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Mpeancnoeue

1 MOOIOTOBIIEH OTkpbIThIM akuMoHepHbIM 0blecTBoM «BcepoccuiAckuiA Hay4YHO-UCCNedoBa-
TeNbCKUWA, MNPOEKTHO-KOHCTPYKTOPCKUA U TEXHOMOTMMYECKUA WHCTUTYT KabenbHOW MpPOMBILLNEHHOCTUY
(OAO «BHWWKIM») Ha ocHoBe cobBCTBEHHOrO NepeBoaa Ha PYCCKMA A3bIK aHIMOA3bIYHOW BEPCMW CTaHaapTa,
YKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4eckum koMuTeTOM No ctaHgapTtusaumm TK 046 «KabenbHble nagenua»

3 YTBEPX/EH W BBEAEH B AEVCTBWE Mpukasom defepansHOro areHTCTea Mo TEXHUYECKOMY pe-
rynupoBaHunio u MmeTponorin ot 13 uons 2022 r. Ne 617-cT

4 HacTtosuwuin ctTaHgapT uaeHTrdeH MexayHapogHomy ctangapty M3OK 60840:2020 «Kabenu cunosble
C 3KCTPYAMPOBAHHOM U30MAUMEN U apMaTypa K HUM Ha HOMUHanbHoe HanpsbkeHwe cebiwe 30 kB (U, = 36 kB)
Ao 150 kB (U, = 170 kB). MeTtogsbl ucneitaHuin n tpebosaHus k Hum» [IEC 60840:2020 «Power cables
with extruded insulation and their accessories for rated voltages above 30 kV (U, = 36 kV) up to 150 kV
(U,, = 170 kV). Test methods and requirements», IDT], Bkroyas TexHuyeckyro nonpasky Cor 1:2021.

TexHuyeckas nonpaska K yKazaHHOMY MexayHapoOHOMY CTaHOapTy, NpUHATasa nocne ero ogpuumanbs-
HOW NyOnuKaLuK, BHeCceHa B TEKCT HACcTOsILLEero cTaH4apTa v BblgeneHa ABOMHOM BepTUKanbHOM NUHKWEN, pac-
MOMNOXKEHHON HA NONAX HAaNnpPOTUB COOTBETCTBYHOLLErO TEKCTA, a 0b03HaYeHWe 1 roq ee NpUHATUSA NPUBEOEHbI
B ckobkax nocne cOOTBETCTBYHOLLENO TEKCTA.

HavmeHOBaHMe HacToAWEro cTaH4apTa M3AMEHEHO OTHOCUTENBHO HAaMMEHOBAHUA YKA3aHHOTO MexXay-
HapOLHOTrO cTaHgapTa Ans npueegeHus B cootBeTcTBre ¢ FOCT P 1.5—2012 (nyHkT 3.5).

Mpy NpUMEHEHUN HACTOSILLEero cTaHgapTa pekoMeHAyeTCca UCNOoMb30BaTh BMECTO CChINTOYHbIX MeXayHa-
pPOOHbLIX CTaHAAPTOB COOTBETCTBYHOLLME UM HALMOHANbHBIE M MEXTOCYAapCTBEHHbIE CTAaHAaPTbl, CBEAEHUs O
KOTOPLIX MPUBEAEHbLI B OMOMHUTENEHOM NpunoxeHun A

5 BBAMEH IoCT P M3K 60840—2017

MNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHosneHbl 8 cmambse 26 @edepanbHoz0 3aKoHa
om 29 uwoHs 2015 2. Ne 162-®3 «O cmaHdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 us-
MeHEeHUsX K HacmosiwemMy cmaHdapmy rnybrnukyemcs 6 exez00HOM (M0 COCMOsHUK Ha 1 aHeaps mekyuieao
e2o0a) uHghopMayUOHHOM ykazamene «HayuoHansHele cmaHdapmel», a oghuyuanbHbill Mekcm uameHeHul
U MoMApagoK — 8 eXeMeCcAYHOM UHGOpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmbl». B cnydyae
nepecMompa (3aMeHbl) Unnu OMMeHbl Hacmosuweao cmaHdapma coomeemcemeyroujee ysedomneHue bydem
onybnukosaHo 8 brnuxaluwieM 8bIMycKe eXeMecsYHO020 UHEOPMayUuOHHO20 ykasamerns «HauyuoHanbHble
cmaHOapmbl». Coomeememayiolias UHGopMayusi, ysedoMIeHUE U MeKCmbl paaMewalomcs makxe 8 UH-
ghopmayuoHHOU cucmeme 0buezo nonk30eaHus — Ha oguuuansHoMm calime @edepansHo20 azeHmcmea rno
MexHUYeCcKOMYy peaynupogaHuro u Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© IEC, 2020
© OdopmneHue. ®IeBY «PCT», 2022

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOWU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,VIElJ'IbHOrO n3gaHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KABENW CUNOBLIE C 3KCTPYAUPOBAHHOW U30NAUMEN U APMATYPA
K HUM HA HOMUHATNIBHOE HANPAXEHWE CBbILWE 30 kB (U,, = 36 kB) 4O 150 kB (U,, = 170 kB)

MeToab!l UCcnbITaHUA

Power cables with extruded insulation and their accessories for rated voltages
above 30 kV (U, = 36 kV) up to 150 kV (U,, = 170 kV). Test methods

Oara BeegeHna — 2024—01—01

1 O6bnacTb npuMeHeHus

HacTtosawmwmi ctaHgapT pacnpocTpaHsieTcs Ha cunoBble kabenu (ganee — kabenu) gna crauMoHapHOR
npoKnagk1 Ha HoMuHaneHoe nepeMeHHoe HanpsikeHune cebiwe 30 kB (U, = 36 kB) n no 150 kB (U, = 170 kB)
BKITOYUTENBHO, apMaTypy K HAM, CUIOBbIe kabenbHble CUCTEMbl U YCTaHaBNMBaeT METOAbl NCMbLITAHWUNA.

HacToswmin cTaHaapT pacnpocTpaHaeTca Ha OOHOXUIbHBIE M TPEXKUNbHbIE kKabenu ¢ oTAenbHO 3Kpa-
HWPOBaHHBLIMU XUNaMW, NpegHasHavYeHHble A8 HOPManbHbIX YCIOBUIA MPOKNAAKK U aKcnnyaTaumu.

HacToAawmi cTaHgapT He pacnpocTpaHseTcs Ha kabenu n apMaTypy An8 NOABOAHOW NPOKNagku, a Tak-
e Ha nepexoaHble MydThl Mexay kabensamy ¢ 3KCTPYAMPOBaHHOW n3onsaumner n kabenamu ¢ BymaxHoi npo-
NMATaHHON M30NALnEN.

2 HopmaTtuBHbIE CCbISIKN

B HacToswem cTaHgapTe MCnonb30BaHbl HOPMATKUBHbIE CCbIMNKWM Ha Creayiolne cTaHgapTel [4ns gatu-
POBaHHbIX CCbINOK MPUMEHSOT TONbKO YKa3aHHOE M30aHue CCbINOYHOro cTaHgapTta, ANA HedaTMpOBaHHbIX —
nocriegHee u3gaHue (BKIO4asa BCe N3MEHEHUS)]:

IEC 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test requirements
(MeToabl UCMBITAHWIA BLICOKUM HanpshkeHnem. HYacte 1. O6wme onpegeneHus n TpeboBaHust K UCNbITaHUAM)

IEC 60228, Conductors of insulated cables (>Kunkl TokonpoBoasiLne N3oNMpoBaHHbIX kabenei)

IEC 60229:2007, Electric cables — Tests on extruded oversheaths with a special protective function
(Kabenu anekTpuyeckue. VicnbiTaHUs HAPYXKHbIX 3KCTPYAMPOBaHHbIX obonovek kabenewn, BbINOMHAKLLNX Cre-
L1anbHYy 3allUTHYIO OYHKLWIO)

IEC 60230, Impulse tests on cables and their accessories (McnblTaHnsi UMMNYNbCHEIM HanpsXXeHUeMm
kabenen n apmaTtypbl K HUM)

IEC 60287-1-1:2006, Electric cables — Calculation of the current rating — Part 1-1: Current rating
equations (100 % load factor) and calculation of losses — General [OnekTpudeckne kabenu. Pacyetr HoOMU-
HanbHOW TOKOBOW Harpy3sku. Yacte 1-1. YpaBHeHusa onsa pacyeta HOMUHaNbLHOW TOKOBOW Harpy3ku (100 %-HbiA
K03h(PULNEHT TOKOBOWM HArpy3ku) 1 pacyeT notepb. OBLUKNE NONOXKEHUS]

IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 1-2: Test for vertical
flame propagation for a single insulated wire or cable — Procedure for 1 kW pre-mixed flame (McnbiTanus
3NEeKTPUYECKUX M ONTUYECKMX Kabenen B yCrNOBMAX BO3AENCTBUSA NnameHn. YacTts 1-2. MicnbiTaHue Ha Hepac-
NPOCTPaHEeHWE ropeHusa OAWHOYHOMO BEpPTUKarNbHO PacrnofnoXeHHOro M30NMpoBaHHOro nNpoeBoga unu kabens.
[MpoBeneHne NCNbITAaHWUA NMPU BO34ENCTBUN NMNaMeHn ra3oBon ropenku MolwHocTei 1 KBT ¢ npeaBaputenbHbIM
CMeLleHWeM rasoB)

MapaHune ochbuumnansHoe
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IEC 60332-3-24, Tests on electric and optical fibre cables under fire conditions — Part 3-24: Test for
vertical flame spread of vertically-mounted bunched wires or cables — Category C (McnbiTaHuss anekTpude-
CKUX U ONTUYEeCKUX kabenewr B yCrnoBusiX BO3AeWCTBUS NnameHu. YacTts 3-24. PacnpocTpaHeHre nnameHu no
BEPTUKaNbLHO PacnoNiOXEeHHLIM Ny4YkamM NpoBofAoB Mnu kabeneir. Kateropus C)

IEC 60754-2, Tests on gases evolved during combustion of materials from cables — Part 2: Determination
of acidity (by pH measurement) and conductivity (McnbiTaHus rasoe, BblgensemMbix Npyu ropeHuy MaTepuanos
KOHCTpYKUMK kabenel. YacTe 2. OnpegeneHne cTeneHn KUCMOTHOCTW ra3oB uamepeHem pH v ygensHow npo-
BOOWMOCTM)

IEC 60811-201, Electric and optical fibre cables — Test methods for non-metallic materials — Part 201:
General tests — Measurement of insulation thickness (Kabenu anekTpuyeckve v BONOKOHHO-OMTUYECKUE.
MeTogbl UCMbITAHUIA HeMeTannuMyecknx matepmanos. Yacte 201. OOwwme ncneitaHus. MiamepeHue TOMWWKUHBI
N30MALMK)

IEC 60811-202:2012, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 202: General tests — Measurement of thickness of non-metallic sheath, IEC 60811-202:2012/Amd1:2017
(Kabenu anekTpuyeckne WM BOMOKOHHO-ONTU4Yeckne. MeTodbl WMCMbITAHWMIA HeMeTannuMYeckux MaTepuanos.
Yactb 202. Obwmne ucnbitTaHua. MamepeHue TONWKWHLI HemeTannudeckon obonoukn, M3K 60811-202:2012/
Wam. 1:2017)

IEC 60811-203, Electric and optical fibre cables — Test methods for non-metallic materials — Part 203:
General tests — Measurement of overall dimensions (Kabenun anekTpuyeckne 1 BONOKOHHO-onTUYeckme. Me-
TOObl MCMbITAHWUA HemeTannuydeckux MartepwanoB. Hacte 203. Obwme ucneitaHws. smepeHne HapyXHbIX
pa3mepoB)

IEC 60811-401, Electric and optical fibre cables — Test methods for non-metallic materials — Part 401:
Miscellaneous tests — Thermal ageing methods — Ageing in an air oven (Kabenu anektpuyeckue 1 BOMOKOH-
Ho-onTudeckne. MeToabl UCMbITAHWIA HeMeTannu4yeckux matepuanos. YacTte 401. PasHbie vcnbitanusa. MeTo-
Lbl Tennosoro ctapeHns. CtapeHne B TepMocTaTe)

IEC 60811-403, Electric and optical fibre cables — Test methods for non-metallic materials — Part 403:
Miscellaneous tests — Ozone resistance test on cross-linked compounds (Kabenu anekTpuyeckue U Bono-
KOHHO-onTMYeckMe. MeTogbl UCNbITaHUI HeMeTannmMyeckux matepuanos. Hacte 403. PasHble ucneitaHusa. Mc-
NbITAHWE CLUWNTLIX KOMMO3WLMIA HA 030HOCTOMKOCTh)

IEC 60811-409, Electric and optical fibre cables — Test methods for non-metallic materials — Part 409:
Miscellaneous tests — Loss of mass test for thermoplastic insulations and sheaths (Kabenu anektpuyeckue
M BOMOKOHHO-ONTUYeckne. MeTobl UCMbITaHUK HemMeTanan4eckux matepuanos. YacTtb 409. PasHble ncnbiTa-
HWA. McneiTaHMe Ha NOTepr Macchl Ans TEPMONNACTUYHbLIX U30NaUMK 1 obonoyek)

IEC 60811-501:2012, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 501: Mechanical tests — Tests for determining the mechanical properties of insulation and sheathing
compounds, IEC 60811-501:2012/Amd1:2018 (Kabenv anekTpuyeckne v BOMOKOHHO-oNTMYeckne. MeTodebl
MCNbITAHUIN HEMeTannMyeckMx marepuanos. Hacte 501. MexaHuyeckue ucnoeitaHua. MicnoiTaHua ons onpege-
JNIeHVS MeXaHMYEeCKMX CBOMCTB KOMMO3ULMIA n3onaumMm 1 obonodek, MOK 60811-501:2012/U3m. 1:2018)

IEC 60811-502:2012, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 502: Mechanical tests — Mechanical tests — Shrinkage test for insulations (Kabenu anektpudeckue u
BOMOKOHHO-oNTUYeckue. MeTtogbl UCnbiTaHUA HeMeTannuyecknx matepuanos. YacTe 502. MexaHuyeckue nc-
nblTaHus. MicneiTaHue M3onauumn Ha ycaaky)

IEC 60811-503, Electric and optical fibre cables — Test methods for non-metallic materials — Part 503:
Mechanical tests — Shrinkage test for sheaths (Kabenu anektpuyeckue v BONOKOHHO-OMTUYeckue. Metoabl
MCNbITaHWI HemeTannuyeckux marepuanoe. Yacte 503. MexaHuyeckue ucneiTaHus. McneitaHme obonovek
Ha ycaaky)

IEC 60811-505, Electric and optical fibre cables — Test methods for non-metallic materials — Part 505:
Mechanical tests — Elongation at low temperature for insulations and sheaths (Kabenu anektpudeckue u
BOJTOKOHHO-ONTUYeckne. MeTogbl UCNbITAHWI HEMeTanMyecknx matepuanos. Hacte 505. MexaHudeckune vc-
nblTaHKs. VicnbliTaHne 13onsumMm n obonodek Ha yanuHeHne Npy HU3KOW TemnepaTtype)

IEC 60811-506, Electric and optical fibre cables — Test methods for non-metallic materials — Part 506:
Mechanical tests — Impact test at low temperature for insulations and sheaths (Kabenu anektpuueckue u
BOMOKOHHO-oNTU4eckue. MeTtogbl ncneiTaHuii HemeTannuydecknx martepuanos. HacTe 506. MexaHu4eckue nc-
nelTaHus. MicneiTaHre n3onauumn n obonoyvek Ha yaap npy HU3KOW TemnepaType)

IEC 60811-507, Electric and optical fibre cables — Test methods for non-metallic materials — Part 507:
Mechanical tests — Hot set test for cross-linked materials (Kabenv anekTpuyeckue 1 BOTOKOHHO-OMTUYECKKE.
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MeTogbl McnbITaHWn HeMeTannnyecknx matepmanoB. Hacte 507. MexaHu4eckne ncneitanus. MicneiTanme Ha
TEennoByw AedopMaLuio CLUMThIX KOMNO3UUNA)

IEC 60811-508:2012, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 508: Mechanical tests — Pressure test at high temperature insulations and sheaths, IEC 60811-508:2012/
Amd1:2017 (Kabenu anekTpuyeckue U BOMOKOHHO-oONTUYeckMe. MeToabl UCMBITAaHMIA HEMETaNNMMYecknx Ma-
Tepuanos. YacTte 508. MexaHn4yeckme ucneiTaHus. McnbiTaHue naonauun 1 obonodvek nog gaeneHnem npu
Bblcokow Temnepartype, MOK 60811-508:2012/M3m. 1:2017)

IEC 60811-509, Electric and optical fibre cables — Test methods for non-metallic materials — Part 509:
Mechanical tests — Test for resistance of insulations and sheaths to cracking (heat shock test) [Kabenu anek-
TPUYECKME U BOMNMOKOHHO-oNTUYeckne. MeToabl UcnbITaHMIA HeMeTannmyeckux matepuanos. Yacte 509. Me-
XaHu4yeckue ucnelTaHua. McneiTaHue Ha CTOMKOCTb u3onsauumn u obonoyvek K pacTpeckMBaHui (MCNbiTaHne Ha
Tennoson yaap)]

IEC 60811-605:2012, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 605: Physical tests — Measurement of carbon black and/or mineral filler in poly ethylene compounds
(Kabenu snekTpuyeckme W BOMOKOHHO-oMNTMYeckue. MeToabl WCMbITAHWA HEMeTanU4YecKkux MaTepuanos.
YacTtb 605. ®dusmueckne ucnoiTaHusa. OnpeneneHve CogepKaHus CaxXkn WU/mMnu MUHepanbHOro HamnonHUTens
B MOMU3TUMNEHOBLIX KOMNayHaax)

IEC 60811-606, Electric and optical fibre cables — Test methods for non-metallic materials — Part 606:
Physical tests — Methods for determining the density (Kabenu anektpudeckme M BOMOKOHHO-OMNTUYECKME.
MeTogb! MCMbITAHMIA HEMeTannuM4eckux Matepuanos. Yacts 606. ®duanyeckme ncneiTaHmsa. Metoosl onpege-
NeHUs NNOTHOCTH)

IEC 60885-3, Electrical test methods for electric cables — Part 3: Test methods for partial discharge
measurements on lengths of extruded power cables (MeTogbl aNeKTpUYECKUX UCMLITAHWUIA SMEKTPUYECKUX Ka-
Senei. Yactb 3. MeTogbl UCMbITAHNIA MO M3MEPEHWMIO YACTUYHbLIX PA3pALOB Ha AMNWHAaX CUMOBbIX IKCTPYAMPO-
BaHHbIX kabene)

IEC 61034-2:2005, Measurement of smoke density of cables burning under defined conditions —
Part 2: Test procedure and requirements, IEC 61034-2:2005/Amd1:2013 (1 3MepeHMe NNoTHOCTM ObiMa Mpu
ropeHun Kabenei B 3agaHHbIX ycrnoBusx. Yacte 2. MeTtoa ucnbiTaHun 1 TpebosaHna k Hemy, M3K 61034-
2:2005/WNam. 1:2013) (Cor 1:2021)

IEC 61462:2007, Composite hollow insulators — Pressurized and unpressurized insulators for use in
electrical equipment with rated voltage greater than 1000 VV — Definitions, test methods, acceptance criteria
and design recommendations (/3onatopbl KOMNo3uTHble Nonblie. M3onATopbl repMeTM3npoBaHHbIE U Herep-
METU3MPOBaHHbIe Ana anekTpoobopyaoBaHUs ¢ HOMUHaNbHEIM HanpsekeHneM bonee 1000 B. OnpegeneHus,
MEeTOAbl UCMbITAHWIA, KPpUTEPUM NPUEMKM N PEKOMEHAALMN MO NPOEKTUPOBaHUIO)

IEC 62271-209, High-voltage switchgear and controlgear — Part 209: Cable connections for gas-
insulated metal-enclosed switchgear for rated voltages above 52 kV. Fluid-filled and extruded insulation
cables — Fluid-filled and dry-type cable-terminations (KommyTauuoHHasa annapartypa BbICOKOrO HanpsXeHWs
¢ annapatypoil ynpaeneHusa. YacTte 209. KabenbHble coeduHeEHUsA ANS KOMMNEKTHbIX pacnpegenuTenbHbiX
YCTPOWCTB C ra3oBOr M3onduMeln B metannuyeckoll o6onoyke Ha HOMWHamMbHBIE HanpsSHKeHnsa cebiwe 52 KB.
MacnoHanonHeHHble kabenu 1 kabenu ¢ 3KCTPYAMPOBAHHON M3onsumein. 3anonHeHHbIe XUOKOCThIO 1 Cyxue
kabenbHble BBOObI)

ISO 48-2, Rubber, vulcanized or thermoplastic — Determination of hardness — Part 2: Hardness
between 10 IRHD and 100 IRHD (Pe3unHa BynkaHu3upoBaHHas unu TepmonnactnyHas. OnpegeneHue TBep-
poctu. Yacte 2. TeepaocTek B npegenax 10—100 IRHD)

3 TepMuHbI 1 onpeaeneHnus

B HacTosilleM cTaHAapTe NpUMEHEHb! crefyowmue TEPMUHBI C COOTBETCTBYHLLMMMW ONpeneneHusIMn.

WNCO n M3K BenyT TepMuHonoruyeckue 6asbl AaHHbIX ANS UCNOMb30BaHWA B CTaHA4apTU3auum no crne-
AYIOLWMM agpecam:

- Onektponegua M3K: goctynHa Ha http://www.electropedia.org/;

- nnatdgopma oHnamnH-npocmotpa MCO: gocTynHa Ha http://www.iso.org/obp.
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3.1 PasmepHble napameTpbl (TOMLLUHbI, CEYEHUA U T. 4.)

3.1.1 HoMuHanbHoe 3Ha4yeHuMe (nominal value): 3Ha4eHue, KoTopbiM 0603Ha4aKT BENUYWHY 1 KOTOpOe,
KaK MpaBWno, UCMomnb3yioT B Tabnuuax.

I pupmedHaHne — ﬂpMBe,D,EHHbIe B HACTOALWEM CTaH4apTe HOMUHalnbHbIEe 3HA4YEHWUA — 3TO 3HAYEeHWA, KOTOpPbIe
NPOBEPAT M3MepPEeHNAMM C Y4EeTOM YCTaHOBNEHHbIX npeaenbHbIX OTKMOHEHWIA.

3.1.2 meguaHHoe 3Ha4veHue (median value): 3HayeHne, onpegensieMoe pesynbraTamu U3MEpPeHUH,
pacrnonoXeHHbIMKU B psf B NopsiAake Bo3pacTaHus (Mnuv yBbiBaHWSA) YMCMOBLIX 3HA4YEHWIA, KOTOPOEe HaxoaWuTCs
B cepeuHe pana, ecrnu YUCrno NonydYeHHbIX pe3ynsTaTtoB HEYETHOE, UMK YCPEAHEHHOE U3 ABYX, HaX04ALLMXCA
B CepefuHe paaa, ecnuv YUCno pesynsTaToB YeTHOe.

3.2 Buabl ucnbiTaHum

3.2.1 npuemo-caaTovHble UCNbLITaHUA (routine tests): McnbiTaHusa, NpoBoAMMbIE U3rOTOBUTENEM Ha
KaXXOOoW CTPOUTENBLHOW ANWHe kabens unu Kaxkaom BUAe apMaTypbl C Lenbio NpoBepKM COOTBETCTBUA YCTa-
HOBMNEHHbLIM TpeGoBaHUAM.

3.2.2 nepuoauveckue UcnbITaHusa (sample tests): McnbiTaHus, NpoBoguMble M3roToBUTENEM Ha 06-
pasuax kabens U KOHCTPYKTHUBHLIX 3rieMeHTax, oTobpaHHbIX OT kabena unu apmMaTtypbl, M B CPOKW, YCTaHOB-
NeHHble B HOPMaTUBHOM MNK TEXHUYECKOM JOKYMEHTE, C LieMbi NMpoBEepKM COOTBETCTBUS TOTOBOIO M3genus
YCTaHOBMNEHHLIM TpeGoBaHWUAM.

3.2.3 TunoBble UcnbiTaHuA (type tests): McnbiTaHns, NpoBogUMEIE U3TOTOBMTENEM Ha CTafuu NocTa-
HOBKM Ha MPOM3BOACTBO KabensHol cucTemel, Kabens unu apMaTyphbl, NoAnafatwLnxX Nog AelcTBME HACTOSN-
Lero cTaHaapTa, ¢ uensk obecrneyeHus rapaHTUM COOTBETCTBUS WX XapakKTepUCTUK YCTaHOBMNEHHBIM Tpe6o-
BaHWSIM MOCe BHECEeHWS U3MEeHEHWI B KOHCTPYKLMWIO, MaTepuanbl MM TEXHONOrMYeCcKuid npoLecc.

M punmevyaHmne — Mocne npoesegeHnA TUNOBbIX UCMbITAHWUA NOBTOPHOE UX nNpoBedeHWe He TpEGyeTCH 00 Tex
nop, Noka He 6y,uyT BHECEHbl M3MEHEHWNA B MPUMEHAEMbIE MaTePWarbl, KOHCTPYKLUWIO xabenst UnNn TEXHONOrMK M3roToBMe-
HWA, KOTOPbIEe MOTMYT NOBNMUATL Ha UX 3KCNNyaTauWMoHHbIE XapakTepUCTUKK.

3.2.4 npegkBanud MKaLMoOHHbIe UcnbITaHuA (prequalification tests): VcnbiTanHusa kabenbHon cucTeMbl
KOHKpETHOro Tuna, NpoBoAWMbIe Ha COOTBETCTBME TpebOoBaHMAM HACTOSALLEro cTaH4apTa nepen MoCTaBKoOW
Ha obLLel KOMMEepYecKo OCHOBE B LENAX MNOATBEPKOEHWS BO3MOXKHOCTU KabenbHON CUCTeMbl COXPaHATb
YCTAHOBMEHHbIE TEXHUYECKUE XapaKTEPUCTUKM B TeHEeHWE OMUTENbHOIO BPEMEHM.

3.2.5 wucnbiTaHua, npoBogMMbIe AN pacWUpeHUsa npegkBanupPUKauMOHHbIX WCNbITaAaHWUNA
(extension of prequalification tests): WcneitaHusa kabenen unu kabenbHbIX CUCTEM KOHKPETHOMO TUMa, BbIAEP-
}aBLWWX NpefkBanugmMKaUMoHHbIE UCMBITAHUSA, NPOBOAMMEIE Nepes NOCTABKOW Ha obLLel KoMMepYeCKon oc-
HOBE, Ha COOTBETCTBME TpeboBaHMAM HACTOSILLEero cTaH4apTa B Lensix NoATBep:KAEHUSA TOro, UTo Kabenbs unu
kabenbHas cucTeMa COXpaHAET YCTaHOBMNEHHbIE XapakTEPUCTUKN B TEYEHWE AMWUTENBHOMO BPEMEHMU.

3.2.6 anekTpu4yeckue UcnbiTaHusa nocne npoknagku (electrical tests after installation): Mcnbitanus,
NMPOBOAUMGLIE C LieNblo NPOBEPKX LeNOCTHOCTU KabernbHOW CUCTEMBI NOCNEe NPOKMaaky.

I pumMmevyaHmne — MHTEFpHpOBaHHbIE onTn4eckrue anemeHTbl, Npn X Hanu4ynmm, NCnbiTblBakOT MO Tp86OBaHMPO
3akaa4mka. Bugbl ncnbiraHuin YCTaHaBNMWBAKT MO COrMacoBaHWKD MeXOy M3roToBUTENEM M 3aKa34nKoM.

3.3 Opyrve TepMUHbI U onpeeneHus

3.3.1 kabenbHana cuctema (cable system): Kabenb, OCHaLLEHHEIN apMaTypom, BKIKOYas aNeMeHThl, UC-
Nonb3yemble TOMbLKO B KAYECTBE KOHLUEBLIX U COeOUHUTENBHBLIX MydT ANs OrpaHUYeHnsl BO3OeNCTBUIN TEPMO-
MexaHU4yeckux rakTopoB.

3.3.2 HoOMMHanNbHaA 3NeKTpuM4Yeckass HanpsikeHHocTb (nominal electrical stress): HanpspkeHHOCTb
SNEKTPUYeCcKoro nons, paccynTadHas npu Uy ¢ cnonb3oBaHueM HOMUHAIbHLIX NapameTpoB.

MpumeyvyaHusa

1 PacueT anekTpu4eckon HanpsKeHHOCTW NPUBEOEH B NepedYncreHnn n) pasgena 6.

2 HoMWHaneHY0 2NeKTpUYeCcKyo HanpsXKeHHOCTE BhlpaxatoT B KB/MM.

3.3.3 KoMbuHMpoBaHHaA KoHcTpykuuA; CD (combined design, CD): KoHCTpykums meTannMyeckoro

JKpaHa Ka6enﬂ, C ucnonb3oBaHMuemM KOTOpOF‘I obecneydnsatoTca pagnanbHad BOOAOHENPOHMLUAEeMOCTb U 3rek-
TpU4eckue CBOICTBa Kabens.

4
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MpumeyvyaHune — MNogpobHaa MHOPMALMA O KOHCTPYKLMW MeTanMyeckoro akpaHa kabensa npueegeHa B 4.3.

3.3.4 pazgenbHan koHcTpykuua; SD (separate design, SD): KoHCTpyKUuua MeTannuyeckoro akpaHa
kabena, B KoTopol AnA obecrne4yeHus pagvanbHOW BOAOHENPOHWLAEMOCTH W 3NeKTPUHEeCKUX CBOWNCTB Mpu-
MEHSIOT pasHble MeTanM4Yeckue anemMmeHThl.

MpumevaHune — MNogpobHan MHpopMaLUa O KOHCTPYKLUUKW METannM4Yeckoro akpaHa kabens npuseneHa B 4.3.

3.3.5 paspencHasa anekTponpoBogswasa KoHcTpykuusa; SscD (separate semi-conductive design,
SscD): KoHcTpykuma meTannuueckoro akpaHa kabensi, B KOTOpPOW pasgeneHbl 3MeKTpudeckue CBOWCTBA U
CBOWCTBAa pagunanbHOW BOOOHENPOHWLAEMOCTM U NpUMeHeHa onbra ¢ anekTponpoBOAALLUMM NONUMMEPHbBIM
NOKPbITUEM.

MpnmevyaHue — lNogpobHas MHpOPMAaLNA O KOHCTPYKLMWM MEeTannmnmyeckoro akpaHa kabens npveeneHa B 4.3.

3.3.6 HoMMHanbHOE ceyeHMe ToKOoNpoBoasuwen xunbl (conductor cross section): HomuHanbHoe ce-
YyeHue TOKONPOoBoAsALLen xunbl no M3K 60228.

3.3.7 makcuMmanbHas MexaHudeckaa Harpyska; MMH (maximum mechanical load, MML): Haubonb-
Wwana oxugaemas MexaHuyeckas (KOHCOMbHasa) Harpyska, Ha KOTOpYHo paccyMTaHa KOHCTPYKLUUA KOMMO3UTHOrO
M30MsATOpa KOHUEBOW MYdTbl HAPYXHOMO MPUMEHEHWS NPKW SKCnnyaTaunn.

3.3.8 coeguHuTenbHasa MycTa c pa3pbiBOM 3KpaHa MNM mMetannuyeckon obBonouku (joint with
screen or metal sheath interruption): CoegnHntensHas mydTa, B KOTOPOW MeTannuyeckas obonouka, obumi
3KpaH W1 3KpaH no M3onsauMm kabens anekTpvyeckn M3oNMPOBaHEl APYr OT Apyra.

3.3.9 kabenbHaA apmaTtypa c 3NeKTPUYEeCKMM pa3pbiBOM 3KpaHa WM MeTannu4yeckon o6omnoyku
(cable accessory with screen or metallic sheath interruption): KabensHaa apmartypa, B KOTOpOWA MeTanmnuye-
ckas obonoyka, 06K 3KPaH 1 3KpaH No u3onauuKn Kabensa snekTpUYeckn U30NMMPOBaHbLI APYr OT Apyra.

3.3.10 koHUeBasa MyTa c ceKLUMOHMpYOWen nsonsiumen (termination with sectionalizing insulation):
KoHueBas mydhTa, B KOTOpoi MeTannuyeckas obonoyka, o6LWMiA 3KkpaH K 3KPaH No M3onAunK kabens anekTpu-
YecKW pasoMKHYTbI C 3emIel.

4 O603HaYeHUA HaNpsiXeHUn, matepuanel U OKpyrrneHue Yyucen

4.1 HoMMHanbHbIe HanpsXXeHUsA

B HacTodwem cTaHgapTe NpYMEHEHbI YCOBHbIE 0DO03HAYEeHNSA HOMWHANbHbLIX HaNpsKeHWA kabenen u
apmatypsbl U, Un U, B cootsetcteum ¢ MOK 60183.

4.2 N3onsunoHHbIe maTepuans! Kabenen

W3onsaumnoHHbie MaTepuanbl kabenen npueBedeHbl B Tabnvue 1 ¢ ykasaHueM MakcuManbHow pabodvei
TeMnepaTypbl Ha Xune Ans Kaxaoro M3onsuMoHHOro Matepuana, SBnsaLLeincs OCHOBOW ANs 3a4aHKs yCro-
BWIA WUCTbITAHWIA.

PekomeHpgyeTcsa gerasvpoBaTh M30MNMPOBAHHLIE XWUNbl Kabens ¢ M30NAUWOHHON CUCTEMOW U3 CLUMTOrO
nonumMepa.

4.3 MeTannu4yeckme 3KkpaHbl/ob6onovku kabeneu

HacToswumin cTaHgapT pacnpocTpaHsaeTcst Ha Kabenu pasnuyHbIX KOHCTPYKLMWIA, B TOM YMcne obecneyn-
BalOLWMX pagnanbHyto BOAOHENpoHMLaeMocTb kabens.
MeTannuuyeckune akpaH/o6onoyka JOMKHbl BbIAEPXUBATE CyMMAapPHbIA TOK KOPOTKOMO 3aMbIKaHUS.
Kabenu, KOHCTPYKUMM KOTOpbIX oBecneuynBalT paguanbHyld BOOOHENPOHWLAEMOCTb, Kak NpaBuno,
BKMNOYalOT B cebs crneayoumne anemMmeHThbI:
- BecluoBHble MeTannu4eckmue 0GoNoYKY;
- MPOAONLHO HAMOXEHHble MeTannuyeckme NeHThbl UK onbry, obnagawliMe aareanein K HapyxHow
obonouyke:
- CD: KOHCTPYKLUSI METannM4eckoro akpaHa, M3roTOBMEeHHOTO C NPUMeHEHMEM MeTanIM4eckon NeHTsl
Unu ¢honbru, C HANOXeHWEM CBAPEHHbIX UMW CKINEEeHHbLIX APYr C APYTOM CNOEB, Mo KOTOPbIM YaCTUYHO
WM NOMHOCTLIO NPOTEKAET TOK KOPOTKOro 3aMblKaHWUs, W, NP1 HeoBXoaUMOCTH, C NPUMEHEHUEM Me-
Tannu4Yecknx NPoBONMOK, N0 KOTOPbIM YacTUYHO NMPOTeKaeT TOK KOPOTKOro 3aMblKaHus,
- SD: KOHCTPYKUMUSI METaNMMYECKOro aKpaHa, M3roTOBMEeHHOTO C NPUMMeHeHMeM MHOMOCIOMHON MeTan-
nu4eckoi onbri, NOKPbLITOW NOMMMEPOM C OAHOW UMK 06enx cTopoH Ans obecnevYeHus paguansHoni
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BOAOHEMNPOHULIAEMOCTH, N METannM4Yeckux NpPoBONOK, N0 KOTOPbIM MOMHOCTLID NPOTEKaeT TOK KOpOoT-
KOro 3aMblKaHKs,

- SscD: KOHCTpYKUUSI METANMUYECKOro 3KpaHa, M3rOTOBMEHHOIO C MPUMEHEHUEM TOHKOW CBUHLOBOW
Unn antMUHNEBOW (POMbIM, NOKPLITOM KNEEM C HAPY>XHON CTOPOHLI M 3NEKTPONPOBOAALIUM NonMMe-
POM C BHYTPEHHEWN CTOPOHKI, HANOXEHHOW NOBepPX CNOS 3NEKTPONpOBOAsLLEN NEHTLI, KOTopasa o6opa-
YMBAETCS BOKPYT CMNOsi MeOHbIX KPYrMbix NPoBOnoK. Kak npaBuno, NpMMEHSOT aniMUHUEBYO qONbry
1 aMNeKTPonpoBoaAL WA nonumMep TonwmHon 0,05 MM Kaxabli.

Mpumevanne 1 — OnpegeneHna KOHCTPYKUWA MeTannuyeckux akpaHoB CD, SD u SscD npusegensl B 3.3.3,
3.3.413.3.5;

- COCTaBHbIe 3KpaHbl, BKIoYakLne B ceba NoBMB M3 NPOBOMOK U NMGOo MeTannuyeckyto obonoyky, nubo
MeTannM4ecKyo NeHTy unu donery, obnagawwuve agresnen K HapyHo obooYKe 1 crnyxalline BogoHenpo-
HuLaeMbiM Bapbepom (cM. pasgen 5).

MpumeyvyaHne 2 — Bo Bpems pa3paboTki KOHCTPYKUMK kabens wnn kabernbHOW CUCTEMbl C NPOOOSIBHO Ha-
NOXEHHOW METANNUYECKON NeHTON unu donbroi, obnagaroLei agresneit kK Hapy»Ho obonoyke, pekoMeHAYeTCcHa NPoBO-
auTb ucneitadua no IEC TR 61901.

KaBenu, KOHCTPYKUMM KOTOpPbIX He obecnedynBaloT paguanbHyl BOAOHENPOHULAEMOCTh, BKIOYAOT B
cebs:

- MeTannuyeckue NeHTbl unu gonery, He obnagarowmne agreavei K HapyXHon 0BOMNOYKE;

- TOMNBKO CIOW MeTannn4yeckMx npoBOoIioK.

4.4 MaTepuansl HapyXHbix obono4vek kabenen

B HacTosllem cTaHgapTe ycTaHOBMEHbl MeTOAbl MCNbiTaHWin Kabenew ¢ HapyxHbiMu obonovkamm us
MaTepuanos crneayrLmx TUNoB:

- ST4 n ST, Ha ocHoBe MoNMBMHUIIXNOpUAHOro nnactvkarta (MBX);

- ST3 n ST Ha ocHoee nonuatunexa (M3);

- 8T,, Ha ocHoBe Ge3sranoreHHoro NoMMepa ¢ HU3KUM ypoBHEM AbiMoBbigeneHus (LSHF).

Tun HapyxHoM 060N04KM BbIOMPAOT B 3@BUCKMOGTU OT KOHCTPYKUMW Kabens, MexaH4ecKux, TeNnnoBbIX
U NOXapHbIX BO3OEWCTBMIA Ha HEro B NpoLecce NPOKNagKM u aKkcnnyaTauuu.

MakcumaneHo gonycTuMble 3Ha4YeHWa TemnepaTypbl TOKONPOBOAALLEN XKWl A5 HOPManbHbIX YCNOBUN
aKcnnyaTtauvm kabenei ¢ HapyxHbiMWM 0BonNoYKaMn U3 pasHbiX TUNOB KOMNayHAOB NPUBELEHbI B Tabnuue 2.

Ecnv npegnonaraeTcsi, 4TO BO34ENCTBUE yNbTPadUONeToBOro uanyyeHus (YP-unanydeHus) npueeaer K
YXYOLIEHWUIO XapaKkTepUCTUK HApYyKHOM 060M0YKK, TO 3aLUTY HAapYXXHOM 060MnoYkn 0T YP-M3nyyeHus yctaHas-
NVBalOT MO COrMacoBaHUI0 MeXAy M3roTOBMTENEM W 3akaszdMkom (notpebutenem). HapyxHbie oBonovku ns
yepHoro M3, cogepxawme TpebyemMoe KONMYECTBO OUCNEPCUPOBAHHON caxu (cM. Tabnuuy 5), 3alluweHsl ot
Y® nanyveHus.

MpumeyvaHuns

1 MNMpw Npoknagke B BO3AyXe, HANpMMep B TYHHENAX W 30aHUAX, PEKOMEHAYETCS NpUMeHATs GearanoreHHsIn, no-
»apobesonacHblli kabene ¢ HU3KMM YPOBHEM AbIMOBbIAENeHWs. B aTux cnyyaax gonyckaercs npumeHaTs kabenb ¢ Ha-
pyxHon oboro4kor Tuna ST, (LSHF).

2 B HekoTOpbIX criy4asnx HapyxHyto obonoyky kabens gonyckaeTcs NoKpbIBaTe crnoem, obnagatownm JONONHUTENb-
HOW hyHKLMEN (HanpUMep, 3NeKTponpoBoadaLLEe).

4.5 OkpyrneHue 4yucen

HODH,EIOK OKpyrneHnA Jucen, I'IpI/IBe,EI,EHHbIﬁ B NMPUNOXEeHNA B, NMPUMEHAKT NPW OKPYrMmeHnn Yucer n 3Ha-
YeHun, Nnony4YeHHbIX NoO pe3dynbratam WCNbITAHWA, npoepeeHHbIX B COOTBETCTBMK C HACTOALWMM CTaHOapPTOM.

5 3awurTa kabenen oT NPOHUKHOBEHUSA Bnaru

[ns kabenbHbIX CMCTEM, MPOMOXEHHLIX B IPYHTE, NErKO 3aTannuBaemblX TYHHENsX UNu BoAe, peKo-
MeHZyeTCsl NMPUMeHsTb Kabenbe C paguanbHblM BOAOHENPOHWMLAEMBIM CroeM (paduanbHasd repmeTusaums
kabens).

[onyckaeTtcsa npuMeHsiTe Kabenb ¢ NPoAONbHLIM BOAOHENPOHMLaeMbiM Croem Bo udbexaHwe 3aMeHbl
6onbLIMX yHacTkoB kabens npu ero NoBpex4eHUW BCreAcTBMe NPOHUKHOBEHWS BOAbI.
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MeTopg necnbiTaHin kabensa Ha NpoAonbHOe NPOHMKHOBEHWEe Bnaru (BOAOHENPOHULAEeMOCTb) NpUBeaeH
B 12.5.15.

n puMmedaHUue — MeTog ncnelTaHuiA Ha paguanbHOE NPOHMKHOBEHWE Bnarn B kabenb He paapaﬁoTaH.

6 OaHHble ana naeHTUdpkaumm Kkabensa

[na npoeegeHnsa uUcneiTaHuii kabens unu kabenbHON CUCTEMBI, a TaKKe perncTpaunum pesynsTaToB 1c-
NblTaHWi Kabenb MNW KabenbHy cucTeMy crenyeT uAeHTUdUUMpoBaTh. Ona 3aToro U3roTOBUTEMb AOIMKEH
yKasaTtb crieqyroline gaHHble:

a) HaMMeHOoBaHMWe M3roToBMTENSs, TUN Kabens, ero obozHavYeHne 1 OaTy N3roTOBNEeHUs (gaTty nocnegHen
chazbl NpoLecca U3roTOBMAEHWS) UMM KOAWPOBKY AaTbl;

b) HoMuHanbHOe HanpskeHwne — 3Hadenuna Uy, U, U,, (cm. 4.1 1 8.4);

C) MOXapoonacHOCTb: Marepuarn HapyxHon obonouku tuna ST,, ST, unu ST,, B COOTBETCTBUM C
12.5.14.

MpumevaHune — MoxapoonacHOCTb kabensa 3aBUCUT Kak OT KOHCTPYKLUWMK, Tak U OT MaTepwana Hapy»Hoi obo-
nouku kabens;

d) Tun TOKONPOBOASLLEN XWUMbI, MAaTEPWan, U3 KOTOPOTo OHAa W3roTOBMNEHA, HOMUHANBHOE CeYEeHME, MMZ;
KOHCTPYKUWSA XWUIbl; Mepbl, MPeAnpPUHATHIE ANA YMEHbLUIEHWS NOBEPXHOCTHOIO 3¢heKTa; BO3IMOXKHOE Hanm-
yue 1 XapakTep Mep, NpeanpuHATLIX Ana obecneyeHna NpoaonbHOM BOAOHENPOHULIAEMOCTH; ANeKTpudeckoe
COMPOTUBIIEHWE XWUSbl MOCTOAHHOMY TOKY, NepecymMTaHHoe Ha 1 KM AnuHbl kabens n Temnepatypy 20 °C, ecniu
HOMWHaNbHOE CeYeHue XU He cooTBeTCTBYeT TpeboBaHmam M3K 60228;

€) W30NAUMOHHBLIA MaTepuarn B COOTBETCTBUM C Tabnuuen 1 n HOMUHaNbHYIO TONMWMHY f. U30nALWUA No
4.2. Ecnun u3onauusa BbINONHEHa W3 clumMtoro nonuatunera (Cr13), To npu NpeBbILLEHUN 3HAYEHWUSA TaHreHca
yrna ouanekTpuyecknx notepb tg 6, npuBegeHHoro B Tabnuue 3, cnegyeT ykas3aTbh NPpUMEHEHHbIE cneunanb-
Hble nobaBku;

f) cnocob HanoxeHus usonauum,

g) Mepbl (MpW HaNU4MK), NpUMeHsieMble Ansa obecnevyeHnss repMeTUHHOCTK 3KpaHa,;

h) meTannuyeckuin skpaH/obono4ky:

- KOHCTPYKTUBHbIE OCOBEHHOCTU METANMMYEecKoro 3KkpaHa, HarnpyuMep mMmaTtepuarn 1 KOHCTPYKLW Me-
Tannu4eckoro aKpaHa, YMcno 1 guameTp npoeonok. MaTtepmnan, KOHCTPYKLUMIO U HOMWHAamNbHYK TOM-
LUWHY MeTannmMyecKkon 060noYKK unn NpoAoSbHO HaNMKEeHHOW METaNIMYecKon NeHThl Uy Qonbru,
obnajawwmx agresnen K Hapy)Hoi obonoyke (Mpw HanmuyMu), TUN MeTannuM4eckoro akpaHa (CD,
unn SD, nnu SscD) ans kaGenen ¢ NPogoNbHO HANOXKEHHOW MeTanIMYeckon NeHTon unu onbrom,
obnapatouwenn agre3anen K HapyxHown obonouyke,

- MakcumarnbHOe COMpOTUBMNEHWE MEeTannMYeckoro akpaHa nocTOAHHOMY TOKY;

i) KomnayHa (B COOTBETCTBMM ¢ Tabnuuen 2) u HOMUHaNbHYH TOMLWKWHY HapyxHOW obono4ku, a Takke
TWM 1 MaTepuan aneKkTponpoBoAALLErO NOKPLITUS (MPW HAaNU4Mn);

j) HOMWHanbHBIA AMamMeTp d TOKONPOBOSALEN KUlbl,

k) HOMWHaNEHbLIM HapyXHBIM AuameTp D kabens,

|) HOMWHarbHbIA BHYTPEHHWIA AnaMeTp d;; U pacyeTHOe 3Ha4eHNe HOMUHaNLHOrO Hapy»KHOro AnameTpa
D, nsonsaumu;

M) HOMMWHamNbHYK EMKOCTb MEXIY XWUMOW 1N 3KPaHOM MM MEeTannMyeckon 0BoMoYKon, NPUBEOEHHYIO K
1 KM ANWHBl Kabens;

N) pacyeTHble 3HaYEHUSI HOMUHAMNBLHOWN HaNPSHKEHHOCTH 3MEKTPUYECKOTO MONs Ha aKpaHe no xune E; n
aKpaHe no nsonauuu E,, BblYMCNEHHbIE MO (hopMynam:

g=_ 2 .
©ody-In(Dy /i)’

- 24Uy
o = 5 D, 7}
o - IN(Dy, / d)

rae D, =dy+ 2t ;

DIO — pac4yeTHOe 3Ha4YeHne HOMWHaNnbHOro Hapy»HOoro gnamMeTpa 1n3aondaunn, Mm;
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d;; — HOMWHAaMLHbIA BHYTPEHHWI AMAMETP U30MALUKN, MM;

fn — HOMWHanbHaaA TONWnHa N3ondauum, Mm.

3HaueHune Uy npuseaeHo B Tabnvue 4.

Ecnu pacyeTHoe 3Ha4yeHWe HOMWHAMNLHOW HaMPsHXEHHOCTU 3NEKTPUYECKOro MONsi Ha 3KpaHe TOKOoMpo-
BoAsILLel Xunbl npeebiwaeT 8,0 KB/MM n/unu pacyeTHoe 3HaYeHUME HOMUHAMBHOW HaMNPsSXKEHHOCTU 3MNeKTpu-
4YecKOoro Mons Ha akpaHe M3onauuu npesblwaet 4,0 kB/MM, TO crnefyeT NpPoBECTW NpeakBanuUKaLUOHHbIE
UCMbITAHUSI B COOTBETCTBWM C pasgenom 13;

0) KOHCTPYKUMIO NBoro(bix) BCTPOEHHOro(bIX) ONTUHECKOTO(MX) anemMeHTa(oB) (Npy Hanu4um);

p) HEOBXOAMMOCTL NPOBeAEHWUS NpedkBanuUKALUNOHHBLIX WUCMbITaHWA KabenbHOW CUCTEMBI W/UMK
noapobHbIf(ble) NpoToKon(bl) 0 NPOBEAEHHbLIX COOTBETCTBYIOLLMX NPeAKBanMhMKaUMOHHbLIX UCbITaHUSX (Npw
Hanuuun).

7 OaHHbIe aona naeHTU(UKaLMmM apmartypbl

7.1 KoHueBble MydhThl kKabena ANA NPUMeHEeHWUA B ra30BOW U30NALUK

KoHueBble MydThl kabensa ona ncnonb3oBaHWA B ra3oBOW M30NALWM B YCTPOWCTBAX HA HOMMHAaNbHoe
HanpsbkeHne cBbiwe 52 KB gomkHbl cooTBeTcTBoBaTh M3K 62271-209.

7.2 KoMNo3MTHbIE U3ONATOPbI KOHUEBLIX MYy(T HAaPYXKHOW YCTAHOBKH

[nsa npoBedeHus vcnbiTaHWA AoMmKHA ObiTb yKasaHa MakcuManbHas mexaHudeckas Harpyaka (MMH)
KOMMO3UTHBIX U30NATOPOB KOHLEBLIX MYMT HapyXHON YCTaHOBKW, COOTBETCTBYOLWAA YpoBHKO | unu Il no Ta-
Bnuue 10. Ans ncensitaduin npumeHsaoT MMH ypoBHS |, COOTBETCTBYHOLLYIO HOPMAanbHBLIM YCNOBUAM 3KCNya-
Tauuu, 3a UCKMYeHWeM Cnyvaes, Korga 3akasyuk (notpebutens) oroeapueaet npuMmeHeHne MMH yposHs I,
WHoe 3HaveHne MMH moxeT BbiTb yCTAHOBNEHO MO COrMacoBaHWUI0 Mexay 3akaszdukoMm (notpebutenem) u
U3roTOBUTENEM.

7.3 OaHHble gna ngeHTUUKaALUKM apMmaTypbl

[ns npoeefeHWs UcnbITaHWin kabenen n kabernbHbIX CUCTEM UMW apMaTypbl K HUM WU peructpauumm pe-
3ynkLTaToOB UCMLITAHUIA KabenbHaa apmaTypa AOMKHa ObiTh MOeHTUULMPOBaHA.
[ns 3TOro M3roToBUTENb OOIMKEH YKA3aTh CriefyLlne AaHHbIE:
a) moeHTUUKaUMOHHbIE AaHHble Kabens, NpuMeHseMoro Ans UCMbITaHWIA apMaTypbl, B COOTBETCTBUM
C pasgenom 6;
b) cxemy ucnbiTaHuii ¢ ykasaHneM Bcex 0CODEHHOCTeN UCMbITaHWI, MPOBOAMMbIX B COOTBETCTBMM C H. 1
(npunoxexune H);
C) MHOPMALUIO O COEAMHEHUSIX XUIT N METANIMYECKUX 3KPAHOB, UCMOMNMb3yEeMbIX B apMaType:
- TEXHOMNOTUK MOHTaXa,
- TWM, CCbINOYHBLIA HOMep M Mobyio ApYryid XapakTepucTUKy COeAUHWUTEens(el) WnM Apyroro(mx)
YCTPOMCTBA (YCTPOWCTB) O COEAMHEHNS Xur,
- nogpobHoe onucaHWe TUMOBOTO UCMbITAHMSA COeaUHWUTENS (€CNKW ro NCNonbL3yKT);
d) ngeHTUPUKALMOHHLIE OaHHbIE apMaTyphl:
HaWMEHOBAHWUA U3rOTOBUTENS,
T1N, obo3HavYeHne, gaTta M3roToBNEeHUsa UM KOOUPOBKa AaThl,
HOMWHanbHOE HanpskeHwe [cM. pasgen 6, nepedwncnexue b)],
TUN MaTepuana pe3vHOBbIX YacTel MaBHOro M3onstopa [Hanpumep, CUITMKOHOBas pesnHa WUu
3TUNEH-NPOoNUIeH-aNneHoBbIA Kay4yk (EPDM)],
TWN Marepuana aNekTPoM30NALMOHHOMO XUOKOro 3anonHUTENs (Npy Hanuuum),
TUM HAPYXHOW 3aLWNUTbl MyThI,
Hanu4ne N3onsaunM AN ceKuMoHMpoBaHusa obono4vku (ecnu Tpebyetcs),
Hanuune MHCTPYKLUUKU N0 MOHTaXY (CCbINKWU W AaThl);
€) JONOonHUTElNbHbIE JaHHble 0 KOHUEBbLIX MydTax, NPUMeEHSeMbIX B ra30BON cpefe:
- NoATBEPXOEeHNe COBMECTUMOCTH M BO3MOXHOCTU YCTAHOBKU M30MATOPA KOHLEBON MYy(Tbl B KOM-
MyTaunoHHoe obopyaoBaHWe nepen NocTaBKoW Ha 0BBLEKT;
- pekomMeHZauuu No NpOBEAEHUIO MPUEMO-CAATOYHbLIX UCMLITAHUIA KOMMYTaLoHHOro obopygoBaHus
bea kabens (npn HeobxogumocTw);
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f) oononHWTenbHbIE AAHHbLIE O KOMMO3UTHbIX N30NATOPax KOHLEBLIX MydT HAPY>KHOTO MPUMEHEHWS:
- 3Ha4deHne MMH gns komno3auTHoOro naonatopa no 7.2;
- MakcumanbHoe 3KcnnyarauuoHHoe AasneHne (M3[) ana n3onsaTopoB, KOTOpPLIE B NPOLEcce 3KC-
nnyatayum dyoyT HaxoauTbCs nog M3BLITOYHBLIM AaBMeHUEM.

8 YcnoBuAa UcnbiTaHUNA

8.1 TemnepaTypa okpyxarllei cpebl

WcnblTaHua NpoBOAAT Npu TemMnepaType okpyscatollen cpegbl (20 £ 15) °C, ecnu B KOHKPETHOM mMeToAe
MCNbITAHWSA HE YKasaHo UHoe.

8.2 UcnbiTaHue BLICOKUM HanpsXkKeHUeM

Ecnu He ykasaHo MHOoe, TO UCMbITaHWUS BEICOKMM HanpshkeHreM npoBoasaT B cooTBeTcTBuM ¢ MOK 60060-1.
McnbiTaHus BbICOKMM HanpsiXeHWeMm B COOTBETCTBUM C HACTOSALLMM CTaH4APTOM — 3TO UCMbITAHUA Ha YCTOR-
YMBOCTb K BbICOKAM HaMNPSXXeHUAM.

K 3HaueHnssM UCMbITATENLHOMO HAMNPSKEHUS HE NPUMEHSAIOT «aTMOCHEPHYH KOPPEKLMIO OMA CyXUX UC-
neiTaHuiny» (cm. M3K 60060-1:2010, 4.3).

dopmMa BOMHbI UCNBITATEMNLHOIO HAMPSKEHUA OOMKHA DbITh NPaAKTUYECKW CUHYCOMAANBHON. 3Ha4YeHus
MCNbITAaTENBHOIO HaNPsSXXeHWA ABNSAITCH cpeHeKBaapaTUYHbIMMK.

8.3 dJopma BOJIHbI UCNBITATENBbHOINO rPO30BOIrc UMNYINbCHOINoO HanpAXeHWA

OnutensHoCTe (DPOHTa HaMNpsKeHUs CTaHZapTHOrO rPO30BOr0 UMMyNbca OOMKHA ObiTe B AManasoHe
1—5 mkc (cm. M3K 60230). Bpems cnaga 0o NOMOBUHLI MMKOBOMO 3HAYEHUS HAMNPSXKEHUA UMMYNbCa OOIMKHO
OeiTh (50 £ 10) mk B cooTBeTcTBUM ¢ M3K 60060-1.

8.4 3aBUCUMOCTDL Mexay ucnbitatenbHbiIMM U HOMUHaNbHbIMW HanpAXeHNAMA

Ecnu ucnbiTatensHoe HanpsixeHue HOPMYPOBAHO KaKk KpaTHOE HOMUHANBLHOMY HanpsikeHuo U, To ans
onpeAeneHnst UCNbITaTernLHOTo HanpsHkeHns sHayeHne Uy AOMKHO COOTBETCTBOBATL yKkazaHHOMY B Tabnuue 4.

[na kabenei n apmaTtypbl, HOMUHANLHOE HaMpsKeHUe KOTOPLIX He NpUBeAeHo B Tabnuue 4, 3Ha4YeHue
U, ona onpefeneHnsi UCNbITATENLHOTO HANPSKEHWs [LonyckaeTcs Buibupate u3 Bnvkanwero psaa npu ycno-
BUK, 4TO 3HadeHne U, ans kabens n apmaTypbl He NpeBbillaeT COOTBETCTBYIOLLEro 3Ha4eHna n3 Tabnuupl 4.
Ecnu HOMWHanbHOEe HanpsiKeHwe He NpubnMXaeTcs HW K OAHOMY M3 3HaYeHui B Tabnuue 4, TO 3HAYEeHMWe
Uy, sBnsioLeecs OCHOBOW UCMbITATENLHOMO HAMPSKeHWUs, 4OSHKHO ObiTb PABHO HOMMUHAMBHOMY 3HAYEHUIO,
TO eCTb 3Ha4deHuo U, geneHHomy Ha V3. 3nauenus ncnbITatenbHOMO HanpsKeHWsa ycTaHaBnuBawT nyTem
pacyeTta C MCMoNb30BaHMeM MHOXUTENEN, yKkaszaHHbIx B Tabnuue 4, unv MHTepnonsumm, ecrnv MHOKWUTENW He
yKasaHbl.

McnbiTaTensHble HANPSKEHWS B COOTBETCTBUM C HACTOSLLMM CTAHO4APTOM OCHOBaHbl HA MPeanonoxe-
HUKM O TOM, YTO Kabenu n apmaTypy NpUMEHSIOT B ceTax kateropuu A unu B no M3K 60183.

8.5 OnpepeneHne TeMnepaTypbl TOKONPOBOAALLEN XUNbI Kabens

ﬂJ'IFl onpegeneHus (bEiKTW—IeCKOI?'I TemMmnepartypbl TOKOHDOBO,ELHH.I,EPI *unel kabens pexkomMmeHOoyeTcAa W1c-
nonb3oBaTh OAWH U3 METOL0B UCMbITAHUNA, npBedeHHbIX B NMPUINOXXEeHWNN A.

9 MNpuemo-caaToyHble UCNBITAHUA Kabenen 1 OCHOBHOW U30MALUKN
npegBapuTenbHO U3roTOBNIEHHOW apMaTypbl

9.1 O6LwWmMe NnonoxeHus

Ha Bcex cTpouTenbHbIX ANvHax kabens AomkHbl 6bITs NPOBEAEHbI CeayLW e UCNbITAHWA:
a) M3MEPEHUE YaCTUYHbIX pa3pagos no 9.2;

b) ncneiTaHne HanpsbkeHnem no 9.3;

C) aneKTpu4yecKoe McrbiTaHe HapyXHoW obonoykn (ecnu Tpebyetcs) no 9.4.
MNocnegoBaTenbHOCTL NPOBEAEHNS UCMbITAaHUWA YCTaHaBNMBaET M3roTOBUTESb.
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OcHoBHasa M30MALMSA KaXOon npegBapuTeNbHO M3rOTOBMEHHOW apmaTypbl AOMKHA BblAEPXKUBATbL WC-
MbITAHUA C M3MEPEHNEM YaCTUYHbIX paspaaoB no 9.2 u HanpskeHvem no 9.3 B COOTBETCTBUN C OOHUM U3
BaApMaHTOB MCMbITAHWIA:

1) Ha apmaTtype, CMOHTUPOBaHHOWK Ha kabene;

2) ¢ ucnonb3oBaHWeM OCHOBHOM apMaTyphbl, B KOTOPYH BBEAEH UCMLITYEMbIA 3N1EMEHT B3aMeH aneMeH-
Ta, NpegHa3Ha4YeHHOro Ana aTon apMaTypbl;

3) ¢ ucrnonb3oBaHWeM MOAENMPYIOLLErO YCTPOWCTBa apMaTypbl, B KOTOPOM BOCMNPOU3BELEHbI YCIOBUS
Mo HaNPsHPKEHHOCTW 3NeKTPUYEeCKOro Nnons, COOTBETCTBYIOLLME OCHOBHOW N30MSLIUNA.

[Ons ucnsiTaHuii No nepevmcneHusam 2) u 3) ucnelTaTensHoe HanpsxeHue crieqyeT BoibMpaTh Tak, YTobbl
HanpsKeHHOCTU 3NEeKTPUYECKOro Nonsi COOTBETCTBOBANM, MO KpaHen Mepe, TEM, KOTOpbIe ByayT NPUIOXEHbI
K 3MeMeHTY roTOBOW apMaTypbl C UCMbITATENbHBIM HanpsbkeHveM no 9.2 1 9.3.

Ha m3onaTope KOHLEBOW MydThl B ra3oBO cpefe Takke NpoBOOAT NPUEMO-COATO4YHbIE UCMbLITAHWUS B
cooTBeTCcTBMM ¢ MOK 62271-209.

KomBUHWpOBaHHbIE N30MSTOPbl KOHLEBbIX MYdT Hapy»KHON YCTaHOBKM, HA KOTOPbIE B MpoLecce aKCnny-
aTauun BO3MOXHO BO3[EWCTBUE BHYTPEHHEro JaBMeHWs rasa, NoABEpraT UCMLITAHWIO Ha rMapaBnudecKkoe
JaBneHve UNW gasneHve rasa [Hanpumep, Bo3ayxa, anerasa (SFS), renus], pasHoe 2,0 M3[, (makcumansHoro
pabouero gaBneHus Npu akcnnyartauuu), He MeHee 1 MuH. VcnbiTaHWe NpoBOOAT NPW HOPMAanbHLIX aTMOC-
dhepHOM JaBrneHun 1 TemnepaType oKpykawullen cpefbl. Bo Bpemsa ucnbiTaHWi He OOMKHO NPOW30WTH MNo-
BpeXaeHusa nsonatopa.

MpremMo-cOaToYHbIE MCMbITAHWA HE NMPUMEHSIIOT K TEPMOYCaXKMBaeMon UM XONo4HOYCaXMBaeMon ap-
MaType Unu apmaType € NeHTOUYHOW HaMOTKOM M/MNN MPECCOBAHUEM HA MECTE MOHTaXa.

MpumedvaHue — OCHOBHas M3ONALMSA NMPeABAPUTENBHO W3rOTOBNEHHOW apMaTypbl COCTOUT W3 3NeMEeHTOB,
KOTOPLIE HEMOCPEOCTBEHHO KOHTAKTUPYIOT C M3onauven kabensa unm oHU HeoBXoOMMbl ONS pacnpeneneHns anekTpuye-
CcKoro nons B apmarype. Hanpumep, ©3onsaunoHHbIE aNEeMEHTLI M3 31acTOMepPa UK 3MOKCUAHOW CMOTbI, NPenBapuTensHO
OTNWTbIE B 3aBOACKUX YCIIOBUAX, KOTOPLIE MOXHO MCMOMB30BaTh OTAEMNLHO UM COBMECTHO AnA 06ecneyeHns uaonsaumum u
AKPaHMPOBAHUA apMaTypbl.

9.2 NamepeHUe YacTUYHbLIX pa3panoe

3amepeHue 4YacTU4YHbIX pa3psaoB NpoBoAsAT B cOOTBETCTBMM ¢ M3K 60885-3 ana kabenen, 3a UCKMH0-
YeHMeM TOro, YTO 3Ha4YeHUs YyBCTBMTENBHOCTH, onpedeneHHble no M3OK 60885-3, gomkHbl ObiTb 10 nKm wnw
Bbiwe. McnbiTaHne apmaTtypbl NPOBOAAT 3TUM e MEeTOAOM, HO YYBCTBUTENbHOCTb A0MKHA BbiTh 5 nKn munu
BbiLlE.

McnbiTaTenbHoe HanpskeHue NOCTENEeHHO MOAHVMMAIOT 40 3HadYeHns 1,750, BbIAEPKMBAKOT B TeYeHNe
10 ¢ 1 3aTem NocTeneHHO CHUXKAKT A0 3HadveHus 1,50y B COOTBETCTBUM C rpadio 5 Tabnuubl 4.

Mpw 3HaueHnn HanpsxkeHus 1,5U, He AOMKHbI OblTb 3ahUKCHpOBaHbLI paspsadbl OT UCMbITyemoro obpas-
La, npesbillaolLlne 3asiBIIEHHY0 YyYBCTBUTENBHOCTb.

9.3 UcnbiTaHWe HanpsKeHUeM

cnbiTaHne nNpoBOAST NYTEM BO3OEWCTBUSA HaMNpsKeHUs NMepeMeHHOro ToKa MPOMbILLMEHHOM YacToThl
Ha obpa3seL Npu TemMnepaType OKpy}atLLel cpeabl.

cnbiTaTensHOe HanpsikeHne MeXy >KWMOoW U 3KpaHOM WKW MeTannnm4eckoin 000MoYKoM NOCTeNneHHo
NOAHWUMAIOT A0 3HaYeHns 2,5U,, BblAepXK1BaoT Npyu 3TOM 3Ha4YeHun B TeveHre 30 MUH B COOTBETCTBUM C rpa-
doi 4 Tabnuubl 4.

Bo Bpemsa ucnblTaHus He OOMKHO NPOU30NTKH Npobos N3oNsALMK.

9.4 UcnbiTaHUe HaNPsXKeHUWeM HapyXXHoi o6onoyku Kabens

Ecnu Takoe TpeboBaHWe COLEPKMTCS B KOHTPaKTe, TO NPOBOAAT UCMbLITAHWE HaNpsHKeHWeM HapyXKHOM
obonoykn kabenst no M3K 60229:2007 (pazgen 3).

10
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10 MNMepuoguyeckue UcnbiTaHUA Kabenen

10.1 O6LwWMe nonoxeHns

Cnegytolwme vcnbiTaHusa NpoBogdaT Ha obpasuax kabensd, oTobpaHHbLIX B Ka4ecTBe npegcraBuTeneit ot
M3roTOBMNEHHLIX NapTui Kabenei, Npu 3TOM WCNbITaHWA MO NepeYucneHusam b) 1 g) gonyckaeTca NpoBOAUTh
Ha CTpoUTENbHbBIX ANUHax kabensa, HamoTaHHbIX Ha BbapabaH:

a) nposepka Tokonposogsallen xunsl — no 10.4;

) M3mMepeHue aNeKTPUYecKOro CONpPOTMBIEHUA XUNbl U MeTannnyeckoro akpaHa — no 10.5;

) M3MepeHue TONLWMHEI U30NAUUN U HapyKHoW oBonovku kabena — no 10.6;

) M3MepeHue ToMNWKHbI MeTannuyeckon obonovku kabena — no 10.7;

) M3MepeHue OMamMeTpoB XWMbl WKWK HapyKHOro auamMmeTpa kabens (ecnw Tpebyetca) — no 10.8;

f) ncnbiTaHue Ha TennoByk gedopmaumio nsonauum n3 CrN3, atuneHnponuneHoBon pe3uHsbl (3MP) n
BbICOKOMOAYITbHOM 3TUNeHnponuneHoBor pe3unHsl (B3MP) — no 10.9;

g) usmepeHue emkoct — no 10.10;

h) onpegeneHwe NNOTHOCTU M30MALMW U3 NONMUATUNEHA BbICOKOW nnoTHocTu (M3BM) — no 10.11;

i) McnbiTaHWe rpo30BbIM UMMNYNLCHEIM HanpsbkeHnem kabensd ¢ pacyeTHbIM 3HAYEHWEM HOMWHAaMNbLHON
HanpsKeHHOCTW 3NEeKTPUYECKOro Nomns Ha 3KkpaHe TokonpoeogALen xunel bonee 8,0 kB/mm B cooTBeTCTBUM C
pasgenom 6, nepeuncneHve n) — no 10.12;

j) vcnblTaHne Ha BogoHenpoHuyaemMocTh (ecnu Tpebyetca) — no 10.13;

k) mcneiTaHne Ha anemMeHTax KOHCTPYKUMM kabens ¢ NpoAonbHO HanoXeHHON MeTanfMyeckon NeHTon
unu doneroi, obnagatoLen agreaneit kK HapyxHoi obonouke, — no 10.14.

© O 0O T

10.2 NMNeprMogUYHOCTL UCNLITAHWUIA

KMcnbiTaHua no nepeducnenuam a) — h) n nepedncnenuio k) 10.1 npoBogat Ha obpasyax ogHoOM CTpo-
MTEenbHON AMWHBI, 0TOBPaHHbLIX OT KaXA0W U3rOTOBNSAEMON NapTum (NPOMBbILLNEHHON cepum) kabenen ogHoro
TUNa N HOMWUHAMNBLHOrO cedYeHuns. [1pyu 3TOM YMCMO UCMbITYEeMbIX 0BPa3sLOB CTPOUTENMbHbIX ANUH AOMKHO BbiTh
He Bonee 10 % oT obuero ymcna AnuH Kabens, NocTaBNseMoro No 0gHOMY KOHTpakTy. Yucno obpasuos cTpo-
MTenbHbIX ANUH OKPYMMSAT Ao bnmxanwero BonbLiero yucna.

WcneiTanua no nepevvcnexusam i) u j) 10.1 NpoBoAAT ¢ NEPUOANYHOCTBIO, YKa3aHHOW B HOPMaTUBHbIX
AOKYMeHTax Mo KOHTPOmno Kavectea. Ecnu Takne OKYyMEHTh! OTCYTCTBYIOT, TO AOCTATOYHO NPOBECTU O4HO 1C-
nbiTaHWe gaxe npu nocraeke kabens agnuHon 6onee 20 km.

10.3 NMoBTOpHLIE UCNBITaHUA

Mpw nony4yeHWM HEYLOBMNETBOPUTENBHLIX Pe3ynLTaToB UCMbITaHWA X0TA Bbl B 0OAHOM M3 METOAOB, Nepe-
yncrneHHeix B 10.1, oT6upatoT HoBble 06pasubl kabens ABYX OpYruX CTPOWTENLHBIX ONWH TOM e mapTuu u
NoABEpratT TeM Ke WUCMbLITAHMAM, B KOTOPLIX Ha nepBbix obpasuax nonyyYeHsl HeyAoBNeTBOPUTENbHBLIE pe-
ayneTathl. Ecnu pesynstaTthl MCMNbITAHWA HA HOBLIX 0bpasuax 6yayT yAOBNeTBOPUTENbLHLIMK, TO BCIO NapTuio
kabens, oT KOTOPOW OHM BbINK 0ToBpaHLl, paccMaTPMBalOT Kak COOTBETCTBYIOW Y0 TpeboBaHMAM HACTOALLEro
cTaHaapTa. MNpu nonyyYeHW HeyOBMETBOPUTENLHOIO pe3ynsTaTa UCMbITaHWiA XoTs 6bl ogHoro obpasua, oTo-
6paHHOro oT kabens OgHOW W3 3TMX CTPOMTENbHLIX AMUH, NapTur kKabena cuMTaT He COOTBETCTBYHLUEN
TpeboBaHUsAM HacToAWero cTaHaapTa.

10.4 MpoBepKa TOKONPOBOAALIEN XNNbI

CooTBeTCTBME KOHCTPYKLWKW TOKONPOBOAALLMX xun TpeboBaHuam M3OK 60228 nnu KOHCTPYKUWN XWUNbI,
npuBeOeHHOW B HOPMATUBHOM [OKYMEHTE Ha KOHKpPETHOe W3fernve, NpoBepsitoT BHELIHUM OCMOTPOM WMU
(ecrnv BO3MOXHO) U3MEPEHHUEM.

10.5 Msmepeuue ANEeKTPNU4YeCKOro ConpoTnuBneHUA XuUnbl n MeTannn4yeCcKoro aKkpaHa

CTpOVITEJ'IbHyPO ONNHY kabens unm OTO6paHHbIl7| OT Hee oﬁpaaeu, pasmMmellanT B McnbITaTeNbHON Kamepe
M BblIOEPXMBAKT OO0 Ha4dana McnbiTaHuda npu NOCTOSIHHOW TemMmnepatype He MeHee 12 4. Ecnn OTCyTCTBYET
YyBEPEeHHOCTb B TOM, HYTO TemMnepartypa Xuibl UKW MeTannn4eCckoro aKkpaHa CcpaBHANAChL C Ter\nnepaTypoﬁ B
ncnblTaTensHOM Kamepe, TO 3NeKTpUYeCcKkoe COoMpoTUBIIEHWE cnenyet MaMepHATb nocne BblIAEPXKKK B UCNbITa-
TENbLHOW Kamepe He MeHee 24 4. ﬂOI'IYCKBETCFI N3MEPATL ANeKTpu4eckoe ConpoTuBIieHNEe Xunbl UNKU MeTanmnu-
YeCKOro aKkpaHa Ha 06p83L|E nocne BblAepPXKWU B BaHHeE C BOLOWN C perynmpyeruroﬁl TEMI'IEpaTypOl?I He MeHee 1 u.
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ONeKTpUYEecKoe COMNPOTMBIIEHWE KWUMbl NMOCTOAHHOMY TOKY MepecyuTbiBaKT Ha AnuHy 1 kv kabensa w
Temnepatypy 20 °C, ucnonb3ysa dopMynbl U Ko3hduumeHTsl, npuBegeHHbie B M3K 60228. [Ins Bcex skpa-
HOB, KPOME ME[OHbIX UINK antoMUHUEBLIX, ClefyeT BbibupaTe TeMnepaTypHblie Ko3hUUNEHTBI U NOMPaBKA K
cdopmynam B cooTBeTcTBUM ¢ MOK 60287-1-1:2006 (nyHkT 2.1.1, Tabnuua 1).

CKOppeKTMPOBaHHOE 3HAYEHWE INEKTPUYECKOTO COMPOTUBMNEHWST TOKOMPOBOOSALLERN UMbl MOCTOSHHOMY
Toky npu Temnepatype 20 °C gomkHo GbiTb He Oornee COOTBETCTBYIOLErO MaKCUManbHOTO 3HAYeHWs 3Mek-
TPUYECKOro CONpoTUBMNEHWs, NpuBedgeHHoro B MOK 60228. Ecnu makcMMmanbHOe 3HayeHue 3NMeKTPUYeCcKoro
COMPOTMBMEHWS TOKOMPOBOASALLEN XUMbl MOCTOAHHOMY TOKY COOTBETCTBYET yKaszaHHOMY B nepedvcneHmn d)
pazgena 6, TO CKOppPeKTUPOBaHHOE 3HAYeHWE 3MEeKTPUYECKOro COMPOTUBIEHUS XUMbl NOCTOAHHOMY TOKY NpU
Temnepatype 20 °C gomkHo GbITe He Bonee 3Ha4YeHUs, yKa3aHHOrO B HOPMAaTUBHOM JOKyMeHTe Ha kabenb
KOHKpPETHOro Tuna.

CKOppPEKTMPOBaHHOE 3HAYEHWE BNTEKTPUYECKOrO CONPOTUBIEHUA METANMYECKOro 3KpaHa NoCTOSHHOMY
Toky npu Temnepatype 20 °C He foMmKHO ObiTb Bonee 3Ha4YeHus, yKazaHHOro B HOPMaTUBHOM AOKYMEHTE Ha
Kabenb KOHKpeTHoro Tuna.

10.6 U3amepeHUe ToNWWHBI N30ASLMK U HAPYXKHOW oB6onovkn kabensa

10.6.1 O6wWwuKe nonoxeHus

MpUMEHsIT METOA M3MEPEHWUIA TOMNWMWHBLI 3onaumm kabensa no MOK 60811-201. ns uamepeHui Ton-
LWUMHBLI Hapy:xHoM obonoykn kabens npumeHsaoT metoa no M3K 60811-202:2012 ¢ MameHeHunem Ne 1, 2017, 3a
WCKIMIYEHUEM CyYaeB, KOrga U3MepeHns TONLWKMHbLI HapyXHbiX 0bonoYvek kabens, HanoKeHHbIX Ha NpaxkTuye-
CKW rMaaKyto NoBepXHOCTb, AOMNYCKaeTcs NpoBoAMTE C UCNOMb30BaHMEM MUKPOMETpa ¢ paguycom cdepuye-
CKOTO HakoHe4yHuka 2,5—3 MM. TOYHOCTb U3MEPEHWA MUKpOMeTpa AomkHa BbiTh £ 0,01 mm.

OT ogHoro KoHUa kabensa kaxmooi oToOpaHHOM NS UCMbITAHWIA CTPOUTENBHOR ANMHLI 0TBUpatoT obpa-
3el nocrne yaaneHus, npyv HeobxogMMOCTU, NOBPEXOEHHbIX YacTew.

10.6.2 TpeboBaHMA K n30NAUUKN Kaberna nocne UCNbITAHUNA

HavmeHbluee 3Ha4YeHue TOMWMHbI n3onaumv kadens t nony4YeHHoe Npy U3MepeHWKn, JOMKHO ObiTb

min?
He meHee 90 % 3HaYeHUs HOMUHANBHOMN TONWWHBbI
4
toin 20,90t
Kpome TOro,
¢ —tmi
max min S0,15,
max
roe fmax — MaKCuUMalibHasa M3aMmepeHHas TonwmHa n3onauun Kaﬁenﬂ, MM,
tmin — MWHMManbHaa M3aMmepeHHasd TonwuHa n3onAaumn KaGenﬂ, MM;
tn — HOMWMHanbHaA ToNnwKHa M3onaummn KBGEJ'IH, MM.
M pupmMmeHyaHne — fmax ] tmin ABNAKTCA 3Ha4YEeHUAMW, N3MEPEHHBIMW Ha OOHOM CpE3€ M30NALUKMN.

3Ha4YeHne TOmMLMHbI 3MEeKTPONPOBOASALLMX IKPAHOB, HANOXKEHHbIX MO XWME W UIONAUWMKM, HE cneayeT
BKMOYaTb B 3HAYEHWE TOSLMHbI U30NALNM.

10.6.3 TpeboBaHuMA k HapyXHoM obonoyke kabensa nocrne UCNbITaAaHUNA

HavmeHbllee 3HavyeHne TOMNLMHBI HapyXHOM obonodku kabens t, AOMKHO BbITb He MEHee 3HadveHus,
nony4yeHHoro nytem BbluuTaHua 0,1 Mm 13 85 % HOMUHANBHON TOMLMUHEI

t i = 0,85t, —0,1.

[ns HapyxHbIx oBonodek kabens, HaNoXeHHbIX Ha NPaKTUYECKM MaaKy MOBEPXHOCTb, CpeaHee 3Ha-
YyeHUe UaMepeHuin, okpyrneHHoe o 0,1 MM, AoMmKHO BbiTb HE MEHee 3HAYEeHWUS1 HOMUHAMBHON TOMLLMHEI.

[aHHoe TpeboBaHMe He pacnpocTpaHsieTcs Ha 0DONOYKM, HANOXKEeHHbIe Ha HEPOBHYK MOBEPXHOCTb,
HanpMMmep Ha NpPOBOMOYHbIE UMK NMEHTOYHbIE MeTannuyeckne skpaHbl U MeTannudeckne ropupoBaHHbie
obono4kn.
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10.7 UamepeHue TONWMUHbLI MeTannnyeckon obono4ykmn kabens

10.7.1 O6Gw e nonoxeHuUs

MamepeHus kabenen ¢ metTannuyeckuMmy obonovykaMmu U3 CBUHLLA, CBMHLOBOIO Crnasa, Meau unuv anio-
MUHMA nposoaaTt no 10.7.2.1—10.7.2.3. Kabenwu ¢ cdhonbroi, HaknagbiBaeMon Ans paavanbHON BOOAOHENpPo-
HUL2EMOCTH, AaHHbIM U3MEPEHWAM He NOABEPratoT.

10.7.2 O6ono4ka Kabensa n3 cBMHLa MNW CBUMHLOBOrO crnaBa

10.7.2.1 Obwue nonoxeHns

MuHMManeHasn TonumuHa MeTannmn4eckoin 06onoqkn kabens t,,, AoMkHa BbiTb HE MeHee 3Ha4eHus, no-
ny4eHHoro nytem BbliduTaHus 0,1 mm 13 95 % HOMWHANBLHOW TOMLLMHBI

froe 2 0,056 — 0,1

M3amepeHue TonLwMHblI CBUHLOBOM 060N0YKM NPOBOAAT OOHUM M3 CNeayoLluX MeToa0B.

10.7.2.2 MeTog U3MepeHuin Ha NnockoM obpasue

M3amepeHnss NpoBOAAT MUKPOMETPOM C MIMOCKUMMK LUeYKaMn U AvaMmeTpom Lwwynos 4—8 Mm. NorpeLu-
HOCTb M3MepeHnin AomKHa cocTaBnaTb £0,01 MM,

WamepeHus npoeogAaT Ha obpasue 0b6onoYkM ANUHON NpubnunanTensHo 50 MM, oTobpaHHOM OT Kabens.
Obpa3sel paspe3alT NpoAOILHO OCU, 3aTeM BeinpAMnsAtoT. [Mocne ouncTky obpasua TonwuHy obpasuya name-
PSIOT BAOMb OKPY>XHOCTU 000mno4dku He meHee yeM B 10 MM OT Kpas BbINpSIMNEHHOrO 06pa3ua B TOYKaX, YUCO
KOTOpbIX AOCTaTO4YHO Ans obecneyeHns 4OCTOBEPHOCTH onpeaeneHna MUHUMAanbHOM TOMNLWWHLI 060N0YKK.

10.7.2.3 MeToa namepeHuin Ha obpasue B BUOe KonbLa

W3mepeHue npoBogAT MUKPOMETPOM, UMEHLLMM N0 OOHY MAOCKYI0 U APYIYI0 CHEPUYECKYHO LYKy,
nnbo ogHY NMOCKY W APYIYo NPSMOYToNbHYH Wwedky wupuHoi 0,8 Mm n gnuHoi 2,4 mm. Cdepuyeckyo unm
NPSIMOYIONbHYH LLEYKY NPUKMaAbIBaT K BHYTPEHHER MOBEPXHOCTY Konbua. MorpelHocTs U3MEPEHUIA OMK-
Ha cocTtaBnatb = 0,01 Mm.

M3amepeHune nporoaaT Ha obonodke B BUAE KonbLa, cpe3aHHon ¢ obpasua kabens. TonwuHy N3amepsitoT
B TOYKax MO OKPYXHOCTU KOMbLia, YMCIO KOTOPbIX A4OCTATOYHO Ana obecneyeHys OCTOBEPHOCTW onpegene-
HUS MUHUMAaNbHOR TOMNLLKMHBI 0O0OMOYKN.

10.7.3 Mmapgkaa unu rodppupoBaHHan anlMUHMeBana obonoyka kabens

MuHUManeHas TonwmHa rmagkoi MegHon unu aniomrHneBon obornovkn kabens t .. AOMKHa ObiTb He
MEeHee 3Ha4yeHus, nony4YeHHoro nytem BoiuutaHua 0,1 mm 13 90 % HOMUHAMNBHON TOMLLMHEI

toin 2 0,9, —0,1.

MuHumarnbHas ToswmuHa ropupoBaHHON antoMuHneBon obonodku kabens ¢ .- nomkHa BbiTb He MeHee

3HauYeHus1, Nony4YeHHoro nytem BelunTaHus 0,1 Mm uz 85 % HOMWHANBHOW TOMLUHBI

tin 2 0,85 t, - 0,1.

M3amepeHns NpoBoAAT MUKPOMETPOM CO CHepuUyecKMMU LevykaMmu paguvycoM npubnuantensHo 3 M.
MNorpelHoCcTe 3MepeHuin gomkHa coctaenate + 0,01 Mm.

WamepeHuss npoBogaT Ha obpasue HapyxHoi oBoMoYkM B BWMAE KOMbLA LUMPUHOW MpUBNU3UTENnbHO
50 MM, oToBpaHHOM OT Kaberns. TonwuHy M3MepsaT B TOYKaX MO OKPYKHOCTK KoMbLa U Ha BOKOBBIX KOHLAX
KOmMbL@, YMCMNO KOTOPbIX AOCTAaTOMHO Ans obecneyeHnsa 4OCTOBEPHOCTU ONpeaeneHns MUHUMarnbHOW TOMNLWK-
Hbl 0BOMNOYKH.

10.7.4 MeTtannuyeckan neHTa gnsa KOHCTpykuumn CD

MwuHUManbHasA TOMWMHA METaNMMYECKoN NeHTsl AomKHa BbITe He MeHee 90 % HOMMHAaNbLHOM TOMNLWWHbI

tin 2 0,98,

V3amepeHuss NpoBOAAT MUKPOMETPOM CO CEPUYECKMMU LLEeYKaMi pagmycoM npubnuantensHo 3 mMm.
MorpelwHocTs namepeHuin gormkHa coctaenath £ 0,01 mm.

W3mepeHuss NpoBoaAaT Ha obpasue neHTbl unu 0BonoYkK B BUOE KOMbLa WWPUHOW NpWubNu3nTensHo
50 mm, cHsiToro ¢ kabens. TOMWKWHY U3MepsIIoT B TOYKaX MO OKPYXHOCTW KOMbLa M Ha KOHLax NeHThbl, YUCIO
KOTOpPbIX A4OCTaTOMHO Ans obecrnevYeHns JOCTOBEPHOCTH OnpeaeneHns MMHUManbHOM TOMNWMHbI 000No4KN.
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10.8 UamepeHue anamMeTpa XUkl /UMK Hapy)XHOTro guameTpa kabens

Mo TpeboBaHWio 3aKka3umka (noTpebutens) M3MeparT AMaMeTp KUNbl /UMM Hapy>XHbIA guameTp kabe-
na. Mamepenuna nposogat no M3K 60811-203.

10.9 UcnbiTaHuA Ha TennoBy AedopMauuio U3ONALUUA U3 CLUMTOrO NOMU3ITUNEHA,
3TUNEHNPONUNEHOBOW Pe3UHbl U BbICOKOMOOYIIbHOW 3TUNEHNPONUINEHOBON pPe3nHbI

10.9.1 MeTtog ucnbiTaHUMK

OT6op 06pasuor u metog ucneiTaHuii — no M3K 60811-507, ycrnoBusa ucneiTaHuin — no tabnuue 8 Ha-
CTOSILLEro cTaHgapTa.

Obpa3ubl oTOMpatoT B TOW HacTu U30NALMKW, TOe cTerneHb CLUVBKMA CHMTaOT HaMMeHbLUen 48 UCHoMb3y-
eMOro npoLecca CLUMBKA.

10.9.2 TpeboBaHWA K pe3ynbTaTamM UCNbITaHUNA

PeayneTaThl UCNbITAHWIA OMXHbBI COOTBETCTBOBAThL TPE6OBaHMAM, yKkazaHHbIM B Tabnvue 8.

10.10 NamepeHUEe eMKOCTH

EMKOCTb M3MepsT Ha obpasle Kabens Mexay KUMon v 3KpaHoM MMM MeTannMyeckon o6onoYkon npu
TeMnepaType OKpyaiLllen cpeabl. TeMnepaTypy OKpy»atllel cpedbl cnegyet perucTpupoBaTbh COBMECTHO
C pesynbTataMmy UCMbITAHUN,

amepeHHoe 3HaYeHre eMKOCTU JOMKHO BbiTe NepecymTaHo Ha 1 KM ANvHbI Kabensa 1 He OOMKHO npe-
BbIlLATb 3a8BMNEHHOE M3rOTOBUTENEM HOMUHAaNbLHOe 3HadyeHue Bonee 4yem Ha 8 %.

10.11 OHPEAEHEHME ANOTHOCTWU U30NALUUU U3 NONNITUNEHa BbICOKOW NNOTHOCTU

10.11.1 MeTog vcnbiTaHnn

MpoBepka NnoTHocTK u3onsaunn 13 NI3BIM 1 otbop o6pasuos — no M3K 60811-606.
10.11.2 TpeboBaHusa K pe3ynsraTaMm UCAbITAHWUNA

PesynkTaThl MCMBITAHWIA OOIMKHBI COOTBETCTBOBATL TPEDOBRAHMAM, YKazaHHBIM B Tabnuue 8.

10.12 UcnbiTaHWe rPo30BbIM UMMYIMbLCHLIM HanNpPsXXeHUeMm

WcnblTaHna npoBOAAT TOMbKO Ha kabene ¢ HOMMHaNbHOW HanpsKeHHOCTLI0 SMEeKTPUYeCcKOro Nons Ha
3KpaHe TokonpoBoaAllen xunsl bonee 8,0 kB/mm.

WMcneiTaHusa npoBoaaT Ha obpasue kabena onvHon He MeHee 10 M, UckN4Yaa apMaTypy, NpyM TeMnepa-
Type Harpeea TOKOMpoBoOAsLLEen Xunsl, npesbiwatoweid Ha 5—10 K MakcumansHo gonycTUMYK TeMnepaTypy
Ha Xune Npu HOpManbHbIX YCIOBUAX 3KCNNyaTauuu.

KabenbHy cOopKy HarpesatoT NponyckaHMeM Toka No TOKONPOBOASALLEN XUre 40 TeX Nop, noka kabernb
He OOCTUrHET TpebyeMon TeMnepaTtyphbl.

Ecnu paHHas Temnepatypa WMCMbITaHWA He MOXET OblTb JOCTUrHYTa, TO AOMNYCKAETCs HanoXeHwe [o-
NOMHUTENbLHOW Tenmnousonauuu Ha kabenb. TeMnepaTypy XuWMbl crieqyeT NogAepXuUBaTh B YCTAHOBMEHHbIX
npegenax He MeHee 2 4.

HanpsixeHune rpo3oBoro MMnynsca npuknagesieatwT B cooTeeTcTBUM ¢ M3K 60230. Kabenb gomkeH Bbi-
nepxatb 6e3 npobosi nsonsaumm 10 nonoxutenbHblx U 10 oTpuuaTeNbHbLIX UMMNYNBCOB HAMPSKEHUS! B COOT-
BETCTBUW C rpadpoi 8 Tabnuubl 4.

Bo Bpema vcnblTaHWi He OOSMKHO NPOU30MTK NPoBosA N30NALKK.

10.13 UcnbiTaHWe HAa BOAOHENPOHULIAEMOCTb

Ecnu B kabene npenycMoTpeHbl CpeAcTBa 3allMThl OT NPOAOMNEHOrO pacnpocTpaHeHus BoAdbl, TO ANd
McnbITaHWin oTbupatoT obpasubl 0T Kabens 1 NpoBOAAT UCNbITAHWUA B cOOTBETCTBUKM ¢ 12.5.15.

10.14 JononHUTeNbLHbIE UCNbLITAHWUA 3NMEMEHTOR KOHCTPYKLUUMK kabens ¢ npoaonsHO
HanoXeHHOW MeTannu4eckol neHTon unu consron, obnagarwwen agreamein K HapyXHon
obonoyke

McnbiTaHus kabenein ¢ NpoaonbHO HANOXEHHONW MeTannu4eckon neHTon unu donbron, obnagarwouen
agresnen k HapyxHon oborouyke, npoeogdaTt no 12.5.16 Ha obpasue onuHon He meHee 1 M, oToBpaHHOM OT
CTPOUTENbLHOW ANKWHbLI Kabens.
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11 NMepnognyeckmne UcnbITaHUA apmMmaTypbl

11.1 UcnbiTaHKA INEMEHTOB KOHCTPYKL WK apMaTypbl

CooTeBeTcTBUE XapaKTepUCTUK KaxXOoro anemMmeHTa KOHCTPYKLUMKU apMaTtypbl TEXHUYECKMM YCITOBUAM OLe-
HUBAKT NO NPOTOKONam MCMNbITAHWIA M3rOTOBUTENS JAHHOMO 3aNeMeHTa apMaTtypbl nubo BHYTPEHHUMW UCTbI-
TAaHUAMW.

WMaroToBuTENb AAHHON apMaTypbl OMKeH NpeacTaBUTh NepeYeHb NCMNbITaHWA, NMPOBOAMMBIX HA KaXO0M
aremMeHTe apMaTtypbl, C yKadaHuem ux nepnognydHoCTwn.

OneMeHThI KOHCTPYKUWKW apMaTypbl NPOBEPAKT Ha COOTBETCTBME HepTeXKaM. He pomkHo OblTb OTKINOHE-
HWUIA 3a npegenbl YCTaHOBNEHHbLIX OOMYCKOB.

n puMedaHUe — YyuThIBadA, YTO ANEMEHTHI KOHCTPYKUWMK apMaTypbl pa3HbIX NOCTABLWIMKOB OTNMYAKTCA OPYT OT
apyra, yCtTaHOBUTb obwne TDEGOBEHMH K MCNbITAHUAM Ha 06pa3u,ax 3NeMeHTOB He NpecTaenAaAeTca BO3IMOXKHbIM.

11.2 UcnbiTaHua apmMmaTtypbl

Ecnu Ha ocHOBHOW M30MSUMKM apMaTypbl 3aTPyOHUTENBEHO NPOBECTU NMPUEMO-COATOYHbIE UCTLITAHUA B
COoO0TBEeTCTBMM € 9.1, TO M3rOTOBMUTENb AOMKEH NPOBECTY CreayloLmMe aNeKTpUYeckne UCMbITaHUA Ha CMOHTU-
pOBaHHON apmarype:

a) M3MepeHue YacTU4YHbLIX paspagos no 9.2;

b) wcnbiTaHne HanpsbkeHnem no 9.3.

lMocnegoBatenbHOCTE NPOBEOEHWUA UCNBITAHWI yCTaHaBNMBAET U3rOTOBUTENb.

n pumMmedaHune — I'IpmmepaMM OCHOBHOW M30MsUnn, Ha KOTOpOﬁ He NpOBOOAT NpUemo-coaTo4qHbIe UCNbITAaHUA,
ABNAKTCA TEPMOYCaXKMBaeMasd M3onauna n n3ondauua, HaMmoTaHHas U3 NeHT wunm ornpeccoBaHHada Ha MeCcTe MOHTaXa.

WcnbiTaHnsa NMPOBOAAT HA O4HOM 06pa3u,e KaXgoro tuna apmMartypbl, YyKa3aHHOIo B KOHTPaKTe, ecl Y1c-
o eAnHWL 3TOro Tuna apmMatypbl B COOTBETCTBMU C KOHTPAKTOM bonee 50.

Ecnu 06pa3eu, apMaTypbl HE BblAepxal MCrblTaHWE NO OQHOMY 13 ABYX BbllLeyKa3daHHbIX WCMbITaHWUA, TO
OTGMDE:II-OT ABa HOBbIX oGpaau,a apMmartypbl TOro e Tuna, nocTaBnsemMon no KOHTPakTy, 1 NpoBOOAT NOBTOPHbIE
ncnbiTanma. Ecnu pe3ynbrarthbl MCMbITAHWA Ha 3TUX ABYX OOMNOJIHUTENbHbIX oGpasuax 6y,£|,yT yOOoBNeTBOpuU-
TEITbHbIMU, TO OCTallbHYH apMaTypy 3TOro e Tuna, yka3aHHYH B KOHTpakTe, paCCMaTpvBarT KakK COOTBET-
CTBYHOLUYHO TDEGDBEHMHM HacCTodALWero ctaHgapTa; eclii Ha apMartype OogHOrNo M3 TUNoB MMEeKTCHA ,El,eCDEKTbI,
TO apMaTypy 3TOro Tuna paccMaTpuBaloT Kak HE COOTBETCTBYHLUYHO Tp86OBaHVlﬂM HacToAwero ctaHgapra.

12 TunoBble UCNbITaHUA KabenbHbIX CUCTEM

12.1 O6Wure nonoxeHuns

MeTogbl UCNbITAHWA, YCTAHOBINEHHbIE B HACTOALLEM pasferne, NnpefHazHaqyeHbl ANs NOATBEPXKAEHNUS CO-
OTBETCTBUSA IKCMMNyaTaLMOHHBIX XapakTepUCTUK KabenbHbIX CUCTEM.

[Mocne ycnelwHoro 3aBepLlUeHWUs TUMOBLIX UCMBITAHUA HEOBXOAMMOCTL MX NMOBTOPHOrO NPOBEAEHUS OT-
CYTCTBYET, 3a UCKIMHOUYEHUEM CIy4yaeB 3aMeHbl MaTtepuanos kabens Unu apmaTtypbl, U3BMEHEHUS TEXHOMOTM
M3roTOBMEHWS, KOHCTPYKLMWKW UMK PACHETHbIX 3HAYEHWIA NTEKTPUYECKUX HAaMpsAXKeHHOCTeW, KOTOPble MOTYT Npu-
BECTU K YXYOLIEHWI0 SKCMyaTaLNOHHbIX XapaKTepUCTHK.

CcblfIKM Ha pasgenbl, UCMonb3yeMble ANns NpoBeaeHWs TMNOBLIX UCNbITaHUA KabenbHbIX CUCTEM, Npu-
BeAeHbl B npunoxeHun C, Tabnuue C.1.

TUNoBLIE UCMBITAHUS! KOHLEBLIX MydT kKabensa Ana NnpuMeHeHUsA B ra30BOW cpee Mpu HanpskeHun Ka-
6enbHoW cucTeMsbl cBblle 52 kKB npoeoaaT B cooTBeTcTBUM ¢ M3K 62271-209 B gOononHeHne K UCnbITaHUSaM,
npUBEeAEHHbIM B HACTOSLLLEM CTaHaapTe.

[ononHuTenbHble TUNOBbLIE 3NEKTPUYeCcKUe UCMbITAHUA NpoBOOAT B cooTBeTCTBMM ¢ MOIK 62271-209
MpY NOCTaBKe M3rOTOBUTEMD KOMMYTaLMOHHOrO 0060pyAOBaHWS U30MSATOPOB KOHUEBOW MydhThl, NpegHa3Ha-
UYEHHOW OnA 3KcnnyaTauuu B ra3oBOW cpefe, C Lenbio NOATBEePKAEeHUs TOro, YTo No pesynsratam npuemMo-
COATOYHbLIX UCMBITAHWUIA U UCMBbITAHWIA, MPOBOAMMBIX HA MECcTe 3KCNnyaTauuu, KoHLeBas MydTa COOTBETCTBYET
YCTAHOBMEHHLIM TpEBOBaHUSIM.
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MpumeyvyaHuns

1 Ona npoBedeHUs LOOMONMHUTENBHBIX TUMOBBLIX UCMbLITAHWNA LUenecoobpasHo ucnonb3oBate kabens U n3onatop,
WOEHTUYHbIE KabenbHLIM CUCTEMaM, NPUMEHSEMBIM AMNS MPOBEAEHUS TUMNOBLIX UCMLITAHUIA KabenbHOW CUCTEMBI B COOT-
BETCTBUM C HACTOALLMM CTAHOApPTOM.

2 MeToabl UCNbITAHWUIA KOHLEBLIX MY(T Ha CTOMKOCTb K BO3AEWCTBUIO aTMOCHEPHLIX 0CaAKOB WK 3arpsa3HeHnin B
HaCTOALLEM CTaHOAPTE HE YCTaHOBMEHbI.

12.2 TUNoBLIe UCNLITAHWUA HA noaTBepXxgeHue COOTBeTCTBUA

Ecnv TMNOBbIE UCNBITAHWSA NPOBEAEHbI YCNELIHO Ha OAHOW UINW HECKOMNbKWUX KabenbHbIX CUCTEMAaX onpe-
[AENeHHOro ceYeHus U onpeaeneHHoro HOMMHAMNBHOTO HaMpPsXKeHUs U KOHCTPYKUWUK, TO NPOLEaYypY NOATBEPX-
[OEHUs1 COOTBETCTBUSI PACNPOCTPAHAIT Takke U Ha KkabenbHble CUCTEMbI C APYTMMW CEeYEHUsIMU, HOMUHArb-
HbIM HanpsikeHWeM U KOHCTPYKUMWEN B COOTBETCTBMM C HACTOSILLMM CTAHZAPTOM MPU YCMNOBWUW BbIMOMHEHWS
TpeboBaHuii no nepedncneHnsm a)—f) (pesynbrarbl TUNOBLIX UCNbITAHWIA, KOTOPbIe BbINK YCNELIHO NpoBeae-
Hbl B COOTBETCTBUW C NPeAbIAyLLMM N3AaHWEM HACTOSALLErO CTaHAAPTA, CHMTAKT OENCTBUTENBHBIMU):

a) rpynna HanpspkeHus AoMKHa BbiTh He BbllUe Fpynnbl HanpsKeHUs UCTbITaHHOW KabenbHoW(bIX) cu-
ctembl (cuctem). KabenbHeble cMCTEMBI OAHOM rPYNnbl HOMUHAINBHOMO HAMPSHKEHUS — 3TO CUCTEMbI C OMHa-
KOBbIMW 3HAYEHWUSAMU HOMUHAMNBHOTO HanpsxeHws U, MakcuMarnsHOro HanpshxeHus o6opynoBaHus U UCTbl-
TaTenbHOro HanpsxeHus (cM. rpadel 1 1 2 Tabnuusl 4);

b) 3HauyeHWe ceveHWs TOKONPOBOOSALLEN XUMbl HE AOMKHO MNPEBbILATb 3HAYEHWSA CEYEHWS XKUM UCTbI-
TaHHoro kabens;

c) kabenb 1 apMaTypa OOMKHbl MMETb TaKYH K& KOHCTPYKUMKO I KOHCTPYKLUMID, aHaNOTMYHY KOH-
CTPYKLUMK UCTBITAHHOM(bIX) KaBenbHOW(bIX) CUCTEMBI (CUCTEM).

Kabenwu u apmatypy paccmaTtpueatoT kak obnagatoLine aHanorMyHom KOHCTPYKUMER, ecnu TUN 1 npoLecc
HanoXeHWa U30MALUK U ANEKTPONPOBOASILLMX HA 3KPAH COOTBETCTBYIOT UCMbITaHHON(bIM) KabenbHol(biM) cu-
cTeMe (cuctemam).

TunoBble 3NEKTPUYECKWE UCMbLITAHUS HE MOBTOPSAIOT M3-3a pasnuyui B TUNE WNWM B Matepvane xwrbl
UMW COEAVNHEHMWAX, UMW 3aLUUTHBIX NMOKPLITUWA, HANOXKEHHbLIX HA 3KPaH MO M3OMAUWMK XWMbl, UK MO OCHOBHOW
M30nsILMK apMaTypbl, ECNK 3TU Pa3NMUUA HE MOTYT OKa3aTb 3HAYUTENBHOIO BO3OEWCTBNS HA pe3ynbTaThl UC-
NblTaHWin. B oTOenbHbIX criydasx, Hanpumep npu NogkNoYeHUU TPexX:KUNbHbIX kabenei, MoXeT NosBUTLCS
HeoBX0AMMOCTE MOBTOPEHUS OOHOTO UMW HECKOMBKUX 3TANOB TUMOBLIX UCNbITAHWUA (HAaNPUMep, UCNbITaHUS Ha
n3rnb, UMKnamMmum Harpeea u/unm coBMeCTUMOCTb);

d) pacyeTHble 3HAYEHWA HaMPAKEHHOCTW SNEKTPUYECKOro NONsA NP HOMUHANBHOM W UMMYMNbLCHOM Ha-
MPSXKEHUW HA SKPAHE MO XWne, paccyMTaHHbIe C UCNONb30BAHMEM HOMWHANbHBIX PA3MepOB, He OMKHbI npe-
BblllaTb COOTBETCTBYHLUME PACYETHbIE 3HAYEHWS HAMPSKEHHOCTU SMEKTPUYECKOro Momnsi MCMbITaHHOW(bIX)
kabenbHol(bix) cucTeMel (cuctem) bonee yem Ha 10 %;

€) pacyeTHble 3HAYeHWsl HaNPSKEHHOCTW SNEKTPUYECKOro Mons Npy HOMWHAMNBHOM W MMMYNBCHOM
HanpspkeHWW Ha 3JKpaHe Mo WMIONSALMKM, PACCYUTAHHbIE C WCMOMb30BAaHWMEM HOMUWHAaNbHbIX PasMepoB, He
[AOMKHbI NPEBbLILATL COOTBETCTBYHLIME 3HAYEHWS HAMNPSMKEHHOCTW 3NEKTPMYECKOro MONs UCMbITAHHOM(bIX)
kabenbHOM(bIX) CUCTEMBI (CUCTEM);

f) pacuyeTHble 3HAYEHUsI HANPSHKEHHOCTU 3MEKTPUYECKOro Nomns Npu HOMUHANBHOM M MMMYNLCHOM Ha-
NPsKEHWUN HA YaCTsIX OCHOBHOW M30MsILMM apMaTypbl U HA MOBEPXHOCTU COMPUKOCHOBEHMSA n3onauum kabens
W apMaTyphbl, paccymMTaHHble ¢ UCMNONb30BaHWEM HOMWHANMBHLIX PA3MEpPOB, HE OOMXHbI NPeBLILLATL COOTBET-
CTBYHOLLME 3HAYEHMWS HAMNPSAMKEHHOCTW 3NEKTPUYECKOrO NOMs UCNbITAHHOM(bIX) KabenbHON(bIx) cUcTEMBI (CH-
cTem);

g) Onsi M30MATOPOB LUTEKEPHbIX PA3beMHbIX COeAMHUTENEN TUNa «plug-in» NonHoe cooTBETCTBME Tpe-
BoBaHMAM OOIMKHO ObITb BO3MOXHBIM TOMBKO AN OOHOW U TOM e KOMBUHaLMU U30NsATopa, pa3beMHOro co-
eavHUTens 1 kabens, UCNoNb30BaHHbIX NPY TUMOBOM UCTIBITAHUN.

3akasuuky (notpebutento) gomkHa BbITe NpedcTaBneHa MHOPMaLKMsa O TOM, YTO XapakTEPUCTUKN U CO-
BMECTUMOCTb Pa3beMHOro CoeauHWUTENA CneayeT NPOBEPSATb, 8CNW U30NSATOP, YCTAHOBMEHHBLIA B Pa3beMHbIN
coefMHUTENb, OTNMYaeTCA OT U30NATOPA, UCNOMb30BAHHOIO B U30MMPOBAHHOW KOHLUEBOW MydTe npu npose-
AEeHUN KBaNUMUKALWOHHOTO UCTbITAHUA.

[ns pacnpocTpaHeHusl pesynsTaToB UCMLITaHUIA NO NOATBEPXKAEHU COOTBETCTBUSI Ha Opyrue kombu-
HaLUMK pasbeMHbIX COEAUHUTENEN WU MPOXOAHLIX M30MATOPOB C LEnb obecneyveHus B3aMMo3aMeHseMOoCTH
BBOJOB CreAyeT NOBTOPUTL OAHO WMu Gonee TUMNOBLIX 3MEKTPUYECKUX UCMLITAHWA (Hanpumep, U3MepeHue
4YacTUYHbIX pa3psaoB).
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TunoBblE MCMbITAHWSA 3NMEMEHTOB KOHCTPYKUMKM kabena no 12.5 He npoBoasaT Ha obpasuax kabensa ¢
pasnM4YHbIMA HOMWUHAMNLHBIMK HANPHKEHUAMN WU CeYEHUSAMM XKUMbl, @CNU ANA UX N3rOTOBMNEHNA He NpuMe-
HeHbl pasnuuHbie MaTtepuansl U/UNKU pasHble TEXHONOrMYeckne npoueccol. MNpu HeobxogMMOCTKU NO cornaco-
BaHWIO MeXOy U3roTOBUTENEM U 3aKazdukom (notpebutenem) NnpoBOASIT MOBTOPHOE UCMbITAHME Ha CTapeHue
kabens ons onpegeneHns COBMeCTUMOCTUM MaTepuanos no 12.5.5, ecnu codetaHue Matepuanos, HanoxeH-
HbIX MO M30NMMPOBAHHOM XWUNe, OTNMYaeTCa OT codeTaHus MaTepuanos kabens, Ha KOTopoM paHee Gbinu npo-
BeAEeHbl TUNOBLIE UCMbITAHUA.

[JokazatensHon 6azoi NpoBeAeHUs TUMOBLIX UCMbITAHWIA ABMSIOTCA CBMAETENbLCTBO UMK MPOTOKON Mo
pe3ynbTaTam NpoBedeHUsl TUMOBLIX MCMbITAHWIA, NOANUCAHHBIE NpecTaBUTENeM KOMNETEHTHOMO KOHTPOMBHO-
ro opraHa, Unu NpoTOKOMN, COCTABINEHHbI M3rOTOBUTENEM, B KOTOPOM NpeAcTaBMNeHbl pe3ynsTaThl UCTILITaHUNA,
M MOAMWUCAaHHLIA OTBETCTBEHHbLIM NIALOM, UMK NPOTOKON TUMOBbLIX WCMbITAHWIA, BblAaHHbIA HE3AaBUCUMOW WUC-
nbiTaTenbHoW naboparopuen.

12.3 Tpe©GoBaHWUA K TUNOBLIM UCNBLITAHWUAM

B TWNoBble MCNLITAHWA OOMKHbLI ObiTh BKMOYEHb! 3NEKTPUYECKUE UCTIBITAHUA KabenbHoW cucTeMbl No
12.4 v HE3NEeKTpHUYECKME UCMbITaHUSA 3NEMEHTOB KOHCTPYKUUK Kabens u kabens no 12.5.

WHudopmauua ons kaxnoro Tuna Matepuana U3onauum U HapyxHoi obonouku npueeeHa B Tabnuuax
51 9. UcnbiTaHus kabenew B yCNOBUAX BO3AEWCTBUS NMaMeHN NPOBOAST TOMbKO B TOM Clydae, ecnv uaroto-
BMTEMNb HAMEPEH 3asBUTb O CNOCOBGHOCTU Kabens BolAepKMBaTh 3T MCMbITAHMSA Kak 06 0coBeHHOCTN Xapak-
TEPUCTUK KOHCTPYKUMKM Kabens.

WMcnbiTanua no 12.4.2 npoBogaT Ha OOHOM UMW HECKONBKMX 0Bpa3suax kabens B 3aBMCUMOCTU OT YKucrna
npuMeHeHHoW apmaTtypsl. [nvHa obpasua 6e3 apmaTtypsl — He meHee 10 M.

OnuHa kabensa mexay CMOHTUPOBAHHOW apMaTypor AOMKHa ObiTh He MeHee 5 M.

ApmMatypy crneflyeT MOHTMPOBaTbL Nocne NpoBeaeHus ucnbiTaHnin kabens Ha uarnd. MenbiTaHnsa npoeo-
ST Ha obpasue apMaTtypbl Kaxgoro Tuna.

ApmMatypy MOHTMPYIOT Ha Kabene no MHCTPYKLUMAM M3rOTOBWTENSI C COOTBETCTBYIOLLMM Ka4eCTBOM U KO-
NUYeCTBOM MaTepPUanoB, BXOAALLMX B MOCTABKY, B TOM YMCINE CMa304HbIX MaTepuanos (Mpy Hanu4um).

HapyxHaa noBepxHOCTb apmaTtypbl AoMkHa ObiTb CyxoW u yucToi. Kabenu u apmartypa He OOMKHbI
NoABepraTbCsl HUKaAKMM cnocobam KOHOWMLMOHUPOBAHWSA, HEe YKa3aHHbIM B MHCTPYKL UM M3rOTOBUTENS, BO U3-
OexaHne M3aMeHeHWUs1 ANeKTPUHECKUX, TENMOBbLIX MW MEXaHUYECKUX XapaKTepucTUK.

Mpu UchbITaHWAX NO NepevrcrnerHuam c)—g) 12.4.2 coegnHuTenbHas MydTa JOMKHA UMETb HAapPY>KHYHO
3aLuTy.

M3amepeHue yoensHOro anekTpuyYeckoro CoONpoTUBINEHUSA SMNEKTPONPORBOASALLMX NONMMEpPHLIX 3KPaHOB Mo
12.4.9 npoBOOAT Ha oTAenLHOM obpasue.

12.4 TunoBble 3aNeKTpUYeckue UCNbITAaHUA KabenbHbLIX CUCTEM

12.4.1 3Ha4YeHMA UCNbITAaTENbHOIO HaNpPsXeHUsA

[Mepen npoBegeHWEM TUMOBLIX 3MEKTPUYECKUX WUCTbITAHUA U3MEPAIOT TOMWMHY U30NAUWUM B COOTBET-
cteun ¢ M3OK 60811-201 Ha oTpeske kabena AnNWHON, HEOOXOAWMOW 4N UCMBITAHWA, C LENbo NOATBEPXKOEHWS
TOro, YTO cpeaHee 3Ha4YeHne TOMLWMHBLI M30MALUK He NpeBbilaeT HOMUHANbLHOE 3HaYeHue.

Ecnu cpegHsasa TonwmMHa M3onaumMmn He NpeBbIlaeT HOMUHaNbHOe 3HadyeHue Gonee Yyem Ha 5 %, To 3Ha-
YeHWe MCNbITaTeNbLHOTO HaNpPsKeHUs: 4OMKHO DbiTb PaBHO 3Ha4YEHWIO, NpUBELEeHHOMY B Tabnuue 4 ons HOMK-
HanbHOro HanpskeHus kabens.

Ecnu cpeaHas TonuwmHa M3onauUmnmn npesblllaeT HOMWHanbHoe 3HaveHne bonee YyeM Ha 5 %, He BblXoas
3a npegensl 15 %, TO UCNbITaTENbHOE HaMpsKeHWe OOMKHO DbiTb CKOPPEKTUPOBAHO Takum obpasom, 4To-
Obl HANPSKEHHOCTL AMNEKTPUYECKOTO NOMA Ha 3KpaHe Mo Xune bbina pagHa HanpsXXeHHOCTW 3NeKTPUYECKoro
nong, koTopas 6bina 6bl NonydYeHa npu cpegHelr TomMWUHe U30NALMA, PABHON HOMWHAIBHOMY 3HA4YeHU, U
UcnbiTaTeNbHOE HaNpPsXeHWe UMeno bbl cTaHaapTHoe 3HavYeHne, HOPMWPOBaHHOE ANs HOMWHANbHOMO Ha-
npsxeHusa kabens.

CpepgHaAa TonwMHa 1U3onauumn otTpeska kabens, UCnonb3yeMoro Ans TUMNOBbLIX 3MeKTPUYeCcKUX UChbiTa-
HWIA, HE OOMKHA NPEeBLIWATL HOMUHANbLHOE 3HavYeHue bonee yem Ha 15 %.

12.4.2 NocnegoBaTenbHOCTb UCNbLITAHUA

VMcnbiTaHua no nepedncrneHusim a)—h) npoBoasaT B cnegyoLlem nopsagke:

a) ucnelTaHue kabenst Ha M3rmb — no 12.4.3 ¢ nocrnegywLW MM BHELWHMM OCMOTPOM, MOHTaX0OM apma-
Typbl (MpM HEOBXOAMMOCTH) M M3MEPEHNEM YAaCTUYHLIX Pas3psaoB Npy TemnepaType OKpyXKalolwein cpegbl no
12.4 .4;

17

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 21/74
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60840-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=66004
https://gostexpert.ru/gost/gost-60840-2022?utm_source=pdf&utm_medium=66004&utm_term=page

FOCT P M3K 60840—2022

b) namepeHune TaHreHca yrna guanekTpuyeckux notepb — no 12.4.5.

[aHHoe ucnbiTaHWe gonyckaeTca NpoBoaAuThL Ha ApyromM obpasue kabens, otobpaHHOM U3 3TON e Npo-
W3BOACTBEHHOW NAPTHUM, OCHALLEHHOTO KOHLEBLIMKU My TaMK, KOTOPbIE MOTYT OTNIMYATLCS OT KOHLIEBLIX MYdT,
MCMOmNb3yeMbiX ANA OCTaNbHbIX UCMLITAHWA;

C) UCNbITAHUE HaNpsKeHWeM C LMKnaMu Harpesa — no 12.4.6;

d) mamepeHue YacTuYHbIX paspsgoe — no 12.4.4:

- NpW TEMNepaType OKpyXalLLlen cpeabl;
- NpW BbICOKOW TeMneparype.

MamepeHns NnpoBOAAT NMocne NOocNeaHero LWKNa Harpeea no nepeducrneHnto ¢) Un nocne UcnelTaHWi
rPO30BLIM UMMYNBCHBIM HaMNpPsiXXeHUeM No NepeduncrneHuto e);

€) MUCMbiTaHMe rpO30BbIM MMMYIMbLCHBIM HanpsKeHWeM C nocrnefylolwnM UCNbITaHUEM HanpsiKeHUeMm
NnepemMeHHOro ToKa NPOMbILLNTEHHON YacToTel No 12.4.7;

f) namepeHue YacTUYHbBIX pa3psagoB, ECIM OHO He DbinNo NpoBeaeHo No nepedvncneqnio d);

g) OONOMHUTENbHLIE TUMOBLIE UCMbITAHUS apMaTypbl (CM. npunoxeHve H);

h) BHelHWI ocmoTp kabenbHON CUCTEMBI, COCTOALLER U3 kKabensa u apmaTtyphl, nposogAaT no 12.4.8 no-
cne BbINOMNHEeHWs] KOMMNIEeKca BhILLENPUBEAEHHBIX UCNBITAHWUI;

i) MaMepeHVe YOEenbHOro 3MeKTPUYECKOro COMPOTUBIEHUS  3MEeKTPONpPOBOAALLMX  MOMUMEpPHLIX
akpaHoB — no 12.4.9 (u3amepeHuss NpoBoaAT Ha oTaenbHOM obpasue).

3Ha4YeHUs UCMbITATeNbHbIX HAMNPSKEHWUIA JOMKHLI COOTBETCTBOBATL 3HAYEHUSAM, MPUBEOEHHbLIM B Tabnu-
ue 4.

12.4.3 UcnbiTaHue Ha U3rub

[ns npoeeneHust ucneiTaHui obpasel, kabens HABMBAKT Ha UMNUHAP (HanpuMmep, Ha WerKy KabenbHo-
ro 6apabaHa) He MeHee YeM OHWM NOMHLIM BUTKOM M padMatbiBaioT 6e3 0ceBoro BpalleHus npy Temnepary-
pe okpyxalLlen cpeabl. [JaHHyto npoueaypy NOBTOPSIOT Npu nosopoTte obpasya Ha 180°.

Llnkn onepauwnii BLINOMHSAOT TpW pasa.

HoMuHanbHbLIA gnaMeTp UMNUHAPa ONa UCMbITAaHUSA AOMKEH ObiTh:

1) onsa kabenen c rmagkow, He roppUpPOBaHHON MeQHOW UMK antoMUHNEBOW 0BONOYKOR:

- 36 (d + D) — pnsa ogHOXUNbHLIX Kabenen,
- 25 (d + D) — pnsa Tpex:KunbHbIX Kabenen;

2) pna kabenei ¢ 0BONOYKOM M3 CBMHLA, CBMHLOBOMO Cnnaga WiKu ¢ MeTannu4eckon ropprMpoBaHHOM
060MNoYKoN:

- 25 (d + D) — ons ogHOXWUIbHBIX Kabenew,
- 20 (d + D) — pnsa Tpex:KunbHbIX Kabenen;
3) ons kabenei c 06ONOYKON U3 METANMMYECKON NEHTLI UNKU DOMLIK, HANOXEHHOW NPOOCNLHO (C nepe-
KPbITUEM UINN METOOOM CBapKWu) U obrnajarLLern aare3anen K HapyKHOM 0BONoYKe:
- 20 (D + d) gna CD,
- 25 (D + d) pnsa SD v CD nntoc npoBonoka,
- 10D, ana SscD;
4) ansa gpyrux kabenei:
- 20 (d + D) ons ogHOXUNEHLIX Kabenen,
- 15 (d + D) ons TpexxkuneHbiX kabenewn,

roe d — HOMWHanbHbIA AMaMeTp TOKONPOBOASALLEN Xufbl, MM [CM. nepedncnexve j) pasgena 6];
D — HOMMHanNbHbLIA HAPYKHLIR OAMaMeTp kabensa, MM [cM. nepedncneHue k) pasgena 6];
D, — HOMWHanbHbLIA AnameTp cnos MeTannu4eckoro akpaHa/o6onoqKkm, Mm.

Honyctumas norpeLlHocTb M3MepeHnid JuameTpa nenbliTatensHoro uunuHgpa coctaensget ot —0 % go
+ 5 % 3Ha4YeHUss HOMWMHanNbHOro AvameTtpa. [JuameTpbl uarnba MeHbluero pasmepa gonycKaeTcs MCMornb3o-
BaTb MO YCMOTPEHMWIO N3rOTOBUTENS.

Mocne 3aBeplleHnsa Tpex UMKNoB uaruba kabeneil ¢ NaMWHUPOBAHHOW METaNNUYECKOW NEHTON WK
donbroil NPoBOASAT UX BHELLHWA OCMOTP B COOTBETCTBUM C pasgdenom G.1 (npunoxeHue G).

12.4.4 A3mepeHue YacTUYHbLIX pa3pAaaoB

WcneiTanve npoeogaT B cooTBeTcTBUM ¢ M3K 60885-3 co 3HaueHWeM 4yBCTBUTENLHOCTM HE MeHee 5 nKn.

HcnbiTaTensHoe HanpsxeHue NocTeneHHo NoBbLILLAKT U NoAaepXnBaloT Ha yposHe 1,750, B TeyeHue
10 ¢, saTem meaneHHo cHmxaioT Ao 1,5U, (cm. rpady 5 Tabnuupl 4).
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VMcnbiTaHue npoBogAaT Ha cbopke npu Temneparype xunbl kabens Ha 5—10 K Bbilwe mMakcumManbHOR
TeMnepaTypbl HarpeBa »xunbl kKabensa NnpyM HopMarnbHbLIX YCNOBUAX 3KCMnyaTauui. TemnepaTtypy Xunbl kabens
cnenyeTt yaoepxXuBaTh B yKaszaHHbIX Npeaenax Temnepatyp He meHee 2 4. KabenbHyto cbopKy HarpeBaoT npo-
nycKkaHWeM ToKa Mo xurne kabens.

Ecnmn TemnepaTypa UcnbITAHUA HE MOXET ObiTh JOCTUTHYTA, TO AOMYCKAETCH HAanoXeHWe OOMNONHUTENb-
HOW TepMOU30NAUUA Ha Kabenb.

Mpw ncnbiTaTeNbHOM 3HaYeHUN HanpsxeHus, pasHom 1,50, ot ucneiTyemoro obpasua He AOMKHO BbITh
oGHapy’»KeHO paspsifoB, NPeBblLUaLWNX 3as8BNEHHYIO YYBCTBUTENbHOCTD.

12.4.5 N3mepeHue TaHreHca yrna AuanekTpUu4eckux notepb

Harpes ob6pa3sua cnefyet NpoBoAUTL NPONYCKAHWEM TOKa MO XWUMe; TeMMNepaTypy Ha Xune onpefensitoT
nubo naMepeHeM 3NeKTPUYECKOro CONpoTMBNEHUs, NMbo TepMogaT4YMKamu, YCTaHOBNEHHLIMU Ha NOBEpPX-
HOCTW 3KpaHa unn obonodvkn, NMbo TepmMogaTYMKamMuM, YCTaHOBNEHHBIMMW Ha XKune apyroro obpasua Toro xe
kabens, HarpeToro aTUM e crnocobom.

O6pasey HarpesatoT Takum obpasom, 4Tobbl TemnepaTtypa »unbl 6eina Ha 5—10 K Bbilwe Makcumarnb-
HOW TeMnepaTypbl HAarpeea Xurbl NPU HOpMAarnbHbIX YCNOBUSIX 3KCNMyaTaLuun.

Ecnn TemnepaTypa UCNbITAHUA HE MOXET ObITb JOCTUIHYTA, TO AOMYCKAETCHA HanoXeHWe JONONHUTENb-
HON TepMou3onauun Ha kabenb.

Temnepatypy Ha xune cnegyeT NOAOEPXKUBATL B yKa3aHHbIX NMpegenax TeMneparyp He MeHee 2 4.

3Havenue tg & namepaT Npy HanpsxeHn Uy NPOMBILLNEHHOM 4acToThl U BbilLeyKa3aHHOW Temnepary-
pe (cm. rpadyy 6 Tabnuubl 4).

MamepeHHoe 3HaueHue tg & AoMmKHO BbITE He Bonee 3HaYeHWs1, NpUBeAeHHOro B Tabnuue 3.

12.4.6 UcnbiTaHWe HanpsXXeHWeM C LMKNamMu HarpeBa

Kabenb gomkeH BbITh M30rHYT B BUAe bykebl U 1 umeTb AnameTp He Bonee guamMeTpa UCnbITaTeNbLHOro
uunuHapa, Bkrtoyas gonyck + 5 %, kak ykasaHo B 12.4.3.

Harpes cbopku kabens cnefyeT npoBoAUTL NPOMNYCKaHWEM TOKa MO Kune Takum obpasom, 4Tobbl TeM-
nepaTypa *Kunbl 6bina Ha 5—10 K Bblle MakcuManbsHOW TemnepaTypbl HarpeBea UMbl NpyY HOPManbHbIX YC-
NOBUSAIX 3KCMMyaTaLWu.

Ecnu TemnepaTypa UCNbITAHUA HE MOXET ObITh JOCTUIHYTA, TO AOMYCKAETCHA HanoXeHWe JONONHUTENb-
HOW Tepmou3onauun Ha kabens. Harpee npoeBogaT He MeHee 8 4. TemnepaTypy Xunbl NOAOEPXKUBAKT B yKa-
3aHHbIX Npefenax TeMmnepaTyp B TeYEHWe He MeHee 2 4 BO BpeMs KaXaoro nepuoga Harpeea. 3atem cbopky
kabena ocTaBnAlOT OCTLIBATL €CTECTBEHHbLIM NyTEM He MeHee 16 4 4o AoCTkeHUs TemnepaTypbl xunel 30 °C
WIN 3HAYEHWs], He NMPEeBbILLAKLLEro 3Ha4YeHUs1 TeEMNepaTypbl OKpyKatoweh cpeabl 6onee yem Ha 10 K, B 3a-
BUCUMOCTK OT TOr0, Kakoe 3HadveHue Bonblie. PerucTpupyoT TOK B XWUMe B TEYeHWe OBYX MOCNEOHUX 4acoB
KaK4oro LuKna Harpesa.

lNpoBogat 20 LMKNOB HarpeBa 1 OXnaxaeHus.

B Teyenmne Bcero nepuoga vcnbiTanus k cbopke kabend AOMmKHO ObiTe NPUINOXKEHO Hanpskeune 2U,
(cm. rpadpy 7 Tabnuupl 4).

Linkn HarpeBa, Npu KOTOPOM TeMrnepaTypa TOKOMPOBOAALLEN KUMbl NPeBbILLAeT MaKkCUMansHy TeMrne-
paTypy TOKONPOBOASALLEN XUMNbl NPY HOPManbHLIX YCNOBKUAX aKkcnnyaTauumn 6onee yem Ha 10 K Takke cuutaroT
YOOBMETBOPSAIOLLUM YCITOBUAM UCMBITAHUA.

JonyckaeTca npepbiBaHWe UCMLITAHUA NpWU YCNOBUWM NPOBEAEHMS B 0OLWEN CrOXHOCTU NonHbix 20 Lum-
KNoB Harpeea nog HanpshkeHUeM.

12.4.7 UcnbiTaHWe rpo3oBbIM UMNYNbLCHbLIM HanpsXeHWeM ¢ NocrnegyLWnM UCNbITaHUEM Hanps-
XeHUeM nepeMeHHOro ToKa NPOMLILWNEeHHOW YacToThl

VMcnbiTaHua npoeoasaT Ha cbopke kabens Npu HarpeBe NponycKaHWeM ToKa Mo XWUne npu Temneparype
*unol, Ha 5—10 K npeBbilwatoLLel MakcMMansHyK TeMnepaTypy HarpeBa Xunbl NPU HOPManbHBIX YCIOBUAX
aKkcnnyaTayuu.

Temnepatypy TOKOMPOBOAALLEN XUkl NOAAEPXKUBAIOT B YKa3aHHbIX Npefenax He MeHee 2 4.

Ecnun Temnepatypa ucnbiTaHNA He MOXKeT ObiTb ZOCTUTHYTA, TO JOMYCKAETCA Hano)eHne JONONHUTEb-
HOW TepMOW3oNALMKA Ha Kabernb. MIMnynbCHOe HanpsbkeHWe NpUKNagbiBaloT B COOTBETCTBMM C MpoLeaypon,
npuBegeHHon B M3K 60230, npu TemnepaType Ha XUMe B BbllLEeyKa3aHHbIX Npejenax.

Cobopka kabenga gomxkHa BblgepxaTb 6e3 npobosa unu nepekpbiTua 10 nonoxmuteneHbix 1 10 oTpuua-
TENbHbLIX UMMNYNLCOB HANPSKEHWS, NpUBeAeHHOrOo B rpade 8 Tabnuubl 4.

Mocne ucnblTaHWii UMOYNbCHBIM HanpsKeHneM cOopKa OOSMKHa BblaepXaTb UCTbITaHNe HanpsXeHnem
MPOMBILLNEHHON YacToTbl 2,50, B TedeHne 15 MUH B COOTBETCTBUM C rpadoin 9 Tabnuupl 4. Mo BeIGOpy U3ro-
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TOBUTENA UCMbITAHWE OOMNYCKAETCA NPOBOAWUTL BO BpeEMS OXNaxaeHus nubo npu Temnepatype OKpyatLen
cpeabl.

Bo Bpemsa ucnbITaHWii He JOMKHO NPOU30KTU NPOBOA N3ONALUKU UNU NEPEKPLITUS.

12.4.8 BHelWwHUX oCcMOTP

12.4.8.1 Kabens 1 apmatypa

Mpyn BHELHEM OCMOTpe Cpe3oB Kabens u, No BO3MOXHOCTK, pa3obpaHHON apMaTtypbl, HE LOMMKHO ObITb
oBHapyXeHO CrneaoB NOBPEeXaeHW (Hanpumep, aNeKTPUYECKUX paspyLUeHUn, yTeHkn, KOppo3un unm Hebes-
OMNacHOW ycagkn), KoTopble MOornn Bbl NOBNWUATL HA 3KCMNyaTauUOHHbIE XapaKkTepPUCTUKM KabenbHON CUCTEMBI.

BHelHWA ocMoTp NpoBogaT 6e3 NpUMeHEHUs] YBENMYUTENBHLIX NPUBOPOB.

MpumMeyaHWe — PyKoBOACTBO MO BHELIHEMY OCMOTPY Kabens 1 apMaTypbl NPUBELEHO B MPUNOXKEHUN J.

12.4.8.2 Kabenu ¢ npogonbHO HANOXEHHOW MeTannu4eckon NeHTon unn dponsroin, obnagarwwme agre-
31en K Hapy:KHon oborno4yke

OT cTpouTencHoi AnuHel kKabens oTbupatoT obpasew, ANUHOM He MeHee 1 M, n3rnbatoT B Buae byksbl U
M UCnbITbiBAOT No 12.5.16.

12.4.9 UamepeHue yaensHOro o0bLEMHOrO 3NMeKTPUYECKOro COMPOTMBIIEHUS 3NEeKTponpoBoAas-
WKMX NONMMMEPHbIX 3KPaHOB

12.4.9.1 O6WwmMe nonoxeHus

MamepeHne yaensHoro 06bEMHOM0 3NeKTPUYECKOro CONPOTUBITEHUS 3MEKTPONPOBOAALLNX MOMUMEPHbBIX
akpaHoB Kabena NpoBoAAT Ha obpasuax, oTobpaHHbIX U3 TOM Ke NPOM3BOACTBEHHON NapTUK, YTO U UCTbITYe-
Mbl Kabenb.

YoenbHoe o0beMHOEe 3MeKTpUYeckoe COMPOTUMBIEHME 3KCTPYAWUPOBAHHBIX 3MEeKTPONpOoBOAALLMX 3Kpa-
HOB, HANOXEHHLIX Ha XUNYy U U30NSALKUI0, M3MEPAIT Ha 00pa3uax N3oNMPOBAHHON XWUMbl, 0TOBPAaHHLIX OT Ka-
Bens B MCXOAHOM COCTOSIHMK U Kabens, npolweaLwero ucnelTaHne Ha ctapenue no 12.5.5, npegHasHadeHHoro
OIS NPOBEPKU COBMECTUMOCTM Matepuarnos, UCMoMb3yeMbIX B KOHCTPYKLMK.

12.4.9.2 lNpoBefeHne UCTbITaHUIA

McnblTaHWa NpOBOAAT B COOTBETCTBUA C NpunoxeHuem D.

MamepeHusi NpoBoaAT B HOPMarbHbIX YCNOBUSX 3KCMMyaTauum nNpyv MakcumManbHOW TemnepaTtype Ha-
rpeBa Xunbl C 4OMYCKAEMbIM OTKITOHEHUEM * 2 K.

12.4.9.3 TpeboBaHusA K pe3ynsTatam UCMbITaHUM

YoensHoe 0O6bEMHOE 3MeKTPUYEcKOoe COMPOTUBIEHWE, MU3MEpeHHOe A0 W Mocne CTapeHWs, OOMKHO
BblTb He Bonee:

- AN 3KpaHa, HanoxeHHoro no »une, — 1000 OmM-M;

- AN 3KpaHa, HanoxeHHoro no nonsauum, — 500 Om-m.

12.5 TunoBklie He3NeKTpn4yecKkne McnbiTaHuA kabens u anemeHTOB Kabens

12.5.1 O6wKe nonoxeHuUn

MpoBoaAT crneaytolMe TUNOBbIE UCMbITaHWA:

a) NpoBepKy KOHCTPyKUuK kabena — no 12.5.2;

b) onpegeneHne MmexaHW4YeCKMX XapaKkTepucTuK n3onsuum kabenst 4o 1 nocne crapeHuss — no 12.5.3;

C) onpefeneHne MexaHWYeckux XapakTepuUcTUK HapykHbIX obonouek kabensi 4O WM nocre cTapeHns —
no 12.5.4;

d) ucnbiTaHue Ha cTapeHue kabens AnA NpoBepKu COBMECTUMOCTU Matepuanos — no 12.5.5;

€) WUCMbITaHWe Ha NOTepH MacChl HapyXHbIx obonodek kabena ua MNBX Tuna ST, — no 12.5.6;

f) ucneiTaHe noa AasneHnem Npu BLICOKOW TemnepaType HapyxHbix obonovek kabena tunos ST, ST,,
ST, n ST, —no 12.5.7;

g) vcnbiTaHWe Npu HU3KOW TemnepaType HapyxHbix obonouyek kabens s MBX tunoe ST, ST, n LSHF
tuna ST,, —no 12.5.8;

h) ucnbiTaHue Ha Tennosown yaap HapyxHeix obonodek kabens us MNBX tunoe ST, u ST, —no 12.5.9;

i) McnbiTaHWe Ha 030HOCTOMKOCTb M3onAuMK Kabena na 3MP 1 BAOMP — no 12.5.10;

j) ucnbiTaHne Ha TennoByo gedopmauunio nsonauum kabena s 3MP, BAMP n CMN3 — no 12.5.11;

k) onpegeneHwe NNOTHOCTM u3onauun kabens na M3BM — no 12.5.12;

|) onpepeneHve cogepxaHusa caxu B HapyxHbix obonoukax kabens us M3 tunos ST; u ST, yepHoro
ugeta — no 12.5.13;

M) ncnbiTaHWe B ycrnoeumsix noxapa kabenen ¢ HapyxHbiMu obonoykamu tunos ST,, ST,, ST,, — no
12.5.14;
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n) WCMblTaHWE Ha BOOOHEeNpoHUUaemocts — no 12.5.15;

0) WCMbITAHWE Ha 3NeMeHTax KOHCTPYKUUKM Kabensa ¢ NpoaonbHO HanoXeHHOW MeTannuyeckon NeHTON
unu dponbroi, obnagatolen agreanen kK HapyxHow obonovke, — no 12.5.16;

p) ucnbiTaHue Ha ycagky naonsumu kabenei usz M3, N3BM un CMN3 — no 12.5.17;

Q) vcnbiTaHue Ha ycaaky HapyxHbix obonovek kabenei us M3 tunos ST, u ST, m LSHF Tuna ST, —no
12.5.18;

r) onpegeneHve TBEPAOCTM M3onsuumn kabens ns BOMP — no 12.5.19;

S) onpepgeneHve MOAYMs yNpyrocTv usonsuumn kabena ns BOMP — no 12.5.20.

12.5.2 NpoBepKa KOHCTPYKUUK Kabens

BHelWHWA 0CMOTP XUMbl U U3MEPEHWUS TOMLLMH U30NALUN, HAPYXKHOW 1 MeTannmyeckoi o6onoyek npo-
goasaT o 10.4, 10.6 n 10.7.

12.5.3 OnpegeneHMe MexaHU4YeCKMX XapakTepUMCTMK U3onsALuM Kabensa 0o 1 nocrnie ctapeHus

12.5.3.1 Ot6op obpasuos

OT60p 1 nogrotoBky o6pasuos npoeogsaTt no M3K 60811-501:2012 ¢ UsmeHeHunem Ne 1, 2018.

12.5.3.2 TennoBoe cTapeHue

Tennoeoe cTapeHue npoeogat no MK 60811-401 B ycnoBusx, npuBedeHHbIX B Tabnuue 6.

12.5.3.3 KoHgUUMOHMpPORBAHWE N ONpedereHne MexaHMYeCKMX XapakTepucTuk

KoHOuumMoHupoBaHWe 1 onpeaeneHne MexaHM4eckux XxapakTepucTuk nposoasaTt no MOK 60811-501:2012
¢ NameHenmem Ne 1, 2018, kpome Toro:

a) OOoMycKaeTcs He NPOBOAWTL UCMbITaHWS Ha paspbiB 06pasLoB, Npowenwnx U He NPoLWeaLwnX cTape-
HWe HermocpeaCcTBEHHO APYT 33 APYrom, 1

b) monyckaeTtcsi npuMeHATL NOOON COOTBETCTBYHOLLUA U3MEPUTENLHBLIA UHCTPYMEHT, HAanNpumMep MUKpO-
MeTp.

12.5.3.4 TpeboBaHus k pesynbTatam UCTbITaHWi

PeaynbraThl MCNbITaHW 06pasLoB 40 M Nocne CTapeHWs AOMKHLI COOTBETCTBOBaTL TpeboBaHUAM, yka-
3aHHbLIM B Tabnuue 6.

12.5.4 OnpepeneHWe MeXaHWYeCKUX XapaKTepUCTUK HapyXKHbIX obonouek kabens 4o u nocne
cTapeHus

12.5.4.1 Otbop obpasuos

OT60p 1 nogrotoBky obpasuoB npoeoasaT no M3K 60811-501:2012 ¢ UameHeHunem Ne 1, 2018.

12.5.4.2 TennoBoe cTapeHue

Tennoeoe cTapeHne obpasiuos npoeogaT no MAOK 60811-401 B ycnoBusix, NnpuBeaeHHbIX B Tabnuue 7.

12.5.4.3 KoHOAWUMOHMPOBAHWE N ONpPefeneHne MEXaHMYECKMX XapaKkTepUcTuK

KoHguumMoHWpoBaHWe 1 onpegeneHne MexaHU4Yecknx Xxapaktepuctk npoeoaat no M3K 60811-501:2012
¢ MameHeHnem Ne 1, 2018, kpome TOrO:

a) JonyckaeTcs He NPOBOAWTL UCMbITaHWS Ha pa3pbiB 00pasLOB, NPOLLeAWMX UM He NpOoLUefLnX cTa-
peHue HernocpeACTBEHHO APYT 3a ApYrom, 1

b) ponyckaeTcsa NpUMeHsITb Mto6o COOTBETCTBYIOLLMIA M3MEPUTENbHLIA MHCTPYMEHT, HanpuMep MUKpO-
MeTp.

12.5.4.4 TpeboBaHWs K peaynsratamM UCNbITaHWA

PesynbraThl UCNBITAHWIA 4O U MOCNe cTapeHusa obpa3uoB AOMKHLI COOTBETCTBOBATL TPEBOBaHMAM, yKa-
3aHHbLIM B Tabnuue 7.

12.5.5 UcnbiTaHue Ha cTapeHue Kabens ons NpoBepKkU COBMeCTUMOCTM MaTepuanoBs

12.5.5.1 Obwme nonoxeHus

McnbiTaHMe Ha ctapeHue kabens npoBoAAT C LIEMNbH NPOBEPKN TOrO, YTO XapaKTepPUCTUKM WM30MsLnun,
3KCTPYOVPOBAHHOIO 3MNEeKTPOMNpPOBOAALLErO 3KpaHa W HapyxXHOW 0BOMoYkM He NoOBEpPKEHBI YPE3MEPHOMY
YyXYOLUEeHWI0 B MpoLecce 3KcnnyaTauuu BCneacTBUE KOHTaKTa ¢ APYrMMUW 3NeMeHTamMmn KOHCTpYKU MK kabens.

KMcnbiTaHne npoBoOAaT Ha Kabenax Bcex TUMOB.

12.5.5.2 Ot6op 0bpasuos

OT6op 0bpasyoB kabens gnst UCNbITAHWA U30NAUKMK U Hapy»KHOW obonodvkn — no M3K 60811-401.

12.5.5.3 TennoBoe cTapeHue

Tennosoe crTapeHve o6pasuyor kabenei nNpoBoOOAT B TEPMOCTATE C UMPKynAUuMen Bo3gyxa no
M3K 60811-401 npu cnenyroLwux yCrioBuaX:

- TemnepaTtypa Ha (10 £ 2) K Bbile MakcumManbHOW TeMmnepaTypbl Harpesa »xunbl Kabens npu Hopmanb-
HBIX YCNOBWSAX 3KCMyaTauum, ykasaHHoi B Tabnuue 1;

- NPOJOIKUTENBHOCTL — 7 CYT.
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12.5.5.4 OnpepeneHve MEXaHUYECKUX XapaKkTepUCcTUK

Obpasubl M30MaUMK U Hapy»HOW 0B0NoYKK, NpeaBapuTenbHO NpoLllefllne cTapeHue, OOMKHbl BbiTh
NoOroTOBMNEHLI U UCMbLITAHLI C LENb NPOBEPKM BNUAHWUS CTAPEHUSA Ha MeXaHW4YecKMe XapakKTepucTUKU Mo
M3K 60811-401.

12.5.5.5 TpeboBaHUs K pe3ynsTatam UCMbITaHUM

OTHOLIEHNE PasHOCTM MeXay MeanaHHbIMW 3HaYeHWAMMW NMPOYHOCTM NMPWU Pas’pbiBeé U OTHOCUMTENbHOMO
YONMWHEHWS NPU pa3pbiBe Nocre CTapeHWsl U COOTBETCTBYLMMKU 3HAYEHUAMM, NONYYEeHHbIMU 00 CTapeHus
(cm. 12.5.3 n 12.5.4), He OOMKHbI NPeBblWaTh 3HAYEHWI, YCTaHOBMNEHHbIX MNOCME CTapeHus B TepMocTaTte ¢
LMPKyNsLMen BO3ayxa, NpUBEAEeHHbIX B Tabnuue 6 ons nonauuu 1 Tabnuue 7 — Ana HapyxHbIX obonoyek.

12.5.6 McnbiTaHMe Ha NOTepH Macchl HapyXHbIX obono4vek kabensa M3 NONMBUHUNXIOPUAHOIO
nnactukata tuna ST,

12.5.6.1 lNpoBeneHne UCrnbiTaHUI

McnbiTaHna Ha noTepto Maccesl HapyHbix obonoyek Tna ST, nposoaAT B cooTeeTcTBUM ¢ MOK60811-409
1 TpeboBaHUSMK, NpUBeaeHHbIMK B Tabnuue 9.

12.5.6.2 TpeboBaHus K pe3ynsratam UCMbITaHUM

PesynkTaThl MCMBITAHWIA OOIMKHEI COOTBETCTBOBATL TpebOBaHMAM, yKkazaHHbIM B Tabnuue 9.

12.5.7 UcnbiTaHue noa gaBneHUEM NpU BbLICOKOW TeMnepaType HapyXHbix oborno4ek kabens

12.5.7.1 lNpoBeneHne UCrnbiTaHUI

McnbiTaHne nog AasneHnem Npu BbICOKON TemnepaType HapyxHbix obonouyek kabens tnnos ST, STy,
ST, n ST, nposoasT no MOK 60811-508:2012 ¢ MameneHnem Ne 1, 2017, kpome Toro:

a) Jonyckaetcsd NPUMEHATbL TEPMOCTAT Kak C eCTECTBEHHOW, Tak U C NPUHYAUTENbLHOW LUPKYNsAUUen
BO3[lyXa C UCMONb30oBaHUeM BEHTUNATOpa. B nocrnegHemM cnyyae BO3MOXHO Nydllee ynpasrneHue Temnepary-
pOW, Npu 3TOM crnefyeT NpeayCMOTPeTh 3alinTy obpasua ot Bubpauuu, u

b) ecnu HapyxHas oborodka kabens NPoYHO CKreeHa ¢ MeTannM4eckor obonoYkoin, To HapyxHyto 06o-
JIO4KY He criegyeT yaansaTb ¢ MeTannuyeckoin obonoyku. McnbiTaHne NpoBoasT Ha Hapy»KHOW obonodvke, npu
3TOM MeTannMyeckyto 060MoYKy UCMONb3YIOT Kak OnpaBKy.

YCcrnoBuaA UCNbITAHUIA OOMKHBI COOTBETCTBOBATL NpMBeAeHHbIM B HACTOALLEM MeToae UCMbITaHWUiA 1 Ta-
bnuvue 7.

12.5.7.2 TpeboBaHus K pe3ynsTatam UCMbITaHUM

PeayneTaThl MCNBITAHWIA AOMKHbBI COOTBETCTBOBATbL TPe6OBaHMAM, yKazaHHbIM B Tabnvue 7.

12.5.8 UcnbiTaHWe NpU HU3KOW TemMnepaType HapyXHbIX obonovek Kabensa M3 NONMUBUHUIIXNO-
puaHoro nnactukata Tunos ST, u ST, U Ge3ranoreHHOro NonMMepa ¢ HU3KMM AbLIMOBLIAENEHUEM
Tuna ST,

12.5.8.1 lNpoBegeHne UCnbiTaHWA

WcnbiTanue npu HU3KOWM TemnepaTtype HapyxHbix obonodek kabens us MBX Tunos ST, n ST, n LSHF
Tuna ST,, nposogaT no M3K 60811-505 n M3K 60811-506. Temnepatypa ucneiTaHuid npuseneHa s tab-
nuue 9.

12.5.8.2 TpeboBaHus K pezynsTatam UCnbITaHWi

PesynkTaThl MCMBITAHWIA OOMKHBI COOTBETCTBOBATL TpeboraHusM, yKkazaHHeiM B M3K 60811-505 u M3K
60811-506.

12.5.9 UcnbiTaHue Ha TennoBOW yAap HapyXHbIX obonovek kKabens U3 NONUBUHUNXIIOPUAHOIO
nnactukara tunos ST, n ST,

12.5.9.1 lNpoeegeHne UCNbITAHUIA

McnbiTaHne Ha Tennosow yaap HapyXHbix obonodek kabena us MBX tunos ST, u ST, nposogAaT no
M3K 60811-509. TemnepaTypa UCNbITAHUIA U NPOSOIMKUTENBHOCTEL HAarpeea NpueedeHsl B Tabnuue 9.

12.5.9.2 TpeboBaHus K pe3ynsTatam UCNbITaHUM

PesynkTaThl MCMBITAHWIA OOIMKHLI COOTBETCTBOBATL TPEOOBAHMAM, yKkazaHHbIM B Tabnuue 9.

12.5.10 UcnbiTaHMe Ha O30HOCTOMKOCTL M30MALMM Kabens U3 3TUNEHNPONUNEHOBOW Pe3UHbI U
BbICOKOMOAYNbHOW 3TUNEHNPONUIIEHOBOW Pe3nHbI

12.5.10.1 MNMpoBeageHne UcnbiTaHWA

V3onauus kabens us 3MP, B3NP gomkHa BbiaepXaTbk UCNbITAHWA HA 030HOCTOMKOCTL, 0T6op 0b6pasuos
1 metoa ucnelTaHnin — no M3K 60811-403. KoHueHTpauusa 030Ha U NPOAOMKNTENBHOCTL UCMNbITAHWA NpUBe-
JeHbl B Tabnuue 8.

12.5.10.2 TpeboBaHus Kk pesynbTatam UCMbITaHUA

PeaynbTathl UCNbITAHWIA 4OMKHbI COOTBETCTBOBaTb TPeboBaHMAM, yKazaHHbIM B Tabnvue 8.

22

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 26/ 74
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60840-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=66004
https://gostexpert.ru/gost/gost-60840-2022?utm_source=pdf&utm_medium=66004&utm_term=page

rOCT P M3K 60840—2022

12.5.11 WUcnbiTaHue Ha TennoByw gedopmauuro M30nNAUUK Kabens M3 3TUNEHNPOMNWIEHOBOW
pe3uHbl, BLICOKOMOAYNbHOW 3TUMEHNPONUIIEHOBOW Pe3UHbI U CLUMTOrO NONMUaTUNeHa

WM3onauusa kabens nz 3MP, BAMNP 1 CIMN3 gomkHa BbAEPXKaTb UCMLITAHUA HA TENNOBYH AedopmMaLmio
no 10.9.

12.5.12 OnpeneneHune NNOTHOCTU U30NALMU Kabena U3 NONM3TUNEHAa BbLICOKOW NNOTHOCTH

MnoTtHocTb uzonauuK kabena us MNIOBIM onpenenswT no 10.11.

12.5.13 Onpepenexue cogepxaHnA caxu B HapyXHbIX 0bonoYkax u3 nonuatuneHa tunos STy u
ST, yepHoro useta

12.5.13.1 lMpoBegeHWe UCTbITaHWi

CopepxaHune caxu B HapyxHbix obonoukax kabensa us M3 Tunoe ST, n ST, YepHoro uBeTa onpeaensoT
no M3K 60811-605:2012, 3a uckno4eHMeM cny4asi, Korga nocne 3aknivMTensLHOro atana Harpeea (Ha KoTo-
POM CXKUraeTcs OCTaBLUMINCA YrNepon) He AonyckaeTcst oxnaxaeHne obpasua B ucnbiTaTensHOM YyCTPOWCTBE,
B cBA3KM C 4em obpasey creoyeT oxnaxaaTb B 9KCMKATOPe B TOM Ke MOpsiAKe, Kak U Ha npeablgyliem stane
OXNaXOeHWs, HO C UCMOMb30BaHMEM NOTOKA BO3AyXa UMK KMCIopoaa BMECTO a3oTa.

Ecnn akCcTpyonpoBaHHbIA 3NeKTPONpOBOAALLMIA CMOA HANOXEH NOBEPX HApPYXXHOW 000MNOYKKU, TO ero He
BKIMHOYAKT B UCMBITYEMBIR obpasel.

12.5.13.2 TpeboraHus Kk peaynsratamMm UCMNbITaHUA

HomuHanbHoOe 3Ha4YeHe CoAepKaHus caxu AoMmKHO Bbitb (2,5 + 0,5) %.

Mo cornacoBaHWio MeX4y U3roToBuTenem u 3akasdnkom (notpebutenem) gonyckawTcs bonee HU3KMe
3Ha4YeHWUsi Cogep)KaHusi caxu, ecnv obonoyka He noasepeHa BNusHUo YP-usnydeHus.

12.5.14 UcnbiTaHue B yCnoBMAX noxapa kabenen c HapyXHbiMu obonovkamu Tunoe ST,, ST,,
ST,

12.5.14.1 O6WwmMe nonoxeHus

WcnblTaHua NnpoBOAAT B COOTBETCTBMM C TPeBOBaHMAMM HACTOALLErO NoagpasfAena ¢ yHeToMm xapaktepu-
CTMK NOXapoonacHOCTK, yKa3aHHbIX B NepedncneHumn c) pasgena 6.

12.5.14.2 VicnbiTaHWe Ha HepacnpocTpaHeHue ropeHusa oAuHOYHbIX kKabenei

WMcnbiTaHe kabenei Ha HepacnpocTpaHeHue ropeHus npoeoaaT no M3K 60332-1-2.

PesynkraThl UCNBITAHWIA OOMKHLI COOTBETCTBOBATL TpeboRaHMAM, yKazaHHbIM B Tabnuue 9.

Ecnn obpasel He BbigepKan UCNbITaHWe, TO NPOBOAAT ellle ABa UCNbiTaHusa. Ecnu B peaynbrate AByxX
MOBTOPHbBIX UCMLITAHWIA NOMYYeHbl YOOBNETBOPUTENbHEIE pe3ynbTaThl, TO kabenb cYUTalOT BblAEpPXKaBLLWMM WC-
nbiTaHne.

12.5.14.3 VicnbiTaHWe Ha BepTUKanNbHOE pacrnpocTpaHeHue ropeHusl BePTUKANbHO pacnonoXKeHHbIX Ka-
Senen

VMcnblTaHMe Ha BepTMKanbHOe pacnpocTpaHeHne ropeHus BepTUKanbHO pacnonoXeHHbIx kabenen npo-
BogAT no M3OK 60332-3-24.

MpumeyaHue — o cornacoBaHUio MEXOY U3rOTOBUTENEM 1 3aKa34yMkoM (noTpebuTenem) gonyckaeTtcs ycra-
HaenuBaTb Oonee xecTkne TpeboBaHWA K NpoBeaeHUKD ucneiTaHuin kabene no MOK 60332-3-22 unu M3K 60332-3-23.
[LOCTUTHYTEIN YPOBEHL MO HEPACTNPOCTPAHEHWKD TOPEHUA 3aBUCHT Kak OT KOHCTPYKUMK Kabenen, Tak n oT XapaKTepucTuK
NPUMEHSIEMbIX MaTEpPUATOoB.

PesynbraThl UCNBITAHWIA JOMKHBI COOTBETCTBOBaTL TpeboBaHMAM, yKa3aHHbIM B Tabnuue 9.
12.5.14.4 NamepeHune NNOTHOCTX AbiMa OT ropsilux Kabenen npu 3agaHHbIX YCIOBUAX UCMbITAHWUIA

lMnoTHoCTL AbiMa OT ropsAwmx kabenew npu 3agaHHbIX ycroBuax uamepsatoT no M3K 61034-2:2005 ¢
MameHeHnunem Ne 1, 2013. (Cor 1:2021)

PeaynbraThl MCNBITAHWIA AOM¥HbBI COOTBETCTBOBaTE TPEOOBaHMAM, yKazaHHbIM B Tabnuue 9.

12.5.14.5 OnpepeneHve KUCNOTHOCTK (M3MepeHMeM pH) 1 aneKkTponpoBOAUMOCTU ra3oB, BO3HUKALLMX
BO BpEMS CropaHus Hapy»HoW obornoukn kabens

VMcnbiTaHua npoBooaT Ha HapyxHol obonouke kabensa no MOK 60754-2.

PesynbraThl UCNBITAHWIA OOMKHEI COOTBETCTBOBATL TpeboRaHMAM, yKa3aHHbIM B Tabnuue 9.

12.5.14.6 OnpepeneHue KUCNOTHOCTW (M3MepeHMeM pH) 1 aneKkTponpoBOAUMOCTU ra3oB, BO3HMUKALLMX
BO BpeMS§ CropaHusa HemeTannuyeckux Matepuanos kabens

[aHHoe ucnbiTaHe npoeoaaTt no 12.5.14.5.

KMcnblTaHMe NpoBO4AT HA HEMETaNNMYecknx anemeHTax kabensa B cooteetcteumM ¢ M3OK 60754-2.
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BaBeweHHble 3Ha4YeHys pH v anekTpoNpoBOAMMOCTW ra3oB, BbIAENAKLIMXCA Npy ropeHun kabens,
paccuuTbiBaloT no M3K 60754-2, nony4eHHble 3Ha4YeHWA OOMKHbI COOTBETCTBOBaTL TpeboBaHWAM, yKasaH-
HbiM B Tabnuue 9. (Cor 1:2021)

12.5.15 UcnbiTaHWe Ha BOOOHENPOHULLIAEMOCThb

WcneiTaHua Ha BOLOHENMPOHWLAEMOCTb MPOBROAAT Ha Kabenax, B KOHCTPYKLMM KOTOPLIX WMEHTCH
Bapbephbl, NPenATCTBYOLWME NPOAONBHOMY NMPOHUKHOBEHUWIO BOALI, B COOTBETCTBUM C nepedncrneHnsamu d) u
g) pasgena 6. MicnbiTaHue pacnpocTpaHsaeTca Ha kabenu, npeaHazHadYeHHble ANa NPOoKNaaky B rPyHTe, U He
pacrnpocTpaHseTcsa Ha Kabenu noaBoAHOM NPOKNaaKW.

WcnbiTaHne cocToMT M3 ABYX 3TanoB. Ha nepBom aTane UcnbiTaHWo noasepratoT kabenb U Bce areMeH-
Thl €10 KOHCTPYKLUK, Ha BTOPOM — TOKOMPOBOAALLYIO Xuny. TpebosaHus k annapatype, oT6opy o6pasuos u
MEeTOAy WUCMbLITAHWIA NpUBeaeHbl B npunoxeHusx E n F.

12.5.16 UcnbiTaHMA Ha aNeMeHTaX KOHCTPYKUMU Kabensa ¢ NnpoaonbLHO HanNnoXeHHOW MeTannuye-
CKOW neHTOW unu donkrom, oénagarwolen agre3uer K HapyxxHo o6onovke

Ha oBpasue npoBoasaT cnegyowme UCbiTaHns:

a) BHewHMM ocMoTp — no G.1 (npunoxenue G);

b) npoBepky NpOYHOCTM agre3nn M CTOMKOCTU K OTCraMBaHWIO MHOTOCSIOMHOW (NaMMHUMPOBAHHOM) Me-
Tannu4eckon donkru, HAaNOXeHHONW ¢ nepekpbiTuem, — no G.2 (npunoxexve G).

TpeboBaHud k annapaTtype U METOA UCMbITAHWUIA NpUBEAEHE! B npunoxeHun G.

12.5.17 UcnbiTaHue Ha ycagKy uzonsauum kabenen N3 nonuaTuUreHa, NonMaTuNeHa BLICOKOW NNoT-
HOCTM M CLUMTOTO NONM3TUNEHA

12.5.17.1 lNpoeeaeHWe UCMbITAHUIA

WcnbiTaHne Ha ycagky usonauum kabens na N3, BABIM n CIMN3 npoeoasaT Ha obpasuax no M3K 60811-502
¢ cobnogeHnem ycnoeuin no tabnvue 8.

12.5.17.2 TpeboBaHua K pesynsrtaTam UCMbITaHWUA

PesynkTaThl MCMBITAHWIA OOIMKHBI COOTBETCTBOBATL TpeboBaHMAM, ykazaHHbIM B Tabnuue 8.

12.5.18 UcnbiTaHue Ha ycaaKy HapyXHbIX o6onoyek kabenen us nonuatuneHa tunoe ST, u ST, u
Ge3ranoreHHoOro nonumMepa c HU3KUM AbIMOBLIAENeHnem Tuna ST,

12.5.18.1 lNpoBegeHne UcnbITaHUN

WcnbiTaHue Ha ycaaky HapyxHbix obonoyek kabenen ua M3 Tunoe ST, u ST, n LSHF tuna ST, nposo-
aat no M3K 60811-503. Ycnoeusa ucneiTaHWA NpUBeaeHsl B Tabnuue 7.

12.5.18.2 TpeboBaHua Kk pesynsratam UCMbITAHUA

PesynbTathl UCNbITAHWIA JOMKHbBI COOTBETCTBOBaThL TPebOBaHMAM, yKa3aHHbIM B Tabnvue 7.

12.5.19 OnpepeneHne TBepPOAOCTU M30MALMK Kabens M3 BbICOKOMOAYNbHOW 3TUNEHNPONUNEHO-
BOW pe3uHbI

12.5.19.1 lMNpoeegeHue ncnbiTaHnUin

TpeboeaHusa k oT6OpY 06pasLOB U METOA UCMbITAHWIA NPUBEAEHbLI B NPUINOXKEHWU |.

12.5.19.2 TpeboBaHusa Kk pesynsratam UCNbITAHWUA

PesynbTaThl MCNbITAHWIA 4OMKHbBI COOTBETCTBOBaThL TPeOOBaHMAM, yKazaHHbIM B Tabnvue 8.

12.5.20 OnpegeneHue MOAynsa YNpyrocty M3onsauum Kabensa 3 BbICOKOMOAYNbLHOW 3TUNEHNpo-
NUNeHOBOMW pPe3uHbI

12.5.20.1 MNpoeegeHue ncnbiTaHnin

OT6op, nogrotoeky obpa3uoB u ucneiTaHne nposogat no M3K 60811-501:2012 ¢ MameHeHnem Ne 1,
2018.

NamepsatoT Harpy3ky npy 150 %-HOM OTHOCMTENBHOM YAMVHEHUW. 3HAYEHWE HaNPSHKeHUA onpenenstoT
nyTeM AeneHns 3Ha4YeHNsa Harpy3kn Ha 3Ha4YeHne NonepeYHoro cevyeHns HepacTaHyToro obpasua. [Ans nony-
4YeHWs 3HavyeHusa mogyns ynpyrocty npy 150 %-HOM OTHOCUTENbLHOM YANMWHEHUW ONPELENAOT OTHOLIEHUEM
3Ha4YeHUA HaNpPsHKEHUA K 3Ha4YeHno gedopmannn.

3a 3Ha4eHne Moaynsa yrnpyroctv NPpUHMMAKOT ero MegyMaHHoe 3Ha4veHue.

12.5.20.2 TpeboBaHua K pe3ynsratam UCMbITaHUA

PeaynbTaThl MCNbITAHUS 4OMKHBI COOTBETCTBOBATbL 3HAYEHWUSIM, yKasaHHbIM B Tabnuue 8.
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13 MNpeaxkBanugmUKauMoOHHbIE UCNbITAHUA KabenbHbIX CUCTEM

13.1 O6wuKe nonoxeHUa U NpegKkBanudUKaLMoHHbIe UCNLITAHUA ANA NOATBEePXAeHUA
COOTBETCTBUA

Ecnu npegkeanucrKalLMoOHHbIE UCNbITAHWA KabenbHOW CUCTEMbI HA COOTBETCTBUE TEXHWUYECKUM Tpe-
foBaHMAM NPOLUMK YCNELWHO, TO 3TO 03HAYaeT, YTO M3rOTOBUTENb MOXKET MOCTaBNATbh HA PbIHOK KabenbHble
CUCTEMbI TOTO e TUNa C HOMUHAMNbHbLIM HanpsKeHWeM TOro e 3HadeHWsa unu bonee HU3KOrO NPU YCrioBuUK,
YTO pacyeTHOe 3HaJYeHWe HOMWHAIbHOW HaMpPsXXEeHHOCTW 3NeKTPUYECcKOro rnomns Ha aKkpaHe no U3onAuuK Ka-
Oeng He NPeBLICUT aHaNOrUYHbIX 3HAYEHUI HOMWHANBHOW HANPSAXKEHHOCTU ANEeKTPUYECcKoro nons KabensHon
CUCTEMBI, Npoleflel AaHHoe UcnbiTaHue.

MpegkeanudUKaLMOHHLIE UCNBITAHMS MPOBOAAT Ha KabenbHbIX CMCTEMAax, ANA KOTOPLIX pacyeTHble
3HAYEHUS HOMWHANBHOW 3NEKTPUYECKON HaMPSKEHHOCTW Ha 3KpaHe TOKOMPOBOASLLEN XWMbl NPEeBbILaT
8,0 kB/MM n/unwu Ha 3kpaHe no naonauuun npeebiwatoT 4,0 KB/MMm.

MpeokBanuduKauMoHHbIE UCMBITAHUA KabenbHOMW CUCTEMbI HE NMPOBOAAT B OQHOM M3 CrEeaYHLWMUX CIly-
Yyaes:

- ecnu Ha KaberbHbIX CUCTEMAX C TAaKOW Xe KOHCTPYKUMEN M apMaTypol Takoro e Tuna npoBeeHb!
npegkeanM@UKaLWoHHbIe UCMIBITAHUA NPU PaBHOM MK BonblueM HOMUHANBHOM HanpskKeHWK;

- W3roTOBUTENb MOXET NOATBEPAWUTL MOMOXKUTENLHBLIA ONbIT 3KCNNyaTauMM kabenbHbiX CUCTEM C paB-
HbIMKW UNK Bonee BbICOKMMUW pacYeTHLIMW 3HAYEHUAMU HaNPsKEeHHOCTU SNEeKTPUYeCcKoro Nons Ha akpadax no
TOKONPOBOASLLEN KUMNE WU N0 U30NSALKUK, B 3NeMeHTax OCHOBHOW M30MALMKM apMaTypbl M Ha rpaHuuax obnacrsax
Npw yCNoBWU NPUMEHEHUS KOHCTPYKLMU apMaTypbl O0HOTO TUNa;

- W3roTOBUTEMNb BLINOMNHUN TpeboBaHUA OPYroro 3KBMBANeHTHOro AMUTENbLHOr0 UCMbITaHWA, NPOBeaeH-
HOTO B COOTBETCTBUM C HAUMOHANbHLIMU TEXHUYECKUMWU TpeboBaHUAMM UNKU TeXHMYECKUMIK TpeboBaHUAMK
3akas4uka (notpebuTtens) Ha KabenbHble CUCTEMbI C TAKOW Xe KOHCTPYKUWERn M apMaTypOoi Takoro Xe Tvna.

Ecnn B kabenbHol cucteme, npolwealwen npegksanuduKkalMoHHble UcnbiTaHus, kabens n/unu apma-
Typa 3aMeHeHbl Ha Apyron kabenb w/unu apmaTypy, yXe npoweglive npegkesanv@ukalnoOHHbIE UCTbITaHWS
B COCTaBe ApYron KabenbHoW cMCTEMbl MPY paBHOM UNKW BonblIEM HOMUHAMNBHOM 3HAYEHWWM HAMPSIKEHHOCTU
3NEeKTPUYECKOro MoMs Ha 3KpaHe Mo M30NAuuK 3TOR cUCTeMbl, TO pe3ynkTaThl NPOBEAEHHLIX Npeaksanudgu-
KaLWOHHbLIX UCMNbITAHWIA pacnpocTpaHAT Ha 3TOT Kabenb W/vMnu apmaTtypy npy YCNOBUU UX COOTBETCTBUS
TpeboaHuam 13.3.

Ecnwn kabenbHyto cucteMy, NpoLUeayo NpeakBanuuKaumoHHbIe UCNbITaHWSA, U3MEHSAIOT NyTeM 3aMe-
Hbl kabensa n/unn apmaTypbl Ha gpyrve kabenb U apMaTypy, KOTOPbIE ABNAKTCH YAaCTbio KabenbHON CUCTEMBI,
He npolwefllen NpeakeanuKaLuoHHbIE UCNBITAHUSA, UMK Ha NpoLUeaLLMe UCMBITAHUS B COCTaBe OpYron Ka-
©enbHOM cUCTEMbI NMPU MEHbLUEM PacYeTHOM 3HaYeHWUN HOMUHANLHOW HaNPSXKEeHHOCTN 3MNeKTPUYECKOro Nnons
Ha 3KpaHe No M30NSALMK 3TOM CUCTEMbI, TO Ha AaHHOW KabenbHOW cucTeMe NPOBOAAT NpenkeanMukalnoH-
Hble UCMbITAHWS Ha cooTBeTcTBUE TpebosaHuam 13.2.

CocTaB npegkBannuKaLMOHHBIX U paclUMpeHHbIX NpegkBanugUKaLUOHHbIX UCMbITAHUA NPUBEOEH B
npunoxeHun C.

MpeokeanuukauMoHHbIE UCMBITAHUA MPOBOAAT TOMLKO OAWMH pas, 3@ WUCKMKYEeHWEeM CrnydqaeB Cylle-
CTBEHHOIO M3MeHeHUs1 KabernbHOW cucTeMbl (MaTepuanoB, Npolecca NPOU3BOACTBA, KOHCTPYKLUMW UMK pac-
YETHLIX 3HAaYeHWU HanpsHKeHHOCTen SNeKTPUYECKOTO Mors).

MpumeyaHunn

1 CyLLecTBEHHLIM U3MEHEHWEM CHWUTAKOT M3MEHEHWE, KOTOPOe MOXET OTPULIATENBHO MOBMUATE HA 3KCMnyaTauu-
OHHbIE XapaKTepUCTUKKM KabenbHoW cucTembl. [pyu BHECEHWWM M3MEHEHWWA B KabenbHy CMCTEMY MOCTaBLUMK NpeacTas-
NSIeT NPOTOKON ¢ NoApobBHBIM ONVUCaHWEM WCMBbITAHWUKA, U3 KOTOPOro CRedyeT, YTO BHECEHHLIE U3MEHEHUA HE SBMSATCA
CYLLECTBEHHBLIMM.

2 MNpegkeanugmkaUMoHHbBIe UCMbITaHWUSA NPOBOOAT Ha Kabensx ¢ TOKONPoBOAALLEN XWMo BoMNbLIOro cedeHus ansi
y4yeTa BO3[eiCTBUA TepMOMEXaHUHeckux hakTopos.

[okymeHTOM, NoATEEPXOAWNM NPOBEeHUe NpeaKkBanu@UKaLUOHHbBIX UCMNbITAHWUIA, SBNAETCH CBUAE-
TENbLCTBO MO pe3ynsTataM NPoOBEeAeHMS NPEAKBANNMUKALUOHHbBIX UCNLITAHURA, NOANUCAHHOE NpeacTaBuTenem
KOMMETEeHTHOro opraHa, W1 NpPoOTOKON WUCMbITAHWA, COCTABMEHHLIA M3roTOBUTENEM W NOAMNUCAHHbLIA NpaBo-
MOYHbLIM OTBETCTBEHHbLIM NULIOM, KOTOPbIW 3aCBUAETENLCTRBOBAI pe3ynbTaThl UCMbITAHWIA, UM NPOTOKOM Npes-
KBanUUKaALMOHHBIX UCNbITAHUIA, BblAAHHbLIA HE3ABUCUMON UCNbITATeNbHOM NabopaTtopuen.
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13.2 NpeakBanudMKaUMOHHbIE UCNLITAHUA KaGenbHbIX CUCTEM

13.2.1 TpeboBaHWA K NnpegKBanupUKauMOHHbIM UCTNbLITAHUAM

B npeakBanvduKauMoHHbIE UCNbITAHWUA OOMKHbLI ObITh BKMIOYEHBI 3NEKTPUYECKME UCMbITaHUA kabernb-
HOW cUCTEeMbI, KOTOpble NPOBOAAT Ha Kaberne AnvHoM He meHee 20 M M He MeHee YeM ¢ ogHUM obpasLom
apmaTtypbl Kaxgoro Tuna. MuHumanbHas gnuHa ceobogHoro y4acTka kabena mexgy obpasuamMm CMOHTMPO-
BaHHOW apMaTypbl QoMmKHa ObITe He MeHee 10 M. VicnbiTaHMA NPOBOAAT B CeAyoweM Nopsake:

a) McnbiTaHWe HanpsKEHWEM C LMKnaMun Harpesa — no 13.2.4;

b) ucnbiTaHne rpo30BLIM MMNYMLCHLIM HanpsxeHnem — no 13.2.5;

C) BHeLUHWWA OCMOTp KabenbHOW CUCTEMbI MOCMNEe NPOBEAEHUS YKa3aHHbIX MCMbITaHnin — no 13.2.6.

MoxKeT BO3HMKHYTE CUTyaums, Korga oguH uiv 6onee obpasyoB apMartypbl He COOTBETCTBYIOT BCEM Tpe-
BoBaHMAM NpegkBanugrKkauMoHHbIX UCNbITaHui No 13.2. B Takom criyvae UCnbITaHua MOryT ObiTh MpogosKe-
Hbl Ha ocTaBLUencs kabenbHoW crcTeMe (Kabenb ¢ OcTaBLUeics apMaTypoi) Nocne peMoHTa UcnbiTaTenbHOM
YyCTaHOBKM.

Ecnu octaBwasica kabenbHasi cuctema cooTBeTCTBYeT BceM TpebosaHuam 13.2, To ee cumTawT Npo-
Wwenwen npegkBanurUkauMoHHbie UCNbiTaHus. Ha apmatypy, He COOTBETCTBYIOLLYIO AaHHbIM TpeboBaHUAM,
pe3ynkTaTthl NpegkBanvUKaLUOHHBIX UCTBITAHWIA He pacnpocTpaHaT. [pyu 3TOM UchnbiTaHWe MOXeT ObiTh
npofomkeHo Ha Kaberne c 3amMmeHeHHON apMaTypo 40 Tex Mop, Noka He ByayT BeINOMNHeEHbI Bce TpeboBaHwa no
13.2. Ecnv M3roToBUTENb NPUHUMAET peLleHne BKITIYMTE OTPEMOHTUPOBaHHY0 apmaTypy B npedkBanuduka-
LVOHHbIE UCNbITaHWA kKabenbHOW CUCTEMBI, TO NPOBeAeHUe npeakBanMUKaLMOHHbLIX UCMNbITAHWA KabenbHow
CMCTEMbI CHUTAIOT HA4YaTbIM NMOCME PEMOHTA.

13.2.2 3Ha4yeHUA UcNbITaTeNbHbIX HaNPsXXeHUN

Mepea npegkeanuUKaUMOHHBIMW UCNBITAHUSMU KabenbHOW cucTeMbl cnedyeT W3MepUTb TOMLUMHY
nsonauum kabens u, npM HeobxoQUMOCTK, OTPEryNMpoOBaTh 3HAYEHWE UCNbITAaTeNbLHOMo HanpsKeHns B COoT-
BeTcTBUM C 12.4.1.

13.2.3 YcnoBuAa npoBegeHUs UCNbITAHUA U UCNbITaTeNbHasA coopka

Kabenun v apmatypa OomkHbl BblITb CMOHTUPOBAaHbI B COOTBETCTBMU C MHCTPYKLWUAMMU M3rOTOBUTENSA U C
Yy4EeTOM KayecTBa M KOMW4YecTBa MaTepuanoBs, BXOOALMX B NMOCTaBKY, BKIKOYAsA CMa30yHble Matepuarnsl (npu
Hanu4ymn).

WcneiTaHne gonyckaeTca npoBoauTe B nabopatopun, Npu 3aToM cobrntogeHve YyCnoBUiA, MOAENMPYHLLKMX
peankbHble YCNOBMSA NpoKnagku kabeneHoi cuctemsl, He oba3aTensHo.

Ecnu KOHCTpyKUWen coeguHUTENLHONW MydThl NPEAYCMOTPEHO €€ UCMNOMNb30oBaHWe Kak npu rubkon, Tak
W MpY CTaLMOHAPHOW MpoKnagke, TO oaHY MydTy MOHTUPYIOT B TMBKON KOHUrypauuun, a gpyryto — B XecT-
KOW, KaK nokasaHo Ha pucyHke 1. Ecnu coeanHuTensHas mydTa npegHasHavyeHa aAng UCnofb30BaHWs TOMbKO
ONSA CTaLMOHAPHOW (3KeCTKOW) yCTaHOBKW, TO ee yCcTaHaBMvBakT, HEMOABUXKHO 3aKpennasa Ha obenx CTOpoHax
kabensHom cuctemsl. Ecnn coeauHnTensHasa mydTa NnpeaHasHavyeHa Ansa UCNoMNb30BaHWUA TOMLKO NMpu rmbKoi
npoknagke, To ee ycTaHaBNUBAKT B r’MBKOM KOHUrypaumm Ha obenx cTopoHax KabensHol cucTeMbl.

WcneiTaTensHaa cbopka gormkHa uMmeTb U-obpasHbiil narnb n umets guameTp He Bonee gnamerpa uc-
NbITaTeNbHOTO LWNMHAPA, BKMoYasa gonyck +5 %, kak ykasaHo B 12.4.3.

MpumedvaHume — WcnbiTatensHyto cOopKy, NPEACTaBNEeHHyYH Ha pUcyHke 1, peann3oBatb NpoLue, Yem cMoae-
nMpoBaTh peanbHbie YCnoBus npoknagku. McnbiTaHwe kabenbHbIX CUCTEM C YYETOM BO3AEWCTBUA TEPMOMEXAHUYECKUX
(paKTOpOB Ha AaHHOM UCMEITATENEHOM 060PYAOBaHWM HE NMPOBOAAT.

Ecnu npu ncnbiTaHun gOMmKHbl OblTh YHTEHBI BO3AENCTBYIOWME TEPMOMEXaHWYEeCcKue (hakTopel, TO che-
4yeT paspaboTaTb cneyManbHyl0 CXeMy WUChbiTaTernbHOW cOOopKM ¢ MOLENMPOBaHMEM YCITOBWIA MPOKMaLKW.
Mpun pasHbix cnocobax NPOKNagku, a Takke BO BPEMSI MCMbITAHWIA YCMNOBUS OKPY>KaKLWen cpeabl MOryT M3-
MEHSITECS, NPW 3TOM CYMUTAIOT, YTO OHW HE OKa3bIBAKT KAKOTO-NMOO0 3HAUUTENBHOTO BIUAHUS HA pesynbTaThl
MCMNBITAHWA.

B ceA3un ¢ TeM 4TO UCNbITAHWe LONYCKAETCA NPOBOAUTL HA OTKPLITOM BO34yXe, TO PEKOMeHAyeMasn TeM-
nepaTypa okpyxatowen cpegbl npu ucnoitadum (20 + 15) °C He npumeHsaeTcs.

26

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 30/74
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60840-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=66004
https://gostexpert.ru/gost/gost-60840-2022?utm_source=pdf&utm_medium=66004&utm_term=page

rOCT P M3K 60840—2022

5 i

1 — 3axum; J; — coeguHuTenbHAA MydiTa Ana Hermbkoro (cTalunoHapHoro) U rnbKoro kpenneHus; J, — coeauHUTENbHaA MydiTa TonbKo
ansa rubkoro Kpennexsms

PucyHok 1 — lMpuMep ucnbiTaTensHoW cbopku Ans npoBedeHus npeakBannuKaluoHHBIX UCMbITaHWIA

13.2.4 UcnbiTaHWe HanpsXeHWeM C LMKNaMu HarpeBa

CBopky kabens u apmaTtypbl HarpeBalT MyTeM NPOMycKaHusA ToKa Mo TOKOMpOBoAsLEN xune Kabens
40 TemnepaTypbl xunbl Ha 0—5 K Bbille MakcMMansHOW TeMNepaTypbl HarpeBa XuMbl NP HOpMarnbHbIX YC-
noBuax akcnnyatauuun. [Npu M3MEHEHUN YCNOBUIA OKPYXKarLllerd cpelbl MOXET BO3HWMKHYTb HeobxoouMocTb
perynupoBaHua ToKa B XuNe BO BPeMSA UCTbITaHUNA.

O6opygoBaHue, ncnonb3yemoe AN Harpeea, cnegyeT BelOMpaTk Tak, 4Tobbl TeMmnepaTypa TOKONpPOBO-
Adwen xunbl Kabens gocTurana BellLeyKa3aHHbIX 3HaYeHUI Ha pacCcTOAHUW, Kak MOXHO BOnbluem oT apmaTy-
pbl. 3HaYeHWs1 TemnepaTypbl Ha NOBEPXHOCTK Kabensa perMcTpupyoT B MHOPMAaLMOHHBIX Liensx.

Ecnn TemnepaTypa McnbiTaHUA He MOXET ObiTb JOCTArHYTa, TO AONYCKAaeTCs HanoxeHne nosepx kabens
OOMNOMHUTENBHOW TENNOWU30NALNN.

O6Las NpooomKUTENBHOCTL Harpeea — He MeHee 8 4. TemnepaTtypy Ha Xune crnefyeT yaepKuBaTb
B yKasaHHbIX TemMnepaTypHeIX Npedenax He MeHee 2 4 BO BpeMS KaXOoro nepvoga Harpesa. 3atem cODOpKy
OCTaBMAT OCTbIBATb €CTECTBEHHBIM NyTEM He MeHee 16 4 0o JoCTKeHusa Temnepatypbl Ha xune 30 °C unu
3Ha4YeHwWs1, He MpeBbILaLWero TeMnepaTypy oKkpyxatLwein cpegbl bonee yem Ha 10 K, B 3aB1ucumocTu OT TOro,
Kakoe 3HadyeHue Bbllle.

B TeyeHune Bcero nepvoga ucnbitaHnin K cOopke AOMKHO ObITe MpunoxeHo HanpspkeHne 1,7U,,.

HomxkHo 6bITh NpoBegeHo 180 UMKNOB HarpeBa W oxnaxaeHus. B pacyeT Takke BKMOYAKT LMKMbI Harpe-
Ba c TeMnepaTypoi TOKONPOBOAALLEN Xunbl, bonee 4yem Ha 5 K npeBbiwaloLLeil MakcuManeHy TeMnepartypy
Harpesa TOKOMPOBOASLLEN XUMbl MPU HOPMAarbHbIX YCNOBUAX 3KcnnyaTauun. B pacueTt Takxke Aonyckaercs
BKMYaTh He bonee 10 LKMKINOB, ONUTENEHOCTE KOTOPLIX NMPU BLICOKUX TeMNepaTypax cocTaenser oT 1 go 2 u.
HomkHo 6bITh NpoBeAeHo He MeHee 180 NPUHATLIX B pacyeT LMKITOB HarpeBa npu NpuiioXKeHnn HanpseKeHus.

Bo Bpemsi npoBedeHUA UCNbITAHWIA JONYyCKaeTCs MNpepbiBaHWe LMKINOB HarpeBa Wiy npuroXKeHuss nc-
NbITATENBHOTO HAMNPSXKEHWS.

Bo Bpemsa ucnbiTaHWs He JOMKHO NMPOM30NTU Npobos naonsauum cbopku.

n puMedyaHUne — Ons paHHero npeynpexgeHma BO3MOXHOIO yxyaueHUa KadectBa N3ondaunun CGOpKl’I n BO3-
MOXHOCTW NpoBeneHnA peMoHTa 40 HacTynneHus I'Ip0609| pekoMeHOyeTCcA NpoBOANTE U3MepeHne YaCTUYHBIX pa3pAadoB.

13.2.5 UcnbiTaHWe rpo30BbLIM UMNYNBCHLIM HanpAXeHUeM

KMcnbiTaHre NpoBoaAT Ha NonHoK kabenbHoW cbopke Npu TemnepaTtype Ha xune Ha 0—>5 K Bhile Makcu-
ManbHOW TEMMNepaTyphl Ha Xune Npu HOpPMarbHbLIX YCNOBUAX 3KCNNyaTauun. TemnepaTtypy TOKOMpoBoasLLei
XUnbl cneayet NOAOEpXUBaTb B yKasaHHbIX TEMMNEpPaTypHbIX nNpefenax He meHee 2 4. Ecnu temnepatypa
UCMNbITAHWUS HE MOXET ObITb JOCTUIHYTAa, TO AOMNYCKAeTCH HanoxeHue Ha kabenb AONOoNHUTENbHOW TEPMON30-
nauun.

MmnynbcHoe HanpskeHWe npuknaabiBaloT B cooTeeTcTBun ¢ M3K 60230.

Cbopka gomkHa BbigepxaTb 6e3 npobos nnu nepekpbiTua ucneiTaHus 10 nonoxuTtensHeiMu 1 10 oTpu-
LaTenbHbIMKU UMMYNLCAMUN HANPSKEHUS COOTBETCTBYHLLETO 3Ha4YeHUs, NpuBeaeHHoro B rpade 8 Tabnuubl 4.

13.2.6 BHewHMX ocMoOTp

BHewHWin ocmoTp KabenbHOWM CUCTeMbl, COCTOALWEen U3 kabenst 1 apMaTtypbl, U TpeboBaHUs K HeMy
OOMKHbI cOOTBETCTBOBaTL 12.4.8.
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13.3 UcnbiTaHusA, NpoBoAUMbIE ANA paclMpeHUs npegkBanupuKauMoHHbIX UCTbITaHUNA
KabenbHOW CUCTEMbI

13.3.1 O6bem ucnbIiTaHUA, NPOBOAUMLIX ONA paclMpeHUA npegkBannugKauMoHHbIX UCNbITa-
HUW KabenbHOW CUCTEMBI

C uenbi paclimMpeHnsa npeakeannuguKaLuuoHHbIX UCNBITAHWUIA B HUX OOIMKHBI ObiTb BKIMHOYEHBI NEKTPK-
4YecKne UCNbiTaHuA KabernbHOW CMCTeMbl B COOTBETCTBUM € 13.3.2 1 HeanekTpuyeckne UcnbiTaHMa kabens B
cooTBeTcTBUKM C 12.5.

13.3.2 OneKkTprieckue UCMNbITAHWUA, NPOBOAMMbIE B paMKaxX pacllMpeHWA npegKkBanugpuKkaumoH-
HbIX UCNbITAHWUA KabenbHOW CUCTEMbI

13.3.2.1 OBLwKe NonoxeHus

McnbiTaHua no 13.3.2.3 NnpoBogAT Ha 04HOM UITM HecKonbknx obpasuax kabens kabenbHOW CUCTEMBI, B
3aBWMCMMOCTW OT KONMYECTBa WMCMONb3yeMol apmaTypbl, Npoledlei npegkeanugmKkaLoHHbIe UCTbITaHNS.
O6paszeu kabenbHOW cUCTEMbI OOMKEH codepxaTb B cebe He MeHee ofHoro obpasua apMartypbl KaXnoro
TWNa, Ha KOTOPOM MPOBOAAT paclUMpeHHble NpeaKkBannuKaLnoHHble UCMbITaHKUA. McnbiTaHne gonyckaeTcs
npoBoaMTh B nabopaTtopun ¢ cobniogeHnemM ycrnoBmi, MOOENUPYIOLLUX pearnbHble YCNOBWUA NPoKnaaky (ecnu
TpebyeTcsa).

AnwvHa kabena mexay ucnbiTyeMoill apmaTypoi gomkHa BeiTe He MmeHee 5 M. Obwas gnvHa kabena —
He MeHee 20 M.

Kabenb n apmaTtypa OOMmKHbI BbiTb CMOHTMPOBAHbI B COOTBETCTBUMM C MHCTPYKUWSIMW WU3rOTOBUTENS C
Y4HEeTOM KadecTBa U KONIMYeCcTBa MaTepuarnos, BKITHOYEHHbIX B MOCTaBKy, B TOM YMCMe CMa3o4qHblie Marepuvarnsi
(Mpw Hanu4wmm).

Ecnu KoHCTpykuMen coefUHUTENbHON MydpThl NpegycMoTpeHa Kak rubkas, Tak 1 xecTkas ycTaHoBKa
[ona Hernbkol (cTauWoHapHOW)] NPOKNagkv, TO AMS pacWUpeHHbIX NpedkBanuuKaLuUoHHbLIX WMCMBITaHURA
ofHa coedMHWTeNbHasa MmydTa JomkHa BbiTe ycTaHoBMNeHa B rmMbKoin KoHdwurypauvuy, a gpyras coequHUTeNb-
HaA MydTa — B KeCTKOM (CTauMoHapHORN) KOH(UrypaLmuy, KaKk NoKasaHo Ha PUCYHKe 2.

\_ - —
~—_

1 — KoHueBas mydTa; 2 — 3axuM; 3 — coeguHMTenNsHas MydTa

PucyHok 2 — lMpumep ncnbiTatensHoW cOopkn AN paclMpeHHbIX NpeakBannukauMoHHbIX UCNbITAHWIA CUCTEMBI C
OpPYron CoeanHUTENBHON MydOTOW, NpeaHasHa4YeHHOW Ana ctauMoHapHOW U rmbKon Npoknagkm

WcneiTaTensHaa cbopka gormkHa uMmeTs U-obpaszHeiid narnb u nmets guameTp He bonee aunamerpa uc-
NbITaTeNbHOro LMNMHApPa, BKNodasa gonyck + 5 %, kak ykasaHo B 12.4.3.

3a ncknioveHrem npoBepkn No 13.3.2.2 n U3MepeHns TaHreHca yrna QUanekTpuyeckux noTepb [CM. ne-
pedncnenue d) 13.3.2.3], McnbiTaHUA, YKa3aHHble B nepevrcnennsax a)—j) 13.3.2.3 npoBogAaT nocnegosaTenb-
HO Ha OJHOM M TOM e obpasue. ApmaTypy MOHTUMPYIOT Ha kabene nocne ncnelTaHui kabens Ha n3rmo.

M3mepeHre ydeneHOro anekTpUYecKoro COnpoTUBIEHUA 3NeKTPOonpoBOAALLMX NONMUMEPHLIX 3KPaHOB
kabensa [cm. nepeuncneHue k) 13.3.2.3] nposogat no 12.4.9 Ha otdensHoM obpasue kabens uz aTon xe npo-
WM3Be4eHHOW NapTumn.
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[NpoBegeHne M3MepeHUn yaoenbHOro anekTpUYeckKoro COMpOTUBIEHUSA ANeKTPonNpoBoAALWLMX Nonvmep-
HbIX 3KpaHoB kabensa He TpebyeTcs, ecnu UCMbITAHWE B paMKax paclUMpPeHHbIX NpeakBannuKaLMOHHbIX UC-
NbITAHUA NPOBOAAT TONLKO Ha apmaType.

13.3.2.2 3HayeHnsa UCnbITaTENbHOIO HaMNPsKeHUs

MNepen NnpoBefeHUEM 3NEKTPUYECKUX UCMbITAHWUIA B paMKax paclUMpeHHbIX npeakeanndukaulMoHHBLIX UC-
NbITAHWA M3MEPSIOT TONWMWHY U3onsaumK kabens n, Npyu HeobXoOMMOCTH, PErynupyloT 3Ha4YeHne UCblTaTenb-
HOTO HanpsKeHnsl B cooTBeTcTBUM ¢ 12.4.1.

13.3.2.3 lNocnegoBaTenbHOCTb 3MNEKTPUYECKUX UCMNbITAHUWA B paMKax paclUMpeHHbIX npegkBanuduka-
LMOHHLIX UCMNbITAHWIA

Kak npasuno, ucnblTaHusa NpoBoasAT B creayolem nopsake:

a) ucnbiTaHue kabena Ha Marub — no 12.4.3 6e3 nocnenyoLLEr0o NU3MEPEHUA YPOBHS YaCcTUYHLIX pas-
pagoe no 12.4.4 u ¢ nocnegywmnMM MOHTaXXOM apMaTypbl, Ha KOTOPOW NPOBOAAT paclUMpeHHble npeaksanu-
PUKaALMOHHbBIE NCNbITAHWS;

b) naMepeHne YacTUYHbIX Pa3pagoB NPU TEMNEepaType okpyXKatwen cpedbl — no 12.4.4;

C) ucneiTaHue LuKnamu Harpeea 6e3 nogaun HanpsbkeHusa — no 13.3.2.4;

d) mamMepeHue TaHreHca yrna AUanekTpudecknx notepb (ecnu pacluvpeHHble NpeakBanudnkaluoHHbIe
UCNbITAHWUA NpeaycMoTpeHsbl And kabens) — no 12.4.5.

HonyckaeTcs npoBoaguTe UCNbITaHMe Ha ApyroM obpasue kabens, oTo6paHHOro U3 3TON Ke NPOoW3BOA-
CTBEHHON NapTWK1, C NMPUMEHEHUEM CNeunanbHbIX KOHUEBBIX MydT, @ HEe Ha TOM, KOTOPbIA Oblf UCMONb30BaH
A5 ocTanbHbIX UCNLITAHWA;

€) WCMbITaHUe HanpsBKEHWEM C UuKnaMmu Harpeea — no 12.4.6;

f) namepeHne uyacTuuHbIX pa3psagoB — no 12.4.4 npu TemnepaType OKpyXKakllen cpefbl U BbICOKON
Temnepatype. VlamepeHus npoBoasT nocne nocnegHero LMKNa Harpesa no nepeuncneHuto e) unu nocrne uc-
NbITAHWMA FPO30BLIM MMMYSLCHBIM HANPsKeHUEM No NePEYUCNeHnto g);

g) MCMblTaHWE FPO30BbIM WMMMYMbCHBLIM HanpsKeHWeM C MOCMeaytolwnuM WUCMbITaHWeM HanpsikeHuem
NPOMbILUMEHHOW YacToTel — no 12.4.7;

h) namMepeHue YacTUYHbIX pa3psagoB NpU TeMnepaType OKpyXarLlelh cpefbl UMK BEICOKOW TeMnepary-
pe, ecriv OHO He BLINo NpoBedeHO Mo nepeyrcneHuto f);

i) AONOMHWTENbHbLIE TUMNOBbLIE UCMLITAHUSA apMaTypbl (CM. NnpunoxeHue H);

j) npoBepky BHelwHero Buaa kabenbHOM cUCTeMbI, BKMOYatoLen B cebsa kabenb 1 apMaTypy, Nocne KoMm-
nnekca ucnelTaHun — no 12.4.8. Ecnu paclwupeHue npeakeanMuKaumoHHOro NCNbITaHns TpebyeTcsa TONbKO
Ans apMaTypbl, To TpeboBaHve 12.4.8.2 He BLINOMHAIOT;

k) yoenbHoe anekTpu4eckoe CONPOTUBMNEHME 3MeKTPOMNpPOBOAALMX MONUMEPHbLIX 3KPAHOB NPOBEpsT
Ha oToensHoM obpasue no 12.4.9, oTo6paHHOM OT 3TOW e NPOM3BOACTBEHHOW NapTUN.

VMcnbiTaTensHbIe HANPSKEHUA OOMKHBI COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEHHLIM B Tabnvue 4 ¢ yue-
ToM TpeboBaHWi, ykasaHHbix B 13.3.2.2.

13.3.2.4 VcnbiTaHue ¢ UMKnaMmu Harpeea 6e3 nogayn HanpskeHus

COopky HarpeBatoT, Nnponyckas ToK o »wune kabens, Ao Temnepatypsl Ha 0—5 K Bbille MakcumanbHo
OONYCTUMOW TeMnepaTtypbl Harpesa XWIbl NpWU HOPMarbHbIX YCNOBUSAX 3KCNNyaTauuu.

Ecnu TemnepaTypa npoBefeHUs UCMbITAHWUSE HE MOXET BbiTb AOCTUIHYTA, TO AOMYCKAETCH HANOXeHUe
OONONMHUTENLHOR TEPMOM30NAL MK Ha Kabenb.

Harpee npoBogaT He MeHee 8 4. Temnepartypy Ha Xune nodOepXu1BarT B yKasaHHbIX npegenax temne-
paTyp B Te4yeHue 2 4 BO BpeMms KaXKgoro nepuoga Harpesa. 3atem cOOpKy OCTaBMAKT OCTbIBaTh €CTECTBEH-
HbIM NyTem He MeHee 16 4 4o gocTxkeHus TemnepaTtypbl Ha xune 30 °C unv 3HavyeHus, He NpeBbILALLLEro
TEMNepaTypy oKpyxatoLen cpeabl 6onee yem Ha 10 K, B 3aBUCUMOCTHY OT TOTO, KAKOE 3HA4YEeHWe TeMNepaTyphbl
Bbie. TOK B Xune B Te4eHue ABYX NocnegHMX YacoB Kaxgoro nepuofda Harpesa perucTpupyor.

Pe3ynbstaTthl UCNbITAHWA CYMTAKT YOAOBNETBOPUTENbHBIMKW, CNU TeEMNepaTypa TOKONPOBOASLLEN UMbl
npeBbILWAET MakCUMarbHYy0 TeMnepartypy Harpeea TOKONPOBOOALLEN XUkl NMPU HOPManbHbIX YCIOBUAX 3KC-
nnyatauun 6onee yem Ha 5 K.

JomxHo BbiTh NpoBeaeHo 60 LMKNOB HarpeBa U OXNaxaeHus.

29

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 33/74
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60840-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=66004
https://gostexpert.ru/gost/gost-60840-2022?utm_source=pdf&utm_medium=66004&utm_term=page

FOCT P M3K 60840—2022

14 TunoBble UcNbITaHUA Kabenen

14.1 O6LMe NonoxXeHUs

MeTodb! CNBITaHWIA, YCTAHOBIEHHbIE B HACTOSALWEM pasfene, npegHasHavyeHbl Ons NCATBEPKAEHUS CO-
OTBETCTBUS IKCMMNyaTaLMOHHbLIX XapakTepucTuk kabenem.

Ecnuv TunoBble UCMbITAHUA NPOLUNM YCNELWHOo, TO NOBTOPHO UX HE MPOBOAOAT, 3a UCKITHYEHUEM Creayto-
LUMX CryYaeB: 3ameHa MaTepuanoB, M3MeHeHWe KOHCTPYKLMK Kabens, TEXHONOrM4Yeckoro npoLecca, Kotopble
MOTYT MPMBECTU K YXYOLIEHUIO 3KCNIyaTaLWOHHbIX XapakTepucTuk kabens.

TunoBble UCMLITAHWA NPOBOAAT Ha Kabensx, ANa KOTOPbIX paCYeTHbIE 3HAYEHWA HOMUHANBHOM 3NeKTpu-
UYEeCKOM HanpsKeHHOCTW Ha 3KpaHe TOKoMpoBoAsLUel Xunbl He npesbiwatoT 8,0 KB/MM u/unu Ha skpaHe no
nsonauun — 4,0 kB/mm. B gpyrux cnyvasx TUNOBkIE UCNbITAHUA KabenbHbIX CUCTEM NPOBOAST B COOTBETCTBUM
c pasgenom 12.

TunoBble UCMbITAHWA, KOTOPbIE BbiNK YCNeLwHo NpoBeAeHbl B COOTBETCTBMM C NPeablAyLLMM U3OaHueM
HacTOALLEro cTaHaapTa, CHMTalT AeNCTBUTENbHbLIMU.

O6beM TUNOBLIX UCNbLITAHWIA Kabenel NpueeneH B npunoxeHun C.

14.2 TunoBble NCNbITAaHUA ANA NOATBEPXOEHUA COOTBETCTBUA

Ecnu Tunoeble ucnbiTaHus ycneLHo nposeAeHbl Ha ogHoM kabene onpeAeneHHoro ce4eHust, HoM1Harb-
HOro HanNpsPKeHWA W KOHCTPYKUWUM unn Bonee, TO pe3ynbTaThl UCMbITAHWA MO NOATBEPXOEHWI0 COOTBETCTBUSA
no HacTosALEMY CTaHO4apPTy PacnpocTpaHsaIoT Ha kabenu ¢ ApYrMmMmn Ce4eHWAMKU, HOMWHaMNbHbLIM HanpshXkeHnem
U KOHCTPYKLMSIMUW, €CNK BbINOMHEHBI BCE YCNOBWSA MO NepevucneHunsm aj—e):

a) rpynna HanpsikeHus AormkHa ObiTb He Gonee rpynnbl HANPSXeHUa ucneiTyemoro(bix) kabensa(en).

Kabenu ogHoi rpynnbl HanpsxeHusi — aTo kabenu ¢ HOMUHaNbHbLIM HanpsikeHneM, Merow M obliee
3HaveHne U,,, MmakcumansHoe HanpskeHue ana o6opyaoBaHua U OOVHAKOBbIE YPOBHM UCMbITATENLHOTO Ha-
npsxeHus (cM. rpadel 1 1 2 Tabnuubl 4);

b) ceveHue xnnbl — He Bornee ceveHns XUnbl UCNbITAHHOTO(bIX) Kabens(en);

C) KOHCTpyKUuA kabens Takas e unu nogobHasa KOHCTPYKUMK ucnbiTaHHoro(klx) kabensa(en).

Kabenu cunTatoT obnagatwLwnummn nogobHoN KOHCTPYKLMER, eCnu TUM 1 NPOLECC HaNoXeHUs U30MNsL1A 1
3MNeKTponpoBOAsLLMX IKPAHOB Takue xe. [ToBTOPHO He NPOBOAAT TUNOBbIE 3NEKTPUYECKMe UCMbITaHUa 13-3a
pasnu4nin B TUNE UNKU Matepuane Xunbl, MK 3alWTHbIX MOKPbLITWUIA, HANOXEHHbIX Ha 3KpaH no nsonauumn kabe-
N8, ecnn 3TV Pasnuyuns He OKasbliBalT 3HAYUTENLHOIO BO3JENCTBUA HA pe3ynbTathl MCNbITaHWi. B HeKoTopblx
cry4yasx MOXeT oKasaTbCs LenecoobpasHbiM NOBTOPUTL OOHO MMM HECKOMbKO TUMOBbLIX WCAbITAHWIA (Hanpu-
Mep, UCNbITAHWE Ha M3rub, UCMbiTaHWe LMKNamn Harpesa u/unu ucnbiTaHue Ha COBMECTUMOCTb);

d) pacyeTHOe 3HaYeHe HOMUHAaNbBHOW 3MEeKTPUYECKOW HaMNPsSXEHHOCTU Ha aKpaHe no xune kabens He
npeBblllaeT 3Ha4YeHUS ANEKTPUYECKON HanpsHKEHHOCTW Ha 3KpaHe Mo xune ucneitaHHoro(bix) kabens(ew) 6o-
nee 4yem Ha 10 %;

€) pac4eTHOe 3Ha4eHne HOMWHarNbHON ANMEeKTPUHECKON HanpsXKEeHHOCTM Ha 9KpaHe No U30MALUK He npe-
BbILLIAET 3HaYeHWEe ANEeKTPUYECKON HanpsKeHHOCTW Ha 3KpaHe no M3omAuMK UcnbiTaHHoro(bix) kabens(en).

TunoBble UCNbITAHUS 3NEMEHTOB KOHCTPYKUMK kabens no 12.5 HeobxogMMo NpPoBOAMTE TOMbKO Ha Tex
obpasuax kabenei ¢ pasHbIMU HOMUHAMBHLIMKU HANPSKEHUAMN UMW C Pa3HLIMU HOMUHAMbHBIMKU CeHEeHNAMMU
UM, Y KOTOpbIX A4NS UX NPOU3BOACTBA NPUMEHEHbLI pasHble MaTepuansl U/UNKU pasHble NPoU3BOACTBEHHbIE
npoueccel. CnegyeTt y4nTbiBaTh, 4TO MOXET noTpeboBaTbca NOBTOPHOE NPOBEAEHME NCNbITAHWIA Ha CTapeHune
Ha obpasuax kabensa Ans NpoBepKW COBMECTUMOCTW MaTtepuanos no 12.5.5, ecnu komBuHaunsa matepuancs,
HaHeCeHHbIX Ha 3KpaH Mo u3onauuK kabens, oTnMyaeTcs oT kombuHauuM matepuanos kabens, Ha KOTOPOM
paHee NpoBedeHbl TUMOBbIE UCTMbITAHWS.

MoaTeepxaeHWeM NpoBedeHUs TUMOBbLIX UCMbITAHWUIA ABNSAETCA CBMAETENbCTBO, NognucaHHoe npeacTa-
BWTEMEM KOMMETEHTHOrO KOHTPOMbHOro opraHa, Unu NpoTOKOM, COCTaBMEeHHbIA U3roToBUTENeM, B KOTOPOM
npeacTaBneHbl pesynbraThl UCAbITAHWA, U NOAMWCaHHbLIA OTBETCTBEHHbLIM JIMLLOM, UMW NPOTOKOMN TUMNOBbIX UC-
NbITAHWIA, BblAAHHbLIA HE3aBUCMMOW UCNbITAaTENBHOW NabopaTopuei.

14.3 O6beM TUNOBbLIX UCNLITAHUNA

B TUNoBble UCNbLITAHMA OOMKHBI ObITh BKMIOYEHB! 3NeKTpUYeckMe ucneiTaHua kabena no 12.4.1 n 14.4,
HeaneKTpMYecKne UCNBITaHUS 3NeMEeHTOB KOHCTPYKUMK kabensa u kabena no 12.5.

HeanekTpuyeckne UCMbITaAHUSA 3NEMEHTOB KOHCTPYKLMK kabensa (M30naumm 1 Hapy>KHon 06ono4YkK) npo-
BOAAT B COOTBETCTBUM € Tabnuuen 5. McnbiTaHue kabenel B yCNOBWsX NoXKapa NpoBoAAT B TOM Cry4ae, ecnu
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M3roToBuTerb HaMepeH noaTeepanTb, YTO OaHHbIA TMN kabens cneunanbHON KOHCTPYKLUWK COOTBETCTBYET
3adaHHbIM TDEGOBBHMHM I'IO)KaDHOPI BesonacHocTu.

14.4 TunoBble 3NeKTpUYecKkue UCNbITaHUA Kabenen

VMcnbiTaHua no nepevncneHnsm a)—f) NpoROAAT nocnefoBaTeNnbHO Ha ogHOM obpa3ue kabens 6es3 ap-
MaTypbl AnvHOW He MeHee 10 m:

a) vcnbiTaHne Ha M3rnd — no 12.4.3 ¢ nocneayrLWnMM MOHTaXOM KOHLEBbLIX MydT ANA UCMbITAHUA K
M3MepPEeHNIn YPOBHS YaCcTUYHbIX PaspsaoB NpuW TeMmneparype okpyxatLwen cpedbl no 12.4.4;

b) namepeHue TaHreHca yrna OUanekTpuyeckux notepb tg 6 — no 12.4.5.

[aHHOe ncnbiTaHWe gonyckaeTcs NPOBOAMTL Ha ApyroM obpasle kabens, oTobpaHHOro OT TOW Xe Mpo-
WM3BOACTBEHHOM NapTUK, YTO U obpaseLl, MCNOoNb30BaHHbLIA NS OCTABLUENCS YacTU UCTbITAHUIA;

C) WMCMbITaHWe HanpsBKeHMeM ¢ uMKnamu Harpeea — no 12.4.6 ¢ nocnefywwmmMm U3aMepeHnemM HacTuy-
HbIX pas3psaoB Npu TEMMNepaType okpyXatwwen cpedbl no 12.4.4. VicneiTaHue NpoBOASAT NOcne nocnegHero
LUWKIa Harpesa U Nocne UCMbITaHWs rPO30BbIM UMMYITbCHLIM HanpsaxeHuem [cMm. nepeduncneHue d)];

d) vcnbiTaHWe rpo30BbIM WMMNYMLCHLIM HAMNPSXKEHUEM C MOCNeayrLlMM WUCMLITAHUEM HanpsKeHuem
NPOMbILUIEHHOW YacToTel — no 12.4.7;

e) U3MepeHMe YacTUYHbBIX pa3psifoB Npu TemMnepaType oKpyxatwLweid cpeabl — no 12.4.4, ecnu OHO He
ObINo NpoBeAEHO MO NepPevYMCIIeHUIo C);

f) BHewHwin ocmoTp kabensa nocne BbllenpUBEAEHHbLIX UCNbITAHMA — no 12.4.8;

g) yaoerbHOe SNeKTPMYEecKoe CONPOTUBIIEHWE 3NEeKTPONPOBOASALLMX MOMMMEPHbIX 3KPaHOB U3MEPSIOT Ha
oTaoensHoM obpasue no 12.4.9.

3HayeHNs UcnbiTaTeNbHbIX HANPSXKEeHUIA OJOMKHBI COOTBETCTBOBATL 3HAYEHUAM, NPUBEOEHHLIM B COOT-
BETCTRYHOLNX rpadgax Tabnuupbl 4.

15 TunoBbIe UCNbITaHUA apMaTyphbl

15.1 O6LWmMe nonoxeHns

VMcnbiTaHua, ycTaHOBMEHHbIE B HACTOSLLEM pasfene, npefHasHadeHbl Ans MoOTBEPKOEHUA COOTBET-
CTBMWS 3KCNNyaTauMOHHbIX XapaKkTepuCTUK apMaTypbl.

Ecnu TMnoBble NCNbITaHWs 3aBepLUEHbl YCNELLHO, TO X He NPOBOASAT NOBTOPHO 33 UCKMTKOYEHUEM Crieqy-
IOLLMX CryYaeB: U3MEHEHWe KOHCTPYKUMK Kabens, 3aMeHa Mmatepuanos, U3MeHeHNe TEXHOMOrM4YecKoro npo-
Lecca, KOHCTPYKUWWM UMW pacHeTHbIX 3HaYeHWA HarnpsKeHHOCTU 3MeKTPUYECKOro nors, KoTopble MOTyT Npu-
BECTM K yXYOLIEHNK IKCNyaTaLMOHHbBIX XapakTepucTuK kabens.

VMcnbiTaHua NpoBogAT Ha apMaTtype B Tex cnydasx, OAns KOTOPbIX pacyeTHble 3Ha4eHUss HOMUHaNbLHOM
HanpsKeHHOCTW Ha 3KpaHe TOKOMpOoBOAsWEen unbl He npesbiwatoT 8,0 kKB/MM w/wunn Ha aKkpaHe no W3o-
nauun — 4,0 kB/mM. B gpyrux cny4asx ucnbiTaHnsa NnpoBoaAaT Ha kabenbHon cucteme. TUNOBbIE UCMbITaHWS
kabenbHOW CUCTeMbl NMPOBOASAT B COOTBETCTBMM C pasaenomMm 12, a npenksanuduUKalMoHHble — B COOTBET-
CTBWK C pasgenom 13.

O6beM TUNOBLIX MCNbITAHWIA apMaTypbl MPUBeAEH B npunoxexuu C.

MpumeyaHune — MeToabl MCMbITAHUA KOHLEBLIX MY(PT Hapy:HOW YCTAHOBKMA Ha CTOMKOCTb K BO3AEWCTBUK
aTMOCEpPHLIX OCAAKOB UMK 3arpA3HEHUIA B HACTOALLIEM CTaHAapTe HE YCTAHOBMNEHSI.

15.2 TunoBbIe UCNbITAHUA ONA NOATBEPXOEHUA COOTBETCTBUA

Ecnu TvnoBble ncnbITaHWa yCnewHo npoBedeHbl Ha ogHoM Wiy Gonee oGpasue apmaTtypbl C OOHWM
unu Gonee o6pasuom kabens onpegeneHHoro(bIx) ce4eHns(1ii), 0oAMHAKOBOrO HOMUHAMNBLHOIO HaMpPsHKEHWs U
KOHCTPYKLUW, TO pe3ynsTaThl UCMLITaHUA MO NOATBEPXAEHWIO COOTBETCTBUS HACTOSALLEMY CTaHaAapTy pacnpo-
CTPaHSAIT Ha apMaTypy ¢ ApPYrMMU HOMUHAMNBHEIMU HANPSHKEHWAMU U KOHCTPYKUMAMU W OpYTMMU Kabensmu,
€CINU BbINOINHEHbI BCE YCMOBUS MO nepevucneHnsam a)—d).

TunoBble UCMbITaHWUS, KOTOPLIE YCNeLWHOo NpoBeAeHbl B COOTBETCTBUM C NpeabigyLinM n3gaHmeM HacTo-
Alero cTaHgapTa, CHMTalT A4eiCTBUTENbHbLIMY.

a) Mpynna Hanps»keHua He Gonee rpynnbl HANPSXKEHUSA UCTLITYeMOW apMaTypbl.

ApmaTypa ogHON rpynnbl HANPsKEHUs — 3TO apMaTtypa, 3HayeHUue HOMUWHAMNBHOTO HamnpsikeHWs KOTo-
poit U, SBNAETCS caMbiM MakcUMankHbIM HanpsikeHnem o6opyaoBaHus, BolAepXKasLuas UCNLITaHNS TEMU Xe
3HaYEHWAMMW UCNBITATENBHOIO HanpskeHus (cM. rpadsl 1 1 2 Tabnuusl 4);
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b) cedeHue xunbl, HOMMHaNbHOE HANPSKEHWE U KOHCTPYKLMSA kabens HaxoaaTcsa B npegenax, npuMe-
HAEMbIX MPW TUMOBLIX UCMNbITAHWAX ANA NOATBEPKAEHWUSI COOTBETCTBMA No 14.2;

C) KOHCTPYKUMS apMaTypbl Takas e unu nogobHas KOHCTPYKLUUKU UCTbITAHHBIX 0BpasLoB apMaTyphl.

ApmaTypy paccMaTpuBalT Kak MMelLy NoAobHYH KOHCTPYKLUMKO, eCrv TUM U NPOLECcC HaNoXeHus
M30MNSALUN 1 3NEeKTPONPOBOASALLMX 3KPAHOB TaKkue xe.

TunoBble 3NeKTPUYECKUE UCMbITAHUA U3-3a PasnMyni B TUNE COEQUHEHUSA UMM MaTepuane, unu 3awunT-
HbIX MOKPBLITUIA, HANOXEHHbIX MO OCHOBHOMW M30MNALWK apMaTypbl, HE MOBTOPSOT, ECMW 3TV Pasnuyns He MoryT
oKasaTb 3HAYMTENbHOMO BO3LENCTBMSA Ha pesynbTaTbl UCMbITaHWA. B HEKOTOpbIX crydYasx MOXeT ObiTh Le-
necoobpa3Ho NOBTOPUTH OOHO UIW HECKOINBKO TUMOBLIX UCMLITAHUIA (HAaNpuUMep, UCMLITAaHNE MO U3MEPEHUHD
YaCTU4YHbLIX Pa3paAnoB);

d) pacuyeTHble 3Ha4YeHUs HOMUWHANbLHOW HANPSXKEHHOCTWU 3NEeKTPUYECKOro Mnorns B OCHOBHOW W30nauum
apmaTypbl U rpaH1Lax CONPUKOCHOBEHMA U30NAUUKY Kabens n apmaTtypbl HE MPEeBbILAT 3Ha4YEeHNN UCTIbITaH-
HOW apmaTypbl;

€) AnS LUTEeKePHbIX PpasbeMHbIX coeauHmuTenen Tuna «plug-in» nonHoe cooTeBeTcTBME TpeboBaHNAM BO3-
MOHO TOMBKO A58 KOMOUHALUKW NPOXOAHOIo U30naTopa, pasbeMHOro coeauHUTENs 1 Kabens, noaBepraemMbix
TUMNOBOMY WCMbITAHUIO. XapaKTepPUCTUKM U COBMECTUMOCTL Pa3beMHOro COeduMHUTENs crneayeT NpoBepsTh,
ecnu NPoOXogHOW WM30MATOP, YCTAHOBIEHHLIA B pa3beMHOM CoeduHUTene, OTNUYaeTca OT MPOXOO4HOro U30-
NATOpa, UCNOMNbL30BAHHOMO B M30NMPOBAHHOW KOHLIEBOW MydTe, Npu NpoBedeHWNn KBanuUKaLWnoOHHOIo M-
NbiTaHUs.

[na pacnpocTpaHeHus pesynbTaToB MCMbITaHWIA NO NOATBEPKLEHWIO COOTBETCTBUS Ha ApyrMe Kombu-
HauWX pasbeMHbIX COeAMHUTENEeNn U NPOXOOHLIX U30NATOPOB C LiENb obecneyYeHns B3aMMO3aMeEHSEMOCTHU
BBOAOB ClnefyeT NOBTOPUTL OOHO UMM Bonee TWUMOBLIX 3MNEKTPUYECKUX UCNBITAHUN (Hanpumep, U3aMepeHune
YaCTUYHLIX Pa3paaoB).

MoaTeepxxaeHWeM NpoBedeHUs TUMNOBbIX UCNbITaHWIA ABNAETCA CBUAETENLCTBO, NOANUCAHHOE NpeacTa-
BWTENEM KOMMETEHTHOrO KOHTPONbLHOTO OpraHa, WKW MpPOTOKOM, COCTaBMEHHbLIN W3roTOBUTENEM, B KOTOPOM
npeacTaBneHbl pesynsTaThl UCNbITAHWA, U NOANWUCAHHBLIA OTBETCTBEHHbLIM NMULOM, UMK NPOTOKON TUMOBbLIX UC-
MblITAHWIA, BblAaHHbIA HE3AaBUCUMOM UCNbITATENBHOM NabopaTtopuen.

15.3 Tpe6oBaHMA K TUNOBbLIM UCMNbITAHUAM

ApmaTypa gofmKHa BblAepaTb McnbiTadns no 15.4.1 n 15.4.2

OnuHa kabens Mexay CMOHTUPOBAHHOW apMaTypor AOMKHA OblTe HE MeHee 5 M.

WcnbiTaHnsa npoBoasT Ha ogHoM obpasie apMaTypbl Kaxaoro Tuna.

ApMaTypy MOHTUPYIOT NepeA NepBbIM UCMBITAHWEM MO U3MEPEHUIO YaCTUYHbIX pa3psaoB.

ApmaTypa gomkHa 6biTb CMOHTMpOBaHa Ha kabene B COOTBETCTBUW C WMHCTPYKUMSIMW M3roTOBMTENS,
KayecTBOM W KONMWYECTBOM Matepwuarnos, BXOASLIMX B MOCTaBKY, BKMOYasi CMasovHble Matepuansl (Mpy Ha-
n4mn).

HapyxHasa noBepxHOCTb apmaTtypbl OormkHa ObiTh cyxol u vucton. Kabenw u apmatypy He cnenyet
noggepratb kakuM-nnbo cnocobam KOHOULMOHWPOBAHWSA, HE YKa3aHHbIM B MHCTPYKUMAX W3rOTOBWUTENS, NPW
BO30ENCTBMM KOTOPOTO MOTYT M3MEHWUTLCH 3NEKTpUYecKMe, TENOBBIE UM MEeXaHWYEeCKME XapaKTePUCTUKN.

Mpw ncneiTaHuAX No nepevncrieHuam a)—e) 15.4.2 coeguHuTensHble My Thl A0MKHbI BbITe 0becneve-
Hbl Hapy»HoR 3awmMTon. Ecnv noaTBepxgeHo, YTO HapyXHas 3alMTa He OKa3biBaeT BNUSHWA Ha XxapakTepu-
CTUKW M30MALWMK COEQUHUTENBHOW MydThl, HANPKMMEpP OTCYTCTBYIOT BO3OENCTBYKLIME TEPMOMEXaHUYECKMe
dakTopbl UNW OMNACHOCTbL HECOBMECTMMOCTW C OPYrMMM 3MeMeHTaMW KOHCTPYKUMK MyMdTbI, TO 3alMTY He
NPVUMEHSIOT.

15.4 TnoBbLie aNeKTpU4ecKk1Me UCNbITAHNUA apMaTypbl

15.4.1 3HayeHUA UcNbITaTeNbHbIX HaNPXXeHUN

[Mepen npoBegeHMEM TUMOBLIX AMEKTPUHECKUX UCMBITAHWI apMaTypbl cnegyet U3aMepuTh TOMWMHY U30-
nAuUK Mcnonk3yeMoro kabens v npyv HeoBXxoOUMOCTKM OTPErynMpoBaTh 3HA4YEHWUS UCTbITATENbLHbLIX HANpaXe-
HWA no 12.4.1.

3HaueHWs UcnbiTaTeNbHbLIX HANPSKEHUA OMXHBI COOTBETCTBOBATE 3HAYEHMAM, YKa3aHHbIM B Tabnuue 4.

15.4.2 MocnegoBaTenbHOCTb UCNbITAHWUNA

KMcnblTaHua apmaTypbl NPOBOAAT B criefylolemM nopsagke:

a) M3MepeHue YacTUYHbIX Pa3psgoB Npy TeMnepaType OKpy»Kawllen cpeasl — no 12.4.4;
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b) ucnbiTaHve HanpsxeHnem ¢ unknamu Harpesa — no 12.4.6 npu atom U-oBpasHbin n3rnb kabens He
TpebyeTtcs;
C) M3MepeHWe YacTUYHbIX paspanos — no 12.4.4:
- Mpy TemnepaTtype oKpyXawllen cpeqsl,
- MpW BbICOKOW TeMnepaTtype.
W3mepeHne npoBoAsT Nocne NocnegHero Lukna UCnbiTaHust No nepeyvyncrneHunio b) unu nocne mcnbita-
HWS TPO30BbLIM MMMYNbCHBIM HanpsXXeHWeM rno nepeduncreruto d);
d) McnblTaHWe rpo30BbIM WMMNYMbCHbLIM HanpsKeHWeM € MOCMeayoLWwnM UCMbITaHWeM HanpsiKeHWem
NPOMbILUIIEHHON YacToTel — Mo 12.4.7;
e) W3MEepEeHMEe YacTUYHbIX Pa3psanoB NpU TeMnepaType OKpyXarLlelh cpefbl UMK BLICOKOW Temnepary-
pe, ecriv OHO He OLINo NPOBEAEHO MO NEPEYUCTNIEHNIO C);
f) mononHWTenbHbIE TUNOBLIE MCMBITAHWMA apMaTypbl (CM. NpunoxeHne H);
g) BHELWHMWA OCMOTP apmaTtypbl MNOCME BbINOMHEHWUA KOMIMIEKCA BbllUENPUBEAEHHbLIX UCMbITAHWMA — Mo
12.4.8.1.

16 SnekTpuyeckmne UCMNbITaHUS NOCne NPoKnaaKku

16.1 O6LWMe nonoXeHus

KMcnbiTaHmsa HOBbIX kabenbHbIX NMHWA MPOBOLAT MOCMe 3aBeplUieHUss MOHTaxKa kabena v apmaTtypbl K
HeMY.

PekomeHOyeTcs MPOBOAWTL MCMbITAHWE HAPYXHOW 000M0YKM Kabensa HanpsKeHMeM NMOCTOSHHOrO ToKa
no 16.2 n/unu ncnbiTaHne M3onsuun kabens HanpshkeHneM nepeMeHHoro Toka no 16.3.

Ha kabenbHbix NUHUAX, [Oe NPOBOAAT TONMbLKO UCMbITAHWE HapyxHoW obonoyku no 16.2, npouenypbl obe-
CrnevYeHnss Ka4ecTBa NpPW MOHTa)e apMaTypbl N0 COrMacOBaHUID MeXOy W3roToBMTENeM M NoapsagvYvMKkoM MoryT
CTaTb 3aMeHOR UCMbITaHUS U30MALUK, NPOBOAMMOrO B COOTBETCTBMMU C 16.3.

16.2 UcnbiTaHne HapyXHOW 060M04YKM KaGens HanpshkeHMeM NOCTOAHHOIO ToKa

YpoBeHb UCMNbITATENBHOIO HANPSXKEHUS, NPOSOIMKMTENBHOCTL UCNBITAHWA U YCNOBWS €r0 NPOBeeHUs —
B cooTBeTcTBUM ¢ M3K 60229:2007 (pa3gen 5). VicnbiTaTensHOe HaNpsiKeHWe NpuKnagbiBaT MeXay Kaxaon
MeTannmyeckon obonoYykon unv MeTannM4eckuMm 3KpaHoM (CoegUHEeHHbIMU BMECTe), ecnu oba aTux anemeH-
Ta HaxooaTca B Kabene, 1 3eMnen.

[nsa Toro, 4ToObl UCNbITaHWe ObINO pesynsLTaTUBHBLIM, HEOOX0AMMO YTODbBI 3emnsa Oblfla B XOpOoLeM KOH-
TakTe CO BCel BHELLHEW NOBEPXHOCTBIO HapyXHON 0bonovkn kabens. [ina aToi Lenwn gonyckaeTca HaHeceHne
NpoBOAALLEro CNnos No HapyxHon obono4ke kabens.

16.3 UcnbiTaHme naonauun kabens HanpaXxeHWeMm nepeMeHHOro Toka

WcneiTaTensHoe HanpsikeHne nepemMeHHOro Toka OSMKHO DbiTe NpunoXeHo K obpasuy:

- B TedeHne 14 B cooTBeTCTBUM ¢ rpachoir 10 Tabnuubl 4, nnu

- 3Ha4YyeHunem U0 B TeYeHue 24 4, unun

- 3HAYEHUEM U B TEYEHNE BPEMEHW, YCTAHOBMEHHLIMUY MO COrMAacOBaHWID MEXY 3aKazdukom (notpebu-
TENEM) U U3roTOBUTENEM.

dopmMa BOMHbLI UCNLITATENLHOTO HAMNPSPKEHWA A0MKHA BbITh CUHYCOMAANbHOW, YacToTa — B AMana3oHe
20—300 lMNu. Ans o4eHb ANUHHBIX KaOenbHbBIX IMHWIA MO COrMacoBaHMD MeXay 3akasqnkom (notTpebutenem) u
M3roToBUTENEM MUHMManbHas YacToTa MoXeT ObiTb yMeHblueHa Ao 10 Iy, [na kabenbHbIX TMHWIA, KOTOpPbIe
ObInu B 3Kcnnyaraummn, 4oMycKaeTCcsa NPOBOAMTL UCMbITaHMA Npu Bonee HU3KUX HaNpPsHhKeHNax n/unm meHbLein
NPOAOIMKUTENBHOCTLI, YeM yKasaHHble B rpade 10 tabnuybl 4. NapameTpbl UCMLITAHWA SOMKHBLI BbITH yCTa-
HOBMEHLI C Y4ETOM CPOKa 3KChnnyaTauum, YCIOBUA OKPYKalLLen cpeabl, NpealecTByowmnx npoboes v uenu
NCNbITAHWUNA.

M3mepeHne ypoBHA YacTUYHbLIX pPaspsagoB Mpu NPUNOXKEHHOM HaMpshKEHUM NMepeMeHHOro Toka [ony-
CKaeTcs NPOBOAWTb MO COMacoBaHUID MeXy 3akasdnkoMm (moTpebuTenem) u M3rotoBMTENeM. Takke Mo co-
rMacoBaHWI0 MEX Y 3aKasqvKom (notpebutenem) M M3roToBMTENEM YCTaHaBMMBAOT NOPSAAOK NPOBEAEHUNS WC-
NbITAHWIA, 3HA4YeHWe () UCMbITATENbLHOMO HANPAXKEHUA U KPUTEPUUN NPUEMKMN.
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Tadtnuua 1— M3onaunoHHble maTepuansl Kabenew

MaxkcumansHas Temneparypa Ha xune, °C

M3onsumoHHbLIA maTepuan NPW KOPOTKOM 3aMblKaHWK

npu HDE:AC?_IHHH;?Z )LICM”OBMHX NPoAOIKUTENBHOCTBH
yarau He bonee 5 ¢
TepMOonnacTUYHbINA NOMMITUNEH HWU3KOM NnoTHocTM (MAHIM) 70 1302
TepmonnacTU4HbIA NOAUSTUNEH BbICOKOW NrnoTHocTw (M3BIT) 80 1602
Cuwutein nonuatuneH (ClM3) a0 250
3TuneHnponuneHosas pesunHa (3AMP) 90 250
BblcokomoaynbHas Uy NOBbILLEHHON TBEPAOCTM 3TUMEHMPO- 90 250
nuneHosas pesuHa (BAMNP)

@[No cornacoBaHWio MEXAY U3rOTOBWUTENEM W 3aKkasqyukom (notpebGutenem) npu ncnbitTaHuy kabens c nsonsauynen
n3 M3HM* v N3BI1 3Ha4eHWa TeMnepaTyp KOPOTKOro 3aMblKaHus, yKkazaHHble B Tabnvue, MoryT BbiTe YBENUYEHb! Ha
20 °C, ecnu no xune 1 U3onsALMK HanoXeHbl ANeKTPONPOBOAALLNE SKPaHbI.

Tabnuua 2— Martepuansl HapyxHoW obonoykn kabenewn

MakcumarnkeHas TeMnepaTypa Harpesa
UMbl NPU HOPManbHBIX YCIOBUSX
akcnnyaTauuu, °C

YenosHoe 0b603Ha4eHue

MaTepuan Hapy>KHOW 060N0YKK
matepwana (Tuna)

, ST 80
MonueuHUNxNopuaHeli nnactukat (MBX) 1
ST, 90
ST 80
3
MonnaTtunex (M3) ST, 90
BesranoreHHbIli nonuMep ¢ HU3KUM STy5 90

abiMoBbigeneHnem (LSHF)

Tabnuua 3-— 3HayeHUda TaHreHca yrna aManekTpudeckux noteps tg & M30NAUMOHHBIX MartepuanoB Kabenei

Obo3HauyeHue U3onNALMOHHOro Matepuana (cm. 4.2) | na | naBn | 3MNP/B3MP | crna

MakcumanksHoe aHadeHue tg 5 1074 | 10 | 10 | 50 | 102

alinsa kabenel ¢ naonauMelr Ha ocHoee CI3, copgepXallero cneuuansHble A06aBKU, MakCUMansHOEe 3Ha4YeHue
tg 5 =50 104

Tabnuua 4 — WUcnbiTateneHble HANPAXeHWA
B kunosonerax

3HadveHne WNamepe- McnbitaHue UcnbiTa-
MaachO-e U, anaon- | Wenbita- HWe Jac- Name- I/Iacnbna:we_ rPO30BLIM M:nbg HWe Ha-
HomunansHoe | M37TeH peneneHns | Hue Han- | TWUYHBIX peHne |HAMPRKEHN- | nbcHbM | T2 NPSKEeHN-
Hanpskenmet | HAMPAKE- o ira- psxeHu- | paspanos | tgdno EM C LMK o hawenm- | HAMPRKE- o nocne
U HUe ANA | o horo Ha- | eM 10 9.32 | no 9.2 u 12,458 | MU HArDEBa | o hy 40,42, | HUeM IO npoknag-
O0OPYAO- | overn, | 25U, | 12442 | Uy | 012487 Tapazy | T2AT ] o
BaRUA YUy U, 1,50, 0 13.2.52 Y0 16.3°
Ot 45 po 47 52 26 65 39 26 52 250 65 52
OT1 60 no 69 72,5 36 90 54 36 72 325 90 72
OT1 110 go 115 123 64 160 96 64 128 550 160 128
01132 no 138 145 76 190 114 76 152 650 190 132
Ot 150 go 161 170 87 218 131 87 174 750 218 150

" OwunbKa oT opuriHana.
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c12.4.1.

c 16.3.

€ [INs HOMUWHANbHBIX HANPSXEHUN, HE YKa3aHHbIX B rpade 1, cm. 8.4.

a an HeoBxoaMMOCTK 3HAYeHWUsT UCMbITATENbHbBIX HaI'IpH)KEHMﬁ A0nycKaeTca KOpPPekTUpoBaTh B COOTBETCTBUK

b an HeoBXoaMMOCTKM 3HAYEHUSA UCMbITATENbHBLIX Hal'lpﬂ}KEHVIIJ"I AonyckaeTca KOppeKTMpoBaTh B COOTBETCTBUN

Tabnuya 5— TunoBble HEANEKTPUYECKUE UCMBITAHMSA M30NALWK U HapyXHblx obono4ek kabenen

YcnosHoe 0bo3HaveHne
WU30NAUMOHHOINC MmaTtepuhana
(cm. 4.2 4.4)

Maonauymsa

Hapy»xHas obonouka

na

nasn | anp | BanP | CMna

sT, | sT, | sT, | sT,

STy,

MpoBepka KOHCTPYKLUWK; UCTbITa-
HWE Ha BOAOHEMPOHNLIAEMOCTE?

MNpume

HAKT HE3aBUCKMMO OT MaTtepunanos

M30MALMA 1 HapY>KHOM 0B0M0YKK

MexaHn4ecKkue xapaKTepucTUKK
(NpoYHOCTL NpW paspeiBe U OT-
HocUTenbHOE YANMHEHWe Npuy
paspbiBe):

a) Ao ctapeHuna
b) nocne ctapeHus B TepmocTaTte

c)nocne ctapeHus kabens (Mc-
MbITaHWE Ha COBMECTUMOCTb)

WcnbiTaHve nop AasneHvem npu
BbLICOKOW TeMnepaTtype

CTOWMKOCTb K BO3OEACTBUH HN3-
KOW TEMMEepaTypsbi:

a) ucnblTaHWe Ha yANUHEHWE Mpu
HW3KOW TemnepaTtype

b) ncnelTaHve Ha ygap npv HU3-
KOW Temnepatype

McnbiTaHme Ha noTepr Macchl B
TepMmocTaTe

WMcnelTaHve Ha Tennoson yaap
McnblTaHWe Ha 030HOCTOMKOCTb

WcneiTaHne Ha TENNOBYH fe-
dopmauuo

MaMEpEHMe NNOTHOCTU

OnpefeneHne coaepXaHns
cauP

WMcenbeiTaHue Ha ycaaky
OnpepeneHne TBepOOCTU
OnpegenexHue MoOyNs ynpyroctu
OnpepneneHue 3HavYeHus pH

WcnbiTaHme Ha anekTponposogn-
MOCTb
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QOkoHYaHue mabnuysi 5

= 3HaAK «—» — UCNblTaHWE HE NPOBOAAT.

towKue npoaonbHOMY NPOHUMKHOBEHWKO BOAbI.

B HacToswen Tabnnue npuMeHeHbl cneaywwmve obo3HaqyeHns:
- 3HaK «x» — oBA3aTenbHoe NPoBEAeHME UCTIBITAHNA;

b Tonkko ans kabenei ¢ HapyXHbLIMU 0BOMNOYKaMK YEPHOTO LBETA.

a8 TpeBoBaHWe pacnpocTpaHAEeTCs Ha Kabenu, B KOHCTPYKUMSX KOTOPLIX NPeaycMoTpeHbl 6apbepsl, NpensaTcTey-

Tabnuua 6— MexaHn4yeckne xapakTepUCTMKN M30NMAUMOHHBLIX Matepranos (0o 1 nocne ctapeHns)

YcnoeHoe 0603Ha4eHe M30NAUMOHHOIO Matepuana EauHuua ) A3BM cna 3P B3NP
(cm. Tabnuuy 1) namepeHust

MakcumanbHas TeMnepaTypa Harpeea Xunbl Npu b s 70 80 90 90 a0
HOpManbHbLIX YCIOBUAX 3KCMITyaTaLmm
[o ctapeHus no M3K 60811-501:2012
c MameHeHvem Ne 1, 2018:
- MPOYHOCTL MpK pa3pbiBe, He MeHee H/mm?2 10,0 12,5 12,5 4,2 8,5
- OTHOCWUTENbHOE YONWMHEeHWE Npu paspbiBe, % 300 350 200 200 200
He MeHee
Mocne ctapeHun B TepmocTtaTte no M3K 60811-401:
YCINOBMA UCTbITAHWA:
- Temneparypa € 100 110 135 135 135
- Jonyck K 2 +2 +3 +3 +3
- NPOAOMKUTENBHOCTD Y 240 240 168 168 168
NPOYHOCTL MpW pa3spbiBe:
a) 3HayeHue nocne cTapeHws, He MeHee H/mm2 — — — — —
b) oTknoHeHune?, He Gonee % — _ +25 +30 +30
OTHOCWTENLHOE YANMMHEHWE NPU pa3pbiBe:
a) 3Ha4eHwe rocrne cTapeHus, He MeHee % 300 350 — — —
b) oTknoHeHue, He Bonee % — — +25 +30 +30

a8 OTKNoHeHWEe — pPa3HOCTb MeXxay MeaWaHHbIM 3HaYeHWem, nony4vyeHHbIM nocne ctapeHuda, 1 MeavaHHbIM
3HaveHuem, nony4vyeHHbIM OO CTapeHuA, Bblpa*XeHHoe B NpoueHTax.

Tabnuua 7— MexaHudeckne xapakTepuCTMKU MaTtepuanoB HapyxHou obonoykn kabens (4o W nocne cTapeHus)

EanHuua

YcnosHoe o6o3HaqeHve marepuana (cm. 4.4) amepeHus 8T, ST, ST, ST, ST
Ho ctapeHus no M3K 60811-501:2012 ¢ MameHeHU-
em Ne 1, 2018:
- NMPOYHOCTL NpU pa3pbiBe, He MeHee H/mm2 12,5 12,5 10,0 12,5 12,5
- OTHOCWUTENbLHOE YANWHEHWE NPU pa3pbiBe, HE MEHEE % 150 150 300 300 300
Mocne ctapeHus B TepmocTate no M3K 60811-401:
YCINOBMA UCTBITAHWA:
- Temnepatypa °C 100 100 100 110 110
- gonyck K +2 2 2 axi 12
- NPOOOMKUTENBHOCTD Y 168 168 240 240 240
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OkoHYaHue mabnuukl 7
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YcnoBHoe obo3HayeHwe matepuana (cm. 4.4) MEﬂg:gﬂig ST, ST, ST, ST, STy,
NMPOYHOCTE MPK paspblBe:
a) 3HayeHwe nocre cTapeHus, He MeHee H/mm2 12,5 12,5 —_ — 10
b) otknoHeHue?, He Gonee % +25 125 — —_ +30
OTHOCWTENbHOE YANMHEHWE NpW paspbiBe:
a) 3HauyeHwe nocre ctapeHus, He MeHee % 150 150 300 300 300
b) oTknoHeHue?, He Gonee % + 25 25 — — —
WMcnbeiTaHne nog fasneHMeM npu BbICOKOW Temnepa-
Type no M3K 60811-508:2012 ¢ MameHeHnem Ne 1,
2017:
YCMOBUWS UCMbITAHWSA:
- TemnepaTypa °C 80 90 — 110 110
- [OonyckK K 12 £2 — +2 +2
- BOABMUBaHWe, He bonee % 50 50 — 50 50
VMcnbeiTaHue Ha ycagky no MOK 60811-503:
YCMNOBWA UCMbITAHUSA:
- Temnepatypa °C — — 80 80 80
- OOMYycK K — — +2 12 +2
- NPOACIMXKUTEMNBHOCTL Y — — 5 5 5
- YMCNO LMKMIOB Harpeea — — 5 5 5
- OOnycTUMbIE 3HAYEeHWUA ycaaku, He Bonee % — — 3.0 3,0 3,0

a8 OTKMNoHeHne — Pa3HOCTb MeXOy MeguaHHbIM 3Ha4YeHWeM, Nony4YeHHbeIM nocne ctapeHnd, 1 MeguaHHbIM 3Ha-
YeHuem, nonyvyeHHbIM 00 CTapeHus, Bbipa*eHHadA B NpoLeHTax.

Tabnuya 8— XapakTepUCTUKL U3ONMALNOHHBIX MaTepuanos

GostExpert.ru
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YcnosHoe 0603HaueHe Matepuana (oM. 4.2) Enntytia na | nasn | cna anp B3P
U3MepeHus
WMcneiTaHune Ha o3oHocTorkocTb no M3K 60811-403:
- KOHUeHTpauus 030Ha (0bbeMHas) % — — — 0Ot 0,025 | OT0,025
no 0,030 no 0,030
- NPOAOIMKUTENLHOCTbL UCMbITaHWA Be3 pacTpecku- Y — — — 24 24
BaHWs
McneiTaHue Ha Tennoeyo gedopmMaunio no
M3K 60811-507:
YCMOBUSA UCMbITaHWA:
- Temneparypa Bo3ayxa °C — — 200 250 250
- [onyck K — — 13 13 3
- pacTarvearollee ycunue Hicm? — — 20 20 20
- OTHOCWUTEMNbLHOE YANWHEHWE Mo Harpy3Kom, % — — 175 175 175
He Bonee
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OkoHYaHue mabnuupbi 8

YcnoeHoe o6o3HayeHne matepuana (cm. 4.2)

EanHnua
namepeHus

na

naBn

crna

3MnpP

Bane

= OCTaTOYHOE OTHOCHUTENbHOE YONMMHEHWE Nocne
oXnaxXgeHws, He bonee

Y%

15

15

15

WMenbitanne Ha ycagky no MOK 60811-502:2012:
YCMOBWA UCTBITAHWSA:

= paccToAaHKe L MexXay OTMeTKamMn

Temnepatypa

OonycK
- MPOOOIMKUTENBHOCTL

= 0onyctumoe 3Ha4yeHne ycagku, He Gonee

MM

°C

%

200
100

200
115

45

200
130

MnotHocTe No M3K 60811-606:

- NNOTHOCTb, HE MEeHee

ricm3

0,940

OnpegeneHue TBEPAOCTH (B COOTBETCTBUM
C npunoxeHuem |), He MeHee

IRHD?

80

Onpegenerve mogyns ynpyroctu (cm.12.5.20):

- mogyne ynpyroct npu 150 %-HoM OTHOCUTEMNBHOM
YOIIMHEHWUN, HE MeHee

H/mm2

4.5

4 |IRHD — mexpgyHapogHan egvHuua TBepA0CTU PE3VHBI.

Tabnuua 9-— XapakTepucTukn HapyxHon obonouku kabenen us MNBX u LSHF

YcnoeHoe o6o3HaqeHne matepuana (cMm. 4.4)

EpnHuua
n3mepeHus

ST,

ST,

STy2

MNoTeps maccel B TepMocTaTte no M3K 60811-409:
YCMNOBUA UCTIBITAHKA:

- TemnepaTtypa
- JOnycK
- MPOOOIMKUTENBHOCTL

= AgonyctumMmasd notepsa Mmacchel, He bonee

°C

mr/cm?

100

168
1,5

McnbiTaHne Npy HU3KOK TeMnepaType?:
UCMBITAHMA, NPOBOAMMLIE BE3 NpeaBapUTENLHOTo
cTapeHus:

Ha obpasLax B BMAe OABYCTOPOHHEN NonaTku no
M3K 60811-505:
YCMNOBWA UCTbITAHWA:

- Temnepartypa
- Jonyck

- TpeboBaHuWe K pe3ynbTaTy UCTbITaHUIA

patype no M3K 60811-506: ycnoBua ncnbiTaHUs:

- Temnepatypa

- Jonyck
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a) OTHOCUTENbHOE YAMMHEHWE NPU HU3KOW TemnepaType

b) vcnelTaHWe Ha MexaHWYecKUin yaap npu HA3KOW Temne-
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%
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EanHuua

YcnoBHoe 06o3Ha4veHe maTepuana (cm. 4.4) ST ST ST

W3MepeHnA 1 2 12

- TpeboBaHue K pe3ynbeTaTy UCMbITaHUA Orcytcteue | Otcytcteue | OTcyTtcTBUME

TPELUMH TPeLvH TPeLnH

WcneiTaHue Ha Tennoson yoap no M3K 60811-509:

YCMOBMWS UCTBITAHWSA:

- Temneparypa °C 150 150 —

- AonycK K +3 3 —

- NPOAOIKUTENBHOCTL Y 1 1 —

- TpeboBaHue K pe3ynbTaTty UCMbiTaHun Orcytctemne | OTCcyTCTBME -

TPeLmH TPeLUnH

WMcnbiTaHue kabenei Ha HepacnpocTpaHeHue rope-

HWA NpU OQNHOYHOW Npoknagke (roToBbIN kabens)

no M3K 60332-1-2:

- PaccTOsiHWE OT HUKHErD Kpasl BepPXHEW onopbl A0 Ha-

Yana obyrneHHoin YacT obpa3sua ceepxy MM >50 >50 >50

- paccTosiHWe OT HUKHEro Kpas BepxHei onopbl A0 Haya-

na obyrneHHon YacTn obpasua cH13y MM =540 < 540 < 540

McneiTaHne kabenei Ha HepacnpocTpaHeHue

ropeHusi Npy Npoknagke ny4ykom (roToBbli kabenb)

no M3K 60332-3-24:

- AnvHa obyrneHHon yactu obpasua, uaMmepeHHas oT

HWXHETO Kpas ropenkn M — — <25

M3amepeHve onTuyecKkol nnoTHoCTK AbiMa (kabenu) no

M3K 61034-2:2005 n M3K 61034-2:2005 ¢ MameHeHnem

Ne1, 2013 (Cor 1:2021):

- ouametp < 80 MM — ceeTONpoHMLaeMocTb T, % — — 60

- gnametp > 80 MM — cBeTonpoHULaemocTs T iy % —_ — 45

OnpegeneHne KUCNOTHOCTKU (U3MepeHuem pH) n yoenes-

HOW NMPOBOAVMOCTU HapyxHoi obonodykm kabens unv B

BWe BecoBbIX Benu4unH no M3K 60754-2:

- pH, He MeHee — — — 43

- yaerbHas npoBoAUMOCTb, He Bonee MKC/MM — — 10

TeMnepaTypa UCnbiTaHuii.

a ”pl/l 0cobbIX KNMMaTUYECKMX YCNoBUAX B HAUMOHarbHbIX CTaHOapTax MOXeT BbITb yYCTaHOBNneHa bonee HM3Kasa
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Tatnuua 10— MakcumanbHaa MexaHuM4eckasn Harpyska ans KOMMO3UTHBIX M30MATOPOB KOHLEBLIX MY(T Hapy>XHOro
npuMmeHeHuna

HoMuHanbHbIA TOK, A
< 800 1000—1600
Haubonsliee MMH
Hanpsbkeduve ang
obopyposaxus U,,, kB N
BBog, ycTaHOBNEHHbLIW C OTKNOHEHMEM OT BepTukanu < 30°
| Il | Il

52 500 800 625 800
72,5 500 1000 625 1000
123 n 145 625 1575 800 1575
170 625 2000 800 2000

O6o3HaveHua:

- YpoBeHb | — HopmanbHas Harpyaka,

- ypoBeHb || — BbICOKas Harpyska.

[ns BBOOOB, 3KCNyaTUpyemMblX NpW yrne OTKIOHeHWs oT BepTukanu bonee 30°, npu Bbibope ucnbiTaTensHOW
Harpysku n MeToa M3MepeHu cneayeT yuuTeiBaTh 3hekT Harpy3ku ot cobeTBeHHOW Maccehl. BhileykasaHHble 3Ha-
YeHWus npegHasHaveHbl ANA UCMbITAHUA BIBOAOB, PacnonoXeHHbIX B BepTUKansHoM nonoxeHunu. Ecnu BBoa, Haxoas-
LLUWIACH B HAKMOHHOM UMW rOPU30OHTaNbHOM NONOXEHUW, HEOOXOAMMO UCTLIThIBATL B BEPTUKANbHOM MOOXEHUN, TO A4S
JOCTUXeHWUs1 uarnmbaroLero MOMeHTa Ha hriaHue crieqyeT MpUnoXuTb CUNY, SKBUBANEHTHY Becy Beoda B paboyem
nonoxeHun. Ecnn BBOA, HaxogALWMWIACA B BEPTUKANEHOM NOMOXEHWW, He0BX0OUMO UCMbITEIBATE B FOPU30OHTANLHOM Mo-
MNOXEHUKW, TO UCMLITATENBHYIO HArpy3Ky YMEHbLIAoT COOTBETCTBYOWMM 06pasom.

[aHHan Tabnuua npueeneHa B MAK 60137.
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MpunoxeHune A
(cnpaBo4Hoe)

OHDEAEHEHHQ TeMnepaTypbl TOKOTIpOBOFIHLU,eﬁ XUNbl Kabena

A.1 O6wmre nonoxeHunA

Mpw1 NpoBEeaEHNN HEKOTOPLIX UCTBITAHUIA HEOBX0AMMO NOBLICUTE TEMMNEPATYPY TOKONPOBOAALLEN UMbl A0 3a0aHHO-
ro 3Ha4eHus, Kak npasuno, Ha 5—10 K Bbilue MakcMMarnsHO AOMYCTUMOM TEMMEPAaTYPbI XUIbl NPU HOPMATLHBIX YCIOBUAX
3KCMNyaTaummn NyTeM NpUIoKeHs K Kabernio HanpshkeHns NPOMBILLNEHHON YacTOThl UMW MMIMYIBCHOTO HanpskeHns. Mpu
3TOM BO3MOXHOCTb JOCTYMNA K TOKONPOBOASALLEN X1Ne Ans HENOCpeACcTBEHHOTO M3MepPeHUsl ee TeMnepaTypbl OTCYTCTBYET.

Temnepatypy Xunbl crneayeT NoaAepXKMBaTe B orpaHu4eHHoM auanasoHe (5 K), npu aToMm Temnepatypa oKpy»ato-
e cpeabl MOXeT M3MEHATBCH B Bornee WMPOKOM ananasoHe.

CHauana npegBaputensHasa KanMbposka UCNbITyeMoro kabens unm pacyeTsl MOryT BbiTh YOOBNETBOPUTENBHBIMMU,
NPy 3TOM CrefyeT Y4UTbIBaTk, YTO U3MEHEHWE YCIOBUIA OKpYKatoLlei cpedbl B TEHEHWE BCEro UCMbITaHWs MOXKET NnpuBe-
CTW K OTKIOHEHUSIM TEMMNEPATYPbI KUIbl 33 AOMYCTUMbIE Npeaernbl.

B CBfI3U C BbILUEU3NOXEHHBLIM CNEayeT NPUMEHATb METOL!, B KOTOPLIX TEMMNEPATYPY UMbl MOXKHO NOCTOAHHO peru-
CTPUPOBATE 1 KOHTPONMPOBATL B TEYEeHWE BCEro UCMbITaHuUA.

Huxe npuBegeHo pyYKOBOACTBO MO NPUMEHEHUIO OBLLENPUHATLIX METOLOB U3MEPEHUIA.

A.2 KanubpoBKa TemnepaTypbl OCHOBHOIO UCMNLITaTeNbLHOIO KOHTYpa

A.2.1 ObiMe nonoxeHUs

KanuBpoBKy NpoOBOAAT C Lenbio onpeeneHns TemnepaTtypbl TOKOMPOBOASALLEN XUMbl MyTEM HENOCPEACTBEHHbBIX
W3MepeHWA Npyu 3aaHHoOM 3Ha4YeHU Toka B TpebyemMoMm Ons UCNbITAHWA gnanas3oHe TemMneparyp.

Vicnoneayemblii ona kanvbpoBku kabenb (3oeck W ganee — atanoHHblA Kabenk) gomkeH BblTeb MOEHTUYEH UCTbI-
Tyemomy kabenio.

A.2.2 MoHTax Kabena faT4MKOB TeMmnepartyp

KanubpoBKy NpoBOAAT Ha aTanoHHoM kabene ONWHOW He MeHee 5 M, 0TOBpaHHOM OT TaKoro xe kabens, 4to u
ucnbeiTyeMblid. [AnuHa atanonHoro kabensa gomkHa BeiTh Takor, 4ToObl NpY Nepedade Tenna Boonk kabens K ero KoHUam
TeMnepaTtypa LeHTpanbHON OBYXMETPOBON YacTu kabens He nameHsanace bonee yem Ha 2 K.

B cepenuHe sTanoHHoro kabens pasmellaloT ABa faTyiKka Temnepartypbl: OauH aatynk TC, . Ha TOKONPOoBOAALLEH
®une, a apyroi aatumk TC, Ha BHellHel NOBepXHOCTW UMK HEMoCPeNCTBEHHO MO BHELIHe: NoBepXHOCTLI 060MoYKK
3TanoHHoro kabens.

[ea gpyrux patamka TC,, 1 TC,, ycTaHaBNMBAKOT Ha TOKONPOBOAALLEH XU 3TanoHHoro kabens (cM. pucyHok A.1);
KaXkObliA 4aTYMK KPEnsaT Ha paccTosHUM, NpubnuanTensHo paeHoM 1 M OT LieHTpa kabens.

[atunkn TemnepaTypbl KpenAaT K TOKONPOBOASALLEN XWIME C UCMONb30BaHMEM MEXaHUYECKUX NPUCnocobneHnn, Tak
Kak OHW MOTYT nepemeLlaTbes Bcnegcteme konebannin kabens npu Harpese. CneayeT NpMMeEHATE Mepbl No obecnevyeHnio
HaZEeXHOro TEMNMOBOIO KOHTAKTa BO BPEMS UCMbITAHWIA M N0 NpefoTBpallieHuo YTEYKM TeNNa B OKPYXarLLy cpeny. Peko-
MEeHOYeTCA KPenuTb AaTYMKK, Kak NoKaszaHo Ha pucyHke A.2, Mexay ABYX NPOBONOK MHOTOMNPOBOMOYHONM KMl UMM MEXOY
(cnnowHor) kunon 1 akpaHoM no xwune. [Ina obecneveHnss 4OCTyna K XKune B cepeguHe aTanoHHoro kabens npogensisa-
0T HeBOMbLUIOK MPOEM MyTeEM yaarieHus CNoes, Nexallnx Boille TOKONpoBoasaLwen Xunbl. [Nocne ycTaHoBKM gatyuka(os)
yOaneHHble CNown OonyCcKaeTcsl BePHYTb Ha MECTO C LIeNbi BOCCTAHOBIMEHWA TEMNMOBLIX XapaKTepuCTHK Kabens.

Mpw nepenaye He3HAYMTENLHOMO KONMYECTBa Tenna B HanpaeneHUWn KOHLOB Kabensa pa3HOoCTb MeXay NokazaHWUAaMK
natunkoB TC, ., TC,, n TC43 nomxHa BbiTe MeHee 2 K.

Ecnu OCHOBHOW MCNbITATENBHLIA KOHTYP COCTOWUT M3 HECKOMLKUX OTAENbHLIX OTPE3KoB Kabens, CMOHTUPOBAHHbLIX
Onunako Opyr K Apyry, TO 3TW OTPE3KM NoaBepKeHbl Tennoeomy addekty bnuaocTtu. MNoatomy kKanubpoBKy crneayeT NpoBo-
ONTb C Yy4ETOM (PaKTUYECKOM CXEMbl MCMbITAHWKA, NMPU 3TOM M3MEPEHWA BbINMOMHAKT Ha CaMOM ropsaYeM y4acTke kabena
(kak NnpaBuno, B cpeaHen 4acTu).
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Paamepkl B MunnumeTpax

&
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Y -

G—1 |

s/

1 — HarpeBHble TpaHcopMaTopbl, MHAYUMPYHOLWME TOK; 2 — KOHUEBble MydThl; 3 — MCMbITYyeMbIA kKabenb; 4 — 3TanoHHbIA Kabenb

(He meHee 5 M); 5 — n3mepuTenbHble TpaHchopMaTopsl; 6 — partunk TC, , yCTAHOBMNEHHLIM HA TOKONPOBOAALUEN KUMe 3TanoHHOMo

kabens; 7 — partuuk TC, ., YCTAHOBMEHHbLIA HA TOKOMPOBOAALWEN uUne aTanoHHoro kabena; 8 — gatumk TC,g, ycTaHoBNEHHLIN Ha

ofonoyke atanoHHoro kabens; 9 — partdmk TC, ., YCTAHOBMNEHHLIA HA TOKOMNPOBOAALLEA XuNe aTanoHHoro kabens, 10 — pgatumk TC,,
yCTaHOBMNEHHLIW Ha obonodke UcnslTyeMoro kabens

PI/IcyHOK A.1 — Tunoeas ucneiTatensHas YCTaHOBKa 3TanoHHOro M OCHOBHOIO MCNbITATENbHOIO KOHTYPOB
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1 — TokonpoBoAsALas Kuna; 2 — 3NeKTponpoBoAsLLme 3KkpaHel; 3 — nsonauus; 4 — metannuyeckas obonoyka; 5 — anacTUyHbIn
TENNOU30NMPYIOLWWIA KoMNayHa, 6 — aatuuk Tenna; 7 — HapyxHas obonodka kabens

PucyHok A.2 — lMNprmMep MecTopacnonoXeHusl AaTyvka TEMNEepaTypbl HA TOKOMPOBOAALLEN XKIre aTanoHHoro kabens

A.2.3 MeTog kannbpoBku

KanubpoBKy NpoBOOAT B MOMELLEHWUU NpK OTCYTCTBUWU CKBO3HSKOB U Temnepatype (20 £ 15) °C.

[ns ogHOBpPEMEHHOT0 U3MepeHKs TeMNepaTypbl TOKONPOBOAALLEN XKWNbl, HAPY>XHON 060N04KK 1 OKPYKatoLLen cpe-
Obl CriegyeT MCNonNb30BaTh 3anvchiBatolwe YCTPOWCTEA.

Kabernb HarpesatoT 0 Tex nop, Nnoka TeMmneparypa TOKONPOBOASALLIEN UMbl MO NokasaHuaM fatduka TC, , (cm. pu-
CYHOK A.1) He cTabunuanpyeTcs U He JOCTUTHET 3HadYeHus Ha 5—10 K Bbille MakcMmMmanbHO 4onycTUMOWM TemnepaTypbl Ha
xune kabena Npyu HopManeHbIX YCNOBUAX aKcnnyarauum (cm. Tabnuugy 1).

Mocne gocTukeHus cTabunuaauun pUKCUPYIOT creayloWwmne napameTpsbl:

- TemnepaTypy TOKONPOBOASLUEN XUNbl aTanoHHoro kabensa: cpefHee 3HadeHWe Ha AgaTyukax Temnepatyp TC
TCy, TCy,;

- Temneparypy HapyHoi 060no4KK aTanoHHOro Kabens B MecTe HaxoXaeHns aaryvka Temneparyp TG,

- TEMMEepaTypy OKpyxaloLlen cpeasl;

- TOK HarpeBa.

1e?

A.3 MeToabl UCNbITAHUN

A.3.1 MeTtopg 1. UcnbiTaHue c npumeHeHWeM 3TanoHHoro kabens

OTanoHHbIR Kabenb, MAEHTWYHLIM UCTILITYEMOMY Kabenio, HarpeBarT TEM KE TOKOM, KOTOPLIA MPOXoauT Mo OCHOB-
HOMY MCMbITAaTENBHOMY KOHTYPY.

MoHTax kabensa v gaTynKoB TeMnepartyp NpoBoaAT no A.2.

McnbiTaHWsa NpoBOOAT NPU CNeayoLWmrX YCIOBUSX:

- MO 3TanoHHOMY Kabeno NOCTOSHHO NPOXOAWT TOT XKe TOK, YTO B OCHOBHOM UCMLITATENEHOM KOHTYpE, [OoMNYyCKaeTcs
HEe3HaYUTENBHOE U3MEHEHWE 3HAYEHUA TOKa AN BeIPABHUBAHUSA MOBEPXHOCTHBIX TEMMEPATYp Ha UCMLITYEMOM W 3TaINOH-
HOM Kabensix;

- MOHTaX BbINOSHEH TakMM 0Bpa3oM, Y4TO B3aMMHOE TEMNOBOE BO3AENCTBME UCMBITYEMONO M aTanoHHoro kabenen
YYUTLIBAETCA B TEYEHWE BCErO MCMBLITAHWA.

Tok HarpeBa gormKeH ObITb OTPerynMpoBaH Tak, YTobbl TeMMepaTtypa UMbl NOALEPXKUBANack B YCTAHOBMEHHbIX
npegenax.

Natumk Temnepatyp TC, ycTaHaBMMBAKOT Ha UMW NOA HapyXHON 060NOYKOA OCHOBHOIO UCMLITATENLHOMO KOHTYpa
B Haubonee ropsAYei TouKe, Kak Npaeuno, B ero cepegvHe. AHanormyHbeiM o6pa3om ycTaHaBnMBaT AaT4YUK TeMnepaTtyp
TC, B Hanbonee ropsAveil ToUKe STanoHHOro Kabensa AnsA KOHTPONA TOro, YTO HapykHble 060MoYKkn 0B6OUX KOHTYPOB UMe-
10T OQMHAKOBYH TeMnepaTypy.

Temnepatypy, U3MepeHHyI0 1aTumnkom Temnepatyp TC, . Ha TOKONPOBOAALLEN Kune aTarnoHHoro kabens, fonycka-
eTcs NPUHATL 3a TeMNepaTypy TOKONMPOBOAALLEN XMUIbl UCMLITATENEHOTO KOHTYPa Nof, HAMPSKEHUEM.

Bce gatumkn Temnepatypbl 0MKHbI BbITb COEAMHEHBI C 3aNKMChbIBaOLLMM YCTRONCTBOM ANA obecnevyeHns MOHMTO-
puHra TeMmnepartypbl. TOK HarpeBa Kaxaoro KoHTypa AormkeH ObiTh Takke 3auUKCMpoBaH AnA Toro, YTobbl NPOBEPUTL, YTO
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0ba 3Ha4yeHnsi ToKa OAMHAKOBLI B TEYEHWE BCErO UCMbITaHNA. Pa3HocTb Mexay ToKaMu Harpeea gormkHa ObiTe B Npegenax
1 %.

OTanoHHbIN kabens MOXeT BbiTb NOACOEAUHEH NOCNEeA0BATENLHO K UCMLITYEMOMY Kabenio, ecnv TemMnepaTtypy na-
MEpSIT C UCMOML30BaHMEM ONTOBOMOKOHHOrO Kabens unm aHanormyHbIM cnocobom.

A.3.2 MeTtopg 2. UcnbiTaHMe MeTOOOM pacyeTa TeMnepaTypbl TOKONMPOBOAALWEN Xunbl kabens Ha ocHOBe
M3MEPEHNA TeMnepaTypbl ero HapyXHoW 060NOYKN

A.3.2.1 KannbpoBka TemnepaTtypbl TOKONPOBOAALLEN XUnbI

KannbpoBky NpoBOOAT C LENbLID ONpeaeneHns TeMnepaTtypbl TOKONPOBOAALLEN XKulbl MYTEM HEMOCPELCTBEHHOIO
V3MEPEHUS MPW 3a4aHHOM 3HAa4YEHUWN TOKa B Npefenax AvanasoHa TEMMneparyp, YCTaHOBIEHHOTO ANA UCMbITaHWA.

Mcnone3ayemblid onsg kanubpoBKK 3TanoHHbIA kabene 1 cnocob HarpeBa A0MKHb! BbITb MAEHTUYHEI UCTBITYEMOMY
kabent 1 ero cnocoby Harpeea.

MoHTax kabens U gaTyMkKoB Temnepartyp — no A.2.

Kannbpoeky npoBoaaT B cooTBETCTBUM ¢ A.2.3.

A.3.2.2 MNpoBeaeHWe UCMNLITaHUA

Mpu kanuBpoBKe 1 NPOBEAEHWA UCMLITAHWA OCHOBHOIO KOHTYpa TeMnepaTypy TOKONPOBOOALLEN XUkl kabens oc-
HOBHOTO UCMbITATENBHOIO KOHTYpa paccunteiBaloT no M3K 60853-2 Ha ocHOBe TemnepaTtypbl HapyHOW 060MoYKM UCnbl-
Tyemoro kabens, namepeHHoin gardukom TC,. Mamepenna npoBoaaT B Hanbornee ropadem MecTe AaT4UKOM TeMNepaTypbl,
YCTaHOBIMEHHBLIM Ha UMK MO HAPYXXHOW NMOBEPXHOCTEID 0OOMNOYKM UCMLITYEMOro kabens, aHanornyHsiM 00pa3oM, Kak ans
aTanoHHoro kabens.

[onyckaeTca BeinonHATE pacdeT no M3K 60287-1-1, ecnv acumnToTUYecKas TEMNepaTypa Nepexo4Horo npouecca
[OCTUraeTcs 3a YCTaHOBINEHHOE BPEMS.

Tok HarpeBa perynupyoT Ana nonyvyeHns Tpebyemoro 3Ha4yeHs pacyeTHoN TeMnepaTypbl TOKONPOBOASILLEN KUIb
ucnbiTyemoro kabens, mony4aemMoro Ha OCHOBE M3MEDPEHUWI TEMMNEPATYpPLI Ero Hapy»KHOW 0DOMOYKK.
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MpunoxeHune B
(obsAzaTensHoe)

OprTHEHHe yucen

Ecnu Heobxogumo OKpYIMnTh 3Ha4eHne o0 onpegeneHHoro 3Haka nocne 3ansaTon, HanpumMep npu pacyerte cpegHe-
ro 3Ha4€HWA HECKOIbKMX MEMEpeHMﬁ N1 MMHUMaribHOro 3Ha4eHnA, UCNonb3yA AONYCK B NMpPoUeHTax OT 3adaHHOro HoMun-
HanbHOTO 3Ha4eHWA, TO BbINOMHAKT cnegywuine OelCTBUA:

- eCcnu A0 OKPYrNeHWs NocnefHero 3Haka, KoTopbli JorkeH ObITb OCTaBMeH nocne 3anaTon, npusedeHs! Ludpel O,
1,2, 3 unu 4, To undpy ocTaBnNAT 63 U3MEHEeHUs (OKPYrneHue B CTOPOHY YMEHbLUEHWS);

- ecnu Ao OKpPYTNeHUs NOCNeAHEro 3Haka, KoTopbli AomkeH BblTb OCTaBMNEH Nocne 3anaTol, NpuBeaeHs! unudpsl 9,
8,7, 6 unu 5, To UMpy YBENUYMBAIKOT HA eAWHMLY (OKPYTMEHVE B CTOPOHY YBEMNWYEHUS).

lMpumepsbi:

2,449 = 2,45 okpyaneHue do deyx 3HaKo8 rnocse 3ansmod.

2,449 = 2,4 okpyaneHue do 00HO20 3HaKa rnocine 3ansmodi.

2,453 = 2,45 okpyaneHue do deyx 3HaKoe rocse 3anamod.

2,453 = 2,5 okpyaneHue do 00HO20 3HaKa nocre 3ansmodl.

25,0478 = 25,048 okpyaneHue 0o mpex 3HaKkoeg rnocJie 3ansmolti.

25,0478 = 25,05 okpyaneHue do d8yx 3HaKoe rocsie 3ansamodl.

25,0478 = 25,0 okpyzaneHue do 0GHO20 3Haka nociie 3anamod.
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MpunoxeHne C
(cnpaBo4Hoe)

O6beMbl TUNOBLIX UCMNbLITAHUN, NpegKBaNUGpMKaLMOHHLIX UCMLITAHUA U UCNLITAHUA,
NpoBOAMMbLIX ONA paclMpeHusa npeakBanudMKauMoHHbIX UCNbITAHUW KabenbHbIX CUCTEM,
kabenewn u apmaTypbl

TunoBele UcnbITaHWA KabenbHbIX cucTem, kabened m apmarypel npusedeHsl B pasgenax 12, 14 n 15 cooTBercT-
BEHHO.

O6bem TMNOBbLIX MCMbITAHMA KabenbHbIX cucTem, kabenewn n apmaTypbl CO CChINKaMW Ha COOTBETCTBYHOLLME pas-
Aenbl HacToAWEero ctaHgapTa npusefeH B Tabnuue C.1.

MpeaxBanugrKaunoHHbIe MCMbITaHUS KabenbHbIX CUCTEM C PACHETHBIM 3Ha4YeHWeM HOMUHAMBHOW HanpPs eHHOCTH
3NEeKTPUYECKOro Noss Ha aKpaHe TOKOMpoBogsAwen Xunbl cebiwe 8,0 KB/MM Unu pacyeTHbIM 3HaYeHWEM HOMWHaIbHOW
HanNpsXKeHHOCTK aNeKTpuUYecKkoro nons no uonauum ceelwe 4,0 kB/mm yctaHoBneHsl B 13.1 1 13.2.

McnelTaHna, npoBoanMble AN pacluMpeHus npeakBannuukaLlnoHHbIX UCNBITaHWA KaBenbHbIX CUCTEM C PACYETHBIM
3HaYeHWeM HOMMWHaNbBHOW HaMNpPsKeHHOCTW 3MEeKTPUYECKOro Nomnsa Ha aKpaHe TOKONpoBOoAsLEeW xunbl ceblwe 8,0 KB/MMm
WK pacyeTHbIM 3HAYeHNMEM HOMWHAMNBHOW HaMPSHKEHHOCTU ANEeKTPUYecKoro nons no usonaumn ceelwe 4,0 kKB/mMm npu-
BedeHbl B 13.1 1 13.3.

O6bem npeakBanMUKaLMOHHBIX UCNbITaHWIA KabensHBIX CUCTEM CO CChINKaMu Ha COOTBETCTRYIOLME pa3aenkl Ha-
cTosLero cTaHgapTa npueeaeH B Tabnuue C.2.

O6bem paclWMpeHHbIX NpeaKkBanMgUKaLMOHHBIX NCMbITaHWMIA KabenbHbIX cucTeM, Kabenen n apMmaTypbl C CCblNKamun
Ha COOTBETCTBYIOLLME pa3fenbl HACTOSLEro cTaHhapTa npueegeH B Tabnvue C.3.

Tatnuua C.1 — OB6bem TMMNOBLIX UCMLITAHUIA KabenbHbIX cucTeM, Kabenen u apmaTtypsbl

Moapasgen, NyHKT, NPUNOXEHWE HACTORALLErD
CraHgapTta
MyHkT WMenbiTanne
kabensHas
cneTema kabens apmarypa

a Obwme nonoxeHUs 121 141 15.1

b TunoBble UCMbITAHWUA A8 NOATBEPKAEHUSA COOTBETCTBUSA 12.2 14.2 15.2

(¢ TWUNOBble aNeKTPUYeCcKne UCMbITaHUs 12.4 14.4 15.4

d 3Ha4YeHMa UCNbITATENBHOTO HANPMKEHWNS 12.4.1 1241 12.41

e WcnbiTaHue Ha uarnd 12.4.3 1243 —
MamepeHve 4acTUMYHBIX pa3psOoB Mpu TEMMEpaType OKpy»Karo- 1244 124 .4 12.4.4
Len cpebl

f MamepeHWe TaHreHca yrna AuaneKkTpuyeckux notepb tg o 12.4.5 12.4.5 —

g McnbiTaHne HanpsXXeHWeM C LMKNaMu Harpeea 12.4.6 12.4.6 12.4.6
M3amepeHne YacTUYHbIX paspsaaoBs Npy BLICOKOW TeMneparype 12.4.4 — 12.4.4
VamepeHve 4acTUMYHBIX pa3psOoB Mpu TEMMEpaType OKpy»Karo- 12.4.4 124 .4 12.4.4
el cpeapbl [mocne nocrnegHero UMKna Harpeea Unum nocre Ucnbi-

TAHUSA rPO30BLIM UMMYMNBLCHBIM HAMNPSHKEHUEM MO MYHKTY i)]

i McnbiTaHre rpo3oBbiM MMMYNBCHBIM HAMNPsKeHWEM C NOcneayo- 1247 12.4.7 12.4.7
MM MCMNbITAHWEM HaMNPsKEHWEM MPOMBbILLIIEHHOW YacToThI

i MamepeHMe 4acTWMYHbIX pa3pafgoB NMPW BLICOKOW TemMnepartype 12.4.4 — 12.4.4
[ecnn He NnpoBoAMNOCE MOCME UCMLITaHWUKW MO MYHKTY g)]

MamepeHre 4acTU4YHbIX paspsfoB MNpWM TemnepaType OKpyXa- 1244 124.4 12.4.4
HOWen cpeabl [ecn He MpPOBOAWMOCH MOCME WCMLITAHUA MO
NYHKTY g)]
k [ononHWTeneHbIE NCMbITAHWS apMaTypbl Mpunoxe- — Mpunoxe-
Hue H Hue H
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OkonyaHue mabnuus! C.1

Moppasaen, NyHKT, NPUNOXEHKE HACTOALLENO
craHpapTa
MyHKT WcneiTaHue
kabRnLHAg kabens apmaTtypa
cucrema PMaTYR
| BHelwwHuin ocmoTp 12.4.8 12.4.8 12.4.81
m M3amepeHve yOenbHOro aneKTpPU4YecKoro CONPOTMBIEHWUS anek- 1249 1249 —
TPOMPOBOAALLMNX MONUMEPHbBIX 3KPAHOB
n TvnoBble HeanekTpu4yeckue ucnbiTaHua kabens U anemMeHTOB 12.5 12.5 —
KOHCTpYyKUuK Kabens

Tabnuya C.2 — Obbem npegkBanuUKaLUOHHBIX UCNbITAHWA KabernbHbIX CUCTEM C pacyeTHbIM 3HaYeHWeM HoMW-
HaneHON HaNPAXEHHOCTW ANEKTPUYECKOrO MNoMs Ha aKpaHe TOKOMPOBOAALWEW Xunbl cBebilwe 8,0 kKB/MM nnv pacyeTHbIM
3HAYEHWEM HOMUHASBLHOW HAMPSKEHHOCTU ANEKTPUYECKOro Nons no uonauumn cesiwe 4,0 kB/mMm

Moapazaen, nyHKT
MyHKT WcneitaHue
kabenbHan cuctema
a O6LWwme nonoxeHus 1 NpeakeanuuKkauMoHHbIe UCMbITaHWA AN NoATBEPKAEHUS 13.1
COOTBETCTBUSA
b MpepkBanudrkaUMoOHHbIE UCTNBITAHUA 132
c TpeboBaHua K NpeakBanuUKaLoHHbIM UCMbITAHUAM 13.2.1
d 3HaYeHnsa UcnelTaTenbHOro HanpsXeHus 13.2.2
e Ycnosusa npoBedeHns UCMbITaHWIA K UcNblTaTensHasa cbopka 13:2:3
f McnbiTaHne HanpseHWeM ¢ LMKNnaMu Harpeea 13.2.4
g McnbiTaHne rpo3oBLIM UMMNYIIbCHBIM HanpsXKeHeEM 13.2.5
BHelLHWI ocMmoTp 13.2.6

Tabnuya C.3 — McnelTaHuda, NpoBoguMbIe ANA pacluMpeHus npeaksanuUKauMoHHbIX UCTbITAaHUA KabernbHbIX Ccu-
CTEM C PacYeTHbIM 3Ha4YEeHWeM HOMWHANBHOW HaNpPsKEHHOCTW 3MEeKTPUYECKOro Noss Ha 3KpaHe TOKONPOBOAALLEH Xunbi
ceblwe 8,0 kB/MM unm pac4eTHbIM 3HaYeHNEM HOMUHAMNBHON HaNPSKEHHOCTHU 3NEKTPUYECKOro Nons nNo U3onsummn cebille

4.0 kB/mm
Moapasnen, nyHKT
MyHKT Weneitanme
kabenbHan cuctema
a WcneiTaHna, npoBoavMble ONd pacluMpeHnsa npeakBannuKaLnoHHbIX 13.3
MCMLITAHNA
b McneiTaHna, NpoBOAMMBIE B paMKax paclUMpeHHbIX NpeakBanuguKaluoHHbIX 13.3.1
ucnbITaHUM
c OnNeKTpUYeckne UCnbITaHns 13.3.2
d OBbwme nonoxeHua 13.3.2.1
e 3HavyeHuMsA UCNbITAaTENbHOrO HANPAYXKEHNS 13.3.2.2
f MocnenoBaTenbHOCTE ANEKTPUYECKUX UCMbITaHWNA 13.3.2.3
g McnbiTaHne ¢ uMknamm Harpesa 6e3 nogayvv HanpsekeHns 13.3.24
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MpunoxeHne D
(ob6azaTensHoe)

MeToq MSMEDEHHﬁ o6beMHoro yAenbHOro aneKTpu4ecKoro conpoTuBneHuA
aneKkTponpoBoOALIUX NONMUMEPHBIX 3KpaHOB

Kakabiin obpasey, otbupatoT oT Belbopku kabens. [AnuHa obpasuya — He meHee 150 Mm.

[Mpr n3mepeHnax Ha aKkpaHe no xune obpasew, NOAroTaBNMBAIOT cnegyrowmM 06pa3om: N30NMPOBaHHYIO XUy pas-
pe3aloT BAONb Nononam v yaansoT Xuny K cenapartop (npy Hann4um) [cM. pucyHok D.1 a)]. Mpy namepeHmax Ha akpaHe rno
n3onauMm obpasel nNoaroTaenvMBakT criegyrolm obpa3omM: yaansaT Bce NOKPbITUA C 3KpaHa, HaroXeHHOro no M3onayum
Xunel [cMm. pucyHok D.1 b)].

Pasmepbl B MUNINUMeTpax

17— 3KpaH no m3onaumn; 2 — aKpaH no xune; A, D — anektpoabl Toka; B, C — 3anekTpogsl HanpsKeHns

a) Obpasey AN U3aMepeHuin yoensHoro 06 beMHOro aNeKTPUYECKOro CONPOTUBMEHUS 3KpaHa Mo Xune

PaSMepr B MUNIMMeTpax

1 — 3KpaH no nsonAuMK; 2 — akpaH no xune; A, D — anekTpoasl Toka; B, C — anekTpogbl HanpsKeHus
b) OBpasey ona namepeHuin yoensHoro 06 LeMHOMo aNeKTPUYECKOro CONPOTUBNEHUA 3KpaHa Nno N3onAuun

PucyHok D.1 — O6pasubl 4na namepeHuin yaensHoro o6bemMHoro
3MNEeKTPUYECKOTo CONPOTUBNEHUS IKPAHOB MO XKUNe Y NI0NALUN

YaensHoe obbeMHOe 3MeKTpUYeckoe COoMpPOTUBINEHE 3KpaHOB OMpeaensioT cnedyolwmmM obpasom.

AnekTpoabl A, B, C n D, nokpbiTble cepebpsaHor kpackon [cMm. pucyHku D.1 a) u D.1 b)], 3akpennswoT Ha anekTpo-
NPOBOASLLMX NOBEPXHOCTAX. ANeKTpoabl HanpsxeHua B n C gonkHel HAXOANTLCH Ha paccToaHuKM 50 MM OAVH OT ApYyroro,
a anekTpoael Toka A U D — Ha paccTosHUW HE MeHee 25 MM OT 3MeKTPOQO0B HanpaKeHUs.
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CoeauHeHns Ha anekTpodax AOMkHbl ObiTb BbINOMHEHb!I NOCPEACTBOM COOTBETCTBYHOLLMX 3aKMMOB. BeinonHaa co-
edVHEHWE 3NEKTPOOOB 3KpaHa no xune, cnegyet ybeauTbea, YTO HA BHELWHEW NoBepxHOCTU o6pa3ua 3axvMbl HagexHo
M30MMPOBaHLI OT 3KpPaHa Nno U3oNALMK.

HaHHyto cbopky NnomeLLaroT B NpeABapUTensHO HarpeThlid 40 YCTaHOBMEHHOW TeMnepaTypel TepmocTar. o ucteve-
HUK He MeHee 30 MWH M3MEepPSIOT ANeKTPUYECKOEe CONPOTUBIEHNE MEXAY dNeKTpoaaMu NOCPeacTBOM Lenu, Belaensemas
MOLLIHOCTb KOTOPOW AomkHa BeiTe He Gonee 100 mBT.

Mocne npoBedeHWA 3NeKTPUYECKUX W3MEPEHWUIA NPW TemnepaType OKpyKatLiel cpefdbl M3MepsaloT AuaMeTpbl No
3KpaHaMm Mo Xurne 1 No usonauuv. 3a pesynsTaTt U3MepeHuin MPUHUMAaKOT CpedHee 3Ha4YeHWe LeCT 3MepeHNiA, BbIMon-
HeHHbIX Ha obpaaue, npeacTtaBneHHoM Ha pucyHke D.1 b).

y,ELEJ'leDB obwemHoe ANEKTPUHECKOE COMPOTUBINEHWUE 3KPAHOB p, Om*M, BBIYMCNAKT MO ¢>op|v|yr|aM:
- And 3KpaHa no xune

o, <RerDe — TIT,
20,

roe p, — YAenbHoe 06beMHOE aNeKTPUHECKoe CONPOTUBMEHWE SKpaHa no xwune, OM-M;
R, — n3MepeHHoe anekTpuYeckoe conpoTueneHve, Om;
— paccTosHWe MeXay aNeKTpoaaMy HanpsKeHus, M;
HaPY}KHbIA OMaMeTp aKpaHa no Xune, m;
— CpenHssa TOMNWKWHA aKpaHa No Xune, M;

l';-" OD Or‘-
I

= AnA 3KkpaHa no n3onaunn

= RimD; -T))T;
Pi = L !
]

rae p; — yaenbHoe obremHoe ANEKTpU4ecKoe CoONpoTUBINEHUE 3KpaHa no naondauuu, Om-m;

R." — W3MEpPEHHOE 3NeKTpUYeckoe conpoTmueneHue, Om;

L; — paccTosHne Mexay anekTpoaamu HanpsixeHus, m;
D; — Hapy*HblA AnameTp aKpaHa no 13onauuu, M;
T; — cpefHsa TOMLMHA aKpaHa Mo Usonauum, M.
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MpunoxeHue E
(ob6azaTensHoe)

MAcnbiTaHWe Ha BOOAOHENPOHULAEMOCTDb Kkabens

E.1 MNoarotoBka o6pasua

O6paseL kabena ANWHON HE MeHee 6 M, He UCMOMb30BaHHbIA HU B OOHOM M3 KUCMbITaHWi no 12.4 unu 14.4, ucnbl-
ThiBAKOT Ha Marmb no 12.4.3.

O6paseu kabena, NoaBEpPrHyTOro UCMLITAHUIO Ha M3rnb, ANUMHOW He MeHee 6 M pa3meLLaloT ropu3oHTaneHo. B ueH-
Tpe obpa3sua Bblpe3atoT KOMbLO LWMPUHOW, NpUBNManTensHo paBHor 50 MM. 3TO KOMbLO OOTKHO CodepxaTh BCe 3f1eMeH-
Thl KOHCTPYKLUMK kKabensa, HaxoasLWMecs C Hapy»HOM CTOPOHbI aKpaHa no M3onsuMK. Ecnn TokonpoBoasLwLasn Kuna Takke
repMeTM3npoBaHa, TO B KONbLO AOMKHbLI ObITh BKIHOYEHBI BCE 3MEMEHTLI KOHCTPYKLMUKM Kabens, HaxoasLWMecs ¢ HapyXHow
CTOPOHbLI TOKOMPOBOOSALLEN KUTTbI.

Ecnu B kabene cogepxartcs OTOeNbHble Gapbepbl, PacnoONoXeHHbIE C ONPEedeneHHbIM WaroMm, NpensTcTBYWme
npoaonbHOMY NPOHMKHOBEHWMIO BOoAbl (0Bpasel AomKeH MMEThb Mo KpalHel Mepe ABa Takux bapbepa), TO KonbUo Bblpesa-
10T Takke 13 yvyacTka mexay Dapbepamn. B atom cnyyae ona Takux kabeneid gomkHO ObiTb M3BECTHO CpedHee 3Ha4YeHne
paccTosaHua Mmexay bapbepamu.

[MoBepXHOCTK OOMKHLI ObITh Cpe3aHbl TakuM 0bpa3om, YToObl rpaHMUbl pa3aena KOHCTPYKLUWMK, MPOBEpPAEMbIe Ha
NpPOAOMNEHYH FEPMETUYHOCTb, BbINW OTKPLITLI ANA BO3AENCTBUSA BOAbI. [paHnLbl pasaena KOHCTPYKUWUW, HE NpeaHasHavyeH-
Hble ONA NPOBEPKW Ha NPOOOMbHY rEPMETUYHOCTL, OOIBKHBLI ObITE rEepMETU3NPOBaHLI COOTBETCTBYHOLLMM MaTtepuanom
VMK HapYKHble MOKPLITUA A0MKHbI ObITh YAaneHsl.

McnbiTatenbHoe YCTPOWCTBO (CM. pUCYHOK E.1) nomkHO ObITb CMOHTMPOBAHO Tak, YToObl Tpybka OMamMeTpoMm He
MeHee 10 mm Bbina pacnonoXeHa BEPTUKaNLHO HaA BbIpe3aHHbIM KOMbLOM W repMETUHYHO NpUMbIKana K NOBEPXHOCTU Ha-
py>xHoW oBono4ku. B mecTax, B KOTOpbIX Kabens BLIXOAWUT U3 UCTLITATENBHOIO YCTPOWCTRA, YNNOTHEHUS UCTLITaTENLHOTO
YCTPOWCTBA HE JOMMKHbI OKa3biBaTb MEXAHWYECKOro AaBneHus Ha kabensb.

Paamep B MunnumeTpax

|

Q\

1IN f'\’

P

1 — pesepeyap € BOAOW; 2 — BEHTUNALUMOHHOE oTBepcTue; 3 — kabens; d — @10 mm, He MeHee (BHyTpeHHWIA); s — 50 mm
(NpubnnautensHo); p — AnnHa He MeHee 6000 Mm

PucyHok E.1 — Cxema ycTpoWUcTBa ANg UCMbITAHWIA HAa BOAOHENPOHMLAEMOCTE kKabens

MpumevyaHme — CTOMKOCTb OTAEMbLHLIX BapbepoB kabensa K NPo4orbHOMY MPOHUKHOBEHMIO BOALI MOXET 3a-
BUCETL OT COCTaBa Bogbl (HanpumMep oT pH, T. e. KOHLEHTpauW BogopoaHbIX MoHOB). Ecnu He ykazaHo uHoe, To 4ns mc-
NbITAHUA NPUMEHSIOT 0BbIYHYIO BOOONPOBOAHYH BOAY.

E.2 NpoBegeHne ucnbiTaHU

B TeueHue 5 mrH TpyOKy 3anonHalT BogonposogHow Bodon Temnepatypor (20 £ 10) °C Tak, 4Tobbl ypoBeHb BOAbI
coctaenan 1 m Hag ocelo kabens (cMm. pucyHok E.1).
O6paseL BbIAEPHKMBAIOT B TEYEHUE 24 4.
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3artem obpasel nogeepratoT 10 umknam Harpeea. TOKOMPOBOAALLYI XUy HarpesaroT 40 Tex Mop, Noka ee Temne-
paTypa He AOCTUFHET NOCTOAHHOrO 3HaveHus Ha 5—10 K Beile MakcumMansHo [onycTUMOR TEMNEpPaTypbl HAarpeBsa }Kunbl
npyv HOPManbHbBIX YCNOBUSX 3KCNNyaTauuu, Ho He Beiwe 100 °C.

MpogomKMTenbHOCTE UMKNA Harpeea — 8 4. TeMnepaTypy Xubl NOAAepKMBAIOT B NpeAenax yCTaHOBMNEeHHbIX 3Ha-
YEHWUI B TEYEHME He MeHee 2 Y B Ka¥4OM nepuoae Harpesa. 3atem crnegyer nepurog eCTeCTBEHHOro OXNaX4eHns B Teve-
HWe He MmeHee 16 v.

CT1on6 Boabl NogaepXueatoT Ha ypoBHe 1 M.

M puMmedaHune — B TeyeHune Bcero ncnbltaHms HanpsXxeHuwe K XXune He NpruKnagbiBaoT. lNocnenoBatensHo ¢
NCnbITYyeMbIM kabenem noacoeauHAT 3TanoHHbIN Kaberb, npy 3TOM TEMNeparypy U3MepsarT HenocpeacTBeHHO Ha TOKO-
I'IpOBO,D,HLLI,Eﬁ Xune atanoHHoro kabens.

E.3 TpeGoBaHuAa K pe3ynkraTaMm UCMbITaHWUA
Mpw NpoBedeHWn UCNbITaHUS Ha KoHLax oBpasua He AormKHa NoABNATLCH BOAA.
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MpunoxeHue F
(ob6azaTensHoe)

WAcnbiTaHWe Ha BOAOHENPOHULAEMOCTb TOKOI'[DOBO,D,HLI.Ieﬁ HUnbl

F.1 NMogrotoBKka obpasua

O6paseL kabens ONWMHOW He MeHee 3 M, NpoLWealWwni UCnbiTaHue Ha uarmb B cooTBeTcTBUK ¢ 12.4.3, pasmeLlaroT
rOpPU3OHTanNBHO.

Bce cnow, koTopble ABRATCA HAPYXHBIMW MO OTHOLIEHWIO K 3KpaHy usonsauuu kabens, yaansoT ¢ obpasua n Ha
060UX KOHLAX UCMNbITyeMoro kabens NonHOCTHH 0BHaKaloT TOKOMPOBOOALLLYHO KUMY.

B cooTBeTCcTBYIOWYIO KaMepy NOMeLLaloT OOUH KOHeL ucnbiTyemoro obpasua. Kamepa gomkHa 6eiTe o6opynosaHa
BEHTUMALMOHHLIM OTBEPCTUEM W OTAENBHOW BEPTUKANBHOW TPYOKOW, BHYTPEHHWUIA OMaMeTp KOTopbix He meHee 10 MM, c
BOAOHaNoOpHeIM BavykoM AN CO34aHusA W NpUNoXeHua AaBneHusa ctonba eofdbl B Tpybe Ha ypoBHe 1 M (cMm. pucyHok F.1).
MecTo BbIxOga kabens 3a npegensl Kamepsl repmeTusnpyoT. [pu repmeTrsauumn B mecte Bbixogda kabens 3a npegensl
Kamepbl He AomKHO BbITh Aehopmaumi ero N3onaunn Bo BpEMS NPOBELEHUS NCTbITAHUNA.

Paamep B munnumertpax

2/— \ \M

1000

LW

1 — BoAoHanNopHbIn Ba4vok; 2 — BEHTUMNALMOHHOE 0TBepcTHe; 3 — ucnbiTyembld obpasel; 4 — kamepa; 5 — nNpoxoAgHon knanaH (npu
HeobxogumocTh); d — @ 10 MM, He MeHee (BHYTPEHHWRA), p — AnunHa He MeHee 3000 mm

PucyHok F.1 — Cxema ycTpolcTBa ANA UCMbITaHWA Ha BOAOHENPOHULAEMOCTE TOKOMNPOBOAALEN Kbl

MpumedyaHne — CTOMKOCTb OTAENbHBIX BGapbepoB kabens k NpoforbHOMY MPOHUKHOBEHUKD BOAL! MOXET 3a-
BMCETb OT COCTaBa BoAbl (HAanpumep oT pH, T. e. KOHUEHTpaLKK Bo4OPOAHbIX MOHOB). Ecnin He ykaszaHo WHoe, TO Ans 1c-
NbITAaHWIA MPUMEHSOT 0BBIMHYI0 BOLONPOBOAHYO BOAY.

F.2 NpoeegeHue ncnbiTaHUU

B TedyeHue 5 MuH TpyBKy 3anonHs0T BOAONPOBOAHOW Bofon TeMnepatypoi (20 £ 10) °C Tak, 4Tobbl BelcoTa cTonba
BOObl HAa 1 M NpeBblWana yposeHb kabens (cMm. pucyHok F.1).
O6paseL BbIAEpKMBAIOT B TedeHue 11 gHen npy Temneparype okpyxaloLlen cpebl.

F.3 Tpe6oBaHuA K pe3ynkTaTam UCNbLITAHUNA
Mpw npoBegeHNW UCNBITaHNIA Ha KoHUe o6pa3ua He AoMmKHa NOoABNATHCS BOAA.
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MpunoxeHne G
(obsAzaTensHoe)

UcnbiTaHWA aNemMeHTOB KOHCTPYKUMU Kabens ¢ NpoAofibHO HanNoXeHHOW MeTanInyecKon NieHTOM
unu donbron, obnagarwler agreanen K HapyxHon obonouke

G.1 BHewHUA ocMoOTp

[MpoBogAT pazgenky kabens v BHeLWHWA ocMOTp. BHelwHW ocMoTp obpasuos NpoBodsaT 6e3 NpuMeHeHus yBenuyn-
TenbHbIX NprBopos. MNpu BHEWHEM ocMoTpe Ha obpa3suax He JomkHbl BblTe BbIABNEHEI PACCNOEHWSA, CKNadKu, TPELWWUHbI
U1 paspbiBel METANMUYECKON NeHThl UnK donbri, a Takke KopobneHWs UMM NepexnecTa NPoOBOMNOK AKpaHa.

G.2 UcnbiTaHMA Ha NMPOYHOCTL aareinM U Npo4YHOCTL NpKW OoTCNanBaHUKU

G.2.1 ObLKMe NnonoXeHus
Agresunio 1 NPOYHOCTL NPY OTCNanBaHUKM BbIYUCNAKT No dopMyne

Flw,

roe F — cuna, H;
W — LUMPWHA TNEHTLI, MM.

Mpw npumeHeHuu B kabene akpaHa KOHCTpyKUMM CD (koMOMHMpOBaHHAA KOHCTPYKUMA — MEeTannmnyeckui akpaH,
obecnevyuBalolLMi paguansHyo BOAOHENPOHULEAEMOCTE W ANEKTPUYECKUE XapakTepPUCTUKN) eCTk BEPOATHOCTE TOrO, YTO
oTcravBaHue MOoXeT NPUBECTMW K NOBPEXAEHWUI0 METannM4eckoro KOMMOHEHTa U YXYOLWWTL 3NeKTPUYeckyto yHKUMOHaMb-
HOCTb akpaHa. CnegoBatenbHO, 3Ha4YeHWSA NPOYHOCTU aaresny U NPOYHOCTH NPU OTCNanBaHUM NaMUHMPOBAHHOMO (MHOTo-
CMOWHOTO) NOKPbLITUS OOMKHEI BObITe MakCUMansHLIMK.

Mpw npumeHeHun B Kabene akpaHa KOHCTpyKuMK SD (pasgeneHas KOHCTPYKLUMS — MeTannnyeckuid aKkpaH, B KoTo-
pom ana obecneveHua pagnanbHOW BOOAOHENPOHWLAEMOCTU WM ANEKTPUYECKUMX XapakTepUCTMK MCMONb3yT pasnvyHble
MeTannMyeckne aNemMeHTbl) OTCYTCTBYET BEPOATHOCTb TOrO, YTO PaccroeHWe M3MEHWT JNeKTPUYEcKyl (yHKUMOHamMb-
HOCTb aKpaHa. Kabenb MoxeT qyHKUMOHUPOBATEL NpW BO3HUKHOBEHWUM TOKOB KOPOTKOMO 3aMblkaHUS 3a CYeT Hanuyus B
cocTaee aKpaHa NPoBONOK. [py 3TOM 3Ha4YeHWA NPOYHOCTU aare3Mn U NPOYHOCTU NPW OTCNanBaHUM SOMKHbI BbITb MaKCK-
ManbHbIMUW C Uenbi HegonylweHua obpasoBaHna cknafok U n3rmBoB B MHOrOCHOMHOM MOKPBITUM.

Mpw npumeHeHun B kabene akpaHa KOHCTPYKUMK SscD (KOHCTPYKUWMA 3KpaHa ¢ pasnenbHbIMU 3NEKTPUHECKUMUN 1
paguansHeIMW CBOMCTBaMM BOAOHENPOHULAEMOCTU € (POMNBroi, MOKPLITON 3NEKTPONPOBOAALLMM NOMUMEPOM) UCTbITAHWNE
He NPOBOAST B CBA3M C TEM, YTO MeTannnyeckas ponbra HacToNbKO TOHKasA, YTO NOMaeTcst BO BpeMS UCMbITAHWIA Ha NpoM-
HOCTb CLIENMeHWs Win oTcnavBaHus.

MpumeuvaHune — [Npumepsl BolleyKkazaHHbIX KOHCTPYKUMA npuBedeHsl B IEC TR 61901:2016 (npunoxeHue A).

G.2.2 McnbiTaHUA Ha NPOYHOCTb agreaumn

McneiTyeMelil oBpasel oTOUpatoT oT NoKpeITUA Kabens B TOM MecTe, rde MeTannuyeckas neHta unu donera o6-
nagaet agresven K HapyxHown obonouke.

OTBupaoT NaTe 06pasLeB, TPU U3 KOTOPLIX C MECTa NEpPEeKpLITUA MeTannuyeckoi honbri Unu cBapHoro LWea me-
TannuM4ecKoW NeHTbl, ABa APYTMX — C NPOTUBOMOMNOXKHOKW CTOPOHbLI kabensi.

[OnuHa v wupuHa ogHoro obpasua gomkHbl BbiTe 200 1 10 MM COOTBETCTBEHHO.

OT noBepxHocTK obpasla ¢ 04HOro KoHUa OTAENAT NeHTy Ha anuHe 50—120 MM 1 BCTaBNAKT ro B pas3pbiBHYHO
MalluHy, 3aKpenuB cBOBOOHBIM KOHEL, Hapy»KHoM obonoykn B ogHoM 3axume. CBoBoaHbIA KOHEL MeTannM4eckor NeHThl
unu onbr OTBOAAT BHU3 W 32KPENNAT B APYrOM 32XXMMe, KaK NokasaHo Ha pucytke G.1.

53

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 57174
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-60840-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=66004
https://gostexpert.ru/gost/gost-60840-2022?utm_source=pdf&utm_medium=66004&utm_term=page

FOCT P M3K 60840—2022

N
3
o |
2
14
3

1 — HapyxHas obonouka obpasua; 2 — metannuyeckas neHra unu cponera; 3 — 3axunm

PlﬂcyHOK G1— Mec:Topacnc)an{eHme WUCneITyemMoro oﬁpaau,a npy UCNbiITaHUKW Ha NPOYHOCTE adre3nn

Bo Bpems ucnbitaHuin obpasel, ormkeH HaxoauTeca NpMBNUM3MTeNsHO B BEPTUKANBHOM MONOXEHWW B NIOCKOCTH
32KUMOB.

[Mocne perynupoBku 3anvchIBaOLWEro YCTPOMCTBa HA4YMHAIOT OTAeNneHne MeTannuyeckon poneri ot obpasua nog,
yrnom npubnuautensHo 180° 1 npogomkaloT Ha JOCTAaTOYHOW AMUHE, YTOBbI MOMNy4YuTh 3Ha4YeHWe MPOYHOCTWU aarea3vu.
He MeHee 4em Ha NOMoBWHE OCTABLUErOCH CKIIEEHHOro y4YacTKa MChblTaHWe Ha aaresuto (oTaeneHue) NpoBOOAT CO CKO-
pOCTLIO, MPUBNU3UTENBHO paBHOM 50 MM/MUH.

G.2.3 UcnbITaHMA HA NPOYHOCTL NPY OTCNauBaHUU MeTannuuyeckon onkru, HaNoXeHHOW C NepeKpbITUEeM

O6pasey anvHon He MmeHee 200 mm oTBupatloT oT kabens, BKNYas y4acToK NepekpbiTUA MeTannmMyYeckon onbsru.
WcneiTyemblit obpasel, NoAroTaenMealoT, Belpe3as U3 Hero TONMbKO YacTb MeTannuMyeckol ionbru ¢ nepekpbiTueM, Kak
rnokKasaHo Ha pucyHke G.2.

1 — obpasel; 2 — Hapy»xHasa obonoyka obpasua; 3 — MeTannuyeckas onbra N NAaMMHUPOBaHHAA METannM4Yeckas neHTa
PucyHok G.2 — lNpumep MeTannMyeckon onbri, HanoKeHHo! ¢ NepekpbiTuem
McnbiTaHns NpoBOOAT aHanorM4yHo UCMbITaHUAM Ha MpoYHOCTb aaresun. MecTopacnonoxeHvue ucneiTyemoro ob-

pasua nokasaHo Ha pucyHke G.3.
McnbiTaHna npoBoasT Ha Tpex obpasuax.
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1 — HapyxHas obonoyka obpasua; 2 — meTannuyeckas gonsra unu NaMMHUpPoBaHHaa MeTtannuyeckas donera; 3 — 3axum

PucyHok G.3 — MecTopacnonoxeHue UcneiTyemoro obpasua npu UCMLITaHWK Ha NPOYHOCTE OTCNAaUBaHWA
MeTannu4eckoi onbrv ¢ NepekpbITUEM

G.2.4 TpeboBaHUA K pe3ynkTaTtam UCNbITAHUA

3Ha4eHve NPOYHOCTH PErMCTPUMPYIOT B 32aBMCHMMOCTK OT PacCTOAHWUSA MEXAY 3axumamu. TUnoBkle rpadukn 3Have-
HWIA NPOYHOCTK NpMBeaeHbl Ha pucyHkax G.4 n G.5.

MepBas yacTb KpMBOW OTHOCWUTCA K NogroToBke obpasua. YBbiBaoLwana YacTb KpUBOM COOTBETCTBYET KOHLUY obpas-
ua. B npomexxyTouHOW Y4acTy KPUBOW OTPaeHo YCTOWYMBOE cocTosiHue obpasua. MuHUMansHo AonycTUMbIE 3HaYeHWA
MPOYHOCTY adresvy v MPOYHOCTU NPW OTCrnauBaHnK F_ NpuBefeHsl B Tabnuue G.1, onpeaeneHHble Npy yBenuyeHnm
PacCTOSHWA Mexay 3aumamu He meHee Yyem Ha 50 mm. [lonyckaeTcsa ncnonb30BaTh paspblBHY MaLUKHY C MPAMOW MHOW-
Kaumel MUHMManbeHOro 3Ha4eHWs MPOYHOCTU U BbIBOAOM MHOpMauuK Yepes rpadonoctpouTens. Ha pucyHkax G.4 n
G.5 npegcTaBneHbl TUNOBLIE rPadvkv € KPUBLIMW Ha BbIXoOe rpadponocTponTens ¢ COOTBETCTBYIOWMMU 0B03HAYEHUAMN.

FA

MoaroToBka o6pasua YcTon4mMBoe cOCToAHNE KoHeu obpazua

min

SR —

PaccTosaHne MeXxay 3axumamu

Pucyrok G.4 — Tunoson rpaduk 3aBUCMMOCTM MPOYHOCTU OT PACCTOAHUA MEXAY 3aXMamu (BapvaHT 1)
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FA

YcTonuuBoe cocTosiHne

MoproToBka obpasua

KoHew obpasua

min

-
-

Paccrosinne Mexay saxumamu

PucyHok G.5 — Tunosoi rpadimk 3aBUCMMOCTM NPOYHOCTK OT PACCTOAHWUS MEXAY 3aKMMaMK (BapuaHT 2)

Tabnuua G.1— MuHMManbHLIE AonNyCTMbIE 3HA4YE€HWA NPOYHOCTK aare3mm n NPO4YHOCTU Npy OTCNanBaHnmn

Mpo4HoCcTL agresuu KoHcTpykuua akpaHa

WNKU NPOYHOCTE NpU

oTcnaweaHnm F ;. CD SD SscD
H/mm Megb 1.5 Menb 1,0 Menb NA
H/mm ANHOMUHUIA 1,5 AIMOMWUHUIA 1,0 AIOMWUHUIA NA
H/mm MepekpbiTne 1,5 MepekpbiThe 1,0 MepekpbiThe NA

B Tabnuue npueegeHo obo3HaveHne NA — ucnbiTaHue He NpoBOAsAT.
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MpunoxeHune H
(obsAzaTensHoe)

rOCT P M3K 60840—2022

JononHuTenbHbIE TUNOBLIE UCNbLITAHUA apmMaTypbl

H.1 O6wme nonoxeHnsa

HacToswee npunoXeHue yCtaHaenueaeT npouenypy npoeegeHnsa OONONHUTENBHbIX TUMOBbLIX MChbiTaHUM cnegyro-

Lier apmMaTypsil:

- coeauHUTENBHBIX MY(T C paspeiBoM Unu 6e3 paspeiBa aKkpaHa;
- apMarTyphbl Ans pa3pbiBa aKpaHa kabens u/unv 3azeMneHuns skpaHa kabens;

- KOHLEBbIX YCTPOMCTB C CEKLMOHUPYIOLLER M30NALKEi;

- KOMNO3NTHbLIX U30NATOPOB ANA KOHUEBbLIX MbeT Hapy)KHOI?I YCTaHOBKMW.
ApmaTypy, npefHa3Ha4YeHHYy ONnA MOHTaXa Ha BO34yXe, AONYCKaeTCA He noaBeprate UCNbITaHWKD NOrpy:KeHnem
B BOOY TONBKO NO COMacoBaHWK MeXxay 3aka34Kkom (HDTp86MTEHEM) 1 nocTaBLKoM. B atom cny4vyae y4ynTblBaOT PUCK
Hann4ua Bodbl, HANPUMEP NMPYU MOHTaXXe B TOHHENAX UMK nobon ,upyroﬁ PUCK BPEMEHHOIO BO30€NCTBUA BOAbI HA coeaum-

HUTENbHbIE MYDTBI UK apMaTtypy.

Apmartypa, BblAepXaBlwasn UcnblTaHne MorpyxeHMem B BOLY, COOTBETCTBYET TpeboBaHWAM MOHTaXKa Kak Ha BO3-
Oyxe, Tak W B OpYrMx ycrnoBuax. ApMaTtypa, He NoABepraBllasics UCMbITAHWMID MOTPYKEHWEM B BOLY, HE COOTBETCTBYET
TpeBoBaHNAM MOHTaXa NpK NOAIEMHON Npoknaake kabens unu B cpene, B KOTOPOM CYLLeCTBYET PUCK BO3AENCTBUS BOObI.

M3roToBuTENE apMaTypel 4OMMKEH NPeaocTaBuTL CXEMY C YETKUM YKazaHWEM BCEX 0COBEHHOCTE UCTbITAHWIA, Npo-
BOAMMbIX B COOTBETCTBUM C HACTOALLMM NPUMNONKEHUEM.

B Tabnuue H.1 ykasaHa nocnegoBatenbHOCTb UCMbITAHUA apMaTyphbl pasHblX TUMOB.

Tabnuua H.1— MNocnegoBatenbHOCTb MCMNbITAHWIA

CoeanHuTencHble
MychTel 6e3 paspeiBa

CoeguHuTENbLHBIE
MydhThI C paspbIBOM

3KkpaHa unu 3kpaHa unu KOMMOSUTHBIE
MeTannM4Yeckon MeTannu4eckomn KoHuesble S
obonoudkn kabens ofono4kn 1 apmatypa MydpThl - esngx
n apmarypa 6es C paspbIBOM 3KkpaHa C CeKuno- M”d)T
[MocnegoBaTensHOCTL UCMLITAHWIA paspblBa akpaHa nvnu MmetTannu4eckon HUpYloLen - y)KHoﬁ
Wy MeTannnyecKkomn obonovku kabens v3onauunen CT'?HOBKW
obonouyku kabens (Hanpumep, ans y
(Hanpumep, ans 3a3emneHns nunu
3a3emMnexuns) TpaHCcno3aunumm)
Pasgen H.3 Pasgen H.3 Pazpgpen H.4 Pasgen H.6
20 UWKNoB HarpeBa c NPUIOXEeHUEM M X
iy 6e3 NpUnoXKeHNa HanpsXKeHus
KoHAWUWMOHUPOBaHWE NOrpyKeHnem @ <3 L .
B Boay (20 umknoe Harpeea)
KMcnblTaHne HanpsaXeHNneM «3KpaH— " " "
3eMna» NOoCTOAHHOIO TOKa
McnblTaHWe HanpsKeHueM «aKpaH— x
3KpaH» NOCTOAHHOrO ToKa
McnbiTaHUe rpo3oBbIM MMNYINbCHBIM X X X
HanpaXeHWeM «3KpaH—3emMna»
WMcnblTaHne rpo3oBbIM UMMIYILCHBIM X
HanpaXeHWeM «3KpaH—aKpaH»
McnelTaHWe BHYTpeHHEM AaBrneHuem — — — X
McnbiTaHe KOHCONBHOW Harpy3Kon — — — X
BHelwHW ocMOTp (pasaen H.5) X X X —

@ He NpuMeHAOT K apMatype, NpegHa3Ha4YeHHoN ANA YCTAHOBKK HA BO3OyXe, UCTbITaHWe NOTPYXeHUeM B BOOY

HEe NpOBOOAT.
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H.2 TunoBbLIe UCNbITaHWA ANA NOATBEPXAEHUA COOTBETCTBUA

H.2.1 TunoBble ucnbiTaHWA ONA NOATBEPXOEHUA COOTBETCTBUA COeONHUTENbLHLIX My T Ge3 pa3pbIBa
3KpaHa unu MeTannuyeckon obonoukn kabensn

YcnelwHoe npoeefdeHue TUMNOBLIX MCNbITAHWIA B NocrnegoBaTensHOCTM (cM. Tabnuuy H.1) M B COOTBETCTBMM C Ha-
CTOALLMM MPUMNOXKEHWEeM CoednHUTENbHON MydhTel 083 pa3pbiBa aKpaHa ABMAETCA NoATBepKOeHMeM COOTBETCTBUSA yCTa-
HOBMEHHbIM TPeDOBaHMAM TaKkKe U BCEX COeAMHUTENbHbBIX My T 6e3 paspbiBa aKpaHa Ans TOKONPOBOASLLMX XU PaBHOMo
WM MEHBLLLETo Ce4YEeHUs, NPU COOTBETCTBUM OCHOBHBLIX KOHCTPYKTUBHLIX NMapamMeTpoB U OQWHAKOBLIX MaTepuanoB, UCMbI-
ThIBAEMBIX NMPW PABHLIX MW MEHLLUMX 3HAaYEHUAX UCTIBITATENBHOMO HANPAXKEHWS.

Ecnu TpebyeTca npoBegeHne UcnbliTaHWA ANA NOATBEPXKAEHWUS COOTBETCTBMA ANA BHELLHEN 3aLUMUTbI COEOUHUTENb-
HOWM MydhThl, coaepKaller BBoAb! AMNs TaKMX 3NMEMEHTOB, Kak BbIBOAb!I TPAHCMO3WLMKW, TO BHELUHAS 3alUMTa UCTBITYEMONA
MYPThI AOMKHA BKMNKOYaTh B CE0A 3T KOHCTPYKTUBHBIE 3IEMEHTHI.

[MonoXuUTenbHbIMKU peaynbTaTaMy UCMbITaHWA HAPYXKHOM 3aWUThl COEAUHUTENBHON My Tl C BBOAAMK ANA OOMNOM-
HUTENBHbLIX KOMMOHEHTOB MOATBEPKOAAETCA BO3MOXHOCTH MPUMEHEHWUS 3TOW 3alUMThl Ans NogobHOW CoedVMHUTENBHOM
MychTel 683 BBOLOB NS AOMOMHUTENBHBLIX KOMIOHEHTOR, HO HE HA0BOopPOT.

H.2.2 TunoBkle UCNbITaHWA ONA NOATBEPXKOEHUA COOTBETCTBUA COEOUHUTENbHLIX MY T C paspbiBOM
3KpaHa UNv MeTannuyeckon obonoyku kabenn

YcnelwHoe npoBegeHne TUMOBLIX MCMbITAHWA B COOTBETCTBMM M MOCNEeA0BaTeNbLHOCTM C AaHHLIM NPUMNOXKEHUEM
coeaMHUTENBLHON MydThl C pa3pLIBOM 3KpaHa SBMNAETCA NOATBEPXOEHWEM COOTBETCTBUA YCTAHOBMEHHBIM TpeboBaHUAM
BCEX COEAMHUTENBHbLIX MYdT C pa3pbIBOM 3KpaHa unu 6e3 pazpbiea akpaHa Ans TOKONPOBOOALLMX XKW PABHOTO UM MEHb-
LIEro ce4eHus, NpyM COOTBETCTBUM OCHOBHbLIX KOHCTPYKTUBHBIX MCMONHEHWA WM NMPUMEHSAEMbIX MaTepuanoB MUCMbITYeMbIX
MyOT NPU PaBHbIX UMW MEHBLUMX 3HAYEHUSIX UCTILITATENLHOTO HAMPSKEHWUS.

Ecnu TpebyeTca npoBeaeHWe TUMOBLIX UCMBITAHWIA ANA NOOTBEPXKAEHUS COOTBETCTBMA COEAMHUTENBHOW My(ThI C
pa3pbIBOM MeTannmMyeckon 06onoYkn, MMeLWen BBOAb! AN TaKUX ANeMEeHTOB, Kak coeauHUTeNbHbIe kabenu, To UCMbITY-
emas MydTa formkHa BKoHaTh B ceba 3T anemeHThI.

MonoxuUTenbHLEIMU pPe3ynsTatamMn UCMbITAHUA COEAUHUTENBHON MydhThl C pa3pbiBOM METANNUYecKorn 0bonoukn c
BBOASLUMMW NEMEHTAMU TPAHCMNO3ULMM NOATBEPKOAETCA COOTBETCTBME TAKOWM METANNUYECKOM 060NoYKM Anst aHanoruy-
HOW coegUHWUTENbHON MydhThl 683 BBOOHLIX 3NEeMEHTOB, HO He HaobopoT.

H.2.3 TunoBble UCNbITaHWA ONA NOATBEPXOEHWUA COOTBETCTBUA apMaTypbl C pa3pbiBOM 3KpaHa uiunu
MeTannuyeckon obonoyku Kkabensa

YcnelHoe NnpoBeneHne TUMOBLIX NCMbITAHWIA B NOCNEA0BATENBHOCT U COOTBETCTBUM C AaHHLIM NPUIOXKEHWEM Ka-
Bena c paspbIBOM 3KpaHa UM MeTannu4eckorn obonoYykn ABNAETCA NOATBEPKAEHMEM €ro COOTBETCTBUA YCTAHOBMNEHHbIM
TpeboBaHWAM, U Ero pesynsTaThl CHUTAKOT OENCTBUTENBHBIMIW AN BCeX KAabenen ¢ pa3pbiBOM 3KpaHa U MeTannvyeckoin
000MoYKK, BbINYCKAEMBIX OOHUM U TEM e U3rOTOBUTENEM, UMEIOLLMX OOMHAKOBbIe Da30Bble MPUHLIMMLI KOHCTPYKLMK, NPK
paBHOW KUnu Boree HU3KOW rpynne HanpsiKeHus.

H.2.4 TunoBble NCNbITAHUA KOHLUEBbIX My{T C CEKUMOHUPYHLLEN U30oNsILuen

YcnelwHoe npoBeaeHe TUMOBLIX UCTLITAHUIA KOHLEBLIX MydT C CEKLIMOHMPYHOLLER M30NALKMEN B NOCNEAOBATENBHO-
CTW WU COOTBETCTBUK C AaHHbIM MPUINOXKEHNEM SBNSIETCS NOATBEPKAEHWEM COOTBETCTBUS YCTAHOBMEHHBIM TpeboBaHUsAM
BCEX KOHLIEBbIX MYMT C CEKLUMOHMPYHOLWENA M30NALKNENA 3TOMO e M3roTOBUTENS, NpW YCNoBWMM cobrogeHns oaMHaKoBbIX
OCHOBHbIX KOHCTPYKTUBHbBIX MPUHLMMNOB CEKUVWOHUPOBAHUA ANs PaBHOW U Bonee HW3KOW rpymnnbl HANPSXeHWs.

H.3 UcnbiTaHua coeguHUTENbLHBLIX MydT U apMaTypbl ¢ pa3pbiBOM UNnu 6e3 pazpbiBa aKpaHa Unn
MeTannu4yeckon o6onovku kabens

H.3.1 BolgepkKa B Boge

McnelTaHve norpyeHvweM B BOAY COeQUHUTENbHbLIX MydT nnv kabenen npoBogsaT nocrnefoBaTenbHO Ha CoeduHu-
TenbHOW MydTe, YCNELWHO BblEpKaBLUEN UCMbITAHWME HaMpsKeHWEM C UMKnaMmu Harpesa no 12.4.6, unv Ha oTaensHow
coefuHUTENBHON MydbTe, KOTOpas AOIMKHA BblaepKaTe He MeHee 20 uMKNOoB Harpesa Ge3 NpUNoXeHUs HanpsKeHns B
COOTBETCTBMM C NepevncneHuem g) 12.4.2.

CBopky, nognexaluyto ncnelTaHWAM NS NOATBEPXOEHNS COOTBETCTBUSA, NMOrPYXakT B BOAY Ha rMybuHy He MeHee
1 M OT caMOK BEICOKOW TOHKM MeTannuyeckon obonoyku. [ns aTux Lenen gonyckaeTcs NpUMMeHATL HAaNopHLIA pesepsyap,
COEAVHEHHbIW C repMeTUYHBIM COCYAOM, COAepPKaLlUM UcrbITaTenbHy cOopkKy.

[HononHuTenbHble NCNbITAHWA HanpskeHneM B cooTBeTcTBMM ¢ H.3.2 gonyckaeTcsa NpoBoAMTL Nepes Havanom uu-
KNOB HarpeBa/oxNaXOgeHWs No COrMacoBaHUIO C U3rOTOBUTENEM.

MpoBogAaT 20 UKMKMOB «Harpes/oxnaxaeHWe» C NoBbILLEHNMEM TeMnepaTypbl Bodbl 4o Temnepatypbl Ha 15—20 K
HUKe MaKCcuMarnbHOW AOMYCTUMON TemnepaTypel Ha xwne Kkabensa npu HopManeHbIX YCNOBUAX aKcnnyaTaumu. B kaxagom
LMKne BOAY HarpeBatloT A0 YCTAHOBMEHHOW TemnepaTypbl, BbIAEPXKMBAKOT UCMBLITYeMblil oBpasel, Npu 3TOM 3Ha4YeHWW B
TeYeHWe He MeHee 5 4, 3aTeM oxnawaalT Ao Temnepatypel Ha 10 K Beille TemnepaTypbl OKpyxatoler cpegbl. [aHHyio
TeMnepaTypy MOXHO nony4uTts, Aobasnsas Bogy Gonee HM3KOW UK Gonee BolCOKOW Temnepatypel. MUHUManeHas anu-
TeMNBHOCTb KaXKO0ro LMKNIa Harpeea M oxnaxgeHus AofmkHa cocTaenaTe 12 4 M ANUTENbHOCTE MOBLILLEHWSA TemnepaTypbl
BOAb! 40 YKa3aHHOMo 3Ha4YeHWs1 JOMKHA MO BO3MOMHOCTW PaBHATLCH ANWMTENbHOCTH oxnaxaeHws sBoael 4o 30 °C unn go
3HadveHund, KkoTopoe Ha 10 K npeBkiliaeT TemnepaTypy OKpy»KaloLlel cpefpl, B 3aBUCUMOCTK OT TOro, Kakoe M3 aTUX 3Ha-
YyeHuin Bonblue.
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H.3.2 dneKkTpu4yeckue UCNbITAHUA

H.3.2.1 O6wwue nonoxeHus

Mocne 3aBeplUeHUA LUKNOB HArpeea UCMLITyeMy cOopKy OCTaBnSAT B BOAE W MPOBOASAT UCMLITAHUS HANPSKEHW-
eM (npu HeoBxoQUMOCTU) B COOTBETCTBUM C HACTOSALLMM MYHKTOM.

Bo Bpemsa npoBegeHns noboro nz anekTpuYMeCcKUX UCNbITAHWIA HE OOMMKEH NPOMCX0auMTb Npoboi 3onsauun coeau-
HWTEMNbHBIX MY(T C paspbiBoM Uiy 6e3 pa3pbiBa akpaHa unv kabenen ¢ paspbiBOM 3KpaHa.

Bo Bpema npoBegeHua NbOro M3 aneKkTpUYecKMx UCMbITaHWA Ha KOHLEBbLIX pa3fdenkax He O0MmKHbI Habnwgatbca
WCKpOBbLIE pazpaasbl.

Bce vcnblTaHus, npuBeAeHHbIE B HACTOSALLEM MPUINOKEHUW, MPOBOAAT NPU TEMMNEPATYPE OKPYXKaLLER cpeabl, ecnm
HE YyKa3aHo MHOE.

[Mpwn npoBedeHWU MCNbITAHWIA BLIAEPXKKOW B BOAE apMaTypbl aNeKTpUYeckMe UCNbITaHna B cooTeBeTcTemnm ¢ H.3.2.2
1 H.3.2.4 npoBogaT nNpu HaxoxgeHun cbopkn B Boge. Ecnn npoBedeHne aneKTprU4ecknx MCnbiTaHWii COOPKM NpK Haxox-
OEHUX ee B BOoAe MpakTU4eckn HeuernecoobpasHo, To cOopKy M3BNekawT M3 BOObl M NMPOBOAAT Ha HeW anekTpudeckue
UCMbITAHUS NPYM MUHUMANLHOWM 3aaepkke. B aTom cnydyae 3azeMneHue ucnelTyemoro obpasua gocturanT obepThiBaHUEM
€ro MOKPOW TKaHbLI UMK C UCMOMNb30BaHWUEM 3TEKTPONPOBOASLLETO MOKPLITUS, HANOXEHHOrO NOBEPX BCE HApyKHOW Mo-
BEPXHOCTW NCNbITYyeMon cOopKu.

Ecnn vucnbiTanve BbIAEMKKOW B BOAE apMaTtypbl He MPOBOAAT, TO 3a3eMneHne ncneityemoro obpasua gocturaioT
obepTbiBaHMEM €0 ANEKTPONPOBOAALLEN NEHTOW UMW CETKOW UMK MPUMEHEHWEM 3TEKTPONPOBOAALLErND MOKPLITUSA, HaMo-
YEHHOTO MOoBEPX BCEW HAaPYKHOW NOBEPXHOCTU UCMbITYEMOW COOPKA.

H.3.2.2 WcnbiTaHne HanpskeHueM NocTOAHHOMO TOKa, NPUNOXKEHHBIM MEXAY 3KpaHOM W 3eMren

WMcnbiTatensHoe HanpsbkeHne 25 KB NocTosHHOrO TOKa NPUKNaabiBaloT B TeYeHne 1 MUH Mexay MEeTannuyeckum
3KpaHOM UI 0BOMNOYKOW M BHELLHEW YacTbio 3a3eMNeHHOW HapyXXHOW 3allMThl UCMbITYeMoro obpasua.

H.3.2.3 UcnblTaHWe HanpskeHueM NnocTOsSHHOTO TOoKa, NPUINOXKEeHHbIM MeXdy akpaHaMmu kabens

WMcnbiTatensHoe HanpspkeHue 25 kB nocTosHHOro Toka NpuknaabiBakoT B TeveHre 1 MuH Mexay obemmu cTopoHamm
pa3pbiBa METANMUYECKOro 3KpaHa unu o6onoYkM UcneiTyemoro obpasua.

H.3.2.4 WcnblTaHWe rpo3oBbLIM UMMYNBCHBIM HANpsxeHueM, NpUnoXeHHsIM MeXay 3KpaHoM U 3eMnein

McnbiTatensHoOe HanpsbkeHWe B COOTBETCTBUM € Tabnuuen H.2 npuknagbiBaloT mexgy MeTannMyeckumm akpaHamm/
o6ono4kamMm 1 BHELIHEN HacTblo COOpKU.

Mpouenypa ucneiTaHuin omkHa cooTeeTcTBOBaTH M3K 60230.

Ta6nuya H.2— WcnelTaHye rpo3oBbIM MMMNYIbCHBIM HAMPSBKEHUEM, NPUMNOXKEHHBLIM MEXOyY 3KpaHOM U 3eMneil coeau-
HUTENbHBIX MydOT UNKM apMaTypbl ¢ paspbiBoM unu 6e3 paspbiBa akpaHa unm MeTannuyeckoi obonodku kabens
B kunoeonstax

YpoBeHb rPO30BOr0 MMNYNLCHOTO HANPsKeHWs

Haubonbluee aHauYeHWe HaNPsHKEHUS Meskay KaKoow YacTbio U 3eMnen
obopynoBaHus Um ]
BelBogbl ANs TpAHCNO3ULmMm BbiBoabl 4Ns TpaHCcnoauumm
OnHON < 3 m® AnvHOR > 3 M u < 10 mb
=725 30 30
>725 30 35

a Cm. rpacpy 2 Tabnuupl 4.

b Ecnu OrpaHUYnTEeNM HanpaxeHna Ha obonouke pasmMelleHbl oKono COoeMHUTENBHOK MquTbl 1unu kabens, To
NCNonk3yHT HANPAXEHWA O1A TPaHCNOo3nUn BelBOOOB ONVHON < 3 M.

¢ Bkntovyas kabenbHyio apMarypy ¢ orpaHuYMTENsAMIA HanpskeHus Ha oBornodyke, YCTaHOBMEHHBIMW Henocpen-
CTBEHHO Ha 3a3eMIIeHHYH 4acTb 06oNoYKK Kabens.

H.3.2.5 McneiTaHne rpo3oBLIM MMMAYNECHBIM HANPSKEHNEM «IKpaH—aKpaH»

Mepen NpunoXeHWem WUCNbITAaTENbLHOMO rPO30BOr0 MMMYIBCHOTO HAaMNPSXEHUS MEXAY METaNNMYeckrMu akpaHaMmu/
obonovkamu cOOpKy U3BMNEKAKT U3 BOALI, ECNW NPefBapUTENbHO NMPOBOAMIOCH UCMBbITAHWE BLIAEPKKOW B BOJE.

McneiTatensHoe HanpsKeHUe NpuKNaabiBaloT B COOTBETCTBUM ¢ Tabnvuen H.3.

Mpouenypa ucneiTaHuin aomkHa cooTeeTcTBoBaTE M3K 60230.
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Tabnuua H.3 — WenbiTaHue rpo3oBbIM MMMYMNBCHBIM HAaMpPsKeHUEM «AKpaH—-KpaH» COeAUHUTENbHbLIX MydT unu
apMaTypbl C pa3pbIBOM 3KpaHa Unu MeTannuyeckoin obonodkn kabens
B kunoeonsrax

YpoBeHb rPO30BOM0 UMMNYINBCHOMO HANPSKEHUS

HaubBonblee sHaveHue HanNpshkeHusa Mexay yactamu®
obopygosanna U, @
BblBoab! 4Ns TpaHCNo3UUKUK BbiBOAbI ANA TRAHCNo3uLuK
anMHon < 3 m OAVHOR >3 MK <10m P
=725 60 60
>725 60 75

a8 Cwm. rpadchy 2 Tabnuupbi 4.

b Ecnu orpaHuimnTenit HanpsxeHns 0BoNoYKN pasmellieHbl OKOMNo COEOMHNTENBHON MydThl 1nn Kabens, To uc-
NOMb3YIOT HANPSKEHUA ANA TPAHCMO3ULMOHHBLIX BLIBOAOB ANMHOW < 3 M.

¢ B pgaHHOM cryyae TEPMUWH «MeXay YacTAMW» O3HAYaeT, YTO WCMbITATENbHOE HanpsiKeHWE NpUKNagbiBaroT
MEXy YacTaMK 3KpPaHOB COedMHWUTENbHLIX MydT nnu apMaTtypbl ¢ pa3pbliBOM 3KpaHa Mnu MeTannmyeckon o6onoyku
kabens.

H.4 UcnbiTaHWA KOHUEBbIX MydT C CeKLUMOHMPOBAHHOW U3onsumnen

H.4.1 UcnbiTaHWe HanpAXXeHWeM «3KpaH—3eMnAa» NOCTOAHHOrO ToKa

McneiTatensHoe HanpspkeHue 25 KB MocTOSHHOrO TOKa NpuKNagbiBaloT B TedeHue 1 MWH Yepes BbIBOAbl 3KPaHOB
kabenen K n3onauuun, ycTaHOBNEHHOW Mexay axpaHaMmy 0Bpa3uoB cekuuMoHUpoBaHHbIX kabenei.

H.4.2 UcnbiTaHue rpo30BbIM MMMYNbLCHLIM HanpPsXeHUeM «3KpaH—3eMnA»

[na ucnbiTaHW KOHLEBBIX MYMT C CEKLMOHUPYHOLLYIA M30MALMER UCMbITATENIbHOE HaMnpsKEHWE B COOTBETCTBUM C
Tabnuuei H.4 npuknaasiBaT MEXAy 3KpaHoM W 3eMnen K uonaummy obpasua, pasgenstowen cekumm.

Mpouenypa npoeedeHWs ncnelTaHnii — no M3K 60230.

Tatnuua H.4 — McnbiTaHKe rpo30BbiM MMNYMLCHLIM HaMPsKEHUEM «IKpaH—3eMIa» KOHLEBLIX MydT C CEKLMOHUPY-
HOLLERN M3onaLnen
B kunosonerax

MakcvmansHoe HanpskeHne, obopyaosaHua U, @ YpOBEHb rPO30BOIO UMNYNBCHOMO HANPSKEHWA
72,5 30
>725 37.5

a8 Cm. rpadchy 2 Tabnuupl 4.

H.5 BHewHW ocMoTp

BHewwHuin ocmoTp apmatypel npoBoaat no 12.4.8.1.

Mocne ucneiTaHuii no H.3 cnegyeT ocMOTPETE UCNEITYEMYHO CBOPKY C Lienbio OLEHKW COCTOSIHUA BOAOHENPOHULAe-
MbIX Bapbepos (cM. pasgen H.1).

Koyxn Hapy»HOW 3allWTel COeQMHUTENMBHBIX MYydT, 3anonHeHHble yaansaeMbiMW KoMnayHaaMun, paccMaTpyearot
Kak COOTBETCTBYIOLLME YCTAHOBNEHHEIM TpeOoBaHWAM, eCrnv OTCYTCTBYIOT BUAMMbIE Cnedbl BHYTPEHHUX MyCTOT, BHYTPeH-
HWUX NepeMeLleHnid 3anonHuTens, obycrnoBneHHbIX 4OCTYNOM BOAbl, UMW YTEYKM KOMNayH4a Yepes pasnnyHble ynnoTHe-
HWA W CTEHKW KOXKyXa.

B Hapy»HOM 3aWwmTe coeauHUTENbHOW MyOThI, B KOTOPOW MCNOMb3YIOT APYTrYe TEXHONOTMK M Matepuarnbl, He OOomK-
HO BbITb CNeAoB NPOHWKHOBEHWUS BOALI MNW BHYTPEHHEN KOPPOo3UK Nofd BOAOHENpoHULaeMeiMu bapbepamu.

H.6 UcnbITaHUs KOMNO3UTHBLIX U3ONATOPOR KOHLEBLIX MY(PT HApYXXHOrO NPUMeHeHUs

H.6.1 OBwue nonoxeHus

McnbiTaHne NpoBOAAT Ha OOHOM WM30MNATOPE Kaxadoro Tuna B cooteeTcTBun ¢ H.6.2 1 H.6.3.

H.6.2 UcnbiTaHKe HA CTOWKOCTL K BHYTPEHHeMYy AaBNeHUuro

M30onaTopbl, B KOTOPLIX B MPOLECCE 3KCMMyaTtauuu CO30aeTCA BHYTPEHHEE AaBMEHME, WCTbITLIBAT B COOTBET-
cteum ¢ MOK 61462:2007 (nyHkT 8.4). PesyneraTtel UCNBITAHWIA AOMKHBI COOTBETCTBOBATL TpeboBaHuam MIK 61462:2007
(nyHkT 8.4).

H.6.3 UcnbiTaHNe KOHCONMLHOW Harpy3Kon

M3onaTtop ucneiTeiBatoT B cooTBeTCTBMM ¢ M3OK 61462:2007 (nyHKT 8.5). PeayneraTthl MCMbITAHMIA OOSMKHLI COOTBET-
cteoBaTh TpeboeaHuamM M3K 61462:2007 (nyHKT 8.5).
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MpunoxeHne |
(obsAzaTensHoe)

OnpeneneHMe TBEpOoOCTHU M3onauuun U3 BblCOKOMOﬂyﬂbHOﬁ STMHEHHDOHMHQHOBOFI pPe3nuHbl

1.1 NcnbiTyemblil obpasely

WMcneltyeMbiM 0Bpasuom aenseTca obpasey kabens, ¢ KOTOPOro yaaneHbl BCe MOKPBITUS CHapY»KW M30MAuMn 13
B3MP. Jonyckaetca npoeBoguTk UcnbiTaHue Ha oBpasue kabena HBes akpaHoB.

1.2 NMpoeeneHue UcNbLITAHUA

1.2.1 O6LwmMe nonoxeHUn

Mcnbitanus npoeogat no MCO 48-2 ¢ naMeHeHUsAMN, YKasaHHbIMKU HIKE.

1.2.2 UcnbiTaHna oGpa3uoB ¢ 60NbWKMM PaguycoM KpUBU3HbI NOBEPXHOCTH

KoHcTpyKums neneltatensHoro npubopa no MCO 48-2 nomxHa obecneynBaTh €ro XecTKoe pacronoXeHue Ha U3o-
nsauum kabensa nz BAMNP 1 BepTUkanbHOE COMPUKOCHOBEHME MPWKUMHOI Nanky U MHOEHTOpa C NOBEPXHOCTLI0 M30MALUK
OOHWM U3 CriefyLux cnocobos:

a) npubop AOMKEH UMETL NPWKMM, NEPEMELLIAILLIMIACA HA YHUBEPCANbHbLIX LWAapHMpax, obecneyrBalolLmMX perynu-
POBKY COMPUKOCHOBEHMWS C KPUBOW NOBEPXHOCTLIO 06pa3ua;

b) B ocHoBaHWK nNpubopa AomkHbl ObITh ABa NapannenbHbIX CTepxHA A 1 A', pacnonOXeHHbLIX Ha PacCTOAHWUM,
onpenensemMom KpMBU3HON NoBEpXHOCTM 0bpa3ua, B COOTBETCTBUM C PUCYHKOM |.1.

YkasaHHble cnocobbl NPUMEHSAIOT ANA UCMbITaHWIA 06pa3uUoB, paanyc KPUBU3HLI MOBEPXHOCTU KOTOPLIX MeHee 20 MM.

Ecnu TonuwmHa usongauum uz B3NP meHee 4 MM, To npumeHaloT npubop no MCO 48-2 ana TOHKMX M HeBonbLUnX
UCMbITYEMbIX 0Bpa3LoB.

1.2.3 UcnbiTaHna oGpa3uoB ¢ HeOONbLWWM PaauyCoOM KPUBU3HbI NOBEPXHOCTH

Ecnu pagnyc KprBM3HEI NOBEPXHOCTM 0Opa3sua MmeHee ykasaHHoro B .2.1, To obpasel gomkeH ObITe pacnonoxeH Ha
TOW e XeCTKOW onope, 4YTO 1 UCMbITaTeNbHbIN NpUbop B Lensx npefoTBpalleHns nepemelleHns nsonsauum ua B3P npu
NPUNOXKEHUN K UHAEHTOPY OOMOSTHUTENBHOMO YCUIWUA NPOAABMUBAHNUS W 0DECNeYeHUsi ero BEPTMKArNbHOrO pacnofoKeHus
Hag ockto 0bpaaua. [lna aToro npUMeHsAT crneayowme cnocobsbi:

a) nomelyaloT obpaseL B KaHaBKy WMy Nas MeTannnMyeckoro 3a)Kuma B COOTBETCTBUM C PUCYHKOM |.2a;

b) nomeLLaoT KOHLbI KMkl UCNbITyemMoro obpasua B V-06pazHblii GrioK B COOTBETCTBUM C PUCYHKOM |.2b.

YkasaHHble cnocobbl MPUMEHAKT ANA UCMbITaHWiA 00pa3sLoB, paauyC KPUBU3HBLI MOBEPXHOCTU KOTOPLIX HE MeHee
4 MM.

Ona venbiTaHuii 0bpasUeB, paguyc KPUBU3HBI NMOBEPXHOCTWU KOTOPLIX MeHee 4 MM, npumeHsatoT npubdop no NMCO
48-2.

|.2.4 KoHgnunoHMpoBaHMe 00pasUoB U TeMnepaTypa UCNbITaHUN

[Mepuog BpemMeHW MeXay W3roTOBMEHWEM, T. €. MEXOY ByNKaHu3auwen u ucneitaHnem obpasua, gormkeH BuiTb He
MeHee 16 4.

McnbiTaHne npoBogaT npu Temnepatype (20 + 2) °C, nepen ucnbiTaHMeM obpasubl BbIOEPKMBAKOT NpW 3a4aHHOM
TEMMNEepaType B TEYEHUE HE MeHee 3 4.

1.2.5 Yncno namepeHuin n pesynksraTbl UCNbITAHUA

[MpoBOOAT NO OAHOMY M3MEPEHUIO B TPEX UMK NATK PasHbIX TOHMKAXx, pacnonoXeHHbIX No OKPYXHOCTK obpa3sua. 3a
pesynesTaT UCMLITaHUA NPUHUMAIOT MeMaHHoe 3HayeHWe TBepAoCcTH obpasua, OKpyrneHHoe Ao GnuxaiLllero Lenoro Yvc-
na W BblpaxueHHoe B MexayHapoaHbIX eAuHuuax Teepaocti pesursl (IRHD).
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A A

A wn A'— napannenbHble CTEPXKHK

PucyHok 1.1 — Cxema ucnbeitaHuii o6pasyoBs ¢ 60nbLWMM paguycoM KPUBU3HBI NOBEPXHOCTU

7

a) OGpasel nomeLLeH B kaHaBky  b) O6paseu nomelseH B V-06pasHblid 6ok

PucyHok 1.2 — Cxema rucnbiTaHuia 06pa3suos ¢ HeboNbLWMM pagrMycoM KpUBU3HLI MOBEPXHOCTH
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MpunoxeHue J
(cnpaBo4Hoe)

PyKOBO,EICTBO no BHeWHeMy OCMOTpPY Kabena un apMaTypbl

Cnenyet y4uTbIBaTh, YTO 3aTPYOHUTENBHO ONpPefennTe 0ObEeKTUBHBIA KPUTEPUIA NMPUEMKM ONSA BCEX BO3MOMXHbIX
NpU3HaKoB yxyalleHUs cocToaHus kabensa n apmartypbl (Hanpumep, gedopmaumn NN Apyrmx U3MEHEHWI), KOTOpbIE yaa-
eTcs 0BHapYXUTE NMPU BHELHEM OCMOTpE.

Takum 0Bpa3oM, BHELIHWI OCMOTP BCerga MMeeT HEKOTOPYH CTeneHb CyObeKTMBHOCTW. [AnA yMeHbLUEeHWA 3TOW
CyOBLEKTMBHOCTM B HACTOALLEM NPUMOXKEHW NPUBEAEH NEpPevYeHb BO3MOXHBLIX NMPU3HAKOB YXYALLEHWUA COCTOAHUS Kabens
W apMaTypbl, KOTOPbLIE MOXHO OGHAPYXWTb NPY BHELLHEM OCMOTPE.

Mpy NpoBegeHWM BHELUHErD OCMOTPa ClNenyeT MIHOpUPOBaTh 3arps3HeHns obpasuos, T. K. rMaBHas Uernb KOH-
Tponsi — onpeaenexHe NpU3HaKoB yXyALLEeHUA COCTOAHWUA 00pa3sLOoB, HEraTMBHO BIMALIMX HA SKCMyaTauWoHHbIE Xa-
pPaKTepUCTUKN KaBemnbHbIX CUCTEM.

B HekoTOpbIX criyyasx JonyckaeTcs MCNonbL30BaTh HE NOABEPrHYTHIA UchkITaHuio obpasey kabensa unu apMmartypel
(M1 KOMNOHEHTa apMaTypbl) B KQYECTBE 3TanoHa Ans NpoBeeHUs BHELLHEro OCMOoTpa.

O6pasubl kabens, No BO3MOXKHOCTM, OTOOpPaHHBIE M3 pasHbiX MeCT Kabens WUCnbITyeMOW ONUHBI, U apMaTyphbl, Ha-
npuMep OOHY M3 COEOMHUTENBHBIX MM KOHUEBLIX My(T, NOABEPraloT BHELIHEMY OCMOTPY B COOTBETCTBUK C TpeboBaHwa-
MW HacTOSLLEero ctaHgapra.

[Mpwn BHELLUHEM OCMOTPEe 0DpasLoB He3 NpUMEeHEHUs YBEMUYMTENBHBLIX NMPUOOPOB He OOMMKHO DbiTh BhIABMEHO YXYA-
LIEHWA COCTOAHMA COOPKM HWU MO OAHOMY M3 HUXKE NPUBEOEHHbIX NPU3HAKOB. [NepeyeHb NpU3HAKOB He ABNAETCS UCHEpTbI-
BaIOLLMM, MO3TOMY BCE BbIABMNEHHbLIE U3MEHEHWA 06pa3LoB TakKe CrneayeT YYuTLIBaTh U OLEHUBATL MX NOTEHUMansHoe
BO3AencTBMeE Ha paboTtocnocobHOCTh KabensHoW CUCTEMBI MPY NPUHATAN peLleHs 06 UX JoNYCTUMOCTU UMK HEOONYCTU-
MOCTH.

MpwuaHakm yxyaweHusa coctosHua obpasua:

- MOBPEXOEHWE XUMbl, KOTOPOE MOXET MPUBECTW K OTKMOHEHUIO paboynx xapakTepucTuk Kabens oT yCTaHOBMEH-
HbIX TpeboBaHWN;

- Hanuuve 3Ha4yuTenbHbIX (ONacHbIX) BAABNMBAHUIA HA W30NMPOBaHHOM(bIX) xune(ax) kabens, OCTPbIX Bpe3aHWui
NonynpoBOAALLETO 3KpaHa B N30MALMID;

- Hanu4ve KOppo3uM Ha MEeTan/IMYECKMX YacTAX, HanprMMep MEeTanIM4YeckoM IKpaHe U COedMHUTENSX;

- MpU3HaKM BO3MOXHOIO MEXaHW4ECKOr0 NOBPEXOESHMA U30MNALMOHHBIX YacTel obpasua;

- MPU3HaKK BO3MOXHOW 3MEKTPUYECcKOon Aerpagdalni OCHOBHOWM M30NauumM apmMarypbl 1 kabena: ycagka, gedopma-
UWs UM UBMEHEHWE NEPBOHAaYanbHbLIX PA3MEPOR, KOTOPLIE MOTYT NPUBECTY K HECOOTBETCTBUK) KOHKPETHBLIM TEXHUYECKUM
TpeBoBaHMAM K U3AENUo, HanpuMep AnvHa NyTW YTEYKW TOKa He JOIKHA ObiTh HUXKE MUHUMATBHO OOMYCTUMbIX 3Have-
HWIA, Noboe n3MmeHeHUsa (DopMbl U pa3mMepoB U3LENWA HE OOMKHbI NPUBOOWTL K AOCTYMHOCTW TOKOBEAYLLMX YacTew;

- NPU3HaKK Tennoeon gecopmMaunn (BCcex aneMeHTOB KOHCTPYKLKK);

- Hanuuve TpeLLwH U ApYrux NOBPEXOEHWI U30NsILnK;

- noepexneHve obonoyku kabenqa, npueoasllee K yxyaweHuo paboumx xapaktepucTuk kabens, Hanpumep npo-
HWKHOBEHMWE BOLI, KOTOPOE B AanbHerLeM MOXET BbI3BATh NOSBMEHNE KOPPO3WK,;

- yTedKa Wnn BblAeNeHne U30NUPYIOLLEN XMAKOCTW (Niobyto yTeyky matepvana u3onsaumn B apMmaType yKasbiBaoT
B MPOTOKONE);

- 3HaYMTENbHbIE U3MEHEHWUA pazMepoB 0bpasua, KOTopbie MOTYT MPUBECTU K YXYALIEHWIO paboynx XapakTepucTuK
kabens unu apmaTtypbl, HANpUMEpP CYLLECTBEHHAA YCafKa WM30NSALIUMKU UM HapyXHOW 0Donovkn.
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MpunoxeHune K
CeobogHo

Ha crpaHuue npegHamepeHHo He npusegeH TekcT. (Cor 1:2021)
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rOCT P M3K 60840—2022

MpunoxeHne OA
(cnpaBo4Hoe)

CBegeHUA 0 COOTBETCTBUM CChINMOYHbIX MeXOYyHapodHbIX CTaHOAAPTOB HAUWOHANbHbLIM
WU MeXrocygapcTteBeHHbIM CTaHOapTam

Tabnuua OA.1

O6o3Ha4eHe CChINOYHOro
MeXOyHapoaHOoro cTaHapTa

CreneHb
COOTBETCTBUS

Obo3Ha4eHWe 1 HaMMEHOBaHWEe COOTBETCTBYHLLErD HALMOHAMBHOrO,
MEXrocyAapcTBEHHOro cTaHgapTa

IEC 60060-1:2010

NEQ

[OCT P 55194—2012 «3nekTpoobopyaoBaHMe W aNeKTpoyCTaHOBKM
nepeMeHHOoro Toka Ha HanpsekeHue ot 1 go 750 kB. Obwne metoap!
WCMbITAHUIA ANEKTPUYECKO MPOYHOCTU M30NALUU»

IEC 60228

MOD

[MOCT 22483—2021 (IEC 60228:2004) «XXunel TOKONpOBOAALLME ANA
kabenen, NpoBOAOB U LLUHYPOB»

IEC 60229:2007

o

IEC 60230

IDT

MOCT P M3K 60230—2022 «Kabenu n apmatypa K Hum. MeToab! Uc-
NBITAHWA UMMYNBCHBIM HaNpsXKeHUeM»

IEC 60287-1-1:2006

IDT

MOCT P M3K 60287-1-1—2009 «Kabenwn anekTpuyeckue. Bbluuc-
NEHWEe HOMWHaNbHOM TOKOBOW Harpysku. Yacte 1-1. YpaBHeHus ans
pacyeTa HoOMUHanbHOW ToKoBOW Harpy3sku (100 Y%-Helin KoahuLmMeHT
Harpysku) 1 pacdeT notepb. ObLme nonokeHna»

IEC 60332-1-2

IDT

MOCT IEC 60332-1-2—2011 «WcnblTaHua 3anekTpu4eckux M OMTu-
yecknx kabenel B yCnoBMAX BO3AEWCTBUA nnamMeHn. Yacts 1-2. Mc-
NbITaHWE Ha HepPacnNpPOCTpaHEHUE rOpPeHWS OOUHOYHOMO BEPTUKANLHO
pacnofoXeHHOro U30NMpoBaHHOro nNposoaa unv Kabensa. MNpoeene-
HMEe UCMBITaHUA NpKY BO30ENCTBUM NamMeHeM ra3oBOi ropernkn Mol -
HocTbk 1 KBT ¢ npeaBapuTenbHLIM CMELLEHWNEM Fa30B»

I[EC 60332-3-24

IDT

[OCT IEC 60332-3-24—2011 «McnbiTaHUs 3aNeKTpUYecKux 1 onTuye-
Ckux kabenewn B ycrnoBusax BO3OeWCTBUA nnamMmeHu. Yacte 3-24. Pac-
MPOCTPaHEHWE MNaMeHy No BepPTUMKanbHO PacronoXeHHbIM Ny4YKam
npoeofoB unu kabenen. Kateropus C»

IEC 60754-2

IDT

MOCT IEC 60754-2—2015 «WMcnbiTaHMa maTepuanoB KOHCTPYKUWK
kabenen npu ropeHun. Yacts 2. OnpegeneHve cTeneHu KUCNoTHOCTH
BblgenseMblX rasoB usmepeHvem pH 1 yaenbHoW NpoBOAVMOCTUY

IEC 60811-201

IDT

MOCT IEC 60811-201—2015 «Kabenwn anekTpu4ecknme 1 BONOKOHHO-
onTudeckne. MeTodbl MCMbLITAHWIA HeMeTannuMYeckux MaTepuanos.
Yacte 201. Obwme ucneitaHna. MamepeHue TONWMHBLI U30NALWMKY

IEC 60811-202:2012

IDT

[OCT IEC 60811-202—2015 «Kabenw anekTpu4eckne 1 BONOKOHHO-
ontudeckue. MeTofbl WCMBLITAHWIA HEMETannUM4eckux MaTepuarsos.
Yacte 202. O6wume vcnbiTaHus. amepeHne TOMWMWHBI HEMeTanm-
Yyeckon 0B0NoYKM»

IEC 60811-203

IDT

[OCT IEC 60811-203—2015 «Kabenwn anekTpu4eckne u BONOKOHHO-
ontuyeckue. MeTofbl MCMbITAHWI HEMeTannM4ecKMx maTepuanos.
Yacte 203. Obwme ucnoiTaHusa. MamepeHne Hapy»XHbIX pasMmepoB»

IEC 60811-401

IDT

MOCT IEC 60811-401—2015 «Kabenwn anekTpu4eckue 1 BONMOKOHHO-
ontuyeckne. MeTofbl MCMLITAHWIA HeMeTannM4eckux marepuanos.
YacTte 401. PasHble ucneiTaHug. Metodsl Tennosoro crapeHus. Cta-
peHve B TepMocTaTe»
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lpodomxeHue mabnuyst JA.1

Obo3Ha4eHne CCblNoYHOro
MEXYHapoQHOoro craHgapra

CreneHb
COOTBETCTBUA

Ob0o3Ha4eH1e U HauMeHoBaHWe COOTBETCTBYLLErO HAaLUMOHANbHOTO,
MEXIOCYAAPCTBEHHOIO CTaHaapTa

[EC 60811-403

IDT

MOCT IEC 60811-403—2015 «Kabenu anekTpuyeckne 1 BONOKOHHO-
onTudeckne. MeTofbl UCMBITAHUIA HEMETANMTUYECKUX MaTepuarnos.
YacTtb 403. PazHble ucnbitaHus. McnbiTaHWe CLUMTBIX KOMNO3ULKWIA Ha
030HOCTOMKOCTb»

IEC 60811-409

IDT

MOCT IEC 60811-409—2015 «Kabenu anekTpnyeckne 1 BONOKOHHO-
onTudeckne. MeTonbl MCNbITAHWA HEMETaNNUYECKUX MaTepuanos.
YacTtb 409. PasHble ncneitaHusa. McnbiTaHue Ha NoTep Macchkl Ans
TEPMOMMacTUYHBLIX M30MALKUK U 0BoNoYeK»

IEC 60811-501:2012

IDT

MOCT IEC 60811-501—2015 «Kabenu anekTpuyeckne 1 BONOKOHHO-
onTuyeckne. MeTogbl MCNbITAHWA HEMETANNMUYECKUX MaTepuanos.
Yactb 501. MexaHn4yeckue UcnbITaHWs. McnblTaHusa gns onpenene-
HWSA MeXaHUYECKUX CBOWCTB KOMMO3WLMIA M30MALUMK U oBonodek»

IEC 60811-5602:2012

IDT

MOCT IEC 60811-502—2015 «Kabenu anekTpuyeckne 1 BONOKOHHO-
onTudeckne. MeTogbl MCNbITAHWA HEMETaNNUYECKUX MaTepuanos.
Yacte 502. MexaHunyeckue McnbiTaHuA. McnbiTaHne u3onauuMm Ha
ycagky»

IEC 60811-503

IDT

OCT IEC 60811-503—2015 «Kabenn anekTpu4eckne 1 BONOKOHHO-
onTuyeckne. MeTonbl WCNbITAHWA HEMETaNNMMYeckux MaTepuanos.
Yacte 503. MexaHuyeckmne wucnbliTaHua. KMcneltaHue obonodek Ha

ycagKky»

IEC 60811-505

IDT

OCT IEC 60811-505—2015 «Kabenu anekTpu4eckue 1 BONOKOHHO-
onTudeckne. MeToabl UCMbITAHWIA HEMETANMMYECKUX MaTepuarnos.
YacTtb 505. MexaHn4eckue ncnbitaHus. Vicnelranne naonsaumm v obo-
MOYEK Ha YONMHEHMWE NPU HU3KOW TeMnepaTtype»

IEC 60811-506

IDT

[OCT IEC 60811-506—2015 «Kabenwn anekTpuyeckue 1 BONOKOHHO-
onTudyeckne. MeTogbl UCMBLITAHWUIA HEMETANMWYECKUX MaTepuanos.
Yactb 506. MexaHu4eckue ncnbitaHusa. MicnbitaHne naonsuum v obo-
MOYEK Ha yaap nNpu HU3KOW TemnepaType»

IEC 60811-507

IDT

MOCT IEC 60811-507—2015 «Kabenwu anekTpuyeckue n BONOKOHHO-
onTuyeckne. MeToabl MCMNBITAHUIA HeMeTannMYyeckux MaTepuanos.
Yacte 507. MexaHudyeckue ucnbiTaHusA. VcnblTaHne Ha TennoBylo
nedopMaumnto Ans CLUMTBIX KOMMNO3ULLWA»

IEC 60811-508

IDT

MOCT IEC 60811-508—2015 «Kabenwu anekTpuyeckue 1 BONOKOHHO-
onTuyeckne. MeTodbl MCMBITAHUIA HeMeTannMYyeckux MaTepuanos.
YacTtb 508. MexaHnyeckue ucnbltaHua. MeneitaHme uzonauum n obo-
rioyek nof AaeneHWeM Npu BeICOKON TeMnepaType»

IEC 60811-509

IDT

MOCT IEC 60811-509—2015 «Kabenwu anekTpuyeckue 1 BONOKOHHO-
onTuyeckne. MeToabl MCMNbITAHUIA HeMeTannMYyecknx MaTepuanos.
Yacte 509. MexaHudeckne ucnbiTaHusa. McnbiTaHue Ha CTOWKOCTb
M30MAUMM U 0BONOYEK K PacTPEeCKMBAHUKO (MCMbITAHUE Ha TEMNNOBOK

yaap)»

IEC 60811-605:2012

IDT

OCT IEC 60811-605—2016 «Kabenu anekTpuyeckue 1 BONOKOHHO-
onTuyeckne. MeTofbl MCMbITAHWIA HEMEeTaNIMYeCcKnX MaTepuarnos.
Yacte 605. ®dusumueckme ucneitaHua. OnpegeneHve cogepXaHua
Caxu N/MNu MUHePanbHOro HaMoOMHUTENS B NOMMITUIEHOBLIX KOMMO-
3ULMAX»

IEC 60811-606

IDT

MOCT IEC 60811-606—2017 «Kabenwu anekTpuyeckue 1 BONOKOHHO-
onTudeckne. MeTogbl WCNbITAHWIA HEMETaNNMYEeCKUX MaTepuanos.
YacTtb 606. ®uandeckne ucnoiTaHns. Metoasl onpegeneHua nnot-
HOCTU»
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rOCT P M3K 60840—2022

OkoHyaHue mabnuuesl JA. 1

Obo3HavYeHne cCcblNoYHoro CreneHb Obo3Ha4eHWe 1 HaMMEeHOBaHWE COOTBETCTBYHLLEND HALUWMOHASBHOIO,
MeXOYHapoaHoro cTaHapTa COOTBETCTBUA MEXroCYAapCTBEHHOMO CTaHaapTa
|[EC 60885-3 — *
IEC 61034-2:2005 IDT MOCT IEC 61034-2—2011 «W3mepeHne NnoTHOCTM AbIMa Npv rope-

HUK Kabenen B 3afaHHbIX ycrioBuax. YacTte 2. MeTog ucnbiTaHus 1
TpeboBaHuUs K HEMY»

IEC 61462:2007 — *
IEC 62271-209 — *
ISO 48-2 —_ *

* COOTBETCTBYIOLLMIA HAUWOHAmNBHBIA CTaHOapT OTCYTCTBYET. [lo ero NpWHATUS peKoOMEeHOYeTCs MCNorb3oBaTb
nepeBod Ha PYCCKUIA A3bIK JaHHOMO MeXayHapo4HOro ctaHgapTa.

I punmedyaHne — B HaCTDﬂLL[EI;I Ta6nVlLl,e MCcNnonb30BaHbl cCrnegywuue YyCrnoBHble 0603Ha4YeHns cTeneHun co-
OTBETCTBMA CTaHOApPTOB!

- IDT — ngeHTUYHbIE CTaHOApPTLI;
- MOD — moguduumpoBaHHble CTaHAapThI;

- NEQ — HeakBMBaneHTHble CTaHAAPTEI.
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IEC 60137

IEC 60183

IEC 60287 (all parts)

IEC 60332-3-22

IEC 60332-3-23

IEC 60811-100

IEC 60811-405

IEC 60853-2

IEC 61443

IEC TP 61901:2016

IEC 62067

Electra No. 128

Electra No. 157

Electra No. 173

68

Bubnuorpadun

Insulated bushings for alternating voltages above 1000 V (BBogbl M301MpOBaHHbIE HA Hanpsixe-
HuA cebilwe 1000 B nepemeHHoro Toka)

Guidance for the selection of high-voltage A.C. cable systems (PykoBoacTeo no BelGOpY BbICOKO-
BOMbLTHbIX KabernbHbIX CeTel NEPEMEHHOr0 HanpsxXeHns)

Electric cables — Calculation of the current rating [(Bce yactn) Kabenn anextpuyeckue. Pacuet
HOMWHAanNbHOWM TOKOBOW Harpy3ku]

Tests on electric and optical fibre cables under fire conditions — Part 3-22: Test for vertical flame
spread of vertical-mounted bunched wires or cables — Category A (McnbiTaHWs 3MNeKTPUYECKNX U
onTuyecknx kabernen B ycnoBuax Bo3gecTBnA nnamMmeHun. Yacte 3-22. PacnpocTpaHeHue nname-
HW NO BEPTUKASbHO PacnonoXeHHbIM NyYykam npoBogoe unu kabenei. Kateropusa A)

Tests on electric and optical fibre cables under fire conditions — Part 3-23: Test for vertical flame
spread of vertical-mounted bunched wires or cables. Category B (McnbiTaHna anekTpryeckux u
onTu4yecknx kabenen B ycnoBusaxX Bo34eMCTBUA NnamMeHn. YacTte 3-23. PacnpocTpaHeHue nname-
HW NO BEPTUKANbLHO PacnonoXeHHbIM Ny4YkaMm npoBogoB unu kabenen. Kateropua B)

Electric and optical fibre cables — Test methods for non-metallic materials — Part 100: General
(Kabenw anektpuyeckue 1 BOMOKOHHO-ONTHMYECKMe. MeToabl UCMbITaHWIA HEMEeTanMM4eckux ma-
Tepuanoe. Yacts 100. O6Lwue nonoxeHus)

Electric and optical fibre cables — Test methods for non-metallic materials — Part 405:
Miscellaneous tests — Thermal stability test for PVC insulations and PVC sheaths (Kabenu
3NEKTPUYECKNE W BOMOKOHHO-oNTMYeckue. MeToabl UCNbITaHWIA HEMETaNNMMYECKUX MaTepUarnoB.
YacTtb 405. PasHble ucnbiTaHua. McneitaHue uzonauun 1 obonoyek kadena M3 nonMBUHUNXIO-
PUOHBIX KOMMNO3UUWA HA TEPMUYECKYH0 CTabUNbHOCTL)

Calculation of the cyclic and emergency current rating of cables — Part 2: Cyclic rating of cables
greater than 18/30 (36) kV and emergency rating of cables of all voltages [PacueT TokoBo# Ha-
rpy3kv kabenen B UMKNMYHOM W aBapuHOM pexumax. YacTb 2. KoadhprumeHT UMKNMYHON Ha-
rpysku kabenei Ha HOMUHaNbHoe HanpsxeHue ceblwe 18/30 (36) KB 1 aBapuAHOW Harpyaku Ka-
Benen Bcex HanpsXXeHW]

Short-circuit temperature limits of electric cables with rated voltages above 30 kV (U,,, = 36 kV)
[MpeaeneHble TemnepaTypebl 3nNeKkTpu4eckux kabenell Ha HOMWHaNbHOE HaMpsXeHWe CBbile
30 kB (U,,, = 36 kB) B ycnoBmMax KOPOTKOrO 3amblKaHWs]

Tests recommended on cables with a longitudinally applied metal foil for rated voltages above
30 kV (U,,, = 36 kV) up to and including 500 kV (U, = 550 kV) [McnbiTaHns, pekomeHayemsie 4ns
kabenei ¢ NpoAorbHO HaNOXeHHOW MeTannMyeckoi onbroi ANg HOMUHAMNBHLIX HanpsxeHui
cebiwe 30 kB (U, = 36 kB) n go 500 kB (U, = 550 kB) BKMoumMTEnNsHO]

Power cables with extruded insulation and their accessories for rated voltages above 150 kV
(U, =170 kV) up to 500 kV (U,,, = 550 kV) — Test methods and requirements [Kabenu cunosble ¢
9KCTPYAUPOBAHHOW M30NALMEN U apMaTtypa K HAM Ha HOMUHanbHoe HanpsikeHue ceellwe 150 kB
(U, =170 kB) n po 500 kB (U, = 530 kB). MeTofbl UcnbITaHWid n TpeboBaHUs K HM]

Guide to the protection of specially bonded cable systems against sheath overvoltages, January
1990, pp. 46—62 (PykoBogcTBO No 3aluTe kabenbHbIX CUCTEM CO CrneuuanbHbIMU coequHEeHNs-
mMu obonoyek oT nepeHanpsxeHnid obono4ek Electra, Ne 128, ansapb 1990, c. 46—62)

CIGRE Technical Brochure: Accessories for HV extruded cables, December 1994, pp. 84—89
(TemaTnyeckan nogbopka CIGRE: Apmatypa ans kabenei BbICOKOro HanpsiXeHWs ¢ aKCTpyau-
poeaHHoW usonauueit Electra, Ne 157, nekabpe 1994, c. 84—89)

After laying tests on high-voltage extruded insulation cables systems, August 1997, pp. 32—41
(McnbiTasua nocne npoknagky cuctem kabernen Ha BbICOKOE HanpsiKeHUe C 9KCTPYOMPOBaHHOM
naonsaumen «Electra», Ne 173, asryct 1997, ctp. 32—41)
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Electra No. 205 Experiences with AC tests after installation on the main insulation of polymeric (E)HV cable
systems, December 2002, pp. 26—36 (OnbITHble Aa@HHbIE N0 UCTILITAHWUAM HanpskeHneMm nepe-
MEHHOro ToKa Mocfe NPoKNaAKy OCHOBHOW M30MAUMK cucTem Kabernel M Ha BbICOKOe Hanpsike-
HWe ¢ nonuMmepHon nsonsunen «Electra», Ne 205, nekabpe 2002, c. 26—36)

Electra No. 227 Revision of qualification procedures for extruded high voltage AC underground cable systems,
August 200, pp. 31—37 ([MepecmoTp nopsgka NpoBedeHUs1 UCMbITaHWIA Ha COOTBETCTBUE TEXHU-
YECKUM YCrOBMAM A KabenbHbIX CUCTEM C 9KCTPYAUPOBAHHOW M30NSAUMEN HA BLICOKOE Hanps-
XeHue nepeMeHHOro Toka Ans noasemMHon npoknagku «Electra», Ne 227, aeryct 2006, c. 31—37)

CIGRE Technical Brochure 303: Revision of qualification procedures for extruded (extra) high voltage ac underground
cables; CIGRE Working Group B1-06; 2006 (TemaTtuuyeckan nogbopka CIGRE 303: MNepecmoTp nopagka nposegeHust
UCMbITAHUIA HA COOTBETCTBME TEXHWHECKUM YCNOBMAM ANs Kabenei ¢ aKCTpyaAMpOBaHHOW M3onsaumen Ha (CBepx)BblcoKoe
HarnpshKeHWe nepemMeHHOro Toka Ans nofaseMHoOW npoknaaku; paboyas rpynna CIGRE B1-06; 2006)
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YOK 621.315.2.001.4:006.354 OKC 29.060.20

KntoueBkie cnoBa: BLICOKOBOMLTHBIE CUNOBLIE kabenu ¢ SKCpr,ElMpOBaHHOﬂ n3onsumnen, kabenbHas apmary-
Pa, kabenbHble CUCTEMEI, METOAbI UCMbITaHUI
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