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Mpeoucnosue

Llenn, OCHOBHble NPWHUWUMNBI M OCHOBHOM MOPSL4OK NpoBedeHust paboT no
MEXrocygapcTBEeHHON  cTaHgapTusauum  yctaHoeneHol BITOCT  1.0-2015
"MexxrocyaapcTBeHHasi cuctema ctaHgaptusaumm. OcHoBHble nonoxeHns” n FOCT
1.2-2015 "MexrocygapCTBeHHast cuctema  cTaHgaptudaumn.  CTaHpapTbl
MEXroCy4apCTBEHHbIE, MNpaBura W pekoMeHZauuM Mno  MeXrocyaapCTBEHHOM
cTangapTmusauun. Npaeuna pa3paboTku, NPUHATUSA, OOHOBMEHNS U OTMEHbI"

CBepaeHus o craHpapTe

1 NOAMOTOBJIEH ABTOHOMHOM HEKOMMEpPYEeCKOW opraHusaumnen "HaydHo-
TexHnyecknn ueHtp "OHeprua” (AHO "HTL, "OHeprusa") Ha ocHoBe COGCTBEHHOMO
nepeBofa Ha PYCCKWUMA A3bIK aHrOA3bIYHON BEPCUM MEXOYHApPOAHOro CTaHaapTa,
YKa3aHHOro B MyHKTe 5

2 BHECEH ®epgeparnbHbIM areHTCTBOM MO TEXHUYECKOMY PeryrmpoBaHuio u
MeTponorum

3 NMPUNHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTU3aumm, MeTposSiormm n
ceptndmkaumm (npoTtokosn ot 25 oktabpsa 2016 r. N 92-11)
3a npuHsaTME NporosfiocoBany:

Kpatkoe HaunmeHoBaHue || Kog cTpaHbl no CokpalleHHoe HavMeHoBaHve

ctpaibl  no MK (UCO | MK (MCO 3166) || HaumnoHansHoro opraHa rno

3166) 004-97 004-97 CTaHgapTusaumm

Benapycb BY locctaHgapt Pecnybnvku
Benapycb

Mpy3una GE pyscTangapt

KasaxcTaH KZ loccTtangapt Pecny6bnuku
KasaxcTaH
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Kuprusuna KG KbiprelacTaHgapT
Poccus RU PoccTtangapt
TapxuknucTaH TJ TapxvkcTaHgapT
Y3bekuncTtaH uz Y3cTtangapt

(Oonpaska. NYC N 4-2020).

4 [pukaszom PenepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryrvpoBaHuUO
meTpornornn o1 23 Masa 2017 r. N 413-cT mexrocyaapcTBeHHbln ctaHgapT FTOCT
[EC 62606-2016 BBEeoeH B OeWCTBME B Ka4yeCTBE HaUMOHaNbHOro cTaHgapTa
Poccuickon ®enepaunm ¢ 1 nona 2018 r.

5 Hactoauwwmn cTaHgapT wugeHTUdeH MexayHapogHomy ctaHgapty IEC
62606:2013* "YcTporcTBa 0O6HapYy>KeHNs1 KOPOTKOrO 3amblkaHus Yepes ayry. O6uwme
TpeboBaHug" ("General requirements for arc fault detection devices", IDT).

* [ocTyn K MeXayHapogHbIM M 3apy0exHbIM [OKYMEHTaM, YNOMSHYTbIM B
TEeKCTe, MOXHO MOny4nTb, obpaTuBwmchk B CoyxkOy nooaepkky nonb3oBatenew. -
MpumeyvaHue narotoButens 6a3sbl 4aHHbIX.

MexayHapogHbin ctaHgapt [EC 62606:2013 paspabotaH MexagyHapogHbIM
TexHn4yecknm nogkommtetom 23 E "ABTOMaTMYECKME BbIKMIOMATENN U aHanorm4yHoe
obopygoBaHus ana 6biToBOro npumeHeHus" TexHuyeckoro komuteta [EC 23
"OnekTpuyeckoe BcromMoraTteribHoe obopynosaHue" MexayHapogHon
anekTpoTexHuyeckon kommuccum (IEC).

HanmeHoBaHue HaCTOSLLEro cTaHgapTa N3MEHEHO OTHOCUTENbHO
HaVMEHOBAHMS YKa3aHHOIMO MeXOyHapo4HOro cTaHgapTa Ans npuBefeHus B
cootBeTcTBMe ¢ [OCT 1.5 (nogpasgen 3.6).

Mpn nNpUMEHEHUN HaCTOSLEro cTaHgapTa pPEKOMEHOYETCS MCNonb30oBaTb
BMECTO CCbIIOMHbIX MEeXOYHapOAHbIX CTaHA4ApTOB COOTBETCTBYHOLLME UM
MEXroCcyJapCTBEHHble CTaHOapTbl, CBeAeHWss O KOTOpbIX MpuBedeHbl B
AONOSTHUTESNbHOM NpunoxeHun JA

6 Hactoswmin mexrocyqapCTBEHHbIN CTaHA4apT B3auUMOCBSA3aH C TeXHUYEeCKUM
pernameHTom TamoxeHHoro cotw3a TP TC N 004/2011 "O 6e3onacHocTn
HM3KOBOMbTHOrO obopyaoBaHus", NpuHATEIM Komunccmnen TamoxeHHoOro cotosa 16
asrycta 2011 r., n peannayeT ero cywecTBeHHble TpeboBaHMa 6e30nacHOCTM.

CooTBeTCTBME  B3aMMOCBS3aHHOMY  MEXrOCy4apCTBEHHOMY  CTaHAapTy
obecneunmBaeT  BbIMOSMHEHME  CYLUECTBEHHbIX  TpebGoBaHun  GesonacHoOCTH
TEXHUYECKOro perrameHTa
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7 BBEJEH BIEPBbIE

UHpopmayus o6 usmeHeHUsiX K Hacmosiuemy cmaHOapmy nybrnukyemcsi 8
€eXe200HOM UHGhOopMaUyUOHHOM ykazamerne "HauuoHarnbHble cmaHOapmebl”, a
meKcm U3MeHeHUU U rorpasoK - 8 eXXeMecsiYHOM UHGhOpMaUyUOHHOM yKa3amere
"HayuoHarnbHble cmaHOapmel". B criyyae nepecmompa (3ameHbl) uriu OmMeHb!
Hacmosweao0 cmaHOapma coomeemcmeyuiee  ysedomrieHue  6ydem
onybruKogaHo 8 exXeMecsiHHOM UHEOpMaUuUOHHOM yKa3zamerie "HayuoHarbHblie
cmaHOapmebl”. Coomeemcmeyrwas UHgopMmayusi, yeedoMmrieHue U meKcmbl
pasmeuwjaromcs makxe 8 UHGopMayUoHHOU cucmeme obuje2o rnosib308aHus - Ha
ogpuyuansHom calime  ®edepanbHO20 azeHmcmea 10  MEeXHUYEeCKoOMy
peaynuposaHuo U Memporioauu 8 cemu MlHmepHem (www.gost.ru)

BHECEHA nonpagska, onybnmkosaHHas B 1Y C N 4, 2020 roa

I'IonpaBKa BHeceHa narotoButenem 6asbl gaHHbIX

BBeaeHue

Llens HacTosiwero ctaHgapta - yCcTaHOBReHWe Heobxoaumblx TpeboBaHun u
npouenyp UCnbITaHUM ANs YCTPOMCTB, yCTaHaBIMBaeMbIX KBanmguuMpoBaHHbLIM
nepcoHanioMm B MecTax ObITOBOrO M aHanorM4YHOro HazHadeHus, NpeaHasHa4YeHHbIX
ANS1 CHKEHUS OMACHOCTU 3NEKTPUYECKOr0 BO3ropaHnst nocrie yCTponcTBa.

Yctponctea audpbepeHumansHoro Toka (YOT) npusHaHbl adpekTMBHbIMM Ans
CHWXEHNs1 OnacHOCTU Moxapa nyTeM OOHapyXeHust ToKa YTEeYKM W AyroBoro
3aMblkaHUSA Ha 3eMS0 Kak CreacTBMS TOKOB MOBEPXHOCTHOrO paspsiga BHYTPU
anekTpoyctaHoBkn. OgHako YOT, a Takxe npenoxpaHuTenn U aBToMaTuyeckue
BbIKMOYaTENN, HE B COCTOSIHAM CHU3UTb PUCK 3MEKTPUYECKOrO BO3ropaHust
BCMeACTBME MOCneaoBaTenbHOM UM napansienbHOM Ayrn Mexay TOKOBeayLLMMM
NMPOBOAHMKAMM.

Bo Bpems nmocnegoBaTensHOrO AYroBOro 3amblKaHuWs OTCYTCTBYET yTeuyka Ha
3emno, noatomy YT He cnocobHO oBHapyxuTb Takoe 3aMblkaHue. Kpome Toro,
MONMHOE COMNPOTMBIIEHNE MOCIEA0BATENbHOIO AYrOBOr0 3aMblKaHWUS CHWDKAET TOK
HarpyskM, 4YTO YyAEepXMBAeT TOK HWXKe TMOpPOroBOr0 YPOBHS  pacuensieHns
aBTOMATUYECKOrO BbIKMOYaTeNs N npefoxpaHutens. B cnyyae napannensHon gyrm
Mexay ¢ason U NPOBOLHMKOM HeuTpanM TOK Jb OrpaHWYnMBaeTCs MOSHbIM
COMpPOTMBIIEHNEM 3MEKTPOYCTaHOBKW. B xydwem cnydae Ansg BO3HWKAKOLLMX
€[VHWYHBIX OYyr aBTOMaTMYecKmne BbiKntovaTenm He paspaboTaHbl.

Ncxoga m3 onbiTa M JOCTYNHOM mHGOpMaumu, crieqyeT, YTo OenCcTByoLLee
3HayeHMe TOKa 3aMblKaHUs Ha 3eMro, BbI3BAHHOMO AYroBbiM 3aMblKaHUEM,
CNOCOOHbLIM BbI3BaTb MOXap, He OrpaHM4YMBaAETCA [0 HOMWHArbHOW 4acToTbl
ncTodHuka nutanms 50/60 [y, a MoxeT coaepxaTb 4acToTy 6oriee BbICOKOro
CMNeKTpa, KoTopasi He y4uUTbiBaeTCca npu ncnoitaHum YAT.

BbIfio ycTaHOBNEHO, YTO OMAcHOCTb BO3ropaHusi BHYTPWU 3NEKTPOYCTAHOBKM
MOXeET ObITb TakXXe CregCTBUEM NepeHanpskeHns B pesyrnbtate 00pbiBa HENTpanu
B Tpexdha3HoWm cucTemMe 31eKTPOYyCTaHOBKMU.

HacTtoswmn cTaHgapT oxBaTbiBaeT YCTPOMCTBA, MNpegHa3HayeHHble [nOns
MOHTaXa B pacnpefenuTeslsHOM WUTe Y OCHOBaHWS OOHOW WM HECKOSTbKUX
KOHLIEBbIX Lienen CTauoHapHOW 351eKTPOYyCTaHOBKM.

1 O6nacTb NpUMeHeHus
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Hactoawmn cTaHgapT pacnpocTpaHseTcs Ha  3aWwmTHble  YyCTpOWCTBa
obHapyxeHusa gyrooro npobos (Y3[I) 6bITOBOrO M aHarormyHoro HasHayYeHus:,
NMPUMEHsiEMbIE B LLensX NepeMeHHOro Toka.

Mpumevanve 1 - B CLUA BbikmtoyaTenu gyrosoro npobos (BAM) cuutarot
aHanormyHbivu Y3r1.

Y3l pazpaboTaHbl N3roTOBUTENEM B Ka4eCTBE:

- NMBo eguHOro YCTPOWMCTBA, MMEILLEro pasMblKarollee YCTPOMUCTBO [AfiA
OTKIMHOYEHMS 3alLmLLIaeMOon Lenuy B 3aaHHbIX YCIOBUSIX, UITN

- €QWHOro yCTpOMCTBA, BKIHOYAOLLEro B CBOW COCTaB 3aLMTHOE YCTPOWUCTBO,
nnm

- OTAENbHOro YCTPOMCTBA COrfiacHO npunoxeHnto D, MOHTUpYyeMoro Ha mecTe
YCTaHOBKM C YKa3aHHbIM 3aLLMTHLIM YCTPONCTBOM.

BcTpoeHHOe 3awmTHOE YCTPOWCTBO 4ABRsSeTcAa 5mbo aBTOMaTUYECKUM
BbiknmovaTenem no IEC 60898-1 nnm YAOT no IEC 61008-1, IEC 61009-1 nrm IEC
62423.

OTn ycTpoucTBa npefHasHadeHbl [AOfA CHWKEHUS puUCKa BO3ropaHus B
KOHLEBbIX LensiXx CTaLWOHapHOW 3MeKTPOyCTaHOBKWM Mo BO3AEVWCTBMEM TOKOB
AYroBOro 3amblKaHusi, KOTOpble B onpefeneHHbIX YCNOBUAX ONUTENbHOM AYrv MOryT
NMPUBECTU K NOXapy.

Bornpoc 0 BKMOYEHUMM 3awmMTbl  OT  OMACHOCTU  BO3rOpaHus  BHYTPU
9JIeKTPOYCTaHOBKW BCeACTBUE NepeHanpsKeHNst B pe3yrnbrate o0pbiBa HEWTpau
B TpexdpasHom cucteme 3neKTpoycTaHOBKM B 0OOpyAoOBaHWEe Takoro Tuna B
KayecTBe JOMNOMHUTENbHON onuuun rno 9.22 - B cTagumn pacCMOTPEHUS.

MpymeyvaHme 2 - ToKk NOBEPXHOCTHOrO pa3psiga BedeT K 06pa3oBaHMIO Oyrn U
NO3TOMY MOXeET Bbl3BaTb BO3ropaHue.

Hactoawmn ctaHgapT pacnpocTpaHseTcsl Ha  YCTPOWCTBaA, KOTOpble
OLHOBPEMEHHO BbIMOMHAT OOHapyXeHMe U OorpaHMyeHne Toka Ayrm  Ons
npegynpexgeHns onacHoCcTM noxapa, W onpegenser paboune  Kputepum
pa3MblKaHWs Lienu B 3alaHHbIX YCINOBUSIX, €CIIN TOK Oyrn NpeBblaeT npeaernbHble
3HaYeHus, yKasaHHble B HAaCTOSLLEM CTaHhapTe.

Y3Al, cooTBeTCcTBYOWME HACTOdAWEMY CTaHOapTy, 3a UWCKIIOYeHVEeM
YCTPOUCTB C HEKOMMYTUPYEMOW HeTparnbio, MpurogHbl ANs MpUMEHEHUs B
cuctemax IT.

MakcumanbHoe HoMUWHanbHoe HanpsbkeHue coctaensieT 240 B nepemeHHoro
Toka. lMogBog nutaHusa k Y3[OI no gaHHoOMy cTaHgapTy ocyllecTBnsetrcs nmbo
Mexay dha3on u HenTparbto, MIMBo Mexay ABYMSA dhasamu.

MakcumanbHbIN HOMUHArbHbLIV NepeMeHHbIN ToK ( £, ) cocTaensaeT 63 A.

¥30M c¢ nutaHnem ot 6GaTapen WM OT UenW, KpoMe 3almaemMon, He
noanagatroT nof AencTBMe HacTosLWEero cTaHgapTa.

Y301 obecneumBaloT pasbeanHeHNe, OHN NpegHa3HayYeHbl A8 SKcnnyaTauum
HeKBanMMLIMPOBaHHbIM NEPCOHArIoM 1 He TPebyT 06CnyXMBaHWS.

HononHutenbHblie TpeboBaHMa MOryT GbiTb HEOOX04MMbI ANA:

- Y3[I1, BCTPOEHHbIX UK NpeAHas3HaYeHHbIX AN 06 bEANHEHMS C BUNKAMN Un
LUTEencenbHbIMX  PO3eTKaMM UM MPUBOPHBIMU  COEANHUTENAMU BbLITOBOrO UM
aHanorM4YHoro obLUIero HasHa4yeHwus;

- Y3[I1, npegHa3Ha4YeHHbIX A8 NPUMEHEHUSA NpK YacToTax, kpome 50 unm 60
.

Mpumeyanue 3 - [ns BcTpoeHHbix Y3OI nnn npegHasHa4yeHHbIX TOMNbKO ANA
LUTencenbHbIX pO3eToK TpeboBaHMA HAcCTOsLEro cTaHaapTa NPUrogHbl No Mepe KX
NPUMEHMMOCTU B codeTaHun ¢ TpebosaHuamu IEC 60884-1 unm TpeboBaHusimu
HaUWOHamNbHbIX CTaH4ApPTOB TOW CTpaHbl, Ha pPblHKE KOTOPOW 3TU u3genus
pasMeLLeHbI.

MpumevaHve 4 - B BenukobputaHum BunovHas M poO3eTOYHAs 4acTu He
HygaTcss B cooTBeTcTBuMM TpebosaHusm IEC 60884-1, Tam BurovHas 4acTtb
AOIPKHa cooTBETCTBOBATbL TpeboBaHuaMm BS 1363-1, a poseToyHas - BS 1363-2.

MoryT notpeboBaTbCa cneumanbHble Mepbl (Hanpumep, Y3WUI) npwu



BEPOSITHOCTU BbICOKUX NepeHanpsiXeHUn CO CTOPOHbI NMUTaHUS.

MpumeyaHve 5 - TpeboBaHuA AaHHOrO CTaHAapTa KacalTCs CTaHAapTHbIX
yCrnoBun TemnepaTypbl W OKpyxawwen cpeabl. OHuM npurogHsl ang Y3ArT,
npegHasHadYeHHbIX AN NPUMEHEHUs B cpefe CO CTeneHblo 3arpasHeHus 2. [ns
YCTPOWCTB, NPUMEHSsIEMbIX B MecTax ¢ 6oree »XeCTKMMWN YCIOBUSIMU OKpY>KatoLLen
cpenbl, MOryT NoTpeboBaTbCHA AOMNOSHUTENbHbIE TPebOoBaHMS.

2 HopmaTuBHbIE CCbIJIKU



[ns NPpUMEHEHUA HaCToALLEero CtaHgapTa HeobxoanMbI cnegyrouime CCblfiodHble
D,OKyMeHTbI*. D,J'Iﬂ OaTUpPoBaHHbIX CCbIJTOK MPUMEHAKT TOJNIbKO yKa3aHHOe usgaHue
CCbIJTIOYHOIro AOOKyMeHTa, ANd HedaTUMPOBaHHbIX CCbIJIOK NMPUMEHAIOT noclnenHee
n3gaHme CCbIJT0O4HOro JOKyMeHTa (BKJ'IPOHaFI BCe ero VI3MeHeHI/1$I).

* Tabnuuy cOOTBETCTBUS HALMOHArNbHbIX CTaHAAPTOB MeXOyHapoAHbIM CM. MO
ccbinke. - MNMprmedaHue narotoButensd 6asbl aHHbIX.

IEC 60068-2-30:2005, Environmental testing - Part 2-30: Tests - Test Db: Damp
heat, cyclic (12+12 h cycle) (AcnbiTaHnss Ha BO34ENCTBMSA BHELLHUX (DAKTOPOB.
Yactb 2. Wcnbitannsa. WcneitaHne Db u  pykoBogcteBo: BnaxHoe Tenro,
ymknuyeckoe (12+12-4acoBon LKKN))

[EC 60068-3-4:2001, Environmental testing - Part 3-4: Supporting
documentation and guidance - Damp heat tests (McnbiTaHns Ha BO3gencTeue
BHEWHMX (pakTtopoB. Yacte 3-4. ConpoBoguTenbHas AOKyMeHTauus U
PYKOBOACTBO. McnbITaHWSA BNaXXHbIM TEMSIOM)

[EC 60364 (all parts), Low-voltage electrical installations (3OnekTpuueckue
YCTaHOBKW HU3KOIO HanpsiKeHWs1)

[EC 60364-4-44:20071), Low-voltage electrical installations - Part 4-44:
Protection for safety - Protection against voltage disturbances and electromagnetic
disturbances (OnekTpudeckne YCTaAHOBKM HU3KOro HanpseHus. Yacte 4-44.
3aumta ana obecneyeHuss 6GesonacHOCTU. 3aumta OT  PE3KUX OTKIOHEHWN
HanpPsHKEHUS U 3NIEKTPOMArHUTHbIX BO3MYLLEHWI)

1) Oencteyet IEC 60364-4-44:2015. OgHako, ANs 0QHO3HA4YHOro CoGnoaeHus
TpeboBaHUA HACTOALWEro CTaH4apTa, BblpakeHHOro B OAaTMPOBAHHOM CCbISIKE,
pEeKOMEHAYETCS NCMNOSb30BaTh TOMbKO YKa3aHHOE B 3TON CCbINIKE U3gaHuve.

[EC 60417, Graphical symbols for use on equipment, available from
(Tpadmyeckune 0603HaYEHNs, NPUMEHSIEMbIE HA 0OOpPYy40BaHMN)

IEC 60479 (Bce uyactu), Effects of current on human beings and livestock
(Bo3gencteumsa Toka Ha ntogen u 4OMaLLHUA CKOT)

IEC 60529, Degrees of protection provided by enclosures (IP Code) (CteneHu
3awmTel, obecnevmBaemMble kopnycamu (kog IP))

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage
systems - Part 1: Principles, requirements and tests (KoopanHauust nsonsuum gns
obopyaoBaHust B HU3KOBOIMbTHbLIX cucTtemax. YacTtb 1. lMpuHumnel, TpeboBaHus u
NCNbITaHWSA)

IEC 60695-2-10:2000 2!, Fire hazard testing - Part 2-10: Glowing/hot-wire based
test methods - Glow-wire apparatus and common test procedure (AcnbiTaHne Ha
noXapHyt onacHocTb. Yactb 2-10. Metoabl wucnbiTaHUA C  NpPUMEHEHWEM
HaKaneHHOW/HarpeTon npoBosiokM. Annapatypa M obLume NOSIOKEHUs METOAWKU
NCNbITAHUSA HaKaneHHOWM NPOBOJSIOKON)

4] Oencteyet IEC 60695-2-10:2013. OgHako, Ans 0oQHO3HA4YHOro cobrnoaeHns
TpeboBaHNA HaCTOSILWEro cTaH4apTa, BbIPaXeHHOro B OaTMPOBAHHOW CCbISIKE,
pPEKOMEHAYETCS NCMNOSb30BaTh TOMbKO YKa3aHHOE B 3TOWN CCbISIKE U3gaHuve.

IEC/TR 60755, General requirements for residual current operated protective
devices (YcTponcTtea 3awmTHble, paboTalowpe no MNPUHLMNY OCTaTOYHOro TOKa.
O6uwwe TpeboBaHus)

IEC 60898-1:2002!/, Electrical accessories - Circuit-breakers for overcurrent
protection for household and similar installations - Part 1: Circuit-breakers for a.c
operation (ApmaTypa anekTpudeckad. Bolknoyatenn ona MakcumanbHON TOKOBOW
3aWwmTbl NpUHOPOB HGLITOBOrO M aHaNOrMYHOro HasHadyeHusi. Yactb 1. Boikntovarenu
Anst paboTbl HA NEPEMEHHOM TOKe)




1} Oeicteyer IEC 60898-1:2015. OagHako, OAnNs 0OHO3HAYHOrO cobrogeHus
TpeboBaHMsA HacTOSILLEro CTaHOapTa, BblIPaXeHHOro B AaTMPOBAHHOM CCbIKe,
PEKOMEHYEeTCS MCMOSMb30BaTh TOMbKO YKasaHHOE B 3TOW CCbIfke U3aaHue.

IEC 61008-1:20104/, Residual current operated circuit-breakers without integral
overcurrent protection for household and similar uses (RCCBs) - Part 1: General
rules (Bblkntovyatenu aBToMatMyeckue, paboTarolpme Ha OcTaToOvHOM Toke, 6e3
BCTPOEHHOM MaKCMMaribHOW TOKOBOW 3awmTbl ObITOBble W aHaANOrM4HOro
HasHayeHus. Yactb 1. O6wme npasuna)

4] OencteyeT IEC 61008-1:2013. OgHako, AnNA OOHO3HA4YHOro cobrnoaeHVs
TpeboBaHMS HacTOsILEro CTaHOapTa, BblpaXeHHOro B AaTMPOBAHHOM CCbISKe,
pPEeKOMEHOYETCS UCMONb30BaThb TOMbKO YKa3aHHOE B 3TOW CCbINIKE U3[aHue.

IEC 61009-1:20103), Residual current operated circuit-breakers with integral
overcurrent protection for household and similar uses (RCBOs) - Part 1: General
rules (Bblknoyatenn asBTomaTtuyeckue, paboTalolme Ha OCTaTOMHOM TOKe, CO
BCTPOEHHOM MaKkCUMarnbHOW TOKOBOW 3almTon ObITOBble UM aHanorM4Horo
HasHa4yeHus. YacTb 1. O6wme npasuna)

31 Oencteyer IEC 61009-1:2013. OgHako, AN OAHO3HA4YHOro cobriogeHus
TpeboBaHUA HACTOALWEro CTaH4apTa, BblPaXeHHOro B AAaTUPOBAHHOM CCbISIKE,
peKkoMeHayeTCs NCNOMb30BaThb TOMbKO YKa3aHHOE B 3TON CCbINIKE U3gaHuve.

IEC 61543:1995, Residual current-operated protective devices (RCDs) for
household and similar use - Electromagnetic compatibility, Amendment 1:2004,
Amendment 2:2005 (YcTponcTBa 3awmTbl OT TOKOB 3aMblKaHWs Ha 3emrio B
ObITOBbIX W  aHanorMyHblX YCIOBUSAX. JNEKTpPOMarHUTHas COBMECTUMOCTb.
N3meHeHre 1. IameHeHne 2)

IEC 62423, Type F and type B residual current operated circuit-breakers with
and without integral overcurrent protection for household and similar uses
(MpepbiBaTenM uUenu, ynpaBnsieMble OCTaATOMHbIM TOKOM TunoB F u B, co
BCTPOEHHOM 3alMTON OT TOKOB neperpyskm n 6e3 Hee Ana 6GbIToBOrO U
aHanormn4Horo npumeHeHus (Tun B RCCB n tTun B RCBO))

CISPR 14-1:20094, Electromagnetic compatibility - Requirements for
household appliances, electric tools and similar apparatus - Part 1: Emission
(OnekTpomMarHuTHasi CoBMeCTUMOCTb. TpeboBaHMsA K GbITOBbIM anekTponpmubopam,
3NEKTPOUHCTPYMEHTAM 1 aHANOrMYHON 3neKkTpoannapartype. Yactb 1. Qmumccus)

41 DOewicteyetr CISPR 14-1:2016. OgHako, AN OAHO3HAYHOrO cobnoaeHus
TpeboBaHMS HacTOsILEro CTaHOapTa, BblpaXeHHOro B AaTMPOBAHHOM CCbISKe,
pPEeKOMEHOYETCS UCMONb30BaThb TOMbKO YKa3aHHOE B 3TOW CCbINKE U3[aHue.

3 TepMuHbI 1 onpeaeneHus

B HacTosiem ctaHgapte npumeHeHbl TepmuHbl no IEC/TR 60755, IEC 60898-1,
[EC 61008-1, IEC 61009-1, IEC 62423, a Takke cregyloume TEpMUHbl C
COOTBETCTBYHOLLMMU OnpeaeneHnsiMun.

Mpumeyanve - [Ona TepmuHOB "TOK" M "HanpskeHue" MPUMEHSIOT KX
AEVCTBYIOLLME 3HAYEHUS, ECINN HE YCTAHOBSIEHO MHOE.

3.1 pyra (ropeHue ayru) (arc (arcing)): CBeTawMNCa paspsia AnekTpudecTsa
yepes N3OoNMPYIOLLYIO cpeay, OBbIYHO COMPOBOXAAIOLLMNCS YaCTUYHLIM CrOpaHUeM
311eKTPoaoB.

Mpumeyanne 1 - T[lonynepuvod nMOMHOWM CUMHYcOMAbl TOKA He cyuTaroT
nonynepnuoaom ayru.



3.2 pyroBou npobou (ayroBoe 3ambikaHue) (arc fault (arcing fault)): OnacHas
HenpegHaMepeHHas napannefnbHas WM nocriegoBaTtefnibHas gyra  Mexay
NMPOBOAHMKaAMM.

3.3 yctponctBo 3awmTbl npu ayrosom npoboe; (Y3[I) (arc fault detection
device (AFDD)): YcTpoucTBO, npedHasHayeHHoe [fns CHWxeHus adpekToB
AYroBoro npo6osi nyTem pasbeanHeHUs LLenu npy oOHapyXeHn1 SyroBoro npobosi.

3.4 6nok obHapyxeHus ayrosoro npo6os; (bO[MI) (arc fault detection unit
(AFD unit)): Yacte Y3MOI, obecnevmBarowan yHKUNIO OOHapyXeHus W
OrpaHMYEeHMs ONacHOro napannesnbHoOro U NocrnegoBaTesibHOro AyroBoro Npobos Ha
3eMIo 1 uHULMMpYyoLLaa cpabaTbiBaHWe YCTPOMUCTBA, Bbl3bIBAKOLLErO OTKIOYEHME
TOKa.

MpymeydaHme - OTKNOYEHEe ToKa MOXET 06ecneynmBaTbCs Kak pasmMblKaroLLmM
yctponcteoMm (cMm. 4.1.1), Tak M 3aWMTHbIM YCTPOMCTBOM B cocTaBe 0Ornoka
obHapyxeHusa (cM. 4.1.2) nmbo 3aWwMUTHLIM YCTPOMCTBOM, CMOHTUPOBAHHLIM C
61okom o6HapyxeHus (cm. 4.1.3).

3.5 obHapyxeHue (detection): PyHKUMSA, cocTosILAS B YyBCTBUTESNBHOCTU K
NPUCYTCTBUIO TOKa AYyroBoro npobos.

3.6 npepbiBaHue (interruption): ®PyHKUMSA, coCTOosILAA B aBTOMaTUYECKOM
nepeBoAe rmaBHbIX KOHTaKToB Y3/l 13 3aMKHYTOro MOSIOXeHUs B pa3OMKHYTOe C
npepbiBaHeM TOKa AyroBoro Npobosi, MpoTEKAIOLLEro Yepes HUX.

3.7 pyroBon npobon (3ambikaHue) Ha 3emnio (earth arc fault): [Oyrosou
npo6owu, Npy KOTOPOM TOK NPOTEKaET OT aKkTUBHOIO NPOBOAHUKA B 3EMJII0.

MpumevaHre 1 - B HEKOTOpPbLIX 3MeKTPOyCTaHOBKAax TOK AYyroBoro npobosi Ha
3eMImi0  MMeeT 3HayeHune, Onu3koe TOKY mnapanrnenbHOro [AyroBoro npobos
(Hanpumep, B yctaHoBkax TN).

3.8 napannenbHbIN AyroBoun npobowu (parallel arc fault): dyroson npo6owu, npu
KOTOPOM TOK MPOTEKaeT MeXAY akTMBHbIMW NPOBOAHMKAMM, NaparnsiesibHO Harpyske
uenw.

3.9 nocnepoBatenbHbLIN AyroBon npobown (series arc fault): [yroson npobon,
Npu KOTOPOM TOK MpPOTEKaeT 4epe3 Harpy3Ky (Harpy3ku) KOHLLEBOM Lienwu,
3amwaemon Y3Ar.

3.10 BkntoyeHHoOe nornoxeHue (closed position): lMonoxeHne, B KOTOPOM
COoXpaHsieTcs NpeayCMOTpPEeHHast HeNpepbIBHOCTL rmaBHou Lenu Y301

3.11 oxnoyeHHoe nonoxeHue (opened position): NonoxeHne, B KOTOPOM
COXpaHseTCa NpefyCMOTPEHHbIN BO3AYLUHbIM  3a30p MeXay PasOMKHYTbIMU
KOHTakTamu rnasHon uenu Y3OIT.

3.12nonwc (pole): Yactb Y3MAI, cBA3aHHas WCKMYUTENBHO C OOHUM
9IIEKTPUYECKN OTAENEHHLIM MPOBOLSALLMM MYTEM €ro rMaBHON LEenn, CHabXeHHbIM
KOHTaKTamu, npegHasHa4YeHHbIMU A9 3aMblKaHus M pa3MblKaHUS [NaBHOM Lenw,
UCKIoYasa YacTu, NpegyCMOTPEHHbIe A COBMECTHOIO MOHTaxa W ynpaBrieHus
noncamm.

3.13 nontoc, KoMMyMpyrowMKU HeuTtpanb (switched neutral pole): [Mosntoc,
npegHasHayYeHHbI  UCKMIOYUTENbHO  ANS  KOMMyTauuuM  HeWTpanm W - He
npegycMaTpyBaroLLMN OTKIIOYAKoLLE CMOCOBHOCTU MPU KOPOTKOM 3aMblKaHUM.

3.14



pasbeauHeHue (hbyHkuua pasbeauHeHus) (isolation (isolating function)):
®PyHKLMA, HanpaBrieHHas Ha OTKIMIOYEeHWEe MUTaHWA BCEeW YCTaHOBKU WUIn ee
OTAENbHON YacTu NyTemM OTCOEAMHEHWS 3TOW YCTaHOBKM UMM ee 4acTu OT
MoBOro NCTOYHUKA INEKTPUHECKON IHEPTNM MO COOBpaKeHNsIM 6e30nacHOCTW.
[[EC 60947-1:2007]

3.15

M3onupylowmn  npomexyrtok (isolating distance): WM3onsaumoHHbIN
NMPOMEXYTOK MeXOy Pa3OMKHYTbIMW KOHTaKTamu, oTBevarowmin TpeboBaHusM
6e30nMacHOCTU, OTHOCALLMMCS K pasbeanHEHMIO.

[IEC 60050-441:1984, moandmumnpoBaH: TEPMUH "pasbeanHUTENb" 3aMeHeH
TEPMUHOM "pasbeanHeHne"|

3.16 Bkntovarowasa cnocobHocts (making capacity): 3HaueHne nepemeHHon
COCTaBnsloLWen oxugaemoro Toka, Kotopbii Y3l cnocobHO BKMOUUTL Mpu
yKa3aHHOM HanpshkeHUW B 3a4aHHbIX YCIOBUAX IKCMTyaTauum u noBegeHus.

3.17 okniovarLas cnocobHocTb (breaking capacity): 3HavyeHne nepemeHHou
COCTaBAOLLEN OXMOaeMoro Toka, Kotopbii Y3l cnocobHO OTKMYMTL Mpu
yKa3aHHOM HanpshXeHUn B 3afaHHbIX YCNOBUAX 3KCMyaTauMm 1 noBegeHus.

3.18 ycnoBHbIN TOK KOpOTKOro 3ambikanua ({,.) (conditional short-circuit

current (£, )): 3Ha4YeHe NepeMeHHON COCTaBNAIOLLEN OXMOAEMOro ToKa, KOTOpbI
Y30, 3awmweHHoe noaxoasawmm Y 3K3, BKMOYEHHbIM NMOCneaoBaTenbHO, MOXET
BblAepXaTb B 3a[aHHbIX YCIIOBUSIX SKCMyaTaLum n noBeLeHus.

3.19 oxmpaembin TOoK (prospective current): Tok, KOTOpbI npoTekan 6bl B
LUenu, ecnn Kaxabli rmaeBHbin nNyTb Toka Y3[I1 3ameHuTb NpOBOAHMKOM C
He3Ha4YUTENbHbIM NOSIHBIM CONPOTUBIIEHNEM.

Mpumevanne - Oxugaembli TOK MOXET OblTb KBanMUUMPOBaH Kak
PaKTUYECKNA TOK, Harpumep, OXuOaembll OTKIHOYalWMn TOK, OXUOaeMblin
NMUKOBBLIN TOK N T.A4.

3.20 MmakcumanbHbIN OXUAaeMbiA NMUKOBbLIA TOK (B LeNW nepemMeHHOro
ToKa) (maximum prospective peak current (of an a.c circuit)): Oxugaembin
MUKOBLIM TOK, KOIOda BKIMOYEHWE ToKa MPOUCXOAUT B MOMEHT €ro BO3MOXHO
Hanbonee BbICOKOro 3Ha4YeHUs.

3.21 Hanbonbwana (BKN4Yarwwasa UM oTKn4arwasa) cnocobHocTs (short-
circuit (making and breaking) capacity): NepemeHHasa cocTasnsaLWwasa oxuaaeMoro
TOKa, BbIPaXXEHHOTO €ro AenCTBYWMM 3HavyeHuem, kotopbin Y3l paccuyntaHo
BKIMIOYAaTb, NPOBOAUTL B TeYEHME CBOEr0 BPEMEHW pa3MblKaHuUs U OTKMYaTb B
3aJaHHbIX YCIOBUSIX.



3.22 camoHape3arowmin opmyrowmn BUHT (thread forming tapping screw):
CamoHape3arLLmin BUHT C NPepbiBUCTON pe3b0o.

Mpumevanve 1 - BWHT He npegHasHadyeH ONa yoaneHua martepvana us
OTBEPCTUS.

MpumevaHve 2 - MNMpumep camoHapesatolero opMyoLLEero BUHTa nokasaH Ha
pucyHke 1.

3.23 camoHape3aowmn pexywmn BUHT (thread cutting tapping screw):
CamoHape3saloLmin BUHT C HENpepbIBHOW pe3bboM.

MpumevaHve 1 - BUHT NnpegHa3HaveH Ang yaaneHua matepuvara 3 oTBepcTus.

MpumeyaHve 2 - lNMpumep camMoHapesalLWero pPexyLwero BMHTa MNoka3aH Ha
PUCYHKE 2.

4 Knaccudmkaums

4.1 Mo BUAY KOHCTPYKUUN

411 Y3l B KayecTBe eOuHOrO YCTpoWCTBa, codeTawowero BbOMAM wu
pasMmblKalollee YCTPOMCTBO W MNpegHasHa4yeHHOro And  nocregoBaTesibHOro
coeauHeHus ¢ noaxogswmm Y3K3, ykasaHHbIM M3roToBUTENIEM W OTBEYaloLLMM
OOHOMY MM HecKonbkum un3 ctangaptos: I[EC 60898-1, IEC 61009-1 unm cepun
ctangaptos IEC 60269.

412 Y3OMN B kayecTBe eOuHOrO YCTpoucTBa, cogepxawero BOAIM,
BCTPOEHHbI B 3aLLUTHOE YCTPOMCTBO, OTBEYaroLee OLHOMY WM HECKOMbKUM K3
ctangaptos: IEC 60898-1, IEC 61008-1, IEC 61009-1 unm IEC 62423.

4.1.3 Y30l cornacHo npunoxeHuto D, coctoswee mn3z BOMAIN n ykasaHHOro
3aLLMTHOrO YCTPOMCTBA, NpegHa3HavyeHHoe A8 COopkM Ha MecTe.

4.2 Mo cnocoby MOHTa)Xa 1 NnpucoeanHeHUNA

Y3 naHenbHOro Tvna, Takxke KraccuduumpyemMble Kak pacnpegenuteribHble
LUMTbI, MOTYT UMETb CReAyoLye NPUCOeANHEHMS:

a) Y31, npucoeanHeHMs KOTOPbIX HE CBSA3aHbl C MEXaHUYECKNUM MOHTaXOM;

b) Y30, npucoeguHeHUst KOTOPbIX CBsi3aHbl C MEXaHUYECKUM MOHTaXOM,
Hanpumep:

1) BTbIYHOrMO TMNa;

2) WTbIPEBOro TUNa.

MpumevaHme - Hekotopblie Y3 BTbIYHOMO MM LWITLIPEBOrO NPUCOEOUHEHUS
TOMbKO CO CTOPOHbl MNWUTaHUS, MO3TOMY BbIBOAbl Harpy3km B HUX OObIYHO
NCMonb3ylTCA A9 NPUCOEANHEHUS Lienen.

4.3 Mo 4yncny NoncoB M NyTen Toka

- ogHonontocHoe Y3l ¢ AByms nyTaMu Toka (O4UH NOMOC U HEKOMMYTUpyemas
HeuTparnb);
- AsyxnorntocHoe Y 3.
MpumevaHne 1 - Bonpoc o Tpex- u 4eTbipexnonocHblx Y3 - B cTagum
pacCcMOTpPeHNS.
MpymeyvaHme 2 - B Kutae HekommyTupyemas Hentpanb B Y3/l He pa3peLueHa.



4.4 Y301, npegoctaBnfaowme MOHUTOPUHIOBYHO
nHcpopmauuro

Bonpoc o6 Y3[I1, npegoctaBnsaoowmx MOHUTOPUHIOBYIO WHGOPMaUuio, - B
cTagum pacCMOTPEHMS.

5 Xapaktepuctukn Y3AOI1

5.1 MNepeyeHb XxapaKTepPUCTUK U YCITIOBUSA CHMKEHUSA pUCKa
noxapa

Y30 gormkHbl 06HapyxmBaTh:

- ayrosov npo6on Ha 3emrio (cMm. 3.7);

- NapannenbHbIv gyroson npobon (cm. 3.8);

- nocnegoBaTtenbHbI Ayroson npobon (cm. 3.9).
XapakTtepucTtukum Y3OIT:

- HOMUHarbHbIA TOK {, (cM. 5.2.2);

- HOMUHarbHoe HanpsbkeHue L, (cm. 5.2.1);
- HOMMHanbHas 4YacTtota (cm. 5.2.3);

- HOMUHasbHas BKIOYaKoLLasa 1 OTKIioYaroLaa cnocobHocTb £, (CM. 5.2.4);
- HOMUHanNbHas BKIHOYaoLLAsa 1 OTKMoYaloLwasi CNocoOHOCTb B O4HOM Mortoce

fn1 (cm. 5.2.5);
- cTeneHb 3aumThl (cm. [EC 60529);

- HOMUHaIbHbI YCIOBHBIN TOK KOPOTKOrO 3amblkaHus {y. (cm. 5.3.6 1 5.5.2);

- HOMMHarbHbIA YCMOBHbIA TOK KOPOTKOTO 3aMblKaHWsi B OOQHOM Mortoce fy.q
(c™m. 5.3.6 n 5.5.2);
- cnocob npucoeaunHeHus (cm. 4.2).

5.2 HoMMHanbHbIEe BEJSIMYUHBLI U ApYyrve XapakTepucTuku

5.2.1 HommHanbHoOe HanpskeHne

5.2.1.1 HomuHansHoe paboyee HanpsbkeHne L7,

HomuHanbHoe paboyee HanpsikeHve (Oanee - HOMUHaNbHOE HanpsbkeHue) -
3HavYeHVe HanpsbkeHus, yctaHoBrieHHoe ans Y3l msrotoButenem, ¢ KOTOPbIM
cooTHocAT pabotocnocobHocTb Y3AI. Ons ogHoro n Toro xe Y3 moxeT ObiTb
YCTaHOBIIEHO HECKOITbKO HOMUHArbHbIX HAaMPsSXKEeHNN.

5.2.1.2 HomunHansHoe HanpshxeHve n3onsaumm L

HomuHanbHoe HanpsiXeHne N3onsaumm - 3Ha4eHne HanpsikeHusi, YCTaHOBMNEHHOE
ana Y3l narotoButenem, ¢ KOTOPbIM COOTHOCAT HanpsikeHUa ONa UCNbITaHuA
311EKTPOUN3ONALMOHHBIX CBOWCTB M PACCTOSHUS YTEYKMW.

Ecnm He ykaszaHO MHOe, HOMWHaNbHOE HanpsXXeHWe N30nAunUn - 3TO 3HaYEeHune
MaKCMMarnbHOro HOMUWHarnbHOro Hanpsbkenus Y3[OM. Hu B  koem cnyyae
MaKCUmMarnbHOe HOMWHArbHOE HanpsiKeHUEe He OOIPKHO MpeBbllaTb HOMUHAINBHOIO
HanpsKeHNs N30MAL UK.



5.2.1.3 HoMuHanbHoOe nvnyrbCHOE BblAepXMBaEMOE HanpsixeHe Ujmp

HomuHanbHOe mMMNynbCHOe BblaepxuBaemoe HanpsbkeHve Y301 paBHO wnm
fonblle cTaHOapTHbIX 3HAYEHUA HOMWHANBHOIMO MMMYSIbCHOMO BblAEPKMBAEMOrO
HanpsbkeHua no [EC 60664-1:2007 (tabrmua F.1) n Ttabnmue 4 HacTosLwero
cTaHgapTa.

5.2.2 HoMMHaNbHbLIN TOK

3HayeHne ToKa, yKasaHHOe n3rotosuTesniem, kotopbi Y31 MoxeT npoBoauTb B
HenpepbIBHOM peXUME.

5.2.3 HomuMHanbHaga YyacToTa

HomuHanbHom 4vactoton Y3l sBnseTca 4acTtoTa MCTOYHMKA MUTaHUs, Ha
KoTopyto paccumtaHo Y3[IM w©n KOTOpoM COOTBETCTBYWOT ApyrMe  €ro
XapaKTEPUCTUKMN.

AOna ogHoro n Toro e Y3OI moxeT ObiTb YCTAHOBEHO HECKOSbKO
HOMWHarnbHbIX YacToT.

5.2.4 HommHanbHasa BKNO4YaloLWas U oTKNYvalrL,as cnocobHoCTb

[encteylollee 3HayeHMe nNEepeMEeHHON COCTaBNSAOLWEN OXMOAEMOro TOKa,
YCTaHOBIEHHOE m3rotoBuTenem, Kotopbln Y3l moxeT Bkmtovatb, NPOBOAUTL U
OTKMoYaTh B 3afaHHbIX YCIIOBUSAX.

3agaHHble ycrnoBus - 3TO Te, KOTopble YykasaHbl B 9.11.2 gna Y3[r,
knaccudgmumpyembix no 4.1.1, n B KOHKPETHOM CTaHOapTe Ha 3awmTHoe
ycTpornctBo (Hanpumep, IEC 60898-1, IEC 61008-1, IEC 61009-1 nrm IEC 62423)
ans Y30, knaccugmuunpyembix no 4.1.2 n 4.1.3.

5.2.5 HommHanbHasa BKNO4YaloLWas U oTKNYaloLw,as cnocooHoCThb B
OoOHOM nontoce

JdencTeylolee 3Ha4YEeHNE MEPEMEHHON COCTaBIAOLWEN OXAOAEMOro TOKa,
YCTaHOBIEHHOe M3rotoBuTernem, Kotopbin Y3l moxeT Bkmtovatb, NPOBOAUTL U
OTKMKYaTb OAHMM NOMKCOM B 3a4aHHbIX YCIOBUSIX.

5.3 CtaHgapTHbIe U NpeanoYTUTEsNIbHbIe 3Ha4YeHUNA
5.3.1 NpeanoytutenbHble 3HaY€HUSA HOMUHANBLHOIO HanpPsHKeHUs

MpeanoYTUTENbHBIMU 3HAYEHUAMN HOMUHANBHOMO HaMNPSPKEHUS ABNAKOTCSA:

- 230 B. Ecrm B gaHHoM cTtaHgapTte ykasaHo 230 B, ero MoxHo yntaTb kak 220
B nnn 240 B cooTBETCTBEHHO;

- 120 B. Ecnm B gaHHoM cTaHgapTte ykasaHo 120 B, ero moxHo ymtaThb Kak 100
B nnn 110 B cooTBeTCcTBEHHO.

5.3.2 Hpe.qnhoMTeanble 3Ha4YeéHNA HOMUHaNbHOrIro TOKa

MpegnoYTUTENbHBIMU 3HAYEHUAMN HOMUHASBHOMO TOKa ABNSIOTCS:
-6; 8; 10; 13; 16; 20; 25; 32; 40; 50; 63 A.

5.3.3 NpepnoututenbHble 3HAYEHUA HOMUHANbLHOMN YacTOTbI



MpegnovTUTEnbHBIMU 3HAYEHNSIMU HOMUHANbHOM YacToTbl asnstoTca 50 My, 60
"y n 50/60 I'u.

Mpn ncnonb3oBaHUM APYroro 3Ha4YeHUsi, HOMUHaNbHYI0 YacTOTy MapKUpYyT Ha
YCTPOWCTBE, U UCMNbITAaHNA NPOBOAAT Ha 9TOW YacToTe.

5.3.4 MMHumanbHoe 3Ha4YeHue HOMMHaNbHOMN BKNOYaKoLWen u
OTK/IOY4alLLen CNocCoGHOCTH

MuHumanbHoe 3Ha4YeHMe HOMWHANbHOW BKIIOYMaloLWen WU OTKIHoYatoLen

cnocobHocTn £, coctasnsaeT 10 1, wrm 500 A, BbiGupatoT HorbLiee 3HaveHme.

CooTtBeTcTBYIOWME KO3MLUNEHTLI MOLLHOCTU NpmBegeHsbl B 9.11.2 ana Y3/,
knaccudgmumpyembix no 4.1.1, u B KOHKPETHOM CTaHOapTe Ha 3awmTHoe
ycTpounctso ana Y 3Ar1, knaccudmumpyembix no 4.1.2 n 4.1.3.

5.3.5 MMHumanbHoe 3Ha4YeHue HOMMHaNbLHOMW BKIOYaKoLWen u
OTKMIOYawlLlen cnocobHOCTU B O4QHOM NosnKce

MuHumanbHoe 3Ha4YeHMe HOMWHANbHOW BKIIOYMaloLWen W OTKIHoYatoLen

cnocobHocTn B oAHom nonoce I,y coctasnsetr 10 /[, wm 500 A, BbiGupatoT
GornbLuee 3Ha4YeHue.

CootBeTcTBYylOLWLME KOIMPMLMEHTLI MOLLHOCTU NpuBeaeHsbl B 9.11.2 ana Y3,
knaccudmumpyembix no 4.1.1, u B KOHKPETHOM CTaHOapTe Ha 3awmTHoe
ycTponcTteo gns Y341, knaccndmuympyembix no 4.1.2 n 4.1.3.

5.3.6 CTaH.qapTHble n npeanoyYTuTesribHblie 3Ha4eHNA HOMUHAJNIbHOIo
YCNOBHOIO TOKa KOPOTKOIro 3amMmbikaHUAA U CTaHOApPTHbIE U
npegnoyTuTesibHblie 3Ha4eHNUA HOMUHANbHOIO YCJTIOBHOIO TOKa
KOPOTKOro 3amMmbiKkaHnA B OAHOM NnorJsikoce

5.3.6 CTaH,D,apTHbIe n npeanoyvtTuTenbHble 3Ha4eHNUA HOMUHarlbHOro yCJrioBHOro
TOKa KOPOTKOro 3amMblKaHUA er: N CTaHOapTHbIE U NpeanoyYTUTEeribHblE 3Ha4YeHUA

HOMWHAIIbHOIo YCJ1I0OBHOIO TOKa KOPOTKOIro 3amMblkaHA B OQHOM Mnorioce er:l

5.3.6.1 O6Lwme nonoxkeHus
CtaHgapTHble U NpeanoyTUTENbHbIE 3HAYEHMST HOMUHANBHOMO YCIIOBHOIO TOKa

KOPOTKOIO 3aMblkaHus f. W {,.1 YCTaHOBMEHbI Creayolwme:

5.3.6.2 3HauyeHusa ao 10000 A BKNtOYUTENBHO
CTaHpapTHble 3HaYeHNs1 HOMUHAsBHOTO YCIOBHOIO TOKA KOPOTKOrO 3aMblKaHUs

L v Iyz1 ;o 10000 A BkniouuTensHo criegytolme - 3000; 4500; 6000; 10000 A.
CootBeTcTBYIOWME KO3MLUNEHTLI MOLLHOCTU NpmBeaeHsbl B 9.11.2 ana Y3/,
knaccudgmumpyembix no 4.1.1, n B KOHKPETHOM CTaHOapTe Ha 3awmTHoe
ycTporncTBo ana Y3AI1, knaccudmumpyembix no 4.1.2 n 4.1.3.
Mpumevanve - B Kopee 3HaveHuna 1000, 1500, 2000, 2500, 7500, 9000 A Takxe
CYUTalOT CTaHOapPTHbIMMU.



5.3.6.3 3Ha4veHus cebiwe 10000 A

[nsa 3HayeHmn cebiwe 10000 A go 25000 A BKNHOYMTENBHO NpeanovYTuTensHoe
3HayeHune 20000 A.

CootBeTcTBYIOWME KO3MLUNEHTLI MOLLHOCTU NpmBeaeHsbl B 9.11.2 ana Y3/,
knaccudgmumpyembix no 4.1.1, n B KOHKPETHOM CTaHOapTe Ha 3awmTHoe
ycTporncTBo ana Y3Ar1, knaccudmumpyembix no 4.1.2 n 4.1.3.

3HauveHus cebiwe 25000 A B HacTosILLEM CTaHOapTe He pacCcMaTpuBaloT.

5.3.7 NpepenbHble 3HaYeHUs KpuTepua cpabartbiBaHua Y3AMN ana
HU3KMUX U BbICOKUX TOKOB Ay

5.3.7.1 lNpepenbHble 3HadYeHusa kKputepus cpabatbiBaHna Y3OAM ana HU3KMX
TOKOB Ayrn - A0 63 A

Tabrmua 1 - MNpegenbHble 3Ha4eHns BpemeHu oTkmodeHus ana Y3 va L/, =230
B

McnbiTatenbHbli  TOK || 2,5 5,0 10,0 16,0 32,0 63,0
aymm, A
(BencTBUTENBHOE
3HaveHue)

MakcumanbHoe Bpewms |[ 1,00 0,50 0,25 0,15 0,12 0,12
OTKITHOYEHMS, C

MpymevaHne - Huskne TOKM [yrM MOryT BO3HWKATb BCreacTBue npobos
n3onaumm mexay dason 1 semren unn BcrneacTene nocneaoBaTesibHON Ayru.

Tabnuvua 2 - MNpepenbHble 3HaYeHns BpemeHu oTkmioveHus ana Y3AM na 7, =120
B

NcnbiTaTenbHbIn TOK || 5,0 10,0 16,0 32,0 63,0
aymm, A
(oencrteuTEnbHOE
3HaveHue)

MakcumanbHoe  Bpewms |[ 1,00 0,40 0,28 0,14 0,14
OTKIOYEeHus, C

Ecrm ucnbiTatenbHbln TOK, KOTOpoMy nogBsepratoT Y3[[1, He cooTBeTCTBYET
3HadyeHuaM no Tabmmue 1 wnmM 2, TOorga AOMYCTUMOE BpPEMS OTKIIHYEHUS
onpenenalT MeTOAOM JMHENHON WHTEpnonsauMm Mexgy 3Ha4YeHUSMU BPEMEHMU
OTKIMHOYEHMS BbILLIE M HWXKE PaKTUYECKOro UCMNbITAaTENbHOrO TOKa.

5.3.7.2 lNpepenbHble 3HavyeHusa kputepusa cpabatbiBaHns Y3 ona BbICOKMX
TOKOB Ayru - CBbie 63 A
Tabmumua 3 - MakcMmarneHO JONyCTMMOE YMCHo NOMyBOSMH Ay B TedeHune 0,5 ¢ ans

Y3AMHa &7, =230 B v ana Y3MHa L7, =120 B



McnbiTatenbHbln TOK || 75 100 150 200 300 500
ayrmal | A

(oencteuTeEnbHOE

3Ha4eHue)

N 12 10 8 8 8 8

a2} OTOT ucnbITaTenbHbI TOK ABMSAETCA OXUAAEeMblM TOKOM [0 YCTaHOBIEHMS
Ayr B UCMbITaTeNbHON Lienu.

b} N - yncno NonyBoH NPU HOMUHANBLHOM YacToTe.

MpumeyaHne - Bbicokne TOKM AyrM MOryT BO3HMKaTb BcrieacTteBue npobos
n3onauum mexay ¢ason 1 3emren unv BCneacTeme napannensHon ayrn.

54 CTaHp,apTHoe 3HaA4eHUne HOMMUHAJIbHOIro UMNyJibCHOro
BblaepXxXnBaemMoro Hanps>xxeHumsA

B tabnmue 4 npvBeaeHbl cTaHOAPTHbIE 3HAYEHUSI HOMUHAIBHOMO MMMYTbCHOIO
BbIAEPKMBAEMOIO  HanpsbkeHUst  Kak  OyHKLUUM  MacropTHOTO  HanpshKeHWs!
3NEeKTPOYCTaHOBKM.

Tabrnmua 4 - HomrvHanbHoe MMMNYrbCHOE BblAEPKMBAEMOE HamNpsiKeHe B KaYecTBe
chyHKLIMM NAcNOPTHOMO HaNPsXKEHUS1 ANEKTPOYCTAHOBKM

HomuHanbHoe MacnopTHOe HanpsikeHne 3NeKTpoycTaHOBKM, B
UMNyrbCHOE
BblAEPXBaeMoe

HanpspkeHue iy, , KB

TpexdgrasHaa cuctema OpHodhasHas cuctema cC
3a3eMIieHHon  cpegHen
TO4YKOM

2,53) ) 120/240%

4,03 230/400 120/240, 2407)




al 3HayeHna 3 M 5 KB COOTBETCTBEHHO MPUMEHSAIOT AN MNPOBEPKU
N30MSALMOHHBIX MPOMEXYTKOB Yepe3 pa3OMKHYTble KOHTaKTbl Ha BbicoTe 2000 m
(cm. Tabrmuy 16).

b} 3 npakTUKK 3MEKTPOYCTaHOBOK B AMNOHMM.

¢} 13 npakTuKM anekTpoycTaHoBOK B CeBepHoii AMepuke.

MpumeyaHue 1 - NcnbiTaTenbHble HanNpsXXeHUs An8 NPoOBEepKU U30NAuMU CM.
Tabnuuy 15.

[MpumeydaHue 2 - NcnbiTaternbHble HaNPsHXeHUs ANA NPOBEPKU U30MALMOHHbIX
NpoMeXyTKoB CM. Tabnmuy 16.

B cnyuyae ecrm Y3 npeaHasHadeHo Ana npucoeauHeHust (cm. 4.1.1),
BCTpavBaHusa (cMm. 4.1.2) um cbopkn (cm. 4.1.3) ¢ OOHUM WM HECKONMbKUMU
yKa3aHHbIMU 3alLMTHBIMW YCTPOMCTBAMW, CTaHAAPTHbIE 3HAYEHUS HOMMHArbHOro
UMMNYNbCHOTO BbIAEPXMBAEMOINO HanpPsKeHUs1 KOTOpbIX 0Ooree XecTkue, 4Yem
npvBegeHHble B Tabnuue 4, cregyeT MNpPUMEHUTb CTaHA4apT Ha  3awmTHoe
YCTPOMCTBO C Bonee XeCTKMMUN YCIOBUSMU IKCMyaTauum U MOHTaxa.

5.5 KoopanHaumsa c yctponctBamMmm 3aliuTbl OT KOPOTKOIro
3amMblikaHuAa (Y3K3)

5.5.1 O6wume nonoxeHus

Y3AOI pomkHo ObiTb  3aWMLLIEHO OT  KOPOTKMUX 3aMblkaHUM C  MOMOLLBIO
aBTOMATUYECKMX BbIKIIOYATENENn WM MMaBKUX MNPeOXpaHUTENen, OTBEeYaroLmX
KOHKpeTHbIM  cTaHgaptam cepun |[EC 60664 cornacHo npasuniam Mo
3MEKTPOYCTaHOBKaM.

KoopauHauuo mexay Y3l n Y3K3 nposepsitoT no odbumm ycnosusm 9.11 Ha
npoBepKy ageksaTHoW 3awmTtbl Y31 OT TOKOB KOPOTKOro 3amMblKaHUSA BMSOTb A0

YCITOBHOMO TOKa KOPOTKOrO 3aMblKaHusa [ .

5.5.2 HoMMHanbHbIN YCNOBHbLIU TOK KOPOTKOro 3aMblKaHUA U
HOMMHaNbHbIN YCNOBHbINA TOK KOPOTKOro 3aMblKaHUsl B OAHOM NoJtoce

5.5.2 HomyHanbHbIM YCIOBHbIN TOK KOPOTKOrO 3aMblKaHUst fp; M HOMUHAmNbHbI

YCIOBHbI TOK KOPOTKOrO 3aMblkaHUsi B 0ogHOM nortoce f.1

[encTBylolee 3Ha4YeHME OXMOAEMOro TOKa, YKa3aHHOE W3roTOBUTEMNEM,
koTtopbi Y3, 3awmweHHoe Y3K3, MOXET BblaepaTb B 3afaHHbIX YCIIOBUSX, HE
npeTepneBas U3MeHEHUN, yXyaLlaroLwmX ero dyHKLMOHUPOBaHWE.

Ycnosua ykasaHnbl B 9.11.

5.5.3 PaGouue xapakTepucTuUKu pasmbikarowmux yctponcts ana Y3[Or
no4.4.1



5.5.3.1 O6wme nonoxeHms
Pasmblkatolpe ycTpoicTBa LOIPKHbI OTBEYATb BCEM MPUMEHUMbIM K HUM
TpeboBaHUSIM HacTOSILLErO CTaHAapTa.

XapakTepucTuku {y W fy;; NPUMEHSIOT TOMbKO AN UCMbITAHUS Ha OZHOM
noroce.

5.5.3.2 HomuHanbHas BKoYatoLLas 1 oTKoYaroLas cnocobHOCTb ( 1y, {1 )
YcnoBua Ans HOMUHaIbHOWN BKIKOYAKOLLEN 1 OTKIoYatoLLe CnocobHOCTYH ({y, 1

Zin1 ) N05.2.4 1 5.2.5 ykasaHbl B 9.11.2.31 9.11.2.4.
CootBeTcTByOLME KOSPIMLMEHTHI MOLLHOCTU AN MUHUMArbHOTO 3Ha4eHust

HOMWHAarbHOWM BKOYAIOLLEN W OTKIOYaoLLEen cnocobHoCTH (4, W i1 ) no 5.3.4 n
5.3.5 npuBeaeHbl B 9.11.2.2 (Tabnmua 19).

5.5.3.3 HoMuHanbHast ycrnoBHast HanmGorbluash OTKIYarLWas cnocobHOCTb (.

" fru:l)
Ycnosuss Onsi HOMUHANbHOW  YCIIOBHOW  HambomnblUEW  OTKIOYaOLLEN

cnocobHocTH (fy: 1 1) no 5.3.6 npueeneHsbl B 9.11.2.5.
CooTBeTcTBYyHOLWLME KOIGMULNMEHTBI MOLLHOCTY NpuBeaeHsl B 9.11.2.2 (Tabnmua
19).

6 MapkupoBka un gpyrasa nHcpopmauma o6
nsgenuu

6.1 MapkupoBka

Kaxxgoe VY3l MapkupyloT MpOYHOM MapKUMpOBKOM BCeMU WM Ans
MWHUATIOPHbIX annapaToB YacTbio U3 HIDKENPUBEOEHHbIX AaHHbIX.
Tabnuua 5 - MapkupoBka 1 NONOXeHNe MapKUpPOBKN

MapkupoBKka unm nHgopmaums [NonoxeHne MapKUpoBKY UIn MHdopmaL v
BugHa Ha |l Ha B nMcTKe-
nsgenum nsgenuu Kararore
nocne
yCTaHOBKM

a) HaumeHoBaHue wu3rotoBuTEnNS || - X X

NI TOBapHbIN 3HAK

b) O6os3HaueHne TunNa, Homep| - X X
KarTanora unm cepum

c) HomuHanbHOe  HanpsbkeHue ([ x - X
(Hanps»keHns)




d) HomuHanbHas vyactota: Y3l He
C OOHOM HOMWHaNbHOW YacToTOMn
(Hanpumep, 50/60 y) mapkupytoT
COOTBETCTBEHHO

e) HoMuHanbHbIN TOK

f) HomuHanbHaa Bknovawowas u
OTKIHoYaroLLasa crnocobHOCTb

g) lNonoxeHve npu akcnnyaTauuw,
ecnm HeobxoamMmo

h) CteneHb 3awmTbl (TONMBKO ecnu
He IP20)

i) Cxema coeguHeHun

j) Ccbinka Ha ctaHgapT




MapkupoBka porkHa pacnonaratbcs Ha Y3OI i Ha MapKMpOBOYHOW
Tabnuuke, npukpenneHHon k Y3MI1, pacnonoxeHne MapKUPOBKM AOIMKHO ObiTb
TakoBO, YTOObI OHa Oblna BuaHa nocre yctaHosky Y 3.

MpurogHOCTb K pasbeanHeHuto, umetowlee Bce Y31 no gaHHoMy ctaHaapTy

[OIPkHa MapKMpoBaTbCs Ha u3germn cumeoroM — — (IEC 60617-7:2001-07).
OTa MapKMpoBKa MOXET OblTb BKIOMEHa B NPUKPENEHHYK CXeMy COeQUHEHUN B
coYeTaHUM C CUMBOSAMU APYrUX GOYHKLUNA.

MpumeyaHve - B ABcTpanum aTa MapkuMpoBKa sBRseTcs oba3aTernsHONn, HO He
obs3aTensHO BUANMOM NOCrie YCTaHOBKW.

Ecnm aToT cumBon ncnonb3yoT cam no cebe (T.e. He B CXEME COEAUHEHUN),
TOrga ero coveTaHvie ¢ CUMBONaMn Apyrnx yHKLMI 3anpeLLeHo.

Ecnn Ha ycTponcTBe MapkupoBaHa cTerneHb 3aumTthbl Bbiwe, Yem IP20 no IEC
60529, yCTpPOMCTBO [AOSPKHO €M COOTBETCTBOBaTb, He3aBUCMMO OT crnocoba
ycTaHoBkn. Ecrv BGornee BbiCOkas CTeneHb 3almTbl JOCTUMHYTa TOMbKO MyTeM
cneumanbHoro crnocoba YCTaHOBKM  W/unM  NpPUMEHEHMEM  crieymarnbHbIX
YCTAHOBOYHbIX 3M1EMEHTOB (Hanpumep, KpbIwKKM On8 3aXUMoB, 060Modkn 1 T.4.),
9TO JOIMKHO BbIThb YKaszaHo B KaTanore U3roToBUTerns.

Ecnv B MUMHMATIOPHBIX YCTPONCTBAX HELOCTAaTOMHO MeCcTa AN HaHeCeHNs BCeX
BblLIENPUBEAEHHbIX OaHHbIX, TOrAa, No KpanHen Mepe, MHdopMauums no c) u e)
AOImkHa ObITb MapKMpOBaHa 1 BuagMMa Nocre yCTaHoBKM yCcTponcTea. MHdgopmaums
no a), b), d), f) ni) moxeT 6bITb MapkmMpoBaHa COOKy 1 c3aau yCTpocTBa 1 BUaANMa
[0 YCTaHOBKW. AnbTepHaTMBHO, MHGopMaums no h) mMoxeT OblTb MapkuMpoBaHa
BHYTPW KPbILLKW, CHUMaEMOMN A NpUcoeanHeHns nposoaos nutaHns. OcTanbHas
HEMapKnpoBaHHas uWHdopMauma MoxeT ObiTb npuBegeHa B KaTarnorax
N3roToBUTENS.

OTKMoYeHHoe nornoXxeHne YykasbiBaloT cumsosiom "O", a BKIOYEHHOE -
cumBoriom "I' (KopoTkas npsiMas BepTukanbHad muHusa) no IEC 60417:2002.
[onyckaeTca npyMeHeHne AOMOSNHUTENbHbBIX HaLWOHAaMNbHbIX CUMBOMOB ANS 3TOW
nHOVKaumn. BpemeHHO paspelLleHo NnpuMeHeHne TONMbKO HauMOHarbHbIX CUMBOJIOB.
OTW CMMBONbI AOMKHbI BbITh NErko pasnMumMmbl nocre yctaHoskn Y 3r1.

AnbTepHaTMBHO KHOMKA, OCTalLWLAsCs B HXXaTOM MOSIOXEHUN, JOCTaTOYHa Ans
yKasaHus BKIIKOYEHHOro noroxeHus. C apyron CTOPOHbI, €CIn KHOMKa He OCcTaeTcs
B HaXXaTOM MONIOXEHUW, [OIkHbl ObITb  NPeAyCMOTPEeHbl  AOMOSHUTESNbHbIE
cpencTBa MHOMKAL UM NOSIOXEHUST KOHTaKTOB.

Ecrm Heobxogumo pasnuyatb BbIBOAbl MNUTAHUSA UM Harpysku, WX YeETKO
MapkupyloT  (Hanpumep, crioBamu  "nuHMS"  mn - "Harpyska" < psgom  C
COOTBETCTBYIOLLWMMM BbIBO4AMU UMM CTPenkamu, yKasblBalLLMMW HanpaslieHne
NpoTEKaHUsi Toka).

BbiBOAbI, NpegHasHayYeHHble WCKMIOYUTENbHO ANS  MPUCOeduHEHUA  Lenu
HenTpanu, MapkupytoT 6ykson N.

BbiBOAbI, MpegHasHavyeHHble AOnA 3alMTHOro NPOBOAHUKA, €CIM UMEeEeTCs,

MapKMpYyT CUMBOSIOM (IEC 60417:2006).

MapkupoBka pospkHa ObiTb NPOYHOM, NErko pasnMyMMon U He [OOrbkHa
HaHOCMTbCS Ha BUHTbI, LWANObl UNn Apyrne CbeMHbIE YacTu.

BoiBog pomkeH 6biTb yaobeH Ons BCeX TUMNOB MPOBOAHMKOB: JKECTKUX
(OOHOXMINBHBLIX WM CKPYYEHHbIX), a npu OTCYTCTBUM  OPYrMX  yKasaHwum
N3roToBUTENS, - TaKXke AN MOKKX.

YHuBepcarnbHble 3aXMbl (O119 )XECTKUX OQHOXUIbHBIX, XXeCTKUX MHOTOXUIMbHbBIX
N TMBKUX NPOBOAHUKOB):

- 6€e3 MapKMpPOBKMN.

He yHuBepcarnbHble 3aXUMbI:

- 3aXMMbl, YKa3aHHble A9 MPUMEHEHUST TOMbKO C XECTKUMW O4HOXMUITbHbLIMU
NPOBOAHMKaMWN, MapkunpytoT 6yksamm "s" nnm "sol";

- 3@KMMbI, YKa3aHHble 119 NPUMEHEHUS TOMbKO C XXeCTKUMW (O4HOXMUITbHLIMU U
MHOIOXUIbHBIMW) MPOBOAHMKaMWN, MapKUpyroT 6yksom "r'.

MapkupoBky HaHocaT Ha Y3MOIN, a ecrnm HeoocTtatodHO MecTa, TO Ha



HanMeHbLUYIO YNaKOBOYHYHO €AVHNULLY Ui NPUBOAAT B TEXHUYECKON [OKYMEHTaLNN.
Ana yctponcts no 4.1.2 mapkupoBky, Tpebyemyto cornacHo I[EC 60898-1:2002
(paspen 6), I[EC 61008-1:2010 n I[EC 61009-1:2010 HaHOCAT Mo Mepe
HeobXoAUMOCTH.
CooTBeTCTBUE NPOBEPSIOT OCMOTPOM U UCTbITaHWeM No 9.3 Mo UCNbITaTENbHON
npouenype 9.1.1.

6.2 [lononHutenbHas MmapkupoBka ana Y34 no 4.1.1
6.2.1 Mapkuposka Y3l

Ana Y3 mapkupytoT:

- MakCuMmarbHbIl HOMMUHasrbHbIA TOK (Hanpumep, Makc. 32 A) rnaBHOro
3alLMTHOTO YCTPOMCTBA, KOTOPOE MOXeT ObiTb MpUCOeaVHEHO AnA 3auwmTbl OT
KOPOTKUX 3aMmblkaHui. Ecnnm 3TO 3HayYeHve 3aBUCUT OT YKa3aHHOrO 3aLUMTHOro
YyCTPOWCTBA, TO MAapKUPYHOT MUHUMaIbHOE 3HaYeHue;

- HOMUWHarnbHas BKIOYaoLWAs M OTKMYaloLWwas cnocoBHOCTbL OOHOro nosoca

fml
- HOMUHaIbHbIV YCIOBHBIA TOK KOPOTKOIO 3aMblKaHus . ;

- HOMUHAIbHbI YCMNOBHbIN TOK KOPOTKOrO 3aMblKaHWs B OQHOM Moroce . .
PekomeHayeTca MapKMpoBaThb yKa3aHuWe Ha rMaBHOE 3alMTHOE YCTPOMWCTBO, C
koTopbiM Y3l MoxeT ObITb NOCNeaoBaTenbHO COeQMHEHO.

MaroToBuTenb [OMKeH ykasaTb Ans Y3 3HadeHuss 74; v NMKOBOro Toka iy,
KOTOpble OHO MOXET BblaepxaTb. ECnM OHM He ykasaHbl, WX MWHUMarbHblEe
3Ha4eHus NpmBeaeHbl B Tabnmue 18.

Onsa Y3, npeaHasHayeHHOro Ans CoOeAUHEHUSI C HECKOMbKUMU 3aLLMTHBLIMM

yCTPONCTBAMW, MPUMEHSIIOT HaubBorblUMe 3Ha4YeHus /2 UM NMKoBOro Toka fi
yKa3aHHble U3roTOBUTENEM AN 3aLlMTHBIX YCTPOWCTB.

CooTBeTCTBME MPOBEPSAOT OCMOTPOM UM UCMbITaHUAMM Mo 9.3  [AaHHoro
cTaHgapTa.

6.2.2 MHCTpPYKUMM NO CXemMaM COeAAUHEeHUI U IKCnnyaTauum

B uHdopmauymoHHoM nmcte u katanore wmsrotosutens Y3[OM gomkHO 6biTb
yKa3aHo, C KakMM 3alMTHbIM YCTPOUCTBOM M KaKOMy CTaHOapTy COOTBETCTBYHOLLMM
(IEC 60898-1 w/vrm IEC 61009-1, u/vinn IEC 62423, n/ivnn IEC 60269) moxeT ObiTb
coeauHeHo Y3r1.

N3rotoButens formkeH cHabante Y 31 COOTBETCTBYOLWMMU UHCTPYKLIMAMM.

OTWN MHCTPYKLMM OOSDKHBI cogepXaTh crieaytoLlee:

- CCbIfIKW Ha TUMbl W KaTanoXHble HOMEpa, YKas3aHMe HOMMHAroB TOKa W
HanpsbkeHna W T.4. 3aWMTHbIX YCTPOMCTB, C KOTOPbIMU  MpegyCMOTPEHO
coeauHeHve Y3,

- NOHWXarowpme KoahdUNEHTLI, NPY HEOBXOANMOCTMW.

7 CtaHaapTHbIe ycnoBus (pyHKLUOHMUPOBaHUA
npu 3KcnnyaraumMm U1 MOHTaxa

7.1 CtaHgapTHble yCcrnoBus



Y31, cooTBETCTBYIOLWME HACTOSALWEMY CTaHOApPTy, AOMKHbl OblTb CNOCOOHbLI
PYHKLMOHMPOBATb B CTaHOAPTHBIX YCIIOBUSIX, YKa3aHHbIX B Tabrmue 6.
Tabnuua 6 - CTaHgapTHbIe YCNOBUS aKcnyaTauum

Bosgenctaytowmi CtangapTHbIn KoHTponbHoe McnbiTaTenbHbIn
dakTop AvanasoH 3Ha4YeHne A0nycK
NPUMEHeHUsI
Temnepatypa Ot -5°C po +40°C || 20°C +5°C
OoKpyXatoLen cpeapbl b
), g
BeicoTa Hag ypoBHewM (| He 6onee 2000 m - -
Mopsi
THOCUTENbHas - -
OTHocuTenbHa 50%¢)
BITAYXHOCTb npu
MaKCMManbHOM
Temnepatype 40°C
BHewHne marHuTHble || He bonee 5- || MarHuTHOE 4
nons KpaTHOro norne 3emnu
MarHUTHOro  nons
3eMnm B Jobom
HanpaBneHun
Pabouee nonoxeHue |[lo ykazaHuio [[[lo  ykasaHuo |[[2° B nobom
N3roToBUTENS C || nsrotoBuTENsa || HANpaBneHUK
ponyckom  2° B
nobom
HanpaBneHune!
YacTtoTa KoHTposnbHoe HomuHanbHoe || 2%
Ha4YeHu
3HayeHue +5%1) sHatenmne
NckaxeHne He 6onee 5% Honb 5%
CUHycouaansHom
BOJTHbI




1) MakcumarnbHoe 3HaYeHve cpeqHecyTouHoM TemnepaTypbl +35°C.

b} TMo cornalleHnio Mexay U3roToBUTENEM M NnoTpeGuTenem 3HadeHus MoryT
ObITb 3a Npedenamy guanasoHa AONyCTUMbIX TemnepaTtyp ANsi NPUMEHEHUS B
Gornee XeCTKUX KIMIMMaTUYECKUX YCIIOBUSIX.

t] Bonee BbICOKasi OTHOCUTEINbHAs BIaXHOCTb AoOMyckaetcsa npu Gonee
HU3Kon Temnepatype (Hanpumep, 90% npu 20°C).

4 Ecrm Y30 ycTaHoBRNeHo BOMM3W CUMbHOTO 3MNEKTPOMAarHUTHOrO Mons,
MOryT NOHagobuUTbLCA AONONHUTENbHbIE TPeboBaHUS.

&) KpenneHve ycTpoiicTBa He [JOIMKHO Bbi3blBaTb AediopMaLnii, CNoCOBHbIX
HapYLLMTb €ro oyHKLMM.

) MpvBeaeHHble [OMNYCKU MPUMEHSIIOT NPU OTCYTCTBUM APYrUX yKasaHWui B
COOTBETCTBYIOLLEN METOAMKE UCTIbITAHWSI.

2 MpepenbHble 3HadeHns MuHyc 20°C u nmoc 60°C gonycTuUMbl npw
XPaHEHUN W TPaHCMOPTUPOBaHUM M OOIDKHbI ObITb y4TeHbl nNpu paspaboTke
KOHCTPYKLINN.

Ecrm Y3 coeguHeHo (cm. 4.1.1) unu BcTpoeHo (cMm. 4.1.2), unn cobpaHo (cm.
41.3) C OOHUM WIIN HECKOSNBbKUMW YKa3aHHbIMW COrflacoBaHHbLIMU 3alLMTHLIMU
YCTPONCTBaMM, YbW CTaHOAPTHbIE YCINOBUSA (OYHKLMOHMPOBAHUA NpY 3KCnnyaTaumm
N MOHTaXa ABMAKTCA Oornee XeCTKMMKW, YeM yKasaHHble B Tabrnuvue 6, Torga
NpUMEHsIOT Gornee XecTKkne ycrioBus.

7.2 YcnoBusi MOHTaxa

Y300 MOHTUPYHOT COrMacHO MHCTPYKLMSM U3rOTOBUTES.
7.3 CTteneHb 3arpsA3HeHUs

Y3AI, cooTeBeTCTBYOWLME HACTOSAWEMY CTaHAapTy, MNpeAHasHadeHbl Ans
OKpYXatoLLen cpefbl CO CTEMNEHbI0 3arpsi3HEHUst 2, T.e. HOpMasibHO [O0MyCcKaeTcs

TONbKO HenpoBoAsilee 3arpsi3HeHVWe, OAHAKO M3peaka OXUAaeTcsl BpPeMeHHast
NPOBOAUMOCTb, Bbl3BaHHasA KOHAEHCaLMeN.

8 TpeboBaHUA K KOHCTPYKLUN U
¢pYHKLMOHNPOBAHUIO

8.1 O6wume nonoxeHun



BOMNM He [omkeH CHWXaTb OCHOBHbLIX 3aALLMTHBIX XapakKTEPUCTUK 3a4aHHOro
3awmTHoro yctponctea. BOANM B Y34l no 4.1.3 n 3awmTHOE YCTPOMUCTBO AOSDKHbI
ObITb OAHOrO N3roTOBUTENS NIMGO NOMEYEHBI OAHOM M TOW e TOProBOM MapKomn.

Kak crnegcteue, W3rotoBUTENb [AOSMKEH YyKasaTb, C KakMM  3alLMTHbLIM
YCTPONCTBOM AoOSkeH 6biTb 06beamHeH BOUN, n kakon BOMAIN nogxoaut ans
3aLUMTHOrO YCTPOWCTBA.

Y30 gomkHO BbITb CKOHCTPYMPOBaHO Tak, YTobbl O He npegycmatpuBan
TOK Mexay ¢ba3on U HENTParbio M 3alLMTHBINM NMPOBOAHUK B 3SIEKTPOYCTAHOBKE He
nmen uenbko pacuennsTb Apyroe yCTPOUCTBO.

Y30 [omkHO WMETb TaKyl KOHCTPYKUMIO, 4YTOObl MpuU  HOpMaribHOM
aKcnnyataumm ee pabotocnocobHOCTb Obina 6e3onacHon, HagexHon N He Bbina
onacHou Ans noTpedutens 1 okpyxaroLen cpeabl.

Y3l gormkHO COOTBETCTBOBATbL HACTOSLWEMY CTaHAapTy cornacHo obnactwm
NPUMEHEHNST U COOTBETCTBYIOLLIEN KraccudmKaLmm.

Y3001, knaccudmumpyemoe no 4.1.1, 4OMKHO COOTBETCTBOBaTL TpeboBaHMAM U
UCMbITaHUAM OaHHOro ctaHaapTa (B YacTHOCTHU, cM. 6.2, 9.11.2 1 9.18.1).

Ecrm Y3OIN npegHasHavyeHO ONsi COEOMHEHUSI C HECKONMbKUMW yKa3aHHbIMU
3aLWWTHLIMW YCTPONCTBaMK, TO AOIDKEH ObiTb BbiOpaH Hanbonee CTporMn ctaHgapT
Ha MCNbITaHWA CPean BCEX NPUMEHMMbIX CTAaHOAPTOB Ha 3aLLUTHbLIE YCTPOUCTBA.

CreneHb 3awmtbl Y3 no 4.1.1 He gorrkHa ObiTb MEHbLUE CTEMEHWN 3alLUThI
YKa3aHHOro 3alLmTHOro YCTPOUCTBA, C KOTOPbIM €ro COeLUHSA0T.

Ecrm Y3OI npeaHasHayeHO ANsi COEQMHEHMSI C HECKOSTbKMMM yKa3aHHbIMU
3alWMTHBIMK YCTPOMUCTBaMK, TO AOIPKHA ObiTh BblbpaHa camas BbiCOKasi CTEMEHb
3aWMTbl U3 BCEX NPUMEHMMbIX CTaHOaPTOB, BKIOYAA AaHHbIA CTaHOapT.

Y3001, knaccudmumpyemble no 4.1.2, AOMKHbI COOTBETCTBOBATb KOHKPETHOMY
cTaHOapTy Ha 3aWwMTHOe YCTPOUCTBO, C KOTOpbIM ero obbeaunHstoT (IEC 60898-1,
IEC 61008-1, IEC 601009-1 wnm IEC 62423, 4TO nogxoguTt) uU OONOSIHUTENBHO
TpeboBaHUAM 1 UCTIbITAHMAM HacTOSLLEro cTaHgapTa.

Ecnm ncnbiTaHns, BKMIOYEHHbIE B HACTOSLWMW CTaHAAPT, TakXe BKIOYEHbI B
ctaHgaptbl IEC 60898-1, IEC 61008-1, IEC 601009-1 unmn IEC 62423, TO OOMKHbI
ObITb BblIOpaHbl camble cTporve TpeboBaHUS N UCMbITAHUA U3 BCEX NPUMEHUMbIX
CTaHOapTOoB.

Y30, knaccudmumpyembie no 4.1.3, 4OMMKHLI COOTBETCTBOBATL TpeboBaHUAM
AAHHOMO CTaHAapTa M AOMNOMHUTENbHO TPeOOBaHMAM N UCTNbITAHUAM NPUIOXKEHMWS
D, no npymeHeHuto.

Ecrm Y30l npegHasHayeHO AnNs COOPKM C  HECKOMbKUMW  yKas3aHHbIMU
3aLWWTHLIMY YCTPONCTBaMK, TO AOIPKEH ObITb BbiOpaH Hanbonee CTporMn ctaHgapT
Ha MCNbITaHWA CPean BCeX NPUMEHMMbIX CTaHOapPTOB.

8.2 MexaHn4YecKasa KOHCTPYKUMS

8.2.1 O6wue nonoxeHuns



YcTponcTtso Ans obHapyxeHust Toka AyrM U pacuenutenb Toka C TOYKU 3peHns
noXxxapo6e30nacHOCTN AOMKHbI OblTb pa3MeLLeHbl Mexay BXOAHbIMU U BbIXOOHbIMU
BbiBOg4amn Y3I1.

[omkHa 6bITb UCKIIOYEHA BO3MOXHOCTb M3MEHEHUS paboumx XapakTepucTuk
Y3AI nyTem BMeLLaTensCcTBa U3BHE.

He pomkHO ObiTb BO3MOXHOCTU fOGbLIM MyTeM BbIBECTU U3 CTPOS WM
6rnokupoBatb pyHKLMo Y3OT*.

* TekCT OOKYMEHTa COOTBETCTBYET opuruHany. - lNpymedaHvne usrotoBuTens
0a3bl JaHHbIX.

B wHCTpykKUMM [OMKHO ObiTb  yKa3aHO O 3anpelleHun  coefuHeHust
aBTOMaTUYECKOro BbIKIIOYaTeNs UM yCTPOMCTBA 3alLMThl OT CBEPXTOKa C AaHHOW
HOMMHanNbHON HaubornblLuen oTkMoYarowen crnocobHocteio 1 Y3OIM no 4.1.1,
NMOCKOJSIbKY NMPOUN30NOET CHWKEHNE XapaKTEPUCTUKN KOPOTKOrO 3aMblKaHUA.

CooTtBeTCcTBME NPOBEPSIOT NO JOKYMEHTaLUN.

8.2.2 MexaHusm



MoaBwkHbIE KOHTAKTbl BCEX MOMOCOB MHOronofocHbix Y3 gormkHbl 6biThb
COEQVHEHbl MEXaHN4YeCcKn Takum obGpas3om, YToObl BCE MOSOCca, 3a UCKIHYEHNEM
KOMMYTUPYIOLLIErO HENTpasib, €CIN UMEETCS, BKIKOYANM U OTKIYanm nNpakTu4ecku
OLHOBPEMEHHO, HE3aBUCMMO OT TOrO, OCYLLECTBMSIETCS ONEPUMPOBAHME BPYYHYHO
UM aBTOMaTUYECKM.

Monoc, KOMMYTUpPYOLLMIWN HenTpanb 4eTbipexnorntocHbix  Y3OIM  gorvkeH
pa3MbIKaTbCs NO3XE N 3aMblKaTbCs paHbLLe APYriX NOSOCOB.

Y34 gomkHo MeTb MexaHn3mM cBOHGOAHOrO pacLenneHms.

HomkHa ObITb NpegycMOTpeHa BO3MOXHOCTb BKMoYaTb M OoTkmoyvath Y 3N
BPYYHYIHO.

KoHcTpykumsa Y3AI gormkHa 6b1Tb TakoBa, YTOObI NOABWKHBLIE KOHTaKTbI MOIN
HaxogMTbCs B COCTOSIHUM MOKOSI TOSMIbKO B 3aMKHYTOM WM TOSbKO Pa3oOMKHYTOM
MONIOXEHUWN, OaXe €CNN OpraHbl YNpPaBfeHUsI HaxoasaTCs B MPOMEXYTOYHOM
MOSIOXEHUN.

CornacHo TpeboBaHuaM K yHKUMM pasbeguHeHns Y3 B pasoMKHyTOM
NOOXEHUN OOIPKHBI 06ecneyYmBaTh N30NMPYHOLLIIA NPOMEXKYTOK.

YKaszaHne MonoXeHNs pPa3OMKHYTbIX KOHTAKTOB [AOSPKHO obecneymBaTbCs
OOHUM MM ABYMSA U3 CreaytoLmx cnocoboB:

- MONIoXXEHMEM OpraHa ynpaBneHus (4TO NpeanoyYTUTENbHeeE);

- OTAENbHbIM MEXaHUYECKUM NHANKATOPHBbIM YCTPOUCTBOM.

Mpy NpUMEHEHWN OTAENbHOrO MEXaHWMYEeCKOro wHAuKaTopa ANa yKasaHus
MOMOXEHWS MaBHbIX KOHTAKTOB B HEM KpaCHbIW LBET yKasblBaeT Ha 3aMKHyTOe
NOSIOXKEHME KOHTaKTOB, 3€EHbIN - HA Pa30OMKHYTOE.

Mpumeyanne - B CLUA KpacHbli U 3eneHbin uBeTa He MNPUMEHST AnN
WHAMKALU MW NOSIOXEHNS KOHTAKTOB.

Cnocob nHankKauum KOHTaKTHOrO NOSIOXKEHUST LOIMKEH ObITb YETKMM.

KoHcTpykumen Y3l gorpkHa ObITh NpeaycMoTpeHa eqUHCTBEHHO NpaBurbHas
yCTaHOBKA oOpraHa YynpasfieHusi, (POHTanbHOMW MaHenM WM KPbILIKK,
obecneynBatoasa 6e30WnbOoUHY0 MHOMKALMIO MOSOXEHNSI KOHTaKTOB.

Korga warotoBuTenb npegycMaTpuBaeT uUnM ykasbiBaeT cnocod 6roKuMpoBKu
opraHa ynpasrieHMs B pa3OMKHYTOM MOMOXeHWK, Takas G6roknpoBka AorrkHa ObiTb
BO3MO)Ha TOSbKO B Pa30MKHYTOM MOJSIOXKEHNN KOHTAKTOB.

BriokmpoBka opraHa ynpaBneHus B 3aMKHYTOM MOSIOKEHUMM [OMyCcKaeTcss B
YacTHbIX cryvasix.

Ecrn opraH ynpaBneHWst NPUMEHSIIOT AN yKa3aHWsi MONOXEHUS KOHTaKTOB,
Torda OH B CBOBOAHOM COCTOSAHMM OOIPKEH aBTOMATUYECKN 3aHMMaTb MOSOXeHUe,
KOTOpPOE COOTBETCTBYET MOSIOKEHWNIO NMOABWKHLIX KOHTAKTOB; B 3TOM Crlydae opraH
yrnpaBneHns OO/PKEH UMETb ABa PasHblX MOSIOKEHMST MOKOS, COOTBETCTBYHOLLUMX
NOSIOXXEHMIO KOHTAKTOB, OAHAKO ASI1 aBTOMaTU4YECKOro OTKIMOYEHUA MOXET ObiTb
NpegycCMOTPEHO TPETbEe OTAENIbHOE MOSIOKEHME OpraHa YnpaBrieHUsd, B TakOM
cnyyae Y31 Heobxo4mMmMo B3BECTM BPYUHYIO Nepes NOBTOPHLIM BKIKOYEHUEM.

[encTere mexaHMaMa He OOIPKHO 3aBUCETb OT MOSIOKEHMST 0O60MOYEK, KpblLLeK
nnm Nobor CbEMHON YacTw.

KpbILLKY, 3anuTyto Nnpy cbopke N3rotoBuTENEM, CHMTAOT HECHEMHON YacThbHO.

Ecnm KpbILKy MCNOMb3YHOT B KA4eCTBE HanpaBfstoLEN A5 HKUMHBIX KHOMOK,
CHATME KHOMOK CHapyxu Y 3 formkHO ObITb HEBO3MOXHbIM.

OpraHbl ynpaBfneHus 4OmkHbl OblTb HAAEXHO 3aKpensieHbl Ha CBOMX OCSX, W
CHATME X 6€3 NOMOLLYM MHCTPYMEHTA AO0SPKHO ObITb HEBO3MOXHbLIM.

[lonyckaeTcs KpenneHne opraHoB YrpaBfeHusi HEMOCPEe4CTBEHHO K KPbILLKaM.
Ecnn opraH ynpaBneHnsa nepemMeLlaeTca B BepTUKarbHOW NIOCKOCTH "BBEPX-BHU3",
korga ABLT ycTaHOBMNEH Kak Npyv HOpMarnbHOW 3KCryaTauuu, KOHTaKTbl AOSDKHbI
3aMblKaTbCA ABWXEHWEM OpraHa ynpaBJieHUs CHU3Yy BBEPX.

CooTBeTCcTBME  BblleyKasdaHHbIM ~ TpeboBaHMAM  MNPOBEPSIOT  BHELUHUM
OCMOTPOM, UCMNbITAHNEM BPY4YHYIO M ONS MexaHu3Ma cBOOOOHOro pacuenneHus -
ncnolTaHnem no 9.11 1 9.15 cornacHo npoueaype ncnoitTaHna no 9.1.1.



8.2.3 Bo3gywHble 3a30pbl U PaCCTOAHUSA YTeUKM (CM. npunoxeHue B)

MuHuManbHble Tpebyemble BO34yLUHbIE 3a30pbl M PAcCTOSAHUST  YTEYKU
npuBegeHbl B Tabmmue 7, wuexogs w3 Toro, vto Y3 paspabotaHo ans
NMPUMEHEHNST B OKPY>KaoLLIEW cpefie CO CTENEHbIO 3arpAa3HeHns 2.

CootBeTtcTBUE NYHKTY 1 Tabnuubl 7 NPOBEPSIOT N3MEPEHUEM U UCTIbITAHWEM MO
9.7.741 n 9.7.7.4.2, ucnbiTaHne nNpoBOAAT Ha obpasuax, He NoABepraBLUMXCSH
BnaxxHom obpaboTke no 9.7.2.

BosagyLlwHble 3a30pbl No NyHKTaM 2 1 4 Tabnuubl 7 MOryT ObiTb YMEHbLLEHbI Npu
YCINOBUW, YTO U3MEpPEHHble BO34YLIHble 3a30pbl HE MeEHee YeM MUHUMasbHble
ponyctumble no IEC 60664-1:2007 ona HeOAHOPOAHOro nosns, B 9TOM cCriyvae
nocne BnaxHon obpaboTkm no 9.7.2 cooTBeTCTBUE NMyHKTaM 2 un 4 Ttabmumubl 7
NPOBEPSIOT B CrieAyroLeM Nnopsiake:

- ucnblTaHnamm no 9.7.2-9.7.5, N0 NPUMEHEHMUIO;

- ucnblTaHnamm no 9.7.7.2 ¢ ncnbiTaTenbHbIMM HaNpPskeHMAMKU No Tabnmue 15 ¢
ncnblTaTeNbHbIMU MOSIOXEHUSIMU MO NepedncrneHnam b), c), d), e) 9.7.3.

Ecrm namepeHne He gaeT ymeHblUEHME BO3AYLIHOMO 3a30pa, UCMbITaHue Mo
9.7.7.2 He npoBOAAT.

CootBeTcTBUE NYHKTY 3 TAabnMLbl 7 NPOBEPSAIOT N3MEPEHMEM.

MpumevarHne 1 - Bce uamepeHusi, Tpebyemble B 8.2.3, NnpoBoAAT B LMKIe
ncnbiTaHUn A Ha ogHom obpasue, a ucnblTaHnsa no 9.7.6 - Ha Tpex obpasuax B
uvkne B.

YacTM nevaTHbIX nnat, COEAWHEHHble C  TOKOBEAYLWMMM  YacTamu,
3alMLLEHHBIMU OT 3arpssHeHusa 3aumton Tuna 2 no IEC 60664-1, n3 atoro
UCMbITaHUA U3bIMaLOT.

M3onsumoHHble  martepuanbl  KnaccuduumpytoT  No  rpynnaMm  corfacHo
CpaBHUTENbHOMY WHAEKCY TpekuHroctomkoctn (CUT) B cootBetcTBuM ¢ MOK
60664-1:2007 (nyHKT 4.8.1).

Tabnvua 7 - MuHMMarnbHble 3Ha4YeHNst BO3AYLUHbIX 3a30POB M paCcCTOSAHUI YTEYKM

2,5 (|40 ||4,0

OnucaHve . Marumansroe MuHMManbHoe 3Ha4YeHne paccTosHNA yTeukunelil  mv
pacCTOAHUIA 3Ha4YeHue
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1 Mexay yactsamu,
HaxoaALLMMKUCSA
noa
HanpsPKeHNeM,
pa3beaHEHHbIMN,
Korga rmaBHble
KOHTaKTbI

Pa30MKHYTbI 2!

2,0

4,0

4,0

1,2 12,0

4,0 |40

0,9 12,0

4,0 14,0

0,6 ||2,0

4,0 |14,0

2 Mexay yactamu
pasnuyHom
MONSAPHOCTMU,
HaxoaALWLMMUCH
noA HanpshkeHvuem

a)

1,5

3,0

3,0

1,2 ||1,5

3,0 |[4,0

0,9 ||1,5

3,0 || 3,0

0,6 |[1,5

3,0 |3,0

3 Mexagy uenamum,
nuTaemMbiMm oT
pa3sHbIX

NCTOYHMKOB, OOVH
n3 kotopbix PELV

unm SELVE

3,0

6,0

8,0

6,0 |[8,0

6,0 ||8,0
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4 Mexay YyacTtsamu,
HaxoaALLMMUCS
noa
HanpsiKeHNemMm, W:

- [AOCTYMHbIM
NOBEPXHOCTAMM
opraHoB
ynpaBneHus;

- BUHTaMMU n
Apyrumum
cpeacTBamm
KpenneHusi
KpbILLEK, KOTOpble
CHMMaroTCss  npwm
MoHTaxe Y30IT;

- MOBEPXHOCTLI,
Ha KOTOpOoW
MOHTMpYyeTCS

ocHoBaHvne Y3[I1

by -

- BWHTaMu U
ApyrMMmu
cpencTBamm
kpennexus Y3[r

by -

MeTarmim4eCKnmmn
KpblLUKaMu nnm

KopoGkammt) ;

- NPOYUMM
AOCTYNHbIMMU
MeTanIM4yeckumm

YacTAMUE) ;

MeTanmM4eckumm
OMOpPHbLIMU
pamamm
YTOMNEHHOIO
MOHTaxa

y30rn

1,5

3,0

3,0

1,5

4,0

1,5

3,0

1,5

3,0




1l 3HaveHust ana  BcCnomMoratesibHbIX KOHTAaKTOB W KOHTAaKTOB YyhpaBJieHUA TMpuBeaeHbl B
COOTBETCTBYHOLLEM CTaHAapTe.

bl BHaueHus yOBavBalOTCS,, €CNM BO3AYLUHblIE 3a30pbl M PACCTOSHUSI YTEYKU MEXOy 4YacTsMu
annaparta, Haxo4AWVMMUCHA MOA4  HanpsbkeHneM, W MeTanfM4ecKUM 3KpPaHOM WM MOHTaxHOM
noepxHocTbio Y3/l 3aBUCAT HE TONMbKO OT KOHCTpyKUumn Y3[I1, OHM MOryT GbiTb YMEHbLLEHbI, KOraa
Y3[I1 ycTaHOBMNEHO B CaMbiX HEONAronpuUsiTHbIX YCIOBUSX.

¢) Bknoyas MeTanmyeckylo ¢ornbry B KOHTakTe C MOBEPXHOCTSMU M3ONSILMOHHOMO MaTepuana,
KOTOpble OOCTYMHbI MOCIie MOHTaXa Ofs HOpMarbHOM aKkcnnyaTauun. Ponbry 3anpaBnsioT B Yibl,
yrnybneHmsa 1 T.n. ¢ NOMOLLUBK NPSIMOrO HECOYSIEHEHHOIO MCMbITATENbHOrO Nanbua cornacHo 9.6 (cm.
PUCYHOK 3).

d) Cm. IEC 60112:2003.

&l [lonyckaeTca WHTepnonAuMs npu OonpeaeneHnn pacCTOSHWUA YTeYKM, COOTBETCTBYHOLLMX
3HAYEHUSIM HanPsSPKEHUS, NPOMEXYTOUYHbIM K YKa3aHHbIM B KQYeCTBE 3KCMIyaTalMOHHOMO HanpsiKeHus!.
MPUMEHSIOT NIMHENHYIO MHTEPMONSALIMIO, M 3HAYEHMSI OKPYITISOT 40 TaKOro e KONMMYecTBa 3HAKOB, YTO U
B Tabrmuax. OnpegeneHve Bo3ayLUHbIX 3a30poB cM. B [MpunoxeHum B.

f) BosgyLluHble 3a30pbl HE MOTYT GbITb MEHbLLIE COOTBETCTBYIOLLMX PACCTOSAHUIA YTEYKM.
2l C y4eToM BCEX pasnnyHbIX HanpsixeHuit, B T.4. CHH Bo BcnomoraTensHOM KOHTaKTe.

W Ona matepuanos rpynnel lllb (100 B=CAT>175 B ) NpMMeHSIOT 3HaAYEHWs Ans MaTepuaroB
rpynne! llla, yMHOXeHHbIe Ha 1,6.

1 [Ins aKkcnyaTauMoHHbIX HanpshkeHuin 4o 25 B BKMOYUTENBHO MOXHO ccbinaTtbes Ha IEC 60664-
1:2007.

MpumeyvaHua

1 BHa4veHuns, npueeneHHble ana 400 B, Takxke gencTeuTenbHbl Anga 440 B.

2 YacTtun HenTpanum, ecrnv UMeeTCS, CYATATCA YacTAMM, HAXOASALLMMUCS NOA HaNPSXKEHNEM.

3 Cnepyetr o6paTuTb BHUMaHWe Ha COONMAEeHNe COOTBETCTBYIOLMX BO3OYLIHbIX 3a30pOB WU
paccTostHUA yTeukn mexay yactamv Y3l pasHon NonsspHOCTW, HaxoOAWMMUCA MoS HanpsiKeHuewm,
Hanpumep, BTbIYHOTO TUMa CMOHTMPOBAaHHbIMK BM3KO Apyr K Apyry. Ecrnn TpeboBaHus K BO3AYLLUHBbIM

3a3opaM 1 pacCTOoAHNUAM YTEYKN HE BbINONMHAKTCA OJ14 BCEeX HOBerHOCTeIZ, CMEXHbIX C YS,D,I'I, AOJPKHA
ObITb npegycMmoTtpeHa oTaeribHasa I/IHCbOpMaLI,VIFI MO MOHTaXy.




MpumevarHne 2 - WHdopmauuio O TpeboBaHMAX K KOHCTPYKUMM TBepaown
n3onaumm n cootBeTcTByowmMX ncnbiTaHnsax IEC 60664-1:2007 (nogpasgen 5.3 m
MYHKT 6.1.3).

MpumevaHre 3 - [1na BO3AYLWHbIX 3a30pOB HAa MaTepuane nevyaTHbIX CXEM CM.
IEC 60664-1:2007 (npumeyanune 3 Kk Tabnumue F.2): "[na matepuana nevyatHbIX CXem
NPUMEHSIOT 3HaYeHNs1 ANA CTeneHu 3arpsa3HeHns 1, C OrOBOPKOW, YTO 3HAYEHUE He
AOIMKHO ObITb MeHbwe 0,04 MM, kak ykaszaHo B Tabnmue F.4". [Ina paccTosHuK
YyTEYKM Ha MaTtepuarne neyaTHbIX CXeM MpuMeHsAT pacctosHua no IEC 60664-
1:2007 (tabmmua F4) c 3aWMTHBIM MNOKPbITUEM COMMAcHO TpeboBaHMAM W1
ncnoiTaHnam IEC 60664-3.

MpymevaHve 4 - MN3mepeHne BO3OYLUHbIX 3a30pPOB M PACCTOSHUA YTEYKW,
pPaBHbIX UMM MeHee 2 MM ASI9 NeYaTHbIX NfaT B HEKOTOPbIX YCIOBUSX MOXHO
ontTummnanposatb no IEC 60664-5, npy 3TOM paccmaTpumBalOT TOMbKO YPOBHU
BnaxHocTn HL2 n HL3.

8.2.4 BUHTbI, TOKONpOBOAALME YaCTU U COeANHEHUA

8.2.4.1 CoeovHeHuss, Kak 3neKTpu4eckme, TaK U MeXaHWYEecKue, OOIKHbI
BblAEPXMBATb  MEXaHWYECKME  Harpy3ku, XapakTepHble Andg  HOopMarbHOW
aKkcnnyatauun.

BuHTbI, npumeHsiemble Aansa  MoHTaxa Y3OI, He AomkHbl  ObITb
camoHapesatoLLero Tuna.

Mpumevanre 1 - K BUHTaM unn ravkam, Ucnonb3yembiM Ans MoHTaxa Y 3[[1,
OTHOCAT BUWHTbl AN KPEensieHUss KpbIleK W 3akpbiBalOWMX MMacTuUH, HO He Ons
coeanHeHus pe3bboBbLIX TPYOONPOBOAOB M KpensieHms ocHoBaHui Y 311

CootBeTcTBME AaHHOMY TpebOBaHMIO MNPOBEPSAIOT BHELWHWUM OCMOTPOM W
ncnoiTaHnem no 9.4 no npouenype 9.1.1.

MpumevaHne 2 - Pe3bboBble coequHEHUS NPOBEPSIIOT B XOA4E MCMNbITAHWUA NO
9.8,9.11,9.12 1 9.20.

8.2.4.2 [ns BMHTOB, BXOASLLMX B 3auUensieHne ¢ pe3bbon B M3ONALNOHHOM
maTepuarne, Kotopble UCNomb3ytoT nNpu MoHTaxe Y3[I1, gormkeH ObiTb obecnedeH
npaBuIbHbLIM BBOA BUHTA B pe3b00BOE OTBEPCTUE UMM FraliKy.

CooTBeTCTBME NPOBEPSIIOT BHELLUHMM OCMOTPOM M NMPOBEPKON BPYYHYHO.

MpumevaHne - TpeboBaHue npaBUNBLHOTO BBOAA BMHTA YOOBMETBOPSETCS,
€CI1, HanpuMMep, UCKMYUTL MEePEKOC BMHTA Ha BXO4E, UCMOMb3ys B KayecTBe
HanpaBnsoLWen Ana Hero Ha 3akpensaLwen YacTu packy Ha BHYTpPeHHen pesbbe,
B KOTOPYHO OH BBUHYMBAETCS, UMM CHATb YacTb pe3b0bbl C 3aX04HOW YacTy BUHTA.

8.2.4.3 JOneKkTpuyeckume coeanHeHus OOkHbl OblTb CNPOEKTMPOBaHbLI Tak,
YTOOblI KOHTAKTHOE [aBrieHVe He nepedaBarnocb Yepe3 U30NSLUMOHHBIN MaTepuarn,
KpOMe KepamuKu, YMCTOW Crodbl UMM APYrMX MarepuarioB C aHanorvyHbimMu
XapakTepuCTMKaMK, €Cnin MeTarnMyeckme 4YacTu HeLOCTaTOYHO Ynpyru, 4ToObI
KOMMNEHCMpoBaTh Ntobble BO3MOXHbIE Yycadku unm gedopMmaunm M3onsLMOHHOIo
mMaTepvarna.

CooTBeTCTBME NPOBEPSIOT OCMOTPOM.

Mpumevanme - [MpurogHOCTb MaTepuarioB OLEHMBAKOT MO CTabunbHOCTM
pa3mepoB.



8.2.4.4 TokonpoBoasume 4acTu, BKMovas NpeaHasHadeHHble ONS 3almTHBIX
NPOBOAHMKOB, €CIIM OHU MMEIOTCH, LOIPKHbI BbINMOMHATLCSA U3 MeTassa, MMEHLLIEro B
yCIIOBUSIX aKkcnnyatauum obopynoBaHus MEeXaHU4ECKYH0 NPOYHOCTb,
3MEKTPONPOBOAHOCTE U KOPPO3MECTOMKOCTb,  afeKBaTHble  Ha3HaYeHHOW
aKcnnyaraymm.

MpyMepbl NpUrogHbLIX MaTepnanos:

- Meab;

- cnnae, coaepxaumin He MmeHee 58% meau OnNa 4vacTen, U3rOTOBMEHHbIX
X0noaHbIM cnocobom, n He meHee 50% meaun ans gpyrmx YacTten;

- Opyron MeTann unm MmeTtani C COOTBETCTBYIOLMM MOKPbITUEM, HE MEHee
YCTOMYMBBLIM K KOPPO3UKW, YeM Medb, U C He XyawuMu MexXaHU4eCKUMU
XapakTepucTrKamm.

Mpn nNpUMEHEHMM Kene3ocopepXalmx CnMaBoOB WM KENe30COoAep)aLLmxX
CMNMaBoB C NOAXOASLMMM MOKPbLITUSIMUA COOTBETCTBME NPOBEPAIOT UCMNbITAHMEM Ha
KOPPO3NeCToONKOCTb No 9.16.

TpeboBaHuss AOaHHOMO MNyHKTA HE MPUMEHSIIOT K KOHTaKTaM, MarHUTHbIM
cuctemam, HarpeBaTeflbHbIM — 3nemMeHTaMm, 6umeTannam, LWyHTaMm, 4YacTam
9MIEKTPOHHbIX YCTPOWCTB, a Takke BMHTAM, ramkam, wanbam, 3axMHbIM
nnacTuHaM, aHanorM4HbIM YacTsIM BbIBOAOB M YacTAM UCMbITAaTENbHOM LENN.

8.2.5 BbiBoAbI ANA BHELWHUX NPOBOAHUKOB

8.2.5.1 BbiBOObl ANS BHELUHWUX MNPOBOAHWKOB AOO0IPKHbI obecnevmBaTb Takoe
npucoeauHeHne NPOBOAHMKOB, YTOObI MOCTOSIHHO NogaepXuBanocb Heobxoanmoe
KOHTaKTHOE OaBneHue.

HonyckaeTca npuMeHeHne YyCTPONCTB, NpeAHa3HayYeHHbIX ANs NpUcoeauHEHNS
LUMH MPUW YCIIOBWM, YTO UX HE UCNOSb3YIOT AN NPUCOeANHEHNS Kabenen.

Takne ycTponcTea MoryT 6biTb BTbIYHOIMO NMOO LWTLIPEBOroO TUNA.

BbiBoOgbl OOMmMKHbI  ObITb  JFIErKOAOCTYMHbI B NpeanofiaraeMblX  YCroBUSIX
aKcnnyaraymm.

[MpoBepKY COOTBETCTBMS OCYLLECTBSAIOT OCMOTPOM W UCMbITaHMAMKM no 9.5
corracHo npoueaype no 9.1.1.

8.2.5.2 VY3MIN pomkHbl ObiTb  OCHALLEHbl  BbiBOAAMW,  OOMYCKaKOLLWMMMK
npucoeguvHeHne MeAHbIX MPOBOAHMKOB, WMEHWMX HOMUHaNbHYK nnowanb
nonepeYvyHoro ceveHusl, ykasaHHyto B Tabnumue 8.

MpumevaHre - [Npumepbl BO3MOXHbBIX KOHCTPYKLMW BbIBOAOB NpuUBELEHbLI B
npunoxeHun IB.

BoiBogbl Y3[IM pomkHbl 6bITb CNOCOGHLI MNPUCOEAVHATH MNPOBOLAHMKM B
AnanasoHe CeYeHW, yKasaHHbIX B CTaHAapTe Ha 3awMTHoe YCTPOWCTBO, AN
HOMMHambHbIX TOKOB YKa3aHHbIX 3alMTHbIX YCTPOMCTB, C KoTopbimn Y3l
pacCYNTaHO COEAUNHSTD.

CooTBeTCTBME MPOBEPSAIOT MYyTEM OCMOTpPA, M3MEPEHUsIMU U MoovepeHbIM
BBOAOM OAHOM0 MPOBOAHWKA C MWHMMAnbHOW W OLHOMO C MakKCUMaribHOW
nnowanbo NONepPeYHOro CEYEHNs, Kak ykasaHo.

Tabrnuua 8 - lNonepeyHble cedeHns NpUcoeaMHAEMbIX MeOHbIX MPOBOAHUKOB Ast
BUHTOBbIX BbIBOOB

HoMUHAaNBHBIA Tok bl [unanasoH HOMWHAJbHbIX nonepeYHbIX ceyeHun

A npucoeanHAeMbIX NPOBOAHUKOBE! , MM 2

KecTkun (oaHo- u || FTMBKMIA NpoBOAHMK
MHOrONPOBOSIOYHbI) NPOBOAHUK




[o 13 Bknitou. 1,0-2,5 1,0-2,5
Cs. 130016 " 1,0-4,0 1,0-4,0
" 16 " 25 " 1,5-6,0 1,5-6,0
"25 "32 " 2,5-10,0 2,5-6,0
" 32 "50 " 4,0-16,0 4,0-10,0
" 50 "8 " 10,0-25,0 10,0-16,0

1] Tpebyetcsl, YTOObI NPV HOMMHANbHBLIX TOKax A0 50 A BKMOYMTENLHO
BbIBOAb!I ObIM paccynTaHbl Ha 3aXMM Kak OLHOMPOBOSIOYHbIX, TaK U XECTKUX
MHOrOMpPOBOJIOYHbIX NMPOBOAHNKOB. B TO e Bpems gonyckaetcsi, 4Tobbl BbIBOAbI

ANA NPOBOAHUKOB C ronepevHbiM cedeHnem oT 1,0 ao 6,0 mMm2 6binm
paccuuTaHbl Ha 3aXKMM TONbKO OAHOMPOBOSIOYHBIX MPOBOAHUKOB.

bt} B amanasoHe Y3[I, MMeOWMX OONHAKOBbLIE OCHOBHYH KOHCTPYKLIMIO C
OOVHAaKOBOW  KOHCTPYKUMEA BbIBOAOB, BbiBOAbl  OCHALWIAT  MeAHbIMU
NPOBOAHWKAMW HAMMEHBLLErO MOMEePEeYHOr0 CeYEeHUss AN MUHUMAarbHOro
HOMWHAaNbLHOrO TOKa U HAMGOIbLLErO NOMEPEYHOro CeYEeHUs ANst MakCUMarbHOro
HOMMHaNbHOrO TOKa W3 YyKasaHHblX, OAHO- WIM MHOMOMPOBONIOYHBLIMK, O
NMPUMEHEHMUIO.

lMpumedaHue - lMonepeyHble ceyeHus npoBoaHuKOB B cucteme AWG cwm.
npunoxeHue IC.

8.2.5.3 Cpencrtea Ona 3akpenrneHuss NMpPOBOAHWKOB B BbIBOAAX HE [OOIMKHbI
CNYy¥UTb AN KPenreHus Kakux-nubo JApyrux 3feMEHTOB, XOTS OHW  MOryT
yOEPKMBaTb BbIBOAbI HA MECTE UMM NPENATCTBOBATb UX MPOBOPAYNBAHMIO.

CooTBETCTBME MPOBEPSOT OCMOTPOM M UChbITaHMAMM nNo 9.5 cornacHo
npouenype 9.1.1.

8.2.5.4 BbiBogbl AN HOMMHAnbHbLIX TOKOB A0 32 A BKIOYUTENbHO [AOIDKHbI
No3BONATb NPUCOEANHEHME NPOBOAHUKOB 63 cneunansHOM NoaroToBKN.

CooTBeTCTBUE NPOBEPSIOT OCMOTPOM.

MpumeyaHve - TepmuH "cneumansHas NOAroToBKa" nogpasymeBaeT Mponanky
XUnbl NPOBOAHWKA, MCMONb30BaHMEe KabernbHbIX HAaKOHEYHMKOB, (DOPMOBKY MeTerb
N T.0., HO HUKAK HEe BOCCTAHOBIiEHME G)OPMbl NPOBOAHMKA Neped BBOAOM €ro B
32KUM UK CKpy4YMBaHMe rmbKoro NpoBOAHMKA AN YKPENSIEHMS €ro KOHLa.



8.2.5.5 BbiBOAbI 4OMKHbI UMETb HEOOXOAMMYI0 MEXAHUYECKYHO MPOYHOCTb.

BuHTBI 1 ranku onsa 3axuma NpoBOAHUKOB AOMMKHbI MMETb METPUYECKYHO pe3bby
ISO wnn gpyryto pe3bby, CONOCTaBMMYHO MO LIAry 1 MEXaHNUYECKOM NMPOYHOCTN.

CooTBeTCTBUE MPOBEPSIOT OCMOTPOM M MUCMbITaHUsMMU no 9.4 n 9.5.1 cornacHo
npoueaype 9.1.1.

8.2.5.6 BbiBOObl [OMKHbI WMMETb TaKyld KOHCTPYKUMIO, 4TOObl 3axumartb
NPOBOAHMK 6E3 Ype3MEPHbIX MOBPEXKIEHUN.

CooTBeTCTBME NPOBEPSAOT OCMOTPOM M UCNbITaHneM no 9.5.2 cornacHo
npoueaype 9.1.1.

8.2.5.7 BblBoAobl OOMKHbI WMMETb TaKyl KOHCTPYKUMIO, 4TOObI HagexHo
3axMMaTb NPOBOAHUK MEXOY MEeTanIM4eCKMMm NOBEPXHOCTAMMN.

CooTBeTcTBME NPOBEPSOT OCMOTPOM U UCNbITaHuAMM No 9.4 n 9.5.1 cornacHo
npoueaype 9.1.1.

8.2.5.8 BbiBOAObl OO0MKHbI OblTb CKOHCTPYMPOBaHbI UMM PacronoXeHbl Tak,
YyTOObl HW  XECTKMMW  OQHOMPOBOSIOMHbLIA  MPOBOAHWK, HW  MNPOBOJSIOKA
MHOrONPOBOSIOYHOIO MPOBOAHNKA HE MO BbICKOSb3HYTb NPY 3aTArMBaHUN BUHTOB
NN raex.

OT0 TpeboBaHMe He NPUMEHSIIOT K BbIBOAAM NOA, HAKOHEYHUK.

CooTtBeTcTBME NPOBEPSIOT UcnbiTaHeM no 9.5.3 cornacHo npouenype 9.1.1.

8.2.5.9 BbiBoAbl OOMKHLI ObiTb 3aKpEnseHbl N PacnonoXeHbl TakuMm 0Bpa3om,
4YTOObI NpY 3aTSHKKE UM OTMNYCKE 3aXUMHbBIX BUHTOB UM Fraek KpensieHus BbIBOO OB
He ocrnabnanmce.

OT0 TpeboBaHMe HE O3HaYaeT, YTO BbIBOAbI AOMKHbI ObiTb CMPOEKTUPOBAHbLI
Takmm ob6pa3om, YTobbl He JOMNycKanocb MX BpalleHMe Un nepemeLleHe, OgHaKo
noboe ux ABwxkeHne OOMKHO ObiTb onpeaeneHHbIM 06pasoM OrpaHNYeHo, YTobbI
n3bexarb HeCOOTBETCTBUS TPpeOOBaHMAM HACTOSLEro CTaHaapTa.

MpuMeHeHMe 3anMBOYHBIX KOMMAyHAOB M CMOM Afs  NpeaoTBpalleHust
ocnabneHns BbIBOAOB CUYUTAKOT JOCTATOYHbLIM NPY YCIIOBUX, YTO:

- 3arMBOYMHBIA  KOMMAyHO, WM CMONa He noaBepraeTcd Harpy3kam npu
HOpMarnbHOW aKCnnyaTauum;

- 9(pbeKTUBHOCTL 3arMBOYHOIO KOMMAyHAA WM CMOMbl HE CHWXAeTCsA npu
BO34ENCTBMM  TemnepaTtyp,  [OOCTUraeMblX  BbIBOAOM npu Hanbonee
HebnaronpuUsTHbLIX YCIOBUSAX, YKa3aHHbIX B HACTOSILLEM CTaHaapTe.

CooTBeTCcTBME MPOBEPSAOT OCMOTPOM, M3MEPEHMSIMU U UCMbITaHMEM no 9.4
cornacHo npouegype 9.1.1.

8.2.5.10 3axuMMHble BWHTbI WM TANKU BbIBOAOB, MNpeAHa3HAYeHHbIX AN
NPUCOEONHEHNS 3aLLUTHBIX MPOBOAHWUKOB, LOMMKHbI OblTb HaAEXHO 3almLleHbl OT
Clny4YanHoro ocriabneHusi, n He AOIMKHO ObITb BO3MOXHO OCBOOOXOEHue nx 6e3
NMOMOLLM MHCTPYMEHTA.

CooTBeTCTBME NPOBEPSIOT UCMbITAHUEM BPYYHYHO.

KoHCTpyKUMK BbIBOOOB, NpUMeEpbl KOTOPbIX NpuBedeHbl B npunoxeHun B, B
LefioM JOCTaTOYHO YNpyry U yOOBETBOPSIOT AaHHoMy TpeboBanuto. [ns gpyrmx
KOHCTPYKUWA  MOryT noTpeboBaTbCsl  AOMOMHUTENbHbIE  MEPbl,  Hanpumep
NPUMEHEHNEe COOTBETCTBYIOLLUEN YNPYrorM 4YacTu, KOTOPYK) HEBO3MOXHO Obifo Obl
yAanuTb cry4yanHo.

8.25.11 Pe3bba BWHTOB M Traek BbIBOAOB, MpeAHa3HaYeHHbIX And
NPUCOEAUHEHN BHELLUHUX MNPOBOAHMKOB, AOSPKHA BXOOAWTb B 3auenneHve C
pe3bboin, BbINONMHEHHOW B MeTanne. NpumeHeHMe camoHape3atomx BUHTOB He
AonyckaeTcs.

8.3 3awuTa OoT NnopaxeHUA INEeKTPUYECKNM TOKOM



Y30 pomkHbl OblTb CKOHCTPYMpOBaHbl Tak, 4YTOObI MOCrie MOHTaxa W
NOACOEANHEHUSA KaK ANs HOPMaribHOW 3KCnyaTaunm nx 4acTu, Haxoasawmecs nog
HanpsikeHneMm, 6b1M HEAOCTYNHbLI ANS NPUKOCHOBEHMS.

MpumevaHne - CrioBa "HopmarnbHasa akcnnyaTauua" osHavatT, 4Tto Y3l
YCTaHOBSIEHO B COOTBETCTBUU C MHCTPYKL UMW U3rOTOBUTENS.

YacTb cuuTaloT OOCTYNHOW ONsi NMPUKOCHOBEHUSI, ECIN €€ MOXHO KOCHYTbCS
cTaH4apTHbIM UCMbITaTeNbHbIM Nanbuem (cM. 9.6).

B Y3l kpome BTbIMHOMO WUCMOMHEHUS, HapyXHble 4acTu, 3a WUCKIYEeHNeM
BMHTOB WNN ApPYrMxX CpeacTB ANA KpenneHus Kpbllwek u Tabnuyek, JOCTyMHble
nocne MoHTaxa u npucoeguHennss Y3l kak onsa HopmarbHOW 3KCnyatauuu,
AOIDKHbI MO0 M3roTaBnMBaTLCSA M3 U3ONSLMOHHOIO Matepuana, Mimbo NonHOCTLIo
MOKPbIBaTbCS M3ONSALMOHHBIM MaTepmarnom, ecriv AOCTYMNHbIe YacTW, HaxoadaLmecs
NnoA HanpsKeHWEM, He 3aKftoYeHbl BO BHYTPEHHIOK 0BOMOYKY U3 M3OMALMOHHOIO
mMaTepvana.

MoKpbITME M3ONALMOHHBIM MaTepuarioMm LOSPKHO ObiTb 3akpensieHO Takum
o6pa3om, 4Tobbl He HapywMTbCs Npy ycTaHoBke Y 3[1. N30naumMoHHOe NOKpbITHE
AODKHO  MMETb  HeobXoOouMMyK0  TOMWMHY, MEXaHUYEeCKY) MNPOYHOCTb U
obecneunBaTb 3GPEKTMBHYIO 3aALLUTY HA y4aCTKaxX C OCTPbIMU KpasiMu.

BeBogHble otBepcTua ana kabenen wnm KabenenpoBoOOB  OOMKHbI
BbIMONMHATBCS MO0 M3 M3OMAUMOHHOIO MaTepmana, inbo ocHawaTbCca BTySNKamm
N1 Apyrumy aHanormvyHbIMM YyCTPOMCTBaMM U3 U3ONALMOHHOIO Matepuarna. Takve
YCTPONCTBA AOSMKHbI ObiTb HAAEXHO 3akpenneHbl M obnagaTtb [4OCTaTOYHOM
MeXaHN4YeCKOW MPOYHOCTbIO.

Ansa Y30 BTbIYHOrO UCMNOMHEHNS1 Hapy>XHble YacTu, 3a UCKIIIOYEHNEM BUHTOB
WNn OpYrux CPeacTB Ans KPEenmneHus Kpbllwek, OOCTYNHble NpyM HOpMarbHOW
aKkcnnyatauun, 4oSmkHbl 6bITb BbIMOMHEHbI U3 U30SALMOHHOIO MaTtepuana.

MeTannuyeckme opraHbl yrnpaBnieHus LOMPKHbI ObiTb M30NMPOBaHbl OT YacTewn,
HaXOASALLMXCS NMoL, HaNPsXKEHNEM, a UX NPOBOASLLME YACTN OOIMKHbLI ObITb NOKPbLITbI
N30MALMOHHbBIM MaTepmanom, MHaye  OHM CTaHOBATCS OTKPbITbIMU
TOKOMPOBOAALMMM  4YacTsMM, KpoMe  4YacTen, obecneymBaloumx CBsA3b
N30MMPOBaHHbLIX OPraHOB YNpaBfieHNs1 HECKOSbKMX MOMOCOB.

MeTannuyeckme 4acTu MexaHuama LOimkHbl ObiTb HeaocTynHbl. Kpome Toro,
OHW [O/iKHbl ObITb  M30MMPOBaHbl OT  AOCTYMHbIX METaNMYEeCcKMX 4YacTen,
MEeTanMYeCcKnx OMOPHbIX paM Ans ocHoBaHwi Y3[I1 yTOnmeHHOro MOHTaxa,
BUHTOB W PYrMX CPEACTB KPEMMEeHNs OCHOBAHUIM K oropamM 1 MeTanM4yeckmx nimr,
NCMonb3yeMbIX B Ka4ecTBe ornop.

[lomkHa ObITb BO3MOXHOCTb nerkor 3ameHbl Y3 BTbIYHOrO ncrnonHeHnsa 6e3
KacaHus YacTen, HaxoasLWMXCA NOA HanpsXKeHNeEM.

Jlak n amane He cuutaT obecneymBarOLWMN HEOBXOAUMYHO M3ONALMIO ONS
3aMTbI OT NOPAKEHUSA 3MEKTPUYECKMM TOKOM.

CooTBeTCTBME MPOBEPSAKOT OCMOTPOM W uUCNbITaHMeM no 9.6 cornacHo
npouenype 9.1.1.

8.4 dneKkTponsonsauMoHHbIe CBOUCTBA U U3onupyoLlas
CNOCOOHOCTb

Y30  gorkHbl obnagatb HeobXoOMMbIMN  3NEKTPOU3ONALMOHHBIMU
CBOVICTBaMU 1 rapaHTMpPOBaTb U30SALNIO.

Lenn ynpaBnenna Y3AI, cBaA3aHHble C [NaBHOW LUENbk, He OOMMKHbI
noBpexaaTbCsi BbICOKUM HanpsXXeHMEM MNOCTOSIHHOrO TOKa, MCMNOfb3yeMbiM Mnpwu
N30MALNOHHBIX U3MEPEHUSIX, KOTOPblE 00bIYHO NPOBOAAT nocne yctaHoBky Y 3T,

CooTBeTcTBUE NPOBEPSIOT UCNbITaHMAMK No 9.7 no npouenype 9.1.1.

8.5 lNpeBbiweHne TemMnepaTypbl



8.5.1 Npepenbl npeBbIWEeHMA TeMNepaTypbl

MpeBblweHne Temnepatypbl 4Yacten Y3, npuBegeHHbix B Tabmmue 9,
N3MEPEHHOW MpU YCroBuAX, onpefeneHHbix B 9.8.2, He OOMmMKHO NMPEBOCXOAUTb
npeaenbHbIX 3Ha4YEHUIN, YCTAaHOBIEHHbIX B AaHHOM Tabnumue.

Y3AI He AomkeH MMETb MOBPEXOEHUN, NPENATCTBYIOWMX BbINOSIHEHUIO €ro
GYHKLMIA 1 HapyLwatowmx 6e30nacHOCTb SKChyaTauum.
Tabnuua 9 - 3HayeHnst NpeBbILLEHNSA TeMMNeEpPaTypbI

YacTtun Y30OMal ki MpeBblweHne
TemnepaTypbl

o
BbiBOOb! ANS BHELLHWUX COEOMHEHWN 65°C

HapyxHble 4acTu, K KOTOpbIM NPUXOAUTCS npukacatbecs Bo || 40°C
BpemMs pydHoro ynpasneHus Y3[I, Bkroyas opraHbl
ynpasrieHns, BbIMOMHEHHbIE U3 U3ONSLMOHHOINO mMatepuana,
N MeTanmuueckume CBA3WM ANS coefuHeHus mexay cobon
N30MNMPOBaHHbIX OPraHoOB YrpaBrieHUs HECKOSbKMX MOSitoCcoB

HapyxHble MeTannmyeckme 4acT OpraHoB ynpaBreHns 25°C

Opyrve HapyxHble 4acTu, BKModas nosepxHocTb Y3, ([ 60°C
HEeNOCPEACTBEHHO  COMPMKAacCawLLylCss C  MOHTaXHOW
NMOBEPXHOCTbIO

1) 3HayeHua AN KOHTAKTOB He YCTaHaBMMBalOT, MOCKOMbKY KOHCTPYKLMS
G6onbwmHeTBa Y3l He gonyckaeT nNpsMOro n3MepeHus ux temnepatypbl 6e3
pvcka Bbl3BaTb HEOOpaTUMble M3MEHEHUS] UMM CMeLLEHNE aeTanen, cnocobHble
MOBNMSATb HA BOCMPOM3BOAMMOCTb Pe3YNbTaTOB UCMbITAHWNA.

NcnbiTaHre Ha HagexHocTb (CM. 9.19) cunTatoT 4OCTaTOYHbIM A1 NPOBEPKU
KOCBEHHbIM 00pa3oM NOBEAEHUs] KOHTAKTOB B OTHOLUEHUM Ype3MEPHOro
NpeBbILLEHUS TeMnepaTypbl Npy 3KCNyaTaLluu.

bl [na AOpyrMx 4acTeil, KpoMe MepeyucneHHbIX B Tabnuue, 3HadyeHus
NMpeBbllLEHNsT TeMnepaTypbl He YyKasblBalOT, HO OHW He [OOSPKHbl BbI3blBaTb
NMOBPEXOEHNA COCedHMX 4YacTen W3 M3ONAUMOHHOTO MaTepuarna, CHWKaLLMX
paboTtocnocobHocTb Y3MI.

c)  Ona Y3OM BTbIYHOrO TWNa - BbIBOAbI OCHOBAHUA, Ha KOTOPOM
ycTaHasnmeatoT ABAT.




B cnyyae npucoeguHeHus (cm. 4.1.1), BcTpamBaHusa (cM. 4.1.2) unu cHopku
(cm. 4.1.3) Y30 ¢ ogHMM WM HECKONMbKMMM OOBbEeOMHEHHBbIMU  yKa3aHHbIMU
3aLMTHBIMU YCTPOMCTBAMM, 3HAYEHUSA NPEBbILLEHNSA TemnepaTypbl KOTOpbIX 6onee
XecTkue, YyeM YyKkasaHHble B Tabnuue 9, NpUMEHSAT CTaHdapT Ha 3almTHoe
YCTPOWCTBO C BGonee »eCTKUMM YCroBUAMU (PyHKLIMOHMPOBAHMSA NpU KCnyaTaumm
n moHTaxa (IEC 60898, IEC 61008, IEC 61009 nnm IEC 62423).

8.5.2 Temnepatypa okpyxaruien cpeabl

Mpenenb! NpeBbilleHNA TemnepaTypbl No Tabnuue 9 NPUMEHUMbI TOMbKO Mpu
TemnepaType OKpyxatoLLei cpedbl no Tabnuue 6.

8.6 Paboumne xapakTepucTuKu

8.6.1 Pabo4ue xapaKkTe puCTMKM 3aLUTHOIO YCTPOUCTBA

Y30, knaccudumumpyemoe no 4.1.2, AOMKHO COOTBETCTBOBATbL MO paboumm
XapakTepucTMkam KOHKPETHOMY CTaHOapTy Ha 3alMTHOe YCTPOWMCTBO, B KOTOpPOEe
oHo BcTpoeHo (IEC 60898-1, IEC 61008-1, IEC 61009-1 nrm IEC 62423, 41O
NPUMEHNMO).

CooTBeTCTBUE NPOBEPSIOT NPOBEAEHMEM BCEX COOTBETCTBYIOLLMX UCMbITAHUA
COOTBETCTBYIOLLErO CTaHAapTa.

Y3001, knaccudmumpyemoe no 4.1.3, OOMMKHO COOTBETCTBOBATb MO paboymm
XapakTepucTmkam KOHKPETHOMY CTaHAapTy Ha 3almMTHOe YCTPOWCTBO, C KOTOPbIM
OHO cobpaHo (IEC 60898-1, IEC 61008-1, IEC 61009-1 nm IEC 62423, 4yTO
MPUMEHMMO).

CooTBeTCTBUE NPOBEPSIOT NPOBEAEHMEM BCEX COOTBETCTBYIOLLMX UCMbITAHUA
COOTBETCTBYIOLLErO CTaHAapTa v npunoxenns D.

8.6.2 Pabouue xapaktepucmmku Y3Q4MN

8.6.2.1 O6wwme TpeboBaHuA
Pa6boune xapaktepuctukm Y31 gormkHbl 0OTBEYaTh CregyowmmM TpeboBaHUsaM.
CooTtBeTCcTBME CregyowmmM NOAMNYHKTaM NPoBEPSIOT UCnbiTaHUAMM no 9.9.

8.6.2.2 CpabatbiBaHue B criydyae nocrenoBaTtenbHOro 4yrosoro npobos
CpabatbiBaHne Y3[I1 Ha TOK AyroBoro npobosi AOMKHO NpoucxoauTb B

COOTBETCTBUM CO BPEMEHEM OTKIHOYEHUA No Tabnmue 1 nnm 2, 4To NPUMEHUMO.
CooTBeTCTBME NPOBEPSIOT UCMbITAHMAMM NO 9.9.2.

8.6.2.3 CpabatbiBaHuve B Criydyae napannenbHOro AyroBoro npobos
CpabatbiBaHve Y3[I1 B cnydae napannenibHOro AyroBoro npobos AO0SmKHO

NPOVCXOAWTbL B COOTBETCTBMM C YMCIIOM MOMYBOSH Ayrn no Tabnuue 3.
CooTBeTcTBUE NPOBEPSIOT UCNbITaHMAMK No 9.9.3.

8.7 MexaHn4yeckaa n KOMMyTaLMOHHast U3BHOCOCTOMKOCTb
Y30 pomkHbl  OblTb  CMOCOOGHBI  BLIMOSHATE — YCTAHOBIIEHHOE — YMCIIO

MEXaHUYECKNX M 3NeKTPUYECKUX LMKITOB ONEepUpoBaHUS.
CootBeTtcTBUe NposepstoT ucnoitTaHmem rno 9.10 no npouenype 9.1.1.

8.8 PaboTOoCNOCOOBHOCTL NMPU TOKaX KOPOTKOro 3aMbliKaHUA



Y3AIM aomkHbl 6biITb CNOCOGHLI BbINOSHUTL YCTAHOBMIEHHOE YUCIO LMKIIOB
OonepupoBaHMSA MNPV KOPOTKOM 3aMblKaHWM, He NpenCTaBnas OnacHOCTU Ans
ornepaTopa U He Bbi3biBasi NEPEKPbITUS MEXOY HaXoOAWMMUCH MOL HanpsbkeHUeMm
NPOBOAALLMMM YaCTAMU NTMOO Mexay 3TUMM YacTIMU U 3EMIIEN.

CooTtBeTcTBME NpOBEPSIOT UcnbiTaHMeM no 9.11 no npouenype 9.1.1.

8.9 YcTon4unMBOCTb K MEXaHUYECKOMY TOJTYKY M yaapy

ABOT JOJITKHbI obnagatb COOTBETCTBYHOLLMMMU MeXaHN4ecKnmm
Xapaktepuctmkamu,  4Tobbl  MPOTUBOCTOSATb ~ MEXaHWYEeCKUM  Harpyskam,
BO3HWKAIOLLMM MPU MOHTaXe W SKcrryatauum.

CooTBeTcTBUE NPOBEPSIOT UcnbiTaHMem no 9.12 no npouenype 9.1.1.

8.10 HarpeBOCTOUKOCTb

Y30 gomkHbl 6bITb 4OCTAaTOYHO YCTONYMBLI K HArpeBy.
CooTtBeTcTBME NpoBEPSIOT UcnbiTaHeM no 9.13 no npouenype 9.1.1.

8.11 YcTOM4YMBOCTb K aHOMasfIbHOMY HarpeBy U
OrHeCTOUKOCTb

HapyxHble 4actu Y3Al1, BbINOMHEHHblE M3 M3OMAUMOHHOIO MaTepuana, He
AOIDKHbI ObITb NPeapacnonoXeHbl K BOCMSIAMEHEHUIO M PacnpOCTPAHEHMIO OrHS,
ecnv 6nusnexalme TOKONPOBOASALLME YaCcTW AOCTUIMN BbICOKOW TeMnepaTypbl U3-
3a NOBPEXOEHMSA NI NePErpy3Ku.

ConpoTuerieHne aHoMarnbHOMY HarpeBy W OTHIO APYMMX YacTew, BbIMOMHEHHbIX
N3 N30MALMOHHOIO MaTepuarna, CYMTaloT NPOBEPEHHBIM B X04€ APYrMX UCTbITaHUN
MO HACTOALEMY CTaHOapTy.

CooTBeTcTBUE NPOBEPSIOT UcnbiTaHmem no 9.14 no npouenype 9.1.1.

8.12 NoBepeHune Y3[I1 B cnnyyae cBEepXTOKOB B rfaBHOM
Lenu

Y301 gormkHo oTBeYaTb 3a4aHHbIM YCIOBMSIM MO CBEPXTOKaM.
CooTBeTcTBUE NPoBEPSIOT UcnbiTaHMeM no 9.17 no npouenype 9.1.1.

8.13 NoBepenue Y3l B cniyyae 6poCcKOB TOKa,
BbI3BaHHbIX MMNYJ1IbCHbLIMA HaNPSAXXeHUAMU

Y30l pormkHbl agekBaTHO BblAepxMBaTb OPOCKM TOKa Ha 3eMrito, BbI3BaHHbIX
€MKOCTHOW Harpy3kon 31IeKTPOYCTaHOBKM U OPOCKM TOKOB Ha 3eMS0 BCreacTBue
KOPOTKOIo 3aMblKaHNs 3reKTPOYCTaHOBKMW.

CooTBeTCcTBUE NPOBEPSIOT UcnbiTaHMeM no 9.18 cornacHo npouenype 9.1.1.

8.14 HapexHocCTb

Y3AI gormkHbl paboTaTb HAOEXHO B YCMOBUAX LNMTENbHOM 3KCNSyaTauun ¢
Yy4EeTOM CTapeHUS NX KOMMOHEHTOB.

CooTtBeTcTBME NPOBEPSIOT MUCMbITaHMAMM No 9.19 n 9.20 cornacHo npoueaype
9.1.1.

8.15 dnekTpomarHutHaa coBmectTumocTb (QMC)



Y30l gormkHbl 0TBEeYaTb COOTBETCTBYOLWMM TpeboBaHuam no IMC.
CooTtBeTcTBME NPOBEPSIOT UCMbITaHMeM no 9.21 cornacHo npoueaype 9.1.1.

8.16 UcnbiTaHMA Ha TOYHOCTb cpabaTbiBaHUSA NpU
nosiBNeHMn (poHOBbLIX MOMEX OT NOACOeAUHEHHbIX
HEeCKOJSIbKUX YCTPOUCTB CO CTOPOHbI Harpy3Ku

Y30l He [OMKHO CHWXaTb CMNOCOBGHOCTM NPOAOITKATb YraBnMBaTb OYroBble
npobou B cnyyae nogcoeanHeHs1 HECKOMbKUX YCTPOMUCTB CO CTOPOHbI HarpysKku.
CooTBeTcTBME NPOBEPSIOT UCMbITaHNEM No 9.9.4.

8.17 PaboToCcnocoOHOCTb YCTPOMNCTBA 3KCNNyaTauMOHHOIO
KoHTponsa Y34l

Y30 gomkHo ObiTb CHAbGXeHO (YHKLMEN KOHTPOMSA, 3arnyCKaemow BPYYHYHO
n/vnn aBToMaTU4eCKN Ans NPOBEPKM Lenn obHapyXeHns ayru.

PyHKUMS aBTOMATUYECKOTO KOHTPOMSA [OOSPKHA BbIMOSHATLCA MNPU  KaXaoMm
BKJTOYEHUN BbIKIIOMATENSA C MHTEPBAriOM He Yalle O4HOro pasa B CYTKW.

Mpn aBTOMATUM4ECKOM KOHTpOMe ANs ero BbINONMHEHUss He TpebyeTca
pa3MblKaHWS KOHTAKTOB.

MpumeyaHne 1 - MexaHM4eckne 4YacTu MexaHu3Ma MpOoBEpPAlT B Xode
MCMNbITAHWA Ha M3HOC, @ KOHTaKTbl MPOBEPSIOT MPU MCMbITAHUM Ha KOPOTKOe
3aMblkaHue. o 3ToM NpUYNHE 3TN YaCTU CUUTAKOT BbICOKOHAOEXHBIMU, U NO3TOMY
NX He BKMIOYAKOT B Neprogmyeckme NcnbiTaHus.

[Mpy py4HOM KOHTpOIe YCTPONCTBO AOSMKHO cpaboTaTh.

MpumevaHne 2 - [ononHuTenbHble TpeboBaHMA U MeToauKa Ans UCMbITaHUS
paboToCcnocobHOCTN BPYYHYIO UM aBTOMATUYECKU - B CTaAUN PpaCCMOTPEHMS.

B cnyyae obHapyxeHnst HeMcnpaBHOCTU NPV aBTOMaTM4eckom KoHTposne Y31
AOIMKHO cpaboTaTb Ha OTKMIOYEHNE M NoKa3aTb pesyrbTar.

Y31, sBknovatowee dyHkumo YOT, cornacHo COOTBETCTBYIOLEMY CTaHAAPTY
AOITKHO UMETb YCTPONCTBO 3KCMNJSyaTaLMOHHOTO KOHTPOSS.

3aWmTHBIN NPOBOAHMK YCTAHOBKM HE OOIPKEH OKa3aTbCs No4 HaNpsiKeHWEM npu
MCMNOMb30BaHNM YCTPOMCTBA IKCMyaTaLUOHHOIO KOHTPONs (TOK KacaHus w/unu
HanpspkeHWe KacaHus AOMKHbl OblTb OrpaHMYeHbl 4O 3HAYEHMS HUKE OMacHOro
noporoBoro ypoBHs cornacHo IEC 60364 n cepumn IEC 60479).

Ana npoBepku M3rOTOBUTENb OOSMKEH MpeaycMoTpeTb  Heobxogumyro
AOKYMEHTAaLMIO Ha Lenb SKCMyaTalMOHHOrO KOHTPOSS.

9 NMpoueanypa ncnbiTaHUA
9.1 O6WwMe nonoxeHus

9.1.1 O6wasn npoueaypa McnbiTaHUM AnNsA pasHbix Tunos Y3OI



Y30, «knaccudmumpyemble no 4.1.1, pomkHbl  OblTb  COeOMHEHbI
nocnegoBaTesfibHO c yKa3aHHbIM YCTPONCTBOM (ycTponcteamn),
cootBeTcTBytoLmmm IEC 60898-1, [EC 61008-1, IEC 61009-1 unm IEC 62423 ana
ncnbiTaHma no 9.11.2.5.

Ona Y3, npegHasHa4yeHHOro AN COeAUHEHUSI C HECKONbKUMW 3alLMTHBIMMU

YCTPOWCTBAaMM, UCMbITaHNE NPOBOAAT NPU HAMBOIbLLUMX 3HAYEHUAX [ 1 fpeak ans
3aLMTHbBIX YCTPOMCTB, YKa3aHHbIX M3roTOBUTENEM.

YkasaHHble 3alMTHbIE YCTPONCTBA AOSMKHbI MPONTU TUMOBbIE UCMbITaHWUS MNO:

- |EC 60898-1 ona aBToMaTUYECKUX BbIKIloMaTenen;

- |EC 61009-1 urm IEC 62423 ons ABOT;

- cepum IEC 60269 ans nnaBkux npegoxpaHuTernemn, YTo NPUMEHNMO.

Y3001, knaccndmuympyembie no 4.1.2, fosmkHbl CHaYana 6biTb ncnbiTadbl No IEC
60898-1, IEC 61008-1, IEC 61009-1 nnm IEC 62423, 4TO NPUMEHMMO.

Mo 3aBepweHun mcnbiTaHui, ykasaHHbix B IEC 60898-1, IEC 61008-1, IEC
61009-1 unm IEC 62423, npoBoAAT 4OMNOSNHUTENMbHbIE UCTbITAHWUS HA COOTBETCTBUE
HaCTOsILLEMY CTaHAapTYy.

B TOM cny4yae, ecnm ucnbiTaHusa MO LaHHOMY CTaHA4ApPTy TakXe BKIIOYEHbI B
IEC 60898-1, IEC 61008-1, IEC 61009-1 nnm IEC 62423, TO ucnbiTaHna NpoBOAAT
OOMH pa3 M BblOMpalOT camble XeCTKMEe YCMIOBWUSl, HO KPUTEPWUA COOTBETCTBMSA
NPUMEHSIIOT NO HacTOoALLEMY CTaHAapPTY.

Y301, knaccudgmumnpyemble no 4.1.3, cHadama cobupatoT MO MHCTPYKLUK
N3roToBUTENS C YKa3aHHbIMW 3alLMTHbIMW YCTPOMCTBaMK, cooTBeTcTByowmmMmn IEC
60898-1, IEC 61008-1, IEC 61009-1 nnm IEC 62423, 4TO NPUMEHMMO.

3atem npoBOAAT UCMbITaHWe MO OAHHOMY CTaHAApPTy C AOMOSHUTENbHbIMK
TpeboBaHUAMN 1 UCMbITAHMEM NO Npunoxennto D.

Ecrm Y3OM pomkHO OblTb COEAMHEHO € HECKONMbKMMW  3alLMTHBIMU
YCTPOMCTBaMK, TO UCMbITaHME MOBTOPSAOT C KaXOblM yKa3aHHbIM M3roTOBUTENEM
3aLLWTHBIM YCTPONCTBOM WIN UCMbITaHWE NPOBOAST OAUH pa3 Npu CambiX XECTKUX
YCNOBUSIX WUCMbITAHUA Cpean BCEX MNPUMEHSIEMbIX CTaHOapTOB, HO KpUTEPUN
COOTBETCTBUA [OIDKEH coyeTaTb BCE KPUTEPUMM COOTBETCTBUA  NtOBOro
NPUMEHSIEMOro cTangapTa.

B npunoxeHun A npuBedeHbl MOCNEAoBaTENbHOCTb MCMbITAHUA U YUCHIO
obpasuos Y31, nogBepraeMbix UCNbITAHUSIM.

9.1.2 Xapaktepuctuku Y3[I, npoBepsieMble TUNOBbLIMU UCNbITAHUSMU

TunoBble UCMbITaHUA, Tpebyemble HacToAWMM CTaHO4apTOM, NpuBeLEHbl B
Tabnmue 10.
Tabnuuya 10 - MNepeyeHb TUNOBLIX UCMbITAHUI

WcnbiTaHne Homep
MyHKTa

1 CTOMKOCTb MapKMPOBKM 934

2 HagexHoCTb BMHTOB, TOKOMPOBOASALLMX YacTEN N COeAUHEHUI 0.44)

3 HapgexHocTb BbIBOAOB A1 BHELLHMX NPOBOAHMNKOB 959




4 3awmTa oT nopaeHus1 NIEKTPUYECKUM TOKOM

5 BnekTpon3onaunoHHbIE CBOMUCTBA

6 lNpeBblweHne TemnepaTypbl

7 Paboumne xapakTepucTmku

8 MexaHnyeckasi 1 KOMMyTaLMOHHAA N3HOCOCTOMKOCTb

9 NoBeaeHne B yCNoBUAX KOPOTKOrO 3aMblKaHUs

10 YCTOMYMBOCTb K MEXaHNYECKOMY TOIMYKY M yaapy

11 HarpeBoCcTOMKOCTb

12 YCTONYMBOCTb K aHOMasilbHOMY HarpeBy U OFTHECTOMKOCTb

13 MNMpoBepka MexaHnama cBoGOAHOro pacLenneHns

14 VicnbiTaHne Ha KOPPO3NECTONKOCTb

15 TMpepenbHble 3HAYEHWS TOKa HEOTKIOYEHUs B YCOBUSIX
CBEpXToKa

16 lMoegenne Y3[I B cnyyae OpOCKOB TOKa, BbI3BAHHbIX
UMMyrbCaMu HanpPsXXeHns

17 MNpoBepka HagexHoOCTn

18 MNpoBepka cTapeHns INEKTPOHHBIX KOMMOHEHTOB

19 OnekTpomarHMTHasi CoBMECTMMOCTb

9.64)

9.74)

9.8

9.9

9.10a!

9.11

9.121)

9.13%

9.141)

9.15

9.16

9.17

9.18

9.19

9.20

9.21




20 T[poBepka 3awmMTbl NpU MNepeHanpsxeHun B pesynbrate || 9.22
o6 pbIBa HenTpanu B Tpexdia3Hom cucteme

3l Ona Y300, knaccudmumnpyembix no 4.1.2, 3TU UCMbITaHUS yKe NPOoBeEHbI
NPy  UCMbITAHUAX COMMACHO  KOHKPETHOMY cTaHgapTy Ha BOT  wmm
aBTOMaTUYECKMNEe BbIKIMYATENN U B MOBTOPEHUN HE HYXOa0TCS.

9.1.3 Unknbl TMUNOBbIX UCNbITAHUN, NPOBOAUMBIX C LeNbio
cepTudmukaummn

Mpumevanve - TepmuH "cepTudmkayma” o3HavaerT:

- B o Aekrapaumio N3roToBUTENS O COOTBETCTBUY;

- nMbo cepTndmKaLmo TPETLEN CTOPOHOW, HaNpUMep He3aBUCUMbIM OpPraHoOM
no cepTudmKaLunm.

Lnknbl  mucnbiTaHUA M 4UCIO  NpeAcTaBnseMbiX 06pasuoB  ykasaHbl B
npunoxeHun A.

Ecnun He oroBopeHo nHoe, Kaxxgomy TUMOBOMY UCTbITAHUIO (M LIMKIY TUNOBbIX
ncnolTaHun) nogeepratoT Y3 B YNCTOM COCTOSHWUM NPY HOpMarnbHOM Auana3oHe
N KOHTPOSIbHbIX 3HAYEHUAX BHELLHNX BO3ENCTBYIOWLMX PakTOPOB, NPUBEAEHHbIX B
Tabnmue 6.

9.1.4 NpoBepoUHbIe UCNbITaHUA, MPOBOAUMbIE U3FOTOBUTENEM Ha
KaXkaom usgenum

MpoBepoyHble ucnbiTaHnsa Y30 npyBeaeHsl B npunoxeHun E.

lMpoBepoyHble UCNbITaHWS PaboYMX XapaKTEPUCTUK YKa3aHHbIX 3aLMTHBIX
yctponctB ans Y3[MMM, knaccugmuumpyembix no 4.1.2 un 4.1.3, npoBogsaT no
cTaHgapTam Ha ykaszaHHoe 3aumTtHoe yctporcTeo IEC 60898-1, [IEC 61008-1, IEC
61009-1 nnm IEC 62423, 4TO NPUMEHMMO.

9.2 YcnoBusa ucnbiTaHUU

Y30l ycTaHaBnMBalOT OTAENbHO B  COOTBETCTBMM C  MHCTPYKUMSMM
N3roTOBUTENSI Ha OTKPbITOM BO3A4yXe MpU TemnepaType OKpyXatolen cpedbl oT
20°C po 25°C, ecnv He yka3aHO WHOe, B MecCTe, 3alMLIEHHOM OT 4Ype3MepHOro
BHELLUHEro HarpeBsa WM oxnaxageHus.

Y3AI, paspaboTaHHble AnA YCTaAHOBKM B WMHAMBMAYaNbHbIX 060MoYKax,
NCNbITBIBAIOT B HAMMEHbLLEN 13 060S0YEK, YKa3aHHbIX N3rOTOBUTENEM.

Mpumeyvarve 1 - NHgmBuayanbHoOW cymtaoT 060M04uKy, NpeaHa3HaYeHHyo ans
pa3MeLLEHNS TOMNbKO O4HOMO YCTPOUCTBA.

Ecrm He vykazaHo wHoe, Y3 nogknoyaoT kabenem NOAXOAALLErO
MONEepeYHOro cevYeHus, ykasaHHoro B Tabnuue 11, u kpenat K daHepHon nnure
TONWMHOM oOKofno 20 MM, OKpalleHHOM MaToBOM YEpHOW Kpackow; crnocob
KpenneHns JOIPKeH COOTBETCTBOBATb MPEANUCaHUSM U3roTOBUTENS B OTHOLLEHUN
MOHTaxa Y 3[I1.

Tabrmua 11 - TllonepeyHble ceyYyeHus ucnbiTaTeNbHbIX MeOHbIX MNPOBOAHMKOB
COOTBETCTBEHHO HOMUHArbHBLIM TOKaM




HomuHanbHbIN I =6 6< 13< 20< 25< 32< 50<
W =

TOK £, A L, =13 £, =20|| {, =25 || {, =32 || {, =50|| {,, =63
MNonepeyHoe 1,0 1,5 2,5 4,0 6,0 10,0 16,0
ceyeHve

kabens S, Mm<

MpumeuaHne 2 - CeuyeHus megHbix npoBoaHMkoB B cucteme ANG cwm.
npunoxexue IC.

Ecnm gonyckn He ykasaHbl, TUNOBbLIE UCMbITAHUSI MPOBOAAT NPU 3HAYEHUSAX, HE
MEHEee XeCTKUX, YeM YyKa3aHbl B HacTosilem cTtaHgapTe. Ecnm He ycTtaHoBneHo
NHOE, UCMbITaHNA NPOBOASAT NPY HOMUHAaNbHOW YacToTe +5%.

Bo Bpemsa wucnbiTaHu He p[onyckaetcs pasbopka wunm  obcnyxuBaHue
06pasLoB.

Ans uenbitanuin no 9.8, 9.9, 9.19.3 n 9.20 Y31 npucoegmHAT crieqyrowmm
obpasom:

- COEeAWHEeHWs1 MPOU3BOAAT OAHOXUMbHLIMM MeAHbiMM npoBodamun B [BX
n3onauum;

- COeOMHEHUsa pasMeLLalT Ha OTKPbITOM BO34yXe M HA pPacCTOAHMM He
MEHbLLEM, YEM PacCTOsIHNE MeXOY BbIBOAAMM;

- AJMHA Kagoro BPEMEHHOro COedMHEHMs OT BbiBOAA OO0 BbiBOA4A AOSDKHA
ObITb:

-1 M- ansg cevyeHuit o 10 MM 2 BKITIOYUTENBHO;

-2 M - O4Nn9 ceveHuii cebliwe 10 Mm 2.

3atarmMBalolLMn  KPYTSAWMW  MOMEHT, NpUKNagbiBaeMbli K BUHTAM, [OSDKEH
COCTaBNATb 2/3 OT 3HAaYEHWI, yKa3aHHbIX B Tabnmue 12.

Onsa Y3AIT ¢ 3aBUCMMbIM py4YHbIM YNpaBfieHMEM CKOPOCTb ONepupoBaHus
coctaBnset 0,1 m/c £25% ana ncnoitaduii no 9.10 n 9.11. CKkopoCTb N3MEPSIOT B
KOHEYHOWN TOYKE KacaHus opraHa ynpaBSieHUs UCMNbITaTENbHON YCTaHOBKM M OpraHa
ynpaBneHnsa ucnbityemoro Y3l [Ins NOBOPOTHbIX KHOMOK YrroBasi CKOPOCTb
AOSPKHa B OCHOBHOM COOTBETCTBOBATb BblLLEYyKa3aHHbLIM YCIIOBUSIM, YTO KacaeTcs
CKOPOCTM OpraHa yrnpasneHus (B ero KOHeYHbIX To4kax) ucnoltyemoro Y 3r1.

9.3 NMpoBepKa CTOUMKOCTU MAPKUPOBKU

MpoBepKy NpOBOASAT BPYYHYH TPEHWEM MapKMPOBKM B TedeHue 15 c BaTow,
CMOYEHHON BOAOW, N 3aTeM B TedeHne 15 ¢ BaTton, CMOYEHHOM anudaTUYecKum
reKcaHOBbIM pacTBOpUTESNEM (C coaepXaHNMEM apOMaTUYECKMX YINEBOAOPOAOB He
6onee 0,1% no o6bemy, kKaypnbyTaHOMOBbLIM YNCIIOM 29, HaYanbHOW TemMnepaTypon

kuneHus 65°C, KoHe4HoI TemnepaTypoit kunenmst 69°C 1 nnoTHocTbio 0,68 ricm3 ).

MapKupOBKY, BbIMNOMHEHHYD TUCHEHWEM, NUTbEM UMW FPaBUPOBKOKN, OAHHOMY
MCNbITAHUIO HE NOABEPratoT.

MMocre aTOro McCMbITaHUS MapkUMpoOBKA AOMMKHA ObiTb Nerko pasnnMyumon.
MapkupoBKa TaKkxe A0rPKkHa OCTaBaTbCA Merko pasnMynmMon nocrie BCeX UCMbITaHnn
Mo HacToALLEeMy CTaHOapTy.

Tabnnukun He AOMKHbI NErko OTAENATbCS UM CKPYYMBaTbCS.

9.4 UcnbiTaHue HageXXHOCTU BUHTOB, TOKONMPOBOAALLUMX



yacTten n coeanHeHUun

CootBetcTBUe TpeboBaHusaM 8.2.4 MNpoBEpPSAOT BHELUHWM OCMOTPOM, a Ans
BMHTOB U raek, UCnosib3yeMblX 419 MOHTaxa 1 nogcoeguHeHus Y 31, cnegyowmm
UCMbITAHNEM.

BUWHTbI 1 rankn 3aTarMBatoT U OTNYCKAaLOT:

- 10 pa3 npu 3auenneHnm BUHTOB C pe3b00oi B U30NSILMOHHOM MaTepuare;

- 5 pa3 BO BCex Apyrux cryyasx.

BuHTBI 1 rankn, 3auennsiowpmecs ¢ pe3bbon B M3ONSLUMOHHOM Martepuane,
Kakgbl pa3 BbIHUMAIOT MOSIHOCTLIO M BCTABMAT 3aHOBO.

McnbiTaHne NpoBOASAT C UCMOMb30BaHMEM COOTBETCTBYIOLLEN MUCNbITATENbHON
OTBEPTKN WNN FAa€YHOro Kroya C MPUIIOKEHNEM KPYTSLLIErO MOMEHTa COrfacHo
Tabnmue 12.

BUWHTLI 1 rakn He criegyeT 3aTArMBaTh pPbiBKAMMU.

McnbiTaHua NpoBOAAT TOMbKO C  XKECTKUMU MPOBOAHMKaAMK, WUMEKOLLMMMN
HaMbonbLUYO Nowanb NonepevyHoro Ce4eHns U3 3HaYeHUN, yKkasaHHbIX B Tabnuue
8, 0QHO- NN MHOrOMPOBOIOYHBLIMUY, BbIOMpPasi HaMMeHee GraronNPUATHBIA U3 HUX.
MpoBOAHMK ABUralOT KaXabl pa3, Koraa BUHT UMK ranky OTNYCKatoT.

Tabnuua 12 - AnameTpbl pe3bbbl 1 NpyKnagbiBaeMble KpyTALwmMe MOMEHTbI

HomuHanbHbIN avameTp (| KpyTawmin MOMeHT, H-m
pe3bbbl, MM
[ [[

[o 2,8 Bknitou. 0,20 0,4 0,4
Oor28" 30 " 0,25 0,5 0,5
"30" 32 " 0,30 0,6 0,6
"32" 36 " 0,40 0,8 0,8
"36 " 41 " 0,70 1,2 1,2
41" 47 " 0,80 1,8 1,8
"47 " 53 " 0,80 2,0 2,0
"53" 60 " 1,20 2,5 3,0
"60" 80 " 2,50 3,5 6,0




"80 "10,0 " - 4,0 10,0

lpady | npumeHsoT Aona BMHTOB 6€3 rOMOBKW, €CriM BWHT B 3aTSHYTOM
MOroXeHUN He BbICTyNaeT 13 rHesga, v Ans ApYrmx BUHTOB, KOTOPblE He MOryT
OblTb 3aTAHYTblI C NMOMOLLBIO OTBEPTKM C LUMPUHOW Ne3Bus, Bomblue Yyem guameTtp
BUHTA.

lpacby Il npymeHsOT ona ApyrMx BUHTOB, KOTOPble 3aTArMBalT C MOMOLLBIO
OTBEPTKM.

Mpadoy lll npuMeHsAOT NS BUHTOB U raek, 3aTarMBaeMbiX ApyrMMn crnocobamu,
06e3 oTBEpPTKM.

Ecrm BMHT cHabxeH LecTurpaHHoOM ronioBkor "nog kmouy" co wnvMuem ans
OTBEpTKN, a 3Ha4eHus B rpadpax |l u lll pa3nnyHbl, TO UCMbITaHNA NPOBOAAT ABaXab!:
CHavana npuvKragbiBaloT K LUECTUrPaHHOW rOrioBKE KIKOYOM MOMEHT, YKa3aHHbIN B
rpacpe lll, a 3aTem Ha gpyrom obpasue C MOMOLUbK OTBEPTKM MpUKragblBaloT
KPYTALLMA MOMEHT, yKasaHHbin B rpade ll. Ecrim 3HaveHua B rpadpax I v |l
O MHaKOBbI, NPOBOAAT UCMbITAHUE TOSNBbKO C OTBEPTKOW.

B TeyeHue ucnbITaHNA BUHTOBbIE COEOQMHEHNS HE OOIDKHbI OCrnabnaTbCcs U He
AOIMKHO 6bITb NOBPEXOEHUN, TAKMX Kak MOfIOMKa BUHTOB, MOBPEXOEHUE LUNMLIEB,
pe3bb, Warbd 1 XOMYTUKOB, YXyALLALWMX AanbHenLWyto akcnnyaTtayuo Y301

Kpome Toro, He 4OIPKHO BbITh NOBPEXOEHUN KpbILLEK U 0O0MoYek.

9.5 UcnbiTaHWe HaaeXXHOCTU BbIBOAOB ANS BHELIHUX
NPOBOAHMKOB

9.5.1 BbiBogbl OCHaW@T MeaHbIMU (OQHO- U MHOMOMPOBOSIOYHLIMU XECTKUMU
nnmM MoKnMm) NPOBOAHUKAMM HAaNUMEHBLLIErO N HanborbLIEro CeYEHUA N3 3HAYEHUI,
yKka3aHHbIX B Tabnumue 8.

BbiBO4 OOmKeH ObiTb NPUroaeH A BCeX TUMOB NPOBOAHWUKOB: XECTKUX (O4HO-
N MHOTOMPOBOJSIOYHBIX) N TMOKUX, €CNU HE YCTAHOBIEHO MHOE.

McnbiTaHua NpoBOASIT Ha HOBbIX BblBOA4AX C MPOBOAHMKAMW HaUMEHbLLErO W
HaMbONbLUEro Ce4YEHMS KaXKaoro Tuna NpoBOAHMKA:

- ONs UCNbITAHMUS O4HOMNPOBOMOYHBLIX MPOBOAHUKOB MPUMEHSAIOT NPOBOAHMKMN C

ceyeHveM oT 1 40 6 MM 2, M0 NPUMEHEHWIO;
- AN UCNbITaHMUSA MHOTOMPOBOSIOYHbIX MPOBOAHUKOB NMPUMEHSIOT MPOBOAHUKN C

ceyeHneM oT 1,5 10 25 MM 2, MO NPUMEHEHWIO;
- 4N UcnblTaHMs MOKUX NPOBOAHMKOB NPUMEHSIOT NPOBOAHMKM C CEYEHMEM OT

100 16 MM 2, N0 NPUMEHEHWIO.

[MpoBOQHMK BCTaBMAOT B HOBbIM BbIBO4 Ha MWHMMAarbHOE npennucaHHoe
paccTosiHME UK, B OTCYTCTBME NpeanucaHun, 4o NosiBEeHNs1 KOHLa NPOBOAHMKA C
NPOTUBOMOSIOXKHON CTOPOHbI 3aXMMa U B MONOXeHun, Hanbonee GraronpusaTHOM
AN BblCKarnb3blBaHUS1 OAHONPOBOSIOYHOIO NPOBOAHMKA MMM MPOBOSIOKM (MPOBOSIOK)
MHOrONPOBOIOYHOIO NPOBOAHUKA.

3ateM 3aXUMHble BUWHTblI 3aTArMBAOT MOMEHTOM, paBHbIM 2/3 3Ha4YeHus,
yKa3aHHOro B COOTBETCTBYHOLLEN rpadie Tabnmubl 12.

3ateM Kaxabli NPOBOAHUK MOABEPraloT BbITAMMBAHUIO C YCUNIMEM B HbHOTOHAX,
yKasaHHbIM B Tabnumue 13, cornacHo cevyeHno NpoBOAHMKA.

BbiTArMBaHne npon3soaaT 6e3 pbiBKOB B TedeHne 1 MUH B HanpaBneHun ocu
KaHana gns npoBoAHMKa.

Mpn  HeobxooMMOCTM  UCMbITATENlbHbIE  3HAYEHUs  TSAHYLEero  ycunus
COOTBETCTBEHHO CEeYEHUI0 MPOBOAHUKA YKa3blBaAKOT B NPOTOKOIIE UCTbITaHWN.
Tabnuua 13 - Ycunms BbITArMBaHUS NPOBOLAHMKOB



Ceuyenne Ot1p04|[CB. 4 no||Cs. 6 po||CB.10g0||CB. 16 OO
NpPOBOAHMKA, BKJTHOM. 6 Bkntoy. || 10 16 50 BkntoM.
nomMeLLaemMoro BKITHOM. BKITOM.

BbIBOA, MM 2

BbiTarmsatoLlee 50 60 80 a0 100
ycunve, H

Bo BpeMA ncnbITaHUN NpoBOAHUK HE OOIPKEH 3aMETHO CMELLIATbCA B 3a>KMME.

9.5.2 BbiBOgbl OCHAWAKT MedHbIMW OOHO- W MHOrONPOBOSIOYHbLIMU
NPOBOAHMKAMWN HAUMEHbLLETO Y HanborbLLEero CeYeHNn 13 3Ha4YeHuIn, yKa3aHHbIX B
Tabnuue 8, Boibupasa HaumeHee GraronNpUATHbIE, N 3aXUMHbIE BUHTbLI 3aTArvBaroT
MOMEHTOM, paBHbIM 2/3 3Ha4yeHusi, yKas3aHHOro B COOTBETCTBYLEN rpade
Tadbnmubl 12.

3atemM BWHTbI OTMyCKalT M Ty 4YacTb MPOBOAHMKA, KOTOpask MoxeT ObiTb
NoBpeXaeHa 3aXXMMOM, OCMaTpUBaloT.

lMpoBOAHUKM HE AOMMKHBI MMETb YpE3MEPHbIX MOBPEXOEHUA UM 06O0pPBaHHbIX
MPOBOJIOK.

MpumeyaHne - [IPOBOOHUKW CUUTAIOT YPE3MEPHO MOBPEXOEHHBIMU MPK
Hanu4um rmy6oKkMx BMATUH UM Haape3o0B.

Bo Bpems ucnbiTaHWn BbIBOAbI HE AOMMKHBI OCNabnsaTbCa U HEe JOIMKHO BbIThb KX
NOBPEXOEHWIN, TakMX KaK MOMOMKa BUHTOB, NOBPEXAEHWe WL eB, pe3bbbl, wanb u
XOMYTMKOB, YXyALLAIOLWMX JaNbHENLLYIO SKCMyaTaumio BbIBOAA.

9.5.3 BbiBOAblI OCHALLAT XECTKMMM MHOrOMPOBOSIOYHLIMU U/ TMOKMMM
MeaHbIMW NPOBOAHMKaMM HanborbLLEro CeYeHnst, ykasaHHoro B Tabnumue 8.

Mepen BBOOOM B 32MM NPOBOSIOKaAM NPOBOAHMKA NPUAaT COOTBETCTBYHIOLLYHO
¢popmy.

MpoBOAHWK BBOAAT B 3aMM [0 yrnopa B €ro OHO WM A0 BbIXxoda KOHUA
NPOBOAHMKA C MPOTUBOMOSIOXKHON CTOPOHbI 3aXMMa U B MOSIoXeHu, Haubonee
BGnaronpusaTHOM ANs BblCKanb3blBaHUSI NMPOBOMIOKN (MPOBOJIOK). 3aXUMHbIE BUHTHI
WM ranmkn 3atemM 3aTarMBaloT MOMEHTOM, paBHbIM 2/3 MOMEHTA, yKas3aHHOro B
COOTBETCTBYOLLEN rpade Tabnmubl 12.

lMocne ucnbiTaHna HXM ogHa NPOBOSIOKA NPOBOAHMKA HE AO0SPKHA OKal3aTbCs BHE
3axuma.

9.6 NMpoBepkKa 3aWwmTbl OT NOPAXKEHUS IJTIEKTPUYECKUM
TOKOM



910 TpeboBaHme NpuMeHMMO K YacTam Y31, oTKpbITbIM A9 onepaTtopa nocne
MoHTaxa Y 3 kak ona HopMarbHOM aKcnyaTauun.

KcnbiTaHne NpoBogsaT ¢ NpUMEHEHeM CTaH4apPTHOrO UCMbITaTeNbHOro Nansua
(cMm. pucyHok 3) Ha Y3[I1, CMOHTUMPOBAHHOM KaK Afid HOpMarbHOW 3KchnyaTauum
(cM. npumeyvaHne Kk 8.3) M OCHALWEHHOM MPOBOAHWKAMW C HaMMEHbLUMM W
HanMbOnbLLMM CeYEHMSAMU, KOTOPbIE MOIYT ObITb NpucoeamHeHb! K Y 3.

Maney gomkeH BGbITb CNPOEKTUPOBAH Tak, YTOObI Kaxaasi U3 ero CovsieHEeHHbIX
cekuun morna nosopaduBatbcs nog yrrom 90° No OTHOWEHWO K OCuM nanbua,
TOMbKO B OAHOM HanpasfeHWUN.

CTaHgapTHbIN UCNbITaTeNbHbIN Nanew, NpuKnagbiBaloT B KaX4OM BO3MOXHOM
M30rHYyTOM TMOSIOKEHUM KaK Yy HacTosiwero nanbua. [Ona onpepeneHus
3IIEKTPUYECKOrO KOHTaKTa C 4acTsaMU, HaXo4AWMMUCA Mo, HanpsXXeHneMm, criegyet
NCNONb30BaTb ANEKTPUYECKUIA KOHTAKTHbBIN MHOUKATOP.

ONs uHOWKauMM KOHTakTa pPeKoOMEeHOYeTCS MCMNOoMb30BaTb ANIEKTPUYECKYHO
namMnoyKy Ha HanpsbkeHue He MeHee 40 B. CTaHgapTHbIN UcnbITaTeNbHbIA naneL
He OOJMKEH KacaTbCA YacTen, HaXoaALWMXCA Mo HanpPsXKeHNEM.

Y30 ¢ obonodykamy unu KpbIWKaMmyv U3 TepMOMNfacTUYHbIX MaTepuaros
noaBepraloT  criegylowyMm  OOMNOSMHUTENbHBIM - UCMbITAHUAM  NpU  TemnepaType
oKpyxatoLero Bosayxa (35+2)°C u Takom xe Temneparype Y30r1.

K Y30l B TeueHne 1 MyH NpuknagbiBatloT ¢ ycurmem 75 H KOHYMK npsiMoro
HECOYJSIEHEHHOIO UCMbITaTENbHOIo Narnbua Takux XXe pasMepoB, Kak U CTaHOapTHbIN
ucnblTaTenbHbld Naney. OTOT Narney, npuKNagbiBalT BO BCEX MecCTax, [ae
TEKYY4EeCTb M3OMALMOHHOIO MaTtepuana MOXeT BMATb Ha LENoCTHOCTb U
6e3onacHocTb Y3/, kpome NpobuBHLIX Anadparm.

Mpy McnbiTaHMM 060MOYKN UK KPbILLKK HE 4O0STKHbI AehopMUMpOBaTLCA B Takown
cTeneHun, YTobbl HaXOOSALWMXCA NO4 HAaNPSHKEHNEM YacTeN MOXHO ObIflo KOCHYTLCSA
XECTKUM UCMbITaTesbHbIM NanbLueMm.

Y3l oTKpbITOro UCMOMIHEHMS, UMEOLLME YaCcTW, KOTOPblEe HE NpeanonaraeTcs
3awmwaTb 060MoYKamMn, CMOHTUMPOBAHHbIE Kak Af1s1 HOpManbHOW 3JKchryaTauumu,
nogsepratoT UCMbITaHUIO C METaNNMMYECcKon PpoHTanNbHOW NaHesnbHo.

9.7 UcnbiTaHune ANEeKTPOUIONALUNOHHDbIX CBOWUCTB
9.7.1 O6wKe NONoXeHus

Y30l ucnbITbiBaKOT COMMacHO HMkecneayroWwmmM nognyHKTam.
9.7.2 BnaroctonkocTb

9.7.2.1 lMogrotoeka Y3l kK ucnbiTaHnio
Yactn Y3[I1, koTopble MOryT 6biTb CHATHI 6€3 MOMOLLM MHCTPYMEHTA, CHUMAtOT
1 NO4BEPraloT BNaXkHON 06paboTke BMECTE C OCHOBHOW YacTbto; MOAMNPY>KUHEHHbIE
KpbILKK Npu 06paboTke aepxaT OTKPbITbIMU.
KabenbHble BBOAbI, MNpU  HanmWyuW, OCTaBNAKOT  OTKPbITbIMK;  €Crn
npegycMoTpeHbl NpobuBHbIE AnadparMbl, OAHY U3 HUX BCKPbIBAOT.

9.7.2.2 YcnoBust UCMbITaHUS

BraxHyto obpaboTky NpoBOOAT B KamMepe C OTHOCUTESNbHOW BIIAXHOCTbIO
(9315)%.

Temnepatypy Bo3gyxa T B Kamepe, B KOTOpoOW Haxoautcs obpasel,
nogaepxmveatoT B npegenax +2°C npu nobom noaxoasiwem 3HadeHumn ot 20°C go
30°C.

Mepen nomelueHeM B kKamepy obpasua ero tTemnepartypa gorkHa obiTb o1 T°C
no (T+4)°C.



9.7.2.3 MeToauka vUcnbiTaHUSA

O6pasubl BbiAEPKMBAIOT B kKamepe 48 u.

Mpumevanne - OTHocuTEnNbHYO BriaxHocTb OT 91% [0 95% MoXHO
obecneuntb, NMOMECTUB B KaMepy HacCbILWEHHbIN BOAHbIA pacTBop cynbdaTa

HaTpust (Na,SO 4) nnmn Hutpata karms (KNO 3 ), umerowmin goctatodHo 6onbLuyto
MOBEPXHOCTb KOHTaKTa C BO34YXOM.

Ana pocTwkeHUss npegnucaHHbiX YCrOBMW B KaMepe pekoMeHayeTcs
obecneyntb MOCTOSIHHYIO LMPKYNALUIO BO34yxa W UCNOMb30BaTb Kamepy C
TEenon3onsumnen.

9.7.2.4 CocTtoaHue Y3l nocne ncnbitaHus

Mocne paHHon 06paboTkm obpasel, AOmKeH ObITb MCNPaBHBIM B COOTBETCTBUN
C TpebGoBaHUAMMN HACTOSALUEro cTaHgapTa W BblAepXuUBaTb UCNbITaHusa no 9.7.3-
9.7.5,9.7.7 n 9.7.7.2, ecnv npUMeHMMO.

9.7.3 ConpoTuBrieHue U3O0NALUM FMaBHOMU Lenun

Y3l obpabatbiBaloT, Kak ykaszaHo B 9.7.2, a 3aTeM M3BIieKalT U3 Kamepbl
Bnarm. Cnyctsa 30-60 MyvH nocne aTon o6paboTKM M3MEPSAT COMpPOTUBIIEHUE
N30MALUN B TEYEHME 5 C Npu HanPsHKeHUM NOCTOSAHHOIO Toka NpubnmautensHo 500
B B cnepgytoLlen nocneaoBaTenbHOCTU:

a) npyn Y3l B pasoMKHYTOM COCTOSIHUM - MeXOy Kawaon napon BblBOOOB,
9NIEKTPUYECKN COeOMHEHHbIX Mexay cobow, korga Y3 3amMKHyTO, B Kaxgom
nosntce NooYepeaHo;

b) npu 3amkHyTOoM Y 31 - MeXOY KaxKabiM NOMKOCOM NOOYEepPeHO U OCcTarnbHbIMU
nornocamn, COeOUHEHHbIMW BMECTe, MpU I3TOM SNEKTPOHHbIE KOMMOHEHTHI,
BKIIOYEHHbIE MEXOY TOKOBbIMM MyTSIMW, HA BPemsl WUCMbITaHWUsS LOSDKHbI ObiTb
OTKIHOYEHbI;

c) npu 3amkHyToM Y31 - Mmexay Bcemu nonocamu, CoeMHEHHbIMU BMeCTe, U
KOpMycOM, BKMOYasd MeTannmM4yeckyto ornbry, KOHTaKTUPYIOLLYIO C HapY>KHOW
MOBEPXHOCTbIO BHYTPEHHEN OBOOMOYKM U3 U30MAUMOHHOrO MaTepuana, npu ee
Hann4yuu;

d) mexay MeTannmMueckumm YacTsMn MexaHu3ma 1 Koprycom;
Mpumeyvanve - [ocTyn K MeTaryMYecknMM 4acTsaM MexaHu3Ma MOXET ObiTb
cneumanbHo obecneyveH AN JaHHOTO UCTbITaHUS.



e) ana Y3l B meTtannuyeckon o60soyke, BbISIOXEHHON U3HYTPU OOLLMBKON M3
N30MNALMOHHOIO MaTepuarna, - Mexgy KoprnycoM W MeTaryimyeckon ¢osibron,
cornpukacaroLwencs ¢ BHYTPEHHEN MOBEPXHOCTbI OOLIMBKM K3 M3ONSLMOHHOIO
mMaTepuana, BKntovas BTYNKU 1 Apyre aHarnormvHble yCTPoUCTBa.

M3mepeHnss a)-C) BbINOMHAT MOCSe MNOOKMOYEHUss K KOprycy BCeX
BCroMoraTterbHbIX Lenen.

TepmuH "kopnyc" BKnoyaerT:

- BCe [JOCTynHble MeTalfiMdeckne 4YacTm W MeTanmyeckyto  donbry,
cornpuKacarLLyocsi C MOBEPXHOCTAMU M3 U3OMSLMOHHOIO MaTepuarna, KOoTopble
AOCTYNHbI nocne yctaHoskn Y3 kak Ana HoOpMarnbHOM 3KCnyaTaumuy;

- MOBEPXHOCTb, Ha KOTOpon ocHosaHve Y3[I1 ycTaHaBnMBalT Npyu MOHTaxe,
MOKPbITYIO, NPV HEOOXOANMOCTN, METANIIMYECKOW GOSN,

- BUHTbI U Apyr1e yCTpoNCTBa ANs KpenneHus ocHosaHusa Y 301 k onope;

- BWHTbI ONA KPenneHusi Kpbllek, KOTopble OOIMKHbl CHMMaTbCs BO BpeMs
MoHTaxka Y 3MIT;

- MeTannMyeckme YacTun OpraHoB yrpaBreHnsi, ykazaHHble B 8.3.

Ecrm Y3OIM cHabxeHo BbIBOAOM, MNpeAHasHadYeHHbIM OnS NpUcoeguHEHUS
3aLLWTHBIX MPOBOAHMKOB, BbIBOA, AOIPKEH ObITb MPUCOEONHEH K KOPNYCY.

Ana n3amepeHuii b)-e) meTannmuyeckas ornbra AOMMKHA HaKMaablBaTbCA TakuM
obpa3om, 4TOBbI MOXHO ObINo APPEKTUBHO UCTbITATL 3aNMMBOYHBIN KOMMNAyHA, Npu
€ro Hann4mu.

ConpoTuBreHne U3onsaumm SOSHKHO ObiTb HE MEHee:

2 MOwm - anga namepenui a), b);

5 MOwm - ans gpyrix namepeHun.
9.7.4 dnekTpmnyeckas NPOYHOCTb U3ONALUN rNaBHOW Lenu

Mocne mncnbiTannsa no 9.7.3 ncnbiTaTenbHOe HanpsbkeHWe NpuknagbiBaoT Ha 1
MUH MeXxay 4acTsaMu, yKasdaHHbIMU B 9.7.3, Npu 3TOM 3MEKTPOHHbIE KOMMOHEHTHI,
NPV UX HANMYUN, Ha BPEMSI UCMbITaHMS OTKIOYaHoT.

McnbiTaTenbHOe HanpsikeHue OO0SPKHO MMETb NPaKTUYEeCKU CUHycomaasrbHyo
dopMy BOSHbI M HacTOTy OT 45 o 65 y.

MICTOYHMK UCNbITATENbHOrO HanpskeHUs OO0SpkeH OblTb B COCTOSIHUM
obecnevynTb TOK KOPOTKOro 3amblkaHnst He MeHee 0,2 A.

TokoBOe 3almTHOE YCTPOWCTBO TpaHcdopmaTopa He AOMmkHO cpabarbiBaThb,
€CIn TOK B BbixoaHow Lienn meHee 100 MA.

3HayeHns1 UCNbITaTEeNbHOro HaNPSKEHNSA A0SMKHbI ObITh criegyowme:

2000 B gnsa ncnbiTaHnii no nepevncrnennsam a)-d) 9.7.3;

2500 B gnsa nenbitaHuns no nepevncneHunio ) 9.7.3.

BHauvane npuknagbiBatloT He 6onee NOMoBUHbI YKa3aHHOMO HaMpsKeHUs, 3aTeM
€ro MNoBbILLIAKT [0 NONHOro 3Ha4yeHus 3a 5 c.

Bo Bpems ncnbiTaHWa He ONYCKaTCA NepekpbiTUa 1 Npodon n3onaumu.

Tnetoume pas3psgbl, HE Bbi3blBalOLLME MALEHUSA HAMPSPKEHUS, BO BHUMaHUE He
NPVHUMAIOT.

9.7.5 CO"pOTVIB.HeHVIe n3onAaAunun n AneKTpunyeckasd Nnpo4YHOCTb
M30NSAUMM BCNOMOraTesnbHbIX Lenewn



a) WVamepeHne CONpOTMBREHUS MU3ONALMM U UCMbITAHWE 3NEKTPUYECKON
MPOYHOCTU M3ONALMM BCMOMOraTesnbHbIX Lienen MpOBOAAT cpa3y e mnocne
N3MEPEHNST CONPOTUBMEHNS U30MALMN U UCMbITAHWUSA 3MEKTPUYECKON MPOYHOCTU
N30NAL MM FNaBHOW Lienn B YCIOBMAX b) 1 €), npuBeaeHHbIX HUXeE.

Ecrm B Y30 umeroTCs 3NEKTPOHHbIE KOMMOHEHTbI, COEAWHEHHble npwn
HOpManbHoM paboTe C [naBHOM LENbl, Creayet BbIMOMHUTE  BPEMEHHbIE
COEANHEHMS Ha NEePUOA UCMbITaHUA TakuM o6pa3om, YTOoObl B TEYEHME UCMbITAHUSA
MeXay BXOOHbIMW U BbIXOL4HbIMU BbIBOAAMWN KOMMOHEHTOB HE ObIfI0 HANPSPKEHUS.

b) NamepeHns conpoTMBIIEHUS N30NALLUA NPOBOAAT:

- MeXay COeAMHEHHbIMM Mexay cobon BcnomoraTesibHbIMA LEensMu U
KOprycom;

- MeXgy KakOoom 4YacTblo BCMOMOraTeslbHbIX Lienen, KoTopad MOXeT ObiTb
n3onMpoBaHa OT APYrMX 4YacTenh npu HOpMarnbHOM 3JKCnyaTtauun, U BCEMMU
ocTasnbHbIMM YacTAMK, COEAUHEHHLIMW BMECTE, MPU HaNpsiKeHUW NpubnmanTensHO
500 B nocTtostHHOro ToKa, nocre Toro, Kak 3TO HanpshkeHue npukragbiBanochb 1
MWH.

ConpoTuBrieHre n3onsaunm 4ormkHo 6biTb He MeHee 2 MOM.

c) [pakTnyeckn cuHycomganbHOe HanpsXXeHne HOMUHANbHONW YacTOoThbl
NPUKNaabiBaloT B TeHYEHNe 1 MUH MeXay YacTsIMU, MepeymcrieHHbIMY Bbille B b).
3HayeHns1 NpUKNaabiBaeMoro HanpsXXeHnst ykasaHbol B Tabnvue 14.
Tabnmua 14 - cnbiTaTenbHOe HanpsiXXeHne BcnomMoraTesibHbIX Lenen

HomMuHanbHoe HanpsikeHue BcnomoraTenbHow || icnbiTaTtenbHoe HanpshkeHne, B
uenu (NepemMeHHOro Unn NOCTOSIHHOTO Toka), B
[o 30 Bkniou. 600

Cs.30pm0o50 " 1000

" 50 "110 " 1500

"110 "250 " 2000

"250 "500 " 2500

B Hauane ucnbiTaHMsA MCNbiTaTeNbHOE HanpshKeHWe He [OIPKHO MpeBbiaTh
MOMOBMHbI, YKazaHHOro B Tabnuue 14 3HayeHus. 3aTemM HanpshkeHne NocTeneHHo
yBENNYMBAIOT 40 NOSHOMO 3Ha4YEeHNs1 B Te4eHNE He MeHee 5 ¢, Ho He 6onee 20 c.

Bo Bpemsi UCnbITaHUs He OOIMKHO BbITb NEPEKPLITUA 1 NPOBOEB N30NALNN.

MpumeyaHus

1 Tnetowme pa3psanbl, He Bbi3biBakOWe CHUXEHUA HaNpAaxeHud, BO BHUMaHUE
He NMPUHUMALOT.



2 Ona Y3[I, BcnomoratenbHas Lenb KOTOPbIX HE AOCTyrnHa Afs NPOBEPKM
TpeboBaHUN, yKal3aHHbIX B MepeyucrnieHnM b) OaHHOro noanyHKTa, WUCMbITaHWA
AOmkHbl  ObITb  MpoBedeHbl Ha obpasuax, cneyuanbHO  MOArOTOBMEHHbIX
N3rotToBUTENEM, MMBG0 B COOTBETCTBUM C €0 UHCTPYKLIMAMMN.

3 K BcnomoratenbHbiM LensM He OTHocATcA uenu ynpasnenus Y 3OI,
YHKLMOHANBHO 3aBUCSLLME OT HanpsbkeHUs CeTu.

4 Llenn ynpaBneHus, Kpome BTOPUYHbIX Lienen TpaHCGopMaTOpHbIX 4aTYMKOB U
Lenen ynpaBrieHWsl, COEAMHEHHbIX C [NaBHOM Lenbl, noanexar TakuMm e
UCMbITAHUAM, KaK U BCroMoraTerbHble Lienu.

9.7.6 CnocoOHOCTL Leneun ynpasreHus, CoegUHEeHHbIX C FrMaBHOMU
Lenblo, BbiAEPXXUBaTb BbICOKME HaNPsX)KeHUsi NOCTOAHHOrO TOKa,
BO3HMKalLWMe Npyn U3MepeH1Uu n3onauum

McnbiTaHne npoBogdat Ha Y3l B 3aMKHYTOM COCTOSIHUMW, 3aKpensieHHOM Ha
MeTanyIM4ecKOM OCHOBaHUKW, CO BCEMMU LensiMu ynpasrieHnsi, COeANHEHHbIMU Kak
Npv HopMarbHOW 3KCnIyaTauuu.

Mcnonb3yeTca MCTOYHUK HanpshkeHUA MOCTOSIHHOTO TOKa CO  CredyrowwymMin
XapakTepucTuKamm:

- HanpshkeHne xorocToro xoaa - 600 +5 B.
MpumeyaHue - 3To 3Ha4YEHNE BPEMEHHOE;
- HanbonbLme nynbcauuu - 5%, roe

Aumnupapdnoe havenue — cpednes rRavenue
Mynecayua= 100
Chednee TRauenue

- TOK KOPOTKOIO 3aMblkaHusa - 12+2 MA.

OTO uCNbITaTeNbHOE HanpsbkeHWe npuknagbiBaldT B TedyeHne 1 MUH
nooyepeaHo Mexay KaxabiM MOfoCOM U OCTanbHbIMKU NOMcamMun, coeguHEHHbIMN
BMECTE U C KOPIYCOM.

Mocne aton npoueaypbl NpPoBepstoT GyHKUMOHanbHOCTE Y3 noBTOPHbLIM
ucnoiTaHnem no 9.9.2.4 npu HaumeHblleM Toke no Tabmvue 1 wmnm 2, 4TO
NPUMEHUMO.

9.7.7 NMpoBepKa CNOCOOHOCTU BblAEpPXKUBaATb UMNYJIbCHbIE
HanpsXXeHus (Yepes BO3AyLHbIE 3a30pbl U TBEPAYHO U3ONSALUIO) U
TOKW YTEYKU Ha PAa3OMKHYTbIX KOHTaKTax



9.7.7.1 OO6waa npouedypa WUCMbITAHUA Ha WMNYNbCHOE BblAepXUBaeMoe
HanpskeHue

MonoxuteneHble M OTpuuaTernbHble UMMNYIbCbl, NOJAILMECH TEeHepaTopoM,
UMEKT ONUTENBbHOCTb (PpoHTa 1,2 MKC N ONUTENBbHOCTL Ha ypoBHe 0,5 amnnunTyabl
nmnynbca - 50 MKC ¢ TOYHOCTbIO:

+5% - 419 NMKOBOrO 3HAYEHWUS;

1+30% - Ana AnUTENbLHOCTU OPOHTA;

120% - Anga anmtensHocTh Ha yposHe 0,5.

B kaxgoMm ucnbiTaHMM NpuKnagbiBaloT MO NATb  MOMNOXUATENbHBIX U NATb
oTpuuaTenbHbIX UMMNYNbCOB C MHTEPBANoM MeXay MocreayrwmmMn UMnyrnbcamm
O HOW 1 TOW e NONAPHOCTU HEe MeHee 1 C 1 Mexay UMNyrbcamy NPOTUBOMNOSIOXHON
nonspHocTu He meHee 10 c.

Mpw BbINOMHEHMM UCMLITAHUSA UMMYNLCHBIM HaNPsKeHMEM Ha cobpaHHom Y 311
HeobXoOMMO Y4YUTbIBATb YCUNEHWEe U ocfiabneHne MUCnbITaTenNbHOrO HanpshKeHWs.
Heobxogumo ybeautbcsa B TOM, 4TO TpebyemMoe 3HayeHue WUCMbITaTenbHOro
HanpsKeHNs NO4AEeTCS Ha BbIBOAbI UCMbITYEMOrO YCTPOMCTBA.

[MonHoe wuMNynbCHOE COMPOTUBIMIEHUE WCMNbITATENBHOTO YCTPOUCTBA [LOSMKHO
UMEeTb HOMUHasbHOe 3Ha4YeHune He Bbiwe 500 Om.

MpumevaHve 1 - B IEC 60664-1 (noanyHkT 9.7.6.2) n IEC/TR 60664-2-1 ans
NPOBEPKN BO3AYLUHbIX 3a30pOB AN OCHOBHOM M3onduunm Ha cobpaHHom Y3l
PEKOMEHAYIOT  UCNbITATENMbHbIN ~ reHepaTop C  OYeHb  HU3KUM  MOSIHbIM
conpoTtmBrieHnemM. [na 3TON uenM noaxoaut rmbpuaHbii reHepaTop C YCIOBHbIM
NOfHbIM conpoTmereHnem 2 OM, eCcrin BHYTPEHHUE KOMMOHEHTbl HE OTKIIOYEHbI
nepen ucnbitaHvem. [EC 60664-1 n IEC/TR 60664-2-1 pekoMeHOyT U3MepsaTb
UcnblTaTeNbHOE HanpshkeHWe HenocpenCTBEHHO Ha BO34YLWHOM 3asope. dopmy
UMMNYNbCOB YCTaHaBNMBalOT MPU  MOAKIOMEHHOM K reHepatopy WMMynbCoB
ncnoityemoro ABAT. [Ins aTon uenn JOIPKHblI MCMNOMb30BaTbCs COOTBETCTBYHOLLME
Aenutenn n gatynkm HanpskeHuss. KOMMOHEHTbl 3awmTbl OT MMMYNbCOB nepesn
UCMbITaHNEM PEKOMEHAYIOT OTKIIOUUTD.

Ona  Y3OIT co BCTPOEHHbIMW He  OTCOeOMHAEMbIMU  UMMYSbCHLIMMU
paspagHMKaMn  PEKOMEHOYKT  ycTaHaBrmBatb  ¢opmy  mmnynbca  6e3
npucoeguHeHna Y 301 k reHepaTopy UMMNynbCOB.

JdonyckarTca He3HauyuTernbHble KonebaHus MMMNynbCoB MpU YCrOBUW, YTO KX
amnnmMTyga BOMM3M nMka MMNYNbCOB cocTaBnsieT He 6Gonee 5% amnnuTygHoro
3Ha4YeHMsa umnynbca.

HonycTnmbl kKonebaHnsa B nepBon NONoBMHE HPOHTA UMMYNbCca aMnUTyaon He
6onee 10% NMKOBOro 3Ha4eHWs MMMnynbCa.

Bo BpeMsi ucnbiTaHWs HE AOMKHO ObITb pa3pyLUMTENbHBLIX Pa3psaoB.

Mpumevanne 2 - [Ona HabnogeHuss 3a UMMNYMbCHLIM HaMNpsbkeHMeM AOns
06 HapyxeHus NPOOUBHBIX pa3psa0B NPUMEHAOT ocuuniorpad.



9.7.7.2 TllpoBepka BO3QYLUHbIX 3a30pPOB WMMYfbCHbIM  BblOEPKMBAEMbIM
HanpskeHnem

Ecrm usamepeHve BO3AYLWHBLIX 3a30pOB MO MNyHKTam 2 u 4 tabmumubl 7 w©
yCTaHOBKW, QfOaHHble B 9.7.3, nepeuucneHuns b)-e), nokasbiBalOT CHWXEHWE
TpebyembIX 3a30pOB, NPOBOAAT 3TO UCMbITaHue. Ero npoBoaaT cpasy e nocne
N3MepeHnsa conpoTmBeHns nsonauum no 9.7.5.

MpumeyvaHue - 3TO UCNbITaHNE 3aMEHSIET U3MEPEHME BO3AYLUHbIX 3a30P0B.

McnbiTanne nposoadat Ha Y3MI, 3akpenneHHOM Ha MeTannmMyeckon orope, B
3aMKHYTOM COCTOSAHUM.

3HayeHns1 cnbiTaTeNbHOrO MMMYNbCHOIO HanpseHnsa BbiGuparoT no Tabnuue
15 cormacHo HOMMHaNLHOMY UMMNYNbCHOMY HanpsbkeHuto Y 311 no Tabnuue 4. 3Tn
3HAYEeHNs1 KOPPEKTMPYOT No OapomeTpudeckomMy AaBfeHWIo Wwumn BbIiCOTe
NpoBeAEHNSA NCNbITaHWIA B COOTBETCTBUM C Tabnuuen 15.

B nepson cepun ncnbiTaHn UMNYNbChl MPUKIaabIBaOT MEXAY:

- (pasHbiM nofocom  (morocamn) K HeuTpanbHbiM - nontocom  Y3[T,
COEANHEHHbIMU BMECTE

- WU MeTaryIM4ecKom Oropon, COeaMHEHHOW C BbIBOAOM (BbiBO4AMW),
npeaHasHavYeHHbIM 4519 3aWMTHBIX NPOBOLHMKOB, €CIIM UMEIOTCS.

Bo BTOpOW cepumn UCnbITaHU MMMYbChl NPUKNagbiBaloT MEXay:

- ¢ha3HbIM NOMKCOM (Montcammn), COeANHEHHBIMU BMECTE

- U HenTparnbHbIM nositocoM (unm nytem) Y30, 4To npumMeHnmo.

B TpeTbein cepum umMnynbCbl NpUKIaabIBaoT MO YCTaHOBKaM, AaHHbIM B 9.7.3,
nepevncrneHnsa b)-e), He McnbITaHHLIM BO BPEMS BblllEYKa3aHHbIX NEPBbIX OBYX
cepui.

Bo Bpems wucnbiTaHWA He [JOMKHO ObiTb  NepekpbiTMA, a Takke
HenpegHaMepeHHbIX paspylMTenbHbIX pa3psgoB. Ecnm, ogHako, mmen MecTo
TOMbKO OOMH TakoW paspyLuMTenbHbIA pa3psg, TO AONOMHUTENBHO NPUKNaabiBaloT
AECATb MMMYNbCOB TOW >Xe MOSIAPHOCTWU, YTO U BbI3BABLUMW pPa3pyLUMTESbHbIN
pa3psia; coeauHeHnst Npn 3TOM AO0SMKHbI ObITb TAKUMU Xe, Kak Npu paspsige.

He oommkHO 6bITh fanbHENLLMX paspyLUMTENbHbIX paspsaos.

Tabmmua 15 - WcnbiTaTenbHoe HanpsbkeHue And  NPOBEPKUM  UMMYFbCHOMO
BblJEP>XMBAEMOI0O HAMpPsSKEHUSA

HomwuHanbHoe McnbiTaTenbHoe HanpskeHne Ha COOTBETCTBYHOLLEN
UMNyrbCHOE BbICOTE HaJ YPOBHEM MOpS
BblOEpXMBaeMoOe
HanpsaxeHne Ly,
kB
Ul,g 150 MWUKOBOE NEPEMEHHOrO TOKa, KB
YpoBeHb 200 m 500 m 1000 m 2000 m
Mops
2,5 2,9 2,8 2.8 2,7 2,5

4,0 4,9 4.8 4,7 4,4 4,0




9.7.7.3 lpoBepka TOKOB YTEYKM Ha Pa3OMKHYTbIX KOHTakTax (NPUrogHoOCTb K
pasbeanHEHWIO)
MpumevaHue - 3Ta npoBepka He kacaetcsa Y3, knaccudmumpyembix rno 4.1.2
(MOXeT ObITb N36bITOYHOM) K Knaccudmumpyemblx no 4.1.3 (cm. npunoxeHue D).
K kaxxgomy nontocy Y3l B pa3oMKHYTOM MOSIOXEHUN NOAA0T UCMbITaTeNbHoe
HanpsikeHne, paBHoe 1,1 HOMMHaNBLHOrO paboyero HanpsHKEHUS.
MI3MepeHHbIN TOK YTEYKN Ha Pa3OMKHYTbIX KOHTaKTax nocre ucrnbitaHui no 9.10
1 9.11 He gorkeH npesbiwaTh 2 MA.

9.7.7.4 TlpoBepka CONPOTMBIIEHNSI M3OMALMM HA Pa3OMKHYTbIX KOHTaKTax W
OCHOBHOWN 130U NPOTUB MMMNYSIbCHOIO HaMNPSPKEHNS1 B HOPMaribHbIX YCIIOBUSX

9.7.7.4.1 O6wme nonoxeHus

OTUM UCMNbITAaHNSIM He NpeaLecTBYeT BriaxHas obpaboTka.

UcnbiTanma no 9.7.7.4, kak ykasaHo B TpeboBaHusix no 8.2.3, npoBogaT Ao
9.7.2 Ha Tpex obpa3uax B ucnbitTatensHom uukne B npunoxenus A.

McnbiTatenbHble MMNynbCbl BblGupatoT no Tabnuue 16 cormacHo nacnopTHOMY
HarNpsPKEHUIO  3NIEKTPOYCTAHOBKW, ANIA MPUMEHEHUS B KOTOPOW NpedHasHa4YeHo
Y30, kak ykaszaHo B Tabrmmue 4. OTW 3HAYEHUS KOPPEKTUPYHT Mo
GapomMeTpuyeckoMy OaBfIEHMIO W/UNN BbICOTE MPOBEAEHUS UCMNbITAHWUIA COMMAcHO
Tabnmue 16.
Tabmmua 16 - KcnbiTatenbHoe HanpshkeHne nOns MNPOBEPKU MNPUro4HOCTU K
pasbegMHEHNI0 OTHOCUTENbHO HOMWHANbHOMO MMMYfbCHOMO  BblAEPXMBAEMOrO
HanpsbkeHnsa Y 311 n BbicoTe npoBeaeHNst UCNbITaHUN

MacnopTHoe  HanpsbkeHue || cnbliTaTensHoe HanpsbKeHve Ha
3M1eKTPOyCTaHOBKM, B COOTBETCTBYIOLLEN BbICOTE HaJ YPOBHEM MOPS

L 2750 NMKOBOE NEpeMeHHOro Toka, KB

YpoBeHb 200m ([500 m ([1000 m (| 2000 m
Mopsi
OpHodpasHass cuctema c|| 3,5 3,5 3,4 3,2 3,0
3a3eMrieHHou cpegHen
Toukom 120/240%)
OpHodrasHas cuctema | 6,2 6,0 5,8 5,6 5,0
120/240, 240"}
TpexdasHasi cuctema || 6,2 6,0 5,8 5,6 5,0
230/400




1) 13 NpaKTMKM 3N1eKTPOYCTaHOBOK B AMNOHUM.

b} 3 npakTukn anekTpoycTaHOBOK B cTpaHax CeBepHon AMEPUKN.

9.7.7.4.2 Y3[I1 B pa30OMKHYTOM COCTOSIHUM

WcnbiTaHne npoBoadat Ha Y3[[1, 3akpenneHHOM Ha MeTannMyeckon onope, Kak
Npu HOpMarbHOW 3KCNIyaTauuu.

Mmnynbcbl NpUKnagbiBaoT Mexay:

- BbIBOAAMMW NMUTaHUA, COegUHEHHbIMU BMECTE; U

- BblBOA4AMW Harpy3ku, COEANHEHHbIMU BMECTE, C KOHTaKkTaMu B Pa3OMKHYTOM
COCTOSHUW.

[Mpy ncnblTaHWM He OOMKHO BbITh paspyLLMTENbHbIX Pa3psaoB.

9.7.7.4.3 Y31 B 3aMKHYTOM COCTOSAHUA

9.7.7.4.3.1 NcnblTaHne UMNyIbCHbLIM BblAEPXMBAEMbIM HaNpsiXeHnem

Cepyn ucnbiTaHu nposogsaT Ha Y3[I1, 3akpenneHHOM Ha MeTannmMyeckom
ornope, B 3aMKHYTOM COCTOSIHAM, MPUCOEAMHEHHOM Kak [Ans HOopMarbHOW
aKcnnyaraumm.

Bce KOMMOHEHTbI, MepeKpbiBalOLLME OCHOBHYIO W30MSALMI0, OOSMKHbI ObIThb
OTCOEVHEHbI.

B nepson cepun ncnbiTaHni UMNYNbChl MPUKIaabIBalOT MEXAY:

- a3HbiM nosocom  (nomocamu) U HeuTparbHbiM  nontocom Y30,
COefVHEHHbIMU BMECTE

- WU MeTaryIMyecKom Oropon, COeaMHEHHOW C BbIBOAOM (BbiBO4aMW),
npegHasHa4YeHHbIM 419 3alLMTHBIX NMPOBOAHMKOB, €CIIM UMEIKOTCS.

Bo BTOpOW cepumn UCnbITaHU MMMYbChl NPUKNaabiBaloT MeXay:

- (pa3HbIM NOMOCOM (Moncamun), cCoegUHEHHbIMY BMECTe

- U HenTparnbHbIM nosiocom (unu nytem) Y 3r1.

Bo BpemMs wucCnbiTaHWA He [JOMKHO OblTb  NEpekpbiTU, a Takxe
HenpeaHaMepeHHbIX paspyLuMTenbHbIX pa3psgoB. Ecnu, ogHako, vmen mecTto
TONMbKO OAVH TaKOW paspyLUMTENbHLIN pa3psg, TO AOMNOMHUTENbHO NPYKaabiBaloT
AECATb MMMNYNbCOB TOW e MOMSPHOCTU, YTO WM BbI3BaBLUMA Pa3pyLLUTENbHbIN
pa3psag; coegUHEHUs NPy 3TOM A0KHbI ObITb TAKMMM XKe, Kak Npu paspsage.

He gomkHo 6bITb AanbHENLWNX pa3pyLUMTENbHbIX Pa3psigoB.



9.7.7.5 TlpoBepka noBedeHUS KOMMOHEHTOB, MEPEKPbIBAOWMX OCHOBHYHO
N3oNALUIo

Mpexge Bcero HeobxoouMMo yb6eauTbCs, YTO KOMMOHEHTbI, MepekpbiBatoLLme
OCHOBHYKO  M30MAILMIO WU OTCOEAMHEHHble Afs  MCNbITaHUS  UMMYSbCHBIM
HanpsKeHWeM, Npy UCNbITaHUM OCHOBHOW U30MALMM HE YXYALUAT COCTOSAHME UM
6e3onacHOCTb OCHOBHOM usonsauumn Y 311 B HopmarnbHOM aKCnyaTaumn.

HoBbin obpasey Y3l ncnbiThiBaOT AN NPOBEPKU TOrO, YTO KOMMOHEHTHI,
nepekpbIBaoLLye OCHOBHYH M30MALMI0, HE YMeHbLIaloT ©6e30MacHOCTb B 4acTu
KpaTKOBPEMEHHbIX NepexofHbIX NePEHaNPSKEHNI.

McnbiTaTenbHoe HanpsbkeHne nmeet YyacTtoTy 50/60 Ny no IEC 60364-4-44:2007
(Tabrmuya 44.A.2) n IEC 60664-1:2007, gencteyolee 3Ha4YeHNe UcnblTaTenbHOro

HanpsbkeHWss Ana OCHOBHOW u3onsAumu coctasnsetr 1200 B +&7,, e &, -
3Ha4eHVe NacnopTHOro HanNPsXKeHNa Mexay ason n HernTparnb!Ho.
Mpumeyanue 1 - B kavecTBe npumepa ans Y 3[4l Ha HoMHanNbHOE HanpshkeHne

£/, =250 B 3HauyeHue wuCMbITATENbHOIO HAaMpsHKEHVUS MEPEeMEeHHOro ToKa [Anis
OCHOBHOWM u3onauun coctasnseT 1200 B +250 B, 1.e. gencTsylowlee 3HadeHue
ncnblTaTenbHOro HanpsxeHus - 1450 B.

HanpsxeHve npuknagbiBaloT B TEYEHME S ¢ Mexay:

- @¢asHbiM  norocom  (NofncamMu) U HEeWTparnbHbIM - NOSIKOCOM (MK
HeKoMMyTupyemon Hentpanbeto) Y31, coeguHeHHbIMU BMECTE; U

- MeTayIM4ecKoh Onopon, COeAMHEHHOW C  BbIBOAOM  (BbiBOZ4aAMW),
npeaHasHavYeHHbIM 4519 3aWMTHBIX NPOBOLHMKOB, €CIIU UMEIOTCS.

3atem Y3l ocmaTpmBatoT, HU OOUH KOMIMOHEHT, NepeKkpbiBaloLLMi OCHOBHYHO
N30MALUI0, HE AOIMKEH NOKa3blBaTb N3MEHEHUN.

MpumevaHne 2 - [onyckaeTcss 3amMeHa MraBKOro npenoxpaHuTens nepeg
BkmoveHnem Y3OM B ceTb. Ecrm nnaeBkum npegoxpaHuTEnb, 3alumLLaoLLAA
UMMYNbCHBLIN  Pa3psgHvK, neperopen, TO [JOMNycKaeTcs 3amMeHa WMMYrNbCHOro
paspsgHMKa TOXe.

3atem Y3AI coeanHAOT B CeTb MO  MHCTPYKUMAM  U3rOTOBUTENS.
®yHkuMoHanbHocTb Y3l nposepstoT ncnbiTaHuem no 9.9.2.4 npu HaumeHbLLEM
ToKe no Tabnmue 1 nnn 2, YTo NOAXoAUT.

[aHHOoe ncnbiTaHne He NPOBOASAT Ha YCTPOMUCTBAX C 3a3€MIIEHHON HENTParbHo.

9.8 UcnbiTaHMe Ha NpeBbIleHNe TeMnepaTypbl
9.8.1 TemnepaTypa oKpyxarlLiero Bosayxa

Temnepatypy OKpyXaloLero Bo3gyxa W3MepsalT B TedeHue nocnegHen
4YeTBEPTU Nepuoa MUCMbITaHWS MpU NOMOLLM HE MeHee [BYX TEPMOMETPOB WIn
Tepmonap, CUMMETPUYHO pacnoroXeHHbIX oTHocutensHo Y30, npubnuantensHo
Ha NOJIOBMHE €ro BbICOTbI M Ha paccTosiHUKM okoso 1 m ot Y3,

TepmomeTpbl M Tepmonapbl OOSKHbl ObiTh 3almileHbl OT CKBO3HSIKOB U
TENOBOro N3ny4YeHus.

MpumeyaHve - CriegyeT NpUHATL Mepbl BO M3bexaHue ownboK, BbI3BaHHbIX
HeOXMOaHHbIMU U3MEHEHVSIMU TEMNepaTypbl.

9.8.2 MeToauka ncnbiTaHusa



Tok, paBHbIV [, , NPU HOMUHANBHOM HaMPSPKEHUM NPOMYCKAT O4HOBPEMEHHO
yepes3 Bce nomtoca Y3[I1 B TeueHMe BpemeHu, AOCTAaTOMHOrO AN TOro, YTobbl
npeBbILEeHNEe TemMnepaTypbl OCTUMMIO YCTAHOBMBLLErOCHA 3HAYeHus. [pakTuyeckm
9TO YCIiOBME [LOCTUraeTcsi, KOma W3MEHEeHWe NpeBbilleHNs TemnepaTtypbl He
npesocxoaut 1°C 3a 1 u.

CHavana ucnblTaHne NpoBOAAT, NPONycKas 3a4aHHbIN TOK Yepes ABa nostoca.

Mpun ncnbiTaHUM NpeBblLLEHE TeMnepaTypbl He LOIMKHO ObITb Bonee 3HaYeHUN,
yKasaHHbIX B Tabnuue 9.

9.8.3 UamepeHue Temnepatypbl 4acten Y3

Temnepatypy pasfnuuHbIX YacTel, nNpuBeaeHHyo B Tabnvue 9, n3amepsioT npu
MOMOLLM  TOHKOMPOBOMOYHbLIX TepMonap WM  SKBUBAnNeHTHbIX  MNpUGOpoB,
YCTAHOBNEHHbIX, KaK MOXHO Grivke K Hamboree ropsaunmM ToUKam.

Cnegyet oGecneunTb XOPOLLYH TEMonpoBOAHOCTL MeXdy Tepmonapon W
NOBEPXHOCTbIO UCTLITYEMOW YacTu.

9.8.4 MNpeBblweHne Temnepatypbl 4actu Y3

MpeBbilleHNe TemnepaTypbl YacTU eCTb pasHuLa Mexay TemnepaTtypon 3TOW
YacTW, U3MEpPEHHOW B COOTBETCTBMM C 9.8.3, U TemnepaTypor OKpYKatoLLero
BO34yXxa, U3mepeHHon B cooTBeTCcTBUM C 9.8.1.

9.9 NMpoBepka pabo4ynx xapakTepucTukK
9.9.1 O6LwWwKe nonoxeHuns

Y3l ycTaHaBnmMBaloT Kak A5 HOpMasibHOW 3KCNyaTauum.

NcnbiTaTenbHas uenb AormkHa obrnagatb HUYTOXHO Marion MHAYKTUBHOCTLIO.

Ons Y3, paccuntaHHbix 6onee, 4emM Ha OOAHO HOMMWHANbHOE HanpsPKEHWE
(Hanpumep, 120 B n 240 B), ncnbiTaHna NpoBOAAT HA HAMMEHbLUEM U HaMbOnbLLEM
HanpsKeHUAX.

Ons Y3[OI, paccuutaHHbIXx Goree, YeM Ha OfHYy HOMWHArbHYH 4acToTy,
UCMbITaHNA NPOBOAAT NPU HAUMEHbLLEN N HanbOonbLLEN YacToTeE.

Ans nenbiTaHni no 9.9.2.2-9.9.2.5 obpasey, kabensi 3aMeHNAT NoCne Kaxaoro
N3MepeHUS.

9.9.2 UcnbiTaHMe NnocnegoBaTeNbLHOro AyroBoro npo6os

9.9.2.1 Tunosoe Y 3[[1 4OmMKHO yCTpaHUTbL AyroBon Npobon B TeHeHUe BpeMeHHU,
yKazaHHoro B Tabrmmue 1 wnm 2, nNpu mMcnbiTyeMOM YpoBHe Toka ayrn. Y3[OM
MCNbITbIBAIOT 40 €ro HOMUHASBHOIO TOKA.

NcnbiTanmna no 9.9.2.2-9.9.2.5 npoBogaT ¢ nocriegoBarterbHbIM COeLUHEHUEM
obpasua kabens (nogrotosneHHoro rno 9.9.2.6) n Y31 no pucyHky 4.

PerynmpoBaHue ucnbiTatenbHbIX TOKOB B 06pasue kabens 6e3 ycTtaHoBReHWs
Ay AOCTUralT nogaderd HOMUHANbHOTO HanpsbkeHusi, CHwkeHHoro Ha 50 B,
NPVYHUMasa BO BHUMAHWE 3HAYEHNE HanpsXXeHUst 4yrv Npu UCnbITaHWK.

McnbiTaHne npoBoAAT Npy HOMUHANbHOM HanpsikeHun Y 3.

Bpemsi OTKMNOYEHMSA M3MEPSIOT Ha KaXKOOM YpOBHE TOKa OYyrn, U U3MepeHHoe
3Ha4YeHne He OOIPKHO NpeBbIaTh Bpemsd no tabnvue 1 nnm 2.



9.9.2.2 lNpoBepka A0MKHOrO cpabaTtbiBaHUs NPU HEOXKMOAHHOM BO3HWKHOBEHUM
nocregoBaTenbHOM oy B Lenm

McnbiTaTenbHble Bbiknmovaterm S1, S3 n S4 n Y3[OI BO BKMNOYEHHOM
COCTOSIHUM, @ UCMbITaTEMbHbIN TOK CTAabWMIM3NPOBaH, UCMbITATENbHbLIA TOK OYyru
perynmpyoT OT HaMMEHbLLEro 3Ha4YeHUsa Toka ayrn Ao HoMuHanbHoro Toka Y3[I ¢
MOMOLLBIO aKTMBHOM Harpy3ku. 3aTem uchbiTaTenbHbIA  BbiKMoyaTens S2
BbIKMHOYaIOT.

[anee GpockoM OTKMYalT UCMbITaTeNbHbIN BbIKMOYaTens S4 and sBBoga
MO4roToBNEHHOro kabenbHoOro obpasua nocrnefoBaTenbHO C Harpy3kon. Bpewms
OTKIMHOYEHMS U3MEPST Tpwxabl. HM 0gHO M3 M3MEPEHUN HE LOSPKHO MPEBbLICUTL
npeaensHoro 3HavyeHus no Tabnuue 1 nnm 2.

9.9.2.3 TpoBepka [OMKHOrO cpabaTbiBaHMss B Criydae BBOAA Harpyskm C
nocnegoBaTenbHbIM AYyroBbIM NPo6oem

McnbiTaTenbHble Bbikodatenm S3 n S4 B OTKMOYEHHOM MOSMOXEHUN, a
ucnbiTatenbHbld  Bbikmtoyatens S1 u Y31 BO BKIIOYEHHOM MONOXEHWUW,
UCNbITATENMbHLIN TOK OYyrM pPeryrmpyloT C MNOMOLLbKO aKTUMBHOW Harpys3kum Ao
HaMMEHbLLErO 3Ha4YeHUa Toka Ayrn no Tabnuue 1 nnm 2. 3atem mcnbiTaTenbHbIN
BbIKMNOYaTENb S2 BbIKMOYAIOT.

McnbiTaTenbHbi BbikmtodaTens S1 n Y3 BO BKMHOYEHHOM MOMOXEHUN,
ucnbiTaTenbHbln  Bblkmtodatenb S4 u S3  BO  BKMKOYEHHOM  MOJSIOXKEHUMW.
McnbiTatenbHbln BolkodaTens S3 BKAOYaOT BPOCKOM TOoKa Ha NUTaHWE Harpysku
C nocnefoBaTenbHbIM 4yroBbiM Npoboem.

Bpemsi OTKMOYEHMS M3MEPSAOT TpwKabl. HA OQAHO M3 U3MEpPEHUIn He LOIPKHO
NPEeBbICUTb NpeaenibHOro 3HadeHnsa no Tabnvue 1 nnm 2.

3arem ncnbiTaHne NOBTOPSAIOT 4S8 3HAYEHUA HOMUHanbHoro Toka Y311

9.9.24 TllpoBepka [oOmkHOro cpabaTbiBaHWs B Crydae BKIIOYEHMS Ha
nocregosaTenbHbIv OyroBon npobon

McnbiTaTenbHblie Bbikmovatenm S1, S3 n Y3l BO BKMIOYEHHOM COCTOSIHUM,
MCnblTaTenbHbIA TOK AYrM PErynvpyroT C MOMOLLUbK aKTMBHOW Harpyskm Ao
HaMMEHbLLEro 3Ha4YeHNsa Toka Ayrm no Tabmuue 1 unn 2, 4To NpumeHumo. lNocne
ncnblTaHUA UCNbITaTeNbHbIE BbiKMoYaTenn S1 n S2 BbIKMHOYaloT.

McnbiTatenbHble Bbikmtodatenn S1 n S4 B OTKIKOYEHHOM  MOSOXEHWUN,
ncnblTaTenbHbIN BblkMtovaTens S1 BkroyaloT 6pockoM Toka Ha nutaHue Y3AI n
Harpysku ¢ nocnenoBaTtenbHbIM SYroBbiM NPoboem.

Bpemsi OTKMOYEHMST M3MEPSAOT TpwKabl. HM OOHO M3 U3MEpPEHUIn He LOIPKHO
NPeBbLICUTb NpeaenbHOro 3Ha4YeHna no Tabnuue 1 unm 2.

3aTtem ucnbiTaHne NOBTOPSAIOT ANs 3HAaYeHNa HoMUHanbHoro Toka Y 3r1.

9.9.2.5 VcnbiTaHne Npu npeaernbHbIX TeMnepartypax

Y3l gomkHO nocrnegoBaTesnibHO NPOUTU UcnbiTaHe no 9.9.2.2 B cnegylowmx
YCIOBUSIX:

- TeMmnepaTtypa oKpyxawwen cpedbl MuHyc 5°C TONMbKO ONS HaMMEHbLUEro
3Ha4veHusa no Tabnuue 1 unm 2, 4To NPUMEHNMO, 1 HanpskeHnsa 0,85 HOMUHaNLHOro
HanpsKeHNs;

- Temnepatypa okpyxatowen cpeabl 40°C, Y3l npeasaputenbHO HarpyxatoT
HOMWHanbHbLIM TOKOM 0 LOCTWKEHMS YCINOBUIN TEMNSIOBOrO PaBHOBECKS!, TONbKO ANs
3HayeHuss HomuHanbHoro Toka Y3 wn HanpsbkeHns 1,1 HOMWHaNbLHOro
HanpsbkeHns. Mo OOCTWKEHUO TENSIOBOro paBHOBECUSA MPOBOAAT UCMbITAHWE Ha
pacuenneHue.



9.9.2.6 MNogroTtoBka obpa3yoB kabens

[lBa npoBoAHUKa C nonepeyHbiM cedeHreM 1,5 mm2 (unm AWG 16), HagexHo
COEAWHEHHbIE OAWH C ApPYrMM (Hanpumep, C MOMOLLBIO KIEMKOW NEHTLI), FOTOBAT
cnepyowmm ob6pasom (CM. pUCyHok 36).

[na aToro ucnbiTaHMa MCNOMNb3YyOT Kabenb ¢ napannesibHbIMU NPOBOAHUKAMM.
OpauvH 3 cneayrowmx kabenen ncnonb3yloT npu ncnbiTaHnm Y 31, NOCKONbKy OHK
AaloT aHanNorMYHbIN pesyrnbTarT.

MpymeyaHme - Ecnn Takme kabenm OTCYTCTBYIOT, OLEHKY pe3yrnbTrata NpoBoasaT
C umerwmmMmmnca kabenamm.

[ns gaHHOro ucnblTaHna noaxoauT mbkun kabenb MNBX, knaccudmumnpyembliin
no IEC 60227 IEC41, cootBetcTBytowmmn I[EC 60227-1 (npunoxeHue A), ¢ ABYMS
NPOBOAHMKaAMMU.

O6pasey kabena Takxe MOXeT ObiTb MOArOTOBMEH U3 ABYX OOHOXWUIbHbLIX
mbkmx kabenen MBX, knaccudmumpyembix no IEC 60227 IEC02, coeguHEHHbIX
BMecTe n3ondaunoHHom neHTom MNBX.

[lns AaHHOro ucnbITaHWA, B YacTHOCTW, nogxoadatr kabemm SPT2 n HOS5VV-F.
MoXHO TakXe WMCNOonb30BaTb CaMoAernbHbI Kabenb C OOHOXMUMbHBIMU TMOKUMMK
nposogHukamm HOSV, coegmMHEHHBIMN BMECTE N30NSILMOHHON fneHTomn MNBX.

a) Martepuan u reomeTpusi obpasua AOMKHbl NOAXOAWUTb AN NPOBeaeHust
[I0CTaTOYHOW KapGOoHM3auMn Mexay NpoBOAHMKAMU U VHULMUPOBAHUA Oy Npu
nogaYye HOMUHANbLHOIO HaNPSKEHUS.

b) JormkeH 6bITb OTpe3aH kabenb MuHMMansHon AnuHel 200 mm ans obpasua, ¢
OLHOW CTOPOHbI 06pa3La NPOBOAHNKKN Kabens AOrmkHbl ObiTb pasgeneHbl No afnmHe
25 Mm.

c) N3onauns Bokpyr 0601x NpOBOAHMKOB 0rmkHA BbiTh paspe3aHa BAoMNb Ha 50
MM OT KOHL,a Ha rmnyOuHy, OTKPbIBAIOLLYIO UX 6e3 pasaeneHns xun.

d) Tlpope3b B wu3onauMM [JorkHa ObiTb OO0epHyTa OBOWHBIM - CIOEM
nepekpeLmBaloLLencsa anekTpudeckon vepHon neHtbl MNBX n nosBepx obepHyTa
ABOWHbBIM CIIOeM NeHTbl U3 oMBPOBOMOKHA.

e) KoHubl npoBogHMKOB NpUGAM3nTenbHO Ha 12 MM 4OMKHbI ObITh 3a4uLLEHb,
Kak MOXHO 6rvke K npopesn, Ans NoacoeauHEHUs B UCMNbITaTENbHbIE LIENW.

3arem npounsBoaaT 0b6paboTky 06pa3uoB And co3gaHus KapbOoHU3NPOBAHHOIO
NPOBOASLLEro NyTH Yepes N30NALnI0 Mexay ABYMS MPOBOAHMKaMM Kaberns:

f) O6pasey kabens nogcoeguHAlOT B Uenb, obecneymB TOK KOPOTKOro
3ambikaHusa 30 MA 1 HanpspkeHMe XOorocToro xoda He meHee 7kB. 3atem B uenb
nogatT nuTaHne npubnmantenbHo Ha 10 ¢ MMM 4O NpeKkpalleHust BblaeneHus
abima.

g) 3arem obpasey kabensa nNogCcoeanHsT B Lienb, 06ecneynB TOK KOPOTKOroO
3ambikaHusa 300 MA npu HanpskeHUn He MeHee 2 KB, unn goctaTtoyHoM, YTOObI
Bbl3BaTb NPOXOXOEHWE ToKa. 3aTeM B Lernb NogarT NnutaHne npubdnmnantenbHo Ha 1
MWH N1 40 NpeKkpaLLeHnst BblAeneHns gbiMa.

KapOGoHM3NpOBaHHbIN  MNyTb  CYMTAOT  CGOPMUMPOBaHHbIM, €cnM  famna
HakarmeaHusa Ha 100 B1/120 B HaunHaeT cBeTuthbes npu 120 B nnm conpoTtusBneHue
C 9KBMBaSIEHTHbIM 3Ha4YeHMeM namnbl HakarmBanus (100 B1/120 B), BkntoyeHHoe
nocnegoBaTtensHo ¢ nytem, 3abupaet 0,3 A npu 120 B nnn namna HakanmBaHus Ha
100 B1/230 B HauuHaeT cBetutbca npu 230 B wunu conpoTuBneHve umeet
9KBUBaAreHTHoe 3Ha4yeHue Nnamnbl HakanmeaHus (100 B1/230 B).

Honyckaetca moaundmkaumsi UCnbiTaTeNbHOM LEenM C Tem, 4YToObl TOK He
npoTekan 4epe3 WCNbITyeMoe YCTPOMCTBO B UMUKNE 06paboTkM BbICOKMM
HanpspKEHNEM.



9.9.2.7 leHepaTop Ayrm

McnbiTaTenbHbI reHepaTop Ayrn - yCTaHOBKA, COCTOsILLAs M3 HENoaBWXKHOMO
aneKkTpoaa M1 NOABWKHOIO 351eKTPoaa, Kak nokasaHo Ha pucyHke 5.

MpymevaHne - Pa3mep a Ha pucyHke 5 He mmeeT 6ONbLIOrO 3HAYeHUs, OH
MoXeT BbITb NpnbnuanTensHo (17+7,5) Mmm.

OauH anekTpog npeacTaBnser cobor  yrmepoaHO-rpadmTOBbIA  CTEPXKEHD
AnameTpom (610,5) mm, a apyron - MeaHbi cTepxeHb. Obpa3syowmn gyry KOHeL
OLHOro unn obomnx 3aNeKTPOa0B MOXET ObITb HANpPaBIiEH, KAk NOKa3aHO Ha PUCYHKE
5.

[na BOCNpou3BO4MMOCTHM YCIIOBU Ayroobpa3oBaHnsa MOXET ObiTb Heobxogvma
OYUCTKA M 3a0CTPEHNE KOHLLOB CTEPXKHEN.

Mpw BKNOMEHUM B LiENb pa3beanHEHNE ABYX 3NIEKTPOLOB HA COOTBETCTBYIOLLEE
pacCTOSHME LOIMKHO reHepupoBaTh YCTAHOBUBLLYIOCS AYry MeXay HUMN.

Mpn wncnomb3oBaHuM reHepatopa Ay Y3[OI AOMKHO OTKMYUTL OYroBoW
npobon MeHee, YeM 3a 2,5 BpeMeHn OTKIoYeHnst no Tabnuvue 1 nnm 2.

MpymedaHne - SHeprnst AyriM NO KapbOHM3MPOBAHHOMY MyTW cocTaBnseT 2,5
9Heprnm oyrm, obecnedynBaemorn reHepaTopoM Syru.

9.9.3 UcnbiTaHMe NapannesnibHOro AyroBoro npo6os

9.9.3.1 lNpoBepka gormkHOrO cpabaTbiBaHUS B crydae napannefnbHoW gyrn C
OrpaHU4EeHHbIM TOKOM

Y30l [omkHO OTKMYUTL AYroBoM MNpobON, €ecrnvm Yucno MOMyBOSH AYrw,
yKasaHHbIX B Tabruue 3, npoucxogut B TeyeHne 0,5 c. Ucxoga w3 aTumx
TpeboBaHun, cYUTalOT, YTO BCE NMYyTU TOKa, yCTaHaBnmeawwmecs B TedeHne 10 mc
ana yctponctea Ha 50 Ty mn B TeyeHne 8,3 mc gns yctpowcTtBa Ha 60 [u,
npuHaanexart ogHou nonyeBofnHe Ayrn. B npegenax aToro nepuoga BO3MOXHO
NpOTEKaHWe TOKa B TEYEHNE HEKOTOPOrO, a HE BCEr0, BPEMEHN.

[lo 1 nocne kaxgoro nepuvoga NpoTekaHust Toka MoXeT ObITb nepunoa 6e3 Toka
WU C O4EHb OrPaHNYEHHBIM TOKOM.

OueHb orpaHMYEeHHbIN TOK - 3TO TOK C aMnnTyaon meHee 5% oT npnemnemoro
TOKa WM TOK, KOTOPbIN NPOAOIMKaeT npoTekaTb B TedeHue He Gornee 5% ot
AnvtensHocTy nonynepuoga. OH MOXeT ANUTbCS B TEYeHWe YacTu nonynepvoga
UNM B TEYEHNE HECKONbKUX nonynepnoaos. MonHbI cnHyconaanbHbii nonynepuos
NPOTEKAaLLEro Toka He CHUTAIOT MONyNepuoLoM Ayr.

McnbiTaHua NpoBogaT Ha YPOBHAX TOKa 3aMblkaHua 75 An 100 A.

VcnbiTaHne BbIMOMHAT MO PUCYHKY 6.

O6pasey kabens rotoBAT, kak B 9.9.2.6.

McnbiTaTenbHbln TOK  yCTaHaBnMBalT Ha 75 A C JIMHEWHbIM  MNOSHbLIM
conpoTuBneHmem Z B Lenu, UcnbliTaTenbHble BblkNMovaTenm S1-S4 Bo BKIIIOYEHHOM
nonoxeHun. 3atem Bbiknovatenn S2-S4 sbiknovatoT, Y3 n Bbiknovatens S1
BKINOYEHbI. McnbiTaTenbHbi BbikNtovaTenb S3 BKNOYaT GpOCKOM ToKa.

Y3l gormkHo cpaboTtatb no tabnuue 3.

3atemM ncnbiTaHne NOBTOPSIOT C TOKOM, yCTaHOBMNEHHbIM Ha 100 A, ¢ NOMHbLIM
conpoTueneHvem Z. Y3l gomkHo cpaboTtartb no tabnmue 3.

Y30l [omkHO OTKMNYUTE AYroBOW NpoBOKM, ecnv YMCro MNoslynepuonoB Ayru,
yKa3aHHbIX B Tabnuue 3, npoucxogut B TedeHne 0,5 c.

MepBbI Nonynepuog Ayrv cyntaroT Hadanom nepuoga 0,5 c.

WcnbiTaHne crnegyer noBTOpUTb Ha HoBOM obpasue kabens, ecnm
ANUTENbHOCTb AYrM MeHblle 4Yucra nonynepuogos no Tabmuvue 3 u Y3l He
cpaboTtaro.



9.9.3.2 lpoBepka [OMmMKHOrO cpabaTbiBaHWs B UCMbITaHUM cpe3a kabena B
clyvyae napannefnibHon oyru

Y30l [omkHO OTKMYUTL AYroBoM MNpobON, eCrnvm YUcno MOMyBOSH AYrw,
yKasaHHblX B Tabnmue 3, npoucxogut B TedeHue 0,5 c. Ucxoga um3 aTumx
TpeboBaHun, cHUTalOT, YTO BCE MYyTU TOKa, yCTaHaBnmBawwmecs B TedeHne 10 mc
ana yctponctea Ha 50 Tu mn B TeyeHne 8,3 mc ans yctpoucTtBa Ha 60 [u,
npuvHagnexart OA4HOM nonyBonHe Ayrn. B npegenax aToro nepuoga BO3MOXHO
NnpoTeKaHne Toka B TeYEHME HEKOTOPOrO, a HE BCEro, BPEMEHM.

OueHb orpaHNYeHHbIN TOK - 3TO TOK C aMnuTyaon meHee 5% OT npuemnemoro
TOKa UMM TOK, KOTOPbIM MPOLOIPKAET NpoTekaTb B TedyeHne He Gonee 5% ot
AnmtensHocTn nonynepuoaa. OH MOXET ONMTbLCA B TeYeHWe 4acTu nonynepuoga
UM B TEYEHNE HECKOMNbKUX nonynepnoaos. MonHbin cnHyconaanbHbiA norynepuos,
NPOTEKAILLEro TOKa HE CHUTAIOT NOMYNepoLoM AYr.

McnbiTaHne BbIMOMHAT MO PUCYHKY 7.

McnbiTaTtensHoe yCTPOUCTBO T UK SKBMBANEHTHOE eMy 4519 UCMbITaHuA cpesa
Kabensa nokasaHo Ha pucyHke 8.

CTtanbHoe ne3sue JOIMKHO MMETb HOMUHanbHY TornwmHy 1,2 mv ana Y3 Ha
120 B v 3 mm gna Y3AMN Ha 230 B n npubnuantensHble pasmepbl 32 MM 140
MM. Jle3Bue pacnonaraiT, kak Heobxoaumo. Mo cormacoBaHUo Ne3BME MOXET
ObITb 3aocTpeHo. OHO AOmKHO ObITb MPUKPENNEHO K pblvary Ana noggepaHus
yrra cpesa ans nonyvyeHnsa agdekTta. Ha ncnbltatenbHOM YCTPOUCTBE MO PUCYHKY
8 unn SKBMBANEHTHOM e3BME pacrnonaralT Tak, YToObl TBepAbl KOHTaKT Oblin
YCTaHOBIIEH C OAHUM MPOBOAHUKOM, a AYrOBOW KOHTAKT - CO BTOPbIM NPOBOLHMKOM.

O6pasubl UCMbITYEMOro NPOBOAHMKA AOSTKHbI COCTOSATb M3 ABYX NPOBOOHWKOB,
NMPUMEHSIEMbIX B CTpaHe, TeCHO COeOMHEHHbIX BMecTe (Hanpumep, C MOMOLLBHO
Knesien neHTbl), NonepeyHoro ceveHns no tTabnmue 11.

O6pasubl AOkHbI ObITb ANMHOM MakcuMarnbHO 1,2 M K pacnonaratbCsi noa
nes3BueM, Kak nokasaHo Ha pucyHke 8.

MpumevaHue - [1na 3TOro UcnbiTaHus, B YaCTHOCTKU, noaxoaaT kabenm SPT2 n
HO5VV-F.

McnbiTaHna  npoBogsaAT  NpU HOMUMHAmNbHOM  HanpsbkeHun Y3  n
ucnblTatenbHOM Toke pAyru no Tabmmue 3. WcnbiTaTenbHbIA  TOK  Oyru
yCTaHaBnMBatoT C MOSIHbIM CONPOTUBAEHNEM Z N BKIKOYEHHLIMU UCMbITaTENbHBIMU
Bblknoyatenammn S1-S4. Y3l ncnbiTbiBalOT C TPEXNPOBOAHLIMK obpasuamMu Ha
Kaxgom ypoBHe Toka. Kaxabih obpasel npoBoga UCMOMb3yHT TOMbKO B O4HOM
ncnblTaHUN.

Pexyumin kpan pbldara (O45mHa Kpas nesBusi HaxoauTCA B KOHTakTe C
TUNUYHBIMK OBpasuamMn NPOBOLHUKOB) AOMMKEH pacnonaraTtbCs BAOMb ASMHbI
pexywero kpas nessusi. VicnblTatenbHble Bbikmtodatenn S1 n S3 BKMOYEHbI, K
pblyary MegneHHO paBHOMEPHO HEeMoCpenCTBEHHO MPUKIaabiBalOT BepTUKanbHoe
ycunme Tak, 4ToObl MNO3BOMUTL fE3BUIO Mpope3aTb W30MALUI0  UCTMbITYEMOro
obpasua NpoBOAHUKOB. Jle3Bne AOMKHO YCTAHOBUTb TBEPAbIN KOHTAKT C O4HUM
NPOBOAHMKOM U 3aTEM TOYEYHbIN KOHTaKT C APYrMM NPOBOLHUKOM.

Y30l [omkHO OTKMNYNTE OYroBoW NpoBOKr, ecnv YMcro MnosynepuonoB Ayru,
yKka3aHHbIX B Tabnuue 3, npoucxogut B TedeHne 0,5 c.

McnblTaHwe cnegyetr noBTOpUTb Ha HOBOM obpasue kabens, ecrm
ANUTENbHOCTL AYrM MeHblle 4Yucra nonynepuogoB no Tabmvue 3 u Y3l He
cpabotarno.



9.9.3.3 lNpoBepka forrkHOro cpabaTbiBaHWs B Criydae AYyroBOro 3amblKaHWUsl Ha
3emIio

Ncnbitanne no 9.9.3.1 nostopsitoT npu 5 A n 75 A, Ho Tak, 4YToObl BbI3BaTb
3aMblkaHue ayrm Ha 3emrio.

McnbiTaTensHoe yCTPOMCTBO NOKa3aHo Ha pucyHke 9.

Y3 gormkHo cpaboTtaTtb no Tabnmue 1 unmn 2 npu 5 A n no tabnmue 3 npn 75
A

Y3AIMN OOmKHO OTKMIOYUTE LYroBon NpPo6on, ecnn Yncro nonynepuoaoB Oyru,
yKasaHHbIX B Tabnuue 3, npoucxogut B TedeHne 0,5 c.

MepBbI Nonynepuog ayrv cuntaroT Hadanom nepuoga 0,5 c.

WcnbiTaHne criegyeT noOBTOpUTL Ha HOBOM obpasue kabensd, ecnu
ANUTENbHOCTL AYrM MeHblle 4Yucra nonynepuogoB no Tabmvue 3 n Y3l He
cpabortarno.

9.9.4 UcnbiTaHUA Ha YCTOUYMBOCTb K POHOBbLIM NOMexaMm, NpoBepkKa
OOJNKHOro cpabaTbiBaHuUA

9.9.4.1 O6wwme nonoxeHns

HomkHoe cpabatbiBaHve Y3l npoBepsaldT B pasHbIX  KOHMrypauusix
MOAKIOYEHUS UCTOMHUKOB (DOHOBbLIX MOMEX. OTU UCMbITaHUSI MPOBOASAT HA OCHOBE
MeToaa ucnbiTaHun no 9.9.2.2.

[Ana reHepaummn gyroBoro Npobosi Mo yKasaHuio N3roTOBUTENSA NCMNOMb3YyT NMbo
reHeparop ayru, mbo kapboHn3npoBaHHbIM 0bpa3sel, kabens.

9.9.4.2 NcnbiTaHNst Ha YCTOMYMBOCTb K (POHOBBIM MOMEXam C MOAKIHYEHHOM
Harpy3kon, cosgaroLlent oHOBbIE NOMEXMN

MepByto cepuo ucnbiTaHU nNpoBogAaT 6e3 Harpysku, cosgarowen oHOBblE
nomexu. Y3l v reHepatop Aoy unu obpasey kabens coeguHsIOT B uenb Mo
pucyHky 10 C oOrpaHM4YeHHbIM TOKOM, YCTAHOBJIEHHbIM C MOMOLUbIO aKTUBHOW
Harpy3ku. MepekntovaTens S1 oTKMoYeH.

NcnbiTaTenbHbIM HanpsXXeHMeM SBNSeTca HoMuHaneHoe HanpsixeHve Y 3r1.

Kaxxgoe Y3l ucnbiThiBaOT Tpykabl Npu 2,5 A 4Nst HOMUHANbHOMO HanpskeHUst
Y3 230 B v npn 5 A ansa HommHanbHoro Hanpsbkernsa Y31 120 B.

3atemM npoBOAAT BTOPYHD CEPUIO UCMbITAHUA C Harpyskamu, CO34aroLLMMu
(POHOBbIE MOMEXW, UCMONb3Ys TY Xe CaMylo akTUBHYI Harpysky. Y 3[I1, akTnsHyto
Harpy3ky, npu HanuM4uu, TecTep OYyroBoro npobos COeAMHSIIOT B Kaxaon U3
KOHMrypawun, nokasaHHbIX Ha pucyHke 11.

3atem Y3l mcnbiTbiBalOT C KaXdoW U3 MEPEYUCTIEHHbIX HWXEe Harpysok,
cosgaroLmx oHOBbIE NMOMEXMU:

a) MNbinecoc: Ha 5-7 A ona HoMuHaneHoro Hanpsxexnnsa Y301 230 B u Ha 10-14 A
AN HOMUHanbHOro Hanpsbxenus Y30l 120 B, nonHasa Harpy3ka yHuBepcarnbHOro
Aurartens - nyck u aKkcnnyaTauus;

b) UCTOYHMK (MCTOYHWMKM) NUTAHUSA C 3MEKTPOHHOM KOMMyTaLMen: TOK MOSHOM
Harpy3ku He MeHee 2,5 A ana HoMuHanbHoro Hanpsbkenua Y3 230 B n 5 A ans
HOMUHanbHoro  HanpsbkeHna  Y3OM 120 B ¢ MuHMManbHbIM  NOSHbLIM
koadpdmumneHTom rapmoHuk 100% n oTAenbHbIMM MUHUMASTbHBIMU FAPMOHUYECKUMUA
cocTaBnsawowmMm Toka 3-ro nopsaka - 75%, 5-ro nopsigka - 50% u 7-ro nopsigka -
25%. ACTOYHUK (MICTOYHWUKM) MUTAHUS BKIHOYEH;

c) [Asuvratenb C KOHOEHCATOpOM Mycka (Tuvna BO34YLUHOrO KOMMpeccopa):
MMKOBbIM MyckoBon Tok 65 A £10% Ana HoMmuHanbHoro Hanpshxernusa Y3 230 B n
130 A £10% Ana HomuHanbHoro HanpsbxeHnus Y3[OI 120 B, nyck noa Harpyskom
(komnpeccop pabotaer 6e3 BO3QYWHOTO [aBfeHUss B BO34YXOCOOpPHMKE) W
ynpasneHve. [ns HoMuHanbHoro HanpsbkeHns Y3[AIM 230 B ucnonb3yoTt 2,2 kBT
ABUraTerns C KOHOEeHCaTopoM nycka (Tuna Bo3ayLLUHOro Komrnpeccopay);



d) OneKTPOHHbIN perynatop (TUPUCTOPHOrO Twna) Curbl CBeTa famn
HakanmeaHusa ¢ BofbdpamoBon HUTLIO ana Y3OI1 Ha 120 B, 1000 BT ¢ kaTyLukomn
JunbTpa ana ynpaeneHns Harpyskor 1000 BT, cocToswen u3 yeTbipex namn
mMoLuHocTblo 150 BT namn 1 yetbipex namn mowHocTeto 100 BT.

ONEKTPOHHBIN perynaTtop (TUPUCTOPHOro TUNa) CUMbl CBETA flaMn HaKanMBaHus
¢ BorbgpamoBor HUTbO ana Y3 Ha 230 B, 600 BT ¢ kaTtywkon dwmnstpa ons
yrnpasneHusa Harpyskom 600 BT, cocTosiwen 13 BornbdpamMoBbIX famn;

MpumevaHue - MNMpun OTCYTCTBMM BOSMbGPAMOBBIX JlaMMn HaKanMBaHUA UX MOXHO
3aMeHUTb aKTUBHOW Harpy3Kom TakoW e MOLLHOCTMW.

Perynatop BKMOYeH Npu MakcumanbHOW yCTaBke, yrrax nposoammocTtu 60°,
90°, 120°, 1 Npy MUHMMarbHOW YCTaBKe, Bbi3blBatoLLEN CBEYEHUE Namn.

e) [ee dnyopecueHTHble namnbl no 40 BT ¢ gononHWTEnbHOM akTUBHOW
Harpyskom 5 A,

f) TanoreHoBble namnbl no 12 BT obuwen mowHocTbio He meHee 300 BT,
nUTaemMble OT 3NEKTPOHHOrO TpaHcdopMaTopa, C OOMOSHUTENbHON aKTUBHOM
Harpy3kon 5 A;

g) ONEeKTPUYECKUA PYYHOW WMHCTPYMEHT (Hanpumep, Aperb) MOLHOCTbI He
meHee 600 Br.

McTouHrkom ayroBoro npobos Ha pucyHke 11 mMoxeT Takxke ObiTb reHepartop
Ay no 9.9.2.7 vnn kapboHn3npoBaHHbIN obpa3sel kabens no 9.9.2.6.

Y3OI [omkHO OTKMYUTL  AyroBonM npobo no Tabrmmue 1 wim 2
KapboHM3npoBaHHLIM 06pa3L oM kabensa u B TedyeHne 2,5 BpeEMEHN OTKIIOYEHUS NO
Tabnuue 1 vnmn 2 ¢ reHepaTopom Ayru.

Mpy koHGurypaummn A nnm C no pucyHky 11 ato ncnoitaHne He Tpebyetcsa Ans
YCIOBUIA, B KOTOPbIX TOK Harpy3ku cosgarolmx poHoBbIE MOMEXH, U3MEPEHHbIN 0
BO3HMKHOBEHMSA Oyrn B uenu, Hwke 5 A (gencts.) ana Y3AM Ha 120 B n 2,5 A
(nevcts.) ana Y30 Ha 230 B.

McnblTaTenbHbIM HanpskeHNeM ABNsieTCS HOMUHaNbHoe HanpshkeHue Y 311,

Kaxxgoe Y3l ncnbiTeiBaOT TPUXKObI ANS KaX40N KOHMrypawum HarpysKku.

B nepBon u BTOpOM cepusix UCMbITaHUMA C reHepaTopoM Ayrn 3neKTpogbl
BHa4ane [OOSpkHbl KOCHYTbCA Apyr Apyra, uenb 3aMKHyTa. 3arteMm 3anekTponbl
MeaJIEHHO pacxogsaTcs npu 60koBoW perynnpoBke 40 obpasoBaHUs Ayru.

9.9.4.3 VcnblTaHne Ha YCTOMYMBOCTL K POHOBBLIM NomMexam ¢ gmnbTpom SMI

Y3AIT BkntodeHO B uenb No pucyHky 11, koHgwmrypaumst B. UcnbiTaHne gyromn
npoBoAAT npu Harpy3ke 2,5 A ana Y3[M Ha 230 B u 5 A ana Y30 Ha 120 B.

Y3AOI [omkHO OTKMYMTL  AyroBo npobon no Tabnmue 1 wm 2 ¢
KapboHM3MpOBaHHbIM 06pa3LoM Kabens u B TedeHne 2,5 BpeMeHM OTKITIYEHUS Nno
Tabnmue 1 nnmn 2 ¢ reHepaTopom Ayru.

MpumevaHue - [ns gaHHOrO UCMNbITaHUSE MOXHO UCMOMb30BaTh TUMbI Kabens no
9.9.2.6.

a) YctaHasnmealT asa dunbtpa OMI no 0,22 mk®. OgunH dwmnbTp ycTaHOBIEH

B OAHOM KOHLIE OBYX aKTVMBHbIX Harpy3ok AnuHoi 15 M 1 cedeHnem 2,5 mMm2.
Kaabii domnbTp gosmkeH ObiTb YCTAHOBIEH HA KOHLE NpubnmMantenbHo anvHon 2,0

M 1 ceveHnem 1,5 mm <. [lyra BO3HUKAET, Kak NoKasaHo Ha puUcyHke 12.



b) dunetp 3MI no pucyHKy 14 forrkeH ObiTb Ha KOHLE Kabens AnvMHOM 15 M 1
ceyeHnem 2,5 MM 2. OUnbTp A0MmKeH GbiTb YCTAHOBIEH Ha KOHLEe rMGKoro kabens

NpuenuanTensHo anvHoi 2,0 M 1 ceveHrem 1,5 mm 2. Y3 1 ayry pasmeLiaroTt no
PUCYHKY 13.

9.9.4.4 WcnbiTaHne Ha YCTOMYMBOCTb K (POHOBBLIM MOMEXaM C MOSfHbIM
COMPOTUBIIEHNEM JNINHUN

Y30l yctaHaBnMBalOT, Kak npefHa3HayYeHo, B OTBETBMIEHHOM Lenu u npu
cnefylowmx yCroBmsIX NOMHOMo conpoTusneHus nuHnm Y 3011 gorkHo cpaboTtatb co
BpPEMEHEM OTKMoYeHnsa no tabnmue 1 mnm 2 ¢ KapboHM3MpOBaHHBIM 06 pa3L oM
kabensa n ¢ 2,5 BpeMeHn oTKNoYeHns no Tabnmue 1 unm 2 ¢ reHepaTtopom gyru.

OTBeTBMNEHHas LUenb COCTOUT U3 2-NpOBOAHOINO Kabens co cTarnbHbIM

apmvpoBaHuem anvHoin 30 M 1 cedeHnem 2,5 MM 2. [lyroBoit NpoGoii BO3HMKaEeT
nocnegoBaTtensHo npu Harpyske 5 A ana Y3[M Ha 120 B 1 2,5 A ana Y31 Ha 240
B (cM. pucyHok 15).

9.9.5 UcnbiTaHMe Ha HeXxenaTenbHoe cpabaTbiBaHUe

9.9.5.1 O6wme nonoxeHms
Y3AIN gorpkHo npontn mncnbitannsa no 9.9.5.2-9.9.5.4, 4ytobbl rapaHTMpoBaTh,
4YTO OHO He cpaboTaeT B CUTyauun, Korga He AOSPKHO cpaboTarts.

9.9.5.2 VcnblTaHne Ha nepeKkpecTHbIe NOMeXM

[1Be OTBETBMEHHbIE Lienn, YCTAHOBIIEHHbIE Kak MOXHO Orivbke ogHa K Apyron Ha
OOHOM MaHenn, MMmerT obLyo dasy M HerTpasb, Kak NnokasaHo Ha pucyHke 16,
ogHa ¢ 3awmton Y3AI, gpyras 6e3 sawmtsbl Y31 (HO C yCTaHOBMEHHOW 3aLLMTON
oT cBepxToka). Ob6e uenu coequHeHbl C aKkTUBHOWM Harpy3kom 5 A.

[dyra BO3HMKaeT B uenu C reHepatopoMm Aymm 6e3 Y3AM no ycnosusm
ncnoitaHun 9.9.2.4. [inmtensHoctb ayrm 0,5 ¢ ans uenu Ha 230 B n 1 ¢ ana uenn
Ha 120 B, Y3l He gomkHo cpaboTaTs.

9.9.5.3 McnbiTaHne Ha KpaTKOBPEMEHHbIE MOMEXN
OT0 1cCnbITaHWe yxe y4TeHo B 9.21.

9.9.5.4 VcnblTaHWe C HECKOMbKNUMU NOMEXOBbLIMU Harpy3kamu

Y30 ucnbitbiBaloT kak no 9.9.4.1, Ho 6e3 reHepatopa gyrm nin obpasua
kabens no pucyHky 10 (S1 BkNoYeH).

Y30l ucnbITbIBAKOT C KaXXO0M U3 CreayroLLmx Harpy3okK:

a) lMbinecoc: Ha 5-7 A gna HommHanbHoro HanpsxxeHus Y31 230 B n Ha 10-14 A
AN HOMUHanbHoro HanpsbkeHus Y3AI 120 B, nonHasa Harpy3ka yHMBepcarnbHOro
ABuraTens - NycK 1 aKkcnnyarauus;

b) MCTOYHMK (MCTOYHWUKN) NUTAHUA C SNIEKTPOHHOW KOMMYyTauMen: TOK MOSIHON
Harpy3ku He MeHee 2,5 A aAna HoMuHaneHoro HanpsbkeHus Y3 230 B n 5 A ana
HOMUHanNbHOro  HanpsbkeHus  Y3OM 120 B ¢ MWHMManbHbIM  NOSHbLIM
koadpdomumneHTom rapmoHmK 100% 1 oTaenbHbIMY MUHUMASTbHBIMU FAPMOHUYECKUMN
cocTaBnaloWMMKM Toka 3-ro nopsigka - 75%, 5-ro nopsgka - 50% wn 7-ro nopsgka -
25%. ACTOYHMK (MICTOYHUKM) MUTAHUS BKIKOYEH;

c) [euvratenb C KOHOEHCATOPOM Mycka (Tuvna BO3A4YLUHOIO KoMmnpeccopa):
NUKOBbIN MyckoBon Tok 65 A £10% Ana HomuHanbHoro HanpsbxeHua Y30 230 B u
130 A +10% Ana HomuHanbHoro Hanpsxexnus Y3OI 120 B, nyck noa Harpyskom
(komnpeccop pabotaer 6e3 BO3OYWHOTO [OaBfeHUs B BO3AYXOCOOpPHMKE) U
ynpasneHue. [ns HoMuHanebHoro Hanpsbkenus Y3 230 B ucnonb3ytoT 2,2 kBT
ABuratenb C KOHAEeHCcaTopoM Mycka (Tuna BO3AYLUHOro KoMnpeccopa);



d) OneKkTpPOoHHbIN perynsaTop (TUPUCTOPHOrO Twna) Cunbl CBeTa famn
HakanveaHusa ¢ BonbdpamoBon HUTbO ansa Y 3O Ha 120 B, 1000 BT ¢ kaTyLwikomn
dunbTpa Ana ynpaeneHua Harpyskor 1000 BT, cocTosilwen u3 yeTbipex namn
MoLUHOCTbIO 150 BT namn n 4yeTbipex namn mouHocTbio 100 BT.

ONEKTPOHHbIN perynsatop (TMPUCTOPHOrO TuMa) CUrbl CBETa faMn HakanMeBaHus
¢ BonbpamoBon HUTbO ang Y3 Ha 230 B, 600 BT ¢ kaTywkon dunbtpa ons
ynpasneHua Harpy3kon 600 BT, cocTosLen 13 BoNbdpamMoBbIX famr;

MpymeyvaHue - MNpu OTCYTCTBUM BOMbEPAMOBLIX faMmn HaKanmMBaHUs UX MOXHO
3aMeHUTb aKTUBHOW Harpy3Kom TakoW e MOLLHOCTMW.

Perynatop BKMoYeH Npy NomnHoW ycTaeke, yrmbl nposogmumocTty 60°, 90°, 120°, n
NPy MUHUMAarbHOW YCTaBKe, BbI3bIBAIOLLEV CBEYEHME Nam.

e) [ise 40 BT dpniyopecLeHTHble namnbl ¢ JONOMHUTENbHON aKTUBHOW Harpy3Kown
5A

f) 12 BT ranoreHoBble namnbl, NUTaeMble OT 3MIEKTPOHHOrO TpaHcdopmaTopa,
o6wen MmowHocTb0 He MeHee 300 BT ¢ 4ONONHUTENBEHOW akTUBHOW Harpy3kon 5 A;

g) OneKTpU4eckurm pPy4YHOW WHCTPYMEHT (Hanpumep, Operib) MOLWHOCTbI He
meHee 600 BT. JneKkTpMyeckMn pydHON MHCTPYMEHT AOIDKEH npeaBapuUTeribHO
nopabortatb B TeyeHne 24 4. [NUTaHWe Harpy3ok MNpoM3BOOMTCA B TEYEHME He
MeHee 5 c. CrnefyeT BbINOMHUTL NATH Onepauuin nyck/cTon.

Y3l cpaboTtaTb HEe AOIDKEH.

9.10 NpoBepka MEXaHNYECKON U KOMMYTaLMOHHOWN
M3HOCOCTOMKOCTHU

9.10.1 O6wMe ycrnoBusa UCMNbITaHUN

Y301 3akpennsoT Ha MeTanmM4yecKomn onope.

Y3AM, knaccudwmumnpyemble no 4.1.3, cobupaloT ¢ 3agaHHbIM 3aWMTHBIM
YCTPOUCTBOM.

McnblTaHne npoBoAAT NPy HOMMHANbHOM HanpsiXeHUM U HOMUHANbLHOM TOKE,
yTo obecneymBaeTCcs C MOMOLUbD PE3NCTOPOB U PEaKTOPOB, BKIMOYEHHbIX
nocnegoBaTesibHO N NPUCoOeMHEHHbIX K BbIXOAHbIM BbiBogam Y 3[I1.

Ecnm ncnonb3yot peaktopbl 6€3 cepaeyYHNKOB, TO NapannenbHO Kaxaomy 13
HUX NOACOEOMHAT pe3ncTop, oTBoaAsAWmMN Ha cebs okono 0,6% Toka, npoxoasaLlero
yepes peakTop.

Ecnm ncnonb3yoT peakTopbl C Xerne3HbiM CEPAEYHMKOM, NOTEPU B cepaeYHMKE
He JOSTKHbI OLLYTUMO BIUATH Ha BOCCTaHaB/IMBAIOLLIEECS HANpPsKeHe.

Tok pomkeH WMEeTb MPaKTUYECKN CUHycouaarnbHyld ¢opMy BOSHbl, a
K03 hdmUMEHT MOLLHOCTM AosmkeH 6biTh oT 0,85 0o 0,9.

Y3l nogcoeanHsIoT K LLeny NpoBoAHMKaMK cornacHo Tabnumue 11.

9.10.2 Npoueaypa ncnbiTaHUn



Y3AIM gormkHbl 66iTe NogeeprHyThl 2000 yuknam onepupoBaHus. Kaxabln KK
OMnepupoBaHMSA COCTOUT M3 3aMblKaHMS 1 NOCNEAYHOLLErO pa3MblKaHWS.

Y301 cnegyet onepupoBath Kak Npuv HOpMarnbHON 3KCnyaTaLum.

Onepaumm pa3mblKaHWst LOMMKHbI MPOBOAUTBLCS B CNEAYIOLLEM NOPSAKE:

- ana nepBbix 1000 UMKNOB - C UCNOMb30BaHMEM PYYHbIX CPeacTs
onepupoBaHuns;
- gna cnegyloumx 500 umknoB - € UCMNOMb30BaHMEM YCTPOMUCTBA

YHKLMOHANBHOIO KOHTPOSS;

- 500 wrm npu OTCYTCTBMM YCTpOMCTBA (PyHKLMOHanNbHOro koHtpons 1000
LMKNOB onepupoBaHus, obecnedmnBarowpmx oOpa3oBaHne Ayrn. YCTpoucTBa
pacLenseHnss 1 yCrioB1s OroBapuBatoTCs MeXay U3roToBUTENEM U UCMbITATENbHON
nabopaTopuen.

HononHutensHo Y3 noaBeprawoT onepupoBaHnio ©e3  Harpyskm C
NCMONb30BaHNEM PYYHbIX CPEACTB ONEPUPOBaHUS:

- 2000 umknam onepuposaHus ans Y301, umetoumx f, =25 A;

- 1000 umknam onepuposarus ans Y3AM, umetowmx [, >25 A
YacToTa onepupoBaHus AormkHa ObiTb:

- YeTbipe umkna 3a 1 muH ana Y3AM ¢ [, =25 A, ¢ agnuTensHoOCTLIO nepuoaa
"Bkn." ot 1,5 00 2 c;

- ABa umukna 3a 1 muH ana Y3 ¢ J, >25 A, ¢ gnutensHoCTbIO nepuoaa "BKi.'
or1,5p002c.

9.10.3 CocTosHue Y3l nocne ucnbiTaHusA

Mocne ucnbitanna no 9.10.2 Y31 He AOMKHO UMETb:

- Ype3MepPHOro N3HOCa;

- MoBpeXaeHun  0BOonoykn, [alwmx  BO3MOXHOCTb  MPOHMKHOBEHMS
CTaHOAPTHOrO  UCMbITATENbHOrO MambLa K 4acTsaM, Haxogswumcs  noA
HanpsKeHNeM;

- ocriabneHnst ANEeKTPUYECKNX N MEXAHNYECKNX COEANHEHNI;

- BbITEKAHMS 3aNMBOYHOIO KOMMNayHaa, eCrin TakOBOW MMEETCS.

Hanee nposepstoT dyHKUMOHaNbHOCTL Y3/ NOBTOPHBIM UCMNbITAHWEM MO
9.9.2.4 npu HaumeHblLUeM Toke no Tabrmmue 1 UM 2 1 NpM HOMUHANBLHOM TOKe
Y3AI1, 4To npuMmeHnMO, 6e3 N3MEPEHNST BPEMEHN OTKMHOYEHMS.

3atem Y3l [omkHO  yAOBNETBOPUTENBLHO  BblaepXaTb  UCMbITaHUe
3NEeKTPUYECKON MNPOYHOCTM u3onauum no 9.7.4, Ho npu HanpsbkeHun 900 B B
TeyeHune 1 MuH, 6€3 NnpeaBapuUTENbHOM BiaXXHOM 06paboTKu.

9.11 NpoBepka noBeaeHna Y3l B ycrnoBmusix KOPOTKOro
3aMblKaHusA

9.11.1 O6wme NnonoxeHus

Y31, knaccudmuupyemble no 4.1.1, ucneiteiatoT no 9.11.2.

Y30, knaccudwmuunpyemble no 4.1.2 n 4.1.3 (cormacHo npwunoxeHuto D B
3aBMCUMOCTM OT 3aLLMTHOTO YCTponcTBa) ucnbiThiBatoT no IEC 60898-1, [IEC 61008-
1, IEC 61009-1 nnm IEC 62423, 4TO NPUMEHUMO.

Hanee npoBepstoT yHKUMOoHanbHoCcTb Y3 ncneitannem no 9.9.2.4 npu 1,25
HaMMeHbLLEro Toka no Tabnuue 1 unm 2, 410 NpUMeHMMo, 6€3 n3mepeHns BpeMeHmn
OTKIHOYEHMS.

9.11.2 AcnbiTaHue Ha KOpoTKoe 3amMbikaHue ansa Y34 no 4.1.1



9.11.2.1 O6wme nonoxeHuns

Heckonbko mcnblTaHu Ana nposepkn nosegerHus Y3 no 4.1.1 B ycrnoBusx
KOPOTKOro 3aMblkaHusi NpMBeAeHbl B Tabnmue 17.
Tabrnuua 17 - VcnbiTaHua ona nposepkn nosegeHns Y3l B yCrioBMAX KOPOTKOrO
3aMblKaHuA

MpoBepka Homep noanyHkTa

HomuHanbHas BKIKOUatoLLas n  oTknovarowasa || 9.11.2.3

crnocobHocTb 1y,

11.24

Bkrtovarowwas v oTknoyaroLaa cnocobHocTb f,; Ans °

O[HOro nostoca 1 NPUrogHoOCTb Ana cuctem IT

KoopgvHauua npyv HOMMHaNbHOM YCFIOBHOM TOKE || nepeyuncrnenne a)
9.11.25

KOPOTKOrO 3aMblkaHus Iy

KoopanHauus npyv HOMMHaNbHOW BKIHOYaKOLWEW U || nepevncreHme b)

- 9.11.25

OTKIIOYaloLLEe CNocobHOCTH {,

KoopavHauusa npyv HOMMHaArNbHOM YCFIOBHOM TOKE || nepeyuncrneHne c)
9.11.25

KOPOTKOrO 3aMblKaHWUs AN OAHOro nomtoca {yqq

9.11.2.2 O6wwe ycrnosusi UCMbITaHUSA
Yecnoeua no 9.11.2 npumeHumbl Onsa nobGoOro uMCnbiTaHMs Ans NPOBEPKU
nosefeHus Y31 B ycrnoBmax KOPOTKOro 3aMblKaHNS



a) NcnbiTaTenbHas uenb

Ha pucyHkax 19-21 COOTBETCTBEHHO nMpUBEAEHbl  CXeMbl  Lenew,
npegHasHa4YeHHbIX AN UCMbITaHWUIN, OTHOCSLLMXCS K:

- ogHonontocHomMy Y3 ¢ ABYMsi TOKONPOBOAALLMMU NYTAMY;

- asyxnosntocHomy Y 3AI1.

McTovHMK S nuTaeT uenb, BKIYaKOLLY0 NOIHOE CONPOTUBIEHNe 2 , 3adaHHoe
3alMTHOE  YCTPOWMCTBO, MO nNpuMeHeHwuto, wucnbltyemoe Y3OM (D) w

[OMOSHUTESbHOE MOJIHOE COMPOTUBIIEHNE £y U/WIN Z5 , N0 NMPUMEHEHWIO.

AKTUBHbIE W peaKTMBHbIE COMPOTMBIIEHNS AOMDKHbI PErynmpoBaTbCs  AnNS
AOCTWMXEHNS1 3af,aHHbIX YCIOBUIN UCTNbITAHWUIA.

PeakTopbl L gorkHbl 6bITb NpeanoyTuTensHo 6e3 cepaevHnkoB. OHM Bcerga
AOIDKHbI COEAMHATLCA NOCneaoBaTeNnbHO C  pe3auctopamu R, a ux BenMuuHa
aomkHa ObiTb  obecneyeHa nocnegoBaTenbHbIM — COEAMHEHMEM  OTAErbHbIX
peakTopoB; napasnsenbHoe CoeaUHEHME PeakTOPOB AONYCTUMO B Crlydae, ecrin nx
NMOCTOSIHHbIE BPEMEHW NPaKTUYECKN PaBHBbI.

Mockonbky nepexogHble XapaKTepUCTUKK BOCCTaHaBNMBaKLLErocs
HanpsKeHNs B UCNbITaTENbHbIX Lensx, BKrtovaoumx B cebs 6onblume Bo3ayLUHbIE
pPeaKkTopbl, HEe TWUNWYHbl ANs OObIYHbIX YCIOBMA 3KChnyaTauuu, BO3OYLUHblE
peakTopbl B nobon ¢ase [OMKHbI ObiTb  LUYHTUPOBaHbI  Pe3NCToOpamMu
oTBOgAWMMKM NpubnmantenbHo 0,6% TOKa, NpuUTEKaroWero 4epe3 peaktop (CM.
pucyHok 21). Mo cornacoBaHWMiO C M3rOTOBUTENEM 3TWM PE3NCTOPbI MOMYT ObiTb
NCKIOYEHbI.

B kaxxgon ucnblTaTenbHOM Lienn NOorHOe COMpOTUBIEHUE Z BKIIKOYAKT Mexay
nctovHnkom S n Y3r.

3agaHHoe 3alWMTHOE YCTPONCTBO MU 9KBMBASIEHTHOE MOSIHOE COMpPOTUBIIEHUE
(cMm. nepevuncneHve a) 9.11.2.3 n nepeuucnenve a) 9.11.2.3.4) BknoYaT Mexay
nosnHelM conpotmenedem Z n Y3

[lononHuTensHoe ConpoTUBIEHVE £, €CNN UMEeeTCs, BBOASAT CO CTOPOHbI
Harpyaku Y3

Ana ucnbiTaHua no nepeyucneHnsm a) u c) 9.11.2.5 Y3OIM noaknoyatoTt
npoBogamu ArmmHon no 0,75 M Ha nomwwc M MakCUMarnbHbIM CeYeHvemM B
3aBMCMMOCTUN OT HOMUHAIBLHOIO TOKa cornacHo Tabnmue 8.

Pekomengyetca ucnonb3oBatb 0,5 m Ha BxogHonm u 0,25 m npoBoga Ha
BbIXOLHOW CTOPOHe ucnbiTyemoro Y 3r1.

Cxema ucnbiTaHW COrNacHoO COOTBETCTBYKOLIEMY PUCYHKY AOImkHa ObiTb B
NPOTOKOIIE UCMbITaHWN.

HJomxHa 6bITb OgHAa W TOMbKO OAHA TOYKA WUCMbITATENbHOW  Lienu,
HenocpeaCcTBEHHO 3a3eMIIeHHas; 3TO MOXeT ObiTb KOPOTKO3aMKHyTasi nepemMblvka
MCNbITATENbHON Lenu U HemTparnbHas ToYKa MUCTOYHWKA NMUTaHusA, Win gpyras
OroBopeHHass Todka. MeTon 3asemneHuss OOrkeH ObiTb ykasaH B MPOTOKOMe
NCMbITaHWUNA.

Z, COOTBETCTBEHHO  KanMbpoBaHHOe, - MOIHOEe  COMpOTWBIEHME,
ncnornb3yemoe Ans Nony4eHnsi O4HOro U3 CrieayHoLLMX TOKOB:
- HOMMHanbHOro AuddpepeHLanbLHOrO BKMOYALWEro M OTKIOYaloLLEero Toka

‘I-i" .
ml »
- HOMUHaIbHOIo YCJioBHOIO nmqad)epeHumaanoro TOKa KOPOTKOro 3amMblKaHUA

Lt -
Sl - BCNomoraTternbHbIi BbIKMoYaTerb.

NS NpoBepKU MUHUMANbHBIX 3HAYEHUN [25 1 fp, BblaepxvBaemblx Y30 no
Tabnumue 18, npoBOAAT UCMbITAHUS.
3agaHHoe yCTPOMCTBO ANA 3almTbl OT CBEPXTOKOB [AO/MKHO Y4acTBOBaTb B

ncnbiTaHusx. MpoBepky ycTpoWcTBa ANA 3aWMTbl OT CBEPXTOKOB ([4 u fy)



npoBOAST [0 ucnbiTaHuii, Y3[OI 3aMeHsitoT BPEMEHHO MepeMbltKoi ¢
He3Ha4MTeNbHbIM MOSTHLIM COMPOTUBIIEHMEM.

MUHMMarnbHblE  3HAYeHWs CKBO3HOrO TOKAa j%; WM MUKOBOrO ToKa fy
paccYnTaHHbIE HA OCHOBE 3SIEKTPUYECKOro yrna 45°, npueBeaeHbl B Tabnmue 18.

Bes cornacoBaHua ¢ M3roToBUTENEM 3TU 3HAYEHUA He MOryT ObiTb Bbiwe 1,1
3Ha4eHun no Tabnvue 18.

Tabnvua 18 - MuHuMarnbHble 3HadeHus j24 u Iy

fe Wiy fzﬁ |y, A

aA ‘I_i"
B

=16 =20 =25 =32 =40 =63

500 fp (KA) 0,45 0,47 0,50 0,57 - -
12 (KA 0,40 0,45 0,53 0,68 - -
20)

1000 II:' (KA) 0,65 0,75 0,90 1,18 - -
/% (KA 0,50 0,90 1,50 2,70 - -
20)

1500 fp (KA) 1,02 1,10 1,25 1,50 1,90 2,10
5 1,00 1,50 2,40 4,10 9,75 22,00
It (KA
20)

3000 IP (KA) 1,10 1,20 1,40 1,85 2,35 3,30
5 1,20 1,80 2,70 4,50 8,70 22,50
It (KA
20)

4500 IP (KA) 1,15 1,30 1,50 2,05 2,70 3,90



12 (KA 1,30 1,40 1,70 2,30 3,00 4,05
zc)

6000 IP (KA) 1,30 1,40 1,70 2,30 3,00 4,05
5 1,60 2,40 3,70 6,00 11,50 25,00
It (KA
20)

10000 IP (KA) 1,45 1,80 2,20 2,60 3,40 4,30
5 1,90 2,70 4,00 6,50 12,00 24,00
It (KA
zc)

MpumeyaHre - Mo 3anpocy U3roToBUTENsI MOMYT MPUMEHsITb Goree BbICOKME

3HaueHns 74 un Ip.

[ns NPOMEXYTOYHbIX 3HA4YEHUN UcnblTaTeNbHbIX TOKOB KOPOTKOIo 3aMblKaHUA
NPUMEHAIOT crenyoLlee Bonee BbICOKOE 3HaYEHME.

Ecrnm u3rotoBuTenb yKkasarn sHauyeHust 72: 1 fp BblLLE MUHUMAIbHbIX 3HAYEHUI,
HET HeOBXOANMOCTM NPOBEPATb MUHMMArbHbLIE 3HAYEHWS.

[Ons  KoopauHaumm C aBTOMATUYECKMMM BbIKMKOYATENSIMU  HEOBXOAUMBI
NCNbITaHNA.

Bce npoeogswme vyactv Y31, HopManbHO 3a3eMreHHble Npy aKcnnyaTauum,
BKIOYas MeTanMyeckne OCHOBaHUs, Ha KOTopbix MOHTUpYtoT Y31, nnm B ntobyto
mMeTannmyeckyto obonodky (cm. nepeuucrnenne f) 9.11.2.2), gomkHbl ObITh
COEAWHEHbI C HENTPanbHOM TOYKOM MCTOMHMKA MNUTAHMS WM C NPaKTUYECKU
6e3blHAYKLMOHHOM MCKYCCTBEHHOW HENTparnbio, [OMyCKalLWeNn OXMOaAEeMbI TOK
3amMbikaHusa He meHee 100 A.

Takoe coeagnHeHne OOoSPKHO BKItoYaTb MeaHbin nposod F gnametpom 0,1 MM 1
AnvHoW He meHee 50 MM ans obHapyxeHus Toka npobos u, ecnv HeobxoauMmo,

pesncTop 5, orpaHN4MBaOLMIA 3HAYEHNe oxmaaemoro Toka npobos Ao 100 A.

[aTymkn HaNpsKeHMA NOAKIOYaoT:

- Mexay BblBOA4aMK nontoca ogHonomtocHblx Y 3AIT;

- MeXay BbIBO4AMM NUTAHMS MHOronostocHbIx Y30

Ecrm wuHOe He ycTaHOBMEHO B NPOTOKOME WCNbITaHWs, CONPOTUBEHNE
N3MepUTENbHOM Uenn AOmkHO ObiTb Kak MuHumym 100 Om Ha 1 B
BOCCTaHaBIMBAIOLLEroCs HanpsiKeHMs1 NPOMbILLNIEHHOWN YacTOThl.

Y3l nuTatoT HOMUHarNbHBIM HanNpPsXXeHNeM (Mnn HanpshkeHnem 6onee HNM3KOro
3Ha4YeHns 13 AnanasoHa HOMUHArbHbIX HANPSHXEHUN).



b) [lonycku Ha ucnblTatenbHblE NapameTpbl

Bce ucnbiTaHus, OTHOCAWMECA K MNPOBEPKE HOMWHANbHOW BKIOYAaKOLWEN W
OTKIoYatoLLen CnocobHOCTM, a Takxke npaBuiibHOM koopauHauum mexay Y3OI n
3afjaHHbIMM 3aWMTHBIMKM YCTPONCTBaMMW, AOSMKHbI MPOBOAUTBLCS CO 3HAYEHUSIMU
BO3ENCTBYOLLMX napameTpoB " KO3 1L MEHTOB, YCTaHOBSEHHbIMU
N3roToBUTENEM, COrMacHo Tabnmue 6, ecrnn He ykaszaHo MHOE.

McnbiTaHua paccmatpuBaloT  Kak — AEUCTBUTENbHbIE, €CNN  BENWUYUHDI,
3adMKCUPOBaHHbIE B NPOTOKOME UCMNbITaHUA, HAXO4ATCS B npeaenax crieayrowmx
AOMNyCKOB:

TOK - nntoc 5%;

yacTtoTa - cMm. 9.2;

KoapdmumneHT mowHocTu: muHyc 0,05;

HanpsikeHne (BKItovasi BOCCTaHaBNMBatoLLEECS HanpsikeHne) - £5%.

¢) KoahdmuMeHT MOLLHOCTH UCNbITATENBHON Lienm

KoadbdmumMeHT MOLUHOCTU Kaaon dpasbl MCMNbITaTeNbHOM Lenn OOIDKeH
onpeaensaTbCs NPU3HaHHbIM METOAOM, KOTOPbIN crnedyeT ykasaTb B MNPOTOKOSe
ucnoiTaHmn. B npunoxeHun |A npuBedeHbl OBa MeToda  ornpederieHust
KO3 pdMLNEHTOB MOLLHOCTW.

KoadhdmuMeHT MOLHOCTM MHOrodpa3Hon Uuenu onpenenstoT Kak cpegHee
3HaveHne KoahpLNEHTOB MOLLHOCTM BCEX bas.

[nana3oHbl 3Ha4YeHMIn Ko3GMLIMEHTOB MOLLHOCTUY NpuBeaeHsl B Tabnnue 19.
Tabnumua 19 - KoaddmumeHTbl MOLLHOCTM ANst UCMbITAHMI Ha KOPOTKOE 3aMblkaHue

NcnbiTaTenbHbii Tok £, A KoadxprLIMEHT MOLLHOCTY
1, £500 OT 0,95 A0 1,00

500< I, =1500 "0,93 " 0,98
1500< £, <3000 "0,85 " 0,90
3000< Z, <4500 "0,75 " 0,80
4500< {, =6000 "0,65 " 0,70
6000< /, =10000 "0,45 " 0,50
10000< £, =25000 "0,20 " 0,25




d) BoccTaHaBnmBatoLLEECS HaNpsiXeHUe NPOMbILLIEHHOW YacTOThbI

3HayeHne BOCCTAHaBMBAKOLIEIOCS HarpsKeHUs MPOMbILLIEHHOW 4YacToTbl
AOIMKHO 6bITb paBHbIM 105% HOMUHaNBLHOTO HanpsXeHusa ncnoityemoro Y 3/r1.

MpumevaHne - 3HadveHne 105% HOMMHANBLHOTO HAMPSHKEHUS CuUUTaKOT
nepekpbIBalLWM BUsSHUE KosiebaHuii CeTeBOro HanpsXeHWst Npyv HopMaribHbIX
yCIoBuSX aKcnnyataumn. BepxHuin npegen HanpskeHWst MOXeET ObiTb NOBLILLEH C
cornacusi U3arotToBuTEnNA.

lMocne  kaxgoro  AyroralwleHnss — BOCCTaHaBMMBAOWEECS — HanpshkeHue
NPOMBILLIIEHHOM YacTOThl AOSPKHO yaepmBaTbCs B TeveHne He meHee 0,1 c.

e) KannbpoBka ncnbitTatensHom Lenm
Bmecto Y3[IM u 3agaHHOro 3aWMTHOrO YCTPOMCTBaA BBOASAT BPEMEHHbIE

nepemMblykmn 5, COMPOTUBIIEHME KOTOPbIX HUYTOXHO Maro MO CPaBHEHUIO C
COMpPOTMBIIEHNEM UCMbITaTENbHOM Lenw.
Ons uvcnbiTaHua no nepeyncrieHnio a) 9.11.2.5 BbiBogbl Harpysku Y3l

3aMbIKalOT HaKOPOTKO C MOMOLLBIO BPEMEHHbIX Mepemblvek (F, CONpoTUBMEHNE
KOTOPbIX HUYTOXHO Mario, COMPOTUBIIEHWE Z PEryrMpyloT A MONyYeHus npu
UCMbITATENbHOM HAaMPSKEHUU TOKa, PABHOTO HOMWHANbHOMY YCIIOBHOMY TOKY
KOPOTKOrO 3aMblKaHUsi MpPU  COOTBETCTBYHOLIEM KOI(ULNEHTE  MOLLHOCTY;
OOHOBPEMEHHO BO BCe Momtoca UCMbITaTeNnbHOM Lienyu nodarT TOK, KPpUBYHO Toka

PErMcTpUpYIOT C MOMOLLLIO AaTymka Toka LY .
Kpome Toro, ana ucnbitaHun no 9.11.2.3, 9.11.2.4 n nepeuuncneHuam b) u c)

9.11.2.5 npu HeobXoANMOCTIN BBOAST AOMNOMHUTENbHbIE CONPOTUBMEHNA Z; W/vnu

Z5 Ans nonyyeHus Tpebyembix 3Ha4YeHU ucnblTatensHoro Toka (I, 4y W {1
COOTBETCTBEHHO).

f) CocTtosinue Y3l nepen ucnoiTaHnem

Y30 pormkHbl 6bITb UCMNbITaHbI HA OTKPLITOM BO3AyXe Mo nepedncreHuio f) 1),
3a UCKINOYEHNEM Tex CryvaeB, KOra OHM pa3paboTaHbl AN9 NPUMEHEHNS TOMbKO B
oboroyke, yKasaHHOM W3roToBUTENEM, WUNW MpeaHasHadeHbl AN9 NPUMEHEHUS
TONbKO B WHAMBMAYanbHbIX 0DOMOYKax; B TaKWUX Crydasx OHW AOMMKHbI ObiTb
ucnblTaHbl no nepeuyncriennto f) 2) nmbo ¢ cornacua  M3rotoBuTENd MO
nepeumcnenuto f) 1).

MpumeyaHue - hauBuayanbHas oboroyka - 3To obornoyka, npegHa3HayeHHas
ANS pa3meLleHns TONbKO 04HOro YCTPOUCTBA.

OnepupoBanue Y3l O0/mMKHO, Kak MOXHO TOYHEE, MMUTUPOBAaTbL HOpMaribHoe
ynpasrneHue.



1) NcnbiTaHne Ha OTKpbITOM BO3AyXxe

Ucnbityemoe Y3[I1 ycTaHaBnMBalOT TaK, Kak MokasaHo Ha pucyHke C.1
(npunoxeHwue C).

MonuaTtnneHoBbIN NMUCT U 6apbep U3 U3ONSALMOHHOIO MaTepuana, ykasaHHble B
npunoxeHun C, ycTaHaBnMBalOT, Kak rMokasaHo Ha pucyHke C.1, Tonbko Ans
onepauun otknoveHus (O).

Cetka(n), ykasaHHas(ble) B npurnoxeHun C, gormkHa(bl) ObiTb ycTaHOBNEHa(bl)
Tak, YTOObl OCHOBHAs Macca BbIAENSAIOLWMXCH MOHM3NPOBAHHbIX ra3oB nNpoxoanna
yepes Hux. CeTka(n) gomkHa(bl) ObITb pacnonoxeHa(bl) B CaMbix HEGNAronpUATHbIX
MOMNOXEHMUSX.

MpymevaHue - Ecnm pacnonoxeHne oTBEPCTUM ANA BbIXIONa rasoB He SICHO
WM OTBEPCTUS  OTCYTCTBYIOT, M3roToBUTEMNL  AOMKEH  NpeacTaBwUTb
COOTBETCTBYHOLLYIO MHCOPMaLUIO.

Llenu ceTok (cMm. pucyHok C.3) OormkHbI B6bITb coeaAuHeHbl ¢ Todkamu B n C, kak
yKa3aHo B CxeMax UChMblTaTenbHbIX Lenen Ha pucyHkax 19 u 20.

Pesuctop R' gormkeH mmeTb conpotmereHne 1,5 OmM. MegHasa nposorioka F'
(cm. pucyHok C.3) pgormkHa umeTb gnvHy 50 mm 1 gnametp 0,12 mm ana Y3AI,
nMerLmx HoMnHansHoe HanpshxxeHue 230 B.

MpymeyvaHue - [JaHHble ANs Opyryx HanpsXeHWUn - B CTagum pacCMOTPEHMS.

Ana ncnbitateneHbix TokoB A0 1500 A BKMOYUTENBHO PacCTOsHWE @ OOIMKHO
ObITb 35 MM.

[ns Gonee BbICOKMX 3HAYeHU TOKOB KOPOTKOMO 3aMblKaHusl BMnoTb A0 [,
paccTosiHue a MoxeT ObiTb yBenMyeHo wu/wnm MoryT OblTb  YCTaHOBMEHbI
AONOMNHUTENbHbIE Gapbepbl MMM M30MAUMOHHbIE CpeAcTBa, Kak OyaeT ykasaHo
N3roToBUTENEM, 1 B 3TOM Crlydae pacCTOosiHME a AOMMKHO BblOupaTbesa 3 psaa 40,
45, 50, 55 MM MO COrMacoBaHWIO C N3rOTOBUTENEM.

2) NcnbiTaHne B o6onovkax

CeTky 1 6apbep 13 M3onaLMOHHOIO MaTepuana no pucyHky C.1 ucknovator.

McnbiTaHne [JormkHO BbINONHATECA ¢ Y3, nomeweHHbIM B 060SI0uKY,
nverwwyto  Hanbonee  HeGNAronpuATHYO  KOHGMIypauuio, npu  cambiX
HebnaronpuUsTHbIX YCIOBUSIX.

Bce arto o3Hauaer, uto ecrm pgpyrvme Y3AM (v gpyrve  ycTponcTsa)
HOPMarbHO YCTaHaBMMBAKOT B HaMpaBfieHUsIX, B KOTOPbIX [AOSPKHbI ObITb
YCTaHOBSEHbI CETKWU, TO OHU OOIKHbI BbITh yCTaHoBMeHbl Tam. Y3 (nmm gpyrue
YCTPONCTBA) OOMKHbI ObiTb 3anMTaHbl Kak Npu HOpManbHOW 3JKcnnyatauum, HO
yepes F'n R'cornacHo f 1) n coeanHeHbl, Kak nokasaHo Ha pucyHkax 19 n 20.

B COOTBETCTBMM C WHCTPYKUMAMW W3rOTOBUTENS MOryT notpeboBaTbca
Gapbepbl UMK ApyrMe 3almTHbIE CPeAcTBa UM COOTBETCTBYHOLUME 3a30pbl Ans
NpeaoTBPaLLEHNsT MOHM3aL MM ra30B M3-3a MOBPEXOEHUS YCTAHOBKM.

MonMaTUNEHOBbIN NUCT, OMUCaHHbIN B NpunoxeHun C, pasMewarT, Kak
nokasaHo Ha pucyHke C.1, Ha paccTosiHuM 10 MM OT OpraHoB YNpaBfEHUsI TONbKO
Ansa onepauun oTknoyeHuns "O".



g) MNMocnepoBaTenbHOCTL onepawmn

Mpouenypa ncnblTaHUM COCTOUT B BbIMOSTHEHMW LMKIIOB Onepauui.

[Ana o603Ha4YeHns LMKIOB onepaumin NCNonb3yoT CrieayoLme CMMBOSbI:

"O" - aBTOMatM4eckoe OTKIIOYEHME, KOPOTKOE 3aMblKaHWe yCTaHaBnMBatloT C
nomowpto  Bbikoyatensa 7, Y3l n 3agaHHoOe 3awmTHOW YCTPOMCTBO, €Cin
NMeeTCs, - B COCTOSIHUM BKITKOYEHUS;

"CO" - onepauus BknoveHna Y3I, npyu atom Boiktovatens T n Y3K3, ecrm
MMEEeTCH, - B COCTOSIHAM BKIMIOYEHWs,, C MOCMNeaylwyM aBTOMaTUYECKMM
oTkntoyeHrem (B cnyyae Y 3K3 no 9.11.2.5) unm oTknNioyeHnem Bpy4dHy!o;

"t - MHTepBan BPEMEHM Mexay ABYMsI NOocneaoBaTenbHbIMU onepaumsamMm npm
KOPOTKOM 3aMblKaHuUK1, KOTOPbIN AOMMKEH COCTaBnsATb 3 MUH unm BbiTb Gonee
ANMTENbHbIM ~ HACTOMbKO, CKOMbKO  MOXeT  notpeboBaTbCs  TEMIOBOMY
pacuenuTento, YTobbl NO3BONMUTL NOBTOPHOE BKIoYeHne Y 3K3, ecnm numeetcs.

h) Noeegenune Y3l B xoae ncnbiTaHnn

Bo Bpems wucnbitaHmn Y3[I1 He [orkeH npencTtaBnsTb OMacHOCTM And
ucnblTaTens.

Kpome Toro, He AOmKHO BbITb YCTONYMBOW YW, NEPEKPLITUA MEXOyY nontocamm
UM Mexagy nosiocamm U OTKPbITbIMU TOKOMPOBOAALLMMWN YacTAMW, HEe OOSDKEH
pacnnaBnaTbCA NpeaoxpanHnTens F.

i) Coctosnue Y3l nocne ncnoiTaHnn

Mocne kaxgoro W3 NPUMEHUMbIX UcnbiTaHu no 9.11.2.3, 9.11.24,
nepeuncnennsam a)-c) 9.11.25 VY3OIN He [oOmKkHbl WUMETb MOBPEXOEHWN,
NPensaTCTBYIOLLMX UX AanbHenWwen akcnnyaTauum, 1 OrmkHbl 6biTb cnocoOHbLI 6e3
obcrnyxmBaHus Bblaep¥u1BaTh criegyrolme UCrbITaHUsA:

- Ha TOK YTEYKUN Ha Pa3oMKHYTbIX KOHTaKTax corfiacHo 9.7.7.3;

- Ha 9NeKTPUYECKYD NPOYHOCTb MU30MNALUW, NPOBEAEHHbIE B COOTBETCTBUM C
9.7.3 4epe3 2-24 4 nocne UCMNblITaHUS Ha KOPOTKOE 3aMblKaHuve npuv ABOWMHOM
HOMWHAaNbHOM HarnpskeHUn B TevyeHne 1 MUH 1 6e3 npeaBapuUTENbHOW BIIaXHOW
o6paboTky;

- Ha BKMKOYEHME W OTKMYEHWEe HOMUHANbLHOrO TOKa MNpUM HOMWHAarbHOM
HanpsHKEHUN.

B xoge aTux mucnbiTaHUn criegyeT NpOBEpUTb, UYTO YCTPOWCTBO MHAOMKALUK
nocrie WUCNbITAHUSA COrfacHO YCMOBWUSIM, yKa3aHHbIM B nepeuyucrieHun a) 9.7.3,
yKa3blBaeT Ha pPa3OMKHYTOE TMOSIOKEHNEe KOHTAKTOB, a Mnpu MUCMbITaHUM NO
nepeydncrnennto b) 9.7.3 - Ha 3aMKHYTOE MOSoXeHNeE.

Kpome TOro, nocne ucnbelitaHni no 9.9.2.4 Y3l fomkHbl pacuennaTbcsa npu
NPOMyCKaHWM UCMbITaTeNbHOro Toka, paBHoro 1,25 HaumeHbLlero Toka no Tabnuvue
1 1 2 6e3 n3mepeHnss BpeMeHU OTKITIOYEHUS.

MonMaTuneHoBbIN NUCT He [OOIKEeH WMEeTb OTBEepCTUR, BUOAUMbBIX Mpu
HOpMasibHOM UIMN CKOPPEKTUPOBAHHOM 3peHun 6e3 JOMNONHUTENBHOO YBENMNYEHNS.

j) AHanus 3anucen

1) OnpegeneHne NpuUKNagbiBAaEMOro HanpsiXeHUs U BOCCTaHaBMNMBAIOLLErOCH
HanpsKeHNS NPOMbILLIEHHOW YacTOTbl

MpuknagbiBaemMoe HanpshkeHMe U BOCCTAHaBIMMBAKLIEECS  HanpshkeHune
MPOMBILLIIEHHON YaCcTOTbl ONPEAEnstoT NO 3anMcKu, COOTBETCTBYIOLLEN UCMbITaHWUIO
Ha Bpems OTkMoYeHna ucnbityemoro Y3MAM. [MpuknagbiBaeMoe HanpsikeHue
OLeHMBAIOT, KaK NoKasaHO Ha pUCYHKe 22.

HanpspkeHne Ha cTopoHe nutanua Y3 gormkHO M3MepATbCS Ha NPOTSXEHUN
NnepBoOro nepvoga nocre raweHnsa Ayrm Ha BCeX Mosiocax M nocne npekpaweHus
BbICOKOYaCTOTHbIX SABJIEHU.



2) OnpegernexHne oXMaaemMoro Toka KOPOTKOro 3amMblKaHUs
MeprognyecKkyld COCTaBMSAOLLYID OXMOAEeMOro ToKa MPUPaBHMBAKT K
AEVCTBYIOLLEMY 3HAYEHUIO MEePUOAMYMECKON COCTaBMAOWEN ToKa KanmbpoBKu

(3Ha4eHwue, cooTBeTCTBYIOLWEE 4 Ha pUCYHKe 22).
lOe npvMeHMMO, oXuaaemMbli TOK KOPOTKOTO 3aMblKaHUs OMpeaensloT Kak
cpefHee 3HaYeHve oxuaaeMblX TOKOB BO BCeX (hasax.

9.11.2.3 lNpoBepka HOMMHANbLHON BKMHOYAKOLWEN M OTKMOYaoLWen cnocobHoCTH

fm
[aHHoe vchblTaHWe npegnonaraeT NpoBepky crnocobHocTn Y3 BkouaTh,

npoeogutb B Te4YeHue YKa3aHHOro BpeMEeHWM W OTKKo4YaTb TOKU KOPOTKOro
3aMblKaHUA.

a) Ycnosus ncnblTaHuin
Y3AI ucnbiTbiBalOT B COOTBETCTBUMM C OBLMMM YCHOBUSIMUA  UCMbITAHUN,
cornacHo 9.11.2.2 6e3 BBeAeHUS B LieNb 3aLWTHOIO YCTPONCTBA.

MNMepemblykn ] C He3HaYUTEmNMbHBLIM COMPOTMBIIEHNEM 3ameHsitoT Ha Y3[AI n
COEAWHEHMS1 C COMPOTMBIIEHMEM, NPUONM3UTENBHO pPaBHbIM COMPOTUBIIEHUIO
3a[1aHHOrO 3aLUMTHOrO YCTPOMUCTBA.

BcnomoratenbHbIN BbiKNoYaTerb «x OTKIOYEH.

b) Mpoueaypa ncnbiTaHns

BbinonHsa0T crnegyrollyo nocnegosatensHocTb onepauui: CO-t-CO-t-CO, npwm
aTom onepaumnio CO BbINOMHSAKT OpraHoM YNpaBIieHUs, 3aMbIKaLLMM MEXaHU3M U
pasMblKaloLyM ero cnycts npubnmamtensHo 0,05 ¢ Ans rapaHTuM NPOXOXOeHUs
Toka yepes Y3MI1.

9.11.2.4 MNpoBepka HOMUHANBHON BKIOYAKOLEN 1 OTKIOYaKoLLEen cnocobHoCcTH B

ofAHom nontoce ( £;,1 ) v npurogHocTn Y 3N Ana npumeHeHus B cuctemax IT.

[aHHbIM ncnbiTaHneM nposepstoT cnocobHocTb Y3 BkroyaTh, NponyckaTb
B TeYeHune 3a[aHHOro BpeMeHU 1 OTKMKYaTb TOKM KOPOTKOro 3aMblKaHuUs B O4HOM
nontoce, a Takxke npurogHocTs Y3 ans cuctem IT.

a) Ycnosus ncnbiTaHuin

Y30l ucnbiTbiBalOT B COOTBETCTBUM C OOLLMMW  YCIIOBUSIMU  UCMbITaHWUNA,
cormacHo 9.11.2.2 6e3 BBegeHWs B LUeMb 3aWMTHOTO YCTPOMCTBA, HO C
COEANHEHMAMM, MO3BONSAOLLMMWN TOKY KOPOTKOrO 3aMblKaHUsi NMpOTekaTb B OAHOM
nosntoce.

[N AaHHOro UCMbITaHUA COMPOTUBIIEHNE £) HE UCMOSb3YIOT, Lienb OCTaBnsAlT
Pa3OMKHYTOMN.

Myt TOKa, He npoBOAsALME TOK KOPOTKOrO 3aMblkaHWsl, COEAVHSAT C
HanpspkeHWeM NUTaHUS Ha BBOOHbIX BbIBOAAX.

Mepemblykn & C He3HaYUTENbHBLIM COMPOTMBIEHNEM 3ameHsiioT Ha Y3l n
COEAUHEHMSI C COMPOTMBIIEHMEM, NPUBIN3UTENBHO pPaBHbIM COMPOTUBIIEHUIO
3a4aHHOro 3aLLWTHOMO YCTPONCTBA.

BcnomorarenbHbiv BbikoYaTernb &5 BKIHOYEH.
McnbiTaHMe npoBOASAT B KaKOOM MOMce MO ovepean, WCKMYas Mosntoc,
KOMMYTUPYIOLLMIA HenTparnb, eCniv UMeeTCA.



b) MNpoueaypa ncnoiTaHns

BbinonHsaoT cnegyrollyo nocnegosatenibHocTb onepauui: CO-t-CO-t-CO, npwm
9TOM Onepauuio OTKIMIOYEHWUSI BbINOSHAOT OPraHOM YMNpaBfieHUsi, 3aMblKatoLLMM
MEXaHM3M U pasMblKaloWwmm ero cnycts npubnuautensHo 0,05 ¢ anga rapaHTum
npoxoXaeHus Toka vYepes Y3[I1.

B kauecTBe anbTepHaTMBLI BbINOSHEHNIO ONepaLum OTKIIOYEHMSI C NMOMOLLBIO
opraHa  ynpaBfeHUs  WU3rOTOBUTEMNb  MOXET  NPeanoXuTb  cneyuansHo
NOAroTOBIEHHbIE 00pa3Lbl, OTKMOYAEMbIE C NMOMOLLBI BHELLHENO 3M1eKTPUYECKOro
YyCTPOMCTBA, UMUTUPYIOLLErO aBTOMATUYECKOE OTKIIOYEHME B YCIIOBUSIX AYrOBOro
npobos.

c) Ona nposepku npurogHoctn Y3[OIM ana cuctem [T gaHHoe wcnbiTaHue
NOBTOPSIIOT Ha HOBbIX OBpasuax:
- npu HanpsbkeHun, paBHOM 105% 3Ha4YeHWss HOMMHanbHOro MexdasHoro

HanpsbkeHVs, AN dasHbIX MOMOCOB U NpU HanpshkeHun, pasHom 105% Lf; aons
nontoca, MmapkmpoBaHHoro N, ecrnv nmeetcs, u

- no 5.3.5 ¢ Tokom 500 Awnrnm 10 {,, , BbIBUpaAIOT, 4TO BombLLe.

Kaxgbl Nonoc nogsepraroT oTAeNbHOMY UCTbITaHWUIO B LIEeNy No pUcyHky 20.
MocnepoBatenbHocTb onepauuii: CO-t-CO.

Y3l ¢ HeKoMMYTUPYyEeMOW HEUTParibio 3TOMY UCTLITAHUIO HE NOABEPratoT.

9.11.2.5 TllpoBepka koopauvHaumm wmexay Y3AIN v 3agaHHbIM - 3alWMTHBLIM
YCTPOMCTBOM

McnbiTaHusa npoBogsaT no pucyHky 19.

Llenb mncnbiTanns - npoeepka cnocobHocTn Y3MI, 3awmieHHoro 3agaHHbIM
3aWMTHLIM  YCTPOWCTBOM, BblaepxuBaTb ©0e3 MNOoBpexXOeHNs TOKM KOPOTKOro
3aMblkaHUsa 0O €ro HOMMWHANbHOrO YCFIOBHOrO TOKa KOPOTKOrO 3amblKaHust (CM.
5.3.6).

ToK KOPOTKOro 3amMblkaHus npepbiBaeTcsa nocpeacteom odbveanHeHnsa Y3 ¢
3afaHHbIM 3aLMTHBIM YCTPOMCTBOM.

B xoge ucnbiTaHnsa MoxeT npou3onTtn cpabaTbiBaHue kak Y3l n 3agaHHoOro
3aWMTHOTO YCTPOMCTBA, TaK M OOHOro 3awmTHOro ycTpowctBa. OaHako, ecrnm
cpaboTtaeT Tonbko Y31, ncnbiTaHne Takxke CYMTalOT YCNELUHbIM.

3awmTHOEe YCTPOMCTBO 3aMEHSAT WM B3BOAAT, MO MPUMEHEHW0, nocre
Ka)aoro onepupoBaHus.

Mo obuwmm ycrnosuam 9.11.2.2 (cMm. Takxke Tabnuuy 17) npoBOAAT criegyouwme
NCMbITaHUS:

- UcnbiTaHne no nepeyvcriennto a) 9.11.2.5 onsa npoBepkn TOro, YTO MNpu

HOMVHarNbHOM YCIOBHOM TOKE KOPOTKOrO 3aMblkaHusi {,. 3adaHHoe 3allMTHOe
yCTPONCTBO 3awmiiaeT Y3ArT;

- MCMbiTaHMe no nepeuncrnieHnto b) 9.11.2.5 ona nposepku TOro, 4YTO nNpu
3HA4YEeHMM TOKa KOPOTKOro 3aMblkaHus, COOTBETCTBYHLUEM €ro HOMMHAIbHON

BKIOYaKOLWen 1 OTKMoYalowen  cnocobHocTu £, 3adaHHoe YCTPOMCTBO
cpabatbiBaeT 1 3awmwaet Y3IIT;

- UcnblTaHue no nepeyncrennio ¢) 9.11.2.5 ons npoBepkn TOro, YTO B Criydae
KOPOTKOro 3aMblkaHua Mexay ¢ason u 3emren ¢ TokaMy OO HOMUHASbHOro

YCMNOBHOIO TOKa KOPOTKOrO 3amblkaHus B ogHon duase [,y Y3AM cnocobHo
BblepXaTb COOTBETCTBYHOLLYIO Harpy3Ky.

a) [MpoBepka koopavHAUMM MPU HOMWHANIbLHOM YCJIOBHOM TOKE KOPOTKOro

3amblkaHus 1y,



1) YcnoBus ncnblTaHUs

Mepemblykn & C He3HaYUTENMbHBLIM COMPOTMBIEHNEM 3ameHsiioT Ha Y3l n
3alaHHOe 3alLMTHOE YCTPOUCTBO.

BcnomoratenbHbIv BbiKMoYaTerb 5 OTKITHOYEH.

2) MNpouenypa ncnblTaHns

BbinonHaT crieaytoLlyto nocnegosatenibHocThb onepauun: CO-t-CO.

b) MNMpoBepka koopaMHALMK NPU HOMWHANBHOM BKIOYAOLWEN W OTKIIHOYaoLEN
CNocobHOCTH {y,

Mepemblykn ] C He3HaYUTEmNbHBLIM COMPOTMBIIEHNEM 3ameHsiioT Ha Y3l n
3ajaHHoe 3aWmMTHOE YCTPONCTBO.

BcnomoraTenbHbIn BbiKMoYaTeNb Sl OTKJIHOHEH.

2) MNpouenypa ncnblTaHUs
BbinonHsaoT crieayrowlyto nocnegosatesnisHocTb onepauun: CO-t-CO-t-CO.

C) HDOBepKa KoopauHauum npn HOMWUHArIbHOM YCJIIOBHOM TOKEe KOPOTKOro

3aMblkaH1sl B OQHOM nortoce fy.q

1) Ycnosus ucnbiTaHum

Y30l uchbiTbiBalOT B COOTBETCTBUM C OBLLMMW YCIIOBUSAMWU  UCTbITaHWUNA,
cormacHo 9.11.2.2, HO C COeAWHEHUAMW, MNO3BOMAKOLLMMM TOKY KOPOTKOro
3aMblKaHUA NpoTekaTb B 04HOM Morioce.

McnbiTaHMe npoBoAAT TOMbKO HA OAHOM MOMKOCE, KOTOPbIN HE OOIMKEH ObITb
MomMocoM, KOMMYyTUpyloLmMM HenTpane Y3Al1, B crnyyae MHOrONOMCHOIO
YCTPONCTBA UCMbITaHMEe NOBTOPAIOT A9 KaX4oro nosoca.

Myt TOKa, KOTOpble He [OIPKHbI NPOoBOAUTL AudddepeHunanbHbIN  TOK
KOPOTKOrO 3aMblKaHWs, COEAUHSIIOT C HaNpsXeHWEM NUTaHUSA Ha BBOAHbIX BbiBOAAX.

Mepemblykn & C HE3HaYUTENMbHBLIM COMPOTMBIEHNEM 3ameHsiioT Ha Y3l n
Y3KS.

BcnomoraTenbHbl BblKtoYaTesb Sl BKIHOYEH.

2) MNpouenypa ncnblTaHns
BeinonHsoT cnegytowyto nocnegosatensHocTb onepauun: CO-t-CO-t-CO.

9.12 NpoBepkKa YCTOMYNBOCTU K MEXAHUYECKOMY TOJTUKY U
yAapy

9.12.1 MexaHM4YeCKUU TONYOK



9.12.1.1 UcnbiTaTenbHoe yCTPONCTBO

Y3AI nogeepraldoT MexaHUYECKMM TOSYKaM C UCMONb30BaHMEM YCTPOWUCTBA,
nokasaHHoro Ha pucyHke 23. K 6eToHHOMy 6roKy Kpendat AepeBAHHOE OCHOBaHWe
A, K HEMy Ha LapHUpe KpensaT AepeBsHHyo nnatdopmy B. Ha aton nnatdopme
yCTaHaBnMBaloT AepeBsiHHY0 nnTy C, KoTopasi MOXeT (MKCMPOBAaTbLCSA Ha PasHbIX
PacCTOAHMAX OT LWapHMpa W UMEeTb [Ba BepTUKarbHbIX MoroxeHns. KoHey,
nnatdopmbl B cHabxeH MeTannmMuecknm nnacTUHYaTbiM Yynopom D, KOTOpbIv
onMpaeTcs Ha crnvparnbHY0 NPYXuUHY ¢ Ko3addpumneHToM yrnpyroctin 25 H/mm.

Y3l HagexHOo 3akpennaoT Ha nnuTe C Tak, YTO pacCTOSAHME FOPU3OHTaNbHOM
ocun obpasuya ot nnatdopmbl B cocTtaensier 180 mm, nnuty C, B CBOKO o4yepeab,
KpensaT TaK, YTO pacCTOsIHUE OT MOHTa)HOW MOBEPXHOCTU A0 LapHUpa cocTasnseT
200 MM, KaK nokasaHo Ha pucyHke 23.

Ha nosepxHocTM nmuTbl C, NPOTMBOMOSIOXHON MOHTaXHOW MOBEPXHOCTU ANS
Y3l KpenaT AoONOMHUTENBHYHO Maccy Takum obpa3oM, 4To Ha ynope D cosgatoT
cTatudeckoe ycunme, paBHoe 25 H, gna Toro, 4tobbl obecneunTtb NpakTU4eCcKn
MOCTOSIHHbI MOMEHT MHEPL MU LIESNION CUCTEMBI.

9.12.1.2 MNpouenypa ucnbiTaHNs

Mpwn Y3AI1, Haxogsawemcs B 3aMKHYTOM MOSOXEHUWN, HO He NOOKIYEHHOM K
KakoMy-nmbo UCTOYHMKY ToKa, nratdopmy B 50 pa3 nogHumatoT 3a cBOOOAHbIV
KOHeL W oTnyckawT C BbicOTbl 40 MM C TakMMn UHTEpBanamum Mexay
nocnegoBaTenbHbIMM NageHus MK, 4Tobbl obpasel, Men BO3MOXHOCTb MPUATU B
COCTOSIHME MOKOSA.

3arem Y3[I1 kpenaT Ha NpOTMBOMNONOXHON noBepxHocTh nimtbl C 1 B cHoBa
50 pa3 cbpacbiBatoT.

Mocne atoro ucnbitTaHmsa nnty C noBopa4vmsatoT Ha 90° BOKpyr BEpTUKarbHON
oCU M npn HeobxooMMOCTM NepeMewarnT Tak, 4YTOObl BepTUKanbHas OCb
cCUMMETpPUM Haxogmnack Ha paccTosHum 200 MM OT LLapHUpa.

3arem B nossonsatoT ynactb 50 pa3 ¢ Y3[[1, 3akpenneHHOM Ha O4HOM CTOPOHE
C, n 50 pas c Y3[I1, ycTaHOBNEHHOM C MPOTUBOMONOXHOW CTOPOHbI NINTbI.

Mepen kaxabiM wu3MeHeHveMm nonoxeHus Y3 BpydyHylo 3amblkalT W
pa3MblKatoT.

B xoge ucnbitaHun Y3l He AOMKHO pa3MbikaTbCsl.

9.12.2 MexaHu4eckumn yaap

9.12.2.1 O6Lwme nonoxeHuns

MpoBepky OTKpbITLIX YacTen Y3l ycTaHOBMEHHOro Kak Ans HOpMaribHOW
akcnnyatauum (CM. npumedaHve K 8.3), KoTopble MOryT noaBepraTbCs
MeXaHU4YeCKUM ygapam npu HopmarsibHOM 3Kcnnyataumu, npoBogaTt no 9.12.2.2 ons
Y3l Bcex TunoB n gononHutensHo no 9.12.2.3 - ana Y3[I1, npegHaszHa4YeHHbIX
ANs1 MOHTaXa Ha pevike.

Mpumevanve - Y3, npegHasHayeHHble AN MNPUMEHEHUS TOMbKO B
MONMHOCTbBIO 3aKPbITbIX 060MI0YKax, He noanexaT 4aHHOMY UCTbITaHWUIO.



9.12.2.2 O6pa3subl NPoBEPSIOT yaapamMu ¢ NOMOLLLIO YAAPHOIro UCMbITaTeNbHOro
YCTPOWCTBA, NOKa3aHHOIO Ha pUCYHKax 24-26.

[onoBKy yOapHOro arieMeHTa BbIMOSMHAKT  nonycdepuyeckon dqopmbl €
paguycom 10 mMm m3 nonvammga, umetrowero tTeBepgocte no Pokeenny 100 HR.
YaapHbin anemMeHT nmeet Maccy (150+1) r 1 xeCTKO 3aKkpensieH Ha HKHEM KOHLE
cTarnbHOM Tpybbl HapyxHbIM AuametTpom 9 MM M TonuwmHoW cTeHkn 0,5 mm,
LLAPHMPHO MOABELLEHHON BEPXHMM KOHLIOM Takum obpa3som, 4Tobbl OHa Morna
KayaTbCs TOMbKO B BEPTUKASIbHOW NSIOCKOCTMW.

Ocb wapHupa Haxogutcs Ha BbicoTe (1000+1) MM Hag oOCbl  ygapHOro
aremMeHTa.

[ns onpegeneHna TBepaoCTU MonmMammaa rofioBKM yOapHOro anemMeHTa no
LWKkane PokBasnna ncnonb3yoT criegyowme yCrioBus:

- AmameTp wapvika - (12,7+0,0025) mm;

- HavanbHas Harpyska - (100£2) H;

- gononHuTenbHas Harpyska - (500+2,5) H.

MpumeyaHve - [ononHUTEmNbHYK MHAGOPMaLKIo, Kacatollyrcs onpeneneHus
TBEpAoCTM nnactmacc no Poksanny, cMm. B ASTM D 785-08.

KOHCTpyKUMsa ucnbiTaTenbHOro yCTPOMCTBA TakoBa, YTO AN YAEPKaHUsS TPyObl
B TOPU3OHTaNbHOM MOMOXEHUM K JULEBON MOBEPXHOCTU YAAPHOIO 3reMeHTa
HeobxoaMMo NpunoXxmTb ycunue ot 1,9 go 2 H.

Y3AIT noBEPXHOCTHOrO MOHTaXa YCTaHaBMBAKOT Ha ()AHEPHOM JUCTe
pasmepamu 175x 175 MM 1 TONWMHOM 8 MM, 3aKpensieHHOM CBOMMMU BEPXHEN Y
HWXKHEN KPOMKaMM B XECTKUX KPOHLUTEMHAX, SBMSOWMXCA YaCTbH MOHTaXHOW
Onopbl, Kak NokasaHo Ha PUCYHKe 26.

MoHTaxHasi onopa gorkHa mmeTb maccy (10+1) kr n ObITb ycTaHoBReHa B
XECTKOM pame Npv NOMOLLM LLIAPHUPOB. Pamy KpensaT K MacCUBHOM CTEHE.

Y3AIT yTOnneHHOro MOHTaXa MOHTUPYOT B MCMbITATENbHOM YCTPOWUCTBE,
KOTOpOE 3aKpennsatoT Ha MOHTaXXHOMW OMNope, Kak NoKa3aHo Ha pucyHke 27.

Y3AI, MOHTMpyemble Ha naHenun, YcTaHaBMMBAKOT B  UCMNbITATENlbHOM
YCTPONCTBE, KaK MOKa3aHO Ha PUCYHKe 28, KOTOpoe 3aKpennstT Ha MOHTaKHOW
onope.

Y3AI BTbIYHOMO TWNa YCTaHaBMMBAOT Ha WX COBCTBEHHbIX OCHOBAHMSX,
KOTOpble 3akpennstoT Ha baHEPHOM fUCTE WM B UCMbITaTENbHbIX YCTPOMUCTBAX,
Kak nokasaHo Ha pucyHke 27 nnm 28, 4To NpUMeHUMO.

Y30, npegHasHa4yeHHble [N MOHTaxa Ha penke, MOHTUPYOT Ha
COOTBETCTBYHOLLEN PENKe, KOTOPYHO XXECTKO NPUKPENSIAIOT K MOHTaXXHOW Ornope.

KOHCTpYKUMSA UcnblTaTeNbHOro yCTpoUCTBa Takosa, YTo:

- obpasel, MOXeT ObiTb NepemMeLLeH ropU3oHTaNbHO M NOBEPHYT BOKPYr OCH,
nepneHauKyrnAapHON NoBepxXHOCTU haHEPHOrO NNCTA;

- (haHepHbIN MMCT MOXET ObITb MOBEPHYT BOKPYr BEPTMKASIbHOW OCW.

Y30 ¢ KpblwKamW, €cnm WMEKTCH, MOHTUPYIOT Kak Ans  HOpMaribHOW
aKkcnnyatauum Ha ¢aHEepHOM NUCTE WM B COOTBETCTBYIOLIEM MCMbITATENbHOM
YCTPOMCTBE, YTO MPUMEHMMO, TaK 4YTOOblI TOYKa ygapa nexarna B BepTUKarbHOW
MIIOCKOCTW, NPOXOASLLEN Yepe3 OCb MasTHUKA.

KabenbHble BBOAbI, KOTOpble He CHabxeHbl npobuBaembiMn Luadparmamu,
OCTaBNAKT OTKPbITbIMA. ECrnn oHM cHabxeHbl Auadpparmamu, TO OBe M3 HUX
npodueatoT.

Mepen HaHeceHneM yaapoB BWHTbI AN KPENSIEHMS OCHOBAHWN, KpbILLEK U T.4.
3aTArMBalOT MOMEHTOM, paBHbIM 2/3 OT yKaszaHHoro B Tabrvue 12.

YaapHbin anemeHT cbpacbiBaloT ¢ BbiCOTbl 10 CM Ha NOBEPXHOCTU, KOTOpbIE
AocTynHbl, korga Y 3 cMOHTUPOBaHO Kak AN HopMarbHOW 3KCnyaTaumu.

BblcOTy nageHuss onpemensitoT Kak BepTUKanbHOE pacCTOsHUME  Mexay
NONOXXEHUAMUN KOHTPOMbHOM TOYKM B MOMEHT OTMYCKaHUA MasTHUKA U B MOMEHT
yAapa.

KOHTPOMbHYHO TOYKY OTMEYalT Ha MOBEPXHOCTU YAAPHOro 3fieMeHTa B MecTe
nepecevyeHns C Her NIMHWUK, NPOXOASALLEN Yepe3 TOYKY NepeceyeHns ocen cTanbHon



TpyObl MaATHMKA W yOapHOro afieMeHTa W NepneHauKYNAapHOM  MIIOCKOCTW,
npoxoasiLen Yepes 9Tn OCW.

MpumeyaHne - TeopeTUHecKW, KOHTPOMbHOM TOYKOM AO/mkeH ObiTb LEHTP
TSHKECTU yOaApPHOro 9fieMeHTa, HO MOCKOSIbKY €ro LEHTP TSKeCTU Tpy4AHO
onpenenuTb, KOHTPOSbHYI0 TOYKY BbIOMpatoT, Kak yKka3aHo BblLLe.

Kaxxgoe Y3l nogeepratot 10 yaapam, ABa U3 KOTOPbIX HAHOCAT Ha OpraHbl
ynpaserieHus, a ocTarbHble paBHOMEPHO pacnpenensoT no Tem Yactam obpasua,
KOTOpble NPEANONoXUTENBbHO HaMbornee NoABEPKEHbI yaapaMm.

Yoapbl He HaHocAT no npobuBaembiM AuadpparmMam UM - Kakum-nmbo
OTBEPCTUAM, 3aKPbITbIM NPO3paYHbIM MaTepuariom.

Kak npaBuno, oguvH ygap HaHOCAT no Kaxgon OokoBow cTeHke obpasua,
MOBEPHYTOr0 BOKPYr BEPTUKArbHOW OCK, HAaCKOSIbKO BO3MOXHO, HO He Boree, yemM
Ha 60°, n gBa ygapa - nNpubnManMTenbHO nocepeauHe Mexay TOYKOW yaapa no
GOKOBOW CTEHKE M TOYKaMU yaapoB MO OpraHam yrnpaBreHus.

OcTanbHble ygapbl HAHOCAT NOg06HBLIM 06pa3om nocne NnosopoTa obpasua Ha
90° BOKpYr ocu, NepneHauKynsapHou aHepHOMY FIUCTY.

Ecrv npegycmoTpeHbl kabenbHble BBOAbI Uy npobuBaemble gvadparmbl, TO
obpaseL ycTaHaBMBaKT Tak, 4TOObl 00e §MHWM HaHeceHuss yaoapoB
pacnonaranucb Mo BO3MOXHOCTU Ha PaBHbIX PACCTOSHUAX OT 3TUX OTBEPCTU.

N3 fOByx ygapoB MO oOpraHy ynpaBrfieHUst OAWH HAHOCAT, Korga opraH
yrnpaBfieHnsa Haxo4uUTCS B MNONOXeHUN "BKI.", @ BTOPOU - B NOSIOXEHUM "OTKN.".

Mocne ucnbiTaHua obpasubl HEe OOMKHbI UMETb MOBPEXOEHUM B npegernax
AENCTBUA HaCTOSLEro cTtaHaapTa, B OCODEHHOCTU KPbILWKKW, KOTopble, 6yayyu
CllOMaHbl, AenawT OOCTYNHbIMW YacTu MO HarpsiKeHWeM Wunn npenaTcTBYT
AanbHenwen akcnnyatauum Y 3Ol OpraHbl ynpaBneHus, o6LumMBka U neperopoaku
13 U3ONALMOHHOIO MaTepuarna He JOMMKHbI UMETb NOBPEXOEHUN.

Mpn HeobxoaMMOCTU NpPOBEPSAOT BO3MOXHOCTb yAaANEHUss WM 3aMeHbl
BHELLHMX YacTen, Taknx Kak 06004KKN NnK KpbILLKK, 6e3 noBpexaeHns 3Tux Yacten
NN nx o6 LLMBKN.

MpymevaHne - YXyglleHMemM BHELHero Buga, HeGonbwMMyM BMSTUHAMMK, He
YMEHbLLAIOLWMMU PaCCTOSAHUIA YTEYKN UMM BO3AYLUHbIX 3a30POB 40 3HaYEHUN, Hke
yKka3aHHbIX B 8.2.3, U MEenKMMu CKOMlamMW, He CHWXalWMn 3awmtbl  OT
3IIeKTPUYECKOro yaapa, npeHebperatoT.

Ana Y3, paspaboTaHHbIX AN KpenneHns B paBHOM CTENEHW BUHTaMU N Ha
perike, UCnblTaHWs NPOBOAAT Ha ABYX komnnekTax Y 3AI1, oguH U3 KOTOpbIX KpenaTt
BUHTaMU, a OPYron - Ha penke.

9.12.2.3 Y3[I1, npegHasHavyeHHble A8 KPensieHNss Ha penke, MOHTUPYIOT Kak
AN HOpMarbHOM 3KChfyaTauuy Ha penike, XeCTKO 3aKpenfieHHOM Ha TBepaon
BEepTUKanbHOM CTeHe, HO 6e3 NoaKMoYeHHbIX Kabenewn, KpbIlWweK WUn 3alumTHbIX
NnacTuH.

K nepenHen nosepxHocTn Y3/l 6e3 pbIBKOB B TeyeHve 1 MVH npuknagbiBatoT
HanpaBrieHHOe CBepxy BHU3 BepTuKkanobHoe ycurime 50 H, 3atem HemenneHHO B
TeyeHne 1 MWH NpUKNaabIBalOT CHU3Y BBEPX BepTukanbHoe ycurve 50 H (cwm.
PUCYHOK 29).

Bo Bpemsa ucnbiTaHuns kpennenve Y3[Ol1 He pomkHO paccrnabnatbces; nocre
ucnoitanna Y3AM He [OMKHO WMETb MNOBpeXaeHur, NpenAaTCcTBYOWMX ero
AanbHenLen aKcnnyaTauum.

Hanee nposepstoT dyHKUMOHaNbHOCTL Y3/ NOBTOPHBIM MUCNbITAHWMEM MO
9.9.2.4 npn HanmeHbLLeEM TOKe No Tabnmue 1 unmn 2, 4To NPUMEHUMO.

9.13 UcnbiTaHMe HarpeBOCTOMKOCTHU



9.13.1 Obpasubl 6€3 CHLEMHbIX KPbILIEK, ECIIN OHN UMEIDTCS, BblaepxumBatoT 1 Y
B Kamepe Tenna npu TemnepaTtype (1001£2)°C; cbeMHble KpbILKW, €CIN OHU
NMEIOTCH, BbIOEPXKMBAOT B TeyeHne 1 4 B kamepe Tenna npu TemnepaType
(70£2)°C.

Bo Bpemsi ucnbiTaHun o6pasubl He OOMMKHbI MNpeTepneBaTb W3MEHEHWUN,
NPensaTCTBYIOWLMX UX OarnbHEWWwen 3KCcnnyatauuu; a 3anmMBOYHbIN KOMMNayHa, npuv
€ro HanuMyun, He [OIPKEH BbITEYb HACTOMbKO, YTOObLI OTKPbLIIUCH 4acTw,
HaxogALMeCs nog, HanpshkKeHeMm.

Mocne mncnbiTaHUa 1 oxnaxaeHus obpasLoB NpUONM3MTENbHO A0 KOMHATHOWN
TemnepaTtypbl He [AOSPKHbl OblTb  AOCTYMHbIMW  4acTu, Haxoaswmecs nog
HanpsiKeHWeM, KOTOpble HOpMasibHO He LOCTYMHbI, Korda o6pasLbl CMOHTUMPOBAHbI
Kak npyv HOpMarbHOW 3Kchnyatauuu, Oaxe ecrivm NPUMEHAT CTaH4apTHbIN
ncnblTaTenbHbIA Nanew, NpuknagbiBaembln ¢ ycunmem He 6onee 5 H.

Hanee nposepstoT dyHKUMOHaNbHOCTL Y3 MOBTOPHBIM UCNbITAHWMEM MO
9.9.2.4 npn HanmeHbLLeEM TOKe No Tabnmue 1 unn 2, 4To NPUMEHUMO.

Mocne ncnbiTaHMa MapKUPOBKAa OOIMKHA OCTaBaTbLCA YETKON.

Ob6ecuBeunBaHne, B3OYTUS UMM HE3HAYUTENbHbIE CMELLEHMS 3anvMBOYHOIO
KOMMayHa He MpUHMMAalOT BO BHWMaHWe, €CnM MNpu 3TOM HEe CHWKaeTCs
6e30MacHOCTb COrMacHO TpeboBaHMAM, YCTaHOBIEHHBIM HACTOSLLUMM CTaHOapTOM.

9.13.2 HapyxHble yacTtu Y3/, BbINOMHEHHbIE U3 N30MSALMOHHOIO MaTtepuana u
HeoDXxoauMble ONA yAEpXaHUs B HYXXHOM MOJSIOXKEHUM TOKOBEAYLMX YacTen unm
YyacTeun 3alMTHON Lenu, NogBepraoT UCNbITaHWIO AaBNeHeM Lwapuka npy noMoLm
YCTPONCTBA, MNPMBEOEHHOro Ha pucyHke 13, uckno4vada, rme 970 NPUMEHMMO,
N30NALMOHHbIE YacTu, HeobxoouMmble AONA yOEePXaHUs B HY>KHOM MONOXEHUN
BbIBOJOB 3aLUMTHbIX MPOBOAHMKOB B KOpOOKEe, KOTOpble OOSDKHbI UCMbITbIBATbCS
cornacHo 9.13.3.

Mognexallyo MCNbITaHWMIO YacTb YCTaHaBMMBAKT HA CTanbHOM OMope Tak,
yToObl MpegHasHayeHHass [Afs  WCMbITaHWUs MNOBEPXHOCTb Haxogunacb B
FOPU3OHTarIbHOM MOSIOXKEHMM, MU K 3TOM NOBEPXHOCTU C ycunmem 20 H npwxmmarot
CTanbHOW LWapvK AuaMeTpoM S5 MM.

McnbiTaHne npoBoaAT B kamepe Tenna npu temnepartype (125+2)°C.

Uepes 1 4 wapuk cHMMaroT ¢ obpasua, obpasel oxnaxaaroT B TedeHne 10 ¢ go
NpBNN3NTENBHO KOMHATHOW TeMNepaTypbl MyTEM MOrPYXEHUS B XONIOAHYIO BOAY.

M3mMepeHHbIN OTnevaTok Wwapuka He OOIPKeH NpeBbiaTh 2 MM B AnameTpe.

9.13.3 HapyxHble uyactm Y3l 13 KM30NSUMOHHBIX MaTepuarnoB, He
npegHasHavYeHHble ANs yaepXKaHUs B HY>XXHOM MOMOXeHUM TOKOBeOyLLMX YacTen unu
YacTen 3aWwMTHOM Lenu, Aaxe ecrim OHU HaxoOATCs B KOHTakTe C MOCcnegHuMM,
noABepratoT MCMbITaHWUIO AaBreHVeMm Lwaprka B cooTBeTcTBuMM € 9.13.2, HO npu
TemnepaTtype 6Gonee BbicokoW u3 Ayx: mbo (70+2)°C, nnbo (40+2)°C nnoc
HamborbLlee NpeBbllleHe TemnepaTypbl COOTBETCTBYHIOLLEN YacTW, onpeaerieHHoe
npw ncnbeltTaHum rno 9.8.

Mpumevanve - Ona uenen wucnbiTaHu no 9.13.2 n HacTodAwEeMy MYHKTY
ocHoBaHua Y3 nOBEpXHOCTHOIO MOHTa)a CHYUTAOT HAPY>KHbIMU YaCTSIMW.

Ncnbitannam no 9.13.2 u HacToswemy MyHKTY He MoABepraloT 4YacTu,
N3roTOBIIEHHbIE N3 KEpaMUYECKMX MaTepuaros.

Ecrm gBe vnn Gonee mM30MAUMOHHbIE YacTw, ynoMmsHyTble B 9.13.2 wunm B
HacTosILLEeM MYyHKTe, BbINOMHEHbI M3 OOHOMO W TOrO >Xe martepwarna, UCMbITaHWo
nogsepratoT TONMbKO OfHY M3 9TUX YacTen no 9.13.2 unm HacToALeMY MYHKTY, YTO
NPUMEHMMO.

9.14 AcnbiTaHMe YCTOMYUBOCTU K aHOMarIbHOMY HarpeBy U
OrHECTOMKOCTHU



McnbiTaHua packaneHHoW NpPOBOMIOKOW BbIMOMHAKT Ha cobpaHHom Y3l B
cootBeTcTBUM C IEC 60695-2-10:2000 npu crnegyowmx yCroBusix:

- ANa HapyxHbix YacTten Y3, BbINOMHEHHbIX U3 U3ONSLMOHHOIO MaTtepuana u
HeobxoOMMbIX AN yOepXaHWs B 3aJaHHOM MOSIOKEHUN TOKOBeOyLMX YacTen u
yacTewn 3aWMTHOM Lienu, ucnblTaHne NpoBogaT npu Temnepatype (960+15)°C;

- AnA BCeX APYMMX HapyXHbIX 4YacTeW, BbINOMHEHHbIX U3 W30MALMOHHOIO
mMaTepuana, ucnblTaHne nposoaAT npu temnepatype (650+10)°C.

Mpumeyanve - [Ona uenen [OaHHOrO wUcnbiTaHUss ocHoBanua Y 3[I1
MOBEPXHOCTHOIO MOHTaXa CYMTAOT HAPYKHbIMU YacTAMM.

Ecnn HapyxHble YacTu 13 U30nALUOHHOIO MaTepuarna, BXoasme B yKka3aHHble
rpynnbl, caenaHbl 3 OQHOr0 Martepuara, UCNbITaHWIo NoABEPraloT TOMbLKO OOHY U3
HMX NPV COOTBETCTBYIOLLEN TEMMEpPAType pacKkaneHHON NPOBOSIOKM.

NcnbiTaHuam He noaBeprawT 4acTW, W3rOTOBMEHHblE U3  KepamMU4YecKuX
mMaTepuanos.

McnbiTaHna packaneHHOW NpOBOSIOKOW NPOBOAAT ONS rapaHTUM TOro, 4TO
HarpeTas 3feKTpPUYECKUM TOKOM WUCMbITaTenbHas MPOBOMOKA B OnpeaeneHHbIX
YCIOBUSIX UCMbITAHNS HE BbI30BET BOCMNMAaMEHEHNST N30MALMOHHbIX YacTen, Unu aTu
yacTu, B Crydae BO3MOXHOro BoCMnriaMmeHeHusl, 6yayT ropeTb orpaHnYeHHOe Bpems
6e3 pacnpocTpaHeHuss MfamMeHu WM BblAENeHUs TopsAWMX YacTuy, unm
obpa3oBaHusa pacnnaBneHHbIX Kanerb, CTEKAILWMX C UCTIbITYEMON HYacTu.

NcnbiTaHne npoBogAaT Ha Tpex obpasuax.

Kaxgoe wcnbiTaHMe npoBOAAT Ha oOTAenbHOM obpasue ¢ pasHbiMu
MOMOXEHUSIMUN TOYEK NPUMNOXKEHNS pacKarneHHON NMPOBOJIOKU.

PackaneHHyt0 MpoBOSIOKY He NpUKNagblBalOT HENnocpeaCcTBEHHO B 0oOnacTb
BbIBOOOB, [YyroracuUTeNbHOW Kamepbl WM pacuennisiowero yCTpoucTBa, [ae
packaneHHasi NPOBOIIOKa HE CMOXET MPOUTU CKBO3b HAPYXHYH MOBEPXHOCTb, He
KOCHYBLUIMCb MO0 OTHOCUTENbHO OOSMbLUMX MeTarnmMyeckux Yacrten, nmbo
KepaMU4eCKnX 4acTen, KoTopble ObICTPO OXMagAaT pacKaneHHyl MPOBOSIOKY W,
KpOMe TOro, oOrpaHu4aT KONMMYEeCTBO  M3OMSALUMOHHONO  Martepuana Ans
COMPUKOCHOBEHUSI C pacKarneHHOW MpoBOSIOKON. B Takom cuTyaumm 3TU 4YacTu
obecnedyar MUHMManbHYKO »ECTKOCTb WCMbITaHUA W OrpaHuyaT [AocTyn K
NCNbITYEMOMY U30MSLMOHHOMY MaTepuany.

Mpy ncnbiTaHun obpasel AomkeH ObITb YCTAHOBMEH B camoe HebnaronpusiTHo
BO3MOXHOE MOSIOKEHNE MpU ero npegnonaraeMomM UCMNOfb30BaHUM (UCMbITYEMOW
MOBEPXHOCTbLIO B BEPTMKAIIbHOM MOSIOXEHUN).

Ecnn BHYTpeHHAS 4acTb U3 U30MALMOHHOIO MaTepuana HeraTUBHO BNUSIET Ha
pe3ynbTaT UCMNbITaHUs, pa3peLlaeTcs CHATb 3Ty YacTb C HOBOro obpasua. 3arem
MCnbITaHWE NOBTOPAIOT B 3TOM MeCTe Ha HOBOM obpasLie.

Mo cormacoBaHuio C  uU3rotoBuTeneM  JOMyckaeTcsa B KavecTBe
anbTepHaTMBHONO MeToda MOSIHOCTbI CHATb MCMbITYEMYHO YacTb W MUCMbITaTb ee
otaensHo (cm. IEC 60695-2-11:2000 (pa3pen 4).

O6pasey, cuuTalT BblAEPXKaBLUMM UCMbITAHWE pacKarieHHOW MPOBOSIOKON,
ecnu:

- NGO OTCYTCTBYIOT BUAMMOE NSiaMsi U ANUTENbHOE TREHWe,

- NMnBo nnams 1 TrneHve Ha obpasue caMOCTOSATENbHO racHyT B TedeHue 30 ¢
nocrne yganeHus packaneHHON NpOBOJIOKM.

He pgormkHO ObITh 3aropaHus nanMpocHon Bymarn unv nognanveaHus COCHOBOM
AOCKMW.

9.15 NpoBepka MexaHn3amMa cBo60AHOro pacuenneHus
9.15.1 O6wue ycnosus UcnbiTaHUs

Y30 MOHTMPYIOT 1 NOAKIIOYAOT KakK Npy HopMaribHoOW akcnnyatauumm no 9.1.1.
NcnbiTaHne npoBogaT B (pakTUYECKN Be3MHOYKTUBHOW Lienu, cxemMa KOTOpou
npvBegeHa Ha pucyHke 4.



9.15.2 Npoueanypa UcnbiTaHUA

Mpun 3amkHyToM Y3[I1 1 opraHe ynpaBneHus, yoepxmsBaeMoM BO BKJIHOYEHHOM
NOSOXEHUKN, NOBTOPSOT UcnbiTaHne No 9.9.2.4 npu HaMMeHbLLEM TOKe no Tabnuue
1 vmm 2.

Y30I gormkHo cpaboTarb.

3atemM 39TO uUCMbITaHWe MOBTOPSAIOT MPU MEASIEHHOM MepeMeLLEHMN opraHa
ynpasnexua Y3l B TedeHne npubnmamtensHo 1 ¢ B NOMOXeHWE, Npu KOTOPOM
Ha4YMHaeT npoTekaTb TOK. [OofPkHO NpouM3onTn pacuenneHve 6e3 aganbHenwero
ABWDKEHUSA OpraHa ynpaBrieHUS.

O6a wucnbiTaHMa NPOBOAAT MO TpU pasa, No KpavHerh Mepe, OOAMH pa3 Ha
Kaxabl Nonoc, NnpegHasHauveHHbIn Ans NoaknioyYeHna dassbl.

Mpumevanne - Ecrm Y3 umeetr Gonee ogHOro opraHa ynpasreHusi, TO
NpPOBEPKY MexaHn3ma cBoH6O4HOro pacLenneHnsi NPOBOAAT AS BCEX OPraHoB.

9.16 UcnbiTaHMe KOPPO3NECTOUKOCTHU

Moanexalwe UcnbITaHUIO YacTu MOSIHOCTbIO 06E3XUPUBAIOT NYTEM NOrPY>KEHNS
B XONMOAHbIA XMMWYECKUA peareHT Tuna MeTunxrnopodopma WM OYULLEHHbIN
6eH3uH Ha 10 muH. 3aTem 3Tn YacTtu norpyxatoT Ha 10 MuH B 10%-HbIi BOOHbIN
pacTBOP XJIOPUCTOr0 aMMOHUA npu Temnepatype (20£5)°C.

bes cyLlwKkn, He CTPAXHYB Kanmu, 3Tn YacTu nomeLLaroT ewle Ha 10 MuH B kamepy
C BO34YyXOM, HacblLLEeHHbIM Briaroin, npyu Temnepatype (2015)°C.

Mocne 10 MWH CylWwKWM 3TUX 4YacTeh B Kamepe Tenna npu Temnepartype
(10045)°C Ha nOBEPXHOCTM YacTen He AOIMKHO ObITb CrEAOB KOPPO3UN.

MpymeyaHve 1 - Crieabl pXaBYMHbI HA OCTPbIX KPOMKAX W XKeNToBaTyo NIEHKY,
yoansaemyo NpoTUpaHUeM, He YYUTbIBaIoT.

Ana HebomnbwmMX MPYXMH M aHarnorMyHbIX AeTanen, a Takke HeLOCTYMHbIX
yacTen, noaBepXeHHbIX abpasMBHOMY M3HOCY, OCTATOYHYKO 3aLMTY OT KOPpPO3un
MoXeT obecneunTb Cron CMasku. Takme yacTu NoABeprarT UCMbITAHUIO TOSMbKO
npyv BO3HUKHOBEHNM COMHEHNIA OTHOCUTENBHO 3COPEKTUBHOCTN CMa304HOW MIIEHKM,
1N B 9TOM Cllyyae ucnblTaHne NnpoBoaaT 6e3 npeaBapuUTEnbHOro 06e3XpUBaHnS.

MpumevaHne 2 - [pyv UCMNONb30BaHUWN YKa3aHHbIX peareHToB HeobXoaAUMbI
Mepbl NPeLOCTOPOXHOCTM BO n3bexaHve BObIXaHUs Napos.

9.17 NpoBepKa npeaenbHbLIX 3HAYEHU TOKA HEOTKITHOYEHUSA
B YCNOBMUSIX CBEpPXTOKa

Y301, knaccugmumpyemsble rno 4.1.2 n 4.1.3 (no npunoxexuto D B 3aBUCMMOCTU
OT NPUCOEANHEHHOTO 3aLMTHOIO YCTPOWCTBA), ucnbiTeiatoT no IEC 60898-1, I[EC
61008-1, IEC 61009-1 unm IEC 62423, 4yTO npumeHumo. HeT HeobGxoaumocTn B
JOMONMHUTENNbHbBIX UCMbITAHUSIX.

Y3001, knaccundmumpyemblie no 4.1.1, CnbITbiBaOT MO CreayHoLLen npoueaype:

- Y3OM npucoeguHsaT Kak Ans HopMarbHOW 3KCnfyaTauun C NpakTUYeCcKu

HEeVHOYKTMBHOWN Harpy3Kou, paBHOM 6 1 ;

- Harpysky BknMYalT C MOMOLLLI ABYXMNOSOCHOMO  UCMbITaTeNbHOro
BbIKNOYaTens n yepes 1 ¢ OTKMOYaloT;

- WcnblTaHne noBTOpsAOT TpW pasa C  MHTEpBarioM Mexay [ABYyMs
nocrneagoBaTernbHbIMY onepaunsiMm BKIOYEHUS HE MeHee 1 MUH;

- Y3/l He JOmMKHO OTKIMOYUTBLCS.

9.18 NoBepeHune Y3l B cny4yae 6poCcKoOB TOKa,
BbI3BaHHbIX UMMNYNbCHbLIMU NepeHanpPsXXeHUAMU



9.18.1 O6Lwmne nonoxeHus

Y301, knaccudgmuupyemsle no 4.1.1, ucnelteiatoT no 9.18.2.

Y3001, knaccudmumpyemblie no 4.1.2 n 4.1.3 (no npunoxenunto D B 3aBUCMMOCTU
OT NMPUCOEANHEHHOrO 3alMTHOrO ycTponcTea), ucneiteiatoT no IEC 60898-1, IEC
61008-1, IEC 61009-1 unm IEC 62423, 4yTo npumeHumo. HeT HeobGxoaumocTn B
AOMNOSHUTENBbHbIX UCMbITAHUAX.

9.18.2 NpoBepka noBeaeHus Y3OI npu 6pockax Toka ao 3000 A
(vcnbiTaHWe MMNYNbCHLIM TOKOM 8/20 MKC)

9.18.2.1 YcnoBust UCMbITaHUN

Y30l ncnbiTbiBalOT C reHepaTopoMm ToKa, CNOCOOHbIM NogaBaTh 3aTyxaroLLyi
nvnynbcHbin 8/20 mkc (IEC 60060-2), kak nokadaHo Ha pucyHke 31. lNpumep
ncnblTaTensHoOn cxembl coeauHeHn Y 3 npuBeaeH Ha pucyHke 32.

K ogHomy u3 nontocoB Y 3[I1, BbiIOpaHHOMY Hayrag, AOSmKHbI NPUKITaabiBaTbCs
AECATb MMMYrbCOB TOKa. [MONAPHOCTL BOSMHbLI MMMyrbca 4OSPKHA MEHATLCS nocne
KaxablX [OBYX wMmnynbcoB. WIHTepBan wmexay AByMs nocnegoBaTernbHbIMU
UMnNynbcammn JOIpKeH cocTaenaTb okono 30 c.

MmnynbC TOKa [O/KEH U3MepATbCS COOTBETCTBYOLMM  Cnocobom u
perynmpoBaTbCA Npu NOMoLLW AononHuTenbHoro Y 3 Takoro xe Tuna, npu ToOM xe

£, N NpU COOTBETCTBUM Cleayoumm TpeboBaHUsM:
- nukoBoe 3Ha4veHune - 3000 A +10%;
- JencTBYOLWWAs ANUTENbHOCTL GIPOHTA - 8 MKC £20%;
- AencTByoLan anmTenbHOCTb nonynepuoaa - 20 mkc £20%;
- MUK obpaTtHoro Toka - MeHee 30% MMKOBOro 3HAYEHWUS.
Tok gorkeH perynmpoBaTtbCs 40 aCUMNTOTUYECKON hopMbl. [Ins ucnbiTaHun Ha

Apyrmx obpasLax Takoro xe Tuna, npu ToM xe {, obpaTHbIA TOK, €CIN OH eCTb, He
AorvkeH npesblwatb 30% NUKOBOro 3HAYEHUS.

9.18.2.2 Pe3ynbTatbl UCNbITaHWSA

B xogoe wcnbitaHnin Y3l moxeT cpabotath. [locne cpabatbiBanua Y3l
crieayeT CHOBa BKIIOYMUTD.

[Mocne ucnbiTaHUA MMMYNbCHBIM TOKOM MPaBUITbHOCTL ornepupoBanuns Y301
NPOBEPSOT NOBTOPHLIM MUCMNbITaHMEM M0 9.9.2.4 ¢ HAUMEHbLUMM TOKOM Mo Tabnuue
1 vnm 2.

9.19 NpoBepkKa HageXHOCTHU
9.19.1 O6wMe nonoxeHus

CooTBeTCTBME NPOBEPSIOT UCMbITaHMAMM N0 9.19.2 1 9.19.3.
Ana Y3OIM co MHOXeCTBOM YCTaBOK WUCMbITaHWE MNPOBOAAT C HaUMEHbLUEW
yCTaBKOW.

9.19.2 Knumatuuyeckoe ucnbiTaHue

9.19.2.1 O6Lwme NnonoxeHuns
Ncnbitanne npoeoaaTt no IEC 60068-2-30 ¢ ydetom IEC 60068-3-4.



9.19.2.2 /cnbiTaTenbHasa kamepa

Kamepa pomkHa ObiTb paspaboTtaHa B cooTBeTcTBUM C TpeboBaHusmu IEC
60068-2-30:2005 (paspen 4). KoHgeHcupytowascs Boda AoibkHa MNOCTOAHHO
yoansaTtbCa W3 KaMepbl; €e MOBTOPHOE WUCnonb3oBaHMe ©6e3 O4YUCTKM He
ponyckaetcs. [Ana nogaepxaHus B Kamepe BraXXHOCTM JOMNYyCKaeTCst UCNoNb30BaThb
TONMbKO OUCTUNMMPOBAHHYIO BOAY.

Mepen nogayen B Kamepy OUCTUINMPOBAHHAas Boda [OMPkHA WMETb
conpotueneHne He meHee 500 Owm, 3HavyeHne pH gormkHo 6biTh 7,0£0,2. Bo Bpems
1 NOCIe NCNbITaHNs CONPOTMBIIEHNE OOIMKHO ObITb HEe MeHee 100 Owm, 3Ha4yeHune pH
AOIPKHO ocTaeaTbes B npenenax 7,0+1,0.

9.19.2.3 To4HOCTb
LInknbl BEINOMHAIOT NpW CREAYIOLLMX YCIIOBUSIX:
BepxHee 3HayeHue Temnepatypsbl - (55+2)°C;
YMCNO LMKIIOB - 28.

9.19.2.4 lNpouenypa ucnblTaHua
Mpoueaypa ucnbiTaHWa AoimkHa cooTBeTCcTBOBaTh TpeboBaHusam IEC 60068-2-
30:2005 (pasgena 4) un IEC 60068-3-4.

a) NMpepBapuTenbHas npoeepka
MpepBaputenbHyto npoBepky Y3l npoBogsaT npuv UCMbITAHUM COrMacHo
9.9.2.4 npn HanmeHbLIeEM Toke no Tabnmue 1 nnm 2.

b) YcTaHoBneHve TpebyemMblix ycrnosum

1) Y3Ol1, CMOHTMpOBaHHOE W MNOOKMIOYEHHOE Kak Ana  HopMaribHOW
aKcnnyatauum, NoMeLLaloT B Kamepy.
OHOo A0ImKHO ObITb BKITHOYEHO.

2) MNepuoa ctabunmnsaumm (CM. pUucyHok 33).

Temnepatypa Y31 gomkHa cTabunmnampoBaTbCs Npy 3Ha4YeHumn (25+3)°C:

- 6o npwu pasmeweHnn Y3l B OoTAENLHON Kamepe nepen noMeLLeHMEM B
UCnbITaTemNbHYO Kamepy;

- B0 NyTem ycTaHoBreHusa Temnepatypbl (25+3)°C B ucnbiTatenbHON Kamepe
nocne nomelleHns B Hee Y 31 n nogaepxaHnem TemnepaTypbl Ha 3TOM YPOBHE 40
AOCTWKEHWUS1 TemnepaTypHon ctabunusauymu.

B xoge ctabunmsauum TemnepaTtypbl TEM UM MHBIM CMOCOOOM OTHOCUTENbHAsA
BMaXXHOCTb AOSDKHA HaxoOauTbCA B npefenax, onpefdeneHHbIX AN CcTaHOapTHbIX
aTMOCEepHbIX YCIOBUMA UCTbITaHWU (CM. Tabnuuy 6).

B TeueHnne nocnegHero 4yaca npebbiBaHus Y3 B mMcnbiTaTensHOM Kamepe
OTHOCUTENbHAs BMaXHOCTb AO0IMKHA ObiTb yBenuyeHa 40 3HavYeHusa He MeHee 95%
npv Temnepartype okpyxatoLiero sosgyxa (25+3)°C.



3) OnucaHue 24-4acoBoro Lukna (CM. pucyHok 34)

Temnepatypa B Kamepe [OSbkHa MOCTENEHHO HapacTaTb A0 AOCTWKEHWS
3Ha4YeHuns BepXHen Temnepartypbl, ykazaHHoro B 9.19.2.3.

BepxHee 3HaveHne TemnepaTypbl AOMKHO ObITb AocTurHyTo 3a (3,0+0,5) 4 co
CKOPOCTbH0, onpefeneHHOn 3aLUTpuxoBaHHOM 30HON Ha pUcyHke 34.

B TedeHune aToOro nepmoga OTHOCUTENbHAs BIaXHOCTb HE JOIKHA OblTb MeHee
95%. Ha Y31 gomxHa MeTb MECTO KOHOEeHcauus.

KongeHcaumsa gocTuraetcsi npy yCrioBuM, YTO TemrepaTtypa MOBEPXHOCTH
Y3 Hke "Toukn pocbl" atMocdepbl Kamepbl. ITO 3HAYUT, YTO OTHOCUTENbHAS
BNaXXHOCTb [OPkHA ObITb Bbiwe 95%, ecnn TemnepaTypHasi NOCTOsIHHAsA BPEMEHM
HWxe. Heobxogmmo crneautb, YTOObI Kanmm KoHageHcaTta He nagany Ha obpasel.

[anee Temnepartypa [OrpkHa NOAAEPKMBATBCSA HA MPAKTUYECKN MOCTOSHHOM
3Ha4YeHMM B yKasaHHbIX npegenax C OTKNoHeHuem +2°C Ons BEPXHEro 3HadeHus
TemnepaTypbl B TedyeHue (12+0,5) 4 oT Havana unkna.

B TeuyeHne 3TOro nepmoga OoTHoOCUTENbHAs BNAXHOCTb AOmkHA ObITh (9313)%,
3a UCKIIOYEHNEM NEPBbLIX M NocrneHux 15 MuH, koraa oHa gormkHa 6b1Tb oT 90% A0
100%.

KoHpaeHcaumm He gormkHo 6bITh Ha Y3/ B TeueHne nocneaHnx 15 MuH.

3aTtem Temnepatypa AoimkHa OblTb CHIKEHa B TedeHne 3-6 4 go (25+3)°C.

CkopocTb noHwxeHunst ans nepsbix 1,5 4 gorrkHa ObITb TakoW, 4YTO, ecrm ee
nogaepXvBaTh, Kak ykazaHo Ha pucyHke 34, To 3HayeHne (25+3)°C mMoxHO 6bino
6bl gocTurHyTh 3a (3+0,25) u.

B TeyeHve nepuoga nageHust TemnepaTypbl OTHOCUTENbHAas BIAXHOCTb
AOoIpkHa ObiTb He MeHee 95%, 3a UCKMOYEeHMEM nepBbiXx 15 MUWH, KOrga OHa He
aokHa 6bITb MeHee 90%.

[anee TemnepaTtypa [ofbkHa nogaepxvBaTtbCA Ha ypoBHe (25+3)°C npu
OTHOCUTENBLHOW BNaXHOCTU He MeHee 95% [0 ncteyveHnsa 24-4acoBoro Lukna.

9.19.2.5 BoccTaHoBneHve

Mo okoH4yaHun uuknoB Y3l He AOMKHO yAansaTbCA U3 MUCNbITATENbHON
Kamepbl.

[Bepb ucnbITaTenbHOM Kamepbl AO/kHA OblTb OTKpbITa, @ perynMpoBaHue
TemnepaTypbl 1 BAAXXHOCTWN NpeKpaLLEHO.

3ateMm B TedyeHve 4-6 4 [JalOT BO3MOXHOCTb OKPYXAKOLWWM  YCHOBUSIM
(TemnepaType U OTHOCUTENBHOW BMAXHOCTU) BEPHYTLCA B MCXOOHOE COCTOSIHUE
nepen NpoBeAeHNEM 3aKMHUYNTENBHBIX U3MEPEHMI.

B Teuenune 28 yuknos Y3l He OmMKHO pacLennaTbCs.

9.19.2.6 3aknoumnTensHasa npoBepka
®yHKUMOHanbHocTb Y 3 npoBepsitoT NOBTOPHLIM UcnbITaHMeM no 9.9.2.4 npu
1,25 HaMMeHbLLIEro Toka no Tabnmue 1 unm 2, 4YTo NPUMEHNMO.

9.19.3 UcnbiTaHue npu Temnepatype 40°C



Y30l ycTaHaBmuBalOT Kak AOfA HOPMarbHOW 3KchnyatauuM Ha aHepHon
CTEHKe, OKpaLLEHHOW B MaTOBbIN YEPHbI LBET, TONWMHON OKOS1o 20 MM.

OpHonpoBornoYyHble kKabemm gnvHOM 1 M UM HOMMHAnNbHOM  NIOWAAbHo
nonepeyvyHoro ceyveHunss no Tabnumue 11 npucoeanHsoT K Kaxkagomy nontocy Y3 Ha
obenx ero CTOpOHaxX, BWHTbI WU ravky BbIBOL4OB 3aTAMMBAOT C  KPYTALLMM
MOMEHTOM, paBHbIM 2/3 OT ykaszaHHoro B Tabnmue 12. Y3/l B c6ope nomeLwiatot B
ncnblTaTenNbHYO Kamepy.

Y3OI HarpyxatoT TOKOM, paBHbIM HOMMUHaNbHOMY, Npu MOO6OM MOAXOASLLEM
HanpsbkeHun 1 noasepratoT 28 yuknam npu temnepatype (40+2)°C. Kaxgbin Luukn
BKNoYaeT npebbiBaHme B TedeHne 21 4 nog TokoM 1 3 4 6e3 Toka. ToK BbIKoYatoT
BCNomMoraTenbHbIM Bblknoyatenem, Y31 He onepupytoT.

Mpumeyanuve - [na yetbipexnontocHblx Y3MI aaHHOEe ucnbiTaHue - B cTagum

pacCcMOTpPeHNS.
B koHue nocrnegHero 21-4acoBoro nepvoga npebbiBaHMA NO4  TOKOM
onpepensoT npeBbiLLeHne TemnepaTypbl BbIBOOOB npu nomMoLLy

TOHKONPOBOJOYHLIX TepMonap. OHO He formkHO ObITh 6onee 65°C.

Mocne atoro wucnbiTaHns Y3l 6e3 Toka B Kamepe [alOT BO3MOXHOCTb
OXJ1aanTbCA NPUONN3NTENBHO 40 KOMHATHOW TeMNepaTypbl.

®yHKUMOoHanNbHoCcTb Y 3 npoBepsitoT NOBTOPHBIM UcnbITaHMeM no 9.9.2.4 npu
HaMMeHbLLEM TOKe no Tabnmue 1 unm 2, 4To NPUMEHNMO.

9.20 NMNpoBepkKa cTapeHUA INEKTPOHHbLIX KOMMOHEHTOB

ABAT nomelaoT B Kamepy Ha 168 4 npu Temnepartype oKpyxaroLero Bosayxa
(40+2)°C n Harpy>atoT HOMUHaNbHbLIM TOKOM.

HanpskeHne Ha aneKTPOHHbIX YacTSAX AOIMKHO BbiTb paBHbIM 1,1 HOMUHANBHOIO
HanpsKeHs.

lMNocne aTtoro ucnbiTaHuss ABOT ©6e3 Toka [aloT BO3MOXHOCTb OXITAAUTbCS
NpUBNM3NTENbLHO OO0 KOMHATHOW TemnepaTtypbl. ONEKTPOHHble YacTW He OOSDKHbI
UMETb NOBPEXOEHWUNA.

®yHKUMOoHanbHoCcTb Y 31 npoBepsitoT NOBTOPHBIM UCNbITaHMeM no 9.9.2.4 npu
HaMMeHbLLEM TOKe no Tabnmue 1 unm 2, 4To NPUMEHNMO.

MpumeyaHue - MNprmep ucnbiTaTeNbHONM LENW NS 3TOM NPOBEPKM NPMBELEH Ha
pucyHke 35.

9.21 dneKkTpomarHutHaa copmectumocTb (OMC)

9.21.1 O6Lwime NnonoxeHus

Y30 nogeepratoT wucnbiTaHussM Ha OMC no IEC 61543:1995 u no
AononHuTensHon nHgopmavmm 9.21.2-9.21.3.

9.21.2 UcnbiTaHua Ha OMC, oxBaTbiBaeMble Apyrumu pasgenamm
HacTosLero ctaHgapra

McnbiTanua, npvBegeHHole B Tabnuue 20, yxe ydTeHbl B ApYyrvx pasgenax
HaCTOSILLEro ctTaHgapTa, No3TOMY B MOBTOPEHUU HE HYXXOAOTCA.
Tabrmua 20 - WcnbiTaHusl, OXBa4yeHHble APYrMMX pasjerniamMmm  HacTOSILEro
cTaHgapTa

MyHKkTBI Tabruy, 4 1 5 || SnekTpomarHuTHas nomexa
IEC 61543:1995,
nameHeHue 1 (2004)



T1.3

T1.4

T1.5

T1.8

T24

N3meHeHve
Hanps>KeHun

N3nyyeHue
nons

rnomexm)

aMmnmTyabl

SNEKTPOMarHMTHOro

He cummeTpust HanpshkeHui

MN3meHeHne 4acToTbl NUTaHNS

Mynbcauuna Toka (konebaTtenbHble

9.9.24

9.9.24

9.2

9.11 1917

9.18

9.21.3 UcnbiTaHua Ha OMC, noanexalime npoBegeHUIO

OcTtaBwmecs ucnbitaHmsa no IEC 61543:1995 (Tabnumubl 4-6) NnpoBOAAT COrnacHo
NnepeyHto, NpUBEAEHHOMY B NPUIOXEHMM A HAacTOSLWLEro cTaHaapTa.
McnbiTatenbHble YpOBHU U KpuTepumn paboTocnocobHocTH - no Tabnvue 21.
Tabnvua 21 - NenbliTanna Ha SMC

Mo OrnekTpomarHuTHas OcHoBHoW || cnbiTaTenbHbIM Kputepui
Tabnmuam 5 || nomexa CTaHOapT || ypOBEHb n || pabotocno-
m 6 IEC ans TexHu4yeckume cobHocTn
61543:1995, MCNbITaHWS || YCIOBUS UCMbITaHUA
N3MeHeHne
1 (2004),
N3MeHeHve
2 (2005)
T.2.1 KoHOYKTVBHbIE IEC 61000- || YpoBeHb 2 A
CUHycouarnbHble 4.6, 1)
BOSIHbl  HaNPSXXeHUN 0,175 My - 80 My,
NN TOKOB
Z=1500m-3B
T.2.2 HaHocekyHOHble IEC 61000-| YpoBenb 4 4 «kB B&)
MMMYNbCHBIE NOMEXU || 4 41, (nukoBoe)
obuero Bnaa
Tr/Th 5/50 HC
UacTtoTa noBTOpEHUS
2,5klMy,




T.2.3a mnynbebl [EC 61000- (| Tr/Th 1,2/50 mkc
B, Cgh ki
HanpskeHns/Toka 4-5
5 kB/12 Om
(nvkoBoe)®  obLero
BMaa
4 xB/2 Om (nukoBsoe)
a)
AanddepeHumnansHoro
Bnaa
T.2.3b Tr/Th 1,2/50 mkc Bh
4 kB/12 Om
(nukoBoe)a  obLuero
Bnaa
2 kB/2 Om (nukoBoe)
a)
AnddepeHumnansHoro
BMaa
T.2.5 PagonoyacTtoTHble IEC 61000- || YpoBeHb 2 3 B/m A
MIEKTPOMArHUTHbIE || 4 50y p
nons
T 260 KoHOYKTVBHbIE IEC 61000- YpoBeHb 37 A
nomexu odLlero suaa || 4-16 1Ky - 1,5 KMy
B AManasoHe 4acToT
meHee 150 kMY, 1B
1,5klMy - 15kMy,
1B-10B
15 kly - 150 kl'y,
10B
T.31 AnekTpocTtatmnyeckue || IEC 61000- || YpoBeHb 3 o
pa3pagbl 4-2

8 kB Bo3agyLHoe

6 kB koHTakTHOE




1) [lpoBeOeHVe UCMbITAHWUN C Goree HU3KUMU HaMNpsPKEHUSIMU, YEM YKa3aHHble B
Tabnmue 21, He TpebyeTcs, nockonbky no IEC 61000-4-5 (nogpasgen 8.2) Tpebyetcs
npoBeAeHNE UCTBbITAaHUN NPU KaXKOAOM HanpsieHun 00 BblIOpaHHOro ypoBHS. [daHHoe
UCMbITaHNE MPOBOASIT HA YCTPOWCTBE BO BKMOYEHHOM COCTOSHWUM. MMnynbcbl
NpuKnagbiBatoT NOCNeAOBaTENBHO B CrieaytoLeM nopsigke:

- Mexgy MeTaryiM4eckom OnoporM M 4YacTamMK, npegHasHadYeHHbIMM  Onis
3a3emnenus (NposBogHuK PE, BbIBOA 3a3eMrieHusl), eCnv MMEKTCS, COeQUMHEHHbIMN
BMECTE, M KaxablM TOKOBEAyLMM MPOBOAHMKOM MO o4vepeaun npu MMMyrbCHOM
HanpskeHun 5 kKB ¢ conpotueneHnem 12 Owm;

- Mexay Kaxxaon ¢ha3on U HerUTparbio MO ovepeaun N Mexay KaabiM coeguHEHNEM
NOMCOB MO oYepean Npn UMNYNbLCHOM HanpsxeHun 4 kB 1 conpoTtusneHun 2 Om.

b} Kpome Toro, o6pasel AOOmkeH ObiTb CMOHTMPOBAH Kak Ans HopMarbHOW
aKCnsyaTauum Ha nNiIoCKON N30nMpytoLLen onope Ha paccTosHnm 10 cm OT 3emnu.

t} McnbiTaHMe NPoBOOSAT B OAHOW ha3e Ha OOHOM MOMce Kaxaoro obpasua,
B3ATOM Hayrag. VcnbiTaHuio noaBeprawoT Tpu HOBbIX oObpasua. Ecnm oguH wm3
ob6pa3LoB He COOTBETCTBYET KpUTEPUIO MO cpabaTbiBaHWIO NpU  UCMbITaHWK,
UCMbiTaHME MOBTOPSIOT Ha TPexX HOBbIX OOpasuax, KOTOopble MOMHOCTbH AOSMKHbI
COOTBETCTBOBATb KpuTeputo B.

d) CsobogHo.

&l o cornacoBaHuio C U3roTOBUTENEM NapameTpbl NPoBeAeHMs UcnbiTaHus T.2.1
MoryT 6bITb pacwwmpeHnbl ot 80 My go 230 My. B atom cnyyae ucnbitaHve T.2.1
JOJIDKHO HaymHaTbes ot 230 My, Bmecto 80 My,

) Mposepky HeoTknoyeHus (kpuTepuin paboTtocnocobHocTn A) cneayet
NpOBOAUTbL  Pa3BEPTKOM  yKasaHHOro Auana3oHa 4Yactor. [lpu  nposepkax
cpabaTbiBaHusa (Kputepun paboTocnocoBHOCTM A) NPOBOAAT MNATb MCNbITAHWA Ha
KaxkgoM obpasLe npu pasHbiX YacToTax, BblIOpaHHbIX Hayrag M3 guanasoHa 4acToT U
pasHbiX Ana Kaxgoro obpasua, npu 3TOM OAHA M3 HUX AorvkHa 6biTb 450 My, a
apyras - 900 Mlu.

£ UcnbiTanna no T.2.3b npoBogaT Tonbko And Y3AI, He COOTBETCTBYIOLLMX
Kputepuio B npu ucnbiTaHun T.2.3a, B 9TOM Cfiyd4ae ucnbiTaHWe MNOBTOPSIOT Npwu
YPOBHSIX UMMYIbCHOrO HanpsXeHus, ykasaHHblX B T.2.3b, TONbKO AN KOHwMrypaumu,
B KOTOPOW NPOM30LLIO pacLenneHme npu ncnoltaHnm no T.2.3a.

h McnbiTaHMe NpoBOOSAT Ha YCTPOMUCTBE BO BKIMHOMEHHOM COCTOSIHMW. Kaxablii
obpasel, UCNbITbIBAKOT:

1) Bo-nepBbiX, Ana AuddepeHumnansHoro Buaa: Mexay KaxabiM O4HUM TOKOBbIM
nyTeM Harpy3ku Mo ovyepeau 1 KaxabiM ApPYrMM TOKOBbIM MyTEM Harpy3Ku;

2) BO-BTOpPbLIX, AN OOLUEro Buaa: Mexay KaablM TOKOBbIM MyTEM Harpy3ku no
ovepean U MeTarnIM4ecKkon onopon U YacTamMu, NpegHasHaYeHHbIMU AN 3a3eMSIEHUS
(npoBogHuk PE, BbIBOA 3a3emMneHuns), ecri UMEKTCS, COeAUHEHHbIMU BMECTE.

B kaxgom crnyyae obGpasel, noaBepraloT NSATU MONOXATENbHBIM UMMyNbCam B
MONOXUTESbHBIX MOJTyBOSHAX C NOCTEeAYOLWMMM MATbI0 OTpULaTENbHLIMM UMMNYTbCaMm




B OTpuUaTtesibHbIX NoJ1yBOJIHaX.

Bce vmnynbcbl nprknagsiBaloT nocrnegoBaTerisHO B CyYaHOW TOYKE Ha BOIMHE C
4YacTOTOM NOBTOPEHUS 1 NMMYNbC/MUH.

Ona ucnbiTaHna T.2.3a cormacHoO Bbilleyka3aHHOW npoueaype obuee 4ucno
nmnynecoB coctasndaet: 10 - ans ucnblTaHua guddepeHunansHoro suga n 20 - ans
ncnbiTaHnsa obuiero Buaa.

Mpn wucnbitaHum no T.2.3a pgonyckaetca pacuennedve Y3OI  (kpuTepuin
cootBeTcTBUS C). Ecrm ycTporcTBO cpaboTano B 3TOM UCMbITaHWK, €ro B3BOAAT A0
MPUIIOXEHNS CrieayoLLEero MMnysbca.

Ons ncnbitadma T.2.3b obLwee ymMcno nmnynbcoB Takoe xe, kak gna T.2.3a.

1} TpoBepKy HeoTknoYeHus (KpuTtepuin paboTtocnocobHocTn A) crneayert
NpPoOBOAUTL Pa3BEPTKOM yKa3aHHOIo Auana3oHa 4acTorT.

Mpw npoBepkax cpabatbiBaHus (Kputepuin pabotocnocobHoCcTU A) NpoBOAAT NATb
UCNbITaHUN Ha KaxaoM obpasue Mnpu pasHblX 4YacToTax, BblOpaHHbIX Hayrag W3
AunanasoHa 4acToT M pa3HbIX 4SS Kaxaoro obpasua.

' NcnbiTaHue npoBoasAT oavH pa3 npu 1,1 L7, Y3 pa3sepTkoi 4acToTbl OT 1
k' go 150 kl'y ¢ wactoton no IEC 61000-4-16:1998, nsmexerue 2:2009 (nyHKT 6.1.3).
YCTpPONCTBO HE AOIMKHO cpaboTarts.

McnblTaHna Ha pacuensieHne npoBOoAAT Ha KaxaoM obpasue npu 5 pasHbixX
3HaAYEHUsIX YacTOTbl, BbIOpaHHbIX Hayrag B Avanas3oHe YacToT U pa3HbIX A8 KaKO0ro
obpasua. YCTponcTBO AOMKHO cpaboTaTh.

Kl McnblTaHne npoBoOsAT Ha Tpex HoBbiXx oGpasuax. Bce obpasubl OOMKHbI
BblAepXaTb UCMbITaHNe. TOYKY NPUIIOXKEHMS pa3psaoB BblGUpaloT McCcrnegoBaHUEM
AOCTYNHbIX  noBepxHocTen Y3[I1, yCTaHOBMEHHOrO Kak And  HOpMarbHOW
akcnnyatauun. MNpu nccnegosaHMmn BbIGOP Npom3BoaAaT npunoxeHnem 20 pa3psgos B
CEeKyHAay.

BbibpaHHyto TO4Ky ucnbiTeiBaoT 10 nonoxutensHon u 10 oTpuuaTensHom
NONAPHOCTU paspsgamMn C UHTEPBANoM MUHUMYM 1 ¢ Mexay paspsgamu.

I} B CLLA 370 ncnbiTaHne He NPUMEHSIIOT.

[ns ycTpoucTB, coaepxawmx ocuunnorpad LNMTEnbHOro LencTBus, A0
ncnblTaHna no Tabnumue 21 Ha obpasuax npooaaT ucnositaHne no CISPR 14-1.

9.21.4 Kputepuu pabotocnocob6Hoctu Y3[I

9.21.4.1 O6wme nonoxeHus
Mpn wenbitanun  Y3OMN Ha OMC no 9.21.3 npuMeHsiloT  Kputepun
paboTtocnocobHocTn no Tabnumue 21.



9.21.4.2 Kputepui pabotocnocobHocTn A
Mpn ucnbiTaHUM Ha Kputepun padotocnocobHocTn A, Y3AI gormkHO ObiTb

BKIMOYEHO MpWU NUTaHUM CcuHycouaarnbHbiM Tokom 1,1 L7, , paBHbIM HOMUHaMNLHOMY
Toky Y3[I1, oHo gorpkHo cpaboTaTth no ycrousam 9.9.2.2 npu HOMUHANbHOM TOKE.

MpumeyaHue - MNpu mucnbiTaHnm Ha AMC pgonyckaeTcs NPUMEHATb reHepaTop
AYIv B KayecTBe anbTepHaTuBbl KapboHM3NPOBaAHHOMY Kabento Mo CorracoBaHuo ¢
N3roToBUTENEM.

9.21.4.3 Kputepuin pabotocnocobHocTn B
Mpn ucnblTaHMM Ha Kputepuin pabotocnocobHocTn B, Y3MOM gomkHo 6bITb

BKIIOMEHO NpWU NUTaHUM CMHycouaansHeiM TokoMm 1,1 Z7, , paBHbIM HOMUHANLHOMY
Toky Y3 Mocne ucnbiTaHns npoBepky Ha cooteseTcTBue Y3l TpeboBaHuaM
9.9.2.2 npoBoAAT TOMbLKO NPV HOMUHaNLHOM Toke Y 3.

MpumevaHue - lMNpu ucnbitaHum Ha SMC gonyckaeTcss NPUMEHSTb reHepaTop
AYI1 B KayecTBe anbTepHaTuBbl KapboHM3NPOBaAHHOMY Kabento Mo CorracoBaHuo ¢
N3roTOBUTENEM.

9.21.4.4 Kputepuin pabotocnocobHoctn C
Mpn ucnbiTaHUn Ha kKputepuin pabortocnocodbHoctn C Y3[MOM gomkHO ObIThb

BKJTIOYEHO MPU NUTaHUN CUHycouaarnbHbIM TokoM 1,1 &7, , paBHbIM HaMMeHbLLEMY
3Ha4veHuto No Tabnmue 1 unn 2. YCTporncTBO MOXET cpaboTtaTb. Nocne ucnbitaHus
npoBepky Ha cootBeTcTBMe Y3 TpeboBaHuam 9.9.2.2 nNpoBOAAT TOMbKO npu
TOKe, PaBHOM HaMMEHbLUEMY 3Ha4YeHMI0 Mo Tabnmue 1 unm 2, 4To NPUMEHUMO.

MpumeyvaHue - Mpy ucnbiTaHm Ha AMC gonyckaeTcss NPUMEHSATb reHepaTop
Ay B Ka4ecTBe anbTepHaTyBbl KapboHN3NPOBaAHHOMY Kabento No CornacoBaHuo ¢
N3rOTOBUTESIEM.

9.22 lNpoBepKa 3aWnUTbI NPU NepeHanpskeHnn B
pe3ynbTaTe o6pbIiBa HenTpanu B Tpexdga3Hon cucteme

B pesynbrate obpbiBa HenTpanuM B TpexdasHOM CUCTEME YCTAHOBKU MOXET
NPOU3ONTN MepeHanpsxeHne mexay das3om u  HeuTpaneto. MakcumansHoe
3HaA4YEeHME TaKOro MnepeHanpsPKeHMsT MOXET OOCTUraTb MeX(asHOro HanpsiKeHus.
AHOManebHoe MoBbIWEHME TeMmnepaTypbl B Harpy3ke nepeHanpsikeHnss MOXeT
Bbl3BaTb Nnoxap.

Y300 OOIKHbI cogepxatb AOMNOMNHUTESNBbHYHO XapaKTEPUCTUKY,
obecneynBaioLLy0 3alLmMTy B 3TOM crydae. Bonpoc o Takon xapaktepuctuke - B
CTaaum pacCMOTPEHWS.

PucyHkn

PucyHok 1 - CamoHapesatoLmin GopMm1pYHOLLNIA BUHT
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PucyHok 2 - CaMmoHapesatoLmii pexyLmin BUHT
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1 - pykosaTKa; 2 - orpaxgeHue; 3 - ynop; 4 - wapHupsbl; 5 - okpyrneHne R2+0,05; 6 -
N30NALMOHHBIN MaTepurarn; 7 - NPUTYNNEHHble KPOMKK; 8 - okpyrneHne R4+0,05

MaTepwan - cTanb, ecnv He ykasaHo 1Hoe.

JIvHenHble pa3mepbl B MUNNIMMETPaX.

HeykasaHHble gonyCcKu:

Ha NNHENHbIE pa3Mepbl:

- 0o 25 mm - -0,05;

- CBbiLLe 25 mm - 0,2,

O6a wapHupa [ormkHbl AonyckaTb nepemelleHne B OOHOW NIIOCKOCTU U B
ofHOM HanpasneHun nog yriom 90° ¢ gonyckom +10°.



PucyHok 3 - CTaHgapTHbIN ncnblTaTeneHbln naney, (9.6)
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PucyHok 4 - Llenb ona ucnelTaHna Ha nocrefoBaTesbHbIN OyroBov Npobon
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PucyHok 6 - Llenb gns ucnbiTaHusa Ha napannenbHbii 4yroBon npoboin
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T - yCTPOWCTBO A5t NoBpexaeHus kabens

PucyHok 7 - Lenb AnNs ucChObiTaHMs Ha napannernbHbid OyroBorM npobon npu

nospexgeHnn kabens

HenpoesogAwmMi peqar

CransHoe Nessne ToNWKWHOR
1,27 MM (HOMWHANBHO)

Mcnoityemuld kabens

Henpoeoaalwes ocHOBaHWE

PucyHok 8 - NcnbiTaTensHoe yCTPOMCTBO A58 NoBpexaeHus kabens
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PucyHok 9 - Llenb gnsa ucnbiTaHna Ha cpabaTtbiBaHne Npu napannesisHoM 4yroBoM
npoboe Ha 3emnto

1
Paza "’f
_ﬂ/ Obpazey kabans
WK
WICTOYHKME MATaHKA, reHeparop Oyru Harpyaxa
obecneynBaInWWA TOK y3an
Harpyain 500 A

He#iTpans

PucyHok 10 - Lenb Ans wucnbiTaHUa YCTOMMMBOCTM K (POHOBBIM MNOMEXaM
(perynupoBaHue unm BKItOYEHE NOMEXOBOWN Harpy3Kku)
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|
MpWBop OBHAPYKEHWA QyTW

PucyHok 11 - KoHdwrypauwuu uenen wcnbiTaHUs YCTOMYMBOCTU K (POHOBBLIM
rnoMmexam
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PucyHok 12 - dunbTp anekTpoMarHUTHbIX nomMex 1 4nsi UCnblTaHUs YCTONYMBOCTH K
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PucyHok 13 - dunbTp 3neKTpoOMarHUTHbLIX NoOMeX 2 4551 UCNbITaHWUS YCTONYMBOCTH K
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Ly=1y=6 M £10%;
L7=0,037 mI" £10%;
La=15=15MI £10%;
Z1=100 H® +10% ans 240 B n 470 HO +10% ans 120 B;
£'5=0,33 MKD +10%;
5 =y =C5=C%=0,0022 Mk +10%;
R=330 kOm £10%.

PucyHok 14 - OnucaHune dunbTpa 3NEKTPOMArHUTHbLIX MOMEX, NPUBEAEHHOMO Ha
pucyHke 13

TecTep ayroporo
B S0m b npobos

Kabent AKTUBHEA
e y3an B CTANLHOI pPE3MCTUBHES
obonoske Harpyaxa

PucyHok 15 - Llenb ona mcnbiTaHWiA Ha YCTOWYMBOCTb K (POHOBbLIM NMomMexam C
NMHENHbLIM MOSHLIM COMPOTUBIIEHUEM
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PucyHok 16 - Llenb ons ucnbiTaHnsa npu nepekpecTHbIX noMexax

dasa HedTpans

y3an

Harpyaka

PucyHok 17 - Llenb Ana ucnblTaHna ynpaensitoLLero Toka
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PucyHok 18 - ®opmbl ynpaBnsatoLlero Toka npv yrre 3agepxku 45°, 90° n 135°

MosicHeHnsa Kk ByKBEHHbIM 0603HAYEHMAM, MPUMEHEHHBIM Ha pucyHKax 19, 20 u
21:

N - HenTpanbHbI MNPOBOOHUK; S - WCTOMHWUK nNUTaHusA; R - perynupyemoe

COMPOTUBIIEHNE; Z - MOMHOE COMPOTUBIIEHME B KaxOoW ¢hase Ans KanmbpoBKU
HOMMHArbHOrO YCMIOBHOMO TOKA KOPOTKOrO 3aMblkaHus. KaTywku ¢ BO3AYyLHbIM

CepAeYHUKOM [Anisd  noryvyeHus Tpebyemoro KoapdmumMeHTa MOLLHOCTW; =& -
perynMpyemoe COMpoTUBIIEHME ANA  NOMyYEeHUss TOKa HWKE HOMMUHANbHOMo

YCIIOBHOTO TOKa@ KOPOTKOrO 3aMblKaHusi; Z; - PerynmpyeMoe COMpoTMBIIEHWE AN

kanubposkmn f,; P - Y3K3;D - wucnbityemoe ycTponcTBo; Kopnyc - Bce
TOKONPOBOAALLME YaCTW, HOPMAarbHO 3a3eMrIeHHbIe NMpW JKChyaTauuu, BKIoYas

FE, ecrm wmeeTcs; 5 - BpeMeHHble Mepemblukn Ana  KanmbpoBku; &y -
NepeEMbIYKM  ANS UCMbITaHUS C  HOMMUHamNbHbIM  YCIIOBHbIM TOKOM KOPOTKOTO
3aMblkaHus; T - 3amblkatoLLee YCTPOMCTBO AN BKIHOYEHUS KOPOTKOrO 3aMblKaHUs;

I, I, {3 - patuumkm TOKa, MOryT pacnonaratbCsi CO CTOPOHbI MWUTaHUA WM
Harpysku; 4 - [ONOMHUTEMbHBIN AaTyYvK  AnddepeHumanbHOro ToKa, ecnu
Heobxoaum; &/,y - paT4nk(n) HanpsbkeHus; F - yCTPOWCTBO OBHapyKeHWs Toka

npobos; 5 - conpoTuereHve, 3afawolee ToK npubnmautenbHo 10 A; &, -
COMpPOTKMBIIEHNE, OrpaHUYMBaloOLLEee TOK B YCTPOWCTBE F; r - conpoTMBrieHne Ans

nponyckaHna npumepHo 0,2% Toka (cm. 9.11.2.2); & - BcrnomorarerbHbI
BblkftovaTtens; B M C - TOYKM nofcoefuHeHuss peLueTKU(oK), nokasaHHble B
npunoxeHun C; L - kaTywka C BO3QYLWHbIM CEpPOEYHVMKOM C perynmpyemon
WHAYKTUBHOCTbHO.

3amMblkaroLee YyCTPOMCTBO T MOXET pa3MellaTbCs Mexay BbiBOLAMU Harpys3Ku

MCMbITATENbHOMO YCTPOCTBA U AaTuMKaMu Toka i, J5, {3, N0 NpUMeHeHuo.
Perynupyemasi Harpyska £ MOXeT pasMeLlaTbCsi C BbICOKOBOSBTHOM CTOPOHbI
Lenu NUTaHus.

COI'IpOTMBJ'IeHMe Rl no cornacoBaHno C U3roToBUTENEM MOXET OTCYTCTBOBATD.
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PucyHok 19 - cnbiTaHne Ha KOPOTKOE 3aMblKaHune
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PucyHok 20 - TwunoBas cxema NS UCNbITAHWAW Ha KOPOTKOE 3aMblkaHue
(nepeuncnerve c) 9.11.2.4)



PucyHok 21 - [leTanbHblii COCTaB COMPOTUBIIEHUA Z;, Z; W Z3 (NepeyvncreHve c)
9.11.2.4)

1-TOK;
2 - HanpsbxeHue

PucyHok 22 - [llpumep 3anucy ocuumriorpaMMm Mnpyv UCMNbITAHUM Ha KOPOTKOe
3ambikaHue (9.11.2.2)
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1 - wapHup; 2 - JononHuTenbHbIN py3; 3 - obpasey; 4 - MeTanM4yecKumn
nnacTuH4YaTbin ynop; 5 - 6eTOoHHbIN 6rokK; 6 - NocneaoBaTenbHOCTL MONOXEHWUN

obpasua npu ucnbiTaHum

PucyHok 23 - YCTpoicTBO AN UCNbITAaHNUS Ha MeXaHU4YeCcKnn Ton4ok (9.12.1)
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1 - pama;
2 - UcnblTyeMbl obpasel; 3 - MOHTaxHas onopa

PucyHok 24 -YCcTporcTBO AN UCNbITAHUSA Ha MexaHndeckumn yaap (9.12.2.2)
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MaTepunan getanen:

1 - nonnamng; 2, 3, 4, 5- ctanb 35

PucyHok 25 - YpapHbll 3neMeHT MasdTHMKa YCTPOMCTBA AfS MUCMbITaHWA Ha
MexaHnyeckun yaap (9.12.2.2)
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1 - nUCT dbaHepsbl; 2 - CTepXXeHb NOBOPOTHOM OCU

PucyHok 26 - MoHTaxxHOe OCHOBaHMe obpasua npv UCMbITaHUM Ha MEeXaHU4eCKui
yoap (9.12.2.2)
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1 - cbeMHas cTanbHas naHesnb TONWUHOM 1 MM; 2 - IMCTbl U3 arntoMUHUSA TOSLLMHOM
8 MM; 3 - MOHTaxHasa nnuTa; 4 - penka anda yctaHoskn Y3MIT; 5 - okHO B naHenun ans
BbiHOca Y 3[[1; a - 3a30p Mexay Kpasimun okHa B naHenn n kopnycom Y 3l gormkeH
coctaBnAatb 1-2 MM; b - BbICOTY anOMMHUEBLIX MCTOB BbIOMpalOT TaK, YTOObI
CTanbHas naHenb onupanacb Ha BbicTynbl Y3MAM, a npn wux OTCYTCTBMM
obecneuymBanca 3as3op 8 MM mexay naHenbto un Yactamm Y3[I1, Haxogawmmmncs
No4 HarmpshkeHvem U Tpebyloummm  3awmTbl  AOMOSNHUTENbHOW  KPbILLKOW,
pPacnosSIoXXEeHHOW CHapY»u naHenu

PucyHok 27 - lMpumep mMoHTaxa Y3l oTKpbITOro UCMOMHEHUS NPU UCMNbITAHUM Ha
mMexaHudeckun ygap (9.12.2.2)
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1 - cbeMHas naHenb M3 cTanbHOro nucTa TonwmHon 1,5 MMm; 2 - antoMUHUEBBLIE
NUCTbI TOMWMHON 8 MM; 3 - MOHTa)kHas nMnuTa; 4 - OKHO B CTanbHOW nMaHenu Ans
pa3mewleHus Y31,

B oTtaenbHbIX clnydadax aonyckaeTca yBerimd4eHme npmnBeneHHbIX pasMmepoB

PucyHok 28 - lMpumep moHTaxka Y3l naHenbHOro Tuna Ans MCMbITaHUs Ha
MexaHudeckun yaap (9.12.2.2)



1 - pewka; 2 - LWHyp

PucyHok 29 - MNpunoxeHue ycunusa Ans UcnblTaHua Ha mexaHudeckuin yoap Y34r1,
yCTaHaBnMBaeMbIX Ha penke (9.12.2.3)

Paamepbl B MUNNMMET pax

1 - obpasey; 2 - cdepa

PucyHok 30 - YcTpocTBO ANst UCNbITaHWsA AasrneHnem wapvika (9.13.2)
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PucyHok 31 - ®opma BOsHbI UMNyrbCHOro Toka 8/20 Mkc
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1 - reHepaTop MMnNyrbCHOro Toka 8/20 MKC; 2 - unbTp; 3 - K UCTOMHUKY NUTaHUSA

I} Ecrm Y30 nmeeT BbiBOA ANS 3a3€MIMEHNSA, TO OH A0MKeH ObiTb CoequHEH C
BbIBOOOM HEWTpanu, ecrn Takaa MapkupoBka wumeetca Ha Y3[l, npu ee

OTCYTCTBUNU, C nobbIM Cba3HbIM BbIBOAOM

PucyHok 32 - Llenb ansa ncnbitannsa Y 34N nmnynbCHbIM TOKOM



100
80~
B0

=l
-]
=

1

60
50
40

]

N7

40
40+

2 25 <
3“"\\ 28°C
zsa\ ..
20 e
15 % 1

1 - OTHOCUTENMbHAsA BNAXHOCTb; 2 - TeMNepaTypa OKpyXatoLen cpebl; 3 - nepvog
ctabunusauuun; 4 - nepBbiM UMK, 5 - nepuon BpeEMEHM, Heobxoaumbln Ons
AOCTWKEHNS1 OTHOCUTENbHOW BnaxHoOCTU 95% - 100% (He 6onee 1 4); 6 - Bpemsi; 7 -
Hayarno nepBoro LukNa; 8 - Bpemsi, Heobxoanmoe ANs AOCTWKEHWUS UCTbITYyEeMbIM
obpasuom cTabunsHon TemnepaTypbl

PucyHok 33 - MNepuog cTtabunmsaumm npu ncnbiTaHnumM Ha HagexHocTb (9.19.2.3)
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1 - OTHOCUTENbHasa BRaXHOCTb, %; 2 - TeMnepaTypa okpyxatowen cpeabl, °C; 3 -
OKOHYaHVe MNOBbILEHUS TemnepaTypbl; 4 - Hayano nageHus TemnepaTtypbl; 5 -
BpemMs; 6 - BepxHAa npegenbHaa Temnepatypa 57°C; 7 - HWKHASA npegenbHas
TemnepaTtypa 53°C

PucyHok 34 - Liukn ncnblTaHna Ha HagexHocTb (9.19.2.3)
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1 - ICTOYHVK HanpsbreHust Ha yposHe 1,1 L/} , 2 - ICTOYHUK TOKa

PucyHok 35 - MNMpumep ncnbiTatensHon uenu Ans NPOBEPKU CTApPEeHUSA 3MeKTPOHHBbIX
KomnoHeHToB (9.20)

Pazpes B M30NALMMK
kabena anMHoE 50 mm \

JnexTpudeckas nedta ki NBx JaUMILEHHBIE KOHLE
+ NEHTA K3 CTEKNOBONOKHA NPoOBOAHMEA HE AnuHe 12 MM

PucyHok 36 - MNoarotoeka obpasua kabens (9.9.2.6)



PucyHok 37 - lNMpumep dopmbl BOSHbI TOKA WU HanNpsbkeHWUs Oyru, nornyyYeHHble C
obpasuom kabens

NMpunoxeHue A (obsa3aTtenbHoe).
NMocnenoBaTenbHOCTb UCMbITAHNUU U YNCIIO
ob0pasuoB, noaBepraeMbiX UCMNbITAHUSAM C
Lenb cepTupmkaumm

MpunoxeHve A
(obssaTensHoe)

I} TepmuH "cepTudmkaumsa" o3HavaeT MMBO NpeaoCcTaBrieHe U3roToBUTenem
Aeknapaumm O COOTBETCTBMM, §MBO nNpoBeAeHVMe UCMbITaHMn B Lensax
cepTudmKaLmm TpeTben CTOPOHOM, HanpUMep, He3aBMCMON nabopaTopuen.
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A1 Unknbl ucnbitaHum

McnbiTaHua npoBogsaT no tabrmvue A.1 HacTosLWEro NpUroXeHusl, B KOTOPOM
UCMbITaHUA B K&XO0M LMKIE BbIMNOMHAT B YKa3aHHOM NOpsaKe.

Linknel ucnbiTaHni ong ycTpomucTB, Kraccudmumpyembix no 4.1.1, npyesegeHsl B
Tabnmue A.1.

YctponcTtea, knaccudwmumpyemble no 4.1.2, cHavyana wucnbiTeiBatoT no IEC
60898-1, IEC 61008-1, IEC 61009-1, IEC 62423 wnm IEC 60269, N0 NpUMEHEHMIO.
[ononHuTenbHbIe LUKNbl UCNbITaHUIN NpuBeAeHbl B Tabnmue A.2.

B Tom cnyyae, Korga LuKIibl UCMbITaHWI, BKIKOYEHHbIE B HACTOALWMIW cTaHaapT,
Takke BKMoveHbl B cTaHgapthl IEC 60898-1, IEC 61008-1, IEC 61009-1, IEC
62423, Torga npoOBOAAT MCMNbITAHME OAMH pa3, HO KPUTEPWUA COOTBETCTBUS
KOMOUHMPYETCS C KpUTEPUEM COOTBETCTBMSA BCEX CTAaHOAPTOB.

Ana ycTtponcTs, knaccudwmumpyembix no 4.1.3, Y3OI Havbonee >xecTKumu
YCNOBUSIMM U3 BCEX MPUMEHUMbIX CTaHO4APTOB, NPU 3TOM KPUTEPUIN COOTBETCTBUS
KOMOWHMPYIOT C KpUTEPUSIMM COOTBETCTBUS MPUMEHUMOrO CTaHgapTa, CHayana
cobumpatoT No yKa3aHWo U3roTOBUTENSA C 3a4aHHbIMU 3aLLMTHBIMU YCTPOUCTBAMM.

[Mocne aToro nNpoBOAAT MCMbITaHWE MO Mpoueaype, yKasaHHOW B AaHHOM
CTaHOM™* CTaHAapTe C y4eToM TpeboBaHWM U UCMbITAHWS COrnacHo npunoxenuto D.
JononHUTENbHbIE LWKIbl UCMbITAHUA NpuBeaAeHb! B Tabnmue A.3.

* TekCT QOKYMeHTa COOTBETCTBYET opurnHany. - [lpymeyaHue nsrotoButens
0a3bl JaHHbIX.

B cnyyae, korga Y3l npegHasHadeHO ONs NPUMEHEHUSA C HECKOMbKUMMU
3alWMTHLIMW  YCTPOMUCTBaMK, WUCMbITaHWE MOBTOPSOT C  KaxgbiM  3aWwMTHbLIM
YCTPOMCTBOM, YCTaHOBIIEHHbIM W3rOTOBUTENEM, WM OAWH pa3 npoBOAAT
ncnbiTaHWe ¢ HaMbornee XeCTKUMWN YCIOBUSMWN U3 BCEX NPUMEHUMbIX CTaHOApTOB,
npu 3TOM KPUTEPUN COOTBETCTBUS KOMOMHUPYIOT C KpUTEPUSIMU COOTBETCTBUS
NPUMEHMMOro cTaHgapTa.

Tabnuua A.1 - Luknel ucneitanun ana Y 3401, knaccudmuympyembix no 4.1.1

Lnkn Homep  pasgena, || icnbiTaHue (Mnv npoBepka)
ucnoiTaHusa || nogpasgena,
NyHKTa, NOANyHKTa

A 6 MapkupoBka
8.2.1 O6wye nonoxeHns
8.2.2 MexaHnsm
9.3 CTOMKOCTb MapKMPOBKM
8.2.3 BosgyluHble 3a30pbl M PacCTOSHUA YTeYKU

(TOrnbKO HapyHble YacTw)

9.15 MexaHn3am cBobGoagHOro pacuenneHns




94 HagexHocTb  BMHTOB,  TOKOMPOBOASLLUMX
yacTen n coeguHeHun
9.5 HagexHocTb BbIBOOOB AN BHELUHUX
NPOBOAHMKOB
9.6 3aumTta OT MOpPaXeHUd JANEeKTPUYECKUM
TOKOM
8.2.3 BosgyluHble 3a30pbl M PacCTOSHUA YTEYKU
(BHYTpEeHHME YacTn)
9.13 HarpeBocTOMKOCTb
9.16 KopposnecTonkocTb
A 9.14 CTOMKOCTb NPOTMB aHOMAasIbHOro Harpeea U
2 OrHECTONKOCTb
B 9.7 OnEeKTPOM30NALMOHHLIE CBOMCTBA
9.8 lNpeBblweHne TemnepaTypbl
9.19.3 HapexHocTb npn 40°C
9.20 CTapeHune anekTPOHHbIX KOMMOHEHTOB
C 9.10 MexaHn4yeckas " KOMMYyTaLoHHasA
N3HOCOCTONKOCTb
D D 9.9.2 Pabouve XapakTepUCTUKN
0 (nocnepoBatenbHbIN AYroBon NPobon)
9.9.3 Pabouve xapakTtepucTtuku (napannefibHbln
ayrosou npo6oi)
D 9.94 McnblTaHna Ha yCcTOMYMBOCTbL K (POHOBbLIM
1 nomexam




9.9.5

9.18

MepeuuncrneHusa a),
b) 9.11.2.4

9.12

9.17

HexxenartenoHoe cpa6aTb| BaHue

MoBeneHve B cry4ae GPOCKOB ToKa

PabotocnocobHocTb Npu £,

YcTonmiumBocTb
TOIMYKOB W yOapoB

npoTmB MeXaHN4eCKNxX

TOK HEOTKMOYEHNS B YCINOBUAX CBEPXTOKA

MMepeuncneHne c)

an/IFO}J,HOCTb ana npyuMeHeHnda B CUctemax

D3 9.11.2.4 T
E MepeuncrieHve a) KoopauHaums npy Zy,
9.11.2.5
9.11.2.3
PabotocnocobHocTb Npu iy,
F MepeuncrneHve b)
91125 KoopavHauus npn I,
MepeyncrneHve c)
91125 KoopauHaums npu £y
G 9.19.2 HapexHocTb (KnmmaTtudeckme UcnblTaHns)
Ha) IEC 61543:1995

M3m.1 (2005)
Tabnmua 6 - T.1.1

IEC 61543:1995
Wam.1 (2005)

Tabnmmua 6 - T.1.2

9.21.3, Tabnmua 21
-T.2.3

"fapMOHUKM, MHTEPrapMOHVKI

HanpspkeHne B CUrHanbHoW Lenu

n MMNynNbCbl HANPAXeHUA




9.21.3, Tabrmmua 21 (| KoHOyKTMBHbIE HanpPsYKEHNSA/TOKM c
-T.2.1 CUHycougansHon oopMON BOSHBbI
9.21.3, Tabrmumua 21 {| I3nyyaemble anekTpoMarHUTHbIE NOns
-T.25
9.21.3, Tabrmmua 21 || HaHocekyHOHbIE MMMNYSIbCHBIE NOMEXM
-T.2.2

J 9.21.3, Tabrmua 21 || KoHaykTMBHbIE nomexn obuwero Buaa B
-T.2.6 JnanasoHe YyacTtoT meHee 150 k'L
9.21.3, Tabrnmua 21 || AnekTpocTaTnyeckme paspsagbl
-T.3.1

2l [N yCTPOWMCTB, coaepXalumx ocLunnorpad NnocTossHHOrO AeWCcTBUA, 40
MCNbITAHWI MO AaHHOMY LMKy npoBogaT ucneitaHue no CISPR14-1.

Tabnmua A.2 - Luknel ncnbitanmn gna Y 3001, knaccndmuympyembix no 4.1.2

Linkn Homep pasgena, || icnbiTanue (unmn npoBepka)
ncnbITaHUA nogpasgerna,

NyHKTa,

noanyHKTa
A 6 MapkunpoBka

8.2.1 O06wWwme nonoxeHus

8.2.2 MexaHuam

9.3 CTOMKOCTb MapKMPOBKM

8.2.3 BosaywHble 3a30pbl M PacCTOSHUA YTEYKU

(TONbKO HapyxHble YacTw)
9.15 MexaHn3m cBOBOAHOro pacuenneHus




9.4 HapgexHocTb  BMHTOB,  TOKOMPOBOASLLUMX
yacTen n coeguHeHun
9.5 HapexxHocTb  BbIBOAOB AN BHELLUHUX
NPOBOAHMKOB
9.6 3awumTta OT MOpaXeHUs  ANeKTPUYECKUM
TOKOM
9.13 HarpeBOCTOMKOCTb
8.2.3 BosaywHble 3a30pbl M PacCTOSHUA YTEYKU
(BHYTpEeHHMe 4YacTu)
9.16 Koppo3necTonkocTb
A 9.14 CTOMKOCTb NMPOTMB aHOMAaribHOro HarpeBa U
2 OMHECTONKOCTb
B 9.7 ONEeKTPoM30nALMOHHbIE CBOUCTBA
9.8 lNpeBblweHne TemnepaTypbl
9.19.3 HapexHocTb npn 40°C
9.20 CtapeHune 3neKkTPoHHbIX KOMMOHEHTOB
C 9.10 MexaHunyeckas " KOMMYyTaLnOHHasA
N3HOCOCTOWKOCTb
D D 9.9.2 Pabouve XapaKkTepUCTUKN
0 (nocnepoBaternbHbIN AYroBo NPobom)
9.9.3 Pabouve xapakTepuctuku (napannenbHbIn
Ayrosow npobown)
D 9.94 McnbiTaHna Ha yCTOMYMBOCTb K (POHOBbLIM
1 rnomexam




9.9.5

HexxenatenoHoe cpa6aTb| BaHue

9.18 MoBeneHue B criydae 6pocKkoB TOKa
9.12 YcTon4mBocTb npoTvB MeXaHN4eCKunx
TONMYKOB U Y4apoB
9.17 TOK HEOTKIMIOYEHUS B YCIIOBUSIX CBEPXTOKA
D 9.11.1 M
7 posepka Y3l nocne umkna C4 no [EC
60898-1 urm umkna D 4 no IEC 61008-1, nnn
unkna C 5 no IEC 61009-1
E 9111 MNposepka Y3AI nocre uukna E; no IEC
60898-1 mnmn yukna F no IEC 61008-1, nnn
umkna Fp no IEC 61009-1
F 9111 MNposepka Y3AI nocne uukna E5 no IEC
60898-1 nnn umkna E no IEC 61008-1, unu
uukna Fy no IEC 61009-1
G 9.19.2 HapexHocTb (KnmmaTtudeckue UcnbiTaHns)
Ha) IEC 61543:1995

M3m.1 (2005)
Tabnvua 6 - T.1.1

IEC 61543:1995
Nam.1 (2005)

Tabnmua 6 - T.1.2

9.21.3,
21-T.23

Tabnvua

"apMOHWKM, MHTEPTrapMOHMKM

Hanps»keHve B curHanbHon uenu

7 MMNynNbCbl HanNpAXeHnd

9.21.3,
21-T.21

Tabnuua

KoHOYKTVBHbIE HanpsKeHNS/TOKM C
CUHycougansHoM OpMON BOSHbI




9.21.3,
21-T.25

Tabnmua

9.21.3,
21-T.22

Tabnmua

VlsnyqaeMble SJIEKTPOMarHMTHbIE MosiA

HaHOCGKyHD,HbIe MMMNyJibCHbIE MOMEXN

9.21.3,
21-T.26

Tabnvua

9.21.3,
21-T.31

Tabnmua

KoHOykTMBHbIE MomMexu ofwero Buga B
JnanasoHe yacTtoT meHee 150 k'L

OriekTpocTaTudeckune paspsagbl

a) [N yCTPOWCTB, coaepxalmx ocuunnorpad NOCTOSHHOrO AeWCTBUSA, A0
UCMbITaHU N0 SaHHOMY LMKy NpoBoadaT ncnoitaHne no CISPR 14-1.

Tabnmua A.3 - Luknbl ncneitanni gna Y3001, knaccndmumpyembix no 4.1.3

Lnkn Homep pasgena, || icnbiTanue (unn npoBepka)
ncnbITaHUA nogpasaena,
MyHKTa,
noanyHKTa
AL 6,D.4 MapkupoBka
8.2.1,D.5.1 O6wwe nonoxeHns
8.2.2 MexaHu3m
9.3 CTOMKOCTb MapKUPOBKU
8.2.3 BosgylHble 3a30pbl M PacCTOSHUA YTEYKU
(TONbKO HapyxHble YacTw)
9.15 MexaHnam cBob60ogHOro pacuenneHms
94 HagexHocTb  BWHTOB,  TOKOMPOBOAALLMX
yacTen n coegmnHeHun




95 HapexxHocTb  BbIBOAOB AN BHELLUHUX
NPOBOAHMKOB
9.6 3awmTta  OT MNOpPaXeHUs  ANeKTPUYECKUM
TOKOM
9.13 HarpeBocToMKoCTb
8.2.3 BosgylHble 3a30pbl M PacCTOSIHUA YTEYKU
(BHYTpEHHME YacTn)
9.16 KopposunecTonkocTb
D.6.4 [MpoBepka yYCTPOUCTB, YKa3aHHbIX 454
pa3bopkun
A 9.14 CTOMKOCTb NMPOTMB aHOMAaribHOro HarpeBa U
2 OMHECTONKOCTb
B 9.7 ONEeKTPoM30nsALMOHHbIE CBOMCTBA
9.8 [NpeBblweHne TemnepaTypbl
9.19.3 HapexHocTb npn 40°C
9.20 CTapeHune 3neKTPOHHbIX KOMMOHEHTOB
C 9.10 MexaHunyeckas " KOMMYyTaLoHHasA
N3HOCOCTOWKOCTb
D D 9.9.2 Pabouve XapakTepUCTUKN
0 (nocnepoBaternbHbIN AYroBo NPobom)
9.9.3 Pabouve xapakTepuctuku (napannenbHbIn
Ayrosow npo6own)
D 9.94 McnbiTaHna Ha ycToOM4MBOCTb K (DOHOBbLIM
1 rnomexam




9.9.5 HexenaTenoHoe cpabatbiBaHue
9.18 MNMoBeneHue B criydae 6pockoB TOKa
9.12 YctonumeocTb npoTvB MeXaHN4eCKux
TOMYKOB 1 yOapoB
9.17 TOK HEOTKIMOYEHUS B YCIIOBUSIX CBEPXTOKA
D 9.11.1 M
7 posepka Y3l nocne umkna C4 no [EC
60898-1 nrm uukna D2 no IEC 61008-1, unm
umnkna C 4 no IEC 61009-1
E 9.11.1 MNposepka Y3AI nocrne uukna E; no IEC
60898-1 mnn umkna F no IEC 61008-1, unun
umkna Fp no IEC 61009-1
F 9111 MNposepka Y3l nocne uukna E5 no IEC
60898-1 mnm umkna E no IEC 61008-1, unun
uukna Fy no IEC 61009-1
G 9.19.2 HagexHoCTb (KnMMmaTtunyeckmne ucnblTaHus)
Ha) IEC 61543:1995

N3m.1 (2005)
Tabrmuya 6 - T.1.1

IEC 61543:1995
N3m.1 (2005)

Tabnvua 6-T.1.2

9.21.3,
21-T.23

Tabnmua

rapMOHI/IKI/I, MHTEPrapMoHUKn

Hanps»keHne B curHanbHon uenu

Nmnynbcbl HanpsprkeHns

9.21.3,
21-T.21

Tabnvua

KoHOyKTUBHbIE HanpsKeHNS/TOKN c
CUHyCOMAHOW POPMOW BOSTHBI




21

21

9.21.3,

9.21.3,

-T.2.5

-T.2.2

Tabnmua

Tabnmua

I/I3nyqaeMb|e SJIEKTPOMarHUTHbIE NMosiA

HaHOCGKyHD,HbIe MMMyJibCHbIE MOMEXN

21

21

J 9.21.3,

9.21.3,

-T.26

-T.31

Tabnuua

Tabnmua

KoHoykTuBHble nomexu obuwero Buga B
AnanasoHe YacTtoT MmeHee 150 kl'y,

AnekTpocTaTnyeckue paspaabi

cornacHo D.6.2.

a) [Ina yCTPOWCTB, coaepalmx ocuunnorpad MOCTOSAHHOrO AEeUCTBUSA, A0
UCMbITaHU NO SaHHOMY LMKy NpoBoadaT ncnoitaHne no CISPR 14-1.

b UenbitaHna 9.3-9.5 n 9.13-9.15 nposogat gononHuTensHo ana BOMOMN

A2 Yucno o6pa3uoB, noaBe praeMbIX UCNbITAHUIO MO NOSTHON Npoueaype

Ecnm ucnbiTaHnio nogeepraroT ToNbko oauH HomuHan Y3l ogHoro Tuna, TO
yncrno obpasuoB, MOABEpraeMbiX Pas3nMYHbIM LMKIaM WUCMbITaHWNW, yKasaHo B
Tabnmue C.4, B KOTOPOM NpUBEAEHbI KPUTEPUM NPUEMKMN.

CooTBeTcTBME CTaHAapTy MNOATBEPXKOAAETCHA, ecrnm Bce obpasubl COrfacHo
rpacde 2 BblOepXMBaOT UCMbITaHUA. Ecnn ucnbiTaHMe BblOEPXKMBAIOT TOMbKO
MUHMMarbHOE KONnM4ecTBO 0OpasLoB, yKasaHHbIX B rpade 3, TO MCMbITbiBalOT
AOMNorHUTENbHbIE 00pas3ubl, YkasdaHHble B rpade 4, KOTopble OOMKHbI MOMHOCTLIO
oTBeYyaTb TpebOoBaHMSAM LMKNA UCMNbITAHWNA.

Tabnmua A4 - Yncno o6pasyoB AN UCMbITaHWS MO NOMHOW NpoLeaype

Lnkn venbiTanus || Yucrno MvHuMmansHoe 4ucro ||Yvcno  obpasuos

) o6pasuoB o6pa3suos, ans NMOBTOPHbIX
BEICPXABLLNX UCTbITAHUAC)
ncnbltaHusa b

A 1 1 -

A, 3 2 3

B 3 2 3




C 3 2 3
Dy 3 0d) 3
D, 3 odj 3
D, 3 3 3
E 3 o) 3
F 3 o) 3
G 3 2 3
He) 3 2 3
le) 3 2 3
Je) 3 2 3

al B LlesfiloM TOJIbKO TPpU LUKNna nCnbITaHU MOTIYT BbIMNMOJIHATECA NOBTOPHO.

b} Mpegnonaraetcs, 4To o6pa3sel], KOTOPbIV He BblAepXan UcnbiTaHue, He
oTBevyaeT TpeboBaHUsSIM BcreacTBue OedekToB U3roToBMeHus unn cbopku, He
nokasaTerbHbIX 451 KOHCTPYKL WM.

¢/ [lpM NOBTOPHOM MUCMbITaHWM Bce pesynbTaTbl [AOSDKHbl  ObIThb
NOSIOKUTENbHBLIMM.

4} Bce obpasubl AomKHbI oTBeYaTh TpebosaHmnam 9.9.2, 9.9.3 n 9.11.2.4, no
npumeHeHuto. Kpome Toro, B xoge ucnbitaHmn no 9.11.2.3, 9.11.2.5 a), 9.11.2.5 b)
mm 91125 c) HM B ogHOM wn3 o6pasyoB He [LOIMKHO MPOUCXOAUTL
YyCTaHOBMBLLENCS AYrM UM NPOOMBHOIO paspsga Mexagy normocamu Umm Mexay
nontcamMm 1 KOprycom.

&l o 3anpocy marotosutenada OAMH N TOT Xe KOMMJIEKT o6pa3u,0|3 MOXeT
ObITb noaBeprHyT 3TMM LUKInam MCNbITaHWUIA.




Tabnuuya A.5 - Ymcno obpasuoB Ans McnbiTaHKs NO YNPOLLEHHOW Npoueaype

WK UCMbITaHWSA

u Uuncrno obpasuosatb!

A
OpvH obpasel, ¢ MakcuMarbHbIM HOMUHAMbHLIM TOKOM

B Tpv obpasua ¢ MakcMmasbHbIM HOMUHAMbHBIM TOKOM £y

c Tpu obpasua ¢ MakcumarsibHbIM HOMUHASTbHLIM TOKOM

Dg Tpun obpasua ¢ MakcmasibHbIM HOMUHArbHBIM TOKOM £y,

Dy Tpy obpasua ¢ MakcMmarbHbIM HOMUHATbHBIM TOKOM 1y

D4 Tpu obpasua ¢ MakcumarsibHbIM HOMUHATTbHLIM TOKOM

E
Tpu obpasua ¢ MakcumarsibHbIM HOMUHASTbHLIM TOKOM

F
Tpy obpasua ¢ MakcMmarbHbIM HOMUHAMbHBIM TOKOM £y
Tpu obpasua ¢ MUHUMarbHLIM HOMUHAIbHLIM TOKOM

G Tpu obpasua ¢ MakcumarsibHbIM HOMUHASTbHLIM TOKOM
Tpu obpasua ¢ MUHUMarbHLIM HOMUHAMNbHLIM TOKOM

H Tpn obpasua C OAMHAKOBLIM HOMMWHAMbHBIM TOKOM [ ,
BblGpPaHHbLIM NPON3BONbHOE
Tpn obpasua € OOMHAKOBbLIM HOMMWHAIbHLIM TOKOM 1, ,
BblGpPaHHbLIM NPON3BOIbHO !




Tpn obpasua C OAMHAKOBbIM HOMWHArbHbIM TOKOM [, ,

BblGpaHHbLIM NPOM3BONBHOS!

1) Ecnu uUcnbITaHve crieayeT NoBTOPUTb COMMAcHO MUHUMAITIbHOMY KPUTEpUIo
paboTtocnocobHocTn no pasgeny A.2, NCMOMb3yT HOBLIN KOMMMEKT 006pa3LoB
ANS COOTBETCTBYIOLLENO LMKMa ucnbiTaHui. [py NOBTOPHbLIX MUCMbITAHUAX BCE
pe3ynbTaTbl JOIKHbI ObITb NONOXATENBHBIMMN.

bl Takke nNpuUMEeHUMO K opgHonomocHeiM Y3OM ¢ HEKOMMYTMPYEMOW
HenTpanbto 1 AByxnomtocHbiM Y3 ¢ ogHUM 3alWmLLEHHBIM NOSIKOCOM.

¢} Tonbko HanGorbluee YACNo NyTen Toka.

A3 Yucno obpas3uoB, noaBepraeMbiX O4HOBPE MEHHOMY UCMNLITAaHUIO NO
ynpouweHHou npoueaype ansa cepum Y3AIN oanHakoBOW NpUHLMNUANbHOW
KOHCTPYKLIMN

A3.1 Ecrm cepuro Y3l ogvHakoBOWM MPUHLMNMANbHOW KOHCTPYKLUM UMK
aononHeHnss Kk cepum Y3 nogBepraloT UCMbITAHUIO C LEMbi cepTudmKaumnm,
4ncno obpasuoB MoXeT BbITb YMEHbLLEHO corracHo Tabnmue A.5.

Mpumevanne - B  wmHTEpecax [OaHHOrO  MPUIIOXEHUS  OAMHaKoBast

NpYHUMNManbHas KOHCTPYKUMA ModpasyMeBaeT Cepuio HOMUHAamNbHOro Toka [y
N/vnn ¢ pasHbIM YMCIIOM MOSHOCOB.

Y30l moryT cuntatbCs O4HOW U TOW Xe MPUHLMUNManbHOM KOHCTPYKLUMKN, ecnu
OHW UMEIOT:

1) ogHy 1 Ty e 6a30BYI0 KOHCTPYKLINIO;
2) opraHbl ynpasrieHUs C WOEHTUYHBbIM MEXaHU3MOM pacLensieHuns;

3) vOgeHTUYHble  MaTepuarnbl, MNOKPbITUS U pa3mepbl  BHYTPEHHUX
TOKOMPOBOASILLYMIX YaCTEN, KPOME HUKENPUBEAEHHBIX B MEPEYMCTIEHNN a);

4) BblBOA bl O4MHAKOBOW KOHCTPYKLIMKW, KPOME NPUBEAEHHbIX B NepeyncneHmn b);
5) noeHTUYHbIe pasMepbl KOHTAKTOB, UX MaTepwuarn, opmMy 1 cnocob KpenneHus;

6) aHanorMyHble pydYHble MEXaHU3Mbl YNPaBeHUs; UX MaTepuan u gusndeckue
XapaKTePUCTUKMK;

7) MAOEHTUYHbIE INTUTbEBbLIE N N30JTUPYKOLLME MaTepunarnbl;

8) wOeHTMYHble  MmaTtepuanbl, KOHCTPYKLUMIO M MpUHUMN  OencTBUSA
LlyroracutesibHoro yCTponCTBa;

9) oguHakoByld 0a30BYKD KOHCTPYKLMK OAaTYMKOB TOKa ANS [AaHHOro Tuna
XapaKkTepUCTUKKN, KPOME OTINYWIA, AONYCTUMbIX B MEPEYNCTIEHNN C);



10) oauHakoByto 6a30BYH0 KOHCTPYKLMIO YCTPOMCTBA 3KCMIyaTalMOHHOIO
KOHTPOISI, MPW €ro Hanu4um.

Mpn ycrnoBuun cobrntogerus Y3M BbilweykasaHHbIX TpeboBaHWMI gonyckarTcs
cnegyowme pasnuuns B:

a) nroLaam nonepeYHoro CeYeHNs BHyTPEHHMX TOKOMPOBOASLLWMX COEAUHEHNI 1
LMMHE TopouaarnbHbIX COeANHEHWI;

b) pasmepax BbIBO4OB;

C) Yynucrne BUTKOB U niowaan rnonepevyHoro ceYvYeHud OOMOTOK 1 pa3mMepax un
MaTtepuane cepaedyHuka gatymka Toka, HaCKOJIbKO NPMMEeHUMO.

A3.2 [Ona Y3AMN, wumelowmx OAMHAKOBbIE Kraccudmkauuio Mo cnocoby
nocTpoennst (cM. 4.1), ¢ pasHbIMA HOMUHArbHBIMW TOKaMM YnCio obpasuoB Ans
UCMbITaHU MOXeET BbITb YMeHbLUEHO no Tabrmue A.5.

NMpunoxeHune B (o6s3aTtenbHoe). OnpeneneHune
BO34YLHbIX 3a30POB U PaCCTOSAHUMN YTEUYKHU

MpunoxeHve B
(o6si3aTensHoE)

Mpu onpegeneHuy Bo3OyLHbIX 3a30POB U PACCTOSIHUIA YTEYKM peKOMeHayeTcst
y4uTbIBaTb CrieaytoLlee.

B.1 OpueHTauua u pacnosioxeHue Nym yreuyku

Ecrm  Heobxogumo, wu3rotoBuTeNb OOMMKEH YyKasaTb Mpeanonaraemyro
opveHTaumno obopyaoBaHUSA UMM KOMMOHEHTa C TeM, YTODObl Ha MyTU YTeYku He
BO34EeMCTBOBArO CKOMNMeHNe 3arpsi3HeHns, Ha KOTOPOE OHU He pacCyMTaHbI.

B.2 PaccTtosiHuA yTe4ku npyu NpUMeHeHUN HeCKONbKUX MaTe puanos

PaccTosiHMe yTeukM MOXET paspblBaTbCA Ha HECKONbKO YacTel pasHbIX
maTepuanoB WunM UMEKLWMX pasHyld CTeneHb 3arps3HeHusi, ecriM OdHO U3
PaCCTOSIHUIA YTEYKM, U3MEPEHO, YTODObI BblAEPXKMBATL MOSHOE HaMPSPKEHVE U BCe
pacCTOsiHNE M3MEPEHO B COOTBETCTBUM C MaTepuarioM, MMEKLMM HaUMeHbLUIA
CuUT.

B.3 PaccrosiHus yte4yku, pasopBaHHble MfiaBaroWe TOKONpoBoOASLLEN
YacTbio

PaccTosiHne yTeukn MOXeT pa3pbiBaTbCsl HAa HECKOSTbKO YacTen, BbIMOSHEHHbIX
N3 M3OMSALMOHHOIO Martepuana, umewowmx oguHakoBbin CUT, o6begMHEHHbIX Umn
pasgernieHHbIX NraBawyMm NPOBOAHMKAMM, MOCKOMNbKY CyMMa pacCTOsSHUIA Yepes
KaXayto OTAENbHYH YacTb paBHa UM MPEBbILLAET PacCTosIHNE yTeYkn, Tpebyemoe
Kak ecrv nnaeatoLLas YacTb He CYLLUEeCTBYeET.

MuHumanbHoe paccTosHue X ON9 KaXkdon OTAeNbHOM 4YacTu pacCTOsIHUA
yTeuku npmeeeHo B 6.2 (cM. Takxe npumep 11) IEC 60664-1:2007.



B.4 U3mepeHne pacCcTosHUM YTeYKU U BO3AYLUHbIX 3a30pOB

Mpn wu3amepeHun pacctosHun yTedkn no IEC 60664-1:2007 pasmep X,
yKa3aHHbIN B HKECNEAYIOWMX NpuMepax, UMeeT MuHUMarnbHoe 3HaveHne 1,0 mm
AN CTeneHn 3arpsasHeHns 2.

Ecnv BO3gylwHbI 3a30p MeHee 3 MM, MVHUMarbHYK LUMPUHY >Kernobka
A0MNyCKaeTCs YMEHbLUNTL [0 TPETU 9TOro 3a3opa.

MeToabl M3MeEpPEHUss PacCTOAHUA YTEYKM N BO3AYLUHbIX 3a30pOB NoOKasaHbl Ha
npumepax 1-11. B HWMX He pJenawT pasnmyuma Mexay 3a3opaMy KOHTaKTOB,
Xenobkamu n TMnamm n3onsauun.

Kpowme Toro:

- npegnosnaratoT, YTO KaxablA Yroyl NepekpbiBaeTCsl U30NMPYHOLLIEN BCTaBKOW
LWmpuHOn X MM, HaxXO4sLWEeNncs B caMOM HeGNaronpmusaTHOM MOSIOXKEHUN (CM. NpUMep
3);

- €CNM pacCTOsiHME MeXOy BEepXHUMM KpoMKamu xerobka paBHO X MM vmu
Gonee, paccTosiHNE YTEYKM U3MEPSIIOT MO KOHTYpaMm xernobka (cM. npumep 2);

- pacCTosHMA YTEYKN M BO3QYLUHblE 3a30pbl, U3MEPEHHbLIE MEXOY YacTaMM,
ABWXYLLUMUCA OTHOCUTENbHO OpYr Apyra, U3MepsitoT B CaMOM HebrnarornpusaTHOM
NOSOXEHUN 3TUX YaCcTEN.

Mpumep 1

Ycrnosue: PaccmatpuBaembli  NyTb  YTEYKM  OXBaTbiBaeT  kerobok ¢
napannenbHbIMAU UK CXOAAWMMUCS OOKOBbIMW CTEHKaMy mobon rnybuHbl npu
LWMpuHe meHee X MM.

MpaBuno: PaccTosiHMe yTeyku M BO34YLUHbIA 3a30p M3MEPSIOT MO NPAMOWn
NMHMM NoBepPX xenobka, Kak NokasaHo Ha CXeMe.

Mpumep 2

TR AKX KA RS
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Ycnosue: PaccmartpuBaembli MyTb OXBaTbiBaeT Xenobok ¢ napannenbHbIMU
BGOKOBbIMM CTEHKaMM MHOBON rMyOuHbI LWMprHOM X MM unn Gonee.

MpaBuno: BosgylwHbin 3a3op onpegendatT no npsiMon. PaccTosiHue yTeykn
NPOXOAUT MO KOHTYPY »enobka.

Mpumep 3



Ycnosue: PaccmatpuBaeMblil MyTb OXBaTbiBaeT KIMHOBUOHBIN XenobOoK LMPUHON
6onee X mMm.

MpaBurno: BosgylwHbin 3a3op onpenendatT rno npsiMon. PaccTosiHue yTeyku
NPOXOAUT MO KOHTYPY enobka, HO 3aMblKaeT HaKOpPOTKO ero AHO MO BCTaBKe
LUMPUHON X MM.

Mpumep 4

Ycnosue: PaccmaTtpuBaeMbii NyTb OXBaTbiBaeT pebpo.

MpaBurno: BosgylwHbin 3a30p - KpaTyaullee pacCTosHWME MO BO3AyXy Hag
BepLuMHOM pebpa. NMyTb ToKa yTeuykn NpoxoauT no KOHTYypy pebpa.

Mpumep 5

< X < X pam

Ycnosue: OTOT NyTb BKIOYAET HE CKPEMMEHHbIA CTbIK C XerobKOM LUMPUHON
MeHee X MM no 06€e CTOPOHbI OT Hero.
MpaBwnno: Bo3gyLuHbIM 3a30p M NYTb TOKA YTEYKM ONpeaenstoT no npsiMon.
Mpumep 6

= X nan ]

b e e — — — s —— ]




YcnoBue: ATOT NyTb OXBaTbIBAET HE CKPENSIEHHbIN CTbIK C Xenobkom wmpunHon X
MM unn 6onee no o6e CTOPOHbI OT HEro.

MpaBuno: BO3AYLUHbIA 3a30p OMPeAensalT no npsMoi. [yTb Toka YTeuku
NPOXOAUT MO KOHTYPY erobKoB.

Mpumep 7

= X MM < X M
= i |

Ycrnosue: 3TOT NyTb OXBATbIBAET HE CKPENSIEHHbIN CTbIK C XeflobKOM LUMPUHON
mMeHee X MM C OQHOW CTOPOHbI M paBHbIV unn 6onee X MM - C 4pyrov CTOPOHbI.
MpaBuno: Bo3ayLlwHbi 3a30p 1 NyTb YTEYKN COOTBETCTBYIOT PUCYHKY.
Mpumep 8
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Ycnosue: lNyTb yTeYkM nonepek He CKPEMIIEHHOro CTbika MEHbLUE, YEeM MOBEpX
Gapbepa.

MpaBuno: Bo3gylwHbI 3a30p paBeH KpaTyanwemy MyTu B BO34yxe MoBepx
6apbepa.

Mpumep 9



=X MM

Ycnosue: [JOCTaTOMHO LUMPOKWUIA, YTODObI 3acnyxuMBaTb BHMMaHUSA, 3a30p Mexay
rONOBKOW BUHTA U CTEHKOW nasa.

MpaBwuno: Bo3gyLuHbIM 3a30p U NYTb YTEYKN COOTBETCTBYIOT PUCYHKY.

Mpvmep 10

= X MM

Ycnosue: 3a30p Mexay rorioBKOM BMHTA U CTEHKOM Masa CIIMLWKOM Y3KUI, 4YTOObI
NPUHUMATL €ro BO BHUMaHue.

MpaBuno: PaccTosiHne yTeukn N3MepsoT OT BUHTA 4O CTEHKU, eCNM OHO paBHO
X MM.

Mpumep 11



C'- cB0O6OOHO OBWMXKYLLAACH YacTb;

d+D - Bo3ayLUHbIN 3a30p;

d+D - paccTosiHVEe yTeYKN.

YcnoBHble 0603HaYeHnst K pucyHkam npumepos 1-12:
__ - BO34YLUHbIN 3a30p;
- PacCTOSHUSA YyTEYKM

NMpunoxeHue C (ob6a3aTenbHoe). YCTPONCTBO
Ana obHapyXeHus BbIOpoca NMOHU3UPOBAHHbIX
rasoB AJ11 UCMNbITaHUA NPU KOPOTKOM
3aMblKaHUM

MpunoxeHne C
(obsasarenbHoe)

McnbiTyemoe yCTpoOMCTBO MOHTUPYIOT, Kak NokasaHo Ha pucyHke C.1, npu aTom
MOXeT noTpeboBaTtbCs AopaboTka C y4yeToM OCOOEHHOCTENM KOHCTPYKLUM
YyCTPOMCTBa B COOTBETCTBUU C UHCTPYKLMAMWN U3rOTOBUTENS.

Ecrm Heobxogumo pana onepaumi "O", 4UCTbIA NOMUATWUIEHOBLIA NINCT
TonwmHoun (0,05£0,01) MM pasmepamu B KaXkgoM HanpasreHun, No KpanHen mepe,
Ha 50 MM Gonblue HanbonbLUMX pasMepoB (PPOHTaNbHON CTOPOHbLI YCTPOMCTBA, HO
He MeHee YyeM 200200 MM KpenaT v B pa3yMHbIX Npegernax HaTarmearT Ha pame,
pacnonoXeHHon Ha pacctosHum 10 MM OT HambombLUero BbICTyNa oOpraHa
ynpaernieHusa gns yctpovcTtea 6e3 yrnybrneHus Ans opraHoB ynpasrieHus nmbo ot
Kpas yrnybneHus Ana ycTporucTBa ¢ yriybrneHvem Ans opraHoB ynpaBneHust.

Pusnyeckme xapakTepUCTUKN NOSINITUNEHOBOTO fUCTa:

MnotHocTb Npu 23°C: (0,92+0,05) ricm? ;

Touka nnaenenus: 110°C-120°C.

Ecrm TpebyeTtcqa, ¢ uenbio NpegoTBpaLLEHMS MOBPEXOEHUS fUcTa ropsaynmm
YacTuuamu, BbifieTaOWMMM U3 OTBEPCTUN AN BbIXSIONa Ayrn, Mexay oTBEPCTUSIMU
AN BbIXo4a Ayrv 1 IMCTOM pa3MeLLaloT, Kak nokasaHo Ha pucyHke C.1, 6apbep 13
N30M19LMOHHOIO MaTepuana TONWMHOM HE MeHee 2 MM.

Ecrmn TpebyeTca, Ha paccTosiHUM @, MM, OT Kaxxgoro OTBEPCTUSA Af1a BbiXrona
AyrM C OBYX CTOPOH YCTPOWCTBAa pacnoraralT CETKY (CETKM) COrfacHO PUCYHKY
C.2. LUenb ceTku (pucyHok C.3) pormkHa 6biTb NpucoegmHeHa k Todkam B n C.

MapameTpbl Lienu CEeTKMU:

Pesuctop R 1,5 Owm;

MegHasi npoBosioka NnaeBkoro npegoxpaHutens F anuHa 50 mm, gnameTp no
nepeuncnenuio f)1) 9.11.2.2.
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1 - oTBOA ONA NOAKIMIOYEHUS K NPefoXpaHUTento; 2 - MeTannnyeckaa nnmra; 3 -
kabenb; 4 - yrooTBoA; 5 - peleTka; 6 - neperopogka; 7 - NMINCT U3 NONMaTuneHa; 8 -
pama

PucyHok C.1 - AcnbiTaTeneHasa yctaHoBKa
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1 - pamKka u”3 WU30MAUMOHHOIO MaTepuwana; 2 - npoBosfioka W3 Meau; 3 -
MeTannMyeckoe coeguHeHne MeHOWM NPOBOSIOKM

PucyHok C.2 - PewweTka

1 - coegnHuTb ¢ ToMkamm B n C

PucyHok C.3 - OnekTpuyeckas Lenb peLieTku

NMpunoxeHue D (oba3aTenbHoe).
JononHuTtesnibHble TPe6OBaHUA U UCNbITAHUSA
ana Y340 no knaccudumkaumm 4.1.3,
npeaHasHa4vYeHHbIX oA COOPKU Ha MecTe
YCTAaHOBKM C rMaBHbIM 3alUTHbIM
YCTPOMCTBOM (aBTOMaTU4YECKUM
Bbikrnto4vatenem unv ABAT, nnn BAT)

MpunoxeHve D
(obgasarenbHoe)

D.1 O6wme nonoxeHus

OcHoBHas YacTb HACTOSALLEro cTaHaapTa BO BCeX acnekTax pacnpocTpaHsaeTcs
Ha YCTPOWCTBAa, OXBaTbiBa€Mbl€ HACTOSILLMM MPUITOXKEHMEM, ECITN HE YCTAHOBJIEHO
WHoe.

D.2 O6nacts npumeHeHus

HacTtosiwee npunoxeHune pacnpocTtpaHsaeTca Ha Y3[I, cocTosiwme mn3 broka
o6HapyxeHusa ayrosoro npobos (6OLIM), KOTopbI MOXET TaKxe BKIOYaTb 3almTy
OoT amddepeHunansHoro Toka, npegHa3HavyeHHble AN MexaHudeckor cOopku no
WHCTPYKUMSIM W3rOTOBUTENS HA MECTE YCTaHOBKM C OOHUMM WM HECKOSbKUMMN
3afaHHbIMK 3aWMTHBIMW YCTPONCTBaMK, KOTOpble MOryT ObiTb aBTOMaTUYECKUMMU
BbikntovaTensammn no IEC 60898-1 nnn YOT no IEC 61008-1, IEC 61009-1 urm IEC
62423.

N3rotoButens poskeH ykasatb Tunbl BOLAIN v 3aWMTHBIX YCTPOWUCTB,
NOAXOASALMX A9 COBMECTHOM COOopKM.

D.3 TepMuHbI 1 onpeaeneHus
CBoGOAHBIN

D.4 MapkupoBka u gpyras uHcp opmauma o6 nsgenum



D.4.1 HammeHoBaHue U3roToBUTESA UMW TOBapHbIN 3HaK

CormacHo pasgeny 6, nepeducrieHMe a) HacTosAWEro craHgapTa
aBTOMaTu4eckui Bolkmoyatens u/vnn YOT n BOAI, koTopble npeaHa3HayYeHb! Ans
COBMECTHON COOpPKWN, AOMKHbI HOCUTb HauMeHOBaHWE OAHOTO W3roTOBWUTENsS W
UMeTb OANH TOBaPHbIN 3HaK.

D.4.2 MapkupoBka

D.4.2.1 MapkupoBKa aBTomatMyeckoro Bbiknto4arensa unu YOT

MapkupoBka aBTOMaTMYECKOro BbIKMoYaTens AospkHa cooTBeTcTBoBaTh IEC
60898-1.

Mapkuposka YOT gorrkHa cootBeTcTBoBath IEC 61008-1, IEC 61009-1 unm IEC
62423, N0 NPUMEHEHMIO.

D.4.2.2 MapkupoBka 5O

BEONM mapkupytoT cornacHo pasgeny 6, Tabnmua 5, nepeuncnenus a), b), c),
d), g) HacTosiLwero cTangapTa.

HononHutensHo BOIN mapkupytoT:

- MakCumasnbHbIM HOMWHAmNbHbLIM TOKOM aBTOMAaTUYECKOrO BbIKMKOYaTENsl Uin
YOT, ana c6opku ¢ KOTopbIM NpegHa3HadveH (Hanpumep, makc. 16 A);

- cumoriom (BOANM Takke MoxeT ObiTb pacnofiokeH C JfieBOM CTOPOHbI
BblKMOYaTENs)

BOAON




BOAMN, sknovaowme 3aumty OT AuddepeHunanbHOro TOKa, OOPKHbI UMETb
MapKUPOBKY C yKaszaHWeM Crieayowmx AaHHbIX:

- OTKnmovawwmn anddepeHumansHbln  TOK  (BUOMMYKD B YCTaHOBMEHHOM
NOOXEHUN);

- cumBon "S" B KBagpaTe Ana yCTpPOUCTB Tvna S (BMAMMYKO B YCTaHOBMEHHOM
NOoXeHun);

- yKasaHune o0 doyHKLMoHanbHon 3asucumocTn ABT OT ceTeBOoro HanpsikeHus,
€CNn1 NPUMEHMMO (B CTaanM paCCMOTPEHNS);

- cumBon T - cpeacTBO ynpaBrieHUMS YCTPOWCTBOM  3KCMfyaTauMOHHOMO
KOHTpONS;

- CXema NOAKMIYEHS;

- pabo4vas xapakTepucTuka npu Hammuun aunddepeHumanbHblX TOKOB C
COCTaBNAOLLMMM NOCTOSHHOIO TOKa:

ABAT Ttvna AC - cumBon (IEC 60417:2012);
ABIT Tuna A - cumson (IEC 60417:2012);

ABIT tuna B - cumeon [=x][===] (IEC 60417:2012).

PekomeHoyeTca  MapkuMpoBaTb  CCbIIKM  Ha  CTaHOapTbl,  KOTOPbIM
COOTBETCTBYIOT aBTOMaTU4eckue Bolknmodaterm nnm YOT, ana c6opkn ¢ KOTopbiMu
npeaHasHadeH 6OI.

D.4.2.3 MapkupoBKka c60pku aBToMammyeckoro Bbikmnto4vatensa wnu YOT ¢
BoAan (y3amn)

Cnegytowaa mapkmpoka Ha BO[N, ykaszaHHas B D.4.2.2, He gormkHa ObiTb
BMAMMON nocne cbopku:

- nepevncneHune c) no pasgeny 6, Tabnmubl 5;

- MakCuMMaribHOrO HOMWHArbHOTO TOKa aBTOMAaTMYECKOro BbIKMYaTens, C
koTopbiM BONN moxeT 6bITb cobpaH. MapkmpoBka no nepedncneruio h) Ha O,
€Cnv NPUMEHMMO, 0SPKHA OCTaTbCHA BUAUMOWM nocre cOopKu.

D.4.3 NHcTpyKuum no cbopke n onepupoBaHuio

N3rotoButens porkeH npegycmotpete ana  BOAMN  cooteeTcTBylOLLME
WHCTPYKUMN. DTN UHCTPYKUUWN, KaK MUHUMYM, OOSDKHbI COAEPXaTb CriedyHoLLyto
NHpopMaLnto:

- CCbIfIKYy Ha Tvn (TWNbl) U KaTanoXHbI HOMEpP (HOMepa), HOMUHarbl TOKa W
HanpsKeHUs, YNCNOo NOSOCOB U T.A4. aBTOMATUYECKUX Bblktovatenen nnm YOT, ¢
koTopbiMn BO[II npeaHa3Ha4veH ana cbopku.

MpumevaHre - Yucno nyterm Toka aBTOMaTMYECKOro Bbikmtovatens wvim YOT
coBnagaet ¢ yucnom nyten BONN. BbiBOAOM MM COEQMHEHNEM HEWTPANN MOXHO
3aMeHUTb HenTparbHbIN NOMC aBTOMAaTUYECKoro Bblkntovarensa nnm YAT;

- NOHWXaKOLWLWMI KO3GMULIMEHT, ECINN UMEETCH;

- cnocob cbopku;

- He0H6X0OMMOCTb NPOBEPKN MEXaHNYECKOM paboTbl nocre cOopKu.

D.5 Tpe6oBaHMA K KOHCTPYKLUMU

D.5.1 O6wme nonoxeHus

KoHCTpykuusa fgorrkHa 6biTb TakoBa, YTOOblI MMenacb BO3MOXHOCTb coOpaTb
Y3l Ha mecTe ycTaHOBKM.

KoHCTpyKumsa gormkHa 6bITb Takon, 4Tobbl MOXHO ObINo pasobpaTb YyCTPOMCTBO
MO UHCTPYKL N U3rOTOBUTESTS.

YcTponcTBa, He npefHa3HavyeHHble NS AeMOHTaxa, 6yayT MMeTb BuavMble
MOBPEXOEHMS.

CootBeTtcTBUe nposepsitoT no D.6.4.

D.5.2 CteneHb 3alLmThI



D.5.2.1 O6wume nonoxeHus
CteneHb 3aumtbl BOLIN gomkHa ObITb HE HWke, Yemy aBTOMaTUYECKOro
Bblkntoyatensa nim YOT, ana c6opkn ¢ KOTOPbIM OH NpeaHa3Ha4veH.

D.5.2.2 Tpe6oBaHMA K MeXaHU4Y€CKOMN KOHCTPYKLUMN

ABTomMaTmyeckun Bbikitodatens wwm YOT wn BOMAMN  pomkHbl  nerko
MOHTMPOBATLCS BMECTE, a KOHCTpyKuus BOI aormkHa UCKNoYaTh HENpaBUbHYHO
cHOopKYy.

He pomkHO ObiTb He3akpensieHHbIX YacTen ONs COeQMHEHUsT pacLennsowmx
MEeXaHN3MOB.

CpegncTBa kpenneHus onst cbopku JOmMKHbI ObITb NPUIOXKEHbI.

MpymeydaHue - KpblILWKK BbIBOLOB HE OXBaTbIBAOTCA AaHHbIM TpeboBaHMeEM.

D.5.3 dnekTtpnyeckas CoBMeCTMMOCTb

HomkHa ObiTb  UCKMKOYEHA  BO3MOXHOCTb  COOpPKM  aBTOMAaTMYECKOro
BblknoyaTena uim YOT ¢ gaHHbIM HOMUHanbHbIM HanpsbkeHnem n BOLIN ¢ 6onee
HU3KUM HOMUHAarbHbIM HarnpsiKeHNEM.

MpumevaHne - HenpaBunbHOE coYeTaHWe AOMKHO ObiTb  UCKIHYEHO
MEeXaHNYECKOW UIMN 3MNeKTPU4ECKON KOHCTPYKLINEN.

[domkHa ObiTb  UCKMOYEHA  BO3MOXHOCTb  COOPKM  aBTOMaTU4ECKOro
BblkntoyaTensa unm YOT ¢ AgaHHbIM HOMUHanbHbIM Tokom 1 BOIN, mapkupoBaHHOro
6oree HM3KMM HOMUHarbHbIM TOKOM (CM. D.4.2.2).

BoiBogbl BO[MI gormkHbl 6bITb NpeagHasHadeHbl Ans NOAcCOoeaMHEeHus psaa
HOMMHarbHbIX MOMEPEYHbIX CEYEHU NMPOBOAHMKOB, YKa3aHHbIX B Tabrnumue 7 IEC
60898-1 Ans HOMWHAanNbHLIX TOKOB BbIKNoYartenen unm B Tabrvue 8 IEC 61008-1
ana YOT, npegHasHavyeHHbIX s cOopKu.

OnekTpunyeckune coeguHenuns mexay bOIN n aBTomaTu4eckum Bbiko4YaTenem
nm YOT, npeaHasHayeHHbIM Onsi cOOpKW, AOSMKHbI ObiTb BbLIMNOMHEHbI B BuAe
yacTtu BOAI.

HormkHa OblTb MCKMOYEHa BO3MOXHOCTb Takon COOPKM aBTOMATUYECKOro
BbikntovaTensa mnm YOT ¢ gaHHOM HOMMHaNbHOW HauOOonbLUen OTKMYatoLLen
cnocobHocTbio M BO[N, koTopasi 6bl B pesynbrate npveena Kk 6oree HW3KOW
OTKItoYatoLLEer CoCOOHOCTMW.

CooTBeTCTBME NPOBEPSIOT OCMOTPOM W1 UCMNbITAHNEM BPYYHYIO.

D.6 TunoBble UCNbITaHMA N NPOBE PKU

D.6.1 UcnbiTaHna aBTOMaMyecKkux Bbiknrodartenen n YOT

ABTOMaTUYECKME BbIKMOYATENW, NpedHasHadveHHble ana cbopku ¢ BOMOMN,
AOSDKHbI OTBeYaTb TpeboBaHMAM TUMNOBLIX McnbiTaHuK no IEC 60898-1.

YOT, npeaHasHayeHHble pana  cbopkm ¢ BOMAlN, p[ormkHbl  oTBeYaTtb
TpeboBaHuAM TUNoBbIX ncnbitaHui no IEC 61008-1, IEC 61009-1 nnmn IEC 62423,
MO NPUMEHEHMIO.

D.6.2 UcnbiTanua BOMOMN
BOAMN pgomkHbl oTBeYaTb TpeboBaHMAM TUMOBLIX UCMbITaHU no Tabmvue 10
n.9.1.2 HacTosAWero ctaHgapTa, T.e. ucnbiTaHun no 9.3-9.5 n 9.13-9.15.



D.6.3 Ucnbitanna Y3[I B cobpaHHoOM Buae

BOMIM co BcTpoeHHoM 3aumTon OT AudppepeHunanbHOro Toka BHadane
JOmkHbl ucnbiTbiBaTbest Mo [EC 61008-1, IEC 61009-1 wnm IEC 62423, no
npuMmeHeHnto. o 3aBeplieHnn 3TUX WUCMNbITAHUA NPOBOASAT AOMONHUTENbHbIE
ucnbiTaHma no Tabrmmue 10 n.9.1.2 Aans noaTBepXOeHus COOTBETCTBUS
HaCcTOosILLEMY CTaHAapTy.

Ona BOAN, npeaHasHayeHHbIX AN COOPKM C HECKONMbKUMW  3alLMTHLIMMU
ycTponcteamu unm O co BCTpoeHHOW 3awmTon oT andppepeHumanbHOro Toka,
npouenypy vcnbiTaHua crieqyeT NOBTOPUTb C KaXObiM 3alLMTHLIM YCTPOUCTBOM,
YyKa3aHHbIM M3roTOBUTENEM WM OAWH pa3 MNPOBECTU WUCMbITaHME C Hambonee
XECTKMMWU YCINOBUAMU Cpean BCEX MPUMEHUMbIX CTaHA4ApPTOB MO  KPUTEPULO
COOTBETCTBUS,, KOMOWHMPOBAHHOMY C KPUTEPUEM COOTBETCTBUS fobGoro wu3
NPUMEHUMbIX CTaHOAPTOB.

TunoBbIM  ucnbiTaHmam no  Tabmmue 10 n.9.1.2 nogeepratot  Y3MI,
OXBaTblBaeMble HAaCTOSILLMM NPUSIOXKEHMEM, 3a UCKITIOYEHNEM CeayoLLEro:

- He NpoBOAAT ucnbiTaHusa no 9.3, 9.5, 9.13 n 9.14;

- ucnbiTaHnsas no 9.4 npoBoAAT Ha COEOMHEHUsIX aBTOMAaTUYEeCKOro
BbiknovaTens v YOT v BOOIN.

D.6.4 NpoBepka TpeboBaHMIN K MapKMPOBKe U KOHCTpyKuun Y3AOI

CootBetcTtBUE TpebosaHusam D.4.1-D.4.3, D.5.1-D.5.4 npoBepsitoT OCMOTPOM
NCMNbITAHWEM BPY4YHYHO, MO NMPUMEHEHWIO.

CootBetcTBUe TpeboBaHuaM D.5.1 ycTpOMCTB, yKka3aHHbIX Kak NpuUrogHble K
AEMOHTaXy, MPOBEPSAT CregyluwmMm UCMbiTaHeM, MPOBOAMMbLIM B Hadvane

ucnbiTatensHoro uukna Dy no Tabnvue A.1.

YUncrno obpasLoB [OMKHO COOTBETCTBOBATL UCMbITaTENbHbIM Lmknam Dy +Dy B
Tabnmue A4.

BOLIM n coBMecTMble C HUM MO yKas3aHUO W3roTOBUTENS aBTOMaTu4eckue
Bblkmtovatenm uim YOT cobupatoT u pasbupatot 5 pa3. BOMON n coBmecTumble ¢
HAM MO yKa3aHuI U3rOTOBUTENS aBTOMaTMyeckue Bblkntovatenn v YOT 3atem

BHOBb cobuMpatoT 1 nogsepratoT mcnbitTaHuio B uunkne Dy . Mocne kaxagon c6opkn
npoBepsitoT Ha cpabatbiBaHne pgnsa  YOAT wucnbiTaTenbHOM  KHOMKOW, Ans
aBTOMATUYECKOro BbIKIOYATENS - BEPXHUM npedesisHbIM TOKOM MrHOBEHHOro
cpabatbiBaHus. Y3l kaxabin pa3 gormkHO cpaboTaTh.

D.7 NMpuemo-caatouHble ucnbitaHua OO

NcnbiTaHusa cornacHo npurnoxeHuio E nposogat Ha BOQN, coeanHeHHom ¢
aBTOMaTuU4eckum Bbikntoyatenem wunm YOT, oTperynMpoBaHHOM Ha Haubonee
XeCTKMe yCroBusl.

NMpunoxeHue E (o6s3atensHoe). Npuemo-
cOaTO4YHble UCNbITaHUA

MpunoxeHve E
(obsizaTenbHoe)

E.1 O6Gwume nonoxeHun

NcnbiTaHus, ykasaHHble B HacTosWweM cTaHgapTe, npeaHasHadYeHbl Ans
BbISIBNIEHWS], NMPU YCIIOBUM COXPaAHEHNST LLENTOCTHOCTM, HENMPUEMITIEMbIX OTKITOHEHWI B
maTtepuane 1 TEXHONOMN.

NcnblTaHmsa [OIpkHbI NPOBOAMTBCA ANS  yCTaHoBReHust Toro, 4to Y3[r
COOTBETCTBYET 0OpasuaM, KOTopble BbIAEPXKANM MWCMbITAHUS MO HACTOSILLEMY
CTaH4apTy COrMacHO ONbITHLIM AaHHbIM, NPEAOCTaBMEHHbIM U3rOTOBUTENEM.



E.2 NpoBepka pacuenneHus

Y301 coeanHaT ons OYroBbiX UCMbITAHWI C UCTbITATENbHLIM BUGPOCTOSIOM C
perynmpyemon Harpy3kou, Kak nokasaHo Ha pucyHke F.3.

3HayeHne CONpPOTUBIEHNST PErYNMPYIOT Ha HaUMEHbLUMW UCMbITaTEeNbHbIA TOK
no Tabnuue 1 unn 2 (2,5 A Ha HoMuHanbHoe HanpshxeHvne Y3 230 B n 5 A Ha 120
B). Y3l gomkHo cpaboTtaTtb MeHee, Yyem 3a 1 C.

Hdonyctum  nobon  anbTepHATMBHBLIN  NOAXOAAWMIA  crnoco®  MpOBEpKM
pacuenneHus.

E.3 NpoBepkKa aneKTpnyeCcKou NPpo4YHOCTU N30NALUN
HanpsxeHne 1500 B yactotomn 50/60 'y npakTnyeckn cuHyconaansHom opMbl
BOIHbI JOIMKHO MPUKNaabliBaTbCs B TedeHue 1 c:

a) npn Y3AIT B pa3oMKHYyTOM COCTOSIHUM - Mexdy BblBOOAMMW, KOTOpble
3NIeKTpUYEcKn coeanHeHnl, koraa Y 31 3amkHyTO;

b) Y31 B pa30OMKHYTOM COCTOSIHUM - NTMOO Mexay BCEMU BXOAHbIMU BbIBOAAMMU
MOMOCOB MooyepenHo, NMbo Mexay BCEMM BbIXOOHbIMW BbiBO4AMWU MOSOCOB
nooyepeaHo, B 3aBUCMMOCTM OT PacnosioXKeHUs1 3NEKTPOHHbIX KOMMOHEHTOB.

MepekpbiTHIA 1 NPOBOEB HE AOMKHO ObIThb.

NMpunoxeHnue F (cnpaBo4yHoe). OnncaHue
BMOpoucnbiTaHna no 9.10.2

MpunoxeHwve F
(cnpaBoyHOE)

Ha HenpoBoasiem BMOGpoCcTOne 3akpennsoT ABa MeAHbIX LWTbipA Ha ABYX
NPOBOASALLMX NOBEPXHOCTSX.
MoarotaBnMBalOT HaBECHYH MEpPeMblyky C MMOKMM MeAHbIM NMPOBOAOM ASIMHON

300 MM 1 cedveHnem 10 mm< (AWG 8), 3akaHYMBaOLWMMCH Ha 0DOMX KOHLLaX
MeOHbIMW HaKOHEYHWKaMn Anst obecnevyeHnsa namepennst 3asopa ot 0,3 mm o 0,6
MM, Kak nokasaHo Ha pucyHkax F.1 n F.2.

Wreips HaxoHeMHWK

3azop

.

PucyHok F.1 - U3mepeHue 3a3opa

MpoTAHYTL NepemMblYKy OT LTbIpS 4O BblBOAA, Kak MokasaHo Ha pucyHke F.2,
obpasoBaB nocrefoBaTeslbHOE COeAMHEHVE MeXay KOHLaMM  KpenrneHus.
HakpyTWTb Ha LTbIpU CTOMOPHYK ranky M 3aTsHyTb A0 MOMHOro 3auensieHns
CTOMOPHOIO MexaHu3Ma ramku (ramky npuMeHsItoT Ans Toro, YTobbl BUOpaums ot
BbIBOZa NPOBO/AA He nepefaBarnach LUTbIPH).



LThIpE HakoHesHuk

Bubponmuta

PucyHok F.2 - WcnbiTaTenbHbli BUOPALMOHHBIA CTON ANA AYroBbiX MCNbITAHWUA
ocnabneHHbIX 3aKMMOB

PaccTosiHue OT rankm 4o OCHOBaHUSA LWTbIPSA OKoso 3 MM. bornee He 3aTarvBathb.

BoiBOg npoBoga pormkeH cBobogHo BuOpMpoBaTb MpU YCTaHOBMEHUM
NPOMEXYTOYHOIO KOHTaKTa CO LUTbIPEM U CTOMOPHOW ranKom.

YacToTa konebarui Bnbponnmtel ot 30 go 60 Iy,

da3HbIn BbiBOA Y31 coeanHsoT NpoBOAOM CO LUTHIPSIMUA 1 HAKOHEYHUKaMK C
ncnblTaTenbHbIM BUOPOCTOSOM, Kak Noka3aHo Ha pucyHke F.3.

[lo ncnbiTaHus BbIKMHOYaTENEM Sl TOK yCTaHaBJ/iMBalOT Ha NOJIOBUHY 3HA4YEHUA

HOMUHarbHOro Toka. BbiknoyaTtens .»; OCTaBnsOT Pa3oMKHYTbIM. [pn ucnbiTaHum
ayra pacuenndaet Y3AI1.

51

e

HMenbiTaTenbHLIA

— BMBPOCTON C NPOBOAEMM,
HAKOHEYHWKOM W LWTHIPEM Perynupyemas
Y300 aKTWBHaR
Harpyaka

PucyHok F.3 - CoeguHerne Y3OT ¢ BUOpOCTONOM Npu UCMNbITAHUN

NMpunoxeHue IA (cnpaBo4yHoe). MeToabI
onpeaeneHus KoappuumeHTa MOLWHOCTU NpPU
KOPOTKOM 3aMblKaHUU

MpunoxeHue 1A
(cnpaBoyHoe)



IA1 O6Lue nonoxeHus

EovHoro metoga onpegeneHns  KoadpdpvumeHTa MOLHOCTM B YCIOBUSIX
KOPOTKOro 3aMblKaHusi He YCTaHOBMEHO. B HacTosiwem npunoxeHun npuBedeHbl
ABa pekoMeHOyeMbIX MeToaa.

MeTop | - OnpeaeneHuwe no coctaBnAOLWEN NOCTOAHHOIO ToKa

Yron ¥ moxeT 6bITb onpegeneH No KpMBOW HENEPUOOMHECKOM COCTaBMAOLLEN
BONMHbl ACMMMETPUYHOrO TOKa B WHTEpBane Mexagy MOMEHTaMU KOPOTKOro
3aMblKaHWS 1 pa3beaNHEHNS] KOHTAKTOB CieayoLLyMM cnocobom.

I1A1.1 Mo cbopmyne cocraBnsowWwEen NOCTOAHHOIO TOKa

fg=ige T

roe id - 3Ha4YeHune COoCTaBNALEN MOCTOAHHOIO TOKa B MOMEHT £,

igy - 3HA4YeHMEe COCTaBIAOLWEN MOCTOAHHOrO TOKA B MPUHATbLIA HayanbHbIN
MOMEHT BPEMEHM,

LIR - nocTosiHHas BpeMeHu Lenu, c,

{ - Bpems, rnpowejllee ¢ HayarbHOro MOMEHTa, C,

£ - OCHOBaHWe HaTypasibHOro fiorapudma.

MocTosiHHyiO BpemeHu L/R onpenendT M3 BbllLenpuBeaeHHON opMyIbl
crneayrowmm obpasom:

a) M3MepsIloT 3HaYeHue iy, B MOMEHT KOPOTKOro 3aMblkaHus M iy B ApYyrow
MOMEHT i nepes pasgerieHMeM KOHTaKTOB;

b) onpenenstoT BennunHy .~ 'L paspnerms iy Ha iy, ;

c) no Tabnuue norapudMoB AN 3HAYEHUSI o ~* yCTaHABMMBAKOT BENUYUHY -X,

COOTBETCTBYIOLLYIO 3HAYEHUIO COOTHOLLEHMUS i fig, ;

d) NockornbKy 3HayYeHue X YCTaHOBMEHO U COOTBeTCTBYeT RI/L, paccuuTbiBalOT
NOCTOSIHHYIO BpeMeHn L/R.

IA2 OnpepneneHue yrna
Yron Bbl4MCIIAT MO dhopmyrie

p= arctg L/ R,

roe @ - AByKpaTHasa pakTnyeckas yactora.

OTOT MEeTO4 He MWCNOSb3YyKT, €CriiM TOKU WU3MEPSIT C  MNpUMEHEHNEM
TpaHcopmaTopoB TOKa.

MeTopg Il - OnpegeneHue ¢ NnoMoOLWbIO 3aaaloLWEero reHeparopa

Ecnm npumeHsoT 3agalowmn reHepatop, CMOHTUPOBAHHLIM Ha O4HOM Bany C
ncnblTaTenbHbIM rEHEPATOPOM, HAMpPSPKEHME 3TOro 3a4aroLUEro reHepaTopa MOXHO
CpaBHUTb Ha ocuwmnrorpaMmme no ¢ase, BHavarne ¢ HanpsbkeHMeM UCTbITaTeNbHOro
reHeparopa, a 3aTeM C TOKOM UCMbITaTeNbHOro reHeparopa.

PasHocTb mMexay hasoBbiMM yriiamMu HanpsbkeHWn 3aalroLlero reHepatopa u
rMaBHOro reHepaTopa, C O4HON CTOPOHbI, M HANPSPKEHMSA 3afatoLLEro reHeparopa m
TOKa MCNbITATeNbHOrO reHeparopa - C ApPYyron, No3BONdeT yCTaHOBUTH (ba30Bbii
yron Mexay HanpsbkeHMeM M TOKOM UCMbITATeNbHOro reHepaTopa, a U3 Hero
BbIBECTU KO3(OMLMNEHT MOLLHOCTMW.

NMpunoxeHue IB (cnpaBo4Hoe). NMpumepsbl



KOHCTPYKLUMN BbIBOOOB

MpunoxeHwve 1B
(cnpaBoyHOE)

B pgaHHOM npunoxeHun npvBedeHbl NpuMepbl KOHCTPYKUWA BbIBOAOB (CM.
pucyHku IB.1-1B.4).

B BbIBOgax kaHan Ans nogcoefvHeHUs NPOBOAHMKA OOIPKEH UMETb AMaMeTp,
AOCTaTOYHbIN AN pasMELLEHNs >XeCTKOro OAHOMNPOBOSIOYHOrO MPOBOAHUKA, W
nnowaab MOMepeyHOro CeYeHus, LOCTaTO4Hyk, 4YTOObl B Hee MOXHO ObIfo
BCTaBUTb XECTKMIA MHOIOMPOBOJIOYHbIV NPOBOAHMK (CM. 9.2, (Tabrmua 11)).
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PucyHok IB.1a - BbiBOAbI C XOMYTUKOM
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PucyHok IB.1b - BeiBogbl 6€3 NpuKMMHbIX MacTuH
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PucyHok IB.1¢ - BeiBoAbI C NPWXAMHBIMW MiacTUHaMU

I'Ipvlmeanme - YacTb BbIBOOA, CHabeHHas pe3b6OBbIM oTBEepCTnEM, N 4acCTb, K
KOTOpOl7I BMHTOM NpmwxumMaroT nposoad, MoOryTt ObITb pa3nn4HbiMM 4YacTdaMU, KaK B
BbIBOAE C XOMYTUKOM.

PucyHok IB.1 - MNpumepbl cToné4vaTbix BbIBOOOB

L

PucyHok IB.2a - BUHTOBbLIE BbIBOAbI



BuHTe, He Tpebyowuea BuHTel, Tpebyiowwe wanbe,

NnpuMeHaHKuA NpMAHMMHBIE NNACTHHBI WNK HDHEHGCGEHEHHH,
Wanbel unw HDH}HHMHUF‘: NNacTHHE NPEnATCTEYIOWWE BeICKaNL3LIBaHWID
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1 - HeobGsi3aTenbHas 4acTb; A - HenoABWXHasa 4YacTb; B - wanba nnm npwkumMmHas
nnacTtuHa; C - yCTPOMCTBO, NPENATCTBYIOLLEE BbiCKanb3blBaHWMO »un; D - KaHan
AN NpoBOAHUKA; E - WTbIpb

UacTb, yOepxuBawolias MPOBOAHWK B  3a4aHHOM  MOMOXEHWUW, MOXET
BbIMOSHATLCSA M3 M3OMSLMOHHOIO MaTepuana npu YCroBWM, YTO [aBrieHue,
HeobXxoaMMoe AONns 3aXvMa MNPOBOAHWKA He nepedaeTcsl Yepe3 U30nsLMOHHbIN
marepvarn.

PucyHok IB.2b - LUTbIpeBble BbIBOALI

PucyHok IB.2 - Mpumep BUHTOBBLIX U LUTbIPEBLIX BbIBOAOB
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A - nnaHka; B - HenoaBwxHas YacTb; C - WwWrblpb; D - kKaHan 4ns NpoBOAHUKA

OGe CTOpPOHbI MMaHKM MOryT WMETb pasfnyHylo ¢opMy Ans pasMeLLEHus
NPOBOAHMKOB C Maro/ unM OonblUoi nrowanbio  MONepevyHoro  CevYeHus
nocpeacTBOM NepeBopayYnBaHms NNaHKu.

BbiBoabl MOryT nMeTb Gornee ABYX 3aKUMHbIX BUHTOB U LUTbIPEN.

PucyHok IB.3 - Mpumepbl nnacTuHYaTbIX BLIBOAOB
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A - 3an0opHOe YyCTPONCTBO; B - kKabenbHbI HAKOHEYHWK UM LUWMHA; E - HenoaBwkHas
YyacTb; F - WTbIpb

[ns BbIBOOOB 3TOro Tuna Heobxogumma ynpyraa wanba wnuv aHanormvHoe
adhhekTMBHOE 3anopHOe YCTPONCTBO, M MOBEPXHOCTb B 30HE 3aXKMma JOIpkHa ObiTb
rnagkon.

[ns HeKOTOPbIX TMNOB 060PYAOBaHNS AONYCKAETCSA NPUMEHEHME BbIBOAOB 4115
KabernbHbIX HAKOHEYHMKOB WK LWWMH MEHbLUMX pa3MepoB, YeM TpebyeTcs.

PucyHok IB.4 - MNprmepbl BbIBOAOB 4119 KabemnbHbIX HAKOHEYHUKOB

NMpunoxenue IC (cnpaBo4yHoe). COOTHOLIEHME
MeXay COpTaMeHTOM MeAHbIX npoBoaoB ISO u
AWG

MpunoxeHue IC

(cnpaBoyHoe)

MonepeyHoe ceveHne no|AWG

ISO, mm 2

Paswvep MNonepe4vHoe ceveHne, MM
2

1,0 18 0,82

1,5 16 1,30

2,5 14 2,10

4,0 12 3,30

6,0 10 5,30




10,0 8 8,40

16,0 6 13,30
25,0 3 26,70
35,0 2 33,60
50,0 0 53,50

B ocHoBHOM npumensitoT pasmepbl ISO. [No 3anpocy wusrotoButens MoryT
ncnonb3oBartbcs pasmepbl AWG.

NMpunoxeHune ID (cnpaBo4yHoe). KaneHaapHbIN
KOHTpOJb KavyectBa Y3l

Mpunoxexwne ID
(cnpaBo4HoE)

ID.1 O6wme nonoxeHus

[ns rapaHTUM CoXpaHeHWs1 YPOBHS KayecTBa U34enui U3rotoBuTenieMm JOSPKHO
OblTb  OpraHM3oBaHO  MpOBeOEHWEe  KaneHO4apHOro  KOHTpOmnd  npouecca
npou3BoacTBa.

B HacTosilem npunoxeHun npvBegeH npuMep MpoBeAeHUs KaneHgapHoro
KOHTpOns npu usrotosnexHmn Y30

OH MOXeT ObITb MCMNOMb30BaH U3rOTOBUTENAMW B Ka4eCTBE PYKOBOACTBA A51A
agantaumm cneumgmyecknx OCODEHHOCTENM KOHTPOMA C LEenblo  COXpaHeHus
TpebyemMoro ypoBHsi Ka4ecTBa BblMyCKaeMon NpoayKLum.

B yacTHOCTW, MOXeT ObiTb MpeanpuHATO BCe Heobxoaumoe B opraHv3auum
CHabxeHns 1 npou3BOACTBa Ans obecnevyeHus KavecTBa W3rOoTaBIMBaEMOW
npogykummM, OT  KOTOpOro  3aBucuT  GesonacHass  pabota  yCTpOMCTB
AvdpdpepeHumanbHOro Toka.

ID.2 KaneHaapHbIA KOHTPONb
KaneHgapHbI KOHTPOSb BKIKOYAET ABE CEPUM UCTIbITaHUN.

ID.2.1 KBapTtanbHasa ncnbitatesibHasi nporpamma
CwM. umkn ucnbiTaHun Q B Tabrmue ID.1.
ID.2.2 F'opgoBas ucnbiTatenibHasi nporpamma

CM. umknbl ncnbitadmi Y1-Y3 B Tadbnuue ID.1.

MpumeyaHve - logoBon KaneHOapHbIM KOHTPOMb MOXET CcoyeTaTbCs C
KBapTarnbHbIM KaneHgapHbIM KOHTPOSIEM.
Tabnuua ID.1 - LiMknbl CnbiTaHUn BO BPEMS KaneH4apHOro KOHTporns




Lnkn Homep McnbiTaHue 3ameyvaHue
ncnbiTaHUi || nogpasaena,
nyHKTa,
noanyHKTa
Q 9.9.2.2 Paboune xapaktepucTukm || -
obHapyxeHnsa ayrm
9.9.24 Pabouve xapakTepucTukum || -
oBHapyxeHusa ayrm
9.7.6 YcTon4ymBocTb MpoBogutcsa  mexay
SNEKTPUYECKON U30MALMN K || KaxabiM NOMOCOM Mo
UMMYTMbCHBLIM HaNPsXeHusaM || ouepean
MpoBepka C nogadven nuTaHua K
OYHKLLMOHNPOBAHNS y34r Kak ansi
nCnbITaTenbHON KHOMKU HopMarnbHoM
aKcnnyatauum
3atem y34r
3aMbIKaKOT BPYYHYHO
[anee  ycTponcTBO
JOmkHO  cpaboTaTtb
NPV HXaTOWN KHOMKe
Y1 9.9.25 McnbiTaHne npw || -
npenernbHbIX Temnepartypax
9.7 WMcnbiTaHue
SNEKTPON3OSNIALNOHHBIX
CBOWCTB
9.10 MexaHudeckas "
KOMMYyTaLMOHHas
N3HOCOCTOWKOCTb
Y2 9.19.1 HapexHocTb -
(knumatunyeckne
UCNbITaHWA)
Y3 9.20 MpoBepka cTapeHus || -

ONEKTPOHHbIX KOMIMOHEHTOB




ID.2.3 MeToauka otopa ob6pasuoB

ID.2.3.1 KBapTtanbHasa ucnbiTatesibHas nporpamma

B pamkax aTon nporpaMmmbl NpOBOAAT:

- HOpMarbHbIA KOHTPOb;

- YCUIMEHHbIN KOHTPOIb.

HopManbHbIN KOHTPOSb NPUMEHSAIOT 4NS NEPBOW KaneHaapHOoW NpoBEPKNA.

Ana nocrnegylowmx MNpPOBEPOK MPUMEHSIIOT HOPMarnbHbI UMW YCUINEHHbIN
KOHTPOIb UMM OCTaHOBKY NPOU3BOACTBA, B 3aBMCUMOCTU OT Pe3yrbTaToB TEKYLLMX
NCMbITaHWUNA.

[na nepexoga OT OQHOrO YPOBHSI KOHTPOMS K APYroMy AOSMKHbI MPUMEHATHCS
crnefyoLme KpuTepum:

- COXpaHeHve HOpMaribHOro YPOBHSI KOHTPOIS.

[Mpy HOpManbHOM KOHTPOSIE HOpMasibHbIN YPOBEHb COXPaHAIOT, €CIN BCE LLECTb
0o6pa3suoB BblgepXanu LMK ncnoltaHui (cm. umnkn Q B Tabnmue ID.2).

Ecrv uukn ucnbiTaHMin BblgepXany NsiTb 00pa3uoB, NOCNeaYLWMA KOHTPOSb
MPOBOASAT NULWb CNycTa 1 MecsL, nocrie npeabiayLero ¢ TeM xe 4Yncriom obpasLos
N B TOM Xe LINKIIE UCNbITaHWI;

- OT HOPMaribHOro K YCUMEHHOMY.

Mpn HopMaribHOM KOHTPOSEe nepexos Ha YCUIEHHbI KOHTPOMb OCYLLECTBISIOT,
€CInu1 TOMNbKO YeTblipe obpasLa Bblaepxanu LUK UCNbITaHUi;

- OT HOPMarbHOro KOHTPOJIA K OCTaHOBKE NPOU3BOACTBA.

Korga npv HopmarnbHOM KOHTpOre MeHee YeTbipex 06pa3LoB BblAepKanu LMK
NCNbITAHWA, NPOU3BOACTBO [AOSHKHO ObiTb OCTAHOBMEHO OO0 MPUHATMA Mep Mo
yNyyLLEeHWUIO KavYecTBa NPOoAYKLUK;

- nepexop, OT YCUSIEHHOrO K HOpMasibHOMY KOHTPOSIO.

Ecnn npoBoaAT yCUMEHHbIN KOHTPOSb, TO K HOPMarbHOMY KOHTPOMIO crneayet
nepexoaunTb, ecnu, No KpavHen Mepe, ABeHaguaTb obpasLoB Bblaepxanu LUK
ncnbiTaHun (cm. Tabnmyy ID.2);

- COXpaHEeHWe YPOBHS YCUMNEHHOTO KOHTPONS.

Ecnun Ha ypoBHe ycuneHHoro KoHTpons Tonbko 10 unu 11 o6pasuoB Bbigepxanv
UMK UCMbITAHUA, YPOBEHb YCUSIEHHOTO KOHTPOSS COXPaHSAT WM MOCNeayHoLmin
KOHTPOIb NPOBOAAT ChNycTa 1 MeC nocne npeaLllecTBYIOWEro C TEM Xe YMCIIOM
06pa3syoB 1M B TOM e CaMOM LIUKIE UCMbITaHUi;

- nepexop, OT YCUSEHHOTO KOHTPOJIS K OCTaHOBKE Npon3BoAcTBa.

B cnyyae, ecnv 4eTbipe nocnegoBaTerbHbIX KOHTPONA MPOBOAMIMCL Ha
ycurneHHoM ypoBHe wurM MeHee 10 obpasuoB BblgepXanu LWMKA UCTbITaHWUN,
NpPOM3BOACTBO AOSPKHO ObITb OCTAHOBIIEHO A0 YNyYLIEHUs] KadecTBa NPOAYKLUN;

- BO306HOBEHME NPOM3BOACTBA.

[Mpon3BOACTBO MOXHO BO30OHOBWUTL MOCKE BbINOMHEHUA COOTBETCTBYHOLLMX
COrMacoBaHHbIX KOPPEKTUPYIOLLMX AENCTBUN.

Bo3obHoBNEHNe Npor3BoACTBa OOMKHO MPOBOAUTLCS B YCIIOBUSIX YCUINEHHOMO
KOHTpOs.



ID.2.3.2 N'opgoBas ucnbiTaTesfibHas nporpaMmma

B pamkax aTon nporpaMmmbl NpOBOAAT:

- HOpMarbHbIN KOHTPOSb;

- YCUIEHHbIN KOHTPOSb.

[1na nepsou KaneHgapHOM NPOBEPKN MPUMEHSAIOT HOPMarbHbIN KOHTPOSIb.

Ans nocnegyouwmx MNPOBEPOK MNPUMEHSAIOT HOPMasribHbIA UMM YCUMEHHbIN
KOHTPOb, B 3aBUCUMOCTM OT Pe3YNbTaToOB TEKYLLMX UCTbITAHWNA.

[ns nepexoga OT O4HOro YPOBHS K APYroMy OMPKHbI MPUMEHATLCS cregyoume
Kputepun:

- COXpaHeHne HOpMaribHOro YPOBHSI KOHTPOSS.

Mpn HopManbHOM KOHTPOSe HOpMaribHbI YPOBEHb COXPaHsIOT, ecnv Bce
obpasubl BblAepxanu UMKN ucnbiTaHi. Ecnm gBa obpasua Bbliaepxanum LuKn
ncnblTaHnn Y1 n Bo BpeMs UCMNbITaHWKM Mo LuknamMm Y2 n Y3 He Npon3oLLTIo OTKa3oB,
nocregyowmin KOHTPOsb NPOBOAAT CMycTa 3 Mec nocrne NpeabigyLwiero n ¢ Takmum
e yncnom obpasyoB U B TEX e LIUKIAaX UCMNbITAHUIA;

- nepexopn OT HOPMarbHOroO K YCUIEHHOMY KOHTPOSHO.

Mpn HOpMansLHOM KOHTPOSE OOIPKEH OCYLUECTBMATLCHA NEPEXOL K YCUIEHHOMY
KOHTPOS0, ECNK:

- TONbKO oauH obpasey, Bbliaoepan UMKN ncnoitaHnn Y1;

- UM Npom3oLLesT OAUH OTKa3 BO BPeEMSI OQHOMO M3 LMKIIOB UCTbITaHUA Y2 nu
Y3.

Mocneoylowmin  KOHTPOSib  JOSPKEH NPOBOAUTLCA B TeyeHne 3 Mec OT
NPeALLECTBYOLErO Ha YPOBHE YCUINEHHOrO KOHTPOMSA A58 Ntoboro Lunkna, B KOTOPOM
NpoM3oLLEN 0TKa3, N Ha YPOBHE HOPMAsIbHOIO KOHTPOMS - A5l BCEX APYrMX LMKIIOB
UCNbITaHWIA;

- nepexopn, OT HOpPMarbHOrO KOHTPOMS K OCTAHOBKE Npon3BoACTBa.

Ecrnn npn HopmanbHOM KOHTporie HM ogvH M3 obpasuoB He Bblaepxan LMK
ncnbiTaHui Y1 unmn npounsoLno 6onee ogHOro otkasa BO BpeEMS LMKIIOB UCTbITaHU
Y2 n Y3, npon3BoACTBO AO/MKHO ObiTb OCTAHOBMEHO A0 YIy4lLEHMS1 KadyecTBa
NPOAYKUMM;

- OT YCUIEHHOIo KOHTPOSIA K HOPMasibHOMY.

Mpn npoBeAEHUM YCWUMEHHOrO KOHTPOMSA Mepexod K HOpMarbHOMY KOHTPOSO
AOJSDKEH OCYLLECTBIIATBLCS, ECIM:

- N0 KpanHen Mmepe, NsATb 06pa3L 0B BblAePKanv LMK UcnbiTaHun Y1 n

- H/ OQIHOro OTKa3a He MPOU3OLLTIO BO BPeMS LIMKIIOB UCTbITaHUA Y2 1 Y3

- COXpaHeHme YCUNEHHOrO KOHTPOSS.

Ecrm Ha ypoBHE YCWUIEHHOrO KOHTPONs TONMbKO YeTbipe obpasua Bbloepxanv
LMKN McnblTaHni Y1 1 He ObIfnio 0TKa3oB B LMKMEe uUcnbiTaHun Y2 unn Y3, ypoBeHb
YCUIIEHHOIO KOHTPOSIA COXPaHAT 1 CreayHoLLyto NPOBEPKY NPOBOASAT CrycTa 3 Mec
nocrne npeglwecTBYOWEA C TeM Xe 4YMcriom 00pasuoB M B TEX Xe LMKNax
NCnbiTaHWUI;

- nepexopn, OT YCUIEHHOTO KOHTPOSS K OCTaHOBKE Npon3BOACTBA.

B cnyyae, korga 4eTblpe nocnegoBaTenbHble MPOBEPKM OCTAlTCS Ha
YCUSIEHHOM YPOBHE WIMN KOrfa BO BPeEMSsi rO40BOro KOHTPOSS Mpou3oLlen oauH 13
ClyvyaeB OTKa30B:

- MeHee YeTblpex 00pa3uoB BblAepKanm LUK ncnbitTaHni Y1,

- npousoLwwio 6onee ogHOro oTkasa BO Bpems LMKna ucnbiTaHmi Y2 nim Y3,
NPOM3BOACTBO AOSPKHO ObITb OCTAHOBIIEHO A0 YNyYLIEHUsI KadecTBa NPOAYKLNN;

- BO306HOBNEHME NPON3BOACTBA.

[Mpon3BOACTBO MOXHO BO30OHOBUTHL MOCME COOTBETCTBYIOLLMX COMMacoOBaHHbIX
KOPPEKTMPYHOLLMX MEPONPUATUIA.

BosobHoBneHne npom3sBoacTBa OOMMKHO NPOBOAUTBLCS B YCIIOBUAX YCUSIEHHOTO
KOHTpOSA.



ID.2.4 Yncno obpasuoB, noagBepraeMbIX UCMIbITAHUAM
Uncno obpasuoB Ans pasHbiX YPOBHEN KOHTPOMs NpuBeneHo B Tabrmue ID.2.
Tabnuua ID.2 - Yncno obpasuyoB, NogBepraemblX UCTbITAHUAM

KOHTPOMbHbIN LINKI Uncno obpasuos
Aans HOPMarnbHOrO (| 4S9 YCUNEHHOro KOHTPOMA
KOHTpOns
Q 6 13
Y1-Y3 Mo Tpu ons kaxgoro uunkna |[Mo wecTb Ana  Kaxgoro
LuKna

M3 kaxgon cepun Y3l ogHoM 1 Ton e 6a30BOM KOHCTPYKLMM HEOBXOANMO
McnblTaTb TOMbKO OOMH KOMMMEKT 06pasuoB, HE3aBUCMMO OT HOMWHasbHbIX
napamMmeTpoB.

B pamkax kaneHgapHon wucnbiTatensHonm nporpammbl  Y3Al cuutaot
npuHagnexawymm K ogHon 6a30BOM  KOHCTPYKLMW, €CM  OHW  noanexar
ofMHaKoBOW Krnaccudwmkaumm no 4.1:

- YCTpouCTBa, YynpaBnsemMble TOKOM AYyr, VUMEKT WOEHTUYHbIA MeXaHW3Mm
pacuennieHns u UOAEHTUYHbIE perne unu coneHous, 3a UCKIiYeHeMm:

- YyMcna BUTKOB U CEYEHMI MPOBOAOB OOMOTOK;

- pasamepa u matepuana cepaeyHuka guddpepeHumanbsHoro TpaHcdopmMmarTopa;

- HOMUHanbHOro AnddepeHLanbLHOro ToKa;

- 3NEeKTPOHHas 4acTb, €CIN UMEETCS, OAHOM N TOM e KOHCTPYKLUN U COCTOUT
N3 TaKUX XXe KOMMOHEHTOB, KPOME U3MEHEHUI, CBA3AHHbLIX C MOMyYeHNeM pasHbIX
3Ha4YeHWU yNpaBnsoLLMX TOKOB AYru.

NMpunoxeHune IE (cnpaBo4Hoe). UcnbiTaHuA
Y3K3 Ha KOpoTKOe 3aMbliKaHue

MpunoxeHwne IE
(cnpaBoyHoe)

IE.1 BBeaeHue

Ons NpoBEepKM MUHUMArIbHBIX 3HAYEHUN 72 1 fp BblaepmBaemblx Y31,
yKasaHHbIX B Tabmmuye 18, n.9.11.2.1, npoBOAAT WUCMbITAHMA HA KOPOTKOE
3aMblkaHue. McnbiTaHMe Ha KOPOTKOE 3aMblkaHMe MPOBOAAT C  YKa3aHHbIM
3alWMTHBIM YCTPONCTBOM UM Ha UCMNbITaTENlbHOM YCTPOMUCTBE C UCMOMb30BaHUEM
cepebpsAHON NpPOBOMIOKW, WM C  UCMOSMb30BaHMEM  OPYroro  YCTPOWCTBA,

npov3BoasiLLero Tpebyemble 3HauYeHns j2 u Iy .



IE.2 CepebpsiHaa npoBookKa

C uenbio MPOBEPKM MUHUMASbHBLIX 3HAYEHWA 2

ni

BblepXXnBaeMblX

Y301, ana nonyvyeHuss BocnpousBoguMbix pesynbtatoB Y3K3, ecrm nmeetcs,

MOXeT ObiTb CcepebpsiHOM MNPOBOOKON,

YCTPOWCTBE NO PUCYHKY IE.1.
Ana cepebpsiHOM MPOBOMOKM C cogepxaHvem cepebpa He meHee 99,9% B
Tabmvue |IE.1 npuBedeHbl 3HAYEHVS AMAMETPOB COOTBETCTBEHHO HOMUHASIbHOMY

TOKY J, W YCMOBHOMY TOKY KOPOTKOTO 3aMblKaHUs! iy, .

HpMMeHﬂeMOVI Ha wucnbiTaTtesibHOM

Tabmvua IE.1 - OuameTpbl cepebpsHON NPOBOMOKN Kak (OyHKLUS HOMMUHAmbHbIX
TOKOB W TOKOB KOPOTKOrO 3aMblKaHWNs

P A LA
=16 =20 =25 =32 =40 =63
[vameTp cepebpsHon NPOBOMOKMNE |, MM
500 0,30 0,35 0,35 0,35 - -
1000 0,30 0,35 0,40 0,50 - -
1500 0,35 0,40 0,45 0,50 0,65 0,85
3000 0,35 0,40 0,45 0,50 0,60 0,80
4500 0,35 0,40 0,45 0,50 0,60 0,80
6000 0,35 0,40 0,45 0,50 0,60 0,75
10000 0,35 0,40 0,45 0,50 0,60 0,70
3 3HayeHusi AuameTtpa cepebGpsiHON MPOBOSIOKW, B OCHOBHOM, CBSi3aHbl C
NOHATMEM MUKOBOrO TOKa (fp ) (cm. Tabnmuy 18).

CepebpsiHylo NPOBOSIOKY pacrornaraloT B COOTBETCTBYHOLIEM MONOXEHUM B
KaKk MnokasaHO Ha PpUCYHKe
ropu3oHTarnbHo. MNMocne Kaxaoro UChbITaHUsi MPOBOJIOKY MEHSIIOT.

ncnbiTaTenbHOM yCTpOVICTBe,

E.1,

HaTSHYTON



IE.3 3agaHHble 3aWmTHbIe YCTPOMCTBaA

C uernblo NPOBEPKN MUHUMANbHBIX 3HAYEHUN 74; 1 fp BblaepxuvBaembix Y31,

Ana nonyyvyeHnda BOCMPOU3BOANMMbIX Pe3yrbTaToB Y3K3, ecnm unmeetcs, MoxeT
ObITb 3a4aHHbLIM 3aLWMTHBIM yCTpOIZCTBOM.

HomuHanbHble napameTpbl 3a4aHHOIO 3aLMTHOMO YCTPOUCTBA HE A0STKHbI ObiTh

MeHbLe napameTpos Y3MM. Ons nonyyeHns 3HadeHun ;4 u fp no tabnmue 18
MOTYT NPUMEHSTLCA 3alUMTHbIE YCTPOUCTBA C HGornee BbICOKMMU HOMWHAmNbHbLIMN
napameTpamu.

Mpumevanve - [Ona nnaBkuMX MpegoxXpaHUTENen MNPOMEXYTOYHbIE 3HaYeHUs
MOryT 6bITb NoNyyYeHbl 4o6aBNeHNEM napanienbHbiX NpegoxXpaHuTenen.

IE.4 [pyrue yctponcTBa

Hpyrme ycTponcTtBa MOryT ObiTb MCNOMb30BaHbl MPU YCIOBMKM, YTO 3HAYEHUS
Tabnmubl 18 BbINOMHEHDI.
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NMpunoxeHue J (o65a3aTenbHoOe).
dononHutenbHble TpedboBaHusa kK Y3AI ¢
BbiIBOAaMMN 6e3BMHTOBOIO TUNa ans
npucoeauHEeHNUA BHELWWHUX MeAHbIX
NPOBOAHUKOB

Mpunoxexve J
(obgasarenbHoe)

J.1 O6nacts npumeHeHus

[aHHoe npunoxeHune pacnpocTpaHsaeTcs Ha Y3 B npegenax npMMeHeHus
pasgena 1, ocHaweHHble 6e3BMHTOBLIMM BbiBO4AMW Ha TOKM He Gonee 20 A,
KoTOpble npegHasHayeHbl NPenMyLLECTBEHHO ans npucoeguHeHns
HernoaroToBneHHbIX (CM. J.3.6) MeaHbIX NPOBOAHMKOB MOMNEpPeYHoro cevexHns o 4

MM 2.

Mpumevanne - B pgage ctpadH (AscTpus, Yexusa, [epmanusa, [HaHus,
Hupepnangbl, Hopsernst n LLBenuapus) BepxHui npegen Toka And 6e3BUHTOBbIX
BbIBOAOB cocTaBnseT 16 A.

B HacToswem npunoxeHun Oe3BMHTOBblE BbIBOAbI (Oanee - BbIBOAbI) U
MeOHble NPOBOAHMKM (Oarnee - NpOBO4HUKN).

J.2 HopmamMBHbIe CCbINKM
Mo pasgeny 2.

J.3 TepMmuHbl U onpeaeneHus
Mo pasgeny 3 co crnegyrowMMn A0NOSTHEHNSMUA:

J.3.1 3axumMHOM anemMeHT (clamping unit): YacTu BbiBOAa, Heobxoaumble Ans
MEXaHW4eCKOro npuiuma M 3neKTpU4ecKoro CoeaHEHUsi NMPOBOAHMKOB, BKIOYas
YyacTu, KoTopble TpebytoTcsa Ana obecnevyeHns Haanexallero aBneHnst KOHTakTa.

MpyumeyvaHue - Mpumepbl NpuBeaEHbI Ha PUCYHKe J.2.

J . 3.2 6e3BMHTOBOM BbIBOJ, (screwless-type  terminal): BbiBog,
npegHasHadYeHHbI NS NPUCOEAWHEHUS W MOCNEeAyWwero  OTCOeAUHEHUS
NMPOBOAHMKOB HEMOCPEACTBEHHO UM MPU NMOMOLLM MPYXKUH, KIMHBEB Y aHaNorMYHbIX
9N1EMEHTOB.

J.3.3 yHuBepcanbHbIN BbIBoA (universal terminal): BeiBog, npegHa3HayYeHHbIN
ANa NPUCOEAMHEHUA U OTCOEOUMHEHUs MNPOBOLAHMKOB BCEX TUMOB (KECTKUX W
TMOKNX).

MpumevaHve - B page ctpaH (ABcTpus, benbrusa, Kutan, Janusa, epmaHus,
Wcnanua, ®paHumsa, Utanusa, MNoptyranus, LWeeuns u LUBenuapust) gonyckaercs
NPYMEHEHNE TONMbKO YHMBEpPCarnbHbIX 6€3BUHTOBLIX BbIBOJOB.

J. 3.4 HeyHuBepcanbHbIn BbIBoA (non-universal terminal): BbiBog,
nNpeaHasHadeHHbI  And  NPUCOEOMHEHUST U OTCOEAMHEHWss  NPOBOOHWKOB
onpeaesieHHoro Tmna.

Mpumep - TONMbKO XECTKUX OAHOXUSIbHBLIX WM TOSMbKO XeCTKUX (ogHO- W
MHOIOXUIbHbIX) NPOBOAHMKOB.

J.3.5BbiBOA Cc o0OGXuMMOM npoBogHuka (push-wire  terminal):
HeyHunBepcanbHbIN BbIBOA, B KOTOPOM coefuHeHne obecneymBaeTcsi 06XMMOM
NpoBOAHMKA (OOQHOXUITEHOIO UM MHOTOXUITEHOIO) MPU MOMOLLM 3aXUMHbIX CPEACTB.



J.3.6 HenoAaroToBnNeHHbIN npoBoAHUK (unprepared conductor): OTpe3ok
npoBoda, C KOHLUA KOTOPOro CHATA Ha OMPeAEneHHyl ANVMHY M3onauus ans
noaCcoenMHEHNS K BbIBOAY.

MpumevaHua

1 MpoBogHUK, MMetoLLIMI TaKyo )OpMY, KOTOpasi MO3BONSET ferko BBOAUTbL €ro B
BbIBOA WM KOHLbI KM KOTOPOTO CKPyYeHbl C LEnbil YKPEMMeHusi, cuymTaroT
HEenoAroTOBMEHHbIM NPOBOAHUKOM.

2 TepMynH "HenoaroToBfEHHbIM MNPOBOAHMK" O3HA4YaeT MPOBOAHUK, XUSbl
KOTOPOro He cnasiHbl UN KOHEL, KOTOPOro He CHabeH kabernbHbIM HAKOHEYHUKOM,
YUIKOM W T.M., HO doPOpMa KOTOPOro U3MeHeHa ASid BCTaBKWM B BbIBO, WITN Wbl
KOTOPOro CKpy4Y€eHbl 4518 YNPOYHEHUST KOHLa.

J.4 Knaccudmkaums
Mo paspeny 4.

J.5 XapakTepuctmmkn Y311
Mo pasgeny 5.

J.6 MapkupoBka

Pasgen 6 gononHuTh cnegyowmmmn TpeboBaHnaMu:

YHuBepcarnbHble BbIBOAbI:

- 63 MapKMpPOBKMW.

HeyHnBepcarnbHble BbIBOAbI:

- BblBOAbl, NpegHa3HayeHHble ONs1 XKEeCTKUX OOHOXUMbHbIX MNPOBOAHUKOB,
AOSDKHBbI MapKkupoBaTbCst bykBamu "sol”;

- BblBOAbl, NpeAHa3Ha4YeHHble A5 KECTKUX OOHOXMITbHbIX U MHOMOXUIbHbIX
NPOBOAHMKOB, AOMKHbI MapkMpoBaTbcs 6ykBom "r';

- BblBOAbl, MNpegHasHa4yeHHble Ansa  MMOKMX  MPOBOAHWKOB,  AOSDKHbI
MapkupoBaTbcs 6ykson "f".

MapknpoBka gorkHa HaHocuTbea Ha Y3 nnm npyu HegocTtaTtke MecTa Ha
HaVMEHbLUYIO YMaKOBOYHYH efuHuuy, Jmbo coaepXaTbCA B TEXHUYECKOW
NMHOpPMaL MM N3roTOBUTENS.

MapknpoBka, OOO3HavawLlas ANVHY CHATUS M3oNauun nepen BBEAEHUEM
NpOBOAHMKA B BbIBOS, A0OSMkHA ObITb HaHeceHa Ha Y 3.

N3rotoButens B CBOMX KaTtanorax OOIPKeH MnpefycMOTpeTb MHGopMauuio O
MaKCUMarnbHOM YUCre NPOBOLAHMKOB, 3aXKMMaeMbIX B BbIBOAE.

J.7 CraHpapTHble ycrnoBusa 3KcnnyaTauum
Mo paspeny 7.

J.8 TpeboBaHUs K KOHCTPYKLIMMK

J.8.1 O6owme nonoxeHun
Mo pasgeny 8 co crneaytowmMmn N3MeEHEHUSMN:
B 8.2.5 npumensatoT Tonbko 8.2.5.1, 8.2.5.2,8.2.5.3,8.2.5.6 n 8.2.5.7.
CooTBETCTBME YCTaAHABMMBAOT OCMOTPOM M NpOBeAEHNEM UCMbITaHMM no J.9.1
1 J.9.2 HacTosLero npunoxeHns smecTo 9.4 n 9.5.
Kpome Toro, 4ononHUTL crnegyowmmmn TpeboBaHnsMu:



J.8.2 NpucoeanHeHue n oTcoeanHe HMe NPOBOAHUKOB
MpucoeanHeHne 1 oTcoeanHeHne NPOBOAHUKOB A0SPKHO BbIMONHATHLCS:
- C MOMOLLBK MHCTPYMEHTa 06Liero HasHayvyeHns nmbo yaobHoro ycTponcTBa,
COCTaBIIAIOLLEro e4MHoe Lenoe ¢ BbIBOAOM M NO3BONSOLLENO OTKPbITh €ro C Lerbo
BBEAEHMSA N OTCOeMHEHNSI NPOBOLHMKOB (Hanpumep, B yHMBepCarbHbIX BbiBOAAX);
- ONS XeCTKUX MPOBOAHWKOB MyTeM MPOCTOro BBeAeHus. [nsa oTcoeanHeHus
NPOBOAHMKOB MOXET NOTpeboBaTbCA UHAs onepauuns, YeM NPoOCToe BblAepruBaHue
NPOBOAHMKA 13 BbiBOAA (Hanpumep, 06Xxu1M NpoBoOgHUKA).
YHuBepcaneHble BbIBOAbI
(OAHOXUINBHBLIX M MHOTOXUIbHBIX) Y TMOKMX HEMNOATOTOBIIEHHbLIX NPOBOAHMKOB.
HeyHnBepcarnbHble BbIBOAbI AOSMKHbI JOMYyCcKaTb NOACOeAMHEHME NMPOBOAHNKOB
TUMNOB, YKa3aHHbIX N3rOTOBUTESEM.
CooTBeTCTBME NPOBEPSIOT OCMOTPOM U UCNbITaHUs MK No J.9.1 n J.9.2.

OOJSDKHbI

J.8.3 Paamepbl npucoeauHAE MbIX NPOBOAHUKOB
Pa3smepbl npucoeanHaeMbix NPOBOAHUKOB NpuBeaeHs! B Tabnmue J.1.
CoeanHutenbHyo

ncnblTaHnamm no J.9.1 n J.9.2.
Tabnuua J.1 - NprcoeanHseMbie NPOBOAHNKMN

CMNOCODOHOCTb

BbIBOJOB

npoBepsitoT

OCMOTPOM

Jonyckatb MOACOEOMHEHME KEeCTKUX

n

CeueHve n TeOpeTW—IeCKI/IVI anamMmeTp npoBOAHUKOB

MeTpuyeckas cuctema AWG
XKecTtkni npoBoaHuK || MMbkmm >KecTkuin npoBOAHMK 'MBKM NPOBOAHMK
NPOBOAHMK
Ceue- || QuameTp Ceue- || Ouna- || Kanmbp || AnameTp Kanunbp || QuameTtp
HVe, |[npoBogHuKa, |[Hue, | meTp, NPOBOAHMKA, MM MHOTOXMITbHbIX
w2 |[MM v |[MM NPOBOAHMKOB
knaccos |, K,
ME} | MM
0fHO- || MHOrO- OfHO- || MHOrO-
XUnb- || XKUnb- XUnNb- || UnbHblE
HOro || Horo Hble || Knacca
a) Ba
1,0 1,2 1,4 1,0 1,5 18 1,02 ||1,16 18 1,28
1,5 1,5 1,7 1,5 1,8 16 1,29 | 1,46 16 1,60
2,5 1,9 2,2 2,5 2,3 14 1,63 | 1,84 14 2,08




4,0 H2,4 H2,7 H4,o Hz,g H12 H2,05 H2,32 H12 H2,70

nybrvkaymam S-19-81, S-66-524, S-68-516 ICEA.
a) [lonyck anametpa +5%.

b} [onyck HavbornbLuero AvameTpa +5% ana noboro ns Tpex knaccos |, K n M.

[MpmedaHue - Hamborblume guameTpbl XeCTKUX U rTMOKMUX NPOBOOAHUKOB NpUBEAEHbl Mo
Tabrmmue 1 IEC 60228A, a ona nposBogHukoB B cucteme ANVG - no B 172-71 ASTM u

J.8.4 NMNonepeyHble ce4yeHUs1 NnpucoeaAnNHAE MbIX NPOBOAHUKOB
HomMuHamnbHble  nonepeyvHble  CEYEeHUss  NPUCOEOMHSAEMbIX  MPOBOAHWMKOB
npvBegeHbl B Tabnmue J.2.
Tabnmua J.2 - MNonepeyHble cevyeHnst MeaHbIX MPOBOAHUKOB, NMPUCOEOUNHAEMbIX K
0Ee3BUHTOBbLIM 3aXXMMaM

HomMmuHanbHbIN TOK, A || HOMMHanNbHbIE nonepeyHbie cevYeHnss NpUcoeanHAEMbIX

npoBOAHMUKOB, MM 2

Jo 13| OT1 1,0 oo 2,5 Bkntou.
BKJTHOM.

Cs. 13" 20 " "15 " 40 "

CooTBeTCTBME NPOBEPSIOT OCMOTPOM U UCNbITaHUs MK No J.9.2 n J.9.3.

J.8.5 NpucoeanHeHue n otcoegnHeHMe NPOBOAHUKOB

BeegeHne n orcoeguHeHWe NPOBOAHWKOB AOSMKHO BbIMOMHATLCSA COMMacHo
WHCTPYKLNSAM N3rOTOBUTENS.

CooTBeTCTBUE MPOBEPSOT OCMOTPOM.

J.8.6 [inzanH u KOHCTPYKLUMA BbIBOAOB

BbiBOoAbl 40OMMKHBI ObITb TaK CMPOEKTUPOBAHBLI M U3rOTOBMEHBI, YTOObI:

- KaXg bl MPOBOLHWK NpXUMarcs oTAerNbHO;

- B Xo4e onepauun no rnpuUcoeanHEHUIoO N OTCOEANHEHMIO NMPOBOLHUKN MOIMU
NPUCOEONHATLCSA U OTCOEAMHATLCA NGO O4HOBPEMEHHO, NGO NO OTAENBHOCTY;

- UCKITIoYariocb HernpaBuIlbHOE BBEAEHNE MPOBOLHNKOB.

HormkHO obecnevnBaTbCS HagexHoe KpensneHue MakcUMarbHO
NpeayCcMOTPEHHOTO Y1Cra NPOBOLHMKOB.

CooTBeTCTBME NPOBEPSIOT OCMOTPOM U UCNbITaHUs MK No J.9.2 n J.9.3.

J.8.7 YctonumBoCTb K cCTapeHUIo
BbiBOAbI 4OMMKHBI ObITb YCTONYMBBI K CTAPEHWIO.
CooTBeTCTBME NPOBEPSIOT UCMbITaHMEM NO J.9.4.

J.9 UcnbiTaHusA



J.9.1 O6wme nonoxeHus
Mo pasgeny 9 ¢ 3ameHon 9.4 n 9.5 cnegytoLLMMN NCNbITAHUSMU:

J.9.2 NpoBepka HageXHOCTM 6e3BUHTOBbLIX BbIBOAOB

J.9.2.1 HapexHocTb, 6e3BMHTOBON CUCTEMbI

McnbiTaHne npoBoAAT Ha Tpex BbIBOAAX MOMOCOB HOBbLIX 00pa3uoB C
MEeOHbIMW NPOBOAHMKaMM HOMUWHAmNbHbIX MOMEpPeYHbIX ceyeHun no tabmmue J.2.
Tunbl NPOBOAHNKOB B cOOTBETCTBUM C J.8.2.

MpucoegnHeHne n nocrnegyowee OoTCOEANHEHME LOIMKHO BbIMOSHATLCA NATb
pa3 C MNPOBOOHWKOM HauMeHbLIero guvameTpa W nocregoBaTeflbHO NATb pas C
NPOBOAHMKOM HanbonbLIero anameTpa.

Kaxabin pa3 gormkHbl UCMONb30BaTbCA HOBbIE MPOBOAHUKK, 3a UCKMKOYEHUEM
NATON NPOBEPKW, KOrga MPOBOAHMK, WUCMOMb30BaHHbINM AN YETBEPTON MPOBEPKMU,
OoCTaBnAlT Ha mecTte. [Nepen BBeAEHVMEM B BbIBOA MPOBOSIOKAM MHOMOXUSbHbBIX
XECTKUX NPOBOAHMKOB CrneayeT npvaatb COOTBETCTBYIOLLYO hopMy, a NPOBOSIOKM
TMOKMX NPOBOAHMKOB AOSMKHbI ObITb CKPYYEHbI 719 YNPOYHEHMS KOHL .

Mpy Ka>kaOM BBEAEHMN KOHEL, NPOBOAHMKA JOIKEeH ObITb BCTaBMEH B BbIBOA Ha
MaKCUMarnbHO BO3MOXHYK MyOuHYy nmMbo NpaBUnbHOCTbL €ro BBEAEHMS AOSMKHA
ObITb OMEeBUAHA.

Mocne kaxgoro BBeOEHUA NPOBOLHMK MOBOPAYMBalOT BOKPYr €ro NpoaosfibHOM
ocu Ha 90° Ha ypoBHe 3aXaToro y4acTka 1 3aTeM ero OTCOeMHSIOT.

[Mocne ncnbiTaHs BbIBOA HE AOSMKEH MMETb MOBPEXOEHUN, BIIUSIOWMX HA €ro
AanbHenLWyo aKcnnyaTaymio.

J.9.2.2 MpoBepKa Hage>XHOCTU coeAUHEe HUs

Tpn BbIBOA4A MNOMOCOB HOBbIX 0OpPa3LoB OCHALAKT HOBbIMA MeOHbIMU
NPOBOAHMKAMMW, TUMbl U CEYEHMS KOTOPbIX YKadaHbl B Tabnmue J.2.

Tunbl NPOBOAHWKOB LOSMKHbLI COOTBETCTBOBAaTL J.8.2.

[Nepen BBeAeHWEM B BbIBOZ, MPOBOSIOKAM MHOTOXUSbHbIX XECTKUX MPOBOLHNKOB
cnepyeT npuaatb COOTBETCTBYHOLLYO hopMy, @ MPOBOMOKM MMOKUX MPOBOAHMKOB
AOIKHbI ObITb CKPYYeHb! A58 YIPOYHEHNS KOHLA.

MpoBOAHWMK [OMMKEH BXOAUTb B YHMBEPCanbHbIA BbiBOg 6e3 4pe3mMepHoro
ycunusi, a B BbiBO4 C OOXMOM MNPOBOAHWKA C HE3HAYUTENbHLIM YCUIMEM,
NpvKnagbiBaeMbIM BPYYHYHO.

Mpw Kaxkgom BBELEHMUN KOHEL, MPOBOAHMKA JOIMKEH ObiTb BCTaBMEH B BbIBOA HA
MaKCUMaribHO BO3MOXHYKO MyOuHY nmMbo NpaBuIbHOCTbL €ro BBEAEHWS AO0ShkHa
ObITb o4yeBMaHA.

Nocne npoBeaeHnsa UCMbITaHUA HU OfHA Xura NPOBOAHUKA He O0mkHaA BbiNacTb
13 BbiBOJA.

J.9.3 lMNpoBepka HapeXHOCTM BbLIBOAOB AN NPUCOEAMHEHUS BHeELHUX
NPOBOAHUKOB: MeXaHN4YeCcKasi NPOYHOCTL

Ons ucnbiTaHnst Ha HaTsXKeHWe TpU BbiBOA4A MOSMOCOB HOBbIX 06pasuoB
OCHaLL@AT HOBbIMW MPOBOAHMKAMW TUMOB, MaKCUMarbHbIX W  MWHUMAasbHbIX
CEeYeHun, COOTBETCTBYOLWLMX Tabnmue J.2.

MNepen BBEAEHMEM B BbIBOA NPOBOSIOKAM MHOTOXMIbHbBIX XECTKUX MPOBOAHUKOB
cnepyeT npuaatb COOTBETCTBYHOLLYO ¢hopMy, @ MPOBOMOKM MMOKUX MPOBOAHMKOB
AOIMKHbI ObITb CKPYYeHb! 4515 YIPOYHEHMS KOHLA.

3ateM Kaxabl NPOBOAHMK MOABEPralT TSHYLWEMY YCUNMIO, YKa3aHHOMY B
Tabnmue J.3, 6e3 pbiBKOB B Te4EHNE 1 MMH B HanpaBfeHnn OCu NPOBOAHMUKA.
Tabmvua J.3 - TaHywpme ycunus

CeueHue NpoBoaHNKA, MM 2 TaHywee ycunue, H




1,0 35

1,5 40
2,5 50
4,0 60

Bo BpeMA UCMbITaHUA NPOBOOHUK HE OOJIPKEH BbiNaCTb U3 BbiIBOAA.

J.9.4 LUuknnyeckoe ncnbitaHme

McnbiTaHne npoBogAT C HOBbIMW MPOBOAHWKAMU MOMEPEYHbIX CEeYEHUA Mo
Tabnmue 12.

McnbiTaHne npoBoAAT Ha HOBbIX obpasuax (oguMH obpaseu - oguH MOmMkC),
YMCIIO KOTOPbIX YKa3aHO HIDKE COrfacHoO TUMNy BbIBOAOB:

- YHMBeEpCcarbHble BbIBOAbI AN XECTKMX (OQHO- M MHOTOXUMbHBLIX) U MMOKMX
NPOBOAHMKOB: MO Tpun obpasua s Kaxaoro (Bcero wecTb 06pasuoB);

- HeyHMBepcarbHble BbIBOAbl TOMbKO AN O4HOXMITbHbIX MPOBOAHMKOB: TPW
obpasua;

- HeyHuBepcalbHble BbIBOAbl AN KECTKMX (OAHO- M MHOTOXUSbHbIX)
NPOBOAHMKOB: MO Tpu obpasua s Kaxaoro (Bcero wecTb ob6pasyos).

Mpymevanme - EcinM  nNpPOBOOHUKWM  KECTKWE, OOSMKHbl  NMPUMEHSTbCA
OOHOXUIbHblE (ECIM B KOHKPETHOM CTpaHe He MPUMEHSIIOT  OLHOXMUITbHbIE
NMPOBOAHVKW, TOrA4a 4OMNYCKAETCSA NPUMEHEHNE MHOTOXMUITbHbIX);

- HeyHMBepcarbHble BbIBOAbI TOMbKO A58 TMOKMX NPOBOAHMKOB: Tpu obpasua.

MpoBOAHMK C MoOMNepeYHbiM ceyvyeHnem no Tabmmue 12 nocrnegoBaTerbHO
COELVHSAT KakK Mpu HOPMarbHOW 3KCMyaTauuym C KaKabiM KOMIMIIEKTOM U3 Tpex
06pa3suoB, Kak MoKa3aHo Ha pUCyHke J.1.

PucyHok J.1 - Cxema coegunHennsi obpasLioB



Ha obpasue aormkHoO 6biTb NPeaycCMOTPEHO OTBEPCTUE ANS UBMEPEHUSI NafeHUs
HanpsiXeHNsa Ha BbiBOAE.

Mpy npoBegeHun ncnbiTaHu obpasel, ¢ NPOBOAHUKAMM MOMELLAIOT B Kamepy
Tenna, B KOTOPOW NpegBapuTenbHO yCTaHaBnMBaroT TemnepaTtypy (20+2)°C.

Bo mnsbexaHne nepemelleHns obpasuoB 0O OKOHYAHUS U3MEPEHUs1 NageHuin
HanpsPKeHNA pEKOMeHOYeTCH 3aKpenuTb BCe Nosca Ha obLLen onope.

B TeuyeHMe ucnbiTaHWsl, 3a WCKIOMEHWEM Mepuoda OXMaXOeHusl, B Lenb
noaaeTcsi  ucnblTaTefbHbIA  TOK, COOTBETCTBYOLMW  HOMWHANbHOMY  TOKY
YyCTPONCTBA.

3atem obpasubl nogsepraldT 192 TemnepaTypHbIM LUKNaM, Kaxabld LWKI
ANMTENBHOCTBIO NPUBM3NTENBHO 1 4, U ero NPOBOASAT CrieayowyMm 06pa3om.

Temnepatypy Bo3gyxa B Kamepe Tenna npumepHo 3a 20 MUH NOBbILWAT [0
40°C. WcnbiTaTenbHyto Temnepatypy nNoaaep#uBaloT C MOrpewHocTbo +5°C
npubnunsntensHo 10 MuH.

3aTtem obpasubl nogeepratoT B TedeHne 20 MUH eCTECTBEHHOMY OXIaXKOEHWIO
Ao Temnepatypbl okonio 30°C, gonyckaeTcs NpuHyauTenbHoe oxnaxaeHue. WX
BblAEPXMBaOT NMpu 3Ton Temnepatype okorno 10 MUH 1 3a 3TO BpeMsi U3MEPAOT
NnafieHne HanpsbkeHusi, ecnm Heobxoammo, obpasubl OXNaxaalT 4O TemnepaTypbl
(20+2)°C.

MakcumanbHO A0MyCTUMOE NadeHWe HanpsbKeHUS, U3MEPEHHOE Ha Kaxaom
BblBOAE B KOHUE 192-ro umkna npu HOMUHaNbHOM TOKE, HEe AOSPKHO MpeBblilwaTb
HavMeHbLUero M3 AOBYX 3HayeHun: 22,5 MB unn nonytopakpaTtHOro 3HavyeHus,
Nosly4eHHOro nocrne 24-ro yukna.

M3mepeHns JormkHbI MPOBOAMTBLCS Kak MOXHO Grivke K MeCTy KOHTaKTa.

Ecnnm Touka mamepeHna He coBnagaeT C TOYKOM KOHTaKTa, TO 3HavyeHue
NnageHnst HanNpskeHnsa B Npefenax YacTu NPpoBOAHUKA MeXay TOYKON M3MEPEHUS K
TOYKON KOHTaKTa BbIMMTAOT U3 U3MEPEHHOIO 3HAYEeHUs1 NageHUs HanpskeHus
ncnbiTyemoro obpasua.

Temnepatypy B kKamepe Tensna U3aMepsitoT Ha pacCcTosiHUM nNpubnunantensHo 50
MM OT UCMbITyeMbIX 06pasLoB.

[Mocne 9TUX wUCNbITAaHUMA BbIBOAbLI  MNOABEPraldT  BHELUHEMY  OCMOTPY
HEBOOPYXEHHbBIM Na3oM (C HOpMarbHbIM 3PEHUEM), MPU KOTOPOM HE AO0SPKHbI ObITb
BbIIBIEHbl U3MEHEHMs, MNPENSTCTBYHOLME WX AalbHEeWWen 3KCniyatauum,
HanpuMep TpELLWMHbI, AedopMauunm 1 T.n.
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BeagnHTOBOM BEIBOO C NPAMBINM 324WMOM

E23BMHTORON BLIBOA C 33MUMOM Yepes
NPOMERYTOYHEIA NPUBOAHON 3NEMEHT

PucyHok J.2 - NMprumepbl 6e3BMHTOBbLIX BbIBOLOB

J.10 CnpaBo4HbIe AOKYMEHTHI
IEC 60228:2004, Conductors of insulated cables ([MpoBoaHWKM M30NMPOBaHHbIX

kabenen)
IEC 60998-1:2002, Connecting devices for low-voltage circuits for household
and similar purposes - Part 1: General requirements (YcTtponcTtea

COeaVHUTENbHbIE AN HU3KOBOSIbTHBIX Lener ObITOBOrO UM aHarormyHoro
HasHa4yeHus. Yactb 1. O6uwe TpeboBaHus)

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  entites  with  screwless-type clamping units  (YcTponctea
coeauvHUTENbHbIE ONA  HU3KOBOSbTHbIX Lenen ©ObITOBOrO M aHanormyHoro
HasHadeHus. YacTb 2-2. YacTHble TpeboBaHMs K COeanHUTENBbHBIM YCTPONCTBaM
KaK OTAerNbHbIM 3/IEMEHTaM C HEBUHTOBbLIMU 3aXKUMaMM)

IEC 60999 (Bce 4acTu), Connecting devices - Electrical copper conductors -
Safety requirements for screw-type and screwless-type clamping units
(YcTponictBa coeguHuTenbHble. MpoBoga anekTpuyeckune meaHble. TpeboBaHus
6e30MacHOCTU K 3aKMMHbIM 3fIEMEHTaM BUHTOBOIO M 6€3BMHTOBOrO TUNa)



NMpunoxeHue K (obasatenbHoe).
dononHutenbHble TpedboBaHusa kK Y3AI ¢
NAOCKUMU BbiBOAAMMU ObLICTPOro coeauHeHus

MpynoxeHve K
(o6si3aTensHoE)

K.1 Obnact npumeHeHus

HacTtoswee npunoxeHne pacnpocTtpaHsetcs Ha Y31 B npegenax oencteums
pasgena 1, OCHalWeHHble MNIIOCKUMKW  BbiBO4aMuM ObICTPOro  coeguHeHUs,
COCTOALWMMMN U3 LWITbIPEBOrO HakoHeyHuka (cm. K.3.2) Tunopasmepa 6,3 MM
wmpuHon 0,8 MM UM rHe3doBOrO COeAuHUTENs, U NpeaHasHaYeHHbIMU  Ans
NPUCOEOVNHEHNS ANEKTPUYECKUX MEAHbIX NPOBOAHMKOB HA HOMUHASbHbIE TOKM A0
16 A BKMIOYUTENBHO B COOTBETCTBUN C MHCTPYKLMUSAMU U3rOTOBUTENS.

Mpumevanne - B psige ctpaH (benbrmns, PpaHuusa, Wtanms, Kcnanus,
Moptyramma n CLUA) ponyckaetcsi NpUMEHEHWe MNIIOCKUX BbIBOAOB ObICTPOro
COeMNHEeHUs Ha HOMUHanNbHbIE TOKK 00 20 A BKNMIOYUTENBHO.

MpucoeanHsemble aneKTpudeckme MeaHble NPOBOAHMKN (Oarnee - NPOBOAHUKM)

MoryTt ObITb MMBKMMK C nonepevyHbiMn cevYyeHnammn Ao 4 MM2 BKMHOUYUTENBHO MK

XECTKUMN  MHOTOXMIbHBIMM ~ C  TOMEPEYHbIMM  CeYeHusiMM [o 2,5 mMm2
BKMoUnTENBLHO (B cnucteme AWG 12 1 cBbliLe).

[aHHOe npunoxeHne pacnpocTpaHAeTcst uckmountensHo Ha Y3OIM co
LUTbIPEBbIMY BbIBOAAMM, BbINOMHEHHBIMM 3@ OLHO Liefioe C annapaTom.

K.2 HopmatmMBHble CCbINKU

Mo pasgeny 2 co crnegyrowmm OOMNOSTHEHNEM:

[EC 61210 CoeagunHuTenbHbole ycTponcTtBa. [Inockue BbiBOAbl 6bICTPOro
COeQVHEHMSI  ONs  9NEKTPUYECKUX  MegHblX  MpPOBOAHMKOB.  TpebGoBaHus
6esonacHocTH

K.3 TepMuHbI 1 onpeaeneHus
Mo pasgeny 3 co crneaytowmMmn AONOSIHEHUSIMN:

K.3.1nnockun BbiBog Obictporo coepuHeHusa (flat quick-connect
termination): OnekTpuyeckoe coeanHeHne, COCTOSILLEE M3 LUTbIPEBOrO HaKOHEYHMKA
N THE3O0BOTO COEAVHUTENSI, COYSIEHSIEMbIX U pacyfieHAEMbIX C MOMOLLbIO 1 6e3
NMOMOLLM MHCTPYMEHTA.

K.3.2 wtbipeBOM HakOHe4YHUK (Mmale tab): YacTb nnockoro BbiBO4a GbICTPOro
coeflVHeHWs, BBOAUMAs A58 COYNEHEHMS B THE300BOW COeAVHUTEMb.

K.3.3 rHe3poBou coeauHutenb (female connector): YacTb nnockoro BbiBoAa
BbICTPOro COeAVHEHUs], B KOTOPYIO BBOOUTCS LUTLIPEBON HAKOHEYHNK.

K.3.4 dukcupyrowmn anemeHT (detent): YrnybneHue (Bblemka) unm oteepcTtue
B LUTLIPEBOM HAKOHEYHWKE, KOTOpOe B3auMOAEWCTBYET C BbICTynawLlen 4acTbio
rHe34oBoro coeguHUTens n obecneynBaeT MKcaLMIO COYNEHIEMbIX YacTen.

K.4 Knaccud mkaums
Mo pasgeny 4.

K.5 Xapaktepuctmmku Y340
Mo paspeny 5.



K.6 MapkupoBka

Mo paspgeny 6 (Tabnmua 5) co crneayloLyIMM JONOMHEHMAMN HaYMHas ¢ K).

Crepytowaa vHpopMaums, Kacawwasacsa rHe3goBbix coeauHuTenen no [EC
61210 ”n TMNa npUMEHsIEMbIX MNPOBOOHUKOB, [OOIPkHA ObiTb npvBegeHa B
WMHCTPYKLMNSX N3roTOBUTENS:

K) HaumMeHoOBaHWe U3roToBUTENSA UM TOBAPHbLIN 3HAK;
[) TN n3genus;

m) UBETOBOW KO MU30MMPOBaHHbIX MTHE340BbIX COeAHUTENEN B COOTBETCTBUM C
ceyeHremM NpoBOAHMKOB (CM. Tabnmuy K.1);

n) nNpYMEHEHMEe MPOBOLHMKOB M3 CepebpsiHbIX MM MeAHbIX ChfaBoB C
ranbBaHWYECKNM MNOKPbITUEM OSIOBOM.
Tabrmua K.1 - LiBeToBOWM KoA rHe3[qoBbIX COeQUHUTESNIEN U COOTBETCTBYHOLLME
CeYyeHust NPUCOEANHSIEMbIX NPOBOAHNKOB

CeueHme MPOBOAHMKA, MM 2 LiBeToBOWM KOO rHE34,0BOIO COEAVHUTESA
1,0 KpacHbin

1,5 KpacHbI unu cuHui

2,5 CuVHUIA unn xenTbin

4,0 Kentbin

K.7 CtaHpapTHble yCnoBuUA 3KcnnyaTauum
Mo paspeny 7.

K.8 TpeboBaHMA K KOHCTPYKLUMU

K.8.1 Oowme nonoxeHus
Mo pasgeny 8 co cneaytoWmMmn N3MEHEHUSMN:
3ameHuTb 8.2.3 cneayrowmm:

K.8.2 Bo3ayluHble 3a30pbl U pacCTOSIHUA YyTe4KkU (CM. npunoxeHue B)

Mo 8.2.3 rHe3goBble COEOMHUTENN  COMUSIEHSAOTCA CO  LUTbIPEBbIMU
HakoHeYHukammn Y301,

3amenunTb 8.2.5 crnegyowmm:

K.8.3 BbiBoAbI ANA BHELWHUX NPOBOAHUKOB



K.8.3.1 LUTbipeBble HAKOHEYHUKU W THE340Bble COeAUHUTENN OOIPKHbI ObiTb
BbIMOSIHEHbI M3  MaTepuanoB, MeEXaHM4Yeckass TMPOYHOCTb, 3fieKTpuyeckas
NPOBOAMMOCTb W  KOPPO3MOHHAA CTOMKOCTb KOTOPbIX COOTBETCTBYIOT  UX
Ha3Ha4YeHWIO.

Mpumeyanue - lNMpumepamn Taknx MaTepuanoB SBMSIOTCA cepebpsHbie unm
Me[Hble CMaBbl C raribBaHNYECKMM NOKPbITUEM OSTIOBOM.

K.8.3.2 Tunopa3smep LUTbIPEBOro HaKOHEYHMKa cocTasnsaeT 6,3 MM Mpu TOMWMHe
0,8 MM, NpUMeHsIeETCS HA HOMUHarbHbIE TOKM 0 16 A BKIIIOYUTENBHO.

Mpumevanve - B psge ctpad (benbrna, ®paHuusa, Wtanus, KWcnanus,
Moptyranua n CLUA) gonyckaetcs ux npuMeHeHne Ha HOMUHanbHble Tokn o 20 A
BKJTIOUYUTESTBHO.

Pa3smepbl WTbIPEBbIX HAKOHEYHUKOB [OSPKHbI COOTBETCTBOBATb pasmepam
ykasaHHbiM B Tabnmue K.3 n Ha pucyHkax K.2-K.5. Paamepbl A, B, C, D, E, F, J, M,
N n Q asnawTca obs3aTenbHbIMN.

Pa3amepbl coyneHseMblX rHe34oBbIX COeAnHUTENEN OOIPKHbI COOTBETCTBOBATL
npuBeaeHHbIM Ha pucyHke K.6 n B Tabnmue K.4.

MpumeyvaHue - POpMbl HEKOTOPLIX YacTeN MOrYT OTNIMYATLCS OT NOKa3aHHbIX Ha
PUCYHKaX Mpu YCIOBMM HEU3MEHHOCTM YKa3aHHbIX pa3MepoB W COOTBETCTBUS
TpeboBaHUAM K UCMbITaHWIO, Hanpumep pudrieHble WM - pasBarblLiOBaHHbIE
HaKOHEYHVKMW.

CooTtBeTCTBME NPOBEPSIOT OCMOTPOM N U3MEPEHUEM.

K.8.3.3 LLUTbipeBble HAKOHEYHMKWN OOIKHbI ObITb HAAEXHO 3aKPENIIEHbI.
CooTBETCTBME NPOBEPSAOT UCMbITAHMEM HA CTOMKOCTb K MEXaHW4YeCKowm
Harpy3ke no K.9.2.

K.9 UcnbiTaHua

K.9.1 O6wme nonoxeHus
Mo pasgeny 9 co cneayoWmMN N3MEHEHUSMN:
3ameHunTb 9.5 criegyowmm:

K.9.2 CTOMKOCTb K MeXaHU4eCKOW Harpyske

Ncnbitanne nposogsat Ha 10 BbiBogax Y3[I1, ycTaHOBMEHHbIX Kak Ons
HOpPMarbHOM 3KCNflyaTaunm CO CMOHTUPOBAHHbLIMU MPOBOAHNKAMM.

Ycunve HaxaTua 1 3aTeM BbITAMMBaloLLEe OCEBble YCUINSA, 3Ha4YEeHMEe KOTOPbIX
COOTBETCTBYET 3HaYeHWsIM, yKaszaHHbiM B Tabrmumue K.2, npuknagbiBaloT niaBHO
TONMBbKO OAWH pa3 K LTbIPEBOMY BMOHTUPOBAHHOMY HAKOHEYHMKY MOAXOOSALLMM
ncnblTaTesbHbIM YCTPOUCTBOM.

Tabnuuya K.2 - Yeunusa ana ncnbiTaHnst Ha CTOMKOCTb K MEXaHUYECKOW Harpyske

Ycunune Haxartus, H BoiTarmsatowee ycunve, H

96 88

He pomxHo 6bITb NOBpEeXOeHWs, BRSIOLWEro Ha AarbHenLWwyo 3KChnyaTauuo
LUTbIPEBOro HakoHeYHuKa uin Y 31, B KOTOpoe 3TOT HAKOHEYHWK BMOHTMPOBAH.

HononHutb 9.8.3:

ToHKONPOBOMOYHbIE TepMmonapbl pacnofaraloT Tak, 4TOObl He BMMATH Ha
KOHTaKT WM NPUCOEAUHUTENbHYI0 MfoWwaab ucnbiTyemoro obpasua. [Npumep
pacnosoxeHns npueeneH Ha pucyHke K.1.



Tepmonapa

PucyHok K.1 - MpumMep pacnonoxeHus Tepmornapbl Npyv U3MEPEHUN NPEBbILLEHS!
Temneparypbl

Tabnmua K.3 - Pasmepbl WTbIpeBbIX HAKOHEYHMKOB

Homu- Cnocob A |IB |C D E (|[F (|J |[M|N |P ||Q
HarnbHbIN || dmK- min min
pasmep, || cauun

MM

6,3x0,8 | yryonervem |[1,0|f- 0,84(6,40(/4,1(/2,0([12°|/2,5|2,0{[1,8]| -

0,7(7,8 |0,77|6,20(3,6|/1,6(|8° |[2,2]1,8]0,7(8,9

oreBepctnem |(1,0] - 0,84(6,40(4,7|2,0(12°| - - 1,8 -

0,5(7,8|0,77|[6,20|/4,3|/1,6{/8 |- |- |0,7/8,9

MpumeyvaHua
1 Pasmepbl A-Q oTHOCATCS K pucyHkam K.2-K.5.

2 [1Be cTpoku B rpade NpuBOAATCA AN5 MakCUMasribHbIX MU MUHUMASIbHbIX
3Ha4YeHUN pa3mMepoB.
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MpumevaHua

1 Ckoc 45° He porkeH ObITb NPSIMOM JIMHWEN, €CIN HAaXOAUTCS B YKa3aHHbIX
npeaenax.

2 PasvmeplL He 3agaH M MoXeT OblTb YCTaHOBMEH B 3aBUCMMOCTWU OT
KOHCTPYKLUW (HanpumMep Ans gukcaumn).

3 Pa3mep C MOXeT onpeaenarbCa TOSMLWMHON MPUMEHAEMOro MaTepuana npu
YCIIOBUW, YTO YKa3aHHbIN pa3mep oTBeYaeT TpeboBaHNSAM HACTOALLEro cTaHaapTa.
[onyckaeTca okpyrreHve no npogonbHOMY Kpato LUTEKEPOB.

4 Ha pucyHke ykasaHbl pa3mepbl 31IEMEHTOB LUTEKEPOB, HO He NMpuBedeHa WX
KOHCTPYKLUSI.

5 TonwpHa wrekepa C MoxeT ObITb MHOM 3a Npegenamu pasmepos Q n B +1,14
MM.


/picture/get?id=P05A30000&doc_id=1200145501

6 Bce yacTu WwrekepoB A0MKHbI ObITb MIOCKMMW U HE JOIDKHBI UMETH 3ayCeHLIEB
WnM BbICTYMOB, 3@ WUCKIIOYEHNEM BbICTYMNa Hag AOMyCcKoM TonuwmHbl B 0,025 mm ¢
KaxKgor CTOPOHbI B 0611aCTH NMHUM ynopa, Ha paccTosiHum 1,3 MM OT Hee.

PucyHok K.2 - Paamepbl LUTbIPEBbLIX KOHTAKTOB (LUTEKEPOB)

Pasmepsl 8 MUNNTAMETDAX
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[lonyck pacnonoXeHusi OTBEPCTMS OTHOCUTESIbHO LieHTpanbHbIX OCEN LiTekepa
0,076 mm.

PucyHok K.3 - Pasmepbl Kpyrnbix yriybneHuni gmkcaumm (cMm. pucyHok K.2)

Pasmepsl 8 MUNNWMETPEX

Y-Y
Y 0,076 min
I_'.I
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|' gl st
] || ]
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[onyck pacnonoxeHust yrrnyoneHnn OTHOCUTENbHO LIEHTParibHbIX OCEN LTekepa
0,13 mm.

PucyHok K.4 - Pazmepbl NpAMOYrofbHbIX yriybreHuin gmkcaumm (CM. pucyHok K.2)
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[lonyck pacnonoXeHusi OTBEPCTMS OTHOCUTESIbHO LieHTpanbHbIX OCEN LuTekepa
0,076 mm.

PucyHok K.5 - Paamepbl oTBepcTuin ansa domkcaumm

1,5 max

BrewHwe rabapuTHele pasmeps
L
N / MHE30DBOND KOHTAKTA

Ly

P -

Fazmepel By u L, — obazarentHeg

Pa3smepbl B3 1 L4 - obasaternbHble

MpumeyaHus

1 [Ins onpepeneHns pasmMepoB rHE3[0BOrO0 HaKOHEeYHWKa pasmepbl Bz un L,
HeobxoaMMO cornacoBaTh C pasMepaMu LUTLIPEBOrO HAaKOHEYHVKA Of1s1 rapaHTum
obecneyeHnss HageXHOro COYSIEHEHMS] B HaUXyALUMX YCIOBUSIX (a Takxe pasMepsl
3NEeMEHTOB chrKCaL UM NpY UX HanM4mmn).

2 Ecrmm npegycMOTpeH ynop Ha LWTbIPEBOM  HaKOHeYHuKe, pasmep X
onpenensieTcss  mM3rotoButeneMm  mcxoas 13 obecnedveHunss  TpeboBaHui
paboTocnocobHOCTN CoeaUHEHMS.



3 THe3goBble HAKOHEYHWKW AOMMKHbl UMETb KOHCTPYKLMIO, MNO3BOSISIOLLYHO
obecneunTb NpaBUIbHYIO GMKCaALMIO MpY BBEOEHUW LUTLIPEBOrO HaKOHEYHUKa B
rHE3QOBOM M UCKMIOYMTL CO3[aHMe MPensiTCTBUS  OKOHLOBAHHOM  4acTbio
NpoBOAHMKA BBEOEHMIO LUTbIPEBOrO HAKOHEYHMKA B THE34OBOM A0 MOJSHOW
dvKcaL M COOTBETCTBYIOLLMMU (UKCUPYIOLLMUN STIEMEHTaMI.

4 PucyHOK siBnseTca obLien pekomeHgaumen ans NpoekTMpoBaHnst rHe3g0BOro
HaKOHEYHMKa, NpU STOM YKas3aHHble Ha 4epTexe pasmepbl SBMAOTCSA
obs3aTrenbHbIMA.

PucyHok K.6 - Paamepbl rHe30BbIX HAKOHEYHNKOB

Tabnuua K.4 - Paamepbl rHe340BbIX HAKOHEYHMKOB

Paamep wrekepa Pasmep rHe3goBoro HakoOHeYHMKa
Bz max L4 max
6,3x0,8 7,80 3,50

NMpunoxeHue L (ob6a3atenbHoe). CneunanbHble
TpeboBaHua K Y31 ¢ BUHTOBLIMU BbIBOAAMMU
ANA BHELWWHUX HenoArotToBfIeHHbIX
anroMUHNEBbIX NPOBOAHUKOB U C
anroMuHMeBbIMN BUHTOBbIMU BbiIBOAAMM ONA
MeOHbIX UU antoMUHUEBLIX NPOBOAHUKOB

MpunoxeHue L
(obsasarenbHoe)



L.1 O6nacts npumeHeHuUA

HacTosilee npunoxeHne pacnpoctpaHseTcs Ha Y3[I1 B npegenax oencteus
HacTosILero cTaHgapTa, OCHaleHHble BWHTOBbIMW BbiBO4aMU U3 MeAW unu
MeOHbIX CnfaBoOB, coaepxawmx He MeHee 58% mean (ana dacten,
N3roTaBfMBaeMbIX XOnogHbIM criocobomM) u He mMeHee 50% megu (ons yactemn
Apyroro crnocoba W3roToBfieHWs), UM K3 Apyroro MeTtanna wim meTanna ¢
COOTBETCTBYOLLMM NOKPbITUEM, HE MEHEE KOPPO3MEYyCTONYMBOIO, YeM Mefb, U C He
MeHee  NPUroAHbIMA  MEXaHWYEeCKMMU  CBOWCTBaMu,  MNPUMEHSEMbIMU  C
HEeMNOAroTOBMEHHbIMA  artOMUHUEBBIMM  MPOBOAHWKaMKW, NGO  OCHALUEHHble
BMHTOBbLIMM BbIBO4AMU 13 artoMMHUEBOrO MaTepuana Anis npucoegmHeHns MeaHbIX
NNn antoMUHUEBBIX NPOBOAHUKOB.

B paHHOM npunoxeHun anoMuHWEBbIE MPOBOLHUKN C MOKPbITUEM MEAbIO UIn
HUKENeM CHYUTaKTCS antoMUHUEBBIMU.

MNpumevanve - B AscTtpun, ABcTpanuu 1 'epmaHum npyuMeHeHne antoMmnHUEBbIX
BMHTOBbIX BbIBOOOB A1 NPUCOEANHEHNS MEOHbIX MPOBOLHUKOB HEAOMYCTUMO.

B Asctpuu, LBenuapum n epmaHumM npuMeHeHVe BbIBOLOB TOSMbKO A5iA
antMVHUEBbLIX MPOBOAHMKOB 3amnpeLLeHo.

B WcnaHun He ponyckaeTcA npuvMeHeHue anioMUHUEBLIX MPOBOOHUKOB B
KOHLEBbIX Lensax B ObITOBbIX W aHaNOMM4HbIX 3MeKTPOyCTaHOBKax, Hampumep,
omChbl, MarasuHbl U T.1.

B [daHunm MuHMManbHoe nonepeyHoe ceyeHve arntoMUHUEBBLIX MPOBOAHMKOB

cocTaBndeTt 16 Mm=2.

L.2 HopmaTMBHbI€ CCbINKK
Mo paspeny 2.

L.3 TepMuHbl M onpeaeneHus
Mo pasgeny 3 co cneaytowmMmn AONOSTHEHUSIMI.

L.3.1 noarotoBrneHHbIn npoBoaHukK (treated conductor): [NpoBogHuK,
BHELLHMX XMW KOTOPOrO B KOHTAKTHOM €ro YacTu CHAT OKUCHbIW CIMOW W/wunm 3anuta
ynroTHAWLWAA Macca Ansg obecneyeHus Xxopowen MnpoBOAMMOCTU  u/vnn
npeaoxpaHeHns OT KOpPpO3uK.

L.3.2 HenoaroTtoBneHHbIN NpoBOAHUK (untreated/unprepared conductor):
MpPOBOOHMK, C KOHLlA KOTOPOro Ha OnpedeNieHHy ANMHY CHATa M3onsauum Ans
BBOJA €ro B BbIBOA.

MpumevaHue - MNMpPoBOAHWK, UMEKOLLMIA TaKyto hopMy, KOTopasi MO3BOSAET ferko
BBOOMWTb €ro B BbIBOA, MM KOHLbl W1 KOTOPOro CKPYYeHbl C LIENbI0 YKPENneHus,
CUMTAIOT HEMOATOTOBEHHbLIM NPOBOAHNKOM.

L.3.3 akBanansep (BblpaBHUBaTenb) (equalizer): YcTponcTBO, NpumMeHaemoe
B MCMbITATeMbHOM KOHType 1 obecneymBarollee SKBUMOTEHUMANbHYID W
OLHOPOOHYK MIIOTHOCTb TOKA B MHOrOXWIbHOM MNpPOBOAHUKE 6€3 W3MeHeHus
TemnepaTypbl MPOBOAHUKA.

L.3.4 koHTpONbHbLIN NpoBoaHUK (reference conductor): MNpoBogHMK GOMbLLON
MPOTSXEHHOCTU TOrO Xe TUMa N CEeYEHUs!, YTO U NPUCOEOMHEHHbBIN K NUCMNbITYEMOMY
BbIBOAY, BKIMHOYEHHbIN NOCe4oBaTeNbHO B TY e Lierb.

MpumeyaHue - OH obecneynBaeT onpegenseMyo KOHTPOMbHYIO TeMnepaTtypy u
npu HEOH6XOOMMOCTU KOHTPOSIbHOE COMPOTUBIIEHME.

L.3.5 koachpurumeHT yctonuuBocm (Sf) (stability factor (Sf)): Uamepenue
cTabunbHOCTN TeMnepaTypbl BbIBOAA MPW LIUKIMYECKUX UCTbITaHUSIX TOKOM.

L.4 Knaccud nkaumsn
Mo pasgeny 4.



L.5 Xapaktepuctmku Y3AI
Mo pasgeny 5.

L.6 MapkupoBka

Mo pasgeny 6 co cneaytoLLmMN AONOSTHEHUSIMIA.

MapkupoBka, ykasaHHass B Tabmmue L.1, gomkHa HaHocutbea Ha Y3 y
BbIBOAOB.

MHpopmaunss, OTHOCALWAACS K 4YUCIY MNPOBOLHMKOB, 3HAYEHUSM KPYTALLMX
MOMEHTOB (€CnM OTNMYalTCs OT MpPUBELEHHbIX B Tabmmue 12) M cevyeHusm
NPOBOAHMKOB, A0SMKHA HaHocUTbes Ha Y 3.

Tabnuua L.1 - MapkupoBka BbIBOLOB

Twn npucoeanHAEMOro NPOBOAHMNKA MapkunpoBka
Tonbko MegHbIn OrtcytcTBYET
TornbKo antoMUHUEBBLIN Al
ANIOMMHMNEBBIN U MEOHbIN Al/Cu

MarotoButenb B CBOMX Kartarnorax OOfmkeH YKa3aTb 3Ha4YeHuA 3atdrmsarolyx
MOMEHTOB 1 CNocobbl KpenneHuna aritoMMHMEBbIX NPOBOAHNKOB.

L.7 CtaHgapTHble YCNOBUA 3KCNnyaTauum
Mo paspeny 7.

L.8 TpeboBaHUs1 K KOHCTPYKLMU

Mo pasgeny 8, 3a UCKNOYEHNEM.

JononHutb 8.2.5.2.

Ons npucoeguHeHnss antoMUHMEBLIX nposogHukoB Y3 pomkHo 6biTh
OCHAalEHO BWHTOBbIMM BbiBOAAMW AOfs1  NPUCOEAVMHEHUS MNPOBOAHWKOB C
HOMWHAanNbHbLIMW MONEPEYHbIMU CeYeHnamMn no Tabnmue L.2.

BbiBOObl AnA nNpucoeguHEHWUst antoMUMHUEBBLIX MNPOBOLAHMKOB M BbIBOAbLI U3
antoMUHUS 4Nna NPUcoegHEeHNss MeaHbIX UK antoMUHUEBbLIX MPOBOAHUKOB AOSKHbI
obnagatb COOTBETCTBYIOLLEN MEXaHUYECKOM MPOYHOCTbIO, 4YTOObI BblaepkaTb
ucnbiTaHna no 9.4 ¢ npoBOAHWKAMW, 3aTSAHYTbIMA MOMEHTOM, YKa3aHHbIM B
Tabmmue 13 nMBO yKasaHHbIM M3roTOBUTENEM, MPUYEM 3HAYEHME, YyKasaHHoe
N3roToBUTENEM, HE JOITKHO ObITh HWXKE yKa3aHHOro B Tabnmue 13.

Tabrmua L.2 - T[lonepeyvHble  CeYeHMs1  anMtOMWHUEBLIX  MPOBOAHMKOB,
NpUcCoeanHAEMbIX K BAHTOBbIM BblBOAAM

HoMUHAaMbHBIA Tk - A |’:l,l/IaI'IGSOH HOMUHalbHbIX  NonepeYvHbIX

ceyeHun -} npucoeanHAeMbIX

NPOBOAHUKOB, MM 2

[o 13 Bkntou. 0O11,0004,0




Cs. 130016 " "1,0" 6,0
"16 " 25 " "1,5 " 10,0
25" 32 " "25 " 16,0
"32" &0 " "4,0 " 25,0
50 " 80 " "10,0 " 35,0
" 80 "100 " "16,0 " 50,0
"100 "125 " "25,0 "70,0

1) Tpebyercs, YTOObI NPV HOMUHANbHBLIX TOKax A0 50 A BKMOYMTENLHO
BbIBOAbl OblNM paccyuUTaHbl Ha 3aXMM Kak OLHOMPOBOMOYHbIX, TAK N KECTKUX
MHOFONPOBOSOYHbIX ~ MPOBOAHMKOB;  AOMYCKAeTCa  MPUMEHeHMe  MMBKKX
NpPOBOAHMKOB. B TO e Bpems gonyckaeTcs, 4ToObl BbIBOAbLI 419 MPOBOAHMKOB C

nonepeYHbiM cevenrem ot 1,0 o 10,0 MM < GbINM paccUYUTaHbl Ha 3aXKUM TOMNBKO
OLHOMPOBOJIOYHbLIX NPOBOAHVKOB.

b} MakcumanbHble CeYeHVs MPOBOAHMKOB MO Tabrnuue 7 yBenuM4yeHbl B
cootBeTcTBUM ¢ Tabrmuen D.2 IEC 61545:1996.

CoOTBETCTBME MPOBEPSIOT OCMOTPOM, W3MEPEHUEM WU MOOYEpPEAHbIM
BBEAEHVEM NPOBOAHMKA HAVMEHbLLEMO U HAMOOSbLLErO CEYEHNS U3 YKa3aHHbIX.

8.1.5.4 TekcT 8.1.5.4 n3noxmTb B crieqylowen peaakumu:

BbiBOObI AOMmMKHBI AONyCcKaTh NpUcoeanHeHne NpoBogHUKOB 6e3 cneunansHom
NoaroTOBKM.

CooTBeTCTBME NPOBEPSIOT OCMOTPOM U UCNbITaHneM no L.9.

L.9 UcnbiTaHuA

L.9.1 O6wue nonoxeHus

Mo pasgeny 9 co crieayoLMMM N3MEHEHUAMW/AOMOSTHEHNSIMM:

[ns wvcnbiTaHMA B 3aBMCUMMOCTM OT BuAa Martepuana BbiBOAa W Tuna
npucoeuHAEMbIX NPOBOAHNKOB MPUMEHSIIOT YCIOBUS UCMbITAHUA B COOTBETCTBUM
c Tabnmuen L.3.

JononHutensHoO npoBoaAT ucnbiTaHne no L.9.3 Ha BbIBOgax OTAENbHO OT
y30ri.

Tabnuua L.3 - MNepeyeHb ncnobiTaHni B 3aBUCMMOCTU OT Matepurarna npoBOAHNKOB U
BbIBOL,0OB




MaTtepwan BbiBOAA MaTepuan O || Aja)
8.1.4.44
Matepuan Al Cu Al
npoBOAHMKA
(tTabrnmua L.1)
Mo Tabrmuam L.2 n||Mo Tabrmmuam 6 n||Mo  Tabnmuyam
L.5 10 L2nlL5
94 HapgexHocTb || Mo Tabnmuam L.2 u || Mo Ttabrnvuam 6, [lMo  Tabnuuam
BUHTOB L5un13 10113 L2,L5n13
9.5.1 UcnbiTanne Ha||lNo Tabnuuam L.2 n||Mo tabrmuyam 8, (Mo  Tabnmuyam
BLITSIMBAHME b L5n13 12113 L.2,L51n13
9.5.2 TlloBpexaeHue || Mo Tabmmuam L.2 n||Mo Tabmmuam 8, |[Mo  Tabnuuam
npoBoAHVKa L5n10 12113 L2,L5n13
9.5.3 Beepnenue (| Mo Tabnmue L.4 Mo Tabrmuye 15 Mo Tabrmuye L.4
npoBoAHMKA
9.8 MpeBbiweHue || Mo Tabnmue L.5 Mo Tabnuue 12 Mo Tabrmue L.5
TemnepaTypbl
9.19 MpoBepka || Mo Tabrmue L.5 Mo Tabrmue 12 Mo Tabrmue L.5
HaEeXHOCTH
L.9.3 Uwuknmnueckoe || Mo Tabnmue 13 Mo Tabrmue 13 Mo Tabnuue 13
ncnbiTaHne

a1} CornacHo uuknam Au B 1 uyncny o6pasuoB, ykaszaHHbIM B npuroxeHun C.
Ona Y3, npegHasHavyeHHbIX ANS NPUCOEOUVHEHUST anMtOMUHUEBBIX U MEOHbIX
NPOBOAHMKOB, YNCIO LMKIIOB MCMbITaHWM M 00pa3uoB yaBauBaloT (MO O4HOMY
OIS MeQHOro U O4HOMY 4719 antOMUHMEBOrO NPOBOOHMKA).

b} [1ns ucnbiTaHWiA Ha BbITArMBaHME Mo 9.5.1 3HaYeHWe Ana NpoBoaa CeyYeHnem

70 MM2 - Ha pacCMOTPEHMN.




Tabrmua L4 - CedveHne u  TeopeTUdecKMW OuaMmeTp NpUcOoeaUHSAEMbIX
NPOBOOHMNKOB
MeTpuyeckas cuctema AWG
XKecTkun npoBogHUK MBkmn >KecTkuin npoBoaHMK Mbkunin (Tonbko
(Tonbko MeOHbIN) MPOBOAHUK
MeaHbIN)
NPOBOAHUK
Ceuvenue || nameTp Ceuve- || Ouna- ||Ka- || Ouametp Ka- |[dvnametp
npoBoOA- || NPOBOAHMWKA, | HWe, || MeTp, || mbp || npoBogHMKa, MM || IMBP || MHOTOXUIBHBIX
HUKa, MM || MM 2 || MM NPOBOAHMKOB
2 knaccost |,
K, M, mm
OfHO- || MHOrO- OfHO- || MHOrO-
XUnNb- || XUMb- XUMb- || XUMBHOTO
HOro || Horo Horo |(knacca B
a) a)
1,0 1,2 1,4 1,0 1,5 18 1,07 |(1,23 18 1,28
1,5 1,5 1,7 1,5 1,8 16 1,35 [|1,55 16 1,50
2,5 1,9 2,2 2,5 239 14 1,71 [|1,95 14 2,08
4,0 24 2,7 4,0 2.90) 12 2,15 ||2,45 12 2,70
6,0 2,9 3,3 4,0 299 10 2,72 |[3,09 - -
10,0 3,7 4,2 6,0 3,9 8 3,43 3,89 10 3,36
16,0 4,6 53 10,0 |51 6 4,32 14,91 8 4,32
25,0 - 6,6 16,0 (/6,3 4 545 |6,18 6 5,73




35,0 - 7,9 250 ||7.8 2 6,87 |7,78 4 7,25

- - - - - 1 7,72 8,85 - -

50,0 - 9,1 350 [/9,2 0 8,51 |[9,64 - 12,08

70,0 - 12,0 |/50,0 |12,0 ({00 9,266 ([ 10,64 - -

MpumeyaHue - Hanbonblume anameTpbl KECTKUX U MMOKMUX NPOBOAHNKOB NPUBEAEHLI MO
Tabrmmue 1 ITC 60228:2004, a ans nposogHukoB B cucteme AWG - no B 172-71 ASTM n
nybrvkauymam S-19-81, S-66-524, S-68-516 ICEA.

4 [lonyck HOMMHarbHoOro avameTpa +5%.
bl [onyck HambonbLuero AvameTpa +5% ans no6oro n3 Tpex knaccos |, K M.

tj Pa3mepbl TONbKO ANs TMBKMX NPOBOAHMKOB knacca 5 cornacHo IEC 60228.

L.9.2 YcnoBua ncnbitaHnmn

Mo 9.1, kpome TOro, 4TO napameTpbl MNPUCOEOUHSEMbIX artOMUHUEBBIX
NPOBOAHMKOB A0SPKHbI COOTBETCTBOBATL Tabnmue L.5.

Tabrmua L.5 - TlonepeyHble ceyeHus WucnbiTaTenbHbIX antoMUHUEBLIX
NPOBOAHMKOB COOTBETCTBEHHO HOMMHASBHbLIM TOKaM

CeuyeHuie npoBoAHMKa S, MM 2 HomuHanbHbIM ToK 7, , A
15 I, <6

2,5 6<l, <13

4.0 13<, 220

6.0 20< 7, =25

10.0 25< 7, 32




16,0 32< 7, =50
25,0 50< 7, <63
35,0 63< 7, <80
50,0 80< 7, =100
70,0 100< 1, =125

L.9.3 LUnknu4yeckme ucnbiTaHUsA TOKOM

L.9.3.1 O6wume nonoxeHus

[aHHbIM MCNbITaHMEM NPOBEPSIETCA YCTOMYMBOCTb BMHTOBOMO BbiBO4A MyTEM
CpaBHEHUs1 TEMNepaTypHOM XapaKTEPUCTUKN C XapaKTEPUCTMKON KOHTPOSIbHOro
NPOBOAHMKA B YCIOBUSIX YCKOPEHHbIX LIMKIIMYECKNX UCTbITaHWIA.

VcnbiTaHne NpoBOAAT Ha OTAENbHbLIX BbIBOAAX.

L.9.3.2 NoarotoBKa K UCNbITaHUIO

VMcnbiTaHre NpoBoAAT Ha YeTbipex obpasuax, Kaxabii 3 KOTopbix 06pa3oBaH
napon BbIBOOOB M NpefcTaBnseT ycrous ero npumeHeHusa B Y3AI (cMm. npumepbl
Ha pucyHkax L.2-L.6). BuHTOBbIE BbIBOAbI, CHATbIE C Y31, npucoeguHsoT K
TOKOMNPOBOAALLMM YaCTAM TaKoro e cevyeHus, opMbl, MeTanna 1 NoKpbITUS, YTO U
cMoHTMpoBaHHble B Y3[I1l. KpenneHve BbIBOOOB K TOKOMPOBOASLMM YacTaMm
BbIMOSHAIOT TakMM >xe obpa3omMm (NOoroXeHue, KpyTALWMA MOMEHT U T.4.), KaK B
Y3AM. Ecrm BO Bpemsi ucnbiTaHMA Ha ogHom obpasue npousoraeT OTKas,
UCMbITaHNA NPOBOAAT Ha YeTblpex LOMOSNHUTENbHBIX 0bpa3uax, oTka3oB ObiTb He
AOIDKHO.

L.9.3.3 UcnbiTaTeNnbHOE YCTPOUCTBO

Obuwee pacnonoxeHne o0pasuoB [OMMKHO ObiTb TakMM, Kak MOKa3aHO Ha
pucyHke L.1.

K ucnbityembim o6pasuyam JomkHO ObiTh npunoxeHo 90% 3HayYeHuUs MOMEHTA,
YKa3aHHOro M3rotoBuTENEM, a B OTCYTCTBUE YyKaszaHui - BblbpaHHOro no tabnuue
13.

McnbiTaHne npoBogsaT C  npoBogHukamm no Tabmmue L.5. [dnuHa
MCnbITaTenNbHOro NPOBOAHMKA OT TOYKM BBOAA B obpasel, BUHTOBOrO BbiBOAA A0
aKkBanamaepa (cMm. L.3.3) gorkHa cooTBETCTBOBATL YKa3aHHoM B Tabnuue L.6.
Tabnuua L.6 - [JnnHa ncnbiTatensHoro NpoBoAHMKa

CeueHuve npoBogHuka S, || Paamep npoBogHuka B || MuHMManbHas anvHa

MM 2 cucteme AWG NPOBOAHUKA, MM

S=10,0 =8 200




16,0=S=25,0 6003 300

35,0=5=70,0 20000 460

VMcnbiTaTtenbHble NMPOBOAHUKA COEOMHSAIOT MOCneaoBaTernlbHO C KOHTPOISbHbLIM
NPOBOAHMKOM TaKOrO e MOonepeyHoro Ce4eHus.

[nnHa KOHTPONbLHOrO NPOBOAHMKA A0SPKHA COOTBETCTBOBATL MPUGNM3NUTENBHO
ABOVHOWN AfMHE UCNbITAaTENbHOrO NPOBOLHMKA.

Kaxabih cBOO6OAHLIA KOHEL, UCMNbITATENbHOIO U KOHTPOSIbHOrO NPOBOAHUKOB, He
NPUCOEAVHEHHbIM K 06pasly BUHTOBOrMO BbiBOAA AOSMKEH ObiTb NpMBapeH unm
npuvnasH TBEpPAbIM MPUNOEM K HebOmMbLOMY OTPEe3Ky 3KBaramsepa M3 TOro xe
matepuana, YTo 1 NPOBOAHMK, N MOMNEpeYHbIM cevYeHnem He bonee ykasaHHOroO B
Tabnuue L.7. Bce »xuinbl NpoBOAHMKA AO0SMKHbI ObITh MPMBAapPEHbl UK cnasiHbl ANs
HaOEXHOro ANEKTPUYECKOrO COEANHEHMS C KBAAN3EPOM.

C cornacus nsrotoButens u npu ycroBuUmM CoOXpaHeHus paboymx xapakTepucTUK
ANs 9KBarnav3epa MoryT NpUMEHSITbCS HECBApPHbIE COEAMHEHMS MPYXKUMHOIO TUNa,
BbIMOMHAEMbIE C MOMOLLbIO MHCTPYMEHTA.

Tabnuua L.7 - Paamepbl 3kBanansepos U LWNH

ﬂmanasoH VICTIBITATENBHOTO TOKA, || \akcimanbHoe nonepeyHoe cevetme, Mm 2
Al Cu

OT10p0050 45 45

" 51 "125 105 85

"126 " 225 185 155

PacctosHue wmexay wcnbiTaTtenbHbIMU U KOHTPOSbHBIMW  MPOBOAHMKAMM
JOIMKHO ObITb He MeHee 150 MM.

McnbiTyembln obpasel, JosrkeH ObiTb NogBelleH B BO34yxe B BepPTUKaNbHOM
WU roOpU30OHTaNbHOM MONOXEHUN, SKBANan3ep Unn LWnMHa AOSMKHbI NoAAEePKMBATLCSA
HENPOBOAALLMMW  ornopamMu, 4YTOObl M3bexaTb pacTArMBatoWEN Harpy3ku Ha
NPWXAUMHOM BMHTOBOW Yy3ern. Mexay npoBoAHUKaAMW LOOSTKHbI OblTb YCTaHOBMEHbI
TEPMOU30NMPYHOLLME NEPEropoaKy LWMpuHON (25+5) mm 1 BbicoTon (15015) mm Hag
BMHTOBbIMM BblBOAaMu (CM. pUCYHOK L.1). Tepmousonupylowme neperopoaku He
TpebytoTCcs, ecnn paccTosiHue mexay obpasuamm cocTaBnseT He MeHee 450 mm.

O6pasubl OOMMKHbI pa3MeLLaTbCsl Ha paccTosiHMM He MeHee 600 MM OT nona,
CTEH 1 NoTosKa.

McnbiTyemble 00pasubl OOPKHbI pasMellatbCs B cpefe, e NpakTU4ecku
OTCYTCTBYET BMOpaLMsa 1 CKBO3HSIKWU, NPV TeMnepaType OKpyXatoLLero Bo3gyxa ot
20°C po 25°C. C HavanoMm ucnbiTaHMs MakCMManbHOE OONyCTUMOE WU3MEHEHME
npegerios guana3oHa He JOMKHO npeBblwaTb +1°C.



L.9.3.4 U3amepeHMe TemnepaTypbl
M3mepeHns TemnepaTypbl BbINOMHAOT C MOMOLLBIO TEpMOMNap C NPOBOSIOYKaMm

ceyeHnem He 6ornee 0,07 mm 2 (npubnmantensHo 30 AWG).

[nsa BWHTOBbIX BbIBOLOB Tepmornapa [OOSbkHa pa3MeliatbCA Ha BUHTOBOM
BblBOJE CO CTOPOHbI BBOAA NPOBOAHMKA Y KOHTAKTHOM MOBEPXHOCTMU.

[N KOHTPONMbHOTO  MPOBOAHMKA TepMmomnapbl  OOIPKHbl  pa3MeLaTbCs
nocepenyuHe OT KOHLOB NPOBOAHMKA NOA U30NALMEN.

PasmelleHne Tepmonap He [OMMKHO MOBpexaaTb BMHTOBOW BbIBOL, WK
KOHTPOSbHbIV NPOBOAHNIK.

MpumevaHrne - BobicBepnvBaHMe HEBOMbLWIOIO OTBEPCTUS M MocreayloLlee
KpenseHne TepMmonapbl SBMSETCA NpuYeMIiEMbIM  METOAOM MNpW  YCIOBUK
HEM3MEHHOCTN PaboumnX XapakTEPUCTUK N HANMYMS COrMacoBaHUS U3roTOBUTENS.

Temnepatypa cpefbl OOIPKHA U3MEPATLCS C NMOMOLLUBID ABYX TepMonap Takum
obpa3omMm, 4TOObI [OOCTMYb CpedHero cTabunbHOro nokasaHus  BONM3M
UCNbITATENbHOIO KOHTYpa 1 n3bexaTb BHELLHNX BO34eNCTBUA. TepMonapbl OOIDKHbI
pasMelaTtbCAa B rOPU3OHTaNbHOM MOCKOCTW, Mepecekawwen obpasubl Ha
MUHUMarbHOM paccTosiHUM 600 MM OT HUX.

MpumevaHue - MNpruemnembiM METOAOM AOCTUXKEHUSI CTAOUNBHOCTU N3MEPEHUI
ABNAETCH KpernneHve Tepmonap Ha MedHbix onopax pasmepom 50x50 MM wn
TonwmHom ot 6 Ao 10 mm.



L.9.3.5 MeToaunka ucnbiTaHMA U KpUTE PUM COOTBE TCTBUSA

MpumevaHme - OueHka paboTocnocobHOCTM OCHOBaHa Ha npeaenbHOM
npeBbiLLeHNM TeMnepaTypbl BAHTOBOIO BbIBOAA W M3MEHEHUN TemnepaTypbl B XO4e
ncnblTaHUA.

NcnbiTaTenbHbln KOHTYP AospkeH noaBeprHyTbes 500 umknam B TedeHve 1 Y
nog Harpyskom n TeveHne 1 4 6e3 Harpy3km TOKOM, HauvMHasi CO 3HA4YeHus
NepeMeHHOro Toka, paBHoOro 1,12 ucnblTaTenbHOro TOKa, yKa3aHHoOro B Tabnuue
L.8. K kOHLY Kaxgoro nepuoga nog Harpyskon B TedeHue nepBbiX 24 LIMKIIOB TOK
[OImKeH ObiTb OTPErynMpoBaH Ha MOBbILWEHWE TemnepaTypbl KOHTPOSIbHOrO
npoeogHuka oo 75°C.

Ha aBaguatb NSTOM LMKIE UChbITaTenbHbIA TOK A0SKeH ObITb OTperynMpoBaH
B MOCIeAHV pas, U YCTaHOBMBLLASCA TemrnepaTypa 3anucbiBaeTca B KavyecTBe
NnepBoro naMmepeHus. bornblue A0 KOHUA UCMNbITaHUS PErynMpoBOK TOKa ObiTb He
AOITKHO.

Temnepatypa AoirkHa 3anucbiBaTbCA B TeveHue XoTss Obl OQHOrO LuKNna
Kaxgoro pabouyero aHa n nocne 25, 50, 75, 100, 125, 175, 225, 275, 350, 425 1 500
LLMKIIOB.

Temnepatypa AoimkHa U3MePATLCSA B TEYEHME NocregHnx 5 MUMH nog, Harpy3Kom.
B ToMm cnyvae, korga pasmep KOMMMeKTa UCnbITyeMblx 06pa3LoB nmbo CKopoCTb
cuctembl 06paboTKM MHAGOPMALMK TaKoBbl, YTO HEe BCE MU3MepeHUs MOryT ObiTb
3aBepLUEHbl B TeYEHNE 5 MWH, BpemMs HaxoXOeHWst NMo4 Harpy3kKowm LOSPKHO ObiTb
NPOASNEHO A0 3aBEPLLEHUSA N3MEPEHUIA.

Mocne nepBbix 25 LKMKMOB BpeMsi 6e3 Harpy3ku MOXeT OblTb COKpaLLEHO Ha 5
MUH Oonblle, YeM HeobxoaMMo BceM obpasuam BbIBOAOB ANS OXNaXOoeHus A0

TemnepaTypbl Mexay TemnepaTypon cpeabl I, 1 Temnepatypon I, +5°C B TeyeHue
nepunoga 6e3 Harpysku. [ns COKpalleHUs BpeEMEHW OTKIYEHUs C cornacus
N3roToBUTENS MOXET OblTb NPUMEHEHO MPUHYAUTENbHOE oxnaxaeHue. B aTom
clfiydae  nNpuHyauUTENbHOMY — OXMaXOEHW0  JOSDKeH  NoABEeprHyTbCA  BeCb
NCNbITaTENMbHbLIN KOHTYP, U TemnepaTypa CTpyu BO3gyxa He OormkHa ObiTb Hwbke
TeMnepaTypbl OKpYKatoLLEro Bo3ayxa.

KoaddmumeHT yctomumsoctu Sf ana kaxgoro u3 11 nsmepeHun onpegenstor
NyTeM BblYMTAHUA OTKMOHeHUA D cpegHen Temnepatypbl U3 OTKIOHeHus d 11
3HaYeHu TemnepaTypbl.

OTknoHeHne TemnepaTypbl d Ans 11 oTAenbHbIX U3MEPEHUI NOMyYaroT NyTem
BblYMTAHUA OOBEAMHEHHOW TemnepaTypbl KOHTPOMbHbIX MNPOBOAHWKOB U3
TemnepaTypbl 6€3BUHTOBOrO BbIBOAA.

MpumevaHne - 3HadveHne d OygeT NOMOXUTEMbHLIM, €CAM  TemnepaTypa
BMHTOBOIO BblBOAA Bbllle TemnepaTypbl KOHTPOMbHOrO MNPOBOAHWUKA, U
oTpuuaTernbHbIM, ECITN HKE.

[ns kaxxgoro BUHTOBOIO BbiBOAA:

- MpeBbILIEeHVe TeMnepaTypbl He AOMKHO 6bITh cBbiwe 110°C;

- KoadhdmumeHT yctonumsocTun Sf He gormkeH npesbiwartb +10°C.

Mpumep pacyeTa ans ogHOro BUHTOBOIO BbiBOAA NpuBeaeH B Tabnmue L.9.
Tabnuua L.8 - cnbiTaTenbHbIn TOK Kak (OyHKLMS HOMUHANbHOMO TOKa

MeTpuyeckas cumctema AWG

HomuHanbHbIN || CeveHne McnbiTa- || HommHanbHbIR | Pasmep NcnbiTa-

TOK, A antOMUHWEBOIO || TENbHBLIN || TOK, A antoMUHMEBOTO || TEMNbHbLIN
NPOBOAHWKA, TOK, A NpoBOAHUKA TOK, A
MM 2




0<i =15  ||2° 26 o<t =15 |12 30
15<i, 220 |40 3 15<f, <25 |10 40
20<1, =25 |©0 46 25<1 <40 |8 53
25<1, 232|190 60 40<1, <50 ||° 69
32<7, =50 || 160 79 s0<1, <65 | 99
50<7, <65 ||2>0 9 65<7, <75 |° 110
65<7, =80 |20 137 75<1, <90 |2 123
80<1, <100 | %00 171 90< 1, <100 || 152
100<1, =125 | 700 190 100< 7, =120 ||° 190

Tabrumua L.9 - lNMpumep BbluMCNEHUs AnA onpedeneHnss OTKNoHeHuss D cpenHen

Temnepartypsbl
N3mepeHusa |[|Yucno || TemnepaTypa OTknoHeHue || KoaddmumeHT
TemMrneparypbl || LUKOB TemnepaTypsbl || yCTOMYMBOCTU
d=a-b, °C Sf=d-D, °C
BUHTOBOTO || KOHTPOSbHOrO
BblBOAA a, || NpoBO4HMKA
°C b, °C
1 25 79 78 1 0,18
2 50 80 77 3 2,18
3 75 78 78 0 -0,82




4 100 |76 77 A 1,82
5 125 |77 77 0 0,82
6 175 ||78 77 1 0,18
7 25 |79 76 3 218
8 275 |78 76 2 1,18
9 350 |77 78 1 1,82
10 425 |77 79 2 2,82
11 500 ||81 78 3 218

OTKIOHEHWe cpeaHeit TeMnepaTypbl:

B 2 Ly

qicno HSMEDEHHI:‘I

11




Pa3smepbl B MUNNUMETpax

6 il | 1a

75 min ]

5

\f@b B

. A Pt
/ / i 150 min

1 - nogBo4 nNuUTaHus; 2 - 3KBanamaepbl; 3 - KOHTPOSbHbIA MPOBOAHWK; 4 - LUMHA
aKkBanamsepa; 5 - cBapka; 6 - ucnbiTyembli 0bpasel; 7 - TepMou3onupyroLLas
neperopofgka (4 wr.); 8 - wuHa; 9 - ncnbiTatenbHbl NpoBogHWK; TC - Tepmonapa
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PucyHok L.1 - O6was cxema ucnbiTaTenbHON YCTaHOBKM
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MpumeyaHne - TokonpoBogsiwasi YacTb MOXET ObiTb MNpuKpydeHa GonrTamu,
npunasiHa unm npuBapexa.

PucyHok L.2 - Mpumep npucoegmHeHns sbisogos Y 3T
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PucyHok L.6 - Mpumep npucoegmHeHns sbisogos Y 3T

NMpunoxeHnue [A (o6sa3aTtenbHoe). CBegeHus o
COOTBETCTBUU CCbISNIOYHbIX MEXAYHAPOAHbIX
CTaHAapPTOB MEXrocyaapCTBEHHbIM
cTaHAapTam

Mpunoxexne OA
(obsazarenbHoe)

Tabrnmua A1




O60o3Ha4eHne CteneHb O6o03HavyeHMe U HaMMeHoBaHue
CCbIFIO4YHOrO COOTBETCTBUS || COOTBETCTBYIOLLEIO
MeXOyHapOAHOro MEXroCcy4apCTBEHHOrO cTaHaapTa
CTaHgapTa

IEC 60068-2-30:2005 MOD OCT 28216-89 "OCHOBHblE MeTOAbI
UCMbITaHUA Ha BO3LENCTBUE BHELLHUX
gakTopoB. Yactb 2. WcnbiTaHus.
Wcnbitanne Db u  pykoBoacTso:
BNaXxHoe Tensno, LMKnnyeckoe
(12+12-yacosown uukn)"

IEC 60068-3-4:2001 - *

IEC 60364 (Bce yacTtu) | MOD MCT 30331 (Bce yacTtwn)
"OneKTpoycTaHOBKM 3aaHumit" L)

IEC 60364-4-44:2007 - *

IEC 60417-DB- || - *

12M(2002)/Cor.1 (2004)

IEC 60479 (BCce yacTtun) |- *

IEC 60529:2013 MOD OCT 14254-96 "CteneHn 3awmThl,
obecneuvnBaemble obonovkammn (Kopg
IP)II

IEC 60664-1:2007 - *

IEC 60695-2-10:2000 NEQ OCT 27483-87 "WcnblTaHna Ha
NOXapoonacHOCTb. MeToabl
ucnblTaHnn.  McnbiTaHns HarpeTon
npoBosiokon"

IEC/TR 60755:2008

IEC 60898-1:2002



http://docs.cntd.ru/document/1200017269
http://docs.cntd.ru/document/1200005021
http://docs.cntd.ru/document/1200011578

IEC 61008-1:2010 DT OCT EC 61008-1-2012
"Bbikntoyarenu aBTOMaTU4eCKME,
ynpasnsemble guddepeHumnansHbIM
TOKOM, ObITOBOrO W aHanorm4yHoro
Ha3Ha4yeHus1 6e3 BCTPOEHHOM 3alLUTbI
OT cBepxTokoB. Yactb 1. Ob6uwme
TpeboBaHust U MeToAbl UCNbITAHWIA"

IEC 61009-1:2010 DT OCT EC 61009-1-2014
"Bbikntoyarenu aBTOMaTU4YeCKME,
cpabaTtbiBaoupme OT OCTaTOYHOro
TOKa CO BCTPOEHHOW 3aLMTOM OT ToKa
neperpysku, OblTOBbIE n
aHarnormyHoro HasHadeHus. Yactb 1.
O6wpe npasuna"

IEC 61543:1995 MOD OCT 31216-2003 "CoBMeCTUMOCTb
TEXHUYECKMX cpeacTs
ANeKTpOMarH1THas. YcTponctsa
3amTHOro OTKITIOYEHMS,

ynpasnsiemble guddepeHunansHbIM
Tokom  (¥Y30-[]), O6biToBOrO M
aHarnorm4yHoro Ha3Ha4eHus.
TpeboBaHusa U MeTOAbI UCMNbITAHNA"

CISPR 14-1:2011 IDT OCT CISPR 14-1-2015
"OnekTpoMarHMTHas COBMECTUMOCTb.
TpeboBaHus ansi ObITOBbIX
npnbopos, 3NEeKTPUYECKUX
WNHCTPYMEHTOB n aHarnorm4yHbIX
YCTPOWCTB. YacTtb 1.

dnekTpomarHuTHas amuccus”

TBETCTBYIOLUMA MEXTOCYAAPCTBEHHbIN CTaHAApT OT TBYeT.
* COOTBETCTBYHO exrocyaapcTae cTaHgapT OTCYTCTBYE

MpumeyaHue - B HacTosilwen Tabnmue ncnonb3oBaHbl criegyowme YCrioBHbIe
0603Ha4YeHNs1 CTENEHN COOTBETCTBUSA CTaHOaPTOB:

- IDT - ngeHTu4Hble cTaHaapThl;
- MOD - mogudwmunpoBaHHble cTaH4apThI;

- NEQ - HeakBMBarneHTHble CTaHOapPThI.

1} B Poccuiickon ®egepaumn OencTByoT cTaHaapTtbl cepun TOCT P 50571
"OneKTpoyCcTaHOBKM 30aHNA".


http://docs.cntd.ru/document/1200104225
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Bbubnuorpacpusa

IEC 60060-2

IEC 60112:2003

IEC 60227-1

IEC 60269-1:2006

IEC 60364-5-
53:2001

IEC 60617

IEC/TR 60664-2-1

IEC 60664-3

High-voltage test techniques - Part 2: Measuring systems
(MeToabl MCNbITaHUA BbICOKMM HanpsbkeHveM. YacTb 2.
N3mepuTenbHble CUCTEMBI)

Method for the determination of the proof and the
comparative tracking indices of solid insulating materials
(MaTepuanbl anekTpousonsaunoHHble TBepable. MeToabl
onpeaeneHns HOPMaTUBHOIO U CPaBHUTENBHOTO WHOEKCOB
TPEKNHIOCTOMKOCTH)

Polyvinyl chloride insulated cables of rated voltages up to
and including 450/750 V - Part 1: General requirements
(Kaberm ¢ MONMMBUHWUNIXIIOPUOHOM  M3OnAUMEn  Ha
HOMUHanbHble HanpsbkeHusa 0o 450/750 B BknouYUTENbHO.
YacTb 1. O6uwme TpeboBaHus)

Low-voltage fuses - Part 1: General requirements
(MpepoxpaHuTenn nnaBkMe HU3KOBOMbTHblE. YacTb 1.
O6uwwe TpeboBaHus)

Electrical installations of buildings - Part 5-53; Selection and
erection of electrical equipment - Isolation, switching and
control (QnekTpuyeckne ycTaHOBKM 3OaHun. YacTtb 5-53.
Boibop 1 ycTaHoBKka anekTpoobopygoBaHus. W3onauus,
KOMMyTaLNMOHHAs annapaTtypa U MexaHu3Mbl yrpaBreHus)

Graphical symbols for diagrams ([padmyeckme cumMBONbI
ana guarpamm)

Insulation coordination for equipment within low-voltage
systems - Part 2-1: Application guide - Explanation of the
application of the IEC 60664 series, dimensioning examples
and dielectric testing (KoopguHauma wsonduum Ans
obopyaoBaHNA B HU3KOBOSLTHLIX cUcTeMax. YacTtb 2-1.
PykoBoacTBo Mo npuMmeHeHuto cepun ctaHgaptoB [EC
60664, npumepsbl onpegeneHus pa3mepos n
AV3NEKTPUYECKNE UCMbITAHUS)

Insulation coordination for equipment within low-voltage
systems - Part 3: Use of coating, potting or moulding for
protection against pollution (KoopauHauusa usonsuum gns
obopyaoBaHNss B HU3KOBOSbTHbIX cucTemMax. Yactb 3.
Mcnonb3oBaHue NOKPLITUS, repMEeTMU3aL MM UK 3anvMBKKU A1
3almTbl OT 3arpsi3HEHUS)



IEC 60664-5

EC
11:2000

60695-2-

IEC 60884-1

IEC 61000-4-2

IEC 61000-4-3

IEC 61000-4-4

EC
5:2005

61000-4-

Insulation coordination for equipment within low-voltage
systems - Part 5: Comprehensive method for determining
clearances and creepage distances equal to or less than 2
mm (KoopauHauua wmsonduum ans  obopyaoBaHus B
HU3KOBOSbTHBLIX cucTemax. Yactb 5. KomnnekcHbln meton
onpeaerneHns 3a3opoB 1 NyTen yTedkn, He bonee 2 Mm)

Fire hazard testing - Part 2-11: Glowing/hot-wire based test
methods - Glow-wire flammability test method for end-
products (McnbiTaHna Ha noxapoornacHocTb. YacTtb 2-11.
MeTogbl MCMbITAHWA pacKaneHHOW/ropsyen MPOBOSIOKON.
Metog ncnbITaHUA KOHEYHON npoayKLmm Ha
BOCMJTAMEHSIEMOCTb nog  OencTBuem packarneHHou
NPOBOSIOKN)

Plugs and socket-outlets for household and similar purposes
- Part 1: General requirements (Bunku n poseTtku 6biToBOrO
N aHarnornyHoro HasHadeHus. Yactb 1. O6wpme TpeboBaHus)

Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques - Electrostatic discharge immunity
test (OnekTpomarHuTHaa coBMecTUMOCTb. YacTb 4-2.
MeTtooukn wucnbiTaHMA U naMepeHnn. KMcnbiTaHne Ha
HEBOCMNPUMMYMBOCTb K 3MIeKTpOCTaTU4eCKoMy paspsay)

Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques - Radiated, radio-frequency,
electromagnetic field immunity test (3nekTpomarHuTHas
coBMecTUMoCcTb. Yactb 4. MeToaukum UCMbITAHUA W
namepeHun. Pasgen 3. cnbiTaHne Ha HEBOCNPUMMUYNBOCTb
K BO34ENCTBUIO ANIEKTPOMArHUTHOMO MoMns C U3fydeHnem Ha
paguo4vacToTax)

Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques - Electrical fast transient/burst
immunity test (OnekTpomarHuTHasi COBMECTUMOCTb. YacTb
4-4. Metogbl MCNbITaHUN KN u3MepeHun. McnblTaHne Ha
HEBOCMPUMMYUNBOCTb K ObICTPbIM NepexogHbIM npoleccam
1 BCNeckam)

Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques - Surge immunity test
(OnekTpomarHuTHaa coBMecTUMOCTb. YacTb 4. MeTtoguku
ucnblTaHMn ”n uamepeHun. Pasgen 5. UcnbiTaHve Ha
HEBOCNPUMMYMBOCTD K BbIOPOCY HANPSKEHWS)



IEC 61000-4-6

EC 61000-4-
16:1998

IEC 61210

IEC 61545:1996

ASTM D785-08

BS 1363-1:1995

BS 1363-2:1995

Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques - Immunity to conducted
disturbances, induced by radio-frequency fields
(OnekTpoMarHuTHas coBmecTMMOCTb. YacTb 4. MeTtoauku
ucnbiTaHMn M uamepeHmn. Pasgen 6. 3alMLIEHHOCTb OT
noMmex no uenn nUTaHus, HaBeOEeHHbIX pagMo4acTOTHbIMU
nonsimm)

Electromagnetic compatibility (EMC) - Part 4-16: Testing and
measurement techniques - Test for immunity to conducted,
common mode disturbances in the frequency range 0 Hz to
150 kHz, Amendment 1:2001, Amendment 2:2009
(OnekTpomMarHuTHas COBMECTMMOCTb.  YacTb  4-16.
MeToauknm wucnbiTaHun w1 unamepeHun. Pasgen  16.
McnblTaHne Ha YCTOMYMBOCTb K HaBeLeHHbIM MNomMexam
obero Buaa B gnanasoHe vactot ot 0 go 150 kl'y)

Connecting devices - Flat quick-connect terminations for
electrical copper conductors - Safety requirements
(YcTponcTBa coeVHUTENbHbIE. [Mnockue
ObiCTpOoCcOeAUHsIEMbIE  BbIBOAbl A1 9NEKTPUHECKMX
MeAHbIX NPOBOAHUKOB. TpeboBaHuns 6e3onacHoOCTH)

Connecting devices - Devices for the connection of
aluminium conductors in clamping units of any material and
copper conductors in aluminium bodied clamping units
(Yctponctsa coeVHUTENbHbBIE. Yctponctea  And
COEAVHEHMS1  arMiOMMHUEBBLIX MPOBOLOB B 3aXUMHbIX
npucnocobnennsx u3 nwoboro marepuana u  MegHbIX
NPOBOAOB B 3aXVMHbIX MPUCMOCOBIIEHUSAX U3 artOMUHIS)

Standard Test Method for Rockwell Hardness of Plastics
and Electrical Insulating Materials (CtaHgoapTHbIn MeTOq,
UcnblTaHua TBepaocTM no PokBenny Ans nNnacTMKoB W
9NEKTPON3O0NIALMOHHBIX MaTepuasoB)

13 A plugs, socket-outlets, adaptors and connection units.
Specification for rewirable and non-rewirable 13 A fused
plugs (lWtencerm Ha 13 A, wrencenbHble pPO3ETKM,
nepexonHbie BUIKN U COEANHUTENbHbIE 3NeMeHTbI. YacTb 1.
TexHn4ecKkune ycroBusi Ha LUTENcenu ¢ npegoxpaHuTenem Ha
13 A C 3aMeHsieMOW Unn He3aMeHAEMOWN NPOBOLKON)

13 A plugs, socket-outlets, adaptors and connection units.
Specification for 13 A switched and unswitched socket-
outlets (WTencerm Ha 13 A, wWTencenbHbIE PO3ETKY,
nepexofHble BUMKU U COedUHUTENbHbIE YCTponCcTBa. YacTb
2. TexHn4Yeckune ycnoBusa Ha LWTencernbHble po3eTkn Ha 13 A
C BblkntoyaTenem n 6e3 Hero)



YK 621.316.925:006.354 MKC 29.120.50 IDT

KritoueBble croBa: agyroBon npobon, yCTPOWCTBO 3awmTbl NpW OYroBOM
npoboe, 6rnok OOHapyxeHus AyroBoro npobosi, napannenbHbii  npobown,
nocnegoBaTesbHbIN Npobon

Pepakunst JOKyMeHTa C y4eToMm
N3MEHEHNI U OONOSIHEHMIN NOATrOTOBMNEHA
AO "Kopekc"
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