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MpeaucnoBue

EBpasuiickuii COBET No cTtaHaapTu3auumu, metTponorum u ceprudukauun (EACC) npeacrasnaet cobon
pernoHansHoe o6beanHEHNE HALMOHASbHBIX OPraHoOB NO CTaHAapTU3aLuu rocyaapcers, Bxoaawmx B Coapy-
XeCTBO HesaBucumbix Mocyaapcte. B aanbHelwem BO3MOXHO BCTynneHne B EACC HauMoHanbHbIX OpraHos
no CTaHaapTUsauum 4pyrux rocyaapcrs.

Llenm, OCHOBHbIE MPWHLMMbLI M OCHOBHON NOPSIAOK NpoBeAeHus paboT N0 MEXroCyaapCTBEHHON CTaH-
aaptusauun ycraHoeneHsl FTOCT 1.0-92 «MexrocyaapcrBeHHasa cuctema crangapru3auuu. OCHOBHbIE NOMO-
xeHusa» n FOCT 1.2-2009 «MexrocygapCTBeHHas cucrema craHgaprtusauuum. CtanHgaptbl mexrocyaap-
CTBEHHbIE, NpaBUMa W pPeKoMeHJauuuM No MEXTOCyLapCTBEHHOW CTaHaapTudauuu. MNopsagok pas3paboTku,
NPUHATUSA, TPUMEHEHNSA, OBHOBNEHUS Y OTMEHbI».

CBepfieHuA 0 cTaHpapTe

1 NOOrOTOBIEH Hay4HO-NpOM3BOACTBEHHbLIM PecnybnuKaHCKMM YHUTapHbIM npeanpuatuem «beno-
PYCCKUI rOCYyAapCTBEHHbIV MHCTUTYT CTaHaapTusauuu u ceptudpukaumnm» (6enfMCC)

2 BHECEH lNoccraHgaptom Pecny6nukn Benapycb

3 MPUHAT Espa3uiickum COBETOM MO CTaHAapTu3auuu, MeTponoruM u ceptudukaumum (NpoToKon
Ne 75-I ot 27 hbespans 2015r.)

3a npuHATUe cTaHgapTa NporosiocoBasnm:

KpaTKkoe HaumMeHoBaHuWe CTpaHbl Kop cTpaHbl CokpalleHHoe HauMeHoBaHne
no MK (ISO 3166) 004-97 no MK (ISO 3166) 004-97 HalLMoHanLHOro opraHa no craHgapTusauyuu

ApmMeHus AM MuHakoHoMKKM Pecnybnukm Apmenuns
Benapycb BY loccrangapt Pecnybnuku Benapycb
KasaxcTaH KZ loccrangapt Pecnybnuku KasaxcraH
Kbiprbidactan KG Kbipreisctangapt
MonpoBa MD MongoBa-Ctanaapt
TamxukucrtaH TJ TagpkukcraHgapt
Y36ekucraH uz Ysctangapt
YKkpauHa UA FocnoTtpebcTaHaapT YKpauHsl

4 HacTtoswui ctaHgapTt naeHTuyeH mexayHapogHomy craHaapty IEC 61558-2-9:2010 Safety of trans-
formers, reactors, power supply units and combinations thereof. Part 2-9. Particular requirements and tests
for transformers and power supply units for class Ill handlamps for tungsten filament lamps (Be3onacHocTb
TpaHcopMaTopoB, peakTopoB, GNOKOB NUTaHMA U X koMOMHauui. Yactb 2-9. [lononHutenbHble TpeboBa-
HUA U UCNbITAHMA TPaHCAOPMATOPOB U OMOKOB MUTaHUS AN NEPeHOCHbIX CBETUNbHMKOB knacca lll ana
BOMb(PAMOBbIX NlaMN HaKanuBaHus).

Me>xayHapoaHbll  cTaHfapT paspaboTaH TexHuyeckuMm komutetom IEC/TC 96 «ManorabapuTHele
TpaHcopMaTopbl, PeakTopbl, UCTOYHUKU ISMEKTPOMUTAHUS U aHanorndHbie usgenusay MexxayHapoaHown
anekTpoTexHuyeckon kommceun (IEC).

[NepeBog C aHrMMICKOTO A3blka (en).

OcduumancHble 9K3eMNsapbl MEXOYHapPOAHbLIX CTAHAAPTOB, HA OCHOBE KOTOPOro NOArOTOBNEH HACTOS-
LUMIA MEXroCyapCTBEHHLIN CTaHAaPT U Ha KOTOPbIE AaHbl CCbINKWU, UMeloTeA B MocctaHaapTe Pecny6nuku
Benapycb.

HaumeHoBaHWe HAaCTOALLEro CTaHAApTa M3MEHEHO OTHOCUTENMBHO HAUMEHOBAHUS MEXAYHAPOAHOTO
cTaHgapTta Ans npusegeHus B cooteetcraue ¢ FOCT 1.5 (nogpasaen 3.6).

B paszgene «HopMaTnBHbIE CCbINKMY U TEKCTE CTaHAAPTa CCbIIKa HA MEXAYHApPOAHbIi CTaHaapT akTya-
nM3npoBaHa.

CBeAeHUsA O COOTBETCTBUM MEXrOCYAapCTBEHHOIO CTaHAApPTa CChINOYHOMY MEXAYHapOAHOMY CTaH-
JapTy npuMBeAeHbl B AONONTHUTENBHOM npunoxexumn .A.

CTteneHb COOTBETCTBUS — uaeHTU4Has (IDT)

© lNoccranaapt, 2016

HacToawumi craHpapt He MOXeT ObiTb BOCNPOM3BEAEH, TUPAXMPOBAH U PAcnpOCTPaHEH B KadecTse
othuumanbHoro usganus 6e3 pasperueHus NoccraHaaprta Pecny6nuku Benapycb
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5 BBeaeH B AelicTeue nocraHosneHnem roccrangapra PecnyGnukn Benapycb ot 25 masa 2015 r. Ne 29
HenocpeACTBEHHO B KAYECTBE rocyaapCTBEHHOro ctaHaaprta Pecnybnuku bBenapyce ¢ 1 mapta 2016 r.

6 BBEJJEH BMNEPBbIE

UHpopmayusa o esedeHuu e delicmeue (npekpawieHuu Oelicmeus) Hacmosweeo cmaHdapma u usme-
HeHuli K HeMy Ha meppumMopuUU yKa3aHHbIX ebilie 2ocydapcme nybruKyemcs 6 ykazameJsisx HayloHasbHbIX
(2ocydapcmeeHHbix) cmaH0apmos, usfasaembix 8 amux eocydapcmeax, a makxe e cemu ViHmepHem
Ha calimax coomeemcmesyouiux HauuoHarbHbIX (20Cy0apcimeeHHbIx) opeaHos o cmaHoapmu3sayuu.
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BBeapeHune

Hacroswuii craHpaapt npegcraensieT cobol NpPsSMOEe MNPUMEHEHMEe MEXAyHapoAHOro craHaapTa
IEC 61558-2-9:2010.

Hacroawwmii craHaapT npumeHsiioT coBmectHo ¢ IEC 61558-1. Ecnu B HacTosALWwEeM cTaHaapTe BCTpeya-
€TCA CCbiNka Ha YacTb 1, To 310 cooTBeTcTBYeT IEC 61558-1.

Hacroswuii ctaHAapT AOMNONMHSIET UMW U3MEHSIET COOTBETCTRYIOLME nonoxeHus IEC 61558-1 ¢ yqeTom
ero HasHayeHusi 1 obnacTu pacnpocTpaHeHusl Ha TpaHccopMaTopbl A NePEeHOCHBIX CBETUMNBHMKOB Knacca
lll ¢ BoNbpamoBbIMM NaMnaMmyM HakanuMBaHust U GNMOKM NUTaAHMA € TpaHccopmaTopaMu Ans NEPEHOCHbIX
cBeTUNbHUKOB knacca lll ¢ BonbdpamMoBbiMK fTamMnaMn HakanMBaHus.

B cniyyae, ecnu kakoi-nmbo NyHKT craHaapTa vactu 1 OTCyTCTBYET B HACTOsILLEM cTaHaapTte, Tpebosa-
HUSI 3TOrO NYHKTa pacnpoOCTPaHSIIOTCA HA HACTOSILLMI CTaHAApPT TaM, rae 3T0 NPUMEHUMO. Hannuue B TekcTe
HacCTOALLEro craHgapta CrnoB-ykasarenem «AONONHEHWe», «U3MEHEHUEe» UNKN «3aMeHay YyKasbiBaeT Ha
HEe0OX0AUMOCTb COOTBETCTBYIOLLETO n3MeHeHus Tekcta IEC 61558-1.

HyMepauus NyHKTOB HAacCTOSILLEro craHaapta, aononHswowmx pasgenst IEC 61558-1, HaunHaeTca ¢
uncppsl 101.

B HacTosLlem cTaHaapTe MCNoNb30BaHbl crieayoLlye LWpUQTOBLIE BbiAENEHUS:

- TEKCT TpeBoBaHUi — CBETNbI;

- METOAbI UCMBITAHUN — KYPCUB;

- NPUMEYaHus — NeTuT.

TepMuHBIl, NPUBEAEHHBIE B pa3aene 3, B TEKCTE CTaHAAPTa BblAeNeHbl MONY>XUPHLIM LUPUETOM.
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rOCYOAPCTBEHHbLIM CTAHOAPT PECMYBIIVKN BENAPYCb

Be3onacHOCTb CUIMOBLIX TPaHCOPMaTOPOB, UCTOYHMKOB NMUTaHUSA,
peakTopoB MU aHanornu4HbIX U3genuin
YacTtb 2-9 .
OOMNONMHUTENbHBLIE TPEBOBAHUA U METOObI UCMbITAHUN
TPAHCOOPMATOPOB 1 BITIOKOB NMMTAHWA ONA NEPEHOCHbLIX CBETUINbHUKOB
KINACCA lli C BOJIb®PAMOBbIMX NAMMNAMU HAKATTMBAHUA

Bsicneka cinaBbix TpaHchapmaTapay, KpblHil CirnkaBaHHS,
pa3akTapay i aHanariuHbIx Bblpabay
YacTtka 2-9 .
OAOATKOBbIA MATPABABAHHI | METAObI BbINMPABABAHHAY .
TPAHC®APMATAPAY | BITOKAY CINKABAHHSA ON1A NEPAHACHbIX CBALINbHAY
KNACA lll 3 BAlIb®PAMABbIMI NAMMNAMI HANANNbBAHHA

Safety of power transformers, power supplies, reactors and similar products
Part 2-9
Particular requirements and tests for transformers and power supply units
for class Il handlamps for tungsten filament lamps

Harta BBegenuna 2016-03-01

1 O6nacTb NpUMeHeHuUsA

Samena:

Hacroswuit ctaHgapT ycraHasnusaeT TpeboBaHusa 6e30nacHOCTM TpaHcgopMaTopoB AnA nepeHoc-
HbIX CBeTUNbHUKOB knacca llil ¢ Bonb¢pamMoOBLIMM NaMnaMu HakanumBaHus U ONOKOB NMUTaHUA C
TpaHcopmaTopaMu AnA NepeHOCHbIX CBeTUNbHUKOB knacca lll ¢ Bonb¢gpamoBbLIMU NaMnamMu Haka-
nueaHusa. TpaHcdopmaTopbl, coaepXaLlme 3NeKTPOHHbIe CXeMbI, TAKKe BXOAAT B 00NacTb NPUMEHEHNA
HacTOALWIero craHaapra.

MpumMmevaHue 1-TpeboBaHusa 6e30MaCHOCTM BKMOYAIOT B ceOA aneKTpuYeckue, TeNNoBbIe, MeXaHU4eckue u
XUMU4YeCKUe aCcneKThl.

Ecnu He yka3zaHo uHOe, TO Aanee TepMuH TpaHcdopMmaTop O3HavaeT TpaHcdopmaropbl Ana nepe-
HOCHbIX CBeTUNIbHMKOB knacca lll ¢ Bonb¢gpamoBLIMKM NaMnaMyu HaKariIMBaHUA U GJZIOKM MUTAHUA C
TpaHchopmaTopaMm 4NA NepeHOCHbIX CBeTUNbHUKOB Knacca lll ¢ BonbgpaMoBbiMU NamMnamMm Haka-
nuBaHua.

Hacroswmini ctaHaapT pacnpocTpaHsieTcsl Ha CTaLuMOHAPHbIE€ UM NEePEeHOCHble 0aHOdAa3HbIe C BO3-
AYLWHBLIM OXNaXaeHWeMm (ECTECTBEHHLIM UIU NPUHYAUTENBLHLIM), aBTOHOMHbIE WU NPUCOeANHEHHbIe CY-
xue TpaHcgopmaTopbl. OOMOTKM MOTYT ObITb rEPMETU3UPOBAHBI UMW HETEPMETU3NPOBAHbI.

HacTtoawmi cTanpapt pacnpoCTpaHsaeTca Ha TpaHcopMaTopbl U UCTOMHUKU NUTAHUA (NU-
HEeNHble) C BHYTPEHHUMMU paboynMMm YyacToTamMm, He npesbilalowmmu 500 'y,

Hacroauwwmit ctaHgapTt npumeHsaeTcs coBmecTHO ¢ IEC 61558-2-16 Ansi UMNYNbCHBIX UCTOYMHUKOB NU-
TaHua (SMPS), a Takke nNpuMeHsieTcs ANl UCTOYHUKOB NMUTAHMSA C BHYTPEHHel paboyen 4actoTon
cebiwe 500 My. B cnyvae, ecnu cywecTByeT npoTuBopeune mexay TpebosaHmamm o6oux craHaaprTos, npe-
MMyLLECTBO UMeeT TpeboBaHue ¢ bonee >XeCTKUM 3HaYeHUeM rnokasarens.

3HaYeHne HOMMHANBLHOrO HaNPsHKeHUA NUTAHUS He JOIMKHO npesbiwaTtk 1000 B nepemeHHoro Toka.
3Ha4YeHUss HOMUHANbLHOW YacTOTbl NUTAHUA W BHYTPEHHEW paboyel YacTOTbl He AOMKHbI NPEBLILATD
500 My,

TpaHcgopmaTopbl AnA NepeHOCHbIX CBETUNLHUKOB knacca lll ¢ BonbdpamoBbIMU naMnamMu
HaKanuBaHUA UMEIOT CneayioLme AONONMHUTENbHLIE XapaKTePUCTUKK:

- 3Ha4YEeHNe BTOPUYHOIO HANPSDKEHUA XONOCTOro XoAa U HOMUHANbHOrO BTOPUYHOTO HanpsHkeHUS
He AOMKHO npesbiwaTth 50 B nepemeHHOro Toka unu 120 B nOCTOAHHOrO Toka 6e3 nynbcauui;

WsnaHue opuunanbHoe
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- CYLLECTBYET TONbKO He3HauYMTeNbHAas pasHuLua Mexay HanpskeHWeM XOJloCTOro xoga M HOMU-
HarlbHbIM BTOPUYHbIM HanpshKeHUEM.

3HayeHne HOMUHANbHOW BbIXOAHON MOLYHOCTM HE JAODKHO NPEBbILLATH:

-10 kB-A.

Hacrosiwpmin ctaHaapT He pacnpoCTPaHAETCS HA BHELUHWE LIeNU U UX KOMMOHEHTbI, NPeAHa3HaYEeHHbIE
AN NPUCOeANHEHNS K BXOAHBIM U BbIXOAHBIM BbIBOAAM TPaHC(OPMATOPOB.

TpaHcdopmaTopbl, HA KOTOPbIE PACNPOCTPAHAETCA HACTOALWMIA CTaHAAPT, UCTIONb3YIOT TONBLKO B TEX
cry4asx, Korga corflacHo npasuiiaM YCTPOWCTBA 3NEKTPOYCTAHOBOK MnM TpeboBaHWUsIM CTaHAApTOB Ha
anekTponpubopbl Mexay uensmu TpebyeTcs ABOMHAA UMM YCUNEHHAA U30NALMS.

MpuMmeyvyaHue 2—-Cneayer o6paTuTb BHUMaHUE Ha criepytoLiee:

-4ansa TpchcbopmaTopOB, npeaHa3Ha4yeHHbIX ANA UCMNOoNb30BaHUA Ha aBTOMO6VIJ'IbHOM, MOpPCKOM U BO34YLWHOM
TpaHCcnopTe, MOXET BO3HWUKHYTb HeOﬁXOAMMOCTb B AOMONHUTENbHbIX Tpe6OBaHMﬂX (COI’J‘IaCHO APYrTMM NpUMEeHAeMbIM
cTaHgapTaM, HaLuoHanbHbLIM NpaBunaMm n T. 4.);

- AONXHbI OblTb npegycMmoTpeHbl Mepbl No 3aujurte 06O0ONMOYKU U KOMNOHEHTOB BHYTPU Hee OT BHELUHUX BOSAeV[CT—
BWIA, TaKUX KaK NnecHeBble rpubbl, rpbi3yHbl, TEPMUTLI, COJTHEYHas paguauus u obnefeHeHue;

- BOMXHb! YYUTbIBATLCS pasnUYHbIe YCIOBUS NepeBO3KKU, XpaHEeHUA U akcnnyaTtayum TpaHccpopMaTopoB;

- K TpaHcdopmMaTopam, NpejHasHa4yeHHbIM ANs UCMOSb30BaHUA B 0co6oi okpyxatoLleil cpege MoryT GbiTb npu-
MeHeHbl AONOJTHUTENNbHbIE Tpe6OBaHI/I$| cornacHo ApyruM COOTBETCTBYOWWUM CTaHAapTaM U HalMOHarnbHbLIM NpaBunam.

Mn punmedaHue 3 — TexHonoruyeckoe coBepLUeHCTBOBaHUe TpchcpopmaTopOB MOXET Bbl3BaTb HeOﬁXOﬂMMOCTb B
yBenu4eHuu BerHeI7I 4acTOTHOM rpaHuubl, a 4o TexX nop HaCTOﬂLLU/II‘/'I CTaHA4AapPT MOXET UCNOoNb30BaTbLCA KakK pYKOBO,qHLLlMIZ
OOKYMEHT.

2 HopmaTuBHbIE CCLINIKN

MpuMEHAIOT COOTBETCTBYIOLLMIA pa3gen yactu 1 co cneayowmnm AONOMHEHNEM.

HononHerue:

IEC 61558-1:2009 Safety of power transformers, power supplies, reactors and similar products. Part 1.
General requirements and tests (6e3o0nacHOCTb CUNOBbLIX TPAHCOPMATOPOB, MCTOYHUKOB NUTAHUSA, PEaKTo-
POB 1 aHaNorM4YHbIX n3genuin. Yacto 1. O6Lwme TpeboBaHUA U UCNLITaHUA)

3 TepMmuHbI 1 onpeaeneHnsn

MpumeHAIT COOTBETCTBYIOWMIA pasaen 4actu 1 co crieyoLmM J0NONHEHNEM.

HononHenrue:

3.1.101 rpaHcopmaTop ANA NepeHOCHbLIX cBeTUNLHUKOB Krnacca lll ¢ Bonb¢gpamoBbiMU NnaMmna-
mu HakanuBaHuaA (transformer for class Il handlamps for tungsten filament lamps): MpucoeanHeHHbIN 6e3-
ONacHbIN pasfenuTenbHbIA TpaHcdopMaTop, NpeaHasHaYeHHbIW AN NUTAHUA OAHOTO U HECKOMbKUX
nepeHOCHbIX CBETUINBHUKOB Knacca |l ¢ BonbdhpamoBbiMU NamMnammu HakanuBaHua.

3.1.102 6noK NUTaHusa ¢ TpaHCPOPMaTOPOM ANA NepPeHOCHbIX CBeTUNIbHUKOB Knacca lll ¢ Bonb-
¢dpamoBbIMMK NTaMnamMu HakanueaHua (power supply unit incorporating transformer for class Ill handlamps
for tungsten filament lamps): Bnok nUTaHuA, B KOTOPOM MCNONb3YETCA NPUCOEAUHEHHLIN 6e30nacHbIN
pasgenutenbHbI TpaHcdOpMaTOp, NpeaHA3HaYeHHbIW ANS NUTaHUSA OAHOTO UMW HECKONbKMX NepeHocC-
HbIX CBETUIIBHUKOB Knacca lll ¢ Bonb(ppamMoBbIMK FTaMNaMyU HaKarMBaHUA.

4 O6wue TpeboBaHUA

MpumMeHsAI0T COOTBETCTBYIOLLMI pasaen Yactu 1.

5 O6wwue ycrnoBusa NnpoBeACHNA UCNIbITAHUI

MpuMeHSAI0T COOTBETCTBYIOLLMI pasaen yactu 1.

6 HoMuHarnbHbIe 3Ha4YeHUA NapameTpoB

MpuMeHAIOT COOTBETCTBYIOLLMIA pa3aen yactn 1 co cneayowmm AOMNOMHEHUEM:

HononHerue:

6.101 3Ha4yeHne HOMUHANBLHOro BTOPUYHOrO HaNPsHXeHUs He JO0MKHO npesbiwaTb 50 B nepemMeHHo-
ro Toka unu 120 B nocTtosHHOro Toka 6e3 nynbcauuin.
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6.102 3HayeHne HOMUHaNbHOW BbIXOQHON MOWHOCTU HE AOIMKHO npeBbiwaTth 10 kKB-A.

6.103 3Ha4yeHns HOMMHANbLHOW YacTOTbl MUTAHUA M BHYTPEHHEW pabouyein 4acToOTbl HE AOIKHbI
npesbiwars 500 My,

6.104 3Ha4YeHne HOMUHANILHOrO HaNPsPKeHUs NUTAHUA He JOIMKHO npesbiwaTh 1000 B nepemeHHOro
TOKA.

Coomeemecmeue mpebosarusam 6.101 — 6.104 nposepsom oCMOmMpPoM MapKupOsKuU.

7 Knaccudukaums

[MpUMEHSAIOT COOTBETCTBYIOLLMI pasaen yactu 1 co cneayrowmmMm U3SMEHEHUSMUN.

7.2 3ameHa:

Mo 3awyTe OT KOPOTKMX 3aMbIKaHWUIA UK 3aLMTe OT HEHOPMAasILHOWM dKCnyaTaumm:

- TpaHccopmaTopbl, 6€3yCNOBHO CTOUKUE K KOPOTKOMY 3aMbIKaHMIO;

- TpaHcchopMaTopbIl, YCITOBHO CTOMKME K KOPOTKOMY 3aMbIKaHUIO.

7.3 3ameHa:

MepeHOCHbIe TpaHC(OPMATOPbI AOIMKHbI UMETbL CTEMEHb 3aluTbl OGOMOYKON, COOTBETCTBYHOLLYIO
koay IP24 unu Bbiwe.

7.5 3ameHa:

B 3aBUCUMOCTH OT pexuma paboThbl:

- HenpepbIBHbIN PEXUM.

8 MapkupoBka n gpyras nHcpopmaums

[MpUMEHSAIOT COOTBETCTBYIOLWMI pasgen Yactu 1 co cneaylowmm AONOSIHEHUEM:
8.11 JononHeHue:

CumBon Wi rpacpueckoe [MosicHeHne NaeHTudpmkaums
o6o3HayeHue
TpaHcdopmaTop AnsA nepeHOCHbIX cBeTUNb- ||IEC 60417-5953 (2002-10)
HuKoB knacca lll c BonbpamoBbIMU fTaM-
namMu HakarimBaHWUsi, CTOMKUM K KOPOTKOMY
3aMblKaHUKO (6€3yCIIOBHO UM YCITOBHO)
LHononHerue:

8.101 na TpaHcchopMaTopoB, NpeaHAa3HAYeHHbIX ANA NOAKMIOYEHUSA K UCTOUHWUKY MUTAHUS TakMMu
cpeacTBaMu kak kabenb UM LUHYP C BUIKOMW, B MHCTPYKLMMW UMW aHANOMMYHOM JOKYMEHTE, MOCTaBIAEMOM C
TpaHcopMmaTopoMm, AOMKHO ObiTb OOpaLleHO BHUMAaHWe NONb30BATENsA Ha TO, YTO BTOPUYHAsA (ble)
uenb(M) JOMKHbI ObiTh 3aLUMLLIEHbI B COOTBETCTBUM C HALMOHAMbHBLIMU MPABUMAMWU MOHTAXa 3NEKTPONpo-
BOAKMW.

9 3awmTa OT NOpakeHUs! ANTEKTPUYECKUM TOKOM

[puMEHSAIOT COOTBETCTBYOLWMI pasaen Jyactu 1.

10 U3meHeHne ycTaHOBKU NEPBUYHOIO HanpshkeHUs

MpUMEHSAIOT COOTBETCTBYIOLMIA pa3aen Yactu 1.

11 BropnuHoe HanpsikeHUe U BTOPUYHbINA TOK NoA Harpy3Kon

[MpUMEHSAIOT COOTBETCTBYIOLLMI pa3aen 4actu 1 co cneayrowmmM n3MeHeHneMm:

11.1 3ameHa nepeoeo ab3aya:

Mpu nutaHum TpaHcdopmaTopa HOMUHANbHLIM HaNPSXKEHWEeM MUTAHUA NPU HOMUHANbLHOW YacToTe
NUTaHUA U Harpy3ke UMNEAaHCoM, 00ecnevymBalLLMM HOMUHANbHYK BbIXOAHYH MOWHOCTb NMPU HOMMU-
HarilbHOM BTOPMYHOM HanpsXeHuu, a Ana NepemMeHHoro Toka npu HOMUHaNbLHOM KoaddpuumneHTe Moul-
HOCTU, BTOPUYHOE HanpspKeHue Nnoj Harpy3kom He AOMKHO OTNMYaTbCA OT HOMUHANbHOIO BTOPUYHOIO
HanpsbkeHusi 6onee yem Ha 5 %. [ina TpaHchOpPMaATOPOB C BbINPSMUTENSAMMN BTOPUYHOE HaNPsSKEHUE oA
Harpy3kol He AOMMKHO OTNNYaTbLCSt OT HOMUHASIbHOIrO BTOPUYHOIO HanpsxxeHus 6onee yem Ha 10 %.
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12 BropuyHoOe HanpsikeHue XonocToro xoaa

[MpUMeHsAI0T COOTBETCTBYIOLLMI pa3aen 4acTu 1 co cneayowmm A0noNHEHUEM:

LononHeHue:

BTopuyHoe HanpsxXeHNe XOnoCTOro XoAa AOIMKHO U3MEPATLCA NPU NUTaHUU TPaHC(oOpMaTopa HO-
MMWHanNbHbLIM HaNpPsHKeHUEeM MUTaHUA C HOMUHASNIbHOW YacTOTOW NMUTAHUA U NpU TeMnepatype OKpy-
Xawuien cpeabl.

12.101 3Ha4eHne BTOPUYHOrO HaNPsHKeHNA XOSI0CTOro Xxo4a He A0MKHO npeBbiwaTtb 50 B nepemen-
Horo Toka unu 120 B noctosiHHOro Toka 6e3 nynbcauuii. [ingd aBTOHOMHbIX TPAHC(OPMATOPOB 3TO BTO-
PUYHOE HanpshKeHue OrpaHUYUBaETCa faxe B TOM Cryyae, KOorja BTOPUYHbLIE OOGMOTKM, HE NpeaHa3Ha-
YEHHbIE AN MEXCOEAUHEHUS, COeAUHEHbI NOCNEA0BATENLHO.

12.102 PasHuya mexay 3Ha4€HMEeM BTOPUYHOTO HANPSXKEHUS XOFIOCTOrO X04a U 3HAYEeHUEM BTO-
PUYHOrO HaNPSXKEeHUN NOJA Harpyskon (M3mepeHHbIM cornacHo 11.1) He AomkHA BbITb CANLLKOM GONbLLUON.

PasHuua, BbipaeHHas B NPOLEHTAX OT MOCNEAHEro HanpsHKEeHUsi, PacCUMTLIBAETCA NO cneayioLlen
copmyne:

Um,k,ad — Uload «100 (%) ,

load
rae Uno-oad — BTOPUYHOE HANPSDKEHUE XONOCTOrO X04a;
Uoad — BTOPUYHOE HanpsbkeHue Noa Harpy3kou.

Tabnunya 101 — CooTHOLEHWE BTOPUYHBIX HANPsDKEHMIA TpaHChopMaTopoB ANS NEPEHOCHBLIX CBETUNBHUKOB knacca I
€ BONb(pamMoBLIMW NaMnamu HakanueaHus

HoMuHanbHasi BbIXoAHaA MOWHOCTL | COOTHOLLEHME MEXY BTOPUYHbLIM HanpshKeHMeM XOSIOCTOro Xoaa
TpaHccopMmaTopa, B-A BTOPUYHBLIM HaNpskeHUeM noa Harpyskon, %
Jo 63 skniou. 7,5
Cs. 63 « 630 « 50
« 630 2,5

Coomeemecmeue mpebosarusam 12.101 u 12.102 domxkHO NPOBEPAMbCA U3MEPEHUEM 6MOPUYHO20
HanpsbkeHuUss xosiocmoz20 xo0a npu memnepamype OKpyXaioujeii cpedbl, k02z0a mpaHcghopmMamop
noOKMoYeH K HOMUHaITbHOMY HalpPsHKeHUI0 nMumaHust Npu HOMUHasIbHOU Yacmome numaHus U HoMu-
HanbHOU 68bIXOOHOU MOWHOCMU.

PasHuua He domkHa npeebituamb 3Hadverull, npueederHHbix ¢ mabnuye 101.

13 HanpsixkeHue KOPOTKOro 3amMmblKaHUsA

MpuMeHsI0T COOTBETCTBYIOLLMIA pasaen Yactu 1.

14 HarpesB

MpuMeHsiloT COOTBETCTBYIOLLUMIA pasaen vyacTtu 1.

15 KopoTkoe 3aMblkaHWe U 3awmrta OT neperpys3ku

MpUMeHSsIOT COOTBETCTBYIOLLMIA pasaen yactu 1.

16 MexaHun4eckas NnpoOYHOCTb

MpUMeEHSIIOT COOTBETCTBYIOLUMI pasaen yactu 1.

17 3awura oT Bp€AHOro NPOHUKHOBEHUA NbINU, TBEPALIX NPeAMETOB U Bnaru
MpuMeHsIloT COOTBETCTBYIOLLMIA pasaen vyacTtu 1.

18 ConpoTuBneHue U3onsumnm, aNeKTpuleckas NPOYHOCTb U TOK YTEUKU

MpUMEHSAIOT COOTBETCTBYIOLLMIA pasaen vactu 1.
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19 KoHCcTpyKUMSA

MpumeHAIoT COOTBETCTBYIOLLMIA pasaern Yyactu 1 co cneaylowmmMm M3MEHEHUAMMU U AONOSTHEHUEM:

3ameHa 19.1:

19.1 MepBUYHbIE U BTOPUYHBLIE LIENU [JOIDKHbI ObITh SMEKTPUYECKU pasfeneHbl Apyr OT Apyra, a KOH-
CTPYKUMA JOSDKHA TaloKe UCKIMIOYaTb BO3MOXHOCTb NOOOro COEAMHEHMSI MEXAY 3TUMM LiensiMu, NPSMoro
WINN KOCBEHHOrO, Yepes Apyrue MeTannumyeckue 4acTtu, 3a UCKII0YEHUEM NpeaHaMEepPEHHOro CoOeANHEHUS!.

Coomeemcmeue npoeepsom O0CMOMPOM U UMEPEHUAMU ¢ y4emom pa3denos 18 u 26.

19.1.1 N3onauma Mexay nepBUYHON (bIMM) U BTOPUYHOM (bIMM) OOMOTKaMM JOIDKHA COCTOATHL U3
OBOWHON UMM YCUITEHHOMN M30oNALMM (DaCCUMTAHHO HA paboyee HanNpsXKEeHUe).

Kpome TOro, npumeHsioT cnegyiowme TpeboBaHus:

- AnA TpaHcdopmMaTopoB knacca |, He npegHa3HAYEHHbIX AN NPUCOEAUHEHUST K CETU MUTAHUA C No-
MOLLLIO BUAIKK, U3ONSALMS MEXAY NEPBUYHLIMM OOMOTKAMU U KOPNYCOM, COEIUHEHHLIM C 3eMNEN, AOIK-
Ha COCTOAATb, NO KpalHen Mepe, U3 OCHOBHOM U3OMSILMM, PACCUMTAHHON HA MEPBUYHOE HAMpPSXKEHMUe.
M3onauua mexay BTOPUYHBLIMM OOMOTKAMMU U KOPNYCOM, CO€JUHEHHBbIM C 3€MIeN, I0IDKHA COCTOATb, NO
KpawHen mepe, 13 OCHOBHOM U30nALMKN (PACCUUTAHHON HA BTOPUYHOE HanpsKeHue);

- AnA TpaHcdopmaTopoB knacca |, npegHasHauYeHHbIX AN NPUCOEANHEHUS] K CETU NMUTAHUA C NOMO-
LULIO BUMKKU, U30MALMA MEXAY NEPBUYHLIMM OOMOTKaMU U KOPMYCOM [OSDKHA COCTOSATb, MO KpaiiHew me-
pe, 13 OCHOBHOW U3ONSILMM, 2 U30NSLUS MEXY BTOPUYHBLIMM OOMOTKaAMMU U KOPNYCOM [I0JDKHA COCTO-
SiTb, MO KpalHen mepe, U3 AONONTHUTENbLHOU usonsauumn (06e OCHOBHAA U AONOSTHUTENbHAA NU3ONALUN
paccuMTaHbl Ha pabouyee HanpskeHue);

- anAa Tpancdopmatopos knacca Il nsonsauua mexay nepBUYHbLIMU OOMOTKaMM U KOPNYCOM JOIK-
Ha COCTOATHL U3 ABOMHOWM UMM YCUIIEHHOW M3ONALMKM (PAaCCUMTAHHOW HA NepBUYHOE HanpskeHue). U3o-
nAuMA Mexagy BTOPUYHLIMM OOMOTKaMM M KOPNMYCOM JOIDKHA COCTOSITb M3 ABOMHOW MNU YCUIEHHOW
usonsAuUmn (paccYMTaHHOW Ha BTOPUYHOE HanpsKeHue).

19.1.2 ns TpaHcopmMaTopoB C NPOMEXYTOYHLIMU TOKONPOBOAAWMUMU YACTAMMU (Hanpumep, mar-
HUTONPOBOAOM), HE COEAMHEHHLIMU C KOPMYCOM U PacCrofiIOXEHHbIMU MeXay NePBUYHON U BTOPUYHOWN
OOMOTKaMU, NPMMEHAIOT cneaytoLume TpeboBaHus:

- Ans TpaHcdopmaTopoB knacca | usonaumsa mexay nepBUYHbIMM U BTOPUYHBLIMM OOMOTKaMMu ye-
pe3 NnpoMexyTOUYHble TOKONPOBOAAWME YACTU (AaXKE E€CMM OHM 3a3eMIIEHbI) JOMKHA COCTOATL U3 ABOM-
HOM UMW YCUIIEHHOW u3onsuum (PacCUMTAHHON HA paboyee HaNpsXeHue);

- ans TpaHccopmartopoB knacca Il usonauua Mexxay nepBMYHbIMM OOMOTKAMU U KOPNYCOM, a Tak-
XE Mexay BTOPUYHbIMU OOMOTKAMU M KOPMYCOM 4epe3 NpPOMeXyTOYHble TOKONPOBOAAWMWE 4acTu
AOIMKHA COCTOATb U3 ABOWHOM MW YCUNEHHOW M30onaAuumM (pPaccCUMTaHHON HA MePBUYHOE U BTOPUYHOE
HanpspKeHus);

- Ana TpaHcdopmaTopa, He ABMAIWEroca aBTOHOMHbIM (IP00), usonsauusa Mexay nepBUYHLIMKU U
BTOPUYHBLIMM OOMOTKaMMU Yepe3 NPOMEXYTOYHbIE TOKONPOBOAALIME YACTU OIDKHA COCTOATL U3 ABOM-
HOM UMK YCUSTEHHOW u3onsAaumMM (PaccYMTaHHON Ha paboyee HanNpsXeHue);

- B KayecTBe anbTepHaTUBbl BbILLEU3NOXEHHbIM TpeboBaHuaM Ans TpaHcdopmaTopoB knacca |, He
npeaHasHa4YeHHbIM AN NPUCOeAUHEHUA BUNKOW, U AN TPaHC(POPMATOPOB, HE SABMSIOLMXCS aBTOHOMHbI-
Mu (IP00), ecnu KOHCTpyKumeln obecneunBaeTca COeaMHEHME BCEX MNacTUH MarHMTOnNpoBoAa C 3emned
(Hanpumep, NanKkow/CBapKon) n, €CcnnM B NacnopTe UM UHCTPYKLMKU YETKO onpeaeneHo, 4to 6e30nacHoOCTb
TpaHcdopMmaTopa 3aBUCUT OT HaANUUUA 3a3€MMEHUS U MOITOMY He [OMNyCKaeTcsl ero UCNonbL30BaHWe B
obopyaoBaHuu knacca ll, npuMeHAIoT cneayiowiee: n3onsaumua Mexay nepBUuYHbLIMU OOMOTKaMu 1 Npome-
XYTOYHOW TOKOMPOBOASAIWEN 4acTbl, COEAUHEHHOW C 3eMnen, U MeX1y BTOPUYHbIMU OOMOTKAMM U
NPOMEXYTOYHOW TOKONPOBOAAWEN YacTbI, COEAUHEHHON C 3eMNeil, I0IPKHA COCTOSATh, MO KpaiHei me-
pe, N3 OCHOBHOM U30nALMKM (PaCCYMTAHHON HA NePBUYHOE U BTOPUYHOE HANPSXKEHURA);

- B [AOMNOJIHEHUE K BbILLEN3NOXEHHBIM TPeBOBaHUSAM, M30NSALUS MEXAY NPOMEXYTOUHbIMU TOKONPOBO-
OAWWMU YacTAMU U NePBUYHBIMWU OGMOTKaAMU 1 MEXY NPOMEXYTOUHbLIMY TOKONPOBOAAIMMM YaCTAMMU
1 BTOPUYHBIMU OOMOTKAMM JOJDKHA COCTOATb, NO KpanHel Mepe, U3 OCHOBHOM U30nsALMK (PaCCHUTAHHON
Ha NEepBUYHOE M BTOPUYHOE HanpsikeHus). NMpoMexyTouyHaa TOKONpoBOAAWAs YacCTb, HE OTAENeHHas oT
nepBUYHON UM BTOPUYHOM OOMOTOK UK KOpnyca, No KpalHel mepe, OCHOBHOW U30MNAUWEeN, CunTaeT-
Csl NPUCOEAMHEHHOW K COOTBETCTBYIOLLIEN YacTn(AMm).

19.1.3 ina TpaHcdopmaTopoB knacca |, He npeaHa3Ha4YeHHbIX ANs NPUCOEAUHEHUS K ANEKTPUYECKON
CeTU BUIKON, U30MAUUA MeXay nepBUYHbIMU U BTOPUYHLIMU OOMOTKaAMM MOXET COCTOATb U3 OCHOBHOWM
U30MALUMU C 3aLUTHLIM IKPAHMPOBAHWEM BMECTO ABOWHOW UM YCUNEHHOW U3ONSILMM NPU BbINOMHE-
HUU CNeayIoLLMX YCIOBUIA:
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- N30NAUMA MEXIY NEPBUYHON OGMOTKOM 1 3alUTHBLIM IKPAHOM J0JDKHA COOTBETCTBOBATL TpeGoBa-
HWSIM K OCHOBHOW U30MALMMK (PacCYMTaAHHON HA MePBUYHOE HanpsXKeHue);

- N30NAUMA MEXIY BTOPUUYHOW OOMOTKOM U 3alUTHBIM 3KPAHOM J0IKHA COOTBETCTBOBATbL Tpebosa-
HWUSM K OCHOBHOW U30MSILMMU (PaCCYMTaHHON Ha BTOPUYHOE HanpsikeHue);

- 3alMTHBIA 3KPaH, €CNK HE YKa3aHO MHOe, A0JDKEH ObiThb BbINOMHEH M3 METannM4eckoin conbru unm
NPOBOMOYHOIO 9KPaHA, OXBATLIBAIOLLMX NEPBUYHYIO OOMOTKY N0 BCEW LUMPUHE, U HE JOIDKEH UMETh 3a30-
POB 1 OTBEPCTHUIA;

- €CNY 3aWMUTHBLIN 3KPaH He OXBAaTbIBAET MEPBUYHYHO OOGMOTKY NO BCEW LUMPUHE, AOIMKHbI UCNONb30-
BaTbCH AONOMHUTESIbHbIE NUNKME NMEHTLI Unu noaobHasa nsonaumsa ana obecneyeHns ABOMHON M3ONALUKN B
aTon obnacru;

- €CMU 3aWUTHBIN 3KPAH U3roTOBMEH U3 hOnbru, TO KaXablli e 000pOT JOMKEH ObITb M30NUPOBAH OT
apyrux. B cnyyae Tonbko ogHoro o6opoTa, nepekpbiTUe Croes U30NAUMmM JOMKHO ObITb KAk MUHUMYM 3 MM;

- NPOBONIOKA MPOBOJIOYHOTO 9KPaHA M BbIBOAHOW MPOBOA 3aWMTHOrO 3KpaHa AOMKHbI UMETb NNoLwaab
MOMNEepPEYHOr0 CeYeHus, COOTBETCTBYIOLLYI0O HOMUHANbLHOMY TOKY YCTPOWCTBA 3aluMTbl OT NEPErpysku, Ans
obecneyveHus Toro, 4ytobbl B cny4ae npoGosA M30MAUMKM YCTPOWMCTBO 3aluMTbl OT MEpPerpy3ku pasoMKHYno
uenb A0 pa3pyLUeHus BLIBOAHOIO NPOBOAA;

- BLIBOAHOWN NPOBOA AOIMKEH ObITb NMpUMasH K 3alyUTHOMY 3KpaHy UM 3akpensieH APYyruMm CTOMb e
HaaeXHbIM CNOCOBOM.

MpumMmeyaHnune — B HacTosAWwem nogpasgene TepMUH «0BMOTKM» He BKNtoYaeT B ce6s BHYTPEHHUE Lenu.

MpumMepbl KOHCTPYKUMM OBMOTOK NPUBEAEHbI B NPUNoXxeHun M yactu 1.

19.16 3amena:

MepeHOCHbIE TPaHChOpMATOPBbI AOIMKHbI UMETb CTENEHb 3aLUMTbI HE HIXKe Yem IP24.

LononHeHue:

19.101 He OMKHO BbITb HUKAKMX COEAUHEHWUI MEeXAY BTOPUUYHBLIMM LIENAMMU U 3aLUMTHLIM 3a3emne-
HWEM, KPOME YCTaHOBMEHHbIX COOTBETCTBYIOLUMM CTAHAAPTOM Ha 060pyaOBaHMeE.

19.102 He gomkHO ObITb HUKAKUX COEAMHEHUA MEXOY BTOPUYHOM LIENbI0 1 KOPMYCOM, KPOME YCTaHOB-
NEHHbIX COOTBETCTBYIOLLUM CTaHAApTOM Ha 060pyaOBaHKE C NPUCOeAUHEHHBbIMM TPaHcdopMaTopamu.

Coomeememeue rnposepsitom 0CMOMPOM.

19.103 BxoAHble 1 BbIXOAHbIE BbIBOAbI ANS NOAKMIOYEHWA BHELUHEN NPOBOAKU AOJHKHbI pacnonararbcs
Tak, YToObl U3MEPEHHOE PACCTOSIHUE MEXZY TOYKamMu BBOJA MPOBOAHUKOB B 3TW BbIBOALI ObINO He MeHee
25 mM. Ecnin ansa nony4eHusa Takoro pacCTosiHUA UCMONb3yeTCs Neperopoaka, M3mMepeHue NPoBOAAT HAA U
BOKPYr neperopofku, Kotopasi AoJbkHa OblTb BbINOMHEHA M3 M3ONUPYIOLLEro MaTtepuana U HECbEMHO 3a-
KpenneHa Ha TpaHcdopmaTope.

Coomeemcmeue npoeepsiom OCMOMPOM U U3MepeHUeM 6e3 yyema npomMexymoyHbiX MOKONpPoe6o-
oauwux Yacmedl.

19.104 MepeHOCHBbIE TpaHCOpPMATOPbl C HOMUHANILHON BbIXOAHOW MOLWHOCTbLIO, HE NPEBLILLAIO-
wen 630 B-A, gorxkHbl ObiTh knacca ll.

20 KOMMNOHEHTbI

MpUMEHSIIOT COOTBETCTBYIOLLMIA pasaen yactu 1.

21 BHYTpeHHSss1 npoBoaKa

MpUMeHsIIoT COOTBETCTBYIOLUMIA pasaen yactu 1.

22 MprcoeanHeHWe K UCTOYHUKY NMUTaHUA U ApYyrue BHeLIHMe rmbkue kabenu u WwHypbl

MpUMeHSIIOT COOTBETCTBYIOLUMIA pasaen yactu 1 co cneayioLmm A0nofTHEHUEM:

22.5 [lononHexue:

LUHYpbI 3neKTponUTaHus TPaHC(OPMATOPOB CO CTENEHbI0 3aluTbl, oTnuyatowerica ot IPX0, He
ZOMKHbI BbITb Nerye, YeM LLUHYPbl B HOPMAanbHOW NONMUXIOPONPEHOBOI 06onoyke (koaoBoe 0603HaYeHne
60245 IEC 57).

23 BbiBOAbI ANsl BHEWHUX NMPOBOAOB

MpuMeHsOT COOTBETCTBYIOLLMIA pasaen yactu 1.
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24 CpeactBa obecneyeHMs 3alWMUTHOro 3a3emMreHus

[MpUMEHSAIOT COOTBETCTBYIOLMI pasaen yactu 1.

25 BUHTbI U coeanHeHnA

MpUMEHSAIOT COOTBETCTBYIOLMIA pasaen Yactu 1.

26 lNyTn yTe4ku, 3a3opbl U pacCTOAHUA Yepes3 U3onsLuto

MpUMEHSAIOT COOTBETCTBYIOLMIA pa3gen Yactu 1 co cneayowmm gonosIHEHNE M:
HononHeHue:

26.101 3HauyeHMsa nyTel yTeuyku, 3a30pOB U PACCTOSHUI Yepe3 U30MsAUUIO ANA 3HaYeHuih paboyero
HanpspkeHus 6onee 1000 B moryT 6bITb onpeaeneHbl NyTeM SKCTPanonaumnmn.

27 TennoCTONMKOCTb, OFTHECTOUKOCTb U TPEKUHIOCTOMKOCTb

MpUMEHSAI0T COOTBETCTBYIOLLMIA pasaen Yactu 1.

28 CTOMKOCTb K KOppO3umn

MpUMEHSAIOT COOTBETCTBYIOLMIA pa3aen Yactu 1.
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MpunoxeHus

MpUMEHSIIOT COOTBETCTBYIOLLME MPUITOXEHNS YacTu 1.
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Bubnuorpadus

MpumeHsatoT Gubnuorpadumio 4actn 1 co cneayowmm gONOSIHEHNEM:

JononHeHue:
IEC 61558-2-16:2013

Safety of transformers, reactors, power supply units and similar products for sup-
ply voltages up to 1 100 V. Part 2-16. Particular requirements and tests for switch
mode power supply units and transformers for switch mode power supply units
(Be3onacHoCTb TpaHCHOPMATOPOB, PEAaKTOPOB, ONOKOB NMUTAHUSA U AHANOTMYHOTO
obopyaoBaHusa ¢ HanpsbkeHnem nutanus o 1100 B. Yacte 2-16. JononHutens-
Hble TpeGoBaHUA U UCNLITAHWA ANA NepekniovYaeMbix 6rOKOB NMUTAHUA U TPaHC-
chopmaTopoB ANA nepeknoyaemblx 6N10KOB NMTaHNUSA)
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Mpunoxexnue O.A

(cnpaBo4HOe)

CBepfeHusi 0 COOTBETCTBUM MEXIOoCyAapCTBEHHOro cTaHAapTa
CCbINTOYHOMY MEXAYHapOAHOMY CTaHAAPTY

Ta6nuya OA1— CBeaeH!si 0 COOTBETCTBUM MEXIOCYAapCTBEHHOTO CTaHAapTa CChIFIOYHOMY MeXYHapOAHOMY

CcTaHaapTy
Obo3HavYeHne u HauMeHoBaHue CTteneHb Obo3HavyeHne N HaumMeHoBaHue
MeXAyHapoaHOro ctaHgapTa COOTBETCTBUA MeXrocyaqapCTBeHHOro ctaHgapTa
IEC 61558-1:2009 bBe3onacHOCTb CUNOBbIX IDT [OCT IEC 61558-1-2013 BbesonacHocTb

TpaHCOPMaToOpOB, WUCTOYHUKOB  NUTaHWS,
peakTopoB M aHanorn4yHbixX nsgenui. Yacto 1.
Ob6Lwme TpeboBaHNUS U UCTILITAHUS

CUMOBbIX TPaHCOPMATOPOB, WUCTOYHUKOB
NUTaHWSA, PEaKTOPOB U aHaNOrMYHbIX U3ge-
nui. Yactb 1. OBwume TpebGoBaHuA U MeTO-
Obl UCMbITAHUN
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YK 621.314.228.1(083.74)(476) MKC 29.180 IDT

KntoueBble cnoBa: 6€30nacHOCTb, CUNOBON TpaHCOpPMaTop, TpaHCAOPMAaTop ANA NEPEHOCHbIX CBETUITbHU-
koB knacca lll ¢ Bonbd)paMmoBbIMKM NlamnamMu HakanueaHus, 6NOK NUTaHUA ¢ TpaHcopmaTopoMm ANa nepe-
HOCHbIX CBETUNBLHUKOB Kracca lll ¢ BonbdpamMoBbiMK naMnamMu HakanMBaHus
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