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MexayHapoaHbI cTaHAapT pa3paboTaH MexayHapoaoHOW 3MeKTPOTEXHUYECKON KOMUC-
cuen (IEC).

MepeBoAa C aHrMMICKOro s3bika (en).

OdomumanbHbIn 9K3EMNNAP MeXAyHapoaHOoro crtaHgapTta Haxoautca B degeparibHOM
MHPOPMALIMOHHOM (POHOE TEXHUYECKUX pernaMmeHToB U CTaH4apTOB.

CBefeHnsi 0O COOTBETCTBUMM MEXIoCyJapCTBEHHbIX CTaHOAPTOB CCbIMOYHbIM MeXayHa-
POAHbIM CTaH4apTaMm NpuBeAeHbl B AOMOMHUTENBbHOM npunoxexHun JA.

CrteneHb cooTBeTCTBUSA — naeHTu4dHas (IDT).

CtaHgapTt nogrotoBneH Ha ocHoBe npumeHeHna FTOCT P M3K 61038-2001

6 BBE[JEH BINEPBbIE

UHopmayus o esedeHuu 8 delicmeue (npekpaweHuu delicmeusi) Hacmosiwea2o cmaHdapma
nybnukyemcsi 8 ykazamersne «HauuoHanbHbie cmaHOapmeiy.

UHebopmayusi 06 u3MeHeHusix K Hacmosiwemy cmaHOapmy nybnukyemcsi 8 ykasamersne
«HauuoHanbHble cmaHOapmbl», @ MeKcm U3MeHEeHUU — 8 UHGhOPMaUUOHHbIX yKa3amernsx «Hauuo-
HanbHble cmaHdapmbi». B criydae nepecmompa unu ommeHbl Hacmosiweao cmaHOapma coomeem-
cmeyrowas uHgopmauyusi 6ydem orybriukoeaHa 8 UHOPMaUUOHHOM yKasamerne «HauyuoHarbHble
cmaHOapmai»

© CrangapTtuHdopm, 2013

B Poccuinckon degepauum HacTtosilmi cTaHOapT HE MOXET ObiTb MOMMHOCTbI UMK
4YaCTMYHO BOCMPOM3BEAEH, TUPaXMPOBaAH M pacrnpocTpaHeH B KadecTBe oduumanbHOro
nsgaHna 6e3 paspeweHna PefepanbHOro areHTCTBa MO TEXHUYECKOMY PEerynimpoBaHuiO U

MeTponornn
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MEXTOCYOAPCTBEHHbBIN CTAHOAPT

YyeT aneKTpoaHeprum
TAPUOUKALIMA U YNPABINEHUE HAPY3KOU
Ocobble TpeboBaHUA K NepeKnovaTensm rno BpeMeHu

Electricity metering. Tariff and load control. Particular requirements for time switches

[Jdata BBegeHus — 2013—01—01

1 O6nacTtb NnpUMeHeHuUs

HacToswwmn ctangapT pacnpocTpaHAeTCcsa Ha nepeknyaTenm ¢ pesepBoM paboThbl,
NnPMMeEHseMble BHYTPWU MOMELLEHUA AN YNpaBfieHUs No BPEMEHWU 3NEeKTPUYECKUMU Ha-
rpy3kamm, MHOroTapudgHbIMU CHYETHLIMM MEXaHM3MaMM U1 NoKasaTenaMm MakcMmyma B On-
peaeneHHble OHU UNKn Yacbkl (ganee — nepekniyartenn) B TedeHme roga, u yctaHaBnmBea-
eT TpeboBaHMA K TUNOBOMY UCMLITAHUIO® NepekntoyaTenen. B nepeknioyarenax MoryT uc-
NonNb30BaTbCA pPasHble NPUHLUMBI peanu3aunun, BKIto4as anekTpOHHbIE CXEMbI.

CTtaHgapT He pacnpocTpaHsieTca Ha nepeknt4yarenu, paboTatowme ¢ ANCTaHLUOH-
HbIM YNpaBfi€HNEM UM CUHXPOHN3NPYEMbIE PAANOYACTOTOMN.

HacTtosawmn ctaHgapT NpUMeHsieTca Ansa rnepekniyaTtenen ¢ aHanorosbiMmn umdep-
6natamu nnm undpoBbIM OTOBPaXKEHNEM:

- CUHXPOHHOrO TMNa;

- C Nbe30KBapLEeBbIMY Yacamu.

CTtangapT He ycTaHaBnuBaeT npasuna NpoBefeHUs NMPUEMOYHbIX UCMbITAHUA N UC-
NbiTAHUM HA COOTBETCTBME TEXHMYECKMM TpeboBaHuaM™*. OgHako B NPUIIOXeHn A npu-
BeAeH NpuMep BO3MOXXHbIX MPUEMOYHbIX UCMbITAHUA NepeknioyaTenen.

TpeboBaHMA K HAOEXHOCTU TaKKe He paccMaTpuBaloTCA B HaAcTosILEM cTaHaapTe,
Tak Kak OTCYTCTBYKOT METOAUKN NPOBeAEeHUNSA KpaTKOBPEMEHHbIX UCMbITAHUW, KOTOPblE CO-
rnmacoBbiBanucb 6bl C JOKYMEHTaMu No TUMOBbLIM UCMbITAHUAM AN NMPOBEPKN 3TOro Tpe-

boBaHug.

*Mog TMNOBLIM NCMbITAHMEM NOHUMAIOT KOHTPOJIbHbIE UCMNbITAaHUA, KpOME NMPUEMO-COATOYHbIX.

b Moa npnemMoyHbiMN NCNbITAHUAMU MOHNUMAIOT NMPUEMO-CAOATOYHbIE UCMbITAaHUA, NOA UCNbITa-
HNAMU Ha COOTBETCTBNE TEXHNYECKNM TpeGOBaHVIFlM — nepnognvyeckmne ncnblTaHUA.

U3pnaHue ocpuuymansHoe
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2 HopmaTtuBHbIE CCbINKU

[na npumeHeHMa HacTodAwero ctaHgapTa HeobXxoauMbl Crieaylowme  CCbifOYHbIE CTaH-
AapTbl. ONs OaTMpOBaHHbLIX CCbINOK MPUMEHSIOT TOMbKO YKa3aHHOE M3[4aHue CCbII0YHOro
cTaHpapTa.

ISO 2859-1:1989 Sampling procedures for inspection by attributes. Part 1: Sampling
plans indexed by acceptable quality level (AQL) for lot-by-lot inspection (CtaTtuctnyeckne me-
Toabl. [MNpouenypbl BbIGOPOYHOrO KOHTPOSS NO anbTepHaTMBHOMY NMpu3Haky. YacTtb 1. MNMnaHbl
BbIOOPOYHOrO KOHTPOSIA NocreaoBaTesibHbIX NAapTUA Ha OCHOBE NPUEMITIEMOrO YPOBHS KayecTBa
AQL)

IEC 60038:1983 IEC Standard voltages (HanpskeHnsa ctaHgapTHele no MOK)

IEC 60051-1:1997 Direct acting indicating analogue electrical measuring instruments and
their accessories. Part 1. Definitions and general requirements common to all parts ([Mpu6opsbl
aHanoroBble, ANEeKTPOn3MepUTenbHbIe, NOKasblBalLLme, NPSAMOro 4ENCTBUS U YaCTN K HAM.
Yactb 1. OnpeaeneHuns n oCHoBHble TpeboBaHUs, obLmMe Ans BCex YacTen)

IEC 60068-2-1:1974 Environmental testing — Part 2: Tests - Test A: Cold WcnbiTaHns Ha
BO34ENCTBUA BHELWWHUX dpakTopoB. YacTb 2. UcnbiTanus. UcnbitaHna A: Xonog

IEC 60068-2-2:1974 Environmental testing - Part 2: Tests — Test B: Dry heat (UcnbiTaHus
Ha BO34EeNCTBME BHELLHMX dhakTopoB. YacTb 2. VcnbiTaHms. UcnbiTaHne B: Cyxoe Tenno)

IEC 60068-2-6:1982 Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)
[UcnbiTaHusa Ha Bo3gencTBue BHELWHNX dhakTopoB. YacTb 2: VcnbiTaHna. cnbitanne Fc: Bnb-
paums (cumHycomaanbHas)]

IEC 60068-2-27:1987 Environmental testing — Part 2: Tests — Test Ea and guidance:
Shock (McnbiTaHusa Ha Bo3gencTBmne BHeLWHNX dpakTopoB. YacTb 2. McnbiTaHna. Yactb 2: Uc-
nbiTaHna. Mcneitanne Ea v pykoBoacTeo: Yaap)

IEC 60068-2-30:1982 Environmental testing — Part 2: Tests — Test Db: Damp heat, cyclic
(12 h + 12 h cycle) [AcnbiTaHus Ha BO3AENCTBUA BHELWWHNX bakTopoB. YacTb 2. VcnbiTaHus.
WcnbitaHne Db n pykoBoacTBo: BnaxHoe Tenno, unknuyeckoe (12+12-yacosomn Lnkn)]

IEC 60085:1984 Thermal evaluation and classification of electrical insulation (Cuctemsl
anekTpuyeckon nonauumn. OueHka HarpeBOCTOMKOCTU U Kraccudmkaums)

IEC 60269-3:1987 Low-voltage fuses — Part 3: Supplementary requirements for fuses for
use by unskilled persons (fuses mainly for household and similar applications) [[pegoxpaHuTte-
nn nnaekne HU3KOBOMbTHbIE. YacTb 3. [lononHuTenbHble TpeboBaHNA K NNaBKMM NpegoxpaHn-
TensMm, UCNomb3yeMbIM HEKBaNMMUUUPOBaHHLIM NepcoHarnoMm (rrnaBHbIM ob6pa3om, 6bITOBOro M

aHanorMyHoro HasHa4yeHus )|
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IEC 60335-1-1994 Safety of household and similar electrical appliances — Part 1. General
requirements  (Mpunbopbl  anekTpuyeckne ObITOBOTO M aHANOrMYyHOrO  Ha3HaYeHuS.
BesonacHocTb. Yactb 1. O6wue TpeboBaHns)

IEC 60529:1989 Degrees of protection provided by enclosures (IP code) [CTeneHu 3awu-
Tbl, 0becne4vnBaemble kopnycamu (Kog IP)]

IEC 60695-2-1:1980) Fire hazard testing. Part 2: Test methods. Glow-wire test and
guidance (McnbiTaHusa Ha noxapoonacHocTb. YacTb 2. MeToabl ncnoitannn. Pasgen 1. Ucnbl-
TaHWe packKaneHHOW NpoBOSIOKON U PYKOBOACTBO)

IEC 61000-4-2:1995 Electromagnetic compatibility (EMC) — Part 4: Testing and meas-
urement techniques — Section 2: Electrostatic discharge immunity test (3nektpomarHuTHas co-
BMeCTMMOCTb. YacTb 4. MeToamnkn ncnelTaHnn n namepeHnin. Pasgen 2. MicnoltaHne Ha HeBoOC-
NPUUMYMBOCTD K 3NEKTPOCTaTUYECKOMY paspsaay)

IEC 61000-4-3:1995 Electromagnetic compatibility (EMC) — Part 4: Testing and measure-
ment techniques — Section 3: Radiated, radio-frequency, electromagnetic field immunity test
(OnekTpomarHmMTHasi coBMectTMMocTb. Yactb 4. MeToauku ncnoiTaHnin n namepeHuin. Pasgen 3.
McnbiTaHne Ha HEBOCMPUMMYMBOCTL K BO3AENCTBUIO SNEKTPOMArHUTHOIO MNOMSA C U3NyYeHUem
Ha paguoyacToTax)

IEC 61000-4-4:1995 Electromagnetic compatibility (EMC) — Part 4-4. Testing and meas-
urement techniques. Electrical fast transient/burst immunity test (OnekTpomarHutHaa cosmec-
TUMOCTb. YacTb 4-4. MeToauKn ucnbiTaHUM N namepeHun. McnoltaHne Ha HEBOCNPUMMYMBOCTb
K 6bICTPbIM NepexodHbIM nNpoLeccamM n BCrreckam)

CISPR 22:1997 Conducted emission on telecom ports conducts pass/fail depending on
test methods (MHpopmaumoHHOe TexHonornyeckoe obopyaoBaHue. XapaKTepucTUKM pagmo-

nomex. Mpegensl 1 MeToabl U3AMEPEHUS)

3 TepMuHbI 1 onpeaeneHus

B HacTosiwem CTaHOapTe UCnosib3oBaHbl creayrwmne TepMnHbl C COOTBETCTBYHOLLIMMIK Onn-

penoeneHnamMmn.

3.1 OOwme TepMUHbI U onpepeneHus

3.1.1 nepekntoyartenb (switches): Ycrtponcteso, pabotatouwiee B macwrabe peanbHOro
BPEMEHN, KOTOPOE B COOTBETCTBUM C YCTAHOBIIEHHOW MPOrpaMmon MOXeT 06pa3oBbiBaTb,

npepbiBaTb UM USBMEHATb COCTOAHNE uenen B 3apaHee onpeaerneHHbie NPOMEeXyTKN BPEMEHN.
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3.1.2 nepeknioyaTenb CUHXpPOHHOro tuna (switch of synchronous type): MNepekntoya-

Tenb, UMELLNA B Ka4eCTBE CBOEN BpeMA3aaatoLen OCHOBbI HYacTOTYy CETMU.

3.1.3 nepekntoyaTenb ¢ Nbe3okBapueBbIMU Yacamum (the switch with pyezokvartsevy
hours): NepekntoyaTens, MMeEOLWWIN B KA4eCTBE CBOEN BpeMsa3afatoLLien OCHOBbI reHepaTop C

KBapLeBoWn cTabunmsaumen 4acToThl.

3.1.4 HoOMUHanbHOe HanpsXxeHue anekTponutanusa U,on, (rated voltage supply): 3Have-

HMe HanpPsKeHWsi ANeKTPONUTaHWs, Ha KOTOPOe CKOHCTPYMPOBAaH nepekntovaTenb.

3.1.5 HoMMHanbHaA YactoTa anekTponutanus f,,, (rated frequency supply): 3Ha4eHne

4acTOThbl AMEKTPONMTaHMS, HA KOTOPOEe CKOHCTPYMPOBAaH NepekntovaTensb.

3.2 PYyHKUMOHaNbHbIE 3NIEMEHTbI

3.2.1 yenb Kak ¢yHKumua BpemeHun (chain as time function): Yactb nepekntovarens, ko-

TOpasi UMeeT BbIX0Z, NPOMNOPLMOHarbHbLIN BPEMEHMW.

3.2.1.1 ownbka npu 3agaHnm BpemeHum (error at the task of time): PasHuua mexay Bpe-
MEHeM, YCTaHOBMEHHbIM Ha nepekntovartene, n akTM4eCcKUM BpEMEHEM NEPEKIIOYEHNS UMK, B
criydae nepekniyaTtens CUMHXPOHHOrO Tuna, pasHuua Mexay BpeMeHeM, YCTAHOBMEHHbIM Ha

nepekntoyaTene, n BpeMeHeM, onpeaeneHHbIM 4YacToToN CeTu.

3.2.1.2 To4yHOCTb X0Aa YacoB nepekntoyarens (accuracy of a course of hours of the
switch): YBenuueHue nnvn ymeHblUueHne OWnGKM Npu 3agaHnum BpeMeHU B Npeaenax ycraHoB-

NEHHOrO MPOMEXYTKa BPEMEHM.

3.2.1.3 pe3epB paboTbl (work reserve): MakcumarnbHbI NepUos BPpEMEHU, B TEYEHNE KO-
TOPOro HanpsiKeHMe ANEeKTPONMTaHUS MOXET OblTb NpepBaHo 6e3 BNUsHUS Ha HoOpMaribHOe

nporpaMmMupoBaHne n OyHKLUMOHNPOBaHNE BPeEMSI3adatoLLMX YacTel nepeknoyaTens.

3.2.1.4 Bpemsa BoccTaHOBNeHUA pe3epBa (time of restoration of a reserve): lNepuoa
BpeMeHU, HeobxoaMMbIN ANS BOCCTAHOBMEHMS NOSMTHOMO pe3epBa paboTbl C MOMEHTA, Korga pe-

3epB paboThbl ObIN NOMHOCTLIO UCYepnaH.

3.2.2 JOnemMeHTbl YCTAaHOBKU NOKa3saHU U BU3yarbHOWU MHAUKaULUU

3.2.2.1 uudepobnar (clock-face): AHanorosoe yCcTponcTBO Ans obrerdyeHmst yCTaHOBKU
N HabnaeHUsa 3a yCTaHOBKaMM NOKa3aHWi NepeknoYyaTens n ans sudyanbHoro otobpaxe-
HUA OTCYNTBIBAaEMOro BpemMeHu. Lincdepbnatel 0603Ha4aoT B COOTBETCTBMM C UX NEPUOAOM

BpaLlleHus (Hanpumep, CyToYHbIN undepbnat umeet nepuo BpaweHuns 1 cyT).
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3.2.2.2 pucnnen (display): CumBosibHO-UMdPoOBOE YCTPOMUCTBO AN obneryeHus ycra-
HOBKM W HabnogeHns 3a ycTaHOBKaMM NokasaHui nepekntoyartens u ans su3yasnbHOro oTo-

6pa>|<eHV|;| OTCYNTbIBAEMOIo BpeMmeHn " COCTOAHNA NepeKrntovYeHn4.

3.2.3 BbIxogHOM 3anemMeHT (element on an exit): AnemeHT, BKAOYaOLWNN OgHY UK
bonee uenen, KOTOpble YNPaBAKTCS B COOTBETCTBUM C MH(pOpMaUmnen, NnpeactaBnsatoLLemn

JYHKUMIO OT BPEMEHM.

3.2.3.1 uenb ynpaBneHusa Harpy3komn (chain of management of loading): YacTtb nepe-
KnioyaTtens, cogepallas KOHTaKTbl UKW UX SNEKTPOHHbIE 3KBUBASIEHTbI AN NePEKIoYeHNs

Harpy3okK BMecCcTe C 4YaCTtaMU, HenocpeancTtBeHHO npmesoadalinmMmm B ANENCTBUE KOHTAKTbI.

3.2.3.2 uenb ynpaBneHusa TapucpHoro c4eTHoro mexaHuama (chain of management
of the tariff calculating mechanism): YacTtb nepeknoyaTens, cogepxawas KOHTaKTbl UIN UxX
3MIEKTPOHHbIE SKBMBaNeHTbl AN NepeknioyYeHns Tapu@HbIX CHETHLIX MEXAHU3MOB BMeCTe C
YacTsaMW, HeNOCPeACTBEHHO NPUBOASLLMMU B ENCTBUE KOHTAKTHI.

3.2.3.3 uenb nokasaTtena makcumyma (chain of an indicator of a maximum): Yactb
nepekntovatens, cogepXxallas KOHTaKTbl UKW UX SNEKTPOHHbIE 3KBMBANeEHTbI AN nepeknio-
YeHUs nokasartenen MakCMMymMa BMecCTe C YacTAMU, HeNnocpenCTBEHHO NPUBOAALLMMA B

JEeNCTBME KOHTaKTbI.

3.2.3.4 HoOMuMHanbHoe pasmMmbikaemMoe HanpsikeHue U. (rated open-circuit voltage):

3HayeHne HanpsiKeHusi, Ha KOTOPOe CKOHCTPYMPOBAH BbIXOL4HOWM 3/IEMEHT.

3.2.3.5 HOMMHanbHbIN pa3MmbiKaeMbIn TOK I (rated open-circuit current ): 3HauyeHne
TOKa, Ha KOTOPOE CKOHCTPYMPOBaH BbIXOAHOW 3NIEMEHT M KOTOPbIN OH MOXET 3aMbikaTb,
NpPOBOANTb HEMPEPBLIBHO U pa3MblkaTb NMPU YCTAHOBIEHHbIX YCIOBUSAX.

3.2.3.6 MaKkcuManbHbIW CyMMapHbIN TOK I (Maximum total current): 3HavyeHune cym-
MapHOro TOKa, KOTOPbI BCE BbIXOAHbIE Llenu nepeknyaTensa MoryT NnpoBOAUTb HENPEPbLIBHO
B OOHO U TO € BPEMS MPU YCTAHOBIIEHHbIX YCINOBUSIX.

3.2.3.7 uumkn (cycle): [1BoiHOE N3MEHEHNE COCTOSAHMUA BbIXOQHOMO 3fIEMEHTA: 3aKpbITOE,
3a KOTopbIM criegyeT OTKpbITOe, U HA0OOoPOT.

3.3 MexaHu4yeckue anemMeHTbl

3.3.1 uokonb (socle): 3agHaa cTopoHa nepeknoyaTens, obbIYHO crnyXawasa onsa Kkpen-
NIEHMS KaK ero camoro, Tak 1 CTONKM UK SNEKTPOHHOM(bIX) NaHenu(nemn), BbIxogHoro(bix)
anemeHTa(oB), 3aXNMOB UNN 3aXXMMHOW NIaTbl N KOXYyXa.
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3.3.2 Kkoxyx (enclosure): Kpbllka Ha nepegHen CTOPOHe nepekntoyaTens, N3arotToBneH-
Hasg NGO LennKom M3 NPo3payHoro matepuana, NMbo U3 Henpo3payHoOro MaTtepmana c ok-
HOM WK OKHaMW, Yyepes KoTopoe(ble) MOXHO CHMMAaTb NokasaHua ¢ umudepobnarta n (unm)

aucnnes.
3.3.3 kopnyc (body): Lilokonb 1 KOXyX B KOMMMeEKTe.

3.3.4 pocTtynHasa Ansi NPUKOCHOBEHUA npoBoaslas yacTtb (conductive part available to
touch): YacTb, K KOTOPON MOXHO MPUKOCHYTBLCA CTAaHA4APTHbLIM UCTbITAaTENbHbLIM NanbLeM, KO-

roa nepekn4arternb YCTaHOBJIEH U TOTOB ONA 3KCnnyaTtauun.

3.3.53awWwmTHbIN 3a3emnalowmmn 3axum (protective earthing terminal): 3axxum, coegmHeH-
HbI C AOCTYMHBLIMW ANSA MPUKOCHOBEHWSI NPOBOASALLMMU YaCTAMW NepeknoyaTens B Lensx

©e3onacHoOCTMU.

3.3.6 3axumHas nnarta (tightening paument): letans n3 nsonsuMoHHOro Marepuvana, Ha

KOTOpOVI cocpenoTo4eHbl BCe 3aXMMbl nepeKkntyvaTtesnia unm 4actb U3 HUX.

3.3.7 KpbiwkKa 3axumoB (cover of clips): Kpbiwka, 3akpblBatoLlasa 3aXuMbl Nepeknoyarte-

NSt 1 0ObIYHO KOHLIbI BHELLHNX NPOBOAOB UIK Kabenen, NpUCcoeaAnHEHHbIX K 3aXKnmam.

3.3.8 Bo3aywHbIN 3a30p (air clearance): Kpatyanee pacctosiHue mexay AByMsi MPOBO-

AAlWlnMn 4actamMmm no BO3AyXxy.

3.3.9 anuHa nyTu ytedku (length of a way of leakage): Kpatyanwee pacctosiHue mexay
ABYMS NPOBOASALLMMU YacTAMM MO NOBEPXHOCTU U30NALUN.

3.4 Tvnbl n3onaummn

3.4.1 ocHoBHas nsonauma (basic insulation): M3onauma, npumeHsemas K HaxogsaLmnmcs
noa HanpsbkeHnemM vactam ansa obecnevyeHnss OCHOBHOWM 3aLLMUTblI OT NOPaXeHUsa anekTpude-

CKMUM TOKOM.

MpumeuaHne — OcHOBHadA usonduus He obsisaTenbHO BKKOYaeT B cebd n3onduuto, Ucnosb-
3yEeMYH0 UCKMOUUTENBHO ANs OYHKUMOHANbHbIX Lenen.

3.4.2 pononHuTenbHaa nsonauua (supplementary insulation): HesaBncumas nsonsaums,
npumeHaemMas B 4ONOSIHEHNE K OCHOBHOW M30n4uMn Ans Toro, 4tobbl obecneunTb 3alunTy oT
NnopaxxeHns 3N1IeKTPUYECKUM TOKOM B Crlydae oTkasda OCHOBHOW U30SSALNMN.

3.4.3 pBonHas usonauuma (double insulation): U3onauusa, Bkntovarowas B cebsa kak oc-
HOBHYO, TaK U AOMNOSTHUTENbHY U30NALUUIO.
3.4.4 ycuneHHas naonsauma (reinforced insulation): OgHa n3onaunoHHasa cuctema,

npuMeHeHHad K HaxogAaLnMmca noa HanpsaxXeHnem 4actdam, Kotopad obecneumBaeTt cTe-

NMeHb 3alWnTbl OT NOopaXXeHn4d 3INEKTPUHECKNM TOKOM, SKBUBAJTEHTHYIO ABOWHOW NU30MALUN.
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I'Ipwmeanme —TepMI/IH «n3ondaumnoHHad cnctemMma» He o3Ha4aeT, UTO n3ondauna AoJKHa
ObITb OQHOW OOHOPOAHOM YacTbio. OHa MOXET cofepkaTb HECKOJIbKO CITIOEB, KOTOPbIE HE MOTYT
ObITb UCMbITaHbI oTAesibHO B Ka4yecTBe LI,OI'IOJ'IHI/ITeJ'IbHOI7I I OCHOBHOWM n3onauunn.

3.4.5 nsonsauma noMeLLeHHOro B Kopnyc npuemMHuka knacca sawumThbl Il (isolation of the
receiver of a class Il of protection concluded in a casing): lNepeknto4atens B kopnyce 13 n3ons-
LMOHHOro MmaTepmana, B KOTOPOM 3aliuTa OT NOPaXeHMs ANEKTPUYECKMM TOKOM obecnednBa-
eTCS He TONbKO OCHOBHOWM U30NSAUuen, HO Takxke U AOMOMHUTENbHLIMU Mepamn 6e3onacHocTy,
TakMMW Kak ABOMHAA WS yCUNEHHasa n3onsaumnda. AT Mepbl He coaepXaT 3allnTHOro 3asemne-
HUA N HEe 3aBUCAT OT YCNOBUM YCTAHOBKM.

3.5 Bnuswowme BenNUYunHLI

3.5.1 Bnuswwana BenunuuHa (influence quantity): Jliobas BennunHa, obbIMHO BHELIHASA
No OTHOLLEHMUIO K NepekrntoyaTento, KoTopas MoOXeT okasaTb BrvsHWe Ha ero paboyve xapak-
TEPUCTUKMN.

3.5.2 HopmanbHble ycnoBusa (normal condition): CooTBETCTBYOLNA pag BNUSIOLWMX Be-
NMYUH N TEXHUYECKUX XapaKTEPUCTUK C HOPMarnbHbIMU 3HAaYEHUAMU, LOMYCKaeMbIMU OTKIOHe-
HUAMU U HOpMarbHbIMM 0BNacTaAMK, NO OTHOLLEHMIO K KOTOPbIM YCTaHaBnMBaloT paboyune xa-
PaKTEPUCTUKM.

3.5.3 nameHeHne nokaszaHMW BpPeMeHU, Bbi3blBaemMoe BINUAKOWENA BeNUYNHON
(change of indications of time, caused in the influencing size): PasHocTb Mexay norpeLHocTs-
MW NoKa3aHW BpeMEHM NepeknoyaTens, Korga Tonbko O4Ha BNUAIOLWAs BeNMYMHa NpuHUMaeT
nocnegoBaTenbHO ABa YCTAHOBMEHHbIX 3HAYEHWUS, OQHO M3 KOTOPbIX SABMASIETCA HOpMarnbHbIM
3Ha4YeHneM.

3.5.4 anekTpomarHuTHble nomexum (electromagnetic disturbance): HaBoanmblie nnu nany-
YaeMble ANEKTPOMarHUTHbIE BO3OENCTBUS, KOTOPbIE MOTYT BANATb Ha (PYHKUNOHAMbHbIE UN
METPOSIOrM4YeCcKNe XxapakTepmuCcTKM NepeknovaTens.

3.5.5 HopmanbHas Temnepartypa (normal temperature): Temnepartypa okpyxarLien

cpenbl, onpenendemMasd TEXHNYECKUMH Tpe6OBaHI/IF|MI/I Ana HopMarlibHbIX yCﬂOBMﬁ.

3.5.6 HoMuHanbHbIe paboyue ycnoBusa (rated operating conditions): COBOKYNHOCTb ycC-
TAHOBJIEHHbIX ANAaNa3oHOB A1 TEXHUYECKMX XapaKTEPUCTUK U YCTAHOBIEHHbIX pabo4ynx 0b-
nacten ons BNUSAIOLLMX BENNYMH, B Npedenax KoTopbiX N3MEHEeHNs Noka3aHun nnu paboyne
XapaKTepUCTMKN YCTAHOBMEHbI U ONpeaeneHsbl.

3.5.7 yctaHoBneHHas paboyana obnactb (specified operating range): ObnacTtb 3Ha4eHui

O[HOW BNMSAIOLLEN BENNYUHBI, KOTOpasi 06pasyeT YacTb HOMUHAaIbHbIX paboynx yCrnoBui.

3.5.8 npepenbHbIV anana3soH paboTsbl (limit range of operation): NpeaenbHble ycnosus,
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KOTOpble paboTaloLLmMii nepekntoYaTernb MOXET BblAepXMBaTb 6€3 NOBPeXaAeHMs 1 HapyLLEeHWs
CBOMX XapaKTepUCTUK Npu cobntoaeHnn B AanbHenwen pabote HOMUHanNbHbIX pabounx ycrno-

o

BUN.

3.5.9 ycnoBusa xpaHeHusi u TpaHcnopTupoBaHusa (storage and transportat conditions):
[MpenenbHble yCnoBusi, KOTOpPble HepaboTalLNA NepeknoyaTeNnb MOXET BblaepXknsaTtb 6e3
NOBPEXAEHNS U HAapYLLUEHNA CBOUX XapakTepUCTUK Npu cobniogeHnn B ganbHenwen paborte
HOMWHaIbHbIX pabo4mx yCroBui.

3.5.10 HopmanbHoe pabouyee nonoxeHue (normal working position): lNonoxeHue ne-

peKknyartend, onpeageneHHoe n3rotosntTeniem and Hopmaanoﬁ SKCMIyaTauunn.

3.6 UcnbiTaHusa

3.6.1 wmucnbiTaHme TMna (type test): MNpouenypa, cornacHo KOTOPOW NPOBOAAT CEPUIO UC-
NbITAHWA Ha OO4HOM nepekno4vaTene nnNn HebosnbLWOM Yucre nepeknyaTenen ogHOro U Toro
Xe Tuna, UMerLWwmnX NOeHTUYHbIE XapaKTePUCTUKKN, BblibpaHHbIE M3rOTOBUTENEM C Lienblo Npo-
BEPKW, OTBEYaeT N COOTBETCTBYIOLWUN TUM nepeknoyvatens BcemM TpeboBaHMAM HaCTOSALLEro

cTaHgapTa Ans nepeknyartenen gaHHoro Tuna.

4 TexHu4yeckue TpeboBaHUA

4.1 CtaHAapTHbIe 3HAYEeHUSA INEKTPUYECKUX BEJNIUYUH

4.1.1 HomuHanbHoe HanpsikeHue anekTtponutaHua (U,om)
CtaHpgapTHble 3HaveHus ansa Unom — 120 n 230 B B cootBeTcTBuM ¢ IEC 60038.
4.1.2 HomuHanbHaa 4actoTta anektponutaHua (f,om)

CtaHpapTHble 3HavYeHus ans from — 50 1 60 'y,

4.2 MexaHun4eckue TpeboBaHuA

McnbitaHne — no 5.2.

4.2.1 O6wue mMexaHM4eckue TpeboBaHUA

Mepekntovatenn OOMKHbI ObiTb paccyMTaHbl U CKOHCTPYMpPOBaHbl TakMm 06pasom,
4TOObI MOXHO ObINO n3bexaTb NOABNEHUSA KaKOM-NMMOO OnacHOCTM NpU HOpPMasnbHOM UC-
Nonb30oBaHUM, a B HOpMarsibHbIX YCIOBUSIX — ANa obecneyeHunst rmaBHbIM 0Opa3om:

- 6e30nacHOCTM NepcoHana oT NopPaXeHUs dNEeKTPUYECKUM TOKOM;
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- Be3onacHoCTM nepcoHana oT BO34eNCTBUS YpEe3MEPHOro NOBbILWEHUS TemnepaTypbl;

- NpoTMBONOXapHoOW 6e30NacHOCTK;

- 3aWmMTbl OT TBEPAbIX TEM, NbININ N BOAbI.

Bce 4vactn, noaBepraroimecs KoOppo3vn npu HOpMarbHOM pexume paboTbl, AOMKHbI
ObITb 3(PeKTUBHO 3alunLLeHbl. JTloboe 3almnTHOE NOKPbITUE HE OOSMKHO noaBepraTbCca onac-
HOCTU MOBpeXaeHust Npu obbIMHOM obpalleHun unu BpegHoOMY BO3AENCTBUMIO Npu npebbiBa-
HUM Ha BO34yXe B HOPMasribHOM pexnme paboThbl.

MepekntovaTenb OOMKEH MMETb LOCTATOYHYH MEXaHWYEeCKYH MPOYHOCTb U BbIAEPXKM-
BaTb MOBbLILWEHHYIO TeMNepaTypy, KoTopad MOXeT BO3HUKHYTb B HOpMarbHOM pexume pabo-
Tbl.

Yactn nepekntovaTtensa OOMmKHbl ObiTb HA4EXHO 3aKpenneHbl, U AosmkHa ObiTb NpenoT-
BpaLleHa BO3MOXHOCTb OcrabneHns coeanHeHun.

KoHCTpyKuusa nepekntodaTensa OOSMKHA CBOAUTb K MUHMMYMY OMacHOCTb Npobost nsons-
UMM MeXay 4acTsaMu, HaXoO4saWNMMNCS NOA HanpsKeHMEM, U NPOBOASALMMUN YacTaMU, AOCTYn-
HbIMW NS NPUKOCHOBEHUA M3-3a CNyYamHOro ocrnabneHusi COeanHEHUN UNN OTBUHYMBAHUSA

NPOBOAOB, BUHTOB U T. A.
4.2.2 Kopnyc

MepekntovaTenb OOMKEH MMETb KOPMYC, KOTOPbIN MOXeT OblTb onnomMOupoBaH Takum
obpasom, 4yToObl 4OCTYN K BHYTPEHHMM YacTaM nepekntovaTens 6bin BO3MOXEH TOSbKO Nocre
HapyLEeHUs LenoCTHOCTM NNomo.

Kopnyc gomxkeH 6biTb CKOHCTPYMPOBaAH B COOTBETCTBMM C KIlaccoM 3awwnTbl | unu Il.

KoHCTpyKumns Koxyxa agosmkHa obecnevnBaTb €ro CHATME TOSTbKO C MOMOLLbK MHCTPYMEH-
Ta.

Kopnyc gomkeH ObiTb CKOHCTpyMpoBaH Taknm obpasom, 4yTtobbl nobas cnyyanHas ge-
dopmauusa He Morna NpensaTCTBOBaTh €ro yaoBneTBOpUTENbHON paboTe.

Ecnu He ycTaHOBNEHO MHOE, TO NepekrovaTenn, npegHasHavyeHHble 4515 NOAKMHYEeHUs K
ceTu, rae HanpsbkeHve rnpu HopmarnbHbIX ycrnoBusx npesbiwaeTr 250 B no oTHoweHuo K
«3eMney», UNn Kopnyc KOTOPbIX MOMHOCTbIO UK YaCTUYHO caenaH 13 metanna, AOSKHbl bbiTb

CHabXXeHbl 3aWMTHLIM 3a3eMNAOLLNUM 32KUMOM.
4.2.3 OkHO (OKHa)

Ecnn KOXYX U3roToBJ1IEH U3 HENPO3pPaA4YHOro martepuana, To Aand otcyeTa no AUCnJier u

HabnogeHns 3a MHOuMKatopoMm paboTbl AOMKHO(bI) ObITb NpeaycMmoTpeHo(bl) okHo(a). OkHa
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OOMKHbI ObITb 3aKpbITbl M1aCcTMHaMn M3 Npo3payvyHOro mMartepwuarsa, KOTopble HE MOryT ObITb

yaaneHbl 6e3 HapyLweHnsa LenocTHOCTH Niiomo.

4.2.4 3axumbl, 3aXXMMHas(ble) nnaTta(bl), 3alWMTHbLIN 3a3eMIAWUNA 3aXKUM

3axuMbl MOryT BbITb COCPeAOTOYEHbI Ha 3aXXUMHOWM(bIX) nnaTe(ax), nmetoen(mx) Heob-
XOAMMble U30NSALMOHHbIE CBONCTBA U MEXaHNYECKYH0 NPOYHOCTb. [1118 BbINOMHEHUS yKa3aHHbIX
TpeboBaHuin Npu BbIGOPE N30MALNOHHBIX MaTepmnanos 3aXnMHOW(bIX) NnaTtel (NnaT) cnegyeT

YYUTbIBATb pe3ylibTaTbl COOTBETCTBYHOLLUX ncnbiTaHUN mMaTtepumasos.

3axnmHasa nnata JormkHa ObiTb CKOHCTPYMpPOBaHa Taknm o6pa3oM, YToObI NepeknoyaTesb
BO Bpems nobon NONMOMKKW, BO3HUKLLEN B HOMWHAmNbHbIX paboymx ycrioBusx, yaoBNeTBOPSn
TEXHU4YEeCKUM TpeboBaHMsIM K M30NAUUKM, BO3OYLUHLIM 3a30paM U NyTSAM YTEYKU, YCTaHOBIIEH-
HbIM B HacCTOSLLIEM CTaHOapTe.

OTBepcTva B M30MMpPYOLWEM MaTepuane, KOTopble NpeacTaBnAloT cobor npoaosmkeHue
OTBEPCTUN ONSA 3aXMMOB, A0SDKHbI UMETb A0CTaTOYHbIE pasMepbl C Y4eTOM MU30NAUUn NpoBO-
O0B.

Cnocob kpenneHnsi NpoBOAOB K 3aXXnmam OofmkeH obecneymBaTb HAAEXHbIN KOHTAKT, YTO-
Obl He BO3HMKANO OMACHOCTU ocrnabneHns coeaMHEHNA NN Ype3MeEpPHOro Harpeea. BMHTOBLIE
coeauHeHus, nepefarlline KOHTaKTHbIE YCUIUSA, U BUHTOBbIE KPEerieHus, KOTopble MOryT OC-
nabnatbCs M 3aTArMBaTbCA HECKONbKO pa3 B TeYeHWe cpoka Cnyxbbl nNpuemMHuKa, OOSMKHbI
BBMHYMBATbLCS B METANMNYECKYHO rankKy.

[nsa nepekntoyatenen ¢ HOMMHaNbHbIMU pa3MblkaeMbiMKU TOKaMu 00 25 A, ecnn ucnosnbe-
3yl0TCH 3aXMMbl BUHTOBOrO TMMa, AOMKHA ObiTb o6ecneyeHa BO3MOXHOCTb MOAKMIOYEHUS K Ka-
XOO0MY 3axunmy nnbo ogHOro npoBoja ceyeHneM He meHee 1,5 MM, 6o ABYX MPOBOAOB Ce-
yeHveM 1,5 MM? Kaxabiil.

Ecnn gna coegmHeHna NpoBOAOB UCMOMb3YHOT MHbIE 3aXMMbl (HE BMHTOBOrO Tuna), aTa
cUcTeMa AOSMKHA COXPaHSTb CBOKO MOMHY0 paboTtocnocobHocTb nocrne 20 coegMHeHUn 1 pasb-
€QNHEHUN.

Bce yactn kaxgoro 3axuma AOSTKHbl ObiTb TakMMmu, 4YTOObI CBECTU K MUHUMMYMY onac-
HOCTb BO3HMKHOBEHWS KOPPO3UU MPU KOHTaKTe C APYrMMnN MeTasnnyeckumMmm 4acTsiMu.

OneKTpuyeckne coeaunHeHus JOMKHbl BblTb CKOHCTPYMPOBaAHbI TakMm o6pasom, 4TOObI
KOHTaKTHOE JaBfieHMe He NepefaBarnocb Yepes U3OoNSUNOHHbIM MaTepuan.

3aXnMbl, pacrnonoXeHHble BONU3M Apyr OT Apyra M Haxogswmecs nog pasHbIMU NOTEH-
umanamu, OOMKHbl ObiTb 3alUMLLEHbl OT CryYanHbIX KOPOTKMX 3aMblkaHui. 3awmnTta MoXeT
ObITb 0becnevyeHa C MOMOLLBIO M3ONMPYHOLWKMX neperopogok. MNMoTteHuynansl 3aXXMMoB, OTHOCS-
LLMXCA K OQHOW N TOW K€ BbIXOQHOW LENU, CYHNTAOT OAUHAKOBBLIMMU.

10
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3aXnMbl, BUHTbI KpENneHns NpOBOAOB UMM BHELLHME UM BHYTPEHHWE NPOBOAA HE OOSK-
Hbl COMpPMKacaTbCs C MeTaNIMYECKMMUN KPbILLKaMU 3a>KUMOB.

3alWMTHBbIN 3a3eMMAIOWNA 3aXKUM, €CNN OH YCTaHOBIEH, OOMKEH yOOBMNETBOPSATb Cre-
aywowmm TpeboBaHusaM:

- UMETb 3NEeKTPU4EeCcKoe CoeanHEHNe ¢ 4OCTYMHbIMU AN NMPUKOCHOBEHUSA MeTannmyecku-
MM YacTamu;

- MO BO3MOXXHOCTW COCTaBMATb YacTb LLOKONSA NepekntoyaTens;

- yCTaHaBnMBaTbCA NPeAnOYTUTENBHO BOMM3M 3aXXMMHOW NNaThl;

- obecne4vnBaTb BO3MOXHOCTb MPUCOEANHEHNSI NPOBOAA C NOMNEPEYHbIM CEYEHNEM, NO
KpanHen mepe, paBHbIM MOMNepPeYHOMY CeYEHMIO NPOBOAA BbIXO4HOW LIenn CamMon BbICOKOM
MOLLHOCTH;

- MUMEeTb YeTKo 0603Ha4YeHHbIN cnmeon 3aszemnerHna no IEC 60051-1 (cumon F-43).

Mocne yctaHOBKM ocrnabneHne npucoeamHeHnst 3alUTHOMO 3a3eMnsoLero 3axmva 6es

NPUMEHEHNA UHCTPYMEHTA He AonyCcKaeTcs.
4.2.5 Kpbiwka(u) saxxumosn

3aXnmbl NepekrnoyaTens, ecnm OHN COCPeAOTOYEHbI Ha 3aXXMMHOWN NraTe M He 3aluLLeHbl
HWKaKvM ApYrMM crnocobom, AOMKHbI 3aKpbiBaTbCs OTAENbHOW KPbILIKOW, NOANexXaLlen onmom-
OMpoBaHMIO HE3ABMCUMO OT KOXyXa nepekrtoyaTtens. Kpbilka AormKHa 3akpbliBaTb BCE 3aXUMBbI,
BMHTbI KpenneHus NpoBOAOB U, eCrv He YCTaHOBNEHO MHOE, BHELLHWE NPOoBOAA U UX U30NALMIO
Ha JOCTaTOYHOW ANnVHeE.

Ecnu nepeknioyatenb MOHTUPYIOT Ha WWTE, TO AOCTYN K 3aXumam AOSKeH OblTb HEBO3-
MOXeH 0e3 HapyLeHUs LenoCcTHOCTM NIToM6bl (NNOMO) KPbILLKU(EK) 3aXXMMOB.

4.2.6 Bo3aywHbIn 3a30p U ANIMHA NYTU YTEYKKU

BoagyLuHble 3a30pbl U NYyTU YTEYKU MO 3aXXMMHOM Nnarte, a Takke Mexay 3aXuMamu u Ha-
XogAawmnMnca Bonm3n mMeTaniMdeckuMm 4acTaMu KOXyxa AOSMKHbl OblTb HE MeHee 3Ha4YeHuMn,
yKasaHHbIX B Tabnuue 1.

Bo3agylwHbIn 3a30p MeXAy KPbILWKOW 3aXWMMOB, €Cnu OHa M3roToBfieHa M3 meTtanna, v
BepXHen NOBEPXHOCTbK BUHTOB, €CMNW OHU YCTaHOBIEHbI HA NPOBOAE MakCUMarnbHO OOMyCTu-

MOro anameTpa, AoKeH ObITb HE MeHee npmBeaeHHOro B Tabnvue 1.

11
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Tabnuua 1 — BosgyLwHble 3a30pbl M ANVHBI MYTEN YTEYKN ANA 3aXKMMHOW nnaThbl

MakcnmanbHoe HanpsikeHne | MuHMManbHbIN BO3AYLUHbIN MwuHumanbHas gnvHa
Mexay gpason n semnen, B 3a3op, MM NyTWN yTEYKU, MM
[o 50 0,8 1,2
100 0,8 1,4
150 1,5 1,6
300 3,0 3,2
600 5,5 6,3

[lomkHO BbITb Takke NPoBEAEHO UCTbITaHNE UMMYIbCHLIM HaMpPsXXeHNeM B COOTBETCTBUM
c5.4.6.2.

4.2.7 YCTONYNBOCTb K HarpeBy U OTHIO

3axumHasa nnaTta, Kpbllka 3aKUMOB M KOPMyC nepekntoyatens AOMKHbl obecneynBaTb
6Ge3onacHOCTb OT pacrnpocTpaHeHust orHs. OHM He OOMKHbI BOCNTaMEHSATLCS Npy TENTOBOW Ha-
rpy3ke B crydae KOHTaKkTa C HaxOAsLUMUCS NOA HaMNpsiKeHNEM YacTAMMU.

[1ns npoBepKM COOTBETCTBUS 3TOMY TPeBOBaHUIO AOMKHO BbiTb NPOBEAEHO MCMbITaHWEe Co-

rnacHo 5.2.4.
4.2.8 3awmTta OT NPOHUKHOBEHUA NbISIN N BOAbI

[MepekntovaTtenb OOMKEH COOTBETCTBOBATL cteneHn 3awmnTbl IP51 no IEC 60529, Ho 6e3
NMPOHWKHOBEHWSI BHYTPb HErO MbINN U BOAbI.

[ns npoBepKn COOTBETCTBMSA ykazaHHOMY TpeboBaHMo A0MKHO OblTb NPOBEAEHO UCMbITa-

HWe cornacHo 5.2.5.
4.2.9 LUndepobnartnbl

[lna nepeknovaTenen ¢ aHanorosbIMn Uungepdbnatamu:

- HanpasneHue BpaLleHns undepbnaTtoB AOMKHO BbITb YKa3aHO CTPESikon;

- ansa yndpepbnaTa Yyacos (Npy HanMuMM) OOMNycKaeTCs CYNTbIBaHME C OLIMBKON oTcyeTa
He 6onee 1 MuH;

- ecnu TpebyeTcs, Yackl Ha undgepbnaTe CyToK U AHM Ha undepbnate Hegenb AOMKHbI
ObITb BbleseHbl pasnnYHbIM LIBETOM;

- BCSl MApKMpOBKa OOMKHA OblTb HECMbIBAEMOW N YETKOM.

4.2.10 Oucnnen

[nsa nepeknoyatenen ¢ LMPPOBON NHOMKALMEN:

12



rOCT IEC 61038-2011

- MHAMKaUMS aormkHa ObiTb YeTkon. Ecnun ansa npeactaBneHys pasnuyHblX BENUYMH UC-
Monb3yT OOHO M TO e YCTPOWMCTBO, AOMKHbI OblTb NPeAcTaBneHbl UX NAEHTUUKALNOHHBIE
NpU3HaKM B BMAE AOMNOMHUTENbHBIX LMMP UM CUMBOMOB, YTOObI MMETb BO3MOXHOCTb pasni-
YUTb KaXKAYH U3 BENNYUH;

- Bpewmd npeacraBrieHnAa Ka>K,EI,OI7I BENU4YNHbI — HE MeHee 6 C.
4.2.11 YctaHOBKa BpeMeHMU

Ha undepbnaTe cyTok unu Ha gucnnee nokasaHue LOMKHO ObiTb YCTAHOBIIEHO TakMM 06-
pa3om, YToObl hakTU4eckoe BpeMS MEPEKIOYEHNA He OTNMYanocb OT yCTaHOBMEHHOro bonee
yem Ha * 7,5 muH. [JomkHa ObiTb obGecnedeHa BO3MOXHOCTb MpOBeAeHUs ABYX NocreaoBa-
TENbHbIX NEePEKNOYEHUN B TeHeHne 60 MUH.

Ha undepbnate Hegenb nnn Ha gucnnee nokasaHve OOMKHO ObiTb YCTAaHOBMNEHO Takum
o6pa3om, 4ToObl haKTUYecKkoe BpeMs NepekniovYeHnss He OTNMYanochb OT YCTaHOBIEHHOro 6o-
nee 4yem Ha x 60 MUH.

Ha rogoBom uundepbnate nnun Ha gucnnee BpemMs NepekriioyeHns JOMKHO perynnupoBatb-
CS Tak, YTOObI (hakTMyYecKoe BpeMs NMepeknioveHns He oTNnYanocb OT yCTaHOBMNEHHoOro 6onee
YyeMm Ha + 2 cyT.

HavanbHass Touka paboTbl nepekntoyaTens nokasaTens Makcumyma AOSbKHa perynupo-
BaTbCH BPY4YHYIO, €CIIM OHA He yCTaHaBNMBaeTCHa aBTomMaTuyeckun undepbnartom cytok. B cny-
Yae Nbe30KBapLEBbIX Nepeksrtyartenen ¢ LmpposbIM YCTPONCTBOM BMU3yaribHOWN MHOMKALWK Ha-
YanbHas Toyka AOfKHa OblTb OTperynvpoBaHa Takum obpasom, 4Tobbl OHa coBnagana C Le-

JIbIM YNCJTOM HacCOB, KOTOpPblEe NpeacTaBiiAOTCA nepeKkrovyarersieMm Ha gucnrnee.

4.2.12 MapkupoBKa nepekrniyarenemn

MapkumpoBka AomKHA ObITb YETKO BMAHA 63 CHATUS KoXyXa.

4.2.12.1 WnTtkn

Ha kaxxgom nepekntoyaTene gomkHa bbiTb NpuBeaeHa cnegyrowasi nHpopmauus (npu
HeobxoaMmocCTw):

- 06o3HauveHue «lepekntoyatenb N0 BPEMEHNY;

- HaMMeHoBaHMe UM PUPMEHHbIN 3HaK M3roTOBUTENS U, ecnn TpebyeTcsa, MECTO U3ro-
TOBNEHUS;

- obo3HayeHune Tnna;

- 3aBOACKOW HOMEpP U rof U3roToBreHus;

- HOMUHalribHOE HanpsaXeHmne aneKkTponntaHnuA Unom;
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HOMUWHalribHaAa 4acTtoTa 3J1IeKTponnTtaHuns From;

HOMWHAlrIbHOE pa3MbliKaeMoe HanpaxeHume U

HOMMWHanNbHbIN pa3MblKaeMbln TOK I;

BpeMS MHTErpupoBaHUA nepekrtovaTend nokasatena MakcumMmyma tnax 1 Bpems pasb-
eanHeHus t, unn (oNa perynupoBaHus NepeknioyaTtesniss) AnanasoH perynmpoBaHus;

- pesepB paboThi;

- MakcMMarsbHbI HEN3MEHSIIOLLMNCA CyMMapHbIA TOK BbIXOAHOIO anemeHTa i (ecnm
3TO 3Ha4YeHne MeHblle CYMMbl HOMUHAarbHbIX Ppa3MblKaeMblX TOKOB BCEX BbIXOAHbIX Nepe-
KrtovaTenen nepeknoyaTtens);

- MecCTO ANna gaTbl cMeHbl 6aTapei;

- 3HaK O] ans nepekntoyareneun knacca 3awuTol |, NOMeLLEeHHbIX B N30MMpy-

OLLMIA KOprycC.

Ecnu nepekntoyatenb 6e3 koxyxa, TO Ha Hero JOoMmKeH ObITb HAHECEH, NO KpanHen

Mepe, 3aBOACKON HoOMep.

HonyckaeTtca mapkupoBaTb U, I v l;x Ha cxeme coegmHenus (4.2.12.2). Mudopmaumio
0 AaTe cMmeHbl 6baTapen JonyckaeTcs ykasblBaTb B MeCTe yCTaHOBKM baTapen.

4.2.12.2 CxeMbl cCOeNHEHNN U MapKNPOBKa 3a>XMMOB

Kaxxgbin nepekntoyartens gomkeH ObiTb CHAbGXeH HECMbIBAEMOW CXEMOW COEANHEHUN.
[onyckaeTca nokasblBaTb CXeMY COEOMHEHNIN C MOMOLLIO LMGPOBOro 0603HavYeHus.

Ecnn 3axknmbl nepekniovaTenss MapkMpoBaHbl, TO 3Ta MapkMpoBKa OOJKHA ObiTb HaHe-

CeHa Ha cxewmy.
4.12.13 Ocoboe TpebGoBaHUe ANA NbE30KBapLEBOro nepeknoyarens
,D,J'IFI UCMNblTaHNA YaCTOTbl BpeMA3agaloLlero reHepartopa nepeknyvartend goJmKeH ObITb

NpPeAycMOTPEH NOBEPOYHbIN BbIXOA,.

4.3 Knumatuyeckume ycnoBus

4.3.1 lInvana3oH TeMmnepartyp oKpyxarLien cpeabl

[dnanas3oH TemnepaTyp OKpyXxarLien cpenbl npuBeaeH B Tabnuue 2.
McnbiTaHne Ha BnMsiHue TeMnepaTypbl OKPYXKatoLLEen cpeabl Ha NepekntoyaTesib JOMKHO

ObITb NpOBEAEHO B cCOOTBETCTBUM C 5.3.
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Tabnuua 2 — [lnanasoH TeMmnepaTyp OKpyxatruien cpeabl

Bug ananasoHna TemnepaTtyp 3HaveHune, °C
Pabouune ycnoBus npMmeHeHns Ot muHyc 10 go nntoc 45
[MpepensbHble ycnoBusi NpUMeHe- Ot muHyc 20 go nntoc 55

HUS
lNpenenbHble yCNoBUS XpaHEeHUs n Ot muHyc 25 po nntoc 70
TpPaHCNOPTUPOBaHMS

MpumeyvaHus

1 [Ina cneunanbHOro NpMMEHeEHUs NepeknoYaTens MoryT OblTb MCNOMNb30BaHbl Apyrne 3Ha4YeHns
TemnepaTypbl OKpyXatoLLen cpeabl Mo COrnacoBaHUo Mexay U3rotoButenem u notpedbutenem.

2 XpaHeHue 1 TpaHCnopTUpPOBaHWE NepeknoYaTens nNpu KpanHUX 3HaYeHnsax ykasaHHoro guana-
30Ha TeMnepaTyp OKpyxatoLlen cpefbl JONyCKaeTcs B TeyeHne He 6onee 6 u.

3 MNpepenbHbIN AManasoH XpaHeHUs U TPaHCNOPTUPOBaHUS MoXeT OblTb Henpuemnem ans 6a-
Tapen. B aTom cnyyae gonyckaemas temnepaTypa oKpyxatoLlen cpebl AoMKHA BbiTb YETKO MapKupo-
BaHa Ha nepeknto4aTene.

3HayeHus TeMnepaTyp OKpyXatoLen cpebl Ans pabounx ycnosun npuMeHeHus, npegenb-
HbIX YCIOBMI TPAHCMNOPTUPOBAHUS U XPaHEHUS LOSMKHbl OblTb YCTAHOBMEHbI B HOPMATUBHbIX

OOKyMEHTax Ha nepekKrnoyaTtesin KOHKPETHOro Thna rocygapcrtea, ynoMAHYyTOro B npeancrioeunn,

Kak MporonocoBaBLUEro 3a NPUHATNE HACTOSALLEero cTaHaapTa.
4.3.2 OTHOCUTENbHas BNAXHOCTb Bo3ayxa

I'IepeKmoanenb OOJKEH COOTBETCTBOBATb Tpe6OBaHVIFIM No OTHOCUTESIbHOW BRaXHOCTU

BO34yxa, yCTaHOBMNEHHbIM B Tabnuue 3.

Tabnunua 3 — OTHOCUTENbHAs BNAXHOCTb BO3ayXa

OTHOoCUTEnNbHas BNaXHOCTb BO3ayxa 3HaveHune, %
CpepgHerogoBas MeHee 75
3a 30 cyT, pacnpeaeneHHbIx ecTe- 95

CTBEHHbIM o6pa30M B Te4YeHune roga

M3pegka (cnyyanHo) B Apyrne gHu 85

McnbiTaHne Ha BnusiHMe BNaXHOro Tenna LOMKHO ObiTb npoeeaeHo B COOTBETCTBUN C
5.3.3.
I'Ipep,eanble 3Ha4YeHNsa OTHOCUTESNbHOW BNAaXXHOCTU BO3ayxa B 3aBMCMMOCTU OT TeMne-

paTypbl OKpyXatoLlen cpebl npuBeaeHbl B npunoxeHum B.
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3HayeHns1 OTHOCUTENBHOW BMaXXHOCTM BO3dyXa ANs paboymx YCnoBU NMPUMEHEHUs, npe-
AEnNbHbIX YCIOBUI TPAHCMOPTUPOBAHUSA U XpPaHEHWUsI JOIMKHbI OblTb YCTAHOBMNEHbLI B HOpPMaTUB-
HbIX JOKYMEHTax Ha MepeknYaTeny KOHKPETHOro TMna rocygapcrea, YyNnoMsiHyTOro B npeau-

CInnoBuK, Kak rnporojiocoBaBLlero 3a npuHATne Hactosdawero craHaapTta.

4.4 dnekTpu4yeckue TpeboBaHus

4.4.1 MNMoTtpebnsaemas MOLHOCTb

AKTMBHAA M KaXyLLasiCs MOLLHOCTWU, noTpebnsemble nepekniodartenem npu HopmasbHbIX
YyCNoBUSIX, OOSMKHbI ObiTb MeHble unu pasHbl 3 BT, 5 B-A npu MHOYKTMBHOW Harpyske Wnu
25 B-A npyv éMKOCTHOW Harpyske.

YKasaHHble 3Ha4yeHUs1 MOryT ObiTb NpPeBbIleHbl Ha KOPOTKOE BPeEMS Mpu M3MEHEHUU CO-
CTOSIHUSA MepeknovaTens.

3Ha4vyeHns BNUAIOLWNX BENUYMH NPU HOPMarsbHbIX YCITOBUAX MPUMEHEHUS NPUBEAEHbI B
npunoxexHun C.

WcnbiTaHne — no 5.4.1.
4.4.2 [Ivana3oH HanpsxXeHUn

[nanasoHbl HANPsKEHUST SNEKTPONUTaHNS NpuBeaeHbl B Tabnuue 4.

Tabnuua 4 — [JuanasoHbl HANPSXKEHNSA 3NEeKTPONUTaHUS

Ycnosus paboTbl 3HauyeHne
YcTaHoBneHHble paboyme ycnosus Ot 0,9 no 1,1 Unom
lMpenenbHble ycnosus O1 0,0 no 1,15 Unom

Mpumedanne — Ecnn HanpskeHne anekTponutaHus Hmwke 0,8 Upom B TEYEHME
BPEeMEHM, NpeBbILIaLLEro pe3eps pabdoTbl, TO NepeknoYaTens HeobxoaumMo
NMOBTOPHO OTpEerynupoBaTb.

4.4.2.1 lnana3oH 4acToTbl 3MEKTPONUTaHns

Mepeknioyatenn OomkHbl BbiTb CKOHCTPYMPOBaHbI ANA HOMWHANbHOW 4YacTOTbl 3rek-
TponutaHus 50 unu 60 Ny, OHK JOMKHBI PYHKLMOHMPOBATbL HOPMaribHO Ha BCEX YacToTax,

cocTtasnsowmx 0,98 n 1,02 ot 3Ha4YEHMN HOMUHANBbHOW YacCTOTbl ANIEKTPONUTAHMUS.
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4.4.3 BnusiHme anuTenbHbIX NpepbiBaHMNA HaNPSHXKeHUS 3NeKTPONUTaHUs

Bo Bpems npepbiBaHUA HanpsXXeHUs 3reKTponuTaHus, He npesbllatoLLero peseps pabo-
Thbl, NepeknoyaTens A0SMKEH NoaaepXmnBaTb X0 4acoB C NpeannucaHHoOM TOYHOCTbIO (CM. 4.5).
[Mpn BOCCTAHOBNEHUN SNEKTPONUTAHNA BbIXOOHOW(bIE) Nepekntovatens(n) oMmKeH(bl) BEPHYTb-
CS B NepBOHa4aribHOe COCTOSIHUE.

McnbiTtanme — no 5.4.2.
4.4.3.1 Pe3seps paboTbl

MwuHUManbHbIM pe3epB paboTbl 4OMKEH COCTaBNATbL 36 Y.

Bpems nonHoro BocctaHoBnNeHUs pesepBa paboTbl HE AOSMKHO MPEBbLIWATL TPEXKPATHOIro
3Ha4yeHus pesepsa paboThl.

4.4.3.2 Cpok cnyx0bl 6baTtapen

Ecnu peseps paboTbl obecneuvnBaeTcs 3apskaeMon 6atapeen, TO CPoK ee cnyxbbl gon-
KEH COCTaBNATb HE MeHee NATU NeT NP HopMarsbHbIX YCAOBUAX (YHKLMOHMPOBAHWS.

Ecnu pesepe paboTbl obecneumBaetcs 6aTapeen ranbBaHUYECKUX INIEMEHTOB, TO OHa
AOIMKHa rapaHTnpoBaTh (PYHKUMOHMPOBaAHWE, NO KpanHen mepe, B TedyeHne 10000 4, ¢ MOMEH-

Ta noagcoeanHeHud nepekrniodvartena K pe3epBy (B TedyeHne nNATunneTHero nepmona).
4.4.4 HomuHanbHoe pa3mbikaemMoe HanpsikeHue (U,)

BbixogHon(ble) nepekntoyatenb(n) gomkeH(bl) ObiTb paccumTaH(bl) AN HOMUHAIbHbIX
pa3MblkaeMbIX HaNpPs>KEHWW, yKasaHHblIX B Tabnuue 5, n HopmManbHO PYHKUMOHMPOBATb

NMpn Hanpsa>xXeHnnm B 1,15 pa3a npesbliwarwiemMm HOMMMHaribHoe HanpsaXxeHue.

Tabnunua 5 — HommnHanbHble pa3MblkaeMble HanNPSXKEHUS

HoMunHanbHble pa3MmblkaemMble HanpsbkeHus U, B

30 NocTOAHHOrO TOKa 120 230 400

HomnHanbHoOe 3HaveHne 30 B nOCTOAHHOro TOKa yCTaHaBnMBAKT TOSIbKO ANA nepe-
KnovaTeneun, NCnosib3yemMblX Ana KOHTPOMsS uenu mManon MowHocTtu. Pabounn gnanasoH
Takmx nepekntovartenen coctaenseT ot 12 B go 34,5 B nocTtositHHOro Toka. YkasaHHble ne-
pekntoyaTtenm MoryT 6biTb OCHOBaHbl Ha 9NEKTPOMEXaHNYECKON UMW 3NEKTPOHHOMN TEeXHO-

Jormn ana ncnornb3oBaHMA TOJTIbKO C NMOCTOAHHBIMU TOKaMW.
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4.4.5 HoMunHanbHbIW pa3MbikaeMbin ToK (/)

BbixogHon(ble) nepekntoyartenb(n), HOMUHaNbHbIN TOK KOTOpPOro(bix) BblOMpakT u3
Tabnuubl 6, gorkeH(bl) obecneunBaTb BO3MOXHOCTb pa3smblkaTb, MOCTOSIHHO BblOAEPXU-
BaTb UM yCTaHaBNMBaTb TOKW, yKa3aHHble B Tabnuue, npu HanpsbkeHun 1,15 U.. JaHHble,
npuvBefeHHble B Tabnuue, 6 NnpeaHa3HavyeHbl AN nepeknoyartenen OCHOBHbIX Lernen.

AOna nepeknovaTenen nokasatend MakCMMyma BO3MOXHOCTb pa3MblKaHUSA OrpaHude-
Ha Hanbonbwmm 3HadYeHnem Toka 1 A ¢ KoadppunumeHToMm MowHocTn cos @ = 0,5 npu nH-

AYKTUBHOWN Harpy3ke.

Tabnuua 6 — HomuHanbHbIE pa3MbikaeMble TOKK

KoHTponb- 3Ha4veHue Toka, A
HbIA KOHTaKT
Tok -
Marnom KOHTaKTbl KOHTPOMSI Harpy3Kku
MOLLIHOCTH,
A
1 2 3 4 5 6 7
HoMunHanbHbIN pa3mblikae- 0,03 2,00 (10,00{16,00|25,00{31,50| 40,00 | 80,00
MbIn I,
Mpy NUHENHOM oMUYecKon 2,00 {10,00{16,00|25,00{31,50| 40,00 | 80,00
Harpyske n cos @ = 1 —
[Mpn MHAOYKTUBHOW Harpyske u 1,00 | 5,00 | 8,00 {10,00{10,00( 10,00 | 10,00
cos =04 —
[MOCTOSAAHHBIN 0,03 - - — | — | — — —

HomuHanbHoe 3HayeHne 30 MA NOCTOAHHOrO TOKa yCTaHaBNMBAKOT TOSIbKO A5 Nepeknto-
yaTenemn, NUCNosnb3yembiX AN KOHTPONs LenM manon MOWHOCTU. VX gonyckaeTcs UCnonb3o-
BaTb Takke C Harpys3kamu, UMEKLLMMU HOMMHANbHOE pa3Mblkaemoe HanpskeHne He Gonee
30 B. YkasaHHble nepekntoyaTeny MoryT ObiTb OCHOBaHbI Ha 3fIEKTPOMEXAHNYECKOW UM dnekK-
TPOHHOW TEXHOMNOMMN AN NCNOSIb30BaHUS TOMBbKO C MOCTOSAHHLIMU TOKaMW.

[MepeknovaTenn ¢ HU3KOW Harpys3kou, nopBepraemble BO3OEWUCTBUIO MOCTOAHHOrO TOKa
30 MA, B MOMOXEHUN «3aKpbITO» HE OOSKHbl Bbl3biBaTb MadeHME HanpsikeHust bonee 4vem
Ha 1 B.

[ns 9neKkTPOHHbIX nepekryaTenen ¢ HU3KOW Harpy3KOW MOSOXEeHUEe «OTKPbITO» Xapak-
TepusyeTcsl HanuMynem MnoCTOsSiHHOro Toka He 6onee 0,2 MA npu HanpsbkeHun 34,5 B
(1,15 U,)
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4.4.6 Yucno uMKNoB BbIXOAHOIO 3fieMeHTa

Kaxxabih BbIXo4HOW anemMeHT aosmkeH obecneymBatb 30000 LMKNOB B YCIIOBUSAX OMUYECKOM
Harpy3sku nn6o 30000 uuknoB B yCNOBUAX MHOYKTUBHOW Harpysku, npuBeaeHHbix B 4.4.5, nnbo
75000 ymknoB Npwm OTCYTCTBUWM Harpy3ku. [ns npoBepku COOTBETCTBUA yKkazaHHOMY TpeboBa-
HUIO JOIMKHO ObITb NPOBEAEHO UCTNbITaHUe Mo 5.4.3 Npu KaXaoM 13 3TUX TpeX YCroBui.

KoHTakTbl nepekntoyaTenen nokasarensd MakcMmyma (Mnu ux 3NEKTPOHHbLIA 3KBMBASEHT)
porxHbl BolgepxusaTb 400000 umknos nepekntodeHuns npu 20 B-'A n koapduuneHTe MoLHOCTH
0,5 (Npy NHOYKTMBHOW Harpyske), Korga cambiii KOPOTKMI NporpaMMmupyemblin nepunog MHTerpu-
poBaHua cocTaBnset 15 MuH. YMCno UMKNOB AOSMKHO MNPONOpLUMOHaNbLHO BO3pacTatb MNpu
yMeHbleHun nepuoga (1. e. 600000 nnn 1200000 uuknoB Ans nepuoga WHTErpupoBaHUS

10 nnu 5 MMH COOTBETCTBEHHO).

4.4.7 XapakTepucTuka KOpOoTKOro samMmbliKaHUS BbIXOAHOIO 3yieMeHTa

XapakTepucTmka KOPOTKOro 3aMblKaHUs OOJDKHA ONpeneniatbCA XapakTepucTukamu
NIaBKOro NpeaoXpaHUTENs 3NeKTPONUTaHNSA Tak, YToObI:
npu 0XXMaaemoM cpegHeM KBagpaTUYEeCKOM 3HAYEHUM TOoKa KOPOTKOro 3amMmblkaHns 7 KA
n kKoapdpuumeHte mowHoctn 0,5 rapaHTMpOBANocChb, YTO YacTW, OKpyXawLline nepekntoya-
Tenb, He ByayT nogBepraTbCsl ONACHOCTU M 3awuTa OT HENPSIMOro KOHTakTa byaet obecne-
YMBaTbCH BO BCEX Clyvasx;
- MPN OXMAAaeMOM CpeaHEeM KBagpaTUYECKOM 3HAYEHUM TOKa KOPOTKOro 3amMblkaHust 3
KA n koacppuumeHte mowHoctn 0,8 BbIXOAHOW aNeMEHT npogosmkan paboTtatb Npu yCTaHOB-
NEHHbIX XapakTepucTuKax.
XapakTepuCTUKNU MNaBKOro npeaoxpaHUTens 3nekTponuTaHus OOSMKHbl COrfacoBbl-
BaTbCH B KaXXJOM OTAENbHOM Criyvae.
3awmta OT HenpsiIMOro KOHTakKTa [LOJMKHa Takke obecneumBaTbCs MOCEe KOPOTKOro
3aMblKaHNS OT UCTOYHUKA C OXMOAEMbIM CPedHUM KBagpaTUYEeCKUM 3HadeHnem Toka 7 KA
yepes NaBkuUM NpeaoxpaHUTESb ANEKTPONUTAHMUA C HOMUHASTbHbIM 3Ha4YeHNeM, COOTBETCT-
BYIOLUMM HOMUHANbHOMY pa3MblKaeMoMy TOKY.
MpumeyaHng
1 HoMuHanbHbIN pa3MbIKaeMbII7I TOK BbIXOQHOIO 3rfieMeHTa 3a4acTylo Oonblle HOMUHANbHOrO TOKa
NnnaBKoOro npeaoxpaHnTena aNnekTponnTaHug, KOTOprVI OaeT YCTaHOBJIEHHYH XapakKTEPUCTUKY KOPOTKO-

ro 3aMblKaHUA. nOTp66VITeJ'Ib MOXET NCMNOoJ1b30BaTb KOHTAKTbI NepeKkn4vaTtend oaHnMm 13 cnocoboB.:
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- nmbo B cooTBETCTBUN C Bonee BbICOKUM HOMUHArbHBIM pa3MblkaeMbiM TOKOM. B aTom cny4vae
MOXeT NPOU30NTN NOBPEXAEHNE KOHTAKTOB B pe3ynbTaTe KOPOTKOro 3amblkaHusl, XOTS BO3MOXHOCTb
TaKoro NoBpexaeHns npakTuyeckn mana;

- NGO B COOTBETCTBUN C XapakTEPUCTUKOM KOPOTKOrO 3aMbIKaHWS!, YCTaHOBMNEHHOW BbILLE.

2 VicnbiTaHne pexuma KOpoTKOro 3amMmblKaHUs He NPOBOASAT ANs nepeknovaTternen NoCTOAHHOro
ToKa Hu3koro yposHs (30 B, 30 mA).

McnbiTaHne pexxmma KOpOTKOro 3aMblkaHua — no 5.4.4.
4.4.8 Harpes

Mpn HOpManbHOM pexume paboTbl ANEeKTpUYeckne Lenn U n3onauust He OOSMKHbI Ha-
rpeBaTbCs OO TemnepaTypbl, KOTopas MOXeT HapywuTb paboTy nepekntoyaTtens. [loBbiwe-
HMe TeMnepaTypbl BHELLHEN NOBEPXHOCTM NepekntovaTensa He OomMKHO 6biTe 6onee 25 K npu
TemnepaType okpyxatowen cpeabl 40 °C.

N30naumMoHHbIe MaTepuanbl AOMMKHbI YAOBAETBOPATL COOTBETCTBYOLWMM TpeboBaHUAM
IEC 60085.

UcnbiTaHne — no 5.4.5.
4.4.9 N3onauusa

[MepekntoyaTenb OOMKEH COXPaHATb COOTBETCTBYHOLLME ANIMEKTPUYECKME MOKasaTenm
npu HopmasibHOM pexume paboTbl, C y4ETOM aTMOCKEPHbIX YCIIOBUIA N Pa3fNYHbIX Hanpsxe-
HUIN, BO3OENCTBUIO KOTOPbIX OObIMHO NOABEpPratoTCs Lenw.

[MepekntoyaTtenb OOMKEH BblAEPXMBATH UCMNbITAHUA UMMYSIbCHbIM HanpsXXeHWeM WU Ha-

npsa>xeHnem nepemMeHHoro Toka, B CoOoTBeTCTBuU C 5.4.6.
4.5 ToyHOCTb X04a YacoB nepekKnYartens

McnbiTaHne — no 5.5.

4.5.1 NepekntoYyaTenu CUHXPOHHOrO TUNa

[MepekntoyaTenu CUHXPOHHOIO TUMNAa OOMMKHbI MMETb TOYHOCTb XO4a NPU HOpMarsibHbIX YC-
NoBUSX (PYHKUMOHMPOBaHUS nydwe 1 MUH/rog, ecnn 4YactoTa 3MeKTPonuTaHus B CpeaHeM
COXpaHsieT CBO€ HOMUWHanbHOe 3HaudeHue. Nocne paboTbl HA pe3epBHOM UCTOYHMKE AMEK-
TponuTaHns B TedeHne 36 4 npuM HOpMmarnbHOM TeMnepaType TOYHOCTb XOA4a MepekntyaTens
pormkHa 6biTb nyywe 180 c, koraa pesepB paboTbl obecnevmBaeTcs C NOMOLLBIO NPYXKUHbI, U

nydwe 1,5 ¢, korga peseps paboTbl obecnevnBaeTcs ¢ NOMOLLbLI0 baTapen.
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4.5.2 MNepekno4vaTenu ¢ Nbe3oKBapLeBbIMU YacaMu

lMbe3okBapLeBble Yacbkl NepeknyaTenen nNpun HopMmanbHON TemnepaType OOMmKHbI obec-
neymBaTb TOYHOCTb X0Aa, ny4wyto Yyem 0,5 c/cyT. MNocne paboTbl nepeknioYaTenen Ha peseps-
HOM WCTOYHUKE JNeKTponuTaHusa B TedeHne 36 4 JorkHa OblTb obecnevyeHa TOYHOCTb XxoAa
nydywe 1,5 c.

M3meHeHne ToYHOCTU Xo4a, 0ByCcrnoBreHHoe BAUAHNEM TemnepaTypbl, JOSDKHO OblTb Me-
Hee 0,15 c/°C/24 u.

4.5.3 MepeknioyaTenb NokasaTtensa MakCMMyma

HdenctBntenbHoe BpeMsi MHTErpupoBaHWUS MepekryaTens nokasaTtensi MakCumyma He
AOJDKHO oTnmyaTbes 6onee Yem Ha 1 % OT YCTAHOBIIEHHOIO 3HAYEHMS.

Mepekntoyatenb nokasatensa MakCMMyma OOSDKEH OCYLLEeCTBMASATb BO3BpaT B MCXOOHOE
NnosioXXeHne nokasatens MakcumMyma B TeyeHue BpemeHun ©Oonee 0,8 % u  MeHee

1,2 % OT BpEMEHU MHTErPUPOBAHNUA.

4.6 dnekTpomMarHuTHass COBMeCTUMOCTb

4.6.1 YCTONUYUBOCTb K 3NIEKTPOMarHMTHbLIM NomMmexam

MepekntoyaTenb OOMKEH ObiTb CKOHCTPYMPOBaH TakMm ob6pa3om, YTobbl HABOAUMbIE UMK
n3rnyyaemble 3NIEKTPOMAarHUTHbIE MOMEXU, a TakKe 3reKTpocTaTuyeckue paspsanbl He Bbi3biBa-
N NOBPEXAEHNS NEPEKNoYATEN U HE BNUANKN Ha ero paboTocnocobHOCTb.

MpumeyvyaHne — PaccmaTpumBaloT NOMEXU Cneaylowmx BUAOB:

- FApMOHVKY;

- NpoBanbl HaNPSXXEHMA U KpaTKOBPEMEHHbIE NPEpPbIBaAHMS;

- 9neKkTpocTaTuyeckme paspsaabl;

- 9NeKTPOMarHuUTHbIE Nons;

- nepexoaHble SABNeHns NpoBOAUMOCTH;

- MarHWTHblE NOMsi NOCTOAHHOIO N NEPEMEHHOrO TOKOB.

McnbiTtanme — no 5.6.
4.6.2 NMopaBneHue paguonomex

MepekntoyaTenb He JOIMKEH reHepupoBaTb HABOAUMbIE UMK U3TTydaeMble NOMEXH, KOTO-
pble MOryT NMOBNUSATL Ha ApPYryto annaparypy.

McnbiTaHne — no 5.7.
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5 UcnbiTaHMA n ycnoBus UcnbITaHUN
5.1 O6wan meToanKa ncnbiTaHUN

5.1.1 YcnoBus wucnbITaHUN
Bce ucnbiTaHMa BbINOMHAKOT I'IpI/I HOpMaJ'IbeIX yCJ'IOBI/IFIX cornacHo I'IpVIJ'IO)KeHVIlO C, eclin

HeT UHbIX yKaaaHvu7| B COOTBeTCTByI-OLLl,eM I'IyHKTe.
5.1.2 TunoBble uUcNbITaHUA

TunoBoe ucnbiTaHne, onpegeneHHoe B 3.6.1, OMKHO ObiTb BbIMNOIHEHO HA OAHOM MU
Heckomnbkux obpasuax nepekntodatens, BblOpaHHbIX M3roTOBUTENEM, ONs YCTAHOBMNEHUS €ro
cneunduyecknx XxapakTepUCTUK U NOOTBEPXKAEHNSA €ro COOTBETCTBUS TpebOBaHUAM HacTosILLE-
ro cTaHgapTa.

B cnyyae mogudumkaumn nepekntoyaTensi, NpoBeAEHHbIX NOCNe TUMOBOrO MCMbITAHUA U
3aTparmBaroLLMX TOMbKO €ro Yyactb, Oyaet 4OCTaToOuHO NPOBECTU OrpaHMYEHHbIE UCMbITAHNA TEX

XapaKTepPUCTUK, Ha KOTOpble NPOBEAEHHbIE MOoAUMUKALUM MOTYT OKa3aTb BO34eNCTBME.

5.2 lMpoBepKa MexaHn4YecKkux TpedboBaHmMmn

5.2.1 UcnbiTaHue NpyXMHHBLIM MOJIOTKOM

MexaHunyeckasi MPOYHOCTb Kopryca nepeknoyvatens JoMmkHa OblTb NPOBEPEHA C MOMOLLbIO
npyxunHHoro monoTka no IEC 60335-1.

[MepekntovaTens ycTtaHaBNMBaT B HOpMaribHoOe paboyee NosnoXeHne, n NPY>XMHHbIM MO-
NOTKOM BO3[AEWCTBYIOT Ha KaXOyk U3 HapYXHbIX NOBEPXHOCTEWN KOXyXa W KPbILKY 3aXXUMOB C
KnHeTudeckon aHepruen (0,22 £ 0,05) H-m.

PesynbTaTt UcnbiTaHMsl CYNTAKOT YAOBNETBOPUTESIbHBIM, ECIN HE MPOU3OLLNN NOBPEXOEHMS
Kopryca nepekntoyaTenst 1 KpbIWKKA 3aXMMOB, KOTOpble MOrnn Obl NOBANATL Ha paboTy nepe-
KnioyaTens, U ecrnv AOoCTyn K YacTsM, HaXO4AWMMCA No4 HanpsXXeHueMm, HeBo3MOXeH. [onyc-
KaeTcs HebonbLloe NoBpeXaeHne, He HapyLlalLllee 3aluTy OT HeNPSIMOro KOHTakTa unm npo-

HUKHOBEHUA TBepadblX YacTtul, nbisin 1 BOAbI.
5.2.2 UcnbiTaHue Ha BO3genucTBUe yaapa

NcnbitaHne gomkHo 6biTb NpoBefeHo B cootBeTcTBMM ¢ IEC 60068-2-27 npu cnegyrowmx
YCrOBUSX:
- nepekno4vaTensb B Hepaboyem CocTosiHMM, 6e3 ynakoBKy;

- UMNYSbC NOMYCUHYCOMAANbHOW BOSIHbI;
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- MaKkcumarnbHoe yckopeHue 294 m/c? (30 g);
- NPOAOIKNTENBHOCTL UMNynbca 18 mc.
Mocne ucnbiTaHMA nepekntoyaTens OOIMKEH HOPMarnbHO (DYHKUMOHMPOBATbL U HE UMETb

Kakoro-nnbo noBpexaeHus.
5.2.3 UcnbiTaHne Ha Bo3aencTBUE BUOpauum

McnbiTanne gomkHo ObiTe npoBeaeHo B cooTBeTcTBUM € IEC 60068-2-6 npm cnegyowwmx
YCrOBUSX:

- nepekn4yaTtens B HepaboyemM CocTosiHUM, 6e3 ynakoBKy;

- MEeTOAMKa UCNbITaHna A;

- Anana3soH YactoT 10 — 150 Nu;

- YyactoTa nepexona — 60 I'u;

- f< 60 'y, noctosHHaga amnnutyga nepemeweHus = 0,075 mm;

- f> 60 'y, nocTosiHHOE yckopeHue 9,8 m/c? (1 g);

- NpoBepKa B OHOWN TOYKE;

- YMCIIO UMKIT0OB KavaHus Ha ocb — 10.

MpumeyvyaHmne— 10 LMKNOB Ka4aHNA COCTaBMAT 75 MUH.

[Mocne ucnbiTaHMs nepeknyaTens OOMmKeH paboTaTb HOpManbHO U HE UMETb KaKoro-

nnbo noBpexaeHns.
5.2.4 MWcnbiTaHMe Ha YCTOMYMBOCTb K HarpeBy U OrHIO

WMcnbiTaHne gomkHo nposoantbca B cootBeTcTBMM € IEC 60695-2-1 npu cnegyowux yc-
NOBUSAX:

- TemnepaTtypa nNpu UcnbiTaHun 3axnmHon nnatol (960 + 15) °C;

- TemnepaTypa Npu UCMbITaHUN KPbILLKM 3a>XXKMMOB M KOpryca nepekniovarens
(650 £ 10) °C;

- AnutensHocTb ucnbiTaHna (30 £ 1) c.

PackaneHHyto NpoBOSOKy NpuKnagbiBatoT K NloboMy MecTy nepekrntoyaTtens. Ecnun saxumm-
Hasa nnarta BbINOfIHEHA KakK OAHO Lienoe C LoKoneM nepekniodatens, To 4OCTaTOMHO NpOoBEeCTU

UCMbITaHME TOMbKO Ha 3aXMMHON nnare.
5.2.5 UcnbiTaHue 3aWnTbl OT MPOHUKHOBEHUSA NbINU U BOAbI

NcnbiTaHne gomkHo 6biTb npoBeaeHo B cootBeTcTBumM ¢ IEC 60529 npu cnegyowmnx yc-

J10BUAX.
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a) 3awuTa OT NPOHMKHOBEHUS NbISIN:

- NepekntovaTtens AoMmkeH 6bITb B HepaboyeM COCTOSAHUN N YCTaHOBIEH Ha UCKYCCTBEHHO
CO3aHHOW AN 3TOro CTEHE;

- UCMbITaHWe JOIMKHO ObITb NpoBeaeHO Ha kabene BbIGpaHHOWM AfMHbI (C 3anastHHbIMU
KOHLIaMK), TMN KOTOPOro onpeaensieT n3roToBuTenb;

- 0[MHaKoBOe aTMoCcdepHOe AaBneHne NoAAEePXKNBAIOT Kak BHYTPU NepekrnoyaTens, Tak 1
CHapyxu (He OOMKHO ObITb HM Pa3psXKEeHUs, HU N3ObITOYHOIO AABMEHUS);

- NepBas xapakrepuctudeckas umdgpa B 0603HaveHnn ctenenn sawmtbl 5 (IP5X).

[MpOHMKHOBEHME NbINN LONYCKAETCS TONbKO B KONIMYECTBE, HE BNMAIOLLEM Ha (OYHKLNOHN-
poBaHue nepekniovaTens u He yxyalawLem ero guaneKkTpuyeckne cBoncTaa (MpoYHOCTb U30-
nauun).

b) 3awuTa OoT NPOHMKHOBEHUSA BOAbI:

- nepeknoyaTenb B Hepaboyem COCTOSAHUM;

- BTOpas xapakrtepucTtuyeckas umdpa B 0603HadeHnn cteneHmn 3awmtbl 1 (IPX1).

[MpOHMKHOBEHME BOAbI OMNYCKAETCSA TOSbKO B KONMYECTBE, HE BIIMSAIOLWEM Ha YHKLUMNO-

HUpOBaHWe nepekryaTens n ero AMarekTpuyeckme cBoncTaa (NPOYHOCTb U30MNAUnN).

5.3 Knumatuuyeckue ucnbitaHus

Mocne kaxgoro ua npmuBeaeHHbIX HWXE KIMMMaTU4eCKNX ncnblTaHUn nepeknyaresib He

OOIMKEH NMETb NOBPEXAEHUN N OOSMKEH HOPMarnbHO PYHKLMOHNPOBATD.
5.3.1 UcnbiTaHue Ha BO3genUCTBUE CYXOro Tenna

NcnbiTaHne gomkHo ObiTe NpoBefeHo B cooTBeTcTBUM € IEC 60068-2-2 npu cnegyowmx
yCIoBUSAX:

- nepeknoyaTens B Hepaboyem cocTosiHuK, 6e3 6aTapeu;

- Temnepartypa (70 £ 2) °C;

- NPOoAOJTXUTESNIbHOCTb NCMNbITaHUA 72 .
5.3.2 WcnbiTaHMe Ha Bo3gencTBUue xonoaa

McnbiTanne gomkHo ObiTe npoBeaeHo B cooTBeTcTBUM € IEC 60068-2-1 npm cnegytowwmx
yCIoBUSAX:

- nepeknoyaTenb B Hepaboyem COCTOSAHUM;

- Temnepartypa MuHyc (25 + 3) °C;

- MPOJOIMKUTENBHOCTb UCMbITAHUS 72 u.
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5.3.3 Luknuyeckoe ucnbiTaHMe Ha BO3AeUCTBME BriaXHOro tenna

McnbiTanne gomkHo ObiTe NpoBeaeHo B cooTBeTcTBuM € IEC 60068-2-30 npu cnegyowwmnx

YCIOBUSIX:

uernn HarnpsaxeHnda n scnomMmoratersribHble Lenu npu HanpaxxeHnn U.oms

TOK B BbIXOOHOM 3J1IEMEHTE (BbIXO,D,HbIX snemeHTax) OTCYTCTBYET,;

BapuaHT 1;

BepxHsasa Temnepartypa (40 £ 2) °C;

- HUKaKux Mep nNpefoCTOPOXHOCTU He AOSMPKHO NPUHUMATLCA AN yaaneHus Brnaru ¢ no-
BEPXHOCTW NepeknyaTens;

- NPOAOIMKUTENBHOCTb UCMbITAHUS — LLIECTb LIMKIOB.

Uepes 24 4 nocrne OKOHYaHMs UCMbITaHUSA NepeknovaTenb AOMKEH ObITb NOABEPrHYT Cre-
AYOLLMM NpoBepKaMm:

- UCMbITaHMIO N30M1SLMN B COOTBETCTBUMU C 5.4.6, 32 UCKNKOYEHNEM TOrO, YTO 3HaYeHNe
UMMYJSIbCHOrO HaNPsHKEHUA JOMKHO OblTb YMHOXEHO Ha kKoadhduumeHT 0,8;

- UCNbITaHMIO Ha PyHKLMOHMPOBaHME. NepekntoyaTenb HE AOMKEH MMETb NOBPEXAEHNI N

AOMKeH HopMarbHO PYHKLMOHMPOBATb.

WcnbiTaHne Ha BnaxHoe Tensno 4oMnycKkaeTcs Takke paccmaTpuBaTb W Kak MCNblTaHWe Ha
Koppo3uto. Pe3ynbTaT UcnblTaHUn oLeHMBAlOT BU3yanbHO. He A0MKHO GbiTb HUKAKUX BUAMMbIX
CnefoB KOppO3uK, koTopasi Morna 6bl NoBNUATL Ha OYHKUMOHArbHbIE CBOMCTBA Nepeknoyarte-

4.

5.4 lpoBepKa 3NeKTpU4YeCKUx TpedboBaHNn

5.4.1 [poBepka NoTpedNAeMON MOLLHOCTH

MoTpebnsiemass MOLWHOCTb [AOfkHa ObiTb onpegeneHa AOnst HOpMarbHbIX 3HAYEHWI
BIUSIIOLLUMX BENUYMH, NPUBEAEHHbIX B npunoxeHun C, nobbiM noaxoasdwmm metogom. [lpu

3TOM AoSmKHa BbITb 0becneyeHa TOYHOCTb He xXyxe 5 %.

5.4.2 UcnbiTaHue BNUAHUA ONUTENbHbIX MPepbiBaHUMA HaNpPsXKeHUA 3NeKTpo-

nUTaHuA

McnbiTyembli nepeknoyaTesnis NPUBOAAT B AENCTBME COBMECTHO C KOHTPOSbHbIMK Yaca-
mu. Ecnn peseps paboTbl obecneymBaeTca 3apskaeMon baTtapeen unm NpyxmMHom, nepekxroya-
Tenb AomKeH ObiTb NpUBEAEH B AenCTBME NO KparHen mepe 3a 108 4 go ncnbitanmsa. Ecnn pe-

3epB paboTbl obecrneynBaeTcsa batapeei ranbBaHUYECKUX 3NEMEHTOB, nepekniovaTens Aor-
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XeH ObITb NpUBEAEH B AENCTBME NO KpanHen mepe 3a 1 4 40 ucnbiTaHus.

VICTOYHMK aneKTponuTaHna UCMbITyeMoro nepeksodvarens BbiknodaoT Ha 36 4. Koraa
3MEKTPONUTaHME BOCCTaAHABNUBAETCS, pa3HULA BO BPEMEHU MEXAY KOHTPOMbHLIMU Yacamun u
UCNbITYyEMbIM NMepeknioYaTenem He JOSMKHA NpeBblwaTh:

180 ¢ — onga nepekntoyaTens ¢ pe3epsoM paboTbl, 0becnevyeHHbIM NPYXXUHON;

1,5 ¢ — onga nepekntoyaTens ¢ pe3epBom paboTkl, obecnevyeHHbIM 6aTapeen, 1 ons nbe-
30KBapLEBOro nepeknoyartens.

[ormkHo ObITb Takke NPOBEPEHO, YTO BbIXOAHbLIE NEPEKIYaTENN BO3BPALLAKTCA B MOSO-
XeHue, uMetoLLlee MecTo B COOTBETCTBUN C UCTUHHBIM BPEMEHEM, KOrAa 3neKkTponuTaHne BOC-
CTaHaBnMBaeTCH.

YKka3aHHOEe UCMbITaHWe OOIMKHO ObiTb BbIMOMHEHO ANS BCEX BO3MOXHbLIX MOJIOXEHWUN Bbl-
XOAHbIX nepekntoyaTenen. HanpspkeHme OOMKHO GbiTb BOCCTAHOBMEHO C NMOMOLLbIO YCTPOMCTB

nepeKknio4yeHn, 0e3 CcKayKoB.
5.4.3 WcnbiTaHUe HA YUCNO LUUKNOB BbIXOAHOIO 31IeMeHTa

KoHTakT(bl) nepekntovaTens gormkeH(bl) 6b1Tb MCMbITaHbl HA NMOJSTHOCTBLIO COBpaHHOM nepe-
KnioyaTerne npu HopMarsibHbIX YCNOBUAX MyTeM MNoACOeOVMHEHUS K UCMblTaTenbHOM uenu, co-
CTOSILLIEN B OCHOBHOM M3 UCTOYHUKA ONEKTPONUTAHUA, 3alLUMTHOIO YCTPOWMCTBA U MOSIHOMO CO-
NPOTUBIIEHNSA HArpy3Ku.

3HayeHne HanpspKeHUst ANEKTPONUTaHus, nogaBaemoe K UCNbITaTeNbHOW Lenu, AOSMKHO
OblTb YCTAHOBNEHO paBHbIM HOMWHANBHOMY Pa3MblKAEMOMY HAMPSKEHUIO, YMHOXEHHOMY Ha
KoadpdpmumeHT 1,15, a NoNHOe ConpoTUBIIEHME HArpy3KM JOMMKHO perynmpoBaTtbCcs Taknum obpa-
30M, YTOObI NONYYNTb TOK, YKasaHHbIM B 4.4.5. Mpn ncnbiTaHMM C OMUYECKOW Harpy3Kkon nosiHoe
COMPOTUBMNEHNE HArpy3kn COCTOUT M3 aKTUBHOINO COMNPOTUBIEHUS, @ MPU UCNbITAHUU C UHOYK-
TMBHOM Harpy3kon (cos ¢ = 0,4) — n3 conpoTUBIIEHUS U UHOYKTUBHOCTU, COEQMHEHHbIX nocre-
AoBaTesibHO (eCrnv UCNoNb3YyHT KaTyLKy MHAYKTUBHOCTM 6e3 Xene3Horo cepaeyHuka, To peau-
CTOp, Yepes KOTopbIN NPOXoAnT TOK He MeHee 0,6 % Toka KaTyLuKW, OOMMKEH OblTb COeauHEH C
Hen napannesnbHo).

[omxkHbl 6bITb NPOBEAEHbI TPU UCMBITAHNA NPU Pa3NNYHbIX BbIXOAHbIX aniemeHTax (unu
Habopax KOHTaKTOB nepeknyaTens) B COOTBETCTBUN C 4.4.6, a UMEHHO:

30000 umMKNoB C OMUYECKON Harpys3Kkom;

30000 ymknoB ¢ MHOYKTUBHOW Harpy3Kom;

75000 umknos 6e3 Harpysku.
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[na ncnblTaHMs KOHTaAKTOB MepeknoyaTens nokasaTtensa Makcumyma (UM nx 3feKTpoH-
HOro 3KBMBAsIEHTa) MNOMIHOE COMPOTUBNEHME HArpy3km OOMKHO COCTOATb M3 COMPOTUBIEHUS
N WHOYKTUBHOCTWU, COEOMHEHHbIX NnocreaoBaTenbHO, YTOObl NOMYyYUTb KOIMMPUUNEHT MOLL-
HocTh 0,5. TOK B MCNbITaTENbHOW Lienn JOMMKeH ObiTb OTPEryniMpoBaH Tak, 4Tobbl Npyu HOMMK-
HanbHOM pa3MblKaEMOM HanpsPKeHUN KaXyLllasics MOLWHOCTb 6bina pasBHa 20 B'A. Yucno
LMKIOB, KOTOPOE AO0STKHO BbITh BbINOSTHEHO, AOMKHO BbiTb CBA3AaHO C CaMbliM KOPOTKMUM MpPO-
rpamMmnpyemMbiM NEPNOLOM UHTErPUPOBAHUS, HO BbiTb HE MeHee 400 000.

Bpems mexay nsmeHeHussMn COCTOAHNA crieqyeT ycTaHaBnmBaTb C YacTOTOM, He MPeBbI-
LLatoLen:

- LUECTU LMKMOB NepekntioveHns B 1 MUH — A8 nepeknoyvaTtenen Harpysku u nepeknoya-
Tenen Tapuda;

- 0QHOro UMKna nepeksritoyeHns B 1 ¢ — onsg nepeknovarenen nokasarens makcumyma.

McnbiTaHnsa cunTatoT yaoBneTBOPUTENBHBIMU, €CIU NOTEPS MOLLHOCTU BbIXOOHbIX 351e-
MEHTOB NPV HOMUHANbBHOM pa3MblkaeMOM TOKe He npeBbilwaeT 3 BT unun nageHve HanpsxeHns
Ha BbIXOAHbIX 3rieMeHTax He npesbiwaeT 1 B 1 OTKpbITble KOHTaKTbl MOTYT BblAEPXNBATb UCTbI-
TaTenbHoe HanpsXeHue nepemeHHoro Toka 1 000 B (cpegHee kBagpaTnyeckoe 3HavyeHne) B

TeyeHue 1 MUH.
5.4.3.1 VicnbiTaHne nepekntoyaTenen NoCToOAHHOro Toka HM3koro ypoBHs (30 B, 30 MA)

BbixogHowm nepekntovatenb AoMmKeH ObiTb UCMbITAH C MOMTHOCTbIO COOPaHHbLIM NEepeknoYa-
Tenem no BPEMEHM MPU HOPMAasbHbIX YCIOBUAX M BKOYATLCA B UCMbITATENbHYIO LiENb, KOTO-
pas COCTOMUT rraBHbIM 06pa3oM M3 UCTOYHUKA ANEKTPONUTAHMA U PE3UCTUBHOM Harpysku. [ns
UCMbITaHUS Lenu HarnpsbKeHne 3neKkTponuTaHna OoSmKHO BbITb yCcTaHOBMEHO paBHbiM 34,5 B, a
pe3ncTMBHasi Harpyaka QOrmkHa OblTb oTperynupoBaHa Ha Tok 30 MA.

Yuncno cpabaTtbiBaHUI, KOTOPOE CrieayeT NPoOBECTU, AOMKHO ObiTb He MeHee 400000.

N3meHeHns cOCTOSAHMS OOMKHbI COOTBETCTBOBATL O4HOMY cpabaTbiBaHuio B 1 C.

McnbiTaHne cumTaloT yooBneTBOPUTESbHBIM, €CIN MOCe Hero nepeknyvaTesnb COOTBeT-

cTBYyeT TpeboBaHuam 4.4.5.
5.4.4 UcnbiTaHue peXXxnma KOPOTKOro 3aMbiKaHUA BbIXOAHOMO 35ieMeHTa

TpeboBaHMsi MO KOPOTKOMY 3aMbIKaHUIO CrieayeT NPOBEPsSTb B MCMbITaTENbHOW Lenu, co-
cTosiILEen u3 nocnegoBaTenbHO COEAUHEHHbIX CrEeaYLNX 3N1EMEHTOB:

- UICTOYHMKA TOKa C OXXnaaeMbiM KOPOTKMM 3aMblkaHneM 7 KA (cpeaHee kBagpaTuieckoe
3HayeHue) npu cos ¢ = 0,5 unu 3 KA (cpegHee kBagpaTnyeckoe 3HaveHune) npu cos ¢ = 0,8;

- NMNaBKOro npeaoxpaHnTend,
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- nepekryaTensd, 3akpbliBatoLLEro Nnepexos K HyrieBoMy HarnpspKeHuto;

- 3aKpbITOro KOHTAKTa BbIXOAHOrO nepeknovaTens.

Knumatnyeckme ycrnosusi BO BPEMS UCMbITAHUS OOSDKHbI MMETb HOpPMasibHble 3HaYeHUs,
npueeaeHHble B NpunoxeHmn C.

OTan 1. VcnblTaHne ¢ NnaBkMM NpeaoxpaHuTesieM, COOTBETCTBYOLWMM HOMUHANbLHOMY
pasmbikaemomy TOKy. ([MnaBkun npegoxpaHuTenb AorkeH cootBeTcTBoBaThb IEC 60269-3,
UMETb HOMUHasNbHbIN TOK, paBHbI HOMUHANBbHOMY pa3MblKaeMOMYy TOKY Nepekroyatensa unm
BonbLeMy 3Ha4YEeHWIO).

[ormkHbl BbITb NPOBEAEHbI TPU UCMbITAHWUS Ha KOPOTKOE 3aMblkaHWe C OXuAaeMblM TOKOM
KOPOTKOro 3ambikaHus 7 KA (cpegHee KBagpatuyeckoe 3HaveHue). McnbiTaHne cunTaroT yaoB-
NeTBOPUTESbHbLIM, €CfN 3alUumMTa OT HEMPAMOro KOHTaKTa OCTaeTcs rapaHTupoBaHHOW. [onyc-
KaeTcsl CBapMBaHMe KOHTaAKTOB Mexay COBoM.

OTan 2. VcnbiTaHne ¢ nnaBkMM npegoxpaHuTenemM, COOTBETCTBYHOLMM CNOCOOHOCTU Bbl-
AepXMBaTb KOPOTKME 3aMblkaHus. (XapakTepUCTUKN NIaBKoro npefoxpaHnTens OOMKHbl ObiTb
cornacoBaHbl Mexay noTpedbuTenem n N3roToBUTENEM).

HormkHbl 6bITb NPOBEAEHbI TP UCMBbITAHMSA Ha KOPOTKOE 3aMblKaHUE C OXMAAEMbIM TOKOM
KOPOTKOro 3ambikaHusa 3 KA (cpegHee kBagpaTtuyeckoe 3HadveHue). McnbiTaHne cunTaroT yaoos-
NeTBOPUTESIbHBIM, €CnK BbIXOQHOW nepeknovaTtens octaeTcsa paboTocnocobHbIM. [pu aTOM
npoBepka Ha (PYHKUMOHMPOBAHME [OSMKHA NPOBOAUTLCA B OOHOW U3 NporpamMmupyemblxX Mo-
cnefoBaTenibHOCTEN C HOPManbHbIMU 3HAYEHUAMMW, NPUBEAEHHBIMM B npunoxeHumn C.

MpumeyaHunsa

1 Ecnun B npouecce atana 1 KOHTaKTbl HE CBapMBaloTCs, TO 3Tan 2 He NPoOBOASAT.

2 WcnbiTanme pexnma KOpOTKOro 3amMblKkaHMA HE NPOBOOAT Ha NnepekntovyaTerie NoCTOAHHOINo Toka

Hu3koro ypoeHsi (30 B, 30 mA).
5.4.5 WcnbiTaHMe Ha HarpeB

[MoBbiWEHNE TeMnepaTypbl BHELLHEN MOBEPXHOCTU KOPMyCa U KPbILIKA 3aXXMMOB HE LOSXK-
HO 6bITb Gonee 25 K npu okpyxatowen temnepatype 40 °C nocne npoTekaHnsa yepes BbIXoa-
Hble 9neMeHTbl NepeknYaTens MakCMManbHOro CyMMapHOro Toka (/i) B TedeHune 2 .

Bo Bpemsa ucnbiTaHus nepeknioyaTenb He JOMKEH NoABeEpraTbCa BO34ENCTBUIO CKBO3HSIKA
U NPSIMOrO COSNTHEYHOTO U3NYyYEHUS.

Opyrve snuaowme gakTopbl AOSMKHbI MMETb HOpMaribHble 3HaYeHus, NpUBEOEHHbIE B
npunoxeHun C, 3a UCKNIOYEHNEM HaMNPSXKEHNS ANEKTPONUTAHNSA, KOTOPOE AOSKHO ObiTb paBHO
1,15 Unom.

28



rOCT IEC 61038-2011

lMocne ucnbiTaHus nepeknyartesib He OO0JMKeH MMeTb HUKaKnX I'IOBpG)K,D,GHI/IVI N OO0JTKeH

COOTBETCTBOBaTb TPEOOBAHMAM UCNbITAHUA N30NALMOHHBIX CBOMCTB No 5.4.6.

5.4.6 UcnbiTaHe WU3ONALUOHHLIX CBOMUCTB

5.4.6.1 OO6wme ycrnosunsa ncnbitTaHm

McnbiTaHnio gomkeH ObiTb NOABEPTHYT TOSMbKO MOSMIHOCTBIO COBpaHHbLIN nepeknoyvaTtens C
KOXKYXOM (3a MCKINIOYEHNEM CINyyaeB, yKasaHHbIX HUXE), C KPbILLKON 3aXKMMOB U BUHTAMWN 3aXKK-
MOB B MOJSIOXXEHUN, COOTBETCTBYIOLLEM 3aKpPEnSeHUo MPOBOAOB MaKCUMMarnbHO OOMyCTUMOro
AN 3aKMMOB CEeYEHUS.

MeToguka ucnbitaHnsa — no [1] m [2].

CHa4vana JomkHbl ObiTb NPOBEAEHbI UCMBbITAHUA UMMYNbCHBIM HanpshkeHneMm, a 3aTemMm —
HanNpPs>KeHMEM NEePEMEHHOr0 ToKa.

TunoBble UCNbITaHNA N30NAUUM CHUTAIOT YOOBNETBOPUTENBHBIMU TONLKO NPU TakoM pas-
MELLEHNM 3aKMMOB NepekntoyaTens, npu KOTOpoM nocrneaHun BolaepkmsaeT ucnbitaHmna. Ec-
NN pacnosioKEHNe 3aXMMOB MHOE, BCE UCMbITAHMA 3MEKTPUYECKOWM MNPOYHOCTU M30NsuUumn
AOMKHbI ObITb NPOBEAEHbI ANA KaXgoro cnocodba pasmeLyeHus.

[ns gaHHbIX UCNbITAHUA TEPMUH «3eMMS» UMEeeT crneayrowmin CMbICH:

a) ecnu Kopnyc nepekroyaTens N3rotToBneH U3 MeTanna, «3eMnen» cymTaroT cam Kopnyc,
YCTaHOBJIEHHbIN Ha NNOCKOW NPOBOASALLEN MOBEPXHOCTY;

b) ecnu kopnyc nepekntoyaTens UnNn TONbKO ero YacTb U3roTOBIEHbI U3 U30NALNOHHOIO
mMaTepuana, «3emren» CHMTaloT NPOBOAALLYI0 hOnbry, KOTOPON 06epThLIBAOT NepeknoYaTens,
conpuKacarLycs CO BCeMU JOCTYNHbIMU MPOBOASALLMMM YACTAMU U NPUCOEOUHEHHYIO K NJ10-
CKOW NpoBOASLLEN MOBEPXHOCTU C YCTAHOBIIEHHBLIM Ha HEW LlOKOoneM nepekntodatens. B cnyya-
S1X, KOrga KpblLKa 3aXMMOB NO3BOSISIET, NpoBoAsLLas onbra gomkHa HaXo0ANTLCSA OT 3aXXMMOB
N OTBEPCTMM ONsi MPOBOAOB HA pacCTosAHUN He Gonee 2 cMm.

Bo BpemMs ucnbITaHU UMNYMbCHBIM HaNPs>KeHWEM N HanpshKeHneM nepemMeHHoro Toka Le-
nn, KOTOPblEe He NoABeprarT UCNbITAHUAM, MPUCOEOVHSIOT K «3eMne», Kak ykasaHo B 5.4.6.2 u
5.4.6.3.

WcnbiTaHna cnegyeT NpoBOoAUTL B HOpMaribHbIX YCIOBUSX 3Kcnsyatauuu. Bo Bpems wmc-
NbITAHNA Ka4eCTBO M30NAUUN HEe OOMMKHO yXyawaTbCa M3-3a BO3AENCTBUSA MNbIIM UK BAAXHO-
CTW B KOHLIEHTpAUUAX, HE COOTBETCTBYHOLLMX HOPMasbHbIM YCITOBUSIM.

Mpn oTcyTCcTBMM cneuunanbHbIX YKasaHui HOpPMaribHbIMW YCIIOBUSIMW MPU UCMbITAHUSX

n3onaunmn aBndarTCA:
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- TemnepaTtypa okpyxatowen cpegbl ot 15 °C go 25 °C;
- OTHOCUTENbHAaA BNAaXXHOCTb OT 45 % 0o 75 %;

- aTMocepHoe gasneHue ot 86 o 106 klla.

5.4.6.2 WKcnbiTaHne nMnynbCHbIM HanpsXXeHnem

McnbiTaHne gomkHoO ObITb npoeseaeHo npu cneayrowmnx ycrnosuax:

- hopma kpueon nmnynsca: 1,2/50 nmnynsca, yctaHoBneHHoro B [1];

noBbllWeHne HanpsxxeHna Ha = 30 %;

CHWXeHue HanpskeHnsa Ha = 20 %;

nonHoe conpoTtuerieHne nctodHnka (500 + 50) Owm;

3Heprusa uctovHumka (0,5 £ 0,05) [x;

ucnblTaTensHoe HanpskeHne 6° ¢ KB.

[nsa kaxgoro ucnbiTaHNA MMNYNbCHOE HanpskeHue npuknagsiaoT no 10 pas noovepes-
HO 4N4 Kaxgoun nondapHocTu. MnHumaneHas naysa mexagy nmnynscaMmm JomkHa 6biTb 3 C.

a) icnbiTaHne nsonsaumm Lenemn nepeknioyatenst OTHOCUTENBbHO «3eMIn».

Bce 3axumbl nepekntovatens A4omkHbl BbiTb coeguHeHbl BMecTe. MIMnynbcHoe Hanpsixke-
HWe OOSMKHO OblTb NPUOXEHO MEXAY 3TUMKN 3aXXMMaMun 1 «3emnen». Bo Bpems ncnoitaHms He
AOJMKHO BO3HMKATb UCKpEHUs, NPOBUBHOro paspsaga unm npobos.

b) UcnbiTaHne Ha BO3aencTBME HaNPsXKEHNSA BCNIIECKOB Ha BXOAHbIE 3fIEMEHTHI.

MmnynbcHoe HanpsbkeHue AOMKHO BbITb NPUNOXEHO MEXAY BXOAHLIMU 3aXXMMaMu nepe-
Kntovartens.

I'Ipmmel-laHme - ,D,J'IFI y4acCTKOB, rge npeo6na,qa+0T BO34YyLIHbIE CETU 3NEKTPONMUTAHNA, MOXET
HOTpe6OBaTbCﬂ MakcnMMalribHoe uUcnbliTaTesibHoe HanpA>XeHne CBbllle 6 kB.

5.4.6.3 VcnbiTaHWe Hanps»KeHeM nepeMeHHOro Toka

McnbiTatensHoe HanpsbKeHne OOSMKHO ObiTb MPaKTUYEeCKN CUHycouaarbHbIM, HOMUHAIb-
HOM YacTOoTbl U NPUKaabiBaTbCA B TedeHne 1 MUH.

NcnbiTatensHoe HanpskeHne 4 kB (cpegoHee kBagpaTudeckoe 3Ha4veHue) ans nepe-
KnovaTtenen knacca sawmtbl |l u 2 kB (cpegHee kBagpatuyeckoe 3HadYeHue) onga nepekntoya-
Tenemn knacca 3awmtbl | JOMKHO ObITb NPUNOXEHO MEXOY BCEMU 3aXXMMaMKU, COEOUHEHHbBIMMU
BMECTE, 1 «3emMnen». Bo BpeMsa 3Toro ncnbiTaHns UCKpeHme, NpobmnBHOM paspsig nnm npodomn
He JoryckKaroT.

bonee TOro, Korga BbIXOAHbLIE LENN HE COEAUHEHbI raribBaHNYECKN C BXOOAHbIM 3fIEMEH-
TOM, MUCMbITaTENbHOE HanpsbkeHne 2 KB 4OmMKHO ObiTb NPUNOXEHO MEXAY KaXXOoW anekTpuye-
CKN HE3aBUCUMOW LIEMbI0 U BCEMU APYrMMU LENsAMM, KOTOPbIE OOSTKHbI ObiTb COEANHEHBbI C

«3emMnen».
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5.5 NMpoBepka TpeboBaHUN K TOYHOCTU XoA4a

5.5.1 OO6wwme ycnoBusi UCNbITaHUN

McnbiTyembli nepekntovatens ycTaHaBnmMBaloT B HOpMmarnbHoe paboyee nonoxeHue u, ec-
nn HeobxoamMmo, B KNUMaTUYECKYHO Kamepy, NO3BOMSOLLYI0 NoABepraTb ero BO3AENCTBUIO TEM-
nepaTypbl U1 OTHOCUTESNIbHOW BNAXHOCTU corfnacHo npunoxeHuto C, obecneymBaloT e€ro anek-
TponuTaHme oT npmubopa, CBOGOAHOrO OT KPaTKOBPEMEHHbIX MPEPbIBAHNA M NPOBASiOB Hanps-
XeHus, nogaep>KuBarLLero B kaMmepe 3agaHHble YCroBUS.

Mepen ucnbiTaHMEM MepekniyaTenb C 3apshkaeMon batapeen OOMmKeH ObiTb NpuBEOEH B

pencteue 3a 108 4 ans obecnevyeHns BOCCTAHOBIEHUS pe3epBa.

5.5.2 WcnbiTaHue nepeknroYvaTeniel CUHXPOHHOro TMna

5.5.2.1 WcnbiTaHne nepekntoyaTens, NoakIo4aemMoro K cetu

MepekntoyaTenb NOAKMHOYAT K UCTOYHMKY SMEKTPONUTAHNS BMECTE C KOHTPOSbHBbIMU Ya-
camu, CUHXPOHM3MpyembiMu ceTblo. CnycTta 30 cyT pasHuua NokasaHui BO BPEMEHU MeXOy

9TaNIOHHbIMN YaCcaMn U UCNbITyeMbIM NepeKkn4vaTenem gOJKHa ObITb MeHee 5 c.

5.5.2.2 VicnbiTaHne nepeknoyaTtenst Ha pe3eps paboThl
Cm.54.2.

5.5.3 WcnbiTaHue nepekntoyaTenen ¢ Nbe3okBapLeBbIMA YacamMu

5.5.3.1 WNcnbiTaHne nepekntovaTensd, NoAKNYaemMoro K ceTu

MepekntovaTenb NOAKIOYAKT K MCTOYHUKY NEKTPONUTAHUS COBMECTHO C KOHTPOJSIbHbIMMN
nbe3okeBapueBbiMn Yacamu. Cnycta 30 cyT pasHuua NoKasaHU Mexay dTarloHHbIMUM Yacamu m
UCnbITyeMbIM NepeknoyaTenieM JomkHa OblTb MeHee 15 c.

Mpy Hann4MM NOBEPOYHOro BbIXOAA AOMNyCKaeTcs onpeaensatb TOYHOCTb Xo4a Mo U3MeHe-

HWIO YaCTOThbl BpeMsa3agatoLLero reHepartopa.
5.5.3.2 WcnbiTaHne nepeknioyaTenen Ha peseps paboTbl
Cm.5.4.2.
5.5.3.2 W/cnbITaHne TOMHOCTM X04a Ha BO3AeNCTBUE TeMnepaTypbl

[MepekntovaTtens nepemMeLlarT B KNUMATUYECKYHD KaMepy M M3MEPSIT ero Bpemssa-
AaroLyo ocHoBy npu Temnepatype 23 °C.
YctaHasnusatoT Temnepatypy 45 °C. lNocne gocTXeHUs TeNNOBOro paBHOBECUS NU3Me-

PSAIOT BpeMsizadaloLlyto OCHOBY, U OHa He AOSMKHA OTnu4aTbCsa OT uaMmepeHHon npu 23 °C 6o-
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nee yeMm Ha + 38107,

3atem yctaHaBnuBatoT Temnepatypy muHyc 10 °C. lNocne gocTmxeHus TensoBoro pae-
HOBECMKSI M3MEPSIOT BpeEMA3adaloLyo OCHOBY, N OHA HE OOSKHa OTNM4aTbCA OT U3MEPEHHOMN
npwm 23 °C Gornee YeM Ha + 57-10°°.

5.5.4 UcnbiTaHMe nepeknoyaTensa mnokasaTenss MaKcuMmyma

lMepekntovaTensb nokasaTtenis MakCuMymMa COeAMHSAT CO CTaH4APTHbLIM CYETYN-
KOM/XPOHOMETPOM.

Mpoeogat 100 ymknoB ucnbiTaHnn. MakcMmarnbHas NOrpeLHOCTb NPU YKa3aHHbIX Bbllle
ycnosusix u nocne 100 umMknoB He JomkHa ObITb Bonee ogHOro nepuoaa UHTerpupoBaHus (Me-

Hee 1 %).
5.5.5 UcnbiTaHMe Ha BNUsAHWE 4YaCTOThbl ANEKTPONUTAHUSA

WNcnbiTaHua nepeknoyatenen npoBOAAT Mpu BceX 3HayeHusix yYactotbl oT 0,98 oo 1,02
HOMMWHarbHOW 4acToThbl 3NeKTponuTaHus. Bo Bpemsi ncnbiTaHus nepeknoyaTenu AoMmKHbI Hop-

MarnbHO OYHKLMOHMPOBaTb.

5.6 UcnbiTaHue 3ﬂeKTpOMaFHMTHOﬁ COBMECTUMOCTHU

5.6.1 Obwue ycnoBusa wucCnbITaHUN

I'IepeKmoanenb ncnbiTbiBalOT B HOpMaribHOM pa6oqu NONoXXeHnn ¢ yCTaHOBJ1E€HHbIMU
KOXXYXOM " KprUJKOﬁ 3axumoB. Bce vacTtu, Tpe6yrou_u/|e 3a3eMieHust, OOMKHbl ObiTb 3a3emMne-
Hbl.

Mocne ucnbiTaHun nepekrnwo4yartesib He O0JKeH MMETb HUKaKMX nospe>|<,u,eH|/||7| n OOJNKeH

paboTaTb HOpManbHO.
5.6.2 WcnbiTaHUe BNUAHUA FAPMOHUK

MepekntoyaTenb MOAKMIOYAKT K MCTOYHUKY SNEKTPONUTaHUA BMECTE C KOHTPOSbHbIMM
Yacamu. K uctouHunky anektponutaHnsa gobasnsawot 10 % rapmoHukn 3. VicnbiTaHue npoBogaT
B TeyeHne 30 cyT. B KOHUe mcnbITaHMA TOYHOCTb XO4a He OOSKHa U3MeHUTbCs Bonee yem

Ha + 2 ¢ OT pe3ynbTaTos, NonyyeHHoix B 5.5.2.1 1 5.5.3.1.

5.6.3 WcnblTaHUe BNUAHNUA KPAaTKOBPEMEHHbIX NpepbiBaHUN 3S1IEKTPO-

nMUTaHNA N NpoBanoB HanpsAXeHusA

FlepeKmoanenb NnoaKnto4arT K UCTOYHUKY 3NEKTPONMUTaHnA BMECTE C KOHTPOJIbHbIMU
yacamu. B CeTeBYIO JIMHUIKO NepeKr4aTend nogkni4varT cneunanbHoe 060py,D,OBaHI/Ie, KOTO-
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poe GyaeT cnocobHO MoABeprHyThb MCnbiTyeMoe obopyaoBaHWeE BO3OEWCTBUIO Nporpammupye-
MbIX KPaTKOBPEMEHHbIX MpepbIBaHUA 3MEKTPONUTAHUSA M MPOBAaroB HanpshkeHnss 6e3 Kakux-

nMOO CKayKoB.

5.6.3.1 BnusiHne KpaTKOBPEMEHHbIX NMPEepPbIBAHUI 3MEKTPONUTAHNSA Ha NepeknovaTenm

CUHXPOHHOIO THUNa

lMepekntoyaTtens nocnegoBaTenbHO NOABEPraloT ABaAuaTh criefyowmMm O4HO 3a ApYrnm
npepbIBaHNAM 3NIEKTPONUTAHUSA C MHTEPBASIOM MO KpanHen mepe 5 ¢. 3HadyeHnsa npepbiBaHUN,
KOTOpble OOMKHbI ObITb MPUMEHEHDI, AOMKHbLI cocTaenaTb 20, 50, 100, 200, 500 mc, 1 1 2 c.

lMocne kaxgoro UCNbITaHMA TOYHOCTb XO4a WMCMbITYEMOro nepeknidarensa gomkHa 6biTb

nydlue 3Ha4YeHUN, yKa3aHHbIX B Tabnuue 7.

Tabnuua 7 — MakcumanbHasa NorpeLHoCTb

OnutenbHoCTb
npepbiBaHusa anektponu-| 20 mc | 50 mc | 100 mc| 200 mc| 500mc| 1c | 2c

TaHUA

MakcunmanbHas no-

rPELHOCTb 400 mc 1c 2c 4c 10c 10c 1c

5.6.3.2 BnusaHne npoBanoB HanpsikeHNs Ha NepeksoyaTeniu CUHXPOHHOro Tuna

MepekntoyaTenb NOAKMYAKT K UCTOYHMKY 3NEKTPONUTaHUSA HanpsbkeHneM, paBHbiM 50 %
€ro HOMMHanbHOro 3Ha4YeHust, Ha 1 MUH.

lMocne ucnbiTaHNA TOYHOCTb XOA4a UCMbITYEMOro NepekntoyaTens He A0MKHA N3MEHUTBLCA
6onee yem Ha 500 mc nnlOC NOrpeLwwHoCcTb BerneacTeme paboTel Ha pesepse (1 Mc ons anek-

TPOHHbIX NepeknyaTenen n 125 mc ona nepeknioyaTenen ¢ NPyXMHomn).

5.6.3.3 BrnivsiHMe KpaTKOBpEeMEHHbIX NpepbiBaHUN SNEKTPONUTAHUS Ha NepeknovaTeny ¢

Nnbe30KBapLueBbiM HYaCaMun

MepekntovaTenb noaBepralT MNpepbiBaHUIO 3rekTponuTaHua cornacHo 5.6.3.1. lNocne
KaXgoro MCnbITaHWMA TOYHOCTb XO4a MCMbITYEMOro nepekntodatenis He [OSMKHA WU3MEHUTbLCA
Bonee 4em Ha 400 mc.

5.6.3.4 BrnivaHue npoBanoB HaNpsXeHNA Ha nepeksritoyaTenm ¢ Nbe3oKBapLeBbIMN Yaca-
MU

MepekntovaTenb nogknoyaroT cornacHo 5.6.3.2. Nocne ncnbiTaHna TOYHOCTb Xo4a UCTbI-

TyeMOro nepekn4vartena He goJpkHa MUBMEHATLCA bonee yem Ha 20 mc nntoc NOorpeLwHoCTb,
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obycnosneHHas paboton Ha pesepse (1 McC).

5.6.4 MWcnbiTaHMe Ha YCTOMYUBOCTDb K 3NIeKTPOCTaTUYECKUM pa3psaaam

WMcnbiTaHne gomkHo ObiTe npoBefeHo B cootBeTcTBUM € IEC 61000-4-2 npm cnegyowwmx

YCIoBUAX:

HanpdaxXeHune B uenun areKTponmtaHnA Unom;

KOHTaKTHbIV pa3psaa;

YPOBEHb XECTKOCTU UCMbITaHUn 4;

ncnbltTatenbHoe HanpshkeHne 8 kB;

- yucrno paspsgos 10.

MpunoxeHne anNekTpocTaTUYECKOro pa3psiaa He AOIMKHO Bbi3blBaTb KAKOro-nmbo nameHe-
HUA B OTCYETE BPEMEHM U B NOSNOXKEHUU KoHTakTa(oB) nepekntovatens. epeknovatens He
AOIMKEH UMETb Kakmx-nMbo NOBpEeXAeHuM U OOMMKEH OCTaBaTbCA B npedenax TpeboBaHun

K TOYHOCTMW.

5.6.5 UcnbiTaHMe Ha YCTOMYMBOCTb K BbICOKOYACTOTHbLIM 3N1IEKTPOMarHuT-

HbIM Nonsam

WcnbitaHne gomkHo 6biTb NnpoBeaeHo B cootBeTcTBum ¢ IEC 61000-4-3 npu cnegytowmx

YCIOBUSIX:

Hanps>xXedHne B uennm arieKTponntaHmnAa Unom;

nonoca 4actot ot 80 go 1000 Ml wu;

YPOBEHb XECTKOCTU UCMbITaHUN 3;

ncnblTaTenbHasa HanpspkeHHoCTb nons 10 B/m.
HanoxeHne BbICOKOYACTOTHOMO 3M1IEKTPOMAarHUTHOrO MOJSisi He OOMMKHO BbI3blBaTb KaKoro-

nMBo M3MEHEHNSA B OTCYETE BPEMEHU N B MONOXEHUM KOHTAKTa(0OB) NepekntovaTens.
5.6.6 WcnbiTaHue ObICTPLIMU NEepexoaHbIMU BCMNecKamMmm

WcnbiTanne gomkHo 6biTe npoeeaeHo B cootBeTcTBuM ¢ IEC 61000-4-3 npu cneaytowmx
YyCroOBUSX:

- HanpsbkeHue B uenn anektponutannsa Unom;

- UCNbITaTenbHOe HanpsxeHne 2 kB;

- NMPOAOIMKUTENBHOCTL NcnbiTaHns 60 c.

Bcnneckun oomkHbl ObiTb NPUNOXKEHbI TOMNBbKO K 3aXXKMMaM 3MEKTPONUTaHNA nepekniyaTens
B cooTBeTcTBUM C pucyHkom 6 |IEC 61000-4-4 ¢ nogcoeaMHEHHOW/OTCOEANHEHHOW CETbIO
COrnacHoO PUCYHKY 4.

I'IepeKmoanenb AOMMKEH UCMbITbIBATLCS B TeYeHne 1 MuH npu NOSIOXKUTENBHON N oTpuua-
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TenNbHOW NONAPHOCTSIX.
Cnepnyet npoBepsiTb, YTOObI BCNIECKN HE MeLLann HopMarnbHOW paboTe nepekntovaTens u
4yTOObI NepekntoYaTeny Harpysku, Tapuda u nokasatenss MakCMMyMa BKINHOYanuncb 1 BblKMoYa-

JINCb HOpPpMaArlibHO.
5.6.7 UcnbiTaHne Ha yCTOﬁ‘-IMBOCTb K MarHUTHbIM NoJiIsiM NOCTOAHHOIO TOKa

McnbiTaHne Ha BNUSIHWE BHELUHUX MarHUTHbIX NOMen JOMMKHO ObiTb NPOBEAEHO C KaTylu-
KOW, NO KOTOPOW NPOXOAUT MOCTOAHHBLIA TOK, Kak onucaHo B npunoxeHuu D, n kotopas aBuxeT-
CA NO BCEM TMOBEPXHOCTAM Kopnyca. 3HadyeHue npurnaraeMorn MarHUTOOBWXKYLLEN Cunbl
(B amnep-BuTKax) AOSMKHO BbITb COrnacoBaHo Mexagy notpebutenem n n3rotoBuTenem.

Bo Bpemsa wucnbiTaHua nepeknoyaTtens LOMKEH COXPaHsATb CBOK paboTocnocobHOCTb

(BNmSOLWME BENMYUHBI NPU 3TOM MMEKT 3HAYEHUs1, NpuBeAeHHbIE B npunoxeHum C).
5.6.8 UcnbiTaHWe Ha yCTOMYMBOCTb K MarHUTHOMY MOJIIO NepeMEeHHOro Toka

McnbiTaHne [omkHO ObiTb NpoBeLeHO MyTEM MNPOLBMXEHUA MepeknovaTtens BHYTPU
KaTyWwKn guametpoMm 1 M M MarHMTOOBUXYLLEN CUNoun, akBmBaneHTHon 400 amnep-BuTKamu
(0,5 mTn).

Bo Bpemsi ucnbiTaHus nepeknioyaTenb AOMMKEH COXPaHATb CBOK paboTOCNOCOOHOCTb

(BJ'IVIFHOU.I,VIe BeJIMYNHbI NP 3TOM UMEIKT 3HAYEHUA, NpunBeaeHHbIe B NPUNOXEeHNN C).
5.7 U3mepeHue pagmnonomex

McnbiTaHne Ha paguonomexm OOMmkHO ObiTb npoBedeHo B cootBeTcTBum ¢ CISPR 22,
pasgenbl 6 n 7, ana dactot ot 0,15 go 30 MI'y n ot 30 go 300 Ml COOTBETCTBEHHO.
[MonyyeHHble 3HaYeHUs HEe AOSMKHbI NPEBbIWATb NPeaernbHbIX 3HAYEHUN, NPUBELAEHHbIX B

CISPR 22, pasgen 4 v npunoxenuna A un B.
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MpunoxeHune A

(pekomeHagyemoe)

aneMO‘-IHbIe ncnbiTaHnA

MpuemoyHble uCMNbITaHUS LOMXHbl ObiTb NpoBeAeHbl NOTpebuTenem wnn M3roToBUTENEM Kak
100 %-Hble ncnbITaHMsA NN Kak BbIBOPOYHOE NCTbITaHUE (MO XeNnaHuio).

Mpun noctaBke naptTun meHee Yyem n3 50 nepeknoyatenen npegnovtutensHo 100 %-Hoe ucnbiTa-
Hue.

[ns BbIGOPOYHBIX MCMbITAHMI NOCTaBNsemble naptun n3 6onee Yem 1200 nepekntovatenen gOmx-
Hbl ObITb NOApPa3AeneHbl Ha YacTUYHbIE NApPTUK, cocTosilme M3 He 6onee Yyem 1200 nepekntoyaTenen.

MpremoyHble NCNbITAHNA AOMKHbI BKMOYaTb B cebs:

a) UCrnbiTaHNE TOYHOCTU XOoOa.

- HOMUHarnbHOe HanpsXXeHne anekTponuTaHua U,.m,, HOMUHaNbHas YactoTa aNeKTponuTaHus /nom
W HOpMarbHble 3HaYEeHUs APYrnX BIMSIOLWUX BENUYUH (CM. npunoxeHune C);

b)ucnbiTaHne paboTel gucnnes u nepeknovaTenen;

c)npoBepky TpeboBaHUM K KOHCTPYKLMMK.

BuayanbHO NpoBepsitoT:

KOHCTPYKLIMIO KOopnyca;

pa3MeLleHne anekTpny4eckmnx CoeHEHUN;

YCTaHOBKY MepekntoyaTtenen;

BO34YLUHbIN 3a30p U ANMHY NYTEN YTEYKM MO 3aXKMMHOW nnare;

MapKMpPOBKY, HAHOCUMYIO Ha NepeknYaTenb.
MNpremMoyHble UCNbITaHUS MOTYT BKIOYaTb TaKkKe UCMbITaHWE U3OMSUUM HaMPsHKeHWeM nepemMeH-

HOro Toka B cOOTBEeTCTBUM C 5.4.6.3.
A.1 100 %-Hoe ucnbiTaHne

McnblTaHme gomkHO ObITb npoBeaeHO Ha KaXaoM nepekrntodvarerne nocrtaBnsieMom napTun.

rlpMHMMaTbCSI AOJDKHbI TOJNBbKO NnepekKrnyaTtesin oes nospem,quMPl.
A.2 BbI6OpOUHbIe UCNbITaHUA

McnbiTaHne 4omkHO ObiTb NPOBEeAEHO Ha BbIGOPKE NepeknoyaTenen, B3aTon cryvanHbiM obpasom
13 NocTaBnsieMoin napTum.

BbIGopoYHbIEe MCNbITAHUSA OOMKHbI ObITh NpoBeAeHbl B cooTBeTCcTBMU ¢ ISO 2859-1 no cnenyto-
UM KpUTEPUSAM:

- ypoBeHb KoHTpons — || B cootBeTcTBUM C ISO 2859-1, Tabnuua 1;

- MS1aH KOHTPONS — OHO- N ABYXCTyneH4aTtbin cornacHo 1SO 2859-1, Tabnuupbl 2 1 3 cooTBeTCT-
BEHHO;

- MPUEeMOYHbIN YpoBeHb AedekTHocTn — AQL =1,0 Ang Kaxaoro UcnbiTaHns oTAeNbHO.
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Tabnnua A.1— OagHocTyneH4aTtbl NnaH
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Pasmep naptum | O6bem | [puemoyHoe | BpakoBo4Hoe
BbIOOpPKM ymncno ymncno
51-150 13 0 1
151-500 50 1 2
501-1200 80 2 3
Tabnunua A.2 — [IByxcTyneH4aTbI NnaH
O6bem MNpuemouHoe| bpakoBou- | O6bem BTO- |[MpnemoyHoe| BpakoBou-
nepeomn 4YnCno Ana | HOEe YNCNOo |pon BbIBOPKM| YMCno Ana | Hoe Yncrno
Pasmep BbIGOPKM | MepBoOW BbI- | ANst NEPBOIA OByX BblGO- |  Ons ABYX
naptuiu Bopkm BbIGOPKM pOK BMecTe | BbIGOpOK
BMeECTe
5-150 13 0 1 — — —
151-500 32 0 2 32 1
501-1200 50 50 3
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MpunoxeHune B

(obsi3aTenbHoOe)

CoOTHOLWEHNA Mexay TemnepaTtypon oKkpyxarwlien cpeabl
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M OTHOCUTENIbHOW BNAaXHOCTbLHO BOo3AyXxa

KnumaTtuyeckue

-~

\
\

= *—%‘ﬂ-‘u?

ycroBusi, He
BCTpevaloLLmecs
Ha npakTuke

KnumaTtuyeckue
YCINOBUS, BCTpe-

75 85 95100

OTHOCUTENbHAas BNaXHOCTb BO3ayxa, %

— npeaenbl Ans kaxabix n3 30 cyTok B TeYeHue roaa;
— npegaenbl, 4OCTUrHYTbIE Cry4YalHO B HEKOTOPbIE AHU;

— cpeHerofoBoe 3HaveHue

yalolmecs Ha
npakTuke



MpunoxexHne C

(obsi3aTenbHoOE)

FOCT IEC 61038-2011

Hopmaanble n npepenbHble 3Ha4YeHUA BNUAKOLWNX BENTUYUH

Tabnuua C.1
Brinsiowas HopmanbHoe 3Ha4yeHune MpenenbHoe 3Ha4YeHne
BeNn4nHa
flonyckae- Makcumanb- | MuHuMans- fonyckae-
3HaueHne MO€ OTKIO- Moe OT-
Hoe Hoe
HeHne KITOHEeHne
Haﬂpﬂ)KeHVle arekKk- Unom* i 1 o/O 1,5 Unom 0,8 Unom i 1 o/O
TponuTaHus, B
YacTtoTa anekTtponu- foom™™ +0,1% 1,01 foom 0,98/ from +0,1%
TaHug, 'y
TemnepaTypa oKkpy- Mntoc 23 +3 Mntoc 55 Mwunyc 25 +2
xatowien cpeasbl, °C
OTHocuTenbHasn 65 +10 95 — 0:-5

BINa)XHOCTb BO3AyXa,
%

* BO3MOXHble 3Ha4yeHus yctaHoBneHbl B 4.1.1.

** BO3MOXHbIE€ 3Ha4YeHUs YCTaHOBIEHbI B 4.1.2.
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MpunoxeHune D

(ob6s3aTenbHoe)

SHeKTDOMaFHI/IT ONA UCNbITAaHUA BIMAHUA MarHUTHbIX NONeN BHeELWHero npoucxoxapeHus

55 ~22
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2 [+ +
o
[y ]
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17 |
K nenbiryemomy
nepeknoyaTento
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o
o
==z
A\ y
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Mpunoxexnue A

(cnpaBo4HoOe€)

CBefeHMA 0 COOTBETCTBUMN MeXrocyaapCTtBeHHbIX CTaHAApTOB
CCbU10O4YHbIM MeXAyHapOoAHbIM CTaHAapTam

Tabnuua OAA

O06o3HavyeHne n HaumeHoBaHue CreneHb O06o03HavyeHne n HaumeHoBaHne
CCbINTOYHOrO MeXayHapoAHOro COOTBET- | COOTBETCTBYIOLLErO MEXIocy4apCTBEHHOro
cTaHgapTa CTBUA cTaHgapTa
ISO 2859-1:1989 CraTtucrtmndeckme IDT MOCT I1SO 2859-1-2009 CtaTtuctuye-

meToAbl. [pouenypbl BbIGOPOYHOro
KOHTPOISA MO ansTepHaTUBHOMY Mpu-
3Haky. YacTtb 1. [NnaHbl BbIGOPO4HOro
KOHTpOISA nocregoBaTernbHbIX NapTUn
Ha OCHOBE MPUEeMIIEMOro YPOBHS Kave-
ctBa AQL

ckne meToapl. MNpouenypbl BIGOPOUHOrO
KOHTPOIS MO anbTepHaTUBHOMY MPU3HAKY.
YacTb 1. NnaHbl BbIGOPOYHOro KOHTPONS
nocnegoBaTeribHbIX NApTUA Ha OCHOBE
NpMeMnemMoro ypoBHS KavyecTBa

IEC 60038:1983 Hanps»keHus MOD FOCT 29322-92 CtaHgoapTHble Hanpsa-
ctaHgapTtHble no MOK XeHns

IEC 60051-1:1997 MNpubopbl aHano- MOD FOCT 30012.1-2002 (M3K 60051-1-97)
roBble, 3NEKTpoOn3MepuTENbHbIE, NOKa- Mpnbopbl aHanoroekle NokasbiBakoLLne
3blBaloOLLMe, NPSAMOro AENCTBMSA U Yac- 9NEeKTPON3MepUTENbHbIE NPAMOro AENCT-
™ K HUM. YacTtb 1. OnpegeneHus un BMS U BCMOMOraTesibHble 4acTu K HUM.
OCHOBHbIE TpeboBaHu4, obLine ons Yactb 1. OnpegeneHuns u oCHOBHbIE Tpe-
BCEX YacTemn OoBaHus, oOLLMe Ans Bcex YyacTten

IEC 60068-2-1:1974 WcnbiTaHns Ha MOD FOCT 28199-89 (M3OK 68-2-1-74) Oc-
BO34ENCTBUA  BHELWHUX  (paKkTopos. HOBHblE MeTOAbl UCMbITAHUA Ha BO3OENCT-
Yactb 2. Ucnbitanua. Ucnbitanms A: BME BHELWHNX dhakTopoB. YacTb 2. McnbiTa-
Xornopg HudA. UcnbiTanme A: Xonop,

IEC 60068-2-2:1974 UcnbiTaHns Ha MOD FOCT 28200—-89 (M3K 68-2-2—74) Oc-
BO3eNCTBUE BHELLHMX (paKkTOpOB. HOBHbl€ METOAbl UCMNbITAHWUI Ha BO3L4ENCT-
YacTtb 2. UcnbiTaHna. NcnbiTaHue B: BME BHELWHUX dhakTopoB. YacTb 2. cnbiTa-
Cyxoe Tenno HusA. Micnbitanue B: Cyxoe Tenno

IEC 600 68-2-6:1982 WcnbiTaHns Ha MOD MOCT 28203-89 (M3K 68-2-6-82) Oc-
BO3EeNCTBNE BHELLUHMX (paKkTOpOB. HOBHble METOAbl MUCMbITAHMIA Ha BO3OENCT-
YacTtb 2: UcnbiTaHua. cnbiTaHue Fc: BMe BHeLLHUX ¢hakTopoB. YacTb 2. VcnbiTa-
Bubpaums (cmHyconganbHas) Hne Fc n pykoBoacTtBo: Bubpauus (cuHy-

covganbHas)

IEC 60068-2-27:1987 UcnbiTaHus MOD FOCT 28213-89 (MOK 68-2-27-87) Oc-
Ha BO34ENCTBME BHELLUHNX (DaKTOPOB. HOBHblE METOAbl UCMbITAHUA HA BO3OEWNCT-
YacTtb 2. UcnbiTadna. YacTtb 2: Ucnbl- BWe BHeLHUX (hakTopos. YacTb 2. UcnbiTa-
TaHua. VicnbiTaHne Ea n pykoBoacTeo: Hue Ea u pykoBogcteo: OanHOYHBIN yaap
Ypap

IEC 60068-2-30:1982 WcnbiTaHus MOD FOCT 28216-89 (M3K 68-2-30-82) Oc-

Ha BO3OENCTBUS BHELLHMX haKTOpPOB.
YacTb 2. UcnbiTanusa. UcnbitaHne Db u
pykoBoACTBO: BnaxHoe Tenno, unknum-
yeckoe (12+12-4yacoBon UMKN)

HOBHbleé MeTOoAbl UCMbITAHUA Ha BO3OENCT-
BME BHeLWHMX ¢hakTopoB. YacTb 2. VcnbiTa-
Hne Db wn pykosoacTeo: BnaxHoe Tenno,
umnknu4yeckoe (12 + 12-yacoBon LukI)
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lpodomxeHue mabnuysi JA. 1

O603Ha4YeHne 1 HaMMeHoBaHWe CrteneHb O603Ha4yeHne 1 HaMMeHoBaHMe
CCbINTOYHOr0 MeXayHapoaHOro COOTBET- | COOTBETCTBYHOLLEINO MEXIOCYyAapCTBEHHOIO
cTaHgapTta CTBMS cTaHgapTa

IEC 60085:1984 Cuctembl anek- MOD FOCT 8865-93 Cuctembl anekTpruyecKkon
Tpuyeckon nsonaumm. OueHka Harpe- nsonsaumn. OueHKa HarpeBOCTOMKOCTU U
BOCTOMKOCTM M Knaccugmkaums Knaccudumkaums

IEC 60269-3:1987 lNpenoxpaHuTe- IDT FOCT IEC 60269-3-1-2011 lNpenoxpaHu-
N1 NnaBKMe HN3KOBOSbTHbIE. YacTb 3. TENW NnaBKME HU3KOBOSIbTHLIE. YacTb 3-1.
[ononHutenbHble TpeboBaHMs K Nnas- [ononHutencHble TpeboBaHWA K NIaBKNM
KM NpefoxpaHuTensm, ncnosnbaye- nNpegoxpaHuTensaM Ons SKcnnyatauum He-
MbIM HEKBaNUULMPOBAHHbLIM NEPCO- KBanMuUMpoBaHHbIM MepcoHanom (nna.-
Hanom (rnaBHbIM 06pa3oM, GbITOBOIO U Kne npegoxpaHuTenn ObITOBOrO M aHarno-
aHanorM4yHoro Has3Ha4eHus) rMYHOro HasHadeHwus). Pasgensi I-1V

IEC 60335-1:1994 [lpubopsbl anek- IDT FOCT M3K 60335-1-2008 bbiTOBbIE 1
Tpuyeckue GbITOBOMO 1 aHaNorM4YHoro aHANorMyHble anekTpuyeckmne npnbopsl.
HasHayeHus. be3onacHocTb. YacTb 1. be3zonacHocTb. YacTtb 1. O6wme TpeboBa-
O6wwme TpeboBaHus HUS

IEC 60529:1989 CTteneHu 3awuThl, MOD FOCT 14254-96 (MOK 529-89) CteneHu
obecneumBaemble kopnycamu (Kog IP) 3awuTbl, obecneunBaemble 0b6o04KaMm

(Kog IP)

IEC 60695-2-1:1980 WcnbiTaHus Ha MOD FOCT 27483-87 (MOK 695-2-1-80) Uc-
noxapoonacHocTb. YacTb 2. MeToabl NblTaHMS Ha NoXxapoonacHocTb. MeToabl
ncnbitTaHnn. Pasgen 1. VcnbiTaHne mcnbiTaHUn. NcnbiTaHna HarpeTon NpoBo-
packaneHHon NPoOBOOKOW U PYKOBO- NOKON
ACTBO

IEC 61000-4-2:1995 3nektpomar- MOD FOCT 30804.4.2—-2002 CoBMeCTUMOCTb
HUTHas coBMeCTUMOCTb. YacTtb 4. Me- TEXHUYECKMX CPEACTB ANEKTPOMarHuTHas.
TOAWKWN UCMbITAHUIA U n3MepeHuin. Pas- YCTOMYMBOCTb K 3IEKTPOCTAaTUYECKNM pas-
nen 2. VicnblTaHne Ha HeBOCMPUNMYK- psgam. TpeboBaHUSA U METOAbLI UCMbITAHUN
BOCTb K 31EKTPOCTAaTUYECKOMY pa3psi-
ay

IEC 61000-4-3:1995 3Onektpomar- MOD FOCT 30804.4.3—-2002 CoBMECTUMOCTb
HUTHas COBMECTUMOCTb. YacTtb 4. Me- TEXHUYECKMX CPEACTB ANEKTPOMarHuTHasl.
TOAWKN UCMbITAHUIA U n3MepeHuin. Pas- YCTOMYMBOCTL K pagnuo4acToTHOMY 3rek-
nen 3. VcnblTaHne Ha HeBOCMPUNMYK- TpOMarHMTHOMYy nosnto. TpeboBaHMsa U Me-
BOCTb K BO3EMNCTBMIO 3NIEKTPOMArHUT- TOAbl UCMbITaHWI
HOro MoNd C U3Ny4YeHMeM Ha pagmo-
yacTtoTax

IEC 61000-4-4:1995 3nektpomar- MOD FOCT 30804.4.4-2002 CoBMECTUMOCTb

HUTHas cCOBMeCTUMOCTb. YacTb 4-4.
MeToankn ncnbiTaHNn U U3MEPEHUIA.
McnbiTaHne Ha HEBOCMPUMMYMBOCTL K
ObICTPBIM NEPEXOaHbIM NpoLeccam 1
Bcniieckam
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TEXHMYECKNX CPEaCTB NeKTPOMarHMTHas.
YCTONYMBOCTb K HAHOCEKYHAHbLIM UMMYIbC-
HbIM nomexam. TpeboBaHusi U MeTOaObI UC-
NbITaHN
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OkoHyaHue mabnuub! [A.1

O0o3HavyeHne n HaumeHoBaHue CteneHb O6o3HavyeHne 1 HanMmeHoBaHue
CCbINTOYHOr0 MeXayHapOA4HOro COOTBET- | COOTBETCTBYHOLLErO MEXrocyapCTBEHHOrO
cTaHgapTa CcTBUSA cTaHgapTa
CISPR 22-97 HdopmMaLumnoHHoe MOD FOCT 30805.22—-2002 CoBMeCTUMOCTb
TexHonornyeckoe obopynoBaHue. Xa- TEXHUYECKNX CPEACTB 3MEKTPOMarHUTHas.
pakTepucTukn paguonomex. MNpeaensl Pagnonomexun nngycrpuanbsHble oT o6opy-
N MEeTOAbl U3BMEPEHUS [oBaHNSA NHOOPMALIMOHHBIX TEXHOMOIUIA

MpumeyvaHne — B HacToAwen Tabnuue ncnonb3oBaHbl cneayoLlmne ycroBHble 0603HayYeHNs1 CTENeHn
COOTBETCTBUS CTaHAAPTOB:
- IDT — ngeHTnYHbIE CTaHAAPThI;
- MOD - moguguumnpoBaHHble cTaHAapThbI.
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Bubnuorpadus

[1] IEC 60060-1:2010* High-voltage test techniques - Part 1: General definitions and test
Requirements (TexHONornsa ncrnbiTaHWin BbICOKUM HaNps>keHUeM.

Yactb 1. Obwme onpegeneHus n TpeboBaHUs K UCMbITAHUAM)

[2] IEC 60060-2:12010** High-voltage test techniques - Part 2: Measuring systems (TexHo-
Norvs NCnblTaHNU BbICOKMM HanpsixeHneM. Yactb 2. ismeputens-

Hble CUCTEMBI)

" DeitcTeyeT B3ameH IEC 60060-1(1989), IEC 60060-1(1989)/Cor.1(1992)
" Deiicteyet B3ameH IEC 60060-2(1994), IEC 60060-2(1994)/Amd.1(1996)
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YOK 621.317.785:006.354 MKC 17.220 M32 IDT

KntoyeBble crioBa: ydeT 3MneKTpOo3Heprum, Tapudnkaums, ynpaBneHne Harpyskomn, nepekntoya-
Tenu No BpeMeHn, pesepB paboTbl, ynpaBrneHne No BPEMEHN, HArpy3kn aneKkTpuyeckue, mexa-
HU3Mbl MHOrOTapudgHbIe, MEXaHNU3Mbl CYETHbIE, NOKa3aTenM MakCMMyMma, CXeMbl 3fIEKTPOHHbIE,
umdepbnaTel aHanorn4yHble, oTobpaxkeHne ungposoe
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