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Mpeaucnosue

1 PABPABOTAH OG6LecTBOM C OrpaHUYeHHOl OTBETCTBEHHOCTbIO «Macca» (OOO «Macca) u
depepanbHbiM  TOCYAApPCTBEHHLIM  YHUTAPHbIM MpeanpuaTMeM «Bcepoccuiicknii  3N1eKTpoTEXHUYECKMi
WUHCTUTYT uMeHnun B. W. JleHnHa» (PryM -B3N»)

2 BHECEH TexHW4YyeckMM KOMWTETOM MO cTaHfapTu3auum TK 37 «3nektpoobopypoBaHue Ans
nepegauv, npeobpas3oBaHuna v pacnpefeneHns aneKkTposHeprum»

3 YTBEPXXJEH N BBELEH B ,EI,EI7ICTBI/IE Mpukasom degepanbHOrO areHTcTBa no TeEXHUYECKoOMYy
perynnposaHuto 1 MeTponorum ot 26 Hosi6psa 2012 r. No1179 - cT

4 HacToawmii ctaHaapT paspaboTaH C yueTOM OCHOBHbIX MOJIOXEHU MEeXAYHapOAHOro cTaHgapTta
M3K 60137:2008 «BBoAbl W30/1MPOBaHHble A1 NEepeMeHHbIX HanpshkeHuid cBbitwe 1000 B» (IEC
60137:2008 -Insulated bushings for alternating voltages above 1 000 V». NEQ).

5 BBEJEH BIEPBbIE

MpaBuna npumMeHeHUs HacTOsLWero craHgapTa ycTaHosneHsl B TOCT P 1.0—2012 (paszen 8).
WNHdopmaymsa 06 n3ameHeHnsAxX K HacTosLeMy cTaHgapTy ny6ankyeTcs B eXxerofHoM (Mo COCTOSHUIO Ha
1 saAHBapA TeKkywero roga) uWHopmaunmoHHom ykasaTene «HauuoHanbHble CTaHgapThbl*, a
othuumancHbli TEKCT W3MEHeHWld W MNOonpaBOK - B E€XeMeCcsYHOM WHMOPMaLMOHHOM YyKasaTene
«HaumoHanbHble cTaHAapThi» B cnyyae nepecmoTpa (3aMeHbl) UM OTMeHbl HACTOALWEro cTraHgapTa
COOTBETCTBYWLee yBejoMneHne 6GyaeT ony6/nkoBaHO B OGavKaillem BbIMyCKe WHGOPMALMOHHOIO
ykasaTens #HaunoHanbHble cTaHfapTbi». COOTBeTCTBYOWasa nHopmauns, ysefjomneHne n TekCcThbl
pa3smellalnTCca Takke B MHPOPMAaLMOHHOA cucTeme o6LLero Nonb3oBaHus - Ha odmunanbHoM caiiTe
PefepasibHOro areHTCTBa MO TEXHUYECKOMY PeryaumpoBaHuio U MeTposiorum B ceTu VIHTepHeT
(gost.ru)

© CraHgapTuHdopm. 2014

HacToAwmit cTaHaapT He MOXET 6biTh MOMIHOCTBLIO WM YACTUYHO BOCMPOM3BEAEH, TUPaXMPOBaH M
pacnpoctpaHeH B KauecTBe OMUMAbHOTO W3faHWs 6e3 paspelleHnss ®efepasibHOr0 areHTcTBa Mo
TEXHUYECKOMY PEerynnpoBaHunio U1 MeTposiorim

2



FOCT P 55187 — 2012

HAUMWOHANBbHBIW CTAHOAPT POCCUMCKOWN SGEJLEPALUN

BBO/Abl N3O/IMPOBAHHbLIE HA HOMWHANBHbIE
HAMNPAXEHNA CBbILWE 1000 B MEPEMEHHOTIO TOKA.
O6LLI,VIO TeXHN4Yeckne ycnosuns

Insulated bushings lor alternating current rated voltages above 1000 V
Common specitications

[ata BBefeHus — 2014—01—01
1 O6nacTb NpuMeHeHns

HacTtoswuii cTaH4apT pacnpocTpaHseTcs Ha BBOAbl MEpPEMEHHOro Toka YactoToli ot 15 go 60 lu,
Ha HOMWHas/bHble  HanpshkeHuss cBbllwe 1000 B. npefgHasHauvyeHHble AN TpaHcdopmaTopoB
(aBTOTpaHchopmMaTopoB), peakTopoB, BbIK/IOUATENEN, B T. Y. reHepaTopHbIX, KPY3. a Takke Ha NnHelHble
N CbEMHbIE BBO/bl PA3HOI0 Ha3HavYeHus.

2 HopmMaTuBHbIE CCbINKK

B HacTosem cTaHfapTe UCMO/b30BaHbl HOPMAaTUBHbIE CCbIJIKU Ha cnefyolme cTaHjapTbl:

FOCT P 52565-2006 BblkitouaTeny nepemMeHHOro Toka Ha Hanpsbkenus ot 3 go 750 kB. O6uwwue
TeXHUYeckne ycnosus

FOCT 5862-79 V30nATOpPblI U NOKPLILIKA Kepammnyeckne Ha HanpshkeHue cebiwe 1000 B. O6uwwme
TeXHU4yeckue ycnosus

FOCT 6827-76 3nekTpoobopyaoBaH/ie U MPUEMHVKU 3/IEKTPUYECKO aHeprun. P HOMMHasIbHbIX
TOKOB

FOCT 9920-89 3neKTpoyCcTaHOBKN MepemMeHHOro Toka Ha HanpsxeHue oT 3 4o 750 kB. AnunHa nytu
YyTEeYKN BHELUHER n3onaumm

FOCT 1516.3-96 3JnekTpoobopyaoBaHMe MEepeMeHHOro Toka Ha HanpsxeHusa oT 1 go 750 kB.
TpeboBaHWA K 31EKTPUHECKOV NPOYHOCTN M30NALMN

FOCT P 52719-2007 TpaHcdopmaTopbl cunoBble. O6LMe TeEXHUYECKUE YCI0BUS

FOCT 14192-96 MapknpoBka rpy3os

FOCT 15150-69 MaluvHbl, Npubopbl 1 Apyrne TeXHUYeckne nsgenus. VIcnonHeHus ansa pasnyHbixX
KMMMaTMYecknx panoHoB. KaTeropuu, ycrnoBusi akcniayaTauuu, XpaHeHWs W TpaHCnopTUPOBaHWA B 4YacTu
BO3AeNCTBUA KNMMaTNYecknx pakTopoB BHELUHEW cpefbl

FOCT 16962.1-89 W3penus anekTpoTexHuyeckne. MeTofbl WCNblTaHWi Ha YCTONMYMBOCTb K
KIMMaTUYeCKM BHELUHUM BO3[eiCTBYLWMM hakTopam

FOCT 17516.1-90 W3pgenua anekTpoTexHuyeckme. O6wme TpeboBaHUSA B 4aCcTW CTOMKOCTU K
MeXaHW4YeCkMM BHELLIHWM BO3AelCTBYIOWMM hakTopam

FOCT 20074-83 2nekTpoobopyAoBaHne U 3M1eKTPOYyCTaHOBKN. MeToj M3MepeHus XapakTepucTuk
YaCTUYHbIX paspsfos

FOCT 23216-78 WN3penua 3snekTpoTexHuyeckue. XpaHeHwe, TpaHCnopTupoBaHwe, BpemMeHHas
NPOTMBOKOPPO3NOHHAA 3aliuTa, ynakoska. O6uime TpeboBaHNs 1 MeToAbl UCNbITaAHWUIA

FOCT 28157-89 Mnactmacchl. MeToAbl onpegeneHnst CTOMKOCTU K TOPEHUI0

FOCT 28856-90 V3onATopbl /fUHElHble MNOABECHble CTEpPXHEBble MonuMepHble. O6Lwme
TeXHU4yeckue ycnosus

MpumeyaHue - Mp1 NONL30BAHUA HACTOSILLMM CTaHAAPTOM LiENIeco06pasHo NpoBepuTh AeiicTere
CCbUIOYHbIX CTAHAAPTOB B MHCDOPMALMOHHOI CMCTeMe 06LLEro Nosb30BaHUsA — Ha OhMLMaIbEHOM caiiTe ®efepanbHoro
areHTCcTBa no TEeXHUYECKOMY PEry/IYPOBAHMIO 1 METPOJIONM B CETU VIHTEPHET WM MO EXXEerofHOMY UHC(OPMALIOHHOMY
ykasaTte/no «HauyoHasbHble CTaHAapTbl», KOTOpbIA OMyGIMKOBaH MO COCTOSHWIO Ha 1 siHBaps TEKyLLero roga, U no
BbINyckaM EXEeMeCsIUHOro UHPOPMALIMOHHOTO YkaszaTens «HaumoHanbHble CTaHAapTbl- 3a Tekylumii rog Eciv 3aMeHeH
CCbUTOYHbIV CTaHAAPT, Ha KOTOPbIA AaHa HeaaTMpoBaHHasi CCbUIKa, TO PEKOMEHAYETCs! MCMOMb30BaTh AeliCTBYHOLLYIO

N3paHue ouymanbHoe
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BEPCUI0 3TOT0 CTaHA4apTa C YY4eTOM BCEX BHECEHHbIX B AaHHYI BEPCUIO U3MEHEHWA. ECM 3aMeHeH CCblOYHbINA
CTaHAapT, Ha KOTOpbIA AaHa [aTWpOBaHHAs CCblKa, TO PEKOMEHAYeTCsi UCMO/b30BaTb BEPCUID 3TOro cTaHaapTa c
yKa3zaHHbIM Bbille T0f0M YTBEPKAEHUA (MPUHATUS). ECnn nocne yTBepXAeHUs HACTOSILEro ctaHgapTa B CCbUIOUHbIN
CTaHAapT, Ha KOTOpPbI/i AaHa AaTWpOBaHHAs CCblKa, BHECEHO W3MEHEHWe, 3aTparvBaloliee MoJIoKeHne, Ha KoTopoe
[laHa CCblKa, TO 9TO MOJIOKEHWEe PEeKOMeHAyeTcs MNpUMeHsTb 6e3 yyeTa AaHHOTO M3MeHeHWsi. ECAM CCblOYHbINA
CTaHAapT OTMEHeH 6e3 3aMeHbl, TO MOJIOXEHNe, B KOTOPOM [jaHa CCbifika Ha HEro, PEKOMEHAYETCS NPUMEHSTL B YacTy,
He 3aTparmBaroLLeli 3Ty CCbIfKy.

3 TepMuHbI 1 onpeaeneHus

B HacTosilem cTaHAapTe MPUMEHEHbl  Credyllye  TepMMHbl  C  COOTBETCTBYHOLLMMYU
onpefeneHnsmu:

3.1. BBoa: BBoA SBNSIeTCS KOHCTPYKTUBHO CAMOCTOSITE/IbHbIM — U3AENNEeM, MO3BOSIOLUM
nponyckaTb OAWH WM HECKO/IbKO NPOBOAHMKOB, HAaXOAALWMXCA MOL HanpshKeHWeM, yepes3 Mneperoposky
(Hanpumep cTeHy, 6ak TpaHchopMaTopa, peakTopa W T.4.) U U30/IMpPoBaTh OT HEE 3TU NPOBOAHUKM. OBbIYHO
BBOJ, UMEET BHYTPEHHIOI 1 BHELLHIOW U30/ISILMIO 1 AO/MKEH BbiTb CHAGXKEH CPELCTBOM KpenneHus (thriaHel
UK uKcmpyioLLee yCTPOCTBO) K 3TO Neperopoke, NpescTaBnsiolLee 4acTb BBOAA.

MpumevaHusa

1 - NPOBOAHWK ITIOXET NPEACTaBATb CO60I COCTaBHYIO YacTb BBOAA UM NPOXOAUTL Yepes LieHTpasibHyto Tpyoy
BBOJA.

2 - BBOZ, [MTOXET ObITb OAHWUM U3 TUMOB, oNucaHHbIX B 3.1.1 - 3.1.19.

3.1.1. BBoA C XuAKMm 3anonHeHuem: BBoA, B KOTOPOM MNPOCTPAHCTBO MeXAy HapyxXHol
n3onaunelt 1 BHYTpEHHeR nsonsaunei 3anosiHeHO Mac/ioM

3.1.2 BBoA C 3anosiIHEHWEM KOMMayHAOM: BBoA, B KOTOPOM MPOCTPAHCTBO MeEXLY HapyXHOM
n30naunelt U BHYTPEHHER n3onsaumeit 3anosiHEHO N30UPYIOLLMM KOMNayHAO0M

3.1.3 BBOJA C XuakKoi nsonsuyuei: Beoa, B KOTOPOM BHYTPEHHSS U30/ALKUA COCTOUT U3 Macna uam
VHOW M30/IMPYIOLLEN XUAKOCTU

3.1.4 Na3oHano/NIHeHHbI BBOJA: BBOA, B KOTOPOM MPOCTPAHCTBO MEXAY HapyXHO usonauuei n
BHYTPEHHEN M30MAUMen 3anoNiHEHO ra3oMm (MHbIM, 4YeM OKpyxawwas cpega) nod aTMocqEepHbIM Kn
NOBbILLIEHHbIM laB/lIeHNneM

MpumeyaHue -3ToONpeaeneHne pacnpocTpaHseTcs Ha BBOAbI, NPEACTaBAsAOLME COBO COCTaBHYHO YacTb
060pyA0BaH1s C ra3oBoii 30/1ALMEN, B KOTOPOM ra3 3TOro 060pyA0BaHUs CO06LIAETCs C ra3oM BBOAA.

3.1.5 BBoa c ra3oBoil usonsuyuein: BBoa, B KOTOPOM BHYTPEHHAS M30M5LMA COCTOMT U3 rasa
(MHOrO, Yem OKpyxXaroLwunii BO3ayX) Nof aTMoCctePHbLIM UIN NOBbILLEHHbLIM AaB/IeHNEM.

MpumMeyaHue - 3TO ONpefe/ieHNe PACNPOCTPAHSIETC Ha BBOAbl, MPEACTAB/SIOWME COCTABHYH 4YacTb
060pyA0BaH1s C ra3oBoii U30MsLMEN, B KOTOPOM ra3 3TOro 060pyA0BaHUs COO6LLAETCS C ra3oM BBOAA.

3.1.6 BBog C ra3oBOil NpoONUTKOW: BBOA, B KOTOPOM BHYTPEHHSIA W30/SUMSE COCTOUT U3
cepAeyHuKka, HaMOTaHHOro M3 Gymary unu nIacTVKOBOWM NAEHKU C mocnegytoweli 06paboTKoi 1 MPONUTKONA
rasoM (MHbIM, 4YeM OKpYXalwLlWii BO34yX) NOA aTMOCKEPHbIM WU  MOBbILWEHHbIM JaBfieHneM, a
NMPOCTPaHCTBO MeXAY BHYTPEHHEW N30nauMeit n Hapy>XHON n3onaunei 3anoHEHO TEM Xe ra3oMm.

3.1.7 BBog ¢ bymMaxHO-macnsHow usonaumein BMU: BBog, B KOTOPOM BHYTPEHHAS M30/8UMA
COCTOMT W3 CepAeyHMKa, HamoTaHHOro w3 6ymarn c nocnepyiwouieli 06paboTKOA 1 MPONUTKON
N30/MpPYIOLLLEN XUAKOCTbIO, B 06LEM c/lyyae TpaHCopMaTOpHbIM Mac/ioM.

MprMmeuyaHune - BHYTPEHHAS N30NALMA HAXOANTCS BHYTPU BHELLHEN M3018UMK, @ NPOCTPaHCTBO MeXAy HUMN
3ano/IHeHO TOW e N30/IALMOHHON Cpefiol, KoTopas UCNosb3yeTcs A1 NPONUTKA

3.1.8 Beog 13 6ymaru ¢ nponuTkoli u3s komnayHaa RIP: BBog, B KOTOPOM BHYTPEHHAS U30N5LMA
COCTOUT U3 CepAeyHMKa, HaMOoTaHHOro U3 HeobpaboTaHHOW 6ymary c nocnegytowein nponuTKoi
KoMnayHoM.

3.1.9 BBOJ M3 HeTKaHOro martepuana ¢ nponuTkoil M3 komnayHga RIN: BBog, B KOTOpOM
BHYTPEHHASA M30NAUMA COCTOUT U3 CepAeyHuKka, HaMOTaHHOro M3 HeTKaHoro marepuana (Hanpumep
N/IEHKM) C NOcneaytoLein NponuTKol kKoMnayHaoM

3.1.10 BBog c nuToli MM ¢QOpPMOBaHHOW NOSMMEPHOWA nsonsauyueli: Beog, B KOTOPOM
BHYTPEHHAS M301AUMA  COCTOWT M3 NUTOTO  WAW  (POPMOBAHHOIO OpraHMyeckoro matepuana ¢
HeopraHM4yeckum 3anosiHuTenem uam 6es Hero.



FOCT P 55187 — 2012

3.1.11 BBoj C KOMOGUHMPOBAHHOW M3onsAuuein: Beoa, B KOTOPOM BHYTPEHHAS U30/SLMSA COCTOUT
13 KOMBUHaLMN He MeHee ABYX Pa3fINyHbIX N30/IALMOHHbIX MaTepnasos.

3.1.12. BBoj C NOMIMMEPHOI BHelWHel wn3onAuueli: BBog, B KayecTBe HapyxHOW u3onsauum
KOTOPOro NpMMeHSAETCS NOSIMMEPHbIA N30N1ATOP, COCTOALMIA N3 CTEKNONNAaCTUKOBOWM TPyObl C NOMMEPHOIA
nsonsunein unu 6es Hee.

MpumeuvaHune -[Ana ssofgos no 3.1.8-r3.1.11 nonumepHas N30AALMUA MOXET HAHOCUTLCA HENoCcpeCTBEHHO
Ha OCHOBHYIO U30/1ALMIO BBOJA.

3.1.13 KoHAaeHcaTopHbIli BBOJA: BBOA, B KOTOPOM BblpaBHMBAHWE pacnpefiesieHnst HanpshkKeHus
JOCTUraeTca  KOHCTpyKuuel 13 nNpoBOAAWMX WAW  NOSYNPOBOLHWKOBbIX C/OEB, BCTPOEHHbIX B
U30NSILNOHHBIA MaTepuarn.

3.1.14 TpaHctopmaTopHbli BBOJA: BBOA, HWKHAS 4acTb KOTOPOrO HaxoAuTCA BHYTpU 6Gaka
TpaHcdopmaTopa B cpefie TpaHCopMaTOpPHOro Macna, a BEPXHSS - Ha OTKPbITOM BO3AyXe.

3.1.15 PeakTopHbIl BBOA: BBOA, HWKHAS YacTb KOTOPOro HaxoAuUTCs BHYTpU 6aka peaktopa B cpefe
TpaHchopMaToOpHOro Macna B MepemMeHHOM MarHUTHOM none ¢ nHaykumeii He 6onee 0.35 T AN BBOAOB Ha
HanpsykeHne o 550 kB sknwountensHo n 0,40 T Ans BBOAOB Ha HanpskeHue 787 kB. BepxHaa yactb
BBO/IOB HAXOAMUTCA Ha OTKPLITOM BO3JyXe.

3.1.16 NuHeiHbIli BBOAJ (NPOXOAHOW un30NATOp): BBOA, NMpegHasHauyeHHblli ANs NpoOBeAeHUs
BbICOKOTO HanpshKeHUs Yepes CTeHbl 34aHuii 1 COopyXeHui, 06a KOHLA KOTOPOro HaxoAATCsA Ha OTKPbITOM
BO3[yxe W NoABepPXeHbl BO3AENCTBUNIO BHELLIHNX aTMOCHEPHbIX YCNOBWIA.

3.1.17 Beopa ANa MacnsHbIX BbikaloyaTenein: BBof, HMKHAA YyacTb KOTOPOro HaxoAWTCA BHYTpUW

6aka Bblk/toHaTena B cpefe TpaHcopMaToOpHOro Macna, a BEPXHAS - Ha OTKPbITOM BO3/yXe

3.1.18 BBop A9 rasoHanosiHeHHbIX KPY (KPY3): BBoA, HMXHAA 4yacTb KOTOPOrO HaxoAuTcs
BHYTpM KPY3 B cpefe anerasa (SF6), a BepxHssi-Ha OTKPbITOM BO3fyXe. [Mpn 3TOM BHYTPEHHSS MOMNOCTb
BBOJA 3arosiIHeHa ra3om annapara 1 HaxoAWUTCA C HUM NoJ OAUHAKOBbLIM [aBleHNeM.

3.1.19 CbeMmHbIli BBOA reHepaTopHOro HanpshkeHus: BBof, HWKHAS YacTb KOTOPOro HaxoAuTcs
BHYTpU 6aka TpaHcdopmaTopa B cpefie TpaHChopMaTOpHOro Macna, a BEpPXHSAS - Ha OTKPbITOM Bo3ayxe. [pu
3TOM BBO/, HE MMeeT COGCTBEHHOIN BHYTPEHHEN M30M1ALMN 1 3ano/IHEH Mac/iom TpaHcdopMaropa.

3.1.20 BBopa ona kabenbHOro noAgkntoyeHns TpaHcdopmaTtopoB: Beoa, o6a KoHLa KOTOporo
paccumTaHbl Ha NOrpyXeHne B 30/MPYIOLLYIO CPeay, NHYI0, YHEM OKpYXatoLmil Bo3ayx (Hanp., Macno wnv
ras). Mpu aTOM n3onupyoLWwsasa cpega MoxeT 6biTh Kak 0ANHAKOBON (Mac/io-mMacsio, ras-ras), Tak 1 pasHoi
(macno-ras).

3.2 Hanbonblwee paboyee HanpshkeHne Li«: MakcumasibHOe 3HaUYeHVe IMHENHOro HanpsKeHns,
Ha KOTOpoe paccymTaHa u3onsaums 060pyA0BaHuUs, a Takke MHbIE XapakTepUCTUKX, CBA3aHHbIE C 3TUM
HanpshkeHMeMm B CTaHJapTe Ha COOTBETCTBYylLee 060pyaoBaHme

3.3. HomunHanbHoe hasHoe HanpsXxeHue: MakcumasnbHOe 3HaYeHUe HanPSHKEHUS, NOCTOAHHO
BblIJEPXNBAEMOE BBOLOM MeXy NPOBOAHUKOM U 3a3eMIEHHBIM hNaHLEM WK UHBIM KPENEXHbIM
YCTPOICTBOM B paboUvX YCOBUSIX.

MpumeyaHune - MakcMMasibHOE ha3HOe HamnpshkeHWe CUCTEMbl MOXET npeBbiwartb L,,. aenéHHoe Ha V3.
Mpu nepuogax, He NpeBbILIAOLLMX 8 U B TeYeHue NobbIX 24 4. 1 06Laa NPOAO/IKUTENIbHOCTb KOTOPbIX HE NpeBbIlaeT
1254 B rof. BBOAbI AO/MKHbI OCYLLECTBAATb N30MALMI0 dda3bl OTHOCUTENbHO 3eM/IN NpU HanpshxeHun - U-p 4119 BBOAOB,
y koTopbix U-0 He npesbiwaeT 170 kB; - 0.8 U-Pans BBoaoB, y KoTopbix U-PrpeBbiwaeT 170 kB.

B cuctemax, B KOTOpbIX MOXET NPOU30TU Gonbluee nepeHanpseHne, pekomeHayeTcs BblbupaTb
BBOJ C 60s1ee BbiCOKMM UnP

3.4 HoMuHanbHbIA TOK K: Hambonbwwuii AONYCTUMbIA NO YCMOBUSIM HarpeBa TOK. A/IUTENbHO
BbllepX1MBaeMblli BBOAOM B paboyux YCNOBUSX, He MNpeBbllas npegenbl noAbEMa Temnepatypbl,
yKasaHHble B M. 2.4.2.

3.5 Tok Tepmuueckoii cTolikocTn A= CpefHekBagpaTWyHOe 3HayYeHUMe CYMMETPUYHOIO TOKa,
BbllepX1MBaemMoe BBOJOM B TeueHne HOMWHasIbHOro BpemeHnu (fo>) cpasy nocsie HenpepbiBHOW paboTbl Mpu
HOMMHA/ILHOM TOKE W MakCMMasibHOW Temnepatype OKpyXaloLwero BO3fyxa W MOrpyXHoOW cpeabl B
COOTBETCTBMM C MOAMNYHKTOM 5.3

3.6 TOK AguHaAMM4YecKko CTOMKOCTU K: [MMKOBOE 3HAYEHME TOKa, MEeXaHU4eCku BblAepXnBaemoe
BBO/IOM.

3.7 MpesBblWweHne TemnepaTypbl: PasHOCTb MeXAy W3MepeHHOl TemnepaTypoi camoil HarpeToi
TOYKM MeTa//IMyecknx petaneli BBOAA, HAXOAALWMXCH B KOHTaKTe C W30/ALMOHHbIM MaTepuanom, "
TemnepaTypoii OKpyXatoLLero Bo3gyxa.
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3.8 HoMuHanbHasa yactoTa*: Yactota Ha KOTopyto paooMTrva paboTa BBoda.

3.9 AnvHa nyTu yTeuyku: KpaTuaiiluee pacCTosiHWe MO MOBEPXHOCTU BHELUHEN U30NAUUn Mexay
OBYMSi MPOBOAALMMY yYaCTKaMu.

3.10 Pa3psigHoe paccTosiHue: KpaTualillee pacCTOsiHWe BHELUHEeW W30N5SuMv No BO3AYXY MeXAay
MeTannyeckMmMmn getansammn, Mexay KoTopbiM1m nMeeTcs paboyee HanpsXeHue.

3.11 WN3mepuTenbHbll BbIBOA: CoefAuHeHWe, AOCTYNHOE CHapyXu BBOAA, W30/IMPOBaHHOe OT
dnaHua naM MHOTo KPenexHoro yCTPONCTBa M BbINOSIHEHHOE K OAHOMY U3 HapyXHbIX NPOBOAALLNX C/TOEB
KOHAEHCaTOPHOro BBOJA A/19 W3MEPEHWI TaHreHca yrnia An3NekTpuyecknx notepb, eMKOCTU U YaCTUYHbIX
paspafos nNpu 3a3eMsIeHHOM hriaHue BBOAA.

MpumeuvaHnsa:
1 - BbIBOA, AO/MKEH ObITb NPELYCMOTPEH B KOHCTPYKLM BBOAOB C U»P 272.5 KB
2 -Korga aTo coeiMHEHWEe He UCMOSIb3YeTCs, OHO [OHKHO ObITb HaleXHO 3a3eM/IeHO.

3.12 MMoTeHuManbHblii BbIBOA: CoeAuHeHWe, AOCTYMHOE CHAapyXu BBOAA, W30/IMPOBaHHOE OT
chnaHua MM MHOTO KPEMEXHOTO YCTPOWCTBA U BLIMOSIHEHHOE K O4HOMY U3 HapYXHbIX NPOBOAALLMX CNOEB
KOHZEeHCcaTopHOro BBOAA A/151 CO3[aHNsl UCTOYHMKA HANpshKeHus npu pa6éoTe BBOAA

MpumevaHunsa:

1+ Korpa aTo coeiMHeHNe He UCMOJb3YETCs, OHO JOSHKHO OblTb HaEXHO 3a3eM/1IeHO.

2 - DTOT BbIBOA MOXHO WCMOMNb30BaTb Takke [/19 U3MEPEHUA TaHreHca yrna AW3NeKTPUYeckux notepsb,
€MKOCTV M HaCcTUYHOro paspsia.

3.13. OcHoBHaa emkocTb BBoga Ci: EMKOCTb MeXAy BbICOKOBO/IbTHbIM MPOBOAHUKOM W1
n3MepuTeibHbIM BbIBOAOM WAM MOTEHUMabHbIM BbIBOAOM KOHAEHCATOPHOro BBoAa. B criyyae oTcyTCTBUSA
N3MepUTESIbHOTO U NOTEHLMANILHOTO BbIBOAOB EMKOCTb U3MEPAETCA MEXAY BbICOKOBOJIbTHLIM NMPOBOAHUKOM
N KpenéxHbiM donaHuem BBOAA.

3.14 EmKocCTb BbiBOAa C3: EMKOCTb Mexay W3MepuTesibHbIM BbIBOAOM WAN MOTEHUNANIbHbIM
BbIBOZIOM U KPENéxHbIM piaHL,eM KOHAeHCaTOPHOro BBoAa.
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4 PaclundgpoBKa YC/IOBHOTO 0603HaYeHMs BBOAA

4.1 PaclumdpoBka yCcn0BHOro 0603HauYeH s BBOAOB (KPOME ChbEMHbIX BBOLOB U BBOAOB AN KPYJ)

Bug,
KIMMaTU4ecKoro
VCMOJIHEHNSA 1 KaTeropus
pasmetyeHus no rOCT
15150: Y1 - yMepeHHbIit
Knumart
01 - obueknmmaTuyeckoe
1cnosiHeHve

HomuHanbHbI TOK. A

HanbonbLiee pabouee
HanpskeHue. kB

MpegenbHbIii yron
YCTaHOBKU K BEPTUKA/IN,
reom. rpagyc

CreneHb 3arpsAsHeHus
BHELUHER n3onanum no
FOCT 9920

BHeLWHssA nsonayus:
K6 - BBOA AN1A KabenbHoro
NoAKYEHNS.

M- nonvmepHas.
®apchop - B 0603HaYEHNE
He BXOoauT

HasHauenue: T- ansa
TpaHcopMaTopoB

P - nona peakropos

B - ons BbiktoyaTenei
J1 - NnHelHbINR

BHYTpeHHAs nsonaums:

M - ByMmaxxHO-MacnsHas
n3onauus

K- TBEpAas nsonsauus Tuna
RIP

H - TBepgas nsonaums
Tvna RIN

epmeTnyHoe ncnosnHeHe
(ans BBOAOB KabenbHOro
NnoaKNoYeHns B
0603HayYeHne He BXOAWT)



FOCT P 55187 — 2012
4.2 PacludgpoBKa yCNOBHOTO 0603HaYEHNsI CbeMHbIX BBOJOB

| X XXX X

Bug knumatumueckoro umc-
NOSIHEHWA 1 KaTeropusi pas-
MelleHus no MOCT 15150

HoMuWHanbHbI TOK, A

Hanbonbluee pabouee
HanpsxeHue. KB

CTeneHb 3arpA3HeHNst BHELLHEl
nsonsuum no FOCT 9920

[ns TpaHcchopmaTopos
[eHepaToOpHOro HanpsHXXeHNs
CbEeMHbIN

Beopa

XXX

Bug knumatnueckoro
MCMOJTHEHWA U KaTeropus
pasmetyeHust no FOCT 15150

HomuHasbHbIA ToK. A

Hanb6onbliee paboyee
HanpsxeHue. kB

MpeaenbHbIi yron yCTaHoBKY K
BEPTUKA/IN, TEOM. Tpagyc

CTeneHb 3arpsisHeHNs BHeLUHel
n3onsaumm no FOCT 9920

Ona KPYD
Onerasosblit

Beopg,
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5 TexHnuyeckne TpeboBaHuns

5.1 O6wue TpeboBaHus

5.1.1 BBOAbl AO/HKHbI U3rOTOB/IATLCSA B COOTBETCTBUM C TPeOGOBaAHUSAMMN HACTOSLLEr0 cTaHgapTta, U
KOHCTPYKTOPCKOI [OKyMEHTaL N, yTBEPXKAEHHOW B yCTAHOB/IEHHOM NOpsiAke.

5.1.2 Knaccbl HanpshkeHwii BBOAOB W COOTBETCTBYHOLUME WM Hambosnblive paboune HanpsxkeHus
(1)H.p.) BOMKHbI 6bITh BbIGPaHLI U3 psfa CTaHAAPTHbIX BENWYMH cornacHo Tabnuue 1.

Ta6bnuya 1
McnbiTaTenbHble HanpsxeHUs
r o
Haun6onblwe MpOMBbILWNEHHOW YacToThbl AMIYABC po3oBOM
VIldcC paonues y
HanpsXeHUs  HanpsxeHue KommyTa-
(UH.p) 1,05 O aHOMMHY [nuTtensHoe _ Cpesannpii LMOHHBIN
ONA n3MepeHus NOJHbIA (121% ot UMnynbc
11H.p.N13 -THOE
ypoBHA UP NOJIHOTO)
20 24 ! 6 24 ! - -
5 5 25
24 26. 1 7 6 5 1
5 6 5 ' 50 ) )
27 30 ! 8 30 !
8 0 70 ) )
35 40. 2 9 405 1
5 5 5 ’ 90 . .
72, 4 1 3
66 5 2 20 72.5 25 - -
7
110 126 2 126 5 666 -
6.5 30 50
150 172 ! 2 172 6 787 -
04 75 50
220 252 ! 4 252 L 127 -
53 60 050 1
2 5 1 142 9
330 363 363
20 10 175 2 50
500 550 3 6 550 ! 187 !
34 80 550 6 230
750 787 4 o 787 2 290 !
78 75 400 4 550

5.1.3 3HayeHns HOMUHasbHbIX TOKOB (1MOM) AnA BBOAOB A0/KHbI OblTh BbIOPaHbl U3 psja
CTaHAapTHbIX 3Ha4yeHuit no FOCT 6827.

5.1.4 TabapuTHble, yCTAHOBOYHbIE, NPUCOEANHNTE IbHBIE Pa3Mepbl U pacyeTHas Macca BBOAOB
[OMKHbI cooTBEeTCTBOBAaTb K. YTBEPXAEHHON B YCTAHOB/IEHHOM MOPSAAKE.

5.2 Tpeb6oBaHUs NO yCNOBUAM 3KcnyaTauum

5.2.1 BBOAbI AO/MKHbI GbITb paccunTaHbl A8 paboTbl B KNMMATUYECKMX YCIOBUSIX C TeMnepaTtypoi
OoKpyXatoLiero sosgyxa:

¢ 0N BBOAOB Mo n.n. 3.1.4*3.1.8 oT MuHyc 40 'C (MmHMmasnbHas) go natoc 55 C (makcmasnbHas).

* 1171 0OCTaslbHbIX BBOAOB OT MUHYC 60 'C (MUHMMasnbHas) fo nac 55'C (MakcumasbHas).

[na BBOAOB, NpefHasHayeHHbIX A8 YCTaHOBKM Hag ypoBHeM Mmops He 6onee 1000 M,
HOpPMUPOBAaHHbIE WCMbITaTe/bHbIE HaNPsHXXeHUs ykasaHbl B Tabnuvue 1. MNpu BbicoTe ycTaHoBkM 6onee 1000
M Haf ypoBHEM MOpS, UCMbITaTeNbHbIe HanNpsXxeHua paccumTtoiBatoTca no NOCT 1516.3.

5.2.2 MakcumasibHas TemnepaTypa TpaHcopMaTopHOro macna /19 BBOAOB, Of4WH UK 06a KoHua
KOTOPOro HaxoAATCA B KOHTaKTe C Mac/ioMm:

[ANs HOMWHanbHol Harpysku - 100 °C;

Ans aBapuiiHoro pexnma  -115°C;

cpefHecyTOUHOI - 90 °C.

5.3 Tpeb6oBaHUS K 31EKTPUYECKOK NPOYHOCTN U30NALMN
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5.3.1 BBOAbl fO/MKHbI BblAepXuBaTb UCMbITATE/IbHbIE HANPSXEHUSA B COOTBETCTBUMU C HAUGO/IbLLUM
pabounm HanpshkeHueMm, ykasaHHble B Tabnvue 1.

5.3.2 BBoabl C WH.p.li172 KB [OMKHbI BblAEpXMBaATb [A/INTENIbHOE [eliCTBUE MOBbILEHHOIO
HanpshKeHWs NPOMBbILL/IEHHON YacToThbl.

5.3.3 TaHreHc yrna gnanektpuyeckmx notepsb (tg Si) n eMkocTb (C») OCHOBHOI N30/1AUUN BBOLOB
nsMmepsoTca npu HanpskeHuax 10 kB: 1,05U«p/ M3 n 11Hp TaHreHc yrna tg Si He gomkeH npesbiwatb 0.007
npu HanpsbkeHun 1,05u*pJ1/3, a ero npupocT (Atg Si) npu n3MeHeHun HanpsxeHusa oT 1,05Unp./n3 fo. 1)H.p
He Jo/mkeH 6biTb 6onee, yem 0.001.

5.3.4 VIHTEHCUBHOCTb 4aCTU4YHbIX PaspsagoB B M30NAUUM BBOAOB AO/HKHA 6bITb He 6onee 10"

Kn npu HanpskeHusx, ykasaHHbix B Tabnuue 1.

5.3.5 BBogbl Ha HanpskeHne 11H.p£363 kB [0/MKHbI ObiTb CTOMKUMW B OTHOLUEHWU TEMnJ0BOro
npo6os Npu HanpsxeHun O.BUH.p NPOMBbILLIEHHON YacTOThbl.

5.3.6 ConpoTuBneHne M30AaUUn N3MEPUTEIbHOTO BbIBOAA A0/MKHO 6biThb He MeHee 1500 Mom. npu
3TOM EMKOCTb M0 OTHOLWeEHUIo K 3emMne (C3) fomkHa 6biTb He 60siee 10 000 nd. a TaHreHc yrna
AVaneKkTpuyeckux noteps (tg 63) Npy HaNpsXeHWUM NPOMBILLIZIEHHON YacToTbl JO/MKeH 6biTb He Gosnee 0.05.

5.3.7. VI3mepuTenbHbIli BbIBOA f0MKEH 63 Npo6osi M NepekpbiTUA BblAEPXUBATb B Te4eHne 1 MuH
ncnbiTatenbHoe HanpskeHne 2,0 KB NPOMBbILLNEHHON 4acToThbl.

5.3.8 YpoBeHb paguonomex Ha BBogax ¢ UH.p.£126 kB He fo/mkeH npesbiwats 2500 MB npu
HanpsbkeHun 1,1 UH.p. /v 3.

5.4 TpeboBaHMA MO HArpeBOCTOWKOCTU, TEPLIMIOION 1 ANHAMUYECKOI CTOMKOCTL.

5.4.1 Temnepatypa Harpesa MeTa/l/IM4ecknux yacTeil BBOAOB, HAXOAALMXCS B KOHTaKTe C
N30/ALMOHHBLIM MaTepuasioM, Npu NpoTekaHMM HOMWHAILHOIO TOKAa He [0/1KHAa NpeBblllaTh:

- 105°C » gns BBogoB ¢ BMU (knacc A);

- 120°C e+ pgnqa BBOAoB c TBepaoi RIP nnn RIN nsonauveit (knacc E);

- ISOTD ¢ ansa ra3oBoii usonsAumm (knacc B).

MakcumanbHoe npeBbileHVe TemnepaTypbl KOHTaKTHbIX AeTanei Ana NOAKIYEHUSA K HapYXHbIM
NPOBOAHUKAM Haj TemnepaTypoil OKpyXalolero BO3dyxa [O/MKHO 6biTb He 6Gonee 65 CC. Bsogbl,
ncnosib3yemble B KayecTBe COCTaBHOM yacTu annapaTypbl, HanpuMmep, pacnpefesuTesibHbIX YCTPOWCTB,
[O/KHbI 0TBEYaTb TPe6OBaHUAM K TENSIOBOMY PEXMMY COOTBETCTBYIOLLEl annapaTypbl.

5.4.2 BBoabl N5 TpaHcopMaTopoB, BbibpaHHble ¢ 1HOM. COCTaBASALWNM He MeHee 120% ot
HOMWHAaNbHOIO ToKa TpaHcopmaropa, NpM3HalTCA CNOCOOHLIMU BblAEPXKaTb YCI0BUS Neperpysku no
FOCT 11677 n TOCT 14209 6e3 ganbHenwmx nossCHEHUA Uan UCNbITaHWUIA.

5.4.3 BBOAbI fOMXHbI BblAEpXUBaTb TOK TepMMYeckoii cToiikocTu (Ith), paBHbIii 25(1Hom) B
TeyeHue 2 c. [1lnA MHOro npomexyTka BpeMeHu t Tok Ith onpegenseTcs us ycnosusa (Ith )21= const.
[nsa BBOAOB € 1HOM , paBHbIM UK Npesbiwaowmm 4000 A, Ith BCcerga Ao/mKHO 6bITb 100 KA

5.4.4 BBoAbl [OMXHbI BblAepXuBaTb TOK AMHaMuyeckoi ctorikocTu (Id), amnantyaHoe 3HayeHune
KoToporo coctasnser 2,5lth.

5.5 TpeboBaHUs K MEXAHWYECKUM Harpyskam

55.1 BBOAb! JO/MKHBI BblAEPXMBATbL UCMbITAHUA KOHCO/IbHLIMU Harpyskamu B TeyeHve 1
MWVH., BE/IMUYNHbI KOTOPbIX [O/DKHbI OblThb HE MEHEe yKa3aHHbIX B Tabnuue 2. YpoBeHb | - 06blyHas
Harpyska, cyliecTBylolLas B 06Lwem cnyyae, ecsm 3akasunk He ykasblBaeT 60neeBbICOKYH0 Harpy3ky YpoBHS
Il.
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Tabnunuya 2
HamBbicLL HoMUHanbHbI TOK. A
€e HanpshkeHune
AnA 06OPY/10BaHMA 1000 2 000
UH.p kB 5 800 1600 2 500 r3 150
McnbiTaTenbHasa KOHCONbHasA Harpyska. H
1 1 1 [
1 1 1 ! 1 : |
536 1 1 1 2 2 3 3
000 000 250 250 000 000 150 150
5 1 1 1 2 2 3 3
000 600 250 600 000 500 150 150
1 2 2 2 3 4 4
72.5-100 9 000 250 000 000 150 000 000
1 3 3 2 4 4 4
123-145 55 150 600 150 500 000 000 000
1 4 4 2 5 4 5
170-245 55 000 600 000 500 000 000 000
2 4 4 3 5 5 5
r300 500 000 500 000 150 000 000 000

MpumevyaHne - MakcumanbHas [NNTeNbHAs KOHCOMbHASA Harpyska, Bk/O4alol,as HaTsXeHue NpoBO/OB,
BETPOBYIO U FONI0NIEAHYI0 HArpysku, He Jo/KHA npeBbiwatb 50% OT UCNbITATE/IbHON KOHCO/bHOW Harpysku.

5.5.2 BBoAbl B 4acTW BO3AENCTBUS MexaHWyeckux (PakTopoB BHeLHel cpefbl  [O/KHbI
COOTBETCTBOBaTb rpynne ycnoBuii akcnayatauum M6 no FOCT 17516.1 u BblgepxuBaTb CelicMUYECKME
Bo3geiicTBus 9 6annioB no wkane MSK-64. Bogbl A/ MacnsiHbIX BblKItoYaTenel AONONHUTENbHO
[OJIXHbI BblAEpXMBaTh:

* Harpysku, AelicTBYOLLNE Ha HUX B NPOLLECCe BKIIOYEHUA W OTK/IIOYEHUS BbIK/OYaTeNsa B npegenax
HOMMWHa/IbHOW MOLLHOCTU OTK/TIOYEHMSA BbIKNOYaTeNs, 418 KOTOPOro faHHbIli BBOA pa3paboTaH;

- N0 MexaHW4yecKol W3HOCOCTOMKOCTM ¢ uucno onepauuii  (6e3  TOKOBOW  Harpysku),
npefycMoTpeHHbix FTOCT 687 An1A COOTBETCTBYIOLLErO BbIK/IOHaTENS.

5.6 Tpeb6oBaHUS K KOHCTPYKLUN

5.6.1 BBoAbl fO/MKHbI UMETb:

e W3MEpPUTESbHLIA BbIBOA AN W3MEPEHUs TaHreHca yrna AW3/IEeKTPUYEcKux notepb (tgb) u
emkocTn(C).

MpumeyaHune -TpeboBaHne pacnpoCTpPaHAETCS HA BBOAbI C NH.p.r72,5 KB.

Hanuuve noTeHumanbHOro BbiBOAA ONpeAensieTCs MO COrflacoBaHW Mexay Npov3BOAMTENEM U
notpeéutenem.

- BCTPOEHHble WM BbIHOCHblE KOMMEHCATOPbl A8 KOMMEeHcauuu TemnepaTypHbIX W3MeHeHWi
ob6bema Macna, obecneuuBawlMe AaBfieHWe Macna BO BBOAE B pacyeTHbIX npejenax Mpy pacyeTHOM
Avana3oHe UW3MeHeHWs Temnepartypbl. pu 3TOM BBOAbl C W3OLITOYHbLIM AAB/EHUEM [O/KHbI UMETb
ykasaTtesb AaB/ieHUss Mac/ia BO BBOJE;

- BBOAbl 6e3 M36bITOYHOro faBneHuNs A0/DKHbl UMETb BCTPOEHHbIE KOMMEHCATOPbI, NMpU 3TOM A5
BBOZOB Ha HanpshkeHue cBbile 252 kB komneHcaTop pA[o/sixeH ObiTb 060pyfOBaH CTEKIOM,
obecneuynBarLL MM BM3yasbHbli KOHTPO/b HAIMYNS Macna BO BBOJE.

* npucnocobneHnsa ansi nogbemMa BBOAA, PACMNOMOXEHHbIE HACOEOUUTEMb*<MBTY»B:

- OTBEPCTMS Ha OMOPHOM (hNlaHUe COeAUHUTENbHOW BTY/NKM [ANS BbiNycka Bo3dyxa K3 6Gaka
TpaHcchopmartopa (Bblk/loyaTessa Wiv peakropa) npu 3a1vMBke ero MacsioM 1 NoAcoeAnHEeHNs ra300TBOAHbIX
Tpy6 y BBOAOB A/151 TPaHCHOPMaTOpOB 1 PeakTOpOB B COOTBETCTBMU C COMaCoOBaHHbIMU U YTBEPXAEHHbIMU
rabapuTHbIMU YepTexamu.

5.6.2 KOHCTpYyKLMSA BBOAOB A0/HKHA OblTb TEPMETUYHON U BNAroHENPOHWLAEMOIA.

5.6.3 Beogpl no n.n. 3.1.4PB.1.6 gonxHbl BblAepXuBaTb BHYTPEHHE faBfieHVe, paBHoe nosyTopa
KpaTtHomy pa6ouemy gaeneHuto (+ 0,1 6ap) TeyeHne 15 MUHYT NpU KOMHATHOI Temnepatype.

5.6.4 OnopHbIli donaHel, BBOLOB A0/MKEH ObITb rePMETUYHbIM.
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5.6.5 BsogAbl, 04uH nnn oba KoHLa KOTOPOro HaxofAAaTCsA B KOHTaKTe ¢ TpaHCopMaToOpHbIM MacsioMm,
[O/IXHbI flonyckaTb 3a/IMBKy annapaTta Mac/iom ¢ Temnepatypoii He Bbiwe 90 0C npv AaBnieHnn He Huxe 66
Ma.

5.6.6 [lAnHa nyTu yTeuykn No NOBEPXHOCTW BHELLHeN U30MAUMM BBOAOB ONpefenseTcs CTeneHbio
3arpssHeHuns u Bbibupaetca no FOCT 9920. M30MAUMOHHbIE NOKPbLILWKW ANA BBOAOB (Kak hapdoposble, Tak
N NOSIMMEpPHbIE) [O/MKHbI OblTb UCMbITaHbl B YCOBUSAX 3arpsi3HEHNSA U yBNaXHeHWs 415 COOTBETCTBYIOLLEN
CTENeHn 3arpAa3HeHuns.

5.6.7 ®apdopoBble MNOKPbLIWKA [AO/MKHbI COOTBETCTBOBaTb TpebosaHusam [OCT 5862. a
TpaHcopmaTopHOe Macno, 3a/iBaemMmoe BO BBOfbl, JO/HKHO UMETb XapakTepucTUKu:

[na BBOAOB C ByMaxHO-MacnsHOW nsonauuein (BMW):

* NpobuBHOE HanpsixeHne He MeHee 70 KB;

- TaHreHc yrna ananexkrtpuyecknx notepb npy 90 °C He 6onee 0.005;

- BnarocogepxaHue He 6onee 10 r/T;

- rasocogepxaHue He 6onee 0,3%;

- MexaHudeckvne npumecu He 6onee 5 r/T.

[ns BBogoB ¢ TBepaoii nsonsauuein (RIP nam RIN)

- Npo6uBHOE HanpshxeHue - He MeHee 60 KB;

- BnarocogepxaHue - He 6onee 10 r/t.

Macno, oTobpaHHOe 13 BBOAOB ¢ BMW nocne ncnbiTaHuii, AOKHO UMETb XapakTepUCTUKK:

- Npo6unBHOE HanpskeHne He meHee 70 kB;

- T@HreHc yrna guanekrpuyeckmx notepb npu 90 °C He 6onee 0,005;

- BnarocogepxaHvie He 6onee 10 r/T:

- rasocogepxaHue He 6onee 1%;

 MexaHuyeckue npumecu He 6onee 10 I/T.

5.6.8 [lonumepHas BHELWHAA U30MAAUWA  BBOAOB  [O/DKHA  BbINOSIHATLCA U3 JINTbEBbIX
KpeMHURopraHnyecknux Komnosuuuini Tuna RTV-2 unm aHanornyHbix, o6ecneynBatoLlinX TPEKMHI3PO3NOHHYIO
CTOWKOCTb W CTOMKOCTb K BOCM/IaMEHEHWIO.

5.6.9 B KOHCTpyKuMuM BBOJOB [O/DKHA MpejycmartpuBaTbCs  BO3MOXHOCTb  YCTAHOBKU
TpaHC(hopmMaTopoB TOKA HMXKE OMOPHOro (hlaHua Ha pPacCTOAHMAX, YKasaHHbIX B COracoBaHHbIX
rabapuTHbIX YepTexax BBOAOB.

5.6.10 Ana TpaHcOopMaTopHbIX (PeakTOpHbIX) BBOAOB MWHUMAa/IbHO [AOMYCTUMble PAacCTOAHUA [0
3a3eM/IeHHbIX MOBEPXHOCTeli BHYTPWM TpaHcdopmaTopa (peaktopa) onpegenslTca TpeboBaHUAMM
PYKOBOAALLMX JOKYMEHTOB Ha KOHCTPYKLMIO YCTAHOBKMN BBOAA B TpaHcopmMarope (peakTtope), HO He MeHee
yKa3aHHbIX B COr/1acoBaHHbIX rabapuTHbIX YepTexax BBOAOB.

5.6.11 Bce martepwvasnbl, NPUMEHsiEMble NPV W3rOTOB/IEHUN BBOAOB [O/DKHbI ObITb CTOMKMMMU MO
OTHOLLUEHMIO K TpaHCopMaTopHOMY Machny.

5.6.12 Pabouse nOBEPXHOCTVW KOHTAKTHbIX AeTaneil [JO/KHbl ObiTb C MPOTUBOKOPPO3NOHHBLIM
nokKpbITUEeM, 6e3 TpelUnH 1 PakoBUH.

5.6.13 BBogpl, paspaboTaHHble B3aMeH paHee BbIMyCKaBLUUXCH, AO/KHbI ObiTb B3avMO3aMeHSeMbI
No NPUCOEANHUTENbHBIM W YCTAHOBOYHbIM pasmepam. OCO6EHHOCTM 3aMeHbl BBOAOB KOHKPETHOro Tuna
[O/KHBI BbITb YKa3aHbl B PYKOBOZCTBE M0 3KCNayaTalmn Ha COOTBETCTBYIOLLME BBOAbI.

5.6.14 ConpoTuBfeHve TOKOBeAyLL el Lenn BBOAOB A1 Mac/sHbIX BblkitoyaTesnieil Ha NOCTOSHHOM
ToKe npu TemnepaType 20" C He AO/MKHO 6bITb 60n1ee 70 MKOM.

5.7 JononHuTenbHble TpeboBaHMsA noTpebutenei

5.7.1 Tlo cornacoBaHWiO C M3rOoTOBUTE/SIEM 3aKa3uuMK MOXET yKasaTb B KOHTpakTe cneuuvasnbHble
[onosiHuTe NbHbIe TpeboBaHus.

6 TpebGoBaHus 6e30MacHOCTU M OXpPaHbl OKpyXawweii cpeabl

6.1 TpeboBaHua 6e3onacHOCTU

6.1.1 KOHCTpyKuMsi BBOAOB A0/DKHA COOTBeTCTBOBaTb TpeboBaHmsam [OCT 12.2.007.0, NOCT
12.2.007.2. TOCT 12.2.007.3.

6.1.2 Moagbem BBOAOB AO/IHKEH OCYLECTBAATLCA 3@ rPy30Bble NMPUCNOCO6IeHNs, NpefyCMOTPEHHble
Ha BBOAAX, KOTOpble A0/MKHbI 06ecneymBaTb 6e30NacHbIi NogbeM BBOAOB NPV MOHTaXe.

6.1.3 McnbiTaHusi BBOAOB A0/KHbI NPOBOAUTLCA C cOoGNoAeHVeM TpeboBaHwuii NpaBun TEXHUKK
6e3onacHOCTU. lI3MepeHne W30MSALUMOHHBIX XapakTepucTWK BBOAOB MO pabouvM  HanpsKkeHnem
paspeluaeTcs oCyLecTBAATL NPU YC0BUW UCNO/b30BaHUSA YCTPOCTB, coocneu<sakxl « GesonacHocTb paboT.

10
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6.1.4 VcnblTaHnio  HanpshkeHueM [O0/DKHbl  NpeAwecTBoBaTh TLATeNbHbIA OCMOTP W OLleHKa
COCTOSIHMA  BHelHel wu3onauun. [epen npoBefeHUEM  WCMbITaHU  U30NAUMM  BBOLOB  HapyxHas
NOBEPXHOCTb U30ALMKN JO/MKHA OblTb OUMLLIEHA OT MbIN U rPA3N.

6.2 Tpeb6oBaHUs MO OXpPaHe OKpyxatwLleli cpeapl

6.2.1 lMpwu akcnnyaTauun BBOAb! HE [O/MKHbI OKa3blBaTb HEFATVBHOIO BO3AEWCTBUSI HA OKPYXaloLLyto
cpefly B KO/IMYeCTBax, NpeBbIAaoLWnX rurmeHnyeckme nokasatesnu.

6.2.2 B aBapuiiHbix cuTyauusx (B Cc/nyvyae BbITEKaHWA Macna) CcTeneHb BO3AelcTBUA
TpaHcdopMaToOpHOro Macsa Ha OKpyXaloLlyto cpefly OLEeHMBAETCA Kak cpefHsas. He gonyckaeTca pasnvsoB
macna u nonagaHuns ero B BOAOEMbI. YTUAN3aLumsa 0TX040B TpaHCOPMaToOpHOro Macna - B COOTBETCTBUN C
[eACTBYOWUMY HA MOMEHT YTUAN3aLUM HOPMATUBHLIMU [OKYMEHTaMM.

7 KOoMnNNeKTHOCTb, MapKUpOBKa U ynakoBKa

7.1 B KOMMNIEKT NOCTaBKN BBOAOB [A,0/IKHbI BXOAUTb:

* BBO/,

- yNnakoBka;

- nacnopr;

* PYKOBOZCTBO MO 3KCryatauuu;

* YNakoBOYHbII JICT;

¢ KOMMJIEKTYOWMe AeTasiM M 3anacHble 4acTu B COOTBETCTBUM C pa3fesioM - KOMMEKTHOCTDb «
PykoBogacTBa no akcnayatauum Ha COOTBETCTBYIOLLNIA BBOA,

7.2 Kaxpblli BBOA, JO/MKEH MMEeTb TabnMuky M3 martepuana, He MNoABepratwoLerocss Kopposuu, ¢
yKasaHuem:

* TOBApPHOro 3Haka npeanpusaTuA-u3roToBuUTeNs;

- 0603Ha4YeHNsA OCHOBHOTIO KOHCTPYKTOPCKOro AOKYMEHTa Ha BBOJ;

- TUna BBOAQ;

- Macchbl BBOAA, B KuorpaMmmax;

* 3aBO/ICKOr0 HOMepa,;

* aTbl BbIMyCKa,

- 0603HayYeHUss HacTosLLero ctaHgapTa.

7.3 [Ana BBOAOB, MMEKLWMNX BbIHOCHOW KOMMeEHcaTop, Ha Topue 6aka faBneHus Oo/hkKHa ObITb
Tabnuuka ¢ ykasaHuem:

* TOBAPHOro 3Haka npefnpusaTUa-u3roToBUTENS;

- 3aBO/ICKOro HoOMepa,;

- MakCMMasibHOro AaBfieHns B Meranackansx:

- Macchl 6aka B KusiorpaMmax.

7.4 YnakoBka 1 KoHcepBauwus ssogos no NOCT 23216.

7.5 3akpenneHve BBOLOB B XeNe3HblX, AepPeBAHHbIX UK haHepHbIX YynakoBkax B 3aBUCMMOCTU OT
Knacca HanpskeHusi 4O0/IKHO MPOU3BOAUTLCA Ha CreuuasibHbIX ornopax, NPensaTCTBYIWNX nepeMeLleHuto
BBO/ZIOB NPU TPaHCMOPTUPOBaHUU.

7.6 KomnnekTywowune getasiv U COMpoBoAUTENbHAA [OKYMEHTauua LO/MKHbI HaXOAUTbLCA BHYTPU
YNaKoBKW.

7.7 HnxHsAa vacTb BBOAOB € TBepaoi nsonsaumeid (RIP n RIN n3onauus), a ana kabenbHbiX BBOAOB
N BEPXHAS 4acTb, HA BpeMs TPAHCMOPTUPOBAHUSA W XPaHEHWS AO/DKHblI ObiTb AOMNOJHUTENBHO 3aKpbIThbl
BHYTPMW YNakoBKM OT aTMOCEPHbIX BO3AEACTBUIA NOMNITU/IEHOBLIM YEX/IOM C B/IOXEHHBIM BHYTPb NaKeToOM
C cunivkarenem, a oT MexaHU4yeckux MOBPEeXAEHWUI - TPaHCMOPTMPOBOYHLIM KOPMycOM. [N ANUTENbHOro
XpaHeHus BBOAbl C TBEPAOK wu3onAuMeil no TpeboBaHWIO NOTPE6GUTENS [O/KHbI  AOMNONHUTENBHO
KOMM/IEKTOBATbCA CheuuasnibHbIM repMeTUUHbIM  KOXYXOM, o6ecneuynBanlMM 3awuty OT YBaXHEHUS
HVKHEl yacTu BBOAA Ha Nepuof XpaHeHus.

7.8 KoHTakTHas wWnuibka BBOAOB, Y KOTOPbIX MOAK/HOYEHME OCYLLECTB/IAIOT Maiikol OTBOAOB K
KOHTaKTHOW LINWIbKe, AO/HKHA ObiTb ynakoBaHa Takum 06pa3oM, YTOObl €10 MOXHO 6bl10 MOMb30BaThbCH, He
pacnakoBblBasi BBOAA.
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8 TlpaBuna npuemku

8.1 lns npoBepkyu BBOLOB Ha COOTBETCTBME TpebOBaHWAM HACTOSLEro cTaHgapTa npeanpuatve-
M3roToBMTEIb NPOBOAUT NPUEMO-CAATOUHbIE, KBaIMMUKALNOHHbIE, MEPUOANYECKMNE U TUMOBbIE UCNbITAHUS.

PesynbTatbl  McNbITaHWi  OhOPMASAIOT  NpOTOKOMamy WM ceptudmkaramu,  KOTopble
npeabAaBAATCA NOTpebuTento no ero Tpe6oBaHUio. PesynbTaTbl NpMeMo CAATOYHbIX WCMbITAHUA U
NpoBepOoK 3aHOCATCA B MacnopT BBOAA.

8.2 MNpuemo-cpaTouHble UCMbITaHUS

8.2.1 MNpremMo-cAaToUHbIM UCMbITAHUSAM NOABEPraT Kaxablii BBOA,.

8.2.2 MNpreMo-caaToyHble UCMbITAHUA NPOBOAAT MO NporpaMmMe, BkAvawLel n.n.1-11. Tabnuubi3.

MpumevyaHune - WcnbitaHua no n.10 B kayecTse MPUEMO-CAATOYHBLIX MPUMEHUMO TOJIbKO K
TpaHcopMaTopHbIM (peakTopHbIM) BBOgAM € 11H.p.r 252 kB.

8.2.3 BBOAbl CUMTAIOT BbIAEPXABLLUMMU UCMbITAHWUA, €CNW OHW Y[0BNETBOPSAIT TpeboBaHWAM
HacTosLero crtaHgapra.

8.3 Tllepuoanyeckne ucnbiTaHmsa

8.3.1 MNepuoguueckne ncnbITaHWsA NPOBOAAT Ha OAHOM BBOAe no 1- 13 Tabnuubl 3 He pexe OAHOro
pasa B 5 net. npuM 3TOM WUCMbITaHMA NO M. 13 NPOBOAAT TOJIbLKO B CyXOM COCTOSiHUW. [Mepuoguyeckue
UCMbITaHUSA BBOAOB, BblMyCKaeMbIX NOBTOPHO MEIKUMU CepusaMU, AOMYyCKaeTCsA He NMPOBOAUTb.

8.4 Tunosble UCnbITaHNA

8.4.1 TvnoBble WCMbITAHUA MNPOBOAAT PU U3MEHEHbI KOHCTPYKLUMW WKW MaTepuasioB Mo rporpaMve,
YTBEPX/AEHHOI B/ \CTAHOBMEMIOM Noprae.

8.5 KeanundukaLoHHble UCNbITaHUsA

8.5.1 KBanudukalynoHHble WCMNbITaHNA MPOBOAAT MO BCEM NyHKTam Tabnuubl 3.
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Tabnunua 3

MpoBepKY 1 UCTIbITaHUS

1

1. MpoBepka BHELLIHEro BuAa 1 pasmMepoB

2. NcnbiTaHne Ha repMeTnyHoCTb

3. VicnbiTaHne Ha BHYTpEeHHEE AaBjieHne

4. l3MepeHue conpoTUBEHNS N30M1SLUN
M3MEepUTEsIbHOTO BbIBOAA

5. cnblTaHne n3meputesibHoOro BbiBoAa

6. i3mMepeHne conpoTrBeHus
ToKoBeAyLei uenm

7. smepeHmne emkocTu (Ct), TaHreHca yrna
OVN2NEeKTPUYECKMX NOTePb OCHOBHOM
nsonaumm (tg6i) n ero npupocta (Atgfti)

8. N3amepeHue emkocTu (C3) 1 TaHreHca
yrna gnanekTpuyeckmx notepb (tgiSo)

9. VicnbiTaHne 04HOMUHYTHbLIM
ucnbiTaTeIbHbIM HaNPSXXEeHUEM B CYXOM

COCTOAHUN

10. iaMepeHue YacTUUHbIX paspsLoB

11. NcnbiTaHue rpo30BbIMN UMMYIbCaMMN

11a. AcnbiTaHne cpesaHHbIMU FPO30BbIMUN
nUMnynbcamm

12 .VcnbiTanme Ha ganTenbHoe
BO3AEWCTBUE MOBLILLIEHHOTO HaNpPsHXeHUs
NPOMbILLIEHHOW YacTOTbl

13. UcnbiTaHne KOMMYTaLUNOHHbIMA
UMMY/IbCaMM B CYXOM COCTOSHUW U NOJ,
noxaem

14. '3mepeHVe ypoBHA paguonomMmex

TexHuyeckue
TpeboBaHus

2

n.5.1.4

n.5.6.2

n.5.6.3

n.5.3.6
n.5.3.7

n.5.6.14

n.5.3.3

n.5.3.6

n.5.3.1

n.5.3.4

n53.1

n.5.3.1

n. 53.2

n53.1

n.5.3.8

MeTogp!
VCNbITaHWIA

3

n.9.1

n.9.2

n.9.3

n.9.4

n.9.5

n.9.6

n.9.7

n.9.5

n.9.8

n.9.9

n.9.10

n.9.10

n.9.11

n.9.12

n.9.13

FOCT P 55187 — 2012

MpvmeHnMocCTb
UCMbITaHWI

4

MNpuMeHnmo Ko
BCEM BBOJaM

BBsogpl no n.n.
3.1113.1.3-3.16

Bsogabl no n.n.
3.1.4-3.1.6

MprMeHnMOo Ko BCeEM
BBOAAM C
N3MepuUTesbHbIM
BbIBOJOM

MpuMeHUMo K BBOAaM
INsi BblKlovaTenei

MpYMeHUMO TO/BKO K
KOHAEeHCaTOPHbLIM BBOAaM

Ansa TpaHcdopMaTOpHbIX
BBOJOB UH.pP.£252 kB

MprYMeHMMO Ko BCeM
BBOJAM

NpUMEHMMO TOMBbKO K
KOHAEeHCaTOpHbIM BBOAAM

MprMeHnMOo KO BCEM
BBOJAM

[nsa TpaHchopmaTopHbIX
BBOAOB 1)H.p.r252 kB

[ns TpaHccopmaTopHbIX
BBOAOB 1)n.p.i172 kB

[Ans TpaHcopmMaToOpHbIX
BBOAOB 111.p.r252 kB,
[ON5 oCTasIbHbIX BBOAOB
WH.p.rr363 kB

OnAa BBOA0B UH.P.£126
KB
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OkoH4YaHue Tabnuubl 3

MpoBepkn 1 UCTbITaHNA TexHuueckne MeTogp! np”MeH”MOSTb
o MCMbITaHUiA
TpeboBaHuA UCTIbITaHWI
1 2 3 4

15. iamepeHune oInHbI NyTu o
p A Y Kpome BBOZOB 6€3 BHELUHEN

TEYKU MO NOBEPXHOCTN BHELLHEN n.9.14
yTe 0 NOBEPXHOC eLHe n.5.6.6 9 u3onALMM
n3onauum

16. McnbiTaHne Ha CTOWKOCTb B

n.5.3.5 n.9.15 n

OTHOLLUEHUN TenI0BOro nNpobos [nsa Beofos MHP~363 kB
17. NcnbiTaHne Ha
repMeTMYHOCTb ONMOPHOro n.5.6.4 n.9.16
hnaHua

18. NcnbiTaHne Ha Harpes

8. Wenbitake Ha Harpe n54.1 n.9.17
HOMWHa/IbHbIM TOKOM

. MprvMeHMMO KO BCeM BBOAAM
19. NpoBepKa Ha CTOMNKOCTbL Npun 543
[OelicTBUN TOKOB KOPOTKOrO 2'5'4'4 n.9.18
3aMblKaHus T
20. VcnbiTaHne KOHCOMbHbLIMU
n.5.5.1 n.9.19

Harpyskamu

21. VcnbiTaHne Ha
o o n.5.5.
CelicMOCTOMKOCTb 552 n.9.20
MpvMeHMMO KO BCeEM BBOAAM

22. KnumaTnyeckue umcnbliTaHns n 521 n.9.21
23. NcnbiTaHua Ha 0.5.6.2 n.9.22

B/1aroHe/IpoOHNLaeMoCTb
24. VcnbiTaHns Ha 1.5.6.8 n9.23 {£nA BBOAOB C NONMMeEpHO
TPEKMHIIPO3NOHHYI CTONKOCTb D e BHELLHEW n3onauueit
25. NcnbiTaHua matepunana

BHELUHEW M30/1ALUMUN HA CTOWKOCTb n.5.6.8 n.9.24

K BOCn/JlaMeHeHUo
9 MeToAbl UCnbITaHWUA

9.1 TlpoBepka BHelHero Buaa n pasmepos
Pa3mepbl BBOJA NPOBEPAIOT B MPOLECCE €ro N3roTOB/IEHUS Ha AeTasisaX C NOMOLbI0 MEePUTE/IbHOIo
WHCTPYMeHTa, obecneynBalolLlero TOYHOCTb U3MepeHuidi B npegenax [AONYCKOB, YKa3aHHbIX Ha paboumx
yepTrexax.
OTcyTcTBME BUAMMBIX AedeKTOB BBOAA NOC/e CO0pKM onpenenseTcs BU3yasnbHo.
9.2 WcnblTaHue Ha repMeTUYHOCTb.
9.2.1 WcnbiTaHne BBOAOB, 3aMO/IHEHHbIX XWAKOCTbIO WAW KOMMNAyHAOM W BBOJOB C XWAKOM
nsonsaumein, 3a UCKNI0YEHNeM BBOAOB, 3aN0/THAEMbIX XUAKOCTbIO UV KOMNAyHAOM C BA3KOCTbIO HE MeHbLue

5x 10 ‘ m¥/c npu 205C: BBOA COGMpaEeTCs Tak Xe. Kak B C/lyyae HopMasibHol paboThbl, U 3anosHaeTcs
XBLKOCTbIO WM KOMNAyHAOM NpW pacyeTHOW TemnepaTtype He Huxe 105C. BHyTpn BBOga nocne
3anosiHeHusi cosgaetcs gasnexue, Ha (1 + 0.1) 6ap npeBbiwaiollee MakcumanbHoe pabouee faBeHune, u
nogaepxusaeTcd MUHMMYM B TeyeHue 12 yacos. BBof cumTaeTca npoweawuM UCnbiTaHue, ecnu
OTCYTCTBYIOT NPU3HAKN YTEUKU, BbIABIIEMbIE MPU BU3yaslbHOM OCMOTpE.

BBogp! ¢ TBeppoii nsonsaumeid (RIP u RIN nsonsaums), nmeowme Un.p.S172 kB. ucnbiTbiBAOTCSA MO
MeTofy 3aBofa-u3rotoentesns.

9.2.2 WcnblTaHne ra3oHanosIHeHHbIX BBOAOB, BBOAOB C ra3oBOW M30/sUMER U BBOAOB C ra3oBoii
nponuTkoli: BBOJ, cobmpaeTcss Tak Xe. Kak B C/yyae HOpMasbHOlW paboTbl, M 3anosiHsAeTCs ra3om noj,
MakcuMasnbHbIM pabounm [aBrieHvem Mpu Temnepatype Okpyxawlwei cpefbl. BBog nomeliaercs B
U30MISILMOHHBIA KOXYX, Hanpumep B MIacTUKOBbIA nakeT. KOHUEeHTpauus rasa B BO3A4YyXe BHYTPM KOxyxa
n3mepsieTcs ABax /bl C UHTEPBA/IOM HE MEHEe 2 4acos.
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BBog cuntaeTcsa npolweawnm UCnbITaHne, ecnn pacyeTHas yTeuka rasa He npesbiwaeT 0,5% B rog
OT 3KBMBAJIEHTHOIO KO/IMYECTBA rasa, Coepxalleroca BHyTpy BBOAA NPU aKcnyaTauum.

9.3 McnbiTaHne Ha BHYTpeHHee AaBfieHVe MPUMEHWMO K ra3oHanosIHeHHbIM BBOAAM, BBOJaM C
rasoBoVi M3onaLUMein n BBogam € ra3oBoi NPONUTKON. BBOA, 3anofiHAeTCs rasoM Mo BbIGOPY NMPOV3BOAUTENS.
BHyTpy BBOAA cO3faeTcs AaBneHne, paBHoe 1,5-kpaTHOMY MakcumasnbHoMy paboyemy gasnenuto. (+0,1
6ap ) n nogaepxvBaeTca B TeyeHne 15 MUHYT Npy KOMHATHOI Temnepatype.

BBog cuMTaetcs  MpowWeAWVM  UCMbITaHWe, €c/lM  OTCYTCTBYHOT MPU3HaKM  MeXaHW4eckKux
noepexaeHuii (Hanpumep, aedopmalnii, pa3pbIBOB).

9.4 I3mMepeHne COMNpPOTUB/IEHNA N30NALMN N3MEPUTENBLHOTO BbIBOJA MPOU3BOAUTCA METOMMETPOM
Ha HanpsbxeHun 1000-2500 B B cocTaBe BBOAA. BbiBOA AO/MKEH ObITh B YUACTOM U CYXOM COCTOAHUMW. OfuH
NPOBOAHMK OT MEroMmMeTpa NoAcOeANHSAIOT K BbIBOAY, BTOPOIA - K COeANHUTENbHON BTy/Ke, NPU 3TOM
N3MepuTeNbHbIA BbIBOJ pa33eM/iseTcs.

PesynbTaTbl W3MepeHus CcuuTaloT YAOBNETBOPUTE/IbHBIMU, €CAN  COMPOTUB/IEHNE U30NALUU
M3MepUTENILHOTO BbIBOAA BBOJA COOTBETCTBYET 3HAYEHMIO, YKazaHHOMY B n.5.3.6.

9.5 lcnbiTaHne W3MepUTENIbHOTO BbiIBOJA MPOBOAUTCA B COCTaBe BBOJa MpU NepemMeHHOM
HanpshKeHW NPOMbILLSIEHHO YacTOTbl He MOHee 2 KB B Te4eHNo 1 MUHYTI.

Mocne npoBefeHNSA UCMbITAHUA HEO6X0AMMO U3MepUTb 143 1 emkoCTb C3 OTHOCUTENBHO 3eMW NpU
HanpsXeHun, He HUxe 1kB.

BbiBOA cunTaeTCA BblAEPXKABLUMM UCTIbITAHUA, EC/IM HE BO3HUKAET UCKPEHWSA UK Npobos, a 3HaveHus tgrh un
eMKOCTU C3CO0TBETCTBYHOT 3HAUEHVAM, YKa3aHHbIM B 11.5.3.6.

9.6 N3mepeHne conpoTuBEHNS TOKOBeAYLL e Lien BBOLOB Bbik/oUaTenel.

M3mepeHne conpoTMBAEHNA TOKOBeAylliei uenu BBOAOB MNPOW3BOASAT MUKpOOMMETpoM. [lpu
M3MEPEHUN KOHTaKTHble YacTu BBOAA He AO0/MKHbl KacaTbCa 3eMnu. M3mepuTtenbHble nposBoga oT npubopa
NOAKMOYAT K BEPXHEMY U HMXHEMY KOHTAKTHbIM HakOHeyHuKam. lV3mepeHue npousBogAT npu
Temrnepatype okpyxxatoLero sosgyxa ot 10 go 40 °C.

Pe3ynbtatbl U3MepeHns cuuTatoT yA0BNEeTBOPUTENbHbIMU, €C/IM COMPOTUBEeHNe, NpuBefeHHoe K
Temnepatype 20 °C. He NpeBbICMT 3HA4YEeHUiA, yKa3aHHbIX B M1.5.6.14.

9.7 N3mepeHune emkocTn (CO, TaHreHca yrnia An3/1IeKTPUYECcKnX NoTepb OCHOBHOM n3onauumn (tgbt) n
ero npupocta (AtgSi).

Bo Bpems ucCnblITaHNA NPOBOAHWK KOHAEHCATOPHOr0 BBOAA [JO/MKEH ObiTb obecToueH. [pu
NpoBeAEHNN W3MEPEHUI COEAVHWUTENbHYI BTY/IKY 3a3eM/IAIOT, HanpshkeHue MojatT Ha  KOHTAKTHYH
KNemMmy, n3mepuTesnbHbIi NPOBOA MOCTa MOAKAYAIT K NpeABapuTenibHO pa33emM/IeHHOMY BbiBOAY BBOAA.
M3amepeHus NpoBoAATCA NP KOMHATHON Temnepatype B guanas3oHe oT 10*C go 40°C ¢ nomouibio MocTa
LepuHra wnu Apyrux aHanormyHbIX NpUoopoB MNpu HanpskeHWaX, ykasaHHblX B M. 5.3.3. daxTnueckas
Temnepatypa BO BpeMsi M3MEPEHUIi [O/MKHA yKasblBaTbCst B OT4ETE 06 WCMbiTaHuAx. W3mepenus tgbt un Ci
OCHOBHOW 130/1ALMM NPOU3BOAAT A0 M NOC/AE NPUNOKEHUS KaXAO0M0 BMAA UCMbITATE/IbHOTO HaNpPsXKeHUs.

BBog cuntaeTca npoLlesumnmM UCTbITaHUs, ecniv NoTyYeHHble 3HaueHns tg 6 1 Atg 6 nog, HanpskeHnem He
NpeBbILIAIOT 3HAYEHU, yka3aHHbIX B M. 5.3.3, a 3HaYEHNs eMKOCTW He OT/IMHAOTCH OT 3HAYEHWN, NOSYYEHHbIX Npu
npeaplayliem nsmepeHun 6onee, yem Ha 0,5%. Ecnm 3HaueHus HenpuemneMbl, paspellaeTcs nogoxaarb 1 vac.
nocsie 4ero NOBTOPUTL KCMbITAHKE.

9.8 VcnbiTaHne OAHOMUHYTHBIM UCMbITATE/IbHLIM HanpsXXeHNeM B CyXOM COCTOSAHUWU MPUMEHUMO KO
BCEM Tunam BBOAOB. [N rasoHano/IHEHHbIX BBOAOB, OMUCaHHbIX B M. 3.1.4 W npefHasHayeHHbIX AnA
MCMOMb30BaHNA B KauyecTBe COCTaBHOrO 3/1leMeHTa YCTPOCTBa C ra3oBoi u3onsauueli, nvetowero obuiee
ra3oBoe HarosiHeHne C BBOAOM, AaHHOE WCMblTaHWe SABMAETCA TOMIbKO NPUEMOYHbLIM MPWU YC/IOBUW, YTO
nepef c60pKoi NOKpbILWKa BBOAA Oblna NMoABepPrHyTa COOTBETCTBYIOLMM 3/1€KTPUYECKUM UCMbITAHNSAM.

BenununHa ncnbiTaTenbHOro HanpsxeHus ykasaHa B tabnuue 1 Tpogo/mxuTenbHOCTb UCTbITaHNA
cocTtasnset 60 ., He3aBUCUMO OT YacTOThl.

BBog cunTaeTcsa npoleAwrM UChbiTaHue, ecim OTCYTCTBYeT WCKpeHue wan npoboi. Ecnn umeet
MecTo Npo6oii, BBOJ, CUATAETCS He NMpOoLeAWwnM UcnbiTaHue. s KOHAEHCATOPHbIX BBOAOB NPUHMMAaeTCS,
4YTO NPO6OIi BO3HMKAET, eCM U3MepeHHas Nocne WCMbITaHUi eMKOCTb NpeBbIlaeT eMKOCTb, W3MEePEHHYH0
[0 UCNbITaHWA, Ha BENNYMHY, PaBHYIO EMKOCTW OAHOIO c/os. B cnyyae oGHapyXeHUs WCKPeHUs UCnblTaHue
cnepyeT noBTopuTb. ECnn B npouecce NOBTOPHOTO UCMbITAHUSA UCKPEHUA WM NPo60si HEe BO3HMKaEeT, BBOJ,
cuMTaeTCs BblAEPXaBLUNM UCMbITaHUE.

9.9 V3mepeHue BeNNUYMHbI 4acTUYHOro paspsfa MPOBOAUTCA ANA BCeX TUNOB KOHA4EHCATOPHbIX
BBOJOB MpPWU HanNpshXeHusX, yKkazaHHbiX B Tabnuue 1 B cootBeTcTBUM ¢ TOCT 20074.
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Ecnu He ykasaHO WMHOE, 3N1EMEeHTbl UCNbITaTeNbHOM Lenn AO0/MKHbI OblTb TakuMun, 4To6bl hOHOBbIE
NMOMEXV M YyBCTBUTE/NIbHOCTb M3MEpPUTEsIbHOW CXembl obecneuynmBanyt BE/IMUMHY YaCTUYHOTO paspsfa He
6onee 5 nk.

N3mepeHns npoBoaATCA HENOCPEACTBEHHO MOC/Ie UCNbITaHUA Mo N. 9.8 Npu CHUXEHUW HanpshHXeHus
C YPOBHSl, YCTAHOB/IEHHOIO MPU WUCMbITAHUM B CyXOM BUAE MNOBbILEHHbIM HAMPsHXeHWEM NPOMbILLIEHHOM
4acToThbl.

MakcumasnibHOe 3HauyeHue BeNYMHbI YacTUYHOro paspsfda AO0/MKHO ObiTb He 6osiee yka3aHHOro B
n.5.3.4.

Ecnv nsmepeHHble 3HaueHus Bbllle YKasaHHbIX, JonycKkaeTca NPoAnUTL UCTbITaHUA Ha nepuog Ao 1
yaca, 4tobbl NPOBEPUTb, BEPHY/IUCb /M 3HAYEHWA B paspelleHHble npedensl. Ecnn no ucteyeHun
yKasaHHOro nepuofa BenuyMHa 4acTUYHOTO paspsfa BO3BpallaeTcs B paspelleHHblii Avanas3oH, BBOA
cUnTaeTCsA NMPUHATBLIM.

9.10 WcnblTaHne rpo3oBbIMKU UMMy/bCaMU NPUMEHUMO A/18 BCEX TUMOB BBOAOB. HanpsxeHue
umnynbca ykasaHo B Tabnuue 1.

Mpu npoBeAeHNN NPUEMOYHbIX UCTIbITAHWI NPUKNabiBaeTCs:

- 15 NoNHbIX UMNY/ICOB MOMOXUTEbHOW NOAAPHOCTY;

-1 nonHeIli MNYNbC oTpULATENbHOW NONSPHOCTY:

- 5 cpesaHHbIX MMMNYbCOB OTPULATEIbHON NONAPHOCTY;

- 14 NONHBIX UMNY/ILCOB OTPULATE/TbHOWN MOMAPHOCTY.

Mpu NpoBeAeHNN NPUEMO-CAATOYHbIX UCTIbLITAHUI NpUKNaabIBaeTCA:

- 5 MONHBIX UMNYNLCOB OTPMLATENBHON NONSAPHOCTY;

unv no TpeboBaHNo NoTpebuTens:

* 3 NONHBIX MMNYyNbCa OTpULATEbHOW NONAPHOCTH:

- 2 cpe3aHHbIX UMMNy/bCa OTPULATENBLHOW MOMSIPHOCTM MPU CTAHZAPTHOM PO30BOM UMMYy/bCe
1,2/50 MKC, NpW 3TOM BPeMsi cpe3a LO/KHO COCTaB/sATL 0T 2 A0 6 MKC.

npu cTaHgapTHOM wMMysbce monHum 1.2/50 MKc. lMpy 3TOM BpPeEMS WCKPOBOrO MepeKkpbITUA Ha
paspsifHWKe A0/MKHO COCTaBAsATb OT 2 0 6 MKC.

Mocne u3MeHeHUs MOMSAPHOCTW AOMNycKaeTCs NpuKIagblBaTb HECKO/IbKO UMMY/IbCOB C MeHbLuel
amnanTygoi nepeg NpuIoOXKeHNeM UCMbITaTebHbIX UMNYNbLCOB. WHTepBasbl Mexay nocnegosartesibHbIMU
NPUIOKEHNAMN  HaMPSHXKEHUSA  LO/KHbI  ObiTb  [OCTATOYHBbIMW NS NPefoTBpalleHus  BAWAHWUA  OT
npeablayLiero NpUIOKeHNa HanpskeHus. Perncrpauunio HanpsxkeHus criefyeT BbINOMHATb NpU KaKAoM
nMnyJsibce.

BBoAbl Npu3HaOTCA NPOLLeLLVMU UCNbITAHNUA, echu:

- He npowusowno npobos npu 060V MNONSAPHOCTM U KONMYECTBO MOBEPX-MOCTHLIX Npoboes B
BO3/yXe He MpeBbICUIO ABYX B KaX0W cepun u3 15 nMnynbLCcos.

[na TpaHchopmaTopHbIX BBOAOB:

- He J0/IXHO MPOUCXOANTL NOBEPXHOCTHOIO NPO60s Ha KOHLE, NOrPYyXEHHOM B Macso.

- He [O/IXHO 6bITb 60MblUE ABYX NPOOGOEB B BO3AYXE NPU MOMIOXUTENbHON NONAPHOCTH, U

- He J0/HXHO Mpon30iiT NPo60s B BO3AyXe NpW OTpULaTeIbHOW MOMAPHOCTU.

[lna BBOAOB C rasoBoii M30MaUMEN:

- KO/IMYecTBO NPO60OEB He J0/MKHO NPeBbIWATh ABYX B KaXAoi cepun 13 15 uMnynbCcos;

- He [O/HKHO MPOVCXOANTL NPO60EB Ha HeCamMOBOCCTaHaB/IMBAKOLWENCA N30NSALUN.

OTO NoATBEPXAAETCA He MeHee, YeM NATbI0 UMnysbcamy 6e3 npobos, BbINOMHAEMbIMU BCen 3a
cepusaMn 13 15 MMNyNbCOB KaXAol MOMAPHOCTU, MPU KOTOPbLIX NPOM30OWEN nocnegHwii npo6oii. Ecnn atoT
UMNYNbC ABAAETCA OLHUM U3 NOCNEeAHMX MATW 3a npefenaMu cepuii u3 15 uMnynbCoB KaxAOoW NonsipHOCTK,
cnefyet NpUAoXUTb AONONHUTE IbHbIE UMMYSILCbI.

9.11 Mpu uCNbITAHUAX Ha [MTeNbHOE BO3[AENCTBME MOBbLILEHHOTO HaMPSHXXEHUS MPOMBbILLIEHHO
4acToTbl Ha BBOA HEO6GXOAVMMO NpUKNafbiBaTh HANPSXXEHWE B NOCNEA0BATE/IbHOCTY, yKa3aHHol Ha pucyHke 1:

- nogbem Ao 1,1 uH.p. M3 n yaepxmeaHue (A) B Te4eHne 5 MuH:

-nogbem o U2= 15 1 Hp N3 n yaepxusaHue (B) B TeueHne 5 MuH;

*nogbem Ao 1b = uH.p. n ygepxmsaHue (C) B TeueHne 1 MuH;

- cpasy M0 OKOHYaHUW BPEMEHW UCMbITaHWA HanpsXeHne CcHuxaloT 6e3 nepepbiBa o Uz wu
yoepxusatoT (D) B TeueHne He MeHee 60 MWH, ecnu UH.p. *363 kB, uan 30 MuH npu 11H.p. <363 kB ans
N3MepeHns YacTUYHbIX Paspsanos;

- cHuxeHune 0 1,1 uH.p. IN v ygepxusanue (E) B TedeHne 5 MuH;

* CHuxeHve go 0 B.

MpofO/MKNTENIBHOCTL UCMBbITAHWUA He 3aBUCWUT OT MUCMbITaTeIbHOM 4acToTbl. YacTuuHblli paspsag,
KOHTpO/IMpyeTcsi B XOA4Ee BCEro MPUIOKEHUA WUCMBLITATE/ILHOTO HAaNPshKeHUs U perucTpupyetca c
MHTEpBasiamn B 5 MUH.
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BBoj, npu3HaeTcsa npolweawnm ucnbiTaHWe, ecnn He Npou3soLno I'Ip060ﬂ nnn NoBepPXHOCTHOrO
I'IpOﬁOFI. Ana KoHAEeHcaTopHbIX BBOAOB npeanonaraeTcda, 4To I'IpOﬁOVI npounsowen, ecnm emMKoCTb,
M3MepeHHass nocne WCNbITaHUsA, npeBbiCUIa MPeXH EMKOCTb Ha BeNINYMHY, KOoTopas MOXeT 6bITb
OoTHeceHa K EMKOCTW O4HOr0 C/os.

VIHTEHCUBHOCTb YaCTUYHbIX Pa3psfoB JO/MKHA 6biTb He 6onee ykazaHHol B n.5.3.4

ICC 74z03

9.12 VcnblTaHe KOMMYTauMOHHBIMU UMMY/NbCaMu B CYXOM COCTOSHWUW U NOJ, AOXAEM NPUMEHUMO
KO BCEM BBOAAM C UH.p. *363 kB. icnbiTaHne B CyXoMm BuAe NPYMEHUMO K BBOAAM BHYTPEHHEW yCTaHOBKM U
NOJSIHOCTbIO NOTPYXEHHbIM BBOAAM. McnbiTaHne nog AOXAEM NPYMEHUMO K BBOAAM HapYXXHOW YCTaHOBKM.

BenununHa ncnbiTaTeNbHOrO HanpsHkeHus npveegeHa B Tabnuue 1.

BBopg npu cTaHAapTHOM KOMMYyTaunoHHOM nMmnynbce 250/2500 Mkc nogsepraeTcs AelCTBUIO:

- 15 uMNyNbCOB NONOXMUTENbHOM NONSIPHOCTM, NOC/E YEero

- 15 umnynbcoB oTpMLUATENIbHON NONSAPHOCTU.

[ns TpaHcdopmaTopHbIX BBOAOB UCMbITAHWE B CyXOM BWAE C OTpuuaTeslbHOW MOMSPHOCTbLIO
[O/KHO BbINoNHATLCS npy 110% oT HOMUHANBHOTO.

[Jlonyckaetca nocne W3MEHEHUs MNOMAPHOCTM NojaBaTb HECKO/IbKO WUMMY/NbCOB  MeHbLUei
aMmnAnTyabl nepes nNpuIoXeHWeM UCMbITaTeIbHbIX UMNY/LCOB. WHTepBasibl Mexpgy nocnefoBaTesibHbIMU
NPUNOXKEHNAMWN  HaMPSHKEHWA  [AO/DKHbI  OblTb  AOCTATOYHBIMU  ANA  NPefoTBPAaLLEHNS BAUSHWA  OT
npeabliayLLero MpuUIOXKeHUs HanpskeHus. Peructpauunio HanpshkeHus cnefyeTt BbIMOSHATb MPU KaX[oMm
nuMnynbcee.

BBofbl NpU3HAOTCA NPOLLEALWVMN UCTbITAHUSA, eCNn

- He npowusoLwio npo6os npu Nto6ol NOASPHOCTM U

- KONMMYecTBO MOBEPXHOCTHbIX NPO60EB B BO3AyXe Mpwv 1060/ NOMAPHOCTM He MPeBbLICUO ABYX B
cepusx u3 15 nmnynocos.

3a UCK/Tl0YeHEeM TpaHCcopMaTOpHbIX BBOAOB, A1 KOTOPbIX

- He [O/KHO NPOUCXOAMTb NOBEPXHOCTHOIO NPO60A Ha KOHLE, NOrpy>XEHHOM B Macso,

- He [O/MKHO 6bITb 60/bLUE ABYX NPOBOEB B BO3AYXE MPW NOMOXUTENbHON NONAPHOCTH, U

- He JO/MKHO NPOU30TM NPo60sa B BO3AYyXe Npu OTpULATENbHON NONSPHOCTY.

[lns BBOAOB C ra3osoli nsonauuer

- KONM4yecTBO NPOGOEB He AO/HKHO NpeBbiWaTh ABYX B KaXoi cepun 3 15 nmnynbcos;

- He [O/KHO NpoucXoAnTb NPO60eB Ha HeCcaMOBOCCTaHaB/IMBAIOLWERCa N30NaLUn.

OTOo NoATBEPXAAETCA He MeHee, YeM NATbI0 MMNy/nbcaMu 6e3 nNpobos, BbINOMHAEMbIMU BCAef 3a
cepuamMmM 13 15 UMNyNbLCOB Kaxk4OW MOMSPHOCTM, NPU KOTOPbIX NPOM3O0LWEN nocnefHuii npo6oii. Ecnun atot
UMMYNbC SABASETCA OAHUM W3 NOCNeAHuX NATK 3a npegenamun cepuini 3 15 nMnynbCcoB KaXAoW NOAspHOCTY,
cnepyeT NPUNOXUTb [ONO/THUTENbHbIE UMMNY/bChI.

9.13 VI3mepeHve ypoBHs paavonomMex npMeHnmo K BBogam ¢ UH.p.S126 kB.

BBog fo/mKeH 6bITb CyXMM M UMETb NPUMEPHO TemnepaTypy NOMELLEHUS, B KOTOPOM BbIMOHAKOTCA
ucnbitaHna. OH He [JO/MKeH nogepratbCcs APYrMM UCMbITAHUSAIM Ha NPo6Oi B TevyeHWe 2 4 40 AaHHOrO
ncnblTaHus.

MecTa wucnbiTaTeNbHbIX NOAKMAYEHUA N UX KOHUbl He [O/MKHbI OblTb WUCTOYHWKOM HanpshKeHus
paguonoMex € BENVYMHON, NpeBblAlOLWe HuXeykas3aHHYH. BbICOKOBO/IbTHbIE MOAKIOYEHNUA [O/DKHbI
pacnonaraTtbCsi Ha OfHOI MPSIMOM C OCbl BBOAA [0 TOUKM, KOTOpas HaxoAMTCs He MeHee, yem Ha 0,2 L
Bbile BepLMHbI BBOAA, rAe L - paspsgHoe paccTosHue BBofa. MakcuMalibHbIi  AvameTp 3Toro
NOAK/OYEHUS AOMKEH COCTaBATbL NOMIOBUHY AnameTpa ronoBky BBOAA.
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M3mepuTenbHas cxema npeanoyTuTesiLHO HacTpamBaeTcsa Ha YyacTtoTy B npegenax 10% ot 0.5 My,
HO MOryT ObITb WMCMOMb30BaHbl W ApyrMe 4acToTbl B AuvanaszoHe oT 0,5 MIy go 2 Mlu. PesynbtaTbl
BblpaXarTcs B MUKPOBO/bTaxX.

Mpn Mcnosb30BaHUU U3MEPUTENbHBIX BO/THOBLIX CONPOTUBAEHNI OHW HE AO/MKHbI NpeBbiwatb 600 Om
nnn 6biTb MeHble 30 Om. B N060M criyvae has3oBbIin Yros He go/mkeH npeBbiwaTs 20°. MOXHO paccuntatb
HanpshkeHve paguonomexu, askBuBaneHTHoe 300 OM. gonyckas, 4TO W3MEPEHHOe HanpshkKeHue npsMo
NPOMOPLMOHa/IbHO CONPOTUB/IEHWIO, 3a UCK/TIIOYEHMEM BBOAOB GO/bLLOA EMKOCTU, A1 KOTOPbIX KOPPEKLMA Ha
TAKOM MpUHUMNE MOXEeT oOKa3aTbCsi HenpasBwIbHOW. [MO3TOMy An15 BBOAOB C 3a3eMIEHHbIMW dhlaHLamMm
pekomeHayeTcs conpoTusneHne 300 Om.

dunbTp F AO/MKEH UMETb BbICOKOE BOJSIHOBOE COMPOTMB/IEHUE NPU U3MEPUTEsIbHONM 4YacToTe, Tak
4YTOGbI BOJSIHOBOE COMPOTUB/IEHWE MEX/Y BbICOKOBOJIbTHLIM MPOBOAHUKOM U 3eMseli He 6bl10 3aMeTHO
LYHTMPOBAHO MCMbITYEMbIM BBOAOM. DTOT (OUAbTP YMEHbLUAET Takke LUPKYIMpyloLine TOKM paguoyactoThl
B UCMbITaTe/IbHOW Cxeme, cO3JaBaeMble BbICOKOBO/IbTHbIM TPAHCOPMATOPOM WAWM MNPUHMMAaEMble OT
NMOCTOPOHHUX MUCTOYHUKOB. [logxoasuias BesiMYMHa BOSTHOBOTO COMPOTUMBAEHMA cocTasnsetT 10000 - 20000
OM npu usmeputesnbHoin yactote. C MOMOLLLK NOAXOAAWMX CPeACTB HeobxoamMo obecneunTb, YTOObI
(hOHOBBI YypoBEHb paguonomex {ypoBeHb paanonoMex, Co3iaBaeMblX BHELUHUM NOSIEM U BbICOKOBOJ/IbTHbIM
TpaHcopmaTopoM MNpu ero HamarHu4MBaHuy NOMHLIM UCMbITATENIbHbIM HaNpPsXeHnem) Obl1 He MeHee, YeM
Ha 6 ab. npeanouTuTensHO Ha 10 4B HUXe 3aaHHOTO YPOBHS PaaMonomMex UCnbITYyeMoro BBoja.

MockosibKy Ha ypoBeHb paamornoMex MOryT BAUATb BOJIOKHA WM Mblflb, OCEBLUME HA M3015TOpax,
nepej V3MepeHWem paspellaeTtcs NpoTMpatb W30AATOPbl YACTOM TKaHbl. ATMOCKEepHble YcnoBus BO
BpeMS UCMbITaHUSA AO/MKHbI PErMcTpupoBaThCS.

[omkHa cobnogatbesa creaylolas MeToanka UCTbITaHWiA:

ENPUAOXUTL K BBOAY HanpskeHve 1.1 11H.p./ \'3 n nogaepxmeaTtb ero He MeHee 5 MuH;

- CHWXeHne HanpsxxeHusa waramm o 0.3 11H.p. /\'3;

- MOBbILWEHNE HaNPSXeHUs waraMmu 40 NnepBoHavyasibHOro 3HaYeHus;

- CHWXeHne HanpsxeHusa waramm go 0,3 1 IHp. / \3.

AMNANTYAa WaroB HanpshkeHus Ao/HKHa cocTaBnATb npumepHo 0,1 1)H.p. / 43. Ha kaxaom aTtane
npoBOAMTCA M3MepeHue paguonomMex. MNpu 3TOM ypOBEeHb pajMoOMoOMEX, 3aperMcTpyMpoBaHHbIi BO BpeMms
nocnefHein Cepun CHWKEHWUA HanpsikeHus, OTKnadblBaeTcsi Ha rpachvke OTHOCUTEsSIbHO MPWUIOXKEHHOTO
HanpsbxeHns. MNMonyyeHHas Npu 3TOM KpuBas npefcTtaBnseT coboli xapakTepucTuky paguonomMmex Beoja.

BBog npusHaeTcs npowegwyM UchbiTaHue, ecnn ypoBeHb paguonomex npu 11 wuH.p. / \3 He
npesbiwaet 2500 mB.

MpumeuyaHue - Ecnu BBOA 6€3 [OMOSMHUTENLHOTO BHELUHErO 3KPAHWPOBAHUS He CO34aéT YaCTUYHbIX
paspsifoB (To ecTb OTCYTCTBYET paspsj, Bhille YPOBHs DOHOBOrO WyMa 5 nK) oH npu3Haecs NpoLuejlwnmM UCTbITaHe Ha
U3MEPEHME YPOBHS PAAMONOMEX U NPOBEAEHVE AOMNOTHUTENbHBIX UCTbITaHUIi He TpeByeTcs.

9.14 MN3mepeHue ANVHbI MyTW YTeYkyM NOo MOBEPXHOCTU BHeLIHel usonsuuun nposogutcs no FTOCT
9920. [lonyckaeTcA NPoOBOAUTL U3MEPEHUE Ha OTAENbHbIX U30ALMOHHbLIX NOKPbILIKaX.

9.15 VcnblTaHMe Ha CTOMKOCTb B OTHOLLEHWMW TEMI0BOrO NPO60si MPUMEHMMO KO BCEM YACTUYHO WAn
MOMHOCTBI0 NOTPYXXEHHbIM BBOAAM C MH.P.li363 KB, OCHOBHAaS M30/1ALMA KOTOPbIX COCTOMT U3 OPraHn4yecKkoro
matepvasa M UMeeT KOHTaKkT C W30NSALMOHHON cpepfoii, paboyas Temnepatypa KOTOpOW paBHa Waun
npesbiwaet 60 C.

OfHako 3TO MCMbITAHWE MOXHO WUCK/IOUYUTL, €C/IN YAacTCA foKa3aTb, OCHOBbIBAsAChL Ha pesyfbTarax
CpaBHUTEbHBIX UCMbITAHUIA MK pacyeTax, YTo TepMuyeckas CTOMKOCTb BBOAA rapaHTMpoBaHa.

KoHubl BBOAOB, NpefHasHayeHHble A1 NOTPYXEeHWs B MAacno WU WHYH XUAKYI0 W30NALUOHHYIO
cpefly, [O/MKHbI OblTb NOrpPyXeHbl B Macnio. Temnepartypa macna Ao/XHa NoALepXuBaTbCs Ha ypoOBHE
pa6oueii TemnepaTypbl annapatypbl +2 °C, 3a UCK/OUYEHUEM TpaHCOPMaTOpHbIX BBOAOB, TemnepaTypa
mMacna KoTopbIX AO/MKHA cocTaBnATb 90°C + 2 A, JTa TemnepaTypa U3MepsieTcs C NOMOLLbI TEPMOMETPOB,
NOrpy>KEHHbIX B Mac/i0 NPUMEPHO Ha 3 CM Ha paccTosiHum okoso 30 cM OT BBOAA.

KoHUbl BBOAOB, NpefHasHayeHHble A1 MOrPYXeHUs B ra3o06pasHylo N30MALUOHHYIO Cpefy, VHYI,
yem BO34yX MOA atMoctepHbIM AasneHneM, AOKHbI ObiTb COOTBETCTBEHHO MOrPYXEHbl B W30/MPYIOLWUI
ras nof MMHMUMasbHbIM pabounm fasneHvem. Temnepartypa 3Toro rasa flo/mkHa ObiTb corfiacoBaHa Mexay
nokKynartesnem 1 noctasLiUKOM.

WcnbiTatenbHoe HanpsXeHne f0/MKHO cocTasnaTe 0,81)H.p.

WcnbiTaHne Henb3A HauuMHatb, NOKa He YCTAHOBWUTCA TensioBOe paBHOBECME Me3fy Mac/ioMm u
BBO/OM.

Bo Bpems uUCMbITaHUA TAHreHC AUINIEKTPUYECKUX NOTepPb C/eAyeT YacTo U3MEepATb, U MPpU KaaoMm
M3MepeHnn Ao/MKHa PerncTprupoBaThCsa TemnepaTypa oKpyxatoLwero Bo3gyxa.
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BBog focTuraeT TepMOCTOWKOCTM, KOrga TaHreHc yrna AWManekTpuyeckux notepb He nposiBnset
3aMeTHON TeHAEeHLMN K yBENIMYEHNIO, NO CPABHEHWUIO C OKPYXaloLein TemnepaTypoil, B TeueHne 5 u.

BBoA Npu3Ha&TCa NpoLeALlnM WCnblTaHne, ecim OH AoCTuraeT TePMOCTOWKOCTM W BblgepxuBaeT
nocfie OXNaXAEHUS KOHTPO/IbHbIE WCMbITAHUA MO N. 7 Tabnuubl 3 6e3 CyLleCTBEHHOr0 OTK/IOHEHWA OT
npeablaywmnx pesynbtaTos.

9.16 WcnbiTaHve Ha repMeTMYHOCTb OMOPHOro ghaHua NPYMEHVMO KO BCEM YacTUYHO Wan
MOMIHOCTbIO MOTPYXEHHbIM BBOAAM W NpefHa3HavyeHHbIM A1 UCMONb30BaHUS B KayecTBe HeoTbeM/1eMOoi
4yacTu ycTpoiictBa {KOMMyTaLMOHHas annapaTypa wau TpaHccopmaTtop), B KOTOPOM BBOAbl BAMAOT Ha
repmeTn3aumio BCero ycTporicTaa.

BBof f0/MKEH BbITb COGPAH HACTO/IbKO, HACKO/IbKO 3TO HE06XO0AMMO A5 UCNbITaHNA. Torpyxaembiii
B M30/IMPYIOLLYI0 CpeAy KOHeL, yCTaHaB/MBaeTCa Ha pe3epByape Tak Xe. kak B C/lyyae HopMasibHON paboTbl
npv Temneparype okpyxaiwLleli cpefpl.

[na macnoHanosHeHHbIX BBOAOB pe3epByap 3ano/iHAeTCA BO3AYyXOM WM COOTBETCTBYIOLMUM ra3om
C OTHOCUTEeNbHbIM fasneHvem (1,5 + 0,1) 6ap. KoTopoe noafepxmBaeTcs B TedeHne 15 MUHYT, U Macriom
C OTHOCcUTesnbHbIM AasneHnem (1,5 + 0.1) 6ap. koTopoe nogfepxusaeTcsa B TeyeHne 12 yacos.

[na rasoHanonHeHHbIX BBOAOB pe3epByap 3amnofiHAeTCA rasom Nof MaKCMMasbHbiM pabounm
JaBfieHVemM npu TemnepaTtype okpyxawliein cpegpl. [pn HE0O6XOAMMOCTU BHELWHAS YacTb BBOJA
3aknoyaeTcs B KOXyX. KOHUEHTpauua rasa B BO3f4yxe BHYTPU KOXyxa AO/HKHA OblTb M3MepeHa ABaxAbl C
MHTEPBA/IOM He MeHee 2 Yacos.

MacnoHanosnHeHHble BBOAbl CUMTAKTCA MNPOLIEALNMN WUCMbITAHWE, eC/iM OTCYTCTBYHOT MPU3HAaKM
yTEUKM, BbIABNSiEMblE MNPV BU3yaslbHOM OCMOTpeE.

[a30HanoIHeHHble BBOAbLI CUNTAKOTCA NPOLUEAWNMN AaHHOe UCTbITaHue, ecnu:

e NS BCeX AeTaneii BBOAA, M3 KOTOPbIX yTeYka rasa npomcxoaut Npsamo B aTtMocdepy, pacyeTHas
o6Lwas yreyka rasa He npesbiwaeT 0.5% B rof oT o6bema rasa, CoAepXallerocs B pesepsyape;

e AN BCEX AeTasieil 3anonHEeHHOro XMAKOCTbI0 BBOAA, 0COGEHHO ANs BBOAOB ¢ BMW, B KOTOpbIX
npocayvBaloLmniica ras NpPoHVKaeT BHYTPb BBOAA, pacyeTHasa 06Las cKopocTb yTeukn He npesbiwaeT 0,05

Maxcm ‘/ex(5x 10 6Gapxcm 7c¢ X 1), rae «I» » KoNMYecTBO XUAKOCTU BHYTPU BBOAA B INTPAX;
- 4Ns BCex feTaneil BBoAa, APYroil KOHeL, KOTOPOro npeAHasHadveH ANns TpaHcdopmartopa U B
KOTOPOM MpocaunBalolWuiics ras npoHWKaeT HenocpeACTBEHHO B TpaHcdopmartop, pacuyeTHas o6uias

CKOPOCTb yTeuku He npesblwaeT 10 Max cm '/c (10 4 6ap x cm 7c).

9.17 Wcnbitarme Ha HarpeB HOMWHa/IbHbIM TOKOM MPYMEHUMMO KO BCEM Tunam BBOAOB, WCKAKOYas
BBOAbl C XWAKOW u3onAumeidr no n. 3.1.3, ecnu TO/MbKO He [AoKasaHO pacyétamy, OCHOBAHHbIMW Ha
CpaBHUTESbHbIX UCMbITAHUAX, YTO YAOBNETBOPAOTCA 3afiaHHble TemnepaTypHble nNpeaess.

BBogp!l, 0AMH Unn 06a KoHLUAa KOTOpbIX NpefgHasHavyeHbl 415 NOrpyXeHNs B MAc/io MW UHYHO XUAKYHO
U30NSILMOHHYIO cpefy, AO0/MKHbl OblTb Hag/exawum 06pa3oM MOrpyXeHbl B Mac/io Npu OKpyXatoLiei
Temnepatype, 3a WCKI4YeHWeM TpaHcopMaTopHbIX BBOAOB, TemnepaTypa Macna Yy KOTopbIX
nogaepxunsaeTtcs Ha (60 + 2)°C Bbilie OKpyXaloLero Bo3gyxa.

BBoAbl C MPOBOAHWKOM, MNPOXOAALWMM 4Yepe3 LeHTpasnbHyl Tpyby, AO/MKHbI OblTb cobpaHbl ¢
COOTBETCTBYIOLMM MPOBOAHNKOM, MOMEpPeYHoe CceyeHne KOTOpOro [AO/HKHO cooTBeTcTBoBaTb I. KoHel
BBOJOB, NpeAHa3HayYeHHbIX 415 NOrPYXEeHNA B ra3006pa3Hyo N30NSALMOHHYIO cpeay, VHYI, YeM BO3AyX Nog,
aTMoCepHbIM  AaBfeHWeM, [O/mKeH ObiTb COOTBETCTBYHOLWMM 06pasom MOrpyXEH B  060/I0UKY,
N30/IMPOBAHHYIO ra3oM MO MUHVWMAasIbHbIM AaBfIEHNEM, NMPUYEM 3TOT ras npu Hadvase WUCNbITaHUA [O/KEH
MMETb OKpYXatoLyto Temneparypy.

BBogp! C ra3oBoii N30M1AUMel AOKHBI B HAYasle NCNbITaHNS MMETb OKPYXaloLLylo TemnepaTypy.

COOTBETCTBYHOLLEE YMC/I0 TEPMONAP WU MHbIX U3MEPUTESIbHbIX YCTPOICTB cneayeT pasMecTuTb No
BO3MOXHOCTW BAO/b NPOBOAHVKA BBOAA, LIeHTPasibHOW Tpy6bl 1 APYrMx TOKOBEAYLUMX YacTell, no
BO3MOXHOCTW Ha hNaHLe UM MHOM KPenéxHoM yCTpoicTee AN Hambonee TOYHOTO onpefeeHns camoi
HarpeToi TOUKM MeTanInyecknx aeTaneil BBoAa, HAXOAALWMNXCS B KOHTAKTE C M30/IALMOHHBIM MaTeprasiom.

Temnepatypy OKpyXaloLero Bo3gyxa M3MepsioT TepMoMeTpamMu, noMeL&HHbIMU BOKPYr BBOAA Ha
YPOBHE €ero cepefuHbl U Ha paccTosHum 1 - 2 M OT Hero.

Temnepatypy mMacna wnu rasa cnegyet U3MepsATb C NOMOLLbIO TEPMOMETPOB, pasMeLlEHHbIX Ha
pacctosHun 30 cM OT BBOAA, @ B C/lyyae mMacsa Ha paccTosiHim 3 CM noj NOBEPXHOCTbIO mMacna.

McnbiTaHne cnefyeT BbINONHATL NpY 1HOM+2 % HOMMHA/IbHON YacTOThbl, BCe AeTann BBOAA AO/IKHbI
HaxoAuTbCA Nog noteHumasom 3emnu. Ecnm yactota npu UCMbITAHWU OT/IMYAETCA OT HOMUHAIbHON, MOXHO
oTperynMpoBatb TOK A4/15 AOCTKEHNSA IKBUBA/TEHTHbIX NOTEPb.

BpemeHHble BHeLUHWEe COefVHEeHWs, UCMOoMb3yeMble MpY 3TOM WCMbITaHWW, AO0/KHbI UMETb Takue
pa3mepsbl, YTOObl He OKa3blBaTb YPE3MEPHOEe B/IMSIHWE Ha OXNax[eHuWe MCMbITYyeMoro Beoga. 3Tu ycrosus
cUnTaloTCA BbINOMIHEHHBIMU, €CMN TemMnepaTypa NoHWKaeTcs OT OKOHYaHWS BBOAA [0 TOYKM HA PacCTOSAHUK
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1M BAONb coefnHeHUs He 6onblie, 4em Ha 5 K, wan Tennosoil nepenaj BAO/b BHELIHEr0 NPOBOAHUKA
coctaBnsAet 5 K Ha MeTp npu KOPOTKNX COeAUHEHUSAX.

WcnbiTaHne npofosmkaeTcs, noka noAbém TemnepaTypbl He CTaHeT 3aMeTHO MOCTOSIHHbIM, T.e.
korga Temnepartypa He meHseTcs 6onblue, 4em Ha = 1 K B TeyeHne 1u.

BBoA npu3HaeTca npoleawunm uchbiTaHue, ecnu yAoBAeTBopseT AOMYCTUMbIM TeMnepaTypHbIM
npegenam B COOTBETCTBUM C M. 5.4.1 1 ecnu OTCYTCTBYIOT BUAWMbBIE CNefbl MOBPEXAEHUS.

9.18 CTOWKOCTb MpW AEliCTBMM TOKOB KOPOTKOrO 3amblkaHWsl (TOK TepMWUYECKOol M JUHaMUYeCKOW
CTOIKOCTW) A1 BCEX TMNOB BBOAOB A0NyCKaeTca nogTeepxaaTb pacyeTamu.

9.19 NcnbiTaHne KOHCOJIbHBIMU Harpyskamu

3T0 UcnblTaHNe NPUMEHMMO K BO3AYLLHOM CTOPOHE BBOLOB.

BenunuvHa Harpyskum ykasaHa B Tabnuue 2. BBojg A0/mKeH ObiTb MOSHOCTHIO co6paH u npu
HeobX04MMOCTN 3anofiHeH 3afaHHON W30MAUMOHHOW cpefoli. Tpu OTCYTCTBMM WHbIX YKasaHWii BBO[,
yCcTaHaB/NMBaeTCa BEPTUKA/IbHO, 1 ero dinaHew, XECTKO 3aKpenasieTcs Ha NoaxoAsiiem ycTpolicTee. BHyTpu
BBOJA co3naétcs gasneHue, Ha 1 6ap + 0,1 6ap Bbile MakCMMasibHOrO paboyero fasneHus. Y BBOLOB C
BHYTPEHHUMU CUNbGIOHAMMN AaBNEHNE AO/HKHO ONpefensaATbCsa N3roToBUTENEM.

Ha BBopgax no 3.1.4-3.1.6 wucnbiTaHWe BbINOMHAETCA C BHYTPEHHWUM fAaBfieHMeM rasa, pasHbIM
HOMWHaILHOMY [ aB/IEHUNIO 3aMOSIHEHUSA.

Mo coobpaxeHussM 6e30MacHOCTM Ha BBoOAAx C (papdopoBoii 060/I0UYKON MCNbITAHWE MOXHO
BbIMO/IHATE 6€3 BHYTPEHHEero AaBfeHus rasa, a HeobXxo4MMOe MexXaHM4YecKoe HanpsKeHue 3amMeHseTcs
9KBUBANEHTHbIM [OMNOMHUTENBHBIM MOMEHTOM.

Harpyska npuknagbiBaeTcsi B camoli BEpXHeil Touke BBOAA NeprneHAVKYNsSpHO ero ocu B TeyeHve 60
C. OTa Harpyska [JO/hKHa NPUKNaAbiBaTbCA B Hanpas/eHuW, co3faroleM Haubosbliee HanpskeHue Ha
KpUTMyeckne 4acTu BBOAA NPV HOpManbHoOl paboTe.

[na nuHeliHbiX BBOAOB MCMbITATENbHYIO Harpy3Ky cregyeT npuknaabiBaTbh K KaXAoMy KOHLY BBOAa
no OTAENbHOCTY.

BbiBOA, NpU3HAETCA NpoLllewnM UCrbiTaHne Npu oTCYTCTBUM CNefoB noBpexaeHus (gedopmauumm,
paspylweHns Wan yTeukM) W ec/iu OH BblAepXan NOBTOpPeHue WcnbiTaHni no n. 7 Tabnuupl 3 6e3
CYLL,eCTBEHHOro OTK/IOHEHUS OT NPeabIAyLINX Pe3ynbTaTos.

MprvmeuaHue - Ons BBOAOB, paGoTalowwmx nog yrnom >30° K BEPTUKaIW, ClefyeT yuuTbiBaTb AeiicTBue
COBCTBEHHOI Harpy3ku BBOZA NPU BbIGOPE MCMbITATE/NBbHOW HArpy3ku 1 MeToavku. MpruBeAEHHbIE B Tab/MLLe 2 3HAYEHWs!
COOTBETCTBYIOT BEPTUKA/IbHLIM BBOZAM, MOABEPraeMbiX UCMbITAHUSM B BEPTUKA/IbHOM MOMOXEHWUN. ECNM HaKMOHHbIN
WM TOPU3OHT&/IbHBIA BBOJ, WCMbITHIBAETCS B BEPTUKATLHOM TMOJIOKEHUM, HEOGXOAMMO MPUGaBNATh 3KBUBAIEHTHOE
ycunvie Ansi co3haHns N3rmbaroLero MoOMeHTa Ha dfiaHue, BbI3BaHHOTO BECOM BBOJA B €ro paboyem nosioxeHuu. Mpu
HEO6XOAMMOCTI UCTbITAHUS BEPTUKA/TbHOTO BBOAA B OPU3OHTA/IbHOM MOSIOKEHUN MOXHO aHaslorMyHbIM 06pasom
YMeHbLUIATb UCTIbITATENbHYIO Harpysky.

9.20 WcnbiTaHne Ha CeNcMOCTOMKOCTb MNPOBOAWUTCA NO TpeboBaHMIO 3aka3uuka. JonyckaeTcs
nNpMMeHeHne pacyeTHO3ICKNepnMeHTalbHOW oueHkn B cooTBeTcTBuM ¢ FOCT 17516.1.

9.21 Knumatuyeckume wucnoiTaHnsa nposogdatr no FOCT 16962.1 metog 205-2. BBoa cuuTaetcs
BblAEPXaBLUVMU  UCMbITAHUA, €CNW  3INEKTPUYECKMe XapaKTepucTUKM U30NAUMM  Moc/ie  MOBTOPHOIO
npoBefeHnsa ucnbiTaHWii no n. 7 Tabauubl 3 ocTannchb B npeaenax HopMbl.

9.22 VcnbiTaHus Ha BNaroHenpoHMLL@eMOoCTb NPOBOAWTCHA MyTEM MOTPYXEHWs BHELUHel M301aumn
BBO/JA Ha 42 yaca B eMKOCTb C KMMSALWER AMCTUNMPOBaHHON BOAol ¢ fobasneHnem 0,1 % (no macce BoAbl)
NaCl.

Mocne atoro obpasew, JO/MKEH OocTaBaTbCA B €MKOCTM [0 Tex Mop, noka BOoAa He 0xNajgutcs Ao
TemnepaTypbl 6513kol k 50 JC, 3aTeM NoJAaEeTCst HA KOHTPOJIbHbIE UCTbITAHUS.

McnbiTaHna npoBOASATCA MpWIOXeHWemM Hanbonbluero paboyero HanpskeHWs NPOMbILLIEHHON
4yacToTbl B TeyeHne 30 MUH.

McnblTaHMe  Ha  B/1arOHenpoHWLAeMoCTb  CYMTAeTCA  YCMelwHbIM, €eCc/nu  3/1eKTpuyeckue
XapakTepucTuk1n MU30M1ALMM Nocsie NOBTOPHOTO MPOBEAeHWs WChnbiTaHui no n. 7 Tabnuubl 3 ocTanucb B
npegenax HoOpMmbl.

9.23 WcnbiTaHnsa Ha TPEKUHI3PO3UOHHYH CTOKOCTb NpoBoaaT no FTOCT P 52082.

9.24 VicnblTaHna matepuana BHeLHel N30N15SUMn Ha CTOMKOCTb K BOCMN/IaMEHEHMI0 NPOBOASAT MO
FOCT 28157.

10 TpaHcnopTupoBaHue U XxpaHeHue
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10.1 TpaHcnopTHas mapkupoBka - no FOCT 14192 c HaHeCeHUeM MaHUNyNAUMOHHBLIX 3HaKOB:
«OCTOPOXHO Xpynkoe», «BBepx, He KaHTOBaTb». «MeCTO CTPOMOBKM», & TakKe A0MOJSIHUTE bHbIe HaANUCK:
«C ropku He cnyckatb».

10.2 TpaHcnopTMpoBaHNe BBOAOB OCYLLECTB/IAIT XEeNe3HOA0POXHbLIM TPAHCNOPTOM,
aBTOTPAHCMOPTOM MO Aoporam ¢ acdasbTOBbIM U FPYHTOBbIM MOKPLITUAMW, MOPCKAM TPAHCMNOPTOM B
TpIoMax, a TakkKe BO3AyLUHbIM TPAHCMNOPTOM B COOTBETCTBUW C Npasuiamu nepesosku rpysos,
JeicTByOWUMY Ha JaHHOM BuAe TpaHcnopTa.

10.3 YcnoBusi TP@HCNOPTMPOBAHUS B YaCTU BO3JEWCTBMA MexaHU4Yecknx gpaktopos - xecTkme (K)
no NOCT 23216.

10.4 YcnoBus xpaHeHus BBofoB 8 (OXX3) mo FOCT 15150 B 3aBOACKOW ynakoBKe MpW Cpoke
coxpaHseMocTu [0 BBOAA B 3KCnayaTauuio 3 roga.

11 Yka3aHug no akcnayartauynu

11.1 3SkcnnyaTaums BBOAOB [0/IXHA NPOM3BOAMTLCA B COOTBETCTBUM C «[paBuiaMum TEXHUYECKOW
3KcnyaTauumn 3neKTpPUYecKnx cTaHuuin u ceteil Poccuiickoin depepaummn», «MexoTpacsieBbiMu npasuiaMmm
no oxpaHe Tpyga (npasuna 6e30nacHOCTM) NpW 3KCnayaTauum anekTpoyctaHoBok» MOT PM-016-2001 PA
153-34.0 03.150-00, «O6bemMOM W HOpMamy WCMNbITaHWi 3nekTpoobopyaosaHus» PJh 34.45-51.300-97
usgaHve 6, pykoBoAcTBamMy Mo 3KCMlyaTauuv NpesnpusaTusi-u3roToBUTess.

11.2 CTponoBka ynakoBKM C BBOAOM M CaMOro BBOJA, a TakXe WX MNepemMelleHUss [AO/KHbI
Npov3BOAUTLCA /MLaMMK, UMELWVMMM COOTBETCTBYIOLLYI0 aTTecTauuio No oxpaHe Tpyga W TexHuke
6e3onacHocTu. Moabem BBOAA AO/MKEH OCYLLECTBAATLCA 3a rPy30Bble NPUCNOCO61eHns, NpefyCMOTPEHHbIe
Ha BBOAE.

11.3 Mo ucteueHnmn cpoka cnyxbbl BBOAbI MoANexar yTuamsaumm B COOTBETCTBUM C AEACTBYOLWMM
Ha MOMEHT yTunn3aunn 3aKoHoA4aTe1IbCTBOM.

12 F'apaHTUM M3roToBUTENSA

12.1 M3roToBUTENb rapaHTUpyeT COOTBETCTBME BBOAOB TpebOBaHMAM HaCTOSALWEro ctaHjapTa npu
Cco06M04EHNN YCNOBUIA TPAHCNOPTUPOBAHNSA, XPaHEHUS, MOHTaXa W aKcnayaTauuu.

12.2 MapaHTWiHBIA CPOK aKCnyaTauum BBOLOB OrOBapnBaeTCsA B KOHTPaKTe.

12.3 PacueTHbIii cpok cnyx6bl BBOAOB - He MeHee 30 neT.
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