcnbiTaHus. kB
1 h H

110 OT5p0 15 OT1 4.5 o 7.0*
150 n 220 *10 "30 "6.0"9.0
330 v Bbiwe *15"40 *7.5"12.0

BbicoTa 0 BepxHeli TOUKM BBOAA,
HO He meHee h 6e3 yyeTa CHOCkM

Pasmep gonyckaeTcs 60sblue ykasaHHOTO, HO He 6onee 4 m {k1accbl HanpsbkeHust oT 3 Ao 15 kB BkouMTE Nb-
HO) NN He 6onee 12 M (knaccbl HanpshkeHns oT 110 go 220 kB BKNOUUTENBHO), €C/IN 3TO yBEeNMYeHne o06yCcnoBneHo
BbICOTON Cpe3alolero paspsagHmka, NPUMMEHAeMoro B fJaHHOW MCnbiTaTe/lbHOW YCTaHOBKe NPV UCMbITAHUM 0O6BEKTOB
6051€ee BbICOKMX KNacCOB HanpsHXeHWiA.

OA.1.1.3 Mpu OTCYTCTBUU TEXHUYECKO/ BO3MOXHOCTW BblAepXaTb pa3Mepbl NeTAU cpesa, ykasaHHble B Tabnu-
ue [1A.1.1, gonyckaeTcsi NPOBOAMTL UCMbITAHNE NPU PaccTosHUK | (OT UCMbITbIBAEMOrO 06bekTa 40 CpesatoLero ycTpoii-
CTBa). OT/INYAIOLWEMCS OT NpuBefeHHbIX B Tabnuue AA.1.1. ecnn U3MEpPEHUAMU MPU HU3KOM HaNPsHKEHUU TPO30BbIMU
MMMyNbCaMmn MoKasaHo, YTO 3TO He NPUBOAUT K CYLLECTBEHHOMY CHUXEHMNIO 3HAYEHUA ANNTE/TbHOCTM UMMYSIbCHLIX Hanps-
XeHW Ha Hanbonee HarpyXXeHHbIX y4acTkax BHYTPEHHel N308LuMmn UCnblTbIBAEMOro 06bekTa.

AA.1.1.4 Tpu ncnbITaHUN NNHEVHbIX PEryIMPOBOYHbIX aBTOTPAHC(OPMAaTOPOB PEKOMEHJYeTCA NPUMEHSATb CXeMbI,
npuBefeHHble Ha pucyHke A.1.2.

BH — o 6MOTKa BbiCLLErO HempuMeHnM: MO — nocnefoBaTenbHas 06MoTka: BO — 06MoTKa BO36YAEHMS.
PO — perynupoBouHasn o6MoTka: PAT — perynnpoBoYHble aBToTpaHcopMaTop

PucyHok JA.1.2 — CxeMbl UCNbITaHWIi IMHERHbIX PerynpoBOYHbIX aBTOTPaHCcopMaTopoB

MocnepoBaTtenbHble 06MOTKM UCMbITBIBAIOTCA MPUIOXKEHNEM HaNPSHKEHUS K KaXA0MY M3 BBOLOB NPV 3a3eM/IeHnn
HencnbITbiBAEMbIX BBOJOB.

Ecnvn KOHLbl pPeryimpoBoYHol 06MOTKM 1 06MOTKMN BO36YXAEHUS He BbiBEAEHbI, TO N301ALMSA 3TUX 0OMOTOK UCMbITbI-
BaeTCsl OfHOBPEMEHHO C UCMbITAHWEM W30NAL MM 0OGMOTKM BbICLLET0 HANPSXXEHUs 1 nocnegoBaTesbHO 06MoTkM. Monoxe-
HUe nepeksyYaloLLero ycTpoicTsa B 3TOM C/iyyae ciefyeT BbO6paTh TakvM, YTOObl NepeHanpsXXeHns B perysmpoBOYHONA
06MOTKE M 06MOTKe BO36YXAEHNA UMenn Haubonbluee 3Ha4YeHune.

Ecnu nmetoTcs BbIBOAbI HaYana 1 KOHLA Pery/iMpoBOYHON 06MOTKM 1 06MOTKM BO3BYXAEHNS, TO 3T 06MOTKM
cnefyet UCMbITbIBATb NpU BO3AENCTBUMN HANPSXXEHWUI NOTHOTO rPO30BOr0 MMMNybca Ha WX BbIBOAbI (PUCyHOK JA.1.2. B).
Ecnu ognH 13 KOHLOB Npu paboTe r1yxo 3aseMniseTcs, TO NCMNbiITaHME CO CTOPOHbI 3TOT0 KOHUa NPOBOAUTL He cre-
ayert.

Ecnu k BblBOAAaM PerynpoBoYHOV 06MOTKM 1 06MOTKM BO36YXAEHNA NOAKIIOYEHbI 3aLUTHbIE pa3psALHUKA, TO Npn
UCMbITAHWN UX CnesyeT OTKUUTD.
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[A.1.2 Bbi6op cxeM 06HapyXeHNs NoBpexXAeHWi Npyu UCnbiTaAaHUAX HANPSHXXEHUSMU TPO30BbIX UMMYbCOB
[A.1.2.1 Bbibop cxem 06HapyxeHus nospexaeHuii (cm. Tabnvuy AA.1.2) NnponM3BOAAT B 3aBUCMMOCTH OT KOHCTPYK-
L1n MCNbITbIBAEMOro 06bekTa 1 Ba Bo3AeincTBuA (MOMHbIV rPO30BOI UMMNYbC, CPe3aHHbI TPO30BOI NMNYbC).

Ta6nuua [OA.1.2— Bbl60op CXeM 0GHaPYXEHWSA NOBPEXAEHWI

Cxema 06HapyXeHUs NOBPEXAEHUI

Yucno a3 Helitpasnib ncnbiTyemMoli 0GMOTKM
MonHbIA MMnybe
1 JocTtynHa PucyHok JA.1.3. a
3 Toxe PucyHok A.1.3, B
3 HepocTtynHa PucyHok IA. 1.4, a
1 WcnbiTaHne HelTpanm PucyHok JA.15. a
3 To xe PucyHok A.1.5, B

Cpe3aHHbIii MMy/bC
PucyHok IA.1.3. an 6
PucyHok JA.1.3.BU T
PucyHok JA.1.4.aun 6
PucyHok JA.1.5. an 6

PucyHok JA.1.5.Bur

OA 1.2.2 ina TpaHchopmMaTopoB, MeLWNX NapanienbHO BKNKYEHHbIe 0OMOTKM, pa3HeCeHHble Ha pa3Hble CTepX-
HU TpaHchopmaTopa, MOXeT oKa3aTbCs LiesecoobpasHbiM NpUMeHeHne 6anaHCHbIX CXeM O6HapYXeHUs MoBpexAeHui

(pucyHok [A. 1.6).

[A.1.2.3 ina TpaHcopMaTopoB C nepensieTeHHbIMW 06MOTKamMu cxembl pucyHkoB AA.1.3 — [A.1.5 moryT oka-
3aTbCA He3aEKTUBHBLIMU. 3HAUNTENIbHOE YBENNYEHNE YYBCTBUTE/IBHOCTU CXEM MOXET OblTb NOSTYHYEHO NMPU UCMO/b30Ba-

HUN B KQ4YeCTBE U3MEPUTENILHOIO 3/1eMeHTa napasnnesbHoro LC-koHTypa.

KoHTyp LC nogkntoyaeTcsa BMecTo pe3nctopa R2 B cxemax pucyHka JA.1.3. a n 6: cxeme pucyHka JA. 1.4. a: cxemax
pucyHka JA.1.5. a n B 1 BMecTo pe3uctopa R1 B ocTasibHbIX cxemax pucyHkos OA.1.3 — [A. 1.5.
MapamMeTpbl KOHTYpa MOryT 6bITb ONpefesieHbl IKCNEePUMEHTa/IbHbIM NyTEM MPKU NPOBEPKE CXEM O6HapyXeHus no-
BpexaeHuii. OpMeHTMPOBOYHO pe30HaHCHan YactoTa KOHTypa HaxoauTcs B npegenax 10 kMuy — 2 My,
MpumeHeHne LC-KoHTypa B Ka4ecTBe N3MEepPUTENIbHOTO 3/1eMeHTa [JONyCKaeTCa TONIbKO B TOM C/lyyae, ecim CXembl

pucyHkoB [IA. 1.3 — 1A. 1.5 He obecneunBaloT HEOOXOANMON HYyYBCTBUTENBHOCTY.

PucyHok JA. 1.3
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PucyHok 1A. 1.6

[A.1.2.4 Mpu BbIGOpE CxeM 06HAPYXXeHUSA NOBPEXAEHWA ANSA NMNHEWHbIX PEryNNPOBOYHbBIX TpaHC(OPMaToOpOB He-
06X0AMMO yuuTbIBaTb, YTO OAHOBPEMEHHO MOTYT UCMbITIBATLCA 0GMOTKM, PACMONOXEHHbIE Ha Pa3HbIX CTEPXKHAX.

JnekTpomMarHuTHas W afekTpocTatuyeckas CBA3b Mexgy 3TUMM 06MOTkamu o4YeHb Mana, Nno3ToMy Heob6Xxogumo
CHUMaTb HEeCKONbKO OCLUIorpaMmM, YTobbl 06ecneunTb HafieXHy perncTpauunio NoBpexeHnini Bo Bcex obmoTkax, mc-
NbITbIBAEMbIX OJHOBPEMEHHO.

[ns onpegeneHns NoBpeXAeHUA N30aaLUN NPY UCNbITAHUAX MOXET 6bITb MPUMEHEHA OfjHa U3 CXxem o06GHapyxeHus
noepexaeHuii pucyrka A. 1.7 uam ux kom6uHauus.

PucyHok IA. 1.7
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AA.1.2.5 B kayecTBe U3MEPUTENLHOIO 3/1eMeHTa B cxemax pucyHkos JA.1.3 — [A.1.7 pekoMeHAyeTCsA UCMNOb-
30BaTb MafOMHAYKTUBHbIM pe3ncTtop. Ecnn Ha ocuunnorpamme MMeKTCSA HexenaTeslbHble BbICOKOYACTOTHbIE COCTaB-
nawme. To napansienbHo pe3ncTopy nojaknyaeTcs koHgeHcaTop. EMKOCTb koHAeHcaTopa nogbvpaeTcs npu nposep-
Ke cxem obHapyxeHus nospexaeHuii no [A.1.2.6. [lonyckaeTca KpOMe yKasaHHbIX CXeM 0GHapyXeHUs NoBpexaeHns
pucyHkos [IA. 1.3 — [A. 1.7 npumeHATb ApYyrue cxembl, €Cim nposepka cornacHo AA.1.2.6 nokasbiBaeT ux aphekTus-
HOCTb.

[A.1.2.6 Kaxpas BblopaHHas cxema 06HapyXeHus NoBpexaeHnii 4o/mkHa ObiTb MpoBepeHa, ecav HeT onbiTa Npu-
MeHeHUsi ee Ha 06bekTax aHaorMYHON KOHCTPYKLMN.

MpoBepka cxeMbl 06HapyXeHNs NoBPeXAeHUi i NPon3BOANTCS Ha akTUBHO YacTu TpaHcdopmaTopa 1 peakTopa
npy HanpsbkeHun, 6e3onacHoM AN U30MALKUN aKTUBHOI YacTy TpaHcopmarTopa Wi peakTopa B BO3fyxe, HO He NpeBbl-
watouiem 20 kB.

VICTOYHMKOM MMMNY/IbCHOTO HAaNPsHXXeHUss MOXeT 6bITb MMMNY/IbCHbIV reHepaTop NOBTOPSAIOLMXCA UMMNYIbCOB, YacToTa
NOBTOPEHUIA KOTOPbIX AO/MKHA 6bITb TAKON, YTOGLI NepexoAHblie npoLecchl B 06MOTKe, Bbi3BaHHbIE NPeAblAyLLUM UMY /b-
COM. 3aKaHuMBanNCh 40 NpUXoAa NocneayLLero umnybca.

MpoBepky cxem o06HapyXeHWUs MoBpeXxAeHuli pekomMeHAyeTCcs NPOWU3BOAWUTL NPW NOJSTHOCTbIO COGPaHHOW n3mMepwu-
TeNbHOV cxeme, KOTopas [J0/KHa COOTBETCTBOBATb BbIGPAHHON CXEMEe MCMbITaHWUIi FPO30BLIMU UMMAYIbCaMU.

[lna nonyyeHus ocuunnorpamm HanpskeHue Ha BXog ocuunnorpada nogaetcs KkoakcuasibHbiM kabenem ¢ usme-
pUTEeNbHOTO 3/IeMeHTa, MeCcTo MOAKMOYEHNA K 06MOTKE KOTOPOro 3aBMUCUT OT BblGpaHHOI CxeMbl 06GHapYXeHUs NoBpex-
AeHunii.

Wmutaums npo6os Ha OAHOM M3 y4acTKOB M30MALUUK O6MOTKM NMPOWU3BOAUTCA NOACOEAUHEHUEM K 3TOMY y4acTKy
LIAapOBOro VAW ra3oHaNO/IHEHHOTO paspsHMKa.

[onyckaeTcs umutaLmsa npo6os 3akopayvBaHmem gaHHOro yyactka. OfjHako Takas ummutauus npo6os He gaet nos-
HOro Npe/CcTaB/ieHnsl 0 NOBPEXAEHUN U30NALMN 0BMOTKM, T. K. NPV TAaKOM MeToje OTCYTCTBYIOT BbICOKOUACTOTHbIE COCTaB-
nswumne B NepexofHoM npouecce, Bo3HUKalwwWwemM B 06MOTKe npu npo6oe nsonsauun. 3ToT cnocob fJonycTUM TObLKO A1
MeA/IeHHbIX pa3BepTok (ocuunnorpadupoeaHie CO6CTBEHHbIX KoNe6aHnii 06MOTKM MU NPUHYXAEHHON cocTaBnstoLwen
TOKa).

Ha 4yBCTBUTENBHOCTL CXeM 06HapyXeHUs NoBpexAeHuli BANAeT 3HayeHne conpoTUBAEHUS U3MEPUTENBHOIO 3fe-
MeHTa. C KOTOPOro HanpshkeHue nogaeTtcsa Ha ocuunnorpad.

MoaTomMy npu NpoBepke CXeM U NPU UCMbITAHUAX PEKOMEHAYeTCA NPUMEHATb 6/IM3KMe Mo 3HA4YeHWI0 conpoTuBe-
HWSA N3MEepPUTEsIbHbIX 3/1EMEHTOB.

Mpun BbIGOpE CxeM 06HapyXeHUa NoBpexXAeHuii B NepByto oyepeb NpoBepPSeTCA YyBCTBUTENbHOCTb CXeM Mpu UMK-
Taumn nNpobosA Ha ydactkax 06MOTKW, rae npobou Hambonee BEpPOSTHbI, T. €. FAe UMET MecTO HauMeHbluue 3anachbl
3/1eKTPUYECKOI NPOYHOCTU U3ONALUN.

N3 npoBepeHHbIX CXeM O6GHapyXeHWs MoBpexXAeHuid npeAnoyTeHne oTAaeTcs cXxemaMm, B KOTOPbIX Npu no-
BPeXAEeHUN U30NAUNN N3MEeHEeHNA DOPMbl KPMUBOIW HanpshkeHWit Ha U3MepuTesnbHbIX dneMeHTax Hanbonee 4YeTko
BblpaXeHhbl.

[OA.1.3 OchopmeHne pe3ynbTaToB UCNbITAHUNA

PesynbTathl UCMbITAHWA N301ALMN TpaHCcopMaTopa Uan peakTopa HanpsKeHUsIMU rPO30BbIX UMMNY1LCOB 0HOPM-
NATCA NPOTOKO/IOM UCbITAHWIA.

MpoTokon ncnblTaHUii JOMKEH cofepXaTb:

TUMN UCNbITYEMOro 06beKTa 1 ero HOMUHaIbHYI0 MOLLHOCTb;
- TWNbl, HOMWUHAJIbHbIE HAMPSXEHNUA U CXeMbl COeIHEeHNS 0OMOTOK;
TUN nepeknoyaTensa oTBETBAEHWUIA U Npeaenbl PerynpoBaHuns:

- UCMblTaTe/IbHble HaMpsHXeHNs 06MOTOK;

- CXeMy ucnbiTaHWii NCNbITyeMoro obbekTa C ykasaHMeM napameTpoB reHepartopa WMMY/bCOB BbICOKOBONbTHOW
CXEMbI, CXEMbl U3MEPEHMNSI BbICOKOTO HaMPSHKEHNUSA 1 CXeMbl OBHAPYXEHUSI MOBPEXAEHWIA:
NONOXEeHNs nepeksoyaloLLero ycTpoiicTea npu ucnbiTaHny;
aTMoc@epHble YCI0BUA UCTbITAHWUI;
OCLMNI0rpamMMbl OMOPHbBIX FPO30BbIX UMMYILCOB HANPSXXEHNUS 1 COOTBETCTBYIOLUX UM KonebaHuii B 06MOTKax;
OCLMANOrpamMMbl rPO30BbIX UMMY/IbCOB HOPMUPOBAHHOTO UCMbITATE/IbHOIO HANPSXXEeHNA U COOTBETCTBYIOWNX UM
Kone6aHunii B 06MOTKaXx;

- 3aKk/lyeHne o0 pesynbTaTax UCMbITaHUii obbekTa.

OA.2 VcnbiTaHne HanpshkeHNemM KOMMYTaLMOHHOTO MMNynbca

[OA.2.1 CxeMbl UcnblTaHui

[OA.2.1.1 WcnbiTaHne nsonsauny o6mMoToK ogHO(a3HbIX CUNO0BbLIX TpaHCchopmaTopoB (aBTOTpaHChopMaTopoB) pe-
KOMeHAyeTCA NPoBOAWUTL MO OAHON U3 cxem pucyHka [A.2.1.

AA.2.1.2 WcnbiTaHre nsonaummn TpexdasHbiX CUI0BbIX TPAHCOPMAaTOpPOB C Hepa3BeTBIEHHON MarHUTHOI cucTte-
MOV pekoMeHAyeTcs NPoBOANTbL Noha3Ho No cxemam pucyHka JA.2.2.
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TMH — reHepaTop UMMY/bCHOMO HANPsHKEHNs (FeHepaTop KOMMY TaUMOHHbBIX UMMy LCOB)

PucyHok JA.2.1 — VcnbiTaHne ofgHoga3Horo TpaHcgopmartopa

oTTHAH

PucyHok 1A.2.2 — lMoha3HOB UCNbITaHWe TpexdasHoro TpaHcgopmaTtopa

[A.2.1.3 VcnbiTaHne N3015L1N OTHOCUTENbHO 3eM/N TpexdasHblX CUI0BbIX TPAHCOPMATOPOB C Pa3BeTBNEHHO
MarHWTHOI cucTemoli pekoMeHAyeTcs NPOBOANTbL NOodas3Ho no cxemam pucyHkos [A.2.3, a. JA.2.3. 6 n JA.2.4. a.
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McnbiTaHue nsonauum mexay asamu TpexdasHbix CUI0BbIX TPAHCHOPMATOPOB C Pa3BETB/IEHHOW MArHUTHON cUCTEMOI
pekoMeHAyeTcs NPOBOANTL NO cxemMam pucyHkos [A.2.3, B. 1A.2.3. 1 n 1A.2.4. 6. Nnpn 3TOM pekoMeHAyeTcs NpoBefeHne
N3MEePEHUN HanpsXKeHWn Ha cpefHei n oAHON U3 KpaiHux a3 06MoTkM BH AnA onpefeneHns HanpskeHWs Ha Mexay-
hasHoi n3onAumMK, NOCKONbKY HanpsxxeHne Ha KpaiiHnx dpasax B o6Lem cnyyae MoXeT oTanyaTbest o7 50 % HanpsxeHus
cpeaHeli chasbl 06MOTKM BH.

PucyHok JA.2.3 — Moha3Hoe ncnbiTaHne N3onaumMm oTHOCUTENBHO 3emnu (a. 6)
1 UcnbITaHne nsonaumm mexay asamu (B, r) TpexdasHoro TpaHcopmaTopa
C NArMCTBPXHEBbIM MATHUTONPOBOAOM U HE3aMKHYTOI B TpeyronbHUK o6moTkoi HH

[A.2.1.4 BO3MOXHO MCMbITaHWE U30NALUN OTHOCUTENBHO 3eMIN OAHOBPEMEHHO ABYX ha3 TpexdasHblX CUI0BbIX

TpaHchopmaTopoB no cxeme pucyHka [A.2.5.
[A.2.1.5 VicnbiTaHne n3onsumm TpexdgasHbiX CUI0BbIX aBTOTPAHCOPMATOPOB C HEPA3BETB/IEHHOW MArHUTHON cu-

CTeMoii pekoMeHAyeTcs MPOBOAMTL NMOGasHo No cxemam pucyHka JA.2.6.
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T B
PucyHok JA.2.4 — Moda3Hoe ncnbiTaHne M30NALUN OTHOCUTENIBHO 3eMn (a) PucyHok A2.5 — OaHOBpeMeHHOe
W ucnbiTanne nsonayun mexay dasamu (6) TpexdasHoro TpaHcthopmatopa ¢ ucnbiTaHne U30NSLUN OTHOCUTENTBHO
NATUCTEPXNEBLIM MarHUTONPOBOAOM U 3aMKHYTO B TpeyronbHUK 06MOTKOW HU 3eMnn kpaiiHux pas Au C

TpaHcdopmaTopa

PucyHok JA-2.6 — MochasHoe ncnbiTaHne TpexobMOTOYHOro aBToTpaHchopmaTopa

[A.2.1.6 VcnbiTaHne nsonauumn TpexdasHbiX CUI0BbIX aBTOTPAHCOPMaTOpPOB C Pa3BETB/IEHHON MarHUTHON cu-
CTEMOi1 pekoMeHAyeTCsi MPOBOAUTL aHANOMMYHO UCMbITAHNIO ABYXOOMOTOUHbIX TpeXasHbIX CUNOBbLIX TpaHchopMaTopoB
cornacHo pekomeHgaunsam JA.2.1.3. npy 3TOM HanpsHkeHWe KOMMYTAaLMOHHOTO MMMNY/bCa MOXET 6biTb MPUMIOXKEHO K N-
HeliHoMy BbIBOAY 06MOTKM CH anbTepHaTUBHO NPUIOXEHUIO K IMHEHbIM BbiBOAAM 06MOTOK BH nnaun HH.

AA.2.1.7 Mpwn ucnbiTaHUN BHYTPEHHER n301aummn TpexdasHbiX CUI0BbIX TpaHchopMaTopoB AonyckaeTcs ycuneHve
BHELUHel n3onauun, Hanpumep, 3a cYeT 3KPaHNPOBAHUA NOTEHLMabHbIX YacTeil BBOLOB HA BPEMS UCNbITaHWA.

[OA.2.1.8 INA WUCKMNOYEHUS NOMEX OT KOPOHbI MPU U3MEPEHUN YaCTUUYHbIX PaspsAfoB Ha BBOAbI UCMbITbIBAEMOro
TpaHcthopmartopa (peakropa) pekomeHayeTcs ycTaHaB/MBaTh 3/1eKTpocTaTMYeckne akpaHbl. Bbi6op akpaHOB — cornacHo
OA.4.1.

[OA.2.2 OchopMmeHne pe3ynbTaToB UCMNbITAHUNA

PesynbTathl ncnbiTaHWii TpaHcopmaTopa KOMMYTaLMOHHBIM UMAYbCOM OPOPMAAIOTCA NPOTOKO/IOM UCAbITaHWIA.

MpoToKOoN UCNbITaHW [OMKEH cofepXaTb:

- TUM UCMbITYeMOro o6bekTa n ero HOMVHasIbHY0 MOLLHOCTb;

- HOMMWHasbHble HanpPsHXXEeHWUs, YNCN0 BUTKOB N CXEMbl COEANHEHNS 0OMOTOK:

- HOMWHAa/IbHYIO UHAYKLNIO;
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- TOK XO/I0CTOrO X0fa W NOTEPU XO/OCTOr0 X0Aa NPYU HOMVUHANILHOM HaNPSXEHNUU;

- HanpsKeHne KOpPOTKOro 3aMblKaHWs;

- CXeMy UCMbITaHWA UCMbITYEMOro 06bEKTa € YkasaHMeM napaMeTpOB BbICOKOBO/IbTHON CXEMBbI, CXeMbl U3MePEHNsI
BbICOKOTO HaNPSXeHNs;

- MONIOXEHUs Mepek/oYaloLLero yCTpoicTea npu UCMbITaHum;

- CXeMbl ocuunnorpadmpoBaHusi Toka HeiTpanu;

- aTMocgepHble YCM0BUS UCTbITAHUIA;

- OCLMNIOrpaMMbl OMOPHbIX UMMY/IbCOB HAMNPSXEHUst 1 COOTBETCTBYIOLLENO UM TOKa HelTpanu;

- OCLM/I0TpaMMbl MMMy 1bCOB HOPMUPOBAHHOTO UCMbITATENILHOTO HAMPSKEHUS 1 COOTBETCTBYIOLLErO UM TOKa HeATpasn.

OA.3 VicnbiTaHne NMHERHbIX BbIBOAOB KPAaTKOBPEMEHHbLIM NepeMeHHbIM HanpsXXeHnem

[A.3.1 CxeMbl ucnbiTaHui

[A.3.1.1 TMpu ncnbiTaHUM KPATKOBPEMEHHLIM NEPEMEHHbLIM HaNpPsXXEHUEM JIMHEWHbIX BbIBOAOB 0GMOTOK CUT0BbIX
TpaHcopMaTopoB C HEMOJTHOW M30Nsumneli HeliTpanu cxema WUCNbITaHNA BblGUpaeTcs TakuM 06pa3oM, YTOObI UCbITaTbh
N0 BO3MOXHOCTU OAHOBPEMEHHO C/iefyloLne NpoMexyTKu;

- MeXAy NMHeliHbIM KOHL,OM BbiCLero HanpsbkeHuns (BH) n semneil;

- MexAy NMHeHbIM KOHUOM BH 1 6anmxaiwmmm kK Hemy Taukamu coceHnX 06MOTOK Hu3LWwero HanpsxeHns (HH) n
cpefHero HanpsxeHus (CH). HopmanibHO 31eKTPUYECKN He COeANHEHHbIX C 06MOTKo BH;

- MexAy NnHeliHbIM koHUoM CH 1 3emneil — B cnyyae aBToTpaHchopmaropa u TpexobMoTouHOro TpaHcopmaro-
pa c o6moTKoi CH knacca 110 kB v BblwE;

- MexXAy NMHeliHbIMM KoHLamMmn cocegHnx a3 BH. pacnonoxeHHbIX CHapyXu Apyrnx 06MOTOK.

[A.3.1.2 VcnbiTaHne TpaHCopMaTopoB HanpshkeHneM, UHAYKTMPOBAHHbLIM MOHOCTLIO UM YACTUYHO B UCMbITbIBAEMOM
TpaHctopmaTope, pekoMeHAyeTcs NPOBOANTL NOhasHO C UCMOIb30BAHWEM OAHON U3 CNeayIoLLNX CXEM I NX COYEeTaHUs;

- C 3a3eM/IEHMEM NMHENHbIX BbIBOAOB BH HeucnbiTbiBaeMbix a3 (pucyHok JA.3.1);

- C 3a3eMsieHneM HeiTpanu o6MoTkm BH (pucyHok A.3.2 n JA.3.3);

- C NPWUIOXEHNEM K HEATpany NOAMNOPHOIO HANPSKEHUS OT BHELIHEro UCTOYHMKA (pUcyHkn OA.3.4 n JA.3.5):

- C MPUIOXEHNEM K HeATpanu nofnopHOro HanpsKeHUst OT O4HON M3 06MOTOK UCMbITbIBAEMOTO TpaHcdopmaTopa
(pucyHok JA.3.6);

- C 3a3eM/IeHNeM fINHeliHbIX BbiBOJOB 06MOTkM CH HeucnbiTbiBaeMbIX dhas (pucyHok [JA.3.7) B cnyvae ncnbiTaHns
TpexdasHbix aBToOTpaHchopmaTopos.

Cxewmbl pucyHkoB JA.3.1. A.3.2 n JA.3.3 pekoMeHAyTCA A4NS ABYX, UM TPeX06MOTOUHbIX TpaHchopmaTopoB 6e3
aBTOTpaHcopmaTopHoii cBs3n BH—CH.

Cxembl pucyHkos AA.3.4. AA.3.5 n 1A.3.6 npurofHbl Takke n N8 aBToTpaHcopmMaTopoBs, cxemMbl pucyHkos [1A.3.4
n [A.3.7 — TonbKO ANA aBTOTpaHCOpPMaTopoB.

Mpn ncnbiTaHUM PpeKOMeHyeTCA NPUMEHSTb CXEMbl C MaKCHManbHO BO3MOXHOI KpaTHOCTbIO BO3GYXAeHus, T. e.
60 6e3 NOANOPHOrO HaNPSXXeHUSA B HeWTpann, NM60 NP MUHUMaNbHO BO3MOXHOI BE/IMYMHE 3TOr0 HanpshxkeHus. B no-
cnefHeMm ciyyae pekoMeHAyeTCs N0 Mepe BO3MOXHOCTU Mo/ly4aTb NOANOPHOE HanpshkeHue oT 0AHOI M3 06MOTOK MCMbI-
TbiBaemoro TpaHccopmaropa (cxembl pucyHkos JA.3.1. 1A.3.6 n JA.3.7). lonyckaeTcs NPUMEHEHWNE U APYTUX CXeM, ecin
370 TpebyeTca No YCNOBUSIM UCTbITAHWIA.

PucyHok JA.3.1 — Modpa3Hoe ncnbiTaHre TpexdasHoro TpaHcopmaTopa
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m

PucyHok JA.3.2 — lModhasHoe ncnbiTaHne PucyHok 1A.3.3 — OfgHOBpeMeHHoe PucyHok JA.3.4 —
TpaHcdokaTopa € NATUCTEPXHEBLIM ucnbiTaHne kpaiiHmx a3 A u C WcnbiTaHne ogHodasHoro
MarHMTONpOBOAOM M He3aMKHYTO B (ncnbiTaHne cpepHeit hasbl B — aBTOTpaHcopmaropa ¢
TpeyronbHUK 06MOTKOW HU3LLEro HanpshkKeHus no cxeme pucyHka 1A. 3.5 unm NOANOPHBLIM HarnpsxeHnem
(McnbITaHWe ocTasbHbIX a3 aHaNorMyHo) [A.3.6) B HelTpann
PucyHok 1A.3.5 — VcnbiTaHne dasbl B ¢ nognopHbim PucyHok 1A.3.6 — McnbiTaHne asbl B ¢ nognopom ot
HanpshxeHneMm B HelTpanu 06MOTKM UCNbITbIBAEMOTO TpaHcopmaTopa

PucyHok A.3.7 — WcnbiTaHve dasbl A Tpexo6MOTOYHOro aBToTpaHcopmaropa
(ucnbiTaHMe ocTanbHbIX ha3 aHasiorMyHo)
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[A.3.1.3 Mocne noasHoOro UCNbITAHUS TMHEHbIX BbIBOAOB KPATKOBPEMEHHbBIM NepeMeHHbIM HanpsikeHneM Tpex-
¢hasHbIx TpaHcopmaTopoB TpebyeTcs AONOMHUTENIbHOE UCNblTaHne MexaydasHol U30nALMM HOPMUPOBAHHbBIM Hanps-
XeHuem (Hanpumep, npu TpexdasHom BO36YXAeHun), ecnv npu nohasHoOM UCNbITaHWM pacyeTHOe ucnblTatesibHoe Hanps-
XeHne mexay thasamu 6ygeT MeHee HOPMUPOBAHHOTO 3HayYeHWs. Takoe UcnbliTaHne MexAyMasHoN N30NALUN NNHERHbIX
BbIBOZ,0B MOXET ObITb COBMELLLEHO C UCMbITAHNEM ANNTE/bHBIM NEePEeMEHHbIM HanpskeHVeM ¢ M3MepeHneM NHTEHCUBHO-
CTW YaCTUYHbIX PaspsafoB Npu YC/OBUKU, YTO HanpsikeHne MoBbILEHHOTO YPOBHSA COCTaB/IAET HE MeHee WCMblTaTteIbHoro
nepeMeHHOro HanpsHXeHns A8 MexaydasHoi n3onsauun, geneHHoro Ha J3.

[A.3.1.4 Tpu ncnbiTaHUAX BO n3bexaHne onacHbIX 4151 U301SALUN 3N1EeKTPOCTaTUYECKMX NOTEHLMAN0B Ha 06MOTKax
HU3LWMNX HaMPSHKEHUA 3TUM 06MOTKaM JO/KeH ObiTb COOGLLEH MOTEHUUan 3emau.

[ns atoro 3asemnsaeTca cpefHAs Touyka 06MOTku HH nnm cpefHsas Touka nuTarolieil 06MOTKM NPOMEXYTOUYHOrO
TpaHcopmartopa (pucyHkn JA.3.2, 1A.3.3 n JA.3.5).

OpHaKo ecnn NnHeliHbI KoHel, 06MoTkM BH ncnbiTbiBaeMoro TpaHcopmaTopa pacnosioXeH reoMeTpuyecku Ha ee
KOHLe, TO 3a3eMsfeTcs KoHel, 06mMoTkn HH. npoTueonexawuii nuHeiiHomy koHLy BH ncnbiTbiBaemoii pasbl. Mpu ucneita-
HUKM aBTOTPaHC(OpMaTopOB 3a3emMsieTcss KOHel, 06MOTKM HH. npoTuBonexalmii nuHeliHomy KoHuy CH ucnbiTbiBaeMoii
dhasbl (pucynkn AA.3.4 n JA.3.7).

KoHel, 06M0Tkn HH 3a3emnseTcs Takxe B ciyvyae, ecnu ata 06MoTKa UCNob3yeTca AN CO34aHnsA NOANOPHOro Ha-
npsixeHuns B HeitiTpanu BH (pucyHok [A.3.6).

[A.3.1.5 MNpwn ncnbiTaHMn TpaHchopmMaToOpoB C paclyenneHHbIMu o6MoTkamMu HH Bo36yxaaeTcs ofHa 13 ee yacTteit,
oCTas/lbHbIM €e YyacTsiM coobLyaeTcs noTeHuuan 3eMau NyTem 3asemsieHns OAHOr0 U3 BbIBOAOB KaxAol n3 yacTeid. Mpu
OiNHAKOBOM HOMMHA/IbHOM HanpskeHun yacTteit (HH1 n HH2) o6mMoToK 06e YacTn 06mMoTkn HH gonyckaeTcsi coeiMHATb
napannenbHo, Npu 3TOM 3a3eMmseTca KoHel, 06MOTkM HH. npoTuBonexalymnii nnHeliHoMy koHLy 06MOTkn BH ucnbiThiBa-
emMoii chasbl.

[A.3.1.6 ns Tpexo6MOTOUHbIX CUI0BbLIX TpaHcopmaTopoB 6e3 aBToTpaHcopmMaTopHoli CBA3WM 06MOTOK MC-
nbiTaHNe N30MALMN MeXAY TNHERHbIM KOHLLOM 06MOTKM BH 1 6nnxaiwnmm K HeMy Toukamu cocefiHelt 06MOTKM, pac-
NOJIOXEHHOW Ha TOM Xe CTepXHe marHuTonpoeoga TpaHcopmaTopa U HOpMasbHO 3N1EKTPUYECKN HE COefMHEHHOW
c o6MoTKO BH. gonyckaeTcs MpoBOAMTL OTAENbHO OT UCMNbITAHUSA M30MALMW NIMHENHOTO KOHUa BH oTHocuMTenbHO
3eM/un.

AA.3.1.7 AnA 3awmTbl UCNbITbIBAEMON M30MALUN OT C/yYaiHOTO YPEe3MEePHOro MOBbILWEHNA HanpskeHus napan-
NenbHO UCNbITbIBAEMOMY 06bEKTY pekoMeHAyeTCs NMpUCcoeAnHATbL Yepe3 PesncTop LapoBoi paspsAfHUK C NPOGUBHLIM
HanpshkeHnem, paBHbiM 115— 120 % HOPMWPOBAHHOIO UCMbLITATENILHOIO HaNPsXXeHus. Mpu UCnNbITaHUAX C U3MEepPeHnem
WHTEHCMBHOCTU YaCTUUYHbIX Pa3psafoB 3alyUTHbIV LWapoBOi pa3psAfHUK PEKOMEeHyeTCsa NPUCoeAnHATL napansensHo 06-
MoTke HH uncnbiTbiBaEMOro TpaHchopmaTopa Ui He NPUCOEfUHATL BOOOLLE.

[A.3.2 OcpopMmeHne pe3ynbTaToB UCNbITAHUNR

B npoTokonax TWNOBbLIX W NPUEMO-CAATOYHbIX UCMbITAHWA N3onAuMKM TpaHcdhopmartopa Wan peakTopa kpaTkoBpe-
MEHHbIM NepeMeHHbIM HanpsXXeHNneM AO/KHbI 6bITb NpeAcTaBieHbl:

- CXeMbl cCoefjuHeHnss 06MOTOK UCMbITbIBAEMOrO TpaHcopmarTopa npu noasHoM UCbITaHUN:

- MOMIOXEHUS NepeknoYatoLLero ycTpoiicTea npy UcnbiTaHnu:

- KpaTHOCTU BO36YX/[AeHWs, pacyeTHble N N3MepPeHHble 3HaYeHN NCMbITaTebHbIX HANPSHXKeHN OTHOCUTENbHO 3eM-
M v mexay asamu;

- pe3ynbTaTbl U3MEPEHNUA YaCTUYHbIX PaspsafoB, eciv 3TN U3MePEeHUs NPOBOAW/IUCH.

OA.4 VicnbiTaHNA ANUTENbHbIM NEPEMEHHbIM HaNPsXXeHNeM C U3MepeHneM UHTEHCUBHOCTMU YaCTUYHbIX

paspsapfos

OA.4.1 SkpaHupoBaHue AN CHUXKEHUA YPOBHSA NOMEX OT KOPOHbI

C Lenblo CHUKEHNA YPOBHSA NOMeX OT KOPOHbI, BO3HMKalOLLLEl Ha MeTa/i/IMYeckux YacTax TpaHcopmaTtopa, Haxo-
OAWNXCA NOJ, BbICOKMM 3/1IEKTPUYECKUM MOTEHLMAIOM, Ha He3a3eMJ/IEHHbIX MeTasl/IMYeCcKux ysnax v aeTansax ucnbitaresb-
HOW YCTaHOBKM W Ha 3a3eMJIEHHbIX METa/I/INYecknx y3nax u getansix ¢ ocTpbIMU KpOMKaMu Heo6X0AMMO ycTaHaBNUBaTh
3/1eKTpOCTaTUYECKNE IKPaHbl HA BCE 3/1IEMEHTbI 1 Y3/bl KOHCTPYKLWUM UCAbITATENbHON YCTAHOBKM, ABASIOWMNECA UCTOUHN-
KOM KOPOHbI.

Ha BepxHI0l0 YacTb UCNbITaTebHbIX BBOAOB UCMbIThIBAEMOrO TpaHcopmaTopa Heo6xo4MMOo ycTaHaBIMBaTb 3M1ek-
TpocTaTuyeckne akpaHbl, obecrneumBalolie OTCYTCTBME KOPOHbI MPWU MCMAbITaTENIbHOM HanpsxkeHun. PekoMeHayemble
pasmepbl 3/1EKTPOCTATUYECKUX IKPAHOB B 3aBMCUMMOCTY OT Knacca HanpshXXeHus UCNbITbiIBaeMOro TpaHcopmaropa npu-
BeAeHbl B Tabnuue JA.4.1.

[flonyckaeTca Ha BBOAbl TpaHChOpMaTOPOB KNaccoB HanpsxeHuii 4o 220 KB BKNIOUNTENBHO yCTaHaBIMBaTb a/1ek-
TpocTaTuyeckne skpaHbl TOponaanbHON PopMbl, ecriv obecneunBaeTcs OTCYyTCTBME KOPOHbI NPW UCTbITATE/IbHOM Hanps-
XeHuu.

PaccTosiHne Mexnay 3/1eKTpocTaTMyecKuMn 3aKkpaHamy COCefHWX BBOLOB TpexdhasHbiX TpaHcthopMaTopoB (Unwu
ofHoasHbIX TpaHChopMaTopoB C AByMS 1 60/1ee BbIBOAAMU 0GMOTOK BbICLLENO U CPpeHEro HanpsheHuit) AoxHO obe-
cneynBaTb JOCTATOYHYIO 3/IEKTPMYECKYI0 MPOYHOCTb NPU UCMbITATE/TbHOM HanpsHKeHWW. PacCTOSHNA OT yCTAaHOB/IEHHbIX
Ha BBO/bl UCMbITbIBAEMOrO TpaHcopmaropa 3/1eKTPOCTaTUYECKUX 3KPAHOB [0 NOCTOPOHHMX OKPYXaloLWnx npegmeTos u
KOHCTPYKLMI fOMKHBI COCTaBNATb He MeHee 150 % OT BbICOTbI BBOJA.
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Tabnuuya [AA.4.1 — PekomeHayeMble pa3mMepbl 3/1EKTPOCTATUYECKUX IKPAHOB U COEANHUTENbHbIX LUNH

[vameTp cihepb! 3/1EKTPOCTATUYECKOTO 3KPaHa,

Knacc HanpsbkeHus. «B [JvameTp coeaMHUTENbHBIX LK. MM

MM
110 500 —
150 750 60
220 750 100
330 1000 150
500 1800 250
750 2500 300

[lonyckaeTcs He 3aKpblBaTb 3/1€KTPOCTATUYECKNMU IKpaHaMKU MeTa/lIndeckne 3a3emseHHble npeameTsl, ecnu obe-
creynBaeTCcsa HafeXxHoe N3MepeHne MMHUMasIbHOTO 3HaYeHNs KaxyLerocs 3apsja 4acTU4YHbIX pa3psfoB, yCTaHOB/IEHHO-
ro CTaHAapTOM UK TEXHUYECKMMM YCNOBUAMU Ha TpaHchopmarop.

C Ue/bio CHUXEHNS YPOBHSA NMOMEeX OT KOPOHbI K BBOAAM BbICLLETO U CPeAHEr0 HaNpsXXeHU NCNbITbIBAEMOro TpaHc-
dhopmaTopa coefjuHNTENbHbIE LWNHBLI HEe NPUCOefUHATCA. B cnyyae HE06X0AMMOCTU NPYMEHEHNSA COEUHUTENbHbIX LUVH
(HanpvMep, NpU NOAK/IOYEHNN COEANHUTENIBHOTO KOHAEeHcaTopa) pasmMepbl NONEPEeYHOro CeYeHN 3TUX WKH He JODKHbI
6bITb MeHblUe NpuBeAeHHbIX B Tabnuue AA.4.1.

[A.4.2 Nokaunss UICTOYHUKOB YaCTUYHbIX Pa3psA0B N0 MeTOAY rpajyMpoBOYHON MaTpuULbl

[na nokauum YacTUYHbIX PaspsfoB HEOOXOAUMO MOAKMOUNTL U3MEPUTESIbHbIE 3/IEMEHThI K KaX[0MYy 13 BblBOJOB
06MOTOK MCNbITbIBAEMOr0 TpaHcopmaTopa Wan UcnbiTbiBaemMoi asbl. 1S NOAKNOYEHNA U3MEPUTEsTbHbIX 3/1IEMEHTOB
K BbIBOAM, HaxoAsAWMMCS NPU UCMbITAHUAX MO BbICOKMM Hanps>keHuem, cnefyeT UCNoJb30BaTb €MKOCTb BBOJOB WK
OTAeNbHble COefMHUTENbHbIE KOHAEHCATOPbI.

B HeiliTpanb ncnbiTyemblx 06MOTOK U B LieMNb 3a3eM/IEHNSA BbIBOLOB UCMNbITbIBAEMbIX 06MOTOK, KOTOpbIE MPW UCMbI-
TaHWAX 3a3eMIATCSA, BKOYAOTCS U3MepuTesibHble 31eMeHTbl, NpeAcTaBAaoLWne co60oi pe3ncTopbl C akTUBHLIM CONPO-
TUB/IEHUEM [OCTATOYHOM MOLHOCTU UK UHAYKTUBHOCTH 3HaYeHnem 200— 300 MKIH.

Mepep npoBeAeHNeEM fOKaL MK YaCTUYHbBIX pa3psAgoB COCTaBASAIOT rpajynpoBOYHYI0 MaTpULy nogaveli 3BeCcTHOro rpa-
[yVPOBOYHOTO 3apsfa OTHOCUTE/IbHO 3EM/IN Ha BCE BbIBO/bl UCMbITbIBAEMOro TpaHcdopMaTopa noovepesHo 1 3anncbiBaloTcs
nokasaHua NpubopoB A5 N3MEPEHUA KaxyLLierocs 3apsafa YaCTUYHbIX paspsioB Ha KaXA0M N3MEPUTESIbHOM 3/1IeEMEHTE.

pafyvpoBOUYHbI/ 3apsif MOXeT NofaBaTbCsl Takke MeXAy BbiIBOAAMMU UCMbITbIBAEMOro TpaHcopmartopa.

B pesynbtate usmepeHuii nofyyaloT rpagyMpoBOYHy0 MaTpuLly, KOTopas ABASETCA OCHOBON AN aHanusa pesysb-
TaToB U3MEPEeHWii Npyu NpPoBeAEeHUN UCTbITaHW TpaHcopmaTopa € Le/lbio /T0KaLMM YacTUYHbIX Pa3psioB.

CpaBHMBasi COOTHOLWEHUA KaxyLerocs 3apaja 4acTUYHbIX paspafoB Ha pasHbiX U3MePUTESbHbIX 3/1eMeHTax, Mno-
NIyYEHHbIX NPU /TOKaLUM YaCTUYHbIX Pa3psafoB, C COOTHOWEHUAMM Ha U3MepUTENbHbIX 3/IeMeHTax rpagynpoBOYHOR Ma-
TpULbL. OnpeAensaT MECTO UCTOUYHMKA YaCTUYHbIX Paspaaos.

ECAn MCTOYHUK YaCTUYHbIX pa3psifjoB HAXo4WUTCA B M30/ALMM BBOAA BbICOKOTO HanpsXeHus, TO rpagynpoBOYHbI
UMMNYNbC NoJaeTcs Mexay BEPXHUM BbIBOLOM U U3MEPUTESIbHLIM BbIBOAOM 3TOr0 BBOAA.

B kauecTBe mpuMmepa HWXe npefcTas/ieHbl pesynbTaTbl 10KaLMM YacTUYHbIX pa3psfoB B U3onaummn TpexdasHoro
TpaHcopmaTopa. Cxema nsmMepeHuii YacTUUHbIX pa3psafoB npuBedeHa Ha pucyHke A.4.1.

PucyHok [1A.4.1 — Cxema N3MepeHuii YaCTUUYHbIX pa3psLoB
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Pe3ynbTaTthl U3MEPEHUI YaCTUYHbIX Pa3paA0B 1 rpafyvpoBoYHas maTpuua npusegeHsl B Tabnuue AA.4.2. Tpagyu-
poBOYHaA mMaTpula cocTasnanack npu nogaye 3apsaga 500 nkn.

Ta6nuuya [AA.4.2 — [pagympoBOYHAs MATPULA M pe3y/ibTaTbl U3MEPeHUii YacTUUHbIX pPa3psifoB

MokasaHns npm60pa Ha n3MepuTesibHbIX 31emeHTax. nkn
MpunoxeHve HanpsxeHna

RL R2 R3 L
B — 3emnsa 5 500 5 20
N — 3emnsa 26 1 26 500
HH — 3emnsa 13 5 13 90
McnbiTaHne 4NUTENbHBIM NEPEMEHHbIM 30 8 30 200

Hanps>XXeHnem

CpaBHuBasi pesy/bTaTbl U3MEepPeHUii YacTUUHbIX Pa3psfoB NpU AAUTENIbHOM UCMbITATENIbHOM HAaNpsKeHUW C rpa-
LYMPOBOYHOW MaTpuueil, MOXHO 3aMeTUTb, YTO COOTHOLUEHWE MOKa3aHWii npubopa Ha U3MEPUTENIbHLIX 3/IEMEHTax npu
UCMbITAHUAX 6/IM3KO K COOTHOLLEHWIO NOKa3aHUil Npu nogave rpasyvpoBOYHOr0 MMNynbca Ha HH UCMbITbIBAE@MOro TpaHc-
thopmaTopa. Mpu ucnbITaHMsAX 06MOTKA He BO36YXAanacb CUMMETPUYHBIM HaNPSXKEHUEM, NO3TOMY AA BbISICHEHUS, HA
KaKkom 13 OTBOAOB BO3HMKAeT paspsif, OTBOAbI NooYepesHO 3a3eMIsnuch. MNpu 3a3emMneHnn oTBoga 6 nokasaHus Nnpueo-
POB HE U3MEHSNNCH, MPY 3a3eM/IEHUM 0TBOAA Y — PE3KO YMEHbLIANUCL. TakimM 06pa3om 6bif10 YCTAHOB/EHO, YTO Pa3psg
HaxoAuTcsi B paiioHe 0TBOAA Y 06MOTKM HH.

[A.4.3 OchopmneHne pe3ynbLTaToB UCMbITAHUN

PesynbTaTthl U3MEPEHNIA MHTEHCUBHOCTM YaCTUUYHBIX PaspsfoB cnedyeT opopMaATL NPOTOKO/IOM. B npoTokone unc-
NbITAHWIA AOMKHBI ObITb NPUBEAEHbI:

- CXeMbl COeAMHEHNs 06MOTOK UCMbITLIBAEMOr0 TpaHcopMaTopa npu UCMbITaHuu;

- TMOMOXEeHNs NepekYaloLLero ycTpoiicTea npy UCnbITaHnu:

- KpaTHOCTW BO3BYXAEHWUS, pacUeTHblE UM U3MEPEHHbIE 3HAYEHUSI UCMbITATENbHbLIX HANPSXEHWA OTHOCUTENBHO
3eMnn u mexay asamu;

- pesynbTaTbl N3MEPEHNS YACTUYHBIX Pa3paLoB no opmMe Tabamubl JA.4.3.

Ta6bnuuya [A.4.3 — dopma gns npeactaBneHns pesybTaToB N3MepPeHNs MHTEHCUBHOCTM YaCTUYHbIX pa3psaaoB

HanpsvkeHue M3mepeHHas MHTeHCMBHOCTL YP. nKn
_ AnvTens- OTHOCUTE/Tb-
3Tan ucnbitaHus Cryneib Ha HOCTb Bbl- HO 3eM/n. «8 daza A dasa 8 daza C
NpsHkeHNst
OepPXKN
BH CH BH CH BH CH BH CH
Pernctpauus
hOHOBOr0 YpoBHA UP 0.4U"v3 —
A0 ncnbiTaHns
1.24*>3 1 MUH.
Mogbem A0 HanpsxXeHus
NOBbILIEHHOrO YPOBHA U 5 MMH.
% I (cornac-
uny HO 11.3.2)
CHwxXeHune go anutens- 0
HOMO HanpsXeHusa y » y *
ym 5 MUH.
yr 10 MUH.
Bblgepxka gMTensHoro yr 15 mutH.
HanpshxeHusa U Ut 20 MUH.
yr 25 MyH.
yr 30 MUWH.
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OkoHuaHve Tabnuubl JA. 4.3

HanpsxeHue N3mepeHHaa nHTeHCUBHOCTL YP. nKn
Anutens- OTHOCUTENb-
C -
3Tan ucnblTaHus ;y::{:::ﬂa HOCTb Bbl- HO 3eMNu. KB ®daza /1 ®aza B d®aza C

P AepXKN

8H CH BH CH BH CH BH CH
Yan 35 MUH.
Unn 40 MUH.
Bbigepxka 4MTesIbHOro "oan 45 MuH.
HanpsxeHua Yan 50 MUH.
yan 55 MUH.
Yan 60 MUH.
CHuxXeHve 1 MUH.

Pervnctpauusa cdoHoBoro
ypoBHa YP nocne wuc-
nblTaHnA
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Mpunoxexune OB
(cnpaBoy4HOE)

OpuruHanbHbli TEKCT nonoxeHnii MIK 60076-3:2013, KOTOpble NPUMEHEHbI
B HacToAlW,eM cTaHAapTe C U3SMEHEHWEM UX COAEpPXaHUA AN yyeTa TEXHUYECKUX 0COBeHHoCTel
o6beKkTa cTaHgapTulaummn, npuHATLIX B Poccuiickoii ®epepayunn

AB.1 BBepaeHue

YPOBHM U30/5ILMN W UCNbITAHUA 3/TEKTPUUYECKO NPOYHOCTU M30NALMK, YCTAHOB/IEHHbIE B HACTOSALLEM CTaHAapTe,
NPUMEHUMbI TONIbKO ANSt BHYTPEHHER n3onauun. HecmMoTps Ha 04eBUAHOCTbL TOTO, HTO 3HAYEHUS HOPMUPOBAHHBIX UCMbITA-
TE/bHbIX HANPSXXEHWI, KOTOPbIE YCTAHOBMEHbI ANA BHYTPEHHEH n3onauum TpaHcopmaTopa, Takke fOKHbI paccMaTpu-
BaTbCS Kak OPUEHTUP ANSA ero BHEWHe U30NALMKM, 3TO MOXET U He 6GblTb CNpPaBeAIMBO BO BCEX cryyasx. [oBpexaeHue
HecamMoBOCCTaHAB/MBAKLLENCS BHYTPEHHE N30M15LNMN SBNSETCS KATACTPOMUUYECKUM U. KK MPaBUIO, NPUBOAUT K BbIXOAY
TpaHcchopmartopa 13 CTpos Ha AINTeNbHOEe BPEMS, B TO BPEMS Kak NEpPeKpbiTUE BO BHELIHEN W30MALUN MOXeT npuse-
CTU NWWb K KPATKOBPEMEHHOMY MPEPbIBAHUIO 3HEPTOCHAGXEHUS, HE NPUYMHAS HENONPaBUMbIX NOBPEXAeHNA. Mo 3Toi
NPUYMHE MOXET C/YUYUTbCA TaK. YTO ANS1 BHYTPEHHEN U30MALMUN C Liefbio NOBbIWeHNs 6e30MacHOCTW 3aKkas3uyukoM ByayT
yCTaHOB/IEHbI 60/IEB BbICOKME YPOBHU UCMbITATENbHBIX HANPSKEHWIA, YEM AN BHELHEN N30NALUn APYTMX KOMMOHEHTOB B
cucteme. B cnyyae, Korga NnpuHATO Takoe OT/MYMe, pa3Mmepbl BHELHUX BO3AYLUHbIX MPOMEXYTKOB A0/IXHbI GbITb CKOPPek-
TUPOBaHbI. YTO6bLI MO/THOCTHIO COOTBETCTBOBATL TPEGOBAHUSAM UCNbITAHUI BHYTPEHHEW N30NSLNN.

A6.2 O6wure nonoxeHns

Temnepatypa W30/ MOHHOI CUCTEMbI BO BPEMS UCMbITaHWI foMKHa 6bITb He MeHee 10 °C. npu aTOM TeMnepaTypa
MOXeT ObITb Bblle, YeM yYka3zaHo B MK 60076-1.

0B6.3 Han6onbliee paboyee HaNPsHKEHNE U HOPMUPOBAHHbIN YPOBEHb U30ALNM

3HaueHne HanbosnbLiero paboyero HanpsxeHns anekTpooGopyaosaHus Uti p (cM. pasgen 3) yCTaHOBNEHO Kak Ans
NIVHEHOro KoHUa, Tak 1 AN HeliTpanu kaxaoi o6MoTku, cM. M3IK 60076-1.

Mpasuna Ana ucnblTaHuii 3N1eKTpPUYecKoii NPOYHOCTN U30AALMUM 3aBUCST OT 3HaueHns UHf). B cnyyas npoTueopeunii
MeXAy OTAENbHbIMU NpaBuiamMn UCNbITaHUi pasnnyHbIX 06MOTOK NpaBuno ANs 06MOTKM ¢ Hanbonbwum UHDcneayet
NPUMEHATb KO BCeMy TpaHcopmMaTopy.

[B6.4 Mpumepbl cTaHAAPTHOrO cCoKpaL,eHHOro o603HaYeHNsa ypoBHeR n3onayum

Mpumep 1

TpaHcthopmaTOp C HOMUHANBbHBIM HANpsAXeHnem o6MOoTOK 66/11 kB: o6moTka BH umeeT UMp- 72.5kB.
o6bmoTka HH - UMf/ = 12 kB; 06e 06MOTKMN C NOSTHON N30NsILMeE HeA T panu coejUHEHbl e 3Be3y: Ha Tabnnuke
[O/MKHO 6bITb yKasaHo:

BH UM 72,5/ Mr'n 325/ KN4 140 kB

HH UHp 12/ Mrn 75/ KNY 28 kB

Mpumep 2

O6moTka BH. nuHeiHbili BbiBOA: UH, = 245kB: 06MOTKa coefjuHeHa B 3Be34y, HOMUHa/lbHOE HanpshkeHne
220kB:

O6moTka BH. HeliTpanb: Uhp = 52 kB:

O6MoTKa CH. nuHeiiHbIli BbiBOA: UMp = 72.5 kB; nonHasa usonsauma, obmMoTka coefnHeHa B 3Be3gy (Cr'a
He yCTaHOBJIEHO);

O6MoTKa HH. nuHeiHbIli BbIBOA: M= 24 KB; 06MOTKa coeMHeHa B TpeyronbHuk (Cr' He TpebyeTcs).

Ha Tabnnuyke 0/MKHO 6bITb yKasaHo:

BH U, 245/ KW 750/ NI 950/ Cri 1045/ KN4 395 kB

HeWTpane BH U 52/ NI 250/ KNY 95 kB

CHU,p 72,5/ 1IN 325/ KN4 140 kB

HH UHp 24/ NTrKX 125/ KN4 50 kB

0B.5 Tpe6oBaHNUsA K UCMIbITAHUAM 3/1EKTPUYECKON NPOYHOCTU M30NALUN — 06LLME NOMOXEHUS

Tpe6oBaHUs K UCMbITAHWUAM 3MEKTPUYECKOK NPOYHOCTU U30NALMK, & UMEHHO HEOBXOAUMbIE UCMbITAHUS U YPOBHM UC-
NbITaTe/IbHbIX HAMPSHKEHUI, 3aBUCAT OT HAMG0/IbLLET0 PAboYEro HanpsKeHnst 1/(| 06MOTKM BbICLIErO HAMPSXKEHUS Onpeje-
NEeHHoro TpaHcgopmaTopa. Heo6xoauUMble UCNbITaHUS NpuBedeHsbl B Tabnuue 6.1, a koHKpeTHble Tpe6oBaHus — B [16.3.

NMpumeuvaHne — WcnbiTaHWe HaNpPsKEHWEM TPO30BbLIX UMMYNLCOB ABYX U 60/1€€ COEfUHEHHbIX BMECTE Bbl-
BO/IOB SIB/IAETCA CneunanbHbiM UCMbITAHNEM HECKOIbKUX KOHKPETHbIX TUMNOB TpaHcopmaTopoB HesaBuckiMo oT UHp u
NOTOMY A1 HATNSAAHOCTY HE BK/IIOYEHO B TabNMLy.
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Tpe6oBaHUs ¥ KATEropuy UCMbITAHUI 3NEKTPUYECKOW MPOYHOCTU U30AALMM 06MOTOK TpaHCopMaTopoB Npueese-

Hbl B Tabnuue A6.1.

Ta6nuya [B6.1 — Tpe6oBaHUsA 1 KATErOPUMN UCTILITAHNUSA ANEKTPUYECKO NPOYHOCTY N30NALMN 0GMOTOK TPaHCopmaTopoB

Haun6onbwee pa6oyee HanpsxeHue (7Hp

N3onsayns o6MoTOK

McnblTaHne HanpsbkeHneM MoJIHOro rpo3o-
BOrO MMMy/bca /MHeHbIX BbiBOAOB (M)

McnbiTaHne HanpshkeHneM cpe3aHHoro
rPO30BOr0 UMNYNbCa NINHENHbIX BbIBOLOB
(crmy

McnblTaHne HanpshkeHnem rpo3oBoro NM-
nynbca BbiBoga HeliTpanu (TMBH)

McnblTaHne HanpshkeHnemM KOMMYyTaLoH-
HOTO MMMynbca nuHeliHoro BbiBoga (KW)

McnbiTaHne NpuioXeHHbIM KpaTKOBPEMEH-
HbIM nepeMeHHbIM Hanpshkennem (MKMH)

McnbiTaHe HAYKTUPOBaHHBIM KPATKO-

BPEMEHHbLIM NMNEepeMeHHbIM HanpsXXeHnem
(VIKMH)

McnblTaHne ANUTENbHBIM NEPEMEHHBIM Ha-
NpsKeHWEM C U3MEPEHNEM NHTEHCUBHOCTU
YyacTuyHbIX paspsgos (4MH)

McnblTaHne NUHEHOTO BbIBOAA KpaTKO-
BPEMEHHbLIM NepeMeHHbIM HanpsXeHnem
(IKMH)

McnbiTaHne n3onAaunn BTOPUYHBbIX Ll|el'lel7l

(nBLy)

pS72.5 kB

MonHas

Tunosoe

CneuvnanbHoe

CneymansHoe

He npumeHumo

Mpuemo-
ciaTouyHoe

Mpuemo-
cpatouHoe

CneunansHoe3

He npumeHumo

Mpuemo-
caTouyHoe

72.5 xB <|/MpS 170 «B

MonHas

Mpuemo-
caTouHoe

CneuunanbHoe

CneuyunansHoe

CneunanbHoe

Mpuemo-
cpaTtoyHoe

Mpuemo-
cpatouHoe

Mpuemo-
cpatoyHoe3

CneyunanbHoe

Mpuemo-
cpaToyHoe

HenonHas

Mpuemo-
cpaToyHoe

CneuwnanbHoe

CneunanbHoe

CneunanbHoe

Mpuemo-
caToyHoe

Mpuemo-
cparouHoe

Mpuemo-
cpatoyHoe3

Mpuemo-
cpaTtoyHoeb

Mpuemo-
cAaTouHoe

Omp> 170 kB

Monxas
1 HenonHas

He npumeHumo

(BKNIOYEHO B
cru)

Mpuemo-
cato4yHoe

CneuyunansHoe

Mpuemo-
claToyHoe

Mpuemo-
cato4yHoe

He npumeHumo

Mpuemo-
caToyHoe

CneuyunanbHoe

Mpuemo-
ciaToyHoe

a Tpe6osaHusa ucnbitaHma VKMH moryT 6biTb 06beAnHeHbl ¢ TpeboBaHmaMKU ncnoitanusa AMH Takum obpasom,
4yTo6bl TPE6OBANOCH NPOBEAEHNE TO/IbKO OJHOTO UCMbITAHUS.
b [0 cornaweHno Mexay U3rotoBuTesIeM U 3aKka3unkom ucneitanve JIKMH ansa aTtoli kateropumn TpaHcgopmaTo-
POB MOXET 6bITb 3aMEHEHO UCNbITAHVEM HaNPsHXeHNeM KOMMYTaLNOHHOTO MMy bca.

06.7 HopMupoBaHHble UCNbITaTeNbHble HanpshKeHus

YPOBHN HOPMWUPOBAHHBIX UCMbITATENbHbLIX HaHpH)KeHMIZ, onpegensemMbie, ncxoga us Hamb6onbLUero paﬁoqero Ha-

npsxeHns anekTpoobopynosaHna Lkp Ans 06MOTKK, npuseAeHbl B Tabnuue 6.2, Bbibop Mexay pas/iMyHbIMU YPOBHAMMU
ncnbiTaTesbHbIX HaNpsXXeHuii B aToli Tabnuue 3aBUCUT OT YPOBHA BO3MOXHbIX B CUCTEME NepeHanpsikeHuid n BaXXHOCTU
KOHKPETHOW ycTaHOBKW. PekomeHaaunm mMoryT 6biTb HaligeHbl B MOK 60071-1.

Ta6nuuya [Ab.2 — YpoBHM ncnbITaTeNbHbIX HAMPSXEHWN

HavGonbLiee paGo- HanpsbkeHne l_ciaggg):rqur”; HanpsixeHue MpunoxeHHoe nepemMeHHoe KpaTkoBpe-
yee Han ﬂ)KeF:ime MOJIHOTO (PO30BOrO ( gg OBOIO M- KOMMYTaLMOH- MeHHoe HanpsbxeHue (MKMH) nmn kpaTtko-
: P nMnynbca p nyeca HOro MMMNy/bca BPEMEHHOE NMepeMeHHOe HampshkeHvie
I'm*- «B (nrny. 8 (CTVI), kB (KV). kB NHelHoro BbiBoAa (JIKMH). kB
<11 — — — 3
3.6 20 22 — 10
40 44 — 10
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MpoaomkeHne Tabnmubl 6. 1

HanpskeHne
e pato- o SIRCIE e
« nMnysbca nyneca HOTO UMMy/ibca BPEMEHHOE NePeMeHHOe HanpshkeHmne
(rv). «B ), B (KW). kB nvHeliHoto BbiBoga (/IKMH). kKB
7.2 60 66 — 20
759 835 — 20
12 75 83 — 28
95 105 — 28
1105 1211q — 345
175 95 105 — 38
12549 1385 — 38
24 125 138 — 50
145 160 — 50
150° 165a — 50
36 170 187 — 70
2004 2209 — 70
52 250 275 — 95
725 325 358 — 140
3504 3854 — 140
100 450 495 3751 185
123 550 605 4605 230
145 550 605 460a 230
650 715 5409 275
170 650 715 5409 275
750 825 6209 325
245 850 935 7009 360
950 1045 7509 395
1050 1155 8505 460
300 950 1045 750 395
1050 1155 850 460
362 1050 1155 850 460
1175 1290 950 510
420 1175 1290 950 510
1300 1430 1050 570
1425 1570 11751 630
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OkoHuaHve Tabnuubl 6. 1

HanpsaxeHue Hanpsaxehue HanpsaxeHune MpunoxeHHoe NnepemeHHOe KpaTKoBpe-
Han6onbwee pa6o- cpes3aHHoOro
NOSTHOTO rPO30BOTO KOMMYTaLuoH- MeHHoe HanpsxeHue (MKMH) unu kpatko-
yee Hanpsxeuue rpO30BOTO UM-
|'m*_ «B unMmnynsca nynbca HOTo nmnynbca BpeMeHH?e nepeMeHHoe HanpsxeHue
(rn). «B (cruy, B CKW). kB nuHeiHoro sbiBoga (JIKMH). kB

550 1300 1430 1050 570

1425 1570 1175 630

1550 1705 1300° 680

1675a 1845* 1390a —

800 1800 1980 1425 —

1950 2145 1550 —

2050a 2255a 170058 —

2100 2310 16754 —

1100 1950 2145 1425 —

2250 2475 1800 —

1200 2250 2475 1800 —

a OTu 3HayeHna He ykasaHbl B MOK 60071-1:2011 A/151 KOHKPETHOro 3HavyeHus LUHp, HO BKAKOYEHbl NM60 NOTO-
My. 4TO OHV MpeACTaBASAT NPUHATYIO NPAKTUKY B HEKOTOPbIX YacTAX Mupa, 1Mbo MOTOMy, YTO NMPeAcTaBAAlT CO6OA
3HayeHne UCNbITaTesIbHOr0 HanpPs>XXeHUs KOMMYTaLMOHHOIo UMMNYy/bca, CKOOPAVHUPOBAHHOIO CO 3HAYeHWEeM MOJIHOIo
rPO30BOr0 MMMy/ibca.

Bce npuBefeHHble UCNbITaTe/IbHblE HANPSXEHUS COOTBETCTBYIOT HANPSAXEHUAM OTHOCUTENBHO 3EMN.

Ecnu He ykasaHo WHOe, ANA onpefeneHHoro 3HayeHus UHp JOMKHbI GbiTb NPUHATHI 3HAYEHWUA WUCMbITaTesNb-
HbIX HaNpsXeHWi, HavuMeHbluMe W3 NpuMBeAEeHHbIX B Tabnuue A6.2. koTopble NpeAcTaBNsT cO60A MUHUMANbHbIE
YPOBHYW UCNbITATENbHbIX HANPSXeHWiA. B LLlesloM 3HaYeHus, NnpuBefeHHble B kaxol cTpoke Tabnuubl 6.2, aBnsoTcs
CKOOPAMHUPOBAHHbIMU. ECnu AN HEKOTOPOI 06MOTKM 3aKa3uMKOM yKa3aHOo /Mlb HanpsKeHWe MosIHOTo rPo30BOro
uMnynbca, 3HauYeHNs APYrux NCnbiTaTebHbIX HaNpPsHXKeHU A0MKHbI 6bITh ONpegeneHbl No cTpoke Tabnuubl 6.2, co-
OTBETCTBYIOLLE 3TOMY HaNPsKEHUIO NOSIHOTO FPO30BOr0 MMMy bca. 3aKasuuk 4151 KOHKPETHOro 3HaYeHust Gp MoxeT
yKkasaTb /1l060e 3HaYeHne UCMbITATe/IbHOTO HANPSHKEHWS Bbile MUHUMA/IbHOTO MO KaXOMY U3 BUAOB UCMbITAHWA,
npu 3TOM XenaTtenbHO, YTOGbl 3TO BbINN CTAHAAPTHbIE 3HAYEHWUS, XOTS U He 0653aTeNlbHO 3HAYEHNS U3 OfHOI CTPOKM
Tabnuubl 16.2. Ecnn TpebyeTcs 6o/iee BbICOKWI YPOBEHb UCMbITATENbHbLIX HANPSXEHWNA, 3TO AO/KHO 6GbiTb ykasaHo
B 3anpoce U 3akase.

Ecnn npn oco6blx 06CTOATENLCTBAX MUHUMAJIbHbIE YPOBHU, yKa3aHHble B Tabnuue [6.2. Mo MHEHUIO 3aka3uuka
SABAAOTCA CAWLLIKOM BbICOKMMU, TO MOTYT ObITb WCMOMb30BaHbl 3Ha4YeHUs Tabnuubl [6.3. 3HaYeHus, ykasaHHble B Ta-
6nuue A6.3. MoryT 6biTb UCNOMb30BaHbl TOILKO B ClyYae, ec/in Gblan NPUHATLI 0COGble Mepbl NPefOCTOPOXHOCTU ANS
UCK/IOYEHUS NEPEHANPSXEHNIA, NPEBOCXOAALLMX 3NEKTPUYECKYO NPOYHOCTb M30MALMKM TpaHchopmartopa, U 6o Gbinu
3aBepLUeHbl OGLIMPHbIE UCCNe0BaHUs, IMG0 UCNOMb3yeMble 3HAYEeHUA NPefCTaBNsIOT CO60M 3HAYEHNS, NPOBEPEHHbIE
cyuwiecTByloLLeli NPaKTUKOW, NPUMEHUMOW /151 KOHKPETHOI YCTaHOBKM.

Mpumeuyanune — OnpeaeneHHble yCIOBUSA 3KCMyaTauun, 0COBEHHO rAe BK/UeHne TpaHcdopmaTtopa noj
HanpshkeHve OCyLLecTBNAETCA CO CTOPOHbI yAanleHHOro KoHLa kabens unm ANNHHON BO3AYLWHON NMHUKN, MOTYT NPUBECTU
K TSOKeNbIM BO3[eCTBUAM YacTbiX 1 MOBTOPAIOLWMXCA NepeHanpshxeHnii. B Takmx cnyyaax 6o/ee BbICOKME 3HAYEHUS UC-
nbiTaTeNbHbIX HaNpPshKeHWi rpo3oBOro M KOMMYTaLMOHHOTO UMMY/IbCOB W APYTMX UCMbITAHWIA MOTYT 6bITb COrnacoBaHbl
MeXJy M3roToBMTENIeM M 3aka3yuMKoM A5 OTAefbHbIX TpaHcopmaTtopoB. Hanpumep, o6MoTkn ¢ Dp < 1.1 kB moryT
6bITb UCNbITAHbI NPW 3HAYEHUSAX HANPSXKEHWI, COOTBETCTBYIOLMX 06MOTKe C i/ (tp = 3.6 KB. KOHKpeTHasi BONIbT-CEKYHAHAsA
XapakTepucTuka nepeHanps>keHuini SBAsieTCA BaXKHON Npu BbI6Ope Tvna WCNbITaHWi 1 UCNbITaTeNbHbIX HANPSXEHWNA, He-
06X04UMBbIX AN 06ecneyeHns yaoBAeTBOpUTENIbHON paboTbl.

B yacTHOCTW, 3aperucTpvpoBaHbl MOBpexAeHus TpaHcopmaTtopos npu 1/Hp = 36 kB u HWxe B cryyas, Koraa
TpaHcopmaTop KOMMYTUPOBASICS BaKyyMHbIM BbiK/louaTeeM ¢ yfaneHHoro KoHua kabenbHOi NMHUW, NOCKOSIbKY MOTIN
Cyl,ecTBOBaTb YC/I0BNS pe30HaHCa, Bbi3biBalOLWEro NOBTOPHbIE 3aXUraHUsA M NOBTOPSIOLWNECS NepexofHble MPoLecchl.
B HeKoTOopbIX C/ly4asx NoBblLLIEHNE YPOBHA N30NALMN MOXET 0Ka3aTbCsi HeAOCTATOYHbIMU U CieAyeT paccMOTpeTb Apyrue
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MeTofbl, Takue Kak yctaHoBka RC-ueneii. bonee getanbHas uHopmMaums MoxeT 6biTb HalifjeHa B IEEE C57.142:2010 n
poknage CUMP3 12-14 (1984).

Ta6nuuya [AB.3 — YPOBHW MCNbITATENbHbIX HANPSXKEHWIA, UCMOMb3YyEeMble B 0COGbLIX Cly4asx

HanpsxeHnue

HanpsxeHue HanpsxeHue MpunoxeHHoe KpaTKOBPeMeHHOe nepe-
Haun6onbwee pa6o- cpesaHHoro
NOTHOTO rPO30BOT0 KOMMYTaL1OH- MeHHoe HanpsxeHue (MKMH) nan kpaTko-
Yee HanpsxeHue rpo30BOT0O UM-
%>« uMnynbca rrynbca HOM umnynbca BDEMeHH?e nepemMeHHOe HanpsxeHue
(nrun). xB (). k8 (KW). kB nuHeiHoro BbiBoga (JIKMH), r.B
7.2 40 44 — 20
12 60 66 — 28
17.5 75 83 — 38
24 95 105 — 50
36 145 160 — 70
60a 280° 308a 230a 115¢
123b 4501 49514 37504 185ii
1701 55011 60511 460/ 230
6501 7150 55014 2750
245
7501 82514 62011 325
300 850 935 750 395
362 950 1045 850 395
420 1050 1155 850 460
550 1175 1290 950 510

3 37K 3HayeHns He ykasaHbl B MOK 60071-1:2011 ANs KOHKPETHOro 3HavyeHus UHf). HO BKOYEHbI, Tak Kak OHU
npeAcTaBNAlT CYLLEeCTBYIOLLYI0 MPaKTUKYy B HEKOTOPbIX YaCTSAX Mupa.
b OTU 3HayYeHus TpebyoT cneynanbHOro paccMoTpeHns, cm. MK 60071-1:2011.

[06.8 Tpeb6oBaHUA K UCNbITAHUAM OTAENbHbIX TPaHCOPMaTopoB

[06.8.1 NcnbiTaHnA TpaHcopmaTopoB c(Yup< 72,5 kB

[6.8.1.1 Mpuemo-caaTouHble UCNbITaHUA

a) VicnblTaHne NPUNOXEHHbIM KPaTKOBPEMEHHbBIM NepeMeHHbIM HanpskeHnem (MKMH)

VcnbiTaHve NPUIOXKEHHbIM KPaTKOBPEMEHHbLIM MepPeMEHHbIM HanpsXeHWem [AO/HKHO NPOBOAMTLCA MO METOAVKe

cornacHo pasgeny 10 Ha Kaxaoi oTAesnlbHO 06MOTKe TpaHcdopmartopa. McnbiTaTeslbHble HanpshXKEHUs NpUBELEHbI B
Tabnuue 06.2.

MpumeyaHune — T[lpegnonaraercs, YTo TpaHcopmMmaTtopsbl ¢ L/Hp S 72,5 KB UMeOT 06MOTKM C MOSTHON U30-
nayueii HeliTpanu, 4Tobbl BbigepXaTb 3TO UCTbITAHME.

6) VcnbiTaHe MHAYKTUPOBAHHLIM KPATKOBPEMEHHbLIM NepemMeHHbIM HanpsxeHuem (MKIMH)

VcnblTaHne MHAYKTUPOBAHHBIM KPATKOBPEMEHHbLIM NEPeMEHHbIM HamnpsXeHneM [O0/HKHO NPOBOAUTLCA MO METOAMN-
Ke cornacHo 11.2 npu ucneitatesibHOM HanpshxeHun 2U,ou lift (oTHocuTenbHO 3emnn). Mo COrnacoBaHMo C 3aKa3ynkom
[aHHOE MCMnblTaHNe MOXeT 6bITb 3aMeHEHO Ha ncnbiTanve [IMH ¢ Hanps)keHneM NoBbILEHHOTO YPOBHSA paBHbiM 2C//OMIife
(cm. 7.3.1.3, a).

[0B5.8.1.2 Tunosble ncnoiTaHnsa

VcnblTaHne HanpsXXeHnem MosiHoro rpo3osoro uMmnynsca (Mri)

McnbiTaHne HanpskeHneM MOIHOro rPo30BOr0 UMMYy/ibCa AO/MKHO ObiTb NPOBEAEHO AR JIMHENRHbIX BbIBOAOB MO
MeToAuKe, ykazaHHoW B 13.1 u 13.2. VicnbiTaTeNbHble HANPsXeHUs NpuBefeHsbl B Tabnuue 46.2.

[06.8.1.3 CneynanbHble UcnbiTaHnsa

a) lcnbiTaHWe ANUTENbHbIM MEePEMEHHbIM HanpsXKeHnem C U3MepeHWeM WHTEHCUMBHOCTW YacTU4HbIX paspsnos
(ArH)

Ecnn yka3aHO 3aKa3uuKoM, UCMbITaHUE AO/IKHO MPOBOAUTLCS B COOTBETCTBMU C METOAMKOM, M3N0XEHHOW B 11.3.
npyi HanpsKeHUM NOBbILLEHHOTO YpoBHA 1 >43 (OTHOCUTENbHO 3eMAN) U AANTEeNIbHOM NepeMeHHOM HanpshkeHun
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1.58Umul-Jb (oTHocuTenbHo 3emnun). Ecnu ykasaHo 3aka3unkoM, 6051ee BbICOKME YPOBHW HanpsKeHWin MoryT 6biTb u1c-
Nnosib30BaHbl B KayecTBe a/ibTePHATUBbI. B 4aCTHOCTM, MOryT UCMOMb30BaTbCA HAMpsHKeHWe MOBbILWEHHOTO0 ypoBHSA "3
QHp/"3 wn anuTenbHoe nepemMeHHoe HanpshxeHne 1.5MMply/3. ecnun 3Tn 3HaveHus 6onbLue.

Ecnu ncnonb3yeTcs HanpshkeHne NOBbILWEHHOTO YpoBHA 21/,%,,, life, 3To ucnbiTaHne rnoxeT 3aMeHnTb Npuemo-caa-
TOYHOE UCMbITaHNE UHAYKTUPOBAHHLIM KPATKOBPEMEHHbIM NMePeMEHHbIM HanpPs>XXeHNneM.

[ANUTeNbHOCTb BLIAEPXKKA HANPsXXEHUs NP U3MEPEHUAX WHTEHCUBHOCTM Y4acCTUYHbLIX PaspsafoB PEeKOMeHAyeTcs
nNpuHMMAaTb paBHOl 5 MUH. M0 cornacoBaHuio Mexy N3roToBUTENIeM 1 3aKa3ynkoM MOXET ObiTb NPUHSATA MeHbLUas Anu-
TE/IbHOCTb BbIJEPXKN.

6) NcnblTaHne HanpshKeHMEM CPEe3aHHOro rpo30BOro MMMNybca NMHENHbIX BbiBoAoB (CMU)

Ecnu ykasaHo 3aKa3uukom, UCMbliTaHWe HanpsKeHrem MNOJSIHOro rpo30BOro UMMY/bca JO/KHO ObiThb 3aMEHEHO WC-
nbiITaHWEM HanpsXeHUeM Cpe3aHHOro rpo30BOro MMMyAbca NO MeToAuke, NpuBefeHHol B 13.1 1 13.3.

PaclimpeHnne o6bema MCMbITaHUA HanpshkeHWeM rpo30BbiX UMMY/LCOB NyTeM AobaBneHus UMNynbCOB, Cpe3aH-
HbIX Ha cnafje, pekoMeHAyeTca B KayecTBe CneLnasbHOro UCNbITaHWa B Tex cryvasx, Korga TpaHcopmartop nofkaoyYeH
HanpsMyl K KOMMNJIEKTHOMY pacnpejenuTeslbHOMY YyCTPOICTBY C anerasoBoii nsonauymeii (KPY3) ¢ nomoLLbio BbICOKO-
BOJIbTHOTO BBOAA TWNa <«KWUAKUI AUINEKTPUK — 3neras» UAW B ciyyasx, Korga TpaHcgopmaTtop 3alyuiyeH UCKPOBbIMU
npomexyTkamu.

B) VicnbiTaHne Hanps>XeHneMm rpo3oBOro NMNysbca BbiBoga HedTpanu (TMBW)

Ecnun ykasaHo 3aKka3uMkoM, UCMbITaHWe HanpsKeHrem MOJSIHOro rPO30BOro MMMy/bca JO/MKHO 6biTb NPOBEAEHO Ha
BbIBOJE HENTpanu no mMetToavke, ns3noxeHHoi B 13.1 n 13.4. Kak npaBuio, Takoe ucnbiTaHne TpebyeTcs, ecnum HelnTpanib
TpaHchopmaTopa B aKCnyaTaunm He coefjuHeHa Harnyxo ¢ 3emnei.

r) VicnbiTaHne HanpshxeHreM rpo3oBbIX MMMY/IbCOB ABYX U 60/1ee coefMHeHHbIX BMecTe BbiBoA0B ([IMB)

Ecnn ykasaHo 3aka3yuMKoM, [JONOSIHUTE/IbHOE UCMbITAHNE HaNpshKeHWeM rpo30BblX UMMY/bCOB, NPUKIablBaeMblM
OAHOBPEMEHHO K ABYM 1 60/1ee BbIBOAAM, [AO/HKHO ObiTb MPOBEAEHO N0 MeToAunKe cornacHo 13.1 n cxeme ncnbiTaHWii co-
rnacHo 13.1.4.3. Ecnn He yka3aHO MHOe, UCMbITaHNe NPOBOAAT HaNPsHXeHneM NosIHOro rpo30BOro UMMy bea.

[B6.8.2 NcnbiTaHns TpaHccopmaTopoB ¢ 72.5 kB < UHp < 170 kB

06.8.2.1 MNpuemo-caaTo4yHble UCnbiTaHUA

a) WcnbiTaHne HanpshkeHMeM MoaHOro rpo3osoro umnynsca (M)

VcnbiTaHne HanpshkeHWem MoJIHOro rpo30BOro UMMysbca A0/KHO 6biTb NPOBEAEHO A8 JIMHENHbIX BbIBOAOB MO
MeToAuke, ykasaHHO B pasfene 13. icnbiTaTeNbHble HANpsxeHus npueedeHsl B Tabnuue [6.2.

6) VicnbiTaHWe NPUNOXEHHbIM KPaTKOBPEMEHHbIM NepeMeHHbIM HanpsxeHnem (MKMH)

McnbiTaHne NpUaoXeHHbIM KPaTKOBPEMEHHbIM NMepeMeHHbIM HanpsXXeHneM A0/HKHO GblTb NPOBEAEHO ANA KaxXaolh
oTfenbHOI 06MOTKM TpaHchopmaTopa cornacHo MeTofuke, ykasaHnHoli B pasgene 10. 15 06MOTOK C NOSIHOW nsonsuyuei
HeliTpanu ncnbiTaHna [O/MKHbI 6biTb NPOBEAEHbI UCMbITATENbHBIMU HaMPSXXEeHNsAMU cornacHo Taénuue A6.2. ina obmo-
TOK C HEMOJTHOW n30Nsuuneli HeTpanu UCNbITaHNS AO/DKHBI OblTb NPOBEAEHbI UCMbITATE/IbHLIMW HAMPSXXEHUSAMU, YCTaHOB-
NIEHHbIMY AN BbIBOLOB HelTpanu aTux obmoTok (cm. A6.9.2).

B) icnbiTaHve NHAYKTMPOBaHHbIM KPaTKOBPEMEHHbIM NepeMeHHbIM HanpshxeHnem (UKMH)

VcnbiTaHe MHAYKTUPOBAHHLIM KpaTKOBPEMEHHbIM NepeMeHHbIM HanpsikeHneM J0/HKHO NPOoBOAUTLCSA N0 METOAN-

Ke cornacHo 11.2 npu ucnbiTaTeNlbHOM HanpskeHun 2i/teM/ (oTHOCUTENBHO 3eM/Kn). 0 COrNacoBaHuio C 3aKa3ynKom
[laHHOe nCnblTaHWe rOXEeT 6bITb 3aMEeHEHO Ha UcnbiTaHve AMH ¢ HanpsXXeHWeM NOBbILEHHOIO YPOBHSA, paBHbIM 2UtKM!IN 2
(cm. 7.3.2.1, ).

r) VicnbiTaHne NUHeRHOro BbiBOAA KpaTKOBPEMEHHbIM NepeMeHHbIM HanpsxxeHneM Ans TpaHcopmaTopos, coaep-
Xawmx 06MOTKM C HEMOHOW usonaumeit Hertpanm (JIKMH)

[ns 06MOTOK C HenonHoi m3onsuuein HelTpanu 3To UCNbITaHWE AO0/KHO MPOBOAUTLCA NPU UCMbITATENIBHOM Ha-
NpsHXXeHnn. ykasaHHom B Tabnuue [6.2 B rpade AN NpUIOXKEHHOr0 NepeMeHHOro HanpsXXeHNs WAn KpaTKoBPEMEHHOTo
nepeMeHHOro HanpsKeHWs NMHeRHOro BbiBOAA, C UCNONb30BaHNe MeToAMKW, yka3aHHol B pasgene 12. 3To ucnbiTaHne
MOXeT OblTb UCK/IOYEHO, €C/I NO COrNalleHnNo Mexay U3roToBUTeNeM U 3aKa3uynMkoM MPOBOAMUTCA UCMbITaHWEe Hanpsxe-
H/eM KOMMYTaLWOHHOro MMMysbCca.

A) WcnbiTaHue ANNTENbHbIM MEePeMEeHHbIM HamnpshkeHnem C U3MepeHWeM WHTEHCMBHOCTW 4acTUYHbIX paspsgos
(4nH)

WcnbiTaHne fO/MKHO NPOBOANTLCA B COOTBETCTBMM C METOAMKOW, U3N0XeHHOW B 11.3. Nnpu HanpsXXeHWn NoBblLIEH-
Horo ypoBHs 1.8l/liOMIift (OoTHOCMTENbHO 3eMnn) U AANTENIbHOM NepeMeHHOM Hanpsxewun 1, 5 /i/3 (oTHOCK-
TenbHO 3emnun). Ecnu ykasaHo 3akasumkom, 6osee BbICOKME YPOBHW HaMpPsHKeHUA MOryT 6bITb NCNOb30BaHbI B KayecTBe
anbTepHaTuBbl. B 4acTHOCTW, MOTYT MCMO/b30BaTbCA HaNpPshKeHVe MOBbILWEHHOro ypoBHA T/3 Unp /"3 1 anntenbHoe
nepemeHHoe Hanpsbkenne 1,5t/Mp1J5. ecnu aTn 3HaveHns 6onblue.

Ecnu ncnonb3yeTcs Hanps)XeHue noBblLEHHOro ypoBHA 21 IKML</3. 3TO UCNbITaHNE MOXET 3aMeHUTb Npuemo-caa-
TOYHOE UCMbITAHNE NHAYKTVPOBAHHLIM KPATKOBPEMEHHbIM NMEePEMEHHbIM HaNPsXXEeHNEM.

N6.8.2.2 CneynanbHble UCnbiTaHNUA

a) WcnbiTaHne HanpshkeHnem KOMMyTaLMOHHOro umnynsca (KW)

Ecnn ykasaHo 3aKa3uvkoMm, UCMbITaHne HanpsXXeHneM KOMMYTaLuMOHHOIo MMnyibca AO/MKHO 6biTb NPOBEAEHO ANS
NNHeliHbIX BbIBOJOB MO METOAUKe, yka3aHHOW B pasgene 14. VicnbiTaTeNbHble HaNpsXxeHWs npueedeHbl B Tabnuue A6.2.
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B cnyyaB npoBeAeHWs 3TOTO UCMbITAHUA MO COrNalleHVo MeXay W3roToBUTEeNeM W 3aKa3uMKOM WCMblTaHue NUHelHoro
BbIBOJa KpaTKOBPEMEHHbIM nMepeMeHHbIM HanpshkeHnem (JTIK/TH) MoxeT 6bITb UCKTOYEHO.

6) NcnbiTaHne HanpshkeHMem cpe3aHHOro rpo30BOro MMMNybca NHEenHbIX BbiBoAoB (CIU)

Ecnu ykasaHo 3aka3uukom, UCMbiTaHe HanpshkeHrem MOoJIHOro rpo30BOro UMMNy/bca AO/MKHO 6blTb 3aMEHEHO WC-
NbiTaHNEM HanpsHXKeHNEeM Cpe3aHHOro rpo3oBOro MMMybca No MeToAuke, ykasaHHoi B 13.1 n 13.3.

PaclimpeHne o6bema MCMbITaHUA HanpsXXeHWeM rpo30BblX UMMY/LCOB NyTeM AobaBneHus UMNYbCOB, Cpe3aH-
HbIX Ha cnaje, B Ka4yecTBe CreLnasibHOro UCMbITaHUS peKOMEeHAYeTCs B Tex cayyasx, Korga TpaHcthopmartop nofkaoyeH
HanpsiMytlo K KOMMJIEKTHOMY pacnpefennTenibHoMy YCTPOUCTBY C 3nera3oBoil nsonsuymein (KPY3) ¢ nomoLybio BbICOKO-
BO/IbTHOTO BBOAA TWNa <«XKWAKUI ANINEKTPUK — 3neras» Uau B ciyyasx, Korga TpaHcopmaTtop 3aljuiyeH UCKPOBbIMMW
npomexyTkamu.

B) VicnbiTaHe NNHEHOro BbIBOAA KPATKOBPEMEHHbIM NepeMeHHbIM Hanpsxennem (JIKNH)

Ecnn ykasaHO 3aka3uukoMm, A8 06MOTOK C MOSIHOW usonsaunein HeilTpann 3To UCMbITaHWe AO/HKHO MPOBOANTLCS
McnblTaTeIbHbIM HaNPsXeHNeM, YCTaHOBEHHbIM B Tabnuue 6.2 Ans KpaTKOBPEMEHHOIO NepeMeHHOro HanpshXeHus -
HelfHOTO BbIBOAA, UCMOMNb3Ys METOAUKY, NPUBELEHHYI0 B pasgene 12.

r) VcnblTaHne HanpshxeHMeM rpo3oBoro umnysnabca BbiBoga Helitpanu (TMBH)

Ecnun yka3aHo 3aKa3uvkom, BbIBOA HENTpanu AO/MKEH 6biTb UCAbITAH HANPsHXXeHWeM MOJIHOro rPO30BOro MMMy bea.
Kak npaBuno, Takoe Tpe6oBaHne ycTaHaB/IMBalOT As1 TpaHCOPMATOPOB, HeliTpanu KOTOpbIX NPu aKcnayaTauun He co-
efVHEeHbl Harayxo ¢ 3emnei.

4) NcnbiTaHne HanpshkeHWeMm rpo3oBbIX UMMY/bCOB ABYX U 60/1ee coeAnHeHHbIX BMecTe BbiBOA0B (MVIMB)

Ecnn ykasaHo 3aKa3yvKoM, [ONOSIHUTE/IbHOE UCMbITAHNE HaNPsXXEeHWeM rPpo30BbIX MUMMY/1LCOB, NPUKIablBaEMbIM
OiHOBPEMEHHO K BYM 1 60/1ee BbIBOAAM, JO/HKHO ObITb MPOBEAEHO N0 MeToAnKe cornacHo 13.1 n cxeme ucnbiTaHWii co-
rnacHo 13.1.4.3. Ecnv He yka3aHO MHOe, UCMbITaHNe NPOBOAAT HaNPs>XeHWEeM MOJIHOTOo rPO30BOr0 UMMNYy/beca.

[6.8.3 NcnbiTaHna TpaHcthopmaTopos ¢ Ump > 170 kB

[6.8.3.1 Mpuemo-caaToyHble UCNbITaHUA

a) NcnbiTaHne HanpshkeHMeM cpe3aHHOro rpo3oBoro nmnynsca (Crut)

VcnbiTaHne HanpsxeHMeM cpe3aHHOro rpo3oBOro MMMNysbca A0/HKHO BbiTb NPOBEAEHO A8 NNHEHbIX BbIBOAOB MO
MeToAuke, ykasaHHO B pasfene 13. icnbiTaTeNbHble HANpsXeHus npueedeHsl B Tabnvue A6.2.

6) VicnbiTaHne HanpshXeHMeM KOMMyTaunmoHHOro umnynbca (KW)

WcnbiTaHne HanpsxeHneM KOMMYTaLWOHHOTO UMNYbCa AO0/HKHO 6biTb NPOBEAEHO A5 IMHENHbIX BbIBOAOB MO Me-
TOoAVKe. YKa3aHHOI B pa3gene 14. VicnbiTaTe/bHble HaMpsXeHWs npueefeHsl B Tabnuue A6.2.

B) McnbiTaHve NPUN0XEHHbIM KpaTKOBPEMEHHbLIM NnepemMeHHbIM HanpshxeHnem (MKMH)

VicnbiTaHe NPUNOXEHHbIM KpaTKOBPEMEHHbIM MepeMeHHbIM HanpsXeHneM LO/MHKHO ObiTb MPOBEAEHO A8 KaXAow
oTAeNbHOW 06MOTKM TpaHchopmaTopa CornacHo MeTofuke, ykasaHHoli B pasgene 10. ns 06MOTOK C NOMHON nsonsayuei
HeliTpanu UcnbiTaHNA AO/KHbI GbiTb NPOBEAEHbI UCTbITATENbHBIMU HaMPSXeHNsAMU cornacHo Taébnuue A6.2. Ana obmo-
TOK C HEMOJHOW n3onsumnein HeiTpanu UCNbITaHUA AO/MKHbI GbITb NPOBEAEHbI UCTbITATEbHBIMU HANPSHXKEHNAMM, YCTAHOB-
NEeHHbIMY ANA BbIBOLOB HEATpann aTux o06MoTok (cm. 7.4.2).

r) VicneiTaHne gnuTenbHbIM NEPeMEeHHbIM HanpsXXeHWeM C U3MepeHUeM WHTEHCUBHOCTM YacTUYHbIX pa3psagos
(ANH)

VcnbiTaHne fO/MKHO NPOBOAUTHLCA B COOTBETCTBMM C METOANKOMW, U3N0XEHHON B 11.3. Npu HanpsXXeHUU NOBbIWEH-
HOro ypoBHA 1,8(¥Tu 173 (OTHOCWUTENIbHO 3eMn) U ANTENbHOM NepeMeHHOM HanpshkeHun 1.581/>ob/~3  (OoTHOCU-
TeNbHO 3eMnu). Ecnun ykasaHo 3aka3unkom, 60/1ee BbICOKME YPOBHWN HAMPSHKEHWU MOTYT 6bITb MCNOb30BaHbl B KaYecTBe
anbTepHaTuBbl. B 4acTHOCTW, MOryT MCMO/b30BATLCA HAaNPsHXKeHWe MOBbIWEHHOTo ypoBHA ~3 (Hp 173 un anutenHoe
nepeMeHHoe Hanpskenne 1.5{(7up/” . ecnu aTn 3HayeHus 6onblue.

NMpumeuyaHne — HanpshkeHue NOBbILEHHOTO YPOBHA Mexay hazamn TpexdasHbix TPaHCOPMaTOPOB [IOXET
npeBbILaTh KPATKOBPEMEHHOE NepeMeHHOe HamnpshKeHne 0THOCUTE/TLHO 3eM/U, yKasaHHoe B Tabnuue A5.2.

N6.8.3.2 CneynanbHble UcnbliTaHnA

a) VicnblTaHne HanpskeHnem rpo3oBOro uMnynbca BbiBoAa HeliTpanu (TVIBH)

Ecnun yka3aHo 3aka3uvkoMm, BbIBOA HENTpann Ao/mKeH 6GbiTb UCAbITAH HaMPsHXXEHNeM MOJIHOro rPO30BOro MMMy bea.
Kak npaBuno, Takoe Tpe6oBaHve ycTaHaBNMBAOT A5 TpaHCOpMaTopoB, HelTpanu KoTopbiX MpW aKcnayaTaunm He co-
e/IVHEeHbl Harayxo ¢ 3emnei.

6) NcnbiTaHne NUHENHOro BbIBOAA KPATKOBPEMEHHbBIM NepemMeHHbIM HanpshkeHnem (JIKMH)

Ecnu ykaszaHo 3aka3inkoM, 3T0O UCMbITaHNe A0/HKHO NPOBOAUTLCA UCbITaTe/IbHbIM HaNpsXXeHWeM, yCTaHOBIEeHHbIM
B Tabnuue 6.2 B rpache A8 NPUNOXKEHHOTO NEPEMEHHOTO HaNPsHXKEHUs IMHENHOTO BbIBOAA, NCMNOMb3ys METOAUKY, Npu-
BefleHHylo B pa3gene 12.

B) icnbiTaHye HanpshxeHneM rpo3oBbIX MMMY/IbCOB ABYX 1 60/1ee coefuHeHHbIX BMecTe BbiBOA0B (MVIMB)

Ecnu ykasaHo 3aka34ynkoMm, JOMNOMIHUTENIbHOE UCNbITaHNE HanpsKeHWeMm rpPo30BbiX UMMNYNbCOB, NPUKNajbiBae-
MbIM OHOBPEMEHHO K IBYM 1 60/1€e BbiBOAAM, AO/HKHO ObITb NPOBEAEHO NO MeToAMKe cornacHo 13.1 n cxeme ucnbl-
TaHuii cornacHo 13.1.4.3. Ecnu He yka3aHo MHOe, NCMbiTaHWe NPOBOAAT HanpsXXeHWeM MOSTHOro rpo30BOro UMMyAbca
nru).
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[B.9 Hanbonbluee paboyee HanpsxeHne 1/,p v ucnbiTaTeNbHble HANPsHKeHUA BbiBOAA HeliTpann o6MOTKU

[0B.9.1 TpaHcdopmaTopbl ¢ M p< 72.5 kB

BbiBog HeliTpanu gomxeH 6biTb UCMbITAH MPUIOXEHHBIM NEPEMEHHBIM HANPSHXKEHNEM, yCTaHOBEHHbIM 418 TNHEN-
HbIX BbIBOAOB 06MOTKMU. ECM 3aKa3ynkoM yka3aHO O HEOGXOAMMOCTW NPOBEAEHUst UCNbITAHUI Hanps)keHneMm rpo3oBoro
UMnynbca, 3HaYeHne UCNbITaTeIbHOro HanNpPsHXeHNs AO/KHO ObITb YKa3aHo Npu 3anpoce U 3akase.

MpumeyvaHne — [ONA BbINONHEHNS 3TOr0 TpeboBaHMA 06MOTKM TpaHcdopmaTtopos ¢ UMp S 72.5 kB AO/KHbI
6bITb C MOIHOW M30nAUMeNR HeTpanu.

[06.9.2 TpaHcdopmaTopel ¢ UHp> 72.5 kB

[B6.9.2.1 BbiBOA HelTpanu ANA rAyxoro 3aseMaeHus

Ecnu BbIBOA HeTpanu npu akcnayartauymu npefHasHayeH ANs COeANHEHUs C 3eM/ell Harnyxo, HenocpeacTBEHHO
VNN yepes TpaHcopmaTop Toka, 6e3 BKIOYEHNS KaKOro-imb60o CONPOTMBEHUS, TO 3HAYEHME UCMbITATE/TbHOTO NPU/TOXEH-
HOMo NepeMeHHOro HanpskeHus A0/MKHO 6biTb He MeHee 38 kB (YHpr 17,5 kB). B cnyyae Heo6xo4MMOCTU MOXET ObITb
yCTaHOB/EH 60/bLINIA YPOBEHb U30AALNN.

VcnbiTaHne n3onsauun HeldTpanu HanpskeHnem rpo3oBoro MMNynbca He TpebyeTcs, HO MOXeT OblTb YCTAHOBMEHO
npn Heob6xo4MMOoCTH.

[05.9.2.2 BbiBOA4 HEWTpanu He ANSA 1yX0ro 3a3eMeHuns

3HaveHns U, pn ucnbiTaTebHbIX HANPSXXeHWii 45 BbiBOAA HENTpann A0/KHbI 6biTh yKkasaHbl 3aka3yMkom B 3anpo-
ce ¥ 3akase. 3HaueHne L/Hp ans BbiBoAa HeliTpanu 3aBMCUT OT TOro, NpeAHa3HavyeH nu TpaHccopmMatop Ans paboTsbl 6e3
CoeAVHeHNA HeliTpanu ¢ 3eMnei uan ¢ coeiMHeHNeM HelTpanu ¢ 3emseil Yepes pe3nucTop unu peaktop (cMm. npunoxexue IN).
3HayeHusi U, p 1 ucnbiTaTeNbHbIX HaNpsXXeHWin [o/KHbI 6blTb NPEeUMyLLECTBEHHO BbiGpaHbl no Taénuue A6.2. Bo Bcex
cnyyanx 3HadeHne UHp A0MXHO 6biTb He MeHee 17.5 kB.

Ecnun gns BbiBOAa HeWTpanu ykasaHo UCMbITAHWE HanpsxeHWeMm rpo30BOro UMMNysbca, TO 3Ha4YeHne HOPMUPOBaH-
HOTO MCMbITaTeIbHOTO HaNPsHXKeHWs [O/MKHO OblTb YCTAHOB/IEHO B 3anpoce W 3akase W NOATBEPXAeHO WCnbliTaHnem co-
rnacHo 13.4. NcnbiTaHne HanpsXXeHnem cpe3aHHOro rpo3oBOro UMMysibca He NPYMEHUMO A1 BbIBOAA HelTpanu.

[6.10 V3onaumnsa ueneil ynpaBneHus n BcnomoraTenbHbix Lenel (MBLL)

W3onsauusa ueneit ynpaBneHns n BCnomoraTtesibHbIX Lieneii, a Takke nx 31eMEeHTOB J0/MKHA ObiTb UCMbITaHa NPUIOXKEH-
HbIM OAHOMWHYTHbLIM NEPEMEHHBIM HaNPSHKEHNEM 2 KB OTHOCUTE/IbHO 3eM/N. VICnbITaHUe CUMTAOT YCMEeLHbIM, eC/IN He Npo-
M30LLM0 NajeHus (cpesa) UCMbITaTeNIbHOTO HANPSHXKEHUS N He BbIABNEHO APYrUX NPU3HAKOB MOJHOMO paspsja. McnbitaHus
[LOMXHbI BbITb NPOBEAEHBI HA 3aBOAE-U3rOTOBUTBNB. VICNbITaHWE MOXET GbITb NPOBEAEHO HA MECTe YCTaHOBKM TpaHcgopmMa-
TOpa. €CNU U3rOTOBUTESI0 HAAMNEXMUT BbINOMHWTL MOHTaX TpaHcthopmaTopa Ha MecTe ycTaHoBKU. Lienu ynpasneHus n Bcno-
Morate/ibHble Lienu, OTK/HYaeMble WU LEMOHTUPYEMbIE HA BPEMS TPAHCNOPTUPOBKM TpaHcopmaTopa, KoTopble Gbian nc-
NbliTaHbl Ha 3aBOAE NPUIOXEHHBIM NEPEMEHHBLIM HanpsixeHneM 2 KB. nocsie MOHTaxa Ha MOCTe YCTaHOBKM J0/KHbI IGO0 ObiTb
NOBTOPHO WCMbITaHbI NPUNOXEHHBIM NEPEMEHHBIM HANPSHXKEHMEM 2 KB. 16O NPOiTU M3MEpPEHNE CONPOTUBIEHUS U30NALMN
NOCTOSHHBIM HanpsixeHnem 1 kB. Npu 3TOM 13MepEHHOE 3Ha4YEHWE CONPOTUBEHNS N30NSLUN [LOIKHO 6bITh He MeHee 1 MOM.

BcrnomoratesibHble Leny BTOPUYHbIX OGMOTOK TPaHC(DOPMAaTOPOB TOKA AO/KHbI GblTb WUCMbITaHbl MPUIOXEHHbLIM
nepemMeHHbIM HanpsbkeHmem 2.5 KB OTHOCUTENbHO 3eMW B TeuyeHue 1 MuH. VCnbITaHusa AO/MKHbI 6biTb NPOBEAEHbl Ha
3aBofe-usrotoButene. Ecnu geiicteylolee 3HauYeHMe HaNpsXXeHNs HacblLWeHNs TpaHcopmaTopa Toka npesbiwaeT 2 kB.
ncnblTaHne JOMKHO ObITb BbINOHEHO NPUIOXKEHHBIM NEPEMEHHBIM HaNpsikeHWeM 4 KB. VcnbiTaHne cYnTatoT yCneLlHbIM,
€c/1 He NPOM30LW/I0 NaZeHuns (cpesa) UCNbITaTeIbHOTO HaMPSHKEHUA W HE BbIIBIEHO A PYTUX NPU3HAKOB NOJHOTO paspsga.

0B.11 VcnbiTaHUe HanpshkeHMeM MOJTHOTO rpo30Boro uMnynabca (Mr): napameTpbl UMNyAbCa.
onpefeseHne 3HaYEHUs UCMbITATEIbHOTO HANPSHXKEHUS U JONYCKU

3HauyeHne NCnbITaTeNIbHOro HanpsXXeHns AO/HKHO 6bITb onpefesieHo cornacHo M3AK 60060-1 (3HauveHue, nonyyae-
MOe nocsie NpuMeHeHns YHKLUN ncnbiTaTesIbHOro Hanpsxenus). Ecnn Hanbonbluee OTHOCUTENbHOE 3HaYeHne BbibGpoca
Ha (hpoHTe cocTaBnseT He 6onee 5 %, 3HaYeHNE UCNbITATENIbHOrO HANPSXeHUA MOXeT ObiTb NMPUHATO PaBHLIM MaKCu-
MasibHOMY 3HayeHuto nmnynbca no M3K 60060-1.

[06.12 VicnbiTaHne HanpsXXeHuem cpe3aHHOro rpo3oBoro umnynbca (Crl): napameTpbl nMnynbca

dopMma NosHbIX rPO30BLIX MMMYNLCOB A0MKHA 6biTb cornacHo 13.2.1. CpesaHHblii rPO30BOI UMNYNbLC AOKEH
uMeTb npegpaspsagHoe Bpemsa oT 3 40 6 MKC. Bpems [0 nepBoro nepexofa HanpsXeHus yepes HOJMIb HEMOCPEACTBEHHO
nocne cpesa [0/HKHO 6bITb KAK MOXHO MeHbLUe. cnbiTaHne [O0/KHO ObiTb BbINO/IHEHO 6€3 NpeHaMepeHHO BK/IIOUYEHHOTO
B Lenu cpesa AemMndupyloLero ConpoTUBAEHNS, HO eCnn Npu MPUIOKEHUN CHUXKEHHOTO HanpPsHKeHUs MakcumasibHoe
3HayYeHVe NepBoro nosynepuoga konedaHuii nocne cpesa npesbllwaeT 30 % 0T MakCMMasibHOrO 3HAYEHUs UMNybca, To
B Lienu cpe3a MoXeT 6biTb BK/TOYEHO MUHUMAsIbHO BO3MOXHOE COMPOTUBEHNE /151 CHUKEHNSA MaKCUMasibHOro 3HaYeHns
nepsoro nonynepuoaa kone6aHuii Huxe 30 %.

Mo cornalleHnio mexay U3rotoBuTeneM 1 3akasynkom MOXeT 6biTb NPUHATO Npegpas3psAHoe Bpems oT 2 [0 3 MKC
npu ycnoBsumn, 4To MakCMMasbHOe 3HadyeHne rpo3oBoro uMnysbca JocTuraeTcs 40 MOMEHTa cpesa.

NMpumeyaHue — TpaHchopmaTopbl 06bIYHO NPOEKTUPYIOT TakMM 06pa3om, YTOGbI OHU BblAepPXuUBaIN cpe-
3aHHbIA TPO30BOI MMNYNLC C MakCMMasibHbiM 3HaYeHWeM MepBOro nosiynepuoga konebaHuil nocne cpesa, paBHbIM
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30 % OT MakcMMasbHOro 3HauyeHua umnynbca. Ecnu TpaHcgopmatop Ao/mkeH 6biTb UCMbITAH TpeTbeil cTopo-
HOW. MakcumanbHOe 3HauvyeHue nepBoro nosaynepuvoga konebaHwii nocne cpesa AO/MKHO OblTb OrpaHNYeHO 3TUM
3HaYeHnem.

[B6.13 VicnbiTaHna TpaHchopmaTopoB 6e3 BCTPOEHHbIX HENMMHENHbIX 3/1IEMEHTOB

MNocneposaTesibHOCTb UCMbITAHUA BKOYAET:
- [iBa cpe3aHHbIX rP030BbIX UMMNYybCa HanpshxeHnem 100 % HOPMUPOBAHHOIO UCMbITATENbHOIO HaNPsXeHus cpe-
3aHHOTI0 rpo30BOro nmMnynbca.

[6.14 VicnblTaHna TpaHchopMaTopoB CO BCTPOEHHbIMY HENMHEWHbIMY 31€MeHTaMu

MocnepoBaTeIbHOCTbL UCTbITAHWA BK/OYAET:
- [1Ba Cpe3aHHbIX rpPo30BbIX UMMynbca HanpsxxeHnem 100 % HOPMUPOBAHHOIO UCMbITATENILHOIO HaNPSXeHUa cpe-
3aHHOr0 rPO30BOr0 UMMy bCa.

[06.15 VcnbiTaHus BHeLWHel M3onsaunm TpaHcgopmMaTopos

B cnyyae NpUMEHEHUs MeHbLUMX BO3AYLIHbIX NPOMEXYTKOB, YeM yKa3aHo B laHHOM pasfiefie cTaHAapTa, roxer
noTpe6oBaThCsi NPOBEAEHUE TUMOBbLIX UCMbITAHWIA HAa KOHCTPYKLMW, UMUTUPYIOLLEi hakTuieckne pasmMepbl BO3AYLLHbIX
NPOMEXYTKOB, C UCMNONb30BaHMEM 06LLMX METOA0B COrNacHo pasgenam 10— 14 HacTOsALLEero cTaHAapTa U UCNbITaTeNbHbIX
HanpsiXeHWii, HOPMUPOBAHHBIX AJ/151 TPAHCHOPMATOpPa, UM UCTILITAHUN, YCTAHOB/IEHHbIX B APYTMX CTaHAapTax (Hanpumep.
M3K 62271-1) 1 NPUMEHUMbBIX K NOAK/THOYEHHOMY 3/1eKTPO060PYL0BAHUID NOACTAHLWN.

[B6.16 TpeboBaHuA K pasmMmepam BO3AYLHbIX MPOMEXYTKOB
MwuHMManbHble pasmepbl BO3AYLLHbIX MPOMEXYTKOB NpueefeHsbl B Tabnuue 6.4,

Ta6nuua [Ab.4 — MuHUManbHble pasmMepbl BO3AYLLHbIX TPOMEXYTKOB

Havbonbluee paGouee MUHMaIbHbIE Pa3MePbl BO3LYXMbIX

. HanpsbkeHne nosHow HanpsbkeHne KoMmy- NPOMEXYTKOB, MM
Hanpnmg;zg;;:ﬁ:mooﬁo EPO30BOr0 MMMy/bca TaLWOHHOro UMMNy/bca
<Mrv). kB (KW). kB [0 3a3eM/1eHHbIX
Mp. KB qacTelt Mexay dasamm
<11 — — — —
20 — 60 60
3.6
40 — 60 60
60 — 90 90
7.2
75a — 120 120
75 — 120 120
12 90 — 160 160
1103 — 200a 2003
95 — 160 160
17.5
125a — 220 220
125 — 220 220
24 145 — 270 270
150a — 280a 2803
170 — 320 320
36
200a — 380 380
52 250 — 480 480
325 — 630 630
725
350a — 630 630
100 450 375° 900 900

70



FOCT P 56738—2015

OkoHuaHve Tabnuubl 6.4

Hau6onbLuee pa60-+ee MuHUMasbHbIE pasMepbl BO3AYLLHbIX

g HanpsbxeHue nosHoto HanpsbxeHue koMmy- NPOMEXYTKOB, MM
Hal'lpﬂ)KS;;l;;;ﬂE:TpOOﬁO rpo30BOro nMnysibca TalMOWHOro umMnynbca
]fMp. B <I'IFVI). KB (Kl/|>. kB Ao 383:2:-2§HHbIX Mexay (*)a3aMVI
123 550 4603 1100 1100
550 4603 1100 1100
145
650 540» 1300 15008
650 540* 1300 15008
170
750 620a 1500 17005
850 7008 1600 21005
245 950 750a 1700 2300
1050 850a 1900 2600
950 750 1700 2300
300
1050 850 1900 2600
1050 850 1900 2600
362
1175 950 2200 3100
1175 950 2200 3100
420 1300 1050 2600 3600
1425 11759 3100 4200
1300 1050 2600 3600
1425 1175 3100 4200
550
1550 13003 3600 50005
1675a 13903 40008 56005
1800 1425 4200 58005
1950 1550 4900 67008
800
20508 1700a 58005 79005
2100 16755 5600 77008
1950 1425 b b
1100
2250 1800 6300 c
1200 2250 1800 6300 c

A 3TN 3HaYeHusa He ykasaHbl B MOK 60071-1:2011 gnsa oTAeNbHbIX 3HAaYeHUn UMp, HO BK/IOYEHbI 6O no-
TOMy, 4TO OHW NPeACTaBAAT NPaKTUKY, PACNPOCTPAHEHHYIO B HEKOTOPbIX YacTAX MuUpa, MM60 fN1A HEKOTOPbLIX 3Ha-
YEHU HanNpsHKeHWs KOMMYTaUMOHHOro MMMy/AbCa U pa3mMepoB BO3AYLIHbIX NPOMEXYTKOB, NOTOMY 4TO OHWU npep-
CTaB/IAOT CO6O CKOOPAWHNPOBAaHHbIE 3HAYEeHWA AN15 ONpefeseHHOro 3HaYeHNs Hanps>KeHWs MOSTHOro rPO30BOro
nMnynbea.

b 111 aHHOTO YPOBHA U30ALMN HEe YCTaHOB/IEHbI pa3Mepbl BO3AYLIHbLIX MPOMEXYTKOB, NMOCKOJIbKY 3TOT yPOBEHb
M30/1ALMN HE MPUMEHUM K BO3AYLLIHOW M30N15LMKN B COOTBETCTBUM ¢ MOK 60071-1.

¢ ins TpaHcopMaTopoB C AaHHbIM YPOBHEM U30/ALNN HE yCTaHOBMEHbI pasMepbl MexaydasHbix BO3AYLHbIX
NPOMEXyTKOB, MOCKOJ/IbKY Takme TpaHCopMaTopbl 06bIYHO UMEIOT O HOMa3Hoe UCMOJTHEHME.
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[B6.17 NHdopmaumsa 06 n3onsumm TpaHcopmatopa U UCNbITAHUSX ee 31eKTPUYECKON NPOYHOCTH,
KOTOpylo cnefyeT npeAocTaBNATb NPKU 3anpoce U 3akase

[B6.17.1 TpaHccopmaTopbl M 06MOTKM € 1/Hp < 72,5 kB

Bo Bcex cnyyasax:

- 3HayeHue HanbonbLiero paboyero HanpsxeHus UHp;

- 3HayeHVie HOMUHa/IbHOro HanNpPsXXeHns 06MOTKN U Mbl;

- 3Ha4yeHne UcnbITaTesIbHOro NPUIOXKEHHOIO KPaTKOBPEMEHHOro nepemMeHHoro HanpskeHus (MKMH):

- 3HayYeHne ucnbiTaTeNlbHOro HaMPsHXKeHUs MOMHOro rpo3osoro nmnynsca (Mrn).

B 0co6bIx cnyyasx:

- TpebyeTcs M u3MepeHne MHTEHCUBHOCTM YaCTUYHbIX pa3psAoB, A0/HKHO M 3TO U3MepeHune 6biTb CAenaHo 04HO-
BPEMEHHO C WUCMbITAHNEM WHAYKTUPOBAHHLIM KPATKOBPEMEHHbLIM NEPEMEHHbIM HanpsHXKeHWeM WU OTAEeNbHO OT Hero u
[L0/DKHO NN 3TO M3MepeHune 6biTb CAenaHo TObKO Ha OAHON eAnHMLLEe 060pyf0BaHNA, NpejHa3HauYeHHO 419 NnpoBeaeHns
TUNOBBIX UCMbITAHUIA, AKX HA BCeX efuHULax; Ao/mMkHa 6biTb ykasaHa NPOAO/IXUTENIbLHOCTL BbIfEPXKMA HanpskeHus npu
N3MEPEHNN NHTEHCUBHOCTU YacCTUYHbIX PaspsafoB, €C/IM OHa MEeHbLUE YeM OfMH Yac;

- TpebyloTCA N UMMYNbCHbIE UCMbITAHUS Ha /160 MK HA BCEX efMHULax 060pyA0BaHNs, NOCTaBASAEMbIX MO 3a-
Kasy. a He TO/IbKO Ha NepBOi eAVHNLE TOV Xe KOHCTPYKLUK;

- TpebyloTCs NN UCMbITAHUSA HaMpPsHXXeHNeM CPe3aHHOro rpo3oBOro MMMNyAbCa M AO/DKHbI MU 3TW MUCNbITaHNUA GbiTb
npoBefeHbl TO/IbKO Ha NepBoli eAnHULLE 060PYA0BAHUS UK HA BCEX efuHMLaxX:

- TpebyeTcs NN UCMbITAHNE HanNpsXXeHWeM rPo30BbIX MMMNY/1bCOB BbIBOAA HEWTpann v AO/HKHO N 3TO MUCNbITaHne
6bITb NPOBEAEHO TO/ILKO HA NEPBO eANHULIE UK HAa BCeX eauHULax;

- TpebyeTcs M UcnbiTaHWe Hanps>KeHMeM rpo30BbIX UMMY/IbCOB, MPUIOXEHHBIM OJHOBPEMEHHO K HECKO/TbKUM -
HelHbIM BbIBOAAM, 1 [O/DKHO /N 3TO UCMbITaHWe 6bITb BbINOIHEHO TONIbKO Ha NepBOli eAuHULLE 060PYA0BAHUS N Ha BCeX
eAnHnLax;

- pasmMepbl BO3AYLUHbIX NPOMEXYTKOB, €C/I OHM OT/IMYAIOTCA OT yKa3aHHbIX B pasgene 16.

3HaueHna UMp. M v NKMH go/mkHbl 6bITb NPeAnoYTUTEbHO BbIOPaHbl U3 04HON CTPOKU Tabaumupl 6.2, nockonb-
Ky B 3TOM cC/ly4ae oHU 6yayT SBNATLCA CKOOPAUMHUPOBAHHbLIM HA6G0POM 3HAYEHW, OfHAKO A0MYCTUMO BbIGUPAaTb 3HAYEHUS
13 pasHbiX CTPOK B Npejenax o4Horo 3HavyeHnsa U,v nav 6onbluero 3HadeHns UMp. 4yTo6bl COOTBETCTBOBATL CyLLeCTBYIO-
e npakTuke KoopAaMHauum n3onsumun. 3HadeHne CIrl, ecnu ykasaHo nNpoBefeHne 3TOro UCNbITaHWs, AOKHO 6bITb B3S-
TO M3 TOM Xe cTPokn Tabnumubl 46.2. 4To 1 3HaueHune MIN. Nlloboe coyeTaHne 3HAYEHUI, B3ATbIX U3 pPa3HbIX CTPOK, MOXET
NpUBECTH K M3NNLWHMM 3anacam B KOHCTPYKLMM N0 HEKOTOPbIM napaMeTpam.

AB17.2 TpaHcopmaTopbl 1 06MOTKM € 72,5 KB <Unp £ 170 kB

Bo Bcex cnyvanx:

- 3HayeHne Hambosnbluero paboyero HanpshxeHus U, p;

- 3HayYeHMe HOMVHAaNbHOTO HanpsHxeHns o6moTkn Utt3y,

- 3Ha4yeHue UCNbITaTesIbHOro NPUNOXEHHOr0 KPaTKOBPEMEHHOIO NnepemeHHoro HanpsxxeHus (MKMH):

- 3HayeHue ucnbiTaTesIbHOro HaMpPsHXeHUsi NOHOro rpo3oBoro nmnynsca (Mrn).

[lononHnTensbHO ANa TpaHCoOpMaTopoB, UMELLMX 0BMOTKM C HEMOMHON n3onauueii HeTpanu:

- 3HayeHue UcnbiTaTeNIbHOr0 KPaTKOBPEMEHHOrO NEPEMEHHOT0 HanpsHXXeHWs IMHEHOro BbIBOAA WU YPOBEHb UC-
NblTaTeNIbHOr0 HaNPsHXKeHNS KOMMYTaLMOHHOIO UMMY/bCa, €C/N 3TO UCMbITaHME yKa3aHo B KauecTBe aflbTepHATUBBI.

B ocobbIx cnyvasx:

- TpebyeTcs NM NpuMeHeHWe 60siee BbICOKOTO YPOBHS HaNpshKeHWs A8 UCMbITAHUA ANNTENbHbIM NepeMeHHbIM
HanpshxeHneMm ¢ U3MepeHneM WHTEHCUBHOCTU YaCTUYHbIX Pa3psafoB U MOXET /1N 3TO UCMbITaHe GblTb COBMELLEHO C UC-
nblTAHWEM WHAYKTUPOBAHHbIM KPaTKOBPEMEHHbIM NepeMeHHbIM HanpskeHnem (UKMH);

- TpebyloTCs NN UCMbITAHUA HamMpsHKeHNeM CpPe3aHHOro rpo3oBOro UMMNyAbCa W AOJDKHbI /I 3TU UCMbITAHWUA 6biTb
npoBeAeHbl TO/IbKO Ha MepBON eguHNLLE 060pYA0BaHNS NN HA BCEX efUHMLAaX:

- TpebyeTcs N UCMbITaHWE HanpsXXeHWem rpo30BbIX UMMY/bCOB BbIBOAA HEWTpanu U AOKHO N 3TO UCNbITaHWe
6bITb NPOBEAEHO TO/ILKO Ha NepBoi eAnHNULE 060pYA0BaHNS WX HA BCeX efuHuLax;

- oT/nyaeTcsa nu Tpebyemoe uUcnbiTaTeNlbHOE WHAYKTMPOBAHHOE KPAaTKOBPEMEHHOE MepeMeHHOe HanpshkeHue ot
[IBO/iHOTO HOMWHANbHOTO HaMNPsHKEHNSA:

- TpebyeTcs Nn UcnbiTaHne HanpsXXeHneM KOMMYTauUOHHOTo MMNyAbCca, JO/HKHO /M 3TO UCMbITaHne ObiTb Npo-
BE/IeHO TO/IbKO Ha MepBoli efuHNLEe 060pyA0BaHNA UK HA BCeX eAMHULLAX U 3aMeHAeT N UCTbITaHUE HanpsXeHnem
KOMMYyTaLMoHHOro umMnynbca (KW) ncnbiTaHne NuHelHOro BbiBOAA KPaTKOBPEMEHHbIM NEpPEeMEHHbIM HanpskeHuem
(NKMH);

- TpebyeTcs N UCNbITaHWe Hanps>XXeHWeM rpo30BbIX NMMY/IbCOB, MPUMNOXEHHBIM OAHOBPEMEHHO K HECKOMbKAM NN-
HelHbIM BbIBOAAM, 1 AO/KHO /1M 3TO UCMbITaHWe 6biTb BbINOHEHO TOMIbKO HAa NEPBOVi eAuHULLE 060PYA0BAHUS UK HA BCEX
eAnHuLax;

- TpebyeTcsa NN UCnbITaHWe IMHENHOro BbiIBOAA KPATKOBPEMEHHbIM MepeMeHHbIM HanpshkeHuem Ans TpaHcdop-
MaTopoB. UMEILNX 06MOTKM C HEMOJTHOW M30AsuMeli HelTpanu, U ecim 3TO Tak. KakuM JO/HKHO ObiTb MCNblITaTenbHoe
HanpsxeHue;

- pasmepbl BO3AYLIHbIX NPOMEXYTKOB, €C/I OHW OT/IMYAKOTCA OT yKa3aHHbIX B pasjene 16.
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3HauveHna Un M. MKMH, a takxe JIKMH n KW (ecnu yctaHoBAEHbI) AO/XKHbI 6bITb NPeANOYTUTENBHO BblOpaHbI
13 0fHOI CTpoku Tabnuupl [16.2. NOCKONbKY B 3TOM C/iy4ae OHu 6yAyT ABAATLCSA CKOOPAUHUPOBAHHbLIM HAGOPOM 3HAYEHMWIA,
0AHaKO AO0MYCTMMO BbibMpaTb 3HAYEHWUS U3 pasHbIX CTPOK B nMpejesax OfHOro 3Hadyenus UH. unm 60nbluero 3HavyeHus
U, p. 4UTo6bl cOOTBETCTBOBATH CyLeCTBYIOLLEl NpakTuke koopAvHauuu usonauun. 3HadyeHne Cr. ecnum ykasaHo npose-
LEeHUe 3TOro UCMbITaHWs, AO/KHO 6bITb B3SAITO U3 TOI Xe CTpokn Tabnuubl A6.2. uTo 1 3HadyeHne M. /liob6oe couetaHue
3Ha4yeHn, B3ATbIX U3 PasHbIX CTPOK, MOXET NPUBECTU K U3NTMLIHWM 3anacam B KOHCTPYKLMMU NO HEKOTOPbIM napameTpam.

[B6.17.3 TpaHcthopmaTopbl 1 06MOTkM ¢ Ump > 170 kB

Bo Bcex cnyvasx:
3HayeHne Hanbonbliero paboyero HanpskeHnsa UHp;
3HayeHne HOMWHA/ILHOIO HanpsXeHns 06MoTkn DI
3HauYeHne NCNbITaTeNIbHOro HanNpPsXXeHWsa NOJTHOro rpo3oBoro nMnynbca (Mri);
3HayeHne ucnbiTaTeNlbHOro HaNPsXXeHUs KOMMyTaLMOHHOro umnynsca (KW);

- 3HayeHue ncnbiTaTesIbHOro NPUIOXEHHOTO KpaTKOBPEMEHHOro nepemeHHoro HanpskeHus (MKMH).

B 0co6bix cnyyasx:

- TpebyeTcs i1 NnpuMmeHeHne 60/1ee BbICOKOTO HaMpsHKeHUA AN UCTIbITAHUIA 4NUTENbHbIM NePeMEeHHbIM Hanpsxe-
HUEM C U3MEPEHNEM WUHTEHCUBHOCTM YACTUYHBIX Pa3psifoB;

- TpebyeTca NU UCNblTaHNe HanpshkeHWeM rpo30BblX UMMYNbLCOB BblBOAA HENTpann 1 AO/MKHO N 3TO WUCMbITaHne
6bITb NPOBEAEHO TONILKO HA NepPBOW eAnHULLE 060PYA0BAHUSE UM HA BCEX efuHMLax;

- TpebyeTcsa Nn UCMbITaHNe HanpshkeHWeM rpo30BblX UMMYNbCOB, NPUIOXEHHBIM OAHOBPEMEHHO K HECKOMbKUM Nn-
HeliHbIM BbIBOAAM, W [IOSIXHO /1N 3TO UCMbITaHWe GblTb BbINO/THEHO TO/ILKO HA NEPBOI eAnHULLE 060PYA0BAHNSA UK HA BCEX
eAnHnLax;

- TpebyeTcs N1 UCMbITaHWe NIMHENHOrO BbiBOJA KPATKOBPEMEHHbIM NEpeMeHHbIM HanpskeHnem ANs TpaHcdop-
MaTopOB. VMeKLWmnx 06MOTK/ C HEMNOSTHOW n3oNsuMeil HeiTpanu, 1 ecnm 3To Tak. KakuM JOMKHO 6biTb UCMbITATENbHOE
HanpsxeHue;

- pa3mepbl BO3AYLIHbIX MPOMEXYTKOB, €C/IN OHW OT/IMHAOTCA OT YKasaHHbIX B pasaene 16.

3HaueHua U, p, NTA. KW. MKMH n IKMNH (ecnv ycTaHOBNEHO) AO/DKHbI 6bITb NPEANOYTUTEIbHO BblOpaHbl U3 04HON
cTpokn Tabnuubl 16.2. NOCKONbKYy B 3TOM C/ly4aB OHU ByAyT ABNSATLCA CKOOPAMHUPOBAHHLIM HAGOPOM 3HaAYeHWiA, 0AHAKO
[OMYCTUMO BbIGMpaTh 3HAYEHMSA M3 pasHbiX CTPOK B NMpedenax 0OAHOro 3HavyeHns Unp nam 6onbliero sHayeHns L/Hp. uto-
6bl COOTBETCTBOBATH CyLLECTBYIOL e NpakTuke KoopanmHauuu nsonaumn. 3HadeHne Crl go/mkHo GbiTb B3ATO U3 TOW Xe
cTpokn Tabnuubl A6.2. yTo 1 3HaueHue M. Jlloboe coueTaHne 3HAYEHWI, B3ATbIX U3 Pa3HbIX CTPOK, [NTOXET NPUBECTU K
M3NINWHAM 3anacaM B KOHCTPYKLMW NO HEKOTOPbLIM napameTpam.

[5.18 Bbi6op ypoBHS U3onauuu HeliTpanu — npumep

TpaHcdopmaTop CO CXeMoi coeAnHeHnss 06MoTOK YH/[-11 ¢ HOMUHA/IbHBIM HanpsHXXeHneM 06MOTKM BbICLLErO Ha-
npsixeHns (BH) 155 kB (UHp = 170 kB), HOMWUHaNbHOI MoLWHOCTb0 100 MBA. conpoTvBneHreM NpsiMoit nocnesoBaTesib-
HOCTU 12 % npu 100 MBA 1 conpoTuBieHnem HyneBoi nocnegosatensHoctn 10,8 %, n HelTpanbio 06MoTkn BH. 3a3em-
NeHHOIi Yepes peakTop ¢ conpoTusieHnem 39 OM. ANs cnyyas 6€CKOHEeYHON MOLLHOCTY KOPOTKOrO 3amblkaHnsa ceTn byaeTt
MmeTb cneayoLwWwmnii Tok B HeiiTpanu o6MoTkn BH npu ogHoasHoM 3aMbikaHuy Ha 3em/to B ceTu BH:

(Z,.+Z,s+22f+Zj, +Zq, +Zqj)+3Zv +3ZK3

3-170000/73
(28.83+0+28.83+0+25.95-0) +3-39+0

= 1468 A.

YTO AaeT HanpsaXxeHne Ha HeVITpaJ’II/I

MHKNY= K321 =1468-39 = 57243 B.

Takum 06pa3om, MUHMMalbHOe 3HaYeHue NPUI0XEHHOro NepemMeHHOro HanpsxeHns HeilTpanu n3 Tabnuubl 6.2 coctas-
naet 70 kB.

MpuHumMas K,. = 1.05 ana UHAYKTUBHOIO COMPOTUB/IEHUS B HETPa/M, HanGosbllee HanpshXeHNe Ha HelTpanu npu
KOPOTKOM 3amMblkaHuu B ceTu byaeT

UNmax =57243-1.05-,/2 =85.0 kB.

MockonbKy 3almnTHOE YCTPOKCTBO He AO/KHO cpabaTbiBaTb Npy aMNAUTYAHOM HanpsbkeHun 85 kB. ero Hanbonb-
WKWt ypoBEHb A/IMTENIbHO A0MNYCTUMOrO NEPEMEHHOTO HaMpPSXKEHNS AO/HKEH ObITb He MeHee 851-J2 =60.1 kB. Moaxoas-
LKA OrpaHnuMTENb NEpPeHanpPsXeHnid 4NsS 3TOro HanpsbkeHus (Npy ycnoBuM ero AonycTumMocTu B TeyeHnme 10 c) nmeet
ocTawueeca HanpsxeHve 140 kB npu nmnynbce Toka 10 KA. C yyeTOM HEKOTOPOro 3anaca ypoOBEeHb UCMbITaTe/IbHOro
HanpsXeHUs MOJIHOro rPO30BOr0 MMNYyNbCa AN HEWTPAIN MOXET BbiTb NPUHAT paBHbIM 170 KkB.

VcnbiTaTelbHOMY HanpsXXeHWio MOJIHOro rpo3oBoro umnynsca 170 kB cootseTcTByeT Unp. paBHoe 36 kB. n 3ato
3HauYeHue crnenyeT ykasaTb AN HelTpanu.

73



FOCT P 56738—2015

[5.19 Ba3oBble NPUHLMUMbI A8 YCTAHOB/IEHUS UCTbITAHWIA 3/1EKTPUYECKON NPOYHOCTU U30NSALUN.
YPOBHEN N30AALUN N BHELWHUX BO3AYLWHbIX MPOMEXYTKOB: UCMbITAHNA

06.19.1 VicnbiTaHne TpaHcopmaTtopos ¢ VHp< 72,5 kB

OTu TpaHcopmaTopsl BKIOYAOT B ceba pacnpegenntenbHble TpaHcoOpMaTopbl, KOTOPbIe YacTo BbiMycKalTCA B
60/1bLUNX KONTMYecTBax A9 O4HON onpefeneHHON KOHCTPYKLUMK. icnbiTaHUs Takux TpaHCopMaTopoB AO/MKHbI OCTaBaTb-
€A 6bICTPLIMU U HEAOPOTVMMU.

Mockonbky BCe TpaHctopmaTopbl 1 06MoTkM ¢ Unp He 6onee 72.5 kKB npon3BoAsATCA € NOAHON n3onsaymeit 06MOToK,
V30M15UM1SA IMHERHbIX BbIBOAOB M BbiBOAA HETPasiM OTHOCUTE/TIbHO 3eM/IM MPOBEPSIETCS OAHOBPEMEHHO BO BPEMS UCMbITa-
HUS NPUNOXEHHBIM KPATKOBPEMEHHbIM NepeMeHHbIM HanpshxeHuem (MKMH).

B cBfA3M C 3TUM UCMbITAHNE WHAYKTUPOBAHHbLIM KPATKOBPEMEHHbLIM NepeMeHHbIM HanpsxeHnem (MK/TH) TpebyeTcs
TOMbKO ANA MPOBEPKN BUTKOEONM W30NALMK, W. KaK 1 B NpeAblayLieM u3faHun, ncnbiTaHne ABOWHbIM HOMWUHANbHbIM Ha-
npshkeHnem NpusHaHo obecneynBaloLL MM JOCTaTOUHbIN 3anac.

KOHCTPYKUMA M30N1ALMN OTHOCUTENBHO 3eM/IM U MexXAy (ha3amu Takke NpoBepseTCs NpU UCMbITAHUAX HaNPSHKEeHN-
em rpo3osoro umnynbca (Mr). HO A4NA orpaHnyeHns obbema ucnbiTaTesIbHOro 060pyAoBaHNsA, HE06X04UMOro ANa nc-
nbITaHUIA 3TOl KaTeropmm TpaHCOPMaToOpPOB, UMMY/bCHbIE UCMbITAHUA COXPaHEHbl B KA4ECTBE TUMOBLIX UCMbITAHWNA, 6e3
nepesoja ux B pa3psf NpuemMo-cAaTouHbIX UCTbITAHWIA.

VicnbiTaHre HanpskeHnem cpesaHHoro rpo3osoro umnysnsca (CrN) B obuiem cayyae He paccMmaTpmBaeTCsl Kak He-
obxoanmoe. 3To UcnbiTaHWe onpeAenieHo Kak cneymanbHoe, BbiNOMHAeMOoe No Tpe6oBaHNio 3akasynka Nnllb B TEX Cyya-
AX. KOrga MMerTCa 0COOEHHO TAXesble YC/I0BUA IKCnyaTauymm.

VicnbiTaHe MHOYKTUPOBAHHLIM NEePeMeHHbIM HanpskeHreM ¢ U3MepeHneM UHTEHCUBHOCTM YAaCTUYHbIX paspsaos
(AMNH) paccmaTtpuBaeTcs Takxke Kak CIMWKOM AOPOroe v C/AVNWKOM ANTebHOe 4151 06LLero NpUMEHeHUs Ha 3TUX TpaHc-
hopmaTopax. 1 6osiee TOro, ero Lenv nokpsiBaT ncnbitaHns NKMH n MKMAH. 3To ncneitaHne onpefenieHo Kak cneymans-
HOe ucnbiTaHne, BbINO/IHIEMOe N0 TpeboBaHMI0 3aKa3unka, BO3MOXHO, C COKpPaLLeHMEM NPOAO/KNTENbHOCTY UCTbITAHUA
B TeX C/y4yasix, Korga uMeroTcs ocobble yC/i0B/A 3KCnayaTaumm.

[6.19.2 VicnbiTaHne TpaHcdopmaTopoB ¢ 72,5 kB < UHp < 170 kB

TpaHcdopMaTopbl 3TOr0 Cpe/iHero gnanasoHa, kak npasuio, NPOU3BOAATCA Ha 3akas, U U3-3a 6onblueil nepefaBa-
eMOoli MOLLHOCTUN yCTaHOB/eHbl TpeboBaHnsA 6onee TUaTeNbHON NPOBEPKM NX kavecTBa. MoCKosIbKy 06MOTKM MOTYT 6biTb
KakK C NOMIHOM’, Tak U C HEMOJTHOW M30MAUUeli HeiTpanu, NnepeyeHb UCMbITAHWI COCTaB/IEH TaK. YTO6bI OXBATUTb 06a cryyas.

3nekTpuyeckas NPOYHOCTb U30MALMUN HEWTpany OTHOCUTENbHO 3eMAN N U30NALNA NNHERHbIX BbIBOAOB OTHOCK-
TeslbHO 3eM/M B cilydae 06MOTOK C MOJTHOWM U30naumein HeiiTpany NpoBepsaeTcs UCMbITAHNEM NPUIOXEHHbIM NepeMeH-
HbIM HanpsxeHnem (MKMH). Ana 06MOTOK C HEMOMHON n3onAuMeil HeiiTpanu ypoBeHb WCMbITATENIbHOTO HANPSXEHNS
OrpaHNyeH 3N1eKTPUYEeCKON NPOYHOCTbIO U30MALUN HEWTPanu, NOTOMY UCTbITaHNEe NPUMIOXEHHbIM MepPeMEeHHbIM Hanps-
XeHMeM HefoCcTaTO4YHO ANA NOATBEPXAEHUS 3NeKTPUYEeCKOn NPOYHOCTU NNHENHbIX BbIBOAOB OTHOCUTENIbHO 3eM/IN.
B cBA3M C 3TM UCNbITaHNE IMHERHOro BbIBOJA KpaTKOBPEMEHHbIM NepeMeHHbIM HanpshxeHuem (JIKMH) sensetca npu-
eMO-CAaTOUYHbIM UCTIbITAHMEM A1 TPAHC(OPMATOPOB, UMELWUX 06MOTKM C HENOJTHON U3onsAunein HeiAiTpanu, HO MOXeT
6bITb 3aMEHEHO N0 COrNaleHni0 MeXay U3roToBUTENEM U 3aKa3uMKOM Ha UCMblTaHWe HanpsXeHNnemMm KOMMYTaLnoHHOro
nmnynbca (KW). Takum obpasom, 3TOT knacc TpaHchopmaTopoB MOXeT 6biTb UCNbITAH Tak Xe. Kak u 6onee KpynHble
TpaHcgopmaTtopsl.

301541 OTHOCUTENBHO 3EMIN U MexXay ha3aMu Takke UCMbITbIBAETCA NMPUEMO-CAATOUYHbIM UCMbITAHNEM Hanps-
XeHnem nosiHoro rpososoro umnynbca (Mr). Ana paccmaTtpuBaeMoro gnanasoHa 3HavyeHuii UHp ucnbiTaHne HanpshkeHu-
€M Cpe3aHHOro rpo3oBoro NMNyabca ABNAeTCs cneynanbHbIM UCNbITAHMEM, KOTOPOE MOXET 6bITb YCTaHOBNEHO NO Tpeb6o-
BaHWIO 3aKa3uuka B ciyvyas cneuynduyHbIX yCA0BUiA akcnayaTaymn.

[lna npoBepkn BUTKOBOW U MexAydasHoi n3onauuv, ncnbiTaHne UHAYKTUPOBAHHbIM KpaTKOBPEMEHHbIM NepeMeH-
HbIM HanpsxeHnem (MKIMH). paBHbIM ABOWHOMY HOMWHA/IbHOMY HanpshXeHWto, N UCMbITaHUE AUTENbHbIM NepeMeHHbIM
HanpsHKeHNeMm C M3MepPeHNEM MHTEHCMBHOCTU YacTUUHbIX pa3psagos (AMH) ycTaHOB/IEeHbl Kak NpuemMo-chaTouHble WUCMbl-
TaHua. [na TOro Ytobbl COKPaTUTb BPEMS Ha UCMbITAHWUA U He BOCMPOU3BOAUTL ABaX/bl OJHW U Te Xe 3/ieKTpuyeckne
BO3JeiCcTBNA B M3015UMM TpaHcdopmaTopa, npeAycMOTpeHa BO3MOXHOCTb COBMELLEHUS 3TUX UCAbITaHWA, NOCKObKY
pacwmpeHne ucnbiTanus AMH gaeT cxoxue Bo3geincTausi, 4to u MKMH. a 06a uUcnbiTaHNs NPoBOASTCA NPY COeAUHEHUN
BbIBOJOB TpaHcthopmaTopa aHaorMyHo ToMy, Kak 3To 6yAeT B yC/IOBUAX aKCNIyaTauum.

[06.19.3 UcnbiTaHne TpaHcdopmaTopoB ¢ Hp> 170 kB

[laHHas kaTeropus TpaHcOpMaTopoB OXBaTbiBaET KPyMHble TpaHCcopMaTopbl 415 MarucTpabHbIX CETEN 1 reHe-
paTopHble TpaHcopmMaTopbl. B CBA3M C OrpaHnyYeHHbIM KOJIMYECTBOM BblMyCKaeMbIX eUHNL, 1 HE06XO04MMOCTbIO NPOBEp-
K1 KauyecTBa 3TUX KPYMHbIX U OTBETCTBEHHbLIX TPAHC(OPMAaTOPOB YCTaHOB/IEHbI CefyoLne UCMbITaHNS.

MpoBepka M30AUUN OTHOCUTENIbHO 3EM/IN NPUTOXEHHBIM KPaTKOBPEMEHHBIM MePeMEHHbIM HanpsXXeHnem HopMu-
poBaHa B KayecTBe NPUemMo-CAaToYHOro UCNbITaHus.

VcnbiTaHne 4MTeNbHbIM NEePEMEHHbBIM HanpsXKeHWeM C N3MepPeHNEeM UHTEHCUBHOCTY YaCcTUUHbIX paspsagos (AMH)
CNYXWT AN NPOBEPKN KayecTBa BUTKOBOW U30MALUN, N30NALUN OTHOCUTENBHO 3eMIN U MexXAy da3amu, Npy 3TOM BbIBO-
Abl TpaHchopMaTopa COeAUHAIOTCA Tak Xe. Kak U B YC/IOBUSAX aKCnayatauuv. McnbiTaHne HanpskeHreM KOMMyTaLoH-
Horo umnynbca (K1) ncnonb3yeTca 415 NPOBEPKU 3N1EKTPUYECKOW NPOYHOCTU U30MALUM OTHOCUTESIbHO 3EMIN U MexXAay
dhasamu. B cBs3n € aTUM nonaraeTcs, YTO OTAE/bHOE UCMbITaHNe NHAYKTVPOBAHHbLIM KpaTKOBPEMEHHbIM NepeMeHHbIM Ha-
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npshKeHNeM He siBNsieTCs HE06XOANMbIM, HO YPOBEHb MOBLILLIEHHOTO HANPSHXKEHWUS B UCTbITaHUM [AMH npun XenaHun rnoxet
6bITb YBE/IMYEH, HaNpUMep, 40 ABONHOTO HOMUHA/ILHOTO HaNPSHXKEHNS.

McnblTaHne HanpskeHWeM rpo3oBbiX UMMYbCOB, BKIOYAS CPe3aHHbIi rpo30BOl UMNYLC, ANA 3TUX TpaHcdop-
MaToOpOB YCTaHOB/IEHbI B KayecTBE MPUEMO-CAATOYHOTO UCMbITAHUS, NOCKO/IbKY CUMTAETCA BaXHbIM AoKas3aTb Cnoco6-
HOCTb TpaHcthopmaTopa BblAEPXMBATb WMMY/bCHbIE HAMNPSXEHUA, B T. Y. coAepxaline 605ee BblCOKOYACTOTHbIE CO-
cTaBnsoLWme.

McnblTaHne NMHeHOro BbIBOJA KPATKOBPEMEHHbIM NepeMeHHbIM HanpsxeHnnem (JTIKMH) MoxeT 6biTb yka3aHo Kak
crneyunanbHoe WCnbiTaHe, ecn 3aKkasynk TpebyeT NPoBefeHNs OMNOHUTENbHOK UCMbITAHUA NePEeMEHHbIM HanpsXKeHn-
eM U30NALUN NINHENHbIX BbIBOJOB OTHOCUTENIbHO 3eM/IN. ITO WUCMbITAHWE SBNSETCS NPOWU3BOAHBIM OT UCMbITAHUSA NHAYK-
TUPOBaHHbLIM KPATKOBPEMEHHbIM MEPeMeHHbIM HanpsXeHnem.

[5.20 Ba3oBble NPUHUUNbI 418 YCTAHOBMAEHUA UCNbITAHUA 3N1EKTPUUYECKON NPOUYHOCTH N30NALUN.
YPOBHEN M30NAUUN 1 BHELWIHUX BO3AYLWHbBIX NPOMEXYTKOB: UCNbITATENbHbIE HANPSXEHUs

WcnbiTaTenbHble HanpskeHus, npueBefeHHble B Tabnuue [6.2. yctaHOBNEHbI HA OCHOBE CTaHAapTa no koopAuHa-
umn nsonauun M3K 60071-1. N3 tabnmupsl A6.2 ncknoyeHbl Bce npuBefeHHble B cTaHaapTe M3K 60071-1 ypoBHU M30-
NALWK. KOTOpble HMXe AoNYCTUMbIX Npesenos, HO BBeAeHa Tabnvua [6.3. cogepxalyas 60nee HU3KNe YPOBHU U30N5LMN,
KOoTOopble MOryT 6bITb MCMNO/b30BaHbI A1 COr/lacoBaHUS C CyllecTBylOWen npakTukoii. Tabnuua Ab.2. kak n npexge,
faeT Anana3oH BO3MOXHbIX 3HAYEHWI ncnbiTaTeNbHbIX HANPSXKEHUIA 418 KaxAoro 3HavyeHnss UHp. 4To6bl o6ecneynTb BO3-
MOXHOCTb COOTBETCTBUSA cneundukayum TpaHcpopmaropa TpeboBaHNAM OTAe/bHbIX IHEPreTUYECKUX CUCTEM, NPK 3TOM
npegycmaTpuBaeT MeHblUee YACNO CTaHAAaPTHbIX YPOBHEN nsonsauuu.

Mpn ycTaHOBMEHWN 3HAYeHWA, nNpuBefeHHbIX B Tabnuue [6.2. 66110 MCnonb30BaHO obljee nNpasBu/io, OCHOBAH-
HOe Ha xapakTepuctukax M3onsuuu, cogepxalleil TBepAylo U30NSLMUI0 HA OCHOBE LEN/0103bl 1 MUHepasnbHOe Macso.
MccnepgosaHns, NpoBoAvMbIe A1 3TOr0 Tuna M30M5AUMKM, NoKasasu, YTO BblAepXuBaemoe HanpshkeHne KOMMmyTalMOoH-
Horo umnynbca (KW) o6bi4HO nexuT B npegenax oT 0.8 go 0.85 oT BblAepXMBAEMOro HanpsHXeHWs NOJSIHOTO rPO30BO-
ro uMnynbca. 3HauyeHns UcnbiTaTeslbHbIX HAaNPsHXKeHWi NOTHOro rPO30BOT0 U KOMMYTALMOHHOIO VMMNY/bCOB B CTaHAapTe
IEEE C57.12.00—2010 ocHoBaHbl Ha koadduumneHte 0.83.

B tabnuue 6.2 3HaueHns 6b1an OKpyrneHbl B 601bLUY0 CTOPOHY BO BCEX Cryvasx, korga 370 He NPpMBOAWIIO K upes-
MepHOMY OTK/TOHEHMIO OT 06Lero npasuna.

MNHAyKTpoBaHHOE KpaTkoBpeMeHHoe nepemeHHoe HanpshkeHune (MKMH) oTHocMTenbHO 3eMnu, kak npasuio, Co-
cTtaBnaeT okoso 50 % OT ucnbITaTeNIbHOro HanPsXKeHNsA KOMMYTaLNOHHOTO UMNY/bCa, T. €. NpuMepHo oT 40 Ao 43 % ucnbl-
TaTeNlbHOro HanpshKeHWs NoaHOro rpo3osoro umnynesca (M), 3HaveHns, ykasarHble B Tabnuue A6.2. 6binn ycTaHoBe-
Hbl C MOMOLLbIO 3TOF0 OCHOBHOTO MPMHLMNA W CTAHAAPTHBIX 3HAYEHWUI /1 UCMbITATENILHOTO NEPEeMEHHOT0 HanpsXXeHus no
M3K 60071-1. 3a ucknwyeHmem 1/m p meHee 36 kB. rae ucnonb3lyemas npakTvka HECKOMIbKO OT/IMYaeTcs, B LiesioM obuiee
npasnno cobnogaeTcs C HeKOTOPbIMU OTK/IOHEHNSAMM A1 OTPaXKEHUA CyLLEeCTBYIOLEN NPaKTUKA.

3HaveHne 1.58L/HONV AN AANTENbHOro NepeMeHHOro HanpsxeHus npeacrasnseT coboil ysennyeHHoe Ha 5 %
3HavyeHne 1-51/vom”™/3, KoTOpoe ucnonb3yetca B ctaHdapte |IEEE C57.12.00-2010. 3HaveHune 1-8t7THOM”3 ansa Hanps-
XEHWA MOBbILEHHOIO YPOBHA COOTBETCTBYET 3HaYeHuno 1 .7 YBenunueHMomY Ha 5 % ¢ uenbio yyeta nepexoga ot
L/, p k Cl,0bl ¥ rapmoHusaummn ¢ IEEE C57.12.00—2010.

75



FOCT P 56738—2015

Mpunoxexne B
(cnpaBoy4HOE)

CBefleHNsA 0 COOTBETCTBUMN CCbITOYHbIX MEXIOCYAapCTBEHHbIX
M HaluMOHaNbHbIX CTAHA4APTOB MeXAYyHapoAHbIM cTaHjapTam, MCNOoMb30BaHHbIM B KayecTBe
CCbITOYHbIX B MPUMEHEHHOM MEXAYHapoAHOM cTaHAapTe

Ta6nuuya [AB.1

O603HayYeHne CCbiSIOYHOTO CTteneHb
O603Ha4YeHNEe U HAUMEHOBAHUE CCbIZIOYHOK MexAyHapoAHOro craHgapra
MeXrocyaapCTBeHHOro crtaHgaprta cooTBEeTCTBUA
FOCT 30830— 2002 MOD IEC 60076-1 «CunoBble TpaHcopmaTopbl. YacTe 1. O6uwue no-
JNTOXXeHna»
IEC 60076-1 «CunoBble TpaHcopmaTopbl. YacTe 1. O6uwue no-
FOCT P 52719—2008 NEQ NIOXEHUSI»
IEC 60137 «BBOAbl U30NUPOBaHHbIE ANA NEepeMeHHbIX Hanpsxe-
FOCT P 55187—2012 NEQ WU CBLILE 1000 By
IEC 60270 «TexHuWKa WCMNbITAHWIA BbLICOKUM HaNpsHKeHWEM.
FOCT P 55191—2012 MOD M3MepeHuns 4acTUYHbIX pa3psagos»
FOCT P 55193—2012 MOD IEC 60060-2 «TexHuKa ncnbiTaHuii BbICOKAM HanpshkeHnem. YacTb
2. \amepuTenbHble CUCTEMBI»
FOCT P 55194—2012 NEQ IEC 60060-1 «TexHuKa UCMbITaHWA BbICOKAM HanpshkeHnem. Yactb 1.
O6ume onpefgeneHns n TpeboBaHUA K UCMbITAHUAM
MpumeyaHne — B HacToAweli Tabnumue UCNONb30BaHbl crefytoLme ycoBHble 0603HaYeHUsI CTeNneHun co-

OTBETCTBUA CTaH4APTOB:

- MOD — moancuumpoBaHHble cTaHA4apThl:

- NEQ — HeakBMBasIEHTHblE CTaHAaPThI.
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YAK 621.314.222.6:006.354 OKC 29.180 E64 MOD

KntoueBble c/ioBa: TpaHcopMaTopbl, peakTopbl, 3/ieKTpuyeckas NPoYHOCTb N30NsUUN, Tpe6oBaHUsA N MeTo-
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78



Pepaktop T.H. KycToBa
TexHuuecknii pegaktop B.H. Mpycakosa
KoppekTop E.P. AposiH
KomnbloTepHas BepcTka HO.B. MonoBoii

MoanucaHo B neyatb 25.02 2016. ®opmart 60 *8tt'/g. FapHuTypa Apuan.

CpaHo B Habop 09.11.2015.
Tupax 33 31.

Ycn. neyu. n. 9.77.

Yu.-u3g. 1. 8,90. 3ak. 539.

Ha6paHo s WU/[ «tOpucnpyaeHumnsa», 115419, Mocksa, yn OpaxoHukuase 11
www (uhsizdat.ru  y-book@ mail.ru
MS[ZLaHO notTne4yaTtaHo BO
oryn «CTAMOAAPTUH®OPM». 123995 MockBa. MpaHaTHbli nep.. 4.

www.gosbnfo.ru rnfo@ gostinfo.ru


https://www.mosexp.ru
https://www.mosexp.ru
https://www.mosexp.ru# 
https://files.stroyinf.ru/Index/624/62414.htm

