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NMpeaucnosue

Llenun, ocHoBHbIe MPUHLUMNBI U MOPSAOK NpoBeAeHUA paboT No MeXrocyAapCTBEHHOW CTaHAapTM3aumm
yctaHoeneHbl FOCT 1.0—92 «MexrocyaapcTBeHHasi cuctema ctaHaaptusaumn. OCHOBHbIE NOMOXEHUS» ©
FOCT 1.2—2009 «MexrocyaapcTBeHHast cuctema ctaHaapTusauun. CtaHgapTel MeXrocydapCTBeHHbIe, NpaBuna
1 pekoMeHAaLMK1 Mo MeXrocyaapCTBEeHHOW cTaHgapTusauuu. MNpasuna pa3paboTku, NPUHATUSA, NPUMEHEHUSA, 06-
HOBIEHWS1 U OTMEHbI»

CBeaeHus o craHaapTe
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TUYHOTO NepeBo/a Ha PYCCKUIA S3bIK MeXAYHAapOAHOro cTaHAapTa, ykazaHHOro B NyHKTe 4

2 BHECEH ®epgeparbHbIM areHTCTBOM M0 TEXHUHECKOMY perynupoBaHuio U metponorun (PocctaHaapT)

3 NMPUHAT MexrocynapcTBeHHbLIM COBETOM M0 CTaHAAPTU3aLWKU, METPOSIOrUn U cepTudmkaumm (NpoTokon
oT 3 nekabpsi 2012 r. Ne 54-1)

3a NPUHATUE NPOroJiIoCcoBaJ1A:

KpaTkoe HaumeHoBaHuUe CTpaHbl Kon ctpaHbl CokpauieHHoe HaumeHoBaHue
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benapycb BY loccranpapt Pecry6nmim Benapyco
KazaxcraH KZ locctanpapt Pecnybnvkm Kasaxcran
Knprunsus KG Kbipreiactangapr
Poccusn RU Poccranagapr
TagXukncTaH TJ TapxukctanaapT
Y3beknctaH uz Y3ctangapt

4 Mpukasom PegepansHOro areHTCTBa NO TEXHUUYECKOMY PEerynupoBaHuio U MeTponorum ot 6 ceHTabps
2013 r. Ne 905-cT mexrocynapcTtBeHHbIV ctaHgapT FOCT IEC 61558-1—2012 BBeaeH B AelicTBYE B Ka4ecTee
HauWoHanbHoro ctaHgapta Poccuiickon deaepaumnm ¢ 1 Hoabps 2014 r.

5 Hacrosiumin cTangapT uaeHTUdeH MexayHapogHomy ctaHaapTy IEC 61558-1:2009 Safety of power
transformers, power supplies, reactors and similar products. Part 1: General requirements and tests (TpaHcdop-
MaTopbl CUoBbIe, BNOKU NUTaHUS, peakTopbl U aHanorMyHble 3genus. besonacHocTb. YacTs 1. O6wme Tpebora-
HWS U UCNbITAHUS).

MexayHapoaHbili ctaHaapT paspaboTaH TexHuHeckum komuteTom 96 «ManorabapuTHble TpaHcchopmaropbl,
peakTopbl, UCTOUHWKW 3N1EKTPOMUTAHUA U aHanorMyHbIe nsgenusa» MexayHapoaHoM! 3neKTpoTEXHUYECKOW KoMUC-
cumn (M3K).

MepeBoa ¢ aHrNUINCKoro siabika (en).

OdmupmancHble aK3eMIsipbl MeXAyHapoAHOro cTaHAapTa, Ha OCHOBE KOTOPOTro NOATrOTOBMEH HACTOSILLMIA
CTaHAapT, ¥ MeXAyHapoAHbLIX CTaHAaPTOB, HA KOTOPbIe AaHbl CCbINKK, UMetoTes B PegeparnibHoM HopMaLMoH-
HOM hboHAE TEXHUYECKWUX PErNamMeHTOB U CTaH4apToB.

B pasgene «HopMaTuBHbIE CCbINKW» CCbINKX Ha MeXayHapoaHble CTaHAapThl aKTyanM3vpoBaHsbl.

CBeaeHns 0 COOTBETCTBUM MEXIOCYAapCTBEHHbIX CTaHAAPTOB CCbITIOYHLIM MEXAYHapoAHbLIM CTaHAapTam
npueeAeHb! B AONONHUTENIEHOM NpusioxeHun JA.

CreneHb cooTBeTCTBUS — naeHTU4HasA (IDT)
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6 BBELIEH BMNEPBbLIE

UHgbopmMauusi 06 usMeHeHUsIX K HacmosiLeMmy cmax8apmy rybnukyemcsi 8 exe200HOM UHhOpMayUOHHOM
ykasamene «HayuoHansHble cmaHOapmbi», @ meKcm U3MEeHeHUl U onpasoK — 8 eXXxeMecsiyHOM UHbopmauu-
OHHOM yKa3amerie « HayuoHarbHble cmaHOapmbi». B criydae nepecmompa (3ameHbl) Uil OmmMeHb! HacmosiLe2o
cma+HOapma coomeemcmayiouee ysedomiieHue bydem orybrIuKo8aHO 8 eXXeMeCsIMHOM UHGbOPpMaLUOHHOM yKa-
3amerne «HayuoHaneHeie cmaHOapmbiy. Coomeemcemeytowas UHhopMauusi, yeedoMiieHUe U MeKCcmbl pa3me-
waromcest makxe 8 UH¢hopMayuoHHOU cucmeme obuezo rob308aHus — Ha oghuyuansHoM catime edepailbHo-
20 azeHmcmea 1o mexHU4ecKoMy peaynuposaruio U Memporsoauu 8 cemu MiHmepHem

© CraHgapTtuHdopm, 2014

B Poccuiickoli deepalimm HaCcTOALLMIA CTaHAaPT He MOXET GbiTb MOMHOCTHIO UMW YACTUYHO BOCTIPOU3BE-
AeH, TUpaXMpoBaH U pacnpocTpaHeH B KavecTse oduLmansHoro u3gaHns 6es paspellieHna degepansHOro areHT-
CTBa Mo TEXHUYECKOMY peryniMpoBaHuio U METPOOMN
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BBegeHue

Hactosawuin ctaHaapT ycTaHaBnvBaeT TpeboBaHUs 6e3onacHoCTY TpaHCchopMaTopoB 1 pacnpocTpaHseT-
csl Ha TpaHcd)opMaTopbl, peakTopbl 1 UCTOYHUKN NUTaHUA (danee — TpaHcdopmaTophbl).

Mpwv paspaboTke HACTOALLEro cTaHAapTa, HackorbKko BO3MOXHO, yuTeHbl TpebosaHus IEC 60364 B yacTu
COOTBETCTBMSA Tpe6GoBaHUIA HACTOSILLIEro cTaHAapTa HOpMaM 3/1eKTPONPOBOAKM MPUW ycTaHoBKe TpaHcdopmaTtopa.

HacTosawuii cTangapT coaepkuT NPUHSATLIA MeXayHapoaHbIA ypoBeHb 3aLLMTbl OT 3MEKTPUYECKOro 1 Mexa-
HUYECKOro NopaXkeH s 1 OT OMacHOCTM BO3HUKHOBEHUSA NoXapa oT TpaHcdopMaTopoB, paboTatoLmx B yCroBu-
AIX HOPMaSIbHOM SKCMTyaTaLMmn B COOTBETCTBUM C MHCTPYKLMSAMU n3roToBuTeNs. B HacTosLweM cTaHaapTe Takke
y4TeHbl aHOMaSIbHbIE CUTYaLMK, KOTOPbIE BO3MOXHbI Ha MPaKTUKe.

TpaHcdopmaTophbl, Ha KOTOPbLIE PACMPOCTPAHAETCA HACTOALLMIA CTAHAAPT, He MOTYT BbITb NPW3HAHbLI COOT-
BETCTBYOLWMMU TpeboBaHNAM 6e30MacHOCTU, ECA NPU MPOBEPKE 1 UCTIbITaHWK 0BbHapyXaTcs HECOOTBETCTBUA
XapaKTEPUCTUK, BIIUSIOLLMX HA YPOBEHL 6e3onacHOCTM, TPeBOBaHWAM HAaCTosILLero cTaHgapTa.

TpaHcdopMaTophbl, B KOTOPLIX MPUMEHSATCA MaTepuansl UM KOHCTPYKLMMW, OTIIMYHBLIE OT ONMUCAHHbIX B
HacTosiLeM cTaHgapTe, AOMYyCcKaeTCs NPOBEPSIThL U UCTbITbIBATL B COOTBETCTBUU C TpeBOBaHWSIMU HACTOSILLErO
cTaHgapTa, u ecnv 6yaeT ycTaHOBIEHA 3HAYNTENbHAS CTEMNEHb COOTBETCTBUSA, TO OHWU MOTYT CHUTaTLCS COOTBET-
CTBYIOLLMMU NPUHLMNamM 6e30NacHOCTU HacTosILLEro cTaHaapTa.

CTaHaapToM, He OTHOCALLMMCS K MONoXeHUsAM 6€30MacHOCTU, HO OTHOCALLMMCS K 31eKTPOMarHUTHOM co-
BMecTumocTn (OMC) TpaHcdopmaTtopos, sisnsietca IEC 62041 «BesonacHocTb cunosbix TpaHchopMaTopos,
GroKOB NUTaHWS, PeaKTOPOB U aHANOMMYHBLIX M3AENWA. TpeBGoBaHNS ANeKTPOMArHUTHO COBMECTUMOCTUY . OgHaKo
3TOT CTaHZapT BKMOYAET B cebS Takke UCTbITAHUS, KOTOPbIM MOXET 6bITb NOABEPrHYT TPaHcdopMaTop B yCrio-
BUSIX, OTHOCSILLMXCA K NonoxkeHnsM 6e3onacHoCTy.

Llenbto HacTosiLLero ctangapTa siensieTcs BoipaboTka psiga TpeboBaHU U UCNIbITAHWI, KOTOPbIE MOXKHO CHU-
TaTb B OCHOBHOM MPUroaHbLIMK ANst 60nbLUIMHCTBA TUMOB TpaHcdOopMaTOpPOoB U KOTOPLIE MOTYT BbITh MPUMEHEHbI,
Kak Toro TpebyeT cooTBeTCTBYIOLWMI cTaHAapT YacTy 2 IEC 61558. Takum obpa3om, HACTOSILLMIA cTaHaApT He
paccMaTprBaETCS Kak TEXHUYECKUE YCNOBUA Ana TpaHcdopmaTopa Ntoboro Tuna, ero NosIOXKEHUs KacarTcs
TOMbKO YaCTHbIX TUMOB TpaHCc(hOPMaTOPOB B TOW CTENeHN, HacCKosbKo 3To ByaeT onpeaeneHo cooTBETCTBYIO-
LWUM cTaHdapToM YacTu 2. Hactoawmii ctaHgapT cogepXkuT Takke HOpMaTUBHBIE KOHTPOSbHbIE UCTIbITAHKS.

Kaxabli cTaHAapT 4acTu 2 COBMECTHO € HAaCTOSILLMM CTaHAapPTOM COAePXUT BCce Heobxoaumble Tpeboea-
HVs Ans TpaHccdopMaTopoB 1 He COAEPXUT CCbINTOK Ha Apyrue cTaHAapThl YacTuy 2. [ins TpaHcdopmMaTtopoB
CO cTeneHbto 3awuTel IPO0 n npucoeAnHeHHbIX TpaHcdopmMmaTopoB (CM. onpeaeneHue 3.1.6) c ogMHAKOBOM
KOHCTPYKLMEeR BO3ZMOXHO Hanuune Ceazei Mexay pasfiMiHbLIMU cTaHAapTaMu YacTu 2 (Hanpumep, BTopudHas
uenb ¢ BCHH, cooTseTcTByloWwas IEC 61558-2-6 u BTopudHas uensb ¢ HanpsbkeHneM 230 B, cooTBeTCcTBYlOLLAS
IEC 61558-2-4). OgHako ecnu Ha TpaHcdopmMaTopbl PACNPOCTPaHSIKOTCS pasnuyHble CTaHAapThbl YacTu 2, To B
A0NYCTUMBIX Npedeniax coOoTBETCTBYIOLMIA CTaHAAPT HacTU 2 OTHOCUTCS K KaXKA0M hyHKLMW/ MPUMEHAEMOCTH OT-
AenbHo. Ecnu Bo3MoXHO BnusiHue ogHow hyHKUUW Ha APYTYIO, TO 3TO HEOBXOAMMO y4UTLIBATD.

Ecnv cooTBeTCTBYtOLLErO CTaHAapTa YacTu 2 Ana KOHKPeTHOro TpaHcdopmaTopa unu rpynnbl TpaHdop-
MaTopOB He CYLLIeCTBYET, TO 4151 BbiGopa Tpe6oBaHWi 1 UCNbITaHUIA MOXHO NPUMEHSATL HanGonee NOAXOAALLNIA
cTaHgapT YacTu 2.

Tam, rge TpeboBaHKUs onpeaeneHHbIX pasaenos cTaHAapTa YacTy 2 CCbiNalTCA Ha HACTOALWMIA CTaHAapT ¢
MOMOLLBI0 BbIpakeHUst «MprMeHsItoT COOTBETCTBYOLLUIA pasaen yacTu 1», 370 BbipaXeHUe 03Ha4aer, YTo npume-
HSt0T Bce TpeboBaHWsa 3Toro pasgena HacTosILLEero cTaHaapTa, 3a UCKHeHNneM Tex TpeboBaHuiA, KoTopble He
OTHOCHITCS K JaHHOMY TuMy TpaHcdopMaTOpPOB, COOTBETCTBYIOLLMX CTaHAAPTY YacTu 2.

MpWHUMN NOCTPOEHNA cTaHAapTOB YacTW 2 cregyoLLnii:

Vi



MpuHuMN nocTpoeHna ctaHaapToB cepun IEC 61558

IEC 61558-1
O6wue TpeboBaHus
M METOAbI UCTILITAHWA

FOCTIEC 61558-1—2012

CraHgapThl CraHpapThbl
OcHoBHbIE Aans TpaHcgopmaTopos ANA TpaHcdopMaTopos
cTaHfapThl 1 UCTOYHUKOB NUTaHUA 1 UCTOYHMKOB MUTaHMA CraHpapThl
Ansi TpaHccpopmaTopos creumansHoro crneumanbHoro AR UMMYNbCHBIX
U UCTOMHUKOB NPUMEHeHHs, NPUMeHeHus, MCTOMHWKOB NUTaHKs
nuTaHus obLuero Mony4eHHbIe nony4eHHble 1 peaKkTopoB
NPUMEHeHus U3 OCHOBHOIO 13 KOM6UHaLMK
CTHagapTa OCHOBHbIX CTHaapToB
Yactb Yactb Yactb Yacts Yacte | ]| Yacts Yacte J_ Yacte
241 24 2-2 2-3 212 2-14 2-16 2-20
Yactb Yactb Yactb Yacts Yacte | ] 1 Yacte
26 213 2-5 27 217 2-19
Yacte | | Yacmb Yacts | |
2-8 29 2-23
Yacte || Yacts
2-10 211
Yacte | | Yacm
215 2-18

PucyHok 0 — lMprHuMn nocTpoenus ctaHpapToB cepum IEC 61558

CooTBeTCTRYIOLLME pasaesbl HACTOsILLEro cTaHdapTa (Hanpumep, pasaerssl, ycTaHasneatoLme UCTbITaHUA
Ha TEeNJIoCTOMKOCTL 0BMOTOK) MPUMEHUMbI Takke A58 TpaHchopMaTopoB, KOTOpbIE BXOAAT B cOCTaB npubopa un
KOTOpPbIE HEMb3sl UCTbITaTb OTAENBHO.

Mpy HEOBXOAMMOCTY TEMNOBbIE XapPaKTEPUCTMKM TpaHctopMaTopoB MOryT ObITb 3a4aHbl HOMUHANBHON
MaKcuMarbHoi paboyeii TeMnepaTtypoii 06MoTkM (06o3HaveHue t,,), koTopas He AorKHa 6bITb NpeBbILLeHa, YTOBbI
obecneynTb MUHUMAanbHbBIA CPOK CrYXObI, KaK ykazaHo B npunoxeHun U. Kpome Toro, Ans TpaHcdopmartopos,
noABepraemblx aHoMasbHbLIM PeXxmMmam, yCTaHOBNEHHbIM B pasgene 15, 3agaHHbli npeden Temneparypb! He Aon-
)KEeH BbITb NPEBLILLEH, Koraa TpaHcd)opMaTop BCTPOEH B NprGop UM NCNOMb30BaH Kak aBTOHOMHLIA TpaHedop-
MaTtop.

B HacTosLeM cTaHaapTe UCMoS1b30BaHbI criegytoLlime WpndToBbIe BbldeNeHNs:

- TEeKCT TpeboBaHWii — CBETNbIN;

- MeTOoAbl UCTbITAHNIA — KYPCUB;

- ipYMeYaHne — NeTuT;

- TEPMUHbBI — MOMNYXKNPHBIWA.

Vi
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M E XTToOCY . APG CTIBETUHHUB W C TAHDIODAPT

Be3onacHOCTb CUNOBbLIX TpaHcdopMaTopoB, 6NIOKOB NUTaHUS,
PeaKkToOpPOB U aHaNoOruYHbIX U3genuin

YacTtb 1
O6wue TpeboBaHUA U UCNBITAHUA

Safety of power transformers, power supplies, reactors and similar products.
Part 1.
General requirements and tests

Data BBegeHusa — 2014—11—01
1 O6nacTb NpUMeHeHus

Hacrosawwii ctaHgapT ycTaHaBnvBaet TpeboBaH/s 6e30nacHOCTU (aneKkTpuyeckne, Tenmnosble U MexaHuyec-
K1e) cunoBbIX TpaHcdhopMaTopoB (fanee — TpaHcchopMaTOPOB), UICTOHHUKOB NUTaHUA, peaKToOpoB 1 aHa-
TNOTNYHBIX U30eNni.

HacTodLumii cTaHaapT pacrnpocTpaHseTcs Ha criegytoLue TUMbl CyXUx TpaHcgopMaTopoB, UICTOYHUKOB
NUTaHUA, BKIloYast UMNYNbCHbIE UICTOYHUKU NMUTAHUA, U PeaKTopoB, 06MOTKU KOTOPLIX MOTYT BbITb repMeTH-
3MPOBAHHBIMW UM HEFEPMETUSUPOBAHHBLIMU:

MpumedaHue 1—Pasnuinsa mexay TpaHcdopmaTopamMmn, ICTOYHUKaMN NMUTaHNA Y UMNYTNbCHLIMMW NCTOM-
HUKaMW NMUTaHWA COCTOAT B CreAytoLem:

- B TpaHchopMaTopax He NPoucxoanT uameHeHws YacToTel. OgHako TpaHcdopmaTopsbl (Hanpuvep, TpaHcdop-
MaTopbl C HEM3MEHHbLIM HanNPsKEHWEM) MOTYT MMETb BHYTPEHHIO PE30HaHCHYI0 YacToTy, He npesbiwaioiyto 30 klu;

- B AICTOMHMKAX NUTaHWNA BHYTPeHHsiA paboyvas YyacToTa v opma kornebaHus oTNn4aoTCa 0T YaCTOThbl IMTaHWUA U
ee opmbl konebaHusi, a BHYTPeHHARA pabovasa vacToTa He npesbiwaeT 500 My (cm. onpepenenwne 3.1.19);

- B UMNYNbLCHbLIX UCTOMHUKAaX NUTaHMA BHYTPeHHAS paboyvas Yacrtora u cdopma ee konebaHna otnuyaloTest ot
YacToTbl NUTaHMA 1 ee HOopPMbl konebaHusi, a BHYTpeHHAA paboyas yacTtoTa npeBbiwaeT 500 U, HO He npeBbilwaeT
100 Mlu.

CooTBeTCTBYOLME CTaHA4apThbl YacTW 2 MOXHO HaWTU BO BBEAEHUN HACTOSILLIero cTaHaapTa.

a) CtauuoHapHble 1N NepeHoCHble ofHodasHbIe U MHorodasHble ¢ BO3AYLUHBLIM oXIaXaeHneM (ec-
TECTBEHHbIM UMU NPUHYAUTENBHLIM) pa3aenuTenbHbie 1 6e3onacHble pasgenuTenbHble TpaHcdopMaTo-
pbl, aBTOHOMHbIE UM MPUCOeAUHEHHbIe, He SIBNSIIoLMECcs YacTsIMU pacrpegenuTenbHblX ceTer n umetome
cnegyoLiye napameTpbl:

- HOMUHanbHOe HanpsXeHue nutaHus He bonee 1000 B nepemeHHoro Toka;

- HOMUHanbHasa YacToTa NUTaHus He 6onee 500 Mu;

CO criedyroLWwmnmMm 3Ha4eHNSMU U XapakTepUCcTUKaMK, eciiv Apyrme He yKasaHbl B COOTBETCTBYIOLLLEM CTaH-
JapTte vactu 2:

- ANs pas3genuTenbHbIX TpaHchopMaTopoB:
- HOMUHarnbHas BbIXo4Has MOLHOCTb Ars oaHodasHbIX TpaHcchopMaTopoB He bornee 25 kB - A He
6onee 40 kB - A ans MHorogpasHbIX TpaHcopMaTOpOB;
- BTOPMYHOE HanpshkeHUe XoocToro Xxo4a 1 HOMUHanbHoe BTopuyHoe HanpsbkeHue bonee 50 B
nepemeHHoro Toka 1 He 6onee 500 B nnu 1000 B nepemeHHOro Toka cornacHo HaloHasbHbIM Mpasunam
YCTPOWCTBA 3M1EKTPOYCTAHOBOK M A51si TpaHC(hopMaTopOB CleLarnibHOro HasHauveHust;

- Ans 6e3onacHbIX pasgenutenbHbIX TpaHcdopMaTopoB:
- HOMUHaNbHaA BbIXo4Has MOLWHOCTb A5 oagHodasHbIX TpaHcdopmaTopoB He 6onee 10 kKB - A nHe
6onee 16 kB - A ans MHoroasHbIX TpaHcpopMaTopOB;
- BTOpUYHOE HanpsbkeHUe XONocToro Xxo4a 1 HOMUHaNbHoe BTOPUYHOE HanpshkeHue He Gonee
50 B nepemMeHHOoro Toka Mexay NpoBOAHMKaMU UM MeXAy MoBbiM NPOBOAHNMKOM 1 3aLUUTHLIM 3a3eMre-
HUeM.

UzpaHne ochmumnanbHoe
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MpumevaHune 1 — PazpenutenbHble U 6e3onacHblie pasgenutenbHblie TpaHcopmaTopbl UCNONL3YIOT
Tam, rge CornacHo npasunam ycTpoMCTBa 3NEKTPOYCTAHOBOK My TPeOGOBaHNSAM TEXHUYECKUX YCIIOBUIA HA 3neKTponpnbo-
pbl Mexay uensimm TpebyeTcsi ABOMHAA NN YCUSIeHHAA U3oNALMA (HanpuMep, UrpyLLKmM, arieKTpuyYeckne 3BOHKH, nepe-
HOCHble WHCTPYMEHTbI, NePeHOCHble namnbl).

b) CTauMoHapHble N nepeHoCHble oaHoasHble UM MHOrodasHble ¢ BO3AYLLUHLIM OXNaXaeHneM (ec-
TECTBEHHbIM U MPUHYAUTENLHBIM) OTAeNsOWMe TpaHcdopMaTopbl, aBToTpaHcdopMaTopbl, PErynMpoBoY-
Hble TpaHcdgopMaTopbl 1 Manblie peakTopbl, aBTOHOMHbIE UM BCTPOeHHble TpaHcdopMaTophbl, He ABNS0-
LLMecs YacTaAMU pacrpeaenuTenbHbIX CeTel M UMetoLLIne cneaytoLine napameTpbi:

- HOMUHanNbHOe HanpsbkeHue NuTaHuA He 6onee 1000 B nepemeHHoro Toka;

- HOMMHanbHaA YacToTa nuTaHusa He 6onee 500 Iu;

CO CreayroLYMM 3HAYEHUSIMI 1 XapaKTepuUcTMKaMK, eCni Apyrue He ykasaHbl B COOTBETCTBYIOLLEM CTaH-
fapTte 4yactun 2;

- BTOPUYHOE HamnpsbkeHUe XONoCcToro xoaa Wi HOMUHaNbHoe BTOPUYHOE HanpshkeHUue Kak Ans
aBTOHOMHBIX, Tak U 4/1s1 NpucoeUMHeHHbIX TpaHchopmaTopoB He 6onee 15 kB nepemeHHoro Toka, a
ONs aBTOHOMHbBIX TpaHcopMaTOpOB HOMUHaNbHOe BTOPUYHOE HanpsbkeHue He meHee 50 B nepe-
MEHHOTO TOKa;

- HOMWHarbHasi BbIXogHas MOLLHOCTL He 6oree cregyoLLyx 3HauYeHWi:
-1 kB - A ans ogHodasHbIX TpaHchopMaTOpOB;
- 2 kBap 4N ogHodasHbLIX peakTopoB;
-5 kB - A anst MHoroghasHeIX TpaHchopmMmaTopoB;
- 10 kBap 4NA MHorohasHbLIX peakTopoB.

MpumedaHune 2— OTpensAowme TpaHchopMaTopbl MCMOMNB3YIOT TaM, IAe COMMAacHo nNpaBunam yCcTponcTea
3MEeKTPOYCTaHOBOK UMM TPeBGOBaHMSIM TEXHUYECKMX YCINOBUI Ha anekTponpubopel mexay uensamu He TpebyeTtcs aBown-
Hasi UMM yCUNeHHasa n3onsaums.

MpumeyaHune 3 — Kak npaeuno, TpaHcdopmaTopbl TMNa b) npegHasHaveHbl Ans NpucoeanHeHUs K o6opy-
AOBaHUIO COTMAaCHO UX (PYHKUMOHANBbHOMY Ha3Ha4YeHWI0 B Lensx cHabxeHnsa obopyaoBaHWUA HaNpsKeHWeM, oTnuyaio-
LWMMCH OT HanpsiKeHUst MUTaHWA. 3alumTa OT MopakeHUst SMeKTPUHEeCKM TOKOM MoXeT BblTb obecneveHa unu cosgaHa
C NMOMOLLBIO APYIUX 3reMeHTOB 060pyaoBaHWs, Hanpumep Koprnyca. Yactn BTOPUYHbLIX uenen MOryT nogkniovatbes K
NepBUYHON Lienu Unu K 3alUTHOMY 3a3eMIIEHMIO.

c) CTayMoHapHble 1N nepeHocHble ogHodasHble UM MHorodasHbie ¢ BO3AyLLIHbLIM OXNaXaeHueMm (ec-
TECTBEHHbLIM UV MPUHYAUTENbHLIM) aBTOHOMHbIE N NpUcoeAUHEeHHble UICTOYHUKU MUTAHUA U UMY TbC-
Hbl€ UICTOYHUKU NUTaHUA, coaepxallne oaunH Uk Heckonbko TpaHcdopMaTop(oB) Tvna a) unu b), He siBnsito-
LLMeCcs YacTaMU pacnpeaenuTenbHbIX CeTel U UMetoLLIne crieayloLine napameTpbl:

- HOMUHaNbHOe HanpshkeHue NUTaHus He 6onee 1000 B nepemeHHOro Toka;

- HOMUHanbHasA YacToTa nuTaHus He 6onee 500 Mu;

- BHYTpeHHsisl paboyas yacToTa B UCTOYHUKaX nuTaHus He 6onee 500 Ny, a B UMY NbCHBIX UCTOYHU-
Kax nuTaHusA He 6onee 100 MIy;

CO crnegyroLLMMK 3HAYEHVUAMU 1 XapaKTepucTUkamm, ecrnv Apyrie He ykasaHbl B COOTBETCTBYIOLLEM CTaH-
papTte 4yactun 2;

- NSt UCTOYHUKOB MUTaAHUA 1 UMNYMbCHBIX UCTOYHUKOB NUTaHUA, coiepXallux pasaenurenbHble
TpaHcdopmaTophbl:
- HOMUHarnNbHas BbIXOAHAA MOLWHOCTb ANs 0AHOMha3HbIX UMY MHOrogasHbIX UCTOYHUKOB NMUTAHUS U
MMNYNbCHbIX UCTOYHUKOB NUTaHUA He 6onee 1 kB - A;
- BTOPUYHOE HanpsikeHUe XoNocToro xoaa  HOMUHanNbHoe BTOpUYHOe HanpstxeHue 6onee 50 B
nepemMeHHoro Toka unu 120 B noctoaHHoro Toka 6e3 nynscauuii u He 6onee 500 B nepemeHHoro Toka unm
708 B noctosiHHoro Toka 6e3 nynescauui, unu 1000 B nepemeHHoro Toka unv 1415 B noctosiHHOrO Toka
6e3 nynbcauuii cornacHo HauMoHanbHbLIM HOpMaM MW AN cneLuanbHOro HasHaYeHust;
- ANSl UICTOYHUKOB NUTAHUA U UMNYNbLCHBLIX UCTOYHUKOB NUTaHUS, coflepXallnx 6ezonacHble pas-
AenutenbHble TpaHcdopMaTopbl:
- HOMUHaNbHasA BbIXOAHAsA MOLWHOCTb ANA 0AHO(a3HbIX UM MHOrOda3HbIX UCTOYHUKOB NUTAHUA U
UMNYNbCHbIX UCTOYHUKOB NUTaHUA He 6onee 1 kB - A;
- BTOPU4YHOE HanpshkeHue XONOoCToro XxoAa 1 HoOMUHaNbHoe BTOpUYHOe HanpsbxeHue 6onee 50 B
nepemMeHHoro Toka unu 120 B noctoaHHoro Toka 6e3 nynbcauuii u He 6onee 500 B nepemeHHOro Toka unu
708 B noctosiHHoro Toka 6e3 nynbcaunin Mexxay NpoBoAHUKAMU UMW MeXay NobbiM NPOBOAHUKOM U
3aLWMTHBLIM 3a3eMNEHNEM.
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MpumeyaHne 4 — VNCTOYHNKN NUTAHNA 1 UMAYNbCHbIE NCTOMHUKA MUTAHUA, COAEPXKaLLME pa3aenvrerb-
Hble 1 6e3onacHble pasgenuTenbHble TPaHcOpPMaTOpPbI, UCTIONB3YIOT TaM, [AEe COMMacHO NPaBuaM yCTPOWCTBA arek-
TPOYCTAHOBOK U TPeGOBaHUAM TEXHUYECKMX YCMOBMII Ha SMekTponpubopsl Mexay uenamu TpeGyeTcst ABOWHAS v
YCUNEHHas M3onauva (HanpuMep, UrpyLwky, SeKTpUYeckme 3BOHKW, NEPEHOCHLIE MHCTPYMEHTbI, NEPEHOCHBIE NaMIbI);

- ANt UCTOYHUKOB MUTAHUS U UMNYNbCHBLIX UCTOYHUKOB NUTaHUA, COAepXKaLLMX OTAENsAoLLUe TPaHC-
chopmaTtopkl, aBToTpaHchopmMaTopbl 1 perynnpoBoYHbie TpaHchopMaTopbl:
- HOMMHanNbHaA BbIXoAHAA MOLHOCTb 4151 0AHOda3HbIX UM MHOFO(ha3HLIX UCTOYHMKOB NUTaHUA U
MMNYIbCHbIX UCTOYHUKOB NUTaHUA He Gonee 1 kB - A;
- BTOPMYHOE HanpshkeHne XonocToro xo4a 1 HOMUHanbHOe BTOPUYHOE HanpsXeHue aBTOHOM-
HbIX 1 NpUcoeAUHeHHbIX TpaHcdopmaTopoB He Gonee 15 KB nepemeHHOro Toka, a Ans aBTOHOM-
HbIX TpaHcchopMaTOpPOB HOMUHaNLHOE BTOPU4HOE HanpshkeHue He MeHee 50 B nepemeHHoro Toka.
MpumeydyaHune 5— UCTOYHUKN NUTAHNA U UMNYNbCHbIE NCTOYHUKN NUTaHUA, coaepXalume oTaensiowme

TpaHchopMaTopbl, UCMIONBL3YIOT TaM, rae Mexay uensamu He TpebyeTca ABOMHAA UMM YCUIIeHHasa M3onsAuMs COMacHO
npaeuiaM yCTaHOBKW UNu TPeBOBaHMSIM TEXHWYECKOWH AOKYMEHTAUMM Ha 3neKTponpubopsl

d) HacToawwmi ctTaHgapT npyMeHnM Takke K TpaHcdopmaTopam ¢ MapKupoBKoW £, UMEeoLLLMM HOMUHalb-
HYl0 BbIXOAHYO MoLLHOCTE He Gonee 1000 B - A n cooTBeTCTBYylOLWYIO 0603HadveHuio £, TemnepaTypy He Bonee
140 °C (¢t,, 140). OgHako MapkupoBka TpaHcdopMaTopoB 3HakoM t, HeobsizaTenbHa.

HacTosiwunit cTaHgapT NpUMeHseTCa Takke ANs TpaHcopMaTopoB, UCTOYHMKOB NUTaHUSA, UMINYTIbC-
HbIX UICTOYHUKOB NUTaHUS 1 PeaKTOPOB, COAEPXKALLUMX SEKTPOHHBIE Lienu.

HacTosiwwnii cTaHaapT He NPUMEHAETCA AN BHELLHUX Lieneii 1 X KOMMOHEHTOB, NpeAHa3Ha4YeHHbIX A4S
npucoeanHeHUst K BXOAHLIM UINW BbIXOAHLIM BbIBOAAM UNK LUTENCEeNbHbIM po3eTkam TpaHcdopmaTopoB, Uc-
TOYHUKOB NUTAHUS, UMNYNbLCHbIX UCTOYHUKOB NMUTAHUS U PeaKTopoB.

MpumedaHune 6 — Heobxogumo ob6patuTe BHUMaHWE Ha criefyiollee:

- Ons TpaHcd)opMaTopoB, NpeaHa3HAYeHHbIX AN UCMONb30BaHWSl HA aBTOMOOWITBHOM, MOPCKOM W BO3[yLLUHOM
TpaHCnopTe, MOXET BO3HUKHYTH HEOGXOAUMOCTL B AOMOMHUTENbHbLIX TPEOOBaHUsIX (COMMacHO APYIMM NPUMEHSIEMbIM
cTaHdapTam, HauuoHanbHbIM HOPMaM 1 T. 4.);

- OOMXHbI BbITb NPEAYCMOTPEHbl Mepbl MO 3alyTe 0BOMOYKM U KOMIMOHEHTOB BHYTPU HEe OT BHELUHUX BO3JeW-
CTBWM, TaKMX KaK NnecHeBble rpubbl, MPbI3yHbl, TEPMUTEI, CONHeYHas pagvauus u obnegeHeHue;

- OOMXHbI YYUTBIBATLCA Pa3fnuHble YCNOBUSA NEPEBO3KWU, XPAHEHNS U 3KCNnyaTauum TpaHcdopmaTopos;

- K TpaHcchopmaTopam, npegHasHaYeHHbIM 4NA UCNOMb30BaHUA B 0COBON OKpyXalolwen cpeae, Hanpumep Tpo-
NMYECKomn, MOryT ObiTb NMPUMEHEHbI AONOMHMTENbHbIE TPEGOBaHWA COMMAacHO APYMMM COOTBETCTBYIOWMM CTaHaapTam u
HaunoHanbHbIM npaBunam.

MpumeyaHune 7 — TexHONOIMYECKOE COBEPLIEHCTBOBAHME TPAHC(HOPMATOPOB MOXET Bbi3BaTb Heobxoan-
MOCTb B YBENUYEHUM BEpXHEW 4acTOTHOWM FpaHuubl, a 4O TeX NOP HACTOAWMW CTaHAAPT MOXeT MCMONb30BaTbCA Kak
PYKOBOAALMIA JOKYMEHT.

2 HopmaTuBHbIe CCbIFIKM

CneaytoLLme ceblnoyHble AOKYMEHTbI ABNAIOTCA 06s3aTeNbHLIMU MPY MPUMEHEHW HACTOSALLEro cTaHAapTa.
Ans gaTpoBaHHbIX CCbINOYHbIX AOKYMEHTOB NPUMEHSIOT TONLKO NpUBeAeHHbIe peaakuny. [ina HegaTupoBaHHbIX
CCbINOYHbIX AOKYMEHTOB NPUMEHSIIOT NMOCNEAHIO peAakLmio AOKYMEHTa (BKIToYasi BCE U3SMEHEHNR).

IEC 60065:2011* Audio, video and similar electronic apparatus — Safety requirements (Ayavo-, Buaeoan-
napaTypa 1 aHanormyHast afneKkTpoHHas annapatypa. TpeboBaHUs TEXHUKKU Be3onacHoCTU)

IEC 60068-2-2:2007** Environmental testing — Part 2-2: Tests — Test B: Dry heat (UcnbiTaHua Ha Bo3aein-
CTBMWe BHelWHUX chakTopoB. YacTb 2. UcnbiTaHus. UcnbiTaHune B: Cyxoe Tenno)

IEC 60068-2-6:2007 Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal) (UcnbiTaHus
Ha BO3AelCTBMe BHelLHMX dakTopoB. YacTe 2: UcnbiTanus. UcnbitaHue Fc: Bubpaums (cvHycongansHas))

IEC 60068-2-31:2008*** Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks,
primarily for equipment-type specimens (UcnbiTaHust Ha Bo3AeicTBUe BHeLLHUX dhakTopoB. YacTs 2-31. UcnbiTa-
Hus1. UcnbiTaHne Ec: BosgelicTeus npu rpy6om obpalleHun, B oCHOBHOM, ¢ obpasiuamu annapaTypbl)

IEC 60068-2-75:1997 Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests (UcnbiTaHnsa Ha
BO3JeicTBME BHeLLHMX dhakTopoB. HacTb 2. UcnbiTaHns. UcnbitaHne Eh: yaapHble ucnbitaHns)

* [eiictByeT B3ameH IEC 60065:2001.
** Nlencreyet B3ameH IEC 60068-2-2:1974.
*** NevictByeT B3ameH IEC 60068-2-32:1975.
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IEC 60076-1:2011 Power transformers — Part 1: General (TpaHcdopmaTopbl cunosble. Yacts 1. O6wime
MONOXeHWs1)

IEC/TR 60083:2009* Plugs and socket-outlets for domestic and similar general use standardized in member
countries of IEC (LLtencenu n po3eTk1 GbITOBOrO M aHanormyHoro obLiero HasHadyeHusl, CTaHgapTU30BaHHbIE B
cTpaHax-yneHax IEC)

IEC 60085:2007* Electrical insulation — Thermal evaluation and designation (3nektpuueckas usonaums.
Knaccudmkauus no TepMm4ecKiM CBONCTBaM)

IEC 60112:2009*** Method for the determination of the proof and the comparative tracking indices of solid
insulating materials (MaTepuansl anekTponsonsaumoHHble TBepable. MeToasl onpeaeneHns HopMaTUBHOIO U cpas-
HUTEMNbHOro UHOEKCOB TPEKUHIOCTOMKOCTH)

IEC 60127-3:1988 Miniature fuses — Part 3: Sub-miniature fuse-links (MpegoxpaHuTenu nnaskne MUHW-
aTiopHble. YacTb 3: CBepXMUHMATIOPHbIE NiaBKue BCTABKN)

IEC 60216 (Bce 4acTu) Electrical insulating materials — Thermal endurance properties (MaTtepuans! anekT-
POV30NALMOHHbBIE. XapaKTePUCTKM TENTOCTONKOCTN)

IEC 60227 (Bce yacTtu) Polyvinyl chloride insulated cables of rated voltages up to and including 450/750 V
(Kabenu ¢ nonMBUHUIXNOPUAHON M3onsaumein Ha HoMUHanbHble HanpsbkeHus ao 450/750 B BknovMTENbHO)

IEC 60245 (Bce wacTun) Rubber insulated cables — Rated voltages up to and including 450/750 V (Kabenu ¢
PE3VHOBOW N30NSALMEN Ha HOMUHaNbHOoe HanpsikeHue ao 450/750 B BkouMTeNbHO)

IEC 60269 (Bce yacTu) Low-voltage fuses (MpegoxpaHuTenu nnaeBkne HU3KOBOILTHbIE)

IEC 60269-2:2013** Low-voltage fuses — Part 2: Supplementary requirements for fuses for use by authorized
persons (fuses mainly for industrial application) — Examples of standardized systems of fuses A to K (Mpegox-
paHWTenu NnaBkne HU3KOBOMbTHbIE. YacTb 2. [lononHnTenbHele TpeboBaHUs K MaBKUM NpegoxXpaHuTensim, uc-
Mosib3yeMbIM KBanuMULMpoBaHHbLIM NepcoHanom (rnasHbIM 06pa3om, NPOMbILLIEHHOro HasHadveH ). Mpumepsl
cTaH4apTU3oBaHHbIX cucTeM npegoxpaHuTenein ot A go K)

IEC 60269-3:2013*° Low-voltage fuses — Part 3: Supplementary requirements for fuses for use by unskilled
persons (fuses mainly for household or similar applications) — Examples of standardized systems of fuses Ato F
(MpepoxpaHunTenu nnaekue HA3KOBONLTHbIE. HacTb 3. [ononHuTenbHble TpeboBaHWA K NnaBKUM npegoxpaHuTe-
1M, MCNOoSb3yeMbIM HekBanMMLMPOBaHHBIM NepcoHanoM (rnaBHbIM 06pa3oM, GbITOBOrO U aHANoOrMyYHOro HasHa-
YeHus). Mpumepsl cTaHAapTU3MPOBaHHBLIX CUCTEM NaBKUX npeaoxpaHutenern ot A go F)

IEC 60309 (Bce 4acTu) Plugs, socket-outlets and couplers for industrial purposes (Bunku, poseTku u coegu-
HUTEMMN MPOMBILLIEHHOTO Ha3Ha4YeHNs)

IEC 60317 (Bce wacTtn) Specifications for particular types of winding wires (lMposoga 06MoTo4HbIe. TexHW-
Yyeckune yCrnoBnA Ha KOHKPEeTHbIE TUMbI)

IEC 60320 (Bce vacTu) Appliance couplers for household and similar general purposes (CoeanHuTenu anek-
Tponpu6opoB HGLITOBOrO U aHANOrMYHOro O6LLEero HasHa4YeHUst)

IEC 60320-2-3:2005 Appliance couplers for household and similar general purposes — Part 2-3: Appliance
couplers with a degree of protection higher than IPX0 (CoeanHutenu anekrponprbopoB 66ITOBOMO U aHanorm4Horo
obLero HazHaueHus. YacTb 2-3. CoeanMHUTENN CO CTeneHbHo 3alumTbl Bhille IPX0)

IEC 60384-14:2013 Fixed capacitors for use in electronic equipment — Part 14: Sectional specification —
Fixed capacitors for electromagnetic interference suppression and connection to the supply mains (KongeHcaTo-
pbl MOCTOSIHHOWA EMKOCTU 151 aNeKTPoHHOM annapatypel. YacTb 14: MpynnoBble TexHudeckue ycrnosus: KoHgeHca-
TOpbl MOCTOSIHHOWN €MKOCTU Ans oAaBNeHnsl paauonomex 1 NoAKIIYEHUS K NTAOLWER MarncTpani)

IEC 60417-DB:2002*5 Graphical symbols for use on equipment (Tpaduueckue 0603HaueHUs, NPUMEHAEMbIe
Ha obopyaoBaHuK)

IEC 60449:1973 Voltage bands for electrical installations of buildings (YctaHoBKku anekTpuyeckue 3gaHui.
[vana3zoHbl HanpsKeHWst)

IEC 60454 (Bce yacTu) Pressure-sensitive adhesive tapes for electrical purposes (JleHTbl anekTpounsonsauu-
OHHblEe camonpuKneusaroLmecs)

* HencteyeT B3ameH IEC 60083:1997.

** [lencteyeT B3ameH IEC 60085:1984.

*** Nencreyer B3ameH IEC 60112:2003.

*4 NeiicTByeT B3ameH IEC 60269-2-1:2004,
*5 NeiicteyeT B3ameH IEC 60269-3-1:2004.
*6 Texywas on-line Bepens Ha caite MOK.
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IEC 60529:2013* Degrees of protection provided by enclosures (IP Code) (CTenenu 3awuTsl, o6ecneynsae-
mble kopnycamu (Kog IP))

IEC 60664-1:2007** Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests (KoopavHauwsi usonsuum ans o6opyaoBaHns B HU3KOBOSLTHbIX cucTemax. YacTb 1. Mpuk-
unbl, TpeboBaHUs U CMbITaHKSA)

IEC 60664-3:2010*** Insulation coordination for equipment within low-voltage systems — Part 3: Use of
coating, potting or moulding for protection against pollution (KoopavnHauus wnsonauun ans o6opyAoBaHUA B
HW3KOBOMLTHBIX cucTeMax. YacTte 3. Mcnonb3oBaHue NOKpbITUS, repMeTn3anmnm Unu sanveku Ans 3awuTbl oT
3arpsisHeHVs)

IEC 60691:2002 Thermal-links — Requirements and application guide (Bctasku nnaekue Tennoesie. Tpebo-
BaHWs1 M PYKOBOACTBO MO MPUMEHEHUI0)

IEC 60695-2-10:2013 Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods — Glow-wire
apparatus and common test procedure (MUcnbiTaHnsa Ha noxapoonacHocTs. Yacts 11-10. MNnams Ans ucnbitaHns.
MeToapl McnbITaHKs ropU3oHTarbHbBIM U BEPTUKAMbHBIM NilaMeHemM MOLLHOCTbIo 50 BT)

IEC 60695-2-11:2000 Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods — Glow-wire
flammability test method for end-products (UcnbiTanus Ha noxapoonacHocTb. YacTb 2-11. MeTtoae! UcnbITaHuiA
packaneHHoii/ropsyeit nposonokoil. MeToa UCMbITaHUA KOHEYHON NPOAYKLMM Ha BOCMNAMeHsIEMOCTb Nog Aeit-
CTBMEM pacKkaneHHO NPOBOJIOKA)

IEC 60695-10-2:2003 Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test (VcnbiTaHns Ha
noxapoonacHocTb. YacTb 10-2. AHoManbHbIA Harpes. McnbiTaHne BAaBnvBaHnem Lapuvka)

IEC 60730 (Bce yacTu) Automatic electrical controls for household and similar use (YcTpoiicTea ynpasneHus
aBTOMaTUYECKME BrEeKTpMYecKkue BbITOBOrO 1 aHaNorM4Horo HazHaveHws )

IEC 60730-1:2010** Automatic electrical controls for household and similar use — Part 1: General requirements
(YcTpoiicTea yrnpaBsrieHusl aBToMaTUYecKune anekTpuieckue GeITOBOro U aHanormyHoro HasHadeHus. Yactb 1. O6-
e TpebosaHust)

IEC 60851-3:2013*° Winding wires — Test methods — Part 3: Mechanical properties (TMposoaa o6moTou-
Hble. MeToabl cnbiTaHuiA. YacTb 3. MexaHn4eckue CBOMCTBa)

IEC 60851-5:2011*6 Winding wires — Test methods — Part 5: Electrical properties (Mposoaa 06MoTOuHbIe.
MeToabl cnbiTaHuie. Yactb 5. SnekTpuyeckne cBOMCTRA)

IEC 60851-6:2012*" Winding wires — Test methods — Part 6: Thermal properties (Mposoaa 66MOTOUHbIE.
Metogbl ucnbiTaHuin. HYacTe 6. Tepmuueckue cBoMCTBA)

IEC 60884-1:2013*% Plugs and socket-outlets for household and similar purposes — Part 1: General
requirements (BUnku 1 po3eTky GbITOBOrO U aHaNorM4Horo HasHayeHus. Yacto 1. O6wme TpeboBaHUs)

IEC 60884-2-4:2007 Plugs and socket-outlets for household and similar purposes — Part 2-4: Particular
requirements for plugs and socket-outlets for SELV (Bunku u po3eTkn 6bITOBOro U aHanorM4Horo HasHaveHusl.
YacTtb 2-4. YacTHble TpeboBaHUS K BUNKaM M po3eTKaM Ha Marioe Mo ycnosusiM 6e3onacHoCcTn HanpsikeHue)

IEC 60898 (Bce 4acTtu) Electrical accessories — Circuit-breakers for overcurrent protection for household
and similar installations (Apmatypa anektpuieckas. Boikniouatenu ana makcvmarsnbHOM TOKOBO 3aLuTel Npubo-
POB BLITOBOrO U AHANOMMYHOTO HasHauYeHus)*

IEC 60906-1:2009 IEC system of plugs and socket-outlets for household and similar purposes — Part 1:
Plugs and socket-outlets 16 A 250V a.c. (Bunku u wrencesbHble po3eTku no cucteme IEC 66ITOBOro 1 aHanormy-
Horo HasHaueHus1. YacTtb 1. Bunku u wrencenbHele posetku Ha 16 A 250 B nepemeHHoro Toka)

IEC 60906-3:1994 IEC System of plugs and socket-outlets for household and similar purposes — Part 3:
SELV plugs and socket-outlets, 16 A6V, 12V, 24V, 48V, a.c. and d.c. (Bunku u wrencensHble posetku no IEC

* NencteyeT B3ameH |IEC 60529:1989.

** Nencteyet B3ameH |IEC 60664-1:1992.

*** NencteyeTt B3ameH |[EC 60664-3:2003.

*4 NeiictByeT B3ameH IEC 60730-1:1999.

*5 HeiictByeT B3ameH |IEC 60851-3:1996.

*6 NeiictByeT B3amen IEC 60851-5:1996.

*7 [leiicTByeT B3ameH IEC 60851-6:1996.

*8 MeiicTByeT B3amen IEC 60884-1:2002.

*9 |EC 60898-2 ony6nukosaH nog obumm saronoekom «Circuit-breakers for overcurrent protection for household
and similar installations» (Beikniouatenu ans mMakcumanbHOW TOKOBOW 3awmTbl NpuGopoe OGbITOBOrO M aHanorm4Horo
HasHaueHus) (1. e. 6e3 vacTn «Electrical accessories» (Apmatypa anekrpuyeckas) B 3aronoBke).
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GbITOBOrO 1 @aHanorM4yHoro HasHaveHusl. Yactb 3: Bunku n wrencensHble po3eTkv caMoOBOCCTaHABNUBAOLLNECA
Ha HoMWHanbHble 3HadyeHus1 16 A 6 B, 12 B, 24 B, 48 B nepeMeHHOro 1 NOCTOSIHHOMO TOKa)

IEC 60947-7-1:2009 Low-voltage switchgear and controlgear — Part 7-1: Ancillary equipment — Terminal
blocks for copper conductors (AnnapaTtypa KOMMyTaLMOHHast U MeXaHW3Mbl yrpaBfieHUs HU3KOBOSLTHbIE KOMIM-
nekTHele. YacTb 7-1. BcnomoraTensHasi annapaTtypa. KneMmHble Korogxky Anst MeiHbIX NPpOBOAHUKOB)

IEC 60990:1999* Methods of measurement of touch current and protective conductor current (MeToae!
N3MepEeHNsi TOKOB MPK MPUKOCHOBEHWU 1 TOKOB 3aLLUTHOrO NPOBOAHMKA)

IEC 60998-2-1:2002 Connecting devices for low-voltage circuits for household and similar purposes — Part 2-1:
Particular requirements for connecting devices as separate entities with screw-type clamping units (YcTpoiicTBa
coeMHUTENbHbIE AN HU3KOBOSETHBIX Liene 6bITOBOro U aHanormyHoro HasHadeHust. Yactb 2-1: YactHble Tpebo-
BaHWS K COEAVHUTENbHBLIM YCTPOUCTBAM KaK OTAENbHbLIM 3fleMEeHTaM C BUHTOBbLIMU 3aXKUMaMM)

IEC 60998-2-2:2002 Connecting devices for low-voltage circuits for household and similar purposes — Part 2-2:
Particular requirements for connecting devices as separate entities with screwless-type clamping units (Yctpoi-
CTBa COeAVHUTENbHbIE ANst HU3KOBOMLTHbLIX Lienel ObITOBOro U aHanormyHoro HasHadeHus. Yactb 2-2. YacTHele
TpeboBaHUsI K COeaNHUTENbHBLIM YCTPOWCTBAM KaK OTAEMbHbIM 3fIEMEHTaM C HEBUHTOBLIMU 32)KUMamMu)

IEC 60999-1:1999 Connecting devices — Electrical copper conductors — Safety requirements for screw-
type and screwless-type clamping units — Part 1: General requirements and particular requirements for clamping
units for conductors from 0,2 mm? up to 35 mm? (included) (YcTpoiicTsa coeanHuTENbHbIE. MeaHble aneKTponpo-
Boda. TpeboBaHus 6e30MacHOCTM K BUHTOBBIM 1 6€3BUHTOBLIM 3axkumamM. YacTs 1. Obme n yacTHble TpeboBaHust
K 3@KMaM Ans NPoBO/0B ceveHnem oT 0,2 MM2 1o 35 MMm? (BKMIOYUTENBHO))

IEC 61032:1997 Protection of persons and equipment by enclosures — Probes for verification (3awura
nrogei n obopyaoeaHus, obecnevrsaemas koprnycamu. LLynbl ans nposepku)

IEC 61058-1:2008** Switches for appliances — Part 1: General requirements (Bbikntouarenuy gnst anekrpu-
Yyecknx NprnbopoB BLITOBOro 1 aHanNorMyHoro HasHadeHusl. Yacts 1. O6wme TpeboBaHus)

IEC 61140:2009 Protection against electric shock — Common aspects for installation and equipment (3a-
LMTa OT MOpaXKeHUs aneKkTpuieckum Tokom. ObLuMe acnekTbl, CBA3aHHbIE C 3NeKTPOyCTaHOBKaMU U anekTpoo6o-
pydoBaHuem)

ISO 4046-4:2002 Paper, board, pulps and related terms — Vocabulary — Part 4: Paper and board grades
and converted products (Bymara, kapToH, Lennonosa n oTHocALLMECA K HUM TepMuHbl. Cnoeapsk. YacTte 4. CopTa
B6ymaru 1 kapToHa 1 NpoayKTbl NepepaboTku)

ISO 8820 (Bce wactu) Road vehicles — Fuse-links (TpaHcnopT gopoxHeiv. Mnaekue BcTaBku)

3 TepMMHbI M onpeaeneHusn

B HacTosiLem cTaHgapTe NpUMeHeHb! cneaytoLLne TepMUHBLI C COOTBETCTBYIOLLMMUN onpeaeneHUsIMU.

[ns TpaHccopMaTopoB HacTHOTO NPUMEHEHUA Apyrve onpeaeneHns NpyseaeHbl B COOTBETCTBYIOLLIMX
cTaHagapTax 4acTu 2.

TepmyH «TpaHcdopMaTop» nogpalymesaeT TpaHcdopmaTop, peakTop U UCTOUHUK NUTaHUS, B 3aBU-
CUMOCTU OT TOrO, YTO MPUMEHUMO.

Mpyv OTCYTCTBUM UHBIX YKa3aHWU NOA TEPMUHAMU KHANPSXKEHUE» U «TOK» ANA NePeMeHHbIX HaNpsDKEHWS 1
TOKa Noapa3syMeBaloT UX cpefHue KBagpaTUHeckne sHa4eHUs, a Ans NOCTOAHHbLIX HaNPsHKeHUs U Toka — cpeaHue
apucmeTUyeckue 3HaYeHUs!.

BoipaxeHue «6e3 nynbcaunin» — 3T0 Koraa cpegHee KsagpaTuieckoe 3HaueH1e HanpsbKeHus Nynbcauuii
He npeBbilLaeT 10 % NOCTOSAHHOW COCTaBNSALLEN.

Ykasatenb Hanbonee 4acTo UCMONb3yeMbIX TEPMUHOB NPUBEAEH B KOHLE HACTOSAILLLEro cTaHaapTa™ ™.

3.1 TpaHccopmaTopbl

3.1.1 (cunoBoi) TpaHcdopmatop ((power) transformer): HenoasuxkHas 4acTb yCTpoWCTBa C ABYMS NN
6onee 06MoTKaMK, KOTOpasi NIOCPEACTBOM 3M1EKTPOMarHUTHON MHAYKUMW NpeobpasyeT 0AHU 3HAYEHUs TepeMeH-
HOrO HaMpsPKEHWUs! M TOKa B ApYrve 3HaueHWUs HaNPSXXeHWs N Toka Npy HeM3MeHHOW YacToTe Ans Lenei nepeaa-

UM 3MEKTPUYECKON SHEPTUN.
[IEV 421-01-01]

* NencteyeT B3ameH IEC 60990:1990.
** lericTyeT B3ameH IEC 61058-1:2000.
*** Ykasartenb TepMuHoB B oTrimumne oT |IEC 61558-1:2009 npuBepeH Ha pycckom a3bike B andaBUTHOM MOPSIAKE.
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MpumeyaHu e — BbipaxkeHne «npu HEM3MEHHOW YaCcTOTE» TaKKe O3HaYaeT, YTo hopma konebaHus octaercs
HEN3MEHHOW.

3.1.2 pazgenutenbHbIn TpaHchopmaTop (isolating transformer): TpaHccopmaTop € 3aWUTHBIM pas-
geneHnem nepBUYHON(bIX) 1 BTOPUYHOWN(bIX) 06MOTKU(OK).

3.1.3 6e3onacHbIf pasgenuTenbHbI TpaHcdopmatop (safety isolating transformer): Pasgenutens-
HbIA TpaHcdopMaTOp, CPOEKTMPOBAHHbIN AN MUTaHKSA Lienei 6ezonacHbIM cBepXHM3KMM HanpsbkeHneM (BCHH)
UNK 3aLlLmLLEeHHBIM CBEPXHU3KMM HarnpsbkeHuem (3CHH).

3.1.4 otgensowmn TpaHcdopmartop (separating transformer): TpaHcdopmaTtop, nepBuyiHasi(bie) 06-
MoTKa(u1) koToporo otTaeneHa(bl) oT BTOpUYHON(bIX) 06MOTKMK(OK), KaKk MUIHUMYM, OCHOBHOMW U30NsILMEN.

3.1.5npoben.

3.1.6 npucoeanHeHHbIN TpaHcthopMmaTop (associated transformer): TpaHcdopmaTop, cnpoekTpoBaH-
HbI ANS NMATaHUS KOHKPETHBIX MPMBOPOB 1N 060pyA0BaAHWS, UM UX YACTEN U ABNSIFOLLAIACA BCTPOEHHbIM TpaHc-
cdopmaTopom nnv TpaHcopmMaTopoM cneluanbHOro HazHauyeHusl.

3.1.6.1 BcTpoeHHbIN TpaHcdopmaTop (incorporated transformer): MpucoeguHeHHbIN TpaHcdopma-
TOp, CMPOEKTUPOBAHHbIV ANS1 BCTpanBaHWsl B KOHKPETHbIN Mpnbop nnn obopyaoBaHmne, Un B UX YacTu, obonoyka
KOTOpbIX 0BecneynBaeT 3aLLuTy OT NMOPAKEHWS SN1EKTPUHECKMM TOKOM.

3.1.6.2 TpaHcdopmaTop cneuunanbHoro HasHayeHusa (transformer for specific use): NpucoeanHeH-
HbI TPpaHcopMaTop, BMOHTUPOBAHHEIA MM NOCTaBAseMbIA ¢ Npubopom nnu obopyaosaHuem 6e3 BCTpanea-
HUS1 B HEFO U MMEHOLLLMIA CBOK cOBCTBEHHYH0 0600YKy Anst obecneyeHuns 3aLLnThbl OT NOPaXKEHUs 31EKTPUYECKUM
TOKOM.

3.1.7 aBTOHOMHBIN TpaHcdopmaTtop (independent transformer): TpaHcdopmaTop, CNpoeKTUPOBaHHLIN
ANs ITaHKs 06bI4HBIX NPUBOPOB 1 NpeAHasHauYeHHbIN ANt UCrosb3oBaHUSA 6e3 4ONONMHUTENLHOM 060M0oYKM 4Nis
obecrneyeHuns 3aLnTbl OT MOPAKEHNS] SMEKTPUUECKAM TOKOM.

MpwumedyaHune— Takon TpaHcopmMmaTop MOXET ObITb MO0 NEPeHOCHbIM, MO0 CTaLMOHAPHLIM.

3.1.8 npoben.

3.1.9 TpaHcdopmaTop, CTOMKUIA K KOPOTKOMY 3amMblkaHuto (short-circuit proof transformer): TpaHe-
dopmaTop, TemnepaTtypa KOTOPOro He NpeBbIaeT 3adaHHbIX NPeAernos npy neperpyske UM KopoTKOM 3amblKa-
HUW NPU HENPOZOMKMTENbHO paboTe B 3TUX YCNOBMUSIX U KOTOPLIN NpogoskaeT coOOTBETCTBOBATL BceM TpeboBsa-
HWSIM HacTosILLero ctaHAapTa rnocre npekpaLLeHus neperpyski Uin KOpoTKOro 3amMblKaHusl.

MpwnmMeyaHune— BbipaxkeHne «npogormxaeT COOTBETCTBOBATb BCEM TPeGOBaHUSAM HACTOSILLErO cTaHaapTa» He
03Ha4aeT, 4YTO BCe TWUMbl CTOMKUX K KOPOTKOMY 3aMbIKaHUIO TpaHCthOpMaToOpoOB NpoJdorKaloT ocTaBaTbesl paboTocno-
COBHbIMN.

3.1.9.1 TpaHccopmaTop, yCNOBHO CTOMKUIM K KOPOTKOMY 3aMblkaHuIo (non-inherently short-circuit proof
transformer): TpaHccopmaTop, CTOMKUNA K KOPOTKOMY 3aMbIKaHUIO, OCHALLEHHbIA BCTPOEHHbIM 3aLLUTHbIM
YCTPOWCTBOM WNW NpeaHaMepeHHO ocna6reHHoM YacTbio, KOTOPbIe PasMbIKaloT NEPBUYHYIO UM BTOPUY-
HYHO Lenb UKW OrpaHnYMBaloT TOK B MEPBUYHOM UV BTOPUYHOM LieNu Npu neperpyske 1in KopoTKom 3amblka-
HUK TpaHcdopmaTopa 1 NpoJoKatoLLMin COOTBETCTBOBATL BCeM TpeboBaHUAIM HaCTosILLLero cTaHgapTa nocne
npekpaLleHns neperpysku Um KopoTKOro 3aMblKaHUsI.

3.1.9.1.1 TpaHccopmaTop, yCNOBHO CTOMKAMA K KOPOTKOMY 3aMblkaHUIO, co cOpacbiBaeMbIM, camo-
BOCCTaHaBMUBAaKLWUMCA UM 3aMeHAeMbIM 3alUTHLIM YCTPOUCTBOM (non-inherently short-circuit proof
transformer with resettable, self-resetting or replaceable protective device): TpaHcchdopmaTop, CTONKUI K KOPOT-
KOMY 3aMbIKaHUIO, CHABXXEeHHbI BCTPOEHHBIM 3aLLMTHBIM YCTPOMCTBOM U NMpodosikaroLwmini dyHKLMOHNPOBaTL
nocne cbpoca Unu 3aMeHbl 3aLUTHOrO YCTPOWCTRA.

MMpumedaHne— [lpumepamm camoBOCCTAHABINMBAIOWMNXCH UMM HECAMOBOCCTAHABNMBAIOLWMXCS 3aMUTHBIX
YCTPOWCTB SIBNSOTCS MNaBkue NpegoxpaHuTenu, pene neperpy3ku, TEMNMoBbie NnaBkue BCTaBKW, TEPMO3BEHbSA, TePMO-
Bbiknto4aTenu, PTC-pe3ncTopbl 1 aBTOMaTUYECKME MEXaHUYeCKMe OTKIIoHarolme yCTponcTBa.

3.1.9.1.2 TpaHccopMaTOp, YCNOBHO CTOMKUIA K KOPOTKOMY 3aMbIKaHUIO, ¢ HeCaMOBOCCTaHaBNUBa-
OLWMMCA NN He3aMeHsieMbIM 3aLUTHBIM ycTporcTBOM (non-inherently short-circuit proof transformer with
non-self-resetting or non-replaceable protective device): TpaHcchopmaTop, CTOMKUA K KOPOTKOMY 3aMblKa-
HMI0, OCHALLEHHbI HECaMOBOCCTaHaBIMBAOLLIMMCS, U HE3aMEHSIEMbIM BCTPOEHHbIM 3aLLUTHBIM YCTPOWCTBOM
Wn He3ameHsieMol NpegHamepeHHO ocrnabneHHoN YacTbio U He DYHKLUMOHUPYIOLWMIA nocne npekpaLleHns
neperpysKku U KOPOTKOro 3aMblKaHus.

3.1.9.2 TpaHcopmaTop, 6e3ycrnoBHO CTOMKUM K KOPOTKOMY 3aMblkaHUIo (inherently short-circuit proof
transformer): TpaHcdopmaTop, CTOMKMIA K KOPOTKOMY 3aMbIKaHWUIO, He OCHALLEHHBIA KakMM-M60 3aLlUTHLIM
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YCTPOWCTBOM OT Neperpysku Uim KopoTKoro 3amelkaHus. TpaHcdopMaTop CBoel KOHCTPYKLMen obecnevnsaeT
HenpesbilLeH\e YCTaHOBNEHHbIX MpeaAenbHbIX 3Ha4YEHW TemnepaTyp U npoaomkaeT hyHKUMOHWPOBAaTL U COOTRET-
CTBOBaTb BCeM TpeboBaHWsIM HacTosILLero ctaHaapTa Mnocse npekpaLleHns neperpyski Unu KOPOTKOro 3ambl-
KaHus.

3.1.10 TpaHccopmaTop, He CTOMKUM K KOPOTKOMY 3aMblikaHuio (non-short-circuit proof transformer):
TpaHcdopmaTtop, KoTopbIil HeobxoArMO 3alwmLLaTL OT NpeaenbHbIX TeMnepaTyp € MOMOLLbIO 3aLLWTHOTO YCT-
poiicTBa, HaxoasLLerocs He B TpaHcchopMarope, HO ycTaHaBIMBaeMOro Ha TpaHccgopmMaTope 1 KOTopbIi Npo-
[omKaeT CoOTBETCTBOBAaTL BCEM TpeboBaHUAM HACTOALLEro CTaHAapTa nocre npekpaleHns neperpyski Unm Ko-
POTKOro 3aMblKaHWS 1, €CIiv BO3MOXHO, C6poca Unu 3aMeHbl 3allUTHOro yCTpoCTBa.

3.1.11 6e3onacHbIN Npu NoBpexaeHuu TpaHcdopmarop (fail-safe transformer): Tpancdopmarop, oc-
HaLLleHHbI BCTPOEHHBIM 3aLLWUTHBIM YCTPOCTBOM UNW NpeAHaMepeHHO ocrabneHHON YacTbIo 1 MOMHOCTLI0
nepecTaroLLuit PyHKLMOHUMPOBATL MOCPEACTBOM paspbisa NepBUYHON Lienu Npu neperpyske nim KopoTkom 3a-
MbIKaHWK1, HO He NPeACTaBNSAIOLLIMIA HUKAKOW ONacHOCTY AN noTpebutens unu okpyxartowlei cpeasl. OH npoaon-
XaeT CO0TBETCTBOBATL BCeM TpeboBaHMAM HacTosALLEero cTaHaapTa nocre npekpatleHns neperpyski Unm KopoT-
KOro 3aMblKaHUs.

MpwumedaHune— BblpaxeHue «npogonkaeT COOTBETCTBOBAaTh BCeM TPeOGOBaHMSIM HACTOSILLEro CTaHAapTa» He
03HavaeT, YTo be3onacHbIA NpU NOBpeXAeHUn TpaHcdopMaTop npopomkaeT dyHkumoHnpoBartb. [locne nospexae-
HVs1 TpaHccopmaTop JOKEH YAOBNETBOPATL UCMBITAHWIO HA SMEKTPUYECKYI0 MPOYHOCTE MPU HaNpPsDKEHUW, PaBHOM
35 % HOMMHanNbBHOrO 3Ha4YeHWs1 UCMbITaTeNbHOrO HanpskeHns (cM. 15.5).

3.1.12 nepeHocHom TpaHcdopmMmaTop (portable transformer): TpaHcdopmaTop, KOTOPLI NepemMeLLaoT
BO BpeMsi paboTbl UM KOTOPLINA MOXKHO NETKo NepeHecTy ¢ 04HOro MecTa Ha Apyroe 6e3 OTKIioUeHUsi OT UCTOYHUKA
nMTaHus, UNn TpaHcdopmMaTop, BbIMOSTHEHHbI B BUOE CETEBOW BUIIKU.

3.1.13 wuTtoBou TpaHccopmaTop (flush-type transformer): TpaHeccdopmaTop, CNpoeKTUPOBaHHLIR ANs
YCTaHOBKY B KOpobke, NpeAHasHauYeHHOo! Ans CKPbITOro MOHTaxa.

3.1.14 3akpenneHHbI TpaHccdopmaTop (fixed transformer): TpaHcdopMmaTop, NpeaHasHaueHHbIN Ans
KpernneHusi Ha ornope B MOSIOKEHUN, KOTOPOE MOXET ObITb YKa3aHO M3roTOBUTENEM.

3.1.15 cTaunoHapHbIn TpaHcdopmaTop (stationary transformer): 3akpenneHHbIA TpaHcd opmaTop UMK
TpaHcdopmaTtop ¢ Maccoii 6onee 18 kr n 6e3 pyuku(ek) Ans nepeHoca.

3.1.16 pyy4Hoi TpaHcdopmaTop (hand-held transformer): MepeHocHol TpaHcdopMaTop, KOTOPLI BO
BPEeMS HopMaslbHOW 3KCnyaTauum YAepK1BatoT B pyKe.

3.1.17 npoben.

3.1.18 cyxoir TpaHcdopmatop (dry-type transformer): TpaHcdopmatop, He cogepxaliuin ANaNeKTpu-
YeCKOW XUAKOCTUN, HO 0BMOTKW KOTOPOrO MOTYT BbITb NPOMUTAHHBIMW TN TEPMETU3NPOBAHHBIMU.

3.1.19 uctouYHUK NUTaHuUs (power supply): SNeKTPOHHOE YCTPOICTBO, coaepxallee TpaHcdopmaTop(bl)
1 aneKkTpoHHyl(ble) cxeMy(bl), Npeobpasytollee INEKTPUYECKYHO SHEPIUIO U BblAalowee ee B 0gHY UK He-
CKOINBKO BbIXOAHbLIX MOLLHOCTE. MCTOYHMK NUTaHUS MOXET Takke U30MpoBaTh NEPBUYHYIO LieNb OT BTOPUY-
HOM Lienu v perynvposats W/munu npeobpasoBbiBaTe BTOPUYHBIE HANPSXKEHUS U TOK. OTO YCTPOMNCTBO MOXET CO-
CTOSITb 3 OOHOTO USW HECKOSBbKUX OTAENbHBLIX BOKOB C OAMHAKOBOW UK pasnuyHbBIMU chopMamin kornebaHuin n
YyacToT (BKIOYasi BbIXOA MOCTOSIHHOTO ToKa) U UMETb BHYTpeHHIolo pabouylo vactoTy 1 copMy konebaHus,
OTNIMYHYIO OT YacTOThbI U hopMbI KorebaHus nUTaroLLen ceTu, C BHyTpeHHen paboyen yactotom He 6onee 500 My,

3.1.20 uMNynbCHBIA UCTOYHUK NUTaHUA (switch mode power supply): 3nekTpoHHOE yCTpoCTBO, coaep-
Xallee TpaHccopmaTop(bl) M aNEeKTPOHHYHO(ble) cxeMy(bl), NpeobpasyloLine SNeKTPUHECKYH SHEPTUIO U Bbl-
Jatollee ee B 04HY UM HECKOSbKO BbIXOAHBIX MOLWHOCTEN. UMNYNbCHBbIA UCTOMHUK MUTAHUS MOXET Takke
13051MpoBaTh MePBUYHYIO LieNb OT BTOPUYHOWN LieNKn U perynmpoBaTh W/unv npeobpasoBbiBaTb BTOPUYHBIE Ha-
NpsHKEHUE 1 ToK. DTO YCTPOMNCTBO MOXET COCTOSATH U3 OAHOTO WU HECKOMbKUX OTAENbHLIX 6ITOKOB ¢ 0AMHAKOBOW
UK pasnuuHbIMU chopmamm konebaHuin n 4acToT (BKNOYaA BbIxod MOCTOSIHHOMO TOKA) U UMETb BHYTPEHHIOK
pa6ouyto yacToTy 1 hopMy konebaHWs, OTAUYHYIO OT 4acTOTbl M hopMbl KoneGaHus NUTatoLLeit ceTu, U BHYT-
peHHen paboyent yactoTom 6onee 500 Ny, Ho go 100 MIMy BkNOUYUTENBHO.

3.1.21 peakTop (reactor): YCTpocTBO, COCTOALLEE U3 OOQHOW UMW HECKONBbKUX OBMOTOK C MMMeaaHcoM,
3aBWCALLMM OT 4acTOTbl, U paboTatoLee Mo NPUHLUMAY CAMOUHAYKLMW, B pe3ynkTaTe Yero HamarHM4uBatoLLmia Tok
co3faeT MarHUTHoe nosne B HaMmarHU4YMBalLWeMca cepaevHUKe UK BO3ayxe.

MpumeyaHune— PeakTopbl C TOPOMAANBHBIMU CEPASHHUKAMM TaIOKe NMOMNagaloT rog, 310 OrnpeaereHne.
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3.2 O6wue TepMUHBI

3.2.1 BHewWwHWI rn6kuin kabenb Unu WHyp (external flexible cable or cord): MbkuiA kabenb Unu WHyp AnNs
BHELLHEro NoAKtoYEHUs K NIepBUYHON NN BTOPUYHOWM Lienin, 3aKpensieHHblA U CMOHTUPOBAHHBINR C TpaHe-
dropmaTopoM oHUM 13 creayroLLmX crnocoboB NPUKpenIeHns:

- KpenneHue Tuna X (type X attachment): Cnoco6 kpenneHns, No3BonsoLLMIA Nerkyto 3aMmeHy 06bI4HOro
WM crneuuansHo NoAroTOBIEHHOTo Kabens unu LWHypa;

- kpenneHue TuNa 'Y (type Y attachment): Cnoco6 kpenneHus, npyu KOTOPOM 3ameHa MOXeT bbITb NpoBeae-
Ha TOJIbKO N3roTOBUTENEM, €0 CePBUCHON CNYXGOI N COOTBETCTBYIOLLIMM KBaITUOULIMPOBAHHLIM NEpCoHaIoM.

MpumeyaHune— KpenneHve Tuna Y MOXeT UCNOMNb30BaTLCA KaK A4ns 06bI4HbIX MOKUX kabenemn unw WHypoe,
TaK W Ansi cneuuanbHbIX kabenen unu LWHypoB.;

- KpenneHue Tuna Z (type Z attachment): Cnoco6 kpennexus, npu KOTOpoM 3amMeHa rmbkoro kabens unm
LUHYpa HeBO3MOXHa 6e3 paspyLUeHUst U NoBpeXaeHWs YacTu TpaHcdopmaTopa.

3.2.2 wHyp anekTponutaHusa (power supply cord): BHeLlHU ru6knin kabenb UNW LUHYP, UCMOSb3YEMBbI
ANl IMTaHUs NepBUYHOM Lenu.

MpumeyaHune— LUHypbI anekTponuTaHus:

- YCTaHaBMMBAIOTCA UM MOHTUPYIOTCSI C TpaHcthopmaTopoM ¢ noMowbio kpennenui TunoB X, Y unn Z nuéo

- NOAKNIYalTCs K TpaHctopmMaTopy C NOMOLLLIO NPUBOPHOro BBOAA.

3.2.3 coeguHuTenbHble NpoBoga (connecting leads): MNpoBoga, coeanHsitoLLMe KOHLbI 0OMOTOK C BbIBO-
Aamu TpaHcdopmaTtopa.

Mpumeyanune— CoeagnHUTENbHbIE NPOBOAA CHNTAIOTCA BHYTPEHHUMY NMPOBOAAMM.

3.2.4 kopnyc (body): [JocTynHble ToKONpoBoOAsILUNE YACTU, Balbl, PYKOSITKU, KHOMKU, PYYKM U T. N., a
Takke AOCTYNHbIE MeTannyeckne KpenexHble BUHTLI 1 MeTannmyeckas orbra, HaHeCc&HHas Ha AOCTYMHbIe No-
BEPXHOCTY U3 M30MALMOHHOIo MaTeprana.

3.2.5 pocTynHas YacTb (accessible part): HacTb, K KOTOpOI Noce NpaBuNbHOW YCTaHOBKU TpaHccdopma-
TOopa MOXHO MPUKOCHYTLCS CTaHAAPTHBIM UCTIbITaTENbHBLIM NasbLEeM.

3.2.6 cbemHasn vacTb (detachable part): YacTb, KOTOPYO MOXHO CHSITb 63 MOMOLLY UHCTPYMEHTA.

3.2.7 HecbeMHas YacTb (non-detachable part): YacTb, KOTOPYIO MOXHO CHATb TOSIbKO C MOMOLLbIO UHCT=-
pymeHTa.

3.2.8 uHcTpyMeHT (tool): OTeepTka, MoHeTa unu Nboi Apyron NpeameT, KOTOPbIA MOXHO UCNONBL30BaThL
Ans BO3OEeNCTBUSA Ha BUHTBI U aHasnornyHble KpenexHole cpeacTsa.

3.2.9 obonouka (enclosure): YacTb, obecneunsatolaa 3awmTy TpaHccopmaTopa OT onpeaesieHHbIX
BHELUHWX BO3AENCTBUIA 1 3aLLUTY OT HeMoCcpeACTBEHHLIX KOHTaKTOB B NH060OM HanpasneHuu.

[IEV 826-03-12:1982]

MpumedaHune— lMNpumepamn BHELLHUX BO3ASUCTBUI ABNAIOTCA MEXaHWUYECKUe yaapbl, KOPPO3us, NNecHeBbIe
rpubbl, BpeaUTENy, CoONHeYHan paawaums, obneaeHeHue w Bnara.

3.2.10 npomMexyToUHas TokonpoBoAsLwas vacTb (intermediate conductive part): HegoctynHas Tokonpo-
BOASLLAsA YacTb, PACMONOXEHHAA MEXAY YacTAMU, HAXOAAWUMUCA NOA ONacHbIM HanpsbkeHUeMm, UnNnu Mex-
Ay KOpnyCcoM 1 Apyroi 4acTbio, HaxogsLenca Noa onacHbIM HanpsXkeHUeM.

3.2.11 TokonpoBoasAwasn YacTb (conductive part): Metannuyeckve 4actu U MeTannmMyeckue getany, ume-
toLL e MPOBOANMOCTbL, COU3MEPUMYIO C MPOBOAUMOCTBIO METANNNYECKNX YacTen.

3.2.12 aneKTpoHHbIN KOMMOHEHT (electronic component): YacTb, B KOTOpoi NpoBoguMocTb obecnevnsa-
eTCcsl B OCHOBHOM NOCPEeACcTBOM ABWKEHWS! 31eKTPOHOB B BaKyyMe, rase unu nosynpoBogHUKeE.

Il pumMmevyaHune — HeoHoBbie WHAWKATOPbL!I HE CHUTAIOT 3NEKTPOHHLIMKU KOMNOHEHTaAMU.

3.2.13 anekTpoHHasn cxeMa (electronic circuit): Cxema, B cOCTaB KOTOPON BXOAUT, KAK MUHUMYM, OAWH
3NEeKTPOHHbIA KOMMOHEHT.

3.2.14 npobGen.

3.2.15 anekTpuyeckoe pasgeneHue (electrical separation): PasgeneHve mexagy TokonpoBoasLUMKU
YacTsMU NocpeCcTBOM BO3ayXa W/unu TBepAon U3onaumu.

3.3 dyHKUMOHUpOBaHUe U 3awWmUTa

3.3.1 BcenontwcHoe oTkntoyeHue (all pole disconnection): OTknoueHne Bcex NUTaOLLMX NPOBOAOB OA-
HUM BbIKItOYaloLWWM AecTBUeM.

MpunmevaHnune 1 —poBoa 3alUTHOrO 3a3€MNEHUA HE CHATAIOT NMUTAIOLLUM NPOBOAOM.

MpunmevyaHune 2 — HelTpanbHbelll NPOBOA CUMTAIOT NUTAIOWWUM NMPOBOAOM.

MpumedaHune 3 — HaunoHanbHble HOPMbI OTAENBHBIX CTPaH MoryT TpeboBaTh UK He TpeboBaTL OTKNIOYE-
HUS1 HEUTpanbHOro NPOBOAa.
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3.3.2 TepmoBbIknovaTens (thermal cut-out): TepMoYyBCTBUTENBHOE YCTPOUCTBO, KOTOPOE OrpaHuunBaeT
TemnepaTypy TpaHcdopmaTopa 1nm ero Yactew Npu HeHopManbHOM pexkmMe paboThl NocpeacTBOM aBTOMaTH-
YeCKOoro pasMblkaHWs Lenu UM yMeHbLUEeHWsl TOKa U CKOHCTPYWPOBaHHOE TakK, YTo Mosb3oBaTellb HE MOXET 13me-
HWTb €ro HaCTPOIAKY.

3.3.3 TepmoBbIKntovaTens ¢ camoBo3Bpatom (self-resetting thermal cut-out): TepmoBbIKnovaTens,
KOTOPbIA aBTOMaTUHECKN BOCCTAaHABNMBAET TOK MOC e AOCTATOYHOr0 OXTaXKAEeHUs COOTBETCTBYIOLLE YacTy TpaHe-
dopmaTopa 1nu nocne CHATUS Harpysku.

3.3.4 TepmoBbIKNIovaTenb 6e3 camoBo3Bparta (non-self-resetting thermal cut-out): TepMmoBbIKNIOYa-
Tenb, B KOTOPOM BOCCTaHOBIEHME TOKa OCYLLECTBISIETCA py4HbIM BO3BpaLLEHNEM B UICXOAHOE MOSOXEHNe Ui
3aMeHOM kakoro-nnbo anemMeHTa.

3.3.5 Tepmo3BeHo (thermal-link): TepMmoBbIkNtoYaTenb, KOTOPLIA cpabaTbiBaeT TOMLKO OAUH pas.

3.3.6 pene neperpys3ku (overload relay): TokoBbI BbIKNOYATENb, KOTOPbIN 3aLLMLLAET LieMb OT Neperpysku
nocpeacTBOM pasMblkaHUs ee Npu AOCTUXEHUW 3aaHHOro 3Ha4YeHUsA ToKa U KOTOPLI OcTaeTcs B pa3oMKHYTOM
MOMOXKEHWUN.

3.3.7 npegHamMepeHHO ocnabneHHas vacTtb (intentional weak part): YacTb, He siBRstOLLasACs YCTPOK-
CTBOM 3alUThl OT Meperpysku (Nnaskuin NnpegoxpaHuTenb, NpepbiBaTesb Leny, TepMmoBbIKIoYaTens v Ap.),
cnocobHas paspyLlaThCsl B YCNOBUSX HEHOPManbHOW paboTbl B Liensx NnpedoTBpaLLeHns NosIBNeHWs YCnoBus,
MPW KOTOPOM BO3HWKHET HECOOTBETCTBIE TpeboBaHWAM HacTosLLEero cTaHgapTa. Takas yacTe MOXeT BbITb 3ame-
HAAEMbIM KOMMOHEHTOM, TaKUM KaK pe3ncTop Uim KoHAeHCaTop, U He3aMeHsIEMOW YacTbio KOMMNOHEeHTa, Takow
Kak HegocTynHoe ocnabneHHoe MecTo B 06MoTKe.

3.3.8 pabouee HanpsxkeHue (working voltage): HanbonbLuee cpegHee kBagpaTuyeckoe 3HaqeHue Hanps-
YKeHWs NepeMeHHOro ToKa UM 3HaveHWe HarnpsPKeHKsl MOCTOSIHHOIO ToKa, KOTOPOE MOXET BO3HMKaTb (J1oKasbHO)
no 060 N3onALMM NP HOMUHaNBLHOM HanpAXeHUU NMTaHUA B YCIIOBUSIX XONTOCTOro Xo4a Wi npu HopMarb-
HbIX YCNOBUWSIX KCnnyaTauum 6es yueTa nepexodHblX NpoLeccos.

MpumedvyaHune 1 — Mpu paccCMOTPEHUN CUCTEM M3ONSLMM MexXdy OOMOTKaMK, KOTopble He npeaHasHayveHbl
Ans coeavHeHust Mexay coboli, cumTaloT, YTo pabo4ee HanpsiXxeHUe — 310 Hanbonblwee HanpsbkeHne, BO3HUKaloLee B
no6omn ns aTux o6MOoTOK.

MpumevyaHune 2 — Paboyee HanpsxeHue B TpexdasHbIX CUCTEMaX MOXET OTNMYaTbCA OT HOMWUHAIBLHOIO
HanpsXxXeHus.

3.3.9 HanpsxeHUe KOpoTKOro 3aMbikaHus (short-circuit voltage): HanpsixkeHue, kotopoe cnegyeT npuno-
XWTb K NepBUYHO OGMOTKE NMpY TEMMepaType OKpYXatoLLel cpefbl, Anst TOro YTobbl B 3aMKHYTOW HAaKOPOTKO
BTOpPUYHOM OBMOTKe TOK CTarn paBHbLIM HOMUHaNbLHOMY BTOPUYHOMY TOKY.

MpumeyaHue— HanpsixeHue KOPOTKOro 3aMblKaHUsl OObIMHO BbIPAXAlOT B NPOLEHTAX HOMUHANLHOIO
HanpaXXeHus NMTaHuA.

3.3.10 pexxum paboTtbl (duty-type): HenpepbiBHbIN unv onpegeneHHbI NOBTOPSIIOLLMIACS pexxum paboThbl,
COCTOALLMUIA U3 OAHOTO UM HECKOSBLKUX HABOPOB Harpy3KkK, KOTOPbIA COXPaHSIETCSl MOCTOSIHHBLIM 5151 yCTaHOBIEH-
HbIX NPOACITKUTENBLHOCTEN paboThl.

3.3.10.1 HenpepbIBHbBINA pexxuM (continuous duty): PaboTa B Te4eHne HeorpaHU4EHHOTO NEPUOAa BPEMEHM.

3.3.10.2 kpaTkoBpeMeHHbINA pexumM paboTbl (short-time duty cycle): PaboTa B TeueHWe 3a4aHHOro nepu-
ofla BpeMeHU, HayaTasl C XONoAHOro COCTOSIHUS, C UHTEpBanaMu BpeMeH Mexay KaxasiM nepuogom paboThl,
[OCTaTO4HbLIM A4S oxnaxaeHusi TpaHcdopmaropa npubnuanTensHO A0 TeMNepaTypbl OKpyXaroLLei cpeabl.

3.3.10.3 noBTOpPHO-KPaTKOBPEMEHHLIA peXxum paboTbl (intermittent duty cycle): Pabota B cooTBeT-
CTBWM C cepueit 3aaHHbIX OANHAKOBbIX LIKITOB.

3.3.11 npoBoga 3awmuTHOro 3azemneHus (protective earth conductor; PE): MNposoa, npeaHasHayYeHHbIA
Ans obecnevenna 6e3onacHocTu, HanpuMep Ans 3aLUTbl OT NOPAXEHWUSA ANEKTPUHECKAM TOKOM.

[IEV 195-02-09]

3.4 Llenu 1 o6moTKM

3.4.1 nepBu4Han uens (input circuit): Lienb, npegHasHaveHHan Ans NoAKIOYEHUA K UCTOYHUKY NUTaHWA U
cocToslasn U3 nepBUYHON OGMOTKM 11 BHYTPEHHUX Lienen.

3.4.2 BropuyuHas uenb (output circuit): Liens, k koTopoii nogkniouyaeTca pacnpeaenutensHas uenb, Npu-
60p unu apyroe obopyaosaHue 1 COCTOSAILLAS U3 BTOPUYHOM OGMOTKU U BHYTPEHHUX Lenen.

3.4.3 nepBuyHan obmortka (input winding): O6MoTKa nepBUYHOM LEenu.

3.4.4 BropuuHan o6mortka (output winding): O6MoTka BTOPUYHOM Lienu.

3.4.5 BHyTpeHHAA uenb (internal circuit): Llenb, cocTosiLiasn 13 KOMMOHEHTOB, MEXcoeanHeHU n coeau-
HEHWI ¢ BbIBOAAMU M OBMOTKaMM, 33 UCKITIOYEHUEM Lienu 3aLLMTHOro 3a3eMIeHus.
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3.4.6 nsonupoBaHHbIXA NpoBog 06MoTkM (insulated winding wire): MNposoAa ¢ nsonsaunein onNsa UCNonb3o-
BaHUA B 06OMOTKax, COOTBETCTBYIOLMIA TpeboBaHUsAM npunoxeHus K.

3.5 HoMuHanbHbIe 3Ha4YeHUA NapaMeTpoB

3.5.1 HoMuMHanbLHoe HanpsxeHue nuTaHuA (rated supply voltage): HanpsxeHvne nuTaHuA (ANA MHOro-
chazHoro NUTaHUA — NMHeHoe HanpsbkeHue), ykasaHHoe Ans TpaHcdopmaropa UsrotouteniemM Ansa 3agaHHbix
yCNnoBuiA akcnnyatauuu TpaHcdopmartopa.

3.5.2 HoMUHanNbHLIA Anana3oH HanpsxeHUs nuTaHuaA (rated supply voltage range): lnanasoH Hanps-
YXEHUS NUTaHWA, yKasaHHbIA Ans TpaHcdopmaTopa U3roToBUTENEM U BbIPAXKEHHBIN HUXKHUM 1 BEPXHWUM Npeae-
namu.

3.5.3 HomuHanbHas YacToTa (rated frequency): Yactora, ykasaHHas aAna TpaHcdopmaropa U3rotTosuTe-
neM AnA 3agaHHbIX YCNOBUIA aKkcnnyaTauuv TpaHcdopmMaropa.

3.5.3.1 HommHanbHas YacroTta nuTtaHus (rated supply frequency): YacroTa Ha Bxoae TpaHcdopmarTo-
pa, yKazaHHas U3rotoBuTenem.

MpumedaHune— Yacrora nUTaHus sIBNSIETCS YaCTOTON NUTAIOWEN CeTU.

3.5.3.2 BHyTpeHHAA pabouas yactoTa (internal operational frequency): Hausbicluas BHyTpeHHsS YacTo-
Ta, yKasaHHas M3rotToeuTesIeM Kak paboyas yactota TpaHcdopmaropa 1im Apyrmx KOMNOHEHTOB, BCTPOEHHbLIX B
UCTOYHUK NUTaHUA.

3.5.4 HoMuHanNbHbIN BTOPUYHbINA TOK (rated output current): BTopu4HbIiA TOK NP HOMUHaNBLHOM Hanpsi-
»KeHUN NUTaHUA, HOMUHaNbLHOMW YacToTe NUTaHUsA, HOMUHaNbHOM BTOPUYHOM HanpsXXeHUU ¥ HOMUHalNb-
HOM KoadhpnLIMeHTe MOLLIHOCTU, YKasaHHbIA M3roToBUTENEM A 3aflaHHbIX YCIOBUIA aKCrUlyaTaumm TpaHe-
c¢hopmaTtopa.

3.5.5 HoMuHanbLHoe BTopUyHoe HanpsbkeHue (rated output voltage): BropuuHoe HanpshkeHue (4N MHO-
rocpazHoro nuTaHWs — NMHENHoe HarnpsbkeHue) NP HOMUHAaNbHOM HanpshkeHUWU NUTaHUA, HOMUHaNbHOW
yacToTe NUTaHUA, HOMUHaNbHOM BTOPUYHOM TOKE U HOMUHaNbHOM Ko3thdULUeHTe MOLHOCTH, YKa3aH-
HOe W3roToBUTENeM AN 3aAaHHbIX YCIOBUIA SKCnyaTauumn TpaHcdopmatopa.

3.5.6 HoMuHanbHbIN ko3 duumueHT MowwHocTH (rated power factor): KoachcuumeHT MoLWHOCTH, yKkasaH-
HbIA M3roTOBWTENeM ANs 3adaHHbIX YCNOBUIA SKCrnyaTauum TpaHcdopmaropa.

3.5.7 HoMMHanbHas BbIXoAHaa MOLWHOCTL (rated output): MponsseaeHe HOMMHaNbLHOIrO BTOPUYHOIO

HanpsXeHUs 1 HOMUHaNbHOro BTOPMYHOrO TOKa Unu Ansa TpexdasHbix TpaHcdhopMaTopoB NE) , YMHOXeH-
HbI Ha Npov3BedeHe HOMUHaNbHOIo BTOPUYHOro HanNpsXXeHUs ¥ HOMUHaNbLHOro BTOpUYHoOro Toka. Ecnu
TpaHccopmaTop MEET HECKONLKO BTOPUYHBIX OOGMOTOK U BTOPUYHYIO OBMOTKY C OTBETBIIEHUSMU, TO
HOMUHarnbHasA BbIXOAHAA MOLWHOCTb SIB/ISIETCA CYMMOW Npon3seaeHN i HOMUHaNbLHOro BTOPUYHOro HanpA-
KeHUs 1 HOMUHaNbHOrO BTOPUYHOTO TOKa /191 BTOPUYHBIX Lieneu, KOTopble MOXHO HarpyxaTb ogHoBpe-
MEHHO.

3.5.8 HoMuHanbHanA TeMnepaTtypa okpyxatowein cpeasl £, (rated ambienttemperature t,): Makcumans-
Has Temnepartypa, npy KoTopol TpaHcdhopMarop MoXeT paboTaTe NPOAOIPKMTENBHO NPU HOPMANbHBIX YCIOBUAX
akcnyaraumn.

M pumeyaHne— 3HaueHe HOMUHANBLHON TeMNepaTypPbl OKpyXalolLen cpeabl {; He NCKNIoHaeT BO3MOXHOCTH
BpeMeHHol paboTel TpaHcchopmaTopa npu TeMnepatype, He npesblwaiowen (f, + 10) °C.

3.5.9 HoMuHanNbHana MUHUManbHas TemnepaTtypa okpyxatollen cpeabl £, i, (rated minimum ambient
temperature £, ,): MMHUManLHas TeMnepatypa, Npu kKoTopoit TpaHcdopmaTop MoxeT paboTaTb HenpepLIBHO
NpY HOPManbHbIX YCNOBUAX aKCTyaTauuu.

3.5.10 HoMUHanNbHas MakcMManbHasa paGouvas TeMnepaTypa o6MoTku TpaHcdopmartopa ¢, (t,):
TemnepaTypa 06MOTKW, ykasaHHas M3roTOBUTENEM, Kak HanbonbLuas Temneparypa, npu KOTOPOW OXUAAETCs, YTo
TpaHcdopmaTop GyaeT UMeTb 3aaHHbINA CPOK CNYyXGbl NPU HenpepbIBHONW paboTe.

3.6 MapameTpbl XonocToro xoaa

3.6.1 mowHoOCTL XonocToro xoaa (no-load input): MowHocTb, noTpebnsaemas TpaHccpopMaTopom npu
HOMMHaNLHOM HanpsXXeHUU NUTaHUA 1 HOMUHaANBLHOW YacToTe NUTaHUA 6e3 Harpysku Ha Bbixode.

3.6.2 BTOpUYHOE HanpsikeHue XonocToro xoAaa (no-load output voltage): BropuyHoe HanpsbkeHue npu
nMTaHWM TpaHcdopMaTopa HOMUHANbLHLIM HanpsXXeHueM NUTaHus 1 HOMUHaNbHOW YacToTe MUTaHUA
6e3 Harpyskv Ha BbixoAe.
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3.7 Uzonauusn

3.7.1 ocHoBHas usonsauus (basic insulation): Usonauus yacteit, HaxogAWMUXCA NOA oNacHbIM Hanps-
XXeHueM, NpuMeHsieMas ansa obecneyeHnst OCHOBHOW 3aLLUThI OT NOpaXKeHUA 3NEKTPUYECKUM TOKOM.

MpumeyaHune— OcHOBHaA n3onaumMsa HeobBsA3aTENbHO BKIIOYAET B Ce65 U30NSILMIO, NCTIONBb3YEMYIO UCKITIO-
unTenbHO Arst MYHKLUMOHATBHBIX LENei, HanpuMep J1akoBOE MOKPLITUE MPOBONOKK.

[IEC 61140, onpegenenue 3.10.1, usmeHeHHoe]

3.7 .2 pononHuTenbHana usonauusa (supplementary insulation): Hezasucumas usonsiuus, npuMeHsiemas B
JornornHeHve K oCHOBHOM uzonsiuum Anst obecrneyveHus 3almTbl OT NOpaXEHWUs! SMIEKTPUYECKUM TOKOM B criyvae
NnoBpeXaeHUsi OCHOBHOW U3ONSALMN.

[IEC 61140, onpegenenue 3.10.2, usmeHeHHoe]

3.7.3 pBonHas usonauus (double insulation): M3onsauums, coctoswas 13 OCHOBHOM U3ONSILIMK Y fionon-
HUTEeNbHOW U30NALMUM.

[IEC 61140, onpegenerue 3.10.3, usmeHeHHoe]

3.7.4 yeuneHHas usonsuua (reinforced insulation): EquHas cucrema nsonauum, npumeHsieMas ans yac-
TeW, HaxoAsLUXCS NMoA onacHbIM HanpskeHUueM, kKoTopasi obecneunsaeT cTeneHb 3alunUThl OT NopaXeHust
3NEKTPUYECKUM TOKOM, SKBUBANIEHTHYIO BOWHOW U3ONSLIUMN.

MpwumeyaH e — BblpaxeHue «cuctema m3onsiLUm» He O3HAYAET, YTO M3ONAUMS OOMKHA ObiTb OAHOPOAHON.
OHa MOXeT COCTOSITb U3 HECKONbKUX CMOEB, KOTOPbIE HE MOIYT ObiTb UCNbITAHLI OTAENLHO KaK AONOMHUTENbLHAA UK
OCHOBHAasA U3ONALMUA.

[IEC 61140, onpegenenue 3.10.4, usmeHeHHoe]

3.7.5 TpaHcdopmaTop knacca | (class | transformer): TpaHcd opmaTop, B KOTOPOM 3aLLMTA OT Nopaxe-
HWS1 SITEKTPUYECKUM TOKOM oBecneymBaeTcsl He TONIbKO OCHOBHOW U30NAUMEN, HO 1 AONOSTHATENLHOW MEepoit
6e3onacHOCTU, NPU KOTOPOW NMPeAyCMOTPEHO Takoe CPpeACTBO, KaK BbIBOA 3aLLMTHOrO 3a3eMIeHUs], UCMOosb3ye-
MbIA AN coeAVHEeHVst AOCTYMHLIX TOKOMPOBOAALMX YacTed ¢ NPOBOAHUKOM 3alLUTHOro 3a3eMNeHun B
CTauMOoHapHOW 3NeKTPONpoBOAKe YCTAHOBKU TaK, YTO6bI AOCTYNHLIE TOKONPOBOASLLME YacTU HE MOITIN OKa3aTb-
CA1 NoA Hanps>KeHUeM B criyvae nospexaeHnsi oCHOBHON U30NALMK.

MpwumeyaHue— TpaHctopmaTophl Knacca | MOryT cogepxaTb YacTu C ABOWHOMU UMK YCUNEHHOW U30NsLUeH.

3.7.6 TpaHcdopMaTtop knacca ll (class |l transformer): TpaHcdopmaTop, B KOTOPOM 3aLLMTa OT Nopaxke-
HWS1 3/1eKTPUYECKM TOKOM obecrneynBaeTcsl He TONbKO OCHOBHOM U3oNsALUen, HO U AONONHUTENbHBIMU Mepamm
6e30MacHOCTU, TAaKUMU Kak MPUMeHeHWe ABOUHON 1N YCUNEeHHOW U30MALUN, a YCIIOBUS YCTaHOBKU He npe-
OyCMaTpVBatoT HalTMYMUs 3aLLMTHOTO 3a3eMIIEHMS UINM HeT YBEPEHHOCTY B ero peanqaaLui.

MpumedvaHune 1 — TpaHncdopmaTop knacca Il moxeT ObITb CHabXeH cpeacTBaMy ANA COXPaHEHWUs! Hepas-
PBIBHOCTM 3aLLWTHBIX 3a3eMISIIOWMX LEenen Npu YCroBum, YTo 3TU CPEACTBa HaxoasaTCsl BHYTPU TpaHcdopmaTopa 1 u3o-
NMPOBaHbI OT JOCTYMHbLIX MOBEPXHOCTEN B COOTBETCTBMM C TpeboBaHusimm knacca Il

MpvumedyaHne 2 — B HEKOTOPLIX Cnyyasix MOXET MOSIBUTLCS HEOOXOAMMOCTb pasnuyatb TpaHcdopMaTopbl
Kknacca Il «NonHOCTbIO M3ONMUPOBaHHbIE» U «3AKMIOYEHHbIE B METaNNMYeckuii Koprycy.

MpumedaHune 3 — TpaHcchopmaTop C NPOYHbLIM, NPAKTUHECKN CMNMOLWHYIO 060MO0YKY U3 U3ONSILMOHHOIO Ma-
Tepuana, 3aKpbiBaloLLEro BCe TOKONPOBOAALLME YaCTH, 32 UCKITIOUYEHUEM HEGOMbLUMX TOKONPOBOAALLMX YACTeN, TAKUX
KaK 3aBOACKMe Tabnuuku, BUHTBI U 3aKNenky, KOTopble N30MMPOBaHbl OT YacTel, HaXOAALWMXCA Mo OnacHbLIM Hanps-
XEHUeM, nsonsumen, no kparHer Mepe SKBMBANEHTHON YCUIIEHHOMW U3O0MSLMUU, HA3biBAKOT MOMHOCTHIO U30NUPOBAH-
HbIM TpaHcdopmaTopom knaccea Il.

MpumedaHune 4 — TpaHccdopmaTop C NPAKTUHECKU CNIOLWHON MeTann4eckon 060onoYkon, B KOTOPON Be3-
e vcrnonb3yeTcsl ABOMHAA U30OMNALMA, 32 UCKITIOUYEHMEM TeX YacTel, rge MCnonb3oBaHue ee HelenecoobpasHo, 1 no-
3TOMY NPVMEHSETCS YCUNEeHHas U3oMNALUA, Ha3biBaloT TpaHcdopMaTopom knacca ll, 3aknioyYeHHbIM B METanMM4eckyio
060nouKy.

MpumeyaHune 5— Ecnv TpaHcdopmaTtop, MMeEOLWNI Be3ae ABOUHYIO U/MNK YCUNEHHY 0 U30MNALUI0, MeeT
BbIBOA, 3aLUUTHOrO 3a3eMIeHUs], TO ero OTHOCAT K knaccy |.

Mpumevanune 6— TpaHcdhopmaTtop knacca Il moxeT BbiTb OCHALLEH LiENbO OYHKUMOHAMNBHOTO 3a3eMIeHus!.

3.7.7 TpaHcdopmatop knacca lll (class lll transformer): TpaHccopmaTop, B KOTOPOM 3aLuTa OT nopa-
XKeHWS aneKTpudeckum Tokom obecnevmnsaeTca nutaHmem BCHH v B koTopom 6onee BbiCOKME HAMPSKEHWS, YEM
BCHH, He Bo3HMKalOT.

MpwnmedaHune— Knaccudbukaums TpaHcopmaTopoB no knaccam |, 11, Ill He oTHocKTeA K cucteme nsonsumm
Mexay NepBUYHBIMU Y BTOPUHHBIMU OGMOTKaMu.
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3.7.8 3a30p (clearance): KpaTuaiillee paccTosiHue no Bo3ayxy Mexay ABYMsl TOKONPOBOAALUMU YaCTAMU.

[IEC 60664-1, onpeaeneHue 1.3.2]

MpwuvmeyaHue— [Ana uenen onpeaeneHns 3a3opa K AOCTYNHbLIM YAacTAM CHUTAIOT AOCTYMHYIO NOBEPXHOCTb
M30rSILMOHHON 0BOMOYKM TOKOMPOBOAALWEN, Kak ecnu 6bl oHa GbiNa NoKpbITa MeTannuyeckon onLron Bclogy, rae
MOXHO MPUKOCHYTLCSI CTAHAAPTHBIM UCMbITATENbHBIM Nanbuem (CM. PUCYHOK 2).

3.7.9 nyTb yTeuku (creepage distance): KpaTyaiwee pacctosiHue Yepes BO3AyX Mo NOBEPXHOCTU U30NALM-
OHHOro MaTepuana Mexay ABYMsl TOKONPOBOAALLUMMU YaCTAMU.

[IEC 60664-1, onpeaeneHue 1.3.3, uameHeHHoe]

M pwvmedaHune—[Ansa uenen onpeaeneHns NyTU yTe4KU Mexay TOKONPOBOAAWMUMU YaCTAMMU TpaHchopmaTo-
pa v AOCTYNHBLIMMY YaCTAMMU CHUTAIOT JOCTYNHYIO NOBEPXHOCTL M3ONSALNOHHONW 060M0YKMU TOKONPOBOAALLEN, Kak ecrnn 6bl
oHa 6blna NoKpbITa MeTannuMueckon honbrow BClOAy, rAe MOXHO NPUKOCHYTLCA CTAHAAPTHBIM UCMbITaTeNbHBbIM Nanb-
ueM (CM. pUCYHOK 2).

3.7.10 3arpsasHeHue (pollution): Nioboe nossneHve HexenaTenbLHOro TBEPAOro, XXUAKOro Unn razoobpas-
HOro BeLecTBa, KOTOPOE MOXET NPUBECTU K YMEHbLUEHUIO ANINEKTPUYECKON NPOYHOCTU NN NOBEPXHOCTHOIO
COMpPOTUBIEHUST U30MSALMK.

[IEC 60664-1, onpeaeneHue 1.3.11]

3.7.11 MuKkpookpyxeHue (micro-environment): HenocpeacTeeHHasa Gnuxaiiuas, okpyxaroLas n3onaumio
cpepa, kotopas B 6onbLuei cTeneHn BAUAET Ha BETMYNHY 3a30POB UV NyTeNl yTeuKu.

[IEC 60664-1, onpepenexune 1.3.12.2, uameHeHHoe]

MpwumMeyaHue— Bo3gencTene Ha N30NAUMIO OKA3bIBAET UMEHHO MUKPOOKPYXeHUe NYTH yTevku unu 3asopa,
a He okpyxatowan obopyagoeaHune cpeaa. MUKpooKpyeHUue MOXeT ObiTb Nyywe Unu Xyxe okpyxatowen oGopyaoeaHne
cpeppl. OHO BkntovaeT B cebsa Bece hakTopbl, OKasbiBalowWwme BO3AEUCTBME HA M3ONAUMIO, Takue Kak KnumaTtudeckue,
3MEeKTPOMarHMTHble, 06pa3oBaHNe 3arpA3HeHUA n apyrve.

3.7.12 creneHun 3arpasHeHun (degrees of pollution): Knaccudukauna MUKpOOKpPYXXeHUA ONa OUEHKN
3a30poB U NyTel yTeuKu.

3.7.12.1 cTteneHb 3arpasHeHun 1 (pollution degree 1; P1): CTeneHb 3arpsisHeHUs, NpU KOTOPOW 3arpsia-
HeHue OTCYTCTBYET UK NPUCYTCTBYET CyXoe, TOKOHeNpPoBoasLLee 3arpa3HeHune. B atom cnyyae 3arpasHeHue
He oKkasbIBaeT BMNSIHUS.

3.7.12.2 creneHb 3arps3HeHuns 2 (pollution degree 2; P2): CteneHb 3arpssHeHUs1, NpyY KOTOPOW NpUcyT-
CTBYET TOMbKO TOKOHENPOBoAsiLLee 3arpA3HeHUe 1 TOMNbLKO UHOTAA MOXET 0XMAAaTLCsl BpeMeHHas TOKonpoBoau-
MOCTb, 0bycrnoBneHHasi KoHaeHcaluuen Bnaru.

MpwnmeyaHune— CuntaloT, 4TO TpaHcopMaTOopbl C 4OCTATOMHO HEMNPOHULIAEMON 060MOYKON UMEIOT CTEeNeHb
3arpsizHeHus 2 1 UM repmeTm3auus He TpebyeTcs.

3.7.12.3 creneHb 3arpsisHeHunsa 3 (pollution degree 3; P3): CTeneHb 3arpA3HeHUs, Npy KOTOPOW NPUCYT-
CTBYET TOKOMpOoBOAsILLEee 3arpa3HeHUe UNu cyxoe, TOKOHenpoBoasLlee 3arpsisHeHUe, KOTOpoe CTaHOBUTCA
TOKOMPOBOASALLMM B pesynsTaTe OXuaaeMoln KoHaeHcaLmm Bnaru.

3.7.13 3awmTHOe pasgeneHue (protective separation): PasgeneHve uenei ¢ noMoLLblo OCHOBHOW U A0-
MOSIHUTENEHOM 3aLLUThl (OCHOBHAaA U30NALMM NIOC AONOMHUTENbHAA U30NALUA NI OCHOBHAasA U30NALUA
Mtoc 3alUTHOE 3KpaHUPOBaHMUe ) UV SKBUBANEHTHOrO crnocoba 3aluThl (Hanpumep, ycuneHHas 3onsuus)
(ocHoBaHo Ha onpeaeneHun 3.24 |IEC 61140).

3.7.14 zawmTHOE 3KpaHupoBaHue (protective screening): OTgeneHve oT YacTen, HaxXoAsLWMUXCA Nog
onacHbIM HanpsXeHUeM, C MOMOLLLI0 NPOMEXYTOUHOTO TOKOMPOBOASLLEro akpaHa, coeAuHEeHHOro co cpesa-
CTBOM MOAKITIOYEHNS K BHELLHEMY NpoBoAY 3aLLUTHOro 3a3eMiieHus (ocHoBaHo Ha onpeaeneHunmn 3.22 IEC 61140).

3.7.15 CHH (cBepxHuskoe HanpsixxeHue) (ELV (extra-low voltage)): HanpsikeHue, He npesbiwatoLLee 50 B
nepemeHHoro Toka unun 120 B noctosHHoro toka 6e3 nynscaunin, Mexay npoBoAHUKaMU NN MEXY NPOBOAHU-
KOM U1 3a3emMieHvem (HanpsbkeHve aranasoHa 1 no IEC 60449).

3.7.16 BCHH (6e3onacHoe cBepxHu3koe HanpsikeHue) (SELV (safety extra-low voltage)): CHH B uenu,
M30MMPOBAHHON OT CETU NUTAHWUA TakKUMK CPEACTBaMU, Kak 6e3onacHbIN pasaenuTenbHbIA TpaHcdgopmaTop.

MpumeuvaHune 1 — B ocobbix crnyyasx, HanpuMep, Korga BO3MOXEH HEMOCPEACTBEHHLIN KOHTAKT C YacTAMM,
HaxogAaAwWMMUca nog HanpsXxeHuem, B HacCTHbIX Tp660BaHVIF|X MOXeT ObiTb YKa3aHO MakCnmaribHOe HanpsXeHne Huxe
yeMm 50 B nepemenHoro Toka unu 120 B noctosHHOro toka 6e3 nynbcaumi.

MpumevyaHne 2 — MakcumanbHOe NUKOBOE 3HAYEHWE HanpshKeHust He JAOIMKHO npeebiwaTe 140 B gnsa
HOMMHAaNbBHOIO NOCTOSIHHOTO Toka 6e3 nynbcauun 120 B n 70 B ana HOMMHaNbHOro MOCTOSIHHOIO Toka 6e3 nmynbcauui
60 B.
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3.7.17 uenb BCHH (SELV-circuit): Uens CHH ¢ 3awunTHbIM paszgeneHueM oT Apyrux uenew v uenb,
KoTopas He UMeeT CPeACcTB 3a3eMITeHUs1 U He3alULLEHHBIX TOKONPOBOAALLNX YacTel.

3.7.18 uenb 3CHH (uenb 3awmiLeHHOro cBepxHu3Koro HanpsixeHus) (PELV-circuit (protective extra-
low voltage)): Lilenb CHH ¢ 3alwjuTHbIM pasgaeneHneM OT ApYrux Lenen U Lenb, KoTopasa B yHKLMOHANBHBLIX
Lensix MoxeT 6bITb 3a3eMneHa Unnu MoryT 6bITb 3a3eMNeHbl ee HesallULLEeHHbIE TOKONPOBOAALLUE HYacTH.

MNpumeyanune— Uenn 3CHH npumensior Tam, rae nmeetcs 3asemnenue uenew n He Tpebyetca BCHH.

3.7.19 uenb ®CHH (uenb cdyHKLMOHaNBLHOro cBepxHU3Koro HanpspkeHua) (FELV-circuit (functional
extra-low voltage)): Lien CHH, umetoras CHH ana dyHKunoHanbHbIX Leneii u KoTopas He yaosnetsopsieT Tpebo-
BaHusM K BCHH nnu 3CHH.

3.7.20 yacTb, Haxogswasnca noa HanpspkeHneM (live part): MpoBogHWK K TokonpoBoAALLAaa YacTb,
BKItOMasi HEATparkbHbIN NPOBOA, HO € YCIOBHBLIM UcknoveHnem PEN- unu PEM-, unn PEL- npoBogoB, koTopble
npW HopMarbHoi paboTe MoryT BbITh oA HANPSHKEHWEM.

[IEV 195-06-05]

Mpumeyanune 1— [aHHoe onpeaeneHve Heobsa3aTenbHO Noagpa3yMeBaeT pUCK NMOPaXKEHUs! NEKTPUHECKUM
TOKOM.

MpumevaHwue 2— Onpegenenns PEM n PEL cm. IEV 195-02-13 n IEV 195-02-14.

3.7.21 YyacTb, HaxoasLWasicA NoA onacHbIM HanpsxxeHueM (hazardous live part): YacTb, Haxogswasn-
€A noA HanpsxeHUeM, KoTopas B onpeaeneHHbIX YCNOBUSAX MOXET BbI3BaTb OracHoe nopakeHue anekTpuyec-
KM TOKOM.

[IEV 195-06-05]

n punmevyaHune— anI BbICOKOM Hanps>XXeHnn onacHoe HanpsXXeHne MOXET NpuUCyTCTBOBaATb Ha NOBEPXHOCTU
TBep,CI,OVI m3onsiumn. B aTom cryvae NnoBepxHOCTb CHUTAKT YacTblo, HaxoAasAlWeNnca noa onacHbIM HanpsixeHuem.

3.7.22 dbyHKUMOHanbHasa naonauma (functional insulation): M3onauma mexxay 4actsiMm ¢ pasnuyHbIM No-
TeHLUuanom, kotopasi B OCHOBHOM HeobxoAnMa TosbKo AN Haanexatlen paboTel TpaHcdopMaTopa.

MpunmevaHnune 1 — [na TpaHchopmaTopoB NpasunbHoe yHKUMOHMPOBaAHME MOXeT BNuATb Ha Ge3onac-
HOCTb. PYHKLMOHaNBbHY0 U30MNALMUIO NPOBEPAIOT HA COOTBETCTBUE TPeBOBaHMAM HACTOSILLLErO CTaHAAPTa, HO B CTaHAap-
Tax yactm 2 MOryT yCTaHaBMMBaTbLCA OOMONHUTENbHbIE TpGGOBaHWil.

MpnmevaHmne 2 — OYHKUMOHANBHYIO U30NALUIO NPUMEHSIIOT TONBLKO BHYTPU OOMOTOK MeXay BUTKaMn of-
HOWM W TOW e OOMOTKM.

3.8 Tok NnpukocHOBeHUA 1 TOK NPOBOAA 3aLUUTHONO 3a3eMieHus

3.8.1 Tok npukocHoBeHuUs (touch current): nekTprueckuii TOK, NpoTeKalOLLMIA Yepes Terno YenoBeka unm
JKMBOTHOrO, KOra OHW NpuKacatoTcs K 0QHOM unu 6onee AOCTYNHLIM YAcTAM YCTAHOBKM UMW 060pyA0BaHMS.

[IEV 195-05-21]

3.8.2 Tok npoBoaa 3awuTHoro 3azemneHus (protective earth conductor current): Tok, KoTopblii NpoTekaet
B NPOBOAE 3alUUTHOro 3a3eMneHus.

MprvMeyaHue— 3TOT TOK MOXET OKa3biBaTb BMUSIHWE HA PpaboTy 3aWUTHBIX MO OCTAaTOYHOMY TOKY YCTPOWCTB
(RCD), npucoeguHeHHbIX K AaHHON LiEnw.

4 O6wme TpebGoBaHUA

4.1 TpaHcdopmaTopbl JOMKHBI BbITb CNPOEKTUPOBAHLI U U3rOTOBMEHbI TaK, YTOOLI NP aKCcnyaTauuu,
yCTaHOBKE U TEKYLLEM PEMOHTE B COOTBETCTBUM C MHCTPYKLUSIMUA U3FOTOBUTENS U Aaxe B criyyae HebpexXHoro
NCNonb3oBaHWA, KOTOPOE BO3MOXHO NMPY HOPMasbHOM 3KCMIyaTaLn, OHU He BbI3bIBANIN HUKAKO ONacHOCTU AN
noaen unn okpyxatoLen cpeapl.

B obuwem cnydae coomeemcmeaue daHHOMY mpebosaHUIo posepsom nposedeHUEM 8ceX HE0bX0OUMbIX
ucrnsimaHudl.

4.2 Koeda npucoeduHeHHbie mpaHCcgHopMamopbl UCTONL3yomcs e rpubope unu obopydosaHuu, Ha
Komopble UMeromcs coomsemcemeyrolue cmaHoapmei, mo oHU Mo2ym Bbimb UCMLIMAaHbI 8 YC/I08UAX UX 3KC-
nnyamauuu e npubope unu obopydoearuu, 8715 KOMOPBIX OHU NPEOHAa3HaYeHbI.

Ecnu mpaxcgopmamop ucribimsigaemcsi 8 ycriosusix, npucymemeyrowux e rpubope unu obopydosa-
Huu, 01151 KOMOopbIX OH MpedHasHa4veH, Mo oH JoImKeH coomeemcmeosams criedyrowum pasdenam unu nodpasde-
nam Hacmosiuieeo cmaHOapma: 1—4, 5.1—56.7, 5.12, 7.1, 7.2, 7.5, 7.6, 8.2, 8.11, 14.1 (kpome mpeboeaHud,
yKa3aHHbIX 8 mabnuye 1, Ha4uHasi ¢ nNepeoeo: «eHewHue obomoykuy...), 14.2, 14.3, 16.1 (oepaHudueasice
nepeoli 2pagol mabnuyei 3), 18.1, 18.2, 18.3 (kpome nyHkmoe 3 u 4 mabnuye! 8a), 18.4, 19.1, 19.12, 20.9,
26.1—26.3, npunoxenusm A, C, D, G, L, M, N, P.

14



FOCTIEC 61558-1—2012

OcTarbHble pasaerbl AomMKHbI BbITh yUTeHb! U3 COOTBETCTBYIOLLEro CTaHAapTa Ha uagenue. Ecnu ctaHgapt
Ha uagenue He NMonHOCTLH OXBATLIBAET OCTABLUMECA Pa3aesnbl, TO BMECTO HUX MOTYT 6bITb UCMONb30BaHbI COOT-
BETCTBYHOLLME NPONYyLWeHHble pasderbl cTaHAapTa Ha AaHHbIN TpaHc g opMmarop.

5 O6wue ycnoBusi npoBeAeHUA UCNbITaHUN

5.1 UcnblTaHWsA No HacTosILLeMy CTaHAapTy BKAOYAKOT B cebs:

- TUNOBbIe UCTIbITaHWS (ycTaHoBNeHHble B 8.15 1 pazgenax 9-28);

- KOHTpPOJIbHbIE UCTBITaHUS (YCTAHOBNEHHbIE B NPUNoXeHuu L).

KaxO0bili obpasey mpaHcgopMamopa JoinkeH coomeemecmeosames 8CeM HEOOXOOUMbIM UCTIbIMAHUSIM.
B uersax cokpatieHus: speMeHU UCTbIMaHUs U y4Umbieas], 4imo HeKOMOPkIE UCILIMAaHUs MO2ym HOCUMb pa3spy-
Wwarowuli xapakmep, uszomosumerib Moxem fpedocmasiissme AononHUMerbHbie mpaHcghopMamophbi Uiu Ya-
cmu mpaHcghopmamopos rpu yCcriosuu, Ymo OHU U320MOe/1eHbi U3 MeX Xe Mamepuarnoes U UMEom makyio Xe
KOHCMPYKUUIO, Kak OCHo8HoU obpa3sely mpaHcgopmMamopa, U Ymo pe3ynbmamsi ucrbimaHul 6ydym me xe
cambie, KaK ecriu 6bi OHU Po8oOUITUCHL Ha aHalloeudHOM mpaHcgopmamope. Tam, 20e 8 ycrIo8usIX UCTbIMaHut
Ha coomeemcmaeue 0603Ha4YeHO «POBEPSTIIOM OCMOMPOM», 3IMO 03Ha4Yaem riposedeHue 8cex He0bXoOUMbIX Oell-
cmeuti ¢ usdenuem.

TpaHcgopmamopbl, pedHasHauyeHHbIe 07151 UCIONb308aHUs C HECheMHbLIMU 2ubKuMu Kabensimu unu wHy-
pamu, ucribimbigarom ¢ cOeOUHEHHbIM ¢ mpaHcghopMamopoMm 2UbKUM Kabernem uniu WHYpPOM.

5.2 HerieimaHust rposodsim Ha obpa3yax, nocmassieHHbIX U yCmMaHOBIEeHHbIX 01151 HOpMallbHOU 3KCrTyama-
Yuu coa1acHo UHCMPYKUUSIM 110 MOHMaXKy uszomosumens. Ecnu Hem Heobxodumocmu ripoeedeHust ucsimarull
o 14.3, 15.5, 16.4 u 26.2, mo uucsio 06pa3yos rnpuHUMaemcs rno 00HoMy 07151 8CEX HOMUHaIIbHbIX 8 bIXOOHbIX
MouwHocmell.

Ecnu Heobxodumo nposederue ucrisimaxuti rno 14.3, mo nompebyromcsi mpu dornonHUmernsHbIX obpa3sua.
[ noemopHbix ucrisimaHut nompebyiomcs ewie mpu obpasua.

Ecnu Heobxodumo nposederue ucrisimaxuti rno 15.5, mo nompebyromcsi mpu doronHUmMernsHbIX obpa3sua.
3Smu obpasuypi ucrionb3yrom moiibKo 0ns ucrisimanuti no 156.5.

Ecnu Heobxodumo riposederue ucribimaruti rno 16.4, mo ux rnpoeodsim Ha Yembipex OONOHUMENbHBIX
obpasuax.

Ecnu Heobxodumo nposedeHue ucrbimaHull o 26.2, mo ux npoeodsim Ha mpex O0nosIHUMesIbHbIX
obpa3suyax.

[1risi KOMMOHeHMO8, UCrbimbi8aeMbiX 8 YCII08USIX UX IKCIITyamauyuu 8 mpaHcgopmamope, 4uciio obpas-
yos oripederisiemcs 1o coomeemcmayiouiemMy cmaHdapmy.

06 ucnsimaHuu ceputll mpaHcgopMamopoes cM. rnpurioxeHue B.

Bce obpa3susl GomKHbI 8bI0epKamb 6ce HeobxoOUMbIe UCTbIMaHUS, UCKIIoYas UcrbimaHue, yKasaHHoe
8 14.3.

MpumedyaHune 1—[OnsnpucoeanHerHbIX TpaHcdhopMaTopoB CTaHAAPTHI HA 060pyAOBaHWUE MOTYT yCTaHaB-
nvBaTb gpYyroe 4Mcro obpasLoB ArA UCMLITAHWA.

MpumevyaHune 2 — B cnyyae He3aMeHAEMbIX U HEBOCCTAHABNMBAEMBbIX 3aLUMTHBLIX YCTPOWCTB COOTBETCTBUE
NPOBEPAIOT Ha CneuuansHO NoaroTOBNEHHOM 0b6pa3sue.

5.3 UcrisimaHusi npoeodsim & riopsidke criedosarus pa3desios u rnodpasdesnios, ecsiu omeymemeyom opy-
aue yKkasaHusl.

5.4 Ecnu Ha pesynbmamel ucribimaHuli He oka3bieaem efusHuUe memriepamypa oKpyxatouwez0 8030yxa,
mo, KaK rnpasuiio, memnepamypy rioddepxusatom e ripedenax (20 + 5) °C. B dpyaux cnydasx u koeda memriepa-
mypa kakol-1ubo Yacmu obpa3sya oepaHu4U8aemMcsi MepMoyyecmeumesibHbIM ycmpolicmeom unu 3agucum om
memriepamypbl, fpu KOMOoPOoU fpoucxodum U3MeHeHUe COCMOSIHUS, MO, 8 Cllydae COMHEHUs, meMrepamypy
ro8depsxusatom e ripedenax (23 + 2) °C unu t, + 2 °C 81 mpaHchopmamopoe ¢ MapKuposkoli t,.

Ucnibimanus ripoeodsam Ha mpaHcgopmMamope uinu 5110boli e2o omcoeduHIeMOU Yacmu, yCmaHoB 1eH-
HbIX 8 Haubonee HebazonpPUsIMHOM OJTI0XEHUU, KOIMOopOoe MOXem 803HUKHYMb NpuU HOPMallbHOU IKCITyamauuu.

5.5 [1ns nepeMeHHO20 moKa UCroNb3yom UcribimamerlbHble HanpsXXeHUs NpakmudYecku CUHycoudarnsHol
gbopmbl yacmomodu 50 unu 60 'y, ecriu omcymemeyrom Opyaue yKa3aHus.

5.6 TpaHcghopmamopabl, CripoekmMuposaHHbie 01s1 pabomei NpuU HECKOMbKUX HOMUHaNbHbIX Hanpske-
HUAX NuMaHus 8 Guana3oHe HOMUHaIbHO20 HanpPsHKeHUs NUMAaHUS Uiu Npu HECKOJTbKUX HOMUHAITbHbIX
Yacmomax numanusi, Ucribimbiealom (ecru 8 Hacmosiuiem cmaHdapme omcymcemesyrom Opyaue yka3aHusi) npu
makoM HanpsiXeHuu numaxusi uiiu fpu makol yacmome numaHus, rpu Komopsix 0519 mpaHcgopmamopa
€030al0mces caMbie XecmKue ycriosusi Ucribimarudl.
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5.7 Mo 8o03MOxHOCMU U3MepPeHUs posodsam rpubopamu, KOmMopble He OKa3blearom CyWecmeeHHOZ0 6/1u-
SIHUST Ha U3MepsieMble 3Ha4YeHUs napamMempos; 8 cilydae Heobxodumocmu denarom ronpasKu Ha Ux elusiHue.

5.8 Ecrnu dpyeoe He yka3aHO, mo mpaHcghopMmamopsl, ripedHasHaqyeHHbie Ofis1 UCrOoIb308aHUs C 8He-
WHUMU 2ub6KUMU KabensimMu unu WHypamu, UCbIMmbI8aiom ¢ COeOUHEHHbIM(U) ¢ mpaHcghopMamopoM aub-
Kum(u) wHypom(amu) (cMm. 3.2.1).

5.9 Ecnu mpaHcgopmamopsi knacca | umerom GocmyriHble mokonpoeodsdsiujue Yyacmu, Komopsie He
CoeQUHEHBI C 8bIB000M UITU KOHMAKMOM 3alUUMmHO20 3a3eM/IeHUS U He omOesieHbl om Yacmell, Haxo0siuuxcsi
no0d onacHbIM HanpsiKeHUueM, MPoMeXymoyHol mokonposoodsiuiell Yacmbio, COeOUHEHHOLU ¢ 8bI8000M UIU
KOHMaKmMOoM 3alUmHo20 3a3eM/IeHUSs], MO makue Yacmu rpoeepsitom Ha coomeemcmaue mpebosaHUsIM, yKa-
3aHHbIM 8 HacmosiueM cmaHdapme 055t mpaHcgopmamopos knacca ll.

5.10 lumosoil mpaHcgopmamop ucrbimbigaom ¢ coomeemcemeytowelt Kopobkol Orsi CKpbIMOo20 MOH-
maska u3 U3onIAYUOHHO20 Mamepuarna. 3my KopobKy, Kak roka3aHo Ha pucyHke 1, moMewjatom 8 0601104Ky,
U320moerieHHyro U3 ghaHepbl monwuHol 20 MM U OKpaweHHbIU 8Hympu 8 Mamoego-yepHbil ysem. PaccmosiHue
mex0y 3aBHell CMOPOHOU MOHMaXHOU KOPObBKU U 3adHeli cmeHKoU 0601049KU — 5 MM.

5.11 TpaHcghopmamopbi cneyuanbHO20 Ha3Ha4YeHUs, 01151 KOmMopPbIX omcymcmayilom cmaHOapmbi Ha
coomeemcmayrowuli npubop unu obopydosaHue, UCMbIMbIBAOM Kak mpaHcgopMamophbl 0blezo HasHade-
Husi. lMpu amom nompebrsieMas MowHocms U KoaghghuyueHm mowHocmu ripubopa(os) unu obopydosaHus, Ons
KOMOPbIX OHU CMPOEKMUPOBaHbI, paccMampusarom 8 Ka4ecmse UX HOMUHa TbHbIX Xapakmepucmuk.

5.12 npo6en.

5.13 TpaHcgopmamopsi co cmerieHbio 3awumsi P00, ycriosus aKkcrijlyamayut KomopbixX He U38ECMHBI,
ucrnisimeiearom 6e3 060./104KU.

Ha smu mpaxeghopmamopsbi He pacripocmparsiiomesi mpebosarus pasdena 9. Kpome mozo, ucrisima-
Hue 1o 27.2 He npoeodsm, fOMOMY Ymo Ha pe3ylibmam MoXem OKa3bigamp e/usiHue 060/104Ka KOHEYHO20
usdenusi, Hanpumep, koeGa mpaHcopMamop Kpenumcs Ha rracmmaccogol oriope. Ecnu npumeHumo ons
KOHEYHO20 u38esusi, mo UCbimaHUs 8 yCrI08USsIX HEUCTpasHOCMU rpoeodsim coalacHo cmaHoapmy Ha u3denue.

5.14 TpaHcghopmamopbl co cmeneHbro 3auumel IP00, ycriosusi akcrimyamayuu KomophbiX U38€CMHbI,
ycmanras iuearom U UCIkIMmeisalm 8 COOMeemcmeuu ¢ UHCMPYKUUsSIMU U32omosumersi.

5.15 UcnbiTanus no pasgenamMm 18 n 26 nposogatT Ha BbicoTe Ao 2000 M Hap yposHem mops. Ecnin
HeobxoaMMOo NpoBeaeHWe UCTbITaHWUIA Ha BbiCOTax, Npesbiwatowux 2000 M Hag ypoBHEM MOpPSA, TO NPUMEHSIIOT
IEC 60664-1 (npunoxeHue A).

6 HomuHanbHbIe 3HaYeHUs1 napaMmeTpoB

HomuHarbHble 3HaveHUsl napaMmeTpoB AN pa3nuyHbIX TUMNOB TpaHcdhopMaTopoB NpUBeaeHbI B COOTBET-
CTBYIOLLWX CTaHAAPTAaX YacTu 2, a Ans TpaHcGOPMaTOPOB C MaPKUPOBKON £, — B NPUNOXKeHUN U.

7 Knaccudmkaums

7.1 Knaccudukauumsa TpaHccgopmaTopos

Mo cTeneHu 3alLmTbl OT NOpaXXEHUs! ANEKTPUHECKUM TOKOM:
- TpaHchopmaTopbl Knacca l;

- TpaHcdopmaTopbl Knacca ll;

- TpaHcdopmMaTopbl Knacca lil.

MpunmeyaHue— BerpoeHHble TpaHchopmaTopbl He Knaccuduumpytotes. Vx ctenexb 3awmTbl OT NOpaXeHus
3MEKTPUYECKUM TOKOM ONpeaernsieTcsi MeToAoM BCTpauBaHus TpaHcgopmartopa.

7.2 Mo cTeneHu 3aWmThl OT KOPOTKUX 3aMbIKAHWIA UKW 3aLLUTEI OT HEHOPMAaSbHOW AKCTITyaTaLMn:

- TpaHccdopmMmaTopbl, 6€3ycnoBHO CTOMKUE K KOPOTKOMY 3aMblKaHUIO;

- TpaHcdopmMmaTopbl, YCIIOBHO CTOMKUE K KOPOTKOMY 3aMblKaHUIo;

- TpaHcdopMaTopbl, He CTOMKUE K KOPOTKOMY 3aMblKaHUIo;

- 6e3onacHble NpU NoBpeXxaeHUN TpaHcgopmaTophl.

7.3 Mo cTenenu 3awuThl, obecneunsaemMoli 06onoukon 1 onpegensiemoli cornacHo IEC 60529 (kog IP),
Kpome IP1X.

MpwumeyaHue— [Ans nonyyeHnsi JONONHUTENBHON MHOPMaLUKU CM. npunoxenne Q.
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7.4 B 3aBMCHMOCTM OT BO3MOXHOTO NMepemMeLLeHns:

- cTauMoHapHble TpaHcdopMaTopbl;

- 3aKpenneHHble TpaHcdopMaTopbl;

- NepeHocHble TpaHcdopmaTopbl;

- py4Hble TpaHccopmaTopbl.

7.5 B 3aB1MCMMOCTU OT pexnma paboTbi:

- HenpepbIBHOIO PeXUMa;

- KpaTKOBpeMeHHOro pexuma;

- MOBTOPHO-KPATKOBPEMEHHOIO peXxuma.

7.6 B 3aB1cMMOCTY OT NpegHa3Ha4eHHOro NCMosib30BaHUS:

7.6.1 NMpucoeanHeHHbIle:

- BCTPOEHHbIE;

- cneyvanbHOro HasHa4YeHus.

7.6.2 ABTOHOMHBbIE.

7.7 QononHutensHo (Tonkko Ans TpaHcdopMaTopoB C MapKUPOBKOW £,) B COOTBETCTBUM C HOMUHAaNBLHOW
MaKcumanbHoun paboyen TemnepaTypon 06MOTKHU £, 1 COOTBETCTBYIOLLUM NpeanonaraeMbIM CPOKOM CIyX-
6bl NPY YKa3aHHbIX YCIOBUSX:

- ty5 AN 5 neT HenpepbIBHOW paboTbl;

- ty10 ANa 10 neT HenpepbIBHOW paboThl;

- tyn, A€ N O3HAYAET YNCIIO JET, OT/IMYHOE OT YKa3aHHbIX BbILLE.

7.8 B cOOTBETCTBUM C YCIOBUAMY OKpY>KatoLLel cpedbl, B KOTOPbIX OHW AOSTKHbBI UCMOSb30BaTLCS:

- HopmaribHas oKkpyXaroLas cpeaa;

- ocobas okpyxxarolas cpega (Hanpvmep, apkTudeckas v T. 4.).

8 MapkupoBka un apyrasi nHcpopmauus

8.1 MapkunpoBka TpaHcdopMaTopoB JoMKHa coaepXxaTb:

a) HoMUHanbHoe(ble) HanpsXXeHUe(sl) NUTaHUA UM AuanasoH(bl) HOMUHanbHoro(bIX) Hanpsxe-
HUsA() NUTaHUA B BOMbTaXx.

Mapk1poBka TpaHcthopMaTOpPOB C AVana3oHOM HOMWHAIbHbLIX 3HAYEHWI, KOTopble MOryT paboTaTth 6e3
YCTaHOBKW 3HAaYeHU B Npedenax AvanasoHa HOMUHaIbHBIX 3HaYEHWI, JoMKHa cogepXaTb HXKHUA 1 BEPXHUNA
npegensl gnanasoHa, pasgaeneHHble ¢ MOMOLLLI TUpe.

Mpumevanune 1 — Hanpumep, 115—230 B: TpaHcdopmaTop paccumTaH Ha nioboe 3HauYeHne HanpskeHust
B npegenax guanasona ot 115 go 230 B.

MapkumpoBka TpaHcdopmMaTopoB C PasUYHLIMU HOMUHANBHBEIMU 3HAYEHUSMU, KOTOpPbLIE MPK 3KeryaTa-
Luun nogriexat yCTaHOBKE Ha KOHKPETHOE 3HaueHne nofb3oBaTtesieM U MOHTaXXHUKOM, I0KHa cogepKaTb He-
CKOJBbKO 3HAYeHWI, pasfgeneHHbIX HaKNOHHOW YepTOoN.

MpumeyvaHwue 2— Hanpumep, 115/230 B: TpaHccopmaTop paccuutaH Tonbko Ha 115 nnm 230 B (TpaHcdop-
MaTop CO CTyNeHYaTbiM MEPeKnioyaTenemM UM ¢ pasnuyHbIMK BbIBOAAMU NOAKIIOYEHNS).

MpnmevaHnune 3 — Hanpumep, 230/400 B: TpaHcchopmaTop paccumTaH Tonbko Ha 230 B gna ogHodasHom
ceTn unu Ha 400 B gnsa TpexdasHoi ceTu (TpaHcopmaTop ¢ BblBOAaMK Ans NOAKIIOYEHUs1 060UX BMOOB NMUTAHUSA);

b) HoMuHanbHoe(ble) BTopuUYHOE(ble) HanpsixkeHUe(Us1) B BONbTax UK KATOBOSbTAX.

Ha TpaHcdopmaTopax ¢ BbINpAMUTEIEM Ha BbIXOAE BbINPAMUTENS JOMKHO BbITb ykasaHo cpegHee apud-
MeThYecKkoe 3HavYeHWe HOMUHaNBLHOro BTOPUYHOrO HanpsXXeHUsA Unu cpegHee KeagpaTudeckoe 3HadeHue
BTOPUYHOIO HaMNpPsPKEHUA Ha BXOoAe BbINpSAMUTENS.

MMpumevaHnune 4 — CpegHee kBagpatudeckoe 3Ha4YeHWE OTNMYAIOT OT CpedHero apndMeTUYECKoro 3Hade-
HVS1 MCNONb3OBaHWEM B MapkUpoBke OOO03HaYeHUsi CpefHero KBaapaTuyeckoro (AeViCTBYIOLWEro) 3HauyeHusl (Hanpumep,
r.m.s.);

C) HOMUHanbHasA BbIXOAHas MOLWHOCTb B BONbT-aMnepax Un KUNoBOMbT-amnepax, a 41l peakTopoB B
Bapax Unu B Kurnosapax.

[fpnmeyvyaHue 5— Ha TpaHcihopmaTopax C BbiNpSAMUTENEM HOMUHANbHAsA BbIXOQHAs MOLWHOCTbL MOXET
BbITb Bblpa>XeHa B BaTTax BMEeCTO BONbT-aMnep Win KUNoBoOrbT-aMnep;

d) HoMUHanNbHbIN(ble) BTOPUYHBbIN(bIE) TOK(M) B aMrepax Uin MunimMamMnepax B KayecTBe ankTepHaTuBbI
MapKMPOBK/ HOMUHAINbHON BLIXOAHOW MOLLHOCTU;

€) HoMMHanbHas(ble) YacToTa(bl) NUTaAHUA B repuax;
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f) HoMUHanNbHBIN KO3dHULMEHT MOLWHOCTHK, €Criv OH He paBeH eauHULLE, st TpaHcdOopMaToOpPOB CBbI-
we 25B - A;

g) cMmBoI U abbpesmnaTypa ans nepemeHHoro Toka (AC) unun Ana NOCTosiHHOro BTopuyHoro Toka (DC);

h) cumBon o6o3HaueHus Buaa TpaHcdopMaTopa, Kak ykasaHo B COOTBETCTBYIOLLIEM cTaHAapTe Yactu 2.
Ecnu TpaHcdopmaTopbl 1/ npucoeguHeHHble TpaHcdopMaTopbl co cTeneHbio 3awuTel IPO0 cogepxar
Lenu, COOTBETCTRYIOLME pasfWYHbIM CTaHgapTam Yactu 2 (Hanpumep, BTopuyHaa uenb BCHH cornacHo
yacTn 2—6 1 BTOpUYHas uenb ¢ HanpsikeHnem 230 B cornacHo yactu 2-4), To 4oMmKHbI 6bITb MCNOMb30BaHbI
COOTBETCTBYIOLLIME CUMBOSTbI;

i) HaMMeHoBaHWe UM TOPTroBYH MapKy U3roTOBUTENS UM OTBETCTBEHHOIO MOCTaBLUMKA;

j) 0bo3HaveHne Mogenmn Unn Tuna;

k) 0603HaueHve cxembl 1 rpynnbl coeguHeHns obmoTok no IEC 60076-1 (ans TpexdpasHbix TpaHcdopmaro-
poB, ecniu TpebyeTcs);

1) cumBon koHcTpyKumuy knacca |l Tonsko ana TpaHcdopmaTopoB knacca li;

m) cMMBON KoHCTpyKUuK knacca lll Toneko anga TpaHcdopmaTopos knacca lil;

n) ob6o3HaveHune cteneHu aawmTsl IP, kpome IPOO;

0) HOMWHabHas MakcumarnbsHas TeMnepaTypa okpyarLlen cpeasl £, ecnv oHa He pasHa 25 °C.

MpumedaHue 6 — Pekomenayetcs, 4ToObl 3HajeHus f, Gbinm ykasaHbl cTynenuaro no 5 °C ana £, <50 °C un
crynenyarto no 10 °C ana ¢, > 50 °C;

p) HOMUHaNbLHasA MUHUManNbLHasA TeMnepaTypa okpyxaiwouen cpeasbl £, .., ecnu oHa HWxe 10 °C un
€CI1 UCMOoSb3YeTCs TeMNOUYBCTBUTENBHBIN NprGop.

MpumedaHwne 7 — Pekomenayercs, 4tobbl 3Havenns £,

q) pabounii Uk, npyu HeobxoanMOCTH, KPoMe crlydaeB Koraa Bpemsl paboTbl OrpaHUHeHO KOHCTPYKUMEN
TpaHcdopmaTopa 1iu COOTBETCTBYET pabounM YCNOBUAM, YCTAHOBNEHHBIM B COOTBETCTBYIOLLEM cTaHAapTe
yacTun 2. MapkrnpoBka KpaTKOBpeMeHHOro pexuma Uiy NoBTOPHO-KPaTKOBPEMEHHOro pexuma Jo/KHa Co-
OTBETCTBOBATL YC/IOBUSAM HOpMasibHOW akcniyaTaunn. Bpemsa paboTtel TpaHcdopmaTopoB ¢ KpaTKoBpeMeH-
HbIM PeXUMOM paboTbl BbipaXkaeTcsi B cekyHaax (C) unu MuHyTax (MUH); pabodyee Bpems 1 BpeMsi HaxoxaeHus!
B BbIKITIOYEHHOM COCTOSIHUW TpaHcdopMaToOpOB C MOBTOPHO-KPAaTKOBPEMEeHHbIM PeXXUMOM paboTbl Buipa-
XaeTcs B cekyHaax (C) v MUHyTax (MUH), pasaesneHHbIX HaKNOHHON YepTon;

r) 3asBneHHbIe 3HaYeH!s HOMUHaNbHOM MakcMManbHou paboyeil TeMnepaTypbl 0OOMOTKM, ykasbiBae-
Mble cTyneH4aTo no 5 °C, 1 ykasaHue 0XunaaemMoro HoMMHabHOro cpoka crnyxobl — TONbKO ANsi TpaHcdopma-
TOPOB C MapKNPOBKOWN £,

s) TpaHcdopmaTophbl, UCTOMb3yeMble NpY NPUHYAUTENBLHOM BO3AYLLHOM oxJlaxaeHuuy (B criyuae, ecnu
BEHTUNATOP He ABNAETCH YacTbio TpaHcdopmaTopa), 4OMKHLI UMETb MapKUpOBKY «AF», pacrnonoXeHHyto 3a
0603HaYeHneM CKOPOCTY Nodaun Bo3ayxa, BbipaXkeHHOW B M/C;

t) kpoMe Toro, U3roToBUTENb A0SHKEH NPeyCMOTPEeTh Afsl NOKynaTens (B CONpoBOAUTENIbLHON AOKYMeHTa-
LMW UK MHBIM CNOCOBOM) cneayroLLyo MHOpMaLUIO:

- 3Ha4YeHWe HanpsXKeHUA KOPOTKOro 3aMblKaHUA ANsl CTaLMOHAPHbIX TpaHcthopMaTopoB C HOMU-
HarnbHOW BbIXOAHOW MOLWHOCTLIO cbilwe 1000 B - A, 0603Hauaemoro B NpoLeHTax HOMUHaNbLHOro Hanpske-
HUA NUTaHUA;

- HasHayeHue TpaHcdopmaTopa.

Mpumeyanune 8 — Ecnu Tpancchopmartop MMeeT HECKONBKO BTOPUYHLIX OBMOTOK, TO AOMKHO 0603HavaTb-
CA HaMMeHbLlee 3HAYEHNE HaNPAXeHUA KOPOTKOro 3aMbiKaHUA U3 BCEX 0OMOTOK.

Mpumevanune 9 — [lononHnTenbHbIE MApKUPOBKM IONYCKAIOTCA NPU YCNOBUMW, YTO OHU HEe NpUBeAyT K OLUK-
60OYHOMY TOMNKOBaHUIO.

8.2 Insa TpaHccopmaTopoB co cTeneHbio 3awmThl IPO0 unv gna npucoegnHeHHbIX TpaHcdopMaTo-
poB fJonyckaeTcst 0603Ha4YaTh TONbKO HAUMEHOBaHMWE (MM TOProBYO MapKy) U3rOTOBUTENS UM OTBETCTBEHHOIO
nocrtasLuKa U 0603HaYeHne TUna (MUNK kKaTanoXxHblii Homep). Apyrue xapakTepucTUKU NPUBOOATCA B NacrnopTe
TpaHcdopmaropa Unu B UHCTPYKLMW NO 3KCRyaTaumm.

Mpumevanne 1 — HanmeHoBaHWe U3rOTOBUTENS MU OTBETCTBEHHOIO MOCTaBWwMKa W 0603HaYeHne Tuna
MOIYyT 3aMeHATbCA YCITOBHbIM obo3HaveHnem.

66K ykasaHbl cTyneHdato no 5 °C;

[HaHHas nHdopmaLma gonxkHa obecnevmeaTth NPaBUIIbHYIO 3aMeHy OpUrMHasnbHOro TpaHcdopmaropa Ha
paBHOLIEHHbLIV TpaHcdopMaTop.

Mpumevanune 2 — [log paBHOLEHHOCTLIO NOAPa3yMEBalOT 3NEKTPUYECKYIO, MEXaHNYECKYI0, rabapuTHyio n
(PYHKUMOHANBHYIO B3aMMO3aMEHSAEMOCTb.
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8.3 Ecnu TpaHcdopMaTop MoXeT 6bITh YCTAHOBIEH Ha pa3fiviHble HOMUHaNbLHbIE HaNpAXeHUs NuTa-
HUA, TO MapKUPOBKa HanNpsXKeHUsl, Ha KOTopoe ycTaHOoBIEH TpaHcdopMaTop, AoMKHA BbITb S1EMKO U ICHO pasnu-
yuma.

8.4 TpaHcdopmaTopbl, MeloLLe BTOPUYHbIe 0BMOTKU C OTBETBIEHUAMU U HECKONbKO BTOPUYHBIX
O6BMOTOK, JOIKHbI UMETb CregyloLLylo MapKUPOBKY:

- HOMUHanNbHOe BTOPUYHOE HanpshkeHUe AN KaXa0ro oTBeTBAEHU Unu obMoTKK, ecnu TpaHcgopma-
TOp He npegHasHadveH Ans crneuyarnbHbIX Liernei, npeanonaratowmx cTyneH4aTblie USMeHeHUst BTOPUHHOTO Hanpsi-
KeHus:;

- HOMUHaMNbHYO BbLIXOAHYIO MOLLHOCTb KaX0ro OTBETB/IEHWUSA NN OBMOTKU; eCny BENUY1HBEI HOMUHANbL-
HbIX BbIXOAHbIX MOLLHOCTEMN KaXXA0r0 OTBETBIEHUSI UMM 0BMOTKU 0AMHAKOBbI, TO MO KpaiHel Mepe ogHo oTBeT-
BrieHue nnm obMoTka AOMMKHbI UMETb MapKUPOBKY.

Ha TpaHcdopmaTope AoMmKHbI 6bITh YETKO YKa3aHbl CXeMbl COEANHEHWIA, He0BX0ANMBIX 4NA NONYyYEHUs!
Pa3nMYHbIX BTOPUYHBLIX HANPSKEHWIA.

8.5 MapkupoBka TpaHcdopmMmaTopoB, YCNOBHO CTOMKUX K KOPOTKOMY 3aMblKaHUIO, coaepXKaLlux BCTPo-
eHHble NyaBkue NpegoxpaHuTenu, U TpaHcdopMaTopoB, He CTOMKUX K KOPOTKOMY 3aMbIKaHUIO, CNPOEKTUPO-
BaHHbLIX Ha 3aLLUTY C NOMOLLbIO MITABKUX NpeaoXpaHuTenen, A0ImKHa UMeTb AONONHUTENBHO 0603HaYeHWe HOMK-
HasIbHOro TOKa 3aLLMTHOW NaBKON BCTaBKW B amriepax Ui MunnvamMnepax ¢ nocneayoLwmm unv npeawecTsyio-
LLMM CUMBOSIOM BPEMSI-TOKOBOW XapaKTepUCTUKU NIaBKUX NpeaoxpaHuTenen cornacHo CooTBETCTBYOLLUM HOp-
Mam (ecnu Tako CMMBOS NpUMEHSIETCS).

MapkunpoBka TpaHcdopmMaTopoB, YCNTOBHO CTOWMKMX K KOPOTKOMY 3aMblKaHWUIO, coepXXallux BCTPo-
€HHble 3amMeHsieMble 3aLLMTHbIe YCTPOWCTBA, OTNINYHbIE OT MIIaBKUMX NpegoxpaHuTenei, U TpaHcdopmMaTopos,
He CTOMKUX K KOPOTKOMY 3aMbIKaHUIO, PACCUATAHHBIX HA 3aLUWTY C MOMOLLIbIO 3aLWMTHBIX YCTPOWUCTB, OTANY-
HbIX OT MNABKUX NPpegoxXpaHuTenen, 4OMKHA MMETb AONONHUTENbHO 0603HaYeHNst MOAENW UK TUNA 3aLUMTHOrO
YCTPOWCTBA /UM €r0 HOMUHASTbHBIE XapaKTePUCTUKA.

Mpumevanune 1 — Kpome TOro, BO3MOKHO UCMOMNb3OBAHME CUMBONA B COOTBETCTBUM C NpuUnoxeHuem V.
MpumMmevyaHue 2 — TpaHcthopmMaTopbl, YCIIOBHO CTOMKUE K KOPOTKOMY 3aMbIKaHUIO, C He3aMeHAeMbIMU

3alUTHBLIMU YCTPOUCTBAMU HE MapKUPYIOT [OMOIHUTENBHBIMU 06G03HAYEHUSIMM, OTHOCSILLMMMUCA K 3aLUTHOMY YCT-
POWCTBY.

Mapku1poBKka AosKHa cogepkaTtb A0CTaTOUHYO UHOpMaLUio Ans o6ecneveHus NpaBuIbHON 3aMeHbl 3a-
LMTHOrO yCTpOICTBA.

MHbopMaLns Mo 3aMeHe 3aluTHOro YCTPOMCTBA, UHOMO YeM NNaBkuii NpedoxpaHvTenb, AoKHA cogep-
XKaTbCsl B UHCTPYKLMUN UK APYroi conpoBoauTeNbHOW A0KYMeHTauun Ha TpaHcd opmaTop.

8.6 BbiBoabl, NpeaHa3HauYeHHbIe UCKTHYUTENBHO ANA HENTPanbHOro NPoBoAa, AOMKHbI ObiTb 0603HAYEHbI
CUMBOSIOM HeATpasnu.

BbiBOAbI 3aLLUTHOrO 3a3eMIIeHUs AOMKHbI BbITb 0603HaYeHbI CUMBOMOM 3a3EMITEHUS.

BeiBoAbI NnepBUYHOM N BTOPUYHOMU OGMOTOK A0SKHbI 6bITb HETKO 0603HaYEHbI.

Ecnv kakas-nn6o Touka 06MOTKM MNK BbIBOAA NPUCOEAUHAETCA K KOPRYCY WU cepaeuHUKY, OHW JOKHbI
6bITb MapKMPOBaHLI COOTBETCTBYHOLLIMM CUMBOSIOM.

8.7 TpaHcdopmMaTopbl 40MKHBI UMETH MaPKUPOBKY, ICHO YKasbiBatoLLYHO Ha Cnocob NoaknioyeHUsi TpaHe-
dopmaTtopa, ecnu 370 He OUEBUAHO U3 €ro KOHCTPYKLUK.

8.8 [ins TpaHcchpopmaTopoB ¢ kpenneHUamu TUNoB X, Y 1 Z HCTPYKLUMA A0SKHA coaepXaTb creayto-
LLLYHO M @aHaMOrMYHY0 MHGopMaLMO:

- Ans KpenneHuin Tuna X, cHabXxeHHbIX LWHYPOM CO creunansHOM NoAroToBKOM:

«Mpwn nospexaeHNn BHeLHero rmbkoro kabens unu WHypa gaHHoro TpaHcdopmaTopa OH AOMKEH BbiTh
3aMeHeH cneuyarnbHbIM LWHYPOM UM KOMIMEKTOM, MofyvaeMbIM Y U3roTOBUTENSA UK ero CepBUCHOrO NpeacTaBy-
Tensy;

- AnA KpenneHui Tuna Y:

«[Mpu NoBpeXxaeHNM BHeLLHEro rmbKkoro kabens Uy LWHypa AaHHOro TpaHchopMaTopa ero 3aMmeHy Bo Uabe-
»KaHWe onacHOCTU A0MKeH NPOBOANTL U3rOTOBMTESb UM CEPBUCHLIA NpeacTaBuTeNb MMG0 aHanorMyHoe ksanu-
brUMpOBaHHOE NNLIOY;

- ONs KpenneHuWi Tuna Z:

«BHeLHWI rbkuii kabenb Unu LIHYP AaHHOro TpaHcdopmaTopa He MOXeT BbITk 3aMeHeH; Npu NoBpexae-
HUW LUHYpa TpaHcdopMaTop NOANEXAT YTUNU3ALMNY.

8.9 TpaHcdopmaTopbl, NpegHasHayYeHHbIe 4151 UCNIONb30BAHUA WUCKITHOYUTENBHO BHYTPW NOMELLEeHUS,
AO0SKHbI BbITb MapKMpOBaHbl COOTBETCTBYHOLLIMM CUMBOJIOM.
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8.10 TpaHcdopmaTopbl knacca Il 4onxkHbI 61T MapkuposaHbl rpadudeckum cumeoriom IEC 60417-5172
(DB:2002-10), pa3meLLieHHbIM OKOIO UHhopMaLMK 0 NUTaHUK (HanpuMep, Ha Tabnu4yke ¢ HOMUHANBHLIMA faHHbI-
MW), TaK, 4TO6bI BbISI0 SICHO, YTO OH SAABNSAETCA YaCTbIo TEXHUYECKON MHhopMaLIMK, a He HAaMMEHOBAHWEM U3TOTOBK-
Tensa unu Nobeim gpyrum obosHayeHnem (cM. IEC 61140, nyHkT 7.2.3).

TpaHcdopmatop knacca ll c yactamu gns ycraHoBkU AomkeH ObITb MOCTaBMNEeH Co BCeMW YacTSIMK, KOTO-
pble onpeaenstoT knacce |l nocne ycraHoBKM COrnacHo MHCTPYKLIMK NO MOHTaXy U3roTOBUTENS, U AOSTKEH UMETL
MapkupoBKy cumBora knacca ll. Kpome Toro, ecnv TpaHcdopmatop MoxeT 6biTb ycTaHoBNEH 6e3 Kpbillek (Ha-
npumep, B pacnpeaenutensHOM siLLiMKe), MapkupoBka ans knacca |l gonxHa 6biTb pacrnono)XeHa Ha YacTu, KoTo-
pas aecTBeHHO obecneumBaeT XxapakTepucTuku knacca |l (Hanpumep, Ha KpblLLKe Ans BbIBOAA NOAKTHOYEHNSA K
ceTu nuTaHus).

8.11 Ins MapKMpoBKM Ha 06opyaoBaHUN 1 B JOKYMEHTaLM NPUMEHSIOT credytoLime CMMBONbI:

Cumeon unu rpacpuyieckoe MosicHeHne NpeHtudukauyus
obo3HaveHne
B* Bonbt
A* Amnep
B-A* unu (sap)* Bonbr-amnep (Mnu BonbT-amnep peakTUBHLIN 41151 peakTopoRB)
Bt* Batr
My lepy
Bx MepBu4uHas
Bbix BropuyHas
p—— MocToAHHBIN TOK IEC 60417-5031
(DB:2002-10)
N HentpansHbin nposog,
~~ OaHodasHbI NEPEMEHHbBIN TOK IEC 60417-5032
(DB:2002-10)
3™ TpexcasHbiit NepPeMeEHHbIW TOK IEC 60417-5032-1
(DB:2002-10)
3/N TpexdasHblii NEPEMEHHBIA TOK C HENTPanbHbIM NPOBOAOM IEC 60417-5032-2
(DB:2002-10)
cos ¢ KoadbdmumeHT mowHoCcTH
IE O6opyposanue knacca Il IEC 60417-5172
(DB:2002-10)
O6opynoeanue knacca lll IEC 60417-5180
(DB:2002-10)
_E_ Mnaekni NnpegoxpaHuTents (NNOC CMMBOI Bpemsi-Tokoeol xa- | IEC 60417-5016
PaKTEPUCTUKK) (DB:2002-10)
fa MakcumanbHas TeMmnepaTtypa okpyXalowen cpegabl
/J7 Kopnyc unu pama (unv BbiBOA, CepaeyHuKa) IEC 60417-5020
(DB:2002-10)
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OkoHyaHue mabn.

Cumeon unu rpacuyeckoe NosicHeHne WUpentudukaums
o6o3HaveHne
3awmTHoe 3aszemneHue (3emns) IEC 60417-5019
(DB:2002-10)
IPXX Kop IP**
J_ 3asemnenne (3emnsi U pyHKUMOHANBHOE 3a3emieHune) IEC 60417-5017
- (DB:2002-10)
r E Hna ncnonb3oBaHUA TOMNbBKO BHYTPU MOMELLEHUS IEC 60417-5957
ﬁ (DB:2004-12)
L .
tusyyy Tonbko Ana TpaHcdopmaTopoB C MapkupoBKon £, C oxuaa-
€eMbIM CPOKOM cnyx6bl 5 neT, rae yyy — HoMUHaNbHasa Makcu-
manbHaa pabodas Temnepatypa
Lo YYY Tonbko Ana TpaHctopmaTopoB ¢ MapkMpPOBKOW £, C oxuaa-
embIM cpokoMm cnyxbel 10 ner, rge yyy — HOMUHanNbHas mak-
cumanbHas pabovas Temnepatypa
fa YYY Tonbko ansa TpaHcopmaTopoB C MapkMpPOBKON f, rae X —
oXnaaembin CpoK CNyx6bbl, yyy — HOMMHanNbHas Makcumans-
Has pabodas Temnepatypa

* [lonyckaetcs ykasbiBaTb NPOM3BOAHbLIE BENWUUYMHLI (Hanpumep, kB, MA u T. a4.).

** 3Hak X, npumeHsiembii B koge |IP, ykasbiBaeT Ha otcyTcTBylowme umndpbl AN 4AHHOTO NpuMepa, 0aHaKo
cooTBeTCTBYIOWME LNdPbl JONMXKHLI GbITh YKa3aHbl B MapkupoBke TpaHctopmartopa, ecnu 310 npumeHumo. MNpu
HeobX0aMMOCTW MOTYT yKasbiBaTbCs AONONHUTENbHblE BykBbl, NpuBegeHHble B IEC 60529,

8.12 PasnuyHble NonoxeHWs yCTPOCTB perynmpoBaHns 1 nepekntodaTenei 4omkHbl 6biTe 0603HaYEHbI
umdppamu, Byksamm Unv gpyriMm rpacomyeckmMmn crocobamu.

Ecnu ans 06o3HaveHnst pasnuyHbIX MONOXEHUA NPUMEHSATCS Lndpbl, TO NonoxeHne «Bbik.» AomKHO
6bITb 0603Ha4YeHo UMdpoit «0», a nonoxeHne ans Gonbluei BEIXOQHOW, BXOAHOW MOLLHOCTM U T. 4. No Mepe
BO3pacTaHmWsi QOMKHO BbITb 0OTMeYeHO NocrneayroLLMMI Lindpamu.

Lindpy «O» He cneayeT ncnonb3oBaThk Ans Kakux-nnbo apyrux obosHadeHun. O6osHaveHus, ucnonbaye-
Mble AN 3TUX Lieneit, 4oSKHbI ObITb MOHATHBLI 63 3HaHWS SI3bIKOB, HALMOHASbHbIX CTAHAAPTOB U T. 4.

8.13 MapknpoBKa He AOMKHA pasMeLlaTbCs Ha BUHTAX UMK APYTUX 1erko CHUMaeMbIX YacTsax.

3a HEeKOTOPLIMM UCKITHOYEHWUSIMM, MPUBOAUMBIMUW HUXKE, MAPKMPOBKA A0SHKHA BbITb YETKO BUAHA Ha YCTaHOB-
JNIeHHOM Ans 3KcnyaTauum TpaHcdopmarope.

MapkupoBka, oTHocALLAsICA K BbIBOAAM, AOSKHA pasMeLlaTbest Tak, YTobbl ee BbIfo 4eTko BUAHO Mocie
CHAITWS KPbILWKX. OHa fo/kHa GbITb Takoi, YTOGbI HeMb3s BbIno cnyTaTh BXOAHbIE U BbIXOAHLIE BLIBOAbI.

MapkrpoBKa, OTHOCAILLAACS K B3aMO3aMeHSIeMbIM 3aLTHLIM YCTPOACTBAM, AoSKHa BbiTe pasMelleHa
BO3/1€ WX OCHOBAHWIA 1 AOMKHA BbITb YETKO BMAHA NOCTE CHATUA N060IA KPbILLKW U 3aLLMTHOTO YCTPOICTRA.

8.14 Ecnu npw ycTaHOBKe WM 3KcnyaTauMm HeobXoanumo nNpuHATME 0coBbIX Mep NpegoCTOPOXHOCTU, TO
06 aToM JorkHa bbITb NpedocTaBneHa cneaytoLlas MHcbopMaLums (B KaTasore, NacrnopTe UM MHCTPYKLUK):

- TpaHcdopmaTop, YCNOBHO CTOMKNA K KOPOTKOMY 3aMbIKaHUIO ¢ HecaMOBOCCTaHaBNMBalOLWUMCA
WNn He3aMeHsieMbIM 3aLUUTHbLIM YCTPOWNCTBOM U/TM HE3AMEHSIEMO NpegHamepeHHO ocnabneHHon Yac-
TbHO, JOMKeH BbITb cHabxeH MHdopMaLMel, pasbACHSIOLLEN, UTO 3alUUTHbIE YCTPOICTBA He MOryT BbITh BOCCTa-
HOBMEHbI UM 3aMeHeHbI MoCcr1e KOPOTKOro 3aMbIKaHUs UK Neperpyaku;

- ONs TpaHcchopMaTopPOoB, B KOTOPLIX BO3HMKAET TOK MPOBOAA 3alUMTHOro 3a3eMieHus1, nNpesbilato-
wuii 10 MA, 1 KoTopble NpeaHasHavyeHbl ANs NOCTOAHHOrO MNOAKNHOYEHUS, B MHCTPYKLUMK AofKHA BbITh YeTko
onpegesneHa BenMyMHa Toka NpoBoAa 3aWMTHOrO 3a3eMmeHUs U JoMKHbI ObITb AaHbl yKasdaHuWsl, YTO YCTaHOB-
Ka U3aenuns gorhkHa NpoBOAUTLCA B COOTBETCTBUM C MPaBUTaMi YCTPOUCTBA SNIEKTPOMNPOBOAKY;
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- ANs npucoeAUHEeHHbIX TpaHcdopMaTOpPOB 1 TpaHcopMaTopoB co cTerneHbo 3awwmnTel IPO0 gomkHa
GbITb 3aMNWUCb, YTO OTKIIOHEHWE HAMPSPKEHUS] B UCTOUHUKE MUTaHUS MOXeT ObiTb Gosblue i mMeHble 10 % 1
HOMMHanNbLHY0 BbIXOAHYIK MOLHOCTL TpaHcd opmaTopa cregyeT BulbupaTs B COOTBETCTBUN C 3TUM OTKOHe-
HUewMm;

- ANS cTaunoHapHbIX TpaHC(OpPMaTOPOB C HOMUHAINBHON BbIXOAHOW MOLLHOCTBLIO, NpeBLILLatoLei
1000 B - A, HanpsikeHWe KOpOTKOro 3aMbIKaHWUs BblpaXKeHo B MpoLieHTaX HOMUHAMbLHOIO HaNPSXKeHUs NUTaHUs;

- BNeKTpnYeckoe HasHa4eHne TpaHcdcopmaTopa;

- NpegensHas TemnepaTypa 06MOTKM, KOTOPYLO criedyeT oXuaaTb B HeHOPManbHbIX YCNOBUSIX SKCMyaTa-
LuK, Koraa TpaHcdopmMaTop BCTPOEH B Npubop, Kak nHpopmaLums Anst NpoekTUpoBaHus npubopa;

- Ans TpaHcdopMaToOpOB C MAPKUPOBKON £, yKkasbliBaeTCs NOCTOSIHHAs S ¢ ee COOTBETCTBYIOLLMM 3HaYe-
HUeM B Tbicsyax (Hanpumep, «S6», ecnn S nmeeT 3HadeHne 6000), kpome 3HaveHus1 4500.

MpwumedaHune— lMpegnodtutensHbIMU 3Ha4eHuaMu S aensiiotea 4500, 5000, 6000, 8000, 11000 n 16000;

- Ans TpaHcdopMaTopoB, KOTOpPLIE He NPOEKTMPOBaNUCE ANs NocneAoBaTeNbHOro UWunu napannensHoro
NOAKIHOYEHNS C HECKOMBKMMI 0BMOTKaMK, AOMKHO BbITh YKa3aHo, YTo TpaHcdopmaTop He nNpedHasHadeH ans
nocnegosaTesisHoro/napannenbHoro NoAKHYeHUSI.

Coomeemcmeue mpebosaHusiMm 8.1—8. 14 nposepsirom 0CMOMpOM.

[nsa TpaHcdopmaTopoB co cTeneHbto 3awwmTel IPO0, ecnv npyMeHUMO, UCTbITaHWS Mo 27.2, He NPoBOoAsT,
MOTOMY YTO Ha ero pesysibTaT MOXeT 0KasblBaTb BMsiHUE 060M0YKa KOHEHHOTO U3denus.

8.15 Mapk1poBKa JomKHa ObITb CTOMKOR 1 NErko pasnmynumMoii.

Coomeemcmaue mpebosaHUI rMPO8ePSIoM 0CMOMPOM U IPOMUPKOU MapKUPOBKU 8PYYHYO 8 medyeHue
15 ¢ KycouKoM XxiionyamobymaxkHol mKkaHu, cMoYeHHoU 8odol, a 3amemM 8 meveHue 15 ¢ KycouKoM xiiorn4amoby-
MaXkHoU mKaHU, CMOYeHHoU BEeH3UHOM.

BeH3uH, ucronk3yemsili 0518 3moeo ucnsimaHus, npedcmasnsem cobol pacmeop eekcaHa 8 anugamu-
YeCKUX COeOUHEHUSIX C MaKcuMallbHbIM codepxaHueMm apomMamuyeckux coeduHeHul 0,1 % obbema, 3Ha4eHuUeM
Kaypu-6ymaHona 29, Ha4ansHol mo4kol KuneHus npubnusumernsHo 65 °C, moykoli ucrapeHus npubnusumernsHo
69 °C, ydenkHol maccol 0,68 a/cm’.

MapKupoeKy, HaHeCeHHYr omIIUBKoLl, OMMUCKOM UJIU epasuposKoll, OaHHOMY UCTIbIMAaHUI0 He 11008epaalom.

lNocne nposedeHusi ecex ucrbimaHud, MpedycMOMpPEHHLIX HACMOSLUM cmaH3apmomM, MapKuposKa 00JTX-
Ha bbimb 1e2Kko pasnuyuma, mabiudku ¢ MapKupoekol He OOSKHbI JIE2KO CHUMambCs U He O0/TkHbI bbimb
decbopmuposaHsbi.

9 3awuTa OT NopaxXeHUs1 INEKTPUYECKUM TOKOM

TpaHcd opmaTopbl AOMKHbI GbITh 3aKpbIThI U 06ecneveHbl A0CTAaTOYHON 3aLLMTON OT KOHTaKTa € YacTAMM,
Haxo4sALWUMMKCA No4 ONnacHbIM HanpsbkeHUeM, U He J0KHbI NPeAcTaBNATL ONACHOCTU NOPaXKEHUA SNeKTpU-
YeCKUM TOKOM OT 3apsiKEHHbIX KOHAEHCATOpOB.

Coomeemcmaeue nposepsitom ocMompoMm u ucrisimaxusmu no 9.1.1, 9.1.2u 9.2.

9.1 3awmTa OT KOHTAKTa € YacTSAAMU, HaXOoAAWMUMUCS NOA ONacHbIM HanpsXXeHueM

9.1.1 OnpeaeneHue YacTen, HaxXoAAWMUXCA NOA ONacHLIM HanpsXXeHUuem

YacTb, Haxoaawasnca nop Hanps)keHUeM, He SB/ISETCA YacTbio, HaxoAALWenca Noa onacHbIM Ha-
npsixeHUeM, ecriv oHa oTAeneHa oT IMTaHUA ABOWHOW U YCUNeHHOR u3onsauueit 1 BbinonHaTca Tpeboea-
Hust 9.1.1.1 unu 9.1.1.2, koraa Ha TpaHcdopmaTop NOAAETCA HOMUHaNbLHOe HanpskeHUe NUTaAHUA.

9.1.1.1 HanpsikeHue He A4omkHO nNpesbiwaTh 35 B NKOBOro 3HavyeHUs nepeMeHHoro Toka unun 60 B nocto-
SIHHOTO TOKa 6e3 nynbcauuii.

Coomeemcmeue npogepsitom U3MepeHUSIMU Mex0y 8yMs NOBLIMU MOKOMPO8OoBaWUMU YacmsaMU.

9.1.1.2 Tam, rae HanpsixxeHue npesbiwaet 35 B (NukoBoe 3HaveHue) nepeMeHHoro Toka unm 60 B nocTosiH-
Horo Toka 6e3 nynbcauui, TOK NPUKOCHOBEHWUSI A0MKeH BbITh He 6onee:

-0,7 MA (NUKoBOE 3HaYeHWe) 1A NepeMeHHOro ToKa;

- 2,0 MA ANA NOCTOSAAHHOIO TOKA.

Coomeemcmeue rnposepsiiom usMepeHUeM moka fPUKOCHOBEHUST CO2/TaCHO MPUIOXEHUO J.

Kpome mozo, kozda KoHAeHCamop MOOKITIOYEH K YaCMsAM, HaXOOSILWUMCS 00 HanpsKeHUeM:

9.1.1.2.1 3apaa He AomkeH npesblwatb 45 MKKN Ana HakonneHHbIX HanpsbkeHWn oT 60 B Ao 15 kB unu

9.1.1.2.2 OHeprusa 3apsga He gomkHa npesbiwaTh 350 MIDK Anst HAKONNEHHOro HaNPsYKeHUA cabille 15 KB.

Coomeemcmeue 9.1.1.2.1u 9.1.1.2.2 nposepsirom usMepeHUsIMU, 8bifIOSTHEHHbIMU ¢ Hazpy3koti 2000 OM.
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9.1.2 fJocTyn K YacTsIM, HaxoA4sALMMCS nog onacHbIM HanpsiXXeHUuem

TpaHcdopmaTopbl OMKHBI BbITb CKOHCTPYMPOBAHKI Tak, YTobbl 0becneumBanacs gocTatouHas saluTa ot
AOCTyNna K YyacTaM, HaxoAsAWMUMCA noa onacHbIM HanpsikeHUeM.

TpaHcdopmaTopbl knaccos | 1 Il fomkHEI ObITb CKOHCTPYMPOBAHLI 1 3aKPbLIThI Tak, YTo6kl Gblia obecneye-
Ha gocTaTouHas 3allyUTa oT CNy4yalHOro KOHTakTa ¢ YacTAMU, HaXoAALMMUCA NoA ONacHbIM HanpsiKeHUeM.

Onsa TpaHcdopmaTopoB Knacca | 4oCTyNHbIe YacTu AOMKHbI BbITe OTAENEHbI OT YacTel, HaxoAsILLUXCA
nopg onacHbIM HanpshkeHUeM, ro kpaHeln Mepe OCHOBHOW 1U3onsaumnen.

TpaHcdopmaTopbl knacca Il 4omKHbI BbITb CKOHCTPYMPOBaHbI Y 3aKpbIThl Tak, YTOOLI 6bina obecneveHa
JocTatoyHasi 3allmTa oT A0CTYNa K OCHOBHOM U3OSSILIUM 1 K TOKONPOBOASLUUM YacTAM, OTAEeNEeHHbIM OT Yac-
Tel, HaxoAsLWKNXcs NoAd ofnacHbLIM HanpsiXkeHUeM, TONTbKO OCHOBHOM U3onsiyueint. JocTynHeIMU MOTYT BbITh
TONMbKO YacTu, oTAENEHHbIE OT YacTen, HaXoAALWMUXCA NoA onacHbIM HanpsXxXeHUeMm, ABOUHOWN UV YCUMEeH=-
HOW U3onALMen.

YacTu, Haxogsluecs nog onacHbIM HanpsikeHUeMm, He JOMKHbI ObITb 4OCTYNHbLI MOCHe yaaneH s CbeM-
HbIX YacTel, 3a UCKITIOYEHMEM:

- lamn ¢ LokonsiMy TunoB bonbLue, yem B9 1 E10;

- Aepxatenen npegoxpaHutener Tuna D.

MpumeudvaHune 1 — Tpancdopmaropbl co cTeneHbio 3awmTtel IPO0 gomkHbl COOTBETCTBOBATL CTaHAAPTY Ha
n3genune, B KOTopoe OHU BCTPOEHbI.

MsonupytoLume ceoicTBa Naka, amanu, bymaru, xion4atobyMaxkHon TKaHW, OKCUAHOW NNEHKM Ha ToKomnpo-
BOAALLMX HYACTAX 1 repMeTU3NPYHOLLLEro KoMMayHaa cHATAT HegocTaTouHbIMK Anst obecneyeHus Tpebyemoro
YPOBHS 3aLUMThI OT Cry4aliHOro KOHTaKTa ¢ YacTAMU, HaxoAsiLWMMUCA NoA onacHbIM HanpsXXeHUueMm.

MprvmeyaHune 2— CamosaTBepaeBalolime cMonbl 06ecnevnBaloT HeOOXOAMMYIO 3aLLUTY OT CIy4alHOIO KOH-
Takta ¢ HacTAMU, HaxoaAdaWMUMMUcCA nog onacHbIM HaNnpsAXxeHueMm.

Banbl, pykosiTkW, pblvari ynpasneHus, KHOMKv 1 NogobHble geTanu He AomkHbI BbITb YacTAMM, HaXoAALLM-
MUCH NoA onacHbIM HanpskeHUeM.

Coomeemcmaeue rposepsitom 0CMOMpPOM U coomeememeyrouum ucrsimaruem o IEC 60529.

Kpome mozo, omeepcmusi 8 mpaHcgopmamopax knaccos Il u I, kpome omeepcmuii 8 mokonpoeoodsi-
wux yacmsix, rpuUcoeOUHEHHbIX K 851600y 3alUUUMHO20 3a3eMIIEHUSI, UCTbIMbISaIOM CMEPKHEM, NMoKa3aHHbIM
Ha pucyHke 3.

UcribimameneHbil naney u ucrsimameiibHbil cmepxeHb Npukiiadbieatom 6e3 3aMemHo20 yCusus 80 8Cex
BO3MOXKHbIX MONTOKEHUSIX.

YcnibimameneHeili naney, nokasaHHbIl Ha pucyHke 2, npuknadbigaiom 6e3 3aMemHo20 ycunus, pacrona-
2asi mpaHcghopMamop 80 8CEX 803MOXHbIX MONIOXeHUsIX. MCKmodeHue cocmaensiom mpaHcghopmMamops!,
rpu HopmMarnbHOU 3KCyamauuu yecmaHasesueaeMble Ha riofly u umerowjue maccy cebilue 40 K2, Komopble He
HaknoHsirom. VicrnieimamernbHbil naney 8800am 8 omeepcmue Ha 803MOXKHYIO 271y buHy, npu amom 80, 80 speMs
U riocrie 8gedeHus naney, rnosopadusaom unu usasubarom e pasnuyHbIX HarpaeneHusx. Ecnu npoHUKHoseHue
ucrbimamernbHO20 nafnbkua 8 omeepcmue 3ampydHeHo, Mo K nanbyy 8 npsiMOoM MOMOXeHUU npuknadsieaom
cuny 20 H. Ecnu nod eo3delicmauem amod cuslbl faney, npoxodum 8 omeepcmue, Mo UcfibimaHue rnosmopsom
C U302HYyMbIM fanbyem.

He doimkHO bbimb 803MOXHOCMU KACaHUS UcTbimamerlbHbIM nailbUeM HeUu30/Upo8aHHbIX Yacmell, Haxo-
dsujuxcsi NoG ornacHbIM HanpsHKeHueM, Unu Yyacmell, Haxo0suwuxcsi oG onacHbIM HanpsxeHueM, 3alu-
LUEHHbIX MOJILKO NTakoM, 3Marikio, bymaezol, xionyamobymakHoU mMKaHbo, OKCUOHOU rnneHKoU umnu eepmemusu-
pyrowum komrayHoom. [1ns mpaHcgpopmamopoe knacca Il He Oo1KHO 6bimb 803MOXHOCMU KacaHUus ucrbima-
mernbHbIM NanblUeM MOKOMpoeoosawux Yyacmel, omoefieHHbIX om Yacmel, Haxo0auUXcs nod onacHbIM
HanpspKkeHuUeM, moJibKo OCHOBHOII usonsyuel.

Kpome mozo, He B0IKHO Bbimb 803MOXHOCMU KaCaHUs1 ucrbimamerbHbIM CMepXHeM Yacmell, Haxo0s-
wuxcs no0 onacHbLIM HarpPsDKeHUEeM.

NMpumevaHune 3 — 310 TpeboBaHNE HE OTHOCUTCSI K NaMIOBbIM LIOKOMSIM UMK WITENCEeNbHbIM PO3ETKaM.

MpumevaHnune 4 — B criyuae COMHEHUSI C UCTILITATENBHLIM CTEPXXHEM MPUMEHSIIOT SNEKTPUIECKUA KOHTaKT-
HbIW MHAMKATOP C HanpshkeHnem He meHee 40 B.

9.1.3 [locTyn K YacTAM, HaXoAsLUMCA NoA HeonacHbLIM HanpshkeHueM

YacTtu, Haxogsawmecs noa HeonacHbIM HarnpshxeHUeM, BO BTOPUYHOM Lienn, N30NnpoBaHHbIe OT nep-
BUYHOW Lenu ABOMHOW U1 YCUNEHHOMW M3onsumen, MoryT bbiTb 4OCTYMHBIMU NPU CReayoLmnX YCNoBUSsIX:

- AN BTOPUYHOTO HanpsXKeHUs1 XONoCTOro xoAa, He npesbilwatoLero 35 B nkoBoro aHaveHust nepe-
MeHHOro Toka unu 60 B noctosHHoro Toka 6e3 nynbcauuii, 06a nontoca MoryT BbITb AOCTYMNHBIMU;
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- AN BTOPUYHOIo HanpsiXxeHUsA XonocToro xoa4a, npesbillaroLlero 35 B n1KoBoro aHaveHus nepemMmeH-
Horo Toka unu 60 B noctosiHHoro Toka 6e3 I'IyJ'II:vcaLI,VIl7I 1 He npesbllakolero 250 B nepeMeHHOro Toka, ToJibKo
OOVH NMOJoC MOXET BbITh AOCTYMNHbIM.

9.2 3auTa oT onacHbIX 3NeKTPUYECKUX 3apsaaoB

Ons TpaHcdopMaTopoB, MOAKTHYAEMbIX K UCTOYHUKY NMUTAHUS C MOMOLLLHO BUSKM, LTHLIPY BUNKU He Aon-
XHbI BbITb MO ONACHBIM HaMpPsHKeHWEM, U3MePEHHbLIM Yepes 1 ¢ Nocne U3BNeYeHNUs BUNIKA.

BbIBOALI, NpegHasHavYeHHble 4151 NpUcoeanHEHNUs K UCTOYHWKY NUTaHus TpaHcdopmaTopa, nogkiodae-
MOTO K UCTOYHWKY NUTaHUsi 6e3 MOMOLLM BUMKM, He OOMKHbI HAXOAUTLCA o4 0NacHbIM HanNpsXKeHWeM, usMepeH-
HbIM Yepes 5 ¢ nocne oTKIIIYEHUS OT UCTOYHUKA NUTaHUS.

MpumedvyaHue 1 — B gaHHOM NyHKTe LWITEKEPHbIE COEAUHUTENMN N NPUBOPHBLIE BBOABLI paccMaTpUBAIOTCS Kak
ceTeBble BUNKW.

Coomeemcmeue riposepsom credyowum UcrsimaHuem.

Ecnu HoMUHarbHast eMKOCMb MEXOyY WmbIpsmMuU He ripessiluaem 0,1 Mk®, mo ucrisimaHue He rpogodsim.

Cemeeoli 8biknrodamers mpaHcghopmamopa, rpu €20 Hanuduu, Haxooumecs 6 osIo)eHuU «Bbiki.», ecriu
OHo boriee HebriazonpusmHoe, YeM rosoxeHue « BKi1.».

UcnbimaHue nposodsm 10 pa3 unu ¢ yecmpolcmeoM, UCTIoNb3yeMbiM OISl OMKIIIoYeHuUs], rnpu Haubornee
Hebr1a2ornpusiMHOM 371EKMPUYECKOM y2J1e HarpsKEHUS MUMaHus.

HanpsixkeHue usmepsrom Mexx0y 8X00HbIMU 8bis00aMmu UITU Mex0y 8800amu rMuMaHus, uru Mexoy Wwmbipsi-
MU 8UIIKU NMUMaHUusi, Ucronb3yemoll 051 MOOKIIFHYEHUS K UCMOYHUKY rnumanusi, yepes 1 unu 5 c.

Ecnu ranpsikeHue npessiluaem 60 B nocmosiHHo20 moka 6e3 nynscayull, mo 3apsi0, usMepeHHbIl npu
3MuX xe ycriosusix, He GormkeH rnpessiwams 45 MxKi.

10 U3MeHeHne yCTaHOBKU MEPBUYHOrO HanpsiKeHUA

TpaHcdopmMaTopbl C HECKOSTEKMMU HOMUHANBbHBLIMU HaNPAXXeHUAAMU NUTaHUA JOJTKHbI ObITb CKOHCT-
PYWpOBaHbI TaK, YTODObI yCTaHOBKY HaNpsKeHWs Henb3s 6blo ocyLecTBNATL 6e3 NpUMeHeHVUsI UHCTPYMEHTA.

n punmedv4yaHne— Hanpmmep, 310 Tpe6OBaHI/Ie yAOBINeTBOpsieTCcA, ecnn Ansd naMeHeHusl yCTaHOBJTIEHHOro
HanpsXeHusi KpbiKka CHUMaeTCA € NOMOWbIO UHCTPYMEeHTa.

TpaHcdopmaTopbl, B KOTOPLIX BO3MOXXHA YCTaHOBKA HA pa3nnyHbie HOMUHaMNbHbIE HanpsH)keHUA NUTa-
HUA, JOMKHbI BbITb CKOHCTPYUPOBAHbI TaK, YTOBbl YCTaHOBNEHHOE HanpshkeHWe 6bINo Nerko pasnMunmo, Koraa
TpaHcd)opmMaTop NoaroToBNEH K paboTe.

TpaHcdopmaTopbl, NogkIoHaeMble C NOMOLLLIO BUKW U CHabXeHHbIe YCTPONCTBOM NepeKniodeHUs BXOa-
HbIX COeAVHEHU (HanprUMep, OTBETBIEHUIN), HE paccMaTpPUBAOTCA Kak TpaHcdopmaTopbl ¢ 6bonee Yem oaHUM
HanpspKeHWEM, ecrin HanpsikeHne MOXeT U3MeHATLCA He 6onee yem Ha 10 % cpegHero 3Ha4eHUA gManasoHa
HaMPSHKEHNSI.

BesonacHble pasgenuTenbHbie TpaHcdopMaTopbl, NOAKNIOHAEMbIE C MOMOLLbIO BUSTKWA, AOMKHbI UMETH
TOJIbKO OAHO HOMUHaNbHOE HanpsikeHUe NUTaHWUA, 3a UCKIIoYeHNEM TpaHcopmMaTopoB, KOTopble He MoryT
€0342aBaTh HaMpsHKeHWe, NpeBbilatoLLiee AoNYCTUMbIE AN1S HEro npeaentl, eCnu Hanbonee BbICOKOE MapKUPO-
BaHHOE HanpsPKeHe cBA3aHO C 0BMOTKOM HU3KOrO HanpPsHKEHNS.

Coomeemcmaeue rnposepsiom usMmepeHUem U OCMOMPOM.

11 BTOpn4yHOEe HanpsikeHue U BTOPUYHbLIA TOK NOA Harpy3Komn

11.1 Ecnu TpaHcdopmaTop noakioueH K HOMUHaNbLHOMY HanpshkeHUIo NUTaHUA NpU HOMUHANBHON
YyacToTe V1 HarpyxeH UMnegaHcom, obecneunsaoLLliM HOMUHaMNBbHYIO BbIXOAHYH MOLWHOCTL NP HOMUHAaNbL-
HOM BTOPUYHOM HanpsXXeHWM, a Assl NepeMeHHOro Toka U NpU HOMUHaNbLHOM Ko3dhuLueHTe MOLHOCTH
BTOPWYHOE HaNpsHKeHWe He OSHKHO OTNMYATLCS OT HOMUHANbLHOTO 3HaYeHWUs Gonee YeM Ha:

a) 10 % Ans BTOPWYHOro HanpsikeHus TpaHcd opmaTopoB, 6e3yCNOBHO CTOMKUX K KOPOTKOMY 3aMbl-
KaHUIo, C OAHNMM HOMMUHaNbHbIM BTOPUYHLIM HanpshkeHUemM;

b) 10 % Ans camoro BbICOKOro BTOPUYHOrO HanpshkeHus TpaHcdopMaTopoB, 6e3ycrnoBHO CTOMKUX K
KOPOTKOMY 3aMblKaHUIo, C 6osiee YeM OHUM HOMUHANbLHBLIM BTOPUYHBLIM Hanps)keHUeM;

c) 15 % ans apyrux BTOPUYHBLIX HaNpsbkeHWi TpaHcdopmaTopoB, 6e3ycnoBHO CTOMKUX K KOPOTKOMY
3aMblkaHuio, ¢ 6ornee YeM 0AHMM HOMUHANBHbLIM BTOPUYHBIM HanpsXeHUeM.

d) 5 % ans BTOPWYHLIX HANPsSPKEHWUIA ApYruX TpaHcdopmMaTopoB.
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Ana TpaHcdopmMaTopoB C BLINPSMUTENSIMU YKa3aHHbIE BbILLE 3HAYEHWS! yBenuuuBatoTcs Ha 5 %.

Coomeemcmeue nposepsaom UMepeHUEM 8IMOPUYHO20 HAMPSKEHUs 8 yCmMaHOo8UBLLIEMCST COCMOSTHUU,
Koz20a mpaHcgopmamop rnumaemcs HOMUHaNbHbIM HanpPsHKeHUeM NMuUMmaHusi rpu HOMUHanbHoU Yacmo-
me nuMaHUs1 U HazpyxeH uMredaHcoM, obecriequsalowiuM HOMUHaNbLHYIO0 8 bIXOOHYI0O MOWHOCMb IpU HO-
MUHaNbHOM e MOPUYHOM HanpsHKeHUU U ripu HOMUHallbHOM Ko3gguyueHme MowHocmu.

[ns mpaHcghopmamopoe ¢ swiripsimMumernemM 8MmopuqdHoe HarpsKeHUe U3MepsIiom Ha ebigodax ueriu ro-
CMOSAIHHO20 MOKa 80/IbMMEMPOM, Pe2ucmpuUpyroUUM cpedHee apugbmemuyeckoe 3Ha4YeHUe, ecriu crieyuansHo
He ycmaHoerneHo delicmesytoujee (cpedHee KkgsadpamuyecKoe) 3HaqdeHue (cm. 8.1).

[Inss mpaHcghopmamopoe ¢ bosee YeM ¢ OOHUM HOMUHaNbHbIM HanpsiKkeHUeM MUMmaHust 3mo mpebo-
8aHUe pacripocmpaHaemcs Ha Kaxxooe U3 HOMUHalbHbIX HanpPsHKeHUl NUmMaHusl.

[1nss mpaHcgopmamopos, uMeiowux emopuYHbie 0OMOMKU C OMBeme/IeHUsIMU, Ha2py3Ku NMpuKnadsi-
8aromcs Noo4YeEPEOHO K KaxxdoMy omoesibHOMY OMBeMeIIeHUIo, €ClIU He 3a0eKI1Iapupo8aHo UHOE.

11.2 Ecnv TpaHccopMaTop He MapkupoBaH HOMUHaNbHOMW BbIXOAHOW MOLLHOCTBIO, HOMUHAMNBHLIM
BTOPUYHBLIM HanpsiXkeHneM, HOMUHanbHbIM BTOPUYHbLIM TOKOM Y HOMUHalNbHBIM K03t hULUeHTOM MoLl-
HOCTW, TO 3TV 3HAYEHWA JOMKHbI ObITb CBA3AHLI MeXay coboiA.

Ecnn ans TpaHcdopmaTopa He ykazaH HOMUHaNbHbIA BTOPUYHLIA TOK, TO ANd Lenei HacToAwero
cTangapTa oH MoXeT 6bITb paccyTaH Mo HOMUMHaNbHOW BbIXO4HOM MOLYHOCTU ¥ HOMUHANBLHOMY BTOPUYHO-
MY HanpsikeHulo.

Coomeemcmaeue rnpoeepsiom pac4yemom.

12 BtopuyHoe HanpsiXeHMe XONMocToro xoaa

CooTBeTcTBYIOLME TPEOOBAHUS MO OrPaHNYEHWI0O BTOPUYHOTO HaNpPAXXeHUA XONOCTOro XxoAa as1s pas-
JINYHBIX TUMOB TpaHcdopmaTopoB NpuBeAeHbl B CTaHAapTax 4acTu 2.

s mpaHcghopmamopos ¢ ebifnipsMumernieM 8mopUYHBIE HAMPIKEHUS USMEPSIom Ha 8XO0HbIX U 8bIX00-
HbIX 8b1800aX 8bINPSIMUMEIs, eC/lU OHU MPUCOeOUHEHBI K 8bi800aM LU 3axumam. VIsmepeHue Ha 8X00HbIX 8bi-
800ax 8binpsamumerisi nposodUMCcs, eciiu OHU 00CMYIrHbI 10/1b308amero. BmopudHoe HarnpsxeHue uamepsiom
Ha 8b1800ax Ueru 80/TLMmMempOoM, peaucmpupyou,um cpedHee apuchMemuyecKoe sHaq4eHue, ecnu creyuanbHo
He ycmaHoerieHo Oelicmesyroujee (cpedHee keadpamudeckoe) 3HadyeHue (cm. 8.1).

13 HanpshkeHne KOPOTKOro 3amMbiKaHUA

Ecnu B MapkupoBKe ykazaHO HanpshkeHUe KOpoTKOro 3aMblKaHUsl, TO USMEpeHHOe 3HaYeHUe He JOMk-
HO oTnunyaTbes 6onee yeM Ha 20 % ykazaHHOro 3HaYeHUs.

Coomeemcmeue fposepsiiom UsMepeHUeM HanpshHKeHUs KOpomKo20 3aMbikaHus. [lpu ucribimaHuu
mpaHcgopmamop Haxodumcs rpu memrepamype okpyxatoujeli cpedbi.

14 HarpeB

14.1 O6wwue TpeGoBaHUA

TpaHcdopmaTopbl 1 MX OMOPbI HE [0HKHbLI Ype3MepHO HarpeBaTbCs NPU HOPManbHOW 3KCNyaTaLmK.

Temrniepamypy orpederisiiom 8 yCmaHO8UBLIEMCSI COCMOSIHUU 8 CIIe0YoLUX YCITO8USIX.

UcnbimaHue u uamMepeHusi Mpoeodsim 8 Mecme, 3alUULEHHOM OM CKBO3HSIKa U UMeIoWeM pasMepsl, He
OKasblealolue 8ruUsIHUSI Ha pe3ynbmanmel ucrbimarusi. Ecnu 0ns mpaHcgopmamopa ykazaHO HOMUHaIIbHOe
3HaueHue memriepamypsbi t,, Mo ucrbimaHusi npoeodsm npu memnepamype t, + 5 °C.

Mpumeyanune 1— McnbitaHue Ha HArpeB BbIMOMHAIOT NPY 3HAYEHUM TOMLKO TemnepaTtypbl f,, a He &, .

llepeHocHbIe mpaHcgopMamopbl pasMeujaiom Ha ¢haHepHol oriope, OKpaleHHOU 8 Mamogo-4epHbill
usem. CmauyuoHapHble mpaHcgopmMamopbi MOHMUPYIOM KaK rpu HOpMalibHOU 3Kcrilyamayuu Ha chaHepHol
oriope, oKkpaueHHoll 8 Mamoego-YepHsbil ugem. Oriopa monujuHol rpubnusumesibHo 20 MM UMeem pasmepsl,
npesbiluarouiue pasmepbi Opmo2oHalbHOU rpoekyuu obpa3sya Ha oriopy He MeHee YeM Ha 200 MM.

TpaHcghopMamopbi CO 8CMPOEHHBIMU LUMbIPSIMU 07151 88e0eHUST 8 CMAayUOHapHbIe PO3eMKU UCTbimblea-
tom ¢ po3emkoli CKpbImoll ycmaHO8KU, CMOHMUPOB8aHHOL 8 Kopobe Ha thaHepHOLU oriope, OKpalueHHoU 8 Mamo-
80-YepHbIll Usem, KaK roKa3aHo Ha pucyHke 1.

jumoebie mpaHcgopmamopsb! ucribimbiealom, Kak ornucaHo 8 5.10.
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TpaHcghopmamopbl Co cmeneHbio 3alumsl, omnau4Hot om IP00, ucribimsieaiom & ux 060s104ke.

TpaHcghopmamopbi co cmerneHbio 3auumsl IP00, npuMeHeHUe KOmopbiX HeU38ECMHO, UCTbimbleaom,
Kak onucaHo e 5.13.

MpumMmeyaHune 2— B cnyyae TpaHcdopmaTopoB co cTeneHbto 3awmTel IPO0 n3mepsitoT Temnepatypy onopehl,
HO 3HauYeHwWs, NpMBeaeHHble B Tabnuuax 1 u 3, He y4nTbIBaIoT.

HenocpedcmeeHHo rieped nposedeHueM UucrbimaHus Ha Haspee coeduHeHUs 8 mpaHcgopmMamopax ¢
ebigoBamu 01151 kpenteHuss muna X co crieyualibHoO nod2omoesieHHbIM WHYPOM U kpenneHusimu muna Y u
muna Z 0oixHbl bbimb riodsepaHymbl HamsixeHuro ¢ ycunuem 5 H.

TpaHcgopmamopsb! numarim HOMUHanbHbIM HanpsHKeHUeM MUMaHUs U HagpyXam uMnedaHcoMm,
obecriequgaroujUM HOMUHaNbHYH 8bIXOOHYI0 MOWHOCMb PU HOMUHAaIIbHOM 8 MOPUYHOM HalpsKeHuU, a
01151 NepeMeHH020 moKa — U C HOMUHaTbHbIM KO3¢hhulueHmoM MouyHocmu. 3HadeHue 8mopu4HO20 moka
uamepsiiom rpu GoCMUXeHUU yemaHo8U8We20Cs COCMOSHUS. 3ameM 3HaJYeHUe HanpsxxeHUs nuUmaHus rnosbi-
waiom Ha 10 %, a 3Ha4eHUEe 8MOPUYHOZ0 MOKa ycmaHasiugaom Ha yposHe, U3MEPEHHOM paHee.

BmopuuHbIll mok He u3MeHsiiom 0715 aeéMOHOMHbIX mpaHcgopmMamopoe. [1ocrie 3moz2o HUKaKux usme-
HeHull 8 cxeme He nposodsim. VicrsimaHue nosmopsiiom 6 pexxume Xos10cmozo xoda, eciiu amom pexum bonee
HebrazonpusimHbly.

TpucoeduHeHHbIe MpaHcopMamopbl pabomarom 8 ycrioausix, B03HUKarowWux, koeda npubop unu opy-
2oe obopydoesaHue pabomarom 8 ycriosuUsx HopMasibHoU KCrTyamauyuu, Kak ykazaHo 8 coomeemcmsytowiel
mexHudeckol dokymeHmavyuu. TpaHcghopmMamopb! C HOMUHaIbHBIMU flapamempamu NepeMeHHO20 pexuma
BormkHbI 6bimb UCTbiImaHb! U 3mux rnapamempax 8o A0CMUXEHUsT yCmaHOo8u8Le20Csi COCMOSTHUS.

Temnepamypy obMomok ornpedensirom MemodoM U3MEeHeHUS COTNPOMUBIIEHUS.

MpumevaHnune 3— OguH N3 METOOQOB COCTOUT B U3MEPEHUM OTAEMNBHO HA Kaaon oOMOTKe 1 onpeaeneHun
conpoTneneHus 06MOTOK B KOHUE UCnbITaHNA U3MEepPUTENbHLIM I'IDMGODOM Cpasy e nocne OTKN4eHuA, a 3aTtemM Yepes3
KOPOTKME MPOMEXYTKM BPEMEHU, TakK YyT06bI MOXHO 6bINO NOCTPOUTL rpad)m( U3MEHEHUA CONPOTUBNEHNA BO BPpEMEHU
ansa onpeaeneHns CornpoTUBNEHUA B MOMEHT OTKIIOYEHUS.

3HaueHUue npesbILUeHUsT meMnepamypbl 06MOMKU paccutmsieaiom o ¢hopmyre

R,-R
At =2 (x+t,)- (6, -t,),

20e x = 234,5 dns medu;

X = 225 0551 amoMUuHUs;

At — npesbiwieHuUe memriepamypbl 06MOMKU 8bile t,, maK Ymo MakcumMmarnbHas memriepamypa cocmas-
nssem At + ty;

R, — conpomusneHue 8 Hayarie ucrisimaHusi ripu memrepamype t;;

R, — conpomueieHue 8 KOHUYe ucribimaHusi fipu G0CMUXeHUU yCmaHo8U8LIe20Cs! COCMOSIHUSI;

t, — memnepamypa okpyxxatowjell cpedbl 8 Hadaiie UcrbimaHus;

t,— memnepamypa okpyxarouieli cpedbi 8 KOHUE UCTILIMAaHUS.

B Hayane ucribimaHust 0bMomku OO/TKHbI UMemb meMriepamypy oKpyxaroujell cpedsbl.

Mpu onpedeneHuu memnepamypsi 06MOMOK memrepamypy OKpyxarowel cpedbi USMEPSIIOM Ha Makom
paccmosiHuu om obpa3sua, Ha KOmMOPOM UCKITIOHaemcsi e20 8lusHUe Ha U3MepeHue memnepamypsl. B amoud
moyKe memrepamypa okpyxatowiel cpedsl He oImKHa USMEHSIMbBCS 8 medeHue ucrbimaHus bonee yem Ha 10 °C.
[ns mpaHcgopmamopos f, memrepamypa oOMOMOK fpu ucrbimaHuu pasHa At + t,.

[ns mpaHcghopmamopoe ¢ 6oriee 4eMm 0OHol nepeuyHOU Uit emopuyHoli o6Momkoli usiu ¢ omeem-
8/IEHUSIMU NepaUYHOU U/lU MOPUYHOU 06MOMKU 3a pe3y/ibmam puHUMarom HaubornbLule 3Ha4eHUs1 memrie-
pamyp.

OcmarbHbie memriepamypb! orpedersiom ¢ IoOMOLWbLI mepmMoriap, 8b16paHHbIX U PacronOXEHHbIX MaKuMm
ob6pasom, Ymobbi OHU OKa3bigaiu MUHUMAalILHOE 8ITUSHUE Ha meMrepamypy ucrbimyemol Yyacmu.

Tepmonapel, ucriofnb3yemMbie Ons onpedesieHus meMrepamypb! Ha o8epXHOCMU Ofop, 3aKperisgom Ha
MblIbHOU CMOPOHe HEeBOMbLUUX 3a4epHEHHBIX OUCKO8 U3 Medu usu iamyHu monwuHol 1 Mm u duamempom
15 MM, KOmopble ycmaHagnuearom Ha rno8epxHocms.

Temnepamypy anekmpu4eckol usonsayuu (Kpome afiekmpuyeckol u3onayuu obMomok) onpedesnsirom Ha
r1o8epxHOCMU U30AUUU 8 Mecmax, 20e ee riospexx0eHuUe Moxem rpusecmu K KoHmakmy Mexoy yacmsimu,
Haxo0su,umMucst No0 ONacHbIM HanpspKeHueM, U 00CMyrHbIMU MOKOMPO8OOAW,UMU YacmMSAMU U/U K YMEHb-
weHuro nymel ymeYKu U 3a30p0o8 HUXXe 3Ha4YeHUU, yKa3aHHbIX 8 pasderne 26. Kpome moao, mepmMorapbi O0TK-
HbI 6bIMb PacrionoXeHbl 8 CaMbIX 20PSIHUX MOYKax U30JISIYUOHHO20 Mamepuarna, Ymobbl usbexame 6 0anbHel-
LweM pucka 80CITaMeHEHUS.
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Bo spems ucnibimaHusi memriepamypa He QomkHa rpesbiame 3HaveHUl, rpusederHHbIX 8 mabnuye 1,
koz20a mpaHcghopmamop pabomaem ripu ceoell HOMUHaNILHOU memnepamype oKpyxaroujeli cpednl (25 °C
unu t,). B mex cnydasix, koe0a memriepamypa & 30He UclibimaHus omnauyaemcs om HOMUHanbHol meMmnepa-
mypb! okpyxaroujell cpedbl, 3my pa3Huuy credyem yHumbieams npu NPpUMeHeHUU ripederibHbIX 3Ha4eHUl fo
mabnuye 1 u npu ycmaxosieHuu memriepamypbl ucrsimanusi rno 27.1 u 27.4.

Tabnwnuya1— 3HaueHnss makcuMarbHbIX TEMNEPaTyp Npu HOPManbHON 3KCNNyaTaunm

a)

HaumeHoBaHue vacten Temneparypa, °C

O6MOTKM, ecnu cuctema muaonsaumm (1. €. Kapkacel U nmobble gpyrne U3oNAUMOHHbIE MaTe-
puvansl, HaxogAWMECA B KOHTaKTe ¢ obMoTKkamm):

- knacca AP 100
- knacca EP) 115
- knacca BP) 120
- knacca F?) 140
- knacca HP) 165

- Apyrvx knaccos® —
BHewHre 060n04kn?) (KOTOPbIX MOXHO KOCHYTLCSI CTAHAAPTHBIM MCMbITATENbHLIM Narb-
LieM) CTaLMOHaPHLIX TPaHCHOPMaTOPOB:

- ©3 meTanna 70
- gpyroro matepwvana 80
BHelwHne 060n04ku?) (KOTOPLIX HEBO3MOXHO KOCHYTLCS CTAHAAPTHLIM WUCMbITATENbHBIM

nanbLem) cTauMoHapHbIX TpaHchoOpMaTopoB 85

BHeluHre 06ono4ku?), pykosTKM 1 NoAoBHbIe AeTanu nepeHoCHbIX TPaHCKhOPMaTOpPOB:
- eCnv NPV HOPManbHOW 3KCMnyaTauuMu 3TU 4acTu NOCTOSIHHO AepXaT B pykKe, Hanpumep
ONA pyYHbIX TpaHChOpPMaTOpPOB:

- M3 meTtanna 55
- gpyroro marepuwana 75
- eCIV NpU HOPMAanbHOW 3KCMyaTauum 3TW YacTy AepXaT B PyKe KPaTKOBPEMEHHO:
- U3 mMeTtanna 60
- gpyroro maTtepwana 80
BeiBogbl 4Ns1 BHEWHUX NPOBOAHUKOB U BbIBOAB! BbIKIIOYaTENEn 70
M3onsums BHYTPEHHUX W BHELLHWX NPoBOAoBe):
- U3 pesnHsbl 65
- MONMBMHUNXNopKaa 70
YacTu, pa3spyLueHme KOTOpbIX MOXKET HapyLLMTh 6e30onacHocTb®):
- N3 pesnHbl (KpOMe U30NALMKM NPOBOAOB) 75
- theHonopmanbaernga 105
- kap6amuadopmansgernaa 85
- NPOMUTaHHON Bymarv u TkaHu 85
- NPONUTaHHOrO aepesa 85
- MONUBUHUNXNOpMAA (KpOMe M3onsAuMU NpOBOAOB), NONMCTUpoOna U nogobHoro Tepmo-
nnacTu4eckoro maTtepwana 65
- BNEKTPOU3ONSLMOHHON NaKOTKaHU 75
Onopsbl 85
MeuaTHble NNaThi®), NPONUTAHHLIE:
- heHondopmansgernaom, menamuHpeHondopmansaernaom, heHondpypdyponom 105
- 3MOKCUOHOK CMOION 140

a) Ecnn ncrnonbayloTca ApyrMe maTtepuarsl, OHU He AOMKHbI MoABepraThCsl BO3AEVICTBUIO TeMMepaTyp Bbille
JONYCTUMbIX Ansl 3TUX MaTepuanos.

b) Knaccudmkaums matepuanos cooteeTcteyeT IEC 60085 u IEC 60216; ogHako 3HaueHUs NpUBEAEHbI C yye-
TOM TOFO, YTO MPY 3TUX UCMBITAHWUAX ONPeAensoT cpeaHne 3Ha4YeHUsl TeMNepaTyp, a He 3Ha4YEeHUs1 «ropsaYei TOUKMUY.

©) Ecnn ncnonb3yloTcs Apyrme M3oMsiuMoHHbIe MaTepuansl, KpoMe oroBopeHHbix B IEC 60085 u IEC 60216, To
M30MNALMOHHAs cUCTeMa OOIKHA BblAepXaTb MCMbiTaHue no 14.3.

9 Ecrin kakoi-nmbo KOMNOHEHT SIBMAGTCA YaCTbiO BHELWHEN MOBEPXHOCTW TpaHctopmaTtopa, TeMnepatypa
3TOr0 KOMMOHEHTa He JOMKHA ObiTh Bbille 3HA4YEeHWs, YCTAHOBMEHHOIO As COOTBETCTBYIOWErO BHELUHEN OBONOYKNU.

€) Tunbl PE3MHOBON 1 MOMUBMHUAXIOPUAHON M3onauMK npuseaeHsl B IEC 60245 1 IEC 60227 cooTBeTCTBEHHO.
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Tarcke O0ImKHO Bbimb USMEDEHO NPesbILeHUe memrepamypbl Ha Ha2pesaloWUXcsl AeMeHmax 3auUmHbIX
ycmpodicme, MpUKacarouUXCsl K U30NTAUUOHHbLIM Mamepuarnam.

Cpasy riocrie 0aHHO20 ucribimaHus obpasel] domKeH ebldepxxame UCbimaHue Ha 3lIeKmpuYecKyio rnpoy-
Hocmb 8 coomeemcemeuu ¢ 18.3 ucrnibimamernbHbIM HanpskeHueM, ykasaHHbIM 8 mabruue 8a, rnpuyeM ucribima-
meJibHOe HalpspKeHUe rpuknadbleaom morbKo Mexdy nepeuyHol U eMOPUYHOU yernsiMu.

Bo epems1 u riociie ucrbimaHus anekmpudyeckue coeduHeHus1 He Oo/mkHbI bbimb ocriabneHsi, mymu ymey-
KU U 3a30pbl He OO/DKHbI yMEeHbLWambCs HUXe 3Ha4eHull, yKa3aHHbIX 8 pa3derle 26, 2epmemu3supyrouuli Komria-
YHO He JOImKeH 8bimeKamb, a ycmpolicmea 3alumsl om riepezpy30K He 00IDKHbI cpabambieame.

14.2 NMpumeHeHue 14.1 n 14.3 B COOTBETCTBUU C CUCTEMOMN U3ONALUMN

K o6MoTKam npuMeHsiioT cnegytowme TpebosaHus.

14.2.1 Ecnu uszomosumeriieM yKka3aH KIiacc UConb3yeMol cucmeMbl U30ITsuuU, mo UsMepeHHas mem-
rnepamypa obMomKu He OOIDKHa fpesbiuiame COOMeememeyrowe20 3Ha4yeHus!, npusedeHHo20 e mabnuye 1
(c y4yemom 3HayeHust memrepamypsi t,, €Crii OHO yKa3aHo).

14.2.2 Ecnu uszomosumerieM He yKa3aH KIlacc UCrofb3yemol cucmeMsb! U30IIAUUU, Mo USMEpeHHas mem-
nepamypa He G0ImKHa rpesbiliamp 3Ha4eHus, npusedeHHo2o 8 mabruuye 1 0nst Mamepuara usonayuu knacca A
(¢ y4yemom 3HayeHus1 meMmrepamyps! t,, €C/iU OHO yKa3aHo).

14.2.3 Ecnu useomoesumerieM He yKa3aH Knacc Ucrosib3yemMoll cucmeMbl U30NA4uU, a USMEpeHHass mem-
riepamypa ripesbituaem coomeemcmasytouwjee 3Ha4yeHue, npusedeHHoe e mabiuye 1 0na Mmamepuaria uzonayuu
Kracca A (c ydemoM 3HadeHUs1 memMriepamypsl t,, €CAU OHO yKa3aHo), mo Yacmu mpaHcghopmamopa, Haxoos-
wuecs nod HanpspkeHueM (cepdeyHuK U 06MomKku), nodeepaarom ucrnibimaruto o 14.3. Temnepamypy eHympu
Kamepbl meriia ebibuparom cozafiacHo mabnuye 2 ¢ yyemom 3HadeHus memrepamypesi t,. pu amom e mabnu-
ue 2 sbibupatom crnedyioujee, boree 8bICOKOE 3Ha4YEHUE, memriepamypbi OMHOCUMESTbHO paccyumaHHoU mem-
rnepamypeai.

14.3 UcnbiTaHue Ha YyCKOpeHHoe cTapeHue He3asBneHHbIX KNnaccoB CUCTEM U3ONALUN

Yacmu mpaHcghopmamopa, Haxodsujuecs Moo HanpsxeHUeM (cepOedHUK U obMomku), ecriu mpeby-
emcsicm. 14.1, 19.12.3 u 26.3, nodsepzatom criedyroueMy UCfbIMaHUK Ha cmapeHue, Kaxobili UUKT Komopoeo
8K/IrO4aem ucrbimaHue Ha Hagpes, subpauyuro u sosdeticmesue enazu. IamepeHus rpoeodsm o 14.3.4.

YHuero obpasios esibuparom coanacHo 5.2. 3mu obpa3supi nodsepaarom 0ecsimu ucribimamesibHbIM UUKITaM.

14.3.1 UcnbiTaHWe Ha HarpeB

B 3asucumocmu om muna cucmemb! U30Asiyuu 0bpasuybi 8bIGEPXUBAIOM 8 KaMepe merina rpu coyemaHuu
8peMeHU U memriepamypbl, peKkoMeHOo8aHHbIX uszomosumerieM, 8 coomeemcmeuu ¢ mabnuyed 2. Bce Oe-
CAMb YUKIT08 8birOJTHSIFOM r1puU OOHOM U MOM e coYemaHuu.

Temniepamypa 8 kaMepe merisia 00KHa noddepxusamscsi ¢ moYHocmeio + 3 °C.

Tabnwuuya?2— Temneparypa u BpeMsl OOHOTO UCMbITATENBHOIO LUMKNA (B CyTKax)

MpofoMKUTENBHOCTL UCTBITAHWUA ANA

TeMI'IepaTypa ueneitadus, °C TeMnepaTypHbIX KNaccoB CUCTEM U30ONALUMK, CYT

100 °C

150°C

120°C

140°C

165°C

220
210
200
190
180
170
160
150
140
130
120

~ &

~ B

-
NS

4
7
14

CooTBeTCTBYIOWAA Knaccuukaums
msonaumm no IEC 60085 u IEC 60216

A

E

B

H

nepea NpoBeAeHNEM UCTIbITAHNS Ha BO3AEACTBME BI/I6paLLVIM.
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14.3.2 UcnbiTaHMe Ha Bo3aecTBUe BUGpaLumn

Obpasyb! ¢ NOMOWbto peMHell, 0rosicbigarolix 060I0YKY, 3aKpernisiom Ha subpocmeHde, KaK yKasaHo
8 IEC 60068-2-6, 8 HopMallbHOM 3KCr/TyamalUUuOHHOM [10J/1I0KeHuUU. HanpasneHue subpalyuu eepmukansHoe U
ycrosusi ucrisimaHusi crnedyroujue:

- MpodormkumensHocme ucrsimarusi — 30 MUH;

- amrnumyda — 0,35 mm;

- OuanasoH yacmom — 10—55—10 Iy,

- CKOpPOCMb U3MEHEHUS Yacmombl — fpubnusumerbHO 00Ha OKmaesa 8 MUHymy.

14.3.3 UcnbiTaHWe Ha Bo3geACcTBUE BNaru

Obpasuybi 8 meyeHue 2 cym (48 4) nodsepaaiom sosdelicmauio enaau coanacHo 17.2.

14.3.4 UamepeHuns

Bce criedyroujue usmMepeHus U UcrbimaHus ebifoiHsaom 00 YuKIia U rocrie Kaxo0020 osIHo20 YuKna:

- 8XOOHOU MOK X010CcMo20 x00a Uflu €20 OMUYECKasi cocmaensiiouasl.

Bxo0HoU mok xorocmozo xoda Ui e2o oMu4eckasi cocmaeiisirolyasi moka He Qo/KHbI npesbitiame boee
uem Ha 30 % coomeememeyowux 3Ha4eHul, MOMTyYeHHbIX pU Ha4YaIbHOM U3MepeHuU;

- cornpomuerieHue u3onsyuu, usMepeHHoe rno 18.1u 18.2;

- ucrisimaHue anekmpudeckoli npodYHocmu usonauyuu no 18.3 u 18.4. Mpu amom 3HadeHuUs ucrbimamerisb-
HbIX HanpspkeHul cHuxXarom 00 35 % ykasaHHbIX 3Ha4yeHul, a epeMs ucrbimaHus yeenu4yusarom edsoe;

- credyroujee ucribimaHue npoeodsim moribKko 0151 mpaHchopMamopoe ¢ HOMUHabHol Yacmomoli
numanus 50 unu 60 I'y. MNocne ucnsimanus ariekKmpudYecKoll IPOYHOCMU O0HY NepeuvHYIo uenb numarom 8
meyeHue 5 MUH HarnpsikeHUeM, pasHbIM He MeHee 1,2 HOMUHaNbHO20 HanpsHKeHUs nuMaHus rpu yo8oeHHoU
HOoMuHanbHol Yyacmome numanus. [lpu asmom mpaHcgopmamop He Hagpyxarom. Bo epems ucribimaHus
MHO020rpo80dHbIE 0BMOMKU, MpU UX Hanu4uu, coeduHsiiom rocrnedoeamensHo. Moxem bbimb UCMONb3068aHa
boriee 8bicoKast UCbimamerbHas yacmoma, Yem yO8oeHHas yacmoma numaHus; fpu 3mom rpodosiKumerns-
HOCMb MOOKITHOHEHUS 8 MUHymax doimkHa bbimb pasHa decsimukpamHol HOMUHaIbHOU Yacmome nuUMaHus,
OefleHHOU Ha ucrbimamesibHyI 4acmomy, HO He MEHee 2 MUH.

Bo epems amozo ucnsimaHusi He 0rmkHO bbimb npobos usonayuu mexdy sumkamu obMomKku, Mexoy
nepeuYHbLIMU U 8MOPUYHbIMU UensMU, MeX0y pacriofioKeHHbIMU pSOOM nepeuyvHbIMU UflU 6 MOPUYHLIMU
uensiMu unu mexoy obmomkamu U j1iobkIM MOKOMpPo8odUUM CEPOEYHUKOM.

Ecnu nocne okoH4YaHUs ecex decssmu Uukiioe oduH umnu 6ornee obpa3loe ebIlUu U3 cmposi, mo GaHHbIl
mpaHcghopMamop cyumarom He 8bi0epkasLiUuM UCTbimaHUe Ha yCKOPEHHOEe cmapeHue.

15 KopoTkoe 3ambikaHue U 3awmTa OT NeperpyskKu

15.1 O6wume Tpe6GoBaHUsA

TpaHcdopMaTopbl JoMKHLI 0OCTaBaTLCA 6e30MacHbIMM MPU KOPOTKOM 3aMbIKaHWW UNW Neperpyske, KoTo-
pble MOTYT BO3HUKHYTb NPWY HOPManbHOW aKCnyaTaLuu.

Coomesemcmeue rposepsiiom 0CMOMPOM U CcriedyoWuMy UCTbIMaHUsIMU, KOMOophIe rpoeodsim cpa3y Xe
rocrie ucrnsimarus rio 14.1, npu motl xe memriepamype okpyxarowiel cpedbl, He MEHSIS MONTOKEHUs mpaHc-
chopmamopa, rpu HanpsikeHuu, pasHoMm 1,1 HoMuHanbHO20 HanpspKeHUs1 NuManus, a 07151 mpaHcgopma-
mopos, ycr108HO cMOIKUX K KOPOMKOMY 3aMbikaHUH0, 11106biM HarnpsixkeHuem om 0,94 do 1,1 HoMuHanbHo-
20 HanpspKeHUs1 TUMaHusi:

- 0515 mpaHchopMmamopos, 6e3ycr108HO CMOUKUX K KOPOMKOMY 3aMbIKaHUFO, — LCTIbIMaHUsiMu 1o 15.2;

- 0119 mpaHcghopMamopoe, yCII08HO CMOUKUX K KOPOMKOMY 3aMbIKaHUI, — UCrbimaHusmMu ro 15.3;

- 0111 mpaHcgopMamopos, He cMoUKUX K KOPOMKOMY 3aMbIKaHUr, — UCrbimaHusimu no 15.4;

- 0519 6e30nacHbIX NpU rnospexxe0eHuU mpaHcghopMamopos — UcbImaHusMu o 15.5;

- 0111 mpaHchopMamopoe ¢ ebinpsmMumenem — ucrneimarusmu rno 15.2 unu 15.3, komopsbie npogodsim
08ax0bi: repsbill pa3s rpu KOPOMKOM 3aMbIKaHUU Ha 8X00e 8bINpsMUMEensi U 8mopol pa3s rpu KOPOMKOM 3aMbi-
KaHUU Ha 8bIX00e 8biNpsmMumernts;

- Onst mpaHcghopmamopoe ¢ 6oriee Yem o0Hol emopuyHoll obmomkoll unu co emopu4Holi obmom-
Kol c omeemeJieHUsIMU NPpUHUMarom 80 8HUMaHue HaubonbLuylo memnepamypy. B nepeom criyyae ece obmom-
KU, Komopble rpedHasHaqeHb! 01151 0OHOBPEMEHHOU Haspy3KU, Haspyxarm Ha HOMUHaIbHYI0 8bIXOOHYIO MOUY-
Hocmb U 3ameM co30arom 8 8bibpaHHOU e MOpUYHOU 06MOMKe KOPOMKOe 3aMbIKaHue.

Ans ucnibimanudi rno 15.2—15.4 memnepamypbi He OOIKHbI Mpesbiuiames 3Ha4eHUl, yka3aHHbIX 8 mabiiu-
ue 3, koeda mpaHcopmamop pabomaem rpu e20 HOMUHanbHOU memnepamype okpyxarouwiel cpedbi
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(25 °C wnn ta). B Tex cny4yasix, korga TemnepaTypa B 30HE WUCMbITaHUA OT/IMYAeTCA OT HOMUHAbHOIA
TemnepaTypbl oKpyxawuieil cpegsbl, 3TYpasHuLY cneflyeT yunThiBaThb Npu BbibOpe NpeaesbHbIX 3Have-
HWUin no Tabnuye 3.

Ta6nuuya 3— MakcuMasbHble 3HAYeHUst TemnepaTypbl B YC/I0BUSIX KOPOTKOTO 3aMblkaHUs W Neperpysku

MakcumanibHas Temneparypa, °C
Knacc vn3onaumoHHoro Matepuana

A E B F H

BesycnoBHas 3awuta obmoTku, cm. 15.2 150 165 175 190 210
3awuta 06MOTKM C NMOMOLLBI0 3alMTHOrO YCTpOicTBa:
a) 15.3.2—15.34
- B TeueHne Tpebyemoro BpeMeHn unun BpemeHn T no Tta6nuvue 4a) 200 215 225 240 260
b) 15.3.1
- BO BpeMs MepBOro yaca, MakcumasnbHoe 3HayeHue 200 215 225 240 260
- nocsie nNepBoro yaca, MakcuMasibHOe 3HayeHue 175 190 200 215 235
- nocne nepBoro vaca, cpegHee apudMeTnyeckoe 3HayeHueD 150 165 175 190 210
c) 15.35 175 190 200 215 235
BHelwHne 060/104kM (KOTOPbIX MOXHO KOCHYTbCS CTaHAapTHbIM WChblTaTesb-

HbIM NasibLem) 105
Pe3nHoBas m3onauua o6MOTKK 85
MonuBuHUNXNOpPUAHasA un30nsauUMa  0OMOTKM 85
Onopebl (T. . No6as nnowaib Ha NOBEPXHOCTU KIeeHoi dhaHepbl, 3aHUMaB-

Mas TpaHcopMaTopomMm) 105

a) MakcuMasibHOl TemnepaTypoii cuMTaeTcss MakcumasibHasi Temnepartypa, AOCTUIHyTasi BO BpemMs v nocne
UCNbITAHUA BCNEACTBME TEMNIOBON MHEpPUMKU TpaHcdopmaTopa.
b) CpegHee apudpmeTnyeckoe 3Ha4deHve onpenensioT creylowmum o6pasom.

ONns paccmaTpuBaemoro nepuoga WUCMbITaHUS BblYepPUMBAIOT rpauK 3aBUCMMOCTM TemnepaTypbl OT Bpeme-
HW, KOrga nuTaHue TpaHcopmaTopa Nepuoauyecky BKIOYAETCs U BbiklovaeTcs. CpegHee apudmMeTnyeckoe 3Ha-
ueHune Temnepatypbl fA BbluMCAAOT MO hopmyne

fA = (*tax + (r\n)i2,

roe fmex — cpefHee apudmeTnyeckoe 3HaueHuMe MakCUMasbHbIX 3HA4YeHWi Temneparypbi;
fmin — cpegHee apudmMeTMUecKoe 3HaueHMe MUHUMAa/IbHbIX 3HAYeHWin Temnepartypbl.

Bo BpeMmsi UCMbITaHUA T paHcopmaTop He [JO/HKEH BOCMIaMEHSTbCS, BblGpachbiBaTb pacniaB/ieH-
HbIi MeTasN, ucnyckaThb BpefHblii UM BocniaMeHsoLWUiAics ra3 B onacHbIX KOMYecTBax, a TemnepaTypbl He
[IO/IKHbI NPEBbLIWATb 3HAYEeHWii, yKasaHHbIX B Tabnuue 3.

Bo Bpems Mnocse UchblTaHuii TpaHchopmaTop JO/MKEH COOTBETCTBOBATL TpeGoBaHusM pasgena 9.

Mocne ucnbliTaHuii cucTema U3onaUumn, OXNaxaeHHas NpuGAN3NTeNbHO 40 TemnepaTypbl OKpyXatoLlei
cpefpl, Ao/MKHA BbllepXaTb UCMbITaHUe Ha 3NeKTPUYECKYH NPOYHOCTb Mo 18.3.

MpumeuyaHue — lMNepen NpoBeLeHNEM UCNbITAHWUA HA 3N1EKTPUYECKYIO MPOYHOCTb BO3AENCTBME BIAXHOCTU
no 17.2 He npumeHsieTcs.
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15.2 TpaHcdopmaTopbl, 6e3yCNOBHO CTOMKUE K KOPOTKOMY 3aMbIKaHUIO

TpaHcgopmamopsbl, 6e3ycnoeHo cmolikue K KOpomKOMY 3aMbIKaHUIO, UCTbLIMbI8aomM rpu 3aKopo-
YeHHbIX 8MOPUYHbIX 06MOmMKax 0o mex rop, rnoka He 6ydem docmuzHym ycmaHo8UBLLULICS PEXUM.

15.3 TpaHcdopmaTopbl, YCNOBHO CTOMKUE K KOPOTKOMY 3aMblKaHUIO

TpaHcghopmamopbl, yCrIO8HO cmolikue K KOpomKoMy 3aMbIKaHUO, UCIbimbigarom criedyrowum ob-
pasom.

156.3.1 Sakopayusarom ebi600bI 8mopu4Holl 0bMomku. BcmpoeHHoe 3awjumHoe ycmpotcmeo om repe-
epy3Ku GoimkHO cpabomameb paHblUue, 4eM memMriepamypa rnpesbicum 3Ha4eHusl, yka3aHHble 8 mabruye 3, npu
HanpsixeHuu numaxus e rnpederax 0,94—1, 1 HOMUHarIbHO20 HanpPsHKeHUSI MUMaHuUs.

15.3.2 Ecnu 8 ka4ecmee 3alume! UCroNb3ytom rifiaskull rpedoxpaHumeris, coomeemcmeytoujuti IEC 60269-2
unu IEC 60269-3, unu mexHu4ecKu akeusaneHmHblil rnnaskul pedoxpaHumeris, mo mpaHcgopmMamop Hazpy-
Xxarom e medeHue spemeHu T mak, 4mobbi mok 6bi 8 k pas 60/bLUe HOMUHAITbHO20 MOoKa 3aujumHod rnaskou
ecmasku, MapKupogaHHo20 Ha mpaHcgopmamope, 20e k u T umerom 3HaYeHUsl, yKa3aHHble 8 mabnuye 4.
lMpomekatrowjuti Yepes rnnaskul ripedoxpaHumerib MoK O0ImKeH oodepusambCsi IOCMOSIHHLIM 8 MeYeHue Uc-
neimaHus. lnaekas ecmaeka 3aMeHs1emcs 3866HOM C He3Ha4YUMerTbHbIM COTNPoOMUEBIIEHUEM.

Tab6nwunuya 4 — 3uavenna T v k ana nnaBkMx BCTaBOK

3Ha4YeHWn, MapKUPOBaHHBLIE KaK HOMWHANBHBLIA TOK
sawuTHolt nnaskoii Bctaskn I, Ans gG, A T4 k
Liow < 4 1 2,1
4 <l < 16 1 1,9
16 < Loy < 63 1 1,6
63 < Lion <160 2 1,6
160 < Lo <200 3 1,6

Mpnumevanune 1 — Ana unnuugpuyecknx npegoxpanutenen gG tmna B (IEC 60269-3), ncnonssyembix
HeKBanuMUUMPOBaHHLIM NEPCOHANoOM, U Ansa NpeaoxpaHuTenen ¢ NnaBkMMKU BCTaBkammn Ans pe3bboBbiX coeaunHe-
Hun (IEC 60269-2), ncnonb3yembix ynonHOMOYEHHbIM KBanUUUMPOBAHHbIM NEpPCoHanoM, 3Hadenne k paBHo 1,6
ana L, <16 A.

Mpumevanue 2 — Ons npegoxpanutenen tuna D (IEC 60269-3), ncnons3yembix HekBanuuLumpoBaH-
HbIM NepcoHarnoM, Ha HOMMHanbHLIN ToK 16 A 3HaqeHune k paBHo 1,9.

15.3.3 Ecnu 8 kadecmee 3auumei UCOb3yHom MUHUamiopHble riaskue npedoxpaHumenu ro IEC 60127
Usu ariekmpuyecKue rniaskue 8cmaeku Hoxxegoeo murna 0n1s asmompaxcrnopma o 1ISO 8820, unu mexHuvecku
3KeusarnieHmMHbIl riaskud npedoxpaHumersis, mo mpaHcghopmMamop Hazpyxarom 8 mevyeHue repuoda speMeHU,
coomeemcemeyrouje2o Haubosbuiemy ripeddy2080My 8PEMEHU, MOKOM, yKa3aHHbIM 8 COOM8emMCcmeyoueM cmaH-
Oapme. Npomekarowjull Yepes riaskuli npedoxpaHumerlb MoK 0ormkeH rnod0epKueamesCsi MIOCMOSIHHbIM 8 me4ve-
Hue ucribimaHrusi. [naeKkasi ecmaeka 3aMeHsIemcsi 386eHOM C HE3Ha4YUMe lbHbIM COMPOMUBIIEHUEM.

MpumeyaHUne— TexHNYECKN SKBMBANEHTHbIN NNAaBKUIK NpeaoXpaHnuTenb — 3TO NPeaoxXpaHuTenb C NMiaBKon
BCTaBKOW, MMEIOLLIEN BPEMSA-TOKOBbIE XapaKTEepPUCTUKW, aHanorvyHble O4HOMY W3 TUMNOB, yka3aHHbix B IEC 60127 unm
B ISO 8820.

Ecnu mpaHcgopmamop 3awjuiieH MUHUaMIOPHbLIM ri1askum rpedoxpaHumerieM, coomeemcmasyrouum
IEC 60127, mo 0omKHbi bbime rpogedeHbl OOMONHUME bHbIE UCMbIMaHUsl Ha repeapy3Ky MOKOM, pasHbIM
1,5 HOMUHaIbHO20 MOKa rnagko2o rpedoxpaHumerns npu ycmaHo8UsLIEMCS PEXUME.

15.3.4 Ecnu 8 ka4ecmee 3awjumel UCIOTb3Y0M asmomMamuyecKuli 8bikirodameris, coomeemcemeayouull
IEC 60898, unu mexHu4ecKu sKkeusaneHmHbill asmomMamuyeckull ebikiodamers, mo mpaHcghopmMamop Hazpy-
XKarom 8 medeHue speMeHu, ykasaHHozo 8 IEC 60898, mokom, pasHbiM 1,45 HOMUHaIbHO20 MoOKa asmomamu-
YecKo20 8bikroYamerns. Tok 4epe3 asmomMamuyvecKull ebikrodamesis O0IKeH noddep:kueamasCsi TOCMOSIHHbIM
8 meyeHue ucrbimaHusi. Aemomamudeckutl 8bIKITIoHamersib 3aMeHSIeMCcsi 38EHOM C HE3Ha4YUMeslbHbIM COrpo-
muesieHuem.

15.3.5 Ecnu 3aujuma obecnieyusaemcsi:

- ycmpolcmeoM 3aliumbi 0m riepeapy30K UHbIM, 4YeM riaskull ripedoxpaHumerns o 1EC 60127 unu
IEC 60269, unu asmoMamu4eCcKuM 8bIKiTrodamernem umiu

- npedHaMepeHHO 0c1abneHHOU Yacmabio,
mpancgopmMamop Haspyxarom mokom, pasHbiM 0,95 caMo20 mMarioeo 3Ha4eHUsI MOKa, 8bi3bigaroue2o cpaba-
meigaHue amoa2o ycmpoticmea, 00 oCmUXXeHUs1 ycmaHosusLie20csi cocmosiHusi. Cambili Maribill MoK, 8bi3bl-

31



MOCTIEC 61558-1—2012

saroujuli cpabamseisarue 3allyUumHo20 ycmpoticmea, npedsapumersHo orpedernsom Ha Haq4arbHOM amarie pa-
6omsl mpaHcghopmamopa ripu 100 % HoOMUHanbHOU 8bIXOOHOU MOWHOCMU, @ 3ameM 8MOopUYHBIL MoK
rocmeneHHo ysenuyusaom cmyneHsiMu o 2 % (nocne kaxool cmyneHu mpaHcgopmamop dosrkeH docmudb
ycmaHosusLez20cs1 COCMOsIHUSI) 00 cpabambl8aHus 3aljumHoe0 yecmpoticmea.

Ecnu e kayecmee 3awjumHoeo ycmpolicmea ucrons3yrom rnpedHaMepeHHO oc1abrieHHyr Yyacme, mo
npedbiCylyee ucnsimaHue nosmopsitom Ha 08yx Ho8bix obpasuax. Bo epeMs ucrbimaHusi Ha nepeom obpaste
ocniabrieHHas Yacmb 0oixHa cpabameieamb MaKuM e 06pa3oM U 8 MaKoM Xe Mecme, KaK U 8 npedbidyuem
ucrisimaHuu. Bo epems ucriimaHusi Ha 8mopom obpasue memrepamypa He GOMKHa rnpesbiiame 3Ha4yeHU U,
yKa3aHHbIX 8 mabrniuye 3, ripu ycmaHo8usWweMCcsi COCMOsiHUU.

15.4 TpaHccpopmaTophl, He CTOMKUE K KOPOTKOMY 3aMbIKaHUIO

TpaHcgopmamopbl, He cmolikue K KOPOMKOMYy 3aMbIKaHUIO, UCMbIMbI8alom, Kak ykasaHo 8 15.3, ¢
Heob6X00UMBIM 3aLUUMHBIM yCMpOoUCMaOM, yKa3aHHbIM U320moeumerieM, yCmaHO8/IeHHbIM 8 COOMBEeMmcmeayio-
Wyo nepeuyHyIo Uil MOPUYHYIO Uenb.

lMpucoeduHeHHbie mMpaHcghopMamopsl, He cmolikue K KOPOMKOMY 3aMbIKaHUFO, UCIbIMbI8alom &
caMbix HeBIa2omnpuUsimMHbIX YCII08UsIX HOpMasibHOU IKCryamayuu ¢ HeoBX0OUMbIM 3aLUMHBIM YCmpolicmeom,
YKa3aHHbLIM U320mosumenem, U yCmaHO8IIEHHbIM 8 MepeUYHYo U MOPUYHYIO0 Uerb 8 CaMbix Hebrazonpu-
SIMHbIX peXuMax Hazpy3ku A1 060pydoeaHusi uilu yenu, 071l KomopbIX CIPOEKMUPO8aH 3mom mpaHcghopma-
mop. [pumepsi He6NAaZoMPUSIMHBIX PEXUMO8 HAa2Py3KU: HEMNPEPbLIBHAST, KPaMmKOo8PeMeHHas! UITU Mo8MOopHO-Kpam-
KospemeHHas paboma.

15.5 BesonacHble npu noBpexaeHUn TpaHcchdopmaTopbl

15.5.1 Tpu gononHuTenbHbLIX 0bpasLa NCNoMb3YHT TOMLKO ANS CeayHLLEro UCTIbITAHWS.

Korga BO Bpemsi 3TOro McnbiTaHUsl TpaHcdpopMaTop BLIXOAUT U3 CTPOsi, TO NepBUYHAs Lenb OOMkHa
GbITb pasopBaHa.

KaxO0bili us mpex obpasyos ycmaHaenusarom Kak rnpu HopMaribHoU 3Kcriryamauyuu Ha ¢paHepHol oriope
monujuHoli 20 MM, OKpalueHHoU 8 Mamoego-4epHbIl usem, U rodsepaaiom Hazpesy 8 coomeememeuu ¢ 14.2 do
docmuxeHus ycmarosusuieticss memriepamypbl. 3ameM Kax0bil mpaHcgpopmamop pabomaem rpu Hanpsixe-
Huu, pasHoM 1,1 HOMUHaILHO20 HanpsHkeHUs Numaxusi. BmopuyHyio o6Momky, 8 komopod rnpu ucrbima-
Huu ro 14.2 6bina camasi 8bicoKas memriepamypa, rnepeoHayasibHO HazpyXarom MmoKoM, pasHseiM 1,5 HoMu-
HanbHO20 8MOPUYHO20 MOKa (UJTU, €C/IU 3MO HEB03MOXHO, MaKCUMAalIbHO 803MOXHbIM 3Ha4YEHUEM 8mopuY-
HO20 mokKa), 00 oCMUXXeHUSsT yCmaHOo8U8LWe20Ccs1 COCMOSIHUA UnNu roka mpaHcgopmamop He 8bitidem u3 cmposi
(8 3@sucuMocmu om moeo, 4mo fnpousotidem paHblue).

Ecnu mpaHncghopmamop sbiwiesi uz cmposi, mo oH o/mKeH coomeemcecmeosamb 80 8peMs U rociie
ucrbimaHusi KpumepusiM, U3oxxeHHbIM 8 15.5.2.

Ecnu mpaHcgopmamop ocmarncs pabomocriocobHbiM, mo ommedarom epemMsi QOCMUXEHUS YCmaHo-
8UBLLIE20CST COCMOSIHUS U 3aImeM 3aKopadusaiom ebibpaHHyo emopuyHyro obmMomky. VicribimaHue rpodosixa-
tom 0o mex rop, rnoka mpaHcgopmamop He ebilidem us cmpos. Kaxobili obpasey, domkeH nodeepaamescs
amoll Yyacmu ucribimaHusi, nokKa oH He 8bilidem u3 cmposi 3a 8peMsl, He ripesbiuiaroujee Heobxodumoe 0 doc-
MUXeHUs1 ycmaH0o8u8LLEe20Cs1 COCMOSIHUSA, HO He boriee 5 4.

Tpancgopmamop, ebitedwull us cmpos, GormkeH bbimb 6e3onaceH, a 60 8peMs1 U rocne ucnsimanul
doJKeH coomeememeosamb Kpumepusm, rnpusederHbiM e 15.5.2.

15.5.2 B nmoboi momeHm ucrnisimaruti rno 15.5.1:

- memriepamypa moboll yacmu o60os104Kku mpaHcghopmamopa, K Kormopot MOXHO NPUKOCHYMbCS cmaH-
GapmHbIM UCTbIMamerlbHbIM rianbyem, He doimkHa beimb 6onee 175 °C;

- memrepamypa ¢ghaHepHol ornopsi Huede He dormkHa beimsb boriee 125 °C;

- mpaHcgopmMamophbl He O0IKHbI UCYCKamb 020Hb, 8bibpackieams paciiiiasiieHHbIl Mamepuarl, packa-
JIEHHbIE YacmuUb! WU 20psiLLUE Karnsu U3osyUoHHO20 Mamepuarna.

TMocne ucnbimatuti no 15.5.1 u nocne oxnaxoeHusi 00 meMriepamypb! OKpyxatoujeli cpedbl:

- mpaHcghopmamopbi 00KHbI 8bidepKamp UCTbimaHue Ha 3MeKmpUYecKyio NPoYHOCMb U30sIyuU npu
ucrbimameslbHOM HanpsikeHuu, paeHom 35 % ykasaHHozo 8 pa3derne 18 8 mabnuye 8b. crisimaHue rpogodam
mex0Oy nepsuyHol obMomkoll u kopriycoM 0r1s1 scex sudoe mpaHcgopmMamopoe U, KpoMe moz2o, Mexoy
nepeuyHoli U emopuy4Holi o6Momkamu 0715 6ezonacHbIX pa3zdenumensHbiX mpaHcgopmamopos, pa3de-
numensHbIX MpaHcgopmMamopos U omaoesnsouux mpaHcgopmamopos;

- 0605104KU, 1IPU UX HaMuYuU, He QO/MKHbI UMemb omeepcmull, O0MyCcKaroUUX 803MOXKHOCME MPUKOCHOGe-
HUST cmaHOapmMHbIM UCTbIMame ibHbIM NanbuyeM (PUCYHOK 2) K YacmsiM, HaXo0sWUMCS 1100 oracHbIM Hanpsi-
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JKeHueM. B criyyae COMHEHUS KOHMaKm ¢ YacmsiMu, Haxo8auumMucs nod onacHbIM HanpsKeHueM, orpede-
JIS10M C TOMOLWbI0 37TEKMPUYECKO20 KOHMaKMHo20 UHOUKamopa C HarnpsixeHueM He MeHee 40 B.

Ecnu mpaHcghopmamop He coomeemcmayem mo6oMy mpebosaHuio HacmosiLeao MyHKma, mo mpaHc-
hopmamop cyLmarom He COOMeemCcmayLUM NPUBedEHHOMY 8blle UCTLIMAaHUIO.

16 MexaHn4yeckas NPoOYHOCTb

16.1 O6wme Tpe6oBaHUsA

TpaHcdopmaTopbl 40KHBI UMETE 4OCTATOYHYHO MEXAHUYECKYHO NPOYHOCTL U AOSMKHbBI BbITh CKOHCTPYU-
poBaHbl Tak, 4TobbI BblAepK1BaTh HebpexxHoe obpalleHne, KOTOPoe BOSMOXHO NPpY HOPMasibHOW akecnyaTaLumm.

Coomeemcmeue ripogepsiom ucrsimanusimu o 16.2 0nsi cmayuoHapHbIX mpaHcghopMamopoe U Lic-
neimanuamu rno 16.2—16.4, ecriu npumeHuUMo, 01151 nepeHoCHbIX mpaHcghopMamopos.

lNocne ucnibimaHul mpaHcgopmMamopbl He OOIKHbI UMemb riospexxoeHull 8 npedenax mpebosaHull Ha-
cmosweao cmaHOapma. Tak, Yyacmu, Haxodsiujuecs Moo onacHbIM HanpsixeHUeM, He G0mKHbI cmamb doc-
mynHbIMU fpU UCTibIMmaHuu, oriucaHHoM 8 9.1.2. Mzonupyroujue rnepeaopodKku He OOIKHEI BbImb 1o8pex0eHsl, a
PYKOSIMKU, pbli4aau, KHOMKU U m. 1. He O0JTKHbI repemMelamscsi Ha C80UX OCSIX.

MpumevyaHune 1 — lNoBpexaeHne AEKOPATUBHBIX MOKPbLITUIA, HeGONbLUKE BMATUHBI, HE MPMBOASLLME K YMEHb-
WEHWIO NyTeN YTeYKM UNK 3a30POB HUXE 3HAYEHWI, ykasaHHbIX B pasgene 26, u Hebonblume ckombl, He OkaablBalouue
He6naronpv|;|THoro BITUAHNA HA YPOBEHb 3allUTbl OT NOPaKeHUA INeKTpUu4eckuM TOKOM unu OT Bnarv, BO BHUMaHWE He
NPUHUMAKTCA.

Mpumevanune 2 — TpewuHbl, HEBUANMbBIE HEBOOPY>XEHHBIM [NA30M UINU € KOppeKkuuen 3pexuns, Ho 6e3 yee-
Nnn4eHnd, N TpelyHbl Ha NOBEPXHOCTU NPeCCOBaHHbIX ,quaneﬁ C apMNpPOBaHHBIM BOJTIOKHOM U aHaNoOrn4HbIX matepuva-
NOB TaKXKe HE y4UTbIBalOT.

Kpome moeo, ripu ucribimaruu o 16.4 He ydumbigarom ucKpuseneHue wmsbipeli 8UNTOK 80 8PEMS UCTIbIMAHUS.
16.2 CtaumoHapHble TpaHchopMaTopbl

TpaHcgopmMamop C ycmaHOBIEeHHbIMU KPbILUKaMU U roO00BHbBIMU 4acCmamMU KeCmKO 3aKpennsom Ha
meepdoli orope U 10 HaPYKHbLIM YacmaM, 3auuLarowum Yacmu, Haxoosujuecst Moo onacHbIM Hanpsxe-
HUeM, MPpYXUHHbIM yOapHbiM MosiomkoM, coomeememeyrowum IEC 60068-2-75 (ucribimanue Eh), ¢ aHepauel
(0,5 £ 0,05) [ HaHOocAmM o mpu ydapa 8 KaxOylo MOYKY, UMeIOWYIo CaMyro HU3KYIO IPOYHOCMb, 8KITHoYast
PYKOSIMKU, pbibaau, KHOMKU 8KITFOYEHUS U M. 1., puknadbieas 6oek Mos1IomkKa nepreHOUKY IsIpHO NMoB8epXHOCMU.
lMeped HaHeceHueM ydapos huKcupyrolue 8UHMbLI OCHOBaHUU U KpbIWEK 3amsausaiom spaujalolliuM MOMEH-
mow, pasHbiM 2/3 MOMeHma, yka3zaHHo20 8 mabnuue 11.

Ecnu 803HUKIIU COMHEHUS1 OMHOCUMEIbHO Moeo, Ymo riosisfieHue deghbexma obycriosiieHo paHee HaHeCeH-
HbIMU yOapamu, mo amom degbekm He y4yumsigatom, a UcribimaHue 1oemopsirom Ha HoeoM obpa3aue, 1o Komopo-
My HaHocam mpu ydapa 8 mo mecmo, 20e 803HUK dechekm; Hoabill obpa3el, OoITKeH ebidepxamb 3Mo ucnbima-
Hue.

Hacmu mpaHcgopmamopoe co cmeneHbto 3awumsl IP00, HedocmyrnHele, koeda mpaHcgopmamop
8cmpoeH 8 Kakol-Hubydk npubop unu dpyzoe obopydosaHue, UcribimaHuio He rnodeepaatom.

16.3 MepeHocHble TpaHchopmaTopbl (3a UCKNOYeHUEM TpaHcOpPMaTopPOB, CHAGKEHHbIX WTbIPA-
MU ANA BBeAeHUA B CTaLMOHapHble PO3eTKU)

lNepeHocHbIe mpaHcghopMamopbl, 3a UCK/TYeHUEM NepPeHOCHbIX mpaHcghopmMamopos, CHabXeHHbIX
wmbipsiMu Ons esedeHus1 8 CmauyUoHapHbie PO3emKU, U3 HOPMaTbHOZ0 3KCMTyamayUoHHO20 MONIOXeHUS Moo-
sepzarom 100 nadeHusmM ¢ ebicombi 25 MM ¢ yacmomod, He rpesbiiatowell 00Ho naderue 3a 5 ¢, Ha a2nadkyrw
cmarnbHyIo NAuUMy monuwuHol He MeHee 5 MM, TOSTOXKEHHYH Ha MITOCKYH 6EMOHHYI0 Oropy.

Bosicomy usmepsiiom om yacmu obpasya, pacronoxeHHol bruxe K ucrbimamesibHoU nosepxHocmu rpu
rnodeeweHHOM obpa3ste neped e2o nadeHueMm.

Criocob oceobox0eHus1 obpa3sya domkeH obecrnedusams €20 c80600HOe rnadeHue u3 nodeeuieHHozo fnoJo-
JKEHUSI MU MUHUMAaITbHOM OMKITOHEeHUU 8 MOMEeHM 0C8060XOeHUsI.

Ecnu mpaHcgopmamop cHabxxeH 3aKpernieHHbiM(u) 8HewHUM(U) 2ubkum(u) kabenem(amu) unu wHy-
pom(amu), mo ux obpesarom, ocmaenss dnuHol 100 mMm.

16.4 MNMepeHocHble TpaHchopMaTOpbl, CHabkeHHbIe WTLIPSMU ANA BBeAeHUS B CTaLMOHapHble
po3eTku

MepeHocHble TpaHchopMaTopbl, CHAabXEHHbIE WTHIPAMU AN BeAeHUs1 B CTauMoHapHbIe PO3ETKK, A0MK-
Hbl UME€Tb COOTBETCTBYIOLLYIO MEXaHUYEeCKYO MPOYHOCTb.
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Coomeemcemeaue nposepsaom ucrbimaHusmu a)—c). Vicnibimarue a) 8bINoNHAIom Ha mpex obpasuax, Kax-
Obill U3 KOMOpPbIX BoMKeH ebldepxxamp UCMbiImaHus. Yicribimarusi b) u ¢) 8bInonHsoM Ha Ho8oM obpasuye.

a) Mcnsimaxue nposodsam Ha mpex obpa3suax 8o spaujarowiemcsi bapabare coanacHo IEC 60068-2-32.
Ecnu mpanchopmamop cHabxeH 3akpernneHHbIM(U) HapyXHbiM(U) WHypoM(amu), mo ux obpesatom, ocmaenss
onurol 100 mm. Kaxdeili obpaszey, ucrbimbigarom omaoesibHO.

BapabaH spatwjatom ¢ yacmomod 5 06/muH, ymo coomeemcmasyem 10 nadeHusm ucrsimyemozo obpasya
8 MuHymy, obecriequsas 4ucsno nadeHud:

- 50 — dnq obpa3tyos Maccoli He bonee 250 2;

- 25 — 0na obpasuyoe maccoli bonee 250 a.

lMocne ucribimarus obpa3sey He BormKeH uMems riospexoeHull 8 MOHUMaHUU Hacmosweao cmaHdapma,
00Hako He mpebyemcs, Ymobbi OH 6bin PabomocrnoCobHbIM.

Honyckatomes HebornbLuue cKoMbl fpu yCrio8uU, Ymo OHU He Hapyuwiaiom 3awumy om ropaxeHus anekm-
PUYECKUM MOKOM.

Uckpusrnerue wmbipel 8UITOK, roepexoeHue MoKphImusi U HebObLUUE 8MSIMUHBI, KOMOpPble He yMeHblua-
om nymu ymeyku unu 3a3opbl HUXe 3HaYeHul, ykasaHHbIX 8 IEC 60884-1 (nodpasden 27.1), He yuumbigaiom.

b) LLimbipu He BOMKHBI IPOBOPaYUEaMbCS MPU NPUMIOXEHUU K HUM Kpymisiuie2o momeHma 0,4 H-m cHavana
8 0OHOM HanpaeneHuu 8 mevyeHue 1 MUH, a 3amem 8 MPOMUEBOIIONIOKHOM HarpaeieHuU 8 meyeHue 1 MUH.

MpwumeyaHue— [laHHoe ucnbITaHWE He NPOBOASAT, €CMU BPaLLEHUE WTHIPEN He CHWXaeT GeaonacHocTn B
NOHUMaHN HacCTosILWero craHaapTa.

¢) TaHywee ycunue, ykasaHHoe e mabuue 5, npuxiiadbieaiom be3 pbisKkoe 8 meyeHue 1 MUH K KaxooMy
LWMbIPIO 8UJIKU NOOYEPEOHO 8 HarlpaesieHUU ripodoibHOU ocu.

Tanyuee ycunue ripuknadbiealom e kamepe merna npu memrepamype (70 + 2) °C cnycms 1 4 nocne
moeo, Kak ycmpoucmeo 6birio MOMELEHO 8 KaMepy.

Tabnwuya 5— TaHyuwee younve, NpyKIiagbIBAEMOe K LTHIPSIM BUITKA

HomuHanbHbIe napamMmeTpbl BUMKU Yucno noniocos Yennue pasbema, H
o 10 A ekriou., 130/250 B g 40
50
Cebiwe 10 » 16 A » 130/250 B g 50
54
» 10 » 16A  » 440B 3 54
Bonee 3 70

[Npu daHHOM UCTbIMaHUU KOHMaKmel 3alUmHO20 3a3eMITEeHUsT He3a8UCUMO OM UX Yuciia cHUmarom 00HUM
10/IOCOM.

lNocrie okoHYaHUs ucribimaHrusi U 11ocrie moeo, Kak ycmpoticmeo oxiiadumcsi 0 memriepamypbi OKpYKaro-
wetl cpedbl, HU 0OUH WMbIpb He QOIMKeH cMeuambcs 8 Kopryce ycmpolicmaa bornee Yem Ha 1 M.

17 3awuTa OT BPEeAHOro NPOHUKHOBEHUS NbiNK, TBepAbIX NPeaMeTOB U Bnaru

17.1 CteneHu 3awWwmuThl, o6ecneymBaeMble o6onoykamu (kog IP)

O6onou4ka TpaHcdopmaropa gomkHa obecnednBaTb CTENEHb 3aLLMThl OT NPOHUKHOBEHNS MblnW, TBEP-
AbIX NpegMeTOB W Bnarv B COOTBETCTBUM € KNaccudmkaLumei TpaHcgopmaTtopa 1 kogom |IP, ykasaHHbIM B MapKu-
poBKe TpaHcdpopmaTopa, 3a UCKITloYeHeM cTeneHu sawuTsl IP1X, HaHocumoli 1 ucnbITbiBaemoli kak IP0O.

MpumedaHune— PacwndpoBka cnctembl kogos IP npuBeaerna B npunoxerHun Q.

Coomeemcmeue riposepsitom HeobxodUMBIM UCTibimaHueM, ycmaHoeseHHbIM 8 17.1.1, a dns Opyeaux Ko-
008 IP — coomeemcmsyrouwum UcrsimaHueM, ycmarosnieHHeIM 8 IEC 60529.

lMeped ucnbimaHuem Ong emopoll xapakmepucmuveckol yughpbl, 3a UCKITIOYEHUEM cmerieHu 3alju-
mei IPX8, mpaHchopmamop OoikeH 6bimb 8KITIOYEH Ha HOMUHalbHY0 8bIXOOHYH0 MOWHOCMb U 0oeedeH
8o cmabunbHoli paboyell memiepamypbi fpu HOMUHaITEHOM HanpsiKeHUU.

Temnepamypa 800s! 0151 ucribimaHusi dormkHa beims (15 £ 10) °C.
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TpaHcgopmamopbi O0/LKHBI BbIMb ycmaHoeneHb! U MOOKMIOYEHb! KaK rpu HopMasbHoU aKcriyamauyuu
€O 8cmasJieHHol, fpu ee Halu4uu, coomeememayloujeli sUkoll 60 emopu4Holi yenu.
TpaHcghopMamopsbi, 8 KOMOPbIX He fpedycMompeHbl 8 HeWHUL 2ubkuli kabene unu wHyp, cHabxaom
BHELWHUM po8odoM, KaK yKka3aHo 8 pasdeiie 22, ¢ npuMeHeHueM Haubornee Hebiazonpusm+{o2o muria u riorie-
PEYHOZ20 CEHEHUS].
Ucnbimanusino 17.1.1 om A do J 3akpenneHHO20 mpaHcgopmamopa, rnpedHasHa4eHHo20 Or1si MOHmMa-
JKa e20 Kopryca Ha nosepxHocmsb, criedyem nposodume Ha OepessHHOU riiume makux xe sabapumos, Yymo u
rpoeKyuUsi mpaHcgopmamopa, eciil He 02080PEHO UHOe.
TpaHcghopmamopbi ¢ o6on04kol, umerowjel OpeHaxHble omeepcmus 019 CMoka 800bi, O0/TKHbI bbimb
yCMaHo8I1eHb!I C OMKPbIMbIM HUXHUM OPEeHaXHbIM OM8epcmueM, ec/iu UHOe He yKa3aHO 8 UHCMPYKUUU 110 MOH-
maxxy useomosumeris. BeHmunsyuoHHbIe omeepcmus 80 8peMs UCTbIMaHUs 0cCmasiFom OmMKpbIMbIMU.
IMepeHocHble mpaHcgopMamopbl, TOOKITIOYEHHbIE KaK rpu HOpMarbHoU 3Kcrlyamayuu, G0ImKHbI Obims
pacrionioxeHbi 8 Hauboriee Heb1azornpusiMHOM MOJICKEHUU, 803MOXHOM rpU HopMalibHOU 3KCTyamauuu.
CarbHuKosble 88006k, MpU UX HAMUYUU, 3amsi2ugarom Kpymsauwum MOMEHMOM, pasHbiM 2/3 kpymsiuje2o
MOMEHMa, rpuKIadbieaeMoa0 K HUM ripu ucrisimaHuu ro 25.6.
lNocne 3asepuieHus ucrnsimaHul mpaHcgopmamop OomKeH abidepxamb UCMbIMaHUe Ha aflekmpuyec-
Kyt npo4YHocme coefiacHo 18.3, a sHewHUl ocMomp QOJTKeH roKazamb, Ymo:
a) maribK He MPOHUK 8HYMpb 0605104€eK Mblle3auuieHHbIX mpaHchopMamopoe HacmosIbKo, 4mo ecriu
61 0H 66151 MOKOMPo8odsALLUM, cMmaiio bbl BO3MOXHbLIM ro8pexdeHuUe U3onayuu U Hecoomsememeaue mpebosa-
HUsIM Hacmosiuwe2o0 cmaHdapma;
b) mariek He MPOHUK 8HYMpPbL 060J104€EK MbiNIeHeNnpPoHUYaeMbiX mpaHcgopmMamopos;
¢) omcymcmayrom criedb! 800bI Ha YacmsiX, HaxX00AUWUXCA N00 HanpsHKeHUeM, 3a UCKITIOYEHUEM Yac-
meli ¢ CHH Huxe 15 B nepemeHHo20 moka unu 25 B nocmosaHHo20 moka unu Ha usonaquu, 4mo moaro bbi
cmame ripuduHol orracHocmu 01151 N10J16308aMENIA UNU OKPYKaloWUx, Harpumep mam, ede nymu ymeyku Moaiiu
YMEHbLUMbCS HUXe 3Ha4eHUl, yka3aHHbIX 8 pasdene 26;
d) omcymemeyem ckorrieHue 8006kl 8 Karne3alueHHbIX, 80003alUEHHbIX, Bpbi3203atutlyeHHbIX, cCmpy-
e3auuUeHHbIX mpaHcghopMamopax 8 Konuyecmee, CriocobHoOM roenuame Ha 6esonacHocms;
e) eoda unu criedel 800kI He flonalu 8 Kakyo-1ubo Yyacms 8000HerNpPoHUYaemMo20 mpaHcghopmamopa;
f) Hem docmyna eHympk 060s104KU mpaHcghopmMamopa, 3aLULEeHHO20 Om rtoriadaHusi BHELWWHUX meep-
Obix Mpedmemos, rpu ucribimaHuu coomeemcmayou,um rpobHUKOM mpaHcgopmMamopos.
17.1.1 UcnbiTaHuA TpaHccopmaTopoB ¢ 060noukon
A TpaHcopmamopsbl, 3alyuLeHHbIe om rioradarusi 8HeWHUX meepObix rpedMemos (riepsasi xapakme-
pucmudeckas yugpa koda IP — 2), dormkHbl 6bimb UCTbIMaHb! CMaHOapmMHbIM UCTIbImameribHbIM rarb-
uem rio IEC 60529 u ucrisimameribHbIM CMepXKHEM, MOKa3aHHbIM Ha pUucyHke 3, coanacHo mpeboea-
Husim pasdenos 9 u 26.

B TpaHcopmamopbl, 3alyuleHHbIE om rioriadaHusi BHeWHUX meepObix npedMemos (riepabie xapakme-
pucmuyeckue yugpsi kooa IP — 3 u 4), domkHb! 6bimb UcTbIiMaHbl 8 SiH060U 803MOXHOU MOYKe (UCKITIo-
Yas npoknadku) ucrsimamernbHbIM rpobHuxkom C unu D no IEC 61032, npuknadbieaeMbiM co criedyio-
wumu yeunusmu o mabnuue 6.

Tabnmu U a 6 — VcnbiTaHue TpchcbopmaTopOB, 3alMUeHHbIX OT nonagaHnsa BHeWHWX TBepAbIX NpeamMmeToB

MepBas xapakTepucTudeckas MUcnbiTatenbHblit Npo6HUK [nameTp ucnbiTaTtenbHO- MNpuknagbiBaemoe
uudpa no IEC 61032 ro npobHuka, Mm ycunue
3 C 253008 3H+10%
4 D 1‘33’05 THx10%

Topeu wyrna npobHuKa 0oikeH Bbimb cpe3aH 100 rPsIMbIM y2710M U He Q0JIXeH UMemb 3ayCeHUes.

C lbinesawuwieHHsie mpaHcgopMamopsbl (nepsas xapakmepucmudeckas yugpa kooda IP— 5) ucribi-
mbleaiom & Kamepe rbiu, aHario2uyHoU rnokasanHol 6 IEC 60529 (pucyHok 2), 8 komopol ropoLioK
maribKa ydepkueaemcs 80 838eEHHOM COCMOSIHUU TOMOKOM 8038y Xa; 80 8peMst UCTIbiImaHUs 8aKYyM
HbIl HACOC, KaK roKa3aHo, He nodcoeduHeH. Kamepa domkHa codepxams 2 Ke opowka manska Ha 1 m°
ee obbema. [Mopouwiok masbka OOIIKEH IPOX00UMb CK803b CUMO C pasMepamu KeadpamHol sqelKu
75 MKM U HOMUHaTTbHbIM GuaMempoM rpoeosioku 50 MKM. Pasmepbi yacmudek nopowika majbka 0o/mx-
Hbl 6bImb 00 1 MKM 8KITioMUMesIbHO, rpu 3mom 50 % mMaccel markka C pasmepamu 4acmudyek MeHee
5 mrm. MNpu ucribimaHuu maiibK He ciiedyem ucrionib308ams b6onee 20 pas.
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UcnbimaHue rnipoeodsim & criedyrouiemM rnopsioke:

a) mpaHcghopmamop rodseLuusaom CHapyKu Kamepbl NbIU U 8KITI0Yarom rnpu HOMUHanbHol ebix00-
Holl MmouiHocmu 8o docmuxeHusi paboyell meMmrepamypabl;

b) pabomarowuili mpaHcgopmamop ripu MUHUMAIILHOM pacKkadusaHuu romMetarom e Kamepy neinu;

¢) 88epb KaMepbi bITU 3aKpbisalom;

d) ekmovaom 8eHMUIIIMOP UUPKYSILUOHHO20 Hacoca, nMpusodsuyull MopowoK maiibka 80 838€LIEHHOE
cocmosiHue;

e) cnycms 1 MuH mpaHcchopmamop omkimodarom U darom oCmbImb 8 meyeHue 3 4, roka rnopouwoK
maribKa Haxo0umcsi 80 838elIEHHOM COCMOSHUU.

n pnmevyaHue 1 — O,ElHOMVIHyTHbII?I UHTEepBan Mexay BKIH4YeHWEM BEHTUNATOpa UMPKYNALUMOHHOro Hacoca
N OTKMIOYEHMEM TpaHcdopmaTopa AOMKEH rapaHTMPOBaTh, YTO MOPOLLOK Tanbka AEWCTBMTENBHO HAXOAMTCSl BO B3Be-
LLIEHHOM COCTOAHUU BOKPYr TpchdsopmaTopa BO BpeMs Ha4vanbHOro OXnaxkgaeHws, 4to OYeHb BaXXHO AnA ManoraGapMT-
HbIX TpaHcdopmaTopoB. TpaHccopmaTop paboTaeT BHavane, kak ykazaHo B Nepeyncrnenun a), Ansi rapaHTum Toro, 4to
ncnoiTatenbHasa kKamepa He neperpenaco.

MpumedvaHune 2 — OTa 06paboTka B yCNOBMSX UCTbITAHWS COOTBETCTBYET Kateropum 1 no IEC 60529.

D [MeineHenpoHuuaembie mpaHcghopMamopbl (flepeasi xapakmepucmudeckasi yugbpa koda IP— 6) ucrisi-
meigarom 8 coomeemcmsuu ¢ C,

E TpaHcghopmamopsbi, 3aujuieHHble 0m eepmuKarnbHo nadaroujux Kaness 800bi (8Bmopas xapakmepuc-
muyeckasi yughpa koda IP— 1), nodsepearom 8 meyeHue 10 MUH UCKycCmeeHHOMY 000k, nadaroliemy
86pMUKaIIbHO Ha 8EPXHIOI Yacmb mpaHcghopMmamopa ¢ 8sicomsi 200 MM € UHMEHCUBHOCMBI0 3 MM/MUH,
rocpedcmeom ycmpoticmsa o IEC 60529 (pucyHok 3).

F TpaHcgopmamopsbi, 3aujutlieHHbie 0m 8epmuKalibHO nadarolux Karnesbs 800k (8mopasi Xxapakmepuc-
muyeckas yugbpa koda IP — 2), omkrioHsirom 8 111obyto cmopOHYy om eepmukariu Ha y2osn 8o 15° u nod-
sepearom 8 meyverue 10 MUH UCKYCCMeeHHOMY O0xOr0, nadaroujeMy 8epmMuUKalbHO Ha 8EPXHIOK Yacmb
mpaHcgopmamopa ¢ 8bicomsl 200 MM € UHMEHCUBHOCMbI0 3 MM/MUH, € TOMOWbI0 ycmpoticmea o
IEC 60529 (pucyHok 3).

G TpaHchopmamopsbl, 3auulleHHble om 800k, nadarowjeli 8 sude 0ox0d5 (6mopas xapakmepucmu4dec-
Kasi yugppa koda IP — 3), opowuarom eodoll 8 meyeHue 10 MUH € MOMowbto pasbpbisausaiouieaco rpucrio-
cobneHus ro IEC 60529 (pucyHok 4). Paduyc rionykpyanotl mpybKu 00mkeH Bbimb Kak MOXHO MeHbLUe U
COU3MEpPUM C pasMepamu U roJioxeHuem mpaHcgopmamopa.

Tpybka BormkHa uMems omeepcmusi, mak Y4mobbl cmpyu 800kl bbinu HarpassieHbl K UeHmMpY Kpyaa, a
daerieHue 800bi Ha 8xode ycmpoiicmea 6bi1o npubnuaumensHo 80 kH/M?.

Tpybka dormkHa cosepuiame Konebarus rnod yanom 120°, 60° no obe cmopoHb! om eepmukarnu; epemsi
00HO20 roHo20 Konebarusi (2% 120°) npubnu3sumensHo 4 c.

TpaHcgopmamop dornkeH bbimb ycmaHoBIEeH Had OCbio 8paLleHuUs mpybKku, mak Ymobbl KOHUbL! mpaHc-
ghopmamopa riosy4anu oduHakoebill oxeam cmpysamu. Bo spemsi ucribimaHus mpaHcghopmamop rio-
8opayusalom 80Kpy2 eepmukasibHol ocu, Kak yka3aHo 8 IEC 60529.

YHepes 10 MuH mpaHcghopmamop omkiriodarom u riod0eepaarom ecimecmeeHHOMY OXN1ax0eHUo, a opo-
weHrue npodomkarom ewe 8 medeHue 10 MuH.

H TpaHcghopmamopbl, 3auyuteHHbIe om CrriolHO20 0bpbi3augaHuUsi (8mopasi xapakmepucmudeckas Yudgh-
pa koda IP — 4), opowarom 8000l ¢ 106020 HarpasneHusi 8 meyeHue 10 MUH nocpedcmeom pasbpbis-
ausaroujezo npucrocobneHus o IEC 60529 (pucyHok 4) u onucaHHozo 8bie 8 F. TpaHcghopmamop
dosmkeH bbimb ycmaroeseH Had 0Cbio epalleHusi mpybku, mak Yymobbl €20 KOHUbI 1oJlyYanu 00UHaKo-
8bill oxeam cmpysmu.

Tpybka domkHa cosepluame Konlebarusi rnod yenom rioumu 360°, 180° o o6e cmopoHsLI om sepmukainu,
8peMs1 00HO20 MoHo20 Konebarus (2X360°) npubnusumensHo 12 ¢. Bo epems ucnebimaHus mpaHc-
¢hopmamop riogopayuiealom 80Kpye eepmukaiibHol ocu, Kak yka3saHo 6 IEC 60529.

Oropa Ans ucribimyemozo obopydoeaHusi domkHa bbimb cemyamod, ghopma Komopoll 1038os1Iiem uc-
kmoyume delicmeue ee Kak akpaHa. HYepes 10 muH mpaHcgpopmamop omkimodaiom u riodeepaaiom
ecmecmeeHHOMY OX/1axX0eHUro, a opouweHue 000U npodomkaiom euje 8 medeHue 10 MUH.

| TpaHcghopmamophbl, 3aLyuLleHHble om 800siHBIX cmpyUl (8mopasi Xapakmepucmudeckas yughpa koda IP— 5),
OMKJIIoYaom U cpasy xe rnodsepzarom delicmauro cmpyu 800bi 8 meveHue 15 MuH co ecex Harnpaere-
HUl nocpedcmeom winaHea ¢ bparHdcriolimom ¢popmsi u pasmepamu o IEC 60529 (pucyHok 6). Pasmep
D'— 6,3 mm. BpaHdcriolim pacriofniazaiom Ha paccmosiHuu 3 M om obpasua.

Pacxo0 800bi oimkeH bbimb 12,5 n/mMuH.
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J TpaHcopmamopsl, 3aljuLeHHbie om 8005IHbIX cmpyt, omkJTodaom u cpasy xe nodsepaarom dell-
cmautro cmpyu 800kl 8 meveHue 3 MUH CO 8CeX HarpaesneHutl ¢ NoMoweko WinaHaa ¢ bpaHdcriolimom
ghopmMbl U pasmepamu o IEC 60529 (pucyHok 6). Pasmep D'— 12 mm. HakoHeyHuUK criedyem pacriona-
2amb Ha paccmosiHuu 3 M om obpasua.

Pacxod e0dki dormkeH 6eime 100 1/MUH.

K TpaHcghopmamopsbl, 3aujulieHHble om 8030elicmaus npu 8peMeHHOM 102pYyXKeHUU 8 800y (emopasi
Xapakmepucmu4eckasi yughpa koda IP — 7), omkriroqatom u cpasy xe riogpyxarom Ha 30 MuH 8 8ody,
mak UYmobbi 800a riokpbieana rno MeHsLuel Mepe Ha 150 MM eepx mpaHcghopmMamopa, a HUXHSIS Hacmb
beina noapyeHa Ha anybuHy no kpatiHel mepe 1 M. TpaHcghopmMamopbl O0IKHbI yOepKueamecs 8
riofioxeHuU nocpedecmeoM cobecmeeHHbIX GhUKCUpyrowux cpedcms.

MpumeyaHue— Ona TpaHcopmaTopos, NpeaHasHaveHHbIX 4ns paboTbl nog BoAoW, NpoBeAeHUE TONbKO

3TOro UCnbiTaHMA HeQOCTaTO4HO.

L TpaHchopmamopesl, 3alluuieHHbIe om eo3delicmeus rpu OrumesisHOM roepyKeHuu e 8ody (emopasi
Xapakmepucmu4eckasi yughpa koda IP — 8), Haepesarom riocpedcmeom ceoeli pabomei niubo dpyaum
yO06HbIM criocobom mak, Ymobsi meMnepamypa o6ono4ku mpaHcgopmamopa bbinia 8bilie memrie-
pamypsl 800kI 8 LicfibimamerisHOU eMKkocmu Ha eenuduHy om 5 °C do 10 °C.

Bamem mpaHcgopmamop omkrnodarom u nodeepearom e meyeHue 30 MUH OasneHuro 800bi, pagHOMY
1,3 dasnieHus1, coomeememeyroLie20 HOMUHaITbHOU MakcuMasibHOU 211y6UHe MoapyKeHUs.

17.2 BospgencTBne BNaXXHOCTU

TpaHcdopmaTopbl JOMKHbI BbiTh 3aLUMLLEHbI OT BMAXHbIX YCNOBUIA, BO3HUKAIOLWMX MpPU HOpMarbHOM
aKCMyaTauuu.

Coomeemcmeue riposepsirom ucrnbimaHuem Ha 8o3delicmeue 8/1axHoCmu, ofuCaHHbIM 8 HaCmosiLeM
rodpa3sderie, HerocpedCmeeHHO 3a KOmMOopbIM criedyrom ucrsimaHus ro pasoesty 18.

TpaHcghopmamopbl, ripedHasHaYeHHbIEe 0711 IPUMEHEHUS C XKECMKUM COeOUHEHUEM C UCMOYHUKOM Mu-
maHusi, UCkimbieaiom smecme ¢ fpUcOeOUHEHHbIM K mpaHcgopmamopy KabesieM, HO C OMKPbIMbIMU Ka-
bernbHbIMU 8800amu. Ecnu npedycmompeHsl npobusaeMsie npu MOHMaxXe omeepCmusi, pacriofioxXeHHble Ha
pasnuyHbIX 4acmsix 0605104KU, Mo omeepcmue, co3farouiee Haubornee Hebna2onpusmHoe ycrosue, OmMKpbi-
earom. TpaHcghopMamopbl, ripedHasHadyeHHbIe 0115 LUCMOIb308aHUSI C 8HEWHUM 2ubBKUM KabesteM uniu WHy-
POM, ucribimbigalom eMecme € HUM fpuU rpasuiibHO odoeHaHHbIX 8800aXx WHypa.

BrekmpuyvecKue KOMIMOHEHMbI, KpbILWKU U Opyaue Yacmu, Komopbie Mo2ym bbime ydarneHbi 63 ucronb30-
8aHUs1 UHCmMpyMeHma, ydansiom u, 8 criydae Heobxodumocmu, nodeepaarom 8030elicmauro 8M1aXKHOCMU 8MeC-
me ¢ OCHO8HOU Yacmaio.

Boadeticmeue snaxxHocmeio rposodsam & Kamepe riaxxHocmu rpu omHocumernsHol enaxHocmu om 91 %
0o 95 %. Temriepamypy 8030yxa 80 8CeX Mecmax 803MOXHO20 PacrlonoxeHus obpasyos nodoepxxusaiom ¢
moy4Hocmbio 8o 1 °C 8151 mobo2o 8bibpaHHo20 3Ha4YeHUs memrepamypsbi tom 20 °C do 30 °C.

lNeped rioMelyeHUeM 8 Kamepy enaxHocmu memriepamypy obpasya 0080053m Ao 3Ha4YeHUss memriepamypbl
omtdo (t+4)°C.

Obpa3sel sbidepxusalom 8 Kamepe 8 meveHue:

- 2. cym (48 4) 851 06b14HLIX MpaHchopMamopoes u mpaHcgopmMamopoe co cmeneHbio 3awumsi IP20
unu Huxe;

- 7 cym (168 4) dna mpaHcopmamopoe ¢ Opyaoll crmerneHbo 3alumei.

B 6onbuiuHcmee criydaes memrepamypy obpa3sLos MoxxHo dogecmu 0o 3adaHHol memMrepamypbl nymem
8bIOePXKKU UX MpU 3Mol memMriepamype 1o KpatiHel mepe 8 medeHue 4 4 neped 8o3delicmeueM e/1axxHoCMU.

Mpwumeyanune— OTHocuTenbHasa BnaxHocTb oT 91 % Ao 95 % moxeT 6bITb Nony4eHa, ecnu NOMECTUTL B
Kamepy BNaXHOCTW HaCbIWeHHbIE BOOHbIE pacTBOpbl cynbdarta HaTpus (Na,SO,) nnn Hutpara kanua (KNO;), nmerowme
[OCTaTOMHO BoMbLIYI0 NOBEPXHOCTL ucnapeHus. [na goctuxeHns Tpebyembix ycrnoBun Heobxoammo ncnonb3oBarb Tep-
MUYECKN U30NUPOBAHHYI0 kamepy n obecneynBaTtb NOCTOSIHHYIO LUMPKYIISILMIO BO3AyXa BHYTPU Kamepbl.

lMocne amozo 8o3delicmaus U ucribimaruti ro pa3desty 18 mpaHcgopmamop He 3o/mKkeH UMemb HUKaKUX
rospexdeHutl, Hapywatrouwux mpebosaHus Hacmosuweao cmaHdapma.

18 COHpOTMBﬂeHMe n3onauun, InekTpuveckasi Npo4YHOCTb U TOK YTe4KU

18.1 O6wue nonoxeHus
TpaHcdopmMaTopbl A0MKHBI UMETE COOTBETCTBYHOLLME CONPOTUBIEHNE U30NALUK, SNEKTPUHECKYIO NPOY-
HOCTb W TOK YTEUKM.
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Coomeemcmesue riposepsitom ucrisimaHusmu ro 18.2—18.5, komopelie rpoeodsim cpasy xe rociie ucrbi-
maHusi 1o 17.2 e kaMepe 81axxHocmu Unu 8 rioMeueHul, 8 KomopoM obpasel, bbin1 dosedeH 00 3adaHHOU meM-

nepamypsl, rnocne ycmaHoeku Ha Mecmo 8emaned, Komopbie paHee Mozaiu 6bimb CHIMBI.
18.2 ConpoTusneHue n3onsuum
ConpoTuBneHWe U3onsLn A0KHO ObITh He MeHee yKasaHHoro B Tabnue 7.

ConpomuerneHxue U3onsayuu USMepsirom HarpsikKeHUeM roCMOsIHHO20 moka, pasHbiM 500 B, yepes 1 MuH

T10CT1€ NMPUIIOXEeHUS HarnpsXXKeHUs.

Tabnuuya 7 — 3HavyeHUa CONPOTUBIEHUSI U3ONSALUM

M3onauua, noanexauias MCNbITaHUIO

ConpoTtuBneHue
nsonsiuun, MOm

Mexay 4yacTamMu, HAXOAAWMMMCH NOA ONacHbIM HanpsXXeHUeM, Y KOPNyCOoM:

- AN OCHOBHOW U3onauuu

- Ans yCUMEeHHON ulonauuu

Mexay nepBUYHBIMU U BTOPUYHLIMU LIENsIMU (OCHOBHAA U30NALUA)

Mexay nepBUYHbLIMU 1 BTOPUYHLIMU LIENAMU (ABOMHAs UMW YCUNEHHAA U30nauua)

Mexay kaxaoil nepBUYMHOM Lienbio U BCEMU OPYIMMU NEPBUYHBLIMU LeNAMU, COeANHEHHBLIMN
BMECTE

Mexay kaxaoil BTOPUYHOWU Lienbio U BCEMU PYIMMY BTOPUHMHLIMU LEeNAMU, COeaNHEHHbIMU
BMECTE

Mexgy yacTsimu, HAXOAALMMUCA NOA ONACHLIM HaNpsXXeHUeM, U TOKONPOBOASLLUUMU YaCTAMU
TpaHcdopmMaTopoB knacca ll, koTopble oTgeneHbl 0T YacTel, HAXOAAWUXCA NOA ONacHbLIM HanpsA-
XeHueM, TONbKO OCHOBHOW U3onsLUuen

Mexay TokonpoBogsaWMMU YacTAMU TpaHcopmaTopoB knacca ll, koTopble oTgeneHsl oT Yac-
Ter, HAXOASALWMXCH MOA, ONMACHBLIM HANMPAXEHUEM, TONbKO OCHOBHOW M30NAUMEN, U KOPMYCOM

Mexgy AByms nUCTamMn meTannmyeckon onbm, NPUKNaaLIBAEMbIMA K BHYTPEHHEH U BHELUHEN
NOBEPXHOCTSIM 060Mo4eK 13 M3onsUMOHHOIO MaTtepuana TpaHcdopmaropoB knacca |

GNNN

N

18.3 UcnbiTaHne anekTpUUYECKON MPOYHOCTH U3ONALUU

Cpasy e riocnie ucrsimaHusi 1o 18.2 u3onsayuro Ucrsimeieaiom 8 medeHue 1 MUH HanpsKeHueMm npakmu-
4ecKU cuHycoudansHol ¢popmbi Hacmomoli 50/60 Y. SHa4yeHue ucrbimamenbHOo20 HarpsKeHUs U Mecma e2o

npunoxeHus npusedeHsi 8 mabnuye 8a.

lNeped nposedeHueM UcribimarUsl pe3ucmopsl, KOHOeHcamopsk! U Spyeaue KOMIOHEHMbI OMCOe3UHSIIOM.

T abnwuuya8a— McnbiTaTenbHble HANPSKEHWS

UcnbiTaTenbHbie HanpsokeHus, B

MecTa npunoxeHUs UCNbITaTeNbHOro Hanmeeva") PaGouee HanpsixeHme, BY

<50 | 150 300 | 600 | 1000

1) Mexgy 4acTamu, HaxoaAWMMUCS NoA HanpsiXkeHUeM, NePBUYHbIX Lienei
M YaCTAMU, HAXOZALMMUCSH NOA HaNpPAXKeHUueM, BTOPUYHbIX Lienei (0CHOBHas

u3onauus) 250 |1400]2100 | 2500 (2750

2) Mexay 4acTaAMU, HaXoaALMMUCS NOA HaNPsXKeHUEM, NePBUYHbIX Lienei
M 4acTAMU, HaXOOALUMUCH NOA HaMNpPsKeHneM BTOPUYHBLIX Lienein (ABonHan

UM YCUNeHHan nlonsauusn) 500 (2800|4200 |5000 |5500

3) Yepe3 OCHOBHY10 1V AONONMHUTENbLHYI U3OMALUIO MEXaY:

a) YacTAMU, HAXOAALWMNMUCA NOA HaNPsPKeHUEM, PasHol NONAPHOCTK:

- BHYTPX OAHOW OBMOTKU: WUCMbITaHWe He NPOBOAAT (TONbKO (PYHKUMOHASb-
Has U3onALUA);

- Apyrue 4acTuv, kpome OBMOTKU: MCrbiTaHWe MPOBOASAT;

b) yacTAMU, HaxoAAWMMMUCA NOA HANPSAXEHMEM, U KOPNYCOM, ECIN Npeano-
naraetcst nogKNIoHeHNe K 3alWUTHOMY 3a3eMITEHUIO;

C) AOCTYNHLIMW TOKONMPOBOAALMMU HaCTAMM U METANNNYECKUM CTePXKHEM
0AVHaKoOBOro guameTpa ¢ rmbkum kabenem vnu WHYpPOM (MNW METanNM4eckoi
chonbron, 06epHyTON BOKPYT LWHYpa), BCTABNEHHbIM BHYTPb BXOAHOW BTYNKW, YCT-

poucTBa KpenneHnsa n 3agenikv u aHarnorm4yHoro yCTpomcTBa; 250 1140012100 | 2500 (2750
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OkonyaHue mabnuus! 8a

UcnbiTaTenbHble Hanps)kenusn, B

MecTa NpUNoXeHNA WCNbITaTeNLHOIO HanpskeHna? PaGouee HanpsikeHue, BP

<50 | 150 | 300 | 600 | 1000

d) yacTaMuU, HaXOAAWUMUCA NOA HAMNPKEHUEM, Y NTPOMEXYTOYHON TOKON-
poBoAALLEeN HYaCTbIo;

€) NPOMEeXYTOYHbIMU TOKONPOBOAALLMMU HACTSMU U KOPMYCOM;

f) kaxxaon NepBUYHON LEeNbI0 W BCEMU OCTallbHLIMU NEPBUYHLIMUA LIeNAMU,
COEJUHEHHbIMU BMeECTe 250 | 14002100 (2500|2750

4) Yepes yCuneHHy0 U30NALMIO MeXy KOPNyCcoMm 1 4acTAMU, HaXo4AWUMU-
cA NoA HanpAXeHUem 500 |2800 (4200|5000 |5500

a) [INA KOHCTPYKLWN COFNAcHo nepeuncienmnio b) 19.12.3 n 26.2.4.1 (ucnbitanne B) HanpsbkeHne yMHOXaeTcs
Ha koadduumneHT 1,25. [INa KOHCTPYKUMU COrnacHo 26.2.4.2 HanpspkeHue yMHOXaeTca Ha koadpduument 1,35.

b) 3HaueHUs1 UCMBLITATENBHOTO HAMPSHKEHUS [Tl MPOMEXYTOUHBIX 3HAYEHUI PaBoyvero HanpAXeHUA HaxoasT
nyTeM WHTEPNONALMKM MeXy 3Ha4YeHWUsIMU, NpUBEAEHHbLIMU B Tabnuue.

B npoyecce ucribimaHusi He QOIMKHO Mpoucxodums riosienieHus Gyau uru rnpobos U30N[ULUOHHbIX Mamepua-
nos u/unu cucmemsi uzonayuu. KopoHHble pa3spsiob! U M0O06HbIe si8NeHUs He ydumbiearomcesi. PUCyHKU, Moka3bi-
garoujue npumepbl moYekK NMpUIIoXKeHUs UcfbimamerlbHbIX HarpsbkeHul, npusedeHsb! 8 npunoxeHuu N.

OnucaHue memoda ucrisimaHull ipusedeHo e IEC 61180-1 u IEC 61180-2.

BsicokosonsmHbili mpaHecgopMamop, Ucrofb3yeMbill rpu UCbiMaHuU, rpu 3aKopoYeHHbIX 8bIXOOHbIX
8bleodax OomkeH obecriedusams MoK He meHee 200 MA.

Mpu ucneimaruu cnedyem obpamume 8HUMaHUe Ha mo, Ymobbl UcfibimamerbHoe HarnpsikeHue, npusno-
JKEHHOE Mexx0y nepeUYHbIMU LI MOPUYHBIMU YersiMU, He riepeapyxarno opyaue usonsayuu. Ecnu uszomosu-
menem ykazaHo, Ymo Mex0y nepeuyHbLIMU U MOPUYHBIMU UensiMU cywiecmeyem cucmema deoliHoll uso-
nsayuu (om nepeuyHol 06MOMKU K CeEpOEYHUKY U om cepOeyHUKa K emopu4Hol obmMomke), mo kaxdas
usonayus rnodeepeaaemcsi UCbimaHusiM 0moesibHO UCTbImamersibHbIM HarpspkeHUEM, yka3aHHbIM 8 mabnuue 8a
(nyHkm 3). Takoll xe nopssGoK npuMeHsitom K 08 olIHOU U30ALUU MeXOY NepeUYHbIMU UensMu U KOPyCoM.

Hns mpaHcgopmamopos knacca Il npu Hanuvuu Kak ycusneHHol, mak u 080lUHOU usonayuu Heobxodu-
Mo crniedumb 3a meM, Ymobbi npuknadbieaeMoe K yCUIeHHOU U30AaUUU HarnpsKeHue He rnepezpyxano ocHoe-
HY#0 unu GonoIHUMENbHY U30AUUI.

18.4 N3onsumsa mexay o6mMoTkaMmn U BHYTpU 06MOTOK

lMocne ucnbimarus no 18.3 00Hy nepeuYHyro Uernb Ha 5 MUH MOOKMOYam K HanpskeHuto, pagHoMy
yO80EHHOMY HOMUHaIbHOMY HanpsKeHU o MUMmaHus rpu ye8oeHHol HOMUHanbHol Yacmome. [1pu 3mom K
mpaHcghopMamopy HuKakyo Hazpy3Ky He rodkmodatom. MHo20rposodHblie 06MOMKU MpU UX Hanu4yuu coeduHs-
tom riocnedosameribHO. Omo UCbimaHue NMPUMEHUMO MOMbKO 0151 mpaHcgopMamopoe ¢ HOMUHanbHoOU
yacmomoll numanus meHee 500 Iy,

Moxem 6bimpb ucrions3oeaHa boriee 8bicokas, YeM yO8oeHHasi, Yyacmoma, npu 3mom rnpodonmkumernsb-
Hocmb rodkmoyeHus 8 MuHymax 6ydem paeHa 10-kpamHoll HOMUHanbHOU Yacmome numanusi, deneHHoll Ha
ucribimamersibHyro Yacmomy, HO He MEHEE 2 MUH.

Bo spems ucrnibimaHusi He GomkHo bbimb rpobost U3onayuu Mexoy sumkamu 06MOMKU, MexOy nepeuYHbI-
MU U eMOPUYHBIMU UernsiMuU, MeXdy COCEOHUMU Mep8UYHbIMU UL 6MOPUYHLIMU UensaMu unu mexaoy ob-
Momkamu U mobbIM MOKOrpoeodsLLIUM CEPOEYHUKOM.

18.5 TOK NPUKOCHOBEHMUS U TOK NpoBOAA 3aLWUTHOro 3a3eMNeHus

M3mepeHns Toka NPUMKOCHOBEHUSI U TOKa NpoBoAA 3alMUTHOro 3a3eMneHus NpoBoAST, Kak ornucaHo
B 18.5.1 1 18.5.2.

Ans perynupyembix TpaHcdopmaTopoB vy TpaHcd)opMmaTopoB c 0TBOAAMU YCTaHaBNMBaoT Havbonee
HebnaronpusiTHoe coctosiHue. [insa TpaHcdopmaTopoB ¢ 6onee YeM o4HON NepBUYHON UM BTOPUYHON 06-
MOTKOM [0IKHA ObITb BblibpaHa Hanbonee HeGnaronpuaTHas KOMBMHaLMA.

MeToa namepeHus, onucbiBaeMblil B HacTosILLeM noApasaerne, 0CHOBaH Ha AonyLeHuu, 4To TpaHcdop-
Marop ucrnonbayeTcs B cucteme nutarowieit cet TN unu TT Tuna «3sesgar, To eCTb TpaHcdopmaTop noakio-
yaeTcs mexay nuHueni (L) n Hertpansio (N). [ina apyrux cuctem nuTaroLler CeT! CM. COOTBETCTBYIOLLIME YacTU
IEC 60990.
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B cnyvae mHorodasHblX coeguHEHNA NpUMeHsieTcs aTa e npoLeaypa, TONbKO U3MepeHne(st) nposoasaT
rocrnegoBaTtensHO Ha Kaxkaoi dhase. YeTaHOBNEHHbIe Npeaesbl UCNOosb3yHT A1 KaxKao dasbl.

Tok NpUKOCHOBEHUSA 11 TOK NpoBoAa 3aLYUTHOro 3a3eMIeHUs UIMEPSIOT Ha Harpy>XeHHOM TpaHc-
dopmatope, kak onucaro B pasgene 14, 1 nocrne AOCTWKEHNS YCTAHOBUBLLErOCS COCTOSHUS.

[MpumeyaHwune—[Ina cokpaweHnss Yncna UCnbiTaHU PeKOMEHAYETCS, YTOObl 3TO M3MEPEHME BbIMOIHANOCH
COBMECTHO C MCMbITAaHMEM Ha HarpeB no pasgeny 14.

18.5.1 Tok npukocHoBeHUsA

B cnyyae nsrotoeneHnst 0601104KM 13 U30MSALMOHHOMO MaTepuana MeTannunyeckyto gonbry pasmepamu
10%20 cm npuknaabiBatoT K AOCTYMHLIM MOBEPXHOCTSIM Y U3MepeHUe NPOBOAST ¢ 3Tol cdhonbroi. Mpu Hanuuum
130nMpoBaHHbIX YacTel kiacca |l B TpaHcdopmaTope Knacca | Tok yTeuku M3MepstoT 0gHOBPEMEHHO Ha 0benx
yacTax.

Bo epems usmepeHul UCrosib3yrom UCIbIMamesibHyr CXeMy Co2TaCHO pUcyHKY 8. VicribimamerbHas cxe-
Ma dormkHa colepxxams pazdenumensHbili mpaHcgopmMamop, a u3 coobpaxeHutl besonacHocmu «Helm-
parnbHbI» MPo800, NMOOKMIOYEHHbIU K U3MepumernsHol cxeme, 0ormkeH bbimb Ha0exXHO 3a3eMiieH. [ns mpaHc-
¢opmamopos knacca Il npoeod 3aujumHo20 3a3eMIIeHUS He UCMONML3Yemcs. MaMepumernbHas cxema roka-
3aHa Ha pucyHke J.1 npunoxeHus J. O0HaKo npu Hanu4duu 4yacmom, ripesbiwarowiux 30 kly, usmepeHue moka
MPUKOCHOBEHUST OO/TKHO 8KITIOYamb 8 Cebs1 USMEPEHUST C MOYKU 3peHUsi 3ghgbekma ANeKmpUYeCcKo20 0xoza 8
OO0rIoIHEHUE K U3MepeHUsIM 1o pucyHKy J. 1. [1ns aghgbekma oxxo02a 8axxHO Hee3seleHHoe cpedHee Keadpamuyec-
KOe 3Ha4eHue moka rpuKoCcHo8eHUs1. Heg3selWeHHbIU MOK MPUKOCHOBEHUS paccylimbieaemcs o cpedHemy
Keadpamu4ecKoMy 3HadeHuro HanpshkeHus1 U1, usmepeHHoMy Ha peaucmope coripomusineHuem 500 OM (pucy-
Hok J. 1 npunoxeHusi J).

UJyn 3axuma A ripuknadsisarom K kaxdol docmynHol Yyacmu rnooyepedHo.

Anst kaxdo20 makoz2o npusnoxeHus ebleoda wyna 3axuma A 3axum B dormkeH 6bimb coedUHeH ¢ 3emried.

YsmepeHrusi:

Tok NPuKOCHOBEHUST U3MepsItom 8 08yX MOSIOKEHUSIX ePEKITIoHamens (p) u rpu credyrouwux KOMOUHayuax
nepekmovyamened (e) u (n):

- iepeksrodamernu (n) U (e) 80 8KIMOYEHHOM 10JI0KeHUU;

- iepeksro4damerns (n) 8 8bIKITIOYEHHOM MOJIOKEHUU, & NepekITiodamerb (€) 80 8KITHOYEHHOM MOJTIOKEHUU;

- lepeKsro4amers (n) 80 8KIMOMEHHOM 10JIOXEHUU, a NIepekImoYamers (€) 8 8bIKITHHYEHHOM IONTOXEHUU.

Mpu Kaxkaom NPUNOXEHUM LLLYNOB 3aXUMOB A 1 B 1 ans kaxxgon kombuHaummn nepeknovartenei (p), (e) v (n)
M3MepeHHbIi MoK NPUKOCHOBEHUS AoXeH bbITkb He Bonee ykasaHHoro B Tabnuue 8b.

18.5.2 Tok npoBoaa 3aWUTHOIO 3a3eMIieHUA

Tok npoesoda 3aujumHo20 3a3eM/IeHUsI U3MePSIIom ¢ mpaHcgopMamopoM, OSKITIOYEHHbLIM KaK oru-
caHo 8 pasdere 14. [JononHumMesibHO 8KIT04arom amrnepMemp ¢ He3HaYUMEbHbIM MOTHLIM COMPOMUesIeHUeM
(Meree 0,5 OM) mexx0y 8bI8000M 3a3eMileHUs1 mpaHcghopmamopa U Npoe8oodoM 3alliimHO20 3a3eMITeHUS.

Tok(u) npoeoda 3auiumHO20 3a3eMITeHUsT He OOJIKEH(HbI) NIpeabicUmb 3Ha4eHull, npueedeHHbIX 8 mab-
nuue 8b.

Tabnwuuya 8b — lNpeaenbHble 3Ha4eHUA QNS TOKOB

MaxkcumanbHbii Nnpeaen
Bug Toka yteuku HomuHanbHbIiA TOkK TOKa yTeuku (cpegHee
KBagpaTU4Yeckoe 3HaveHue)

Tok npukocHOBeHUs: Bce TpaHcdopmaTopbl knaccos | u i,
cHabxeHHble BUIKoW, cooTeeTcTByowen IEC/TR 60083 — 0,5 MA

Tok npoBoAa 3aLMTHOrO 3a3eMNEeHUs:

- TpaHcdopmartopsbl knacca |, cHabxeHHble ogHoasHon nnu <4A 2 MA
MHOroasHoOW BUIMKOW C HOMMHANbHBIM TOKOM A0 32 A BKIIOUK- >4An<10A 0,5 MA/JA
TenbHO >10A 5mA

- TpaHcdopmaTopsl knacca |, npegHasHaueHHble Arist NocTo- <7A 3,5MA
SIHHOTO MOAKIIOYEHMS >7TAn<20A 0,5 MAJA

>20A 10 MA

3HaueHve, HabnogaeMoe Bo BPeMSi USMEpEHUs, SIBMNSIETCS NMMKOBLIM. MKoBoe 3HaveHne MoXeT ObiTb Npeob-
pa3oBaHo B pealnbHOE cpefHee KBagpaTuieckoe 3HaveHne NocpeACcTBOM BbiCOKOpaspeLuatoLero ocuunnorpada.

[MpwnmeyaHwue— [lononHUTENbHbIE Pa3bsCHEHUS M0 U3MEPEHNIO TOKA NMPUKOCHOBEHUA U TOKa NpoBoaa
3aluTHOro 3asemneHnsa MoxHo Hantu B |IEC 60990 mn IEC 61140 (nogpasgen 7.5).
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19 KoHcTpyKums

19.1 MepBUYHbLIE N BTOPUYHDBIE LIENU, KaK yKasaHo B COOTBETCTBYIOLLEM CTaHAapTe 4acTu 2, AOSIKHDI
6bITL aneKTpuyecku otTaeneHsl Apyr oT Apyra. KOHCTpYKLUSt A0MKHA UCKNOYaTb BO3MOXHOCTL f1l060ro coeguHe-
HUA MeXay 3TUMU LEnsiMuy, NMPsSIMOTo NI KOCBEHHOTO, Yepes Apyrve TOKONpoBoAsiLLMe YacTH, 32 UCKNIOYEHNeEM
npeaHaMmepeHHOro CoOeIMHEHUS.

19.2 MaTepuankl, U3BeCTHbIE KaK JTIerkoBOCMIaMEHSIIOLLIMECS, TAKWe KaK Liennynoua, HefonycTUMo UCMosb-
30BaThb B KOHCTPYKLMU TpaHcdOpMaTOpoOB.

HenponuTaHHble MaTepuarnbl, kKak xrion4aTobymMaxkHas 1 Lenkosas TkaHu, 6ymara v nogobHble BONOKHUC-
Tble MaTepuvarnbl, HeoNyCTUMO UCTOMNb30BaTb B KAYECTBE U3ONSALIMU.

Bock 1 nogo6Hble NponuThiBaloLLMe BellecTBa HeAONYCTUMO UCNOMb30BaTh, €CNU He NPUHATLI Mepbl, Npe-
NATCTBYIOLLUE UX BLITEKAHUIO.

Coomeemcmeue rposepsitom 0CMOMPOM, a 8 CiTydae COMHEHUS 8 8bICOKOU 2oprodecmu Mamepuana —
ucrisimaHueM Hazpemod ripososiokod o 27.3 npu memriepamype 550 °C.

MpumeyaHwune— M30nAUMOHHBINM MaTepuarn CUMTalOT NPOMUTAHHBIM, ECIIU NPOMEXYTKU MeXdy BONOKHaMM
MaTepuana nonHoCTbiO 3anoJiHEeHbl CNOEM COOTBETCTBYIOLLEro n3onupylouwero eewectsa (Hanpumep, anokcnaHaa CcMo-
na, nak u aHanorn4yHbole Beu.q,ecnaa).

[peBecuny (aaxe NponuTaHHy0) HEAOMYCTUMO UCTIONBL30BaTh Kak AOMNOMHUTENBLHYIO UMY YCUNEHHYO
U3onALUIo.

19.3 MepeHocHble TpaHcdopMaTopbl 40MKHbLI BbITb NGO TpaHcopMaTopaMu, CTOUKUMU K KOPOT-
KOMY 3aMblikaHUIo, 60 6ezonacHbLIMU NpU NOBpeXAeHUU TpaHcthopMmaTopaMu.

Coomeemcmaue ripoeepsitom OCMOMPOM.

19.4 B TpaHcdopmaTtopax knacca Il 4omkHbl 6bITb NPUHATEI MEPbl MO UCKITIOYEHUIO KOHTaKTa Mexay
AOCTYMHBLIMY TOKOMPOBOAALMMMY HacTAMU U METaTNTMYECKUMN TPyBaMy 4NA 3NeKTponpoBoAKU UKW MeTannu-
yeckmMmn obonoukamm NpoBoaa NUTaHNS.

Coomeemcmaeue rposepsiom 0CMOMmMpPOM.

19.5 YacTu TpaHcchopmaTopoBs Knacca ll, koTopble crnyxat B Ka4ecTse AONONHUTENbHON UMW YCUMeH-
HOW M3ONALUU N KOTOpble MOTYT BblTb HE YCTaHOBIEHbI UMK YCTaHOBMEHbI HEMpaBWIbLHO Npu cbopke nocne
TeKyLlero pemMoHTa, A0KHbI:

- 3aKpennATLCA TaknM 06pa3oM, YToBbl MX Herbas BbINo CHATL 683 3HaYNTENbHOTO NOBPEXAEHUS;

- NPOEKTMPOBAaTLCA TakK, YTOObI X HENb3S ObINO NOCTaBUTL HA MECTO B HEMPABUEHOM NOMOXEHWUU 1, eCNi
OHW He ycTaHOoBIEHbI, TO TpaHcdopMaTop HepaboTocnocobeH U SIBHO HEKOMIIIEKTEH.

Coomeemcmeue rposepsitom 0CMOMPOM U UCTIbIMaHUEM 8PYYHYHO.

MpumedvaHune 1 — [na BHYTPEeHHEN NPOBOAKA B Ka4eCTBE AOMOSIHUTENTLHON U3OMALUMU MOXHO MCMONb30-
BaTb OMNMEeTKy, €CNu OHa 3akperneHa HageXHbIM CnocoGom.

MpumedaHune 2 — OnNNeTky CHUTAIOT HAAEXHO 3aKPEMITEHHON, €CININ €€ MOXHO CHSITb, TOJIBKO PaspyLUMB UK
paspesaB, Unv ecnv oHa KpenuTcst ¢ 060MX KOHLOB.

MpumeyaHune 3 — TekylmWin PeMOHT BKIlOHaeT B cebs1 3aMeHy BbIKIloHaTenen, 3awnuTHbIX YCTPOWUCTB U LUHY=
POB NUTAHUA, ECNU NO3BONAET TUM KPEenneHusl.

MpumeyaHune 4 — TokpbITHE METANNMYECKMX 0BONOYEK CMOEM Naka Unu ApyruM maTepuanom Ansi NoKpbl-
TUA, KOTOPLIV HEe Bblaepkan ucnbiTanusi no 19.10, He cunTaldT AOCTATOUYHBIM ANA Lenen aTux TpebGoBaHui.

19.6 TpaHcdopmaTopbl knaccoB | 1 Il gomkHbl BbITE CKOHCTPYUPOBAHLI Tak, YTobbl ocnabneHne Unu
BblNageHne 13 3aHMaeMoro NoNoXeHUs Kakoro-nmbo Nnpoeoaa, BUHTA, raiki, Wanbbl, NpyXMHbI UK aHanoruy-
HOW YacTu He NPUBENO NPU HopManbHOW 3KCMNyaTaLlnum K TakoMy UX pacrionoXeHuo, Npyu KOTOPOM 3HaYEeHUst
3a30pOB 1 NyTel yTeuku Yepes AONOMHUTENbHY IO UM YCUMEHHYIO U3OMSILMIO UM PACCTOSHUIA Mexay BXoA-
HbIMU 1 BbIXOAHBIMUX BblBOAAMY CTanu 6bl HMke 50 % 3HaveHWin, ykasaHHbIX B pasgene 26.

Coomeemcmesue rposepsiiom 0CMOMPOM, USMEPEHUEM U UCTbIMAaHUEM 8PYUYHYIO.

MpumeyaHue—lpu oueHke cobniogeHns gaHHoro TpeGoBaHus:

- He npegnonaraeTcsa OQHOBPEMEHHOe ocnabneHne OByX HE3AaBUCUMbIX KPEMIEHWUN;

- YacTu, 3akpenneHHbIe NOCPeaCTBOM BMHTOB U raek, CHABXEHHbIX MPYXXMHHbIMU Wanbamu, CUMTaloT He MoABep-
JKEeHHbIMU OCnabneHuio Npy YCrNOBWK, YTO 3TN BUHTbLI U FAWKM HE HY)XXHO CHUMaTb MPU 3aMeHe rMbKoro LWHypa unv kabens
NUTaHUA UK NpU APYrmx onepaumsix TeKyLLEro pemMoHTa;

- NpUNasiHHbIE NPOBOAA HE CHUTAIOT YAOBNETBOPUTENBHO 3aKPenneHHbIMU, eCNU OHU, KpOMe Malku, He 3akpen-
TNeHbl BO3Me CoeavHEeHUs1 MOCPeacTBOM (OUKCUPYIOLLErO YCTPOWUCTBA, HE3ABUCMMOIO OT Maiiky;

- cuMTalT, 4To 6e3BMHTOBbLIE BbIBOAbI, cooTBeTCTBYOWMe IEC 60998-2-2, obecneumBalor HagexXHylo dukcaumio
npoeoga 6e3 [onNONHUTENbBHbLIX KpenneHun;

41



FOCTIEC 61558-1—2012

- NpoBoAa, NnogkrniYeHHble K BbIBOAAM, HE CHUTAKT HaAEeXHO 3aKpenneHHbIMU, eCrin Bo3ne 3TUX BbIBOOOB HET
AONONTHUTENBHOIO KpenneHna COOTBeTCTBYIOWEro Tuna; ANt MHOTMOXWUIbHbIX kabenei aTo AONONTHUTENBbHOE KpenneHne
AOIIKHO 3aXXnMaTtb He TOMbKO XWIy, HO U n3onsaunio;

- BbiNageHne KOPOTKUX XEeCTKNX NpOBOAOB U3 BbIBOAOB HE CHMTAKOT BO3MOXHbIM, €CIN OHWU COXPaHSOT CBOE Moso-
XeHune npu ocnabneHnn 3aXKUMHOro BUHTA.

19.7 TokonpoBoasiuMe YacTu, NnpucoeanHseMble K 4OCTYMHbIM TOKONMPOBOAALLMM YaCTAM C MNOMOLLbHO
pPe3nCToPOB UM KOHOEHCATOPOB, AOKHbBI ObITL OTAENEHLI OT YacTel, HaXoAsLWMUXCA No4 onacHbIM Hanpsxe-
HUeM, ABOMHOW 1N YCUNEeHHON usonsuuen.

Coomeemcmeue riposepsirom, rpuMeHsisi ece Heobxodumeie mpebosaHusi U ucribimaHusi 05isi @eoliHol
unu ycunexHol usonsayuu.

19.8 TokonpoBoasLue YacTn, oTAeNeHHbIe ABOMHOW UM YCUNeHHOoM usonsauuen (Hanpumep, Yactu,
HaxoAsiLuecs noa HanpsikeHUeM, 1 Kopnyc Ui nepBUYHbIE 1 BTOPUYHBIE Lienu), MoryT GbiTb LWYHTUpOBa-
Hbl (TOKONPOBOAALLMIA LLUYHT) pesnucTopamu UK KoHgeHcaTopaMu Y2, COCTOSILLMMK NO KpaliHel Mepe 13 AByX
OTAelbHbIX 3N1IEMEHTOB, MOITHOE COMPOTUBIEHNE KOTOPbIX MBMEHSIETCS HE3HAYNTENBHO B TEUYEHWE CpoKa CIyXGhbl
TpaHccdopmaTopa.

Mcnonb3ayeMble pe3ncTopbl A0MKHbI COOTBETCTBOBATL TpeboeaHnam IEC 60065 [noapasgen 14.1, ncnbita-
Hve a)]. VicnonbayeMble KOHAEHCaTOopPbLI AOMKHBI COOTBETCTBOBATL NoaxoasaL MM Tpebosarusam IEC 60384-14.

Ecnwv aBa koHAeHcaTopa coeMHeHbl NocneoBaTenbHO, TO KaxablA 13 HAX A0OSKEH noaxoauTs Ans obLue-
ro paboyero HanpsKeHUs1 Napbl, U OHW AOMKHBI UMETb 0ANHAKOBOE HOMWHANBHOE 3HaYeHue eMKocTW. Ecnin oavH
3 KOMMOHEHTOB 3aKOpPOYeH U 06opBaH, TO 3HAaYEHWs], yKadaHHble B pasgene 9, He A0 KHbI ObITb NPeBbILLEHbI.

Kpome Toro, ecrniv pabouee HanpsikeHue He npesbillaeT 250 B, To TokonpoBoasme YacTu, oTaeneH-
Hble ABOMHOM UNW yCUNeHHON nsonsauuen (HanprMmep, YacTu, HaxoasiLMecA nog HanpskeHneMm, 1 Kopnyc
UNu NepBUYHbIE Y BTOPUYHBIE Lienun), MOryT BbITh LLYHTUPOBAHbLI OAHUM KOHOEHCaTOpOM Y1, COOTBETCTBYIO-
MM noaxoasawmnm TpebosaHunam IEC 60384-14.

MpumedaHue— Cuntaercst, 4o KoHAEHCATOPb! Y1 MMEIOT YCUNEHHYI0 U3OMALMIO.

Coomeemcmetuie rposepsirom OCMOMPOM U UBMEPEHUEM.

19.9 UzonupytolLmnii MaTepuan, oTaensowmnii nepBUYHbIe U BTOPUYHbIE OGMOTKH, 1 4acTW U3 HaTyparib-
HOM WU CUHTETUYECKOR pe3mHbl, CTIoNb3yeMble B KauecTBe AOMNOMHUTENbLHOW U3onauuMm B TpaHcdopmaro-
pax knacca ll, 4omkHbI 6bITb YCTONYMBEI K CTAPEHUIO UMM A0MKHBI BbITh pacnonoXeHbl Tak U UMETL Takue pa3me-
pbl, 4TOObI B Clly4ae BO3HUKHOBEHWS B HUX TPELLUMH MYTU YTeYKU HE YMEHbLLIANUCH HXKE 3HAaYeHUI, yKazaHHbIX
B pasgene 26.

Coomeemcmeue rposepsitom 0CMOMPOM, USMEPEHUEM U 8 CITy4ae COMHEHUST OMHOCUMENTbHO ceolicme
cmapeHUs pe3uHbl criedyroLWUM UCTIbIMaHUEeM.

Hacmu us pesuHe! nodsepzarom cmapeHuro 8 KuciiopodHoli cpede rnod daesneHueM. Obpas3tbl c80600HO
rnodseuusarom 8 KUC/I0pOOHOM barfioHe, nofe3Hbil 06beM KOMOPO20 paseH o KpaliHel Mepe OecsimuKpamHo-
My obbemy obpasios. barioH HarnomHAM MeXHUYECKUM KUCopodom yucmomol He Huxe 97 % ripu daeneHuu

(210%] ) Hicm?.

Obpa3sypi ebidepxxuearom e bannoHe npu memnepamype ( 7051 ) °C 8 meyueHue 4 cym (96 4). S3amem ux

8biHUMatom u3 bannoHa u ocmasnsaom Ha 16 4 npu memrepamype okpyxarowiel cpedsl, usdbezasi nonadaHus Ha
HUX MPSIMO20 COJTHEYHO20 ceema.

locne ucnbimarus npoeodam ocmMomp obpasyos; Ha HUX He QOITKHO Bbimb MpewjuH, 8UOUMBIX HE800PY-
JKEHHBIM 2/1a30M UJTU KOPPEeKMUPOBaHHbLIM 3peHUeM, Ho be3 ysesiudeHusl.

Mpwumeyanne— B cnyyasx COMHeHUs1 Apyrve matepuansl, OTNNYHbIE OT PE3UHbI, MOTYT NoABEPraTbCs APYrumM
ucnbiTaHnam (cM. 14.3 n 26.3).

Ucnonb3oeanne H6annoHa ¢ kucnopoaom npeacraensieT cobo onpeaeneHHyl0 OnacHOCTb NMPU HEOCTOPOXXHOM
obpawenun. CneagyeT npuHMMaTh BCe Mepbl, 4To6bl n3bexaTb B3pbiBA U3-32 BHE3ANHOIO OKWUCIEHUSI.

19.10 Ecnu 3awmTa OT Cny4anHoro KoHTaKkTa ¢ YaCcTAMMU, HAXOAALMUMUCA NoA ONAacHbLIMU HanpsbkeHUeM,
obecneyeHa U3oNALMOHHBIM NOKPLITUEM, 3TO MOKPbLITUE AOMKHO BblAEPXKaTh CNeAyoLLne UCTIbITAHUS:

a) UcnbimaHue Ha cmapeHue

Hemans ¢ 3awumHbiM roKpbimueM riodsep2aiom UCbimaHUio 8 ycriosusix, ornucarHbix 8 IEC 60068-2-2
[pasden 1 (ucrivimanue Ba)], npu memnepamype (70 + 2) °C 8 medyeHue 7 cym (168 u).

lMocnie amoeo ucribimaHus Oemarib ocmasssaom 01151 oxy1ax0eHus1 0o memriepamypbi okpyxatoujel cpedbi.
Ocmomp He BoimkeH 8bisigUMb OMCIIOEHUS Uflu yCadKu MOKPbIMUSA Ha N08epXHOCMU OCHOBHO20 Mamepuarna.
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b) UcnbimaHue Ha yOap

Hemarns ebidep:kugatom 8 meveHue 4 4 rpu memrepamype (—10 + 2) °C. Npu amod memnepamype o
roKpbIMUKo demarnu HaHocsim yoap 8 mouyKe, MPeoronoXxumernsHo camoll criabol, npyXuHHbIM yoapHbIM Moriom-
kom o IEC 60068-2-75 ¢ aHepauel ydapa (0,5 + 0,05) [1x.

[Mocne ucribimaHusi oKpbimue He OOITKHO UMemb rioepexoeHutl. B yacmHocmu, Ha HemM He OOITKHO bbimb
mpeuwuH, 8UOUMbIX HEBOOPYKEHHbIM 2/1a30M UJTU KOPPEeKMUPOBaHHLIM 3peHUEM, HO be3 yeernuyeHus!.

¢) YicnbimaHue yapariaHuem

lMokpeimue demanu nodsepaarom UcrbimaHuio UaparaHueMm ripu Haubornswel memriepamype, docmuzae-
Moll 8 HopMarnbHbIX paboyux ycriosusix. LiapanuHbl HaHOCsiM 3aKaleHHoU cmarbHOU LWNubKol, KoHey, Komopol
umeem ¢hopmMy KoHyca ¢ eepuiuHoli yaia 40°, KoHey, KOHyca 3aKkpyerneH paduycom (0,25 + 0,02) mm.

L{apanuHbi HaHoCsIM, po8o0st WINUIbLKOU 110 TI08ePXHOCMU CO CKOPOCMbIO OKOI10 20 MM/C, KaK rokasaHo
Ha pucyHke 4. MNMpuknadbieaemoe K wriurnbke 80051k ee ocu yeunue cocmasisiem (10 £ 0,5) H. LiapanuHbl HaHo-
CAM Ha paccmosHUU He MeHee 5 MM O00Ha om dpyaoli U He MeHee 5 MM om Kpasi obpa3sya.

lMocne amozo ucribimaHusi MoKpbimue He GOIMKHO Bbimb OMCIIOUSLIUMCS UMU MPOKO/IOMbIM U OOITKHO
8bifepxxusamp UcCfbimarue Ha 3lIeKmpUYeCKyio NpoYHoOCMb, KaK yKkasaHo e pa3sdere 18. [pu amom ucribima-
merbHoe HarnpsXxeHue rnpukiiadbiseatom MexX0y OCHOBHLIM MamepuarioMm U Memariudeckol ¢horibeol, KoHmak-
mupyrowieli ¢ MoKpbIMuUeM.

MNpwumeyaHue— McnbiTaHne MOXET NPOBOAUTLCSI HA OTAENBHOM 00pasue AeTany ¢ MokpbITUEM.

19.11 PYKOATKMW, pbldary ynpaeneHus1, KHOMKA U T. N. 4OMKHbI 6bITb U3 U30NSALMOHHOMO MaTepuana unm UMeTb
00CTaTOYHOE MOKPbLITUE JONONHUTENLHOM U3ONSALMEN, UMW AOIMKHBI BbITh OTAeNeHbl OT CBOMX BasloB U Kpenne-
HWUIA TakoW ke U3oNAUMEN Ha cryyal, ecrnv 3TW Basbl UMK KperneHus MOryT okasaTbCsa nof HanpsbkeHnem B
cny4ae noBpexaeHna U3onsauuu.

Coomeemcmeue rposepsHonm 0CMompoM U, ripu Heobxodumocmu, rposepKotl Ha coomeemcmeue mpebo-
8aHUSIM, NpedbseseMbiM K O0NONHUMEnNbLHOU U30as1yuu.

19.12 KoHcTpyKumns 06MOTOK

19.12.1 ns Bcex TUNOB TpaHcdopMaTopoB A0/KHbI BbITb NPUHATLI Mepbl, NpeaoTBpaLLatoLmne:

- HegomnycTMMOe cMelleHe NepPBUYHbIX U BTOPUYHBIX 0GMOTOK 1Y BUTKOB;

- HeJoMYyCTUMOE CMeLLeHMe BHYTPEHHEN NPOBOAKN UK NPOBOAOB BHELLHWUX COEANHEHMWIA;

- HelOMNyCTMMOE CMeLLeHMe YacTel 06MOTOK UK BHYTPEHHeW NPOBOAKU B pesyrnkTaTe 06pbiBa NpoBOAOB
WNu HapyLUeHWsl coegUHEHUIA.

Coomeemcmaeue riposepsom ocCMOMpOM U UCrbimaHuaMu o pa3soesy 16.

MocneaHuniA BUTOK Kaxkao 0BMOTKM AoSKeH ObITh 3akpenneH OT CMELLEHUS.

MpumeyvyaHune 1 — Mepamu kpenneHus MOryT ObiTb:

- HAOEeXHOe CpeacTBO, HaMpUMep NeHTa, Keswee BEWeCcTBO MW aHKepHOe KperneHue npoBoaa;

- NMMBO BbINONHEHNE HEOGXOANMBIX TEXHONMOIMHYECKUX NMPOLEeCcCoB.

MpumevaHnue 2 — Npu Heo6xoOUMOCTU ANA NpedynpexaeHns NoTepb OT BUXPEBLIX TOKOB B pe3ynbrarte
BO3HNMKHOBEHNS KOPOTKO3AMKHYTOIO BUTKAa O0JIXXKHO 6bITb BbINOMHEHO 3alMTHOE IKpaHUpoOBaHue, TakK 4yTO6bI 06a KOHUa
O6MOTKM HE MOIMU OAHOBPEMEHHO COMPUKACATBCA APYr C APYroM UMM C CepAeYHUKOM.

19.12.2 Ecnu B Ka4yecTBe 130MnsALMm NPUMEHSIIOT 3a3ybpeHHyIo NeHTY, MpearnonaratoT, Y4To 3a3yOpuHbI pas-
HbIX cnoes 6yayT coBnadaTb. Ans onpeaeneHus paccTosHUIA Yepes U3oNALMI0 MOTYT UCMOSb30BaTECA YMEHb-
LUeHHble 3HaveHust no Tabnuuam 13, C.1 1 D.1 npu ycnoBumu ncnons3oBaHUsi 0QHOrO ACMOMHUTENBHOMO Crost
3a3y6peHHOI 1eHTbl 1 0QHOro AOMOSHUTENIbHOMO CMOSA CNITOLLHON NEHTLI, HANOXEHHOTo Ha Cnol 3a3y6GpeHHoi
TNEeHTBI.

MpumeyaHnue 1 — MNpumep npvBegeH B nepeuuncnenun b) M.2.1 npunoxenus M.

B kapkacax 6e3 60koBbIX LeHek A0MKHbI ObITh NpegycMoTpeHbl Mepbl Mo NPeAcTBpalLeHUd cMeLLeHst
KpaiHUX BUTKOB KaXXJoro Crosi.

MpumeyaHue 2 — Kaxasil CNon MOXET, HaNpUmep, YepeaoBaTbCsl C COOTBETCTBYIOWMUM U3OMALMOHHBIM
MaTepuanomM, 3allMLLAoWmMM OKOHEYHbIE BUTKM KXOTO Crlosi, W, KPOME TOro:

- obmoTka(n) MoxeT (MOryT) ObiTb NponuTaHa(bl) NNOTHO CNEKaemMbIM MPU CyLLKe MaTepuariom unu martepuarom,
OTBEpAEBaloLLMM NpY HU3KOW TemnepaTtype, NMOMHOCTBIO 3aMOMHSWMM NPOCTPAHCTBO MEXAY CMOSIMU M HAAEXHO 3aK-
pennsiioWwmMM OKOHEYHbIe BUTKY;

- BUTKM OBMOTKM(OK) MOTYT YyAEpPXMBATLCA BMECTE W3OMSILMOHHLIM MaTepuanoM UMM C MOMOLLBIO BbIMOMHEHUS
HeobX0AUMbIX TEXHOMOTMHYECKMX MPOLECCOB.

Coomeemcmaeue riposepsiemcst OCMOMPOM U UcribimaHusMu ro paszdenam 16—18.
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19.12.3 UzonupoBaHHble 06MOTOYHbIE NPOBOAA B CYCTeMaXx U3onsiLmm, 06ecneumBaloLLX OCHOBHYIO
UMK yCUneHHy1o M3onsLUIo, AOMKHLI COOTBETCTBOBATHL CriedytoLLum TpeboBaHUAM:

a) Tam, rge usonsuma o6MoTo4Horo Npoeoaa B 06MoTKax Ucrornb3yeTcsl B Ka4ecTBe OCHOBHOM U30NALUN
6e3 AONONHUTENBHOW MPOMEXYTOYHOM U30NALIMKA:

- U30NMpPOBaHHBI NPoBOA (HaNpUMep, C IPUMEHEHWEM NoiMaMuaa Ui M3oNsLMM paBHOLLEHHOTO Ka4ecTBa)
[AormkeH cooTBeTCTBOBATL TpeboBaHUAM NpunoxeHus K;

- M30MSAUNSt OQHOTO U3ONUMPOBAHHOIO 0GMOTOYHOro NpPoBoAa AO/KHA COCTOATL MO KpalHel mepe 13
[ABYX CIOEB;

b) Tam, rae usonsuna obMoTo4HOro Npoeoda B 06MOTKe UCMob3yeTcsl B Ka4eCcTBe YCUIMEeHHOW U30ONALUN;

- U30NMPOBAHHBIA NPOBOA (HaNpUMep, C MPUMEHEHWEM MoinaMmaa Unm U3oNALUM PaBHOLEHHOMO Ka4ecTBa)
[OIKeH cooTBETCTBOBATbL TpeboBaHuamM npunoxerus K;

- U30MAILKS OQHOTO U3ONUPOBaHHOrO OGMOTOYHOrO NpoBoAa AOSKHA COCTOATL MO KpaliHel Mepe 13
Tpex croes;

- N30M1SILMSI NoABepraeTCs COOTBETCTRYOLLEMY UCTBITAHWIO Ha SMEKTPUYECKYHO MPOYHOCTE U3onaumMmM no 18.3,
KOTOpOE NPOBOAAT MPU HANPSPKEHUW, YMHOXEHHOM Ha KoadbdunumeHT 1,25,

Tam, rge U3oNUpPOBaHHbIA OGMOTOUHbIN NMPOBOA HAMOTaH:

- Ha MeTanM4eckuin unmn deppuToBLIA cepaevHIK UMK

- Ha 3ManupoBaHHbIi MPOBOA, UK

- No4 aMannpoBaHHbIM NPOBOAOM,

Mexay 13onMpoBaHHbLIMU MPOBOAAMMW U CEPASYHUKOM U MEXAY U30MIMPOBaHHLIMU NPOBOAAMM U aManu-
poBaHHbLIMW MPOBOAAMW AONONHUTENBHO A0MKHA ObITh 4ONOMHUTENbHAA U30MNALMA, COOTBETCTBYIOLLANA 3HaYe-
HWIO paccTosiHUSA Yepes U3onaLmio no Tabnuue 13.

MpumeyaHune— 310 TpeboBaHNe yUUTbIBAET MEXaHWYECKUE HaMPSHXKEHWs, BO3HMKaOWME B U30NMPOBAHHbIX
0BMOTOUHBbIX MPOBOAAX.

MsroToBuTeb TpaHcdopMaTopa AOKeH ykasaTb, YTO 0OMOTOUHBIN npoBog 6bin nogseprHyT 100 %
KOHTPOSbHBLIM UCTLITAHUSIM Ha SMEKTPUYECKYO NPOYHOCTL cornacHo K.3.

TpeboBaHWs Mo NYTAM YyTEUKMU 1 3a30paM He NPUMEHSIIOT K U3ONUPOBaHHbLIM 0GMOTOUYHbIM NPpOBOAAM.

Ons o6moTok, o6ecneunBaoLLMX YCUNEHHY U3ONALMIO, He TPeBYIoTCS 3HAaUeHMs1, yka3aHHbIe B nepe-
yncneHusix 2) c) Tabnuu 13, C.1n D.1.

Coomeemcmeue rposepsirom 0CMOmMpPoOM 0bMomKU U rposepkoli BoKyMeHmauuu uzeomosumesisi rpoeoda.

19.13 PykosiTkW, pbiMaru ynpaeneHus u nogo6Hble Aetany AorikHbl 6biTe HAAEXHO 3aKpenneHbl, Tak YTobbl
OHW He ocnabnsnucb B pesynbraTte Harpesa, BUGpauun 1 T. M., KOTOPble MOTYT BO3HUKHYTb NPWU HOPManbHOM
aKkcnnyarauuu.

Coomeemecmeue ripogepsom oCMOMpPoOM U UcribimaHusiMu o pasdenam 14 u 16.

19.14 Kpbliwku, obecneumsaroLpe 3alimTy OT NOPAXKEHUS 3NEeKTPUIECKUM TOKOM, A0MKHbI ObITb HAAEXHO
3akpenneHbl. KpenneHnue AosmkHO 6bITb BLINOMHEHO NO MeHbLUE Mepe ABYMSA He3aBUCUMbIMU CpeaCcTBaMU, 13
KOTOPbIX M0 KpalHel Mepe ogHo TpebyeT NpUMEeHEHN UHCTPYMEHTA.

Coomeemcmesue riposepsom 0CMOMPOM U UCTIbIMaHUeM 8PYYHYIO.

Mpumevanune 1 — Kpblwka moxeT cogepxaTb Takme 3nemeHTbl, Kak nas unu oboa, kotopelie 06pasyloT ogHo
u3 Tpebyembix CpefiCTB KpenneHus.

Mpumevanmne 2 — B kavecTBe 3nemeHTOB, TPeDbYIOWNX NPUMEHEHUS UHCTPYMEHTA, MOTYT MCMNONb30BaTLCA
BUHTbI, KPOME raek u BUHTOB C HaKaTKOVI, Aaxe ecnu oHW UMEKNT cpeacTea AnAa dJMKcaLlMVI OT OTBUHYMNBAHUA.

19.15 TpaHcdopmaTopbl, CHaGXeHHbIe WTbIPAMU, NpeaHa3HaYeHHbIMU AN BBOAA B 3aKpensieHHble cTa-
LUMoHapHble WTencerbHble PO3eTKW, He A0MKHbI OKa3blBaTb Ha 3T PO3eTKU Ype3BblMaiHble MexaHu4Yeckue Ha-
rpysKu.

Coomeemcmeue rposepsiom eKkimodYeHueM mpaHcgopmamopa Kak rpu HopmasieHol 3Kcrityamayuu 8
cmauuoHapHyio wmericefisHyto posemky, coomsememsyioulyro IEC/TR 60083, npu amom po3emka GoinkHa epa-
wamsbCcsi 80Kpyea 20pu3oHmaribHol ocu, npoxodsauwell Yepes yeHmparbHbie JIUHUU KOHMAaKMHbIX 2He30 Ha pac-
cMosiHuU 8 MM 3a nuyesoli MNIT0CKOCMbI0 PO3EMKU.

JorionHumernbHbIl Kpymsawul MOMeHm, Komopbill Qo/mKeH bbimb NPUIOXeH K po3emke Oris1 yoepxaHusi ee
nuyeeoll nosepxHocmu 8 eepmukasibHol rniockocmu, He osmkeH rpesbiwams 0,25 H-m.

19.16 MNMepeHocHble TpaHcdopmaTopbl, HOMUHANbHAA BbIXOAHAA MOLHOCTbL KOTOPbIX HE NpeBbILLaeT
200B-A, gonxkHbl umeTb cTeneHb 3awwuThl IP20 v Bbiwe. Ansa TpaHcdopMaToOpoOB, UMEIOLLIMX CTEMNeHb 3allu-
Tl IPXO0, B MHCTPYKLMK NO SKCnnyaTaunm A0MKHO GbITh ykasaHo, YTO OHW NpeAHa3HaveHbl Ans MPUMeHEHNs! ToMb-
KO BHYTPU NMOMELLLEHUSI.
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MepeHocHble TpaHcdopmaTopbl, HOMUHaNbHasA BbIXogHasA MOLWHOCTL kKoTopbix 6onee 200 B- A, Ho
He npeBsbIlaeT 2,5 kB- A ansa ogHodasHbIX TpaHcdopmaTopoB 1nv 6,3 kKB- A gns TpexdasHbix TpaHcdopmaTo-
pPOB, A0SKHBI UMETb CTeneHb 3awwnThl IPX4 nnv soiwe.

MepeHocHbIe TpaHcopMaTopbl, HOMUHaNbLHAasA BbIXOA4HAasi MOLHOCTbL KOTopbIX bonee 2,5 kB- A ans
oaHodbasHbIX U 6,3 kB- A anst MHorodasHbIX TpaHcdopMaTopoB, JO/KHLI UMETb cTeneHb 3aluTbl IP21 unn
BbILLE.

19.17 TpaHcchopMaTopbl Co cTeneHbIo 3anThl oT IPX1 go IPX6 BrNoYUTENbHO AOKHBI UMETL ApeHaK-
HOe OTBEPCTWE ANAMETPOM He MeHee 5 MM Unu NnoLLaabio He MeHee 20 MM? NpU LWUPUHE He MeHee 3 MM.

OpeHaxHoe oTBepcTHe He TpebyeTcs, ecni TpaHcdopMaTop, BkItovas 0bMOTKM, cepAeyHK U Bce HEN3Oo-
NpoBaHHble YacTU, HaxoAasLMecs noa HanpsXXeHUeM, NofHOCTLIO 3aKPbIT COOTBETCTBYIOLLVM repMeTU3npy-
OLLIM MaTepuariom.

19.18 TpaHcdopmaTophbl, CTEMEHb 3aLLUTLI KOTOPLIX BbILLe, YeM IPX1, 4OMKHbI UMETb NTUTY0 BUKY (Npy
ee Hanun4um).

19.19 NepeHocHbIle TpaHcdopmaTopbl kKnacca |, paccuMTaHHbIe Ha NOAKIOYEHNE NOCPeaCTBOM MMBKMX
kabenei WNK LHYPOB, AOMMKHbI BbITE OCHALLEHbI HECbeMHbIM rMB6KUM Kabenem unv WHypoM ¢ MpoBOAOM 3a-
LUMTHOrO 3a3eMIeHUA W BUMKOW C KOHTAKTOM 3aLLUTHOrO 3a3eMieHusl.

Ecrv craumMoHapHbIn TpaHcdopMaTtop knacca | ocHalleH HeCbeMHbIM rMGKMM kKabenem Unu WHYpoM,
To Kabesnb UMW LWHYP A0MMKEH UMETL NPoBOA 3aLUTHOIO 3a3eMIeHUS U BUMKY C KOHTaAKTOM 3aLMTHOro 3a3eM-
NeHust.

Coomeememaue mpebosaHusm 19.16-19.19 nposepsrom oCMOMpPOM, UMEPEHUEM U UcribimaHusamu ro 17.1.

19.20 YacTtu, Haxogsawumecs nog HanpsxkeHuem, uenen BCHH n 3CHH aonkHbl 6bITb aneKTpudecku
oTAeneHbl ogHa oT APYron 1 oT Apyrux Lenei. C y4eToM COOTBETCTBYIOLLIETO paboyero HanpsXkeHUsA JOMKHbI
6bITb BbIMOMHEHbI crieaytoLime TpeGoBaHNs:

- BTOpnYHble Lenu BCHH gonxHbl ObITh 3NeKTpUYecKn oTAeNeHbl 0T BCEX OCTaNbHbLIX Lienei, He ABNsto-
wmxcs uensimm BCHH n 3CHH, aBoHOM 1M yeuneHHON u3onsuuen;

- BTopuyHble uenu BCHH gomnxkHbl 66ITe anekTpudecku otaeneHsl ot apyrux uenen BCHH n 3CHH oc-
HOBHOWN U3ONALMUEN.

MpwumeyaHun e — JaHHoe TpeboBaHne He ucknoyaeTt nogknioveHns uenu 3CHH k sawmtHoMy 3a3emnenuio.

[ns yeneii BCHH ebinonHsirom nipoeepky Ha coomaemcmeue mpebosarusiv 19.20.1, a ons yeneli 3SCHH —
mpebosaHusim 19.20.2.

19.20.1 Yactu uenent BCHH, Haxoasawmecs nog HanpskeHUEM, He AOMKHbI NPUCOEANHSTLCS K 3aLLUT-
HOMY 3a3eMJIEHUI0, K YaCcTAM, HaxoA4sAWMMCA NoA HanpshbkeHUeM, U K NpoBoA4aM 3alUTHOTO 3a3eMrie-
HUA, 06pasyoLLMM YacTb APYrMX Lenei.

HeunsonnposaHHble TokonpoBoaswue Yactu uenev BCHH He gomkHbI npucoeANHATLCS:

- K 3aLlUTHOMY 3a3eMIEHNIO UK

- K NpoBoAaM 3alMUTHOro 3a3eMIIeHUA, WY K He3allMLLEeHHbIM TOKONMPOBOASLUMM YacTAM ApYroi
uenm.

Ecnv HomuHaneHoe HanpsbkeHue npebiaeT 25 B nepemeHHoro Toka unu 60 B noctosiHHoro toka 6e3
nynbcauuii, To 3aluTa oT NPSAMOro KOHTakTa JomkHa bbITe obecneyeHa nocpeACTBOM U30MSALUKU, cNOCOBHOW
BblAepXKMBaTb UCMbITaTeNbHOE HaMnpsiKeHWe ANs ABOMHOM U YCUNeHHOMW U3onsauum cornacHo tabnuue 8a.

Ecnv HoMuHaneHoe HanpskeHue He npeBbillaeT 25 B nepemMeHHoro Toka unu 60 B noctosiHHoro Toka 6e3
nyfbcaLyid, T B 3aLLMTe OT NPSIMOro KOHTaKTa, Kak npasuio, HeT HeobxogumocTu. OgHako aTa HeoBX0AUMOCTb
MOXeT BO3HUKHYTb B onpeaeneHHbIX YCIOoBUSIX BHELLHMX BO3AENCTBYHOWMX (hakTOPOB (CM. COOTBETCTBYIOLLNNA
cTaHgapT YacTtu 2).

19.20.2 Ans uenet 3CHH gomxHbI BLINONHATLCA cnegytowne TpebosaHus.

3aluTa oT NPSAMOro KoOHTaKTa AomkHa obecneunBaThCs NOCPEACTBOM N30NALMKU, CNOCOBHON BhiAEpXMBaTb
UcnbITaTeNbLHOE HanpsbkeHWe Anst ABOWHOM 1M yCUNeHHOW U3onsLumM cornacHo Tabnuue 8a.

MpumedaHwun e — [JaHHoe TpeboBaHne o3Ha4aeT, 4yTo uenu 3CHH gomxHbl GbiTh M30NMpPOBaHbl Aaxe Ansa
HanpsxeHun Hmke 25 B nepemeHHoro Toka mnu 60 B noctosHHOro Toka 6e3 nynbcaumii, 3a UCKIIOYEHMEM YacTen,
HaxogsiWwuxcs noa HanpsAXeHuem, HernocpeacTBEHHO NPUCOEAMHEHHbIX K 3allUTHOMY 3a3eMITIeHUIo.

19.21 Ans uenen ®CHH B Liensx 3aWwuThl Kak OT NPAMOro, Tak U HEMPSAMOTO KOHTaKTa A0MKHbI BbINONHATL-
cAa cnegytolme TpebosaHus.

MpumeyaHune— Takne ycnoBusi MOryT, Hanpumep, BO3HUKHYTb, KOrda B Lenb BKhiodeHo o6opyaoBaHune

(TpaHcdpopmaTopsbl, pene, BbIKIOHATENM ANCTAHLMOHHOTO YINPaBIIEHWUs, KOHTAKTOpbI), HEAOCTATOUMHO VM30NMPOBaHHOE
Mo OTHOLIEHWUIO K LeNsAM BbICOKOTO HanpsiXeHus.
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3aluTa oT HenNpsIMOro KOHTaKTa AoskHa obecneunBaTbCcs N30NALMEN, BolAEPXNBAOLLEN MUHMMANBHOE
nenblTaTenbHoe HanpshxeHne, Tpebyemoe Ans NepPBUYHON Lieni.

19.22 TpaHcdopmaTopbl knacca |l He omkHbI cHabxaTbes cpeacTBaMy 3alUTHOMO 3a3eMIeHVs.

OpHaxo TpaHccpopmaTop knacca ll, npegHasHaveHHbIN AN UCNONB30BaHNUA B KOHTYPE, MOXET UMETb
BHYTPEHHWA BbIBOA, ANsi COXPAHEHUS HEMPEPLIBHOCTU LIEMW NpoBoga 3allUTHOTO 3a3eMIeHusl, He npucoeam-
HEeHHY0 K TpaHcdopmaTopy, Mpy YCNoBUW YTO BbIBOA M30MMPOBAH OT AOCTYMNHLIX TOKONPOBOAALLIMX YacTen
nsonauuen knaccal ll.

Coomeemcmaue nposepsirom 0CMOMPOM.

19.23 TpaHcdopmaTopsbl knacca lll He gomkHbI cHabXaTbCsl cpeAcTBaMM 3aLLUTHOTO 3a3eMIIeHUs.

Coomeemcmeaue rposepsitom 0CMOMPOM.

20 KoMnoHeHTbI

KoMnoHeHTbI, Takve Kak Bblkto4YaTenu, LuTencesibHble BUMKY, NNaBKk1e npeaoxXpaHnTeni, 1aMmnoBble naTpo-
Hbl, KOHAEHCAaTOPbI, FMBKe kabenu K LIHYpPbI, AOMMKHBI COOTBETCTBOBATL TPEGOBAHNAIM COOTBETCTBYHOLLMX CTaH-
AapTtoB M3K, HackonbKo 3To NpueMnemMo Ans NpUMeHeHs.

KoMnoHeHTLI, coaepxalumecs B TpaHcdopmaTopax Wi noctaensieMble ¢ TpaHcdopMaropamu, nog-
BepralT BCEM UCMbITaHNAM MO HACTOSILLIEMY CTaHAapTY Kak YacTb TpaHcdopmaTopa.

CooTBeTCTBME ONpeaeneHHoro komnoHeHTa TpebosaHusiM ctaHaapTa MK HeoBsizaTensbHO rapaHTUpyeT ero
COOTBETCTBUE TpeboBaHMAM HACTOSLLEro cTaHdapTa.

McnbiTaHne KOMMNOHEHTOB 0BbIYHO NPOBOASAT OTAENBHO COrMTACHO COOTBETCTBYHIOLLEMY CTaHAAPTY € y4eToM
cregytoLuero:

- POBEPSAIOT, YTOOLI yBeanTbCs, YTO YKasaHHbIE B MapK/POBKE HOMUHAMbHbLIE XapaKTEPUCTUKU KOMMOHEH-
TOB COOTBETCTBYIOT YCNOBKSIM paboThl TpaHcdopMaTopa, BKIo4as NyckoBol ToK. MNMocne 3Toro KOMMoHEHT Uc-
MbITLIBAIOT COrMacHo ero Mapkuposke. Yucno o6pasLoB AOMKHO COOTBETCTBOBATL TpeGOBAHUAM COOTBETCTBYHO-
Lero cTaHaapTa;

- KOMMOHEHTbI, Ha KOTOPLIX HE YKka3aHbl UX HOMUHAMNbHBIE XapaKTEPUCTUKMN, UCTILITLIBAIOT B YCNOBUSIX pabo-
Tbl TpaHcchopmMmaTopa, BKIOYaA MYCKOBOW TOK. Yucno o6pasuoB B obLLeM cnyyae A0o/mMKHO COOTBETCTBOBATb
TpeboBaHUsM COOTBETCTBYIOLLIErO CTaHAAPTa;

- KOMIMOHEHT, Ha KOTOpbI OTCYTCTBYET cTaHaapT MAK, nnbo He nmetoLLiA MapKMpoBku, NMGo ncnonbaye-
MbIli He B COOTBETCTBMU CO CBOEI MapKUpPOBKOM, UCMBITLIBAIOT B YCNOBUsSIX paboThl TpaHcdopmartopa. Yucno
06pas3LoB B 0bLLeM criyyae A0MKHO COOTBETCTBOBATL TPE6OBaHNUSAM aHaNOTMYHbIX TEXHUYECKUX YCIOBUIA.

20.1 CoeguHuUTENU 3NeKTPonpubopoB ¢ NIUTAHNEM OT CETU A0MKHLI COOTBETCTBOBATL TpeGoBaHUAM cepum
crangaptoB IEC 60320 ana TpaHcdopmMaropoB co cTeneHblo 3awwmTbl IPX0 un IEC 60320-2-3 unu IEC 60309 —
Ans apyrux TpaHccgopMaTopoB.

20.2 ABTOMaTU4EeCKUE yrnpasnsiioLLMe YCTPONCTBA AOMKHbLI COOTBETCTBOBATL TPeGOBaHUAM cepun cTaHaap-
ToB IEC 60730 1 cooTBeTCTRYIOLIUX YACTEN 2, KpOME TeX, KOTOPble UCMLITLIBAIOT COBMECTHO € TpaHcdopma-
TOpoM.

20.3 Tepmo3BeHbA JOMKHbI cooTBeTcTBOBATL IEC 60691, Hackonbko aTo Npvemnemo.

20.4 Boikntouatenu, npeAacTasnsiowue coboit HacTe cbopkv TpaHccopmatopa, 40MKHbI COOTBETCTBOBaTb
nNpunoxexuto F.

Kpome Toro, Bbikno4aTenu, npegHasHaveHHble ANs OTKoMeHUst TpaHcdopmaropa oT UCTOYHMKA NuTa-
HUWS1, AOMKHBI OTKIIOYATL BCe nontoca U obecnevnsartb NosHoOe OTKYeHUe ANsi COOTBETCTBYIOLWEN KaTeropum
nepeHanpsbkeHusi. 3Tn TpeboBaHWS OTHOCUTENbHO BCENOMNKOCHOTO OTKMIOYEHUSA U NOMHOO OTKIMOYEHNUSA He OT-
HocsiTcsl K TpaHcdopMaTopaM, B KOTOPbLIX NPeaycMOTPEHO NOAKNIOHYEHUE K UCTOUHMKY NMATAHUS C MOMOLLbHO
rubkoro kabensi N LUHypa 1 LWTeNncensLHON BUNKK, UNu K TpaHcdopmaTopaMm, B UHCTPYKLIMK MO KCcnAyaTauum
KOTOPbIX YKa3aHo, YTO Takue cpecTBa OTKNHOHYEHUSA AOMKHbI YCTaHABNMBATLCA B CTALMOHAPHOW 9NEKTPONPOBOAKE.

Coomeemcmeue rpoeepsitom 0CMOMPOM.

20.5 He gorkHo 6b1Tb COBMECTUMOCTU, KOTOPAs MOXET BbI3BaTb ONACHOCTb MeXAy LUTENCeNbHbIMU Po3eT-
Kamu BO BTOPUYHOM Lienu 1 BUkamu, NnpeaHasHaveHHLIMU ANA NPSAMOro CoeAnHEHUs co LUTencensHbIMA po3eT-
KaMu Ansi nepBUYHOM Lienu B COOTBETCTBUUN C NpaBuiamMmn yCTPONCTBA 3NEKTPOYCTAHOBOK, HAaNpsKEHNAMU U
YacToTamu.

Bunku v wrencenbHble po3eTkn Ans cuctem BCHH aomkHbl cooTBeTcTBOBaTH TpeboBaHusim IEC 60906-3 1
IEC 60884-2-4. OaHako BUMKW 1 LWTencefbHble po3eTkun ans cuctem BCHH ¢ HoMuHaneHBIM TokoM He Gonee 3 A,
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MaKchMasbHbIM HanpskeHnem 24 B nepemeHHoro Toka unu 60 B NoCcTosiHHOMO ToKa 1 MOLLHOCTLIO He Bonee 72 BT
OOIKHbI COOTBETCTBOBATb TOMbKO CrieayoLLIMM TpeboBaHUAM:
- BUJIKW He OOMMKHbI MOAX0ANTb K LUTeNcebHbLIM po3eTkam ApYriX CTaH4apTU30BaHHbBIX CUCTEM HaMPSHKEHWUST,
- LUTencernbHbIe PO3eTKN He AOMKHbI NOAXO0ANTL K BUNKaM ApYrux CTaH4apTU30BaHHbIX CUCTEM HaMNpsXKeH s,
- LUTencesnbHbIe PO3eTKN He AOMKHBI UMETb KOHTaKTa 3allMTHOro 3aseMNeHs.
MpumeyaHune— Tak kak IEC 60906-3 pacnpocTpaHAeTCa TONbKO HA BUINKM M PO3ETKM C HANpsXeHusamun 6, 12,
24 v 48 B, ansi TpaHchopMaTOpPOB C NPOMEXYTOUHBIMW 3HAYEHUSIMU HAMPSHKEHUST NMUTAHUS JOMXKHbI UCMONb30BaTLCA
BUNKM C Brivxanwmm GonblUmMM HanpsbkeHneMm. [pyrve cucteMbl BUNOK M PO3ETOK AOMYCKATCS TONbKO AN npucoeam-
HEeHHbIX TpaHcopMaTopoOB.

Bunku n wrencenbHble po3eTku Ans cuctem 3CHH gomnkHel cCOOTBETCTBOBATL criedytoLumMmM TpeboBaHusaM:

- BUSNKW He A0IDKHbI NOAX0ANTb K LUTENCesbHbIM po3eTkam ApYrMX CTaHAapTU30BaHHBLIX CUCTEM HAMPSKEHUST;

- WTencesbHble PO3eTKW He A0MKHbLI NOAXOAWUTL K BUNKaM APYriX CTaHAapTU30BaHHbLIX CUCTEM HAMNPSDKEHWST,

- WTencenbHble PO3eTKN HE A0SKHbI UMETb KOHTaKTa 3al/THOMo 3a3eMJIeHUSI.

OTO He MCKIToYaeT UCNOoMb3oBaHWS LUTENCeNbHbIX PO3ETOK, codepXKallmX KOHTaKT (byHKLMOHANBHOrO 3a-
3eMIeHus.

Bunku n WwWtencensHble poseTkn ang cuctem ®CHH gomkHbI coOoTBETCTBOBATL CnedylowmmM TpeboBaHUAM:

- BUSKM He AOMKHbI NOAXOAMNTb K LUTencesbHbIM po3eTkaM ApYrx CTaHAapTU30BAHHBIX CUCTEM HAMPSKEHUS;

- WTencesibHble Po3eTKY He AOIMKHbI MOAXOAWTL K BUITKaM ApYrnX CTaHAAPTU30BaAHHbLIX CUCTEM HAMPSDKEHUA.

Coomeemcmeue rposepsitom 0CMOMPOM U UCTIbIMaHUEM 8pyYHY!O.

20.6 TepMoBbIKIOYaTENU, TePMO3BeHbS, pene neperpysku, nnaskve npegoxpaHuTenu u apyrue sa-
LMTHBbIE YCTPOACTBA OT Neperpyaku A0IKHbI UMeTb 4OCTATOUHYIO OTKIIHOHAIOLLYH CMOCOBHOCTD.

Coomeemcmeue omkiodarowel criocobHocmu mepmosbikmiodamesell rposepsiom coomeaemcmeyio-
wumu ucneimanusimu no 20.7 unu 20.8.

Coomeemcmeaue omkrroqaroueli criocobHoOCMU MepMO38eHbee8 MPo8epsiiom coomeemcmayowum Uc-
neimaHuem o 20.8.

Omekrrovaroujasi criocobHocmb riiaskux rnpedoxpaHumenell domkHa coomeemcecmaeosame mpebosaHUAM
rodxodsuux cmaHdapmos Ha riyiaskue ecmaeku.

20.6.1 Mnaskvie npegoxpaHuTeny, cooTBeTcTBYOWME TpebosaHuam IEC 60127 v IEC 60269, moryT npogon-
XUTENbHOE BPEMSI HAXOAMTLCA MO TOKOM Harpyskui, He npesbillatolwmM B 1,1 pasa 3Ha4eHUss HOMUHANBLHOTo
ToKa.

20.7 TepMoBbIKno4YaTenu J0MKHbI COOTBETCTBORATL TpebosaHusiM 20.7.1.1 1 20.7.2 unmn 20.7.1.21 20.7.2.

20.7.1 TpebosaHunss — cornacHo IEC 60730-1.

20.7.1.1 TepMoOBBIKNIOYaTeNU, UCMbITbIBaEMbIE KaK OTAENbHbIE KOMMOHEHTbI, AOSMKHbI COOTBETCTBOBATL
TpeboraHusM u ncnbiTaHusm no |EC 60730-1.

Ons uenei HacTosiLLero cTaHAapTa NPUMEHSIIOT creaytoLuee:

a) TepMoBbIKOYaTenu JoMkHbI 6bITb TNa 1 unu 2 (cm. IEC 60730-1, nogpasgen 6.4)

b) TepmoBbIKnOYaTENU JOMKHBI UMETb MO KpalHeln Mepe MukponpepbiBaHue (tun 1C unu 2C) (cm.
IEC 60730-1, nyHKTbI 6.4.3.3 1 6.9.3) unu MukpooTktoveHune (Tun 1B nnmn 2B) (em. IEC 60730-1, nyHKTbI 6.4.3.2
1 6.9.2);

C) TepMOBBIKIOYaTENM C PYYHbLIM BO3BPATOM B UCXOAHOE NONOXeHWEe A0KHbI UMEeTb MEXaHU3M CO CBO-
604HbIM pacLienneHrem, B KOTOPOM HEBO3MOXHO MPe0oTBPaTUTL pa3MblKaHUsi KOHTAKTOB MpW NPOAoMKALWEMCA
nospexaeHuun (tun 1E nnun 2E) (em. IEC 60730-1, nyHKkT 6.4.3.5);

d) yncno LMKNoB aBTOMAaTUYECKOro AeNCTBUSI COCTaBNAET:

- 3000 umknoB Ans TepMoBbIKOYaTeNnel ¢ CaMOBO3BPaTOM;

- 300 umMknoB Ans TepMoBbIKIoYaTeneil 6e3 camoBo3Bparta, KoTopble MOryT ObITb NPMBeAEHbI B UCXO4-
HOe COCTOsIHWE BpY4Hyto 6e3 NoMOLLM MHCTpYMeHTa (cM. [EC 60730-1, nyHkT 6.11.10);

- 300 unknoe Ans TepMoBbIKNOYaTenein 6e3 caMoBo3BpaTa, KOTOpble MOryT ObITh NpUBeAeHbl B UCXOa-
Hoe cocTosiHWe, Korda TpaHcdopmatop oTkiodeH (M. IEC 60730-1, nyHkT 6.11.10);

- 30 umkIoB ANsl TepMoBbIKMIOYaTene 6e3 camoBo3BpaTa, KOTOpblE MOTYT ObITh NPUBEAEHbI B UCXOA-
HOE COCTOsIHWE TOSbKO C MOMOLLLI0 MHETPpYMeHTa (cM. IEC 60730-1, nyHkT 6.11.11);

€) TepMOBBIKMIOYaTeNM 40MKHbI BblTb CNPOEKTMPOBAaHLI Tak, YTOGbI OHW BblAEepXKMBaNW 3NeKTpuyeckme
Harpysku, npuknagbiBaemble K UX N30MSILMOHHBLIM YacTsiM B TeUeHWe ANUTENLHOrO BPeMEeHMW, U AOMKHbI BbITb
COOTBETCTBEHHO UcrbITaHbl (cM. IEC 60730-1, nyHKT 6.14.2);

f) xapakTepucTukM TepMoBbIKNOYaTenen, OTHOCSALLMECS K:

- HOMUHanbHBIM NapameTpam (cMm. IEC 60730-1, pasgen 5);
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- KnaccuduKaLMm cornacHo:
1) Buay nutaHus (cm. IEC 60730-1, nogpasgen 6.1);
2) Tuny ynpasnsiemoi Harpy3aku (cm. IEC 60730-1, nogpasaen 6.2);
3) crenenu 3awuThl, obecneumBaembie 06ono4KkamMu, OT NPOHUKHOBEHUS! TBEPALIX NOCTOPOHHUX Npea
MeToB U nbinn (cM. IEC 60730-1, nyHkT 6.5.1);
4) cTeneHu 3alwmThl, obecrnevnBaembie 060n04KamMK, oT BpeaHOro NPOHUKHOBEHUS Boakl (cM. IEC 607301,
nyHKT 6.5.2);

5) cteneHu 3arpAsHeHun (cm. IEC 60730-1, nyHKT 6.5.3);

6) cpaBHUTENbLHOMY MHAEKCY TpekuHrocTonkocTu (cm. IEC 60730-1, nogpasgen 6.13);

7) MakcumManbHou Temnepatype okpyxatwwen cpeapl (cM. IEC 60730-1, nogpasaen 6.7),

OOMKHBI NoAXoAUTL AN NPUMEHeHUs B TpaHcdopmaTope nNpy HopmarbHbIX pabounx YCrnoBUsIX U B yCno-
BUSIX HEWCTPABHOCTM (HaNpumep, KOPOTKOE 3amblKaHWe BbIXOAHBIX BbIBOAOB).

20.7.1.2 TepmoBbIKntoyaTenb, UCNbITbIBaeMbI Kak YacTb TpaHcdopmaropa, A0KEH:

- UMeTb Mo KparHeh mepe MukponpepsisaHue (Tun 1C unu 2C) nnu mukpooTkntodeHune (tun 1B unu 2B)
cornacHo |[EC 60730-1;

- NOABEPrHyTECA UCTbITAHUIO Ha cTapeHue B TedeHne 300 4 npu TeMnepaType, COOTBETCTBYHOLLEH TeMnepa-
Type oKpyXatoLLei cpebl TepMoBbIKNIovaTens npu paboTe TpaHcdopmaTopa B HopMasbHbIX pabounx ycro-
BUSIX MPW TemnepaType okpyxatoLuen cpeael 35 °C unu, rae ymectHo, npu t, + 10 °C;

- NMOABEPrHYTLCS UCTLITAHWUIO HA YUCNO LUMKIOB aBTOMaTUHECKOro ASNCTBUS, ykazaHHoe B 20.7.1.1 ans
TepMOBbIKIOYaTenemn, UCMbITbIBAeMbIX Kak OTAENbHbIE KOMMOHEHTLI NPW YCTaHOBIEHUM COOTBETCTBYHOLLIEro-
(vx) ycnoBusi(i) HencrnpaBHOCTU.

UcnbiTaHus NpoBodsaT Ha Tpex obpasuax.

MpwumeyaHwune— Obpasey cOCTOMT U3 TpaHcopmaTopa CO BCTPOEHHBIM TePMOBbLIKNIOYaTenem.

Coomeemcmaeue rposepsiom 0CMOMPOM U NposedeHUeM yKasaHHbIX UCbimaHud.

Bo epems ucnisimaHuli He AOMmKHO 803HUKamb ycmoldueol dyau u He OOMKHO Bbimb riospexdeHutl rno
Opyaum npuquHam.

lMocnie ucnbimaHuii mepMoebIKIIoYamersbs U mpaHcghopMamop He O0MKHbI uMems rospexoeHutl, Ha-
pywarowux mpebosaHust HacmosAwe2o cmaHdapma, 8 4acmHocmu He AomKHO Bbimb rnospexdeHull 060/104KU,
YMeHbLUEHUS 3a30p0o8 U nymel ymeyKu, a makxke ocrnabrieHusl 3/1eKmpu4yecKux coeduHeHuUl unu cpedcms
MexaHUYECKUX KperneHud.

20.7.2 TepmoBbIKnMIOYaTe Ny JOMMKHbI UMETbL COOTBETCTBYIOLLLYIO PaspbiBHYH CMIOCOBHOCTb.

20.7.2.1 TpaHcchopmamop ¢ mepmMmosbikiodamerneM 6e3 camogo3epama rumarom HarpsKeHUeM,
pasHbiv 1,1 HOMUHaNLHO20 HaNpPsHKeHUs MUMaHUs, a 8bIXOOHbIE 8b1800kI 3aKOpa4YUBarom Ha 8pemsi 0o cpa-
bambieaHusi mepMosbikIoYamensi. 3ameM HanpspkeHue NnumaHusi omkiioyaom, u mpaHcghopmamop ox-
nax0aemcs npubnu3umernsHo 00 KoMHamHoU memriepamypabl. HanpsixkeHue numarusi 8KIio4arom eHosb C 10-
MPEXKHEMY 3aKOPOYEHHbIMU 8bIXOOHBIMU 8bIBOOAMU.

Bmom yukn ebironHsilom:

- mpu pas3a rpu KoMHamHot memrepamype (25 + 10) °C ons mpaHcghopmamopoe 6e3 MapKuposaHus
3HaKoM t, pmin ;

- mpu pasa fpu MUHUMabHOU memriepamype okpyxatowel cpedsbi t, .., 019 mpaHcgopmamopos,
MapKUpOBaHHbIX 3HAKOM t, i .

lNocne nposedeHuUsT YUKTUYECKO20 UCTbIMmaHusi mpaHchopMamop numarom HarnpsikeHueM, pasHbiM
1,1 HOMUHaNbHO20 HaNPsHKeHUs1 NTUMaHUs, 8 meYyeHue 48 4 ¢ 3aKOPOYEHHBIMU 8bIXOOHLIMU 8bIB0OaMU.

20.7.2.2 TpaHchopmamop ¢ mepMoebIKITIoYamersieM ¢ CaMo8038pPamoM UMmarom HarnpskeHueM, pas-
HbIM 1,1 HOMUHaIbHO20 HanpPsHKeHUs MUMaHUs, C 3aKOPOYEHHBIMU 8bIXOOHBIMU 8bi800aMU.

Bmom yukn ebinonHsom:

- 48 4 ipu memrepamype okpyxatoujel cpedsi (25 + 10) °C dnsi mpaHcghopmMamopos 6e3 MapKuposKu
3HaKoM ty mins

- 24 4 npu memrepamype okpyxatouiel cpedel (25 + 10) °C u 24 4 npu MUHUMansHoU memrepamype
okpyxatoulel cpedbl t, i, O mpaHcgopmMamopoes, MapKUPOBaHHBLIX 3HAKOM t, .

Coomeemcmeaue rpo8epsitom OCMOMPOM U IPO8EOEHUEM YKa3aHHbIX UCMbImaHull 8 onpedesieHHOM r1o-
psidke.

Bo epems daHHbIX ucribimaHut He O0ITKHO 803HUKATb YCTOMUUBOMW AYTrA.

lNocne ucrnisimaHusi mpaHcgopmamop OOITKEH:

- 8bl0epxxame ucrbimanue rio pasoery 18;
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- He uMemsb rospex0eHUl, Hapywarouux mpebosaHus Hacmosuweao cmaHdapma;

- 66imb pabomocrnocobHbIM.

20.7.3 PTC pe3ncTop Henpsamoro Harpesa B HaCcTOALLEM CTaHAapTe cuMTaeTcsl TepMOBLIKMIOYaTenem
6e3 camoBo3Bpara.

Coomeemcmaeaue riposepsitom credyrowum UcribimaHuem.

TpaHcchopmamop rnnumarom HanpskeHUeM, pasHbiM 1,1 HOMUHasIbHO20 HanpPsHKeHUsI MUMaHuUs, 8 me-
yeHue 48 4 (2 cym) ¢ 3aKOpOYEHHbLIMU 8bIXOOHBIMU 8b1800aMU.

Yepes 48 y mpaxcgopmamop oxnaxdarom npubnusumesibHo o memnepamypb! OKpykarowel cpedsbl;
OaHHoOe ucribimarue rnoemopsitom fsaMme pa3 fpu MakcumasibHol memriepamype okpyxaioujeli cpedbi, ykazaHHOU
Ong mpaHchopMamopa Uu320mosumesiem.

Te xe caMbie ucribimameribHbie YUKIbi ioemopsitom rpu 0,9 HOMUHaNbHO20 HanpsHKeHUs NUMaHus u
MUHUMaITEHOU meMriepamype oKkpyxaroujel cpedsl, ykasaHHol 8519 mpaHcghopMamopa u32omosumersiem.

Bo spemst yacmu ucrisimamerbHO20 UuKila, koeda mpaHcgopmMamop Haxodumces riod Haezpyskod, PTC
pe3ucmop doikeH cpabomamb U 0CMambCs 8 COCMOSHUU 8bICOKO20 CONpomuesieHusi 00 mex rop, rnoka He
omxkmodumces numadue. lNocne 3asepuieHus ucrbimaHus mpaHcghopmamop OosKeH eblfepKamb UCTbimaHue
o pasderny 18, He uMems rogpexderuli U 6bimb PabomocrnocobHbIM.

20.8 TepMo3BeHbA AOMKHLI 6bITb UCNbITAHBLI OAHUM U3 ABYX cneayownx cnocobos.

20.8.1 Tepmo3BeHbs, UCMbITbIBAEMbIE KaK OTAENbHbIE KOMMOHEHTbI, 4OMKHLI COOTBETCTBOBATL TpeboBa-
HUsIM U ucnbiTaHusam no IEC 60691.

Ecnu TepmoaBeHo ucnbiTeiBaloT Mo IEC 60691, To:

- anekTpudeckue ycriosus (cM. IEC 60691, nogpasaen 6.1);

- TemrepaTypHble ycrosus (cM. IEC 60691, nogpazaen 6.2);

- HOMVHarnbHbIE NapaMeTpbl TepMo3BeHa [cM. IEC 60691, nepeuncnexune b) pasgena 8J;

- nogxoasiume repMeTUINpyroLLMe KoMnayHAab!, NPONUTLIBAOLLME XXUAKOCTU UNN YUCTALLME pacTBOPUTENN
[cm. IEC 60691, nepeuuncnieHve c)pasgena 8]

OOMKHbBI NOAXOAUTL ANA NPUMEHEHUA NPU HOpMaSbHBIX PaBoYNX YCNOBUSX U B YCNOBUAX KOPOTKOrO 3aMbl-
KaHWsi U neperpysku.

Coomeemcmaeue riposepstom ucrsimaHueM o IEC 60691, ocMompoMm u usMepeHueMm.

20.8.2 Tepmo3BeHb#, UCMLITbIBAEMbIE KaK YacTb TpaHcdopmaTopa:

- [OMKHbI BbITh NOABEPrHYTHI UCTIbITAHMIO HAa cTapeHuWe B TedeHue 300 Y npy TemnepaType OKpyKatoLLei
cpedpbl TepMoO3BeHa, BO3HMKatoLeh npu paboTe TpaHcdopmaTopa B HOpMaribHbIX paboumx ycnoBusix npu
TeMnepaType okpyxatoLlen cpegbt 35 °C unu, rae ymectHo, t, + 10 °C;

- BOMKHbI BbITe NOABEPTHYTHI UCMLITAHUIO B TAKUX YCIIOBUSIX HEMCTPABHOCTU TpaHcdopmaropa, KoTopble
BbI3bIBAOT cpabaTbiBaHe TePMO3BEHa, NMPY 3TOM He AOMKHO BbITb YCTOWUMBOM Ayrv U MOBPEXAEHWIA, HapyLLa-
toLwmx TpeboBaHMsa HacTosALWEro cTaHaapTa;

- OOJTKHbI BbIAEPXKMBATb YABOEHHOE HOMVHaIbHOE HanpsbKeHWe Mo pasbeANHEHNIO U UMETL COMPOTUBIE-
HUe n3onsummn He meHee 0,2 MOM Npu M3MepeHUM NOCTOSIHHBIM HanpsbkeHneM, paBHbIM YABOEHHOMY HOMUHANb-
HOMY HanpsHKeHWHo, Mo pa3beanHEHWHO.

McnbiTaHne NpoBOAST TpU pasa; 0Tkasbl He gonyckatTes. [JaHHoe UcnbITaHWe He NpuMeHsieTcs Ans 6e3o-
nacHbIX NpuY NoBpeXxaeHUU TpaHccopmaTopoB.

TepMoO3BEHO 3aMEeHSIHOT YaCTUYHO MUITU MOSTHOCTLIO MOCE KaXXA0ro UCTILITaHUS.

Koraa Tepmo3BeHO 3aMEHNTL HEBO3MOXHO, UCTbITAHWE MPOBOASAT Ha TPEX HOBbIX oGpasuax.

Coomeemcmaeue rposepsirom 0CMOMPOM U yKa3aHHbIMU UcrbimaHusMu 8 rnpusedeHHoM nopsioke.

20.9 TennoBble 3aLLMTHbIE YCTPOWCTBA C CAMOBO3BPATOM HegoMNyCTUMO UCMOMb30BaTb, ECIN HET rapaHTui,
YTO HE BO3HUKHET OMAacHOCTb (MexaHu4eckasi, SNekTpuyeckas unm gpyroro poga), cesisaHHas ¢ ux pabotocnocob-
HOCTbIO BO BpeMsi U MOCIe UCTbITaHWA Mo HAacTosILLeMY CTaHaapTy.

Coomeemcmaeue rpo8epsiom OCMOMPOM.

20.10 TepmoBbIKnOYaTenu, NpegHasHa4YeHHbIe A5l BOCCTAHOBNEHWS MPYU MOMOLLM MaikK, HeaonycTUMo
1CMosb30BaTh ANS 3aLUMThI OT NeperpysKu.

Coomeemcmaeue rpo8epsiom 0CMOMPOM.

20.11 YcTpolWicTBa 3aluThl OT Neperpy3ok He AoMKHbI cpabaTtbiBaTb BO BPEMS BKITIOYEHUSI HAaNpsikeHWs
nMUTaHWS.

Coomeemcmeue rposepsitom criedyowum UcrsimaHuem.

HeHaepy:xeHHbIU mpaHcghopmMamop numarom HanpsikeHuem, pasHeiM 1,1 HOMUHaNbHO20 HarnpsHKkeHUs
numanus. 3amem 20 pa3 HarpsikeHUe rnumaHus 8KITKYarom U OMKIIKYarm ¢ UHMepsaioM rpumepHo 10 ¢ unu
8 maKol MOMEHM 80JTHbI HAMPSKEHUS, PU KOMOPOM I1yCKO80U MoK MakcUMaslbHbIU.
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Il punmedaHne — BkrtoueHue v OTKMYEHNE MOXHO BbIMOMHWUTD TOMNBKO ABaxkabl Npy npumMeHeHnn yCTpOVICTBa
Onsa BKIKOYeHUA npu Hanbonee He6naronpvaH0M ONEKTPUYECKOM YyrIme HanpsbkeHUsa NUTaHus.

UemouHuk numanrusi 0omkeH bbimb makuM, 4mobel fpuU yCKOBOM MOKe nadeHue HanpsKeHUs He Npeabi-
warno 2 %.

21 BHyTpeHHAS npoBoAKa

21.1 BHYTpeHHsIs NpoBoaKa U 9NeKTpUYEeCK e COeAUHEHNA MeXay pasnuYHbIMU YacTAMU TpaHcdhopmaTto-
pa AomkHbl 6bITb COOTBETCTBYHOLLIMM 06pa30oM 3aLUWLLEeHbI UMX 3aKPbITbI.

MyTu npoknagku NpoOBOAHWKA AOMKHbI BbITh rMagkuMmn, 6es ocTpbiX Kpaes, HEPOBHOCTEN, 3ayceHLeB U T. 1.,
KOTOpbIe MOrNW Bbl TOBPEANUTE USOMSALMIO MPOBOAHNKOB.

21.2 OTBepcTUA B NIMCTOBOM MeTasse, Yepes KoTopble MPOXOaaT N30NMPOoBaHHbBIE MPoBoAa, AOIMKHBI UMETb
CKpYrneHHble Kpasi c paguycoMm 3akpyrneHus He MeHee 1,5 MM UK A0KHbI ObITb CHABXEHbI BTYIKaMK U3 U30NS-
LIOHHOrO MaTepuana.

21.3 HeunzonvpoBaHHble NPOBOAHMKN A0KHbI BbITh 3aKPENeHbl Tak, YToObl pacCTOsIHWE MEXAY HUMK, a
Takke Mexgy HAMU 1 060NoYKON HaaeXHO COXPaHANOCh.

Coomeemcmesue mpebosarusim 21.1—21.3 nposepsirom 0cMompom.

21.4 BHyTpeHHWe NpoBoAa He A0MKHbI 0cnabnaTbCs NpW NOAKTIOYEHI BHELLHX NMPOBOAOB K BXOAHLIM UK
BbIXOAHbLIM BbIBOAAM.

Coomesemcmaeue rposepsiiom 0CMomMpoM U UucrisimaHuem o 23.3.

21.5 VisonmpoBaHHble NpoBOAHWUKA, KOTOpPLIE NPU HOPManbHOI akcnnyaTauumy NoasepratoTca TemnepaTy-
pam, NpeBbILIaLLMM NpeaerbHble 3HaveHus, NpuBeaeHHble B 14.2, A0mMKHbI UMETb U30MALMI0 N3 TEMIOCTONKUX
1 HErMrPOCKOMUYHbBIX MaTepranos.

Coomeemcmeue rposepsiiom 0CMOMPOM U, npu Heobxodumocmu, AOMoNHUMENBHLIMU UCTLIMAaHUSIMU;
mewmriepamypy ornpedesisitom 80 8peMs UCbimaHusi rno 14.2.

22 lMpucoeanHeHe K UCTOYHUKY NUTAHUA U Apyrvue BHELWHWe rmokue kabenm
M WHYpbI

22.1 HomuHanbHble napameTpbl ToKa U HanpsbkeHust Bcex kabenen, rbkux WHYPOB U COEANHUTENbHBIX
CPeacTB, O KOTOPLIX UAET peyb B HACTOsILLIEM pasfere, AoMMKHbI COOTBETCTBOBATL NapameTpam TpaHcdopmaro-
pa, K KOTOPOMY UX MPUCOEAUHSIIOT.

Coomeemcmeue rposepsitom 0CMOMPOM.

22.2 ins BXoAALWMX W BLIXOAALLMX BHELLHUX NMPOBOAOB AOKHbI GbITb NPeAyCMOTPeHbl OTAENbHbIE BXOAbI.

BxogHble 1 BbIXOAHBLIE OTBEPCTUSI ANsl BHELLHUX NPOBOAOB A0MKHbI ObITb CNPOEKTUPOBAHLI TaK, YTOGbLI 3a-
LWMTHaA obonoYka WHypa He noAsepranacb pucky NOBpEXAEHNUS NPpU YCTAHOBKE NPOBOAOB.

BxoaHble v BbIXOAHbIE OTBEPCTUS ANs rMBKvX kabeneii nnm WHypoB A0MKHbI GbITb BbINOHEHbI U3 U30NALM-
OHHOro MaTepuana b0 cHabXXeHb! BTYIIKON U3 U3ONSILIMOHHOTO MaTepUana, KOTOpbIi He NOABEPXKEH CTapeHuio B
YCnoBusxX HopManeHow paboTel. OTBEpPCTUS BTYNOK AOMKHbLI UMETb (hOPMY, UCKNMHOYAOLLYIO MOBPEXAEHUE WHYpa.

BTynkv AN BHELWHEro NpoBoAa AOMKHbI BbITb HAAEKHO 3aKpenNeHbl U BbINOSHEHbI Tak, YTo6bl OTBEpCTUE,
B KOTOPOE OHU BCTpaWUBaKOTCA, He NOBPEAUIIO UX.

BTynku He AOMKHbI BLINOSHATLCSA U3 HATYPanbHOW PEe3UHDbI, €CAIN OHW He COCTaBMAIOT YacTb 3aWUTHOIO
YCTpOWCTBA LWHYypa (cM. 22.9).

Mpumeyanune— [QaHHble TpeboBaHUA HE UCKIIOYAIOT npuMeHeHNA CbeMHbIX BTYNOK.

Coomeemcmeaue rposepsiiom 0CMOMPOM.

22.3 3akpenneHHble TpaHcdopmMaTopbl 40SKHbI BbITh CIPOEKTUPOBAHLI TaK, YTOBLI NOCe UX HopMasib-
HOrO 3aKpensieHWs Ha onope MOXHO BbINo NOAKIMIOYATE XKeCTKUE UK rMbKue NPoBoAa BHELLHER NPOBOAKY.

TpaHcdopmaTopbl, KpoMe NpeaHa3HAYEHHbIX AU MOCTOSHHOTO NOAKMIOYEHUS K CTaLMOHapHO NpoBoa-
Ke, MOryT 6bITb CHabXeHbl NPUBOPHLIM BBOAOM CO CTOPOHbLI BXOAA.

MpocTpaHcTBO ANA NPOBOAOB BHYTPU TpaHcdopMaTopa 4oMKHO BbiTb AoCTAaTOUHLIM sl 6ecnpenaTcTeeH-
HOro BBOAA U NOAKITIOYEHNA MPOBOAOB, a KPbILLIKK MPU UX HANUYUK cneayeT ycTaHaBnMeaTth 6e3 pucka nospexae-
HWA NPOBOAOB U UX U3ONALMK.
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LomxkHa 6bITb 06ecneveHa BO3MOXHOCTb NOAKIMOYEHUS BHELLHUX MPOBOAOB NUTAHUA K BbiBOAAM 6e3 KOH-
TaKTa UX U3ONALUM C YacTAMU, HAXOAALMMUCA NOA ONACHbLIM HanpsXeHUeM, APYrov NONAPHOCTU, BKIOYas
yacTu, HaxoaswmMecs nog HanpshkeHueM, BTOPUUHbBIX Lienen.

Coomeemcmeue npoeepsitom 0CMOMPOM U UCibimaHueM 110 ycmaHoeKe rposodos Haubonbeeo rorie-
PEUHO20 CEYEHUS 8 3a8LUCUMOCMIU OM HOMUHalbHOU npucoeduHsiroujell criocobHocmu 8s180308.

22.4 [Ins nepeHOCHbIX TpaHcdopMaTopoB, CHabXXeHHbIX WHypaMy NATAHUA, ANWHA LWHYpa AosKHA
ObITb:

- He Gonee 2 M ans nonepevHoro ceveHuns 0,5 MM2:

- Gonee 2 M ANs NONePEYHOro cevenusi, npesbiatoLero 0,5 Mm2.

Coomeemcmaeue rnposepsiom 0CMOMPOM.

22.5 WHypbl aneKTponuTaHus TpaHccopmaTopoB co cTeneHbio 3awwmTtsl IPX0 u TpaHcdopmaTopos co
cTeneHbto 3aluThl Bbilwe, 4eM IPX0, 4ns npuMmeHeHUs TonbKo BHYTPU MOMELLLEHUSI OIMKHBI ObITh crieyoLwmumMu:

- Ansa TpaHcdopMaTopoB Maccoli He 6onee 3 Kr — He nerye, Yem rubkue kabenu unu LWHypbI B NOANBK-
HUNXnopuaHo o6onouke (kogosoe obo3HadeHne 60227 IEC 52) unm rubkue kabenu unu LUHypbl B 06bIMHON Xec-
TKOW pe3nHoBol oBGonovke (kogosoe 0603HaveHWe 60245 IEC 53);

- Ans TpaHccpopMaTopoB mMaccoi bonee 3 kr — He nerye, Yyem rnbkue kabenu Unu LWHypbl B 0ObIMHOM
NONMBUHUIXNOPUAHON oBonouke (kogosoe o6o3HadeHre 60227 IEC 53) unu kabenu unu LWHypbl B 06bI4HON Xec-
TKOW pe3nHoBo obonouke (kogosoe 0603HaveHne 60245 IEC 53).

LLUHypbI 3neKTponuTaHusa TpaHcdopMaTopoB CO CTEMNEHbLIO 3aLnThI Bhilwe, YeM IPXO0, 3a ncknioyeHmem
TpaHcdopmaTopoB A1 TPUMEHEHWUS TOSTbKO BHYTPU NMOMELLEHWS, OMKHbI UMETh LLUHYP B NOMBUHWUIIXIIOPNpe-
HOBOI 06onoYke U BbITh He Nerde, Yem LLHYpbl B 06bIMHOW MONMBUHUIXITOPNIPEHOBOW 06onouke (ycrosHoe obo-
3HayeHue 60245 [EC 57).

22.6 LUHypbI 3neKkTponuTaHusa ogHodasHbLIX NepeHOCHbIX TpaHcthopMaTopoB € NEPBUYHLIM TOKOM He
6onee 16 A Npy HOMUHAaNbLHOM BbIXOAHOW MOLLHOCTU MOTYT MMeTk NpubopHble coeanHuTenu no IEC 60320.

22.7 HommHansHas nnowags nonepe4yHoro ceveHnsl BHeWWHUX rmbKkux kabenen v LULHYPOB AorkHA 6bITb
He MeHee yka3aHHOW B Tabnuue 9.

Tab6nuya 9 — HomuHanbHasi nnowaas NonepeyHoro ceveHnst BHELWHMX mbkmux kabener unm WwHypos

MepBUYHBIA UNKM BTOPUYHBIA TOK NPU HOMWUHANBHOW HomuHanbHas nnowage

BbIXOZHOW MOLLUHOCTU, A NONEepevHOro ceveHus, Mm2
JOo 32 Bkntou. 0,5

Ce.3 g0 6 » 0,75

» 6 » 10 » 1,0

»10 » 16 » 1,5

»16 » 25 » 2,5

»25 » 32 » 4,0

»32 » 40 » 6,0

»40 » 63 » 10,0

a) 3m LWHYPbI 40NyCcKaeTca Ucnonb3oBartb B KA4YeCTBE WHYPOB JJIeKTPONMUTAHUA, €CINU UX ANnHa OT MecTa
BBOZA LWUHYpa UMK 3aL4MTHOIO YCTPOMCTBA WHYpa B TpaHctopmaTop 10 BBOAA B LUTENCENbHYIO BUIIKY HE NMpeBbiliaeT
2 M.

MpumeyaHune— B AnoHun He paspeliaeTcs MCNONb30BaTh WHYPbl HOMUHAMBHLIM MOMNEPEYHbIM
ceuennem 0,5 MM2 B KaUeCTBe WHYpPa 3MeKTPONUTAHMA.

Coomeemcmeue rposepsom 0CMOMPOM U U3MEPEHUEM.

22.8 Kaxaplii LUHYp aneKTponuTaHua TpaHcdopmaTopoB knacca | formkeH UMeTb NPoBoZ ¢ Usonsiuuen
XeNTo-3eNeHoro LupeTa, CoeaguHAIOLLMIA BbIBOA 3aLLMTHOIO 3a3eMieHns TpaHcdopmMaTopa C KOHTaKTOM 3aLuT-
HOro 3a3eMIIEHNS LUTENCEeNbHON BUSIKA NPU ee Haslniuu.

LHypb! nUTaHuA oaHoda3HbIX NepeHOCHbIX TpaHcdopMaTopoB C NepBUYHLIM TOKOM He Gonee 16 A
Npy¥ HOMUHaNbLHOM! BLIXOAHOW MOLLHOCTU A0KHbI GbITb CHaBXeHb! BUNKamu, cooTeeTcTBytoLLmMM IEC/TR 60083
unu IEC 60906-1. [ipyrve nepeHocHble TpaHcopmaTopbl MOMyT 6bITb CHABXKeHbI BUNIKaMu, COOTBETCTBYIOLLIN-
mu IEC 60309.

Coomeemcmaeue rpogepsiom 0CMOmMpPom.
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22.9 BHewHue rubkue kabenu unu WHypbl A0MKHLI NPUCOEANHATLCA K TPaHC(hOpPMaTopy C NMOoMOLLIbHO
kpenneHui TunoB X, Y uiun Z, ecnn nHoe He ykaszaHo B COOTBETCTBYIOLLEM CTaHaapTe YacTu 2.

Coomeemcmeue rposepsom 0CMoOMpOM U, eciiu Heo6x00UMO, UCTIbIMAaHUEM 8PYHHYIO.

22.9.1 MNpu kpenneHuun Tuna Z s3avMHas dopMOoBKa BHelLHero ruékoro kabens unu WwHypa c o6onou-
Kon TpaHcdopmaTopa He AoMKHA NoBpexaaTh U3oMSLMIO ero WHypa.

Coomeemcmeue rposepsom oCMOmMpom.

22.9.2 BxogHble 0TBEPCTUS AOMKHBI BbITb Tak CKOHCTPYWPOBaHbI U UMETb Takyto chopMy I AOSDKHbI BbITb
CHabeHbl BXOAHbIMU BTyNKamu, 4Tobbl Npy BBOAE BHelUHero ru6koro kabens unu WHypa ero 3awMTHas
oboroyka He Noasepranach PUCKY NOBPEXAEHUS!.

Msonaunsa mexay NpoBogHUKOM U 060M0YKOM JOSTKHA COCTOSATL U3 U30NALMM NPOBOAHMKA U, KPOME TOro:

- Ana TpaHcdopmaTopoB knacca | — no kpaiiHelt Mepe OCHOBHOM U3ONALUM,

- Ana TpaHcdopmaTopoB Knacca ll — no kpaiiHeli Mepe ABOWHOW UM YCUITEHHON U3ONALUMN.

Mpumevanune 1 — Obonoyka BHeWHEro rubkoro kabens unu WHypa, 3KBUBANEHTHOrO NO KpanHen mepe
WHypy, cooteeTcTRytowemy IEC 60227 unu IEC 60245, cuntaeTcsi OCHOBHOW U30NALMEN.

Mpumevanune 2—Npoknagkn Ny BTYNKW U3 M30NSILMOHHOIO MaTepuana B MeTanIM4YeckoM 060noHKe MOXHO
paccmartpusaTh B KavecTtBe AOHO.HHMTeanOﬁ U3onsiumMun, ecriv OHW yaOBINETBOPAIOT COOTBETCTBYIOWUM TpGSOBaHWilM.

NMpumevanune 3 — OBonouka U3 U3ONALMOHHOTO MaTepuana CHATaeTCs YCUNEHHON u3onauuen; B 3TOM
cnyvae AByx OTAENbHbIX U3onsauun He TpebyeTca.

Coomeemcmeaue rposepsitom 0CMOMPOM U UCTILIMAaHUEM 6PYYHYIO.

22.9.3 BeogHble BTYNKW AOSKHbI:

- UmeTb hopmy, NpeaoTBpaLLaloLLyIo NOBPEXAeHWE BHeLWHero rubkoro kabens vnu WHypa;

- 6bITb HAAEXHO 3aKpenneHbl;

- He cCHUMaTbCA 6e3 MCMNoNb30BaHUS! UHCTPYMEHTA;

- BbITb HE U3 HaTypanbHOW pe3unHbl, 3a UCKIMIOYEHNEM CrlyyYaeB, Korfa BTyIKa COCTaBMsIET O4HO Liernoe ¢
pe3nHoBOWN 060M104KOl BHewWHero rubkoro kabensi unu WHypa Anst kpenneHusa Tuna X co crneyuansbHbIM
LUIHYPOM, KpenneHun Tunos Y U Z Ans TpaHcdopmartopoB knacca |.

Coomeemcmeue rposeps0m 0CMomMpPoM U UCTIbIMaHUEM 8PYYHYIO.

22.9.4 TpaHcdopmaTopbl CO LWHYpamMn, NnepemeLlaemMslie Bo BpeMsi paboTbl, AOMMKHbI 6bITb CKOHCTPYUPO-
BaHbl TaK, YTO6bI LLHYp BbIN HAAEKHO 3aLLMLLEH OT YpesmepHoro usrnba B MecTe ero BBoaa B TpaHcdopmartop.
3aluTHbIE YCTPOICTBA LUHYPA, CITY OHWU UMEIOTCS], A0JTKHbI ObITh BbINOMHEHbI U3 U30NALMOHHOIO MaTepuana u
OOIMKHbI BbITb HAAEXHO 3aKpeneHbI.

Coomeemcmeue riposepsiom criedyrolWumM UCTIbIMaHUEM Ha yCcmaHoeKe, UMerouell Kaqarouwutics anemeHm
U rloKa3aHHoU Ha pucyHke 7.

HYacmbe mpaHcgopmamopa ¢ 86000M WHYPa, 3aUUMHbIM yCmpoUcmeoM LHYpa, ecilu OHO uMeemcs, U
8HeWHUM 2ubkum kabenem unu WHYPOM 3aKpErsom Ha KaqyarolweMcs aieMeHme mak, 4mobbl ocb WHypa 8
mom Mecme, ede WHyp 8xodum 8 3aujumHoe ycmpolcmeo unu 8800Hoe omeepcmue, bbliia eepmukarnbHa u
rpoxoduria Yepes ocb Korebarul, koe0a Kadarouulcs arnemeHm Haxooumcs 8 cepeduHe ceoeeo riymu. [TaeHasi
OCb Ce4YeHUsI M1ocKux kabeneli doimkHa bbimb napasnenbHa oCU Ka4aHusl.

Llinyp Haepyxarom mak, 4mobbl npuknadbisaemMoe ycusrue cocmasiisino:

- 10 H— 05159 WHypoe ¢ rorepeydHsiM cedeHuem 6osiee 0,75 mMm?;

- 5 H— 0151 Opyeux WHypos.

PaccmosiHue A, riokazaHHoe Ha pucyHke 7, Mex0y 0Cbio Ka4aHus U mo4kod, ade yempolicmeo 3aujumsl
WHypa exodum 8 mpaHcgopmamop, peaynupyrom mak, 4mobbi rpu rnosiHoOM Xo0e Kadaroue2ocs arnemMeHma
b6oKoB80o€e CcMeLeHUE WHYypa U 2py3a bblr1o MUHUMAaTTbHBIM.

Kavarowutica anemeHm nepemeujaemcsi Ha yz2omn 90° (45° e kaxdyto cmopoHy om gepmukanu). Yucro
usauboe 0ns kpenneHuli muna Z cocmasnsgem 20000, a 0ns Opyaux murios KpenneHut — 10000. Yacmoma
useuboe cocmaernsgem 60 pa3 8 MUHymMY.

MpumevaHnue 1 — MNambom cuntaetcs ogHo aBuxeHune Ha 90°.

lNocne 8binonHeHUs NMoosuUHb Yuca u3aubos WHYP U Ces3aHHbIe C HUM Yacmu rposopaqusalom Ha
yaos1 90°, eciiu amo He rriocKull WHYP.

Bo epems ucrsimaHusi npo8OOHUKU HagpyKarom MaKcUMalibHbIM HOMUHaIIbHbLIM MOKOM yKa3aHHoU yernu
rpU HOMUHaJITbHOM HarpsikeHuU.

MpumevaHune 2 — Yepes npoBog 3aLUMTHOIO 3a3€MMEHNSA TOK HE MPOMyCKaloT.

HcribimaHue He GOIKHO rnpusecmu:

- K KOPOMKOMY 3aMbIKaHUK Mex0y rposodamu;
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- paspeigy boriee yem 10 % ripoeosiokK 8 rmobom ripogode;

- omcoeduHeHUs rpoesoda om 8bie0da;

- ocriabrneHuro mo6020 3auwum+dozo yempoticmea 011s] WHypa;

- I08PEXOEHUIO LUHYpa Uiy 3alumHo20 ycmpolicmea WHypa, Hapyliarouwemy coomeemcemeue mpebosa-
HUSIM Hacmosiwea20 cmaHoapma;

- pa3spbisy rPOBOJIOK C IPOKOIOM U30J1514uU, OenarouemMy ux 00CmyrnHbIMU.

MpumeuvaHue 3 — B noHatme «npoBoga» BXoasiT U MPOBOAA 33LMUTHOIO 3a3eMIeHUs.

MpumeyaHue 4 — CuntaloT, YTO MEXY NPOBOAAMM LUHYpPA BO3HUKIO KOPOTKOE 3aMblKaHUE, eCNu 3HaYeHne
TOKa npeBbiCUNo AByKpaTtHOE 3HaYeHWe MakCUMMalribHOro HOMMHarbHOIO TOKa paCCManMBaeMOﬁ uenu.

22.9.5 CtaymoHapHbie TpaHccopmMaTopbl, NpegHa3HayYeHHble 41151 UCNOMb30BaHUS C BHEWWHUMU rM6-
KUMM KabensiMu 1 WHypaMu, U NepeHocHbIe TpaHchopMaTopbl A0MKHbI MMETb YCTPOUCTBA KpereHUs
LUHYpa, ocnabnsioLume ero HaTsbkeHue U nepekpyduBaHue B MecTax NoaKnoyeHus K TpaHccopmaTopy v 3alum-
LaloLLMe U30NSILMIo MPOBOAHUKOB OT UCTUPAHUS.

[ns kpenneHui TMna X nepeHOCHbIX TpaHcdOpMaTOpOB B Ka4ecTBe YCTPOWCTBA KpenneHust LWHypa
HeZoMNyCTMMO UCMONb30BaTb CanbHUKW, €C/IM OHW HE paccYUTaHbl AN 3aKuma LUHYPOB U kKabernew Bcex TUMoB U
pa3mepoB, KOTOpbIe AoMyckaeTCs UCNOMb30BaTh B KA4YeCTBE BHELHUX rubkux kabenen unu wHypos. He go-
nycKalTCs Takue TEXHONOrMyeckne NpMeMsl, Kak KpernneHue LHypa MeTogoM dOpMOBKH, 3aBsi3biBaHWE LLHYpa
unu kabens y3nom unu np1esabiBaHWe KoHLLO0B 6eyeBkoii. ITabupuHTbI 1 nogo6HbIe ycTpocTBa AoMycKaloTcst npy
YCIOBUW, KOrAa SICHO, KaK MOHTUPYETCS BHELUHUM NMMOKUM Kabenb unuv WHyp.

[ns kpenneHuit TUNa X yCTPOICTBA KpenneH1sl BHelLlHero rubkoro kabensi Mnu WHypa AOMKHbI 6biTh
CNPOEKTMPOBAHbI UINN pasMeLLieHbI Tak, YToObI:

- 3aMeHa LuHypa 6blna nerko ocyLWwecTBUMa;

- cnoco6bl ocrabneHns HaTsPKeHUs U NpeAoTBPAaLLEHUs NepeKkpyYMBaHmWs LUHYpa SABMNSNUCE OYEBUAHBIMU;

- YCTPOWCTBA KpenneHusl Bbin paccunTaHbl Ha NpUKPeneHue pasnuyHbIX TUMOB LLHYPOB, KDOME CryYaes,
Koraa KOHCTpYKLUs TpaHcdopMaTopa npegycMaTpuBaeT UCMoNb3oBaHWe TOMbKO CreuuansHOro TUna LWHypa;

- Bbl1a BO3MOXHOCTb YCTAHOBKW B YCTPOUCTBO KpenneHus rmbkoro kabens unu LWHypa nonHocTbio ¢ 060n04-
KOI, ecnv Takasi UMeeTcs;

- UCKITtoYanock NMoBpexaeHre LWHypa 1 He NPOUCXOAWIO ero NoBpeXaeHUe Npy 3aTsruBaHUA Uy oTnycka-
HUW YCTPOWCTBA KpeneHWsl Npu HopManbHON aKcnyaTauuu;

- LUIHYP He MOT KacaTbCsl 3a)KMMHbIX BUHTOB YCTPONCTBA KpEeNNeHus LUHYpa, €CAU 3TU BUHTLI AOCTYNHBLI Unn
KOHTaKTUpYIOT € A4OCTYMNHLIMW TOKONPOBOAALLMMU YaCTAMM.

Ons kpenneHui Tuna X co cnevuyansHbIM LUHYPOM U KpenneHun TunoB Y 1 Z XXunbl BHeLWHero ruékoro
Kabens Unu WHypa JoMKHbI BbITb N30NMPOBaHLI OT AOCTYMHLIX TOKONPOBOAALMX YacTen U3onaumei, cooTt-
BeTCTBYyHOLEN TpeboBaHNSIM K OCHOBHOW U3onsLuuu A/1si TpaHcdgopmaTopoB knacca | u tpebosaHuam k go-
NonHUTeNbHOM U3oNAUUK Anst TpaHcdopmaTopoB knacca ll.

Takas U30nAUMst MOXKET COCTOSITh!

- U3 pasaenuTensHO N30NSILMOHHOM Neperopoaku, MPUKPEnIeHHOM K YCTPOUCTBY KpeneHust LWHypa;

- cneumnansHon Npoknagku, NPUKpeneHHo K LWHYPY, Unu

- 060M104KK, 3KBMBASIEHTHOW TOI, KOTOpas Ucnonb3oBaHa Ans LHypa, — AN1a TpaHcdopMaTopoB knaccall.

Ons kpenneHuit Tuna X co cneuunanbHbIM LLHYPOM U KpenneHun Tuna Y ycTpocTBa KpernneHus WHypa
AOMKHbI BbITb CNPOEKTUPOBaHbI TaK, YTOObLI:

- 3aMeHa BHelLHero rubkoro ka6ens Unu WHypa He CHWkana cTeneHb COOTBETCTBUA TpeboBaHWAM Ha-
CTosiLLlero cTaHaapTa;

- Bblr1a BO3MOXXHOCTb YCTAHOBKM B YCTPOMCTBO KpenmeHWs r’nbkoro kabens uim LWHypa NosHOCTLI0 ¢ 06onoy-
KOW, ecnv Takasl UMeeTcs;

- UCKNtoYanock nNoBpexaeHue WHypa npu 3aTarMBaHUM Un OTrycKaHWM YCTPOMNCTB KpenneHWs npu Hop-
ManbeHOW aKcnnyaTawumm;

- LUIHYpP He MOT KacaTbCsl 3aXKMMHbIX BUHTOB YCTPOUCTBA KpenneHust LWHypa, ecrnv 3TU BUHTLI AOCTYMHbI Unx
KOHTaKTUPYHOT C AOCTYMHLIMU TOKONPOBOAALLMMU HYacTSIMMU.

Coomeemcmeue nposepsirom 0CMOMpPOoM U CrIeOYIOWUMU UCTIBIMAaHUSIMU.

Ans kpenneHuli muna X, 3a UCKITIOYEHUEM KpernneHul co crieyuansHbIM WHYPOM, mpaHcghopMamop oc-
Hauwarom rnodxodsuwum eHewHUM 2ubkum kabenem unu WHypom. [1po8odHUKU O0IKHBI 6bimb COEOUHEHbI C
8b/800aMu U 3aXKUMHbLIMU 8UHMaMU, eCilu OHU UMEeIOMCS, MO UX 3amsaueaiom ¢ ycuiueM, docmamoyHsiM Orsi
moe2o, Ymobbl MPOBOOHUKU HE MO2/TU U3MEHUMb C80E20 OJI0XKEHUS. 3alumHoe ycmpolcmeo Ucnosb3yiom 8
06bI4HOM IOpsIOKe, €20 3aKUMHBIE BUHMbLI 3aMsi2ugarom KpymsiLUM MOMEHMOM, pasHbIM 2/3 3Ha4eHUs], yKka3aH-
Ho20 8 mabnuue 11.
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CHayvarna ucrisimarusi posodsim ¢ caMbiM 1e2KUM U3 00MyCmUMbIX MUroe WHYPO8 C HauMEeHbLUUM rorne-
PEYHBIM CedeHueM U3 yKalaHHbIx 8 mabnuye 9, a 3amem co criedyrouwuM, boree msikesbiM muroMm WHypa ¢
HaubosIbLUUM MOMNepeYHbIM CEHEHUEM U3 yKa3aHHbIX, 38 UCKITIOYeHUEeM mpaHcghopmamopa, CripoeKkmupoe8aHHo-
20 0151 UCMNoNIL308aHUSI CO CrieyUanTbHbIM MUMOM WHYpa.

[ns kpenneruti muna X co creyuarsHeiM WHYPOM U KpenneHuli munoe Y u Z mpaHcgopmamop
ucrbimbigarom ¢ rocmasiisieMbiM LUHYPOM.

He domxHo bbimb 803MOXHOCMU MPOMasiKueaHUsi WHypa eHympe mpaHcghopmMamopa, eciil 3mo Moxem
npusecmu K rospex0eHuro WHypa Unu 8HympeHHUxX Yyacmeli mpaHcgopmamopa.

Bamem wWHyp 25 pa3 nodsepaarom msHyweMy ycunuo, ykasaHHoMy 8 mabnuue 10. TaHywee ycunue be3
pbIBKOB rpuKadbieaom 8 meqeHue 1 ¢ 8 caMoM Hebria2onpusimHOM HarpasieHuuU.

Cpa3y xe riociie 3mozo K WHYpy 8 meveHue 1 MUH npuknadsieaiom KpymsLuti MOMeHm, 3Ha4eHuUe Komo-
poeo ykasaHo e mabrnuye 10.

UIHyp He domxeH bbimb rospexx0eH 80 8peMst ucribimarutl.

lNocne ucnisimaruti WHyp He AormkeH bbimb CMeLeH 8 NPodOTbHOM HarnpasneHuu bonee yem Ha 2 MM, a
rPOBOOHUKU He BOITXHBLI cMecmumics 8 8bigo0ax bornee Yem Ha 1 MM U He OOImKHO Bbimb 3aMemMHO20 HamsiKe-
HUSs1 8 COEBUHEHUU.

Ta6nwuua10 — TaHywee ycunme u KpyTAWWIA MOMEHT, NpUKIaabiBaeMble K BHEWHUM MOKUM Kabensam wnum WwHypam
CTaUWOHapHbIX M NMepPeHOCHBLIX TpaHChopMaTopoB

Macca TpaHcdhopmaTopa, Kkr TaHywee yeunue, H KpyTsaimii MomeHT, H-m
o 1 Bknioy. 30 0,10
Ce.1 » 4 » 60 0,25
» 4 100 0,35

Mymu ymeyku u 3a3opbi He 80/mxHbI Bbimb HUXe 3Ha4YeHuUl, yKa3aHHbIX e pasderne 26.

Ymobei usmepume npodoribHoe cMelleHue, neped UcrbimaHueM Ha WHYP, Haxo0aWulics: 8 HAMSIHYIMOM
COCMOSIHUU, HAHOCSM MeMKy Ha paccmosiHuu npubnusumensHo 20 MM om ycmpolicmea KpernieHus uinu om
Opyaoll y0obHoU modKuU.

lNocne ucnbimaHul U3MePSIIOM CMEWEHUe OMMeMKU Ha WHype, Haxo0suweMcs1 8 HamsiHyMoM COCMoOSi-
HUU, MO OMHOWEHUI0 K ycmpolcmey KperieHus1 uiiu 0py20l mouke.

22.9.6 OTtcek Ans kabenei NUTaHWS UMK BHeLLHero rubkoro kabens UNU WHypa, pacroNoXeHHbIA BHYTPU
TpaHccopmaropa, Ans NOAKITHYEHUS:

a) K cTauuMoHapHoi nposoake U KpenneHuin TUNoB X 1 Y JormkeH ObITb CNPOEKTUPOBAH Tak, YToObI:

- Bbl10 BO3MOXHO NPOBEPUTL NPABUINBHOCTL MOAKIIFOYEHUS U PACTIONOXEHUs! MPOBOAOB [10 YCTAHOBKM KPbILLKM
rpu ee HanMuuu;

- MpW yCTaHOBKE KPbILLEK NPU UX HanM4uMm He 66110 onacHOCTU NOBPEXAEHNUS MPOBOAOB UMK UX U30NALMUMK;

- ONs1 nepeHOCHbIX TpaHc(opMaTopoB, KPOMe UMeloLLMX KpenneHusi TunoB X 1 Y, y KOTOPbIX LLUHYP
CHabeH HakoHeYHUKaMK, UCKIToYatoLLIMMK OTCOeANHEHWE NPOBOAA, HEU30NMPOBAHHbIA KOHEL, NPOBOAA NPU ero
0TCOeANHEHNM OT BbIBOJA HE MOT KOCHYTLCSI OCTYNHBLIX TOKOMPOBOASILLUX YacTei;

b) onsa craunoHapHol NpoBoAKU U KpenneHu Tuna X, KpoMe Toro, JOoSKeH ObITh:

- Takum, 4TobbI 06ecneumBanock nerkoe BBeAeHNe 1 NOAKIOYEHME NPOBOAOB;

- CKOHCTPYMPOBAH Tak, YTOObI KPLILLKK (NPW UX HAaNUYUK), OTKpbIBaKOLLMe AOCTYN K BbIBOAAM ANSA BHELLHUX
MPOBOAOB, MOIIN CHAMATLCS TOMLKO C MOMOLLbH0 UHCTPYMEHTA.

Coomeemcmeue rMposepsIom 0CMOMPOM U UCTbIMaHUEeM 8PYYHYIO.

23 BbiBoabl AN BHELWHUX NPOBOAOB

23.1 TpaHcdopmaTopbl, NpegHasHaYeHHbIe ANA NOCTOAHHOrO NOAKNIOYEHUS! K CTaLMOHaPHON NPOBOAKeE,
1 TpaHcdopmaTopsbl, KpOMe CHaBXKEHHbIX BHELLUHUMU FTMBKUMW LLHYpaMK C KpenneHUsAMU TUnoB Y U Z, fomk-
Hbl UMETb BbIBOAbI, B KOTOPLIX cCoeAnHeHWe paBHON adbeKTMBHOCTM BLINOMNHSETCS BUHTAMM, railkaMu Unv apyru-
MW YCTPONCTBaMM.

Boieoobi, ssnsiowjuecs Heombemaemol Yyacmbio mpaHcghopmMamopa, OOMKHLI COOMEEMCmensanb
IEC 60999-1 npu cywecmsyrowiux 8 mpaHcghopmamope yCriogusix.
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Apyaue 8b180dbl OIMKHbLI 66IMB!

- riposepeHbl Ha coomeemcemeue IEC 60998-2-1, IEC 60998-2-2 unu IEC 60947-7-1 u ucrons3oeamescs 8
coomeememauu ¢ UX MapKuposKoUl; unu

- posepeHbl Ha coomeemcemeue IEC 60999-1 npu cywecmsytowjux 8 mpaHcgopmamope ycriosusix.

Ana TpaHcdopmaTopoB ¢ KpenneHnem Tuna X gonyckaeTcs KpenneHWe BHEWHUX NPOBOAOB Maiikon
npw yCRoBUK, 4TO NPOBO/ pasMeLLLeH U 3aKperieH Tak, 4YTo chmkcaums ero B onpeaeneHHOM NONOXeHUN 3aBUCUT
He TONbKO OT CaMOW Naiku, HO U OT HanNWuusi NeperopoAokK, NPU KOTOPbLIX B CliyYae oTcoeanHeHWs NPpoBoAaa B
MecTe Mavikv NyTU YTeUYKUM W 3a30pbl MeXdy YacTsAMWU, HaXOASLWMMUCA NOA ONACHbLIM HamnpsikeHuem,
n ApYrMMN TOKONPOBOASALLMMMU HYacTSAAMU HEe MOMYT YMEHbLMTLCA A0 3HaveHuh meHee 50 % ykaszaHHbIX B
pasgene 26.

Ana TpaHcdopMmaTopoB ¢ KpenneHUMAMU TUNOB Y U Z BHELLHWE NPOBOAA MOTYT NPUCOEANHATLCA Naii-
KOW, CBAPKOKN, 06KMMOM U APYrMMUN aHANOrMYHLIMU COEANHEHUSIMIA.

Onsa TpaHcdopmaTopoB knacca Il npoBogHUK AomkeH 6biTk pasmeLleH Unu 3akpenneH Tak, YTobbl uk-
cauus ero B onpeaeneHHoOM NonoxeHun obecneumBanack He TONMbLKO Nakkon, 0GKUMOM UM CBaPKOK, HO U HanW-
4YMeM neperopoaok, NpU KOTOPLIX B CNyyae 0TCOEAMHEHUS MPOBOJA B MecTe naiiku, 06xkuMa 1nu ceapku unu
BbICKanNb3blBaHUS €ro U3 NPUXUMHOIO KpernseHust NyTU yTe4YKu 1 3a30pbl MeXay YacTAMU, HaXoAAWUMUCSA
noA onacHbIM HanpsKeHUeM, U APYrMY TOKOMPOBOASALLMMU HYACTSIMUA HE MOTIM YMEHbLUMTLCA 40 3HAYEHWIA
MeHee 50 % ykasaHHbIX B pazgene 26.

MpwumeyaHune — 3akpenneHne «ckoboii» nepes MecToM Manky CUMTAIOT AOCTATOMHLIM ANS yAepXaHus B
onpeaeneHHoOM NonoXeHUn nposoaa rmékoro kabens UnNu LWIHypa Npy yCroBum, YTO OTBEPCTUE, Yepe3 KOTOPOe NpoxXoauT
NPoOBOAHUK, HE CNUWKOM BEITUKO.

23.2 BeiBoabl And KpenneHu Tuna X co cneupasbHbIM LWHYPOM, a Takke Ans kpenneHu Tunoe Y nZ
AOMKHBI COOTBETCTBOBATL CBOEMY HAa3HAYEHWIO.

Coomeemcmeue mpebosarusm 23.1 u 23.2 nposepsirom ocMompoM U msiHywum ycunuem 5 H Heriocped-
CMBEHHO rieped ucrnbimaruem rno 14.2.

23.3 BbIBoAbl, KpOME BbIBOAOB C KpenneHusiMu TUNoB Y unv Z, AomkHbl GbiThb 3akpenneHbl Tak, YTobbl npy
3aTArvBaHUM UNy ocnabneHny saxumaroLLnx Npucnocobnexuii BolBog He ocriabeBarn U BHYTPeHHsIA NpoBoaKa He
noasepranach HaTSXKEHUIO, a NYTU YTEUKU U 3a30pbl HE YMEHbLUANUCh HUXKE 3HAaYEHWUI, yKazaHHbIX B pasgene 26.

23.4 BelBOAbI, KPOME BLIBOAOB C KpenneHUsMU TUNoB Y vnu Z, AOMKHLI BbiTb CKOHCTPYUPOBAaHbLI Tak,
YTOObI OHY 3AXXMMaNW NPOBOA MEXAY MeTanIM4eckKuMU MOBEPXHOCTAMU C A0CTATOHHBIM KOHTaKTHLIM AaBNeHuem
1 6e3 ero NoBpeXaeHus.

Coomeemcmeue mpebosarusiMm 23.3 u 23.4 riposepsiiom 0CMOMpPOoM U UMepeHUAMU rocre 10-kpamHoeo
3amsiaueaHusi U ocriabrieHus rpoeoda ¢ HaUbOITLLWUM CeYeHUEM, COOME8EemMCmeyUUM HOMUHaNILHOU npucoedu-
HsTrowel criocobHocmu 818008, ¢ rpuKiadbieaeMbiM KpYMsILWUM MOMEHMOM, pasHbIM 2/3 3Ha4eHUs, yKa3aHHO-
20 8 pasderie 25.

MpumedyaHwune — [MokpbiTue BLIBOAOB repMeTM3MPYIOLLMM KOMNayHaoM 6e3 apyrmx cdmkeupylowmx cpeacts
cunTaetcsa HegocTartoyHeiM. OgHaKo AoNyckaeTcs UCNonb3oBaHME caMmo3aTBepAeBatowWwen CMonbl A dukcaumn 3axu-
MOB, KOTOpbI€ MPU HOpMarbHOW paboTe He MoABEPralTCsl KPYHEHUIO.

23.5 BbiBoAbl, NpegHasHaveHHbIe 415 NpUCcoeAMHEHNs K cTalMoHapHo NpoBoaKe, Y BbIBOALI € Kpenne-
HueM TMnNa X JOMmkHbl ObITb pacnonoXeHbl psSAOM C BbIBOAAMU ApYro NOASIPHOCTU U BbIBOAOM 3aLLMTHOTO
3a3eMIeHUst NPU ero Hannynu.

Coomeemcmaeue rpo8epsiom 0CMOMPOM.

23.6 Briokv BbIBOAOB Y @aHaNorMyYHble YCTPOWCTBA He AOMKHbI BbITb AOCTYMNHbI 6€3 UCMoNb30BaHUA UHCTPY=-
MeHTa, JaXe eciy UX YacTu, HaxoAsLWMecs Noa onacHbIM HanpspkeHNeM, sSIBNATCSA HEJOCTYMHBIMU.

Coomesemcmeue rposepsItom 0CMOMPOM U UCTILIMAHUEM 8PYHHYIO.

23.7 BbiBoAbl MK 3akMMbl TpaHchopMaTopoB C KpenneHuneM Tuna X AomKkHbl GbITb pacnonoXeHbsl Unv
3aLUMLLEHbI TaK, YToBbI cryvaliHoe oTAeneHne NPOBOSIOKY NOAKTHYAEMOro MHOTOXMBHOTO NPOBOAA He co3aa-
BaJsio ONacHOCTU CIly4alHOro KOHTaKTa Mexzay YacTsiMU, HaxoAAaLUMUCA NoA HanpskeHUeM, 1 JOCTYMHbIMU
TOKOMPOBOAALUMMUN YacTAMMU, a A5 TpaHcdopmaTopoB knacca Il — mexay HacTamu, HaxogsaLWUMUcs
noA HanpskeHUeM, U TOKONMPOBOAALMMK YacTAMMU, OTAENEHHbIMU OT AOCTYMNHbLIX TOKONPOBOAALLMX Yac-
TeW TONbKo AOMNONMHUTENbHON U3ONSALUEN.

Coomeemcmeue rposepsItom 0CMOMPOM U CrIedyroWUM UCTibimaHueM.

C KoHya 2ubkoeo rposoda HOMUHaIbHbLIM OMNEepPeyHbIM CevYeHUeM, yKasaHHbIM 8 pa3denie 22, CHUMamom
usonsauur Ha ydacmee OrnuHol 8 Mm. OOHY rMpO8OJIOKY CKPYYEHHOU MHO201PO80/TOYHOL XUkl IPO8OOHUKa omde-
I910m, @ ocmarsibHbI€ MOSTHOCMBK0 8CMABISIOM U 3aKPeriisiiom 8 ebigode.
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Ce80600HY0 rPOBOITOKY U32ubarom 80 8cex 803MOXKHbLIX HarpaseHUsIX be3 nospexx0eHuUs U3onAauUU npoeo-
0a, He co3daesast fpu 3MoM ocmpbix U32uboe 8bnu3su nepe2opodok. CeobodHasi MpososIoKa npoeoda, MoGKIMOYEH-
HO20 K 8bI800Y, Haxods1LUeMycs 1100 HanpsixxeHueM, He QoIKHa Kacambcsi B0CMYHLIX MOKOMPoeodsLUuX Yac-
meli. [lns mpaHcghopmamopoe knacca ll oHa He OoixHa kacambcsi makxke mobol mokonpoesodsaujeli Yyac-
mu, omdeneHHol om OoCMYyrnHbIX MOKOMPO8OBAUUX Yacmell MOo/IbKO OCHOBHOU UfU MOJbKO G0MNOMHU-
menpbHoii usonsyueii. Ceobo0OHasi nposoioka nposoda, npucoedUHEeHHO20 K 81800y 3a3eMIIeHUs], He OOImKHa
Kacamsbcsi mobol Yacmu, Haxo0suwelicss o0 ONnacHbIM HanpsHKeHUeM.

23.8 Ecnu Tok npeBbillaeT 25 A, To BbIBodbl 63 NpKUMHO NNacTUHBI A0MXKHbI 6bITs CHAGXKeHbI Mo MeHb-
el Mepe ABYMsi MPYXXKUMHBIMU BUHTaMW.

Coomeemcmeue riposepsirom 0CMOMpPOM.

23.9 BMHTbI BbIBOJOB, KPOME BUHTOB BbIBOAOB, NMpeaHa3HavYeHHbIX 4151 pucoeanHeHs NpoBOAOB 3aluuT-
HoOro 3a3eMIieHUs], He JOJKHbI KacaThes No0bIX A4OCTYNHLIX TOKONpOoBOoAALWMX YacTel. [lna TpaHcdopma-
TopoB Knacca Il oHM Taikke He AOMKHbI KAacaTbCs N06LIX TOKONPOBOASALUMX YAaCTeM, OTAENEHHbIX OT AOCTYM-
HbIX TOKOMPOBOASALMX YacTel TOIbKO OCHOBHOM WM TONbKO AOMNOMHUTENBHOW M3oNAUUEen, Korga BUHT
ocnabneH, HacKoNbKO 3TO BO3MOXHO.

Coomeemcmeue nposepsirom 0CMOMPOM 80 8peMsI UCbimaHusi 1o 23.2.

24 CpepactBa obecneyeHUs 3allUTHOro 3a3eMneHus

24.1 NocTynHble TOKonpoBoasiLue YacTy TpaHcdopmaTopoB Knacca |, koTopble MOryT okasaTbcsi Noj
HanpsbkeHWeM B criyyae NoBpexaeHus UsonsiLnm, A0MMKHbI ObITs MOCTOSHHO U HAAEXHO COeAUHEHbI C BbIBOAOM
3aLUMTHOro 3a3eMIIeHWs, PacnonoXeHHbIM BHYTPU TpaHcdopmaTopa.

TpaHcdopmaTopbl knacca Il He JoMKHbI UMeTb CPeAcTB ANs 3a3eMNeHNs], 3a UCKIMoYeHeM CcpeacTB
hbYHKLMOHANBHOrO HazHa4YeHusl.

Coomeemcmeue rposepsitom 0CMOMPOM.

MpumeyaHune— Ecnm gocTynHbie TOKONPOBOASALME 4ACTU 3aLLMLIEHBI OT YacTeul, HaXoAsALWMUXCS noa
OnacHbIM HamnpsXeHueM, TOKOMPOBOAAWMM 3KPAaHOM, COEAWHEHHbIM C BbIBOAOM 3alLMTHOIO 3a3eMITeHUsl, UNU ecrnn
OHM OTAeNneHbl OT YacTeu, Haxogawmuxca nog onacHbIM HanpsXXeHuem, ABOUHOU Ui YCUITeHHOU u3onsauuveun, 1o ansi
ueneﬂ AaHHOro TpGﬁOBaHMﬂ 3TU 4YaCTU He CYUTAIOT CNOCOBHBIMU OKa3aTbCA noa HanpsXXxeHnem nNpu nospexgeHuun
n3onsaynu.

24 2 BbiBoAbl 3aLLUTHOrO 3a3eMIIeHUs], NpegHasHauYeHHbIe ANA NPUCoeaNHEHUA K CTauMOHapHON NpoBoake,
1 BbIBOAbI 3aLLMTHOrO 3a3eMiieHUs1 C KpenrneHueM Tuna X 4oMkHbI COOTBETCTBOBATL TpeboBaHWaM pasaena 23.
X npwxumHble cpeacTBa A0KHbI 6bITh 3P EKTUBHO 3aLLMLLEHBI OT CyYaiHOro ocnabnexus, a ux ocnabnexve
DOIMKHO BbITb HEBO3MOXHO 6€e3 MCMoNbL30BaHNA UHCTPYMEHTA.

Coomeemcmesue rposepsiiom ocMompoM, UCTibimaHueM 8pyYHYI0 U UCTIbImaHusMU 1o pasdeny 23.

MpumeyaHune— Hekotopbie BbIBOAbI, OCOBEHHO KOMOHKOBOrO TMNa, MOryT NoTpe6oBaTh Takmx AONONHUTENb-
HbIX MEp, KaK UCTONb30BaHWE JOCTATOMHO YNPYIUX YacTen, KOTOpble HE MOTYT GbiTb CHATLI CryyaiiHo.

24 .3 Bce yacTu BbIBOAA 3aLUUTHOIO 3a3eMIeHUs He A0MKHbI A0NYcKaTb BOSHUKHOBEHWUSA OMAacHOCTU KOppo-
31U, NOSIBMSIIOLLENCA U3-3a KOHTAKTa 3TUX YacTell ¢ MeAblo NPoBoAa 3aLWUTHOro 3a3eMIeHUusA Unu Apyrum
MeTasnsioM, KOHTaKTUPYHOLLIUM C 3TUMM YaCTSIMU.

Ecnu kopnyc BbiBoAA 3aLLUUTHOMO 3a3eMISIEHUS ABNSETCA YacTbio paMbl UM 06O0NOYKM U3 aNtOMUHUA UNK
antoMVHNEBOrO CraBa, To AOMKHbI BbITb NPUHATLI Mepbl Mo NPeaoTBPaLLEeHUI0 KOPPO3UK BCreACTBUE KOHTaKTa
Meau ¢ antoMMHMeM UNn antoMUHUEBLIMU CMTaBaMu.

Coomeemcmeue rpoesepsirtom 0CMOMPOM.

Kopnyc BbiBoAa 3aLLMTHOO 3a3eMieHusl AoMKeH GblTb U3roTOBMEH U3 NaTyHW UKW ApYroro MeTanna, He
MeHee YCTOMHUBOTO K KOPPO3WM, ECIN TOSbKO OH He ABNAETCA YacTblo MeTaNNMYeckon pambl N 060MOYKU, B
3TOM Cy4ae BUHTbI MW raikvt 4oMKHbI ObITb U3roTOBAEHBI U3 NaTyHWU UNW ApYroro MeTasnsia, He MeHee YCTONUMBO-
ro K Kopposuu.

24 .4 CoeaiHeHVe Mexay BbIBOAOM 3aLLMTHOrO 3a3eMIEeHUs U NMOAKNHYaeMbIMU K HEMY YacTsIMU JOIMKHO
UMeTb HU3KOoe COMnpOoTMBIEHME.

Coomeemcmeue nposepsom criedyrouum UCrbImaHUem.

Tok, pasHbiti 1,5 HoMUHaILHO20 NeP8UYHO20 MoKa uilu 25 A, 8 3a8UCUMOCMU om mozao, 4mo 6ornbiue, om
UCMOYHUKa repeMeHHO20 moKa C HarpsikeHueM xorrocmoeo xoda He bonee 12 B nponyckarom e meyeHue 1 MUH
Mex0y 8b18000M 3aLUMHO20 3a3eMITeHUsT U Kaxxdol docmynHold mokornpoesodsiuell YacmbHo 11004epEOHO.
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MpumevyaHune 1 — HomMuHanNbHbLIN NEPBUYHBIN TOK ONPEAEnsitoT Kak YacTHOE AeNeHUs1 3Ha4eHNs1 HOMUHanNb-
HOM BbIXOQHOW MOLIHOCTM Ha 3HAYeHNE HOMMUHANBLHOIO HanpsXXeHUs MUTaHWA, a Ans MHorodasHbIX TpaHccopmaTo-

pPOB — Ha 3Ha4YeHne HOMUHANbHOIro HanpsAXXeHnAa NUTaHuA, YMHOXEHHOE Ha \/F, rae n — 4ucno cbas.

Usmepsom senuyuHy nadeHust HarpshkeHUs1 Mexoy 8bis000M 3aLumHo20 3asemneHus u docmyrnHol mo-
kKonpoeodsuieli yacmbro. CorpomusneHue paccyumsi8arom 10 3Ha4eHUSsIM MoKa U radeHuUsi HarpsiKeHUsl.

ConpomusrneHue 8 rirobom criydae He Bo/kHO rpesbiwams 0,1 Om.

B cnyyae coMHeHus ucribimaHue rocne 1 MuH npodommkaom 00 G0CMUXEHUST YCMaHo8UBWIEZ0CS CO-
CMOSIHUSI.

MpumedyaHue 2 — Crneayer NpUHATE Mepbl ANs NPeAOTBPALLEHVs] BINUSIHWASA HA Pe3yrnbTaTthl UCMbITAHUN KOH-
TaKTHOTO COMPOTUBINEHUSI MEXAY KOHLUOM M3MEPUTENbHOMO Lyna U UCMbITYyEeMOW TOKOMPOBOASALLEN YaCTbIO.

MpumedyaHune 3 — ConpoTMBreHVe LWIHYpa Unu rmbkoro kabenst NUTaHusi, eCny X UCMOMb3YIOT NPY UCMbITa-
HUW, U3 pe3ynesTaTtoB U3MEPEHU COMPOTMBIEHWST UCKIIOYALOT.

MpumeyaHue 4 — CepaeyHuky TpaHcPOPMaATOPOB CO CTeNeHbto 3awmThbl IPO0 cunTaloTess HeAOCTYMHLIMU.

24.5 ina TpaHcdopmaTopoB Knacca | ¢ BHelWWHMMU rMGKMMU kabensaMu Unu LWHypaMu pacriosioxe-
HWe BbIBOJOB WUINV ANUHA NMPOBOAOB MEXAY YCTPOACTBOM KpenneHUs LHypa Y BbIBOAAMU AOMMKHO BblTb TaKUM,
YTOGbI MPU BbICKanb3bIBAHUM LUHYPA U3 YCTPOMCTBA KPEMNEHWs LUHYpa TOKOHECYLLME NPoBoAa OKasbliBaIUCh TYro
HaTAHYTLIMI OTHOCUTENbHO MPOBOAA 3aLMTHOIO 3a3eMeHUs.

25 BUHTBI n coeguHeHUst

25.1 BUHTOBbIE 3MEKTPUYECKNE UMW ApYTMe COEAMHEHMNS JOITKHbI BbIAEPXKMBATL MEXaHNYECKMNE HarpysKu,
BO3HUMKatOLLME NPWY HOPpMabHOM SKCnyaTauuun.

BuHTBI, UMetoLLMe HOMUHANBHBIA gnaMeTp MeHee 2,8 MM, NpegHa3HayYeHHble Anst obecneyeHns: ycTaHoB-
NEHHOro KOHTAKTHOro AaBNeHus, a Takke NpeaHasHavyeHHble Ans NoATArMBaHMs Nonb3oBaTeneM, A0MKHbI BBUH-
ynmBaThLCH B MeTanm.

BuHTBI HEAOMYCTUMO U3TOTOBMATE U3 MSITKOTO MeTarna, CKIOHHOMO K TEKY4eCTH, TAKOTo Kak LIMHK UK anto-
MUHWIA.

BVHTbI 13 U30ASLMOHHOrO MaTepuana HegonycTUMO UCMONb30BaTh A5 3NEKTPUYECKUX COEANHEHNIA.

BVHTbI HEAOMYCTMMO U3rOTOBNATE U3 U3OMSALIMOHHOIO MaTepuana, ecim Ux 3saMmeHa MeTannMyeckmMm BUHTa-
MW MOXET MOBPeAVTb OCHOBHYHO U3OMALMIO MEXAY NepBUYHON N BTOPUYHOWN Lenblo, a Takke ocrnabutb
LONOMHUTENBHYIO U YCUNEHHY 10 U30MSILUIO; TaKkKe HeJONYyCTUMO U3roTOBMSATE U3 U30MNSALMOHHOrO MaTepua-
1a BUHTbI, KOTOpble MOTyT BbITb CHATLI MPY 3aMeHe LWHYpa NUTaHUA, ECI X 3aMeHa MeTanIM4eckumMmy BUHTaMm
MOXeT 0ClabuTb OCHOBHYIO U3ONALMUIO.

Coomeemcmesue riposepsitom oCMOmMpoM, a 0711 BUHMOB UMU 2aek, NMpedHa3Ha4eHHbIX 0115 obecrieyeHus
KOHMaKkmHoz20 0asneHusi, a maikke 01151 ro0msiaueaHus roJib308amersiemM, C/1e0yoWUM UCTTbIMaHUEM.

Bu+Hmel unu eatiku 3amsausatom u ocnabnstom:

- 10 pa3 — 0ns 8UHMO8, 8BUHYLBAEMbIX 8 PE3bDY U3 U30NIAUUOHHO20 Mamepuana;

- 5 pas — 0ns 2aek u Opyaux suHmos.

Burmei, ssuH4YugaeMble 8 pe3bby U3 U30AUYUOHHO20 Mamepuana, Kaxobil pa3 o/IHoCMbI0 8bl8UHYLISa-
om u 3a8uUHYU8a0M CHOBA.

lNpu ucnsimaHuu 8UHMOBS U 2a€ekK 8b180008 8 8b1800 8CMasssitom 2ubkull kKabesnb Unu WHYpP HaubonbWUM
riorniepeyHbIM CevYeHUeM, yKkasaHHbIM 8 mabrniuye 9, u neped KaxobiM 3amsaugaHueM kabens UsMeHsom eao
riofioxeHue 8 8bis00e.

Ucnibimarue rpoeodsm ¢ rnoMouwibio coomeemcemeyroujell omeepmku, 2ae4H020 UL UHO20 Kioya ¢ rpu-
TOXeHUeM Kpymsiujeao MOMeHma, ykasaHHo20 8 mabnuue 11 8 coomsemcmeyroujux epachax:

a) Onss Memarnu4yecKux sUHmMoe b6e3 20/108KU, eClU [10CIe 3amsiaugaHus 8UHM He 8bicmyraem U3 omeep-

b) 01 dpyaux MEMANIUYECKUX BUHMOB U 2AEK . . . . . o o oo sttt e e e et e et ettt e e e 1
¢) 0119 8UHMOB U3 U30/ISIYUOHHO20 Mamepuarna:
- UMeIoWUX WecmuepaHHyo 201108KYy C pasmepoM Mex0y NpomueoronoXHbIMU 2paHaMU, Npeeabillar-
wum eHeLwHutl duamemp pe3bbbl, unu
- ¢ yunuHdpuyeckoll 2onoskoli U yanybneHuem rnod Koy ¢ paccmosiHueM Mex0y rnpomueoronoXHbIMU
epaHamu, cocmasensowum He meHee 0,83 eHelwHez0 duamempa pe3bbbl, Uunu
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- ¢ 2onoeKoll, umetowiel npsiMod unu kpecmoobpasHbili winuy, dnuHa komopozo 8 1,5 pa3sa npesbiluaem
BHEWHUL QUAMEMP PE3BODI . . . . o o o e e e e e e e e e et e e 1l
d) Ona Gpyaux eUHMOS U3 U3OITSIUUOHHO20 MAMEPUATTIA . . .. ... v vt ittt e e e e i

Tabnwuya 11 — KpyTawmin MOMEHT, NPUKNAaALIBAEMbIN K BUHTAM U COEQUHEHNAM

KpyTawmin momeHT, H-m
HoMUHanNbHbIA AUamMeTp BUHTA, MM | 0 "
o 2,8 Bkniou. 0,2 0,4 0,4
CB.28 oo 30 » 0,25 0,5 0,5
» 3,0 » 32 » 0,3 0,6 0,6
» 3,2 » 36 » 0,4 0,8 0,6
» 36 » 41 » 0,7 1,2 0,6
» 41 » 47 » 0,8 1,8 0,9
» 47 » 53 » 0,8 2,0 1,0
» 53 » 60 » — 2,5 1,25

lpu ocnabnenuu eunma unu 2alku nNPoO800 KaxObili pa3 cMewarom.

Bo epems ucribimaHusi He O0ImKHO bbimb rospexoerut, rpenamcemayowux danbHellweMy UCrobL308a-
HUI0 8UHMOB020 COEOUHEHUS].

Mpumevanune 1 — BuHTbl, NpegHasHavYeHHbIe ANA OTBUHYUBAHUA U 3aBUHYUBAHUA NPU 3aMeHe LWHYPOB
aanexTponuTaHua Onsd KpenneHusa Tuna X, BXOAAT B Ipyrnny BUHTOB NN raek, KoTopble NoATANMBaIOTCA Mnorib3oBartenem.

MpumevaHune 2 — dopma nes3sBus UCNbITATENBHOW OTBEPTKM AOMXKHA COOTBETCTBOBATD LUNULY UCMBITYEMOTO
BUHTa. BUHTbI 1 raiiku 3atarvBaioT 6e3 pbiBKOB.

25.2 BWHTbI, BBUHUYMBaEMbIE B pe3bby U3 M30MSALMOHHOTO MaTepuana, AoMKHbI UMEeTb AnWHY peabbbl no
MeHbLUel Mepe 3 MM nntoc 1/3 HOMUHaNLHOrO AUameTpa BUHTa UM 8 MM, B 3aBUCUMOCTU OT TOrO, YTO KOpoYe.

Mpw aTOM AOMKHO 6bITE FApaHTUPOBAHO NPaBUIIbHOE BBEAEHWE BUHTA B BUHTOBOE OTBEPCTUE UIK FaiiKy.

Coomeemcmeue riposepsiiom ocMompoM U UcribimaHueM 1o 25.1; npuxknadbieaembill Kpymsiuut MoMeHm
ysenudusarom g 1,2 pasa om yKka3aHHO20.

MpumeyaHwun e— TpeboBaHne OTHOCUTENBHO NPABUMBLHOIO BBEAEHUsI YOOBIETBOPSIETCA, €CNU UCKMIOYEH
nepekoc BUHTA MPW ero BeeaeHnu (Hanpumep, UCNOoMb3OBAHMEM HaNPaBnsIlOWEN HA BUHTE B 3aKPENnfeHHOW 4actn unu
CHAATMEM YacTu BUTKOB BO BHYTPeHHen pedbbe unu Ha BuHTE).

25.3 3nekTpuyeckne coeanHeHUs OSKHbI BbiTb CKOHCTPYUPOBAaHLI TaK, UTOOLI KOHTAKTHOE AaBneHue He
nepeaaBanoch Yepes U3oNSALMOHHBIA MaTepuarn, KooMe KepamMUKU U YUCTON CRtoAbI, 3a UCKITIOYEHUEeM CnyYaes,
Korga ynpyroctb MeTanInMyeckux YacTel Mo3BonsieT KOMNeHCMPoBaTh 106y BO3MOXHYIO ycaaky unu aecdopma-
Lo M30MNSILMOHHOMO MaTepuana.

25.4 BUHTBI € KPYMHbLIM LUAroM (BUHTbI AN TIMCTOBOro MeTanna) He 4oMKHbI UCToNb30BaTbCA 419 coeanHe-
HWS TOKOBedYLLMX YACTe, ecrii OHU He MPWKUMaIOT 3TU YacTW HernocpeACTBEHHO APYT K APYrY U He cHaGXeHbl
cpeacTeamu, NpedoTBpaLlaroLLMMy ocnabneHue.

CamoHapesatoLLe BUHTbI He AOMKHbI UCNOMb30BaTLCA ANs CoeANHEHWS TOKOBEAYLLMX YaCTelr, eCrnn OHN
He 06pasytoT NOMHY BUHTOBYO pe3b0y CTaHA4apTHOMO KpenexHoro BUHTa. Takke UCNonb3oBaHWe Takux BUHTOB
He AornyckaeTcsi, CN BO3MOXHbI X OTBUHYMBaHWE U 3aBUHYMBAHWE NOMb30BaTENEM UM JIULIOM, OCYLLIECTBISAH0-
LLIMM YCTaHOBKY, KpOMe cryyaes, korga pessba chopMnpoBaHa Bbicagkol B LUTaMMe.

CamoHape3atoLue BUHTbI U BUHTbI C KpYMHBIM LLAroM MOryT UCNoMnb30BaThes Ans obecneveHnst Hernpepbis-
HOCTW 3a3eMIIEHNA MPU YCIIOBUM, YTO AaHHOe COeAVHEHWE He HapyLLaeTCsl MPW HOPMAarbHOR 3KCMnyaTaLumn 1 ons
Kaykgoro coeAMHeHUs UCnonb3yeTcs He MeHee [ABYX BUHTOB.

Coomeemcmeue mpeboesaHusiM 25.3 u 25.4 npoeepsiom oCMOmpom.

25.5 BuHTbI, obecneunsatoLLlie MeXaHNYECKNe CoOeAMHEeHNS pas3finiHbIX YacTell TpaHcdopmaTopa, A0MK-
Hbl BbITb 3aLLMLLEeHbl OT ocnabneHuns, ecnv aTo coeguHeHue siBNsieTCs TOKoBeayLLMM Ui oBpasyeT YacTb Lienu
3aLLMTHOIO 3a3eMIIEHNSI.

3aknenku, ucrornb3yemMble Ans TOKOBeAYLLMX COeAUHEHWIA, A0MKHbI BbITh 3aLLMLLEeHbI 0T ocriabneHns), ecnu
3TU coeanHeHus NoABeprarTcs BO3AENCTBIIO KPYTALLEro MOMEHTa Npy HOPMAarbHOR 3KcyaTaLmi.

Coomeemcmeue rposepsitom 0CMOMPOM U UCTIbIMaHUeM 8pyYHY!O.

MpumeyaHue 1 — lMpyxuHHble Wanbbl M NogobHele geTanu MoryT obecneunTb JOCTATOYHYIO 3alUTy OT
ocnabnenus.

MpumevaHune 2 — [Ins 3aknenok NPUMEHEHUE HEKpyrnow hopMbl CTEPXKHS MU COOTBETCTBYIOLWLEro nasa
MOXeT obecneunTb JOCTATOUHYIO 3aLlMTy OT ocnabneHus.
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MpumeyaHune 3 — [epmeTn3npylOWMIA KOMMNAyHA, KOTOPLIN pa3MAraeTcs Npy HarpeBaHwuu, oGecneunBaeT
[OCTaTO4HYIO 3aLUMTY TOMBKO BUHTOBLIX COEQUHEHUI, HE NMOABEPXKEHHbIX KPYTSLLEMY MOMEHTY NPW HOPMarbHOW 3KCMIy-
aTauuu.

25.6 3akpydueaeMele carnbHUKU OOIIXHbI 8bidepxxame criedyroulee ucrbimaHue.

BakpydusaeMbie carnbHUKU OCHaLaom YUmuHOpUYeCKUM MEeMarliiu4ecKUM CMepXXKHEM, OuamMemp Komopo-
20 paseH briuxaliweMy UuesnoMy Yuciy MuiiiuMempos, Ho MeHee 8HympeHHe20 duaMmempa callbHuKa. 3amem
callbHUKU 3amsiauearom crieluaribHbIM KITFOHYOM. Ycurnusi, npuknaobieaeMble K KiTiody 8 meyeHue 1 MuH 8 moyke
Ha paccmosiHuu 250 MM om ocu carbHUKa, npusedeHs! 8 mabuue 12.

Tabnwuya 12 — UcnbiTatensHoe ycunve, NpyKNagsiBaeMoe K canbHKam

Yeunue, H, ona cansHUKOB
[nameTp MCNbITATENLHOrO CTEPXHS, MM
MeTannniecknx U3 NUTLEBOrO MaTtepuana
o 14 Bkntom. 25 15
Ce.14 » 20 » 30 20
» 20 40 30

lNocne ucnbimaHus HU mpaHcghopMamop, HU CanbHUKU He GO/HKHbI UMemb roepex0eHud.
26 MNyTn yTeuykun, 3a3opbl U pacCTOAHUSA Yepe3 U3oNALUI

26.1 MyTu yTeukun, 3a3opbl 1 pacCTOSHUSA Yepes U30NALMI0 AOIKHbI ObITb HE MEeHee 3Ha4YeHWUI, yKazaHHbIX
B Tabnuue 13 Ans U3onsuMoHHbIX MaTepuanos rpynnsl llla (cm. IEC 60664-1).
Coomeemcmeue riposepsirom uamepeHuUsiMuU o memodam 26.2 u 26.3.

MpumedvaHnune 1 — [Ona marepmanos rpynn | u Il cm. npunoxenms C m D.
MpumedaHune 2 — Tabnumubl 13, C.1 n D.1 npumeHsitoT Tonbko anst yactot Ao 30 klu BKNIOUNTENBHO.

3asopbl 1 NYTU YTEUKU N3MEPSIOT C UCNoNb3oBaHKeM kabens 1 LUHYPOB ANA NpUcoeanHEHNS K cTaumo-
HapHoii MpoBoaKe 1 Ans KpenneHusi Tuna X MakcyManbHOro 1 MUHUMasbHOro pa3aMepoB NPOBOAOB, COOTBET-
CTBYIOLUMX HOMWUHAIBHOW NpUcoeauHsoLLei cnocobHoCTH BeiBoda. Ana KpenneHus Tuna X co creuvanbHbIM
LUIHYPOM ¥ KpenneHus TunoB Y nnu Z UCrosb3ytoT yCTaHOBNEHHbIe kabenb NUTaHUs U LUHYPbI.

Ecnu npuMeHsieTcs 3a3ybpeHHasn neHTa, sHadeHVsl NyTel yTeuku 1 3a30poB onpeaensioT, Kak ecriu 6bl
3y6Libl NEHTLI Yepea BCe Clov coBragarnt.

Mpumeyvyanune 3 — Cxembl, NOKa3blBaOLWME NPUMEPDLI CNOCOGOB M3MEPEHNs NyTen yTe4Ku 1 3a30poB, Npu-
BeAeHbl B NpuUnoxexHumm A.

Mpumeyanue 4 — Cxembl, NOKa3biBaKOLWME NPUMEPBI TOYEK N3MEPEHUA NyTeN yTeUYKU 1 3a30pOB, NpuBeae-
Hbl B NpunoxexHumn P.

MpumeyvyaHune 5 — OnucaHne UCMbITAHWIA, HEOBXOAUMBIX ANsi Pa3deneHusl MaTepuaroB Ha IPynbl, NpUBe-
OeHbl B npunoxexHum G.

Mpumeuvanue 6 —BTabnuuax 13, C.1 n D.1 yuTeHbl 3HaYeHus1 nepeHanpshxeHuii kateropuu |l anst ocHoBHOM
nsonauum n kateropum Il ons ABOMHON MNK YCUNEHHOW U3oNALUM.

[nsi neyaTHbIX NNaT 3Ha4YeHWs, Koraa NoBPEXAeHNE MOXKET NMPUBECTU K OMACHOCTU C TOYKM 3peHNs HAcTOsA-
Lero cTaHgapTa, AOMKHbI OblTb TAKUMU XKe, Kak ykasaHbl B Tabnuuax 13, C.1 n D.1 ansa yacTeit, HaxoasawWwmMxcs
nopa HanpsxeHUeM, 3a VCKIoYeHNEM NeYaTHbIX NaT, CoOOTBETCTBYOWMUX TpeboraHuam IEC 60664-3.

Ecnv 3arpsizHeHuMe co3gaeT BbICOKYIO 1 YCTOMUMBYO NMPOBOAMMOCTb, BbI3BaHHY0, HAanpuMep, NpoBoas-
el Nbibio, ACKAEM UMW CHEroM, TO NYTU YTeUKU 1 3a30pbl MO CPABHEHWIO C NpMBEeAEHHBIMU AN CTeNeHn
3arpsAsHeHun 3, OMKHbl BbITb YBENUYEHbI HA MUHUMAIbHBIA 3a3op 1,6 MM 1 3HadeHust X, NpUBEAeHHbIE B
NPUNOXeHUn A, NpUHMMaoTCs paBHbIMA 4,0 MM.

26.2 TyTK yTeukun 1 3a3opbl

3HauyeHNss NyTen yTeuku 1 3a30poB NprBedeHsl B Tabnuuax 13, C.1 u D.1.

26.2.1 O6MoOTKM, 3aliULLaeMble C MOMOLLbIO KNeUKON NeHThbI

Ons 06MOTOK, 3aluMLLaeMbIX C MOMOLLLIO KIeRKol NeHThI, cLennsieMoi ¢ dnaHuammn kapkaca KaTyLuKu,
NyTU yTeUYKu paccMaTpuBaloT BAOSb CKIIEEHHON NOBEPXHOCTY KNehKor NeHTbl. YMEHbLUEHHbIE 3Ha4eHus, ycTa-
HOBMEeHHble AN cTeneHun 3arpasHeHun 1 (P1), obecneunsatoTcs:

- BCEMU M30NSALMOHHBIMY MaTepuanamMu, knaccugpmunpyemsivin cornacHo IEC 60085 n IEC 60216;
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- MONOXNTENbHBIMY pe3yrsTaTaMu NPOBEAEHHbIX UCTbITaHUA Ha NPo6o M30NALMKN UMMYSIbCHBEIM Hanpske-
Hvwem no |IEC 60664-1 (nyHkT 4.1.1.2.1);

- NONOXUTENLHLIMUY pe3ynsTaTaMmy NPOBeaeHHOro UCTbITaHKsA A no 26.2.3.

3HaveHus 3a3opoB He TpebytoTes.

26.2.2 HennoTtHoe coeguHeHUe U3ONUPYIOLWUX YacTen

Ecnu ncnonbayeTcs nsonupytoLLasi neperopofka, CocTosILLan U3 HENMOTHO COedMHEHHbIX YacTel, Ny T
YTEUKM 1 3a30pbl U3MEPSIIOT Mo CThIKY. ECK cThik NoKkpbIT knelikol nexTol no IEC 60454, oguH croii knerikoi
NeHTbl HeobXoaNMO NPOSIOKNTL C KAXKAO0WM CTOPOHLI NEPEropoaKn Bo M3BexaHue 3armba Kneikoi neHTsl B npoLec-
CE W3rOTOBMNEHUS.

Wcnonbayemble MaTepuanbl AoMKHbI BbiThb knaccudmumposarbsl cornacHo IEC 60085 n IEC 60216.

YcTaHOBIEHHbIE 3HaYeHUs1 ANs cTeneHn 3arpsisHeHus 1 (P1) He npumensioTcs.

26.2.3 MNnoTHoe coeanHeHWe U3ONTUPYIOLLUX YacTelr

[na TpaHcdopMaTopoB C NIOTHO COEeANHEHHBIMU YaCTAMM UMK CO CKITeEHHbIMU BMECTe YacTAMM MUHK-
ManbHbIX NyTen YTeYKU 1 3a30pOB Yepes CTbIK He CyLLecTBYeT. MpUMEHSIOTCA TOSIbKO 3HAUYEHWS pacCTOAHMSA
Yepes usonaumio. B aTom criyyae Tawke NpoBoaaT UCTbITaHWE Ha NPoGOiA M30NALMM MMNYNBCHBIM HAMPSKEHUEM
no |IEC 60664-1 (nyHkT 4.1.1.2).

Wcnonbayemble MaTepuansl AorkHbl BbITe knaccudpuLmposaHsl no IEC 60085 n IEC 60216.

[ns npoBepKX MPOYHOCTH CKNENBaHWS UK CLIENEHNA YacTel BEINMOMNHSIOT criedytoLLee UcnbitaHue no npea-
HasHa4eHuto.

UcnbiTaHue A

[ns ucnibimaHust mpebyemcs mpu crieyuarnsHo nod2omoesieHHbIX obpasua, 8 Komopbix rpoeoda 0bMoOmKuU
3aMeHeHbl Heu3o uposaHHLIMU riposodamu 6e3 kakoli b6l mo Hu 6bir1o ponumku unu 3anueku. ObMomKu 00JTX-
Hbl 6bIMb Makumu, Ymobbi HU20e, KPOMe KaK 8 UCrbimyemMoM coeduHeHUU, He Bbiil 803MOXeH rpobol Mexdy
nepeuy4yHol U emopuYHol o6MomKamu.

Obpasusi BomkHbl 6bimb decsImuUKpamHo rnodsepaHymbl Cedyowum memrepamypHbIM UUKITaMm:

- 68 4 npu HausbIcwel memnepamype obmomku + 2 °C, UsMepeHHOU 8 HOpMaribHbIX YCII08USIX IKCITyama-
yuu, rroc 10 °C ¢ MUHUMarbHbIM 3HavYeHueM memrepamypsi 85 °C;

-14npu (252 °C;

-24npu(0t2)°C;

-14ynpu(25+2) °C.

3amem 3sa u3z mpex obpa3syoe rnodsepaarom ucribimaruio Ha 8o3delicmeue enazu ro 17.2 (48 4) u coom-
gemcmesyrouemMy UCrbimaHUIo Ha a1IeKmMpUYecKyro MPoYHocms o 18.3, komopoe npoeodsm npu HanpsXKeHuu,
pasHom 1,35 ucribimamernbHO20 HarpPsKEeHUsI.

Cpa3y xe 1o OKoHYaHUU riociie0He20 riepuoda memriepamypHo20 YUKITUYECKO20 UCTbIMaHUus npu Hauborb-
well memrnepamype o0uH U3 mpex 0bpa3slos nodeepaarom coomeememeyUemy UCTbLIMAaHUK Ha aNlekmpudec-
Kyto rpoyHocme rio 18.3, komopoe rpoeodsim ripu HarnpsikeHuu, pagHoM 1,35 ucrnibimamernbHo20 HanpsXXeHUsl.

MpwumeyaHune— UenbiTatenbHoe HanpsbkeHue, nogasaemoe Ha o6pasubl ANs CKNEeHHbIX YacTen, AOMKHO
6bITb BbIWE, YeM OBblYHbIE MCMbITATENbHBIE HANPSXKeHUs, ¢ TeM 4Tobbl npousowen npoboli B TOM cnydae, ecnu
NOBEPXHOCTU HE CKIEEHbI.

26.2.4 3akpbiTble YacTu (Hanpumep, ¢ NOMOLLLIO NPONUTKWA UK 3aNUBKW)

26.2.4.1 Ans TpaHcdopMaTopoB C YaCTAMMU, 3aKPbITLIMU UM FEPMETUYHO 3aNUTLIMU OT NPOHWKHOBEHUS!
NbIAW W BNAru N yaoBneTBOPSIOWLUMUI CrieayoLWUMM UCNbITaHUAM, MUHUMAasIbHbIe TpebyeMble NyTU yTeuku 1 3a-
30pbl MOTYT 6bITb YMEHbLLUEHbI 40 3HAYEHUIA, YCTaHOBIIEHHbIX AN cTeneHn 3arpasHenus 1 (P1). B aTom criyyae
TaKe NPOBOAAT UCTIbITAHUE U30NSILMKU Ha NPOBoN UMNYNLCHBIM HanpskeHnem no |IEC 60664-1 (nyHkT 4.1.1.2.1).

Mcnonbayemble MaTepuarsibl AOSKHbI BbITe knaccuduumposaHsl no IEC 60085 1 IEC 60216.

[na nposepKky HageXHOCTU 3alTMBKM UMW NPONUTKM YacTel BbINONHAOT cneaytoLlee ucnolitaHue no npef-
HasHa4eHuto.

UcnbiTaHue B

[ns nposepKu 3aiusKu unu nNporumku mpu rnod2omosfieHHbIX 0bpasua ucrbimsieaom criedyouum obpa-
3om. [Qst KoMrioHeHmo8, 20e NMpuMeHeHbI 3arueKa unu nponumka, HadexHocmb cmbika nposepsiiom, nodsepaasi
obpasyp! UCTbIMaHUio U30Is4UU Ha rpobodl UMy TbCHBIM HarnpsiXeHUeM, NpuKiadbieaeMbiM HENocpedcmeeHHO
MOJILKO K CMbIKY.

Obpa3up! domkHb! 6bimb 0eCSIMUKPaMHO 11008epeHyYMbI CeOYoWUM memriepamypHbIM YUKITaM:

- 68 4 npu Hausbicwel memriepamype obmomku + 2 °C, usmepeHHOU 8 HOpMaribHbIX YCII08USX 3KCM/lyama-
yuu, nmoc 10 °C ¢ MuHUMaIbHbLIM 3Ha4eHueM memnepamypsl 85 °C;
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-1unpu(25+2)°C;

-24npu(0+2) °C;

-1unpu(25+2)°C.

Bo spemsi kax0020 memriepamypHO20 UUKITUYECKO20 UCTbImaHusi MEX0y obmomkamu obpasLios, 20e npu-
MEeHSII0m YMeHbLUEHHbIe 3HaqYeHUsl, 100alom HarpsikeHue, pasHoe yO080eHHOMY pabovyeMy HanpsKeHUro rnpu
yacmome 50 unu 60 I'y.

Bamewm 0sa u3 mpex obpastoe riodeepaarom Ucribimarulo Ha eo3deticmeue enazu o 17.2 (48 4) u coom-
8emcmeyroueMy UCTLIMAaHUIO Ha 3IIEKMPUYECKYIo NPoYHocmb 1o 18.3, komopoe rposodsim npu HanpsKeHuu,
pasHom 1,25 ucribimamerbHO20 HalpsKeHUs.

Cpasy xe ro oKoH4YaHuUU riocnedHez0 repuoda memrepamypHoO20 UUKITUYECKO20 UCMbimaHus rnpu camoll
8bICOKOU meMriepamype 00UH U3 mpex 0bpa3yoe rnodsepaalom coomeememesyowUM UCTIbIMaHUsIM Ha 3f1eKkm-
puyeckyro rnpodHocms o 18.3, komopelie rpo8odsim rpu HarpsikeHUU, pasHoM 1,25 ucrnbimamerbHO20 Harpsi-
JKEHUSI.

26.2.4.2 Ana TpaHcdopMaTopoB C HaCTSMU, 3aKPLITbIMU MW FEPMETUUHO 3aNUTbIMWU OT MPOHUKHOBEHUSA
MW U BNarv U yaoBneTBOPSOWMMN CreayloWwmUM UCTILITaHUAM, MUHUManbHbIE NYTH YTeYKU U 3a3opbl He
TpebytoTcs. MIcnonb3yroTcs TONBbKO 3HAaYEHUs1 paccTosHUA Yepes u3onsauunio. B aTom cnyyae Takke nposogsaTt
UcnblTaHne N3onauuK Ha Npo6ol MMMynNbCHLIM HanpskeHueM no IEC 60664-1 (nyHkT 4.1.1.2.1).

[ns npoBepKkn HaaeXHOCTU 3aIMBKK UK NPOMUTKW YacTel BLINOMHAIOT cneayioLlee ucnbitaHue no npeg-
HasHa4eHuto.

UcnbitaHue C

[ns ucrisimarus 3anusKu Uy AponumKu Ucronb3yrom mpu obpasua.

s komrioHeHmMos, 20e eepmemusupyrowjuti KomrayHd obpasyem meepdyro U30NUPYIOLYIO Maccy MEXOy
MOoKOnMPo8oBAUWUMU YacMAMU, UCITbIMbIBAIOM MOSTHOCMbIO U320MO6IIEHHbIE KOMITOHEHMbI. B 2epmMemu3upy-
roujem KomrayHOe He OOIMKHO bbimb mpeujuH, nycmom.

Obpasuypi omkHb! bbimb eCIMUKpPaMHO rnodeepaHymbl C1edyoWuM memrepamypHbIM UUKITaMm:

- 68 4 npu HausbIcwel memriepamype obMomku + 2 °C, UsMepeHHOU 8 HOpMarlbHbIX YCIT08USIX IKCITyama-
uuu, nrmroc 10 °C ¢ MUHUMAaTIbHBIM 3HadyeHueM memnepamypei 85 °C;

-14npu(25+2)°C;

-24npu(0+2)°C;

-14npu(25+2) °C.

Bo epems kax8o20 memriepamypHO20 UUKITUYECKO20 UcribimaHus Mexdy obmomkamu obpa3suos, 20e rpu-
MEeHSIIom YMeHbLUEHHbIe 3Ha4YeHUsl, 100alom HarpsikeHue, pasHoe yO80eHHOMY paboveMy HanpsKeHUro rpu
yacmome 50 unu 60 I'y.

3amewm Gsa u3 mpex obpastoe riodgepaarom ucribimaruto Ha eosdeticmeue enazu rno 17.2 (48 4) u coom-
semcmeyrouemMy UCTbIMaHUIo Ha 3IeKmMpUYecKyIo npo4YHocms o 18.3, komopoe rposodsim rpu HarnpsKeHuU,
paeHom 1,35 ucribimamernbHO20 HalpPsPKeHUs.

Cpa3sy e 1o OKOH4YaHuU riocriedOHe20 riepuoda memrnepamypHO20 YUKITUYECKO20 UCTbimaHUsi rpu camoll
8bICOKOU memriepamype 00UH U3 mpex obpa3syoe rodsepzarom cOOMEEmMCmeyLWUM UCTLIMAaHUSIM Ha 371eKm-
puYeckyro rpodHocms rio 18.3, komopbie rpo8odsim rpu HanpsxkeHuuU, pasHoM 1,35 ucrbimamerbHO20 HANPSKEeHUST.

26.3 PaccTrosiHue Yepes3 U3onsuuio

3HayeHus paccTosiHUIA Yepes U3onsLmio, TpebyeMble TONLKO 41 AONONMHUTENLHOW, ABOMHOW UK yCU-
NeHHOW U3oNALMU, NpUBeAEHbLI B cTpokax 2) b), 2) ¢) u 7) Tabnuu, 13, C.1un D.1.

Msonsiumna pomkHa 6bITb BbINONHEHa UK U3 MaTepuanos, COOTBETCTBYIOLLMX KaccudmKaLMu, NpuBeaeH-
Hoi B IEC 60085 n IEC 60216, unu ucnbitaHa no 14.3.

MpwumeyaHune— Cuntaior, yto matepman obnagaer 4OCTAaTOMHON MEXaHUYECKOW NMPOYHOCTBLIO M CTOWKOCTBIO
K CTapeHuio (U3HOCOCTOMKOCTBIO), €CMN OH BbiAepxan ucnbitaHwe no 14.3.

TpeboBaHUs1 K paCcCTOSAHUIO Yepes U30MSALMIO HE 03HAYALOT, YTO YKasaHHblE PACcCTOAHNUS A0MKHbI BbITh TONMb-
KO Yepes TBepayto U1 TOHKOMMUCTOBYIO U30MALMI0. M30M5UMsa MOXKET COCTOATL U3 TONWWHLI TBEPAOA UM TOHKONU-
CTOBOW M30NALMKW NItoc onpeaesieHHbIN Bo3ayLWHbIA 3a30p.

26.3.1 B cnyyae TBepaon usonsumu tpebyemble 3HaveHust B Tabnuuax 13, C.1 n D.1 nomeveHbl cHOC-
koii «¥». ins maTepuanos, knaccuduumpyemeix no IEC 60085 n IEC 60216, ans pabovero HanpskeHUs CBbl-
e 25 B paccTosiHne Yepes U3onsiLmio MOXET BbITb UCMOMNL30BAaHO YMHOXEHWEM TabnuyHbIX 3HaYeHui Ha 0,4, HO
He MeHee 0,2 MM ANsl yCUneHHON U3onaumumn 1 He MmeHee 0,1 MM 4nNa AONONHUTENBHOW U30NALUKN, €CNN OHN
BblAepXanu ucnbitaHue no 14.3.
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26.3.2 B cnyyae nsonsiumm, cocTosiLen U3 TOHKUX NIMCTOB U3OSILLMOHHOIO MaTepuarna Y4cno Cnoes U pac-
CTOsIHUE Yepes U30MSILMI0 AOIKHbI BbITh:

- eCI/ CIoU HepasfensieMble (CKIeeHbl BMecTe):

- TpebyeTcs Tpu crios;
- COCTaBHOWM NUCT AOMKEH BblAepXaTb UCMbITaHWe Ha onpaske no 26.3.3 ( TaHyLee ycunue 150 H);
- Tpebyemble 3Ha4eHWs PacCTOsIHNA Yepes usonsaumio no Tabnuuam 13, C.1 1 D. 1, nomeyeHHbIe CHOCKOI «®»;

- eCNy Crou pasaernbHble:

- TpebyeTcs ABa crost; AN pasgenbHbiX 3a3yGpeHHbIX crioeB noTpebyeTcs 0anH AOMONHUTENbHLIA Crioit

(3a3ybpeHHON NeHTbI) Mnoc oauH cnoit 6es 3ybuaTtoii hukcaumm (Hanpumep, KnesiLLei);

- KaXkabliA crnowt AomkeH BblaepXXaTb UCTbITaHUe Ha onpaske no 26.3.3 (TaHywee ycunue 50 H);

- TpebyeMble 3Ha4YeHVs PACCTOSIHWIA Yepes usonsupio o Tabnuuam 13, C.1 v D.1, noMeueHHbIe CHOCKO «)»;
- eCn cnou pasaenbHble (arnbTepHaTUBHLIE):

- TpebyeTcs N0 MeHbLUel Mepe TpU crost; s pa3aenbHbIX 3a3yGpeHHbIX cnoes noTpebyeTcs 0auH Aomnor-
HUTEesbHbLIN Crioii (3a3yBpeHHOo NeHTbI) Ntoc oauH criolt 6es3 dmkcaumm 3asybpuHaMmu (Hanpumep, Knes-
weit);

- ABe TPeTW OT Y1cna cnoes A0MKHbI BblAepKaTb UCNbITaHWe Ha onpaske no 26.3.3 (ycunue 100 H);

- TpebyeMble 3Ha4eHUst PACcCTOAHUS Yepes nsonaumio no Tabnuuam 13, C.1 1 D.1, nomeyeHHble CHOCKol «».

MpumeyaHune— B cnyyae ncnonb3oBaHns 3a3ybpeHHbIX cnoee TPebyloTca AoNoNHUTENbHbIE CIOM, TaK Kak
npegnonaraeTcsd, 4YTo 383y6pVIHbI BCeX CoeB MOryT coBnacTb.

Onst maTepuanos, knaccuduumposaHHsix no IEC 60085 n IEC 60216, TpeboBaHus No paccTosiHUIO Yepes
N30M1ALUN HENPUMEHUMbI, ECIN UCTIbITAHUE MO 14.3 NONOXUTENBHO.

Unucna B kBagpaTHbIX ckobkax B cTpokax 2) u 7) tabnuy 13, C.1 npunoxeHua C un B.1 npunoxeHus B
OOIKHbI UCMOMb30BaTLCS CreayoLmM obpasom:

- Ans TpaHcdopMaTopoB C HOMUHANbLHOW BbIXOAHON MOLHOCTLIO cBbilwe 100 B-A uvcna B kBagpaT-
HbIX CKOBKax MPUHUMALIOT MOSTHOCTbIO;

- Ansi TpaHccopmMaTopoB C HOMUHaNbLHOM BLIXOAHOM MOWHOCTLIO OT 25 Ao 100 B-A BKNIOYMTENBHO
yMcna B kKBagpaTHbIX ckobkax MoryT 6biTb yMeHbLUEHbBI 40 2/3 yKa3aHHOTO 3Ha4YeHUS,

- Ans TpaHcchopMaTopoB C HOMUHaNbHOM BLIXOAHOM MOLYHOCTLIO MeHee 25 B-A uucna B KBagpaTHbIX
ckobkax MoryT 6bITb yMeHbLUeHbI A0 1/3 ykasaHHOro 3HaYeHNs.

26.3.3 [ina ncnbiTaHus Ha onpaske U3roTOBUTENb A0MKEH NpeJoCTaBUTL TPU OTAENbHLIX UCTbITYEMBbIX 06-
pasLa TOHKOro nucTa WupuHon 70 M.

UcnsimaHue rposodsam KperneHuem obpasloe moHKUX /IUCMO8 Ha ofipaske U3 HUKesupoeaHHol cmarnu
unu fjamyHu ¢ enadkol ro8epxXHOCMbI0, KaK rMoKa3saHo Ha pucyHke 6.

Memannuyeckas chonbaa (anoMuHuesast unu medHas) monujuHot (0,035 + 0,005) Mm ririomHo npuknadbi-
g8aemcsi K nosepxHocmu obpasya u nodsepzaemcsi HamsixeHuio ¢ ycuniuem 1 H. Memannuyueckyro ¢honbay pac-
rnonaesarom makum obpasomM, Ymobbi Kkpasi obpasya ebicmynanu Ha 20 MM 3a Kpasi ¢hofibau, U Koada onpaska
pacrioroxeHa 8 CBO0EM KOHEYHOM 1O/I0KEHUU, MO ¢horbaa 3aKpbleaem yerlbl oripasKku, Ha Komopoll fiexum obpa-
3ey, He MeHee YyeM Ha 10 Mm.

Obpa3sel ydepxusarom 8 M10/10)KeHUU 3a €20 c80B00HbIU KOHEU, 11ocpedcmeoM 3aXXUMHO20 ycmpoticmea U
rnodsepzarom eo3delicmeuro msHyLWea0 ycunusi:

- 150 H 0151 06pasLj08, cCOCMOSALLUX U3 HECKOITbKUX HEPA30eIsIEMbIX CI10€8;

- 100 H 4151 obpasuos, cocmosiux u3 2/3 yucna pa3oesnbHbixX c/ioes (3a3ybpeHHbIX unu 6e3 HUX);

- 50 H 81 o6pasuos, cocmosuux u3 00Hoeo ciosl (3a3ybpeHHo20 uru 6e3 Hez0).

Onipaeky medneHHO nosopadusarom 6e3 pbiekoe mpu pa3sa ereped u obpamto Ha 230°. Ecniu obpasey, npu
spaleHuUU pgemcs y 3axeamsbigalouwe2o ycmpoticmea, ucrbimarue rioemopsitom. Eciiu 00UH Unu HECKOJTbKO
0b6pa3uoe pazopsymcsi 8 OpyeoM Mecme, pe3yribmam ucribimaHusi— ompuuamernsHbil. B mevyeHue 1 MuH noc-
J1e Moeo, KaK orpaska 3aliMem ceoe KOHEYHOE rNoJIoKeHUe, MEXXOy Helo U Memaitiudeckoll ¢honb2oll, Kak onuca-
Ho 8 18.3, npuknadeieaom ucrbimamesibHOe HarpsiKeHue:

- He MeHee 5 KB unu coomeemcemaeyroujee ucrbimamesbHoe HanpsbkeHue 1o 18.3, ymHoxeHHoe Ha 1,35,
011 cocmosiLUX U3 HECKOIbKUX Hepa3dernsieMbiX crioes (1o MeHbulell Mepe mpex), 8 3agucumocmu om moeo,
ymo bosblue;

- He meHee 5 KB unu coomeemcmeyroujee ucrisimamersibHoe HarpsikeHue o 18.3, ymHoxeHHoe Ha 1,25,
01 cocmosiuux U3 2/3 (no MeHbuel Mepe mpex) pa3olernbHbIX CII0es, 8 3a8UCUMOCMU 0m mozo, Ymo bonbuie;

- He MeHee 5 kB unu coomeemcmeyrouiee ucrbimameiibHOe HarnpsbkeHue o 18.3, yMHoxeHHoe Ha 1,25,
01 cocmosiuux u3 08HO20 €105 U3 Yucna 08yx pa3oeribHbIX CIT0es, 8 3a8UCUMOCMU 0M mMoz2o, Ymo bosbuie.

Bo epems ucribimaHusi He QOITKHO ripou3solimu rpobosi Uru nepeKpbIimusi; KOPOHHbIE pa3psdsl U aHanoauy-
Hble 518/1eHUST 80 8HUMAaHUE He NPpUHUMAaiom.
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Tabnwuuya 13 — MNytn yTedku (ny), 3a30pbl (3) M paccTosHUS Yepes n3onsaumio (pumn) ana matepuana rpynnel llla (175 < CUT < 400)
Paamepbl B munnmmeTtpax

€9

W3mepeHme Pa6oumne Hanpsxeuuna®, B
PacnonoxeHune nHave 4vem
Tun uzonaumm vepes
nsonsaumu amane Hepes 225 100 150 300 600 1000
aManb < 50
o6moTkn?
OOMOTKM
P2 P3 | P2 P3 3 ny 3 ny 3 ny 3 ny 3 ny 3 ny
1) Uzonsiuus mex- [a) MyTu yTeuyku u 3a3opbl Mexay X 0,2 1,2 0,5 1,41 15 1,6 3,0 3,0 5,5 6,0 | 80 | 10,0
Oy NepBUYHBIMU U [ HaCTAMU, HAXOAALWMMUCS NOA Ha- X 0,8 1,9 0,8 2,21 15 2,5 3,0 4.7 5,5 9,5 1| 8,0 | 16,0
BTOPUYHLIMU Le- | NpsXKeHUeM, NepBUYHbIX Luenen n| x 0,2 1,2 0,2 1,41 0,5 1,6 1,5 3,0 3,0 6,0 | 55 | 10,0
NAMU (OCHOBHAs | YacTSAMMU, HAXOOALWMNMUCA Mo Ha- X 0,8 1,9 0,8 2,21 0,8 2,5 1,5 4.7 3,0 9,5 1| 5,5 | 16,0
usonauus) NMPsKEHUEeM, BTOPUYHBIX Lienen
— YMeHbleHHble 3HAYeHUs, CM.
26.2 (P1) — | 018 — | 0,25 — 0,3 — 0,7 — 1,7 — 3,2
b) PacctosiHns yepes msonsaumio pum pum pun puu pun puu
MEXy NepBUYHBLIMU UM BTOPUY-
HbIMU LensiMU W 3a3eMNEHHbIM Me-| X X X X
Tannu4yecknMm 3KpaHOM
TpeboBaHUs K TONWMHE OTCYTCTBYIOT
c) PaccTosiHus yepes nsonsauuio
MEXy NepBUYHbLIMU U BTOPUYHBI-| X X X X
MU LensiMu
2) Wzonauusa mex-|a) MyTu yTeuykn u 3a3opbl Mexay X 0,5 1,4 1,5 2,0 3,0 3,0 5,5 6,0 8,0 | 12,0 14,0 | 20,0
Oy NepBUYHBIMU U [ HaCTAMU, HAXOAALWMMUCS NOA Ha- X 0,8 2,2 1,5 3,21 3,0 4.7 5,5 9,5 8,0 | 19,21 14,0 | 32,0
BTOPUYHLIMU Le- | NpsXXeHUeM, NepBUYHbIX Luenen n| x 0,2 1,4 0,5 20| 1,5 3,0 3,0 6,0 55 | 12,0]| 8,0 | 20,0
naMuU (ABOWHAasA | YacTAMM, HAXOOALWMNMUCA MO Ha- X 0,8 2,2 0,8 321 1,5 4.7 3,0 9,5 55 [ 19,2| 8,0 | 32,0
MU yCUTeHHAas | NpAXeHUeM, BTOPUYHbIX Lienein
usonauus) YMeHbLUEHHbIE 3HAYeHusl, CM. 26.2
(P1) — 10,25 — 04| — 0,7 — 1,7 — 4,0 — 7,5
b) PacctosiHns yepes msonsaumio pun puu pum puu puu puu
MexXay NepBUYHON UM BTOPUYHOMN 3 3 3 3 . 3
LensiMU 1 3a3eMNeHHbIM MeTannu-| X X X X 0,19 0,29 0,259 0,59 0,79 1,09
YECKUM 9KpaHOM, cM. 26.3 [0,05]¢) [0,07]¢) [0,08]¢) [0,16]¢) [0,19]¢) [0,25]¢)
¢) Paccrosinusa yepes msonsumio| X [ x [ x X 0,29 0,39 0,59 1,09 1,59 2,0%
MEXy NepBUYHbLIMU U BTOPUYHbI- 0,17 [0,1]8 [0,15]¢ 0.3 [0,4]¢ [0,5])
MU LlensiMu ’ ’ ’ ’ ’ ’

1-86619 23110041
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lMpodomkeHue mabnuusi 13

W3mepeHme Pa6oumne Hanpsxeuuna®, B
PacnonoxeHune yepes nHave 4vem
nsonsaumu Tun usonsumn avarn Hepes 225 100 150 300 600 1000
oBMoTkK? amanb < 50
OOMOTKM
P2 P3 | P2 P3 3 ny 3 ny 3 ny 3 ny 3 ny 3 ny
3) Usonsiumst mex- | MyTu yTeukn v 3asopsbl X X 0,2 1,2 0,2 1,4 | 0,2 1,6 0,5 3,0 1,5 6,0 | 3,0 | 10,0
4y npynerawmymm X X 0,8 1,9 0,8 2,21 0,8 3.1 0,8 4.7 1,5 9,5 1| 3,0 | 16,0
nepBUYHLIMU Le-
MAMU UMY MexXay | — YMeHbLUIEHHbIe 3HaYeHns1, cM. 26.2
npunerawLwmmm (P1) — | 0,18 | — 0,25 — 0,3 — 0,7 — 1,7 — 3,2
BTOPUYHLIMU Le-
namu® 9)
4) NyTn yTeuku u|a) Tok go 6 A Bktou. X X X X 3,0 3,6 4,0 6,0 9,0 12,5
3a30pbl MEXAY Bbl-
Bogamu ansi nog- | b) Tok ce. 6 A go 16 A Bkrtou. X X X X 5,0 6,0 7,0 10,0 13,0 16,0
KMIOYEeHNs1 BHeL -
HMx kabenen wn|c)Tokce. 16 A X X X X 10,0 11,0 12,0 14,0 17,0 20,0
LUHYPOB, UCKITOYast
BbIBOALI NEepPBUY-
HbIX 1 BTOPUYHbIX
ueneu
5) OcHoBHas wnu |Korga ato Tpebyetcs HacTosAWUM
OOMONHUTENbHAA | CTAHOAPTOM U, Hanpumep, Mexay:
uzonsauuah a) YacTaAMM, HaxogsAlWMMUcs nog, X 0,21 1,2 0,5 1,41 15 1,6 3,0 3,0 55 6,0 | 8,0 | 10,0
HanpsbkeHUeM, pasnu4yHon nonsp- X 0,81 1,9 0,8 2,21 15 2,5 3,0 4.7 55 9,5 1| 8,0 | 16,0
HOCTU
b) yacTamu, HaxogAWMMUCA noa
HanpsiXkeHUeMm, 1 KOprnycom, ecnm| x 0,21 1,2 0,2 1,41 0,5 1,6 1,5 2,9 3,0 6,0 | 55 | 10,0
npegycMaTpuBaeTcsl ero noakmo- X 0,81 1,9 0,8 2,21 0,8 2,5 1,5 4.7 3,0 9,5 1| 5,5 | 16,0
YEHUE K 3alUTHOMY 3a3eMIIEHUIO
C) AOCTYMHLIMU TOKONPOBOAALMMUN
YacTAMM U MeTannM4Yeckum cTep-
XHEM, guameTp KOTOPOro paBeH
avameTpy rmbkoro kabens unu LWHy-
pa (vnn metannuyeckon HOonNbrow,
06epHYTOW BOKPYT LUHYpPA), YCTaHOB-
TNEHHbIM BHYTPY BBOAOB, 3aLLUTHbBIX
YCTPOWCTB U NogobHbIX Nprcnocob-
NneHnn

ZL0Z—1-85519031100.1
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lMpodomkeHue mabnuusi 13

UamepeHMe Pa6oumne Hanpsaxeuus®, B
PacnonoxeHune nHave 4vem
Tvn msonaummn vepes yepes 225
n3onAuumn P 2
0631\:"::&") aMans < 50 100 150 300 600 1000
06MOTKHN
P2 P3| P2 P3 3 ny 3 ny 3 ny 3 ny 3 ny 3 ny

d) yacTamu, HaxogAWMMUCA nog,

HanpsiXeHNeM, 1 NMPOMEXYTOYHON

TOKONpPOBOAALLEN YaCTbo

€) NPOMEXYTOHHOI TOKOMpoBOASA-

LEen YacTbIo U KOPNyCcoM

— YMeHblleHHble 3Ha4YEeHUs], CM.

26.2 (P1) — | 018 — | 0,25 — 0,3 — 0,7 — 1,7 — 3,2
6) Ycunennas nnu | Mexay kopnycom 1 4acTiMu, Haxo- X 0,5| 1,4 1,5 2,0 | 3,0 3,0 5,5 6,0 8,0 | 12,0 14,0 | 20,0
ABOMHAaA M30NA-|AAWMMUCA NoA HanpsiKeHuewm, X 0,8 2,2 1,5 3,2 | 3,0 4.7 5,5 9,5 8,0 | 19,2]114,0 | 32,0
umns unu korga ato Tpebyercs HacTosi-[ X 0,2 1,4 0,5 201 1,5 3,0 3,0 6,0 55 | 12,0]| 8,0 | 20,0

WMM CTaHOapToM (MCKMoYas n3o- X 0,8 2,2 0,8 32| 1,5 4.7 3,0 9,5 55 [ 19,2] 8,0 | 32,0

NSAUMIO MEXJY NepBUYHbIMW U BTO-

PUYHBIMW OGMOTKaMM)

Mexgy Kopnycom v 4acTsiMKu, Haxo- | X X 0,2 1,4 0,2 2,01 0,5 3,0 1,5 6,0 3,0 [ 12,0] 5,5 | 20,0

AAWMMNCA NoA HanpsXeHnem, X X 0,8 2,2 0,8 32| 0,8 4.7 1,5 9,5 3,0 [ 19,2] 5,5 | 32,0

BTOPWYHOM Lienw Npu Hanmumm go-

NMONMHUTENbHONM 3almnTel OT Nepe-

XOAHbIX HanPsKEHWUN

YMeHbLUEHHbIE 3HAYeHUsl, CM. 26.2

(P1) — | 0,25 — 04| — 0,7 — 1,7 — 4,0 — 7,5
7) PaccTosiHue ue- | a) OcHoBHas") x| x| x| x TpeboBaHne K TONMHE OTCYTCTBYET
pes maonsaumio

pun pun pun pun pun pun
b) OononnutensHas’ x| x| x| x 0,19 0,159 0,259 0,59 0,759 1,09
[0,051°) [0,05]®) [0,08]®) [0,15]8) [0,20]8) [0,25]°)

1-86619 0311001
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OkonyaHue mabnuusl 13

WUamepeHue Pa6oune HanpsxeHus®), B
Pacnonoxenue VHaue YeM
Tun u3o yepes
naonsaumm M usenAtm amane Hepes 225 100 150 300 600 1000
a) amanb <50
06MOTKMN
0BMOTKMN
P2 P3 P2| P3 3 ny 3 ny 3 ny 3 ny 3 ny 3 ny
c) Ycunennas (ucknioyas usons-| x| x| x X 0,29 0,39 0,59 1,09 1,59 2,09
UMIO MeXAYy MepBUYHLIMU U BTO- [0,11® [0,11® [0,15]°) [0,3]¢ [0,41® [0,51®
PUHHBIMU LiIeNsIMU )

3) ViamepeHne NPOBOAAT Yepes amarb 06MOTOYHOTO NPOBOAA, €CnM XOTA Bkl 0gHa 0BMOTKA BLINOMHEHA M3 MPOBO/A, COOTBETCTBYIOLLETO MO KPaHEH Mepe
knaccy 1 no IEC 60317.

b) BHaueHUsI MyTen yTeuku, 3a30pOB U PACCTOAHMI HEPEe3 N3ONALMIO AMA NPOMEXYTOUHBIX 3HAYeHMIi PaBouMX HanPXKeHWH MOryT BbITh HalaeHb! nyTem
MHTEPMNONALMN MEXY 3Ha4YEeHUAMM, yKasaHHbIMK B Tabnuue. 3Havenna ana pabouux HanpsxeHun Huxke 25 B He TpebyloTcs, NOCKONbKY CUMTAIOT AOCTaTOYHLIM
ucneiTaHne no Tabnuue 8a.

) OTW 3HaYEHWs| HE MPVMEHSIOT:

- BHYTpM Kaxgon o6MOTKM Mnu Mexgy rpynnamm o6MOTOK, NpeAHasHaYeHHbIX AN NOCTOSAHHOIO COeAWHEHUsI BMeCTe, NPU YCNOBWUM, YTO COEANHEHHblEe
BMECTE KOHUbI OOMOTOK UMEIOT OAWHAaKOBbLIM MOTeHumarn,;

- ecnv paboyee HanpsxeHWe He npeBbiwaeT 300 B n 06MOTOYHbIE NPOBOAA COOTBETCTBYIOT NO kparHei mepe knaccy 1 no IEC 60317, ecnu Tornbko 06MOTKu
npegHasHa4YeHbl AN nocrnegoBaTenbHOro UNu NapannensHoro CoOeAMHEHUs (Hanpumep, nepeuYHoe HanpsbkeHne 110/220 B).

d) [Ins TREpAON M30MSALMMU.

€) Ecnm U3orsLmMs COCTOUT U3 TOHKUX JIMCTOB.

f) Ecnn MeXay MepBUYHbLIMU 11 BTOPUYHLIMU OBMOTKamu TpebyeTca ABOUHAA usonauuA, oblias TonwmHa AOMKHa ObiTh, KaK ykasaHo B CTpoke 2) ¢),
HEe3aBMCUMO OT TOrO, Kak NMPOBOAUTCA M3MepeHne — MNPsSIMO UMK Yepe3 MeTannuyeckme 4acTy, 3a UCKIIOYEHEM U30NMPOBaHHbIX NpoBodoe (cm. 19.12).

9 Ons vaonsumm mexay uensimu BCHH v coceanmm uensimu, otrnuHbiMu o1 BCHH 1 3CHH, 3HaueHust aTol CTPOKM AOIKHbI GbiTh 3aMEHEHBI 3HAYEHUAMU
cTpok 6) n 7) (cornacHo 19.1).

h) B cnydae chmanyeckoro paspylueHusi OCHOBHOW UIM AOMOMHUTENbLHO| U30AALMN TOMLLMHA M3ONALMM CYMMUPYETCS C 3a30pOM.

Mpumevanue 1 — [na matepnanos rpynnsl [I cm. npunoxenne C, a gna matepuanos rpynnel | cM. npunoxeHwe D.

MpnmedvyaHune 2—P1— cTeneHb 3arpA3HeHus 1, P2 — cTeneHb 3arpAsHeHus 2, P3 — cTeneHb 3arpsaaHeHun 3.

MpumevaHne 3 — Korga yMcnoBoe 3Ha4YeHWE 3amMeHeHO MpoYepKoM B rpade Tabnuubl, 3To 03HaYaeT, |YTO 3Ha4eHWe 3TOro rnokasartensl He YCTAHOBNEHO.
MpumeyaHue 4 — MuHUManeHbIe 3HAYeHUs 3a3opa B AaHHoi Tabnuue NpUMeHUMbI B Bo3ayxe Ha BoicoTe A0 2000 M Hag ypoBHEM MOpsi.

1-86519 03110041
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27 TennocToMKOCTb, OFTHECTOMKOCTb U TPEKMHIOCTOMKOCTDb

[ns KOMMOHEHTOB, paHee MCTbITAHHbIX COrNacHO COOTBETCTRYHOLLMM cTaHaapTaM MK, k koTopbIM Npeabsie-
nATCA TpeGoBaHMS U UCTbITAaHWS TaKoro XKe YPOBHS KECTKOCTH, Kak TpeGoBaHUsA U UCTbITaHWS Mo HACTOALLEMY
cTaHZ4apTy, creaytoLye UCTbITaHWs MOTYT He NMPOBOANTLCS.

27.1 TennocTolkocTb

Bce yacTu TpaHcdopmaTopa, N3roToBEHHbIE U3 U30MALMOHHBIX MaTepuarnos, A0SKHbI 6bITb TENNOCTOMN-
KAMU.

CnegytoLne UcnblTaHNs He NPUMEHSIIOT K YacTsM U3 HaTyparibHOW UM CUHTETUYECKON pe3nHbl, KoTopble
AOSKHbI BbITb UCMbITaHbl No 19.9. Kpome TOro, 3T UCMbITaHUA HE NMPUMEHSIOT K 4acTsIM U3 KepaMU4ecKoro marte-
puana.

Coomeemcmaue riposepsirom, rnodeepeasi Yacmu U3 U30SISIYUOHHBIX Mamepuarios UcrbimaHuro e0asiusea-
HueM wapuka no 27.1.1 u 27.1.2 ¢ nomowbto npucrnocobrieHusi, noKkasaHHo20 Ha pucyHke 4.

UcnibimaHue He ripoeodsim s kaberel u HeborbLUUX coeduHUMeseli c HOMUHalTbHbIM MOKOM He bornee 3 A
U HOMUHaITbHBIM HarnpsikeHueM He bornee 24 B nepemeHHO20 moka unu He bornee 60 B riocmosiHHO20 moka u
MoujHocmeto He borniee 72 Bm.

UcnibimaHue riposodsim 8 Kamepe merina rpu meMmrepamype, ykazaHHoU HUXe.

MpumedyaHune1— logpobHocTn MeToga UCMbITAHUS BAABNMBaAHWMEM Liapuka onucaHbl B IEC 60695-10-2.

lMosepxHocmsb ucrbimyemol yacmu 0oimKkHa bbimb pacrionoXeHa 8 20pU30HMAILHOM MOI0XKeHUU U rod-
8epaHyma ucribimaruto sdasriusaHuemM cmallbHO20 Wapuka duamempomM 5 MM 8 amy roeepxHocms ¢ curoli 20 H.

Yepes 1 4 wapuk ¢ obpasya cHumarom u obpasey, oxnaxoarom rospyxeHueM 8 Xorlo0Hyto 800y Ha 10 ¢
npubnusumernsHo 8o meMriepamypbi oKpyxarouwel cpedsl. [locrie amozo usmMepsiiom duaMemp omrieyamka
wapuka, Komophbili He OOITKEH rpesbicuUmb 2 MM.

27.1.1 BHeluHMe AOCTYNHbIe YacTu

BHeLLHWe AOCTYMHbIE YacTU 13 U3ONSILMOHHOTO MaTepurana AoKHbI ObITb TENNOCTONKUMMU.

Coomeemcmasue rposepsom criedyouuM UCbIMaHUEM.

UcnbimaHue riposodsm rnipu memrnepamype (70 + 2) °C unu ripu memrepamype (T + 15) °C + 2 °C, ade
T — memiepamypa paccMmampusaeMoll Yacmu 80 epeMsi ucribimaHus ro 14.2; ebibuparom, 4ymo bonblue.

Temniepamypa paccMampusaemMol Yacmu domkHa bbime U3MepeHa 8 camoll eopsivell moyke, 0bbI4HO
pacrionasarowelics B(Hympu 060/104KU.

[TpnmedaHwue1— locrosaHHoe 3HaqeHne 15 °C BBegeHo ansa 3anaca 6esonacHocTw.

27.1.2 BHyTpeHHUe YacTun

BHyTpeHHWe YacTn U3 U3oNALMOHHOIO MaTepuana, NoAaepXX1BaroLLmne TokoseayLLme YacTi B onpeaeneH-
HOM MONOXEeHUW, AOSKHbI ObITh TEPMOCTOWKUMU.

Coomeemcmeue ripogepsitom criedyrowum UcrbimaHuem.

Ucnibimanue riposodsam nipu memnepamype (125 + 2) °C unu nipu memnepamype (T + 15) °C £ 2 °C, a0e
T — memnepamypa paccMampusaemoll Hacmu 80 8peMs ucnbimaHus ro 14.2, esibupaiom, 4ymo borsbuie.

Mpumeyanwue1—loctosiHHOe 3HaqeHune 15 °C BBegeHo ansa 3anaca 6esonacHocTu.
MpumedaHune2— VcnbiTaHe He NPOBOAAT HA HaCTAX U3 KEPAMUKM, HA KapKacax KaTylku Unu cTekna.

27.2 CTONKOCTb K HeHOpMaribHOMY HarpeBYy B YCNOBUSAX HEUCNPABHOCTHU

TpaHcdopmaTtopbl co cTeneHbto 3awmTbl IP20 nnu Bbilwe B yCNoBUsSIX HEMCNPABHOCTU HE AOMKHbI BbITh
WCTOYHWUKOM BOCNNIAMEHEHUS U HEe JOSMKHO NPOUCX0ANTL NPo60os 3onsaumMmn Mexay obmMoTkamu; Kpome Toro, He
BonXKHbI BbITb AOCTYMNHBI YaCTU, HAXOAALLMECA NOA ONACHLIM HaNPsKEHUEM.

Coomeemcmeue riposepsitom ucribimanHuamu rno 27.2.1 u 27.2.2. 3mo ucrisimaHue He mpebyemcsi 0ns
6e3onacHbIX Npu nNospexoeHUU MpaHcEHopPMamopos, KOmopsie Ucrbimbigaiom 1o15.5.

Ana 3Toro ucnbiTaHWA Heo6XoAUMbI AONONHWUTESIbHO OAWH UMK ABAa cneLManbHO NoAroTOBRNEeHHbIX 0bpasua.
Marotosutens gomkeH obecneuntb BCTPOEHHOE KOPOTKOe 3aMbikaHne 0BMOTKM(OK) nnv NpegocTaBUTh BO3MOXK-
HOCTb KOPOTKOFO 3aMblKaHWS C MOMOLLIbIO BLIBOAOB, COeANHEHHBIX C 0BMOTKOM(amum).

Ecnu TpaHcdopmaTop cHabXeH TepMO3aLUTHLIM YCTPONCTBOM B NEPBUYHOM LieNu, KOPOTKOE 3aMblKa-
HWe AOMKHO BBOAUTLCS BO BTOPUYHOM Lienu, U Hao6opoT.

Ecnu TpaHcdopmartop cHabxeH TepMOo3alLMTHBIM YCTPONCTBOM Kak B epBUYHOM LienK, Tak 1 BO BTO-
pPUYHOM Lienu, KOPOTKOE 3aMblkaHWe AOMKHO BBOAUTLCS B KaXaoW 06MoTke Ha ABYX oTAeNbHbIX 0bpasuax.
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KopoTkoe 3ambikaHue NpoBoAAT B cepeanHe 06MoTku. Ecnu B 06pasue 6onee AByx 06MOTOK, TO KOpOTKOE
3amblKaH1e A0MKHO BBOAUTLCS B 0BMOTKY, KoTopasi TepMudecky Hanboriee yaaneHa oT TOUKU TerU1oBOro KOHTPOSS.

MpoLEHT KOPOTKO3AMKHYTBIX BUTKOB A0SMKEH BbITb NPpMONN3NTENLEHO paBHLIM HaMPSPKEHWHO KOPOTKOrO 3aMbl-
KaHWs1, BbipaXeHHOMY B MpoLieHTaX HOMUHaNbLHOro HanpshkeHUA NUTaHuA. 3aTem 06pasLbl C KOPOTKUM 3aMbl-
KaH1eM NpoBepstoT cregyowmm obpasom. K HeHarpykeHHoMY TpaHcdopmaTopy NpUKaabIBaOT HanpsXxeHue,
paBHoe 1,1 HOMMHaNbLHOro HanpsXXeHUA NUTaAHUA, NPU TeMnepaType OKpyXatollel cpedpbl, U U3MepeHHas
BXOAHasi MOLLHOCTbL (B BaTTax) AoskHa 6bITb paBHa 3HAYEHUIO HOMUHANbHOW BbIXOAHOM MOLIHOCTU C OTKNO-
HeHneM 20 %. Bo BpeMs UcnbITaHUA perynupoBku He NpoBOAAT.

27.2.1 lNepeHocHbIe mpaHcghopMamopbl ycmaHaenusaiom Ha ghaHepHOU orope, OKpaleHHoU 8 Mamo-
80-4YepHbIll usem, KaK yka3aHo 6 14.2.

CmayuoHapHbie mpaHcgopMamopbl, CripoeKmuposaHHbie He 07151 acmpausaHusi 8 obopydoeaHue, npu-
Kpernnsiom K chaHepHoU oriope, okpauleHHOU 8 Mamoego-4epHbill ysem, Kak ykasaHo 8 14.2, e Haubonee Hebna-
2011PUSIMHOM [10710KEHUU, BO3MOXHOM IpU HoOpMasnbHoU akcryamauuu. Ecnu HebnazonpusimHoe rofioxeHue
8epmuka’libHOe UJ1U Ha 1omoJike, mo cmayuoHapHbill mpaHcgopmamop U Oriopy roMeLyarim 8 3mom r1osio-
JKeHUU Ha paccmosiHuu (200 + 5) MM ebitie 6pycka U3 cOCHbl monwuHod npubnusumernsHo 10 MM, MOKPbIMo20
OOHUM cjI0eM rarnupocHol bymaau.

[ns amoeo ucrisimaHus nepeudHasn yenes o/mxkHa 6bimb 3awjuujeHa rniaskum rnpedoxpaHumenem unu
asmomamuyecKUM 8bIKITIodamernemM ¢ HOMUHalTbHbIM MOKOM, paeHbiM 10-KpamHoMy HOMUHaTbHOMY MOKY MpaHC-
gopmamopa, Ho He meHee 16 A.

TpaHcghopmamop ¢ e20 3aumHbiMu ycmpolicmeamu fipu UX Hanu4uy UcrbimbIlearom, KaK yKa3aHo ebliue,
8 meyveHue 15 cym 6e3 Hazpy3ku. Pesynomamom OomxkeH bbimb 18HbIl pa3spble yenu. Ecnu no ucmeyeHuu
3mogeo repuoda He MpouU30WIIO 8HO20 paspbiea yeru, numaHue omksodarom.

Anst mpancgopmamopoe ¢ 3alumHbIMU yempolicmeamu ¢ CaMo8038pamom ece 3allumHbie ycmpol-
cmea 3aKopadusarom.

Ecnu yene paspbieaemcs 3awumHeiM ycmpoticmeom 6e3 camogosspama nubo 3aMeHsiEMbIM 3aLLUMHbIM
ycmpoticmeoM (Mpu Ux Hanu4uu), numaHue omxiodaiom U mpaHcgopmamop ocmassisiom Orsl OXiTaxo0eHust
Ha 2 4. S3amemM 3alyumHoe ycmpoucmeo npusodsim & UCXOOHOe oJI0XKeHUe UTU 3aMeHsIiom, rnumadue eKioya-
om Ha epeMs, roka 3alumHoe ycmpolicmeo omkrodum yerib Unu 8 mpaHcgopmamope He ripousotioem
paspeis. Ecriu e mpaHcgopmamope He ripousowiern pa3pbie, mo ebirosHsiom 30 YUKIIos 0715 3alyUmHbIX ycm-
poticme ¢ camosozgpamom u 10 yukiios Ot 3aMeHSIEMbIX 3alumHbix ycmpotcme. Kaxobil uukn cocmoum e
numaruu mpaHcghopmamopa 0o mex riop, rioka 3aujum-oe ycmpolicmeo He pa3opeem Uerlb, U OMKIIHeHUU
numatusi 8 meyeHue 2 4.

Bo spems ucrnisimaHusi He OOIKHO 0s18UMbLCS Nlamsi U mpaHcghopmamop He O0/KeH cmame UCMOYHU-
KOM 80320paHusi Ois1 okpyXarouwjux yacmed. Temriepamypa oriopbl He 0ormkHa bbime ebiwe 125 °C. Ecnu cma-
YuoHapHble mpaHcghopmamopbl Haxo05MCsi 8 BEPMUKALHOM M10/I0KEHUU UU Ha IomoriKe, 20psaujue Kannau
r1pU UX Haruquu He OO/MKHbI 3aXKeyb NarnupocHyio bymazy unu obyenumb cOCHO8bIU bpyCoK.

27.2.2 lNocne ucnsimarusi ro 27.2.1 u oxnaxoeHusi 8o memriepamypbi OKpykatouiell cpedbi 8bIM1OSIHIOM
criedyrowjee.

a) TpaHcghopmMamopbl, 8 KOMOPLIX MPOU30WEST 8HbIU pa3pble MepeuYvyHoU yenu, 00/TKHbI 8blOepxamb
UCTbImaHue Ha 3/1eKMPUYECKYIO IMPOYHOCME MPU UCTbImamelbHOM HarpspKeHUU, pasHom 35 % 3HadeHUs ucribl-
mameJibHO20 HarpsieHus no mabnuue 8a pa3zdena 18.

b) TpaHcghopmamopbi, 8 KOMOPLIX HE NPOU3OLLEN SI8HbI Pa3pbIe rnepauyHoU Yeru rociie UUKTUYecko2o
ucribimaHus, GoImKkHbI 8bIOepKamp UCTbimamerbHble HanpskeHus o mabnuue 8a pa3dena 18.

B mpaHcghopmamopax co cmereHbro 3aumsi P20 He 0oimkHO Obimb 803MOXHOCMU KacaHusi cmaH-
OapmHbIM UCTbImamerlbHbIM NanbyemM yacmel, Haxo0sujuxcs oo onacHbIM HanpsbkeHueM, b6e3 npuroxe-
HUs1 3aMemHOo20 ycuiusi. B criyyae COMHEHUSI KOHMAaKm ¢ YyacmsiMu, Haxo0sauwumMucsi oo onacHbIM Hanpsi-
JKeHUeM, OrpedesisiFom ¢ MOMOLUBIO MTEKMPUYECKO20 KOHMAaKMHO20 UHOUKamopa,; HarpsikeHue 00imkHO bbimb
He meHee 40 B. Ecriu o0uH obpa3sey He 8bifep:kail ucrbimaHue, mo pe3y/bmam UcrbimaHusi cyumarom ompuya-
meribHbIM.

27.3 OrHecTOMKOCTb

Bce yacTu TpaHccopmaTopa, U3roTOBNEHHbIE U3 U3OMSLMOHHOIO MaTepuana, AoSkHbI GbITb CTOMKUMU K
BO3ropaHuIo U pacrpoCTpaHeH!Ho OrHSI.

OT10 Tpe6oBaHWe He NPUMEHSIIOT K AeTarisiM AeKopaTUBHON OTAESKW, KHOMKAM U PYruM YacTsM, Bocriame-
HEHWEe KOTOpbIX MalOBEPOSITHO U KOTOPbIE He MOTYT CTaTb MPUYUHOIA pacrpoCTpaHeHUs! OTHSI, BO3HUKAKOLLIErO
BHYTpY TpaHcdopmaTopa.
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Coomeemcmeue rposepsirom, rnodsepaasi 4acmu U3 U30SYUOHHBIX Mamepuaros UcbimaHUio packarneH-
Holi npoeosiokod, orucarHHomy 8 IEC 60695-2-10 u GororiHeHHOMY 8 ripuiioxeHuu E Hacmosiuje2o cmaHOapma.

UcribimaHue QoIKHO rpo8odumbCs Ha OJIHOCMbIO YKOMITIIeKmMo8aHHOM mpaHcgopmamope. Ecriu amo
HEB03MOXHO, MO ucrbimaHusi 00ImKHbI 6bimb rpoeedeHsl Ha ornpederieHHbIX obpa3uax yacmed.

Ecnu Heobxodumo, mo 0ns nposedeHUs UCMbIMAaHUSI MOXHO CHSMb Yacme 060J104KU unu enbipe3ama
oripederneHHbil obpasey yacmu. OOHako criedyem rpuHaIMb HeobxodumMbie Mepbl Orisi mo2o, Ymobbi ycrioeust
ucrsimaHutl Cyu,ecmeeHHoO He omiuYasuck om ycriosutl HopMarbHOU 3KCITyamauuu ¢ MoY4KU 3peHUsi hopMbl,
seHmunsauuU, aghgbekma merisiosbix HarpskeHUl U 803MOXHOCMU 20peHUs, radeHusi nobnusocmu om obpa3sya
20pAUUX Karelb UNU pacKaleHHbIX Yacmuy,.

TTroboe rniosisneHue nnaMeHu uniu mreHue obpasya GomkHo ucyesHymes 8 meveHue 30 ¢ riociie omeoda
packarneHHoU rpo8oJIOKU, a 20psLjuUe UiluU pacriyiasiieHHble Yacmuubl rMpu Ux riosiefieHuu He O0ImKHbI 8ocriiiame-
HUMBb 0OUHapHbIU criol nanupocHol bymaau, coomeemcemayroueli ISO 4046-4 (yHkm 4.187), pacriornoxeHHsIl
20pU30HMaribHO rod obpa3y,oM Ha paccmosiHuu (200 £ 5) MM.

UenbimaHusi npogodsim Ha 00HoM obpasue. B criyyae HeybedumerlbHbIX pe3yIibmamos UclbimaHue ros-
mopsirtom Ha 08yx obpasyax, Komopbie OOIKHbI 8bi0epKamb 3MO UCIbIMAaHUe.

27.3.1 BHewlH1e gocTynNHbIe YacTU

BHelUHWe YacTy 13 N30NsILUMOHHOTO MaTepuana AoMKHbl 6bITb CTOMKUMM K BOCTTAMEHEHUIO U pacnpocTpa-
HEHWIO OTHS.

Coomeemcmsue rposepsitom, rnodsepeasi 060/104KU U Opyaue eHewHUe docmynHbie Yacmu ucribima-
HUK packaiieHHoU rpoeosiokod rpu memrepamype:

- 650 °C 0ns1 o6onoyek;

- 650 °C 0ng yacmed, no0dep:xusaroiux (COXpaHaOWUX ronoxeHuUe) 8 orpedesIeHHOM I10J10XKeHUU MOKO-
gedyujue Yyacmu U 8b1800b1 31151 BHELUHUX MPOBOOHUKOS, 110 KOMOPLIM MpU HOPMAaITbHOM pexXume pabomesi rpoxo-
oum mok 0o 0,2 A;

- 750 °C 0551 yacmed, nod0epxusaroliux (COXpaHaIoUUX rMonoxeHue) 8 onpedesieHHOM M0JI0XeHUU MOKo-
gedyuyue Yacmu U 851800bi 01151 BHELHUX IPOBOOHUKO8 C (hUKCUpPOBaHHbLIM CoeOQUHEHUEM (Harnpumep, rnatikol),
10 KOMOPbIM 11PU HOpMasIbHOM pexume pabomei rpoxodum mok 6onee 0,2 A;

- 850 °C 0ns1 yacmed, noddepxusaroliux (COXpaHaoUUX MONoXeHUe) 8 onpederieHHOM MOJI0XeHUU MOKo-
sedyuyue Yacmu U 8b1800b! 0151 BHEWHUX MPOBOOHUKO8 C HEGOUKCUPOBAHHLIM COEOUHEHUEM, 10 KOMOPbLIM Npu
HopMarbHOM pexxume pabomsl npoxodum mok 6onee 0,2 A.

UcrisimaHue packaneHHoU rpososiokol He mpebyemcsi 0nisi ghornbau monujuHol 8o 0,2 MM.

27.3.2 BHyTpeHHuUe YacTn

YacTu u3 n3onauMoHHOro matepuana, nogaepxveatoLLme (CoxpaHsioLLme MosoxeHve) B onpeaeneHHoM
NONOXEHUU TOKOBEAYLLME YacTU, A0MKHBI BbITb CTOWKUMM K BOCMITAMEHEHUIO U pACTPpOCTPAHEHMIO OTHS.

Coomeemcmeue nposepsom, nodsepzas yacmu u3oJIsIUUOHHO20 Mamepuara UcibimaHuo packaneHHou
rpoeorioKol npu memriepamype:

- 550 °C 0511 8HympeHHUX U30MAUUOHHbIX Mamepuaros, He o00epKuUsaroLLUX (He COXPaHSIOLUX MOJIoXe-
Hue) 8 oripedenieHHOM ro/IoXeHUU mokosedyujue yacmu;

- 650 °C 0ns kapkacoe kamywek (606uH);

- 650 °C dns yacmeti, noddepxxusarouux (CoOXpaHsIHOLUX MOSTOXEHUE) 8 OrpedesIeHHOM IOJIOXEHUU MOKO-
sedyuyue yacmu U 8bie00bi 01151 BHELLIHUX MPOBOOHUKO8, 110 KOMOPBIM MpU HOPMAabHOM pexxume pabomei rpoxo-
Odum mok 00 0,2 A;

- 750 °C 0nsi yacmetl, noddepxusatouiux (CoXpaHsIroULUX MOMOXKEHUE) 8 OrpederieHHOM MOJI0XKEHUU MOKO-
sedyuyue Yacmu U 8bi800b! 01151 BHEWHUX POBOOHUKOE C (hUKCUPOBaHHEIM CoedUHEeHUEM (Harnpumep, rnatkol),
10 KOMOPbIM 1pU HOPMAITLHOM pexume pabomei poxodum mok bonee 0,2 A;

- 850 °C 0ns yacmeti, noddepxusaroujux (CoxpaHsIroLUX roToXeHUE) 8 OrpedesIeHHOM MOI0KEHUU MOKO-
eedyujue yacmu u 8bi800bI 011 8HEWHUX MPOBOOHUKO8 C HeQhUKCUPO8aHHbIM COeANHEHNEM, MO KOTOPbLIM NpK
HopmanbHOM pexxume paboTbl NpoxoauT Tok 6onee 0,2 A.

McnbiTaHue packaneHHow NPpoBonokol He TpebyeTcs ans donbr TonwmHol go 0,2 Mm.

27.4 TpeKMHroCTOMKOCTb

[na TpaHcdopmaTtopoB co cTeneHblo 3awuThl IP, kpome IPX0, n3onsiumMoHHbIe YacTu, noaaepxvsaroLme
ToKoBeAyLLMe YacTu B onpeaeneHHOM NonoXeHUW, AoKHbI 0bragaTh TPEeKUHIOCTOMKOCTBIO, COOTBETCTBYHOLLEN
no KpalHe Mepe maTepuany rpynnsil llla, ecnu n3onsiunoHHbIe YacTy NOABEPraloTCs 3arpsisHeHWo cteneHn 3.

[ns mamepuaria, KpoMme KepaMUKu, coomsememeue rposepsifom UCTbIMaHUsIMU 110 rpurnioxeHuro G.
Mexdy anekmpodamu He dormkHo 6bimb riepekpbimusi Oy2ol uru rpobosi o naderusi 50 kanens.
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28 CTOIKOCTb K KOppPO3uMK

UacTu 13 CN/aBoB Xesesa, KOppo3usi KOTOPLIX MOXET NPUBECTU K HapyLleHUo 6e30nacHocTu TpaHchop-
mMaTopa, AO/KHbI MMETb JOCTATOYHYIO 3aLLMTY OT KOPPO3UM.

MpumeuyaHune 1— [JaHHoe TpeboBaHMe PaCNpPOCTPaHAETCS Ha BHELUHWE MOBEPXHOCTU MarHUTOMPOBOLOB,
HO B 3TOM C/lyyae 3allyTa C/I0EM Jlaka CUYUTAETCs A0CTAaTOUYHOM.

CooTBeTCTBUE NPOBEPAIDT OCMOTPOM, @ B C/lydae COMHEHUA — C/ieAyoLW UM UCMbITaHneMm.

C ncnblTYEMbIX YacTeN yaansaT BCIO CMa3ky Ny TEeM NOrpyXeHus nx Ha 10 M1H B TpUXI0p3aTaH. 3aTeM
yacTu Ha 10 MuH norpyxatoT B 10 %-Hblii BOAHbIV pacTBOP X/I0PUCTOro ammoHus npn TemnepaType (2015) °C.
Mocne cTpAxuMBaHMA BCEX Kaneslb, HO He BbICyLIMBAsA, YyacTW nomewarnT Ha 10 MUH B Kamepy C BNaXHbIM
BO34yxoM npu TemnepaType (20 £ 5) °C.

Mocne BbICyWIMBaHNS YacTeil B Kamepe Tenna npu TemnepaType (100 £5) °CB TeueHne 10 MUH Ha UX
NOBEPXHOCT U HE JO/MKHO 6bITb 0BHAPYXEHO CNeLOB KOPPO3UU.

MpumeuyaHne?2 — Cneabl KOPPO3MU Ha OCTPLIX KPOMKaxX W /IHOOYI0 XKENTOBATYH M/IEHKY, YAIAEMYHO
CTUpPaHNEM, He YYMTbIBAIOT.

£CY

rr\.
y.y

~TP

PucyHok 1 — MoHTaxHas kopobka A/1a WUTOBbIX TpaHchopmaTopos (cm. 5.10)
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4yacTb 4yacTb

latepuwan: wetann, ecnn He ykasanHo uHoe.

Tpefenshse gonyckn N8 CBOGOAHUX pasnepos:

-Ha yrnosse pasmneps: O /wuwyc 107

- Ha MMHedKhue pazmeps: -He wedwee 25 wu: O /uuwyc 0,05;
-cBHle 25 wn: +0,2.

FOCT IEC 61558-1— 2012

06a vapHWpa ZONKHY N03B0NATL Bpalehne B OAHOA NAOCKOCTH W B OQUHAKOBON

cgonyckow ot 0°pgo 10°.

PUCYyHOK 2 — CTaHgapTHod wensTatenshyi
[cw. 9.1.2, 15.5.2 4 IEC 61032 (mncnutatensHsi

naney
NPpPoGHUK

Bl

Pasweps 8

Hanpasnewunn

Wwanuwmwerpax

nog yraouw

90°
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— lcnuTaTensHud CTEpKEHD

15.5.2 v IEC 61032 (wucnutatenbhsii npobruuk 13)]

Pucyhok 3
[cn. 9.2,
3
Tpuwwevyatnunwe — Unnnbka Haxogntea
Pucynok 4 — HenuTanue

B nnockocTu ABCD, nepnengnkynsapholi

Ha cockpebGakne NoKpHTHX W3onauueld

henuTyenony obpasyy

cnoes

Pucyhok 5 — YcTpoiicTso gna Bpasansanng vapuka (cn. 27.1)
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a) HavanbHoe b) OkoHuyaTenbHoe

PucyHok 6b — NonokeHwne onpaskh

Pucyhok 6 — HcnuTaTenbhas ycTanosKka ANA NPOBEpPKM NEXaHUYECKOR npoyHoCTH
W3O0NALUOHHSX WaTepunanos TowkocAOhHEX o06pasuos (cw. 26.3)
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PucyHok 6¢c— Nonokewwe werannnyeckoi gonbru Ha Gymare

Pucynok 6, nuct 2
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Toyka nNofgKNOYeHUS

KHCTOYHKUKY NHTaHA
NTonapHoCcTs |

npubop

PucyHok 8 — McenuTaTenbshas ycTaHoBka: 0fHOGa3noe o6opygosakue cucten nurtanuux cered Tuna TN wau TT

75



FOCT IEC 61558-1— 2012

MpunoxeHne A
(o65a3aTenbHOE)

N3mepeHne nyTei yTeuKn 1 3a30pOB

LWvpunHa nasoB X, ykasaHHas B npumepax 1— 10, xapakTepusyeT BCe C/lydan U 3aBUCUT OT CTENeHU 3arpsisHeHusi
cnefylowmm o6pasom:

CreneHb 3arpsi3HeHns MVHVMMasbHbIE 3HAYEHUA LUMPUHBI Na30B X, MM
1 0,25
2 1,0
3 15
MpunmeuvaHune — Ecnu COOTBeTCTBleLLI'VIm 3a30p MeHee 3 MM, TO MUHUMa/IbHAsA LWNPUHA Na30oB MOXET

6bITb YMEHbLLIEHa A0 3Ha4YeHusi, paBHOTrO 1/3 3TOr0 PaccTosHUSA.

MeToabl M3MepeHusi MyTeli yTeukn 1 3a30pOB MPOW/IIIOCTPUPOBaHbl Ha npuMepax 1—10. B 3Tux npumepax He
JenaeTcs pasMunii Mexay LWensaMyu 1M nasamv Wav Tunamy U3osnsiuuu.

B ykasaHHbIX NpuMepax MpUHATLI cregyolme LOMNYLEHUSs:

- o6yl BMagnHy cuMTalT MepekpblTON U30MALMOHHON NepemMbliYKOA ANIMHOM, paBHON wWMpuHe X, YyCTaHOoB-
JIEHHOI B caMOM HebnaronpuaTHOM MofoXxeHun (cm. npumep 3);

- €CI paccTOosIHME MeXAy BEepXHUMU KpasiMu nasa He MeHee yKa3aHHOW LUMPUHbI X, TO Ny Thb YT euYKn usmeps-
10T MO KOHTYpPY KaHaBku (CM. npumep 2);

- NyTW YTEUYKU 1 3a30pbl MeXAY yacTaMU, NepeMeliaeMbiMU OTHOCUTENBHO APYr Apyra, U3MepsiT npu
camMoM He6GnaronpuaTHOM MOMIOXEHUN 3TUX YacTeil.

Mpumep 1

Ycnosue: PaccmaTpuBaeMblil MyTb BK/OYAET B ce6s nas /60 ry6uHbl U WMPUHOK MeHee X MM C mapasiesibHbiMu
WK CXOASLLMMUCS CTOPOHAMM.
Mpasuno: MyTb yTeUKN 1 3a30p W3MEepsItoT HEMOCPEACTBEHHO Yepe3 Mas3, Kak MokasaHo Ha PUCYHKE.

Mpumep 2

>XMM

Ycnoeue: PaccmaTpyBaeMblil MyTb BK/OYAET B ce6a nas /to60i ry6uHbl U WMPUHONA He MeHee X MM C napasiefbHbl-
MU CTOpPOHaMM.
MpaBuio: 3a30poM SIBMSETCS PACCTOsHWE MO NPSMON MHUKM. TyTb YTeUKM NPOXOAMT MO KOHTYpY nasa.
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Mpumep 3

=X Mm

Ycnosue: PaccmatpuBaeMmsblii NyTb BKIOYaeT B cebsi na3 V-06pasHoii (hopMbl C BHYTPEHHUM Yr/ioM MeHee 80° U LNpW-

HO 6onee X MM.
MpaBuno: 3a30poM sIBASIETCA pPacCcTOsiHUEe Mo NpPAMOI NMHUKA. [yTb YyTEUYKM NPOXOAWUT MO KOHTYPY Masa, HO AHO nasa
nepekpbIBaOT NEPEMbIYKOM LIMPUHOA X MM.

---------- 3asop MyTb yTeukn

Mpumep 4

Ycnosue: PaccmaTtpuBaeMblit nyTb BK/O4YaeT B cebsi pe6po.
MpaBuno: 3a30pom SIBNSIETCA KpaTuyaiilllee paccTosiHie Yepes BeplunHy pebpa. MyTb yTeuku NpoxoauT fo KOHTypy pe6pa.

Mpumep 5

Ycnosue: PaccmaTpuBaeMblii MyTb BkIOYaeT B ce6S HEMJIOTHOE COeAMHEHME C Na3aMu LUMPUHON MeHee X MM C Kax-
[0V CTOPOHbI.
MpaBuno: MyTeM yTeuykn 1 3a30pOM SIBSIETCA KpaTyaiillee paccTosiHMe No NpPsIMOi JIMHUK, Kak MoKa3aHO Ha pPUCYHKeE.

Mpumep 6

Ycnosue: PaCCManMBaeMbIVI nyTb BK/KHOYaET B cebs HennoTHoe coeanHeHne C nasamu UJVIpI/IHOI?I He MeHee X MM C

Kaxk[ol CTOPOHHbI.
MpaBuno: 3a30poM SBMSIETCS KpaTuyalillee paccTosiHWe Mo NpAMOoi NMHUK. TyTb yTeukn NpPoXoAuT Mo KOHTypam nasos.

---------- 3asop MyTb yTeuKkn

1
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Tpowexyrtox

TpowexyTox

*B oaHrauwickold
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nexgy

nexgy

BepCu

ronoskoil

ronoskoi

BUHHTA

BUHTA

I

I

CTeHKOI

CTeHKOI

Mpumep 9*

>XMM

CYUTAanT CAMULKOM

Mpumep 10

=XMM

JOCTATOYHO

LHpOK

IEC 61558-1:2005 + A1:2009 npuweps 7

Wansw u ero He

I

Ero yyutousanTt.

TyTo yreuku

8oTCyTCTBYNT.

yYynTHBanT.
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Mpunoxexue B
(obaszaTenbHoe)

MUcnbiTaune cepun TpaHcopmaTopoB

TpeboBaHWA HACTOSLErO NPUIOXEHUsI NpeaHasHaqYeHbl ANA YNPOLWEHUs UCTbiTaHusl cepun TpaHcgopmaTopos.

B.1 Ecnu ucneitbiBaloT cepmio TpaHcghopmaTopoB, TO YMCNO UCNBITYEMBbIX 06pa3LoB MOXeT BbiTb COKpaLLEHO.

TpaHcdopmaTopbl CUMTAIOT CEPUEN, ECNU:

a) OHW OAHOro Kacca, To eCTb Ha HUX PaCcNPOCTPaHATCA OAVHAKOBLIE CTaHAAPThI YacTu 2;

b) OHWM OAHOI KOHCTPYKLWM, YTO O3HAYaeT:

1) OHM MMEIOT NNacTUHLI UMK CepAEYHUKN OAWHAKOBON KOHCTPYKLUMM U BbINONHEHbI U3 OAMHAKOBOIO Matepuana;
2) B H¥X 6bina NpMMeHeHa OAMHAKOBasi TEXHONMOTUSI BbINONHEHWU OBMOTKM (HanpuMep, KOHLEHTPUYECKON Unn
OBYXKaMEPHON € OJHOW M TOM e CUCTEMOW U30NALUN);

3) B HMX OblNa NpYMeHeHa oaMHaKoBas TeXHONorMs c6opku (HanpuMep, OTKPBITLIA TUM, 3aKPLITLIA TUN, repme-
TU3NPOBAHHLIN TWM, NPONUTKA, 3anvBka U T. n.);

4) B HUX ObiN NPYMEHEH OAMHAKOBBINA Cnoco6 3awmThl OT Neperpysku (Hanpumep, NNaBKWi NpeAoXpaHuTenNb,
TepMOBbLIKIoYaTenb 1 T. 1.);

5) OHM MMEIOT OOMH M TOT e AuanasoH 4acTorT;

C) OHM paccunTaHbl HAa OOHWU W Te Xe MUHWManbHble U MaKCUManbHble TeMNepaTypbl OKpYKalowen cpeapl.

HonyckatoTes pasnmuuns cneayowmx napameTpoB Npy ycnoBum, 4To TpaHcthopmaTopbl NO BCEM APYIMM KpUTEPU-
SIM COOTBETCTBYIOT BbillenepeyncreHHblM TpeboBaHnam:

- AManasoH NepBUYHOIO HanpsiKeHus;

- AManasoH BTOPUYHOIO HaNpsiKeHWs;

- YXCMNo OTBETBMEHUI U/MNN 0OMOTOK;

- YyactoTa NMTaHusi B 3a4aHHOM AMana3oHe 4acTorT;

- HOMUHanNbHas BbIXOAHAA MOLHOCTD.

B.2 Yncno ob6pasuor, HEOBXOAUMEIX MPY UCNBITAHUU CEPUN TPAHChHOPMATOPOB COMMACHO BbIWEYKA3aHHBIM Xa-
pakTepucTMKaM, AOMKHO ObiTb CreaylowmM:

a) Ans xapaktepucTvk 1)—3): He MeHblue ABYyX U He Bonble YeTbipex 06pasuoB, 0TOBPaHHbLIX C rapaHTUen Toro,
YTO OHMW MpeAcTaBnAT cobon Haubonee HeGNaroNPUATHYIO CUTYyaUUIO B UCTLITYEMOM Knacce.

MpumevaHue 1 — OB6pasubl AOMKHBI OTOMPATLCS MO CrEAYIOWMUM NPaBuUam:

- 04VH C HauMeHbLUEW HOMUHANBLHOW BbIXOAHOW MOLLHOCTLIO C HAWOOMNMbLIMM HANPSPKEHWEM M C HAMMEHbLLUWUM
YMCrOM OTBETBIEHWUH;

- OWH C Hanborblelh HOMUHANIBHON BbIXOAHOW MOLUHOCTbIO C HAMMEHBLUMM HaMNpsKeHWem U C HauMEHbLLWUM
YUCIIOM OTBETBIEHWUN;

- O[IMH C HAUMEHbLLEN HOMUHANIBHOW BLIXOQHON MOLLHOCTLIO C HAUGONBLWWM YUCIOM OTBETBNEHUI U C Hanbonb-
WIMM pasnuyuneM HanpsbkeHWM Mexgy cocegHummn obmoTtkamu;

- OfIUH CO cpedHell HOMUHANBbHOW BbIXOAHOW MOLUHOCTbIO, CO CPEAHUM HaMPSHKEHWEM U CO CpeaHUM YMCIIOM
OTBETBINEHWN;

- OWH ¢ Hanbornbluei! HOMUHANLHON BbIXOAHOW MOLUHOCTBLIO C HAUMEHBLWNM HaNPsKeHWeM U ¢ HanGonbLIUM
YMCrom o6MOTOK.

Korpa otbupaloT Tornbko gea obpasua, To MCnonbayloT nepsBbie OBa NPaBuna;

b) ansa xapakrepuctukm 4): ogyH obpasel ¢ HauMeHbLUE YacTOTON NUTaHWA, B CNy4Yae COMHEHUA — oauH obpa-
3el| ¢ HaubornblUel YacTOTOW U3 guanasoHa.

MpumeyaHnune 2 — Ecnu Bo3amoxHo, BTOpoln obpasel, MoxeT GbiTh BbIGpaH No xapakrepuctukam 1) —3);

C) Ons xapakrepucTtuku 5); MuHuMym aea o6pasua, B3siTbie No rpaHnuam auanasoHa.

MpumeuvaHune 3 — OB6pasupl goMKHbI OTOMPaTLECA MO CriedyloWwUM NpaBunNam:

- oAviH o6pas3eL, ¢ HaUMEHbLEW HOMUHANBbHOW BbIXOAHOW MOLHOCTbIO, C HaNbOMNbLIEN pasHULIEN, BbIPAXXEHHON
B MPOLEHTax, Mexay 3HauyeHuamM Toka TpaHcdopmaTopa M TOKa COOTBETCTBYIOWErO 3aWMTHOIO YCTPOWCTBA NPU €ro
Hanuuuu;

- oAviH obpasel, ¢ HambonbLWe HOMUHANIBHON BLIXOAHOW MOLUHOCTbIO, C Hanbonbluen pasHULENn, BbiPaXXeHHON
B MPOLEHTax, Mexay 3HauyeHuAMM Toka TpaHcgopmaTopa M TOKa COOTBETCTBYIOLLErO 3aLMTHOIO YCTPOWCTBA NpU ero
Hanuuuu;

- oavH obpaseu, umelowmn Hanbonee HebnaroNPUATHLIE YCNOBUA TeMnepaTypbl O6MOTKM U CEpAEYHUKA;

- oavH obpaseu, umelowmii Hanbonee HebnaronNpPUATHbIE YCNOBUA NPEBLILLEHNUS TEMMNEPATYpLl 0BONMOYKM.

Ona Toro 4yTo6bl 6bITE YBEPEHHBIM B TOM, 4TO B Nnio6om cnyyae Hanbornee HebnaronpusATHas CUTyaumst yuTeHa,
M3roTOBUTENDb [JOMKEH yKasaTb TN U3 Cepun, UMEIOWMIA MakCUMarbHbLIe NOTepy MPW HOPMAarbHON KCryaTaumu; gaH-
HbI TN JomkeH GbiTh BbIGpPaH B ka4eCcTBE OAHOTO U3 UCMbITYEMbIX 00pa3LoB.

Bblweyka3aHHble ycrnoBus MoryT 6biTb peann3oBaHbl C MOMOLLBIO, KaK MMHUMYM, ABYX BbIGOPOK.
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Umncno obpa3uoe ans kaxaon BbiGOpKM OOMKHO COOTBETCTBOBATb 5.2, 3a UCKIIOYEHNEM:

- ucnbitanma no 14.3, rge Tonbko ABa U3 Tpex obpasuoe Booble Heobxogumbl Ana cepun; obpasubl oTbupalotcst
no ABYM MNepBbiM NapameTpam XapakTepuctuku 5);

- ucnbiTanmsa no 15.5, rge Tonbko gea u3 Tpex obpasuoe BooGue HeobxoauMbl 4N cepum; 06pasubl oTéupatTca
no ABYM NepBbiM NapameTpam xapakrepuctuku 5);

- ucnbiTanua no 16.4, rae Tonbko Tpu obpasua BooGwe HeoGXxoauMbI ANs BCel cepuun; BbiGupaloT Hanbonee
TSOKENbIW TUN.

B.3 [ina ncnbiTaHnsi KOHCTPYKTMBHBIX 3230POB, MEXaHWHYECKON NPOYHOCTU U T. N. AONXHO ObITb NPEAyCMOTPEHO Mo
KpanHen mepe no ofgHoMy o6pa3suy Ans KaXOoro pasMmepa NNacTuHbl N CepaeyHuKa.

MpumevaHune 4 — Obpasuamm, Tpebyemeimn ans B.3, aensaioTtca o6pasubl, ucnonssyemoie B B.2.
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Mpunoxenue C
(obszaTenbHoe)

MyTu yTeuku (ny), 3a3opsl (3) M paccTOAHUA Yepe3 usonauuto (puu) ana matepuana rpynnaoi |l (400 < CUT < 600)

Tab6nuua C.1—Mytn ytedku (Ny), 3a3opbl (3) 1 paccTosHUA Yepes nsonsaumio (pun) ana matepuana rpynnei 1l (400 < CUT < 600)

Pasmepbl B MunnumeTpax

Mamepenne Pa6oune HanpsxeHus®), B
PacnonoxeHue yepes MHave yeM
M3onsAumMm Tun uzonauum ovam, | uepe3 =5 100 150 300 600 1000
o6morku? | 3Mane =
OBMOTKM
P2 | P3 P2 P3 3 ny 3 ny 3 ny 3 ny 3 ny 3 ny
1) Usonsiuua mex- | @) MyTu yTeuku v 3a3opbl Mexgy X 0,2|085( 05| 1015 1,5 | 30| 30 | 55 | 6,0 | 80 | 8,0
Oy NepBUMHBIMU 1 | YacTAMU, HAXOOALWMMUCH NOA Ha- X 081171081 20| 15| 22 | 3,0] 4,2 5,5 8,6 | 8,0 | 14,0
BTOPUYHLIMU Lie- | NpskKeHUeM, NePBUYHbIX Lienen n| x 021085 021 10| 05| 11 1,51 21 30 | 43|55 | 71
nsAMU (OCHOBHAS | YacTAMM, HAXOAALWMMUCA NoA Ha- X 0,81 1,7 081] 20| 08| 22 |15]| 42 3,0 86 | 55 | 14,0
usonAums) npsHKeHMeM, BTOPUYHbLIX Lenen
YMeHblUeHHble 3Ha4YeHusl, cMm. 26.2
PN — (0,18 — | 0,25 — 0,3 | — 0,7 — 1,7 | — 3,2
b) PacctosaHusa 4yepes unaonaumio pun pum pun pum pum pun
mexgdy nepBUHHBIMUA UK BTOPUY-
HbIMU LensAMU 1 3a3eMIeHHbIM Me-| X X X X TpeGoBaHus K TONWMWHE OTCYTCTBYIOT
TannUYeckuM 3KPaHOM
¢) PacctosiHusa 4depes usonaumio
Mexgy NepBUYHBIMUA U BTOPUYHBI-| X X X X Tpe6oBaHus K TOMNMHE OTCYTCTBYIOT
MU LensiMn
2) WNaonsums mex- | a) MyTu yTeuku u 3a3opbl Mexay X 05|10 15| 15| 30 30 | 55| 55 | 80 | 86 |14,0 | 14,0
Oy NepBUYHBLIMU U | HacTAMMK, HAXOAALWMMUCA NOA Ha- X 0,8 2,0 1,5 2,8 3,0 | 4,2 5,5 8,6 80 | 17,2|14,0 | 28,0
BTOPUYHLIMU Lie- | NpskeHUeM, NepBUMHbIX Lienen n| x 0,2 1,0 0,5 1,41 1,5 2,0 3,0 4.3 5,5 8,6 | 8,0 | 14,0
nAMU (ABOMHAA | YacTAMM, HAXOOALWMMUCA NOA Ha- X 0,8(20| 08| 28| 15| 42 (30| 86 | 55 |17,2| 8,0 | 28,0
UMY yCUNeEeHHas | NpsxeHUueM, BTOPUHHbIX Lienewn
usonAuus) YMeHbLLUEHHbIE 3Ha4eHUA, cM. 26.2
(P1) — (025 — | 04| — | 0,7 | — 1,7 — | 40| — 7.5
b) PacctosiHns vepesd m3onaumio p4mn pumn pumn p4mn pun pum
- €e) e) e) e) e) )
YECKMM 3KpaHoM, cM. 26.3 [0,05] [0,07] [0,08] [0,16] [0.19] [0,25]

1-86519 0311004
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lMpodomxkeHue mabnuust C.1

W3mepeHme Pa6oumne Hanpsxeuuna®, B
PacnonoxeHune nHave 4vem
Tun uzonaumm vepes yepes > 25
nsonaummn 053,\:”:-:-1:;3) 3M211b < 50 100 150 300 600 1000
OOMOTKM
P2 P3 | P2 P3 3 ny 3 ny 3 ny 3 ny 3 ny 3 ny
¢) PaccTosinus yepes nsonaumio| x x | x X 0,29 0,39 0,59 1,09 1,59 2,09
MeX/1y NepPBUYHBIMU Y BTOPUYHBI- [0,11¢ [0,118) [0,15]¢) [0,3]¢) [0,4]¢) [0,5]¢)
MU LensamMmu, cum. 26.3
3) Mzonsiuust mex- | MyTu yTevkn n 3asopsbl X X 0,210,85( 0,2 1,0 | 0,2 1,1 0,5 2,1 1,5 4,3 | 3,0 7,1
4y npyneranwmymm X X 0,81 1,7 0,8 201 0,8 | 22 0,8 4,2 1,5 8,6 | 3,0 | 14,0
nepBUYHLIMU Lie-
NSAMU UM Mexay | YMeHblUeHHble 3HaqYeHus, cM. 26.2 — [ 0,18 — | 0,25 — 0,3 — 0,7 — 1,7 — 3,2
npuneraowmmmn | (P1)
BTOPUYHLIMU Lie-
namu® 9)
4) NyTn yTeukn u|a) Tok go 6 A Bk, X X X X 3,0 3,6 4,0 6,0 9,0 12,5
3a30pbl MEXAY Bbl-
BOZdamMu ans npuco- | b) Tok ¢cB. 6 A go 16 A Bkrtou. X X X X 5,0 6,0 7,0 10,0 13,0 16,0
eAVHEeHNs BHEeL-
HMXx kabenen wn|c)Tokce. 16 A X X X X 10,0 10,0 12,0 14,0 17,0 20,0
LIHYPOB, UCKITOYast
BbIBOALI NEepPBUY-
HbIX 1 BTOPUYHbIX
ueneu
5) OcHoBHas vnu | Mexay:
OOMONHUTENbHAA [ a) YacTAMU, HAXOOALWMMUCA NoA, X 0,2 0,9 0,5 1,0 1,5 1,51 3,0 3,0 55 55| 8,0 8,0
uzonsauuah HanpsbkeHUeM, pasnu4yHon nonsp- X 0,8 1,7 0,8 2,0 1,5 2,21 3,0 4.2 55 86 [ 80 | 14,0
HOCTM X 0,2 [ 0,9] 0,2 1,0 | 0,5 1,11 1,5 2,1 30| 43| 5,5 7.1
X 08 | 1,7| 0,8 20] 08| 22| 15 42 | 30| 86 | 55 | 14,0
b) yacTamu, HaxoaAwMMUCA noa
HanpsXkeHUeM, 1 KOPAycomMm, ecrnu
npegycMaTpuBaeTCs ero noakto-
YeHUE K 3alMUTHOMY 3a3eMIIEHUIO

1-86619 23110041
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lMpodomxerue mabnuusi C.1

PacnonoxeHwue
n3onAaummn

Tvn usonaunmn

N3mepeHne

PaGouune HanpsxeHus®), B

yepes
amane
o6moTkn?

MHa4ve uYem
yepes
amanb

OOMOTKM

225
<50

100

150

300

600

1000

P2 P3

P2 P3

ny

ny

ny

ny

ny

ny

C) AOCTYMNHbLIMU TOKONPOBOAALLMMUN
YacTAMM U MeTann4yeckum crep-
KHEM, AMaMeTp KOTOPOro paBeH
anameTpy rmbkoro kabens unu LWHy-
pa (MM meTannmMyeckon Honbrow,
06epHYTOW BOKPYT LWHYpPa), yCTaHOB-
TNEHHbIM BHYTPY BBOAOB, 3aLLUTHbIX
YCTPOWCTB U NOJo6HbIX NpMcnocob-
neHun

d) yacTamu, HaxogAWMMUCA noa
HanpsiXXeHUeM, 1 MPOMEXYTOUHON
TOKONpoBOAALLEN HacTbo

€) NPOMEXYTOHHOW TOKONMpoBOASA-
Len 4YacTb0 U KOPNyCoM
YMeHbLUEHHbIE 3Ha4YeHus, cM. 26.2
(P1)

0,24

0,7

1,7

3,2

6) Ycunennas unu
OBOWHaA u3ons-
ums

Mexgy Kopnycom v HacTAMU, HaXo-
AAWUMUCA Noa HanpsXeHUeM,
unn korga ato Tpebyercs HacTos-
MM CTaHAAPTOM (MCKMoYasi n3o-
NAUMIO MeXay NepBUYHBLIMU U BTO-
PUYHBIMW OBMOTKaMM)

0,5
0,8
0,2
0.8

3,0
4,2
2,1
4,2

55
55
3,0
3,0

55
8,6
4,3
8,6

8,0
8,0
55
55

8,0
7,2
8,6
17,2

14,0
14,0
8,0
8,0

14,0
28,0
14,0
28,0

Mexgy Kopnycom v HacTAMU, HaXo-
AAWUMUCA Noa HanpsXeHUeM,
BTOPUYHOW Lienu Npy Hanu4mm go-
NOMNHWTENbHON 3alNThLl OT nepe-
XOAHbIX HanpPsKEHWN

YMeHbLUEHHbIEe 3Ha4YeHus, cMm. 26.2
(P1)

0,2
0,8

0,2
0,8

0,5
0,8

2,1
4,2

-

[$ 048]

4,3
8,6

3,0
3,0

8,6
17,2

55
55

14,0
28,0

0,25

0,4

0,7

1,7

4,0

7,5

1-86619 03110041
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OxonyaHue mabnuust C.1

WU3mepeHue Pa6oune Hanpsukenus®), B
PacnonoxeHue MHave Yem
n3onsLMN Tun Maonsaumm :;21::. uepes > 25
a| 3mans < 50 100 150 300 600 1000
06MOTKU™! 5 MoTkN
P2 | P3 P2 P3 3 ny 3 ny 3 ny 3 ny 3 ny 3 ny
7) PacctosiHue ye- | a) OcHosHas® X X X X TpeboBaHue K TOMWMHE OTCYTCTBYET
pe3 uaonsaumio
pum pun pum pum pun pum
b) OononHutensHas” x| x| x| x 0,19 0,159 0,259 0,59 0,759 1,09
[0,05]8) [0,05]®) [0,08]®) [0,15]®) [0,2019) [0,25]¢)
c) YeuneHwHas (uckniouas wsons- | x X X X 0,29 0,39 0,59 1,09 1,59 2,09
LMIO MeXJy NepBUYHLIMU 1 BTO- [0,11¢) [0,118) [0,15]®) [0,3]®) [0,41® [0,5]¢)
PUYHBLIMA LIeNAMU)

3) MamepeHve NpoBOAAT Yepes amanb 0BMOTOHHOrO NPOBOAA, ecr XoTs 6bl 0gHa 0BMOTKa BLINOMHEHA U3 MPOBOAA, COOTBETCTBYIOWErO MO KpaitHel Mepe
knaccy 1 no IEC 60317.

b) BHaueHns NyTeil yTeuku, 3a30POB W PACCTOAHNI Yepes3 U30NALMIO AMs NPOMEXYTOUHBIX 3HAYEHUI PaBoYMX HANPSHKEHUM MOTYT GbiTb HAMOEHbI NyTEM
MHTEePNoNAuMM Mexay 3Ha4eHusIMK, ykasaHHbIMK B Tabnvue. 3HaqeHus ans pabounx HanpsikeHuin Huxe 25 B He TpebyloTcs, MOCKOMNBbKY CUMTAIOT AOCTATOYHLIM
mcnbiTaHne no Tabnuue 8a.

) 3T 3HaueHUs He MPUMEHSAIOT:

- BHYTPpM Kaxgon oOBMOTKM unm Mexgy rpynnamy obmoToK, npegHasHayveHHbIX Ans NOCTOSIHHOITO CoedMHEeHUs BMECTe, MPpU YCNOBUM, YTO COEAMHEHHbIE
BMECTE KOHUbl OOMOTOK UMEIOT OAMHAKOBLIA MOTEeHUMar,;

- ecrnn paboyee HanpsxeHue He npeebiwaeT 300 B 1 06MOTOYHBIE NPOBOAA COOTBETCTBYIOT MO KpaviHeh mepe knaccy 1 no IEC 60317, ecnu Tonbko
0OMOTKM MpegHasHaueHbl ANs NOCNeaoBaTenbHOrO UM NapannenbHoro coegvHeHws (Hanpumep, nepeuyHoe Hanpspkenme 110/220 B).

4 Nns TBepaoit UsonaLmM.

€) ECnmn n3onsiumsi COCTOMT U3 TOHKUX JTUCTOB.

) Ecriv mexay nepBUYHBIMU 1 BTOPUYHBIMU 06MOTKaMU TpebyeTcsi ABOMHAA uzonAuus, obLas TonwmHa AOMmKHa COOTBETCTBOBATh YKA3aHHOI B CTPOKE 2) ¢)
HEe3aBUCKMMO OT TOro, Kak MPOBOAUTCA M3MEPEHWe — MPSIMO UMW Yepes MeTannmuyeckue 4actu, 3a UCKIIOYEHNEM M30MMPOBaHHbLIX NPoBoRoB (cM. 19.12).

9 Ans naonsuum vexgy uensmu BCHH v coceghumm uenamu, otnmyHbimm ot BCHH n 3CHH, 3HaveHus 1ol cTpokn AomKHbI OblTb 3aMEHEHbl 3HAYEHUAMN
cTpok 6) n 7) (cornacHo 19.1).

h) B cnyuae ¢manueckoro paspyLeHnsi OCHOBHOW UIM AONOMHUTENbHON M3ONAUWM TOMLLMHA U3ONALMN CYMMUPYETCS C 3a30POM.

MpumevaHue 1— Ona matepuanos rpynnel llla cm. Tabnuuy 13, a ana marepuanos rpynnsl | cm. npunoxerve D.

MpumedvyaHune 2—P1— cTeneHb 3arps3HeHus 1, P2 — cteneHb 3arpA3HeHus 2, P3 — cTeneHb 3arpsAsHeHun 3.

Mpumevanne 3 —Korga umcnoBoe 3HaueHUe 3aMeHeHO NpoYepkoM B rpache Tabnuubl, 3TO 03HaYaeT, YTO 3HAYEeHWe 3TOro MoKasaTernsl He YCTAHOBNEHO.
MpumeyaHue 4 — MuHumanbHble 3Ha4YeHUs 3a3opa B AaHHOW Tabnuue NpuUMeHUMbl B BO3ayxe Ha BbicoTe Ao 2000 M Hag ypoBHEM MOpS.

1-86519 0311001
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MpunoxeHue D
(obA3aTenbHoe)

MyTu yTeuku (ny), 3azopkl (3) U paccToAHUA Yepes Usonauuio (puun) ana marepuana rpynnel | (CUT > 600)

Tab6nwuuaD.1— MNytn yTeukn (ny), 3a3opbl (3) U PacCTOsAHUSA Yepes U3onsaumio (pun) ans matepuana rpynnel | (CUT = 600)

Pasmepbl B MunnumeTpax

MU3mepeHne PaGoune Hanpsxenus®), B
PacnonoxeHune nHave 4vem
Tvn n3onaunmn vepes ve > 25
nsonAaumm pe3 2
0631\:”::&3) IMans < 50 100 150 300 600 1000
OOMOTKM
P2 | P3| P2 P3 3 ny 3 ny 3 ny 3 ny 3 ny 3 ny
1) Usonsiuua mex- | a) MyTu yTeuku v 3a3opbl mexgy X 0,2 0,6 0,5 0,71 1,5 1,5 | 3,0 3,0 55 551 8,0 8,0
Oy NepBUYHLIMM 1 | YacTAMKU, HAXOAAWNMUCA NoA Ha- X 0,8 1,5 0,8 1,81 15 20 | 3,0 3.9 55 7,71 80 | 12,5
BTOPUYHLIMU Lie- | NpsKeHUeM, NepBUYHbIX Lienen n| x 0,210,61] 0,2 0,71 0,5 0,8 1,5 1,5 3,0 30| 5,5 55
nssMu (OCHOBHAas | YacTAMM, HAXOAALMMUCA NOA Ha- X 0,8 1,5 0,8 1,81 0,8 | 2,0 1,5 3.9 3,0 7,7 | 50 |12,5
usonauus) nps)XXeH1ueM, BTOPUYHLIX Lienen
YMEHbLUEHHbIE 3Ha4eHus1, CMm. 26.2
PN — | 0,18 — | 0,25 — 0,3 — 0,7 — 1,7 | — 3,2
b) PacctoaHusa 4yepes usonauumio pum pun pum pun pum pun
MeXay nepBUYHbBIMUA MY BTOPUY-
HbIMU LIensiMU W 3a3eMNEHHbIM Me-| X X X X TpeboBaHusi K TONWUHE OTCYTCTBYIOT
TannM4yecknm 3KPaHOM
c) PacctosiHust 4depes msonauuio
MeXay nepBUYHbBIMU U BTOPUYHBI-| X X X X TpeBoBaHus K TONWMHE OTCYTCTBYIOT
MU Lensimu
2) Waonsaumsa mex-| a) MyTn yTeuku n 3a3opbl mexgdy X 05|07 (15| 15| 30| 30 (55| 55 | 80 | 80 (14,0 14,0
Oy NepBUMHBLIMU U | HaCTAMMU, HAXOAALWMMUCA NOA Ha- X 0,8 1,8 1,5 251 3,0 39 | 5,5 7,7 8,0 | 16,0 14,0 | 25,0
BTOPUYHLIMU Le- | NpsKeHUeM, NepBUYHbIX Lenen n| x 0,2] 0,7 0,5 1,0] 1,5 1,5 | 3,0 3,0 5,5 6,0 | 8,0 | 10,0
NAMKU (ABOWHASA | YACTAMM, HAXOAALMMUCH NOA Ha- X 0,81 1,8 0,8 25| 1,5 39 | 3,0 7,7 55 | 16,0 8,0 | 25,0
UMY yCUIeHHas | NpsXeHUueM, BTOPUYHbIX Lienewn
nsonsauus) YMEHbLUEHHbIE 3Ha4YeHus1, cMm. 26.2
(P1) — 025 — | 04| — |07 | —| 17| — |[40]| — |75
b) PaccTosiHua 4epe3 m3onsaumio pum pumn pun pun pun pumn
- e) ) e) e) )
YECKMM SKpaHOM, cM. 26.3 [0,05] [0,07] [0.08] [0.16] [0.191° [0,25]°)

1-86519 2311001
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lMpodomxenue mabnuust D.1

W3mepeHme Pa6oumne Hanpsxeuuna®, B
PacnonoxeHune nHave 4vem
n3onAuMm Tun usonsumn avarn Hepes 225 100 150 300 600 1000
oBMoTku? amanb <50
OOMOTKM
P2 P3 P2 P3 3 ny 3 ny 3 ny 3 ny 3 ny 3 ny
¢) PaccTosinus yepes nsonaumio| x x | x X 0,19 0,29 0,259 0,59 0,79 1,09
MeX/1y NepPBUYHBIMU Y BTOPUYHBI- [0,05]¢) [0,07]¢) [0,08]¢) [0,16]¢) [0,19]¢) [0,25]¢)
MU LensamMmu, cum. 26.3
3) Mzonsiuust mex- | MyTu yTevkn n 3asopsbl X X 0,2 0,6 0,2 0,71 0,2 10,8 | 0,5 1,5 1,5 3,0 | 3,0 5,0
4y npyneranwmymm X X 0,81 1,5 0,8 1,81 0,8 | 20 0,8 3,9 1,5 7,7 | 3,0 | 12,5
nepBUYHLIMU Lie-
NSAMU UM Mexay | YMeHblUeHHble 3HaqYeHus, cM. 26.2 — [ 0,18 — | 0,25 — 0,3 — 0,7 — 1,7 — 3,2
npuneraowmmmn | (P1)
BTOPUYHLIMU Lie-
namu® 9)
4) NyTn yTeukn u|a) Tok go 6 A Bk, X X X X 3,0 3,6 4,0 6,0 9,0 12,5
3a30pbl MEXAY Bbl-
Bogamu ans nog- | b) Tok ce. 6 A go 16 A Bkrtou. X X X X 5,0 6,0 7,0 10,0 13,0 16,0
KMIOYEeHUs1 BHELL-
HMXx kabenen wn|c)Tokce. 16 A X X X X 10,0 11,0 12,0 14,0 17,0 20,0
LIHYPOB, UCKITOYast
BbIBOALI NEepPBUY-
HbIX 1 BTOPUYHbIX
ueneu
5) OcHoBHas vnu | Mexay:
OOMONHUTENbHAA [ a) YacTAMU, HAXOOALWMMUCA NoA, X 0,2 0,6 0,5 0,7 1,5 1,51 3,0 3,0 55 55| 8,0 8,0
usonauuah HanpsbkeHUeM, pasnu4yHon nonsp- X 0,8 1,51 0,8 1,8 1,5 2,01 3,0 3,9 5,5 7,7 | 80 | 12,5
HOCTM X 0,2 [ 0,6] 0,2 07 05 | 0,8] 1,5 1,5 3,0 3,0 5,5 5,5
X 08 | 1,5| 0,8 1,81 0,8 | 20| 1,5 39| 30| 7,7 | 55 | 12,5
b) yacTamu, HaxoaAwMMUCA noa X 0,2 06| 0,5 0,7 1,5 1,51 3,0 3,0 5,5 55| 8,0 8,0
HamnpsHKeHUeM, 1 KOPNycoMm, ecrnu X 0,8 1,51 0,8 1,8 1,5 2,0 3,0 3,9 5,5 7,7 | 80 | 12,5
npegycMaTpuBaeTcsl €ro nogkmo-| X 0,2 06| 0,2 0,7 0,5 0,81 15 1,5 3,0 3,0 | 55 55
YeHUE K 3alMUTHOMY 3a3eMIIEHUIO

1-86619 23110041
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lMpodomxenue mabnuust D.1

PacnonoxeHue

N30NALNUN

Tvn uzonaunmn

N3mepeHne

Pa6oumne Hanpsaxeuus®, B

yepes
amans
o6moTkn?

MHauye yem
uyepes
amanb

06MOTKM

> 25
<50

100

150

300

600

1000

P2 P3

P2 P3

ny

ny

ny

ny

ny

ny

C) AOCTYMHbLIMU TOKONPOBOAALLMMMU
YacTAMMW U MeTanM4Yeckum crep-
KHEM, AMamMeTp KOTOPOro paBeH
avameTpy rmbkoro kabens unu LwHy-
pa (vnn metannuyeckon HONbrow,
06epHYTOW BOKPYT LIHYpPA), YCTaHOB-
TNEHHbIM BHYTPU BBOAOB, 3aLMUTHbBIX
YCTPOWCTB M NogobHbIX Nprenocot-
neHnn

d) yacTamu, HaxogAWMMUCA nog,
HanpsiXeHNeM, 1 NMpPOMEXYTOYHON
TOKONpPOBOAALLEN YaCTbO

€) NPOMEXYTOHHOI TOKOMpoBoOAsA-
LEen YacTbIo U KOPNycoM
YMeHbLUEHHbIE 3HAYeHusl, CM. 26.2
(P1)

X

0,8

1,5

0,8

1.8

0,8

2,0

1,5

3,9

3,0

7,7

5,5

12,5

0,24

0,7

1,7

3,2

umA

6) YcunenHas vnu
AOBOWMHasA n3ons-

Mexgy Kopnycom 1 4HacTAMMW, Haxo-
AAWMMUCA NoA HanpsXXeHueMm,
unu korga ato TpebyeTcs HacTosi-
WUM CTaHAAPTOM (MCKMo4as n3o-
NAUMIO MeXay NepBUYHBLIMW U BTO-
PUYHBIMW OGMOTKaMM)

0,5
0,8
0,2
0,8

3,0
3,9
1,5
3,9

55
55
3,0
3,0

55
7,7
3,0
7,7

8,0
8,0
55
55

8,0
16,0
6,0
16,0

14,0
14,0
8,0
8,0

14,0
25,0
10,0
25,0

Mexgy Kopnycom 1 4HacTAMMW, Haxo-
AAWMMUCA NoA HanpsXXeHueMm,
BTOPWYHOW Lienu Npy Hanuymm go-
NOMNHWUTENbHON 3alNTel OT nepe-
XOAHBbIX HaNPsKEHWUN

YMeHbLUEHHbIE 3HaYeHus1, cM. 26.2
(P1)

0,2
0,8

0,2
0,8

0,5
0,5

-
o n

3,0
7,7

3,0
3,0

6,0
16,0

5,5
5,5

10,0
25,0

0,25

0,4

0,7

1,7

4,0

7,5

1-86619 031100
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OxonyaHnue mabnuyst D.1

WamepeHme Pa6oumne Hanpaxenus®, B
P HHaue Yem
at;r;g::::c::ue Tvn nsonsaumm Hepes yepe3 >25
aManb -
o 3mane <50 100 150 300 600 1000
o6moTKM o6MOTKM
P2 | P3 P2 P3 3 ny 3 ny 3 ny 3 ny 3 ny 3 ny
7) Paccrosime ue- | a) OcHosHas’ X X X X TpeboBaHuWe K TONWMHE OTCYTCTBYET
pe3 usonsauuio
pun pun pun pun pun pum
b) Aononuntensnas’ x| x| x| x 0,19 0,159 0,259 0,59 0,759 1,09
[0,05]®) [0,05]®) [0,08]) [0,15]®) [0,201® [0,25]®)
c) YcunenHas (uckrouas msons- | x X X P 0,29 0,39 0,59 1,09) 1,59 2,09
LMIO MEX/1y NepPBUYHBLIMU U BTO- [0,11® [0,11® [0,15]®) [0,3]® [0,41®) [0,519
PUYHBIMU LiensMU)

3) YlamepeHre NPoOBOAAT Yepes amanb 0BMOTOYHOTO NPOBOAA, ecnu XoTs 6bl ogHa 06MOTKA BLIMOMHEHA M3 NPOBOAA, COOTBETCTBYIOWErO MO KpaiiHel Mepe
knaccy 1 no IEC 60317.

b) 3Havenus nyTel yTe4Kn, 3a30poB U PACCTOSAHMI Yepes M30NALMIO AN MPOMEXYTOYHbIX 3HAYEHWUI pabo4vnX HaNPsXXeHWA MOryT 6biTb HaWAEHbl NyTem
VHTEPNONAUUM MEXAY 3HaYEHUsIMM, YKa3aHHbIMW B Tabnvue. 3HaveHns ans paboumx HanpsxeHuin Huxe 25 B He TpebyroTes, NOCKONbKY CHMTaKT 4OCTATOUHbLIM
mcneiTaHe no Tabnuue 8a.

) 3TU 3HAYEHUs1 HE MPUMEHSIIOT:

- BHYTPU K&XO0N OOMOTKM MNW Mexay rpynnamym oOMOTOK, npegHa3Ha4YeHHbIX A NMOCTOAHHOIO COeAMHEHUs BMECTe, NpW YCIOBUW, YTO COEAMHEHHble
BMECTe KOHLbl OBMOTOK MMEIOT OAMHaKOBLIA NOTeHUMar;

- ecnn pabovee HanpsxeHue He npesblwaeT 300 B 1 o6MOTOYHBIE MPOBOAA COOTBETCTBYIOT Mo kpavHew mepe knaccy 1 no IEC 60317, ecnn Tonbko
0OMOTKM MpegHa3HaueHbl 4151 NocneAoBaTeNlbHOrO UNM NapannenbHoro coeamHeHust (Hampumep, nepeuyHoe Hanpshxkenve 110/220 B).

d) Nns TBepgoit usonaumu.

€) ECnn M30nsiumsi COCTOMT U3 TOHKUX JTUCTOB.

f Ecnn mexay nepBUYHLIMM 11 BTOPUYHLIMU 0GMOTKaMu TpebyeTcs ABOMHARA M3ONALMA, 06LL1as TONLMHA A0MKHA COOTBETCTBOBATL YKa3aHHOM B CTPOKE 2) C)
HEe3aBMCMMO OT TOrO, Kak NMPOBOAUTCS M3MEpeHne — MPSMO NN Yepe3 MeTanIMyeckue 4acTu, 3a UCKIIOYEHNeM WU30NUPOBaHHbLIX NPOBOAOB (CM. 19.12).

9 Nns waonsauum mexay uensamu BCHH v cocegHmun uensamu, otnndHeimm oT BCHH 1 3CHH, 3HaueHWs 31O CTPOKM AOMKHbI ObITh 3aMEHEHBI 3HAYEHUSIMU
cTpok 6) n 7) (cornacHo 19.1).

") B cnydae cuanyeckoro paspylleH1si OCHOBHOM UIK AOMOMHUTENbHOW U3ONALMM TONLLMHA U3OTISILMM CYMMMUPYETCS C 3a30POM.

Mpumevanune 1—[na martepmanos rpynnsl llla cm. Tabnuuy 13, a ana matepuanos rpynnbl |l cm. npunoxexne C.

MpumevaHune 2— P1— cTteneHb 3arpsA3HeHna 1, P2 — cteneHb 3arpA3HeHuUA 2, P3 — cTeneHb 3arpsA3HeHna 3.

MpumevaHune 3—Korga YMcrnoBoe 3HaYeHWE 3aMEHEHO NMPOYEPKOM B rpadhe Tabnmubl, 3T0 03HAYAET, YTO UCNOMb30BaHUE 3TOMO 3HaYeHusl He TpeGyeTcsl.
MpumedaHue 4 — MuHMManbHble 3Ha4YeHUs1 3a3opa B AaHHOW Tabnuue npuMeHMMbl B Bo3gyxe Ha BbicoTe Ao 2000 M Hag ypoBHEM MOpS.

1-86619 031 100
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FOCTIEC 61558-1—2012

Mpunoxenue E
(obazaTensHoe)

UcnbiTaHne packaneHHOW NPOBONOKOWU

WUcnebiTaHne packaneHHon npoeonokoi npoeogaT no IEC 60695-2-10 n IEC 60695-2-11.
Ina ueneli HacTosILLErO CTaHAAPTa NPUMEHSIIOT Cneaylowme pasaernsl CO CChITKON Ha COOTBETCTBYIOWME pasaenbl
1 nyHkTbl IEC 60695-2-11.

E.1 UcnbiTaTtenbHble TeMNepaTypbl

lpumensirom mpeboearus IEC 60695-2-11 (pasden 6 «McrnbimamenbHblie meMiepamypbl»), 3@ UCKITIOYEHUEM
mozo, Ymo memriepamypa xarna packaneHHol rpoeonoKu ycmaHasnusaemcs 6 27.3 Hacmoswezo cmaHdapma.

E.2 KonauuuoHupoBaHue

lNpumensiom mpeb6oeanus IEC 60695-2-11 (pasden 8 «KonOuyuoHuposaHuer), u mpebyemcs 8bIfONHEHUe
KOHOUUYUOHUPOBAHUS.

E.3 Nopsaaok npoBeaeHUsa UCNbITaHUN

lpumensiom mpebosanus IEC 60695-2-11 (pasden 10 «Ilopsadok nposedeHus ucneimanuli») co cnedyowum
dornonneruem k 10.1:

«[lo 803mMoXHOCMU Xaro packaneHHOU rPOBOJIOKU MpuKIadbi8alom K MIOCKUM 08ePXHOCMAM, a He 6 nasbl,
yOansemMble 3a2nywKku, y3kue yanybneHus unu ocmpble Kpasi».
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FOCTIEC 61558-1—2012

Mpunoxexue F
(obsaszaTenbHoe)

Tpe6oBaHUA K ynpaBnsieMbIM BPYUHYIO BbIKNIOYaTENsAM,
ABNAOWUMCA YacTAMU cGopku TpaHcdopmaTopoB

F.1 O6wme TpeGoBaHusA

McnbiTaHns BbIKIiOYaTenen, BCTPOEHHBIX B TPaHCthOpMaTOp unm NpUcoeanmHEHHbIX K Hemy, npoeoasaT no IEC 61058-1,
Kak yctaHoeneHo B F.2 unu F.3.
MexaHudeckue BbIKMIOHYaTENW, YNPABNAeMble BPYYHYIO, 4OMKHBI COOTBETCTBOBAaTL TpeboBanuam F.2 unu F.3.

F.2 BeiknioyaTtenu, ucnbiTbiBaeMble KaK OTAeNMbHbI€ KOMNOHEHTbI

BbikntoyaTenb, UCMbITEIBAEMbIA KaK OTAENBbHLIN KOMNOHEHT, AOMKEH COOTBETCTBOBATL TPEGOBAHMAM M UCMbITA-
Huam IEC 61058-1 co cnepylowum MsMeHeHnem:

- NyHKT 7.1.6.2: BbIKMoYaTenb AomkeH ObiTb NpurogeH AN akcnnyatauvMm nNpy onpeaeneHHoN CTeNeHn 3arpa3HeHus;

- NyHKT 7.1.9.3: BbIKMIOYATEND AOMKEH UMETL KaTeropuio D no TennocTonKOCTU U OTHECTOMKOCTW.

JononHnTeneHO XapakTepucTukn BbiknYaTenew, kak ycraHoeneHo B IEC 61058-1, gormkHbel cOOTBETCTBOBATL
YHKUMM BbiKNioYaTenen B HOpManbHbIX YCNOBUAX 3KCRSlyaTaummn COrNacHo:

a) pasgeny 6 — HOMMHAanbHLIM MapamMeTpam BbIKNIOYaTenew;

b) knaccucukaumm BeiKOYaTeENS:

- no nyHkTy 7.1.1 — pop Toka nNuTanus;

- NYHKTY 7.1.2 — TUN Harpy3k1, ynpaensaeMon BeIKNioHaTenem;

- NyHKTY 7.1.3 — Temneparypa okpy>Katowero Bo3ayxa.

Ecnu BeiknoYaTens BKIIOYAET UNW OTKNIOYAET NMUTaHWE Ha LWTENCENbHON(bIX) po3eTke(ax) BO BTOPUYHON uenu,
cregyeT y4uTbiBaTb HOMUHAMBHBIN BTOPUHHBIA TOK 1 HOMUHAMbBHBIA MMKOBLIN YAAPHbLIW TOK WTENcenbHOW(bIX) po3eT-
Kn(ok) no Tabnuue F.1, kak ykasaHo B F.3.2.

Coomeemecmeue rposepsam OCMOMPOM U U3MepeHusMu 6 coomseemcemeuu ¢ 1EC 61058-1.

F.3 Biknovarenu, UCNbITbIBaeMble Kak 4acTb TpaHccopmaTopa

BblkntovaTtenb, NCNbITaHHbIN KakK YacTb TpaHcdopmaTopa, Npu HOPManbHbIX YCNOBUAX 3KCMNyaTauum, AOMKeH
cooTBeTCcTBOBaTh TpebosaHuam F.3.1—F.3.3.

F.3.1 Bbikniovatenb JorkeH BblgepkueBaTb 6€3 Ype3MepHOro M3Hoca WIM ApYrmx HeraTMBHbIX SIBNEHWU 3nNeKTpu-
Yyeckue, TeNnoOBble U MEXaHW4eckne Harpysku, MMelLme MecTo Npu HOPMarnbHOW 3KCMnyaTtaumm, U AOMKeH UMeTb
MeXaHu3Mm, cooTBeTCTBYIOWMIA TpeboBanuam IEC 61058-1 (nogpaspen 13.3) ansi Boikniovartenem.

Coomeemcmeue nposepsiom no IEC 610568-1 (nodpasden 13.1) u cnedyiowum ucrsimaHuemM Ha U3HOCOCMOU-
Kocme.

Bsixknrouamens nodespearom 10000 yuknam cpabameigaHusi 6 rocnedosamernibHOCMU, coomaememesyiowjel
IEC 61058-1 (myHkm 17.1.2), 3a UCKIIOYEHUEM UCTbIMaHus fpu MOBbILUGHHOM HalpsKeHUU U y8erlu4eHHOU CKopocmu,
ykasaHHoU 8 IEC 61058-1 (nyHxkm 17.2.4), npu anekmpuyecKux u meriiosbix yCriosusix, coomeaemcmayiouwux 3adaH-
HbIM HOPMarnbHLIM YCII08UAM aKCri/Tyamauyuu.

UcnsimaHue npogodam Ha mpex obpa3yax, omkasbl He OOryCcKarmcs.

F.3.2 Ecnun BbiknoyaTens BKIIOYAET UMM OTKNIOHAET NUTaHue Ha LTencenbHON(bIX) po3eTke(ax) BO BTOPUYHON
Lienu, NCrbiTaHNe Ha U3HOCOCTOMKOCTb NPOBOZAT C AOMONHUTENbHOW HArpy3kOoW, MOAKNIOHEHHON K LUTENCENbHbIM Po-
3eTkam, npeacTaensower coboi cxemy, nokasaHHyto B IEC 61058-1 (pucyHok 9 ¢ yueTtoMm pucyHka 10).

HomuHanbHbI Tok I AONONHMTENBHOW Harpy3kn AOMKEH COOTBETCTBOBATb MapKUPOBKE WTencenbHOW(bIX) po-
3eTkn(ok) (cMm. 8.1, nepeqncrierve d). 3HaqeHWs1 NMKOBOTO YAAPHOIO TOKa AOMONHUTENBHOW Harpy3k ykasaHbl B Tabnmue F.1.

TabnwuyaF1— 3Ha4yeHusi NMKOBOrO YAAPHOTO TOKa AONONHUTENBHOW Harpy3ku

HomuHaneHbeI Tok I wtencensHOW(bIX) po3eTku(ok), A MukosbIt yaapHbIN TOK, A
1<0,5 20
0,5<7<1,0 50
1>1,0 100

Ecnn wrencenbHasn(ble) po3etka(M) MapkMpoBaHa(bl) 3Ha4YeHMEM Toka, TO 9TO 3Ha4YeHue BbIGUPalOT B KayecTBe
HOMWHaNBHOrO Toka I WTencenbHON(bIX) PO3eTKU(OK).

Ecnn wrtencenbHasn(ble) po3eTka(K) MapkmpoBaHa(bl) 3Ha4EeHNEM MOLLHOCTW, TO HOMWUHaMNbHBLIA TOK LUTENcenb-
HOWM pO3EeTKN BbIUUCIISIOT, UCXOAS U3 3TOMO(MX) 3HaYeHUsA(i ) MOLLHOCTW.
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Mocne ucnbiTaHuA BbIKNIOYATENDb HE AOMKEH MMETb MOBPEXAEHUI, HapyLlalowmux TpeboBaHnsl HAaCTOSALLEro CTaH-
Aapta. B vactHoOCTH, HEe AOMKHO BblTb NOBpPEXAEHUS 0BOMNMOYKMU, YMEHBLLEHWNSI 3a30POB W NYTEW yTeuku, ocriabneHns
ANEKTPUHECKUX COEANHEHUN C MEXAHUYECKMM KpenneHnem.

Coomeemcmeue nposepsiiom OCMOMPOM U UCbIMaHusIMU, ycmaHoeneHHbiMu 6 F.3.3 u F.3.4 8 npusedeHHOl
nocnedosamenbHOCMU.

F.3.3 Bobikniovatens AomkeH 6biTb CKOHCTPYMPOBaH Tak, UToObl NpU HOPMAanbHOW 3KCMnyaTauMm He BO3HWKAIo
ype3mepHbIX NpeBbIWeHN TemnepaTypel. [puMeHsemble maTepuansl 4oMkHbl 6biTb Takumm, 4ToGLl paboTocnocob-
HOCTb BBIKIIOYATENS He Hapywanack Npy HOPMarbHOW SKCNMyaTaumm B YCNOBUSIX, BO3HUKAIOWMX B U3genun. B vactHo-
CTH, Marepmarn M KOHCTPYKUMSI KOHTAKTOB M BLIBOAOB AOKHbI BbiTh TakMmm, 4To6bl (hyHKUMOHUPOBaHWE U paboToCHMo-
COBHOCTb BBIKIIOUATENSI HE 3aBMCENW OT OKWCINEHWS UNWU M3HOCa.

Coomsemcmeaue npogepsaom 8 [OfOXeHUU «Bkn.» 8 HOpmanbHbIX  yCHOBUAX  3KCrlyamauyuu CO2/1acHo
IEC 61058-1 [nyHkm 16.2.2, nepequcneHus d), i) u m)] ¢ y4emom HOMUHaIbHO20 MOKa WmercernsHol(bIx) po3emKu(oK)
IpuU UX Hanu4uu, 8Ko4as nuxkossill ydapHsil mok no pasdeny F.3.

F.3.4 Bbikntowatenb gomkeH obnagarte AOCTATOMHON SNEKTPUYECKOW MPOYHOCTBIC M3onsiumu.

Coomeemcmeue nposepsiom Cnedyowumu UcrbimaHuamu.

Boikmodamerib QorxeH 8bi0epxame UCTbIMaHUe Ha S/I6KMPUYECKY0 MPOYHOCMb U30MAUUU, Kak yKkasaHo 6 18.3,
bes npedeapumeribHoll 8naxHoli obpabomxu; ucrnbimamensHoe HanpskeHue roHwxarom 0o 75 % coomeememeyio-
W20 ucrsimamernbHO20 HarnpsKeHus, yka3aHHo2o 8 OaHHOM ryHKme, HO He meHee 500 B cpelHez0 ksadpamuyecKo-
20 3HadeHus (700 B ruko8o20 3Ha4eHUsl).

HcnsimamerbHoe HarpsixeHue npuknadsi8arom 8 MofoXeHuU «Bkn.» mex0y yacmsmu, Haxodssujumucsi noé
OMacHbIM HanpsHKeHueM, U 00CMYMHbIMU MOKOMPO8OSAWUMU YacmsiMU, a maKke Mex0y roncamu MHO20MOTHOCHO-
20 8biKmo4Yameris.

UcnsimamersHoe HanpsxeHue npuknadsieaom 8 rosfoxeHuu «Bbikn.» Kk kaXxO0oMy KOHMAakmHOMY MpOMeXym-
Ky. Bo 8pems ucribimaHus pe3ucmops! U KOHOeHCamopbl, 8KIHOHYEHHBIS NapanienbHO C KOHMAaKMHbLIM [POMEXYMKOM,
mMo2ym Obimb OMKITOYEHb!.
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MpunoxeHue G
(obsasaTenbHoe)

UcnbiTaHMe HA TPEKUHFOCTOMKOCTb

G.1 O6bwme TpeboBaHUuA

WcnbiTaHne TpaHchopMaTopoB Ha TPEKMHIOCTOMKOCTb NpoBogdaT B cooteBercTBum ¢ IEC 60112 cnegytowmm
obpasom:

Ans uenen HacTOsILEro CTaHdapTa martepuarsl pa3gensioTcss HA TPY rPyNnbl N0 3HAYEHUAM WX CPABHUTENBHOIO
uHaekca TpekuHroctorkoctn (CUT):

matepuansl rpynnei | 600 < CAT;
matepuansl rpynnesi Il 400 < CUT < 600;
matepuanel rpynnsi llla 175 < CUT < 400.

PasdeneHue gpynn mamepuanog onpedensiom UCMbIMaHUeM Ha cpasHuUmMensHbllli UHOEKC MPeKUuH20CcmoUKoc-
mu, nposodumbim 1o IEC 60112,

Ucneimanue npogodam Ha mpex omdernbHbix 0bpasyax unu Ha mpex 4acmsx, 8bipe3aHHbiX U3 coomesemcmey-
wwezo anemeHma. lleped Hayanom kaxd020 ucribimaHus Heobxolumo cnedume 3a mem, ymobbl anekmpoldbl bbinu
qUCMbIMU, NPasuilbHOU hopMbl u Bbiniu pasuibHO ycmaHoeneHbl. B criyyae CoOMHeHuUs1 ucrbimaHue rnpu Heobxooumo-
cmu rnoemopsilom Ha HoeoMm obpasue.

[na coomeemcmeusi mpebosaHusM Hacmosuweeo cmandapma fMpuMeHsiom credyruue USMEHeHUsI €O CCblif-
Kamu Ha coomeemcmayiowjue rnyHkmel u pasdenst IEC 60112

G.2 UcnbiTyembin obpa3sen

lpumensiom mpebosarnus IEC 60112 (pazden 5 «Ucnbimyembili 06pasey»), 3a UCKITIOYEHUEM 4emeepmozo
absauya, KOmopbili He MPUMEHSIOM.

G_3 Annapartypa aAns ucnbIiTaHUM1

lpumensiiom mpeboeanus IEC 60112 (pasden 7 «Annapamypa 059 ucribimaHuli»), 3a UCKITIOYeHUeM moeao, 4mo
ucrisimameribHbili pacmeop B, nipusedeHHsill @ 7.3, He npumMeHsIom.

G.4 OnpegeneHune KOHTPONbHOIO UHAEKCA TPEKUHFOCTOUKOCTH

He npumensiom mpebosanus [EC 60112 (pasfen 10 «OnpedeneHue KOHMPOIbLHO20 UHOEKCa MPEeKUH20cmoli-
Kocmuy).
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MpunoxeHue H
(o6a3aTensHoOe)

3neKTp0H Hble uenu

Ins TpaHcdopMaToOpPOB, CoaepXKaLLMX INEKTPOHHbIe Lienu, NPUMEHSIIOT crieaytowme TpeboBaHusi, AOMONMHsSIOWmNe
pasgensl 5, 15, 26.

H.1 O6wwune ycnoBusa ncneiTaHuin (gononHeHune K pasgeny 5)

H.1.1 Bce pasgensl Yact 1 n BCeX CTaHOAAPTOB YacTh 2 HA KOHKPETHbIE TpaHcopMaTopbl, NOABEPIHYThIE U3Me-
HEHWUIO B HACTOSILLEM MPUINOXEHWU, KacaroTCsl 3NEKTPOHHbIX Lienen.

H.1.2 Cnepnyet nsberatb HaKOMNEHUsl HaMNPSKEHUs1 KaK pesynbrata Criefytolero ogHoro 3a Apyrum UChbITaHWN.
MoxxeT BO3HWKHYTb HEOOXOAMMOCTE B 3aMeHe KOMMOHEHTOB UMM MCMOMNb30BaHUM AOMOMHUTENbHBIX 00pa3LoB.

MprvnmMmedaHwue— lpu oueHke Leneiln HEOOBXOAUMO CTPEMMUTBCH K MUHUMM3ALMKW YWcCria AOMNONMHUTENBHbIX
o6pasuos.

H.2 KopoTkoe 3ambikaHue U 3aWwMTa OT Neperpy3ku (aononHeHue K pasgeny 15)

H.2.1 OnekTpoHHBLIe Lenu JOMKHbI ObiTb Tak CNPOEKTUPOBaHbI U TakK UCMONB30BATLCH, YTODLI B Criyvae NoBpex-
AeHust TpaHcdopmaTop He CTarn OnacHbIM C TOYKM 3PEHUS MOPAKEHUSI INEKTPUHECKMM TOKOM, BO3rOpaHUsl UK Hernpa-
BUIbHOTO cpabaTbiBaHus.

Coomeemcecmeaue posepsaom OUSHKOU ycriosull HeucripasHocmu, ykasaHHbix @ H.2.3, dna ecex yenet unu ux
yacmell, KpOMe COOMBemCcmeayIouUX YCnosusM, yKka3aHHeiM 6 H.2.2.

Ecnu 6esoniacHocms mpaHncghopmamopa 80 8Cex yCrosusix HeucrnpasHocmu 3asucum om Oelicmeusi rnaskol
ecmasku, npoeodam ucreimaxue no H.2.4.

Bo epems u nocne kax0020 ucnsimaHusi memnepamypa He OO/mKHa npessiCuUmbe 3HaYeHull, yKasaHHeIX 6 mabnu-
ue 3, a mpancgopmamop O0/mKeH COOMBEMCMBO8aMb KPUMEPUSM, YCmaHo8neHHbiM 6 15.1.

Ecnv npoBogHUK NeYaTHOW NnaTbl CTAHOBUTCS PA3OMKHYTbIM, TPAHCOPMATOP CHUTAIOT BbIAEPXKABLIMM UCMbITA-
HVe Npu cobniodeHnn BCexX WeCTU crneaytowmx yCrnoBuiA:

- NevaTtHas nnara cooTBeTCTByeT TpeboBaHusam FV1;

- NPepBaHHble MNPOBOAHUKU HE OTCNoMNMCch Boree Yem Ha 2 MM € KaXaoW CTOPOHbI;

- paspbiB NpoM3oLlen B MaroMOLLHOM Lienu, Kak onucaHo B H.2.2, n HanpsikeHne B MecTe paspbiBa He AOMKHO
npeebiwatk 50 B;

- TpaHcdopMmaTop COOTBETCTBYET TpebOBaHUAM HACTOALWEro nojapaszena npyv WyHTMPOBaHUM O0GOpPBaHHbLIX NPO-
BOAHWKOB;

- HW O4VH W3 APYrUX NPOBOAHUKOB He ocrnabuncs Ha anvHe Gonee 5 mm;

- noboe oTcnoeHne unu ocrnabneHne NPOBOAHMKA He YMEHbLUAET MyTel YTeYKU U 3a30POB MEXAY 4acTAMM,
HaxXoAAWMMUCA NOA ONACHLIM HaNPSXXeHUeM, U AOCTYNHLIMUA YaCTAMM HUXE 3HAYEHUI, YKa3aHHbIX B pasgene 26.

MpumevaHune 1 — Ecnu HeT HEOBXOAUMOCTU B 3aMEHE KOMIMOHEHTOB MOCINEe Kakoro-nubo ua ucnbiTaHwui,
UCMbITAHNE Ha 3NEKTPUYECKYI0 NPOYHOCTL No 18.3 NpoBOAAT TONBKO MOCMNe NnocrnegHero UCMbITaHusl B 3NeKTPOHHOM
uenu.

MpumevaHune 2 — B obwem cnyyae npoeepka TpaHcdopmaTopa U ero NPUHUUNUANbHOW CXeMbl NO3BONSIET
06HapyXunTb YCNOBUA HEUCMPABHOCTM, KOTOpLIE CrieAyeT MMUTUPOBATb, YTOOLI NPU UCMLITAHUM MOXHO ObINO orpaHu-
YATLCA TEMM CNy4HasMK, KOTOpble, BO3MOXHO, NpUBeAYyT K HeGnaronpusiTHOMy pesyrnbrary.

H.2.2 Ycnoeus HencnpaBHOCTH, NpuBegeHHbIe B nepeuncnenusix a)—f) H.2.3, HenpumeHuMbl K Uensim unu mx
Y4acTAM, B KOTOPbIX BbIMNONHAIOTCS OQHOBPEMEHHO CrieflylolLue YCIOBUSI:

- 3NEKTPOHHAA Uenb SBMSIETCH MarnoMOLLHON LIenbio, KaK ONMucaHoO HUXE;

- 3awmTa OT NOPaXeHUsl AMNEKTPUYECKUM TOKOM, OMACHOCTb BO3ropaHusi, MEXaHU4Yeckue OnacHOCTU WUIM Hernpa-
BunbHoe cpabaTtbiBaHne B ApyrMx YacTsix TpaHctopmaTopa He 3aBUCAT OT NPaBUIBHOTO (hYHKUMOHMPOBAHUS NEeKTPOH-
HOM Lenu.

ManomouwHas uenb onpepensieTcs cnegyiowmm obpasom (npumep npueBeaeH Ha pucyHke H.1):

Tpanchopmamop pabomaem rpu HOMUHATLHOM HafPSKEHUU C [TEPEeMEHHbLIM PEe3UCMOPOM, YCMaHOBIIEHHbIM
Ha MaKcuMmasnsHoOe COMPOMUGINIeHUE, SKITIOHEHHbIM MEeXO0y uccrnedyemoli mo4kolU u fpomueonoNoOXHbIM MOMMIOCOM UC-
MOYHUKa NMUMAaxus 3N1eKMpPOoHHOU yenu.

Bamem conpomuenerue ymeHbwaom 00 mex riop, roka MOWHOCME Ha pesucmope He JocmuzHem makcumarb-
HO20 3HadveHus. JTiobas mouka, bnwxaliwas K UCMOYHUKY MUMaHusi, 8 Komopol Ha OaHHOM pe3ucmope 0 ucmeveHuu
5 ¢ epIdensemca MakcumaneHasi MOLWHOCMb, He ripesbiiuaiowasd 15 Bm, cyumaemcs manomowiHoli moykol. Yacme
yenu, komopas bonee ydaneHa om UCMOYHUKA MUMAHUS, YeM MarlOMOWHAs MOoYKa, CYUMalom ManoMOWHOU yerbio.

MpumedvaHnne 1 — N3mepeHnst NPOBOLAT TONBKO OTHOCUTENBHO OAHOIO MOMKOCA UCTOYHMKA NUTaHWUS, npea-
NOYTUTENBLHO TOrO, Y KOTOPOr0 HAMMEHBLLUEE YUCIIO MATIOMOLLHBIX TOYEK.
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lpu onpedeneHuu ManoOMOWHBIX MOYEK PEKOMEHOYemcs HayUHamb C MOYEK, PACIIONOXeHHbIX Brwke K ucmoy-
HUKY MUMaxusi.

MpumeyaHune 2 — MoWHOCTb, BoIAENSIEMAs HA NEPEMEHHOM PE3NUCTOPE, M3MEPSETCH BAaTTMETPOM.

H.2.3 Paccmatpuealot cnegyiowme ycrioBusi HEBMCNPABHOCTU U NPU HEOBX0AUMOCTM BBOAST MX Mo odepeaun. MNpu
3TOM OLEHUBAIOT NOCNEeACTBUS HEMCNPABHOCTU.

a) KopoTkoe 3ambikaHne NyTel yTeuku 1 3a30pOB MeXay YacTAMU, HAXOAALWMMUCS NOA HANPsHKeHUeM, PasHoN
MONSAPHOCTU, €CNKN 3TN PacCTOAHWS MEHbLUE YKa3aHHbIX B pasgene 26.

b) O6pbiB BEIBOAA NOGOr0 KOMMOHEHTA.

c) KopoTkoe 3ambikaHne koHOeHCATOpOB, kpome cooTBeTcTByOwmMX IEC 60384-14.

d) KopoTkoe 3amblkaHne No6bIX ABYX BLIBOAOB 3NEKTPOHHOMO KOMMNOHEHTA, KpOME MHTerparbHbiX cxem. [laHHoe
YCMNOBME HEUCNPABHOCTU HE NPUMEHSIIOT MeXAy ABYMS LUEnsMW onTonapbl.

€) O6pbIB UNK KOPOTKOE 3aMblKaHME BHYTPU UHTErpanbHOW CXembl. B 3TOM cny4ae BO3MOXHbIE OMacHble CUTya-
Lummn B TpaHcdopmaTope OUEHMBAIOTCS Arlsl NPOBEPKN TOro, YTO 6e30NacHOCTbL He 3aBUCUT OT NPaBUIBLHOIO DYHKLMOHN-
pOBaHUA TaKOro KOMMOHEHTA.

Bce BO3MOXHblE BbIXOAHBIE CUIHANbI MHTErPanbHOW CXEeMbl paccMaTpUBaloT NO KOHEYHOMY pesynbraTy. Ecnu
O4EBUAHO, YTO BO3HUKHOBEHWE OMpeAerieHHONo BbIXOAHOTO CUrHana ManoBeposiTHO, TOrAa COOTBETCTBYIOLLYIO HEUCTPAB-
HOCTb HE pacCMaTpUBaloT.

NMpumevanune 1 — MukponpoLeccopbl UCNLITHIBAIOT KaK UHTENPasnbHblE CXeMbI.
Mpumevanne 2 — MMNonynpoBOAHUKOBLIE KOMNOHEHTHI, TaKWE KaK TUPUCTOPbI U CUMUCTOPbI, UCTILITHIBAIOT B
YCNOBUAX HencnpasHocTew b) un d).

f) Kpome TOro, kaxaylo ManoMoLLHYIO LieMb 3aKopaqyuBaloT NpUCcCoeaNHEHNEM MaroMOLLHOW TOYKM K MOMIOCY UC-
TOYHUKA NUTAHUA, OT KOTOPOro NpoBOAUIIUCHE U3MEPEHUS.

lpu umumayuu ycrosuli HeucripagHocMu mpaHcghopMamop numarom nobsiM NMepeuYHbIM HarnpsKeHueM Mu-
manusa om 0,94 90 1,06 HOMUHaNIEHO20 HaNPsSPKEHUST NUMaHUusl.

Mpu umumayuu moboli HeucripasHocmu ucrbimadue npodomkaom 00 0OCMUXeHUS YCMaHOBUBWUXCS CO-
cmosHud.

B kaxdom cniyyae ucrnbimaHue 3akaH4ugaiom, ecnu npoucxodum OMKMOYeHUe numaHus mpaHcghopmamopa.

Ecnu mpancgpopmamop colepxum 3MeKMPOHHYIO Uenb, Komopas eapaHmupyem coomeemcmeue pasde-
ny 15, coomeemcemayiowjee ucrnbimaHue rnosmopsiom ¢ umumauueli eOUHUYHOU HeucrpasHoCMU, yYKa3aHHOU 6 8bie-
npuBelGeHHbIX NMEpPeyUCIeHUsIX a)—e).

Ycnosue HeucripasHoCmU ) NPUMEHSIOM K 2epMemu3upO8aHHbIM U aHaNO2UYHbIM KOMITOHEHMAaM, eCiu HeMb3s
nposecmu oueHKy uenu Opyaumu memodamu.

Pesucmope! ¢ nionoxumerbHbiM memiepamypHbiM KosghcuyuerHmom cornpomuenerHus (PTC) u peaucmopsi ¢
ompuyamernsHeiM memiepamypHeiM koahguyueHmom (NTC) He 3ambIKalom HakopoOmKO, eCriu UX MPUMEHSIIom o
mexHu4eckol OokymMeHmauuu.

H.2.4 Ecnn B KakomM-nnbo M3 yCrnoBUI HEUCNPABHOCTH, yka3aHHbIX B H.2.3, 6e3onacHocTe TpaHcthopmaTopa 3aeu-
cuT oT cpabaTbiBaHWA NNABKOW BCTABKW, UCTbITaHWE MOBTOPSIOT, HO MIABKYK BCTABKY 3aMEHSIIOT amnepMeTpom.

Mpv onpegeneHuy 3Ha4YeHUA TOKA B CryYae COMHEHUs ClieflyeT yuuTblBaTb MakcMMaribHOe COMpPOTUBIIEHUE MNae-
KOV BCTaBKM.

Lnsa muHuamiopHbIX rnaskux ecmasoK, coomsememsyrowux IEC 60127-3, npumersiom cnedyrowee.

Ecnu usmepenrHbIli mok He npessiwaem 2,1 HOMUHaNsLHO20 MoKa r11askoll acmasku, uerns He cdumaemcs 0oc-
mamoyYHO 3awuLeHHOU, ucrneimaHue nposodsm ¢ nnaskol ecmaskoli, 3aMKHymol HakopOmKo.

Ecnu mok cocmaensem He mMeHee 2,75 HOMUHaNLHO20 MOKa rnaskoll 8cmasku, uers c4umaemcs 0ocmamoyHo
3awjuwyeHHol.

Ecnu uamepeHHsIl mok npeesiwaem 2,1 HoOMUHaNbHO20 MOKa riaskoll 8Cmaeku, HO He rpessiwaem 2,75 HoMu-
HanbHO20 MOKa, MnaeKkas 8cmaeska 3aMbIKaemcs HaKOPOMKO, U UcrbimaHue rposodsam:

- Ona nnaskux eacmasok Beicmpozo Gelicmeus 8 meyeHue onpedenieHHO20 rnepuoda unu 8 meyeHue 30 MUH, 8
3a8UCUMOCMU OM MO20, 4YMO MEHbLWE;

- Ons nnaskux ecmaeok ¢ 3adepxkoli cpabameigaHussi 8 meyeHue orpedeneHHo20 repuoda unu 8 meveHue
2 MUH, 8 3a8UCUMOCMU OM MO20, YMO MEHbLUE.

MpumedyaHnwne— [poBepka Toro, 4YTO NnaBkas BCTaBKa AENCTBMTENbHO AENCTBYET B Ka4yecTee 3aUTHOro
YCTPONCTBA, OCHOBAHA HA 3aALUMTHBIX XapaKTEPUCTMKAX NINABKOW BCTaBkW, ykasaHHbIX B IEC 60127-3, B KOTOpOM Takke
npuBoaMTCA Heobxoaumasi MHOpMaUUs ANsl pacHeTa MakCMManbHOrO COMPOTUBMEHWS MNaBKOW BCTaBKM.

Ans nnaskux npedoxpaHumenel, omnuyHbix om coomgemcemsyiowux IEC 60127-3, ucneimaHue nposodsm,
Kak ykasaHo 8 15.3.2—15.3.5.

H.3 MyTu yTeuku, 3a3opbl U paccTosHMA Yepe3 usonauuto (aononHeHue K pasgeny 26)

H.3.1 [Ins 4acTtei, HaxXOQAWMXCA NOA HANPAXEHWEM, PA3HOW MONAPHOCTH, pasdeneHHbIX TONbKO OCHOBHOW
n3onsuuein, JonyckaloTCs 3Ha4YeHNA NYTen YTeUKku 1 3a30poB, MEHbLLKWE, YeM yKkasaHbl B pasgene 26, npy yCroBuu, 4To
TpeboBaHusi pasgena H.2 cobniogeHsl, ecnv nyTu yTeuKu U 3a30pbl MO ovepean 3amblKaloT HakopoTKoO.
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MyTn yTeuykn 1 3a3opbl BHYTPY ONTOMap He M3MEpSoT, ecny M30A5AUMA AOCTATOMHO HAAEXHO 3a1uTa W UCKII0HYEHO
Hannune BO3gyxa MexAy OTAe lbHbIMU CMoAMU MmaTtepuana.

Ecnn mcnonb3yeTcs NOKpbITME NeyaTHbIX NNart Aas 3awmTbl OT MUKPOOKPYXEHUA unvM Ans obecneyeHus OCHOB-
HO M30NAUMK, NPUMEHAT npunoxenve W. [onyckaeTcs NpuMMEHEeHMe MEHbLUIMX PpacCToAHWMi, kak TpebyeTcs B
IEC 60664-3 (pasgen 4, Tun 1 3awuThbl: 3HadyeHne P1; Tvn 2 3awuTbl: paccTOAHUS K U30MSLUK).

[N umMknuyecknx UcnbiTaHWii repmMeTu3MpoBaHHbIX TpaHcopmaTopoB CM. 26.2.

H.3.2 Ona onTonap npoueaypa KOHAMUMOHMPOBaHUS MPOBOAUTCA Mpu TemnepaType Ha 50 °C Bbllle Makcumalib-
HO TemnepaTtypbl, U3MEPEHHON Ha NOBEPXHOCTU ONTOMapbl BO BPEMS UCNbiTaHWiA no pasgeny 14 wnu 15 npu atom
onTonapa pa6oTaeT B Hambosiee XeCTKUX YCNOBUSIX, CO34aBaeMbIX BO BPeMS [aHHbIX WUCMbITAHUNA.

D — Touka, Havbonee yganeHHas OT UCTOYHMKA MUTaHUS, B KOTOPOM Ha BHELUHEN Harpyske BblAenseTcs Makcu-
MasibHass MOLLHOCTb, npeBbiwatuas 15 Br.

A 1 B — TOukM, Hanbonee 61M3KME K MCTOYHWKY MUTAHUS, B KOTOPbIX HA BHELUHEN Harpyske BblAEeNSeTcs MakCu-
MasibHass MOLWHOCTb, He npesblwatowasa 15 Br. 310 U ecTb MasOMOLLHbIE TOYKW.

Toukn A n B pasgenbHO HakopoTKO COeAMHSIOT ¢ Toukoin C.

YcnoBusi HEMCNPABHOCTK, yKa3aHHble B H.2.3 [nepeuncnenuns a)—e)], NpPUMEHSOT nooyepeaHo K uenam Zv Z2, Z3,
76 nZ7.

PucyHok H.1 — lNpumep 31eKTPOHHOW Lenu ¢ MasOMOLWHbIMA Tovykamun (cm. H.2.2)
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MpunoxeHne |
(BakaHTHOE)

MpunoxeHne J
(o6s3aTenbHoOE)

CxemMa U3MepeHUs Toka NPUKOCHOBEHUA

(B3sito n3 IEC 60990, pucyHok 4).

VMcnonb3yeTca BOMIBTMETP CpefHero KeagpaTUYecKoro 3HayeHus co cnefyrolmmum TEXHUYECKMMU XapakTepucTu-
KaMmu:

norpewHocTb — <2 %;

BX0oAHOe conpoTtusnexHve — 0,1 MOw;

BXOZHas eMKocTb — < 200 n®;

avanasoH yactot — o1 15 'y go 1 Mlu.

PucyHok J.1 — Cxema u3MepeHuUs Toka NPUKOCHOBEHUSA
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MpunoxeHue K
(o6sa3aTensHoe)

M3onupoBaHHble NpoBoaa 06MOTOK ONA UCMOML30BaHUA B KayecTBe
MHOrOCNoMNHOW U30oNALUU

Hactosiee npunoxeHue ycraHaenveaeT TpeboBaHWs K NPOBOAY OBMOTKM, U3ONUPOBAHHOMY MONIMaMUAHON NNeH-
KOV MNW aHanorm4How M3onsaumuen, KOTopasi MOXET UCMONMb30BATLCH KaK OCHOBHAA, AONOMHUTENbHASA UM YCUNEHHAn
U20MALMM B HAMaTbIBAEMbIX YacTaX 6e3 AONONHUTENBHON MEXCIONHOM M30NALMN.

MpumeyaHne— Huke B kavecTBe MHMDOPMALUN NPUBEAEHDLI TUMOBbLIE 3HAYEHUA HEKOTOPbIX XapaKTepuCTHK
nonuMmmaa. CobniogeHne 3TUX 3HAYEHUA He ABNAOTCA 4acTbio TpebopaHmii HacToAwWero craHgapra.

- OnekTpuyeckasi NPOYHOCTb U3ONAUMMK . . . . . . . . 180 kB/mwm;

- OVBNEeKTPUYECKas MOCTOSAHHAA . . . . . . . . . . . . 3,5;

-TGHTEHC YINAMOTEPb - . « « « v v v v e v e e e e e a s 0,003 (Ha vactoTe 1 kl'u);

- COMPOTUBMEHNE M3OMALMN . . . . . . o o o o v o 105 MOw;

- MOBEPXHOCTHOE COMPOTUBMIEHME . . . . . . . . . . . 1016 Om (npu oTHocuTenbHON BnaxHocTn 50 %);
- COMPOTMBMNEHUE U3NOMY . . . « « « o« v v o o v e s 104 umknos.

K.1 KoHcTpykuusa npoBoaga

MpoBog 0BMOTKM JOMKEH UMETH HE MeHee ABYX CIoeB u3onauuu. Mpy cnmpanbHOW HAMOTKE NEHTbl CNOW HAMOT-
KV BBIMOIHSAIOT B MPOTUBONONOXHOM HanpaeneHwuu. [epekpbitue atux cnoeB A0MKHO ObiTb AOCTATOYHLIM AN rapaHTUM
ero NocTOSAHCTBA MPU U3FOTOBNEHUU OOMOTOYHOMN YacTu.

ATV cnow NeHTbl AOMKHEI BbiTb 3aKkpenneHbl Tak, YTO6bl BbiNo rapaHTUPOBAHO UCKMIOHEHNE NyTEN YTeuKn Mexay
CIosIMU.

K.2 UcnbiTaHuA Ha cooTBeTCTBUE

MpoBoa AoMKEH BbiaepxaTb criedyolme nAte uenbiranmn no K.2.1—K.2.5.

K.2.1 SnekTpu4eckas NpoYHOCTb

Wenbitanmne 13 no IEC 60851-5 npoBoasT ¢ NPOAOIIKUTENBHOCTLIO, Kak B 18.3, ¢ ucnbiTaTenbHbiM HanpshkeHnem
He MeHee COOTBETCTBYIOLLEro HanpskeHus no Tabnuue 8a HacToswero ctaHaapTa unu 3 kB ana aeyx cnoes u 5,5 kB ansa
Tpex Crnoes, B 3aBUCMMOCTU OT TOro, UTo Gonblue, B KaXaoM crydae.

K.2.2 CuenneHue u ruékoctb

MpoBogsT ucneitaHue 8 no IEC 60851-3 (nyHKT 5.1), 3a KOTOPbLIM CriedyeT UCTbITAHWE Ha 3NEKTPUHECKYo NpoY-
HocTb MO K.2.1 Npy HOMUHaNbHOW TeMnepaType OKPYXaKLlen cpebl.

K.2.3 TennoBoii yaap

MpoBogsT ncneitanue 9 no IEC 60851-6 (nyHkTbl 3.1.1 1 3.2), 3a KOTOPbIM CriegyeT UCNbITAHWE HA SNEKTPUHECKYIo
npo4yHocTb no K.2.1.

K.2.4 CoxpaHeHue aneKTp1M4eCcKOn NPpoHHOCTU Nocne uarnba

MpoeoaaT mcnbiTaHne 13 no IEC 60851-5 (nogpasgens! 4.1—4.5), 3a KOTOPbIM CNeayeT UCMbITaHWe Ha anekTpu-
YeCkylo npoyYHocTb no K.2.1.

K.2.5 CTOMKOCTb K UCTUPAHUIO

Wenbitanme 11 no IEC 60851-3 npoBogsiT, ecrnv npyMeHnmo.

K.3 KoHTponbHbIe UcnbITaHuA (NPOU3BOACTBEHHbIE)

Mpoeog gomkeH nogeepratbcs narotoButenem 100 %-HbIM UCMBITAHUAM Ha 3NEKTPUHECKYIO MPOYHOCTb B COOT-
BeTcTBMM ¢ |IEC 60851-5 npu ucnbiTatenbHOM HanpsbkeHWM He MeHee COOTBETCTBYIOLLEro HanpsbkeHust no tabnvue 8a
HacTosero ctaHgapTa unu 3 kB ansa aeyx cnoes 1 5,5 kB gnsa Tpex cnoes, B 3aBUCMMOCTH OT TOTO, 4TO BonbLUE, B KaXA0M
cnydae.
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Mpunoxenwve L
(obsa3zaTenbHoe)

KoHTponbHbie (NpoM3BoACTBeHHbIE) UCNbITAaHUA

UcnbiTanusl, ykazaHHble B HAcTOSILLEM MPUIOXEHUW, NpegHa3HadveHbl ANsa obHapyxeHWsa HexenaTenbHbIX OTKIo-
HEHUI B MaTepuane WM B NpoLecce W3roTOBMEHUsl, Kacalowmxcsl acnekTtoB 6e3onacHocTn. 3TW ucnbiTaHnAa He
HapywaroT kayecTBa M HafEeXHOCTU TpaHcdopmaTopa U JOMKHbI ObITb NPOBEAEHbI UFOTOBUTENEM HA KaXAOM TpaHc-
cdopmartope nocne ero usrotosneHust. lNpoBepka gonxHa nokasarb, YTO credyowme ucnbitTaHna nposoaatcsa Ha 100 %
M38enui COrnacHoO CUCTEME KavecTBa U3rOTOBUTENS.

3TN nUCNbITaHWA AOMKHbI NPOBOAUTLCS MPU TeMNepaType Ha NPOU3BOACTBEHHON NUHWUN.

MoryT BbINOMHATHCS1 AONOMHUTENBHBIE UCTIBITAHUSI, C TEM YTOObI rapaHTMpPOBaTh, YTO KaxXAbiN TpaHctdopmaTop
COOTBETCTBYET TeM 06pasLuam, KOTOpbie BblAepKanu UCTbITaHWUs, YCTAHOBMEHHbIE B HACTOALWEM cTaHAapTe, B 3aBUCUMO-
CTW OT OnbiTa N3rOTOBUTENS.

B npvHUMNE KOHTPOIbHbIE UCTLITAHUS MOTYT NPOBOAUTLCS B KOHUE Npoliecca m3rotoernenus. OgHako OHW MoryT
npoeoanTLCS Ha Bonee paHHen CTaguu NPU BO3MOXHOCTU NOATBEPXAEHUSA, YTO aTa npouedypa obecneumBaeT Takylo xe
cteneHb H6esonacHocTh.

L.1 UcnbiTaHnA Ha HeNPepPbLIBHOCTL 3aLWTHOrO 3a3eMIeHns

Insa TpaHcchopmaTopoB knacca | Mexay BLIBOAOM 3aLUMTHONO 3a3€MITEHUST U KaXXOOW AOCTYNMHOW TOKONPOBOAS-
LLeW YacTblo, KoTopasi B Liensix 6e3onacHOCTU AormkHa GbiTh 3a3eMIieHa, OT MCTOYHMKA C HaNPSDKEHWEM XOIOCTOro xoaa
He Goree 12 B nponyckaloT ToK Benu4MHol He menee 10 A.

Bo Bpemst 3TOro McnbiTaHUss Meay BbIBOAOM 3aLLMTHOIO 3a3eMIIeHUS U COOTBETCTBYIOLWEN OOCTYINHOW MeTarnnm-
YEeCKOW 4acTbio TOKOMPOBOASILLMX YaCTel He AOIPKHO ObiTb HUKAKOro NnpepbiBaHWsi COeUHEHUIA I 3aMETHOTO YMEHb-
LWEHUs ToKa.

L.2 MpoBepka BTOPUYHOIo HanpsXeHUs XONoCToro xoaa

BTopquoe HanpsXeHne XoNoCcToro xo4a AOomKHO COOTBETCTBOBATb yCTaHOBﬂeHHOﬁ Benu4inHe N yCTaHOBNEeHHO-
My N3roTOBUTENEM OTKIOHEHUIO U, KPOME TOro, He AOJHKHO MnpesbiwaTb MakCMMarbHOIO BTOPUYHOIO HanpaXxeHua
XOoJocToro xoaa, yctaHaBiMBaeMoro B COOTBETCTBYOWEM CTaHAapTe Yactn 2.

L.3 UcnbiTaHne Ha AaNeKTPUYeCcKyH NPOYHOCTb

McnbiTaHne NpoBOAsT B COOTBETCTBMM € Tabnuuei 8a no 18.3 npu Temnepatype Okpyxalwwero Bosayxa u 6e3
MCMbITAHWS Ha BO34ENCTBME MOBLILWEHHOW BnaxkHocTn no 17.2.

YCTaHOBMNEHHOE UCMbITATeNbHOE HaMpsPKeHWe NMpUKNagbiBaloT B TeveHue 1 c.

WcnbiTaHmsa NpoBOAAT Mexay:

a) YacTAMMW, HaXoAALMMMNCA NOA HanpsXXeHWeM, NepBUYHLIX Lienei U 4OCTYNHLIMM TOKONPOBOAALLMMU YaCTAMM
TpaHcopmaTopa;

b) nepBUYHLIMK M BTOPUYHBLIMMU LieNsMM.

Bo Bpems ucnbiTaHWs He AOMKHO BO3HMKaTb MEPEKPLITUIA U NpoGoeB.

JdononHuteneHsle UCNbITAHMA MOTYT NOTpeboBaThest AN TPaHCOPMATOPOB C BLICOKON CTENEHbIO U3OTSILIUN K
oTOenALWMX TPaHcthopmaTopoB ¢ pabounm HanpsixkeHuem cebiwe 1000 B.

L.4 MpoBepka yCTAaHOBKM 3aLLUTHbLIX YCTPOWCTB

HenpaeunbHas ycTaHOBKa 3alWMTHOMO YCTPOMCTBA NPU €ro Hanmuuy B TpaHcdopMaTope He AoMmkHa NPensiTCTBO-
BaTb ero pabore.
Coomeemcemaue npoaepsom OCMOMpPOM.

L.5 BusyanbHbin ocMoTp
BuayaneHbIi OCMOTP OOIDKEH NOATBEPAMTL Hanuyne BceX TpebyeMbiX U YMECTHbIX MAapPKUPOBOK.
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MpunoxeHne M
(cnpaBoyHOe)
MpumMmepbl KOHCTPYKUMN O6MOTOK TpaHcopmaTtopoB (cm. 19.1)

M.1 Kapkacbl katywek
M.1.1 Kapkacbl gnsi KOHLEHTPUYECKMX OOBMOTOK

Kapkac
LinnnHapuyeckuii OpanHapHbIi Bonee ogHoro C ONCTaHLUMOHHON
Kapkac Kapkaca NpoKnaaKoi
| AuctaHumMoHHasA

npoknaaxa (Hanpumep,
ueTbipe NPOKNAaKM)

Knacc | (Il) Knacc | (Il) Knacc Il Knacc | (Il)
M.1.2 Kapkacbl gna o6MOTOK, pacno/iOXeHHbIX PSA0M

Tpy6uatbliii OfnHapHbIi Bonee ogHoro

1— tpybka gng ,D,OI'IOI'IHVITeJ'IbHOVI N3ONALUMNM ykasakHholl TONYWHYE UAN He WeHee Tpex cnoes neHTH (ch. pasgen 26);
2 — hopuoBaHHAA yacTb TONUWHON, ykazaHHol N4 p,ononHMTeanoﬁ N30M1AUNN 8 pasjene 26.
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M.2 O6MOTKHK
M.2.1 be3 akpaHa

Knacc | () Knacc | ()
M.2.1 a) M.2.1 b)

r* — ofiHa fJeTanb 3aflaHHON TOMLWMUHbI UIN HE MeHee TPex CNOEB /IeHThl;

r** — ofHa AeTasb 3a4aHHON TOJIWMHBI NAC NUNKas M30NAUMOHHAA NeHTa WK M30MSALMOHHAA BCTaBKa, WM He
MeHee Tpex CNoeB MIeHTbl M/C, Hanpumep, AUNKas W30MALMOHHAA NleHTa UM He MeHee YeTblipex C/0eB ropupoBaH-
HOVi NEeHTBI;

3 — nocnepfHwii BUTOK 06MOTKM, yAepXnBaeMblil OT CMeLLeHUs, HanpyMep SIMNKON CBA3yoLWweli NeHTON unu ceasy-
IOLMM BELLECTBOM.

in
MepBrYyHaa wnm BTOpMYHas 0OMOTKa, MepBnYHas n BTOpMYHaAs 0OGMOTKM, 0BepHyTbie
o6epHyTasi M30/MSILUOHHBIM MaTeprasiom N30MAUNOHHBIM Matepuanom (HeT nyTei yTeuku)
Knacc | (1) Knacc | (ll)
M.2.1 c) M.2.1 d)

MpumeyvyaHne — [Ana KOHCTPYKUuMn knacca Il 0603HayYeHns npuBefeHbl B CKOOKax.
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M.2.2 C akpaHOM

Nlunkas neHta

W wwwH

3emnsa 3emns

Knacc | Knacc |

D6o3navyenns, mcnonsayewse s npunoxewnunn U gna xkowcTpykuuwuw knacca I
Cr— NyTb YTEUKU;

¢/— BO3AYLIHbI 3a30p;

b— ocHOBHas n3oNAUMS;

s — [0NONIHUTEIbHAA U30NAUuS;

r— yCu/ieHHas n1n ABOHAsA U3onauus;

P — nepBuyHasa 06MOTKa;

S — BTOpMYHas o6MoTKA.
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MpunoxeHne N
(cnpaBoy4HOE)
Mpumepbl TOYEK NMPUAIOXKEHUA UCNbITATENbHbIX HANPSXEHWNA

MpumeyaHune — Yucna B Kpyxkax 0603Ha4aloT COOTBETCTBYHOLLME MYyHKTbI Tabnmupl 8a. MoryT GbITb NCNO/L30-
BaHbl pyrne KOHCTPYKLUWN WA CXEMb.

Mpumep 1
TpaHchopmaTtop KOHCTPYKUMW knacca | TpaHchopmatop KOHCTPYyKUMM knacca |
C 3a3eM/IeHHbIM MeTa/1/IMYEeCKUM 3KpaHOM
a) CepaeyHrK, COeNHEHHDBIN C Kopnycom b) CepaeyHuk, He COeANHEHHBIA C KopnycoMm

Mpumep 3
KOHCTpyKumnsi TpaHchopmatopa knacca Il C META/I/INYECKON 060104KO
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MeTtarvindeckan

Mpumep 4
KOHCTpyKUMA TpaHcdopmaTopa kniacca Il C 060/104KoM 13 U30NALMOHHOTO Matepuania
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MpunoxeHune O
(npo6en)

MpunoxeHune P
(cnpaBoyHOE)

Mpumepbl TOYEK U3MEPEHUS MYyTeil yTeukn Toka 1 3a30poB

MpumeyaHune — Yvcna B Kpy>Kkax 0603HaYaAOT COOTBETCTBYIOLME MyHKTbI Tabnuy, 13, C.1 n D.1. MoryT 6bITb
MCMO/b30BaHbl ApYrMe CUCTEMbl KOHCTPYKLMM U CXEMbI.

a) CepfeyHuK, COeAVNHEHHbIA C KOpnycom b) CepaeyHnk, He COeAMHEHHbIA C Koprnycom

Mpumep 1

KoHCTpykums TpaHchopmaTtopa knacca |
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Mpumep 2

KOHCTpYKUMst TpaHchopmaTopa knacca | € 3a3eM/IEHHbIM META/IIMYECKUM 3KPaHOM

a) CepAeyHuK, CoeavHEHHbIA C kopnycom b) CepaeuHvK, He COeAMHEHHbI C kopnycom

Mpumep 3

KoHCTpyKUmst TpaHchopmaTopa knacca Il ¢ MET/UIMYECKON 060/104KOM
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Z L d MeTanimyeckas

¢honbra

Mpumep 4

KOHCTpyKUMA TpaHcopmaTopa knacca Il C 060/104KoM U3 U3OMALMOHHOTO Marepuasia
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MpunoxeHue Q
(cnpaBouHoe)

PacwudgpoBka kogoe IP ans cteneHen 3awuTobl

Monnyto nHudpopmaumio cm. B IEC 60529, n3 koToporo B3siTo cnegyrowee.

Q.1 Tunbl 3awWmTLI, OTHOCAWMECH K AaHHOW cucTeme Knaccudumkauum, cnegyrowme:

a) 3awmTa niogeit oT KOHTaKTa C YaCTAMU, HAXOAALMMUCA NOA HANPAXeHUeM, UK OT JOCTYNa K HAM, a Takke OT
KOHTaKTa C ABMXYLWMMUCS YacTAMUN (KPOME FMaakvux BPaLLAIOLMXCS BASIOB U T. N.) BHYTPU 0BONOYKM;

b) 3awuTa o6opyaosBaHus OT NoONagaHus BHELWHUX TBEPABLIX NPegMETOB.

Q.2 3awuTa 060pya0BaHUA BHYTPU 060N0Y4KMU OT BPEAHOIrO NPOHUKHOBEHUA BOAbI

O603HaveHne yka3aHHbIX CTEMNEHeN 3awmTbl COCTOUT U3 XapakTtepuctudeckux 6yke IP ¢ aBymsi nocneayowmmn
XapakTepucTuHeckumm umdpamm, 0603HavaloWMMM COOTBETCTBME YCNOBUAM, NPUBEAEHHBIM B Tabnuuax Q.1 u Q.2 coot-
BeTCTBeHHO. lMepeasn undpa 0603HaqaeT cTeneHb 3aWwmThl, YKa3aHHyI0 B BbILWENPUBEAEHHOM MepeuncrieHum a), BTopas
umncppa ob6o3HavaeT CTeneHb 3aWmThl, YKA3aHHYIO B BbILIENPUBEAEHHOM nepedncnennn b).

Ta6nwuuya Q.1 — Crenenn 3awmnTbl, 0603HAYUEHHBIE MEPBON XapaKTEPUCTUHECKON UNDPON

Mepsas CreneHb 3awWmnThl
Xapakrepuctu- KpaTkasa xapakrepuctuka npeqmeToB, KOTOpbIe
yeckan umudpa Kpatkoe onucanue He [OMXHbI NONAacTb BHYTPL O6ONOYKM
0 HeT 3awutbl bes cneunanbHOW 3awmThl
1 3alumiLeHo OT BHeWwHnX TBepabix | bonbluas noBepxHOCTb Tena, Hanpumep pyka (6e3 3awmTtbl OT
npeamMeToB [uaMeTpom CBblle | npegHamepeHHoOro aoctyna). Teepgble npegMetbl AMaMeTpoMm
50 mm cBbiwe 50 Mm
2 3awmweHo oT BHeWHMX TBepabiX | Manbubl unu aHanormyHbie npegmeTsl AnuHoKn He Gonee 80 MM.
npeaMeToB AMameTpoM CBbile | TBepdble NpeamMeTbl gUameTpom cBbiwe 12,5 mm
12,5 MM
3 3alumiLeHo OT BHeLWHUX TBepablX | MHCTpymeHT, npoBoda u T. N. AuamMeTpom Ui TONWWUHON CB. 2,5 MM.
npegMeToB AMaMeTpoM CBbiwe | TBepable NPeaMeTbl AuameTpom CBbille 2,5 Mm
2,5 Mm
4 BalumieHo oT BHelHUX TBepabix | lMpoBoga wunm neHtbl TonwwmHo cB. 1,0 mm. TBepable NpeamMeTsb!
npeagmMeToB AMamMeTpoM CBbiWwe | AuameTpom cebiwe 1,0 mm
1,0 Mm
5 Mbne3awmieHo MPOHUKHOBEHWE MbINWN UCKIMIOYEHO HE MOMHOCTBID, OOHAKO Mbirlb
He [JOMKHa MPOHVKaTb B KONMMYECTBEe, AOCTAaTOYHOM ANA Hapy-
WeHUs1 HopmanbHoW paboTel 0b6opyaoBaHMs
6 MeineHenpoHnuaemo Mbinb He NPoOHWKaeT BHYTPL 06ONOYKU
Tab6nuua Q.2 — Crenenn 3awmtel, 0603Ha4YaeMble BTOPOW XapakTepucTUHecKkon ungpon
Bropas CTeneHb 3aWnThl
XapakTepueTu- N B
yeckas Ludpa KpaTtkoe onucaHue XapakTepucTuka Buga 3awmtel, obecnevympaeMon o6onoukon
0 HeT 3awmThbl bes cneunanbHoOW 3almThI
1 3awmLeHo oT BepTukansHo naga- | BeptukanbHo nagawowme kannu He OOMKHbI OKasbliBaTb Bpesd-
IOWKMX Kanenbs Boabl HOro BO34EWCTBUSA
2 3awmLieHo oT BepTukansHo nNaga- | BeptukanbHo napawowme kannu He OOMKHbI OKasbliBaTb Bpesd-
IOWKMX Kanene Boabl, korga 060- [ HOro BO3AelcTBuMs, Koraa obonovka HakmoHeHa Ha Moboln yron
FI0MKa HaKNoHeHa Ha yron go 15° | go 15° oT HOpPManbHOro MOMNOXEeHUs
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OkonyaHue mabnuus! Q.2

Bropas
XapakTepueTu-
Yeckas undpa

CTeneHb 3aWunThl

Kpatkoe onucaxue

XapakTepucTuka Bufa 3awutel, obecnevnsaemori o60nouKkon

ANUTENbHOM NOrpyeHnm B BOAY

3 3awmweHo ot 0bpuI3rvBaHusa Bo- | Boaa, pasbpbiarmBaemas nog yrnom go 60° B nio6om Hanpasne-
non HUM, HE [OMKHA OKa3blBaTb BPEAHOrO BO3AENCTBUS.
Boaa, nagalowas B Buae 6puiar nog yrnom go 60° ot Beptukanm,
He [OMKHA 0Ka3biBaTb BPegHOro BO3QeUCTBUA
4 3awmweHo ot cnnowHoro o6pbi3- | Boga, nagaiowas B Buae 6pbiar Ha 06ono4ky B Nio6oM Hanpas-
rMBaHus NeHUn, He OOrXHA OKa3sbiBaTb BPeaQHOro BO3AENCTBUS
5 3awmieHo oT BoAsHbLIX CTPYWH Boaa, HanpaBnsiemas 6paHacnoiTtoM Ha 06omnouKy ¢ noboro
HanpaBreHusl, He JOIMKHA OKa3blBaTb BPEAHOro BO3OEWCTBUS
6 3awmweHo oT cuibHbIX BogsiHbiX | Boaga, HanpaBnsiemasi B BUA€ CUNbHbIX CTPYW, HE AOMXHA Mo-
CTpyM MacTb BHYTPb 060MOYKM B KONU4ECTBE, OKA3bIBAIOLEM BpeaHoe
BO3JeNCTBUNE
7 3awmweHo ot BosgencTens npu | JomkHO GbiTb UCKIIOYEHO MPOHUKHOBEHWE BOAbI BHYTPb 000-
BPEMEHHOM NOTPY>KEHUN B BOAY | JIOYKM B KONMMYECTBE, BbI3bIBAIOLEM BpeAHOE BO3AENCTBUE, NpK
€ro rnorpyXeHum Ha KOpoTKoe Bpems npu onpeaeneHHoMm Aae-
JNIEHUN U BPEMEHU
8 3awmweHo oT BosgencTeusa npu | ObopygoBaHue NpUrogHo Anst ANMTENbHOIO NOTPY>KEHNA B BOody

B YCINOBMSIX, YCTAHOBINEHHbIX M3roToBUTENem@)

a) OBbIMHO 3TO O3HAYaeT, 4To 0BopyAOBaHNE SBMAETCA repMeTUUHbIM. OgHAKO AN HEKOTOPLIX TMMOB 060pyao-
BaHWA 3TO MOXET 03HauaTh, YTO BOAA MOXET MonacTb BHYTPb, HO TaK, YTO 3TO HE BbI30OBET BPEeAHOrO BO3AEWNCTBUS.
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Mpunoxexue R
(cnpaBo4Hoe)

MosicHeHuA k npumeHeHuto IEC 60664-1 (nyHkT 4.1.1.2.1) (cMm. 26.2)

R.1 UcnbiTaHue n3onAaumumn Ha NPoo6oit UMNYNbLCHBLIM HANPAXeHUeM:

- thopma curHana — 1,2/50 mkc;

- TPU MMMyNbCa Kaxaow NonspHOCTK;

- MHTEpBan Mexgy MMnynscamu He meHee 1 c;

- UMMyNbCcHOE HanpsikeHve B cooTBeTcTBUM ¢ IEC 60664-1 (Tabnuua 5);

- HOMMHaIbHOE UMMYMbCHOE HanpsiXeHe B COOTBETCTBMM C pabovYuM HanpsKeHUeM W KaTeropuen nepeHanps-
xeHust no IEC 60664-1 (tabnuua 1);

- 4Nl BBOWHOMW WUINW YCUIEHHON U30MALMU JOMKHO NPUMEHSITLCS criegytollee 6ornee BbiCOKOe 3HaYeHne B COOT-
BeTcTBMM ¢ IEC 60664-1 (nognyHkT 2.1.1.2) (cm. nyHkT 3.1.5 IEC 60664-1). Korga 310 3HaYeHWe NpUMeHAeTCA, TO MMNYNb-
CHOe HanpspkeHne MoxeT ObiTb HangeHo B IEC 60664-1 (tabnmua 5).

R.2 Mpumep
Pa6ovee HanpsxeHue: 300 B (cpegHee kBagpatudeckoe 3HadveHue), kateropwmsi ll;

——> cornacHo Tabnuuye 1: 4000 B (HOMWHANBHOE UMITYILCHOE HAaMPsKeHUe);
C—> ABOWHaA U3onAuMA > 6000 B (cnepytollee Bbicllee 3Ha4YeHWe cornacHo 2.1.1.2 HOMMHaNbHOTO

UMMYBCHOMO 3HAYeHUs);
> comacHo Tabnuue 5 (6000 B) = 7,3 kB (MMMynbCHOE UCMbITATENLHOE HaMPsKeHNe).

Tab6nwuuaR.1— MmnynbcHoe ncnbiTatensHoe HanpshkeHne B cooTeeTcTBUM ¢ IEC 60664-1 (nyHkT 4.1.1.2.1)

Kateropua nepenanpsxenus Il KaTeropusa nepenanpaxenns Il

PaGouee
HanpsixeHue, B OBonHaa vnm OBoWHaa unu
(nepemeHHoro Toka) ycuneHHas OcHoBHas yenneHHas OcHoBHas
nsonsAumsa, B usonaums, B naonauma, B nonaums, B
(nepemeHHoOro Toka) (nepemeHHoro Toka) (nepemeHHoré TOKA) (nepemenHoro Toka)

50 1750 910 910 550

100 2990 1750 1750 910

150 4800 2950 2950 1750

300 7300 4800 4800 2950

600 9800 7300 7300 4800

1000 14800 9800 9800 7300

3HavYeHNA UCNbITAaTENBHOIO HanpsiXXeHus ans NPOMEXYTO4HbIX 3Ha4YeHU’ pabo4ero HampsHKeHUA Haxo4AaAT C no-

MOLLbIO MHTEPMOMNSIUMKN 3Ha4YeHUI, NpuBegeHHbIX B Tabnuue R.1.

Mpumep:

230 B (nepemeHHOro Toka)

6130 B

3940 B

3940 B

2390 B

MpumeyvaHune—Onpegenenuss kateropui nepeHanpshkeHnit aaHol B IEC 60664-1 [nepeqncnenve f) nyHk-

Ta2.2.21].

TpancdopmaTopbl 06WEr0 HAa3HAUEHUA OTHOCAT K KaTeropuun nepeHanpsbkeHus .
TpancdopmaTopbl, NpUMeHsieMble B ObITOBbIX Npubopax, OTHOCAT K kaTeropuu nepeHanpsxenuns 1.
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MpunoxeHue S
(BakaHTHO®)

MpunoxeHne T
(BakaHTHO®)

MpunoxeHue U
(cnpaBo4Hoe)

OononHuTenbHble TpeGoBaHUA K TpaHcopMaTopaM ¢ MapKUpPOBKOM £,

K TpaHcchopmaTopam ¢ MapkMpPOBKOW f,, MPeabsBnATCA Creaylowme JononHuTensHble TpeGoBaHns.

OcHoBaHHOE Ha OMbITHLIX A@HHbLIX UCTbITaHKUE £, NPUMEHMMO TOSIbKO K TPaHCthopMaTopaMm ¢ HOMUHANILHON
BbIXxogHou MowHocTelo Ao 1000 B-A. MNpu aTom mMakcumaneHas Temneparypa f, orpaHnyena 140 °C.

Ans npoBepkn HOMUHANEHOW MakcuManbHoW paboyel Temnepatypsl £, HACTOAWMI CTaHAAPT ycTaHaBnMeaeT
HOpMarnbHOe ANMTenbHOE UCMbiTaHWe npogorkuTenbHocThio 30 cyT. B ApyrMx ctaHaaprtax, B KOTOPbIX BCTpeqaercs
MapKupoBKa f,,, MOXeT yCTaHaBnMBaTbCA Apyras MPOAOIIKUTENbHOCTE UCTLITaHUS.

Hactosawwii ctaHgapt gonyckaeT npu NpoBepke f,, UCMOMb30BaHKE MOCTOAHBIX S, OTNNYHBLIX OT 4500. Ecnn He
325BMEHO UHOE, TO ANUTENBbHOE WCMNbITaHne TpaHcOPMaTOPOB OCHOBLIBAETCA Ha MOCTOAHHON S, ykadaHHon B U.5.2 n
umerolen sHaqeHne 4500. M3roToBUTENb MOXET YCTAaHOBUTH UCMONB3OBAHNE OPYIMX 3HAYEHUI, €Cny 3TO NOATBEpXAa-
€TCA COOTBETCTBYHOLWMMMN UCTIBITAHUSIMU.

O6moTKKM TpaHCthopPMaTOPOB C MApPKNPOBKOIA £, OOMKHLI UMETH COOTBETCTBYHOLWYIO TENNOCTOMKOCTL.

Coomeemcmeue rpo8epsom yCmaHOB8NEeHHbIMU UCTbIMaHUsSMU C y4emoM YKa3aHHbIX U3MeHeHuUl 6 npueedeH-

HbIX HUXe pa3adenax/ryHKkmax.
U.1 O6wwue 3amevaHus No UCMbITAHUAM (QOMNOMNHEHWe K pasaeny 5)

SameHums mpemull u yemeepmeill ab3aubl 8 5.2 Ha cnedyouwlue coomeemcmaeHHO:

«/[Jna mparcgopmamopoe ¢ mapkupoekol t, ucrisimadHue mura npoeodam Ha 00HOU eblbopKe us 0CHMU
mpaHcgopmamopos, ripedcmasrneHHbix 0ns ucnsimanuli muna. CemMb mpaHcghopmamopos ripeGHasHa4eHbl Onsi
OnumernbHbIX ucrbimanull, a 0BuH — Ons 8cex ocmarbHbix ucrisimanul. O6 ycrosusx npogedeHuUss cOOMBeMCcmeyio-
wux ucnbimanull cm. 14.4 Hacmoswieao rnpunoXeHuUs.

Ucneimanus o onpedenequio t,, nposodam 6 ycrosusx, ykasarHeix 8 U.5. B obujem criysae ece ucCriblmanus
nposodsm 0ns kax00z20 muna mpaHcgopmamopa, a 0ns cepuu no0obHeIx mpaHcghopmamopoe — 0Ond Kaxool
HOMUHaNbHOU 8bIXOOHOU MOWHOCMU 8 cepuu unu Ha muriogoM npedcmasumene, omobpaHHOM U3 cepuu o coana-
cosaHulo ¢ uszzomosumernem. [loryckaemcs ymeHbleHue qucna obpasyos Ons dnumensHeix ucrsimarull 8 coomeem-
cmeuu ¢ 14.4 HacmosAwea0 rpUNoXeHUs, 8KITIoYas UCIoNb308aHUe rnocmosHHol S, omnu4dHol om 4500, @ coomeem-
cmeuu ¢ U.5.2, unu doryckaemcs He rpogodums 3mu UCMbIMaHus, ecrnu emecme ripedcmasnsiomces mpaHcgopma-
mopbki 00UHaK080U KOHCMPYKUUU, HO C pasHbiMU xapakmepucmukamu, unu kozda npomokosbs! o pesynsmamam
ucneimaruli npedcmasnsaomcess u3zomosumerneM unu Opyz2oll ucrsimamensHol opaaHusayuells.

UsmeHums ccbiniky 8 5.2 (8ocemoli ab3ay) criedyowum obpasom: «...8 14.3 u 14.4».

U.2 Harper (gononHeHue K pasgeny 14)

UsmeHumb HaumerosaHue pasdena 14 Ha «Hazpes u cmoilikocmby.

HononHums 14.1 (nepesili ab3ay) cnedyrowel hpasoli:

«...u 06Momku O0mKHbI uMems 80CMamOoYHy0 MerniiocmolKoCMb .

SameHumb emopoll absay 6 14.1 Ha cnedyrowuli:

«Coomeemcemaue npoaepsiom ucibimaHuem no 14.2, koeda memnepamypa no mabnuue 1 He npessiweHa.
Koz0a npumeHumo, mernnocmolikocms 06Momok nposepsiiom ucrsimanuem rno 14.3 unu 14.4. OdHako npumMeHsom
criedyrowue ycnosus Kk obmomkam mpaHcgopmamopos 603 mapkupoeku t,. Mamepuans: 06MoOmMoK, coomeemcemey-
owue mpeboesaHusam 14.4, cuumarom knaccuguyupo8aHHbIMU Mamepuanamuy.

HononHume 14.1 cnedyrowium npednoxeHuemM 8 koHue Geeamozo absaya:

«[ns onpedenexus cpedHell memnepamyps 06MOMKU C MapPKUpPOBKoU t, UCbiMamerbHOe HarpsKeHue He
O0ImKHO BbIMb MOBLILIEHHLIM Y.

Bgecmu 6@ mabnuuy 1 nepeoli crnedyrowyro HO8YHO CMPOKY:

HanmeHoBaHne uyacten TemnepaTtypa, °C

— C MapKUpOBKOW f, ty

Bgecmu HogbIl nyHKM — 14.4:
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14.4 TennocToMKOCTb

O6mOTKM TpaHCOPMATOPOB C MaPKMPOBKOW f,, OOIDKHLI MMETb AOCTATOYHYIO TEMOCTONKOCT.

Coomeemcmaue rposepsom credyrowUumM UCbIMaHUueM.

O6momku mpaHcchopmamopos rodsepaarom UCMbIMaHU Ha mernnocmotkocms, onucanHoMmy & U.5. Ucnbi-
maHue npoeodsam Ha ceMu HO8bIX mpaHcopmamopax, Komopeie bbinu uamepeHs! coenacHo 11.1. Ux Hedonycmumo
ucrone3o8ame 0na danbHelwux ucrbimaHud.

3mo ucrnbimaHue Moxem 6biMb Makxe NPUMEHeHO K mpaHcghopMamopaM, KOmopbie A8MAIMCs 8CMPOeHHOU
yacmeto npubopa u Komopsie He Mozym bbimb ucrnbimaHbl omOenbHO, acriedcmeaue 4yezo O0rnycKkaemcss HaHadame
maxkuM 8CmpoeHHbIM mpaHcgopmamopam 3HaqeHue t,.

Tennossie ycnosgusi O0/HKHEI yemaHaenueamscs mak, 4mobbl peansHas npoOomKUMensHoOCMe UCMbIMaHus co-
omeememeoearsna ykazaHHol usdzomosumeneM. Ecnu makux ykasaHuli Hem, npodomKUmMensHOCMb UCbIMaHus
domxHa cocmaeansme 30 cym.

lMocne ucnbimaHusa u oxnaxdeHus 00 KOMHamHOU memrepamypsl mpaHcgphopmamopbl 00/KHbI cOOMEeM-
cmeogame cnedyrowum mpebogaHusam.

a) Bmopuyroe HanpsbkeHue Onsi coomgememsyrowezo muna mpancgopmamopa He GO/DKHO UIMEHUMbCS Om-
HOCUMEbHO 3HaYeHUSs], U3MEPeHH020 reped ucrsimaHuem, boree Yem Ha 8enuquHy, ykasaHHyio 6 11.1 @ npoyeHmax.

MpumedaHue— 370 UCNbITaHWe onpeaensieT nobble HebnaronpusTHole U3MeHeHust B cbopke TpaHcdop-
Mmaropa.

b) ConpomuerneHue u30nA[UUU MeX0y nepeudYHoOl U e MOPUYHOU obMomkamu Onsi 6e3onacHbIX pa3zdenumernb-
HbiX, pa3dennumernbHbix, omoesIrowux mpaHcgopmamopoe u Ons 8cex 8UO08 mpaHcghopmamopos Mexdy obmom-
Kolifamu) u oboso4koli/kopnycoM mpaHcgopmamopa, U3MepeHHoe npu HanpsbkeHuu 500 B r0cmosiHHO20 moka,
8ormkHO 6bimb He meHee 1 MOwm.

¢) TpaHcpopmamop OorkeH abidepxame LUCILIMAHUE Ha 3MIEeKMPUYECKyI0 MPOYHOCMb U30NAyuU; ucrbima-
meneHoe HanpsxeHue cocmasnaem 35 % 3HadeHul, ycmaHoeneHHbix 8 pa3dene 18 (mabnuuya 8a). UcnbimamensHoe
HarpskeHue npuknadbi8aiom, KaK YKasaHO 6bilue 8 repequcieHuu b).

Peaynbrar ncnbITaHWa CHMTAIOT YOOBNETBOPUTENBHBLIM, KOIA HE MEHEE LIECTU U3 Cemun TpaHchopMaTopoB COOoT-
BETCTBYIOT 3TUM TpeboBaHuaAM. McnbiTaHue cumTaloT HeyAOBNEeTBOPUTENbHBLIM, ecrin Bonee AByx TpaHcdopMaTopoB He
Bblgepxanu ero.

Ecnn gea TpaHcdopmaTopa ucnbiTaHMe He BbigepKanu, TO ero NoBTOPSIOT Ha CEMU HOBLIX TpaHcdopmaTopax, n
BCE OHWM JOIMKHbl BblOEPXKATb UCTbITAHME.

U.3 3awmTa OT KOPOTKOro 3aMbIKaHMA U Neperpy3ku (qononHeHue K pasgeny 15)

Hobasume cnedyrowyio Hogyo gpaghy ¢ npasol cmopoHsl mabnuysi 3:

MpuMeHsieMOCTL M30MALMOHHOrO MaTepuana t,

TekcT octaeTcst 63 U3MEHeHUI Cm. Tabnuuy U.1

Beecmu cnedyrowyro mabnuuyy U.1.

TabnwnuaU.1— lMNpumepbl MakcuMarnbHbIX TEeMepaTyp 06GMOTOK B YCMOBUAX KOPOTKOrO 3aMblKaHWS1 UMW Neperpy3ku
npy 110 % HOMMHANBHOIO HanpPsKeHus1 Ansi TpaHcopMaTopoB, NOABEPraemMblX ANUTENBHOMY UCTBLITAHUIO B TeHeHue
30 cyT, ans oxugaemoro cpoka cnyxoel 10 net

MakcumansHas Temnepartypa, °C
MocTosiHHasa S

S4.5 S5 S6 S8 S11 S16

t,= 90 171 161 147 131 119 110

95 178 168 154 138 125 115

100 186 176 161 144 131 121

105 194 183 168 150 137 126

110 201 190 175 156 143 132

115 209 198 181 163 149 137

120 217 205 188 169 154 143

125 224 212 195 175 160 149

130 232 220 202 182 166 154

135 240 227 209 188 172 160

140 248 235 216 195 178 166
Ecrm Ha TpaHcdopmaTope He ykazaHO MHOE, TO MPUMEHSIIOT NPEAENbHYIO TeMNepaTypy, ykasaHHyto B rpacde S4.5.
MakcumankeHble TeMnepaTypbl AN OXugaemoro cpoka criyx6el 5 net mMoryT ObiTb onpefeneHbl pacHeTHbIM

nytem ¢ npumeHeHvem cdopmynel (U.2) B U.5.1.
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U.4 UcnbiTaHne cepuun TpaHcdopmaTopoB (M3MEHeHNe NpUnoXxeHus B)

Uamernums npunoxerHue B cnedyrowum obpasom:

Paapen B

3ameHWTb NepByI0 CTPOKY NEPEYNCIIEHNA C) Ha CleayIoLLyto;

«C) OHM CMPOEKTUPOBaHbI AM151 TAKMX K& MUHMMAIbHBIX M MAKCUManbHbLIX TEMMepaTyp OKPYXalolWen cpeabl W,
€CITU NPUMEHUMO, ANl TakUX e C MapPKUPOBKOW £, ».

Paapen B.2

HononHnTe nepeuncnenvem d):

«d) ansa TpaHccopmMaTopoB C MaPKMPOBKOW t,, NapameTpel, NPMBEAEHHbIE Bbile, MPUMEHSIOT C AOMONHEeHUeM,
4TO 06pasubl, Ncnonb3yemele 47151 UCTBITAHUA Ha TENNOCTOMKOCTb, AOMKHbLI BbITb TAKOro TWna M3 cepuu, y KOTOPbIX
HaMBbICLLAA NMOTHOCTb TOKA (HanpuMep, HaMbOoMNbLUMIA TOK, NPOXOAALMIT Yepe3 1 MM2 NONEepeyHOro CeveHUst MeaHoro
NPOBOAHMKA)».

U.5 O6wue TpeboBaHnA n MHhbopmauusa 06 UCNbITaHUM OBGMOTOK Ha TENMNOCTOMKOCTb

U.5.1 UcnbiTaHne Ha TENNOCTOUKOCTb

Ucneimanue npogodsm 8 coomgememayrowell kamepe menna.

Tpancgopmamop OomxeH pabomame 8 yCroguUAX HOPManbHOU SKCrmyamayuu, a npu Hanu4uu KoHOeHcamo-
p0o8, KOMMOHeHMOo8 usnu Opyaux &crioMo2amenbHbIX ycmpolicmes, Komopbsie He O0MKHbI NodeepeambCs UChbimaHulo,
OHU B0mkHbBI bbiIMb 0MCOEOUHEHbI U NMPUCOBOUHEHbI K CXeME CHOB8a, HO yXe 8He Kamepbl menna. [pyaue kommnexkmy-
owjue, He enusowue Ha ycriosus pabomsi 06MOMOK, MO2Ym COB8CEM CHUMambCH.

TpaHchopmamopbi CO 8CMPOEHHBIM 3auWUmHbIM yempolicmeom O0mKHbI COOMBEMcmeoeamp UCHbIMaHU Ha
mennocmolikocms 06MOMOK 1IpU KOPOMKO3aMKHYMOM 3auiuUmHoM ycmpolicmee.,

MpumeyaHune1— B cnyyae ucnoiTaHUa TMNA, rae HEOOXOANMbI KOPOTKOE 3aMblKaHWe 3almTel U OTCOeAuHe-
HWe KOHOEHCaTOpOB, APYIMX KOMMOHEHTOB UMW BCNOMOraTebHbIX YCTPOWCTB, KOTOpble HEe [OMKHbI NoABEpPraTbCs UCTbI-
TaHWI0, pekoMeHayeTcs, YToObl M3roTOBUTENb NPEACTaBNAN cneunansHble TpaHcdopMaTopbl C 3TUMU KOPOTKO3aMKHY-
TbIMW UM CHATBLIMU YACTSMU W, ECINM BO3MOXHO, BCE HEoOXoamMble coeguHeHnst Obinm BoiBeAeHb U3 TpaHcdopmaTopa.

Kak npasumno, HopmarnbsHbie ycnosus pabomsi docmuzaromcs, ecnu mpaHcgopmMamop UCbIMbIGaom fpu HO-
MUHanbHOU 8bIXOGHOU MOUWHOCMU.

O6os104Ky mpaHchopmamopa, ecniu OH U3 Memarnna, 3asemnsiom. Hazpysku ecez0a pacrionazaiom cHapyxu
Kamepe! merna.

Cemb mpaHcghopMamopoe pasmewaom 6 Kamepe U K Kaxool yernu npuxknadbleaiom HOMUHAabHOe Harps-
JKEeHUe.

Tepmocmamel kamepel mernia 3ameM pezynupylom mak, 4ymobbl memnepamypa 6Hympu kamepbs! docmueana
makoa20 3Ha4eHUs, Npu KOmMopoM memriepamypa camoli 2opsideli 0bMomku Kax0o020 mpancgopmamopa bbina npu-
bnusumensHO pagHa MeopemuyecKkoMy 3Ha4YeHUIo, ykazaHHomy 8 U.2.

TabnwuuaU.2 — TeopeTudeckne ncnbiTaTernbHble TEMNEPATYPLI ANsl TPAHCHOPMATOPOB NPY ANMUTENBbHBIX UCTIBITAHUSX
B TedeHne 30 cyT AnsA oxmpaemoro cpoka cnyx6bl 10 net

TeopeTuyeckue ucnbITaTenbHbie Temneparypol, °C
MoctosiHHasa S
S4.5 S5 56 S8 S11 S16
t,= 90 163 55 142 128 117 108
95 171 162 149 134 123 113
100 178 169 156 140 128 119
105 185 176 162 146 134 125
110 193 183 169 152 140 130
115 200 190 175 159 146 136
120 207 197 182 165 152 141
125 215 204 189 171 157 147
130 222 211 196 177 163 152
135 230 219 202 184 169 158
140 238 226 209 190 175 163
Ecnu Ha TpaHcdopmaTope He yka3aHO MHOE, TO MPUMEHSAIOT TEeOpeTUYECKne Temnepartypbl, YKa3aHHble B
rpache S4.5. MpumeHeHMe NOCTOAHHOW, OTNUYHON OT S4.5, OOMXHO NOATBEPXAAThCA B cooTBeTCTBMM ¢ U.5.2.
TeopeTnyeckne UCTbITaTenbHble TEMNEPATypbl A1 OXMOAAEMOro cpoka crnyxbbl 5 net moryT 6bITb HalWgeHb!
pacyeToMm ¢ npumeHeHnem copmynsl (U.2) HacTosiwero pasgena.

Uepes 4 4 MemoBoM «U3MEHEHUSI COnpomuearneHusi» ornpedensiom hakmu4eckyo memrepamypy obmMomku, u,
ecnu Heobxo0uMo, mepMocmamel Kamepbl meria pezynupyiom mak, 4mobbl, HaCKOIbKO 803MOXHO, npubnuaums
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memriepamypy K pekomeHOyemol ucrnibimamernbsHol memnepamype. [locne amozo exeGHe8HO U3Mepsom memriepa-
mypy 6030yxa 6 kamepe, 4mobbi y6edumscsi, Ymo mepmocmamei oddepxusaiom ee Ha MpebyemMoMm ypoeHe ¢ MOYHO-
cmeio £ 2 °C.

Temriepamypy 06MOMOK CHO8a U3MEpPSIIom 4epe3 24 4 u OKOHYamersnbHyr NpOoOOIKUMENbHOCMb UCbiMaHus
ons kax0o20 mpaHcgopmamopa onpedensiom o gopmyne (U.2). PucyHok U.1 unmocmpupyem smo & spaguyeckol
¢opme. [Jonycmumas pasHocme mex0y ¢hakmudeckol memnepamypol Haubonee zopadeli obmomku mobo2o mpaHc-
¢gopmamopa u meopemuyeckum 3HadyeHuem O0mkHa bbime makol, 4mobbl OKOHYamernbHas npodomMKUMETLHOCMb
ucrbIMaHus KOHKpemHo20 mpaHcgopmamopa bbina, Kak MUHUMYM, pasHa unu He bornee yem 6 ds8a pasa npeebiwana
PEKOMEHOYeMyt0 POOOMKUMENbHOCMb UCTbIMaHUSs.

MpumedaHwue 2 — [Ina nsmepeHuss Temnepatypbl OGMOTKM METOAOM «U3MEHEHUSI CONPOTUBNEHUS» NpUMe-
Hsietca chopmyna (U.1):

R

t2= R1

(234,5+t1)-234,5, u.1)
rme f{; — TemnepaTypa B Havane ucnoitaHus, °C ;

t, — Temnepartypa B KoHUE ucnbiTanus, °C;

Ry — conpoTuBneHve npu Temnepartype f;;

R, — conpoTuBneHve npu Temnepatype f,.

MoctoaHHan 234,5 OTHOCKTCA K MEgHbLIM NpoBogam OOMOTKM; ANSA anioMUHUEBLIX NPOBOAOB OBMOTKM NOCTONAH-
Has paeHa 225.

He cnedyem noddepxusame memnepamypy obMomku nocne ee usmepeHus Yepes 24 4. Toneko memnepamypa
8030yxa 8 kamepe menna O0mkHa cmabunu3uposamecs peaynuposkoli mepmocmamos.

TpodomxumensHOCML UCbIMaHus Kax0020 mpaHcghopmamopa omecyumbI8arom ¢ MOMEHMa nodayu Ha mpamc-
¢gpopmamop numanus. B koHue ucneimarus coomeemcemesyouuli mpaHcgopmMmamop OMmkIo4aom om UcCmoYHUKa
UMAaHus, HO He U3erneKalom u3 Kkamepbl mernia 00 OKOHYaHUS UCMbIMaHusi 6cex mpaHcgopmamopos.

Mpumeyanne 3 — Teopernyeckme ncnbiTatenbHble TEMNEPATYPsl, YKasaHHble B Tabnuue U.2, cooTBETCTBYIOT
Cpoky cnyxGbl B 10 neT npn HOMMHANBHON MakcumanbHon paboden Temneparype .

OHM paccunThIBaOTCA C UCNONBL30OBaAHMEM ypaBHEHUA (CM. pucyHok U.1).

lgL=1gL, +S(%— ﬁ) (U.2)

roe L — Tpebyemasi npoaomKUTENIbHOCTb A/TMTENbHBIX UCMbITAHUIA HA AONTOBEYHOCTb B cyTKax (30);
Ly — 3652 cyt (10 ner);
T — TeopeTndeckas ucneitaTensHas Temneparypa; T = (f + 273) K;
T, — HOMMHanbHas MakcumarnbeHas pabodvast Temnepatypa; Ty, = (& + 273) K;
S — nocTosiHHas, 3aBUCSLLLAs OT KOHCTPYKLMKM TpaHcdopmaTopa U UCMONb3yeMbiX MaTepuarnos.
Ecnu He geknapupyeTcsi MHOe, To S NnpyHUMaloT paBHow 4500, HO M3rOTOBMTENb MOXET 3asIBUTh APYroe 3HayeHue,
€CINKn 3TO MOATBEPXKAEHO COOTBETCTBYIOWUMU UCTBITAHWUSIMU.
CnepoBaTtenbHO, ANUTENbHbIE UCTILITAHWSA MOTYT ObiTb NPOBEAEHb! 33 OTPE30OK BPEMEHU, BO MHOTO pa3 MeHbLUMIA
10 net, urm MoxeT BbITb BbiGpaHa oxugaemasi 4ONTOBEYHOCTb B 3aBUCMMOCTM OT HaMBbLICLLEN TemrnepaTtypbl 0OMOTKU.
U.5.2 Ucnonb3oBaHne NOCTOSIHHLIX S, OTNUYHBIX OT 4500, Npu ucnbITaHuax £,
U.5.2.1 UcnbiTaHus, onucaHHble B HACTOSILLEM MPUMNOXEHUK, NpegHasHadeHbl anst obecnevyeHnss BO3MOXHOCTU
WCMONb30BaHWUA U3FOTOBUTENEM 3Ha4YeHWUs NOCTOsAHHOW S, otnuyHoro ot 4500.
TeopeTuyeckne ucnbiTaternbHble TemnepaTypbl T, UCNONb3yoWmMecs Ans ANUTENbHbIX UCMbITAHUIA, PacCHUTLIBAIOT
no cdopmyne (U.2) ns U.5.1.
Ecnu He geknapupyeTcs nHoe, TO noctosiHHast S gorkHa ObiTb paBHa 4500, HO M3roTOBUTENb MOXET 3asIBUTb
nobble 3HaueHus1, ykasaHHble B Tabnuue U.2, ecrnv 970 NOATBEPXKAAETCA NPUBEAEHHBIMU HUXe MeTogamu a) u b).
Ecrm Ha ocHoBaHMM MeTogoB a) u b) 6ygeT AokaszaHa BO3MOXHOCTb UCMONb30BaHUS A4Sl KOHKPETHOro TpaHcdop-
MaTopa NocTosHHOW S, oTnnyHOM OT 4500, TO 3Ta NOCTOSIHHASE MOXET UCMOSb30BATLCA MPU ONUTENbHBIX UCTbITAHNSAX
TaKOro U Apyrux TpaHchopMaTopoB, NCMONb3YIOWUX TY Ke KOHCTPYKUWIO U MaTepuarsi.
U.5.2.2 MeTog a)
MaroToButene npeacTaBnsieT sKCnepuMeHTanbHble JaHHble O 3aBUCMMOCTU Cpoka criyObl OT TeMnepaTtypbl 06-
MOTKM MHTEpEeCyoLen KOHCTPYKUUKN TpaHcdopmMmaTopa, OCHOBaHHbIE Ha JOCTATOYHOM YKcne 06pa3sLoB, HO He MeHee 30.
Mo 3TMM JaHHBIM PaCCYMTLIBAIOT NMHENHYIO perpeccuio 3aBucumoctn 7 o7 1g L ¢ 95 %-HbiM OOBEpUTENbHLIM
MHTEepBanom.
3aTtem NpoBOAAT NPAMYIO MMHUIO Yepe3 ToukW, rae 3Hadenus abeumccel 10 M 120 cyT nepecekaloT BEPXHIOW U
HWXKHIOIO NTMHWMK COOTBETCTBEHHO 95 %-Horo goeeputenbHoro uHTepeana. Ha pucyHke U.2 npegctaBneH TUMNOBOW rpa-
k. Ecnu 3HaveHue, o6paTHOe HaKmoHy, Gonblue UMK PaBHO 3asIBIIEHHOMY 3Ha4YeHUo S, TO 3TO 3HaYeHWe noaTeepxaa-
etcs ¢ 95 %-Hon gocToBepHOCTRIO. [ANA Kputepus oTkasa cMm. metog b).
MpumevaHnue 1 — Todkm 10 n 120 cyT npeacTaBnsAOT MUHUMATbLHBIV MHTEpPBar, HeobxoauMbli onsi JoBepw-
TenbHOro uHTepeana. MoryT ncnone3oBaTbest Apyrme Touku, obecneqnBarolime paBHbld unu GonbWKUKA MHTEpBan.
MpumevaHune 2 — MHbhopmMaumsa 0 TEXHUHECKUX NMPUEMAX N METOAAX pacyeTa NUHENHOW perpeccun B AoBe-
putenbHbIX MHTEpBanax npueegeHa B IEC 60216.
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U.5.2.3 MeToa b)

HokasarenbHble UCMbITAHNA AOIMKHBI NPOBOANTLCA HA 14 HOBbIX TpaHcdopmaTopax, NPeACTaBNEeHHbIX U3roTOBU-
Tenem B AONONHEHWe K Tpebylowmmes ans AnvTenbHbIX UCNbITaHUA, NPOU3BONBHO pa3feneHHbIX Ha Ase rpynnbl No
cemb TpaHcdopmaTopoB. MN3roToBuTenb JOMKEH ONpeAenuTb 3asiBITEHHOE 3HAY€HME NOCTOAHHOW S M UenbiTaTenbHyIo
Temnepatypy T,, Tpebyemyio ans AOCTUXEHUsI cpefHell HOMUHANBHON AONroBeYHOCTH TpaHcdopmaTtopa 3a 10 cyT
OAHOBPEMEHHO C COOTBETCTBYIOWEN UCTIbITATENBHON Temnepatypoi T, Ans cpeAHen HOMMHANbLHOW AO0NrOBEYHOCTH
TpaHcchopmaTopa He meHee YeM 3a 120 cyT, paccumTbIBaEMON C yHeTOM T, N 3asIBNEHHOTO 3HaYeHus S No crneaylowemy
BapuaHTy copmynbl (U.2):

A_1,114120 1 _ 1 1079"
T2 -,—1+ Ig 10 nnn T T1+ S ’ (U3)

rae Ty — TeopeTndeckas ucnbiTarernbHas Temneparypa ansa 10 cyt, K;
T, — TeopeTunyeckas ucnbitarenbHas temneparypa ans 120 cyt, K;
S — 3asBneHHas NOCTOsSHHAS.

3atem NpoBOAAT ANUTENbHLIE UCTbITAHWS, NPUMEHSS OCHOBHOW MeTog no U.5.1 Ha geyx rpynnax no ceMb TpaHc-
cdhopmatopoB u TeopeTuieckyto Temneparypy T, (ucnbitanme 1) u T, (McnbiTaHne 2) cOOTBETCTBEHHO.

Ecnu oTtknoHenne Toka 6onee 15 % nepBoHaYanbHOIO 3HAYEHWS, UBMEPEHHOTO Yepe3 24 4 nocne Havana ucnbl-
TaHusa, TO UCNbITaHWe NOBTOPSIOT Npu BGonee HU3Kon TemnepaType. MPoAOMKUTENBHOCTE UCMLITAHUS PacCHUTLIBAIOT MO
¢dopmyne (U.2) B U.5.1. TpancchopmaTop cuntalot oTkasaslumm, ecnu B npouecce paboTel B kKamepe Tenna:

a) BO3HWKaeT paspbiB Lenu TpaHcdopmaropa;

b) npoucxogut npobori nsonsumm, o Yem ceugeTenscTeyeT cpabaTteiBaHne GbICTPOAEICTBYIOWEro NNaBkoro npe-
AOXpaHnTeNs ¢ HOMUHAMNbHBIM TokoM 150 % — 200 % nepeoHa4anbHOrO TOKa NUTAHUA, U3MEPEHHOTO Yepes 24 .

UcnbiTanne 1, NpogonmkMTENbHOCTb KOTOPOIo gomkHa 6biTk He meHee 10 CyT, NpogonxaloT Ao Tex nop, Noka Bce
TPpaHcopMaTOPLI He BbINAYT U3 CTPOA, M CPEAHIOI AONMOBEYHOCTL L, PacCHMTLIBAIOT Kak cpeaHee 3HaqeHne norapuc-
MOB Ka)k[on W3 QONTOBEYHOCTEN Npu Temnepatype T,. Mcxoaa U3 a1oro COOTBETCTBYHOLWYIO CPEAHIO A0NTOBEYHOCTD L,
npu Temnepatype T, pacCcuMTbLIBAIOT C MOMOLWLIO APYroro BapuanTta gopmynsl (U.2) no dopmyne (U.4):

L2_L1exp[lge(r12 %)] : (U.4)

rae L, — cpedHsas OONroBe4YHOCTb;
L, — cooTBeTCTBYIOWAA QONTOBEYHOCTL {CpeAHsisl AONroBeYHOCTb Ans T,);
T — TeopeTnyeckan ucnoiTatensHas temnepartypa ans 10 cyt, K;
T, — TeopeTndeckan uenbitatenbHas temneparypa ansa 120 cyt, K;
S — 3asBneHHas NOCTOsHHas.

MpumevyaHune 1 — Heobxogumo o6patute BHUMaHWE Ha TO, YTOOLI OTKA3 OQHOTO UWU HECKOMNbKUX TPaHC-
chopmaTopoB He BNUAN HA TeMNepaTypy OCTarnbHbIX TPAHCOPMaATOPORB MNPU KUCTLITaHUN.

VicnbiTanne 2 MpoJorikaoT A0 TeX Mop, Noka CpefHss AONTOBEYHOCTL Mpu Temnepatype T, He NpeBbicuT L,; 310
03Ha4aeT, YTo NOCTOsIHHAA AnA obpasua He MeHee 3asiBreHHoW. Ecnu Bce obpasubl Npy UCNbITaHUK 2 BLIRGYT U3 CTPOS
paHble, YeM CpeaHAs LONTOBEHHOCTL CTaHeT paBHoOl L, TO 3asBneHHas NnoctosHHas S ana obpasuos He noaTeepxaa-
eTcs.

MpodomkuTenbHOCTb UCMBITaHWA AoMkHa ObiTh NpuBedeHa OT (hakTUYECKoW UChbiTaTenbHOW TemnepaTypbl K
TEOpeTNHECKOW UCMbITATENBHON TeMnepaType, C UCMOMb30BaHWEM 3asIBIT@HHON MOCTOsIHHOW S.

MpumevaHune 2 — B obwem cnyvae HeT HEOOBXOAMMOCTU NPOJOMKATL UCMbITAHME 2 OO OTKa3a BCEX TpaHC-
dopmaTopos. Pacuer HeobxoaMmon NPOoaOIKUTENBHOCTU UCTBITAHUSA MPOCT, HO OH MOXET GbiTb U3MEHeH BCAKMIA pas,
KOr4a BO3HUKAET OTKas3.

Ona TpaHcdopmaTopoB, cogepKalumx BCTPOEHHblE YyBCTBUTENbHBIE K TEeMNepaType Matepuans!, HOMUMHamNbHas
[ONrOBEYHOCTb NP ONMTENbHOCTM UcnbiTaHusa B 10 CyT MOXET He HasHa4vaTbCs. B aTOM crnydae M3roToBUTENb MOXET
BbiGpaTe Bonee ANUTENbHYIO AONTOBEYHOCTb, HO KOTOPas KOpOUYe COOTBETCTBYIOWEH NPoaormKUTENbHOCTU ANMTENbHbIX
ucnbitanmin 30 cyT. B aTOM cnyvae 6onee anutensHas HOMUHaNbHast 4ONFOBEYHOCTE AOMKHa ObiTb HE MeHee 4YeM B 10
pa3 6onblue kOPOTKON (Hanpumep, 15/150, 18/180 cyT u T. 4.).

Cregytowpe rpacdukv npegHasHaueHbl TONbKO Ans UHdopmMauum 1 nnnctpupytoT dopmyny (U.2) ¢ ncnone3osa-
Huem noctosiiHon S = 4500 (cm. pasgen U.1).

* B IEC 61558-1:2009 B cbopmyne (U.3) 3anucaHo 3HaqeHune 1079.

** B |EC 61558-1:2005 & chopmyne (U.4) sarmcara kak Lo = Lqexp [%Ti Ti]
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Temnepatypa 06moTkK, °C

PucyHok U.l — 3aBUCMMOCTb Mexay TemnepaTtypoii 06MOTKM W NPOAO/IKUTENNLHOCTLIO
LANUTENbHbLIX UCMbITAHWiA
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Mpunoxenune V
(cnpaBouyHOE)

O603HaveHunx, NMPUHATbLIE ANA TepMOBbIKI’IlOHaTeJ'IeVI

V.1 BBepeHue
Llenbio HacTosiLero NpuIoXeHUs SIBASIETCA NpeaocTaBNeHne MHdopMauun Ansi U3roToBUTeNs 31eKTpoobopyao-

BaHWs 1 KOHEYHOTo NoTpe6uTens o nopsjke AeicTBuMii ANs NpUBEAEHUS TpaHchopmaTopa B MUCXOAHOE MOJOXEHWE

nocne cpa6atbiBaHWUs TEPMOBbIK/IOYATENS.
MpuMeHsieMble 0603HAYEHUSI NpUBeAeHbl C MHOPMALMOHHOW Lenblo. OfHako B 6yaylieM, Korga ¢ HAMU 03HaKo-

MATCA U M3yyaT, UX NPUMEHeHMe CTaHeT o6a3aTeslbHbIM.
V.2 Ecnv npumeHsioTcs 0603HaYeHUs, TO UX pasMellaloT Ha TpaHchopmaTope. OHU MPUMEHSIIOTCS Kak Afs aBTo-

HOMHbIX, TAK U A1 NPNCOEAUHEHHbIX TPAHC(HOPMATOPOB.

Vcnonb3ayloTca criefyoume pUcyHKu.
MpumeuyaHue — 0— CUMBOM, NOKA3bIBAKOLLWIA, UTO YCTPOCTBO ynpaBnsieTcs TeMnepaTtypoi.

V.2.1 TepmoBblKntoyaTens 6e3 camosossparta (cM. 3.3.4)
V.2.1.1 MpuBOAUMbIA B UCXOAHOE MOJIOXEHNE BPYYHYH

V.2.1.2 MpVBOAUMbIA B UCXOAHOE MOJIOXKEHWE OTK/IOUEHWEM WCTOUHMKA MUTaHUS

V.2.1.3 TepmosseHo (cm. 3.3.5)

V.22TepmoBbl KntoyaTtenb ¢ camoBo3spatom (cM. 3.3.3)

116



FOCTIEC 61558-1—2012

Mpunoxenne W
(oba3aTenpHoe)

MevaTHble NNaTbl ¢ NOKpbITUEM

MenbiTaHne 3almTHBIX NOKPLITUIA NevaTHbIX nnat npoeoasT no IEC 60664-3 co cneaymMm N3MeHEHUSIMN.
W.1 O6wme TpeboBaHun

Mpumensiomesi mpebosarus no IEC 60664-3 (nodpasden 5.1), Ho koz2da ucronb3yromcesi cepuliHbie o6pa3subl,
ucneimeigarom mpu obpasuya neyamsbix rinam.

W.2 MoHuxeHHan Temneparypa

Ucnbimanue o IEC 60664-3 (nynkm 5.7.1) npoeodsm ripu memnepamype MuHyc 25 °C.
W.3 BeicTpoe nameHeHue TemMnepaTypbl

Lna mpe6osaHus IEC 60664-3 (nyHkm 5.7.3) npumeHaemcs cmeneHs xecmkocmu 1.
W.4 [lononHUTenbHbIe UCNbITaHUA

TpebosaHusi no IEC 60664-3 (nodpasden 5.9) He npumeHsom.
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IEC 60038:1983

IEC 60050-195:1998

IEC 60050-421:1990

IEC 60050-826:1982

IEC 60051 (BCe 1acTu)

IEC 60364-4-41:2001

IEC 60584-1:1995

IEC 60738-1:1998

IEC 60998-1:2002

IEC 61000-3-2:2000

IEC 61000-3-3:1994

IEC 62041:2003

CISPR 11:2003

CISPR 14 (Bce 4acTn)

ISO 3:1973

IEEE 101
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Bubnunorpadus

IEC standard voltages

(CtanpapTHble HanpsbkeHns no M3K)

International Electrotechnical Vocabulary — Part 195: Earthing and protection against electric
shock

(MexagyHapogHbI 3nekTpoTeXHNYeckni crnoBapb. Yacte 195. 3azemneHve v 3awmrta OT SMeKT-
pudeckoro yaapa)

International Electrotechnical Vocabulary. Chapter 421: Power transformers and reactors
(MesxxgyHapoaHbI aneKTpoTEXHUYECKUI cnoBapk. [nasa 421: Cvnosble TpaHchopmaropsl U
peakTophl)

International Electrotechnical Vocabulary (IEV) — Part 826: Electrical installations of buildings
(MexgyHapogHbIi 3rMeKTPOTEXHUYECKUIA CNoBapb. [Nasa 826: JnekTpuyeckne yCTaHOBKM AN
34aHui)

Direct acting indicating analogue electrical measuring instruments and their accessories
(Mpubopbl aHanoroBele, 3MEKTPON3MepUTENbHbIE, NoKa3biBaloWme, NPSMOrO AENCTBUA U Yac-
™ K HUM)

Electrical installations of buildings — Part 4-41: Protection for safety — Protection against
electric shock

(OnekTpnyeckne yctaHoBKM 3gaHui. Yactb 4-41. 3awmTta ans obecneyeHusi 6e3onacHoCTw.
3awyTa OT SNeKTpuYeckoro yaapa)

Thermocouples — Part 1: Reference tables

(Tepmonapebl. YacTb 1. CnpaeoyHble Tabnuubl)

Thermistors — Directly heated positive step-function temperature coefficient — Part 1: Generic
specification

(TepmopesncTopbl MPSIMOrO NOAOIPEBA C MOMNOXUTENBHLIM TEMNEPaTypHbIM ko3thduLMeHTOM
COMPOTVBNEHUsI C EAMHWUYHON CTyneHuaTol dyHkumel. Yacte 1. Obwpe TexHuyeckme ycnosus)
Connecting devices for low-voltage circuits for household and similar purposes — Part 1:
General requirements

(YcTpovicTBa coegMHUTENbHbIE ANl HU3KOBOMLTHBLIX Lienei BbITOBOro M aHarnormyHoro HasHa-
yeHust. Yactb 1: O6wume TpeboBaHus)

Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current emissions
{equipment input current <= 16 A per phase)

[BnekTpomariuTHas coBMectuMocTb. YacTeb 3-2. Mpeaensl. MNpegens! BbIGPOCOB Ansi CUHYCO-
naansHoro Toka (06opyaoBaHue ¢ BXOAHBIM TOKOM MeHblue unn paBHbiM 16A Ha dasy)]
Electromagnetic compatibility (EMC) — Part 3: Limits — Section 3: Limitation of voltage
fluctuations and flicker in low-voltage supply systems for equipment with rated current <= 16 A
(SnektpomarHnTHasa coBmectumocTb. Yacte 3: Mpeaensl. Pasgen 3: OrpaHnyeHve nynscaumn
HaNPsPKEHNST U MEPLAHUS B HU3KOBOMNBTHLIX CUCTEMAaX NUTaHua ans obopyaoBaHus ¢ HOMMU-
HanbHbIM TOKOM He Gonee 16 A)

Power transformers, power supply units, reactors and similar products — EMC requirements
(Cvnoeble TpaHcthopmMaTopbl, 6NOKM NUTaHUs, peakTopbl U NogobHasa npoaykums. Tpebosa-
HUSI 3NEKTPOMArHUTHOW COBMECTUMOCTH)

Industrial, scientific and medical (ISM) radio-frequency equipment — Electromagnetic
disturbance characteristics — Limits and methods of measurement

(O6opynoBaHue paguo4acToTHOE MPOMBIWNEHHOE, Hay4YHO-UCCNEeAoBaTENbCKOe, MEANLIMHC-
Koe. XapakKTepucTUKWN 3MNeKTPOMAarHUTHeIX nomex. MpegentHble 3Ha4eHns U MeToAbl u3mepe-
Hus)

Electromagnetic compatibility — Requirements for household appliances, electric tools and
similar apparatus

(OnekTpoMarHMTHasi COBMECTUMOCTb. TpeBoBaHusi K GbITOBBIM 3nekTponpubopam, 3nekTpo-
MHCTPYMEHTaM W aHanorMyHoi anekTpoannapartype)

Preferred numbers — Series of preferred numbers

(MpeanoutuTeneHble yncna. Pagsl NpeanoYTUTenbHbIX YMcen)

IEEE guide for the statistical analysis of thermal life test data

(PyxoBoacTeo IEEE ansi cTaTtncTMYecKoro aHanvaa pesynsraTtoB TennoBbIX UCNbITaHUN Ha Aor-
roBEYHOCTh)
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Mpunoxenue A
(cnpaBouHoe)

CBeaeHus 0 COOTBETCTBUU MeXrocyaapcrtBeHHbIX cCTaHgapToB
CCbINOYHbIM MeXAYyHapoaAHbIM CTaHOAapPTaM

Tab6bnwuuya JA1 — CBegeHusi 0 COOTBETCTBUM MEXIOCYAAPCTBEHHbLIX CTAHAAPTOB CCbITOYHBIM MEXAYHAPOAHBLIM

craHgapTam

O603Ha4YeHne U HaMMeHOBaHue
MeXAyHapoaHOro craHgapTa

CreneHb
COOTBET-
cTBUA

O6Go3HavyeHne U HaumeHoBaHue
MEeXrocyflapcTBEHHOro cranjapra

IEC 60227-1:2007 Kabenu ¢ nonuBuUHUNXNopua-
HOM M30MNsSILMEN HA HOMMHAIbHbIE HaMpPsHKEHUs1 40
450/750 B BknounTtenbHo. Yacts 1. O6wme Tpebo-
BaHus

IDT

FOCT IEC 60227-1—2011 Kabenu ¢ nonveBuHUNXno-
pVOHOM M30oNAUMEN HA HOMMHAINBHOE HarnpsbkeHwe A0
450/750 B skntountenbHo. Yacts 1. Oblwme tpeboBa-
HUA

IEC 60227-3:1997 Kabenu ¢ nonuBuHUNXnopua-
HOM M30MNsSILMEN HA HOMMHAIbHbIE HaMpPsHKEHUs1 40
450/750 B BknountenbHo. Yacte 3. KaGenu Ge3
obonovku gnsi ctauMoHapHOW NPOKIagKu

IDT

FOCT IEC 60227-3—2011 Kabenu ¢ nonmBUHWUNXNO-
PUOHON U30NAUNEN HA HOMMHAITBHOE HarnpsPkeHWe A0
450/750 B skniountenbHo. Kabenu 6e3 obornouku ans
CTaUMOHAPHOW NPOKNaaKu

IEC 60245-1:2008 KaGenn ¢ pe3sMHOBOI U30MNsILMEN
Ha HOMUHanbHOe Hanpsbkenue ao 450/750 B Bknio-
ynteneHo. Yacte 1: O6wme TpeGoBaHust

IDT

FOCT IEC 60245-1—2011 Kabenu ¢ pe3avHOBOWN u30-
nsuMen Ha HOMUHanNbHOe HanpsbkeHue Ao 450/750 B
BkioumnTenbHo. Yactb 1. O6wume TpeboBaHus

IEC 60245-3:1994 Kabenu ¢ pe3vHOBON n3onsiumen
Ha HOMUHanbHOe HanpsbkeHne go 450/750 B skmto-
untenbHo. Yacte 3; Kabenu ¢ HarpeBOCTOWKOMN
KPEMHUAOPraHN4YeCKon naonsiunemn

IDT

FOCT IEC 60245-3—2011 Kabenu ¢ pe3avHOBON u30-
nsuMen Ha HOMUHanNbHOe HanpsbkeHue Ao 450/750 B
BKNounTensHo. Kabenu ¢ HarpeBOCTONKOW KpeMHWUIA-
OpraHuYeckon naonsiunen

IEC 60245-5:1994 Kabenu ¢ peavHOBOW U3onsumen
Ha HOMUWHanbHOe HanpsbkeHne go 450/750 B Bknio-
unTenbHo. Yactb 5. Kabenu ansi anekTpmyeckux
nndToB

IDT

OCT IEC 60245-5—2011 Kabenu ¢ pe3nHoBOK U30-
nsAumer Ha HoMMHanbHoe HanpsbkeHne o 450/750 B
BKMOUMTENBLHO. JlndToBble Kabenu

IEC 60245-6:1994 KaGenn ¢ pe3nHOBOWN M3onsiumen
Ha HOMUWHanbHOe HanpsbkeHne go 450/750 B ekmto-
unTenbHo. Yactb 6: Kabenu ans anekTtpogoB npu
OYrOBON CBapke

IDT

OCT IEC 60245-6—2011 KaGenu ¢ pe3nHOBON M30-
nsAumer Ha HoMMHanbHoe HanpsbkeHne o 450/750 B
BKMOYMTEnNbHO. Kabenu ans anekTpoaHOW OyroBOn
cBapku

IEC 60245-7:1994 Kabenn ¢ pe3nHOBOWN M3onsiumen
Ha HOMUWHanbHOE HanpsbkeHne go 450/750 B ekmto-
umntenbHo. Yacte 7. Kabenun ¢ HarpeBOCTOWKOM U30-
NsAunen 3 STUNEHBUHUINALETATHOIO Kay4yka

IDT

OCT IEC 60245-7—2011 KaGenu ¢ pe3nHOBON M30-
nsAumer Ha HoMMHanbHoe HanpsbkeHne o 450/750 B
BKMIOUNTENbHO. Kabenn ¢ HarpeBOCTOMKOW 3TUNEHBU-
HMNaueTaTHON PE3NHOBOWN M3OoNsAUNER

IEC 60320-2-2:1998 CoeguHutenu gnst anekTpo-
npuGopoB GbITOBOrO M aHanornyHoro obwero Ha-
3HaveHusi. Yactb 2-2. CoeanHnTenu Ans Mexcoe-
AVHEeHWI GbITOBOrO U aHanormuYHoro o6opyaoBaHus

MOD

MOCT 30851.2.2—2002 (M3K 60320-2-2:1998)* Co-
eQuHNTENKN anekTpuyeckne BbITOBOrO U aHanorM4YHoro
HasHauveHus. YacTe 2-2. JononHuteneHble Tpebosa-
HUA K BUINKaM U po3eTkam Ans B3aUMHOIo coeamHe-
HUA B npubopax n MeToabl UCTbITAHUIA

IEC 60449:1973 YcTaHOBKM 3neKTpuyeckme 3ga-
HWI. [nanasoHbl HanpsbkeHust

IDT

MOCT M3K 449—2002 SnekTpoycTaHOBKM 3aaHui. [Ou-
anasoHbl HaNpPsXXeHus

IEC 60691:2002 BctaBku nnaekue Tennosble. Tpe-
6OBaHMA U PYKOBOACTBO MO MPUMEHEHUIO

IDT

OCT IEC 60691—2012 BcrtaBkn nnaekue. TpeboBa-
HUSA U PYKOBOACTBO MO NMPUMEHEHWIO
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O6o3HaveHne U HaumeHoBaHue
MEeXAyHapoaHOro craHgapTa

CreneHb
COOTBET-
cTBUA

O603Ha4YeHMe U HaUMeHoBaHUe
MEXrocyZlapCTBEHHOIO craHpapTa

IEC 60730-2-2:2005 YcTpoWcTBa ynpaeneHus as-
TOMaTU4eckne anekTpuyeckue GLITOBOrO M aHano-
rMuYHoro HasHadeHus. Yacts 2-2. YactHble Tpebo-
BaHWs1 K YCTPOWCTBaM TeMnno3allmTbl 4ns geuratenemn

IDT

MOCT IEC 60730-2-2—2011 ABTOMaTUYECKME 3NEKTPU-
Yeckue yrpaensiolme ycTporcTea 66ITOBOro U aHano-
rMYHOro HasHadveHusi. Yactb 2-2. YacTtHble TpeboBaHus
K YCTPOMCTBAM TENIOBOW 3alumMThl ABUraTenemn

IEC 60730-2-4:2006 YcTpovcTea aBToMarmdeckue
anekTpuyeckne GbITOBOrO M AHANOMMYHOIO HasHa-
YeHus. Yactb 2-4. YacTHble TpeboBaHus K yCTPON-
cTBaM TennosawuTbl AN MOTOP-KOMMPECCOpoB
repMeTMYHOro U MonyrepMeTM4HOro Tmna

IDT

MOCT IEC 60730-2-4—2011 ABTOMaTU4ECKME ANEKTPU-
Yeckue yrpasensiolme ycTporcTea 66ITOBOro U aHano-
rmyHoro HasHadvenusi. Yactb 2-4. YactHble TpeboBaHus
K YCTPOWCTBAM TENMOBOW 3alUWTbl ABUraTtene MoTop-
KOMMPECCOPOB repMeTUYHOIrO M NONyrepMeTUyHOro
TUNOB

IEC 60730-2-5:2009 YcTporicTBa ynpaerneHus as-
TOMaTu4yeckue anekTpuueckne GbITOBOMO UM aHano-
rMuYHoro HasHadeHus. Yactb 2-5. YactHble Tpebo-
BaHWS K aBTOMaTUYECKUM 3MEKTPUHECKUM CuCTe-
MaMm ynpaeneHusi ropenkamm

IDT

[OCT IEC 60730-2-5—2012 ABTOMaTM4YECKUE INEKT-
pudeckue ynpaersiiolme ycTporucTea GbLITOBOIO U aHa-
NOMMYHOro HasHadvenusi. Yactb 2-5. [lononHutenbHble
TpeboBaHNs K aBTOMAaTUYECKUM 3MEKTPUYECKUM YCT-
pOWCTBaM yrpasrieHusi ropernkamm

IEC 60730-2-7:2008 YcTporicTBa ynpaerneHus as-
TOMaTu4Yeckne anekTpmueckne GbITOBOMO UM aHano-
rMuYHoro HasHadeHus. Yactb 2-7. YactHble Tpebo-
BaHWsi K TalMepam U YacaMm ¢ Nnepeknovarenem

IDT

OCT IEC 60730-2-7—2011 ABTOMaTUUECKME INEKTPU-
Yeckue ynpasensolme ycTporcTea 6bITOBOro U aHarno-
rM4HOro HasHaveHust. Yactb 2-7. YacTtHbie TpeboBaHus
K TaiMepaMm U BPEMEHHbIM NnepeksiioyaTensm

IEC 60730-2-8:2003 YcTporicTBa ynpaerneHus as-
TOMaTu4Yeckne anekTpmueckne GbITOBOMO UM aHano-
rMuYHoro HasHadeHus. Yactb 2-8. YactHble Tpebo-
BaHWS K TMOPABIMYECKUM SNEKTpOoKIanaHam, BKITHo-
Yan TpeboBaHMA K MEXaHUYeCKUM XapakTepucTu-
Kam

IDT

MOCT IEC 60730-2-8—2012 [ononHutensHble Tpebo-
BaHWs K 3NEKTPONPUBOAHBIM BOASAHLIM KNanaHawm,
BKIIOYas TpebOBaHUSI K MEXAHWMYECKMM XapaKTepUCTK-
Kam

IEC 60730-2-10:2006 YcTpoKcTBa ynpaeneHus a.-
TOMaTu4yeckue anekTpuyeckue GbITOBOIO WM aHano-
rm4Horo HasHavenus. Yacte 2-10. YacTtHble Tpebo-
BaHWA K pene nycka anektpoasuratenen

IDT

MOCT IEC 60730-2-10—2013 ABTOMaTuueckne anekrt-
pudeckue ynpaersiiowme ycTpomcTea 6bITOBOIO U aHa-
NOMMYHOrO HasHaueHwus

IEC 60730-2-11:2006 YcTpovcTBa ynpaBrneHns aB-
TOMaTu4yeckue anekTpvuyeckue GbITOBOMO KM aHano-
rM4HOro HasHadeHusi. Yacte 2-11. YacTtHble Tpe6o-
BaHWA K perynstopam aHeprum

MOD

FOCT 32128.2.11—2013 (IEC 60730-2-11:2006)* As-
TOMaTUYeCKMe aNeKTPUYecKMe ynpaensaiowme ycTpon-
cTBa OLITOBOIO U aHANOMMYHOMO HasHavenus. Yactb 2-11.
YacTHble TpeboBaHua K perynatopam 3Heprmm

IEC 60730-2-14:2008 YcrpoucTBa ynpaBneHusl aB-
TOMaTu4eckue anexkTpudeckne GbITOBOrO U aHano-
rMYHOro HasHauveHus. Yactb 2-14. YacTtHble Tpebo-
BaHWUA K 3NEKTpONpUBOAaMm

IDT

FOCT IEC 60730-2-14—2012 ABTOMaTHUeCKNE 3MEKT-
puyeckue ynpaersiiowme ycTpomcTea 6bITOBOIO U aHa-
NOMMYHOrO HasHaudeHus. Yacte 2-14. [ononHutenbHbie
TpeboBaHnA K aneKkTpu4eckuMm CUNOBLIM MPUBOAAM

IEC 60730-2-19:2007 YcTtpoucTBa ynpaBrneHus1 aB-
TOMaTuYeckue anekTpudeckne GbITOBOrO U aHano-
rMYHOro HasHauveHus. Yactb 2-19. YactHble Tpebo-
BaHWA K MACNAHLIM KnanaHaMm C 3MeKTponpuBo-
AoMm, BKNoYasa TpeboBaHUA K MEeXaHUYeCKUM Xa-
pakTepucTukam

IDT

FOCT IEC 60730-2-19—2012 YcTpowcTea aBTomatu-
Yeckne 3NeKTpuYeckne ynpaensiowme 66ITOBOro n aHa-
TNOrMYHOrO HasHauvenusn. Yactb 2-19. [lononHutTenbHble
TpeboBaHUs K MacnAHLIM KnanaHam C 3NeKTponpuBo-
OOM, BKNiovasi Tpe6OBaHWA K MEXaHWYeCKUM Xapakre-
pucTukam

IEC 60898-2:2003 Bbikniovatenu aBTomaTuieckue
ANA MakcMManbHOW TOKOBOM 3aLMThl YCTAHOBOK
6bITOBOrO U aHANOMMYHOIO HasHa4veHusi. YacTb 2.
ABTOmMaTuueckue BbiknovaTenu ans pabotbl Ha
NePEMEHHOM WU NOCTOAHHOM TOKe

IDT

FOCT IEC 60898-2—2011 Bbikntovartenu aBtomatu-
Yeckue anst 3almTbl OT CBEPXTOKOB 3M1EKTPOYCTAHOBOK
ObITOBOrO U aHaNoOMM4YHOro HasHaveHusl. Yactb 2. Bbik-
nioyarenu aBTomaTuHeckue ans NepPemMeHHoro u no-
CTOSAIHHOIO TOKAa
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OkonyaHue mabnuus! JA.1

O6o3Ha4eHne U HaMMeHoBaHNe
MeXOyHapoaHoro craHzapra

CreneHb
cooTBeT-
cTBUA

0O603Ha4eHMe 1 HanmMeHoBaHWe
MEXrocyapCTBEHHOro craHgapra

IEC 60906-3:1994 Bunku n wrencenbHble po3eT-
kn no IEC GbITOBOro M aHanorm4HoOro HasHa4YeHus.
Yacte 3: Bunku n wrencenbHble poO3eTKN CaMo-
BOCCTaHaBNUBAIOWMWECA HA HOMUHAINbHbIE 3HaYe-
Hust 16 A 6 B, 12 B, 24 B, 48 B nepemeHHOro um
NOCTOSIHHOIO TOKa

IDT

MOCT IEC 60906-3—2011 Cuctema MOK Bunok u
LTencenbHbIX PO3eTOK OLITOBOrO U aHanorM4YHoro Ha-
3Ha4eHus. YacTHble TpeboBaHWsA K BUNKam 1 LITencenb-
HbIM po3eTkam cucTembl 6e30nNacHoOro CBEPXHU3KOro
HanpskeHus (SELV) 6, 12, 24 n 48 B 1 Ha HOMWHanNb-
HbI TOK 16 A, TexHuueckne TpeboBaHus

IEC 60999-1:1999 YcTponctea coeguHUTENbHbIE.
MeaHble anekTponpoeoga. TpeboeaHus Gesonac-
HOCTU K BMHTOBbIM W GE3BMHTOBLIM 3axKumam,.
YacTte 1. O6wue n yacTHele TpeboBaHUs K 3aXu-
MaMm Anisi MpoBoAoB cevermem ot 0,2 Mm2 ao 35 mm?2
(BKNIOUNTENBHO)

MOD

FOCT 31602.1—2012 (IEC 60999-1:1999)* CoeguHu-
TenbHble ycTponcTea. TpeboBaHmsi 6e30MacHOCTM K
KOHTaKTHbIM 3aumam. Yactb 1. TpeboBaHus k BUHTO-
BbIM 1 O€3BMHTOBbIM KOHTaKTHbIM 3aMMam Ans co-
eauHeHNs1 MeAHbIX NPOBOAHMKOB C HOMMHAlbHbIM
cedeHuem ot 0,2 go 35 kB. MM

IEC 61032:1997 3awuTa nogein n obopyaoeaHus,
obecneumBaemasi kopnycamu. Lynel gns npo-
BEpPKU

IDT

FOCT MOK 61032—2002 3awuTta nogein n obopyao-
BaHus, obecneumBaemas obonoykamu. Lynbl nenbita-
TenbHble

IEC 61058-1:2008 Brikntovatenu gns anekrpudec-
KUX NMPUBOPOB ObITOBOrO U aHANOIMYHOrO Ha3Haqe-
Hus. YacTtb 1. O6wume TpebGoBaHus

IDT

MOCT IEC 61058-1—2012 Bbikntoyarenu gns anekrpo-
npubopos. Yacte 1. Obwume TpeboBanus

IEC 61140:2009 3awuTa OT NOpaXKeHUA SMeKTpu-
yeckum Tokom. OBLLMe acnekTbl, CBA3aHHbIE C SMeKT-
poycTaHOBKaMu U 3nekTpoobopyaoBaHmem

IDT

OCT IEC 61140—2012 3awmrta OT nopaxeHnsa 3NeKT-
puyeckmm TokoM. O6ume nonoxeHust 6e3onacHoOCTn
yCTaHOBOK U obopyaoBaHus

* BHeceHHble TeXHW4YecKue OTKMOHeHUs1 obecneunBaioT

BbINONHeHWe TpeboBaHWUi HacTosAWero craHgapTa.

Tabnwuua JA.2 — CeegeHnsi O COOTBETCTBUN MEXIOCYAapPCTBEHHLIX CTAHAAPTOB CCbINOYHLIM MEXAYHAPOAHbLIM

cTaHgapTam apyroro roga magaHus

annapartypa u aHarnormyHas anek-
TpOHHas annapatypa. TpeboBa-
HUSA TEeXHUKM 6e3onacHocTn

napartypa u aHanormyHas anekr-
poHHas annapatypa. TpeboBaHnusi
TeXHUKn 6e3onacHoOCTH

O603Ha4YeHne n HaumeHoBaHUe O6o3Ha4eHne u HaumeHoBaHue CreneHb O6o3Ha4YeHne M HauMmeHoBaHWe
CChINIOYHOrO MEXAyHapOLHOro MeXayHapogHoro craHaapra cooTBeT- MEeXrocyflapCTBEHHOIO
cTaHpapTa Apyroro rofa usgaHus cTBUA cTaHpaprta
IEC 60065:2011 Ayguo-, Bugeo- |IEC 60065:2005 Ayano-, Bugeoart- IDT rOCT IEC 60065—2011 Ayawo-, Bu-

[Ee0- N aHanornyHas 3nNeKTpoHHas
annapartypa. Tpebosanusa 6esonac-
HOCTHU

(IEC 60065:2005, IDT)

IEC 60068-2-2:2007 UcnbiTanus
Ha BO34EeWNCTBME BHELWHNX (haKTo-
poB. YacTb 2. UcnbiTanus. Ucnbi-
TaHue B: Cyxoe Tenno

IEC 60068-2-2:1974 WcnbiTaHus
Ha BO3QeNCcTBUE BHELWHUX (hakTo-
poB. Yactb 2. UcnbiTaHus. Uenbi-
TaHue B: Cyxoe Tenno

MOD

MOCT 28200—89 (M3K 68-2-2—74)*
OcHOBHble mMeToAbl UCNBITAHWUM Ha
BO3AENCTBUE BHELWHUX (DaKTOPOB.
Yactb 2. UcnbiTanmsa. Ucneitanne B:
Cyxoe Tenno

(IEC 60068-2-2:1974, MOD)

IEC 60068-2-6:2007 WcnbiTaHus
Ha BO3AeWNCTBUE BHEWHUX haKTo-
poB. YacTb 2: UcnbiTanus. Uenbli-
Tanne Fc: Bubpaumsa (cuHycom-
AanbHas)

IEC 60068-2-6:1982 OcHoBHbIE
MEeTOoAbl UCNbITAHMA Ha BO3Aen-
CTBME BHELLHUX (haKTopoB. YacTb 2.
Ucnbitanus. Ucneitanne FC un py-
koBoAcTBO. Bubpaums (cuHycom-
AanbHas)

MOD

MoCT 28203—89 (M3K 68-2-6—82)*
OcHOBHble MeToAbl UCNBITAHUA HA
BO3QENCTBME BHEWHUX (HaKTOPOB.
Yactb 2. UcnbiTanusa. Wenbitanmne Fc
n pykoBoacTeo: Bubpaums (cunycom-
AanbHas)

(IEC 60068-2-6:1982, MOD)
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O603Ha4YeHne 1 HaMMeHoBaHue
CCbINOYHOrO MeXOyHapo4HOro
cTaHpaprta

O603Ha4YeHne 1 HaMMeHOBaHWe
MeXxayHapoaHoro craHgapTa
Lpyroro roga usgaHus

CreneHb
cooTBeT-
cTBUA

0O6o3HavyeHne 1 HaumeHoBaHue
MEXrocynapCTBEHHOro
cTaHpapTa

IEC 60068-2-31:2008 WcnwiTa-
HWA Ha BO3AENCTBME BHELIHUX
thakTopos. Hactb 2-31. Ucnbita-
Hua. WeneiTanne Ec: Bosgen-
CTBUA Npu rpybom obpaluerHun, B
OCHOBHOM, ¢ o6pasuamu anna-

paTypsl

IEC 60068-2-31:1969 UcnbiTa-
HUSl Ha BO34ENCTBME BHELHUX
thakTopoB.. Yactb 2. NcnbiTanus.
Weneitanne Ec: MNMagenue mn on-
pokugbiBaHue, npeaHasHavYeH-
Hoe, B OCHOBHOM, A5l annapary-

pbl

MOD

MOCT 28217—89 (M3K 68-2-31—69)*
OcCHOBHbIe MeTOAbI UCMbITAHWUIN Ha BO3-
JencTBme BHEWHMX hakTopoB. YacTb 2.
VenbiTanus. Ucnbitanne Ec: Magexue
M OMNpoKuAbiBaHUE, NpeaHas3HaYeHHoe
B OCHOBHOM Anisl annapaTypbl

(IEC 60068-2-31:1969, MOD)

IEC 60076-1:2011 TpaHcdopma-
TOpbl cunosble. YacTte 1. Obwune
NoNoXeHus

IEC 60076-1:1993 TpaHcdopma-
TOpbl cunoeele. YacTte 1: Obwue
NoNoXeHus

MOD

OCT 30830—2002 (M3K 60076-1—93)*
TpaHccopmatopbl cunoBble. Yactb 1.
O6Lwme nonoxeHus

(IEC 60076-1:1993, MOD)

IEC/TR 60083:2009 WTencenu u
pO3eTKM GbITOBOro U aHannorMyHo-
ro obLiero HasHa4eHus1, cTaHgap-
TU30BaHHble B CTpaHax-4yneHax
IEC

IEC 60083:1975 CoeguHutenm
wrencenbHele B6bITOBOrO M aHa-
NOTMYHOTO  OBLEro HazHaYeHWs.
CraHgapTHble NUCTLI

MOD

MOCT 7396.1—89 (M3K 83—75)* Co-
SOVHUTENN 3NEKTpUYecKne LITencenb-
Hble BLITOBOro U aHarNoMM4YHOro Ha3Ha-
yeHusi. OCHOBHblE pa3smMepbi

(IEC 60083:1975, MOD)

IEC 60112:2009 MaTtepuansi
3NeKTPOU3ONSALNOHHLIE TBEp-
avle. MeToabl onpepgeneHns Hop-
MaTWBHOIO U CPaBHUTEIBHOIO
WHOEKCOB TPEKMHIOCTOMKOCTMW

IEC 60112:1979 Marvepuansl
3NEeKTPOU3ONALUOHHbLIE TBEp-
able. Metogbl onpegenenus
CPaBHUTEIBHOIO U KOHTPONbHO-
r0 MHOEKCOB TPEKMHIOCTOWKOCTH
BO BINaXHOW cpefe

MOD

FOCT 27473—87 (M3K 112—79)*
MaTtepmanbl 3n€eKTPON3ONSIUMOHHBbIE
TBepable. MeToa onpeaenexnsi cpae-
HUTENBHOIO N KOHTPOSIBHOrO MHAEKCOB
TPEKMHIOCTOMKOCTU BO BNA)XHOW cpe-
e

(IEC 60112:1979, MOD)

IEC 60227-2:2003 KabGenu ¢ no-
NIMBUHWUNXNOPUGHON n3onsiunen
Ha HOMWHarnbHblIe HanpsPKeHUs!
0o 450/750 B BKMHOYMTENBHO.
Yactb 2: MeToapbl ncnbiTaHui

IEC 60227-2:1997 Kabenu c no-
NIMBUHUNXNOPUAHON N30nsILnen
HaA HOMMHanNbHble HanpsKeHWs
no 450/750 B BkntounTenbHoO.
Yacte 2: MeToabl ncnoitTaHui

IDT

FOCT IEC 60227-2—2012 Kabenu ¢
MONMMBUHWIIXITOPUOHON M30MsILMEN HA HO-
MMHanbHoOe HanpspkeHne o 450/750 B
BKIounTenbHo. Yactb 2. Metoabl uc-
NbiTAHUA

(IEC 60227-2:1997, IDT)

IEC 60227-4:1997 KabGenu ¢ no-
NIMBUHUNXNOPUGHON n3onsiunen
Ha HOMMHaIbHOE HanpsbkeHue
no 450/750 B BknwounTenbHO.
YacTb 4. Kabenu B obonouke ans
cTaumoHapHou npoknagkm + Ma-
MeHeHune 1

IEC 60227-4:1992 KaGenu ¢ no-
NIMBUHUNXNOPUAHON n3oNAUnEn
Ha HOMMHanNbHOE HanpsbkeHue
no 450/750 B Bkno4uTenbHO.
Yacte 4. Kabenu B o6onovke ans
CTaUMOHAPHOW NPOKNaaKu

IDT

OCT IEC 60227-4—2011 Kabenu ¢
MONMBUHUITXTIOPUAHOW U3ONAUMENA HA HO-
MMHanbHoOe HanpsbkeHne no 450/750 B
BkmountenbHo. Kabenu B o6onovke
ANA CTauMoHapHOW NpoKnagku

(IEC 60227-4:1992, IDT)

IEC 60227-5:2011 KaGenu ¢ no-
NIMBUHUNXNOPUGHON n3onsiunen
Ha HOMWHAarnbHble HaNpsHKEHUN
no 450/750 B Bkno4YMTENbHO.
Yactb 5: MMbkve kabenu (LHypbI)

IEC 60227-5:1997 Kabenu ¢ no-
NMBUHUNXITOPUAHON U30NAUMEN
Ha HOMMHAIbHbIE HamNpsPKeHUs
no 450/750 B BkNounTENBHO.
Yactb 5: [nbkue kabenu (WHypbI)

IDT

FOCT IEC 60227-5—2011 KaGenu c
MONMBUHWIXITOPUAHOW U30NSILMEN HA HO-
MMHaNbHOE HanpsbkeHne o 450/750 B
BKnouMTenbHO. YacTe 5. MMbkue kabe-
nm (WHypbl)

(IEC 60227-5:1997, IDT)

IEC 60227-6:2001 KabGenu ¢ no-
NIMBUHUNXNOPUGHON n3onsiumen
Ha HOMWHAaIbHblIE HaMpsHKEeHUN
4o 450/750 B BKMIOYMTENBLHO.
YacTte 6. JlndToBbie kabenu n
kabenu ana rmbkux coeguHeHui

IEC 60227-6:1985 Kabenu ¢ no-
NIMBUHUINXITOPUAHON M3onsiumMen
HA HOMMHAambHbIE HaMNpPsHKEHUA
po 450/750 B BknountensHo.
Yacs 6. JludtoBbie kabernm un ka-
6enu ana mbknx coeanHeHUN

IDT

FOCT IEC 60227-6—2011 Kabenu ¢
MONVBUHUIXITOPUOHON M30MsSILMEN HA HO-
MUHansHoe Hanpspkenue ao 450/750 B
BKMounTensHo. Jludtoeblie kabenu n
kabenu ans rmbkux coeguHeHUi

(IEC 60227-6:1985, IDT)
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lMpodomxerHue mabnuus! GA.2

TIMBUHWUNXNOPUAHOW n3onsumen
HAa HOMUHAamNbHbBIE HanpsXeHus
po 450/750 B Bkn4uUTENbHO.
YacTtb 7. TMbkme 3KpaHMPOBaHHbIe
M HE3KPaHWPOBaHHbIE OBYXWUIb-
Hble UM MHOTOXWIbHbIE KaGenu

BUHUNXTOPUAHON U30NAUNEN Ha
HOMWHamnbHblEe HaAMNPSHKEHUSA OO0
450/750 B BkntounTensHo. YacTtb 7:
MbKMe aKpaHMPOBaHHLIE N HEJK-
paHVMpoBaHHble KabGenu OBYXuIb-
Hble U MHOTOXWIbHbIE

O603Ha4YeHne U HaMMeHoBaHue O603HavyeHne 1 HaumeHoBaHue |CTeneHb 06o3HavyeHUe U HaUMeHOBaHUe
CChINOYHOrO MEXAYHapoOHOro MeXAyHapoaHOro craHgapTa coOTBET- MEXrocyoapCcTBEHHOTO
cTaHgapra LpYroro roga magaus cTBUA cTaHgaprta
IEC 60227-7:2012 Kabenu ¢ no- |IEC 60227-7:1995 Kabenu c nonu-| IDT  [TOCT IEC 60227-7—2012 Kabenu ¢

MONMBUHWUNXITOPUOHOW U30NALMEN Ha HO-
MUHanbHOe HanpskeHne o 450/750 B
BKNouMTEnbHo. Yacte 7. Kabenu rnb-
KMe 3KpaHUPOBAaHHbIE W He3KpaHWpo-
BaHHble C ABYMA unn Gonee TOKOMpo-
BOASALLMMU XUrnaMmu

(IEC 60227-5:1995, IDT)

IEC 60245-2:1998 Kabenu ¢ pe-
31IHOBOW M3oMsALUMEN HA HOMMHaNb-
HOe HanpsbxeHne go 450/750 B
BKIMounTENbHO. Yacte 2;: MeToap!
nenbiTaHnAa

IEC 60245-2:1994 Kabenu ¢ peau-
HOBOW M3onsuMen Ha HOMWHAanNb-
Hoe HanpsixeHue go 450/750 B
BKNounTenbHo. Yactb 2: Metoabl
McnbITaHWM

IDT

MOCT IEC 60245-2—2011 Kabenu ¢
PE3MHOBON M30ONSALMeN Ha HOMWHAmMb-
Hoe HanpsbkeHne ao 450/750 B skmto-
unTenbHo. MeTtogsl ucnbITaHWUM

(IEC 60245-2:1994, IDT)

IEC 60245-4:2011 Kabenu ¢ peau-
HOBOW M3onsAUnen Ha HOMMHamb-
HOe HanpsixeHne go 450/750 B
BKIIOYMTENBHO. YacTb 4: WWHypbl n
rmbkve kabenu

IEC 60245-4:1994 Kabenu ¢ peau-
HOBOW M3onsuMen Ha HOMWHAanNb-
Hoe HanpsixeHue go 450/750 B
BKMIOYMTENBHO. YacTe 4: LUHypbI n
rmbkne kabenm

IDT

FOCT IEC 60245-4—2011 Kabenwu c pe-
3MHOBOW U30NsLMEN Ha HOMUHaNb-
Hoe HanpsikeHne go 450/750 B ekmio-
untenbHo. Yactb 4. LUHypbl 1 mbkne
kabenm

(IEC 60245-4:1994, IDT)

IEC 60245-8:2012 Kabenu ¢ peau-
HOBOW M3onsAunen Ha HOMUHAamMb-
HOe HanpsixeHue go 450/750 B
BKIoUMTENbHO. Yacte 8. LHypbl
ana obnactel NpUMeHeHus, Tpe-
ByIoLLMX BLICOKOW MMOKOCTM

IEC 60245-8:1998 Kabenwu ¢ peau-
HOBOW U30NsILMEN HA HOMWHAaMb-
HOoe HanpsixeHue go 450/750 B
BKMounTENBLHO. YacTte 8. LUHypel
ans obnactell NpUMeHeHus, Tpe-
BytoLMX BbICOKOW MTMBKOCTU

IDT

FOCT IEC 60245-8—2011 Kabenu ¢
pPe3VHOBON M30MAUMEN HA HOMMHAIb-
Hoe HanpstkeHmne go 450/750 B Bkmio-
untensHo. Yactb 8. lLHypel gnst obnac-
Tel NpUMeHeHns, TpebyloWwmX BbICOKON
rmbkocTu

(IEC 60245-8:1998, IDT)

IEC 60269-2:2013 lNpeaoxpaHu-
Tenu nnaBkne HU3KOBOMbTHbIE.
YacTe 2. [lononHuteneHble Tpebo-
BaHWs K NIaBKUM MpeaoxpaHuTe-
NsIM, MCMOMNb3yeMbIM KBanuuum-
pOBaHHBLIM MepcoHanoM (rnae-
HbiM 06pa3oM, NPOMbIWNEHHOrO
HasHaueHus1). Mpumepbl cTanaap-
TU30BaHHbLIX CUCTEM NPEeaoXpaHu-
Tenen ot A po K

IEC 60269-2:1986 lNpeaoxpaHu-
TENW MNnaBKue HU3KOBOMbTHbLIE.
YacTb 2: JononHutenbHbie Tpebo-
BaHUA K MIaBKUM NpegoxpaHuTe-
NAM, ncnornb3yemMmbiM kBarnmduum-
pOBaHHLIM nNepcoHanom (rnas-
HbIM 06pa3oM, NMPOMbILLINEHHOIO
Ha3HaveHus)

MOD

MOCT 31196.2—2012 (IEC 60269-2:1986)"
MpepoxpaHuTeny NNaBkMe HU3KOBONLT-
Hble. HYacTb 2. JononHuTenbHble Tpe-
60BaHWA K NNABKUM NpeaoXpaHNTeNsam
NPOMBILWEHHOTO Ha3HAYeHUs

(IEC 60269-2:1986, MOD)

IEC 60269-3:2013 MpegoxpaHu-
Tenu nMaBKNE HU3KOBOSMLTHLIE.
Yactb 3. JononHutenbHble Tpebo-
BaHWA K NMaBKUM MpegoxpaHuTe-
NSIM, UCMONb3yEMbIM HEeKBanudm-
LMPOBaHHbIM NEPCOHaNoM (rnae-
HbiM 00pa3oM, ObITOBOrO M aHa-
TNOIMYHOTO HasHadeHun). MNpume-
pbl CTaHAAPTU3NMPOBAHHLIX CUC-
TEM MNaBKX NpeaoxpaHuTenen ot A
no F

IEC 60269-3:1987 lNpeaoxpaHu-
TENW TMnaBKue HU3KOBOMbTHbLIE.
YacTb 3: JononHutenbHbie Tpebo-
BaHUA K MIaBKUM NpegoxpaHuTe-
NAM, UCNOrNb3yeMbiM HekBanudm-
LUMPOBaAHHBLIM MEpPCOHAanNom (rnae-
HbIM 00pa3om, OLITOBOro KU aHano-
TMYHOIO Ha3HaYeHus!)

MOD

IEC 60269-3A:1978 lNMpeaoxpaHu-
TENW TMnaBKue HU3KOBOMbTHbLIE.
Yactb 3. JononHutenbHbie Tpebo-
BaHUSA K MIaBKUM NpegoxpaHuTe-
NAM ObITOBOTO M aHAINOrMYHOro
Ha3HauveHus. [lpunoxeHune a.
Mpumepbl cTaHAAPTHLIX NNAaBKUX
npegoxpaHutenen ObITOBOroO U
aHanorMYHOro Has3HadeHusl

MOCT 31196.3—2012 (IEC 60269-3:1987,
IEC 60269-3A:1978)" lMNpenoxpaHute-
N NnaBkue HU3KkoBonbTHble. YacTtb 3.
HononnutenebHbie Tpe6oBaHus K NNaB-
KMM rpefoxpaHutensMm ObiTOBOIo u
aHaNoOrM4YHOro HasHaveHus

(IEC 60269-3:1987, MOD)

(IEC 60269-3A:1978, MOD)
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O603Ha4yeHMe 1 HaUMEeHOBaHUe
CCbITOYHOIO MEXAYHapOHOro
cTaHpapTa

O603Ha4YeHne u HaumeHoBaHue
MeXyHapoZHOro craHaapra
Opyroro roga usgaHusi

CreneHb
cooTBeT-
cTBUA

0O603HaueHne M HauMeHOBaHUe
MEeXrocyZlapCTBEHHOrO
craHgapTa

IEC 60269-4:2012 lNMpepoxpa-
HUTENU NraBKUe HU3KOBOIbT-
Hble. YacTb 4. [lononHuTtenbHble
TpeboBaHUsl K NNaBKUM BCTaB-
KaMm Ans 3awmTbl NonynpoBoa-
HUKOBbIX YCTPONCTB

IEC 60269-4:1986 lNpeagoxpaHm-
TENU NNaBkMe HU3KOBOJILTHLIE.
YacTtb 4. [lononHuteneHble Tpe-
60BaHUA K NNaBKMM BCTaBKaMm
ONA 3aWmMTbl NONynpoBOAHUKO-
BbIX YCTPOWUCTB

MOD

MOCT 31196.4—2012 (IEC 60269-4:1986)*
Hu3koBonbTHBIE NMNaBKMe NpegoxpaHuTe-
. Yactb 4. lononHutensHble TpeboBa-
HUS1 K MNaBkUM NpegoxpaHuTenam ans 3a-
WMThI MONYNPOBOAHUKOBBIX YCTPOUCTB
(IEC 60269-4:1986, MOD)

IEC 60309-1:2012 Bunku, po-
3eTKA U COeQUHUTENN MPOMBbILL-
TNeHHOoro HasHauyenusl. Yactb 1.
O6bwue TpeboBaHus

IEC 60309-1:1999 Bunku, po-
3eTKM U COeAMHUTENMN MPOMBbILL-
NeHHoro HasHauyenusi. Yactb 1.
O6uwue TpeboBaHust

MOD

FOCT 30849.1—2002 (M3K 60309-1:1999)*
Bunku, wrencenbHbie po3eTKU U COEANHN-
TelnbHble yCTpOﬁCTBa NMPOMBbILUIIEHHOIO Ha-
3HauyeHust. Yactb 1. Obwue TpeboBaHus
(IEC 60309-1:1999, MOD)

IEC 60309-2:2012 Bunku, po-
3eTKA U COeUHUTENU MPOMBbILL-
TNEHHOro HasHaudeHusl. Yactb 2.
TpeboBaHus kK pasmepHON B3a-
MMO3aMEHSIEMOCTU apmarypbl
CO WTLIPAMU U KOHTAKTHbIMU
rHesgamm

IEC 60309-2:1999 Bunku, po-
3eTKM U COeAMHUTENN MPOMBbILL-
NEeHHOro HasHauenumsi. Yactb 2.
TpeboBaHusi kK pa3mepHOl B3a-
MMO3aMeEHSIEMOCTM apMaTypbl
CO WTHLIPSIMMU U KOHTaAKTHbLIMU
rHesgamm

MOD

MOCT 30849.2—2002 (M3K 60309-2:1999)*
Bunku, wrencenbHble po3eTKN U COSAUHU-
TenbHbIE YCTPONCTBA NPOMBILLNEHHOTO Ha-
3HaveHus. Yactb 2. TpeboBanus k B3am-
MO3aMEeHAeMOCTU Pa3MEPOB LUTbIPENA U
KOHTaKTHbIX rHe3q coe,quHuTeneﬁ

(IEC 60309-2:1999, MOD)

IEC 60320-1:2007 CoeguHute-
nun anekTponpubopoB ObITOBO-
ro v aHanorn4yHoro obuero Ha-
3Ha4eHus1. Yactb 1. O6wme Tpe-
6oBaHuAa

IEC 60320-1:1994 CoeguHute-
N1 anekTponpubopoB 6bITOBOro
W aHanorMyHoro oblero HasHa-
yeHusi. Yactb 1: O6wme Tpebo-
BaHUA

MOD

MOCT 30851.1—2002 (M3K 60320-1:1994)*
CoeanHutenn anekrpuyeckne 6bITOBOro u
aHanormyHoro HasHavexnua. Yactb 1. O6-
wue TpeboBaHMsA U MEeToAbl UCMbITAHWUI
(IEC 60320-1:1994, MOD)

IEC 60320-2-3:2005 CoeanHu-
Tenu anekTponpubopor GbiTo-
BOro M aHanoru4yHoro o6uiero
HasHa4veHus. YacTtb 2-3. Coegu-
HUTENU CO CTEMNeHblo 3alUThbI
Bbiwe IPXO

IEC 60320-2-3:1998 CoeauHum-
Tenu anekTponpnbopos 6bITOBO-
ro u aHanorn4yHoro obuero Ha-
3HaveHus. YacTtb 2-3. Coeantu-
TENnU CO CTEMNEeHbIo 3aLLMThI BbilLe
IPXO

MOD

IOCT 30851.2.3—2012 (IEC 60320-2-3:1998)*
CoeguHutenu anekrtpudeckune 6bITOBOro
HasHaueHua. Yactb 2-3. [ononHutenbHble
TpeboBaHUa K COegUHUTENSIM CTENEHn 3a-
wuThbl cBbiwe IPXO n metoab! ucnbiTaHnii
(IEC 60320-2-3:1998, MOD)

IEC 60454-1:1992 IleHTbl anekT-
pPOU3ONALNOHHBIE CamMonpu-
KnevBawwmnecs. TexHnyeckme
ycnosusi. Yactb 1; O6wye Tpe-
6oBaHus

IEC 60454-1:1974 IleHTbl anekT-
POV30NALNOHHbIE CaMonpuKre-
nBarowmnecs. TexHuyeckue yCJ'IO-
Bus. Yactb 1: O6wue Tpeboea-
HUs

MOD

FOCT 28018—89 (MOK 454-1—74)* Nen-
Tbl NTUMKUE SNEKTPOM30NsUMOHHbIe. Oblwme
TexHudeckne TpeboBaHua
(IEC 60454-1:1974, MOD)

IEC 60454-2:2007 JleHTbl anekT-
pPOU3ONALUOHHLIE Ccamonpu-
knevBawwmecs. Yactb 2: MeTo-
Obl UCMBITAHUN

IEC 60454-2:1974 TexHudeckune
YCMNOBUA Ha YyBCTBUTENbHbIE K
OaBNEHNIO U30MSALUNOHHbBIE NeH-
Tbl AN 3NEKTPUHECKUX Lenewn.
Yactb 2. MeToabl ucnbiTaHum

IEC 60454-2A:1978 TexHuuvec-
Kne ycnosus Ha YyBCTBUTENb-
Hble K AaBMeHWIo U30MsILUOH-
Hble NEHTbI A5 3NEKTPUHECKUX
uenen. Yactb 2. MeTtoabl ucnbli-
TaHui. [NepBoe AOMonHeHue K
nybnukauun 454-2-74

MOD

rOCT 28019—89 (M3OK 454-2—74, M3K
454-2A—78)* JleHTbl NUMNKNEe 3NeKTponso-
nAunoHHble. MeTodbl ucnbiTaHWn

(IEC 60454-2:1974, MOD)

(IEC 60454-2A:1978, MOD)
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O603Ha4YeHne U HaumMeHoBaHue
CCbINOYHOrO MeXyHapoaHOro
craHpapTta

OB603Ha4YeHne M HaMMeHoBaHWe
MeXAyHapoaHOro craHgapTa
LpYroro roga uagaHusi

CreneHb
cooTBET-
cTBUA

OB603Ha4YeHNe M HauMeHoBaHWe
MEeXrocynapCTBEHHOIO
cTaHgaprta

IEC 60454-3-1:2002 leHThl
ANeKTPOU3ONSALNOHHbBIE CamMO-
npukneuBawwmecq. Yacte 3.
TexHn4eckne ycnoBusi Ha OT-
genbHele matepuansl. Jlnet 1.
JleHTbl M3 nonvBMHUNXNopraa ¢
KeeM, YyBCTBUTEMbHLIM K Ha-
O2BMUBaHUIO

IEC 60454-3-1:1976 [IleHTbl
3NEeKTPOM3ONSALNOHHbBIE CaMO-
npukneneawwmecs. TexHu4ec-
ke Tpebosanus. Jlnct 1: Tpebo-
BaHWS K MNacTuuLmMpoBaHHOMY
NONUBUHMNXIIOPUAY C HETEPMO-
pPEaKTUBHbLIM KIeem

MOD

MOCT 28020—89 (M3K 454-3-1—786)*
JleHTbl NUNKMe 3NeKTPOU3ONALNOHHbBIE.
TpeboBaHusa K nnacTMOUUUPOBaHHbLIM MO-
TNVBUHWUMXTOPUAHBIM NEHTaM ¢ Tepmonna-
CTUYHBLIM are3VBOM

(IEC 60454-3-1:1976, MOD)

IEC 60454-3-2:2006 JleHThl
3NeKTPOUN30NALUNOHHbIE CaMO-
npvkneuBawwmecd. Yacte 3.
TexHnueckme TpeboBaHws. Jinuct 2:
TpeboBaHusa K NONU3MUPHLIM
NeHTaM C TepPMOPEaKTUBHbIM,
TEepMONIacTUYHbIM UK akpu-
NOBbLIM KIeeM

IEC 60454-3-2:1981 [IleHTbl
3NEeKTPOM3ONSALNOHHbBIE CaMO-
npukneneawwmecs. TexHu4ec-
ke TpeboBanust. Jluct 2: TexHu-
Yeckue yCroBusi Ha Nonmacup-
Hble neHTsl (PETP) ¢ Tepmope-
aKTUBHbIM Krneem

MOD

MOCT 28021—89 (M3K 454-3-2—81)*
JleHTbl NUNKMe 3NeKTPOU3ONSALNOHHbIE.
TpeboBaHusa Kk NonNMacUpPHLIM NEHTaM ¢
TEpPMOPEaKTUBHbLIM aare3vBOM

(IEC 60454-3-2:1981, MOD)

IEC 60454-3-4:2007 IeHTsl
3NeKTPOU30NALUNOHHBIE CaMO-
npuknenBawwmecs. Yacto 3.
TexHnyeckue ycnoBusi Ha OT-
penbHble matepuansl. Jluet 4.
LlennionosHasn kpenupoBaHHas
bymara ¢ pe3suHOBbIM TepMope-
aKTUBHbIM KIeem

IEC 60454-3-4:1978 JleHTnl
3NEeKTPOM3ONSALNOHHbBIE CaMO-
npukneneawwmecs. TexHu4ec-
ke TpeboBanus. Jlnct 4: Tpebo-
BaHWsI K LEJUTIONO3HON Kpenu-
poBaHHON Bymare ¢ Tepmopeak-
TUBHbLIM KIl€eM

MOD

MOCT 28023—89 (M3K 454-3-4—78)*
JIeHTbl NUMNKNEe 3NEKTPOU3ONALNOHHbBIE.
TpeboBaHus Kk KpenupoBaHHbIM Gyma-
HbIM NIEHTaM C TEPMOPEAKTUBHLIM aaresu-
BOM

(IEC 60454-3-4:1978, MOD)

IEC 60454-3-7—1998 JleHThl
3NEKTPOU3ONALNOHHbBIE Camo-
npukneuBawwmecs. Yacto 3.
TexHu4eckne ycnoBusa Ha OT-
JenbHble MaTtepuansbl. Jluct 7.
JIeHTbl U3 NONMMMMWOHOWN MIeH-
KM C KNeeMm, YyBCTBUTENbHbIM K
HaJaBnvMBaHuIo

IEC 60454-3-7:1984 [leHThl
3NEKTPOM3ONALNOHHBIE CaMO-
npukneneawwmeca. TexHmyec-
kue Tpe6osaHus. [luct 7: Tpebo-
BaHWA K eHTaMm U3 nonMmuMua-
HOW NNEeHKW C TepMopeakTuB-
HbIM Kneem

MOD

FOCT 28026—89 (M3K 454-3-7—84)*
NeHTbl NUNKMe 3NeKTPOM3ONSALNOHHbLIE.
TpeboBaHna K NONUMMUOHBIM NEHTaM €
TePMOPEaKTUBHBIM aAre3vBoM

(IEC 60320-3-7:1984, MOD)

IEC 60529:2013 CteneHu 3a-
WuThl, obecneymBaemele kopny-
camu (Kog IP)

IEC 60529:1989 Ctenenu 3awu-
Tbl, 06ecrneumBaemMble Kopnyca-
mun (Kog IP)

MOD

MOCT 14254—96 (MOK 529—89)* Crene-
HKX 3awmThl, oGecneunBaembie obonovka-
mu (Kog IP)

(IEC 60529:1989, MOD)

IEC 60730-1:2010 YctpowicTea
yrnpaeneHus aBTomaTu4veckue
anekTpuyeckne GbITOBOro M
aHanorMyHoro HasHadeHus.
Yactb 1. O6wue TpeboBaHus

IEC 60730-1:1999 YcTpoiictBa
ynpaeneHus aBTomMaTudeckue
anekTpuyeckme BbITOBOrO U aHa-
NOMMYHOIO HasHaveHus. Yactb 1.
O6wue TpeboBaHus

IDT

IOCT IEC 60730-1—2011 AsTOoMaTunudec-
KMe aneKTpuYeckme ynpasensiiowme ycTpow-
cTBa GbLITOBOro U aHaNoOrMyHOro HasHaude-
HuA. Obwme TpeboBaHusa U MeToabl UCMbI-
TaHun

(IEC 60730-1:1999, IDT)

IEC 60730-2-9:2011 YcTpoW-
CTBa ynpaBneHusl asToMaTuyec-
Kue anekTpuyeckue GbITOBOIO U
aHanormM4yHoro HasHadeHus.
YacTtb 2-9. YacTHble TpeboBa-
HUA K TepMmoperynatopam

IEC 60730-2-9:2008 Ycrpolictea
ynpaeneHus aBToMaTU4eckne
anekTpuyeckue GbITOBOTO 1 aHamno-
MMYHOrO HasHadeHws. Yactb 2-9.
YacTHble TpebGoBaHus K TepMo-
perynsitropam

IDT

MOCT IEC 60730-2-9—2011 AsTOoMaTn4ec-
K/e SnekTpuYecKkme ynpasensiiowme ycTpow-
CcTBa ObITOBOrO M aHarnornyHoro Ha3Hade-
Husa. YacTtb 2-9. YacTHble TpebGoBaHusa K
TEPMOUYBCTBUTEBHBIM YNPaBNSIOLLUM YCT-
poncTeam

(IEC 60730-2-9:2008, IDT)
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MOTOYHble. MeToabl ncnbeita-
Hun. Yactb 3. MexaHun4eckne
CBOWCTBA

MOTOYHble. MeToab! UCMbITaHUIA.
Yactb 3. MexaHu4eckne cBon-
cTBa

0O603HaveHue 1 HanmMeHoBaHue O603HavYeHne n HaumeHoBaHue | CTeneHb O603Ha4eHMe U HanMeHOBaHWe
CCBIMOYHOrO MEXAYHapPOOHOro MeXOyHapoLHOro craHjapra cooTBEeT- MEXrocyfapCTBEHHOro
cTaHpapTa Opyroro roga usgaHus CTBUA cTaHpapTa
IEC 60851-3:2013 lNMposoaa 06- | IEC 60851-3:1996 Mpoeoga 06-| IDT |[FOCT IEC 60851-3—2011 MpoBoga o6mo-

TOYHble. MeToabl ncneitanui, Yacte 3. Me-
XaHW4eckne CBOMCTBA
(IEC 60851-3:1996, IDT)

IEC 60851-5:2011 Mpoeoga o6-
MOTOuYHblE. MeTogbl ucneita-
Hun. Yactb 5. AnekTpuyeckue
CBOWCTBA

IEC 60851-5:1996 lMposoga 06-
MOTOYHbIE. MeToabl UCnbITaHWIA.
Yacte 5: OnekTpnyeckue CBOW-
cTBa

IDT

[OCT IEC 60851-5—2011 lMpoeoga o6mo-
ToYHble. MeToabl ucnoeiTaHmn. Yacte 5.
AnekTpuyeckne CBONCTBA

(IEC 60851-5:1996, IDT)

IEC 60851-6:2012 Mpoeoga 06-
MOTOYHble. MeToabl ncnbiTa-
HUN. YacTte 6. Tepmudeckue
CBOWCTBa

IEC 60851-6:1996 [lMposoaa 06-
MOTOYHbIE. MeTogbl ucnbITaHWN.
YacTb 6: Tepmmyeckne cBONCTBA

IDT

OCT IEC 60851-6—2011 MpoBoga obmo-
ToYHble. MeToabl ncnbiraHun. Yacte 6. Tep-
MUYEckue CBOMCTBA

(IEC 60851-6:1996, IDT)

IEC 60884-2-4:2007 Bunkv n
po3eTkN GbITOBOrO M aHanormy-
HOro HasHadvenus. Yactb 2-4.
YacTHble TpeboBaHus K BUITKaM
M po3eTkaM Ha Maroe no ycro-
BUsIM 6€30MacHOCTN Hanpsike-
Hue

IEC 60884-2-4:1993 Bunku m
PO3eTKN 6blTOBOFO N aHanornd-
HOro HasHaudenusi. Yactb 2: Ya-
CTHblE Tp660BaHVIF| K BUIMKamMm "
po3eTkam Ha Maroe rno ycrnoeu-
sIM 6e30NacHOCTU HanpskeHue

MOD

[OCT 30988.2.4—2003 (M3K 60884-2-4:1993)"
CoegvHuTenn anekTpudeckue WTencesb-
Hble BbITOBOrO U aHanNOrMYHOTO Ha3Haue-
Husa. YacTe 2. JononHuteneHble Tpebosa-
HUSA K BUNKaM W po3eTkam Ansi CUCTEMbI
BCHH u meTtoabl ucnoitaHui

(IEC 60884-2-4:1993, MOD)

IEC 60947-7-1:2009 AnnapaTy-
pa KOMMyTaUVOHHasi U MeXaHu3-
Mbl ynpaBneva HU3KOBOIbT-
Hbleé KOMMnekTHble. Yacte 7-1.
BcnomorateneHas annaparty-
pa. KnemmHble konoaku ans
MeaHbIX NPOBOAHWKOB

IEC 60947-7-1:2002 AnnaparTy-
pa KOMMyTauuOHHasA N MexXaHn3-
Mbl yl'lpaBJ'IeHVIFl HU3KOBOINbT-
Hble KOMMNNeKkTHble. YacTtb 7-1:
BcnomorateneHasa annaparypa.
Pasgen 1: KnemmHble KONoaku
ANA MeaHbIX NPOBOAHWKOB

MOD

IOCT 30011.7.1-2012 (IEC 60947-7-1:2002)*
Annaparypa pacnpegeneHus u ynpasneHus
HU3KoBONbTHaA. YacTb 7. OnekTpoobopy-
JoBaHue BcriomoratenbHoe. Pasgen 1.
KnemMHble KONoaku Ansi MegHblX Npoeoa-
HUKOB

(IEC 60947-7-1:2002, MOD)

IEC 60998-2-1:2002 YcTtpon-
CTBa COEaAVHUTEINbHbIE ANS HWU3-
KOBOJSBTHBIX Lienew GbIToBOro u
aHanoOrmM4yHoOro Ha3Ha4YeHus.
Yactb 2-1: YactHble TpeboBa-
HUA K COeaUHUTETIbHbIM YCT-
policTBaM Kkak OTAeNnbHbIM ane-
MeHTaM C BUHTOBbIMU 3aXuUma-
MU

IEC 60998-2-1:1990 YcTpowcTea
coeauHNTeNbHbIE AMA HU3KO-
BONbTHbLIX Lenen GbITOBOIO U
aHanorM4yHoOro HasHadeHwus.
Yactb 2-1: YacTHble TpeboBaHus
K COeAMHUTENbHBLIM YCTPON-
CTBaM Kak OTAeNbHbIM 3MeMeH-
TamM C BUHTOBbIMU 3a>KUMaMW

MOD

[OCT 31195.2.1-2012 (IEC 60998-2-1:1990)"
CoeanHnTenbHbIE YCTPOUCTBA AMS HU3KO-
BOIbTHBIX Lienen ObITOBOIO U aHanorm4Ho-
ro HasHauveHusl. Yactb 2-1. YacTHele Tpe-
6oBaHMs 4Ns CoOeaVHUTENbHBIX YCTPOWCTB
C BUHTOBbIMU 3a*XMMaMUN

(IEC 60998-2-1:1990, MOD)

IEC 60998-2-2:2002 YcTpoi-
CTBa COEAMHMTENbHbIE AIs HN3-
KOBOSBTHBIX Lienei 6bITOBOroO U
aHanormM4yHoOro HasHa4eHus.
YacTtb 2-2. YacTHble TpeboBa-
HUSA K COeOUHUTEerNbHbIM YyCT-
poicTBaM Kak OTAErNbHbIM 3ne-
MEHTaM C HeBMHTOBbLIMMW 3aXK-
Mamm

IEC 60998-2-2:1991 YcTpolicTBa
coeagVHuTENbHbIE AN HU3KO-
BOMNbTHbLIX Lenen GbITOBOrO U
aHanorn4yHoro HasHa4eHus.
UacTb 2-2. YacTHble TpeboBaHus
K COeOVWHUTENbHbIM YCTPON-
CTBaM KaK OTAErNbHbIM 3MeMeH-
Tam C HEBMHTOBbLIMW 3aXXUMaMu

MOD

rOCT 31195.2.2—2012 (IEC 60998-2-2:1991)*
CoegvHnTenbHble YCTPONCTBA A5l HU3KO-
BOMBLTHbIX Lienen GbITOBOrO U aHanorM4Ho-
ro HasHavyenus. Yactb 2-2. [lononHutens-
Hble TpeGoBaHMs K GE3BMHTOBbLIM KOHTAaKT-
HbIM 3aXumam Arnsi NpucoeguHeHus mea-
HbIX NMPOBOAHUKOB

(IEC 60998-2-2:1991, MOD)

* BHeceHHble TeXHU4Yeckne OTKIOHeHus1 obecneunBaloT BbINONIHEHWE TPebOoBaHUI HACTOSIWEro CTaHgapTa.
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