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Npeaucnosue
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nonoxexuna» n FOCT 1.2—2015 «MexrocygapcTBeHHas cuctema craHgapTusaumn. CtaHgapTbl MeXrocy-
AapcTBeHHble, NpaBuna U pekoMmeHaaunn no MexrocyaapcTseHHon ctaHgapTusauun. Mpasuna paspaboTtku,
NPUHATUA, OBHOBMEHUSA U OTMEHbI»
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4 Mpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynnpoBaHuio U MeTponorum ot 20 okTabps
2016 r. Ne 1456-cT MexrocygapctBeHHblin ctaHaapT FTOCT IEC 61000-4-12—2016 BeeaeH B geicTeue B
KayecTBe HaUnoHanbHoro ctaHgapTta Poccuinckon ®egepaunm ¢ 1 uroHa 2017 T.

5 Hacrosawui ctaHgapt naeHTUYeH mexayHapoaromMy ctaHaapTy IEC 61000-4-12:2006 «3nekTpomar-
HUTHas coBMecTUMOCTL (OMC). YacTb 4-12. MeToabl UCTIbITaHWUIA  U3MepeHniA. VcnbiTaHne Ha YCTOMYUMBOCTb K
3BeHsWwen BonHe» [«Electromagnetic compatibility (EMC)— Part 4-12: Testing and measurement
techniques — Ring wave immunity test», IDT].

MexayHapogHeii ctaHgapT IEC 61000-4-12:2006 nogroTtoBneH Mogkomutetom 77B «BbicokovacToT-
Hble 3N1eKTpoMarHuTHble ABneHns» TexHudyeckoro komuteTa TK77 IEC «OnekTpoMarHnTHas CoOBMECTUMOCTbY.

HacTosiee BTopoe nsgaHune mexayHapogHoro ctaHaapta IEC 61000-4-12:2006 oTMeHsIeT U 3aMeHsieT
nepeoe nsgaHue, onybnukosaHHoe B 1995 r., n usamererue 1 (2000 r.), npeacTtasnaeT coboi TexHudeckoe
N3MEHeHUe B YaCTWN XapaKkTepUCTK U yHKLIMOHNPOBAHNS UCTbITATENbHOr0 060pYyA0BaHNUS U OTHOCUTCS TOSb-
KO K UCMbITAHWNIO Ha YCTONYMBOCTb K 3BEHSILLIE BOSTHE.

Mpu NpyMeHeHUn HacTosALWero cTaHgapTa pekoMeHAyeTcsl UCMoMb30BaTh BMECTO CChIFIOYHOrO MeX-
AyHapodHoro craHgapTa COOTBETCTBYIOLIMA €My MeXroCcyAapCTBeHHbI cTaHOapT, cBeOeHUs O KOTOPOM
npvseaeHbl B AONONHNTENEHOM NpUnioXxeHun JA

6 BBEJEH BMEPBbLIE
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UHebopmauusi 06 usMeHeHUsIX K HacmosiueMy cmaHOapmy nybriuKyemcs 8 exe200HOM UHGHOPMaULUOH-
Hom yKkaszamerie «HayuoHarnbHeie cmaHO0apmel», a MeKem U3MEHeHUU U MoNpasoK — 8 eXXeMeCsIHHOM UHGOp-
MayuoHHOM yKkasameisie «HauyuoHarnbeHble cmaHOapmei». B criyyae nepecMompa (3aMeHbi) U OMMeHs!
Hacmosiweao cmaHOapma coomeemcmeyiouiee ysedomiieHue bydem onybIUKOBAHO 6 EeXeMeCSYHOM
uHgopMayuoHHoM yKkasamerne «HayuoHanbHeie cmaHOapmbi». Coomeememeyrowasl UHhopMayus, yse-
OOMIIeHUS1 U meKemb! pasMeuaromes makxe 8 UHghopMayuoHHol cucmeme obujezo rnosb308aHuss — Ha oghu-

uuarsnsHoMm cailime ®edepailbHO20 azeHMemea o MexHUYEeCKOMY peayriuposaHUIo U Memposioauu 8 cemu
UHmepHem

© CrtaHpapTunHdgopm, 2016

B Poccuiickoi Peaepalinm HACTOALWMA cTaHAaPT He MOXeT BbITb NOMHOCTHIO UMM YaCTUYHO BOCTIPOU3BE-

[eH, TUPaXXNpPOoBaH W pacrnpocTpaHeH B KayecTBe oduumanbHoro usgaHus 6es paspelieHns degepansHoro
areHTCTBa No TeXHUYECKOMY peryriMpoBaHuio U MeTpornorim
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BBegeHune

CraHgapTtsl cepumn IEC 61000 ny6nukytoTca oTAeNbHbIMU YacTsaMM B COOTBETCTBMM CO criegytoluei
CTPYKTYpON:

-yactb 1. O6wKe nonoxeHus:

obuee paccmoTpeHue (BBeaeHWe, oyHOaMeHTarnbHble MPUHLMMBI), onpeaeneHns, TEpMUHOSOIIS;

-YyacTb 2. OnekTpomarHutHas obcTaHoBKa:

onncaHme 3MeKTPOMarHUTHON oBCTaHOBKN, Knaccudurkaums a11eKTPOMarHUTHON oBCTaHOBKN, YPOBHN
3NEeKTPOMarHUTHON COBMECTUMOCTMU;

-4acTb 3. HopMbl:

HOPMbI 3IEKTPOMArHUTHOM 3MUCCUU, HOPMbI MOMEXOYCTOWYMUBOCTHU (B TEX CrlydasX, Korga oHuU He ABns-
OTCA NPeamMeToM PacCMOTPEHUA TEXHUYECKUMU komuTeTaMu, paspabaTbiBaloWwyuMyM cTandapTbl HA Npo-
AyKUUIO);

-4vacTb 4. MeToabl UCNbITAHWIA U U3MEPEHUIA:

MeToAbl U3MepPEeHNn, MeToabl UCMbITAHWIA,

-YacTb 5. PykoBoAcCTBa NO YyCTAHOBKE U MOMEXONoAaBrneHnto:

pyKkoBoAcCTBa No yCTaHOBKe, METOAbI U YCTPOMCTBA MOMEXornoAaBreHns;

-yacTb 6. O6wwme cTaHgapThI;

-4yacTb 9. PasHoe.

Kaxgas vyacTb ganee nogpasgensietcsl Ha HeCcKosbKO YacTen, KoTopble MOryT BblTb ony6nvKoBaHbl B
KauecTBe MexayHapoaHbIX CTaHAAPTOB UMW TEXHUYECKUX TPEeBOBaHWUM, NN TEXHUYECKUX OTYETOB, HEKOTOPLIE
13 KOTOpPbIX 6bINK y>Ke onyBnnkoBaHbl kak pasaensl. Apyriue 6yayT onybrnukoBaHbl € ykazaHUeM HOMepaJacTu,
3a koTopbIM criegyeT Aeduc, a 3ateM HoMmep pazgena (Hanpumep, IEC 61000-6-1).

HacTosilwasn YacTb npeacTaBnsetr coboil MeXayHapoaHbI cTaHdapT, KOTOPLIA ycTaHaBnMBaeT Tpe-
60BaHNsA MOMEX0YCTONYMBOCTU N METOAbI NCMBITaHUN MPUMEHNTENLHO K 3BEHsILLe BOMHE.



FOCTIEC 61000-4-12—2016

M E XTOCVYJA.APG CT BETHHUB # CTAHAOAAPT

AnekTpoMarHuTHasa coBMectumocTb (3AMC)
YacTb 412
METOAbI UCMNbITAHUA U USMEPEHUHA
UcnbiTaHue Ha YCTOWYUBOCTD K 3BEHSLLEN BOMHE

Electromagnetic compatibility (EMC). Part 4-12. Testing and measurement techniques.
Ring wave immunity test

HaTta BBegenna — 2017—06—01

1 O6nacTb NPUMEHEHUA U uenb

HacTosilmni cTaHaapT pacnpocTpaHsaeTcsl Ha anekTpuYeckoe 1 anekTpoHHoe obopyaoBaHue, nomnyda-
tolLlee BMeKTponuTaHne oT oBLLLIECTBEHHBIX CETEN U ceTei NPOMbILLINIEHHbIX NPeANPUATHIA, U YCTaHaBNMBaeT
TpeboBaHUs MOMEXOYCTOMYMBOCTY 1 MEeTO/bI UCTbITaHUIA 06opYaoBaHUA NPU BO3ASWCTBUM B pabounx ycno-
BUAX HEMOBTOPSAIOLLMXCA 3aTyXaloLmMX koneGaTe nbHbIX NepexoAHbIX NPoLeccoB (3BeHALLMX BOSTH), KOTopble
MOTYT BOSHUKATb B HASKOBOMBTHBIX CUMOBLIX MTMHUSAX U FIUHUSAX YNIPaBeHWa U CUrHanusauum.

HacToswmin ocHoBomnonaratolWmiA cTaHaapT MMeeT Lesblo YyCTaHOBUTb TpeGoBaHNA MOMEXOYCTOWUYU-
BOCTV 1 06LLY0 OCHOBY AMNS OLIeHKM B aBGopaToPHbIX YCIOBUAX KavecTsa (yHKLMOHUPOBaHUA 3MeKTPU-eckoro
1 SNeKTPOHHOro 0BopyAoBaHWS, NpeaHasHavYeHHoro Ans MPUMEHEHUS B XUIbIX, KOMMEPYECKUX U NMPOMBbILL-
NEeHHbIX 30HaX, Takke Kak 1 obopyaoBaHus, npedHasHa4YeHHOro Ana NPUMeHeHUsl Ha 3MeKTPoCTaHUMAX U1
noacTaHUmsAX.

MpumeyaHune—B coorBercTBUM ¢ PykosBoacTeom IEC 107 HacTosiwmi cTaHaapT SIBNSIETCS OCHOBOMNONaraio-
wmm ctaHgaptom AMC ans npumeHeHust TexHudeckumm komutetamm |EC, paspabatsiBalowmmy ctaHgapTbl HA NPoAyK-
uuto. PykosogcTeo IEC 107 yctaHaBnuBaeT Takxke, YTO TeXHUYEeCKWe KOMUTETLI, pa3pabarbiBaolume cTaHaapTsl Ha Npo-
OYKUWIO, OTBETCTBEHHbI 3a onpedeneHue HeoOXoOMMOCTU MPYMEHEHUsl HACTOSIEro crTaHaapTa Afsl UCTbITaHUA Ha
NMOMEXOYyCTOWHMBOCTL U (B Cry4ae ero npuMeHeHns) 3a BbIGOp NCTbITATeNbHbIX YPOBHEW U KPUTEPUEB Ka4YeCcTBa (DYHKLMO-
HupoBaHus. TK 77 1 ero NnoAKOMUTEThI FOTOBbLI K COTPYAHUYECTBY C TEXHUYEeCKMMU komuTeTamm |IEC, paspabarbiBalowmmm
CTaHAapThl Ha NPOAYKUMIO, B OLEHKe YPOBHEW KOHKPETHBIX MCMbITAHUA HA MOMEXOYCTOWUMBOCTL ISl COOTBETCTBYIOLLMX
BUZOB NPOAYyKLUN.

HacTtoswmin ctaHaapT NpUMEHSIETCSA NPU YyCTaHOBNEHN:
- (DOPM UCTILITATENLHOMO HAMPSHKEHUSA 1 TOKA;

- AManasoHOB UCTbITaTENbHBIX YPOBHEI;

- UCTbITaTeNbHOro 060PYAOBAHNS,;

- UCTIbITATENBLHON YCTaHOBKU;

- npoueaypbl UCMbITaHUS.

2 HopmaTuBHbIe CCbINKK

Onsa npumeHeHnsa HacTosiLero craHgapta HeobxoAuMbl cnegylowme CcCbiNoYHble AOKYMeHThl. Ana
4aTUpOoBaHHbIX CCbINOK NMPUMEHAIOT TOSMbKO yKa3aHHOe usfgaHue CCbIJIOYHOro AOoKyMeHTa. AOna Hegatupo-
BaHHbIX CChINOK NPUMEHSIIOT NocneaHee usgaHue CCbioYHOro AoKyMeHTa (BKIoYas Bce ero n3MeHeHus).

Uspanve opmumnansHoe
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IEC 60050 (161), International Electrotechnical Vocabulary (IEV) — Chapter 161: Electromagnetic
compatibility
MexayHapoaHbIi aneKTPOTEXHUYECKN crioBapsb. MNaBsa 161. OnekTpoMarH1THasi COBMeCTUMOCTb

3 TepmMuHbI 1 onpeaeneHns

B HacTosqweM cTaHgapTe NnpumMeHeHbl TepMuHbI no IEC 60050-161, a Takke cnegytowme TepMuHbI C COOT-
BETCTBYOLWMMU onpeaeneHUsIMn.

MpwnmeyaHune— HekoTopble U3 Hambonee NpUMeHUMbIX TepMUHOB U onpegenenun IEC 60050-161 npreege-
Hbl HUXE:

3.1 nauka (burst): MocnegoBaTensLHOCTb OrpaHNYEHHOTO YMcna OTAENbHbIX UMIYNbLCOB UK koneba-
HWA OrpaHUYeHHON NPOAOKNTENbHOCTU.

[IEV 161-02-07]

3.2 kanubpoBka (calibration): CoBokynHOCTb onepaLmi, ycTaHaBNMBaKOLWUX MOCPEACTBOM CChISIOK Ha
cTaH4apTbl COOTHOLLEHWE, CYLLEeCTBYIOLLEE MPU onpedeneHHbIX YCIOBUSIX MeXAY NokasaHWeM U pesynbTaTom
N3MEepPEeHUs.

MpumevaHusn

1 TepMuWH OCHOBaH Ha NoAXoAe HeonpeaeneHHOCTU UBMEPEHUN.

2 CoOTHOLWeEeHVEe Mexay NokasaHusMK 1 pesynbTatamy U3MepeHuUs B NPUHLUNE MOXET 6blTb BbIpaXeHo Kanmb-
POBOYHOW gnarpammMon.

[IEV 311-01-09]

3.3 cBAa3b (coupling): Baanmogenctaue mexay LiensMn, nepeaaqa sHepriuu ns 0gHoOM Lienu B Apyryio.

3.4 yctponctBo cBaA3u (coupling network): dnekTpuyeckaa cxema, npeaHasHavyeHHas gnga nepegayu
3Heprun N3 ogHOM Lienu B Apyryto.

3.5 ycTponctBo pasBsasku (decoupling network): OnekTpuyeckaa cxema, npegHasHavyeHHasa AN
npedoTBpaLleHns Bo3OeNCTBUSA UCNbITaTeNbHbIX HAaNpshKeHU, NoAaBaeMblX Ha UCNbITyemoe obopyaoBaHne
(U0), Ha ycTpolicTBa, 060pyaoBaHWE UMK CUCTEMBI, HE MOABEPraeMble UCTILITAHUSIM.

3.6 yCTOMUYMBOCTb K 31IeKTPOMarHUTHOM Nomexe, MOMEXOoyCcTOMYMBOCTb [(immunity (to a distur-
bance)]: CnocoBHOCTb ycTpoiAcTBa, 060pyA0BaHMS UK CUCTEMbI (DYHKLMOHUPOBATL 663 yXyaleHUs B npu-
CYTCTBUW 311EKTPOMArHUTHON MOMEXM.

[IEV 161-01-20]

3.7 nopTt (port): YacTHbI UHTepdelic NO ¢ BHelIHe anekTpoMarHMTHoN obCcTaHOBKONA.

3.8 Bpems HapacTaHus (rise time): WHTepBan BpeMeHn Mexay MOMeHTamu, Korga MrHoBeHHOe 3Ha-
YeHune umnynsca snepsble gocTuraet 10 % u 3atem 90 % NUKOBOro 3HAaYEHMSI.

[IE 161-02-05, moandunumMpoBaHo]

3.9 nepexogHbIi npouecc (transient): ABneHve wnnyM BenuWuMHa, M3MEHSIOLIMECH MexXay AByMS
cocedHUMU CTaUMOHAPHBIMA COCTOAIHUAMW 3@ WHTepBan BPEMEHW, KOPOTKUA MO CpaBHEHMIO C MOSHOW
paccMmaTpuBaeMoW LKaron BpeMeHu.

[IEV 161-02-01]

3.10 npoBepka (verification): CoBokynHOCTb onepaLmnin, KOTopble NCMOSb3YIOTCH AN MPOBEPKUN cucTe-
MBI UCTIbITATENIbHOro 060pYA0BaHMS (HAanNpUMep, UCNbITaTeNbHOro reHepaTopa u coeanHUTENbHbIX kabenei) n
AEeMOHCTpaLun Toro, 4To UCnblTaTenbHas cuctema pyHKUMOHMPYeT B Npedenax ONYCTUMBIX OTKMOHEHWIA
XapakTepuUCTUK, MpuBedeHHbIX B pasaene 6.

MpumeyvyaHunsn

1 MeTogbl, ncnonb3yemble Npu NPoOBEPKE, MOTYT OTNMYATLCS OT METOAOB, UCTIONBb3YEeMbIX NPU KanMOpOBKe.

2 Ycnosus no 6.1.2 u 6.2.2 paccmaTtpuBaloTCs B Ka4eCTBe PyKOBOACTBa, 0becneuyvBatoWwero KoppekTHyo paboTy
ucnbiTaTenbHOro reHeparTopa u apyroro o06opyaoBaHus, o6pasyowmx nofeITaTenbHyo YCTaHOBKY, Tak 4Tobbl k MO nogso-
AWNCca cUrHan ycTaHoBNEHHOM PopMbl.

3 [ns uenew HacTosWero ocHoBononaratwero craHgapta 9MC gaHHoe onpegeneHne oTNM4aeTes OT onpeaene-
Hus1, npuBegeHHoro B IEV 311-01-13.
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4 O6wme nonoxeHus

4.1 OnucaHue ABNeHUN

3BeHsIWas BofHa (n3obpaxeHa Ha pucyHke 1) npeactaBnseT coboit TUNUYHLIN KonebaTenbHbIA nepe-
XOAHbIN NpoLecc, HaBOAUMbI B HU3KOBOMNbTHBLIX Kabensax B pe3ynbTaTe NnepekitoyeHnin aneKT pudeckux ceten
1 KOMMYTaLUN peakTUBHBIX HarpysoK, asapui n Npoboes N30NALUM B CUIOBbLIX MATAIOLLMX LIeNSX UM Npy Mor-
HUeBbIX paspsigax. PakTn4ieckn aTo Habonee pacnpocTpaHeHHoe SAIBNEeHUE B CUSIOBLIX 3M1EKTPUYECKNX CeTSX
BbICOKOr0, CPeAHEro 1 HU3KOro HanpsiKeHWs!, a Takke B MMHUAX YNpaBfeHUs U cUrHanu3auuu.

ur g
Pk1
100 %
90 % 1
T
Pky
10 %
I —— o

Pk,

110 % - 40 %
Pk,

T, — Bpewmsi HapacTaHusi; T — nepuog koneGaxuin
MpumedaHune—[1naBoNHb TOKA yCTAHABNMBAETCA TONLKO 3HaueHne Pk;.

PucyHok 1 — dopma 3BeHsLwer BONHbI (HAaNPsHKEHUE XONOCTOrO XoA4a U TOK KOPOTKOTO 3aMblKaHUS)

3BeHsLWas BOMHA ABNAETCA XapaKTepHbIM NpeACcTaBUTENEM Pa3NIUUYHBIX 3M1EKTPOMAarHUTHLIX 06CcTaHo-
BOK B XKUJ1bIX 30HAX U NPOMBILLSIEHHBIX YCTaHOBKaX. TOT NepexoHei npouecc npurogeH Ans Nposepku nome-
XOYCTONYMBOCTU 0BOPYAOBaHUS MO OTHOLIEHUIO K BbILLIEYMOMSIHYTHIM SIBEHUSAM, Y KOTOPLIX HapacTaHue
umnynbca (Npu oTCYTCTBUM DUNLTPYIOLWNX AENCTBUIA) XapaKTepu3yeTca pe3kuM (pOHTOM ANUTENbHOCTBIO
nopsigka ot 10 HC A0 AoNen MUKPOCeKYHAbl. ONUTeNbHOCTL 3TUX UMMNYNBbCOB MOXET naMeHATbeA oT 10 go
100 mKc.

BpeMsa HapacTaHua uMnynbca u ANUTenNbHOCTbL konebaHui noasepratoTCa N3MEeHEeHNsIM B 3aBUCUMOCTU
OT NYTU 1 cpeabl pacnpocTpaHeHUs.

PacnpocTtpaHeHue BONHbI B NIMHUAX (3MEKTPONUTAHWA 1 Nepedayn cUrHanos), Bcerga conposoxgaercs
OTPaKEeHUAMU, 0BYCNOBNEHHBIMW HECOTIaCoOBaHHOCTLIO MOMHBIX COMPOTUBAEHUIA (JTMHUW HarpyXatoTcsl Ha
coBCTBEHHbIE HAarpy3Kkn UK NOAKNIOYAOTCA K 3aLUTHBIM YCTPOUCTBAM, BXOAAM NIMHENHBIX (hUNbTPOB U T. 4.).
Mpu ykasaHHbIX OTpakeHUAX BO3HUKAIOT konebaHus, 4acToTa KOTOPLIX 3aBUCUT OT CKOPOCTU pacnpocTpaHe-
HUA BONHbI. PaKTOPOM, BINSAIOLMM Ha XapaKTep npoLecca, ABNAITCA Takke HanMune napasutHbiX napamMeT-
poB (TakMx Kak pacnpegeneHHble eMKOCTM KOMMOHEHTOB, MoaobHbIX anekTpoaBuratensm, obMoTkam
TpaHchopMaTopoB U T. A4.). YUNTbIBAA YaCTOTHbIE XapaKTEPUCTUKU IMHUIA, MO KOTOPLIM pacnpocTpaHaeTca
BOJSIHA, BPEMS HapacTaHus UMNynbca UMeeT TeHAEHUMIO K 3aMeasieHuo; aToT dakTop B bonbluel cTeneHn
BMUAET Ha UMNYMbCbI C MarnbiM BpeMeHeM Bo3pacTaHus (nopaaka 10 HC) U B MeHbLUE CTeNeHn — Ha UMy b-
Cbl C BpEMEHEM BO3pacTaHWUA NopsaKa A0Nei MUKPOCEKYHAbI.

Pe3ynbTupylowmm aesneHnemM Ha noptax obopynosaHusa aenseTcs konebartenbHblil nepexoaHblil Npo-
Lecc unu 3seHALana BosHa.

YKasaHHy 3BEHALYO BOSIHY, onpeAeneHHyo B KavyecTBe TUMWYHOW NpU YyCTaHOBMIEHHOM BpeMeHU
HapacTaHusa 0,5 Mkc 1 YactoTe konebaHui 100 kU, WMPOKO UCMONB3YIOT B HEKOTOPLIX OTPACHISIX MPOMBILLI-
NEHHOCTUN ANA UCMBITaHUIA NPOAYKLUUN.
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[ pyroi npu4MHON BO3HNKHOBEHUS 3BEHSILL S BONHBI ABMAIOTCA MONMHUEBLIA paspsaa, XapakTepuayoLmin-
CAl OQHOCTOPOHHeN hopMoin nMnynbca (cTaHgapTHBIA uMmnynsc 1,2/50 mkc). MNpu HenpsamMom BO34encTBUM
yKasaHHOro paspsiia Ha fiMHWUKU (BCNeacTBMe UHOYKTUBHOW CBSA3N MeXAy MUHUAMN) ero BriusiH1ue 3aBnucut ot
NpPouU3BOAHON NEPBUYHOIC UMMYNbCa U MeXaHU3Ma CBSA3U, KOTOPbIA NPUBOANT K BOSHUKHOBEHWIO kKonebaHuii.
XapaKTepuUCTUKN pesyribTUPYIoLLEN 3BEHSLLEA BOMHbI 3aBUCAT Takke OT pPeakTUBHLIX NapaMeTpoB Lenein
3a3eMIIeHNsl, MeTanIMYeckux KOHCTPYKLUUA, MO KOTOPbLIM PacnpocTpaHscss TOK MOSMHAM U OT YCNOBWUIA
pacnpocTpaHeHNsl BOMHbI N0 HU3KOBOMbTHBIM NepeAatoLmMm UHUSIM.

Opyrue ctangaptel IEC, Takune kak IEC 61000-4-5, ccbinatoTest Ha cTaHAaPTHBIA UMMNYNBC MOSTHUEBOTO
paspsiga 1,2/50 MKc, KOTOPbIA MOXeT paccMaTPUBATbCS Kak B3aMMOOOMOHSAOLLMIA MO OTHOLLEHWIO K 3BeHALLEe
BO/THe, paccMaTpMBaeMOl B HAaCTOsILLIEM CTaHdapTe.

TexHu4eckme KoOMUTEThI, paspabaTeiBatoLme cTaHAapThl Ha NPOAYKLUMIO, AOMKHBI YCTAaHOBUTL Haubonee
npuemremMoe UcnbiTaHWe C y4eTOM TOr0, Kakoe SIBMeHne paccmaTpuBaeTCs Kak COOTBETCTBYIOLLLEE YCITOBUAM
aKcnnyaTtauum.

4.2 MapameTpbl ABNEHUA

4.2.1 YactoTa noBTOpeHus

YacToTa NOBTOPEHWS NepexoAHoro npoLecca HenocpeACTBEHHO 3aBUCUT OT BEPOSITHOCTU BO3HUKHOBE-
HUS NEPBUYHOTO AIBMEHUS. YkasaHHas BEPOATHOCTb ABMsSieTCA GOoMbLUe ANA TakuX SIBNEHWUIA, KakK nepeknto-
YeHWUs Harpysok B NIMHWSIX YrpaBreHusl, U1 MeHbLUen ONsl aBapUAHbIX CUTYaLUA U MOMHUEBBLIX pa3psaos.
YacToTa NoBTOPEHUs MOXeT U3MeHATbeA oT 1/c Ao 1/mec unu 1/roa.

Ona ymeHblUeHNUs1 NPOACIPKATENBHOCTU UCMbITAHUSI YacToTa MOBTOPEHUSI MOXET ObiTb yBenuyeHa.
OpHako oHa gomkHa 6biTh BbibpaHa ¢ y4eTOM XapakTepUCTUK MPUMEHSIEMbIX YCTPOWCTB 3alUmMThl OT Nepexoa-
HbIX MPOLLeCCOoB.

4.2.2 da3oBbIN yron

ABapuiiHble HapylieHust yHKLMOHNPOBaHNS 0bopyaoBaHuUsl, Bbi3BaHHbIE BO3OEWACTBUEM 3BeHsLen
BOJTHbI HA UCTOYHUKIM 3M1EKTPOMNUTAHNUA, MOTYT 3aBUCETb OT (Da30BOro yria nepeMeHHOro Toka B MOMEHT Npuno-
KEeHNs nepexoaHoro npouecca. Ecnu npu UcnbliTaHUM 3BEHsILLE BOMHOW BO3HUKaET paspss B YCTPOUCTBE
3aLyThl, TO B 3aBUCUMOCTH OT (ha30BOro yrna nepexogHoro npoLecca MoXeT BOSHUKHYTb 3aMblkaHWe UCTOoY-
HUKa NUTaHUs. MpK 3TOM TOK OT NOAKMOHYEHHOrO UCTOUHUKA NMUTaHKS Yepes YCTPOUCTBO 3aLluThl Unu no6oi
ayrosoi paspsig B MO byaeT npogomkatbesl B Te4EHUE Y NOCIIe OKOHYaHUA NepexoaHoro npouecca.

[nsa nonynpoBOAHUKOBLIX 31IEMEHTOB YyKa3aHHOe ABfMEeHUEe BO3HUKAET B 3aBUCMMOCTU OT COCTOSHWUSA
NpoBOAUMOCTU YCTPONCTBA BO BPpEMSsI BO3AEUCTBUA 3BEHSALLEN BOMHLI U ONpeaenaeTca TakuMu napameTpaMm
NonNynpoBOAHUKOBLIX 3NEMEHTOB, KakK XapakTepUCTUKN BOCCTAHOBMEHUS U KavyecTBO ¢hyHKLMOHUPOBAHUA
nocne npobosi.

YcTpoiicTBamMK, KoTopble ¢ Hanbonbluen BepOATHOCTbIO MOrYT BbiTb NOBPEXAEHbI B 3aBUCUMOCTU OT
caszoBoro yrna nepexo4Horo npouecca, sIBAATCA NOAYNPOBOAHUKOBLIE 3fIeMEHTbI BO BXOAHBIX CUMOBbIX
uenax. BocnpunMmuneocTh K NOBpeXAeHUsAM Takke MOryT NPOoABAATL Apyrue yCTpoUcTBa B KOHCTPYKUun NO.

5 UcnbiTaTenbHble YPOBHU

MNpeanoyTUTenbHbIE UCNBITaTENbHbIE YPOBHU ANA 3BEHSALLEN BONHbI, NPUMEHUMBIE A9 NOPTOB 3M1eKTPo-
NUTaHWUA, CUrHarbHLIX MOPTOB U NOPTOB yripaeneHna 06opyaosaHna, npuseaeHs! B Tabnuue 1.

Tabnwuua 1—WcnbiratensHble YPOBHU Ansi 3BEHSLLEN BOMHbI

YpoBeHb Nuuua—3emnsa, kB NMuHaua—nunung, kB
1 0,5 0,25
2 1 0,5
3 2 1
4 4 2
x X X
& X MOXeT 6bITb BbiLLE, HXE NMIOBOro YPOBHS MW MeXAY NIOGLIMM YPOBHSIMU. STOT YPOBEHb MOXET BbITh YCTAHOB-
NeH B cTaHAapTe Ha NPOAYKUMIO.

UcnbiTatenbHbIA YpoBeHb onpeaendaeTca Kak HanpaxeHune (Machmaanoe mnnn MMmeaanoe) nepeoro

nuKa ucnelTatenbHoW BoSHbI (P, Ha pucyHke 1).
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[na nopToB aNeKTPonNUTaHWs, CUrHarbHbLIX NOPTOB U MOPTOB YNpasneHns MOTyT NMPUMEHATLCA pasHble
YPOBHU.

YpoBeHb (YpOBHM), NMpUMeHsieMble Ansi CUrHamNbHBIX MOPTOB M MOPTOB YrpaBeHus, He AOMKHbI OTIW-
yatbes 6onee YeM Ha ofHY CTYMeHb OT NPUMEHSIEMbIX AMs MOPTOB 3MNeKTPONUTaHUS.

MPUMEHUMOCTL UCTIbITaHUIA 3BEHALLE BOMNHOM AoMKHA BbiTb YKasaHa B TEXHUYECKON AOKYMeHTaLuum Ha
KOHKPETHYIO MpoayKLmIio.

WcnbiTaTenbHble ypoBHU criedyeT BbIGUpaTh No Tabnuue 1 B COOTBETCTBUM C HanBonee peanucTuiHbLIMU
YCIOBUAIMUA YCTAHOBKM 1 BHELLHEN CPefbl.

BbiGpaHHble ucnbiTaTerbHble YPOBHW MPUMEHSIHOT MPX UCTIBITAHWAX Ha NOMEXOYCTORYMBOCTb, AN TOro
yTOGbl MPU YCTAHOBMEHUM YPOBHSI KavyecTBa (hyHKLMOHMPOBAHUS ANA 3neKTpoMarHUTHON oBCcTaHoBKM, B
koTopoit o6opyaoBaHue, kak oxuaaeTcs, 6yaeT QPyHKLUOHUPOBATb, YYUTEIBANN NEPBUYHOE SBMNEHWe U Npak-
TWUKY MOHTaXa, onpeaensatoLme Knacchl 3neKTpoMarHuTHON 06CTaHOBKM.

BbiGop McnbITaTenbHbIX YPOBHEW credyeT NpOBOAUTb HA OCHOBE WX MPUMEHUMOCTMU ANS KOHKPETHBIX
MeCTa pasMeLLeHIs] UM YCTaHOBKM.

6 UcnbiTaTenbHoe o6opyaoBaHue

6.1 UcnbiTaTenbHbIA reHepaTop

Bbixoa reHepaTopa AorkeH o6ecrneunTb CnocOGHOCTb (PYHKLMOHUPOBATL B YCMOBUSX KOPOTKOrO
3amblKaHus.

CTpyKTypHas cxema TUNuM4Horo obpasLia reHepaTopa 3BeHsLLei BOMHbI MoKasaHa Ha PUCYHKe 2.

Ry
———}—o
Ry S Ry Ry S p—o0
T /c ] —

(:)u —c, IL1 =,

O

U — neTouHmK BBICOKOTO Hanpsbkenust; R, — pesuctop 30 Om; C; — HakonuTenbHbIM koHaeHearop; R, — peauctop 12 Om;
C, — konpeHcatop punbTpa; Ly — UHAYKTUBHOCTB KoneGaTenbHOro KoHTypa; Ry — 3apsaHbIi peaucTop;
S — BBICOKOBONBTHBIIA KINKOY; Ry — peancTop punbTpa; S, — CEnexkTop BIXOAHOIO CONPOTUBNEHUS

PucyHok 2 — lMpumep CTPYKTYPHON CXeMbI UCTIbITATENBHOIO reHepaTopa 3BEHSLEN BOMHbI

6.1.1 3HayeHUA NONHOro CONPOTUBNEHUA

[1nsi NOpTOB CUITOBOTO 3MeKTPONUTaHNA BbiGpaHbl ABa 3HaYeHUs NONHOTo conpoTuBneHus: 12 n 30 Om.

3TN 3HaYeHUs1 NPUMEHUMBI AN KOPOTKUX U ASIMHHBIX FPYMNOBbIX Lenen COOTBETCTBEHHO, yUuThiBast
OTHOCUTEMNbHOE YAarieHUe UCTOUHUKA SNEKTPONUTaHUS OT IMaBHOW pacnpeaenuTenbHon ceTn. OHU NpeacTaBs-
nsaT coboi TeXHUYECKUA KOMNPOMKUCC, NOCKOSbKY NO3BOMSAOT UcnbiTath NopThl MO, cBA3aHHbIE B 0ObIYHbIX
YCIOBUSAX C LENsiMU, UMEIOLLUM HU3KOE MOJSTHOE COMNPOTUBIIEHUE, COOTBETCTBYIOLEE 3HAYEHUAM, NpUBEAEH-
Hoim B IEC 60816. Kpome TOro, oHM cOOTBETCTBYHOT TpeboBaHMsIM, NpeabABAAEeMbIM NPU UCMbITAHWK
YCTPOUCTB 3alUUThl OT NepexoHbIX NPOLEeCCOB, TakUX, Kak BapuUCTOPbl HA OCHOBE OKCUAOB MeTarnsos, AUOAbl
LienepanT. g., npumeHsembix 8 NO.

6.1.2 TexHUYeCcKUe XapaKTepucTUKU U KauyecTBO (hYHKLUOHUPOBAHUA UCNbLITATENbHOIO reHe-
paTopa

UcnbiTaTtenbHbIN reHepaTop NpeacTaBnsieT coboi reHepaTop OANHOYHBIX 3BEHALLNX BOSIH C XapakTepuc-
TUKaMK, yKasaHHbIMU HUXe. XapakTepucTUKU crnegyeT U3MepsiTb B Takux Xe YCNOBUAX, Kak Npu nogaye
uMnynbcoB Ha nopTsl MO. Ecnu uMnynbcbl NogatoTest Yepes YCTPOUCTBO CBA3W/Pa3BA3KN, TO XapakTepUCTUKA
OOIDKHBI ObITb TAKMMU, KaK YCTaHOBMEHO Ha BbIXOAEe 3TOro yCTPOUCTBA.

Bbixoa reHepaTopa He OOIPKEH ObITb 3a3emrieH. OTO yCNoBue NOANEeXUT BbIMNOMHEHUIO NPU UCMbITaHUK
CUrHanbHbIX NOPTOB 1 NOPTOB ynpasneHust YO B pexxume «IMHUA—IUHAA» U He ABNAETCA HeoBXoauMbIM Npr
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NCMbITAaHUXA NOPTOB 3NMEKTPONUTAHUA U UCNbLITAHUW CUTHANbHBIX NOPTOB WU MOPTOB YNpaBneHUA B pexume
«INNHNA—3eMna».

B reHepaTtope AOJIKHbI 6bITb npegycMoTpeHbl Mepbl MO UCKMIOYEeHUI0 3MUCCUU 3HAYUTEITbHBIX MOMEX,
KOTOpPbIe MOTYT 6bITb NHXEKTMPOBaHbI B 3NEKTPUYECKYo CeTb UNN MOBNUATL Ha pe3ynbTaThbl ncnblTaHWNA.

TexHn4YecKne xapakTepucTuku:

- BpemMsa HapacTaHnA HanpsXXeHs

(TiHapueyHke 1) . . . .. .. oo 0,5 mkc = 30 % (ycnoBwus XonocToro xoaa);
- BpeMs HapacTaHUs Toka

(TyHapueyHke 1) . . . .. .. .o o <1 MKC (YCNOBWS KOPOTKOTO 3aMbIKaHNSA);
- yacToTa konebaHni HanpskeHnsa . . . . . . 100 kMy, £ 10 %;
- cTeneHb 3aTyXaHusl (TOMbKO HanpskeHus,

CM.PUCYHOKT) . . . . . . o 0,4 < Pky/Pk,:<1,1;0,4 < Pk3/Pk, < 0,8;

0,4 < Pky/Pk; < 0,8; TpeboBaHWs K APYrMM NUKam
He yCTaHaBnMBaloT;
- YyacToTa NOBTOPEHUsI NepexXoaHbIX

MPOLECCOB . . v v v v v e et i e e v e e e e oT 1 Ao 60 nepexodHbIX NPOLLECCOB/MUH;
- BbIXOAHOE CoMpoTuBIeHne
(npymevaHne 2) . . . . ... .. ... (12 Om 1 30 Om) £20 % (nepekntovaeTcs);
- HanpsXeHue XonocToro xoaa
(3HayeHue Pky, cM. pucyHok 1) . . . . . . ... ... (250 B—4 «B) £10 %;
- TOK KOPOTKOro 3aMblkaHust (3HadeHue Pky,
CM.PUCYHOKT) . . . . . . .o o 333 A £10 % ansa yctaHosku reHepaTopa 12 Owm;

133 A + 10 % gns yctaHoBku reHepaTopa 30 Om;
- (ha30BbI CABUI NO OTHOLLEHWIO K YacToTe
BNEKTPOMUTAHUA . . . . . . . . . . e . mexay 0° 1 360° (yron casura pas 0OTHOCUTENBHO
nepeMeHHOro HanpsPKeHUs B IMHUK, NoAaBaemMoro
Ha MO, norpellHocTb ycTaHoBKU £10°);
- MONSAPHOCTbL NepBOro nonynepuoaa
BOMHBl « « v v v e v e e e e e nonoXxuTenbHas U oTpuuaTenbHas.

Mpumedanune 1—Yacrora konebaHuii onpegensieTcsi Kak BenuynHa, obpaTtHas nepuogy BpeMeHu Mexay
NepebIM U TPETBUM NEpPECeYeHNEeM Hyns NOCNE Ha4arbHOro NuKa. ATOT Nnepuog BpeMeHn 0603HaveH T Ha pucyHke 1.

MpumeuvaHue 2— BbixogHoe CONPOTUBNEHNE PACCHNTHLIBAIOT AENEHNEM HANPSKEHNS XONOCTOro X0Aa Ha Cu-
Ty TOKa KOPOTKOTO 3aMblKaHWSI.

dopma 3BeHsILen BOMHbI (HanpshKeHUe XONOCTOro Xo4a U TOK KOPOTKOTO 3aMblkaHWUA) C OTMEYEHHbIMU
MUKOBBIMU TOYKaMW npusedeHa Ha pucyHke 1. Mpumep CTPYKTYpHOW CXeMbl reHepaTopa npusedeH Ha
puUcCyHKe 2.

6.1.3 MNpoBepka XxapaKkTrepUCTUK UCNbITATENbLHOIO reHepaTopa

Mpoueaypa NpoBepkn paccMaTpuBaeTcsl B KayecTBe pekoMeHAauun no obecneyeHuo KOppeKTHOU
paboTbl UCTLITATENbHOTO reHepaTopa, YCTPONCTB CBA3U/pa3Ba3kn 1 Apyrix 6nokos, obpasylowmx ucnbiTa-
TebHYH YCTaHOBKY, Tak YTo6bl K MO nogsoauncs curHan yctaHoBNeHHoW hopMbl.

[ns ob6ecnevyeHUA BO3MOXHOCTU CPaBHEHUS pe3ynbTaToB UCTbITaHUA, MPOBEAEHHbIX C NPUMEHEHNEM
pasnuyHbIX UCMbITaTeNbHbIX FeHepaTopoB, A0IKHBI ObITL MPOBepeHbl Haubonee cyllecTBEHHbIE XapakTepuc-
TUKN reHepaTopa.

MpoBepke COOTBETCTBUSI NapaMeTpaM, ykasaHHbIM B 6.1.2, nognexaTt cneayroLme XxapakTepucTUKA:

- BpeMA HapacTaHus (HanpsKeHUs U Toka);

- yacToTa konebaHuii;

- CTeneHb 3aTyXxaHus;

- YacToTa NOBTOPEHUS;

- HanpsxeHue XoNoCcToro XoAa;

- TOK KOPOTKOro 3aMblKaHUsI.

Mposepky cneayeT NpoBOAUTL C NPUMEHEHUEM NPOBHMKA HanpsXXeHUst UNu Toka U ocuunnorpada unu
OPYrX 3KBUBANEHTHLIX U3MEPUTENbHBIX TPUBOPOB ¢ NoNoco NnponyckaHus He meHee 20 MMy, XapaktepucTtu-
kv bOpMbl BOSTHBI I0SKHBI BbITh TPoBepeHbl Ha nopTe O Kaxxaoro ycTpoicTBa cBaA3n/pa3ssaski, UCNOMb3yemo-
ro MpY UCMbITAaHUAX HA MOMEXOYCTONYNBOCTb, UM HEMOCPEACTBEHHO Ha BIXOAE UCNIbITaTeNbHOro reHepaTopa,
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€CN1 YCTPOMCTBO CBA3WN/Pa3BA3KkM He AONycKaeTcsa UCNoMb30BaTh NPU UCTbITaHUAX. [lonycTumas TOYHOCTb
namepeHunin 10 %.

6.2 TexHUYecKue xapaKTepuCcTUKU YCTPONCTBA CBA3M/Pa3BA3KU

YCTpONCTBO CBA3N/pa3BA3kun obecneunsaeT, ¢ 0QHON CTOPOHbI, BO3MOXHOCTb Mo4auy UCNbITaTenbHOro
HanNpPsKeHUs B peXxmme «JIMHUS—3eMIs» UNN «NMAHUS—IIMHUS» Ha NOpThl 31EKTPONUTaHWUsA, CUrHanbHble
nopThl M NopThl ynpasneHusa MO 1, c Apyroii CTOPOHbI, UCKMoYaeT BO3AeACTBUE UCNbITATENbHOIO HaNPsXKeHNs
Ha BcrnomoraTesnbHoe 06opyaoBaHne, HeobxoaMMoe Ans NpoBeAeHNs UCTIbITaHNA.

MapameTpbl BoNHbl Ha nopTe NO ycTpoiicTBa cBsA3u/pasBsaki AormkHbl GbITb B Npeaenax Aonyckos,
yKkasaHHbIX B 6.1.2. Ecnu ncnonb3yloT HeMUHENHbIE YCTPOUCTBA CBA3W, Takne Kak rasoBble paspagHuku unm
nNpoGoliHble NaBWHHbIE AWMOAbI, TO XapakTepUCTUKM (DOPMbI 3BEHSILLEA BOJIHbI MOTYT BbiTb CYLECTBEHHO
N3MEHEHBI.

TexHuveckue xapakTepucTUku, BNsoWmMecs: obLUMN Ans YCTPONCTB CBA3W/Pa3BA3KW, NPUMEHSIEMbIX
Ha nopTax 3neKTponuTaHuA, a Takke Ha nopTax BBoAa/BbiBoAa, NpUBEAEHbl HUXKE; AOMOMHUTENbHbIE Tex-
HU4eckne xapakTepucTUkn, y4uTbiBaroLme 0CO6EHHOCTM KOHCTPYKLIMK, NpuBeaeHbI B 6.2.116.2.2.

YCTPONCTBO CBA3N AOMKHO BbITb CNOCOBHO 06ecneunTb CBA3b NpU BbIBpaHHOM BbIXOAHOM CONPOTUBIe-
HUW UCNbITaTeNbHOro reHepaTopa, T. €. UMeTb eMKOCTb He MeHee 3 MKk®. KoHaeHcaTopbl CBA3U MOTYT BbITb
3aMeHeHbI yCTPOUCTBaMU CBA3U APYTUX TUNOB, TAKUMM KaK PaspsiiHUKL U CXEMbl BOCCTAHOBMEHUA MOCTOSAHHOM
cocTaBnAwLEen.

YCTPONCTBO CBA3W/Pa3BA3KU AOIDKHO UMETh CrieLnarnbHbIA 3aXKUM 3a3eMeHns.

MpoBepka TeXHUIECKUX XapaKkTepucTuk 6.1.2 aormkHa BbINOMHATLCS € UCMONb30BaHUEM ocLurtorpada
WK 3KBUBANEHTHOTO 3MeKTpudeckoro npnubopa ¢ Nonocomn nponyckaHusi He meHee 20 My,

6.2.1 YctponcTBo cBA3U/pa3BA3KW ANA NOPTOB 3MEKTPONUTAHUSA NepeMeHHOro U NOCTOSAHHOIO
TokKa

Xapaktepuctukn hopmbl BOMHbLI HA BbIXOAE YCTPOWCTBA CBA3W/Pa3BA3KA AOMMKHbI OTBEeYaTb TEM Xe
TpeboBaHUAM, YTO yCTaHOBMEHLI B 6.1.2 ANs ucnbiTaTenbHOro reHepartopa.

MageHue ceTeBoro HanpspkeHUst nepemeHHoro Toka Ha nopte MO ycTpoicTBa CBA3W/pa3BsI3KN AOIDKHO
6bITb MeHee 10 % npu ycTaHOBNEHHOM HOMUHAMBLHOM TOKE YCTPOWCTBA CBA3U.

OcTaTo4YHoe HanpsKeHUne UMNyrnbca Ha BXoAaXx dMeKTponuTaHus YCTPOUACTBA pa3BsA3ky MPU OTKIIIOYEH-
HoM MO He gomkHo npeBeIWwaTth 15 % nogaBaeMoro UCTbITaTeTbHOrO HAaNPSHKEHWS UIW YABOEHHOIO MUKOBOIo
3HaYeHUS HOMUHASIBHOTO HAMPSPKEHNS YCTPONCTBA CBA3W/Pa3BA3kU, B 3aBUCUMOCTM OT TOrO, YTO Gonblue.

TexHU4YecKne XxapakTe pUcTUKK:

- 3nekTpuyeckas NPOYHOCTb U30NALLN
YCTPOWCTB CBA3W MNPW UCTbITAHNMA UMMYbCHBIM

HanpsbkeHnem 1,2/50 Mke. . . . . . ... .. ... .. 5kB;
STOKHArPY3KU . . . o o ot e cooTBeTCTBYET noTpebnsiemomy Toky UO;
—yMenodas L. oL Kak Tpebyetca ans NO.

n punMmevyaHune— MuHMManbHble 3Ha4YeHUsA Pa3BA3KN B pexXumax «NUHUA—IUHUA» N «KNMHUA—3eMnsa» MOryT
6bITb HEAOCTATOUHBIMW A5 3aLMTbI BCMIOMOraTeSibHOro 060pyA0BaHus, NPYMEHSAEMOrO s NPOBEAEHNS UCMbITaHUS.

6.2.2 YctponcTBo cBA3M/pa3BA3KU ANA CUTHaNbHbLIX NTOPTOB U NOPTOB ynpaBrieHUst

YCTpONCTBO CBS3N/Pa3Ba3k/ JOIHKHO UMETb TE XKe XapaKTepUCTUKN, YTo ykasaHbl B 6.2.1, ¢ oTnndmsamn,
yKa3aHHbIMU HUKE .

OcTaTo4yHoe HanpsikeHne MMNynbca Ha BXoAdax 3neKkTponuTaHns YCTPONCTBa pasBsi3kv Mpu OTKIIOYeH-
HomMm NO He porkHo npeBbiwaTth 15 % noaaBaeMoro UCnbiTaTebHOro HarpsXKeHWsl UM yaBoOeHHOro NUKOBOro
3HaYeHUs1 HOMUHASIBHOTO HaMPSPKEHNS YCTPOUCTBA CBA3W/PasBsA3kM, B 3aBUCUMOCTM OT TOTO, YTO Borblue.

MuWH1ManbHoe 3aTyxaHue, BHOCUMOE YCTPOUCTBOM PasBsA3kv, MOXeT BblTb HeAOCTaTOYHbIM A5 3aLLMThI
BCrOMOraTesibHbIX WUCTOYHWKOB CUrHamoB, U MOryT OblTb Heobxoaumbl OOMOMHUTENbHbIE 3alUTHbIE
ycTpoiicTea.

YCTPONCTBO MOXKET COCTONATh U3 OTAENbHbIX BIOKOB, At TOrO YTOOBI MUMETb BO3MOXHOCTb UCMbITLIBATL
nopTbl BBOA4A/BbIBOAA C MCMOMb30BaHMEM OTAEMbHbLIX 610KOB UNW rpynnunpysi 6rioKu.

7 UcnbiTaTenbHasa ycTaHOBKa

UcnbiTaTenbHas ycTaHoBKa BktouaeT B cebs cnegyrowiee obopyaosaHue:
- 3a3emMnsiloLne coeguHeHus, onopHasa nnactuHa saszemnedus (GRP);
-N0O;

- UCMbITaTeNbHbIN reHepaTop;
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- UsmepuTerbHblie NpMbopbl;

- YCTPOMCTBO CBA3W/Pa3BA3KY;

- BCMoMorarernbHble Npubopol.

MpuymMepbl UCNbITaTeNbHbIX YCTAHOBOK NPUBEAEHbI HAa Crneayowmnx pUCyHKax:

- PUCYHOK 3 — ncnbiTaTenbHas yCTaHOBKa A1 HACTONbHOrO 060pyAOBaHMUS C UCMONb30BaHUEM OMop-
HOM NNAacTUHLI 3a3eMIEHUS;

- PUCYHOK4 — ucnbiTaTesibHasi ycTaHOBKa A4St HanosbHOro 06opy0BaHnsi C UCNoSb30BaHUEM OMOPHOA
MNacTUHbI 3a3eMINEeHNS.

S CDN

Y I/

MpuMmedyaHu e — 3azeMnsoLLne NPOBOAHMUKU OOMKHBI ObiTb KOPOTKUMM, HACKOMNBKO NPaKTUYECKU BO3MOXHO.

MO — ucneiTyemoe obopyaosaHue; PE — 3awuTtHoe 3aszemneHne; CDN — ycTpoiicTBo cBsisw/pa3ses3ku; GRP — onopHasi nmactuHa
3a3eMNeHust; B — MCTOUHUK 3rIeKTPONUTaHus; D — UCTOUHMK CUrHanos; E — saseMnisiollee coeauHeHme; C; — NopT anexkTponuta-
HUA; L — nopT cBA3w; 02 — nopT BBOAA/BbIBOAA; S — M30NSILMOHHAsA NpoKnaaka; G — ucnbitateNbHbIA reHepaTop

PucyHok 3 — Mpumep uUcnbITaTenbHO YCTAHOBKU ANsl HACTONbLHOro 060pyAOBaHUs C UCNIONb30BaHUMEM
OMOPHOW NNacTUHbI 3a3eMneHus

no

7T 7

D
G D C, | C4 —B
ofofo]e L)
0 ™ ek TeTeTe A ats
O ‘0_0_ Q]
E E 1M 1M
S GRP E

n P U MeudaH 1 e — 3azeMnaioLme NpoBOAHUKA AOMMKHBI ObITh KOPOTKMMU, HACKOSBLKO NMPaKTUYECKU BO3MOXHO.

MO — uncnbiTyemoe obopyaoBanue; PE — 3awmtHoe 3azemneHne; CDN — yctpoiicTBo cBsiau/passsasku; GRP — onopHas nnactuHa
3a3eMJIEHUS; B — MCTOYHMK aNeKTPoNuTaHms; S — M3oNsUMOHHas Npoknaaka; £ — saseMnsiowee coeguienne; C, — nopr anekTpo-
nuTaHust; L — nopT cessn; C, — NopT BBoAA/BLIBOAA; D — MCTOUHUK CUTHaNoB; G — UCNbITaTenbHLIA reHepaTop

PucyHok 4 — NpuMep ucnbiTaTenbHOM YCTaHOBKU A1t HANosIbHOro 060pyA0BaHUA C UCMOSNIb30BAHUEM
OMOPHON NNTACTUHbI 3a3eMIeHNsA
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7.1 UcnbiTaHMe NOPTOB CUNTOBOIO 3NEKTPONUTAHUS

WcnbiTaTensHoe HanpsikeHue 0IMKHO BbITb MO4aHO Yepes YCTPONCTBO CBA3U/Pa3Bs3Ku.

Kak npaBuno, BbIXOAHOE COMPOTUBIIEHNE UCTILITATENLHOIO reHepaTopa A0MKHO BbITh CneayloLwnm:

- nopTel MO, nogknoyeHHble K OCHOBHBLIM huaepam, AOMKHbI BbITb UCMbITaHbI NPY CONPOTUBAEHNN
reHepaTopa 12 Owm;

- nopTbl MO, noakntoyeHHbIe K WTencenbHbIM po3eTkaM, AOMKHbI ObITb UCTBITaHbI NPU CONPOTUBIIEHNN
reHepaTopa 30 Owm.

TexHundeckme KOMUTETEI, paspabaTeiBatoLiMe cTaHa4apThl HA NPoAYKLMIO, MOTYT, NPy HeObXoANUMOCTH,
YCTaHOBUTL UCTIbITAHUA C UCNONIb30OBaHWEM reHepaTopa cornpoTtusneHnem 12 unm 30 Om.

7.2 UcnbiTaHUe NOpTOB BBOAa/BhIBOAA

WcnbiTaTensHoe HanpsikeHue AoKHO 6bITh N0AaHOo Yepes YCTPONCTBO CBA3W/pasBA3ky, NpUroaHoe Ans
nepeaayun pabo4ymx curHanos noptos MNO.
ConpoTuBneHmne nyTy cBA3N OIMKHO ObITb 12 nnin 30 Om.

7.3 UcnbiTaHMe NOPTOB CBA3MU

WMcnbiTaHne nopToB CBSI3U CUCTEMbl C Nofdayerd UCNbITATENbHOro HanpsbkeHUst yepes YCTPOWCTBO
CBA3U/pa3BA3KM MOXET MPMBECTU (NPU 3HAYMTENbHBIX CKOPOCTAX 0BMeHa AaHHBIMU) K CHUKEHUIO YPOBHS
paboynx curHanoB. Ecnn aTo umeeT MecTo, UCNbITaTernlbHoe HanpsikeHne OOMKHO BbITb NOAaHO B COOTBET-
CTBWM C pUCYHKOM 13 Mexay koprnycamu B3anmocsasaHHoro o6opyaosaHust (MO 1 1O 2). BeixogHoe conpo-
TUBIEHNE MUcnbITaTenbHOro obopyaoBaHUsa AOIMKHO 6biTh 12 OM. MakcumanbHas anvHa kabensa npyu 3Tom
nenbitaHum 20 M. CurHanbHble Kabenn AormkHbl 6bITb MOAKMIOYEHbI B COOTBETCTBUM C TEXHUYECKON AOKYMEH-
Tauuen K npoayKLmM1, B TOM YACTE B YacTU NPUMEHEHNst Mep 3aLnThbl OT MOMeX.

Ecnu MO 1 npeacrtasnset cobon BcriomoraTtenibHoe obopyaoBaHue (MMUTaTOp), NpeaBapuTensHO
NPOBEPAOT NOMEXOYCTOMYNBOCTE UMUTaTopa. [Mpu HeJoCTaTOYHOW MOMEXOYCTOMYUBOCTU uMuTatopa u
OTCYTCTBUM BO3MOXHOCTEN MOBLILWEHUA ero MNOMEeXOYCTONYMBOCTU UCMBLITAHUA OCYLLECTBAAIOT B LeNnsX
noATBePXXAeHUA criefyoLmnX XxapakTepnueTuk dyHkunoHnposaHus NO:

- NMOpPT CBA3WN He NoBpexaaeTcs;

- CBSI3b HapYLLAETCs TONBKO B TEYEHNE BPEMEHN BO3AENCTBUA UCNIbITATENBbHOrO HANPSXKEHUS;

- Ka4yecTBO byHKUMOHMPoBaHMA VMO npu BbINONHEHUN (PYHKLUUIA, HE OTHOCALLMXCA K CBA3WU, HE yXyAa-
LaeTcs.

7.4 3azeMnsaowme coegUHEHUA

Mpu npoBeaeHnn ucnbitTaHnin MO aomkHbl 6bITb cobntoaeHbl TpeboBaHua usrotosutenein MO 1 ncnbl-
TaTenbHoro 060pyaoBaHUsA K 3aLMTHOMY 3a3eMIIEHMNIO.

Mpun cosgaHnn ucnblTaTenbHON KoHUIypaLuum saluTHoe 3asemMreHue UcnbiTaTenbHOro reHepaTopa,
ycTpoiictBa cBAsu/passaskn, MO n BcrnomoraTenbHoro obopyAoBaHUsi MOXeT ObiTb OCYLECTBIIEHO C
UCMonb3oBaHWEeM ONOPHON NAACTUHBLI 3a3eMITEHUSI UMW COOTBETCTBYIOLLMX 3a3eMISIFOLLMX NPOBOAHUKOB.

7.4.1 OnopHaa nnacTuHa 3aseMneHus

OnopHasa nnacTuHa 3asemneHusa 4orKHa NpeAcTaBnsATb coboi MeTannMyeckui (MegHbi UM antoMUHU-
€Bbl) NUCT TONWMHON He MeHee 0,25 MM. [lonyckaeTcsl UICNonb30BaTh Apyrue MeTansbl, HO NpyU 3TOM TOMLWMHA
nucTa AomKkHa 6bITb He MeHee 0,65 MMm.

Mpwn ucnonb3oBaHUM ONOPHON NIACTUHLI 3a3emneHuns pasmellaoT MO, BcnomoraTensHoe 0bopyaosa-
HWe 1 ucnbiTaTenbHoe 060pyaOBaHME Ha NITACTMHE 3a3eMIIEHUS U COeAUHALIOT ¢ Hell. CoeanHeHNUs ¢ onopHoin
NNacTUHON 3a3eMNeHUs AOMKHBI GbITb BO3MOXHO Gonee KOpoTKUMU.

MuHumanbHble pasmepbl ONOPHOW NMACTUHBbI 3a3eMMNeHus A0MKHbLI cocTaBnaTb 1x 1 M. dakTuyeckue
pasmepbl 3aBUcAT oT pasmepos UO. OnopHas nnactuHa 3azeMneHus AomkHa BbicTynaTth 3a KoHTyp MO n ero
BCcnomoraTtenbHoro o6opyaosaHna He MeHee YemM Ha 0,1 M € KaXKOoW CTOPOHBI.

OnopHas nnactTuHa 3azeMneHns AorpkHa bbITb coeIMHEHA C CUCTEMON 3aLLMTHOTO 3a3eMIIeHUst UCTbI-
TaTenbHon nabopaTtopuu.

7.4.2 MpoBOAHUKU 3a3eMNeHUA

McnbITaHnA Ha YCTONYMBOCTL K 3BEHsILLEA BONHE MOTyT BbiTb NpoBedeHbl 6e3 NpUMeHeHUst ONOPHONA
NNacTUHbI 3a3eMMeHUA, ecnu aToro TpebyloT HauuoHanbHbIe pernamMeHTbl B 0bnactu 6esonacHocTu. OgHako
Npu 3TOM MOXET BbiTb HapyLLeHa NOBTOPSAEMOCTb Pe3ynbLTaToB.

Ecnu ucneiTaHue npoeoaAaT 63 0nopHOM NNacTUHbI 3a3eMIeHns, BaXXHO MUHUMU3NMPOBaTh CBS3b C ApY-
rMMU NpoBOAHUKaMK (BKMOYAA NPOBOAHWKA 3aALUUTHOIO 3asemiieHns) U1 obopyaoBaHUeM, He SBMSIOLWMMCS
4acTbio UCnbITaTeNbHON KOHUrypauun. [ins BeINOMHEHUs 3TOro TpeboBaHNs 3aXXKMMbI 3aLUUTHOTO 3a3emMne-
Hua (PE) Tpex ycTponcTB — UCNbITaTeNbHOro reHeparopa, ycTpoicTea cBAsu/passsasku n MO nogkntoyaroT K
BXoAHOMY 3axumy PE ycTponcTea cBA3N/pas3Ba3Ku.
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Heobxognmo Takke, YTobbl npu NoAKNMNKYEeHHOM K CUCTeMe 3allUTHOro 3a3eMiieHnA Kopnyce Ucnbita-
TeNbHOIo reHepaTtopa BbIXoAHble 32aXXUMbl reHepaTopa 61NN He3a3eMNEeHHbIMU.

7.5 UcnbityeMoe obopynoBaHue

MO pomkHo 6bITh YCTAHOBNEHO 1 MOAKIHOYEHO B COOTBETCTBUN C TEXHUYECKON AoKyMeHTaunel Ha NO.
PaccTosiHne mexay MO v ntobbimun gpyrumm npoBogsiLMmMm npeaMmeTamm (HanpumMep, cTeHaMu 3KkpaHUpOoBaH-
HOro NoMeLLeHus ), UCKNtoyas nnacTuHy sasemneHus nog MO, AormkHo 6biTe He MeHee 0,5 M.

UcTouHukamm curHanos, obecneunBarolimx yHkUnoHmposaHne MO, MoryT BbiTb BCnoMoraTeribHoe
obopygoBaHue unn nmutatopbl. JInHMKM BBOAa M BbiBOAA, NoAKNOYaeMble K BCoMoraTensHoMy obopyao-
BaHWUIO, JOIMKHbBI ObITh 0becneyeHbl YCTPOMCTBAMU pa3Bsi3kvi AN UCKITHOYEHNsT BO3AENCTBUSA MOMEX Ha 3To
obopynosaHue.

Mpu ucnelTaHUAX NCNonb3ytoT kKabenu, nvetoLnecs B coctase NO unu npegycMoTpeHHbIe TEXHUYECKON
AokyMmeHTaumein Ha NO. MNpn oTcyTcTBUMKM TpeboBaHMI K Kabensam NpUMeHsItoT HeaKpaHMpoBaHHbIe kabernu,
NPUroAHble No YCroBUAM NPOXOXAEHNSA CUrHaNOB.

YCTpONCTBO CBA3W/pasBa3KM AOMKHO ObiTb coeanHeHo ¢ MO kabenem anuHon 1 M 1 coeMHEHO ¢
OMOPHOM NNACTUHOM 3a3eMIIeHIs.

JInHuK cBsI3Kn (Nepedayun AaHHbIX) OOMKHEI BbITb NogknoyeHsbl K MO kabensmu, npyMeHeHne KoTopbIX
COOTBETCTBYET TEXHUYECKON AOKYMeHTauuu unu crtangaptam. YkasaHHble kabenu npoknagblBaloT Haj
NIacTUHON 3a3eMNEeHUS C MPUMEHEHNEM U30NALMOHHBLIX onop TonwmHon 0,1 M Ha gnnHe He meHee 1 M oT NO.

YacTHble TpeboBaHUS NpW UCTIbITAHUAX HACTOMbHbIX U HanomnbHbIX MO NpuBeaeHbl HAXeE.

7.5.1 HactonbHoe o6opyaoBaHue

MO n kabenn aomkHbl 6bITb M30NMPOBaHbI OT ONMOPHON NNACTUHLI 3a3eMNeHUs (NPY ee UCNONb30BaHNM)
n3onsaunoHHon onopoi Beicoton (0,1+ 0,01) m.

Mpumep ncnbITaTeNbHON YCTaHOBKMN AN HACTONBHOro 060pyAOBaHNS NPUBEAEH Ha pUCYHKe 3.

7.5.2 HanonbHoe o6opynoBaHue

Mpn ncnonb3oBaHMM ONOPHOM NMNAcTUHbI 3a3emneHnsa HanonbHoe NO AomkHO ObiTb pasMelleHo Ha
n3onsaunoHHom onope TonwmHomn (0,1 £ 0,01) m.

MO gomkHo BbITb NOAKTOYEHO K CUCTEME 3aLLUTHOTO 3a3eMIIEHUS B COOTBETCTBUM C TEXHUYECKON JOKY-
MeHTaumnen Ha UO. Kopnyc MO gomkeH 6biTb nogkntoveH kK GRP npoBoAgHWKOM 3a3eMneHnst MUHUManbHON
ONUHBI, coeauHaLWUM 3axkuMm 3asemrieHnss MO ¢ 3axkumMom Ha nnactvHe 3azemMneHus. [JononHutensHoe
3aszemneHune MO He gonyckaeTcs.

Mpumep ncnbITaTeNsHOM yCTaHOBKU AN HanonbHOro obopyaoBaHus NpuBeeH Ha pUcyHke 4.

7.6 YcTpoicTBa cBA3U/pa3BA3KU

Ecnu ycTpolicTBO cBsA3W/pa3BaAsku npeactaBnsieT cobor 6ok, KOHCTPYKTUBHO OTAENEHHbIA OT UCMbI-
TaTenbHOro reHepaTopa, TO UCMbITATeNbHBLIA reHepaTop ACMKeH GbiTb pasmelleH B HenocpeaCcTBEeHHOMN
6rM30CTU K YCTPOMCTBRY CBA3W/Pa3BA3KA U COEQUHEH C HUM NUHMER ANuHoM He Boree 1 M.

YCTPOWCTBO CBA3N/Pa3sBA3KA AOMKHO ObiTb MOAKMOYEHO K NMacTUHE 3a3eMMeHUst NPOBOAHUKOM
3a3eMeHNS MUHUMAaTbHOM ANWHBI.

MO, He cHabxeHHOe ceTeBbIM Kabenem, UCTbIThIBaOT ¢ Kabenem annHoin 1 M. Ecnu MO cHabxkeHo ceTe-
BbIM kabenem AnvHOM cBbile 1 M, To U3nuLLek AnvHbl kabensa AomkeH OblTb pasMellieH B BUAE NITOCKOW KaTyLu-
kn anameTtpoM 0,2 m Ha BbicoTe 0,1 M Haa nnacTuHon 3azemnerus. MO, cHabkeHHoe HecbeMHbIM Kabenem,
MCNbITLIBAIOT ¢ MMetoLmnmMes kabenem. NO, cHabxeHHoe cbeMHbIM Kabenem, UMerLUM pa3beMbl Ha 0bounx
KOHLax, NpeaycMOTPEHHBIM TeXHUYEeCcKon AokyMeHTaunen Ha NO, ucnbiTbiBaloT ¢ kabenem, ykazaHHbIMU B
TEeXHUYECKON AoKkyMmeHTauun. Ecnv B TexHuyeckon gokymeHTauum Ha MO npegycMoTpeHo npuMeHeHune
kabenen pa3nnM4Hon ANnHbL, UMEOLLIMX pa3beMbl Ha 000MX KOHLaX, MPUMEHSIIOT Kabe T MUHUManbHON ANUHbI.

8 [lpoueaypa ncnbiTaHMK

Mepen npoBegeHWeM UCMbITAHWUA AOMMKHO BbITb NPOBEPEHO KayecTBO BYHKLMOHUPOBAHNS UCMbITa-
TenbHOro obopyaosaHusa. dTa npoBepka 0bbIYHO MOXKeT BblTb OrpaHMyeHa NMPOBEPKON HanU4uMs 3BeHsILLEeN
BOJIHbI Ha BbIXOAE YCTPONCTBA CBA3WU/Pa3BsA3KN.

Mpoueaypa UcnbITaHNA BKoYaeT B cebs:

- NpoBepKky NabopaTopHbIX ONOPHLIX YCMOBUIA;

- NpeaBapuUTenbHY NPOBEPKY NPaBUbHOCTU (PYHKLNOHMPOBaHUSA 060pya0BaHUS;

- NpoBeAEeHNE UCTILITaHNIA;

- OLLeHKY pe3ynbTaToB UCNbITaHWA.

Ecnu uHoe He ycTaHOBNEHO B CTaHAapTe Ha MpPoAyKLMIo, TO MPpU UCMbITaHUN AOMKHO BbITb NoaaHo He
MeHee MATU NepexoHbIX NPOLLeCCOB NONOXUTENBHOW NOMSAPHOCTU U He MeHee NATN NepexoiHblX NpoLeccoB

10
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oTpuLaTenbHOW NOMAPHOCTM NPU MakcUMaribHOM YacToTe NOBTopeHus 1/c, B 3aBUCUMOCTM OT COMPOTUBIIEHUS
reHeparopa, xapakrepuctuk MO n cpecTs 3alumThl OT UMNYNbCHBIX MOMEX, MPUMEHAEMbIX NP UCTIbITAHUA.

TexHuyeckue KOMUTETHI, pa3pa6aTb|Barou.w|e CcTaHAapTbl Ha NpoAYKUUIO, OOJDKHBI onpeaesimtb conpo-
TUBMEHUE UCNbITaTeNbHOMo reHepaTopa Anst UCNoNb3oBaHUA ¢ pasnMuHbiMu noptamun O n nHTepBansl Mexay
nepexoaHbIMU NpoLueccamu.

CseaeHus 0 MakcMMarbHOW YacToTe NOBTOPEHUs NpuseaeHbI B 4.2,

leyrwe HacToThbl NOBTOPEHUA Unn OonyCctuMble sHa4YeHUA MoryT ObITb npuseaeHbl B CtTaHAapTax U1 B
TeXHUYECKON AOKYMEHTaLUKN Ha NPOAYKLMIO.

8.1 NaGopaTopHbie ONOpPHbIE YCNOBUA

Y7106 MUHUMU3NPOBATL BIUSIHUE NApaMeTPOB OKpYXalLWwen cpeabl Ha pesynbTaTbl UCTbLITAHWA, UCTIbI-
TaHWA AOMKHBI ObITb NPOBEAEHbI B KITMMaTUMECKUX U 3M1EKTPOMarHUTHBIX ONMOpPHBIX ycrioBusaxno 8.1.11 8.1.2.

8.1.1 Knumatuuveckue ycnoBus

Ecnn nHoe He yCTaHOBMEHO TEXHUYECKUMW KOMWUTETamMu, OTBETCTBEHHbIMU 3a paspaboTky obLiux
CTaHOapTOB U CTAHAAPTOR Ha NPOAYKLMIO, KNMMaTUYecKue yCrnoBusl B TabopaTtopym A0SKHBI OTBeYaTb BCeM
npeaenbHbIM 3HA4YEHUAM, YCTAHOBMNEHHBIM COOTBETCTBYIOLWNMMA U3FOTOBUTENAMN AN PYHKLUOHUPOBaHUA
MO uucnbiTatenbHoro o6opyaoBaHus.

MUcnbiTaHna He NpoBoAAT, ecnu Ha nosepxHocTu MO unn ncneitTatenbHoro reHepaTopa us-3a NoBbIWeH-
HOW BNaXXKHOCTN BO3HUKaET KOHAeHcaLUus Bnaru.

MpumevaHune—Ecnu CywecTeyoT 4OCTaTOYHbIE OCHOBAHWUA CUUTaTDb, YTO ABNEHNE, OTHOCAWEeeCA K obnactu
NPUMEeHeHnA HacToAwero cCtTaHaapTa, Bbi3bliBAETCA KNUMaTUYHECKUMKU YCITOBUSAMUW, TO AaHHble CBeASHUA QOMXHbI 6bITb
NPUHATBI BO BHUMAHNUE TEXHUHECKUM KOMUTETOM, OTBETCTBEHHbLIM 3a pa3pa60TKy HacToAwero craHaapra.

8.1.2 AnekTpomarHuUTHble yCNnoBUA
OnekTpoMarHuTHele YCroBmnsa B Nnabopatopun AoMmkHa BbITb TaKUMU, 4TOObI rapaHTUPOBaTL NpaBubHoe
dyHKuMoHuposaHue NO 1 oTCYTCTBUE BANSAHNA Ha pesynbTaTbl UCMbITAHUA.

8.2 MpoBeaeHue UCNbITAHUNA

WcnbiTaHns gomkHbl 6bITb NpoBedeHbl Ha OCHOBE MilaHa UCMbITaHWi, NpegycMaTpuBatoLwero NpoBepKky
KayecTBa (pyHKUMOHUpoBaHUA MO B COOTBETCTBMM CO CTAHOAPTOM Ha NPOAYKUUIO UK, NPWU ero OTCYTCTBUM,
B COOTBETCTBUN C TEXHUYECKON AOKYMeHTaLnen.

MO vcnbiThiBatOT B HOpMarbHbIX pabounx ycrioBusx.

MnaH ncnelTaHnin 4OMKEH yCTaHaBNMBaTb:

- TN NPOBOANMBIX UCTILITAHWN,

- UCMbITaTeNbHbIA YPOBEHb;

- UCnblTaTenbHbIA reHepaTop U BHyTpeHHee NoIHoe CONpPOTUBIEHNE AN KaXKA0ro UCNbITaHUS,

- MONSIPHOCTb UCMbITATENMLHOrO HanpskeHust (Heobxoanmel 06e NonsPHOCTL);

- YMCNO BO3AENCTBYIOLUMX UCTbITATENbHBIX HANPSKEHUN;

- NPOACIMKUTENTbHOCTb UCTIBITaHUS,;

- nopTbl O, nognexatlune NcnblTaHUAaM;

- PEXUM NOAAaYN UCTIBITATENBHOTO HANPSHKEHUS («NIMHUS—3EMIS», « TMHUS—TIUHNSY , MEXAY Koprycami);

- nocnegoBaTebHOCTb NOL4aYM UCMbITATENbHOro HanpPsXKeHUs Ha nopTel NO;

- Yo CUHXPOHU3aLUKN 1 3HaYeHNS hasbl MPU UCMbITAHUAX NOPTa 3MEeKTPONUTaHNS;

- NpeacTaBuTenbHbIe paboyne yenosusa NO;

- BCcnomoraTernbHoe obopyaoBaHue.

McnonbayoT HOMUHaMbHbBIE 3HAYEHUA 3MEKTPUYECKOro NMTaHUA, CUrHaNMoOB 1 Apyrux dyHKUNOHASbHBIX
BNEKTPUYECKUX BENUYUH. [PU OTCYTCTBUM UCTOUYHUKOB pearbHblX paboynx curHanos gonyckaeTcs UX 3aMeHa
nMmTaTopamu.

Mepen nogadein UCnbITATENbHOMO HANPSAXEHUS Ha NOArOTOBNEHHOW UCTbITaTeNbHON YCTaHOBKE OOSDKHA
6bITb NPOBeAEHa NpeaBapuTeribHasa NPoBepka kavecTsa yHKUMOHNpoBaHMsa obopyaoBaHus. Mocne sToro
ucnblTatenbHoe HanpsbkeHne 4oMKHO OblTb NogaHo Ha MNO.

UcnbiTaHns ocyLLecTBAAIOT B COOTBETCTBNN CO CTaH4apTOM Ha NpoayKUUio UK, Npu ero oTCYTCTBUM, C
TEeXHWYECKON [OOKyMeHTauuel, B KOTOpbIX ACIKHO OblTb YCTAHOBMNEHO MPUMEHEHWe 3BEeHSILLEeN BOSIHbI.
He nonyckaeTcs NpUMeHEHNe UCMbITaTeNlbHOre YPOBHS 1N 3HAYEHWA MONTHOro CONPOTUBMEHUS reHepaTopa U
YacToTbl NOBTOPEHMUS 6OMbLINX, YeM YCTaHOBMEHHbIE B CTaHA4ApTe Ha NPOAYKLMIC UK B TEXHUYECKON A0KY-
MeHTaLumn Ha obopyaoBaHue.

a) UcnbiTaHna «TMHUA—3emMnsa»

WcnbiTaTensHoe HanpsikeHne OMKHO BbiTb NoAaHO Yepes YCTPONCTBO CBA3U MeXAY KoM TMHUEN 1
3a3emrieHneM (ONOpHONM NIIacTUHON 3a3eMNeHns).

11
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OAVH M3 3aKNUMOB UCNbITATENbHOrO reHepaTopa ofkeH BbiTb NOAKMIOYEH K 3a3eMNeHnio (ONOPHOWN
nnacTuHe 3asemreHus). Opyroi 3axuMm reHepartopa Ao/KeH ObiTb MOAKIHOYEH MO ovepean OAMHOYHBLIM
MPOBOAHMKOM K KayKZOMY BXOAHOMY 32XXKMMY YCTPOACTBA CBA3N.

Mpumepbl NpuMeHeHUs aTux TpeboBaHNniA 4NA pasnunyHelX TMNnoBs noptos WO, npuBeaeHbl Ha criegytowmx
PUCYHKaX:

- PUCYHOK 6 — MOPT 3NEKTPONUTaHUA NepeMeHHOro UK NoCcTOAHHOTO Toka, ofgHodasHas ceTb, NCMbI-
TaHWe «NMUHUS—3eMnsa»;

- PUCYHOK 8 — NpuMep ucnbiTaTenbHOW YCTaHOBKN ANA NUHUIA NepeMeHHoro Toka (TpexdasHas ceTb),
eMKOCTHas cBA3b « NMMHUA L3—3emnsy;

- PUCYHOK 9 — NpuUMep UcnbITaTeNbHOW YCTaHOBKU Af151 He3KpaHWPOBaHHbIX HECUMMETPUYHBIX coequ-
HUTENbHBIX TMHUIA; CBA3b «MTMHUSI—ITTUHUSI» U «NTMHUA—3EMIIsI» Yepes KOHAEeHCaTopbl;

- pucyHok 10 — npumep wuchbITaTeNbHOW YCTAHOBKA Ansl HEe3KpaHWUPOBAHHBLIX HECUMMETPUYHBLIX
COeUHUTENBHBIX TIMHUA; CBSI3b «ITMHUSI—ITUHNUSI» U « IMHUSA—3EeMIA» Yepes paspsiaHAKY;

- pycyHOoK 11 — npumMep ucnbITaTernbHON YCTaHOBKW ANsl HE3KPaHUPOBAHHBIX HECUMMETPUYHBIX coean-
HATENbHBIX JIMHWI; CBA3b «NUHUS—ITUHUSA» U «TMHUSA—3EMIIS» Yepes CXeMy BOCCTaHOBMEHUS MOCTOSIHHOM
COCTaBNSAOLWEN;

- pUCYHOK 12 — npuMep ucnbITaTelbHON YCTAHOBKU AS11 HE3KPAHUPOBAHHBIX CUMMETPUYHBLIX coean-
HATENbHBIX (TENEKOMMYHUKALMOHHbBIX) JIMHWIA; CBA3b «JTMHUS—3EMIIsI» Yepes paspagHuKA.

b) UcnbitaHnsa « MMHUSA-NNHUS»

UcnbiTaTenbHoe HanpsbkeHue [OMKHO BbITb NoAaHo Yepes yCTPONCTBO CBA3M Mexay 3axxkumamu MO ans
KakAol NpeACTaBUTENbHON KOMOUHALMA 32KUMOB.

Bbixoa ncnblTaTenbHOro reHepartopa AoiKeH ObITb He3a3eMMNeHHbIM.

Mpumepbl npuMeHeHUs 3TUX TpeboBaHWMA ANA pa3nUyHbIX TUMoB nopToB MO npuBeaeHb! Ha criedyoLmx
pUCYHKax:

- PUCYHOK 5 — NOPT 3NEKTPONUTaHUs NepeMEHHOro U NOCTOAAHHOIO Toka, oaHodasHas ceTb, UCTbITa-
HUE K MTUHUSI—NNHUAY;

- PUCYHOK 7 — NpuMep UCNbITaTENbHOW YCTaHOBKU A1 NUHUIA NepeMeHHOoro Toka (TpexdasHas ceTb),
€MKOCTHas CBA3b «MHUA L3—nnHna L1»;

- PUCYHOK 9 — MpuUMep UCMbITaTeNbHON YCTaHOBKM A1 He3KpaHUPOBaHHbIX HECUMMETPUYHBIX coeau-
HUTENbHBIX NTMHWIA; CBA3b «MMHUSA—TINHNUAY N «TUHUS—3EMIIsI» Yepes KoHAeHCcaTopbl;

- pucyHok 10 — npumMep UcrnbITaTenbHON YCTaHOBKM ANA HE3KPaHUPOBaHHbLIX HECUMMETPUYHBIX coean-
HUTENbHBIX TMHWIA; CBA3b «MMHUS—ITUHUAY N « TMHUS—3EMIIsI» Yepes paspsaHUKu;

- pUcyHoK 11 — npuMep UcnbITaTeslbHON yCTaHOBKM ANA HE3KPaHNUPOBaHHBLIX HECUMMETPUYHBLIX COeaN-
HUTENbHBIX IUHWA; CBASb «MUHUS—IUHUAY U «ITUHUA—3EMIIA» Yepes CXeMY BOCCTaHOBMEHUS MOCTOSAHHON
COCTaB/IsIIOLLEN.

9 OueHka pe3ynbTaToOB UCMbITaHUN

PesynbTaThl UCMbITAHUIA AOMKHbI BbITb KNaccuULMPOBaHbI C TOUKM 3pEHNSA NpeKpaLleHrst BbINOHEHUS
bYHKLMU UK yXyaLeHns kavecTsa yHKunoHuposaHus MO B cpaBHeHUU € ypoOBHEM kavecTBa (hYHKLIMOHN-
poBaHusi, onpeaeneHHbIM ero UsroToBUTENeM, 3aKa34MKOM UCNbITaHWS UM CornalleHneM Mexay U3rotToBu-
Ternem 1 nokynartenem NpoayKLun.

PekoMeHayeTcs cneaytoLlas knaccudbnkaLms:

A — HopMarbHoe KayecTBO PYHKUMOHUPOBAHUSA B Npedenax, yCTaHOBMEHHbIX U3rOTOBUTENEM, 3aKas-
YMKOM UCNbITAHUS UNW NOKyNaTenem;

B — BpemeHHoe npekpalleHne BbiNoHeHUA yHKUMU MK yxyalueHue kavecTsa gyHKLUMOHUPOBaHUS,
KOTOpble 1cyesatoT nocrne npekpaweHs Bo3gencTBrUA NoMeX, C BOCCTaHOBNEHNEM HOpMAIbHOro yHKLMO-
HupoBaHusa NO Ges BMelLaTenbCTBa onepaTopa;

C — BpeMeHHoe npekpaLleHue BbIMONHEeHNA YHKUUN UK yXyALueHne kadecTBa (PyHKLMOHUPOBaHMS,
KoppeKLus koTopblx TpebyeT BMelLaTebCcTBa onepaTopa Uin nepesanycka CUCTEMbI;

D — npekpallieHve BbINOMHEeHNs (PYHKLUN UK yXyALleHne KadecTBa YHKLMOHUPOBaHUS, KOTOpbIe He
SIBAAOTCA BOCCTaHABMMBAeMbIMU 13-3a NOBPexXAeHUst 06opyAoBaHUs (KOMMOHEHTOB), HapyLLUEHWUSA NPOrpam-
MHoro obecneveHns N noTepu AaHHbIX.

B TexHn4eckon AoKyMeHTaLMn U3roToBUTENs MOTryT BbITb yCTaHoBMeHbl Bo3aencTeust Ha MO, koTopble
MOTYT paccMmaTpuBaThCd Kak He3HauuTenbHbIe U, CreaoBaTernbHo, 4ONYCTUMBIE.

HaHHasg knaccudpmkaumsa MoxeT BblTh UCNOMb30BaHa B KA4YeCTBE PYKOBOACTBA NpU onpeaeneHnn Kpu-
TepueB KadyecTsa PyHKLUMOHNPOBAHUSA TEXHUYECKUMU KOMUTETaMU, OTBETCTBEHHbLIMU 3a paspaboTky obLmx
CTaHAapTOB U CTAHA4APTOB Ha NPOAYKUMIO U rpynnbl O4HOPOAHON NPOAYKLMM, UMK B Ka4eCcTBe OCHOBbI A5si
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cornatleHus o KpuTepusix kKavyecTsa yHKLMOHNPOBAHNS MeXAY U3roTOBUTENEM U NOKynaTerneM, ecrnu, Hanpu-
mep, He CyllecTByeT NpUMeHUMOoro obLLiero ctaHaapTa, CTaHgapTa Ha NpoAyKUMIo UNy cTaHaapTa Ha rpynny
OQHOPOAHON NPOAYKUMN.

10 OTyeT 06 UCNbITaAHUAX

OTt4eT 06 ucnbiTaHUAX OOMKEH codepXaTb BCe CBeAeHUsA, HeobxoauMblie Ansi BOCNPOU3BOAUMOCTU
ncnelTaHus. B yacTHOCTU, AOMKHO BbITb OTPaXXeHO cneaytoluee:

- NYHKTHI, YCTAHOBMEHHBIE B NNaHe UCMbITaHUI, Kak ykasaHo B pasaerie 8 HacTosAwero ctaHgapTa;

- npeHTudmrkauma MO u moboro ceaszaHHOro ¢ HAM 06opyaOBaHUA, HanpuMmep dabpudHas mapka, T1n
NpoAyKUUN, CEPUNHBIN HOMED;

- naeHTUdMKaLmns ucrbiTaTensHoro obopyaoBaHus, Hanpumep abpudHas Mapka, TUM NPOAYKUMW,
CepUiHbIN HOMED;

- niobble ocobble ycrnoBusl 06CTaHOBKU, B KOTOPO GbI0 NPOBEAEHO UCTbITaHWE, HanpuMep aKpaHu-
poBaHHOE NoMeLleHne;

- nobble ocobble ycnosus, caenasLumMe BO3MOXHbIM NpoBeeHne UCTNbITaHNS;

- YpOBeHb KayecTBa (PYHKLMOHUPOBAHWS, YCTaHOBMEHHbIA U3rOTOBUTENEM, 3aKa34YMKOM UCTIBITAHUS Ui
nokynaTenem;

- ypoBeHb kayecTBa (hYHKUMOHMPOBaHUS, YCTAHOBMEHHbIA B 0blueM cTaHaapTe, cTaHgapTe Ha npo-
AYKLMIO UNU B CTaHAapTe Ha rpynny 04HOPOAHOM NPOAYKLIK;

- nobble Bo3aercTBUs Ha MO npu ucnbiTaHuK, Habnogaemble B Te4eHUe U NMochne NnpekpalleHus Bo3-
NencTBUsA NoMexu, N ANUTenbLHOCTbL HabnoaeHus;

- 0bocHOBaHWe peLleHUs «NPOXOAUT/He NpoXoauT» (OCHOBaHHOE Ha KpUTepUU KayecTBa (hyHKLUMOHUPO-
BaHWsl, yCTaHOBMEHHOM B 0OLLeM cTaHAapTe, CTaHAapTe Ha NpoAyKLMIO Ui cTaHdapTe Ha rpynny 04HOPOAHO
NpoAYKLUN, NN B COFMaLLIeHUN MeXAy N3roTOBUTENEM U NOKynaTenem);

- ntobble ocobble YCroBUS UCNOMb30BaHUA, HanpuMep AnuMHa UNK TUN kabens, aKpaHUPOBaHUE UMK
3a3emneHune, paboune ycroBus, KOTopble Heo6XoANMEI AN AOCTMXKEHUSA COOTBETCTBUSA.

leHepaTOp 3BeHsILLEelH
BOJHbI
YCTPOICTBO pa3Ba3ku |
C = 3 MK® (MKWH)
R |
—-O _
Cetb
3NEeKTPONUTaHUSI N = )l > o WO

C -
I

AC (DC)
PE

OnopHoe 3asemMreHue

L — dasHbiii npoeoa; N — HeliTpanbHbIii nposod; PE — 3awuTtHoe 3asemneHune

PucyHok 5 — MNopT aneKkTponutaHns nepemMeHHoro Unm NocTOsSHHOIO ToKa, oAHodasHas ceTb,
ucnbiTaHne «NMUHUA—MNHUS
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leHepaTop 3BeHsLLen
BOIHbI

C = 3 MKD (MUH)

YCTpOCTBO pa3BAsku : ?

Cetb LqT_é* - J,_
)lT-<

ONEeKTponuTaHua N —

v/

no

2 %4
PN
A\ 4

AC (DC)

PE

OnopHoe 3a3eMneHue

PucyHok 6 — lNopT anekTponvTaHusi nepe MeHHOro NNu NOCTOSIHHONO TOKa, 0gHOMa3Has! CeTb,
UCTbITAHWE «NMHUS—3EMIsI»
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lFeHepaTop 3BeHsALEN
BOJSHbI

== C =3 Mk® (MWH)

Ta

Q000
1] 2] 3| 4
1
S1 °2 '
/ o ¢
03 ®
C4 s 4
YCTPOUCTBO pa3Ba3ku
L
L1 —(T I O ® .‘;
L2 —O I . 4 - > O
AC
cetb L3—<{ * O ¢ o WO
AneKTponuTaHusa
N—O I I O ® Q
PE—¢ U - - $ 1
OnopHoe 3asemMneHue

L

1) Mepekniovatens S1:

- «JIMHUSA—INUHUSA» — no3nuun 1—4;
2) nepekntovatens S2:

- B Te@YEHME UCTbITaHUA NO3nUuK T—4, ncKNovas No3numio nepekntodaTtens S1.
L1, L2, L3 — dasHbie npoeoaa

PucyHok 7 — lNMpumep ucnbiTatenbHOW yCTaHOBKM 4151 NTMHWIA NEPEMEHHOr0 Toka (TpexdasHasi ceTb),
eMKOCTHas CBsI3b «NMHUA L3—nuHusa L1»
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leHepaTop 3BeHsLLeln
BOJHbI

== C =3 Mk® (MuH)

S2
Q000
_— 1] 2| 3| 4

YCTPOWCTBO pa3Bsskv

L

L1 = I I O L

L2 —O O Q
AC -
ceTb L3 —O ) < no

AMNEeKTponuTaHus I
N—O I i > C
PE | W
OnopHoe 3a3emMneHuve

MepekniovaTtens S2 ncnonb3yoT AN BbIGOpa UHAUBUAYANBHBIX IMHUIA AN UCMbITAHWUNA.

PrcyHok 8 — lMpumep nenbiTatensHOM yCTaHOBKU A5 IMHUIA NEPEMEHHOr0 Toka (TpexdasHas ceTb),
€MKOCTHas! CBA3b «NMUHUSI L3—3emnsi»
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leHepaTop 3BBHALEN

BOJTHbI
C = 3 Mk® (MuH)
S2
0000
il 0 11 2] 3
<y ,o—te
S1/ 2
o=
P 3
BcnomoratensHoe 3awuTHOE Yctpolicteo o 4
oGopynosaHue obopyaoBaHue pa3BA3kK
L |
o—0 O——0— - O <
O—0 Q——O— - O 0
] O——C— . o 0 WO
) Q0 - O o]
OnopHoe 3a3eMnexHne

1) MepekniovaTens S1:
- «IMHUS—3eMna» — nosuuus 0,

- «NIMHUA—TUHUAY — no3uuun T—4;

2) nepexnovarens S2:

- B Te@YEHUEe UCTIbITaHUA No3uLmK T—4, UcCKNovas Nosuuuio nepekniovartens S1.

PucyHoK 9 — lMpumep ncnuiTatensHON yCTaHOBKU AN51 HEIKPAaHNPOBAHHbLIX HECUMMETPUUHBIX COEAUHNUTENBHBIX NINHNIA,
CBA3b «ITUHUA—NUHUS» U KTTUHUA—3EMIA» Yepes KOHAEeHCaTopbl
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leHepaTOp 3BEHALLEON

BOIMHbI
S2
0000
_l !0 1] 2| 3] 4
= ; 1
S1/°2
O—=
c3
BcnomorartensHoe 3awmTHoe Ycrpoiicteo o 4
obopyaosaHue ob6opygoBaHue pa3Bsiakn
L
> < L O ‘[
4 ¢ — o o
¢ I —_— o WO
L L O ® O
OnopHoe 3azemneHue

1) Mepexntovarens S1:
- «NIMHUA—3eMnay — noauumn 0,
- «NMUHUA—TIMHUAY — no3nuun T—4;
2) nepexnovaTens S2:
- B TEYEHUE NCMbITAHUA NO3UUUK T—4, UCKoYas No3uumio nepeknodarens S1.

PucyHok 10 — MNpumep ncnbiTaterbHOW YCTaHOBKU AN HE3KPaHWPOBaHHBIX HECUMMETPUHHBIX
COeAUHUTENbHbIX TMHWUIA; CBA3b «NIMHUS—TUHUSI» U «KTTMHUA—3EMNA» Yepes paspAaHUKU
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MeHepaTop 3BeHsLLeN

BOMHbI
S2
0000
il 0 11 2| 3
= 1
s1,93 [
| o
o
BcnomoratenbHoe SawuTHoe YeTporcTeo o 4
oGopynoeaHue o6opyaoBaHue pa3Ba3ku
L
) Oy C O
) O ) L O
) (o, O L I
) OO I O C
OnopHoe 3a3eMneHue

1) Nepexnovarens S1:

- «NMUHUA—3eMna»y — nosuumsa 0,

- «JIMHUSA—TUHUA» — NO3ULuK 7—4;
2) nepekniovartens S2:

- B T@YEHUE UCTILITAHUA No3uLMKU T—4, UCKNoYas No3uumio nepekniovarens S1.

no

PucyHok 11 — Mpumep ncnbitaTenbHON YCTAHOBKM 1151 HE3KPAHUPOBAHHBIX HECUMMETPUYHbIX

COeUHUTENDBHbLIX NN HUI; CBA3b «MTMHUS—IUMHUAY» N «NTUHUS—3EMIISA» Yepe3 CXemMy BOCCTaHOBNEHUsA

NOCTOSIHHOWM COCTaBMNSAIOLWEN
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FeHepaTop 3BeHAWEN
BOJTHbI

BcnomorarensHoe 3awuTHoe YcTpoiicTeo
oGopyaosaHve obopyaosaHve pa3Bsi3ku

PN
2 %4

=
eIt

OnopHoe 3a3emneHue

P

L L L

MpwumeuyaHun e — a30Bble pa3ps@HUKY, NOKa3aHHbIE HA CXeMe, MOy T 6bITb 3aMeHeHbl CXeMOo BOCCTaHOBe-
HWSA NOCTOSIHHOW COCTaBRMNS IOLWEN, NOKasaHHON Ha pucyHke 11.

PucyHok 12 — Mpumep mcnbiTaTenbHON yCTaHOBKM ANsi HE3KPaHUPOBaHHBIX CUMMETPUYHBIX COEANHUTENBbHBIX
(TENeKOMMYHUKaLMOHHBIX) NIMHUIA; CBA3b «TIMHUS—3EMITA» Yepes paspsaHUKu

Kabenb 1 (skpaHUpoBaHHbIA)

Ka6enb 2 (akpaHUpoBaHHbIA)

no2

Mo 1 Ka6enb 3 (HeSKpaHMPOBaHHbLIN) (wsonupytoLLuii
TpaHcdopma-
TOp)
WcnbiTatensHbIA
reHeparop

_’L L 1

PucyHok 13 — McnbiTaHusi CUCTEMBI, UMEIOLLLEN NOPThI CBSA3M C LULMPOKOMNONOCHBIMK pabounmm curHanamm
(BbIXOA reHepaTopa 3asemreH)
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Mpunoxenne A
(cnpaBoyHoe)

NHpopmaLmna 06 ucnbiTaTeNbHbIX YPOBHSX AN 3BEHSLEN BOMHbI

Kak ykasaHo B pasgene 5, ans Toro 4to6bl onpegenuts Hanboree NOAXOASALLMIA UCTIbITATENBHBIA YPOBEHb, MOXET
6bITb MCMONB3OBAHO COOTBETCTBME SIBNEHUS YCNOBUAM MOHTaXa YCTaHOBKW M BHELLHEN cpefibl, BbibMpaeMoe Ha OCHOBe
cneaylowero pykosoacTea.

YpoBeHb 1

Onepauuu KOMMyTaUWK;

- MOPT SNEKTPONUTaHUS NOAKITIOYEH K MECTHOMY 3aLUMLLEHHOMY UCTOYHUKY 3MneKTpocHabxeHus (cucteme becnepe-
60MHOro NUTaHUs, NPeobpa3oBaTeN MOWHOCTH);

- NOpTbl BBOAA/BLIBOAA NOAKIIOUEHB! K Kabensam, NPoNoXeHHbIM NapannenbHO CUNoBLIM Kabensam, COOTBETCTBY-
IOWKUM paccMaTpvBaeMOMy Knaccy 3MeKTpoMarHMTHOM 06CTaHOBKM.,

MonHueBble pa3psiabl:

- NOPT SMEKTPOoNMUTaHus, NOPThl BBOAA/BbIBOAA 060PYA0BaHNA HaX0ASATCA B MOMELLEHUSX ANSA YNpaBneHus!.

YpoBeHb 2

Onepauuu kKOMMyTaLWK:

- NOPT SNEKTPONMUTaHUA HEeNOCPEeACTBEHHO MOAKITIOYEH K pacrnpefenvTenbHbIM 3NEeKTPUHECKUM CETAM XUNOoro
panoHa;

- NOPThI ANEKTPONMTaHNnA 060pyaoBaHNS Ha MPOMbILWLINEHHbIX NPEANPUATUAX U Ha SNEeKTPOCTAaHUMNAX Pa3Bs3aHbl OT
CUIMOBBIX 3MEKTPUYECKUX CeTEN C NCMONb30BaHUEM U30TTUPYIOLLMX TPAHC(OPMaTOPOB, 3aWMUTHLIX YCTPOUCTBU T. 4.;

- NOPThI BBOAA/BLIBOAA NOAKNIOYEHb! K Kabensm, NPoo)KeHHbIM napannensHo cunoBeim kabenam, COOTBETCTBY-
IOLWMM paccMaTpMBaEMOMY KNacCy reKTpoMarHMTHOM 06CTaHOBKM.

MonHveBble pa3psiabl:

- NOPT S3MEKTPONMTaHWA, NOPTLI BBOAA/BbIBOAA NOAKTOHEHbI K 3KPAHMPOBaHHbLIM Kabensam.

YpoBeHb 3

Onepauuv KOMMyTaLUUK:

- NOPT 3MEKTPONMTaHNSA NOAKIKOYEH K SMIEKTPUYECKUM CEeTSIM 3NIEKTPOCTaHLUMIA U NPOMBILLITEHHBIX NPeanNpUsITUN;

- NOpThI BBOAA/BbIBOAA NOAKMIOHEHbI K kabensam, NponoXeHHbIM napannenbHo CUMNoOBLIM kabensim, COOTBETCTBY-
OWKYM paccMaTpMBaeMoMy Knaccy 3MeKTpoMarHMTHOM 06CTaHOBKM.,

MonHueBble paspsabi:

- MOPT SMEKTPONMTaHUs NOZKIIOYEH K HE3KpaHNPOBaHHbIM kabensim;

- MOPT 3MEeKTPoNUTaHus, NOpPThHl BBOAA/BLIBOAA NOAKMIOHYEHbI K Kabensm, NPOnoKeHHbIM Ha OTKPLITOW MECTHOCTH
C NPUMEHEHWEM SKPaHUPYIOLWMX KOHCTPYKLUIA (Hanpumep, MeTanm4eckmnx KOXyxoB).

YpoBeHb 4

Onepauun KOMMyTaLUn;

- nopT anekTponuTanusi TC NOAKMIOUEH K MCTOUHMKY NMEKTPOCHABXEeHUs], XapaKTepu3yiowemMycsl 3SHa4YMTENbHbIMKY
VHAYKTUBHBIMMW Harpy3kamy Ha NPOMbILLNEHHBIX MPEANPUATUSX U 3NEeKTPOCTAHLMSAX;

- NOpThI BBOAA/BEIBOAA NOAKIIOHEHbI K Kabensam, NPonoXeHHbIM NapannenbHo CUMNoBbIM Kabenam, COOTBETCTBY-
IOWKUM paccMaTprvBaeMOMy Knaccy 3meKTpoMarHMTHON 06CTaHOBKY.

MonHueBble pa3psabl:

- MOPT SNEKTPONUTaHWs, NOPThI BBOAA/BLIBOAA NOAKMIOYEHbI K HEIKPaHUPOBaHHbIM KaGensm, NPONOKEHHbIM Ha
OTKPbITON MECTHOCTMW.

YpoBeHb X
Ocobble ycnoBus, KOTopble AOMKHbI GbITb NPOaHaNU3MPOBaHbI.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefaeHUA 0 COOTBETCTBUU CCbINOYHOIO MeXxayHapogHoro ctaHgaprta
CCbINTOYHOMY MeXrocyaapCcTtBeHHOMY CTaHOapTy

Ta6nwuuya JAA

O603HaYeHUe 1 HaUMeHOBaHUe CrteneHb 0O603Ha4YeHne U HaumeHoBaHue
MeXOyHapoaHoro ctaHaapra COOTBETCTBUSA MEXrocyapcTBEHHOro cTaHaapTa
1
IEC 60050-161:1990 — * 1)

* COOTBETCTBYOLNI MEXIOCYAapCTBEHHbIV CTaHAAPT OTCyTCTBYeT. [0 ero npuHATUSS pekoOMeHZyeTCs NCnonb3o-
BaTb pycckosiabiuHyto Bepeunto IEC 60050-161:1990 ¢ MameHernnem 1 (1997 r.) n nepeBopg Ha pycckuii si3blk ameHeHns 2
(1998 r.), Namenenns 3 (2014 r.), NameHenuss 4 (2014 r.) n NameHernnsa 5 (2015 r.) ykazaHHOrO MeXayHapOOHOro
cTaHgapra.

) B Pocewiickon ®eaepauun aericteyet FOCT P 50397—2011 (MOK 60050-161:1990) « COBMECTUMOCTb TEXHUYEC-
KMX CPEACTB 3MeKTpoMarHnTHas. TepMyHbl U onpegeneHms».
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IEC 60050-300

IEC 60068-1

IEC 60816

IEC 61000-4-5

IEC 61010-1

rocCT IEC 61000-4-12—2016

Bu6nuorpadmus

Intemational Electrotechnical Vocabulary — Electrical and electronic measurements and measuring
instruments — Part 311: General terms relating to measurements — Part 312: General terms relating
to electrical measurements — Part 313: Types of electrical measuring instruments — Part 314:
Specific terms according to the type of instrument

(MexayHapoaHbIii 3NeKTPOTEXHUHECKUI CNOoBapb. ANEKTpUHEcKne N SNEKTPOHHLIE N3MEPEHUS U U3-
mMepuTenesHble npubopsl. Yacte 311. O6wme TepMuHbI, OTHOCALWMECH K namepeHusim. Yacts 312,
O6pme TEPMUHBI, OTHOCALLMECS K 3MEeKTPUHECKUM namepenuam. Yactbe 313. Tunbl anekTpuueckux
namepuTenbHbix npubopoe. Yacts 314. CneunansHble TEPMUHBI, COOTBETCTBYIOLLME TUIY NpuGopa)
Environmental testing — Part 1: General and guidance

(McnbiTanne Ha Bo3gencTBue BHeWHUX daktopos. Yactb 1. O6wme NonoxeHws M pyKOBOACTRO)
Guide on methods of measurement of short duration transients on low voltage power and signal lines
(PykoBoacTBO NO MeTodam MamepeHus NepexogHbiX NPOLECCOB Marnon ANUTENbHOCTU B HU3KOBO-
NbTHBIX CUMOBLIX NIMHUSIX U IMHUSIX CUrHaNM3aumm)

Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques — Surge
immunity test

[OnekTpomarHutHas coBmecTumocTb (OMC). YacTb 4-5. MeToab! ucnbiTaHuit U uamepeHuid. McneiTa-
HMe Ha YCTOWYMBOCTb K BbIOPOCY HanpsiKeHwsi]

Safety requirements for electrical equipment for measurement, control and laboratory use — Part 1:
General requirements

(TpeboeaHunss BesonacHOCTK 3NeKTpu4eckoro o6opyaoBaHnsa st U3MepPeHUs, yrpaeneHus u nabo-
paTtopHoro npumeHenus. Yactb 1. O6wpe TpeboBaHus)
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rocCT IEC 61000-4-12—2016

YOK 621.396/.397.001.4:006.354 MKC 33.100.20 IDT

KritoueBble cnoBa: SNeKTpoMarHuTHaa COBMEeCTUMOCTb, 3NNIeKTpudeckoe WU 3NeKTPOHHOEe oGopynosaHVle,
ﬂOMeXO)/CTOI;NVIBOCTb, 33TyX3I~OLL|,I/II7I konebaTenbHbIN ﬂepeXOﬂ,Hbll;l npouecc, 3seHALWan BOJHA, TpeGOBaHI/IFI,
MeToAbl UCTbITaHWIA
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