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I'pymma E02

T'OCYJAPCTBEHHBIM CTAHJIAPT POCCUICKOI ®EJEPALIN
SJIEKTPOOBOPYJIOBAHME B3PbBIBO3AHINIIIEHHOE

Yacrts 7
3amura BHAA e

Explosionproof electrical apparatus.
Part 7. Type of protection e

OKC 29.260.20
OKCTY 3402
Jama esedenus 2001-01-01

IIpenuciioBue
1 PABPABOTAH lLientpom ceprudukarmm “CTB”

BHECEH Texunueckum komuteToM 1o cradgaprusamn TK 403 “BspeBo3amumieHHoe u
PYOHHYIHOE 3TEKTPOOOOpyIoBaHHe”

2 IIPUHAT U BBEJIEH B JIEMCTBUE IlocTanoieHneM T'occranmapra Poccuu ot 16 mexadps
1999 r. N 525-ct

3 BBEJAEH BIIEPBBIE

BBenenmne

Hacrosmuii crangapr pa3paboTaH Ha OCHOBE Tperbed pemakimu mpoekra MOK  60079-
7(31/284/CD) “OnexrpoobopynoBaHHe Ui B3pPBIBOONIACHOW Ta30BoM armocdepsl. Yacte 7.
INoBenmeHHast 6e30macHOCTh BUA “e”’, pa30CIaHHOrO Ha paccMOTpeHne crpaHaM-wieHaMm MOK 1999-
02-26, m mpencraBisier coOOH ayTEHTHYHBI TEKCT YKa3aHHOrO Ipoekra craHmapra MOK c¢
HE3HAYUTEIHHBIMU JIOTIOHEHNSIMH, OTPaKAIOIUMH ITOTPEOHOCTH SKOHOMUKH CTpaHbl. JlOTIONTHEHNUS B
TEKCTE CTaHJapTa BBIJIETICHBI KypCHBOM.

B nenax yno6cTBa oOpamieHust K KOHKPETHBIM TEXHHYECKUM TpeOOBaHMSM B HACTOSIIEM CTaHIapTe
COXpaHEHa HyMepauusl pas/elioB, IOIpa3JesioB, IMyHKTOB, MOANMYyHKTOB W T.a1. MDOK 60079-
7(31/284/CD).

W3 TekcTa HACTOSMIETO CTaHAAPTA HCKIIOYEHBI CCHUIKH HH(OpManmoHHO-OHOmuorpaduiaeckoro
xapakTepa, npuseneHsie B MOK 60079-7(31/284/CD). Hampumep, u3 MOSCHEHHS K TEPMHUHY
“pabouee Hampspkenue” (3.11) B HacrosmeMm craHgapTe HCKiIoueHa ccbuika Ha MOK 60664-1
“U3omsmmst BHyTpU CHCTEM HHU3KOro HampspkeHus. Yacts 1. [IpuHImITe!, TpeOOBaHMS, HCIIBITAHUS WIN
WCKIIIOUYEHO TpHMeYaHue K TepmMuHy 3.12.6 (“yIuloTHUTENBHBI dleMeHT win ©OaTapes”),
nHpopMmupyloOIIee, UYTO ONpeneNeHHE B3STO U3 eBpomelickoro  cranmapra EN - 50020
“OnexTpoo0opyaoBaHuE JUI MOTEHIMAIEHO B3pBIBOONAcCHOW atMocdepsl “Vckpozammra Buga “i” u
T.IL.

Hckmouenne cchblIok 00yCIOBIEHO TEM, YTO, BO-TIEPBBIX, OHH HE HOCAT HOPMATHBHOI'O XapakTepa,
a BO-BTOPBIX, CTaHIOAPTHI, Ha KOTOPHIC JAAHBI CCBUIKH, HE TapMOHH3MPOBAHbI C POCCHHCKHUMHU
cranmapramu. OTIMYUTENbHBIE MPU3HAKK HACTOAIIEro cTaHmapra u mnpoekra MOK  60079-
7(31/284/CD) nznoxeHs! B mpuinoxkennu JI.

Kpome Ttoro, B mpunoxenun M, K mansl n3BnedeHuss w3 HEKOTOpbIX cranmaproB MOK, He
TapMOHHM3UPOBAHHBIX C POCCHIICKMMH CTaHAAPTAMH U B KOTOPHIX M3JI0KEHBI OT/ACIbHbIC KOHKPETHBIC
TpeOOBaHUS K 3JIEKTPOOOOPYNOBAaHHIO C 3alIMTON BHIa “e”’, Ha KoTopsle B mpoekre MOK 60079-
7(31/284/CD) nmaercst ccpuIKa.



1 Ob1acTs NpUMeHeHHUS

Hacrosmmuii ctaHmapT ycraHaBiuBaeT TpeOOBaHWS K KOHCTPYKIIMH, WCIBITAHUIO W MapKHUPOBKE
B3PBIBO3ANIHIIICHHOT'0 AJIEKTPOOOOPYIOBAHHS C 3aIUTON BUIIA €.

TpeboBanus HACTOSAIIETO craHjaapTa pacnpocTpaHsIoTCs Ha B3PbIBO3ALIUILIEHHOE
ANIEKTPOOOOPYJOBAaHUE C HOMHUHAIBHBIM  JCHCTBYIOIIMM 3HAYCHHUEM HANPSHKCHUS  ITUTAHUSL
MIEPEMEHHOTO TOKAa WM C HOMHHAJIBHBEIM 3HAYCHHEM IMOCTOSHHOTO Toka He Ooinee 11 kB, B koTopom
NPUHATHl JONOJIHUTEIbHBIE MEpPhl MPOTUB BO3HUKHOBEHMSI IYrOBBIX pa3psiioB, HCKPEHUS WU
MOBEINICHHBIX TEMICpaTyp B HOPMAJIGHOM WM HCHOPMAJIBHOM pEXHMaX pabOThI, YKA3AHHbIX
uzeomosumesnem 31eKmpoooopyO08aHUs 8 HOPMAMUBHO-MEXHULECKOU OOKYMeHmayuu.

TpeboBaHusI, YCTAaHOBICHHBIC HACTOSIINM CTAaHAAPTOM, [OIMONHSIOT o0Omme TpeOOoBaHUS,
m3nokenasie B TOCT P 51330.0 myist 3amuThl BUAA e, €M TOJIbKO OHU HE OTMEHSFOTCSI B KAKOM-THO0
KOHKPETHOM ClIy4Yae.

Tpebosanusn Hacmoswe2o CMandapma A6IAOMC 00A3AMenTbHbIMU.

2 HopMaTuBHbIE CCHIIKH

B HacTosmeM cTaHmapTe UCIOB30BaHbl CCHUIKH Ha CIIEAYIOIINE CTaHIapThI:

I'OCT P M3K 86-1-96 barapen nepsuunsie. Yacts 1. OOmue nonoxeHus

I'OCT P M3K 285-97 AKKyMyasTOpHI B OaTaped IeloyHble. AKKYMYJISTOPBI HUKEb-KaIMHEBbIE
TepMETHYHbIC

I'OCT 2746-90 (MDK 238-87) Ilarponsl pe3pOOBBIE UIS SJeKTpHdecKux nami. Oomue
TEXHUYIECKHE YCIIOBHS

I'OCT 8865-93* Cucrempl osnekrpudeckod m3omsiiuu. OIeHKa HarpeBOCTOMKOCTH U
Kiaccupukanms

* B cTaHmapT MOJHOCTHIO BBEICH MEXIyHApOOHbIH cTanaapT MOK 85-84.

I'OCT 9806-90 (MOK 400-87) ITatpons! 1t TpyO4aThIX JIIOMHHECIEHTHBIX JIAMII M CTapTEpOB.
O01mue TexHIYeCKne TpeOOBaHNS

I'OCT 14254-96 (MOK 529-89) Crenenn 3amuTsl, obecrnieanBaembie obonoukamu (Kox IP)

I'OCT 17494-87 (MOK 34-5-81) Mammesl smexTpuueckue Bpamatonmecs. Kiaccudukanms
CTEINEHEH 3alMThl, 00eCIIeuNBaeMbIX 000JI0UYKaMH BPAIAFOIINXCS MALIHH

I'OCT 26367.1-93 (M3K 285-83) AKKyMyIATOPHI M 6aTapey akKKyMyJISITOPHBIC IIEIOYHbIE HUKEITh-
KaJMHEBBIE T€PMETHIHBIC IIHHApHIecKre. OOIMe TEXHUIECKHE YCIOBUS

TI'OCT 26615-85 Ilposoda obmomounvle ¢ smanesoli usoasyuetl. Oowue mexuuueckue yCioeus

I'OCT 27174-86 (MOK 623-83) AKKyMyIATOpBI U OaTaper aKKyMYJISTOPHBIC IIEIOYHbIC HUKEIIh-
KaJMHEBBIE HETEPMETHYHbIE EMKOCTBIO 10 150 A-u. OOmmme TeXHUIECKHe YCIOBHS

I'OCT 27473-87 (MDOK 112-79) Marepuansl 3J€KTPOU3OISILMOHHBIE TBEpAble. MeToss
OTIPEZIEIICHUSI CPAaBHUTEIHLHOTO U KOHTPOJIBHOTO MH/IEKCOB TPEKMHT OCTOMKOCTH BO BIIayKHOH cperie

I'OCT 28173-89 (MOK 34-1-83) MammHbl 3JeKTpHIECKHE Bpamaronecst. HoMuHanbHbIe TaHHBIE
1 pabovne XapaKTePUCTHKI

I'OCT 28203-89 (MOJOK 68-2-82) OcHOBHBIE METONBI HCHBITAHWN Ha BO3JCHCTBHE BHEITHIX
¢daxropoB. Yacte 2. Mcnbrranus. Ucneitanne Fe u pykoBoacTso. Bubparms (cuHyconnanpHast)

I'OCT 28213-89 (MDK 68-2-27-87) OcHOBHBIE METOIBI WCHBITAHWN Ha BO3ICHCTBHE BHEIITHUX
¢axropos. Hacts 2. Ucnbitanust. Mcnsitanne Ea n pykoBoacTBo. OAnHOYHBIH ynap

I'OCT 28226-89 (MDK 68-2-42-72) OcHOBHBIC METOIBI WCIBITAHWN Ha BO3ICHCTBHE BHEIITHUX
¢dakropoB. Yacte 2. Wcnertanms. Hcoeitamme Ke. VcnpTanne KOHTakTOB W COCOUHEHHH Ha
BO3JICHCTBHE ABYOKHCH CEPBI

I'OCT 28711-90 (MBK 64-87) Jlamrbl HakaidwBaHUS IS OBITOBOTO M aHAJIOTHYHOTO OOIIETO
OCBEIICHUS. DKCIUTyaTaIllHOHHbBIE TPeOOBaHMS

I'OCT 28712-90 (MOK 432-84) Jlammbl HakamuBaHUS I8 OBITOBOTO M aHAJOTHYHOIO OOIIETO
ocgemieHuns1. TpeboBanms 6e30macHOCTH

I'OCT 28779-90 (MOK 707-81) Marepuanbl 53IEKTPOU3OIMSALMHUOHHBIE TBEpAble. MeToms
OTIpeIEIIEHNsI BOCIUIAMEHEMOCTH I10]] BO3ACHCTBUEM UCTOYHMKA 3KUTaHHS

I'OCT 29111-91 (M3K 95-1-88) CBuHIIOBO-KHCIOTHBIE cTapTepHble Oartapen. Yacte 1. OOmue
TpeOOBaHUS M METOBI CTIBITAHUH

I'OCT 30331.2-95 (M3K 364-3-93)/ TOCT P 50571.2-94 (MOK 364-3-93) DnexrpoycTaHOBKH
3narmid. Yacte 3. OCHOBHBIE XapaKTEPUCTUKH



I'OCT P 50030.1-92 (M3K 60947-1-88) HwuskoBonbTHas ammaparypa paclpeneyieHus u
ynpasnenust. Yacts 1. O6ume TpeboBanus

I'OCT P 50043.1-92 (MOK 998-1-90) CoenuHHTEIBHBIE YCTPOWCTBA Il HU3KOBOJIBTHBIX LIETEH
OBITOBOTO M aHAIOTMYHOI0 Ha3HaueHus. Yacth 1. OOmue TpeboBaHus

I'OCT P 50887-95 (MOK 755-83) VcrpoiicTBa 3amiuTHble, yrpasisieMble An(depeHIHaTbHbIM
(ocrarounbM) TokoM. OO1Ire TpeOOBaHMS M METO/IBI NCIIBITAaHUI

TI'OCT P 51330.0-99 (MDK 60079-0-98) DnexrpoobopynoBaHue B3peIBo3amuineHaoe. Yacte 0.
O06mme TpeOoBaHUSL

I'OCT P 51330.1-99 (M3K 60079-1-98) DnexrpoobopynoBanue B3pbiBo3amuiieHHoe. Yacts 1.
BsprIBozammTa Bria “B3phIBOHETIpOHKIIaeMasi 000104Ka”

I'OCT P 51330.5-99 (M3K 60079-4-75) DnexTpoobopynoBaHue B3pbIBo3auIIeHHOe. YacTs 4.
Meron onpeneneHus TeMIIepaTyphl CaMOBOCTIIAMEHEHHS

I'OCT P 51330.10-99 (M3K 60079-11-99) DnexrpoodopyaoBanue B3peiBo3amumenHoe. Yacts 11.
HckpobezonacHas aneKTprdIecKas memnb i

I'OCT P 51330.15-99 (M3K 60079-16-90) DnexrpoodopyaoBanue B3pbiBo3amumenHoe. Yacts 16.
[MpuryanTenpHAS BEHTWIALS IS 3aIIUTHI IOMEIIEHUH, B KOTOPBIX YCTaHABINBAIOT aHAJIM3ATOPbI

I'OCT P 51330.16-99 (M3K 60079-17-96) DnexrpoodopyaoBanue B3peiBo3amumenHoe. Yacts 17.
ITpoBepka M TexHHUYECKOE OOCTYXHMBAHHE HJIEKTPOYCTAHOBOK BO B3PBHIBOOIACHBIX 30HAX (KpoMme
MOI3EMHBIX BBIPAOOTOK)

I'OCT P 51330.17-99 (M3K 60079-18-92) DnexrpoodopyaoBanue B3peiBo3amumenHoe. YacTs 18.
B3spriBo3anura “repMernzaiys KoMmayHjaom (m)”’

I'OCT P MOBOK 61056.1-99 IlopraTvBHBIC CBHMHIIOBBIE AKKyMYJSTOpHl M OaTapew (THIIBI,
perymupyronecss ¢ moMomiplo kiamana). Yacte 1. OOmme TpeGoBaHus, (yHKIMOHAIBHBIC
XapaKTEPUCTUKH, METO/IbI HCITBITAHUH

I'OCT P MBK 61195-99 JlroMuHECHIEHTHBIE JaMIBl C JBOWHBIMEH MOKOMsAMH. Crenugpukarmm
6e30macHOCTH

3 Onpenenenus

B Hacrosmem crangapTe HCIOAb3yIOTCS HEKOTOpbIe TepMuHbI 1 onpeaenenus n3 [OCT P 51330.0,
a TaKXKe CJIETYIOIINE TEPMHUHBI C COOTBETCTBYIOLIUMH ONPEICICHUSMH.

3.1 3ammra BUAa e: By 3ammTsl 251eKTpo00OpyA0BaHMS, UCTIONB3YIOMINH JOTOIHUTEIBHBIC MEPHI
NPOTHB BO3MOXKHOT'O TPEBBIIICHUS JOMYCTUMOH TEMIIEpaTyphl, a TAKKE BO3HUKHOBEHHS IyTIOBBIX
pa3psiioB, WCKPEHHs B HOPMaJbHOM WM HCHOPMAIbHOM pPEXKHUMax pabOTbl, VKA3AHHbLIX
uze0mosumenem 3NeKmpoo6opyO0Sanus 8 HOPMAMUSHO-TNEXHUYECKOU OOKYMEeHMayuu.

[Ipumedanne - DneKTpoOOOPYIOBaHKE, BBI3BIBAIONICE B HOPMAIBHOM PEKUME pabOThI AYyroBbIEC pa3psiibl I
HCKPEHUE, 10 ONPEACIICHNUIO HE MOXKET OBITH OTHECEHO K 3aIlIuTe BUJA €.

3.2 mpefenbHas — TeMIeparypa: MakcuMmaneHO ~ JolycTUMas — TemIeparypa s
3NIEKTPOOOOPYAOBAHUS WIIM €T0 YacTel, paBHAsI MEHBILCH U3 IBYX TEMIIEPATYp, ONPEIEISIEMBIX T10:

a) OIMacHOCTH BOCITAMEHEHUS B3PBIBOOIIACHON Ta30BOM CPEIbI;

0) TEpMUYECKOM CTOHKOCTH HCIIOB3YEMbIX MaTEPHAIIOB.

[Ipumedanne - B kauecTBe mpenenbHON TeMmepaTypsl MOXKET OBITH MpPUHITA MaKCUMallbHas TeMIlepaTrypa
noBepxHocTH (cM. 3.8 u pazgen S TOCT P 51330.0) unu meHbpmas Temmeparypa (cM. 4.8 HaCTOSIIEro cTaHxapTa).

3.3 mavanpHBIA TycKoBoW TOK [,: Hambomelnee pneficTByromiee 3HAaYCHHWE TOKAa, IMOTpeOIseMoe
3aTOPMOXKEHHBIM DJICKTPOIBHTATENEM € KOPOTKO3aMKHYTHIM POTOPOM WIIM MAarHUTOM II€PEMEHHOTO
TOKa, y KOTOPOTO SIKOPh YCTaHOBJIGH TaK, YTO CO3JAaeTCsi MaKCHMaJIbHBIH BO3YLIHBIH 3a30p HpH
HOMUHAJIBHBIX HAIPSDKCHHU W YacToTe.

[Ipumeuanue - [lepexoanblie npoLecchl He MPUHUMAIOT BO BHUMAaHUE.

3.4 oraomenwne 14/1y: OTHOIIEHNE HAYAIFHOTO ITYCKOBOT'O TOKA /4, K HOMHHAJIBHOMY TOKY /.

3.5 Bpems tz: BpeMs HarpeBa Ha4abHBIM ITYCKOBBIM TOKOM [, OOMOTKH TIEPEMEHHOT'0 TOKa pOTOpa
WM CTAaTOpa OT HOMMHAJILHOHM TEMIIEpaTyphl B YCIOBUAX SKCILTyaTaIlH 10 MPEAETbHON TeMIepaTyphl
TP MaKCUMAJIFHOM OKpYy>KaromIel TeMIiepaTtype (CM. IpHiIokeHne A, pucyHoK A.1).

3.6 HOMHUHAIBHBIN TEPMHUYCCKHA TOK KOPOTKOTO 3aMBIKaHUSA [;: [leiicTByromee 3HaueHHWE TOKa,
TpeOyeMoe Ui HarpeBa NPOBOAHMKA OT HOMUHAIBHOW paboueil TeMmepaTypbl 10 TpeAeiTbHOI
TeMIIepaTypsl 3a | ¢ Mpu MakCHMalbHOM 3HAYEHHH TEMIIEPATYpPhl OKPYXKAIOIIEH cpepl.

3.7 HOMMHANBHBIA JMHAMMYECKMH TOK Ig,. AMIUINTYJHOE 3HAa4Y€HHE TOKA, JMHAMHYECKOE
BO3JICHCTBHE KOTOPOTO 3JIEKTPOOOOPYAOBAHIE MOXKET BBIIEPKAThH O3 MOBPEXKICHUS.

3.8 TOK KOpOTKOro 3amblkaHusA [;.: MakcuManbpHOE [IEHCTBYIOIIEEe 3HAUYCHHE TOKa KOPOTKOIO



3aMbIKaHU, BOBHCﬁCTBHm KOTOpOro 3J'ICKTp0060pyHOBaHI/IG MOXCET TMOABCPrarbCd BO BpCMA

DKCIUTyaTalHu.
[Tpumedanue - 3HaueHNE TOKA KOPOTKOro 3aMbIkaHus coraacHo 23.2 TOCT P 51330.0 nomkHO OBITH yKa3aHO
B HOPMATHBHO-TEXHHIECKOI JOKYMEHTAIHN.

3.9 myrs yreuku: Haumkpargaiiniee paccTOSHHME MEXAY JBYMs TOKOBEIYLIMMH YacTSIMH IO
ITOBEPXHOCTH JEKTPOU3OIIILIUOHHOIO MaTepHuaa.

3.10 onexrpuueckuil 3a3op: HamkpaTuaiimiee paccTOSHHME 1O BO3AYXY MEXAY JBYMs
TOKOBEAYIIMMH YaCTSIMHU.

3.11 uaubonvwiee pabouee HanpspkeHne: HanOosplnee neiicTBylomee 3HA4YCHHE HANpPSDKCHUS
TIEPEMEHHOI'0 WIIN TIOCTOSTHHOTO TOKa, KOTOPOE MOXKET BO3HHUKHYTH (JIOKaJbHO) IO JII000H H30ISIINN
IIPY HOMUHAJIBHOM HAIpPSKECHUU MUTAHUS B YCIOBUSAX PA30MKHYTOM IENN WM B HOPMAJIBHOM PEKUME
pa6ortsl. [Ipr 3TOM HIepexoIHbIe MPONIEcChl He MPUHUMAIOT BO BHIMAaHHE.

3.12 DnemeHTHI WM OaTtapen

3.12.1 snement: Cucrema 3J€KTPONOB, Opy2ux demaneii U SIEKTPOIUT, 00pa3yronire HanMeHbIIHH
ANIEKTPHYECKU OJIOK OaTapen.

IIpumevanus

1 Ecin B TepMuHE CI0BO, HapuMep “Oartapes”’, B3STO B CKOOKH, TO €r0 MOXKHO OITYCTHTH IPH YCJIOBHH, YTO
3TO HE MPUBE/ET K Pa3HOYTCHHUIO.

2 Ha pucynke 1 mokasaHbl pa3nnudHbIe 9acTd 371eMeHTa. CxeMa MpHBeAeHa TOJIBKO U WLTIOCTPAILNH U HE
OTpakaeT KaKuX-JIN00 TpeOOBaHMH K KOHCTPYKIIHH.
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1 - cenapatop; 2 - MOJOKUTENIBHO 3apsHKEHHAS TUIACTHUHA; 3 - KOHTEUHED 2JIEMEHTa; 4 - ypOBEHb
ANEeKTpONnTa (MaKC./MHH.); 5 - CBOOOHOE MPOCTPAHCTBO; 6 - YIDIOTHEHUE, HEMPOHUIIAEMOE JUTS
AJIEKTPOIINTA; 7 - BTYJIKA JUIS 3aJIMBA U CIIMBA; 8 - TepMETU3UPOBaHHAs 000JI0UKa ISP KATEIIs;
9 - coequHuTENb MEXAY eMeHTaMu; 10 - nepkatens BbiBOAA; 11 - yIulOTHEHHE IepKaTes,
HENPOHULIAEMOE AJIs1 JEKTposnTa; 12 - crepxkenp; 13 - onopa miactuHsl; 14 - oTpULIATENbHO
3apspKEHHAs! TUIACTUHA; 15 - MpOCTpaHCTBO 1Sl KOHJEH caTa

Pucynok 1 - Hactu snemenra



3.12.2 mepBHuHBIA OSJIeMeHT WM OaTapes: DJIEKTPOXMMHYECKas CHCTEMa, CIIOCOOHas
BbIpa0aThIBATh IMEKTPOIHEPTHIO ITyTEM XUMHUYECKOH pPeaKiiy.

3.12.3 akkymyssiTop wian Oatapes: DJIEKTPUUECKH Iepe3apspkaeMast SJIeKTPOXUMHYECKasi CHCTEMa,
CrocoOHast HaKaIUIMBATh AIEKTPOIHEPTHIO M BBIABATH €€ IyTeM XUMUYECKOH PeaKIHH.

3.12.4 otkpeITBIH S7eMeHT u Oarapes: AKKyMYJISTOp WiIM Oarapesi, HMEIOLIME KpBILKY C
OTBEPCTUEM, YePE3 KOTOPOE BBIXOISAT ra3bl.

3.12.5 snemenTt unu Oarapesi ¢ PEAyKTOpOM MAaBJICHUS: DJEMEHT WM Oarapesi, 3aKpblBacMble B
HOPMAJBHBIX YCIIOBUSX M HMEIONIME YCTPOIHCTBO BBIMYCKa ras3a, KOTOpOE cpalaThIBacT IIpH
IIPEBBIICHHH YCTAHOBJIEHHOTO 3HAYE€HUs BHYTPEHHETO JABICHUS. B HOPMANIBHBIX YCIOBHUAX MOAada
JJIEKTPOJINTA B JIEMEHT HEBO3MOXKHA.

3.12.6 ymIOTHWUTENBHBIH >JIEMEHT WM OaTapes: DJIeMEHT WiIM Oarapesi, KOTOPHIE OCTAaroTCs
3aKPBITBIMM KM HE BBITYCKAIOT Ta3 MM JKUAKOCTb, €CIM HE IPEBBIIAIOTCS YPOBHHU 3apsaKd WU
TEeMIEpaTyphl, YKa3aHHbIE H3TOTOBUTENIEM.

IMpumewanme - Takoif smemeHT wim OaTapes MOryT OBITh CHAOXKEHBI 3alJUTHBIM YCTPOWHCTBOM,
MPEOTBPAIIAONINM OIMACHBIH POCT BHYTpeHHero aasieHus. OHH He TpeOyroT noOaBIeHMS SIEKTPONIUTA U
paccunTaHbl Ha paboTy B TEUCHHE CPOKA CITY)KOBI B IEPBOHAYATIFHOM YIUIOTHEHHOM COCTOSTHHH.

3.12.7 Gartapest: Y3en u3 ABYX Wi 0oJiee SIIEMEHTOB, COSTMHCHHBIX SJICKTPIYCCKH TS YBEITUICHUS
HaNPSHKEHUS WIM EMKOCTH.

ITpumeuanue - TepmuH “a1eMeHT(bI)” 03HAYAeT OTJETBHBIC JIEMEHTHI, a TEPMHH “Oarapesi(u)” - 3JeMEHTHI U
Garapen.

3.12.8 emkocTh: KommuecTBo a5ieKTprdecTBa WK AJIEKTPHUYECKUH 3apsil, KOTOPBI B 0003HAYEHHBIX
YCIIOBHSIX 00€CTIeUnBaET TOIHOCTHIO 3apshHKeHHas OaTapes.

[Mpumeuanne - B cucreme CH snexrpuueckuii 3apsiy m3MepsiioT B kynoHax (1 Kn=1 A-c), HO Ha mpaxTuke
€MKOCTh 0aTapeu BBRIPaXKAIOT B ammep-yacax (A-).

3.12.9 HommHanmpHOE HampspkeHWe: HampspkeHnme osneMmeHTa wnm  Oarapei, yKka3aHHOE
HU3TOTOBUTEIIEM.

3.12.10 makcuManbpHOE HANpPsHKEHHE Pa30MKHYTOH Ienu: MakcuManbHOe HaIpshDKEHHE 3JIeMEeHTa
nnmn Oaraped B HOPMaJIbHOM pEXHME paboTHl, T.. OT HOBOTO IIEPBHYHOTO 3JIEMEHTA WIH
AKKyMYJISITOpa cpasy e nocie 3apsakd (cM. Tabmuip 9 u 10).

3.12.11 3apsaagka: [Ipomyckanwme TOKa 4depe3 MEPBUYHBIM JJIEMEHT JUIS BOCCTAHOBJICHUS
MEPBOHAYAIILHO HAKOIUICHHON SHEPrHMUM B HANPAaBICHUHU, MPOTHBONOIOXKHOM TOKY, HMPOXOAALIEMY
yepe3 MePBUYHBIA JIEMEHT B HOPMAJIBHOM PEXHME pabOTHI.

3.12.12 obparnas 3apsaka: Ilpomyckanume uepe3 NEpPBHYHBIA 3JIEMEHT WM aKKyMYIATOD
(manpumMep, depe3 BbIpabOTaBINYIO CBOI pecypc OaTapero) TOKa, MMEIOIIEro TaKoe K€ HallpaBJICHHUE,
KaK ¥ TOK B HOpPMAJIbHOM PEXHME padOThI.

3.12.13 rmybokass  paspsaka: CHIDKEHHE  HampsHKEHUS  DJIEMEHTa  HIDKE  3HAUYCHHS,
PEKOMEHIOBAaHHOT'O N3TOTOBHUTENEM JIEMEHTA WK OaTapeu.

3.12.14 xonteitHep (dnemeHTa): KoHTeiHEep y3/a IIACTHHBI W AIICKTPONHWTA W3 MaTepHaia,
YCTOMYHMBOIO K BO3IEHUCTBHUIO JIEKTPOJINTA.

3.12.15 xontetinep (6atapen): Kopmyc 6arapen.

[Ipumedanue - Kpplmka sSBisieTcs: 9acThio KOpIyca 6aTapen.

3.12.16 y3en maacTHHBI: Y3€l MOJOKUTENBHBIX U OTPULATEIBHBIX TPYII C Pa3IeIUTEISIMH.

3.12.17 meperoponka: Yacte KoOHTeHHepa OaTapew, AeNSINas €ro Ha OTHCNbHBIC CEKIHHA W
YBEJINYUBAIOIIAS €r0 MEXaHUYECKYO IIPOYHOCTB.

3.12.18 wm3onmpyroumii Oapbep: DJEKTPUYECKH H3OIMPYIOIIMN MaTepuad MEXIy TIpylnaMu
AIIEMEHTOB BHYTPH OaTapeu.

3.12.19 coenuHUTENs MEXAY dICMEHTAMH: DICKTPUISCKAN TPOBOIHUK, MIPOBOISAIINN TOK MEXITY
SIIEMEHTAMHU.

3.13 Pe3ucTuBHBIC HarpeBaTeNbHBIC YCTPOICTBA U OIOKH

3.13.1 pe3ncTUBHOE HarpeBaTEIBHOE YCTPOWCTBO: Y3ell PE3NCTUBHOTO HArpeBaTEIBHOTO OJIOKA,
cozlepKalnidi OAWH WM OoJee HArpeBaTeNbHBIX PE3UCTOPOB, KOTOPBIE COCTOAT M3 METAJUTMYECKUX
NPOBOAHMKOB IUTH BJIEKTPONPOBOIILIEIO KOMITAyH/Id, COOTBETCTBYIOIIUM 00pa3oM M30JIMPOBAHHOIO U
3aIIUIIEHHOTO.

3.13.2 pe3uctuBHBIA HarpeBaTenbHBINA Onok: OOopymoBaHWE, comepikaliee y3ed M3 OJHOTO WIIH
OoJiee PE3NCTUBHBIX HATPEBATENBHBIX YCTPOHCTB, COSIMHEHHBIX C YCTPOWCTBAMH, HCKIIIOYAIOLIUMH
MOBBIIICHHE TEMITEPATYPhI BBILIE 33 JAHHOM.



IIpumeuanue - Ecnu ycTpoHCTBO, IPEIOTBPAILAIOIIEE IPEBBINICHUEC TEMIIEPATyphl, HAXOAUTCS 32 IpeAciiaMu
B3PBIBOOIACHOH 30HBI, TO OHO MOXKET HE UMETH 3aILUTY BUJA €.

3.13.3 pabounii oObexT: OOBEKT, HA KOTOPOM TIPHMEHSIOT PE3UCTUBHOE HAarpeBaTeIbHOE
YCTPOMICTBO.

3.13.4 cBoiicTBo camoorpanndeHus: CBOMCTBO pPE3UCTUBHOTO HAarpeBaTEIbHOIO YCTPOMCTBA,
KOTOpOE IIPH HOMHMHAJILHOM HAalpsHKCHHUHM NMHUTAHWS W TPH TOBBIIICHUHM OKPYXKAIOIICH TeMIiepaTypsl
obecrieunBaeT CHIKEHHWE €ro BHIXOJHOM TEIIOBOW MOIIHOCTH 0 3HAY€HHS, NP KOTOPOM HE
MIPOUCXOJIUT JAJIbHEHIIIeE ITOBBIILICHUE TEMITEPaTYpPHI.

[Ipumeuanue - TemnepaTypa OBEPXHOCTH JIEMEHTA CTAHOBUTCS PABHOU TEMIIEPAType OKPYKaIOIIEH Cpe/Ibl.

3.13.5 crabunm3upoBaHHasT KOHCTPYKIHMS PE3UCTUBHOTO HATPEBATEIHFHOTO YCTPOWCTBA WM OJIOKa!
KoHCTpyKIusi pe3MCTHBHOTO HarpeBaTeIbHOTO YCTPOWCTBA WK OJI0Ka, IPH KOTOPOH €ro TeMieparypa
6marogaps KOHCTPYKTHUBHBIM OCOOEHHOCTSIM M YCIIOBHSIM SKCIUTyaTalli CTaOWIN3UPYETCsl Ha YPOBHE
HIDKE TIpeleNbHOM TeMIepaTypbl IpH HanOoiee HEOIaronmpUsITHBIX YCIOBHSX 0O€3 NpHUMEHEHHS
3aIUTHON CHCTEMBI ATl OTPAHUYIEHHUS TEMIIEPATYPBI.

3.14 HapyxHsbIe coequHeHns: CoeaMHEeHNS, BBITOIHAEMbIE B YCIIOBHSIX AKCILUTYaTaIHH.

3.15 Buyrpennue coenuHenus:: COeqMHEHMS, BBINOJHAEMBIC M3TOTOBHTENEM B KOHTPOJIHMPYEMBIX
YCIOBHSAX.

3.16 HOpMamBHBIA peXUM pabOTBl  3IJIEKTPOABUTaTeNs: PexnMm, mpegycMaTpUBArONIHNA
HETIPEPHIBHYIO DPAa0OTy 3JIEKTPOJABUTaTeNs] NPH HOMHHAIBHBIX XapaKTEPUCTHKaX, YKa3aHHBIX Ha
TabIMIKe, BKITFOYast yCIOBUS ITyCKa.

3.17 osnexTpuyeckas HarpeBaTelbHas cucTeMa, muTaemas oT ceru: Cucrema, cocrosiias H3
JNIEKTPUYECKNX HarpeBaTeneld, NMUTAeMbIX OT CeTH, KaOenel, MpOKJIAIOK, TMaHeJIed W OMOPHBIX
YCTPOWCTB, MpeJHA3HAYCHHAs A TOBBIIICHHS U MOAJACPXKAHUSA TEMIEPATypbl MPOIYKTOB,
cozieprKaluxcs B TpyOOIpOBOJaX, pe3epByapax M CONPsDKEHHOM 00OpY/IOBaHWH, W yCTaHABIMBAaEMast
CHapY)KH TEXHOJIOTUYECKOTro 000pyAOBaHHS.

4 O01Me KOHCTPYKTHBHbIE TPeOOBaHUS

4.1 OO1pe HoJI0KEHUS

4.1.1 TpeOoBaHUS NAaHHOTO pa3jeia PACIPOCTPAHSIIOTCS, ©CIIM HET APYIMX yKa3aHW, Ha BCE
anekTpoobopynoBanue ¢ 3ammroi Buna e. Ouu momonastoT [OCT P 51330.0 u yrousstoT TpeboBaHU
K HEKOTOPBIM BHIAM 3JIEKTPOOOOPYHOBaHHS (CM. pa3zien 5).

4.2 BBIBOIBI VTSI HAPYKHOTO COSTMHEHUS

4.2.1 BeBoApl AN MOACOSAWHEHUS BHEITHHUX IICTICH MOIDKHBI UMETh JOCTATOYHBIA pasMmep s
HAJICKHOTO ITOJICOCTUHCHNUS TIPOBOAOB C MONEPEUYHBIM CCUCHHUEM, COOTBETCTBYIOIINM HOMHUHAIEHOMY
TOKY 3JIEKTPOOOOPYIOBAHHUSL.

KonuyecTtBo U pa3mep NPOBOJOB, KOTOPbIE MOIYT MOJCOEIUHSATHCS K BhIBOJAM COMJIAcHO 23.2
I'OCT P 51330.0, nomxHBI OBITH YKa3aHbl B HOPMATHBHO-TEXHUUYECKOH TOKYMEHTAIH Ha KOHKPETHOE
ANEKTPOOOOPYIOBAHHE.

[Ipumeuanue - M3-3a TPyAHOCTH KOHTPOJII KPUTUUECKUX NYTEH YTEUKM M IJIEKTPUYECKUX 3a30pOB IPU
HUCIIOJIB30BAHUN AHTHUOKCHAAHTOB ClIenyeTr O6paTI/ITL 0co00€ BHMMAHHE Ha AIIOMHHUEBBII IIpoOBOL.
HO,HCOCHI/IHGHI/IC ATIOMUHHECBOIO IIpOBOAA K HAPYXHBIM BBIBOAAM MOXKHO IPOU3BOJAUTH C MNOMOIIBIO
OHMMETAITHYECKIX My(bTOBLIX COe,HHHCHHI)’I, BBIIIOJIHCHHBIX M3 MCOU.

4.2.2 BeIBOBI TOMKHEI OBITH TIOABEPTHYTHI UCIIBITAHUSAM COTIIACHO 6.9.

4.2.3 BeIBOOBI JOIKHBL:

a) OBITh TIPOYHO 3aKPEIUICHBl HA OCHOBAHWU TAKUM 00pa30M, YTOOBI HCKIFOYUTH BO3MOXXHOCTD MX
caMo0ci1a0JIeHuUs,

0) WMeTh KOHCTPYKIHMIO, MCKIIOYAIONIYI0 CaMOOTCOCOMHCHHE W CaMOOCNIablieHWe IPOBOAA BO
BpEMS 3aTSHKKH BBIBOJIA;

B) oOecreunBaTh XOPOIIMH KOHTAaKT 0€3 TOBPESKICHHS MPOBOJOB H HAPYIICHUS HX
(YHKIIMOHAIBHBIX XapaKTEPUCTHK Jake B CIydae, €CIM HCIOJIB3YIOTCS MHOTOXKWIIBHBIE TIPOBOA,
HETIOCPEICTBEHHO 3a)KNMaeMble Ha BBIBOJAX.

[Ipumedanne - JlomyckaeTcs MOACOEOMHEHHE IIyTeM OOXaTws >KUN KalOens THpH YCIOBHH COONIOACHUS
YKa3aHHBIX TPEOOBAHHM.

4.2.4 BeIBOIBI HE JOJIKHBL:
a) IMETh OCTPBIX KPaeB, KOTOPbIC MOIJIH ObI MOBPEIUTH MPOBO/IA;
0) MOBOPaYMBATHCS, CKPYYMBATHCS WM UIUTEIBHO Je()OPMHPOBATHCS BO BpPEeMsi HOPMAIbHOTO



3aTSATUBAHUSI C YCWJIMEM, yKa3aHHBIM H3TOTOBUTEIEM 3JIEKTPOOOOpYJOBaHMS, KOTOPOE HE JIOIKHO
6b1Th Menbine npusenerHnoro B 'OCT P 50043.1;

B) OBITH BHITTOJIHEHBI U3 AIIOMHUHUSL.

4.2.5 BbIBOABI MOIKHBI OBITH BBINONHEHBI TAaKUM O0pa3oM, YTOObI KOHTAKT, KOTOPBIA OHH
o0ecrieunBaroT, HE HapyIIAICs TEeMIIEPaTypHBIMH W3MEHEHHMSMH B HOPMAJIbHOM PEKHUME DPaOOTHI.
JlaBneHne KOHTaKTa He JOIDKHO IEPEaBaThCs Yepe3 N30IUPYIOLII MaTepual.

4.2.6 BeiBoIB! 111 32)KMMa MHOTOXHJIBHBIX IPOBOJIOB JIOJDKHBI UMETh TMOKHHA MPOMEXYTOUHBIN
JJIEMEHT.

4.2.7 BeIBoAbl I MOICOCAWHEHUs MHOTOXKHIBHBIX IMPOBOJOB C HOMHHAJBHBIM IIONEPEYHBIM
ceuennem He Gomee 4 Mm® (12 AWG) JOKHBI GBITH NPHTONHBI M JUIS HAJEKHOTO COEIMHEHHS
IIPOBOJIOB, CEYEHUE KOTOPHIX MEHBIIIE HE MEHEE YeM Ha J1Ba pa3Mepa (cM. mpmioxkenue XK).

[Ipumevanus

1 Moryt noTpe6oBaThCs CeHUalbHbIE MEPHI IPOTHB BUOPALUH I MEXAHIMIECKOr0 yaapa.

2 Heo0x0oqumo NpUHIMATh MEpPHI, HCKIIOYAIONIHE KOPPO3HIO OT IEKTPOIHTA.

3 [Ipu ncTionb30BaHUN MAaTEPHATIOB, COAEPIKAIINX JKeNIe30, HEOOXOIMMO IPUMEHSITH MEPhI IPOTHB KOPPO3HU.

4.3 BHyTpeHHUE COEAMHEHUS

4.3.1 BHyTpeHHNE COECTMHEHHS JOJDKHBI OBITH BBIOIHEHBI TaK, YTOOBI HCKIIOYUTH BOZMOXKHOCTH
BO3/ICHCTBU HAa HUX MEXaHWYECKHMX Harpy3ok. JlomyckaroTcss TONBKO CIEYIOIIHE CIIOCOOBI
COEIMHEHUS MIPOBOJIOB!

a) BUHTOBBIE KPEIUICHUS C OJIOKNPOBKOH;

6) obxarue;

B) Maiika, €CJIM CaMy MPOBO/A HE MMEIOT CIassHHBIX COEANHCHHUH;

T') maika yroJbHOW Ayrou;

) CBapKa u

€) JTr00BIe COSANHEHUS IPYTHX BHOB, YIOBIETBOPSIONINE TpeOOBaHUSM 4.2.

[Ipumedanne - Heo6xoanmMo nprHHAMATE MEPHI, HCKITIOYAIOIINE KOPPO3HUIO OT AIICKTPOJIHTA.

4.3.2 BbIBOZIBI JOJKHBI TIOJIBEPTATHCS UCITBITAHUSIM B COOTBETCTBHH C 6.9.

4.4 DnexTpryecKue 3a30pbl

DNeKTpU4ecKne 3a30pbl MEXIy HEHW30JMPOBAHHBIMH TOKOBEAYIIMMH YacCTSIMH, HMEIOIIIMHA
pa3NMYHBIA TMOTEHIMAN, ODKHBI COOTBETCTBOBATH 3HAUCHWSIM, yKazaHHbIM B Tabmume 1. s
Hapy>XHBIX COCANHEHNII MUHUMAJIbHOE 3HAUEHHE MIEKTPHYECKOT0 3a30pa MPUHIUMAIOT PABHBIM 3 MM.

Tabmuma | - [Tyt yTeuku v 3IeKTPUIECKUE 3a30PbI

HamnpspkeHune MoCTOSHHOTO TOKA WITH MuHAMATBHEIC TYTH YTEIKA, MM MuHUMATbHBINA
JIEHCTBYIOMIEE 3HAUCHHUE TICPEMCHHOTO I'pyrma matepuana AIEKTPHICCKHNA
TOKa (cM. mpumedanue 1), B | II IITa 3a30p, MM

10 (cM. 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 2,4

125 2,5 3,2 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
2500 32,0
3200 40,0
4000 50,0
5000 63,0
6300 80,0
8000 100,0
10000 125,0

28,0 32,0 23,0
36,0 40,0 29,0
45,0 50,0 36,0
56,0 63,0 44,0
71,0 80,0 50,0
90,0 100,0 60,0
110,0 125,0 80,0
140,0 160,0 100,0

IIpumevanus

1 Jlns Bcex HampspkeHHH (hakTHdecKoe padouce HANPsDKCHHE MOXKET MPEBBINIATh 3HAUCHHE, MPUBEICHHOE B

Tabnuie, Ha 10%

2 Ilpn nanpsokenmsix 10 B u Hipke 3HAUeHMS CPaBHUTENBHBIX HHJIEKCOB TpekuHrocroikoctu (CHUT)
HEJIOCTOBEPHBI, M JOITyCKAeTCsI NCIIOIB30BAaHNE MAaTEPHAJIOB, HE OTBEYAIOMNX TPEOOBAHUSIM, IPEIBSBISCMBIM K

MaTepuanaM rpynmst [1la

Paccrosinust mMexay BbIBOJAMHU Jisi COCOUHEHHM NTOJDKHBI COOTBETCTBOBATH CEUCHMIO MPOBOJA,
KOTOpOE 00eCTIeYnBACT MUHIUMAITBHBIHN 3JICKTPUUSCKUN 3a30D.
IMpumedanue - TpeOGoBaHMS K JTaMIIaM ¢ pe3b0OBBIMH IIOKOJISIMU H3I0XKeHBI B 5.3.3.1.4.

DJNeKTpUYecKre 3a30pbl 3aBUCAT OT pabodyero HaNpsDKEHWsS, YKa3bIBAEMOTO HM3TOTOBUTEIIEM
JIEKTPOOOOPYIOBAHUSL B HOPMAMUBHO-MeXHU4eckou Ookymenmayuu. Ecmm snekrpoodopynoBaHne
paccunTaHo sl pabOTBl C pa3iIMYHBIMH 3HAYCHMSAMH HaNpsHKCHUs, 3a pabodee HampshKeHHUeE
MIPUHAMAIOT HanOoJIbIllee 3HAUCHHE HOMUHAJIBHOTO HATIPSDKCHHS.

[Tpu onpenenenny 3a30poB HEOOXOANMO YUUTHIBATH (PAKTOPHI, YKa3aHHBIC HA PUCYHKE 2.

Ipumep 1

MapaJuleIbHBIMH WM CXOASIINMHUCS
KpasiMu JII000H TIyOMHBI M LIMPUHON
MeHee X

1
T .

Ipumep 2
VYcnoBue. JlaHHBIA  OTpPE30K COAEpkKHUT ma3 ¢ Ycnosue.[la3 ¢ mapamnensHbIMEH — KpasMu

ITyOMHOW W [IMPUHOW paBHOW WM
6ombie X

IIpasuio. ITyTe yTeuku u snaekTpudeckue 3a30psbl [IpaBuito. DneKTpU4ecKui 3a30p HAXOAUTCS IO

HU3MCPAIOT HCIMOCPCACTBCHHO IOICPEK
I1a3a, KakK I10Ka3aHO
> x 2

1.
a4k

ITpumep 3

JVHUM BU3WpoBaHWA. IlyTh yTeuku

MOBTOPSET KOHTYPBbI nasa, HO
“ykopauuBaeT”’ HHU3 Ia3a 3a CYeT
orpeska X

JUHUM  Bu3MpoBaHus. [lyTe yreuknm
MOBTOPSIET KOHTYPHI Ma3a

L. 2
—\,f

Ipumep 4

VYcnosue. V-o0pa3Hblii a3 mupuHoi Oonbimer X YcnoBue. PaccMaTpuBaeMblii - OTpE30K  MMeeT
(opMy BeICTYIa

IIpaButo. DnexTpuueckuil 3a30p HaxoguTcs Ha [IpaBuito. DIIeKTpUYECKHM — 3a30pOM  SIBIISIETCS

HauKpaT4yaWniee  pacCTOSHUE  4Yepes3
BEpIIMHY BBICTYHNAa MO BO3AYyXy. IIyTh
YTEUKH HOBTOPSIET KOHTYPHI BBICTYIA

1 - anexTpudeckuii 3a30p; 2 - MyTh yTeuku; X = 2,5 MM
Pucynok 2 - Onpenenenue myTeid yTedku U JIEKTPHIECKUX 3a30pOB, JIUCT 1




ITpumep 5 IIpumep 6
VcnoBue. PaccmarpuBaemblii  OTpe3ok  umeeT Y cioBue. HerepMeTu3supoBaHHOE COEIMHEHUE C

¢dopMy BeICTYIa KaHaBKaMU C IBYX CTOPOH
IIpaButo. OnexTpuueckuil 3a30p U NyTh yTeuku [IpaBuno. DNEeKTpUYEeCKUi 3a30p HAXOAUTCS IO
HAXOMATCS 110 TUHUY BU3UPOBAHUS JUHAW BU3UpoBaHWsA. IIyTh yTeukn
MOBTOPSIET KOHTYPBI KAHABOK
2 X X .1
-l

. 2
i T~ ‘-.f

Ipumep 7 Ipumep 8
Vcnosue. HerepmernsupoBaHHoe coeanHeHne ¢ Yciosue. ITyTs YTEUKH yepes
KaHaBKaMU C IBYX CTOPOH HErepMEeTU3UPOBAHHOE COCIMHEHUE

MEHBIIIE ITYTH YTEUKH 4epe3 Oapbep
IIpaButo. DneKTpUUECKUE 3a30pbl U ITyTH yTeUKH - [IpaBuino. DneKTpuuecKkuil 3a30p - HaMKpaTyaiiee
KaK IOKa3aHo IpsIMOE PAcCTOSHUE IO BO3LYXY depes
Bepx Oapbepa
1 - snexTpuyeckuil 3a30p; 2 - MyTh yTeuku; X=2,5 MM
Pucynok 2, nucr 2
2N

|| |

=X

Ipumep 9 ITpumep 10
ONeKTpUYECKU 3a30p MEXIy IOJTOBKOI ONeKTpUYECKU 3a30p MEXIy TOJTOBKOI
BUHTa M CTGHKOW  yriyOneHus BHHTA ¥ CTEHKOW yTIIIyOJICHUS CIMIIKOM
JIOCTATOYHO IIHUPOKUI, M €ro HaJo Y3KHH, U €r0 HE YYUTBIBAIOT.

YUUTBIBATH
I/I3MepeHI/IC IMIyTH YTCUKH - OT BHUHTA O
CTCHKH, KOrZla 9TO PACCTOSIHUC PABHO X



i
L )
'
:
I
|

I
>
[
>

1 2

ITpumep 11
DNEeKTPUYECKUH 3a30p U MyTh YTEUKH paBHBI d + D.
C - m3Mensiemas 4acThb
1 - anexTpuueckuii 3a30p; 2 - myTh yreuky; X = 2,5 MM
Pucynoxk 2, nucr 3

4.5 Ilytu yredku

4.5.1 HopMupyemble 3Ha4eHHS IyTeH yTEUKH 3aBHCST OT pabodyero HaIlpsHKEHHsS, COMPOTHUBIICHHS
TPEKUHT'Y 3JICKTPOU30JHMOHHOTO MaTepralia ¥ IpoQHIs €ro MOBEPXHOCTH.

B Tabmune 2 npuBeneHa Kiaccu(pUKanys IEKTPOU30IIIHOHHBIX MaTEPUAIIOB 10 CPABHUTEIEHOMY
nHjekcy TpeknHrocroiikoctr (CUT).

Ta6m/1ua 2- COHpOTI/IBJ'ICHI/Ie TPCKUHT'Y U30LINUOHHBIX MAaTCpUaJiOB

I'pynma marepuana CpaBHUTENBHBIN HHIIEKC TPEKHHTOCTONKOCTH
I CHUT = 600
I 400 < CHUT < 600
Ila 175 < CHUT < 400

Heoprannueckue H30SLMOHHBIE MaTepUaibl, HapUMEpP CTEKIO U KepaMHKa, HE IOJBEPraroT
TPEKUHTY W M03TOMY omnpenenars ux uaiaeke CUT Her HeoOXomMMOCTH. DTN MaTepualibl OTHOCST K
rpymme .

Knaccudukanms marepuanioB, NpuBeleHHass B Tabmuue 2, pacHpOCTPaHSETCS Ha HM30JIMPYIOIINE
yacTy Oe3 BBICTYNOB WM yriayOneHuil. IIpn Hamuuuu BBICTYNOB WM yriryOsieHui coryiacHo 4.5.3
MUHHMAJIBHBIE JOIMYCTUMBIE ITyTH YTEUKH Al pabodero HanpspkeHus no 1140 B ompexpemnsior mo
cienyromiel 6osee BRICOKOH IpyIIie MaTepraioB, HanpuMep 1o rpymme I Bmecto rpymmst I1.

IIpumeuanue - MmiynbcHble NEPEHANPSHKEHUS HE YYUTBIBAIOT, IOCKOIbKY OHM, KaK IIPaBUIIO, HE BIUSAIOT Ha
TPEKUHT. OﬂHaKO BPEMECHHBIC U (byHKHI/IOHaHI)HI)IC TICPCHAIIPSKECHUA CIIEAYET MPUHUMATh BO BHUMAHUE, UCXOOA
13 UX JIMTCIBHOCTHU M 4YaCTOTHI IIOSABJICHUA.

4.5.2 [lytu yTe€uKu MEXAY HEU30JUPOBAHHBIMU TOKOBEIYIIUMH YaCTAMU, UMEIOIIMMH Pa3TMIHbIA
MOTEHIINAN, JOJDKHBI COOTBETCTBOBATH 3HAYCHUSIM, YKa3aHHBIM B Tabmure 1. JIos HapyKHBIX
COETMHEHUIT MUHUMAJILHOE 3HaYCHHE MYTH YTEUKU MPUHUMAIOT paBHbIM 3 MM. [IyTH yTeuku 3aBHUCAT
0T pabodero HaNpsDKCHUS, YCTaHABIMBAEMOT'O U3TOTOBHUTEIIEM 3JICKTPOOOOPYIOBAHUS 8 HOPMAMUBHO-
MeXHUYecKol OOKYMeHMAYyUU.

ITpumeuanue - TpeOGoBaHMS K TaMIaM ¢ pe3b0OBBIM LOKOJIEM H3IOXKEHH! B 5.3.3.1.4.

4.5.3 Ilpu omnpeneneHUN MyTed YTEUKH HEOOXOIMMO yUHTHIBATh (haKTOPHI, yKa3aHHbIE HA PUCYHKE
2, Ha KOTOPOM TAaKKe IIOKAa3aHbl W COOTBETCTBYIOIIME IYTH YTEUKH. BBICTYHBI m yriryOneHws
YUUTBIBAIOT €CIH:

a) BBICTYIBI HMEIOT BBICOTY HE MeHee 2,5 MM W MHHHMaJbHyI0 TonmuHy 1,0 MM mpm
COOTBETCTBYIOIIEN MEXaHUYECKOW IPOYHOCTH MaTeprana u

0) yrmyOneHnst BBICOTOM M MMpUHOIN HE MeHee 2,5 MM. Ecnm cymMapHsIii 3a30p MeHee 3 MM, TO
MUHMMAJbHAS IUPHHA YTITYOJIeHUs NOJDKHA OBITh CHIDKEHa 110 1,5 MM.

[Ipumeuanus

1 Bce HEpOBHOCTH TOBEPXHOCTH PACCMATPUBAIOT KaK BBICTYIBI WM YrIyONCHHS HE3aBUCHMO OT HX
reOMETPUUIECKOil (HOPMBI.

2 I'epmerusupoBanHbie KoHCTpYyKIWH (cM. paszgen 12 TOCT P 51330.0) paccmaTpuBaloT Kak Hepa3beMHBIE.

4.6 TBepaple HICKTPON30INPYIONIIE MaTepruabr®

* Tlog TMM TEPMHHOM IIOHHMMAIOT arperaTHOE COCTOSIHHE MaTephaia, B KOTOPOM OH Hcmomb3yercs. K
TBEpAbIM H3O0JUPYIOIINM MaTepHajaM OTHOCSTCS MaTepHalbl, KOTOphle MPUMEHSIOT IOCie MX 3aTBEpIAeBaHMS



(Jrakw, KOMITAYHABI U T.IL.).

4.6.1 MexaHU4ecKHe XapaKTepPUCTUKH MAaTepHaJIOB, BIMSIOIINE Ha X (YHKIMOHAIBHBIE CBOMCTBA,
HalpHuMep IPOYHOCTH U TBEPAOCTH, TOKHBI COXPAHSTh CBOM 3HAUCHMS:

a) mpu Temmneparype He MeHee uyeM Ha 20 °C mpeBblIaoniell MakCUMAaJbHYIO TeMIEpaTypy,
JIOCTUTAEMYI0 B HOMHHAJIBHBIX YCIOBHAX JKCILTyaTaluy, HO He MeHee yeM npu 80 °C, unm

0) BIUIOTH 10 MAaKCUMaJbHOW TEMIEpaTypbl, BO3HHMKAIONIEH B HOMHHAJBHBIX YCIOBHIX
AKCIUTyaTaIliH B M30JIMPOBAHHBIX 00MOTKax (cM. 4.8.3 u Tabmuiy 3), Ha BHYTPEHHEH TPOBOAKE (CM.
4.9) n B xabemsx, Hepa3beMHO TOICOSANHIEMBIX K tekTpoobdopynosanuio (cM. OCT P 51330.0).

4.6.2 V3onupyronme 9acTH U3 TUIACTHKA WM CIIOMCTOTO MaTepualia, IpH W3TOTOBJICHHN KOTOPBIX
CHMMAIOT BEpPXHHH CIIOH MaTepHaia, CIeayeT MOKPHITh N30JAIHOHHBIM 1akoM ¢ CUT He MeHbINM,
YeM Yy IepBOHAYANBHON IIOBEPXHOCTH. OTO TpeOOBaHWE HE pPACHpPOCTPAHAIOT HAa MAaTEepPHAIbI,
obpaboTtka koTopsix He MerseT CUT, win Ha cxydan, Koraa TpeOyeMblil IyTh yTeUKH 00eceYnBaeTCs
JPYTHMU YacTsIMH, HE TIO/IBEpraBIIMMUCS 00paboTKe.

4.7 O6moTKH

4.7.1 VI3onupoBaHHBIE POBOA JOJDKHBI OTBEYaTh TpedoBanmsM 4.7.1.1 nim 4.7.1.2.

4.7.1.1 IlpoBoxa crexyeT MOKPHITH HE MEHEE YeM IBYMSI CIIOSMH M30JISIINH, IIPH 3TOM TOJIBKO OJTHH
U3 CJIOEB MOJKET IPEJICTaBIATh COO0I SMalleBOe MTOKPHITHE.

4.7.1.2 ObmMoTKa M3 KPYIJBIX NPOBOJOB, MOKPHITBIX 3MAJbI0, JODKHA OTBEYATH TPEOOBAHUSM,
YCTaHOBIICHHBIM TSI TIPOBOJIOB:

a) muna 1 no I'OCT 26615 npu yciosuu, umo 8 npoyecce UCHbIMAHUL He HPOUCXOOUM UX
nospeicoerue npu MUHUMATbHOM 3HAYEHUU HANPSJCEHUsl, NPEONUCAHHO20 Ol Npo8o008 muna 2, u
ecau YUCIO MOYEUHbIX NO8pedcOeHull He Oolee wecmu Ha OauHe npogooa 30 m, He3a8ucumo om
ouamempa;

6) muna 2 no F'OCT 26615.

4.7.1.3 OOMOTKH cJeAyeT BBICYIINBATh IOCIE KPEIICHUS] WM 3aKITIOYEHUS B O0OJIOUKY U 3aTeM
MPOITUTATh COOTBETCTBYIOIIMM BEIIECTBOM ITYTEM ITOTPYKEHHS WIIM BaKyyMHOH nporuTku. [TokpsiTre
KpacKOH WIIH €€ PacIbUICHHE HEe CUUTAIOT POTIUTKOMA.

[Mponutky ciuemyer TPOU3BOMUTE B  COOTBETCTBHM C  WHCTPYKIHMSAMH  H3TOTOBUTENS
MPOTIUTHIBAIONIETO BEIIECTBA TaKUM 00pa3oM, YTOOBI PACCTOSHHS MEXAY MPOBOJAMH OBLTH
MaKCHMaJIbHO 3allOHEHBI W O0ECIIEYMBANIOCH XOpOIIee CIEIUICHHE MEXIYy HHMH. OTO HeE
pacmpocTpaHseTcss Ha TIONHOCTHIO HW3OJMUPOBAHHBIC KATYIIKA W TPOBOAAa OOMOTKH, €CIHM OO0 HX
YCTaHOBKH B D3JICKTPOOOOpPYHOBaHHME TIa3hl W KOHIICBBIE OOMOTKHM KATYIIEK W TPOBOAOB OBLIH
MIPOTIMTAHBI, 3aTIOTHEHBI HATIONHUTEICM WIIA U30JUPOBAHEI IPYTUM ITyTEM U €CIH IOciie COOPKH OHH
0oJbIIIe HEAOCTYIHEI TS H30JIAIINH.

Ecmn ucnonp3yloT MpONMUTHIBAIOMINE BEIIECTBA, COACPKAIINE PACTBOPHUTENbD, MPOIUTKY M CYIIKY
cleqyeT MPOU3BOINTH HE MCHEE IBYX pas.

4.7.2 MuHAMANEHBIA HOMHUHATBHBIN THaMETp MPOBOA UIT 0OMOTOK JOJDKEH COCTABIATH 0,2 MM.

[Ipumedanne - OOMOTKH W TPOBOJIa MHHUMAaJIbHBIM HOMHHAJIBHBIM JraMeTpoM MeHee 0,25 MM MOTryT OBITh
3amuiens! aApyrum crocodom mo 'OCT P 51330.0.

4.7.3 YyBCTBUTENBHBIE JJIEMEHTH TEPMOMETPOB CONPOTHBIICHHUS HE pACCMaTPUBAIOT KaK OOMOTKH.
IIpm wcmonp30BaHMM  TepMoONpeoOpa3oBaTeneil CONPOTHBICHMS B OOMOTKax BpAIIAIOLNIUXCS
JNEKTPUYECKNX MAIIMH WX CIEeAyeT yCTAHABIMBATH B Ma3ax M MPOIUTHIBATH WM YIUIOTHATH BMECTE C
0OMOTKOIA.

4.8 IlpenenbHas TeMIiepaTypa

4.8.1 TemmepaTypa HH ONHOH W3 dYacTell TOBEPXHOCTH JIIEKTPOOOOPYINOBAaHUS HE MOIDKHA
MPEBBIIATh TEMIEPATYPY TEPMOCTOMKOCTH HCIIONB3YIOMMXCS MaTepraioB. bomee Toro, remmepaTypa
HU OJTHOH M3 MOBEPXHOCTEH 37eKTPO0OOpYyIOBAHNS, B TOM YHUCIIE IOBEPXHOCTEH BHYTPEHHUX YaCTel, B
KOTOpBIE MOXET MPOHMKATh IOTEHIMAIBFHO B3pPBIBOOMACHAs Cpefa, HE JIO/DKHA IIPEBBINIATh
MaKCHMAaJIbHYIO TeMIepaTypy noBepxHocTH, ykazanHyto B 'OCT P 51330.0, 3a uckirroueHneM Jami B
YCTPOHCTBAaX OCBEIICHUS, TPEOOBAHMS K KOTOPBIM M3JI0KEHBI B 5.3.4.

[Mpumeuanre - JIOMKHBI BBIMONHATBECS 00a YCIOBHS, Ka)KI0€ U3 KOTOPBIX IPEICTaBIseT CoOOM
OrpaHUYUTENbHBIH (PAKTOp I KOHKPETHOT'O ANIEKTPOOOOPYIOBAHUS HIIH €T YaCTH.

4.8.2 Jlomyctumast TeMIiepaTypa MmpoBOIOB U IPYTHX METAJUIMUECKUX YacTel OrpaHNIHBAETCSI:

a) HEIOMYCTHMBIM CHIDKCHHEM MX MEXaHWYECKOH MPOYHOCTH;

0) HEOIYCTUMBIM MEXaHHIECKIM HAIPSDKEHHEM 3a CUET TEIJIOBOTO PacIIMPEHUS;

B) HEOMTyCTHMBIM MOBPEXICHHEM NPHJIETAIONINX MEKTPUUECKUX H30JIUPYIOMNX JacTeH.

ITpn ompeneneHnu TeMIiepaTypsl NMPOBOJOB CIEAYeT YYMTHIBATH WX caMoHarpeB W 3((dexT or
HarpeBa, HaXOSIIINXCS PSAAOM YCTPOHCTB.



4.8.3 IlpenenbHas TeMmIeparypa H30JIMPOBAHHBIX OOMOTOK HE JOJDKHA IPEBBIIATh 3HAYCHUH,
YKa3aHHBIX B TaOJuUne 3, ¥ YUYUTHIBAIOIINX TEPMOCTOWKOCTh 3JIEKTPOU3OJISIIIMOHHBIX MaTEepHalloB TIPH
YCIIOBHH, YTO 3JIEKTPOOOOpYyIOBaHNE YIOBIETBOPsieT TpeOoBanusm 4.7.1.

Tabnuma 3 - [IpenenbHas TeMiiepaTypa H30JMPOBaHHBIX 0OMOTOK

HanmenoBanue napamerpa | Meron n3Mepenust | TemrepaTypHBIi Kjlacc H30JIMPYIOLIEro MaTepraia
TEeMIIEpaTyphI (CM. cornacHo 'OCT 8865 (cM. mpumeuanue 2)
npuMedanue 1) A E B F H
[penensHas TemmepaTypa B
HOMUHAJIBHBIX YCIOBHSAX, °C:
a) obMoTka, m3oiupoBaHHas| Tepmomerpom 95 110 120 130 155
OJTHUM CJIOEM COTPOTHUBIICHUS
WA TEPMOMETPOM
0) npyrme wusonmpoBaHHEIC| TepMoMeTpoM 90 105 110 130 155
00OMOTKH COTPOTHUBIICHUS
TepMomeTpoM 80 95 100 115 135
2 TlpenensHas Temmnepatypa|Tepmomerpom 160 175 185 210 235
B KOHIE Iiepuopa fg (CM.|CONPOTHUBIICHUS
npumedanue 3), °C

[Ipumevanus

1 TepMomeTp HCHOMB3YIOT TOJIBKO B CITydae, KOrJa H3MEpeHHE TeMIIepaTyphl 110 U3MEHEHHUIO COIIPOTUBIICHUS
HEBO3MOXKHO. B manHOM cityqae TepmuH “TepMomerp” mMmeeT To ke 3HaueHuwe, 4ro u B 'OCT 28173 (t.e.
TEPMOMETP C TEPMOOATIIOHOM WJIH IIOBEPXHOCTHASI TEPMOIIApa, MM TePMONIPEe0oOpa30BaTellb COMPOTUBIICHHS).

2 B kauecTBe NpeeIbHOI TeMIIepaTypsl ISl H30IUPYIOLIero MaTepruaa kiacca H npuanmaror TeMneparypy,
COOTBETCTBYIONLIYIO CAMOMY BBEICOKOMY TeMIIEpaTypHOMY Kiaccy n3onupyromiero matepuana mo 'OCT 8865.

3 OTu 3HAYEHUS 3aBHCSAT OT TEMIIEPATYpPHl OKPYXKAIOIIEH Cpelbl, IMOBBIMICHHUS TEMIEpaTypbl OOMOTKH B
HOMHHAJIBHOM PEKHME PabOThI M YBEJIMUCHHUS TEMIIEPATYPHI 3a IEPHOT BPEMEHH {f.

4.8.4 OOMOTKH crielyeT 3alUTUTh C IIOMOIIBIO COOTBETCTBYIOIIMX YCTPOMCTB, MPEJOTBPAIIAIOIINX
MIPEBBIIICHHE TIPEETILHOM TeMIepaTypsl okcIuryaTanuu (cMm. 4.8.1-4.8.3).

IMonobHbIe ycTpoiicTBa He TpeOyIOTCs, KOra TeMIeparypa 0OMOTOK HE MPEBBIACT IPeASIbHYIO
TEeMIlepaTypy B HOMUHAJIBHOM pexume paborsl (4.8.3), nmaxe ecn OOMOTKHM IIOJIBEPTraroTCs
HETIPEPHIBHOM Ieperpy3Ke (HarnpuMmep, B pexXuMe KOPOTKOTO 3aMbIKaHUS JJICKTPOIABHUIATENS).

[Ipumevanus

1 3amuTHOE YCTPOHCTBO MOXKET pa3MeIaThCsl BHYTPH W/HIIH CHApY>KHU IIEKTPOOOOPYIOBaHHSI.

2 VYcioBueM HOPMaIbHOW OKCIUTyaTallMM SBISETCS OTCYTCTBHE OJIEKTPUYECKHX HEHCIPAaBHOCTEH B
H30JINPOBAHHBIX 00MOTKaX.

4.9 BHyTpeHHsIsl IpOBOJIKA

C menpl0 WCKITIOYECHHS KOHTAaKTa C TOKOBENYIEH 4YacThI0 TPOBOIKY CIEAYeT 3allUTHTh
MEXaHHYCCKUMH CpPEICTBAMH, 3aKPEIUTh WK PACIIONOXKHUTh TaK, YTOOBI M30€XKaTh ITOBPEKICHHS
H3O0JIAIHH.

4.10 CreneHb 3allIUThI, OOecrieunBacMas 000I0IKO

4.10.1 Crenenu 3amuthl, obecreunBaembie 00omoukamu 1o I'OCT 14254 u ITOCT 17494, nomxHbI
OBITH 3a/IaHBI JIIS:

a) 3JeKTPOOOOPYIOBAaHMUS, COACPIKAIIErO HAXOISIIUECS IO HANpsHKEHHEM HEM30JIHUPOBAHHBIC
TOKOBEIyIIe KOMIIOHEHTHI, Ha ypoBHE He HIke P54, ecnm Her apyrux ykazanuii B 4.10.2, 4.10.3
paznene 5;

0) PIIEKTPOOOOPYAOBAHHS, COAESPIKAIIETO HAXOSAIINECS IO/ HATIPSHKCHUEM TOJIBKO M30JIHPOBAaHHBIC
corymacHo 4.6 TMPOBOAIIAE KOMITOHEHTHI, Ha ypoBHEe He HIke P44, ecnmm HeT npyrux yka3aHWHA B.
4.10.2, 4.10.3 wm paznene 5.

4.10.2 Ecmu B 3MeKTpoOOOPYAOBaHUH HMMEIOTCS NIPEHA)KHBIC W BEHTWIALHUOHHBIC OTBEPCTHS,
MIPEOTBPAIIAIOIINE CKOIUIEHHE KOHICHCATAa, TO TNPENbSABIIEMBbIC TPEOOBAHUS 3aBUCST OT TPYIIIBI
B3PBIBO3ANIHIIICHHOTO AJIEKTPOOOOPYIOBAHHS :

a) U 3JeKTPooOOPYIOBaHUS TPYIIBI | cTenmeHp 3ammThl, obeciednBaeMas 00OIOYKOM, TOIDKHA
COOTBETCTBOBATH TpeboBanmsM 4.10.1;

0) s snekrpoobopymoBaHus rpymnbl I MpHCYyTCTBHE MAPEHAXHBIX WIA BEHTHIISAIMOHHBIX
OTBEPCTUH HE JOIDKHO CHIKATh CTENCHb 3alIuThI, oOecrieunmBaeMyro o0omoukoit, Hrke 1P44 mis
ciryqas 4.10.1a wim "Hwke 1P24 mis cimyqas 4.10.16.

Ecnu sxe mpucyTCTBHE TAKMX OTBEPCTHI CHIKAET CTEIICHB 3aIllUTHI HIDKE, YeM yka3aHo B 4.10.1, To




n3roroutens cormacHo 'OCT P 51330.0 pomkeH B HOPMAaTHBHO-TEXHUUYECKOW JOKYMEHTALUH
yKa3aTbh pacriojioXKeHHe M pa3Mepbl JPEHAXHBIX U BEHTHIALUOHHBIX OTBEPCTHH.

Cormacto T'OCT P 51330.0 wMapkupoBKa 53JEKTpOOOOpPYHOBaHMS C JPEHAKHBIMH U
BEHTWISILIMOHHBIMU OTBEPCTHSMH, CHIDKAIOIIMMH CTEIEHb 3alllUThl, JOIDKHA COAEP)KaTh 3HaK X H
0003HaUYEHNE CTETIEHH 3aLIUTHI, 0OecIIeunBaeMoi 000I0UKOI 3TOTO IEKTPOOOOPYAOBAHUSL.

4.10.3 Ecnu BHYTpH OOOJOYKH HAXOMATCS IEMH CHCTEMBI ¢ B3pbiBo3ammuron Buma i mo 'OCT P
51330.10 unu gacTy Lene CUCTeM, To:

a) Ha KpBIIKE OOONOYKM, OOECHEYMBAIOMIEH JJOCTYNl K HaXONIIIUMCS II0J HAaIpsHKCHHUEM
HEHCKpOOE30IacHBIM IIETISIM, J0JDKHA OBITh TaOIHYKa C HAATIMCHIO:

“HE OTKPBIBATbD, KOI'TA HEMCKPOBE3OITACHBIE LIEIIN ITOA HAITPSIDKEHUEM!”,

0) WM BCE YaCTH, HAXOASAIINECS MOJ HANPSHKEHNEM W He UMEIOIIHE 3alUThl BU/A i, JOJDKHBI OBITh
CcHa0XXEHBI OTMIENEHON BHYTPEHHEH 000JI09KOH, oOecneunBaromiel cTerneHb 3amuTsl He Hipke [P30 mpu
OTKpBITOH 000JI0YKE 3JEKTPOOOOpYAOBAaHHSA, W TAOIMIKOM Ha KPBIIIKE BHYTPEHHEH O0OOIOYKH ¢
Ha/IHCHIO:

“HE OTKPBIBATS IIO HAITPS2)KEHMEM!”,

B) WM Ha KpBIMIKE OOOMOYKH BIIEKTPOOOOPYHOBAaHUS NOJKHA OBITh YKpelieHa TaOindka,

cootsercTBytomas TpedoBannsM ['OCT P 51330.0, a Taxoke TabIHUYKa ¢ HAIITUCHIO:
“HEUCKPOBE3OITACHBIE L{EITN 3AIMILEHBI BHY TPEHHEN OBOJIOYKOM IP30”.

[Ipumedanue - BayrpeHHss 06omouka obecnedrnBaeT MUHUMAIBHO TOMYCTHMYIO CTEIICHD 3alllUTHI OT JOCTYyIa
K HaxXoOAmMUMCA 1O HAIPSKCHUEM HCI/ICKpO6C3OHaCHI>IM Oe1siM, Koraa 000I04YKa OTKPBIBACTCA Ha KOPOTKOE
BpeMsI JJIs IPOBEPKHU MITH HACTPONKH HAXOSAIIUXCS MO HANPSHKEHHEM UCKPOOE30IMacHbBIX HEeTeH.

4.11 Kpenexuble meTamu

Jnst  smekrpoobopymoBaHus Tpymmbl [, comepkamiero HaXOIAIIHAECS IO HaNpsHKEHUEM
HEM30JIMPOBAaHHBIE KOMIIOHEHTHI, JOJDKHBI TPUMEHSITHCS CIICHHANBHBIE KpPENeXKHBIE YCTPOUCTBA
corimacao 'OCT P 51330.0.

5 JlononHuTeNbHBIC TPEOOBAHMSA K CIIEHAJLHOMY 3J1¢KTPO000PY10BAHUIO
5.1 OOmmme monoXxeHus

JlarHBIC TpEOOBaHMS, TOTIOTHSAIOMINE TPpeOOBAaHMS passiena 4, pacIpoCTPaHSIOTCS, €CII HET APYTUX
yKa3aHMH, Ha CIEIHAIbHOE NIEKTpoodopynoBanue (cM. 5.2-5.9), a Takxke 37IeKTpOOOOpPYyI0BaHHE IT0
5.10.

5.2 Bpamatommmuecs 371€KTPUIECKHE MaIIHHBI

5.2.1 CrermeHb 3aluThl, OOeceunBaeMas 000I0UKOM

Kak uckimrouenne, TpeOoBaHUsI MO 3aIIUTE OT IIPOHUKHOBEHHS TBEPABIX MHOPOAHBIX YACTHI] X BOIBI
(cM. 4.10) MoryT OBITH OOECTICUCHBI CIIEAYIONIMMHU CTEIICHIMH 3aIUTHI BPAIIAIOMIIXCS JICKTPHUISCKUX
MammH (KpOME COCAMHUTENBHBIX KOpPOOOK ¥  HEH3OJIMPOBAaHHBIX TOKOBEAYLIMX  4YacTel),
SKCIUTYaTUPYIOUIUXCS B CHENMANBHBIX YCIOBHSX H PETYIIPHO OOCITYXMBAEMBIX OOYYEHHBIM
MIEPCOHAJIOM:

a) IP23 - mis Bpamarommxcs SJICKTPUISCKIX MAIIWH TPYIITH [;

6) P20 - amst BpaImaronIuxcst AMEKTPHYSCKUX MaIIuH rpymsr 11.

Heobxonumo mpenoTBpaTHTh BEPTHKAIBHOE MOMAJaHHE TBEPABIX WHOPOIHBIX IPEAMETOB 4Yepe3
BEHTWISALIMOHHBIC OTBEPCTHS B 000JIOUKE BPAIIAIOIIEHCS SIEKTPUUECKON MAIIHBI.

MapKHpoBKa BpaIIAIOMNXCS JICKTPUYECKUX MAIIWH, [PEAHA3HAUCHHBIX JUI OKCIUTyaTalluu
TOJBKO B CHEIHAIBHBIX YCIOBHUSX, JOIDKHA COEPXATh 3HAK X M 0003HAYEHHE CTENECHHU 3alUTHI (CM.
27.2TOCT P 51330.0).

5.2.2 BHyTpeHHNE BEHTWIAMOHHBIE CHCTEMBI

BHyTpeHHNE BEHTWIALMOHHBIE CHCTEMBI JIOJDKHBI OTBEYATh TPEOOBAHMM K 3a30paM M MaTepHaIaM
JUTS Hapy’KHBIX BEHTHIISTOPOB, U3M0keHHBIM B 17.3 1 17.4 TOCT P 51330.0.

5.2.3 MuHIMAaTHHBIA paualbHBIA BO3MYITHEIA 3a30D

MuHuManbHBIA padadbHbId BO3AYLIHBIA 3a30p MEXAY CTATOPOM U POTOPOM B aKTHBHOM 30HE
Cep/IeYHUKa JOJDKCH OBITh HE MEHBIIIE 3HAUEHHS, ONPEAesIeMOro o Gpopmyie

Lows = 0,15+D7T§0 0,25+(i’07% ber, (1)

rae Lryin - MUHUMAJBHBIN palalibHBINA 3a30p, MM;

D - muamerp poTtopa, MM (MUHUMAJIBHOE 3HaYCHHE 75 MM, MakcuMmaibsHoe - 750 Mm);

n - MakCHUMaJlbHasi HOMHHAJbHAs 4acToTa BpamieHus, o0/MuH (MHUHHUMaibHOe 3Hadenue 1000



00/mMun);

b - 6e3pasmepHsbIil Koa(dunmeHT, paBHbi 1,0 U1l MalIMH ¢ NOAIIMITHUKAMU KadeHus u 1,5 - s
MAIIWH C MTOJIINITHIKAMHI CKOJILKCHHS;

r - Ge3pa3MepHbId KodQUIMEHT, UMEIOINI MUHIMAalIbHOE 3HaUeHUE, paBHOE 1.

Omnpenensiercs o GpopmyIne

L

r=——, 2
1,75D @)

rae L - anvHa cepaeyHuKka, MM
[Mpumeuanue - B dopmynax (1) u (2) MUHNMAaNEHBIN BO3AYIIHEIA 3a30p HE MMEET NMPSIMOIl 3aBUCHMOCTH OT
YacTOTBl CETH WM KOJIMYECTBA IIOJNIOCOB, UYTO IMOKa3aHO T4 MpUMEpe IBYX- WM YeTHIPEXIOIIOCHOTO

NIEKTPOABUTATEIIS C TIOAMIMITHUKAMH KaueHHsI, INTAeMOr0 HaNPsDKEHHEM IepeMeHHOro Toka yactoroit 50/60 I'm,
HAMEIOIIEro poTop auametpom 60 MM U JuIuHY cepaedHnka 80 M.

[Moxncrasnsst B popmyny (2) snadenust: L = 80 mm; D = 60 mm; n = 3600 06/mMuH (MakcumaibHOE
3HauyeHue); b = 1,0, moryaum

80
y=—X .
1,75-60
IIpunumaem 7 = 1. 3aTeM pacCUMTBIBAEM MHUHUMAJBHBIA PaquaIbHbI BO3AYIIHBINA 3a30D
75-50 0,75-3600

LRmin = 0’15+— 0’25+— '170'1,020,25 MM.
780 1000

5.2.4 MamuHsl ¢ KOPOTKO3aMKHYTBIM POTOPOM

5.2.4.1 B pomonnenue k 5.2.1-5.2.3 TpeOoBaHMS JaHHOTO MOAINYHKTa PacHpOCTPAHSIOTCS Ha
MAIIMHbl C KOPOTKO3aMKHYTBIM POTOPOM, BKJIIOYash CHHXPOHHBIE MalIMHBI C KOPOTKO3aMKHYTOH
ITyCKOBOW WJIH € ieMIi()epHOH 0OMOTKaMH.

5.2.4.2 CrepXHH KOPOTKO3aMKHYTHIX POTOPOB CIEIyeT IpHUIIaNBaTh YrOAbHON Iyroil win
MIPUBApUBATh K KOJIbIIAM, 3aMBIKAIOIIMM UX HAKOPOTKO, €CIIN TOJILKO 3TH KOMIIOHEHTHI HE BHIITOJTHEHBI
B BUJIE €JJMHOTO OJI0Ka.

JUsl ipeioTBpaIeHnsT UCKPEHUST MKy CTEP)KHSIMH M CEPJICYHHKOM pOTOpa X CIEAYET IIOTHO
BCTaBJIATH B NA3HI.

IIpumevanus

1 ILmoTtHOrO TIpUJICT aHUA CTCp)KHeﬁ B Ma3ax MOXXHO JOCTHUYb, HAIIPUMED, JINTHEM AJIFOMUHUSA 110/ JaBJICHUCM
WX YCTaAaHOBKOM B Ia3ax JONOJHUTEIIBHBIX NPOKIIAIOK, PACKIIMHUBAHUEM WJIIN TOCAIKON HA IIMOHKY.

2 Crep>KHH ¥ KOJIbIIa KOPOTKO3aMKHYTHIX POTOPOB HE PACCMATPUBAIOT KaK OTKPBITHIE MPOBOAAIINE YACTH (CM.
44,45,410n5.2.1).

5.2.4.3 KOHCTpYKUHMIO pOTOpa CIEAYET OLUEHUTb HAa BO3MOXKHOCTb BO3HUKHOBEHHS UCKPEHHS B
BO3AYIIHOM 3a3ope. HeoOxomuMocTh mpoBeneHus (PYHKIIMOHAIBHBIX WCHBITAHUN OIPENENSIOT 10
Tabmuie 4.

Tabmuna 4 - OneHka KOPOTKO3aMKHYTBIX POTOPOB Ha PUCK 00pa30BaHM MCKPEHHUS B BO3TYIIHOM
3a30pe

XapakTepucTuka 3HaveHue, BU W COOTBETCTBHE Koaddurment pakropa pucka
Koncrpykuus CoOpaHHBIH MIMHAP POTOpPa 2
KOPOTKO3aMKHYTOrO pOTOpa
Hunuaap potopa U3 JIUTOrO aaTtOMUHUS 0
KonuyecTBo nomtocos 2 2
Ot 4 no 8 1
Cg. 8 0
BrIxoHast HOMUHAIBEHAS Cs. 500 2
MOITHOCTh, KBT Ha mosnroc
Ot 200 mo 500 1
<200 0
PanmnanbHbIe KaHATEL IS Ha. L <200 MM (cM. mprmMedanue 1) 2
OXJIXKIEHUS
Ha. L >200 MM (cM. npumevanue 1) 1
Her 0
Ilepexoc poropa unu cratopa Ha 2




Her 0

JloOoBast wacTb OOMOTKHM poTOpa CooTBeTCTBYET TPEOOBaHUM 0
IpUMedaHus 2

He cootBercTBYyeT TpeOboBaHMIM 2
IpUMeYaHus 2

TemnepatypHslil Ki1acc T1 nuT2 2

T3 1

T4 vu TS5, unu T6 0

IIpumevanus

1 L - nnuHa kpaifHero makera KaHaJIOB CepACYHHKA.

2 Konctpyknust 51000BOif 4acTH OOMOTKM pOTOpa MO/DKHA HCKIIIOYaTh HEYCTOMYMBBIM KOHTAaKT M OTBEYaTh
TpeOOBaHMSIM TEMIIEpaTypHOH KiIacCHUKAmUH. DTHM TPeOOBAHHMSAM COOTBETCTBYeT Kod(duIMEHT QakTopa pHCKa,
pasuslii 0. B npotuBHOM ciydae ko3 umment ¢akropa pucka IPUHAMAET 3HAYEHHE, PaBHOE 2.

Ecmu obmas cymma ko3 QHUIMEHTOB MPEBHIIALT 5, TO NEKTPOBUTATETh WIH MPEICTABUTEIILHBINA
00paszelr THITOBOTO psijia HE0OX OIMMO MOABEPTHYTh UCIBITAHUIO COrJIacHO 6.2.3.

5.2.4.4 Temneparypa Ha TOBEPXHOCTH POTOpa HE JODKHA TPEBBINIATH MPEACTHHO JOITyCTUMOE
3HAYCHUE JaXKe MU ITyCKE 3JICKTPOJBUTATEN. TeMIieparypa Ha MOBEPXHOCTH POTOpa JOJDKHA OBITH
Menee 300 °C win cOOTBETCTBOBATH 3HAYCHUSM, OTOBOPECHHBIM B 4.8.

[Mpumevanne - KOMIIOHEHTBI KOPOTKO3aMKHYTOH MAIITHHEI CICAYET BEHIONHATh U3 HEMAarHUTHOTO
WA W30JIUPOBAHHOTO MaTephasia. B POTUBHOM cilydae WX TeMIIEpaTypa Ha TIOBEPXHOCTH B PEKUME
KOPOTKOT'O 3aMBIKaHUS SJICKTPOIBUTATEIST MOXKET TIPEBBICUTH TEMIIEPATYPY CTEPIKHEH poTOopa.

K TakumM KOMIOHEHTaM OTHOCAT YyAEPXKUBAIOIIME KOJIbLA, YPAaBHOBEIIUBAIOIINAE JUCKHU,
LEHTPUPYIOLIHE KOJbIa, BEHTWIATOPHI MIIM KOXKYX 3a00pa BO3ayXa.

5.2.4.5 Ilpu NpUMEHEHUH IEKTPOABHUraTeNsl C 3alIUTHBIM YCTPOMCTBOM OT TOKOB NEPETPY3KH,
UCTIONB3yEMBIM JJISl 3alIUTHl OT MPEBBIMICHUS TPENeNbHON TeMIepaTypsl, HEOOXOAUMO OIPEeIUTh
BpeMs /g, OTHOIIEHHE [,/Iy ¥ yKa3aTh UX 3HAYCHHUS B MAPKUPOBKE JIEKTPOIBUTATEIS.

JUMTEeNnbHOCTD BPEMEHH {g JTOJDKHA OBITh TAKOH, YTOOBI O €ro WCTEYEHUS HIICKTPOJBHIATENH C
3aTOPMOXKEHHBIM POTOPOM OTKJIIOUAJCS 3alIUTHBIM YCTPOWCTBOM OT TOKOB Ieperpysku. B nemom 3to
BO3MOXXHO, €CJIM TPEBBINIAETCS MHUHHMAbHOE 3HA4YECHHE fg, TpaUK 3aBHCUMOCTH KOTOPOTO OT
oTHoweHwus 1,/Iy TpencTaBieH Ha pUCYHKe 3.
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Pucynok 3 - I'paduk 3aBUCHIMOCTH MUHUMAITFHOTO BPEMEHH #z OT OTHOIICHUS 14/ Iy

3HadeHHS BpPEMCHU tr MEHEE BEIIMYUH, [TOKa3aHHbIX Ha PUCYHKC 3, JOIYCKAIOTCA TOJIBKO B ClIy4ac,
CCJIM B DJICKTPOABHUIATCIIC MNPUMCEHCHO COOTBCTCTBYIOLICC 3alllUTHOC YCTPOI\/’ICTBO OT MNEPCrpys3kKu,
3(1)(1)€KTI/IBHOCTI> KOTOpOro noATBEPIKACHA HCIHbITAHUSIMU. 10 yc’[‘pOﬁCTBO JOJDKHO OBITH YKa3aHO B



MapKHpOBKe dneKkTpoasurarens. Hu B koem ciydae:

- TPU HCTIONB30BAaHHWM 3aIIUTHOTO YCTPOWCTBA OT TOKOB MEPETPY3KH BpEMS fr HE JOIDKHO OBITH
MEHBIIIE 5 C;

- oTHOIICHME [4/Iy HE TOIHKHO MpeBhImaTh 10.

5.2.4.6 Ilpu mpuMeHEHNN B OOMOTKAX 3JIEKTPOJIBUTATENSI TaTYMKOB TEMIIEPaTyphl, COCIMHEHHBIX C
3a0IUTHBIMA yCTPOWCTBAMM M TPEJOTBPAINAIOIINX MPEBBIICHHE TEeMIIepaTypsl, HEOOX0ANMO
OTIpEIeINTh OTHOWIEHUE [,/[y W yKka3aTh €ro 3HaueHHWE B MapKHUPOBKE 3JIEKTpoIBHUrartens. Bpems g
ompenenaTh He Tpedyerca. JlaTuMkm TemmepaTypsl OOMOTKH, COCOMHEHHBIE C 3alIUTHBIMHA
YCTPOWCTBAMHM,  CUMTAIOT  YIOBJICTBOPSIONIMMH  TPEOOBAHMSAM  TEMIIEPATypHOM  3AIIUTHI
JJIEKTPOABUTATEIIS, €CIH BBIMIONHIIOTCS TpeOoBaHus 4.8.4 maxe B peXHMe KOPOTKOTO 3aMBIKAHMS
anekTpoaBurarensi. COOTBETCTBYIOIIHME 3alIUTHBIE YCTPOMCTBA CIIEAYET WACHTH(QHUIMPOBATH IpH
MapKHUPOBKE JIEKTPOABHTATEIS B TaONMYKE, YyCTAaHABIMBAEMOM Ha €ro KOpITyce. 3HaUeHHEe OTHOICHUS
1,/Iy vu B KOEM ciTydae He JOJKHO MpeBsimath 10.

5.2.4.7 DnekTpoaBUraTeNy, NUTaeMble HANPsHKEHHEM OT IpeoOpa3oBaTens NMEpeMEHHOH YacTOTHI,
cienyer MO0 OLEHMBATH cormacHO 5.2.4.9, mubOo WCHBITBIBATE BMECTE C IPeoOpa3oBaTeNsiMHU,
ykazaaHsIMH corstacHo ['OCT P 51330.0 B HOpMaTHBHO-TEXHHYECKOH TOKYMEHTAIIUH, U B KOMIUIEKTE
C IPETyCMOTPEHHBIMH 3AIUTHBIMU YCTPOWCTBAMH.

5.2.4.8 B anexrponBuratrensx Ha HamnpspkeHne meHee | kB, muraeMbeix oT mpeoOpasoBaTels,
KOHCTPYKLUSI TOCIEAHEr0 JOJDKHA IPEAyCMAaTpPHBATh OrPaHUYEHHE MAKCUMAJIbHOIO HANPSKEHUS
OTHOCHTENBHO 3eMiH 110 1 KB 1 ckopoctr noBsienus Hanpspkerust dU/dt 500 B/Mke.

B snexrpoaBuraTensx Ha HanpsbkeHue | kB 1 BbIIIe, IMEIOIINX HAMOTKY TI0 OIpe/ieNIeHHOH opmMe
U MIUTaeMbIX OT MpeoOpa3oBaTessi, KOHCTPYKIHS MOCIEIHEro JOJDKHA MPeyCcMaTpHBATh OrpaHUYCHHE
MaKCUMaJIBHOTO HANpsDKEHUS OTHOCHUTENBHO 3€MJIM 0 JABYKPATHOTO HOMMHAJIBHOTO JIMHEHHOTO
HaINpsDKeHUs] 1 CKOPOCTH MOBBIIIeHUst Hanpspkerus dU/dt 500 B/Mke.

OrpaHuueHue HampsHKEHHS] M CKOPOCTH  TIOBBIIGHWS  HANPSDKCHUS MOXHO — JIOCTHYB
MPUCOETUHEHUEM K BBIXOJy TpeoOpazoBaTelisi HHAYKTOpa U GUIbTPa HU3KUX YACTOT C HIYHTHUPYIOLINM
KOHJIEHCAaTOPOM, MOAKIIIOYAEMBIX MOCIIEAOBATENBHO.

[Tpeobpa3zoBaTens nnu mpeodpazoBaTeNb B COYETAHUH C (PUIBTPOM, OTBEUAIOIIUE TPEOOBAHUAM 110
OFPaHUYEHUI0 MAaKCHUMalIbHOTO HANpPSKEHHS W CKOPOCTH TIIOBBINICHHS HANpsDKEHUS, MOTYT
HCTIONIb30BATHCS C JIFOOBIM JIEKTPOBUIATENIEM C 3AIIMTON BUIAa e 63 OrpaHHYCHHH.

[IpenenpHple 3HAYEHHWA MApaMeTPOB VIS 3JEKTPOIBHraTelsl ¢ HMHTaHWEM OT IpeoOpa3oBaTens,
BKIIIOYAsi MAaKCHUMAaJbHYI0 YacTOTy BpalllEeHHs U MEXaHWYECKHE XAapaKTEPUCTHKH MpPU Pa3IMYHBIX
Harpyskax, HCOOXOAMMO YKa3bIBaTh Ha MapKHPOBOYHOH Tabmmuke snekrpoaBurartens. Kpome Toro, B
MapKHpOBKE CIIEAYET yKa3aTb MPUTOAHOCTb NPHMEHEHHs JJIEKTPOABUTATENs C 3allUTON BHIA e,
pPAaCCUMTAaHHOIO HAa 33JaHHOE HANpsDKEHHE M HOMHMHAJIBHYIO BBIXOJHYK)  MOIIHOCTB, C
mpeoOpa3oBaTeeM WK Mpeodpa3oBaTeneM B COUCTAHUA C (PUIBTPOM.

HpI/IMe‘IaHI/Ie - HaHpﬂ)KCHI/ISI, TMPEBBIMIAINNE MAKCUMAJbHBIC, B JJICKTPOABUIaTEJI€ BO3HUKAKOT H3-3a
HECOTTACOBAHHOCTU  “‘BOJIHOBOTO ~ CONPOTHBJICHUS OJJIEKTPOABUTATENI W NHTAOmero kabems. Ota
HECOTJIACOBAaHHOCTH MPHUBEACT K YBEIUUCHUIO KOIPQHUIMEHTa OTPpaKEHUSI HAa BBIBOAAX JneKrpoasuratens. [Ipu
OTOM HMIIYJIbChbI HAIPSHKCHUA BBICOKOM YacTOTbI, TEHEPUPYEMBIC Hpeo6pa30BaTeneM C IHI/IpOTHO-I/IMHyJ'ILCHOI‘/’I
MOAYJSILUEH, MOXET MNPaKTUUECKH YABOUTH CIY4alHYIO0 COCTABIISAIOLLYI0 HANpsDKEHUS, 4YTO OTPULATENIHHO
BO3/ICHCTBYET Ha DJEKTPOABHUTATENh U MUTAOMMNA Kabenb. [Ipn TakoM ypoBHE HAIPsDKEHUS MOXKET BOSHUKHYTH
KOPOHHBII paspsil, a 3TO MOXET NPHBECTH K BOCIUIAMEHEHHIO. UTOOBI MpenOTBPAaTHTh KOPOHHBIA paspsm H
n30eKaTh BO3ACHCTBHS MOBBIMICHUS HANPsDKEHHS, HEOOXOAWMO MOANCPKHUBATH TEXHUYECKH OOOCHOBAHHBIC
HaIpsDKCHUE OTHOCUTECIIBHO 3€MJIM M CKOPOCTH IIOBBIIICHHA HAIMPSXKEHUA B NPEACiaxX, YCTAaHOBJICHHBIX IS
OOBIYHOTO 3JEKTPOJBHUTATENS C 3AIIUTON BUAA €. DTOr0 MOXKHO JOCTHYB 33 CUET KOHCTPYKIMH Mpeodpa3oBaTens
WK UCIIOJIBb30BaHUA CI)I/I.]'II)Tpa HH3KHUX 49aCTOT Ha €ro BBIXOIC.

5.2.4.9 B npunoxennn B mpuBeneHB peKOMEHIANWU 10 TEIUIOBOW 3aIIUTE KOPOTKO3aMKHYTBIX
JJEKTPOABHUraTeNe BO BPeMs SKCIUIyaTallMd C IOMOLIBIO YCTPOMCTB 3alllUTBl OT MEPErpy3KU.
TennoBble 3alUTHBIE YCTPOWCTBA, 332 UCKIIOYEHUEM UX CEHCOPOB, MOJDKHBI PACIONIAraThCsl CHAPYXKHU
3JIEKTPOABUTATENEH.

[Ipumeuanne - IIpu sKcruTyaTanmu 3JI€KTPOABHUTATENICH C MUTaHUEM OT IMpeoOpa3oBaTelsl CIEAyeT U3Y4UTh
npusioxxeHue B.

5.2.5 TpeboBaHUs K 0OMOTKaM

5.2.5.1 Ecou HamoTKa MHOTO(a3HBIX 0OMOTOK, pacCuuTaHHBIX Ha Hampspkerne 200 B wmm Beimme,
Ipom3BeieHa OEeCTIOPSIIOYHO, TO MEXKAY OOMOTKaMH He00X0ArMa JOTIONHUTEIbHAS U300 (TTOMAMO
nmaka). HamoTka ¢a3Hprx 00MOTOK, paccunTaHHBIX Ha Hampspkerne cB. 1000 B, momxraa mpon3BOaUTECS
10 ONpPEACIEHHOW METOMNKE, MOCIe Yero ux CIeAyeT M30JUPOBATh ITyTeM HPONUTKU MO BaKyyMOM
WITH C TIOMOIIBIO HATIONHUTENS C MPe00IIaIatoiM COICPKaHHEM CMOJIBL.

5.2.6 CoequMHHTENN 3a3eMIBTIOIINX 3a)KMMOB JUIsl BPALIAIONIMXCS MAaIlMH ¢ MHOT'OCEKIIMOHHBIMHU



o0OMOTKaMu

5.2.6.1 B COOTBETCTBHMM C MPUMEHEHHOH KOHCTPYKIHMEH M MOIIHOCTBIO JJIEKTPOABUraTENs
M3TOTOBUTENh JIOJDKCH YKAa3aTh IUIOMIANb TIOMEPEYHOrO0 CEYCHUS W KOHCTPYKIHIO COCAMHUTENCH
3a3eMIISIOMIAX 3aKMMOB, YCTAHOBJICHHBIX B TIOIEPEUYHBIX IMa3aX OOOJNIOYKH, KOTOPBIC PACIOIOKCHEI
CUMMETPHYHO OTHOCUTEIHHO OCH Bala.

5.2.6.2 CoeqrHUTETHN 3a3EMITIONINX 32)KUMOB JOJDKHEI OBITH 3aIUIICHBI OT KOPPO3HUH, U TOJDKHA
ObITH OOecriedeHa MPOYHOCTh UX KperyieHus coryiacHo paszaena 15 TOCT P 51330.0.

5.2.6.3 CoequHUTETN 3a3EMIISIONINX 32KIMOB JIOJKHBI OBITH BBIITOJTHEHBI TAKUM 00pa3oM, YTOOBI B
MOMEHT ITyCKa JIIEKTPOJIBUTATEINS OHU 00ECTICYNBAIN ITPOBOTUMOCTD TOJBLKO Yepe3 IMPEIyCMOTPEHHEIC
Toukn coenuHeHus. OcoOyI0 OCTOPOKHOCTh CIEAYET TMPOSBISATh B OTHOIICHWH HEH30JHUPOBAHHBIX
THOKHX TIPOBOJIOB, PACIIONIOKECHHBIX B HETTOCPEICTBECHHON OIIM30CTH OT COSTUHICMBIX YaCTeH.

5.2.6.4 CoenuHUTENHW 3a3eMJIIOMNX 3aKHUMOB HE TpPEOYIOTCS B ciydae, KOTJA W3OJISAIHUS
obecreurBaeT 3a0IUTy OT MPOTEKAOMIET0 MIUPKYIUPYIOMIETO TOKA.

OmHako HEOOXOMMMO OOCCIIEYHTH COOTBETCTBYIONIEE 3a3E€MIICHHE H30JIMPOBAHHBIX OTKPBITHIX
MPOBOIAIMX dYacTeld. M30msmus MEeXAy TaKUMH YacTIMH JOJDKHA BBIICPXKHUBATH JIEHCTBYIOIICE
3HAUYEHUE UCIIBITATEIbHOrO HaNpskeHus1, paBHoe 100 B, B reuenue 1 muH.

5.2.7 YnnoTtHeHus Bana

5.2.7.1 YmioTHeHus Bayia CIeIyeT BEHIMONHATh U3 MaTepHaia, 00eCTeUHBAIONIETO (DPUKIIMOHHYIO
HCKPOOE30MacHOCTb.

5.2.8 BrIBOZIBI 0OMOTKH CTaTOpa

5.2.8.1 Temmeparypa BBIBOIOB OOMOTOK CTaTopa HE JODKHA TMPEBHIMATh TIPEACTHHYIO
TemnepaTypy (cM. 4.6), IpH ATOM ITyCKOBOH TOK /4 TIOJAIOT B TCUCHUE BPEMEHH 1.

5.2.9 OmeHka ¥ mpeaBapuTeIbHOE UCIBITAaHAUE YIEKTPOIBUTATENeH Ha HanpshKeHne cB. 1 kB

5.2.9.1 Obwue nonosicerus

5.2.9.1.1 Bce sneKkTpomBUraTelli HOMUHAIBHBIM HampspkeHHeM cB. 1 kB criemyer oneHWBaTh
coriacHo 5.2.9.2 u, ecnu TpedyeTcs, HCHBITHIBAThH coryiacHo 6.2.3.

5.2.9.1.2 Ecnu TpeOyeTcs UCTIBITaHNE YIICKTPOIBUTATENST BO B3PHIBOOIIACHOH Ta30BOH CMECH, TO €r0
ClIeAyeT MPOBOIUTH coritacHo 6.2.3.2.

5.2.9.1.3 HcnpITaHus M OIEHKY 3EKTPOIABUTATEICH WIIM OMBITHBIX 00pa3IoB CIEAyeT MPOBOAWTH
KaK Ha HOBOM 00OpYJOBaHUM.

5.2.9.1.4 MapkupoBKa BpaIAIOMIUXCS IIIEKTPUICCKAX MAIIWH HampspkeHneM cB. | kB cormacHo
I'OCT P 51330.0 nmomxHa comepkarh 3HaK X. B MapkupoBKe TakKe NOIDKHBI OBITH YKa3aHBI
JIOITyCTUMAs 9aCTOTa BKIIFOUCHHU ST MAIIIMHBI U PEKOMEHAYEMOE BPEMsI MEXKITY OCHOBHBIMHU PEMOHTHBIMHU
pabotaMu U mexHuyeckum oocayxcuearnuem (pazpaboTka U YHCTKA).

5.2.9.2 Cucmema uzonsyuu 0oMmomxu cmamopa

5.2.9.2.1 HeobxomuMmocTh TpoBeAcHUS (YHKIMOHATBHBIX HCIBITAHUA OIPEIENETCS COTJIACHO
Tabmure 5.

Tabmuma 5 - Onenka GpakTopoB prcKa BO3MOKHOCTH BOCIUTAMEHEHHSI OOMOTKH CTaTopa

XapakTepHcTuKa 3HaueHne Koag¢umment daxropa prucka

Homunansnoe Hanpspkenue, kKB Or 6,6 1011 4

Ot 3,3 10 6,6 2

Ot 11033 1

CpenHsis dYacToTa 3amycka TIpH Bonbiie ogHoro B yac 3

AKCIUTyaTaI[H

Bornbuie oHOrO B CyTKH 2

Bonbie onHOrO B HEETIO 1

MeHb111€ 0JTHOTO B HEJCITIO 0

IIpomMexkyToOK  BpEMEHH  MEXAY Cs. 10 ner 3
ocmotpamu (cm. [OCT P 51330.15)

Ot 5 o 10 ner 2

Ot 2 1o 5 ner 1

Mensbiie 2 ner 0

CreneHb 3aluTh Huxe 1P44* 3

1P44u 1P54 2

1P55 1

Beiie IP55 0

* TonpKO B UMCTOM aTMOc(epe U IPH PEryISIPHOM 00CITy)KHBaHUU 00YISHHBIM ITepcoHAIOM (cM. 5.2.1).




Ecmn cymmaphsiii koaddunuent dakropa pucka Oyaer Oombie 6, TO IIIEKTPOABHUTATEIh HIIH
MIPE/ICTaBUTEIILHBIA 00pa3el TUIIOBOTO Psia IIEKTPOIBUTATEINCH CIIelyeT UCTIBITHIBATE COrIacHo 6.2.3.
5.3 YcrpoiicTBa OCBEUICHUS ¢ IUTAHUEM OT ceTH™

* JlaHHBII OZPA3 e He COIEePIKUT TPEOOBAHUH K YCTPOHCTBAM OCBEIICHUS C CUTHATIBHBIMY M aHAJIOTHIHBIMH
HeOonpmmMy Jtammamu (cM. 5.10).

5.3.1 VcrouyHnkoM cBeTa JAOJKHA OBITH JIAMIIA OJJHOTO U3 CICTYIOIIIX THIIOB!

a) TpyOYaThle IJFOMHUHECIICHTHBIC OIHOMITHIPEKOBEIC saMmbl (Fa6) ¢ XONOmHBIM KaTomoM W
LIOKOJISIMU COTJIACHO NpuiIoxeHuto U1;

0) TpyOdJaThie IIOMHUHECIICHTHBIC NBYXIITHIPHKOBBIE JMammbl Tuma G5 wmu G13 cormacao 'OCT
9806. IlITeipu MOMKHBI OBITH BBIMOJHECHBI W3 JATyHW. [laTpOHBI TamMm W THE3Na JOJDKHBI OTBEUYATh
TpeboBanusaM 5.3.7. Takue IaMITBI TOJCOCAMHSIIOT K ICTH, T/IE OHU BKJIFOYAIOTCS M padoTaroT Oe3
MIPEIBAPUTEIIBHOTO HAarpeBa KaTtoa;

B) JIaMITBI C BOJIL(paMOBOM HUTHIO ob1ero HazHaueHus cornacHo 'OCT 28711 u TOCT 28712;

T) ApYrue JamIbl, B KOTOPHIX TOCIIE TOBPEKACHUS KOIOBI OTCYTCTBYET ONACHOCTH ITOBBIIICHUS
TEMIIEPATYPhI YACTEl HICTOUHMKA CBETA BBIIIE MPENEIbHON TEMIIEPATYPHIL.

5.3.2 [l MOMHUHECIICHTHBIX TPYOOK PacCTOSIHHE MEXTY JIAMITON U 3aIIUTHBIM KOJIIAKOM JTOJDKHO
OBITH HE MEHEE 5 MM, €CIIH TOJBKO 3allWTHBIHA KOJNIAK HE TPEACTABIICT COOOH HAPYKHYIO TPYOKY,
TOrJja MUHUMAJIBHOE PACCTOSIHUE COCTABIISIET 2 MM.

Jns Aapyrux namm paccTOSHUE MEXAY JaMIIOW M 3allUTHBIM KOJIIAKOM B 3aBUCUMOCTH OT
MOIITHOCTH JIAMITHI TOJDKHO OBITH HE MCHEE 3HAUCHUH, YKa3aHHBIX B TaOmmIe 6.

[Ipumeuanue - [l orpaHdyeHHs HarpeBa HEWUTPaJIbHOTO MPOBOJA T'€HEPUPYEMbIE OCBETUTEIbHBIMHU
YCTPOHCTBAaMH CHHYCOHJAJIbHBIE TOKH (TAPMOHHUKH TPETHETO MOpsAKa) cieayeT orpaHnduth 10 30% oT Toka ¢
4aCTOTON OCHOBHOU I'apPMOHHKH.

Ta6ﬂ1/1ua 6 - MuHUMaNBHOE PacCTOAHUEC MCIKAY JIAMITION 1 3alllUTHBIM KOJIIIAKOM

MomHocTth namnsl P, Bt MuHMManbHOE PACCTOSHUE, MM
P<60 3
60 <P <100 5
100 < P <200 10
200 < P <500 20
P> 500 30

5.3.3 TlaTpOoHBI U HOKOJIM JIaMIl

5.3.3.1 Bunmoswie namponsi u yoxou

5.3.3.1.1 BuHTOBBIE TaTPOHBI C LOKOISMHU:

- TOJDKHBI OTBeYaTh TpeboBanmsaM 5.3.3.2.1, wmmn

- DJIEKTPUYECKMH KOHTAKT MEXIy MNaTPpOHOM W IIOKOJEM MOJDKEH OBITh TakHM, YTOOBI MpH
YCTaHOBKE WM BBIBHHYMBAHUH IIOKOJISA JIAMITHI 3aMBIKAHUE WM Pa3MBIKAHHAC JICKTPHUUCCKON IIEITH
cornmacao ['OCT P 51330.1 nporcxoauiio TOIBKO B OTIEIEHON B3PHIBOHEIIPOHUIIAEMON 000I0UKE.

5.3.3.1.2 KoHCTpykIMs BHUHTOBBIX HAaTPOHOB JOJDKHA HCKIIOYaTh HECAHKIMOHHPOBAHHOE
BEIBUHUMBAHHE JIAMITHI TTOCIEe €¢ yCcTaHOBKHU. llokomm mamm, xpome jammbl tuma E10, momBepraiot
MEXaHUYECKUM HCIBITAHUSIM COIIacHO 6.3.1.

ITpumeuanue - Pe3p6oBast 4acTh maTpoHa JOJDKHA OBITH BRIIIOJHEHA U3 MaTepHalla, yCTOMIUBOTO K KOPPO3HU.

5.3.3.1.3 Pa3MblkaHue KOHTAKTa JOJDKHO MPOHUCXOAUTH TOJBKO IMOCIE€ OTBUHYMBAHUS JAaMIIbl HE
MEHEe YeM Ha J1Ba TIOJHBIX BUTKA PE3bOBI.

5.3.3.1.4 JlamnbI ¢ BUHTOBBIMH IIOKOJIIMH MOT'YT HE COOTBETCTBOBATh TpeOoBaHMsM 4.4 1 4.5.2 ipu
YCIIOBHH, YTO B HUX BBIJICPKUBAIOTCS IYTH YTEUKH U SIEKTPUICCKHE 3a30phl, YKa3aHHEIC B TabimIe 7.

Ta6nHua 7 - HyTI/I YTCUKU U 3JICKTPUICCKUEC 3a30PbI AJ11 BUHTOBBIX JIAMIIOBBIX HOKOHCﬁ

Pabouee nanpspxenue U, B

IlyTu yTeukn U 2NEKTPUUYECKUN 3a30p, MM

U<60
60< U< 250

2
3

H3OJ’IPIpyIOHIPII>i MaTepural HOKOJIA JIaMIIbl JOJDKCH OTBCYATh Tp€60BaHI/I$IM JUI1 MaTCPpUaJIOB I'PYIIIbI




11, ykazaHHBIM B Tabmuie 2.

5.3.3.2 Ipyrue naMnoBbl€ HaTPOHbI U LIOKOJIU

5.3.3.2.1 O6Gonouka, oOpa3yemasi TATPOHOM W IIOKOJIEM, TP YCTAaHOBKE M B MOMCHT 3aMBIKAHUS
WIA Pa3MBIKaHUS 3JICKTPHUIECKOTr0 KOHTAKTa JOJDKHA COOTBETCTBOBATH TPEOOBAHWSM WCIIBITAHUN Ha
HEpaCIpOCTpaHEHHE IDIAMCHH W3 BhImeykazanHod oOomoukn mo [OCT P 51330.1 gux
anekrpoobopyaoBanus rpyn I u II.

HpI/IMC‘IaHI/IC - I[OHyCKa}OTCH K TPUMCHCHHUIO TaKXE€ JIAMIIOBBIC IIATPOHBI W IIOKOJM, KOTOPBIE IIOCJIC

YCTaHOBKH COOTBETCTBYIOT TpeOOBaHMSIM, IPEIbSABISIEMBIM K B3pbIBo3ammre omHoro u3 sumoB mo I'OCT P
51330.0.

5.3.3.2.2 Pa3mepsl NHaTpoHOB ISl TPYOYaTHIX JFOMHMHECHEHTHBIX JlaMn Turma Fa6 momkHBI
COOTBETCTBOBATH TpeboBaHmsM npuinoxenus U, tuma G5 nimm G13 - TOCT 9806.

5.3.3.2.3 Jlna Apyrux JaMIOBBIX NMAaTPOHOB B JIaMIAaX C HIIMHAPUYECKUMH LIOKOJSIMU IUPUHA
COEIMHEHUSI MEXXY MTaTPOHOM M IIOKOJIEM B MOMEHT 3aMBIKAHUS WM Pa3MBIKaHHS KOHTAKTa JOJDKHA
cOCTaBJIATh He MeHee 10 MM.

5.3.3.3 Tpebosanus k 31eKMpUvecKkoOmMy KOHMAKNY MeNCOY TAMNOBbIM NAMPOHOM U YOKOTEM

5.3.3.3.1 DnekTpu4ecKuii KOHTAKT MEXITy JIAMIOBBIM TATPOHOM U IIOKOJIEM JOJDKEH
00ecreunBaThCs:

a) ISl BHHTOBBIX TIOKOJICH:

- KOHTaKTOM C HIDKHEHW YacTbIO I[OKOJISI Yepe3 TMOKHE WM NMPYKWHHbBIE JIEMEHTHI C YCHINEM He
MeHee 15 Hu

- KOHTaKTOM C ITOKOJIEM IIpW 3aBHHYMBAHWM HE MEHEE YeM Ha JBa BUTKA Pe3bObI WM Yepe3 OAWH
i Ooree MPYKUHHBIX 3JIEMEHTOB ¢ 00ImuM ycrineM He Meree 30 H;

0) Ul TUITMHAPUYECKHUX IITHIPHKOBBIX IIOKOJEH - C TOMOIIBIO MPYKUHHBIX 3JIEMEHTOB C yCHIIUEM
e menee 10 H;

B) U IMJIMHAPHYECKNX INTEKEPHBIX IIOKOJEH, KOHCTPYKIMS KOTOPBIX HCKIIOYAaeT HCKpEHHE
MEXIy IOKOJIeM M MaTpOHOM Ha CaMOM COEJVHEHWH WM 3a €ro MpenefamMu, - IpyKUHHBIMA
aJIeMeHTaMu ¢ ycwineM He meHee 10 H;

T) JUIl LOKOJICH, B KOTOPBIX TPH W3BSTUM JIAMITBl M3 MAaTpOHA NPEphIBaHUE IIETN MPOHUCXOIUT B
oTAeIbHON B3phIBoOe30omacHoi obonouke (cormacHo [OCT P 51330.1), - npyKHHHBIMH 3JIEMEHTaMHU,
MMEIOIIMMH KOHTAaKTHOE yCHJIHE Ha IIOKOJIb B MOMEHT pa3MbIKaHMs 1ienu He Menee 7,5 H.

5.3.3.3.2 [IpuBeneHHBIE BBIIC MUHIMAJIbHBIC 3HAYCHHUS KOHTAKTHBIX YCHIMH OTHOCSTCS K JIAMIIAM,
BCTABJICHHBIM B IIATPOH ¥ TOTOBBIM K JKCILTyaTaIuy.

HpI/IMe‘IaHI/IC - Bo BpEMsA JKCITyaTallid Ha YCUJIME KOHTAKTHBIX 3JIEMCHTOB HEC JOJDKHBI OKa3bIBaTh CKOJIb-
HUOYb 3HAYUTEIBHOTO BIUSHUS HATPEB U JPYTUe BHEITHUE BO3ACHCTBUS.

5.3.4 MakcumanbHasi Temrepatypa nopepxHoctr coriacHo paszgena 5 TOCT P 51330.0 moxer
OBITh TPEBBILICHA, €CII HAWOONBINAS TeMIIepaTypa IOBEPXHOCTH JIAMIIBl BHYTPH YCTPOWCTBa
ocseleHns He MeHee yeM Ha 50 °C Hipke HanMEHBIIEeH TeMITepaTyphl BOCIUIAMEHEHHS BHYTPH HETO B
MOTCHIINAJIBHO B3pPBIBOONIACHOW Cpesie, Il KOTOPOH OHO IPEAHA3HA4eHO. JTO JOIDKHO OBITh
TIOATBEPKICHO HCTIBITAHUSIMU B HanOoJiee HeOIaronpHATHBIX YCIOBUSX IPUMEHEHHS.

OT0 ycnoBue NEHCTBUTENBHO TOIBKO JUIS TA30BOM Cpeibl, IpeIycMaTpuBaeMoil B MapKHpPOBKE.

[Ipumedanue - VcrisiTanus, MpoBECHHBIC HA YCTPOMCTBAX OCBEIICHHUS CYIIECTBYIOMNX TUIIOB MOKA3aJIH, YTO

TeMIepaTypa BOCIZIAMEHEHHSI BHYTPH HETO 3HAYUTENBFHO BBIIIE TEMIIEPATYphl BOCIIIAMEHEHMS, U3MEPEHHOH II0
I'OCT P 51330.5.

5.3.5 Temneparypa Ha 00OJKE IOKOJS JIAMIBI B TOYKE INPHIIOS IIOKOJIS HE JOJDKHA INPEBBIIIATH
npenensHylo Temrnepatypy. [IpexensHas Temneparypa nomkHa ObiTh MeHee 195 °C mmm cocTaBisTh
BEJIMYUHY, YKa3aHHYIO B 4.8.

5.3.6 TlpenenpHas TemmepaTypa JIAMIIOBBIX ITycKoperymupytomux ammapatoB (IIPA) e momkna
MIPEBEIMATHCS TaXke TIPU CTapeHuH Jamim. B wacTtHOCTH, He0OXoauMo oOpaTUTh BHUMAaHNE Ha dPHEKT
BEITIPSIMIICHUS B TPYOUATHIX JIFOMUHECIICHTHBIX JIAMITAX, UCTIBITAHUS KOTOPBIX MPOBOIAT 110 6.3.2.

5.3.7 VIcTOYHHMKH OCBEUICHUS JUIs TPYOUATHIX JIFOMHHECLIICHTHBIX IBYXIITHIPHKOBBIX JIAMIT TOJKHBI
TaKKe OTBEYATH CIICAYIOIINM TPEOOBAHMUSM.

5.3.7.1 VYcraHOBKa NAaTPOHOB MABYXIITHIPHKOBBIX JIAMI B YCTPOMCTBO OCBEIICHWS JIOJDKHA
MPON3BOIUTECS C COOTIOICHNEM HIDKECIEIYIOMNX yCIOBHH.

5.3.7.1.1 VYcnoBus YCTAaHOBKM ¥ PACCTOSHHS OIPEHEIBIIOTCS C YIeTOM MEXaHHMYECKHIX
XapaKTEePUCTHK U AOmycKoB, ykazaHHBIX B OCT 9806 u 'OCT P MOK 61195.

5.3.7.1.2 TlaTpoH NOMKEH OTBEYATh TPEOOBAHUSIM, MIPEIBABIIEMBIM K TTaTpoHaM Trma G5 mmu G13
B 'OCT 9806.

5.3.7.1.3 Lltelpu B KaKAOM JIaMIIOBOM IIOKOJIE€ CIEAYET COCAMHHUTH MapaijIeIbHO WIH BHYTPH



JIAMITOBOTO TTaTPOHA, WM B HEOCPEICTBEHHOM OJIM30CTH OT MIPOBOJIKK OCBETUTEIHEHOIO YCTPOMCTBA.
Jlonyctnmasi HOMHMHalbHass OOKOBasi Harpy3ka KajkKIOrO IUTHIPHKOBOTO COEIMHEHHS JOJDKHA
OTIPEEIATHCS NCXO/S N3 BEIMYMHBI TOKA JIAMITBI, YTO TIO3BOJIUT 00ECTICUNTh Pe3epPBUPOBAHUE.
5.3.7.14 MV30msumoHHBIA MaTepuasl JIaMIIOBOIO MaTpoHa JOJDKEH OTBEYaTh TPEeOOBAHMSM,
MpeABSBISIEMBIM K HeMeTaInIecKiuM MaTtepranam B paszene 7 TOCT P 51330.0.
5.3.7.2 Ecou s monydeHus paspsia BHYTPH JaMIIbl MCHONB3YIOT IOBBIIIEHHOE HAIPSKEHUE
(HanmpuMep, OT 3JEKTPOHHOTO 3AKUIAIOUIET0 JJIEKTPOAA), TO JUIS OINpEAETCHUs JASHCTBYIOLIEro

3Ha4eHHs (CM. TaOmuiy 1) 3TO MOBBIIIEHHOE HANPSDKEHHE JENSIT Ha \/5 . Marepuan koabLieBOro
YIUTOTHEHHUS JaMIIbl JOJDKEH UMETh TaKOH XKe NEKTPUUYECKHI MOTEHINAN, KaK 1 ITHIPU.

Ecmn  anextponnsiii [IPA  nammer  oOecrieumBaeT TpephIBaHHE CTApPTOBBIX HMITYJIBCOB  C
MaKCUMaJIBHBIM IE€PHOJOM BPEMEHH, PABHBIM 5 C, W €CIM BO3BpaT BO3MOXKEH TOJIBKO MOCIE

TIepEKITIOUEHHS IUTAHUS YCTPOMCTBA OCBELICHUs, TO KO3((HUIMEHT, paBHbIHI \/5 , MOXHO yBEIIMYUTH
o 2,3.

5.3.7.3 MakcumalibHble 3Ha4€HHs TOBOPOTHOTO MOMEHTA W/WIIM YCHIINS Ha Ka)KIOM KOHIIE JIAMITBI,
TIpuIaraeMble NpH YCTaHOBKE WIIM CHSTHH €€ U3 OCBETUTEIHHOI'O YCTPOWCTBA, HE IOKHBI IIPEBHILIATD
50% OT npeenbHBIX YCWINH, MPUIaraeMbIX K IITHIPSIM HOBOH JIaMITbl M yKa3aHHbIX B Tabmuie 1 TOCT
P MDK 61195.

5.3.7.4 DEeKTpUYECKUH KOHTAKT MEXIY KOKIBIM IITHIPEM JIAMITbI M TIATPOHOM JIOJKEH OCTaBaThCs
HaJCKHBIM /AK€ B YCIOBHSAX KOPPO3MM M BHOpamuy. METOIMKHM WCHBITAaHUH Ha BO3JCHCTBHE
KOppO3HMH ¥ BHOpanuy onvcansl B 6.3.3 u 6.3.4.

5.3.7.5 Eciu B cootBercTBHu ¢ TpeboBanusimu ['OCT P 51330.0 nmprmMeHeH npepeIBaTens e, TO
IIPY CHSATWHM 3allUTHOTO KOJIMaKka OH JOJDKEH 00ecTOYMBATh KaXKABIA JIAaMIIOBBIM MHaTpoH. Ecmm
TIpephIBaTeNb LENN MPUMEHEH, TO:

a) oH gommkeH coorBercrBoBath TpeboBanmsaM ['OCT P 50030.1 u mpunoxkenust K Hacrosmiero
CTaHJapTa Jjs nepeHanpsbkeHnit kateropuu 111, wnm npu MmakcumansHOM HanpsbkeHuu nutanus 300 B
(TTOCTOSTHHOTO TOKa WIIM JICHCTBYIOIIEe 3HAYEHUE NEPEMEHHOT0 TOKa) KaXIbIH IEKTPUIECKUH 3a30p
MEXIy KOHTaKTaMHU Ha HEWTpaJbHOM IIPOBOJIE W/WIM Ha JIMHWH TI0/Ia9M ITUTAHWS JOJDKEH COCTABIATH
He MeHee 2,5 MM. [l obecniedeHns: HEOOXOANMOTro 3a30pa MOXKHO CYMMHUPOBATh JBA IMEKTPUIECKUX
3a30pa, KaX bl U3 KOTOPBIX JOJDKEH OBITh He MeHee 1,25 mum;

0) IpH CHATHH 3AIIUTHOTO KOJIITAKa OCBETUTEIIFHOTO YCTPOWCTBA KOHTAKTHI JJOJDKHBI Pa3MbIKAThCS;

B) MAaHUITYJSIIUH C TPEPHIBAaTENIEM IENH JIOMyCKAIOTCs TOJBKO TPH MCIIOIB30BAHUN MHCTPYMEHTA
i ero pabodas 4acTh JOKHA MMeTh crerneHb 3amuThl [P2X mo T'OCT 14254. Tak ke MOXHO
JIOIIYCTUTH 3aMbIKaHHE KOHTAKTa (II0CIIe cpadaThIBAHKA) C TIOMOIIBIO HHCTPYMEHTA;

T') IpepBIBATENb eI JOJDKEH UMETh B3PBIBO3AIINTY TPeOyeMOoro BHIA.

5.4 TlepeHOCHBIE JaMITb C COOCTBEHHBIM HCTOYHUKOM ITUTAHUS

JlamTy ciemyeT 3aIIMTHTh OT MEXaHWYECKOTO TIOBPEXICHNS 3aIIMTHBIM KOJITakoM. Paccrosaue
MEXIY 3aIIUTHBIM KOJINAKOM M JIAMIIOH, KOT'/Ia TIOCTIeHIS IIJIOTHO BCTAaBJICHA, HE JIOJDKHO OBITH MEHEE
1 MM. Eciim namma ycraHOBiI€Ha B NMPYKMHHOM MAaTpOHE M KacaeTcs 3allMTHOTO KOJIAKa, TO XOJ
MIPY>KUHBI JOJDKCH OBITh HE MEHEe 3 MM. 3aIlUTHBIA KOJIIAK:

a) TOJDKEH OBITh 3aIMIIEH CETKOH MIIn

0) ecnu ero Twromane He mpepsmaeTt 50 CMZ, TO JTOJDKEH OBITh 3aIIUIICH BHICTYMAIOMIAM OOPTHKOM
¢ MMHHMMAJIbHOM BBICOTOM 12 MM, WIH

B) €I €ro IuIomaas Gombiie 50 cM’, TO JOKEH BBIIEPKUBATH MEXAHMUYECKHE HMCIIBITAHMS I
3aIIUTHBIX KOJNIAKOB M KOXKyX0B BeHTHIATOpoB (cM. [OCT P 51330.0).

[Nepexrouatomue yCTpoHCTBa B LEMH JIAMITBI, KOTOPBIE 00pa3yIOT MCKPY WM AYTOBOW pa3psm B
HOPMAJIGHOM PEXKnMe palboThl, BKIIIOYas TAKUE YCTPOMCTBA, KaK SI3BIYKOBBIE pelie, B KOTOPBIX MCKpa
WIM IYroBOH paspsiy 00pa3yloTCsi B T'epMETHYHBIX KOPITycaX, JOJDKHBI OBITh MEXaHWYECKH WIN
SNIEKTPUYECKN OIOKMPOBAHBI VIS MIPEAOTBPAICHIS HAPYILICHNS KOHTaKTa B OMACHOM 30HE, MM JK€ UX
CIIeITyeT 3allUTHTh OMHUM U3 CTAaHAAPTHHIX BUAOB B3pbBo3amuThl (cM. [OCT P 51330.0).

5.5 V3MepuTenbHBIC YCTPOCTBA U H3MEPHUTEIBHBIC TPAaHC()OPMATOPHI

5.5.1 HM3mepuTenbHBIE YCTPOWCTBA M HM3MEPHUTEIBHBIE TpaHC()OPMATOPHI JOIKHBI HETIPEPHIBHO
BBIICP)KUBATh |,2-KpaTHBI HOMHHAJIBHBIM TOK /WM HOMHHAIBHOE HAINpsDKEHHE 0€3 MpPEBBIICHMS
MpeIeTbHON TeMITepaTyphl cOTaacHo 4.8.

5.5.2 TpanchopMaTopsl TOKAa M SJICKTPHYECKUE LENH W3MEPHUTENBHBIX YCTPOWCTB (KpoMe IleTei
HaNpsDKEHUsI) JOJDKHBI BBIIEPKHUBATh TEPMUUECKHE M IUHAMHYECKHE HATPY3KH TOKA, 3HAYCHHS
KOTOpPOT'O JIOJDKHBI OBITh HE MEHEE yKa3aHHBIX B TaOmwuIle 8, B TEUCHUE BPEMEHH, IPUBEACHHOTO B 6.4,
ITpu 3TOM CHIKEHME YPOBHS B3PHIBO3AIIUTEI HE JJOITYCKAETCS.



Tabnuma 8 - YcToHYUBOCTE K BO3/ICHCTBHIO TOKOB KOPOTKOTO 3aMBIKAHHS

Toxk TpanchopMaTopbl TOKa ¥ TOKOBEAYIIHE
YaCTH U3MEPHUTENBHBIX YCTPOHCTB

1,1-Z. (cM. 3.8 n mpumeuanue 2)

1,25-2,5-I;, (cM. mpuMedaHust)

HomunaneHbIi TepMUYECKH KOPOTKOTO 3aMbIKaHUS 1y,
HomunansHbIi AUHAMWYECKHH 4,

[Ipumevanus

1 2,51 - 370 MaKCHMAJIbHOE aAMILTUTYIHOE 3HAYCHHUE TOKA KOPOTKOTO 3aMBIKAHHS.

2 3nauenus 1,1 n 1,25 mpencraBisior coboit koddduIreHTs O6e30macHocTh. JleiicTByIomee 3HaYeHIe
JIOIYCTUMOTO TOKa KOPOTKOTO 3aMBIKaHUSI B HOPMAIBGHOM PEKHME paboThl HE JOJDKHO HpeBbmmars //1,1.
AMIIMTYyHOE 3Ha4€HHE TOKA KOPOTKOTO 3aMBIKaHHs HE JOIDKHO MPEBBIMIATh /4,/1,25.

>
>

5.5.3 Temmeparypa, pocturaemas BO BpeMs IPOXOXKAEHHS TOKA, PAaBHOIO HOMHHAIBHOMY
TEPMHYECKOMY TOKY KOPOTKOTO 3aMBIKaHUS [;, HE JOJDKHA MPEBBILATh MPEACIbHYIO TEMIIEPATYPY,
yKa3aHHYIO B 4.8, 1 HU B KoeM cirydae He ObITh ¢B. 200 °C.

5.5.4 Ecnu TOKOBEyIIHME YaCTH N3MEPUTENBHBIX YCTPOMCTB MUTAIOTCS OT TPaHC(HOPMATOPOB TOKA,
TO 3HaYEHHUs [y, U 14y, TOJKHBI OBITH PABHBI TOKY, IPOXOJAIIEMY YEPE3 BTOPHUYHBIE KOPOTKO3AMKHYThIE
00MOTKHM TpaHc(OpMaTopa TOKa, MPU ATOM Yepe3 NepBUYHbIE OOMOTKH NPOTEKAIOT TOKH Iy U 14y,

5.5.5 IlpuMmeHeHHe U3MEPUTENBHBIX YCTPOUCTB ¢ MOABHKHBIMU KaTyIIKAMU HE JOIYCKaeTcs.

5.5.6 Ecmm BropmunHas memb TpaHchopMmaropa TOKa ~ HAaXOOUTCS  3a  IpeAeiaMu
anekTpoobopynoBanus, To ero cueayer cormacao ['OCT P 51330.0 mapkupoBate 3HaKoM X, a B
HOPMAaTHBHO-TeXHHUECKOH nokymeHTanuu corimacHo 'OCT P 51330.0 momkHO OBITH yKa3aHO Ha
HEOOXOMMOCTb 3aIIUTHI OT Pa3MbIKaHUSI BTOPUYHOHN LM BO BPEMSI SKCIUTyaTaIIH.

[Tpumedanne - B ycnoBusx pa3MbIKaHUs BTOPHYHOM IEMM TPAHC(HOPMATOPOB TOKA MOTYT T€HEPHPOBATHCS
HaNpsDKEHWS, 3HAYUTENHHO MPEBHINAIONINE HOMHMHAJIBHOE HANpPSDKEHHE BBHIBOAOB B ILEMM TpaHc(hopMaTopa.
HO3TOMy, HUCXOOsI W3 KOHKPETHBIX yCHOBI/II‘/’I, HCO6XOZ{I/IMO IIpUHUMATh MEPBI IO o0ecIIeYeHuI0 3allUTBI OT
BO3HMKHOBCHHSA OINACHOI'O HAIPSKCHUA B YCJIOBHUAX  pasMbIKaHUA BTOPUYHOU LENU  HUCHOJIB3YEMBIX
TpaHC(HOPMATOPOB TOKA.

[Ipn wCHONB30BaHUM BIIEKTPOOOOPYNOBAHMS, B KOTOPOM TpaHC(OPMATOPHl TOKa COSAWHEHBI C
COIacylONIMMU TpaHChOpMaTopaMH C NPHUMEHEHHEM KOMMYTAIIMOHHBIX YCTPOWCTB (Hampumep,
muddepeHnmansHas 3amuUTHAS CHCTEMa), HEOOXOJUMBI Mephl NPOTUB pa3MbIKaHWS JIFOOOH ILenH
UCTIONB3yeMBIX TPaHC(HOPMATOPOB.

5.6 TparcdhopMaTOpBI APYTUX THIIOB, KPOME H3MEPHUTETHHBIX

TpanchopMaTopbl IPYrUX THUIIOB CIIEAYET HCHBITHIBATH COTJIACHO 6.5.

5.7 barapen

5.7.1 batapen akKyMyJIsiITOpOB €MKOCTBIO Oonee 25 A-g

5.7.1.1 Obwue nonosicerus

Batapen akKkyMmymsTOPOB [IOJDKHBI OBITH CBHHIIOBO-KHCIIOTHBIMHM, >KEJIE3HO-HUKEJICBBIMH WIIN
HHUKEJb-Ka/IMUEBBIMH M OTBEYATh TPEOOBAHMSIM HACTOSILETO cTaHAapTa. MeTop! UcIbITaHnil OaTapen
AKKyMYJISITOPOB M3JIOKEHHI B 6.0.

IMpumedanne - CoOOTBETCTBHE HIDKEYKA3aHHBIM TPeOOBaHMSAM He oOecrnednBaeT Oe30MacHOCTh 3apsiiKu.
[Toaromy 3apsiaxy ciefyeT Mporu3BOAMUTE 3a MpeleaMH ONACHOM 30HbBI, €CIIU TOJIBKO HE MPEeANPUHUMAIOT JIpyrue
MEPBI 3alIUTHI.

5.7.1.2 Konmeiinepvr 6amapeu

5.7.1.2.1 Bce BHYTpEHHHE IOBEPXHOCTH KOHTEHHEpPOB OaTaper M KpBIMIEK, BBHITOIHEHHBIC W3
MeTajia, JOJUKHBI OBITh TIOJHOCTBIO IOKPBITHI H3OJMMPYIOIIMM CJoeM. [l KpBImeK J0cTaTouHO
MIOKPBITHE KpacKoil. BHyTpeHHNE MOBEPXHOCTH KOHTEHHEPOB HOJDKHBI OBITH CTOWKHUMH K BO3ZICHCTBHIO
JJIEKTPONINTA.

5.7.1.2.2 KoHCTpyKIMsI KOHTEHHEPOB M KpBIMIEK OaTapen AODKHA BBIIEPKHBATH MEXAHHUYECKUE
BO3ICHCTBHSA B  TPOIECCE OKCIUIyaTalud, BKIIOYass MEXaHWYECKHWE  BO3JCHCTBHA  TIpU
TPaHCIIOPTUPOBAHUH W OOcHyXuBaHWH. C 3TOH HENbI0 B KOHTEHHEPE MOTYT OBITh YCTaHOBJIEHBI
MIEPETOPOAKH.

5.7.1.2.3 Ecnu HeoO6xonnMo, KOHTEHHEPHI OaTapeil cieayeT CHaOUTh N30JIMPYIONMMHU OapbepamMu.
ITpn ycnoBUM COOTBETCTBYIONIET0 KOHCTPYKTHUBHOTO HCIOJHEHHS TEPErOPOJKH MOTYT BBINOIHATH
POIB M30IHPYONX OapbepoB. M3ommpyromue 6apbepsl JOHKHBI pacoNaraThes TaK, 9YTOOBI B II000H
W3 CEKIWH IPEeNOTBPATUTH IMOBbIIIeHHE HanpspkeHHus cB. 40 B. Bapbepbl MOKHBI OBITH BBINOIHEHBI
TakuM 00pa3oM, 4TOOBI B IpOIECCEe HKCIUIyaTallid HE MPOMU3O0IUIO HEJOMYCTHMOE YMEHBIICHHE ITyTH
yTeuku. BeicoTa 6aphepoB TODKHA COCTABIATH HE MEeHee 2/3 BBICOTHI dIIEeMEHTOB. J{Jis pacuera mytei
YTEUKH METOJI, TPOMILTIOCTPUPOBAHHBIN B IPUMEPax 2 U 3 pHCyHKA 2, HCIOIb30BaTh HE CIEAYET.



Ilyte yTeukn MexAy MONIOCAaMU MPHUIIETAIOIIUX JJIEMEHTOB U MEXAY STHMH IIONIOCAMU H
KOHTEHHEpOM OaTaper JOJDKEH COCTaBIIATh HE MeHee 35 MM.

Ecni HoMMHalIbHOE HanpsHKeHHE MEKAY IPWIETaloIUMHK 3JIeMeHTaMu OaTapen npeBbimaet 24 B,
TO IIyTh YTEUKH CJIEyeT YBEIUIMBATh HE MEeHee 4eM Ha 1 MM Ha kaxzsle 2 B ceepx 24 B.

5.7.1.2.4 Kpelmku KOHTEWHEpOB Oaraped ciemyeT KpemuTh TaK, YTOObl HCKIIOYHMTH JI000e
CIyd4allHO€ OTKPBITUE WM CMEIICHUE KPBIIMIKA BO BpeMs JKCILTyaTanuu. Kaxpas Kpeloka IODKHA
UMETH KpelexHoe ycrpoiicto cornacuo 9.1 TOCT P 51330.0.

5.7.1.2.5 DneMeHTHl cienyeT BCTaBIATh B KOHTEHHEp OaTapen Tak, 4TOOBI MCKIIOYHUTH CKOJb-
HUOYOb 3HAYMTENHPHOE CMEIICHWE BO BpeMs OKCIUTyaTalMu. Marepuana BBIBOJAOB M JIPYTHX
BCTPaMBaEMbIX YCTPOMCTB (HampuMmep, YIUIOTHUTENBHBIX M H3OIHPYIOMMX OaphepoB) HTOIDKECH
o0yiaaTh W3OJALMOHHBIMU CBOWCTBaMHM, HE HMMETb IOp M OBITh YCTOHYMBBIM K BO3JCHCTBHIO
SIIEKTPONINTA, @ TAKKe OBITh CTOMKHMM K JICHCTBHIO TNTAMEHH.

5.7.1.2.6 Xumkocts, KOTOpas MOXKET MONAacTh BO BHYTPb KOHTeWHepa OaTapen, He HMEIOIIEH
JIPEHaXHBIX OTBEPCTHH, TOIDKHA yIAISATHCS 03 H3BATHS 3JIEMEHTOB.

5.7.1.2.7 KonreliHepsl OaTaped TODKHBI HWMETh BEHTHISIMOHHBIC OTBEPCTHS JIOCTATOYHOTO
pa3mepa. B nanHom cirydae, Bonpexn TpeboBanusM 4.10, nqocrarouna crerneHs 3anmtsl IP23 cormacHo
I'OCT 14254.

[Mpumeuanwne - B ormane or 'OCT 14254 ucnbiTaTenbHas OpraHU3aIis MOXKET MPOBECTH OLEHKY 3aIIUTHI OT
J0CTYyIIa K B3PBIBOOITACHBIM YaCTsAM W IPOHUKHOBEHUA TBEPABIX WHOPOIHBIX 00BEKTOB U BOJBI HA OCHOBE aHaJIM3a
HOpMaTHBHO-TeXHUUeCKOH nokymeHTarmu. Ecim cormacHo 'OCT 14254 mpoBomsT wcmblTaHust 0OOIOYKH CO
creneHbr0 3amuThl [PX3 U eciim B KOHTelHEep OaTapew Mmomagaer Boja, TO Ui ONpEIeTICHUS CTENICHH BPEIHOTO
BO3/ICHCTBHUS MOKET OBITh ITPOBE/ICHA OLIEHKA COMPOTUBIICHHUS U30JIIUHU COrIacHO 6.6.1.

BeHTHIIAIMOHHEBIE OTBEPCTHS JOJDKHBI 00ECIIeUMBAaTh TAaKyl0 BEHTHIISIHMIO, YTOOBI 00bEeMHast A0S
BOJIOpO/ia B KOHTEIHEpe OaTapen BO BpeMsl HCTIBITaHMs He mpeBbiniana 2% (cM. 6.6.3).

5.7.1.2.8 Bunku u po3eTKH JOKHBI 0TBe4aTh TpedoBaHmsM pasgena 20 TOCT P 51330.0. Oto
TpeOOBaHNE HE PACIpPOCTPAHSAETCS Ha PO3ETKM M BHIIKH, KOTOPbIE MOXKHO Pa3beIWHHUTH TOJBKO C
MIOMOIIIBI0 MHCTpYMeHTa. Ha HUX 1oibKHA OBITH IperynpennTeabHas TaOIudIKa ¢ HaIIHUChIO:

“IIPEYTPEXIEHUE! PASBEJIMHATH TOJIbKO BHE B3PLIBOOITACHOM 30HbI”

[TonoxxutenbHble W OTPHLATEIBHBIC INTHIPH BHWJIKH, OJHOIOJSIPHBIE C COOTBETCTBYIOLIMMH
THE371aM1 PO3ETKH, HEJIb3sI MEHATh MECTaMH.

5.7.1.2.9 INonsapHocTh GaTapew, BWJIOK U PO3ETOK JOJKHA OBITH YETKO MapKHPOBAHA.

5.7.1.2.10 JIroboe mpyroe 3IEKTPHUYECKOE YCTPOWCTBO, IOACOCAWHSIEMOE WM BCTAaBISIEMOE B
KOHTeHHep Oaraped, JOJDKHO OTBEYaTh TPEOOBAHMSM K B3pbIBo3amuTe oxHoro u3 Bunos no 'OCT P
50330.0.

5.7.1.3 Dnemenmuol

5.7.1.3.1 Kpas sneMeHTa cieayeT YIUIOTHUTh C KOHTCHHEPOM 3JEMEHTa, YTOOBI MpPENOTBPATHTH
YTEUKY aJIeKTponnTa. He ciemyer HCroiab30BaTh JIETKOBOCIUIAMEHSIEMbIE MAaTEPHAIIBI.

5.7.1.3.2 TlonoxuTenbHbIE U OTPULATEIBHBIC IUTACTHHBI JOJDKHBI OBITH XOPOIIO 3aKPETUICHEI.

5.7.1.3.3 Kaxnplii dIeMeHT ODKEH OBITh CHAOXKEH yKaszaTelleM YPOBHS DJICKTPOJIHTA, YKa3aTelb
KOTOPOTO JIOJDKEH HAaXOMUTHCS MEXKAY MHHUMAIbHBIMA W MAaKCHMaJbHBIMH JOIYCTHMBIMU
3HAYEHWSAMH YpoBHA. HeoOXoamMmo mNpeanpuHUMATh MEpbl, MNPEIOTBPALIAIONIAE H30BITOUHYIO
KOPPO3HMIO BBICTYIIOB aKKyMYJISITOPDHBIX IUIACTMH M IOWH, KOTAA 3JIGKTPOJIUT HAaXOAWTCS Ha
MUHAMAJIFHOM YPOBHE.

5.7.13.4 B KaxaoM OJJeMEHTe ClIeQyeT OCTaBIATh [OCTATOYHOE IMPOCTPAHCTBO IS
MIPEOTBPALICHHS TIEPETOTHEHNS 3JIEMEHTa MPH PACIIMPEHUH AIICKTPOJINTA M ATl OTJIOKCHHMS OCajKa.
OOBeM 3THX IPOCTPAHCTB CIIEAYET OMPENEIATH C YIETOM OKHIAEMOTI0 CPOKa CITYKObI OaTape.

5.7.1.3.5 DneMeHT NOIKEH COAEpXaTh OTBEPCTHS MMl 3alONHEHUsT M cOpoca 3IEKTPONHTA,
KOHCTPYKIHS KOTOPBIX JOJDKHA MCKITIOYATh BEIOPOC HJIEKTPOINTA B HOPMAIBHOM pexuMe padboTel. Mx
CIeIyeT pa3MeIaTh TAKUM 00pa3oM, 9TOOBI K HUM OBLIT JOCTYI TS OOCITY>KHBaHUSL.

5.7.1.3.6 Mexay KaXAbIM TIIOJIOCOM BEIBOAa W KpaeM »3JEMEHTa HEOOXOIMMO YCTAaHOBUTH
YIDIOTHEHHE JUTSI IPETOTBPALICHHS YTCUKH JIEKTPOJIHTA.

5.7.1.3.7 HoBble TONHOCTBIO 3apsOKCHHBIE W TOTOBBIE K pabore OaTapem MOIHKHBI HMMETh
COIIPOTHBIICHHE W30 HEe MeHee | MOM Mexny dvacTsamMu OaTaped, HaXOAAIIMMHUCS TIOJ
HanpsoKeHHEM, 1 KOHTeHHepoM OaTapen.

[Mpumeuanue - B ycnoBusix 3KCIUTyaTaliy COMPOTUBIICHHUE U30ILIIMU GaTapeit MomkHO ObITh He MeHee 50 Om
Ha BOJIbT HOMUHAJIFHOTO HANPSHKEHUS [P MUHUMaIbHOM 3HaueHnu 1000 Om.

5.7.1.4 Coeounenus
5.7.1.4.1 BHyYTpeHHHE COCIUHEHHS MEXAY IMPHUICTAIONIMMU 3JIEMEHTaMH, KOTOpPBIE CMEIIAIOTCS
OTHOCHUTEINBHO JPYT APYra, He JOJDKHEI OBITh KECTKUMH. [IpH HCIIONb30BaHIN HEXKECTKUX COSANHEHHI



Ka)KbII KOHELl COSAMHEHUS TOJDKEH:

a) OBITh IPUBAPEH WM MPUIIAsH K BEIBOMY, HIIH

6) oOxar MeJHBIM HIMIMHAPHYECKUM 3JIEMEHTOM, OTIIMTHIM BMECTE C BBIBOJIOM, HIIH

B) 00KaT MEIHBIM DJIEMEHTOM, KOTOPBIH 3aBHMHUMBACTCS PE3bOOBBIM KPEIEKHBIM YCTPOMCTBOM B
BCTaBKY, OTJINTYIO BMECTE C BBIBOJIOM. BCTaBka MOXET OBITH BBINOJHEHA M3 MEAM WIH JIPYroro
MaTepuasa, €ClIi MEXaHUYECKHE, TEPMHUYECKHE M IEKTPUYECKHE CBOMCTBA COCIUHEHUS MPOBEPEHBI
UCIIBITAaHWEM Ha KpyTsmuid MoMmeHT coriacHo 23.4.5 TOCT P 51330.0 m ecnu ynoBieTBOPSIOTCS
TpeOoBanus 5.7.1.4.3.

B cimygasix, oroBOpeHHBIX B IEPEUHCICHISIX 0) U B), COSIMHEHHS BHYTPH 3JIEMEHTA JOJDKHBI OBITH
13 MEMIH.

5.7.1.42 Tlpum uUCHONB30BaHUK HEKECTKUX COCAWHEHHUHA, O00XKATHIX MEIHBIM JIIEMCHTOM B
cootBeTcTBHH ¢ 5.7.1.4.1, nmepeuncieHue B), pe3b00BbIe COETNHEHHS JODKHBI OBITh IIPOYHO 3aTSHYTHI.
D¢ dexTrBHAS TUIONIAH KOHTAKTa MEXIY 32)KMMOM M BBIBOJIOM 3JEMEHTa JOJDKHA OBITH HE MEHee
IUIOINAAN MONIEPEYHOI 0 CEYEHNUS 3a)KHMa BHYTPH 3JIEMEHTA.

Pe3r00BBIE coenMHEHNMS CEdyeT MOABEPTHYTh TEMIIEPATYpPHBIM HCHBITAHUSIM coriacHo 23.4.6.1
I'OCT P 51330.0, mpu 3TOM TOK, NPOXOASIINN dYepe3 COCAWHEHHWE, PABEH HEMPEPHIBHOMY
HOMUHAJILHOMY TOKYy MpPOBOJAA, YKAa3aHHOMY M3TOTOBHUTENEM B  HOPMAaTUBHO-TEXHUYECKOMN
nokymeHTanun. Ilpm pacdere >(QQeKTHBHON IUIOmAn KOHTAaKTa pe3bOOBBIE COEIMHEHUS He
YUUTBIBAOT.

[Mpumedanne - Korma HE0OXODMMO yAYYIINTh MEXaHWYECKHE CBOWCTBA COCOUHEHUS (HAmpHUMep,
MPEOTBPATUTh CPHIB pe3bOBI B BUHTaX B MEAHOM CTaBKe), 00XaTHE HEKECTKHX coeauHeHui (cm. 5.7.1.4.1,
TICPEUYNCIICHUEC B) JOIMYCKAE€TCA OCYUICCTBJIATH JJICMEHTOM, HM3rOTOBJICHHBIM W3 CIUIaBa MEOU C HEOOJIBIIHM
KOJIMYECTBOM JIPYTroro Metamia (Hampumep, Xpoma mwin Oepriutust). [Ipy ucrons30BaHUN TaKUX CIUIABOB MOYKET
HOHaI{O6I/ITI)C$I YBCIIMUCHUE IUIOMIAAW KOHTAKTa COBHHHCHI/Iﬁ BHYTPU DJJICMEHTA, YTOOBI CKOMIICHCUPOBATH
CHIDKCHHEC BJIEKTPOIIPOBOAHOCTH 3a CUET BO3ACUCTBUA APYroro Meraia.

5.7.1.43 CoenuHeHHs IOIDKHBI TPOBOJIUTH HEOOXOIWMBIM TOK 0€3 IPEBEHIMICHUS MpeaeTbHON
Temriepatypsl (cM. 4.6.1, 4.8.1 u 4.8.2). Ecnin Harpysky orpenenuTs HEBO3MOXKHO, TO EMKOCTh OaTapen
OIIPEIEIISAIOT 10 CKOPOCTH Pa3psiIKU, KOTOPYIO YKa3bIBAET U3TOTOBHUTENb.

Ecnu ucnonb3yroT 1Ba COSANHUTEIS, TO KAXKABIH N3 HUX JIOJDKEH OBITh CIIOCOOEH MPOBOANTDH BECh
TOK 0€3 MPEBBILCHHS TIPEICITbHON TeMIIepaTyphl.

5.7.1.4.4 Bce coenuHeHMs, OBEpTracMble BO3JCHCTBHIO JIEKTPOJIUTA, JOJDKHBI OBITh 3alUIICHBI.
Hampumep, B CBHHIIOBO-KHCIOTHBIX OaTapesX HEH30JIMPOBAHHBIE COCIWHHUTENN W3 MeETaa, KpoMe
CBHMHI[A, CIIEIyET TOKPHITh CBHHIOM. OJTO TIIOJIOKCHHWE HE paclpocTpaHseTcs Ha pe3bOOBbIE
COCTMHEHUSL.

5.7.1.4.5 DnemeHntsl OaTapen NOIKHBI OBITH HM30JUPOBAHBI ISl TPEAOTBPAICHUS CIY4aHHOTO
KOHTaKTa P OTKPBITHH KPBIIIKK OaTapeu.

5.7.2 batapen NepBUYHBIX AJIEMEHTOB U aKKYMYJISTOPHBIE OaTapen eMKOCTBIO 70 25 A-u*

* JlaHHBIC HE PACIIPOCTPAHAIOTCS Ha Oarapen (oHapei MaXTepCKUX Kacok.

5.7.2.1 Obwue 3ameyanus

5.7.2.1.1 batapen BHYTpH 3JIEKTPOOOOPYIOBAHHA C 3aIIUTON BHUIA € TOJDKHBI COCTOSTh TOJIBKO U3
3JIEMEHTOB, COEAMHEHHBIX MPOCTCHIINMHU PIJAMH.

5.7.2.1.2 Craemyer HCIOIb30BaTh TOJNBKO 3JIEMEHTHl C HOPMHPOBAHHBIMH XapaKTEPHUCTHKAMH,
YKa3aHHBIMH B CTaHIapTax Ha dJeMeHTH. B Tabmumax 9 m 10 mpuBeaeHBI MEepeYHH AJIEMEHTOB, Ha
KOTOpBIE YK€ NMEIOTCS MIIM HaXOITCA B TIpoIiecce pa3paboTKH COOTBETCTBYIOUINE CTaHIAPTHI.

5.7.2.1.3 Bce asmemeHTH B 0aTapee MODKHBI UMETh OJMHAKOBYIO SJIEKTPOXHUMHUYECKYIO CHCTEMY,
OJMHAKOBYIO KOHCTPYKIHUIO ¥ PaBHBIC 3HAYECHNS HOMHHAJIBHBIX EMKOCTEH.

5.7.2.1.4 Bce Oartapem ciemyeTr pa3MelIaTh U OJKCIDIYaTHPOBAaTh TaKWUM o00pa3oM, YTOOBI HE
BBIXOAUTH 32 JOIyCTHMBIE TIPEeTbl, yKa3aHHbIC H3TOTOBUTENIEM JIEMEHTa WK OaTapen.

5.7.2.1.5 BaTtapen He JOIKHBI COACPKATh PACIIONOXKEHHBIX XaOTHYHO MEPBUYHBIX U BTOPHUIHBIX
JJIEMEHTOB.

5.7.2.1.6 IlepBu4HBIC ¥ BTOPUYHBIC JIEMEHTHI WU OaTapeW HE CIEAyeT UCIIONB30BaTh B OTHOU
000JI09Ke 3TEKTPOOOOPYIOBAHNS, €CITH OHU B3aNMO03aMEHSIEMBI.

5.7.2.1.7 TllepBuunsle  OaTapem  Tepe3apspKaTh  HE  JOmyckaercs.  Ecim  BHyTpH
3NIEKTPOOOOPYIOBAHUS, COACPIKAILETO NEPBUYHBIE OaTaper, NMeeTCsl APYroil HICTOUHHK HANPSDKEHNS U
CYIIECTBYET OIIACHOCTh WX B3aMMHOTO COCIAWHEHHS, TO HEOOXOAMMO TPEANIPUHITH MEpHI,
MPEIOTBPALIAOIINE MTPOITYCKAHUE Ye€PEe3 HIX TOKA 3aPSIKH.

5.72.1.8 B Oarapesx He cileqyeT HCHOIB30BATh JJIEMEHTHI, MPOU3BEACHHBIE pPa3HBIMHU
N3TOTOBHUTEISIMH.



5.7.2.1.9 KoHCTpyKIus ¥ pa3MEIICHUE 3JICMEHTOB JOJDKHBI OBITh TAKUMH, YTOOBI TPEIOTBPATHTH
9TO MOXET OTPHUIATCNBHO TIOBIHATh HA BUJA 3alIUTHl WM DJIEMCHTHI,
obecrieunBaromIre 0e30MacHOCTb.

5.7.2.1.10 Ins 3JE€KTPUUECKOTO COCIUHEHHS OaTaper JOJDKHBI UCIIOJIE30BAThCS TOIBKO METOJBI,
PEKOMEH/IOBAaHHEIC U3TOTOBUTEIIEM.

YTEUKy DIIEKTPOJIUTA,

Tabnuna 9 - [lepBudHbIE HIIEMEHTHI

Tun IonoxutenbHbIMl ONEeKTpOIUT Otpunarensuelii| HopmansHoe | MakcumansHoe
JJIEMEHTA IO JNEKTPOX JJIEKTPOX HalpsDKeHUe, | HalpspKEHHe
I'OCT P B Pa30OMKHYTOH
MDBK 86-1 neru, B
- Jnokcun Xstopuabl aMMOHUS, 0071513 1,5 1,73
Mapranmna* LIMHKA
A CoeauHeHMS 1,4 1,55
KHCIOpoAa
C Jnokcun Opranuayeckoe Jluuii 3,0 3,7
Maprasia COEIAVHEHUE
E Xnopuj THOHMIA I'uppar 3,6 3,9
HEOPTaHUYECKOTrO
COEIAMHEHUS
L Jnokcun 1,5 1,65
Maprasia
S Okxcup cepedpa I'mopoxcun Hunx 1,55 1,63
(Ag,0) LIETOYHOr O
MeTaa
T Oxcunp! cepedpa 1,87
o Juokcun cepsl I'uppar JIntuit 3,0 3,0
OpPraHUYECKOH COIU

* DyeMeHTHI U3 IIUHKa/ quokcuaa Mapranifa onucansl B 'OCT P MOK 86-1, Ho He 0003Ha4YEHBI 110 THITY.
** DeMeHT He HCTIOIb3YeTCst

5.7.2.1.11 Ecnu ipu ycraHOBKe OaTtaped BHYTPH DJICKTPOOOOPY/IOBaHMUS BayKHA €€ OPHEHTAIMs, OHA
JIOJDKHA OBITh YKa3aHa CHapyXH 000JI0UKH 3JIEKTPOOOOpYI0BaHUSL.

5.7.2.1.12 TIpn HeoOXOAMMOCTH 3aMEHBI JJIEMEHTOB WM Oatapeil BHYTpH KOpIIyca IOTpeOHuTeINb
JIOJDKEH 03HAKOMMTBCS C COOTBETCTBYIOLIUMHU NTapaMeTpaMu, MO3BOISIOIUMY IPOU3BECTH TEXHUUECKU
IpaMOTHYIO MX 3aMeHy. [lapameTpsl MOJDKHBI YKa3bIBAaThCS M3TOTOBUTENEM dJIEeMEHTA WIIM OaTapen
b0 Ha Kopmyce, JM0O0 BHYTpHM HEro, JuMOO B HMHCTPYKIMHM TO 3Kciuryarauu. K mapamerpaw,
YKa3bIBa€MbIM H3TOTOBHUTENEM, OTHOCATCS: PEKBU3UTHI U3TOTOBUTEINS, KATAJI0XKHBI HOMEP IIEMEHTa
win Oataped, THII 3JIEKTPOXUMHUYECKOW CHCTEMBI, HOMHWHAJIbHOEC HANpsHKEHHE W HOMUHAJIbHAS

CMKOCTB.

Tabnmma 10 - Bropuunsie snemMeHTs! THITa K

O6o3HaveHHE Tun DIEKTPOIHUT MaxkcumansHoe | HommHamsHOE
CTaHgapTa AIEKTPOXUMHUIECKOM HaNpsDKCHUE | HAIPSDKCHHE,
CUCTEMBI Pa3OMKHYTOH B
neru, B
T'OCT P MBK CBHHIIOBO- CepHas KuciaoTa 2,67 2,2
61056, KHCIOTHBIE (MOKpBIE) | (I10THOCTH 1,25 r/em’)
I'oCT 29111 CBHHIIOBO- 2,35 2,2
KHCIIOTHEIE (CyXHe)
IocT Huxenb-xagMueBbie Tlunpokeun xkanust 1,55 1,2
26367.1,I'OCT (otHOCTS 1,3 r/em’)
27174
* I'unpun Hukens Tl'unpokenn kamust 1,5 1,2

* DJIeMeHT He HCIIONb3YeTCS.




5.7.2.2 Vmeuxa eocniamensowecocs easa

OnemeHTl W Oaraped  pacCMaTpWBAIOT  KaK  IOTEHOHMAIbHBIE  MCTOYHUKH  YTEUKH
BOCIUIAMEHSIOIIETOCs T'a3a, KOTOPBIM MOXET OBITh 3JIEKTPOIIMTUIECKHUH a3, T. €. BOAOPOJ M KHUCIOPOT,
o0pazyemble B pe3yJbTaTe AIIEKTPOIN3a B COOTBETCTBYIOIINX KOINNYECTBAX.

VYuuThiBasi ONMAcHOCTh YTEYKH BOCIUIAMEHSIOIIErocs Ta3a M3 JJIEMEHTOB W Oartapeii, ciemyer
co0JIo1aTh CIIEYIONIHE TIpaByJIa:

- BJIeMEHTHl M OaTapeu IOJDKHBI COOTBETCTBOBATH TPEOOBAHMSAM, yKa3aHHBIM HM3TOTOBHTEIIEM B
HOPMAaTHBHO-TEXHUUYECKOU JOKyMEHTAlMH Ha HHX;

- BJIEMEHTHI U 0aTaper JOJDKHBI 3KCIUTYaTHPOBATHCS B HOMUHAILHOM PEKUME pabOoTHI, YKa3aHHOM
M3TOTOBHUTENIEM B HOPMATHBHO-TEXHUYECKON JOKYMEHTAIUH;

- BBIXOJHOE HANpsDKEHWE D3JIeMEeHTa M OaTraped JODKHO OBITh B IIperenax, yKa3aHHBIX
M3TOTOBHUTENIEM B HOPMAaTHBHO-TEXHUYECKON JOKYMEHTAIUH;

- JIOJDKHBI CcOOMIomaTbesl TpeOOBaHMS OE30IIaCHOCTH »JIEMEHTa M 0Oarapew, yCTaHaBJINBacMbIe
W3TOTOBHUTENIEM B 3aBHCHMOCTH OT NMPUMEHEHHOW B3pPHIBO3AINUTHI KOHKpeTHOro Buma no I'OCT P
51330.0 u c yueToM KOHCTPYKIIMH 3JIEMEHTa 1 OaTapen:

a) ¢ YTEUKOH raza B HOpMaJIbHOM peXHMe padoThl;

6) 0e3 yTeuku ra3a B HOpMAJILHOM PEXXHUME PaOOTHI.

5.7.2.3 [lonycmumas anekmpoxumudeckas cucmema

Crnenyer MCIONb30BaTh TOJBKO 3JIEMEHTHI, KOTOpHIE IepedrcneHsl B Tabmumax 9 u 10 u Ha
KOTOpBIE UMEIOTCS CTAHJAPTHI.

5.7.2.4 Knaccugpuxayus snemenmos u bamapetl

B 3aBHCHMOCTH OT XapaKTEpHUCTHK IEKTPOXMMHUYECKHX CHCTEM, OT KOHCTPYKIMU 3JIEMEHTOB H
Garapeil MpeANPUHUMAIOT Pa3MYHBIE MEPHI MPEAOCTOPOKHOCTH. Vcxons u3 Kputepust TpeOyeMbIx
Mep HPeIOCTOPOKHOCTH, 3JIEMEHTH U OaTapen KIacCH(UIMPYIOT MO OMACHOCTH YTEUKH ra3a Ha JIBE
TpYIIBL

- C YTEUKOH ra3za B HOpMaJbHBIX pabounx ycnoBusx. K 3Toif rpyrmne OTHOCAT OTKPBITHIEC JJIEMEHTHI
1 YIJIOTHEHHBIE JIEMEHTHI, CHA0)KEHHBIC BEHTUIIEM;

- 0e3 yTeukHy raza B HOpMaJIbHOM PEKHUME PAOOTHI.

5.7.2.5 Obwue mpebosanus

5.7.2.5.1 Ilpu repmeTn3anym 3JIeMEHTa YCTPOHCTBA cOpoca AaBieHHUs HE TOJDKHBI 3aKphIBaThes. B
YCIOBUSIX HanOoJiee HeOIaronpusATHON M MPEACKA3yeMOH yTEUKH M3 OaTtaper pa3Mep OTBEPCTHS UL
copoca JIOKeH OBITH JOCTATOYHBIM ISl TPENOTBPAIICHHS OMACHOIO pocTa JAABICHHA B
repMeTU3UPOBAaHHOM y31ie. [ kaxmoit Oatapen Tpedyercs XoTs OBl 0JTHO OTBepcTHe st copoca. [Ipu
TepMETH3aLNH JJIEMEHTOB 1 OaTapel He0OXOMMO YUUTHIBATH BO3MOXKHOE PaCIIMPEHUE IEMEHTOB BO
BpeMsI 3apSAKH.

[Ipumeuanus

1 B mHacrosmem craHaapTe CMBICT TEPMHHOB ‘‘T€PMETH3UPOBaTh M “TepMETH3aUUs’ HE COOTBETCTBYET
ofpeeNeHHsIM (CMBICITY) aHAJIOTUYHBIX TepMUHOB, n3nokeHHbIM B [OCT P 51330.17.

2 Pa3mepsl U pacmonokeHHe OTBEpCTHil Al cOpoca 3aBHCAT OT THIA M €MKOCTH Oarapeid. Taroke ciemyer
YUUTHIBATh BIMSHUE MPOLIECCOB CTAPEHHS HA EMKOCTh OaTapeu U, CleJoBaTeNIbHO, Ha CKOPOCTh 00pa30BaHUs rasa.

5.7.2.5.2 Vlmes BBHUIY BO3MOXXHOCTh MOTCHIMATBHON YTEUKH ra3a, MPH OMNPEACICHUH CXEMBI
pacrionoxenus: 0aTapeif HEOOXOANMO NMPUHUMATH BO BHUMaHHE BECh AHMAIa30H padovnx TeMIeparyp,
BHYTPEHHEE CONPOTHBIICHWE Oaraperm W Tpenensl HampsokeHus. llpm 3ToM  mpenmonaraercs
BO3MOXKHOCTH pa3bamaHca Oarapedl. OJIeMEHTBI C HE3HAYWTENBHBIM CONPOTHBICHHEM  WIIN
HaNpsUKEHUEM MOXKHO HE YUUTBIBATD.

5.7.2.5.3 TemmepaTypa HapyXHOH IMOBEPXHOCTH DJIEMEHTA WK OaTapew HE JOJDKHA TPEBHIMIATH
3HA4YCHUS, YKa3aHHOTO wu3rotoButeneMm, mwm 80 °C B 3aBHCHMOCTH OT TOTO, Kakoe 3HAUYCHUE
TeMIIepaTypbl MEHBIIIE.

5.7.2.5.4 DrexkTpuyecKWe COCOWHEHHS MEXKAYy DJJeMEHTaMH W C OaTtapesMHu JTOJDKHBI
COOTBETCTBOBATh TpeOoBaHMsM 4.3. PekoMeHIyeTcss NpUMEHSTh COENMHEHUsS, THII KOTOPBIX YKa3aH
M3TOTOBHUTETIEM JJIEMEHTA WM OaTapew.

5.7.2.5.5 Mexny momocaMu 3JIEMEHTOB HEOOXOIMMO COOIOAATh CIEAYIOIINE SJICKTPHUIECKUE
3a30pBI U ITyTH yTEUKH:

- DIIEKTPUYECKUE 3a30pBl U ITyTH YTEUKH MEXKAY IONIOCAMH 3JIEMEHTa MOKHO HE NMPUHHMATh BO
BHUMaHHE B CIydae, KOTJa OTACIbHBIA 3JIEMEHT BBINONHEH Kak O€30MacHbIH, T.€. TOK KOPOTKOTO
3aMBIKAaHUA M MaKCHMaJlbHas TEMIIEpaTypa IOBEPXHOCTH B HEM OIPaHWYEHBI COOTBETCTBYIOIIMMHU
3HAYEHMSIMH 32 CUCT BHYTPEHHETO CONPOTHBIICHUS;

- BIEKTPUIECKUH 3a30p M MyTh YTCUKH MEX/Ty MOITI0CAMH JIEMEHTA JIOJDKHBI COCTaBIATh HE MCHEE
0,5 MM B cirydae, Korza B OTJEIBHOM JJIEMEHTE MaKCHMaJIbHOE HANPSDKEHNE Pa30MKHYTOH LIEH PaBHO



win MeHbIie 24 B, 1 3TOT 3JIEeMEHT He SBJISIETCS 4acTbio OaTapew;

- JJIEKTPUYECKHUN 3a30p U MyTh YTE€UYKH B 3aBUCUMOCTH OT HANpPsDKEHUS JOJDKHBI COOTBETCTBOBAThH
3HAYEHMsIM, YKa3aHHBIM B Tabiune 1, B ciiydae, Korjga HalpshKeHHE BO BCEX OaTapesx M dJIeMEHTax
6omee 2 B.

5.7.2.5.6 B nensx npenoTBpalleHus HENPaBUIBHOTO COEIUHEHUS WU HCIIOJIB30BaHMS YJIEMEHTOB C
Pa3IMYHBIM YPOBHEM 3aPSAAKH, WIN 3JIEMEHTOB C Pa3sHBIMH CPOKAMH CIIY>KObI BCE FrepMETU3UPOBaHHBIC
BTOPHUYHBIE 3JIEMEHTHI ClieyeT OObEANHATD B €IUHBIN OaTapelHbIi HCTOYHUK MU TAHMS.

5.7.2.5.7 Ecnn aneMeHTsl B 0aTapen He SBISAIOTCS HEOTHEMJIEMOH YacThIO JIEKTPOOOOpYyI0BAHHS,
CIIElyeT TPEONPHUHATH MEpPhl Ui 3aIIUTHI JJIEMECHTOB, OaTaped WM 3apsgHOTO yCTPOWCTBA OT
HETIPaBUIIEHOTO MOJICOSIMHEHHS NX K 3JIEKTPOOOOPYIOBaHHUIO.

K Takum cmocobaM 3amuThl OTHOCAT: TNPUMEHEHHE TIIOJSIPU30BAHHBIX COCAWHHUTENCH WIN
MapKUpPOBKY COEIUHUTENEH, MOKA3bIBAIOIIYIO IPABUIIBHOE COEIUHEHHE.

Tarxoke TOIKHBI OBITH BBIITOJIHEHB! YCIOBHA s 0€30IacHOr0 00BbEeTMHEHNS TIeTICH.

5.7.2.5.8 Ecnmu B HOpPMajibHOM WIM HEHOPMAJIBHOM pEXKHMax paboThl BO3MOXEH BBIOpOC
JIEKTPONNTA, HEOOXOAWMO MPEANpPUHITH MEpHl, NPEJOTBPAIIAIONINE 3arpA3HEHHE 3JIEKTPOIUTOM
qacTel 3J1eKTPOOOOpYIOBAHMS, HAXOMAIMIMXCS IOJA HampsokeHHeM. | epMeTH3MpOBaHHBIE 3JIEMEHTHI
9TOM 3aIIUTHI HE TPEOYIOT.

DneMeHTHI Wi O0aTapen OTKPBHITOrO THITA WK ¢ yrpasieHneM oT [TPA momkHBI OBITH TOMEIIEHB! B
OTAENBHBIA KOPIYC Uil 3alIUThl OT JJIEKTPONUTA JIPYIHX YacTel 3JIeKTpooOOpYyHOBaHUS.
DNEeKTPUIECKUH 3a30p | IyTh YTEUKH BHYTPH KOPITyca JIEMEHTa WM OaTapen OTKPBITOrO THIA WU C
ynpasienueM ot [TPA crnenyer yBennuuts He MeHee yeM 10 10 M.

5.7.2.5.9 barapen W COeIMHEHHbIE C HHMH 3alIUTHBIE YCTPOMCTBA MOJDKHBI OBITH MPOYHO
3aKpPEIUICHBI CIIEUAIBHBIM 32KMMOM WM KPETIEXKHBIM YCTPOHCTBOM.

5.7.2.5.10 batapes u CONpsDKEHHOE 3aIMTHOE YCTPOMCTBO WIIM YCTPOWCTBA HE JIOJDKHBI
MepeMeIaThCsl OTHOCUTEIBHO APYT APYyra, TaK Kak 3TO HapylIaeT TpeOOBaHMS K 3aIIUTe BU/A €.

IMpumeuanne - CoorBerctBue 5.7.2.5.9 n 5.7.2.5.10 nomxHO OBITH MPOBEPEHO IO U IMOCIE MEXaHUYECKOIO
ucnbITaHus Ha yaap/nagenue cornacHo IOCT P 51330.0.

5.7.2.6 3apsoka 60 83pwi6OONACHOIL 30HE

5.7.2.6.1 Ecim snemeHTsl M Oarapen TpeOyeTcst mepe3apsanTh BO B3PHIBOONIACHOW 30HE, TO
3apspKarolIye IENH JOIDKHBI SBIISTHCS YACTBIO 3JIEKTpoobopynoBanus. CrcteMa 3apsaKy T0KHA OBITh
TaKOH, YTOOBI JTa’kKe B YCIIOBUSIX OHOM €€ HEMCIPaBHOCTH HANpPsDKEHUE U TOK 3apsiIKU HE MPEBBIIIAIN
MIPE/ICIIOB, YCTAaHOBJICHHBIX N3TOTOBUTEIIEM.

5.7.2.6.2 B OTCyTCTBHHM YTEUKH I'a3a B HOPMAJIEHOM pEeKHUME pabOThI TOMOIHUTEIbHBIX TPeOOBaHUIH
K 3aps/Ke JIEMEHTOB HE MPEABSBIISIOT.

5.7.2.6.3 Ilpu 3apsaKe >JI€MEHTOB C YTE€UKOH ra3a B HOPMAJIbHOM PEKHME pabOThl MaKCHMAIBHOES
coJiep’KaHre BOZOpoJa B KOHTelHepe Oarapen He NODKHO mpeBbimarh 0,02 o6bpemMHbIX moner (2%).
KonnenTpamio Bogopoga M3MEpSIOT HETNPEPHIBHO B TEUEHUE WCIBITAHHUH, OMHMCAaHHBIX B 6.6.4. Jlis
3apsIKH UCIONB3YIOT YCTPOUCTBO cornacHo 5.7.2.6.1.

5.7.2.6.4 3apsaxa OoIycKaeTcsl TONBKO B OE30MMacHBIX Ipenenax, yKa3aHHBIX H3rOTOBHTENeM. B
WHCTPYKOMM W3TOTOBUTENb JOIDKEH M3JIOKHTh YCIOBHMSA OKCIUTyaTallid, BKIIOYAs yCIOBHS
TPaHCIIOPTHPOBKH OaTapeil N 3JeMEHTOB BO B3PHIBOOIACHOH 30HE, NCKIFOUAIOININE YTEUKY Ta3a.

Ecnm 3apsimHOE yCTpOMCTBO, SBISIOIIEECS YACTBIO BIIEKTPOOOOPYHOBAHHS, HE COOTBETCTBYET
onaomy n3 Tpedosanuiit OCT P 51330.0, To:

- €0 cIenyeT 00eCTOUUTh U 3aIUTUTH OT 00PAaTHOTrO TOKA dIIEMEHTA TN OaTapew;

- CcIeoyeT BBDKIATh BPEMs, IO HCTEYCHWH KOTOPOTO TEMIIepaTypa 3JIEMEHTa WiIH Oarapen
CTaHOBUTCS HIDKE TPEJIEITBHOM.

ITocre BBIMOTHEHUS yKa3aHHBIX TPEOOBAaHMI 3JIEKTPOOOOPYIOBaHHWE C 3apsAHBIM YCTPOHCTBOM
MOXXHO TPaHCIIOPTHPOBATH BO B3PHIBOONACHYIO 30HY.

5.7.2.6.5 Ecnmu B TOM € KOpIyCE€ HMeEeTCs OPYrod HCTOYHHWK HANpsDKeHHs, TO Oatapero u
JNIEKTPUYECKNE LEeNU CieqyeT 3allUTUTh OT 3apsIKd JPYruM HCTOYHHUKOM. Hampumep, mpu
BO3HMKHOBEHHHN BBICOKOTO HAIPSDKEHUSI, CIIOCOOHOTO BBI3BATH IOBPEXKACHHE M3OIIAIMH, 00ECIeUUTh
3ammTy Oaraper M Ienedl MOXHO, OTJAENMB MX OT APYIMX HCTOYHHKOB HANPSDKEHHWS W YBEJINYUB
ANEeKTpUYECKHid 3a30p (cM. Tabmuy 1).

5.7.2.7 Paspaoka snemenmos

5.7.2.7.1 Ecnm TokoBas Harpy3ka OT OaTaper MOXET IOBPEIUTh €€ B TaKOH CTEIeHH, YTO
YXYy/IIIAOTCS XapaKTEPUCTUKH 3alIUTHl BHAA e, TO Harpy3ka WM 3alUTHOE YCTPOHCTBO JOJDKHBI
YKa3bIBAaThCSl H3TOTOBUTENEM 3JIEKTPOOOOPYI0BaHNS B HOPMAaTHBHO-TEXHUYECKON JOKYMEHTAIIHH.

Ecnu xapakTepuCTHKH 3aIIMTHI BHA € HE YXYAIIAIOTCS, TO HArPY3Ky WM 3aIUTHOE YCTPOWCTBO B
HOPMAaTHBHO-TEXHNYECKOHN JJOKyMEHTAIIH MOXHO HE yKa3hIBATh.



5.7.2.7.2 B repMeTH3MpPOBAHHBIX 3JIEMEHTAX JODKHA OBITH oOecrieuyeHa 3alluTa OT TIIyOOKOH
Pa3pAIKH U PEeBEPCUPOBAHMS TTOJIIPHOCTH OTAEIBHBIX HJIEMEHTOB.

5.7.2.7.3 Tlpum mnocienoBaTeIbHOM COCAMHEHHH Oojiee TpeX TIepMETH3MPOBAHHBIX 3IIEMEHTOB
HEOOXO0ANMO NPEANPUHITE MEpHl, HCKIIOYAIOIINEe BO3MOXKHOCTH 3apsAKH DJIEMEHTOB C 0OpaTHON
HOJSIPHOCTBIO.

[Tpumeuanue - PakTrdeckas eMKOCTb 3JIEMEHTOB B TEUCHHE UX CPOKA CIY)KOBI MOXKET yMEHbIIAThes. B aToM
clIydqac 1oq BO3HCﬁCTBHeM QJICMCHTOB, MMCIOIINUX 60J'II>IHyIO €MKOCTb, JJICMCHTHI C MEHBIIIECH EMKOCTBIO MOTyT
HU3MCHUTH CBOIO IMOJISIPHOCTD.

5.7.2.7.4 Ecmu sl mpedoTBpalleHUuss U3MEHEHUS MOJSAPHOCTH JIEMEHTOB BO BpEMs pa3psiKd
UCTIONB3YIOT IIeMb 3aIUTHl OT TIYOOKOW paspsikd, TO MHUHHMAJILHOE 3alupalollee HaNpspKEHHE
JIOJDKHO OBITH PaBHO 3HAYCHHIO, YKa3aHHOMY M3TOTOBHUTENEM OaTtapen. [locie OTKIIIOUEHHS HArpy3KH
TOK 0T OaTapen nomwkeH ObITh MeHee 0,001 HOMHHAIEHOM €MKOCTH.

HpI/IMC'{aHI/IC - HpI/I II0CJICA0OBATCIIBHOM COCIUHCHUHN OOIIBIIOT0 KOJIUYECTBA DJICMEHTOB, 6J1ar0ﬂap;1 JO0IMyCKaM
HaNpsDKEHUH OTJETBHBIX JIEMEHTOB M HAJTHYHIO IIETIH 3aIUTHI OT TTyOOKOH pa3psiIKy, 3ammuTa 6aTaper MOXKeT He
norpeboBaThest. Kak mpaBmino, ofHa IeNb 3aIUTH OT TITyOOKOH Pa3psiIKH MOXKET OOCITy)KUBaTh He Oosee mecTH
II0CJICA0OBATCIBHO COCAUHCHHBIX DJICMCHTOB.

5.7.2.77.5 Ilpn ompenenceHUH W KOHTPOJIE MOIMYCTHMOrO IpeAena MUHHMAIbHOM TeMIepaTypsl
MTOBEPXHOCTH HEOOXOANMO YYHTHIBATH CaMbIi BHICOKHI TOK Pa3psAKH, AOITyCKAaeMBI MaKCHMaJbHOU
Harpy3Koi WM 3aIIUTHBIM YCTPOHCTBOM (YKa3bIBA€TCSl H3TOTOBHUTENIEM JIEKTPOOOOPYAOBAHUS).

Korma HmM Harpyska, HM 3aIIMTHOE YCTPOWCTBO HE YKa3aHbBl, TO TOK DPa3psIKH MOXET OBITb,
HaIpuMep, ONpeAeleH yBeIMdeHHeM B 1,7 pa3a HOMUHAIBHOTO TOKA IUIABKOTO MPEJOXPAHUTENS WU
TOKa KOPOTKOT'O 3aMbIKAHUSI.

5.7.2.7.6 3ammTHBIE YCTPOMCTBA B COOTBETCTBUM C TpEOOBAaHWSIMH HACTOSIIETO CTaHAApTa
SIBJISTFOTCSI YaCThIO CHCTEMBI yNpaBJICHHS. VI3TOTOBUTENH JODKEH OOECIeUUTh COOTBETCTBHE YPOBHS
0e301macHOCTH BCEH CHCTEMBI YIIPABIICHUS TPEOOBAHMSM HACTOSIIETO CTAHAAPTA.

[Mpumeuanne - 3amUTHBIE YCTPOWCTBA JOMKHBI OTBEYaTh TpeOOBaHMAM, YCTAaHOBICHHBIM B [l1] K
obopynoBanuto kateropuu 1L

5.7.2.8 3awuma opyaux 6uoos

B orcekax BMecTe C OTKpPBITBIMH 3JIEMEHTAMH WJINM OaTapesiMH, a TaKKe BMECTE C
TepPMETH3MPOBAHHBIMU 3JIEMEHTaMH M OatapesMu 0e3 3aIlUTHBIX YCTPOMCTB MOTYT HaXOAWUTHCS
YCTPOMCTBA W/WIIM KOMITOHEHTHI € 3aIIUTOM BUAOB e 1 m. [IpucyTcTBHE yCTPOWCTB M/MIIM KOMIIOHEHT C
B3PBIBO3AINTON BU/ia d WK | HE JOITyCKAETCsI.

5.7.2.9 Omxmouenue u mpancnopmuposarue

5.72.9.1 Ecmm Oatapeto Tpedyercs OTCOSIMHHTH OT HCIONB3YyeMOro OOOpYIOBaHHS BO
B3PBIBOONIACHOM 30HE, TO HEOOXOIUMBIM YCIIOBHEM SIBIISIETCS €€ OE30IIacHOE OTKITIOYCHHE.

5.7.2.9.2 Ecnmu KOMIIOHEHTHI TIOJ HANpsDKEHHEM HMEIOT CTereHb 3ammrthl Hipke [P30, To Ha
9NIEMEHTax U OaTapesx JO/DKHA ObITh NMpeAyNpenuTeNbHas HaIHUCh O 3alpeTe MX MEepeMEIIeHHs BO
B3PBIBOOIIACHYIO 30HY.

5.7.2.10 Jonoanumenvhvie mpebosanus k bamapesm u d1eMeHmam cneyuaibHulx munos

5.7.2.10.1 Ha aneMeHTBI eMKOCTBIO 25 A-4 pacipoCTpaHSIOTCS TaKKe TPEOOBAHMUS, U3JI0KECHHbBIE 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 DyeKTpUUYECKHE COETMHUTENN, BBI3BIBAIONINE HATPEB 3JIEMEHTAa WM OaTaped, MOXKHO
HCIIONBE30BaTh TOJIBKO C Pa3pelIeHAs N3TOTOBUTENS dJIeMeHTa (baTapen).

5.8 CoenmHeHns 00IIero Ha3HAYCHUS U COCTUHUTEIBFHBIE KOPOOKH

HomuHanbHble XapaKTepUCTUKH COCAMHEHHMH OOLIEro Ha3Ha4YeHUS M COCAMHUTENBHBIX KOPOOOK
ONPENIeISIIOT 10 METOIUKE, HM3JIOKEHHOH B 6.7, TaknM 00pa3oM, 4TOOBI BO BpEMs SKCILTyaTaLlHMH
npenenbHas TeMIIepaTypa He MpeBblllalia 3HaYeHHH, YCTaHOBJICHHBIX B 4.8.

st coeHEeHMIA 00Iero Ha3HAUYCHHUS U COSIMHUTEIBHBIX KOPOOOK JOJDKHA YCTAaHABIMBATHCS O/IHA
U3 IBYX XapaKTEePUCTHK:

a) HOMUHAJIBHBII JTOIYCTUMBIH MpeeN MaKCHMaIbHOH MOITHOCTH PacCeUBaHUS WITH

0) psI BEIHMYMH, COACPXKALIMX I KaKIOrO THIIA BBIBOJIA IOIYCTUMOE KOJIHYECTBO U CCUCHHUE
MPOBOJIOB, @ TAK)KE MaKCHMAJIbHBIN TOK.

CBenmeHHsI TIO OIpPENCICHHIO KOMOWHAIMI BBIBOJAOB M IIPOBOJOB UISi COSNWHEHHWH OOIIEro
Ha3HAYCHUSI U COSTMHHUTEIBHBIX KOPOOOK IIPHUBENCHBI B MPUIOKEHH 1.

5.9 PesucTrBHBIC HarpeBatenn (KpoMe AIEeKTpOHArpeBaTeleld, MUTaeMBIX OT CETH)

59.1 B paHHOM Tonpasjiene W3IOXKEHBI JIONOJNHHUTENbHBIE TPEOOBaHUS K PE3UCTHBHBIM
HarpeBaTeNbHBIM YCTPOWCTBAM M OJOKaM, 3a HCKIIOUYCHHEM YCTPOHCTB M OJIOKOB CETEBOTO
anekTpoHarpepa (cm. 3.13).



[lompaznen He pacnpocTpaHsieTcsi Ha HWHAYKIMOHHBIE HarpeBaTeld, HarpeBaTelid  Co
ckuHd(peKToM, MUINCKTPUUCCKUE HArpeBaTelNd WIM Ha OOy JpYTy0 CHCTEMY Harpesa,
MIPEAyCMaTPUBATOIIYIO MIPOITYCKAHIE TOKA Yepe3 YKUIAKOCTh, 00O0IOUKY FITH TPYOOIPOBO/I.

[Ipumevanus

1 TpeGoBaHUS K IEKTPUIECKUM CETEBBIM PE3UCTHBHBIM HarpeBaTEIbHBIM CHCTEMaM H3JI0KEHHI B [2].

2 CornmacHo TpeOOBaHMSAM K 3alIUTE€ BHAA e, MOMONHHUTENBHBIE MEPHl 10 OOECICUeHHIO 0e30MacHOCTH
PE3UCTHBHOTO HAarpeBa BKIIOYAIOT: IPUMEHEHHE YCTPOICTBA OrpPaHUUYCHUS TEMIIEPATyp, T'epMETH3AIHIO
BCTPOCHHOM CHCTeMBI, H3MepeHue ocratoyHoro Toka (30-300 MA), a Taxke 3a3eMieHHE OOOIOYKH MIIH
MIPUMEHEHUE CHCTEMbI KOHTPOJIS M30JISIIUH U MCTIBITAaHNH TePMOCTaOMIBHOCTH CHCTEMBI H30JISIIIUH.

5.9.2 B Hacros1eM CTaHIapTe:

- K HarpeBaTeIbHBIM PE3UCTOpaM He IPUMEHSIOT TpeboBanus 4.7;

- TpeboBanms pazzgena 7 [OCT 51330.0 He pacnpocTpaHSIOT Ha IIEKTPUUECKHE HM3OJISILMOHHBIC
MaTepuabl HarpeBaTeIbHBIX PE3UCTOPOB.

5.9.3 HarpeBaTenbHBIH PE3NCTOP TOJDKEH MMETh TOJIOKUTEIBHBIN TeMIepaTypHbIH KOI(QUITHEHT.
W3zroroBurens TOMMKEH yKa3aTh HOMUHAJIBHOE 3HAUYEHHE COINPOTUBICHUS PE3UCTOPA MPH TEMIIEPAType
20 °C u g0omycTUMbIE OTKJIIOHEHHS OT 3TOTr'0 3HAYEHMS.

5.9.4 MHM3omAuuMoHHBIE MAaTEpHanbl B PE3UCTUBHOM HArpeBaTENbHOM YCTPOMCTBE CIIEAyeT
HCHBITEIBATh COMIACHO 6.8.4.

5.9.5 Tlpu ucneITaHUSAX COraacHo 6.8.6 MyCKOBOI TOK XOJIOAHOIO PE3UCTUBHOIO HAIPEBATEIBHOI O
YCTpOWCTBa HE JOJDKEH IPEBHIIATh 3HAUYCHNE, YKa3aHHOE N3roTOBUTENEM, Ooee dyeM Ha 10% B mro0oit
MOMEHT BpeMeHH cIycTd 10 ¢ mocie nmoga4u Ha HEro MEKTPOMUTAHUS.

5.9 6 MWsroroBuTenb MODKEH yKa3aTh THUII 3alIUTHOTO YCTPOWCTBA JUIA HCIIOJIB30BaHHS C
PE3WCTHBHBIM HarpeBareyieM. 3aIlllUTHOE YCTPOMCTBO JOIDKHO JMOO OTBEYaTh TPeOOBaHUSM,
W3JIOKCHHBIM B TpWIIOKeHWH [, OO pe3ncTHBHOE HarpeBaTeNbHOE YCTPOWCTBO JOJDKHO OBITH
MEXaHWYIECKH 3aIIHIIEHO TAKUM ke 00pa3oM, Kak B JIEKTPOOOOPYI0BAHHH.

5.9.7 Ecnu 3neKTponpoBoIsIee MOKPHITHE BBITIOIHIET POJb 3aIUTHOTO yeTpoicTBa (cM. 5.9.6), To
OHO JTOJDKHO PacIipOCTPaHATHCS Ha BCIO TIOBEPXHOCTH M3OIMPYIOMIETO KOXKyXa U MPEACTaBIsATh cOOOH
PaBHOMEPHO pacCHpeeNICHHBI TPOBOIMINIA CIIOHW, NMOKpbIBaronmii He meHee 70% wu3onmpyromiei
MOBEPXHOCTH. DJIEKTPUYECKOE COMPOTHBIICHUE MTPOBOISAIIETO IMOKPHITHS JODKHO OBITH TOCTATOYHBIM
JUIsl 00ECTIeUEHHSI 3alUThl PE3UCTHBHOIO HarpeBaTelsi B COOTBETCTBHH ¢ 5.9.6.

5.9.8 DmexTprueckas HM3OISAIMSA JODKHA oOecreyuBaTh HEKOHTAKTHPOBAHHE HATrpPeBaTEILHOTO
pPE3UCTOpa ¢ MOTEHIMAIBLHO B3PBIBOONACHOM CpPeloil 0 TeX MOop, MOKa TeMIepaTypa MOKPBITHA He
CTaHeT HIXKE IPEIEbHOI TeMITEPaTypHl.

[Mpumedanne - M3omsiust, KOHCTPYKTUBHO BBIIIOJHEHHAs B BUJAC MIAHO, Hadesaemvlx HA HAZpe8amenbHbll
pe3ucmop, B JaHHOM CIIy4ae HEIPUrOHA.

599 TIlo mnpuynHaM MEXaHWYECKOH TPOYHOCTH IIONEPEYHOE CEUYEHHE IPOBOIOB IS
TI0JICOETMHEHNS K PE3HCTHBHOMY HATPEBATEILHOMY YCTPOHCTBY JOIDKHO GBITH He MeHee 1 MM’

5.9.10 Ilpu ompeneneHWH TEMIEPATYpHOTO Kiacca PE3UCTHBHOTO HArpeBaTENbHOTO YCTPOMHCTBA
CJIElyeT UMETh BBHIY, YTO YCTaHOBKY JIOTIOJHUTEIHHON TEPMOW3OIALMN HENb3s PacCMaTpUBATh Kak
TapaHTHIO OT JIOCTYIA MOTEHIIMAIBGHO B3PBIBOOIIACHON aTMOC(EpHI.

5.9.11 Ilpu mporryckaHUM TOKa Yepe3 PEe3NCTUBHOE HArpeBaTEIbHOE YCTPOHCTBO MM OJIOK CIIeAyeT
WCKITIOUUTH BO3MOXKHOCTh TIPEBBILICHHUS NPEIEILHON TeMIepaTypsl. DTO oOecreunBaeTcs OOHUM U3
CIIEAYIOIHNX CITIOCOOO0B:

a) TPUMEHEHHEM pE3UCTUBHOTO HAarpeBaTEIbHOIO YCTPOWCTBA, OONAJArONIEr0 CBOHCTBOM
CaMOOrpaHNYCHNS;

0) mprMeHEeHNnEeM CTaOMIM3UPOBAaHHOW KOHCTPYKIIMH PE3UCTHBHOIO HATPEBATENHBHOIO YCTPOHCTBA
(B yKa3aHHBIX N3TOTOBHUTENIEM YCIIOBHSX IKCILTYaTalllN);

B) IPUMCHEHHUEM 3JICKTPHUYECKON 3aIUTHON CHCTEMBI COTIAcHO 5.9.12, KoTOpas mpu JOCTHXCHUH
3aJaHHON TeMIlepaTyphl MOBEPXHOCTH OOECTOYMBAET BCE YACTH PE3MCTHBHOTO HArPEBATEIBHOTO
YCTpOKCTBA WM OJIOKA.

Ora 3ammrTHas CHCTeMa JO/DKHA OBITh ITOTHOCTHIO HE3aBHCHMa OT CHCTEMBI YIpaBIICHHS,
UCTIONb3YeMOM Il perynupoBaHMs pabodeil TemmepaTypsl PpEe3HUCTHBHOTO HAarpeBaTEIbHOTO
YCTPOHCTBA WK OJI0OKa B HOPMAIFHOM peKUMeE pabOoTHI.

Jnst cioco6oB 0) W B) TemmepaTypa pe3NCTHBHOIO HArpeBaTEIbHOIO YCTPOICTBA OIpenenseTcs
3aBHCHMOCTBIO MY PAa3IMUHBIME TapameTrpaMu. K Takum mapamerpam OTHOCSTCS:

- BBIXOJIHAS TEIJIOBAsi MOIITHOCTb;

- TeMIIepaTypa Cpeabl, OKPYXKAIOMIeH PE3NCTUBHOE yCTPOHCTBO, - Ta3a U KHUIKOCTH;

- XapaKTEePHUCTHKH TETI00OMEHa MEXIY PE3UCTUBHBIM YCTPOMCTBOM U OKPYXKAOIIEH €ro CpeIoit.

HeobOxonumast mHbOpMaIms 00 3THX 3aBUCHMOCTSIX MPHUBOJUTCS M3TOTOBHTENIEM B HOPMATHBHO-



TEXHUYECKOH nokymeHTanuy, npegycmorpenHoi 'OCT P 51330.0.

5.9.12 3ammTa ¢ IOMOIIBIO 3aI[UTHON CHUCTEMBI 00ECIIEUNBACTCS

-  HM3MEPEHUEM TEMIIEpaTypbl PE3UCTUBHOIO HArpeBaTEeIbHOIO YCTPOMCTBA WM  CpElbl,
HENOCPEACTBEHHO OKPYXKAIOILEH ero, Win

- IyTeM U3MEPEHHSI, TOMUMO TEMIIEPATYpPHI, IBYX MK 00Jee IPYrux mapaMeTpoB.

IIpumeuanue - B kadecTBe TakuX MapaMETPOB MOXKHO Ha3BaTh: YPOBEHb, PACXOH, TOK, TOK YTEYKH,
MOTPeOIIIeMyI0 MOIITHOCTb.

CrienmanbpHple  yCIOBHsS O€30MacHOM JKCIUTyaTallud PErJIAMEHTHPYIOTCS COOTBETCTBYIOIIUMH
nHeTpyknusmu (cM. taoke 27.2 TOCT P 51330.0). Hanpumep, eciam pe3ucTHBHBIN HarpeBaTeIbHBINH
OJIOK TTOCTaBIIETCSl C HEMOJHON 3aIlUTHON CHCTEMOH, Bce cpefcTBa 00pabOTKM curHayia (HampumMep,
CpescTBa, 00ECHEeYNBAIOIINE COBMECTHMOCTD IAaTYWKA C IPHEMHBIM YCTPOWCTBOM) JOJDKHBI OBITH
yKa3aHbl B HOpPMATHBHO-TEXHUIECKOW JOKYMEHTAIINH.

3ammTHAs cuUcTeMa JIOJDKHA OOecredyrBaTh MPEphIBAaHHWE IEMH AJICKTPONHUTAHMS PE3HCTHBHOTO
HarpeBaTelbHOTO yCTpoicTBa MM Ooka. Ilocie BoccTaHOBIICHNS! IEPBOHAYAIBHO 33/IaHHBIX YCITOBUH
KOHCTPYKIIMSI 3all[UTHOTO YCTPOWCTBAa JODKHA IIPEAYCMAaTpUBAaTh BO3MOXKHOCTH ITOBTOPHOI'O
BKJIIOUCHUSI TOJBKO BPYYHYIO, 33 HCKJIIOYEHHEM Cydas HEHNpPEpBIBHOIO KOHTPOJS JAHHBIX OT
3aIIUTHOH CHCTEMBI.

[lpn HewcnpaBHOCTH JaTYMKa HarpeBaTeNFHOE YCTPOMCTBO cieayeT O00ecTOYMTh O TOro, Kak
JIOCTUTHYTa TpenenbHas TemrepaTypa. 1IoBTOpHOE BKIIOYEHHE WM 3aMEHY 3aIIUTHOW CHCTEMBI,
perynmmpyeMoil Bpy4HYIO, ITPOM3BOAAT TOJIBKO CIELHAIbHBIM MHCTPYMEHTOM. [lapaMeTpsl HaCTpOHKH
3aIIUTHBIX YCTPOWCTB JODKHBI OBITH 3a0JIOKMPOBaHBI TaKMM 00pa3oM, 4YTOOBI B JajbHEHIIEM B
Tpolecce SKCIUTYaTalluK UX HENb3s ObUTO U3MEHUTB.

HpI/IMe‘IaHI/Ie - IlmaBkue NPEOOXPAaHUTEIA  CICAYET 3aMCHATHL TOJBKO M3ACIUAMHM, YKa3aHHBIMU
HU3TOTOBHUTECIIEM.

3ammTHAs cuUcTeMa JOJDKHa cpabaThlBaTh B HEHOPMAJIBHOM pPEXHME pPAOOTBI M JIOMOJHSTH
(YHKIIMOHAIEHO HE3aBHCHMOE PETYHMPYIOIIEe YCTPOHCTBO, HCIONB3YEMOE B HOPMAJIbHOM PEXHME.

5.9.13 Pe3ucTuBHBIC HarpeBaTeIbHBIC YCTPOWCTBA M OJIOKH JOJDKHBI OTBEYATh TpeOOBaHUIM 6.8, a
TaKKe pazjena 7.

5.10 [pyroe 31neKTpooOOpy10BaHIE

Jpyroe anekTpoodbopyaoBaHne, He yKazaHHOE B 5.2-5.9, 1oKHO oTBeyaTh TpeOOBaHUSIM pasnena 4
1 JIOTIOJTHUTEIIBHBIM TPEOOBAHMAM pa3zena 5.

6 OyHKUHMOHAJIbHbIE UCTILITAHUS

Jlansble TpeboBaHms momonHstoT TpeboBanua pasznmena 23 'OCT P 51330.0, xoropsle Takxe
PpacIpoCTpaHsIOTCs, €CIHM HET APYTUX yKa3aHWH, HA 3JIEKTPOOOOPYIOBaHKE C 3AIIUTON BHUIA €.

6.1 Dnekrpruyeckas NPOYHOCTD M3OIISLIMN

DeKTprYecKas MPOYHOCTh ANAIIEKTPHKA MOXKET ITPOBEPSITHCS OHUM U3 CIIEIYIOIIIX METOIOB!

a) UCTIBITaHUSAMH, YKa3aHHBIMU B CTAHAAPTE HA KOHKPETHBIC KOMITOHEHTHI JIEKTPOOOOPYAOBaHNS;

0) WM NCTIBITAaHUSIMY TIPH TTOJa4ue NCTIBITAaTeNbHBIX Hanpsokenuit Uy, U, nnu Us B Teuenne 1 MuH.

1) Ans smextpoobopynoBaHus, Ha KOTOpOE MONAIOT HampspkeHne He Ooinee 90 B, mefictByromiee
3HA4YEHHE UCTBITaTeNbHOTO HanpshkeHust U pasao 500 B.

2) Jnsi pe3NCTHBHBIX HAarpeBaTeNbHBIX YCTPOHCTB M OJOKOB, K KOTOPBIM IIPEIBSBISIOT
JIONIOJIHUTENIbHBIE TPeOOBaHMS B COOTBETCTBHMH € 5.9, neHCTByrollee 3HAYCHHUE MHCIBITATEIBHOTO
nanpspxenust U, pasro (1000+2U,), rne U, - HoMuHanbpHOE Hanpspkenue, B. Jomyckaercst oTkiIoHeHne
WCTIBITAaTEILHOTO HAIPSDKEHUS TUTIoC 5%.

3) Jns mpyroro 31eKTpoobopyaoBaHHS, B KOTOPOM HarpsbkeHue Tpesbimaet 90 B, pefictByromiee
3HA4YeHHe HMCIbITaTeNbHOro Hanpspkenus Us paBHo (1000+2U) mnm 1500 B, B 3aBuCHMOCTH OT TOTO,
yro Oompmie, rae U - pabouee Hampspkenue, B. Jlomyckaercs OTKIOHEHHE HCIBITATENHHOTO
HanpspKeHus mioc 5%.

Kak anprepHaTMBa yKa3aHHOMY HANpPSDKEHHIO MEPEMEHHOTO TOKa MOXKHO HCIIOIb30BaTh
HaIpspKEHUE TTOCTOSIHHOTO TOKa, KOTOPOe:

- U1 W30IIMPOBAHHBIX OOMOTOK MODKHO cocTaBisiTh 170% OT yKa3aHHOTO HIEHCTBYIOIIETO
3HAYEHMS NCIBITATEbHOTO HAMIPSKEHHS TEPEMEHHOTO TOKA MITH

- ISl CIy4aeB, KOTAA BO3AYIIHBIE 3a30pbl WIM MYyTh YTEYKH BBHIMONHSIOT POJIb H3OIHPYIOMIEH
cpempl, MOIMKHO cocTaBiaTh 140% OT yKa3aHHOTO NEHCTBYIOIIETO 3HAYECHUS WCIBITATEIIEHOTO
HaIpsKEHUS IEPEMEHHOTO TOKa.

B anexktpoobopy10BaHNN € TadbBAaHUYECKH M30JIMPOBAHHBIMH YacTSMH HCIBITAHHE MPOBOIAT HA
Ka)XJI0H 4acTH MO OTAEILHOCTH TIPH COOTBETCTBYIOIIEM HANPSHKEHHH.



6.2 Bpamaronyecs: 21€KTPUUECKUE MALITTHBI

6.2.1 VcripITanus 31€KTpOABUraTellsi ¢ KOPOTKO3aMKHYTBIM POTOPOM JUISI OTPE/IEICHHS OTHOIICHHS
1,/Iy v BpeMeHH {g TIPOBOJAT B PEeXHMME KOPOTKOTO 3aMblkaHMs. Kak anpTepHaTHBa, €CIIM UCIIBITAHNE
JIEKTPOABUTATEINSI TIPU3HAHO HEIENeCOO00OPa3HbIM, M3TOTOBUTENb C COIVIACHS HCIIBITATENbHON
OpraHM3aliil MOKET IPEJCTAaBUTh pacyeTHbIC JaHHBIC BPEMEHM fr W IIOBBIIICHUSI TEMIIEPAaTyphl B
HOMHHAJIBHOM PEKUME pPabOoTHI, a TAKXKE B PSKUME KOPOTKOTO 3aMbIKaHus. JKenaTeabHO, 4TOObI METO
pacyera JWIIb JOIOJHSI METOJ HWCIBITAHMSA. METOnIbl MCHBITAHHUS M PACUCTOB 3JIEKTPOIBUrATENS
NIPE/ICTABICHBl B TPWIOKEHHH A, a B TNpwIokeHHH E mpuBeneHbl MyONMKanmpy IO pPacydery
TEMITEpaTyphl 3aTOPMOKEHHOTO POTOpA.

6.2.2 Ecnu ycioBUS HCHBITAaHUS IOJHOCTHIO OTPAXKAIOT YCIOBHS SKCIUTyaTallMH, TO WCIIBITAaHHE
JJIEKTPOABUTATENICH  MOXXHO TPOBOIUTH TOJNBKO MPH TOPU3OHTAIHHOM  IIONOKEHWH  OCH
QJIEKTPOABUTATENS TaXKe TOT/IA, KOTAa HKCILTYaTalys IPEIIoJIaraeTcs ¢ APYTUM ITOJI0KEHHEM €T0 OCH.

6.2.3 JlononHUTENbHBIE UCTIBITAHUS 3IIEKTPOIBUATaTENEH Ha HapsbkeHue cB. 1 kB

6.2.3.1 Cucmema uzonsyuu 0oMomKu cmamopa

6.2.3.1.1 HcnblTanust npoBOJAT HA:

- cOOpaHHOM CTaTOpE WIIN

- CTaTope B KOPITyCe IIEKTPOJBHUIATEINSI, HIIH

- NIEKTPOABHTATENE, NN

- cTaTOpe C HETONHOW 0OMOTKOM, HITH

- TpyIIIE KaTyIIeK.

Bo Bcex cimy4asx wWCmeITyeMass MOJENb JIOJDKHA IIPEACTAaBJIATH CO0OH COOpaHHBIA CTaTOp C
MIPOTUBOKOPOHHOM 3ammrol (ecnm TpeOyercs)), € MAapKHUPOBKOW MEXaHWYECKOW Harpys3Kw, ¢
YIUIOTHEHHEM M KpEIUICHWEM, C MPOMUTKON M NPOBOISIIIMMH YacCTSIMH, HAIPUMEp C CEepACYHUKOM
cTaTopa. Bce OTKpBIThIE TPOBOASIIME YacTH CIIEAYET 3a3€MIIUTh.

6.2.3.1.2 Kabenp, npeiHa3HAaYEHHBIN JUTS IOICOEINHEHUSI K CTaTOPY, UCTIBITHIBAIOT BMECTE C HHM.

Ocoboe BHUMaHHE CIEAYET YACIUTH Pa3sMELICHHIO KaOels OTHOCHTENbHO HAaXOAAIINXCSA PAIOM
MPOBOAAIINX YacTell. Bce OTKpBIThIE MPOBOASIINE YaCTH CIEIYET 3a3EMIIUTh.

6.2.3.1.3 CucreMbl M30JSIUH ¥ COSAWHUTEIBHBIC KaOeIH CIeIyeT UCIBITaTh B TCUCHHE 3 MUH
CHHYCOMIAJIbHBIM HANPSHKEHHEM MPOMBIIIIEHHON 9acTOThl, B 1,5 pasa MpeBbIIIaronM HOMHHAIBHOE
JICUCTBYIOIIEE 3HAYCHHE HAMPSHKCHHS CETH, BO B3PBIBOONACHOM BOAOPOJO-BO3AYIIHONH CMECH,
oObeMHasl 70y BOAOpOAa B KOTOpod coctasisieT (21+5)%. MakcuMmanbHasi CKOPOCTh ITOBBIICHHS
HaAIpPsDKCHUS NOJbKHA cocTaBisath 0,5 kB/c. Hampshkenne ciemyer momaBaTh MEXIy OTHOW (a3oi U
3emiiel, Bce apyrue (as3pl JOIKHBI OBITh 3a3eMJICHBI. [Ipy 5TOM HE HOHKHO MPOU30WTH B3pHIBA.

6.2.3.1.4 CucremMpl W30JSIMN | TIOACOCAMHIEMbIC KaOenn cIeIyeT UCIBITATh BO B3PBIBOOIIACHOMN
BOJIOPOZIO-BO3IYIIIHOW CMECH, OOBEMHAs AOJII BOAOpOJda B KOTOpOM coctaBisieT (12+5)%, myrem
nogaun 10 UMITyJIbCOB HANPSDKEHMS, aMIUIMTYZAa KOTOPBIX B TPH pasa BHIIIE aMIUIMTYAbI (asHOro
HaINpsDKeHuUs ¢ TorryckoM +3%. Bpemst noBbleHns HanpspkeHns Bapsupyercs mexay 0,2 n 0,5 Mkce, a
BpeMsl Crajia HampsDKeHUs coctaBisieT He MeHee 20 Mkc, HO He Oonee 30 mkc. IMmynbehl cremyeT
MoaBaTh Moa3HoO M OTAEIBHO OT (a3l K 3emite. B3ppiBa HE TOIKHO MPOU30HUTH.

[pumeuanune - Oto HecrangaprHas (opma BomHbl. OAHAKO MPEINONATaeTCs, YTO Ul WHULMUPOBAHUS
paspsga HY)KHO HCIIOJIB30BAaTh KOPOTKOE BPEMSA INMOBBIIICHUA HAIPSXKCHUA, a JUIMTCIBHOCTh HMMITYJIbCa OOJDKHA
OBITh HOCTaTO‘IHOﬁ JUIA TIOJTYYCHUS SHEPT MU BOCIUIAMEHCHMUSA .

6.2.3.2 Ucnvimanue pomopa KopomKo3amKHYmMou MawitHol

6.2.3.2.1 VcnplTanne IpOBOAAT HA SIEKTPOABUTATENE, TIONHOCTHIO YKOMIUIEKTOBAHHOM COTJIACHO
KOHCTPYKTOPCKOI JOKYMEHTaIMHd Ha Hero. B wucmbITyeMoM o0Opasie IOMKHBI ObITH IPOXOIBI,
LEHTPUPYIOUINE KOJIbIa, KOJBIEBBIE MPOKIAIKH 0] KOPOTKO3aMBIKAIOMIMMH KOJNbIIAMH H, €CIIH
HEOOXOIMMO, YPaBHOBEIINBAIOIINE KOJIBIIA.

6.2.3.2.2 PoTop KOpOTKO3aMKHYTOM MAIlTUHEI CIENYET UCTIHITaTh Ha U3HOC, TS Yero IPOBOAST KaK
MHUHAMYM TIISITh HCTIBITAHWH pPOTOpa B 3aTOPMOKEHHOM COCTOSIHWH. MaKCHMaibHasi TeMIIepaTrypa
poTOpa KOPOTKO3aMKHYTOM MaIIMHBI JO/DKHA KOJNEeOAaThCsl B Tpefenax MEKAY MAaKCHMalIbHON
pacuetHOM Temmeparypoii um Temmeparypoir menee 70 °C. IlogaBaemMoe HampspDKeHHE OIDKHO
cocTaBiATh He MeHee 50% 0T HOMUHAIBHOTO 3HAUCHNS.

6.2.3.2.3 Tlocne ucmeiTanus Ha w3HOC (cM. 6.2.3.2.2) 3NEeKTPOABHUTATENb CIEAYET 3aIONHUThH WIIN
TOTPY3UTh BO B3PHIBOOMACHYIO T'a30BYI0 BOAOPOJO-BO3AYIIHYIO CMECh, OOBEMHAsl JONIS BOAOPOIa B
KoTopoit cocraBmser (21+5)%. 3atem cremyer MpPOBECTH JECATH MPSAMBIX ITYCKOB OT CETH
HETIOJICOSTMHEHHOT0 K Harpy3Ke JIEKTPOJBUTaTENs WIN MPOBECTH HCIBITAHHE MPU 3aTOPMOKCHHOM
potope. JIUTENTbHOCT 3THX WCIBITAaHWH JOJDKHA COCTaBIATh HE MeHee 1 c. B3ppiBa He MOMKHO
MIPOU30MTH.

6.2.3.2.4 Bo BpeMs NCTIBITAHWI HANPsDKEHHE Ha BBIBOJIAX MAIIUHEI HE TOIDKHO OBITh HIDKE 90% oT
HOMHHaJIbHOTO. KOHIIEHTpaI|Io BOJOPOIa CIAEAYET MPOBEPATH MOCIIE KaKIOTO UCTIBITAHNUS.



6.3 YcTpoiicTBa OCBELIEHMS C IMTAHUEM OT CETU

6.3.1 MexaHn4ecKue HCIBITAaHKS JTaMIIOBBIX IATPOHOB, KpoMe narpoHa tumna E10

Jnst narponos tunos E14, E27 u E40 ucneiTyemslil OKOIb JaMIibl ¢ pasmepamu cornacHo I'OCT
2746 MOTHOCTHIO BCTABIISIOT B ITATPOH C YCHIIMEM, ONpeeseHHbIM Tadmumei 11.

Ta6m/ma 11 - HOBOpOTHOe ycuiue 4jid 3aBUHYMBAHUSA U MUHHUMAJIBHOC MOBOPOTHOC YCUIIUC IJIsA
BbIBMHYYBAHU JIaMIIbI

Twur 1OKOJIs JTaMITbI [ToBopoTHOE 3aBHHUYMBAIOLLEE MuHMManbHOE BHIBUHUMBAIOIIEE
yeunue, H-m £0,1 ycuiue, H'-m
E14/E13 1,0 0,3
E27/E26 1,5 0,5
E40/E39 3,0 1,0

Jns marponos tunos E13, E26 u E39 cnenyer npoBecT SKBHBANEHTHOE UCIBITAHUE UCXOIS U3
TpeOOBaHMH, NPETBSIBISIEMBIX K PAa3IMYHBIM THIIAM IoKois M ykazaHHbIX B [OCT 2746, ¢ yuerom
pa3Iu4unil MeXy LIOKOJISIMU JIAMIL.

HcnbITyeMblil [IOKOJIb JIAMITBI YACTUYHO BBHIBUHUMBAIOT IMOBOPOTOM Ha 15°, M mpuilaraeMoe 3atem
MIOBOPOTHOE YCHJIME JUISl ITOJTHOTO BHIBMHYMBAHMS JIAMITBI HE JOJDKHO OBITH MEHbIIE MHHHUMAaJIbHOTO
ycunus, IpuBeIeHHOTo B Tabmume 11.

6.3.2 TeruroBoe MCIIBITAHNE OCBETUTEILHBIX YCTPONCTB C TIOMUHECIICHTHBIMU TPYOKaMu

[MocenoBaTenbHO K JIaMIIE TTOJCOSTUHSIOT JHOM M Ha JIaMITy TOAaloT Hampspkenue, pasHoe 110%
OT HOMUHAJIBHOT 0.

B koHIe ucmplTaHMs TeMIepaTypa He J0JDKHa mpeBblmarh ykasanHylo B [OCT P 51330.0 mus
COOTBETCTBYIOIIEr0 TEMIIEPATypHOTrO Kiacca. 3aTeM HpH IOACOSINHEHHOM IHOZE Ha JaMITy HOAAI0T
HOMUHAJILHOE HaNpsDKEHWE, MpH O3TOM HE [JODKHO MPOU3OWTH MPEBBIIICHUS IMPEAEIbHON
TEMITepaTyphl, yka3aHHOW B Tabmune 3 (MyHKT 10, 3MepeHne TEpMOMETPOM COTIPOTHUBIICHHS).

6.3.3 McnelTaHNe TaMIOBBIX ABYXIITHIPHKOBBIX LIOKOJEW HA BO3AEUCTBUE JUOKCUAA CEPBI

KoHTaKTBI 1 COEIMHEHNS TaMIIOBBIX ABYXIITBHIPHKOBBIX IIOKOJIEH HA BO3ACHCTBHE AUOKCHIA CEPBI
ucneiteiBatoT o 'OCT 28226 B Teyenue 21 cyr. KoHTakThI mpH 3TOM JOJKHBI OBITH MOJHOCTBIO
cobOpansl. [Tocne uCmbITaHUS CONPOTHBIIEHHE KOHTAKTA HE JOJDKHO Bo3pactu Oonee yeM Ha 50 % ot
MEPBOHAYAIILHOTO 3HAUYEHMUS.

[ITeIpy mpescTaBUTENHHOTO 00pa3iia JaMIOBOTO IIOKOJIS TOJDKHBI OBITH BBIOJTHEHB! M3 JATYHH C
MOCJIE YoM HITH(OBAHNEM IO IIepoxoBaTocTH moBepxHocTH He MeHee 0,001 MM M XUMHYECKHM
oceTneHneM. CaMy IITBIPH W WX PACHOJIOKEHHE JOJDKHBI COOTBETCTBOBATH TPEOOBAHWSM,
IpeabsBIsieMbIM K X pazmepam 1o 'OCT 9806.

6.3.4 VctipiTanne Ha BUOPAMIO OCBETHTENIBHBIX YCTPONCTB C IBYXIITHIPHKOBBIMH  [JOKOJISIMU

Ucnprranans npoBoxsat coriacHo 'OCT 28203. CoOpanHbli o0paser] JJaMIbl KPersiT Ha >KECTKOM
UCTIBITATEIEHOM CTEHJIE U ITO/IBEPTatoT BO3JAEHCTBHIO YacToTh! oT 1 1o 100 I'm.

ITpu gactore ot 1 g0 9 I'm ammMTyHa AOMKHA COCTAaBIATH 1,5 MM, a ipu yactore ot 9 no 100 I'n
UCTIBITYeMBIH oOpaser noasepratoT yckopennio 0,5 g. CKopocTs KayaHHs YaCTOTHI JOJDKHA COCTABIISTh
1 oxTaBa/MHH NpH Bo31eWCTBHH 20 IIUKIIOB B KaXKIOH M3 OPTOTOHAIBHBIX TJIOCKOCTEH.

ITocne Bo3meWcTBHA BHOpanny HE JODKHO OBITh BHAMMBIX MEXaHHUYECKHX ITOBPEKACHUH HU B
ONHOM W3 dYacted samnbl. [lanmee, TOCIEAOBATENbHO Yepe3 KaKAyl0 TPYINIYy KOHTAKTOB JIAMIIBI
MPOITYCKAIOT TOK OT HCTOYHHKA ITOCTOSTHHOTO TOKA, KaK MOKa3aHO HA PUCYHKE 4.
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1 - maMTIOBBIN TTATPOH; 2 - TaMIia; 3 - COSAMHEHUE; 4 - ocIuIorpad;
5 - HICTOYHHK ITOCTOSIHHOI'O TOKa Ha 24 B; 6 — pe3uctop

PI/ICYHOK 4 - CxeMa UCIBITAHUS OCBETUTEIHLHOTO yc’[‘pOﬁCTBa Ha BI/I6paI_[I/I}O

Ecim KOHTaKTBI JIAMIIOBOTO ITATPOHA MEXAaHUYECKH PA3IIUYHBI, TO HCIBITAHUE CIEIYET IOBTOPUTH C
PEBEPCUPOBAHHBIMH KOHTAaKTAMHU O] HAIIPSYKCHUEM.

CrienyanbHyl0 JIaMITy Uil HCIIBITAHMHM IIOTY4aloT ITyTeM Hpo0Osi KaTOIOB TOKOM BBICOKOI'O
HANPSDKEHUS U YCTAaHOBKHU JIETKOTO 10 Macce COEIUHEHHUS B JIaMIle. TOK BO BpeMs UCHBITaHUS JOJDKEH
OBITh paBeH HOMHHAJILHOMY JICHCTBYIOIIEMY 3HAYEHHIO TOKA JIAMITEI.

Bo BpeMms cnbITaHuUs HE JOJDKHO OBITH IPEPBIBAHMS TOKA WM M3MEHEHUS HAIIPSDKEHUS] KOHTAKTOB.

6.4 M3amepurenbHbIe TPHOOPHI X I3MEPHUTEIIHHbIE TPAHC(HOPMATOPHI

6.4.1 TloBpimieHne TeMIepaTypbl TpaHc(OpMATOPOB TOKA C HAKOPOTKO 3aMKHYTOH BTOPHYHOM
O0OMOTKOH, a TarkKe TOKOBEAYIINX YacTell M3MEPHUTENbHBIX HPHUOOPOB MPH TOKE Iy, MPOITyCKaeMOM B
TedeHUe 1 ¢, MOXKHO ONpPENEeNUTh MPH MOMOIIU HMCHBITaHWM WM pacderoB. IIpu pacuerax cnemyer
YUUTHIBATH TEMIEPATYpPHBIH KO3(D(MHUIMEHT CONPOTHUBICHUS, a TEIUIOBBIMH TIOTEPIMH MOXKHO
npeHeOpeyb.

6.4.2 JIluHaMWYECKyl0 TPOYHOCTh TOKOBEAYIIMX  YacTed  ONPEACNSIOT  HCIBITAHHEM.
TpanchopmaTopbl TOKa MOJABEPrarOT WCIBITAHUIO MPU 3aMKHYTOH HAaKOPOTKO BTOPHYHONH OOMOTKE.
JMUTENbHOCTh NUHAMHMYECKOTO HCHBITAaHUS JOODKHA cocTaBimaTe He MeHee 0,01 ¢, mpu sTom
MaKCHMaJIbHOE aMIUIMTYJHOE 3HAYEHHE TOKA NEPBHMYHOH OOMOTKM JOJKHO OBITh HE MEHBLIE Ig,.
JIMATENBHOCTh TEMIOBOrO UCHBITAHUSA COCTABISIET HE MEHee 1 ¢ MpH AEHCTBYIOLIEM 3HAYEHHH TOKA
TIEPBUYHOIN OOMOTKH HE MEHEe 4eM [y,

JIMHaMIYecKoe CIBITAHNE MOXHO OOBbEANHHUTH C TETUIOBBIM HCTIBITAHUEM IIPU YCIIOBUH, YTO:

- OCHOBHOM NMEPBUYHBIA MaKCUMaNbHBIM TOK UCIBITAHAS HE MEHBILE TUHAMUYIECKOTO TOKA Iy, 1

- MICTIBITAHUE TIPOBOJAT TP TOKE / B TEUCHHE BPEMEHH ! TaKMM 00pa30M, UTO YHCIOBOE 3HAYCHHE

2
It He GbLIO GBI MEHbIIE YHCIOBOTO 3HaueHus | . » Y1 TIDH YCIIOBUM, YTO { IPUHMMAET 3Ha4eHus ot 0,5

o5 c.

6.4.3 VcnpITanue Ha NepeHarpsHKeHNue MEXy BUTKaMH CIIelyeT IIPOBOIUTH Ha TpaHc(opmaTopax
TOKAa METOJOM, YKa3aHHbIM B [3], mpW 3TOM JEHCTBYyIOIee 3HAUYEHHWE TOKA IEPBUYHONH OOMOTKH
JIOJDKHO B 1,2 pa3a IpeBhIIaTh HOMUHAJIBHBIA TOK IEPBUYHONH OOMOTKH.

6.5 TpaHCchOpPMATOPBI, KPOME H3MEPUTEITHHBIX

[NoBbIleHNe TeMIiepaTypsl TpaHC(HOPMATOPOB OIPEACISIOT HCIBITAHUEM, IPEIyCMAaTPUBAIOIIM
MOJCOCAMHEHNE K YKa3aHHOM M3roToBHTENeM Harpyske. K Henu nmoACOeAMHSIOT BCTPOEHHOE WM
JIPYroe 3allUTHOE YCTPOICTBO, XapaKTEPUCTUKH KOTOPOrO YKa3aHbl M3TOTOBHUTENEM B HOPMAaTHUBHO-



TEXHUYECKOH JOKYMEHTALNH.

Ecnm ykazaHHasi M3rOTOBHTENEM Harpy3ka HE SBJSIETCS YacTblO YCTPOMCTBA, OTBEYAIOLIETO
TpeOOBaHMSAM HACTOAIIEIO CTaHAApTa, TO TpaHchOpMaTOp CJedyeT HCIBITBIBaTh B HambOosee
HeOJIarONPUATHBIX YCIOBUSX, BKIIOYasi KOPOTKOE 3aMbIKaHHE BTOPUYHOM 0OMOTKH. IIpH 3TOM K menn
CJIEIYeT TOJICOSIMHNUTh BCTPOCHHOE WM APYroe 3allUTHOE YCTPOWCTBO, XapaKTEPUCTHKH KOTOPOIO
yKa3aHbl B HOpPMATHBHO-TEXHUYECKOW JOKYMEHTAIIHH.

6.6 barapes akkymynsTopa

6.6.1 IIpuMEHUMOCTb UCTIBITAHUN

JlaHHBIM = HCHBITAHMSIM ~ TOIEKAT  AKKYMYISATOPBL, HAa  KOTOpPBIE  PAcCIpPOCTPAHSIOTCS
JIOTIOJTHUTENbHBIE TPeOOBaHMS, U3JI0KEHHBIE B 5.7.

6.6.2 CorpoTHBICHNE H30JSIAN

6.6.2.1 YcnoBus HCIIBITAHAS:

a) I3MEpUTENIFHOE HapsDKEHNE MPUMEHSIEMOro OMMETpPa JOJDKHO COCTaBIIATH He MeHee 100 B;

0) Bce coeMHEHHUS MEXIy Oatapeell M HapyKHBIMH LIEIsIMH, OaTapeeil 1 KOHTeHHepoM Oartapew,
€CIIM OH UCIIOJB3YeTCs, CIEAYeT PA3heIHHUTS;

B) 3JIEMEHTHI 3aIOIHAIOT 3JIEKTPOIUTOM JI0 MAKCUMAIBHO JIOITYCTHMOTO YPOBHSI.

6.6.2.2 ConpoTHBIECHIE H3OJSIHUN CUYUTAIOT YJOBICTBOPSIOMINM TPEOOBaHMSAM, €CIIH N3MEPEHHOE
3HaYCHUE HE MEHEEe POBEACHHBIX B 5.7.1.3.7.

6.6.3 VcnipiTanne Ha ynap

6.6.3.1 Obwue nonosicenus

Bartapen, monBepraeMple MEXaHWYECKOMY BO3ICHCTBHIO BO BpeMs HOPMAJIBHOHM JKCILTyaTaIuH,
CJIelyeT WCIBITBIBATh HA MEXaHWYEeCKHMH yrap. batapem apyrux THIOB HE MOIBEPraloT 3TOMY
uCIBITaHno, HO ux MapkupoBka coriaacHo ['OCT P 51330.0 nomxna comepkath 3HaK X. McnblTanue
CJIelyeT IPOBOAUTD TOJIBKO HA 00pasiax 3JIEeMEHTOB M X COeTUHEHMAX. ECin 31eMeHTsl 0JMHaKOBON
KOHCTPYKILIMH UMEIOT Pa3IMdHyl0 €MKOCTb, TO HET HEOOXOIMUMOCTH HCIIBITHIBATh KaXK/bII JJIEMEHT, a
UCTIBITBIBAIOT JOCTATOYHOE KOJIMYECTBO JIEMEHTOB, TIO3BOJIAIONIEE TPOM3BECTH OLIEHKY BCETO psijia.

6.6.3.2 Vcnosus ucnvimanuti

HcripiTanne pOBOAAT Ha KaXoM oOpaslie, colepKamieM He MEHEe YEThIPEX HOBBIX MOJIHOCTBIO
3apsDKCHHBIX DJIEMEHTOB C MEXKDJIEMEHTHBIMH COCIMHEHHSIMH M YCTAaHOBJICHHBIX B KOHTEHHEpE.
Kaxnprit oOpasenr nomkeH OBITh TOTOB K OKCIUTyaTamuu. Kaxkmelii oOpaser| ycTaHaBIMBAIOT B
HOPMaJIEHOM paboueM IOJIOKECHUH M KPETISIT K MOHTaXHOH NMOBEPXHOCTH MAIIMHBI I HCIBITAHUS HA
ynap. YcTaHoBKa go/bkHA oTBedath TpeboBanusiv OCT 28213.

MammHa reHepupyeT moJycHHycoupanbHble ummynabcbl (cm. I'OCT 28213). Jomyckn Ha
W3MEHEHHE CKOPOCTH, IIONEPEYHOE IMepEeMEIIeHHEe W CHCTEMa M3MEpEHHsS JIOJDKHBI OTBEYaTh
tpeboBanmsiM ['OCT 28213. MakcumallbHOE YCKOpPEHHE CHJIBI TSDKECTH JOJDKHO COCTaBIATH 5 g,
cormacHo 'OCT 28213.

6.6.3.3 Memoouxa ucnvimaruti

Hcnonp3yroT cneayronyto METOUKY HCIBITaHUS KaXXJ0ro o0pasma:

a) OIPEACISIIOT EMKOCTh KaXKIOro 00pasia;

6) BO BpeMI HCTIBITAHMS TIPOIYCKAIOT IOCTOSIHHBIN TOK pa3psiKu B T€UEHHE 5 U;

B) TI0 KaXKJTOMy 00pa3Ily HAHOCAT 15 OTHENbHBIX YIapOB CIECAYIOMINM 00pa3oM:

- TPH TOCTIEIOBATENbHBIX ylapa B BEPTUKAIHLHOM HalpaBICHIH BBEPX U

- TPU HOCTEOBATENbHBIX y/apa B Ka’KIOM HAIlPaBIECHWH BJIOJIb ABYX HEPIEHINKYISIPHBIX OCEH B
TOPHU30HTANBHOHN TUIOCKOCTH. OcH BBEIOMPAIOT TAKUM 00pa3oM, YTOOBI OMPEeTUTh BOSMOXKHBIE CITa0bIe
TOYKH;

T') TIOCJIe TIepe3apsIKi CHOBA OIPENEIIOT EMKOCTb.

6.6.3.4 Kpumepuu oyenxu coomeemcmeust yCmMaHo81eHHbIM Mpebo8anusm

O06pa3zer cuuTarOT BBIACPKaBIIUM HCIIBITAHUE, €CIIH OTCYTCTBYIOT:

- pe3Kue U3MEHEHNS HANPsDKEHNS BO BPEMsI HCTIBITaHUH;

- BUAMMas eopMarius;

- CHIDKEHHE eMKOCTH Ooree 4eM Ha 5% OT HOMHHAJIBHOTO 3HAYEHMUS.

6.6.4 VcrisiTaHre BEHTWISIINY KOHTETHepa OaTapen

6.6.4.1 VicrieiTanre BEHTWIIIUE KOHTEHHepa OaTapen MPOBOAAT IS OTIPENSIICHUS] MaKCUMAIbHON
KOHLIEHTPAIMM BOAOpPOJa BHYTPHM KOHTeHHepa OaTaped M KOHTPOIS JOCTATOYHOCTH pPa3MeEpOB
BEHTWJISIIMOHHBIX OTBEPCTHM. {7151 3TOro BHYTph KOHTEHHEPA BBOJSAT BOJOPO/L.

6.6.4.2 Pacxox Bozopoaa O, M’/4, ONPEENSIOT Mo opMyIe

0=5-10°-N-C, (3)
rie N - KOJIMYECTBO HJIEMEHTOB,

C - eMKOCTb 3JICMEHTa, A 4.

[Mpumeuanue - Dta Gpopmyna JeHCTBUTENbHA TOIBKO MPH YCIOBHH HCIONB30BAHUS YUCTOr0 Bogopona. Ecmu



BOOOPOA UMECT MMPUMECH, TO JJIsI KOMIICHCAITUNA HpI/IMeCCﬁ pacxon CiaeayeT yBEINIUTD.

6.6.4.3 Tlpu wcHBITAHUA MOXKHO WCIIONB30BATh OIMH W3 CICAYIOMIMX METOAOB. BrIOOp Meroma
OIIPENICNISIOT TI0 COTJIAIIICHUIO MEX/IY UCIBITATeIBHOM TabopaTopueii (LIEHTPOM) U 3asIBUTEIICM.

a) Merox 1. Yacts KoHTeliHEpa OaTaper, B KOTOPOH OOBIYHO HAXOISTCS 3JIEMEHTHI, YCTAHABITUBAIOT
B 3aKpbIBatorieMcst Ookce. KprImiku 00Kca UMEIOT BTYIIKA JIJIS 3aITOTHEHUS U cOpoca, HICHTUYHBIC 110
(dopMe, KOMMUYECTBY M MECTY PACIONOKCHHUS BTYIKAM 3JICMEHTOB. BXOIHBIC M BBIXOAHBIC BTYIIKH
JIOJDKHBI pa3MeIaThCsl TaKUM 00pa3oM, Y4TOOBI 00ECICUYUTh PAaBHOMEPHOE pacIpe/IeieHue BOAOpona
BHyTpH Ookca. [Ipmdem OOKC yCTaHABIMBAIOT TaKMM 0Opa3oM, YTOOBI HE M3MEHMIIACH €CTCCTBEHHAS
BEHTHWIAIMS MEXIY d3JeMeHTamMH. Uepe3 BXOAHBIC BTYIKH B IIPOCTPAHCTBO HAJ OOKCOM BBOIAT
BOJOPOJ, pacxo] KOTOPOro OIpenessieTcsl KOHCTPYKIUEH 3JIEMEHTOB U MX eMKOcThio. KommuectBo
BOJIOpOIa onpeAenstoT mo Gopmyme (3).

6) Meton 2. KonreitHep OaTapen comepUT OaTapero M3 3JIEMEHTOB, KOIUYECTBO, THIT M €MKOCTh
KOTOPBIX OTBEYAIOT TPEOOBAHUSAM O3KCIDTyaTalldH. JJIEMEHTHI JOJDKHBI OBITh HOBBIMH, ITOJHOCTBHIO
3apsDKCHHBIMU U TTOJICOSIMHEHBI TIOCIIEIOBATEBHO. TOK Tepe3apsIKu IPOITyCKaroT depe3 6arapero 1t
o0ecIieYeHnsT TMOCTOSTHHOTO PacXo/ia BOAOPONA B COOTBETCTBHM C KOIHMYECTBOM, Pa3MEpOM, THUIIOM
KOHCTPYKUHHU U €eMKOCTBIO 3JIEMEHTOB.

KonmuectBo BeIBOgMMOro Bomopona ompenenstor mo ¢opmyne (3). Tox mepesapsaku [, A,
OTIPENIEISAIOT IO hopMyIIe

Q

[=—= .
0,44-10°N

B mnHauane wucnelTaHWS OKpy)Karolias TeMIeparypa, TeMIlepaTypa KOHTeiHepa, Oatapen W
TEeMIIepaTypa JJIEMEHTOB WM OOKCOB, MOJECIUPYIOIINX 3JIEMEHTHI, HE JOJDKHBI OTIMYATHCS OJHA OT
npyroit 6onee yem Ha 4 °C. HayanpHoe 3HaYCHHE 3TUX TEMIIEPATyp JOJDKHO COCTaBIIAThH OT 15 mo 25
°C.

HcnipiTanne npoBOIAT pH 6apoMETPHUIECKOM JaBJICHHH B UCTIBITATENbHON JlabopaTopun (LIEHTpE),
B MECTE, T/I€ HET CKBO3HSKOB.

6.6.4.4 HcnblTaHusl NPOBOMAT 1O TEX IIOP, IOKA YETHIPE IIOCIEIOBATENbHBIX H3MEPEHHUS He
MOKA)XYT, YTO yBEIWYEHHE KOHICHTPALMH BOJOPOJA NpeBHIIAeT He Oosee deM Ha 5% cpenHee
3HAYCHHE YETBIPEX N3MEPEHUH.

Ecnmm B Xome wW3MepeHHMH KOHIIGHTpAnMs BOJIOPOAA CHIDKAETCsi, TO B pacdeT NPHHUMAIOT
MakCHUMaJlbHOE 3HAa4deHHE W3MEPEHHOW BENMYMHBL. VIHTEpBaX MEXIy IOCIeI0BaTeIbHBIMU
N3MEpPEeHMSIMH JTOJDKeH ObITh He MeHee 30 muH. Ecnmu mpu HenpephIBHOM H3MEPEHHMH B TEUCHHE
KOPOTKOTO BpPEMEHH OTMEYArOTCsl BBICOKHME 3HAYEHHS KOHIEHTpPAIMM BOIOPOAA, TO WMH MOXKHO
IIpeHeOpeys MpH yCIIOBHH, YTO HHTEPBaAJI MeHbIIe 30 MUH.

KoHmeHTpammo Bomopoaa M3MEpSIOT B PasHBIX TOYKAX HIDKE KPBIMIKK, YTOOBI MOXKHO OBLIO
OTIPEIeNTh KOOPAMHATHI W 3HAYCHHE CaMOM BBICOKOW KOHIIGHTpAallMd B KOHTeiHepe. 3mepenne
CJIeyeT IMPOBOANTH B OOJIACTH LIEHTPA BEpXHEH IMOBEPXHOCTH 3JIEMEHTOB WM 3aKpPHITHIX OOKCOB,
KPBIIIKK KOHTeHHepa Oartapen. KOHTpoibHas TouYka [OJDKHA TakKe HAXOAWTHCS HA HEKOTOPOM
yZIAJICHUN OT BTYJOK JUIS 3aIIOHEHUs U cOpoca.

6.6.4.5 VcripiTanne cienyeT NpoBOJUTH HE MEHEE ABYX pas.

6.6.4.6 Pe3ynbTaThl MCIBITAHMH CUMTAIOT TOJIOKUTEIBHBIMY, €CIIM M3MEPEHHAas] TaKuM 00pa3oM
KOHIIEHTpalus Bogopoaa He npesbimaet 0,02 00beMHbIX 1o1el (2%).

6.7 CoennHenus o0IIero Ha3HAUYCHUS U COEJUHUTEIbHBIE KOPOOKH

CoenuHeHns 001Iero Ha3HAYCHUS WIIM COeTMHUTEIbHbIE KOPOOKH JIOJDKHBI HIMETH Psi/T BEIBOOB, HA
KOTOpBIX BO3HMKAeT HauOOJblIee yBENWYEHHE TemIepaTypsl. K 3THM BBIBOJAM TNPHCOEAUHSIOT
NpOBO/Ia MAaKCHMAJIBHOTO Ce4eHHA. J[mMHa TpoBOIa, MOACOSTUHAEMOrO K Ka)KAOMY BBIBOAY H
pa3MelaeMoro BHyTpH KOpIyca, JOJKHA COOTBETCTBOBATH MAKCHMAaJIbHOMY BHYTPEHHEMY pasMepy
(yrpoeHHas JumHa ouaroHann) kopiryca. CoequHEHHE CIIeIyeT BBINOJHITH TaKUM 00pa3oM, 4TOOBI
UCTIBITATENIbHBIN TOK MPOXOMIT Y€pE3 BKIIFOUCHHBIE ITOCIE]0BATEIHHO BBIBO M IIPOBOJIA.

Jl1s BOCTIpOM3BEAEHHS TEIUIOBBIX 3((EKTOB OT pa3MEIIeHUs] MPOBOIOB B BHAE XTYTOB, & TaKKe
JUISL MOJICTTMPOBAHMS JPYTHX BO3JICHCTBUM NMPH TUIOWYHBIX YCIOBHAX PAa3MEIIEHHS NPOBOJA CIIEAYET
TPYIIITUPOBATH IO 6 IIT., TIPU 3TOM JUTHHA X 32 Tpe/ieiaMu 000JIOYKH JODKHA OBITh He MeHee 0,5 M.

W3mepsroT Temriepatypy camoit HarpeToi dactu. Eciu s kakoro-nubo TeMrepaTypHOro Kiacca
HEOOXOAMMO OIPEAEINTh TpEeIbHOE 3HAYCHHE MAKCHMAaJIbHOW pPacceMBaeMON MOIIMHOCTH, TO
UCTIBITAHNE CJIEAYET NMPOBOAWTH HA JPYTMX BBIBOAAX W IOBTOPSATH €0 A0 TEX IOp, MOKa He Oyner
JIOCTUTHYTa MpEAeNbHasi TeMmeparypa. MaKCHMalbHYI0 pacceMBaeMyl0 MOIIHOCTH (cM. 5.8a u
npwioxkenue [l) paccunThIBaOT IO CONMPOTHBICHHIO nemu mnpu Temmneparype 20 °C u ToKy, Ha
KOTOpBII pacCUuTaH BBIBOJ.

[Ipumeuanue - HoMuHaIBbHYIO pacceMBaeMyl0 MOIIHOCTh pAacCYMTHIBAIOT IO COMPOTHBIIEHUIO IPU

4)



temmeparype 20 °C, 9TO MO3BONSAET YHPOCTHTh YCTAHOBIICHHE NOIYCTHMBIX KOMOWHAIMH BBIBOAOB, IIPOBOOB U
TOKOB (cM. mprtoxenue /).

6.8 Pe3ncTrBHBIC HAarpeBaTeIbHBIE YCTPONHCTBA U OJIOKK

6.8.1 YcTaHOBIEHHbIE HCHBITAHUS OTHOCAT K PE3WCTHBHBIM HArpeBaTeIbHBIM YCTPOWCTBaM W
6710KaM, Ha KOTOpBIE PacIpOCTPAHSIOT JIOMOTHUTEIbHBIE TpeOOBaHMs 5.9.

6.8.2 VcnbiTanus ciieayer NpoBOAUTE Ha 00pa3lie WM NPOTOTHUIIE PE3UCTHBHOIO HAIPEBATEILHOTO
ycrpoiicTBa. Ecin HeT Apyrux ykazaHHH, TO HCHBITAaHHS CIEXyeT NPOBOAWTH IpH Temreparype ot 10
1o 25 °C.

6.8.3 TIpoBepky smeKTpHUYEcKOi H30JAIMKH o0pasla WM MPOTOTHIA IPOBOIAT IMOTPYXEHHUEM B
BOJIONIPOBO/IHYIO BoAy Ha 30 MUH, a 3aTeM CIICIYIOIINM HUCTIBITAaHHEM.

a) IlomaBaemoe B Tpoliecce HMCHBITAHHUS JEHCTBYIOIIEE 3HAUCHHE WCIBITATEIHHOTO HAaNpPSDKCHHS
nomwkHo ObITh He MeHee (500+U,), rme U, - HOMHHAJIbHOE HANPSDKEHHE 3JIEKTPOOOOpynOBaHMs, B.
Jlommyckaercst OTKJIOHEHHE HCIBITATEeNFHOIO HampspKeHHs Iumoc 5%. VcnpITaTenbHOE HANpsDKEHHE
MOAAIOT B TeYeHHWe | MUH, IPH 3TOM 3JIEKTPONPOBOAAIIEE MOKpbITHE (cM. 5.9.7) MHOMHOCTBIO
MOTPY’)XKeHO B Boxy. HampspkeHue IMOmaroT MEXIy HArpeBaTeNbHBIM IIPOBOAOM M IPOBOJISIINM
MOKPBITHEM WJIH, TIPA OTCYTCTBUU ITOCIEIHET 0, BOIOH.

[Mpn Hammuum AByX wWiau OoJiee MPOBOAOB, 3JIEKTPUYECKH H30JIMPOBAHHBIX OIWH OT APYroro,
HaNpsDKEHHE TOJAI0T MEXAy KaXIOW Iapoil IPOBOAOB M 3aTeM MEXAYy KaKIbIM IIPOBOAOM H
TIPOBO/ISIIIMM TTOKPBITHEM HJIA BOJOM.

CoenuHeHNsT MEXIy NPOBOJAMH, BKIIOYas W30JMPOBAHHBIC COCAMHEHHMS, NPH HEOOXOAMMOCTH
CJIELyeT MpephIBaTh, HAPUMED, TAPaIICbHBIM HarpeBaTeIbHBIM KaOeIeM.

0) W3MepsioT COMPOTHBICHHE W3OMALMM C TIOMOMIBI0 HCTOYHMKA TIIOCTOSHHOTO TOKa C
HOMHMHAJIBHBIM HampsbkerueM 500 B. Hampsokenue mopaioT Mexay HarpeBaTelbHBIM IIPOBOJOM U
METaJUTMYECKUM TIOKPBITHEM, WIH, TPH OTCYTCTBUH IOCIEAHEro, Bogod. OOpaszenm WM MPOTOTHII
JIOJDKHBI WMETh CONpOTHBICHHE w3omsiund He MeHee 20 MOwM. OpHako B PE3HCTHUBHBIX
HarpeBaTeIbHBIX YCTPOHCTBAX, COMEPIKAINX KaOeNb WM JICHTY JJIMHOW Oonee 75 M, COIPOTHBIIEHHE
M30JBIIUH TOJDKHO OBITh He MeHee 1,5 MOm/kM (HanpuMmep, 1 oOpasna AIUHON 3 M CONPOTHBIICHHE
n3ossinun 6yzaet pasao 500 MOwm).

6.8.4 TepMOCTaOMIBHOCTh M30JMPYIOMINX MAaTEPHATIOB PE3NCTUBHBIX HArpEeBaTEIbHBIX YCTPOICTB
MIPOBEPSIOT HA 00pas3Iie WM MPOTOTHUIIE IIyTEM BBIZEPKaHMSA MX Ha BO3Ayxe rpu Temneparype Ha 20 °C
BBIIIIE MAaKCHMaJIbHON paboueil Temriepatypsl, HO He MeHee 80 °C, B TeueHHME HE MEHEE YETHIpeX
HeJenb W 3aTeM IIpu Temmeparype oT muHyc 25 no muayc 30 °C B TeueHne He MeHee 24 d.
CootBercTBrE 00pa3Lia Wi MPOTOTHIIA ITPOBEPSIOT UCHIBITAHUEM [ETOCTHOCTH M30JIALIIH.

6.8.5 HcnipiTanne Ha yCTOMYMBOCTD K yAapy ITPOBOAAT HA ABYX HOBBIX 00pa3lax MM MPOTOTHIAX C
MIOMOIIBIO ammapaTa, aHaIOTHYHOro mnpexacraBieHHoMy B mpwioxkennun I TOCT P 51330.0. dus
WCTIBITAHUS MCIIONB3YIOT YIapHYIO TOJIOBKY M3 3aKaJICHHOM CTany nonycepnudeckoi GopMbl, KOTOPOH
HAHOCAT yJap ¢ »Heprueit 7 wim 4 JI)kK B 3aBUCHMOCTH OT CTEIIEHH MEXaHHMYECKOT'O PHCKA COTIACHO
I'OCT P 51330.0, ecn TOIBKO PE3NCTHBHOE HArpEBATEIbHOE YCTPOMCTBO MIIM OJIOK HE 3allWIICHBI
obomoukoii, orBedatomer TpedoBarmsim [OCT P 51330.0.

6.8.6 HcmeiTaHne ITyCKOBOTO TOKA MPOBOMAT HAa TpeX 00pa3ax WIHW TPOTOTUIAX XOJIOAHOTO
PE3UCTHBHOTO HATpEBATEIBHOI'O YCTPOMCTBA, KOTOPOE TMOACOCAMHSIOT 10 COIJIAIICHHIO C
M3TOTOBHUTENEM WM K TEPMHUIECKONW Macce, WIN K TEIIOOTBOLY B KaMepe, TeMIlepaTypa B KOTOPOH
cTabmmsupyercst Ha yposae +2 °C.

Pabouee HampspKeHUE MOAAIOT HAa 00pa3Ilbl, KOTOPBIE B TEUECHHUE HCIIBITAHUS HAXOIITCS B XOIOAHON
cpere, Ipu 3TOM HENPEPBIBHO PETUCTPHUPYIOT TOK B TEUCHHUE TIEPBOM MUHYTHI OAKIIIOUCHHS.

6.9 VcnpITanns M30SMMOHHOTO MaTepralia BHIBOJIOB

OOpazeny BBIBOJA YCTaHABIMBAIOT KaK IIPU OSKCIUTyaTallMd, W 3aTeM MPOBOIST WCIBITaHHE
Matepuana cornacHo [OCT P 51330.0. B xonne ucnbrranus, npegycmorperHoro ['OCT P 51330.0, B
COOTBETCTBHM C HHCTPYKIMSIMH W3TOTOBUTENS MOACOCAMHSAIOT METHBIM MPOBOX MAaKCHMAJIbHO
JIoImyckaeMoro cedenust. K mpoBoy MOCTENeHHO B T€YEHHE | MHH NMPUIIAraioT BHITATHBAIOIIEE YCUIIUE,
COOTBETCTBYIOIIEE CeUEHUIO mpoBoma (cM. Tabmumy 12). IIpoBox He MOMKEH BBITATHBATHCS W3
32)KIMHOTO YCTPOWCTBA, a BEIBOJTHOM Y3€1 HE JOMIKEH OTJENATHCS OT BEIBOIHOTO H30JISATOpA.



Tabnuma 12 - JlanHble I TPOBEPKH BBITATHBAIOIIETO yCHIIUS

Ceuenne npoBoga B |Pa3mep npoBona o amepukanckomy| Ceuenue nposooa 6 | BriTsrusatoriee
MEXIyHApOAHOMI MPOBOJIOYHOMY Kainopy (AWG) MempuyecKux ycunue, H
cucreme MICO, MM COUnuYax, 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 kemil 304,000 578
350,00 700 kemil 355,000 645
380,00 750 kemil 380,000 690
400,00 800 kcmil 405,000 690
450,00 900 kemil 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
pumeuanne - | circular mil (cmil)=506,71-10" Mm% 1 kemil=506,71-107 v,

7 IlpuemMo-cAaTO4YHbIE UCTILITAHUS

7.1 Jannsre TpeboBanus gononusor Tpedbosanus [OCT P 51330.0, otHocsmumecs K 3amure Buia
e.

7.2 VcnblTaHue Ha 3IEKTPUYECKYIO MPOYHOCTh M3OJSILUM MPOBOJAT corjacHo 6.1. Jlomyckaercs
MIPOBOAUTH UCIBITAHUS MPU YBEIMUEHHOM B 1,2 pa3a UCHBITATEIbHOM HANPSHKEHUH, HO MPU 3TOM €ro

IUIATEIIFHOCTD OJDKHA ObITH He MeHee 100 Mc.

[Mpumedanue - B HEeKOTOPBIX ciydasx (hakTHIECKOe BPeMs HCTIBITAaHUH MOXKET ObITH cB. 100 MC, OCKOIBKY
o0pasiy CO 3HAYUTENBHOH PACIPENCICHHOW EMKOCTBIO MOXET IOHAZOOHTHCS JONOIHUTENBHOE BpeMs IJIs
JIOCTIKEHUSI (PaKTHYECKOr0 UCIBITATEILHOTO HAIPSKESHHUSL.

7.3 HcnblTaHue 3JEKTPUYECKOH IMPOYHOCTH H30MSIIMM s Oarapen (cornacHO 6.1) cumraror
YZIOBJIETBOPHUTEIBHBIM, €CIIM NOJIyYeHHOE 3HaYCHUE OTBeUaeT TpeboBaHmsM 5.7.2.7.

7.4 TpaHchopMaTopbl TOKA CIEIyeT WCHBITHIBATH HA MEXTYBUTKOBOE IIEPEHANPSIKEHHUE COTIACHO
[3] mpum mporexkaHnmm TO TEpBHUYHON OOMOTKE TOKa, NEHWCTBYIOIIEE 3HAUEHHE KOTOPOTO paBHO
IpeAeabHO JOMYCTUMOMY.

8 MapkupoBKa ¥ HHCTPYKIUH

Hanrnapie TpedboBarms nomonHsroT TpedoBanms ['OCT P 51330.0, koTopble pacmpoCTpaHSIOTCS Ha
3aIUTy BAAA e. DNEeKTPooOOPYIOBaHHUE JOIKHO UMETh CIEAYIONIYIO TOTONHUTEIHHYI0 MapKAPOBKY:

a) HOMHHAJIbHOE 3HAUCHWE HANpPSDKCHUS W HOMUHAIBHOEC 3HAUCHHWE TOKAa WM HOMHHAIILHOE
3HAYCHHE MOIITHOCTH. J[71s1 35ekTpoobopynoBanus ¢ K03(h(GHUIIMECHTOM MOITHOCTH, HE paBHBIM SIMHHIIC,

CJICAYCT YKAa3aTb 00e BCJIMYHHBI;
6) JUJIA BpalllaromnuXCa IJICKTPUICCKUX MallWH U, C€CIN H€06XOI[I/IMO, JJIA MAarouToB MEPEMCHHOI' O



TOKa yKa3bIBaIOT OTHOIIEHUE /[y 1 BpeMs Iz;

B) JUI U3MEPHUTEIBLHBIX IPHOOPOB C TOKOBEIYIIMMH YacTsIMH M H3MEPUTENIBHBIX TpaHc(hopMaTopoB
YKa3bIBAIOT TOK KOPOTKOTO 3aMbIKaHUSA /.;

) JUIS OCBETHUTENBHBIX YCTPOWCTB yKa3bIBAIOT TEXHWYECKHE JAHHBIE 00 HCIIONBb3YEMBIX JIaMIIax,
HalpHUMep UX 3JIEKTPUIECKHEe HOMUHAIBHBIE XapaKTePHUCTHKH 1, €CIIH HE0OXOANMO, pa3Mephl;

II) JUId COCIMHEHWH OOIIero Ha3HA4YEeHWs W COCIMHHTEIbHBIX KOPOOOK YKa3bIBAaIOT CIICYIOIINE
XapaKTEPUCTUKH:

- MAaKCHMAJIBHO JIOITYCKaeMyI0 PacCenBaeMyIO MOIIIHOCTD,

- IOIYCTHMOE JUTS Ka)XJIOr0 pa3Mepa BBIBOA KOJIMUYECTBO MIPOBOIOB, X CEYCHNE M MAKCUMAaJIbHBIN
TOK;

€) OTrpaHWYEHUsI NCTIONIb30BAHMS, HAIIPUMEp, SKCINTyaTalus TOJIBKO B YUCTOH Cpee;

’K) XapaKTEepUCTUKH CIELHAIbHBIX 3aIIUTHBIX YCTPOMCTB, €CIIM TAaKOBBIE TPEOYIOTCS, HAIlpuMep,
JUIS PETYIIMPOBAHUS TEMIIEPATYPhl WM JUIS JKECTKUX ITyCKOBBIX YCIOBHH, a TAaKXKe OCOOBIE YCIOBHSA
IIUTaHKs, HAPIMEp OT MpeoOdpa3zoBaTenel;

n) 115t OaTapeit corsacHo 5.7 yKa3bIBAIOT CIIETYIOIINE XapaKTEPUCTHKH:

- TUIT KOHCTPYKIMU 3JIEMEHTOB,

- KOJIMYECTBO 3JIEMEHTOB H HOMUHAJILHOE HaIpsKeHUE,

- HOMHHAJIbHYIO €MKOCTb W COOTBETCTBYIOIIIEE BPEMSI Pa3psIKH.

Ecnu MepsI 3ammThl, IpeTyCMOTpPEHHBIE B 5.7, HE IPUMEHSIOT, TO Ha KOHTEfHepe OaTapen JODKHA
OBITH ciieyromas TaOJIMIKa C HaINHChIO:

“IIPEJIOCTEPEXXEHUE! HE 3APSI)KATH BO B3PBIBOOITACHOM 30HE”.

K kaxmoit Oatapee IODKHA MNpWIIAraThcs HHCTPYKIHS MO SKCIUTyaTalldd M OOCITY)KHBAHHMIO,
NpEe/ICTaBIsieMasl HA CTaHLMIO Ui 3apsAAkd Oatapeid. OTa HMHCTPYKIUS JOIDKHA COZEpXaTh BCe
CBEJICHUS TI0 3apsiKe, SKCIUIyaTallud W OOCITyXHMBaHMIO Oarapen. MHCTPYKIHMS MO 3KCILTyaTaluu
JIOJDKHA KaK MHHUMYM COZIEp)KaTh CIEAYIONLYIO HH(OPMAIHIO:

- Ha3BaHWE M3TOTOBUTEIIS MJIM MOCTABIINKA, HIJIM €TO TOPTOBBIH 3HAK;

- KOJIMYECTBO 3JIEMEHTOB ¥ HOMUHAJILHOE HalpsKeHUe OaTapew;

- HOMHHAJIbHAsI EMKOCTb ¥ BPEMS Pa3psIKH;

- HHCTPYKIUH TI0 3apsIKe;

- Jpyrue cBeleHWs O 0e30IacHOM SKCIUTyaTauuu OaTaped, HalpHMeEp OTPaHWYCHUS OTKPBITHS
KPBIIIKA TIpH  3apsKe, MHHHMAJIbHOE BpEMs BBIICPKKH JO 3aKPbITUS KPBIMKH, YYUTHIBAs
BBICBOOOXICHNE Ta3a TI0CIIe 3aBEPIICHUS 3apsJIKH; IPOBEPKa YPOBHS JICKTPOJINTA, XapAKTEPUCTHKU
9NIEKTPOJIUTA U BOIBI ISl 3aTI0JTHEHHUS], MOHTa)KHOE TIOJIOKSHUE.

Ecim  Oatapero  3apsDKalOT HE C  TOMOLIBIO  CTaHZAPTHOTO  3apsHOTO  YCTPOICTBa,
NpeJHA3HAYEHHOrO Uil KOHKPETHOI'O 3JIeKTPOOOOpYNOBaHUA, TO Ha KOHTEHHEpE JOJDKHA OBITh
ClieqyIomas Halluch:

“TIPEJOCTEPEXXEHUE! CMOTPU PYKOBO/ICTBO I10 3APAIAKE BATAPEN”;

K) IUI1 PE3HCTHBHBIX HArpeBaTENbHBIX YCTPOWCTB M OJOKOB, Ha KOTOpBIE PacHpOCTPaHSIOTCS
JIOMTOITHUTENNBHEIC TpeOoBaHuU 5.9, - pabodyio TeMIepaTypy;

JT) IS BEIBOJIOB:

- XapaKTEepPUCTHKH TIOJCOCIUHIEMBIX IIPOBOJIOB, HOMHHAJIBHBI TOK H HOMHUHAJIFHOE HANPsDKCHUE.
Ecin mpocTpaHCTBO UIi MapKHPOBKH OTPaHMYEHO, TO OTH JAaHHBIC NPUBOAAT B HHCTPYKIHUH.
WHCTpyKIKS 10 MOHTaXXY U YCTAHOBKE JJOJDKHA KaK MUHUMYM COZIEPIKaTh:

- YCUIHS 3aTSDKKH, €CJIM M3TOTOBUTENEM YKA3bIBACTCS 3HAYCHHE YCUIIHS IS 3aTSDKKH,

- COOTBETCTBYIOIIYIO MAapKHPOBKY WIH JPYTHe HHCTPYKLHUH, JAIOIIHE Pa3bsICHEHUS 110 TIOATOHKE
YCTaHOBKE ITPOBOJIOB PA3IIMYHOTO CEUCHHS, €CITH 3TH JEHCTBHS HE SIBIAIOTCS OYCBUIHBIMHY,

- PEeKOMEHIAlMH 10 KPEIUICHHIO MPOBOJOB K BEIBOJAM, KOTJa CIOCO0 WX IOJACOSTMHCHHUS HE
SBJISCTCS OYEBUIHBIM,

- TpeOOBaHUS K yNAICHUIO U30JIILHH IIPOBOJIOB.

I[MTPUJIOXKEHUE A
(obOs3aTenpHOE)

MeToabl HCIBITAHUH KOPOTKO3aMKHYTBIX MALUIUH

A.1 Heobxoammo ompenenuTh MOBBIICHWE TEMIIEpaTypbl CTaropa M pOTOpa, MPOHCXOASIIEE B
HOPMaJIbHOM PEKUME paboThI, a TAKKe B AJICKTPOABUTATENIE C 3aTOPMOKECHHBIM POTOPOM.

I[Io BO3MOXHOCTM cledyeT TMPOHM3BECTH CpPaBHHUTENbHBIE M3MEPEHHS Ha AaHAJIOTMYHBIX
JIEKTPOABUTATEISIX M MOJEIISIX C IETIbIO MTPOBEPKH TOYHOCTH PACUETOB.



A.2 TloBbllIeHHE TeMIlEpaTypbl OOMOTOK CTaropa W pOTOpa B HOMHHAJIBHOM PEXUME pPabOTHI
cnenyet onpeaensts cornacHo I'OCT 28173.

A.3 TloBbllleHHE TeMIEPaTypbl B IEKTPOABUTATENSAX C 3aTOPMOXKEHHBIM POTOPOM OMNPEACISIOT
9KCTIEPUMEHTAJIBHBIM IIyTEM CIIEIYIOIINUM 00pa3oM.

A.3.1 Korzma 351eKTpoABUTATENb ¢ 3aTOPMOXKEHHBIM POTOPOM €IIE HAXOAUTCS IpU TeMIepaType
OKpY>Karollel Cpeibl, MOJA0T HOMHHAIBHOE HAIPS KEHUE HOMUHAIBHOW 4aCTOTBL.

A.3.2 Tok cTatopa, ©3MEPEHHBIN Yepes 5 ¢ Mmocie Mycka, IPUHUMAIOT 33 Ha4aIbHbIN ITyCKOBON TOK
1.

A.3.3 TloBblleHHMEe TeMIIEpaTypsl poTopa (CTEp)KHH W KOJNbIA) H3MEPSIIOT TepMoIllapaMu |
N3MEPHUTENBHBIMH YCTPOMCTBAMH, C ITOMOIIBIO ITpeoOpa3oBaTeel TeMITepaTyphl WK JPYTHX CPENCTB,
IIOCTOSIHHAs. BPEMEHU KOTOPBIX MaJia 10 CPABHEHHIO CO CKOPOCTBIO MOBBILIECHUSA TEMIIEPATYPLI POTOpA.
PaccmaTpuBaroT HanOONBIIYIO U3 W3MEPEHHBIX TEMIIEPATYD.

[Mpumeuanue - CymecTBYIOIMIl I'paJUEHT CKOPOCTH MHOBBILICHHS TEMIIEPAaTypbl B OTIEIBHBIX CTEPIKHAX
POTOpa 3aBUCHUT OT UX PACIIONIOKEHUSI OTHOCUTEIIBHO IPOCTPAHCTBEHHOH rApMOHHKY (ha309aCTOTHOTO AUAIa30HA
HanpsDKeHUs Ha OOMOTKax cTatopa. DTOT IpaJleHT, cocTaBisomuid He MeHee 20% It 3JIeKTpoABHTaTeNel ¢
HHU3KOH IPOCTPAaHCTBEHHOH T'apMOHHUKOHM, MOXeT ObITh 3HauuTenbHO Oombime. Ecim B anmexTpopBurarene
MIOMECTHUTh TEPMOIapbl BCETO B JIBAa CTEPXKHSA POTOPA, HANPSDKEHHWE Ha KOTOPBIX CMeImeHo mo ¢asze Ha 90°, To
yBeIMYEHHE HaUOONBIIEr0 M3MEPEHHOTO MOBBIMICHHS TeMmmepaTypsl Ha 10% TmO3BONMSET CKOMIICHCHPOBATH
BBICOKYIO TE€MIIEPATYpPY J1000r0 APYroro CTEpKHs poTopa.

A.3.4 B xauecTBe BEJMUMHBI, XapaKTePHU3YIOLIEH MOBBIIIEHIE TEMIIEpaTypbl OOMOTKH, TPUHAMAIOT
CpezHee MOBBIIIEHHE TEMIIEPATYPHI CTATOPA, OMPEAEIIEMOE C IOMOIIBIO TEPMOCOIPOTHUBIICHHSI.

A.3.5 Ecnu ucbITaHNE 3JIEKTPOIBHUIATEISI C 3aTOPMOKEHHBIM POTOPOM TPOBOJAT HAIPSHKEHHEM
MEHbIIIE HOMHHAJBHOTO, W3MEPCHHBIC BEJIMYMHBI CIIEIYET YBEIWYHMBATH MPOIOPLIHUOHAIBHO
OTHOIIEGHWIO JTHX HANpsHKEHWH, B TPSIMOM 3aBHCHMOCTH OT ITyCKOBOro Toka (cM. A.3.2) wu
MIPOITOPIIMOHAIBHO KBaJpaTy IOBBIIEHUS TeMIlepaTypbl. IIpu 3TOM ciexyeT yduThIBaTh 3(PQEKTHI
HACBIIIEHNs] B MAarHUTONPOBOJIAX CTATOpa M POTOPA, €CIIH TAKOBBIE HMEIOTCSL.

A.4 TloBplmeHNE TEMIIEPATYPHI B AIEKTPOABUTATENSIX C 3aTOPMOKEHHBIM POTOPOM PaCcCUHUTHIBAIOT
CJIETYIOLIM 00pa3oM.

A.4.1 Tlpm pacdere TeMIepaTypbl KOPOTKO3aMKHYTOTO pOTOpa MOBBIMIEHHE TEMIEPaTyphl
pacCUMTHIBAIOT 1O OOIIEMY KOJMYECTBY TEIUIOTHI C y4ETOM TEIUIOTHI, HOIJIOMAEMON CTEPKHAMHU H
KOJIbIIaMH, a TaKXe TEMJIOEMKOCTH KOPOTKO3aMKHYTOro poropa. HeoOXomuMo Takke Y4HTHIBATh
BIMSHUE CKUHA((EKTa HA paclpeielieHne Tela B CTePXKHIX. BO3MOXKHBI HOMyCKH Ha TEII000MEH
JKeresa.

A.4.2 CkopocTh TOBBILICHHS TEMIIEpPAaTyphl OOMOTKHM cratopa Bo BpemeHu AO/t, K/c, B
JIEKTPOABUTATEIIE C 3ATOPMOKECHHBIM POTOPOM PACCUMTHIBAIOT 1O (hopmyrte

A—H:]'zbwz, (A.1)
t

IJIe / - INIOTHOCTh HAYAILHOIO IyCKOBOTO TOKA, A/MM’;

b - xo3pPUIMEHT NpUBEACHNS, YIUTHIBAIOIINI pacCceMBaHHUE TEIUIA OT NMPONHMTAHHBIX OOMOTOK,
paBubiit 0,85;

a - Ko3((UIIEHT, YINTHIBAIONMIL MaTepHa 06MoToK, K-mm*/(A*c).

T memm a = 0,0065 K-mm*/(A*c).

A.5 Onpenenenrie BpeMeHH ¢

A5.1 Ha pucynke A.l nokazana MeToAuKa OIpeleNneHHs BpeMeHu fp. M3 mnpenenbHON
TemriepaTypsl C BBIUMTAIOT MaKCHMAJBHYIO OKpyXaromrylo Temmepatypy 4 (ooemmo 40 °C) m
BEJIMYMHY, XapaKTEPU3YIONIYIO TOBBIIICHIE TEMIIEPATypsl B HOMUHAJIBHOM PEXHME paboThl, - OTPE30K
AB Ha pucynke A.l. Bpems gz omnpemensioT mo Moiay4eHHOH pa3HocTH BC M CKOPOCTH ITOBBILICHHS
TEMITEPaTYpHI B DJIEKTPOIBUTATENE C 3aTOPMOXKEHHBIM POTOPOM (M3MEPSIOT MM PACCUUTHIBAIOT).

Jlis poropa m craTtopa TpPOBOMAT OTHENbHBIE pacdyeThl. HanMmeHplnee W3 IBYX 3HAYCHHUH
TPUHAMAIOT 32 BPeMsI /g JUTSI JJIEKTPOABHUTATENS] COOTBETCTBYIOLIEr 0 TEMIIEPAaTyPHOTO KJIacca.

A.6 DnexTpoaBHUraTeli C >KECTKHMH ITyCKOBBIMH YCIOBHSIMHM WJIN CHAOXXEHHBIC CIICNHAIbHBIMH
3alIUTHBIMHA YCTPOWCTBaMH (HampuMep, YCTPOMCTBAMH KOHTPOJS TeMIlepaTypsl OOMOTOK) CIIEAYeT
UCTIBITHIBATH C YKa3aHHBIMH 3aIIUTHBIMH YCTPOHCTBAMH.

A.7 DnextpoxBuraTeny, odpasyromue 6J0K1 ¢ MpeoOdpa3oBaTeNsIMK 1 3alIUTHBIMU yCTPOWCTBAMH,
ClIelyeT MOABEPTHYTh MCIBITAHIIO, KOTOPOE JOJDKHO MOKa3aTh, YTO B YCIIOBHSX SKCIUTyaTaluy OJI0Ka
JIEKTPOABUTATEIISI M TIPE0Opa30oBaTes He IPONCXOJNT MPEBIMICHUS TPEAETbHON TEMITEPaTypBhI.
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A - HauBEICIIAS JAO0ITyCTUMaAs OKpYKarollas TeMIeparypa, B- TeMIeparypa B HOMUHAJIbHOM
PeKUME pa60TI>I; C- npeacibHadg TeMIICpaTypa, t- BpEMsI; I - noBeIICHTE TEMIICPATYPLI B
HOMHHAJIbHOM PCIKUMEC pa60TI>I; 2 - TIOBEIIICHUE TEMIICPATYpPhI CTATOPA U POTOPA IPU UCHIbITAHUN
QJICKTPOABUIATECIIA C 3aTOPMOKCHHBIM POTOPOM

Pucynok A.l - I'paduk onpeneneHust BpeMeHH ¢

I[MPUJIOXXEHUE b
(obs3aTenBHOE)
HcnpiTanue crienuaJbHbIX Pe3UCTUBHBIX HATPEBATEIbHBIX YCTPOHCTB H 0JI0KOB

b.1 Pe3uctuBHBIEC HarpeBaTeNbHbIE YCTPONUCTBA, TIOIBEPraeMble MEXaHHIECKOMY BO3ICHCTBHIO

I'mOkne pe3sucTHBHBIC HAarpeBaTeNIbHBIE YCTPOMCTBA, TaKHe KaK HarpeBaTelbHbIC KaOelu W JICHTHI,
HE 3aIMIICHHBIE MEXaHNIEeCKH 00O0JI0UYKOI M OTBEYaloIue TpeOOBaHMSIM K 000I0YKaM, H3JI0KEHHBIM
B I'OCT P 51330.0, cienyer moABeprHyTh HCIBITAHUSIM Ha Pa3/aBIMBaHNC U HU3KOTEMIICpaTypHOMY
UCTIBITAHUIO HA CTHOaHNE COTJIAcHO [2].

B.2 IorpyxHbIe pe3CTHBHBIEC HAIPEBATENBHbBIC YCTPOHCTBA M OJIOKH

O6pazen wiHn 4acth 0Opas3ma Ha 14 cyT HOrpyXaloT B BOAONPOBOAHYIO BOAY Ha IiryOuHy 50 MM.
3aTeM COOTBETCTBHE CONPOTHBICHMS H3O/SIIMM  WCHBITYEeMBIX 00pasloB  HIPeXbsIBISIEMBIM
TpeOOBaHMSAM OTPEIEIAIOT 0 METOANKE, H3JIOXKEHHOH B 6.8.3, mepeuncienus a), 0).

[lpumewanme - OTO WCHBITAaHWE HE NPEJHA3HAYEHO [UISI MPOBEPKH IPUTOTHOCTH PE3UCTHBHOTO

HArpeBaTeIbHOTO YCTPOWCTBA WM OJIOKA JIJIsl MCTIONB30BAaHUS B APYTOi Cpeae TOMUMO BOJIBI WM TPH AaBICHUU
cB. 500 Ila.

b.3 Pe3ucTrBHBIE HarpeBaTeNbHBIC YCTPOWCTBA MM ONOKH C TUTPOCKONHYECKHM H30JHPYIOIINM
MaTepHaIoM

Yactn ycTpoicTBa, 00ECIEUNBAIOIINE TE€PMETHYHOCT, MOABEPraloT BO3JEHCTBHIO TEMIIEpaTyphI
(80+2) °C B Teuenue 28 cyT mpu OTHOCHTENbHOH BinakHocTH He MeHee 90 %. [locme sToro obOpasern
HAacCyxXxo BBITHPAIOT M COOTBETCTBHE CONPOTHBICHUS W3O/SIUN MNPEABSIBISEMBIM TPeOOBaHUSIM
OIPEIEIISIIOT MCIIBITAHUEM 10 MeToanke 6.8.3, mepeuncienus a), 6), Ho 6e3 MorpyxeHus B BOAY.

b.4 TlpoBepka TmpenenbHOW TEMIEpaTyphl PpE3UCTUBHBIX HArpeBaTEeNbHBIX YCTPOWCTB 32
HCKITIOUYEHHEM HarpeBaTeIbHOI'O CETEBOT0O Kabes, OJI0KOB, TAHENEH U CHCTEM

b.4.1 Ucmeitanmne npooast B coorBercTBum ¢ b.4.2, b5.4.3 win 5.4.4.

HcnpiTanne ciaexyer MpOBOMUTH TOCHE CTAOMIM3alMM MOIIHOCTH HarpeBa Ha YpOBHE, KOTOPBIH
omnpezieeTcs TOJAaHHBIM HANpsHPKEHWEM NHTaHMs, MOBBIMEHHBIM Ha 10 % 1o oTHomeHuro K
HOMHMHQJIFHOMY WM YMCHBIICHHBIM Ha BEIMYMHY, PAaBHYIO JOIYCKy (110 3HAaY€HHIO), B OMax, Ha
CONPOTHUBJICHNE PE3UCTHBHOIO HArpEBATEILHOTO OJIOKA.

[Ipumedanmne - HarpeBarenbHple OJOKM C 3alIUTHON CHUCTEMOW corjacHo 5.9.12, HO wHcHBITaHHBIE 0€3
3aIUTHON CHUCTEMbI, MOTYT OBITh CEPTU(DUIMPOBAHBI KaK AIIEKTPOOOOPYIOBAHHE TOJIBKO B TOM CIIy4ae, €Clid BO
BpeMsI WCTIBITAaHHUS IMPOBOISAT MOJCIMPOBaHUE pabOYMX YCIOBHA. B mpoTHBHOM ciydae HarpeBaTeNbHBIH OJIOK
MOXET paccMaTpUBAThCS TONBKO Kak EX-KOMIOHEHT, U TpeOyeT [OMONHHUTENbHOW CepTUQUKAIIMN



ANIEKTPOOOOPYIOBaHMS, B KOTOPOM OH UCIIONB3YeTCS.

Bb.4.2.1 Maxcumanvhas memnepamypa, 00nycKkaemas 3auumHol CUCMeMOoll

MaxkcuMabHYI0 TEMIIEPATYPY, AOIMYCKAEMYIO 3aIUTHON CHUCTEMOM, ONPEAEISAIOT IPU OTKIFOUEHHH
JIOTIOIHUTENBHBIX PEryJIMpYyIOmMX yCTpodcTB. [yt obecnedeHUss TeMnepaTypHOH CTaOMIBHOCTH
CJIelyeT YUNTHIBATh IIOCTOSHHBIE BPEMEHH JITaTYMKOB TEMIIEPATYPBI.

b.4.2.2 3awumnasn cucmema, uzmepsaowas memnepamypy u He MeHee 00H020 napamempa

MakcumanbHyl0 — TeMIlepaTypy ompeaenstor cortacHo b.4.2.1 ¢ yderom  Haumboiee
HEOJaroOMPHUSTHRIX YCIIOBHM, JOMYCKAEMBIX YCTPOHCTBOM(MH) H3MEPEHHS APYroro(¥x) mapaMerpa(oB).

b.4.2.3 3awumnasn cucmema, usmepsirowas opy2oil napamemp, Kpome memnepamypbl

MaxkcumanbHyl0 TEeMIlepaTypy OIPEACISIOT C Y4eToM HauOosee HeOIaronpHsTHBIX YCIOBHH,
JIOITyCKAEMBIX YCTPOMCTBAMU U3MEPEHUS IPYTUX MapaMeTpOB.

b.4.3 Pe3uctuBHBIN HarpeBaTeNbHBIN OJIOK CTaOMIIM3UPOBAHHON KOHCTPYKINH

OO0pazen UCTIBITHIBAIOT B CaMbIX HEOJIATOMPHATHBIX YCIOBHAX, 0003HAUYEHHBIX HW3TOTOBHUTENEM MU
NIPU3HAHHBIX TAKOBBIMH HCIIBITATEIFHBIM BEAOMCTBOM. YCJIOBHS HCIBITAHUS IPEIYCMaTPUBAIOT
HYJIEBOW pacxol WM HE3alloJIHEHHBIH TpyOONpoBOn WM pe3epByap. VcmpITaHue MPOBOIAT IOCIE
CTaOMIM3aliK BBIXOAHOW TEIUIOBOH MOIIHOCTH HA YpPOBHE, KOTOPBIH OMNpenenseTcss MOoAaBacMbIM

+10
HAIIPS’)KCHUEM IMUTAHUA, COCTABJIAOIINM 1 10715 % OT HOMHUHAJIBHOI'O U YMCHBIUICHHBIM Ha BCINMYUHY,

paBHYIO JOMyCKy (110 3HAYEHHUIO), B OMax, Ha CONPOTHBIICHUE PE3UCTHBHOIO HArpeBaTEILHOTO OJI0Ka
(em. B.4.2). Mogenupyembie pabodne yCIOBHS MOTYT OBITh COTJIACOBAHBI HCIBITATEIBHOMN
OpraHu3anyell ¢ U3rOTOBUTENEM.

b.4.4 HarpeBarenbHoe yCTpOHCTBO, 001a1ato011ee CBOMCTBOM CaMOOTPaHUYCHHUS

Ecmu ucnbiTyemblii oOpaser; npencraBisieT coboi kabenb WM JIEHTY, TO oOpasen JUIMHOH 3-4 M
IUIOTHO CBOPAYMBAIOT B CIHpallb M IIOMEIIAIOT BOBHYTPh OOONOYKH M3 TEPMOHM3OJIMPYIOLIETO
MaTepHana, CHocoOHOTO BBIICPKHUBATH Pa3BUBAEMYIO TEMIIEPATYPY.

O6omnouka omKHA OBITH anuadaTHOH. /s n3MepeHnsl MaKCHMAalIbHOW TeMITepaTyphl TOBEPXHOCTH
UCIIBITYEeMOTo o0pa3la K HeMy KpeImsiT TepMOIlapbl. 3aTeM IpH HadadbHOW TemIiepaType oOpasiia,
paBHoii (20£3) °C, Ha Hero mojmaroT HampspkeHue, coctasistoniee 110% or mHommHambHOTro. Ilocme
JIOCTIDKEHHSI COCTOSIHMSI TEIUIOBOIO PAaBHOBECHS CIEAYET ONPEAEIUTh MAaKCUMAJIBHYIO TEMIEpAaTypy
MIOBEPXHOCTH UCTIBITYEMOr0o 00pasia.

Jpyrue THUNBl PE3NCTUBHBIX HArPEBATENBHBIX YCTPOWCTB, KOTOPBIM TaK)Ke IPUCYILE CBOWCTBO
CaMOOTPaHMYCHHS, CIEAYET UCIIBITHIBATE AaHAJOTHYHO B COOTBETCTBYIOIMIEH 000I0UKe.

I[MPMJIOXKEHUE B
(ctpaBovHOE)

TensoBas 3ammura KOPOTKO3aAMKHYTBIX MAallIUH

B.l B pmaHHOM mNpWIOKEHWM NPHBENCHA JIOMOJHHUTENbHAS HWHGOPMALUS Uil IOTPeOHTENs,
MIOMOTAIOIIAsl TPH BBIOOPE 3aIIUTHBIX YCTPOMCTB M, B YACTHOCTH, JAIOTCS PEKOMEHIALMH IO HX
BBIOOPY W TIPUMEHEHHWIO, OTIMYAIONIMECS OT OOMIENPUHSTHIX INPOMBINUICHHBIX METONOB WIIH
JIOTIOJTHSIOIINE HX.

B.2 Tlpu obciyXuBaHWUM AJIsI BBITOJMHEHHs TpeOoBaHM 4.8.4 MOXKHO HCIIOIB30BaTh 3alUTHOE
YCTPOHWCTBO OT MEPErpy3KH ¢ OOpaTHBIM OTCUETOM BPEMEHM 3ara3fbIBaHus (HapuUMep, cTapTep Ui
NPSIMOTO ITyCKa C peJie OT TEeIUIOBOM NEperpy3Kkd), HO INPH YCIOBHH, YTO 3allUTHOE YCTPOWCTBO
OTBeUaeT pekoMeHganuu B.3.

B.3 3ammrHOE yCTpOICTBO OT Meperpy3ku ¢ oOpaTHBIM OTCUETOM BPEMEHH 3aIla3IbIBAHUS JIOKHO
obecrieynBaTh HE TOJIBKO KOHTPOJb TOKA 3JEKTPOJIBUTATENs, HO U OTKIIOYEHHE 3JIEKTPOJIBUTATENS C
3aTOPMOKEHHBIM POTOPOM B TEUEHHE BPEMEHH /g

B pacnopspkeHHH TOTB30BaTelst TOJDKHBI OBITh TPa(UKH 3aBHCUMOCTH “‘TOK-BpeMs” C yKa3aHHEM
BPEMEHH 3ama3/IbIBaHMs CpabaThIBaHUS peie OT Meperpy3ku Kak (yHKImu oTHomeHus 1,/Iy. I'padux
JIOJDKEH OTpakaTh BpPEMEHA 3ama3/bIBAaHMs, HAUWHAs CO 3HAYCHUH BPEMEHM 3ama3[bIBaHMs UL
JIEKTPOABHTATEINISI IIPHU Temiieparype okpyxaromieli cpeapl 20 °C u 3akaH4uMBas BpEeMEHaAMHU
3aIa3AbIBaHus U1 HE MeHee 4yeM 3-8 oTHOmeHuH 1,/ 1y.

Bpemst OTKITIOUEHHS 3IIEKTPOJBUIATEIISI OT CETH 3aIIUTHBIM YCTPOHCTBOM HE JOJDKHO OTIHMYATHCS
Oonee uem Ha £20% OT HaWJCHHOTO BPEMEHH 3aIla3/IbIBaHMS.

B.4 Jlnst mocTOSTHHO 0OCTY>)KMBAaEMBIX 3JIEKTPOJBHUraTeNeH, SKCITyaTHPYIOLUINXCS 0€3 Meperpys3ox,
HE 4acTO 3aIlyCKaeMBIX W HE HarpeBalOIIUXCS, JOTOJHUTEIBFHO IpHEMIIEMa 3alliTa OT MEPErpy3KH ¢
MIOMOIIBIO YCTPOMCTBA C OOPATHBIM OTCUETOM BPEMEHH 3aIla3/IbIBAHUS.



OJIEKTPOBUraTeN! C )KECTKAMU IIyCKOBBIMU YCIOBUSIMHU M YaCTBIMU IIyCKAMU HCIOJB3YIOT TOJNBKO
IPH HAJIUYAU COOTBETCTBYIOIIMX 3allUTHBIX YCTPOMCTB, NPEAOTBPAIAONMX IMPEBBIIICHUE
IpeeIbHON TEMIIEPATYPBHI.

ITyckoBbI€ yCIOBUS CUMTAIOT )KECTKUMHU B TOM ClIydae, KOTa 3aIllIUTHOE YCTPONUCTBO OT MEPETPY3KH
¢ oOpaTHBIM OTCYETOM BpEMEHM 3ama3/blBaHMs, BbIOpaHHOE corjmacHo B.3, oTkimrouaer
JNEKTPOABHTraTeNb JO TOr0, KaKk OH JOCTUraeT HOMMHAIBHOW ckopocTd. Kak mpasmio, 3T0
TIPONCXOJIUT, €CIIN 00IIee BpeMs ITycKa MpeBbImaeT B 1,7 pasza BpeMs /.

I[MPUJIOXXEHUE I
(obs3aTenBHOE)

JlonoJIHUTEILHAS YIeKTPUYECKAs 3alIUTA PEe3UCTHBHBIX HATPEBATE/ILHBIX YCTPOICTB U
0JIOKOB

I'.1 Oens

JlonoNMHUTENbHON 3aLIUTON OT CBEPXTOKA B AJIIEKTPOTEXHUYECKOM H3AETIUH SIBISIETCSl OTpaHUYEHUE
a¢deKTa HarpeBa M UCKITFOYSHUE BO3MOKHOTO TyTOBOTO MPOOOS 32 CUET HEMPaBUIILHOTO 3a3¢MIICHAS U
TOKOB YTE€UKH IPHU 3a3E€MJICHUU.

I".2 MeTox 3ammThl

Mertop 3amuThl 3aBUCUT OT TNa cucteMbl 3a3emierHus (cMm. ['OCT 30331.2/TOCT P 50571.2).

a) B cucremax 3azemmenms tumoB TT m TN ciemyeT HWCHONB30BATH 3aIlUTHOE YCTPOWCTBO,
paborTatoree 0T OCTAaTOYHOTO TOKA U MMEIoIIiee HOMUHAIBHBIA OCTaTOYHBIN paboumnii Tok He 6onee 300
MA.

[Ipenmourenue ciemyer OTAaBaTh 3AIIUTHEIM YCTPOMCTBAM ¢ HOMHUHAIBHBIM OCTATOYHBIM Pa0OIrM
TOKOM, paBHbIM 30 MA. VY Takoro 3aliUTHOTO YCTPOICTBAa MaKCHUMaJIbHOE BPEMsI OTKIIOUEHHS OT CETH
HE TPEBHIIAET 5 ¢ NMPH HOMHHAJIBHOM OCTaTOYHOM pabodeMm Toke M He mpeBbimaer 0,15 ¢ mpu
MIATHKPATHOM HOMIHAJIBHOM pabodeM TOKE.

[Ipumeuanus

1 B TumoBomM ciydae 3ta cucreMa OyAeT npephiBaTh BCe He3a3eMIICHHBIE (asbl TP TOKE OTKIIOYECHHUS OT CETH,
paBHOM miu 6ombie 30 MA.

2 JlononHUTENbHAs UHGOPMAIHS O 3aIUTHBIX YCTPOHCTBAX, pAa0OTAIONINX OT OCTATOYHOIO TOKA, IPHBECHA B
I'OCT P 50807.

6) B cucreme 3azemnenust Tuna IT ycTpoHCTBO KOHTPOIISI H30JISIIMN UCTIONB3YIOT JJIS TIPEPHIBAHUS
MIUTaHKSA B CIydae, KOT/ia COpOTHBIEHHE M30isnun He Oosee 50 OM/B HOMHHAJIBHOTO HANPSDKEHUSL.

MMPUJIOXKXEHUE [
(ctipaBovHOE)

Caeenusi o onpesejJeHUI0 KOMOMHALMIT BHLIBOJOB 1 POBOJOB /IJIsl COeNHEHHUI 0011ero
HA3HAYCHHSA H COCAMHHUTEIbHBIX KOPOOOK

J1.1 OO1mpe momoKeHus

B OonbIIMHCTBE THITOB 3IIEKTPOOOOPYIOBAHMSI UCTOUHUKOM TeIUTa SIBJISIETCS YETKO ONpeJieJICHHAs
YaCTh IEKTPOOOOPYIOBAHHS.

B coepnHeHmsIX 00IIero Ha3HAUCHHUS M COCMHUTENBHBIX KOPOOKaX OCHOBHBIM HCTOYHHMKOM TEIlIa,
KakK MpaBUIIO, SIBIISFOTCS KaOeIH, TIOICOSANHIEMbIE K BRIBOAM, a HE CaMU BBIBOJBL. JTOT (haKT ciemyer
VUYHUTBIBATH NIPU YCTAHOBJICHHH COOTBETCTBYIOLIETO TEMIIEPATYPHOTO Kiacca COCOHHCHUH OOIIero
Ha3HAYCHUS U COSIUHUTEIILHBIX KOPOOOK.

MakcumanbHOE TMOBBIICHHE TEMIICPaTypbl BHYTPH KOpPITyca TakoOW KOPOOKH 3aBHCHT OT JBYX
(aKkTOpOB: TIOBBINICHHS TEMIICPATyphl OTHCIBbHBIX BBIBOJAOB M MPOBOAOB W OOLICr0 KONUYECTBA
BBIBOJIOB M IIPOBOAOB BHYTPH KOpITyca, YTO BEIET K IOBBIMICHUIO TEMIIEpAaTyphl B KOpIyce H
TEeMIepPaTypbl OTHENbHBIX BHIBOJOB BBIIIE IOIMYCTHMOH. M3 Bcex BBIBOIOB, PACHONIOKECHHBIX B
KOpITyce, U WIUTFOCTPAIlUU BHIOPAHBL: “HaMXYAIINA BBIBOX * (cM. 6.7), COOTBETCTBYIOIIMA ITPOBOJ C
MaKCUMaJbHBIMA HOMHHAJIBHBIMH XapaKTePUCTUKAMU M HaUOOJbIIee TOBBIICHUE TEMITCPATyPhl BBIIIE
JOITyCTHMOH JUIsl KOHKPETHOTO COSIMHCHUS.

* Hauxyqumii BBIBOJ - 9TO BBIBOJ, HA KOTOPOM BO3HHKAeT HauOoJblliee yBeludeHue Temueparypsl. K atomy
BBIBOJLY ITOACOEANHSIOT MIPOBOJIAa MAKCUMAIBHOTO CEUCHUS.



J.2 Meton omnpeneneHusi MAaKCUMaIbHON pacceMBaeMON MOILHOCTH

MakcuManbHyl0 HOMHUHAJIBHYIO pPacCeMBAeMYI0 MOIIHOCTb ONPEAENsiioT corinacHo 6.7 Ha
“HamxymmeM BeIBONE *. JI7s COOTBETCTBYIOIMIECTO TEMIIEPATYPHOTO KiIacca KOPITYC MOXKET COACPkKaTh
m000e, BIUIOTH O MAaKCHMAJIBHOI'O KOJHMYECTBO BEIBOAOB, JOMYyCKaEMOE (I3UUYCCKUME pa3MepaMu
KOpIlyca, MPHU YCJIOBHH, YTO HE MPOMCXOAUT MPEBBILIEHUS JTONYCKAEMOro Ipejaeiaa MaKCHUMaJlbHOW
paccenBaeMoit MomHOCTH. [Ipr 3TOM “HamXyamIvil BEIBOA * MOXKET BXOJUTH WM HE BXOJUTH B YHCIIO
3THX BBIBOJIOB.

* Hamxyammii BEIBOJ - 3TO BEIBOJ, HA KOTOPOM BO3HHMKAeT HAaHOOJbIIEe yBeIUdIeHHe TeMuepaTypsl. K atomy
BBIBOJIY IIOJICOEIUHAIOT IPOBOZIa MAKCUMAJIBHOTO CEUEHMUS.

Jns kaXaoro BBIBOJA PACCEMBAEMYI0 MOLIHOCTh PACCUUTHIBAIOT IO MAaKCHUMAaJIbHOMY TOKY,
MPOXOMAIIEMY dYepe3 HEro, W IO CcOompoTuBicHMIO mpu Ttemmeparype 20 °C it BeIBoma M
COOTBETCTBYIOIIETO MPOBOAA WIM MPOBOAOB. IIpeamonaraercsi, 4TO MIWMHA KaXXAOTO MPOBOAA OT
KaOeIFHOTO BBOJA JO BEIBOJA paBHA IOJIOBHHE MAaKCHMAIIbHOI'O BHYTPEHHETO JIIMHEWHOTO pazMepa
Kopiryca (yTpOeHHas [UTMHA AUATOHATH KOpITyca), T. €. IpHHIMaeMasi BO BHUIMaHHE JUTHHA TPOBOAA OT
KaOeIFHOTO BBOJIA JO BHIBOJIA COCTaBJISACT IOJOBHHY PACCTOSHHS OT BBIBOJA JIO MPOBOJAA BBIBOJA,
HCIOJIb3yEMOro B 6.7.

CymMa paccerBaeMBIX Ha OTACTBHBIX BBIBOJAX MOIIHOCTEH IMPEICTABISECT OOIIYIO PacCceHBAEMYIO
MOIITHOCTH JUTA TaHHOW KOH(UTypaIly U JaHHBIX yciaoBui mermm. O0Imas paccemBaeMas MOIITHOCTh HE
JIOJDKHA MPEBBIILIATH JOMYyCKaeMbli Mpeaesl MaKCUMAaJIbHOM paccernBaeMOM MOLITHOCTH.

ITpumeuyanue - J[Ins ympouieHMs pPacyeToOB HM3TOTOBUTENb JOJDKEH IPENCTABUTh TaOJMIly 3HAuCHHN
conpoTuBieHui npu Temmneparype 20 °C w1 Bcex BBIBOAOB M Kabelei, HCIOIb3yeMbIX BHYTPH KOpITyca.

J1.3 B xauecTBe anbTepHATHBHI, MAKCUMAJIFHYIO PACCENBAEMYIO MOIITHOCTh MOXKHO ONPEICTISATh TS
KaXIOr0 pa3Mepa BBIBOIA IO JOMYCTUMOMY KOJHYECTBY TIPOBONIOB, CEUCHHIO TIPOBOAA H TIO
MaKCUMaJbHOMY TOKY. [Ipy Hanwuum psiia codeTaHui ATHX BEJIHYHH UX yI00HEE MPEICTABUTH B BHUIIC
TaOJIHIIBI.

I[MPUJIOXXEHUE E
(cnpaBovHOE)

IMy6naukauuu, HCHoab3yeMble P pacyeTe TeMIEPaTyPhl 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 ocraHOBKH, BpeMs YCKOpEHHs, dacToTa Irycka: MU} u daktsr’, Tpyast
WHCTUTYTA WHXCHEPOB JJICKTPUKOB M 3JIEKTPOHIIMKOB. IIpombIimuieHHOEe mpuMmeHeHne, [A-29, N 1,
c.42-51, saBaps/deBpans 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 KpymHOraOGapWTHBIX O3JEKTPOIBHraTeled CO  CpEeIHHM
HaNpsDKEHNUEM - KOHCTPYKIUS 3amuTa 1 6e3omacHocts”’, Otuer o KoHpepeHuun. - 1994, 41 exxeronnoe
copemanre. Kordepenmms no HeTSIHOHM M XMMHUYECKOW NPOMBIIIICHHOCTH MHCTHTYTa WH)KCHEPOB
ANEKTPHUKOB U 3JCKTPOHIINKOB, [A-31, ¢.141-151, cerTsa0ps/okTa6ps 1995

IMPMJIOXEHUE X
(ctpaBoYHOE)
CTanagapTHoOe nonepevHoe ceyeHne MeIHbIX TPOBOI0B
B tabmune JK.1 naHO cpaBHEHHE MONEPEYHBIX CEYEHHI MEIHBIX MPOBOJOB 110 AMEPUKAHCKOMY

npoBonoYHOMY Kasmopy (AWG) ¢ ceueHnsIMH, YCTaHOBJICHHBIMH MEXAYHapOIHbIM cTagapToM MCO
U METPUYECKOU CUCTEMOH.



Tabmnuma X.1 - CpaBuenne pazmepoB AWG/kemil u MeTpryeckux pazmepoB

Ceuenne no craumapry UCO, MM’ Ceuenue 1o kaauopy, OKBUBAJIECHTHOE CEUCHHE B
AWG/kemil METPHYECKOMH 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
Hpumeuanne - | kemil=506,71-10" i,

I[MPMJIOXKEHUE 1
(obs3aTenbHOE)

OaHOMITHIPBKOBLIE NATPOHBI THHA Fa6*

* W3neuenne u3 qononHenust 12 (MOK 61-1M-89) k cranmapry MOK 61-1-69 “Ilokony u maTpoHEI JaMI o
CcpeacTBaMH KOHTPOJISA B3aUMO3aMEHseMOCTH 1 Oe3omacHocTd. Yacts 1. Lokomu mamm”.

N.1 B TrOTOBBIX M3AENHAX PACCTOSHHE IOBEPXHOCTHOrO Mpo0Os Halx H30MsIHUel MexIy
HEHU30JIMPOBaHHBIMA KOMITIOHEHTAMHM W METAIUITMYECKOW 00O0JIOUKOHM IOJDKHO OBITh HE MeHee 6 MM.
KOHTaKkTHBIH INTBIPp W METANIMYECKHH KOPIYC JIOJDKHBI OBITh IOKPBITHI HUKEJIEM HWIH
COOTBETCTBYIOIIMM 00pa3oM 3alMIIEHB OT KOPPO3WW. BepXHss 4acTh 3amasHHOTO HITHIPS JOJDKHA
OBITB TTOTYKPYTIIOMH.

N.2 Ha pucynke M.l u B Tabmume 1.1 npuBexeHs! pasmMepbl BaKHBIE JJIsI B3aUMO3aMEHIEMOCTH
OIHOUITBIPHKOBBIX MATPOHOB JIIOMHHECIIEHTHBIX JaMII TUma Fab.



¥ 2..--"'

E

| - M30SIMOHHBIN MaTepual (BUI TPOU3BOJILHBIN);
2 - NoAMpPOBaHHAS TOBEPXHOCTH JUIS IPUMTAaUBAHUS

Pucynok 1.1 - OnHomTEIpEKOBEIN NaTpoH Tuna Fab

Tabnuma U.1 - Pazmepsr oqHOIITHIPHKOBOTO MaTpoHa Tuma Fa6o

O6o03Ha4eHne pamepa 3Ha4eHHs1 pa3MEepOB, MM
MuH. Makc.
E 5,92 6,00
F 17,50 18,00
F, (c mpunoem) - 18,50
G 14,5
IIpumevanus

1 Pasmep G ycraHaBIMBacT MUHUMAIBHYIO JUTHHY, HA KOTOPOI BEIIEPKUBAeTCs pazmep E.
2 Bce pa3mMepsl, KpoMe MaKCHMAJIBHBIX pa3MepoB F' U G, IpOBEPSIOT KATHOPOM.

I[MPMJIOXXEHUE K
(obs3aTenbHOE)

TpeGoBanus k npepsiBatenio nenu kareropuu 111 mo nepenanpsikennio™

* K.1.1, K.1.2 u K.1.4 coorBerctByer MOK 60364-4-443-95 “OnexrpoycranoBku 3qanuil. Yacts 4. 3amura
6e3omacHoctu. I'maBa 44. 3amura ot nepenHanpsokeHud. Paspmen 443. 3amura oT aTMOC(EpHBIX HCTOUYHHKOB
NIepeHANPsDKCHIH MM TIePEeHANpSDKEHNH, BO3HUKAIONINX OT ITepeKIirodareneii’”.

K.1 KaTeropun nepeHanpspkeHHst B BBIOODP AOITYCTUMOT'O UMITYJILCHOTO HATIPSDKEHUS

K.1.1 VYcranoBneHHbIE KaTeropuu YCTOMYMBOCTH K HMMITYIIbCHOMY HANpPsDKEHHIO (KaTeropuu
TIepeHaNpsPKEHNsT) TIO3BOJISIIOT ONPENSNUTh, OYAET JIN AIIEKTPOOOOPYIOBAHHE UMETh 0XKHIAEMbIH CPOK
CIryOBI, a TAaK)Ke MPOrHO3UPOBATH CTEIIEHb PHCKA BBIXOJA €ro U3 CTPOSL.

Bei6upast TpeOyemblil ypOBeHb YCTOMYMBOCTH K MMITYIbCHOMY HalpsDKEHHIO, MOXKHO COTJIACOBAaTh
TIPUHLUIBI N30JLIIUN BCEH YCTaHOBKHM, CHU3HMB 3THUM PHCK BBIXOZA 3JIEKTPOOOOPYIOBaHMS U3 CTPOS U
CO3/1aB OCHOBY JUISl KOHTPOJIS 32 MIEPEHAPSDKEHUEM.



Boree BBICOKass KaTeropus yCTOMYMBOCTH K UMITYJIECHOMY HANPSDKCHUIO COOTBETCTBYET Oolee
BBICOKOW TIPOYHOCTH ICKTPOOOOPYIOBAHUS M PACIITUPSCT BOZMOKHOCTH KOHTPOJIS IIEPECHATIPSKCHUS.

K.1.2 Br16op 31eKTp0o0OOpyAOBaHHS CIIEAYET MPOBOIUTE TAKUM 00pa3oM, YTOOBI yCTOWYHBOCTE K
HOMUHAIILHOMY HWMIYJIECHOMY HamnpspDKCHHIO Obia ObI He MeHbIne Tpebyemon. TpeOoBaHuS K
AEKTPOOOOPYIOBAHUIO IO YCTOMYMBOCTH K HOMHHAIBHOMY WMITYJIECHOMY HAINpPsDKCHUIO HAaHBI B
Tabmune K.1.

[Ipumedanue - YCTOHYMBOCT, K HOMUHAIBHOMY HUMITYJAbCHOMY HAIPSKCHUIO ONPENENSeTCsS U3TOTOBUTENEM
UL 2IEKTPOOOOPYHOBAHUSI WIM €r0 YacTH M XapaKTepU3yeT CHeNU(PHIECKYI0 YCTOHYHBOCTh H3O/SIIUHM K
HEPEHANIPSKEHHIO.

K.1.3 K xarteropun III mo mnepeHampspKeHHMIO OTHOCAT 3JIEKTPOOOOPYIOBAaHHME CTAllMOHAPHOM
YCTaHOBKH, K KOTOPOMY NIPEIBSBIAIOT 0COObIE TPEOOBAHMS 10 HAAEKHOCTH U IOCTYITHOCTH.

K.1.4 O6opynoBanne kateropuu III mo ycTOHYMBOCTH K HMMITYIbCHOMY HAINPSDKCHHUIO MOXKET
SIBIISITBCSL  YacThIO CTALMIOHAPHBIX AJIEKTPOYCTAHOBOK WJIM JPYroro oOOpYyIOBaHHS LIMPOKOIO
IIPUMEHEHUS.

ITpumewanue - IlpuMepsl Takoro 3MEKTPOOOOPYHIOBAHMS: PACIPEACTUTEIbHBIC IUIATHI, IPEPHIBATENH IETH,
CHUCTCMBI IIPOBOJAKU, B TOM YHCJIC Ka6CJ'II/I, IIHWHBI, COCAUHUTCIbHBIC KOpO6KI/I, TICPEKIOYATEIN, BBIXOAHBIC THE3 1A,
YCTaHABIMBAEMbIE CTAllMOHAPHO, a TAKXKE 3IEKTPOOOOPYIOBAaHME IIPOMBIIUIEHHOIO HAa3HAYEHHS W HEKOTOPOe
JIpyroe 3MeKTpooOopyA0BaHNE, B YACTHOCTH, CTAIIMOHAPHBIE TEKTPOABUTATENIN C HEPA3bEMHBIMH COSIHHEHUSIMU.

Tabmuma K.1 - HomrHansHOE NMITYIBCHOE HAIPSHKEHHE 3JIEKTPOO0OPY I0BAHHSA

Homunamsaoe Hanpsbxenue mexxny nuHueit u HeiTpaneo,) HoMuHaIBbHOE UMITYJIBCHOE
HaIpPsLKEHUE CUCTEMBI onpezesnsieMoe o0 HOMUHAIbHOMY HampsDKeHUE, KB**
nuranus, B* HAIPSHKEHUIO IEPEMEHHOT0 WIIH Kareropust nepenanpsixeHus
Tpexdaznas|Oqnodaznas MIOCTOSIHHOTO TOKa, B (BIIIOTH 10 I II III v
ceTh ceThb YKa3aHHBIX 3HAYCHHUH M BKITFOYAS X )
- - 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

* 3mak "/" (xocas depTa) MOKa3bIBAET, YTO NPHMEHEHA YETHIPEXNPOBOAHAS (C HYIEBBIM IIPOBOIOM)
TpexdasHas pacnpenenuTenbHas cucreMa. MeHblnee 3HaueHAe COOTBETCTBYET HAIPSDKEHHUIO MEXKTy JINHEHHBIM 1
HYJIeBBIM IpoBopamu ((ha3zHoe HampspkeHHe). bonplnee 3HadeHHE MpenCTaBiIsieT cOOOH JIHMHEHHOEe HAIpshKEHHE.
Ecnu npencraBieHo TOIBKO OHO 3HAYEHHE, TO OHO COOTBETCTBYET JIMHEHHOMY HAIPSDKEHUIO JUTS TPEXTIPOBOIHON
Tpex}azHoi cHCTEMBI.

** DnexkTpooOOpyROBaHUE ¢ YKa3aHHBIM HOMHHAIBHBIM HUMITYJIBCHBIM HAIPSDKCHUEM HCHOIB3YIOT COTrJIACHO
HACTOSIIEMY TPHIOKCHUIO.

K.1.3 u Tabmmma K.1 coorBerctBytor MOK 60644-1-92 “KoopawHaIus U30ISIIAN BHYTPH CUCTEM
HU3KOoro HanpspkeHus. Yacts 1. [Ipuniunel, TpeOGoOBaHMs, HCOIBITAHUS .

I[MPUJIOXXEHUE JI
(ctipaBovHOE)

OTim4nTeTbHbIE NPH3HAKH HACTOSILIET0 CTAH/IAPTA U TPeTheil pelaKIMy MPoeKTa
crangapra MIK 60079-7 (31/284/CD)

JI.1 AyreHTHYHBIH TeKCT IyHKTOB (ab3ameB) mpoekra cranmapra MOK 60079-7 (31/284/CD),
YTOYHEHHBIX B TEKCTE HACTOSIIIErO CTaHAapTa, NpuBeacH B Tabnuue JI. 1




Tab6mmma J1.1

Homepa nyHKTOB

Ayrentunsiii Teket MOK 60079-7 (31/284/CD)

Hacrostero cranpapta MDO3K 60079-7
(31/284/CD)

3.11 PabGouee HampspKeHHE. 3.11 Pabouee wnanpspkenwe (upentmuno 3.7 MDOK

Wndopmammss B ckoOkax 60664-1)

HCKITIOUEHA

3.12.4 Ccpuika B ckoOkax Ha 3.12.4 [M3K 60050 (486)-01-18]

MDO3K 60050 ucknroueHna

3.12.5 Ccpuika B ckoOkax Ha 3.12.5 [M3K 60050 (486)-01-20/1]

MDO3K 60050 uckiroueHna

3.12.6 ITpumeuanue 2 3.12.6 IIpumevanue 2. BeluenpuBeaeHHOE ONpPEEICHHE

HCKIIIOYEHO B3siTo m3 EN 50020. Ono omimyaerca oOT
onpenenenus MOK 60050 (486)-01-20/1 Tem, uro
pacripocTpaHsercsi WM Ha DJJIEMEHT, WId Ha
GaTapero

3.12.14 Ccpuika B cKOOKax Ha 3.12.4 [M3K 60050 (486)-02-20]

MOSK 60050 uckirouena

4.4 W3 npumevanus 1 B
Tabauue 1 MCKIIIOYEHBI
ccbuikd Ha MOK 60664-1

4.4, Tabmvma 1

IIpumeuanne 1. IlpencTaBieHHbIE HANPSKCHUS
B3sTHI B3 MOK 60664-1-92

4.4 ITpumevanus K
MOJTYHKTY C CCBUIKOW Ha
MDBK 60664-1 uckiroueHbl

4.4, npuMeyaHus

OTu npuMepsl HASHTUYHBI IpuBeAeHHBIM B MOK
60664-1-92

4.5.1 ITpumeuanne 1 4.5.1 IIpumeuanue 1. I'pynmnsl MaTepUanoB UAECHTHYHBI
HCKIIIOYEHO npusegeHHbIM B MOK 60664-1-92
45.1 B npumeuanun 2 4.5.1 [Mpumeuanue 2. (JlonomHUTENBHYIO HHPOPMALHIO
ccpuTka B cKoOkax Ha MOK cM. MOK 60664-1-92)
60664-1 uckiroueHa
4.5.1 3ameHUTH 3HaAYEHHE 4.5.1 ...1100 B
1140 B
4.7.12 TloamyHKTHL: a), 0), B) 4.7.12 a) copramenrta 1 cormacao MOK 60317; 60317-7
M3JI0KEHBI B HOBOH pelakiuu nnu 60317-8 mpu ycioBuy, 4To:
- HCIIBITaHHUE coracHo pasnena 13 MOK 60317-3,
60317-7 nmm 60317-8 He MOMKHO OOHAPYKUTH
HEHCIPaBHOCTH NPU MHHUMAJIBHOM HAIPsHKCHUH
po0osi, MPEAYCMOTPEHHOM JUIsl COpTaMeHTa 2, U
- HCIIBITaHHUE coriacHo pasnena 14 MOK 60317-3,
60317-7 wmm 60317-8 nommkHO OOHApPYXHUTH HE
Gonee miectw HewcrpaBHOCTeH Ha mmHEe 30 M
MPOBO/Ia HE3aBUCHMO OT JHaMeTpa IIOCIEIHEro,
nim
0) copramenta 2 cormtacio MOK 60317-3 wm
M3BK 60317-7, unmu MOK 60317-13, unu
B) copramenTa 3 corsmacio MOK 60317-3, 60317-
7,60317-8 mim 60317-13
5.3.7.5 TloomyHKT a) U3JI0XKEeH 5.3.7.5 a) OH JO/DKEH COOTBETCTBOBAaTb TPEOOBAHUAIM
B HOBOM pelakuuu MDBK 60947-1 1 MOK 60664-1
5.72.1 W3  npumevaHus 5.7.2.1 IIpumeuanne - IllaxTepckue KackM ONHUCAHBI B
HCKJIIOUeHa ccbplika Ha MOK MDO3K 62013 “Donapu A KacOK, UCIOJIB3YEMBIX
62013 Ipx paboTe ¢ pyJHHIHBIM Ta3oM"
6.9 Ilpumeuanue B Tabiuie 6.9 IIpumeuanne - Yka3aHHbIE 3HAUYEHUS B3STHI U3

12 UCKIIOYEHO

MO3K 60999 u MOK 60947-0




MMPUJIOXEHUE M
Bubsmorpadus

[1] EN 594-1-97 Be3omacHOCTh 00OpYIOBaHHS. DIIEMEHTH OE30IMACHOCTH CHUCTEM YIIPaBICHUS.
Yactp 1. OOmue NprHIMITEI KOHCTPYKIUH.

[2] MDK 62086-1 (31/292/CDV)-99 Onekrpuveckuidl pe3UCTUBHBIM HAarpeB B MOTEHIMAILHO
B3phIBOONacHoi atMocdepe. Yacts 1. OOmue TpedoBaHwsI.

[3] M3BK 60044-6-92 W3meputenshsle Tpanchopmatoppl. Yacte 6. TpebGoBanus
TpaHcdopmMaTopaM U3MEPEHUsI 3AITUTHOTO TOKA ITPH HEPEXOAHBIX XapaKTePUCTUKAX.



