I'OCT P 51330.8-99

I'pynna E02

T'OCYIAPCTBEHHBIN CTAHJIAPT POCCUMCKOU ®EIEPALINN
3JEKTPOOBOPYJIOBAHUE B3PbIBO3ALIUIIEHHOE

Yactn 7
3ammurTa BUaa e

Explosionproof electrical apparatus.
Part 7. Type of protection e

OKC 29.260.20
OKCTY 3402
Jlama seedenus 2001-01-01

IIpenuciaosue
1 PASPABOTAH Ilenrpom ceprudukarmu “CTB”

BHECEH Texandeckum komureToM mo craHmaptm3ammu TK 403 “B3psiBo3amumieHHoe H
PYAHUYHOE DIIEKTPOOOOpyI0BaHNE”

2 TIPUHAT U BBEJIEH B JIEMICTBUE Ilocranosnennem occranaapta Poccuu ot 16 nexabps
1999 r. N 525-cr

3 BBEJIEH BIIEPBLIE

Beenenue

Hacrosmuit crammapt pa3paboTaH Ha OCHOBE TpeTheil pemakumu mnpoekra MDOK 60079-
7(31/284/CD) “DaektpoobopyaoBaHKe [isi B3pBIBOOIMACHOM Ta3oBoit armochepsl. Yacte 7.
IToBbImeHHas 6€30MacHOCTh BUA “‘e”’, pa30CIaHHOTO Ha paccMOTpeHue ctpaHam-uieHam MOK 1999-
02-26, u mpencrtaBaseT CcoOOM ayTEHTHYHBI TEKCT YyKa3aHHOIO IpoekTa cTaHgapra MOK c¢
HE3HAYNUTEIIbHBIMU JIOTIOJTHEHHSIMH, OTPaXKAIOIUMU MTOTPEOHOCTH SKOHOMHUKH CTpaHBbI. JlOTIOJIHEHHUS B
TEKCTEe CTaHJIapTa BbIAEICHBI KyPCHBOM.

B 1emnsix yno0OcTBa obpaieHnsi K KOHKPETHBIM TEXHUUECKHM TPeOOBaHHSIM B HACTOAIIEM CTaHJapTe
COXpaHEHa HyMepauus pa3JelioB, MOJpa3/eNoB, IyHKTOB, MNOANYyHKTOB u T.1. MOK 60079-
7(31/284/CD).

W3 TekcTa HACTOSIIEr0 CTaHAapTa HMCKIFOYEHBI CCHUIKM WH(opMannoHHO-OHONmorpaduyeckoro
xapakrepa, mnpuBereHHeie B MOK 60079-7(31/284/CD). Hampumep, W3 TOSCHEHHS K TEPMUHY
“pabouee Hampspkenue” (3.11) B HacrosAmeM CcTaHmapTe HCKIOYeHa cchuika Ha MDOK 60664-1
“H3omsmus BHYTPH CHCTEM HHU3KOTO HampspkeHus. Yacts 1. [IpuHOAIEL, TpeOOBaHS, UCIIBITAHUS TITH
HUCKJIIOYEHO TMpHMedYaHue K TepMuHy 3.12.6 (“yIJIOTHHUTENBHBIN »SJeMeHT win Oatapes’),
nHpOpMHpYIOIlee, UYTO ONpeAeNieHHe B3ATO W3  eBpomeiickoro crtamapra EN 50020
“OnexrpoobopynoBaHre U MOTCHIMAIBFHO B3pBIBOOTAacHOU atMocdeps! “Mckposammra Buaa “i” u
T.IL.

Hckitouenue cCbuUIoK 00YCIIOBJICHO TEM, 4TO, BO-TIEPBBIX, OHM HE HOCSIT HOPMaTHBHOTO Xapakrepa,
a BO-BTOPBIX, CTaHIApPThl, HAa KOTOPHIE JaHbl CCBUIKH, HE TapMOHH3MPOBAaHBI C POCCHHCKUMHU
cragapramu. OTIUUUTENbHBIE TPU3HAKU HACTOALIEro cTaHgapra u npoekta MOK  60079-
7(31/284/CD) u3noxeHsl B IpuioxeHuu J1.

Kpome toro, B mpunoxxenun M, K naHel u3BieueHHs U3 HEKOTOPBIX cTaHAapToB MOK, He
TapMOHHM3HUPOBAHHBIX C POCCHHCKMMHU CTaHIApTaMHU U B KOTOPBIX M3JI0KEHBI OT/IENIbHbIC KOHKPETHBIE
TpeOOoBaHUS K 3IIEKTPOOOOPYNOBAHUIO C 3alIMTONH BUAA “‘e”, Ha KoTopsle B mpoekte MOK 60079-
7(31/284/CD) maeTcs cchUIKa.



1 ObaacTs npuMeHeHUs

Hacrosmuii ctanmapT ycTaHaBIMBaeT TPeOOBaHUS K KOHCTPYKIMH, HCIBITAHHIO ¥ MapKHPOBKE
B3PBIBO3ANIHUIICHHOTO IEKTPOOOOPYIOBAHNUS C 3alIUTOH BHIA €.

TpeboBanust HAaCTOSIIETO CTaHjapTa  pachpOCTPAHSIOTCS Ha B3pBIBO3AIIUIIICHHOE
JNEKTPOOOOPYAOBAHUE C HOMHUHAJIBHBIM JCUCTBYIONIMM 3HAUYCHHEM  HANPSOIKCHHUS  MUTAHUS
MEPEMEHHOr0 TOKA MJIM ¢ HOMHUHAJBHBIM 3HAYCHHEM MOCTOSHHOTO Toka He Oosee 11 kB, B xoTopom
MIPUHSTHL  JIOTIOJHUTEIbHBIE MEphl MPOTHUB BO3HUKHOBEHHUSI AYrOBBIX pa3psOB, HCKPEHUS WM
MOBBIIICHHBIX TEMIIEPATYp B HOPMAJIbHOM WJIH HEHOPMAJIBHOM pPEXHMaX pabOThI, VKAZAHHLIX
uzeomosumenem 31eKmpoooopyO06anusi 6 HOPMAMUBHO-MEXHUUECKOU OOKYMEHMAYUU.

TpeGoBaHusl, yCTAHOBJACHHBIC HACTOSIIAM CTAaHAAPTOM, JOIOJHSIOT OOIHMe TpeOOBaHMUS,
uznoxednsie B 'OCT P 51330.0 m1s 3amuTel BUJA e, €CJIU TOILKO OHU HE OTMEHSIOTCS B KAKOM-IH00
KOHKPETHOM CITydae.

Tpebosarnus Hacmosiwe2o CManOapma s6IIOMes 00513amerbHbIMU.

2 HopmaTHuBHBIE CCHLIKH

B Hacrosiem craHgapTe MCIOIb30BaHbl CCHUIKM Ha CIIEAYIOIINE CTaHIaPThL:

T'OCT P M3K 86-1-96 batapen meppuunsie. YacTts 1. O0mIHe momoKeHus

T'OCT P M3K 285-97 AxkyMyaTOpsl U 6aTapen MeloYHble. AKKyMYJIATOPEl HUKEIh-KaIMHUCBBIE
repMeTHYHbIC

I'OCT 2746-90 (MDK 238-87) Ilatponsl pe3pOOBBIC IS ANEKTpHUYECKUX Jami. OOmue
TEXHUYECKHE YCIOBHS

I'OCT 8865-93* Cucrempr snexktpuueckod m3oismmu. OIleHKAa HAarpeBOCTOWKOCTH U
KIaccuuKaIus

* B cTaHAapT MOJHOCTBIO BBEICH MEXIyHAapoaHBIH cTangapT MOK 85-84.

I'OCT 9806-90 (M3K 400-87) ITatpons! i TpyOUaThIX JIOMHHECHEHTHBIX JaMI U CTapTEPOB.
OO0me TeXHuIecKre TpeOoBaHUs

TI'OCT 14254-96 (MOK 529-89) Crernenu 3anuThl, ooecrieunBaeMbie ooonoukamu (Ko IP)

I'OCT 17494-87 (MOJOK 34-5-81) MammHbl »neKTpudeckue Bpamarommecs. Kiaccupukarms
CTETICHEH 3alIUThI, 00ECTIeYnBAaEMbIX 000JI0YKaMH BPAIIAIOIINXCS MAIINH

I'OCT 26367.1-93 (M3OK 285-83) AKKyMyYJIATOpPEI 1 6aTaper aKKyMyJIATOPHBIE IIEIOYHBIC HUKEITh-
KaJMHUEBBIC TepPMETHYHbIE UINHAPHYecKre. OOIIHe TEXHUUECKHUE YCIOBUS

T'OCT 26615-85 Ilposooda odbmomoynvle ¢ amanesoul uzonayueil. Obwue mexnuiecxkue yciosus

I'OCT 27174-86 (MOK 623-83) AKKyMyJISTOpHI U OaTtaped aKKyMYJISITOPHbBIE IIEIOYHbIE HUKEIb-
KaJMHEBbIE HErepMEeTUIHbIE eMKOCTBIO 10 150 A-4. O6uiue TeXHH4IeCKHUe YCIOBUS

I'OCT 27473-87 (MDK 112-79) Marepuansl 3J€KTPOM3OJISLHOHHBIE TBEpHble. MeTonsl
OIIpeJICTICHUS] CPAaBHUTEIHFHOTO U KOHTPOJIBHOI'O MHEKCOB TPEKUHIOCTOMKOCTH BO BJIQKHOHM Cpeie

I'OCT 28173-89 (MOK 34-1-83) Mamussl anekTpudeckue Bpamaromuecs. HomuHansHele JaHHbIE
n paboune XapaKTepHUCTHKH

I'OCT 28203-89 (MDK 68-2-82) OcHOBHBIE METOABI WCIBITAHWNA Ha BO3JCHCTBUC BHEITHHUX
taxropos. Yacts 2. Ncnprranus. Vcnsitanune Fc u pykoBoacTo. Bubparus (cuHycongamsHast)

I'OCT 28213-89 (MOK 68-2-27-87) OcHOBHBIE METOABI MCIBITAHWH Ha BO3JICHCTBHE BHEUTHHX
taxropos. Yacts 2. Mcnbiranus. Mcnerranune Ea u pykoBoacTBo. OnnHOYHEIH yaap

I'OCT 28226-89 (MOK 68-2-42-72) OcHOBHBIE METOABlI MCIBITAHWH Ha BO3JIEHCTBHE BHEUTHUX
(daktopoB. Yacte 2. Ucneiranusa. Mcnbrtanme Kc. McnbpiTaHne KOHTAaKTOB W COEIMHEHWUH Ha
BO3/IeiiCTBUE ABYOKUCH CEPBI

I'OCT 28711-90 (MDK 64-87) Jlamnbl HakaauBaHUsl Uil OBITOBOIO M aHAIOTHYHOTO OOILETO
OCBeEIIEHHs. DKCIUTyaTallMOHHbIE TPEOOBAHUS

I'OCT 28712-90 (MOK 432-84) JlamMnbl HakanuBaHHs il OBITOBOTO M AHAJIOTMYHOTO OOIIETO
oceneHus. TpeOoBaHus 6€30MaCHOCTU

IFOCT 28779-90 (MBK 707-81) Marepuanbl 3JICKTPOHU3OJSIAOHHBIC TBepabie. MeToabl
OTIpeJIeNIeHNs BOCTIAMEHSEMOCTH 11071 BO3JIEHCTBHEM HCTOYHHKA 3)KUTaHHS

I'OCT 29111-91 (M3K 95-1-88) CsuHIIOBO-KHCIIOTHBIE cTapTepHble Oatapen. Yacts 1. OOmue
TpeOOBaHMS ¥ METObI HCIIBITAHUH

I'OCT 30331.2-95 (M3K 364-3-93)/ TOCT P 50571.2-94 (MDOK 364-3-93) DneKTpoycTaHOBKH
3nanwid. Yacte 3. OCHOBHBIE XapaKTEPUCTHKH



I'OCT P 50030.1-92 (MDK 60947-1-88) HwuskoBojibTHas amnmaparypa paclpeieieHus u
ynpasnenus. Yacte 1. O0mume TpedoBanus

I'OCT P 50043.1-92 (MOK 998-1-90) CoenuHnTenbHBIE YCTPOUCTBA JUIl HU3KOBOJIBTHBIX LIEHEH
OBITOBOTO M aHATOTMYHOTO HazHavyeHus. Yacte 1. OOmue TpeboBaHus

I'OCT P 50887-95 (MOK 755-83) VcrpoiicTBa 3amurTHble, yrnpapisieMble AuddepeHInaTIbHbIM
(octarounsiM) TokoM. OOIIIHIE TPEOOBAHNS K METOIBI HCIIBITAHUI

I'OCT P 51330.0-99 (MOK 60079-0-98) DnexrpoobopynoBanue B3pbIBo3amuiieHHoe. Yacts 0.
Oo6mue TpedoBaHuUsS

I'OCT P 51330.1-99 (M3K 60079-1-98) DnexrpoobopymoBaHue B3pblBo3ammmieHHOe. YacTh 1.
BspriBo3aniuta Buaa “B3pHIBOHENPOHHIIaeMas 000109Ka”

I'OCT P 51330.5-99 (M3K 60079-4-75) DnexTpooOopymaoBaHie B3phIBO3aMIHIICHHOE. YacTh 4.
Mero[ onpeneneHus: TeMIepaTypbl CAaMOBOCINIAMEHEHUS

I'OCT P 51330.10-99 (MDK 60079-11-99) DnektpoobopynoBaHue B3psiBo3ainuiineHHoe. Yacts 11.
Hckpobe3onacHast dJieKTprUUecKast Hetb i

I'OCT P 51330.15-99 (MBK 60079-16-90) DnekTpoobopyaoBaHue B3pbiBo3auiieHHoe. Yacts 16.
[MpuHyanTENBbHAS BEHTHIISILMS JUIS 3aIUTHI HTOMELICHUH, B KOTOPBIX YCTaHABINBAIOT aHAIM3aTOPbI

I'OCT P 51330.16-99 (M3K 60079-17-96) DnexrpoobopynoBaHue B3pbIBo3amuienaoe. Yacts 17.
IIpoBepka M TEXHHWYECKOE OOCITY)KMBAaHHE IIIEKTPOYCTAHOBOK BO B3PHIBOONACHBIX 30HaX (Kpome
MIOJI3€MHBIX BEIPaOOTOK)

I'OCT P 51330.17-99 (MBK 60079-18-92) DnexTpoobopyaoBaHue B3priBo3amuenHoe. Yactp 18.
B3spreiBo3ammra “repMeTn3anus KoMmayHaom (m)”

I'OCT P MDK 61056.1-99 TlopraTuBHBIE CBHHIIOBEIE aKKyMYISTOpPHI H Oaraped (THIIHI,
perynupytomuecss ¢ noMompio KiamaHa). Yacte 1. OOmme TtpeboBanmsa, (YHKIHOHAIBHBIC
XapaKTEPUCTUKHU, METO/IbI UCIIBITAHUH

I'OCT P MBK 61195-99 JltoMUHECIIEHTHBIC JIaMIlbl C ABOMHBIMU HOKOJsIMH. Crenugukamnuu
0e30macHOCTH

3 OnpenesieHust

B HacTosIeM cTaHgapTe UCHOIB3YIOTCA HEKOTOphIe TepMHUHEI U onpeaeneHus uz 'OCT P 51330.0,
a TaKKe ClielyIolIre TEPMUHBI C COOTBETCTBYIOIIMMH OIPEIEIICHUIMH.

3.1 3ammra BUAa e: Bux 3amyThl 31€KTPo0OOpYI0BaHMS, UCTIONB3YIOMINI JOTIOIHUTENBHBIE MEPHI
MIPOTHB BO3MOXXHOT'O IPEBBIIICHHS JOIMyCTUMOW TEeMIepaTyphl, @ TAaK)Ke BO3HHUKHOBCHHS JIyTOBBIX
pas3psIoB, MCKpPEHHS B HOPMajJbHOM WM HCHOPMAIBHOM pEeXHMax pabOThl, VKA3AHHBIX
uzeomosumenem 31eKmpoo60opyO08aHUs 8 HOPMAMUBHO-MEXHULECKOU OOKYMEeHMAayui.

IMpumedanune - DneKTpooOOPyROBaHHE, BHI3BIBAIONIEE B HOPMAILHOM PEXXHUMe pabOTHI JYyTOBBIC Pa3psAbl HIIH
HUCKPCHUE, 110 OIIPEACICHUIO HE MOXKET OBITH OTHECEHO K 3alIuMTC BHJIA €.

3.2 npezaenbHas TeMIeparypa: MakcumanbHO JoIycTuMas TeMIleparypa IS
3JIEKTPOOOOPYIOBAHHUS MK €T0 YaCTeH, paBHAS MECHBIICH U3 IBYX TEMIICPATYP, ONPEACIICMBIX TI0:

a) OTMIACHOCTHU BOCIUIAMEHEHUS B3PHIBOOIIACHOM I'a30BOil Cpesbl;

0) TepMUYECKOM CTOWKOCTH UCTIOJIE3YEMBIX MaTCPHAIIOB.

ITpumeuanue - B kadecTBe IpeAENbHON TeMIIEpaTypbl MOXET OBITh NPHUHATA MaKCHMalbHAs TeMIeparypa
noBepxHOCcTH (cM. 3.8 1 pazgen S TOCT P 51330.0) wnu MeHpIIast TeMmneparypa (cM. 4.8 HacTOAIIETo CTaHAApTa).

3.3 HauvanpHbBIA IyckoBOM Tok /,; HamOousblnee nedicTByrollee 3Ha4€HHE TOKa, MOTpedisieMoe
3aTOPMOKEHHBIM 3JIEKTPOJBUTATENIEM C KOPOTKO3aMKHYTBIM POTOPOM HJIM MAarHUTOM IE€PEMEHHOIO
TOKa, y KOTOPOTO SIKOPh YCTAHOBJIEH TaK, YTO CO3JAaeTCsi MaKCUMaJlbHbIM BO3AYIIHBIA 3a30p Hpu
HOMMHAJIBHBIX HAIPSDKEHUH U YacTOTe.

[Ipumeuanue - [lepexonHble mpoLecch HE IPUHUMAIOT BO BHUMAaHUE.

3.4 otHomenwue /,/Iy: OTHOIIEHNE HAYaIBHOTO ITyCKOBOTO TOKA /, K HOMHHAIIEHOMY TOKY Iy.

3.5 Bpems ¢z: Bpems HarpeBa HadaIbHBIM ITYCKOBBIM TOKOM /4 OOMOTKH IIEPEMEHHOTO TOKa POTOpPa
WJIM CTATOPa OT HOMHHAJIBHOH TeMIEpaTyphl B YCIOBHAX SKCIUTYyaTaLUH JI0 MIPEACTbHON TEMIIepaTyphl
TP MaKCHUMAaJIbHOHM OKpYy KaIoIIeH Temmeparype (CM. priioxkerne A, pucyHok A.1).

3.6 HOMUHAJBHBIN TEPMHUYECKHH TOK KOPOTKOTO 3aMbIKaHUS [,: JlelicTByromiee 3Hau€HHWE TOKa,
TpeOyeMoe i1 HarpeBa NPOBOAHWKA OT HOMHHAIBHOM pabodell TemmepaTypsl 1O IpeaesbHON
TeMIiepatypsl 3a | ¢ mpu MakCUMallbHOM 3HAUE€HUU TEMIIEPaTyPhl OKPYKAIOIIEH Cpebl.

3.7 HOMMHANBHBIM JMHAMMYECKMH TOK Ig,. AMIUIMTYJHOE 3HAUYEHHME TOKA, JIMHAMUYECKOE
BO3JICICTBIE KOTOPOT'O AJIEKTPOOOOPYAOBAaHUE MOXKET BbLACPKATH O€3 MOBPEKACHUSL.

3.8 Tok KOpoTKOro 3ambikaHus [,: MakcuManbHOE AEHUCTBYIOLEE 3HAUEHHE TOKAa KOPOTKOrO



3aMbIKaHMs, BO3ACHCTBHIO KOTOPOIO JJIEKTPOOOOPYJOBAaHHUE MOXKET TIOABEPTraThCsl BO BpeMs

OKCIUTYaTalllH.
[Mpumeuanue - 3HaueHHE TOKA KOPOTKOTO 3aMbIkaHuUs coriacHo 23.2 TOCT P 51330.0 momkHO OBITH YKa3aHO
B HOPMAaTHUBHO-TEXHHUYECKON JIOKyMEHTAaIUH.

3.9 myte yreuku: Haumkparuailimee paccTosHHE MEXIY JIBYMs TOKOBEAYIIMMH YacTAMHU IIO
HOBEPXHOCTH JIEKTPOU3OIALMOHHOTO MaTepHaIa.

3.10 onektpuyeckuii 3a3op: Haumkparuaiimee paccrosiHWE TIO BO3IYXY MEXAy JABYMs
TOKOBEIIIIUMH YaCTSIMH.

3.11 uaubonvwee pabouee HampspkeHue: HamOonblee neiicTByroliee 3HayeHWE HANPSHKEHUS
MEPEMEHHOTO WM MOCTOSHHOTO TOKA, KOTOPOE MOXKET BO3HHKHYTH (JIOKAJIBHO) IO JIFOOOH H30JLSILUH
[P HOMHUHAJILHOM HAaIlPsSOKSHUH MTUTAHUS B YCIOBHAX PA30MKHYTOU IIEIH WM B HOPMaJIbHOM PEKHME
pabotsl. [Ipu 3TOM IepexoHbIe MPOLeCcCH He NPHHUMAIOT BO BHUMAHHE.

3.12 DnemeHTHI WM OaTapen

3.12.1 snemenTt: Cuctema 3IeKTPOIOB, Opy2ux Oemaiell W SIEKTPOIHT, 00pa3yroIIre HanMEHBIITHHA
JNIEKTpUYECcKHid 00K OaTapeu.

[Tpumeuanus

1 Ecnu B TepMHHE CIIOBO, HammpuMmep “Oartapes”, B35TO B CKOOKH, TO €r0 MOYKHO OIyCTUTh IPHU yCIOBUH, YTO
9TO HE NPUBEJET K Pa3HOUTCHUIO.

2 Ha pucynke | moka3aHbl pa3nu4Hble 4acTH 3j1eMeHTa. Cxema MpHBeIeHa TOJNBKO A WUIIOCTPAlUU U HE
OTpaXkaeT Kakux-11u0o TpeboBaHUI K KOHCTPYKIHH.
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1 - cemaparop; 2 - MOJOXKUTENBHO 3apsHKEHHAS IJIACTHHA; 3 - KOHTEHHep 1eMeHTa; 4 - ypoBeHb
ANEeKTpONIHTa (MAKC./MHH.); 5 - CBOOOJHOE TIPOCTPAHCTBO; 6 - YINIOTHEHHUE, HETTPOHUIIAEMOE IS
3NIEKTPOJINTA; 7 - BTYJKa AJI 3a1Ba U CIMBA; 8 - TepPMETH3HPOBAaHHASA 000JI0UKa ACPIKATEIS;
9 - coenuHUTENH MEX Iy 1eMeHTamu; 10 - gepkaTens BeIBOAA; 11 - yIUIOTHEHHE IepKaTes,
HENPOHHUIIAEMOE [Tl AMEKTPOInTa; 12 - cTepikeHp; 13 - omopa miacTuHbl;, 14 - OTpUIIaTeNbHO
3apsDKEHHAs IUIACTHHA; 15 - IPOCTPaHCTBO UL KOHJEHCaTa

Pucynox 1 - Yactu amemenTa



3.12.2 mnepBHYHBIA OdJIEMEHT WIM Oarapes: DJIEKTPOXMMHYECKas CHCTEMa, CIIOCOOHas
BBIPa0aThIBaTh HJICKTPOIHEPTHIO ITyTEM XUMHUYECKOH PEeaKIHH.

3.12.3 akkymynsaTop wiM OGarapesi: DIEKTPHUYECKHU Iepe3apshkaeMast JIEKTPOXUMHYECKasi CUCTeMa,
CIOCOOHAs! HaKaIIMBATh AJICKTPOIHEPTHIO U BBIIABATh €€ IIyTEM XUMUYECKON peaKInH.

3.12.4 OTKpHITHIA »IeMEHT W Oartapes: AKKyMmMymnaTop HWiId OaTapes, WMEIOMHWE KPBIIKY C
OTBEPCTHEM, YEPE3 KOTOPOE BBIXOIAT ra3bl.

3.12.5 snemeHT mnm Oarapesi ¢ PeayKTOPOM IaBleHUsS: DIeMEHT win 0OaTtapes, 3aKpblBacMble B
HOPMaJIBHBIX YCIIOBHAX M HMEIONIME YCTPOHCTBO BBIMYCKa ra3a, KOTOpPOE€ CpabaThIBacT IpH
MIPEBBIIICHNH YCTAHOBJIEHHOTO 3HAYEHHUs BHYTPEHHETO JaBJICHUS. B HOpPMalbHBIX yCIOBHAX IMOJa4a
3JIEKTPOJINTA B 3JIEMEHT HEBO3MOKHA.

3.12.6 yIUIOTHHUTENBHBIA SJIEMEHT WM Oarapesi: DJEeMEHT Wwid Oarapesi, KOTOpbIE OCTaIOTCS
3aKpBITBIMM M HE BBIIIYCKAlOT a3 MU KHUAKOCTb, €CIM HE IPEBBILAIOTCA YPOBHU 3apslKU WU
TEMIIEPATypPbl, YKa3aHHbIC U3TOTOBUTEIIEM.

[Mpumeuanne - Takol »>meMeHT wim Oarapes MOTYT OBITh CHAOXEHBI 3alIUTHBIM YCTPOHCTBOM,
IpeaoTBpalaronmum OITaCHBIN POCT BHYTPCHHETO aBJICHUS. OnHn HE Tpe6y}0T ,H06aBIIeHI/I$I QJICKTpOJIUTa U
paccuruTaHbl Ha pa60’ry B TEYCHHUC CpOKa CIIy)K6I>I B II€PBOHAYAJIbHOM YIUDIOTHECHHOM COCTOSIHUU.

3.12.7 Garapes: Y3en u3 IByX nim 0ojiee 3JIeMEHTOB, COEIMHEHHBIX 3JICKTPUYECKH JUIsl YBEJINUCHHS
HaIPsHKEHUS WA EMKOCTH.

IMpumedanne - TepmuH “ameMeHT(BI)” 03HAUYAECT OTAENBHBIC JIEMEHTHI, a TepMUH “Oarapes(u)” - JIEMEHTHl 1
Garapen.

3.12.8 emkxocTh: KonmuuecTBo asieKTpUyecTBa WIN SICKTPUUECKUI 3apsl, KOTOPBIH B 0003HAYEHHBIX
YCIIOBUSIX 00€CIIeYMBaeT NOJHOCTHIO 3apshKeHHas Oarapest.

[Mpumeuanue - B cucreme CU snexTpuueckuii 3apsn n3MepstoT B kynonax (1 Kn=1 A-c), Ho Ha mpakTuke
€MKOCTh OaTapen BBIpaXKaloT B aMmep-dacax (A-q).

3.12.9 HomMHMHanBHOe HampsbkeHue: HanpspkeHue osnemeHTa wuiam  Oaraped, yka3zaHHOE
H3TOTOBUTEIIEM.

3.12.10 MakcuMalbHOE HAMpPSHKEHHE PAa3OMKHYTOH menmu: MakcumalbHOE HalpsKEHHE JIEMEHTa
nin Oaraped B HOPMaJBHOM pEXHME pPadOTHI, T.e. OT HOBOTO MEPBHYHOTO OJIIEMEHTA WM
aKKyMYyJISITOpa cpasy e mociie 3apsiaku (cM. Tadmunst 9 u 10).

3.12.11 3apsgka: IlpomyckaHue TOKa uepe3 TMEPBUUHBIA BJIEMEHT s BOCCTAHOBJICHUS
TIEpPBOHAYAIFHO HAKOIUIEHHOM SHEPrWM B HAIPaBICHWH, IPOTHBOIIOJIOKHOM TOKY, MPOXOISIIEMY
Yyepe3 MePBUYHBIN JIEMEHT B HOPMAJIEHOM peKHMe paboTHI.

3.12.12 ofpatHas 3apsaka: llpomyckanme uyepe3 MEPBUYHBIA HIEMEHT WIH aKKyMYJISTOD
(mammpuMep, depe3 BBRIpaOOTABIIYIO CBOW pecypc 0arapero) TOKa, HMEIOIIEro Takoe XKe HallpaBlieHHE,
KaK ¥ TOK B HOPMaJIbHOM PEXHME padOTHI.

3.12.13 rayOokas paspsaka: CHIDKCHHE  HANPSOKCHHS — DJIEMCHTA  HIDKE — 3HAYCHHS,
PEKOMEHIOBAaHHOTO M3TOTOBHUTEIIEM AJIEMEHTA MU OaTapew.

3.12.14 xonteiiHep (amemenTta): KoHTeiliHep y3ma IIacTUHBI M DJEKTPOJIUTAa W3 MaTepHaia,
YCTOMUMBOTrO K BO3AECHCTBHIO 3IEKTPOIUTA.

3.12.15 xontetinep (6atapen): Kopmyc 6arapewu.

[Ipumeuanue - Kpblka sBisieTcss 4acThIO KOpIryca 6aTape.

3.12.16 y3en mnacTUHBL: Y3el MOJIOKUTENbHBIX U OTPULATEAbHBIX TPYII C PA3AEIUTEIISMU.

3.12.17 meperoponka: Yacte KOHTeWHepa Oarapew, AeJAmas €ro Ha OTHCNBHBIE CEKIHHA H
YBEIMYHMBAIONIAS €T0 MEXAHUYECKYIO IIPOYHOCTb.

3.12.18 wm3ommpyroumwii Oapeep: DIEKTPUYCSCKA HW3OMUPYIOMNNA MaTepual MeXAy TpyInaMu
3JIEMEHTOB BHYTpH OaTapen.

3.12.19 coenuHUTENs MEXAY dJIEMEHTaAMH: DICKTPUICCKUN MPOBOJHUK, IPOBOIAIINNA TOK MEXITY
3JIEMEHTaMHU.

3.13 Pe3uctuBHBIE HarpeBaTeIbHbIE YCTPOHCTBA U OJIOKH

3.13.1 pe3ucTHBHOE HAarpeBaTelIbHOE YCTPOMCTBO: Y3esl PEe3MCTHBHOIO HArpeBaTeNbHOro OJIOKa,
COJIepPKaIllMi ONMH WJIM OoJiee HarpeBaTeNIbHBIX PE3UCTOPOB, KOTOPBIE COCTOSIT M3 METAITMYECKUX
MPOBO/IHUKOB WJIN 3JIEKTPONPOBOJISIIEr0 KOMIAYH/1a, COOTBETCTBYIOLIMM 00pa30M M30JIMPOBAHHOTO U
3alUILEHHOTO.

3.13.2 pesucTuBHBIA HarpeBarenbHbIN Onok: OOOpynoBaHME, coaepXkallee y3el W3 OJHOTO WIH
OoJiee PE3NCTUBHBIX HArpeBaTENBHBIX YCTPOWCTB, COEAMHEHHBIX C YCTPOHCTBAMH, HCKIIOYAIOIIUMHU
MOBBIIICHUE TEMIEPATYPHI BBIIIE 33JAHHOM.



HpI/IMe‘{aHI/Ie - Ecm yCTpOfICTBO, MpeaoTBpallaonee NMPpeBbIMICHUEC TEMIIEPATYPhI, HAXOAUTCA 3a NpeAciiaMnu
B3pI;IBOOHaCHOﬁ 30HBI, TO OHO MOXKET HEC UMCTh 3alllUTy BUJA €.

3.13.3 paGoumii 00BexT: OOBEKT, Ha KOTOPOM MPHMEHSIOT PE3UCTHBHOE HArpeBaTEIbHOE
YCTPOMCTBO.

3.13.4 cBoiictBo camoorpanuueHus: CBONHCTBO pPE3UCTUBHOIO HArpeBaTeNbHOIO YCTPOWCTBA,
KOTOpPO€ IPY HOMUHAJIBHOM HANpsKEHUM NHUTAHUS U IPU NOBBILICHUM OKPYKAIOLIEH TeMIlepaTypbl
obecrieunBaeT CHM)KEHHE €ro BBIXOJHOH TEIUIOBOM MOIHOCTH /O 3HA4YEHHs, NpPU KOTOPOM HE
MIPOUCXOIUT JajbHeNIee MOBBIIEHHE TEMIIEPATYPHL.

[Ipumeuanue - TemnepaTypa NOBEPXHOCTH 3JIEMEHTA CTAHOBUTCS PaBHOM TEMIIEpPAType OKPY>KaIOLIEH Cpelibl.

3.13.5 crabunu3upoBaHHasi KOHCTPYKIHMS PE3UCTHBHOTO HArpeBaTeIbHOIO YCTPOHCTBA MK OJIOKa:
KoHceTpykuust pe3ncTHBHOTO HarpeBaTeNIbHOTO YCTPOICTBA MK 0JIOKA, IPU KOTOPOI €ro TeMmneparypa
6narogapst KOHCTPYKTUBHBIM OCOOCHHOCTSIM M YCIIOBHSIM 3KCIUTyaTallud CTaOMIM3HPYETCsS Ha YPOBHE
HIDKE TpEeleNbHON TeMIepaTypsl Ipu Hanbonee HEOIAronpHsATHBIX YCIOBHAX O€3 NpHUMEHEHHS
3aIIUTHOHN CUCTEMBI [UISl OTPAHUUCHUS TEMIIEPATYPBHI.

3.14 mapyxHsle coenuHerns: CoeTMHEHNS, BRIIOTHIEMBIC B YCIOBUSIX HKCILTyaTaIlHH.

3.15 BHyTpeHHue coeauHeHMs: COENMHEHUs, BBIIIOJIHAEMbIE M3TOTOBUTEIEM B KOHTPOIUPYEMBIX
YCIIOBHSX.

3.16 HOpMambHBIH peXUM pPadOTHl  BJIEKTPOABUTATENs: PexuMm, mnpenycMaTpyBarOLIHid
HETPEPHIBHYIO pPabOTy JJIEKTPOABHMIAaTeIsl MPH HOMUHAIBHBIX XapaKTEPUCTHKAX, YKa3aHHBIX Ha
TabNM4Ke, BKIIIOYAsl YCIIOBHS ITyCKa.

3.17 snexTpuueckas HarpeBaTellbHas cUcTeMa, IuTaemas OT ceTd: CucTeMa, coCTosLIas U3
JJIEKTPUYECKUX HarpeBaTeiei, NHUTaeMbIX OT CeTH, Kalelei, NMpOKIAJOK, TaHeled M OMOPHBIX
YCTpOMCTB, TpenHa3sHAa4YeHHas /Uil TOBBIIICHHS W MOJJEpXKaHUS TEMIepaTypsl IPOAYKTOB,
COJIeprKaIMXcsi B TPYOOIPOBOIax, pe3epByapax U CONpPsDKEHHOM 00OpYJOBAaHHMH, W yCTaHABIMBacMast
CHApY’>K1 TEXHOJIOTMIECKOTO 000pyI0BaHHS.

4 O01Ke KOHCTPYKTHBHbIE TPeOOBaHUS

4.1 O01mre MoI0KEHUS

4.1.1 TpeboBaHHs NaHHOTO pa3leia PacIPOCTPAHSIOTCS, €CIM HeT APYIHX yKa3aHWH, Ha BCe
anekTpoobopyaoBanue ¢ 3amuroil Buga e. Ouu pononHsaoT 'OCT P 51330.0 u yrouHsroT TpeOOBaHUS
K HEKOTOPBIM BHJIaM JJIEKTPOOOOpyAOBaHus (CM. pas3zen 5).

4.2 BrIBOAIBI [UIs1 HAPY>KHOT'O COEAMHEHHUS

4.2.1 BpIBOABI IJs1 MOJICOCIMHEHUS] BHEUIHMX LieTied JOJHKHBI MMETh JOCTATOUYHBIA pazMep AJis
Ha/IeKHOTO MOACOEIUHEHHS POBOJOB C MONEPEYHBIM CEYEHUEM, COOTBETCTBYIOIUM HOMHUHAIBHOMY
TOKY 3JIEKTPOOOOPYJOBAHHSI.

KonmuectBo u pazmep HpOBOIOB, KOTOPHIE MOTYT HOACOEOWHATHCS K BBIBOJAM cOTrJIacHO 23.2
I'OCT P 51330.0, 1omkHbI OBITH YKa3aHBI B HOPMAaTUBHO-TEXHMYECKOH TOKyMEHTAIIMN Ha KOHKPETHOE
3JIEKTPOOOOpYAOBaHNE.

IIpumeuanve - M3-3a TpyJHOCTU KOHTPOIS KPUTHYECKUX ITyTeHl yTEUKU M DIIEKTPUYECKUX 3a30pOB IpU
HCIIOJIb30BAHUU  AHTHOKCUIAAHTOB  CJICAYET O6paTI/ITI) oco00e BHHMMAaHHME Ha AJFOMHHHEBLII IIpoBOA.
HOZ[COGZ[I/IHGHI/IC AJIIOMUHHUEBOI'O IPOBOJAa K HApPYXHBIM BBIBOJIJaM MOXKHO IPOU3BOAUTH C IIOMOIIBIO
OMMeETaNIMYECKUX My(bTOBbIX CO@,[[I/IHCHI/II\/'I, BBINIOJIHCHHBIX M3 MCIIU.

4.2.2 BBIBOZBI TOIKHEI OBITH TIOABEPTHYTHI UCIIBITAHUSM COTJIAcHO 6.9.

4.2.3 BeIBOIBI JOIKHBI:

a) OBITh MMPOYHO 3aKPEIUICHBI HA OCHOBAHWH TaKUM 00pPa3oM, YTOOBI MCKITIOUYUTH BO3MOXXHOCTh HX
camMoo0cCIa0IeHu;

0) MMeTh KOHCTPYKIIMIO, MCKIIOYAIOIIYI0 CaMOOTCOEIMHEHHE M CaMOOCNIabJeHHe NpoBOJa BO
BpeMsi 3aTsDKKU BBIBOJIA;

B) o0ecrieynBaTh XOPOLIMH KOHTakT 0€3 TMOBPEXACHHS MPOBOJAOB M HApYIIEHHS UX
(DYHKIIMOHAJBHBIX XapaKTEPUCTHK JaXke B CIydae, €CJIM HCHOJIB3YIOTCS MHOTOXHJIBHBIE IIPOBOJIA,
HETOCPEJCTBEHHO 3a)KMMaeMble Ha BBIBOJAX.

[Mpumeuanne - JlomyckaeTcs NOACOCOMHEHHE IyTeM OOKATHS JKWJI KaOedss NpU YCIOBHH COONIONCHUS
yKa3aHHBIX TpeOOBaHHH.

4.2.4 BeIBOAbI HE TOJDKHEL:
a) IMETh OCTPBIX KpacB, KOTOPBIC MOTIIH OBI IIOBPEIUTH MPOBO/IA;
0) MOBOPAYMBATHCS, CKPYYMBATHCS WM JUIMTEIBHO JE(POPMHPOBATHCS BO BpPEMsS HOPMAIBHOTO



3aTATMBAHUS C YCHJIHEM, YKa3aHHBIM H3rOTOBUTEIIEM 3JICKTPOOOOPYIOBAaHHUS, KOTOPOE HE JOJDKHO
651Th MeHbI1Ie TpuBeaeHHoro B 'OCT P 50043.1;

B) OBITH BBITIOJIHCHBI M3 aJTFOMIHUS.

4.2.5 BbIBOABI JOIDKHBI OBITH BBINOJHEHBl TakUM 00pa3oM, 4TOOBI KOHTAaKT, KOTOPBIH OHH
00CeCIICUNBAIOT, HE HApPYIIAICS TEMICPATYPHBIMH W3MCHCHHSIMU B HOPMAIBHOM PEXKHME PaOOTHL.
JlaBIreHre KOHTAKTa HE JOJDKHO MEpeIaBaThCs Yepe3 N30NHPYIOMINN MaTepHat.

4.2.6 BrBOmBI AN 32)KUMa MHOTOXXIJIBHBIX TPOBOJIOB JOJDKHBI MMETh THOKHN MPOMEKYTOYHBIH
SJIEMEHT.

4.2.7 BeIBOmBI UIS TOACOSIWHEHUS MHOTOXIIBHBIX IPOBOJOB C HOMHHAIBHBIM ITOTIEPEYHBIM
ceuenneM He Gomee 4 MM’ (12 AWG) HOMKHBI OBITH NPUTOAHBI W JUIS HALCHKHOTO COCAUHCHHUS
MIPOBOJIOB, CEUEHIE KOTOPHIX MEHBIIIE HE MEHEe YeM Ha JiBa pa3Mepa (cM. mpuinoxenue JK).

IIpumeuanus

1 MOFyT HOTpe6OBaTLCf{ CIICUAJIbHBIE MEPLI ITPOTUB BI/I6paL[I/II/I 1 MEXaHUYECKOI'o yaapa.

2 Heo6X0uMO IPHHUMATH MEPBI, HCKIIOUAIONIHE KOPPOSHIO OT HIEKTPOIIUTA.

3 [Ipu ucnoabp30BaHUK MAaTEPUAIIOB, COAEPIKALINX JKeJIe30, HEOOXOAUMO IPUMEHATh MEPhl IPOTUB KOPPO3UH.

4.3 BHyTpeHHHE COCTMHCHUS

4.3.1 BHyTpeHHNE COCAMHEHUS TOJKHBI OBITh BBITOJHEHBI TaK, YTOOBI UCKIIOYUTH BO3MOXKHOCTh
BO3/CHCTBUSI HAa HHUX MEXaHWYECKMX Harpy3ok. JlomyckaroTcs TOJBKO CIEIYIOUIME CIIOCOOBI
COEIMHEHUSI ITPOBOIOB:

a) BUHTOBBIE KPETUICHHS C OJIOKMPOBKOM;

0) obOxarue;

B) maiika, eciii caMu IPOBOZA HE UMEIOT CHAassHHBIX COEIUHEHH;

T') aiika yroJbHOM dyToi;

Il) CBapKa H

€) J1ro0ble COeMHEeHNUS IPYTUX BUJIOB, YA0BIETBOpPSIONIUe TpeOoBaHUsIM 4.2.

[Tpumeuarne - Heo6X0AMMO IPUHUMATB MEPBI, HCKITIOYAIOIIHEe KOPPO3HIO OT 3JICKTPOJIATA.

4.3.2 BBIBOZIBI TOTKHEI ITOABEPTaThCA UCTIHITAHUSAM B COOTBETCTBHU C 6.9.

4.4 DneKTpIYECKUE 3a30PhI

DNEeKTpUIeCKAe 3a30pbl MEXIy HEH30IUPOBAHHBIMH TOKOBEAYIIMMH YaCTSAMH, HWMCIOIINMHI
pa3NUYHBI MOTEHIWAJ, JOJDKHBI COOTBETCTBOBATh 3HAYCHUSAM, yKa3zaHHBIM B Tabmmme 1. s
Hapy>KHBIX COeIMHEHNI MHHAMAIIbHOE 3HAYE€HHUE FIEKTPHUECKOTO 3a30pa IPHHIMAIOT PaBHBIM 3 MM.

Tabmuna 1 - [Tyt yTeuku u 3eKTpHYECKUE 3a30 bl

Hanpsixenre nocTOSHHOTO TOKa WU MuHuMaNibHbIE IIYTU YTEYKU, MM MuHuMaIbHBIA
JIEHCTBYIOIIEE 3HAYEHUE IEPEMEHHOTO ['pynna marepuana BIIEKTPUUYECKUI
ToKa (cM. mpumeuanue 1), B I II IIla 3a30p, MM
10 (cMm. mpumevanue 2) 1,6 1,6 1,6 1,6
12,5 1,6 1,6 1,6 1,6
16 1,6 1,6 1,6 1,6
20 1,6 1,6 1,6 1,6
25 1,7 1,7 1,7 1,7
32 1,8 1,8 1,8 1,8
40 1,9 2,4 3,0 1,9
50 2,1 2,6 34 2,1
63 2,1 2,6 34 2,1
80 2,2 2,8 3,6 2,2
100 2.4 3,0 3,8 24
125 2,5 32 4,0 2,5
160 32 4,0 5,0 32
200 4,0 5,0 6,3 4,0
250 5,0 6,3 8,0 5,0
320 6,3 8,0 10,0 6,0
400 8,0 10,0 12,5 6,0
500 10,0 12,5 16,0 8,0
630 12,0 16,0 20,0 10,0
800 16,0 20,0 25,0 12,0
1000 20,0 25,0 32,0 14,0
1600 23,0 27,0 32,0 20,0




2000 25,0 28,0 32,0 23,0
2500 32,0 36,0 40,0 29,0
3200 40,0 45,0 50,0 36,0
4000 50,0 56,0 63,0 44,0
5000 63,0 71,0 80,0 50,0
6300 80,0 90,0 100,0 60,0
8000 100,0 110,0 125,0 80,0
10000 125,0 140,0 160,0 100,0

[Ipumeuanus

1 st Bcex HampsDKeHHH (akTuueckoe pabouce HAMpsKEHHE MOXKET MPEBBINIATh 3HAYEHHE, NMPHUBEICHHOE B
tadnuue, Ha 10%

2 Ilpu nHanpsokeHmsx 10 B u Hmke 3HaUeHHs CPaBHUTEIBHBIX HHICKCOB TpekuHroctoiikoctn (CUT)
HEIOCTOBEPHBI, U JOIyCKAETCS MCHOJIb30BAaHNE MATEpPHaJIOB, HE OTBEYAIOIINX TPEOOBAHUSM, NPEIBSIBISIEMBIM K
MaTepuanaMm rpynnsi [11a

Paccrostnust Mexay BBIBOJAMHU U COCIMHEHUHM IIOJDKHBI COOTBETCTBOBATb CEUEHUIO IIPOBOAA,
KOTOpOE 00ecrneYnBacT MUHUMAaJIbHBIN 3JIEKTPUYECKHUI 3a30P.
[Ipumeuanue - TpeGoBaHUs K JaMIaM ¢ pe3bOOBBIMH IIOKOJISIMH U3JI0KEHHI B 5.3.3.1.4.

DJIeKTpUYECKUE 3a30pbl 3aBUCAT OT paboyero HampsDKEHHs, YKa3blBAEMOI'O H3TOTOBUTEIEM
JJIEKTPOOOOPYAOBAHUS B HOPMAMUGHO-mMexnuueckou ookymenmayuu. Ecim snexTpooOopynoBanue
paccunTaHo Juii pabOTHl C Ppa3IMYHBIMH 3HAYCHUSMM HalpsDKeHWs, 3a paboyee HampspKeHHE
MIPUHAMAIOT HanOOJIbIIIee 3HaUeHIEe HOMUHAIIBHOTO HAIPSHKCHUS.

[Ipu onpeneneHny 3a30pOB HEOOXOIUMO YUUTHIBATE (DaKTOPHI, YKa3aHHBIC Ha PUCYHKE 2.

1 2x
N L

pumep 1 [Mpumep 2

Vcnosue. [laHHBI  OTPE30K COAEPKUT mNa3 ¢ YchnoBue.[la3 ¢ mapauienbHBIMM  KpasMu
MapaJUIENbHBIMI WM CXOZSIIMMHCS rIyOMHOW W INMPUHOW paBHOW WM
KpasiMi TFO00H TIyOMHBI M IIHPHHON 6ompme X
MeHee X

IIpaBuio. [IyTe yTeukn W sneKkTpuyeckue 3a30psl [IpaBmimo. DneKTpudeckuid 3a30p HAXOOUTCA TIO
U3MEPSIOT HETOCPEACTBEHHO IOIEPEK JuHuM  BusupoBaHus. IlyTe yreuku
a3a, Kak MoKa3aHo MOBTOPSIET KOHTYPHI I1a3a

1 ox_ 2 1
N\ >

IIpumep 3 ITpumep 4
YcnoBue. V-00pa3Hblii a3 mupuHoii 6onbiieit X YcnoBue. PaccmarpuBaeMblii  OTpe30k  UMeeT
¢opmy BeIcTyIIa
IIpaBuno. OnexTpudeckuil 3a30p HaxoauTcs Ha [IpaBuio.DneKTpUYECKMM — 3a30pOM  SIBISETCA

JuHUKM  BusupoBaHus. IlyTe  yTeuku HaWKpaTyaillee  pacCTOSHHE  4Yepe3
MIOBTOPSIET KOHTYPBI Tasa, HO BEpUIMHY BBICTyNa 1O BO3AYyXy. IlyThb
“ykopaumBaeT” HH3 T1a3a 3a CYeET YTEUKH HOBTOPSIET KOHTYPHI BBICTYIIA
otpeska X

1 - snexTpudeckuii 3a30p; 2 - myTh yTeuku; X = 2,5 MM
Pucynok 2 - OnpeneneHne myTeil yTEUKH U AIEKTPHYECKUX 3a30POB, JHCT 1




ITpumep 5 ITpumep 6
VYcnosue. PaccmarpuBaemblit OTPE30K umeeT YcnoBue. HerepMeTuzupoBaHHOE COEAMHEHUE C

¢dopmy BeIcTyIIa KaHaBKaMHU C JBYX CTOPOH
[IpaBwto. DnaeKTpudyeckuii 3a30p M MyTh yTedku [IpaBmiro. DNEKTpHUYECKUi 3a30p HAXOOUTCS MO
HaXOJATCS 110 JTMHUH BU3UPOBAHUSA TUHUM  BU3MpoBaHWA. [lyTe yTeukm

MOBTOPSIET KOHTYPhI KAHABOK
2 X =X

Iprmep 7 [pumep 8
VYcnosue. HerepmeruzupoBanHoe coequHenue ¢ Ycnosue. [1yTh YTEUKH yepes
KaHaBKaMH C IByX CTOPOH HETepMETU3NPOBAHHOE COCANHEHNE

MEHBbIIIE ITyTH YTEUKH uepe3 Oapsep
[IpaBuio. DnexTpudeckre 3a30pbl U MyTH yTedku - [IpaBuio. DnexTpudeckuii 3a30p - HaukpaTJaiimee
KaK MOKa3aHo MPSMOE PACCTOSIHUE MO BO3AYXY Uepe3
Bepx Oapbepa
1 - anexTpuUecKuii 3a30p; 2 - MyTh YTEUKH; X=2,5 MM
Pucynok 2, muct 2
- ZX

HE\2 =

=X

ITpumep 9 IIpumep 10
OneKTpUYecKuil 3a30p MEXIY I'OJOBKOI OneKTpUYecKuil 3a30p MEXIY I'OJOBKOI
BUHTa M  CTGHKOW  yrumyOneHus BUHTA M CTCHKOW yTIIyOJICHHS CITUILIKOM
JOCTaTOYHO IIUPOKUI, U €ro Hajo y3KHUH, U €r0 He YUUTHIBAIOT.

YUYUTBIBATH
I/IBMCpCHI/IC IMyTHU YTCUKH - OT BHUHTA N0
CTCHKH, KOI'Zla 3TO PACCTOSIHUC PABHO X
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IMpumep 11
DJIeKTPUYECKHUiA 3a30p U IyTh YTEUKU paBHbI d + D.
C - m3MeHsieMas JacTh
1 - sanekTpuueckuii 3a30p; 2 - myTh yTeuku; X = 2,5 MM
Pucynok 2, nuct 3

4.5 Ilytn yreuku

4.5.1 HopMmupyeMble 3HaYCHUS MyTeil yTEUKH 3aBHCAT OT pabo4ero HaNpsDKEHMS, CONPOTHUBICHHS
TPEKUHTY DJIEKTPOU3OJSIIMOHHOTO MaTepralia U Ipo(UIIsl €ro OBEPXHOCTH.

B tabnuue 2 npuBeneHa kiaccuGUKaIMs dIEKTPOU3OSIUOHHBIX MAaTEPHUAIOB 110 CPABHUTEIEHOMY
uHAekcy TpekuHroctoikoctu (CUT).

Tabsuna 2 - ConpoTHBIEHUE TPEKUHT'Y H30JIILIHOHHBIX MaTEpUalIOB

I'pynna marepuana CpaBHUTENBHBIA UHAEKC TPEKUHTOCTOMKOCTH
I CHUT = 600
II 400 < CHUT <600
IIla 175 < CHUT <400

Heoprannueckne HM30JSIIMOHHBIE MaTEpHAalbl, HalpuMep CTEKIO M KepaMHKa, HE MOIBEPraroT
TPEKUHTY W MO3TOMY ompenaenats ux uaiaeke CUT Her HeoOXomuMOCcTH. DTN MaTepuaibl OTHOCIT K
rpynme [.

Knaccudukanus maTtepuanos, NMpUBEIeHHAs B Tabnuie 2, paclpoCTpaHsAeTCs Ha H30JIHMpPYOIINe
yacTh Ge3 BBICTYNOB wWiH yriyOmenuil. [Ipm Hammumu BBICTYNOB WM YriryOneHuit cormacHo 4.5.3
MUHUMAaJIbHBIE JAOMYCTHUMBIE IMyTH yTEUKH A pabodero HampspkeHus no 1140 B ompepemnsror mo
clieiyrolei 0oJiee BBICOKOM IpyIIie MaTepralioB, HanpuMep 1o rpymme | BMecto rpymms I1.

HpI/IMe‘{aHI/Ie - I/IMHyJII)CHI)Ie NEPCHANPAKCHUA HE YUYUTBIBAIOT, ITIOCKOJIbBKY OHH, KaK IPpaBUJIO, HE BJIUAKOT Ha
TPEKUHT. OIIHaKO BPEMCHHBIC U q)yHKHI/IOHaHLHBIe NEpCHANPKECHUA CICAYCT IPUHUMATL BO BHUMAHUE, UCXOd
W3 UX JJIMTCIIBHOCTH U 4YaCTOThI ITOABJICHUA.

4.5.2 TlyT yTe4KH MEXIy HEH30JMPOBAHHBIMHA TOKOBEIYIIUMH YaCTSIMH, UMEIOIIMMHU Pa3THIHBII
MOTEHINAT, JOJDKHBI COOTBETCTBOBATH 3HAYEHHUSAM, YyKa3zaHHBIM B Tabmume 1. Jlma HapyXHBIX
COEIMHEHUN MUHUMAJIbHOE 3HAaYeHHe MyTH YTEUKU MPUHUMAIOT PaBHBIM 3 MM. [IyTu yTeuku 3aBUCST
0T paboyvero HarpspKeHUs], YCTaHaBIMBAEMOT'0 U3TOTOBHUTENEM 3JIEKTPOOOOPYIOBAHUS 6 HOPMAMUGHO-
MEXHUYECKOU OOKYMeHmayuu.

[Ipumeuanue - TpeboBaHUs K JTaMIaM ¢ pe3bOOBBIM LIOKOJIEM H3TI0XEHHI B 5.3.3.1.4.

4.5.3 Ilpu ompeneneHNH IMyTel yTeUKn HEOOXOANMO YUNTHIBATh (DAKTOPHI, YKa3aHHBIC HA PUCYHKE
2, Ha KOTOPOM TaK)X€ IIOKa3aHbl W COOTBETCTBYIOIIME ITyTH YTEUKH. BBICTYHBI M yriryOneHus
YUUTBIBAOT €CIIH:

a) BBICTYIBI HMMEIOT BBICOTY HE MeHee 2,5 MM W MUHMMaJIbHyI0 TommuHy 1,0 MM mpm
COOTBETCTBYIOIIEN MEXaHNYECKOI MPOYHOCTH MaTepHaa u

0) yrayOneHus BRICOTOW M IIMpHHOW HE MeHee 2,5 mm. Ecmu cymmapHBIi 3a30p MeHee 3 MM, TO
MUHUMaJIbHAs IUPHHA YTITyOJIeHUS TOJDKHA OBITh CHIDKEHA 110 1,5 MM.

ITpumeuanus

1 Bce HEPOBHOCTU IIOBEPXHOCTHU pacCMaTpUBAOT KaK BBICTYIbl HWIN yrny6neH1«m HC3aBHUCHMO OT HX
TreOMEeTPHYECKON (POpPMBL.

2 I'epmeTu3upoBanHble KOHCTpYKIMU (cM. pazaen 12 TOCT P 51330.0) paccmaTpuBaioT Kak Hepa3beMHBIE.

4.6 Tepaple IEKTPON30IUPYIOIINE MaTepUaIIb ™

* Tlog 3TMM TEPMHHOM HOHMMAIOT arperaTHoe COCTOSIHHE MaTepualia, B KOTOPOM OH ucross3yercd. K
TBEP/BIM H30JIUPYIOIIUM MaTepHazaM OTHOCATCS MaTepHalbl, KOTOPble MPHUMEHSIOT IMOCIE UX 3aTBEpAEBAHUS



(Jraxu, KOMITAyHJIBI U T.IL.).

4.6.1 MexaHn4eckne XapaKTepUCTHKH MaTepPHUAIIOB, BIMAIOIINE Ha UX (DYHKIMOHAIBHBIE CBOIMCTBA,
HarpuMep IPOYHOCTh U TBEPJOCTb, IOJKHBI COXPAHATh CBOM 3HAUCHHUS:

a) mpu Temneparype He MeHee yeM Ha 20 °C mpeBblIAlONIed MaKCHMaJbHYIO TEMIIEpaTypy,
JOCTUTaeMyI0 B HOMHHAJIBHBIX YCIOBHSIX 9KCIUTyaTallly, HO He MeHee ueM npu 80 °C, min

0) BIUIOTH 10 MaKCHMAJIBHOM TeMIlepaTypbl, BO3HHUKAMOWIEH B HOMMHAIBHBIX YCIOBHSX
9KCIUTyaTallM B W30JMPOBaHHBIX 0OMOTKax (cM. 4.8.3 m Tabmuiy 3), Ha BHyTpeHHEH IPOBOJKE (CM.
4.9) n B xabensx, Hepa3beMHO MOACOCIUHACMBIX K ekTpoodopynoBanuto (cm. 'OCT P 51330.0).

4.6.2 Nzonupyromye 9acTé 13 IUIACTHKA WIN CJIOMCTOrO MaTepHaia, PH M3TOTOBICHUH KOTOPBIX
CHUMAIOT BEPXHHUH CIIOW MaTepuana, CleAyeT HMOKPBITh U30MAINMOHHBIM JakoM ¢ CUT He MeHbIINM,
YeM Yy TepBOHAYAIbHOW IIOBEPXHOCTH. OJTO TpeOOBaHME HE pAaCIpOCTPAHSIIOT Ha MaTepHAaIbI,
o0pabotka koTopeix He MeHsseT CUT, nnm Ha cirydan, Korza TpeOyeMblil IyTh YTeUKH 00eCTIeYnBacTCs
JPYTUMH YacTSMH, HE TIO/IBEpPraBIIMMHUCS 00paboTKe.

4.7 O6MOTKH

4.7.1 V3onupoBaHHbIC TIPOBOA JO/DKHBI 0TBeYaTh TpeboBanusam 4.7.1.1 wiu 4.7.1.2.

4.7.1.1 IlpoBoaa ciexyeT NOKPHITH HE MEHEE YeM IBYMs CIOSIMH M30JISILIUH, IPU 3TOM TOJIBKO OJIUH
U3 CJIOEB MOKET IPE/ICTABIATH COOOH 3MalIeBOE MOKPHITHE.

4.7.1.2 OOMOTKa W3 KPYIJIBIX MPOBOJOB, MOKPBITBHIX 3Majbi0, JOJDKHA OTBEYaTh TPEeOOBaHUSIM,
YCTAHOBJICHHBIM JIJIsl IPOBOJIOB:

a) muna 1 no I'OCT 26615 npu ycrosuu, umo 68 npoyecce UCHbIMAHUU He HPOUCXOOUM UX
nogpesicoenue npu MUHUMAILHOM 3HAYEHUU HANPAICEHUs, NPeOnUcanHo2o Olia npogooos muna 2, u
ecnu YUCIo MOHeuHbIX NospedcoeHull He 6oaee wecmu Ha OnuHe npogooa 30 M, He3a8UCUMO Om
ouamempa,

6) muna 2 no F'OCT 2661 5.

4.7.1.3 OOGMOTKH cleyeT BBICYIIMBATh IOCIE KPEIUICHHS UM 3aKII0YEeHUS B 000JIOUKY M 3aTeM
MPONUTATh COOTBETCTBYIOIINM BELIECTBOM ITyTEM MOTPYKEHHUS MM BaKyyMHOM nponutku. [Tokpeitie
KpacKo! MM €€ PAaCHbIICHHUE HE CUUTAIOT IIPOIUTKOM.

[MporuTKy cienyer TOpPOM3BOAUTH B COOTBETCTBUM €  HMHCTPYKIHMSIMH  HM3TOTOBHUTEINS
MPONUTHIBAIONIETO BEIECTBA TAaKUM 00pa3oM, YTOOBI PACCTOSHHUS MEXIy MpOBOAaMH ObLIM
MaKCHMaJIbHO 3alloJJHEHbl M O00ECHeYMBAJIOCh XOpOIlee CIEIUIEHHE MEeXIy HHMH. JTO He
pacrpocTpaHsieTcsi Ha IIOJIHOCTBIO HW30JMPOBAHHBIE KAaTyIIKM W TPOBOJA OOMOTKHM, €CIM [0 HX
YCTAHOBKM B 3JIEKTPOOOOpYJOBaHME Ma3bl M KOHIEBbIE OOMOTKHM KaTyIIEeK W MPOBOAOB OBUIH
MIPOTINTAHBI, 3aIIOJTHEHB! HATIOIHUTEIEM WIHM M30JIMPOBAHBI APYTUM ITyTEM U €CIIH TI0ciie COOpKU OHM
6oJIbIIIE HEAOCTYIIHBI TS U30JISLIUH.

Ecnu ucnoip3yloT MpONMUTHIBAIOIINE BEIIECTBA, CONEPIKAIINE PACTBOPUTEND, MPOIUTKY H CYIIKY
CJIeIyeT MPOU3BOJUTH HE MEHEE ABYX pas3.

4.7.2 MuHUMAaTBHBI HOMIHAJIBHBIA JHaMETp MPOBOa UIT 0OMOTOK JTOJDKEH COCTAaBIATH 0,2 MM.

HpI/IMe‘{aHI/Ie - OOMOTKHU U IIpoBOJa MUHUMAJIbHBIM HOMHWHAJIbHBIM AHaMETPOM MEHEC 0,25 MM MOTYT OBITH
3amumeHs! ApyruM criocodom o FOCT P 51330.0.

4.7.3 YyBCTBHUTEIBHBIE 3JIEMEHTBI TEPMOMETPOB COIIPOTUBIICHHS HE PACCMATPUBAIOT KaK OOMOTKH.
[lpn wucnonb3oBaHMM TepMoOIpeoOpa3oBaTeieil CONPOTUBIICHHS B OOMOTKax BpallaloLIMXCs
JIEKTPUYECKUX MAIIMH UX CIIAYET YCTAaHABIMBATh B M1a3aX W NMPOIMTHIBATH WM YIUIOTHSTH BMECTE C
0OMOTKOH.

4.8 IlpenenbHas TeMmmeparypa

4.8.1 TemmepaTypa HH OIHOH M3 dYacTell TOBEPXHOCTH JJIEKTPOOOOpPYNOBaHUSA HE IOJDKHA
TIPEBBIIATH TEMIIEPATypy TEPMOCTOHKOCTH MCIOIB3YIOIUXCsl MaTepruanios. bomee Toro, Temneparypa
HU OJTHOHM M3 IOBEPXHOCTEH 3IIEKTPOOOOPYIOBAHSI, B TOM YHCIIC TIOBEPXHOCTEH BHYTPEHHNX YacTel, B
KOTOpbIE MOJXET MPOHHMKATh MOTEHIMATBHO B3PHIBOOMACHAsl Cpena, HE J[O/DKHA IIPEBBIMATH
MaKCHMAaJIFHYIO TeMIepaTypy noBepxHocTH, ykazanHyo B 'OCT P 51330.0, 3a uckimroueHreM JIaMIl B
YCTpOWCTBaX OCBEMICHNUS, TPEOOBAHUS K KOTOPHIM M3JI0KEHHI B 5.3.4.

HpI/IMe‘{aHI/Ie - Z[OJ'DKHI)I BBIIOJIHATECS 004 yCJI0BUA, Ka)XA0€ HN3 KOTOPBLIX MNPEACTABIACT coboii
Ol"paHI/I‘-II/ITeJ'[I:HLIﬁ (baKTOp JUIs1 KOHKPETHOT'O 3J'IeKTpOO60pyZ[OBaHI/I$I HJIK €ro 4acCTHu.

4.8.2 JlomycTtuMmast TeMIiepatypa IpoBOAOB U IPYTUX METAJUINYECKUX YaCTEH OrpaHUIMBACTCS:

a) HEJIOMYyCTHMBIM CHIDKEHHEM NX MEXaHHYECKOH NMPOYHOCTH;

0) HEJOIYCTUMBIM MEXaHMYECKUM HAIPSDKEHUEM 32 CUET TETUIOBOTO PACIIUPEHHUST;

B) HEJIOMyCTUMBIM MOBPEKACHUEM MPHUIIETAONINX JIEKTPHUECKUX H30JIUPYIOMINX YacTei.

ITpu ompeneneHnu TemrepaTypbl HIPOBOJIOB CIENyeT YYUTHIBATH MX caMoHarpeB u 3ddekrt ot
HarpeBa, HaXOJAIIUXCS PSIIOM YCTPOMCTB.



4.8.3 TlpenmenbHas Temrmeparypa H30JMPOBAHHBIX OOMOTOK HE JOJDKHA IPEBBINIATH 3HAYCHHUH,
YKa3aHHbIX B Ta6n1/1ue 3, 1 YYUTBIBAOIUX TepMOCTOﬁKOCTb QJICKTPOMIOJIAIIMOHHBIX MAaTEpHUAIOB IPpHU
YCIIOBHH, YTO JIICKTPOOOOPYIOBaHUE YIOBICTBOPSCT TpeOoBaumsiM 4.7.1.

Tabmuna 3 - [IpenenbHast TeMieparypa U30JMPOBaHHBIX 0OMOTOK

HanmeHoBanue napamerpa | Meron usmepenus | TemmepaTypHbIil KJIacc H30JUPYIOIIETO MaTepraa
TEMITepaTypbl (CM. cornmacHo I'OCT 8865 (cMm. mpumeuanue 2)
npumedanue 1) A E B F H
IIpenenpHas Temmneparypa B
HOMHUHAJIBHBIX YCIOBHSIX, °C:
a) obOmoTka, u3onmpoBaHHast| TepMomeTpom 95 110 120 130 155
OJTHUM CJIOEM CONPOTHUBIICHHS
WJIM TEPMOMETPOM
0) napyrue wusonmpoBaHHbie| TepMomMeTpoM 90 105 110 130 155
00MOTKH COIPOTHUBIICHHS
TepmomeTpom 80 95 100 115 135
2 IlpenenbHas TemmnepartypalTepmomeTpom 160 175 185 210 235
B KOHIE Iepuona fp (CM./CONPOTHBICHHUSI
npumMedanue 3), °C

[Ipumeuanus

1 TepMoMeTp HCHONB3YIOT TOIBKO B ClIydae, KOTJa H3MEPEHHEe TEMIIEPATYPhI 110 H3MEHEHUIO CONPOTUBIICHUS
HEBO3MOXXHO. B maHHOM ciydae TepMHH “TepMoMeTp” mMmeeT To ke 3HadeHme, uro u B ['OCT 28173 (r.e.
TEpPMOMETP € TePMOOAIIIOHOM HJIM TIOBEPXHOCTHAS TEPMOIIApa, WIIH TEPMOIIPEe0Opa30BaTeb COMPOTHBICHHS).

2 B kadecTBe NpeeNnbHOM TeMITEpaTyphl UL H30JIMPYIOIIETO MaTepHana kiacca H npuHUMaloT teMneparypy,
COOTBETCTBYIOIIYIO CAMOMY BBICOKOMY TeMIIEpaTypHOMY Kilaccy u3oaupyromiero Marepuana mo 'OCT 8865.

3 DOTH 3Ha4YeHHs 3aBHCAT OT TEMIIEPAaTypbl OKPY)KAIOIIEH Cpelbl, IOBBIMICHUS TEMIEepPaTypbl OOMOTKH B
HOMMHAJIBHOM pEeXKHMMeE PabOThl M YBEJIMUCHUSI TEMIIEPATyphI 32 HEPHO]] BPEMEHH /z.

4.8.4 OOMOTKH CIIAyeT 3alIUTUTE C TIOMOIIBI0 COOTBETCTBYIOIINX YCTPOMCTB, MPEAOTBPAIIAIOIIIX
MIPEBBIIICHIE PEAeTFHON TeMIIepaTypsl 3KcIuTyaTanuu (cM. 4.8.1-4.8.3).

[TomoOHBIE ycTpoiicTBa He TpeOyrOTCsA, KOTAAa TeMIeparypa OOMOTOK HE MPEBBIMIACT MPEASIEHYIO
TEMIIepaTypy B HOMHUHAJbHOM pexume pabotel (4.8.3), naxke ecnm OOMOTKHM IOJIBEPraloTCs
HENpEephIBHO Neperpyske (HanpuMmep, B peXKUME KOPOTKOTO 3aMbIKAHUS AJIEKTPOBHUIATENS ).

IIpumeuanus

1 3amuTHOE YCTPOHCTBO MOXKET pa3MeIIaThCsl BHYTPH U/HIIN CHApY KU MJICKTPOOOOPYZOBAHHS.

2 VYcimoBuem HOpMaJ’ILHOﬁ OKCIUTyaTalluud ABJIACTCA OTCYTCTBHUEC OJICKTPUYECCKUX HeI/ICHpaBHOCTeﬁ B
H30JIMPOBAHHBIX 00MOTKaX.

4.9 BHyTpeHHSS IPOBOAKA

C nenpl0 WCKIIOYEHUS] KOHTAaKTa C TOKOBEIYIIEH 4YacThiO MPOBOAKY CIEIYeT 3alUuTUTh
MEXaHUYECKUMU CPEACTBAMH, 3aKPEHHUTh HIIM PACIONOXKHTh TaK, YTOObI HM30€KaThb IMOBPEKACHHSA
W30JIAIUH.

4.10 CreneHb 3alIUTHI, 0OecIIeunBacMas 000IOUKOH

4.10.1 Crenenu 3amutsl, odecreunBaemblie 00oa0ukamu mo I'OCT 14254 u TOCT 17494, nomkHbI
OBITD 33/1aHBI JUIS:

a) DIJIEKTPOOOOPYNOBAHUS, COAEPIKALIETO HAXOMASAIIMecs IO HalpsHKEHHEM HeW30JMpOBaHHbIE
TOKOBEIyIIEe KOMIIOHEHTHI, Ha YpoBHE He Hibke IP54, ecnu Het npyrux ykasanuii B 4.10.2, 4.10.3 unu
paznene 5;

0) ’1eKTPOOOOPYIOBAHMS, COEPKALIETO HAXOAIINECS IO/ HANPSKEHUEM TOJIBKO M30JIMPOBAaHHbIE
comtacHo 4.6 MpoBOJAIIME KOMIIOHEHTHI, Ha YpoBHE He Huke 1P44, ecnu HeT apyrux ykaszaHH# B.
4.10.2, 4.10.3 wm pazgene 5.

4.10.2 Ecnm B 3MeKTpOOOOPYAOBAaHHHM HMEIOTCS JAPCHAXHBIC WIM BEHTWIALIWOHHBIE OTBEPCTHS,
MPEJOTBpAIIAlOIINe CKOIUIGHHE KOHJCHCaTa, TO NPEABSIBIIEMbIe TPEOOBAaHUS 3aBUCIT OT TPYIIIHI
B3PBIBO3AIIUIIEHHOTO AJIEKTPOOOOPYIOBAHMS:

a) Ui 3IEeKTPOoOoOOPYJOBaHUS IPYNIEl | cTeneHb 3amuThl, odecriednBaeMas 00OIOYKOH, JOJDKHA
COOTBETCTBOBaTh TpeboBanusim 4.10.1;

0) mns snektpoobopynoBaHusi Tpymmbel 1l TpUCYTCTBHE APEHAXKHBIX WM BEHTHIISLMOHHBIX
OTBEPCTUH HE JOJDKHO CHHXKATh CTENEHb 3allUThl, oOccreyrMBacMyro0 000JI0ukoi, Hibke P44 mus
ciryyast 4.10.1a wim Hyke 1P24 s caydas 4.10.16.

Ecinu sxe npucyTCTBHE TaKUX OTBEPCTUI CHMXKAET CTENEHb 3alUTHI HIXe, 4eM yka3aHo B 4.10.1, To




nsrorosutens cormacHo I'OCT P 51330.0 nmomxeH B HOPMAaTHBHO-TEXHHYECKOM TOKYMEHTALUU
yKa3aTh paclooKEHUE U pa3Mephl APEHAXKHBIX U BEHTUJISIIMOHHBIX OTBEPCTHUH.

Cormacko T'OCT P 51330.0 wMmapkupoBKa 5BIEKTPOOOOPYNOBAaHHS C JPCHAXHBIMH H
BEHTIISAIIMOHHBIMU OTBEPCTHSAMH, CHIKAIONIMMHU CTEIICHb 3alllMTHI, JOJDKHA COJCPXKATh 3HAK X U
0003HauUCHHE CTETICHH 3aIUTHI, 00eCTIeYUBACMOT 000JIOUKOM ATOTO ICKTPOOOOPYTOBAHHS.

4.10.3 Ecnam BHyTpu 00OJIOUKH HaXOMISTCS LEMH CHCTEMBI ¢ B3pbIBo3amuToil Buma i mo [OCT P
51330.10 pmm 9acTH 1eTeit CUCTEM, TO:

a) Ha KpBIIIKE OOOJOYKH, OOCCIIEYMBAIONICH JOCTYN K HaXOMSIIUMCS TIOf HampsbKeHUEM
HEUCKPOOE30IacHBIM IETISIM, TOJDKHA OBITh TAOIMYKA C HAJIIHCHIO:

“HE OTKPBIBATH, KOI'’TA HEMUCKPOBE3OITACHBIE LIEITN ITOJ] HATIPSIDKEHUEM!™,

0) Wim BCe YacTH, HAXOMAIINECS O] HANPsDKEHUEM B He UMEIOIINE 3alllUThl BUIA i, TOJDKHEI OBITH
CHa0KEHbI OTICIbHOM BHYTPEHHEH 000J104YKOM, 00eCceunBaroiel cTeneHs 3amuThl He Hke [P30 mpu
OTKPBITOH 00O0JI0YKE DJICKTPOOOOPYIOBAHKS, M TAaOJIMYKOW HA KPBIINIKE BHYTPEHHEH OO0OJIOYKH C
HAJIIHUCHIO:

“HE OTKPBIBATD IO HATIPSIDKEHUEM!”,

B) WIM Ha KpBIIKE OOOJOYKU 3JICKTPOOOOPYMOBAHUS JOJDKHA OBITh YKPEIUICHA Ta0JIMYKa,

cootBercTByromas Tpeboarusm [OCT P 51330.0, a Takke TabIUYKa C HAIIIHCHIO:
“HEMCKPOBE3OITACHBIE IIEITN 3AIIMIITEHBI BHYTPEHHEN OBOJIOYKOM IP30”.

[Ipumeuanue - BuyTpennss o6onouka odecrieunBaeT MUHUMAIBHO AOIMYCTUMYIO CTEIICHb 3aIUTHI OT JOCTYyIa
K HaxXOoOAIIUMCA I10M1 HaHpﬂ)I(eHI/ICM HeI/ICKpO6630HaCHI>IM OersaM, Koraga OGOJ’IO‘IKa OTKpLIBaeTCﬂ Ha KOpOTKOC
BpeMs IJIs TPOBEPKHU HIIH HACTPOMKH HAaXOSAIIUXCS MO HAIPSHKCHUEM UCKPOOE30IIaCHBIX HEMeH.

4.11 KpenexHsle netanu

Jns  siexkTpooOOpynoBaHUS TpyHmel 1, comepikamiero HaXOIAMIMECs IO  HaNpsHKCHHUEM
HEH30JMPOBAHHBIC KOMITOHEHTHI, JOJDKHBI TPHMEHATHCS CICHUANBHBIC KpPEMEe)KHBIE YCTPOWCTBA
cormacHo 'OCT P 51330.0.

5 JlononHUTeNbHBIE TPEOOBAHMA K CIIENMAJLHOMY 3J1eKTPO00OPY10BAHHIO
5.1 O6mue monoxeHus

JlanHble TpeOOBaHMs, TOMOHSONIME TpeOOBaHus pa3jielna 4, pacpoCTPaHSIOTCs, €CII HET APYTHX
YKa3aHWi, Ha CIEIHaIbHOE AIEKTpooOopyaoBaHue (cM. 5.2-5.9), a Takke 3JIEKTPOOOOPYIOBaHUE TIO
5.10.

5.2 Bpamaromuecs 371eKTpUYECKUE MAITHHbI

5.2.1 CrermneHb 3alUTHI, 0OecieunBaeMast 000JIOIKOM

Kaxk nckimrouenne, TpeboBaHuUS 110 3aIINUTE OT IPOHUKHOBEHHUS TBEP/IBIX MHOPOIHBIX YaCTHIl U BOJIBI
(cMm. 4.10) moryT OBITH OOECTIEUEHBI CIICAYIONMMH CTEICHIMH 3alUThl BPAIIAIOIINXCS 3JICKTPUIECKUX
MamuH (KpOME COCTMHWTEIBHBIX KOPOOOK ¥  HEHW3OJMPOBAHHBIX TOKOBEAYIIMX dYacTei),
SKCIUTYyaTHPYIOIIUXCSI B CIEIHAIBHBIX YCIOBHSAX M PErYJSIPHO OOCTY)KHBacMBIX OOYyJIECHHBIM
TIEPCOHAJIOM:

a) IP23 - ans Bparmaronixcs SIeKTPHUECKUX MaIIuH TPyHIsI 1;

6) IP20 - st BpaImarommxcst MEKTPHYSCKUX MalIiH rpymsl 1.

HeO6XO[lI/IMO NpeaAOTBPATUTL BECPTUKAJIBHOC IMONMAAaHUEC TBCPJAbIX MHOPOAHBLIX MPEAMETOB 4YE€PE3
BCHTUJIALIMOHHBIC OTBCPCTUA B 060.]'10‘[[(6 Bpama}omeﬂCﬂ BHCKT'pH‘leCKOﬁ MalluHBbI.

MapKI/IpOBKa Bpallaronuxcsa JJIEKTPUUCCKUX MalllruH, MIPpCAHAa3HAYCHHBIX [JIsA JKCIUTyaTalluu
TOJBKO B CHELMAIBHBIX YCIOBUSX, JOJDKHA COEPXKaTh 3HaK X W 0003HAYCHUE CTENECHHU 3alUThI (CM.
27.2TOCT P 51330.0).

5.2.2 BHyTpeHHUE BEHTUIALMOHHBIE CUCTEMBI

BHyTpeHHHE BeHTHIISIIIMOHHBIE CHCTEMBI TOJDKHBI OTBEYaTh TPEOOBAHMAM K 3a30paM M MaTepraliaM
JUIS HApy>KHBIX BEHTHIIATOPOB, M3110keHHbIM B 17.3 1 17.4 TOCT P 51330.0.

5.2.3 MuHUMaJIbHBIA paguanbHbIA BO3YIIHBIN 3a30p

MuHuMaNbHbIA pafuanbHbId BO3AYLIHBIA 3a30p MEXAY CTATOPOM M POTOPOM B AKTUBHOW 30HE
CEp/ICYHUKA JODKEH OBITh HE MEHBIIIC 3HAUEHHMS, OTIPENIENIIEMOTro 1o opMyIie
= 0,15+D7T§O 0,25+(i’07% b, )
rae Lgyin - MUHAMAJIBHBINA paiualIbHBIN 3a30p, MM;

D - nuametp poTopa, MM (MHHUMaJIbHOE 3HaYECHUE 75 MM, MakCUMalIbHOE - 750 MM);
n - MakCUMaJlbHas HOMHUHAJbHAs dYacToTa BpamieHus, o0/MuH (MuHMManbHOoe 3Hadenue 1000

L



00/MuH);

b - 6e3pazmepHbiii ko3 dunmeHT, paBHbId 1,0 11 MalMH ¢ TOANIMITHUKAMK KadyeHus u 1,5 - s
MalIMH C MOJUIMITHUKAMH CKOJIbXKEHUS;

r - 6e3pa3mMepHbI KOAQPUIIMEHT, UMEIOIINI MUHUMAalIbHOE 3HaUeHKE, paBHoeE 1.

Omnpenensercs mo Gopmyie

L

F=—— 2
1,75D @

rae L - IuHa cepieuHrKa, MM
IIpumeuanue - B dopmynax (1) u (2) MUHEMANBHBIH BO3IYIIHBII 3a30p HE UMEET NPSIMOI 3aBUCHMOCTH OT
YacTOThl CETU WM KOJMYECTBA IIONIOCOB, YTO II0Ka3aHO IIa IpPUMEpPEe IBYX- MM YETHIPEXIIOIKOCHOIO

3JIEKTPOJIBUTATENIS C MOIIIUITHAKAME KaueHHs, TUTAEMOT0 HANPSHKCHUEM TIEPEMEHHOT0 Toka yactotoi 50/60 I,
HUMEIoUIero poTop auameTpom 60 MM U JuIMHY cepaeuHuka 80 Mm.

[Moacrasisist B popmyny (2) 3nadenus: L = 80 mm; D = 60 mm; n = 3600 06/MuH (MakcumaibHOE
3Ha4yenne); b = 1,0, moryaum

80
y=—= y
1,75-60
IIpunumaem r = 1. 3aTeM paccUUTHIBAEM MUHUMAIIBHBIN paAuaibHbIN BO3AYIIHBIA 3a30D
75-50 0,75-3600

Lypin = 0,15+——— 0,25+ -1,0-1,0=0,25 mm.
780

1000

5.2.4 MamuHBI ¢ KOPOTKO3aMKHYTBIM POTOPOM

5.2.4.1 B pononaenme k 5.2.1-5.2.3 TpeOGoBaHUS NAHHOTO MOIIMYHKTa PACIPOCTPAHSIOTCS Ha
MalIdHbl C KOPOTKO3aMKHYTBIM POTOPOM, BKIIOYAsi CHHXPOHHBIC MAIIMHBI C KOPOTKO3aMKHYTOH
MYCKOBO# Wi ¢ ieMIipepHOl OOMOTKaMH.

5.2.4.2 CrepXHH KOPOTKO3aMKHYTBIX POTOPOB CIEAyeT NpPUIAWBaTh YTOJBHOW Iyrod Win
NPUBAPUBATH K KOJBIAM, 3aMBIKAIOIIUM HX HAKOPOTKO, €CJIM TOJIBKO 3TH KOMIOHEHTHI HE BHIIIOIHEHBI
B BUJIE €AMHOTO OJI0KA.

Jlnist ipenoTBpallieHus UCKPEHHsT MEXKAY CTEPXKHSIMH M CEpACYHHUKOM POTOpa MX CJELYeT IJIOTHO
BCTAaBJIATH B I1a3bI.

[Ipumeuanus

1 ITmoTHOTO npujieranus CTep)KHefI B I1a3dax MOXHO JOCTHUYb, HAIIPUMEDP, JIMTHEM aJIFOMUHUA 110 AaBJIICHUEM
WJIA yCTAHOBKOMU B Ia3ax JONOJHUTEIbHBIX IPOKIAA0K, PACKIIMHUBAHUEM HWJIUM MOCA/IKOU HA HITIOHKY.

2 CTep)KHI/I 1 KOJIbIIa KOPOTKO3aMKHYTBIX POTOPOB HE paCCMaTPUBAIOT KaK OTKPBITHIC IIPOBOAAIINE YaCTH (CM.
44,45,410u52.1).

5.2.4.3 KoHCTpYKUHIO pOTOpa ClemyeT ONCHUTh Ha BO3MOXKHOCTh BO3HHKHOBEHHS HCKPEHHS B
BO3IYIIHOM 3a3ope. HeoOxommmocTh mpoBeaeHHs (YHKIMOHAIBHBIX HCIBITAaHUH ONPENEeNsIoT II0
Tabnuue 4.

Tabnuna 4 - OueHka KOPOTKO3aMKHYTBIX POTOPOB Ha PUCK 00pa30BaHKs MCKPEHHUS! B BO3YLIHOM
3a3ope

XapakTepucTuka 3HaveHNe, BUJ] WM COOTBETCTBHE Koaddpunumenr dpaxropa prcka
Konctpyxuus CoOpaHHBII IMHAP POTOpa 2
KOPOTKO3aMKHYTOTO pOTOpa
ununap poTopa U3 JIUTOrO ATIFOMUHUS 0
KonuuectBo nomtocos 2
Ot 4 o 8 1
Cs. 8 0
BrixomHas HOMHUHAJIBHAS Cs. 500 2
MONIHOCTE, KBT Ha mosroc
Ot 200 mo 500 1
<200 0
PanuanpHble KaHATBI IS Ha. L <200 mm (cM. mpumeuanue 1) 2
OXJTaXKICHUS
HIa. L > 200 mM (cM. npumevanue 1) 1
Her 0
Ilepexoc poTopa uiau cratopa Ha 2




Her 0

Jlo6oBast yacTh OOMOTKH poTOpa CooTBeTcTBYeT TpeOOBaHHUAM 0
IpUMEeYaHus 2

He cootBercTByeT TpeboBaHMIM 2
IpUMeYaHus 2

TemmnepatypHblil Knacc T1 wuT2 2

T3 1

T4 wnu TS5, unu T6 0

IIpumeuanus

1 L - nmuHa KpalfHeTo MaKeTa KaHAJIOB CepICYHHKA.

2 KoHcTpykuusi 1000BOii YacTH OOMOTKM pOTOpa AOJDKHA HCKIIOYAaTh HEYCTOWYHMBBIA KOHTAKT W OTBEYATh
TpeOOBaHMAM TEMIICpaTypHOH KIAacCU(QHKAIMU. DTHM TPeOOBaHUAM COOTBETCTBYET KOI(QQHUIMEHT (aKkTopa pHUCKa,
pasHsIi 0. B mpotuBHOM ciydae koddduuuenT ¢akTopa pucka NpHHUMAET 3HaYeHHe, paBHOe 2.

Ecnu o0miast cymma ko3 UIIMEHTOB NPEBBIILACT 5, TO IEKTPOIBUraTeNb WIN NPEACTABUTEIbHBIN
o0paszelr TUIIOBOTO Psijia HEOOXOAMMO MMOIBEPTHYTh HCIIBITAHHIO COTIacHo 6.2.3.

5.2.4.4 TemnepaTypa Ha MOBEPXHOCTH POTOpa HE JOJKHA MPEBBINIATH MPEJEIBHO JOMYyCTHMOE
3HAYCHHE JIAKE IMPH MYCKE JICKTPOABHUrareist. TemrepaTypa Ha MOBEPXHOCTH POTOpA JOJIKHA OBITh
menee 300 °C unu cooTBETCTBOBATH 3HAUEHUSM, OTOBOPEHHBIM B 4.8.

[Mpumeuanue - KOMIOHEHTHI KOPOTKO3aMKHYTOW MAIUHBI CIICAYET BBIIOIHATH U3 HEMAarHUTHOTO
WIM U30JIMPOBAHHOTO MaTepHana. B MpOTHBHOM ciydae UX TeMIiepaTrypa Ha MOBEPXHOCTH B PEKHME
KOPOTKOTO 3aMbBIKAHUS 3JIEKTPOIBUTATENSI MOXKET MPEBBICUTH TEMIIEpPATypy CTEpKHEH poTopa.

K TakuM KOMIIOHEHTaM OTHOCST YAEPKHBAIOIINME KOJbIA, YPAaBHOBELIMBAIOIINE MIHCKH,
LEHTPUPYIOIINE KOJIbIIA, BEHTWIATOPHI MM KOXYyX 3a00pa BO3myxa.

5.2.4.5 Tlpu mpuMeHEHNH >JCKTPOJIBUTATENS C 3alIUTHBIM YCTPOWCTBOM OT TOKOB MeEpEerpy3KH,
HCIIOJIB3YEMBIM U1 3alIUTBI OT MPCBLIIICHUA Hpe}leHBHOﬁ TEMIIEPATYPHI, HCO6XO}II/IMO OINpCACIIUTD
BpeMs fg, OTHOIICHUE 1/ 1 yKa3aTh UX 3HAYCHUS B MAPKUPOBKE JICKTPOIBUTATEIIS.

JIATeNbHOCTh BPEMCHH fz JOJDKHA OBITH TAKOH, YTOOBI IO €ro MCTCUYCHHUS 3JICKTPOJIBUIATENb C
3aTOPMOKEHHBIM POTOPOM OTKJIIOUAJICS 3ALUTHBIM YCTPOMCTBOM OT TOKOB Meperpysku. B nenom sto
BO3MOXXHO, €CJIM IPEBBIIIACTCS MHHUMAJIbHOE 3HAueHHE [, TpaMK 3aBHCUMOCTH KOTOPOTO OT
otHomeHus /,/Iy TpeACTaBICH Ha PUCYHKE 3.
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Pucynok 3 - 'paduik 3aBUCHMOCTH MHHUMAJILHOTO BPEMEHH fz OT OTHOIICHUS 14/ 1y

3HauyeHUs1 BPEMEHU {;y MEHEE BEIMYMH, T0OKa3aHHBIX HA PUCYHKE 3, JOMYCKAIOTCSA TOJIBKO B CIIydae,
€ClIH B DJIEKTPOABHUTraTele NPUMEHEHO COOTBETCTBYIOLIEE 3alIUTHOE YCTPOMCTBO OT INEPErpys3KH,
3¢ PEKTUBHOCTE KOTOPOTO HOATBEPXKICHA HCHBITAHUAMHU. DTO yCTPOWCTBO MOJDKHO OBITH YKa3aHO B




MapKHUpoBKe ueKkTpoasuraress. Hu B koem cioydae:

- NPU HCIOJIb30BAHUM 3AIUTHOIO YCTPOICTBA OT TOKOB MEPErpy3Kd BpeMs fr HE JOJDKHO OBITh
MEHBIIIE 5 ¢;

- otHoureHue 1,/Iy He ToKHO TpeBbimath 10.

5.2.4.6 Ilpn npuMeHeHNN B OOMOTKAX 3JIEKTPOABHIATENS JaTYUKOB TEMIIEPATypPhl, COSANHEHHBIX C
3aMTHBIMA  yCTPOMCTBAMH UM TPENOTBPAIAIOIINX IPEBBIIICHHE TEMIIEPaTypbl, HEOOXOIMMO
OTIPEZICTINTh OTHOLIeHUE [,/[y ¥ yKa3aTb €ro 3HauCHHE B MAapKHPOBKE 3JIEKTpoABUTATENs. Bpems ¢
ompenensTe He TpeOyercs. JlaTuukm TeMmepaTypsl OOMOTKHM, COECOMHEHHBIE C 3alIUTHBIMA
yCTpOMCTBAMH,  CUMTAIOT  YJOBICTBOPSIIONIMMH  TPEOOBaHMSM  TEMIEPATypHOM  3aIUTHI
3JIEKTPOJBUTATENS, €CNIM BBIONHIIOTCA TpeOoBanusa 4.8.4 maxe B peXWMe KOPOTKOTO 3aMBIKaHUS
anektponsurarens. COOTBETCTBYIOLIME 3alUTHBIE YCTPOMCTBAa cleAyeT HICHTH(QHLUPOBATH HPH
MapKHPOBKe 3JIEKTPOBUTaTeNs B TaOIMUKe, yCTaHABIMBACMOM Ha ero Kopiyce. 3HaueHHe OTHOIICHUS
1,/Iy Hu B KOEM CIlydae He JOJDKHO HpeBbimath 10.

5.2.4.7 DnexkTpoaBUTaTEH, TUTAEMbIE HANPSDKEHUEM OT IpeoOpa3oBaTellsl IEPEMEHHON YacTOTEI,
ciefyer MO0 OLEHMBaTh corjacHo 5.2.4.9, nubo WCHBITHIBATE BMeECTe C IpeoOpa3oBaTeisiMy,
ykazanHbIMU corsacHO TOCT P 51330.0 B HOpMAaTUBHO-TEXHUUECKON TOKYMEHTALUU, U B KOMILIEKTE
C TIPELYCMOTPEHHBIMH 3aIIUTHBIMU YCTPOHCTBaMH.

5.2.4.8 B onexTpomBurarensx Ha HampsbkeHHe MeHee | kB, mmTaeMbeIx oT mpeoOpaszoBaTedns,
KOHCTPYKIHUS TIOCIETHEr0 JOJDKHA MpPEeaycMaTpHBaTh OTPAHMUYCHNE MAKCHMAIBHOTO HATPSDKEHMS
oTHOcHTENbHO 3eMin 10 1 kKB u ckopoctn mossimenus Hanpsokeans dU/dt 500 B/mxkc.

B snexTpoasurarensix Ha HanpspkeHre 1 KB U BhIlle, IMEIOIUX HAMOTKY IO OIIpeeIeHHOH popme
U MUTAEMbIX OT IPpeoOpa3zoBaTessi, KOHCTPYKIHS MOCIEIHEr0 JOJKHA MPeayCMaTpUBaTh OTPaHUICHHE
MaKCHMAJIFHOTO HANpPSKEHHUS OTHOCHTEIBHO 3E€MJIM 10 JABYKPATHOTO HOMHHAJIBHOTO JIMHEHHOTO
HAIPSDKEHUS] ¥ CKOPOCTH MOBbINIeHus Hanpsbkenus: dU/dt 500 B/mxkc.

OrpanuyeHre HampsOKCHWS W CKOPOCTH  TIOBBIIICHHS  HANPSDKECHUS  MOXHO — JIOCTHYb
MPUCOEIMHEHUEM K BBIXOJly IIpeoOpa3oBareis HHAYKTOpa U puiIbTpa HU3KUX YaCTOT C IIYHTHPYIOIIUM
KOH/IEHCAaTOPOM, MOJKITI0UAEMbIX MOCIEJ0BATENIBHO.

[IpeobpazoBatens WK nMpeodpa3oBarelib B COYETAHUU C QHILTPOM, OTBEYAIOLINE TPEOOBAHUSM 110
OTPAaHMYEHUIO MAaKCHUMAIbHOIO HANpsDKEHUST M CKOPOCTH MOBBILEHMS HANpPSKEHHUSA, MOTYT
UCTIONIB30BAThCS C JTFOOBIM 3JIEKTPOJIBUraTENIEM C 3aIUTOM BUIa e 6e3 OrpaHHIeHHH.

[IpenenbHble 3Ha4YEHUS MapaMeTPOB JUIS AJIEKTPOABHIATENS C MHUTAHHEM OT IpeoOpa3oBaTens,
BKJIFOYasi MAaKCHMAaJbHYI0 YaCTOTY BpAUICHUsI M MEXaHWYECKHE XapaKTCPHCTHKH TIPH Pa3IUIHBIX
Harpy3kax, HeoOXOJUMO yKa3bIBaTh HA MapKHPOBOYHOW TabmMuKe 3nekTpoasurarens. Kpome toro, B
MapKHUpPOBKE CIEIyeT yKa3aTh NPUTOJHOCTb NPHUMEHEHHs 3JIEKTPOABUTATENs C 3aIUTON BHIA e,
pacCUMTaHHOTO HAa 3aJaHHOE HANpPsHKEHHWE ¢ HOMHHAIBHYIO  BBIXOJHYIO  MOIIHOCTh, C
npeoOpa3oBaTesieM Wi Ipeodpa3oBaTesieM B COUETAaHUU C (QUIBTPOM.

HpI/IMe‘IaHI/Ie - HaHpﬂ)I(eHI/Iﬂ, TMPEBBINIAIOIINE MAKCUMAJIBHBIC, B DOJICKTPOABUTATCIE BO3HUKAIOT WU3-3a
HCCOIJIAaCOBAHHOCTH “BOJIHOBOTO COHpOTI/IBHeHI/Iﬂ” QJICKTPOABUIaTEIIsA nu IUTAOOICTO Kabes. OTta
HECOIIaCOBAHHOCTL INPUBEACT K YBCIWYCHUIO KO3(1)(1)PIHI/IGHT3 OTpaXXCHUS Ha BbIBOAAX DJICKTPOABUTATEIIA. HpI/I
OTOM HMITYJIbCbl HAIIPSHYKECHUSA BBICOKOM YaCTOTbI, T'€HEPUPYEMBIC npe06pa303aTeneM C HII/IpOTHO-I/IMHyJ'H)CHOﬁ
MO[[yJ'IfIHPICfI, MOXKET HNPAKTHYCCKH YIABOUTH cnyqaf/iHy}o COCTaB/IAIOLIYIO HAIPSXKEHUA, YTO OTpHUUATEIIBHO
BO3/ICHCTBYET Ha 3JIEKTPOABUIaTeNb M MuTaroumi kadenb. [Ipu TakoM ypoBHE HampspKEHHS MOXKET BO3HHKHYTH
KOPOHHBII pa3psl, a 3TO MOXET NPHUBECTH K BOCIUIAMEHEHMIO. UTOOBI MpemoTBpaTUTh KOPOHHBINA paspsan U
n30eKaTh BOSHCﬁCTBHﬂ TIOBBILICHUA HAIIPAXKECHUA, H€06XO,Z[I/IMO NOANCPKUBATh TEXHUYCCKU 000CHOBaHHBIE
HaNpsOKCHUE OTHOCHUTEIIBHO 3€MJIM U CKOPOCTH NOBBIIICHUA HAIPSKCHUA B NPEaciiax, YCTaHOBJICHHBIX IJIA
00BIYHOTO DJICKTPOABUTATEIIA C 3aHIHTOﬁ BUa e. DTOTr0 MOXKHO JOCTHUYb 3a CHET KOHCTPYKIUKU Hpe06pa3013aTeJ151
MW UCIIO0JIb30BaHUA (1)I/IJ'II>Tpa HHU3KHX 9aCTOT Ha €TI0 BBIXOJC.

5.2.49 B npunoxxenuu B mpuBeaeHbl pEKOMEHJAIMK MO TEIUIOBOM 3alUTe KOPOTKO3aMKHYTBIX
9JIEKTPOJBUTATEIE BO BpeMsl SKCILTyaTalldd C IOMOIIBI0 YCTPOWCTB 3allUThl OT MeEpPerpy3KH.
TeruioBble 3allIUTHBIE YCTPOMCTBA, 32 UCKIIOYEHUEM UX CEHCOPOB, JIOJDKHBI PACIONIaraThbCs CHAPYKU
9JIEKTPOABUTATENEH.

[Mpumeuanue - [lpu sKcIuTyaTtanuu 3JI€KTPOABHTATENICH C MUTaHUEM OT MpeoOpa3zoBaTels cleAyeT WU3y4YHTh
npuiiokeHue B.

5.2.5 TpeboBaHust K OOMOTKaM

5.2.5.1 Ecan HamoTka MHOTO(a3HbIX 0OMOTOK, PacCUMTAaHHBIX Ha Hanpspkenue 200 B wium Beime,
NpoM3BezieHa OECIIOPsIIOYHO, TO MEXTy 0OMOTKaMH HE0OXO0/IMMa JIOTIOJTHUTEIbHAS H30JHS (TIOMUMO
naka). HamoTka ¢a3HbIx 0OMOTOK, pacCUMTaHHBIX Ha HanpspkeHue cB. 1000 B, nomkHa npon3BoauTHCs
M0 OTPEJETICHHONH METOJMKE, TIOCIIEe Yero MX CIEAYET M30JIMPOBATh MyTEM IIPOIUTKH O] BaKyyMOM
YUY C TIOMOIIBIO HATIOTHUTEIS C MIPE00JIaIaoIiM COAEP>KaHUEM CMOJIBL.

5.2.6 CoenuHUTENN 3a3eMIISIOMNX 3KUMOB JUIS BPAIAIOMINXCS MAIIMH C MHOTOCEKIIMOHHBIMU



0oOMOTKaMu

5.2.6.1 B coOTBeTCTBHM C IPUMEHEHHON KOHCTPYKIMEH W MOILIHOCTBIO 3JIEKTPOJBUTATEIS
U3rOTOBUTENb JO/KEH YKa3aTh IUIOLIA[b IONEPEYHOTO0 CEUYEHUS U KOHCTPYKIMIO COETUHHTENEH
3a3eMJIIOIINX 32)KMMOB, YCTAHOBJIEHHBIX B IOMNEPEYHBIX Ia3ax OOOJIOYKH, KOTOPBIE PACIIOIOXKEHBI
CUMMETPUYHO OTHOCUTEIBHO OCH Baja.

5.2.6.2 CoennHUTENHN 3a3eMIISIOMINX 32)KUMOB JIOJDKHBI OBITH 3AIIMINEHBI OT KOPPO3HH, M JOJDKHA
ObITH 0OecneyeHa MPOYHOCTh MX KperuieHns1 cormmacHo paszena 15 TOCT P 51330.0.

5.2.6.3 CoenuuuTeny 3a3eMIITIONINX 3aKMMOB JIOJDKHBI OBITH BBITIOJTHEHBI TAKUM 00pa3oM, YTOOHI B
MOMEHT ITyCKa 3JIEKTPOJIBUTaTENs OHU 00ECIEUNBAIN IPOBOANMOCTD TOJIBKO Yepe3 MPeLyCMOTPEHHBIE
TOYKH coeanHeHus. Oco0yl0 OCTOPOXKHOCTH CIEAYET NPOSIBIATH B OTHOLICHHH HEW3OJIMPOBAHHBIX
THOKUX IIPOBOJIOB, PACIIOI0KEHHBIX B HETIOCPEICTBEHHON OJIM30CTH OT COEANHIEMBIX JaCTEH.

5.2.6.4 CoenuHuTenH 3a3eMJSIOIIMX 32)KHMOB He TpeOyloTCs B Cilydae, KOTAA H3O0JISIHs
o0ecrieuynBaeT 3aIUTy OT MPOTEKAIONIETO HUPKYIUPYIOLIETro TOKa.

OpHako HEoOXO0AMMO O00ECHEeYUTh COOTBETCTBYIOIIEE 3a3€MJIEHHE HW30JMPOBAHHBIX OTKPBITBHIX
MPOBOJAMMX YacTed. M3onmanus MexIay TakuMH 4YacTsIMM JIOJDKHA BBIIEPXKUBAaTh JeiiCTBYIOIIEe
3HaYCHHE UCTIBITATEeNILHOTO HanpshkeHus, papHoe 100 B, B Teuenue 1 MuH.

5.2.7 YnnorHeHus Bana

5.2.7.1 YnnoTHeHus Bajla ClielyeT BBINOJHATH M3 Marepuana, 00ecrednBalomero GpuKIHOHHYIO
HCKPOOE30MacHOCTb.

5.2.8 BrIBoIBI 0OMOTKH CTaTOpa

5.2.8.1 Temmeparypa BBIBOZOB OOMOTOK CTaropa HE JOJDKHA TMPEBBINIATh MPEIACTHHYIO
TemmuepaTypy (cM. 4.6), IpH 3TOM ITyCKOBO# TOK /4 IOJAIOT B TEUECHHE BPEMEHH .

5.2.9 Ouenka u npeBapuTeIbHOE UCIIBITAaHUE AIIEKTPOABUraTeIel Ha HanpshkeHue cB. | kB

5.2.9.1 O6wue nonoscenus

5.2.9.1.1 Bce snexTponBuratrend HOMHHAJIBHBIM HampspbkeHHeM cB. | kB crmemyer onenuBats
coryacHo 5.2.9.2 u, ecnu TpeOyeTcs, HCIBITHIBATE COTNIAcHO 6.2.3.

5.2.9.1.2 Ecnu TpeOyeTcs UCIIBITaHUE JIEKTPOIBUTATENs BO B3PBIBOOIIACHON Ta30BOM CMECH, TO €TO
clegyeT NPOBOAUTH coraacHo 6.2.3.2.

5.2.9.1.3 HcnpITaHus U OLEHKY SJIEKTPOJBUTATENCH MM OMBITHBIX 00pa3IoB CIEIyeT MPOBOIUTH
Kak Ha HOBOM 000py/JOBaHHH.

5.2.9.1.4 MapkupoBKa BpalalOLIUXCs AJIEKTPUUECKUX MAIIUH HampsbkeHueM cB. 1 kB cormacHo
I'OCT P 51330.0 momxHa comepkaTh 3HaK X. B MapKHpOBKe TakKe HOJDKHBI OBITH yKa3aHBI
JIOITyCTHMasl YacTOTa BKJIFOYEHHS MAIIHBI 1 PEKOMEHyeMOe BpeMsI MEXIy OCHOBHBIMHA PEMOHTHBIMHU
pabotaMu U mexuuyeckum oocayscusanuem (pa3paboTKa U YUCTKA).

5.2.9.2 Cucmema uzonsiyuu ob6Momku cmamopa

5.2.9.2.1 HeoOxoauMoCTh MPOBEACHUS (PYHKIIMOHAIBHBIX HCIBITAHUNA OMPEACSCTCS COTIACHO
tabnune 5.

Tabnuna 5 - OreHka GpaxTopoB prcKa BO3MOXKHOCTH BOCIUIAMEHEHHsT 0OMOTKH CTaTopa

XapakTepucTuKa 3HaucHHE Koaddumuent dakropa pucka

HomwunansHOe HanpshkeHue, KB Or 6,6 10 11 4

Ot 3,3 10 6,6 2

Or1 1033 1

CpenHsss dYacTroTa 3amycka MpH Bonwmie oxHoTO B Wac 3
IKCILTyaTal[lK

Bonpie ogHOTO B CYyTKH 2

Bosbiie ogHoro B HEIENIO 1

MeHbliie OJHOTO B HEAECIIO 0

[IpomMexxyTOK  BpeMEHH  MEXIY Cs. 10 net 3

ocmotpami (cM. 'OCT P 51330.15)

Ot 5 o 10 yer 2

Ot 2 no 5 ner 1

Mensire 2 et 0

CreleHp 3allUuThI Huxe 1P44* 3
1P44u 1P54 2

IP55 1

Beiure IP55 0

* TosibKO B UHCTOM aTMOCcdepe U MPH PEryISIPHOM 00CITYKHBAHUH 00YUESHHBIM MepcoHaNIoM (cM. 5.2.1).




Ecmu cymmapubiii kosdduiment ¢akropa pucka OymeT Oojbine 6, TO 3JIEKTPOIABUraTeIb WM
NPe/ICTaBUTENbHBINA 00pa3el THIIOBOTO Psiia SJIEKTPOABUTATENCH ClIeyeT HCIBITHIBATH COTJIacHO 6.2.3.
5.3 YerpoiicTBa OCBEIICHHUS C TUTAaHUEM OT CeTH ™

* JlaHHbII OApA3es He COACPKUT TPeOOBaHUIl K YCTPOICTBAM OCBEIICHHUS C CUTHAIBHBIMU U aHAJOTHYHBIMU
HeOoabIMMU JJamnamu (cM. 5.10).

5.3.1 UcroynnkoM cBeTa JODKHA OBITH JIaMIla OJTHOTO M3 CJICTYIOLIUX THITOB:

a) TpyOuarble JIIOMMHECLEHTHBIE OJHOIUTHIPHKOBBIC Jsammbl (Fa6) ¢ XolomHBIM KaTogoM H
IIOKOJISIMH COTJIACHO TPHIIOXKEHUTO 1

0) TpyO4aTbie TIOMHHECIICHTHBIC JBYXIITHIPEKOBBIC JaMmbl Trma G5 wmm G13 cormacao OCT
9806. IlITeipy mOMKHBI OBITH BBHITONHEHB! M3 JNATyHHU. [laTpoHBI laMm W THE3la JOJDKHBI OTBEYaTh
TpeboBanusaM 5.3.7. Takue raMmbl TOACOSAMHSIOT K LENH, TI€ OHM BKIIIOYAIOTCSA W paboTaroT 0e3
MpeaBapUTEIFHOTO HarpeBa KaToa;

B) JIaMIIbI C BOJIb()PAMOBOM HUTHIO 0011Iero HazHaueHus coryacHo I'OCT 28711 u TOCT 28712;

I) ApYyrue JIaMIibl, B KOTOPBIX MOCJE MOBPEKACHHS KOJObI OTCYTCTBYET OMACHOCTH IOBBIIICHHS
TEMIIepaTypbl YacTell HCTOYHUKA CBETA BBILIE MPEEIIbHON TEMIIEpaTyphl.

5.3.2 JIns MIOMMHECLEHTHBIX TPYOOK PAacCTOSIHUE MEX/Ty JIAMIIOW M 3al[UTHBIM KOJIIAKOM JIOJDKHO
OBITH HE MEHee 5 MM, €CIIM TOJIbKO 3alUTHBIM KOJIMAaK HEe MPEICTaBIsIeT CO00i HapyXHYIO TpyOKy,
TOrJja MUHUMAJIbHOE PACCTOSHUE COCTABIISET 2 MM.

JUist pyrux JamIl paccTOSIHUE MEXAY JIaMIIOW M 3allUTHBIM KOJITAKOM B 3aBHCHMOCTH OT
MOIIIHOCTH JIAMIIBI JIOJDKHO OBITH HE MEHEe 3HaYCHHUH, YKa3aHHBIX B Ta0muiie 6.

[Ipumeuanue - [lng orpaHMyeHHss HarpeBa HEHTPAJIbHOIO MPOBOAA TI'E€HEPUPYEMBIE OCBETHTEIbHBIMU
YCTpOHCTBAaMH CHHYCOUJANIbHbIE TOKH (TAPMOHHMKH TPETHETO MOpAIKa) clexyeT orpaHnduTh 10 30% oT Toka ¢
YaCTOTOU OCHOBHOU T'apMOHHUKH.

Ta6J'II/IIIa 6 - MuHHMaIbLHOE PaCCTOAHUC MCIKIY JIAaMIIOHN 1 3alllMTHBIM KOJIIIAKOM

MomnocTs namme! P, Bt MuHuUMaNbHOE PACCTOSIHUE, MM
P <60 3
60 <P <100 5
100 < P <200 10
200 < P <500 20
P>500 30

5.3.3 [1aTpoHBI U LOKOJIH JIaMIT

5.3.3.1 Bunmogule nampoHul u Yyoxkoau

5.3.3.1.1 BuHTOBBIC TATPOHBI C LIOKOJISIMH:

- TOJDKHBI OTBEYATh TpeboBaHmsiM 5.3.3.2.1, wmn

- DJJEKTPUYECKUI KOHTAKT MEXAY MAaTPOHOM M IIOKOJIEM JOJDKEH OBITh TaKuM, YTOOBI IpH
YCTaHOBKE HJIM BBIBUHYMBAHWU HOKOJIA JIaMIIbl 3aMbIKAHUC WJIM Pa3sMbIKaHHC 3HeKTpH‘IeCKOﬁ emnu
cortacHo ['OCT P 51330.1 mpoucxoauiio TOJIBKO B OTACIBHOM B3PHIBOHEIIPOHUIIAEMOI 000JI0UKeE.

5.3.3.1.2 KoHCTpyKIMS BHUHTOBBIX MAaTPOHOB JIOJDKHA MCKJIIOYATh HECAHKIMOHUPOBAHHOE
BEIBUHYMBAHHE JIAMITBI TTOCTE ¢ ycTaHOBKW. llokonm mamm, kpome jammbl tuna E10, momeepraror

MEXaHUYECKUM MCITBITAaHUSAM coryiacHo 6.3.1.
[Ipumeuanue - Pe3pb0Bas 9acTh maTpoHa JOJDKHA OBITH BRIIIOJIHEHA U3 MaTeprala, yCTOWINBOTO K KOPPO3HH.

5.3.3.1.3 Pa3mblkaHuE KOHTaKTa JOJDKHO MPOUCXOIUTH TOJIBKO IOCJI€ OTBUHUMBAHUS JIAMIIBI HE
MEHEee YeM Ha J[Ba MOJIHBIX BUTKA PE3bObI.

5.3.3.1.4 JlaMnpl C BHHTOBBIMH LIOKOJISIMH MOTYT HE COOTBETCTBOBATh TpeOoBaHUsIM 4.4 1 4.5.2 mipn
YCIIOBUH, YTO B HUX BBIAECPKUBAIOTCS MyTH YTEUKU M AJICKTPHUECKUE 3a30Pbl, YKa3aHHbIC B TabnuIe 7.

Tabnuma 7 - [IyTr yTeuKku U 3JEKTPUIECKHE 3a30PHI I BUHTOBBIX JIAMITOBBIX LIOKOJIEH

Pabouee Hanpsukenue U, B

IIyTH yTEUKH U 3IEKTPUYECKUH 3a30P, MM

U<60
60< U <250

2
3

W3onupyrowmuii MaTepual 1OKoJIs JIaMITbl IOJDKEH OTBEYATh TPEOOBAHUSM ISl MATEPHAJIOB TPYIIIIbI




11, yka3zanHbiM B Tabnune 2.

5.3.3.2 [Ipyrue namMmnoBble MaTPOHBI U IIOKOJIH

5.3.3.2.1 Ob6onouka, obpazyeMasi MaTPOHOM H IIOKOJIEM, NP YCTAHOBKE M B MOMCHT 3aMBIKaHHUS
WIA Pa3MBIKaHUS JCKTPUYECKOTO KOHTAKTa JTOJDKHA COOTBETCTBOBATh TPEOOBAHMSIM HCIBITAHWUN Ha
HEpacIpOCTpPaHCHUE IUIAMEHH W3 BhINIcyka3aHHoW obomoukn mo ['OCT P 51330.1 mus
anexrpoodopynosanus rpymm I u I1.

[Ipumeuanue - JlomyckaroTCsi K NPUMEHEHHIO TaKKE JIAMIIOBbIE MAaTPOHBl M ILIOKOJIM, KOTOpBIE MOCIE

YCTAaHOBKM COOTBETCTBYIOT TpPEOOBaHUSM, NMPEABSIBISIEMBIM K B3pbIBO3amuTe oaHoro u3 BuaoB mo I'OCT P
51330.0.

5.3.3.2.2 Pa3mepsl maTpoHOB Uil TPyO4aThIX JIIOMMHECLUEHTHBIX JaMIl THma Fab [1OIDKHBI
COOTBETCTBOBATH TpeboBanusiM npuitoxenus Y, tuna G5 mim G13 - TOCT 9806.

5.3.3.2.3 lna npyrux JaMIOBBIX NAaTPOHOB B JaMmax € LWJIMHAPUYECKHUMH IOKOJSMH IIMpUHA
COEIMHEHUS] MEXIy NMAaTPOHOM M IIOKOJIEM B MOMEHT 3aMbBIKaHUS WM Pa3MBIKaHHUS KOHTAKTa JOJDKHA
COCTaBJIATh He MeHee 10 MM.

5.3.3.3 Tpebosanus k 21eKMpUYecKoMy KOHMAKMY MeHCOY IAMIOBbIM NAMPOHOM U YOKOIEM

5.3.3.3.1 DnexTpudecknii KOHTAKT MEXIy JIAMIOBBEIM TIATPOHOM W IIOKOJEM JIOJDKEH
o0ecreunBaThCs:

a) 1711 BUHTOBBIX IIOKOJICH:

- KOHTaKTOM C HW)KHEH 4acThiO LIOKOJISA 4Yepe3 rMOKUe WM NPYKUHHbBIE JIEMEHTBI C YCHIMEM He
MmenHee 15 Hu

- KOHTAKTOM C IIOKOJIEM IIpH 3aBMHYHMBAHMW HE MEHEE YeM Ha JBa BHTKa pe3bOblI MM Yepe3 OJ1H
win 0oJiee NPyKUHHBIX JIEMEHTOB ¢ 00IuM ycmimeM He Menee 30 H;

0) /U MWIMHIPUYECKUX MITHIPHKOBBIX IIOKOJIEH - C TIOMOIIBIO MTPY>KUHHBIX 3JIEMEHTOB C YCHIIMEM
He meHee 10 H;

B) IS LWIMHAPHYECKUX INTEKEPHBIX IIOKOJIEH, KOHCTPYKIHMS KOTOPBIX HCKIIOYaeT HCKpEHHE
MEXIy LOKOJIEM M IaTPOHOM Ha CaMOM COEAWHEHHH WIM 33 €ro MpeleiaM, - NpYKHHHBIMH
aeMeHTaMH ¢ ycmieM He meHee 10 H;

T) I TOKOJEH, B KOTOPBIX MPU M3BSTHU JAMIBl W3 MAaTPOHA MPEPhIBaHHE IENH MPOUCXOIHUT B
OTZAeJbHON B3pbIBOOe30macHoi obonouke (cornacHo TOCT P 51330.1), - npyXUHHBIMH 3JIEMEHTaMH,
HMMEIOLIMMHU KOHTAKTHOE yCHIJIME Ha LOKOJIb B MOMEHT pa3MbIKaHHMs 11enu He MeHee 7,5 H.

5.3.3.3.2 [IpuBeicHHBIC BBINIC MHHUMAIbHBIC 3HAYCHNSI KOHTAKTHBIX YCHIIMH OTHOCATCS K JIaMIIaM,
BCTaBJICHHBIM B IIATPOH Y TOTOBBIM K SKCILITyaTallH.

HpI/IMeLIaHI/Ie - Bo BpEMA DKCIUTyaTallid Ha YCUJIMEC KOHTAKTHBIX 3JICMEHTOB HE IOJDKHBI OKa3bIBATH CKOJIb-
HI/I6y,HB 3HAYUTEIILHOTO BIIMAHUA HArpeB U IPYyrue BHCIIHUE BOSHeﬁCTBHX.

5.3.4 MakcumanbHas TemmepaTypa noBepxHocTu coriacHo pazgena 5 'OCT P 51330.0 moxer
OBITh TPEBBINICHA, €CIM HAaWOOJbIIAs TEMIIEpaTypa IOBEPXHOCTH JaMIIBI BHYTPH YCTpPOWCTBA
ocBenieHus He MeHee YeM Ha 50 °C HuKe HaMMCHBIICH TeMITepaTypsl BOCIUIAMCHEHUS BHYTPH HETO B
MMOTCHIMAIFHO B3PBIBOOMIACHON cpefie, M KOTOPOW OHO TPEJAHA3HAYECHO. JTO JOJDKHO OBITh
MOJTBEPIK/ICHO MCIBITAHUSIMU B HanOOJIee HEOIArONPUSITHBIX YCIOBHSIX IPUMCHEHHSI.

OT0 ycmoBHe AEHCTBUTENBHO TOJIBKO LTS Ta30BOM CPEIbl, IPEAyCMATPUBAEMON B MAPKUPOBKE.

HpI/IMe'-IaHI/Ie - I/ICHI)ITaHI/ISI, IPOBCJICHHBIC Ha yCTpOfICTBaX OCBCUICHUA CYHICCTBYIOLIUX TUIIOB ITOKa3alik, 4YTO

TeMIlepaTypa BOCIUIAMEHEHHs] BHYTPH HETO 3HAYMTENIBHO BBIIIE TEMIEPATYphl BOCILIAMEHEHHs, U3MEPEHHON IO
I'OCT P 51330.5.

5.3.5 Temneparypa Ha 000AKE IIOKOJIS JaMIbl B TOYKE MPHIIOS [IOKOJS HE JOJDKHA IPEBBIIATH
MpeaebHy0 Temnepatypy. IIpenensHas Temneparypa aomkHa ObITh MeHee 195 °C mnam cocTaBisTh
BEJIMYMHY, YKa3aHHYIO B 4.8.

5.3.6 TlpenenpHas TeMmepaTypa JaMIIOBBIX ITycKoperyimpyromux ammapatoB (ITPA) ve momxkna
MIPEBBIMIATHCSA AaXKe NP CTAPEHHH JIaMIl. B yacTHOCTH, HE0OX0auMO 0OpaTuTh BHUMaHHE Ha 3P PeKT
BBINPSIMIICHUSI B TPYOUAThIX TIOMUHECHEHTHBIX JIAMIIaX, UCIBITAHHUS KOTOPBIX MPOBOAT 10 6.3.2.

5.3.7 VICTOYHHNKH OCBELICHUS I TPYOUaThIX JIIOMHHECIEHTHBIX JIBYXIITHIPHKOBBIX JIaMII JTOJKHBI
TaK)Ke OTBEYATh CICAYIOIINM TPEOOBAHUSIM.

5.3.7.1 YcraHOBKa NaTPOHOB JBYXIUTHIPHKOBBIX JIaMI B YCTPOHCTBO OCBEIIEHHUS [IOJKHA
MIPOU3BOAUTHCS C COOJTIOACHUEM HIKECIIEAYIOIHUX YCIOBHH.

53.7.1.1 VYcnoBus yCTaHOBKM U pAaCCTOSIHUSA OINPEICNAIOTCS C YYETOM MEXaHHYECKUX
XapaKTepUCTUK U A0IMycKoB, yka3zaHHbIX B TOCT 9806 u 'OCT P MOK 61195.

5.3.7.1.2 TlatpoH noykeH OTBEe4YaTh TPEOOBAHMAM, NPEIbIBIsIEMBbIM K aTpoHam tuma G5 i G13
B 'OCT 9806.

5.3.7.1.3 1lITelpu B KaXIOM JIAMIOBOM I[OKOJE CIEAYET COEAMHUTH MapajjelbHO WIH BHYTPH



JaMIIOBOTO TIaTPOHA, MIIN B HEIIOCPEJCTBEHHOH OJIM30CTH OT IPOBOAKH OCBETUTEIHHOIO yCTPOHCTBA.
Jomyctumass HOMMHanbHas OOKOBas Harpyska KaXJOTO IITHIPHKOBOTO COEIMHEHHUS [IO0JDKHA
OTIPEJIECTIITHCS NCXO/IS U3 BEJIMYMHBI TOKA JIAMITBL, YTO TI03BOJIUT 00ECIIEYUTh pe3epBHPOBAHHE.
5.3.7.1.4 V30asUMOHHBIA MaTepuayl JIaMIIOBOTO TIaTpOHA JIOJDKEH OTBEYaTh TPEOOBAaHUSM,
IpeabBIsSEMBIM K HEMETAJUINYeCKUM MatepuanaM B paszaene 7 TOCT P 51330.0.
5.3.7.2 Ecnu g momydeHust paspsiia BHYTPH JIaMIIBI WCTIONB3YIOT TTOBBIMICHHOE HANpsOKEHHE
(Hanpumep, OT SJEKTPOHHOTO 3aKHTAlOMIETO 3JIEKTPOJa), TO Ul ONpENeNIeHUS ICHCTBYIOLIETO

3HaueHHs (CM. Tabmuiyy 1) 3TO TOBBIIIEHHOE HANpPSHKCHUE JENAT Ha \/E . Matepuan KomnbLEeBOTo
YIJIOTHEHUS JIaMIIbl JOJDKEH MMETh TaKOH XKe NEKTPHUUECKUI MMOTEHINAN, KaK U IITHIPH.

Ecmu  oamextponnsrii IIPA  mammel  obOecmeumBaeT TpephIBaHHE CTAPTOBBIX HMITYJIBCOB  C
MaKCHUMAaJIbHBIM IE€PUOJOM BPEMEHH, PaBHBIM 5 C, M €CIH BO3BpaT BO3MOXEH TOJBKO IIOCIE

MEPEKITIOYEeHUS MMTAHNS YCTPOHCTBA OCBEIICHHS, TO KO3 (UIINECHT, PaBHBII \/5 , MOXKHO YBEIHYHTH
1o 2,3.

5.3.7.3 MakcuMaibHbIC 3HAUCHHSI TIOBOPOTHOTO MOMCHTA W/MITH YCHIJIHS Ha KaKIOM KOHIIC JIAMITEI,
MPHUJIAracMbIC TIPU YCTAaHOBKE HJIM CHATUH €€ M3 OCBETHUTEIBHOTO YCTPOICTBA, HE TOJKHBI IPEBBINIATh
50% oT npeneNbHbIX YCHIINM, TPUIaraeMbIX K IITHIPSIM HOBOM JIaMITbl M yKa3aHHbIX B Tabmune 1 TOCT
P M3K 61195.

5.3.7.4 DnekTpuyecKuil KOHTAKT MEXAY KaXXAbIM LITHIPEM JIAMITBI U TATPOHOM JOJDKEH OCTaBaThCs
HAJECKHBIM JaXe B YCIOBHAX KOPPO3MHM W BHOparuu. METOOWKH WCIBITaHUA Ha BO3IEHCTBHE
KOppO3HH 1 BHOpanuu onucansl B 6.3.3 u 6.3.4.

5.3.7.5 Ecmu B cootBerctBuu ¢ TpeboBanmsivu ['OCT P 51330.0 nprmMeHeH npepbIBaTeib e, TO
MIPU CHATHH 3alINTHOTO KOJIAKa OH JIOJDKEH 00eCTOYMBATH KaXKAbI JaMIIOBBIH maTpoH. Ecmm
IpepsIBaTeNb MU IPUMEHEH, TO:

a) OoH JoipkeH cooTBeTcTBOBaTh TpeboBanusiMm 'OCT P 50030.1 u npunoxxenuss K Hacrosiero
cTaHAapTa AJis nepeHanpsykenuii kareropuu 111, niau npu makcuManabHOM HarpsbkeHud nutanus 300 B
(TIOCTOSIHHOTO TOKA WMJM JIeHCTBYIOIIEE 3HAUYEHHE NMEPEMEHHOI0 TOKA) KaXblH ANEKTPUUECKHUM 3a30p
MEX1y KOHTAaKTaMH Ha HEWTPAJILHOM IIPOBOJAE M/WIIM HA JMHUM TOAA4YH MUTAHUS JIOJDKEH COCTaBIISTh
He MeHee 2,5 MM. [l obecrieueHns: HE0OXO0AMMOTO 3a30pa MOXKHO CYMMHMPOBATH J[Ba AJIEKTPHUECKUX
3a30pa, KaxIbIid U3 KOTOPBIX TOJDKEH OBITH He MeHee 1,25 mMu;

0) pY CHSITHU 3aIUTHOTO KOJITaKa OCBETUTEIHFHOTO YCTPOHCTBA KOHTAKTHI JOJKHBI Pa3MBIKATHCS;

B) MAHHITYJISIMH C MPephIBaTeNIeM TN JOMYCKAIOTCS TONBKO MPU WCIOIB30BaHUN HHCTPYMEHTA
Wik ero pabodas 4acTb MOJDKHA UMeTh cremneHb 3amuThl [P2X mo 'OCT 14254. Tak ke MOXKHO
JIOITyCTUTH 3aMBIKaHHE KOHTaKTa (ITociie cpadaThIBaHMA) C TOMOIIBI0 HHCTPYMEHTA;

T') IpephIBaTEeNb LEMH JOJDKEH HMETh B3PBIBO3AIINTY TpeOyeMoro BHa.

5.4 TlepeHOCHBIE TaMITBI C COOCTBEHHBIM HCTOYHUKOM ITHTAHHS

Jlammy cremyeT 3alIMTHTD OT MEXaHHYECKOTO MOBPEXKICHHS 3aIIUTHBIM KoJmakoM. Paccrosiame
MEXK/1y 3al[UTHBIM KOJIIAKOM M JIAMIIOH, KOT/Ia TIOCIeIHss IIOTHO BCTaBJIeHa, HE JOJDKHO OBITh MEHEe
1 mm. Ecnu naMma ycraHOBJ€Ha B NMPYXXMHHOM IaTPOHE M KacaeTcs 3allMTHOTO KOJIIaKa, TO XOJ
NPY)KHHBI JOJDKEH OBITh HE MeHee 3 MM. 3allUTHBII KOJIIAK:

a) ZI0JDKEH OBITh 3aIIMIIEH CeTKON MIH

6) eclH ero IIomab He IpeBbimaeT 50 cM”, TO JOIDKEH ObITh 3alIHIIEH BHICTYNAIOINM GOPTHKOM
C MUHHUMaJIbHOM BBICOTOH 12 MM, HIIH

B) €CIIM ero Iiomams 0osbure 50 cM’, TO JOTKEH BBIICPKMBATH MEXAHHIECKHE HMCIIBITAHHS I
3aIUTHBIX KOJIAKOB U KOKyX0B BeHTHISITOpoB (cM. 'OCT P 51330.0).

[Mepexmoyaromiye yCTpOHCTBa B LIENH JaMIIbl, KOTOPbIE 00pa3ylOT MCKPY HJIM JIyrOBOW paspsin B
HOPMaJILHOM peXuMme paboThl, BKIIIOYas TaKHe yCTPOMCTBA, KaK S3BIYKOBBIC pejie, B KOTOPBIX MCKpa
WM JYroBOM paspsii o0pa3yroTcsi B TepMETHYHBIX KOPITycaxX, OJDKHBI OBITh MEXaHHMYECKU WM
JNIEKTPUYCCKU OIIOKHUPOBAHKI ISl IPEAOTBPAIICHUS HAPYIIICHHSI KOHTAKTa B OMACHOW 30HE, WK KE MX
CJIE/Ty€eT 3alUTUTh OJJHUM M3 CTaHAapTHHIX BUOB B3pbiBo3amuThl (cM. OCT P 51330.0).

5.5 U3mepuTenbHbIe YCTPOUCTBA M M3MEPHUTENBHBIE TpaHC(HOpMaTOPHI

5.5.1 H3meputenbHBIE YCTpOMCTBA W W3MEPUTENBHBIE TPaHCPOPMATOPHI JOIDKHBI HEMPEPHIBHO
BEIICP)KUBATh 1,2-KpaTHBIT HOMHHAJIBHEIA TOK /WM HOMHHAJIBHOC HAIpPSDKEHHE O€3 TPEBBIICHUS
MpeneabHON TeMIepaTyphl coraacHo 4.8.

5.5.2 TpaHchopMaTopsl TOKa W SIEKTPUUECKHE LU M3MEPHUTEIBHBIX YCTPOMCTB (KpoMme Iemen
HATIPSDKCHUS) JIOJDKHBI BBIICPKHBATH TEPMUYECKHE W JUHAMHYECKHE HATPY3KH TOKa, 3HAYCHUS
KOTOPOTO JOJDKHBI OBITH HE MEHEE yKa3aHHBIX B TaOIuIle 8, B TeUCHNE BPEMEHH, IPUBEICHHOTO B 6.4.
IIpu 5TOM CHMXXEHHE YPOBHS B3PHIBO3ALIUTHI HE IOITYCKACTCA.



Tabnuna 8 - YcrolunBOCTh K BO3JICHCTBHIO TOKOB KOPOTKOTO 3aMBIKAHUS

Tox TpaHchopMaTophl TOKa U TOKOBETYIITUC
YaCTH U3MEPUTENbHBIX YCTPONCTB
HomuHanbHbIA TEPMUYECKUM KOPOTKOTO 3aMbIKanus Iy |> 1,11, (cum. 3.8 1 npumMeuanue 2)
HomuBanbHb1i AHHAMUYECKUH 1y, >1,25-2,5-1, (cM. npuMeyaHusi)

[Ipumeuanust

1 2,51 - 3TO MaKCUMaJIbHOE aMILTUTYJHOE 3HaYEeHHE TOKAa KOPOTKOTO 3aMBIKaHUSL.

2 3nauenus 1,1 u 1,25 npencraBisior coboil ko3 GuIUeHTs Oe3omacHOCTH. JIeHCTBYyoIIee 3HaYEeHHE
JIOIYCTUMOI'O TOKa KOPOTKOTO 3aMBIKaHUS B HOPMAJIBbHOM pPEXHME PabOThl HE JODKHO mpeBbimath /;/1,1.
AMIUINTYTHOE 3HaYECHUE TOKA KOPOTKOTO 3aMbIKaHHs HE JIOJDKHO IpeBbINath /,;,/1,25.

5.5.3 Temmneparypa, AocTuraemas BO BpeMs HPOXOXKACHUS TOKa, PABHOIO HOMHHAJIbLHOMY
TEPMHUYECKOMY TOKY KOPOTKOTO 3aMBbIKaHHMs [y, HE JOJDKHA IPEBBILIATh MPEIEIBbHYIO TEMIIEPATypy,
yKa3zaHHYIO B 4.8, 1 HU B KoeM ciy4ae He ObITh cB. 200 °C.

5.5.4 Ecnm TOKOBeAyIIHE 9aCTH U3MEPUTEIBHBIX YCTPOMCTB MUTAIOTCSA OT TPaHC(HOPMATOPOB TOKa,
TO 3HAUYEHHS Iy, ¥ 1y, TOIKHBI OBITH PABHBI TOKY, IPOXOAIIEMY Uepe3 BTOPUUHBIE KOPOTKO3aMKHYTHIE
06MOTKH TpaHCc(opMaTOpa TOKa, IPH 3TOM Yepe3 NEPBUYHbIE OOMOTKH NPOTEKAIOT TOKH 1y, U 1y

5.5.5 IIpuMeHeHrEe U3MEPUTEIBHBIX YCTPOUCTB € IIOJIBUKHBIMU KAaTyILIKaMHU HE JOIIyCKaeTCsl.

55.6 Ecim BropmuHas menb TpaHcopmaropa TOKa  HAaXOAWTCS 32  IpejesamMu
3nekTpoobopymoBanus, To ero cieayer cormacHo ['OCT P 51330.0 mapkupoBath 3HaKoM X, a B
HOPMATHUBHO-TeXHUYECKOH mokymeHrtaruu corigacHo ['OCT P 51330.0 momkHO OBITH yKa3aHO Ha
HEOOXOANMOCTD 3aIIUTHI OT PA3MBIKAHHS BTOPUYHON IIEIH BO BPEMsI SKCILUTYaTaIHH.

[Mpumeuanue - B ycrnoBusx pa3MmbIKaHUsi BTOPUYHOW LEHH TPaHC(HOPMATOPOB TOKA MOTYT I'€HEPHPOBATHCS
HaNpsDKEHHS, 3HAYUTENHbHO MPEBBIIIAIONINE HOMHHAIBHOE HAINpsHKEHHWE BBIBOJOB B IIENM TpaHC(HOpPMAaTOpa.
IlosTOoMy, HMCXOns W3 KOHKPETHBIX YCIOBHH, HEOOXOOMMO MPUHHMATh MEpHl MO OOECTICYCHHIO 3aIlUTHl OT
BO3HMKHOBEHHUSI OIIACHOTO HANOPSHKEHUA B YCIOBUAX  pPa3sMBIKAaHWA BTOPUYHOM IICTIM  HCIIOJIB3YEMBIX
TpaHc(OpPMaTOPOB TOKA.

[Tpu wCHONB30BaHUM AJIEKTPOOOOPYIOBaHUS, B KOTOPOM TPaHC(HOPMATOPhl TOKAa COCOUHEHBI C
COTJIaCYIOIMMHU TpaHCcOpMaTopaMH C HPUMEHEHHEM KOMMYTAIlHOHHBIX YCTPOWMCTB (Hampumep,
muddepeHnmanpHas 3alUTHas CcHcTeMa), HeOOXOMUMBI Mephbl NMPOTHB pa3MbIKaHMS JIFO0OW Iienu
UCTIONB3YEMBIX TPaHC(HOPMATOPOB.

5.6 TpanchopMaTOphl APYTHUX THIIOB, KPOME U3MEPHUTEIBHBIX

TpanchopmaTopsl IPYTUX TUIIOB CIEAYET HUCIBITHIBATE COTIIAcHO 6.5.

5.7 barapeu

5.7.1 Barapen akkyMyJISITOPOB €MKOCTBIO Oosiee 25 A-g

5.7.1.1 Obwue nonosrcenus

batapen akKyMyJsITOpOB MJOJDKHBI OBITh CBHHIIOBO-KHCIOTHBIMH, JKEJIE€3HO-HUKEICBBIMU WIIH
HHUKEeJb-KaJMHUEBBIMH U OTBEYaTh TPEOOBAHMSIM HACTOSIIEro craHnapTa. Meropl UCHbITaHui OaTapeii
AKKyMYJISITOPOB H3JI0KEHEI B 6.6.

HpI/IMe‘{aHI/IC - CoOTBETCTBHE HUWKXCYKa3aHHBIM Tpe6OBaHI/I$IM He obecreumBaeT O€30IMaCHOCTH 3apsAaKHU.
HO3TOMy 3apsAAKy CICAYET IMMPOU3BOAUTH 3a MpE/iCiiaMu OITaCHOM 30HBI, €CJIM TOJIbBKO HE NMPECANTPUHUMAIOT APYTrUe
MEPBI 3allIUThI.

5.7.1.2 Konmeitinepuvt 6amapeu

5.7.1.2.1 Bce BHyTpeHHHE IMOBEPXHOCTH KOHTEHHEPOB Oaraped M KpBIIIEK, BBINOJIHEHHBIC W3
MeTayjia, JOJKHBI OBITh TOJHOCTBIO TOKPBITHl W3OJUPYIOMIMM ciioeM. [l KpbIeK A0CTaTOYHO
MOKPBITHE Kpackoi. BHyTpeHHHE MOBEPXHOCTH KOHTEHHEPOB OJDKHBI OBITh CTOWKUMH K BO3JICHCTBHIO
JIEKTPOIIUTA.

5.7.1.2.2 KoHCTpyKuusi KOHTEHHEPOB M KPBIIMIEK Oaraped JODKHA BBIICPKUBATH MEXaHUYECKHE
BO3ZCHCTBUSL B  IIpoLeCCe  OKCIUTyaTallud, BKJIIOYash MEXaHWYEeCKHe  BO3ACHUCTBUS  NpU
TPaHCTIOPTHPOBaHWU M oOcmyxuBaHMHA. C 3TOW Ienbi0 B KOHTEHHEpPE MOTYT OBITH yCTAaHOBIICHBI
MIEPETOPOKH.

5.7.1.2.3 Ecnu HeoOxoaumMo, KOHTEHHepHI OaTapeil ciieayeT CHaOUTh U30JIHPYIOIUMH OapbepamH.
IIpn ycrnoBHM COOTBETCTBYIOLIETO KOHCTPYKTHBHOTO WCIIOJIHEHHUS NEPErOPOJKH MOTYT BBINOJIHATH
PO U30IHpYIOMUX OapbepoB. M3omupyromue 6apbephl JOIHKHBI PaCIIONIaraThCs TaK, YTOOBI B IIOOOH
W3 CEeKIWH MPeIoTBPaTUTh MOBBILCHNE HampsokeHus cB. 40 B. Bapbepsl HOMKHBI OBITH BBHITIOIHEHBI
TakuM 00pa3oM, 4TOOBI B IMpoIlecce IKCIUIyaTalluyd He MPOU30IUI0 HEJOMyCTUMOE YMEHBIICHHE MyTH
yTedku. Beicota 6apbepoB J0JKHA COCTABISTh HE MeHee 2/3 BBICOTHI AyieMeHTOB. J{i1s pacuera myTeid
YTEUKH METOJ], IPOUIIIIIOCTPUPOBAHHBIN B IpUMepax 2 U 3 pUCyHKa 2, HCIOJIb30BaTh HE CIIEYyET.



[IyTe yTeuku MeXTy MONIOCaMU MPUJIETAIOIIUX JIEMEHTOB M MEXAYy STUMH IMOJIOCAMU U
KOHTEIHEpOM OaTapeu J0JDKEH COCTaBISTh HE MeHee 35 MM.

Ecnu HOMHMHaJIBHOE HanpspKeHHEe MEXXAY MPUIIEralonMe 3JIeMeHTaMu O0aTapen npesbimaer 24 B,
TO IyTh YTEUKH CIEAyET YBENUUMBATh HE MEeHee 4yeM Ha 1 MM Ha kaxzsle 2 B cBepx 24 B.

5.7.1.2.4 Kpbllkn KOHTEHHEpOB OaTapen ClieAyeT KpermuTb TaK, YTOOBI HMCKIIOYUTH Jro0oe
CIy4aliHO€ OTKPBITUE WM CMELICHUE KPBILKH BO BpeMs AKCIUTyaranud. Kaxaas KpblllKa TOJDKHA
HUMETh KpenexHoe ycrpoictso corsacao 9.1 TOCT P 51330.0.

5.7.1.2.5 DneMeHTHl clemyeT BCTaBIITh B KOHTEHep OaTapen Tak, YTOOBI MCKIIOYHTH CKOJIb-
HUOYOb 3HAYWTENHPHOE CMEIIEHWE BO BpeMsA OJKCIUIyaTalmd. Marepuan BBIBOJOB W JAPYIUX
BCTPaMBaeMbIX YCTPOICTB (HampuMmep, YIUIOTHUTENbHBIX M H3OJHPYIOMNX OapbepoB) MOIKECH
00agaTh M3OIMALHUOHHBIMUA CBOWCTBAMH, HE HMETh IMOP M ObITh YCTOWYMBBIM K BO3JECHCTBHIO
9JIEKTPOJINTA, & TAK)KE OBITh CTORKUM K JIECHCTBUIO TUTAMEHH.

5.7.1.2.6 XuakocTb, KOTOpas MOXET IONAcTh BO BHYTPbh KOHTEiHepa OaTapen, He uMeoLIen
JIPEHaXKHBIX OTBEPCTHH, 10JDKHA yANSATHCS 0€3 U3BATHS DJICMEHTOB.

5.7.1.2.7 KonreliHepsl Oataped JODKHBI HUMETh BCHTHJISIIMOHHBIC OTBEPCTHS JOCTATOYHOTO
pa3Mmepa. B manHOM ciyuae, Bonpeku TpeboBanusM 4.10, moctaTouHa cTeneHs 3anmTthl [P23 cormacHo
I'OCT 14254.

[Ipumeuanue - B ormuune or 'OCT 14254 ucnpitaTenbHas OpraHU3alisi MOXKET [IPOBECTH OLICHKY 3alUTHI OT
JOCTYTIIa K B3PBIBOOIIACHBIM YaCTAM U NIPOHUKHOBECHUA TBEPABIX MHOPOAHBIX 00BEKTOB U BOJbI HA OCHOBC aHa/IM3a
HOPMAaTHUBHO-TEXHUUYECKON NokymeHTauuu. Ecim cormacHo 'OCT 14254 mpoBomaT ucOBITaHUS OOOJIOYKH CO
CTCIICHBIO 3alIUThI IPX3 u ecim B KOHTeﬁHep 6aTapeI/I nonagacet Boda, TO i ONPEACTICHUS CTEIICHU BPEAHOI'O
BO3,II€I7ICTBI/I$[ MOET OBITh IpoBEACHA OLICHKA COIPOTUBJICHUS U30JIALUNA COTJIACHO 6.6.1.

BeHTUIAMOHHbBIE OTBEPCTHUS IOSDKHBI 00ECIIeunBaTh TaKyl0 BEHTIISLIUIO, YTOOBI 0OBEeMHAsl OIS
BOJIOpO/ia B KOHTEiHepe OaTapen BO BpeMs UCIIbITaHuUs He npebimana 2% (cM. 6.6.3).

5.7.1.2.8 Bunku u po3eTKH JOJDKHBI OTBedarh TpeboBanusMm pazaena 20 TOCT P 51330.0. Oro
TpeOOBaHHE HE PACIPOCTPAHSAETCS HA PO3ETKH M BHJIKH, KOTOPbIE MOXXHO pPa3beIUHUTH TOJBKO C
MTOMOIIBI0 MHCTpyMeHTa. Ha HUX 10ypKHA OBITH IpeyNpeuTeNbHast TA0IMYKa ¢ Ha IIHCHIO:

“IIPEYIIPEXJIEHUE! PA3BEJIMHATH TOJILKO BHE B3PLIBOOITACHOM 30HBI”

[TonoxxuTenpHBIE W OTPUIATENbHBIE INTHIPM BWJIKM, OJHOMNOJSAPHBIE C COOTBETCTBYIOIINMH
THE3JJaMU PO3ETKH, HEJIb35] MEHATh MECTaMH.

5.7.1.2.9 IlonapHOCTh OaTapen, BUIOK M PO3ETOK JOJDKHA OBITH YETKO MAapKHPOBaHA.

5.7.1.2.10 JIroboe npyroe 3IEKTPUIECKOE YCTPOWCTBO, MOACOEAWHSIEMOE WM BCTaBIIEMOE B
KOHTelHep Oarapew, JOJDKHO OTBEYaTh TPEOOBAaHMAM K B3phIBO3ammTe ogHoro n3 BuaoB mo [OCT P
50330.0.

5.7.1.3 Onemenmut

5.7.1.3.1 Kpas snemeHTa cienyeT YIUIOTHUTh C KOHTEHHEPOM 3JIeMEHTa, YTOObI MpPEeI0TBPAaTUTh
yTeuKy anekTponura. He cienyer ncnonb30BaTh JIETKOBOCIIAMEHSIEMbBIE MATEPUAIIBI.

5.7.1.3.2 TlonoxwurenpHblE U OTPULATEIbHBIE TIACTHHBI JOJKHBI OBITH XOPOIIO 3aKPEILICHBI.

5.7.1.3.3 Kaxnplii 2IeMEHT J0JDKeH OBITh CHAO)KEH yKa3aTeleM ypOBHS DIIEKTPOJINTA, yKa3aTellb
KOTOPOTO JIOJDKEH HAaXOAWTHCS MEXKIY MUHMMAIBHBIMH M MaKCUMAaJbHBIMH JIOILyCTHMBIMH
3HAUYEHHWSMH YypoBHSA. HeoOXoanMo npennpuHHMaTh Mephl, MpPEeA0TBpAlIAloe H30BITOUHYIO
KOPPO3HMIO BBICTYIIOB AKKYMYJSATOPHBIX IUIACTHH W IIWH, KOTJAa 3JIEKTPOJIUT HaXOJUTCS Ha
MHHHUMAaJIbHOM ypPOBHE.

5.7.1.34 B KaxaoM »JlIeMEHTe CJIEeQyeT OCTaBIATh JOCTAaTOYHOE TIPOCTPAHCTBO  JUIS
MPEAOTBPALICHUS EPETIONHEHNUSI IEMEHTA MPH PACIIMPEHUH JIICKTPOINTA U IS OTIOXKEHHS OCaJIKa.
O06BeM 3TUX MPOCTPAHCTB CIEAYET ONPENENATH C YIETOM OXHIAEMOT0 CPOKa CIIy>KOBI 6aTapen.

5.7.1.3.5 DneMeHT IOKEH CcoAep)KaTh OTBEPCTHS I 3alloNHEHHs M cOpoca 3IeKTPONINTa,
KOHCTPYKIIUSI KOTOPBIX JTOJDKHA MCKITIOYATh BBHIOPOC AJIEKTPOJINTA B HOPMAIBHOM pexume paboThl. Mx
ClIeyeT pa3MelaTh TAKUM 00pa3oM, YTOOBI K HUM OBLIT JOCTYII AJIs1 O0CTYKHBAHUS.

5.7.1.3.6 Mexay KaKAbIM IIOJIIOCOM BBIBOAA M KpaeM »JJIEMEHTa HEOOXOJWMO YCTaHOBHUTH
YIUIOTHEHHE ISl TPEAOTBPAICHUS YTEUKH DIIEKTPOJINTA.

5.7.1.3.7 HoBble mNOJHOCTBIO 3apsDKEHHbIE W TOTOBblE K pabore Oatapen IOIKHBI HMETh
conpoTHBIIeHHE M3oALMM He MeHee 1 MOM Mexay uacTsamMu Oaraped, HaxXOASIIMMUCS IO
HarnpspKeHHeM, ¥ KOHTeHHepoM OaTapen.

[Mpumeuanue - B ycnoBusx dKCIUTyaTallii COIPOTHBICHHE U30JIILMHU OaTapeil JomkHOo ObITh He MeHee 50 OM
Ha BOJIET HOMUHAJIbHOTO HAaNpPsDKEHUS IIPU MUHMMasbHOM 3HaueHud 1000 Om.

5.7.1.4 Coeounenus
5.7.1.4.1 BHyTpeHHHE COCIUHEHHsS MEXIY NPHUJICTAIOUIMMHU JJIEMEHTaMH, KOTOPbIE CMEIIAITCs
OTHOCHTEJNBHO JIPYT APYra, He JIOJDKHBI ObITh )KECTKUMHU. [IpH UCIIOJIb30BAHMH HEKECTKUX COSIUHEHHIA



KaX/IbIif KOHEIl COeTMHEHUS TOJKEH:

a) OBITh IPUBAPEH WJIM NPUIIAsH K BBIBOMY, HJIH

0) 00>kaT MEeTHBIM IIMIIMHAPUYECKUM 3JIEMEHTOM, OTIIMTHIM BMECTE C BEIBOJIOM, HIIH

B) 00KaT MEIHBIM 3JIEMEHTOM, KOTOPHIH 3aBHHUMBAETCS pe3bOOBBIM KPETIC)KHBIM YCTPOHCTBOM B
BCTaBKY, OTJINTYIO BMECTE C BBIBOJIOM. BcTaBka MOXKET OBITH BBINOJHEHA M3 MEAW WIH JIPYroro
MaTepHualna, eClli MEXaHWYECKHe, TePMHUYCCKIE M AJICKTPHUCCKUE CBOWCTBA COCIWHCHUS IPOBEPEHEI
UCTIBITaHWEM Ha KpyTsamuil MomeHT coriacHo 23.4.5 TOCT P 51330.0 m ecnu yZmoBieTBOpSIOTCA
TpeboBanus 5.7.1.4.3.

B cirydasix, OorOBOPEHHBIX B IIEpEUHCICHUSIX 0) U B), COGIUHEHUS BHYTPH AJIEMEHTA TOJHKHBI OBITH
U3 MEJIH.

5.7.1.42 Tlpu WCTIONB30BaHUHA HEKECTKHUX COCIMHEHHWH, OOXKATHIX METHBIM DSJEMEHTOM B
cooTBeTCTBUH ¢ 5.7.1.4.1, mepeurciacHue B), pe3b00BbIC COSTUHECHUS IOJDKHBI OBITh MPOYHO 3aTSHYTHL
D¢ dexTrBHAs TUIONIAh KOHTAKTa MEXIY 32)KMMOM M BBIBOJIOM 3JIEMEHTA JIOJDKHA OBbITh HE MeHee
TUIOINAY [OTIEPEYHOT0 CEUEHHUS 3a)KMMa BHYTPHU DJIEMEHTA.

Pe3b00BEIC COCMUHCHUS CIEAYET MOIBCPrHYTH TEMIICPATYPHBIM HCIBITAHHSIM coryiacHo 23.4.6.1
I'OCT P 51330.0, mpu >TOM TOK, MHpPOXOIAIIMH dYepe3 COEAMHEHHE, DPaBEH HENPEephIBHOMY
HOMHMHAJIIBHOMY TOKYy TPOBOAA, YKa3aHHOMY U3TOTOBUTENEM B  HOPMATUBHO-TEXHUUYECKOU
nokymeHTaruu. Ilpm pacdere S¢QQEKTHBHON IUIOMAAM KOHTAaKTa pe3bOOBBIC COCOMHEHHS He
YYUTHIBAIOT.

HpI/IMe'-IaHI/Ie - Korz[a HeO6XO}:[I/IMO YAy4YlIuTh MEXaHUYCCKUE CBOICTBa COCIMHCHUA (HaanMep,
NPEIOTBPAaTUTh CPBIB Pe3bObl B BHHTaX B MEIHOH CTaBKe), O0)KaTHE HEXECTKHX coequHeHHH (cm. 5.7.1.4.1,
MEPEUNCIICHUE B) JOIIYCKA€TCA OCYLICCTBJIATH JJIEMEHTOM, U3IOTOBJICHHBIM W3 CIUIaBa MEIU C HEOOJIBIIUM
KOJIMYECTBOM JIPyTroro Meramia (Hampumep, Xpoma wid Oepwuinst). [Ipy ncmonp30BaHUN TaKUX CIUIABOB MOXKET
HOHaZ[O6I/ITBC$I YBCIMYCHUC IUIOIIAANW KOHTAaKTa COCZ[I/IHQHI/Iﬁ BHYTPU DJJIEMEHTA, YTOOBI CKOMIICHCUPOBAThH
CHUIKCHUE DJICKTPOIIPOBOAHOCTH 3a CHET BO3ACUCTBUA APYTOro MEeTaLIa.

5.7.1.4.3 CoenuHeHHs IODKHBI TPOBOAWTH HEOOXOOMMBIH TOK 0O€3 NpEeBBIICHHS IPEAeIbHON
temrepatypsl (cM. 4.6.1, 4.8.1 u 4.8.2). Ecnut Harpy3ky onpenenuTs HeBO3MOXKHO, TO EMKOCTh Oarapeu
OIPENEISIOT 0 CKOPOCTHU Pa3psiiKU, KOTOPYIO YKa3bIBAET U3TOTOBUTENb.

Ecnu ucnosnp3yioT ABa COEMHUTENS, TO KaXKAbIH U3 HUX JOJDKEH OBITH COCOOEH MPOBOANTH BECh
TOK 0€3 NpEBBIICHHS IPEICIFHOI TeMITepaTyphl.

5.7.1.4.4 Bce coenmHeHUs, OBEpracMbIe BO3ACHCTBHUIO AJIEKTPOJINTA, JOKHBI OBITH 3aIIUIICHEI.
Hanpumep, B CBHHIIOBO-KHCIIOTHBIX OaTapesx HEW3OJIMPOBAHHBIC COSIMHHUTENHN W3 METaila, KpoMme
CBHMHIIA, CIJIEyeT TIOKPHITh CBHUHIOM. OTO TIOJOXKEHHE HE paclpoCTpaHseTCss Ha pe3b0OBbIE
COEIMHEHUSI.

5.7.1.4.5 DnemeHTsl OaTtapen NODKHBI OBITH W3OJIMPOBAHBI IS MPEIOTBPALICHUS CIIy9aifHOTO
KOHTaKTa IPU OTKPBITHH KPBIIIKH OaTapeu.

5.7.2 barapen nepBUYHBIX 3JIEMEHTOB U aKKyMYJISITOpPHBIE OaTaper eMKOCThIO 70 25 A-u*

* JlaHHBIE HE PacIpOCTPaHAIOTCA Ha OaTtapen (oHapel MaxTepCKuX Kacok.

5.7.2.1 Obwue 3ameuvanus

5.7.2.1.1 Barapeu BHYTpH 3JIEKTPOOOOPYIOBAHUS C 3AIMUTON BHJIA € JOJDKHBI COCTOSTH TOJIBKO U3
3JIEMEHTOB, COSJIMHEHHBIX MTPOCTEHIIMMU PSIIaMH.

5.7.2.1.2 CraemyeT WCIONB30BaTh TOJNBKO JJIEMEHTHI C HOPMHPOBAHHBIMH XapaKTCPHCTUKAMH,
yKa3aHHBIMH B CTaHOapTaxX Ha dJIeMEHTHL. B Tabmumax 9 m 10 mpuBeneHBI EpevHH 3JICMEHTOB, Ha
KOTOPBIE YK€ UMEIOTCS MIIM HaXOATCS B TIpoIiecce pa3pabOTKA COOTBETCTBYIOMINE CTAHIAPTHL.

5.7.2.1.3 Bce ameMeHTHl B 0aTapee JOIDKHBI HMETh OJAWHAKOBYIO IIEKTPOXUMHYECKYIO CHCTEMY,
OJIMHAKOBYIO KOHCTPYKITHIO M PaBHBIC 3HAYEHUSI HOMHHAIBHBIX €MKOCTEH.

5.7.2.1.4 Bce Oarapen ciemyeT pasMemiaTh M OSKCIDIyaTHPOBAaTh TakUM o00pa3oM, YTOOBI He
BBIXOJUTH 3a JOITyCTUMBIE MPEJIEINbl, yKa3aHHbIE H3TOTOBUTENIEM JIEMEHTa WK OaTapeu.

5.7.2.1.5 batapeu He OOJKHBI COIEP)KATh PACTIONOKEHHBIX XAOTHYHO MEPBUYHBIX U BTOPUYHBIX
JJIEMEHTOB.

5.7.2.1.6 TlepBuuHbIC ¥ BTOPUYHBIC DJICMCHTHI WJIA OaTaped HE CICAYET WCIONB30BaTh B OJHOM
000J104Ke 3JIEKTPOOOOPyI0BAHHS, €CIIH OHH B3aUMO3aMEHSIEMBI.

5.7.2.1.7 TlepBuunsie  OaTapew  mepesapspkaTh  HE  JONyCKaeTcs. Eciam  BHYTpH
3JIEKTPOOOOPYIOBaHNUS, COJIEPIKAIIIETro EPBUYHBIC OaTapen, IMEeTCs Ipyrol UCTOUYHHK HANPSDKCHUS U
CYIIECTBYET OIIACHOCTb HX B3aMMHOTO COCIMHEHHs, TO HEOOXOJMMO TPEIIPHHATH MEpBHI,
MIPE0TBpaNIAONINE MTPOIyCKaHUe Yepe3 HUX TOKa 3apsIKH.

5.7.2.1.8 B Oarapesx He cIemyeT WCIONB30BaTh DJIEMEHTHI, IIPOU3BEICHHBIC DPa3HBIMH
HU3TOTOBHUTEISIMHU.



5.7.2.1.9 KoHCTpyKIus U pa3MEIICHUE 3JICMEHTOB TOJDKHBI ObITh TAKUMH, YTOOBI TPEIOTBPATHTH
YTEUKY ODJICKTPOJIATA, YTO MOXKET OTPHUIATEIBHO MOBIUSATh HAa BHJA 3aIUTHl WM 3JICMCHTHI,
obecrieynBaroIue 0€30MacHOCTb.

5.7.2.1.10 JInsg 3MEKTPHYECKOTO COCAWHEHHS OaTaper MOJDKHBI UCIOJB30BaThCS TOIBKO METOJEI,
PEKOMEHIOBAaHHEBIC H3TOTOBUTEIICM.

Tabnumna 9 - [lepBuyHbBIC 27T€MEHTHI

Tun [HonoxurenpHbIN DIEeKTPOIHUT Otpunarensuslii| HopmansHoe | MakcuManbHOe
3JIeMEeHTa 10 ANEKTPOL AIIEKTPOL HaTpsDKCHHE, | HaAIpPsDKCHHE
IoCTP B Pa3OMKHYTOH
MDK 86-1 uenu, B
- Huokcun XJopuasl aMMOHUS, Hunk 1,5 1,73
Mmaprania* LIMHKA
A CoenuHeHus 1,4 1,55
KHCIIOpOJa
C Junokcua Opranuyeckoe Jlntmit 3,0 3,7
Maprasia COeIMHEeHnEe
E Xnopua THOHUIIA T'uapar 3,6 3,9
HEOPTaHUIECKOTO
COCTUHCHUS
L Jnoxcum 1,5 1,65
Maprasia
S Oxkcup cepebpa T'uapokcun Hunk 1,55 1,63
(Ag,0) IEJIOYHOTO
MeTraia
T Oxcuppbl cepedpa 1,87
(AgO, Ag;0)
ok Juokeun cepbl I'uapar Jlutuit 3,0 3,0
OpraHu4yecKoi conu

* DneMeHTH U3 IWHKa/Anokcnaa Mapranna omucansl B [OCT P MOK 86-1, Ho He 0003HAUEHBI 110 THUITY.
** DeMeHT He HCIOJIB3yeTCs

5.7.2.1.11 Ecnu npu ycTaHOBKe OaTaper BHYTPH 3JICKTPOOOOPYIOBAHUS BaXKHA €€ OPUCHTAIHS, OHA
JIOJDKHA OBITh YKa3aHa CHapyKH 000JI0UKH 3JIEKTPOOOOPY I0BaHHS.

5.7.2.1.12 Tlpn HEoOXOAMMOCTH 3aMEHBI JJIEMEHTOB WM Oarapeil BHYTpH KopIyca MOTpeOUTeNb
JIOJDKEH O3HAKOMUTBCS C COOTBETCTBYIOIIMMH ITapaMeTpaMu, MO3BOJISIOIINMH POU3BECTH TEXHUYECKH
TPaMOTHYIO HMX 3aMeHy. [lapamMeTpbl OJDKHBI YKa3bIBaThCsl M3TOTOBHTENIEM JJIEMEHTA WIHM Oarapeu
a0 Ha Kopmyce, Ju0O BHYTpPHM HEro, Ju0OO B HHCTPYKUHMH IO JKciulyaranuu. K mapamerpam,
YKa3bIBAEMbIM H3TOTOBHUTENIEM, OTHOCATCS: PEKBH3UTHI U3TOTOBHUTEIS, KATAIOKHBIH HOMEp JJIEMEHTA
win 0aTaped, TUI DIEKTPOXMMHUYECKONW CHUCTEMbI, HOMHHAILHOE HANPSHKEHHE M HOMHUHATbHAS
€MKOCTb.

Tabauma 10 - Bropuunslie snemeHTs A K

O6o3HaueHue Tun DNEKTPOIUT MaxkcumanpHoe | HommHansHOE
CTaHIapTa 3IEKTPOXUMUICCKOMN HapsDKCHHE | HaIpsDKeHHE,
CHUCTEMBI Pa30MKHYTOM B
nenu, B
T'OCT P MBK CBUHIIOBO- CepHas KucioTa 2,67 2,2
61056, KHCJIOTHBIE (MOKpBIE) | (IIIOTHOCTH 1,25 r/eM’)
T'OCT 29111 CBHHIIOBO- 2,35 2.2
KHCJIOTHEIC (CyXHe)
I'OCT Huxenb-xagMueBsie Tunpoxcna kamwst 1,55 1,2
26367.1,TOCT (mrotHOCTS 1,3 r/em’)
27174
* I'uapun HUKens T'mapoxcua kamus 1,5 1,2

* DJIeMEHT He HCIIOJIB3YECTCA.




5.7.2.2 Ymeuxa socnnamensiowecocs 2aza

DOneMeHTI W 0araper  pacCMATPUBAIOT  KAaK  MOTCHIMAJIBHBIC  WMCTOYHUKH  YTCYKH
BOCIUIAMEHSIOIIErOCs I'a3a, KOTOPBIM MOXET OBbITh 3JIEKTPOIIMTHYECKUH ra3, T. €. BOJOPOJ ¥ KHCIOPO/,
o0pazyeMble B pe3yJIbTaTe IEKTPOIN3a B COOTBETCTBYIONINX KOINYECTBAX.

VYunuThiBasi OMAacHOCTh YTEUKH BOCIDIAMEHSIONIETOCS Ta3a W3 DJIEMEHTOB W Oartapel, ciemyer
COOJFONIATh CIIEIYIOIIHE IIPAaBHJIA:

- DJIEMEHTH W OaTapew JOJDKHBI COOTBETCTBOBATH TPEOOBAHMSM, YKa3aHHBIM H3TOTOBHUTEIIEM B
HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIMH Ha HUX;

- DIIEMEHTHI U 0aTapen JOJDKHBI SKCIUTyaTHPOBAThCSI B HOMHHAIBHOM PEXHME paboTh, yKa3aHHOM
HU3TOTOBUTEIIEM B HOPMATHUBHO-TEXHUUECKOW JOKYMEHTALUH;

- BBIXOJHOE HAalpsDKEHHE OJJIeMEHTa W OaTaped JOJDKHO ObITh B MpeAenax, yKa3aHHbBIX
M3TOTOBUTENIEM B HOPMAaTHBHO-TEXHUYECKOH TOKYMECHTAINH;

- JIOJDKHBI coOutofathes TpeOoBaHHMs 0€301MacHOCTH 3JIeMEeHTa W OaTapeu, ycTaHaBJIMBaeMbIe
HU3TOTOBUTEJIEM B 3aBHCHUMOCTH OT NPUMEHEHHOM B3pbIBO3alIUTHl KoHKpeTHoro Bujma no I'OCT P
51330.0 u ¢ y4eTOM KOHCTPYKITHH JIEMEHTA U OaTapeu:

a) ¢ yTEUKOH raza B HOpMaJbHOM PEKUME pabOTEHI;

6) 6e3 yTeuku ra3a B HOpMaJIbHOM PEXHUME PaOOTHI.

5.7.2.3 Jlonycmumas snekmpoxumuieckas cucmema

CrnemyeT WCHONB30BATH TOJBKO 3JIEMEHTHI, KOTOpHIC TepedrcieHsl B Tabimmax 9 wm 10 u Ha
KOTOpbIE UMEIOTCS CTaHAAPTHL.

5.7.2.4 Knaccugpuxayus snemenmos u bamapeti

B 3aBUCMMOCTH OT XapakTEpUCTUK 3JEKTPOXMMMUYECKHUX CHCTEM, OT KOHCTPYKLMH 3JIEMEHTOB U
Oarapell MpeaNPUHIMAIOT PAa3JIMYHBIE MEPHl NPEAOCTOPOKHOCTH. Mcxonas m3 Kpurepus TpeOyeMbIx
Mep MPEIOCTOPOKHOCTH, AIIEMEHTHI B OaTapen KIACCH(PHUIUPYIOT MO OMACHOCTH YTEUKH Tra3a Ha JBE
TPYIIIBL:

- C yTEeUKOH ra3a B HOPMaJIbHBIX pabounx ycnoBusx. K 3Toil rpymme OTHOCAT OTKPHITHIE JIEMEHTHI
Y YIUIOTHEHHBIE DJIEMEHTHI, CHA0)KEHHbIE BEHTHJIEM;

- 0e3 yTeUKH raza B HOPMaJIbHOM PEXUME PaOOTEHIL.

5.7.2.5 Obwue mpebosarus

5.7.2.5.1 Tlpu repMeTH3auu dJIEMEHTa YCTPOWCTBA cOpOca NaBJICHUS HE OJKHBI 3aKphIBaThCS. B
YCIIOBHUAX Hamboliee HEONArOmpUATHONH M MpeICKa3yeMOol yTeUKH u3 OaTaped pasMep OTBEpCTHS IS
cOpoca JMOIKEH OBITH JOCTaTOYHBIM [UIS TPEAOTBPAIICHHS OMACHOTO POCTa JMJABICHHUA B
repMeTH3UPOBaHHOM y3ie. [l kaxmoit Oarapen TpebyeTcs XoTs ObI 0JTHO 0TBepcTHe Iyt cOpoca. Ilpu
TepMETH3aINH JIIEMEHTOB U 0aTapell He0OOXOIUMO YUHTHIBATE BO3MOXKHOE PACIIMPEHHE FIIEMEHTOB BO
BpeMs 3apsAKH.

[Ipumeuanus

1 B HacrosmeM CTaHAapTe CMBICI TEPMHHOB “TEPMETU3UPOBATH’ M “TepMETU3alUs’ HE COOTBETCTBYET
OIIpe/ieNICHUSIM (CMBICITY) aHAIOTHYHBIX TEPMUHOB, m310keHHsIM B [OCT P 51330.17.

2 Pa3Mepsl W pacIoJIOXKCHHE OTBEPCTHil Miisi cOpoca 3aBHCAT OT THIIA U eMKocTd Oarapeil. Takxke ciexyer
YYHUTBHIBATH BIHSHKE IPOLIECCOB CTAPCHHUSI HA EMKOCTh 0aTaper U, CJICA0BATEIIbHO, HA CKOPOCTh 00pa30BaHus rasa.

5.7.2.5.2 mes BBHAY BO3MOXXHOCTH IOTCHIMAJBHOH YTEUKH Ta3a, MPH OINPEIEICHUN CXEMBI
pacmonoxxeHus 6atapel HeOOXOIMMO NMPHHUMATh BO BHUMAaHKE BECh AMAINA30H PadOYMX TeMIepaTyp,
BHYTPCHHEE CONPOTHBICHHE OaTapew W TpeAensl HampsokeHus. llpw 3ToM  mpeamomaraercs
BO3MOXKHOCTh pazbamaHca Oarapeil. DJIEMEHTBI C HE3HAYUTCIBHBIM COMPOTHBICHHEM U
HapsHH>KEHUEM MOKHO HE YUYUTHIBATh.

5.7.2.5.3 TemnepaTypa Hapy>KHOW MOBEPXHOCTH JJIEMCHTa HJIM OaTaped HE MOJDKHA IPEBBIIIATH
3Ha4YeHMs, yka3aHHoro wusrorosurenem, mwim 80 °C B 3aBUCHMOCTH OT TOTO, Kakoe 3HA4YECHHUE
TEMIIepaTyphbl MEHBIIIE.

5.7.2.5.4 DnexTpuUuecKHe COCOMHEHHS MEXIy OJeMEHTaMH U ¢ OarapesMu JOJDKHBI
COOTBETCTBOBATh TpeOoBaHMAM 4.3. PexoMeHayeTcs MPUMEHSATh COSNWHCHUS, THII KOTOPBIX YKa3zaH
HM3TOTOBHUTEJIEM DIIEMEHTA FUTH OaTapew.

5.7.2.5.5 Mexnay moirocaMd 3JIEMEHTOB HEOOXOIUMO COONIOAATH CICAYIONINE JICKTPUICCKHC
3a30pHI U ITyTH YTEUKH:

- ANEKTPUUYECKHUE 3a30phl M MYTH YTEUKH MEXIy MOJIOCAMHU 3JIEMEHTa MOXHO HE NPHHUMATh BO
BHUMAaHHE B CJIydYae, KOTJIa OTHENBHBIA 3JIEMEHT BBHIIIONHEH KaK Oe30MacHEBIM, T.e. TOK KOPOTKOTO
3aMbIKaHUS W MAaKCHMalbHas TeMIlepaTypa IMOBEPXHOCTH B HEM OTrPaHHUYEHBI COOTBETCTBYIOIIMMHU
3HAYCHUSMH 3a CYET BHYTPEHHETO COIPOTUBIICHHUS;

- DNIEKTPUYIECKUN 3a30p M MyTh YTEUKH MEX/Iy IOITI0CAMH AJIEMEHTAa JOJDKHBI COCTABIISITH HE MEHEe
0,5 MM B cityuae, KOTr/ia B OTJEIIbHOM 3JIEMEHTEe MaKCHUMalIbHOE HaIPsDKEHNE PA30MKHYTOH LENH paBHO



WM MeHble 24 B, 1 3TOT 25ieMEHT He sIBJIeTCS 4acThlo OaTapeu;

- 3JIEKTPUUECKHUI 3a30p U MyTh YTEUKU B 3aBUCHMOCTH OT HANPSKEHUS JOJKHBI COOTBETCTBOBATh
3HA4YEHMsM, yKa3aHHbIM B Tabiuie 1, B ciyyae, KOraa HampspKeHHE BO BceX OarapesiX W 3JIeMEHTax
6ouee 2 B.

5.7.2.5.6 B uensix npeaoTBpallleHus] HEMPABUIBHOTO COETMHEHUS WM UCTIOJIb30BAHUS 2JIEMEHTOB C
Pa3IMYHBIM YPOBHEM 3apsiIKH, WIH 3JIEMEHTOB C Pa3HBIMHU CPOKaMHU CITY>KOBI BCE TepPMETH3UPOBAHHEIC
BTOPUYHBIC AJIEMEHTHI CIETyeT OObEANHATE B CUHBIN OaTapeiHbI UCTOYHUK MTUTAHUS.

5.7.2.5.7 Ecnu anmeMeHTH 1 0aTapen He SBISIOTCS HEOTHEMIIEMOH YacThIO AIIEKTPOOOOPYIOBaHUS,
CleyeT NPEANPHHATH MepHl [UIA 3allUThl DJIEMEHTOB, OaTraped WIH 3apsIHOTO YCTPOWCTBA OT
HENPaBWIBHOTO MTOJICOSIIMHEHHUS HX K 3JIEKTPOOOOPYIOBAHHUIO.

K Takum cmocob6aM 3amuTBl OTHOCAT: TNPHUMEHEHHE MOJSPHU30BAHHBIX COCOMHUTENCH WiH
MapKHPOBKY COEAMHHUTENEH, TOKA3BIBAIOIIYIO IPAaBIIIBHOE COEANHEHHE.

Taxke JODKHBI ObITh BBIMOJHEHBI YCIOBHS I O€30MIaCHOT0 0ObEAMHEHHS LICTICH.

5.7.2.5.8 Eciu B HOpMAIbHOM WM HCHOPMAJIBHOM pEXHMax pabOThI BO3MOXKEH BBIOpPOC
JJIEKTPOJINTA, HEOOXOJMMO IPEANPHHSATH MEphl, NPENOTBPAIIAIOIINE 3arps3HEHUE 3JIEKTPOIUTOM
yacTe 3IJIeKTpOOOOPYAOBaHUS, HAXOIIMXCS I0J] HAmpshKEHHEM. | epMeTH3MpOBaHHBIE DJIEMEHTEHI
9TOH 3aIUTHI HE TPEOYIOT.

DreMeHTHI WM 0aTapen OTKPBITOrO THIA WM ¢ yrpasieHneM oT [IPA m1omkHBI OBITH HOMENICHBI B
OTAEIBHBIA KOPITyC Ui 3allUThl OT DJJEKTPOIMTa JAPYIHX dacTedl 3IeKTpooOOpyHOBaHUSL.
DNeKTpUYeCcKUit 3a30p U MyTh YTEUKH BHYTPH KOPITyca dJIEMEHTAa WK 0aTaper OTKPBITOTO THUIA HITH C
ynpasieHnueM ot [IPA crenyer yBenuuuths He MeHee yeM 10 10 MM.

5.7.2.5.9 Batapem W COCIMHEHHBIE C HUMH 3allUTHBIC YCTPOWCTBA MOJDKHBI OBITH IPOYHO
3aKpeIUIeHBI CIIEIHATBHBIM 32)KHMOM WJIH KPETIEKHBIM YCTPOUCTBOM.

5.7.2.5.10 barapes u compspkeHHOE 3aIIWTHOE YCTPOWCTBO WJIM YCTPOMCTBA HE IOJDKHBI
TIepPEeMeIIaThCsl OTHOCUTEIBHO IPYT APYyTa, TaK Kak 3TO HapyIIaeT TpeOOBaHMUS K 3aIUTE BH/A e.

[Mpumeuanne - CoorBercTBUe 5.7.2.5.9 m 5.7.2.5.10 momkHO OBITH MPOBEPEHO IO U IMOCIE MEXaHUYECKOTO
ucnbtanus Ha yaap/magenue corinacao 'OCT P 51330.0.

5.7.2.6 3apsoxa 60 63pbi600NnacHoll 30He

5.7.2.6.1 Ecnm snementsl M Oarapen TpeOyercsl mnepe3apsiuTb BO B3PHIBOONACHOW 30HE, TO
3apspKAIONINe EH JOJDKHBI SIBISTHCS YACThIO 3JIeKTpoobopynoBaHus. CucreMa 3apsiiku 10JDKHA OBITh
TaKOM, 4TOOBI JJaKe B YCIOBHSX OJHOW €€ HEHCIIPaBHOCTH HANpPSDKEHHE M TOK 3apsAKK HE TIPEBBIIATT
MIPEEIIOB, YCTAHOBICHHBIX N3TOTOBUTEIEM.

5.7.2.6.2 B OTCYTCTBHH yTE€UKH ra3a B HOPMAIEHOM PEKUME PabOTHI TOTTOTHUTEIBHBIX TPEOOBAHIA
K 3apsKe JIEMEHTOB HE MPEIbsBISIOT.

5.7.2.6.3 Ilpu 3apsiaKe SIIEMEHTOB C YTEYKOH ra3za B HOPMaJIbHOM peXuMe paboThl MaKCHMAllbHOE
cofiep’kaHne BOJOpoJa B KOHTeHHepe Oartapen He NomkHO mpeBbimarh 0,02 o0bemHBIX moner (2%).
KonueHnTpammio Bogoposa N3MEPSIIOT HEMPEPhIBHO B TECUCHHE HCIBITAHWH, ONMHCAaHHBIX B 6.6.4. Jlis
3apsAJIKA UCTIONIL3YIOT YCTPOMCTBO coracHo 5.7.2.6.1.

5.7.2.6.4 3apsiaka JOIyCKaeTcsl TOJBKO B 0OE30MacHBIX IpeleliaX, YKa3aHHBIX W3roToBHTelieM. B
HHCTPYKOHUU  HU3TOTOBUTECIIL JOJDKCH M3JIOKWUTH YCJIOBHA  OKCIUTyaTallud, BKJIIOYasd YCJIOBUA
TPaHCIIOPTUPOBKH OaTapeil Miln 2JIEMEHTOB BO B3PBIBOOIIACHOW 30HE, UCKITIOYAIOIIUE YTEUKY ra3a.

Ecnu 3apsimHOe yCTpO#CTBO, SIBIISIIOIIEECS YaCThIO AJIEKTPOOOOPYHOBAaHUS, HE COOTBETCTBYET
onHomy u3 Tpedosanuii 'OCT P 51330.0, To:

- €ro cleayeT 00eCTOYNTh U 3allUTUTh OT 0OPATHOTO TOKA 3JIeMEHTa UK OaTapeu;

- cIemyeT BBDKIATh BpeMs, 10 HCTEUYEHHHM KOTOPOTO TeMIleparypa »JeMeHTa Win Oaraped
CTaHOBUTCS HIKE NIPE/IEIEHOM.

IToce BBIMONHEHUS] yKa3aHHBIX TPEOOBAaHWH 3JEKTPOOOOPYIOBAHHE C 3apSAHBIM YCTPOHCTBOM
MOXHO TPaHCIIOPTHPOBATH BO B3PHIBOOIIACHYIO 30HY.

5.7.2.6.5 Ecim B TOM e KOpIyce HMEETCS IPyro WCTOYHHK HANpPsDKEHHs, TO OaTapero H
JNIEKTPUUECKUE LEMM CIEeAyeT 3allUTHTh OT 3apsAKH JpyrdM HCTOYHMKOM. Hampumep, mnpu
BO3HUKHOBEHHH BBICOKOTO HAIPSKEHUSI, CIIOCOOHOTO BBI3BATh IOBPEXICHHE M30JIAIUH, 00ECICUUTh
3aluTy 6aTapeI/I nu Ilel'[eﬁ MOXHO, OTACIMB HUX OT APYIruX HCTOYHHUKOB HANPSKCHUA W YBCINYUB
NIEKTpUYECKHi 3a30p (cM. Tabnuity 1).

5.7.2.7 Paspsoka snemenmos

5.7.2.7.1 Ecmm TokoBas Harpy3ka OT OaTaped MOXKET IOBPEAWTh €€ B TaKOW CTENeHH, YTO
YXYIIIAIOTCSl XapaKTEPUCTHKU 3allMThl BHIA e, TO Harpy3ka WIN 3allMTHOE YCTPOWCTBO OJDKHEI
YKa3bIBaThCsl M3TOTOBUTENEM JIEKTPOOOOPYJOBAaHHS B HOPMATHBHO-TEXHUYECKOW JIOKYMEHTALIUH.

Ecnu xapakTepuCTHKHY 3aIIMTHI BUJA e HE YXYIIIAIOTCs, TO HArpYy3Ky WM 3aIIMTHOE YCTPOMCTBO B
HOPMAaTHBHO-TEXHUYECKOW JTOKYMEHTAllMN MOXKHO HE YKa3bIBaTh.



5.7.2.7.2 B repMeTH3UpPOBAHHBIX JJIEMEHTAX JOJDKHA OBITh OOecrieueHa 3aliuTa OT NIyOOKOU
pa3psAAKU ¥ PEBEPCUPOBAHMS MOJIAPHOCTH OTAEIBHBIX 3JIEMEHTOB.

5.7.2.7.3 Tlpu mnocnenoBaTeIbHOM COCJMHEHHH OoOJiee TpeX TIepMETU3UPOBAHHBIX 3JIEMEHTOB
HEOOXOAMMO MPEANPHUHATE MEphl, HCKIIOYAIOIIME BO3MOXHOCTH 3apsAKH 3JIEMEHTOB C OOpaTHOM
MOJISIPHOCTBIO.

[Ipumeuanue - daxkTHveckas eMKOCTh 3JIEMEHTOB B TEUEHHE UX CPOKA CIy>KOBI MOXKET yMEHbIIaThca. B 3ToM
cliyyae 1mong BOSHeﬁCTBHCM DJICMCHTOB, UMCIOIINX 6OJ'II>I.Hy}O €MKOCTbh, DJIEMCHTHI C MEHBIIEH €MKOCTBHIO MOTYT
U3MEHUTH CBOIO IOJIAPHOCTbD.

5.7.2.7.4 Ecnu ana npeioTBpallleHUs U3MEHEHUsS! MOJIIPHOCTU JJIEMEHTOB BO BpeMs paspsiaKu
UCTONB3YIOT [ENb 3alIUTHl OT TIyOOKOW paspsiKh, TO MHHAMAIGHOC 3aIHPAOIee HAIPSKCHUC
JIOJDKHO OBITH PAaBHO 3HAYCHUIO, YKA3aHHOMY H3roTOBHTENIeM OaTtapeu. [locie OTKIIOYCHUS HATPY3KU
TOK OT OaTapen foiwkeH ObITh MeHee 0,001 HoMIHATBHOI eMKOCTH.

[Ipumeuanue - [Ipu nocnenoBaTeIbHOM COSAMHEHUN OOJBIIOTO KOJINYECTBA JIEMEHTOB, Oarogaps 10mycKam
HaNpsDKEHUH OTAETBHBIX 3JIEMEHTOB U HAJMYHIO LIETH 3aIIUTHI OT NTyOOKOH pa3psaaky, 3aluTa 0aTapen MOXXeT He
noTrpedoBaThesa. Kak mpaBmito, 07lHa ENb 3alIUTHI OT IIyOOKO# pa3psaKd MOXKET 0OCITyKUBaTh He OoJiee MIeCTH
IIOCJICAOBATCIBHO COCAMHCHHBIX 3JICMCHTOB.

5.7.2.7.5 Tlpu ompeneireHMH W KOHTPOJE JOIMYCTUMOTO Tpejeia MUHUMAIBHON TeMIlepaTypbl
MOBEPXHOCTH HEOOXOJMMO YUYHUTHIBATH CAMBIN BBICOKHH TOK Pa3psAIKH, JOITyCKAEMbIi MaKCUMAaIbHON
HATrpy3KOW WK 3aIUTHBIM YCTPOUCTBOM (YKa3bIBACTCS H3TOTOBUTEICM AJICKTPOOOOPYIOBAHUS ).

Korma Hu Harpys3ka, HH 3allUTHOC YCTPOWCTBO HE YKa3aHBl, TO TOK DPa3psAAKH MOXKET OBITh,
HalpuMep, OINpeAeieH YBEIUYeHHeM B 1,7 pa3a HOMHHAJIBHOTO TOKa IUIABKOTO MPEJOXPAHUTENS WU
TOKa KOPOTKOTO 3aMBIKaHUs.

5.7.2.7.6 3ammTHBIE YCTPOHCTBA B COOTBETCTBUM C TPeOOBAHMSAMH HACTOSIIETO CTaHAApTa
SBIISIOTCSI YaCTHIO CHCTEMBI YIPaBICHHA. VI3rOTOBUTENH MOIHKEH OOECIIEYHTh COOTBETCTBHE YPOBHS
0e30IaCHOCTH BCEil CHCTEMBI yIIpaBIeHUs TPpeOOBAHMSIM HACTOSIIETO CTaHIApTA.

IMpumedanne - 3amMTHBEIE YCTPOMCTBAa JMOJDKHBI OTBEYaTh TpeOOBAaHMSAM, YCTaHOBIEHHBIM B [1] k
obopynosanuto kareropuu I11.

5.7.2.8 3awuma opyaux eudos

B orcekax BMecTe C OTKPBITBIMH 3J€MEHTaMH WM OarapesiMM, a TaKXKe BMECTE C
TCpMETU3NPOBAHHBIMH JJICMCHTAMH U 6aTape51M1/1 oe3 3alIUTHBIX yCTpOﬁCTB MOTYT HaxOIWUTbCA
YCTpOMCTBa W/WITM KOMIIOHEHTHI C 3aIlIUTON BUIOB ¢ U m. [IpucyTcTBUE YCTPOICTB M/MIIM KOMIIOHEHT C
B3pBIBO3AIINTON BUAA d WIIH i HE IOITYCKAeTCS.

5.7.2.9 Omxniouenue u mpancnopmupoeaue

5.729.1 Ecau Oatapero TpeOyercsi OTCOEAMHHUTH OT HCIOJIB3yEMOI0 O0OpYIOBaHHS BO
B3PBIBOOIIACHOM 30HE, TO HEOOXOIMMBIM yCIOBHEM SIBIISIETCS €e 0€301acHOe OTKIIIOYEHHE.

5.7.2.9.2 Eciau KOMIIOHEHTHI TOJ HANpsSHKEHUEM HMEIOT cTeneHb 3amutbl Huwke [P30, To Ha
JJIeMeHTax W Oarapesix NOJDKHA OBITH NMpenyNpeAnTeNbHAs HAAIKNCh O 3alpeTe WX IEepPEeMEIIeHUs BO
B3PBIBOOIIACHYIO 30HY.

5.7.2.10 Hononrnumenvrole mpebosanus Kk bamapesm u 31eMeHmam CneyuaibHbiX munos

5.7.2.10.1 Ha »nmeMeHTBI €eMKOCTBIO 25 A9 pacIpOCTPAaHAIOTCS TaKKe TPeOOBAHMUSI, M3II0KEHHEIE B
5.7.1.1-5.7.1.10; 5.7.2.1-5.7.2.7; 5.7.3.1-5.7.3.5.

5.7.2.10.2 DnexTpuyecKue COeIMHHUTENH, BBI3BIBAIOIINE HArpeB JJIEMEHTAa WM OaTape, MOXKHO
HCIIOJIb30BaTh TOJBKO C pa3pelIeHns U3TOTOBUTEIS dJieMeHTa (6aTtapen).

5.8 CoeanHeHus oO1Iero Ha3HAYCHUS M COETMHUTENIbHBIE KOPOOKH

HomuHanbHble XapakTepUCTUKH COETUHEHHH OOINero Ha3HaueHHs W COEAMHHUTENLHBIX KOPOOOK
OTIPENEISIIOT 110 METOAWKE, W3JI0KEHHOW B 6.7, TakuM 00pa3oM, 4TOOBI BO BpEMs SKCILTyaTalllH
Ipe/ienbHast TeMIlepaTypa He MpeBbIlIajia 3HaYeHNH, yCTaHOBJICHHBIX B 4.8.

Jliist coemHEeHMH 001IeTo Ha3HAUYEHHS M COSAMHUTENILHBIX KOPOOOK TOJDKHA yCTaHABINBATHCS OHA
U3 JIByX XapaKTEPHUCTHK:

a) HOMHHJIBHBIH JIOIyCTUMBIH ITPeaeT MaKCHMaIbHON MOIITHOCTH PACCENBAHMS HIIH

0) psAA BeNMWYMH, COACPXKAIIMX JUIS KaXXJOro THIA BBIBOJA JONYCTHMOE KOJMYECTBO M CEUYCHHE
MIPOBOJIOB, @ TAK)KE€ MAKCUMAITbHBII TOK.

CBezneHnsa 1O ONpPENCNCHUI0 KOMOWHAIMM BBIBOJOB M IIPOBOJOB AT COEAMHEHHH OOIIEro
Ha3HAYCHUsI U COETMHUTEIBHBIX KOPOOOK MPUBEICHBI B IPHIIOKEHNH J1.

5.9 Pe3uctuBHBIE HarpeBaTe (KpOMeE JIEKTPOHATpeBaTeNe, TUTaeMBIX OT CETH)

5.9.1 B pmaHHOM mofpasfene W3JIOKEHBl JONOJIHUTENIbHBIE TpeOOBaHUS K PE3UCTUBHBIM
HarpeBaTeJbHbIM YCTpOICTBAaM U OJloKaM, 3a HCKIIOYEHHEM YCTPOHCTB M OJIOKOB CETEBOTO
anekTpoHarpena (cm. 3.13).



Ilompaznen He pacnpocTpaHsercs Ha MHIYKUUOHHBIE HAarpeBaTelld, HarpeBareld  Cco
CKUHA((PEKTOM, IUIIEKTPUUECKHE HarpeBaTesld WIM Ha IOyl JpYryl0 CHCTEMy Harpesa,
MPeIyCMATPUBAIOIIYO IMPOITYCKAHUE TOKA Yepe3 KHUIKOCTh, 000IOUKY MU TPYOOIIPOBO/I.

[Ipumeuanus

1 TpeboBaHHMS K STEKTPHYECKUM CETEBBIM PE3NCTUBHBIM HarpeBaTeIbHBIM CHCTEMaM H3JI0KEHEI B [2].

2 CormacHo TpeOOBaHMSIM K 3allUTE BUAA e, JONOJIHUTENBHBIE MEPHI IO OOECIeUeHHIO 0e30NacCHOCTH
PE3UCTHBHOTO HArpeBa BKJIIOYAIOT: IIPUMEHEHHE YCTPOWCTBA OTrPAHWYCHHUS TEMIIEPaTyp, TepMETH3aIHI0
BCTPOCHHOIl cHCTeMBl, u3MepeHHe octatouHoro Ttoka (30-300 MA), a Take 3a3eMyieHHE OOOJOYKH WIIH
NPUMEHEHHE CUCTEMbI KOHTPOJISI M30JISILUH M UCTIBITAHUH TePMOCTAOMIIBHOCTH CHCTEMBI H30JISLIHH.

5.9.2 B HacTos1eM CTaHaapTe:

- K HarpeBaTeIbHBIM PE3UCTOPaM HE MPUMEHSIOT TpeboBaHus 4.7;

- tpeboBanus pazmena 7 OCT 51330.0 He pacmpocTpaHSIOT Ha BJIEKTPUYECKUE H30JIALIHNOHHBIC
MaTepualibl HarpeBaTebHbIX PE3UCTOPOB.

5.9.3 HarpeBarenbHblil pe3UCTOP IOJKEH UMETh MOJIOKUTEIbHBIH TeMIIepaTypHbIA KOdQQUITHEHT.
N3roroButens A0MKEH yKa3aTh HOMUHAIBHOE 3HAUEHHE COMPOTHUBIICHUS PE3UCTOpa MPU TEMIIEpaType
20 °C 1 pomycTHMbIE OTKJIIOHEHUS OT 3TOr0 3HAUYEHUS.

5.9.4 M/3zonsumoHHbIE MaTepHanbl B PE3UCTHBHOM HArpeBaTelIbHOM YCTPOWCTBE CIIEIyeT
UCTIBITBIBATh COTTIACHO 6.8.4.

5.9.5 Ilpu ucnbiTaHUsIX cOrjaacHo 6.8.6 MyCKOBOM TOK XOJIOAHOIO PE3UCTHUBHOIO HArpeBaTEIbHOIO
YCTpOMCTBA HE JJOJDKEH MPEBHIIIATh 3HAYCHNE, YKa3aHHOE N3roToBUTENEM, Oostee yeM Ha 10% B 1110001
MOMEHT BpeMeHH ciycTs 10 ¢ mocie mojayu Ha Hero 3JeKTPOIUTaHuS.

5.9 6 MWsroroBurens NODKEH yKa3aTh TUI 3alIMTHOTO YCTPOMCTBA IUIi WCIOJNB30BAHUS C
PE3UCTHBHBIM HarpeBarelieM. 3allUTHOE YCTPOHCTBO IODKHO JHOO OTBeYaTh TPEeOOBAHMSM,
M3JI0KEHHBIM B IpWIOKeHHH [, b0 pe3nCTHBHOE HArpeBaTeNbHOE YCTPOWCTBO IOJIDKHO OBITH
MEXaHUYECKH 3alIMIIEHO TAKUM e 00pa3oM, KaK B 3JIEKTPOOOOPYIOBAHHH.

5.9.7 Ecnu 31eKTponpoBosiiee MOKPHITHE BBITTOIHSAET POJIb 3AIIUTHOTO YCTpoicTBa (cM. 5.9.6), TO
OHO JOJIKHO PaclpOCTPaHATHCS Ha BCIO MOBEPXHOCTh M3OJIMPYIOILETO KOXKyXa M MPECTaBIsATh COO0M
PaBHOMEpPHO paclpeieleHHbI MPOBOIAIINI Cl0M, MmokpeiBaromuii He MeHee 70% wu3onMpyrouiei
MOBEPXHOCTH. DJIEKTPUUECKOE COIPOTHBICHUE MPOBOJSIIETO HOKPHITUS TOJDKHO OBITH TOCTATOYHBIM
JUTsE 00ECTICUCHHMS 3aIMThI PE3UCTUBHOIO HArPEBaTelisl B COOTBETCTBHH C 5.9.0.

5.9.8 DnexTpuueckas H30JAIMS JOJDKHA OOEcCIeYnBaTh HEKOHTAaKTHPOBAaHWE HarpeBaTeIbHOIO
pe3ucTopa ¢ MOTEHIUAIBHO B3PHIBOONACHON CpelloW 0 TeX IIOop, MOKa TeMIlepaTypa MOKPBITHS He
CTaHET HIDKE MPEACTbHON TEMITEPATYPBI.

IMpumeuanne - M3omsiumnsi, KOHCTPYKTHBHO BBINOJHEHHAs B BUJIE LIAHO, Haoegaemvix Ha HAcpesamenbHblil
pe3ucmop, B JAaHHOM CIIy4yae HEPUrOJHa.

599 Ilo mnpuunHaM MEXaHUYECKOHM TMPOYHOCTH IMONEPEYHOE CEUYEHUE MPOBOJIOB NS
TOJICOGIMHEHHS K PE3UCTHBHOMY HAIPEBATEILHOMY YCTPOMCTBY IOJKHO ObITh He MeHee 1 MM’

5.9.10 Ilpu ompeneneHHH TEMIEPaTYpPHOTO Kiacca PE3HCTUBHOIO HArpeBaTEIBFHOTO yCTPOHCTBA
cilelyeT UMETh BBHJY, UYTO YCTAHOBKY JONOJHHUTEIBHON TEPMOU3OJSIIMU HENb3sS PACCMATPUBATh Kak
rapaHTHIO OT JIOCTYIIA MOTEHIMAIBHO B3PBIBOOIIACHOH aTMOC(heEpHI.

5.9.11 IIpu mpomycKkaHUM TOKa Yepe3 PEe3UCTHUBHOEC HArPEBATEILHOE YCTPOMCTBO MITH OJIOK CIeIyeT
UCKITIOYNTHh BO3MOKHOCTB IIPEBBILICHUS MPEACIbHON TeMIepaTypbl. DT0 00eCleunuBaeTCs OJHUM U3
CJIC/TYOIINX CIIOCOOOB!

a) TPUMEHEHHEM pE3UCTHBHOTO HAarpeBaTeNIbHOIO YCTPOMCTBA, 0O0JaJaromiero CBOHCTBOM
CaMOOTPaHUYEHHUS,

0) mpuMeHeHneM CTaOMITM3MPOBAHHOW KOHCTPYKIIMH PE3UCTUBHOTO HArpeBaTEeIbHOTO yCTPOWCTBA
(B yKa3aHHBIX U3TOTOBHUTENIEM yCIOBHSX IKCIUTYaTaINHN);

B) IIPUMEHEHHEM BJICKTPHUUECKOH 3aIIMTHON CHCTEMBI coryiacHo 5.9.12, koTopast IpH JOCTH)KEHUN
3aJaHHOH TEMIEpaTypsl TOBEPXHOCTH OOECTOYMBAET BCE YACTH PE3UCTUBHOTO HArpeBaTEIBHOTO
YCTPOWCTBA WM OJIOKA.

Ota 3ammrHas CHCTEMa MIOJDKHA OBITh IIOJIHOCTBIO HE3aBHCHMA OT CHCTEMBI YNpPAaBIICHUS,
UCIIONB3YEeMOM Ul peryiupoBaHHs paboueil TeMrepaTypbl pPE3UCTUBHOTO HarpeBaTeIbHOTO
YCTpOHCTBA WK OJI0Ka B HOPMAJILHOM PEXUME PaOOTHI.

st crioco6oB 0) M B) TeMIieparypa pe3MCTHBHOTO HAarpeBaTENIbHOIO YCTPOMCTBA ONpEeessieTCs
3aBHCHMOCTBIO MEXKAY pa3IMuHBIMU NMapaMeTpaMu. K Takum mapaMeTpam OTHOCATCS:

- BBIXO/IHAs TEIJIOBasi MOIIIHOCTB;

- TeMIepaTypa Cpebl, OKPYXKAIOLIEH Pe3UCTUBHOE YCTPOICTBO, - ra3a U AKHUJKOCTHU;

- XapaKTEPUCTHKH TEINI000MEHA MEX/y PE3UCTUBHBIM YCTPOHCTBOM U OKPY>KArOIIEH ero Cpeiou.

Heobxoanmast nH(bopMaIyst 00 3TUX 3aBUCHMOCTSIX NPHBOJIUTCS W3TOTOBUTENEM B HOPMATHBHO-



TEeXHUYECKOH TokyMeHTarun, npeaycmorpenHoi 'OCT P 51330.0.

5.9.12 3ammura ¢ MOMOIIBIO 3alIMTHOW CHCTEMBI 00CCIICYMBACTCS:

-  U3MCPEHHEM TEMIIEPaTyphl PE3UCTUBHOTO HATPEBAaTEILHOIO YCTPOWCTBA WIJIM  CPEIEI,
HETMOCPEJCTBEHHO OKPYIKAIOIIeH ero, Wi

- IyTeM U3MEPEHHUS, TOMUMO TEMIICPATYPBI, IBYX WK 00JIee IPYTUX MapaMeTPOB.

[IpuMeuanne - B kadecTBe Takux MAapaMETPOB MOXKHO Ha3BaTh: YPOBEHb, PACXOl, TOK, TOK YTCUKH,
TMOTPEOIIIEMYIO MOIITHOCTb.

CrienpanibHple  yCIOBHS O€30MacHO JKCIUTyaTallid PerJIAMEHTHPYIOTCS COOTBETCTBYIOIIMMHU
uHCTpYKIMAMH (cM. Taoke 27.2 TOCT P 51330.0). Hanpumep, eciu pe3UCTUBHBIA HarpeBaTeNIbHbIH
0JIOK TOCTABISIETCS C HETIOJTHOW 3aIIMTHOM CHCTEMOM, BCe cpeacTBa 0O0pabOTKH CHrHaia (Hampumep,
CpeAcTBa, 00ECHEeYNBAIONINE COBMECTHMOCTh JAaTYMKa C NPHEMHBIM YCTPOWCTBOM) JOJDKHBI OBITH
yKa3aHbl B HOPMaTUBHO-TEXHUYECKON TOKYMEHTALIUH.

3amuTHAs CUCTEMa JIOJDKHA OO0ecIedMBaTh NPEPHIBAHWE IETH AICKTPONHUTAHHS PE3UCTHBHOTO
HarpeBaTeIbHOrO ycTpoiicTBa WK 65oka. [lociie BOCCTaHOBIEHNS MEPBOHAYAIBHO 33aJaHHBIX YCIOBHUH
KOHCTPYKLUS 3aIMTHOTO YCTpOMCTBa JOJDKHA IpeaycMaTpuBaTh BO3MOXKHOCTH ITOBTOPHOTO
BKIIIOYEHUS TOJNBKO BPYYHYIO, 3a HCKIIOYCHHMEM CIIy4yash HENpPEpHIBHOIO KOHTPOJIS HaHHBIX OT
3aILUTHOM CUCTEMBL.

[Tpyn HeWCHpaBHOCTH JaTYMKa HAarpeBaTelIbHOE YCTPOMCTBO ClieAyeT OOECTOYUTH JO0 TOro, Kak
JIOCTUTHYTa MpejesbHas Temreparypa. IIoBTOpHOe BKIIIOYEHHE WM 3aMEHY 3aIllUTHONH CUCTEMBI,
peryaupyeMoil BpyuHylo, IPOU3BOJAT TOJIBKO CIEHUATIbHBIM HHCTpyMeHTOM. IlapameTpsl HacTpoiiku
3alIMTHBIX YCTPOMCTB JOJDKHBI OBITH 3a0JOKMPOBAaHBI TakMM 00pa3oM, YTOObI B JajbHEHIIEM B
MpoLecce SKCILUTyaTaluy X HeJb3s ObLIO N3MEHUTD.

HpI/IMe‘{aHI/Ie - IlnaBkue NpEAOXpPaHUTEIN  CICAYET 3aMEHATb TOJIBKO U3ACIHUAMH, YKa3aHHbBIMU
HU3TOTOBHUTCIIEM.

3amuTHAs cuUcTeMa JO/DKHAa cpabaThlBaTh B HEHOPMAIBHOM pEXHME pPabOThl M JOMOJHSTH
(hYyHKIIMOHATIBHO HE3aBHCHUMOE PETYJIMPYIOIIEE YCTPOHCTBO, HCIIOIb3YEeMOE B HOPMAIBHOM PEXHME.

5.9.13 Pe3ucTuBHBIC HarpeBaTEIbHBIC YCTPOHCTBA M OJIOKH JOIDKHBI OTBEYaTh TpeOOBaHISM 6.8, a
TaKKe paszgena 7.

5.10 Hpyroe snexrpoobopynoBanne

Hpyroe anexrpoobopynoBanne, He yKa3aHHOE B 5.2-5.9, 1OIDKHO 0TBEeYaTh TpeOOBaHUAM pa3ziena 4
U JIOTIOJIHUTEIBHBIM TPEOOBaHUAM pa3ziena 5.

6 q)yHKIII/IOHaJI])Hl)le HCIIBITAHUSA

Hannbie TpeOOBaHUs AOMOJNHSIOT TpeOboBanus pasmena 23 T'OCT P 51330.0, xoTopbie Takke
pacIpocTpaHsIoTCs, €CIIM HeT APYTUX yKa3aHHi, Ha 3JEKTPooOOpyI0BaHHE C 3aIINTOH BUAa e.

6.1 DnexTprudeckas IPOYHOCTh U30JISILIUU

OneKTpudecKast IPOYHOCTh JUIIEKTPUKA MOXKET IPOBEPATHCA OJHUM U3 CIEIYOLINX METOJOB:

a) UCTIBITAaHNSIMH, YKAQ3aHHBIMH B CTaH/IApTE HA KOHKPETHBIE KOMIIOHEHTHI AJIEKTPOOOOPYIOBaHNS;

0) WK UCTIBITAHUSAMH TIPH TIOZa4ue UCIBITATeNbHBIX HanpspkeHuit Uy, U, unn U; B TeueHne | MuH.

1) st amexTpoobopyHoBaHus, HA KOTOpOE MOAAIOT HampspkeHue He 6osee 90 B, meiicTByromiee
3Ha4YeHHeE HCTIbITaTeNIbHOr0 HanpspkeHust Uy pasHo 500 B.

2) Jlnst pe3rCTHBHBIX HAarpeBaTeNIbHBIX YCTPOWCTB W OJIOKOB, K KOTOPBIM THPENbSBISIIOT
JIOTIOJTHUTEJIbHBIE TPeOOBaHHUS B COOTBETCTBMU C 5.9, HEHCTBYIOlee 3HAUCHHWE HCIBITATELHOTO
HanpspkeHus: U, pasro (1000+2U,), roe U, - HoMuHanbHOE HanpspkeHue, B. JlormyckaeTcst OTKIIOHEHHE
UCTIBITATENBHOIO HANPsHKEHUs IToC 5%.

3) [dns npyroro snekTpooOopynoBaHus, B KOTOPOM HampsbkeHue npesbimaet 90 B, neiictByromiee
3Ha4YeHHE HUCTBITaTeNbHOro Hanpspkerus U; paBHO (1000+20) mmu 1500 B, B 3aBHCHMOCTH OT TOTO,
yro Oompme, rae U - pabouee Hampspkenne, B. Jlomyckaercss OTKIOHEHHE HCHBITATEIBHOTO
HanpspKeHus mioc 5%.

Kak anprepHaTHBa yKa3aHHOMY HANpsDKCHHMIO MEPEMEHHOTO TOKA MOXKHO HCIIOJIb30BaTh
HAaIpspKEHNE MTOCTOSIHHOTO TOKa, KOTOPOE:

- AN W30JIMPOBAaHHBIX OOMOTOK JOJDKHO cocTaBiaATh 170% 0T yKa3aHHOTO JEHCTBYIOIIETO
3HAYCHUS HCTIBITATEIFHOTO HANPSDKEHUS IEPEMEHHOT0 TOKa HITH

- JUI cIy4aeB, KOTJIa BO3IYyIIHBIE 3a30pBl WIM IYTh YTEYKH BBIIOIHSIOT POJIb M30JIHMPYIOLIEH
cpensl, AOMKHO cocTaBisATh 140% OT yka3aHHOTO AEHCTBYIOLIETO 3HAYEHMS MCHBITATEIbHOIO
HaMpsKEHUS TIePEMEHHOT0 TOKa.

B anexkrpoobopy10BaHUM C rajJbBaHUYECKH M30JIMPOBAHHBIMH YacTSMH HCIBITAHWUE IPOBOIST Ha
Ka)XJIOH YacTH 10 OTAEIBHOCTH IIPH COOTBETCTBYIOIIEM HAIPSIKEHHH.



6.2 Bpamaromuecs 37eKTpUYECKHE MAITHHbI

6.2.1 HcnpiTaHus 3J€KTPOABUTATENS C KOPOTKO3aMKHYTBIM POTOPOM ISl ONPE/IEIICHHS OTHOIICHHS
1/Iy 1 BpEeMEHH ¢z IPOBOAAT B PEKMME KOPOTKOTO 3aMblkaHMs. Kak ajbprepHaTHBa, €ClIM UCIIBITaHHUE
JJIEKTPOJBHUraTeNsl NPU3HAHO HELENeCO00pa3HbIM, H3TOTOBHTENL C COIJIACHSl HCIBITATEILHOM
OpTraHM3allM MOJKET IPEJCTAaBUTh pacueTHHIC JAHHbIE BPEMEHM fr W TOBBILICHHUsS TEMIIEPaTyphl B
HOMHHAJIBHOM PEKUME pabOTHI, a TAK)KE B PEKMME KOPOTKOTO 3aMbIKaHMs. JKenaTenbHo, 9ToObI METOX
pacdera JHIIb AOTOJHSUI METOJ WCHBITAaHWA. METOABl HCIBITAaHWUS W PACUYETOB 3JIEKTPOIBUTATEI
NIPE/ACTaBICHEl B TIPWIOXKEHHMH A, a B mNpwiokeHnd E mnpuBeneHs! NyOiIMKamuM IO pacyery
TEMIIEPaTypPbl 3aTOPMOKEHHOTO POTOPA.

6.2.2 Ecnu ycnoBusI MCHBITAHUS TOJHOCTBIO OTPAXKAIOT YCIOBUS 3KCIUTyaTallid, TO HCIIbITAaHHUE
JNIEKTPOJBHUTaTENIell MOXXHO MPOBOAWUTH TONBKO TPH TOPU3OHTAIBHOM  IIOJIOXKCHHH  OCH
AIIEKTPOJIBUTATENIS IaXKe TOT/Ia, KOTJ[a DKCIUTyaTallysl IPEIIoNIaraeTcs C APYruM MOJI0KEHUEM €ro OCH.

6.2.3 JlomonHUTEIbHBIE UCIIBITAHUS DIIEKTPOABUTaTeNIel Ha HanpshkeHue cB. | kB

6.2.3.1 Cucmema uzonsiyuu 06 Momku cmamopa

6.2.3.1.1 VcnblTanusi npoBOJIAT Ha:

- COOpaHHOM CTaTOpE UM

- CTaTope B KOPITyCe JIEKTPOIBUTATES, HITH

- JIEKTPOBHUTATEIIE, WIIN

- CTaTOpE C HEMOJIHONW OOMOTKOM, MITH

- TpyIIIE KaTyIIeK.

Bo Bcex ciywasx wHCmbITyeMas MOIENb JOJDKHA TPEACTaBIATH COOOW COOpaHHBIH CTAaTOp C
MIPOTUBOKOPOHHOM 3ammuTol (ecimd TpeOyeTcs), ¢ MapKHPOBKOW MEXaHHYECKOH Harpy3kd, C
YIJIOTHEHHEM U KpPEIUICHHEM, C MPONUTKON M NPOBOSAIIUMHU YaCTSIMHU, HAIPUMEP C CEpIACUHUKOM
cTatopa. Bce OTKpbIThIE IPOBOISIIIIE YACTH CIEAYET 3a36MIIUTb.

6.2.3.1.2 Kabens, mpegHa3sHAYCHHBIN U1 OACOSANHEHHS K CTATOPY, UCTIBITHIBAIOT BMECTE C HHM.

Ocoboe BHUMaHHUE CJeqyeT YACIUTh Pa3MELICHUIO Kalelsisi OTHOCHTENHHO HaXOJIIMXCS PSIOM
NPOBOISIIINX YacTel. Bce OTKPBITHIE MPOBOASIINE YACTH CIIEAYET 3a3EMJIIUTh.

6.2.3.1.3 CucrteMbl M30JSIIMM M COCAMHUTENIbHBIE KaOeNH CleJyeT UCIBITaTh B TEUCHHWE 3 MHH
CHHYCOM/IaJIbHBIM HaNpsDKEHHEM MPOMBIIIEHHON 4acTOThl, B 1,5 pas3a NnpeBbIIIaonuM HOMHUHAIBHOE
JICWCTBYIOIEe 3HAYCHUE HAINPSHKEHUsI CETH, BO B3PBIBOOMACHOM BOAOPOJO-BO3IYIIHONH CMECH,
o0beMHasl JI0JIsl BOJIOpOAa B KOTopod coctaBisieT (2145)%. MakcuManbHas CKOPOCTb ITOBBIIICHHS
HaTpsDKCHUST TOIbKHA cocTaBiaTh 0,5 kB/c. Hampspkenue cnemyer momaBaTh MexIy omHOU (as3oit u
3eMiIelt, Bce apyrue (asbl JOIKHEI OBITh 3a3eMJICHBL. [Ipy 3TOM He JOJKHO MPOU30MTH B3pHIBa.

6.2.3.1.4 CucremMbl M30JAAUN M TIOACOEANHIEMbBIE KaOeNH CIIeAyeT HCIBITaTh BO B3PHIBOOIIACHOM
BOJIOPOZO-BO3AYIIHOM cMecH, oOBbeMHast Ol BOJIOpoAa B KoTopoil cocraBmseT (12+5)%, mytem
nogaun 10 UMITyTbCOB HAmpsDKEHHS, aMIUIMTYJa KOTOPHIX B TPH pa3a BBIIIE aMIUIUTYIbl (ha3HOTO
HaIpsDKEHUs ¢ JomyckoM +3%. Bpemst moBbIeHns HanpsokeHus Bappupyercs mexay 0,2 u 0,5 Mkc, a
BpeMsI Crajia HampspKeHHs cocTaBisier He MeHee 20 Mkc, HO He Oonee 30 Mkc. MMITynbsCHl ciexyer
nojaBath moazHo M OTAEIBHO OT (ha3bl K 3emiie. B3ppiBa He TOJHKHO MPOU3OUTH.

[Ipumeuanue - Oto HectaHmapTHas ¢(opma BonHbL OIHAKO NPEANONAaraeTcs, 4To JUIl HHUIMHPOBAHUSA
paspsaia Hy>XHO HCHOJIB30BATH KOPOTKOE BPEMSA IIOBBILICHUA HAIPSKCHUA, & NIIATCIBHOCTH HUMITYyJIbCa OOJDKHA
OBITH Z[OCTaTO‘IHOﬁ JUIA TIOJTy4YE€HUSA SHEPTUN BOCIUIAMEHEHUS.

6.2.3.2 Hcnvimanue pomopa KopomKo3aMKHYMOU MAUUHbL

6.2.3.2.1 HcneiTanue NpOBOAAT HA DJIEKTPOJABUTATENE, NOJHOCTHIO YKOMIUIEKTOBAHHOM COTJIACHO
KOHCTPYKTOPCKOH JOKyMEHTallud Ha Hero. B wucneiTyemMoMm o00pasie JO0JDKHBI OBITH IIPOXOJIBI,
LEHTPUPYIONINE KOJbIA, KOJBLEBBIC MPOKIAIKH 0] KOPOTKO3aMBIKAIOMIMMH KOJBIAMH H, €CIIH
HEOOXO0ANMO, YPaBHOBEIIMBAIOIINE KOJbIIA.

6.2.3.2.2 PoTOp KOPOTKO3aMKHYTOW MAILIMHBI CIEAYET UCIIBITaTh Ha U3HOC, IS YErO MPOBOIAT KaK
MHHMMYM IISITh WCTBITAHUHA POTOpPa B 3aTOPMOXKEHHOM COCTOSHMM. MakcuMaibHas TeMIeparypa
poTOpa KOpPOTKO3aMKHYTOM MAIIMHBI JOJDKHA KOJEeOaTbCs B MpeAenax MeXIy MaKCHMalbHOH
pacueTHOM TemmepaTypoii m Temmeparypoii menee 70 °C. IlomaBaemMoe HampspDKCHHE JOJDKHO
COCTaBJIATh He MeHee 50% 0T HOMHHAIBHOTO 3HAUYEHHUS.

6.2.3.2.3 Tlocne ucnbITaHus Ha U3HOC (cM. 6.2.3.2.2) 31eKTpOABUraTeNb CIEAYeT 3alOJHUTh WIH
HOTPY3UTh BO B3PBIBOOIMACHYIO Ta30BYIO BOJIOPOIO-BO3IYLIHYI CMECh, 00ObEMHasi JI0J1 BOJOpPOJA B
koTopoit cocrtaBusier (21£5)%. 3arem ciexyer NPOBECTH JAECITh NPSIMBIX IIYCKOB OT CETH
HETOJICOeAMHEHHOTO K Harpy3Ke 3JIEKTPOABUIaTeNsl MM MPOBECTH UCHBITAHHE MPHU 3aTOPMOKEHHOM
porope. JIUTEIBHOCTh ITUX HCHBITAaHUN JOJDKHA COCTaBIATH He MeHee | c. B3peiBa He HOMKHO
MIPOU3ONUTH.

6.2.3.2.4 Bo BpeMst HCIIBITAHHI HaNpsDKEHHWE Ha BBHIBOAAX MAIIMHBI HE JODKHO OBITh HIke 90% ot
HOMHUHaNBHOTO. KOHIIEHTpa1yio BOAOpOAa CIEAYET IPOBEPATH MOCIIE KAXKOI0 UCTIBITAHUS.



6.3 YcTpoiicTBa OCBEIICHUS ¢ TUTAaHUEM OT CETH

6.3.1 MexaHu4eckue UCIBITaHKS JJAMIIOBBIX IAaTPOHOB, KpoMe matpoHa tumna E10

Jna narponos tunos E14, E27 u E40 ucneiTyeMsli OKOJIb AaMIlbl ¢ pasMepamu cornacHo I'OCT
2746 MOTHOCTHIO BCTABISIOT B IIATPOH C yCWJIMEM, ONpe/IeICHHBIM Tabmumeit 11.

Ta6J'II/H_Ia 11 - HOBOpOTHOC ycéniaue it 3aBUHYUBAHHUA U MUHUMAJIbHOC MMOBOPOTHOC YCHUJIUC IJIA
BbIBUHYMWBAaHUs JIaMIIbI

THIT TIOKOJIS JTAMITBI [ToBOpOTHOE 3aBHHYMBAIOIICE MuHIMaIHHOE BEIBUHYHMBAIOIIIEE
yemime, H-m £0,1 yemme, H'-m
E14/E13 1,0 0,3
E27/E26 1,5 0,5
E40/E39 3,0 1,0

Jna nmarporoB tunos E13, E26 u E39 cnenyer mpoBecTH SKBUBAJICHTHOE MCIBITAHHE MCXOMS U3
TpeOOBaHUH, NPENBIBISIEMBIX K Pa3IMYHBIM THUIAaM HOKOJS M ykasaHHBIX B [OCT 2746, ¢ yuerom
pa3aMuuil MeXy HOKOISIMU JIaMII.

HcnbITyeMBlil 1IOKONb JaMITbl YaCTUYHO BBIBUHYMBAIOT IOBOPOTOM Ha 15°, u mpuimaraemoe 3aTemM
TTOBOPOTHOE YCHIIHE JUIS TTOJTHOTO BBIBUHUMBAHUS JIAMITBI HE JJOJDKHO OBITH MEHBIIE MHHHMAIBHOTO
YCHITHSL, IPUBEICHHOTO B Tabmmme 11.

6.3.2 TerioBoe UCTIBITAHNE OCBETUTEIFHBIX YCTPOUCTB C JTFOMHHECIICHTHBIMHU TPYOKaMH

[TocnenoBaTenbHO K JTaMIle MOACOSAMHSIOT AWOI M Ha JaMITy MOJArOT HampsbkeHue, pasaoe 110%
OT HOMHMHAJIBHOTO.

B koHme ucneITaHHS TeMIlepaTypa He JOJDKHA IpeBblmarh ykazaHHyio B I'OCT P 51330.0 mnsa
COOTBETCTBYIOIIIETO TEMIIEPATYPHOTO Kiacca. 3aTeM IpH MOJCOSANHEHHOM AMOJE Ha JIaMIIy MOJA0T
HOMUHAJIPHOE HANpsDKeHHEe, MpH 3TOM HE JOJDKHO IPOM3OWTH TIPEBBIIICHUS MpPeAeTIbHOI
TEeMIIepaTyphl, yKa3aHHOH B Tabnuie 3 (myHKT 10, n3MepeHrne TEpMOMETPOM CONPOTHUBIICHHS).

6.3.3 VcnbplTaHue TaMIIOBBIX ABYXIITHIPHKOBBIX IJOKOJIEH Ha BO3/IeHCTBHE AUOKCHIA CEPBI

KOHTaKThI U coeMHEHHsI JaMIIOBBIX JBYXIITBIPHKOBBIX I[OKONEH Ha BO3AECUCTBHE JUOKCHAA CEPHI
ucnbiteiBatoT 1o 'OCT 28226 B Teuenne 21 cyr. KOHTaKkTEI IpH 3TOM JOIDKHBI OBITH HOJHOCTHIO
cobpansl. Ilocne ucIBITaHUS CONMPOTHBIIEHHE KOHTAaKTa HE JOJDKHO Bo3pactu Oonee ueM Ha 50 % ot
NI€PBOHAYAIBHOIO 3HAaYECHUSI.

ITeIpy MpeacTaBUTENBHOTO 00pa3iia JAMIOBOTO IIOKOJS JOJDKHBI OBITH BBITOJIHEHBI U3 JIATYHHU C
MOCTIENYIOIUM IDIH(OBaHIEM IO MIepOXOBaTOCTH MoBepxHOCTH He MeHee 0,001 MM M XHMHUYeCKUM
ocernieHneM. CaMu IITBIPH M HMX PACIHOJIOKCHHWE MJOJDKHBI COOTBETCTBOBATH TPEOOBAHUSM,
MpeapsIBIseMbIM K uX pazmepam o I'OCT 9806.

6.3.4 VcnpiTanne Ha BUOPAITUIO OCBETHTENBHBIX YCTPOWCTB C ABYXIUTHIPHKOBBIMH  IIOKOJISIMHU

Ucneitarnsa nposoaar cormacHo ['OCT 28203. CoOpannsiii 00paser JTaMIbl KPeraT Ha KECTKOM
UCTBITATEIFHOM CTEH/IE U MOJIBEPratoT BO3AeHCTBHUIO 4acTOTHI OT 1 1o 100 I'm.

[Ipu vactote ot 1 g0 9 'l aMIIMTy 1@ JOMKHA COCTaBIATh 1,5 MM, a ipu gactote oT 9 o 100 I'ng
HCHBITYeMBII 00pa3zer noasepraoT yckoperuio 0,5 g. CkopocTh KauaHUs 4aCTOTHI I0JKHA COCTABIIATh
1 oxTaBa/MuH npu Bo3neicTBUM 20 IUKIOB B K&XKA0H U3 OPTOTOHAJIBHBIX TUIOCKOCTEH.

[Tocne Bo3zelicTBUsI BHOpalMy He JOJDKHO OBITh BHIMMBIX MEXaHHYECKHX IOBPEXKICHUH HU B
onHOM W3 wactei jamnbl. [lanee, mocienoBaTeIbHO Yepe3 KaKAYI0 TPYMIy KOHTAaKTOB JIAMIIBI
MIPOITYCKAIOT TOK OT UCTOYHMKA ITOCTOSIHHOTO TOKA, KaK MOKa3aHO Ha pUCYHKe 4.
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1 - mamMmOBBIN AaTPOH; 2 - JaMIa; 3 - COeqUHEHHE; 4 - ocInIiorpad;
5 - ICTOYHHK ITOCTOSTHHOTO TOKa Ha 24 B; 6 — pesucTop

Pucynox 4 - Cxema HCIIBITAHHS OCBETUTEIFHOTO YCTPOWCTBA Ha BUOPAITHIO

Ecnu KOHTaKThI JaMIIOBOTO ATPOHA MEXAaHMUECKHU PA3IMYHBI, TO UCIIBITAHUE CIIEAYET TOBTOPUTH C
PEBEPCUPOBAHHBIMU KOHTAKTaMH 101 HANIPSDKEHUEM.

CrienMalibHyI0 JIaMIly JUIS WCHBITAaHMH TIONy4YaroT MyTeM Npo0osi KaTOJAOB TOKOM BBICOKOTO
HaTpsOKEHUS U YCTAHOBKHM JIETKOTO MO0 Macce COEAMHEHUs B Jlamne. TOK BO BpeMs UCHBITAHUS JOJKEH
OBITH paBEH HOMHHAIBHOMY JICHCTBYIOLIEMY 3HAUCHHIO TOKA JIaMIIBI.

Bo BpeMst ucnbITaHUS HE JOIDKHO OBITH NMPEPHIBAHMS TOKA WM M3MEHEHHUS HANPSDKEHHUST KOHTAKTOB.

6.4 N3mepurenbHble NpUOOPH M U3MEPHUTEIIBHBIE TPaHCHOPMATOPHI

6.4.1 TloBeiieHne Temmnepatrypsl TPaHC(HOPMATOPOB TOKAa C HAaKOPOTKO 3aMKHYTOW BTOPWYHOH
0OMOTKOH, a TaKkKe TOKOBEAYIIUX YacTEH M3MEPUTENBHBIX MPUOOPOB MPU TOKE I, MPOMYCKAEMOM B
TeueHne 1 ¢, MOXKHO ONpenesuTh MPU MOMOIIM WCHBITaHWH Mnu pacueToB. Ilpm pacderax ciemyer
YUYUTBHIBATh TEMIIEPATypHBIH KOA()(UIMEHT CONPOTHBICHHS, a TEIUIOBBIMH IOTEPSAMH MOXKHO
npeHeopeys.

6.4.2 J[MHAMMYECKYI0O IpPOYHOCTh TOKOBEHYIIMX  YacTe  ONpeneNsioT  HCHBITaHHEM.
TpanchopmaTopbl ToKa MOJBEPTalOT HMCIBITAHUIO MPU 3aMKHYTOH HaKOPOTKO BTOPHYHOH OOMOTKE.
JUINTEeNbHOCTh MHAMHMYECKOTO HCHBITAHUS JAOJKHA cocTaBiaaTe He MeHee 0,01 ¢, mpu stoMm
MaKCHMaJbHOE aMIUIMTYIHOE 3HaYeHHE TOKa MEPBUYHOH OOMOTKM JOMKHO OBITH HE MEHbBIIE /gy,
JUINTEeNbHOCTh TEIIOBOIO UCHBITAHUS COCTABISIET HE MeHee | ¢ Npu AEHCTBYIOLIEM 3HAUYEHUM TOKa
TIePBUYHON OOMOTKHM HE MEHEE UeM /.

JlMHaMHYIecKOe UCITBITAHNE MOYKHO OOBEIUHUTD C TETVIOBBIM HCIBITAHUEM TP YCIOBHUH, YTO:

- OCHOBHOM NEpBUYHbIA MaKCUMAaJIbHbIH TOK MCIBITAHNS HE MEHBIIE JMHAMUYECKOTO TOKA Igy, U

- UCTIBITaHHE MPOBOAAT MPU TOKE / B TEUCHUE BPEMEHH ¢ TAKUM 00pa3oM, 4TO YHCIOBOE 3HAUYCHHE

2
It He GbUIO GBI MEHbIIIE YHCIOBOTO 3HAUCHHS | 1 » 1 TIDH YCJIOBUH, YTO ¢ PMHUMAET 3HaueHus ot 0,5

noSc.

6.4.3 VcnpiTanne Ha TIepeHAIIPsDKEHIE MEKIY BUTKaMH CJIEeIyeT MPOBOAUTE Ha TpaHC(hopMaTopax
TOKa METOJOM, yKa3aHHBIM B [3], mpH 3TOM AEHCTBYIOUIEEC 3HAYCHHWE TOKA IEPBHYHON OOMOTKHU
JOJDKHO B 1,2 pasa npeBbIlIaTh HOMUHAJIBHBIA TOK TEPBUYHON OOMOTKH.

6.5 TpanchopmaTopbl, KPOME H3MEPUTEITBHBIX

[ToBbIlIeHUE TemIepaTypbl TPaHCPOPMATOPOB ONPEIEISIOT HCIBITAHHEM, MPEIyCMaTPHUBAIOIIIM
MOJICOeTMHEHNE K YKa3aHHOW HM3TrOTOBHTENEeM Harpy3ke. K Lenu IHOACOEIMHSIOT BCTPOSHHOE WIIH
Jpyroe 3allMTHOE yCTPOWCTBO, XapaKTEPUCTUKH KOTOPOTO YKa3aHbl M3TOTOBHTENIEM B HOPMAaTHUBHO-



TEXHUYECKOH JOKYMEHTAIIHH.

Ecnu ykazaHHas W3rOTOBHUTENIEM Harpys3ka He SBISETCS YacThlO YCTPOWCTBA, OTBEYAIOLIETO
TpeOOBaHMSAM HACTOSIIEr0 CTaHAapTa, TO TpaHC(HOPMATOp CIEIyeT HCIBITHIBaTh B Hambolee
HeOIaronpuATHBIX YCIOBHUSX, BKIIOYast KOPOTKOE 3aMbIKaHHE BTOPHYHOM 00MOTKH. [Ipu 3TOM K 1enn
CJIE/IyeT TOJICOEAMHUTL BCTPOCHHOE WIIM JPYTO€ 3allMTHOE YCTPOMCTBO, XapaKTEPUCTUKU KOTOPOTO
yKa3aHbl B HOPMATUBHO-TEXHUYECKOH JOKYMEHTAIIHH.

6.6 barapest akkymyJsiTopa

6.6.1 [IpuMeHMMOCTD UCTIBITAHUI

JIaHHBIM ~ HWCIBITAHWSAM  TIOAJTIEXAT  AaKKyMyJISITOPbI, Ha  KOTOpPBIE  PAaCHpPOCTPAHAIOTCS
JOTIONTHUTETBHEIE TPEOOBaHMUS, N3JIOKEHHBIE B 5.7.

6.6.2 CompOTHBIICHIE U3OIISIIIH

6.6.2.1 YcnoBus UCTIBITaHUS:

a) U3MEPUTETHLHOE HANIPSDKEHNE IPUMEHSIEMOT0 OMMETpa JIOJKHO cOCcTaBATh He MeHee 100 B;

0) Bce coeMHEHUsT MeXly Oarapeeil W HapyKHBIMH LieIsIMU, OaTapeeil 1 KOHTeHHepoM Oarapew,
€CJIM OH HCTIOJIb3YETCs, CIIEAYET Pa3beUHUTH;

B) 3JIEMEHTHI 3aMOJIHSIOT AIEKTPOJIIUTOM J0 MAKCUMAJIBHO JOMYCTUMOIO YPOBHS.

6.6.2.2 ConpoTHBICHNE M30JIIUN CUUTAIOT YJOBJIECTBOPSIONINM TPeOOBaHMAM, €CIH N3MEPEHHOE
3Ha4YEeHUE HEe MEHee MPOBEIeHHbIX B 5.7.1.3.7.

6.6.3 cnbiTanue Ha ynap

6.6.3.1 Obwue nonoscenus

Bartapen, monsepraemMple MEXaHW4YECKOMY BO3JCHCTBHIO BO BPEMsl HOPMAIBbHOW 3KCILTyaTalluH,
CllelyeT WCIBITBIBATh HA MEXaHWYECKMH ynaap. baTtapem aApyrnx THIIOB HE IOJBEpPraiT 3TOMY
UCTBITaHNIO, HO uX MapkupoBka corimacHo ['OCT P 51330.0 nomxHa conmepkath 3Hak X. McmpITanne
cileiyeT MPOBOANTH TOJIBKO HA 00pa3Iax 3JIEMEHTOB U MX COeANHEHUsX. Ecu 351eMeHThl OJJHHAKOBOH
KOHCTPYKIIUH UMEIOT Pa3lINdHYyI0 €MKOCTb, TO HET HEOOXOIMMOCTH MCIBITHIBATH KaXKABIH JIEMEHT, a
UCTIBITBIBAIOT JIOCTATOYHOE KOJIMYECTBO 3JIEMEHTOB, MI03BOJIAIOIIEE IPOM3BECTH OLIEHKY BCETo psa.

6.6.3.2 Venosusa ucnvimanuti

HcnpiTaHne NpoBOJSAT Ha KaXJAOM 0o0paslie, co/epiKalleM He MEHEE YEThIPEX HOBBIX MOJHOCTBHIO
3apsDKEHHBIX DJIEMEHTOB C MEXDJIEMEHTHBIMH COCAMHEHHSIMH U YCTaHOBJICHHBIX B KOHTEifHepe.
Kaxnpiit obpaser; nomkeH OBITH TOTOB K OSKcIuTyaTanmu. Kaxnmerii oOpasel] ycTaHaBIMBAaOT B
HOPMaJIEHOM paboyeM IOJIOKEHUH M KPEMAT K MOHTa)XHON MOBEPXHOCTH MAIIWHBI JJIsl HCIIBITAHUS Ha
ynap. YcraHoBKa 1ojbkHa oTBedaTh Tpedosanmsim 'OCT 28213.

MammHa reHepupyeT MNoiycHHycougainbHble uMIyinbehl (cM. ['OCT 28213). [lomycku Ha
W3MECHEHHE CKOpPOCTH, IIOIEPEYHOE TMEPEMENICHHE W CHCTEMa W3MEPEHUS JMOJDKHBI OTBEYATh
tpeboBanusM ['OCT 28213. MakcuManapbHOE YCKOPEHHE CHIIBI TSDKECTH JOJDKHO COCTaBIATH S5 g,
cornacHo I'OCT 28213.

6.6.3.3 Memoouxa ucnvimanuii

Hcnonp3yIoT caeayIomyro MEeTOIUKY HCIIBITAHUS KaX1oro obpasua:

a) OTPEIEIISIIOT EeMKOCTh KaXK/10To 00pasia;

6) BO BpeMsI MCTIBITAHHMS TIPOIYCKAIOT OCTOSIHHBIN TOK Pa3psiKM B TEUEHHE 5 U;

B) 110 Ka)XKJOMY 00pasily HAaHOCST 15 OTAEIBHBIX yIapOB CIIEIYIONIMM 00pa3oM:

- TPHY TOCIIeI0BAaTENbHBIX y1apa B BEPTUKAILHOM HalpaBICHUH BBEPX U

- TPU TIOCIIEOBATEIbHBIX y/apa B KaXJOM HalpaBJICHUH BJIOJb JBYX HMEPHEHANKYISIPHBIX OCEH B
TOPH30HTAIBHON TIOCKOCTH. OcH BBEIOMPAIOT TAKUM 00pa3oM, YTOOBI OIIPENeNIUTh BOSMOXKHBIE CIa0bIe
TOYKH;

T') IOCJIe Mepe3apsIKi CHOBA OMPEIEISIOT €eMKOCTb.

6.6.3.4 Kpumepuu oyenxu coomeemcmeusi yCmaHo61eHHbIM Mpedosanusm

O0pa3zel CYMTAIOT BbIZCPKABIIUM UCIIBITAHUE, €CIIH OTCYTCTBYIOT:

- pe3KHe U3MEHEHNUS HAPSHKEHHST BO BPEMsI MCTIBITAaHNH;

- BUuaMMast aedopmarnusi;

- CHIDKEHHE eMKOCTH OoJiee 4eM Ha 5% OT HOMUHAJIBHOTO 3HAYCHUSL.

6.6.4 McripiTanne BEeHTWIALUY KOHTEHHEepa OaTtapen

6.6.4.1 VcnblTanne BeHTHWISIINN KOHTEHHepa OaTtapey IPOBOIAT IS ONpeIeeHIs MaKCUMaIbHON
KOHIIEHTPAallMK BOJOPOAA BHYTPH KOHTEHHepa Oaraper W KOHTPOJIS IOCTATOYHOCTH pPa3MEpOB
BEHTWISILIMOHHBIX OTBEPCTHH. [l 3TOr0 BHYTph KOHTEHHEPa BBOISAT BOJOPO.

6.6.4.2 Pacxox Bogopona Q, M3/11, oTpeessiioT 1o Gopmysie

0=5-10°-N-C, 3)
rae N - KOJTU4ECTBO JIEMEHTOB;

C - eMKOCTB 3JIEMEHTa, A 4.

[Mpumeuanue - Ota GopMyna JEHCTBUTEIFHA TONBKO MPH YCIOBHH HCIOIB30BAHHU YACTOTO Boxopoaa. Ecnu



BOAOPOA UMECT IIPUMECH, TO JJIsI KOMIICHCAITUN HpHMeCCfI pacxon CiaenyeT yBCINYUTD.

6.6.4.3 Ilpu uCHBITAaHMKM MOXHO HCIOJH30BaTh OJAMH U3 CIEAYIOIIUX METoJ0B. BriOOp Merona
OIIPEJICTISIIOT 110 COTJIAIIEHHIO MEX/y UCTIBITAaTeNbHOM JJabopaTtopueil (LIEHTPOM) U 3asiBUTEIIEM.

a) Merop 1. Yacts KoHTeliHepa OaTaper, B KOTOPOH 0OBIYHO HAXOAATCS HJIEMEHTBI, yCTaHABINBAIOT
B 3aKphbIBaroneMcst bokce. Kpblkn 60kca MMEIOT BTYJIKM ISl 3aII0JIHEHUS] U cOpoca, MICHTUYHBIE 1O
(dopme, KOTMUECTBY M MECTY DPAaCIIOJIOKEHHUSI BTYJIKAM JJIEMEHTOB. BXOIHBIE M BBIXOJHBIC BTYJIKH
JOJDKHBI Pa3MeIaThecsl TaKUM 00pa3oM, 4TOObI 00ecHeunTh PaBHOMEPHOE paclpeieiIeHHe BOAOpOIa
BHyTpH Ookca. [IprdeM OOKC ycTaHaBIMBAIOT TaKUM 00pa3oM, YTOOBI HE M3MEHWIIACh €CTECTBEHHAS
BEHTWIALMSL MEXTy >JeMeHTaMH. Uepe3 BXOJHBIE BTYJIKH B IPOCTPAHCTBO HajJ OOKCOM BBOIST
BOJIOPOJ, Pacxo] KOTOPOTO ONpPEAEIsieTCs] KOHCTPYKIMEH 3JIEMEHTOB M MX €MKOCThIo. KommuecTBo
BOZOPO/Ia OTIpeneIsiioT o Gopmyre (3).

6) Metox 2. KonteifiHep 6aTapen comepXuT OaTapero u3 3JIEMEHTOB, KOJHYECTBO, THIT 1 €MKOCTb
KOTOPBIX OTBCYANOT Tpe6OBaHI/IHM OKCILTyaTallru. DeMEHTBI JOJIKHBI 6BITI> HOBBIMH, ITOJTHOCTBIO
3apsDKEHHBIMH U TI0JICOEIMHEHBI TIOCIIeIoBaTeNbHO. TOK Mepe3apsiKu MpoIycKaloT uyepe3 OaTapero st
obecrieueHnsl MOCTOSHHOTO Pacxo/ia BOJOPOJa B COOTBETCTBHHM C KOJMYECTBOM, Pa3MEPOM, THIIOM
KOHCTPYKIIMU U €eMKOCTBIO SJIEMEHTOB.

KonmuectBo BeIBomuMoro Bojopoaa ompexaenstor 1o ¢opmyne (3). Tok mnepesapsaku I, A,
OIIpeNIeIIAIOT 10 hopMyIIe

Y

[=——————.
0,44-10° N

B mHavane wucnmblTaHMS OKpyXXaiolias TeMIeparypa, TeMIeparypa KOHTeiHepa, Oaraped H
TEeMIIEpaTypa AJIEMEHTOB WM OOKCOB, MOJEIHMPYIOIINX 3JIEMEHTHI, HE JOJDKHBI OTJIMYATHCS OJHA OT
npyroit 6onee yem Ha 4 °C. HavanpHoe 3Ha4e€HHE 3THUX TEMIIEPATyp JOJDKHO COCTaBISAThH OT 15 mo 25
°C.

HcnpITanre npoBoAsT Npu 0apOMETPUYECKOM JaBJICHUH B HCIBITATENILHOM JabopaTtopun (LeHTpe),
B MECTE, TJIc HET CKBO3HSKOB.

6.6.4.4 HcmplTaHus NPOBOAAT O TEX IOP, TOKa YETBIPE IIOCIENOBATEIbHBIX W3MEPEHHS HE
MOKAXYT, YTO YBEIMYCHHE KOHIEHTPALMM BOAOPOJA IpEeBBINIacT He Ooiee yeM Ha 5% cpexaHee
3HAYEHHE YEThIPEX N3MEPEHHH.

Ecnmn B Xome wW3MepeHHil KOHIEHTpauusi BOAOpPOJA CHIDKAETCS, TO B pacueT IPUHUMAIOT
MakCHMaJIbHOE 3HAYEHHWE M3MEPEeHHOW BENWYMHBI. VIHTEpBam MeXIy IOCIEHOBATEIbHBIMH
H3MepeHHsIMH J0JbKeH ObiTh He MeHee 30 muH. Eciim mpu HenmpepblBHOM W3MEPEHUH B TEUYEHUE
KOPOTKOTO BpPEMEHH OTMEYAlOTCsl BBICOKME 3HAYCHUS KOHLEHTPALUH BOJOPOJA, TO HMH MOXHO
npeHeOpeys IPH YCIOBHH, YTO HHTEPBAI MeHbIE 30 MHUH.

KoHueHTpamuio Bogopoja M3MEPSIOT B Pa3HBIX TOYKAX HIDKE KPBIMIKHM, YTOOBI MOXXHO OBUIO
OIPEIeTINTh KOOPJAMHATHI M 3HAYCHHWE CaMOi BBICOKOH KOHIIEHTpalMM B KOHTeWHepe. 3MepeHue
ClIe/lyeT MPOBOAWUTH B OOJACTH LIEHTPAa BEPXHEHW MMOBEPXHOCTH IJIEMEHTOB WJIM 3aKpPBITHIX OOKCOB,
KPBIIIKA KOHTelHepa Oarapen. KOHTpoibHash TOYKa JOJDKHA TaKkKe HAXOAWUThCS HAa HEKOTOPOM
yIAJICHUU OT BTYJIOK JUIS 3aII0JIHEHHUS B cOpoca.

6.6.4.5 HcneiTanue ciaenyeT NpOBOAUTE HE MEHEE ABYX pas.

6.6.4.6 Pe3ynbTaThl NCTIBITAHUN CYUTAIOT IMOJOKUTEIHHBIME, €CIH W3MEpPEHHAas TaKUM 00pa3oM
KOHIIeHTpanus Bogopoza He npessimaeT 0,02 00seMHbIX moineit (2%).

6.7 CoeauHeHMsI 00IIeT0 HA3HAYCHUS U COSAMHUTENBHBIE KOPOOKH

CoenuHeHHs: 00IET0 HA3HAYCHUS MIIM COEANHUTENIbHBIE KOPOOKHU JTOJDKHBI IMETH PsiZi BBIBOJIOB, HA
KOTOPBIX BO3HHMKaeT HauOoJbllee yBEIWYEHHE TemrepaTypbl. K 3THM BBIBOJAM IPHUCOEAUHSIOT
NpOBOJIa MaKCHMMAJILHOTO ce4yeHus. J[nuHa mpoBoja, MOJCOENUHAEMOTO K KaKJAOMY BBIBOLY H
pa3MelaeMoro BHYTPU KOpITyca, JOJDKHA COOTBETCTBOBATH MaKCHMAJILHOMY BHYTPEHHEMY pa3Mepy
(yTpoeHHas mnuHa quaroHainu) kopryca. CoeluHEHHE CIIeyeT BBINONIHATh TaKMM 00pa3oM, YTOOBI
WCTIBITATEIbHBIN TOK ITPOXOHI Yepe3 BKIIIOUSHHBIE TT0CIIEI0BATEIBHO BBIBOJI M IPOBO/IA.

Jlyist BocTIpoM3BEICHUS TEIUIOBBIX 3((PEKTOB OT pa3MEIIeHUs] POBOJIOB B BUJE XKTYTOB, a TaKKe
JUISL MOJICTUPOBAHMS JIPYTUX BO3ACHCTBUI TPH THIHYHBIX YCIOBUSAX pa3MEIICHHs IPOBOJA CIEeIyeT
TPYNIHPOBATH N0 6 IIT., TP 3TOM JIIMHA WX 32 MpezeaaMu 000J09YKH J0JDKHA ObITh He MeHee 0,5 M.

W3mepsitoT TeMneparypy camMoi Harperoi yactu. Ecim st kakoro-nmbo TemmneparypHOro Kiacca
HEOOXOJMMO OIIPENENUTh NpeAeNbHOE 3HAaYeHWE MAaKCUMAJIbHOW pPacCenBAacMOM MOIIHOCTH, TO
WCIIBITAaHHUE CIEAyeT MPOBOAWTH Ha APYTHX BBIBOJAX M IOBTOPATH €ro 10 TeX MOp, MOoKa He OynmeT
JOCTUTHYTa IMpEAEibHasl TeMIeparypa. MaKCHMaJbHYIO pacCceMBaeMyl0 MOIIHOCTh (cM. 5.8a m
npuioxerne ) pacCYMTHIBAIOT 1O COMPOTHBICHUIO Ierm mpu Temmeparype 20 °C u TokKy, Ha
KOTOPBIN paccuUTaH BBIBOJ.

[Ipumeuanne - HoMuHaNbHYI0 pacceMBaeMyl0 MOUIHOCTb pAacCUMTBHIBAIOT [0 COMNPOTUBICHUIO IPU
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temreparype 20 °C, 4To HO3BOJIAET YIPOCTHTh YCTAHOBJICHHE JOIMYCTUMBIX KOMOWHAIMH BBHIBOAOB, IIPOBOAOB U
TOKOB (cM. npuioxenue /).

6.8 PesuctuBHBIC HarpeBaTeNbHBIC YCTPOMCTBA U OJIOKH

6.8.1 VYcraHOBIEHHbIE HCIBITAHUS OTHOCAT K PE3UCTUBHBIM HarpeBaTelbHBIM YCTpOICTBaM H
0J10KaM, Ha KOTOPBIE PACIIPOCTPAHSIOT JOMOIHHUTENBHBIE TpeOOBaHus 5.9.

6.8.2 VcnpITanus cieayer NpoBOANUTH Ha 00pasiie Wi MTPOTOTUIIE PE3UCTHBHOTO HArpeBaTeIbHOTO
ycrpoiictBa. Ecim HeT Apyrux ykazaHWi, TO MCHBITAHUS CIIEAyET NMPOBOAMTH NPU TemrepaTtype oT 10
Jo 25 °C.

6.8.3 TIpoBepky 3i1eKTpUYecKOl W30JSIIMM 00pa3lia WIM MPOTOTHIA IIPOBOAAT MOTPYKEHHEM B
BOJIONIPOBOAHYIO BOAy Ha 30 MUH, a 3aTeM CIIEIYIOINM UCTIBITAHHEM.

a) [lomaBaemoe B mpoliecce HCHBITAHUS JEHCTBYIONIEE 3HAYCHHE HCIBITATENLHOTO HATPSDKEHHS
nokHo ObTh He Meree (500+U,), rae U, - HOMHHAJIBHOE HAMpPSDKEHHE IIEKTPOoOOpyHoBaHUs, B.
Jlomyckaercsi OTKIIOHEHHE HCTBITATEIBHOIO HampsKeHus! mmoc 5%. VcmbITaTenbHOE HampsKEHUE
MOJAIOT B Te4YeHHE | MHH, MpPH 3TOM 3JIEKTPONPOBOAAIIEEe TMOKpHITHE (CM. 5.9.7) MOMHOCTHIO
MOTpy>KEHO B BOAY. HaHpH)KeHI/Ie MoJar0T MEXKAY HarpeBaTCjIbHBIM IIPOBOJAOM W MNPOBOAAIIUM
MOKPBITUEM WJIH, TIPU OTCYTCTBUM IIOCIIEHETO, BOJOM.

HpI/I HaJIM4u JABYX WU 60.]166 IMPpOBOAOB, JJICKTPUYCCKHU H30JHMPOBAHHBIX OAWH OT OpPYroro,
HalpsDKeHUE TOJAI0T MEXKAY KaXKIOW Hapod INPOBOJOB M 3aTEM MEXKAY KaXIbIM IIPOBOJIOM H
MIPOBOASIIMM MTOKPBITHEM HJIH BOJIOH.

CoenuHeHHsT MEXIy NPOBOJAMH, BKIIOYAs W30JIMPOBAHHBIE COCIUHEHHsS, NPH HEOOXOANMOCTH
CIJIe/TyeT MpephIBaTh, HAPUMED, TapaJUIeIbHBIM HarpeBaTEIbHBIM KabeIeM.

6) U3MepsIOoT CONpPOTHBICHWE W3OSUMH C TIOMOIIBI0 MCTOYHHKA IIOCTOSIHHOTO TOKa C
HOMHUHAIBbHBIM Hampspkennem 500 B. Hampspbkenne momaioT Mexmy HarpeBaTelIbHBIM MPOBOIOM H
METAUIMYECKAM TIOKPBITHEM, WIH, MPH OTCYTCTBHHU IIOCIeIHEro, Bomoi. OOpaser WiM HpOTOTHI
JNOJDKHBI WMETh COTMpOTHBICHHME m3oismuu He wMeHee 20 MOM. OpHako B pE3UCTHBHBIX
HarpeBaTeIbHBIX YCTPOICTBAX, COAep KalNX Kabenb WM JICHTY UTHHOH Ooiee 75 M, CONpOTHBIICHHE
M30JISIIMY JIOJDKHO ObITh He MeHee 1,5 MOM/kM (Harnpumep, aj1st oOpasna AJHHOW 3 M CONPOTHBIICHHE
n3ossun Oynet paBao S00 MOwm).

6.8.4 TepMoCTaOMIBHOCTH M3OJIMPYIOMIMX MAaTEPUATIOB PE3UCTUBHBIX HATPEBATEIBHBIX YCTPOICTB
MIPOBEPSIIOT Ha 00pas3Iie WK MPOTOTHIIE ITyTEM BhIIEP)KAHMS MX Ha BO3yXe MpH Temiieparype Ha 20 °C
BBIIIIE MaKCHUMaJIbHON paboueil Temmepatypbl, HO He MeHee 80 °C, B TeueHHe HE MEHee YeThIpex
Helledb M 3aTeM Ipu TeMmnepaType oT muHyc 25 1o muHyc 30 °C B TeueHue He MeHee 24 .
CootBercTBHE 00pa3lia WM MPOTOTHIIA IIPOBEPSIOT UCTIBITAHUEM LIEIOCTHOCTH M30JISILIHH.

6.8.5 HcnipiTanne Ha yCTOMYMBOCTD K YAapy IMPOBOJT Ha JIBYX HOBBIX 00pasliax WM IPOTOTUIIAX C
ITOMOIIBIO afmapaTa, aHAJOTHYHOrO mpenctaBieHHoMy B mpmwioxennu ' TOCT P 51330.0. Hus
UCTIBITAaHMS UCTIONB3YIOT YAAPHYIO TOJIOBKY M3 3aKaJeHHOM cTaiu rmoiycdeprdeckoil popmbl, KOTOpOi
HAHOCAT yJap ¢ sHepruei 7 wim 4 J[X B 3aBHCHMOCTH OT CTETIEHHM MEXaHHMYECKOTO PHCKa COTJIACHO
I'OCT P 51330.0, ecau TONBKO PE3UCTHBHOE HATPEBATEIFHOE YCTPOWCTBO WM OJIOK HE 3alIUIIECHBI
obomoukoif, orBevaromeit TpedoBanmsam [[OCT P 51330.0.

6.8.6 HcmplTanue IyCKOBOTO TOKa TPOBOAAT Ha TpexX oOpas3lax WM MPOTOTHIIAX XOJIOIHOTO
PE3UCTHBHOTO HArpeBaTeNIbHOTO YCTPOMCTBA, KOTOpPOE IOJCOCIUHSIOT [0 CODNIAIICHHIO C
M3rOTOBHUTENIEM MM K TEPMHYECKOH Macce, WIM K TEIIOOTBOJLY B Kamepe, TemIieparypa B KOTOpPOH
crabunu3upyercst Ha yposHe +2 °C.

Pabouee HanpspKeHUE MMOJAIOT Ha 00pa3Ibl, KOTOPhIE B TEYEHHE UCIIBITAHUS HAXOIATCS B XOJIOAHOM
cpene, MpH 3TOM HENPEPHIBHO PETHCTPUPYIOT TOK B TEYEHUE NEPBOM MUHYTHI ITOJKITIOYEHHSL.

6.9 HcrbiTanust M30JIIMOHHOTO MaTepHrajia BEIBOJIOB

OOpazeny BbIBOJAa YCTAHABIMBAIOT KaK IPH OJKCIUTyaTallMd, W 3aTeM IPOBOJAT HCIIBITaHHE
Matepuana cornacHo I'OCT P 51330.0. B xonne ucnsltanus, npegycmorpenroro I'OCT P 51330.0, B
COOTBETCTBHHM C HHCTPYKIUSMH HM3TOTOBUTENSI MOACOEAMHSIOT MEIHBIM IPOBOJ MAaKCHMAJIBEHO
JommyckaeMoro cedeHusi. K mpoBoy MOCTENICHHO B TeUEHHE | MUH MIPUIJIATAIOT BBITATHBAIOIIEE yCUIINE,
COOTBETCTBYIOIIleE CEUYCHHIO TpoBoma (cMm. Tabmwiy 12). IIpoBox He MOMKEH BBITATHBATHCS W3
3aKMMHOTO YCTPOICTBA, a BEIBOAHON Y3€JI HE JOJKEH OTAEISITHCS OT BBIBOJHOTO H30JISTOPA.



Tabmuna 12 - JlanHble 15 TPOBEPKH BBITATHBAIOILETO yCHIIUS

Ceuenue npoBosia B |Pasmep npoBona o amepukanckomy | Ceuenue npogooa 6 | BriTsrupatoiee
MEXKTyHapOAHOMI npoBosioyHOMY Kanopy (AWG) MempuyecKux ycunue, H
cucreme UCO, mm* eounuyax, mm’
0,50 20 0,519 30
0,75 18 0,820 30
1,00 17 - 35
1,50 16 1,300 40
2,50 14 2,100 50
4,00 12 3,300 60
6,00 10 5,300 80
10,00 8 8,400 90
16,00 6 13,300 100
25,00 4 21,200 135
35,00 2 33,600 190
50,00 0 53,500 285
70,00 00 67,400 285
95,00 000 85,000 351
120,00 250 kemil 127,000 427
150,00 300 kemil 152,000 441
185,00 350 kemil 177,000 503
240,00 500 kemil 253,000 578
300,00 600 kcmil 304,000 578
350,00 700 kemil 355,000 645
380,00 750 kemil 380,000 690
400,00 800 kemil 405,000 690
450,00 900 kcmil 456,000 703
500,00 1000 kemil 507,000 779
630,00 1250 kemil 634,000 966
750,00 1500 kemil 760,000 1175
890,00 1750 kemil 887,000 1348
1000,00 2000 kemil 1014,000 1522
Hpumedanue - 1 circular mil (cmil)=506,71-10" Mm% 1 kemil=506,71-107 M>.

7 IlpuemMo-c1aTOYHbIC HCTIBITAHUS

7.1 Nannsie TpeboBanus pomonusaoT Tpedosanns ['OCT P 51330.0, oTHOCsIMECS K 3aIIuTe BUAA
e.

7.2 HcnpiTaHue HA 3JCKTPUYCCKYIO MPOYHOCTH H3OJSIMU MPOBOAAT corjacHo 6.1. JlomyckaeTcs
l'[pOBO)II/ITI) HUCIIBITAHUSA HpI/I yBeJ’II/I‘IeHHOM B 1,2 pa3a UCIIBITATCIIBHOM HaHpS[)KeHI/II/I, HO HpI/I 3TOM €ro

JUIMTENIFHOCTD OJKHA ObITh HEe MeHee 100 mc.

IIpumedanne - B HEKOTOpBIX cirydasx (hakTHUecKoe BpeMs MCTIBITaHHH MOXeT ObITh cB. 100 McC, MOCKOIBKY
o0pa3iy CO 3HAUUTENBHOH pacHpeseNIeHHOH EMKOCTBIO MOXKET IIOHAJOOHMTBCS IONOJHHUTEIBHOE BpeMs IS
JOCTHKEHHUSI (haKTHIECKOIO UCIIBITATEIBHOTO HATIPSKCHHS.

7.3 HcnplTaHue DIEKTPUYECKOH MPOYHOCTH M30isLMM Juis Oartapen (cornacHo 6.1) cumraror
YIOBJIETBOPUTEIBHBIM, €CJIU TOTYUYEHHOE 3HAUCHHE OTBeUYaeT TpeboBaHusM 5.7.2.7.

7.4 TpanchopMaTopbl TOKa CIIEAYECT UCIBITHIBATH HA MEXKIYBUTKOBOE MEPEHANPSHKEHUE COTIIACHO
[3] mpu mpoTekaHWH MO TEPBUYHON OOMOTKE TOKa, JCHUCTBYIONICE 3HAUCHHE KOTOPOTO pPAaBHO
MPEeAETBHO JOMYCTUMOMY.

8 MapkupoBKa M MHCTPYKIUH

Jannsie TpeboBanms gonomHsaoT TpedoBanns 'OCT P 51330.0, koTopsle pacrpoCTpaHsIOTCS Ha
3alIUTY BUJA €. DIEKTPOoOOpyI0BaHHE TOHKHO HMETh CIIEAYOLIYIO JOTOTHUTEIbHYIO MapKUPOBKY:

a) HOMHHAIBbHOE 3HAYCHHE HANpPsDKCHMS M HOMHHAIBHOE 3HAYEHHWE TOKA WM HOMHHAIBHOE
3Ha4Y€HHE MOIIHOCTH. [|j1s1 311eKTpoobopy1oBaHus ¢ KO3()(HUIIMEHTOM MOIITHOCTH, HE PaBHBIM EANHHUIIE,

CIIeyeT yKa3aTh 00¢ BEJTMYHHEI,
0) I BPAIIAIONIUXCS IICKTPUICCKUX MAIIMH U, €CIH HEOOXOAUMO, JJIsi MAarHUTOB MEPEMEHHOTO



TOKA YKa3bIBalOT OTHOUICHUE 1 /Iy 1 Bpems tg;

B) IUISI U3MEPUTENILHBIX TPUOOPOB C TOKOBEIYLIMMH YaCTSIMH U M3MEPUTEIIbHBIX TPaHCPOPMATOPOB
YKa3bIBAIOT TOK KOPOTKOTO 3aMBIKaHUA .;

T) JUI OCBETHTCIBHBIX YCTPOWCTB YKa3bIBAIOT TEXHUYECKHC NAHHBIC 00 HMCIIOJIE3YEMBIX JIaMIIax,
HaIpUMEp UX JEKTPUICCKHE HOMUHAIBHBIC XapaKTEPUCTHKH U, €CIIH HEOOX0IUMO, pa3MepEI;

M) A7 COCOMHEHHWH OO0IIero Ha3HAUYCHWS W COSAWHUTEIHHBIX KOPOOOK YKAa3bIBAIOT CIIEAYIOIINE
XapaKTePUCTHUKH:

- MAKCHUMAJIEHO JIOITyCKaeMy0 PacCenBacMyI0 MOIITHOCTb,

- TOIYCTHMOE JUISI K&KJ0T0 pa3Mepa BHIBOJIA KOTUIECTBO MPOBOIOB, UX CEUCHNE U MaKCHMAJIbHBIH
TOK;

€) OTpaHWYCHHUS UCIIOJIb30BAHMSA, HATIPIMED, SKCIUTyaTaIllsl TOIBKO B YHCTOH CpEe;

) XapaKTePUCTHKH CIEIHaJIbHBIX 3alUTHBIX YCTPOMCTB, €CJIM TaKOBbIe TPeOYyIOTCs, Harpumep,
JUTSL PEryJIMPOBAHMSI TEMIIEPATYPhl MM JJISl KECTKUX IYCKOBBIX YCJIOBHH, a TaKKe OCOObIC yCIOBHS
MUTAHUs, HAIPUMEP OT peoOpa3oBaTeeii;

1) Juis 6aTtapeil COrjiacHO 5.7 YKa3bIBAIOT CICIYIOIIUC XapaKTCPUCTHKH:

- THIT KOHCTPYKITHH 3JICMEHTOB,

- KOJIMYECTBO 3JICMCHTOB U HOMUHAJIFHOE HAIIPSDKEHHE,

- HOMHHAJTBHYIO €MKOCTh U COOTBETCTBYIOIIEE BPEMS Pa3psIKH.

Ecmu Mephl 3a1muThl, TpeayCMOTPEHHBIE B 5.7, HE IPUMEHSIOT, TO Ha KOHTeHHepe OaTtaper JoKHA
OBITH ciemyromas TabIUIKa C HaIIHCHIO:

“I[TPEJOCTEPEJXEHUE! HE 3APSIKATH BO B3PBIBOOITACHOM 30HE”.

K xaxpoit Oatapee mOKHA TpWIAraTbCs WHCTPYKOHS MO SKCIUTyaTallii W OOCITyKHBaHUIO,
MpeacTaBisieMas Ha CTaHIHMIO Ui 3apsAnkd OaTapeil. DTa MHCTPYKLHMS JOJDKHA CONEpXKAaTh BcCe
CBEACHUS TO 3apslKe, SKCIDIyaTalWd M OOCIyXHWBaHUIO Oaraped. MHCTpYKIUS MO 3KCIDTyaTaluu
JIOJDKHA KaK MUHHMYM COZIEPKaTh CICAYIOIIYI0 HH(popMaluio:

- Ha3BaHUEC U3rOTOBUTCIIA HUJIHM ITIOCTABIIUKA, UJINU €TI0 TOpFOBbIﬁ 3HaK;

- KOJIMYCCTBO 3JICMCHTOB U HOMUHAJIBHOC HanpsmceHMe 6aTape14;

- HOMHMHAJIbHAst EMKOCTE U BPEMS Pa3psaKH,

- HHCTPYKIIMH TIO 3apsIKE;

- JIpyrue cBeleHHs O Oe30macHOW JKCIUTyaTallud Oaraped, HalmpuMep OTPAHWYCHUS OTKPBITHS
KPBIIIKKA TPH  3apsIKe, MUHUMAJIbHOC BpEMs BBIICPKKH [0 3aKPBITHS KPBIIIKHA, YYUTHIBAS
BEICBOOOXKICHIE Ta3a IMOCJE 3aBEPIICHUS 3apsIKH; MPOBEPKA YPOBHS AJIEKTPOJINTA, XapaKTEPUCTUKU
AIEKTPOJINTA ¥ BOJBI [T 3alIOJTHEHUS, MOHTAXXHOE TTOJIOKEHHE.

Ecim  Oartapero 3apshpkaloT HE C  INOMOIIBIO  CTAHAAPTHOTO — 3apsiIHOTO  YCTPOWCTBA,
MpeTHa3HAYCHHOTO Ui KOHKPETHOTO JIEKTPOOOOPYAOBaHMS, TO HA KOHTEHHEpe [OJhKHA OBITh
cleqyromas HaJIuCh:

“INPEAOCTEPEXEHUE! CMOTPU PYKOBOJCTBO I10 3APAJKE BATAPEN”;

K) A7l PE3UCTUBHBIX HArpeBaTENbHBIX YCTPOMCTB M OJIOKOB, Ha KOTOPBIE PACIPOCTPAHSIOTCS
JIOTIOJIHUTEIbHBIC TPeOOBaHuUs 5.9, - pabouyro TeMIeparypy;

J1) TS BBIBOJIOB:

- XapaKTEPUCTHKH TMOJICOCTUHICMBIX MPOBOJOB, HOMHUHAJIBHBIN TOK ¥ HOMHHAJIBHOE HAIPSKCHUE.
Eciu mpocTpaHCTBO [UIs MapKHUPOBKHM OTPAHMYCHO, TO 3TH JAHHBIC IPUBOIAT B HHCTPYKITUH.
WHCTpyKIHS 110 MOHTaXKY M YCTAaHOBKE JOJDKHA KAK MUHUMYM COJIEPIKATh:

- YCHITUS 3aTSDKKH, €CITH U3TOTOBHUTENIEM YKA3bIBACTCS 3HAUCHUC YCHITHS JUTS 3aTSKKH,

- COOTBETCTBYIOIIYIO MAPKUPOBKY WU APYTHE HHCTPYKIIUH, JAIOIINE PA3bICHCHUS IO TOJATOHKE U
YCTaHOBKE MPOBOJIOB Pa3ITMYHOTO CEUCHHUS, €CIIH ATH JCHCTBHUS HE SBISIFOTCS OUYCBUIHBIMH,

- PCKOMEHIAIMU IO KPEIUICHHIO MPOBOJOB K BBIBOJAM, KOTJa CHOCO0 WX TOACOCTWHCHUS HE
SIBJIICTCS OYCBUIHBIM,

- TpeOOBaHUS K YIAJICHHUIO W30 IPOBOJIOB.

I[MPUJIOXEHUE A
(obs3aTenbHOE)

MeToabl HCTIBITAHUH KOPOTKO3AMKHYThIX MALLIMH

Al HGOGXOI[I/IMO OIPEAC/IUTD MOBBINICHUEC TEMIICPATYPblI CTATOpa W POTOPA, MPOUCXOIAIICE B
HOPpMaJIbHOM PECKUME pa60TLI, a TAKKC B DJICKTPOABUIATEIIC C 3aTOPMOKCHHBIM POTOPOM.

Ilo Bo3MOXHOCTH CJICAYCT TMPOU3BECTH CPABHUTCIIBHBIC H3MCPCHUSA HaA  aAHAJIOTHMYHBIX
OJIEKTPOABUTATEIIAX U MOAEIIAX C LEIBIO TPOBEPKHU TOUYHOCTU PACUECTOB.



A.2 TloBbllieHHE TeMIepaTypbl OOMOTOK cTaTopa M pOTOpPa B HOMUHAJIBHOM pEXHUME PabOThHI
caenyet onpenensth cornmacHo [OCT 28173.

A.3 TloBbllleHUEe TeMOEpaTypsl B JIEKTPOJBUTATENIAX C 3aTOPMOMKEHHBIM POTOPOM OIPEAEIISIOT
9KCIEPUMEHTANIBHBIM ITyTEM CJIETYIOLIMM 00pa3oM.

A.3.1 Korna anexTpoABHraTenb ¢ 3aTOPMOXKEHHBIM POTOPOM €Ill€ HAXOAUTCA MpU TeMIepaType
OKpY Karouleil cpeapl, MoAat0T HOMUHAIBHOE HANpPSKEHUE HOMUHAJIBHOMN YacTOTBHI.

A.3.2 Tok cTaTopa, U3MEPEHHBIN Uepe3 5 ¢ mocie Mycka, IPUHUMAIOT 32 HAaYaJIbHBIM ITyCKOBOM TOK
1.

A.3.3 TloBellmeHne TeMmepaTypsl poropa (CTEpKHH M KOJbIA) H3MEPSAIOT TEepMONapamMu H
W3MEPUTENBbHBIMI YCTPOUCTBAMH, C IIOMOIIBIO TIpeoOpazoBaTesiei TeMIepaTypsl WIH IPYTHX CPEICTB,
IIOCTOSIHHASI BPEMEHU KOTOPBIX Majla [0 CPAaBHEHMIO CO CKOPOCTBIO MOBBILIEHU TEMIIEPATYPhI POTOpA.
PaccmarpuBaroT HauOOJIBLIYIO U3 U3MEPEHHBIX TEMIIEPATyp.

HpI/IMe‘{aHI/Ie - CyII_[eCTBy}OIIII/II‘/’I TpaJUCHT CKOPOCTH IIOBBIMICHUA TEMIICPATYPhL B OTHACIBHBIX CTCPIKHAX
poTOpa 3aBUCUT OT UX PACIIOJIOKCHUA OTHOCUTCIBHO HpOCTpaHCTBeHHOﬁ rapMOHUKH (1)330‘{aCTOTHOI‘O Jraria3zoHa
HaInpsDKEHHUs1 Ha OOMOTKax cTaTopa. DTOT IpaJueHT, CocTaBisionmid He meHee 20% Ul 2JIEKTPOABUTATENCH C
HHM3KOH IIPOCTPAHCTBEHHOH T'apMOHHMKOH, MOXeT ObITh 3HaunTenbHO Oonbire. Ecim B anekrponsurarene
MIOMECTUTh TEPMOMIApBl BCETO B JIBa CTEPXHS POTOpa, HANPSHKEHHE Ha KOTOPBIX cMelieHo mo ¢asze Ha 90°, To
yBEJIMYEHHE HaHOONBIIEr0 M3MEPEHHOTO MOBBIMIEHUS TemmepaTypsl Ha 10% MO3BOJISET CKOMIEHCHPOBATH
BBICOKYIO TEMIIEpaTypy JF000r0 JPyroro CTEp:KHs poTopa.

A.3.4 B kauecTBe BEINYMHBI, XapaKTEPHU3YIOLIEH MOBBIIICHUE TEMIIEPATYPbl OOMOTKH, TPUHIUMAIOT
CpejiHee MOBBILIEHHE TEMIIEpaTyphl CTaTopa, ONPEAEIIEMOE ¢ IOMOIIBIO TEPMOCOITPOTHUBIICHHS.

A.3.5 Ecnu ucnbITaHue 3JIEKTPOIBUTATENS C 3aTOPMOXKEHHBIM POTOPOM TNPOBOST HANpPsDKCHUEM
MEHBIIE HOMWHAJIBHOTO, W3MEPEHHBIE BEIWYHMHBI CJIEAYeT YBEJIWYMBATh MPOMOPIHOHATIBHO
OTHOWICHHWIO D3THUX HANpPSDKCHWH, B TPSAMOM 3aBUCUMOCTH OT MycKoBoro Toka (cM. A.3.2) u
MPONOPIIMOHANIBHO KBaJApaTy MOBBIMICHUS TeMmmepaTypbl. IIpu 3ToM ciexyeT yuuTeiBaTh 3G QEKTHI
HACBILICHUS] B MATHUTONPOBO/IAX CTaTOPa M POTOPA, ECIIH TAKOBBIE HMEIOTCSI.

A.4 TloBblllieHUE TEMIIEPATYPHI B AIEKTPOJABUTATENSIX C 3aTOPMOKEHHBIM POTOPOM PACCUUTHIBAIOT
CJIeIYIOIINM 00pa3oM.

A.4.1 Tlpm pacuere TeMmmepaTypbl KOPOTKO3aMKHYTOTO pOTOpa TIOBBIIICHHE TEMIIEPATyPHI
pPacCUMTHIBAIOT MO OOIIEMY KOJMYECTBY TEIUIOTHI C YYETOM TEIUIOTHI, MOTJIONIAEMON CTEp)KHSAMH U
KOJIBIIAMH, a TaKXXe TEIJIOEMKOCTH KOPOTKO3aMKHYTOro poTopa. Heo0XomuMo TakKe Y4HUTHIBATh
BIMsSHUE CKUHA((deKTa Ha pacnpesieieHre Termia B CTepKHAX. BO3MOXKHBI HOMYCKH Ha TErsIooOMeH
xKeJesa.

A.42 CxopocTh TOBBIILICHHS TeMIIEpaTypbl OOMOTKM cTartopa Bo Bpemenu A0/, K/c, B
JIEKTPOJIBUTATEINIE C 3aTOPMOXKEHHBIM POTOPOM PACCUUTHIBAIOT 110 (hOopMyJie

A—‘gzjz~ly-a, (A.1)
t

IJIe j - TIIOTHOCTh HAYAIBHOTO ITyCKOBOTO TOKA, A/MM’;

b - KOdXpPUIHEHT TIPUBEICHUS, YIUTHIBAIOIINN PAaCCEMBAHME TEIIa OT IPONUTAHHBIX OOMOTOK,
pasuslii 0,85;

a - ko> uIMenHT, yauThIBaONIHiA MaTepran 06MoTok, K-mm*/(A%c).

Jlnst memn a = 0,0065 K-mm*/(A%c).

A.5 OnpeneneHue BpeMeHH #g

A.5.1 Ha pucynke A.l mnoka3aHa MeTOAMKa OIpeleNeHus BpeMeHH 7z U3 npenenbHOI
temriepaTypbl C BBIYMTAIOT MaKCHMallbHYIO OKpysKarouryto temneparypy A (o6bruHo 40 °C) wu
BEJIMYMHY, XapaKTEePHU3YIOLIYIO HOBBIIIEHHE TEMIIEpaTypbl B HOMHHAJIBHOM PEKHUME PabOoTBhI, - OTPE30K
AB Ha pucyHke A.l. Bpems t; onpenensior no mnoaydeHHol pa3sHocTd BC M CKOPOCTU MOBBIIICHUS
TEMIIEPaTyphI B 3JIEKTPOABUTATENIE C 3aTOPMOKEHHBIM POTOPOM (M3MEPSIIOT MM PACCUUTHIBAIOT).

Jns poropa m cTaropa IPOBOAAT OTAENbHBIC pacueThl. HanMmeHbllee w3 JBYX 3HAYCHUH
MPUHUMAIOT 32 BPeMS /g JUIS JIEKTPOABHUIATENSI COOTBETCTBYIOIIETO TEMIIEPATYPHOTO Kiacca.

A.6 DieKTpoABUraTeNIH C KECTKMMH ITyCKOBBIMH YCIIOBHSIMH WM CHAO>KCHHBIC CIICIHATBHBIMHU
3alIMTHBIMHA yCTpOiicTBaMK (HampuMmep, YCTPOHCTBaMH KOHTPOJS TEMIIEpPaTypbl OOMOTOK) CIexyeT
UCTIBITBIBATH C YKa3aHHBIMH 3aIUTHBIMU YCTPOHCTBAMH.

A.7 DnexTpoaBHrareny, oopasyromniie 6J0KH ¢ Mpeodpa3oBaTeIIMH U 3aIIUTHBIMHI YCTPOIICTBaMH,
CleIyeT MOJBEPrHyTh UCIBITAaHUIO, KOTOPOE JOJKHO MOKa3aTh, YTO B YCJIOBHSX 3KCIUTyaTallud OJIOKa
ANIEKTPOJBHUIATENSI M IPE0Opa3oBaTeis He NPOUCXOJUT IIPEBBIIICHNUS MPECIbHON TeMIEepaTyphl.
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A - HauBBICIIAs IOITYCTHMasl OKpYJKarolias TeMIeparypa; B - TeMneparypa B HOMHHaJIBHOM
pexume padotsl; C - mpeaenbHas TeMIeparypa; t - Bpems; I - MoBbIIIeHHe TeMIIEpaTypsl B
HOMHHAJIBHOM PEKUME paboThl; 2 - MOBBILIEHHE TEMIIEPATyPhl CTATOpa U pOTOPA MPH UCTIBITAHUN
AJIEKTPOABUTATENS C 3aTOPMOKEHHBIM POTOPOM

Pucynok A.1 - I'paduk onpenenenus BpeMeHu tg

MMPUJIOXXEHME b
(oOs3aTenBHOR)
HcnbiTanue cienuaibHBIX Pe3NCTUBHBIX HATPEBATEIbHBIX YCTPOICTB U 6JIOKOB

b.1 Pe3uctuBHBIE HarpeBaTeIbHBIE YCTPOWCTBA, MTOIBEPracMble MEXaHHIECKOMY BO3IEHCTBHIO

I'nbxue pe3ucTUBHBIE HarpeBaTENbHBIE YCTPOIICTBA, TAKHE KaK HAarpeBaTelbHbIC KaOenu W JIEHTBHI,
He 3alllMIIEeHHbIE MEXaHMYEeCKH 000JI0YKON U OTBEYAIOIINE TPEOOBAHUIM K 000JI0YKAM, U3JI0KEHHBIM
B 'OCT P 51330.0, cnexyer moABEprHyTh MCIBITAHUSAM Ha pa3JaBIMBaHHE U HU3KOTEMIIEPATYpPHOMY
WCIBITAHWIO HA CTU0aHUe coryiacHo [2].

b.2 IlorpyxHble pe3lCTHBHBIE HarpeBaTeNIbHbIE YCTPOUCTBA M OJIOKK

O6pazen i yacth obpasua Ha 14 cyT morpyaroT B BOJONPOBOJHYIO BOJAY Ha riryOuHy 50 MM.
3areM COOTBETCTBHE CONPOTHBIICHHUS HM30JSMHM  HCIBITYEMBIX O0pa3loB  IPEABSIBISIEMBIM
TpeOOBaHUSIM OTIPEEISIIOT 10 METOANKE, N3JI0KEHHOH B 6.8.3, nmepeuncnenus a), 0).

[Ipumeuanue - DTO WCOBITAHME HE MPEIHA3HAUYEHO [UIS IPOBEPKH MPUTOJHOCTH PE3UCTUBHOTO
HarpeBaTeIbHOTO yCTpoicTBa Win OJIoKa JJIS MCIONb30BaHUS B APYToi cpele NOMUMO BOJBI MU MIPU JIaBICHUU
cB. 500 Ia.

b.3 Pe3uctuBHBIC HarpeBaTeNbHBIC YCTPOMCTBA MIIM OJOKM C IMI'POCKONUYECKHM H30JIMPYHOLIM
MaTepuaioM

Yact ycTpoicTBa, 00ECNEUNBAIONINE TEPMETUIHOCTD, MOJBEPTalOT BO3ACHCTBUIO TEMIIEPATYPHI
(8042) °C B Teuenue 28 cyT npHu OTHOCUTENbHON BiaxkHOoCTH He MeHee 90 %. [locme atoro obpasen
HacyXx0 BBITHPAIOT ¥ COOTBETCTBHE CONPOTHUBICHHS W3OJSIUN TPEIBSBIIEMBIM TPEOOBaHUIM
OTIPeNIeIIAIOT UCTIBITAHNEM T10 MeToauKe 6.8.3, mepeuncinenns a), 6), Ho 06e3 Iorpy>KEHHS B BOLY.

b.4 Tlpoepka mpenensHONH TEMIIEpaTyphl pE3UCTHBHBIX HATpPEBaTENbHBIX YCTPOHCTB 3a
HCKJIIOYEHUEM HarpeBaTeIbHOTO CETEBOTO Kalens, OJI0KOB, MaHeNel U CHCTEM

b.4.1 Ucneitanue npoBoasT B cooTBeTcTBUM ¢ b.4.2, 5.4.3 unu b.4.4.

HcnpiTanue ciaenyer mpoBOAWTH MOCHE CTaOWIIM3alMU MOLIHOCTH HarpeBa Ha YpPOBHE, KOTOPBIH
ompenensercss IMOJAHHBIM HaNpsOKCHHEM IIMTaHWA, MOBBHIIEHHBIM Ha 10 % IO OTHOIIEHHIO K
HOMUHAJILHOMY U YMEHBIIEHHBIM Ha BEJIMYMHY, PaBHYIO JONYyCKy (MO 3HAYEHHIO), B OMax, Ha
CONPOTHUBIICHHE PE3UCTUBHOI'O HArpeBaTeIbHOTo OJIoKa.

[Mpumeuanne - HarpeBarenbHbple OJOKM € 3aIlIUTHOW CHCTEMOH corjacHo 5.9.12, HO wucmbITaHHBIE 0€3
3aIIUTHONW CHCTEMBI, MOTYT OBITh CEpPTU(PHINPOBAHBI KaK 3JIEKTPOOOOPYIOBaHIE TOJIBKO B TOM CIydae, €CIH BO
BpEMsI UCHBITAHUA TMPOBOAAT MOACIUPOBAHUC pa60‘{1/1x yCJIOBHﬁ. B MIPOTUBHOM Cliy4dac HaI‘peBaTeHbeIﬁ 010K
MOXKCT pacCMaTpuBaTbCsl TOJBKO  KakK EX-KOMHOHCHT, u Tpe6yeT IIOHOJ'IHI/ITCJ'[I)H()ﬁ CepTI/I(i)I/IKaIII/II/I



3HeKTp0060pyﬂ0BaHI/I5{, B KOTOPOM OH HUCIOJIb3y€TCS.

b.4.2.1 Makcumanvuas memnepamypa, 00nycKkaemast 3aujumHot CUCMeMOou

MakcuManbpHyI0 TEMIEPATYPY, TOMYCKAEMYIO 3aIIUTHON CUCTEMOMU, OMPEACIIAIOT MIPU OTKIIFOUEHUU
JIOTIOJTHUTEIBHBIX PEryJIMPYIONMX ycTpoWcTB. [l obecnedeHust TeMIepaTypHOH CTaOMIBHOCTH
CJIEyeT YUHUTHIBATh IIOCTOSIHHBIE BPEMEHH JIaTYUKOB TEMIIEPATyPHI.

B.4.2.2 3awumnas cucmema, usmepsowas memnepamypy u He MeHee 00H020 napamempa

MaxkcuManpHYI0 — TeMIeparypy ompenersitor cormacHo b.4.2.1 ¢ yuetom  Hambomee
HEeOIArOMPHUATHEIX YCIOBHUI, JOMYCKaeMBIX yCTPOHCTBOM(MH) H3MEPEHHS APYroro(ux) mapaMeTpa(os).

b.4.2.3 3awumnan cucmema, usmepsiiowas Opy2ou napamemp, Kpome memnepamypul

MakcumanbHyI0 TEMIIEpaTypy ONpPEAEsIoT ¢ y4eToM HauOojee HeOMaromnpusATHBIX YCIOBHUH,
JIOITyCKAaeMBbIX yCTPOICTBAaMH U3MEPEHHSI APYTHX apaMeTPOB.

b.4.3 Pe3uctuBHBIN HarpeBaTeNbHBIN OJOK CTAOMIN3NPOBAHHON KOHCTPYKIHA

OOpa3sel] UCHBITHIBAIOT B CaMbIX HEOJATONPUSTHBIX YCJIOBHSX, 0003HAUYEHHBIX HW3TOTOBHUTENIEM U
MPU3HAHHBIX TAKOBBIMH HCIIBITATEIbHBIM BEIIOMCTBOM. YCJOBHSI HMCIBITAaHHS IPEILyCMAaTpPUBAIOT
HYJIEBOH pacxoj WJIM HE3alloJIHeHHBIH TpyOONpoBOI MM pe3epByap. McmbITaHue MPOBOIST MOCie
CTaOMIM3aluKi BBIXOJHOW TEIUIOBOW MOIIHOCTH Ha YpPOBHE, KOTOPBIH ONpeAeNnseTcs MoJaBacMbIM

+10
HAMPps’KCHUCM IUTaHUA, COCTABIAIOIIUM 1 10715 % OT HOMHHAJILHOI'O U YMEHBIICHHBIM Ha BEJIMYUHY,

paBHyIO JOMYCKY (110 3HAUYEHHIO), B OMax, Ha CONPOTHBJIEHHE PE3NCTUBHOI'O HArpeBaTeIbHOro OJ0Ka
(em. B.4.2). Mopgemupyemble pabodre YCIOBHS MOTYT OBITh COTJIACOBAHBI HCIBITATCIBHOMN
OpraHM3aIell ¢ U3TOTOBHUTEIIEM.

b.4.4 HarpeBaTtensHOE YCTPOCTBO, 00IaaromIee CBOMCTBOM CaMOOTPaHUICHHUS

Ecnu ucneiTyeMsrii oOpaszer] mpeacTaBiseT coboil kabenb Win JIeHTy, TO oOpasern JAIHHOH 3-4 M
IUIOTHO CBOPAYMBAIOT B CIHPAIb M TIOMENIAIOT BOBHYTPh OOOJOYKH M3 TEPMOW3OIMPYIOIIETO
MaTepHaa, CHOCOOHOTO BBIAEPKHUBATH PA3BUBACMYIO TEMIIEPATYPY.

O6omnouka 1omkHa OBITH aanabaTHON. /11 N3MepeHnsT MaKCUMAIIbHON TEMIIEPaTyphbl TIOBEPXHOCTH
HCIBITYyeMOro obOpasiia K HeMy KpersT TepMOIaphl. 3aTeM IpH HadaJdbHOH Temreparype oOpasma,
paBHOH (2043) °C, Ha Hero momarT HampspkeHue, cocraiomee 110% ot HommHanbHOTrO. Ilocie
JOCTIDKEHUSI COCTOSTHHSI TEIUIOBOTO PABHOBECHS CIEAYET OINPENENUTh MAKCHUMAIBHYIO TEMIIEPaTypy
MOBEPXHOCTH UCIIBITYEMOro o0pasua.

Jlpyrue THUIIBI PE3UCTUBHBIX HArpeBaTENIbHBIX YCTPOWCTB, KOTOPHIM TaKkKe IPHCYIIE CBOHCTBO
CaMOOTPaHUUECHHS, CIIEAYET MCIIBITHIBATh aHAIIOTHYHO B COOTBETCTBYIOLIECH 000JIOUKE.

MMPUJIOKEHUWE B
(ctpaBoYHOE)

TensioBasi 3amuTa KOPOTKO3aMKHYTBIX MallIMH

B.l B paHHOM NpHUIOXKEHHM MpPUBEIEHA IOMNONHUTENbHAass HHpOpManus A MOTpeduTens,
MIOMOTAoIIass MpH BbIOOPE 3AIIUTHBIX YCTPOWCTB M, B YAaCTHOCTH, AAIOTCS PEKOMEHJAAIMU IO HX
BBIOODY M TPUMEHEHHUIO, OTJIMYAIOUIMECs] OT OOIICHPHUHATHIX MPOMBIIUICHHBIX METONOB WIIH
JIOTIOJTHSIOIINE HX.

B.2 Tlpu oOcmykMBaHMM JUIsi BBINOJNHEHUs TpeOoBaHuil 4.8.4 MOXXHO HCIOJIB30BATh 3aIIUTHOE
YCTPOMCTBO OT MEPErpy3KH ¢ 0OpaTHBIM OTCUYETOM BPEMEHH 3ala3iblBaHus (HarmpuMmep, crapTep s
IPSIMOTO ITyCKa C pelie OT TEIUIOBOM Ieperpy3ku), HO IIPH YCJIOBHM, YTO 3al[UTHOE YCTPOHCTBO
OoTBeuaeT pexoMeHanuu B.3.

B.3 3ammrHOE YCTPOHCTBO OT MEpErpy3KH ¢ 0OPaTHBIM OTCYETOM BPEMEHH 3alla3/bIBaHus JOJDKHO
obecrieunBaTh HE TOJBKO KOHTPOJIb TOKA 3JIEKTPOABUTATENS], HO U OTKIIOYEHHE 3JIEKTPOIBUTATENS C
3aTOPMO’KEHHBIM POTOPOM B T€UEHUE BPEMEHHU fx.

B pacnopsbkeHnH 1osbp30Batens A0JIKHBI ObITh rpadyKu 3aBUCUMOCTH “‘TOK-BpeMsi” C yKa3aHUEM
BpPEMEHH 3ara3]bpIBaHusi cpabaThiBaHUs pesie OT Heperpy3ku kak ¢yHkuuu otHouenus 1 /Iy. ['paduk
JIOJDKEH OTpaXkaTb BpEMEHa 3ama3fiblBaHMsA, HauMHas CO 3HAUCHUHM BPEMEHHU 3ama3fblBaHMA Ui
JNEKTPOJABUTaTENs MpH TemIeparype okpyxaromeid cpeasl 20 °C u 3akaHuMBasg BpeMEHaMHU
3aIas3bIBaHus U1 HE MeHee ueM 3-8 otHoeHnit 1,/ 1y.

Bpems oTkmroueHHs 3MEKTPOABUraTeNnss OT CETU 3alllUTHBIM YCTPOICTBOM HE JOKHO OTIMYAThCS
6onee ueM Ha £20% OT HAACHHOTO BPEMEHH 3aI1a3/IbIBAHUSI.

B.4 [lns mocTOSTHHO 00CITy>KMBAE€MBIX 3JIEKTPOABUTATENCH, SKCIUTyaTHpYIOMuUXcsl 0e3 meperpysox,
HE 4acTO 3aIlyCKaEMBIX W HE HArpeBAarOIIUXCS, AOIOJHHUTEIBHO PHEMIIEMA 3aINUTa OT HEPETPY3KH C
MOMOIIIBIO YCTPONCTBA C OOPAaTHBIM OTCUETOM BPEMEHH 3aIa3AbIBaHUs.



DJNEeKTPOIBUTATENN C KECTKMMHU MyCKOBBIMU YCJIOBUAMHU U YaCTBIMHU ITyCKaMHU HCIOJB3YIOT TOJIBKO
IpU HAJIMYMHM COOTBETCTBYIOUIMX 3allUTHBIX YCTPOICTB, NPEAOTBPAINAIOUINX IPEBBIIICHHE
NIpeIeIbHON TEMIIEPATYPBHIL.

ITyckoBbIe yCIOBUS CUUTAIOT XKECTKUMU B TOM CIIydae, KOT/ia 3alllUTHOE YCTPOUCTBO OT MEPErpy3KU
Cc o00OpaTHBIM OTCYETOM BpEMEHHM 3amla3]blBaHMs, BbIOpaHHOe cormacHo B.3, orkmodaer
3JIEKTPOJBUTaTeNb JIO TOTO, KaKk OH JOCTUraeT HOMHHAJIBHOW ckopocTH. Kak mpaBwio, 310
MPOMCXOJIUT, €CIN 001Iee BpeMsI ITycKa IpeBbIIaeT B 1,7 pasa BpeMs fz.

MMPUJIOXEHUE I
(obs3aTenbHOE)

JIONOJIHNTEILHAS DJIEKTPHUYECKAS 3aIIUTA PE3UCTUBHBIX HATPEBATEJIbHBIX YCTPOICTB U
0JIOKOB

I'.1 Lenb

JIOTIOTHUTETHHOM 3aIllIUTOM OT CBEPXTOKA B 3JCKTPOTEXHUICCKOM U3JICITHH SBJIECTCS OTPaHUICHUE
3¢ dekTa HarpeBa 1 UCKITFOYEHIE BO3MOXKHOTO JYTOBOTO TPo0Ost 32 CYET HEMPABIIILHOTO 3a3¢MIICHUS U
TOKOB YTE€UKH MPH 3a3CMJIICHHH.

I".2 MeTox 3ammuTel

MeTton 3anTuThl 3aBHCHT OT THMa cucTeMbl 3a3eMieHwus (cM. ['OCT 30331.2/TOCT P 50571.2).

a) B cucremax 3azemnenms tumoB TT m TN ciemyeT HMCHONB30BaTh 3aIIUTHOE YCTPOMCTBO,
paboTaroiee 0T OCTATOYHOI'O TOKA M MMEIOIIIee HOMHUHAIBHBIN 0CTaTOYHBIN pabounii Tok He 6osee 300
MA.

[IpennouTenue ciemyeT OTAaBaTh 3alIUTHBIM YCTPOHCTBAM ¢ HOMUHAIBFHBIM OCTaTOYHBIM PabouuM
TOKOM, paBHbIM 30 MA. Y Takoro 3alllMTHOTO yCTpOICTBa MaKCUMaJIbHOE BpEMsl OTKIIIOUEHHS OT CETH
HE TpEBBINIaeT 5 C NP HOMHHAIBHOM OCTaTOYHOM paboueM Toke u He mpeBbimaer 0,15 ¢ mpu
NATUKPAaTHOM HOMHWHAJIbHOM paGO‘leM TOKE.

[Ipumeuanus

1 B TunoBoM citydae 3Ta cuctema OyAeT MpephIBaTh BCe He3a3eMIICHHBIE (a3bl IIPH TOKE OTKIFOUEHHS OT CETH,
paBHOM niu Oombie 30 MA.

2 JlononmuuTenbHast ”HGOPMAIHS O 3alIUTHBIX YCTPOUCTBAX, pabOTAIOIINX OT OCTATOYHOTO TOKA, IPUBE/CHA B
T'OCT P 50807.

0) B cucreme 3azemienust Tuna IT ycTpoHCTBO KOHTPOJISE M30JISILMK UCIIONIB3YIOT ISl IPEPBIBAHMS
MUTaHMS B CIydae, KOr/ia CONPOTHBRIICHUE N30Jsnu He Oosee 50 OM/B HOMHHANBHOTO HAIPSHKEHHUSI.

MMPUJIOXKEHUE [
(cripaBouHOE)

CBeI[eHl/Iﬂ 1o onpeae/J1eHNI0 KOMﬁl/IHaHI/lﬁ BbBIBOAOB U MPOBOI0B 1JIs1 coeqMHEHNH 06[1161"0
Ha3HaAYCHHUA U COCAUHHUTECIbHBIX K0p060K

J1.1 O01re moa0KeHus

B GoJbIIMHCTBE TUIIOB AJIEKTPOOOOPYAOBAHUS HCTOYHUKOM TEIUIa SIBJISETCS YETKO OIpeeIeHHas
9acTh JEKTPOOOOPYTOBaAHHUS.

B coeaunenunsx o0lIero Ha3HaueHHsI U COSTUHUTENbHBIX KOPOOKaX OCHOBHBIM HCTOYHHKOM TEILIa,
KaK TpaBHJIO, SABJISIOTCS KaOesH, TI0ICOeANHIIEMbIC K BRIBOAAM, a HE CAMH BBIBOABL. DTOT (hakT cieayer
YUUTHIBATh TPH YCT@HOBJIEHHH COOTBETCTBYIOLIETO TEMIIEPaTypHOro Kijacca COEIUHEHHH oO0IIero
Ha3HAYEHUsI U COCTMHUTEIBHBIX KOPOOOK.

MakcnumanbHOE TOBBIIIEHHE TeMIlepaTyphl BHYTPH KOpITyca TakOW KOPOOKHM 3aBHCHT OT IBYX
(haKTOpOB: TOBBIIIEHHUS TEMIIEPaTyphl OTAENBHBIX BBIBOJIOB W TPOBOJOB M OOINETr0 KOJIMYECTBA
BBIBOJIOB M IIPOBOAOB BHYTPU KOpITyCca, YTO BEIET K IIOBBIICHHIO TEMIIEPATYphl B KOpPIyce H
TeMIIepaTypbl OTACNBHBIX BHIBOJOB BBINIE JONYCTUMOW. I3 BceX BBIBOJIOB, PAaCIOJNIOKCHHBIX B
KOpITyCe, U WIUTFOCTPALUU BEIOPAHbI: “HaMXyIIIUi BEIBOA * (CM. 6.7), COOTBETCTBYIOIIUI TIPOBOJ C
MaKCHUMaJIbHBIMH HOMHHAJIbHBIMH XapaKTEPUCTHKAMH ¥ HanOOJIbIIIeEe OBBIIICHUE TEMIIEPATYPhI BBILIE
JOITyCTUMOH JJIsl KOHKPETHOTO COCANHEHHSI.

* HaI/IXy,I(H_II/Iﬁ BBIBOJ - 3TO BbIBOJ, HAa KOTOPOM BO3HHUKACT HauOoJIbIICe YBEIIMUCHUEC TEMIICPATYPHI. K 3TOMY
BBIBOAY IMOACOCIUHAIOT IIPOBOIda MAKCUMAJIBHOI'O CCUCHU .



J1.2 Meton onpeneneHust MAaKCUMaJIbHON paccerBaeMON MOIIIHOCTH

MakcumanbHyl0 HOMHHAJIBHYIO PaccerMBaeMyl0 MOIIHOCTh OINpPEAENsoT corjacHo 6.7 Ha
“Hamxy/ireM BoIBose”*. J[Jsi COOTBETCTBYIOMIETO TEMIIEPATYPHOTO Kacca KOPIYC MOXKET COACPIKATh
M000e, BIUIOTH JI0 MAaKCHMAaJIbHOTO KOJIMYECTBO BBIBOJIOB, JOMyCKacMoe (DU3MYECKHMHU pa3MepaMu
KOpITyca, TP YCJIOBUH, YTO HE MPOUCXOAUT IPEBEHIMICHHS JOIMYCKAaeMOro Ipejesia MaKCHMalbHON
paccenBaemoii MomrHOCTH. [Ipr 3TOM “HamMXyAIHNA BEIBOI * MOXKET BXOAUTH WM HE BXOAWUTH B UHCIIO
JTHX BEIBOJIOB.

* Hanxyz[mm‘?[ BBIBO/] - OTO BBIBO/I, HA KOTOPOM BO3HHUKACT HauOoJIbIIee YBEIIMYCHUEC TEMIICPATYPhI. K 3TOMY
BbIBOAY MOACOCAUHAIOT IIPOBOJIa MAKCUMAJIBHOI'O CCUCHU.

st KaxIoro BbIBOAA PAcCEeMBAEMYIO MOIIHOCTb PACCUMUTBHIBAIOT MO MaKCUMalbHOMY TOKY,
MPOXOAAIIEMY dYepe3 Hero, W I0 CONpoTHBIeHHWIO mpH Temmepatype 20 °C mgma BeIBoma H
COOTBETCTBYIOIIET0 MpOBOJA WM MpoBoAoB. Ilpeamosaraercs, 4TO AIMHA KaXXIOro NpoBOJa OT
ka0eIpbHOr0 BBOJA JI0 BHIBOJA PaBHA TMOJOBHHE MAKCUMAIBHOTO BHYTPEHHErO JMHEHHOTO pasMepa
Kopmyca (yTpoeHHas JIUIMHA TUaroHajiu Kopiyca), T. €. IpUHUMaeMas BO BHUMaHKE JJUHa POBOIa OT
Ka0eJILHOI'0 BBOJAA JI0 BBIBOJA COCTABISACT IMOJIOBHHY PACCTOSHHS OT BBIBOJAA 1O MPOBOJA BBHIBOAA,
UCTIONB3yeMoro B 6.7.

CyMMa paccerBacMbIX Ha OTICIBHBIX BHIBOJAX MOIIHOCTEH MPENCTaBIsACT OOIIYIO pacCECHBAEMYIO
MOIIHOCTH ISl JAHHOW KOH(MUTYpAIUK M TaHHBIX YCJIOBHUi memu. OOIas paccenBaeMasi MOIIHOCTD HE
JIOJIKHA MPEBBIILATE AOMYCKaeMblid Ipele]l MAKCUMaJIbHOM pacceuBaeMOi MOILIHOCTH.

[lpumeuanue - Jlng yOpOLIEHUS pacyeTOB H3TOTOBUTENb JO/DKEH MPENCTaBUTh TaONMIly 3HA4eHHH
comnpoTuBieHuil mpu remneparype 20 °C amst Bcex BBIBOJIOB U KaOeneil, HCIoIb3yeMbIX BHYTPU KOpITyca.

J1.3 B kauecTBe abTepHATHBHI, MAKCHMATBHYIO PACCCHBAEMY0 MOIITHOCTH MOXHO OTIPEIENIATE IS
Ka&XJ0ro pa3Mepa BbIBOJA [0 JOMYCTHMOMY KOJHMYECTBY IPOBOJOB, CEUCHUIO MPOBOJA U IO
MaKCHMallbHOMY TOKY. [Ipu Haqu4uu psiga coueTaHuil ITUX BEIMYHH UX yJOOHEe MPEICTABUTH B BUIC
TaOIUIIBI.

IMPUJIOXXEHUE E
(cpaBo4HOE)

IMyb6ankamum, ucnoab3yeMble MPH pacyeTe TeMIepPaTyphbl 3aTOPMOKEHHOT0 poTopa

J.H.Dymond, “Stal Time, Acceleration Time, Frequency of Starting: The Myths and the Facts”,
IEEE Transactions Industrial Applications, IA-29, no. 1, pp.42-51, January/February 1993

J.H.Dymond, “Bpemsi ocTaHOBKH, BpeMsI YCKOPEHHs, HacToTa ITycka: MU(BI 1 (akTer”, Tpynsl
HHCTUTYTa WHXKEHEPOB JJIEKTPUKOB U 3IEKTPOHIIUKOB. [IpombinenHoe npumenenue, [A-29, N 1,
c.42-51, ssaBaps/despans 1993

J.Bredthauer, N.Struck, “Starting of Large Medium Voltage Motors - Design, Protection and Safety
Aspects”, in Conf Rec 1994 41 st Annual Meeting IEEE Ind. Applications Society Petroleum and
Chemical Industries Conference, IA-31, pp.141-151, September/October 1995

J.Bredthauer, N.Struck, ‘“3amyck KpymHOraGapuTHBIX O3JEKTPOJBUTATENEH CO CpPEJAHUM
HaTPSDKCHHUEM - KOHCTPYKIUS 3aIuTa 1 6e30macHocTs”, Otuer o koHpepeHmH. - 1994, 41 exeromHoe
coBemianne. Kondepennus no HeTsIHON M XUMHYECKOW NPOMBINUICHHOCTH WHCTHTYTa MH)XEHEPOB
AJIEKTPUKOB M AJIEKTPOHIINKOB, [A-31, c.141-151, cenTsa0pb/okTs10ps 1995

I[MPUIJIOXXEHUE XK
(cripaBouHOE)
CraHJapTHOE NoNepeYHoe ceueHrue MeIHbIX MPOBOIOB
B tabmume .1 naHo cpaBHEHHE MONEPEYHBIX CEYCHHH MEIHBIX IPOBOIOB M0 aMEPUKAHCKOMY

npoBosogyHOMY Kanmuopy (AWQG) ¢ cedeHNsIMH, yCTaHOBIICHHBIMHA MEXIyHapOIHBIM cTangapTom MCO
U METPUYECKOM CUCTEMOM.



Tabaumna XK.1 - CpaBaenue pazmepoB AWG/kemil u MeTpudeckux pa3MepoB

Ceuenne o crannapry UCO, MM’ Ceuenue 1o kanuopy, OKBHUBAJICHTHOE CEUYEHHE B
AWG/kemil METpPHUECKO# CHCTEME, MM”
0,20 24 0,205
- 22 0,324
0,50 20 0,519
0,75 18 0,820
1,00 - -
1,50 16 1,300
2,50 14 2,100
4,00 12 3,300
6,00 10 5,300
10,00 8 8,400
16,00 6 13,300
25,00 4 21,200
35,00 2 33,600
50,00 0 53,500
70,00 00 67,400
95,00 000 85,000
- 0000 107,200
120,00 250 kemil 127,000
150,00 300 kemil 152,000
185,00 350 kemil 177,000
240,00 500 kemil 253,000
300,00 600 kemil 304,000
350,00 700 kemil 355,000
380,00 750 kemil 380,000
400,00 800 kemil 405,000
450,00 900 kemil 456,000
500,00 1000 kemil 507,000
630,00 1250 kemil 634,000
750,00 1500 kemil 760,000
890,00 1750 kemil 887,000
1000,00 2000 kemil 1014,000
Mpumedanue - 1 kemil=506,71-10" mm>.

[MTPUJIOXXEHUE U
(o0s13aTenBHOR)

OaHoTHIPbKOBBIE MATPOHBbI THIIA Fa6*

* U3Bneuenue u3 ponoinenus 12 (MOK 61-1M-89) k crangapty MOK 61-1-69 “Ilokonu 1 naTpoHBI JIaMIT CO
CpeAcTBaMH KOHTPOJIS B3aMO3aMeHsieMocTH 1 6e3omacHocTH. YacTs 1. Llokomu mamm”.

N.1 B TrOTOBBIX H3IEIHMAX PACCTOSIHUE ITOBEPXHOCTHOTO Mpo0O0si HaX M30JSAMUEeH MEeXIy
HEHM30JIMPOBAHHBIMA KOMIIOHEHTaMH M METaJUTMUECKOH 000JI0YKOH AO0JDKHO OBITH HE MEHee 6 MM.
KOHTaKkTHBIA IITHIPP M METAUIMYECKHH KOPIYC JOJDKHBI OBITh HOKDPBITHI HHUKEIEM HIH
COOTBETCTBYIOIMM 00pa3oM 3allMIICHBI OT KOPPO3UH. BepxHss 4acTb 3amasHHOTO IUTHIPS IOJDKHA
OBITh MOJTYKPYTIIOH.

W.2 Ha pucynke M.l u B Tabmune M.l npuBeneHs! pa3Mepsl BaKHBIC IS B3aUMO3aMEHSIEMOCTH
OJJHOLITHIPHKOBBIX IIATPOHOB JTIOMHHECLEHTHBIX JIaMIl TUIa Fao.



¥ 2.--"

E

1 - M30NMAMOHHBIN MaTepHal (BHI IPOU3BOJILHBII);
2 - MOMPOBaHHAS TOBEPXHOCTH JUIS PUITAUBAHUS

Pucynox 1.1 - OmHOmTHIpEKOBHIH TaTpoH THa Fab

Tabnuma U.1 - Pa3mepsr 0fHOMTHIPEKOBOTO NaTpoHa Trma Fab

0O6o03HaueHue pasmepa 3HaYCHUS Pa3MEPOB, MM
Mus. Makc.
E 5,92 6,00
F 17,50 18,00
Fy (c mpunoem) - 18,50
G 14,5
[Ipumeuanust

1 Pazmep G ycraHaBnMBaeT MUHMMAIIBHYIO AIMHY, HA KOTOPOU BBLAEPIKUBACTCS pasMep E.
2 Bce pa3mepsl, KpoMe MaKCHMAJIBHBIX pa3MepoB F U G, IpOBepsIIOT KaTHOPOM.

IMTPUJIOXXEHUE K
(o0s13aTenBEHOR)

TpebdoBanus k npepbiBaTenio nenu kareropuu III no nepenanpskennio™

* K.1.1, K.1.2 u K.1.4 coorBerctByeT MOK 60364-4-443-95 “OnexkrpoycranoBku 3nanuil. Yacts 4. 3ammra
Oe3onacHoct. ['maBa 44. 3aummra or mepeHampsbkeHuil. Pasmen 443. 3ammra oT atMoc(epHBIX HMCTOYHHKOB
TIepeHaNpPsDKEHUH HIIH IepEHAIPSHKCHUH, BOSHUKAIOIINX OT TIEpEeKITIovaTeneit”.

K.1 Kareropuu nepenanpspkeHus ¥ BEIOOP JOIYCTUMOI'O UMITYJILCHOTO HAaIpsHKSHUS

K.1.1 VYcraHoBieHHbIE KaTErOPUH YCTOWYMBOCTH K HMITYJBCHOMY HAaIpsOKCHUIO (KaTeropuu
MepeHANPSHKEHNS) TO3BOJISTIOT ONPENENNTh, OYAET TN IEKTPOOOOPYAOBAHNE UMETh 0XKHUAAEMBIH CPOK
CITy>KOBI, a TaKKe MPOTHO3NPOBATH CTEIIEHb PHCKA BBIXO/IA €r0 U3 CTPOSI.

Bri6upast TpeOyemblii ypoBEeHb YCTOHYMBOCTH K UMITYJIbCHOMY HAIIPSKEHHIO, MOXKHO COTJIACOBAaTh
MPUHLIUIBI N30JSIIUU BCEH YCTaHOBKH, CHU3MB 3THUM PUCK BBIXOZA 3JEKTPOOOOPYI0OBAaHHS U3 CTPOS U
CO37]aB OCHOBY IIJIs1 KOHTPOJIA 32 [IEPEHAIPSKEHIEM.



Bonee BhicOKas KaTeropusi yCTOHUHMBOCTH K HMITYJIBCHOMY HAIPSDKCHHIO COOTBETCTBYET OoJice
BBICOKOM MTPOYHOCTH 3JICKTPOOOOPYIOBAHUS U PACIIUPSICT BO3MOKHOCTH KOHTPOJIS TICPCHAIPSDKEHHIS.

K.1.2 Br160op 31mekTpoo0opya0BaHus CIeayeT MPOBOJANUTH TAKAM 00pa3oM, YTOOBI YCTOWYHMBOCTH K
HOMHHAJIBHOMY HMITyJbCHOMY HAIPsDKCHUIO ObUTa OBl He MeHbIne TpeOyemoii. TpeOoBanus x
3NEKTPOOOOPYIOBAHUIO 0 YCTOWYMBOCTH K HOMHUHAJIBHOMY HMITYJBCHOMY HANPSOKCHUIO NAHBI B
Tabmune K. 1.

[Ipumeuanue - YcToH4MBOCTE K HOMUHAJIBHOMY HMITYJIECHOMY HANpPsDKCHUIO ONpeNesisieTcs W3TOTOBUTEIEM
JUISL 3JIEKTPOOOOPYOBAHMSI WM €r0 YacTH W XapaKTepu3yeT CHelu(UUYECKyl0 YCTOHYMBOCTD H3OISLHU K
HEPEHAIIPSKEHHIO.

K.1.3 K xareropuu III mo mnepeHampspKeHHIO OTHOCAT 3JIEKTPOOOOpPYIIOBaHHE CTallMOHAPHOW
YCTAHOBKH, K KOTOPOMY TIPEIBSBISIIOT 0COObIE TPeOOBAHUS 110 HaJIeKHOCTH M JIOCTYITHOCTH.

K.1.4 OGopynoBanme kateropmu III Mo ycTOHYMBOCTH K HMMITYJIECHOMY HANpsDKCHUIO MOMKET
SBIISITECSL YacThIO CTAllMOHAPHBIX JJIEKTPOYCTAHOBOK WIIM JPYroro OOOpYMOBAaHHUS IIHPOKOTO
MIPUMEHCHUS.

IMpumeuanne - IIpuMmepsl TaKoro 3MEKTPOOOOPYIOBAHUS: PACIPENCINTEIbHbIE TUIAThI, TPEPHIBATEIN LICTIH,
CUCTEMBI IPOBOJAKH, B TOM YUCJIC KaGeHPI, IIHUHBI, COCAUHUTCIIbHBIC KOpOGKPI, TNEPEKIII0YATEIIN, BBIXOAHBIC THE3 /1A,
YCTaHABINBACMbIC CTALMOHAPHO, a TAKKE JJIEKTPOOOOPYAOBAaHHE IPOMBIIUICHHOTO HA3HAYECHHS W HEKOTOPOE
ZPYyToe dIEKTPOOOOPYAOBaHKE, B YACTHOCTH, CTALIMOHAPHBIC SIEKTPOABUTATENH C HEPA3bEMHBIMU COSTUHCHUSIMH.

Ta6mmna K.1 - HomMuHaIIBHOE NMITYJIBCHOE HaIpsDKEHUE IEKTPOOOOPYAOBaHUS

Homunansaoe Hamnpspkenue mexnay ivHued u HeWTpanplo,) HoMHHanbHOE UMIYJIBCHOE
HATIPSHKCHUAE CHCTEMBI onpeaensieMoe 0 HOMAHATEHOMY HanpspDKeHne, KB**
nutanus, B* HATIPSDKCHUIO TIEPEMEHHOTO WITH Kareropus nepeHanpsikeHus
Tpexdazuas|Ognodaznas MMOCTOSTHHOTO TOKa, B (BILIOTH 10 1 11 I v
ceTh ceTh yYKa3aHHBIX 3HAYCHUH M BKIIOYAs UX)
- - 50 0,33 0,5 0,8 1,5
- - 100 0,50 0,8 1,5 2.5
- 120-240 150 0,80 1,5 2.5 4,0
230/400 - 300 1,50 2,5 4,0 6,0
277/480
400/690 - 600 2,50 4,0 6,0 8,0
1000 - 1000 4,00 6,0 8,0 12,0

* 3pak "/" (kocas YepTa) IMOKa3bIBacT, YTO NPUMCHEHA YETHIPEXIPOBOAHAS (C HYJEBBIM IPOBOJIOM)
Tpex¢as3Has paclpeneNuTeNbHas cucteMa. MeHblee 3HauYeHHe COOTBETCTBYET HANPSDKCHUIO MEXKIY JIMHEHHBIM U
HyJeBBIM IpoBojamu ((asHoe HanpspkeHue). bonblnee 3HaYeHHE IpeACTaBIsICT co0Oi JMHEIHOE HaNpsHKEHHE.
Ecnu npencraBieHo TOJIBKO OTHO 3HAUYSHUE, TO OHO COOTBETCTBYET JIMHEHHOMY HAINPSHKEHHIO JUIS TPEXITPOBOIHOM
Tpex(a3HOH CUCTEMBI.

** DnekTpooOOpyIOBaHUE C yKa3aHHBIM HOMMHAJIBHBIM MMITYJIbCHBIM HAIPSDKEHHEM HCIOJb3YIOT COTIACHO
HACTOSILIEMY TIPUIIOKEHHIO.

K.1.3 u Tabmuna K.1 coorBercrBytor MOK 60644-1-92 “KoopauHauust H30JISLUNA BHYTPH CHCTEM
HU3KO0r0 HanpspxeHust. Yacts 1. IIpuHIUIGL, TpeOOBaHMS, HCIIBITAHUS .

MMPUJIOXXEHUE JI
(ctpaBouHOE)

OT1anynTeTbHBbIE MPU3HAKH HACTOSIEr0 CTAHAAPTA H TPeTheil pelaKIuU MPOeKTa
crangapra MOK 60079-7 (31/284/CD)

JI.1 AyTreHTHuHBII TeKcT MyHKTOB (ab3areB) mpoekra cranmapra MOK 60079-7 (31/284/CD),
YTOYHEHHBIX B TEKCTE HACTOSLIETO CTaHIapTa, IprBeacH B Tabnuie JI.1



Ta6muma JI.1

Howmepa nynkToB

AytenTtunsnii Tekct MOK 60079-7 (31/284/CD)

Hacrosimero crangapra MD3K 60079-7
(31/284/CD)

3.11 Pabouee HampspKeHHE. 3.11 Pabouee nampspkenne (upgeHtmyHo 3.7 MOK

Wudopmarms B croOKax 60664-1)

HCKIJIIOYEHA

3.12.4 Ccpiika B CKOOKax Ha 3.12.4 [MDK 60050 (486)-01-18]

MD3K 60050 nckaroueHa

3.12.5 Ccbinka B cKOOKax Ha 3.12.5 [MD3K 60050 (486)-01-20/1]

MD3K 60050 uckiaroueHa

3.12.6 [Ipumeuanne 2 3.12.6 [Ipumedanue 2. BrImenpuBeIeHHOE ONPEIEICHIE

HCKITIOUEHO B3tro u3 EN 50020. Ono otnudaercs oOT
onpenenenns MOK 60050 (486)-01-20/1 tem, urto
pacrpocTpaHsiercsi WIM Ha DJJEMEHT, WIH Ha
Oarapero

3.12.14 Ccpuika B ckoOKax Ha 3.124 [M3K 60050 (486)-02-20]

MOK 60050 uckmaroueHa

44 W3 npumewanus 1 B
TabIuIEe 1 HUCKJTIOUYEHBI
cceplikd Ha MOK 60664-1

4.4, Tabouna 1

IIpumeuanue 1. IlpenctaBieHHbIE HaMpPSHKEHUS
B3aThI 13 MOK 60664-1-92

4.4 [Mpumevanus K
MNOJMYHKTY C CCBUIKOH Ha
MDBK 60664-1 ucKIIrOYeHBI

4.4, npuMeyaHust

OTH npuMepsl UICHTHYHBI puBeAeHHBIM B MOK
60664-1-92

4.5.1 [Ipumeuanue 1 4.5.1 [Tpumeuanue 1. I'pynmsl MaTepuaaoB WIACHTUYHBI
HCKJIIOYEHO npuseeHHBIM B MOK 60664-1-92
45.1 B npumeuanun 2 4.5.1 [Mpumeuanue 2. (JlononHuTenbHy0 MHOOPMAIHIO
ccbulka B ckobOkax Ha MOK cM. MOK 60664-1-92)
60664-1 uckmoueHa
4.5.1 3ameHuTh 3HaueHUE 45.1 ...1100 B
1140 B
4.7.12 ToanyHKTHL: a), 0), B) 4.7.12 a) copramenra 1 cormacHo MOK 60317; 60317-7
M3JI0’KEHBI B HOBOH pefjakiuu i 60317-8 ipu ycinoBum, 4To:
- UCTIBITaHUE coryiacHo paszmena 13 MOK 60317-3,
60317-7 wmm 60317-8 He HOMKHO OOHAPYXKHTH
HEHCIPaBHOCTH NPH MHHUMAJIbHOM HaNpsDKCHUH
po6os, MPEeTyCMOTPEHHOM [Tl COPTaMeHTa 2,
- UCTIBITaHUE coriacHo pasaena 14 MOK 60317-3,
60317-7 wmu 60317-8 momxHO OOHApPYXUTH HE
Oosiee miecTH HEUCHpaBHOCTeW Ha miauHe 30 M
MPOBO/Ia HE3aBUCHMO OT IHMaMeTpa IOCIIETHEro,
I
0) copramenra 2 corimacHo MDOK 60317-3 wim
MDBK 60317-7, unu MOK 60317-13, unu
B) copramenTa 3 cormacHo MOK 60317-3, 60317-
7,60317-8 i 60317-13
5.3.7.5 TloamyHKT a) U3T0XKEH 53.7.5 a) OH [OIDKEH COOTBETCTBOBATh TPEOOBAHHAM
B HOBOH peakuuu MDOK 60947-1 1 MDK 60664-1
5.72.1 W3 npumeyaHus 5.7.2.1 [Mpumeuanne - IllaxTepckue KackW OIMCAHBI B
UCKITIOUeHa cchiika Ha MOK MDO3K 62013 “Donapu ans KaCOK, UCIIONb3YEMBIX
62013 pu paboTe ¢ pyAHUYHBIM ra3oM"
6.9 Ilpumeuanue B Tabnuie 6.9 IIpumeuanue - VYkazaHHBIE 3HA4YEHUS B3ATHl U3

12 MCKIIIOYE€HO

M3K 60999 u MOK 60947-0




MMPUJIOXXEHUE M
Bbubdaunorpadus

[1] EN 594-1-97 BesomacHOCTh 00OpYJIOBaHUS. DJIEMEHTH OC30MACHOCTH CHCTEM YIIPABIICHHS.
Yactp 1. OO1IHe TPUHITUITBI KOHCTPYKIIUH.

[2] M3K 62086-1 (31/292/CDV)-99 Onexkrpudeckuii pE3UCTHBHBIA HATrpeB B IOTCHIIUAIBHO
B3pBIBOONAacHOM aTMocepe. Hacts 1. Obmme TpeboBaHmMs.

[3] MDBK 60044-6-92 HWsmeputensHble TpanchopmaTtopel. Yacte 6. Tpeboanusa x
TpaHcdopmMaTopam U3MEPEHUsI 3aLIUTHOTO TOKA P MEPEXO/IHBIX XapaKTEPUCTHUKAX.



