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[TpeancnoBue

Llenn n npuHuunel ctaHgapTtusauumn B Poccuiickon Pegepauni yctaHosneHbl PeaepansHbiM 3aKOHOM OT
27 nekaopsa 2002 r. Ne 184 -®3 «O TeXHUYECKOM pPErynmpoBaHnny», a npasuna NpPUMeEHEHUA HauUoHanbHbIX
ctaHgapTtos Poccuinckon epgepaunn — OCT P 1.0—2004 «CtaHaapTtusaunsa B Poccunckon Gepepaumnn. Oc-
HOBHbIE MONMOXEHUA»

CBepeHUA o cTaHAapTe
1 PASPABOTAH 3A0 «Hay4Ho-ucnbiTatensHbIN LeHTP « CAMTIOC» U TEXHUYECKUM KOMUTETOM MO CTaH-

AapTn3alniif TK30 « SJ'IEKTpOMaFH NMTHaHd COBMECTUMOCTb TEXHNYECKNX CPELOCTB» Ha OCHOBE CODCTBEHHOIO ayTEHR-
TUHHOI O Nepepola CTaHAapTa, YKa3aHHOIO B NMYHKTE 4

2 BHECEH TexHu4yeckim komuteTom no ctaHgaptusaumm TK 30 «OnekTpoMarHuTHasd COBMECTUMOCTb TEX-
HUYECKUX CPEeaCTB»

3 YTBEP>XOEH W BBEJEH B JENCTBWE Mpukaszom PeaepanbHOro areHTeTsa Mo TEXHUYECKOMY peryrm-
poBaHWUIO U MeTpornori oT 27 aekabpa 2007 r. Ne 539-cT

4 HacToawunn ctaHaapT asndeTtcs MoandoULMpoBaHHbIM Mo OTHOLLUEHUIO K MeXayHapogHoMy cTaHaapTy
M3OK61000-4-34: 2005 «3OnektpomMmarHutHasa coBMectuMocTs (OMC)— YHacTs 4-34: MeToab! ucnbiTaHUA U N3Me-
peHUn — cnbiTaHUA Ha YCTOUYUBOCTL K NPpoBanaM HanpshkeHUd, KpaTKoBpeMEHHbIM NpepbIBaHUAM 1 U3BMEHEHU-
AM HanpsbkeHunst obopyaosaHUsa ¢ notpebnsaembiM TokoMm bonee 16 A B ogHon dpase» (IEC 61000-4-34: 2005
Electromagnetic compatibility (EMC) — Part 4-34: Testing and measurement technigues — Voltage dips, short
interruptions and voltage variations iImmunity tests for equipment with input current more than 16 A per phase».
[Tpy 3TOM AONONHUTENBHbIE MNONOXKEHUS U TPEDOBAHUS, BKNIOYEHHBIE B TEKCT cTaHAapTa AS1d y4eTa noTpebHOCTEN
HaLMOHaMbHOW 3KOHOMUKK Poccuiickon $eaepaunm n ocobeHHOCTEN POCCUNCKON HaUMOHaNbLHOW cTaHaapTU3a-
LI, BblOENEHDbI B TEKCTE CTaHOdapTa KYPCUBOM.

HanmeHoBaHMe HacTosIWEero ctaHgapTta MU3MeHEeHO OTHOCUTENBHO HaUMEHOBaHUA YKasaHHOro MexXxayHapoa-
HOro ctaHaapTa ang npmeeaeHus B cooteetcTene cFOCT P 1.5—2004 (noapasnen 3.5).

[Tpn NpUMEHEeHNN HACTOSILLETO CTaHAapTa PeKOMeEHAYeTCs UCNOMb30BaTh BMECTO CChINTOYHbIX MeXayHa-
POAHbIX CTaHOAPTOB COOTBETCTBYIOLLME UM HAaUMOHaNbHble cTaHaapTel Poccunckon deaepauni, ceeaeHUs o Ko-
TOPbLIX NPUBEAEHbI B AONONHUTENBHOM NPUNoXKeHun [l

5 BBEOEH BIIEPBbIE

ViHgbopmauyuss 06 UsMeHeHUsIX K HacmosuieMy cmaHOapmy rybriukyemcsi 8 eXke200H0 u3dasaeMoM UH-
coopmMalUlIOHHOM yKa3amerie « HalyuoHaribHble cmaHOoapmbly», @ mekcm UsMeHeHUU U rnorpasok — 8 eXXKeMeCs4YHO
u30asaeMbiX UHOPpMaUUOHHBIX YKalamernsax « HauyuoHarnbHble cmaHoapmbi». B criydae nepecmompa (3aMeHbl)
Uil OmMeHbl Hacmosujeao cmaHoapma coomeemcemeayrouiee yeeoomMmrieHue byoem ornybriukosaHo 8 exxeMe-
CSYHO U30asaeMoM UHQOpMaUyUOHHOM yka3amere «HayuoHarbHble crmaHoapmei»y. Coomeemcemeayroulast UH-
opmMalils, yeeOoMIeHUS U meKemb! pa3Melllaromcs makxxe 8 UHopMaluUuoHHOU cucmeme oblie20 rnofb3o8a-
HUS — Ha oguuuanbHomMm caume ®edeparlibHo20 azeHmemaa ro mexHU4YeCKoMYy peayriupo8aHuro U Memposioauu
8 cemu VIHmepHem

© CraHpgapTtuHdopm, 2008

Hactoawun CTaHOdaPpT HE MOXET ObITb NOSTHOCTLIO U YaCTUYHO BOCMNPpOHN3BEAEH, TUPaXNPOBaH U Ppaclpo-
CTpadHEH B Ka4eCTBeE Od)I/ILI,I/IaJ'IbHOFO N34aHANHA be3 Pa3pelleHnd Cbeﬂ,epaanoro dl€HTCTBa N0 TEXHNHYECKOMY
peryimpoeaHnio 1 METPOJIONNA



CoaepxaHue

OCT P 51317.4.34—2007

1 ObnacTtb NpUMeHeHUH 1
2 HopmaTuUBHbLIE CCbINKN 2
3 TepMUHBI 1 onpeaeneHns 2
4 QO0LWwmne NonoXxeHus .. 3
5 YPOBHU UCNbITATENBHLIX HaNPsKEeHUA e e e e e e e, 4
5.1 INpoBanbl U KpaTKOBPEMEHHbIE MPEePbIBAHUA HaNpPshKeHUs1 SNEKTPONUTaHUSA . 4
5.2 NameHeHnda HanpsiXKeHUa aNekKTponnMTaHus 5
6 WcnbiTaTensHoe o0bopyaoBaHme /
6.1 UcnbiTaTenbHbIX reHepaTop V4
6.2 NICTOYHUK 3NEeKTpOonNUTaHUS 8
/ WcnbiTaTenbHas ycTaHOBKa 8
8 MeToabl UCNbITAHU e e . 9
8.1 YcnoBusa ucnblTaHWA B UCMbITATENBLHON na60paTop|/||/| 9
8.2 lNpoBeaeHne UcCnbITAHUA 9
9 OueHka pe3ynbTaTtoB WUCMbITAHUNA 11
10 ['lpoTokon UcnbiTaHUA 12
[TpunoxeHune A (obsa3aTenbHoe) I'IMKOBoe 3Ha4YeHe Harpyso4YHoro Toka I/IF 13
[TpunoxeHune b (cnpaBodHoe) Knacchl anekTpoMarHUTHOM 0bCTaHOBKA e e e e 14
[punoxeHne B (cnpasodHoe) BekTopbl HANPSXKEHUN NPU UCTIbITAHUAX TpexXdasHbIX CUCTEM . 15
[punoxeHune [ (cnpasoyHoe) WcenbiTaTensHoe obopyaoBaHUE . O
[MpunoxeHune [ (cnpasoyHoe) CBeaeHust 0 COOTBETCTBUN CCbINTOYHbIX MEXAYHaPOAHbIX CTaHOAPTOB Ha-
UMOHanbHbIM cTaHaapTaMm Poccunckon deaepauini1, UICNoMb3oBaHHBIM B HACTOSLLEM CTaH-
napTe B Ka4yecTBe HOPMAaTUBHbLIX CCbITOK 22
bubnunorpadpus 23

2—549



OCT P 51317.4.34—2007

BeegeHne kK MOK 61000-4-34: 2005

CtanpaapTtbl cepun MOK 61000 nybnukytoTca OTAENbHLIMU YacTAMU B COOTBETCTBUM CO CNeayioL e

CTPYKTYPOW:
-yacTtb 1. OCHOBbI:

obLLee paccMoTpeHue (BBeaeHue, pyHaamMeHTarnbHble NPUHLNNLI), onpeaeneHus, TEPMUHOMNOMAS;
-YyacTb 2. DnekTpoMarHutHas obcTaHoBKa:

OlNnncaHne aJ1eKTpoMalH MTHOW OGCTEIHOBKM, I(J'IaCCI/IdDMKaLI,VIFI SJ1EKTPOMalH UTHOWU OGCTEIHOBKI/I, YPOBHW 3J1EKT-
pOMElFHI/ITHOVI COBMECTUMOCTMU,

-4yacTb 3. HopMbl:

HOPMbI MOMEXO3MUCCUN, HOPMbI MOMEXOYCTOUYUBOCTU (B Crydasix, €Clfii OHW HE ABNSIIOTCS NPEAMETOM
PACCMOTPEHUS TEXHUYECKUMN KOMUTETAaMI, paspadaTbiBaloLLMMN CTAHAAPTLI HA NPOAYKLMIO);

-yactb 4. MeToabl UCcNbITAHWUA N USMEPEHNIA:

MeToAbl UBMePEHUA, METOAbI UCMNbITAHUWN;

-4acTb 9. PykoBoAcTBa No YCTaHOBKE 1 MOMeEXonoaaBneHunIo:

PYKOBOACTBA NO YCTaHOBKE, PYKOBOACTBA NO NOMeXonogaBneHuio;

-yacTb 6. ObLune cTaHaapThl;

- yacTb 9. PasHoe

Kaxkgas YyacTb nogpasaensaercs Ha pasaenbl, KoTopble MOTYT ObITb ONyONUMKOBaHbI Kak MeXXayHapoaHble
CTaHAapTbl NNOO Kak TEXHUYECKUE YCIIOBUSI UMW TEXHUYECKUE OTYETBLI. HEKOTOPLIE N3 YKa3aHHbIX pa3aenos onyo6-
nukosaHbl. Apyrve 6yayT onybnnMkoBaHbl C yKazaHUEM HOMEPAa YacTu, 3a KOTOPbIM crieayeT ageduc, a 3atem
BTOPOW HOMED, YKasbliawLWnA pasaen (Hanpumep 61000-6-1).

MexxayHapoaHbid ctaHgapT MOK 61000-4-34:2005 paspaboTtaH nogkomMutetom 77 A « HU3KoHaCTOTHbIE
aneKkTpoMarHUTHbIe NoMexm» TexHudeckoro kommteta MOK TK 77 « OnekTpoMarHuTHass CoBMeCTUMOCTbY.

HacTodawunn ctaHaapT aenseTtcs YacTtoto 4-34 cepun ctaHgapTos MOK 61000.



FOCT P 51317.4.34 — 2007
(MK 61000-4-34: 2005)

HAUUOHAINBbHBIUN CTAHOAPT POCCUUCKOU PEOEPALUUMN

CoOBMecCTUMOCTb TEXHUYECKUX cpenctB I NeKTpoOMarHUTHas

YCTONYUBOCTb K MPOBANAM, KPATKOBPEMEHHbLIM MNMPEPbIBAHUAM U USMEHEHUAM
HAMPSXXEHUA SNEKTPOMUTAHUA TEXHUYECKUX CPEACTB C NOTPEBJNIAEMbBIM TOKOM
BOJIEE 16 A B OOHOU ®A3E

TpeboBaHUA U MeTOAbI UCTLITAHUW

=lectromagnetic compatibility of technical equipment. Voltage dips, short interruptions and voltage variations
immunity for equipment with input current more than 16 A per phase.
Requirements and test methods

Nata BBeaeHna — 2008—07—01

1 O6nactb NpMMeHeHURA

HacTodawmnmn ctaHaapT ycTaHaBUMBaET METOAb! UCMbITAHUA SNMEKTPOTEXHUYECKNX, ANEKTPOHHBLIX U paduo-
ANIEKMPOHHBIX U3OENUA U 0bopyaoBaHUs (danee — TEXHUYECKME cpecTBa), NoAKMIIoYaeMbIX K HU3KOBOMbLT-
HbIM (HanpskeHueM He sbitie 1000 B) anekTpu4ecknum ceTsiM NeEPEMEHHOro Toka, Ha YCTOMYMUBOCTL K BO3AEW-
CTBUIO MPOBASIOB, KPpaTKOBPEMEHHbIX NMPepbIBAHUA 1 UBMEHEHUN HAMNPSPKEHUST SNEKTPONMUTAHUS, a TaKKe PEKOMEH-
OyeMble YPOBHU UCMbITATENbHBLIX HAMPSPKEHWUIA NMPX NPOBEAEHUN UCMbITAHUIA HA MOMEXOYCTOUYNBOCTL (Janee —
VYPOBHU UCNbITaTENbHbIX HAMPSKEHNA).

TpeboBaHNs HACTOSALWEro crtaHgapTa MNPUMEHSIOT Ans TexHudecknx cpeacts (TC) ¢ HOMUHANbHbBIM
noTpebnsembiM TOKOM bonee 16 A B ogHou ¢ase.

HacTosawmni ctaHgapT pacnpocTpaHsaeTcda Ha TC, noasepratoLmecs BoO3aeUCTBUIO NPOBaNioB, KpaTKoBpe-
MEHHbIX MNpepbIBaHUN 1 USMEHEHWIA HANPSPKEHUS ANEKTPONUTaHUS, NpeaHa3sHavYeHHble 4519 MPUMEHEHUST B XKUTbIX
1 NPOUN3BOACTBEHHbIX 30HaX,noAKMo4YaemMble K ogHodasHbIM U TpeXdasHbIM 3NEKTPUYECKUM CETAM NEPEMEHHO-
ro Tokayactoton 50 L.

[TpumMmevaHMs

1 MeToabl UCMbITAHMU HA YCTOUYMBOCTL K BO3AEUCTBUIO MNPOBArnoB, KPaTKOBPEMEHHbLIX MNPepbiBAHUU U U3MEHE-
HUW HanpshkeHus anektponutanna TC ¢ HOMMHaNbHbIM NOTpednsAeMbIM TOKOM He bonee 16 A B ogHon dhase, a TakxKe
pekoMeHayemMmble YPOBHU UCMbITATENbHbIX HanpshkeHun yctadoenewol B [OCT P 61317.4.11.

2 Hactoawun ctaHgapTt He yCTaHaBMBAET BEPXHUE Npeaenbl HOMUHAaNbHOro notpedbnsaemoro Toka TC. OaHako B
HEKOTOPbIX CTpaHax MakKCMmarnbHbIM HOMUHaNbHbIK  noTpedbnsaembin TOK TC moxeT ObiTb OrpaHnyeH, Hanpumep,
3HaveHnem 75 unm 250 A, B cooTBeTCTBUM C TpeboBaHnamm 6e30nacHOCTMW.

Hactoslmnn ctaHaapT He pacnpocTpaHsaeTcsa Ha TC, nogknovyaeMble K SNEKTPUYECKUM CETAM MEPEMEH-
HOro TokadacTtoTon 400 U,

HacToswunn cTaHaapT npecneayeTt uenb YCTaHOBMNEHUA OOLLMX NpaBul OLEHKA MOMEXOYCTOUYNBOCTU
TC npn BO3OEUCTBUN NPOBAaSIOB, KPAaTKOBPEMEHHbIX NMpepbiBaHUN U U3MEHEHUN HanpsKeHUs 3MeKTPONn-
TaHUS.

[TpumevaHus

1 MeToabl MCNbITAHMA HAa YCTOMYMBOCTL K KONeBaHMAM HaNpshKeHUs 3NEeKTPONUTaHUS  YCTAHOBIEHbI B
[OCT P 51317.4.14.

2 PaspaboTtka ucnbitatenbHoro obopyaoBaHus ans ucnbitaHmn TC ¢ HOMUHANBHBIM MOTPEDBNSAEMBIM TOKOM
bonee 250 A moxeT ObITb 3aTpyaHeHa. B aTom cnyvyae BO3MOXHOCTb NPUMEHEeHNs1 TpeboBaHMN HACTOALLENO cTaHaapTa
OOIMKHA paccMaTpuBaTbCs TEXHUYECKMMU KOMUTETaMK, paspadbaTtbiBalowmmmn obwme ctaHgapTel, CTaHAAPThl HA rpyr-
nol TC n TC kKoHKpeTHOro Buaa. Hacrosawmm ctaHgapT MOXET NCNONb30BATLCH TAKXKE B KAYECTBE OCHOBbLI AnNS cornatle-
HUS O KPUTEPUAX KaYecTBa PYHKLUMOHNPOBAHNA MEXAY W3roTOBUTENEM W MNONb30BATENEM.

U3paHune odhmumanbHoe

2% 1
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MeToa ucnbiTaHWin, yCTaHOBNEHHbIN B HACTOSALLIEM CTaHAapTe, MO3BOSIAET OLLEHUTL ycTondnMBocTb TC K Npo-
BaJlaM, KpaTKOBPEMEHHbIM NMPepbIBaHUAM U USMEHEHUSAM HanpsXXeHnsa anekTponutanusa. B cooteeTcTBUM ¢ [1]
HacTOALWMIA cTaHAapT NpeAcTaBIaeT cobo ocHOBOMoarawWwmin cTaHAapT B 06nacTy 3NekKTpoMarHUTHOW COBME-
CTUMOCTMU, NpeaHasHa4YeHHbIA N9 NTPUMEHEHUSA TEXHUYECKUMIU KoMmuTeTammn M3OK, paspabartbiBaloWLMMM CTaH-
aapTbl Ha TC, HecylWMMU OTBETCTBEHHOCTL 3a 000CHOBaHNE HEOOXOAUMOCTU NPUMEHEHUA TpeboBaHW HacToNA-
Lero ctaHgapTa K nomexoyctondneoctt TC KOHKPETHOro BUAa, a Takke 3a BbIOOP COOTBETCTBYIOLWUX YPOBHEN
MCMbITATENTbHBbIX HAMPSKEHWIA.

2 HopMmaTuBHbIE CCbINKMU

B HacTodleM cTaHaapTe UCNOoNb30BaHbl HOPMAaTUBHbLIE CChINKU Ha criegylolne ctaHaapThl:

[OCT P 8.5668—97 ocyOapcmeeHHass cucmema obecrieveHuUs eOUHcmMea usMepeHul. Ammecmauus Uuc-
nbimameribHo20 0bopydogaHus. OCHOBHbIE MONOXXEHUS

FOCT P 51317.2.4—2000 (M3K 61000-2-4—94) CosMecmumocmb MeXHUYECKUX Cpedcmea afIekmpomMaa-
HUMHas. IrnekmpomazHumHas obcmaHoska. Ypo8HU afiekmpomMazHUmMHoU cosmecmumMocmu 01 HU3Ko4acmoim-
HbiX KOHOYKMUBHbIX [TOMEX 8 cucmemMax 3riekmpocHabXeHUS NMpOMbILUNEHHbIX rnpednpusmuu

FTOCTP51317.4.11—2007 (M3K 61000-4-11: 2004) CosmecmumMocmb MexXHUYECKUX cpedcma a/1IeKmpo-
Maz2HUMHas. Yemou4usocme K rposarsiaM, KoamkospeMeHHbIM npepbi8aHUSIM U U3MEHEHUSM HarnpsKeHUs 371EKM-
poriumaHusd. TpebosaHusa u Memoob! UcrnbimaHuU

[OCT P 51317.4.14—2000 (M3K 6 1000-4-14—99) CosmecmumMocmb MeXHUYECKUX Cpedcme 3fiIeKmpo-
Ma2HUMHasa. Yecmou4usocme K KosiebaHUusaM HanpsikeHuUs arekmponumadus. ThebosaHus u Memoob! UCTIbI-
maHuu

[OCT 30372-95/TOCT P 50397-92 CosmecmumMocmb MeXHUYECKUX cpedcms arieKmpomazHum-as. Tep-
MUHb!I U orpeoerieHUs

[TpumedyaHwue—Ilpn NONb30BAHMN HACTOSALWMM CTAHOAPTOM LEeNnecoodbpasHo NPOBEPUTL AENCTBUE CCbINMOY-
HbIX CTaHA4ApPTOB B WHMOPMALMOHHOW CUCTEME ObLWero nonb3oBaHUA — Ha oduumanbHoM cante PeaepanbHOro
areHTCTBa Mo TEXHUYECKOMY PEryrnmMpoBaHnI0 U METPOSIOrMKN B ceTn IHTEPHET NN No eXerogHo n3gaBaeMomMmy MHGOP-
MaLWOHHOMY yKa3aTento «HaunoHanbHble CTaHOApPTbl», KOTOPbIU ONYONMKOBAH NO COCTOSIHUIO HA 1 sIHBAps TeKywero
roga, u no COOTBETCTBYIOLWMM €XEMECAYHO U3aaBaemMbiM MHDOPMALMOHHBIM yKasaTtensam, onybrnmkoBaHHbIM B TEKYLLLEM
rogy. Ecnn cCbiNoYHbIN AOKYMEHT 3aMeHEH (M3MEHEH), TO NPU NOMb30BAHMM HACTOSILLMM CTaHOAapPTOM CrieyeT PyKOBO-
CTBOBATLCH 3aMEHSAWMM (M3BMEHEHHBIM) CTaHAAPTOM. ECNN CCbINOYHBLIN JOKYMEHT OTMEHEH De3 3aMeHbl, TO NOoXe-
HUE, B KOTOPOM JaHa CCbiNKa Ha HEro, MPUMEHAETCA B YaCcTW, HE 3aTparvBaloLeEN 3Ty CCbISKY.

3 TepMUHbI U onpeneneHUs

B HacTosweM cTaHgapTe NMPUMEHSIOT TEPMUHLI, ycTaHoBNeHHble B TOCT 30372, [2], a Takke cneay-
lOLLNE TEPMUHBI C COOTBETCTBYIOLLIMMUN onpeaeneHnsIMNn;

3.1 yCTOUYUBOCTDL (K 3NeKTPOMarHMTHOU nomMmexe), NOMexXoycTonYnBocCTb: CnocobHocTb TC PyHKLUNO-
HUPOBAaTb Be3 yXyALLUEeHUd KadyecTBa Npu Hann4ynum aNeKTPOMarHUTHOU NOMEXN.

3.2 npoBan HanpsXxeHUA: Pe3koe NoHWKeHne HanpsXKeHns B onpeaeneHHoON TOYKE CUCTEMbBI SMEKTPO-
CHabXeHUs HWXKe 3aJaHHOro NOPOroBOro 3Ha4eHUs ¢ NocneayLlMmMm Bo3BpalleHNEM K MCXOOAHOMY 3HaYeHUIo
Yyepes KOPOTKUA NPOMEKYTOK BPEMEHMN.

[TpumMmevaHMs

1 OBbIMHO NMpoBan HaNPs>KeHUs1 CBA3bIBAKOT C MNOSIBIIEHUEM U OKOHYAHUEM KOPOTKONO 3aMblKaHUS WNU MHOIO
AKCTPEMANBbHOIO YBEINMNYEHUS TOKA B CUCTEME 3MNEKTPOCHADXKEHNA UMM B YCTAHOBKAX, MOAKMIOYEHHbIX K HEW.

2 [lpoBan HanpspKeHns1 npeacraBnsaeT cobon ABYMEPHYIO 3MEKTPOMArHUTHYIO NOMEXY, WHTEHCUBHOCTb KOTOPOW
onpeaensieTcsl Kak €€ HarnpsikeHnem, Tak 1 ANUTENbHOCTHIO.

3.3 KpaTKOBpeMeHHOe NnpepbiBaHE HallpPAXeHUA. Peskoe noHWkKeHue HallPAXEHNA BO BCEX d:)a3ax
B OI'IDED,EJ'IEHHOIZ TOYKE CUCTEMDI 3ﬂ8KTpOCHEl6>I<8HI/IFI HWXE 3adaHHOIO AJ1d I'IpeprBElHI/IIZ HalpPAXEHANA
NoporoBoro 3Ha4eHn4 ¢ nocnejyrouim so3aspalleHnem K MICXOoAHOMY 3Ha4YEHAUIO YEPES KOpOTKMI?I NMPOMEXYTOK
BpEMEHMN.

[TpnmeyaHne—KpaTtkoBpeMeHHbIE NPEPbIBAHUSA HANPSKEHUSA ODbIMHO CBA3aHbI C NpoLUectamMmn KOMMYyTa-
LUN, BbI3BAHHBLIMWN MOSIBNIEHNEM N OKOHYAHUEM KOPOTKMUX 3aMblKAHUN B CUCTEME 3NEKTPOCHADXEHUS UK yCTaHOBKAaX,
NOAKMIOYEHHbIX K HEW.
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3.4 ocTaTo4yHOe Han pAXeHUue (Hal'l pAXeHUe npu HPOBBHE): MuHumanbHoe cpedHeKBaapaTn4eCckoe 3Ha-
HeEHNE HallPAXEHUHA, 3aPElNCTPAPOBaAHHOE BO BPEMA MNpoOBalla UM KpaTKOBPEMEHHOIO TMPEeEPbIBAHNA HallpHAXe-
HNA.

[TpumeyaHume— OcTarovHOE HaANPsPKeHWs (HanpskeHne nNpu NpoBarne) MoXeT ObiTb BbIPaXXEHO B BONbTax, a
TaKke B NPOoUEHTax UM A0NAX ONOPHOro HanpsKeHWUs.

3.5 HOMUHanNbHOE HanpsXxXeHUe anekTponuTaHua U+ CpeaHekBagpaTudeckoe 3HavyeHne HanpsaKeHns
aneKkTponuTaHuda, NpUHATOE NpU KoHCTpyuposaHuM TC. [Ona oaHoro TC MOryT UCNOMNb30BaTbLCA HECKOSBKO
3Ha4YeHWN HOMUHAaNBHOrO HANPSPKEHUS SNEKTPOMUTAHUS.

3.6 HapyLweHUue pyHKUMOHUpoBaHUA: [1pekpalleHue BbinonHeHna TC ycTaHOBNEHHbIX PYHKLUA UK
BbIMNOJIHEHNE HECBOUCTBEHHOU PYHKLINNA.

3.7 kanubpoBkKa: Psaa onepauunin, yctaHasnMBaoLWMX MYyTEM CCbINKM HA CTaHOAPThl, 3aBUCUMOCTb, CYyLLIE-
CTBYIOLLYIO MpuK onpegeneHHbIX YCIOBUAX MexXxay nokasaHnemM 1 pe3ynbTaToM U3MepeHust.

[TpumMmevaHMs

1 JlaHHbIM TEPpMWH OCHOBAH Ha noaxoae, CBA3aHHOM C HeonpeaeneHHOCTbIO U3MEPEHUN.

2 3aBUCUMOCTb MeXAy MNOKasaHUEM W Pe3ynbTaTOM U3MEPEHUsI, MOXET BbITb BblpaXKeHa, B NMpuUHUMNe, Kanub-
POBOYHOU AMarpammon.

3.8 Bepupukauma: CoBOKYNHOCTb onepalnn, NpoBoANMbIX MPU NPOBEPKE CUCTEMbI UCTIbITATENBHOMO
obopyaoBaHUs (Hanpumep UCnbITaTENBHOMO reHepaTopa U CoOeaMHUTENBHLIX Kabenen) Ans AeMOoHCTpau
PYHKLUOHNPOBAHUA WUCNbITATENNIBHOU CUCTEMblI B COOTBETCTBUM C TpeboBaHUAMKU, YCTAHOBMNEHHBLIMAU B pas-
nerne 6.

[TpuymevaHuns

1 MeToabl, NPUMEHSIEMbBIE NPU BEPUPUKALUKN, MOTYT OTNIMHATBCH OT METOA0B KannbpoBKW.

2 lNpoueanypa sBepudukaumm no 6.1.2 paccmartpuBaeTcs Kak cnocob obecneveHnsa npaBuibHOIO PYHKUMOHNPO-
BAHNA UCMNbITATENbBbHOIO reHepaTopa n apyrmx CoCTaBnAlLWLUX NCNbITAaTENBbHON YCTAHOBKN C nogadven Ha mncnoityemoe 1C
(WTC) wuenbiTaTenbHOro curHana ycTaHOBNEHHOW OOPMBb.

4 O0Lwmne NonoXxXeHun

TC MoryT nogsepratbcs BO3AEUCTBUIO NPOBASIOB HANPSXKEHUSA, KpaTKOBPEMEHHbIX NpepbiBaHUA U U3MEHEe-
HUM HanpsXeHWUA aNeKTponuTaHus.

[TpoBanbl U KpaTKOBPEMEHHbIE NPepbiBaHUA HANPSXKEHUS BOSHUKAKOT U3-3a HEUCTIPABHOCTEN B 3M1EKTpUYEC-
KUX CETHAX, BbI3bIBAEMbIX NPEXAE BCEr0 KOPOTKUMU 3aMbIKaHUAMM (CM. [ 3]), HEMCNPABHOCTEN B ANMEKTPUYEC-
KX YCTaHOBKaX, a Takke BHE3aMHOro pe3koro USMeHeHUa Harpysku. B onpegeneHHbIX criydasix MoryT BO3HU-
KaTb ABa UNu bonee nocnenoBaTeribHbIX NpoBana Unn npepbisaHus HanpsekeHus. MameHeHna HanpsiKeHUs Bbl-
3blBAIOTCA USMEHEHUAMU HArpy30K B CETU 3MEKTPONUTaHUS.

Ha npoBasbl U KpaTKoOBpEMEHHbIE NMpepbiBaHWUA HaNpsKeHUd Ha 3axkumMax TC BnuaT TpaHcdopmMaTopHbIe
COEQNHEHUS MEXOY TOUKOWU HEUCTIPABHOCTU B CUCTEME ANEKTPOCHABXKEHUA U ToYKOW noakntoveHusa TC. TpaHc-
dhopmMaTopHble coeaMHEHUSI BNUSIOT Ha YPOBEHL 1 Pa30BbIA CABUT NpoBaia HanpsKeHUA SNEKTPONUTAHUA, BO3-
aeuncTteylowero Ha TC.

[TpoBankl HANPSXKEHUA, KPaTKOBPEMEHHbLIE NPEPbIBAHUA 1 M3MEHEHUS HANPSPKEHNA SNEKTPONMUTAHUSA CNYy-
YanHbl Mo CBOEW NPUPOAE N MOTYT ObITb NMULLIb KPATKO ONMUCaHb! B LIENSIX UMUTALUN B NabOpaTopnn OTKIIOHEHWNIA OT
HOMUHAaNLHOIO HaNPsKEHUA ANEKTPOMUTAHUSA U AJTUTENBLHOCTU 3TUX OTKIOHEHWUIA.

YCTaHOBMEHHbIE B HACTOSILLEM CTaHAAPTE UCTbITaHWUA pasnMYHOro Buaa npeaHasHavYeHbl AN uMmTau
BO3AEUCTBUS BHe3anHbIX USMEeHEHUN HanpskeHUa anektponutaHua Ha TC. Takue ucnbiTaHuda cneayeTt nNpoBo-
OUTb TOMBKO B ONnpeaeneHHbIX U onpaBaaHHbIX Crydasix B COOTBETCTBUM C TPEOOBAHUAMU K TC KOHKPETHOrO BUAA
A € peLleHNEM TEXHUYECKUX KOMUTETOB, pa3pabaTtbiBalowWwnxX craHgaptel Ha TC.

3agadven TEXHUYECKNX KOMUTETOB, paspadbaTtkiBatolnx ctaHaapTel HA TC, ABNSETCA YCTAaHOBIEHNE, KaKMe
N3 ABNEHUN, paccMaTpUBaEMbIX B HACTOSILLEM CTaHAAPTEe, COOTBETCTBYIOT YCNOBUSAM npumMeHeHusa TC, a Takke
peLleHne Bonpoca 0 NPUMEHUMOCTU UCTIbITAHWIA.
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5 YpoBHM wucnbiTaTenbHbIX HanpsXXeHUWU

B HacToslem cTaHaapTe B Ka4eCTBE OCHOBbI AN onpeaeneHns ypoBHEN UCMbITaTeSTbHbIX HanpsiXXeHUN
CNOSb3yeTCA HOMUHaNbHOE HanpsbkeHue anektponutanua TC U

Ona TC c gonycTUMbIM U3MEHEHUEM HOMUHAIIbHOIO HANPSHXKEHUA SNeKTPonUTaHuUs NPUMEHSIIOT CIieayio-
LLMe TpeboBaHus:

- eCN JoNYyCTUMOE U3MEHEHME HanpsXkeHUa anekTponutaHma He npesblaeT 20 % HWKHero aHa4yeHus
HanpsbkeHus, To Nloboe 3HaYeHne HanpskeHWe B yKasaHHbIX Npeaesiax MOXeT OblTb NPUHATO B KAYECTBE OCHOBB!
ONs onpeaeneHns YpoBHeN UCNblTaTeNbHbIX HANPsKeHnin U+

- B OCTalbHbIX CNy4asax UCnbITaHUA NPOBOAAT AN BEPXHETO N HUXKHErO AONMYCTUMbBIX 3HAYEHUIA HanpsXxe-
HUS ANEKTPONUTaHUS.

[pn BbIGOPE YPOBHEN UCMbITATENBHbBIX HANPSHXKEHWI U ANUTENBHOCTEN NMPOBaNioB U NPepbIBaHNIA HaNPs-
XXEeHMA cnegyeT yduTbiBaTb MHdopMaLuto, npuBedeHHyto B [3].

5.1 MpoBankbl U KpaTKOBpeMeHHbIe NpepbiBaHUA HanpsHKeHUA 3NeKTPonUTaHUs

NameHeHns HanpsbkeHnsa mexay 3HadeHnem U+ 1 yCcTaHOBMEHHbIM MOHMWKEHHBIM 3HAYEHUEM UCTIbITaTeNb-
HOro HaNPSXKeHUsA OOJTKHbI ObITb PE3KUMMA.

Ecnn nHoe He ycTaHOBNEHO TEXHUYECKUM KOMUTETOM, paspabaTbiBalowum ctaHaapTbl Ha TC, da3oBbIl
YrOJ1 HANPSYKEHUS 3NEKTPONUTAHUA NPU HAYane U KoHLe npoBana M npepbiBaHUs HanpsXKeHnsa OormkeH ObiTb
paBeH 0° (Ha4ano U KoHel, npoBana n NpepbIBaHUA HANPSKEHNSA OMKHbI COOTBETCTBOBATE MOMEHTaAM MNepPEXo-
[a Bo3pacTatoLlero pasHoro Hanps>keHus Yyepes Hynb). MNpumMeHsaoTca cneaytowme ypoBHU UCMbITATENbHbIX

T

HanpsxeHun, % U+ 0,40 %, 70 % 1 80 %, 4TO COOTBETCTBYET NposasfiaMm ¢ octatodHbIM HanpsbkeHnem 0, 40 %,
70 % n 80 %.

PekomMeHayeMble YPOBHU UCTIbITATENBHbLIX HAMNPSPKEHMIA N ANUTENBHOCTM NMPOBAarioB HAMNPSPKEHUS YKasaHbl B
Tabnuue 1.

[TpumMep npoBana HanpsiKeHUs1 NnpuBeaeH Ha pUcyHke 1.

PekoMeHayeMble YPOBHU UCMbITATENBHbLIX HAMNPS)KEHUA N ANUTENBHOCTU  KPaTKOBPEMEHHbIX MPepbiBa-
HUN HaNPsXXeHUs yKasaHbl B Tabnuue 2.

PekoMeHayeMble YPOBHU UCMbITATENLHBIX HAMNPSIXEHUI U ANUTENBHOCTU MPOBANOB U NpepbIBaHUN HaMNpsi-
XXEHUS, yKaszaHHble B Tabnuuax 1 v 2, ydutbiBaloT MHgopmMaLmio, npuseaeHHyto B [3].

YPOBHU UCMbITATENMbHbIX HANPSXKEHWA, YKa3aHHble B Tabnuue 1, obecnevmBaloT NpoBeaeHUNE XKECTKUX UC-
bITaHUA Ha NOMEXOYCTONYNBOCTE U COOTBETCTBYIOT MHOMM peasibHbIM NpoBariaMm HanpsiKeHUs SNeEKTponnTa-
HUS1, HO HE rapaHTUpyoT yetomdnsocT TC Ko BCEM NpoBanam HanpsiKeHs anekrponutaHust. UcnbitaHnus 6ons-
LLIEW )KECTKOCTW, Hanpumep npu so3gencteum nposanos HanpsbkeHusa 0 % U anutenbHocTeO 1 ¢ 1 cbanaH-
CUPOBaHHbIX TpexdasHbIX NPOBaNOB HAMPSXKEHNA MOMYT paccMaTpuBaTbLCH TEXHUYECKUMU KOMUTETAMAU MO CTaH-
napTmn3aLnn.

TpeboBaHns K BPEMEHN HapacTaHUa HAaNpPsKeHUs £ 1n cnaga HanpsbkeHus f Nnpyu BHE3anHOM U3MEHEHUU
HaNpPsKEHUA SNEKTPONUTaHUA YCTaHOBMNEHbI B Tabnunue 4.

YPOBHUA U ANMUTENBLHOCTU NPOBASIOB U KPaTKOBPEMEHHBLIX NPEepbIBAHUA HAMPSXKEHUS 3MeKTponnUTaHUs
MPU UCTIbITAHUAX HA MOMEXOYCTOUYMBOCTb [AOSMKHbl YKA3bIBATLCHA B TEXHUYECKMX OOKYMEHTAX Ha KOHKPET-
Hoe TC.

YpoBeHb UCNbITaTensbHOro HanpsbkeHnsa 0 % U+ coOTBETCTBYET NONTHOMY NPEPLIBAHUIO HAMPSPKEH NS 3JTEKT-
ponuTaHua. Ha npaktuke ypoBeHb UcnbiTatenbHoro HanpskeHnusa ot 0 % o 20 % HoOMWUHanbHOro HanpsXKeHUs
ANEKTPOMUTAHUA MOXKET paccMaTpUBaTbC Kak MosHoe npepbiBaHUE.

Heobxoanmo npoBognTb UCMbiTaHUA TC Ha YCTOMMUBOCTHL K NpoBanamMm HanpsbkeHUs Manon AnuTerb-
HOCTU (CM. Tabnunuy 1), B YacTHOCTU, ANUTENBHOCTLIO 0,5 nepunoaa ¢ TeM, YTOObI yOeaUTLCS, YTO KAYeCTBO PYHK-
LitoHUpoBaHUs TC COOTBETCTBYET YCTAHOBNEHHOMY KPUTEPUIO.

[Tpyn onpeaeneHnn Kputepues kKadectea doyHKLUMOHUpoBaHUA TC, coaepXallnx ceTeBble TpaHcopMa-
TOPbI, NPU BO3AEUCTBUX NPOBANOB U NpepbiBaHUIA HanNpsKeHUs anekTponnuTaHnua anutensHocThio 0,5 nepuoaa,
TEXHUYECKNEe KOMUTETLI MO cTaHAapTu3auun OomKHbl obpalaTte ocoboe BHUMaHUE Ha 3ddDEKTbI, KOTOPbIE
MOTYT BO3HUKHYTb MPW MOBbILLEHHOM NyckoBOM ToKe. [lyckoBon ToK Takux TC moxeT B 10 — 40 pas
npeBblllaTbh HOMUHaNbLHOE 3HaYEeHNE TOoKa MU3-3a HacbIWeHUs cepaedHuka TpaHcdopMmaTtopa rnocre nposana

HalTPAXEHUA.

A
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SNEeKTPONUTaHUS
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DEI{OMEH,D,YEMI:IE VPOBHU UCTIbITATEellbHbIX HaI'IpFI}I{EHle’I U NN TENIBHOCTU TPOBAJ1IOB HallpPHAXEeHWUHA

Knacc a3nekrpo-

ypOBHH NCMNbITATEJIbHBIX HEII'IDFI}KGHHIFI N AJINTENBHOCT MNMPOBAJIOB HAlpPsHAXXeHWUA

MarHMTHOW
ob6cTaHoBku )
1 YcTaHaBnMBalOT B KaXX4OM KOHKPETHOM Cliy4yae B COOTBETCTBUM
C TEXHUYEeCKMMN gokymeHtamm Ha TC
2 0% U, B Tewe- | 0% U, B TeveHwe 70 % Uy B Te4eHne 25 nepnopaos
Hne 0,5 nepunopa | oaHOro nepunoaa

3 0% U, B TeveHne | 0 % U, B TeveHne | 40 % U, B Teve- | 70 % U, B Teve- 80 % U, B Teuve-

0,5 nepunoga oaHoro nepuoga | Hue 10 nepunoaoB | HUe 25 nepnoaoB | Hue 250 nepuo-

0oB

X 2) 2) 2) 2) 2)

1) Knaccel anektpomarHmTHon obctanoBku 1, 2 u 3 — o FTOCT P 51317.2.4, npunoxeHue 5 (cM. makxe
rnpunoxeHue b K Hacmoswemy cmaHoapmy).
2) Onsa knacca X YPOBHW UCMBLITATENbHLIX HAMPSXKEHWA U ANUTENBbHOCTM MPOBAIOB HAMNPSXKEHUA  JOIMKHbI
ObITb YCTAHOBINEHbI TEXHUYECKUMM KOMUTETAMKM, paspadaTbiBalowmmMmm ctaHgaptel Ha TC koHkpeTHOro suaa. [lpu
atom Aans TC, nogknovaembiX K ODWECTBEHHbIM pacnpeaenuTernbHbiM - 3MEeKTPUYECKUM CETSAM HU3KOro Hanpsixe-
HUA, YPOBHW UCNLITATENBHbIX HAaNPSKEHUW N ANUTENBHOCTU MPOBANOB HaMpPsKeHUs He AOJKHbl OblTb MEHbLUE

YCTAHOBIIEHHbIX B HacTosiwewW Tabnuue ans knacca 2.

Tabdbnwunmua

7 —

NnpepbiBaHUA  HaNPsXXEHUS 3NMeKTPONUTaHUSA

DEI{OMSH,EI,yEMbIe VPOBHU UCTbITATEl1bHbIX HaI'IpFI}I{EHHf;I N ANNTEelrIbHOCTN KpPATKOBPEMEHHbLIX

Knacc asnektpo-

ypOBHH NCMNbITATEJIbHBIX HEII'IDFI}KEHHI:*I N OANMMTEeINIbHOCTA

OESTFS::;EEU KPATKOBPEMEHHbBLIX TMPEPLIBAHUN HANPSXKEHUS
1 YCcTaHaBNMBAaKOT B K&XXA0M KOHKPETHOM Clyyae B COOTBETCTBUN
C TEXHUYECKnMN gokymeHtamm Ha 1C
2 0% UT B Te4veHne 250 nepnoaos
3 0% UT B Te4veHne 250 nepnoaos
X 2)

1) Knaccbl anekrpomariuTHom obctanoBku 1, 2 '3 — no FOCT P 51317.2.4, npunoxeHue b (cMm. makxe npurio-
XeHue b Kk HacmosdweMy cmaHoapmy).

2) Hna knacca X ypOBHU UCNbITATENbHbLIX HAaMPSKEHUW U ANUTENBHOCTU KPATKOBPEMEHHbLIX NPepPbIBAHUN
HaNpsKeEHUA OOIMKHbl  OblTb YCTAHOBMEHbI TEXHUYECKUMU KOMUTETAMM,
kKOHKpeTHOro Buaa. [lpn atom ana TC, nogknoyaemblX K OOWECTBEHHbIM pacnpegenuTenbHbiM - 3NEeKTPUYECKUM
CEeTSAM HU3KOro HanpsikeHwusl, YPOBHU UCMbITATENbHbBIX HaMPsPKEHMN N ONUTENBHOCTU NPOBASIOB HaMPsPKEHUS He
OOIMKHbI ObITb MEHbLLUE YCTAHOBIMEHHbLIX B HacTosiWwew Tabnuue ans knacca 2.

paspabarbiBalOLMMKN CTaHOAPTh!

HA TC

5.2 U3MeHeHUA Hanpsa)XXeHUA 3NeKTponuTaHus
NcnbiTanua TC Ha yCTOUYUBOCTL K USMEHEHUAM HanpsKeHUs aNeKTPoNUTaHUA paccMaTpuBaloT B KAYeCTBE

AONOJIHATEJIbHbIX 1O OTHOLWWEHWIO K ACTTBITAHWUAM T1PIA BO3EUCTBUN NPOBallOB N KPpaTKOBPEMEHR
HallTPAXEHUA. I'Ipm NCIbITaAHNAX OCYLLUECTBITIAKT UBMEHEHNA HaPAXEHNHA SJTEKTPONMNTAHUA OTH

AAJ1bHOIO HAllTPAXEHINA UT-

HbIX NpepbIBaHUIA
OCUTESTBHO HOMU-

[TpumedyaHne— 3meHeHne HaNpsKeHUs NMPoOUCXoauT 3a KOPOTKUW MPOMEXYTOK BPEMEHU U MOXET
BO3HUKHYTb M3-3a U3MEHEHUS HArpPy3kn B CUCTEMAX 3NEKTPOCHADXKEHUS.

MpeanouTUTENbHBIE BPEMEHHBIE XapaKTePUCTUKLA U3MEHEHUI HANPSDKEHWS NpUBeaeHbl B Tabrmue 3. Cko-
PDOCTb U3MEHEHUS HanpskKeHUst AoMMKHa ObiTb MOCTOAHHOW, OAHAKO HaNPSKeHNE MOXET BbITb CTYNeHYaTbIM.
CTyneHn AoMKHbI pacrnonaratbCa OT HYNeBOro nepecedeHns n He AomkHbI npebiwaTth 10 % Us. CTyneHn meHee
1 % Ut paccmaTpusatotcst Kak criydan NnocToOsIHHON CKOPOCTU U3MEHEHUS HAaNPSKEHUS.

3*
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|
Tabnwnuya 3 — BpemMeHHble XapakTepUCTUKN M3MEHEHUN HANPSAXKEHUSA 3MEKTPOnUTaHUS

YpPOBEHb NCNBLITATENBHOIO Bpema noHWXeHns Bpemsa BblASpXKU Bpemsa HapacTaHus
HAMPSAXKEHUS HANPAXEHUSA NPY MOHMXKEHHOM HAMPSKEHNU HAMNPSAXEHUSA
70 % UT Pe3Koe MOHWXeHne 1 nepwuon 25 nepnoaoB

1) 1) 1) 1)

1) Xapakrtepuctukn JomnxHbl GbiTb YCTAHOBMNEHbI TEXHUYECKUMU KOMUTETaMu, paspabaTtbiBalolwmmy cTaHaap-
Tbl HA TC KOHKpeTHOro Bnaa.

BpEMEHHI::Ie XaPaKTePUCTUKN USMEHEHUA HaAlIPHAXEHNA, NPpUBEAEHHDBIE B TEI6J'II/1LI,8 3, MNP YPOBHE UCTIbITAa-
TEJ1bHOIO HalNPAXXEHINA 70 % UT ABJTAKOTCA TUNMMHHBIMW NMPU NMYCKE 3J1EKTPOABUTATETTA N XaPaKTEPUIYIOTCA MallblM
BpeEMEHEM NOHUNXEHNA HallPAXEHINA th 3Ha4vYATEIIbHBbIM BpeMEHEM HapaCTaHUA HallpAXEHUH tr'

3aBUCUMOCTb U3MEHEHUS HalpPAXXEHNA OT BPEMEHUN MOKa3aHa Ha PUCYHKE 2. B obocHoBaHHbIX CITyHadXx
MOI'YT ObITb NMPpMEeHEHDbI NHbIE CbOpIVIbI N3MEHEHUI HalPAXEHNA B COOTBETCTBAUM C pelleHNEM TEXHNYECKOIO KO-
MUTETAQA, pa3pa6aTb|Baromero CTaHOdAPTbl Ha TC KOHKPETHOIO BAAA.

L anand )
FTVE UV =

[TpwnmeyaHwue— Hanpsxenne noHmxkaetcsa go 70 % U B TedyeHne 25
NePUOOOB NPU Nnepexoae Yepes Hynb

PucyHok 1 — T[lpoBan Hanpsikenunsa 70 % U-

Ur
(CpeaeHKBaapaTUYEecKoe
3Ha4eHue)

100 %

70% I| ’l
0 % I
6 | T f

t; — BPEMSA NOHWKEHUA HANPshKeHWns; t, — BPEMSA HAPaCTaHWA HaMPSXKEHWS;
. — BpeMA BbIAEPXKKM HA MOHWKEHHOM HaMpsKeHUU

PucyHok 2 - 3aBUCMMOCTb M3MEHEHUSA HanpsPKeHUs OT BPEMEHW
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6 UcnbiTaTenbHoe ob6opyaoBaHue

6.1 UcnbiTaTenbHbIU reHepaTop
XapakTepuUcTuKkn, obLmne Ans UcnbiTaTellbHbIX FfeHEPaTOPOB NMPOBaSIOB, KpaTKOBPEMEHHbLIX MpepbiBaHUN U
N3MEHEHUIN HanpsixkeHust anekTponutaHua (UM npuseaeHbl HUXKE.

[TpumMmepbl Al npuBeaeHsbl B npunoxeHuun I
B koHcTpyKkumn UM gomkHa 6biTh NpeaycMoTpeHa BO3MOXKHOCTE UCKITKOYEHUSA 3MUCCUU 3HAYUTENBHbIX

SJIEKTPOMaAlrHATHBIX MOMEX, KOTOPbIE MNP UHXKXEKTUPOBaAaHNN B CETb 3J1EKTPOINMUATAHNA MOIJ1A Obl NOBMUATL Ha

pe3yJibrarhbl MCMbITAHU.
|El,CiI'IyCI{EETCS:I MCNonb30BaHUE NMOBoro NI, cospatoLwero NpoBallbl HATIPAXEHUHA C XapPaKTEPNCTNKa MU (MC-

NblTaTENBHBLIA YPOBEHb U ,El,J'II/ITSJ'II:aHOCTI:), yCTaHOBJIEHHBIM HACTOALLMM CTaHAapPTOM UJIA bornee XXecTKUMU

XapaKTrepnCtnkamm.
Ha BbIXoOHOE Han PAXEHNE NI MOT'YT OKa3blBaTb BITMAHNE XaPaKTEPUCTNKA I, XaPaKTEPUCTUKN HAlIPY3KA

N/UNMN XapaKkTEPUCTUKN CETU MEPEMEHHOIO TOKA, OT KOTOPOW NMUTAETCH reHepaTop.
6.1.1 XapakTepucTtukm u pyHKLuMoHupoBaHue Ul

Tabnunya 4 — Tpebosanma k WI

Xapakrepuctuka WI TpeboBaHue

BoixogHoe HanpsbkeHne 6e3 Harpysku B cootBeTcTBUM € Tabnnuen 1 (£ 5 % 3Ha4YeHus 0CTaTOYHOIo Hanps-
KEHNA)

HanpsikeHns Ha Bbixoae VI B npouecce uc- | B cootBetctBum ¢ Tabnuuen 1 (x 10 % 3Ha4veHnst 0CTaTovHOro Harl-
noitTaHun 1C PSXKEHUA. cpeaHeKBaapaTu4veckoe 3HavYeHune oCTaToOYHOro Hanpsi-
XKEHNA N3MEPSIOT ¢ ODHOBIMEHMEM PE3YNbTATOB U3MEPEHUSA KaX-
asle 0,5 nepuopa B cooTBeTCTBUN C [4])

Harpy3ouHass cnoCobHOCTb MO TOKY CM. npunoxenne A

[lnkoBOE 3HaYeHne Harpy304HOro Toka (He Tpe- CM. npunoxeHne A
byeTcs Anst UCNbITAHUA HA YCTOWYNBOCTD K N3-
MEHEHUSAM HarMpPsPKEHNA 3NEKTPONUTaHUS)

[TonoXxnTenbHbIN N OTpULUATENBHBLIM BbIDPOCHI
HanpsbkeHns Ha Bbixoae W (aktmBHOe conpo- MeHee 5 % U+
TUBNeHne Harpyskm )"

Bpemsa HapacTanusa { 1 cnaga HanpsikeHus

Ha Bbixoae VI (aktTmBHOE CONPOTUBNEHNE Har- OT 1 00 5 MKC
py3ku)")
da3oBbIn cABUI (NPU HEOBXOAUMOCTW) OT 0° go 360° npn makcumanbHOM paspelueHnn 5° (CM. npumeva-
HUe)

[lorpewHoCcTb ycTaHOBKU dhasbl MpoOBanoB W o

b y P P MeHee 5
NnpepbIBaHUS HanNpsPKeEHUA  OTHOCUTENBHO
Pa3bl HAMPSXKXEHUA 3NEKTPONUTAHUS
KoHTponb nepexoga HanpsixXeHunsa VI 4vepes +10°
HYIb

) Ona BbINONHEHUA TPebBOBaHUI, YCTAHOBIEHHbLIX B 5.1, MOXET noTtpeboBaTtbCA perynvpoBka gasoBoro

yrna.

BbixogHoe nonHoe conpoTtusnerne UM gomkHo ObiTb NPENMYLLLECTBEHHO aKTUBHbIM.

BbixoaHoe conpoTtusneHmne UM AommkHO ObiTb HU3KUM AaXKe BO BpeMs NnepexooB Npu obpasoBaHunm NpoBa-
noB. [lonyckaeTcsa Hann4yne BbICOKOro BbIXOAHOro CONMPOTUBIEHUS B TEYEHNE KOPOTKOTO MPOMEXKYTKa BPEMEHW
(He bonee 100 MKc) BO BpeMs Kaxkgoro nepexoaa. [NMpn co3aaHnn KpaTKoBpPeMEHHbIX NPepbIBaHUN HaNPsXKeHUs
npPeAnoYTUTENTbHBIM SABIIAETCSH BbICOKOE COMPOTUBIEHUE B PEXUME XOI0CTOro Xoaa.
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[TpunmeyvyaHwus

1 ConpoTuBNEHne pe3ncTUBHOMU (HE WMHAYKTUBHOW) HArpys3ku, NPUMEHSIEMOU MPU  N3MEPEHUNAX MNONOXUTEIb-
HbIX WU OTpuuaTenbHbIX BbIOPOCOB HaNPsSPKEHUA W BPEMEHW HapacTaHus W cnajga HanpsbkeHnst Ha Bbixoae I
AonkHo 6biTb 100 Om ana VI ¢ Harpy3o4HoOW cnocobHOCTLIO Mo TOKy He bonee 50 A, 50 Om — ansa Ul ¢ narpy3o4Hon
cnocobHocThIO Mo TOKy Bonee 50 A, HO He 6onee 100 Aun 25 Om — ansa VI ¢ Harpy304HOM cnoCOBHOCTBLIO NO TOKY Bbonee
100 A.

2 MapannenbHo Harpy3ke VI, KOTOpbIM pereHepupyeT 3HEpPrutd, MoxeT ObiTb 40DaBNEH BHELWHUA PE3NUCTOP.
HononHuTenbHass Harpyska He OOJTKHA OKa3biBaTb BIIUSIHUE HA Pe3ynbTaTbl UCMbITAHUWN.

3 [NpepbiBaHNA HANPSXKEHNA MNPV MOAKIMIOYEHHON MHAOYKTUBHOW Harpy3ke ¢ BbICOKUM MHAYKTUBHbLIM COMPOTUBIIE-
HUEM MOTYT MPUBECTU K 3HAYUTEIbHLIM MepPeHanpsXXeHNam

6.1.2 Bepudukauua xapakrepuctuk Al npoBanoB U KpaTkoBpeMeHHbIX NpepbiBaHUUA Hanpsxe-
HUA

[1ns obecnevyeHns BOCNpOnU3BOANMOCTM PE3YNILTATOB UCTIbITAHUN, NOSTYYEHHbIX C MPUMEHEHNEM pPa3NnY-
HeIX AT, gomkHa nposoanTbea Bepudonkauuna xapakrepuctuk Ul INpu sepudukanmm pykoBoACTBYHOTCA NpUBE-
OEHHbIMU HKE NpaBuiamMu.

CpeaHekBagpaTundeckme 3HadeHust BbixoaHoro HanpsbkeHuss UM, coctasnsitowne 100 %, 80 %, 70 %, v
40 % U+, DOIDKHBI COOTBETCTBOBATL NPOLLEHTHLIM 3Ha4YeHNAM BblOpaHHOro HOMUHaNLHOTo HanpskeHna (220, 230,
120BuT.a.).

OTKNoOHeHUA cpeaHekBagpaTudyecknx sHadyeHn sbixogHoro HanpsikeHust N, paesHbix 100 %, 80 %, 70 %
M40 % Urnpu nusmepeHnn 6e3 Harpysku He JOJKHbI NpeBblWaTh 3adaHHbIX NPOLEHTHbIX 3HadeHu U+

BbixogHoe HanpsikeHune anektponutaHd U aomKHO KOHTPONMMPOBAaTLCS BO BPpEMSA UCMbITAHUIA KaK cpea-
HekBagpaTu4eckoe 3HadyeHne, obHoBngemMoe Kaxable 0,5 nepnoga. 31o 3Ha4YEeHUE AOMKHO NoagAepKMBaTLCH B
3aJaHHbIX MPOLUEHTHbIX FPaHnLLaX B TEYEHUE BCEX UCTbITAHUN.

[MTpumedyaHwune— Ecnn moxeT bBbiTb NOATBEPXKAEHO, YTO MNMUKOBOE 3Ha4veHue notpedbnaemoro toka UTC
NOCTAaToOMHO Mano U He OKasbiBaeT BIUSAHUA Ha BbixogHoe HanpsbkeHme W, HeT HeobxogMmMocTn B MOHUTOPUHIE
HanpsXeHns Ha Bbixoae VI B npouecce UcnbiTaHUMN.

BpemMa HapacTaHUaA M cnaga, a Takke NONOXUTENbHbIN U OoTpUuaTeNbHbIA BbIOPOCH!I BbIXOAHOIO
HanpsxeHust U™ gormkHbl ObiTb onpegenersl npu asoBbix caurax 90° n 270° npyn nepeknodeHnsaX Harnpsike-
HUa ot 0 % UT 0o 100 % UT: oT 100 % UT 0o 80 % UT: oT 100 % UT 0o 70 % UT: oT 100 % UT 0o 40 % UT
notT 100 % Uy no 0 % Ut

[1poBepka pas3oBbIX casuros nposoautca oT 0° oo 360° ¢ guckpeTHOCTLIO 45° AN AEBATU 3HAYEHUA
da3oBoro casura npu nepeknodeHnn ebixogHoro HanpsikeHusa Ul ot 0 % U+ oo 100 % U+ not 100 % U+ oo
0 % Uy. TlpoBepka Takke nposoautca Anga gpasoeblX casuros 20° mn 180° npu nepeknioyYeHUn BbIXOOHOro
HanpsaxeHua Ul ot 100 % Uy oo 80 % Uy, o180 % U+ a0 100 % U+, o1 100 % U+ 080 70 % U+, o1 70 % U+ po
100 % U+, a Takke o1 100 % Uy 00 40 % U+ n o140 % U+ po 100 % Ux.

[lepsuYyHYO U nNepuodudyeckyro ammecmauuro Wl npoeodsm e coomeemcemauu ¢ mpebosaHusaIMU
[OCTP 8.568.

6.2 WUCTOYHUK anekTponuTaHus

LacToTa UCnbITaTENBLHOrO HANPAXKXEHUA AomMKHA HaxoauTbed B npeaenax + 2 % HOMUHanbHOW YacTOoThl
CETU SNEKTPONMUTAHUS.

7 UcnbiTaTenbHasa yCTaHOBKa

NcnbiTaHne gomkHo nposoanTtbest ¢ UTC, nogkntodeHHbIM K AT npu noMoLm kabens anekTponutaHnusa Mu-
HAManbHOW ANWHLI, ycTaHoBneHHon narotosutenem UTC. Ecnn annHa kabenst He ycTaHOBMNEHA, UCMOMNb3YIOT
BO3MOXXHO Bonee KopoTKUA Kabens, npurogHbin Anga noakaodeHnsa UTCk Ul

McnbiTaTtensHaa yctaHoBKa OommkHa obecnevnsaTthb:

- NpoBasnbl HaNPSXXeHNUS ANEKTPONUTaHUS;

- KpaTKOBPEMEHHbIE NpepblBaHNSA HANPSXKEHUA SNEKTPONUTAHUS;

- UBMEHEHUA HaNPsXKEHUS1 ANEKTPONUTAHNS OT HOMUHANLHOIO A0 U3MEHSIEMOrO HaNpPsKeHUS (QOMONHN-
TeNbHOE UCMNbITaHUE).

[1IpMepbl UCNbITaTEeNbHbIX YCTAHOBOK NpUBeAeHbl B NPUNoXeHun I
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8 Metoabl CNbITaHUN

Bo BpeMda noAroToBKA UCMbITATENBHOMN YCTAHOBKU U NPOBEeAEHUA UCTbITaHWUN HEOOXOAMMO cobnoaaTh
BCE Mepbl NpeaocTopoXHocTU. UTC 1 ncnbitatensHoe obopyaoBaHUe He O0MKHblI CTAHOBUTLCH OMacCHbIMU
B pe3ynbTaTe NpoBeaeHUs1 UCMbITaHWI, YCTAHOBMNEHHBLIX B HacTosILWEM cTaHaapTte. HeobxoanMmo npeanpu-
HATb Mepbl NMPEeaOCTOPOXKHOCTU Mo obecneveHuto besonacHocTu nepcoHana, UTC 1 ncnbitatensHoro obopyao-
BaHWUS.

McnbiTaHUA NPOBOOAT B COOTBETCTBUUM C NTAHOM UCMNbITAHUA, KOTOPLIN JOJHKEH OTpaXaTb peallbHble YCIo-
BUA npumMmeHeHuns TC.

MoXeT noTpeboBaTbCsl NpeasapuTeribHbIN aHanus Ang onpeaeneHns KoHgurypaumm CUCTEMbI, KOTOPast
OOJTKHA ObITh UCNbITaHa AN BOCNPOU3BEAEHUS pealnbHbIX YCNOBUNA.

[TpoBeaeHHbIE UCMNbITAHUA OOMMKHBLI ObITh YKa3aHbl M ONCaHbl B MPOTOKONE UCMbITAHUMN.

PekomeHayeTcsd, YTODbI B NiaHe UCMbITaHUA ObINn OTPaXKEHbI:

- 0bo3HadeHue TC,

- CBEIEHUNS O BO3MOXHbIX coeAUHEHUAX (pasbeMax, KneMmmax U T. A.) U COOTBETCTBYIOLWUX Kabensax wu
nepudpepunHbIX YCTPOUCTBAX;

- CBe1EHNA O BXOQHOM nopTe anektponutaHusa TC;

- NpeacTaBUTENbHbIE peXUMbl PYHKLUMOHMPoBaHUSA TC NP UCMIbITAHUAX;

- NPUMEHAEMbIE U YCTAHOBIMEHHbIE B TEXHUYECKUX AOKYMeHTax Ha TC kputepumn kavectsa pyHKLIMOHNPOBa-

HUSA;

- pexkUMbl paboTbl TC;

- oNnucaHue UcnbiTaTellbHOW YCTaHOBKA.

[Tpn OTCYTCTBUMN UCTOMHUKOB CUTHANoB, obecnevmsaroLlmx pyHKUnoHnposanmne ATC, gonyckaeTcst 3ame-
HATb UX UMUTaTOPaMWN.

[1pn NnpoBeAeHUN UCTILITAHUA KOHTPONUPYIOT KadecTBo pyHKUMoHUpoBaHUA UTC BO BpeMs U Nocne OKOH-
YyaHus nogadun nomex. ObopyagoBaHue, NCNoNbL3YyeEMOE NMpn NPOBEAEHUN KOHTPONSA, AOSTKHO ObITh CNOCOOHO yCTa-
HOBUTL NTODbIE U3MEHEHUS peEXXMA U XapaKTepUCTUK PyHKLMoHMpoBaHUA TC. [Nocne 3aBeplUeHnst KayKaou rpynnbl
MCNbITaHUA NPOBOAAT NPOBEPKY PYHKUMOHAmNbHbIX XapakTtepuctuk NTC.

8.1 YcnoBusa UcnbiTaHUA B UCNbITaTENbHON NabopaTtopuu

8.1.1 KnumaTtu4veckue ycnoBus

Ecnu nHoe He YCTaHOBMNEHO TEXHNYECKMM KOMUTETAMU, OTBETCTBEHHBLIMW 32 Pa3paboTKy CTaHOapPTOB Ha
TC, KnuMaTudeckne ycrnoBusa Npu UCTbITaHUAX AOJPKHbI COOTBETCTBOBATL YCITOBUAM, YCTAHOBIIEHHBLIM U3rOTOBU-
Tenamu UTC n ucnelTatensHoro obopyaosaHus.

McnblTaHUs He NpoBOAAT, eCNU YPOBEHE OTHOCUTENBLHOW BNaXKHOCTU Bbi3bIBAET KOHAEHCaLUMIO Barik Ha
NTC nnu ucnblTatebsHOM 060pyaoBaHUN.

8.1.2 AneKkTrpoMarHMTHasa o6¢cTaHOBKA

IneKkTpoMarHMTHast obctaHoOBKa B UCTbITATENTbHOW TabopaTtopuii A0MKHA ObITb TAKOW, YTOObI 0becnevynTb
npaBunbHoe pyHKUuMoHUposaHue NTC 1 oTcyTcTBUE BIUAHUA Ha pe3ynbTaTbl UCMNbITAaHUN.

8.2 [lpoBepgeHUe UCNbITAaHUA

Bo Bpemsa npoBedeHUst UCNbITaHUU CNeQyeT KOHTPONMMPOBaTL HanpsXXeHUe aNekTponuTaHuda 4ns ero rnoa-
nepXxaHns ¢ TOMHOCTbIO 2 %.

8.2.1 llpoBanbl 1 KOPOTKUE NpepbiBaHUA HanNpsHxeHUs

MTC aomxkHo ObITb NOABEPIHYTO UCMNLITAHUAM NPW Nogadve ANns KaXkaou BbiIopaHHOW KOMOUHAaLUMK UCMbITa-
TeNbHOro HanpsXXeHnUa U a4nMTeNbHOCTU TPeX NpoBanoB / NpepblBaHUN HaNpPsSXKeHUA € UHTepBanaMn He MeHee
10 ¢ (Mexay KaxablM UcnbiTaTENbHLIM BO3AeNCTBUEM). CNbITbIBAIOT KaXabl NpeacTaBUTENbHbLIA PEXNM
pyHKUMOHUpoBaHUa UTC.

[1poBanbl HANPAXKEHUA ANEKTPONUTaHUA A0MKHbI MPOUCXOAUTE NMPK Nepexoae HanpsXXxeHUs Yepes Hyrb 3a
NCKNIOYEHUEM NpoBanoB AnuTensHoCcTLIO 0,5 nepmnoaa, Kotopble A0MKHbI ObITb co3aaHbl NpU Pa3oBOM Yyrne
90°. [lononHuTenbHble pasoBble YIIbl, pPacCMaTpUBaAEMbIE KaK KDUTUYECKNE, MOTYT ObITb BblOpaHbl TEXHUYECKAUM

KOMUTETaMU MO CTaHaapTU3aLnUn U YCTaHOBIEHbI B TEXHUYECKUX AOKYMeHTax Ha TC n3 paaa: 45°, 90°, 135°,
180°, 225°, 270°, 315° B Kaxkgou pase.

[TpumedvyaHune— Becneacrteme apMEKTOB HACbIWEHUA MHOYKTUBHbBIX HAMPY30K, TAKUX KaK TPaAHCHOPMAaTOpPbI U
apuratenun (4t1o BaxHo anst MTC ¢ HoMuHanbHbiM  noTpebnaemblm Tokom bonee 16 A B ogHon dhase), Heobxoammo
n3beratb BO3AEUCTBUSA MPOBAroB HanpsbkeHuss gnutenbHoOCThio 0,5 nepuoga, HaduHawwmxes npu dasosom yrne 0°

nnn 180°.

4% 0
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[1pn Bo3aencTeum Ha TC KpaTKoBpeMeHHbIX NpepbiBaHUA HanpsXXeHns doa3oBbli yron Hadana npepbiBaHUS
OOIMKEH ObITh onpeaeneH TEXHUYECKUM KOMUTETOM, paspabdaTbiBalolm ctaHaapTel Ha TC, ncxoasa 13 yerosus
HanbonbLlen socnpnnMYneocT TC K npepbiBaHUAM HanpsbkeHUd. Ecnn gaHHbIM da3oBbIn yror He YCTaHOBMNEH,
pekoMeHayeTcd Mcnonb3oBaTe paszosbiv yron 0° ana ogHou 13 goas.

NcnbiTaHna TpexdpasHbIX CUCTEM Ha YCTOUMUBOCTL K KPaTKOBPEMEHHBIM NPEePbIBaHUAM HaNPSXKEeHUA MNpo-
BOOAT B TpexX drasax oaHOBpeMeHHO no 5.1.

NcnbiTaHnsa ogHodasHbIX CUCTEM Ha YCTOMYMBOCTL K poBanamM HanpshkeHuss nposogart no 5.1. MNpu atom
NPOBOAAT OAHY CEPUID UCMbITAHWUIA.

McnbiTaHUA TpexdasHbIX CUCTEM C HEeUTpanbHbIM MPOBOAOM Ha YCTOMMMBOCTL K NpoBanaM Harnps-
XXEeHUA NPOBOAAT ANA KaxKOoro U3 HanpsbkeHUn «dpasa — HeuTpanb» U «asa — dpasa» no otaensHOCTU no 5.1.
Bcero npoBoasiT LWUECTb pasnYHbIX CEPUN UCMbITAHUA (CM. PUCYHKN 3a), 0) n npunoxeHue I, pucyHkn [.2a), 6).

70 %
70 %
70 %

[TpnumedyaHune— MenbitTaHna «asza — HenTpanb» NPOBOAAT
B KXXOQOW pase rno otaernbHOCTU

a) Vcnbitanne «dhasa — HenTpanby

70 %
70 %
70 %

[TpnumedaHune— VicnbiTanHne «aza — dpasa» nNpoBoasT
B KaXXO0W nape a3 no otaeNbHOCTN.

6) Wcnbitanne «hasza — dpasza» — gonyctmmbln metog

ﬁ\ S
70 %

B) NcnbitaHua «asa — dasa» — gonyctmmbin MeTog, 2

70 %
70 %
70 %

ry WMenbitanua «dasa — dasa» 6e3 has3oBoro casura
(Henpuemnemblii MeToa)

PucyHok 3 — NcnbiTaHua TpexgasHbiX CUCTEM NPV BO3AENCTBUN
NPOBAaloB HanpsiXeHus

10
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McnbiTaHnsa TpexdasHbiX cUCTEM 6e3 HeUTpanbHOro NpPoBoAa Ha YCTOMYMBOCTL K MpoBanam Hanps-
XEHUA NpoBOAAT ANS KaXXaoro U3 HanpsXkeHnn «dpasa — dpasa» no otaenbHocT no 5.1. Becero npoBoaaT Tpu
pa3NUYHbIX CEPUN UCTIbITAHUA (CM. NpUnNoXeHune B, a Takke pucyHok 36) 1 npunoxeHue I, pucyHok [.2B).

[TpumevaHuns

1 INpn wucnbiTaHuax TpexdasHblX CUCTEM BO BpeMsl npoBana O4HOro U3 HanpsbkeHun «gasa— dpasa» MOoryT
NPON3ONTU U3MEHEHNA OOHOIO UMM ABYX OPYIUX HaMNpPsiXeHUW.

2 na unenbiTaHny TpexdasHbiX CUCTEM MPU  CO34aHUM MPOBAaroB HanpsXXeHusa «gasa — asa» OonyCcKaeTcs
NPUMEHEHNE ABYX METOAOB reHepauuun HanpsbKeHUN, KOTOPbIE XapaKTepu3yloTCAa pPasnMYHbiMW (Pa3oBbIMW COABUTaAMMU
N PaCNONOXEHUEM BEKTOPOB HAMNPSIXEHUWN, MOKA3AHHBIMWU Ha pUCyHKe 36) — gonyctumbin metog 1 v 3B) — O0-
NycCTUMbIN METOoa 2.

Co3gaHne BEKTOPOB HaMnpskeHW no AonycTUMOMY MeToay 1, npeacTaBneHHOMY Ha pucyHke 30), MoXeT
ObITb GoNnee NPocTbiM AN UCNbITaTeNbHOW NabopaTopun (CM. Takke npunoxeHue B, pucyHok B.1).

BmecTe ¢ TeM, co3gaHne BEKTOPOB HaNpsXKeHWU No MeToay 2, NpeacTaBleHHOMY Ha pUucyHke 3B), ABNAIOT-
cA npeacTaBUTENbHBbIM AN NMPOBAaNoB HaNPSKEeHUS B pealibHbIX YCMOBUSAX aKCTyaTaLnn.

PesynbTaTthl UCNbITAHWUA Ha YCTONYUBOCTL K MpoBariam HanpsKeHUs Npu co3gaHnM BEKTOPOB HanpshKeHUN
B COOTBETCTBUM C pUCyHKamum 36), B) MOryT 3Ha4YUTENBHO OoTNn4aTbeda. Co3aaHmne NpoBasrioB HanpshkeHusa «dhasa
— dpasa» 6e3 BHeceHUsa ¢a30BOro casura (CM. pUCYHOK 3r) He JonycKkaeTcs.

Ona NTC c apymsa n 6onbLUMM YNCTIOM ceTeBbIX Kabenen Kaxablii Kabenb UCNbITbIBAOT OTAENBHO.

8.2.2 U3MeHeHUsa HanpsxeHusa (QononHuTenbHoe TpeboBaHue)

NTC ncnbiTbiBaOT NPU KXKAOM YCTAHOBTIEHHOM YPOBHE UCMbITATESTbHOrO HaNpsXKeHUsa Tpu pasa c UHTep-
sBasniom 10 c npun Hanbonee npeacTaBUTENbHBLIX peXXxnmMax OyHKLNOHUPOBAHUS.

9 OueHKa pe3ynbTaToB UCNbITAaHUN

Pe3ynbTaThl UCMbITAHWUNA OA0IMKHBLI ObITh KNnaccuuumMpoBaHbl, UCXoAs U3 NpeKpaLleHNs BbINOTHEHNUS PYHK-
LA UNn yXyaweHua kavectsa pyHKUoHposaHns UTC B cpaBHEHUU C YCTaHOBIEHHbLIM YPOBHEM PYHKLMOHU-
pOBaHUA, onpeaeneHHbIM nsrotosutenem TC UNK 3aKkasz4yKoOM UCTIbITAHUIA, NN COrNacoBaHHbIM MEXOY U3roTo-
BUTENEM U nosib3osaresiem TC.

PekomeHayeTca cneayowlas knaccudukaumst Kputepues Kkadectsa pyHKUMoHUpoBaHus TC npu UCnbI-
TAHUAX HA MOMEXOYCTONYNBOCTD:

A — HopManbHoe pyHKUMoHUpoBaHMe TC B COOTBETCTBUU € TpeboBaHUAMU, YCTAHOBNEHHBIMU U3TrOTOBU-
Tenem, 3akas4ymkom UCMbITAHUA UM NONbL30BAaTENEM;

B — BpemMeHHOe npekpalleHne BbINOSTHEHUA YHKLWN UMK yXyaALWeHne KavecTsa pyHKUnMoHUpoBaHus TC,
KOTOpPbIE UCHE3AIOT NOCNE NpeKpaLleHnst TOMEXN U He TPEDYIOT BMELLIATENbCTBA onepaTopa AN BOCCTAHOBEHUS
PaboTOCNOCOOHOCTU;

C — BpeMeHHOoEe npekpalleHne BbINoNHEHUS PYHKLIUW UMK yXyaLleHne kavyecTsa PyHKUMoHUposaHus TC,
BOCCTAHOBIIEHUE KOTOPbLIX TPEBYET BMeLLaTENMbCTBA OnepaTopa;

D — npekpalleHue BbINONMHEHUS PYHKLUMK UNK yxXyaALWeHne Kadectsa pyHKUMoHUpoBaHna TC, KOTopble HE
MOTYT ObITb BOCCTaHOBNEHbI U3-3a nospexaeHust TC (KOMMOHEHTOB) UMW NPOrpamMmMHOro obecnevyeHuns, Unn
MoTePU AaHHbIX.

B AOKyMeHTax n3rotoBUTENsa MOryT ObITb YKasaHbl HapyLueHUs PyHKLMoHUpoBaHua TC npu BO3AEUCTBUN
MOMEX, KOTOPbIE pacCMaTPUBAIOTCH KakK HE3HaYUTENBbHbIE U AOMYCTUMbIE.

HacToswas knaccudukaums MoXKeT ObITb UCMONbL30BaHa B KAYECTBE PYKOBOACTBA MNPU YCTAaHOBNEHUN KPU-
TepUeEB KavyecTBa PyHKLNOHNPpoBaHUA TC Npu UCNbITaHUAX HA YCTOUYNBOCTL K BO3OENCTBUIO MPOBAaNOB, KpaTKo-
BPEMEHHbIX NPEPbIBAHUN N U3MEHEHWIN HAMPSXKEHNSA SMEKTPONUTAHUA TEXHUYECKUMN KOMUTETAMK NO CTaHOAap-
TU3aLWn, OTBETCTBEHHbIMU 3a pa3paboTKy 0bLMX cTaHaapToB, cTaHaapToB Ha rpynnbl TC n TC KOHKPETHOro
BUAA, a TAKXKE B KAYECTBE OCHOBbLI N1 cornalleHnun Mexay N3roToBUTENSIMA U NMoNbL30BaTENAMA, KACakoLLINX-
CA KpuTepues KavyecTsa PYHKLMOHUPOBAHUA (HanpUMeEp B Cy4asXx OTCYTCTBUS COOTBETCTBYHOLLMX OBLLIUX CTaH-
0apToB, cTaHaapToB Ha rpynnbl TC unn TC KOHKPETHOro BMaa).

[TpumevyaHne— YpoBHU KadecTBa PYHKUMOHUPOBAHUA MOTYT ObiTb Pas3NMYHbIMU  ANSI UCMbITAHUA TMPU
BO3AENCTBUM MPOBANOB, KPATKOBPEMEHHbLIX MPEepbiBAHUN HAMPSKEHUS, @ TAKKE W3MEHEHUN HamnpsKeHusl, ecnu
NpoBeAeHNE AONOMHUTENBbHbIX WCMbITAHUA JAHHOIO BuAa SBMSAETCA HeobXoAUMbIM.

11
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10 NMpoToKon wucnbITaHUW

[TpoTOKON UCNbITAHUN AOIMKEH BKMNOYaTh B cebsl BCO MHGopmMaLnio, Heobxoanmyto Anst BOCNPoOu3Beae-
HIS UCMNbITaHWIA.

B YyacTHOCTWU, B NPOTOKONE yKa3blBaloT:

- MYHKTbI, NepeYnucneHHble B NNaHe UCNbITaHWUA B COOTBETCTBUN C pa3aeniom 8;

- naeHTndukauuo UTC n nodoro cBA3aHHOMO ¢ HUM 000OPYAOBaHUSA, HANPUMED MapKy U3roTOBUTENS, TUM
TC, ceprUnHbIA HOMED;

- U AEHTUUKALINIO CPEACTB UCTIbITAHUIA, HaNpUMep pabprU4HOE KNerMo, TUN NPoAYKLUN, CEPUNHBIN HOMED:

- creyuarbHble YCNOBUS, B KOTOPLIX NPOBOAUMOCE UCNbITAHME, HANPUMEP NMPUMEHEHUE 3KpaHUPOBaHHOW
KaMepb!;

- cneyndgonyeckme ycnosus, HeobxoanMmbele ANga NposeaeHUs UCNbITaHUN;

- YpoBeHb PYHKLUOHNPOBaHUA, onpeaeneHHbIn U3roTOBUTENEM, 3aKa3ydMKOM UK NMoNbL3oBaTENEM;

- KPUTEPUN KadecTBa PYHKLUOHUPOBaHUA NPU UCTIbITAHUAX HA NMOMEXOYCTOUNYUBOCTL, YCTAHOBNEHHBLIN B
obLKnx cTaHaapTax, ctaHgapTax Ha rpynnbl TC 1 TC KOHKPETHOro BUAA;

- Nobble N3MeHeHns1 pyHKLMoHUpoBaHUa UTC, Habnogaemble BO BPEMS UMX NOCNE BO3AEUCTBUS SNEKT-
POMarHUTHOM NOMEXU, U AJTUTENBHOCTb 3TUX USMEHEHUN;

- 3aKMIOYEHNE O COOTBETCTBUM UNN HecooTBeTCcTBUM NTC TpeboBaHUAM YCTOUYMBOCTU K SNEKTpoMar-
HUTHOW NOMEXE (Ha OCHOBE KPUTEPUSA KadecTBa PYHKLUOHNPOBAHUS, YCTAHOBMNEHHOIO B ODLLIMX CTaHAapTax, CTaH-
gaptax Ha rpynnbl TC TC KOHKPETHOro Bmaa, UM cornacoBaHHOro U3roToBUTENEM U MONb30BaTENIEM);

- Nobble cneunanbHbIE YCNOBUA 3Kcnnyatauun, Hanpumep OTHOCALWIMECS K ANMHaM Unu TUnam Kabe-
nen, akpaHUPOBaHNIO UMN 3a3EMNEHUIO, UMK YCIOBUAM pyHKUMoOHUpoBaHUA TC, Heobxoanmble aAng obecnevye-
HUs1 cooTBeTCTBUS TC TpeboBaHUAM YCTOUYNBOCTU K ANTIEKTPOMArHUTHOMN MOMEXE.
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[MpnoxeHwne A
(obsazaTenbHoOeE)

[lukoBOe 3HaYeHUe HarpysouHoro toka Ul

[Ipn ncneiTaHUAX Ha YCTOMYUBOCTbL K MpoBanam HanpsikeHus aHadeHue nyckoBoro toka NTC mMoxeT 3Ha4YnTenbHO
NPEBLICUTE HOMUHANbHbLIM TOK 000OpPyaoBaHUA. Harpy304HbIN TOK MOXET AOCTUIHYTb NMUMKOBOIo 3Ha4YeHns1 B Noboe Bpems
BO BPEMS UCMbITAHUN N HE 06A3aTenbHO NPU NepBou nogadve anekrponutanma Ha UTC.

[lnkoBoe 3HauveHne ToKa Ha Bbixoae VI moxer 3aBucetb o1 xapaktepuctuk kak camoro I, Ttak u cuctemsbl
SNEKTPOCHADXEeHUs1 MepemMeHHOro Toka, K kKotopow nogkrnodeH Wl

A1 TpeboBaHMA K NTMKOBOMY 3Ha4Y€HMUIO Harpy3o4vHoro Toka Ul

MicnbiTatenbHbIM reHepaTop 4oMmkeH MMeTb BO3MOXHOCTbL nogaBaTtb Ha TC Harpy3o4dHbIM TOK, MWHMUMarbHbIE
NMUKOBbIE 3HAYEHUA KOTOPOro ycrtaHoBneHbl B Tabnuue A.1.

Tabnuua A.1— MunHumanbHble MUKOBbIE 3HAYEHUA HArpy304HOro TOKa

HomMmunHanbHbIN TOK, notpedbnaembin ATC MuHMMansHOE nNUKOBOE 3HaYeHWe HarpysodHoro toka Ul
16— 50 A 500 A
50,1 — 100 A 1000 A
bonee 100 A MuHMManbHOE NUKOBOE 3HAYEHWE Harpy304YHOro TOKA HE OOMMKHO OblThb

meHee 1000 A m ObiTb gocTaTtoudHbIM AN noagepXaHusa B npeaenax
+10 % Tpebyemoro saHavYeHUs1 HanpsPKeHUs BO BPEMS MAKCUMAanbHOMO Nu-
KOBOro HarpysodHoro toka MITC. CpegHekBagpaTtnyveckoe 3Ha4YeHne Hanps-
XEHUA N3MEPAIOT ¢ OODHOBNEHNEM Pe3ynbTaToB UamepeHust kaxaole 0,5
nepnoaa B COOTBETCTBUN C [4 ]

A.2 N3amepeHne nNMKoOBOro 3Ha4YeHUs HarpysodvHoro toka Ul

[Tpumep cxembl 4N N3MepPEeHns NUKOBOIo 3HaveHus HarpysodHoro toka VI npueeaeH Ha pucyHke A.1. Vcnonb3o-
BaHWE BbINPSAMUTENBHONO MocTa genaet Heobsa3aTenbHbIM U3MEHEHNE NONAPHOCTU BbINPAMUTENA ANA UCNbITAHUNA NPU
daszosom yrne 270° no cpaBHeHnto ¢ 90°. BeinpamMuntenb 4OIMKEH BblAEPXKUBATL TOK, MO KPaAMHEN Mepe, BABOE NPEeBbI-
WAKLWUA NUKOBOE 3Ha4YeHne Harpy3odvHoro toka I ¢ tem, 4tobbl obecneyvnTb COOTBETCTBYIOLWMK 3anac HAOEXHOCTU
PYHKUNOHNPOBAHUA.

INEKTPONUTUYECKNA KoHaeHcaTop emkocTbio 1700 mk®  pgormkeH umetb gonyck + 20 %. 2KenatenbHo, 4ToObI
ero HanpsekeHmne Ha 15 % — 20 % npeBbiwano nMkoBoe 3HAYeHUE HOMWHANBHOIO HanpsiXXeHnss B NUTAaloLWMX NMpoBO-
nax, 1.e. 6b1no He meHee 400 B ans cetn nutanua 220 — 240 B. KoHaeHcaTop AOIMKEH BblAEPKXMBATL TOK, NPEBbILLA-
IOWMK, NO KPAUHEW Mepe, BABOE NUKOBOE 3HadeHue Toka I ¢ tem, 4Tobbl 0becneuntb HEODXOAUMYIO HAAEXHOCTb
PYHKUMOHNpOBaHNA. KoHOeHcaTop AOJIKEH UMETb, NO BO3MOXHOCTU, HU3KOE 3KBUBANEHTHOE NnocrnegoBartefibHOe COor-
potuBneHne Ha vactotax 100 'u m 20 kl'u, He npeBbilWawee Ha 0benx yactotax 0,1 Om.

[TOCKONBKY W3MEPEHNE MUKOBOIO 3HAYEHUST HANPY304YHOINo TOKA [AOMMKHO OblThb NPOBEAEHO C pa3psKEHHbIM
koHaeHcaTopom 1700 mk®P, napannenbHO emMy MOA4COEAUHAIOT PE3NCTop, NPUYEM UWHTEpPBAan BPEMEHU MexXAay nu3me-
PEHUSIMN OOJHKEH B HECKONbKO pa3 npeBbilaTtb NOCTOsIHHYIO BpemeHn (RC). C pesunctopom conpoTtuereHnem 10 kOm
NOCTOSAHHAA BPEeMeHU AomkHa bbiTb 17 € M MHTEpBan Mexay namepeHussMmn aomkeH beitb o1 1,5 4o 2 muH. Ecnn
Heobxoanmbl Bonee KOPOTKME MHTEpPBanbl BPEMEHU MeXAYy U3MEPEHUSAMMU MUKOBOIO 3HAYEHUSI HArNPYy304YHOIo TOKA,
cneayeT NpUMeHATb HU3KOOMHbIE pe3ncTopbl, Hanpumep conpotueneHnem 100 Owm.

TOKOCBHEMHUK JOMKEH BblAEPXXUBATb NMOMNHbLIW NMUKOBLIM TOK VI B TeYeHne ogHon YeTBepTn nepuoga 0Oe3 Hachbl-

LLLEHUS.

MicnbiTanna cneayeT npoBoauTb nocpeactBoM nepekntodennsa Boixoga WUl o1 0% U+ go 100 % UT npu paso-
BbIX yrnax 90° n 270° ¢ tem, 4T0ObI O6ECneuYnTb U3MEPEHNE NMUKOBOIO 3HAYEHNST HArpy304HOro ToKa Ans obenx nonsp-
HOCTEMWN.

G — UCMbITATENBHBLIM FEHEPATOP MNPOBANIOB HANPSXXEHUSA
¢ nepeknmnodeHmnem npu 90° n 270°, T— TOKOCBHEMHUK,;
B - BbINPAMUTENBbHBIN MOCT, R — pPe3ncTtop ConpoTUBNEHNEM
He bonee 10 KOmM un He meHee 100 Om; C — BNEKTPONUTNYEC-
K KoHgeHcatop emkocTteto 1700 mk® £ 20 %

PucyHok A.1— Cxema namepeHus MnMKoBOro 3Ha4YeHus
Harpy3odHoro Toka W
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[MpnnoxeHne b
(cnpaBo4HOe€)

Knacchbl QHEWPOMBFHMTHOﬁ 0OCTAaHOBKI

B cootBetctBUM ¢ FOCT P 51317.2.4 onpepeneHbl cneayrowme Knaccbol 3NeKTpoMarHnTHOW 0BCTaHOBKN:

- knacc 1.

[laHHbIN KNacc NPUMEHSAETCH K 3NEeKTPOMarHMTHOM 0B6CTaHOBKE B 3alUMLLEHHbIX CUCTEMAX 3NEKTPOCHADXEeHNA U
XapaKTepu3yeTcs YPOBHSIMU 3NEKTPOMArHUTHOW COBMECTUMOCTM DONee HU3KNMMK, YEM YPOBHU 3NEKTPOMArHUTHON CO-
BMECTUMOCTU B CUCTEMAX BNEKTPOCcHaADXeHna oblero HasHavyeHnsa. Knacc 1 anekrpomMarHnTHOW 0bCTAaHOBKUM COOTBET-
CTBYET NpumeHeHuto TC, BOCNPUUMUMNBLIX K MOMEXaM B NMUTAIOWEN CETU, HANPUMEP KOHTPONbHO-N3MEPUTENBHOIO Nabo-

PaTOpPHOIo O60py,D,OBaHHFI, OTAellbHbIX CPeACTB YIpaBJieHNA TEeEXHOJTONTMYECKMMU rpouecCaMnm U 3allinTbl, CPeactB Bbl-
YNCITNTENBHON TEXHUKN HEKOTOPLIX BUAOB U T.4.

[Tpnmeyvanune— Knacc 1 anekrpoMarHMTHOM 06CTaHOBKU OObIMHO COOTBETCTBYET NpuMeHerHuto TC, Tpebytowmx

3aWNTbI OT NOMEX C NOMOLWLID cucTem becnepebonHoro nutanua (Cbll), huneTpos nnmn ycTponcTs nogaBneHus1 CETEBbLIX
NOMEX;

- KJacc 2.

HaHHbIn  Knacc 06bIMHO NPUMEHSETCH K 3NEKTPOMArHMTHOWM OOCTAHOBKE B TOYKaxX OOWEro NpuUcoeguHEHna W
TOYKaxX BHYTPEHHEro NpUcoeguHeEHnsa ans npoMbliWNeHHbIX yenosun akecnnyataumm TC. YpOBHU 3MEKTPOMarHUTHOU CO-
BMECTUMOCTHU AaHHOIO Kracca MAEHTUYHbI YPOBHAM CUCTEM 3NEKTPOCHabXeHnsa obuwero HasznaveHunst. [loatomy TC,
npeaHasHavYeHHble ANA NOAKMIOYEHUS K 3NEKTPUYECKUM CETAM OOLLEro HaAa3HAYEHUS, MOIryT NPUMEHATBCH B YCIOBUSX
OAHHOIO Knacca npOMbIWNEHHOW 3NEKTPOMArHUTHONM OBCTaHOBKY;

- Knacc 3.

[daHHbIN  Knacc 3NeKTPOMarHUMTHOM ODCTAHOBKU MNMPUMEHSIETCH TONBbKO K TOYKaM BHYTPEHHENO NPUCOEaNHEHUS B
NPOMbIWNEHHBIX ycnoBusax akcnnyatauun TC. Knacc 3 anekTpomMarHuTHON o6CTaHOBKM MMeeT Bornee BbICOKUE YPOBHM
3MEKTPOMarHUTHON COBMECTUMOCTU, YHEM YPOBHW AOns Knacca 2 B OTHOWEHUWN 3MEKTPOMAarHUTHbIX NOMEX HEKOTOPbIX
BUOOB. JNeKTpoOMarHuTHas obcTtaHoBKa AOJKHA DObiTb OTHECEHA K Kraccy 3 B chnydae, ecnv umeeTr Mecto noboe um3
CregyoLwmx yCroBun:

- NMuTaHne BoNbLIEN YacTU HArpy3ku OCYLLECTBNAETCH 4epe3 npeobpasoBarTenu;

- UCMOSIb3YETCH INEKTPOCBApPOYHOE 000pyaOBaHUE;

- UMEIOT MECTO YacTble NYCKW anekTpoasuratenen 60nbWon MOWHOCTWH;

- UMEIOT MECTO PEe3KNe U3MEHEHNS HArpy30K B 3MNEKTPUYECKUX CETHX.

[TpumevaHwus

1 Tpn HOYHKUMOHUPOBAHNM HEKOTOPLIX 0Opa3uoB NMPOMbIWIIEHHOIO 060pYAOBaAHUS, HAMPUMEP AYroBbIX NEYeEn WU
MOLLHLIX npeobpasoBaTenen ¢ NMTAaHUEM OT OTAENBLHOro uaepa, 4acto co3garTcsd NOMEXU, MPEBLIWAKLWME YPOBHWU,
COOTBETCTBYIOLWME Krnaccy 3 (KeCcTkast anekTpoMmarHnTHasa obcrtaHoBka). B Takmx cneumnanbHbIX CryYasix YPOBHU 3NEKTPO-
MarHUTHOW COBMECTUMOCTU AOIMKHbI ObITb COrMacoBaHbl Mexay U3rotoputenem n nonb3opartenem TC.

2 Knacc a3nekTpoMarHUTHOWM ODCTAHOBKM AN HOBbLIX MPOMBILLIIEHHBIX NPeAnpUATUA UMM MOAEPHU3ALUN CYLLLE-

CTBYKOWNX HE MOXeEeT BbITh oripegersieH 3apaHee n QOJIXKeH yHYNTbIBATb XapPaKTepPUCTUKU TNPUMEHAEMBbIX TC n TexHonorm-
HEeCKNX TMpouecCoB.
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[MpnnoxeHvne B
(cnpaBo4HOe)

BekTopbl HanpsaXeHUW NPU UCMNbLITAHUAX TpeXda3HbIX CUCTEM

[‘padbunkn, ypaBHeHUs U Tabnuubl, NPUBEAEHHLIE B HACTOSIWEM MPUIOXEHUWN, NpeanonararT 3MeKTPUYECKYIo
CUMMETPUID PAa3HbIX MPOBOAHUKOB TPeXdasHOU CUCTEMbI OTHOCUTEINBHO HENTPANBHONO NPOBOAHUKA. NS ucnbiTaHUK
HECUMMETPUYHBLIX TPEXMPAasHbIX CUCTEM HEOBXO0AMMO cO3aaBaTb PAa3NUYHbIE BEKTOPblI HANPSIKEHWUS.

B.1 BekTOopbl HanpsXxXeHUN nNpu npoBanax HanpsaxeHusa «daza — HenTpanb»

[TpoBanbl HaNpskKeHUs OOMKHbl ObiTh CO34aHbl B K&XAOM U3 HanNpsbkeHun «dasa — HeuTpanb» Mo OTAenNb-
HOocTK (cm. 8.2.1). Tpumep yctpouctea VI, hopmupylowero npoearnb! HanpskeHust, npueeaeH Ha pucyHke [.1. [lpw
npumeHeHnn padHoro Wl B COOTBETCTBMM C PUCYHKOM [.20) BEKTOPbl HaNPsKEHMW 3NEKTPONUTAHUS Npu nposane
HaMPsPKEHNU «hasa — HeuTpanb» MoKasaHbl Ha pucyHke B.1.

[2

100 % N -:. A L1

100 % 100 %
100 %

L3

L1, L2, L3 — pasHble npoBoaa; N — HenTpanbHbIV NpoBoa;, P — HanpsXXeHue npu nposane «gasa — HeUTtpanb», BblPaXeHHOEe
B N0NSAX HOMWHAIbHOIO HanpsikeHnsa «gasa — Heutparnb» (cm. 3.4);, U, ,, — HanpsxeHne ot L1 K L2, BbipaXXeHHoe B J0NsX
HOMWHAIbHOIO HanpskeHus «gasa — asa»; o — yrosn mMexay HanpsbkeHuem U, ., W HanpsbkeHuem ot L1 k N
(«pasa — HeuTpanb») Npy NPoBane HanpsXeHUs

PucyHok B.1 — BekTopbl HanpsikeHun npuv npoBane HanpsbkeHunsa «dasza — HenTparby

[na pacyeta saHaveHmm oo mn U, ,, (CM. pucyHok B.1) npuMeHsaoT cneayroume BbipaXeHus:

| sin(120°)
O = arcsin :
= B.1
\/1+ PZ _2P cos (120°) S
\/1+P2 — 2P cos(120°)
L2 = B ' (B.2)

[TpumedaHne— PyHKUMA arcsin SABMSAETCA MHOrNo3Ha4YHOU (Bcerga MMeroTcA ABa yrna, COOTBETCTBYHOLLME
OAHOMY N TOMY X€ 3HAYEHUIO aprymMeHTa) M No3ToMy Heobxoaumo NpaBuiibHO BblOpaTb KBAQpaHT.
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Tabnwuuya B.1— BenuninHbl BEKTOPOB HaNpsPKEHUW Mpw npoBanax HanpshkeHusa «dasza — HeuTpanb»
YpoOBEeHb UCTIbI- BennunHa Bektopa HanpsbkeHus, % U,/ gasoBbiv yron,... °
TAdTEeJIbHOIO
HaNpPsAXeHWs, U {] U U U U
% Uy | MecTo [1-L2 1243 1341 L1-N [2-N [3-N
nogadn npoedasia
100 % 100 % /150° 100 % / 270° 100 % / 30° 100 % / 0° 100 % / 120° | 100 % / 240°
(npoBarn
OTCYTCTBYET)
80 % / L1-N 90 % / 146° 100 % / 270° 90 % /34° 80 % / 0° 100 % /120° 100 % / 240°
80 % / L2-N 90 % / 154° 90 % / 266° 100 % / 30° 100 % / 0° 80 % / 120° 100 % / 240°
80 % / L3-N 100 % /150° 90 % / 274° 90 % / 26° 100 % / 0° 100 % /120° 80 % / 240°
70 % / L1-N 85 % /144° 100 % / 270° 85 % / 36° 70 % /0° 100 % / 120° | 100 % / 240°
70 % / L2-N 85 % /156° 85 % / 264° 100 % / 30 100 % / 0° 70 % / 120° 100 % / 240°
70 % / L3-N 100 % / 150° 85 % [/ 276° 85 % [ 24° 100 % / 0° 100 % / 120° 70 % / 240°
40 % / L1-N 72 % [ 136° 100 % / 270° 72 % [44° 40 % / 0° 100 % / 120° | 100 % / 240°
40 % / L2-N 72 %/ 164° 72 % [ 256° 100 % / 30° 100 % / 0° 40 % /1 120° 100 % / 240°
40 % / L3-N 100 % / 150° 72 % [ 284° 72 % [ 16° 100 % / 0° 100 % / 120° 40 % / 240°
[MTpwnmedyaHwne-— VcnbiTatenbHoe HanpsbkeHne 100 % U, npeacraensaet cobon HanpspkeHne npw
OTCYyTCTBMM npoBana. HanpspkeHne «asza — dasa» npu oTCyTCTBUM NpoBana B ﬁ NPEBbLILLAET HaNPsiXeHue
«hasa — HenTpanb» Npu OTCYTCTBUM MnpoBana.

B.2 BekTopbl HanpsixeHMN Npy npoBanax HanpshxeHua «dasa — dasa»: gonyctumbin metoa 1

B Tpexda3sHbiXx cuctemax npoBanbl HanpsikeHust AOOJBKHbl ObiTb  CO34aHbl B K&XXAOM N3 HarnpshKeHun
«haza — daza» no otaenbHocTU (cm. 8.2.1). BekTopbl HANPsSPKEHUN 3MEKTPONUTAHNSA, NOKa3aHHbIE HA pUcyHKe B.2,
NNMIOCTPUPYIOT NMPUMEHEHNE OONYCTUMOro Mmetoga 1 co3gaHmsa NPoBaroB HanpsbkeHus «dasa — dasa» B Tpexgas-
HbIX cuctemax (cm. 8.2.1). WI npoBanoB HanpsixeHust OyaeT co3gaBaTb BEKTOPbl HANPSIXKEHUA, MOKA3aHHbIE Ha
PUCYHKe B.2, eCnn NpUMEHSIETCS, KakK MoKasaHO Ha pucyHke [.2a).

12
P\

100 %

Ur1-N 1-F,
30°

ol
100 % V) A AN L1
Upa_ ;1
100 %
100 %

L3

L1, L2, L3 — hasHble npoBoaa; N — HenTpanbHbIN NPoBoa,; P — HanpsxXeHue npu npoane «gasa — dpasa», BbIPaXXeHHOE B 0NAX
HOMWHaNbBHOrO HanpsXXeHws «gasa — asa» (cm. 3.4), U,, , — HanpskeHmne ot L1 Kk N (npy Hann4mm HeNTpanbHOro npoBoAHUKA),
Bblpa)>X€HHOE B 011X HOMUHANbHOIO HanpskeHust «asa — Heutpanb»; U, ,,, — HanpshkeHmne ot L3 K L1, BbipaXXeHHoe B J0SIAX
HOMWHanNbHOTO HanpshkeHWsa «@asa — asa»; o — yrosl Mexay HanpsbkeHuem U, . . (Mpn OTCYTCTBUMM MpoBaria HanpsikeHus) w
HanpspkeHuem U, ,_,, NpY NpoBane HanpskeHus; 6 — ¢pasoBbIn yron Hanpsxkedns U, ., . Npy npoBane HanpskeHns

PUCYHOK B.2 — BekTopbl HanpskeHun npu npoBane HanpsxkeHnsa «asa — dasay. gonyctumbivi metog
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Ona pacyeta aHavenmn U, ., o, U, 5, ., 6 (CM. pucyHoK B.2) NpumMeHsIoT cneayoume BblipaXKeHns:

Uj 1y = v 1+3P2 — 243 Pcos (30°) : (B.3)
P /3 sin (30°
o = 120° - arcsin ( T ( )) ; (B.4)
[1-N

1+ U2y —2U, 4. 00s (ot +120°) (B.5)

Upz.p1 = 7 ? '

U, 1 Sin (a+120°)

0 = 60° — arcsin St ; (B.6)

V3 Ur3-11

[TpumedaHne— PyHKUMA arcsin SABMSAETCA MHOrNo3Ha4YHOU (BCcerga MMeroTcs ABa yrna, COOTBETCTBYHOLLME
OAHOMY N TOMY X€ 3HAYEHUIO aprymMmeHTa) M No3ToMy Heobxoaumo NpaBuiibHO BblOpaTh KBAQpaHT.

Tadbnuuya B.2— BennumHbl BEKTOPOB HaMpPsKEHUW NpU NpoBanax HanpshxkeHus «dasa — dasa». AonycTUMbINA
meToq 1
YpOBEHb UCTbI- BennunHa BekTopa Hanpsbkenus, % U;/ ¢asoBbiv yron,... °
TATEJIbHOIO
;}a TJD:;KEZS?(; U142 Upo43 Uia1 Uiy Upo.n Upa.y
nogadn rnpoeasa
100 % 100 % / 150° | 100 % / 270° 100 % / 30° 100 % / 0° 100 % / 120° 100 % / 240°
(npoBarn
OTCYTCTBYET)
80 % / L1-L2 80 % / 150° 100 % / 270° 92 % /41° 72 % [ 14° 100 % 7/ 120° 100 % / 240°
80% / L2-L3 92 % / 161° 80 % / 270° 100 % / 30° 100 % / 0° 72 % [ 134° 100 % / 240°
80% / L3-L1 100 % /150° 92 % /1 281° 88 % / 30° 100 % / 0° 100 % / 120° 72 % [ 254°
0% / L1-L2 70 % / 150° 100 % / 270° 89 % /47° 61 % / 25° 100 % / 120° 100 % / 240°
0% / L2-L3 89 % / 167° 70 % 1 270° 100 % / 30° 100 % / 0° 61 % / 145° 100 % / 240°
70% / L3-L1 100 % / 150° 89 % [/ 287° 85 % [ 24° 100 % / 0° 100 % / 120° 61 % / 265°
40% / L1-L2 40 % / 150° 100 % / 270° 87 % /67° 53 % [ 79° 100 % / 120° 100 % / 240°
40% / L2-L3 87 % / 187° 49 % [ 270° 100 % / 30° 100 % / 0° 53 % / 199° 100 % / 240°
40% / L3-L1 100 % / 150° 87 % [/ 307° 40 % / 30° 100 % / 0° 100 % / 120° 53 % / 319°
[TpyumedvyaHMs
1 McnbiTatenbHoe HanpskeHne100 % U, npeactaensaet cobou HanpsbkeHme npu  OTCYTCTBMM  MpoBana.
HanpsokeHne «aza — asa» npu OTCYTCTBUMM NpoBana B \/? NPEBbLILLAET HanpskeHune «dasa — HenTparnby
npu OTCYTCTBMM MpoBana.
2 [lpyBegeHHble B HacTosilwen Tabnuue HanpsbkeHus «asza — HeuTpanb» U PasoBble yINbl UCMOMb3YIOT
TONbKO B TpexdasHbIX CUCTEMAaX C HeuTpanbHbiM NpoBogom. Ana cunctem 6€3 HEenTpanbHOMo NPoBoAa  KOMNMOHKM
HaNPsPKEHUN «dpa3za — HeuTpalnb» HE YyYUTbIBAIOT.

B.3 Bektopbl HanpsXeHUN Npu npoBanax HanpsXxeHuna «gasa — casa»: gonycTtumMbin Meton 2

B TpexdasHbix cuctemax npoBarnbl HANPSKEHUA OOMKHbI ObiTb CO30aHbl B KaXAOM W3 HANpskeHun «dasza —
dasza» no otaenbHOCTU (cMm. 8.2.1). BekTopbl HANPSXKEHUN 3NEKTPONUTAHUSA, NOKA3aHHbIE HA PUCYHKe B.3, wnnnwoctpu-
PYIOT MPUMEHEHNE OONYCTUMOro MeToga 2 co3gaHuns nNpoBarnoB HanpsXeHusa «dasa — dasa» B TpexdasHbIX CUCTE-
max (cm. 8.2.1). VIl npoBanoB HaNpspkeHus, NpeacTaBneHHbIn HA pUCYHKe [.3, MOXeT ObiTb NMPUMEHEH Ans reHepaynu
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BEKTOPOB HalpsPKeHUsl, NOKas3aHHbIX Ha pucyHke B.3. BekTopbl HanpsikeHun no pucyHky B.3 B Bonblien
CTEMNEHN MNPeaAcTaBnsAlOT pearnbHble MNpoBanbl HAMNPSXXEHUS B 3NEKTPUHECKUX CETAX, YEM BEKTOPbLI, MOKA3aHHblE HAa
pucyHke B.2.

L3

L1, L2, L3 — hasHble npoBoaa; N — HenTpanbHbIM NPoBoa,; P — HanpsxeHue npu npoeane «gasa — dpasa», BbIPaXXEeHHOE B A0NAX
HOMWHaNbBLHOrO HanpskeHusa «gasa — gasa» (cm. 3.4); U,, , — HanpskeHmne ot L1 kK N (Nnpy Hann4mm HenTpanbHOro npoBoAHWUKA),
BbIDAXXEHHOE B 055X HOMUHANbHOTO HanpskeHus «gasa — Hentpanb»; U, , . — HanpsbkeHue ot L3 K L1, BblpaXeHHOe B A0NAX
HOMWHaNbLHOTO HanpskeHua «gasa — gasa»; o — yron mexay HanpsbkeHnem U, . . (Mpy OTCYTCTBUX NpoBana HanpskeHus) v
HanpspkeHnem U, ., NpU nNpoBane HanpspkeHusa, B — yron mexgy HanpspkeHuem U, . (B OTCYTCTBMM MNpoBana HanpshkeHusa) w
HanpsbkeHnem U, ,_, Npy NpoBane HanpsikeHusi; 0 — pasoBbIn yronl HanpsbkeHua U, , . Npy npoBarne HanpskeHns

PucyHok B.3 — BekTopbl HanpskeHun npu npoBarne HanpsbkeHusa «dasa — dasar». gonycimmbein MeToq 2

Ona pacuyeta sHaveHun U, n, U pp @, B, U510, U5 2, 0 (CM. pycyHOK B.3) NpuMeHAoT cneaytowme BblpaXKeHus:

f

2
Uiy =U o :\ 1+(\/§ (1 ;P)) ~ 243 (1 ;P) cos (30°) ; (B.7)

N ;P) sin (30°)

o = arcsin ¥ ; (B.8)
[1-N
B=120°—q; (B.9)
J 1+ U2,y —2U, 1. 008 (120° + 1)
Upz.ny = Upo3 = \E : (B.10)
U, 4.n Sin (120° + o)
0 = 60° — arcsin \/ Sl (B.11)

V3U, 3.1

[TpumedaHne— PyHKUMA arcsin sABNSAETCA MHOMo3Ha4YHOM (Bcerga MMerTCs ABa yrna, COOTBETCTBYHOLLME
OAHOMY U TOMY XK€ 3HAYEHUIO apryMeHTa) u Mno3ToMy Heobxoammo npasBuibHO BbIBpaTh KBAAPAHT
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Tabnwunua B.3— BennunHbl BEKTOPOB HAaMNpPsBKEHUN MPU NpoBanax Hanpsxenus «dasa — dasa»:. AonycTUMbINA
metToa 2

YpOBEHb UCTIbI- BernvunHa BekTopa HanpsbkeHusi, % U;/ ¢asoBbin yron,... ”
TAdTEeNnbHOro
HAMNpHXeHnA, lJ U lJ U U U
% Uy | MecTo [1-L2 [2-13 [3-L1 L1-N L2-N £3-N
nogavn nNpoeara
100 % 100 % / 150° 100 % / 270° 100 % / 30° 100 % 0° 100 % 7/ 120° | 100 % /7 240°
(npoBar
OTCYTCTBYET)
80 %/ L1-L2 80 % / 150° 95 % / 265° 95 % / 35° 85 % /6 ° 85 % /1 114° 100 % / 240°
80 % / L2-L3 95 % / 155° 80 % / 270° 95 % [ 25° 100 % / 0° 85 % / 126° 85 % [ 234°
80 % / L3-L1 95 % / 145° 95 % /1 275° 80 % / 30° 85 % / -6° 100 % / 120° 85 % / 246°
70 % [ L1-L2 70 % / 150° 93 % / 262° 93 % / 38° 79 % /10° 79 % /110° 100 % / 240°
70 % / L2-L3 93 % / 158° 70 % 1 270° 93 % [ 22° 100 % / 0° 79 % /1 130° 79 % 1 230°
70 % [/ L3-L"1 93 % /142° 93 % / 278° 70 % / 30° 79 % /-10° 100 % / 120° 79 % [ 250°
40 % / L1-L2Z 40 % / 150° 89 % [/ 253° 89 % /47° 61 % / 25° 61 % / 95° 100 % / 240°
40 % / L2-L3 89 % / 167° 40 % 1 270° 89 % /13° 100 % / 0° 61 % / 145° 61 % / 215°
40 % / L3-L1 89 % /133° 89 % [/ 287° 40 % / 30° 61 % /-25° 100 % / 120° 61 % / 265°
[TpumevaHwus
1 NcnbitatenbHoe Hanpsixkenne100 % U, npeacraBnsaetr cobon HanpsikeHne rnpu OTCYTCTBUM NpoBana.
HanpsikeHne «@asa — gpasa» npu OTCYyTCTBUM NpoBasa B J3 NPeBbILLAET HANpPsHKeHne «dasa — HenTpanb» npwu
OTCYTCTBMM MnpoBana.
2 [lpuBeaeHHble B HacToOAWEN Tabnuue HanpsbkeHus «dasa — HeuTpanb» U PasoBble YINbl UCMONb3YIOT
TONbKO B TpexdasHbIX cuctemax ¢ HeuTpanbHbiM nposogom. [Ansa cuctem 6e3 HenTpanbHOro NPOoBOAA  KOJIOHKW
HaNPsKEHNN «pasa — HenTparib» HE yYUTbIBaloT.
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MpunoxeHne I'
(cnpaBo4HOe€)

UcnbiTaTenbHoe OGOPYHOBEHME

B.1 lNpumepbl cnbiTaTenbHbIX FreHEPaTopoB U 0b6opyaoBaHnA

BO3MOXHbIe CXEeMbl UCMbITATENBHOIO 060OpPyaAOBaHUA AONS  MOAENUPOBAHUA 3NEKTPONUTAHUA MPUBEAEHbI HA
pucyHkax [ .1 n [.2.

Ha pucyHke [.1 npuBegeH npumep yctpouctea VI ¢ ncnonb3oBaHMEM PErynupyemoro TpaHcgopmartopa, B
KOTOPOM MpoOBanbl HANPSXKEHUS UMUTUPYIOTCA MONepemMeHHON KoMMyTaumen nepeknodarenen 1 un 2. 9Ty gBa nepe-
KIroYaTens HUKOrga He 3aMblKaroTCs B OQHO U TO Xe BPEMS; MPY 3TOM AOMNyCKaeTCAa HaxXoXOAEeHWe ABYX Nnepeknovareneun
B OTKPbITOM COCTOSIHUK B TedeHne He bonee 100 mke. JormkHa 6biTb NpeaycMoTpeEHa BO3MOXHOCTb BKITIOYATb U OTKITHO-
YaTb NEPEKNYATENN NPU PasHbIX 3HAYEHUAX ha3oBoro yrna. CoBpemMeHHble NONynpoBOAHUKOBLIE NPUBOPLI COOTBET-
CTBYIOT 3TUM TpeboBaHUAM, TOrga Kak UCNonb3yemMble paHee TUPUCTOPbLI U TPUAKCbl, MOIyT OTKPbIBATLCH TOMBKO BO
BPEMSA Nepexoga HanpshKeHnst Yepes3 Hylb.

B ucnbeiTatenbHbIX reHepaTopax BMECTO PEerynmpyembiX TpaHCOPMaTOpPOB U NnepekroyaTterien Moryt Ucnosb3o-
BaTbCHA reHepaTopbl rapMOHUYECKNX CUTHAnNMoB v ycunutenn mowHoctn. [lpumep yctpouctea I ¢ ncnonb3oBaHneEM
reHepartopa CUrHanoB W ycunutens MowHocTtv npueegeH Ha pucyHke [.3. WI ¢ mcnonb3oBaHmem reHepartopa
CUrHaNoOB W YyCUINMUTENSA MOLLHOCTU MO3BONSAET TakkKe NpoBoauTb ucnbeitaHna 1C npn nameHeHun 4actoTbl U TAPMOHNYEC-
KOro coctaBa HaNpPsbKeHUs! 3NEKTPONUTaHUAL.

MMobon wmn3 atnx Bumgos VI mMoOXeT MCcnonb3oBaTbCA NPU UCNbITAHUAX O0gHOMAa3HbIX N TpexdasHbix TC
(Hanpumep, nogkodaa U, cxema koToporo npueegeHa Ha pucyHke [.1, mexay AByMA asamun, Kak NnokasaHo Ha
pucyHke [.2).

| —
' 1
dasHbit |
@ ®
NpoBOL4, I
| o
| 80 %
|
| 70 % 7
c | .
b 40 % UamepuTtensHoe
I TpaHchopmaTop
da3HbIM NpoBOLa |
(MNt HEWTPanksHLIK NpoBoAa ~
NPU UCTIBITaHUNA |
«pasa - HehTpanb») |
_— e ——_— e ————————— -

1, 2 —NOonNepemMeHHO KOMMYTUPYEMBbIE NepeKnodvarenn

PucyHok [.1 — Tpumep yctponctea Al ana veneitannym npyv BO3geNCTBUN MNPOBanos
N KPATKOBPEMEHHbLIX MPEPbIBAHUN HaMNpPsXXeHUs1 C UCMONb30BAHNEM PENYININPYEMOro
TpaHcopMmaTopa W MepekrovaTenen
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r ]
1O |
o Ar
[ 2€ ,
L .
[ 3C
[1poBanbl HaNpsmMKeHus [MpoBanbl HaNpsaXeHUsA
L1-L2 L1 - HenTpanb

[1poBanbl HanpsaXeHUs
[2-13 L2 - HeNTpanb

[MpoBanbl HaNpPsHKeHUs [MpoBanbl HanpsXeHus
L3-L1 L3 - HeWTpanb
a) Cosgadne nNpoBanoB HanpsXXeHUS ©) CoszgaHne NpoBanoB HanpPsXXeHUS
«pasza — ¢asza» «asza — HeuTpanb»

L1, L2, L3 — asHble npoBoaa; N — HenTpanbHbIV NpoBoag

PucyHok [ .2 — lNpumeHenne Wl npyuBegeHHoOro Ha pucyHke [ .1, ans cosga-
HUS1 BEKTOPOB HAaNPsPKEHUS 3SMEKTPONUTAHNA MPU UCTIbITAHUAX TpeXdasHbIX
cuctem (gonyctumbin metog 1) (cm. pucyHkn 36), B), B.1, B.2)

PazHbIN
npoeoa

Cetb TpexchasHbli NameputenbHoe
ANEKTPONMUTaHKA rfﬂiﬂi?ap VCUNUTEnb o60pyaoBaHKUE
MOLLIHOCTHU

HelTpanbHbI
npoBoA

PucyHok [ .3 — [lpumep yetpouctea Al ansa neneitTaHum TpexgasHbiX CUCTEM MNPU BO34EN-

CTBMM MPOBAanoB, KPAaTKOBPEMEHHbIX NPEPbIBAHUN U U3MEHEHUN HaMPsKEHNSA C WUCMONb-

30BaHWEM reHepartopa CUrHarioe U yCcurintTesnnd mowHOCTH
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MpunoxeHne O
(cnpaBo4HoOe)

CBeleHUA 0 COOTBETCTBUU CCbINMOYHbIX MEeXAYHAPOAHbLIX CTAHOAPTOB
HAUlAMOHalIbHbIM CTAHOAPTaM Poccunuckoun CDep,epauM U ACNOJNIb30BaHHbLIM B HACTOALWLEeM CTaHAapTe

Tabnuuya 1.1

B KaYecCTBe HOPMAaTUBHbIX CCbIJ10K

Obo3HavYeHne CChINOYHOro Haumo-
HanNbLHOro crtaHgapta Poccumnckou
benepauunu

O603Ha4YeHne N HaMMEHOBaHWNE CChIJNTOYHOrO MEXAYHapOoaHOro craHaapTta
N yCrioBHoe 0D03Ha4YeHne ero COOTBETCTBUA CCbINMOYHOMY
HAaUMOHANbHOMY CTaHOapTY

[OCT P 8.568—97

[OCT P 51317.2.4—2000
(MOK 61000-2-4—94)

MOK 61000-2-4:2002 «3nekTpomarHmtHass coBmectumocte (OMC) —
YacTb 2: SnekTpomarintHasa obctaHoBka — Pasaen 4: YpOBHU 3NeKTPOMarHuT-
HOW COBMECTUMOCTM Ha MNPOMBbIWIIEHHbIX NPeanpuUATUAX a1 HU3KO4YaCTOTHbIX
KOHOYKTUBHBLIX nomex» (MOD)

[OCT P 51317.4.11—2007
(MOK 61000-4-11:2004)

M3K 61000-4-11:2004 «3nektpomarHntHaa coBmectumoctb (OMC) —
Yactb 4-11. MeTogpbl ncneitaHnm n namepeHnn — VicneltTaHna Ha yCTONYNBOCTL
K npoBarnam HarnpsXeHusl, KpaTKOBPEMEHHbIM TMpPePbIBAHUAM U U3MEHEHUSM
Hanpskennsa» (MOD)

[OCT P 51317.4.14—2000
(MOK 61000-4-14—99)

MOK 61000-4-14: 1999 «3nekTpomarHntHasa coBmectumocTtb (OMC) —
Yactb 4-14. MeTtoabl ncnbitaHnm u namepeHnn — KcnbitaHus Ha YCTONYNBOCTL
K konebanmam Hanpspkenusy (MOD)

[OCT 30372-95/ TOCT 50397-92

MOK 60050-161: 1990 «MexayHapoaHbIN 3NEKTPOTEXHUYECKUN CIIOBAPb —
[[naBa 161. QnekTpomarHntHasa copmectumocTb» (NEQ)

COOTBETCTBUA CTaHAAQPTOB.

[TpnmeyaHune— B HacTosiwem cTaHAapTe UCNONb3OBaHbl creaylwme yCenoBHble 0603HAYeHNs CTENEHU

MOD — moandunumnpoBaHHble CTAaHOAPThI;
NEQ — HeakBMBaneHTHblEe CTAHAApPThHI.
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1] MOK 107: 1998

[2] MOK 60050-161: 1990

[3] MOK 61000-2-8: 2002

[4] MOK 61000-4-30: 2003

OCT P 51317.4.34—2007

Bubnuorpacusn

ONEKTPOMArHMTHas COBMECTUMOCTb — PykoBoACTBO No paspabotke nybnukaumm M3K B
obnactn anekTpoMarHUTHOM COBMECTUMOCTU

MexayHapogHbin 3MeKTpoTeXHUYeCckun crnoeapb — [naea 161. 9nekTpomarHuTHasa COB-
MECTUMOCTb

InekTpomarHutHaa coBmecTumocTb (OMC) — YacTte 2-8. JOnekTpomarHmTHasa obcTa-
HOBKa — [1poBanbl U KpaTKOBPEMEHHbIE NPEPbIBAHUSA HanNpsPkeHnss B 0OLWeCTBEHHbIX
CUCTEMAX 3NEKTPOCHADXKEHUSA C Y4YETOM CTATUCTUYECKON 0BPaboTKM Pe3ynbTaToOB U3ME-
PEHUN

InekTpomMmarHnTHas coBmectumocTtb (OMC) — YacTb 4-30. TexHuka ucnbiTaHUKU U N3Me-
peHnn — MeToabl U3MepeHnn KavecTBa IMNeKTPUYECKOUN SHEPIUK
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YAK 621.396/.397.001.4:006.354 OKC 33.100 o002

KnioyeBsble crnoBa: anekTpoMarHUTHas COBMECTUMOCTb, HU3KOBOMbTHbIE pacnpeaennTerbHble anekTpudeckme
CeTU; TEXHMYECKME cpeacTBa CnoTpebnaembiM TokoM 6onee 16 A B oaHoM dpase; yCTONYMBOCTL K poBaniam,
KpaTKOBPEMEHHBIM NPEPbIBAHUAM U USMEHEHUAM HaNPsXKEHUs SNeKTponuTaHua; TpeboBaHUs, UCMbITaTENbHOE

obopyagoBaHue; MeTodbl UCMbITAHWUA
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