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HALUMOHAIBbHBLIA CTAHOAPT POCCUACKOWU ®EOEPALIMA

BBOAbl N30JIMPOBAHHbLIE HA HOMUHATIbHbIE HAMNPAXXEHWUA CBbLILE 1000 B MEPEMEHHOIO TOKA
OBLME TEXHUYECKUE YCNOBUA

INSULATED BUSHINGS FOR ALTERNATING CURRENT RATED VOLTAGES ABOVE 1000 V
COMMON SPECIFICATIONS

OKC 29.080.20
OKI134 9310

[ata BBegeHnsa 2014-01-01

NMPEOUCIOBUE

1 PABPABOTAH O6wectBom C orpaHudyeHHouW oTBeTcTBeHHoCThio "Macca" (OOO "Macca) un ®depepanbHbiM
rocyfapCTBEHHbIM YHUTApPHbLIM Npeanpusatuem "BCcepoCCUMCKUI 3NEKTPOTEXHUYECKUA UHCTUTYT nMeHn B.W.JleHuHa" (Pryrl
IIBSM")

2 BHECEH TexHuyeckum komuTeTom Mo craHgaptusauum TK 37 "OnektpoobopynoBaHue ans nepegauu,
npeobpasoBaHns 1 pacnpeaeneHns anekTpoaHepruun”

3 YTBEP>XOEH W BBEOEH B OEWCTBWE [pvkasom ®enepanbHOro areHTCTBa MO TEXHUYECKOMY pPErynvupoBaHMIO U
MeTponornm ot 26 Hosbpa 2012 . N 1179-ct

4 Hactoqawumn ctaHgapt pa3paboTaH C y4eTOM OCHOBHbIX MOMOXEHMN MexayHapogHoro ctaHgapta M3K 60137:2008*
"BBoabl U3onmpoBaHHbIe Aa nepeMeHHbIX HanpsbkeHuin cebiwe 1000 B" (IEC 60137:2008 "Insulated bushings for alternating
voltages above 1000 V", NEQ).

* [JocTyn K MexayHapogHbIM M 3apyOexHbIM OOKYMEHTaM, YNOMSHYTbIM B TEKCTe, MOXHO MOonyYnTb, obpaTmBLUNCL B
Cnyx6y noaaepxkn nons3osareneu. - NpumeyaHne narotosmtens 6asbl JaHHbIX.

5 BBEJEH BIEPBbIE

lpasuna npumeHeHusi Hacmoswe2o cmaHOapma ycmaHoeneHbl 6 [OCT P 1.0-2012 (pasden 8). UHgpopmayus o6
U3MEHEeHUsIX K HacmosiuemMmy cmaHOapmy rybnukyemcsi 8 exe200HOM (1o cocmosiHuto Ha 1 sHeaps mekyuje2o 200a)
UHGOPpMaUUOHHOM yKazamersne "HayuoHanbHble cmaHdapmbl”, a oguyuarnbHbil mekcm USMeHeHUl U rornpasoK - 8
exeMecsiYHHOM UHOopMaUyUOHHOM yKka3amere "HauuoHarnbHble cmaHdapmel”. B criydae nepecMmompa (3aMeHbl) Uriu OmmeHb!
Hacmosweao cmaHOapma coomeemcmeyouwee ysedomsieHue bydem onybrnukosaHo 6 bnuxallwem  8blrycKe
UHgbopMayuoHHo20 yka3zamernd "HauyuoHanbHble cmaHOapmebl”. Coomeemcmeytowas UHpopmayus, ysedomsieHue U
meKcmbl pa3Mewaromcs makxe 6 UHOpMayuoHHOU cucmeMe obuweso Mnonb308aHusi - Ha oguuyuanbsHoOM calime
®edeparibHO20 a2eHmMcmea o MexHU4YecKoMy peaynuposaHuto u Memposoauu 8 cemu ViHmepHem (gost.ru)

1 OBJIACTb NPUMEHEHUA

HacTtoawun craHgapT pacnpocTpaHseTcs Ha BBOAbl NEpeMeHHOro Toka 4vactoton oT 15 go 60 Iy, Ha HOMWHanNbHbIE
HanpsbkeHnst cBbile 1000 B, npegHasHayeHHble Ans  TpaHcgopmaTopoB  (aBTOTpaHCOPMATOPOB), PEaKTOPOB,
BblKMoYaTenemn, B T.4. reHepaTopHbiX, KPY3, a Takke Ha NMHENHbIE N CbeMHbIE BBOAbI Pa3HOro Ha3Ha4YeHus.
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2 HOPMATUBHBbIE CCbIJIKU

B HacTosiwem CTaHgapTe UCnoJib30BaHbl HOpMaTuUBHbIE CCbIJTKM Ha cneaywne CtaHaapThl:

FOCT P 52565-2006 Bbikntoyateny nepemMeHHOro Toka Ha HanpskeHnsa ot 3 go 750 kB. Obuime TexHn4eckue ycrnosus

FOCT 5862-79 MN3onatopbl 1 NOKPbILLKK Kepamuyeckue Ha HanpskeHue cebiwe 1000 B. O6wme TexHUu4eckme ycnoBms
OCT 6827-76 SnekTpoobopyaoBaHNe 1 NPUEMHUKUN INEKTPUYECKON aHepruun. Psaa HOMUHanNbHLIX TOKOB

FOCT 9920-89 3nekTpoyCTaHOBKM MEpeMEHHOro Toka Ha HanpsbkeHue oT 3 go 750 kB. [dnuHa nyTn yTeyku BHELUHeNn
nsonauum

FOCT 1516.3-96 OJOnekTpoobopydoBaHWEe MNEPEMEHHOro Toka Ha HanpsbkeHusa ot 1 pgo 750 kB. TpeboBaHus kK
3NEKTPUYECKON MPOYHOCTU U3OMSLMUN

FOCT P 52719-2007 TpaHcdhopmaTopbl cunosble. ObLLme TeXHUYECKue ycrnoBus

FOCT 14192-96 MapkupoBka rpy3os

OCT 15150-69 MawwuHbl, npubopbl U Apyrve TexHudeckme usgenus. cnonHeHusa ansa pasnuyHbiX KNMMaTUyeckux
pavioHoB. KaTeropuu, ycnoBus akcnnyatauuu, XpaHeHWss U TPaHCMOPTMPOBAHMS B 4YacTuM BO3AEWUCTBUS KNMMATUYECKUX
haKTOpOB BHELUHEN cpeabl

FOCT 16962.1-89 Uspenus anekTpoTexHuyeckne. MeToabl UCMbITAHUA Ha YCTOMYMBOCTb K KIIMMATUYECKUM BHELUHWUM
BO34ENCTBYHOLMM hakTopam

FOCT 17516.1-90 N3penua anektpoTexHudeckne. Obume TpeboBaHWsa B 4acTM CTOMKOCTU K MEXaHUYECKUM BHELLUHUM
BO34ENCTBYHOLLMM hakTopam

FOCT 20074-83 GnekTpoobopyaoBaHue 1 aNeKTPoyCcTaHOBKU. MeToa n3MepeHns XxapakTepuUCTMK YacTUYHBIX paspsaos

OCT 23216-78 W3genus anekTpoTexHWYeckue. XpaHeHue, TpaHCnopTMpoBaHWe, BpeMeHHas NpOTUBOKOPPO3MOHHAas
3awuTa, ynakoska. O6wue TpeboBaHns 1 MeToAbl UCTbITAHWUI

FOCT 28157-89 Nnactmacckl. MeToabl onpeaeneHnsi CTOMKOCTU K TOPEHUIO
TOCT 28856-90 M3onaTopbl NMHeNHbIE NOABECHbIE CTEPXKHEBBLIE MONUMepHbIe. OBLMe TEXHUYECKME YCnoBus

MprmeyaHue - MNpn NONb30BaHUKN HACTOALWMUM CTaHAAPTOM Lienecoobpa3Ho NpoBepUTbL 4ENCTBUE CChINTOYHbLIX CTaH4apToB
B MH(POpPMaLMOHHOW cucTeMe obLLero nonb3oBaHus - Ha oduumnansHoM cante PefepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio M MeTponorMm B ceTu WHTepHeT unuM no exerogHomy WHGOpMaLMOHHOMY yKasaTeno "HaumoHanbHble
cTaHgapTbl", KOTOpbIA OnybriMkoBaH MO COCTOSHMIO Ha 1 sAHBaps TeKywero roga, WU Mo BbiNycKaM €XeMeCA4YHOro
MHpopMaLmMoHHOro ykasatensa "HauumoHanbHble cTaHgapTbl" 3a Tekywun rod. Ecnu 3ameHeH CCbIfOYHbIM CTaH4apT, Ha
KOTOPbLIA AaHa HefaTupoBaHHas CCbiflka, TO PeKOMeHAYyeTCs UCNONb30BaTh 4ENCTBYIOLLYIO BEPCUIO 3TOrO CTaHAapTa € y4eToMm
BCEX BHECEHHbIX B JaHHY0 BEpCcuo U3MeHeHui. Ecnnm 3amMeHeH CCbIfoYHbIM CTaHAapT, Ha KOTOpbIM AaHa AaTupoBaHHasi
CCbIfika, TO PeKOMeHAyeTCs MCMOoSb30BaTb BEPCUIO 3TOr0 CTaHAapTa C yKasaHHbIM Bbile rogoM YTBEPXKAEHUS (NPUHATUS).
Ecnn nocne yTBepXOeHWst HacTOsLWEro cTaHdapTa B CCbIIOYHbLIA CTaHOApPT, Ha KOTOPbLIM AaHa AaTMpoBaHHAs CCbIfika,
BHECEHO M3MEHeHMe, 3aTparnBatoLlee NosoXKeHne, Ha KOTOpoe AaHa CCbiflka, TO 3TO MONOXEHNEe peKoMeHayeTCs NPUMEHATb
6e3 yyeTa AaHHOro nameHeHus. Ecnum ccbinoyHbIi cTaH4apT OTMEHeH 6e3 3ameHbl, TO NOofioXKeHWe, B KOTOPOM JaHa CCbifika Ha
Hero, pekomeHayeTcs NPUMEHSATb B YacTW, He 3aTparvmBatoLLen 3Ty CCbISKY.

3 TEPMUHBbI 1 ONPEAENEHUA

B HacTosiwem CTaHOapTe npuMeHeHbl cneayrwme TepMmnHbl C COOTBETCTBYHOLLMMU onpeaeneHnAaMn:

3.1. Beoa: BBog sBnsieTcsi KOHCTPYKTMBHO CaMOCTOSTENbHbIM M3OenveM, Mo3BOMSWMM NponyckaTe OAUH WK
HECKONMbKO MPOBOAHMKOB, HaxXOAsLMXCA MOA HanpsbkeHMeM, depes neperoponky (Hampumep cteHy, 6ak TpaHcdopmaTopa,
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peakTopa ¥ T.4.) U U30NIMPOoBaTb OT HEeé 3TN NPOBOAHMKU. OBbLIYHO BBOA UMEET BHYTPEHHIOK 1 BHELLHIOW U30MSALMIO U JOIHKEH
OblTb CHabxeH CPeAcTBOM KpernneHus (draHew unu gMKCUpyloLLlee YCTPOWMCTBO) K 3TOW Meperopoake, NpeacTaBnsioliee
YyacTb BBOJA.

MpumeyvanHns
1 - NPOBOAHMK MOXET NpeAcTaBnsaTb CO6OM COCTaBHYHO YacTb BBOAA UM NPOXOAUTbL Yepes LieHTpanbHyo Tpyoy BBOAA.
2 - BBOJ, MOXeT ObITb O4HMM M3 TUMOB, onucaHHbIX B 3.1.1-3.1.19.

3.1.1. BBOA C XMOKUM 3anofiHeHuMem: BBoa, B KOTOPOM MPOCTPAHCTBO MEXAY HapYXHOW MU30MALMEN U BHYTPEHHeN
“3onsauMer 3anonHeHo Macnom

3.1.2 Beop c 3anofiHeHneM KoMnayHgoM: Beog, B KOTOPOM MPOCTPaHCTBO MeXAay Hapy»KHON U30NALMEN U BHYTPEHHEN
“3onsauMert 3anofHeHO M30SMPYIOLLIMM KOMMNayHOoM

3.1.3 BBopa ¢ xnpgkon nsonsaumen: Beog, B KOTOPOM BHYTPEHHASA U30NALMSA COCTOUT M3 Macra UM MHOW U3ONNPYIOLLEN
XKnOKocTu

3.1.4 Fa3oHanonHeHHbIW BBOA: BBOA, B KOTOPOM NPOCTPaAHCTBO MeXy Hapy>KHOW U30NSALMEN U BHYTPEHHeN nsonsauuen
3anosiHeHo ra3oM (MHbIM, YeM OKpY»KatoLlas cpeda) nog aTMOCHEPHbLIM UM NMOBbILEHHLIM AaBIeHeM

I'IlevleanlAe - 9TO onpegeneHne pacnpocTpaHAeTcd Ha BBOAbl, npeactaBndlowine cobon COCTaBHYO 4acCTb
060pyﬂ,OBaHI/IF| C rasoBou nsondaumnen, B KOTOPOM ras aToro O60pyJJ.OBaHMFI coobuaeTcsa ¢ rasom Beoga.

3.1.5 BBop ¢ razoBom nsonsauuen: Beoa, B KOTOPOM BHYTPEHHSSI M30MSILMA COCTOUT U3 ra3a (MHOro, YeM OKpy»KatoLmin
BO34yX) Nog atMocepHbIM UMK NOBLILLEHHBIM JABIEHUEM.

I'IlevleanlAe - 3TO onpepeneHne pacnpocTpaHAeTCcA Ha BBOAbl, NpeactaBndalowne CcoCTaBHYKO 4acCTb 060pyLI,OBaHMF| C
rasoBow n3onsunen, B KOTOPOM ras aToro OﬁOpyD,OBaHVIH coobuaeTca ¢ ra3om BBoaa.

3.1.6 BBop ¢ razoBou nponutkon: BBoA, B KOTOPOM BHYTPEHHAS M30MALUMSA COCTOUT M3 cepAevHuKka, HaMOTaHHOro n3
Gymarn unu nnacTMKoBOW MNEHKM C mnocreayolen obpaboTkon 1 NPONUTKOM ra3oM (MHbIM, YeM OKpY)XalolMin BO3AyX) nog
aTMoCEepHbIM UM MOBbLILEHHBIM AaBfIEHMEM, a NPOCTPAHCTBO MeXAy BHYTPEHHEM M3onsuMen U Hapy)XHOW msonsiumen
3aMnofniHEHO TeM e rasom.

3.1.7 BBop ¢ 6ymMaxHo-macnsHon nsonsaumen BMWU: Beos, B KOTOPOM BHYTPEHHSAS N30MSLMA COCTOUT U3 CEPAEYHNKA,
HamoTaHHOro M3 Oymary c nocnegytowen ob6paboTko M MNPOMUTKOW W3ONMUPYIOLLEN XWAOKOCTbIO, B oblem cnydvae
TpaHcOpMaToOpHbLIM MaCIIOM.

I'IlevleanlAe - BHYTPEHHASA U30MALMS HAaXOQUTCS BHYTPU BHELUHEN U30MsuMu, a NPOCTPaAHCTBO MeXay HMMW 3amnosiHEHO
TOW Xe N30NALMOHHON Cpeaon, KoTopasa MCNosib3yeTca AS1s NPONUTKN

3.1.8 BBog u3 6ymaru c nponutkon u3 komnayHga RIP: BBoa, B KOTOPOM BHYTPEHHSAS MU30MsUMS COCTOUT U3
cepAeyvHuka, HamoTaHHOro M3 HeobpaboTaHHoM Bymaru ¢ nocneayoLe NPONUTKOW KOMNayHAOM.

3.1.9 BBoa M3 HeTKaHOro marepuana ¢ nponutkorm us komnayHaa RIN: BBog, B KOTOPOM BHYTPEHHSISt M30Mnaums
COCTOMT U3 cepaeyHmMKa, HAMOTaHHOrO 13 HETKAHOro MaTepuana (Hanpumep NieHKK) ¢ nocreayLlen NPonUTKON KoMNayHO4oM

3.1.10 BBog ¢ nuton nnm coopmoBaHHOMN NONUMEpPHOM usonsaumen: Beog, B KOTOPOM BHYTPEHHSAS U30MALMSA COCTOUT
13 NIUTOro N hOPMOBAHHOIO OPraHNYECKOro MaTepuana ¢ HeopraHM4eckUm 3anonHuTenem unm 6es Hero.

3.1.11 BBoa ¢ KOMOGUHUPOBaHHOW M3onsumen: BBoa, B KOTOPOM BHYTPEHHSIA M30MALUSA COCTOMT M3 KOMOMHALMK He
MeHee [BYX pasnuyHbIX U30MSLMOHHBIX MaTeprasos.

3.1.12. BBog ¢ nonumepHON BHelWHen nsonsuuen: BBoag, B Ka4eCTBe HapPY>XHOW MU30MALMM KOTOPOro NPUMEHSETCS
NONMMEPHbIV N30MATOP, COCTOSALLMUIA U3 CTEKMOMMACTUKOBOMW TPyObl C NONUMEpPHON n3onsumnen nunm 6e3 Hee.

Mpumeyvanue - Ona seogos no 3.1.8 - 3.1.11 nonumepHas n3onsaumst MOXeT HAaHOCUTBLCS HEMOCPEACTBEHHO HA OCHOBHYHO
n3onsauuio BBoaaA.
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3.1.13 KoHgeHcaTopHbin BBoA: BBoa, B KOTOPOM BblpaBHMBaHWE pacnpefeneHvs HanpshkeHuss OocTuraeTcsi
KOHCTPYKLMEN U3 NPOBOSSALLMX UINW NOMYNPOBOLAHMNKOBbLIX CIOEB, BCTPOEHHbIX B U30MSALMOHHbIN MaTepuan.

3.1.14 TpaHchopmaTopHbIN BBOA: BBOA, HMXHAS 4acTb KOTOPOro HaxoauTca BHYTpu Oaka TpaHcdopmaTtopa B cpeae
TpaHcOpPMaTOPHOro Macra, a BEPXHSIS - Ha OTKPLITOM BO3JyXe.

3.1.15 PeakTtopHbii BBOA: BBOO, HWXKHAST 4YacTb KOTOPOro Haxoautcsa BHyTpu 06aka peaktopa B cpefe
TpaHcdopmMaToOpHOro Macra B nepeMeHHOM MarHMTHOM norie ¢ MHAykumen He 6onee 0,35 T ons BBOOOB Ha HanpshkeHWe Ao
550 kB BkntoumtensHo n 0,40 T gns BBOAOB Ha HanpsbkeHue 787 kB. BepxHas 4YacTb BBOOOB HAXoOUTCA Ha OTKPbITOM
BO3OyXxe.

3.1.16 JNluHenHbIn BBOA, (NpoxoaHon usonaTop): Beoa, npegHasHayeHHbIN Ons NpoOBeOEeHUs BbICOKOrO HanpsiKeHus
Yepes3 CTeHbl 30aHUIN U COOpPYXeHu, oba KoHLA KOTOPOro HaxoAsiTCH Ha OTKPbITOM BO34yXe W MOABEPXKEHbI BO3LENCTBUIO
BHELUHMX aTMOC(EPHbIX YCNOBUNA.

3.1.17 BBoa, Ana macnsHbIX BbiKno4vaTenen: BBoa, HMXKHAS YacTb KOTOPOro HaxoauTcs BHYTpU Gaka BbiknovaTens B
cpene TpaHcopmMaToOpHOro Macna, a BEpXHsisi - Ha OTKPbITOM BO3ayxe

3.1.18 BBoa ansa rasoHanonHeHHbIX KPY (KPYJ): BBopa, HWXHAA YacTb KOToporo Haxoautcest BHYTpu KPYQO B cpege
anerasa (SF6), a BepxHsa - Ha OTKPbITOM BO3ayxe. Npu 3TOM BHYTPEHHSAS MONOCTb BBOAA 3arofiHeHa rasom annapata u
HaxoauTCs C HUM NoA OOMHAKOBbLIM AaBMEHNEM.

3.1.19 CbeMHbIN BBOA reHepaTOpPHOro HanpsbkeHus: BBoa, HWXHAS 4acTb KOTOPOro Haxoamtca BHyTpu Oaka
TpaHcopmaTopa B cpefe TpaHCc(OpMaToOpHOro Macna, a BEepxXHsisi - Ha OTKpbITOM Bo3gyxe. [Mpu 3ToM BBOA He MMeeT
COBCTBEHHOMN BHYTPEHHEN U30NSLMN 1 3aMnorHEH MaciioM TpaHcdopMaTtopa.

3.1.20 BBoa ana kabenbHOro noaknto4veHusi TpaHccopmaTopoB: BBoa, oba koHUa KOTOPOro paccyuMTaHbl Ha
NOrpyXeHne B U30NVPYIOLLLYIO Cpeay, VHYH, YeM OKpY>KatoLLmin Bo3ayx (Hanp., Macrno unu ras). Mpu atom nsonupytowasi cpega
MOXeET ObITb Kak OgQUHAKOBOW (Macno-Macno, ras-ras), Tak u pasHon (macrno-ras).

3.2 Hanbonblee paboyee HanpsikeHue Uwp: MakcumanbHoe 3Ha4eHue JIMHEMHOTO HarpsbkeHusi, Ha koTopoe

paccynTaHa mnaondaumd OGOpyJJ,OBaHVIﬂ, a TakKXe MHble XapaKTepUCTUKN, CBA3aHHblE C 3TUM Hanps>XeHnem B CTaHOapTe Ha
cooTBeTCTBYHOLLEE 060pyﬂ,OBaHV|e.

3.3. HomuHanbHoOe cba3|-|oe Hanps>xeHue: MakcumanbHoe 3HaveHne HanpsaxXeHud, NoCTOAHHO BblAepXXnBaemMmoe BBOAOM
Mexay npoBO4HUKOM U 3a3eMIIEHHbIM d)naHu,eM N NHbiIM erl'lé)KHbIM yCTpOI7ICTBOM B pa60tw|x ycnosuax.

MpumeyaHue - MakcumarnbHoe hasHoe HanpshkeHe CUCTEMbI MOXET NpeBbiwaTth Iy, , AenéHHoe Ha /3. Npu nepuogax,

He npeBbiWwatowmx 8 4 B TedeHne nobbix 24 4, n obLias NpoaomKUTENBHOCTL KOTOPbLIX He npeBbiwaeT 125 4 B rog, BBOAbI
OOJKHbI OCYLLECTBNATL M30MsUMI0 hasbl OTHOCUMTENBbHO 3eMIM MPU HaMNpsPKEHUU - Ugp ANS BBOAOB, Y KOTOPbIX Uy, He

npesbiwaeT 170 kB; - 0,8 Uﬂp 0515 BBOOOB, Y KOTOPbIX Uﬂp npesbiwaeT 170 kB.

B cuctemax, B KOTOPbIX MOXET ﬂp0M3Ol7ITV| bonbLiee nepeHanpsaxeHne, pekomeHgyetca BbI6VIpaTb BBOZA ¢ 6onee BbICOKMM

Ukp -

3.4 HomuHanbHbIN TOK [, : Hanbonbluuii JONyCTUMBIN NO YCOBUAM Harpesa TOK, ANMUTENbHO BbiAepXX1MBaeMblii BBOAOM
B pabounx ycrioBusix, He NpeBbilIas npegenbl nogbéma TeMnepaTypbl, ykazaHHble B N.2.4.2.

3.5 Tok Tepmuyeckon ctomkocTu [, : CpeagHeksagpaTnyHoe 3Ha4YeHNe CUMMETPUYHOIO TOKa, BblAepXMBaeMoe BBOOOM
B TEYEHWe HOMMUHANbHOrO BpPeMEHU (i) cpasy nocne HenpepbiBHOW paboTbl NpU HOMUHANBHOM TOKE U MaKCMMaslbHOM
TemnepaType OKpyXatoLero Bo3ayxa 1 norpy>xHon cpefbl B COOTBETCTBMM C NOANYHKTOM 5.3

3.6 Tok AMHaMU4eCcKon CTOMKOCTH /4 : [TMKOBOE 3HaYeHne ToKa, MexaHN4eCcK/ BblAepXXMBaeMoe BBOAOM.

3.7 MpeBbIlWweHWe TemnepaTypbl: PasHOCTb Mexay U3MepeHHON TeMnepaTypon caMmon HarpeTon TOUKM MeTanIn4yeckmx
JeTanewn BBoAa, HaXOASLWMNXCS B KOHTAKTE C U30MALMOHHBIM MaTtepmarnoM, U TeMnepaTypor OKpY>KatoLLEero Bo3ayxa.
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3.8 HomuHanbHas 4yactoTta f,:YactoTta, Ha KoTopyto paccuutaHa pabota BBoAa.

3.9 OnuHa nytu yteuku: Kpatyanwiee pacctosiHue no NOBEPXHOCTU BHELUHEW M30MsauMM Mexay ABYMS NpOBOASLLMMMU
yvacTkamu.

3.10 PaspsigHoe pacctosiHue: KpaTtyainiiee pacCTosiHME BHELUHEeW WU30MsuMuM Mo BO3AyXY Mexay MeTannuyeckumu
JeTansamm, Mexay KoTopbiIMUM UMeeTCst pabodee HanpsxeHue.

3.11 UsmeputenbHbi BbiBoA: CoeavHeHWe, [OCTYNMHOE CHapyXv BBOAA, M3OMMPOBAHHOE OT (naHua Wiu MHOro
KpenexHoro yYCTpOMCTBa W BLIMNOMHEHHOE K OAHOMY W3 HapyXHbIX MPOBOASALLMX CIOEB KOHAEHcaTOpHOro BBoda AnA
N3MepeHuin TaHreHca yrna uaneKkTpu4ecKknx notepb, EMKOCTU U YaCTUYHbLIX pa3pagoB Npy 3a3eMneHHoM donaHue Beoja.

MpumeyaHns:

1 - BbiBOA, [OMKEH ObITb NPEAYCMOTPEH B KOHCTPYKLIMM BBOAOB C UHP =72,5kB

2 - Korga 310 coeguHeHUe He UCMOoNb3yeTcsl, OHO AOSMKHO ObiTb HAAEXHO 3a3eMIIEHO.

3.12 NMoTeHuManbHbIn BbiBOoA: CoefuHeHWe, OOCTYMHOE CHapyXu BBOAA, M30NMpOBaHHOE OT dfiaHua MM WMHOro
KpeneXxHoro yCcTpoMCTBa M BbIMOSIHEHHOE K OAHOMY M3 HapyXXHbIX NPOBOASLLMX CNOEB KOHAEHCAaTOPHOro BBOAA ANS CO3AaHUs
WCTOYHMKA HanpsikeHus Npu paboTe BBOAA

MpumeyaHus:

1 - Korga aTo coeguHeHune He ncnosfb3dyeTcd, OHO OOJKHO ObITb HAAEXHO 3a3eMIIEHO.

2 - OTOT BbIBOA MOXHO UCNONb30OBaTb Takke Ans N3MEePEeHNUA TaHreHca yrna OUIANeKTpudecknx noTtepb, €MKOCTU U
YaCTU4YHOro paspdaa.

3.13. OcHOBHasi eMKOCTb BBOAA oy EmkocTb MeXxay BbICOKOBOJIbTHbIM NMPOBOAHUKOM U U3MEPUTESbHbIM BbIBOOAOM U

noTeHuynanbHbIM BbiIBOOAOM KOHOAEHCAaTOpPHOro BBOAA. B crny4yae OTCYyTCTBUA U3SMEPUTENBbHOINoO U noTeHunanbHOro BbIBOOOB
€MKOCTb naMepaeTca Mmexay BbICOKOBOJIbTHbBIM MPOBOAHUKOM U erl'lé)KHbIM (bJ'IaHLI,eM BBOAA.

3.14 EMKOCTb BbIBOA@ (3: EMKOCTb Mexay U3MepuTeNbHbIM BbIBOAOM WM MOTEHUMAMNbHLIM BbIBOAOM W KPEMEXHBLIM
donaHLeM KoHAeHcaTopHoro BBoAa.

4 PACLLULN®POBKA YCINIOBHOIO OBO3HAYEHUA BBOOA

4.1 PacwundpoBka ycrnoBHoro o6o3Ha4veHnsi BBOAOB (KpOMe CbeMHbIX BBOAOB M BBOAOB Anst KPYJ)
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Bua
KMMMETHYES KOro
WCNONHEHWA W KATETODHA
pasMewjeqns no FOCT
151580: ¥1 — yMEPEHHLIA
KMMMET
01 — oBWEknVMaTUYECKDE
MCMONHEHWE

HoMMHANSHEIR ToK, A

HawGonolwee paboves
HanpaweHne, KB

MpegensHLIA yron
YCTEHOBHM K BEPTHKANM,

ream. rpayc

CTENEHb 3arpRIHEHNA
BHELUHER M3ONALMA NO
FoOCT 9920

BHELHAA N30NALMA:
K — sBog AnA kabensHoro
MOOKMOYEHNA,

[ — nonumepHas,
Papdop — B 0Go3HaYeHKe
HE BXOAAT

HasHaseHwe: T — gna
TpaHt QopmMaTopos

P — ann peakTopos

B - gnA BeRnMaTENSA
N - NMHESHBIA

BHYTpEHHAR M30NRLMA:

M - SyMarHo-macnsHanA
W30NALUMA

K- TBEpAAR WIONALMA THNE
RIP

H - TBEp@ER M3CNALMA
Thna RIN

TEpMETYHOE MCNOMHEHNE
(AnA eBonoe KabensHoro
NOOKMIOYEHKA B
oB03HAUEHWE HE BXOOMT)

4.2 PacwudpoBka ycnoBHoro 0603Ha4eHnsi CbeMHbIX BBOAOB

1 X X

4.3. PacwmdpoBka ycnoBHoro obo3HaueHus Beoaos ans KPY3

Buo KNWMaTHYECKDrD M-
NOMNHEHWA W KATETCDWA pas-
wmewerns no MOCT 15150

HomuHaneHsI Tok, &

Hawfonewes patouse
HanpaxeHHe, KB

CTeneHe 3arprRaHeHNA BHELLHEN
nscnAgwa no MOCT 9920

[nA TparcdopMaTopos
MeHepaToOpHOrD HAaNPAKEHUA
CruamHsil

Beop,
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X000

5 TEXHWYECKUE TPEBOBAHUA

5.1 Obwue TpeboBaHus

Bug rnumaTu-ecKoro
WCMOMHEHWR W KATErOpIA
paameLlesHAa no FOCT 15150

HomuHanbHsi ToK, A

HawSonbwee pabodes
HanpAxeHue, KB

MpeasneHsil yromn YETAHOBEM K
BEQTUKAMM, FEOM. rPaAYe

CTeneHe 3arpAsSHEHUA BHEWHEN
wzcnRgMa no MOCT 9920

Ona KPY>
Sneralosss

Baog,
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5.1.1 BBOAbl [OMKHbI N3rOTOBNATLCA B COOTBETCTBUM C Tpe6OBaHMFIMVI HacTosLWero ctaHaapTa, U KOHCTPYKTOPCKOM AOKYMeHTauun, yTBepXXAEHHOM B YCTAHOBNEHHOM MOpsiaKe.

5.1.2 Knaccbl HanpsibxeHuii BBOA0B 1 COOTBETCTBYIOLLME UM HanbonbLume paboune HanpsikeHns ( Uy, ) AOIKHBI ObITb BbIGPaHbI U3 psifa CTaHAAPTHBIX BEMNIMYMH COornacHo Tabnuue

Tabnuua 1
Knacc HanbonbLue McnbiTaTenbHble HanpsKeHnst
HanpsKeHus pabouee
HanpsxkeHne
(Tap.)
[MpoMBbILLNEHHON YaCcTOThI "po3oBoit umnynsc | KoMMyTaumMoHHbIN
UMNynbc
1,05 OpHomuHyTHOE | AnutenbHoe | nonHein | CpesaHHbIn
Uﬂ_p_!’w‘@ ansi (121% ot
namepeHuns MOHOro)
ypoBHa YP
20 24 15 65 24 125 - -
24 26,5 16 75 26,5 150 - -
27 30 18 80 30 170 - -
35 40,5 25 95 40,5 190 - -
66 72,5 44 140 72,5 325 - -
110 126 76,5 230 126 550 666 -
150 172 104 275 172 650 787 -
220 252 153 460 252 1050 1271 -
330 363 220 510 363 1175 1422 950
500 550 334 680 550 1550 1876 1230
750 787 478 975 787 2400 2904 1550
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5.1.3 3HayYeHNst HOMUHaMbHbIX TOKOB ( /.., ) ANs BBOAOB [OIKHbI ObiTb BbIGpaHbl U3 psaa CTaHAAPTHBLIX 3HAYEHW no
[OCT 6827.

5.1.4 NabapuTtHble, yCTaHOBOYHbIE, MPUCOEANHMTENbHBIE PasMepbl U pacyeTHas Macca BBOAOB AOIMKHbI COOTBETCTBOBATb
KO, yTBEepXaeHHOW B yCTaHOBNEHHOM MOPSAKe.

5.2 TpeboBaHmsa Mo ycnosmnsm akcnnyaraumm

5.2.1 BBoabl JOMKHbI ObITb paccuuTaHbl AN paboThl B KIUMMATMYECKMX YCIOBUSIX C TEMMNEpaTypoW OKpyKatoLlero
BOo3gyxa:

- Ans BBoAoB no n.n.3.1.4 = 3.1.6 ot muHyc 40°C (MuHMmManbHas) go nnoc 55°C (makcumanbHas).
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- 4Na ocTanbHbIX BBOAOB OT MUHYC 60°C (MnHMManbsHas) go nntoc 55°C (makcumanbHas).

[ns BBOAOB, NpegHa3HaYeHHbIX ANs YCTAHOBKM Haj ypoBHeM Mopsi He 6onee 1000 M, HOPMMPOBaHHbIE WCMbITATENbHBIE HAaMPSHKEHWUA ykasaHbl B Tabnuue 1. MNpu BbicoTe
ycTaHoBku 6onee 1000 M Hag YpOBHEM MOpPS, UCMbITATElNbHbIE HanpsXXeHusa paccuntbiBatotcd no FOCT 1516.3.

5.2.2 MakcumanbsHas TeMneparypa Tpchc*)opmaTopHoro Macna ansa BBo4oB, oaMH unun oba koHua KOTOPOro HaxoaAaTcA B KOHTakKTe C MacrioM:

AN HOMUHArbHON Harpysku -100°C;
0N aBapuUNHOro pexuma - 115°C;
CpeaHecyTOYHOWN - 90°C.
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5.3 TpeGoBaHUs K 3MEKTPUYECKON MPOYHOCTM U30NALMK

5.3.1 BBogbl [OMXHbI BblAepXnBatb WCNbITaTellbHblE HaANpAXeHnAa B COOTBETCTBUU C HanbonbLNm pa60‘-|MM
HanpsXXeHnewm, ykasaHHble B Tabnuue 1.

5.3.2 Beoabl ¢ Uﬂ_p_ =172 kB gomkHbl BbligepXuBaTb ANUTENbHOE OENCTBUE NOBLILLEHHOMO HaNPSXXeHUs MPOMbILLIIEHHON
Y4acToThl.

5.3.3 TaHreHc yrna AWBNEKTPUYECKUX noTepb (tgd;) U eMKOCTb (L)) OCHOBHOW W30MSLMM BBOOOB WM3MepSIOTCA Mnpu
HanpsbkeHusx 10 kB; 1,05UH_P_w’§ M Uyp. - TaHreHc yrna tgd; He forkeH npesbiwate 0,007 npu Hanpsikenun 1,05 Uﬂ_p_f-ﬁ,

a ero npupocT (Atg & ) NPYU U3MEHEHUN HanpsbkeHus oT 1,05 Uﬂ_p_fﬁ Ao Uy, He pomxkeH ObiTb Gonee, yem 0,001.

5.3.4 NHTEHCUBHOCTb YaCTU4YHbLIX PaspsiAOB B U30NsSUMM BBOAOB AO0SMKHA ObiTb He 6onee 10 -11Kn npu HanpsikeHusx,
yKa3aHHbIX B Tabnvue 1.

5.3.5 BBoabl Ha HanpspkeHne Uy, =363 KB AOMXHbI GbiTb CTOMKAMW B OTHOLLIEHWM TEMO0BOTO NPoGOs MpY HanpskeHUu
0,874y MPOMBILLNEHHON YaCcTOThI.

5.3.6 ConpoTuBneHne n3onsunm UamMepuTenbHoro BbiBoga AOMKHO OblTb He MeHee 1500 MOM, npu 3TOM EMKOCTb MO
OTHOLLEHWMIO K 3emne (C3) AomkHa 6biTb He Gornee 10000 nd, a TaHreHc yrna OWSNEKTPUYECKUX noTepb ( tgds) MNpu

HaNpPs>KeHUN NPOMBILLSIEHHON YacTOThl JOSMKeH ObITh He 6onee 0,05.

5.3.7. UameputenbHbil BbiBOO OOMMKeH 6e3 npobosi M nepekpbiTUsi BbiAepXuBaTb B TedeHne 1 MWUH UchbITaTenbHoe
HanpsbkeHne 2,0 KB NpoMbILLNEHHOM YacToThl.

5.3.8 YpoBeHb pagnonomex Ha BBoaax ¢ Uy, =126 kB He fomkeH npesbiwaTe 2500 MB npu HanpsbkeHnn 1,1 Uﬂ_p_;’ﬁ.

5.4 TpeboBaHMs NO HArpPEBOCTOMKOCTU, TEPMUYECKON 1N ANHAMNYECKON CTOMKOCTMU.

541 TeMHepaTypa Harpesa MeTarin4yecknx yacTen BBOAOB, HAXOOALWMNXCH B KOHTAKTE C U30MALMOHHBLIM maTtepunanom,
npu NnpoTekaHnm HOMMHAalrIbHOIro TOKa He AOJ1XHa npeBbIllaTh:

- 105°C - ana seogos ¢ BMU (knacc A);

- 120°C - gna eeogos ¢ 1Bepaon RIP nnun RIN usongaumen (knacc E);

- 130°C - ana rasosow usonsaumu (knacc B).

MakcnmanbsHoe npeBbilleHWe TemnepaTypbl KOHTAKTHbIX AeTanen Afs MNOAKMHYEHUS K HapyXHbIM MPOBOAHUKAM Hafg,
TemnepaTypol OKpyXatoLLero Bo3gyxa AoimkHO ObiTb He B6onee 65 °C. BBoabl, UCNONb3yeMble B KAQ4ECTBE COCTABHOW YacTu
annapartypbl, Hanpumep, pacnpefennuTenbHbIX YCTPOWCTB, [AOMKHbl OTBeYaTb TpeboBaHMAM K TEMSIOBOMY pPEXUMY

COOTBETCTBYIOLLEN annapaTypsbl.

5.4.2 Beogbl Ana TpaHcopmaTopos, BblGpaHHble C [, .., COCTaBNAlWMM He MeHee 120% OT HOMMHAMLHOrO TOKa

TpaHcdopmaTopa, Mpu3HaTCA CnocobHbIMKU BblgepkaTb ycrosus neperpy3kn no [OCT 11677 wn[OCT 14209 6es
JanbHenLWnX NOSCHEHUIN NN UCTbITaHWNNA.

5.4.3 BBoabl AOMKHBI BbIAEPXMBATL TOK TEPMUYECKON CTOWKOCTU ( [y, ), paBHbIn 25 (7 B TeueHue 2 c¢. na mHoro

HDM)

MPOMEXyTKa BPEMEHW ¢ TOK [y ornpedensieTcs u3 ycrioBus (fth)zg = censt . NS BBOAOB C 7 paBHbLIM N NPEBbILLALLIMM

4000 A, I, Bcerga OOMKHO 6bITb 100 KA

HOM

5.4.4 Beoabl AOMKHbI BblAEPXMBATL TOK AMHAMUYECKOW CTOMKOCTU ( /4), aMNAMTYOQHOE 3HaYeHne KOTOpOro cocTaBnseT
251
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5.5 TpeGoBaHUsA K MEXaHUYECKUM Harpy3kam

5.5.1 BBogbl AOMKHbI BblAepXnBatb UCMbITAHNUA KOHCOJIbHbIMW Harpy3kamun B Te4eHne 1 MUWH., BENWUYUHbI KOTOPbIX OOJIKHbI OblTb HE MeHee YKa3aHHbIX B Tabnuue 2. ypOBeHb | -

o6blYyHas Harpyska, CylecTByioLLlas B 06LLeM cryyae, eciiv 3akasuuk He ykasbiBaeT Gornee BbICOKYH Harpy3sky ypoBHs |l.

Tabnuua 2
HawuBbicluee HomMuHanbHbIN TOK, A
HanpskeHne ans
obopynosaHus Ly
, kKB
=800 1000 2000 =3150
1600 2500
McnbiTaTtenbHas KOHCONbHas Harpyska, H
| 1l | Il | Il I Il
=36 1000 1000 1250 1250 2000 2000 3150 3150
52 1000 1600 1250 1600 2000 2500 3150 3150
72,5-100 1000 2000 1250 2000 2000 3150 4000 4000
123-145 1250 3150 1600 3150 2500 4000 4000 4000
170-245 1250 4000 1600 4000 2500 5000 4000 5000
=300 2500 4000 2500 4000 3150 5000 5000 5000
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MpumeyaHve - MakcumanbHas AnuUTenbHasi KOHCOMbHAas Harpyska, BKMOYalolwas HaTshkeHue MpoBOAOB, BETPOBYIO U
ronionieQHyto Harpysku, He JoShkHa npeBbiwaTb 50% OT UCNbITaTENbHON KOHCOMBHOM Harpy3Ku.

5.5.2 BBoabl B 4acTu BO3AEeNCTBUS MeXaHUYECKUX (DaKTOPOB BHELLHEN cpefbl OOIMKHbI COOTBETCTBOBATL rpynne YCroBuii
akcnnyataumm M6 no FOCT 17516.1 v BblaepXkmBaTb cencmmuydeckme Bosgenctensa 9 6annos no wkane MSK-64. Beogbl ans
MacrsiHbIX BbIKMo4YaTenen AononHUTENBHO AOMKHbI BblaepXXuBaTb:

- Harpysku, OEeWCTBYIOLWME Ha HWUX B MpOLEeCCe BKITHOYEHUS U OTKIIOYEHUS BbIKNOYaTeNs B npegenax HOMWHANbHOW
MOLLLHOCTW OTKMIOYEHUS BbIKNoYaTens, An9 KOTOPOro AaHHbIA BBOS, paspa60TaH;

- N0 MEeXaHW4eCKOM M3HOCOCTOMKOCTU - YMCIO onepaumi (6e3 TOKOBOW Harpysku), npegycMoTpeHHbix TOCT 687 pns
COOTBETCTBYHOLLETNO BbIKNOYATENS.

5.6 TpeboBaHMsA K KOHCTPYKLUN
5.6.1 BBoabl JOMKHbI UMETb:

- U3MepuTenbHbIN BbIBOA AN U3MEPEHUs TaHreHea yria ANanekTpuieckux notepb ( tgd) v emkoctu (7).

MpumMeyaHue - TpeboBaHMe pacnpocTpaHseTca Ha BBOALI C Ugp 272,5 kB.

Hanuune noTeHuUmanbHOro BbIBOAA ONpeaensieTcsi No CorflacoBaHUo Mexay NponssoauTenem u notpedutenem.

- BCTPOEHHblE MWIN BbLIHOCHbIE KOMMEHcaTopbl AN KOMMeHcauuMn TemnepaTypHbiX W3MeHeHuid obbeMa Macna,
obecrneunBatoLLve faBneHve Macna Bo BBOAE B pacyeTHbIX Npeaenax npu pacyeTHOM Avana3oHe U3MeHeHWs TeMneparypbl.
Mpu 3ToM BBOAbBI C U3GLITOYHLIM JaBreHNeM OOMKHbI UMETh yKasaTernb AaBreHUs macra Bo BBOAE;

- BBOAbl 6€3 M3BLITOYHOrO AABNEHUS OMKHbI UMETb BCTPOEHHbIE KOMMEHCATOPhI, NMpU 3TOM Aflsl BBOAOB Ha HanpsikeHue
cBbile 252 kB komneHcaTop AOMKEH ObiTb 060pyAOBaH CTEKNOM, ob6ecneynBaloLLMM BU3YyarbHbld KOHTPOMb Hanuyns macna
BO BBOAE.

- npucnocoGrexHns 4ns nogbema BBOAA, PaCroNoXeHHbIE HAa COEANHUTENBHON BTYIIKE;

- OTBEpPCTMSI Ha OMOpHOM (naHue CoeduMHUTENbHOM BTYNKM ONs Bbifycka Bo3dyxa W3 6Gaka TpaHcdopmatopa
(BbikNOYaTENS UMM peakTopa) NpW 3anuMBKE €ro MacrioM W TMOACOEAMHEHUs ra300TBOAHbLIX TPyO Yy BBOAOB Anis
TpaHcOpPMaTOpPOB U PEaKTOPOB B COOTBETCTBUM C COrfTAacOBaHHLIMU U YTBEPXKAEHHBIMU rabapUTHBIMK YepTexamu.

5.6.2 KoHCTpyKUusi BBOOOB AOIMKHA ObITb repMETUYHOM U BaroHeNnpoHULLaeMon.

5.6.3 Beoabl no n.n.3.1.4+3.1.6 OOMKHbI BbiAEPXMBaATb BHYTPEHHE [OaBrEHWE, paBHOE MOMyTopakpaTtHOMY paboyemy
Aasnenuio (£0,1 6ap), B TeyeHne 15 MUHYT Npu KOMHaTHOW TemnepaType.

5.6.4 OnopHbIN hnaHel, BBOAOB OOMKEH ObITb repMETUYHbBIM.

5.6.5 Beogpbl, oguH unu o6a KoHLa KOTOPOro HaxodsTCsl B KOHTAKTe C TPAHCOPMAaTOPHbLIM MacrioM, OOJMKHbI AOMycKaTb
3anuvBKy annaparta mMacriom ¢ TemnepaTtypoi He Bbiwe 90°C npu gaBneHun He Huxe 66 lNa.

5.6.6 [OnuHa nyTm yTeuykn NO MOBEPXHOCTU BHELUHEW W30MALMUM BBOLOB OMNpeAenseTcs CTEeneHblo 3arpasHeHus wu
BbliOnpaeTca no [OCT 9920. M3onsumMoHHble MOKPbLILWKM Ans BBOAOB (kak dhapdopoBble, Tak U NOMMMEPHbIE) AOMKHbI ObITh

MNCMNbITaHbl B YCINOBUAX 3arpA3HEHNA U yBla)KHEHUA ONA COOTBeTCTBleLIJ,eVI cTeneHun 3arpAa3HeHua.

5.6.7 dapcopoBble MOKPLILKMA OOMKHbI COOTBETCTBOBaTh TpeboBaHusm [OCT 5862, a TpaHcdopmaTopHOoe Macro,
3anMBaemoe BO BBOAbI, AOMKHO NMETb XapaKTEPUCTUKN:

[ns BBOOoB ¢ BymaxHo-macnsHon nsonsumen (BMU):
- NpobunBHoe HanpsikeHne He meHee 70 kB;

- TaHreHc yrna guanektpuydecknx notepb npu 90°C He Gonee 0,005;
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- BnarocogepxaHue He 6onee 10 r/T;

- rasocogepxaHue He 6onee 0,3%;

- MexaHu4eckue npumecu He bonee 5 r/T.

[nsa Beogos ¢ TBepaon nsonsaumen (RIP nnm RIN)

- NpobrBHOE HanpsixeHne - He MeHee 60 KB;

- BnarocogepxaHue - He 6onee 10 r/T.

Macno, oto6paHHoe 13 BBogos ¢ EMW nocne ncnbiTaHnin, AOMKHO MMETb XapaKTEPUCTUKN:
- NpobmBHOEe HanpskeHne He meHee 70 kB;

- TAHreHc yrna gmnanektpuyecknx notepb npu 90°C He 6onee 0,005;
- BnarocogepxaHue He 6onee 10 r/T;

- rasocogepxaHue He 6onee 1%;

- MexaHu4eckme npumecu He 6onee 10 r/T.

5.6.8 I'IonmmepHaﬂ BHELLHSAS M30MsUMs BBOLAOB [AOSMKHA BbINOMHATLCA U3 SIUTLEBbLIX KPEMHUNOPraHUYECKUX KOMMO3ULINI
Tvna RTV-2 nnu aHanornyHbix, obecneymsaroLLmx TPEKMHIIPO3NOHHYH CTOMKOCTb Y CTOMKOCTb K BOCMSTAMEHEHMIO.

5.6.9 B KOHCTpyKUMM BBOAOB [OSHKHa MpedycMaTpuBaTbCH BO3MOXHOCTb YCTAHOBKM TPaHC(OPMAaTOPOB TOKa HibKe
OMOpPHOro (hriaHLia Ha PacCTOAHUAX, YKadaHHbIX B COMMacoBaHHbIX rabapuTHbLIX YepTexkax BBOAOB.

5.6.10 [Ona TpaHchopmaTopHbIX (peakTopHbIX) BBOAOB MMWHUMANbHO [OOMYCTUMbIE PACCTOSIHUS A0 3a3eMSIEHHbIX
NMOBEPXHOCTEN BHYTpU TpaHcdopmaTtopa (peaktopa) onpegensiorcs TpeboBaHWAMM PyKOBOOSALUMX LOKYMEHTOB Ha
KOHCTPYKLIMIO YCTaHOBKM BBOAAa B TpaHcdopmaTope (peakTope), HO He MeHEee yKasaHHbIX B COrfacoBaHHbIX rabapuTHbIX
YepTexax BBOOOB.

5.6.11 Bce maTepuanbl, MpVMeHsieMble MPU W3rOTOBIIEHWM BBOAOB, AOSHKHbI ObiTb CTOMKMMW MO OTHOLIEHWUIO K
TpaHcopMaTopHOMY Macry.

5.6.12 Pabouyne NoBepxHOCTU KOHTaKTHbIX AeTanen AOMKHbl ObiTb C MPOTUBOKOPPO3MOHHLIM MOKPLITUEM, 6€3 TpeLunH 1
paKoBWH.

5.6.13 BBogpbl, paspaboTaHHble B3aMeH paHee BbIMyCKaBLIMXCS, AOMKHbI ObiTb  B3aMmMoO3aMeHsieMbl MO
npucoeanHUTENbHBbIM U YCTaHOBOYHbIM pa3mepaM. OCcoGeHHOCTN 3aMeHbl BBOAOB KOHKPETHOMO TUMA AOMKHbI ObITb YKasaHbl B
PYKOBOACTBE MO 3KCMfyaTauun Ha COOTBETCTBYIOLLNE BBOAbI.

5.6.14 ConpoTuBneHve TOKOBedyLleld Lenu BBOAOB AN MacnsHbIX BbIKMOYaTeENe Ha MNOCTOSHHOM TOKe Npu
Temnepatype 20°C He [omkHO 6biTb 6onee 70 MKOM.

5.7 JononHutenbHble TpeboBaHuA NoTpedbuTenen

5.7.1 To cornacoBaHW0 C W3rOTOBUTENEM 3aka3yMk MOXET ykasaTb B KOHTpaKTe cneuuarnbHble OOMOSIHUTENbHbIE
TpeboBaHus.

6 TPEBOBAHUSA BE3OMNACHOCTU N OXPAHbI OKPYXXAIOLWEN CPE[bI

6.1 TpeboBaHus 6esonacHocTU

6.1.1 KoHcTpykumMa BBOAOB [ofkHa cooTBeTcTBOBaTh TpebosaHuam [OCT 12.2.007.0, MOCT 12.2.007.2, [OCT
12.2.007.3.
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6.1.2 MNogbem BBOAOB AOMKEH OCYLLECTBSATLCS 3a rPy30Bble NPUCNOCobreHnsl, MpeayCcMOTPeHHblE Ha BBOAAX, KOTOpble
[JOJKHbI 0GecneynBaTb 6e3onacHbIi NogbeM BBOAOB NPU MOHTaXe.

6.1.3 VcnbiTaHna BBOAOB AOMMKHbI MPOBOAUTLCA C cobnogeHnem TpeboBaHu npaBun TEXHWKM GesonacHocTu.
M3amepeHne M30MALUNOHHBIX XapaKTeEPUCTUK BBOAOB Nog pabounm HanpsbkeHMem paspellaeTcsi OCYLLECTBASATbL NP YCNOBUK
NCNonb3oBaHMst YCTPOMCTB, obecneymsatoLmx 6e3onacHoCTb paboT.

6.1.4 WcnbiTaHMIO HanpsbKeHMeM LOMKHbl MpeflecTBOBaTh TLATENbHbLIA OCMOTP M OLEHKA COCTOSIHUS BHELUHEN
nsonsaumun. lNMepen NpoBeaeHNEM UCTbITAHWIA N30NSLMM BBOAOB Hapy)KHAsi MOBEPXHOCTb U30NSAUMM OOIMKHA ObiTb O4MLeHa OT
Nbinn 1 rpsasu.

6.2 TpeboBaHMsA NO OXpaHe OKpyKatoLLeln cpeabl

6.2.1 Tlpn akcnnyatauum BBOAbI HE [AOSMKHbI OKasbiBaTb HEraTUBHOIMO BO3AEWCTBMS Ha OKPYXKaKLyl cpeay B
KOnM4ecTBax, NPeBbILIAOLLNX TMIMEHNYECKNe nokasaTenu.

6.2.2 B aBapuiHbIX cuTyaumsix (B cryvae BbiTEKaHUS Macna) cTeneHb BO3OeNCTBUSI TpaHCOpMaTOpHOro mMacna Ha
OKpYXKaloLLlyto cpealy OLeHMBaeTCs Kak cpeHss. He gonyckaeTcsa pasnnBoB Macna v nonagaHus ero B BOAoOEMbl. YTunmsaums
0TX0OO0B TPaHCHOPMATOPHOrO Macna - B COOTBETCTBMM C AEUCTBYIOWMUMW Ha MOMEHT YTUNM3auuMm HOPMaTUBHbIMU
OOKYMEHTaMMu.

7 KOMMNJIEKTHOCTb, MAPKUPOBKA U YITAKOBKA

7.1 B KOMNMEKT NoCTaBKkn BBOOOB AOMKHbI BXOAUTD:
- BBOJ;

- YMaKoBKa;

- macnopr;

- PYKOBOACTBO M0 3KchyaTauuu;

- YNaKOBOYHbIN JNCT;

- KomMmnnektywuwune petannm M 3anacHble 4actn B COOTBETCTBUM C pasferiom "KomnnekTHocTb" PyKOBOD,CTBa no
KcnnyaTaunn Ha COOTBeTCTByPOLU,VIﬁ BBOA.

7.2 Kaxkablii BBOA, A0OMMKEH UMeTb Tabnuyky Us maTepuana, He NofBepraroLLerocs Kopposuun, C ykasaHnem:

- TOBApHOro 3HaKa NpeanpuUATUA-U3roToBUTENS;

- 0603HaYEHNsI OCHOBHOIO KOHCTPYKTOPCKOro IOKYMEHTa Ha BBO[;

- TMna BBOAA;

- Macchl BBOAA, B KMNorpaMmMax;

- 3aBOACKOro Homepa;

- AaTbl BbIMyCKa;

- 0603HaYeHNa HacToALLIero cTaHgapTa.

7.3 [InA BBOAOB, MMEIOLLIMX BLIHOCHOW KOMMEHcaTop, Ha TopLe Gaka AaBrneHust oMmkHa BbiTb Tabnuuka ¢ ykasaHuem:
- TOBApHOTO 3HaKa NpeanpuUATUA-U3roToBUTENS;

- 3aBOACKOro HomMmepa,
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- MakcUMMarnbHOro AaBneHus B Meranackansix;
- Maccbl 6aka B kunorpaMmmax.
7.4 YnakoBka n koHcepBaums BeogoB no FOCT 23216.

7.5 3aernneHme BBOOOB B XeJle3HblX, AepeBAHHbIX U (baHeprIX ynakoBKax B 3aBUCMMOCTU OT Kracca HanpsaXeHusA
AOOJDKHO NPOn3BOAUTLCA Ha cneunarnbHbIX onopax, NpenATCTBYOLWNX NepemMelleHnio BBOOOB NMpu TPaHCNOPTUPOBaHUN.

7.6 KomnnekTylowme getanm u conpoBoauTeribHas JOKYMeHTaums AOSMKHbI HaX0aUTbCS BHYTPY YNaKOBKM.

7.7 HwxHsas vyactb BBogos ¢ TBepaon nsonsumen (RIP n RIN nsonsumsa), a ana kabenbHbIX BBOOOB M BEPXHASA YacTb, Ha
BpeMsi TPaHCMOPTUPOBAHUS U XPaHEHUS! OOMKHbl OblTb AOMOMHUTENbHO 3aKPbITbl BHYTPW YNakoBKM OT aTMOCHEpPHbIX
BO3OENCTBUA NONUITUNEHOBBLIM YEXJIOM C BIIOXXEHHBIM BHYTPb MAKETOM C CUINMKarenem, a OT MexaHW4YeCcKuX NOoBPeXaeHWUN -
TPaHCMOPTMPOBOYHBLIM KOpnycom. [Ans ANUTENbHOrO XpaHeHWsi BBOAbI C TBEPAONM M3onsumen no TpeboBaHUo noTpebutens
OOMMKHbI  JOMOSHUTENbHO  KOMMJEKTOBATLCS  CrneumanbHbIM  FEPMETUYHBIM  KOXYXOM, obecneymBarolmMM  3aliuTy OT
yBRa)XHEHUS! HUXKHEI YacTu BBOAA HA Nepuof XpaHeHUs.

7.8 KoHTakTHas wnunbka BBOAOB, Yy KOTOPbIX MOAKMIOYEHNE OCYLLUECTBIISAIOT MNaMkoW OTBOAOB K KOHTAKTHOW LUMWIbKE,
OOIKHa ObITb ynakoBaHa Taknm o6pa30M, 4YTOObI €10 MOXXHO ObINO NOML30BaTLCH, HE pacnakoBbiBad BBoAaA.

8 MPABUIA NPUEMKU

8.1 ,D,J'IFI npoBepKM BBOOOB Ha COOTBETCTBUE TpeGOBaHVIﬂM HacTodlero craHgaprta npeanpunatTne-n3rotoeunTesrnb NnposoanT
npmnemo-cagaTtoyHble, KBaﬂI/ICbI/IKaLWIOHHbIe, nepunoanyveckme n TUnoBblie NCMbITaHUA.

Pe3yﬂbTaTbI McnbiTaHWM O(*)OpMﬂSHOT npoTOKOTaMn nnn CepTI/ICbI/IKaTaMI/I, KOTOpble NpeabABATCA n0Tpe6|/|Temo no ero
Tpe6OBaHI/IIO. Pe3yanaTb| npnemMo-caaToYHbIX NCMbITaHUN 1 NpoBEpPOK 3aHOCATCA B NacnopT BBoAA.

8.2 MNpuemo-caaTouHble UCNbITaHUA
8.2.1 lNMpuremMo-caaTovHbIM UCNbITaHUAM NOABEPraloT KaXabl BBOA,.
8.2.2 NMpuremo-caaTouHble UCMbITAaHNSA NPOBOAST NO Nporpamme, BkMovawLwen n.n.1-11, Tabnuupl 3.

Mpumevanne - WcnbitaHma no n.10 B KayecTBe MNPUEMO-CAATOYHBLIX MPUMEHUMO TONbKO K TpaHcOpMaTOpHbIM
(peakTopHbIM) BBOAAM C Uy, =252 KB.

8.2.3 BBoabl cuntaloT BblaepKaBLUMMN UCTbITAHWUS, €CINN OHU YAOBMETBOPSIOT TpeboBaHNSAM HacTosILLEro ctaHaapTa.

8.3 lNepuogmnyeckme ncnbltTaHus

8.3.1 lNepurogunyeckme ncnbITaHUs NPOBOAAT HA ogHOM BBoge no 1-13 Tabnuupbl 3 He pexe ogHOro pasa B 5 net, Npu aToM
ncnbiTaHusa no n.13 NpoBOAAT TOMNbKO B CYXOM COCTOSIHMM. [lepmogmyeckue UcCnbITaHMs BBOAOB, BbIMYCKAaeMbIX MOBTOPHO
MEITKUMUN CEPUSIMUN, JOMYCKAETCHA HE NPOBOAMUTD.

8.4 TunoBble NcnbITaHNSA

8.4.1 TunoBble MCNbITaHWUS NPOBOAAT MPU U3MEHEHUN KOHCTPYKLMM UM MaTepuarnioB Mo nporpamme, YTBEPXKOEHHOW B
YCTaHOBMEHHOM NopsiaKe.
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8.5 KBanudmkaumnoHHble ncnbitaHus

8.5.1 KBanundukaumoHHble NCMbITaHNSA NPOBOAST NO BCEM MyHKTaM Tabnmubl 3.

Tabnuua 3

MpoBepkn 1 ncnbiTaHns TexHun4yeckne MeTogbl MprMeHMMOCTb NCNbITaHUI

TpeboBaHusi NCNbITaHUN
1 2 3 4
1. NpoBepka BHeLIHEro BMaa 1 pasmepos n.5.1.4 n.9.1 MprmeHMMO ko BCEM BBOOAM
2. VcnbiTaHne Ha repmMeTUYHOCTb n.5.6.2 n.9.2 Besogpbl no n.n.3.1.1 n 3.1.3-
3.1.6
3. UcnbiTaHne Ha BHYTpeHHee AaBreHne n.5.6.3 n.9.3 Besogbl no n.n.3.1.4-3.1.6
4. AamepeHune conpoTUBIIEHNS N30NSLMN n.5.3.6 n.9.4 MpumeHMmo Ko BCcem BBOAAM
N3MepUTENbHOro BbIBOAA C U3MEPUTENbHbIM BbIBOAOM
5. VicnbiTaHne namepuTenbHOro BbIBoAa n.5.3.7 n.9.5
6. VMIamepeHune conpoTmBneHus n.5.6.14 n.9.6 MpumeHnMmo k BBOAAM ANS
TOKOBeAyLLEeN Lenu BbIKMO4aTenemn
7. 'amepeHwne emkocTu ( ), TaHreHca n.5.3.3 n.9.7 [MpUMeHMMO TOMbKO K
yrna guanekTpnyeckux notepb OCHOBHON KOHAeHCaTOopHbBIM BBOAAM
nsonaumm (g8 ) u ero npupocta (Atg & )
8. MlamepeHune emKocTu ( C;) 1 TaHreHca n.5.3.6 n.9.5 [na TpaHchopmMaTopHbIX
yria AnanekTpuiecknx noteps ( tgds;) BBOAOB Uy, 2252 kB
9. McnbiTaHne OaHOMWHYTHBIM n.5.3.1 n.9.8 MprmeHMMO ko BCEM BBOOAM
ucnblTaTeNbHbIM HanNPsHPKEHNEM B CyXOM
COCTOSIHUU
10. N'amepeHne YacTUYHbIX paspsigoB n.5.3.4 n.9.9 MpMeHMMO TONbKO K
KOHAEeHCcaTOpPHbLIM BBOAAM

11. VcnbiTaHue rpo3oBbIMK UMMyNbCamm n.5.3.1 n.9.10 MprMeHMMO ko BCEM BBOAAM
11a. VcnbiTaHne cpes3aHHbIMU rPO30BbIMMU n.5.3.1 n.9.10 [ns TpaHcopmaTopHbIX
uMnynbcamu BBOAOB [y, =252 kB
12.UcnbiTaHne Ha gnutensHoe n.5.3.2 n.9.11 [ng TpaHchopMaTopHbIX

BO3EMCTBME NOBbILIEHHOMO HanpsaxXeHua
I'IpOMbILLIJ'IeHHOI7I YacTOThbl

BBOAOB Ly, =172 kB

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HOpMaTUBHO-NPABOBBIX Y HOPMATUBHO-TEXHUYECKUX LOKYMEHTOB


http://docs.cntd.ru/

FOCT P 55187-2012 Beoabl n30nmMpoBaHHbIe Ha HOMMHaIbHbIe HanpsbxkeHus cabile 1000 B nepemeHHoro Toka. ObLwue TexXHUYeckme ycnosus

FOCT P om 26 Hos6ps1 2012 2. Ne 55187-2012

Ctpanunua 18

M30MsUMM Ha CTONKOCTb K
BOocCnnamMmeHeHuo

13. NcnblTaHne KOMMYTaLNOHHBIMK n.5.3.1 n.9.12 [ns TpaHcopmaTopHbIX

UMMyNbCaMm B CYyXOM COCTOSIHUM U MOA, BBOAOB [y, =252 kB, Ans

AOKAEM ocTanbHbIX BBOAOB Uy, =363
kB

14. NamepeHue ypoBHS paamonomex n.5.3.8 n.9.13 Ans BBOAOB Uy, 2126 kB

15. \amepeHune gnvHbl NyTn yTeYkn no n.5.6.6 n.9.14 Kpome BBO4OB 6€3 BHELLHEN

NMOBEPXHOCTU BHELLHEN M30MsLun nsonauum

16. NcnbiTaHne Ha CTOMKOCTL B n.5.3.5 n.9.15 Ans BBOAOB Uy, 2363 kB

OTHOLLEHUN TEeNnoBoro npobos

17. AcnblTaHne Ha repMeTUYHOCTb n.5.6.4 n.9.16 MpumeHmo Ko BCcem BBOAAM

onopHoro gnadua

18. VcnbiTaHWe Ha HarpeB HOMUHasbHbIM n.5.4.1 n.9.17

TOKOM

19. MNpoBepka Ha cTonkocTb Npy Aenctemu | N.5.4.3 n.5.4.4 n.9.18

TOKOB KOPOTKOIO 3aMblKaHWS

20. VicnblTaHne KOHCOMbHBIMU Harpy3kamm n.5.5.1 n.9.19

21. VcnbiTaHne Ha cercMOCTOMKOCTb n.5.5.2 n.9.20 MpnmeHMMo Ko BCem BBOAAM

22. Knumatunyeckue nucnbitTaHms n.5.2.1 n.9.21

23. VcnbiTaHusa Ha n.5.6.2 n.9.22 [1ns BBOOOB C NONIMMEPHOWN

BnaroHenpoHMLLaeMocTb BHELUHeNW nsonsauunen

24. NcnblTaHWsa Ha TPEKNHIIPO3NOHHYHO n.5.6.8 n.9.23

CTOMKOCTb

25. VicnbiTaHnsa matepuarna BHELUHEN n.5.6.8 n.9.24
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9 METO[bl UCMNbITAHUA

9.1 MNpoBepka BHeLLHero BMaa 1 pasmepos

Pasmepbl BBOOaA MNpOBEPAKT B MNpouecce ero MU3rotoBlieHnda Ha Aetandax C NnoMowbi MepUTeribHOro UHCTPYMEHTa,
obecneunBaloLLEro TOYHOCTb |/|3MepeH|/||7| B npenenax gonyckos, yKa3aHHbIX Ha pa6oqv|x YyepTexax.

OtcyTcTBrE BUAMMBIX AedeKToB BBOAA Nocne cOopku onpeaenseTcsa Bu3yarnbsHo.
9.2 NcnblTaHWe Ha repMeTUYHOCTb.

9.2.1 VcnbiTaHne BBOAOB, 3aNOSIHEHHBIX XUOKOCTBIO UMW KOMMNAyHAOM, U BBOOOB C XWAKOW N30MsLUMEN, 3@ UCKIIOYEHNEM
BBOZOB, 3aNOSIHAEMbIX XUAKOCTbIO UM KOMMAyHOOM C BSA3KOCTbO He MeHblue 5x10-4 m2/c npu 20°C: BBOA cobupaeTcsa Tak
Xe, Kak B criy4yae HopMarsibHoM paboThbl, 1 3anONHAETCS XUOKOCTBI UM KOMMNayHAOM Mpu pacyeTHON TeMnepaType He Hmke
10°C. BHyTpu BBOAA nocne 3anonHeHus co3gaeTcs gaenexHue, Ha (1x0,1) Gap npeBbiwalollee MakcMManbHoe pabouvee
JaBreHne, n NoAAepXMBaeTCa MUHMUMYM B TedeHne 12 yacoB. BBog cunTaeTtcs npoliefwnm UcnbiTaHne, ecnmn OTCyTCTBYIOT
NPU3HaKN YTEYKN, BbISIBNIIEMbIE MPU BU3yaribHOM OCMOTpE.

Beoabl ¢ tBepgon umsonsaumen (RIP n RIN usonsaums), mmetowme Uﬂ_p_£172 KB, ncnbITeiBalOTCA No meTogy 3aBoja-
N3roTOBUTENS.

9.2.2 WcnbiTaHne rasoHanofiHEHHbIX BBOLOB, BBOLOB C ra3oBOW M30MsUMEN WU BBOLOB C rasoBOW NPOMUTKOW: BBOS
cobupaeTcs Tak xe, Kak B criydae HopmarbHoW paboThl, U 3anonHAETCs ra3oM noj MakcuManbHbIM paboynm gaBneHneM npu
TemnepaType OKpyxatwllen cpeabl. BeBoa nomelwlaetcs B W3OMSAUMOHHBIA KOXYX, Hanpumep B MMAaCTUKOBLIA MNaKeT.
KoHueHTpaums rasa B BO3gyxe BHYTPU KOXyXxa namMepsieTca ABaxabl C MHTepBanoM He MeHee 2 4acoB.

Beopg cuntaetcs npowenwnm ncnbitTaHne, eciim pacy4eTHad yTedka rasa He npesblillaeT 0,5% B roa OT 3KBMUBAJIEHTHOIO
KOJmm4ecTBa rasa, cogepxatwerocd BHyTpy BBoa npu akcnyatauun.

9.3 VcnblTaHne Ha BHYTPeHHee AaBreHne NPUMEHUMO K rasoHanorfiHeHHbIM BBOAaM, BBOAAM C ra3oBoW M3onsuuen u
BBOAAM C rasoBol mponuTkon. Beog 3anonHsieTcd ra3oM no BbIOopy npou3BoguTens. BHyTpu BBoga cosgaeTtcs gasneHue,
paBHoe 1,5-kpaTHOMYy MakcuMmanbHoMy pabodvemy Aasnenmio (0,1 Gap), n nogdepxvBaeTcd B TeveHue 15 MuHYT npwu
KOMHaTHOW TemnepaTtype.

BBog cuuTaeTcsa nNpoleAMM WCMbITaHUE, €CNM OTCYTCTBYHOT MPU3HAKUM MEXaHWYECKMX MOBPEXOeHun (Hanpumep,
aedopmanmin, pa3pbiBOB).

9.4 NamepeHne conpoTMBEHNS N30NALMMN N3MEPUTENBHOMO BbiBOAA NMPOM3BOAMTCA MEroOMMETPOM Ha HanpskeHum 1000-
2500 B B coctaBe BBOAa. BeiBog gomkeH ObiTb B YACTOM M CyxoM cocTosiHun. OOuH NpPOBOAHMK OT MerommeTpa
NoAcOeaUHSIOT K BbIBOAY, BTOPOW - K COeQUHUTENBHON BTYIKE, NPY 3TOM U3MepUTEnbHbIA BLIBOA pa33emnisieTcs.

PesynbtaThl U3MepeHns cuYMTaroT YAOBMETBOPUTENbHBbIMU, €Crly COMpOTUBMEHME WU30MSUMUM U3MEepPUTENnbHOro BbiBOAA
BBOJA COOTBETCTBYET 3HAYEHUI0, yKkazaHHOMY B n.5.3.6.

9.5 VcnblTaHne naMepuTenbHOro BbiBOAa NPOBOAUTCS B COCTaBe BBOAA NPU NEPEMEHHOM HanpsiKEHUN MPOMBbILLSIEHHOW
YacToTbl He MeHee 2 KB B TeyeHne 1 MUHYTHI.

Mocne npoBedeHUs UCMblTaHUS HEOBXOOUMO M3MEPUTb tgf; M E€MKOCTb (3 OTHOCUTENbHO 3eMIMIM MPU HanpshKeHun He
Huxe 1 kB.

BbiBOA cunTaeTcs BbiaepKasLUVM UCNbITaHWS, €CMN HE BO3HUKAET UCKPEHNUA 1N Npobost, @ 3HaYeHNa tgds M eMKOCTU (T
COOTBETCTBYIOT 3HA4YEHUSIM, YKa3aHHbIM B N.5.3.6.

9.6 NamepeHne conpoTUBNEHUS TOKOBEAYLLEN Lienu BBOOOB BblKtoYaTeNen.
MiamepeHne CconpoTMBIEHUS TOKOBedyllen uenu BBOAOB MPOM3BOAAT MUKPOOMMETPOM. [Mpy M3MEPEeHUN KOHTaKTHble

YacTM BBOAa He [OIMKHbl KacaTbCs 3emnu. VameputenbHble nNpoBoAda OT npubopa NOAKMYaoT K BEPXHEMY U HMDKHEMY
KOHTaKTHbIM HaKOHEYHMKaM. MIamepeHne nponsBogaT nNpu TemnepaTtype okpy»katoLiero Bo3gyxa ot 10 go 40°C.
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PesynbraTbl UBMEPEHUS] CHUTAIOT YAOBIETBOPUTENBHBLIMU, ECNN COMPOTUBIEHME, NpuBeAeHHoe kK TeMnepaTtype 20°C, He
NPEeBbLICUT 3HaYEHWI, YKa3aHHbIX B N.5.6.14.

9.7 smepeHue emMKocTy ( ), TaHreHca yrna ANaneKTpUYeckux NoTepb OCHOBHOM M30naumm ( tg&; ) U ero npupocTa ( Atz

Bo Bpemsi ucnbiTaHWs NPOBOAHUK KOHAEHCATOPHOro BBOAA AOMmkeH ObiTb obecTtoueH. [Mpu npoBedeHUn u3mepeHui
COEOUHUTENbHYIO BTYNKY 3a3eMMsIOT, HanpsbkeHMe MNoJalT Ha KOHTAKTHYK KrNemMMmy, M3MepuTEenbHbIA MpoOBOA MoOCTa
NOAKMNIOYAT K NpefBapuTenbHO pa33eMrieHHOMY BbIBOAY BBOAA. VI3MepeHus npoBOOATCS MPU KOMHATHOW TemnepaTtype B
ananasoHe oT 10°C go 40°C ¢ nomoLubio MocTa LepurHra unu apyrnx aHanornyHbix NpUGopoB Npu HaNPsHKEHUNAX, YKasaHHbIX
B n.5.3.3. dakTnyeckas TemnepaTtypa BO BpeMs U3MEpPEeHUii JOMKHa ykasbiBaTbCs B oT4eTe 06 ncnbiTaHusix. ismepeHns tzd

n Cl OCHOBHOW N30N5ALUN npon3BoaAT A0 U Nocne NpUunoXeHuna KaXxgoro s1aa UcnbitatesibHOro HanpsaXxXeHu4.

Beopg cuntaetcs npowewnMm UCNbITaHUs, ecnu NofyvYeHHble 3HavYeHusa tzd U Atgd nopg HanpsXXeHWeMm He MpeBbiwaoT
3HaYeHuHN, YKa3aHHbIX B n.5.3.3, a 3Ha4YeHUss eMKOCTM He OTNMYalTCH OT 3HAYEHUN, nony4yeHHblX npu npegbigywiem
n3mepeHun bonee 4yem Ha 0,5%. Ecnn 3HaveHus HenpuemMnemsbl, pa3pellaeTcda noaoxanatb 1 vac, nocne yvero NOBTOPUTb
ncnbiTaHme.

9.8 UcnbiTaHne OAHOMUHYTHbIM UCMbITaTEIbHbIM HaMNpAXXeHnem B CyXoM COCTOAHUU NMPUMEHNMO KO BCEM ThUNam BBOOOB.
[na rasoHanonHeHHbIX BBOOOB, ONMUCaHHbIX B N.3.1.4 1 npeaHasHa4eHHbIX 0519 UCnoJfib30BaHUA B KadeCTBe COCTaBHOIO
NieMeHTa yCTpOVICTBa C rasoBon wusonsuuen, mmetowlero obliee rasoBoe HamnosiHEHWEe C BBOAOM, AaHHOE MCMblTaHue
ABNAETCA TOJIbKO NMPpUEeMOYHbIM Npu ycnoBuun, 4YTo nepen C60pK0ﬁ NOKpbILLKa BBOAA Obina nogBeprHyTa CooTBETCTBYHOLLUM
ANEKTPNUYHECKUM UCTbITAHUAM.

BenuunHa ucnbiTatenbHOro Hanpsa>XXeHna ykKa3aHa B Tabnvue 1. npOD,Oﬂ)KMTeJ'IbHOCTb ucnbiTaHma coctasnsaet 60 c,
He3aBUCUMO OT YacCTOThbl.

BBoa cunutaetcs npowenwunm ncnblTaHne, ecrnin OTCyTCTByeT UCKpeHune unm np06017|. Ecnu nmeet mecto np060171, BBO
cCHnTaeTcaA He npouweguunm UucnbiTaHUe. Onsa KOHOEHCaTOpPHbIX BBOAOB MpUHMMaeTCd, 4TO npo6017| BO3HUKaET, eclnn
n3mMepeHHada nocne NCNbITaHUN E€MKOCTb npesblllaeT eMKOCTb, USMEPEHHYIO OO0 UCNbITaHUN, Ha BEITMYNHY, paBHYO €MKOCTU
oaHoro cnos. B cnyyae O6Hapy)KeHVIFI NUCKpEeHUA uncnbliTaHne cnenyeTt NnoBTOPUTDb. Ecrn B npouecce noBTOPHOro UcnblTaHUA
NCKpEeHnAa nnm I'Ip060ﬂ He BO3HUKaeT, BBOO CHUTAETCA BblaepXXaBLLUMM UCMNbITaHNE.

9.9 VamepeHvne BenWYMHbI 4YacTUYHOTO paspsga MnpoBOAWUTCA Ans BCEX TWUMNOB KOHAEHCATOPHbIX BBOAOB MNpW
HanpsKeHUaAX, yKkasaHHbIX B Tabnuue 1 B cootBeTctBum ¢ FOCT 20074.

Ecnn He yKa3aHO WHoe, 3J1IEMEHTbI ucnbITaTenbHOM LennM AOMMKHbl OblTb TakuMu, 4TOObI (*)OHOBbIe nomMmexn wu
YyBCTBUTEJTbHOCTb M3MepVITeJ'IbHOVI cxembl obecneunBanu BeJIMYNHY YaCTUYHOro pas3psaaa He bonee 5 nK.

V|3MepeHVIF| npoBogATCcA HenocpenCTBeHHO nocne ucnbitaHna no n.9.8 npn CHWXEeHUN HanpaxXeHna C YPOBHA,
YCTaAHOBJ1EHHOIO Npu UCNbiTaHNX B CyXOM BMUAE NOBbILLUEHHbIM HanpaXeHnem I'IpOMbILLIﬂeHHOVI 4YacTOThl.

MakcrmanbHoe 3Ha4YeHne BenmMYMHbl YaCTUYHOIO paspdaaa O0JMKHO ObITb He Gonee YKa3aHHOro B n.5.3.4.
Ecnn n3MepeHHble 3Ha4YeHUA Bbllle YKa3aHHbIX, AonyCkKaeTcA npoannTb UCnbiTaHUA Ha nepuoa Ao 1 vaca, 4TOObI
npoBepuUTb, BEPHYNMUCb NN 3Ha4YeHUA B paspelleHHble npeaenbl. Ecnn no wncrteyeHun YKa3aHHOro nepuoaa BennyumHa

YaCTU4YHOro paspdaa Bo3BpallaeTcd B pa3peLueHHbu7| anana3oH, BBOA cHUTaAETCA NPUHATbIM.

9.10 McnbiTaHne rpo3oBbIMM UMMYbCaMU MPUMEHMMO AN BCeX TUMOB BBOAOB. HanpspkeHue umnynbca ykasaHo B
Tabnuue 1.

Mpu npoBeAeHWUN NPUEMOYHBIX UCMbITAHUIA NPUKNaabIBaeTCs:
- 15 NONHbIX UMNYNBbCOB NOOXWUTENBLHON NONSPHOCTY;
- 1 NOMHBIN UMNYNLC OTPULIATENBHOWN NONSIPHOCTY;

- 5 cpesaHHbIX UMNYNbCOoB OTpVILI,aTeJ'IbHOﬁ NONAPHOCTU;

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/document/1200011573#7D20K3
http://docs.cntd.ru/

FOCT P 55187-2012 Beogbl n30n1MpoBaHHble Ha HOMWHanbHbIe HanpshxeHus cebiwe 1000 B nepemeHHoro Toka. Obwune CrpaHunua 21
TeXHW4eckune ycrnosus
FOCT P om 26 Hos6ps1 2012 2. Ne 55187-2012

- 14 NONHbIX UMNYNBLCOB OTPULIATENBHOW NONSAPHOCTMY.

Mpu npoBegeHMN NPUEMO-COATOYHBIX UCMbITAHWIA NPUKNAAbIBAETCS:
- 5 NOMHbIX UMMYNbCOB OTPULIATENBHON NOMNSIPHOCTY;

unu no TpeboBaHuto noTpedbuTtens:

- 3 NOMHbIX UMMybca OTpULLATENBHOW NOMAPHOCTY;

- 2 cpesaHHbIX UMMynbca OTpuLUaTeSIbHOM MOMSPHOCTU NPU CTaHAAPTHOM rPO30BOM MMNynbce 1,2/50 MKC, npyu 3TOM
Bpemsi cpesa [0JKHO COCTaBNATb OT 2 40 6 MKC.

npu ctaHgapTHOM uMnynbce MonHum 1,2/50 Mkc. Mpyu 3TOM BpeMsi UCKPOBOFO MEPEKPbITUS Ha paspsigHUKE AOIMKHO
COCTaBNATb OT 2 A0 6 MKC.

Mocne wnameHeHus NOSIIPHOCTN JONycKaeTca npuknagbiBatb HECKONbKO MMMNYMbCOB C MeEHbLIen aMnnuTydon nepeg
npunoXxeHmnem ucnblitTaTesibHbIX UMMNYJbCOB. MHTepBaJ'IbI Mexay nocrnenoBsaTtesibHbIMU NMPUIOXEeHUAMU HanpaXeHua OOJDKHbI
ObITb AOCTATOYHbIMK ANA npeaoTepalleHnsa BNnnaHna oT npeabiayuiero NnpunoXeHna HanpsaXxXeHus. PeI'MCTpaLIMPO HanpsaXXeHuaA
cnenyeT BbINOJTHATL NMPpU KaXXaomMm umnyrnbce.

Beogapl NPU3HAKTCA NpoweawnmmMmn ncnbliTaHnaA, ecrnun:

- He npou3soLuno Npobos Npu NboN NONAPHOCTU U KONMYECTBO NOBEPXHOCTHLIX NPOBOEB B BO3AyXe He MPEeBbICUNO ABYX
B Kaxkgom cepumn u3 15 nmnynbcos.

[nsa TpaHcchopmMaTopHbIX BBOAOB:

- He [JOIMKHO NPOUCXOAMUTb NOBEPXHOCTHOrO Npobos Ha KOHLe, NOrpy>xEHHOM B Macro,

- He JOMMKHO BbITb 6onbLue ABYX NPOo6OeB B BO3AyXe NpU NOMOXUTENbHOW NOMSPHOCTU, U

- He [JOIMKHO NPOM30MTM NPo6os B BO3AyXe NpU OTpULaTerbHON NONspHOCTH.

[ns BBOOOB C ra3oBov U3onsuunen:

- KOnM4ecTBO NPOBOEB HE AOMKHO MpeBbILLAaTh ABYX B KaXA0N cepumn u3 15 nMnynbCcos;

- He JOIMKHO NPOMCXOAUTb NPOBoeB Ha HECaMOBOCCTaHABNUBAIOLLENCS N30NALMM.

OTO noaTBepxaaeTcd He MeHee YeM NATblo MMnynbcamu 6e3 npobos, BbINOMHAEMbIMW Beried 3a cepusamu us 15
UMMYNbCOB KaXKOoW MOMSPHOCTU, MPU KOTOPbIX MPOM3OLIEN nocrnefHui npobon. Ecnn 3TOT umnynbc sSBNSETCA OOHUM U3
nocnefHuxX nATM 3a npegenaMmu cepuin M3 15 UMMNYNbCOB KaxXdoOW NONSAPHOCTW, crnedyeT MpPUNOXWUTb OOMNOMHUTENbHbIE

MMnNynbChbl.

9.1 I'Ile MCMbITaHMAX Ha OnUTEeNbHOEe BO3AEWCTBUE MNOBbLILEHHONO HarpsiKeHWUsl MPOMBbILINIEHHOW 4acToTbl Ha BBO[
Heobxoanmo npuknagbiBaTb HANpPsHXeHWe B NocnefoBaTeNlbHOCTH, YKa3aHHOW Ha PUCYHKe 1:

- nogvem go 1,1 Uﬁ_p_,’ﬁ n yoepxuBaHue (A) B TedeHue 5 MuH:
-NoAbeM 0 Iy = 1,50, i3 v ynepxusaHue (B) B TeyeHne 5 MuH;

-nogvem go Ly =7

wp. ¥ yAepxuaHue (C) B TeveHre 1 MuH;

- cpasy Mo OKOHYaHWUM BpeMeHU UCTbITaHWs HanpshxeHue cHkaloT 6e3 nepepbiBa Ao L7, U yaepxusatoT (D) B TeyeHne He
MeHee 60 MUH, ecnin Uy, =363 kB, unn 30 muH npu Uy, <363 kB Anst uaMepeHuns YaCTU4HBIX paspsifos.;

- CHWxeHune go 1,1 Uﬂ_p_fﬁ n yaepxumsaHue (E) B TeyeHne 5 mMuH;
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- CHwxeHwue go 0 B.

rlpO,CI,OJ'I)KMTeJ'IbHOCTb UCNbITaHUSA HE 3aBMCUT OT MCMbITATENbHON YacTOTbl. YacTUYHLIN pa3pan KOHTPOJIMpYyeTCcd B Xone
BCEro NPUIIOXeHNs NCNbITaTENbHOrO HaNpPsHKeHUs U PErMcTpupyeTca ¢ UHTepsanamm B 5 MUH.

Beoa npu3HaeTcAa npoweawnmMm ucnbiTaHne, ecnm He npou3oLusio np0609| nnn noBepxHOCTHOIo I'IpOﬁOFI. Onsa
KOHOEHCAaTOpPHbIX BBOAOB nMpeanofiaraetcd, 4To np06017| npousowlen, ecnm €eMKOCTb, U3MepeHHaaA nMnocle WucnbiTaHuA,
npesbiCUa NPEXHIOK €MKOCTb Ha BEJNTIMYNHY, KOTOpaa MOXeT ObITb OTHECEHA K EMKOCTU OOHOrO CINOS.

MHTEHCMBHOCTb YaCTUYHbIX pa3psaoB AoSMkHa ObITb He 6onee ykasaHHoM B N.5.3.4

©
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9.12 NcnblTaHne KOMMYTaUMOHHLIMW UMMYMNbCaMU B CyXOM COCTOSIHUM W MOA, AOXAEM NPUMEHUMO KO BCEM BBOAAM C
Uyp. 2363 kB. cnbiTaHne B CyxoM Buae NpUMEHVMO K BBOAAM BHYTPEHHEN YCTAHOBKM M MOMHOCTbLIO MOrPYXEHHLIM BBOAAM.

WcnbiTaHne nog goxaem NpMMEHNMO K BBOAAM Hapy>XHOWN YCTaHOBKM.
BennunHa ucnblTaTensHOro HanpsXeHus npueeaeHa B Tabnuue 1.
BBoa npu ctaHgapTHOM KOMMYyTauWoHHOM nmnynbce 250/2500 mkc nogBepraeTcs AENCTBUIIO:
- 15 MNynNbCOB NOMOXUTENBHOM NONSAPHOCTU, NOCIE Yero
- 15 MNynNbCOB OTPULLATESNBHON NOMNSIPHOCTH.

[ns TpaHchopmaTopHbIX BBOAOB UCMbITaHWE B CYXOM BUOE C OTpULATENbHOM MONSAPHOCTBIO AOMKHO BbINOMHATLCA MpK
110% OT HOMMHAaIbHOrO.

,D,OI'IyCKaeTCﬂ nocne wn3MeHeHna nNonApHOCTM noAdaBaTb HECKOJIbKO WUMMNYJbCOB MeHbLUEN aMmnnnTyabl  nepea
npunoXxeHmnem ucnbltTaTesibHbIX UMMYJbCOB. MHTepBaJ'IbI Mexay nocrnegoBsaTtesibHbIMU NMPUINOXEeHNAMU HanpaXeHua OOJDKHbI
ObITb AOCTATOYHBIMK ANS npeaoTBpalleHna BNnnaHna oT npegbiayuiero NnpunoXxXeHna HanpsaXxXeHus. PeI'VICTpaLI,VHO HanpsXXeHuaA
cneayeT BbINONTHATL MPpU KaXXaomM umnyrnbce.

Beogpbl NPU3HAKTCA NpolwleawmnmMmn ncnblTaHua, ecrnn

- He npoun3oLwno npobos npu NGON NOASIPHOCTU K

- KONMYECTBO MOBEPXHOCTHLIX NMpoGoeB B BO3dyxe MNpu oGO MOMSPHOCTU He MpPeBbICUNO ABYX B cepusix u3 15
MMNYSbCOB, 3a UCKIOYEHNEM TpaHCOPMATOPHBLIX BBOAOB, AN KOTOPbLIX

- HE JOMMKHO MPOUCXOAUTL NMOBEPXHOCTHOMO NPOGOS Ha KOHLLE, NOrpY)XeHHOM B Macro,
- He JOMKHO ObITb Gonblue ABYX NPOGOEB B BO3AYXeE MPU NOMOXUTENbHOM NMONSPHOCTY, U
- HE JOMMKHO NPOU30TU NPo6os B BO3AYyXE NPUW OTpULaTeNbHON NOMSIPHOCTY.

[lna BBOOOB C razoBon nsonsauunen
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- Konn4yecrteso I'IpO6OGB He JOMKHO NpeBbIWaTh ABYX B KaXKA0OW cepun u3 15 MMnNynbCcoB;
- HE JOJIKHO NponcxognTb npo6oeB Ha HecaMOBOCCTaHaBMMBaOLLENCA N30NALMUMN.

3710 noareepxgaeTtca He MeHee 4eM MNATbio MMnynbcamMun bes |'|p0609|, BbINONTHAEMbIMW BCnea 3a cepuaMn n3 15
UMMYNbCOB KaXKAOW MOJSIIPHOCTU, NPU KOTOPbIX I'IpOVI3OUJéJ'| nocrnegHun |'|p0601?1. Ecnn atot nMmnynbc daBndeTcAa oaHUM U3
nocnegHux NATM 3a npegenamu cepun us 15 UMMYNbCOB KaxJoW MNONAPHOCTU, crieayeT NPUIIOXUTb OOMNOSTHUTENbHbIE
MMnNynbChbl.

9.13 MamepeHne ypoBHSi paAnonoMex NpUMEHUMO K BBoAaM C Ly, =126 kB.

Beog gormkeH ObITb CyXuMm " MMeTb NpUMEepPHO TemMnepartypy nomMelleHnd, B KOTOPOM BbIMNOJTHAKTCA UCMNbITAHUA. OH He
OOJDKEeH noaBepratbCA APYrmMm UCNbITaHUAM Ha |'|p060|7| B TeYeHMe 2 4 40 AaHHOIO UCMbITaHUS.

MecTa ncnbiTatenbHbIX MOAKMYEHNUIA N UX KOHLbI HE OOIMKHbI ObITb UICTOYHUKOM Hanps>xeHna pagnornomex c BENNYNHON,
I'IpeBbILIJaI-OLLI,eVI HWXXEeYyKa3aHHYI0. BbICOKOBOMNBLTHbIE MOAKIMHOYEHUS OOMKHbI pacnonaratbCA Ha Oo4Hom I'IpFIMOIZ C OCbiO BBOAA
A0 TOYKKM, KOTOpadA HaxogutCA He MeHee 4eM Ha 0,2 5, Bblwe BepLlnHbl BBOAA, rAe [ - pa3psagHoe pacCtodaHMe BBOOA.
MakcumanbHbIn onamMeTp 3TOro NoAKNMKYeHnA OOoImKeH COCTaBIiATb NMOJIOBUHY AMaMeTpa royfioBki BBoAa.

M3meputenbHas cxema npeanoyTUTeNnbHO HacTpamBaeTcst Ha vacTtoTy B npegenax 10% ot 0,5 MIu, Ho moryT 6bITh
Mcnonb3oBaHbl U Apyrue 4actoThl B AnanasoHe ot 0,5 MMy go 2 MlMu. PesynbTaThbl BblpaXaloTCs B MUKPOBOSIbTaX.

Mpu Mcnonb3oBaHUN N3MEPUTENBHbBIX BOSTHOBBIX COMPOTMBIIEHWI OHU HE LOIMKHbI NpeBbiwatb 600 OM nnu ObiTe MeHbLLUE
30 Owm, B nobom cnydae as3oBbI yron He AormkeH npesbiwaTe 20°. MOXHO paccuMTaTb HanpshkeHue paguornomexwu,
akBmBaneHtHoe 300 Owm, ponyckasi, 4YTO W3MEPEHHOE HanpsbkeHWe npsiMO MNPOMOPLIMOHANbHO  COMPOTMBIIEHMIO, 33
UCKIMOYEHNEM BBOLOB OONbLUOW EMKOCTM, ANsl KOTOPbIX KOPPEKLUUS Ha TakOM MPUHUMUME MOXET OKa3aTbCs HEMpaBUITbHOWN.
MoaTomy Ans BBOAOB C 3a3eMNEHHbIMU (bnaHLaMm pekomeHayeTcs conpoTuenexHve 300 Om.

dunbTp F gomkeH MMeTb BbICOKOE BOJSIHOBOE COMPOTUMBIIEHME MNPU U3MEPUTESNbHOM 4acToTe, Tak YTOObl BOSNTHOBOE
COMPOTUBIIEHNE MEXOY BbICOKOBOIBTHLIM MPOBOAHUKOM U 3eMMEN He ObiNo 3aMETHO LIYHTUPOBAHO UCMbITYEMbIM BBOOM.
OTO0T UNLTP yMeHbLUaeT Takke LUMPKYyNupylLlmne TOKWM paguoyvacToTbl B UCMbITATenbHOW Cxeme, co3faBaemble
BbICOKOBOJSIbTHBIM TpaHCopmMaTopoM UM NPUHUMaeMble OT MOCTOPOHHMX MCTOYHMKOB. [logxogswas BennymMHa BOTHOBOIO
conpoTueneHus coctaensieT 10000-20000 OM npu nameputenbHom Yactote. C NOMOLLbIO NoAXOASLWMX CpeacTB Heo6XoaAnMo
obecneuntb, 4TOObI (POHOBLII YpPOBEHb paguMonomex (ypoBeHb paaMOrNoMeX, CO34aBaeMblX BHELUHWM MOneM U
BbICOKOBOMLTHBIM TPAHCOPMaTOPOM MpU €ro HaMarHMYMBaAHUM MOJHBIM UCMbITATENbHBIM HaNpPsKeHWeM) Bblnl He MeHee YeMm
Ha 6 ab, npegnoytuTensHo Ha 10 b, HWxe 3agaHHOro YPOBHA paaMonomMex UChbITyeMoro Beoaa.

MockonbKky Ha ypOBEHb pagMornoMex MOryT BfMSiTb BOSIOKHa WU Mbifb, OCEBLUME HA U30NSTOpax, nepes UsMepeHnem
paspellaeTcsi NpoTUpaTb M30MATOPbl  YMCTOM TKaHbl. ATMOCHEpPHLIE YCMOBMS BO BpeEMsl WCMbITAHUS  [OSKHbI
pPerucTpupoBaThCS.

HormkHa cobrtogaTtbesi creaytollas MeTofamKa UCMbITaHWIA:

- NPUINOXUTb K BBOAY HanpshkeHue 1,1 Uﬂ_p_,’ﬁ 1 nogaepXuBaTb ero He MeHee 5 MUH;
- CH)KEeHWe HanpshkeHus waramum oo 0,3 Uﬂlp.fﬁ;

- NOBbILLIEHNE HanpaAXeHuaA waramMmm 4o nepBoHa4YaJibHOIro 3Ha4YeHu4d;

- CHWXEeHWe HanpsbkeHus waramu go 0,3 Uﬂlp.fﬁ.

AMMNNUTYZa WaroB HanpspkeHust 4oMmkHa CoCTaBNATb npumepHo 0,1 Uﬂ_p_f.ﬁ. Ha kaxxgom aTane npoBOAUTCH U3MeEpeEHUe

pagnonomMex. I'Ipm 3TOM YypOBE€Hb paaunornomex, 3apeFI/ICTpI/IpOBaHHbIIZ BO BpeMA nocrnegHen cepun CHM>XXeHuna HanpaxXeHud,
OTKINagblBaeTCAd Ha rpacblee OTHOCUTEITbHO NPUITOXEHHOIo HanpaXeHu4. I'IonyquHaﬂ npu 3TOM KpmBada npencraBndaeT cobon
XapaKTepucTtuky pagmonomMmex seoaa.

BBopA npusHaeTca npoluewmnm ucnbelTaHue, ecny yposeHb paguonomex rnpu 1,1 Uﬂ_p_fﬁ He npesbiwaeT 2500 mB.
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Mpumeyanve - Ecnu BBog 6€3 AONONHUTENBHOMO BHELLUHEro 3KpaHMPOBaHUS He COo3AaéT YacTUYHbIX Pas3psaoB (TO ecTb
OTCYTCTBYET paspsd Bbille ypoBHS (hoHOBOro Wwyma 5 nK), oH NpusHaeTcs NpOLeALWNM UCTIbITaHUE Ha M3MEPEHWE YPOBHS
pagvornomex v NpoBeAeHNe AONOMHUTENbHbLIX UCMbITaHUiA He TpebyeTcs.

9.14 amepeHne OnuHbl NyTU YyTEYKN MO MOBEPXHOCTM BHELUHeW m3onsauum nposoamtca no FOCT 9920. [onyckaeTca
NPOBOAUTbL U3MEPEHWNE HA OTAENbHbBIX N30MNSALMNOHHBLIX MOKPbILLKAX.

9.15 UcnbiTaHWe Ha CTOMKOCTb B OTHOLUEHMM TEMMOBOro MpoGos MPUMEHMMO KO BCEM YaCTUYHO MMM MOSHOCTbLIO
MOTPYXXEHHBIM BBOAAM C Ly, =363 KB, OCHOBHas U30MNSILMA KOTOPbIX COCTOWT U3 OPTaHUYECKOro Matepuana n UMeeT KOHTaKT

C M30MSILMOHHON cpefion, paboyas TemnepaTypa KOTOpPoW paBHa unu npesbiwaeT 60°C.

O,D,HaKO 9TO UCMbITaHNE MOXHO WUCKIKO4YUTb, €Clin yaacTCA OOKa3aTb, OCHOBbIBasACb Ha pe3ylibrataxX CpaBHUTENIbHbIX
NCMbITAHUN UNn pacqéTax, 4YTO TepMmumnyeckas CTOMKOCTb BBOAA rapaHTupoBaHa.

KoHuUbl BBOOOB, MpeAHa3Ha4YeHHble AN MOTrPY>KEHUST B MACIO WIMU MHYH XXUOKYI0 U30MSUMOHHYI0 cpefy, AOIMKHbI ObiTh
norpy>xeHsl B Macno. Temnepartypa macrna [ormkHa NoaaepxuBaTbCsl Ha YPOBHe paboyer TemnepaTypbl annapatypbl +2°C, 3a
NCKNIoYeHneM TpaHcopMaTopHLIX BBOAOB, TEMMepaTypa Macna KoTopblx gormkHa coctaenaTtb 90°C + 2°C. OT1a TemnepaTtypa
n3mepsaeTcs C NOMOLLBbI0 TEPMOMETPOB, MOMPY>KEHHLIX B Macno NpMMepHo Ha 3 CM Ha paccTosHum okono 30 cm oT BBOAA.

KoHubl BBOAOB, npeaHasHa4eHHble O5nA MNorpyxXeHnda B ra3006pasHyro N30NAUMOHHYIKO Ccpeny, WHYH, YeM BO34yX non
aTMOCd)eprIM AaBlieHnem, OO0JKHbI OblTb COOTBETCTBEHHO NOrpyeHbl B I/I3OJ'II/IpyIOLIJ,I/Il7I ra3 nogq MuHMmMaribHbIM pa6quM
AaslieHnem. TeMHepaTypa 3TOro rasa goJjnKHa ObITb cornacoBaHa MeXay nokynartenem 1 noCtaBLLUMKOM.

VcnbitatensbHoe HanpsbkeHne [OMmkHO cocTtasnaTtb 0,8 Uy, .

VcnbiTaHne Henb3sa HauMHaTb, Noka He YCTaHOBUTCA TensioBoe paBHOBeCHE MeXxay MmacriomMm 1 BBOOOM.

Bo Bpemsi UCMbITaHUA TaHTeHC yrna OUANeKTPUUYEcKMX MoTepb criedyeT 4acTo U3MepsTb, U NPU KaxOooM U3MepeHuu
[OJKHA PerycTpupoBaThcs TemnepaTypa OKpY»KaloLLero Bosayxa.

Beoa focturaeT TepMOCTOMKOCTU, KOAa TaHreHe yria AMINeKTPpUYeckux notepb He MposiBMsieT 3amMeTHON TEeHAEHUMU K
YBESIMYEHIO, MO CPABHEHMIO C OKpYXXatoLLen TemnepaTtypoi, B TeueHue 5 u.

Beoa I'IpM3HaéTCFI npoLweawmm ucnblTaHne, ecnu oH AOoCTUraeT TePMOCTOMKOCTU U BblOepXXMBaeT Mnocre oxnaxgeHus
KOHTPOSbHbIE UCMbITAaHWS Mo N.7 Tabnuubl 3 6e3 CyLWEeCTBEHHOIO OTKINMOHEHNA OT NpeablAyLWnx pe3ynbTaToB.

9.16 VcnbiTaHne Ha repMeTUYHOCTb OMOPHOro draHua MPUMMEHUMMO KO BCEM YacTUYHO WM MOSHOCTbIO MOTPY)KEeHHbLIM
BBOJAM W NpefHa3Ha4yeHHbIM [AMns MCMONb30BaHUA B KayecTBe HEOTbeMSIeMOM 4acTu YCTpoicTBa (KOMMYyTaLMOHHas
annapaTtypa unu TpaHcgopmMaTop), B KOTOPOM BBOAbI BNUSIKOT HA repMeTM3aLuio BCETO YCTPONCTBA.

Beoa gomkeH GbiTb coBpaH HAacTOMbKO, HACKOMbKO 3TO HEOBX0AMMO ANA ucnbiTaHus. MorpykaemMbili B M30MMPYHOLLYHO
cpedy KOHel, ycTaHaBNMBaEeTCs Ha pesepByape Tak XKe, Kak B Crlyyae HopmasbHoM paBoTbl Npu TemrnepaType OKpyKatoLen
cpeabl.

[ns macrnoHanonHeHHbIX BBOOOB pe3epByap 3arnofiHAeTCsl BO3AYXOM WM COOTBETCTBYHOLUMM ra3oM C OTHOCUTENbHbLIM
nasnexHvem (1,5+0,1) Gap, koTopoe nogdepxumBaeTcs B TeyeHne 15 MUHYT, UM Macrnom C OTHOCUTENbHLIM [aBNEHNEM
(1,510,1) 6ap, KoTOpOE NoAAepKMBaeTCa B TedeHne 12 yacos.

[na rasoHanonHeHHbIX BBOAOB pe3epByap 3anofiHAeTCA ra3omMm noa MakKCUMalbHbIM pa6OLIVIM nasneHnemMm npu
Temnepartype oKpyxatoLien cpeabl. |_|pVI HeobXoOMMOCTM BHELLHAS YacTb BBOAA 3aKo4yaeTcs B KOXYX. KOHLI,eHTpaLI,MFI rasa B
BO34yXe BHYTPU KOXYyXa O0JKHa ObITb n3mMepeHa gsaxgbl C UHTepBaJioM HE MeHee 2 4acos.

MacnoHanonHeHHble BBOAbI CYMTalOTCA npowewnMmm ncnblTaHne, ecrimh OTCYTCTBYIOT MPU3HaKU YTEeYKU, BbldBIIAEMbIE
npun Bu3yarnbHOM OCMOTpE.

["a3oHanonHeHHbIE BBOAbI CHMTAIOTCA npowenwnMmm gaHHoe ncnblitTaHne, ecrnu:

- Ansi Bcex AeTanei BBOAa, U3 KOTOPbIX yTeyka rasa npoucxoduT npsmMo B aTMocdepy, pacyeTHas oblias yTeuyka rasa He
npesblwaeT 0,5% B rog oT o6beMa rasa, Coaepallerocs B pesepeyape;
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- ONs BCEX AeTarnen 3anoflHEHHOro XMOKOCTbI0 BBoAa, 0cobeHHO Ans BBogoB ¢ BMW, B KOTOpbIX NpocaynBatomincs ras
NpOHMKAEeT BHYTPb BBOAA, pacyeTHasa obLasn ckopocTb yTedkn He npesbiwaeT 0,05 Maxcmi/cx| (5x10-7 6ap=cmi/cxl), rae "I"

- KONn4ecTBO XXNOKOCTU BHYTPW BBOJa B JINTPaX;,

- AnA Bcex peTanei BBOQA, LOPYrOM KOHEL, KOTOpOro npedHasHadeH pAns TpaHcopmatopa U B KOTOPOM
npocayvBatoLLMINCs ra3 NPOHMKAET HENOCPEACTBEHHO B TpaHCdopMaTop, pacyeTHast obLias CKOPOCTb YTEYKN He MpeBbillaeT
10 Maxcmi/c (10-4 Gap=cm3i/c).

9.17 WcnbiTaHne Ha HarpeB HOMUWHaAllbHbIM TOKOM NpMMEHMMO KO BCEM TuMamMm BBOAOB, MUCKIKOYadA BBOAbl C KNUAKOMN
n3onaumern no n.3.1.3, ecnu TONbKO He [AoKasaHo paC*—IéTaMI/I, OCHOBaAHHbIMM Ha CpaBHUTEJIbHbIX WCNbITAHUAX, 4YTO
yOOBIETBOPAKOTCA 3a4aHHble TeMNepaTypHble npenernbl.

BBoabl, oguH Mnmu o6a KoHua KOTOpbIX NpefgHasHadeHbl NS MOrpyKeHWst B Macrio UM UHYHK KUAKYH W30MSLMOHHYHO
cpedy, OOMKHblI OblTb Hagnexawm o6pa3oM MOrpykeHbl B Macro Npu OKpyXatlowen TemnepaTtype, 3a WUCKIYeHVEM
TpaHcopMaTOpHbLIX BBOAOB, TEMNEpaTypa Macna y KoTopbix nogaepkusaetcs Ha (60+2) °C Bbllle OKpy»KaroLero Bo3ayxa.

BBofbl C NPOBOAHMKOM, MPOXOASLUMM Yepe3 LeHTparnbHyto Tpyby, OOMmkHbl ObiTb COGpaHbl C COOTBETCTBYHOLUMM
MPOBOOHMKOM, MONepeYHoe CeveHne KOTOPOoro [OSHKHO COOTBETCTBOBaThb /,. KOHeL BBOAOB, MpedHa3HaYeHHbIX [Ans
MOrpyXeHns1 B rasoobpasHylo U30MNSLMOHHYIO cpedy, MHY, YemM BO3AyX Nod aTMOCHEpHbIM AaBreHUeM, OOMmkeH ObiTb
COOTBETCTBYHOLLUM 06pa3om NorpykéH B 060M04KY, M30NMPOBaHHYIO ra3oM Nog MUHUMarbHbIM AaBneHueM, Npuyém aToT ras
npwu Hayarne UcnbITaHWs AOIMKEH UMETb OKPY)KaloLLyt TemnepaTypy.

BBoakbl ¢ ra3oBoK M30onsUMen JOMKHbI B Ha4arne ucnbiTaHus MMeTb OKpyXawLlyto TemMmnepartypy.

COoOTBETCTBYIOLLEE YMCIIO TEPMONApP MUIN UHbIX U3MEPUTENbHbLIX YCTPOMCTB credyeT pa3MecTUTb MO BO3MOXHOCTU BAOMb
NpoBOAHMKa BBOAA, LIeHTparbHON TpyObl U OPYrMX TOKOBEAYLLMX YacTel, N0 BO3MOXHOCTU Ha dhriaHLe UM MHOM KpenéxHoMm
yCTpOWCTBe ANs HauGornee TOYHOrO OnpeaereHnsi caMoil HarpeTon TOYKM MeTannMYeckux aetanein BBoda, HaxoOsLWMUXcs B
KOHTaKTe C M30MSILMOHHBIM MaTepranom.

TemnepaTtypy OKpy>KatoLLero Bo3gyxa M3amepsoT TepMoMeTpamm, NOMELLEHHBIMU BOKPYT BBOAA Ha YPOBHE €ro cepeayHbl
N Ha paccTosiHuKn 1-2 M OT Hero.

TemnepaTtypy Macna unu rasa crieflyeT M3MepsiTb C NMOMOLLbI0 TEPMOMETPOB, pasMeLLEHHbIX Ha paccTosiHun 30 cM OT
BBOZa, @ B Cllyyae mMacna - Ha pacCTosiHUM 3 CM NoZ NOBEPXHOCTbIO Macna.

VcnbiTaHne cnefyet BbINOSMHATL MPU J oy 12% HOMMHanNbHOW YacToTbl, BCe AeTanu BBOAA AOSMKHbI HaXOAWUTbCSA Mo

noteHuynanom 3emnun. Ecnu yactota npn ucnblTaHUn oOTnn4aeTca OT HOMWHaNbHOW, MOXHO oTperynmpoBaTtb TOK AnA
OOCTXEeHUA SKBUBANEHTHbLIX NOTEPb.

BpeMeHHbIe BHELWWHNWe CoeadUHEeHUdA, Ucnolb3yeMble NMpu 3TOM UCNbITaHWUW, OOSKHbl UMEeTb Takne pasmepbl, 4yTObbI HE
OKasblBaTb 4Ype3MepHoe BIIUAHME Ha oxnaXXaeHue UcCnbITyemMoro BBoOAaA. otmn ycnoBua CYUTAKOTCA BbINOJIHEHHBIMW, €CIun
TemMmnepartypa NoHWXaeTcAa OT OKOHYaHMA BBOA4A A0 TOYKM HA PacCTOAHUMU 1 M BOONb coeauHeHnst He bonblue Yem Ha 5 K, nnu
TennoBoun nepenaj BOosfib BHELWHEro npoBogHMKa CoCTaBnAaAeT 5 KHa METP NMpU KOPOTKMX COeNHEHUAX.

VcnbiTaHne npogorkaeTcs, noka nogbEM TemnepaTypbl He CTaHeT 3aMeTHO NMOCTOSHHBLIM, T.e. Korga TemnepaTypa He
MeHsieTcs bornblue Yem Ha =1 K B TeyeHune 1 u.

Beog npusHaétcsa npowegwuMm  UChbiTaHWe, ecnv  yooBneTBopsieT AONyCTUMbIM - TemnepaTypHbiM npedenam B
COOTBETCTBMU C N.5.4.1 1 ecnn OTCYTCTBYIOT BUAMMbIE Criefbl NOBPeXaeHUS.

9.18 CTomkocTb Npu AENCTBUM TOKOB KOPOTKOrO 3aMblKaHWs (TOK TEPMUYECKOW M OUHAMMWYECKOW CTOMKOCTW) AN BCEX
TUMNOB BBOJOB [0MyCKaeTCs NOATBEPXAaTb pacyeTamu.

9.19 VcnblTaHe KOHCOMbHLIMU Harpy3kamu
OTO McnbiTaHWe NPMMEHNUMO K BO3AYLLUHOW CTOPOHE BBOAOB.

BenununHa Harpyskv ykasaHa B Tabnuue 2. BBoa [omkeH ObiTb MOMHOCTbIO cobpaH M Mpu HEOOGXOOAMMOCTU 3anorfHeH
3aaHHON U30MAUMOHHOW cpefon. [pyu OTCYTCTBUM MHLIX YKasaHWA BBOJ yCTaHaBNMBaeTCs BepTUKarnbHO, U ero dnaHey
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XKECTKO 3aKpennseTca Ha nogxogsuwiem yctponctse. BHyTpu BBOoAa cos3gaértca paeneHve, Ha 1 6ap +0,1 Gap Bbiwe
MakcumarnbHoro pabodero pfaBneHusi. Y BBOAOB C BHYTPEHHUMW cunbOHaMW [OaBfieHWe [OIMKHO onpefensaTbcs
N3roToBUTENEM.

Ha BBogax no 3.1.4-3.1.6 ucnbiTaHne BbINOMHAETCA C BHYTPEHHUM AaBNEHMEM rasa, paBHbIM HOMUHANbHOMY AaBIEHWUIO
3anornHeHus.

Mo coobpaxeHmam BesonacHOCTU Ha BBodax ¢ hapdopoBon 060N04KON NCTbITAHNE MOXHO BbINOMHATL 6€3 BHYTPEHHErO
[OaBreHns rasa, a HeobxoaNMoe MexaHUYecKoe HanpshkeHne 3aMeHsIeTCs AKBMBANEHTHLIM AONOMHUTENbHBIM MOMEHTOM.

Harpyska npuknagbiBaeTcs B caMoii BepXHeil Touke BBOAA NeprneHAuKynspHO ero ock B TedeHue 60 c. Ota Harpyska
JOMKHa NpUKNadbiBaTbCA B HanpaBrieHWW, co3aalolleM Hauborbluee HanpsbkeHve Ha KpUTUYeckue 4YacTu BBoda npu
HopMarnbHoii paboTe.

[na nuHenHbIX BBOAOB ncnbiTaTenbHY Harpy3ky crieayetT npuknaabiBaTb K KaXXAoMy KOHLY BBOAa NO OTAENIbHOCTU.

BbiBog npusHaéTtcs npollealwym UCMbITaHWe MNpu OTCYTCTBUM CREdOoB MOBpexAeHus (aedopmaumun, paspylleHvss unim
yTeUYKkM) 1 eCnn OH Bblaep)xarn MoBTOPEHWE MCMbITaHuiA Mo N.7 Tabnuubl 3 6e3 CyLecTBEeHHOro OTKMNOHEeHUsI OT NpeablayLmx
pesynbTaToB.

Mpumevanne - na BBogos, paboTtatowmx nog yrnom >30° Kk BepTMKanu, crnenyet yyuuTbiBaTb LENCTBUME COOCTBEHHOMN
Harpyskv1 BBOAa Npu Bblibope McnblTaTenbHOM Harpyskn U metoauku. MNMpuBeaéHHble B Tabnuue 2 3Ha4YeHUs! COOTBETCTBYHOT
BepTMKanbHbIM BBOAAM, NOABEPraeMblX UCMbITaHUSIM B BEPTMKANbHOM MONOXEHMU. ECRU HAKNOHHLIA U rOPU3OHTaNbHbIN
BBOJ WCMbITbIBAETCS B BEPTUKANbHOM MOMOXEHUM, Heobxoaumo npubaBnsTb 3SKBMBANIEHTHOE YyCUNMe ANs co3AaHus
nsrmbarowero MomeHTa Ha dnaHue, BbI3BaHHOrO BECOM BBOAA B €ro paboyem nonoxeHun. MNpu HeobxoaumMocTu ucnbiTaHus
BEPTUKaNbHOro BBOAA B FOPM3OHTANIbHOM MOSMTOXEHUU MOXHO aHanorM4yHbIM 06pas3omM yMeHbLIaTb UCNbITaTeNbHY HarpyskKy.

9.20 MWcnbiTaHMe Ha CENCMOCTOMKOCTb MNpoBOAUTCA MO TpeboBaHWMO 3akas3uuka. [lonyckaeTca npuMeHeHue
pac4yeTHO3CKNepUMeEHTarnbHon oueHkn B cootBeTcTBum ¢ FOCT 17516.1.

9.21 Knumatmyeckne wucnbiTaHna npoeogat no FOCT 16962.1 metog 205-2. Beog cuvTaeTcs BblaepKaBLUMMU
UCMbITaHUS, eCrnn ANEKTPUYECKME XapaKTEPUCTUKN U30NALUM NOCe NMOBTOPHOrO NPOBEAEHMS UCMbITaHUA No N.7 Tatnuupl 3
ocTanuch B Npegenax HopMmbl.

9.22 WcnbiTaHne Ha BnaroHENpoOHWLAeMOCTb NPOBOAUTCS MyTEM MOrPY)XeHUsl BHELLHEN M30NsuMM BBOAA Ha 42 4yaca B
E€MKOCTb C K/MALLEN ANCTUNNNpoBaHHoOM Bogon ¢ gobasnennem 0,1% (no macce Boabl) NaCl.

Mocne aTtoro obpasel, AOMKEH OCTaBaTbCsl B EMKOCTM [0 TeX Nnop, noka BoAda He oxnaauTcsa Ao TemnepaTypbl Grninskom k
50°C, 3aTteM nogaeTcsa Ha KOHTPOSIbHbIE UCMbITAHUS.

Vcnbitanns NpoBOAATCA MNPUITIOXKEHNEM HanbonbLuero pa6oqero HanNpPsPKeHNs NPOMbILWIIEHHOW 4acToTbl B TeyeHue 30
MWH.

VcnbiTaHne Ha BiaroHenpoHMUaemMoCTb CHUTAEeTCA YCneLwHbIM, €Cl 3N1eKTPU4YeCKne XapakTtepuctukn msondaumm nocne
NOBTOPHOIO NPoBeAEeHUs UCTbITaHWUM Mo N.7 Tabnuubl 3 ocTanuch B npeaenax HopMbl.

9.23 UcnblTaHnst HA TPEKMHIIPO3NOHHYIO CTOMKOCTb NpoBoaAaTt no FOCT P 52082.
9.24 WcnblTaHnst MaTepuana BHELUHEN U30MNALUN Ha CTOMKOCTb K BOCMNnameHeHuto nposoasaT no FOCT 28157.

10 TPAHCNOPTUPOBAHUE U XPAHEHUE

10.1 TpaHcnopTHaa mapkupoka - no FOCT 14192 ¢ HaHeceHUeM MaHUNYNAUMOHHBLIX 3HaKoB: "OCTOPOXHO-XpynKoe",
"BBepx, He kaHTOBaTh", "MecTo cTponoBkK", a Takke AONOMNHUTENbHbIE Hagnuck: "C ropku He cnyckaTb".

10.2 TpaHcnopTupoBaHWe BBOOOB OCYLLECTBSAIOT KENe3HOO4OPOXKHbIM TPaHCNOPTOM, aBTOTPaAHCMNOPTOM MO Agoporam C
acansToBbIM U TPYHTOBBLIM MOKPBLITUSIMW, MOPCKMM TPaHCMOPTOM B TploMax, a Takke BO3AYLHbIM TpPaHCMOPTOM B

COOTBETCTBUM C NpaBuiiaMn NepeBO3KN rpy30B, ﬂeVICTByIOLIJ,MMM Ha JaHHOM BuAe TpaHcnopTa.

10.3 Ycnosusa TpaHCNopTUPOBaHUA B YacTu BO3AENCTBUS MeXaHUYecknx dakTopos - xectkne (XK) no [OCT 23216.
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10.4 Ycnosus xpaHenusa seogoB 8 (OXK3) no FOCT 15150 B 3aBOACKOM yNakOBKE MPU CPOKE COXPaAHAEMOCTM 4O BBOAA B
akcnnyatauuio 3 roga.

11 YKA3AHUA MO SKCMNYATALIUU

11.1 OkcnnyaTtaumMsi BBOAOB [AOJPKHA MNPOU3BOAUTLCA B COOTBETCTBUM C "[paBunamy TexHUYecKkow 3kchiyaTaumu
ANeKTPUYECKMX CTaHUmMn 1 ceten Poccuiickon ®Penepauun”, "MexoTpacneBbiMM NpaBuiaMu MO oxpaHe Tpyaa (npaswna
©e3onacHocTM) npu akcnnyataumm anektpoycraHosok" MOT PM-016-2001 PO 153-34.0-03.150-00, "O6beMoM 1 Hopmamu
ucnblTaHun  anekTpoobopynosarHua" PO 34.45-51.300-97 u3gaHve 6, pykoBOACTBaMM MO 3KchnyaTauuu npeanpuatus-
N3roToBUTENS.

11.2 CTpOﬂOBKa ynakoBksM C BBOOOM M CaMOro BBOAdA, a TaKke UX nepemMelleHna OOJIKHbl NMpou3BOoAUTbCA NUaMu,
nverwmmMmn COOTBETCTBYHOLLYHO aTtTectauuto Mno oOxXpaHe Tpyaa W TexHUke 6esonacHocTn. lMogbem BBOAA OOMKEH
OCYLLEeCTBNATbCA 3a rpy30Bble I'IpVICﬂOCO6J'IeHVIH, npeaycMoTpeHHble Ha BBOAE.

11.3 Mo wucTteyeHumn CpoOKa CJ'Iy)K6bI BBOOblI noanexart ytunn3aumm B COOTBETCTBUU C ﬂeﬁCTByPOLuMM Ha MOMEHT
yTunmn3aumm 3akoHogaTes1IbCTBOM.

12 TAPAHTUMN U3TOTOBUTENA

12.1 MN3roToBuTENb rapaHTUpyeT COOTBETCTBME BBOAOB TPEOOBaHMSAM HacTOsLLEro cTaHgapTa npu cobntiogeHnn ycrnosui
TPaHCMOPTMPOBAHUS, XPaHEHUS, MOHTaXa W 3KcryaTauuu.

12.2 MapaHTUNHbLIA CPOK SKCNIyaTaum BBOAOB OroBapmBaeTCcs B KOHTPaKTe.
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12.3 PacueTHbI cpok crybbl BBOAOB - He MeHee 30 ner.

BUBJIMOINPA®UA
[11 PykoeogctBo M3AK 60137:2008 (BBOAbl M30nMpoOBaHHbIE AN NMEPEMEHHbIX HaNpPshKeHUN
(IEC 60137:2008) cebilwe 1000 B" "Insulated bushings for alternating
voltages above 1000 V)
[2] LWkana MSK-64 LLkana cecMn4eCcKon akTUBHOCTH
[3] Monoxenune MHAS -01-011-97 O6wme  nonoxeHus  obecnedeHnsa  HesonacHoOCTU
aTOMHbIX CTaHLMI
[4] PykoBogsawmi 4OKYMEHT O61BbeM 1 HOPMbI UCMLITaHUIA ANEKTPOOBOPYAOBAHUSA
P 34.45-51.300-97
[5] Mpaewna no oxpaHe Tpyaa MNOT MexoTpacneBble npaBuna Mo oxpaHe Tpyda (mpasuna
PM-016-2001 P[] 153-34.0-03.150-0 B6e3onacHoOCTM) Npu 3KCNnyaTaumm ANEeKTPOYCTaHOBOK
YOK 621.3.048.027.4:621.318.333.6:066.354 OKC 29.080.20 OKT1 34 9310

KntoueBble cnosa: BBOAbl BbLICOKOBOJSILTHBIE, OCHOBHbIE napamMmeTpbl W TuUNbl, obLwne TexHudeckne
Tpe6OBaHVIF|, Tpe6OBaHMH K UCNbiTaHNAM, yNnakoBKa, MapKMpoBKa, TpaHCnopTupoBaHue, XxpaHeHune
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IlocMOTpeTh HaAIly Ipe3eHTaINIO
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