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MNpepgnucnoBne

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcTeeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJSTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapCcTBeHHble, npasuna
N pekomeHgauumn no MexrocyfapcTBeHHOW cTaHgapTusaunun. Mpasuna pas3paboTku, NPUHATUA, 0OHOBIEHUA
N OTMEHbI»

CeefigHns1 O cTaHgapTe

1 NOArOTOB/IEH Hay4HO-Npou3BOACTBEHHbIM  pecnyb/IMKaHCKUM  YHUTapHbIM  npeanpuatuem
«benopycckuii rocygapCTBEHHbI WMHCTUTYT CcTaHgapTusauum u ceptucpukaynun» (BenfMCC) Ha ocHoBe
COGCTBEHHOrO NnepeBoja Ha PYCCKUI A3blK aHINMOA3bIYHON Bepcumn cTaHhapTa, yKasaHHOro B NyHkTe 5

2 BHECEH locypapcTBEHHbIM KOMUTETOM MO cTaHgapTusauuu Pecnybnuku Benapycb

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CcTaHgapTu3auuu, MeTponorum un ceptudukauunm
(npoTtokon oT 27 cpespansa 2015 r. Ne 75-1)

3a NpuHATUE nporosiocoBanu:

KpaTKoe HanMeHOoBaHMe CTpaHbl KO,D, CTpaHbl COKanJ,eHHoe HanMeHoBaHMe HaluuoHa/ibHOTO opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTusalmm
ApmeHus AM 3A0 «HaumoHasbHbI OpraH Mo cTaHgapTu3auum 1
MeTponorumn» Pecny6nnkn ApmeHus
Benapycb BY locctaHgapT Pecny6nvku Benapycb
KazaxcrtaH Kz loccraHpapTt Pecny6nvkm KasaxcTaH
Kunprusus KG KblpreizctaHgapt
Monposa MD Monpgosa-CtaHgapt
Poccus RU locctaHpapT
TampKnkmicTaH T TamxmkcTaHgapT
Y36ekucTtaH uz Y3ctaHgapt
YkpavHa UA lFocnotpebcTaHaapT YkpaviHbl

4 Tpukazom defepasibHOro areHTCTBa Mo TEXHWYECKOMY perysimpoBaHuio M MeTposiorum ot 28 aeka-
6pa 2023 r. No 1688-cT mexrocygapcTBeHHbIn cTtaHgapT FOCT IEC 61558-2-9—2015 BBegeH B AeicTeme B
KauyecTBe HauuoHanbHOro ctaHgapta Poccuiickoin ®epepauum ¢ 1 aHBapsa 2025 r. ¢ npaBoM A0OCPOYHOr0O Npu-
MeHeHUs

5 HacTtosawwmii ctaHgapT UAEHTUYEH MexayHapogHomy cTaHaapTy IEC 61558-2-9:2010 «be3onacHocTb
TpaHcopMaTopoB, peakTopoB, 6/I0KOB NUTAHWA U UX KOMBUHauuii. YacTb 2-9. JononHuTenbHble Tpebosa-
HUS 1 UCNbITaHNA TpaHcopmMaTopoB U 6/10KOB NUTaHWUA 418 NePEeHOCHbIX CBETUIbHUKOB Knacca lll ana Bosb-
hpamoBbIX faMmn HakanusaHus» («Safety of transformers, reactors, power supply units and combinations
thereof — Part 2-9: Particular requirements and tests for transformers and power supply units for class lll
handlamps for tungsten filament lamps», IDT).

MexayHapoaHblli cTaHfapT pa3pabotaH TexHuyeckum komuteTom TC 96 «ManorabapuTHble TpaHc-
dhopmaTtopbl, peakTopbl, UCTOYHWUKN I/IEKTPOMUTAHUA W aHaNorMyHble M3genua» MexayHapo4HOWN 3/1eKTpo-
TexHuyeckoi komuccum (IEC).

HanmeHoBaHue HacToAwWero craHgapTa W3MEeHEHO OTHOCUTEsIbHO HaWMEHOBaHUA MeXAyHapo4HOro
CcTaHfapTa Ana npueBeneHus B cootBeTcTBue ¢ FOCT 1.5 (nogpasgen 3.6).

Mpn NpUMeHeHWn HacToAWero ctaHgapTa pekoMeHAYeTCs MCNONb30BaTb BMECTO CCbINTOYHbIX MeXAy-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLIME UM MEXTOCy[apCTBEHHble CTaHAapThl, CBEAEHUA O KOTOPbIX MpU-
BeJeHbl B AONO/IHATE/IBHOM NPUAOXeHUn A

6 BBEJAEH BIMEPBbIE
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WHdopmaunsi o BBefeHUn B AelicTBMe (NpekpalieHun AeicTBuUS) HACTOSWEro cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUM YKasaHHbIX Bbllle rocyfapcTB NybanKyeTCS B yKazaTenax HalMoHaNbHbIX
cTaHapToB, N3jaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu VIHTepHeT Ha caiiTax coOOTBeTCTBY-
HOLLUX HAUVOHA/IbHbIX OPraHoB No cTaHAapTu3auuu.

B cnyvae nepecMoTpa, W3MEHEHWSs WA OTMeHbl HacTOosWero cTaHjapTa COoOTBeTCTByKLWas
MHpopmauma 6ygeT onybankoBaHa Ha ohuuManbHOM MHTEpHeT-caliTe MexXrocygapcTBEHHOrNo cogeTa
no cTaHjapTusauun, MeTposornm u cepTudrkaunm B KaTanore «MexrocygapcTBeHHble CTaH4apTbl»

© IEC, 2010
© OdopmneHne. Prey «MHCTUTYT cTaHgapTmMsayumn», 2024

B Poccuiickoii ®efepalmm HacToAWMIA cTaHAAPT HE MOXET OblTb NMOMIHOCTLIO WK
YaCTMYHO BOCMPOU3BE/EH, TUPAXMPOBAH M pacnpocTpaHeH B KayecTBe ouuMaibHOro
nsgaHua 6e3 paspelleHuss degepasibHOro areHTCTBa No TEXHUYECKOMY PEerynvpoBaHuio
U MeTposaoruun
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BBepneHune

HacTtosawmii cTtaHgapT npepctaBnsetr coboil npsMoe MpPUMEHEeHUe MeXAYHapoAHOro craHgapTta
IEC 61558-2-9:2010.

HacTtoswuin ctaHgapT NpuMeHsAoT coBmecTHo ¢ IEC 61558-1. Ecnv B HacTosiwem cTaHgapTe BCcTpeda-
eTCsA CCblJIKa Ha YyacTtb 1, To 310 cooTBeTcTByeT |IEC 61558-1.

HacToswmin ctaHaapT [OMNOMHAET WM U3MEHAET COOTBETCTBYWMe nosioxeHns IEC 61558-1 ¢ yuetom
ero HasHauyeHusa n o06s1acTM pacnpocTpaHeHus Ha TpaHcdopmaTopbl ANA MEPEHOCHbIX CBETU/ILHUKOB K/ac-
ca lll c BoNbpamoBbIMU NamMnaMmu HakanmBaHWsA 1 6/10KM NMUTAHWUA € TpaHcopmaTopammn A7 NePeHOCHbIX
CBeTU/bHUKOB Kacca lll c BonbdpamoBbIMK naMnaMn HakaanBaHus.

B cnyuyae, ecnu kakoin-nmbo NyHKT cTaHgapTa Yactu 1 oTcyTcTByeT B HaAcTOAWeM cTaHgapTte, TpeboBa-
HWS 3TOr0 MyHKTa PacnpoCTpaHAlTCA Ha HACTOALWMIA cTaH4apT Tam, rae aTo npumeHumo. Hanuume B TekcTe
HacTosSLEero cTaHgapTa C/ioB-ykasatenei «A4OoN0J/IHEHNE», «M3MEHEHUE» WM «3aMeHa» yka3biBaeT Ha Heo6-
XOAMMOCTb COOTBETCTBYOLWEro nsmeHeHus tekcra IEC 61558-1.

Hymepauna nyHKTOB HacCTOsLWero craHgaprta, gonosHawwnx pasgenst IEC 61558-1, HaunHaeTtca C
umcpsl 101.

B HacToAwWwem cTaHAapTe UCNOMb30BaHbl criegyllme WpUGTOBbIE BblAe/TeHNSA:

- TeKCT TpeboBaHnii — CBET/bI;

- MeTofbl UCNbITAHWIA — KypCUB;

- IpUMeYaHna — neTur.

TepMuHbl, NpuBefeHHbIe B pa3fene 3, B TEKCTe cTaHAapTa BblAeNeHbl NOAYXUPHbIM WPUETOM.
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M E X T OCVYAAPG CTUBTEHH HBDB 1 CTAHOAPT

BesonacHoCcTb CMMIOBbLIX TPAHCOPMATOPOB, UCTOYHUKOB NMUTAHWUS, peakTopoB
N aHaJ/TIOTUYHbBIX U3AENNIA

YacTb 2-9

OONOJTHUTENBHBLIE TPEBEOBAHNA N METO/bl UCTIBITAHA TPAHC®OPMATOPOB 11 B/IOKOB
MATAHVA ONA MEPEHOCHbBLIX CBETU/IBHUKOB K/TACCA Il C BO/Ib®PAMOBbBIMU NAMMNAMUA
HAKAJTMBAHUA

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

Jata BBegeHus — 2025—01—01
C NpaBOM [OCPOYHOr0 NPUMEHEHUS

1 O6nactb NpPUMeHeHus

3ameHa:

HacTosAwwmii ctaHgapT ycTaHaBnvBaeT TpeboBaHMA 6Ge3onacHoCTM TpaHcopMaTopoB ANA Mepe-
HOCHbIX CBeTWIbHUKOB Knacca lll ¢ BonbgpamMoBbIMM flaMnaMy HakKasinBaHUS n O/IOKOB NMUTaHUA ¢
TpaHccopmaTopamn A1 NEPEHOCHbIX CBETU/IbHUKOB kacca lll ¢ BosibpamMoBbIMU NamMnaMmn Haka-
nnBaHuA. TpaHcopMaTopbl, cogepxalye 3N1eKTPOHHbIE CXEMbl, Takke BXOAAT B 06/1acTb NpUMeHeHus
HacTosllWero ctaHgapTa.

MpumeyaHune 1— TpeboBaHUs 6Ge30MNaCHOCTU BK/IOYAKOT B CeHS 3NeKTpUYeckme, TeNIoBble, MEXaHUYeCcKe U
XUMMYECKME acneKTbl.

Ecnu He yka3aHO WHOe, TO jajiee TepMUH TpaHcOpMaTop o3HayaeT TpaHcopmaTopbl A9 ne-
pPEHOCHbIX CBETUNBbHMKOB Knacca lll ¢ BonibypaMoBbIMU /laMNaMn HakKaniMBaHUA 1 6/10KM NMUTaHUA C
TpaHcthopmaTopamn AN NEPEHOCHbIX CBETUIbHUKOB knacca lll ¢ BonibhpamMoBbIMM NnamMmnamum Haka-
NnBaHuns.

HacToAwwniA cTtaHgapT pacnpocTpaHaeTcs Ha CTauuOoHapHble uanM MNepeHOCHble ofaHodasHble ¢
BO3AYLHbIM OXNaxieHneMm (ecTeCTBEHHbIM WAN NPUHYAUTENbHbIM), aBTOHOMHbIE UNN MPUCOEAVUHEHHbIE
cyxue TpaHcopmatopbl. O6MOTKM MOTYT 6biTb TEPMETU3NPOBAHbI UM HErepMeTU3MPOBaHbI.

HacTtosAwuiA ctaHgapT pacnpocTpaHsieTcsl Ha TpaHCOPMaTopPbl U UICTOYHUKN MUTAHUSA (NUHElHbIE) ¢
BHYTPEHHMMM padoynMn YacToTamm, He npesbllwawmumu 500 .

HacTtosawwmin ctaHgapT npumeHseTca coBmecTHO ¢ IEC 61558-2-16 ona MMNY/IbCHbIX NCTOYHUKOB NMU-
TaHmAa (SMPS), a Takke npumeHsieTca AN UCTOYHUKOB NMUTaHUA ¢ BHYTPEHHEN pabouer 4acToToi cBblle
500 l'y. B cnydyae, ecnu cyuwectByeT npoTtusBopeune mexay tpeboBaHuMsMU 060MX CTaHO4ApTOB, Npeunmylle-
CTBO nmeeT TpeboBaHue € 60/1ee XeCTKMM 3HAYeHMeM nokasaTens.

3HavyeHMe HOMUWHa/IbHOIO HanpsaXeHnd nUTaHUa He [Oo/DKHO npesbiwaTs 1000 B nepemeHHOro Toka.
3HayeHns HOMMUHaSIbHOW 4acTOTbl NUTAHUA M BHYTPEHHeli pabouyeil 4aCcTOTbl He [O/MXHbl NpeBblWaTh
500 Tu,.

TpaHcopmaTopbl A1 NePeHOCHbIX CBETUNBHUKOB Knacca lll ¢ BonibppamMoBbIMM flamiaMn Ha-
KasInBaHUA UMeT cregyoume A0N0SHUTE NbHbIE XapaKTePUCTUKN:

- 3HayeHne BTOPUYHOIO HanpPs>XeHUs XOJSIOCTOro Xoga v HOMUHa/IbHOrO BTOPUYHOIO HanpsiXxeHusd
He A0/KHO npeBbiwatb 50 B nepeMeHHOro toka uam 120 B nocTOsSiHHOTo Toka 6e3 nynbcauunii;

M3pnaHne ouymnansHoe
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- CYLLecTBYeT TO/IbKO He3HauuTenbHasa pasHuua mexay HanpshkeHMeM XOJI0CTOro XoAa v HOMUHasb-
HbIM BTOPUYHbIM Hamnps>XeHneM.

3HayeHne HOMWHaAJIbHOW BbIXOAHOW MOLJHOCTU He AO0/IKHO MpPeBbIllaTh:

- 10 kB A

HacToawunii cTaHgapT He pacnpoCcTpaHseTCs Ha BHEWHWe Uenu U UX KOMMOHEHTbl, npegHa3HauyeHHble
ANs NPUCOeAUHEHNS K BXOAHbIM U BbIXOAHbIM BbiBOAAM TPaHCHOPMaTOpPOB.

TpaHcopMaTopbl, HAa KOTOpble pacnpocTPaHseTcs HacCToAWWA cTaHAapT, MCNOMb3YT TO/bKO B TeX
cNydyasnx, Korga cornacHo npaswjiaMm YCTPOWCTBa 3/1eKTPOYyCTaHOBOK UM Tpe6GoBaHMAM CTaHAAPTOB Ha 3Ji1ek-
TponpuGopbl Mexay uensmu TpebyeTca ABOMHAA Unv yCUIEHHaa N30Nauus.

MpumevyaHune 2— CnepyeTt 06paTuTb BHUMaHWE Ha cleaytoulee:

- AN TpaHCopMaTopoB, NpefHa3HavyeHHbIX A1 MCNOb30BaHNA Ha aBTOMOOWIbHOM, MOPCKOM W BO3AYLUHOM
TpaHCcnopTe, MOXET BO3HUKHYTb HEOOXOAUMOCTb B [AOMOJIHUTESIbHLIX TPeOOBaHUSIX (COr/lacHO APYrMM MPUMEHSIEMbIM
cTaHAapTam, HauuoHa/bHbIM npasuiam U T. 4.);

- AOMKHbI ObITb NPEAYCMOTPEHbI Mepbl N0 3almTe 060/104YKN M KOMMOHEHTOB BHYTPW HEE OT BHELLUHWX BO34ei-
CTBUIA, TaKUX Kak M/IeCHEBbIE TPUGLI, TPbI3yHbl, TEPMUTbI, COMIHEYHAS paauauus n obneaeHeHue;

-0OJDKHBI YYUTBLIBATLCA Pa3/IMYHbIE YCI0BUS NEPEBO3KM, XPAHEHUS 1 SKCMTyaTaumum TpaHCchopMaTopoB;

- K TpaHchopmaTopam, npegHas3HavYeHHbIM 4718 UCMONb30BaHKs B 0COO0M OKpyXatoLleli cpeae, MoryT ObiTb npu-
MEHEHbI OMO/IHUTE bHbIE TPE60BaHNS COrNacHoO ApYrM COOTBETCTBYIOLUMM CTaHAapTaMm U HaLMOHa/IbHbIM Npasuiam.

MpumeyaHne 3 — TexHONOrMYECKOE COBEPLUEHCTBOBAHWE TPaHCOPMATOPOB MOXET Bbi3BaTb Heobxoaw-
MOCTb B YBENIMYEHUW BEPXHEN YaCTOTHOW rpaHuupl, a 40 Tex Nop HaCTOAWWMIA CcTaHAapPT MOXET MCMO/b30BaTLCA Kak PyKo-
BOAALLUMIA [JOKYMEHT.

2 HopmaTtuBHbIE CCbIIKU

MpMMeHAT COOTBETCTBYOLWMIA pasgen yactu 1co cnefylowmMm JOMNOMHEHNEM.

JononHeHue:

IEC 61558-1:20011), Safety of power transformers, power supplies, reactors and similar products —
Part 1: General requirements and tests (be3onacHoCTb CUI0BbIX TpaHCcOOPMAaTOPOB, UCTOUYHUKOB MUTAHWUA,
peakTopoB M aHanornyHblx n3genuii. Yactoe 1. Obwme TpeboBaHns 1 UCNbITAHNUS)

3 TepMuHbI U onpegeneHns

MpumMeHAT COOTBETCTBYOLWMNIA pa3gen yactu 1 co cnefywwmnm AONOSHEHNEM.

JononHeHue:

3.1.101 TpaHcdopmaTop A9 NepeHOCHbIX CBEeTU/IbHUKOB Knacca lll ¢ BonbdpamoBbiMU namMmna-
M1 HakanmBaHua (transformer for class Il handlamps for tungsten filament lamps): MNMpucoeanHeHHbIN Ge3-
onacHbIN pa3fgennTeribHblAi TpaHcoOpMaTop, NpeAHa3HAUYeHHbI AN NUTAHWS OAHOTO WM HECKObKUX
NepeHOCHbIX CBETU/IbHUKOB Knacca lll ¢ BonbpaMoBbIMU NaMnamun HakaamBaHus.

3.1.102 610K nuTaHus ¢ TpaHchopmMaTopoM A1 NEPEHOCHbIX CBETU/IbHUKOB Knacca lll ¢ Bosb-
pamoBbIMU flamnamMn HakanmeaHus (power supply unit incorporating transformer for class Il handlamps
for tungsten filament lamps): BAOK NMTaHWA, B KOTOPOM UCMNO/b3yeTCs NPUCOEANHEHHbIVI 6Ge30nacHbIn pas-
LenuTenbHblA TpaHcopMaTop, npefHas3HAYEHHbIN A9 NUTAHUS OAHOrO WM HECKOSIbKMX MEPEHOCHbIX
CBeTUIbHMKOB Kacca lll ¢ BonibhpamMoBbIMK flaMnaMy HaKanMBaHUs.

4 O6bwme TpeboBaHUA

MpuMeHsIOT cooTBETCTBYOLWMI pa3gen yact 1.

5 OG6LuUMe ycrioBusi NpoBeAeHNs UCMbITaHWi

MpyMeHAT COOTBETCTBYOLWMIA pa3gen yactm 1

1) 3ameHeH Ha IEC 61558-1:2017. OfgHako ANs OAHO3HAYHOro COGMAEHNST TPe6OBaHNS HACTOALLEr0 CTaHAapTa,
BbIP2XKEHHOTO B aTMPOBAHHOI CCbI/IKE, PEKOMEHAYETCS MCNOMb30BaTh TO/IbKO YKa3aHHOE B 3TOW CCbISIKE U3LaHME.

2
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6 HoMuHa/IbHbIe 3HAUYEHMs NMapamMeTpoB

MpYMeHA0T COOTBETCTBYOLWMNIA pa3gen Yyactu 1 co cnefywwmnm LONOSTHEHNEM:

JononHeHune:

6.101 3HayeHMe HOMUWHa/IbHOTO BTOPUYHOTO HanpsXeHUs He A0/KHO npesbiwaTts 50 B nepeMeHHo-
ro Toka unm 120 B nOoCTOSAHHOTO Toka 6e3 nynbcaunii.

6.102 3HauyeHMe HOMWHas/IbHOW BbIXOAHOM MOLHOCTM He AO/HKHO npeBbiwaTth 10 kKB A.

6.103 3HayeHMss HOMWHA/IbHOW 4acTOTbl NUTAHUS U BHYTPEHHel paboyeil YacTOTbl He [O0/XKHbI
npesbiwarte 500 .

6.104 3HavyeHMe HOMUHAa/IbHOIO HanpsaXeHUsa NUTaHuAa He A0/HXHO npesbiwaTb 1000 B nepemeHHoOro
TOKa.

CooTBeTcTBMe TpeboBaHusaM 6.101— 6.104 npoBepsA0T OCMOTPOM MapKMPOBKU.

7 Knaccudukayms

MpMMeEHAT COOTBETCTBYOLWMIA pa3gen 4yactu 1 co cnegyrowmnuMmm N3MeHeHUaMI:

7.2 3ameHa:

Mo 3aWmnTe OT KOPOTKUX 3aMblKaHWA UNKN 3aliMTe OT HEHOPMAasbHON akcnayaTayuun:

- TpaHcpopmaTopbl, 6€3yCNOBHO CTOMKNE K KOPOTKOMY 3aMbIKaHUIO;

- TpaHcOopMaTopbl, YC/IOBHO CTOMKME K KOPOTKOMY 3aMbIKaHMIO.

7.3 3ameHa:

lMepeHOCHble TpaHCOpPMaTOpbl AO0/KHbI UMETb CTeneHb 3auuTbl 06OSIOUKOIA, COOTBETCTBYIOLLYIO
kogy IP24 vnn Bblwe.

7.5 3ameHa:

B 3aBMCMMOCTU OT pexmnma paboTbl:

- HENPEPbIBHbIN PEXUM.

8 MapkupoBKa 1 gpyras nHdopmaums

MpYMeHAT COOTBETCTBYOLWMNIA pa3gen yactu 1 co cnefywwmnm LONOSTHEHNEM:
8.11 JonofnHeHue:

CvvBON WM rpadmieckoe

06O3HAYEH/E MosicHeHre VaoeHtudwikaums
TpaHcdopmaTop 418 NEepeHOCHbIX CBETU/IbHUKOB Knac- IEC 60417-5953 (2002-10)
ca lll ¢ BonbhpaMoBbLIMM AamMnaMn HakasiMBaHUs, CTOMN-
KWIA K KOPOTKOMY 3aMblKaHMKO (6€3yCI0BHO WM YC/TOBHO)
JononHeHune:

8.101 Ans TpaHCcdOPMAaToOpOB, NpefHa3HaYeHHbIX ANS NOAKMNIOYEHUS K UCTOUYHWUKY MUTAHWUA Takumu
cpeacTBaMu Kak kabeslb UM LIHYP C BUMIKOW, B MHCTPYKLUU WM aHAOTUYHOM [OKYMEHTe, MOCTaB/seMOM C
TpaHcopMaToOpOM, AO/KHO ObiTb O6paLLEHO BHUMaHWE NOMb30BaTeNA Ha TO, 4TO BTOpUYHasA(ble) uenb(n)
[OMXHbI 6bITb 3alYMLLEHBI B COOTBETCTBMM C HALMOHANIbHBIMY NpaBuUIamMm MOHTaXa 3/1EKTPONPOBOIKM.

9 3awmTa OT NopaxkeHUs INEKTPUYECKMM TOKOM

MpUMeHAT COOTBETCTBYOW NI pa3aen vyactu 1.

10 N3meHeHVe yCTaHOBKU MEPBUYHOIO HanpsXXeHus

MpUMeEHSIOT cOOTBETCTBYOLWNI pa3aen vactu 1.

11 BTOpuUYHOE HanpsiXeHMe N BTOPUYHbIM TOK Nog, Harpy3Kor

MpUMEHSIOT cOOTBETCTBYOLWNI pasfaen yactu 1 co cnefyumnum N3MEHEHUEM:
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11.1 3ameHa nepBoro a6saua:

Mpu nuTaHMu TpaHcgopMaTopa HOMWUHA/IBHBLIM HanpskeHWeM MUTaHUS npu HOMWHa/IbHOW 4a-
CTOTe MUTAHUS U Harpyske umnegaHcom, obecnednBaroliiM HOMMHA/IbHYIO BbIXOAHYH MOLHOCTb Mpu
HOMWHa/IbHOM BTOPMYHOM HanpshKeHWUu, a ans nepemMeHHoro Toka npu HOMUHasIbHOM Ko3dhduumeHTe
MOLLHOCTWN, BTOPUYHOE HamMpshKEHWE Noj Harpy3koi He JO/MKHO OTAMYaTbCA OT HOMUHA/IbHOIO BTOPWUY-
HOro HanpshKeHUs 6onee 4em Ha 5 %. 4nA TPAHCOPMATOPOB C BbINPAMUTENSIMU BTOPUUHOE HaNpsKeHue
nof, Harpyskoil He A0/IXKHO OTAMYATLCA OT HOMUHA/ILHOTO BTOPUYHOIO HanpshkeHus 6onee yem Ha 10 %.

12 BTOpWYHOE HanpsXeHune X0/10CTOro xoaa

MpuMeHAT COOTBETCTBYOLWMNIA pa3gen yactu 1 co cnegylowmm AOMNOMHEHNEM:

JononHeHwue:

BTopnyHoe HanpshkeHue XONOCTOro Xo4a AO0/KHO U3MEPSITbCA NpU NUTaHuM TpaHcgopmaTopa Ho-
MUHa/IbHbIM HanpshkeHeM NUTaHUs ¢ HOMUHa/IbHOM 4acTOTOW NUTaHus v npu TeMmnepaType OKpyxa-
toweli cpegbl.

12.101 3HauyeHne BTOPUYHOIO HanpsaXeHus XO0/I0CTOro Xo4a He A0/MKHO npesBbiwaTth 50 B nepemen-
Horo Toka mnm 120 B nocTosiHHOTO Toka 6e3 nynbcaunii. nsg aBTOHOMHbIX TPaHCOPMaToOpPOB 3T0 BTOPUY-
HOe HanpshKeHWe orpaHMyYMBaeTCs faxe B TOM c/liyyae, korga BTOpPUYHbIE OOMOTKW, He npefHasHayeHHble
ONA MexcoeguHeHusa, coefuHeHbl nocsefoBartesibHo.

12.102 Pa3Huua mexay 3HayeHunem BTOPUYHOIO HanpsXXeHmsa XOJ/1I0CTOro Xoga w 3HayeHnem BTO-
PUYHOIrO HanpsXeHUs nog Harpyskoin (M3aMmepeHHbIM cornacHo 11.1) He fos/kHa 6blTb CAMWKOM GOMbLUONA.

PasHuua, BblpaxeHHas B MpoUeHTax OT MoC/efiHero HanpsHkKeHus, paccyuTbiBaeTcs Mo cregytouiei

copmyne:

“no-load - LoaO x 1qq (d)’\

~oad
rae Uno |0ad — BTOpUYHOE HanpsixXeHue XonocToro xoaa;
L/load — BTOpUYHOE HanpsXeHue Mo HarpysKkoi.

Tabnuuya 101 — COOTHOLEHWE BTOPUYHBIX HAMPSHXKEHUA TPaHCOPMAaToOpPOB A1 NEPEHOCHbLIX CBETU/IbHUKOB K/lac-
ca lll c BonbhpamoBbIMY NaMnamMun HakamBaHus

HomunHanbHas BblXOAHasA MOWHOCTb COOTHOWEeHNe MeXxay BTOPUYHbIM Hanps>XeHunem XO/N0CTOro xoga
TpaHciopmaTtopa, BA M BTOPUYHBIM HanpsiXeHWem nofa Harpyskoin, %
[o 63 Bktou. 7,5
CB. 63 »630 » 50
» 630 2,5

CooTBeTCcTBUE TpeboBaHmam 12.101 n 12.102 AO/HKHO NPOBEPATHLCA U3MEPEHWEM BTOPMYHOIO
Hanps>XeHnsa X0N0CTOro xo4a nNpy TemrnepaType OKpyxatoLeil cpeibl, Korga TpaHcdopmMaTop noj-
KMYeH K HOMYHaIbHOMY HamnpsXXeHUo NMTaHns Npyu HOMUHaNIbHOW YacToTe NMUTaHns u HOMUHaNb-
HOW BbIXOAHOW MOLLHOCTMU.

PasHuua He fo/mKHa NpeBbillaTb 3HAYEHW, NpMBeAeHHbIX B Tabnuue 101.

13 HanpsikeHne KOPOTKOro 3aMblKaHuA

MpUMeHA0T COOTBETCTBYOLWNIA pa3gen yactn 1.

14 Harpes

MpUMEHSIOT COOTBETCTBYOWMIA pasgen vactu 1.

15 KopoTKoe 3aMblKaHve 1 3almTa OT neperpysku

MpuUMEHSIOT COOTBETCTBYOWMIA pa3gen yactu 1.
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16 MexaHun4yeckasi MPOYHOCTb

MpMMEHAT COOTBETCTBYOLWMIA pa3gen yactu 1.

17 3awuTa OT BPeAHOro NpOHNKHOBEHUS Mbl/W, TBEPAbIX NpeaMeToB U Briaru

MpMMeEHAT COOTBETCTBYOLWMNIA pa3gen yactu 1.

18 ConpoTuBAeHME U30MALUUN, SNIEKTPUUYECKAsS NMPOYHOCTb U TOK YTEUKU

MpUMEHSIOT COOTBETCTBYOLWNI pa3aen yactu 1.

19 KOHCTpyKUUA

MpUMeHAT COOTBETCTBYOLWMNIA pasgen yactu 1 co cnefyowmMMyn U3MEHEHUSIMU 1 AONOIHEHUEM:

3ameHa 19.1:

19.1 lMepBUYHbIE N BTOPUYHbIE LENU JO/DKHbI ObiTh 91€KTPUYECKN pasgeneHbl Apyr OT Apyra, a KoH-
CTPYKLMA AO/DKHA TaKKe MUCKIYaTb BO3MOXHOCTb /II060r0 COeAUHEHNUST MeXAY 3TUMK Lensmu, NpsMoro wiu
KOCBEHHOr0, Yepes Apyrue metanvyeckue 4acTu, 3a UCKIOYEHNEM NpegHaMepeHHOro coeanHeHuns.

CoOTBETCTBUE NPOBEPAIT OCMOTPOM U UIMEPEHNAMU C y4eTOM pasfenos 18 u 26.

19.1.1 WMsonsaums mMexagy NepBUYHON(bIMW) U BTOPUYHON(bIMM) OOMOTKaMM [O/IKHA COCTOATb W3
OBOMHOW UM YCUNEHHON M30NAUUN (paccuuTaHHol Ha paboyee HanpshKeHue).

Kpome Toro, npumeHsioT cnegytoume TpeboBaHus:

- Ans TpaHcdopMaTopoB kacca |, He npegHa3HaYeHHbIX A8 MPUCOEAUHEHUS K CETW NUTaHUS C no-
MOLLbIO BWIKM, M30NAUNA Mexay NepBUYHLIMU OOMOTKamMu 1 KOPNyCOM, COeAMHEHHbIM C 3eM/iell, o/KHaA
COCTOSITb, MO KpaliHei mepe, U3 OCHOBHOW M30/ALUKN, paccUnTaHHOl Ha NepBUYHOE HanpskeHue. V3ons-
uMa mexay BTOPUYHbIMU 0OMOTKAMM U KOPNYCOM, COEAUHEHHBIM C 3eMJieli, O/MKHA COCTOSATb, N0 KpaiiHel
Mepe, 13 OCHOBHOI M30NAUMN (paccunTaHHoli Ha BTOPUYHOE HanpsXeHue);

- Ans TpaHcdopMmaTopoB kKnacca |, npegHasHavyeHHbIX A9 NPUCOEAWNHEHUS K CeTW NUTaHusa C MOMo-
Wb BUAKW, U30M1AUUS MeXAy NEPBUYHLIMU OOMOTKaMM 1 KOPMYCOM A0/1)XHa COCTOSATb, Mo KpaliHeil mepe,
13 OCHOBHOW M30NALUN, a N30MSLUsi Mexay BTOPUUYHBbIMM OBMOTKaMU 1 KOPMYyCOM [0/1)XHa COCTOSIThb, MO
KpaliHeli mepe, U3 AOMONHUTENbHON M30naUMn (06e, OCHOBHAas U AOMO/HUTEbHAA M30/IALUUN, paccuu-
TaHbl Ha paboyee HanpsHKeHue);

- ansa TpaHcdopmartopos knacca Il nsonauus mexgy NnepBUYHbIMU OBGMOTKaMWN 1 KOPMYCOM A0/KHa
COCTOSATb U3 ABOMHOWM UNM YCUNEHHOW N30NAUMN (paccunTaHHol Ha NepBUYHOE HanpshxeHue). M3onsuus
mMexay BTOPUYHbIMW OOMOTKaMM 1M KOPNYCOM [0JIKHAa COCTOATb M3 ABOWHOM WAM YCUMIEHHOW M301auMn
(paccumTaHHOl Ha BTOPUYHOE HanpsXeHue).

19.1.2 Ans TpaHcdOpMaTopoB ¢ NPOMEXYTOUYHbIMW TOKONPOBOAALMMN YacTAMU (Hanpumep, Mar-
HWTONPOBO/OM), He COEMHEHHbIMU C KOPMYCOM W PacnofloXeHHbIMU Mexay NepPBUYHON U BTOPUYHON 06-
MOTKaMu, NPUMEHSAI0T cnegylolme TpeboBaHus:

- Ans TpaHcdopmaTopoB Kacca | nsonsauma mexagy nepBuYHbIMU U BTOPUYHLIMU OOMOTKaMun ye-
pe3 NPOMeXyToUHble TOKONPOBOASALME YAaCTK (faxe ecnivi OHU 3a3eMJi1eHbl) A0/KHA COCTOSATh U3 ABOWHOM
UNn YCUNEHHOW N3015AuMn (paccuMtaHHoll Ha paboyee HanpshkeHue);

- Ans TpaHcdopmatopoB knacca Il msonauma mexgy nepBuYHbIMW OBMOTKaMW 1 KOpnycom, a
Takke Mexay BTOPUYHbIMUM OOMOTKamMu M KOPrMyCcOM Yepe3 MPOMEXYTOYHble TOKOMNpOBOAsALWMe 4YacTu
[lO/XHa COCTOATb M3 ABOWHOW WAM YCUEHHOW M30MAUUM (paccuMTaHHol Ha MepBUYHOE M BTOPUYHOE
HanpsHkeHus);

-ona TpaHcopmaTopa, He saBnsiowerocs aBToHoMHbIM (IP00), usonAums mexay MepBUYHBIMU ©
BTOPUYHBbIMM O0OMOTKaMM Yepe3 MPOMEXYTOUHble TOKOMNPOBOASALME HACTU [0/KHA COCTOATH U3 ABOW-
HOW 1nn ycuneHHoli n3onaumm (paccuutaHHoli Ha paboyee HanpsxeHue);

- B KQYecTBe afibTepHaTUBbI BbIWEN3IOKEHHBIM Tpe6oBaHUSAM AN TpaHCOopMaTopoB Knacca |, He
npeAHasHa4YeHHbIM N8 NPUCOeMHEHUs BUIKOW, U Ansa TpaHCOPMaTopOoB, He ABMAAILWUXCS aBTOHOMHbIMM
(IPO0), ecnu KoHCTPyKUMe obecneynBaeTcsl cOeMHEHME BCeX NIAacTUH MarHMTonposoja c 3emsieli (Hanpu-
mep, naiikoli/cBapkoil) u, ecnu B macrnopTe WAM WHCTPYKLMU YETKO OnpefesneHo, 4YTo 6e30nacHoCTb TpaHcC-
dopmaTopa 3aBMCUT OT Ha/UYMA 3a3eMfIeHNss U MO3TOMYy He AOoMnyckaeTcsa ero ucnosb3oBaHue B 06opypo-
BaHWM knacca ll, npumeHsa0T cnegytouiee: M30MAUNA Mexay NepBUYHBbIMU OOMOTKaAMU U MPOMEXYTOUHOIA

5
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TOKonpoBoAsiel 4acTblo, COeAUHEHHO € 3emnieli, 1 Mexay BTOPUYHLIMU OBMOTKaMU M MPOMEXYTOY-
HOW TOKOMPOBOASLEN YAaCTbIO, COeAUHEHHON C 3eM/ei, fo/MKHA COCTOATbL, NO KpaliHeli mepe, U3 OCHOB-
HOM N30N1AUUN (paccunMTaHHOW Ha NMepBUYHOE M BTOPUYHOE HAMpPSHXXEHUS);

- B AONOJIHEHUE K BbILLEU3NOXEHHbIM TPEOGOBAHMUSM, U30ALMA MEXAY NPOMEXYTOYHbIMM TOKONPOBO-
OAWNMU HacTaAMU 1 NEPBUYHBIMU OOMOTKaMM 1 MeXAy NPOMEeXyTOUYHbIMU TOKONPOBOAAWMMU YacTAMU
1M BTOPUYHbIMM OOMOTKaMM A0/KHA COCTOATh, N0 KpaliHeil Mepe, U3 OCHOBHOW M30M1AUMN (paccUnMTaHHO
Ha nepBMYHOE W BTOPUYHOE HanpsxeHus). NMPoMexyToyHas TOKOMNPOBOAALWAA 4YacTb, He oTAefleHHas OT
NepBUYHOWM 1IN BTOPUYHOW OBMOTOK MM KOPMyca, No KpaiHeli mepe, OCHOBHOI M30N5AUMNEN, cunTaeTtcs
NPUCoOeANHEHHOI K COOTBETCTBYHOLWEN YacTu(sam).

19.1.3 Ana TpaHcdopMaTopoB Kacca |, He npegHasHavYeHHbIX ANA NPUCOEAUHEHUNSA K 3N1E€KTPUYECKOA
CetTn BUMKOW, U30MAUMA Mexay NepBUYHLIMU U BTOPUYHBIMM OOBMOTKAMW MOXET COCTOSITb M3 OCHOBHOM
M30/1AUMN C 3alNTHBIM 3KPaHUPOBAHWEM BMECTO ABOWHOW UM YCUNEHHOWN N30NSLUUK NPU BbINOHEHWN
crneayrLwmx ycnoBnii:

- M30/1AUMS MeXxay NepBUYHOM OOMOTKOM 1 3alMTHBLIM 3KPaHOM [0/XHa COOTBETCTBOBaTb TpeboBa-
HVWAM K OCHOBHOP M3015AUMW (paccunTaHHol Ha MepBUYHOE HanpsXXeHue);

- M30nsAuna Mexay BTOPUYHOM OOMOTKOM 1 3alMTHBLIM 3KPaHOM [0/1XHa COOTBETCTBOBATbL TpeboBa-
HUSIM K OCHOBHOW M3015LMN (paccunTaHHOli Ha BTOPUYHOE HarMpshKeHue);

- 3alWNTHbI/ 3KpaH, ec/im He yka3aHo WHOEe, [O/KeH 6biTb BbINOJIHEH M3 MeTa/lsIMYeckoi onbrn umm
NMPOBO/IOYHOTO 3KPaHa, OXBaTblBaKLWMUX MEPBUYHYHO OOGMOTKY MO BCeli WWNPUHE, U HEe A0/IKEH MMEeTb 3a30pOB
N OTBEPCTUIA;

- €CNn 3alMUTHbIM 3KpaH He oxBaTbiBaeT NEPBUYHYHO OOMOTKY MO BCeil LWMPUHE, AO/MKHbI NCMOJb30-
BaTbCsl AOMNOJIHATENbHBIE NINMKUE NIEHTBI UMM Nofo6Has usonsauus ans obecnevyeHuss 4BOMHOW M30MAUUN B
3TON obnacTu;

- ecnu 3alUTHbIW 3KpaH M3roToBMIEH U3 (hOJIbIN, TO KaxAblli ee 060POT AO/KEH GbiTb U30/IMPOBAH OT
Apyrux. B cnyyae Tonbko oAHOro o6opoTa, NnepekpbiTue CN0eB U30AALUN JO/HKHO BbiTh KaK MUHUMYM 3 MM;

- NPOBOJIOKA MPOBOJ/IOYHOTO 3KpPaHa M BbIBOAHOW NPOBOA 3aLMTHOIO 3KpaHa A0/MKHbI MMeTb niaowagb
NMoONepeyYyHoro cevyeHnsi, COOTBETCTBYIOLLYI0O HOMWHA/IbHOMY TOKY YCTpOWCTBa 3aluTbl OT Neperpysku, 4ns
obecneyeHns Toro, 4Tobbl B ciiydyae Npob6osi U30A5ALUN YCTPONCTBO 3aLLMThl OT Neperpy3ky pasoMKHYNO0 Lenb
[0 pa3pyleHna BbIBOAHOIO NpoBoAa;

- BbIBOAHOW NpoBOA AO/MKEH 6biTb NpUNasH K 3alMTHOMY 3KpPaHy WU 3akpenneH APYruMm CTOofb Xe
HaAeXHbIM CMOCO60M.

MpnmeyaHne — B HacToAwWeM noapasaene TepMuH «0BMOTKM» He BK/IHOYaET B cebsl BHYTpPEHHNE Lenn.

MpvMepbl KOHCTPYKLUM O6GMOTOK NpuBefeHbl B npunoxeHun M vactun 1.

19.16 3ameHa:

MepeHOCHbIe TpaHcopMaTopbl A0/HKHbI UMETb CTENEHb 3aWUTbl HE HUXe yeM P24,

JononHeHune:

19.101 He AO/HKHO 6bITb HUKAKUX COEAUHEHNI MeXAy BTOPUYHBLIMU LENAMN U 3alUTHLIM 3a3eM/1EeHN-
€M, KpOMe YCTaHOBJ/IEHHbIX COOTBETCTBYHOLW MM CTaH4aPTOM Ha o6opynoBaHue.

19.102 He A0MXHO OblTb HUKAKMX COEAUHEHUI Mexay BTOPUYHOM LEenb M KOPMyCcOM, KpoMe ycTa-
HOBJIEHHbIX COOTBETCTBYIOLWNM CTaHAAPTOM Ha 060pyfoBaHue ¢ NPUCcoeAnHEHHbIMY TpaHcopMaTopamMmu.

CooTBeTCTBME NPOBEPAIT OCMOTPOM.

19.103 BxofAHble W BbIXOAHblE BbIBOAbI 418 NOAK/IOYEHUA BHELWHEN NPOBOAKM LOJ/IKHBI pacnonararbcs
Tak, 4Tobbl M3MEPEHHOEe paccTosiHUEe Mexay Touykamu BBOJa MPOBOAHWKOB B 3TW BbIBOAbI ObII0 HE MeHee
25 mMm. Ecnu onsa nonyvyeHus Takoro paccTtosiHUA UCMONb3yeTca neperopopka, nsmepeHve npoBoaAT Haj U BO-
Kpyr neperopofku, Kotopas fO/1KHA ObITb BbINOJIHEHA M3 U30/IMPYIOLLEr0o MaTeprana u HeCbeMHO 3aKkpenneHa
Ha TpaHcdopmaTope.

CooTBeTCTBVE NPOBEPSAIT OCMOTPOM U U3MepeHuem 6e3 yyeTa NpPoMeXyTOUYHbIX TOKOMNpPOBO-
LAWMNX YacTei.

19.104 TlepeHOCHble TpaHCOpPMaTOpPbl ¢ HOMUHA/ILHOM BbIXOAHOW MOLLHOCTbLIO, He MpeBblllato-
wen 630 B A, nomkHbl 6bITb Knacca Il

20 KOMNOHeHTHI

MpuUMeHSIOT cOOTBETCTBYOWMIA pa3gen vactu 1.
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21 BHYTpeHHAS npoBoaka

MpuMeHAT cooTBETCTBYOWMNIA pasgen yactu 1.

22 lMpucoeguHeHE K UCTOYHMKY NMUTaHUSA U ApYyrne BHELLHWE TMbKne Kabenu u
LUIHYPbI

MPpYMEeHAT COOTBETCTBYOLWMNIA pa3gen yactu 1 co cnegywlwmnm LONOSTHEHNEM:

22.5 [lononHeHune:

LLIHypbl anekTponuTaHus TpaHCchopMaTOpOB cO CTeNeHbl 3aluTbl, oTaAuvatwueica ot IPX0, He
OO/DKHbl ObITb Jierye, Yem LHYPbl B HOpPMasibHOM MOMMXOPONPEHOBON 060M104YKe (KOAOBOe 0603HauvyeHue
60245 IEC 57).

23 BbiBOAbI AN BHELWHUX NpPOBOAOB

MprMeHAT cooTBETCTBYOWMNA pasgen yactu 1.

24 CpepactBa o6ecneyveHms 3aWmTHOro 3a3eM/1eHns

MpuMeHAT cooTBETCTBYOWMNA pa3gen yactu 1.

25 BWHTbLI 1 coegnHeHns

MpUMEHSIIOT COOTBETCTBYOLWNI pa3aen yactu 1.

26 [lyTK yTeukn, 3a30pbl M PACCTOSIHUSA Yepes3 M30/SALMIO

I_lpVIMeHmOT COOTBETCTByPOU.LMM pasgen 4actu 1co cnegyoouwnm OONOJ/IHEHUEM!
JononHeHune:

26.101 3HauyeHus MyTel yTeuyku, 3a30POB U PACCTOAHWUIA yepe3 U30MALMI0 ANst 3HAYEeHUId paboyvero
Hanps>XeHna 6onee 1000 B moryT 6bITb onpegeneHbl nyTemM aKCTpanonauum.

27 TennocToKOCTb, OFTHECTOWMKOCTb U TPEKMHIOCTOMKOCTb

MpUMEHSIOT COOTBETCTBYOLWNI pa3aen yactu 1.

28 CTOWKOCTb K KOppo3uu

MpuMeHAT cooTBETCTBYOLWMNIA pasgen yactu 1.
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MpunoxeHusa

[MPUMEHAIT COOTBETCTBYIOLLME NPUMIOXEHUA YacTn 1

MpunoxeHve OA
(cnpaBo4HOE)

CBefeHNsi 0 COOTBETCTBUM CChIJIOYHbIX MeXAYHapoAHbIX CTaHAapTOB
MEXrocyapCTBEHHbIM CTaHZapTam

Tab6bnuya OA1

O603Ha4YeHne CCblJIOUHOTo CteneHb O603Ha4YeHne N HaMMeHoBaHue COOTBETCTBYHOLEro MexrocyaapCtBeHHOro
MeXAyHapoAHoro crtaHgapra COOTBETCTBUA craHgapTa
IEC 61558-1:2009 HOoT FOCT IEC 61558-1—2012 «Bbe3onacHOCTb CW/IOBbLIX TpaHctopma-

TOPOB, WCTOYHMKOB MWTaHWS, PEaKTOPOB WM @HaIOrMYHBIX W3LENA.
YacTb 1. O6wpe TpeboBaHNA U METOABI UCMbITAHWA»

MpumeuyaHne — B HacToslei TabaMue MCNOb30BaHO CrEAYHOLLee YCIOBHOE OGO3HAYEHUE CTEMEHU COOT-
BETCTBUSI CTaHZapTa:
- OT — naeHTUYHBI cTaHaapT.
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Bubnunorpadus

MpumeHsOT 6uGAnorpaduto Yacty 1 co creayowmm AonoTHEHNEM

JononHeHue:
IEC 61558-2-16:2013

Safety of transformers, reactors, power supply units and similar products for supply 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 (be3onacHoCcTb TpaHchopmMaTopoB, peak-
TOpOB, 6/I0KOB NUTAHWA W aHaNOrM4yHOro 06OpYA0BaHUSA C HanpshkeHvem nutaHusa o 1100 B.
UacTtb 2-16. [JononHUTeNbHble TpebOBaHWA 1 UCMbITAHUS AN NepektovaemMbiX 6/10K0B MUTaHWS
1 TpaHchopmMaTopoB A1 NePEKTHYAEMbIX G/IOKOB MUTAHUS)



FOCT IEC 61558-2-9—2015

YOK 621.314.228 MKC 29.180 0T

KnioueBblie crnoga: 6e30MacHOCTb, CU/I0BON TpaHcdopmaTop, TpaHcopmaTop A8 NEePEeHOCHbIX CBETUMbHM-
koB knacca lll c Bonb)paMoBbIMY laMnaMn HakanmBaHus, 670K NUTaHUS ¢ TpaHCOPMaTOpPOM AN nepeHoc-
HbIX CBETUNBLHUKOB Knacca lll ¢ BonbpamMoBbIMM TamnaMn HakasiMBaHus
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