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NHopMauusi 06 N3MEHEHUSIX K HACTOSILLEMY CTaHAap Ty Ny6/iMkye TCs B eXXerogHoM UHGOpPMaLOH-
HOM yKasaTene «HauuoHa/ibHble CTaH4apThi», @ TEeKCT U3MEHEHU 1 NOoMpaBoOK — B €XEMeCSYHOM WH-
hopMaLMoHHOM yKa3aTe e «HauuoHanbHble CTaH4apThi». B ciydae nepecmoTpa (3aMeHbl) UM OTMeHbI
HacTosILLero cTaHgaapTa cooTBeTCTBYloLee yBeLoM/eHVe By aeT ony6/IMKOBaHO B XXeMeCcA4YHOM UHAOP-
MaLMOHHOM yKa3aTesne «HaluoHanbHble CTaHaapThi». COOTBETCTBYOLLAsA UH(OPMaLUs, yBefOMIeH E U
TeKCTbl pasmMeLlaloTCa Takke B MHOPMAaLMOHHON crucTeMe 06LEro nofb3oBaHnsa — Ha oduumanibHOM
caiiTe ®defepasbHOrO areHTCTBa N0 TeXHUYECKOMY Pery/mpoBaHuio 1 MeTPoJIornv B ceTu VIHTepHeT

© CTtaHgapTuHdopm. 2015

B Poccuiickoit defepaumm HacTosLMi cTaHAaPT He MOXeT 6bITb MOSIHOCTbLIO U/IM YACTUYHO BOCNPOU3Be-
[AeH. TUpaXNpPOoBaH M pacnpocTpaHeH B KayecTBe ohuumanbHOro nsgavus 6e3 paspelweHus ®egepasibHOro
areHTCTBa No TeEXHUYECKOMY PErysiMpoBaHuio 1 MeTposiorim
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M E X T OCVY 4 AP CTWBEHH b # C T A HAOAWPT

MALWWHBbI 3NTEKTPUYECKUE BPALWLAKLWWNECA

YacTtb 1841

KBaJ‘IVIC*)I/IKaLU/IOHHbIe M TUNOBbIE UCNbITAHNA O/1 CUCTEM 3/IeKTpounsonauum tmna |,
MCcnonb3yeMblX BO BpalWaloWNXCAa 3/TIEKTPUYHECKNX MallMHaX C NnuTaHnem
oT npeo6pasoBaTene|7| NCTOYHUKa HanpsaXeHna

Rotating electrical machines. Pari 18-41. Qualification and type tests for Type | electrical Insulation systems used In
rotating electrical machines fed from voltage conveners

fata BBegeHna — 2016—03—01

1 O6nacTb NpUMeHeHus

HacTtosiwumii cTaHAapT onpeaensieT KpUTepumn A58 OLEHKM M30SILMOHHBIX CUCTEM 0GMOTOK cTaTopa (po-
TOpa). KOTOpble NOABEPXKEHbI B 3/IEKTPUYECKUX NpUBOAAaxX Bo3aeicTeuio LUVIM. 3TOT TeXHUYECKUii pernameHT
NPYMEHVM K CTaTOPHbIM (POTOPHbLIM) 06MOTKaM 1-¢hasHbIX WM MHOrOa3HbIX 3/IEKTPUYECKUX MALUVH nepe-
MEHHOTO TOKa, MMEIOLLMM U30JISILMOHHYIO CUCTEMY, NpeAHa3HauYeHHyo 415 paboTbl OT Npeo6pasoBatesns.

CTaHAapT onvcbIBaeT KBa/IMMDUKALMOHHbIE U TUMOBbLIE UCTbITaHWS Ha NPeACcTaBUTE IbHbIX 06pa3uax un
Ha MalluHe B LesIoM, KOTOpbIe AO/KHbI NOATBEPXAATL UX NPUroAHOCTL AN paboTbl C Npeobpa3zoBaTensiMy Ha-
NPSKEHUSI.

HacTosiwmii cTaHAapT He pacnpocTpaHsAeTcsa Ha:

- Bpaljarolmecs aNeKTpUYECKNe MallviHbl, UCMOo/b3YHoLiMe Npeobpa3oBaTeslb TOMILKO A/1s NycKa.

- Bpaljarolmecs 3MeKTPUYECKNE MallVHbl C HOMUHa/IbHbIM CpeAHeKBaApaTUUHbIM HanpshKeHneM
£300 B.

- 3N1eKTpoo60opy0BaHME N CUCTEMbI TPAHCMOPTA.

2 HopmaTtuBHble CCbIIKM

[N NPUMEHEHUA HaCTOSALLEro ctaHAapTa Heo6xo4MMbl CreyoLne CCblIoYHble AOKYMEHTbI. Ana aatun-
POBaHHbIX CCbI/IOK MPUMEHSIOT TONBKO yKa3aHHOe M3JaHue CCbIIOYHOTO AOKyMeHTa, A/18 HeAaTMpOBaHHbIX
CCbI/IOK NPUMEHSIOT NocnefHee U3faHne CCbIOYHOroO AOKyMeHTa (BK/10oYas BCe ero U3MeHeHus).

IEC 60034-18-1:2010 Rotating electrical machines — Part 18-1: Functional evaluation of insulation
systems — General guidelines (MawuHbl 3nekTpuyeckue spawjawowmecs. Yacte 18-1. PyHKUMOHaNbHaA
oueHka cuctem nsonauun. O6uime pykoBoAsLLMe YKa3aHuUs)

IEC 60034-18-21:2012 Rotating electrical machines — Part 18-21: Functional evaluation of insulation
systems — Test procedures for wire-wound windings — Thermal evaluation and classification (MawmnHbl anek-
Tpuyeckme Bpawjatowmecs. Yactb 18-21. dyHKUMOHa/IbHAA OLeHKa cucTemM n3onaunn. MeToamkn UcnbITaHWi
06MOTOK M3 HaMOTaHHOI NPOBOIOKM. OLeHKa TEN0BbIX XapaKTepUCTUK 1 knaccudumkaumus)

IEC 60034-18-31:2012 Rotating electrical machines — Part 18-31: Functional evaluation of insulation
systems — Test procedures for form-wound windings — Thermal evaluation and classification of insulation
systems used in rotating machines (MawunHbl an1eKTpuyeckne Bpawatowmecs. Yactb 18-31. dyHKUMOHa/IbHaA
OLeHKa cMcTeM M3onsaumMn. MeToaMKM NCMbITaHUI WabMoHHbIX 06MOTOK. OLeHKa TEM/I0BbIX XapaKTepucTuk n
KnaccuurKkaumsa N30N8UNOHHBIX CUCTEM, UCMNOMNb3yeMbIX BO BpallaTesibHbIX MallnHax)

IEC/TS 60034-25:2007 Rotating electrical machines — Part 25: Guidance for the design and
performance of a.c. motors specifically designed for converter supply (MawmnHbl anekTpnyeckne spatlaroLime-
ca. YacTb 25. PyKoBOACTBO MO KOHCTPYKLMM W 9KCN/TyaTalMOHHbLIM XapakTepucTukam gsurareneii nepemeHHo-
ro Toka, crneymanbHO NpefHasHavYeHHbIM ANA 3/1IeKTPOnNMTaHnsa Yyepes npeobpasoBaTesib)

M3paHue opuumnansHoe
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IEC 60172:1987 Test procedure for the determination of the temperature index of enamelted winding
wires (MpoBoga 06MOTOYHbIE aMa/IMpOBaHHble. MeToAbl UCMbITaHW MO onpeAenieHNto TeMnepaTypHOro uH-
nekca)

IEC 60270:2000 High-voltage test techniques. Partial discharge measurements (MeTogbl UCMbITaHN
BbICOKMM HanpshkeHnem. iamepeHune 4acTUUHbIX pa3psgoB)

IEC 60664-1 Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests (KoopguHauusa nsonsauuun ans o6opyfoBaHUs B HU3KOBOJIbTHBIX cucTemax. Yactb 1.
MpuHUMNbI, TPe6oBaHUA N NCNbITaHUSA)

IEC 61800-2:1998 Adjustable speed electrical power drive systems— Part 2: General
requirements — Rating specifications for low voltage adjustable frequency a.c. power drive systems (Cuctembl
CUJ/I0BbIX 3/1IEKTPONPUBOA0B C PEry/IMpyemMoii CKoOpocTb. HacTb 2. O6uwmne TpeboBaHnsA. HOMUHa/IbHbIE TEXHU-
Yeckue XxapaKTepmUCTUKMN HU3KOBOSIbTHLIX CUCTEM CU/I0BbIX 3/1IEKTPONPUBOLOB NEepPeEMEHHOro Toka C perynvpye-
MOV 4acToTOi4)

IEC 61934 Electrical insulating materials and systems — Electrical measurement of partial discharges
(PD) under short rise time and repetitive voltage impulses (3/1eKTpoO130NALMOHHbIE MaTepuanibl N CUCTEMBI.
JnekTpuyeckoe M3MepeHne YacTUYHbIX Pa3psifoB KpaTKOBPEeMEHHO HapacTaloLWwmX 1 Nepnoanyeckn noBTops-
IOLMXCA UMMYIbCaxX HaMPsHKEHNS)

3 TepmuHbI 1 onpeaeseHns

B HacTosiweM cTaHfapTe NPUMeHeHbI criefyoline TEPMUHbI C COOTBETCTBYHOLMMI ONpeaeneHnsIMu:
3.1 yacTuuHbIli pa3psag [partial discharges (PD)]: 9nekTpuyeckuii paspsg, KOTopblii TONbKO YacTUYHO
nepekpbIiBaeT U30/1SALUMI0 MeXAy NPOBOAHUKAMMN.

MpumeyaHue — OH MOXET NPOU3OITU BHYTPU M3OASILAM UK BEIN3M NPOBOAHUKA.

3.2 Haya/bHOe HanpshkeHne vacTuyHoro paspsga; HHYP [partial discharges inception voltage
(PDIV)]: MMHMManbHOe HanpsixeHue, Npu KOTOPOM B MpoLLecce UCMbITaHWli BO3HUKAIOT YacTUYHble pa3psigbl,
Korfa HanpshkeHune, NpuUIoKeHHOe K 06bEKTY UCMbITaHWS, 3HaUNTEIbHO BO3pacTaeT OT MUHUMa/IbHOIO YPOBHS,
npyv KOTOPOM 3TU pa3psaabl He BO3HUKALOT.

MprumeyvaHne — lMpu cuHyconganbHOM NPUIOXKEHHOM HanpsbkeHun HHUYP onpepensetcs kak feicTeytowee
3HauYeHve HanpskeHus. Mpu UMNYNbCHbLIX HanpsbkeHWsx HHYP onpefenseTcs kak MEeXNMKOBOE HanpsxeHue.

3.3 HanpsXxeHue 3aTyxaHusa 4acTuyHoro paspspga; H3UP [partial discharges extinction voltage
(PDEV)]: HanpsikeHve, nNpyv KOTOPOM YacTUUHble paspsagbl PerucTpupyroTca naMepuTenbHONM annapaTtypow,
Korga HanpsixeHune, NPUI0XKeHHOE K 06 beKTY UCMbITaHUsS 3Ha4YUTE/IbHO YMEHbLIAeTCs OT HanbosbLuero 3Hayve-
HUWSA, NPY KOTOPOM HabtoaalTCca aTK paspaabl.

MpumeyvyaHune — Mpu cuHyconganbHOM NPUNOXKEHHOM Hanpshkenun H3UP onpegensietcsa kak geicTeylouiee
3HaueHne HanpsxeHus. MNMpu UMNyNbCHbIX HanpskeHuax H3UP onpeaenseTca Kak MeXNUKOBOE HanpshkeHue.

3.4 Hayva/lbHOEe HanpsXeHune NOBTOPAKLWUNXCA HaCTUUYHbIX pas3pagos; HHMUP [repetitive partial
discharges inception voltage (PDIV)]: MMHMManibHOE MEXMNNKOBOE HanpsieHne, Npyu KOTOPOM YaCcTUUHbIe pas-
psAabI NPOUCXOAAT C NEPUOANYHOCTBIO 1 NN 60/1ee Ha Kaxble iBa UMMNY/IbCa HanNpsKeHUs, BbIYUC/IEHHOE Kak
cpefHee 3a yCTaHOB/IEHHOE BPeMsl UCMbITaHWii, B YC/IOBUSIX, KOrga HanpshkeHve, NpuioXeHHoe K 06 bekTy uc-
NbITaHWN, CYLLECTBEHHO YBENYMBAETCA OT Hy .

3.5 yHUNonsApHbIn nmnynbc (unipolar impulse): VIMNynbC HanpsiXeHWsi, NONSPHOCTb HaNPSHXKEHUSA KO-
TOPOro UAn NONOXUTeNbHAsA, UK oTpuuaTenbHas.

MpumeuvyaHne — TepMUH «UMMYSIbC» UCMONb30BAH /15 ONUCAHWUA NEPEXOAHOIO HAMPSXKEHWUSA, MPUTOXEHHOTO K
3aXnmMmam MalluHbl, 1 ANna onncaHua CurHasa o Haimdynm 4aCctTuU4HoOro paspsga.

3.6 6unonsapHbli umnynbc (bipolar impulse): IMnynbc HanpshXeHWs, NONIAPHOCTb KOTOPOro U3MeHsieT-
€S OT NOJSIOXKUTESIbHON K OTpuuaTeNnbHOM nnm Hao6bopoT.

3.7 yacToTa NOBTOPSAEMOCTN UMNYNbCOB HanpshxeHus (impulse voltage repetition rate), t BennunHa,
obpaTHasa BpemMeHV Mexay ABYMs nocsiefoBaTe/ibHbIMU UMMy/ibCaMy OAHOM MOASPHOCTU, MOMIOXUTENbHbIMU
U oTprLaTenbHbIMN.

3.8 Bpems HapacTaHus (rise time), t Bpems HapacTaHusA HanpshkeHns oT 10 % A0 90 % ero KOHe4YHoro
3HayeHus.

3.9 BpemsA HapacTaHusa umnynbca (impulse rise time): Bpems HapacTaHus uMmnynbca ot 0 % go 100 %.
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MpumeyaHune — loka He OTOBOPEHO MHOE, 3TO BpeMsA paBHO 1,25 BpeMeHU yBesimyeHns HanpsxeHus ot 10 %
10 90 %.

3.10 ckayok HanpshxeHus (jump voltage). MrHoBeHHOEe M3MEHEHME HanpsXeHUs Ha 3axumax

ABuUraTens npv nMTaHWM ero ot npeobpasosaTens.

3.11 anekTpomsonaumoHHaa cuctema (electrical insulation system): N3onsunoHHasa cTpykTypa, co-
Aepxauias oavH uim 6osiee 3/1eKTPON30NALMOHHBIX MaTeprasioB BMeCTe C COOTBETCTBYHOLLNMMM NPOBOAALLM-
MW 4acTsIMU, NMPUMEHSIEMbIMUN B 3/1IEKTPOTEXHUYECKOM YCTPOIiCcTBE.

[IEC 62068-1. onpegeneHue 3.1)

3.12 chopmeTa (formette): CneunanbHas ucnbiTatesibHas Mofesnb, UCNOSb3yemMasa OJ/1 OLEHKN 3/1eKT-
POUN30ALMOHHON CUCTEMBI LLIAG/TOHHBIX OOMOTOK.

3.13 moTopeTa (motorette): CneymnasibHan UcnbiTateNlbHash MOAe b, UCMO/Ib3yeMas A1 OLEHKN 3/1eKT-
POMN30/ALMOHHON CUCTEMBI BCbIMHBLIX OOMOTOK.

3.14 snekTpuyeckas HanpsXeHHOCTb (electric stress): HanpsxXeHHOCTb 3N1eKTPUYEcKoro nons. B/mm.

3.15 HOoMUMHanbHOe HanpsxeHue (rated voltage): BenuunHa, 06bIYHO ONpefesieHHas Npov3BoguTenem
ONns cneundunyecknx paboymx ycrioBuin MallmvHbI.

3.16 ocHoBHas 4yacToTa (fundamental frequency): UacToTa B cnekTpe, Nosly4eHHasi C MoOMOLLbLO Npeo6-
pa3oBaHusa Pypbe Nepnoanveckoin BpeMeHHOM yHKLMKN, C KOTOPOM COOTHOCATCA BCe YacTOThbl CreKTpa.

NMpumeyvyaHune — [na ueneit HacToALero ctaHAapTa Noj OCHOBHOI YacTOTON HaANPSHXKeHUS Ha 3aXkuMax Mallu-
Hbl NOHMMAaeTCcA YacToTa, onpegensolwan ee CKOPOCTb BpalleHUs Npu nNUTaHun oT npeobpasoBarens.

3.17 pnuTenbHOCTb (UK WMpuHa) nmnynbca (impulse duration (or width)]: Bpemsa mexay nepsbimM u
nocnegHUM MOMeHTaMn BPeMeHU, Npu KOTOPbIX MTHOBEHHbIE 3HAYeHUS MMMybca AOCTUratoT onpeaeneHHoro
NPOMEXYTOYHOIO U/ MOPOroBOroO 3HAYEHUS.

3.18 nukosoe (MMNynbCHOe) HanpsaxeHue [peak (impulse) voltage], Up: MakcumasibHOe YncieHHoe
3HayYeHune HanpsXXeHus, AOCTUraemMoe YHUNONAPHbIM umMnynbcoM (Up Ha pucyHke 1).

3.19 ycTtaHOoBMBLIeeCs 3HadyeHMe WMNY/IbCHOro HanpsxeHus (steady state impulse voltage
magnitude). Ua: KoHe4HOe 3HayeHne nmnysibca HanpsixeHus (CM. PUCYHOK 1).

3.20 nepeHanpsxeHune (voltage overshoot). Ub: BennunHa nNMKOBOro Hanps>XeHWsS MO OTHOLUEHWUIO K
YCTaHOBUBLLUEMYCSH 3HAYEHUIO UMIMY/IbCHOIO HanpsXXeHUs (CM. PUCYHOK 1).

3.21 vacToTa nepeperynumpoBaHus (overshoot frequency): BenmunHa, obpaTHas YeTblpexkpaTHOMY
BpeMeHN HapacTaHus uMmnynbca.

PucyHok 1 — lMapameTpbl UMNyabca HanpsXkeHus

4 3dohekTbl, BO3HMKaIOLLME NPU paboTe OT Npeobpa3oBaTtesisi YacToTbl

BpeMﬂ HapacTaHusa BbIXOAHOro Hanps>XeHus COBpPeMEeHHbIX npeoﬁpasoBaTeneﬁ tr HaxoguTca B npege-
nax 50—2000 Hc 6narogapst XxapakTepucTukam noaynpoBOAHUKOBLIX KOMMYTaTOpPOB. HanpshXeHune Ha 3axu-
Max MalluHbl, MNony4valroleid nNuTaHMe OT npeobpasoBaresisi, 3aBUCUT OT XapaKTepucTMK npuvBoga (CM.
IEC 61800-2), Takmx Kak:

a) pabouee NuHeliHOe HanpsixeHWe nNpeobpasoBaresns.

b) apxuTeKTypa n pexum ynpasneHus npeobpasoBartesns,
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C) Hanuuune UNLTPOB Mexay ABuratesiem v npeo6pasoBaTenem,

d) anvHa kabens mexay HUMW.
€) KOHCTPYKUUS 06MOTKM MallnHbI.

YT06bI MPUMEHNTB HACTOSILLMIA CTAHAAPT K OLLEHKE 1 MPOBEPKE N30JISLIMOHHOM CUCTEMbI OGMOTKM, HEO6XO-
[AVIMO YCTaHOBUTL TpeByeMble NapameTpbl HANPSHKEHUS], MOSIBASIOLLErocs Ha 3aXUMax MallnHbl (CM. pasgen 7).

AMMNIMTY[A U BPEMSI HApacTaHUs HaNpPsXXeHUs Ha 3aXMMax MallvHbl 3aBUCSIT OT CNOco6a 3a3eM/eHus,
pa3NNUHbIX KOHCTPYKTUBHBIX 0COGEHHOCTEN KaGesnsi, NOSIHOTO COMPOTUB/IEHUSI ABUTaTENSE U HA/IMUUST NIOBbIX
PMNBLTPOB, KOTOPbIE YBE/IMUMBAIOT BPEMSI HapacTaHus nmMnynbca. O6Lie AnanasoHbl NapaMeTpPoB Hanpsixe-
HUSi Npeo6pa3oBaTtessi Ha 3aXMMax ABuraTtens npuBeseHbl B Tabnuvue 1.

Ta6nuya 1— O6LWMe AVanasoHbl NapaMeTPOB HAMPSXKEHUA HA 3aXMMaX MaLlWH, NONYYaLWMX NUTaHWEe OT NPeos-

pasoBatens

Xapakrepuctuka

MnkoBoe (MMNyNbCHOE) HanpsXxeHne
Bpemsa HapacTaHus

YactoTa NOBTOPEHMSA MMNYNbCOB
[ONnTenbHOCTb (WMpMHA) UMnynbca
dopma nmMnynbca

MonspHocTb

OcHoBHas vactoTa

CpefHee BpemMsi MeXAy UMMy/bcamu

[manasoH 3Ha4eHuin (3aBUCUT OT MOLLHOCTH,
XapaKTepUCTVK 1 YC/IOBUIA 06CNYXMBaHUSA NPUBOLA)

0.5—15 kB
0.05—2.0 mKc
0.1—20 kl'y,
10 mkc— 10 mc

MpAMoyronbHbIi

YHUMONAPHBIA UK 6UNONAPHBIA

10 My — 1My

i 0.6 mMKc

[anee ncnosb3yroTca COKpaleHns, nNpuBefeHHbIe B Tabnnue 2.

Tab6nuuya 2— OnpeaeneHne cokpalleHui

CortpaLueHve MapamveTp EavHnua namepexus Cnocob nuTaHus
y*_ NuHeiiHoe (HOMUHaNbHOE) Ha- B. geiicTeyloujee 3HaveHne CeTb
npshxeHve
HanpsixeHne «asa-HelTpanb B. geiicTByloliee 3HaveHne CeTb
(3emna)*
MakcumarnbHoe HanpsxeHue B Mpeob6pasoBaTtenb
«pasza-HelTpanb (3emns)*
. MexnukoBoe HanpskeHune Mpeo6pasosaTtenb
Lp HanpseHne Ha LMHaX NOCTOSAH- Mpeo6pasosartenb
HOro Toka npeo6pasoBatesns
]
Cuctema npuBofa MOXeET reHepupoBaTb MNOBTOPSIOLWMNECS
nepeHanpsixxeHusa. Ha pucyHke 2 nokasaHO HanpshkeHue, Npuio-
XXEHHOEe K 3aXnmam O6bIYHOM MallnHbl (MO BEPTUKaIM OT/IOXEHO
oTHOcuTenbHoe 3HaveHue (7mex = Udclk). Ha pucyHke 3 nokasaHbl
N3MEHEHNA MexXMjasHOro HanpsXeHnsa Ha 3axumax npuv nNuTaHun
OT [IByXypOBHEBOro npeobpasosaTens (N0 BEPTUKaA/IN OT/IOKEHO
HanpshkeHue B gonax Uac). TOT pUCYHOK NokasbiBaeT Takxe pas-
HULY MeXAy MeXNUKOBbIM HanpsXXeHWeM OCHOBHOM 4acToTbl,
MEXMNUKOBbIM HarpsiXXeHNeMm Ha 4acToTe UMIMYJ/IbCOB U CKa4YKOM Ha-
npsxeHnsa (MUHUManbHOEe M3MEHeHWe HarnpsXeHne B CUrHane
PucyHok 2 — CuHycoupanbHas BOJsHa npeo6pasoBarens)

Hanps)>keHna nepemMeHHOro Toka



FOCT IEC/TS 60034-18-41—2014

L/ftth — MeXnuKoBO€e HanpsXXeHWe OCHOBHON 4acToThl. — MeXMNWKOoBOEe HanpsaXeHnem Ha 4acToTe WbiNynbCOB;
UfHfb — CKauyoK HanpskeHus

PucyHoK 3 — HanpsixeHne Ha 3axvumax ABuratens, NMTaloLLerocsi oT AByXypOBHEBOro npeo6pasoBaTessi

Ha purcyHke 4 noka3aHOo HanpshKeHVe Ha 3aXumax ABuraTesisi Npy NMTaHUM OT TPEXYPOBHero npeo6paso-
BaTesif (0603HaUYEeHNs Te Xe. UTO Ha PUCYHKe 3). Ha pucyHKe 5 nprBeaeHbl OCLUAN0TrPpaMMbl HaNpPsHKeHnii ans
TUNNYHOTO YaCTOTHOIO NPUBOAA.

PucyHoK 4 — HanpsixeHue Ha 3axumax gBuraTens npu nutaHuu oT TPexypoBHETO Npeo6pasoBartens

C — HanpsixeHue npeo6bpasoBatens; M — HanpsxeHue guratens

PucyHok 5— TunuyHble ocuuaI0rpaMmbl HanpshkeHnid «asa-3emMna» Ha 3axnmax asurarens
ANnA cnydaa 6bICTPO HapacTalLwmnx uMnynbLcos (1Mkc/aenexune)
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B cnyyae ABYXypOBHEBbIX WV APYrX Npeo6pasoBaTesieil HanpsXKeHUs1 B 3aBUCUMOCTY OT BPEMEHU Ha-
pacTtaHuna nMmnysibca Hanpsa>xeHna Ha BbiXxoae npeo6pa3OBaTenﬂ, OT ANMNHbI Kabensa n BXO4HOro conpotmBieHns
ABuUraTtesia Ha 3aXumax nocsiefjHero reHepupytoTca nepeHanpshkeHns (06bIYHO A0 2 Uac ona MexdasHbIX Ha-
NPsHKEHNIR). TN NepeHanpsHKeHNs CO34at0TCA OTPaKEHHbIMU BOJTHAMM, BO3HUKAIOWUMN MeX Ay COeANHEeHNS -
MW Kabesis C 3aXMMaMy MallnHbl WK npeobpasoBaTtesia U3-3a paccoriacoBaHUs UX CONPOTUBAEHUNA. 3TO
AABMIEHME MOIHOCTbIO 06 BACHAETCA C MOMOLLbIO TEOPUN BOSTHOBbIX MPOLLECCOB B A/IMHHO IMHNN.

Ans n-yposBHeBOro npeobpasoBartensi IMHeHOe HamnpshkeHne MOXHO onpeAennTb creaylowmum obpa-
30M:

- MEXMNWKOBOe HarnpshKeHne OCHOBHOI 4acToTbl paBHO

<W *2 (U * + US). (1)
- MeXnuKoBOe HanpsXeHne Ha 4acTtoTe MMnysibCoB paBHO
tW =<V(n-1) +2U0

3HaueHne HanpsXXeHus «asa-3emssi» PacCUNTLIBAETCS CreAylolwyM 06pasom:
- MEXMNUKOBOE HanpsiXeHWe OCHOBHOI 4acTOTbl paBHO

Lnem popx = 0.7 «2(1/,*. + Ub), (2)
- MeXNnuMKoBOe HanpsaXeHne Ha 4aCcTtoTe MMnysibCoB paBHO
ANpr=0.7[apg”N-1)+20.
Ckauyok Hanps>XeHna 3ajaeTca Kak

tW = 0.7 [tV (fl-1)+4,]. (3)

[onto ckauka HanpshkKeHUs, NPUXOASLLErOCs Ha NepBbli BUTOK, MOXHO ONpeAesinTb NCNOMb3ysa pu-
CYHOK 9.

3HauveHne UbB aTux hopmynax cooTBeTCTBYET NOKa3aHHOMY Ha pUCYHKe 1 ansa mexdasHoro Hanpsxe-
HWUA Ha 3akKMMax MaluHbl. 3HaYeHWe HanpshkeHni «dasa-3eMna», NoslydeHHoe Mo 3TMM hopmysiaM, Ha npak-
TVKe MOXeT 6bITb 60/blUe WAN MeHbLUe B 3aBUCMMOCTU OT CUCTEMbI 3a3eMJ/IeHUs, OT pexuma ynpas/eHns
npeo6pasoBaTenieM 1 OT ApYrnx akropoB. KoadduumneHT 0.7. BBEAEHHbIV B HEKOTOPbIE U3 3TUX YPaBHEHWUN,
YUNTbIBaeT BO3MOXHOCTb BHE3aMHOro pocTta noTeHuMasa ToOYKU 3a3eM/IeHUs C y4eTOM noTeHumana Hy/eBoi
TOYKM LiesIM NOCTOSIHHOrO TOka NpeobpasoBarens. TeopeTUyeckmii pocT NoTeHUmana Yepes eMKOCTb onpeje-
naetca kKak 1/3, 4uTo pgaeT B ocTatke okono 0.7. 3TO COOTBETCTBYET 3KCMNEPUMEHTaNIbHbIM 3HAYeHUSM,
NOJIy4YeHHbIM Ha NpeAcTaBUTe/IbHbIX NPUBOAAX.

MpuMepbl YBENNYEHUS HAMPSHXKEHNS Ha 3aXkKuMax ABuraTesis A1 pa3/IMYHOro BpeMeHn HapacTaHusa Ha-
NpsXeHns 1 ANnHbI Kabensa ons AByXYypPOBHEBOro npeobpasoBaresia NpMBeAeHbl Ha PUCYHKe 6. B aTom cnyyae
POCT HanpsXXeHUs He3HaunTeieH Npy BpeMeHn HapacTaHmsa umnynbca 1000 He v AnnHe kabens Ao 15 m. Poct
npesblwaeT 1,2 TONbLKO Npy AsainHe kabensa 6onee 50 m.

HanpsxeHus cBblwe 2 MOXeT HabngaTbCa Ha 3aXKMMax MalvHbl B NPUBOAAX C ABOMHbIM NEpPeKio-
YeHWem npu NUTaHUM OT NpeobpasoBaTens, a/IFOPUTM yNpaBieHNA KOTOPbIM He NO3BONSAET MUHUMN3NPOBaTbL
BpeMs Mexay nocrsiefoBartefibHbIMU nMybcamu. [IBOiHOe MepeksoyeHne HabnogaeTcs, Hanpumep, Korga
ofHa hasa BkIOYaeTCA OT MUHYCa Ha NKOC HanNPsXXeHUSA LUMH NOCTOSIHHOIO TOKa B TOT XXe MOMEHT, Koraa Apy-
ras pasa BK/IHOYAETCA C NJOCA HA MUHYC. 3TO NPUBOANT K FEHEPUPOBAHUIO BOJHbI HanpsXeHusa B 2 Uac. KOTo-
pas OBWXETCA K MaluMHe M MOXeT 3aTeM YBeNM4MBaTbCA MPU OTPaXEHWW OT 3aXMMOB MawuHbl. Ecnn
OTCYTCTBYET yrnpaB/ieHVe MUHUMa/IbHbIM BPEMEHEM MeXay MMNynbcamu 1 ecriv 3TO Bpems coBnajaeT ¢ no-
CTOSIHHOVM BpeMeHU Kabesif, TO Ha 3axuMmax MalluHbl MOTyT reHepupoBaTbCA HanpsXeHus cBbiwe 2L *.
O PeKT OTpaKEHNSI MOXET ObITb YMEHbLUEH UM CBEAEH K HY/0 NpU UCMO/Ib30BaHNM ubTpa, yCTaHOB/EH-
HOro B Npeo6pa3oBaTesie UM Ha MallnHe, UM B 06enx Toukax cpasy.

B cnyyae 3aMbikaHUA Ha 3eMJ1t0 OAHOM 13 dha3 CUCTEMbI, Y KOTOPOU Hy/leBas Touka 3Be3fbl He 3a3emMsie-
Ha, NPON3BOAMTE/Tb MOXET paspelunTb Aa/ibHeNLW Yo paboTy B TeUeHMe HECKO/IbKMX YacoB 4,0 OTK/II0UeHNs AN
pemoHTa. B aTom cnyvae HanpshkeHue Ha Apyrux hasax oTHOCUTENIbHO 3eMnn ByayT BO3pacTaTb.
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nJ1/1».- — OTHOLWIEHME NUKOBbIX HAMPSHKEHNI Ha 3aXMMax MalluHbl U npeobpasoBartens

PUCYHOK 6 — YBe/sMueHne HanpsikKeHUs Ha 3aXUMax ABUraTens B (OYHKLUN A/IUHbI
ka6ens / npy passIMiHOM BPEMEHU HapacTaHWsi UMNynbca

5 HanpshKeHHOCTb 3/1IEKTPUUYECKOro Mos B U30SALNMOHHON cUcTeEME 06MOTOK
MalUMHbI

5.1 O6wmne NonoxeHns

Ecnn obmoTka nogBepraeTcs BO3AeNCTBMIO MMMY/IbCOB HaMPsHXXeHUs1 CO 3Ha4MTesSIbHOW aMnAnTyaon u
MasibiM BpeMeHeM HapacTaHusi, 60/bline 3/1EKTPUYECKME HaMPsKEHHOCTU MOTYT MOSBUTLCA B CefyroLmnx
MecTax (CM. pUCYHKM 7. 8):

- Mexay NpoBOAHMKaMUN Pas3nyHbIX as.

- MexAy NPOBOAHMKOM 1 3a3eMJIEHHbIMU 3/1eMeHTaMMn KOHCTPYKLIMN.

- Mexay CoceAHVMM NPOBOAHMKaMUN, HaXOAALWMMUNCS OKOJO JIMHENHOrO BBOAA OOMOTKN.

MockosibKy B OTAE/NbHbIX YaCTAX U30MSALUN BO3HMKAIOT OO bEMHbIE 1 MOBEPXHOCTHbIE pa3psifbl, 3N1eKTpu-
yeckas HarnpsiKeHHOCTb onpefenseTcs He TONIbKO MTHOBEHHbIM 3HAaYeHNeM HanpshKeHUs!, HO TakxKe MUKOBbIMU
Hanps>XxeHNAMU, NPUNoXKeHHbIMU paHee. O6bIYHO, Kak Nokasasa npakTuka, BonpeaeneHHblX npegesax, UMero-
LMX MeCTO B 3/1eKTPONPUBOAAX, HaMPSXKEHHOCTb ONpeAensieTcs MeXNUKOBbIM HanpsixeHnem. 9TO CBSA3aHO C
TeM. YTO YHUMNOSPHbIE HaMNPsSXXeHUS BbI3bIBAIOT Te Xe HarpsiKeHHOCTU, YTO N BUNONSAPHBbIE NMPU OANHAKOBbIX
MEXMUKOBBIX HaNpsHXeHNsX.

a —wu3onAums hasbl (MexxartylleyHas usonauus); 6 — nasosas M30NAUMA

<OT 3a3eM/1eHHbIX aeTaseit): C— outxoBasi n3onAaums; 1— mexdasHas uso-

NAUMS. 2 — 1301AUMA Mexay 06MOTKOV 1 3a3eMIEHHBIMM HaCTAMMU MaLLHbI:
3 — MeoxXBUTCOAAA M30/1ALUMA

PucyHok 7 — Mpumep BCbINMO 06MOTKM
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a— 13onAuMs pasbl (bIeXKaTYLLCUMas U30MALMs), b— nasosas U30na-

ups (OT 3a3eMNeHHbIX AeTanei), ¢— BUTKOBas M3onsaupms; d — 3awmT-

HbIiA C/IOA OT KOPOHbI O Masy; € — TO Xe AJ15 I06OBOI YacT 0GMOTKY;

1— mexdrasHas n3onauyst; 2 — n3019UmMs MeXxay 06MOTKOI 1 3a3eMsIeH-
HBIMM YaCTAMU MaLLMHbI. 3— MCXBUTKOAAs U30NALWA

PucyHok 8 — MpriMep wabnoHHOK 06MOTKM

5.2 HanpsiXXeHHOCTb Noss B MexdasHoi nsonsaumm

MakcManbHble HaMpPsXeHHOCTU B Me)K(*JaBHOVI M30M1ALMN 3aBUCAT OT KOHCTPYKLMN OBMOTKM 1 XapaKTe-
PUCTUK NPUNTOXXEHHOIo HanpshXeHus.

5.3 HaI'IpH)KEHHOCTb nosasa B nsonaunn mexany 06MOTKOW 1 3a3eM/I€HHbIMM YacTAMU MalnHbI

MakcumasibHble Hanps>XeHHOCTN Mexay (ba30|7| n 3emMmrieii 3aBUCAT OT KOHCTPYKUUN 0OMOTKU U XapakTe-
PUCTUK Hanps>XeHna «q)a3a-3eMn;|».

5.4 HanpsXXeHHOCTb NoNs B NPOBOAHWUKOBOW M BUTKOBOW M30Nauumn

3nekTpuyeckas HanpsHKeHHOCTb BHYTPU N30/1ALMM OBMOTKM OnpeaesnisaeTcs Be/IMYNHONM CKavka Hanpsxe-
HUA «hasa-3eMsa» U BpeMeHeM HapacTaHUs MMMy bca 3TOr0 HanpshKeHUs Ha 3aXMmax MalluHbl. s Bebin-
HbIX O6MOTOK pacnpefesieHne NepexofHOro HanpsKeHUsl 3aBUCUT OT MECTOMOJIOXKEHUS UHANBUAYaTbHbIX
BUTKOB B Nasax. /IMnynbCbl C MasibiIM BPEMEHEM HapacTaHUs NPUBOLAT K TOMY, YTO Haubo/bLUME HanpsXeHNs
NpUXoaATCA Ha NEPBYHO KaTYLWIKY WAN KaTyWKN (B 3aBMCMMOCTM OT TUNa 06MOTKM) Kaxaoh dhasbl 06MOTkM. Ha
npakTrKe NepBblii 1 NOCNeAHUI BUTOK MOTYT ObITb PacnosioXeHbl PSAAOM, U MEXBUTKOBOE HaMpsiKeHNne MoXeT
OKa3aTbCA NOYTU paBHbIM HaMNPSHKEHUIO KaTyLWKN. Ha pucyHke 9 nokasaH XyALWwunii cnydail pacnpegesieHns Ha-
NpsHXeHUs BAO/b NEPBO KaTyLLKN B 3aBUCMMOCTM OT BPEMEHU HapacTaHUsl MMMynbca HanpshkeHus. Hanpsixe-
HME Ha pPUCYHKe 9 NpuMBeAEeHO B A01X OT CKayka HanpshkeHus «dasa-3emnis». T pesy/bTaTbl MOJyYeHbl
nytem 06paboTku AaHHbIX, NpuBeAeHHbIX B [1], [2].

U * 1co0oTBETCTBYET NMKOBOMY CKauky HanpshkeHus odhasa-3emsis» Ha 3axuMMax MalluHbl

PucyHok 9 — Xygawwii cnyyail pacnpegeneHns HanpsXkeHuidi a MeXBUTKOBO U3015LMN
pa3Ho06pasHbIX BChIMHbIX 06MOTOK CTaTopa B (hYHKL MW BPEMEHN HapacTaHWsi MMMynbca
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5.5 MexaHu3m cTtapeHus n3onaumm

MpY HU3KMX HaNPSXKEHUAX MUTaHWUA NPUMEHSIOTCA MPOBOAHUKN C TOHKOW n3onsauueli Ana BCbIMHbIX WK
WwabnNoHHbIX 06MOTOK, @ BOKPYr NMPOBOAHWKOB 4YacTO MPUCYTCTBYET BO3AyX. Kpome TOro y BCbIMHON 06MOTKM
nepBbIii 1 NocnefHWl BUTKN OAHON UM HECKOMbKUX KaTyLleK MOryT pacnosiaraTbCsi psagoM Apyr ¢ Apyrom. Mpu
[0CTaTOYHOM HamnpsHkeHMM Mexay BUTKaMU WU MeXAy BUTKOM 1 3a3eM/IEHHbIM 3/IEMEHTOM MallVHbI, WUan
MeXAy BUTKOM 1 Apyroi cha3oli BO3AYLUHbIM NPOMEXYTOK MOXeT Npo6uTbCs (MPOoM30iaeT NCKPOBOM pa3psaj,).
MoCKONbKY B LIe/IOM U30/1ALMS OCTaeTCs HEMOBPEXAEHHOM!, 3TO iIB/leHMe Ha3blBaeTCcs YacTUUYHbIM pa3psgom
(YP). OneKTpOHbI 1 MOHBI, 06pasoBaBLLMecs B pe3ynbTarte YP. 6yayT BO3aelicTBOBaTb Ha CaM NPOBOJHUK U €ro
N30M1AUM10.

Bo BCbIMHbIX 06MOTKax U30/1ALMA NPOBOAHUKA NpeAcTaBnseT TOHKYH OpraHuM4yeckyto MaeHky. Npwu
Bo3feiicTBUM YP 3aTa nneHka nogBepraeTcsa apo3nn, YTO NPUBOAUT K MOBPEXAEHNIO U30IALUN 1 KOPOTKOMY
3aMblKaHWIO B KaTyluKke. MNpn pa6oTe mMawunHbl BHewHe YP nposiBAsoTCA B BUAE BMATUH B U301ALMK 1 Be-
NI0ro NOpoLLIKOO6pPa3HOro HaneTa. B BbICOKOBO/IbTHLIX 0OMOTKaxX N30M5UNA TakkKe MOXeT ObiTb NoABepxe-
Ha UP. HO KOHCTPYKTOpP MOXeT MPMMeHUTb W30MSALUMOHHbIe MaTepuanbl, KOTOpble MNPOTUBOCTOAT
paspyLIeHNIO N30ALUN.

[pyrum chakTopom, KOTOpbIi MOXEeT NOBANATL Ha CPOK CYXO6bI M3015UUK, AB/ISIETCSA ee Harpes 13-3a No-
BbILIEHHbIX AM3/1eKTPUYECKMX NOTEPb, BbI3BaHHbIX BbICOKMMY YacToTaMu, CBA3aHHbIMU C (DOPMOi Hamnpsixe-
HMA npeo6pas3oBaTens. Kak yacToTa MOBTOPEHUS WMMNY/IbCOB, TaKk BPEMS €ro HapacTaHus, NpuMBOAAT K
OOMNONHUTENIbHOMY HarpeBy M3-3a pocTa AU3/1IeKTPUYECKMX NOoTepb B N30/IALMOHHBLIX MaTepuanax. Hambéonee
OMNacHbIMW C 3TOV TOUKUN 3PEHNS ABMAIOTCA NasoBas U MEXC/0Has U30MALUS.

6 TUMbl nzonayun ANTIEKTPUNYHECKNX MallnH

Tunbl U30/IALUMOHHBLIX CUCTEM onpegeneHbl ctaHaaptTom IEC 60034-18-41 n IEC 60034-18-42. inA n3o-
NALUMOHHO cucTeMbl Tuna | B TeyeHre cpoka cryXbbl He oxugaetcsa Bo3geliictBus UP (cMm. pucyHok 8). [ns
M30NALUMOHHOW cucTeMbl Tvna Il xxenaTenbHO Tak BbIGMpaTk MaTepuanbl, YTOObl OHA CMOr/1a B TeYeHne cpoka
CNyX6bl NPOTUBOCTOATL BO3A4eACTBMIO UP (CM. pUCyHOK 9). MalunHbl C HOMWHa/IbHBIM AEACTBYIOWUM Hanps-
XeHneM He Bbiwe 700 B moryT umeTb nsonaumio tuna | wam Il. NMpu HanpsxkeHnax cebiwe 700 B 06bI4HO nprme-
HAOT n3onauuio Tuna Il. MpounssoamTenn 06bIYHO Ha3Ha4YaldT HOMUHa/IbHOE HanpsXXeHne, UCXOAA U3 HacToTbl
ceTu, YTo npegnonaraet yactoty 50 uam 60 'y, Npu cMHyconpanbHol hopme HanpsixeHus. B crnyyae nutaHus
MallVHbI OT npeobpa3oBaTesnss 06bI4YHOE onpeesieHne HOMUHa/IbHOIO HanpsXXeHNs HENMPUMEeHUMOo, XOTS Mpo-
M3BOAMTENIN BCe el e MOryT HazHavyaTb HOMUHa/IbHOE HanpsxeHune ansa yactotbl 50 v 60 I'u. 3anucbiBas ero
Ha Tabnnyke mMalvHbl. HOMUHaA Npu paboTe oT Npeo6pa3oBaTesis AO/DKEH ONpeAenaTbCs AN N30SALMOHHON
CUCTEMbI C UCMOJIb30BaHMEM K1AaCCUMPUKALMOHHbIX NapaMmeTpoB, Mo KOTOPbIM NPOBOAATCA UCTbITaHUA. HoMU-
Has/lbHOEe HanpsXeHwe MNpu YyacToTe CeTU, KOTOpPOe yCTaHaB/IMBaET NPOU3BOAUTESb, HEMPUITOAHO NPU NUTaHUU
MallMHbl OT Npeobpa3osartens. Knaccudukauuna nsonaumm tuna | onpegenset orcytcteme YP npu nposege-
HUW MCMbITAHWA, OMNCaHHbIX B HACTOSALLEM cTaHAapTe.

7 Karteropum HanpsbkeHuin gns U30MALUOHHBIX cUCTeM Tuna | npy NnuTaHmum
oT npeo6pasoBaTens

Pa3paboTunk anekTponpmBoga AO/HKEH YCTaHOBUTL ANA paspaboTumka ABuUratens 3HavyeHue Hanpsxe-
HUSA. KOTOPOE MOXET MOSABUTBCA Ha 3aXMMaX MalluvHbl. 3TU faHHble AO/MKHbI ObITb BKHOYEHbI B 3aKyMNOYHYHO
cneungurkaunto Hapsay ¢ TPaAULMOHHBIMU AAaHHLIMU, TaKUMU KakK HOMUHa/IbHOE HanpshXeHune, Knacc Harpe-
BOCTOIAKOCTW M30M15LUN, BNXXHOCTb M Ap. OCO60 A0MKHbI ObITb OTMEUYeHbI criefytowme npeaesibHble 3Ha4YeHns
napameTpoB HanNpsXXeHUA Ha 3aXnMax MawnHbl (HacToTa MOBTOPEHUA NMMNY/IbCOB HE CUUTAETCH KPUTUYECKNM
napameTpoM A/1s1 U30NSLMOHHONM cucTeMbl Tvna l):

a) nukosoe (MMMy/fbCHOeE) HanpshxkeHne Up, KOTOpOe MOXET MOABUTBLCA Ha 3akKuMmax MawuHbl. 18 ma-
LUMH CO BCbINHBIMWU OGMOTKaMW MO YMONYaHMIO 3HaYeHnamMn Up MOTYT C/TYXUTb MUKOBbIE HanpsXXeHus, npuse-
neHHble B IEC 60034-25 Ha pucyHke 18;

b) Bpems HapacTaHus umnynbca tr

B Tabnuue 3 npuBeseHa CTeneHb BANSHUA NapamMeTpoB, XapakTepusyowmx dopmMy HanpsHXKeHUs UH-
BepTopa. Ha afleMeHTbl N30MALUNOHHON cucTembl |. OTMETUM, YTO KPUTUYECKOE BAUSHUE HA MEXBUTKOBYIO
N30/1AUUI0 OKa3biBaeT KOMOMHaLNSA BpeMeHN HapacTaHusa MMNyabca N MMeloLWMii MecTo CKavyok Hanpsxe-
HUSA.
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Tab6nuua 3 — BAusHMe 0COGEHHOCTEN HaNPSXXEHUS Ha 3aXMMax MalluuHbl Ha 3/1eMeHTbl N30/ISILMOHHO CUCTEMbI
Tmna |

Mexnukosoe Mexnukosoe
YacroTa UMMysibCHOE “MMNybCHOE Bpewms
SnemMeHTbl OcHoBHast Ckayok
30NN yacToa NoBTOPEHUA HarnpsbkeHne HanpshkeHne A HapacTaHus
! MMNYbCOB (ocHoBHas (Ha vacToTe p nMnynbca
yacToTa) MMMy 1bCOB)

MexsuTkoBas [o] [¢] 0 O . .
n3onayms

Ma3oBas usonaymns O o] . . o] a
Mexca3soBas (@] o] . . [¢] o
n3onaums

MpuMeuaHne — 0— MeHee BaXHbIi, * — 60/iee BaxHbIil

CyLecTByeT MHOXECTBO BO3MOXHbIX KOMOUHALMA 3TUX HE3aBUCUMbIX (haKTOPOB, KOTOPble MOryT ycTa-
HaBNMBaTb MOKyMNaTesiv, HO ONbIT NOKa3bIBAET, YTO 4151 U30/ISILMOHHOM CUCTEMbI TUNa | cyLlecTByeT UX npuem-
nemasi onTMManibHasi KOMGWHauusi. MimeeTcss B Budy, YTO MyTEM BbIGOpa YacTHbIX KOMOMHAUWI U3 3TUX
(hakTOpOB NpPOM3BOAUTENbL BYAET CNOCO6GEH CO34aTh KOHCTPYKLUMUIO MallVHbI, YA0B/ETBOPSAIOLLYIO Tpe6oBaHu-
SIM pbIHKa. DTU KaTeropum Bo3AelicTBUS 418 U30MISILMOHHBLIX CUCTEM TUNa | NpuBeaeHbl B Tabnvue 4.

Ta6nuya 4 — Kateropuu Bo3aeiicTBUA Ha M30NSLMOHHbIE CUCTEMbI TUNa | a ciyyae UCNosib30BaHUS ABYXYPOBHeE-
BbIX Npeo6pa3oBaTeneii

KoadhcmumeHT nepeHanpsxeHns

KaTeropusi Bo3felicTaust Bpewmsi HapacTaHusi umnysisca 1, MKC

A — He3HauuTenbHas s11 £1

B — ymepeHHas s15 £0.3
C — xecTkas S2.0 £0.1
D — aKkcTpemasnbHasn £25 £0.05

KoadhdhnumneHT nepeHanpsxeHuii ANa He3Ha4YMTebHOro BO34eNCTBNSA OTHOCUTCA K C/y4ato, Koraa npeo6-
pasoBaTesib COefjMHEH C ABUraTtesieM HenocpeacTBEHHO MW Yepe3 KOPOTKUIA Kabenb, Kak NnokasaHo B NpuMepe B
Tabnuue A.1. OgHaKO Ha NpaKTuKe TeopeTnyeckuii ypoBeHb UJUa: = 1.0 NpakTU4ecKn He BCTPEYaeTCs, XOTs Ka-
3a510Cb 6bl NPV HENOCPeACTBEHHOM MOAK/IYEHUN Npeobpa3oBaTens K ABuraTento nepeHanpsXeHuin 6biTb He
AO0/DKHO. ANa yyeTa aTUX NPakKTUYEeCKUX COOBPaXKEHN 3HaYeHNe NepeHanpsxeHni ANa Kkateropuy Bo3aeicTens
A yBennyeH Ha 10 % [0 3HaveHus 1.1. YpoBeHb NepeHanpshxeHii, paBHblii 2. BbITEKaeT U3 YC/I0BUIA, ONMCAHHbIX
BTabnuue A.1. npn KOTopbIX Npeo6pasoBaTesib COeANHEH C ABUraTenemM yepes AVHHbIA kabenb. jnanasoH ne-
peHanpsxeHuii oT 1.1 go 2.0 pa36buT Ha ABe YacTu A1 NpaKkTUYeCcKnxX uenei. Npegen nepeHanps>keHnn, paBHbINA
2.5 npumeHum ansa Hanbonee aKCTPEeMasIbHbIX YC/IOBUM, KOTOPble MOTYT BCTPETUTLCS B aKCNyaTauuu.

Bpems HapacTaHus UMMy/sibca He 3aBUCUT OT KoadhduLmeHTa nepeHanpsbkeHns. Hanpumep, Ansa Heko-
TOPbIX M30/ALNOHHBLIX CUCTEM BbICOKUI KO3(PMULMEHT nepeHanpsaXeHnn MOXeT coveTaTbCA C YMEPEHHbIM
BpPEMEHEM HapacTaHuUs UMnybca. TN 3HaYeHUsA BbIGUPAOTCA NOAAHHbBIM, XapakTepuU3yoLnMM BO3MOXHOCTHN
COBpPEMEHHbIX TEXHONOMNI. DKCTpeMasibHas Kateropusi oxugaeTcs /vllb B pefKnX NpakTuveckux criy4vasx.
KBanmdukaunoHHble WCMbITaHUA ANA KOHKPETHOW KOMO6MHauuM BO34eNCTBYOWMX ()akTopoB cnepyer
NpoBOAUTbL NPU Hanbosee Heb1aronPUATHBIX UX 3HAYEHUSAX.

8 KBaJ'II/Id)I/IKaLI.I/IOHHbIe N TUNOBbIE NCTbITAHUNA N3O0JTALUNOHHbLIX CUCTEM TUNA |

8.1 O6wune nonoxeHns

CyllecTBYIOT fiBa 3Tana UCnbITaHWii 371eKTPUYECKOlr N301ALMMN MaLLVH, NOYyYatoWwmx NMTaHne ot npeoo6-
pa3oBaresieii HanpshkeHWs. MepBblli 3Tan — MpoBepKa COOTBETCTBMSA MaTepuasios, NpaBu NPOEKTUPOBaHUSA 1
TEXHOJ/IOTUWN N3rOTOB/IEHNA. [/15 N30MIALMOHHBIX CUCTEM TUNa | 3TO COOTBETCTBME NMPOBEPSIETCSA C UCMO/Ib30Ba-
HMeM MOTOpPET UK hOPMeT, KOTOPbIe NMOABEPraloTCs LMKINYECKMM TEPMUYECKUM UCTbITAHUAM 1 4MarHOCTUKe.

o
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BK/IlOYalOLLLe MexaHN4Yeckue 1 BbICOKOBO/IbTHbIE UCMbITAHWSA, UCTIbITAHNS Ha MOBbILEHHYIO BNAXHOCTb U APY-
rve, C Lesibio NPOBepKM Ha oTcyTcTBUE YP. BTopas CTyneHb — cneluasibHble UCTbITaHUS U30Asuun (TUMNoBbIe
ncnbiTaHus). M30M18UMOHHBbIE CUCTEMbI TUMA | UCMbITLIBAIOTCS HAa FOTOBbIX 06MOTKaX UM Ha MallnHe B c6ope.

8.2 KBanndunkaymoHHbIe UCNbITaHUA

B HacTosleM cTaHfgapTe KBanrKaunoHHble UCMbITaHUS CNYXaT A1 U3YYeHUsi CNOCOBHOCTN U30/5-
L1 NPOTUBOCTOATb Pa3/INYHbIM BHELLHMM BO34eACTBUAM. [JNS U30MALNOHHBLIX CUCTEM TMNa | OHN OCHOBaHbI
Ha namepeHun HHYP 1o 1 nocne yukInyeckmx TEMI0BbIX U APYTUX UCMbITaHWiA, onncaHHbIX B IEC 60034-18-21
1 60034-18-31, a Takke NO BAUSHUIO NMPUIOXEHHOIO HanpsXXeHUs No O4HOM U3 KaTeropuini BosgeicTeus, onu-
CaHHOW B pasfene 7, YMHOXeHHOMY Ha KoadhdumumeHT 6e30nacHOCTU, NpUBeAEHHbIN B B.2 npunoxexus B. Ans
MCMbITAHMA B HACTOSALLEM CTaH4apTe HEOOXOANUMO OCYLLLECTBUTbL TEPMUYECKOE CTapeHne U3oasaumm Npu MeHb-
wen n3 Tpex Temnepartyp, ykasaHHbIx B IEC 60034-18-21 1 60034-18-31.

8.3 TunoBble UCNblITaHUA

N5 n30n1auMoHHBbIX cuctem Tuna | nsmepsietca HHYUP. utobbl ybeautbca B oTcyTcTBUM YP, KOorga ykom-
nnekroBaHHas 06MOTKa UM MallnHa B cbope nogsepraeTcss BO3AENCTBUIO HanpshXeHUs, COOTBETCTBYIOLLEro
BblOpaHHOMY YPOBHIO BO34ENCTBUS W MOBbIWEHHOMY KOo3adduumeHTy 6e3onacHocTtn, paBHomy 1,3 (cm.
npunoxexHuve C).

9 VcnbiTaTenlbHOe 060pyAOBaHNe

9.1 M3mepeHMe YacTUUHbIX pa3psafoB Ha YacToTe ceTn

Korpga npnnoxeHHoe K 06beKTy NCMbITaHWA HanpshkeHne nMeeT CUHycougdanbHyo popmy 1 yacToTy 50
nnn 60 'y, AN M3MepeHNs HavyaslbHOro HanpsXXeHUs N HanpsXXeHns 3aTyxaHus UP ncnonb3ytoTcsa obbluHble
nabopatopHble Npubopbl ANna namepeHns YP ¢ ncnonb3oBaHMEM BbICOKOBO/IbTHONO KOHAEHCaTopa CBA3U Unn
paaMoyacToTHOro TpaHcgopmaropa Toka. CocTaB MCMbITATE/IbHOTO 060PYAOBaHWS, METOAbl UCMbITaHWUA ©
KkanmbpoBska npeacTaBneHbl B IEC 60270.

Mcnonb3oBaHue NPUIOXKEHHOro HanpshkeHust YactoTor 50 nnum 60 Ny, BMecTe ¢ meTogamu nsmepenus YpP.
onucaHHbIMK B IEC 60270. criegyeTt UCnonb30BaTh 4J/19 onpefesieHns eMKOCTHbIX NapamMeTpoB OTAe/IbHbIX Ka-
Tywek. dpopmeT u MoTopeT. OCHOBHbIM pe3y/ibTaTOM MCMbITaHWl sABsieTca AeicTBylollee 3HavyeHne HHYP
«pasza-3eMna».

9.2 M3MepeHMne YacTUYHbIX PaspsfoB NPU MMMNYbCHOM HanpsXeHumn

Mpunbopbl 4nsA n3meperHns YP Ha vactoTe 50 nam 60 'y, aHasnornyHble onMcaHHbiM BIEC 60270. 06bI4HO
HeNb35 NCNO/b30BaTh, €CNN NPUNOXEHHOE HanpsXXeHne npeacTaBnsaeT UMMY/bCbl C KOPOTKMM BPEMEHEM Ha-
pacTtaHus. Mpy BpemeHn HapacTaHusa nmnyssca 100 HC, CNeKTP rapMOHMYECKUX COCTaB/IAIOWMX MOXET cofep-
XaTb 4acToTbl CBbilwe 3 M. 3TO 03HaYaeT, YTO MMMY/bCbl HAMPSHXXeHUsA ByayT codepxarb COCTaBsoOLLINe,
niexxalime BHYTPM NOSIOChI NPONyCcKaHUsA 60/bLUMHCTBA AAaTYNKOB, NpuBeaeHHbIX B IEC 60270.

Moatomy umnynbebl oT YP 6yaeT TPyAHO OTNNUUTL OT BbICOKOHACTOTHbLIX COCTaB/ISAOWMX UMMYbCOB
NPUNOXEHHOrO HanpsXXeHUs. Kpome Toro, UMMy ibCbl HANpPsHXXeHUsi MOryT MeTb 60/1bLUYIO aMAAnTyAy, YTO npu-
BeeT KnoBpexaeHuto gatunka UP. UTobbl oTAnumnTb UP OT COCTaBASAOWMX MMMYNbLCOB MPUIOXEHHOrO Hanps-
XeHnsa, HeobxoauM Apyroi Tun gaTymkoB. [JaTuuMk AO/IKEeH YMeHblaTb BCe YacTOTHble COCTaBnslouiune
HanpsXXeHNs [0 YPOBHS, MEHbLLIErO BbICOKOYACTOTHbIX COCTaBIAOLWMX, CBSA3aHHbIX ¢ UP. iucnneli MoxeT 6bITb
cTaHAapTHbIM OocuMNIorpaddoM UM aMnanTyAHbIM aHaIM3aTopoM rapMOHKK. PYKOBOACTBO NO MeTog4am n3me-
peHnin n nsmepuTenibHoOMy o6opyaoBaHuio npueseaeHo B IEC 61934. Mpu namepeHnn UP. BbI3BaHHbIX UMMY/Ib-
camu C KOPOTKMM BPEMEHEM HapacTaHMWsi, MOXEeT NOTPeboBaTbCA ONpeAesIeHHbIN ONbIT, YUTO6bI OTANYNUTL UP OT
COCTaB/IAOWMX UMMAYNIbCHOTO HaNpPsXXeHUs.

Be3 Takoro onbiTa 06bEKT UCMbITaHU MOXET 6bITb KflacCUULMpOBaH Kak 06 bekT, MetoLwnii 6osiee HU3-
Koe. yeM B gelicTBuTeNnbHOCTU HHYP. IHbIMK cnioBaMu, MOXeT 6bITb He 3apMKCMPOBaHO pasnnyve Mexay yaa-
NeHHbIM YP n YP pgaTtuunka. Moatomy onpegeneHve YP npu Taknx UCNbITaHUSX cieyeT NpoBOAUTL C 0CO60
TWAaTeNbHOCTbIO.

9.3 leHepaTopbl UMNYNbCHbIX HANPSXEHUNR

[Nns nonyyeHnss UMNy/LCOB B COOTBETCTBYIOWIE KaTeropum BO3AEWCTBUA 3TU reHepaTopbl AO/HKHbI
MMeTb COOTBETCTBYHOLLEE eli BpeMsi HapacTaHusi uMnysibca. Kpome Toro reHepaTop A0/HKEH UMETb Ha BbIXoae
UMMYJIbC, PerysiMpyemMblii Mo amnanTyae OT Hyns A0 HauBOJsIbLUErO HamnpsHKEHUs, COOTBETCTBYIOLLETO HOMU-
Ha/TbHOMY HanpsHXeHUo 06MOTKM cTaTopa.

"
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OCHOBHbIM pe3ynbTaToM SABfiSeTCA NosyyeHus BennvmHbl HHIMYP. B pe3ynbTaTe A0/XHbI 6bITb 06ecne-
YeHbl crieylolwme napaMmeTpbl UMMy bca:

a) MexXnuWKoBOe HarnpshkeHwe Ha BbIXO4e reHeparopa, YHUNOAsApHoe unn 6unonsipHoe, Kak 3To npeg-
YCMOTPEHO KPUTUYECKMMU NapameTpamu;

b) Bpemsa HapacTaHWsA UMMNY/bCa;

C) Bpems cnajga Mmnynbca, OHO A0/DKHO ObITb HE MeHee NATUKPATHOro BpeMeHU HapacTaHUsa NMNybCa.

9.4 YyBCTBUTE/ILHOCTb

B o6Lem, 4yBCTBUTENIBHOCTb AaTunka YP ymeHbLIaeTCcs NpyM yMeHbLUEHUN NOSIHOrO CONPOTUB/IEHNS Ha-
rpy3ku {unu yBennyeHns ero eMKOCTHOI cocTaBnsiolleil). B KauecTBe pykoBOACTBa MPUHUMAETCS, YTO YyB-
CTBUTE/IBHOCTb MPU KBaJTNPUKALMOHHBIX 1 TUMOBbLIX UCMbITAHUAX, COOTBETCTBYIOLNX HACTOSALWEMY CTaHAapTy,
A0/mKHa 6bITh 1 NKN Ha 1 H® eMKOCTHOW Harpysku npu yactote 50 uam 60 'y Npyu MUHMMabHOWN YyBCTBUTE Tb-
HocTK 1 nKn. N3mepuTenbHan cuctema € TakMm ypoOBHEM YYBCTBUTE/IBHOCTU CUMTAETCA AOCTATOYHO YyBCTBU-
TenbHOW A5 npoBefAeHus mn3aMmepeHuii HHYP Ha MHAOYKTMBHBLIX Harpyskax, Korga MosiHble CONpOTUBEHUS
ypaBHOBELLEHbI.

Korga namepstoTcsa UP npy nogave MMMyNbCHbIX HaMPsXeHU’ Ha 06bekTbl UCMbITaHWU (DOHOBBIN LUYM
cnepyeT n3mMepsaTb B MB corslacHo onuncaHHoli B IEC 61934 meToauke.

9.5 N3mepeHue HHYP v HHMNYP

9.5.1 M3mepeHne HHUP npu HanpshkeHUM NPOMbILIIEHHOR YacToTbl

[ANna HacTosiwero ctaHgapTa cBo6oAHble UP onpefeneHbl paBHbiMM MeHee 5 nKn as1a o6pasyoB «BuU-
TOK-BUTOK» 1 AN19 MOTOPET 1 (hOpMeT. Koraa nsmepeHuns nposogatcsa npu yactote 50 nam 60 My. 3Tn 3HaYeHns
onpeaensoT Takke MakCUMa/ibHble A0MYyCTUMbIe YPOBHU LWyma npu ndmepeHusax. HHYP nsmepsietca no meto-
Anke. nsnoxeHHoi B IEC 60270.

9.5.2 HHMYP npun umny/ibCHOM BO36YXAeHUN

HHIMYP onpegensieTca cornacHo IEC 61934. ®OHOBbIM YPOBEHb LyMa faeTcs B MB. ®OHOBbLIN ypoBEHb
wyma 1 4YyBCTBUTE/IbHOCTb NPUBOAATCA B cOOTBETCTBUM C IEC 61934.

10 KBanudmkaumoHHbIe UCMbITaHUS U30MSIUMNOHHBLIX CUCTEM TUNa |

10.1 O6wmne NOMOXeEeHUs

McnbITaHnA M30NALMOHHBLIX CUCTEM TUNa | He NpecnieAytoT Le/b BbI3BaTb MOBPEXAeHNEe N3015aUumn BCne-
OCTBUE ee 3/1eKTPUYECKOro npobos. VcnbiTyemble o6pasLbl NoABEPraloTCa LMKINYECKUM Ten10BbIM U Mexa-
HNYECKUM UCMbITaHMAM, onucaHHbiM B IEC 60034-18-1, 60034-18-21 wn 60034-18-31, n pasnnyHbIM
MCMbITAHUAM Ha 3N1EKTPUYECKYHO NPOYHOCTL. [Tocne Kaxaoro Lmkna ucnbiTyemMble 06pasLbl noaBepratoTcs Amn-
arHOCTUYECKUM MCMbITaHUAM MO onpegeneHnio UP 1 noBpexaeHuin, BcTpevatowmxcsa B cnyyae, ecnm HHYP
OoKasblBaeTcs B 1.3 pasa MeHbLLe YeM UCTbITaTe/IbHOE HanpshkeHve ANA 3afaHHOM kaTeropumn Bosgericteust. C
Opyroi ctopoHbl HHUYP MOXeT npeBbiwaTtb 3Ha4YeHWs, NosTyYeHHbIe B 3Ta/IOHHbIX CUCTEMAX C MOMOXUTENbHbIM
OMbITOM 3KCnyartaLlum, KoTopble 6blIn NCNbITaHbl NPU TeX Xe YCI0BUAX, YTo nNpuBefeHbl B 10.4. HavanbHoe
HanpsxeHne onpefesnifieTcs Kak HauMeHblLUee HanpsXXeHue, nNpu KOTopom HabnwgaroTcs UP BHYTpU npefenos
4yBCTBUTE/IbHOCTU, ONUCaHHbIX B 9.4.

MN3BeCTHO, YUTO Ha NpakTuKe B page CryyaeB yCrewHo paboTaloT oTAeNbHble NPUBOAbI «Npeobpa3oBa-
TeNlb — 3/1eKTpUYecKas MalmHa». TONbKO A1 3TUX KOHKPETHbIX MallVH NPOM3BOANTE b MOXET UCMO/Ib30BaTb
3TOT NPaKTUYECKN ONbIT Kak afibTEPHATMBY KBaIMPUKALMOHHBIM UCMbITAHUSM. DTO YC/10BUE A0/TKHO ObITb CO-
rnacoBaHoO Mexay npoussoauTesieM U notpebutenem.

10.2 AonyuweHunsa

10.2.1 O6wWwme NoaoXeHns

MN30n51uMOHHbIE cUCTeMbl TUNA | NpeAHa3HauYeHbl K UICNOIb30BaHWIO B YCI0BUSIX OTCYTCTBUSE UP BO Bpemsi
BCEro cpoka c/yx6bl. CyLleCTBEHHbIM SABNSETCS U3MEPEHNE HauYasTbHOTO HanpsXXeHUsi BO3HUKHOBEHUST YP npu
crneymnanbHbIX UCMbITaTeNIbHbIX HAMPSHKEHNUSIX, NPUBEAEHHbIX B [PUN0XEHNN B. YMHOXEHHbIM Ha KO3(huLm-
eHT 6e3onacHocTu. Tpebyemas chopma MNPUNIOKEHHOTO HAaMPSKEHWUS A11 COCTaB/IAOWNX W30NAALNOHHOM
cuctembl NpuBeneHa B Tabnuue 5.

McnbiTyemble 06pasubl A0MKHbI 6bITb U3rOTOB/IEHbI U3 TEX )Xe MaTepuasioB 1 No TEM Xe TEXHOMOrUSAM,
UYTO U rOTOBble NPOMbILIEHHblE n3aenusa. OHM MOTYT COOTBETCTBOBATb YaCcTU M3OMALMOHHONM CUCTEMbI UK
cuctemMe B Lie/IOM.

12
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Ta6nuya 5— Tpebyemas popma NPUIOKEHHOTO HAMPSHKEHNUSA ANS UCTIbITAHWS COCTaBASIIOWMUX U30MALMOHHON cuc-
TeMbI

BuTas napa npoBoAOB U

MoTopeTa nnm copmeTa Cratop B c6ope
NX 3KBUBANEHT
Bug nenbityemoit
n3onaummn
Cunycoun- Mmnynbe- CuHycoun- Mmnynec- CuHycoun- Mmnynbe-
fanbHoe Hoe AanbHoe Hoe JansHoe Hoe
.

BuTOK-BUTOK Aa na aa * aa
dasza-hasa HeT HeT na na na aa
Paza-zemna HeT HeT na na na na

» Heo6xoAum creuuanbHblii o6pasel, B KOTOPOM MEXBUTKOBAs M30/SILMS MOAENMpyeTCs Mo KpaliHeii Mepe aByMsi
3N1eKTPUYECKN U30/IMPOBAHHLIMI NPOBOAHUKAMM, HAMOTAHHLIMKU B napannens. OAWH U3 HUX 3a3eM/eH, a K Apyromy
NOABOAUTCSA HaNPsHKEHNeE.

10.2.2 BuTaa napa NpoBOAOB WU/IN UX 3KBUBAEHT

BuTaa napa nposBoAoB WM napasifiesibHble PSAOM PacrnosioXeHHble NPOBOAHUKM B C/lyvae MX NpsiMoy-
ro/IbHOrO CeYeHNs MOTYT MCMO/b30BaTbCA A1 UCMbITAHUIA U30/IALUN «BUTOK-BUTOK», YTOObI YCTAHOBUTL YpO-
BEHb BO3/EWCTBYIOLWErO HaMpsKeHWUs, MPUIOXKEHHOTO K MNapasifeflbHbIM MPOBOAHUKAM MpU UCMbITAHUAX
MoTopeT/chopmeT. CMHycOoua/ibHOE U UMMY/IbCHOE HanpsXeHUs faloT 9KBUBa/IEHTHbIe pe3ysibTaTbl B TepMU-
Hax HHYP. nockonbky aKkcnepuMeHTa/IbHOe pacnpegenieHne HanpshXeHs B Lies1oil 06MOTKe B 3TOM criyyae He
MOXeT ObITb Mo/sy4yeHo. 15 3TMX 06 bEeKTOB UCMbITaHWi f4OCTaTO4YHO u3mepntb HHYP npu cuHycomngansHoi
hopMe HanpsbkeHusi. BUTKoBble HanpsikeHusi AO/DKHbI ObITb 60JIble UX CPeAHUX 3HAYEeHWUNA, OXngaemMblX Ha
npakTuke, ec/iv NMPUHATbL BO BHUMaHWe AIBJ/IEHUS, ONWCaHHble B 5.4. YPOBHU UCMbITATE/IbHbIX MEXMUKOBbLIX
HanpsXxeHuii npmeBeaeHbl B B.3 npunoxeHus B.

10.2.3 MoTopoTa (BCbiNHaa o6mMmoTKa) nnu cbopmeTta (wabnoHHasa oO6MOTKa)

3TV MoAeNN MOXHO UCMO/Ib30BaTh A1 KOHTPOSA usonsaumn «dasa-asa» n «asa-semna». MexsuT-
KOBasi M30NSAUNA Takke MOXeT 6bITb NpeAcTaB/ieHa B C/lyyae MpYMeEHeHUs napasiieslbHO PacnosIOXeHHbIX
NPOBOAHMNKOB. 3Ty MOJAe/b CrieflyeT UCMbITbIBaTb B COOTBETCTBUM C PeKOMeHAaumnamm tabnuubl 5. Pacnpe-
AefleHre HanpshXeHUs, BO3HMKalOLero B MoAenn, BOCNPOU3BOANUT pacnpeesieHne, nmeroLleecs B peasibHOM
MalluHe. VicnbiTaHua cnefyeT NPoBOANTL Ha NPONUTaHHbIX 06pasuax, ecan 06MOTKM MallUHbI Takxke nogne-
XaT nponuTke.

10.2.4 TotoBas 06MOTKa

B aTOM c/iyyae MOXHO MCMbITbIBaTb M30N5AUMI0 «dasa-thasa» 1 «asa-3eMnsa». MexBuTkoByr MN30/5-
LMo B 06bIYHBIX 06MOTKax criefyeT UCMbITbIBaTb UMMY/IbCHbIM HanpsxeHnem. NpenmMyLecTBOM UMMYbCHOM
QOPMbI HaMpsHXXeHUs ABNSETCA TO. YTO BCe YacTu OBMOTKM NoABepraloTcs afekBaTHOMY BO3AeNCTBUIO, faxe
npv ee coeAVHEHUN MO CXemMe «3Be3fa». TeM He MeHee, BaXKHO UMeTb B BUAY pacnpefesieHne HanpsxeHns
BHYTPM KaTyLLeK CTaTOPHOM 06MOTKW. VcnbiTaHns crieqyeT NPOBOAMTL Ha MPONMTaHHbIX 06pasLuax, ecav B nNpo-
MbILLIEHHOM MPOU3BOACTBE MPUMEHSIOTCA NPONUTaHHble 06MOTKMU.

N3mepeHne YP npu cnHycongasibHON hopme NPUNOXKEHHOTO HarnpskeHUs [OMycKaeTcs B C/lyvae U3ro-
TOBJ/IEHWS cneuManbHOM 06MOTKM, B KOTOPOW MCMOMb30BaHbl MNapbl MPOBOAOB U MakCUMasibHOe HarnpsikeHue
oxuaaetcs Mexay AByMsi cocefHUMM BuTKkamun. Criyyaun, Korga cnegyeTt UCNo/b30BaTb CUHYCOMAa/IbHOE N UM-
ny/ibCHOe HanpshXeHue.npuBeeHbl B Tabnmue 5.

10.3 TMoprotoBKa UCNbITyeMblX 06pa3LoB

10.3.1 O6wue NonoxeHus

McnbiTyemble 06pasubl KOHCTPYKTUBHO [AO/MKHbI OblTb MakCUMasibHO MpUGAMXKEHbI K OMUCaHHbIM B
IEC 60034-18-21 BCbINHbIM 06MOTKam 1 IEC 60034-18-31 wab/10HHbIM 06MOTKaM UM K MPOMbILL/IEHHBIM CTa-
TOPHbIM OO6MOTKaM.

10.3.2 O6pa3ubl 418 UCNbITAHUSA MEXBUTKOBOW N30N1a4nn

Mpun ncnbiTaHUNM MEXBUTKOBOM n3onauun HHUP n3amepsieTcs Ha o6pasue 13 NpocTor BUTOW napbl Npo-
BOAHNKOB (cM. IEC 60172) nnn akBMBasIeHTHOM eMy 06pasue. ITO UCNbITaHNe MOXET ObITb OCHOBOW A5 yCTa-
HOB/IEHUS YPOBHSA BO34ENCTBUS HanpshKeHUs, UCMOJIb3yeMOro Mexay napaiesibHbiMi MNPOBOAHMKAMU B
npovecce ncnbiTaHUn opmMeT U MOTOPET.
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WcnbiTaHns no onpegeneHunto YP Ha nponuTaHHbIX o6pasLuax He MOryT NCMOo/1b30BaTbCsa AN onpeaene-
HUS NPOMUTOYHbIX MaTePUaNoB U TEXHONOIMMU U3roTOB/IEHNS MOTOPET 1 hopMeT U 06MOTKM B Lienom. [insa ta-
KOl OLleHKM pas3peLUeHOo UCMosib30BaHe To/bKo hopMeT (MOTOPeT) uiv 0O6MOTOK B LIEIOM.

10.3.3 VcnbiTyemble 06pa3ybl moTopeT (hopmeT) nnm o6MOTOK B LEeIOM

O6pasubl N3roTaBNBAKOTCS C MPUMEHEHNEM TEX XEe MaTepuasioB 1 Mo TOW Xe TEXHOI0rMK, KoTopasi uc-
Nnonb3yeTcs B NPOMBbILL/IEHHOM NPOM3BOACTBE 06MOTOK. MexdasHas 1 nasoBasi U30MsALMA AO/HKHbI BOCNPOU3-
BOAWUTb BCE PaCCTOSIHWA, MO KOTOPbIM MOXeT MNpPOMCXOAUTb MOBEPXHOCTHbIN pa3psg, UM MexdasHble
paccTosiHUSA, KOTOPbIe CYLLECTBYOT NPU NPOMbILIEHHOM Npou3BoacTee. O6pasybl AO/MKHbI UMETb N301ALNOH-
Hble MaTepuanbl, UICNOMb3yeMble NPV NPOMbILLIEHHOM NPOM3BOACTBE, U TOJILLMHY, COOTBETCTBYHOLLYHO KaXA0-
My TUny nogsepraemMoli NCnbITaHUAM U30AALUN.

10.4 MeTopabl KBaNMUMUKaLUOHHbIX UCMbITaHWU

10.4.1 O6wwne NONOXeHURA

Llenbto aTuX UcnbITaHni saBnsetcsa nsamepeHne HHYP KOMNOHEHTOB M30/IALMOHHONM CUCTEMbI BO BPeMs
MCMbITaHWli NO TeM/10BOMY cTapeHuto cornacHo |IEC 60034-18-1, IEC 60034-18-21 n IEC 60034-18-31 npwu
yCNoBuAX paboTbl, 4719 KOTOPbIX OHU NpefHa3Ha4veHbl. Kateropms Bo3gelictemsa (CM. pasfen 7). Xxapaktep npo-
Lecca ctapeHus 1 anarHocTuyeckue faHHble JO/TKHbI ObITb MpUBe/eHbl B 3aK/H0YEeHUMN MO pe3y/ibTatam UCTbl-
TaHuiA. CunTaeTcs, 4YTO W30MAUMOHHAs cucTemMa npowsna ucnbiTaHus, ecnam HHYP ocTtaetcs 6onblue
HOPMWPOBAHHOTIO 3HAYEHUS B KOHUE LMKIOB cTapeHus. 118 NonyvyeHns cTaTUCTUYECKN [OCTOBEPHOM OLLEHKMN
pe3ynbTaToB [0/HKHO ObITb UCMbLITAHO HE MeHee NATU 06pa3yoB. VICKNtoveHre npeAcTaBiseT UCMbITaHNe Ha
YKOMM/IEKTOBaHHOM CTatope, B 3TOM C/lyyae JoCTaToO4YHO oAHOro obpasua. Npun npoBegeHnN UcnbITaHii MoryT
MCNO/b30BaTbCA 3Ta/IOHHbIE CUCTEMbI, 06ecneymnBLUNE YCI0BUS, OnNncaHHble B 10.1.

10.4.2 AnarHoCcTUYeECKMNE UCTbITaHUA

[narHocTnyeckme ncnbiTaHUsA NPOBOAATCA Ha o6pasLax 40 Havasia NepBoro uukia 1 nocse Kaxgoro no-
cnefyrowero YacTMYHOro Unkna ctapeHus. Kaxpaoe anekTpuyeckoe ANarHOCTUYECKOe WUCMbITaHue cnepyet
NPOBOAWTL Ha KaXXA0 KaTylike dhopmeTbl (MOTOPETbI) WK YacTu OGMOTKW. B floNoIHEHME K ANarHOCTUYECKUM
ucnblTaHNAM, onncaHHbiM B IEC 60034-18-21 1 60034-18-31, A0/MKHBI NPOBOANTLCA UCMbITAHMSA MO onpeaene-
HUIO YP. 4yTo6bI 0obecneunTb YCroBusi, Npu KoTopbix HHYP He nosButcs npu cneymnguyeckom ypoBHe
McnblTaTeNbHbIX HaNPsHXeHW (CM. Tabanuy 4 1 B.2 npunoxeHus B).

10.4.3 Uwukn ctapeHus

Mpwn npoBepke MexdasHoM N30N5ALUKN, HTO COOTBETCTBYET C/lyyalo ABYX KaTyLleK, NpuHaanexawmm pas-
HbIM ha3am 1 nexalimm B OAHOM Nasy, MOXeT UCNOoMb30BaTbCs obpasel, unn uenas obmoTka. marHoctmke
npejwecTByeT UCMbITaHMe N0 3/IEKTPUHECKOMY CTapeHUIo, NPOBOAMMOE B TeyeHne 24 4yacoB Npu Temnepary-
pe oKpyxatoler cpeabl No4 BO34ENCTBUEM NUKOBOMO HaMpPsXXeHUSA MpU NOBbIWEHHOW YacToTe, yBEIMYEHHOro
Ha Koa(hhmumeHT 6e30nacHOCT B COOTBETCTBUMN C B.2 npunoxeHus B. Lienbio Takoro ncnbiTaHUSa SBASETCA
o6Hapy>XeHue Ha paHHel cTaguy HaaM4umsa N60ro N30ASALMOHHOIO Martepurana, MMetoLWwero NoBbILWEHHbIe AN3-
nekTpuyeckue notopu. XoTA 3TOT Matepunan BegeT cebs ya0BNETBOPUTE/IbHO MNPU MPOMBbILLINEHHOW YacToTe,
ero nNpMMeHeHne MOXEeT BblI3BaTb Neperpes M30NAUUM NpU NUTaHMM OT npeobpasoBaTtens. Bbi6op 4acToTbl
onpegensieTcsi NOBTOPSEMOCTbIO MakCMMasibHbIX UMMY/IbCOB HaNpsXXeHus, oXuaaeMbiX Npu paboTte npnsoja.

YacTuyHble UUK/Ibl TENJSIOBOrO cTapeHus, onucaHHble B IEC 60034-18-1. cnepyeT NPUMEHATb K UCMbITYye-
MbIM 06pasuam, 4Tobbl KBaANNPUUMPOBaTb U30ALNOHHYIO CUCTEMY MO TpebyeMOoMy K/laccy HarpeBOCTOMKOC-
T1. ECnmn knacc HarpeBOCTOMKOCTU YXXe Gbls1 onpegesieH npu ncnbitaHnsx no IEC 60034-18-21 n 60034-18-31,
TO HEO6XOA4MMO MNLLBL NPOBOAUTL UCMNbLITAHUA NPU HaUMeHbLLel noaxoasleli Temnepartype. Takke Heo6xoau-
MO noggepratb 06pasubl crneyvasibHbIM ANAarHOCTUYECKUM YaCTUYHbIM uUmknam no |IEC 60034-18-1,
IEC 60034-18-21 n IEC 60034-18-31. 3TN UuK/bl BK/IHOHAOT MEXaHUYECKNE N 3NTEKTPUYECKNE VUCTIBITAHNA U UC-
NbITaHUSA NPY NOBbILWEHHOW BfIaXHOCTU. CneayeT OTMETUTb, UTO NOBbILWEHHAs BaXHOCTb MOXET NOBNAUATb Ha
pe3ynbTtatbl onpegenednsa HHUP. Mo3aToMy ucnbITaHUA NpY NOBbLIWEHHOM B/I&XHOCTWU cnefyeT NpoBOANTb Ha
pasHbIX 3Tanax Tak, 4Tobbl UCMbITaHUA MO onpegeneHnto YP He crnefosasiv cpasdy Nocsie HUX.

10.4.4 N3mepeHue YP

Cnepys pykoBoAcTBY No namepeHnam HHYP nx cnegyet NnpoBoAnTb B CriefytowemM Nnopsake:

- UCMbITaHMA Mexdas3Hoi n3onsaumn.

- UCNbITaHUA N3019UMN «dasa-3emMnsa»,

- UCNbITAHNS MEXBUTKOBOW U301ALUN.

EfQMHCTBEHHOE HeobxoAMMOe YyCoBMe — HanpshkeHue npu UcnbiTaHUW No onpegeneHnto YP fomkHO
HapacTaTb 0 UCMbITaTe/IbHbIX 3HAYEHWIA 1 rapaHTUpoBaTth, 4To6bl HHYP He meno mecta. NMoTomy HeT He06-
XOAMMOCTHU ero n3mepsThb. MNpu ncnbiTaHUM MeXAqasHoON N301AUUN HanpsXXeHne NpuknagbIBaeTcs K ABYM Bbl-
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BoZJaM OOMOTKM Mpu PasOMKHYTOM TpeTbeM U 3a3eM/IEHHOM cepeyHuke. Mo odvepen 3TU UCMbITAHUSA
NpPoBOAATCA A1 TPEX BO3MOXHbIX KOMOUHaLUuMiA. Mpy ncnbiTaHn n3onauum «gasa-zemnsa» kaxgasa asa uc-
NbITbIBAETCA NO O4epeaun NPW 3a3eM/IEHHOM CepAeyHuKke 1 ABYX Apyrux dpasax. 3TOT NOPAAOK MPUMEHUM Kak
L1571 CXeMbl cOoefiHeHUs OOMOTOK «3Be3/a», Tak U /1S CXeMbl «TPeyrosibHUK». VicnblTaHue MeXBUTKOBOW 130-
NIAUNN MOXET MPOBOAUTLCA MPU CUHYCOUAA/IbHOM HarnpshkKeHUU MepemMeHHOro Toka npu MCrosib30BaHUn
napannenbHbIX NPOBOAHMKOB. B Apyrnx cnyyaax TpebyeTcs MCNonb3oBaTb MMMY/IbCHOE HanpsXeHue.

Mpu ncnonb30BaHUM YKOMI/IEKTOBAHHOIO CTatopa, MOTOPET Ui (hopMeT A1 UCMbITaHUA MexXKaTylley-
HO n3onAunn TpebyeTca MMMy bCHoe o6opyaoBaHue. Mpu ncnbiTaHUM HEO6XOANMO KOHTpOMpoBaTh YP. npu-
MeHss 060pyAoBaHMe, cnocobHoe paboTaTb NPy NMMYNLCHOM HanpshkeHun {cm. IEC 61934).

CnepyeT NPUMEHATb BU3yasibHbI OCMOTP UCMbITyeMbIX 06pa3L0oB A1 onpeAesieHNss COCTOSIHUS U30-
NALUNOHHBIX MaTepuasioB, XOTS ero pe3y/bTarTbl He ABASAKOTCA OKOHYaTe/IbHbIM KPpUTEPUEM OLLEHKU UX CO-
CTOSHUA.

10.5 KpuTepuu NnpoxoxpeHunsa KBannduKaumoHHbIX UCNbITAHUNA

KpuTepuem ycnewHoCTN UcnblTaHnii 06pasLoB U30MALNOHHON cUCTeMbI TUNa | ABAsSeTCa TO. UTO AN HUX
HHYP oka3biBaeTcs 60/iblle BbIGPAHHOIO MO KaTeropuu BO3AENCTBUS HanpshkeHns (cMm. Tabnuubl B.2. B.3).
yBe/IMYEHHOro Ha KoathduLmeHT 6e3onacHoOCTU (CM. B.2 npunoxeHus B). NMpu aTom ncnbITaHWA NPOBOAATCA Ha
obpasuax, NogBePrHyTbIX TEMNIOBOMY CTapeHUto Npu MUHUMasIbHOM TemnepaType.

C apyroi ctopoHbl HHUP MoXeT npeBblllaTb 3Ha4YeHUs1, MO/Ty4YeHHble OT 3TaSIOHHOM CUCTEMbI C NMOIOXN-
Te/IbHbIM OMNbITOM 3KCMNyaTalum, KoTopas 6blia UCnbiTaHa Mpu TeX Xe YC0BUAX, YTO npuBeaeHbl B 10.4.

11 TwnoBble NcnbITaHNA N30NALUMOHHBLIX cucTem Tuna |

11.1 O6wmre nonoxeHus

OTOT BUA UCTbITAHUIA NPUMEHSIETCS A/151 MOHOM CTATOPHOW 0B6MOTKM WM AN LENON MallvHbl. 3TO UCTbI-
TaHWe Heo6XoAMMO A5t AeMOHCTPaL MM Toro dpakTta, 4To HHUP npeBblliaeT HOpMaTMBHOE 3HAYEHME Harpsixe-
HUS ANsi BbIGpaHHOW KaTeropuy BO3AENCTBUSI MPU UMMY/IbCHOM XapaKTepe HanpsikeHWUsi. STU UCMbITaHUS
NPOBOASATCS MO COTMIALLEHNIO MEXAY NPOU3BOAUTENEM U MOTPEGUTENEM.

11.2 MeToauka NnpoBeAeHUsA NCNbITaHUN

[oTOBbIli cTaTOpP NOABEPralT UCTbITAHUAM MO onpegeneHnto YP npu MMNyNbCHOM NUTAOLLEM Hanpsxe-
HUM (COrnacHo ycnoBusiM, NpMBeAeHHbIM B Tabninue 5). Co BpeMeHeM HapacTaHUs MMMysibca, COOTBETCTBYHO-
Lero Kateropuu BO3LENCTBUSA, U aMNAUTYAE MMMYNbCa, YMHOXEHHOW Ha koadduumeHT 6e3onacHoOCTM B
COOTBETCTBMN C B.2 npunoxeHnsa B. TemnepaTypa OOMOTKM MpU WCMbITAHUAX [0/DKHA ObITb paBHa
(201 10) BC. CTeneHb NOBTOPSAEMOCTN NPUIOXKEHHBLIX UMMNY/IbCOB MOXET ObITb MeHbLUE, YeM /1 cneunanb-
HOro 3HauveHus. MicnbiTaHne NPOBOAUTCA MeXAy da3amMu Npu HanpPsHKEHNAX, 3HAYEHUA KOTOPbIX NpYBeaeHbI B
Tabnuue B.3 1 KOoTOpble y4nTbIBAIOT KOIhPULMEHT 6e30NacHOCTH, paBHbIi 1.3. OgHaKo OTMEeYeHOo, YTO NoAo-
OGHble YCNIOBUSA MOTYT BbI3BaTb NepeHanpsixxeHUsi B MEXBUTKOBOM U30/1ALMM M NO3TOMY NPUBECTU K Heornpas-
[aHHO Hu3komy HHMUP. Mpu Takmx O6GCTOATENIbCTBAX MOXHO MPUMEHATb C/eAyloWwy asibTepHaTUBHYHO
npoueaypy:

a) ocCylWecTBAATb UCMbITaHUA No onpegeneHnto YP ana nsonauum «dasa-zemnsa» npu UMnNysIbCHOM Ha-
NPSXXEHUN. UCMNONb3YA ero 3HayeHus M3 Tabnuubl B.2. Ecnu HHMNYP 6onble kputepus, Heo6XoanMMoro ans
NPU3HaHUA YCMEeLWHOCTU NCNbITaHWUIA, TO CYMTAeTCSH, YTO 06MOTKa NpoLuia TMNoBble ucnbitaHnsa. Ecnu HHMNYP
MeHbLLIe 3TOr0 KPUTEPUS, TO 3TO MOXET ObITb C/IeACTBMEM NepeHanpshHKeHs B MEXBUTKOBOM nsonsaumn. Torga
MOXeT MCMNOoJIb30BaTb C/eAYIOLYI0 a/ilbTEPHATUBHYIO NpoLeaypy:

b) NpoBOAAT UCNbITaHWe No onpegeneHnto YP ana msonaumm «dasa-3eMsisa» npyM CUHyconaasibHOM
Hanps>keHun n yactoTe 50 nnm 60 I'y. NCNOAb3yA ero 3HavYeHusa U3 Tabauubl B.2. 3T ncnbiTaHna ABNAKOTCA
KBaNIMMMKaLNOHHbIMY ANA Na3oBoi nonauymun. Ecnu HHYP okaxeTcs MeHblUue KpUTepus, HEO6X04ANMOro
ONA NPU3HAHUA YCNEeLWHOCTU UCNbITaHUR, N30NALMOHHAA CUcTemMa cumTaeTcsa HenpurogHon. Ecnn HHYUP
OoKasbliBaeTCcs 60siblue 3TOr0 KpUTEpUs, TO UCMbITaHNE MEXBUTKOBOW U30NALUN NPOBOAUTCS CrefyoWwum
obpasom:

C) NpoOBOAAT UCMbITaHMe No onpegenenHnto YP ana mnsonauumn «asa-zemna» npu MMnysibCHOM Hanps-
XEHUWN. 3KBMBa/IEHTHOM CKauyKy HamnpshkeHusl, COOTBETCTBYHOLEMY Tuny npeo6pasoBaTesnis (ABYXYPOBHEBbIN,
TPeXypOBHEBLI U T. A4.), UCNONb3YA AaHHbIe N3 TabnuLbl B.2. Tak NCNbITbIBAIOT MEXBUTKOBYO n3onsaumo. Ecnn
HHIMYP oka3biBaeTCA HMXe KpuTepms, HEO6XO04MMOro A1 NPU3HAHMSA YCNELWHOCTN UCnbITaHWiA, 06MOTKa cUn-
TaeTcsa HenpurogHoit. Ecnu HHMUP oka3biBaeTcs 6GOsblue 3TOT0 KPUTEPUS, TO CUMTAETCs, YTO OBMOTKa
npowsia TMNOBbIE UCTbITAHUA.
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11.3 KpuTepuii NpoXoxXaeHNsa TUNOBbIX UCMNbITaHUN
3HadeHna HHMYP n HHYP fos/mkHbl NpeBbIwartb UCTbITaTeNlbHbIE HAaNPSKEHNUS.

12 AHanIn3 pe3ynibTatoB Y MPOTOKO/

MpuBeaeHHble B NyHKTe 5.6 IEC 60034-18-1 chopMbl fO/DKHbI 6bITb NCMO/b30BaHbl TakuM 06pa3om, YTo-
6bl BCe NoJslyyYeHHble JaHHble MOI/IN ObITb KOPPEKTHO NPOoaHa/IM3npoBaHbl 1 OTPaXKeHbl B NMPOTOKO/IE.
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Mpunoxenne A
(cnpaBou4HoOe€)

HanpsixxeHusa Ha 3aXumax MalluHbl, NuTatolwencs ot npeobpasoBaTens

A.1l HanpshkeHus Ha 3axumax MalluHbl, nuTatouielics ot npeobpasoBaTtens

Mpeo6pa3oBaTe b HAMPSHXKEHUS C WNPOTHO-UMNYIbCHOM Moaynsiumei (LWKM) unn cuctema BEKTOPHOTO ynpasie-
HWUA gBUrateniem reHepupyeT NpAMOYrofibHble UMMY/NbCbl HAMPSYKEHUA C NOCTOSIHHOW aMnNAWTYAONl, KOTOpble MMEIT pas-
JNIVYHYIO LUMPWHY M 4acTOTy NOBTOPSIEMOCTU. HanpsbkeHue MMNynbCOB Ha BbIXOAe NpeobpasoBaTefisi He npesbilaeT
HanpsXXeHNA Ha ero LWnHax NocTosHHOro Toka U”.. Takum 06pa3om, aTOT ypOBEHb 3aBUCUT OT HaMPSXXEHWA Ha LUMHAaX no-
CTOSIHHOTO TOK&, OT HanpPsHKeHUS TOPMOXEHUS UIN OT KO3 MULMEHTA MOLLHOCTU PETY/IMPYEMOTrO HanpsxXeHus.

YnpoljeHHas anekTpuyeckas cxema npueoga «npeobpasoBartenib-ABuratesib» nokasaHa Ha pucyHke A.l.

PucyHok A.1 — 3nekTpuuyeckas cxema npusoga «npeobpasoBaTenb-ABUratesib»

B kauecTBe NepBoro Lwara Heo6X0ANMOo ONpesenuTb TOUKy Hy/IeBOro noTeHwumana, oT KoTopoit 6yAyT OTCUNTLIBATb-
Csl BCE HanpshxeHusi. Hanpumep, B TpexdasHoM CUCTEME HAMPSKEHUSI MIHOBEHHbIE 3HAYEHUSI HAMPSKEHUS «JIMHUSI-3eM-
NSA» PaBHBbl.

u,(<) = V2tfsin <bl u3(t) - JiUsin («of- 2x¥3), K> ="UsIn (orf- 411/3).

3TO MOXET 6bITb PACNPOCTPAHEHO Ha MHOrohasHyto cuctemy. O6LMiA 3aKOH ANA ONpefeneHnst BEIMYUHbI Hanpsi-
XEHWUA MHOrohasHOro HanpPsHKEHNs NepeMeHHOro Toka nocse BbINPAMIEHUS 3anucbiBaeTcs Kak

Oct = a(Y/x) 3in(S'/ir) Umg, =

rae K — nocTosHHas:
a— 3aBuUCWT OT Tuna BbiNpAMuTeNs (a = 1 — AN 0OAHONONYNEPUOLHOTO BbINPAMUTENS, a = 2 — 4114 ABYyXnonynepu-
O/1HOT0);
Y — uucno das (MUHUMYM 2).
OTa thopmyna NpUMEHUMA TO/TbKO A1 CUMMETPUYHBIX CUCTEM, NMO3TOMY YluMeeT MUHUMalIbHOe 3HayYeHne, pasHoe
2. B cnyvae ogHohasHbIX NPUBOAOB HEO6XOANMO paccMaTpmBaTb HanpshKeHWe Kak KoMOMHaLWio ABYX, KaXAoe U3 KOTo-
pbIX paBHo J2UJ2 ¢ 'V = 2.
HanpsxeHue Ha BbIX0Ae WWH NOCTOAHHOTO TOKa (L|,C) M NO3TOMY NMKOBOE 3HAYEHWE BbIXOLHOTO HanpsXeHns npeo6-
pasoBaTesii MOXHO paccuntaTb C NMOMOLLbIO NPUBEAEHHOV Bbile hopmynbl. Hanpumep, a obwem criydyas NOSHOTO Bbl-
npAMAeHns 3-gpasHoro CUHyconaanbHoOro HanpskeHns noayunm

U0. * 2(3/x) 8LW(x/3) -En b= 2( 3/n) (1/3/2)-J1u9 = (3/n) nnr2
1 -J3U9 » Un, TO eCTb AelCTBYIOLLEMY 3HAYEHUIO JINHEWHOTO HaNPSHKEHUS.
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Moatomy Ua 3 (3/k) -j2Un.

Hanpumep, ecnn Un - 400 B (pelicTBytouiee 3HaveHne), To Uac =400 (31x)45 =540 B = 1.35 Uns 1.65 Umut.

KoadppuunmeHT 1,35 6611 NONyUeH TEOPEeTUYECKM, HO Ha MPaKTUKe OH MOXEeT oka3aTbcs 60/1bWNM. Hanpumep, B cny-
Yae pekynepauuu 3Heprun HanpsHkeHue Ha WnHax NOCTOAHHOrO TOka PaBHO HAaMpPsHKEHUI0 OTCEYKU, KOTOpOe MHOro 60/b-
LUe NOJTYYEeHHOrO Bbille pacyeTHbIM NyTeMm. MpuMepbl MakCUMasbHbIX HANPSHXKEHW, NOSIBAAIOLMXCA HA BXOAHbIX 3aKMMax
MaLLWHbI MPU Pa3NNyHbIX YCIOBUSAX NUTAHNA NpuBedeHbl B Tabnuue A.l.

Ta6nuya Al — Mpumepbl MakCUManbHbIX HaNPsHXKeHW, BO3AEeNCTBYIOWMX HA pa3/iMyHble CoCTaBsAoLWMe U30N5-
LK BCbIMHOM 06MOTKM cTatopa, CoOeAUHEHHO No cxeMe «3Be3fa» (nepBas CTyneHb, ABYXYPOBHEBbI Npeobpa3oBartesib)

MakcviManbHble HanpshkeHUsl, BO3AECTBYIOLLME Ha pa3/iniHble COCTaB/SOLME U30/IALMM
06MOTKM cTaTopa

YcnoBus nutaHust Mpumepb! gna Ur =400 B

«Pa— a3 «BuTOK —
3eMna» chasa» «Butok-
(kopryc) BaToe «Pasa-  «dasa- BUTOK»,
semn> tpaza> cxema Y
CI/I}-lyCOVI,CI,aﬂbHOG HanpsxeHue, U, 420345 42 wn (42 UjIbVN 1327 +566 +327/IY
(melicTBytoliee 3HauyeHune)
Mpeo6pa3oBatenb CoeAWHEH He- H H
NocpeACcTBEHHO C MawWHOW (Unu Xn,*[2 e +270 +540 €
uepes KopOTKMiA KaGens) YCTaHOB/IEHO yCTaHOB/IEHO
Mpeob6pasoBatesnb ¢ MalWWHOI CO- 5\ 55 Ut He +810 +1080 He
eiVHeH Yepes [/INHHbIV Kabenb yCTaHoB/IEHO yCTaHOB/IEHO
MpeobpasoBaTenb C MaLIVHOW Ye- He He
pes3 ANMHHBIA kabenb npu 3aTop- * 2UJ2 *2LU ,e r 810 Z 1620
ycTaHOB/IEHO yCTaHOB/IEHO

MOXEHHOM ABuratene
N — uncno BuTkoB B thase.

MpumeyaHune — PacyeT MEXBUTKOBOTO HaMpPsXXEHNsI MOXET 0Ka3aTbCs He TakuM NpocTbiM (cM. 5.4).

A.2 PacueT MakCcMMasnbHbIX MMKOBbIX HANPSXXeHUA AN ABYXYPOBHEBOro npeobpasoBaTens

lMrKoBOe HanpsHkeHne 3aBMCUT OT cnocoba CoeAnHeHNs MalwuHbl U Npeobpa3oBaTesieM, kak nokasaHo B Tabnuvue
A.l. n ABNAeTCA CNefCTBMEM HANIOXEHUA NepeHanpskeHWs Ha BbIXOAHOe HanpshkeHue npeobpasosaTens. 3HayeHus,
npusefeHHble B Tabnuue A.2, BbITEKalT U3 CrieAylOLnX pacyeTos.

MakcumanbHoe ceTeBoe HanpshkeHue paBHO HOMUHANbHOMY, YMHOXeHHOMY Ha 1,1 (BTopoii cTon6ed).

=(3/n)42 U ,- (3/x) T/3 ubk, (x 1.1 gna nonyvyeHnsa TpeTbero cronbua).

Mexa3Hoe HanpsixeHne MalluHbl = X KO3thpuumneHT nepeHanpsixenuns (1,2 nnm 2.5. yeTBepTolii cToNGeL).

YT06bl NONYyYNTb OTHOCUTE bHbIE 3HaYeHnss Upno oTHoweHuto K Uut,. ero HyXHo pasgennTb Ha MakcuMasbHoe Ha-
npshkeHue «asa-HeilnTpanb», Kak NokasaHo B npunoxeHun A.1l. NMpumep pacyeTta npuBeseH B Tabnuue A.2.

Ta6nuya A.2— MNpumepbl pacyeTa MakCMMasibHbIX MUKOBbIX HANPsHKeHUI

HomuHanbHoe HomuHanbHoe IV B KoatbdomumeHT 8 N B uJum
HanpsbkeHve. B HanpskeHve x 1.1, B nepeHanpsxeHna
500 550 741 1 741 408 1.82
500 550 741 2 1482 408 3.64
500 550 741 25 1853 408 4.54

MpUYKHOM yBENNYEHNA HOMWUHAIBHOTO HanNpPsXeHWs Ha 10 % SIBNAETCH BO3MOXHOCTb TAKOro pocTa Ha MnpakTuke.
DTOro MOXeT W He NPOW30ITK B TeUeHUe 6O/bLIEr0 BPEMEHN PaboTbl MaLLUHbLI, HO YYET HEOGXOAMM MPU PACCMOTPEHUN
BO3MOXHOCTU BO3HUKHOBEHUS YP. Heo6X0ANMO YyuuTbiBaTb MakCMMasibHO BO3MOXHbIA B 3KCMAyaTauuu ypoBeHb Hanpsi-
KEHNS.
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OTu AaHHbIe, KOTOPble BOCMPOU3BOAATCA 34€Chb HA PUCYHKE A.2 MOXHO CPaBHUTb C NPUBEAEHHbIMW Ha pUCyHke 17 B
IEC 60034-25 (cm. Tawke (2J). /13 KkpMBbIX Ha pucyHke A.2 BUAHO, YTO NMPWY BPEMEHU HapacTaHWa UMMynbca, 6onbluemM
500 HC. MakcuManbHOe UMMY/bCHOe HanpsKeHne, NPUIOXKEHHOE MexXy ABYMS BXOAHbIMU 3aXWMaMn MaLllnHbl (Npuioxe-
Hue A) C y4eTOM oTpaxeHusa un gemndupoBaHmsa (ko3aOULMEHT NnepeHanpsXxXeHnsa paseH 2). pasHo 1556 B.

A — 6e3 unbTPOB ANA ABUraTeneii ¢ HanpskeHrem Ao SO0 B. BKAOUMTENBHO.
B — 6e3 dmnbTpoB ANs gsurateneiil ¢ HanpshkeHnem fo 690 B. BKAOYNTENBHO;
C — 3aBucumocTtb 13 IEC 60034-17

PucyHok A.2 — ['paHWYHble KpMBbIe UMMNYNbLCHOTO HanpsxeHusa Gp*. NPUIOXKEHHOTO Mexay
ABYMA (ha3HbIMU 3aXUMamu Auratens B yHKLUW BpeMeHN HapacTaHusa umnynbca f,
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Mpunoxexnvne B
(cnpaBouHoOe)

PacueT ucnbltatenbHbIX Hanpm«eva
ON1A N30NALUMOHHBIX cucTem Tuna |

B.1 Pacuet kaTeropuii Bo3aeictaus

McnblTaTenbHble HaNpshKeHUs, KOTOPble MPUMEHSIOTCA NPU UCNIbITAHUA* U30ALMOHHBIX CUCTEM B HACTOSLLEM CTaH-
AapTe onpegensoTcs BbIGPaHHON kaTeropueii BO3AeicTBUs. TN kKaTeropuv npuBeeHsl B pasgene 7 nonpeaensoTcs nu-
KOBbIM HaNpsXEHWEM Ha 3aXUMax ABuraTtensi U MUHUManbHbIM BPEMEHEM HapacTaHWus UMMY/bca HanpsKeHWs, KOTopoe
Ha6nofaeTca npu paboTte npuBoga. Mo3ToOMy OKEH BbiTh OCYLLECTBMEH TLWATE bHbIA BbIGOP CNeunanbHbIX UCNbITAHWA,
KOTOpbIM Gbl NofBepranacb U30NsALMOHHAsA cucTema. KaTeropun Bo3feiicTBus npusegeHsl B Tabnuue B.1. JBa nucnbiTa-
TeNbHbIX NapameTpa SBASIOTCSH HEe3aBUCUMbIMK W MOTYT NPUHAAAEXaTb Pa3IMuHbIM KaTeropusm Bo3geicTeus.

Ta6nuua B.1— Kateropun Bo3geicTeus

Kateropus Bo3aeiicTeust KoaththyLMEHT nepeHanpsxeHus. Bpemsi HapacTaHusi UMny/ibca 1, MKC
A — HesHauuTenbHas He 6onee 1,1 He meHee 1
B — ymepeHHas He 6onee 1,5 He meHee 0.3
C — xecTkas He 6onee 2,0 He meHee 0.1
D — akcTpemasnbHas He 6onee 2.5 He meHee 0,05

8.2 KoadhpmumneHT 6e3onacHocTn Ans nsmepennss HHYP

Mpun yBennyeHnn 6a3osbix ypoBHeit HHYP npn nposeAeHnn kBannyKaLMoHHbIX U TUNOBbLIX UCAbITAHWUI N30NALN-
OHHbIX CUCTEM TuNa | cnefyeT yunTbiBaTh ABa haktopa. [epBblii BbiTekaeT U3 Tpe6oBaHuii IEC 60034-1. B KOTOPOM nepe-
yncneHsl  koauumeHTbl 6e30MacHOCTM, Ha KoTopble cnefyeT YMHOXaTb WCMblITaTe/lbHble HaMnpsXeHus npu
onpegeneHun YP. BTopolii chakTtop, paBHblii 1,25. cBA3aH ¢ adhhekTom ructepesunca, n3-3a kotoporo H34P. kak nokasana
npakTuka, Ha 25 % meHblie HHYP. 370 cnpaBennBo, ecnn akTMBHOCTL YP onpefensercsa nepexofHbiMy nepeHanpsxe-
HUAMU. CONPOBOXAANLNMY HOPMasibHble NMUKOBbIE HANPSHKEHNS, U TaKOe NOJIoXKeHVe ByAeT COXpaHATLCS, Noka No3BONS-
eT 3ToT koadppuuneHT. MpeacTaBnseTcs, YTO 3TO NONOXeHue 6GyaeT Mano MPUMEHWMO K M3OSLMOHHBLIM cucTemam
ABuraTenei, B KOTOpPbIX OXuaaeTca ManeHbkas pasHuua mexay HHUYP n H3UP. BTopoii yBennumatowuii kKoaduuneHt
nprHUMaeT BO BHUMaHWe 3amevaHue u3 pasgena 7.4 IEC 60034-25, 4yTo npu yBennMyeHmn TemMnepaTypbl 06MoTku ¢ 25 10
155*0 HHYP ymeHbwaetcs Ha 30 %. 3TOT aphekT YaCTMYHO yunTbiBaeTCS B 6a30BOM KoadhduumeHTe 6e30nacHocTy,
npvBefieHHOM Bblille. 15 yyeTa BCeX aTUX 06CTOATENLCTB PeKOMeHAyeTCs BbloupaTh 3HayeHne koadduumnerTta 6esonac-
HOCTW. paBHoe 1.3.

B.3 KBanudunkaunoHHble ¥ TUNOBbIe UCMbITAHUA

YPOBHU UCMbITATE/bHbIX HANPSXeHW, NCNoNb3yeMbIxX AN onpegeneHns HHUYP npu kBanugrkaumoHHbIX U TUNO-
BbIX UCMbITAHNAX N30NSALMOHHON cucTembl Tuna l. MoryT 6bITb paccunTaHbl B 3aBUCUMOCTYW OT kaTeropun BosgeincTeus. Ans
[BYXypOBHeBOro npeobpa3osaTens OHV NpuBeAeHsl B Tabnuuax B.2, B.3. MNpu pacyeTte cnegyeTt npUMeHATb TO Xe coveTa-
HMWe He3aBUCUMbIX KaTeropuii Bo3feicTeuns, 4To n BbibpaHHoe B pasgene 7. 661710 cAenaHo AonyLleHne, YTO MeXMNUKoBoe
3HavyeHue, nsmepeHHoe npu onpegeneHnn HHMYP npu nmnynbCHOM HanNpsXXeHUW Takoe Xe. YyTo u onpegenedun HHYP
npu yactoTte 50 (60) M'y. OTMeYeHO, 4TO 3HaueHne U, u (/1. B3ATbl U3 onpeaenieHnst MexdasHbIX HaNPSXXeHU Ha 3axnmMax
MaLUWHBbI.

HanpskeHus «asa-thasa» n «asa-3eMns», NoABAAIOWMECA HA 3aXMMaxX MallnHbl 415 C/lyyas [BYXYpPOBHEBOIO
npeob6pasoBaTensi, NpuBefeHbl Ha pucyHke B.1. OTMeTnM, 4To HanpsxeHue utVik sBnsieTcA OCHOBHbIM BO3AEWCTBYOLWNM
Ha MexdasHyl M3015AUui0 DakTopoM, MOTOMY YTO Mepekovalrwme UMMNy/ibCbl MEHbLIE M UMW MOXHO NpeHebpeub.
Up— 3TO CKauOoK HanpshKeHNs, 1 OH BaXKEH AN MEXBUTKOBOW n30n1Aumn. VX 3HaueHns 6biiv NCNonb3oBaHbl B pasgerne 4.

TunoBble UCMbITAHUA NPOBOAATCA Ha YKOMMIIEKTOBAHHOM CTaToOpe U/ Ha cobpaHHol MawwnHe. OHU COCTOAT U3 ce-
pym MexdasHbix n3MepeHnii YP. npu KOTOpPbIX K KaXA0l nape 3aXWMOB MalluHbl NpUKNafbiBaeTCa UMNYbCHOE Hanpsxe-
Hue. Ecnu okasbiBaeTcs, 4To HHIMYP BO BCex 3TWX OnblTax oka3biBaeTcs 60/blle UCNbITATeNIbHOro, TO CTATOp cynTaeTcs
npoLwezLnM YCNeLwHo 3T ucnbiTadnsa. Ecnv npu nto6om n3 atux onbitoB HHMYP okasbiBaeTCcA MeHblUe UCMbITaTe1bHOrO,
TO 06MOTKa He 06a3aTeNbHO AO/MKHA ObITb NoBpexaeHa. MpunoxeHve MexdasHOro HanpsXXeHns B 3TOM C/iyvyae MOXeT
NpuBECTU K NepeHanpsXeHnsM B MeXBUTKOBO M3015U4uK, Bbi3biBas YP. koTOpble OTCYTCTBYIOT Npu akcnayaTauyun. Ecan
npy 3TOM OKa3blBAETCA BO3MOXHbIM MCMbITATb UMMNY/bCHbIM HaNpsXXeHnem MU30N5AUmn0 «asa-3emns», To MOXHO byaeT
cAenatb BbIBOJ, O TOM. He 6bl/10 N1 BO3AeiiCTBME Ha Hee CIMLIKOM 60nblunM. ECan NoHATHO, 4To n3onaums «dasa-semns*
He Oblna NoABepXeHa nepeHanpsXXeHusaM, TO CYMTaeTCs, YTO U30NALMSA He MnpoLaa UCnblTaHus.
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PucyHok 8.1 — CpaBHeHue HanpshkeHuii «gasa-tasa» u «asa-3eMns» 419 4ByXypPOBHEBOro npeobpasoBaTens
(cxemaTuyeckoe M3obpaxeHne 3TUX HaANPSKEHWI He MaclTabrupoBaHo)

Ecnun xe BO3AeiiCTBUA Ha 3Ty U30MALMI0 0Ka3asMCb CAULWKOM 6OMbWMMU AN ecnn 3TW U3MepPeHNs He NPoBOAU-
NINCb. TO MOXET ObITb UCMOMb30BAH a/bTEPHATUBHbLIA MeToj, kak nokasaHo B 11.2. AbTepHaTUBHbI MeTO/A BK/IlOYaeT B
cebs onpegenenne HHMYP npu ncnbiTaHny n3onauun «gasa-3emns» UMnyabCHbIM HanpshkeHmem nocnenosartesibHO AN
Kaxpaoi asbl. Ecnn HHMYP xoTa 6bl 0gHaxAbl CHOBa OKaXXeTCsi MeHbLUe WCMblTaTeNIbHOro AN 3TOl U30nAuMKn, To ANs
Kaxpaoli hasbl nocnefoBaTesibHO NPOBOANTCS €€ UCMbITAHUS NPU NPOMBbILWIEHHOR YacToTe 50 (60) 'y nocne ucnbiTaHwi
MMNYNbCHBIM HanpsXXeHWeM, NCNoMb3ya XyALnii BapuaHT ckauka HanpsKeHus, NpuxoAaawmniica Ha nepBblii BUTOK Nepsoi
cekymm o6MoTkn. Ecnm HHYP oka3biBaeTCs MeHbLUE UCMbITATE/IbHOrO Npu II060M M3 3TUX ONbITOB, 06MOTKa CUMTaeTcs no-
BPEXAEHHON. OTMEeTUM, 4YTO UCMONb3yeMbI A5 UCMbITAHWA UMMNYNbCHBIA reHepaTop AO/HKEH reHepyupoBaTb UMNYAbChI
nepeHanpskeHus co cnajanwumM 3agHuM (QPoHTOM. DTU NepeHanpskeHns 1Ucnonb3yTca Ana onpegeneqHns HHOYP.
MepeHanpsXXeHns He yunTbIBAOTCS MPU UCMbITAHUN MEXBUTKOBOW M30MALMN, TakK Kak B 9TOM Cnyyae BaxeH NWlib nepe-
AHWI (DPOHT UMMY/IbCA U BE/IMYMHA €70 NepeHanpsXeHus.

McnbiTaTenbHble HaNpshkeHWs ANs MeXBUTKOBON M3onauuu, npusBefeHHble a Tabnuue B.2. cBsizaHbl C AByMS pas-
NINYHBIMU hOpMaMmn UMMYbLCOB, MPOM3BOAUMbIMU reHepaTopamu. Mpu nepsoii chopme (MATbIN cTonbel, Tabnuue B.2)yHu-
NONSAPHbIA MMNYNbLC UMeeT NPAMOYro/bHY0 (hopMy CO BpeMeHeM HapacTaHus WMMy/bca, COOTBETCTBYIOLWMM KaTeropum
BO3/e/iCTBMA KaK N1 nepefHero, Tak u A5 3a4Hero gpoHToB. Bpems mexay aTuMu hpoHTamMu oTHOCUTeNbHO mMano. CTe-
neHb BO3AEWCTBUA Ha MEXBUTKOBYIO W30MALMIO 3aBUCUT OT NMPOM3BOAHONW OT (hOPMbl BOJHbI. M03TOMY NPUHUMAIOTCSA BO
BHMMaHue 06a ee hpoHTa.

Ecnun npumeHseTcst 06blYHbI UMNYNbCHBIA reHepaTop, Y KOTOPOro Bpems cnaga 3afHero hpoHTa UMnybca 3Haun-
TeNbHO 60/blUe BPeMEeHU HapacTaHus nepegHero, Hanpumep. 100 MKC MO CpaBHEHWIO C 1 MKC. TO 3Ha4YeHne HanpsXeHus
yaBaumBaeTcs (lWecToli cToN6eL), Tak Kak B 3TOM c/lydae TO/IbKo nepeaHuii (hpoHT BO3AENCTBYET HE MEXBUTKOBYH U30/5i-
uuto. MocnepHwii ctonbew, COOTBETCTBYET CUHYCOMAANIbHOMY HaNpsXXeHWto, NpuknagbiBaeMomy K cneyuanbHbiM 06MOoT-
KaM M COOTBETCTBYKOLLEMY XyALIEMY Clyyalw pacrnpefesieHns HanpskeHuid ¢ koagpumuymeHtom 0.7 (CM. pUCYHOK 9).
COOTBETCTBYIOLMM BpeMeHN HapacTanus umnynbca 0.3 MKC. OTu 3HaUeHUs1 HanpsxeHus coctaBnAloT 0.7 3HaveHui, npu-
Be/leHHbIX B LLECTOM CTON6LE.

Tab6nuuya B.2— YPOBHV MEXMNUKOBbLIX UCNbITATE/NbHbIX HANPSXKEHWIA NO OTHOLLEHUIO K LBYXYPOBHEBOrO npeoo6-
pasoBatens (koadhuumeHT 6e3onacHocTn paseH 1.3)

Koadpchupent Benwnra YPOBEHb UCTILITATESbHbIX HAMPSHKEHUI N0 OTHOLLEHMHO K UK
nepeHanpsikeHmst nepeHanpsixeH1s
McxauTkoBas U3onALNs
«Paza-thaza»  *Pasza-3emna»
W Wlla (ypasHeHwe (ypasHeHue Cratop” Crartop®
<Dx1.3) (2x1.3) (YpasHeHue  (ypaBHeHue C”:;"\rgﬂzi'."e
<3)x1.3) (3)x2,6

] 0.1 2.9 2.0 1.0 2.0 1.4
1.5 0.5 3,9 2.7 14 2.7 1.9
2.0 1.0 52 3.6 1.8 3.6 2.5
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OkoHuyaHne Tabnuubl B.2

Koacpepuuent Benmunra YPOBEHb UCTIbITATENbHBIX HAMPSHKEHWIA N0 OTHOLLEHNIO K YJT
nepeHanpsKeHms nepeHanpsKeHmst

Mexsutxoeas nonauusa
«®Paza-haza» «®daza-3emnsa»

w . (ypaBHeHve (ypasHeHne Crarop'l Crartop3
(2)x1,3) (ypasHeHvie (ypaBHeHue Cne6|.|,|/|aanltI= e
(9xL3> (3x28 0bMOTKN
2.5 1.5 6.5 4.6 2.3 4.6 3.2

4 [NA YHUNONAPHOTO NPAMOYTrO/1IbHOTO UMMY/IbCA UCTbITATE/IbHOTO HANPSXXeHWA CO BpEMEHEM HapacTaHusa B COOT-
BETCTBWU C KaTeropueii Bo3aeicTBua ANA nepefHero n 3afHero opoHToB.

*m 1NA YHUNONAPHOrO UMNy/ibca CO BPEMEHEM HapacTaHWs a COOTBETCTBUM C kaTeropueii BO3feicTeuns, HO € 60/1b-
UMM BpPEMEHeM cnaja.

*' MprMep ucnbiTaTesIbHOro HaNPsHXXeHNs ANa BpeEMEHN HapacTaHna uvnynsca 0.3 Mkc 1 koaduumnente 0,7 U3 Kpu-
BOWA chur. 9 n koadphuymenTe 2.0 A1 MEXMMKOBOTO UMMY/IbCHOTO HaNpshkeHs nepeMeHHoro Toka.

B.4 YpoBHM UcCNbITaTeNbHbIX HANpPsXeHuh ana onpegenernnss HHYP cneunanbHbiXx 06MOTOK U BUTOWA

napbl NpoBOJ0B

PykoBOACTBO MO UCMbITAHWNIO MEXBWUTKOBOW N30N15LUMN B ClyHYae crneunanbHbiXx 06MOTOK (CM. Tabnuuy 5) nnu BuToii
napbl NPoBOAOB NpuBefeHo B Tabnuue B.3. CneuyndunyHbiMmn ABAAIOTCA TpU cnyyas. Mpu oTCyTCTBMU MHOpMaLun fon-
XHO 6bITb MPUHATO, YTO MOJIHbIA CKAYOK HAMPSHKEHUS MOXET NMPUXOANTLCA HA 3TOT 3/1IEMEHT U30NALMOHHOI cucTemsl. Ecniu
BpEMSs HapacTaHus UMNy/bCca HaMPSHKEHNA Ha 3aXMMax MallvHbl U3BECTHO, cnefdyeT NPUHATb, YTO UMeeTCs XyALWi cny-
Yyaii pacnpegeneHnsa HanpsH)KeHUs, NokasaHHbIi Ha pucyHke 9. B cnyuae, korga pacnpegeneHne HanpsKeHus U3BecTHO,
MOryT 6bITb UCNOMIb30BaHbI peasibHble 3HAYEHUs1 HanpsXeHus. s BUTO napbl NPOBOAOB HANPSXXEHNE MOXET UMeTb Ch-
HyconaasnbHylo (DOpMYy C TEM Xe 3HaUYeHNeM MEeXMNWKOBOro HanpshkeHus. [na Apyrux ucnbiTaHuii cnegyeTt ncnonb3oBaTb
VMMNY/IbCHOE HanpsXeHue C COOTBETCTBYOLWUM BPEMEHEM HapacTaHua UMnysbea.

Tab6nuua B.3— YpoBeHb ncnbiTaTeNbHbIX HANPsXeHWii Npu onpegenenmn HHYP ana cneyunanbHbiXx 06MOTOK U BU-
Toli napbl NPOBOAOB

VimetoLasicst nHdopmaLys VicnbiTatensHoe HanpshkeHvie
WHopmauus oTcyTcTBYeT CKauok HanpskeHnst
MN3BECTHO BpeMms HapacTaHus ummnysnbca CKayoK HanpshxeHUss KO3 PULMEHT U3 pUCyHKa 9 ans

COOTBETCTBYIOLLErO BPEMEHW HapacTaHusi uMnysbca

M3BecTHO pacnpegenerHne HanpsxeHus no o6MoTke PeanbHble 3HaueHns
1 BpEMSI HapacTaHusi UMNybca

B.5 Mpumepbl ncnbiTaTeNbHbiX HanpsXeHni

McnbiTaTenbHble HanpsXXeHUsa 418 MeXBUTKOBON U301auMK, n3onsauun «gasa-asa» 1 «gasa-3emMns» MoXHO pac-
cuuTatb No popmynam, npuBefeHHbIM B pasgene 4 u tabnuue B.2. B tabnuue B.4 npuBefeH npumep UcnbiTaTesibHbIX Ha-
NpsXeHnii ANa cTaTopHOW OBMOTKM C HOMWHANbHbIM [AeiCTByOLWMM HanpskeHnem 480 8. koTopas nuTaetca oOT
ABYXYpOBHEBOro npeobpasoBartens. MicnbiTatesibHble HANPSHXKEHUA paccymTaHbl C y4eTOM TOro, YTo =648 B. B pacye-
Thbl BK/IOYEH KO3(phULMeHT 6e3onacHoCTH, paBHbIi 1,3.

Ta6nuya B.4— Mpumepbl HANPSXEHW A ANA TUMOBbIX UCMbITAHUA 0BMOTKM CTaTtopa C HOMUHA/IbHBIM AeliCcTBYI0-
wymM HanpsxxeHnem 480 B. koTopas nuTaeTcs OT ABYXYPOBHEBOro npeobpasoBaTens, B NPeAn0/I0KEHUN, YTO BPEMS Ha-
pacTaHus umnynbca paBHo 0.3 MKC 1 XyALleM ciydyae pacnpegenenuns ¢ koapduuymentom 0.7 B COOTBETCTBUM C
pucyHKOM 9

MeXMnVKOBOE UCMbITaTENIbHOE HANPSHKEHWE, CBSA3AHHOE C 1 BK/toYatoLLee Ko3phLIMEHT
6e3onacHoctn 1.3

Craropll(cton6ey, Cratop3 (cTonéew,

®daza-tpaza'l ®daza-3emns’'l 5 Tl B2) 6 TabMML! B2) Mogenb'l

11 0.1 1853 1297 649 1297 908
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OkoHYaHue Tabnuubl B.4

1s
2.0
25

MeXMNMKOBOE MCTbITaTeslbHOe HanpshkeHue, cBsizaHHoe ¢ UJe 1 BK/touaBLLee KoagpmupyeHT
6e3onacHocTn 1,3

Cratop*1l Cratopll
daza-haza” Paza-zemnal (cTon6ew, 5 (cTonbGew, 6 Mogenb'1
Tabnumupl B2) Tabnuupl B2)

0.5 2527 1769 885 1769 1238
1.0 3370 2359 1179 2359 1651
15 4212 2948 1474 2948 2064

*> MEXMNUKOBOE HanpsiKeHNe Ha 3axnMax MallvHbl, NepeHanpsXeHne Ha 060Mx hpoHTax UMNynbca, BoipabaTbiBae-
MO0 reHepaTopoM, AO/KHO NPUHUMATLCA BO BHUMaHWe Npy U3MepPEeHUN UCMbITaTeNIbHOro HanpsKeHus.

*> /I3MEHEHUNe HanpsXeHWsl TOMIbKO Ha nepefHeM (hPOHTE UMMy/bca MPUHUMAETCS BO BHUMAHWE NPU U3MEPEeHUU
amMnITYLHOrO 3HAYEHUSI UCTIbITATE/IbHOTO HaNPSKEHUS.
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MpunoxeHune OA
(cnpaBouHoOe)

CBefeHUs 0 COOTBETCTBUM MEXrocyAapCTBEHHbIX CTaH4apToOB
CCbIJIOYHBIM MEXAYHAapOoAHbIM CTaHaapTam

Ta6nuua [OA1

O603HaYEHWE U HAVIMEHOBaHNe
CCbI/TOYHOMO MEX/YHaPOAHOTO CTaHAapTa

IEC 60034-18-1:2010 MaluuHbl 3MeKTpuyeckme
Bpawatwuwmeca. Yacte 18-1. PyHKUMOHaNbHAA
oueHka cucteM msonsauun. O6wme pykosoasLine
yKkasaHus

(EC 60034-18-21:2012 MaluHbl 3aeKTpuyeckme
Bpaujatlmecs. Hacte 18-21. dyHKUMOHaNbHasA
oueHKa cucteM nsonAuun. MeToguky NCnbiTaHui
06MOTOK M3 HamoTaHHOW npoBonoku. OueHka
TENMOBbIX XapakTepuUCTUK 1 knaccudukayms

mEC 60034-18-31:2012 MawwuHbl 351eKTpuyeckme
Bpauiawouwmecsa. Yactb 18-31. ®yHKUMOHANbHAA
oueHKa cucteM nsonAuun. MeTogukyM UCTbITaHWi
WabnoHHbIX 06MOTOK. OLieHka TensIoBbIX Xapak-
TEPUCTUK U KNaccutmnkaumns n3onAaunoHHbIX cuc-
TeM. UCMOJIb3yeMbIX BO BpallaTesibHbIX MalnHax

IEC/TS 60034-25:2007 MalunHbl anekTpuyeckme
Bpawatwounecsa. Yactbe 25. PykoBoACTBO MO KO-
HCTPYKLMN U 3KCMyaTaumoHHbIM XapaKkTepucTu-
Kam aBuraTeneli nepeMeHHoro Toka, cneyuanbHo
npegHasHa4yeHHbIM A5 3/IeKTponuTaHma 4vepes
npeobpasoBaresib

IEC 60172:1987 MeToabl UCnbiTaHU No onpege-
NeHVo TeMnepaTypHOro nHaekca

mEC 60270.2000 MeToAbl WUCMbITAHUIA BbICOKUM
HanpshXeHneMm. ViamepeHune 4acTUUYHbIX pa3psagoB

IEC 60664-1 KoopAuHaLvs U3onauum anas o6opy-
[0BaHWNA B HU3KOBONbTHbIX cucTemax. Yactb 1
MpUHLMUNLI.TPE6OBAHUS U NCTbITAHUS

IEC 61800-2:1998 CwucTembl CWU/IOBbIX 3J1€K-
TPOMpPUBOAOB C Perynnpyemoii ckopocTblo. YacTb
2. O6wwme TpeboBaHNA. HOMUHaNbHbIE TEXHUYEC-
KNEe XapakTepUCTUKM HU3KOBO/IbTHBIX CUCTEM CU-
NOBbIX 3M1EKTPONPMUBOAOB MEPEMEHHOTO TOKa C
perynvpyemMoii yacTtoToln

IEC 61934 3n1ekTpon30SaLMOHHbIE MaTepuasbl 1
CUCTEMbI. DNeKTPMYeckoe N3MepeHmne YacTUUHbIX
pa3paAoB KpaTKOBPEMEHHO HapacTawwux 1 ne-
proAnYecKN NOBTOPAIOLWMXCA UMAy/bcax Hanps-
XeHus

CreneHb
COOTBETCTBUA

IDT

IDT

0T

O60o3HaueHNe 1 HaMMEHOBaHWE COOTBETCTBYIOLLEro
MEXTOCYAapCTBEHHOTO CTaHaapTa

FOCT IEC 60034-18-1—2014 MallUvHbl 3/1€KTPU-
yeckne Bpauwawowmeca. Yactb 18-1. OueHka
(hyHKLMOHANbHLIX MoKasaTeneil cuctem U30ns-
uumn. O6wme TpeboBaHna

FOCT IEC 60034-18-21—2014 MalwwHbl 3/ekK-
Tpuyeckve Bpalatuinecs. Hactb 18-21. OueHka
hyHKUMOHANbHBIX MokasaTenei cuctem u3ons-
uun. MeTtofbl MCNbITaHWA 06MOTOK M3 06GMOTOY-
HOro M3onMpoBaHHOro nposoga OueHka Tenno-
BbIX XapaKTepuCTUK N knaccudmkauymns

FOCT IEC 30034-18-31—2014 MaluHbl 3nek-
Tpuyeckue spauatrouwmecs. Yactb 18-31. OueHka
YHKUMOHaNbHbLIX NokKasaTeneil cucteM W30nA-
umn. MeToauKM UCMbITAHWA ANA WabMoHHbIX 06-
MoTOK. OLeHka 1 knaccudukaymsa cuctem n3ons-
LMK, NCNOJIb3yeMblX BO Bpaljalowmnuxca mawHax,
no TenA0BbIM XapakrepucTmkam

* COOTBETCTBYIOLNIA MEXIOCYAapCTBEHHbIN CTAHAAPT OTCYTCTBYET. [l0 ero YTBepXAEeHUs PEKOMEHAYETCS UCTOb-
30BaTh NEPEBOJ, Ha PYCCKNIi A3bIK JaHHOTO MeXAyHapoAHOro cTaHgapTa. NepeBoj JaHHOTO MeXAyHapOo4HOro cTaHaap-
Ta HaxoguTca B ®egepasnbHOM MHAOPMALMOHHOM (POHAE TeXHUYECKUX pernameHToB 1 CTaHA4apToB.

MpumeyaHune — B HacToswel Tabnule UCNOMb30BaHO Cliedyloliee YC/IOBHOE 0603HaYeHue CTeneHn cooT-

BETCTBUSI CTAHAAPTOB:
- IDT — ngeHTU4YHbIE CTaHAapThI.
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