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4 Mpwvkasom PegepanbHOro areHTCTBa Mo TEXHUYECKOMY perynupoBaHUio U MeTporiorn ot 22 uions
2013 1. Ne 404-cT mexrocygapcteeHHbIli ctangapt FOCT 30804.4.11—2013 (IEC 61000-4-11:2004) BBeeH B
AeVicTB/e B Ka4ecTBe HaLMoHanbHoro cTaHaapTta Poccuiickoin degepaumu ¢ 1 sHeaps 2014 1.

5HacTtoawumin ctaHgapT MoAMULMPOBaH MO OTHOLUEHUIO K  MexayHapoaHomy crtaHaapty IEC
61000-4-11:2004 Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement techniques —
Voltage dips, short interruptions and voltage variations immunity tests (QnektpomarHuTHas coBmecTMocTb (SMC).
YacTb 4-11. MeTogbl ncnelTaHWin v amepeHnid. UcnbiTaHusl Ha YCTOMYMBOCTL K NpoBaniam HanpshKeHusl, KpaTko-
BpEMEHHbIM NPepbIBaHNSAM Y UBMEHEHUAM HaNPSXKEHUS).

MexayHapogHblii ctaHgapT IEC 61000-4-11:2004 paspaboTtaH nogkomutetom 77A «HuskoyacToTHbIe
3reKTpoMarHuTHble ABneHus» TexHudeckoro komuteta M3K TK 77 «3OnektpomarHuTHasi COBMECTUMOCTbY.
IEC 61000-4-11:2004 (BTOpOE U3gaHWe) OTMEHSIET 1 3amMeHsIET NepBoe nsgaHve ctaHgapta IEC 61000-4-11:1994
1 NameHeHwne 1 k nepsomy nagarmio (2000 r.).

Mepesopa ¢ aHINUIACKOro AA3bika (en).

HavmeHoBaHWe HacTosLero cTaH4apTa N3MeHeHO OTHOCUTENBHO HAMMEHOBAHWUSI MEXAYHaPOAHOro CTaH-
Aapta ans npueedeHns B cootseTctaue ¢ FTOCT 1.5-2001 (nogpasgen 3.6).

CcblInkn Ha MexayHapoaHble CTaHAaapThl, KOTOPLIE NPUHSATEI B KAYECTBE MEXTOCYAapPCTBEHHbBIX CTAHAapTOB,
3ameHeHbl B pasfgene «HopmaTuBHbIE CCbINIKMY U TEKCTe cTaHdapTa CChINIKaMU Ha COOTBETCTBYHOLLME MEXKTOCY-
AapcTBeHHble cTaHAapThbl.

HononHnTensHble copasbl U CNOBa, BHECEHHbIE B TEKCT CTaHAapTa AN yTouHeHWs obrnacTi pacnpoctpaHe-
HWs1 M 0B6beKTa cTaHAapTU3aLMK, BblAENEeHb! MONYXXUPHLIM KYPCUBOM.

CBefeHns 0 COOTBETCTBUN MEXIOCYAapCTBEHHLIX CTaHAAPTOB CChINOYHbLIM MEXayHapoaHbIM cCTaHgapTam
npueeaeHbl B 4OMONHUTENBHOM npunoxeHun JA.

CreneHb cooTBETCTBMA — MogucuLmposaHHas (MOD).

CraHpapT paspaboTaH Ha ocHoBe npuMeHeHust TOCT P 51317.4.11—2007 (M3K 61000-4-11:2004)
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6 BBE[OEH BrEPBbLIE

UHghopmauusi 06 uaMeHeHUsIX K Hacmoswemy cmaHB8apmy rnybnukyemcs 8 exe200HOM UHpOpMalUOHHOM
ykazamere «HayuoHarmnbHble cmaHdapmbly, a meKcm UsMeHeHU U ornpasoK — 8 exeMecsyHoM uHgopmatu-
OHHOM yKa3amerne «HayuoHansHbie cmaHOapmbi». B criydae nepecmompa (3amMeHbi) Ui OmMeHb! Hacmosue2o
cmaHOapma coomaemcmaytoujee ysedomiieHue bydem orly6rILKO8aHO 8 eXXeMeCAYHOM UHDOPpMaUUOHHOM yKa-
3amene «HauuoHanbHsle cmaHdapmely. Coomeemcemeyrowjas uHopmauusi, yeedomiieHue U meKCcmsi pa3ve-
wiaromest makxe 8 UHghopMauyUoHHOL cucmeme obuieao Monb308aHus — Ha othuuansHoM catime PedeparibHo-
20 a2eHmMcmea ro MexHUYeCcKoMy peayiuposaHuio U Memporiozuu 8 cemu ViHmepHem

© CraHgaptuHdopm, 2014

B Poccuiickoit deaepaumu HacToAWMIA CTaHAAPT HE MOXET BbITb NOSTHOCTLIO MU YaCTUYHO BOCMIPOU3Be-

[€H, TUPaXWPOBaH W pacnpocTpaHeH B kadyecTBe odmumnansHoro nsgaHus 6es paspelueHna deaepansHoro arem-
TCTBA N0 TEXHUYECKOMY PeryrnpoBaHuio 1 MeTponorim
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Beepgenune k IEC 61000-4-11:2004

CraHpaptbl cepum IEC 61000 ny6nukytotTes oTAeNbHBIMU YacTsIMU B COOTBETCTBUM CO criefytoen CTpyk-
Typoii:

-yacTb 1. OCHOBBI:

obLee paccMoTpeHue (BBegeHue, chyHaaMeHTanNbHbIE NPUHLIMMLI), onpeaeneHnsl, TEpMUHONOMUSA;

-4acTb 2. DnekTpoMarHuTHast 06cTaHoBKa:

onncaHve anekTpoMarH1THo o6CcTaHOBKW, Knaccudmkaums 3r1eKTpPOMarHUTHOM 06CTaHOBKA, YPOBHU 3NeKT-
poMarH1THO COBMECTUMOCTY;

-4acTb 3. Hopmbl:

HOPMbI MOMEXO3MUCCUN, HOPMbI MOMEXOYCTOMUMBOCTU (B Cry4yasix, ECII OHU He SIBNS0TCS NpeaMmeToM
PaCCMOTpPEHNSI TEXHUYECKUMU KOMUTETaMK, pa3pabaTbiBatoLLMMK CTaHAAPTbI Ha NPOAYKLMIO);

-4yacTb 4. MeToabl UCNbITAHWA U U3MEPEHWIA:

MeToAbl U3MEPEHUI, METOAbI UCTIbITAHWIA;

-YyacTb 5. PykoBoAcTBa No ycTaHOBKE U NMOMEXOMNOAABIEHMIO:

PYKOBOZCTBa NO YCTaHOBKE, PYKOBOACTBA NO MOMEXOMNOAABIIEHUIO;

-yacTb 6. O6Lwue ctaHaapThLI;

- YyacTb 9. PasHoe

Kaxxgas yacTb nogpasgensietcs Ha pasaenbl, KoTopble MoryT 6biTh onybnvMkoBaHbl Kak MeXxayHapoaHble
CTanAapThbl MO0 Kak TEXHWYECKUEe YCIIOBUSI UMK TEXHUYECKUE OTUETbI. HekoTopble 13 ykasaHHbIX pa3aenos ony6-
nukosaHbl. Opyrve GyayT ony6nukoBaHbl ¢ ykazaHMEM HOMepa YacTu, 3a KOTOpbIM crieayeT Aeduc, a 3aTem
Homep pasgena (Hanpumep, 61000-6-1).

B Tekct craHgapta IEC 61000-4-11:2004 BHeceHbl MW3MEHEHWsI MO OTHOLUEHW K CTaHdapTy
IEC 61000-4-11:1994. ins pa3anunyHbIX KNAcCOB 3M1EKTPOMarHUTHOM o6cTaHOBKM AobaBneHbl pekoMeHayeMble
YPOBHM UCMbITATENBHBIX HAMPSKEHWUIA 1 ANUTENBHOCTU UCMIbITAHUA. YCTAHOBMEHBI METOAbI UCNbITAHWUIA ANS TpeX-
asHbIX CUCTEM.

HacTtoswuii ctangapT siensieTcst YacTbio 4-11 cepun ctaHaapTos IEC 61000.
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[FOCTP 51317.4.11—2007
(M3K 61000-4-11:2004)]

M E XT T OCVYAOAPTCT BEUHHUB H# C TAHDAOAPT

CoBMeCTUMOCTb TEXHUYECKUX CpeAcTB JMeKTpoMarHuTHan

YCTOMUYUBOCTb K NMPOBAJIAM, KPATKOBPEMEHHBLIM NPEPbLIBAHUSIM
N USBMEHEHUAM HANPSXKEHUA SNEKTPONMUTAHUA

Tpe6oBaHUA U MeToAbl UCNbITAHUA

Electromagnetic compatibility of technical equipment.
Voltage dips, short interruptions and voltage variations immunity.
Requirements and test methods

DaTta BBegeHna — 2014—01—01

1 O6nacTb npuMeHeHus

Hacroswuii ctaHgapT ycTaHaBIMBaET MEeTOAb! UCTLITAHWUIA 3NEKTPOTEXHUYECKUX, ANEKTPOHHBIX U paduo-
anekmpoHHbIX" nanennii 1 oBopyaoBaHNs (Aanee — TexHNYeckue cpeacTaa), NOAKMoYAEMBIX K HU3KOBOMLT-
HbIM (HanpskeHWeM He Beilwe 1000 B) aneKkTprUyeckM CeTsIM NepeMeHHOro Toka, Ha YyCTOWYUBOCTDL K BO3fen-
CTBMIO NPOBASIOB, KpaTKOBPeMEHHLIX NPepbiBaHWUA U UBMEHEHWI HanpshKeHNUS! SNeKTponuTaHus, a Talke pekoMeH-
Ayemble YPOBHW UCTbITaTENbHLIX HAMPSXKEHWI Npy NpoBeAeHWI UCTIbITaHWA Ha MOMEXOYCTOWYUBOCTL (Aanee —
YPOBHW UCTbITaTENbHbBIX HAMPSHKEHWUIA).

TpeboBaHUs HacTosILLEro cTaHAapTa NPUMeHSIIOT Ans TexHn4eckux cpeacts (TC) ¢ HoMUHabHBIM NoTpet-
nsiembiM TOKOM He Gonee 16 A B ogHoii dase, nogkntodaeMbIX K 3MEKTPUYECKUM CETAM NepeMeHHOro Toka
vyactoTton 50 L.

Hactosawuin ctaHaapT He pacnipocTpaHseTcs Ha TC, noaxknoyaeMble K 311eKTPUHECKUM CeTAM NepemMeHHo-
ro Toka yactoTtoi 400 L.

Llenb HacTosiLLero cTaHgapTa 3akioyaeTcsl B yCTaHOBNEHUN OBLLMX NPaBuI OLEHKN MOMEX0YCTONYNBOCTU
TC npv Bo3OeNCTBUM NPOBANOB, KPATKOBPEMEHHbIX MPEPLIBAHUIA 1 UBMEHEHUIA HAMPSDKEHWS SNEKTPONUTaHUS.

MpumedyaHune— Metogbl UCNBITAHUIA Ha YCTOMYMBOCTb K KONebaHUsIM HanpsXXeHns 3neKTponuTaHns
ycTaHoBneHsl B [1].

CornacoBaHHbIi MeTOA UCMbITAHWIA, YCTAHOBSIEHHI B HACTOSILLIEM CTaHAAPTe, NO3BONSAET OLEHUTL YCTOM-
yusocTb TC K NpoBanam, KpaTKoBpeMeEHHbLIM MPepbIBaHNSM U USMEHEHUSIM HANpPSDKEHUSI SNEKTponuTaHus. B cooT-
BETCTBUW C [2] HAaCTOALLMIA CTaH4apT NpeacTaBnseT cobo OCHOBoMoNaratoLLmii cTaHaapT B 06nactu anekTpomar-
HUTHOM COBMECTUMOCTH, NpeAHasHa4YeHHbIN Ans NIPUMEHEHWs] TEXHUYECKUMU KOMUTeTamu, paspabaTbisarowymMm
cTaHAdapTkl Ha NpogayKumMto. TexHuYeckne KOMUTETI, paspabaTbiBaroLye CTaHAAPTLI HA NPOAYKLMIO, HECYT OTBET-
CTBEHHOCTb 3a 060CHOBaHWE HeoBXoaMMOCTU NpUMeHeHUst TpeboBaHUA HacTosILLero cTaHgapTa NOMexXoyCTon-
ynsocTn ans TC KOHKpeTHOro Biaa, a Takke 3a BbIBOp COOTBETCTBYIOLLUUX YPOBHEN UCTILITATENbLHLIX HAaNpsike-
HUIA.

2 HopmaTtuBHbIe CCbIFIKK
B Hacmosiwem cmaHOapme ucnonb3oeaHa HopMamueHast cCchiika Ha criedyrowjull cmaHoapm:
I'OCT 30372—95 Coemecmumocmb mexHU4YecKkux cpedcme 3siekmpoMazHumHas. TepMuHbi u on-

pedeneHust

1) PapunosrekTpoHHbIE M3Aenna u 06opyaoBaHue BbiJeneHsl W3 COCTaBa 3MEKTPOHHLIX Maaenwii u obopygosa-
HUS1 B Liensix coBniogeHns NPUHATON TEPMUHONOTMK

U3paHwe ocpmymnansHoe
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MpunmeyaHun e — Npy Nonb3oBaHNM HACTOAWMM CTaHAAPTOM Lenecoobpas3Ho NPoBEepUTb AEWCTBUE CCbINOY-
HbIX CTaHAAPTOB B MH(OPMALMOHHOW cuUcTEeMe 0OLLLEro nonb3oBaHua — Ha oduumanbHoM canTe PeaepanbHOro areH-
TCTBA MO TEXHUYECKOMY PEryrnvpoBaHUIo U METPONOMKU B ceTU VIHTEPHET MK NO eXerogHomMy MHPOPMAaLIMOHHOMY yKa3a-
Teno «HaumoHanbHblEe cTaHAapThI», KOTOPLIN ONYGNMKOBaH MO COCTOSIHUIO HA 1 AHBapPS TEKyLWEero roaa, v No Bbinyckam
eXeMecsiYHOro MHEhOPMaLIMOHHOIO yka3sartensi «HauuoHanbHble cTaHgapThi» 3a Tekywuin rog. Ecnn cCbinoYHbIn CTaH-
0apT 3aMmeHeH (M3MEHEeH), TO MpM MNONbL30BaHWM HACTOSILMM CTaHAApPTOM cnegyeT PyKOBOACTBOBATLCA 3aMEHSIOWUM
(V3MeHeHHbIM) cTaHAapToM. Ecnin cCbinouHbIi cTaHaapT OTMeHeH 6e3 3ameHbl, TO NONOXeHue, B KOTOPOM AaHa
CCbINIKa HA HEro, MPUMEHSIETCS B YacCTU, He 3aTparvBaiowWwen 3Ty CCbIMKy.

3 TepMuHbI 1 onpeaeneHust

B HacToslLeM cTaHaapTe NpUMMEHSIIOT TepMUHbI, ycTaHoBMNeHHble B FOCT 30372, a Takke cneayowiue
TEPMMWHBI C COOTBETCTBYIOLLMMM OnpeaeneH sIMu:

3.1 ycTonuuBOCTb (K 3NeKTpoMarHUTHOM noMexe), nomexoycronuusocTb [immunity (to a disturbance)]:
CnocobHocTb TC dyHKUMOHMPOBaTL €3 yxyaLleHUsl Ka4ecTBa NPy HaNUYUK aMeKTPOMarHATHON MOMeXHu.

3.2 npoBan HanpshkeHus (voltage dip): Peskoe NoHWXeHUe HanpsbkeHUs1 B onpeaeneHHon Touke cUcTeMbl
anekTpocHabXXeHus HUXe 3ajaHHOro NOPOroBOro 3HaUEHWUs ¢ NocneayroLLUM Bo3BpaLLeHUEM K UCXOAHOMY 3Ha-
YEHUIO Yepes KOPOTKUIA NMPOMEXKYTOK BPEMEHMW.

MpumevyaHus

1 O6bIYHO MpOBan HanNpPsPKeHWs CBA3LIBAIOT C NOSBNEHMEM W OKOHYAHMEM KOPOTKOFO 3aMblKaHWA WKW UHOTO
SKCTpemMarbHOro yeernyeHusl Toka B cucteme anenpocuan(eHuﬂ nnn B yCTaHoBKax, NOAKMNIOYEHHbIX K HEW.

2 NpoBan HanpsbkeHus NpeacTaBnsaeT coboi ABYMEPHYIO SNEKTPOMArHUTHYIO MNOMEXY, MHTEHCUBHOCTb KOTOPOW
onpegenderca Kak HanpsbkeHuem, Tak u anntenbHoOCTbIO.

3.3 KpaTKkoBpeMeHHOe nNpepbiBaHue HanpskeHUn (short interraption): Peskoe noHWkeHWe Hanps)XeHus
BO BCex dhasax B onpeAeneHHON TOUKe CUCTEMbI ANEKTPOCHAGKEHNS HUXE 3agaHHOro 4ns NpepbiBaHUIA HaNpske-
HWS1 NOPOroBOro 3HAYEHWS C NOCNEeAyWUM BO3BPpaLLEHMEM K UCXOAHOMY 3HAYEHUIO Yepe3 KOPOTKUIA NPoMeXxy-
TOK BPEMEHMU.

MpwnmeyaHne — KpaTkoBpeMeHHble NpepbiBaHUsi HanpsbkeHUst 06bIYHO CBsI3aHbl C Mpoueccamm KoOMMyTa-
UMM, BbI3BaHHLIMW MNOSIBIEHVEM W OKOHYAHMEM KOPOTKMX 3aMblKaHUIA B CUCTEME 3NEKTPOCHaGXeHns unu ycTaHoB-
Kax, MNOAKMIOYEHHbIX K HEN.

3.4 ocTaTouHOE HanpskeHUe (Mpu NpoBarie U NpepbiBaHUK HanpsixeHusn) [residual voltage (of voltage
dip)]: MruHMmansHoe cpeaHekBaapaTUYHOE 3HaUYEeHWE HaMPsHKEHWRA, 3aperMcTpUpoBaHHOE BO BpeMs Nposana wnu
KpaTKOBPEMEHHOro rnpepbiBaHUsl HaNpsHKeHWsI.

MpwuMeYyaHwue— 3HaveHre OCTaTOHHOIO HaNPSKEHUs1 MOXET GbiTb Bbpa)eHO B BONbTAX, a Takke B NPOLEHTax
VMM JONAX OMOPHOro HarpsiKeHWs.

3.5 HapylweHue dyHKUMoHUpoBaHUuA (malfunction): MpekpalleHne BbiNonHeHns TC ycTaHOBNEHHbIX (hyH-
KLWIA N BbINOMHEHNE HECBONCTBEHHOW hYHKLWN.

3.6 kanubposka (calibration): MeTo nogTBEpKAEHUA COOTBETCTBUA USMepUTENbHOM annapaTypbl ycTa-
HOBIEHHbLIM K He TpeboBaHUAM

MpumeyaHue—[Ona uenei HaCTOALWErO cTaHgapTa TePMUH «KanuBpPOBKa» NPUMEHAETCA K UCTbITATENIbHOMY
reHeparopy.

3.7 Bepudpmkaums (verification): CoBOoKynHOCTb onepaumii, NpoBOAUMbIX MpY NPOBEpPKe CUCTEMBI UCTbITa-
TenbHoro o6opyaoBaHus (HanpUMep, UCTILITAaTENBHOrO reHepaTopa 1 CoeanHUTENLHbLIX Kabenei) Ans AeMoHcTpa-
LMK pyHKLMOHUPOBAHUSA UCTIbITATENLHOR CUCTEMbI B COOTBETCTBUM C TpeGOBaHUSIMM, YCTaHOBIIEHHLIMU B pas-
nene 6.

MpumedvaHus

1 MeToabl, npuMeHsieMble Npu BepudUKauum, MOryT OTNIMYaTLCA OT METOA0B KanMBpOBKY.

2 lMpouenypa Bepucmkaumm no 6.1.2 paccmatpmeaeTcsl kak cnoco6 obecneyeHnss NPaBUIbHOTO YHKUMOHUPO-
BaHWA MCMbITATENbHOIO reHepaTopa u Apyrmx COCTaBNsoLWMX UCTbITATENbHOW YCTaHOBKM, MPU KOTOPOM Ha UCTLITYyEMOE
TC (nanee — UTC) nopaeTcsi ucCnbiTaTeNbHbI CUrHAM YCTaHOBNEHHOW (POPMbI.

2
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4 O6LWune NnonoXxeHus

TC moryT noasepraTbcsi BO3AECTBUIO NMPOBANOB HANPSKeHWs, KpaTKOBPEMEHHbIX NpepbIBaHUIA U U3MeHe-
HUI HANPSPKEHUA ANEKTPONUTaHUS.

MpoBarnkl 1 KpaTKOBPEMEHHLIE NPepbIBaHWS HANPSXKEHWS BO3HKAIOT M3-3a HEUCMPaBHOCTEN B anekTpuyec-
KWUX CETSIX, BbI3bIBAEMbIX NPexae BCero KOpoTKUMU 3aMbIkaHUAMK (CM. [3]), HEMCNpaBHOCTEN B 3MEKTPUYECKUX
yCTaHOBKaX, a Taloke 13-3a BHe3arnHoro peakoro 3MeHeHus Harpysku. B onpegeneHHbIX crydasx MoryT BO3HW-
KaTb aga unu 6onee nocnegosaTenbHbIX MPoBasna Ui NpepbIBaHNA HanpPsHKeHNS.

N3MeHeHWst HanpsiKeHWs BbI3bIBAKOTCS UISMEHEHWUSIMU HArPY30K B CETU 3/1EKTPOMUTAHUSI.

OTU AABNEeHUA cnydaiiHbl Mo ceoel Nnpmupoae v MoryT BbiTb MWL KPATKO OnvcaHbl B Lensix UMATaLWMKn B
nabopaTopu OTKIOHEHNA OT HOMWHAITLHOTO HAMPSPKEHUS SNEKTPOMUTAHWUA U ANUTENBHOCTU 3TUX OTKMOHEHUIA.

YcTaHOBMEHHbIE B HACTOSALLEM CTaHAapTe UCMbITaHWS Pa3NMYHOrO Buaa npegHasHadeHsl Ans MMuTaummn
BO3AEVICTBUSA BHe3anHbIX UBMEHEHWI HanpshkeHns anekTponuTanust Ha TC. Takve ucnelTaHusa cnegyet NpoBo-
AWTb TOMbKO B ONpeAereHHbIX U ornpasAaHHbIX Criydasix B COOTBETCTBUM € TpeboBaHusimu k TC koHKpeTHoro Buaa
UK C peLleHneM TeXHUYECKUX KOMUTETOB, paspabaTbiBatolmx cTaHaapTelHa TC.

3agavaMu TeXHUYECKUX KOMUTETOB, paspabaTbiBatolmnx cTaHaapTel Ha TC, ABNAIOTCS ycTaHOBMNEHME,
KaKue 13 iBNeHUiA, paccMaTpyBaeMbIX B HACTOSILLEM CTaHAapTe, COOTBETCTBYHOT YC10BUSAM NprMeHeHust TC KoH-
KpeTHOro BMAa, a Takke peLleHne Bonpoca 0 MPUMEHUMOCTN UCTIbITAHMIA.

5 YpoBHM wucnbITaTeNbHbIX HaNpsiKeHUN

B HacTosiLem cTaHAapTe B Ka4eCTBE OCHOBLI AN1s orpedefieHnsl ypOBHEN UCTIbITATENbHbIX HAMPsUKeHNIA
MCnonb3yeTcs HoMMHarbHoe HarnpsikeHue anekTponutaHua TC Ur.

Onsa TC ¢ gonycTMbIM U3MEHEHUEM HOMUHAMLHOTO HAMPSXKEHWUS 31EKTPONUTaHUSI MPUMEHSAIIOT credytowme
TpeboBaHVA:

- ecnu AoNyCcTUMOoe U3MEHEHUE HaNpPsKeHUs aneKkTponmTaHms He npesbillaeT 20 % HUKHEro aHaveHus
HanpsbkeHWs1, To Noboe 3HaveHVe HaNPsKeHWe B ykasaHHbIX Npeaenax MoxeT GbiTb NMPUHATO B KAYECTBE OCHOBbI
Ans onpeaeneHns ypoBHe UCnblTaTenbHbIX HanpshkeHni Uy,

- B OCTalbHbIX CIy4Yasx UCTbITaHWs NPOBOAST ANsi BEPXHEr0 U HWKHErO AOMYCTUMBIX 3HAYEHUI Hanpshke-
HUS1 aNeKTPOoNUTaHWsI.

PekomeHaaLwmm no BbIGoOpy YPOBHEN WUCMbITaTENbHbIX HANPSHKEHWIA U ANUTENLHOCTER NpoBaros U npepbiBa-
HWI HanpsbkeHust NnpuseaeHsb B [3].

5.1 MpoBanbl U KPaTKOBPEMEHHble NpepbIBaHUA HaNPSXeHUA 3NeKTPOoNUTaHusA

N3meHeHus HanpsbkeHus Mexay sHadeHneM U1 ycTaHOBNEHHbIM MOHWKEHHBIM 3HaYeHUeM UcTbITaTerNb-
HOro HanpsKeHUs AOMKHbI BbITh peskuMu. Mposan 1 kpaTKkoBpeMeHHOe NpepbiBaHue HanpPsXKeHUst MOTyT Haun-
HaTbCA U 3aKaHUMBaTLCA NpU 060 hase HaNPSKEHWS 3NeKTPONUTaHUS.

MpumeHsoTCA cneayoLme YpoBHU UCTbITaTeNbHbIX HanpskeHnid, % Uz 0 %, 40 %, 70 % 1 80 %, uto
COOTBETCTBYET NpoBanam ¢ ocTaTouHbIM HanpsixeHnem 0 %, 40 %, 70 % 1 80 %.

PekomeHayeMble YpoBHU MCTbITATENbHBIX HAMPSPKEHWA U ANMTENBHOCTW NMPOBAioB HaMPSHKEHWUs ykasaHbl
B Tabnuue 1. Mpumepbl NPoBanos HanNpsKeHUs NpUBeAeHbI Ha pUCyHKax 1a) 1 1b).

PekomeHayeMble ypOBHU UCTIbITaTENbHBIX HAMPSKEHUIA U ONUTENIBHOCTU  KPaTKOBPEMEHHBIX NMpepbIBaHUI
HanpsbkeHWs ykasaHbl B Tabnuue 2. Mprvmep KpaTkoBPeMeHHOro NPepbIBaHWUs HanpshkeHWsl NpuBeaeH Ha pu-
CYyHKe 2.

PekomeHayemble YPOBHW UCTbITATENbHBIX HANPSBKEHUIA M ANUTENBHOCTW NPOBAIOB U NPepbIBaHUIA Hanpsike-
HUS, yKasaHHble B Tabnuuax 1 v 2, yanTbiaoT HopMaLmio, NpUBEAEHHYHO B [3].

UcnbiTaTenbHble HanpskeHus, ykasaHHbIe B Tabnuue 1, obecneynBatoT NposeaeHne 40CTAaTOYHO XKECTKMX
UCTIbITaHUIA HA NOMEXOYCTONYMBOCTL U COOTBETCTBYHOT MHOMM pearibHbIM NMpoBanamM HanpshkeHWs aN1eKTponuTa-
HUA, HO He rapaHTUpyoT ycToumnsocT TC ko BCEM NpoBanam HanpsbkeHUs anekTponuTaHus. VcnbitaHns 6onb-
LLIeVi >KeCTKOCTU, Hamnpumep Mpu BO3AERCTBUM MpoBanoB HanpsbkeHus 0 % U; gnutensHocTeio 1 ¢ v cbanaHcu-
poBaHHbIX TPexdasHbIX NPOBaioB HanpsXKeHWs, MOryT paccMaTpUBaTLCA TEXHUYECKUMU KOMUTETaMU Mo cTaHaap-
T3aUmK.

TpeboBaHUA K BpeMeHU HapacTaHUsi HAaNPsHXKEHUS £, U cafa HanpPsHKeHWs t Npyu BHE3anHoM nameHeHum
HanpspkeHWs1 SNeKTPONUTaHUs YCTaHoBMEHbI B Tabrnuue 4.
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YPOBHW 1 ANUTENIEHOCTY MPOBANOB Y KPaTKOBPEMEHHbIX NMPepbIBaHWIA HANPSKEHWUS 3NEKTPONUTaHNUA NPy
UCMbITAHUAX HA MOMEXOYCTOMUMBOCTb AOSMKHbBI YKa3blBATbCSA B TEXHUYECKNX JOKYMEHTaX Ha koHkpeTHoe TC.

YpoBeHb uUcnbiTaTensHoro HanpskeHus 0 % Uy cOOTBETCTBYET MOMHOMY MpPepbIBaHWUIO HanpsiKeHUs
3NeKTPonNUTaHnA. Ha npakTuke ypoBeHb UCNbITaTenbHOro HanpsbkeHnst ot 0 Ao 20 % HOMUHANBHOro HANPSHXeHNA
2NEeKTPONMUTaHMS MOXET paccMaTpUBATLCS Kak MOMHOe npepbiBaHue.

Heobxoaymo npoeoAWTb UCTbITaHUs TC Ha YCTOMUMBOCTL K NpOBanamM HanpsikeHUst Manon QIMTenbHOCTH
(cM. Tabnuuy 1), B YaCTHOCTU, MpoBanamM HanpshkeHus anvtensHocTbio 0,5 neprnoga, 4tobbl yoeantoesa B TOM,
YTO KauecTBO hyHKUMOHUPOBaHKS TC COOTBETCTBYET YCTAHOBEHHOMY KPUTEPUIO.

Mpu onpedeneHnn KpUTepUeB kavecTsa pyHKUMOHUpoBaHWA TC, cogepxallmx ceTesble TpaHchopMaTopbl,
npy BO3AENCTBUW NPOBASOB U NPEpPbLIBaHUIA HaMPSKEHWUS 3NeKTponMTaHns anutensHocTelo 0,5 nepuoga TexHu-
YecKne KOMMTETbI No CTaH4apTM3aLMK AOMKHLI 06paLLaTh 0coboe BHUMaHWE Ha acdpeKTbl, KOTOpble MOrYT BO3HUK-
HYTb MPW MOBbLILEHHOM MycKoBOM Toke. [MyckoBol Tok Takux TC moxeT 8 10—40 pas npesbiwaTte HOMUHaNLHOE
3HauveHMWe ToKa M3-3a HacblLLeHWs cepaeyHnKa TpaHcopMaTopa nocne Nposana HanpskeHs.

Tabnwuua 1— PekoMmeHOyeMble YPOBHU UCMbITATENBHBIX HAMPAXEHUA W ONMMTENBHOCTU NPOBANOB HAaNPsKeHWA
SMNeKTPOnUTaHus

Knacc anekTpomarHWTHOR YPOBHM UCNBLITATENBLHBIX HANPSXEHUA U ANUTENBHOCTH

o6cTaHosku™) NPOBAaNOB HaNPSKEHNA
1 YCTaHaBNMBaIOT B KaXAOM KOHKPETHOM Cry4ae B COOTBETCTBUU
C TEXHUHECKMMU AOKYMeHTamun Ha TC
2 0%Urs 0%Urs 70 % Ur B TeueHne 25 nepuoaos
Teyenune 0,5 TeveHue 1
nepvoaa nepuoaa
3 0% Ure 0%Urs. 40 % Uy 70 % Uy 80 % Ur
Teuenme 0,5 TeveHune 1 B TeveHune 10 B TeveHue 25 | B TeveHune 250
nepuoga nepuoaa nepuoaos nepvoaos nepuoaoe
X 2) 2) 2) 2) 2)

1) Knaccel anekrpomarHuTHol o6ctaHoBkm 1, 2 M 3 — no [4, npunoxenuwe B] (cm. Takke npunoxenve B
HacToSsILLEMY CTaHAapTY).

2) Ons knacca X YPOBHU UCTbITATENbHBIX HAMPSBKEHWA M ANTMTENBHOCTH NMPOBANiOB HANPSKEHUS  [IOMKHbI
ObITb YCTAHOBIEHbI TEXHUYECKUMU KOMUTETaMK, paspabatbiBalolmmmu ctaHaapTel Ha TC koHkpeTHoro Buaa. [lpu
atom ans TC, nogknovaembix K OOWECTBEHHBIM pacnpeenuTeribHbIM - 3NEKTPUYECKUM CETSIM HU3KOIo Harpsixe-
HUSI, YPOBHU UCTbITATENBHBIX HANPSXKEHUIA U ANUTENBHOCTY NPOBANoOB HAMPSPKEHUS HEe [AOIDKHbI ObITb MEHee ycTa-
HOBMEHHBbIX B HAcTosEN Tabnvue gna knacca 2.

Tabnunya 2 — PekomeHayemble YPOBHU UCMLITATENBHLIX HAMPSHKEHWHA W ANWUTENBHOCTU KPaTKOBPEMEHHbIX
npepbiBaHUi  HaMNpsXKeHWUs1 ANEeKTPONUTaHUS

Knacc 3J'IeKTpOMaFHVITHOI7I OﬁCTaHOBKMn ypOBHI/I UcnblTatenbHbIX Hal'lpﬂ)KeHVIVl U ANUTEeNbHOCTU

KPaTKOBPEMEHHBIX TMNPEPbLIBAHUIA  HanNpsHKeHWs
1 YcTaHaBnmealoT B KaXA0M KOHKPETHOM Cry4yae B COOTBETCTBUM
C TEXHWYECKMMN AoKyMeHTamm Ha TC
2 0 % Uy B Teuenne 250 nepnoaos
3 0 % Ur B Teuenue 250 nepnoaos
X 2)

1) Knacchl anekTpomarHuTHoli obctaHoskm 1, 2 1 3 — no [4, npunoxenue B] (cm. Taioke npunoxenne B k
HacTosILEeMYy CTaHAapTy);

2) Nins knacca X YPOBHM UCTbITATENBHBLIX HAMPSKEHUA U ANMUTENBHOCTU KPATKOBPEMEHHBIX NpepbiBaHui
HaNPSKEHUs1 JOMKHbI ObITb YCTAHOBIIEHbI TEXHUYECKMMU KOMUTETaMK, paspabaToiBalowmmm ctaHgaptel Ha TC
KoHkpeTHoro Buaa. [pu atom gnsa TC, nogknioyaembix K OOWECTBEHHBIM pacnpedenuTenbHbiM - 3NEKTPUHECKUM
CETAM HM3KOro HanpsbKeHWsl, YPOBHWU UCTILITATENbHBIX HaNPSiKeHWn U AnUTenbHOCTU MPOBAaroB HANPsHKEHUsA He
BOMkHbl 6bITb MEHee YCTAHOBIEHHLIX B HAcTosiLEW Tabnuue gns knacca 2.
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a) dopma npoBana HaNPsPKEHUA NP NMOHWKEHUW Hanpspkenua ao 70 % Uy B Teuenne 25 neprooB Npu nepexo-
Ae Yepes Hynb

CpenHeksagpaTnyHoe
3HaveHue Uy
A
100 %
40 %
0% T T T 1 T T T
tf ts tr

tr — BpeMA HapacTaHUAa HanpskeHus, tf— BpeMA NOHWKEHUA HaNpPsXXeHusN, ts — BpeMSs BbIAEPXKW Ha NOHWKEeHHOM HanpskeHUu
b) MameHeHne cpeaHekBagpaTUHHOIO 3HAYEHUs) HanNpPshKeHWs (NoHWxeHne HanpskeHwa go 40 % Ur)
PucyHok 1 — [lpumepbl NPoBanoB HanpspkeHUs 3neKTponuTaHus

5.2 UameHeHUA HanpshkeHUA 3neKTponuTaHus

Ucnbitanns TC Ha yCTOIZ‘-II/IBOCTI: K M3MeHeHUAM Hanps>XXeHUs snekTponnTtaHua paccMaTpuBaroT B Ka4ecTBe
OONONHUTENbHbBIX MO OTHOLWEHWUIO K UCNbITaHUAM NpU BO34EUCTBUN npoBasioB U KpaTKOBPEeMEeHHbIX U3MeHeHWi
HanpsaxeHna. |_|pl/l NCNbITaHUAX OCYLLEeCTBNAT N3MEHEHUA HanpaXXeHUA SNeKTponMTaHMA OTHOCUTES1TbHO HOMU-
HalnbHOro Hanps>XXeHna UT'

MpumeuyaHne— W3MeHEHNE HaNPsKEHMS NPOUCXOONT 338 KOPOTKUI MPOMEXYTOK BPEMEHU U MOXET
BO3HVKHYTb W3-32 W3MEHEHMWsl Harpysku B CUCTEMaXx SreKTPOCHaBXEeHWS.

MpednoyTUTENEHOE BPEMSI USMEHEHWIA HaMpPsBKeHUs 1 BpeMS], B TEHEHWE KOTOPOTo NMOHUKEHHOE Harnpske-
HUe [OSKHO ObITb BblAEPXKaHO MpW UCNLITAHUNAX, NpUBeaeHb! B Tabnuue 3. CKOpoCcTb N3MeHeHUs AomkHa BbITb
MOCTOSIHHOW, 0AHaKO HanpsiXkeHUe MOXeT BbITb cTyneHuaTbiM. CTyneHW JOMKHbLI pacnonaraTecsi OT HyNesoro rne-
peceqeHNs U He AomkHbI nNpesbiwaTh 10 % Ur. CTyneHn meHee 1 % Uy paccmaTpuBaloTCs Kak criydali mocTosH-
HOW CKOPOCTU M3MEHEHWS HaNPSHKEHUS!.

Tabnwuua 3 — BpemeHHble XapaKTEPUCTUKN USMEHEHNI HAMPSKEHUST SMEKTPONMUTaHUS

YpoBeHb NCNLITATENLHOTO MoHwkeHne Bpems BbIZEPXKKA MpH Bpems HapacTaHus
HanpaxeHua HanpaxeHna NOHMXEHHOM HanpsaXeHwuu HanpaxeHna
70 % U Peakoe') 1 nepwog? 25 nepuopoe!
2) 2) 2) 2)

1) TUNWMYHblE XapaKTepUCTUKN U3MEHEHWS1 HanPsKEHUs! IPY  MYCKe  SMeKTPoABMUraTens.
2) XapaKTepUCTUKA JOMKHbI BbITh YCTAHOBMEHbI TEXHUYECKVMM KOMUTETaMK, pa3pabaTbiBaloWwmMmy cTaHaap-
Tbl Ha TC KOHKpeTHOro BMaa.

NamMeHeHWs HanpsxkeHUs (CpeaHeKkBadpaTUYHOE 3HAaUYeHWEe) B 3aBMCMMOCTM OT BpEMEHW NoKasaHbl Ha pu-
cyHke 3. B 060CHOBaHHbIX CryHasix MOTYT BbITh MPUMEHEHbI MHbIE (OPMbl U3MEHEHWI HANPSIXKEHS! B COOTBET-
CTBUWW C peLLeHNeM TEXHUYECKOrO KoMUTETa, paspabaTkiBatollero ctaHdapTbl Ha TC KOHKPETHOro Buaa.
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CpenHexkBappaTuiHoe
3HaueHve Uy

A
100 %

0% T 1] [T — T
t ts

. — BpeMs HapacTaHus HaNpsOKEeHUsT; f; — BPEMA NOHUXEHNS
HanpspkeHus:; {, — BPEMS BbIAEPXKN HA MOHWKEHHOM HanpskeHnN

PucyHok 2 — KpaTkoBpeMeHHOe npepbiBaHUEe HanpsiKeHus
6 UcnbiTaTenbHOe obopyaoBaHue

6.1 UcnbiTaTenbHbIA reHepartop

CpeaHekBagpaTuyHoe
3Hauenue Uy
A
100 % ——
70%
0% 1] >
IR t

{; — BpemA NOHWXEeHWA HanpsbkeHus; f, — sBpemsi
HapacTaHusl HaNpskeHus; t, — BPems BbIAEPXKKN Ha
NOHWKEHHOM HanpsHXeHUU

PucyHok 3 — W3meHenne HanpskeHus

Hwxe NpuBedeHbl XapakTepucTuky, obLume ans ucneitatensHbIx reHepaTopos (UM nposanos, kpaTkoBpe-

MEeHHbIX I'IpepblBaHVII;l W U3MEHeHWIA HanpsXeHuda aneKTponntaHus.

Mpumepsl UM npreeaeHsl B npunoxexHuu C.

B KOHCTPYKUUK WI™ gormkHa 6bIThb npeaycMoTpeHa BO3MOXHOCTb UCKIMTHOYEHUA SMUCCUN 3HAYUTENbHBIX 2J1eK-
TPOMarHMTHbIX MOMeX, KOTopble MpU UHXEKTUPOBAHUN B CeTb 3J1EKTPONMUTAHUA MO 6bl NOBNUATL HA pe3ylib-

TaTbl UCNbITAHWUA.

DNonyckaetcs ncnonb3oBaHue no6oro UMM, cosaaroLLerc nposassl HanPsHKeHUs © XapaKTepucTUkamu (amn-
NUTYAa v ANMTENbHOCTL), yCTaHOBMNEHHLIMW HACTOSILLMM CTaHAaPTOM UM ¢ Gonee )KeCTKUMU XapakTepucTukamu.

6.1.1 XapakTepuctuku u cbyHkumoHuposaHue Ul

Tabnwuua 4 — Tpebosanusa k UM

Xapaktepuctuka Al Tpebosanue
BeixogHoe HanpsixkeHvne 6e3 Harpysku B coortBercTBUM ¢ TAGNMLEN 1, £ 5 % 3Ha4YeHWs1 OCTATOYHOIO
HanpsiKeHus
M3meHeHne HanpsbkeHus Ha Beixoge U npu mname-
HEHUN Harpy3ku:
ot 0 go 16 A (BbixogHoe Hanpsbxerne 100 % U,); Menee 5 % Ur
ot 0 po 20 A (BbixogHoe HanpsixeHne 80 % U.); To xe
ot 0 go 23 A (BbixogHoe Hanpsixerne 70 % U.); »
oT 0 go 40 A (BbixoaHoe HanpsikeHve 40 % U.) »
HarpysouyHas cnocobHOCTb MO TOKY 16 A (cpepHekBagpaTM4HOE 3Ha4yeHue) B ogHoOW hase

npyY HOMUHAaNBHOM HaMpPsXeHWW.
NI gomxkeH BblOepXuBaTb:
Tok 20 A B TeveHne 5 ¢ npu 80 % HOMWMHANBHOIO Hanpsi-

XKEeHUS,

Tok 23 A B TeveHne 3 ¢ npu 70 % HOMMHaNbHOroO Hanpsi-
XKEeHUS,

Tok 40 A B TeveHne 3 ¢ npu 40 % HOMMHaNbHOroO Hanps-
XKeHus.

TpeboBaHMA K Harpy3o4HoOl cnocobHOCTM MOryT ObiThb
YMEHbLUEHbI C Y4€TOM 3Ha4eHWs1 YCTaHOBUBLLErocsh HOMM-
HanbHoro noTpebnsiemoro Toka ucneiTyemoro TC (cM. npu-
noxenve A, pasgen A.3)
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OkoH4YaHue mabnuusi 4

Xapakrepuctuka Ul TpeboBaHue

MukoBoe 3Ha4YeHWe Harpy3o4Horo Toka (He TpebyeT- | MNUKOBOE 3HA4YEeHMEe Harpy304YHOro ToKa He AOMKHO GbiTb
Cs1 ONA UCMbITAHWMA Ha YCTOMYMBOCTb K U3MeHeHusiM | orpaHmyeHo Ul OgHako mMakcumarnbHOe MUKOBOE 3Hade-
HanpsXeHWs aNeKTPOonuTaHusl) Hue Toka U™ He gorxHo mpeBbiwaTte 1000 A ansa Hanpsbke-
HUA ceTn anekTponuTaHusa ot 250 go 600 B, 500 A —
HanpskeHus cetn oT 200 go 240 B 1 250 A — HanpsikeHust
cetn ot 100 go 120 B

[MonoXuTeneHbIN U OTpULATENbHbLIV BLIOPOC Hanps- Menee 5 % Ur
XeHusi Ha Bbixoge WIM npu cos3gaHvy NpoBanoB u
npepbiBaHUIA HANPsXXeHUs1 (CONPOTUBINEHNE Harpys-
kn 100 Owm)

Bpems HapacTaHws f, 1 NOHWXEHNA HanpsXeHws ff Ot 1 go 5 mMke
Ha Bbixoge WI (cm. pucyHku 1b) u 2) npu cosgaHum
NpOBanoB U MNpepbIBaHUIA HaNPsHKeHNs (COMPOTUB-
nexnve Harpyskm 100 Owm)

®a3oBLIV caBUr (NpY HEOBXOAMMOCTH) Ot 0° po 360°

[MorpewHoCTe YyCTaHOBKU a3kl MPOBanoB U npepsbi- Menee * 10°
BaHMA HanpsaXeHnsa OTHOCUTEIIbHO (ba3bl Hanpsxe-
HWUSI 3neKTponuTaHus

KoHTponb nepexopa Hanpskenusa VI vyepes Hynb +10°

BbixogHoe nonHoe conpotusneHne UM gomkHo GbiTb NpenMyLLECTBEHHO aKTUBHLIM. BbixogHoe nonHoe
conpoTtuenexune UM AomMKHO BbITb HUSKUM Aaxe B Te4eHUe CTyneHYaTbiX U3BMEeHEHWUIA HanpsbkeHnst (Hanpumep,
meHee 0,4 +0,25 Om).

MpumevaHwusn

1 Conpotuenenve Harpy3ku 100 Om, npumeHsieMoe NpU UCNbLITAHWAX reHepaTtopa, He A4oMkHO obnaaate gonon-
HUTENbHOW WHAYKTUBHOCTHIO.

2 [apanneneHo Harpy3ke WI, koTopbIi pereHepupyeT SHEpPruio, MoxeT ObiTb 4OOaBNEH BHEWHWUI PE3NCTOP.
HononHutenbHas Harpy3ka He OOMKHA OKa3blBaTb BMUSIHUE Ha pe3ynbratbhl UCNbITAHUN.

6.1.2 Bepudukayusa xapakrepuctuk Ul npoBanos U KpaTkoBpeMeHHbIX NpepbiBaHUNA

HanpskeHUs1

Onst o6ecrneyeHnsi BOCMPON3BOAMMOCTU Pe3yrnbTaToB UCTIbITAHWIA, NONYHYEHHBIX C IPUMEHEHUEM Pa3NUYHBIX
U, gomkHa nposoauTbes Bepudmrkauns xapakrepucTuk UI. Mpu Bepudmkaumm pykosoacTBYHOTCS NpuBeaeHHbI-
MW HUXe Npasunamu.

CpenHeksagpaTuyHble 3HadeHWs1 BbixogHoro HanpsbkeHus U, coctasnsowme 100 %, 80 %, 70 % u
40 % Uy, AonxHsl COOTBETCTBOBATL NPOLEHTHLIM 3HAa4YEHUAM BbIGPaHHOTO HOMUHANBHOrO HanpsbkeHua (220, 230,
120Bu T g.).

OTKNoHeHWs cpefHeKkBagpaTUYHbIX 3HaUYeHWIA BeIxoaHOro HanpsixkeHus UM, coctaenawowmx 100 %, 80 %,
70 % 1 40 % Uy npu namepeHnmn 6e3 Harpysku He A0MKHbI NpeBbiwaTth £ 5 % 3Ha4YeHUs OCTaTOYHOro Hanpshke-
HWS.

3aByCUMMOCTb HanpsbkeHus Ha Bbixoge VI oT naMeHeHUst Harpysku criedyet npoBepsiTb NPy HOMUHANLHOM
Harpy3o4HoM TOKe ANA KaX4oro sHa4eHUs BbIXOAHOro HanpsikeHus. MNpu 3ToM OTKNOHEHWUS He A0MKHbI NpeBbl-
watb 5 % Uy npu BeixogHoM HanpsikeHun 100 %, 80 %, 70 % 1 40 % Ur.

Ons BeixogHoro HanpsbkeHust 80 % Uy BbilenpuBedeHHble TpeboBaHUs JOMKHbI NMPOBEPSATLCS TONBKO AN
anntenbHocT go 5 c. Anga BeixogHoro HanpskeHust 70 % U v 40 % Uy BbiwenpueedeHHble TpeboBaHNUS AOMKHBI
NpoBepPATLCH TONLKO ANA ANUTEeNbLHOCTU A0 3 C.

Ecrnn Heobxogumo NpoBepuTb MUKOBbLINA Harpy3ouHblid Tok, UM nepekntovatoT oT 0 % Ao 100 % BbiXxoaHoro
HanpsKeHWsi NPU UCMONBL3OBAHUK HArpy3KK, COCTOSILLLEN N3 COOTBETCTBYHOLLErO BhINPAMUTENS C HE3aPSPKEHHLIM
KoHAeHcaTopoM eMKocTbio 1700 MKP Ha CTOpoHE MOCTOsAAHHOTO Toka. McnbiTaHne NpoBoasaT npu hasoBoMm yrie
90° n 270°. Cxema UsMepeHUsi xapakTepuUCTUK HarpysovHoro Toka M npmveedeHa Ha pucyHke A.1.
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Ecnu ponyckaetca npumeHeHue Ul co 3HaueHWeM Harpy3o4HOro ToKa, MeHbLUWUM, YEM YCTaHOBMEHO
HacTosiLuumM cTaHaapToM (HanpuMep, MeHee 500 A npu Hanpsbkenun 220—240 B), npexae Bcero Heobxognmo
n3MepuUTbL NUKOBOE 3HaveHWe noTtpebnsiemoro Toka UTC. Mpu nogade anektponutaHus ot UM namepsieMbli nmko-
Bblli NOTpebnsAemblii Tok AomkeH 6biTb MeHee 70 % nukoBoro Harpy3ouHoro Toka Ul kak ykasaHo B npusioxe-
HuM A. MNukoBbI NoTpebnaemebiii Tok UTC gomkeH BbITb U3MepeH Kak npy nepeoHayanbHOM BKITIOYEHUU, Tak
nocre NATUCEKYHOHOTO BLIKIMIOYEHNS C UCToNb3oBaHWEM NpoLiedypbl, ONCaHHON B NpunoxerHun A, pasgen A.3.

KoMmMmyTaumMoHHble xapaktepucTuku U gomkHbl BbiTe M3MepeHbl npu Harpy3ke 100 OM ¢ cooTBETCTBYIO-
e paccenBaeMo MOLLHOCTbIO.

MpwumedyaHwne— Harpyska conpotuenenmem 100 Om, npumeHsiemas npu wucnbitanmax WML, He pgonxHa
obnagatb AOMONHUTENBHON WHAYKTUBHOCTBIO.

Bpems HapacTaHWs M yMeHbLUEHWS, @ TakKe NONOXUTENbHbIA M 0TpULLAaTENbHbIA BEIOPOCHI BLIXOAHOIO Har-
pskeHua U aonkHbl 6Tk onpeaeneHsl npu dpasosbix casurax 90° 1 270° Npu NepekToYeHNAX HanpPsKeHNs
o1 0 % Ur 0o 100 % Uy, o1 100 % Ut go 80 % Uy, o1 100 % U o 70 % Uy, o1 100 % Uy ao 40% Uy v ot
100 % U7 p00 % Ur-

MpoBepka drazoBbIX cABUroB NposoguTcs ot 0° Ao 360° AN AeBATU 3HaYeHWA ha3oBoro casura npu nepe-
KntoueHun BoixogHoro HanpsikeHust UM ot 0 % Uy oo 100 % Ur v ot 100 % Uy po 0 % Ut MNposepka Tawke
nposoguTcs Ans chasobiX casuros 90° 1 180° npu nepeknoveHun BbixogHoro HarpsikeHust UM ot 100 % Ut ao
80 % Uy, o180 % Urao 100 % Uy, o1 100 % Ut a0 70 % Uy, o170 % Uy Ao 100 % Uy, a Takxke ot 100 % Ur ao
40 % Urnot40% Urpo100% Ur.

PekomeHayeTca NpoBOAUTL NOBTOPHYO Kannbposky UM Yepes onpedeneHHbIe Nepuoasl B COOTBETCTBUM C
npuaHaHHoI cMcTeMoli obecneqeHns kKa4yecTea.

6.2 UcToYHUK 3neKTponuTaHus

YacToTa ncnbitaTenbHOro HanpsikeHUs ormKHa HaxoauTees B Npedenax + 2 % HOMUHanbHOR YacToTel ceTu
QNeKTponuUTaHnA.

7 UcnbiTaTenbHas ycTaHOBKa

WcnbiTaHne gomkHo nposoanTees ¢ UTC, nogkntodeHHbIM K U ¢ nomolLbio kKabenst 3nekTponuTaHisa MUHN-
ManbHOW ANWHBI, ycTaHoBNeHHOW narotosutenem UTC. Ecnv anvHa kabens He yctaHoBIEHa, NPUMEHSAIOT BO3-
MOXXHO Boree KopoTKuiA, NoaxoasALLMIA aAnsa npuMmeHeHus UTC.

UcnbiTaTenbHasa ycTaHoBKa AN TpeX BUAOB BO3AEACTBUA, MpMBEAEHHBLIX B HACTOSILLEM cTaHAaapTe,
JofmkHa oBecneunsaTth:

-NpoBanbl HaNPsPKEHUS ANeKTponUTaHus!;

- KpaTKOBpEeMeHHbIe MpepbiBaHUs HanpsKeHUs1 3NeKTponuTaHus;

- U3MEHEHWA HaMNPSKEHUSA SNEKTPONUTAHUS OT HOMUHAIBLHOTO 0 U3MEHSIEMOTO HanpshKeHWUs (A0NONHU-
TenbHoe ucnbiTaHue).

MprMepbl UCNbITaTeNbHBIX YCTAHOBOK NpuBeAeHbI B npunoxeHun C.

Cxema reHepaumv NpoBanos, KpaTKOBPEMEHHBIX NPepbIBAHWA U U3MEHEHWI HanpsbkKeHUs ¢ UCNoNb3oBa-
HWeM reHepaTtopa ¢ BHyTpEeHHUM nepekioyeHeM nokasaHa Ha pucyHke C.1a. Cxema ¢ Ucnonb3oBaHNeM reHepa-
TOpa 1 ycunuTens MoLWHOCTU nokasaHa Ha pucyHke C.16.

CxeMa reHepaumun NposasioB HanpsbkeHUN, KpaTKoBpeMeHHbIX NpepbiBaHUA U USMEHEHUIA HanpshkeHUsa ¢
ucnonb3oBaHWeM reHepaTopa U ycunutenst MoLHOCTM Ans TpexdasHoro obopyaoBaHus NpueedeHa Ha pucyH-
ke C.2a

8 MeToab! ucnbiTaHMM

WcnbiTaHns NpoBoAAT B COOTBETCTBUM C MITAHOM UCMbITAHUIA, KOTOPbIA AOMMKEH OTpaXaTb peanbHble YCro-
BuUs npumMeHeHus TC. MoxeT noTpeboBaTtbcs NpeasapuUTenbHbIA aHanus aAnsi onpeaeneHns koHdurypauum UTC,
obecneuuBaroLLet BOCNpousseaeH1e peanbHbIX YCITOBUIA.

B npoTokone ucnbiTaHWi 4omkHbI BbITb YKa3aHbl U OnucaHbl PoBeAeHHbIE UCMbITaHUS.

PekomeHayeTca, 4Tobbl B NflaHe UCMbITaHUIA Bbln OTPaXeHbI:

-o06o3HaveHne TC;

- CBeAEHWA O BO3MOXHbIX coeAnHeHUsX (pasbemax, Knemmax v T. 4.) U COOTBETCTBYIOLWMX Kabensix u
nepudepuiiHbIX YyCTpoUCTBax;
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- CBeeHMWs1 0 BXOQHOM NopTe anekTtponutaHus TC;

- npeacTaBuTeNbHbIE PEeXMMbI PYHKLIMOHMPOBaHUA TC Npy UCMbITaHWSX;

- IPUMEHsIEMbIE U YCTaHOBMEHHbIE B TEXHWYECKUX AOKYMeHTax Ha TC kpuTepum kadecTsa pyHKLUMOHNpOBa-
HUS,

- onucaHue UCTbITaTeNbHON YCTaHOBKN.

Mpy OTCYTCTBMU UCTOUHUKOB CUrHanoB, obecneunsatoLLmx pyHKUMoHnpoBaHe UTC, gonyckaetcs 3ame-
HATb X MMUTATOPaMMU.

Mpv NpoBeaeHNN UCNBITAHUIA KOHTPONUPYIOT KavecTBo yHKUMoHUpoBaHUs UTC Bo BpeMs 1 nocre oKoH-
YaHus nogayu nomex. OGopydoBaHve, NCNosib3yemoe Npu NPOBEAEHUN KOHTPOMS, 4OSKHO BbITb CrIOCOBHO ycTa-
HOBUTL NtoGble U3MEHEHWS PeXrMa 1 XapakTepucTuk dyHKUMoHMpoBaHus TC. Mocne 3aBepLueHWs Kaxkaoii rpyn-
Mbl UCMbITAHWIA criegyeT NPOBOAWTL MPOBEPKY YHKLMOHANBHBIX XapakTepncTuk UTC.

8.1 YcnoBusa ucnbiTaHMi B UcnbiTaTenbHON naboparopun

8.1.1 Knumaruyeckue ycrnosus

Ecnu nHoe He ycTaHOBNEHO TEXHUYECKM KOMUTETaMK, OTBETCTBEHHLIMI 33 pa3paboTKy cTaHgapTos Ha TC,
KnMaTU4ecKue yCrioBrs Npu UCNbITaHUAX JOSDKHLI COOTBETCTBOBATL YCNOBUSIM, YCTAHOBMEHHbLIM U3rOTOBUTENSI-
mn UTC n nensiTatensHoro o6opyaosaHus.

McnblTaHnsa He NPOBOASAT, ECN YPOBEHb OTHOCUTENIbHON BNaXXHOCTU Bbl3blBAET KOHAEHCALMIO Bnarn Ha
NTC unu neneitatensHoM oGopyaoBaHuu.

8.1.2 dnekTpoMarHuTHas o6cTaHOBKa

OnekTpomarHuTHas ob6cTaHoBKa B UcnblTaTeNbHON nabopaTtopum AomkHa BbITk Takoi, UTobbl 0becneuuntsb
npaBuibHoe yHKUoHpoBaHWe UTC 1 oTcyTCTBNE BAUSIHUSA Ha pe3ynbTaThbl UCMbITAHWUA.

lNpu ucnbimanusix TC HenocpedcmeeHHO NMOGKITIOYaeMbIX K HUSKO80JIbMHbLIM 3/IeKMPUYeCKUM ce-
msm o6uje20 Ha3HavYeHUsl, TPUMEHSTIOM HanpshKeHue snekmponumanus 220 BY,

8.2 NpoBeaeHue UcnbITaHUR

Bo Bpems npoBeaeHWs UCTbITaHWA cnedyeT KOHTPONMPOBAaTL HAaNPsHKeHWe aNeKTponuTaHuA Ans ero nog-
AepxaHusi ¢ TOYHOCTbIH0 2 %.

8.2.1 MNpoBanbl U KpaTKOBpPeMeHHbIe NpepbiBaHUsT HaNpPsHKEeHUA

NTC gomnxkHo GbITb NoABEPrHyTO UCTILITAHWUSIM NpY NoAaye Ans Kaxaon BbiGpaHHON KOMGMHALLMK UCTbITa-
TEMbHOTO HarMPsKeHWA U ANUTENbHOCTU TpeX NpoBasios/ MpepbiBaHUA HANPSKEHUS! C UHTepBariaMmn He MeHee
10 ¢ (Mexay kaxxasiM ucnbiTatTenbHeIM Bo3gelcTeuem). CnegyeT UcnbITaThb KaXKayto NpeAcTaBNeHHY0 Ha UCTIbITa-
HWs1 KoHdurypauuo UTC.

MpoBanbl HANPSKEHUA SNEKTPONUTAHUS AOKHBI NPOUCXOAWTb MPY Nepexoae HanpshkeHusi Yepes Hysb 3a
UCKNoYeHeM cnyyaes, koraa B cTaHgapTax Ha TC KOHKpeTHOro Buaa ycTaHoBneH ha3oBbIi yron nposana Han-
psbkeHus, Bblbupaembli U3 paga: 45°, 90°, 135°, 180°, 225°, 270°, 315° B kaxgoit case.

Ona kpaTkoBpeMeHHbIX NpepblBaHUIA HANPsHKeHUs1 TEXHUYECKUM KOMUTETOM, paspabaTbiBarowym ctaHaap-
Tl Ha TC, gomkeH 6bITb ycTaHOBNEH a3oBblIii yron, obecneunsatoLuii HaMGoNbLYO BOCNPUUMUNBOCTL TC K
BO3/eVICTBUIO NpepbIBaHUA HanpskeHusi. Ecnv gaHHbIN ha3oBbIv Yron He YCTaHOBIEH, pekoMeHAyeTCs UCMOoNb-
3oBatb yron 0° ans ogHou 13 caa.

UcnbiTaHna oaHodasHbIX CUCTEM HA YCTOWYMBOCTL K MPpoBanam HanpsbkeHua npoeogat no 5.1. Mpu stom
NPOBOAAT OAHY CEPUIO UCTIBITAHWUIA.

UcnbitaHna TpexdasHbIX CUCTEM Ha YCTOWYUBOCTL K KpaTKOBPEMEHHBLIM NpepbiBaHUAM HaNpsHKeHWs NPOBO-
AaT no 5.1 B Tpex hasax oAHOBPEMEHHO.

UcnbitaHua TpexdasHblX CUCTeM ¢ HeTpanbHLIM NPOBOAOM Ha YCTOMYMBOCTL K MpOBanaM HanpshkeHust
NPOBOAAT ANA KaXAoro HanpsxxeHus «dasa — HelTpanb» U «dasa — casa» o otaensHocTU no 5.1. Beero
NPOBOAAT WWECTb Pa3NUYHBLIX CEPUIA UCNbITAHUIA (CM. pUCYHOK 4b).

UcnbiTaHna TpexdasHbix cucteMm 6e3 HeWTpanbHOro Npoeoda Ha YCTOMUMBOCTL K NpoBasiam HarnpshkeHus
NPOBOAAT ANA KaXAOoro HanpseHus «dasa— dasa» no otaensHocTM No 5.1. Becero nposogar Tpu paznuy-
HbIX CePUU UCTIBLITAHWIA (CM. PUCYHOK 4b).

Mpumeyanune—[Ina TpexdasHbix CUCTEM BO BpEMsI NpoBarna HanpshkeHus «asa — aza» MoryT npon3onTm
M3MEHEHUS1 OQHOTO WNW ABYX APYMMX HanpPsKeHWUNA.

n B cootBeTcTBUM C HOMUHANBHBLIM Hanpsi>€eHNeM HU3KOBOJbTHbLIX 3NEKTPUYeCKNxX ceTen 06u.|,ero Ha3Ha4YeHnA.
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Ons UTC, nmetowmnx Gonee oaHoro ceteBoro kabens, kaxabii kabenb UCMbITbIBAOT OTAENBHO.

70 %
70 %

70 %,

A

a) UcnbiTaHus «dasa - HelTpanb»

(A) (B)

b) UcnbiTaHus «dasa - hasa»

MpumevaHusn

1 UcnbiTanus «tasza — HenTpanb» NPOBOAAT B KaXAon dase no oTAenbHOCTH.

2 NcnbiTanua «hasa — cdasza» NpoBOAAT B KaXKOOW nape das no oTaenbHOCTH.

3 Bapvantel (A) u (B) npeactaensioT npoean Hanpsikenust 70 % Ur. PekomeHayeTcst BapmaHT (A), HO Takke
ponyckaetcs (B).

PucyHok 4 — UcnbiTanma «dasa — HenTpanb» U «dasa — dasa» npu BO3AENCTBUM NPOBAroOB HaMNpsKeHusl
SMEKTPONUTaHWUs Ha TpexdasHble CUCTEMbI

8.2.2 UameHeHUs HanpsxeHUs (QononHUTenbLHoe Tpe6oBaHue)
NTC nenbIThbIBaOT Ha KaXXAOM YCTAHOBMEHHOM YPOBHE UCTILITATENLHOIO HANPshKEHUA Tpu pasa C UHTepBa-
nom 10 ¢ ans TunoBol koHdUrypauumn UTC.

9 OueHka pe3ynbTaTtoB UCMbITaHUX

PesynbraTbl UCMbITAHUA AOMKHBI BbITb KnaccuduumpoBaHbl UCXogs U3 MpekpalleHUs BbiNOHEeHUs
byHKUMA UNK yxydweHus KadectBa pyHKUMOHUpoBaHus UTC B cpaBHEHUU C YCTaHOBMEHHBLIM YPOBHEM
dYHKLMOHWPOBaHWS, oripeAeneHHbIM U3rotTosuTenem TC unm sakazuvkom UCTIbITAHUIA MU COrfIacoBaHHLIM MEXAY
nsroToBuTenem 1 noneaosatenem TC.

PekomeHgyeTtcs cnegytoLlas knaccudmkaumna Kputepues kadecTsa pyHKUMOHUMpoBaHMa TC npu ucnbiTa-
HUSIX Ha MOMEXOYCTOMUUBOCTb:

A — HopmaneHoe dyHKUMoHUpoBaHWe TC B COOTBETCTBUM € TpeboBaHUSIMU, YCTAHOBNEHHBIMUA U3roTOBUTE-
neM, 3aKa3ymkoM UCTbITaHUA N Nonb3oBaTeneM;

B — BpemeHHoe npekpallieHne BbINoSHEHWUS (DYHKLMM UNK yXyAwleHne KadecTBa pyHKUMOHUpoBaHus TC,
KOTOpble UcHesatoT Nocre npekpaLleHs noMexu U He TpebyloT BMelLaTensCTBa onepaTopa AJ1sl BOCCTaHOBNEHUS
paboTocnocobHoCTY,

C — BpemMeHHoe npekpaLleHue BbINonHeHUs PYHKLMKU Unu yxyalleHue kadectsa pyHKLMOHUpoBaHWA TC,
BOCCTaHOBIEH/e KOTOpbIX TpebyeT BMeLLaTeNbCTBa oneparopa;

D — nipexpalleHne BbIMonHeHWs yHKUMW UK yXyalueHne kadecTBa pyHKUMoHMpoBaHus TC, KoTopble He
MOTyT ObITb BOCCTaHOB/IEHbI U3-3a NoBpexaeHUst TC (KOMNOHEHTOB) UK NpOrpaMMHOro obecrneyeHnst Unu noTe-
pY AaHHbBIX.

B AokyMeHTax U3roToBUTENs MOryT BbITh YkasaHbl HapyLLeHust pyHKLMOHUpoBaHusi TC npy Bo3aencTeum
MoMeX, KOTOpble paccMaTpUBalOTCA Kak He3HauYUTENbHbIE U AOMYCTUMBIE.

HacToswasn knaccudwvkaums MoxeT B6bITb MCMONb30BaHa B KAYECTBE PYKOBOACTBA MPU YCTAaHOBNEHWUMN KpU-
Tepues kayecTsa yHKUMOHUPpoBaHUst TC Npu UCNbITAHUSIX HA YCTONYMBOCTL K BO3AEMCTBUIO NPOBArioB, KpaTKOB-
PEMEHHBIX NPepbIBaHUA U U3MEHEHWI HanPsHKeHWs 3NeKTPONUTaHUs TEXHUYECKUMI KOMUTETaMM MO CTaHAapTU-
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3aLMK, OTBETCTBEHHBLIMM 3a pa3paboTky 06LLMX CTaHAapToB, cTaHAapToB Ha rpynnbl TC n TC KoHKpeTHOro BUAa,
aTakke B KA4eCTBE OCHOBbI Af151 COrnaLleHnin Mexay U3roTOBUTENSAMU 1 NOMb30BaTENSAMU, KAacatoLLUMXCs KpuTe-
preB kavecTBa (hYHKLMOHUPOBAHNA (HAanpUMEp, B Crydasix OTCYTCTBUSI COOTBETCTBYHOLLMNX OBLLMX CTaHOapTOB,
cTaHgapToB Ha rpynnbl TC nnu TC KoHKpeTHoro Buaa).

MpumedaHune— Kputepum kauecTBa OYHKUMOHUPOBAHUS MOTYT ObITb PA3NWYHbIMKU AN UCTIbITAHUA MpU
BO34ENCTBMMN MNPOBaNioB M KPAaTKOBPEMEHHbLIX MPepbiBaHUIA HANPSDKEHUS, @ Takke W3MEHEHWI HanpshkeHusl, ecnu
npoBeaeHne JOMNONMHNTENbHLIX WCMbITAHUIA JAHHOTO BMAa SBNSETCH HeoOXoauMbIM.

10 MpoTokon ucnbiTaHNn

MpoTokon ncnbITaHWi AOMKEH BKMoYaTh B cebsi BClo MHdopMauumto, Heobxoaumyto Anst BOCponssegeHUs
WCMNbITaHWIA.

B yacTHOCTW, B MPOTOKONNE YKa3bIBaOT:

- MYHKTbI, NEpeYnCreHHble B MNaHe UCMbITaHui B COOTBETCTBWK C pa3fenom 8;

- naentndpukaumio UTC n nroboro ceazaHHOro ¢ HUM 06opyaoBaHUs], HANPYMEP MapKy U3roTOBUTENS, TUM
TC, cepuitHbIi HOMeEp;

- naeHTnnKaLmIo cpeacTB UCMbITaHUA, Hanpumep habpruHoe Knenmo, TUN NPOAYKLMUN, CEPUAHBIA HOMED;

- cneumanbHble YCIOBUS, B KOTOPLIX MPOBOAMIIOCE UCTLITAHWE, HANPUMEDP, MPUMEHEHWE 3KpaHWPOBaHHOM
Kamepbl;

- cneunduyeckue ycrnosms, HeobxoaMmble At IPOBEAEHUS UCTIbITAHWUIA;

- YpoBeHb (OYHKLMOHWPOBAHWS, OnpeaeneHHbI U3roToBUTENeM, 3aKa34ynkoM U Nonb3oBaTenem;

- KpUTEPUWIA KavecTBa PYHKLUOHUPOBAHMWS MPU UCTIBITAHMSIX HA MOMEXOYCTONYUMBOCTb, YCTAHOBIEHHbIN B
obLwux ctaHgapTax, ctaHgapTtax Ha rpynnel TC n TC koHKpeTHoro BUAa;

- Ntobble nameHeHust pyHKUnoHpoBannsa MTC, Habniogaembie BO BpeMsi UMW NOcre BO3AENCTBUS 3MEKTPo-
MarHUTHOM MOMEXW, W ANUTENbHOCTb 3TUX U3MEHEHIA;

- 3aKMoUEHe O COOTBETCTBUW UNn HecooTBeTCTBUM UTC TpeboBaHNsIM yCTOMYMBOCTU K 3N1EKTPOMArHUTHON
nomexe (Ha OCHOBE KpUTepusi KavyecTBa (OyHKLIMOHUPOBAaHNWS, YCTaHOBEHHOTO B 06LMX cTaHgapTax, cTaHgapTax
Ha rpynnbl TC 1 TC KOHKpeTHOro B1Aa U COrIacoBaHHOMO U3roToBUTENEM W Nofib3oBaTenem);

- nobble cneupansHble YCNoBWS 3KCnyaTauum, Hanpumep, OTHOCSLLMECS K AniMHaM Unn Tunam kabenerd,
3KPaAHWPOBAHWIO UMK 3a3eMIIeHWI0, NN ycrnoBusiM cyHKunoHuposarus TC, Heobxogumble anst obecneveHust
cooTBeTcTBMS TC TpeboBaHUsIM YCTONYMBOCTU K 3NIEKTPOMAarHUTHON MOMeEXe.
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Mpunoxenne A
(oba3aTenbHoe)

MosicHeHUA K cxeMe UCTIbITaHUN

A.1 MNukoBoe 3HavyeHne Harpy3ovHoro Toka Ul

MpymMep cxembl ANs U3MepeHusi MUKOBOIO 3HaYeHUs1 Harpy3o4Horo Toka UM npueegeH Ha pucyHke A.1. Ncnonb3o-
BaHWe BbINMPAMUTENBHOIO MOCTa AenaeT HeobsA3aTenbHbIM N3MEeHeHWe NONAPHOCTU BbINPSIMUTENSA ANl UCMbITAHWUNA
npu cazosom yrne 270° no cpaBHeHuto ¢ yrmnom 90°. BbinpamMuTens [OMKeH BblgepXMBaThb TOK, MO KpailHelh mepe
BABOe GOMbLUMIA NMMKOBOIO 3HAYEHUs1 HArPY304HOro Toka WIM, 4ToGbl 06ecneqnTb COOTBETCTBYIOWMI 3arac HageXHOCTH
OYHKLMOHUPOBAHWSA.

OnekTponutnyeckmin kongeHcatop 1700 mk® gomkeH umeTtb gonyck + 20 %. XKenatenbHo, 4TO6bI OH UMEN 3Ha-
yeHue HanpskeHna Ha 15 % — 20 % BbllIe MUKOBOTO 3HAYEHUSA HOMMHAMBHOTO HAMNPSHKEHUs1 B NUTAIOLLMX NPoBoAaXx,
T. . 400 B gnsa nutanus 220—240 B. OH Takke AomkeH BblaepXuMBaTb TOK, NPeBbIWAoWMIA N0 KparHel Mepe, BABoe
nvkosoe 3HaveHune Toka Ul ¢ Tem uTobbl obecneunTe HEOBX0aANMYI0 HaAEXHOCTb hyHKUMOHUPOBaHUA. KoHaeHcaTop
OOIMKEH UMETb MO BO3MOXHOCTU HU3KOE 3KBUBANEHTHOE nocnegoBaTenbHoe COnpoTMBNEHWE Kak Ha dacTtote 100 Mu,
Tak n 20 KU, He npeBblWatowee Ha obenx Yactotax 0,1 Om.

MockonbKy McnbiTaHMe AOMKHO ObiTb MPOBEAEHO C Pa3pskeHHbIM KoHAeHcaTopom 1700 mk®, cnegyeT napan-
nenbHO emy MoAcOeAMHUTL Pe3ucTop, MpUYEM WHTEPBanN BPEMEHW MeEXAy WCNbITAHWMSAMW OOMMKEH B HECKONBKO
pa3s npeBbiWaTtb NocTosiHHyo Bpemenn (RC). C pesuctopom conpotuenenHnem 10000 Om noctosiHHasa Bpemenn RC
JomkHa 6bITb 17 ¢, Tak YTO MeXay NCMbITaHUAMKU CNeayeT UCNonb3oBaTh nHTepsan ot 1,5 oo 2 muH. Korga xenarenbHbl
Bonee KOPOTKME MHTEPBAlbl BPEMEHU, CrefyeT NPUMEHATb HU3KOOMHbLIE PE3NCTOPLI, HaNpPUMepP CONPOTUBNEHNEM
100 Om.

TOKOCBEMHUK JOMKEH BblAEPXMBATb MONHLIM NUKOBLIM TOK UM B TeueHne ogHon veteepTn nepuoga 6e3 Hacbl-
eHuns.

WcnbiTanma crnedyeT NpoBoauTb nocpeactsom nepekntovenrns soixoga UM ot 0 % Ur go 100 % Ur npu dasosbix
ymax 90° n 270°, ¢ Tem 4T06bI 06eCneunTb N3MepeHne NMKOBOFO 3HAYEHUS Harpy304HOro Toka AnA obenx NnonspHoc-
Ten.

A.2 XapaKTep1CTUKN TOKOCBbEMHMKa Ana onpeaesneHms NMKOBbIX 3Ha4YeHUN TOKa

BeixogHoe HanpsxkeHvne npu Harpyske 500m . . . . . . .. He meHee 0,01 B/1 A;

MUKOBOE 3HAYEHME TOKA . .« + v v v v v e e e e e e e e e e e et He meHee 1000 A;

NOrpeLLUHOCTb U3MEPEHNSA NUKOBOTO 3HavyeHusi Toka . . . . .+ 10 % (gnuTenbHOCTb MMNynbca 3 mc);
cpegHeKksagpaTtuyYHOe 3HA4YeHMe ToKa . . . . . . . v . . . . He meHee 50 A;

MakcumanbHoe 3HadeHue [ X T. . . . . .. ... . ..... He meHee 10 A - ¢;

BPEMSI HAPACTAHUA/CMAAA . . . . . . . v i et e e e e e et He 6onee 500 Hc;

rpaHvua nonockl Nponyckanma Ha ypoeHe 3 gb . . . . . . . He 6onee 10 Iu;

BXOAHOE COMPOTMBIIEHME . . . . . . & v v it i e e e e e He 6onee 0,001 Om.

A.3 Tpe6oBaHMA K NMKOBOMY 3Ha4YeHuIo noTpebnaemoro toka UTC

Korga nukoBoe 3HadveHne Harpy3ouHoro Toka UIM CooTBeTCTBYeT YyCTaHOBNEHHOMY B HACTOSAILLEM CTaHAAPTE 3Hade-
Huo (Hanpumep, 500 A npu 220—240 B), HeT HeobxoguMOCTH W3MEPATbH NUKOBOE 3HaYyeHne noTpebnAaeMoro Toka
UTC.

Wl ¢ MeHbWWM NUKOBBLIM 3HAYEHMEM HArPy304HOIO TOKA AOMYCKAETCA NPUMEHSITb  NPU UCMILITAHWAX, €CNK
nvkoBoe 3HadeHve noTpebnsemoro Toka UTC MeHbwe, 4YeM NUKOBOe 3HadeHue Harpy3oqHoro Toka UM Cxema,
npvBedeHHasl Ha PUCYHke A.2, MOKa3biBaeT NpUMEp U3MEePEeHUs MNUKOBOro 3HauveHust notpebnaemoro toka UTC.

B cxeme wncrnone3ayeTcs TOT e CaMmblil TOKOCBEMHUK, YTO U B CXeMe, NPUBEOEHHOIW Ha pucyHke A.1.

MpoBogAT 4eTbipe UCMbITAHMA C U3MEPEHMEM MWKOBOTO 3HaYeHusa notpednaemoro toka UTC:

a) anekTponuTaHve BbIKMIOYEHO B TEYEHME HE MEHee 5 MUH; Mocne BKNIOYEHUS 3NEKTPONUTaHWs M3MepsiloT
NMKOBOE 3HaYeHne Toka npwu dhasosom yrre 90°;

b) noBTOpSAIIOT UCMBITAHME NO NepeqncneHnio a) npu hasosom yrme 270°%;

C) ANeKTpoNUTaHUE BKIIOYEHO B TEYEHUE He MeHee 1 MUH; BbIKMIOYAlOT ero Ha 5 ¢; NOCNe NOBTOPHOIO BKIMIOYEHUS]
3MNeKTPONMTAHUS U3MEPSIIOT NUKOBOE 3HaYeHue Toka npu cdasoeom yrne 90°%;

d) NOBTOPSAIOT UCMbITAHWE NO NepeyncrieHnto ¢) npu hasoeom yrne 270°.

NI ¢ yMEHDBLUEHHbIM MWKOBLIM 3HAYEHUEM HAarpy3o04HOro Toka MOXeT 6blTb MCNONb30BaH, €CMNW NPU UCTbLITAHUN
KoHKpeTHoro NTC ero namepeHHoe NnkoBoe 3Ha4eHue noTpednaemoro toka He npeeblwaeT 70 % NMKOBOrO 3Hade-
HUS Harpy3o4HOro TOKa ucnonssyemoro W

12
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K ocuunnorpacy

Lo 3

G — W npepbiBaHWii HanpsbkeHWs ¢ nepekntodeHwem npu 90° n 270°; T — TOKOCbEMHUK;, B — BbINPSMUTENBHbIA MOCT;
R — peauctop conpoTtueneHnem He Gonee 10000 Om 1 He meHee 100 Om; C — 3nNeKTPONUTUYECKUIA KOHAEHCATOp
emkocTbio 1700 mk® + 20 %

PucyHok A.1 — Cxema n3MepeHns NUKOBOTO 3HAYEHWs1 Harpy3o4Horo Toka W
KPaTKOBPEMEHHbIX NPepbiBaHWI HanpsiKeHUs

K ocuunnorpagy

G nuTC

G — Wl npepbiBaHuii HanpsbkeHus;; T — TOKOCbEMHUK

PucyHok A.2 — Cxema u3MepeHvst MUKOBOIo 3Ha4eHust notpebnsiemoro Toka UTC
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MpunoxeHne B
(cnpaBo4HoOe)

Knaccbl ANeKTpomMarH MUTHOW 06CTAHOBKMU

B cootBeTCcTBUM C [4] onpeaeneHbl criedylowme Knacchl 3nekKTpoMarHMTHOW 06CTaHOBKN:

- knacc 1.

JaHHbIN  KNacc NPUMEHSIETCS K SNeKTPOMarHMTHON OOCTAHOBKE B 3aLUMLLEHHBIX CUCTEMAX 3NEKTPOCHAbXeHus 1
XapaKTepusyeTcsl YPOBHSIMW  3NEKTPOMArHUTHOW COBMECTUMOCTM Goree HU3KMMW, YeM YPOBHMU 3MEKTPOMAarHUTHOW
COBMECTUMOCTM B CUCTEMax anekTpocHabxeHns obwero HasHaqeHusi. Knacc 1 anekTpomMarHMTHON 0B6CTaHOBKM COOT-
BeTCTBYeT npumeHeHnto TC, BOCNPUMMYMBLIX K MOMeEXam B NUTAIOLWLEN CeTU, HanpuMep KOHTPOSIbHO-U3MEpPUTENbHOIO
nabopartopHoro o6opyaoBaHusi, OTAENbHbIX CPEACTB YNPaBeHNsl TEXHONOMMHYECKUMM NPoLeccaMy U 3allnThbl, CPeAcTB
BbIYMCITUTENBHON TEXHUKM HEKOTOPLIX BUAOB U T. 4.

MprvmMmedaHune— Knacc 1 anekTpomMarHMTHON 06CTaHOBKM OObIMHO COOTBETCTBYET NpuMeHeHuto TC, koTopble
TpeObyloT 3aWwmThl OT NOMEX C NoMOoLLbID cucTeM BecnepeboriHoro nutanus (CBI1), hunbTpoB Unn yCTpoONCTB NogaBneHust
CETEBbIX NMOMEX.

- Knacc 2.

HaHHbill  knacc oBbIYHO NMPUMEHSIETCA K 3MeKTPOMarHMTHON OBGCTAaHOBKE B TOYkKax OOLWEro npucoeavHeHust u
TOYKax BHYTPEHHEro MpUCOedVHEeHUs Ansi MPOMBLIWIEHHbIX YCrnoBuN akcnnyataumm TC. YpOBHU 3NEKTPOMarHMTHOM
COBMECTUMOCTM JAHHOIO KIacca MAEHTUYHbI YPOBHSM Or1sl CUCTEM 3rekTpocHabxeHust obuiero HasHaveHus. [oaTomy
TC, npegHasHaveHHble Ansi NOAKOYEHNS K 3reKTPUYECKMM CeTsAM ODOLWEero HasHa4eHnsi, MOryT NPUMEHSTLCH B YCIo-
BUSIX JAHHOrO Kracca NpOMbILLITEHHON 3NEKTPOMarHUTHOW 0BCTaHOBKY;

- knacc 3.

HaHHbIN  KNacc 3NeKTpOMarHUTHOW OGCTAHOBKM MPUMEHSIETCSH TOSNBKO K TOYKAM BHYTPEHHEro NnpucoeauHeHusl B
NPOMbILNEHHbIX ycnoBusix akcrnyaTtauum TC. Knacc 3 anekTpomarHutHow o6CcTaHOBKM MMeeT Gornee BbICOKME YPOBHU
3MNEeKTPOMArHUTHOW COBMECTMMOCTH, YEM YPOBHU Arisl KNacca 2 B OTHOLWEHWMU 3MNEeKTPOMArHUTHBIX MOMEX HEKOTOPbIX
BUAOB. JrekTpoMarHutHasi o6cTaHoBka Jo/mkHa ObiTb OTHECEHa K knaccy 3 B criyyae, ecriv umeet MecTo nwboe n3
cneayowmx yCnoBui:

- NUTaHne GonblUel YacTh Harpy3ku OCYLLLECTBISIETCA udepe3 npeobpasosaTternu,

- Ucnonb3yeTcs anekTpoceapoyHoe obopyaoBaHue,

MMEIOT MECTO YacTble MyCKU anekTpoasurateneil 60nbWon MOLHOCTH,
MMEIOT MECTO pe3kne U3MEHEHUST HAarpy30K B 3MIEKTPUYECKUX CETSX.

MpumevaHnsa

1 Mpu DYHKLMOHMPOBaHUM HEKOTOPbLIX 06Pa3LIOB NPOMbILIEHHOrO 060PYA0BaHWS, HAaNpUMep AyroBbiX Nneyen u
MOLLUHBIX npeobpasoBaTeneit ¢ NMTaHneM OT OTAENbHOro dmaepa, 4acTo Co3alTes NOMEXU, MPEBbLILLAOWME YPOBHM,
COOTBETCTBYIOLWME Kraccy 3 (>kecTkasi 31ieKTpoMarHnTHasi 06cTaHoBKa). B Takmx cneumanbHbIX Cryyasix ypOBHU 3M1EKTPO-
MarHUTHOW COBMECTMMOCTM [OJBKHbI OblTh COrnacoBaHbl.

2 Knacc anekTpoMarHuTHoW oBCTaHOBKM A1 HOBLIX MPOMBILWIEHHbIX NPeanpuATAR UKW MOOEPHU3ALMKN CyLLe-
CTBYIOLLMX HE MOXET ObiTb ONpeeneH 3apaHee U JOITKEH YyUUTbIBATbL XapaKTepUCTUKN NpruMeHsiemblix TC U TexHonoru-
Yeckux MpOoLECCoB.
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Mpunoxenne C
(cnpaBo4Hoe)

UcnbiTaTenbHoe OGOPYAOBaHMe

C.1Mpumepbl U n ncnbiTaTenbHbIX yCTaHOBOK

MNpumepbl cxem AN ummMTauuM CETeBOro SNEeKTPONUTaHus npepcTaeneHsl Ha pucyHkax C.1a u C.1b. [Onsa toro
4yTOGbl MpoBepuUTb hyHKUMOHMpoBaHUe WTC B onpeaeneHHbIX yCroBUsiX, MNpPepbiBaHUsI U U3MEHEHUsI HaMpsKeHns
CO37al0TCH C UCMOMNb30BaHMEM ABYX TPAHCHOPMATOPOB C pErynMpyeMbiM  BbIXOAHLIM HarpspKeHUEM.

MpoBanbl 1 NPepbIBaHNA HANPSKEHUA UMUTUPYIOT NONEPEMEHHON KOMMyTaumelt nepeknodatenein 1 n 2. 3tu
NepekKnoYaTeny HUKOTAA He 3aMbIKaloTCA B O4HO W TO K& BPEMs; NMPU 3TOM A0NYCKAETCA HaxXOXAEHWE ABYX Nepekniova-
Tenewn B OTKPbITOM cocTosiHum He Gonee 100 mkc. [onkHa GbiTb NpegycMoTpeHa BO3MOXHOCTb BKIIOHATL U OTKNOYaTb
nepeknioYaTeny npy pasHbix 3Ha4eHusax gasoporo yrna. CoBpeMeHHbIe NMoNnynpoBOgHNKOBLIE NPUGOPEI COOTBETCTBYIOT
3TMM TpeboBaHWAM, TOrga Kak TMPUCTOPbI U TPUAKChl, UCMOSb3yEMbIE paHee, MOTyT OTKPbIBATbCSl TONbKO BO Bpems
nepexoga HanpskeHus1 Yepes HyMb.

BeixogHoe HanpskeHue perynupyembix TpaHCOPMaTOPOB MOXET M3MEHATLCS BPYYHYIO MNW aBTOMATUYECKA C
NoMOLLBLIO anekTpoaeuratens. JJonyckaerca Talke MCMoNb3oBaHME PErynupyemoro asToTpaHcdopmaropa.

BmecTo perynupyemblX TpaHCOpMaTOpOB U NepexnioyaTenei MoryT UCMONb30BaTbCsl reHepaTopbl FAPMOHUYEC-
KMX CUIHamnoB 1 yCunutenu MowHocTn (cMm. pucyHok C.1b). [laHHas cxema no3Bonser Takke npoBoauTb ucnbitaHusa TC
npv U3MEHEHUN YacToTbl M FAPMOHUYECKOIO COCTAaBa HAMPSDHKEHUS 3MNEeKTpOonuUTaHus.
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Ocuunnorpad

__________________ ]
Ir Perynupyembiii |
| TpaHcgopmartop |
N | |
DasHbIi H \C |
O—
nposoA I MepeknioyaTens 1 I
|
| |
Cetb
ANeKTPONUTaHUA I . ?:en > I
Krnovarenb
| P | nTC
I Perynupyembiii I
HeiitpanbHbiii | TpaccopmaTop 2 |
nposog ©O— i
|
|

I I

Mepexniouatenu 1, 2 KOMMYTUPYIOTCA NONEPEMEHHO

a) Cxema uCnbITaHUiA C UCMONE30BaHWEM peryrnpyeMbix TpaHCOpMaTopoR

1 Nepeknoyarenen

dasHbIin | YcTpoicTBo
npoeog o— ynpasneHus

|
|
|
I |
Cetb | - I
anektponutanus | |
| WcnblTatenb-
I b1 Yeunutenb |
I reHepaTop MoLHocTH I
| — |
I |
HeitpanbHbiii | I
nposog | |
I |
e __ _

b) Cxema ucnbITaHUi ¢ UCMONL30BAHMEM YCUITUTENS MOLLHOCTH

uTC

Ocuunnorpadg

Pucyrok C.1 — CxemMbl yCTaHOBOK AMSsl UCMbITAHUI NPV BO34EWCTBUKN NPOBAros,
KPaTKOBPEMEHHbIX MPEepbLIBAHNA U M3MEHEHWUIA HaMPSLKEeHUs1 anekTponutanusi, nuct 1
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®a3a o No—

Mepexniovaterns 1

No—
80 %
No—4
70 % |
CeTb No ~o— I
al 409
3NEeKTPONUTaHNs % Mepekniouartens 2 i UTC Ocuunnorpad
Heitrpans Tpancopmatop I
(unm chaza i
ANS UCnBITaHWM |
¢hasa-thasa) !

Mepekmoyatenu 1, 2 KOMMYTUPYIOTCSl NONEPeMEHHO

¢) Cxema ucnbiTaHWin ¢ Mcnonb3oBaHMeM TpaHcopmaTopa ¢ OTBOAAMM U Nepeknioyarenei

Pucynok C.1, nuct 2

B - I
|
YctpoiicTBO
®asa O—t— | ynpaenenus l
I
|
J ! |
CeTb - | I
3NeKTPONUTaHNA Ucenbitarens- TpexdasHbIi I
HbIi yeunutens | UTC Ocuunnorpacg
reHeparop MOLLIHOCTH |
- I
I
I
HerTpanb Omjm— |
I
_____________________ 1

Pucyrok C.2 — Cxema yCTaHOBKM Af1s1 UCTIbITaHWI TpexdasHbIX CUCTEM Npy BO3AENCTBUM NPOBAaros,
KPaTKOBPEMEHHbIX NPepbIBaHUM Y U3MEHEeHUI HanpsiKeHWs 3NeKTponuTaHms
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Mpunoxenne QA

(cnpaBo4HoOe€)

CBefgeHus o cOOTBETCTBUU MeXrocygapcTtBeHHbIX CTaHAAapPTOB
CCbU104YHBIM MeXAOyHapoAHbIM CTaHAapTaM

Ta6nuuya OAA

TEXHW4YeCckn cnoeapb. [Naea 161. AnekTpomar-
HUTHasd COBMECTUMOCTb

OB0o3Ha4YeHNe N HaUMEHOBaH1e CreneHb OB03Ha4YeHNe N HAMMEHOBaHME
MEeX/yHapOOHOro cTaHapTa cooTeert- MEXroCylapCTBEHHOrO CTaHaapTa
cTBUA
IEC 60050-161:1990 MexgyHapogHbI 3MnekTpo- MOD MOCT 30372—95 CoBMECTUMOCTb TEXHUYECKUX

CpeacTB arneKTpoMarHMTHas. TepMuHbl U onpeae-
nexus

COOTBETCTBUA CTAHOAAPTOB:

- MOD — moancunumpoBaHHble CTaHOAAPThI.

MpumeyaHune— B HacToawemM cTaHgapTe NCNONb30BaHO CleayloLlee YCrnoBHOe 0603HaYeHne CTeneHm
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Bubnuorpacpun

OnekTpomarHntHasa coBmectumocTb (OMC). YacTb 4-14. MeTtodp! ncneiTaHuii M1 uamepe-
HUWA. McnbiTaHust Ha YCTOWYMBOCTb K KONeBGaHWAM HanpsikeHus

OneKTpoMarHMTHasi COBMeCTMMOCTb. PykOBOACTBO Mo paspaboTke nybnukaumii MOK B 06-
nacTu 3NeKTPOMarHUTHON COBMECTUMOCTU

OnekTpomarHmTHasi coBmectumocte (OMC).  YacTb 2-8. OnekTpomarHuTHasi 06CTaHOBKa.
MpoBanbl M KpPaTKOBPEMEHHbLIE MPEpLIBAHUS HanpshKeHWs B OBLLECTBEHHbLIX cucTeMax
3MEeKTPOCHabXeHMs C y4eToM cTaTucTuyeckol obpaboTku pesynsTaToB U3MepPEHUN.
3nekTpomarHutHass coBmecTumocTb (SMC). YacTb 2-2. 3OnektpomarHutHasi obctaHoBKa.
YPOBHM COBMECTUMOCTU Al HU3KOYACTOTHBIX KOHAYKTUBHBIX SMEKTPOMarHUMTHbIX NoMex WU
CUrHanoB B 06WECTBEHHBIX HU3KOBOSBTHBIX CUCTEMAX SHEpProcHabXeHus
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YOK 621.396/.397.001.4:006.354 MKC 33.100.20 MOD

KntoueBble crioBa: 3/1eKTPOMarHMTHasi COBMECTUMOCTb; TEXHUYECKME CPpeaCTBa; HU3KOBOSLTHLIE pacnpeaenuTens-
Hble 3NeKTpUYecKkne ceTu; yCTOIZ‘-WIBOCTb KnpoBaiam, KpaTKoBpeMeHHbIM NpepbiBaHUAM U UI3AMEHEHNAM HanpsxXe-
HWA 3NEKTPONMUTaHNA; TpeGOBaHVIFl; nenbiTaternbHoe O60pyﬂOBaHl/Ie; MeTOoAbl MCTIbITaHUIA
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