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Mpepucnosune

Llenn, ocHOBHble NpVHLMNbLI 1 06LMe npasuaa nNposBefeHnss paboT N0 MEeXrocyAapCTBEHHOW cTaHaap-
Tnsauuu yctanosneHbl FOCT 1.0 «MexrocygapcreeHHas cuctema ctaHgaptusaumn. OCHOBHbIE MOIOKEHUA»
n FOCT 1.2 «<MexrocygapcrseHHass cuctema crtaHgaptusaummn. CtaHaapTbl MeXrocyjapcTBeHHbIe, npasuna
N peKkoMeHJauun No MeXrocyfapCTBEeHHON cTaHjapTusauumn. MNpaeuna paspaboTkn, NPUHATUA, 06HOBNEHNSA
N OTMEHbI»

CsefieHusa o ctaHjaprte

1 MNOArOTOB/EH 3aKpbITbIM aKLMOHEPHbIM 06LLeCTBOM «HayuHO-ucnbITaTeNbHbll LeHTp «CAMTIC»
N TexHU4yeckuMm KoMuTeToM Mo ctaHgaptudaumm TK 30 «DnekTpomarHUTHas COBMECTUMOCTb TEXHUYECKUX
CpefcTB» Ha OCHOBE COOGCTBEHHOrO NepeBoja Ha PYCCKWIA A3bIK aHIN0A3bIYHON BepCcun CTaHAapTa, YKkasaHHo-
ro B NyHkTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHNUYECKOMY PerympoBaHuio U METPOorum

3 MPUHAT MexrocyfapCTBeHHbIM COBETOM MO cTaHgapTu3auuu, MeTponornv u ceptudukauun
(npotokon oT 29 dheBpansa 2016 r. No 85-11)

3a NpuHATME NporosiocoBasin:

KpaTHoe HauMeHOBaHWe CTpaHbl Kop ctpanbl no MK CokpalleHHOoe HaMMeHOBaHNe HalunoHaNbHOro opraHa
no MK<MCO 3186) 004-97 (UWCO 3166)004 - 97 no ctaHgaprtusayuu

ApmeHusa AM MwuH3akoHOMUKM Pecny6nunkn ApmeHns
Benapycb BY lFocctaHpapt Pecnybnukn benapycb
KasaxcTaH Kz lFoccranpapt Pecnybnukn KasaxcraH
Knprusmsa KG KbipreisctaHgapt
Poccus RU PoccraHgapt
TamKnknctaH TJ TapxukcraHgapT

4 Mpukasom PeaepanbHOro areHTCTBa No TEXHUYECKOMY perysimpoBaHuio U MeTposiornm ot 20 oKTa6ps
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MarHuTHas cosmectumocTb (AMC). YacTb 4-29. MeTofbl UCNbITaHUA U n3mepeHuii. VicnbiTaHna Ha ycToiun-
BOCTb K NpoBasiam HanpsxXeHns, KpaTtkoBPEMEHHbLIM MPepbIBAHUAM U U3MEHEHUAM HaNpsXXeHUsA Ha BXOLHOM
nopTe 3a/ieKTPONUTaHUsA NOCTOSAHHOrO Toka» [«Electromagnetic compatibility (EMC) — Part 4-29:Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations on d.c. input power port
immunity tests», IDT].

MexpayHapogaHblii ctaHgapT IEC 61000-4-29:2000 noarotoeneH MogkomuteToM 77A «HU3Ko4acTOTHbIE
3/1EKTPOMArHUTHblE ABNEHUA» TexHuyeckoro kommteta TK 77 IEC «9neKkTpomarHutHass COBMECTUMOCTb».
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HapoAHbIX CTaHAAapTOB COOTBETCTBYIOLWME UM MEXIoCyAapCTBEHHble CTaHA4apThl, CBEAEHUSA O KOTOPbIX Npu-
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WNHbopmauus o BBefeHUn B AeiicTBMe (MpekpalleHun AeiicTBMA) HacTosAWero ctaHgapra u usme-
HEHWUI K HeMY Ha TEPPUTOPUM yKa3aHHbIX Bbille rocyAaapcTB Ny6nMKyeTcs B ykasaTesnsxX HauuoHasIbHbIX
CTaHAapTOoB, N3aBaembiX B 3TUX rocyfapcreax, a Takxxe BceTu VIHTepHeT Ha caiilTax COOTBEeTCTBY-
IOLLMX HaLMOHa bHbIX OPraHoB N0 cTaHgapTusaunu.

B cnyyae nepecmoTpa, M3MEHEHUS UM OTMEHbl HACTOAL ero ctaHgapTa COOTBETCTBYHO W asa WH-
chopmauua 6yaeT onybnmkoBaHa Ha ouLUManbHOM NHTEpPHeT-caiTe MexrocyaapcTBEHHOro coseTa no
cTaHgapTusauum, MeTponornun n ceptTudnkaLmm B katanore «MexrocygapcrBeHHble cTaHgapThbl»

© CrtaHgapTuHdopM. opopmneHme. 2016, 2020

B Poccuiickoii ®eaepalun HaCTOSALIMIA CTaHAAPT He MOXET 6blTb MOMHOCTLIO UK
YyacTMYHO BOCMPOU3BEMEH, TUPaXMPOBaH M pacnpocTpaHeH B KauyecTBe OguLMasbHOTo
u3gaHust 6e3 paspelleHnss defepasibHOr0 areHTCTBa Mo TEXHUYECKOMY PerysimpoBaHuio 1
MeTpOonorum
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BeepeHne

CrtaHgapTbl cepun M3K 61000 ny6avkytloTCA OTAENbHLIMKU YacTAMU B COOTBETCTBUM CO ClefyloLlei
CTPYKTYpPOIA:

- yacTb 1. O6LWme NoNoXeHUs:

obuiee paccmoTpeHue {BBegeHNe, hyHAaMeHTanbHble NPUHLMNLI), OnpeaeneHns, TepMUHOIOMMA:

- YacTb 2. DfieKTpoMarHuTHas obcTaHoBKa:

onvcaHve 3NeKTPOMarHUTHON 06CTaHOBKW, KnaccugmKauus 3N1eKTPOMarHTHON 06CTaHOBKM, YPOBHU
3/1eKTPOMarHMTHOW COBMECTMMOCTH;

- yacTb 3. Hopmbl:

HOPMbI 3N1EKTPOMArHUTHOMW 3aMUCCUU, HOPMbI MOMEXOYCTOWUYMBOCTH (B TEX C/yYasx, KOrga OHW He siB-
NATCA NpPegMeToM PacCMOTPEHVS TEXHWYECKMMU koMuTeTamu, paspabaTbiBaloliMmMy CTaHAapTbl Ha Npo-
Aykuuio);

- YacTb 4. MeTofpbl UCMbITAHWIA N N3MEPEHNIA:

MeTOo/bl U3MEPEHWUIA, METOAbI UCTbITAHWIA;

- yYacTb 5. PyKkoBoAcCTBa Mo yCTaHOBKE 1 NOMeXONoAaBeHNIO:

pyKOBOACTBA N0 YCTAHOBKE, METOAbI U YCTPOCTBA NOMEXOMNOAABEHUS;

- yvacTb 6. Obwue cTaHAapThI:

- yacTb 9. Pa3sHoe.

Kaxgasa yacTb ganee noapasfensiertcs Ha HecKoNbKo YacTeid, Ny6ankKyeMbix B ka4ecTBe MeXayHapos-
HbIX CTAHAAPTOB UM TEXHNYECKNX TPEOOBaHWUIA, NN TEXHUYECKNX OTHETOB, HEKOTOPbIE U3 KOTOPbIX OblN yXe
onybsmkoBaHbl Kak pasgensbl. jpyrne 6yayT ony61mMkoBaHbl C ykasaHuem Homepa 4acTu, 3a KOTopbiM cnegyeT
necpuc, a 3aTem Homep pasgena (Hanpumep, IEC 61000-6-1).

HacTtoswas yacTb npeactaBnseT coboii MexayHapoAHbIli CTaHAAPT, KOTOPbIV ycTaHaBIMBaeT npouesay-
pbl MCMbITAHWA NPUMEHNTENBHO K MpoBasiaM HanpsXXeHusl, KPaTKOBPEMEHHbIM MPEPbIBAHUAM U U3MEHEHUAM
HanpsHkeHUs Ha BXOAHbIX NOpTax 3MeKTponuTaHns NOCTOSAHHOIO ToKa.
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M E X TFTOCUY 4APGC CTUBETHH®BbB W CTAHAAPT

DnekTpoMarHuTHas coBMmecTumocTb (OMC)

YacTtb 4-29

METO/bl NCMbITAHUA U UBMEPEHUI

NcnbiTaHUA Ha yCTOMYMBOCTbL K NpOBasiam HanpsXXeHus, KpaTKOBPEMEHHbIM NPOPbIBAHUAM
N U3MEHEHUSAM HaNpsXXeHUs Ha BXOAHOM NOPTEe 3/1eKTPONUTaHUsA NOCTOAHHOTO ToKa

Electromagnetic compatibility (EMC). Part 4-29. Testing and measurement techniques.
Voltage dips, short interruptions and voltage variations on d.c. input power port immunity tests

[Data BBefeHus — 2017—06—01

1 O6nacTb NPUMEHEHNA N UeNb

Hactoswwin ctaHgapT yctaHaBnMBaeT MeTOAbl UCTbITaHWUI 3NEKTPUYECKOr0 UM 3N1EKTPOHHOTO 060py-
[0OBaHMA Ha yCTOMYMBOCTb K NpOBasiaM HanpshkeHusl, KpaTKOBPEMEHHbIM MPEpPbIBAHNAM U U3MEHEHUAM Ha-
NPSHKEHNS HA BXOAHOM MOPTe 3N1EKTPONMTaHNA NOCTOAHHOrO TOKa.

CTtaHAapT NpUMeHSeTCA K HU3KOBO/IbTHbIM NMOpTaM 3/1eKTponuTaHmsa 060pyAoBaHns, NOAKAYAEMOro K
BHELLUHUM CeTAM NOCTOSIHHOTO TOKa.

HacToswwmii cTaHgapT MMeeT Lenblo YCTaHOBUTL 06LLYI0 1 BOCMPOU3BOAMMYIO OCHOBY A1 UCNbITaHWA
3/1EeKTPNYECKOr0 U 3/1EKTPOHHOr0 060PYAOBaHNA NPU BO3AENCTBUM Ha BXOAHbIE MOPTbl 31EKTPONUTaHNA Mo-
CTOSIHHOTO TOKa MPOBAOB HaMPSHKEHUS, KPATKOBPEMEHHbIX NMPepbIBAHUA UM U3MEHEHWI HANPSHXKEHUS.

HacToswwii ctaHgapT onpegensiet:

- AnanasoH ucnbiTaTtesbHbIX YpOBHEN;

- UcnbITaTeNbHbIA reHepaTop;

- NCNbITATeNbHYI0 YCTaHOBKY;

- npoueaypy UCMbITaHWA.

VcnbiTaHve, npeacTtaBfeHHOE HUXKE, NPUMEHSIOT K 91EKTPUYECKOMY 1 3/1IEKTPOHHOMY 060pyA0BaHuIo 1
cuctemam. Ero Takxe npuMeHsIIOT K MOAYNAM U nogcucTeMam B TOM Cny4yae, Korga HoOMUHaslbHas MOLLHOCTb
ucneityemoro o6opygosanus (M1O) npesbiaeT BO3MOXHOCTU UCMbITATENILHOTO reHepaTopa, YCTaHOBMEHHbIe
B pasgerne 6.

Mynbcaumn Ha BXOLHOM MOPTE 3/1eKTPONUTaHNSA NOCTOAHHONO TOKa He BK/IHOYEHblI B 061aCTb NpUMeHe-
HMA HacToswero ctaHgapTa. OHM oTHOCATCA K o61acT npumeHeHns IEC 61000-4-174

HacToswmin ctaHgapT He ycTaHaBMBaeT MUCTbITaHUA, NPUMEHUMBIX A/19 KOHKPETHOro annapaTa uim cucte-
Mbl. Ero ocHoBHas 3afava 3aknoyaeTcss B TOM. YTOGbl faTb OCHOBOMOMarallme pekoMeHaauny TeXHUYeCKUM
komutetam |EC. paspabatbiBalolwymM CTaHAapTbl Ha Npoaykumio. TexHuyeckne KOMUTETbI, pa3pabarbiBatoLime
CTaHAapTbl Ha NpoAyKumio (MK Nonb3oBaTeny U U3roToBMTENM 060pyA0BaHUS), HECYT OTBETCTBEHHOCTbL 3a COOT-
BETCTBYIOLLMIA BbIOGOP UCMbITAHWIA U YPOBEHb XECTKOCTMW, KOTOPbI ByAeT NpMMeHeH Ans ux o6opyaoBaHus.

2 HopMaTuBHbIE CCbINIKK

B HacTosllLeM cTaHAapTe MUCMo/b30BaHbl HOPMaTUBHBLIE CCbIIKM Ha Cneayoluye cTaHaapTsl. Ana gatu-
POBaHHbIX CCbIIOK MPUMEHSAIOT TOJbKO YKa3aHHOE U3fjaHne CCbIIOYHOro CTaHaapTa, AN HeAAaTUPOBAHHbLIX —
nocnefHee usaaHue (BKNYas BCe U3MEHEHUS).

1>1EC 61000-4-17. 3nekTpomarHuTHas coBmectumocTb (AMC). YacTb 4-17. MeTofbl UCNbITAHUA U M3MEPEHWA.
McnbiTaHne Ha yCTOWYMBOCTb K Ny/ibCaLMAM Ha BXOAHOM NOPTe 31eKTPONUTaHUA NOCTOSAHHOTO ToKa.

N3paHue oduynansHoe
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IEC 60050-161:1990, International Electrotechnical Vocabulary (IEV) — Chapter 161: Electromagnetic
compatibility (MexpayHapoaHbIli anekTpoTexHudeckuii cnosapb. naBa 161. SnekTpoMarHuUTHasi COBMECTU-
MOCTb)

IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement techni-
gues — Voltage dips, short interruptions and voltage variations immunity tests (3nektpomarHuTHas coBme-
ctumocTb (BMC). YacTb 4-11. MeToapl UCTbITaHW N U3MEpEHWIA. VcnblTaHna Ha yCTONYMBOCTbL K MpoBanam
HanpsXeHUsi, KpaTKOBPEMEHHBLIM MPEPbIBAHNAM U U3MEHEHUAM HaMpPsXKeHWs)

3 TepMuHbI U onpegeneHns

Ana ueneli HacToAwero craHAapTa MNPUMEHEHbl TEPMUHbI W OMpefefieHns, YCTaHOB/IEHHble B
IEC 60050-161, a Takxe cnefyroLine TeEPMUHbI C COOTBETCTBYIOLUMUN OnpefeieHUAMN:

3.1 MO (EUT): UcnbiTyeMoe o6opyaoBaHue.

3.2 yCTONYMBOCTb K 3/1IEKTPOMArHNTHOI MomMexe, NoMexoycToinumBocTh [{immunity (to a disturb-
ance)]: Cnoco6HOCTb yCTPOWCTBa, 060PYA0BAHNA UK CUCTEMbI (DYHKLMOHNPOBaTbL 6€3 yXy/LIeHNs B MpUcyT-
CTBUW 3/1€KTPOMArHUTHOW NOMEXMN.

[IEV 161-01-20]

3.3 npoBan HanpshkeHus (voltage dip): BHe3anHoe CHUXEHWE HAMPSHKEHUS B TOUKE HWU3KOBOSIbTHOM
pacnpegennTenbHOl CUCTEMbI MOCTOSIHHOTO TOKA, 3a KOTOPLIM C/ieflyeT BOCCTaHOB/IEHWE HAMPSHKEHWS Noc/e
KOPOTKOTO UHTEPBAsa, OT HECKO/IbKUX MUJIMCEKYH, 0 HECKOMbKNX CeKYH/.

[IEV 161-08-10, mogmncrumpoBaHo]

3.4 KkpaTKkoBpeMeHHoe npepbiBaHue (short interruption): VicueaHoBeHME HANPSXKEHUS MUTAHUS B TOY-
Ke HU3KOBONbTHOW pacnpefenunTenlbHOV CUCTeMbl NMOCTOSAHHOrO TOKa Ha Nepuoj BPEMEHW, Kak MpaBwio, He
npesblWwanwuii 1 MrMH. Ha npakTuke npepbiBaHNEM MOXET CUMTATLCA NPOBas HANpPsHKeHWUs aMnauTyaoi no
MeHbLUeid mope 80 % HOMUHA/IBHOTO HaMPSHKEHUS.

3.5 nsmeHeHune HanpsxeHus (voltage variation): NMocTeneHHoe N3MEHEHNE HanPsHKEHNA NUTaHNA K No-
BbILUEHHOMY WM MOHMKEHHOMY 3HAYEHWI0 B CPABHEHWN C HOMUHASIbHBIM HanpsXXeHneMm. smeHeHne MoxeT
6bITb KPATKOBPEMEHHbBIM WY ANTENbHbIM.

3.6 HapyweHue dpyHKuMoHUpoBaHusa (malfunction): MNpekpaleHne cnocobHOCTM 060pyA0BaHNSA Bbl-
NONHATb PYHKLMM MO HA3HAYEHWIO UK BbINOTHEHME 060PYL0BaHNEM HECBONCTBEHHbIX (PYHKLWIA.

4 O6uwKe nonoxeHns

®YHKLUMOHNPOBaHUE 31EKTPUYECKOTrO UIN 3/1EKTPOHHOTO 060PYA0BaHNA MOXET 6biTb NOABEPrHYTO BO3-
[eCTBMIO NPOBANOB HaNpPsHKEHUA, KPaTKOBPEMEHHbIX NPepbiBaHUiA W U3MEHEHUIA HaNPSHXKEHUS UCTOYHMKA
nuTaHus.

MpoBanbl HaMPSXeHWA U KpaTKOBPEMEHHbIE MpepbiBaHNA B OCHOBHOM BO3HMKAIOT M3-3a HeucrnpasHO-
CTeil B pacnpefenuntefibHbIXx CUCTEMaxX NMOCTOSIHHOIO TOKa W BHE3arHbIX Pe3KUX U3MEeHeHWli Harpyskn. Bos-
MOXHO Takxe BO3HUKHOBEHWE fBYX UK 60/ee nocnefoBaTelbHbIX NPOBAIOB HANPSHXXEHUS UK NPepbiBaHUIA.

B pe3synbTare HemcnpaBHOCTel B pacnpefenuTesbHbIX cucTeMax mnocTOSHHOro Toka B pacnpegenutenb-
Hble CEeTU MOTYT UHXEKTUPOBATLCHA VMMY/IbCHbIE NEpPeHanpsHKeHUs: 3TO YacTHOe AB/IEHME He OTHOCUTCSH K 06-
NacTu NPUMEHEHUSI HACTOSILLEro cTaHAapTa.

OCHOBHOW NPUYMHOI NpepbIBaHUA HANPSXXEHNA SABNAETCA KOMMYTaLWUA MexaHU4Yecknx pene, CBa3aHHas
C M3MEHEHUAMM UCTOYHMKOB NUTaHMA (HanpyMep, Nepexofom OT reHepaTOpHOW yCTaHOBKM Kk 6aTapee).

B TeueHne KpaTKOBPEMEHHOTO NpepbIBaHUA CeTb 3/1EKTPONUTaHMSA MOCTOAHHOIO TOKA MOXET Hax0AnTb-
CSl B COCTOSIHUAX «BbICOKOE MOSIHOE COMpPOTMB/EHME» UK «HU3KOEe NoSHOe ConpoTuB/eHWe». MNepBoe co-
CTOSIHME MOXET UMEeTb MECTO NPW NEPEKNoUYEHNN OT OAHOTO UCTOYHMKA NUTAHUA K ApYyromy, BTOpoe — npu
npekpaLieHnn neperpyskm Uan ycTpaHeHUn HeMcrnpaBHOCTY NUTAlOLWER WKHbI. B nocnesHem criyyae MoxeT
BO3HVKHYTb 06PAaTHbIN TOK Harpy3ku (OTpuuaTesbHbI/ MUKOBLIA MyCKOBOW TOK).

OTn IBNEHNs cryvaliHbl Mo cBOel npupoge U MOryT GbiTb ONMCaHbl B MOHATUSAX OTKIOHEHWUI A OT HOMU-
HaIbHOTO HaNPsHKEHWUA U AANTENbHOCTM 3TUX OTKNOHEHWI. MpoBasibl HANPSHXKEHUA U KpaTKOBPEMEHHbIe npe-
pblBaHUS He BCeraa ABMSTCA Pe3kMMU.

OCHOBHOW NPUYMHON M3MEHEHWIT HANPSHKEHUA ABASIOTCA paspsig v 3apsgka cuctem Gatapei, ogHako
OHW BO3HMKAIOT TaKkXe Mpy 3HaUYNTE NbHbIX U3MEHEHUAX YCNOBUIA HArpy3ku B CETSAX MOCTOSHHOTO TOkKa.
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5 WcnbiTatenbHble YpOBHMU

B KauecTBe OCHOBbI A/151 YCTAHOB/IEHWNSA UCMbITATE/bHbIX YPOBHEW HANPSXEHNUSA [OKHO GbITb UCMNO/L30-
BaHO HOMUWHAJIbHOE HanpsXeHue anekTponuTaHusa obopygosaHma UT.

[ns obopygoBaHus C YCTaHOBMEHHbIMU AOMYCTUMbIMW W3MEHEHWAMW HOMUHANIbHOTO HanpsKeHus
[OMXHbI 6bITb MPUMEHEHBI CrieaytoLline TpeboBaHus:

- ecnu gonycTumble U3MEHEHUA HaNPsHKEHUS 3NeKTponuTaHus He npesbiwaoT 20 % HUXHEro 3Hade-
HMA HanpsHkeHUs, TO 1I060e 3HaUYeHne HanpsHXeHUs B yKasaHHbIX Npegenax MoXeT 6biTb NPUHATO B KayecTBe
OCHOBbI /11 ONpeAeneHnsl NCNbiTaTe bHbIX YpoBHe UT:

- B OCTa/IbHbIX CAy4Yasx UCNbITaHUA NPOBOAAT ANS BEPXHErO W HMKHErO AOMYCTUMbIX 3HAYEHWI Hanps-
XEHUA 3NEKTPONUTaHUA.

MpuMeHaTCA cneayoLme ncnbltTatesibHble YpoBHU, % UT:

- 0. 4TO COOTBETCTBYET NPEPbLIBAHUAM,;

- 40 n 70, 4yTO COOTBETCTBYET NpoBanam HanpseHua 60 % n 30 %;

- 80 1 120. 4TO COOTBETCTBYET U3IMEHEHMAM HanpskeHus 20 %.

M3ameHeHUs HanpshkeHUs JOMKHBI 6bITb PE3KUMU, B Npefenax HeCKOsIbKUX MUKPOCEKYHA, (CM. TEXHMYe-
CKune xapakTepucTUKu reHepaTopa B pasgerne 6).

MpegnoyTuTenbHble UCNbITaTENbHbIE YPOBHU W ANMTENbHOCTU npuBefeHsl B Tabnuuax la. 1b un 1c.
YPOBHU ¥ A/INTENIBHOCTU AO/KHBI 6bITb BbIOGPaHbI TEXHUYECKMMI KOMUTETaMK NO cTaHdapTusauuu, paspada-
ThIBAOLWMMMN CTaHAapTbl Ha NPOAYKLMIO.

YcnoBusi ucnbiTaHuii «BbiCOKoe NOIHOE conpoTyBAEHNEe» 1 «HU3Koe NOTHOe CONPOTUBEHNE, YKa3aH-
Hble B Tabnuue 1b, OTHOCATCA K BbIXOAHOMY NOSIHOMY CONPOTUB/IEHNIO UCMLITATENILHOIO reHeparopa, Harpys-
Kol koToporo sienfeTca MNO. B TeueHe nNpepbiBaHUS HanpsxeHus (4ONOSHUTENbHbIE CBEAEHUs yKa3aHbl npu
onpeAeneHnn NcnbiTaTeIbHOro reHeparopa v npoueayp MUCMbITaHNi).

Tabnnu ua la— I'Ipe,qnhoMTeanble ncnbiTaTtesibHble YPOBHU U ANMNTENTbHOCTU ANA NPOBa/sioB HanpsXXeHuna

WcnbiTaHne WcnbiTaTenbHbli ypoBeHb. % U j AnnTenbHoCTb, C
0.01
0.03
Mposansbl 40 N70 0.1
HanpsXxeHus Unn X 0.3

1
X

Ta6nuya 1b— MNpeanoyTuTenbHbIE UCTILITATENbHbIE YPOBHU W A/IMTENBHOCTU A8 KPATKOBPEMEeHHbIX NpepbiBaHuii

McnbiTaTenbHblii ypoBeHb,

NcnbiTaHne Ycnosue ucnbiTaHusa ﬂﬂMTeﬂbHOCTb, C
%uT
0.001
0.003
Bbicokoe nosHoe 001
conpoTuBneHne ’
KpaTkoBpeMeHHble 0.03
n/vnn 0
npepbiBaHnA 0.1
HU3KOe MoJsiHoe 03
COonpoTuB/ieHNe )

1
X

Ta6nuya lc— MNpeanoyTnTeNbHbIE UCTILITATENbHbIE YPOBHU U ANUTENBHOCTU 4151 U3MEHEHUI HANPSHXKEHNs!

McnbiTaHne McnbiTaTenbHblil ypoBeHb, % U T AnnTtenbHOCTb, C
0.1
85 n 120 0,3
M3meHeHuna wnu
HanpsXxeHuna 80 n 120 3
mnn x 10
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MpumeyaHne 1— «x» npeacrtaBnsieT co60li OTKPbLITbI YPOBEHb.

MpumeuyaHue 2— [lonyckaeTcsi BbIGOP OAHOTO UM 6OMBLIETO YNCAA UCMbITATENbHBIX YPOBHE W 0AHON Unu
60/1bLIEr0 YMCNa ANUTENIbHOCTEN, YCTAHOBNEHHbIX B KaXA0i Tabnumue.

MpumeuvaHune 3 — lpuuncnbiTaHnax IO Ha KpaTKOBPEMEHHbIE NPepbIBaHNS OnpeAesieHHON ANNTEeNbHOCTN HeT
HEeo6X04MMOCTH B UCMbITAHUAX C A4PYTVMU YPOBHAMMW NPW TOW Xe ANNTENIbHOCTU, eC/n TOIbKO Ha NOMEeX0oyCTOW4YNBOCTb
060py0BaHNA He OKa3blBalOT BPEAHOr0 BO3eNCTBUS NpoBasibl HANpsHXKeHus, meHblue yem 70 % UT.

MpumeyvaHune 4— [inA yBepeHHOCTU B TOM, 4TO MO (hyHKLMOHMPYET MO HasHauYeHuo, ciefdyeT NpPoBOAUTL
MCMbITAHUS C MEHbLUEN AIMTENBHOCTBIO U3 yKa3aHHbIX B Ta6uLax, 0CO6EHHO C HAUMEHbLLEN AIMTENbHOCTbIO.

6 WcnbiTaTenbHblli reHepaTop

MpuBeAEHHbIE HUXKE XapaKTEPUCTUKM, €C/IM He OTMEYEHO WMHOE, SIBASIOTCS 06WMMU AN reHepatopa
NpoBasioB HANPSHXKEHUSA, KPATKOBPEMEHHbIX NPEPbIBAHWIA U U3MEHEHUI HANPSXKEHUS.

eHepaTop A0/MKEH UMETb BO3MOXHOCTb NPefoTBPaTUTb IMUCCUIO NOMEX, KOTOPbIe MOTYT NOBAUATL Ha
pe3ynbTaTbl UCMbITAHWIA.

MprMepbl reHopaTopPoB NpKBeAEHbI Ha pUcyHKe A.l (MCnbiTaTesbHbIVi reHepaTop, OCHOBAaHHbIV Ha ABYX
NCTOYHMKAX MUTaHUSA C BHYTPEHHEN KoMMyTaumeit) n pucyHke A.2 (MCnblTaTesbHbIA reHepaTop, OCHOBAHHbIN
Ha NporpaMMMpyeMOM UCTOUYHUKE NUTaHWS).

6.1 XapakTepucTuku U KauecTBO PYHKLMOHMPOBaAHNA reHepaTopa

VcnbiTaTenbHblil reHepaTop JO/MKEH 6biTb B COCTOSHUM (DYHKLMOHUPOBATL B HEMPEPLIBHOM peEXUME
MNPy CNeayoLWnX OCHOBHbLIX TEXHUUYECKUX XapakTepucTukax:

- AnanasoH BbIxogHoro Hanpsbkenus (UO) ... ...410 360 B;
- KpaTKOBpeMeHHble NpepbiBaHus, NpoBasibl
N U3MEHEHNS BbIXOAHOTO HAMPAKEHMS ..cvvieniieieiieieire ettt Kak ykasaHo B Tabnuuax
la.lb u 1c;
- U3MEHEeHMe Hanps>KeHUs Ha BbIXoAe reHeparopa
npv U3MEHEeHUN Harpysku
(OT O 4O HOMUHATBHOM CUIBI TOKA) .veveeuieeenienienieetieeeie et i eseseesie s sne e ens MeHee 5 %,
- MEPEMEHHASA COCTABIARLLLAM .. .eeviiiiitie ittt st mMeHee 1 % BbIXOAHOIO
HanpshKeHus:

BpeMs HapacTaHusa U YMeHbLUEHUA HanpsXeHns

npw ero nsMeHeHuax (Pe3nCTMBHOE CONPOTUBIEHNE

Harpy3sky reHepaTopa 100 O M) ..ot mexay 1 n 50 mkc;
NONOXUTENbHbIN 1 OTPULATENbHBIA BbIGPOCH! HAMPSHKEHNSA

Ha BbIXOfle reHeparopa (pe3ncTuBHOe COnpoTUBIEHNE

Harpy3sky reHepaTopa 100 O M) ..ot MeHee 10 % BbIXOAHOIO
HanpsKeHus,
- BbIXOAHOW TOK (YCTAHOBUBLUMIACA PEXKUM) [0 ..ooeiiiiiiiiiiiiiie e 0o 25A.

MpumMmeyaHne — CKOPOCTb HAPACTAHUSI HANPSIXXKEHNS HA BbIXOAE reHepaTopa MOXeT U3MEHSATbLCS OT HECKO/b-
KUX BOJIbT HA MUKPOCEKYHAY [0 COTEH BOJIbT HA MUKPOCEKYHAY, B 3aBUCUMMOCTU OT U3MEHEHUI HaNPsXXeHNs Ha BbIXOAe.

VcnbiTatensHolit reHepatop ¢ UO = 360 B 1 /0 = 25 A pekoMeHAyeTCst ANS BbINOSHEHUSI GO/MbLUNHCTBA
TpeboBaHuii K ncnbiTaHnAM. B criydae cucTeMbl C HOMUHA/IbHON MOLLHOCTbIO, MPEBbILLAOLLIEA HArpy304HYHO
CMOCOBHOCTbL reHepaTopa, A0/MKHbI ObITb UCNbITAHbI MHANBUAYANbHbIE MOAY/TM/MOACUCTEMDI.

Vcnonb3oBaHue reHepatopa ¢ 60/bLUe UM MeHbLUIe Harpy304HOW CMOCOGHOCTBLIO MO HaNPSXXEHUH0.'
TOKY AonyckaeTcs, ecqivi COXpaHeHbl Apyrne TeXHNYeckne XapakTepucTukn (M3MeHeHne HanpskeHus Ha Bbl-
Xofe reHeparopa npu UsMeHeHuu Harpysku, Bpemsi HapacTaHus U yMeHbLUeHUss HanpsXXeHusa npu ero nsme-
HEHUAX U T. 4.).

Harpy3ouHas cnocobHOCTb reHepaTopa No MOLMOCTN'TOKY AO/KHA ObiTb MO MeHblueli Mepe Ha 20 %
60/bLUE, YeM HOMUHAsIbHbIE MOLLHOCTL/TOK VO.

VcnbiTaTenbHblli reHepaTop Npu reHepauuy KpaTKOBPEMEHHbIX NPepbiBaHWA HanpsXXeHWs OO/HKeH
MMeTb BO3MOXHOCTb PYHKLMOHNPOBATb:

- B YC/OBUSIX UCMbITAHWI «HK3KOE NOTHOE COMPOTUB/IEHMEY», BOCMIPUHMMAsA GPOCOK MyCKOBOrO TOKa Ha-
rpy3ku (Npy BO3HUKHOBEHWNY), UK

4
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- B YC/I0BUSIX UCMbITAHUI «BbICOKOE NOJSIHOE CONPOTUBIEHNEY, BIOKMPYS 06PAaTHbI TOK Harpy3Ku.
Mpu reHepauyn NPoBanoB HANPSXEHNUS Y U3MEHEHWI HANPSXXEHUA UCNbITATENbHbI reHepaTop AOXEH
(PYHKLMOHMPOBATL B YC/I0BUSAX UCMbITaHUA «HU3Koe NOSIHOe CONpOTUBIEHUE.

6.1.1 Ocob6bl0 xapaKkTepucTukun reHepatopa, (DYHKLWOHWUPYIOLWEro B YC/OBUAX WUCMbITAHWUN
«HW3Koe nosiHoe conpoTuB/ieHNEe»

HarpysouHas cnoco6HOCTb NO MUKOBOMY MYCKOBOMY TOKY:

- 50 A npu U0 = 24 B;

- 100 A npn U0 =48 B:

- 220 A npn UQ= 110 B.

MonspHOCTb MYCKOBOro TOKa — MnosioxuTensHasa (B HanpasneHun MO) n oTpuuartensHas (B o6paTtHOM
Harnpas/ieHun).

Mo npakTnyeckm coobpaXkeHnsAM Harpy3o4Has CnocobHOCTbL reHepaTopa no NMKOBOMY MyCKOBOMY TOKY
npu yCTaHOBKE BbIXOAHOIO Hanps»xeHus cebile 110 B MOXeT ObiTb YMeHbLUEHA 13-3a BO3pacTaHusa BbIXOAHO-
ro NOSIHOro conpoTMBieHns. OAHaKo YCNOBKA, YCTaHOBNEHHbIE B 6.2 A5 3anaca Harpy3o4Hol cnoco6HOCTM
N0 MMKOBOMY NMYCKOBOMY TOKY, AO/IXHbI ObITb BbINO/THEHBI.

[onyckaeTcs npyMeHeHVWe reHepaTopa C Harpy3o4HOW CMOCOGHOCTbIO MO MUKOBOMY MYyCKOBOMY TOKY,
MeHbLLEe, YeM yCTaHOB/IEHO BbIle, €C/N BbIMOSIHEHbI YCN0BUSA 6.2.

Bbixo4HOe nosHoe CONPOTUB/EHNE UCTbITATENBHOIO reHepaTopa A0/MKHO ObiTb MPEUMYLLECTBEHHO pe-
3UCTUBHBIM ¥ MaslbiM flaxe B TeYEHNE NepexofoB HanpsHKeHUS.

[JononHutensHble CBeEHNA O MMKOBOM MYCKOBOM TOKE UCMbITATE/IbHOTO reHepartopa npusefeHsl B Npu-
noxeHun B.

6.1.2 Ocobble xapakTepucTukun reHepatopa, (DYHKLWOHUPYIOLWEro B YCMOBUAX WUCMbITAHWUN
«BblcOKOE NonHOe conpoTuBaeHue» (KpaTKOBpeMeHHoe npepbiBaHue)

MonHoe conpoTvBNEHME Ha BbIXOAHbIX TEPMUHANAX reHepaTopa B TeYeHue npepbiBaHWsA AOKHO 6bITb
r 100 kOm. MonHoe conpoTMBEHNE AO0/HKHO ObiTb N3MEPEHO NPY YPOBHE HanpshkeHus ao 3UQans obewnx
nonsipHocTen.

eHepaTtop Ao/MKeH 6bITb 3ChPEKTUBHO 3aLLUMLLEH OT UMMYNbCHLIX NepeHanpsxeHnii, cogasaembix MO
B TeyeHve ncnbiTaHuin. ns goCTUKeHNs TpebyeMoii YCTOWUYMBOCTM K BbIOpPOCAM HaNPSXXEHUS BbIXOAHON nopT
reHepatopa MoxeT 6bITb 060pYA0BaH 3aLUUTHLIMK YCTPOCTBaAMU (Hanpumep, 4MoAamMun Ui Bapnuctopamm) ¢
COOTBETCTBYIOLMM YPOBHEM OrPaHUYEHNs HanpsHXeHus 418 noggepxaHus TpebyemMoro BbIXO4HOro NosHOro
CONPOTUBNEHUSA.

6.2 TMpoBepka xapakTepucTuk reHeparopa

[ns TOoro 4to6bl CPaBHUTL pe3y/bTaTbl UCNbITaHWI, NPOBEAEHHbIX C NPUMEHEHNEM pa3INyHbIX UCMNbITa-
Te/IbHbIX FeHepaTopOB, XapaKTepUCTUKN reHepaTopa A0/MKHbI OblTb MPOBEPEHbI, KaK yKa3aHO HMXe.

HeonpeneneHHOCTb U3MEpPEHUiA, obecneyBaeMas USMepUTENbLHOWN annapaTypoii, o/MKHA 6blTb MEHb-
we + 2 %.

6.2.1 BbIxo4HOE HaMpsHKeHUEe N U3MEHEHUS HaNpPsXXeHUs

BbIxoAHble HanpsxeHus reHepaTopa, cooTBeTcTBytowme 120 %. 100 %, 85 %, 80 %, 70 % n 40 % pabo-
4yero HanpsXXeHus, A0/KHbI COOTBETCTBOBATbL 3TUM NPOLEHTHLIM 3HAYEHUSAM A1 BCeX BblOpaHHbIX paboymx
HanpsbkeHwit UT: 24. 48. 110Bu . 4.

HanpskeHns [oMKHbI GbiTb M3MEPEHbI MPY OTCYTCTBUAW Harpysku W AO/MKHbI U3MEHUTLCS MEHee YeMm
Ha 5 % npu NOAKIIOYEHUN HArpysku.

6.2.2 KOMMyTaLOHHbIE XapakTepucTuku

KoMMyTauMoHHble XapaKkTepUCTUKN reHepaTopa A0/MKHbI 6biTb N3MEPEHbI C Harpy3kov ConpoTBAEHEM
100 Om (npu COOTBETCTBYHLLEN MOLLHOCTY paccesHus).

Bpemsa HapacTaHua U YMeHbLUEHUSI BbIXOLHOTO HanpshKeHWs, MOMOXUTENbHbIA U OTPULATENbHbLIN Bbl-
6pOChl HANPSHXeHNS AO/MKHbI ObITb MPOBEPEHbI NPU NEPEKNI0YEHUSAX reHepaTopa oT Hyna kK UTu o1 UTK Hynio.

6.2.3 Harpy3oyHas cnoco6HOCTb MO MMKOBOMY NYyCKOBOMY TOKY

Cxema 1 nogpobHas npouegypa n3MepeHns nyckoBOro Toka reHeparopa npusefeHbl Ha pucyHke B.1.

eHepaTop [O/MKEH GbITb MEepekoYeH OT HyNsA K 1)T Nnpu NOAKIIYEHHON Harpyske, npeactasnsioLLei
C060li He3apsKeHHbIN KOHAEHCATOP eMKOCTblo 1700 MK®P: M3MEPEHHbI NONOXUTENbHbLIA NYCKOBOW TOK f0/1-
XeH cooTBeTCcTBOBaTb TpeboBaHuam 6.1.1.
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[eHepaTop, OTperyIMpoBaHHbIii AN (hYHKLUMOHMPOBAaHNA B YC/IOBUAX UCNbITaHUA «HW3Koe nonHoe co-
NpoTUBNEHNE». [O/MKEH BbiTb NepekntoyeH ot UT K Hynto; oTpuuaTenbHbIi MUKOBbI MyCKOBOW TOK AO/MKEH
COOTBETCTBOBaTbL TpeboBaHuAM 6.1.1.

3arTem reHepaTop J0/KEH OblTb OTPEryIMPOBaH AN5 (DYHKLUMOHWPOBAHUS B YCNOBUAX UCMbITAHUIA «Bbl-
COKOe NOJIHoe CONPOTMBAEHME» 1 NepektodeH oT UT K Hy/to; oTpuuaTe bHbIA NUKOBbLIN MYCKOBOM TOK AO/MKEH
6bITb MeHbLUe, Yem 0.2 % HOMWHas/IbHOTO Toka. py 3TOM HE06X0AMMO NPOBEPUTL OTCYTCTBUE 3HAYUTENBHOIO
TOKa yTeyKu.

[JlonyckaeTca npyMeHeHWe reHepaTopoB C Harpy304HON CNOCOGHOCTBLIO MO MyCKOBOMY TOKY, MeHbLUEN,
yeMm ykKasaHo B 6.1.1. B 3aBUCUMOCTU OT Xapaktepuctuk NO. MNpu ncnonbL3oBaHUy reHeparopa ¢ MeHbLIVMU
hyHKLMOHAIbHBIMW BO3MOXHOCTAMM, Heo6XxoAMMo obecneunTb 3anac 30 % Mexay NMKOBbIM MYCKOBbIM TO-
KoM MO 1 Harpy3o4Holi CMOCOBHOCTbIO reHepaTopa Mo NMKOBOMY MyCKOBOMY TOKy. [i1s TOro 4To6bl paccuu-
TaTb 3TOT 3anac, He06xo0AVMO N3MEPUTL 1 3anucaTtb NUKOBbIA NyCKoBOM TOK MO; 3T0 n3amepeHune A0/MKHO ObiTb
npoBeAeHOo Npu X0104HOM CTapTe 1 yepes3 5 ¢ nocse BbIKIYEeHNs.

MeTog npoBepku nyckoBoro Toka MO npeacTtaBneH Ha pucyHke B.2. PeanbHblii nyckoBoii Tok MO gon-
XeH 6blTb N3MEPEH NPV XOI0AHOM CTapTe 1 yepe3 5 ¢ nocsne BbIKIYEHUS.

6.2.4 BbIxogHOe MosIHOE CONPOTUBJIEHNE

I'eHepaTop, OTPerynMpoBaHHbIv A48 PYHKLUMOHVPOBAHUS B YCNIOBUAX UCMbITAHNI «BblCOKOE MOJIHOE COo-

npoTtnBneHne», no/HKeH ObITb BK/IHOYEH ANA redHepaunmn npepbiBaHNA HanpshkeHna, B 3TUX YCNOBUAX BbIXOA-
HO€e NoJsIHoe conpoTuB/ieHNe A0J/1XXHO COOTBETCTBOBATb TpEGOBaHI/IFlM 6.1.2.

7 NcnblTaTtenbHaa ycTtaHOBKa

VcnbiTaHe AOMKHO GbiTb MPOBEAEHO C KabenemM 3NeKTponuTaHus MUHUMAabHON A/IMHBI, YCTaHOBEH-
Holt usrotosutenem MO. Ecnm gavHa kabens He ycTaHOB/EHA, OH 4O/DKEH VMETb MUHUMAIbHO BO3MOXHYHO
[/IMHY, COOTBETCTBYIOLLYIO NpUMeHeHU0 MO no HasHaueHwo.

8 Mpoueaypa ucnbiTaHua

Mpouefypa UCNbITaHWUS COLEPXKUT:

- MpoBEpPKY 1a6OPaTOPHbIX OMOPHbIX YC0BWIA;

- NpefBapuTeNibHy0 NPOBEpPKY NPaBUILHOCTU (PYHKLMOHUPOBaHUS 060pYA0BaHMS;

- NpoBefileHNe WUCMbITaHWIA:

- OLIEHKY pe3y/ibTaToB WCMbITAHWIA.

Mpy KaxAoM UCMbITaHUK N06oe yxyAlleHue KauyecTBa (PyHKLMOHUPOBAHUS AO/KHO GbiTb 3anucaHo.
O60opyf0BaHWe AN MOHUTOPMHIA AOMXHO UMETb BO3MOXHOCTL 0TO6Pa3UTh CTATyC pexuMa (yHKLMOHUPOBa-
HUS IO B TeYEHME UCTIbITaHNS 1 MOC/e ero OKOHYaHUs. Mocne KaxAoro UCTbITaHUs A0/KHbI 6bITh MPOBEAEHbI
COOTBETCTBYIOLLME (PYHKLMOHA/IbHbIE NPOBEPKU.

8.1 labopaTopHble ONOPHbIE YC/TOBHUS

UT06bl MMHUMWU3MPOBATL B/IUSIHUE MapamMeTpPOB OKpYyXatoLleid cpefbl Ha pesynbTaTbl UCMbITaHWi, Uc-
NbITAHUS AO/KHbI ObITb NPOBEAEHbI B KIMMATUYECKUX U 3N1EKTPOMArHMTHbLIX OMOPHbIX YCNOBUSAX, KakK yCTaHOB-
neHos 8.1.1 n8.1.2.

8.1.1 KnumaTtnyeckne ycnosus

Ecnv nHoe He yCTaHOBNEHO TEXHUYECKNMY KOMUTETaMu, OTBETCTBEHHbIMM 3a pa3paboTky 06Lwux cTaH-
[apToB M CTaHAAPTOB Ha NPOAYKUMIO, KNMMaTuyeckne ycnoBsusa B nabopaTopuu AO/MKHbI OTBeYaTb BCEM npe-
OeNbHbIM 3HAYeHUsAM, YCTaHOBMEHHbIM COOTBETCTBYIOLWMMY U3rotoButensamm IO n ncnbitTaTenibHoOro reHepa-
Topa.

VcnbiTaHnA He NpoBOAAT, ecnn Ha NoBepxHocTM MO uav ncnelTaTeNbHOro reHeparopa n3-3a nosblleH-
HOI BNaXHOCTW BO3HMKAET KOHAEHCcaUWs Bnaru.

MpumeuaHune — EcAn cywecTByT [AOCTATOYHbIE OCHOBAaHWA MNonaratb, YTO sBJEHUE, OTHOCSLEecs
K 06nacT¥ NPUMEHEHUS HacTosero CTaHAapTa, Bbi3blBAeTCA KAWMaTUYECKMMMW YCNOBUSIMU, TO AaHHble cBefe-
HWUS AOMKHbI 6bITb MPUHATHI BO BHUMaHWE TEXHUYECKUM KOMUTETOM, OTBETCTBEHHbIM 3a pa3paboTKy HACTOSALWEro
cTaHgapra.
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8.1.2 SneKTpoMarHuTHble yCN10BUA

DNeKTPOMarHUTHbIe YCI0BUSI B 1aGOPaTOpUM LOSIKHbI GbiTh TAKUMU, YTOGLI rapaHTMpoBaTb NpaBwU/ib-
Hoe (hyHKLMOHMpoBaHWe VIO 1 OTCYTCTBME BAWUSIHUS HA Pe3y/bTaTbl UCMbITAHUIA.

8.2 T[poBepeHue ncnbiTaHuii

MO f0/MKHO 6bITb KOH(UIYPUPOBAHO B COOTBETCTBUM C YC/IOBUSIMU M0 HOPMAa/IbHOTO (DYHKLMOHNPOBA-
HUSA.

McnbiTaHnst 4O/MKHBI 6bITb MPOBEAEHBI B COOTBETCTBMU C NIAHOM WCMbITAHWIA, KOTOPbIA AOMKEH ycTa-
HaBMMBaTb:

- UCNbITaTe IbHble YPOBHU U AIMTENBHOCTH:

- npegcTaBuTenbHble paboune ycnosus KO;

- BCMomMoraTesibHoe 06opyAoBaHue.

B TeueHve ucnbiTaHus cregyeTt NPOBOAUTL MOHUTOPUHT BbIXOAHOTO HANPSHXKEHUSA UCTILITATeIbHOTO reHe-
paTtopa ¢ TOYHOCTbIo flyylue 2 %.

8.2.1 MNpoBabl HaNPAXeHUA N KpaTKOBPEMEHHbIe npepbiBaHNA

MO f0/MKHO GbITb UCMLITAHO NPY KXW BbIGPAHHOW KOMBUHALMY UCNLITATENLHOMO YPOBHS U A/INTE b~
HOCTW ¢ nogaueii nocnefoBaTenbHOCTY U3 TPEX NPOBAsIOB HANPSHXKEHWSY NPEPbIBaHUIA C MUHUMAbHBIMU UH-
TepBanamu 10 ¢ (Mexay KaxAbIM MCMbITaTeNlbHbIM BO3LeNCTBYEM).

MO [0/MKHO BbITh UCMLITAHO B KAXAOM NPeACTaBUTENIbHOM PeXUMe (PYHKLMOHNPOBaHMS.

WcnbiTaHnst npu BO3L4eiCTBUM KPaTKOBPEMEHHbLIX MPEPbIBAHUI A0/KHbI GbiTh NPOBEAEHbI C UCMbITa-
Te/IbHbIM FEHepaTopoM, OTPEry/IMPOBaHHbIM:

- Ha 6710KMpOBaHMe 06paTHOro ToKa Harpysku (BbICOKOE MOJIHOE CONPOTUBIIEHNE);

- MOr/OLWEHNE OTPULATENILHOTO MYCKOBOMO TOKA Harpy3ku (HU3Koe MoJsIHOe COMPOTUBEHME).

WcnbiTaHnsi ¢ BO3AENCTBYEM MPOBA/IOB HaMPSKEHWUS WU KPATKOBPEMEHHbLIX MPEPbIBaHWA MOTYT Bbl-
3BaTh MOSIB/IEHVNE UMMNY/IbCHBLIX NEPEHANPSHXKEHUN Ha BXOAHbLIX TepMuHanax VO; 3T ycnoBust fO/MKHbI GbITh
OTPaXeHbl B OTYETE 06 UCMbITAHUSX.

8.2.2 I3aMeHeHus HanpsaxeHnsa

MO f0MXHO 6bITb UCMBITAHO MPU KaXA0M YCTAHOBIEHHOM U3MEHEHUN HanpshKeHusl ¢ nogadeii Tpex Bos-
ZelicTBuii ¢ nHTepBanamu 10 ¢ B HaMGosnee NPesCcTaBUTENIbHOM paboyeM pexmvmve.

Mo Tpe6oBaHMio MO [OMKHO GbiTh UCMLITAHO NPY MOCTENEHHOM U3MEHEHWUU HanpshkeHus, NpeacTas-
NS0WEeM LUK 3apsiaku 1 paspsga 6atapeii. VcnbiTaTenbHblil ypoBEHb W AUTENBHOCTL TAKOTO UCMbITAHUS
yCTaHaBNMBalOT B COOTBETCTBYIOLLEM CTaHAApTe Ha NPOAYKLMIO.

9 OueHka pe3ynbTaToB UCNbITAHUIA

Pe3ynbTartbl UCNbITaHWI [OMKHbI 6bITb KNacCUULMPOBaHb! C TOUKM 3pEHUst NMpeKpaLleHns BbINOHEHUS
PYHKLUN Unn yxyaleHusa Kkavectsa pyHkUMoHMpoBaHma MO B cpaBHEHUM C YPOBHEM KavecTBa (OYHKLMOHU-
poBaHusA. onpefesieHHbIM ero U3roToBuTesiem, 3akasymkoM WCMbITAHUA UK cornalleHnem Mexzay U3rotosu-
Tenem u nokynatenem npoaykumu.

PekomeHayeTcsa cnegytowasn knaccugukauns:

A — HOpMaJibHOE KayeCcTBO (PYHKLMOHMPOBaHNSA B Npeenax, yCTaHOB/IEHHbIX U3roTOBUTENEM, 3aKa3uu-
KOM UCNbITaHNA WX NOKynaTesieMm;

B — BpemeHHOe npekpalleHne BbINOHEHUA PYHKUNU UK yXyALWeHne kadecTBa OYHKLNOHUPOBaHUS,
KOTOpble UcYe3aloT noc/e NpekpaLleHnsa BO34eNCTBMSA NOMEX, C BOCCTAHOB/IEHMEM HOPMasTIbHOTr0 (YHKLMOHN-
poBaHus MO 6e3 BMeLlaTeibcTBa onepaTopa;

C — BpeMeHHOoe npekpalleHne BbINOSHEHUA YHKLUN UK YXyALleHne KadecTBa OyHKLNOHMPOBaHNUS,
KOppEeKLUsl KOTOpbIX TpebyeT BMeLlaTeNbCTBA oneparopa Win nepesanycka cCUCTeMbI;

D — npekpalleHune BbINOHEHNS PYHKLUUM AN yXyALeHre kavyecTsa (OyHKLUMOHMPOBaHMWS, KOTOpbIe He
ABNSAOTCA BOCCTaHaBNMBaEMbIMU U3-3a NOBPEXAEHUS 060pyAoBaHUA (KOMNOHEHTOB), HapyLUeHUsA nporpam-
MHOro o6ecneyeHns UNN NOTepU AaHHbIX.

B TexHMYeckoin JoKyMeHTaunM N3roToBuTens MoryT 6biTb YCTaHOB/EHbI BO3AelicTBMsA Ha VO. koTopble
MOTYT paccmaTpmBaTbCs Kak He3HauuTe lbHble U. cnefoBaTeflbHO, AONYCTUMbIE.

[aHHas knaccudpmkaums MoXeT ObiTb MCNOMb30BaHa B KaYecTBe PYKOBOACTBA MpW onpefeneHun Kpu-
TepueB KayecTtBa d)yHKLU/IOHI/IpOBaHI/IH TEXHNYECKUMN KOMUTETAMU, OTBETCTBEHHbLIMU 3a paspa60TKy 06LLI,VIX
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CTaHAAPTOB M CTAHAAPTOB Ha NPOAYKLMIO U rpynnbl OAHOPOAHOW NPOAYKLMM, UM B KAYECTBE OCHOBbLI A/151 CO-
rnaweHusi 0 KpUTEepUsX kauectTBa (OYHKLUMOHUPOBAHNA MeXay U3roTOBUTENEM W MOKynaTenem, ecnu, Hanpu-
Mep. He CylliecTByeT NPMMEHUMOro obLiero ctaHaapTa, cTaHgapTa Ha NPoAyKUMIo Uu cTaHAapTa Ha rpynny
OAHOPOLHON NPOAYKLMM.

10 OTyeT 06 UcnNbITAHUAX

OTueT 06 nCnbITAHUAX AO/MKEH coAepXaTb BCe CBeAEHNs, He06XoAMMble A1 BOCNPOU3BEAEHNS UCTbI-
TaHus. B 4yaCTHOCTW, AO/MKHO ObITb OTPaXEHO cnegytoLlee:

- MYHKTbI, YCTAHOB/IEHHbIE B NMaHe UCMbITaHWIA, Kak yka3aHo B pa3fene 8 HacTosLero ctaHgapTa;

- unaentudpmkauma MO n nob6oro cesA3aHHOIo ¢ HUM 060pYyA0BaHNSA, HanpuMmep habpuyHas mapka, Tun
NpoAyKUMW, cepuiiHblli HoMep;

- naeHTudmkauma ncnoiTatenbHOro 06opyfosaHns, Hanpumep thabpryHas mapka, TUn NPoaykuuu, ce-
pWiiHbIA HOMeEp;

- nobble ocobble ycoBusa 06CTaHOBKW, B KOTOPOI 6b1/10 NPOBEAEHO UCMbITAHWE, HANPUMepP 3KPaHpo-
BaHHOe NoMeLleHwe;

- no6ble ocobble ycnosus, caenasllne BO3MOXHbIM NPOBEAEHNE UCTIbITAHNS,

- YpPOBeHb KauyecTBa (PYHKLVOHWPOBAHWSA, YCTaHOB/IEHHbIN W3rOTOBUTE/NIEM, 3aKa34yMKOM WCMbITaHus
unv nokynarenem;

- YpPOBEHb KayecTBa (hYyHKLMOHUPOBAHMWS, YCTAHOB/EHHbIN B 06LLEM CTaHAapTe, CTaHAapTe Ha NPoayk-
LMI0 WA Ha Tpynny OAHOPOAHOW NPoAyKuuK;

- nobble Bo3gelicTBMA Ha MO npu ucnbiTaHun, Habnwgaemble B TEYEHWE U NOC/e NpekpalweHns Bos3-
[eNcTBMS NoMexXu, N ANMTeNbHOCTb HaBMNIAEHNA 3TUX BO3AENCTBUIA;

- 0060CHOBaHWe peLleHnst «NpPoxXoanT/He NPoXoanT» (OCHOBAHHOE Ha KpuTepun kadecTBa (hyHKLMOHU-
poBaHUs. yCTaHOB/IEHHOM B 06LieM cTaHAapTe, cTaHfapTe Ha NPOAYKUMIO WM Ha rpynny oAHOPOAHON npo-
OYKUMM UK B COrnalleHnyn Mexay u3rotosutenemM 1 nokynartenem,;

- nobble 0cobble YCNOBMUA UCMOMb30BaHNA, HaNpUMep A/IMHA WAU TN Kabens, akpaHupoBaHue Wm
3asemneHue, pabouve ycnoBus, KOTOpble HEOGXOANMbI AN [OCTUXEHNS COOTBETCTBUSA.
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MpunoxeHune A
(cnpaBo4Hoe)

Mprumep ncnblTaTesIbHOro reHeparopa v ucnblTaTenbHOW YCTaHOBKMU

MpuMepbl BO3MOXHbIX UCTbITATENbHbLIX KOH(PUTYpaL Wi npescTaBneHbl Ha pucyHkax Al n A.2.

B npvmepe, nokasaHHOM Ha pUCYHKe A.l. NpOBasibl HAMpPsXeHUs, KPAaTKOBPEMEHHbIE MPepbiBaHWS U N3MEHEHUs
HanpsHKeHsi UMUTUPYIOT C UCMOMb30BAHNEM ABYX UCTOYHUKOB MUTAHWUS MOCTOSIHHOTO TOKA C PErysMpyemMbIM BbIXOAHbIM
HanpskeHnem.

LNUTENbHOCTL NPEPbLIBAHNSA MOXET YCTaHABNMBATLCS NMPeABaPUTENBHO.

CHUWXEHUS 1 NogbeMbl HANPSHXKEHUA UMUTUPYIOTCS NONEePEMEHHOR KOMMYTaLMel nepeknoyateneii 1 n2. 3Tu nepe-
KMoYaTeNy HUKOTAA He 3aMblKatloTCsl B O4HO U TO Xe BpeMsi. Ocobas npefoCTOPOXHOCTb Heo6xoAuMa A5t o6ecneyeHns
(PyHKLMOHUPOBAHNS MPU YCIOBUU UCTIbITAHUS «HNU3KOE MOJSIHOE COMPOTUB/IEHME», HANPUMED UCMO/b30BaHUE KOHAEHCa-
TOPOB A/151 UCK/IOYEHUS BbICOKOTO MOSTHOTO COMPOTUB/EHUS.

MpoBeseHNe NCMbITAHWUS HA YCTOWYMBOCTbL K NMPEPLIBAHUI0 3/IEKTPONMUTAHUS MPU YCIOBUN UCTbITAHUA «Bbicokoe
No/IHOe CONPOTUB/EeHUE» 06ECneUnBaeTCs OTKPLITUEM ABYX NepekioyaTteneii 04HOBPEMEHHO.

MpoBeAeHNe UCMbITaHUA Ha YCTOMUYMBOCTbL K MPEPbIBAHMIO 3MIEKTPONUTAHUSA NPK YCOBUU «HN3KOoe NosIHOe conpo-
TUB/IeHUE» 06ecneuynBaeTcsl 3aMeHOol UCTOYHMKA NUTaHKUs 2 NOCTOSIHHOMO TOKA KOPOTKO3aMKHYTON Lienbio WA Lenbio ¢
HU3KUM MOJIHBIM CONPOTMBAIEHUEM, NO3BOJIAIOLMMU UCMIbITATENILHOMY FTeHepaTopy BOCMPUHUMATL 06paTHbI TOK HArpy3Ku.

KOHCTPyKUUS reHepaTopa MOXeT BK/KYaTh B CE6S AMOAbI, PE3NCTOPbI U NPeAoXPaHUTeEN B KOMOGUHALMK C nepe-
KntoyaTensimu.

B npumepe, nokasaHHOM Ha pUCyHKe A.2. BMECTO UCTOYHUKOB NMUTAHWSI MOCTOSIHHOTO TOKA W Nepeksioyatesneii uc-
Mo/b3yeTcsi NPOrpaMMupyemblii UICTOYHUK NUTaHWs. [aHHas KoHQUrypayus no3sonsieT NpOBECTU Takke WUCMbITaHWs Ha
MOMEXO0YCTONUYMBOCTb NPU HANUYMK NyNbCaLMii HA BbIXOAE UCTOYHUKOB NUTaHWsi NOCTOsIHHOTO Toka (IEC 61000-4-17).

PucyHok A.1 — lpumMep ncnbiTaTesIbHOro reHepartopa ¢ UCNosib30BaHMEM ABYX UCTOYHMUKOB NUTaHUA

PucyHok A.2 — lMpumMep ucnbiTaTeIbHOro reHeparopa ¢ UCNoib30BaHWEM MPOrpaMMMUPyEMOro UCTOYHUKA NUTaHUA
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MpunoxeHne B
(cnpaBoyHoe)

i3MmepeHue NyckoBOro Toka

B.1 Harpy3ouHasi cnocoGHOCTb reHepaTopa fno NMKOBOMY NMYCKOBOMY TOKY

Cxema Ana M3MepeHuss Harpy3oyHoil CnocobHOCTM reHeparopa no MMKOBOMY MYyCKOBOMY TOKY mpejAcTaB/iieHa Ha
pucyHke B.1. AHanormyHas cxema, cogepxatias BbinpAMUTENbHbIA MOCT, ycTaHoBNeHa B IEC 61000-4-11.

KoHgeHcatop emkocTbio 1700 MK® gomkeH nmeTb gonyck + 20 %. XKenatenbHo, 4TOObl OH UMeN 3HaYeHue Hanps-
XeHunsa. Ha 15 % — 20 % Bblle MakCUMasibHOro BbIXOAHOr0O HanpseHus reHepartopa. OH Takke [O0/KEH BblAepXuBaTb
TOK, NpeBbIWaLWmnii No KpaiiHelh mepe BABOe Harpy3ouyHyl CNOCOBHOCTb reHeparopa Mno MycKoBOMY TOKy, C TeM 4TOGbl
obecneunTb afiekBaTHyt0 6€30NacHOCTb (DYHKLMOHMPOBaHMSA. KoHAeHcaTop AO/HKEH UMETb MUHUMAIbHOE BO3MOXHOE 3K-
BMBa/IeHTHOe nocneposartesibHoe conpotusnexnne (ESR) kak Ha yactoTe 100 Iy, Tak 1 20 kU, He npesblllalollee Ha
o6eunx yactotax 0,1 Om.

[MockonbKy ucnbiTaHMe AOMKHO 6biTb NPOBEAEHO C pa3psXXeHHbIM KoHAeHcaTopoM 1700 Mk®. cnepyeT napannenb-
HO eMy NoACOEAVHUTb PEe3NCToP, NPUYEM UHTEPBa BPEMEHN MEXAY UCMbITAHUAMMN [AO/HKEH B HECKO/ILKO pa3 NpeBbiWwarb
nocTosiHHyto BpemeHn RC. C pe3uctopom conpoTtmBneHmem 10000 Om noctosiHHas BpemeHn RC pgomkHa 6biTb 17 ¢, 1
MexXay UCnbITaHUAMMN C UCNONb30BaHNEM Harpy304Holi CNOCOGHOCTH NO NYCKOBOMY TOKY c/iedyeT UCMOo/b30BaTh MHTepBas
oT 90 go 120 c. Korga BocTpe6oBaHbl 60onee KOPOTKNE UHTEpPBasbl BpeMeHU, cnedyeT NPUMEHATb HU3KOOMHbIE pe3ncTo-
pbl. Hanpumep conpotusneHnem 100 Om.

Mpeobpa3oBaTtenb Toka (Hanpumep, NPOGHMK, LYHT) [O/KEH BblAEPXMBATb MOHbIA NUKOBbLIA MNYCKOBOW TOK reHe-
partopa.

B.2 MukoBbIt nyckoBoi Tok MO

Ecnu Harpy3oyHasi cCnocob6HOCTb reHepaTopa no NMKOBOMY MyCKOBOMY TOKY COOTBETCTBYET YCTaHOB/IEHHbIM TPebo-
BaHuAM (Hanpumep. 100 A npu 48 B), B u3aMepeHnn peasibHOro NMKOBOro Nyckosoro Toka MO HeT Heo6XoANMOCTH.

Kak yctaHoBneHo B 6.1.2, reHepaTop C MOHWKEHHOW Harpy304HOW CMOCOBHOCTbLIO MO MWKOBOMY MYyCKOBOMY TOKY
MOXeT 6bITb UCMO/b30BaH, €C/IM NYcKoBOW Tok MO mMeHee 70 % Harpy3o4Hoil cnoco6HOCTM reHepaTopa.

Ha pucyHke B.2 npeacTtasneH nprvmMep TOro, Kak NpoBecT! M3MepeHUs MUKOBOro nyckosoro toka MO v nposepuTb
BO3MOXHOCTb MCMOMb30BaHNA UCMNbITATENIbHOrO reHepaTopa ¢ YMeHbLUEHHbIMU (DYHKLMOHA/IbHBIMU BO3MOXHOCTAMU.

K ocupnnorpady

T —noaxofswunii npeo6pasosBartenb Toka (Hanpumep, NPo6GHUK, WYHT); R — Harpy3o4Hblii pe3ucTop ConpoTUBAEHNEM
He cBbiwe 10000 OH; C - 31eKTPONUTUYECKMIA KOHAEeHcaTop 1700 mk® 120 %
PucyHok B.1 — Cxema n3MepeHust Harpy3o4HoO cnocoGHOCTM UCTbITATEeNIbHOTO reHeparopa
no NUKOBOMY NMyCKOBOMY TOKY

K ocumnnnorpady

PucyHok B.2 — Cxema n3mepeHus nNMkoBoro nyckosoro toka NO
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MpunoxexHune JA
(cnpaBo4HoE)

CBefleHNA 0 COOTBETCTBUU CCbIJTOYHbIX MEXAYHapo4HblX CTaHAapTOB
MeXrocyfapCTBEHHbLIM cTaHAapTam
Ta6bnuya [A1

O603HaYeHVe CCbUIOYHOTO CreneHb O603Ha4eHVe U HaMMeHOBaHNe COOTBETCTBYHOLLErO
MeXyHapOoHOro CTaHaapTa COOTBETCTBYA MEXroCyJapCTBEHHOrO CTaHaapTa
IEC 60050-161:1990 — . >
IEC 61000-4-11 MOD FOCT 30804.4.11—2013 (IEC 61000-4-11:2004) «CoBMecCTUMOCTb

TEXHUYECKNUX CpencTB 3/1eKTpOMarHuTHas. YcToliumBOCTb K nposa-
nam. KpaTKOBpPeMEHHbIM MnpepbiBaHNAM W U3MEHEHUAM HanpsaxeHus
nekTponuTaHua. TpeﬁOBaHI/IFI n MeToabl NCNbITAHNA»

« COOTBETCTBYIOLMA MEXIOCYAapCTBEHHbIV CTaH4apT OTCYTCTBYeT. [J0 ero NpuUHSTUS pekoMeHZyeTCst UCMOofb-
30BaTh NEPEBOJ, HA PYCCKMUI A3bIK JAHHOTO MEXAYHAPOAHOT0 CTaHAapTa.
MpumevyaHue — B HacToswell TabnnLe NCNONb30BAHO Crefylollee YC/I0BHOE 0603HAUYEHNE CTENEHU COOT-

BETCTBUA CTaHAapTOB:
MOD — mogmduumpoBaHHble cTaHAapTbl.

1) B Poccuiickoii depepaumn geiicteyet FOCT P 50397—2011 (M3K 60050-161:1990) «COBMECTUMOCTb TEXHUYe-
CKUX CPEACTB 3/1eKTPOMarHuTHas. TepMuHbl U onpeAeneHns».
n
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YOK 621.396/.397.001.4:006.354 MKC 33.100.20

KntoueBble cnoBa: 3/1eKTPOMarHuTHas COBMECTUMOCTb, 3/IEKTPUYECKOE U 3/IEKTPOHHOE 060pyAoBaHue, BXOA-
HOIA NOPT 3N1EKTPONUTaHUS NOCTOSIHHOTO TOKA, NOMEX0YCTONUYMBOCTb, NPOBasIbl HANPSXEHNS, KPATKOBPEMEH-
Hble NPepbIBaHUS 1 U3MEHEHNSA HaNPsHXKEHWs, TPe6oBaHNUS, METObI UCTbITAHW
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