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Mpeancnoeue

1MNOOMOTOBJIEH OTKpbITEIM aKUMOHEPHBIM 06LLEeCTBOM « BCepoCcCUMACKMIA HAayYHO-UCCNef0BaTElNbCKUN,
NPOEKTHO-KOHCTPYKTOPCKUIA U TEXHOMOTMYECKUIA MHCTUTYT KabensHon npombilwneHHocTu» (OAO «BHUIAKI»)
Ha ocHoBe cOBCTBEHHOIO NEPEBOAA HA PYCCKMIA A3bIK aHMMOA3bIYHOM BEPCUWN CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHW4eckuM KoMUTETOM No cTaHaapTusaunn TK 46 «KabenbHble uagenusa»

3 YTBEPX/EH Y BBEJEH B IEWCTBWE Mpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 9 uons 2025 r. Ne 724-ct

4 Hactoawwmin cTaHgapT naeHTUYeH MexayHapogHomy ctanaapty MOK 63026:2019 «Kabenu cuno-
Bble MOABOAHbIE C 3KCTPYAMPOBAHHOW M30MALMEN M UX apMaTtypa Ha HOMUHarbHble HanpseHwus oT 6 kB
(U, =7,2kB) po 60 kB (U,, = 72,5 kB). MeToabl ncneitanuin n Tpebosanus» [IEC 63026:2019 «Submarine
power cables with extruded insulation and their accessories for rated voltages from 6 kV (U, = 7,2 kV) up to
60 kV (Um = 72,5 kV) — Test methods and requirements», IDT].

HavmeHoBaHWe HacTosWero craHgapTa MU3MeHeHO OTHOCUTENIbHO HaUMEHOBaHUA YKa3aHHOTO Mexay-
HapOOHOTro cTaHgapTa 4ns npueBedeHus B cooteeTcTBue ¢ FOCT P 1.5—2012 (nyHKT 3.5).

Mpy NpUMEHeHU HACTOSILEero cTaHgapTa pekoMeHAyeTcs UCMNOoMb30BaTh BMECTO CChINTOYHbIX MeXayHa-
pPOOHLIX CTAHAAPTOB COOTBETCTBYHLLME UM HALMOHANBHBIE M MEXIOCYAApPCTBEHHbIE CTAHAAPTLI, CBEAEHUS O
KOTOPbIX NPUBEAEHLI B AONONMHUTENBHOM npunoxerun OA

5 BBEJEH BIMEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaHdapmu3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob us-
MeHeHUSX K HacmosuwieMy cmaHO0apmy nybrnukyemcs e exes00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanmeHble cmaHOapmbi», a oguyuanbHbil MeKcm usMeHeHul
U ronpasok — 8 eXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmayrouwee ygedomneHue bydem
onybnukogaHo 8 6nuxaluweM 6bINycKe eXeMecsyHo20 UHGhoPMayUuoHHo20 ykaszamens «HayuoHanbHbie
cmaHOapmol». Coomeememayow,as UHGhopMayusi, yeedoMIeHUe U MeKCmbl pasMewalmcs makxe 8 UH-
gopmayuoHHOU cucmeme 06wea0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexXHUYEeCKOMY peaynuposaHuro U Memposnoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© IEC, 2019
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KABENW CUNOBbIE NOABOAHBLIE C 3KCTPYAUPOBAHHOW U30ONALUMEN U APMATYPA
K HAM HA HOMUHATIbHOE HAMPAXEHMUE OT 6 kB (U,, = 7,2 kB) 10 60 kB (U,, = 72,5 kB)

TexHu4Yeckue TpeboBaHMA U MeTOAbl UCMLITAHUNA
Submarine power cables with extruded insulation and their accessories

for rated voltages from 6 kV (U,, = 7.2 kV) up to 60 KV (U, = 72,5 kV).
Technical requirements and testing methods

Oata BBegeHna — 2026—07—01

1 O6nacTb npUMeHeHus

HacTtoswmi ctaHgapT ycraHaBnMBaeT TexHWYeCcKe TpeboBaHKa U MeTOAbI NCMbITAHWIA CUMOBLIX Kabernb-
HbIX CUCTEM, kabenew ¢ IKCTPYAUPOBAHHOW M30NALMEN U apMaTypbl K HUM, NMpeaHa3Ha4YeHHbIX NS HenoaBux-
HOW NOABOAHOWN NPOKNAAKW 1 NCMOMb30BaHNA B CETSX HA HOMMHANbLHOE HanpsieHue oT 6 kKB (Um =7,2xB) oo
60 kB (U,, = 72,5 kB) ans coeavHeHns MOPCKMX BETPOSNEKTPOCTaHUMiA Mexady coboi u ¢ ceTbio Geperobix
YCTaHOBOK.

HacToAawmin cTaHaapT CoOepKUT 3NeKTpU4eckne U uanyeckue UCnbiTaHUa MaTepuanoB U KOMMOHEH-
TOB, a TaKxkKe cneyunanbHble MeXaHU4Yecknue UCNbiTaHWs, KOTOpble MPUMEHUMbI K NOABOOHbIM KabenbHbIM Cu-
cTemam.

TpeboBaHua cTaHOapTa pacnpocTpaHAKTCA Ha BPOHNPOBAHHbIE OOHOXMWIbHbLIE KABENU 1 TPEXKUIBHbIE
kabenwn B KOMBUHAUWK C WX apMaTypOu, KOHLUEBbIE U COBOVUHUTENbHbIE MY ThI, NpegHasHa4YeHHble AN 0bbly-
HbIX YCIMOBMWI MPOKNagKu WU SKCnnyaTauuu, M He pacnpocTpaHAeTca Ha cneumnanbHble Kabenuw n apMatypy K
HWM, Hanpyvmep, NoABOAHbIE Kabenu Ans AvMHaMuYeckux obnacTted NnpuMeHeHus (T. €. Ans NpsaMONn CBA3KM C
nnaeawLen CTPYKTYPOI), ANns KOTOPLIX MOXET NOABUTbLCA HEOOX0AMMOCTE B MU3MEHEHUW CTaHOAapPTHBIX UCMbI-
TaHWUiA UK MoryT BbITh paspaboTaHbl cneunanbHbie YCIOBUA UCTIbLITAHWA.

HacTosawmi cTangapT pacnpocTpaHseTca Ha noaBoAHble kabenu, NOCTOSHHO HaxoAswWMecs B norpy-
KEHHOM B BOOY COCTOSIHUM Ha rny6uHax ao 250 m.

MpumeyaHue — HacToawmi cTaHaApPT HE PacnpoOCTPaHAETCA Ha apMaTtypy, NpegHazHaYeHHy TONBKO Ans
MExXaHUYeCcKoro KpenneHus, Hanpumep, YCTPOWCTBA Ans nopseca kabens Wnv 3aXuMbl ANS NPUCOEOUHEHUs] K BpoHe
kabens.

2 HopmaTtuBHbIEe CCbISTKK

B HacTosAwWem cTaHgapTe MCNonb30BaHbl HOPMAaTUBHbBIE CCbINKW Ha cneayiowme cTaHgapTel [Ana gatm-
POBAHHBIX CCbINOK MPUMEHSIOT TOMbKO yKaszaHHOEe W3AaHWe CCbINTOYHOro cTaHaapTa, ANd HegaTMpoBaHHbIX —
nocrnegHee usgaHue (BKMo4asa BCe U3MEHeHUs )]

IEC 60228, Conductors of insulated cables (>Kunkl TokonpoBoasiLMe N30NMpOBaHHbIX kabeneit)

IEC 60229:2007, Electric cables — Tests on extruded oversheaths with a special protective function
(Kabenwu anektpuyeckune. MicneiTaHWa HapyXHbIX 3KCTPYANPOBaHHbIX 060M0YeK, BLIMONHAOLWMX CNeunanbHy
3aLLNUTHYIO OYHKUMWIO)

IEC 60230, Impulse tests on cables and their accessories (McnbiTaHuss UMMyNbCHBIM HanpsXXeHUuem
kabenewn 1 MX apmMaTypbl K HUM)

MapaHune ochbuumnansHoe
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IEC 60287-1-1:2008"), Electric cables — Calculation of the current rating — Part 1-1: Current rating
equations (100 % load factor) and calculation of losses — General!) [AnekTpuyeckue kabenu. PacyeT HOMU-
HanbHOW TOKOBOW Harpy3ku. HacTte 1-1. YpaBHeHus Ana pacyeTa HOMUHaNbHON TokoBoW Harpy3ku (100 Y%-Hbli
K03 ULMEHT TOKOBOIW Harpy3ku) U pacyet notepb. ObLWmne nonoxeHus)

IEC 60502-2:2014, Power cables with extruded insulation and their accessories for rated voltages from
1kV (U,,=1,2kV) upto 30 kV (U,,, = 36 kV) — Part 2: Cables for rated voltages from 6 kV (U,,= 7,2 kV) up to
30 kV (U, = 36 kV) [Kabenu cunosble ¢ 3KCTPYAMPOBaHHON M3onaumen n kabenbHas apmaTypa Ha HOMUHanb-
Hoe HanpsaxeHue ot 1 kB (U,,,=1,2 kB) ao 30 kB (U, = 36 kB). HacTb 2. Kabenn Ha HOMUHanNbHOe HanpsxeHue
oT6 kB (U,,= 7,2 kB) oo 30 kB (U,, = 36 kB)]

IEC 60502-4, Power cables with extruded insulation and their accessories for rated voltages from 1 kV
(U, =1,2kV) up to 30 kV (U, = 36 kV) — Part 4: Test requirements on accessories for cables with rated
voltages from 6 kV (U, = 7,2 kV) up to 30 kV (U,,, = 36 kV) [Kabenun cunossie ¢ 3KCTPyAMPOBaHHOK n3onaLmnen
n kabenebHas apmarypa Ha HoMuHanbHoe HanpsbkeHwe oT 1 kB (U, = 1,2 kB) go 30 kB (U,,, = 36 kB). HacTs 4:
TpebosaHua K ncnbitanmio kabenbHOW apmartypbl Ha HOMUHanbHOe HanpsxeHve ot 6 kB (U, = 7,2 kB) ao
30 kB (U,,, = 36 kB)]

IEC 60811-201, Electric and optical fibre cables — Test methods for non-metallic materials — Part 201:
General tests — Measurement of insulation thickness (Kabenwn anekTpuyeckue v BONOKOHHO-OMTUYECKUE.
MeToabl UcnbITaHMIA HeMeTannuMyecknx matepmanos. Yacte 201. Obwme ncnbitaHus. MiamepeHue TOMLLUHBI
N30MALMK)

IEC 60811-202, Electric and optical fibre cables — Test methods for non-metallic materials — Part 202;
General tests — Measurement of thickness of non-metallic sheath (Kabenu anekTpuyeckue 1 BONOKOHHO-ONM-
Tuyeckue. MeToabl MCMbITAHUA HEMeTanNMYecknx matepuanos. Yacts 202. O6wure ucneitanma. MiamepeHue
TOMLLMHEI HEMETannM4eckon obonoykmn)

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-onTUYeckue. Me-
TOObl MCMbITAHWIA HemeTannuyeckux Matepuano. Hacte 203. O6wme ucneitaHus. VsmepeHne 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 anektpu4yeckue 1 BONMOKOH-
Ho-onTudeckue. MeToabl UCNbITAHUW HEMeTannu4eckux matepuanos. HacTb 401. PasHbie ucnbitaHna. MeTo-
Obl Tennosoro ctapeHus. CTapeHne B TepMocTaTe)

IEC 60811-402, Electric and optical fibre cables — Test methods for non-metallic materials — Part 402:
Miscellaneous tests — Water absorption tests (Kabenu anekTpuueckne v BOMOKOHHO-ONTUYeckue. MeToapl
MCMNbITAHUIN HeEMeTannuyeckux matepuanos. Yacte 402. PasznuyHele ucneitavmsd. McneltaHua Ha Bogonormno-
LieHue)

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 (Kabenw anekTpuyeckne 1 BOno-
KOHHO-oMnTUYeckue. MeTtoabl UCMbITAHW HEMeTannu4ecknx marepuanos. HacTb 403. PasHble ncnbitaHud. Vic-
NbITAHWE CLUWMTLIX KOMMayHA0B Ha 030HOCTOMKOCTh)

IEC 60811-501, Electric and optical fibre cables — Test methods for non-metallic materials — Part 501:
Mechanical tests — Tests for determining the mechanical properties of insulating and sheathing compounds
(Kabenu anekTpuyeckMe M BOMOKOHHO-oNTMYeckue. MeTodbl UCMbITAHWA HeMeTannMyecknux maTepuanos.
Yactb 501. MexaHun4yeckne ncnblTaHud. McnbiTaHusa ONs onpeseneHus MexaHu4eckux CBOWMCTB KOMMO3WLWIA
nsonaumm n obono4ek)

IEC 60811-502, Electric and optical fibre cables — Test methods for non-metallic materials — Part 502:
Mechanical tests — Shrinkage test for insulations (Kabenw anekTpnyeckue n BONOKOHHO-oNTUYeckne. MeTtoapl
MCMNbITAHWIA HeMmeTannuyeckux matepuanos. Yacte 502. MexaHudeckne mucnbitanus. AcneiTaHme maonaumm
Ha ycagky)

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
MCNbITAHWIA HemeTannuyeckux marepuanoe. Yacte 503. MexaHuueckue ucneiTaHus. McnblitaHme obonodek
Ha ycaaky)

1) 3ameHeH. Oewncteyer IEC 60287-1-1:2023. OgHako ons ogHosHayHoro cobniogeHua TpeboBaHUsa HacToALLEro
cTaHOapTa, NpUBeAeHHOro B AAaTMPOBAHHOW CChINKe, peKOMeHOYeTCs WCMONb30oBaTk TOMbKO YKazaHHOe B 3TOW CCbinke
n3gaHue.

2
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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 (Kabenu anekTpu4eckne 1 BONOKOHHO-ONTUYECKNE.
MeToabl UCNbITaHWUI HeMeTannuyecknx matepmanos. Yacte 507. MexaHudeckue ncneltaHud. VicneiTanue Ha
TennoByw AedopMaunio AN CLUNTEIX KOMNO3ULIMA)

IEC 60811-508, Electric and optical fibre cables — Test methods for non-metallic materials — Part 508:
Mechanical tests — Pressure test at high temperature for insulation and sheaths (Kabenw anekrpuyeckue n
BOMOKOHHO-oNTU4eckme. MeToabl UcnbiTaHUK HeMeTannuyeckux matepuano. Hacte 508. MexaHuyeckue nc-
nbiTaHmsa. McnbiTaHme nsonauum n obonoYvek nog gaeneHwem npu BbICOKOW TemnepaType)

IEC 60811-605, Electric and optical fibre cables — Test methods for non-metallic materials — Part 605:
Physical tests — Measurement of carbon black and/or mineral filler in polyethylene compounds (Kabenu anek-
TPUYECKME U BOMOKOHHO-ONTUYecKne. MeToabl UCMBITAHUI HEMEeTannNMYecknx matepuanoB. Yacte 605. duan-
Yyeckue ucnoitanus. OnpegenexHune cogepXaHnus caxu Unnm MUHepansLHOro HanonHUTENS B NONM3TUIEHOBLIX
KOMMO3ULKSIX)

IEC 60840, 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 [Kabenu cunoeele ¢ aKCTpyAnpO-
BaHHOM M30MsAUMen N apMatypa K HUM Ha HOMUHanbHoe HanpshkeHue cebiwe 30 kB (U, = 36 kB) o 150 kB
(U, = 170 kB). MeToabl UcrbiTaHmit u TpeboBaHUs K HUM]

IEC 60885-3, Electrical test methods for electric cables — Part 3: Test methods for partial discharge
measurements on lengths of extruded power cables (MeToabl 3NeKTPUYECKMX MCMLITAHNIA ANEKTPUHECKUX Ka-
Senei. Yactb 3. MeTogbl MCMbITAHUIA MO M3MEPEHWUIO YACTUYHbLIX PA3pPALOB Ha AMNWHaX CUMOBbIX IKCTPYAMPO-
BaHHLIX Kabenen)

ISO 48-2, Rubber, vulcanized or thermoplastic — Determination of hardness — Part 2: Hardness
between 10 IRHD and 100 IRHD (Pe3aunHa BynkaHu3upoBaHHaa unu TepmonnactudHasn. OnpegeneHue TBep-
gocTu. YacTtb 2. TeepgocTs B guanasone ot 10 IRHD go 100 IRHD)

3 TepMmuHbI 1 onpeaeneHus

B HacToslwem cTaHgapTe NpUMEHEHbI Criedyrolwmne TEPMUHBI C COOTBETCTBYOLWNMMM onpegeneHuamm.

NCO n M3K BegyT TepMmuHonormdeckme 6asbl JaHHbIX 418 UCNOMb30BaHWsS B CTaH4apTU3auun no cne-
OYOLWMM agpecam:

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

- nnatdpopma oHnamH-npocmotpa MCO: gocTtynHaa Ha http://www.iso.org/obp.

3.1 PaamepHble napameTpbl (TOMWMHBbI, CEYEHUA U T. 4.)

3.1.1 HoMmMHanbHoe 3Ha4eHue (nominal value): 3HayeHWe, KOTOpbIM 0603HAYaOT BENMHYMHY U KOTOPOE,
Kak NpaBumno, ncnone3ykT B Tabnuuax.

n puMedaHue — anBe,ElEHHbIe B HactoAweM CTaHOapTe HOMWUHanbHble 3HAYEHUA — 3TO 3HaYeHWA, KOTopble
NpOBEPSAIOT U3MEPEHUAMMN C YYETOM YCTAHOBMEHHbIX NPeaernbHbIX OTKITOHEHUNA,

3.1.2 meguaHHoe 3Ha4veHue (median value): 3HaueHue, onpenensemoe pesynsratamu U3MeEpPeHUn,
pacnonoXeHHsIMW B pag B Nopsake Bo3pactaHus (Mnu ybeiBaHUA) YACNOBbIX 3HAYEHWIA, KOTOPOE HaxoouTcs
B cepeauHe psida, eCNu YMCIO NOMyYeHHbIX Pe3ynsTaToB HEYeTHOe, UMK YyCPeaHeHHOEe 13 ABYX, HaX04sLWnXcs
B cepefuHe paaa, ecnu YMcrno pesynsTaTos YeTHOoe.

3.2 Buabl ucnbiTaHUM

3.2.1 npuemo-cgaTouHble ucnbiTaHua (routine tests): MicneiTaHns, npoBoguMEIE M3rOTOBUMTENEM Ha
KaX[0W CTpOMTENbHOW ANWHe Kabensa unu Kaxaom Buae apmaTypbl C LeNb NPOBEPKMA COOTBETCTBUA yCTa-
HOBMEHHLIM TpeboBaHUAM.

3.2.2 nepvoguyeckue ucnbiTaHua (sample tests): McnbiTaHus, npoBoguMble M3roToBUTENEM Ha 06-
pasuax kabensi, apMaTypbl UM KOHCTPYKTMBHLIX 3eMeHTax, 0ToBpaHHbIX OT kabens unu apmaTypbl B 00b-
eMax U B CPpOKW, YCTaHOBMNEHHbIE B HOPMATMBHOM UMW TEXHUYECKOM JOKYMEHTE, C LIeMbio NPOBEPKN COOTBET-
CTBMWS M3rOTOBINEHHON NPOAYKLWKM YCTAHOBNEHHBIM TpeboBaHMAM.

3.2.3 TMnoBkle UcnbITaHUA (type tests): McnbiTaHWs, NpOBOAMMbIE M3rOTOBUTENEM Ha CTaAvK NocTa-
HOBKMW Ha NPOW3BOACTBO kabenbHON cucTeMbl, kKabensa unu apMaTtypel, nognagatLlmMx Nod AencTBUe HacTos-
LLero ctaHgapTa, C uenbio obecnedeHus rapaHTUM COOTBETCTBMS UX XapakTepWUCTUK YCTaHOBMEHHbIM Tpebo-
BaHWSAM Mocne BHECEHUA U3MEHEHUA B KOHCTPYKLMIO, MaTepuansl U TEXHONOrMYeckKuin npouecc.
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I pumMmevYyaHmne — Mocne npoeegeHUA TUNOBbIX ncnbiTaHWUA NOBTOpPHOE UX nNpoBedeHWe He TpBﬁyeTCH Ao Tex
nop, Noka He 6y,ELyT BHECEHbl UBMEHEHWA B NDUMMeHAEeMble MaTephanbl, KOHCTPYKUWIO kabens unu TEXHOMOTMID N3roToBMe-
HWA, KOTOpbIEe MOMYT NOBNUATL HA MX 3KCNNYyaTauMOHHbIE XapakKTePUCTUKN.

3.2.4 anekTpuyeckue ucnbiTaHuA nocne npoknagku (electrical test after installation): WMcneitanus,
NpoOBOAUMbIE C LieNblo NPOBEPKU LIeMOCTHOCTU KabenbHON cucTemMbl nocne nNpoknaaKu.

M punmevyaHmne — MHTEFpMpOBaHHbIE onTn4ecknue anemMeHTbl, Npu X Hann4ynm, NCnbiTblBakOT MO TpeGOBaHVIPO
3aKaas4ymka. Bugsl ncnbiTaHuia YCTaHaBNMWUBAKT NO COrMacoBaHWKD MeXOy U3rotoBuTenem 1 3aka34mnkom.

3.3 pyrve TepMUHbI U onpeaeneHus

3.3.1 kabenbHana cuctema (cable system): Kabenb, ocHalLeHHbIN apMaTypom, BKIKOYas aNeMeHTbl, Uc-
nonb3yemble TONbKO B KA4eCTBE KOHLEBbIX M COEAMHUTENbHbBIX MydT ANS orpaHuyYeHus BO3gencTBMA TepMOo-
MexXaHW4YecKnx PakTopoe.

3.3.2 HOMMHanNbLHaA 3NeKTpuUvecKas HanpsxeHHocTb (nominal electrical stress): HanpsikeHHOCTH
SNEKTPUYECKOro nors, paccunTaHHas npu Uy ¢ UCNONb30BaHWEM HOMUHATBHLIX NapaMeTpos.

3.3.3 ucnbiTyembin obpasel (test object): ObbekT, npegcrtaesnatowmin cobon otpesok (obpasey) kabe-
NS WY apmaTtypy, Ha KOTOPOM MPOBOAAT UCMbITAHNE.

3.3.4 ncnbityemasn cbopka (test assembly): Cbopka, npeactasnstowas coboin kombuHauu nocneno-
BaTenbHO COeAMHEHHBIX UCMBITYyeMblx 00pasLoB, T. e. kabens n apMaTtyphbl, Ha KOTOPbIX UCMbITaHUSA MPOBOAAT
OOHOBPEMEHHO.

3.4 UcnbiTyemble obpasubl

3.4.1 pnuvHa akcTpy3un (extrusion length): [lnvHa TokonpoBogsLLen xunbl Kabens, Ha KOTOPYH CNOCOo-
Bom HenpepbIBHOW 3KCTPY3WMM HaHECEeHa M30NALUMs 1 NONynpPoBOaALLME CIOW.

3.4.2 ctpouTenbHasa gnuHa (manufacturing length): HopmupoBaHHasa onvHa kabenbHOro U3genus B
OOHOM OTpes3kKe.

3.4.3 noctaBo4Has gnuHa (delivery length): [invHa rotoBoro kabens, B TUMNOBOM cly4Yae Ha KabernsHOM
bapabaHe, B ByxTe unm Ha NOBOPOTHOM CTOIE.

3.4.4 zaBogckasa coeguHuTenbHas mydta (factory joint): CoeguHuTtensHas MydTta Mexay AnvMHamm
SKCTPY3MW/CTPOUTENBHLIMKW ANTMHAMMW, U3rOTOBMEHHAsA B KOHTPONMPYEMbIX 3aBOACKNX YCIOBUAX.

I punMmedYyaHne — 3aBofckWe coeauHUTENBHbIE MquTbI MMET OOWMHAKOBbIE MeXaHUYeCKue U INneKTpudeckme
XapakKTepPUCTUKKN C OPUTMHaINbHbIM kabenem v ABNAIOTCA NOMHOCTEH TMOKUMNA.

3.4.5 noneBan coeguHuTenbHaa mydTa (field joint): CoeguHutensHan mydTa Mexay AByMsi nocTa-
BOYHBLIMMW AMMHAMKW FOTOBOrO kabens, MMerLLero Bce KOHCTPYKTHMBHbIE aneMeHThl kabens.
MpumeyvaHus

1 ﬂonesyro COSONHNTENDBHYH Myd)Ty, KakK npaBuio, NPUMEHAKT AnA CoeanHeHWA OBYX NOCTAaBO4YHbIX ONWH kabensa
B 30HE I'ID,EI,BO,EI,HOH npoknagku unv B ﬁepEFDBOﬁI 30He. B HaCTOALWEM CTaHOapTe yCTaHOBINEHbl OAMHaKOBbIE TpeGDBaHHH K
nonesbiM U PEMOHTHbIM COEAUHUTENbHbBIM MbeTaM.

2 B HacTosLwwem CTaHOdapTe yCTaHOBMNeHbl pa3Hble TpeﬁOBaHMH K ECTKUM W TMBKUM COeaUHUTENBHBLIM MquTaM.
3 PemoHTHaa 1 noneBas coegUHATENLHLIE MbeTbI MOTYT MMETb OAMHAKOBYHK) KOHCTPYKUMWIO.

3.4.6 peMoHTHas coeguHUTensHas MydTa (repair joint): CoegnHuTensHas mydTa, Mcnons3yemas ons
pemMoHTa noBpexaeHHoro kabens.

MpumeyvaHus

1 B HacTosILLeM cTaHdapTe YCTaHOBMEHb! pasHble TPeboBaHUS K XECTKUM 1 TMBKUM CoegUHUTENbHBLIM MydTam.

2 PemoHTHas 1 nonesas COeAUHUTENbHbIE MYMTLI MOTYT UMETb OAUHAKOBYHO KOHCTPYKLMIO.

3.4.7 xecTKas coegmHuTenbHana mydTa (rigid joint): CoeguHuteneHan MmydTa, KOTopasa He MOXeT BbiTh
NOABEPrHyTa UCNbITAHUAM Ha U3rnb ans onpegeneHus BO3MOXHOCTM HAMOTKM Ha KaTyLIKy B cocTaBe kabens
unw onpegeneHus NPoOYHOCTY NPY PacTHKEHUN.

3.4.8 rubkasa pemoHTHaA (NnoneBas) coeguHUTenbHasa myda [flexible repair (field) joint]: MonHocTeO
rmbkasi peMoHTHas (noneeas) coeauHUTENBHasA MydTa, M3roTOBNEHHas B KOHTPOMMPYEMbIX YCIOBUSX.

MpumevyaHne — [Mbkne peMOHTHbIE (NONEBLIE) COEANHWUTENBHBIE MYdTbl UMEIOT C OPUIrMHanbHBIM kabenem
OLMHaKOBblEe MEXaHUYECKNE W ANEKTPUYECKUE XapaKTepPUCTUKN.
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3.4.9 acummMeTpuYHaa coeguMHUTenbHaa mydta (asymmetric joint): CoeanHutensHas mydTa, KOTO-
pas coeguHseT ABa Kabens, UMeLWMX OANHAKOBYIO CUCTEMY M30MALMMN, HO Pa3HYI0 KOHCTPYKLMIO.

n puMmedaHUue — I'IpmwlepaMM paaHoH KOHCTPYKUMK ABNAKOTCA pa3Hble TOKOMPOBOOALWME XKNbl, NU30NAUWNA UNK
3KpaHbl pasHbIX pasMmepoB Unu kabenwu ansa Ha3eMHOol nnn I'IO,E\BO,QHOIﬁ npoknagku.

3.4.10 6onbwasn gnuHa (long length): [invHa kabens, KOTopasi He MOXeT ObiTb pasMeLleHa B 3KpaHupy-
€MOW KOMHaTe AN N3MepeHus YacTUYHbIX Paspsagos.

3.4.11 3HauMTenbHaA BbIcOTa BonHkI (significant wave height): CpegHsia BbicoTa BOMHbI (OT BNagWHbI
o rpebHsa), paccunTeiBaEMAas U3 TPETU paccMaTpUBaeMOro Yvicna BorH, MMeLWKMX HanbonbLuyo aMniuTyay.

4 Obo3Ha4YeHUA HaNpsXXKeHUW, MaTepuranbl U OKpyrneHne Yucern

4.1 HoMMHanbLHOe HanpsiXeHue

Hacroawwn ctangapT pacnpocTpaHseTcs Ha kabenu crnegyowyx HOMUHaNbHbIX HanpskeHuin Ug/U (U,):
Uy/U (U,,)=3,6/6 (7,2)—6/10 (12) - 8,7/15 (17,5) — 12/20 (24) — 18/30 (36) — 26/45 (52) — 36/60 (72,5) kB.

MpumedaHue — lMpUBEAEHHbIE 3HAYEHWS HANPSIKEHWA ABNAIOTCA NPeanoYTUTENbHLIMK, NPU 3TOM 4OMyCKa-
eTcs UCMOoNb30BaTh APYrMe 3HadeHus, NpyMHATbIe B CTpaHax, Hanpumep, 5,8/10 — 6,6/11 — 11,5/20 — 17,3/30 — 19/33 -
21/35 - 26/35 — 26/46 — 38/66 kB.

B npnBeaeHHOM ycrnoBHOM 0603Ha4e€HUM HOMUHaNbHLIX HanpshkeHu kabenen Uy/U (U,,):

Uy — HOMWHanbHoe HanpshkeHWe NMpoMbILUNEHHON YacTOTbl MEXAY KaK4oW 13 TOKOMPOBOASLLMX KNI 1
3eMIer UNKu MeTannu4ecknum 3KpaHoOM, Ha KOTOpoe paccyMTaH kabenb;

U — HOMWHanbLHOE HanpsiKeHWE NPOMBbILLMNEHHOW YacTOThl MeX Ay TOKOMPOBOOALMMM KUMaMK, Ha KO-
TOpOe paccunTaH Kabenb;

U,,, — makcumanbHoe HanpshkeHvue ceTu, Npyu KOTOPOM [oMycKaeTca aKcnnyarauus obopynosaHus (CM.
M3K 60038).

HomwuHanbHoe HanpseHue kabens ons onpegeneHHon obnactyv NpUMEHEeHUs OO0MKHO COOTBETCTBO-
BaTb ycrnoBusM paboTbl CETU, B KOTOPOW MCMonb3ytoT kabenb. [ina ynpolleHus Bbibopa kabens ceTy nogpas-
OEensT Ha cnegyroLlue KaTeropun:

- A, K 3TOI KaTeropum OTHOCAT CeTU, B KOTOPLIX basHas Xuna, HaxogsLWwasca B KOHTAKTe C 3eMNe Unu
333eMIAKLLEN XWUMOR, OTKIKYAeTCs 0T CUCTEMbI B TedeHue 1 MUH;

- B, K aTOI KaTeropum OTHOCHAT CETU, KOTOpbIe B yCnoBusax npobos npogomkakT paboTatk B TedeHue
3a[aHHOro KOPOTKOro nepvoaa BpeMeHW ¢ OAHON 3a3eMneHHor dasoin. B cootsetcteum ¢ M3K 60183 atoT
nepuos He gorkeH 6biTh Bonee 1 4. B HacToAweM cTaHgapTe ang kabenen gonyckaeTtca npuMmeHeHne bonee
NPOAoMXUTENBHOIO Neproga, Ho He bonee 8 4 ANA Ka)X4oro oTaenbHOro 3amMmbikaHuns. Obwas NPo4oMKUTENb-
HOCTb 3aMblKaHWI Ha 3eMnto 3a 1 rog He gomkHa bbiTb Bonee 125 v;

- C, K 3TOW KaTeropumn OTHOCAT CeTK, He Bolealwune B kaTeropuo A unu B.

CnepgyeT y4uThiBaTh, YTO B CETU, IOe KOPOTKOE 3aMblKaHWEe Ha 3eMIT0 He YCTpaHAeTCsl aBTOMaTU4eCcKn
M BbLICTPO, Ype3MEePHLIe HaNpPsLKeHUA Ha M3onauMM kabens BO BpeMs KOPOTKOro 3aMblKaHWs Ha 3eMIT cokpa-
watoT cpok cnyxbel kabens. Ecnu npegnonaraetcs, 4To ceTb 6yaeT pabotaTe 4OCTATOMHO YacTo B YCMOBUAX
ANMUTENbHOIO KOPOTKOTO 3aMbIKaHMA Ha 3eMI0, TO PEKOMEHLYETCS OTHOCUTL CeTb K KaTeropum C.

B rabnuue 1 npuBefeHsbl 3HaveHus U,, pekomeHayemble Ans kabGenen, MCNomb3yemblix B TpexdasHbix
ceTax.

Tabnuya 1— PekoMeHOyeMble 3HAYEHWUS HOMMHANBHOTO HanpsxeHna U,
B kunoeonerax

HomuHanbHoe HanpsikeHue U,
MakcumansHoe HanpsikeHue cetn U,
Kateropuu A u B Kateropus C
7,2 3,6 6,0
12,0 6,0 8,7
17,5 8,7 12,0
24,0 12,0 18,0
36,0 18,0 26,0
52,0 26,0 36,0
72,5 36,0 —
5
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4.2 N3onsauMoHHbIe MaTepuanbl kabenen

M3onsaumnoHHble MaTtepuranbl kabenen npreefeHbl B Ta6nv1u,e 2¢ YKa3aHnem MmakcumarnbHO JJ,OI'IYCTVIMO]?I
TeMmnepatypbl Ha Xune Onda Kaxxaoro M3ondaumoHHOro Mmartepuana.

Tatnuua 2— M3onaunoHHble maTepuansl Kabenewu

MakcumaneHo gonyctumas Temnepatypa Ha xune, °C

WUsonauuorHLI MaTepuan npu HOPMAanbHbIX npy KOPOTKOM 3aMbIKaHUW

YCNOBUAX 3KCNNyaTauum npodomKUTENBHOCTLI0 He Gonee 5 ¢

Cwwnteid nonuatunet (Cra) a0 250
JTuneHnponuneHoBas peanHa (3MNP) u BbICOKOMOOY b- 90 250
Has aTMneHnponvneHoBas peavHa (B3MP)

3HaueHns TeMnepaTyphl, NpUBeAeHHbIe B Tabnuue 2, 0CHOBaHbI Ha CnelLn{UYHbIX CBONCTBAX U30NHALK-
OHHLIX MaTepuanos. MNpu pacyeTe HOMWHANBHOIO TOKA HA OCHOBE 3TUX 3HAYEeHUl criegyeT yYnTbiBaTh Apyrue
thakTopbl.

Mpw pacyeTe TOKOBOW Harpysku nNpu akcnnyatauuu kabens B ANUTENbHOM pPEXUMMeE crnefyeT pyKoBOL-
cTBOBaThcA cTaHgapTamu cepum M3K 60287 (Bce 4acTtw).

Mpw pacuyeTe TOKOBOW HaArpyaku kabenem B LMKIIMYHOM W aBapUMHOM pexumax cnegyet pyKOBOOCTBO-
BaTbCcA cTaHgapTamu cepun M3K 60853 (Bce yacTm).

Mpy BbIDOpEe TemnepaTypbl MpWM KOPOTKOM 3aMbliKaHUM criegyeT pykoeBoacTeoeatbesas MO3K 60986 wu
M3K 61443.

[Mpw pacyeTe TOKa KOPOTKOro 3amMblKaHUA crieqyeT pykosoacTeoBaTbea M3K 60949.

4.3 OkpyrneHue 4yucen

I'Iopﬂ,qox OKpyrneHumsa Yucern, I'IpI/IBe,EI,EHHbIﬁ B NMPUINOXEeHWUN B, NMPUMEHAOT NPU OKPYIMEeHUN YMCen KU 3Ha-
UeHUn, Nnony4eHHbIX Mo pedynbratam UCMbITaHWNR, npoBeeHHbIX B COOTBETCTBMUUK C HACTOALLMM CTaHOapTOM.

5 KoHcTpyKuma kabens

5.1 O6wme nonoxeHun

TpeboBaHua K KOHCTpPYKUMK kKabensa ycTaHosneHsl B 5.2—5.10.

5.2 TokonpoBoasLwUe XKUnbl

TokonpoBoAsLLME XWMbl A0MKHbI ObITh KNacca 1 unvM 2 M3 OTOXKEHHOW Megwn ¢ MeTannuM4eckMm no-
KpbITEeM unu 6e3 Hero, Ny U3 antMUHUA UNKM ero cnnaea u cooteetcTeoeate MOK 60228. [Insa Bcex Toko-
NPOBOASALLUX XWUIT criegyeT npeanpuHATe Mepbl no obecnedeHuMio NpPoaonsHON BoooHenpoHuuaemocTu. o
COrnacoBaHWi MeXay 3aKkaz4uKoMm 1 U3rotoBuTenemMm TpeboBaHne K TOKOMPOBOASLLEN XKWUME NO BOAOHENPOHU-
LLlaeMOoCTW JoNycKaeTca He NpeabsaBnsaTh.

5.3 U3onauunna

Mzonauma gomkHa ObiTe BLINONHEHA M3 SKCTPYAUPOBAHHOIO M30MSALMOHHOIO Marepuana OgHoro U3 Tu-
MoB, yKasaHHbIX B Tabnuue 2.

Lna kabenen Npn MakcMManbHOM 3Ha4YeHun HanpsbkeHus cetn U, He Bonee 36 kB, npu koTopom fony-
cKaeTcs aKkcnnyaTauusa obopynoBaHus, HOMUHaNbBHANA TOMWKMHA M30SaUMK ykasaHa M3K 60502-2:2014 (pas-
gen 6). MNo cornacoBaHUio MeX Ay 3aKas4yMKOM M M3rOTOBMTENEeM TOMLWMHY M30MsUMM BbiDMPaKT C y4eToM
AOMNYCTUMOW HaNPSXXeHHOCTU SMEKTPUYECKOro Nons npy 3afaHHoM 3HadeHun U .

Ons kabenen Npy MakcuMarnbHOM 3Ha4eHUW Hanpskenus cetn U, ot 36 Ao 72,5 kB HOMMHarnbHy0 Torn-
LWMHY M30NALWKU YCTAaHABNUBAET M3rOTOBUTENb.

[ns Bcex kabenen npu BbIBpaHHOM TONWKWHE U30NSALLIMKU OOMMKHO BEINONHATLCA creaytollee TpeboBaHue:
HOMMWHAalMbHOE 3HAYEHWEe HaNpPsSHKeHHOCTU 3MEeKTPUYECKOro Nnons Ha aKpaHe TOKOMpPOBOASALWEN XUMbl JOMKHO
BbiTh He Bonee 8,0 kKB/MM, Ha akpaHe n3onaumum — He bonee 4,0 KB/MM.

TpeboBaHua K nzonauumn kabenen, paccHuTaHHbIX Ha GoNbLIME HOMUHAmbHbIE 3HAaYEeHUSA HaMpPsSKeHHO-
CTW 3NEKTPUYECKOro Nnonst, — B CTaAuWM pacCMOTPEHUS.
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TonwmHa pasgoennuTenbHOro cnoa U 3NeKTponpoesogALlEero 3KkpaHa rno TOKOI'IpOBO,EI,HU.I,EH xune mnn no
M30nAUMM He BXOOWUT B TOJILLMHY N30NALNN.

5.4 dkpaHupoBaHUue

3KpaH Nno U30NUPOBAHHOM XMUNe OQHOXUMNBHBLIX UMW TPEXKUMbHbIX Kabenen 4oMmKeH COCTOATL M3 aKpaHa
Mo TOKONPOBOAALLEN KUMe U 3KpaHa rno U3onauuu.

3KkpaH No TOKOMpOBOASLLEN XuUne AoMmKeH ObiTb HeMeTannmM4eckiuM U COCTOSTL M3 MONYNpPOBOASILLErO
SKCTPYAMPOBAHHOTO KOMMNAayHAa, KOTOPbIA MOXeT OblTh HANOMXeH Mo BHELWHel CToOpoHe NonynpoBoAsALLEel NeH-
Thl. [TONYNPOBOASALLMWIA 3KCTPYOUPOBAHHBIA KOMNAayHA AoMmKeH obnagate aareavei K 3onsauuu.

3KkpaH No M30nAUMK OOMKeH COCTOATL M3 NONynpoBOASILLErO HEMETANMWYECKOrO CNOs B COYETaHUN C
MeTannmyecknum anemMeHToM.

HemeTtannuyeckvin cnoi gormkeH ObiTb HAHECEH 3KCTPY3Weill HenocpeACTBEeHHO Ha M3OMALMI0 Kaxaom
MMIbl M COCTOSITL M3 MONYNPOBOASLLEro KoMnayHaa, NPUBapeHHoro K U3onsiuvn.

MonynpoBoasLimne aKkpaHbl OMKHbI ObITb NPYBAPEHbl K N3onsauMmn Ans obecredeHus ny4dlei CTOMKOCTH
K MEXaHWUYeCKUM HanpsKeHUsIM Npu npoknaake kabens.

Cnoli nonynpoBoAdAwei NeHTbl UNK NonynpoBOAALWEro KoMnayHaa MOXeT OblTb HanmoXeH Ha Kaxayo
M30NUPOBAHHYHO XKUY UMM HA CKPYTKY M30NUPOBAHHbIX XKUIT.

5.5 MeTannn4eckun aKpaH

MeTannn4yeckuin akpaH HaknagbiBaloT Ha KaXKAYI0 U30MMPOBAHHYIO XKUY UMK Ha CKPYTKY M30NMpoBaH-
HbIX un. MeTannuMyeckuin 3KkpaH JOIMKEH COCTOATE U3 OOHON UMM HECKOMbKUX MEHT, Unu BbiTh B BUAE OMNMeT-
KW, UMW KOHLLEHTPUYECKOro NOoBMBa MPOBONOK, UMW COYETAHUA MPOBOMOK U NEHTHLI (MEHT), UNKU MeTannu4eckomn
obonoyku.

[Mpy M3roToBNEHUM MEeTannMYeckoro skpaHa gomkHa 6biTb obecnedyeHa npofonbHas BOOOHENPOHMLA-
€MOCTb, KOTOPYH NMOATBEPXOAKT NpoBeAeHnem ucnbiTaHuia. [ina obecnevyeHns MeEXaHUMYECKUX 1N 3aneKTpude-
CKMX XapakTepuCcTUK Npuy Bbibope maTepuana skpaHa crnefgyeT y4YUTbiBaTb BO3MOXHOCTb KOPPO3UH.

B ocobbix criyyaax 6poH0 U3 CTanbHOW NPOBOMOKM TPEXKUMbHBIX Kabeneil paccmaTpuBaoT Kak MeTan-
NUYECKUA 3KpaH.

5.6 MaTtepuanbl Hapy>KHOM 0DONIOYKN N30NTMPOBAHHOW XUTbl

Mpu Heobxo4MMOCTM AONYCKAETCA HAKNaAbIBaTb HAPYXHYO 060N0YKY No MeTannMYeckomy akpaHy. Pe-
KOMEH[yeTCsi MCromnb30BaTk HapyxHyt obonoyky Ha ocHose nonuatunexa (M3) tuna ST, (cm. Tabnuuel 5
nT).

JonyckaeTcs MCMONb30BaTb HApyXHyt 06onouky n3 nonynposogsilero M3. PekomeHgyetcs noabu-
paTe Matepuan Ans HapyxHoi o6onoukn Takum oBpasom, YTobbl OH umen ofuHakoesie ¢ M3 Tuna ST, He-
3MNeKTPUYEcKne XapakTepUCTUKK, 32 UCKMIQYEHWEM COAEPMKaHWA Caxu.

CnepgyeT yunTblBaTb NEPEXOLHOE NEPEHaNpPsBKeEHWEe, KOTOPOE MOXET BO3HWKaTb B kabensx GonbLuoi
ATNWHBI.

5.7 O6wan cKkpyTKa TPeXKMUNbHbIX kabene c NpMMeHeHUeM 3anonHUTenen

O6was ckpyTKa TPexXKuibHbIX kabenen 4OomKHa COXpaHaTb NPUONU3UTENBHO KPYTnyo hopMmy.

MaTtepwansl, ncnonb3yemble AN 3anonHnuTenei U NogyLLIKK, AOIMKHbI COOTBETCTBOBaThL paboyven Temne-
patype kabensa n 6bITb COBMECTUMbLIMUW C U30MNUPYHOLLMM MaTtepuanom U/nnn matepuanom obornodkm, a Takke
C MOPCKOW Cpeaon.

5.8 BpoHAa kabens

Kabenwu MOTYT UMETb 6DOHI‘O M3 KPYMMbIX WA NMNOCKKUX NPOBOIOK. MpoBONOKM OOMKHBI ObITb N3roTOB-
NeHbl U3 OLWMHKOBAHHOW CTanm, Hepmasemmeﬁl CTanun, megun nnu J'Iy)KEHDl:’I mMeagu, Unn Opyrnx KoOppo3noHo-
CTOMKMX MeTanM4yecknx cnnasoe. B HEKOTOPbIX Crnydadax C Uernbl YMEeHbLUEHWNA MaCChl kabens 6pOHF| MOXeT
npeactaBnATh coboi KoMBUHaLUMD MeTannM4yecknux 1 NNacTUKOBbLIX NpOBOINOK.

Mpwn H806XO,EWIMOCTM O0NyCKaeTCA HaKrnaablBaTb OOMNONMHUTESTbHBIA CNOW MeTanndecknx NeHdT onsa go-
NOSTHUTEINBHOW 3aLLUThI kabena B 0cobbIX obnacTtax NPpUMEHEHWNA.

BpoHA COCTOMT M3 OOHOro UIwu OBYX CIoeB NpPOBOJIOK, HAalnoOXeHHbIX B O4HOM WUITM NMPOTUBONONOXKHbIX
HanpaBneHunAax B 3aBUCMMOCTK OT yCJ'IOBMﬁ CKPYTKM K TpBﬁyEMbIX MEXaHUYeCKNX XapPakKTepuncTuK. EpDHH Ha-
KnagbliBaeTcAa Ha NogyLlkKy BO n3bexaHue noBpexaeHua MSOnMpOBaHHDI?I KUnbl (}KMJ'I).
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,D,ﬂﬂ OOHOXUITbHbIX kabenen NCNonb3ywT HEMarHUTHYH GDOHI-O.
anI Bbl60pe MaTepurana 6DOH1/I crieqyert ydnTbiBaTb BO3IMOXHOCTb KOPPO3UKM HE TOJNbKO O5A obecne4e-
HUA MEXaHW4eCcKoWn, HO K SHEKTDM‘-IECKOF‘I BesonacHoCTH.

5.9 HapyxHbiii NoKpoB kabens

MaTtepuansl, ucnonb3yemble ANA HApyHOro nokpoea kabens, kak NpaBuWno, AOMKHbI UMeTb TKaHEBYHD
OCHOBY (Hanpumep, NONUNPOMNWIEHOBas MpsKa) COOTBETCTBYIOLLEA TOSMLUMHbLI, COOTBETCTBOBAThL paboyen
Temnepatype kabens v 6biTb COBMECTUMbIMKM C Marepuanamu kabens, ¢ KOTOPbIMW HapPYKHbIA MOKPOB CO-
npukacaeTcs (Hanpumep, MeTannuyeckas obornodka, bpoHa, HapyXHaa oborodka unu Opyron matepuan), u
C MOPCKOW cpeflon.

B KauecTBe Hapy»HOro NoKpoBa BMECTO TEKCTUMbHOW MPsXK OOMNYyCKaeTcs HaknagblBaTb 3KCTPYOMpPO-
BaHHbIA CION.

5.10 YnakoBka

B 3aBucuMOCTU OT ONWHBLI COEOUHEHUS kabenun MOTYT OblTb HAMOTAaHLI Ha 6ap868Hbl, YNoOXeHbl B 6yXTbI
N1 pacnonoXeHbl Ha NOBOPOTHLIX CTONax. Ecnu kabenu YNoXeHbl B 6yXTbI C CDVIKCEILI,VIEI:'I Ha KaXOoM BUTKe,
TO Kabenb noaseprakT CKpy4YMBaHUK Ha 3600; npu 3TOM cnegyet yd4nTbiBaTb paaunyc marnba aona npenoTepa-
LLUEeHWA NoBpexaeHns kabens.

6 NaHHble ana naeHTudmrkaumm kabens

Ona npoeBefeHns ncneiTaHn Kkabens M kabenbHOW CUCTEMbI, @ TAKKe PerncTpauuyM pe3ynsraToB We-
nelTaHnin kabene nnu kabenesHy cucTeMmy cnegyeT maeHTUdMuMpoBaTh. [na 3TOro M3roTOBUTENb OOMKEH
yKaszaTb cnegylolmve gaHHble:

a) HavMeHOBaHWe U3roToBUTENs, TN kabens, ero obo3HavYeHWe U AaTy W3rOTOBNEHUA (daTta nocrnegHew
dhazel NpoLecca U3roTOBMEHUS) UMM KOOQUPOBKY 4aThl;

b) HomuHanbHoe HanpsikeHwe — 3Havenua Uy, U, U, (cm. 4.1 1 8.4);

C) maKkcumankHyl mybuHy npoknagky B Boge;

d) TVN TOKONPOBOAALLEN XWUMbl, MaTepPWarn, U3 KOTOPOro OHa U3rOTOBNEHA, HOMUHAMNBHOE CeveHne, MM,
KOHCTPYKLMK XWUIbl; Mepsbl, NpeanpyHaTelie Ana obecnevyeHnsa NpogonbHOR BOOOHENPOHWULEEMOCTH,

€) W3OMALMOHHBIA MaTtepuarn U HOMUHaNbHYIO TOMWWHY M3onsauuu t, (cm.5.3);

f) cnocob HanoxeHWUs n3onauuy;

g) mMepbl, NpUMeHseMble Ana obecrnevyeHnss BOAOHeNPOHMNLAeMOCTHN KpaHa,;

h) matepwan v KOHCTPYKLWIO MeTannn4eckoro akpaHa, Hanpumep YMcio u guameTp NpoBOIoK; CONnpo-
TUBNEHWe MEeTannM4eckoro aKkpaHa MOCTOAHHOMY TOKY; Matepuarn, KOHCTPYKUMIO M HOMWHAMNbHY TOMNWWWHY
MeTannuM4eckorn 0BOMOYKM UNK NPoJoMbHO HaNMOXeHHOW MeTannMyeckon neHTel unu donerv, obrnagarowmx
afreaunei K HapyxHoi obonouke (Mpu HanNU4nMm);

i) MaTepuan n HOMMHaMbHY TOMLWWHY HapyXXHOW 0BonoYKK (Mpy Hanu4um);

j) TN maTepuana, YMCno CNoeBs, HanpaBneHWe CKPYTKN U AMamMeTp NMPOBOMOKM B KaXKAOM CNoe NpoBo-
NoYHOW BpoHK; TMN MaTepuana v TOMWWHY AOMOMHUTENBHOIO CIoA MeTanfMYeckux NeHT (Mpu Hanu4un);

k) Tvn maTepwana 1 TOMWMWHY HAPYXHOTO NMOKPOBa (MpW Hann4un);

|) HOMWHaANBHLIR OUaMeTp TOKOMPOBOAALLEN XUnbl d;

M) HOMWHAMNbLHBIA HAPYXHbIA AnameTp kabens D;

N) HOMWHarNbHOE 3HauyeHWe BHYTPEHHEro AUameTpa d; U pacyeTHOe HOMWHANBHOE 3HAYEHNE HAPYXKHO-
ro avametpa nsonsauum D, ;

0) HOMWHAambHYK EMKOCTb MEeXOY XUMOW N 3KPaHOM WM MeTannm4eckon oBonoYkon, NpUBEAEHHYI K
1 KM onuHel kabens;

p) HeoOXoOWMOCTb NpoBeAeHWs NpeakBanMUKaLWOHHbIX UCNBITAHWIA KabeneHol cucTemsl n/unu pac-
YETHbIE 3HAYEHNSI HOMUHAMNBHOW HAMPSXKEHHOCTM 3MIEKTPUYECKOrO NOMsi Ha 3KpaHe no xune E; u Ha akpaHe no
usonsauum E , BbIYUCTIEHHBIE MO hopMynam:

2U, _
" In(D,/ d)
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21,
o S EE—— {

D, - In(Dy, 1 dy)

roe D!-0 = dﬁ+ 2tn;

'Dfo — pPac4deTHOEe 3Ha4YeHne HOMWHanbHOro HAapy»XHoro gnamMeTpa 1n3aonaunmn, Mm;
d”- — HOMMWHanbHbIW BHyTpeHHMﬁ AnamMeTp n3onaunun, Mm;
fn — HOMWHarnbHasa TonwmHa n3onauum, Mm.

7 OaHHble ana naeHTUdMKaumm apmatypbl

[nsa npoBeneHUs UCNbITaHWIA KabenbHbIX CUCTEM UMW apMaTtypbl K HAM W perMcTpaumn pesynbTaTos 1c-
NbiTaHWA KabenbHaa apMaTtypa OoMmkHa ObITe MOAEHTUMULMPOBAHA.

[na 3Toro MaroToBUTENbL OOIMKEH YKa3aTb crieayoLlne AaHHEIE!

a) noeHTUUKaUWOHHBIE AaHHbIe Kabens, NpMMeHsieMoro Ans UCNbITaHWIA apMaTypbl, B COOTBETCTBUN
C pasgernom 6;

b) nHopMaLKio 0 COEAMHEHUSIX KW U METaNNMYEeCKUX 3KPaHOB, UCMOMb3YEMbIX B apMaTtype:

- TEXHOMOrMK MOHTaXa,

- obopynoBaHWe, MUHCTPYMEHTLI U HEOBXOAUMEIE HACTPOMKHY,

- NMOPSILOK MOATOTOBKU KOHTAKTHBIX MOBEPXHOCTEN,

- TWM, CCbINOYHLIA HOMEP U OpYyrue XapakTepUCTUKN COeduMHUTENS,

- nogpobHoe onnucaHue TUNOBOTO UCMbITAHMA COeAUHMUTENS (€CNW €ro UCNONb3YHT);

C) MOeHTUMUKALKMOHHLIE AaHHbIe apMaTypbi:

- HaUMeHOBaHWE W3rOTOBUTENS U YepTeXM,

- nogpobHoe onucaHue 3axuma Ana 6poHu (Mpu Hanuyuum),

- Tun, obo3Ha4YeHne, 0aTy U3rOTOBNEHUSA UMK KOQUPOBKY AaThl,

- HOMMWHanbHOe HanpsikeHue [cM. pazgen 6, nepeducneHue b)),

- Hanuyue MHCTPYKL MK MO MOHTaXYy (CCbINKM 1 AaTty).

8 YcnoBuA UcNbITAHUNA

8.1 Temnepartypa okpyxatowen cpeabl

WcnbiTaHua npoBoasT nNpu TemnepaTtype okpyxawllein cpeabl (20 £ 15) °C, ecnu B KOHKPETHOM MeToge
MCMbITAHWSA He YKasaHo nHoe. OTKNOHeHWe OT 3Toro TemnepaTypHOro guanasoHa ycTaHaBIMBatoT Mo Cornaco-
BaHUWIO MEXOY UIrOTOBUTENEM W 33Ka34MKOM.

8.2 YactoTa 1 chopma BOMHbI ONA UCNbITAaHUW HaNpAXeHWeM NepeMeHHOoro TokKa

Ecnn He ykasaHO MHOE, TO 4YacToTa WCMbLITATeNbHOrO HanpsXeHWs NepeMeHHoro Toka AomkHa BbiTb B
aunanasoHe oT 10 go 500 Nu. ®opma BOMHbI 3TOr0 HANPSKEHWS A0MKHA BbiTh CMHYCOMOANbHON. YCTaHOBMNEH-
Hble 3Ha4YeHUs ABNAKTCHA cpeqHeKBagpaTUYHBIMMN.

8.3 UcnbiTaHue rpPo3oBbiM UMNYNbCHLIM HanpAXeHneM

WcneiTaHve npoBogaT B cooteetcTeum ¢ M3K 60230.

8.4 3aBucuMoCTb Mexay ucnbitTateNlbHbIM U HOMUHaNbHbIM HanpAaXeHNAMHA

Ecnu ncneitatensHoe HanpsaxeHWe HOPMUPOBAHO KaK KpaTHOe HOMWHaJIbHOMY HanpAXeHno UO’ TO An4
onpepgeneHnd NCNbITaTeribHOro HanpAXeHnAd 3Ha4eHne UO OOJTAKHO COOTBETCTBOBATL YKa3aHHOMY B Tabnuue 4.

Ona kabenen n apMatypbl, HOMWUHarbHOe HanpaxeHuwe KOTOopbIX HE NMpuBeeHO B Tabnuvue 4, 3HadYeHne
UO Ona onpefeneHnsa NCNbITAaTeNbHOMo HanpsAXeHua 0onycKkaeTca Bbl6VIpaTb 13 bnvxanwero psiaa 3HavYeHun
npu ycnoBuu, 4TO 3Ha4veHue Um ana kabens u apMatypbl He npeebillaeT COOTBETCTBYHLWEro 3Ha4yeHna U3
Tabnuubl 4. Ecnn HOMMHanNLHoe HanpsaxeHwe He FlpVIGJ'IVI}KEETCFl HW K OOHOMY U3 3HauyeHuin B Tabnuue 4, To
3Ha4veHne UO’ ABMNAKLLEECH OCHOBOW UCMBITATENBHOMO HanpsaxeHWs, JOMMKHO ObITb PaBHbIM HOMWHAITbHOMY
3HAYEeHUIO, TO eCTb 3Ha4YeHuto U, OENTeHHOMY Ha V3. 3HayeHUs UcMbITaTenLHOM HanpaxeHnda yCTtaHaBlMBakT
nytemM pacyeTa C NCNOJb30OBaHMEM MHOXUTENEN, YKa3aHHbIX B Tabnuue 4, unn MHTEepnondaunn, ecn MHOXN-
Tenu He yKasaHbl.
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B HacTosIlLEeM cTaHgapTe UCNbiTaTelNbHble HanpsiXeHWs OCHOBaHbI Ha NPeanonoXeHun o ToM, 4To Kabe-
N1 1 apmaTypy NpUMMeHSOT B ceTsax kateropuun A unu B no M3GK 60183.

8.5 OnpepeneHre TemnepaTypbl TOKONPOBOASALLENH XUMNbI Kabens

Ons onpeneneHns akTUYECKON TeMnepaTypbl TOKONPOBOASLLER UMbl Kabens pekoMeHOyeTcs Wc-
nonbL30BaThk O4WH M3 METOLOB WCMbLITAHWA, MPUBEAEHHbLIX B MPUNOXEHUM A.

9 Mpnemo-caaToyHble UCNbITAaHUA Kabenewn n apmaTtypbl

9.1 O6wue nonoxeHUnA

Kak npaeuno, kabenu nsrotaenveatT 6onswMMmM AnMHamMmu, No3TOMY B Criyvyae BO3HWUKHOBEHWSA 3aTpya-
HEHWA NPWU NPOBELEHWW UCTMBLITAHUS HANPsXXEeHWeM NEePEMEHHOro Toka MoXeT noTpeboraThcsa cneyunansHoe
obopynoBaHue.

MpremMo-cOaTodHbIE UCMbITAHUA NoApPa3nensalnT Ha UCNbITaHWUS, NPOBOAVMMbIE Ha CTPOMTESNbHBLIX ANMHAX
kabenen, Ha 3aBOACKMX MydpTax, Ha MOCTABOYHbIX ANMHax Kabenein n Ha apmartype.

lMpuemo-coatoyHble UCNbITAHWUA NPOBOAAT no 9.2—9.4.

9.2 ﬂpuemo-c,qa'ro'-mble UCNbITaHUA Ha CTPOUTENBbHbLIX ONMUHaX Kabenen

9.2.1 UamepeHUe YacTUYHbIX pa3psagos

Ecnv anvHa kabena goctatodHa Ons NPOBEAEHWS U3MEPEeHUI YacTUYHBIX pa3psaoB, TO UCMbITAHUE
npoeoasT B cooTBeTcTBUKM ¢ MOK 60885-3 3a MCKMOYEeHWEM TOro, YTO 3HAYEeHUS1 YYBCTBUTENBHOCTH, onpeae-
neHHble no M3K 60885-3, gomkHbl 6bITE He Bonee 10 NKn. 3HauyeHne 3aTyxaHus UMMNYNLCOB CnefyeT onpe-
nenste B cooTBeTcTBUM ¢ MOK 60885-3 npu ycTaHORMNEHWMM 330aHHOTO YPOBHA YYBCTBUTENBHOCTH.

3HauYeHNs YaCTUYHBIX Pa3psifoB U3MEPSHOT B CrefyoLem Nopsake.

McnbiTaTenbHoe HanpsxeHue NocTeneHHo NOAHNMAIT [0 3HaveHnsa 2U,), sbigepxnsaloT B TedeHune 10 ¢
W 3aTemM NoCcTeneHHO CHUXKaT A0 3HadeHus 1,730,

Mpu 3Ha4YeHUn HanpsxeHusa 1,73U, He JOMKHbI ObITb 3aPMKCMPOBaHbl pa3psgbl OT UCMBITYEMOro ob-
pasua, NpeBbIllakLUIne 3aJaHHbIA YPOBEHb YYBCTBUTENBHOCTH.

Tak Kak HEBO3MOXHO pasMecTuTb Bonbline AnuHbl Kabensa B sKpaHMpyeMol cpene, TO UCMbITaHUs Mno
M3K 60885-3 He nporoaaT. Ecrnv uamepeHus 4acTUYHbIX pa3psfoB BCe-TaKU NPOBOAAT, TO UX pel3ynkTaTtkl J0-
NycKkaeTCH UCMOMb30BaTh TOMLKO B CMPaBOYHbIX Lensx.

Ecnu gnuHy kabens cuuTatoT SonbLoit (cm. 3.4.10), TO M3aMepeHue YacTUYHLIX pa3psgoB gonycKaeTcs
NMPOBOANTL Ha KOPOTKMX ANvMHax kabensi Mo CornacoBaHMio MeXay M3roToBMTenemM 1 3akasdmkom. B atom cny-
yae yyBcTBMTENBLHOCTE N0 M3K 60885-3 nomkHa 6biTe He Bonee 5 nKn.

9.2.2 cnbiTaHWe HanpsXeHUeM NepeMeHHOro Toka

McnbiTaHue HanpspkeHWeM NepeMeHHOro ToKka NPOBOAST Npu TeMnepaType OKpPYKawLlen cpelbl.

McnbiTaTenbHoe HanpseHue rnocTeneHHo NogHMMaKT A0 YCTAHOBMEHHOro 3Ha4eHus, 3aTeM Bblaep-
XUBAKOT MeXOY TOKONPOBOASLLEN KUMON U MeTannM4yeckMMm 3KpaHoOM B Te4eHWe YCTaHOBMEHHOro BpeMeHu B
COOTBETCTBUMK C rpadoi 4 Tabnuubl 4.

Mpw 3HaueHnn HanpsxkeHus 1,5U, He OomkHbI BbITh 3a(hUKCUpOBaHbLI pas3psiabl OT UCMbITyemoro obpas-
L|a, NpeBbillaLLIMe 3asBMEHHY0 YyYBCTBUTENBHOCT.

Bo Bpems McnbiTaHUSA He OOMKHO NPOM30oATKH Npobos n3onsauun.

[onyckaeTca npepbiBaTb MCMbITaHWe, HAaNpyUMep BCreACTBUE Neperpeea McnbliTatelbHoro obopyaoBa-
HWA, NPYM COOTBETCTBUM TpeDdoBaHWUK0 K 0bLLe ANMTEeNbHOCTM UCMbITaHKS.

9.3 MNpuemo-cgaToyHble UCNLITAHUA Ha 3aBOACKUX MydTax

PekomeHaauum no nNpoBefeHVo NPUeMO-CAATOYHEBIX UCMLITAHWA Ha 3aBOACKMX MydTax npuBedeHbl B
npunoxexHun F.

9.4 NMpuemo-caaToYHbI€ UCNbLITAHUA HA NOCTABOYHLIX ANWHAaX Kabenen

9.4.1 O6WwKe nonoxeHunA

[aHHble UCNbITAHUS ABMNATCA 3aBOACKUMU NPUEMO-CAATOYHBIMU UCMbITAHWMAMM, NMPOBOAUMBLIMU Ha MO-
CTaBOYHON AnvHe kabens. Ecnv nocTosHHOE MexaHuveckoe o6opydoBaHue (Hanpumep, ycTpoicTea Ana nog-
BelWBaHus kabens) MOHTUPYIOT Ha Kabenb OO0 ero NnocTaBkU, TO MPUEMO-COATOYHbIE MCMbITAHWA MPOBOAAT
rnocre MOHTaa TaKoro NOCTOAHHOMO MexaHu4eckoro oGopyaoBaHus.
10
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9.4.2 AcnbiTaHWe HanNnpAXXeHWeM NepeMeHHOro Toka

Kax oy noctaBoyHy AnvHy kabens nogBeprawT UCNLITAHUID HanpskeHWeM NepeMeHHOro Toka B Co-
oTBeTcTBMM ¢ 9.2.2. Ecnn nocTaBoyHas AnvHa SIBNAETCS CMUIIKOM OONblIOR Ana NpoBeaeHUs UCMbITaHus
NPUNOXEeHNEeM HanpshKeHUsl, 3HaueHne KOTOPOoro ykasaHo B rpadpe 4 1abnuubl 4, To N0 COrMacoBaHUKD MeXay
M3roTOBUTENEM U 3aKa34YMKOM MPUMEHSAT UCMNbITATeNbHOE HaNpsKeHWe MEeHbLIEro 3HadyeHus, Ho bonbLuei
ONUTEenbHOCTH.

9.4.3 WamepeHMe 4YacTU4YHbLIX pa3pagoB

Ecnu noctaBoYHble ANWUHBI OTHOCUTEMNBHO KOPOTKWE, TO AONYCKAaeTCA NPOBOANTb M3MEPEHUA YaCTUYHbIX
pa3psaOoB Ha KaX[oon NocTaBoYHON ANuHe kabens. MicneiTaHMe NpoBoAsAT B COOTBETCTBMM ¢ 9.2.1 BMecTo uUc-
NbITAHUA HA CTPOUTENBHOW ONWHE.

Ecnn namepeHunss yacTUUHbIX pa3psagoB NpoBoOaT Ha kabene 6onblwon AnuHbl (cMm. 3.4.10), To nx pe-
3yNnbTaThl UCNOMb3YOT TOMBKO B CAPABOYHbIX LEnsx.

9.5 Npuemo-caaTouHble UCNbLITAHUA Ha apmaTtype

Mpuemo-coaTouYHbIE UCMBITAHUS HA COEAUHUTENbHLIX (32 UCKNIOYEHUEM 3aBOACKMX MY(T) U KOHLIEBLIX
MypTax NPOBOAAT B COOTBETCTBUM ¢ TpeboraHusmm M3K 60502-4 nnn M3K 60840.

Ecnn Ha apmaTtypy He ObinM YCTAHOBIMEHbLl 3MEMEHThI, NMpeaBapUTENLHO WM3rOTOBMEHHLIE B 3aBOACKUX
YCIOBUAX, TO MO COIMAacOBaHWIO MeXAy W3roTOBUTENEM M 3aKa3qyMKOM NPUMEeHsAT Hanbonee noaoxoasini
MeToA (NpW ero Hanu4MM) NPOBEPKU Ka4yecTBa apMaTypbl.

10 Nepnognyeckne McnbiTaHUA Kabenen

10.1 O6wme nonoxeHns

Cnegyowme ucnbiTaHust No nepeqncneHnsM a)—i) NpoBoasAT Ha KaXKAoN TOKonpoBoAsLWwen »xwune ob-
pasLa kabens, ucnelTaHWe No NepeyYncrieHnto j) — Ha kabene:

a) NpoBepKa TOKOMPOBOASILLER XKWUMbl;

) M3MepeHWe 3MEeKTPUYECKOrO CONPOTMBIIEHMUS XUMNbl U METaNSIMYeCcKoro aKkpaHa;
) U3MepeHWe TOMNLLMHBLI U30NALNUN;

) n3amepeHue TONLWKWHBI HapyXHoi obonoYku (NpyM Hanu4yuw);

) namMepeHve TONLKMHBI MeTannM4eckon oBonoYKK (Npu HaNMYKUK);

f) nsmepeHve guameTpos (ecnu Tpebyetca);

g) vcnblTaHWe Ha TennoBy gedopmauunio nsonsuum us Cra, 3MP n B3MP";

h) namepeHue emkocTy;

i) MCNbITAHWS 3NEMEHTOB KOHCTPYKUWWM Kabensi ¢ NpoAonbHO HanoXeHHOW MeTannmyeckoin NeHTON Unm
donbron, obnagaruwien agreanein K Hapy»Hon obonouke;

j) npoeepka kabens.

HacTtoAawmi ctaHgapT He ycTaHaBnvBaeT METOAbl UCTIbITAHNA BONTOKOHHO-ONTUYECKNX Kabenew, KoTo-
pble MOryT BXOAWTb B COCTaB NoABOAHLIX kabenein. B Takux cnyvasax criegyeT pyKOBOACTBOBATLCS OUPEKTMBE-
MW TEXHUYECKOTO KOMWUTETa Mo cTaHgapTusauun MIK/TK 86 MexayHapogHOW aneKTpOoTEXHUYECKOM KOMUCCUN
(M3K).

®© Q0O T

10.2 MepUOgUHYHOCTbL UCNBITAHWUIA

KMcnbiTaHusa NPOBOAAT C NEPUOANYHOCTLI, YKa3aHHOW B HOPMAaTUBHbIX JOKYMEHTaX Mo KOHTPOIO Kave-
cTBa. Ecnv Takue [OKyMeHTbl OTCYTCTBYIOT, TO MpK NocTaBke kabens gnvHoi He bonee 20 KM MPOBOAAT ne-
puogudeckue mcnbliTaHns. NoBTOPHbIE NEPUOOUYECKME UCMbITAHWA NPOBOAAT ANSA Kax oW AOMONMHUTENLHOM
nocTaBoYHON AnuHbl kabens 50 km. [ns ncneiTanuii oTbrnpatT gBa obpasua oT 0O4HON NOCTaBOYMHOW ANTMHbI C
obowx KoHLoB Kabens.

10.3 lNoBTOpHLIE NepuoAUYeCcKMEe UCTILITaHUA

Mpwn nony4yeHnW HeyJoBNneTBOPUTEIIbHbIX pe3yribtaToB VCMbITAHUA X0TH Obl B 0QHOM M3 METOA0B, nepe-
YucneHHbIX B pasgene 10, OTGMDQI-OT HOBblE OGpaSLI,bI Kabens AOBYX OPYTUX CTPOUTENbHbIX OANKWH TOW Xe nap-
TUKU K NoaBeprarT TeM e UCNbITaHUAM, B KOTOPbIX Ha NepBbIX oﬁpaauax nony4yeHbl HeygOBNETBOPUTEIBHBbIE

VMcnpaeneHa ownbka opuriHana.
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pea3ynbraThbl. Ecnn pe3ynbraTthbl MCMNbITAHWUIA Ha HOBbIX 06pa3uax 6y,El,yT yOooBneTBOpUTeNbHbIMW, TO BCHO Nnap-
TUO KBGEJ'IH, oT KOTOpOF‘I OHW BbInK OTO6paHbI, CHUTAKT KaK COOTBETCTBYHLLYH Tpe@DBaHMHM HacToALlero
CTaHOapTa. an nonyyvyeHnMu HeygoBneTBOPUTENbHOIO pe3dynbraTa MCNBITAHWA XOTA Bbl OoaHOro oGpaau,a, OoTO-
GDHHHOFO oT kabensa OOHOW W3 aTUX CTPOUTENDBbHbLIX OJTNH, NAapTUKD kabena cuuTalT He COOTBeTCTByI-OLIJ,EIZ
Tp96OBaHMﬂM HacToduwlero ctaHgapra.

10.4 NMpoBepKka TOKONPOBOAALLEN XUNbI

CooTBeTCTBME KOHCTPYKLMKM TOKONpoBOoaALWmnx xun tpebosannam M3K 60228 munv KOHCTPYKUMN KWMbI,
npuBeAEHHOW B HOPMAaTMBHOM [OKYMEHTE Ha KOHKPETHOE Uu3aenue, NpoBepstoT BHELIHWM OCMOTPOM WK
(ecnv BO3MOXHO) M3MEpPEHNEM.

10.5 H3MEPEHHE ANeKTPMUYeCKOro conpoTnBneHnA Xunbl 1 MeTannnM4yecKoro aKkpaHa

CTpouTenbHyto onvHy kabens unu otobpaHHbii 0T Hee obpa3sey, pa3meLlaT B UCMbITaTENBHOW KaMepe
W BbIJEPXKWUBAKT A0 Havana UCMbITaHWA NpW NOCTOAHHOA Temnepartype He MeHee 12 4. Ecnu oTcyTcTByeT
YBEPEHHOCTbL B TOM, YTO TeMrnepaTtypa >XWMbl N1 MeTannM4YecKoro aKkpaHa CpaBHsANack ¢ TeMNepaTypon B
ucneiTaTenbHOM KaMepe, TO aNeKTpPMYecKoe CONpOTUBIEHWE CreayeT U3MepsiTe Nocne BbIASPXKKW B UCMbITa-
TenbHOW kKamepe He MeHee 24 4. [lonyckaeTcs U3MepsTb 3NeKTpUYeckoe CONpPOTUBNEHWE XUMbl U MeTannu-
4YeCKOro akpaHa Ha obpasLe nocne BbIAEPXKA B BAHHE C BOAON C PErynupyemMon Temnepartypoin He meHee 1 4.

ONeKTpMYecKkoe CONpPOTMBIIEHWE XKWUMbl NMOCTOAHHOMY TOKY MepecyuTbiBaKT Ha AnuHy 1 kM kabensa u
Temnepatypy 20 °C, ncnonb3ays hopmynel 1 KoadhuLmeHTbl, npuBeaeHHble B M3K 60228. [1na Bcex 3KpaHOB,
KpOMe MeAHbIX UMW ankMUHWEBBIX, CNedyeT BoiOMpaTe TemnepaTypHbele K0aduUUMEeHTEl U NoNpaBkK K op-
Mynam B cooTBeTcTBUM ¢ MOK 60287-1-1:2006 (nyHkT 2.1.1, Tabnuua 1).

CKOppEeKTMPOBAHHOE 3HAYEHWE 3NEKTPUYECKOTO COMPOTUBMNEHWUS] TOKOMPOBOOALLEN XUl MOCTOSIHHOMY
Toky npu Temnepatype 20 °C gomkHo 6bITh He Boree COOTBETCTBYIOLLENO MakCUMarbHOIO 3Ha4eHWs 3NeKTpu-
YecKoro conpoTueneHuns, npueeaeHHoro 8 M3K 60228.

CKOppeKTMpPOBaHHOE 3HAYEHNE 3NEKTPUYECKOTO CONPOTUBIIEHUA METANMYECKOro 3KpaHa NoCTOAHHOMY
Toky npu Temnepatype 20 °C gomkHo BbiTh He Bornee 3HAYeHUs, YKa3aHHOro B HOPMAaTUBHOM JOKYMEHTe Ha
kKabenb KOHKpPETHOro Tuna.

10.6 NamepeHue TONWMHBLI N30NALMK Kabens

10.6.1 O6wuMe nonoxeHus

[MpPUMEHST MeToa M3MepPeHni TONLWKUHBI n3onaumm kabens no M3K 60811-201.

OT ogHoro KoHuUa kabensa kaxgoi oToOpaHHOM NS UCMbITAaHWIA CTPOUTENBHON ANWHLI OTBUpatoT obpa-
3el nocrne yganeHus, Npu HeoGXoQMMOCTH, MOBPEXKAEHHbBIX YacTel.

10.6.2 TpeboBaHus K U3onauumn kabena nocne UCNbITaHUA

MuHnmaneHas TonuwmHa u3onauun kabens t .., MM, MOSy4eHHas Mpy U3MepeHuu, A0KHa BbiTe He
MeHee 90 % HOMWHANbHON TONWMWHBI t,, MM

o 20,90
KpoOmMe TOro,

l‘ma\x B fmin <015

max

roe tmax

tmax n fmiﬂ M3MepAarT Ha OQHOM Ccpe3e n3ondauumn kabens.

— MakcCumalibHasa TolwWMHa U3onayum KaGenﬂ, nony4vyeHHaa npu namepeHun, Mm.

3HaueHue TOMWKHbI NONYNPOBOAAWMX IKPAHOB, HANOXEHHbLIX MO XUne 1 U3ondauun, He crnegyet BKMo-
4aTb B 3HA4eHWe TONWWHBbI N30JTALWNNA.

10.7 UamepeHUe TONWUHBLI HapyXHoW o6ono4ku kabens

10.7.1 O6LWmMe NnonoxeHUs
MpUMEHST MeToA M3MepPEeHWI TOMLLMHBI HapyxHoih obonodvkn kabena no MOK 60811-202.
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OT ogHoro koHua kabens kaxgon oTobpaHHORN NS MCMbITAHWIA CTPOMTENBHOW ANUHLI OTOUpatT obpa-
3el nocne yaaneHus, npu HeobxoauMOoCTH, NOBPEXOEHHbIX YacTen.

10.7.2 TpeboBaHUA K HapyXHoW obono4ke kabenAa nocne UCNbLITAHUNA

MuHUManeHas TonuMHa HapyxHoi obonoukn kabens f.. . MM, NONyYeHHas Npu M3MepeHun, AomKHa
ObITb HE MeHee 3Ha4YeHus, Nony4YeHHoro nyteM BblunTadua 0,2 Mm uz 80 % HOMWHANBHON TOMWUHGI {,, MM

tin 20,80 t, —0,2.

10.8 N3mepeHHe TOMNLWMUHbI MeTannuyeckon obono4vkn kabensa

10.8.1 O6Gw e nonoxeHUs

MamepeHune TONWMHbLI MeTannuYeckon obonodku kabensa ¢ Metannuyeckumm obonodkamu U3 cBuHLA
WM CBMHLUOBOrO cnnasa npoeoaat no 10.8.2—10.8.4.

10.8.2 TpeboBaHUA K MeTannu4yeckon obonovke kabensa nocne UCNbITaHUNA

Ecnu kabenb MmeeT MmeTannuyeckyto o0onoYky M3 CBMHLA UMW CBUHLOBOrO CNnaBa, TO MUHUMAanNbHas
TonwMHa mMeTannuyeckoi obomnodku kabens £ .., MM, NONyYeHHasa npyu U3MepeHnu, LOMmKHa BbiTe HEe MeHee
3Ha4YeHusi, Nony4YeHHoro nytem BblivyuTanmus 0,1 Mm 13 95 % HOMUHANBHOW TOMLWMHbI t,, MM

tin 20,95t —0,1.

W3mepeHune TonwMHbl 060N0YKM U3 CBMHLIA UMK CBMHLOBOIO CMMaBa NpoBO4AT OQHUM M3 CregyoLux
MeToa0B.

10.8.3 MeTog uamepeHui Ha NNockom obpasue

MamepeHunsa NpoBoAAT MUKPOMETPOM C MAOCKUMMU LLLeYKaMKn, AMameTpoM LWynoB oT 4 4o 8 MM 1 norpeLu-
HOCTbIO naMmepeHun £0,01 mm.

WamepeHusa npoBogaT Ha obpasue obonoykn gnvHon npubnuantensHo 50 mm, otobpaHHOM OT Kabens
B Buae koneua. O6pasey paspesalT NpogonbHo ocK, 3aTem BeinpamnsioT. Mocne ouncTkn obpasua TonwnHy
obpasua M3MepsT BAOMb OKPYXHOCTM 060nodkm He MeHee Yem B 10 MM OT kpas BbinpsaMneHHoro obpasua B
TOYKaX, YMCMO KOTOPbIX JOCTaTo4HO Ana obecnevyeHnss AOCTOBEPHOCTU onpeaeneHna MUHUManbHOW TOMLWN-
Hbl 0BOMNOYKH.

10.8.4 MeTtoq uamepeHuUi Ha obpasue B BUAe Konbua

3mepeHue npoBoaAT MUKPOMETPOM, MMetoLeM Nnbo ogHY MMOCKY U APYry ChepuyecKyo LLEeYKM,
nnbo ogHY NAOCKYH WM APYTYH NPAMOYTOnbHYK WeYvkn wiupuHoi 0,8 mm n anuHoi 2,4 mm. Cdepryeckyro unm
NPAMOYrOMbHYIO WEeYKy NPUKNagbBaT K BHYTPEHHeN NOBepPXHOCTU Konbua. [orpelHocTs M3MepeHuin 4omkK-
Ha cocTaenaTtb 0,01 mm.

M3mepeHune npoBogAT Ha obornoyke B BUAE KonbLla, cpe3aHHon ¢ obpasua kabens. TonwuHy n3amepsitoT
B TOYKaX MO OKPYXHOCTKM KOMbLLA, YUCMNO KOTOPbLIX AOCTATOMHO ANs obecnevyeHWa OOCTOBEPHOCTK onpenene-
HUS MUHUMAaNbLHOW TOMNLUKMHBI OOOMOYKN.

10.9 UamepeHune guameTpa Xunbl W/MNN HapyXHOro guameTtpa kabensn

Mo TpeboBaHWiO 3aKasdyvMka W3MepsOT AMamMeTp XUMbl WU/MAWM HApyXHbIA AvameTp kabena no
M3K 60811-203.

10.10 UcnbiTaHWe Ha TennNoBYK AedopMaunio U30NALMKU U3 CLUMTOrO NONMU3ITUNEHA,
3TUNEHNPONWINEHOBOW pPe31Hbl U BbICOKOMOAYNbHOW 3TUNEHNPONUNEHOBOW Pe3uHbI

10.10.1 MeToa ncnbiTaHUNA

OT6op obpazuos 1 metog ucnsitaHnin — no M3K 60811-507, ycnosusa ucneitaHnini — no tabnuue 8 Ha-
CTOSILLEro cTaHgapra.

O6pasubl 0oTOMpaOT U3 TOM YacTh M30NALMK, TAe CTeNneHb CLUMBKM CYMTAKT HaMMeHbLUen AN UCnonb-
3yeMOoro npouecca CLUUBKM.

10.10.2 TpeboBaHMA K pe3ynkTaTam UCNbITAHUA

PeaynbraThl UCNBITAHWIA AOM¥HbBI COOTBETCTBOBATEL TpeboBaHMAM, yKazaHHbIM B Tabnuue 8.

10.11 UamepeHue eMKOCTHU

EMKOCTb M3MepsAloT Ha oBpasue kabena Mexay KUnon v MeTannM4eckuM aKpaHoM UM MeTannu4yeckoi
0Bonoykoi Npy TeMnepaType OKpyXatLlein cpedbl. TemnepaTypy OKpyXatLlen cpelbl CneayeT perncTpupo-
BaTb COBMECTHO C pe3ynbTaTamu UCTbITaHWM.
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MSMEDEHHOE 3Ha4eHue eMKOCTK OOJTKHO ObITb nepecyMTaHo Ha 1 KM gnuHbI kabens un He AOIXHO npe-
BblLWAaTb HOMWHAlNbHOE 3Ha4YeHne, 3adBlieHHOe N3roToBnuTenemMm, bonee yem Ha 8 %.

10.12 UcnbiTaHUA 3NeMeHTOB KOHCTPYKLUUUK kabens ¢ NpoAonbHO HanoXeHHOW MeTannu4yeckon
neHTOW Unu chonbroi, obnagarowen agreanen K Hapy>xHou obonouke

O6paszey anuHon 1 M oTbupaloT oT kabena U NoABEprawT UCMNbITAHUAM B COOTBETCTBUM C MPUIOKe-
Huem D.

10.13 Npoeepka kabenn

MpoBoAAT BHeELLHUIA ocMmoTp obpasua kabena (gnvHon Bonee ogHoro wara NpoBonoYHorn BpoHu) Aana
nogTBepXAeHUsi COOTBETCTBUSI KOHCTPYKUMK kKabens ycTaHOBNEHHbIM TpeboBaHUsAM, a Takke OTCYTCTBUS BO3-
MO>KHbBIX MOBPEXAEHWIA, MOMYYEHHbLIX NPU U3FOTOBMEHWA,

11 Mepuopgunyeckme UCNbITAaHUA apMaTypbl

11.1 3aBogckue mydTbl

11.1.1 O6wme nonoxeHuUnA

[ns kabenbHLIX CUCTEM MEPEMEHHOIO TOKA Ha KaXO0W CTPOUTENbLHOM ANUHE U KaXKO0W 3aBOLCKOA Myd-
Te NPOBOAAT NPUEMO-CAATOYHbIE UCMbITAHUA B COOTBETCTBUM € 9.2—9.4. Tak Kak npu npoBeaeHUK npuemo-
COATOYHbLIX UCMbLITAHWUIA NPOBEPSAIOT KAYECTBO LEenol kabenbHOW CUCTEMbl, TO Nepuoaudyeckne UCnbITaHus,
yKkasaHHble B 11.1.2—11.1.6, npoBoasAT Ha O4HOW 3aBOACKOW MydTe, TOMNbKO Ha M30NUPOBAaHHOW Xune, A0 Ha-
yana W3roToeneHus nbon MyTel. AHANOrMYHY NpoLeaypy NPUMEHSAIOT B MpoLecce NPOU3BOACTEBA MydThI
Ons ucneityemoro obpaaua u MydT ansa rotoeoro kabens.

Ecnu npegnonaraeTca ucnonb3oBaHue kabensi ¢ TOKONPOBOAALWMMU XUNaMU Pa3HOro CeyeHus, TO Uc-
NbITLIBAKT OAHY MYTY ONA XUMNbl KAX40ro cedeHus. Mo cornalleHnio Mexay U3roToBuTernemM 1 3akasqyukom
YMCIO UCTbITAHWA MOXET DblTb YMEHbLLEHO.

Onsa npoBefeHUsa UCNbITaHWIA AOMKHBI BbiTh NOAroTOBNEHbl 0bpasel Kabensa ANUHONA He MeHee 10 M K
3aBoackas mydTa.

Ecnu Ha 3aBoackoi MmydTe No YyCNOBUSAM KOHTPaKTa NPOBOAAT TUMOBLIE UCMbITAHMS, TO NEPUOLMYECKUE
WCMbITaHUS JOMNYCKAETCHA HE MPOBOOUTS.

11.1.2 N3mepeHMe YacTUYHbIX Pa3pAfoB U UCNbITaHUE HANPSAXeHUEeM rnepeMeHHOro Toka

MMocne BOCCTAHOBMNEHWUS MOMyNpoBOAALLEro 3KkpaHa no U3oNsaLUK KU MeTannuyeckoro akpaHa, a Takke
Hapy»XHOW 0DONOYKN M30NUPYIOLLER XUbl (MPKU HANMWMYMIK) M3MepeHNe YaCTUYHbIX Pa3psaoB U UCMbITaHWe Ha-
NnpsXXeHUWeM NnepeMeHHOoro Toka npoeoaat no 9.2.1 1 9.2.2. B cooreetcTBumn ¢ MOK 60885-3 uyBCTBUTENLHOCTL
JomxkHa 6biTb He bonee 5 nK.

11.1.3 McnbiTaHue HanpsXKeHUWeM rpo30BOro UMMynbLCa

McnbiTaHue HanpsxeHWeM rpo3oBoro MMnynsca nposogat no 12.5.6.

11.1.4 UcnbiTaHue Ha TennoBy gedopmauuio N3onALUU

McnbiTaHue Ha Tennoeyw aedopMauuio nsonauum nposogsar B cooteetcTenm ¢ 10.10.

11.1.5 UcnbiTaHue Ha NPOYHOCTL NMPU PacTAXEHUU

McnblTaHWe Ha NPOYHOCTL NPU PacTSKEHUW COeAMHEHNA TOKOMPOBOASALLMX KUM NPOBOAAT B COOTBET-
CTBUN C TEXHUYECKMMWU TPeBOBaHWSAMWU WM3roTOBUTENNA. 3HA4YeHWEe YCUMUs, NPUKNaabIBAEMOro K TOKOMNPOBO-
OSLLEN ure Npy pacTsKeHUK, JOHKHO ObiTe HEe MeHee 3Ha4YeHWs1 YCTaHOBMEHHOro M3rotoBuTenem kabens.
WcnbiTaHwe gonyckaeTcst NPOBOAWTL C UCMOMb30BaHWEM OTAeNbHOro obpasya TOKONPOoBOAALLEeR XKUnbl.

11.1.6 NMpoBepka My TbI

[Mpy BHewHeM ocmoTpe 6e3 NpUMEHEHUS yBENMYUTENLHbLIX NpubopoB pasobpaHHon MydThl HE OOIK-
HO BbITh 0BHapyxeHo cnefoB NOBPEXAEHWA (Hanpumep, SNeKTPUYecKUX paspyLueHuin unm ycanku), Kotopble
Mornu 6bl NPUBECTU K YXYALLEHWIO XapakTepUCTMK MydThl NpKU 3KCnnyaTaLmu.

11.1.7 KpuTepun npueMku

Ecnu 3aBoackaa mydTa He BblAepXana ucnsiTaHne no o4HOMY U3 BbllleyKa3aHHbIX UCMbITaHWUWA, TO NpK
npoBedeHWMM NOBTOPHLIX UCMbITAHWIA ABa HOBbIX 06pa3sua My Tbl TOrO e Tuna SOIMKHbI YCMeLHOo BelgepxaTb
BCE BblLUEYKa3aHHbIE UCMbITAHWS.
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11.2 Mepuognyeckne UCNbITAHUA PEMOHTHbIX (MONEBbIX) U KOHUEBbIX MydT

11.2.1 UcnbiTaHMA aNeMeHTOB KOHCTPYKUMW apMaTypbl

XapakTepuCTUKMA KaXKOoro arnemMeHTa KOHCTPYKLMW apMaTypbl NPOBEpSAT Ha COOTBETCTBUE TEXHWUYe-
CKMM TpeboBaHWSAM M3roTOBUTENSA UMW MOATBEPKOAKT NPOTOKONAaMKM CMbITaAHWA, NPOBEeAEeHHbIMM NOCTABLUN-
KOM WIMKM U3rOTOBUTENEM KOHKPETHOTO 3r1ieMEeHTa KOHCTPYKLUMK.

M3roToBUTENL KOHKPETHOW apMaTypbl NpefocTaBngaeT nepevdeHb UCNbITaHUKA, NPOBOAUMbLIX HA KaXdoM
anemMeHTe KOHCTPYKUUK, C YKazaHWeM NepuoguyYHOCTY NPOBEAEHWS KaXA0r0 UCMbITAHUA.

OnemeHTbl KOHCTPYKLMW apMaTypbl CPaBHUMBAKOTCA C UX YyepTexamu. [lonyckarTca pasnvyua B npege-
nax yCTaHOBIEHHbIX OONYCTUMbIX OTKIOHEHWUNA.

n punmedvyaHune — Tak kak anemeHThl KOHCTPYKUWMKX apmMaTtypbl OT pa3HbiX NOCTAaBLWWKOE Pas3nnyarTcAd, TO B Ha-
cToAweM CTaHOapTe HEBO3MOXHO YCTaHOBUTL 06LLI,VIE nepuognyeckme UCnbiTaHuA.

11.2.2 UcnbiTaHnA apMaTypbl

Ecnn Ha OCHOBHOW M30MALMWM apMaTypbl 3aTpYOHUTENBHO MPOBECTU NPUEMO-COATOUHbIE UCMbITAHUA B
CcoOoTBeTCTBMU € 9.1, TO U3rOTOBUTENb JOIMKEH NPOBECTU CNedyrolue 3aneKTpUYeckMe UCMbITaHUs Ha MOorHo-
CTb cODpaHHON apmaTtype, BKIoYasa HapyXHbIA MeTannuyeckuii 3KkpaH (cnou, nexatlune nopepx Metannuye-
CKOro aKkpaHa, Hanpumep, BpoHK, fonycKaeTcs He nogBepraTb UCMNbITAHUAM):

a) uaMepeHue YacTU4YHbIX paspagos no 9.2.1;

b) ucnbiTaHMe HanpsXeHneM NepemMeHHoro Toka no 9.2.2.

MocnenoBaTensHOCTL NPOBEAEHUSA UCMBITaHUIA YyCTaHaBNMBAET U3roTOBUTENb.

n puMmedaHUue — I'IpmmepaMM OCHOBHOW M30MsUMK, Ha KOTOpOﬁ He NPpOBOAAT NpUemMo-COaTovYHbIe UCNbITaHUA,
ABMNAKTCA TEPMOYyCaXKnBaemaa N3onauna n n3onAauua, HaMmoTaHHasa 13 NeHT w/vnn onpeccoBaHHad Ha MeCcTe MOHTaxa.

WcnbiTaHnsa npoBogdAT Ha OOHOM o6pasu,e apMaTypbl KaXxaoro Tina, yka3aHHOro B KOHTpakTe.

Ecnn 06paaeu, apMartypbl He BblepXan UcnblTaHne no oaHOMY U3 OBYX BbllleyKa3aHHbIX ncnbiTaHWi,
TO OTGMDEI-OT OBa HOBbIX 06pasu,a apMaTypbl TOrO Xe TuMna, nocTaensiemMomn no KOHTPakKTy, U NpOBOAAT NOBTOP-
Hble ucnbiTaHua. Ecnu pe3ynbraTtbl MCNbITAHUA HA 3TUX ABYX OONOJTHUTElbHbIX 06pasu,ax 6y,£l,yT yOOBNETBO-
PUTENBHBIMKX, TO OCTAlbHYH apMaTypy 3TOro e Tuna, yKka3aHHYH B KOHTPakTe, CHUTaKT COOTBETCTBW-OLLIE[&
TDEGOBaHVIﬂM HacToAwero ctaHgapTa. Ecnu Ha apmartype ogHOro n3 TunoB MMerTCAH ,EIEdDEKTbI, TO apMarypy
3TOro Tuna CYUTaKT HECOOTBETCTByPOLU,EFI Tpe6OBaHMF|M HacTosAWero ctaHgapTta.

12 TunoBble NCNbITaHUA KabenbHbLIX CUCTEM

12.1 O6LWMe nonoxeHus

MeTofbl UCNbITaHWIA, YCTAHOBINEHHbIE B HACTOALLEM pa3sfene, NnpefHasHadeHsl ANns NoATBEPXKAEHNUS Co-
OTBETCTBUS KCMMNyaTaLNOHHbIX XapakTepUCTUK kKabenbHbIX CUCTEM.

B cny4ae npepbiBaHWA MK OTKIMOHEHWA NapaMeTpPoB UCMbITAHWA BO BpeMs LMKNa Harpesa npw npose-
OEHUU UCMbITAHWA HANPIKEHUEM WUITM UCTBITAHUA UMMYMNBCHBIM HanpsXeHMeM, NOBTOPSAIOT LMK Harpesa unu
NPUNoXeHne MMNynbca (MMMyNbCOB) HANPSHKEHMWS.

Ecnv npw ogHoBpeMeHHOM WCMbITaHWMM HEeCKOmNbkux 0OpasuoB Yy OAHOMO MX HUX NMPOMCXOAWUT npoboi
n3onauun, To aedeKTHbIM 00beKT yaanatoT, a Npoboi cuMTalT npepbiBaHuem uukna. JedekTHeln obpasey
CUMTalOT He MPOoLUEeALINM UCMBITaHWe WM ero NoABepraT NOBTOPHOMY McnbITaHuio. Jltobon gedekT B npedenax
0,5 M oT apMaTypbl CHATaOT CBA3AaHHbLIM TOMBKO C 3TOW apMaTypoi, Kak ykaszaHo Ha pucyHke 1.
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Pasmepbl B MeTpax

Mpenenkl 30HbI CBAPKW/ COBAMHEHUA
B METAINTMMECKOM 3KpaHe
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— e
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MydTa
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Mpenen pacnpocTpaHeHUs
coeaUHMTENEHON MydThI

Y

PucyHok 1 — lNMprmMep npegena pacnpocTpaHeHua apMaTypbl Ans 3aBOACKON COeaUHUTENbHONR MydThI

MMpumeyaHne — MeToabl UCMLITAHWA M30MATOPOB KOHUEBLIX MYMT Ha BO3AEACTBME (DAKTOPOB OKpYXKatoLlen
cpefbl B HACTOSALLEM CTaHOAPTE HE YCTAaHOBMEHbI.

12.2 TunoBble UCMbLITAaHUA Ha NOATBEPXAEHNE COOTBETCTEBUA

B oTnuyme oT TUNOBOro MCNbITaHWA Ha3eMHbIX kabenbHbIX cucTem B cooTBeTcTBMM ¢ MOK 60502-2 nnv
M3K 60840, B KOTOpLIE BKIHOYEHEI 3NEKTPUYECKUE M HEINEKTPUYECKNE UCTIBITAHWSA, TUMOBLIE UCMNbITAHWS Ka-
BenbHON cUCTEMBI MO HACTOSILLEMY CTaHAAPTY BKNoYawT Oonee pacluMpeHHy nporpaMMy TUMNOBbLIX Mexa-
HUYECKMX UCNBITAHWIA Nepes NPOBEAEHUEM 3MNEKTPUYECKUX UCNbITaHui. KaBenbHasa cuctema MOXET COCTOSTh
13 nogsopHoro(eix) kabens(en), KOHUEBOW(bIX) MydTel (MydT) N COEAMHMTENbHLIX MY(T pasHblX TMNOB. Ka-
DenbHyto cuctemy [Kabenb(u) 1 coeguHuTenbHasa(ble) mydTa(bl)] NogBepratoT MexaHU4eckum UCNbITaHUSAM C
Y4ETOM HanbonbLUMX NPOrHO3NPYEeMbIX MEeXaHWYeCKUX Harpy3oK Npu MOHTaxe, MPoKnaaKe u peMoHTe Kabens.

Ecnu TMNOBbIE UCNLITAHWS NPOBEAEHbLI YCNELIHO HA OAHOW UMW HECKOMNbKNX KabenbHbIX cMCTeEMax onpe-
[AENEHHOT0 CEYEHWA W ONPEAENEHHOTO HOMWUHANBHOIO HAMPS)KEHUS U KOHCTPYKUWUK, TO NPOLEaYpY NOATBEPX-
[AEHWsI COOTBETCTBUA pPaAcnpoCTPaHsAoT Ha kKabenbHble CUCTEMBI C APYTMMKU CEYEHWUAMM, HOMUHANMBHBIM HaMNps-
XEHMEM W KOHCTPYKLUMEN B COOTBETCTBUM C HACTOSALMM CTaHAAPTOM MpW YCNOBUW BbINOMHEeHUa TpeboBaHui
no nepe4yncrneHnsam a)—k):

a) rpynna HanpsbkeHWs OOSMKHa ObiTe He Bbille rpynmnbl HAaNpPsX)XeHUsa UCNbiTaHHOW(bIX) KabenbHoW(bIX)
cucTemsl (cucTem).

MpumevyaHne 1— B gaHHoM cryyae KabenbHble CUCTEMbI OQHOWM PYMNbl HOMUHANBHOIO HaMNPSKEHUs — 3T0
CMCTEMbI C OAVMHAKOBBIMW 3HAYEHWAMU HOMUHAMBHOMO HanpsxkeHus U, 3Ha4eHuaMU HambOonbLIero HanpskeHus aAns
o0bopynoBaHUA ¥ YPOBHAMU UCMBITATENBHOIO HanpskeHua (cM. rpadbl 1 v 2 Tabnuubl 4);

b) 3HaueHMe ceyeHWs TOKOMPOBOOALLENA XUMbl HE OOIHKHO MPEBbILAThL 3HAYEHWS CEYEeHUS KM UCTbI-
TaHHoro kabens;

c) kabenb 1 apmaTtypa AONMKHbI UMETb TaKyH KE KOHCTPYKLUMIO UMW KOHCTPYKLMIO, aHaNOrMYHYK KOH-
CTPYKLUWW UCMbITAHHOM (bIX) KaBenbHOW(biX) CUCTEMbI (CUCTEM).

MpumevaHue 2 — Kabenu v apmatypy, OTHOCALLIMECS K OAHOMY TUMY M UMElLNe OOMHAKOBLI NpoLecc Ha-
NOXEHWSA U30NALMM W 3NEKTPONPOBOASALLMX 3KPaHOB, CHMTAIOT 0bnagallnuMn OQUHAKOBOM KOHCTPYKUMEd. [py Hanuymum
pa3nuyuiA MaTtepuana 3alMTHbIX NMOKPLITUA, HAMOKEHHbLIX HAa SKpaH Mo WM30NALMKM XUMbl, UMW MO OCHOBHOW W30MAUMK
apMartypbl, TUMOBbLIE ANEKTPUYECKUE UCTIBITAHUA HE NMOBTOPSAIOT MPU YCIOBKUM, YTO 3TW pasniyns He MOTyT 0Ka3aTb 3HaYu-
TeNbLHOTO BO3AEWCTBIA Ha PE3YNbTaThl UCMBITaHWIA. B OTAENbHBIX CMyYasx MOXET noTpeGoBaTbCA NOBTOPEeHWUE OOHOMO UK
HECKOINbKUX 3TAMNOB TUMOBLIX UCMBITAHWIA (HANPUMEP, MEXaHWUYECKUX UCTMBITAHUIA, UCTIBITAHUIA UUKIamMy Harpesa n/wnu Ha
COBMECTUMOCT);

d) pacyeTHble 3Ha4YeHMA HanpAXeHHOCTW 3NeKTpu4eCKoro nonda npyM HOMMHanNbHOM M MMMNYINbCHOM Ha-
NMPAXEHWUN Ha 3KpaHe MNo Xune, BbI4NCIEHHbIE C NCNONMb30BaHNMEM HOMWUHalbHbIX pasmMepoB, HE OOJLKHbI Mpe-
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BbllUaTb COOTBETCTBYHOLLME PACYETHbIE 3HAYEHWHA HAMNPSKEHHOCTW 3NEKTPUYECKOrO MOMA WCMbITAHHOM(bIX)
kabensHON(bIX) cuctemsl (cuctem) bonee yem Ha 10 %;

€) pacyeTHble 3HAYEHUWS] HANPSIKEHHOCTWU 3NEKTPUYECKOrO MONs MpU HOMUHAMNBEHOM U UMMYMBCHOM Ha-
NPSKEHUWU Ha IKpaHe Mo U3oMsUMMK, BbIMUCIEHHbIE C MCNONb30BaHWEM HOMUHASBHBIX Pa3MepoB, He OOMKHbI
NpeBbIWAaThL COOTBETCTBYIOWME PACHETHLIE 3HAYEHUSI HAMPSKEHHOCTY 3MEKTPUYECKOTO NONS UCMLITAHHOM(bIX)
kabenbHON(bIX) cUcTeMbI (cucTem);

f) pacyeTHble 3HAYEHUA HANPSHKEHHOCTU 3MEKTPUYECKOro Nons Npu HOMWHANLHOM W UMMYMbCHOM Ha-
NPSXKEHUW HA YaCTAX OCHOBHOW M30MALMM apMaTypbl K HA NOBEPXHOCTU COMPUKOCHOBEHWS M30nALUK Kabens
M apMaTyphbl, BbIYACTIEHHbIE C MCMOMNL30BAHMEM HOMMUHANBHLIX PA3MEPOB, HE OOMKHbI NPEeBbILATL COOTBET-
CTBYIOLUNE PACYETHbIE 3HAYEHWUA HANPSPKEHHOCTU 3NEKTPUHECKOr0 NONsA UCNbITAHHOM(bIX) KabenbHoM(bIX) cK-
cTeMsbl (cucTem);

g) KOHCTpyKuMsa kabens AgomkHa ObiTb OAMHAKOBOW UMM CXOXEW, HAanpuMmep, npoBonodyHas GpoHsa u3
OHON UNW OBYX MPOBOMOK, MaTepuan BpoHW 1 HanpaBneHne HanoXeHus;

h) kabenbHas cucTema NOABEPraeTCs TAKOMY Ke UMK MEHEE CUMIIbHOMY MEXaHWYECKOMY HanpsiKeHno
(pacTskeHuto, narnby, 4aBneHuto Bodbl, U T. [.), YTO U UCNbITaHHasa kabenbHas cuctema;

i) KOHCTpyKLMA M cnocob obecnevyeHUs BOOOHENPOHULAEMOCTI TOKONPOBOAALLEH XMUMbl U/Unu akpaHa/
0B0M0oYKKU He OOMKHBI U3MEHSITECA. Pe3ynbTaThl TUMOBLIX UCMbITAHUIA, NPOBOAMMbLIX HA Kabensax ¢ NpofonLHOM
BOAOHENPOHWLAEMOCTbLI, AEACTBUTENbBHBI TOMLKO ANs kabenen, obnagatowmnx NPoaobHON BOAOHENPOHMLA-
eMOCTbHO;

j) KOHCTpyKUMsi U cnocob cOopkM (MM W3rOTOBMNEHWA) 3aBOACKMX W PEMOHTHbLIX (NOMEBbIX) MydT He
LLOTKHB! U3MEHSATLCS;

k) pacueTHble 3HaYEeHWNs HaMNPSKEHHOCTU 3MEKTPUYECKOro Nons Npu HOMUHAMNBHOM M UMMYMBCHOM Ha-
NPsKEHUU Ha 3KpaHe no xune B rmbkoi MydTe (3aBOACKON MydTe), BbIYMCINEHHbIE C UCMONb30BAHUEM HOMMU-
HamnbHbIX Pa3mMepoB, He OMKHbI NMPEBbILLAaTh COOTBETCTBYOLLME PACYETHLIE 3HAYEHUSI HANPSHKEHHOCTW 3MEK-
TPUYECKOTO NOMS UCMbITaHHOM(bIX) kabenbHoM(bIX) cucTeMsbl (cuctem) Bonee yem Ha 10 %.

HeanekTpuyeckve TUNOBbLIE UCNbITAHUA SNEMEHTOB KOHCTPYKUMKM kabens no 12.7 He npoBoaaT Ha 06-
pasuax kabensi ¢ pasnuYHbBIMU HOMUHAMNBHEIMK HAMPSXKEHUAMU W/MMKM CEYEHUSIMUW KUIMbI, €CNK ANA UX U3-
rOTOBMEHWUst He NMPUMEHEHbI pPas3fNMYHble MaTepuansl W/WUNU pasHble TexHonornyeckme npouecchl. Mpr Heob-
XOOMMOCTM, MO COrMAacoBaHUI0 MeXAy W3roTOBUTENEM M 3aKa3zuuMKOM, NPOBOAST MOBTOPHOE WUCMbITAHWE Ha
cTapeHue kabena ona onpegeneHns COBMECTUMOCTKM MaTepuanos no 12.7.5, ecnu covetaHne MaTepuanos,
HanoXeHHbIX MO 3KPaHWPOBAHHOM U30NMPOBAHHOW XWMe, OTNMYaeTCs OT coYeTaHusA MaTepuanos kabens, Ha
KOTOPOM paHee Obinv NpoBeAeHbl TUMOBLIE UCTbITAHKUS.

WcnbiTaHne, Ha pe3ynsTaTthl KOTOPOrO BMUSIET U3MEHEHWE KOHCTPYKLUMK KabenbHOWM cUCTeMbl (Hampu-
Mep, UCTbITaHUE HA BOAOHENPOHMLAEMOCTL), CreayeT NPOBECTW NMOBTOPHO.

Mbkyro MydTy NpubnU3anTeNsHO OAMHAKOBOTO AMaMeTpa ¢ Kabenem roToBSIT K UCMbITAHWIO U UCMbITLIBA-
0T aHanornyHo Kkabento B YacTW 3NEeKTPUHECKUX U MEXaHUYECKUX NapaMeTpoB.

Mpu NpoBeAeHWUN TUMOBLIX UCNbITAHWIA Kabenelk Ha HanpsbkeHne 4o 72,5 KB pekomeHOyeTcst UCMbITbI-
BaTb kabenb ¢ yCTaHOBNEHHOW apMaTypoi.

n punMedyaHune 3 — B HacToswem CTaHOdapTe He YCTaHOBNeHbl METObI MCNbITaHWKA No onpegeneHnro BO34EeN-
CTBWA BOAbl HA XapakTepMUCTUKKA M3onaunn.

[okazatensHon a0 NpoBedeHUs TUMOBLIX UCMbITAHWUA ABNATCA CBUAETENLCTBO UMK MPOTOKON MO
pe3ynbTaTam NpoBeAeHUs TUMOBbLIX CMNbITAHUIA, NOANUCAHHbIE NpeacTaBUTENEM KOMNETEHTHOMO KOHTPOMbHO-
ro opraHa, unu NpoTOKOMN, COCTABINEHHbIA M3rOTOBUMTENEM, B KOTOPOM NpeACTaBNeHbl pe3ynbTaThl UCTIbITAHWUA,
W MOAMWUCAaHHLIA OTBETCTBEHHbLIM NIALOM, UMM NPOTOKON TUMOBbLIX WCMNLITAHWIA, BblAaHHbLIA HE3AaBUCUMOW WC-
nblTaTenbHon nabopartopuen.

12.3 Tpe6oBaHUA K TUNOBbLIM UCNLITAHUAM

B Tunoeble cnbITaHnA 0OMKHbI BbITh BKITOYEHBI MEXAHMYECKNE MCMNBITAHWA, 3NEeKTPUYECKUe UCMbITaHUA
M UCMbITAHWE HA NPOAONbHYK/pagnanbHy BOLOHENPOHULAeMOCTb no 12.4—12.6 u cOOTBETCTBYIOLLME He-
3NEKTPUYECKME UCMBITAHUA ANEMEHTOB KOHCTPYKUMK kabens u kabens no 12.7.

WHdopmaunsi o He3NEKTPUYECKNX NCTIBITAHUAX 3NIEMEHTOB KOHCTPYKLIMM Kabens v HapyKHo 0B0MoYKm
ONa maTepuana U3onsauMM Kaxaoro Tuna npueeaeHa B Tabnuue 5.

TpeboBaHuA K MMHUManbHOM ANWHE UCbiTyemoro obpasua kabens n paccTosHMA MeXay 3aBOACKMMMU
MydTamu 4ns npoBegeHns MexaHuvyeckux UCnsITaHuii npueedeHsl B 12.4.
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KMcnbiTaHua no 12.5.2 npoBOAAT HAa OAHOM MNK HECKonbknX obpa3yax kabens B 3aBMCMMOCTW OT Yncna
yCTaHOBMNEeHHbIX MydT. [InnHa obpasua 6e3 apmatypbel — He meHee 10 m. OBpasen oTbupatoT oT Kabens, Ha
KOTOpOM BbINo NpoBeAEHO MEXaHUYECKOe UCTbITaHWe Mo 12.4 1 KOTOPLIN BKNKOYaEeT 3aBOACKY0(1e) MydTy(bl)
W rubkyo(ue) peMoHTHYH(ble) MydTy(bl) (Mpy Hanuyuu). OnuHa kabensa Mexay CMOHTUPOBAHHOW apMaTtypoi
OOoMmkHa 6bITb HE MeHee 5 M (Mckntovasa 0,5 M apmarypsl).

WcnbiTeiBatoT oanH obpasel, apmaTypbl KaXgoro Tuna.

Kaxnyto ornvHy kabens n mygTy, ABMAIOWMXCHA YacTAMKU COOPKU, Ha KOTOPON NPOBOAAT 3MEKTpUYeckne
TUMOBbIE WUCMbITAHNSA (38 UCKIIOYEHUEM OnpeaeneHns yoenbLHOro NeKTPUYEeCcKoro ConpoTUBMAEHWSA NOMYNpo-
BOASALLMX 3KPAHOB) M UCMbITAHWE Ha NMpOOONbHYH/paguanbHy BoAoHenpoHuuaemocTs (LWP, RWP), noa-
BEPratT MexaHW4ecKMM MCMbITAHUAM B COOTBETCTBMM ¢ 12.4 nepen NpoBedeHWMEM 3MeKTPUYECKUX TUMOBbIX
ucnblTaHuii. ApmaTtypa, KoHLEeBble MydThl U XECTKME PEMOHTHLIE (noneebie) MydThl YyCTaHaBMMBAKT Nocne
NpoBeAeHNs MexaHW4YecKoro UCNbITaHKsA Ha KaXaon AnuHe kabens, ABNsLEenCcs YacTbi NeTnu.

Kabenb pgormkeH umets U-o6pasHyto hopMy B COOTBETCTBWMM C AMaMETPOM, yKasaHHbiM B 12.4.2, unu
anameTp uarnba, ycTaHOBNEHHbIA narotoButenem. BoibnpaoT MeHblUee 3Ha4YeHve.

C6opky kabensa u apmaTypbl OCYLLECTBAAT cnNocoBoM, yCTAaHOBMEHHBIM B MHCTPYKLUSIX U3rOTOBUTENS,
C yKazaHveM TUMna 1 KonvyecTBa MaTepuanos, BKIOYaA CMa304Hble BELLEeCTBa (MpU UX HANUuYun).

Kabenb v apmatypy He gonyckaeTcsi KOHOULNMOHUPOBATL CNOCOBOM, KOTOPLIA HE YCTAHOBNEH B UHCTPYK-
LUSAX M3roTOBUTENA U KOTOPLIN MOXET NMPUBECTU K U3BMEHEHWUI0 SMEKTPUYECKNX, TEMMEepaTypPHbIX NN MeXaHu-
YECKMUX XapakTepUcTuK.

NamepeHne yaernbHOro anekTpuM4eckoro ConpoTMBREHWS NONYNPOBOASLNX 3KpaHOB NpoBoasaT no 12.5.8
Ha oToenbHOM obpasue.

12.4 MexaHn4ecKne UcnbITaHUA

12.4.1 UcnbiTaHua yknagkon kabensa B 6yxTy

12.4.1.1 HaszHavyeHne/NnpuMeHUMOCTb UCMbITaHUs

[aHHoe ucnblTaHne NPoBOAAT TONbKO Ha kabensx, KOTopble yknaabiBaoT B ByxTy BO BpEMs M3roToBne-
HWUS, XpaHeHWs, TPAHCNOPTMPOBaHUA UMW NMPOKNaAKK U He NPOBOAAT Ha Kabengax, KoTopble HamaTkIBaloT Ha
BapabaHbl N NoBopoTHLIE cToMbl. Bo Bpema yknagku B OyxTy kabenk NoaBeprakoT cKpyYMBaHWIO, NO3ITOMY
TpebyeTcs NpoBepaTE €ro KOHCTPYKUMIO NOCHe UCNbITaHUS YKNaakon B OyxTy.

12.4.1.2 NoproTtoBka/ycnosBus

WcneitaHne yknagkoi kabensi B 6yxTy npoBoaAT Ha kabene COOTBETCTBYIOLWEN ANUHBL. YKNaabiBaT He
MEHee LLIEeCTU MOMHBLIX BUTKOB, B CMy4Yae MCMoNb30BaHWA ABYX COEAMHUTENbHbIX My(pT — He MeHee BOCbMMU
BWUTKOB, MPW 3TOM MeXAy coequHUTENbHLIMK MydTaMu AOMKHO BbiTh HE MeHee ABYX BMTKOB.

TunoBoe yCTPOWCTBO ANA NPOoBedeHWs UCMbITaHUs yknagkon kabens B ByxTy nokasaHo Ha pUcyHke 2.

lNyceHW4Has Lenb

RR L A {Rﬂﬂl

HarsxHoih ponuk

Kabenb HAa NOBOPOTHOM
cTone unv bapabane

KabGenb B GyxTe

PucyHok 2 — TunoBoe ycTPOWCTBO ANA NPoBeAeHWUs UCNbITaHWA yKnaaKkon kabens B ByxTy
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Kabenb gonxeH BkMYaTb HE MEHEE OOHOWN 3aBOACKON COEOMHUTENbHOW MydTbl U TMOKOW pEMOHTHON
(noneeoW) coeguMHMTENbHOW MY Thl (ecnu TpebyeTca). YMcno coeanHUTENBHBIX MydT U paccTOAHNA Mexay
HUMU oNpefensioT B COOTBETCTBUM CO CreAYLWUMU NPUHLANAMU.

[na ooHOXWNBHOro Kabensi He MeHee ABYX MOMHbLIX BUTKOB BYXThl A0OMKHbI BbiTh PACMONOKEHbLl MEXOY
KOHLIOM COeOUHUTENbHOR MyddThl M BNMKaNLLIKMM KOHLOM UCNbITYEeMO AnNnHbl kabens. Ecnu gee u Gonee co-
eoMHUTENbHbIE MY(ThI BKNIOYEHbI B COCTaB ANWHbI kabens, To paccTosHWe MeX4y KOHUamun ocobblx YacTen
WINN KOHLOB APYTMX COeOUHUTENbHBIX MydT AOMKHO OblTh HE MEHEee ABYX MOMHbLIX BUTKOB BYXTbl.

Onsa TpexxuneHoro kabens: Yicno (pasoBbiX COEAMHMTENBHBIX MydT B CcOCTaBe MCnbITyemoro kabens
32BUCMUT OT KOHCTPYKLMK Kabens. HapyxHbl ouameTp cros (crioes) BpoHUW, Kak NpaBuno, BO3pacTaeT NoOBepx
da30BbIX coeAUWHUTENBHLIX MYdT BCNeacTBMe BOMbLUEro HapY>XHOro AMaMeTpa COeAMHUTENbHON MydThl B
CPaBHEHWM C U30MNMPOBAaHHON xunoi 6e3 coeguHUTENLHON MydThl. [laHHy cekuuto kabensa ¢ yBenuYeHHbIM
HapyXHblM guamMmeTpomM GPOHN CHMTAIOT YacTbio, UMELLEN MEXaHUYECKYH 0CODEHHOCTL (CM. PUCYHOK 3).

[Be yactu, MmMetloLmne MexaHN4eckyrd 0CObBeHHOCTb, CHMTAIOT MEXaHWYeCKM He3aBMCUMbIMK ECINK pac-
CTOSIHWE MEXAy HMUMK COCTaBseT HE MEHee OHOrO Liara CKpyTKWM Hapy»KHOro crnosi 6poHn [cM. pucyHok 3a)].
[lBe MexaHW4ecKn He3aBUCUMbIE CEKLMU He DyayT OKazblBaTb B3aWUMHOIO BO3L4EWCTBUS BO BPEMS yKMafKu
kabens B OyxTy.

Ecnu Bce yactu noctaBoyvHOro kabensi, MMerLLMe MexaHW4eckyrd ocOBEeHHOCTh, AOCTATOYHO pazfe-
neHbl AnNa Toro, 4tobbl obecneynBanacbk UX MexaHuM4eckasl He3aBWCUMOCTb, TO YMCMNO (Pa3oBbIX COEAUHU-
TeNbHbIX MydhT B UCMBITYEeMOM Kabene 1 pacctosHue mexay asoBbiMi coeanHUTeNbHbIMU MydTamMmM MOXKHO
OnpefeniTb B COOTBETCTBUMU C NPUHLIMMNOM ANA OOHOXKUITbHbLIX Kabenen.

Ecnn Heckonbko (kak npaBuno, Tpu) pasoBbiX COEOUHUTENBHBLIX MydTbl CMOHTUPOBaHLI HA OOHON He-
NPepLIBHON YacTh, UMEKLLEN MEXaHUYECKYD OCODEHHOCTbL, UMW eCn paccToOAHWE MeXAy OBYMS 4acTaAMM,
MMeLMMKU MEeXaHUYeCKy 0COBEHHOCTb, MEHee OAHOrO Llara CKPYTKM Hapy»HOro crnos 6poHu, To dazosble
coequHUTENbHbIE MYdThl CHMTAKT MEXaHMYECKM 3aBUCUMbIMK (CM. pucyHok 3b). B aTom cnyyae, Yncno da-
30BbIX COEAMHUTENbHBIX MydT B COCTaBe UCMbITyeMoro kabena JOMKHO OblTb He MEHEee YMcrna MexaHW4ecku
He3aBUCHMbIX (Da30BbLIX COEQUHUTENBHBIX MY(T B COCTaBe NocTaBovyHOro kabens. PacctosHue mexay daso-
BbIMK MycbTamu JOMKHO ObiTh penpe3eHTaTUBHLIM (TUNOBLIM) AN MUHUMAaNbHOTO PACCTOAHUA Mexay daso-
BbIMKM MydpbTamMu B COCTaBe NocTaBoYHOro kabena. Hanpumep, ecnu Tpu cha3oBblie MydTel CMOHTUPOBAHBI Ha
OOHOW HenpepLIBHOW YacTu, UMEKLLEN MEXAHUYECKYH OCODEHHOCTL, B COCTaBE NOCTABOYHOro kabens, To He
MeHee Tpex pasoBbix MydT AOMKHO BbITb CMOHTMPOBAHO B COCTaBE MCMLITYEMOro kabens.

He meHee OByx BUTKOB Kabens (KOTOpbie MOTYT BKMHOYaTh MydThl) yKNaabiBaloT B BYyXTy ¢ MMHUMAanb-
HbIM YCTAHOBMEHHLIM OMaMETPOM.

MpumeyaHue — [lpa BUTKa kabena ¢ MUHUMANbHLIM AWaMeTpoM ByXTbl AOMYyCKaeTCca HaknaablBaTb OOUH No-
BEPX [ApYroro.

He meHee OByX MOMHbLIX BUTKOB ByXTbl kKabens AoMmkHbl ObITb PacrnonoxeHbl MEXAY KOHLOM 4acTu,
MMeloLLe MexaHU4eckylo 0COBEeHHOCTL, U BNKaNLLIMM KOHLOM ANUHBI UCMbITyeMoro kabena. Ecnu ase unu
fonee 4acTeit, UMEILNX MEXaHN4eckyl 0COBEeHHOCTb, CMOHTUPOBaHLI B AMWHY MCNbiTyemoro kabens, To
paccTosiHME MeXay KOHLAMM 0CcobbiX YacTei unn KoHuamM1 apyrux MydT OOIMKHO COCTaBMNSaTh He MeHee AByX
MOMHbIX BUTKOB DyxThbl kKabens.
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1 — coeguHuTENbHAA MydTa B CpeaHel cekuyun; 2 — coeuHuTenbHble MydThl; 3 — BpoHs; 4 — dhazoBas(ble) mydTa(bl);
5 — chazceaa mydTa UnNK YacTb kKabensa, nvetLlas MexaHM4Yecky 0COBEHHOCTb; A — He MEHEE LLECTM NOMHbIX BUTKOB;
B — He meHee ABYX NOMHLIX BUTKOB; C — He MeHee OJHOI0 Wara CKpyTK BpoHu;

D — vacte kabens, umeloLas MexaHn4ecKkyo ocobeHHoCTs

PucyHok 3 — [InuHa kabena Ana ucneliTaHna yknagkon kabensa B OyxTy
[pucyHkn a) u b) oTHocATCH K TpeXKMNbHBIM Kabenam, c) n d) — K 0QHOXWUMNbHBIM Kabenam]

W3roTtoBWTeNk yCTaHaBMMBAET MUHUMAarbHBIA OUaMeTp W HanpaeneHve yknaaku kabens B OyxTy npu
BbINOMHEHWK Mboi onepauunn No yknagke kabensa B OyxTy. MicneiTaHne NpoBOAAT B COOTBETCTBUW C YCTAHOB-
NEHHbLIM AMAaMETPOM W HanpasneHnem. [leAcTBUTEeNbHbIN ANAMETP [paBHbIA ABOMHOMY 3HAYEHWIO paauyca,
M3MEPEHHOTr0 OT LeHTpa ByxTbl A0 Brivkanwen NoBepXHOCTU MydThl (MydT)] M NonoxeHne Kaxaon MydTsl
perncTpupytoT. o pesynerataMm McnbITaHWs onpedensioT NPUrogHOCTE MyddT AN NCNONB30BaHUA NPK YKNaa-
ke kabensa B DyXTy C y4eTOM BO3MOXHOCTM AOCTVKEHWUS YCTAHOBMEHHOTO MUHUMAanNbHOIo AnameTpa byxThl.

B npouecce yknagkv kabenq B ByxTy coeavHuTenbHas mydTa JomkHa ObiTe pacnonoXeHa B Hanpaene-
HUM MWHUManbHOro paguyca byxTbi.

Ho Havyana npouecca yknagkv kabens B Byxty Ha kabene gomkHa BbITb OTMEYeHa NMHWA, napannens-
Has ocu kabens, Ana NpOBepKkW OAHOPOOHOCTW CKPyYMBaHWUS Kabens BO BpemsA yKnagku.

BeicoTa pacnonoxeHus HaTsxHoro ponuka (h Ha pucyHke 2) Hag BepxHUM BUTKOM ByxTel kabens He
OOMKHa NpeBbIWaTh YCTAHOBMNEHHOIo 3Ha4YeHWs BO BpeMs npolecca yknagku.

Ecnu B cocTaB kabens BXoAUT(AT) BONMOKOHHO-ONTUYECKUIA(1e) kabenb(1) ¢ 3aBOACKUMU MydpTaMK, TO HE
MeHee O4HOW 3aBOACKOW My Tkl BONOKOHHO-ONMTUYECKOro kabens nogBeprarT UCnbiTaHWIo yknaakon kabensa
B OyxTy.

12.4.1.3 lNpoBeneHne UcrnbiTaHMA

Mpu dmkcaumm o6orx KOHLOB UMK C OAHWMM OOMOMHUTENBHBIM BUTKOM B Ha4Yane v B KOHUE MCMbITaHuA
BO M3bexaHve BpaweHus kabenb yknageiBaloT B ByxTy ¢ MUHMManbHbIM guameTpom (d .. Ha pUCyHKe 2),
YCTaHOBMEHHbIM U3rOTOBUTENEM.

Mocne yknagkv B ByxTy Kabenb gomkeH BbiTb NepeMoTaH B UCXOOHOE COCTOAHWE B CKITAACKOM MoMe-
WweHun. [laHHbIA LUK NOBTOPSOT HECKOMbKO pas, He MEHee YeM YMCII0 onepauun no yknagke kabens B ByxTy
MpW U3TOTOBMEHWUK, XPAHEHWW, TPAHCNOPTUPOBAaHUN N NPOKNaake.

Bo Bpems yknagku B ByxTy cKpy4uBaHue Kabensa AOMKHO ObiTb paBHOMEPHLIM M €r0 KOHTPONUPYT Mo
3apaHee HaHeCceHHOW Ha kabenb MapKepHON NUHWUK.

12.4.1.4 BHelWHWA oCcMOTP

MMocne nMpoBedeHus McnbITaHusA no yknagke B ByxTy wcnbiTyemeil kabens u Bce MydpTel NpoBepsitoT
BHELUHMM OCMOTPOM Ha Hanu4ne gedopmaunmn HapyXHoro ¢nos. [NonHbIA BHELHW OCMOTP NPOBOAAT nocne
3aBEPLUEHNS MEXaHWHECKNX W SMEeKTPUHECKUX UcnblTaHui (cM. 12.5.7).

min
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12.4.2 UcnbiTaHne Ha U3rMb n pacTaxeHue

12.4.2.1 HaszHa4yeHne/npuMeHMMOCTb UCNbITAHUA

VcnbiTaHMe NPoBOOAT C Lenbi onpegeneHns cTeneHn BO3neiCcTBMA CUM, NpUKNagbiBaeMblx K kabento
NpW NpoKNagKke v U3BNEYEeHWM B OBbIYHBLIX YCNOBUAX. VicnbiTaHWe Ha 13rub 1 pacTsxkeHue NpoBOAAT Ha Kabe-
nax, npegHaszHavyeHHbIX ANS NPoKNnagky, M3BNeYeHna U peMoHTa MeToAoM, NP KOTOPOM MPOUCXOOMT M3rud
kabens Npy ero HaTSKeHUK, HanpuMep Ha MOHTaXKHBLIX PONMKax, B enobax aAns npoknagkM UMK Ha ponukax
nebegku.

HKecTkasi MydbTa Takke MOXKET ObITb HACTbO UCTILITYEMOM ANWHbI kabens. B atom cnyyae xectkasa myd-
Ta He OOMKHa HaBopaduBaTbCA Ha Bpawawlwuincs bapabaH U Tonbko Kabenb ¢ OOHOW CTOPOHbLI KECTKOM
MycpThl ByaeT noaBepKeH UCMbITAHWUIO Ha U3rMb 1 pacTsikeHWe. 3Ta YacTb UCMLITYEMOM ANUHLI AOMKHA ObITh
[0CTaToYHOi BonblWoi, YTobbl BEIMOMHANWCE TpeboBaHWSA MCMbITAHWA Ha U3rMD W pacTskeHue Ans BCero
kabens (cm. 12.4.3).

12.4.2.2 MNofroToBKa K NCNbITAHUIO/YCIOBKUS UCMbITAHUS

3aBogckme 1 rmbkme pemMoHTHbIe (noneBbie) MydThl 4OMMKHBI BXOOWTE B COCTaB MCnbITyemoro obpasua,
€CNKn OHY ABNSAKTCA YacTbio KabenbHol cuctemsl. Ecriv kabens nogseprancs UCNbITAHUIO yKNagkoin kabens B
OyxTy no 12.4.1, To UcnbiTaHue Ha u3rnb 1 pacTaxeHne NPoBoaAT Ha obpasLue, oTobpaHHOM OT 3TOW UCMbITY-
eMon onuHbl kabensa. Ecnn kabenb nmeeT 3a3emMnsoLme CoOegUHEHUA MeXay MeTannuyeckon obonoukon un
©poHen, To UcnblTyeMblil oBpasel Takke SOMKeH MMETh B CBOeM COCTaBe OAHO W3 TakMX COEAMHEHWNA.

OnuHa obpazua gomkHa 6biTe He meHee 30 m. Obpasey gomkeH 6biTb HaMmoTaH Ha bapabaH paguycom
He Bonee HaMMeHbLUEro paguyca ponvka pasmaTbhiBalLLero ycTponcTea, kabectaHa unu xenoba, ycTaHoB-
MeHHbIX Ha CYAHe, UCMoNb3yeMoro Ansa npoknagku kabens. [InuHa ucneiTyeMoro obpasiua, Haxoasuerocs B
KOHTaKTe C UcnblTatensHbiM BapabaHoMm, oMmKHa ObITh HE MEHEE NOMOBUHLI ATMHBLI OKPYXXHOCTW UCMbITaTENb-
Horo bapabaHa.

[na mexaHn4ecknx UCMbITaHUA BCe TOKONPOBOASALLNE XKUMbl 1 OpOoHA OOMmKHbI ObITE COeAWHEHbI BMecTe
Ha 0DOMX KOHLax UchbiTyemoro obpasya ¢ MCnonb30BaHneM AKopHoN (dhukcupytowen) mydTbl, KOTopasi Mc-
KItoYaeT UX NpoaosSibHoe nepemMelleHMe U OTHOCUTENbHOE BpalleHue BHYTPU SIKOpHOW MydThl. KabenbHble
rOMoOBKWM MOHTUPYIOT TakuM 0bpa3om, YToDbl pe3ynsTUpYOLLIME CUMbI, BO3AENCTBYOLLWE HA Pa3HbIE 3MEMEHTHI
KOHCTPYKUWK kabensi, pacnonoXeHHble AaNeKo OT KOHLUOB Kaberns, Obiny 3KkBUBANEeHTHLI pacnpeaeneHuto cun
BO BpeMs Npoknagku kabens. C aTol Lenblo, HanpuMep, UCNOMNb3YT pasHble AKopHbie MydTsl Ana 6poHu n
M30NMMPOBaHHOW(bIX) Unbl (K1) ucnelTyemoro obpasua. B aTom criydae MOXHO ynpaensaTh pasgeneHnem oT-
HOCUTENBHOW Harpy3Kku ¢ UCNonb30BaHNEM BMHTOBOMO UM aHANOrM4YHOro YCTpoicTea (cM. pucyHok 4). Mepen
NpoBeAeHMeM MCMbITaHuA K oBpasuy npuknagbiBaloT HE3HAYMTEMbHYIO PacTATMBaOLW YO HarpysKy, NpyM 3ToM
PErynupyoT 3aUKCUPOBAHHOE MONOXEHWNE N30MUPOBAHHON KWUMbl OTHOCUTEMNBHO 3aPMKCUPOBAHHOMO NOMo-
XeHus BpoHK € Uenso nepenadn Harpysku Ha M30NUpPoBaHHYyo(ble) XKuny(bl).

2

5 4 3 1

1 — ueneiTyembli kabens; 2 — sakopHas (thukenpyrowas) mydta 6poHn; 3 — sikopHas (hukcupyrowas) MydTa ToKoONpoBoAALLER(MX)
HUNbl (KUN); 4 — BUHT ANS PeryrnpoBKY yeunus, NpUKNagsiBaeMoro K TOKONpoBoasLULen xune; 5 — pactarusawLlee ycunue

PucyHok 4 — lNpumep Mcnonb3oBaHnsa SKOPHOW MydTbl MpM perynMpoBKe pacnpeneneHus
OTHOCUTEINbHOW HarpyakM Mexay TOKONpoBoAsALLEN XUMon 1 BpoHen

OpHa kabenbHas ronoeka gonkHa ceoboaHO BpallaTecs, a Apyras — 6bITb 3adukcupoBaHa. PaccTos-
HWe OT KoHUa kabens [0 rubkoin MydThl 4OMKHO BbiTh He MeHee 10 M UMK paBHBIM NATUKPATHOMY 3HaYEHWUIO
Liara CKpyTKW Hapy»Horo cnosi BpoHm (BelGupatoT Gonbluee 3HavYeHue).

Ecnu B cocTaB kabens BXoOUT(SIT) BONOKOHHO-ONTUYeckuin(e) kabenb(n), TO He MeHee OHOW 3aBOACKON
MYyPTbl BONOKOHHO-ONTUYECKOTO Kabens noaBeprakoT UCMbITAHUID Ha U3rNB 1 pacTaXeHUe.
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WcnbiTaTenbHoe yocurve pacTsikeHus T yCTaHaBnvMBakT Ha OCHOBE MakKCUMMarnbHOro MporHo3npyemMoro
3HAYEeHWs YCUNWUsS PAcTSHKEHWs BO BpeMs MPOKNaAKM unu BoccTaHoBneHus. Metoq pacyeta T ycTaHOBIEH B
npunoxexun G.

12.4.2.3 lNpoBefeHue UCMbITaHUA

Yecunve pacTsikeHusa B kabene JOBOAAT A0 pacyeTHoro 3Hadenusa T. Mcnonb3aysa cooTeeTcTRyOWwee 06o-
pyooBaHue, obpasey kabens, Bkrtodas MydTel (MpW MX HANKWYMK), HAMAaTLIBAOT WM pa3MatbiBaloT Ha bapabaH
nocrnegoeaTenbHO Tpy pasa 6e3 naMeHeHus HanpasneHus marmba. Mpy npoBeaeHWM UCMLITAHNA KOHTPOMU-
pytoT, 4Tobbl Becb Kabenb, NCNonb3yemblid AnA nocneayrwmx ucnoiTaHuin, nogeepranca marmby Tpu pasa.
KabGenb, HaxogdAwmninca Ha GapabaHe B Havane WCNbITAHWUS MNW ocTaloWuiica Ha GapabaHe B KOHUE WCMbI-
TaHWs, He paccMaTpuBaloT Kak kabenb NoMHOCTLIO NMpoLefLWnid ucneiTaHne. Ha pucyHke 5 nokasad npumep
NCNbITAaTENLHOTO YCTPOWCTBA.

3

1 — ucnbITyeMbln kabene; 2 — coeguHUTeNbHaa MydTa; 3 — spallatrowuiica bapabaH; 4 — kabenbHbie roNoBKY;
5 — HanpaenawwWKUA ponnk

PucyHok 5 — lMprmMep ycTpoiicTBa ANA NpoBEAEHUA UCTBITAaHUA Ha n3rnb 1 pacTskeHue
C rMbKOM N1 3aBOACKOW COEAMHUTENBHON MychTON

Ecnu B coctae ncneiTyemoro obpasua BXOAAT ONTUYECKUME BOIOKHA, TO LIENOCTHOCTb BCEX OMTUYECKUX
BOJTOKOH NPOBEPSAT UCNbLITAHWEM HA LENOCTHOCTb Lenu.

12.4.3 UcnbiTaHWe Ha pacTAXeHune

12.4.3.1 HasHayeHne/npuMeHMMOCTb UCTbITaHUSA

WcnbiTaHme NpoBogsiT C Lefblo NMPOBEPKM XapakTepuCcTWK kabens n mydT nNpyM BO3AENCTBUN OCEBOr0
ycunusa pactskeHus 6e3 nsrmba. MicnelTaHne Ha pacTsbkeHue NpoBOOAT, €CNU XKEeCTKaa MydTa BXOOAUT B CO-
ctae kabenbHoW cucTemsl. [lpoBefeHE OTAENLHOTO UCMILITAHUS HA PACTSIKEHWE He TpebyeTcs, ecnu Ha XecT-
KOW MydbTe NpOBCAAT UCMbITAHUE HA U3rMb 1 pacTsxkeHue, obopaumBas ee BOKPYr pornuka.

YcnewHoe npoBefeHWe aHHOMO MCMbITaHUsA NoATBep¥aaeT CnoCOOHOCTL KeCTKON My(dThl BblOEPXKU-
BaTb MCMbITaTeNbHOE YCUIINE PacTsKeHWUst T, UCMoNb3yeMoe B UCMbITaHWM Ha U3rmb 1 pacTspkeHue.

12.4.3.2 MNogroToBKa K UCMbITAHMIO/YCNOBUSA UCMbITaHWS

OnuHa kabens gomkHa He MeHee YeM B NATb pa3 MpeBbIlAaTh Luar CKPyTKU HAPYXHOro cnos 6poHu.
Ecnu 6b1no npoBegeHo ucnbiTaHne Ha M3rnb n pactskeHue, To AaHHOE UCMbITaHWEe MOXHO NPOBOAUTL Ha 06-
pa3sue, oTobpaHHoM oT Kabens, KOTopbliA 6blN NCNbITAH B COOTBETCTBUM C 12.4.2.

PaccTosHue oT koHua kabensa go noboi MmydTel JOMKHO ObiTe HEe MeHee 10 M unKu paBHbIM NATUKPAT-
HOMY 3HaYeHMIO LLara CKPYTKWM HapykHoro cnosl bpoHu (BeibnpatT bonbluee 3HadeHne). KabenbHble ronoBKM
MOHTMPYIOT TakuMm obpasom, 4ToObl pe3ynbTUpyoLLIME CUIlbl, BO3AEWCTBYIOLINE HA pasHble 3MeMEHTbl KOH-
CTpykuuu kabens, pacnonoXxeHHble 4aneko OT KOHUOB kabens, Bbinv 3KkBMBanNeHTHbI pacnpefeneHnio Cun Bo
BpeMs nNpoknaakun kabensa B cooTeeTcTBUM € 12.4.2.2.

OpHa kabenbHas ronoBka gomkHa ceobogHo BpalwlaTthes, a gpyrasa — BbiTh 3adhukcupoBaHa.

Ecnu kabenb MMeeT 3aseMnsoWL e CoeauHeEHNs Mexay meTannmyeckon obonoykon n 6poHeid, To B co-
CTaB MCMbITyeMOro kabens Takke AOMKHO BXOAUTb OOHO M3 TaKMX COeQUHEHUNA.

Ecnu B coctaB kabensa BXOAAT BONOKOHHO-ONTMYeCKMe kabenu, To He MeHee OOHOW 3aBOACKOW MydThl
BOJTOKOHHO-OMTUYECKOro kabens nogBepratT UCMNbITAHWKD Ha pacTsiKeHWe, ecrni BONMOKOHHO-ONTUYECKUIA Ka-
Benb coaepXuT 3aBOACKWE CPOCTKN.
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12.4.3.3 lNpoBegeHne ncneiTaHna

Yeunue pacTaxeHua B kabene nocTeneHHO YBEMWYMBAKOT [0 YCTAHOBIIEHHOrO 3HayeHusa T. Harpyaky
NpuKNagbiBaT B TedeHue He meHee 30 MUH.

Bo Bpemsa npoBegeHUsa UCNBITAHUS MPUMOXEHHYI HArpy3ky HEMPepPbIBHO KOHTPOMUPYHOT.

Ecnu B cocTtas ucnsiTyemoro obpasiua BXo4AT ONTUYECKME BOIMOKHA, TO LIENOCTHOCTE BCEX ONTUYECKUX
BOMOKOH NPOBEPSAIT MCMbITaHWEM Ha LeNOCTHOCTL Lemnu.

12.5 TunoBsble ANeKTpn4yecKne ncnbiTaHuAa KabenbHbIX CUCTEM

12.5.1 3Ha4YeHUA UCNbITaTeNbLHOro HaNpsXXeHUA

Mepen npoBeneHWEM TUMOBLIX 3MEKTPUYECKUX UCMLITAHUA U3MEpPAT TOMWMHY U30MALWUM B COOTBET-
cTBuM ¢ M3OK 60811-201 Ha penpe3eHTaTUBHOM (TUNOBOM) OTpe3ke Kabens ANUHORN, HEOBXOAUMOR Ona uc-
NbITAHWIA, C LIENbio NOATBEPHOEHUA TOr0, YTO CPEOHEE 3HAYeHWe TOIMLWMWHbI U30NALMK HE NPEBLILIAET HOMMU-
HanbHOE 3Ha4yeHue.

Ecnwu cpegHAs TonwMHa M3onsauun He NpeBbILLAeT HOMUHanbHoe 3HavyeHue bonee yem Ha 5 %, TO 3Ha-
UYeHWe UCNbITAaTENBHOIO HAMPSKEHUA OOMKHO OblTh PABHO 3HAYEHUH, NPUBEAEHHOMY B Tabnuue 4 ons HoMu-
HanbLHOro HanpsKeHusi kabens.

Ecnu cpenHas TonwuHa M3onsumMy NnpeBbillaeT HOMUHaNbHOE 3HavyeHue bornee Yem Ha 5 %, He BbIxoas
3a npegensl 15 %, TO UcMbITaTenbHOE HaNpPsKeHWe AOMKHO BbiTb CKOPPEeKTMPOBaHO Takum obpasom, 4To-
Obl HANPAXKEHHOCTb SMEKTPUHECKOrO MO Ha 3KpaHe no xune bbina paBHa HanpsKeHHOCTY 3NeKTPUYECcKoro
nong, kotopasi 6bina 6bl NonydyeHa npu cpegHel TOMWWHE W30MALMA, PABHON HOMWHANBLHOMY 3HA4YeHU, U
ucnbiTaTeNbHOE HanpsKeHWe MMeno bbl cTaHOapTHOE 3HaYeHWe, HOPMUPOBAHHOE A7 HOMMWHAIbHOTO Ha-
npsekeHUs Kabens.

CpenHsis TonuwuHa u3onauun otpeska kabens, Ucnonb3yeMoro Ans TUMOBLIX 3MEeKTPUYeCcKUX UCMbITa-
HWIA, HE OOMKHA NPEeBbILIATL HOMUHAMNbHOE 3Ha4eHne 6onee Yem Ha 15 %.

12.5.2 TunoBble aneKTpU4ecKue UCNbITAHUA U MNOCNef0BaTENbHOCTL UCNbITAHUN

O6pa3subl 4Ns TMNOBOrO 3MEeKTPMYECKOro MCMblTaHua oTOupalT oT kabensa unn kabenbHOW CUCTEMBI,
Ha KOTOpOW MpefdBapuTensHO ObiNyY NpoBeAeHbl UCMbITAHUSA Ha M3rMb 1 pacTsXeHne U, Npu HeoBXoOUMOCTH,
UCnbITaHWUA Ha yknagky kabens B ByxTy B cooTBeTcTBUM C¢ 12.4. Ecnu Tpebyetcs, To Ha obpasue, B cocTaB
KOTOPOro BXOAMT XecTkas MmydTa, nepel TUMNOBbIM 3NEKTPUYECKMM WUCMbITAHWEM MPOBOAAT WCMbITaHWE Ha
pacTshKeHue.

Onsa TpexxurbHblX kabenein kaxgoe McnbiTaHWe WNW WamMepeHue MPOBOOAT Ha BCEX M30NMPOBaHHbLIX
XKunax.

Ha o6pa3sLie npoBoaAaT crnegyoLlmMe aNeKTpUYeckme NCNbliTaHus:

MpumeyaHune — B coctas obpa3sya MoryT BXOOWTL 3aBofckas MydTa, peMOHTHas (nonesas) MmydTa, accu-
MeTpuyHasn MydiTa, KoHLEeBble MydThl, U T. 4., B 3aBUCMMOCTU OT 0BnacTu npumeHeHust Tpebyembix TMMNOBbLIX UCMbITAHWIA.

a) U3MepeHMe YacTUYHbLIX pa3psaoB Npu TeMNepaType oKpyxawllen cpegbl no 12.5.3;
b) uamepeHue TaHreHca yrna OManekTpuyeckux noteps no 12.5.4.
[laHHOe ucnbiTaHWe OoMycKaeTcs NpPoBOAMTL Ha Apyrom obpasue kabensl, OCHALLEHHOrO KOHLEBLIMU
MypTamMm1, KOTOpble MOTYT OTMYaTBCA OT KOHLEBbLIX MY(T, UCNOMNb3yeMbIX A5 OCTanbHbIX UCMbITAHWA,
C) MCNbITaHWe HanpshkeHnem ¢ Lknammu Harpeea no 12.5.5;
d) naMmepeHue YacTU4HbIX pa3psgos no 12.5.3:
- Npw TeEMNepaType OKpyXatloLllen cpeqsbl,
- MpW BbLICOKOW TEMMNEPATYpPE.
Mi3mepeHuss NnpoBOAST Nocrne nocrnegHero LMKNa Harpesa rno nepeyvyncneHnio ) Unu rnocrne ucnbiTaHun
no NepeqncrneHnto e);
€) UcnblTaHWe rPO30BbIM WMMMYMbCHBIM HaMpsKeHWeM C MOCMeAylWwuM UCMbITaHWeM HanpsKeHuem
nepeMeHHOro Toka MpoMbILLNeHHON YacToTkl No 12.5.6;
f) namepeHne YacTUYHLIX pPa3psaJ0R, ECNM OHO He Bbino NnpoBefeHo no nepeduncnerduto d) (cm.12.5.3);
g) BHELLHWI OCMOTP kabenbHOM CUCTEeMbI, COCTOSALLERN 13 kKabens u apMmaTypbl, NOCMe BbIMNOMHEHUS KOM-
nnekca BbllenpuBeaeHHbIX UCMNbITAHWUIA;
h) namepeHue yoenbHOro anekTpU4eckoro CoNpPoTMBIIEHMS ANEKTPONPOBOASALLMX NOMMMEPHbIX 3KpaHOoB
Ha oTenbHOM obpasue.
3HauyeHust NcnblTaTeNbHbIX HANPSPKEHWA JOMKHbI COOTBETCTBOBATE 3HAYEHUSAM, NPUBEAEHHbIM B TAbnu-
ue 4.
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B npunoxeHun A npvBegeHbl MeToAbl Harpeea WMCnbiTyemoro kabens u onpefeneHwa TeMmnepaTtypbl
TOKOMPOBOASLLEN KWMbI.

12.5.3 UamepeHUe YacTUYHLIX pa3psagoB Npu TeMnepaType oKpyXallen cpegbl

WcneiTaHua npoeogaT B cootBeTcTBUMM ¢ MOK 60885-3 co 3HayeHMeM YYBCTBUTENLHOCTWM HE MeHee
5 nKn. WcnbitaTensHoe HanpsikeHue MoCTerneHHO MOBbLIWAT M NoOAepKUBalOT Ha ypoBHe 2U, B TeueHue
10 ¢, 3atem meaneHHo cHmxaioT Ao 1,730, (cm. rpacy 5 Tabnuuei 4).

WcnbiTaHne npoBoasaT Ha cbopke npu Temnepartype xunbl kabena Ha 5 °C — 10 °C Bbilwe mMakcuManos-
HOW TemnepaTypbl Harpesa Xuibl kKabensi NpyM HOpManbHbIX YCNOBUAX 3KChNyatauun. TemnepaTtypy Kunbl
kabena cregyeT yoepXuBaTh B YKa3aHHbIX Npefenax TemMnepatyp He MeHee 2 4.

McneiTyemyto c6opky HarpeBaloT NponyckaHuem Toka Mo xune kabens 0o goctuxkeHnsa kabenem Tpedy-
eMol TeMnepaTyphl.

Ecnu Temnepatypa UCTbITaHWst He MOXET OblTb JOCTUIHYTA, TO 4OMNYCKAETCA HANOXeHNe JONOMNHUTEeNb-
HOW Tepmonsonauumn Ha kabenb.

Mpu 3Ha4YeHUM NcNbITaTeNbHOMO Hanpsikeuus, pasHom 1,730, oT ucneiTyemoro obpasiua He A0MKHO
BbIT 0OHapy:KeHo pa3psaoB, NpeBbIIaKLLNX 3aABNEHHYI0 YyBCTBUTENBLHOCTD.

12.5.4 U3mepeHue TaHreHca yrna AUanekTpuYecKkux notepb

Harpee obpasua cnegyeT NpoBOoAUTL NPONYyCKaHWEM ToKa Mo Xune. TeMnepaTypy Ha Xune onpegens-
HOT M3MEPEHWMEM 3MNEKTPMYECKOTO CONPOTMBIEHUA UM TEpPMO4ATYMKaAMW, YCTAHOBNEHHBIMKU Ha MOBEPXHOCTH
akpaHa mnu obonoyku, nbo TepModaTyMKamMu, YCTaHOBMEHHBIMW Ha Xune gpyroro obpasua Toro xe kabens,
HarpeToro 3TUM e crnocobom.

Obpaszey, HarpeBatoT TakMuM 0bpa3oM, 4Tobbl TemnepaTypa xunbl 6bina Ha 5 °C—10 °C Bbilwe Makcu-
ManbHOW TeMMNepaTypbl HAarpeBa >XuMbl NPU HOPMAarnbHbIX YCNOBUAX 3KCMNyaTaluy, ykazaHHoW B Tabnuue 2.

Ecnu TemnepaTypa ucnsiTaHnsi He MOXET BbITh AOCTUrHYTA, TO AOMYCKAETCS HANOXeEHWEe AONONMHUTENb-
HOW TepMonsonauumu Ha Kkabenb.

3Hauyenue tg 5 amepaT Npu HanpsxeHun Uy NPOMBILLNEHHON YacTOThl U BbilUEYKa3aHHOW TeMnepary-
pe (cM. rpacpy 6 Tabnuubl 4).

MamepeHHoe 3HaueHwMe tg & AoMmKHO BObITh He Bonee 3HaYeHUs, ykazaHHOro B Tabnuue 3.

12.5.5 UcnbiTaHne HanpsikeHUWEM C LUMKNaMKn HarpeBa

Kabenb gomxeH GbITb U30rHYT B BUae Oykebl U anameTpom, ykaszaHHeiM B 12.4.2.2, unu nmeTb guaMeTp
narnba, ycTaHOBMEHHLIA M3roTOBUTENEM (BbIDUMPAOT MEHbLUEE 3HAYEHNE).

Harpes vcnbiTyemoi cbopkyM NpoOBOAAT MPONyCKaHMEM TOKa Mo Xune TakMMm obpa3om, 4Tobbl Temne-
patypa »wunbl 6bina Ha 5 °C — 10 °C Bbllie MakcUManbHOW TemnepaTypbl Harpesa »umbl NPU HopManbHbIX
YCMNOBMAX 3KCMNyaTaluuu, ykasaHHon B Tabnvue 2.

[ns TpexxkunneHbiX kabernen TOK HAarpeBa JOIMKEH NPOXOLUTL MO BCEM M30NMUPOBAHHLIM XMUMaMm.

Ecnu Temnepatypa ucnsiTaHnsl He MOXET ObITh AOCTUrHYTA, TO AOMYCKAETCS HANMOXEHWE AONONMHUTENb-
HOW Tepmonsonsauumu Ha Kabenb.

HarpeB npoBogdT He MeHee 8 4. Temnepartypy Wbl NOAOEPXKUBAKT B yKa3zaHHbIX Npefenax TeMmnepa-
Typ B TeYeHWe He MeHee 2 4 BO BPeMs KaKAoro nepvoga Harpesa. 3aTem MchbITyemyo cOOpKy OCTaBASHOT
OCTLIBATbL ECTECTBEHHLIM NMyTEM He MeHee 16 4 0o OocTMeHUs Temnepatypsl xunsl 30 °C unu 3HaveHus,
He NpeBbILLALIErD 3HAaYeHUs TEMNEepPaTypbl OKpyxKatouleh cpeabl bonee yem Ha 10 °C (ebibupatoT Bonbluee
3HauyeHue). PerucTpupyoT TOK B Xune B TEYEHWE ABYX NOCMEAHMX YaCOB KaXJ0ro LKUKNa Harpeea.

MpoogaT 20 UMKNOB HarpeBa U OXNMaXXOeHUs.

B TedyeHue Bcero nepuoaa ucnbiTaHusa K cbopke kabena AOMKHO ObiTe MPUNOXEHO HanpsxeHune 2U,
(cm. rpadby 7 Tabnuubl 4).

JonyckaeTcs NnpepbiBaHWE UCMBITAHWUA NPKU YCIIOBUW NMPOBEAEHUA B 0BLLel CNoXHOCTY nonHbix 20 uu-
KIOB HarpeBa nog HanpsiKeHUeM.

Linknbl HarpeBa, Npy KOTOPLIX TEMNepaTypa TOKONPOBOASLLEN XUMNbl NPEBLILLAET MaKCUManbHyH TeM-
nepaTypy TOKOMPOBOASLLEN XKWkl MPWM HOpManbHbBIX YCIOBUAX 3KCMyaTauny, ykasaHHywo B Tabnuue 2, Gonee
yem Ha 10 °C cuuTaloT yoOBNETBOPSAIOLLMMK YCITOBUSM UCMbITAHWIA.

12.5.6 UcnbiTaHWe rpo30BbIM UMMNYNbCHbLIM HanpaXeHWeM ¢ NocrefyoWnM UCNbITaHUEM Hanpsa-
XXeHUEeM nepeMeHHOro Toka NPoMbILNIEHHOW YacToThI

WcneiTanusa npoeoasaT Ha cbopke kabena npu HarpeBe NponyckaHWeEM ToKa Mo XWMe npu TemnepaType
*unsl Ha 5 °C — 10 °C Bbile MakcMManbHOW TEMNepPaTypbl HArpeBa Wbl MPY HOPManbHbIX YCNOBUAX 3KC-
nayaTtauun, yKkasaHHoW B Tabnuue 2.

Temnepatypy TOKOMPOBOASALLEN XWUMbl NOAAEPXUBAKOT B YKa3aHHbIX Npefernax He MeHee 2 u.
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Ecnn TemnepaTypa ucnbiTaHUA HE MOXET ObITh JOCTUIHYTA, TO AOMYCKAETCH HaNOXeHWe OOMOMHUTENb-
HOW TEpMOMW30NALMN Ha Kabenb.

[po30BOE UMNYMbLCHOE HaMNpPsKEHWE MPUKNaObIBalT B COOTBETCTBMM C NpoUenypoi, NpuBedeHHON B
M3K 60230.

WMcnbiTyemasa cbopka gomkHa BeigepxaTte 6e3 npobos unu nepekpbiTus 10 nonoxutensHelx 1 10 oTpu-
LaTenbHbIX MMMNYMNbCOB HANPsXKeHW, NpuBeaeHHbIX B rpade 8 Tabnvubl 4.

Mocne 1cnblTaHWA rPO30BLIM UMMYMNBCHBIM HanpskeHnem cbopka OoMmKHa BblAepKaTb UCTbITAHUE Ha-
NPSPKEHMEM MPOMBbILLMEHHON YacTOThl, YCTAHOBMNEHHBIM AN NPOBEAEHUA NMPUeMO-COaTOYHbIX UCMbITAHWNA, B
TeueHure 15 MUH B COOTBETCTBMM C rpadcpon 9 Tabnuubl 4. Mo BEIGOPY M3rOTOBUTENA UCMbITAHUE OONYCKAETCS
NpoBOOWTL BO BPEMSA OXNaXAeHUA UMK Npyu TEMNEpPaType OKpYKatollelh cpeabl.

Bo Bpemsa ucnbiTaHWUIA He OOMKHO NPOM30UTN NPoBos N30NALMK UMK NEPEeKPbLITUS.

12.5.7 BHelwlHKI ocMOTp

12.5.7.1 Obwme nonoxeHus

Llenbto BHELWHEro 0OCMOTpa ABNASTCHA NOATBEPKOAEHWE TOTO, YTO NPOBEAEHMNE MEXaHUYECKUX W 3NEeKTPK-
YeCKUX UCMbITAHWA He NMPUBENOo K Kakum-nibo nospexaeHnsam KabenbHOW CUCTEMbI.

O6pazel, oNUHOW HE MeHee OOHOrO Lara ckpyTku BpoHK, oToBpaHHbIf OT LieHTpansHOW YacTh ANWHbI
ucneiTyeMmoro kabensa u, npu Heo®Xo4MMOCTK, BKITHUAKWWUA OOHY U3 COEAWHUTENbLHBIX MYydT UMM YacTen,
MMEIOLLMX MEeXaHn4eckyto 0coBEeHHOCTL, NoABEprawT BHeLWHeMy ocMOoTpy. [py BHEWHEM ocMoTpe obpa3suos
©e3 npuMeHeHus yBenu4MTernbHbiX NPpUBOPoB He AOMKHO BblTh BbIIBMNEHO YXYOLIEHWS COCTOSIHWUA UCMbITYe-
MOWM COOPKM HU MO OOHOMY U3 HUXKE NPUBELEHHbIX NMPU3HAKOB (NepeyYeHb NPU3HAKOB He SIBMSIETCH MCYEpnbl-
BaKOLLUM):

- pa3spbiB, CKPELLMBAHWE UMK pacnylUMBaHWe NPOBOMNOK BpoHY;

- Hamnuuue 3Ha4YMTEeNbHLIX (ONAcHbIX) BAABMMBAHUIA HA M30NNPOBaHHOMN(bIX) Xkune(ax) kabens, Bbi3biBa-
OLMX BAABNUBAHWA UMK TPELLMHbI B CBUHLIOBOM 0D0MN0OYKe;

- NOBpPEeXaeHWEe U30NALNN;

- MOBpeXaeHWe TOKOMPOBOAALLEN XUMbl, KOTOPOe MOXKEeT NPUBECTH K OTKIMOHEHWIO pabouyux xapaktepu-
CTWK Kabens oT ycTaHOBMNEHHLIX TpeboBaHWNA.

Ocoboe BHUMaHWe cnefyeT yOenuWTb aHanorMyHbIM SMNeMeHTaM B COeAMHUTENbHON MydTe, BKMHOYas
coeanHeHUs1 MeTannM4eckon obono4KN.

12.5.7.2 Kabenb 1 apmatypa

Mpwn BHelwHeM ocMoTpe cpe3os obpasua kabensa B obnactu U-obpasHoro maruba u, No BO3MOXKHOCTH,
pa3obpaHHo apMmaTypbl 683 NpMMeHEeHUs YBENMYNTENbHBLIX MPMOOPOB HE AOMKHO ObiTh OGHapPY)KEeHO cnefoB
NOBPEXAEHUIA (HANPUMEpP, 3NEKTPUYECKUX Pa3pyLUEHUA, YTEUKN, KOPPO3uKW unv HebeaonacHow ycanku), KoTo-
pble MOrnu Bbl NOBNUATL HA 3KCNNyaTaLWOHHBIE XapaKkTepPUCTUKA KabenbHOM CUCTEMBI.

12.5.7.3 Kabenu c npogonbHO HAaNOXeHHON MeTannMYeckon neHTon unm donsro, obnagarwwmne aare-
31eil K Hapy>KHOW obonoyke

OT cTpouTensHOM AnuHbI Kabenst oTbupatoT obpasew ANuHOM He meHee 1 M, uarnbaioT B Buge Oykebl U
1 uenbiTeiBaT No 12.7.10.

12.5.8 U3mepeHue o6HLEMHOroO yAenbLHOro 3NEKTPUYECKOro CONPOTUBMNEHUS MONYNpoOBOASALMNX
3KpaHoB

12.5.8.1 Ob6LwwK1e nonoxeHns

W3mepeHue 06bEMHOIO YOenbHOro 3/1IeKTPUHECKOro COMPOTUBIIEHWS MOMYNPOBOAALLMX 3KpaHoB Kabens
NPOBOAAT Ha OTAENbHOM 0bpasLe.

Ob6beMHOe yaensHoe 31eKTPUYecKkoe COMpPOTUBIIEHME 3KCTPYAMPOBaHHBIX MOMYNpOBOAALLMX 3KPaHOB,
HaNOXEeHHBbIX Ha XWUMNY 1 U30NALKMI, U3MEPSIOT Ha 0b6pasyuax M3oNUPOBRAHHON XuUMbl, 0TOBpaHHLIX OT Kabens
B MCXOOHOM coCTOsiHMKM K kabens, npolwegwero UcnbiTaHue Ha ctapeHue no 12.7.4, npegHa3Ha4eHHoro gns
NPOBEpPKN COBMECTUMOCTU MaTepuaros, UCMNOMb3yeMbIX B KOHCTPYKLUMK.

12.5.8.2 lNpoBegeHne UCnbITaHWi

KMcnbiTaHe NpoBOOAT B COOTBETCTBUM ¢ NpunoxeHunem C.

[na nonynpoBogsALWLMX 3KPAaHOB U3MepeHUs MPOBOAAT B HOPManbHbIX YCIOBUAX 3KCNyaTaLum npu Mak-
CUManbHON TEMMepaType HAarpeBa XuMbl, yKkazaHHON B Tabnuue 2, ¢ 4onycKaeMbIM OTKNOHeHWeM +2 °C.

12.5.8.3 TpeboraHus k peaynsratamM UCNbITaHWA

O6vemMHOe yOenbHOEe 3MeKTPUYEeCcKoe COMPOTUMBIEHWE, W3MEPEHHOEe OO WM MOocne CTapeHus, JOMKHO
ObITb He Bonee:

- 1000 Om - m gns NonynpoBOASALLEro 3KpaHa, HanoXKeHHOoro Mo Xune;

- 500 Om - M onsi NonynpoBOASLLErO 3KpaHa, HanoXeHHOro Mo N30MsALUK.
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MpumevaHue — lNopaooK NpoBedeHWUSA U3MEPEHWIA 1 TpeBOoBaHUA K yOeNbHOMY SNeKTPUYECKOMY CONpoTUBNE-
HIIO MOMMMEPHBIX HAPYXHBIX 0BOMOYeK HAXOAATCA B CTaaun pas3paboTku.

12.6 UcnbiTaHue Ha NpogonbHyO/paguanbHy0 BogoHenpoHuuyaemocts (LWP, RWP)

12.6.1 O6wue nonoxeHun

WcnbiTaHua kabenei Ha BOGOHENPOHMLAEMOCTb pa3faerneHbl Ha TpY UCMbITaHus:

- LWP a — vcnbiTaHue Ha npodonbHY BOAOHENPOHMLAEMOCTb TOKONPOBOASALWEN Wbl No 12.6.2;

- LWP b — wncnbiTaHue Ha npodoribHY BOAOHENPOHMLAeMOCTb MeTanim4eckoro aKkpaHa no 12.6.3;

- RWP — ucnbiTaHMe Ha pagvanbHy BOOOHENPOHULAEMOCTh COEANHUTENbHLIX MydT no 12.6.4.

Mepen vcnbiTaHWEM NPOBOAAT MEXAHUYECKOE U TepManbHOE KOHOMUWOHMPOBaHUe 0bpasLoB Kak yka-
3aHO HUXe.

MexaHu4yeckoe KOHOULMOHMpPOBaHWE BKIMOYaeT B cebsa MCMNbITaHWA Ha M3rMb 1 pacTskeHne U, Npu He-
00XOAMMOCTH, UCMbITAHWE Ha YKNagKy Kabens B OyxTy nepeq ucnbiTaHWeM Ha M3rnb 1 pacTsaxeHve.

Boga, ncnonbayemas B MCMbITaHWAX, A4OMKHA COOTBETCTBOBaTE 00NacTu npumeHeHuns kabenbHOW cu-
cTeMbl U BbITh BOOONPOBOOHON (ecnu kabenb NpoknaabiBalT B NPECHOW BOAE) UIM CONMEHOW (CONMeHOCTbI,
COOTBETCTBYHOLLEN KOHKpeTHOW obrnacTu npoknaaku kabens) sogon. lNpu otcyTcTBUKM MHdopMaumm 06 obna-
CTW NpUMeHeHWsa Kkabensa Ncnonb3yoT BoOHbIA pacTBop ¢ KoHueHTpauwen NaCl, pasHon 3,5 %.

[asneHne Bogbl cnegyeT NOAHWMaTh A0 YPOBHS UCMbITATENBHOIO AaBNeHUs Kak MOXHO ObicTpee.

[na ygobcTBa pacyeToB onpefensoT criedyloline napaMmeTpbl:

- d, — yCTaHOBNeHHoe MakcumMmansHoe pacctoaHue ana LWP B TOKONpOBOASLLEN KUNE;

- d, — ycTaHOBMeHHOe MakcumansHoe pacctoaHune ans LWP B meTanim4eckom akpaHe.

PaccTosHune() MakcumManbHOro pacnpocTpaHeHUs BOAbl YCTaHaBMMUBAIOT MO COMMalleHuo Mexay 13-
rOTOBUTEMNEM W1 3aKa34MKOM.

12.6.2 UcnbiTaHWe Ha BOAOHENPOHMLIAEMOCTb TOKONPOBOAALLEr XUNbl

KMcnblTaHWMA NPOBOAAT TONBKO Ha kabenax, UMeKLWUX NPoaoNbHEIR BOAOHENPOHULaeMbIn Bapbep B To-
KOMPOBOASALLEN XUNe.

O6pasey otbMpatoT oT kabens, Ha kKoTopom BbiNO NPOBEOEHO MexaHW4eckoe ucnbliTaHne no 12.4.

OnuHa ncnbiTyemoro obpasua, BknwYas nobble OrorieHHble YacTy XKubl, JOMmkHa ObiTb HE MeHee pac-
croanus (d4 + 1,0) M; Mpy 3TOM ANVHY MCMbITyeMoro obpasua BHYTPU UCTbITAaTeNbHOW KaMepbl He OrpaHnym-
BalOT (CM. pUCYHOK 6).

Ha kabene npoBogAT npedBapuTenbHOe KOHOMUMOHUPOBAHWE, COCTOsALLEee He MeHee YeM U3 Tpex Lu-
KNOB HarpeBa, NOATBepXAakllee, YTO Npu Harpese Kabenb yBenu4yMBaeTcsa B pasMepax.

KaxObli uMkn Harpeea cOCTOMT U3 He MeHee 8§ 4 Harpeea c nocnegyrluM ecTeCTBEHHLIM oxnaxje-
HWeM B TeyeHue He MeHee 16 4. Harpes nyTem nponyckaHWA TOKa MO Xule UCNonb3yT ANS AOCTUXKEeHUS Ha
*une temnepatypbl Ha 5 °C — 10 °C Bbile MakcMManbHOW TeMnepaTypbl Wbl MNPU HOPMarbHbIX YCNOBUAX
akcnnyaTaumm, ykasaHHoi B Tabnvue 2. Temnepatypy *unbl NOAAEPXUBAKOT B BbILLEYKa3aHHOM AManasoHe B
TeyeHue He MeHee 2 4 BO BpPeMS KaxKJoro LuKna Harpeea.

Mocne npeaBapUTENbBHOMO KOHAWLMOHMPOBAHMS C Kabens CHUMAOT 3allWTHLIA NMOKPOB M MCMbITAHUE
NPOSOMKaT HA N30NMPOBaHHON xune kabensa. Bo Bcex crny4vaax Ans ynpoLleHUs UCNbITaHUS MOXKHO yaanuTb
CNOW, HAaNOXEHHbIE Ha HAaPYXHbIN NOMYNPOBOAALLMA 3KPaH.

McneiTyemblin obpasey rotoBaT cnegytowum obpasom. OronsoT oba koHua obpa3ua ToKonpoBoAsLLEen
*unsl anuHoin (50 £ 10) mm. WcnbiTyemMblid obpasel nomMeLlaT BHYTPb cocyaa Nof AaBreHWeM Kak nokasaHo
Ha pucyHke 6. Mo Mepe Toro Kak cuna AaBneHus Boabl ByaeT CTpeMUTLCA BblAaBNMBATL Kabenb (Mnu ero BHy-
TPEHHWE 3MEeMEeHThI) U3 cocyna, NPUMEHSIIOT COOTBETCTBYHOLLME MEXaHUYECKME OrpaHudMTEnn Ana npenot-
BpaLlEHWA TAKOTo OBMKEHWS.
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Pazmepbl B MeTpax

L 2d+1 \._

1 — n3onauuns; 2 — HapyXHblA NONYNPOBOARALLMIA cnow; 3 — oroneHHas TokonposoasaLlas xuna gnudon (50 = 10) mm

PucyHok 6 — YcTpolcTBO ANdA NpoBegeHns enbliTaHus
Ha BOACHENPOHWLAEMOCTb TOKONPOBOASALLEN KUMbI

WenbiTyembln obpasel HaxoguTcsa nop OaBreHMeM Moka Morpy:KeH B BOAy C AaBMeHUEeM BOgbl, COOT-
BETCTBYIOLLMM 3aABMEHHOW MakcuMarnbHoW rmybuHe npoknagku kabens B Boge (cm. pasgen 6). [JlaeneHue no-
BLILAKT Kak MOXHO BeicTpee ans mogenuposaHus npobos kabena B camoi rmybokoin yactu cekuum kabens.

Mo ucTedeHN BpeMeHn NCMLITaHNs UCTLITYeMbIi oBpa3sel u3BnekaT 13 Bofdbl. B xune Ha oTpeske d,
JernawT Haapes3 ¥ NPoBepsitoT Hanu4Me B HEM BOAbl BHELWHUM OCMOTPOM KOHUA(OB) WK C UCMOMb30BaHUEM
abcopbupytowen dymarn. Mo pesynstatam NPOBepKM He OOMKHO ObiTe 0OHapyKeHO BOAbLI.

12.6.3 WcnbiTaHWe HAa BOAOHENPOHULIAEMOCTL METanNM4YecKkoro aKkpaHa

WcnelTaHne NpoBOAAT TOMBKO Ha kabensax, y KOTOPbIX U30MMPOBAHHAA XKUna (KUnbl) UMeeT MeTannuye-
CKy0 060N0YKY UNK HAPYXHY 060NOYKY M NPOAONEHEIA BOAOHENPOHULLAEMbIN Bapkep B 3KpaHe.

OnuHa ncnbiTyemoro obpasua, 3a UCKIOYEHWeM YYacTKOB, BbICTYNAOWMX 3a Npedernbl UCMbliTaTenbHOoN
Kamepbl, omkHa ObITh He MeHee paccToaHua (d, + 1,0) M (CM. pUCYHOK 7).

Ha kabene, oT kOTOpOro oTOMpatoT UCNbITYeMblin 0bpaseLl, NPOBOAAT NpeaBapuTenbHOe KOHOWLMOHUPO-
BaHWe, COCTOSLLIEE HE MEHEE YEM U3 TPex LUMKMoB Harpesa. Kaxablid LMK Harpeea COCTOUT U3 HE MeHee 8 4
Harpesa C NOCMenylL MM oXnaxaeHnemM B TedeHme He meHee 16 4. Harpes nyTem nponyckaHusa Toka no xune
WCMOMb3YHT NS OOCTMNKEHUS Ha Kune TemnepaTypsl Ha 5 °C — 10 °C Bbile MakCMMansHOW TeMnepaTypbl
Wbl MPKM HOPMasbHbIX YCIOBUAX 3KCNyaTauumm, ykazaHHow B Tabnuue 2. Temnepatypy Kunbl Nogaepxusa-
lOT B BbllUeyKa3aHHOM [Mana3oHe B Te4eHue He MeHee 2 4 BO BpeMs Ka4oro Lukna Harpesa.

Mocne npegBapuTenbHONO KOHOWUMOHMPOBAHUA C Kabena CHUMAalT 3allUTHLIA NOKPOB U UCNbITAHME
NPOOOKaT Ha U30MMPOBAHHON XuUne kabens.

MpumevaHune — [ANsa UCNLITAHWA TPEXKUMNBHLIX Kabenein M30NMMPOBAHHYIO KUY OOMNYCKAeTcs oToMpaTb OT
Toro e obpasua kabens, koTopbld GbIN UCNONL30BaH NPW NPOBEAEHUM UCMbITAHWA HA BOAOHENPOHULLAEMOCTE TOKOMPO-
BOASALLEN XKUMbI.

Bce crnowu, ABNsoLmMecs HapyKHbIMWU MO OTHOLWEHWIO K HAPYKHOMY NOMYyNpOBOAALLEMY 3KPaHY, YOansoT
Ha paccTosiHMM He MeHee 1,0 M OT O0gHOTO KOHUA UCnbITyeMoro 06pasLa, oronsas TakuM oBpasoM HaPYKHBbIA
nonynpoBoAsALWNiA 3KkpaH 1 Aenasi ero 4OCTYMHLIM A4S BO3aeicTBUS Bodbl. McnbiTyemelii obpasel, noMeLyaoT
BHYTPb COCYyAa Mo AaBrneHneM, Kak NokasaHo Ha pucyHke 7. TemnepaTypy TOKOMPOBOASALLEN UMbl U3MepsioT
BHYTpM cocyaa nog AaeneHuemM. [onoxeHne gatyunka TemnepaTypbl BbiGupaT TakvM obpasom, 4Tobbl orpa-
HUYUTB BNUSTHUE KOHLEBOTO 3 dekTa.
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Pasmepbl B MeTpax

1 — u3onsaumns; 2 — HapyXHbIV NONYNPoBOAALLMIA CNoW; 3 — MeTannM4ecknin akpaH; 4 — HapyxHas obonouxa

PucyHok 7 — YcTpoicTBO Ans NPOBEOEHUs UCMbITaHUA
Ha BOAOHEMNPOHWLAEMOCTb MeTannmMyeckoro aKpaHa

Cocyn noa faBneHueM HaMNOMHSAKT BOAOW NpW TeMnepaType OKpyXatllel cpefbl U 4aBMEeHUN, COOTBET-
CTBYHOLLEM YCTAHOBNEHHOMY 3HAYEHMWIO OAMS MakCcMMansHoW rnyBbuHel Npoknagku (MakcMMmansHoe AaBMneHue
3 6ap). Ucneityembin obpazew, nogeepratoT 10 yuknam Harpesa nof gasnexHunem. Mcneityemyto cbopky Harpe-
BaOT NPOMycKaHWeM TOKa Mo TOKOMPOBOASILWEN Xune A0 AOCTUKEHWUs XUMon kabensa nocTosiHHOM Temnepa-
Typbl Ha 5 °C — 10 °C Bbille MakCMManbHON TeMNEpPaTypbl XUkl NPYU HOPManbHbLIX YCIOBUSX 3KCMMyaTauuu,
yKazaHHoW B Tabnuue 2. Harpee npoBogAT B TedyeHue He meHee 8 4. TemnepaTtypy »KuMbl NOOOEPXUBAOT B
YCTAHOBMEHHBIX NMpejenax B Te4eHne He MeHee 2 U B Kax bl Nneprod Harpeea. 3a neprnogoM Harpeea crnefy-
eT Nepuon eCTeCTBEHHOMO OXNaXAeHUA ANMUTENEHOCTLIO HE MeHee 16 u.

Mo ucTeveHU BpeMEHM UCTbITAHWUSA UCMNBITYEMbIA 06pa3el U3BMNeKaT U3 BoAbl. HMXHIOW CTOPOHY Ha-
PY)KHOW 0DOMOYKM MMM MeTannmMyeckod oboMoYKM, KoTopas COMpuKacaeTcs C MPOAOMEBHBIM BOZOHEMNPOHU-
LaemMbiM GapbLepoM, OrongaT Ha OTpeske d, OT OrOMEeHHOro KOHLA U MPOBOAAT NMPOBEPKY Ha Hanmuyne Boab
BHELUHWM OCMOTPOM UITK C MCNoSfib30BaHMem abcopbupytollein bymarn. Mo pesynsratam NpoBEPKN He SOIMKHO
BbITe 06HapyKeHo BOALI.

12.6.4 UcnbiTaHWe Ha pagvanbHYH BOOOHENPOHULAEMOCTE COeAUHUTENbHBLIX My T

McnbiTaHe NpoOBOASAT HA 3ABOACKUX, PEMOHTHBLIX U NMOMNeBLIX MydTax.

CoepuHutenbHble My(OThl MOABEPraT COOTBETCTBYHLUMM MeXaHUYecKUM ucnbiTaHnsam no 12.4, npo-
BOAAT He meHee 10 umknoB Harpesa. McnbiTyemyto cOOpKy HarpeBaloT NponyckaHWemM ToKa Mo Xune go 4o-
CTUDKEHWS KMo Kabens nocTosHHON Temnepatypbl Ha 5 °C — 10 °C Bbilie MakcumanbHOW TemnepaTypsbl
UMbl MPY HOPMarbHbIX YCNOBUAX 3KCMMyaTaluy, ykasdaHHoN B Tabnuue 2. Harpee npoBogsiT B TEYEHUE He
MeHee 8 4. TemnepaTypy Xunsl NOAAEPXKUBAKOT B YCTAHOBMNEHHLIX Npedenax B TeYEeHUe He MEHEee 2 U B Kax-
ObliA nepuog Harpeea. 3a NepuogoM Harpeea crefyeT nepuog ecTECTBEHHOIO OXNaXAEHUS ONUTENBHOCTLH
He MmeHee 16 u.

cnbiTaHnsa NpoBOAAT Ha YacTu COEAMHUTENbHOM My Tbl, HAXOAsLeACca nog AaBneHnemM, n He obsza-
TenbHO Ha BCeM Koprnyce MyddThl — 4151 PEMOHTHbIX (MoneBbix) MydT. [ns TpexKunbHbIX kabenein ncnoiToiBa-
0T HE MeHee OHOW 33aBOACKON MydThl M30MUPOBAHHOW XUIbl.

Mo 3aBeplUeHNM LUWKNOB HarpeBa UCMbITyeMbI 06pasel pa3meLlarT BHYTPU cocyda noj AaBMeHUEM.
epmMeTu4YHbIE KOHLIEBLIE 3aernku kabensa MoryT BhICTYNaTh 3a Npegenbl cocyaa, unu xe kabenb MoxeT Lenu-
KOM HaxoWUTbCS B COCYAe NpW repMeTu3aLni ero KOHUOB U30IMPYOLWKMMK Konnadkamu.

MpumeyaHme — YacTe MydThl, HAXOOALWAACA NOL OAABMNEHNEM, HE BKIOYAET B CBOW COCTAB MEXaHWYeCcKMX
YCTPOWNCTB, COBANHEHHBIX ¢ MydTOW ANS OrpaHM4eHns MarmbaHns U KOTopble He BIMOMHAKT MYHKUWA, OTHOCALLMXCSA K
TMAPONZONALIMA.

McnbiTyemblin obpasel, norpyarwT B BOAY, HAXOAALWYOCHA Nog OaBNeHWEM, COOTBETCTBYHLIMM ycTa-
HOBMEHHOW MakcMmanbHoW rmybuHe npoknagku. VcnbiTaHWe NpoBogAaT B TedeHue 48 4 B BOAE, UMetloLen
TeMnepaTypy OKpy»alLlel cpeapl.
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Mo ucte4eHuM BpeMEHW UCTMIbLITAHUS OABNEHWE BOAbI AOMNYCKAETCA YMEHbLINTL A0 aTMOC(EepHOro gas-
nexus. Ecnu koHUbl kKabens repMeTM3npoBaHbl M30NUPYIOLLMMMK KONnavykamMu, TO KOHLbl NOAroTaBnyMBalT Ars
NPUNOMKEHUSA K HUM WCMLITATENBHOMO HanpsxeHus. McneiTyemMblii o6pasel, JoNycKaeTca U3BMeEKaTb U3 BOAbI
TONbLKO Ha BpeMs, JOCTAaToUYHOe AN nNpoBeneHWUs 3ToW onepauuun. MNpu HaxoxaeHnn obpasua B Boge WUCMbI-
TaTenbHOEe MOCTOSIHHOE HanpsikeHue 25 KB npuknagbiBaloT Mexay TOKONpoBoAALLEA(MMK) KUMok (Kkunamm)
COeOVMHUTENBHOM MYbTbl U BOLOW. He AomKHO npon3oinT npobos n3onaumn.

3aTtem ucnbiTyembli obpasel M3BNeKatoT U3 BoAbl M NPOBOAAT BHELLHWUIA OCMOTP. McnbiTyeMblin o6pa3seL
OOMKEeH COOTBETCTBOBaTL crneayowum TpeboBaHuUsiM:

a) noa BogobnokupyoLw M 6apbepoM COeAUHUTENBHON MYMTEI HE OOMKHO ObITh BOObI;

b) B MeTannuyeckoi obonoyke He OOMKHO ObITE OBHAPYKEHO CyLLleCTBEHHLIX HepoBHocTel. Ecnn me-
TannuMyeckue aKkpaHbl COCTOAT M3 MeOHbIX MPOBOMOK, NEHT, NaMUHUPOBaHHOK ONbIY UK UX KOMOUHALMK, TO
He JOMKHO HabnwaaTbca TPeLWMH B MeTannn4yecknx snemMmeHTax.

12.7 TunoBble HeanekTpuvyecKue MCnbiTaHUA Kabensa u anemMeHTOB KOHCTPYKUUHK kabenna

12.7.1 O6wMe nonoxeHUs

MpoBooAT cnenyroliMe TUNOBLIE UCTMLITAHWA [UCNLITAHWA MO NepeyvrMcneHnsM b)—n) NpoBoaAT Ha Bcex
M30NMPOBaHHLIX XKnax]:

a) NpoBepKYy KOHCTPyKUWMK kabens — no 12.7.2;

b) onpepeneHne MexaHUYECKUX XapakTepUCcTUK n3onsumm kabena oo v nocne ctapedns — no 12.7.3;

C) onpepgeneHne MexaHU4ecKUX XapakTepucTUMK HapyxHbix obonoyek kabensa 0o W nocne crapeHrus —
no12.7.4;

d) ucnblTaHne Ha cTapeHune kabens ANs NpPOBepKW COBMECTMMOCTU MaTepuanos — no 12.7.5;

e) ucnbiTanue Nnofd AasrieHeM npy BLICOKOW TeMnepaType HapyxHbix o6onodek kabens Tuna ST, — no
12.7.6;

f) ncnbiTaHKMe Ha 030HOCTOWKOCTL M3onAuuK kabena na MNP 1 BAMNP — no 12.7.7;

g) vcnblTaHWe Ha TennoByw fdedopmaumio nonsuum kadens ua 3MNP, BOMNP n CMN3 — no 12.7.8;

h) onpeneneHue comepkaHusi caxu B HapyXHbIix obonovkax kabens ua M3 yepHoro ugeta — no 12.7.9;

i) UCNbiTaHWe Ha 3NeMeHTaX KOHCTPYKLUMM Kabensa ¢ NpoAonbHO HaNoXeHHOW MeTannuueckon NeHTon
unu donbroi, obnagatolen agreauen kK HapyxHoi obonouke — no 12.7.10 n IEC TR 61901;

j) ncnbiTaHne usonsuMK kabens Ha BogonornowexHme — no 12.7.11;

k) mcnblTaHue Ha ycagky usonsaumu kabens na CMN3 — no 12.7.12;

|) onpegenenne TBepgocTM nsonsuuun kabens na BOMNMP — no 12.7.13;

m) onpegeneHwe Moayns yrnpyroctu usonauum kabena na BOMNP — no 12.7.14.

n) UCMbITaHWe Ha yca[Ky Hapy»XHoi obonoyvku kabensa na N3 — no 12.7.15.

12.7.2 NpoBepKa KOHCTPYKUUK Kabensa

MpoBepky KOHCTPYKUMK Kabensi oCyLecTBASOT BHELUHUM OCMOTPOM XWAbl U U3MEPEHWEM TOMNWKH N30-
MASLMK, HAPYKHOW M MeTannu4eckoi obonoyek nnu akpaHa n 6ponun no 10.4, 10.6—10.9 n 3Ha4eHusAM, ycTa-
HOBMEHHbLIMW M3TOTOBUTENEM B COOTBETCTBUW C pasgenom 6.

12.7.3 OnpegeneHne MexXxaHUYECKUX XapaKTepUCTUK U3onsauMM Kabens o u nocre ctapeHus

12.7.3.1 Ot6op obpasuos

OT6op 1 nogroToBKy MCNLITYEMbIX 00pa3uor npoeoaAaT no M3K 60811-501.

12.7.3.2 TennoBoe cTapeHue

Tennosoe cTtapeHue npoeogat no M3K 60811-401 B ycnoBusix, NnpuBedeHHbIX B Tabnuue 6.

12.7.3.3 KoHOMUWMOHMpPOBaHWE W onpeaeneHne MexaHM4ecKnx XxapakTepucTmk

KoHOuuMoHUupoBaHue 1 onpegeneHne MexaHM4ecknx xapaktepuctuk nposogat no MOK 60811-501.

12.7.3.4 TpeboBaHus K peaynsratamM UCNbITaHUA

Pesynkrathl UcnbiTaHWiA 06pa3yoB 00 W NOcne CTapeHUsl AOMKHBI COOTBETCTBOBATL TPeEBOBaHMAM, yKa-
3aHHbLIM B Tabnuue 6.

12.7.4 OnpepeneHne MexXxaHWYECKUX XapaKTepPUCTMK HapyXHbix obonoyek kabens go W nocne
cTapeHus

12.7.4.1 O16op obpasuos

OTbop 1 NogroToBKy MCNBITYeMbIX 00pa3uoB npoogaT no M3K 60811-501.

12.7.4.2 TennoBoe cTapeHue

Tennosoe cTapeHne obpasuoe npoeogaT no MAK 60811-401 B ycnoBusix, NnpnBeaeHHbIX B Tabnuue 7.

12.7.4.3 KoHOMUMOHMpPOBaHKWE U onpeaeneHne MexaHM4yecKnx XxapakTepucTuk

KoHOMUMOHUPOBaHKWE W onpefeneHne MexaHW4ecknx xapaktepuctuk nposogat no M3K 60811-501.
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12.7.4.4 TpeboBaHus K pe3ynsratamM UCrbiTaHWRA

Pesynbrathl UCMbITAHWIA 40 M NOCNe cTapeHus ob6pa3uoB OOMKHbI COOTBETCTBOBaTL TpeboBaHUAM, yKa-
3aHHbIM B Tabnuue 7.

12.7.5 UcnbiTaHWe Ha cTapeHMe Kabensa AnNA NpoBepkn COBMeCTUMOCTH MaTepuanoB

12.7.5.1 O6Wwme nonoxeHus

KMcnbiTanne Ha ctapeHve kabens NpoBOAAT C UENb NMPOBEPKM TOro, YTO XapakKTepuUCTUKM W30NAUuUn,
SKCTPYOUPOBAHHBLIX MOMYNPOBOAALLMX CIOEB U HAPYXKHOW 000MO4KM He NoABEpPKEeHbl YPe3MEepPHOMY yXyaLle-
HWUIO B NMpoLLecce 3KCnnyaTauun BCReACTBME KOHTAKTa C APYrMMUN SreMeHTaMmn KOHCTPYKUMK kabens.

VcnblTaHKe NnpoBogaT Ha kabenax Bcex TUNOB.

12.7.5.2 OT160p 0bBpasuyos

OT6op 06pasLos kabensa Ana ucnbITaHWin U30MALMM U HapyXHo oBonoykn — no M3K 60811-501.

12.7.5.3 TennoBoe cTapeHune

TennoBoe ctapeHue ucnbiTyemMblx o6pa3uoB kabeneil NPOBOAST B TEPMOCTATE C LMPKyNsALKUen Bo3gyxa
no M3K 60811-401 npu crnegyroLlWmnx yCrnoBUsAX:

- TeMmnepaTypa gomkHa 6biTe Ha (10 + 2) °C Bhile MakcUMansHOW TeMnepaTypbl HarpeBa Xunbl kabens
Npw HOpMarnbHBIX YCNOBUSAX 3KCMNyaTauun, ykasaHHow B Tabnuue 6;

- MPOOOMKUTENBHOCTE UCMBITAHUA — 7 CYT.

12.7.5.4 MexaHnyeckne ncnbitaHns

Ob6pasubl M30NALUK 1N HapYXHON 0BONOYKK, NpeaBapuTenbHO Npolealne CTapeHue, OOMKHbI BbiTh
NMOArOTOBMEHbI U MOABEPTrHYTH MEXAaHWYECKUM UCMbITaHMAM B cooTBeTcTBMM ¢ MAK 60811-501.

12.7.5.5 TpeboBaHus K pe3ynsTatam UCMbITaHUM

OTHOLlEeHNE pPa3HOCTN MEeXAYy MeAWaHHLIMWU 3HAYEeHUSIMU NMPOYHOCTM MpPU pa3pbLIBE U OTHOCUTENBHOMO
YONUHEHUs NPy paspbiBe NMOCNe CTapeHUs U COOTBETCTBYHOLIMMU 3HAYEHUAMU, MOMYYEeHHLIMU 40 CTapeHuUs
(cm. 12.7.3 n 12.7.4), He OOMKHbl NpeBblWaTth 3HA4YEeHWI, YCTaHOBMNEHHbIX MOCME CTapeHus B TepMmocTaTte C
LUMPKYrALMeRn Bo3ayxa, NpMBeAeHHbIX B Tabrnuvue 6 onsa nsonsauuv v tTabnuue 7 ons HapyXHbix 06onoyex.

12.7.6 UcnbiTaHMe noa AaBneHWeM NMpPU BbICOKOW TeMmnepaType HapyXHbiX obonouyek kabens
Tuna ST,

12.7.6.1 lNpoeefeHne UCnbiTaHWs

WcnbiTaHne non AaeneHveM Mpuy BbICOKOW TemnepaType HapyxHbix obonodvek kabens tuna ST, npo-
BooAT B cootBeTcTBMM ¢ MOK 60811-508 1 ycrnoBusiMm nNpoBedeHUs UCMbITaHUSA, YKa3aHHbLIMW B METO4e UC-
NbiTaHua 1 Tabnuue 7.

12.7.6.2 TpeboBaHus k peaynbTaTtam UCnbITaHWi

PesynkTaThl MCMBITAHWIA OOIMKHBI COOTBETCTBOBATL TpebOBaHMAM, ycTaHoBrneHHbIM B M3K 60811-508.

12.7.7 AcnbiTaHWe Ha O30HOCTOMKOCTbL U30ONAUMM KabenAa M3 3TUNEHNPONWNEHOBOW pPe3WnHbl U
BEbICOKOMOAYNLHOW 3TUNEHNPONUIIEHOBOW Pe3uHbI

12.7.7.1 lpoBeOeHne UCMbITaHWUA

Mopsaok otbopa 0bpa3syoB 1 MeToA UcnbiTaHuik npueeaeHsbl B MOK 60811-403. KoHUEHTpaLMa 030Ha U
NPOOOMKUTENEHOCTEL UCMLITAHUIA NpUBeaeHsl B Tabnuvue 8.

12.7.7.2 TpeboBaHUA K pe3ynstatam UCMbITaHUM

PesynkTaThl MCMBITAHWIA OOIMKHBI COOTBETCTBOBATL TpeboraHmAM, ycTtaHoBneHHbIM B M3K 60811-403.

12.7.8 UcnbiTaHue Ha TennoByH Aedopmauunio UonALMKU Kabena us cCLUMTOro NONU3TUNEHA, 3TU-
JIeHNPONUNeHOBOW Pe3UHbl U BLICOKOMOOYNLHOW 3TUIEHNPONUIIEHOBOW Pe3nHbI

WN3onsuma kabens na MNP, BOMNP n CMN3 gomkHa BblAepaTk MCMblITaHWEe Ha TennoBy gedopmaunio
no 10.10 u cooTBeTCTBOBaTL YyCTAHOBIEHHBIM TPebOBaHMAM K pesynbraTtam 3TOro UCMbITaHus.

12.7.9 OnpegeneHue coaepXaHUA caXu B HAPYKHbIX o6ono4kax kabensa U3 NnonuUaITUNeHa YepHo-
ro uBerta

12.7.9.1 NpoeefexHne UcnbiTaHnm

CopepxaHue caxu B HapyXHbix obornoukax kabena na M3 Tuna ST, YepHOro LBeTa ONpeaensoT no
M3K 60811-605. Ha nonynpoBoAsLLMX HAapyHbIX 000M04Kax JaHHOe UCnbiTaHne He NPOoBOAAT.

12.7.9.2 TpeboBaHus K pezynbTaTtam UCnbITaHWii

HomMuHansHoe 3Ha4YeHWe coaepXKaHusa caxu JOMmKHO buiTh (2,5 + 0,5) %.

Oonyckatotcsa bonee HU3KME 3HAYEHUNA COAEPXKAHUA Caxu Ana ocobbix obnacTei NpUMEHEHUS, B KOTO-
pbix 0bonoYKka He NoABeEpPXKEeHA BMUSHUID YNbTPadMoneToBOro N3ny4eHuns.
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12.7.10 UcnbiTaHWsA 3MeMeHTOB KOHCTPYKUNM KabGens ¢ npogoribHO HanoXXeHHOW MeTannM4yecKkomn
neHTon unu donbron, obnagarowmMx agreaner K HapyxHom o6onouke

Ha obpasue npoBogAaT crnefyoLlne UCNbITaHuA:

a) BHeLHU ocmoTp — no D.1;

b) nposepky npoYHOCTU agresuvu MeTannuyeckon donsru — no D.2.2;

C) NpOBEepKy CTOMKOCTW K OTCNavBaHUi0 MeTannn4eckon (oonbri, HanoxXeHHoW ¢ nepekpbiTMemM, — Mo
D.2.3.

WcnblTaTensHoe YCTPOMCTBO, MOPSLOK NPOBEAEHUS UCNBITaHUS U TpeboBaHWS K pesynbTatam McnbiTa-
HUA NpUBeaeHbl B npunoxeHun D.

12.7.11 UcnbiTaHne U3onsauMM Kabens Ha BogonornoLeHue

12.7.11.1 MNMpoBefeHne UcnbiTaHui

OT60p ucnbITyembix 06pasLoB M npoBegeHne ucnolitanuini — no M3OK 60811-402, ycnosust UcnblTaHWA
npuBeneHbl B Tabnuue 8.

12.7.11.2 TpeboBaHuUs K pesyrnbratam UCMbITaHWuiA

PesynbraThl UCNBITAHWSA OOMKHBI COOTBETCTBORATL TPeOOBaHMAM, YCTAHOBMNEHHLIM B Tabnuue 8.

12.7.12 UcnbiTaHue Ha ycagKy usonauyuu kabena u3 cLUMTOro NONU3TUNEHA

12.7.12.1 lNpoeegeHWe UCnbITAHUA

OT60p ucnbiTyembix 06pasLoB 1 npoBegeHne ucnelitanuini — no M3K 60811-502, ycnosust ucnblTaHui
npuBeneHbl B Tabnuue 8.

12.7.12.2 TpeboBaHusa K pesynsraTaM UChbITaHWiA

PesynbTaThl UCNBITAHWIA OOMKHLI COOTBETCTBOBATL TpeDORAHMAM, YCTAHOBMEHHEIM B Tabnuue 8.

12.7.13 OnpepeneHne TBepOOCTU U3ONALMU Kabena U3 BLICOKOMOAYNLHOW 3TUNEHNpONUneHo-
BOW pe3uHbl

12.7.13.1 lNpoBeneHne ncnbiTaHUM

OT60p ncnbiTyeMbix 0B6pasLoB 1 NPOBEAEHUE UCMLITAHWMA — NO NpUnoxeHuto E.

12.7.13.2 TpeboBaHua K pesynsTaTaM UCMbITaHWIA

PesynkTaThl UCNBITAHWIA OOMKHLI COOTBETCTBOBATL TpeDORAHMAM, YCTAHOBMEHHEIM B Tabnuue 8.

12.7.14 OnpegeneHne MoAynA ynpyroctTu Monauuu kabens Mz BbICOKOMOAYNbLHOW 3TUNEHNpo-
NUNEeHOBOW pPe3UHbI

12.7.14.1 lpoBeaeHne UCTbITaHUIK

OT60p, nogrotoBky o6pa3uoB 1 ncneiTaHue nposoasaT no M3K 60811-501.

WamepsoT Harpysky npu 150 %-HOM OTHOCMTENLHOM YANMHEHWW. 3Ha4YeHUe HanpsKeHHOCTU onpene-
NS0T NYTEM LeNeHUs 3HAaYEHUs HAarpy3Ku Ha 3HA4YeHWe MONEPEYHOr0 cevyeHus HepacTaHyToro obpaauya. 3Ha-
yeHue mogyna ynpyrocty npu 150 %-HOM OTHOCUTENBHOM YANMWHEHWUW ONPefensalT OTHOWEHWEM 3HAYEHUS
HaNPsKeHHOCTW K 3HAYEHUIO PACTXEHUS.

3a 3Ha4yeHne Mogyns ynpyroctv NPUHMMAKOT ero MegMaHHoe 3HadYeHue.

12.7.14.2 TpeboBaHua K pesynsraTam UCMbITaHWA

PesynbraThl UCNBITAHUS AOMKHBI COOTBETCTBOBATL 3HAa4YE€HUAM, YCTAHOBNEHHbIM B Tabnuue 8.

12.7.15 UcnbiTaHue Ha ycagKy HapyXHoW obono4vku Kabena Mz nonMaTuneHa

12.7.15.1 lNpoeegeHue UCNbITAHUA

Ot6op, noarotoeky 06pasuoB 1 ucneiTaHue npoeogat no M3K 60811-503, ycnoBua UCNBITAHWA Npu-
BedeHbl B Tabnuue 7.

12.7.15.2 TpeboBaHua K pe3ynsraTam UCMbITaHWA

PesynbraThl UCNBITAHWIA JOMKHBI COOTBETCTBOBATEL TPebOBaHUAM, yCTAHOBMNEHHBIM B Tabnuue 7.

13 dnekTpuyeckme UCnbITaHUA NOCNe NPOoKNaaKku

13.1 O6LwMe nonoxeHns

KMcnblTaHWMs HOBbIX KabenbHbIX NUHUA NnpoBOAOAT NOCINe 3aBeplleHnsa MOHTaXa kKabenbHOW cUCTEMBbI.

13.2 UcnbiTaHne HapyXHOW 060M04YKM KaGens HanpshkeHMeM NOCTOAHHOIO ToKa

YpoBeHb MCNLITATENBHOMO HANPAMXEHWA, MPOACIPKUTENBHOCTL MCMBITAHWA W YCIOBUSA €ro NpoBedeHus
yctaHoBneHbl B MOK 60229:2007 (pasgen 5). McnbiTaTensHoe HanpsikeHue NMpUKNaabiBaloT Mexay Kaxabim
MeTannMyeckumM akpaHom v zeMmnei. [insa nonynpoBoaswux obonoyek ncnbiTaHue He NPOBOAAT.
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13.3 UcnbiTaHne n3ona Hnun Kabens HanpsAxeHWeMm nepemMeHHOro Toka

Mo cornacoBaHWio MeXay U3roTOBMTENEM M 3aKa34MKOM UCMbITaHWe HanpsKeHnem NepeMeHHOoro Toka,
NpUKNagbiBaeMbiM Mexay Kax oW TOKONPOBOASALLEN XWMOW U MeTannuieckum akpaHom, no MOK 60060-3
JonyckaeTcs NpoBOAUTL B cnejytouemM nopsaake:

a) ana U, < 36 kB, B TedeHne 15 MUH, 3HaYeHWe HanMpseHUAa — B COOTBETCTBMM C rpacon 10 Ta-
Grnuubl 4, 3Ha4veHWe YyacToTbl B AnManasoHe ot 10 go 500 Iu;

ans Uy, > 36 kB, B TedeHne 60 MuH, 3Ha4YeHVe HanpsxKeHus — B COOTBETCTBUM C rpadgoi 10 Ta-
onuubl 4, 3Ha4deHne 4YacTtoTbl B AnanasoHe ot 10 go 500 u;

b) aons Um < 36 kB, B TedeHuMe 15 MUH, cpegHeKBagpaTUYHOE HOMKWHANbHOE 3HA4YeHWe HanpssKeHus SUO
npwn vyactote 0,1 I'y;

C) B TeYeHWe 24 Y Npu HOMUHAMNBHOM HanpPsXeHUn cuctemel U,.

Ona weneiTaHuin KabenbHbIX NMHUIA, HAXOAALWMXCA B aKCNnyaTauMu, JonyckaeTcs ucnone3oBaTe 6onee
HU3KME 3HAYEHWA HANPXKEHUSA W/UIM MeHbLUME ANUTENbHOCTU NPUINOXKEHWSA HanpshkeHUsA. 3Ha4eHns ycTaHaB-
NUBAKOT MO COMMacoBaHWMI0 C YHETOM BPEMEHMW 3KCMnyaTauum, YCIoBUIA OKpy>KaroLen cpefbl, Npon3oLleamnx
aBapui U LEenu npoBoaMMOro UCnbITaHus.

13.4 UcnbiTaHWe M3onAauuKM Kabena HanpskeHMeM NOCTOAHHOrO TOKa

Mpw NnpoBedeHUM MUCNbITAHWUS HanpsKeHWeM MOCTOSIHHOIO TOKa MOMXET NPOW30WTH MOBpEeXAeHue WU30-
nauun. Mo BO3MOXHOCTH, CrefyeT NPpOBOAUTb BbilLEyKa3zaHHOE UCTbITaHUE HanpskeHWeM NepemMeHHoro Toka.

WcnbiTaHwe HanpsKeHWeM NOCTOAHHOMO TOKA HE PEKOMEHIYETCs MPOBOAWMTL B NMOPSOKE, YKa3aHHOM B
13.3 (cM. npunoxeHune H).

13.5 PechnekToMeTpuAa Bo BpeMeHHOW obnactu

PednektomeTputo Bo BpeMeHHo obnactu (TDR) npoBogAT ¢ Uenbio NonyYeHust TeXHUYeckon MHop-
MaLmn.

Ecnu obopynosanue anst npoBeaeHua TDR ucnone3yoT ¢ kabenbHOW NMHWER, TO PEKOMEHAYETCH Npo-
BoauTe TDR Ons BbIABNEHWS XapaKTepHbIX MPU3HAKOB pacnpoOCTPaHEHUA 3NEeKTPOMarHUTHbBIX BOMH, U3nyda-
eMblx kabenem.

PacnpocTpaHeHne UMNynscoB, UCNonb3yemblx npu TDR, 3aBUCUT OT 3NeKTPUYECKOro CONPOTUBIIEHUS,
BANEKTPUYECKON EMKOCTW M MHOYKTUBHOCTY Kabens (CM. pUCYHOK 8).

Zs L R L R
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E 1 Z, — WCTOYHWK HanpseHns 1 BONMHOBOE ConpoTueneHune (ycTpoicteo TDR);
L n R — WHAOYKTWBHOCTL WM 3NEKTPUYECKOE CONPOTUBIEHME 3NEMEHTA TOKONPOBOAALLEN XKWkl kKabens;
C n G — aneKkTpu4eckas eMKOCTb W 3NEKTPONpPOBOAHOCTL (AWM3NEKTPUHECKME NOTEPK) anemMeHTa n3onauun kabens;
Z, — OKOHE4HOe BOJSIHOBOE COMPOTUBIIEHWE (BOMTHOBOE COMNPOTUBIEHNE HArpy3Kku)

PucyHok 8 — MpuHUMnuansHasa anekTpuyeckas cxema ansa npoeegeHns TDR
(TMnoBas NUHeNHasa guarpamma nepegaqyu, T-MoOens)
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Tabnuua 3 — 3Ha4eHUa TaHreHca yrna guanekTpuyecknx notepb tg 6 M30NAUMOHHLIX MaTepuanos Kabenen

Obo3sHaveHve N30NALMOHHOro Matepuana (cum. 4.2)

| SrpP/BAMP |

cna

MakcumansHoe 3Ha4veHue tg &

| 50 - 104

| 10104 a

@ Ina kabenen c wmaonauner wz Cl3, copepxawero crneuunanbHele go6aBkW, MaKCMManbHOE 3Ha4YeHue
tg 8 =50- 102,

Tabnuya 4 — McnbiTatenbHble HANpPsKeHNs

HanpﬂmeHwe B KWNOBOINbTax

Makcu- STJaquwe Wcnbl- | OnuTtens- | MamepeHune McnbitaHue | McnbitaHue | Mcnbita- Mcnb'TaH“_e
Homu- ManbHoe o Oeﬂ'gﬂe_ TaHune HOCTb MUC- | YaCTU4YHbIX Name- LUMnKnuye- rpo3oBbIM HWe Hanpsa- Hgnpﬂ;{ce e
HanbHOE | Hanpsxe- 1P .Elcﬂ _ |Hanpske- | nbiTaHws | pa3padoB | peHue | CkuM Harpe- | MMnynbe- XEHNEM Ay GM na 1l
Hanps- | Hue ans TH:: " n:|0 HueMm no |Hanpsbke-| no 9.2.1, tg 6 no | Bom nog Ha-| HblM Ha- no 12.5.6 HDOK%%KM
weHne | obBopygo- TRIEHON 9.22wn HUEem, 9.4.3un 12.5.4 | npsikeHnem | npsxkeHnem | B TeHeHue a v
BaHMS ”ar,'m"‘e‘ 942 MUH 125.3 no 1255 | no 1256 | 15 mum ”ezi“é”;’;‘e'
u u, U, 1,73U, U, 20,
1 2 3 42 §2 62 Fa 82 9= 100
OT666”° 7.2 3,6 12,5 5 6,2 3,6 7.2 60 12,5 6,2
Or10 1 45 6 21 5 10,4 6 12 75 21 10,4
no 1
G 13,3 17,5 8,7 30,5 5 15,1 8,7 17,5 95 30,5 15,1
no 15
Qr 20 24 12 42 5 20,8 12 24 125 42 20,8
no 22
Or30 1 a4 18 63 5 31,1 18 36 170 63 31,1
no 33
Ord5 52 26 65 30 45 26 52 250 65 52
no 47
il I 7Y 36 90 30 623 | 36 72 325 90 72
no 69
@ [Mpu HEOBXOAUMOCTM 3HAYEHUS UCTILITATENBHBIX HANPSMKEHWIA KOPPEKTUPYIOT B COOTBETCTBUM ¢ 12.5.1.
b Mpu HeOBXOAMMOCTH 3HAYEHNS UCTbITATENLHBLIX HAMPSXKEHUI KOPPEKTUPYIOT B cooTBeTCTBUM ¢ 13.3.

Tabnuya 5-— TunoBble HEANEKTPUYECKUE UCTBLITAHWUA M30MALWKU U HapyXHbIX obonodyek kabenen

Waonaumna Hepiian
YcnoeHoe 0603Ha4YeHne M3oNALMOHHOTO MaTepuana obonoyka 13 MNa
(cm. 4.2 1 5.6)
ane B3NP cna ST,

MNpUMeHsI0T He3aBMCUMMO OT MaTepuanos U30MALMK
1 HapyHOW 000No4YKK

MpoBepka KOHCTPYKLWK
McnbitaHue Ha BOOOHENPOHULAEMOCTb 2

Pasmepbl:
- U3MEpPEHWNE TOMLLMHBI X X X X

MexaHn4eckne xapakTepucTMKL (MPOYHOCTL MpY paspbiBe U
OTHOCUTENBHOE YOTMHEHMWE NPU paspbiBe):

a) 0o cTapeHus X X X X
b) nocne crapeHus B TepmocTate X X X X
c) nocne ctapeHus kabena (McnbiTaHWe Ha COBMECTUMOCTh) X X X X

WcnelTaHue nog gaeneHuem npu BbICOKOW TeMnepaTtype
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OkoHYaHue mabnuubi 5

M3onauuns Hapyprups
YcnosHoe o603Ha4veHe M30NALUMOHHOIC Matepuana obonoyka 13 M3
(cm. 4.2 5.6)

ane | B3rne | cna ST,
McnblTaHne Ha 030HOCTOMKOCTL X X —_ —
McnblTaHne Ha TennoByo AedopMaLinio X X X —
WcnelTaHne Ha BogonornoweHne X X X —
McnelTaHne Ha ycagky — — X X
OnpeneneHve cogepXaHua caxm b —_ — —_ 4
OnpegeneHve TBEpOOCTH — X — —
OnpegenexHve Mooyns ynpyroctu —_ X —_ —

- 3HaK «x» — obssaTtensHoe npoBeaeHne NCNbiTaHUA;
= 3HAK «—» — UCNblTaHWEe HE NPOBOOAT.

B HacToswen Tabnuue npUMeHeHbl cnegyrlme o603HavYeHns:

b Tonbko ans kabenei ¢ HapyxHbIMKU 06orno4YKaMmu YepHoro LeeTa (cM.12.7.9).

a8 TpeboBaHWe pacnpocTpaHAeTca Ha kabenu, B KOHCTPYKLMSAX KOTOPLIX NpeaycMoTpeHtl Bapbephl, NPensaTCTBy-
loLLMe NpoAonbHOMY NpoHUKHOBEHWIO Boabl LWP a, LWP b n RWP (cm. 12.6.1).

Tabnuua 6— MexaHndyeckne xapakTepUCTMKN U3OMNAUMOHHBIX MaTepuanos Kabenewn (4o 1 nocne crapeHns)

YcnoeHoe 0603Ha4YeHMe M30NALUMOHHOIO MaTtepuana EaunHnua 3MNP B3anpP cna
(cm. 4.2) namepeHus
MakcumaneHasa TeMnepatypa Harpesa Xurbl NPY HOpMarbHbIX (& 90 90 90
yCroBusIX akcnnyatauuu (cm. 4.2)
[Ho ctapeHusa no M3K 60811-501:
- MPOYHOCTb MPKU PacTHKEHWN, HE MeHee H/mm?2 4,2 8,5 12,5
- OTHOCWUTENbHOE yONWMHEeHWE Npu paspbiBe, HE MEHeEe % 200 200 200
Mocne ctapeHua B TepmocTate no M3OK 60811-401
0e3 TOKONPOBOAALLEN XUIbI:
YCINOBUA UCTBITAHWA:
- TemnepaTtypa e 135 135 135
- gonyck i 3 +3 +3
- NPOOOMKUTENBHOCTD Y 168 168 168
NPOYHOCTL MPKU paspbiBe:
a) 3HaveHue nocre cCTapeHus, He MeHee H/mm? — — —
b) oTknoHeHue*, He Bonee % +30 +30 +25
OTHOCMUTENBHOE YAMMHEHWE MpU pa3pblBe:
a) 3Ha4yeHwe rnocre CTapeHus, He MeHee % —_ — —_
b) oTknoHeHue*, He Bonee % +30 +30 25

* OTKNOHEHWE — 3TO Pa3sHOCTb MexXxay MednaHHbIM 3Ha4YeHWeM, nony4yeHHblM nocne ctapeHud, 1 MeanaHHbIM
3Ha4yeHnem, nony4yeHHbIM 00 CTapeHWA, BblpaXXeHHad B NpoUeHTax OT nocnegHero.

Tabnuua 7 — MexaHn4eckne xapakTepUCTMKN MaTepuanoB HapyxHoW 06ono4kK (00 U Nocne cTapeHus)

YcnoBHoe obo3HaqveHWe matepuana (cm. 5.6) EavHvua namepenHus ST,

[o ctapenma no MOK 60811-501:
- MPOYHOCTL MNpY paspblBe, HE MeHee H/mm2 12,5
- OTHOCUTENbHOE YANWHEHWE NPU paspbiBe, HE MeHee % 300
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OkoHyaHue mabnuusl 7

YcnoeHoe obosHa4veHne matepuana (cm. 5.6) EouHnua namepenms ST,

[Nocne cTapeHus B TepmocTtaTte no M3K 60811-401:
YCMOBUS UCMbITaHWSA:

- Temnepatypa °C 110

- oonyck °C 2

- NPOAOIMKUTENBHOCTb y 240
OTHOCUTENLHOE YANVHEHWE MpWY pa3phiBe:

- 3Ha4YeHve nocrne cTapeHus, He MeHee % 300

WcnbitaHne Ha ycagky no MOK 60811-503:
YCMOBWSA UCTbITAHWSA:
- Temnepartypa (gonyck £2 °C) °C
- MPOOOMMKNTENBHOCTL Harpeea Y
- YMCIO LMKMOB Harpeea —
JonycTMMoe 3HaYeHne ycadku, He Gonee %

o
wonRB

WcneiTaHre nog gaeneHveM npu Belcokow Temnepatype no M3K 60811-508:
YCMNOBWS UCTbITAHWSA:
- Temnepatypa °C 110
- oonyck °C 12
BOaBnuBaHwe, He Bonee % 50

Tabnuya 8— XapakTepuCTUKL U30MALMNOHHBIX MatepuanoB kabenen

YcnoBHoe obo3HayeHne matepvana EanHuua

(cm. 4.2) namepeHusi e Bane cna

WceneiTaHue Ha o3oHocToMKoCTb No M3K 60811-403:

- KOHUeHTpauusa o3oHa (obbemHasn) % 0,025— 0,025— —
0,030 0,030
- NPOAOMKUTENBHOCTL UCMBITaHWUS Bea pacTpeckneaHua 4 24 24 —

WMcneiTaHne Ha Tennosyto gedopmanuio no M3K 60811-507:
YCMOBUWS UCTbITAHWS:
- Temnepatypa Bo3gyxa (gonyck =3 °C) G 250 250 200
- pacTarMeaLLee ycunue H/cm?2 20 20 20
OTHOCUTENbLHOE YANMHEHWe Mo Harpyakon, He Bornee % 175 175 175
0OCTaToO4HOE OTHOCUTENbHOE YANWHEHWE NOCHEe OXNaxaeHus,
He Bonee % 16 15 15

WcnbiTaHre Ha Bogonornowedne no MOK 60811-402
rpaBUMETPUYECKUM METOAOM:
YCMNOBMWSA UCTBITAHWUA:
- Temnepartypa (gonyck £2 °C) °C 85 85 85
- NPOAOIMKUTENBHOCTb Y 336 336 336
JonycTuMoe yBenuvyeHue Macchl, He Bonee mr/cm? 5 3] 12

McnbeitaHne Ha ycagky no MOK 60811-502:
YCMNOBMWA UCTBITAHWA:

- paccTosiHMe L mexay OTMeTKamu MM — — 200
- Temnepartypa (gonyck +3 °C) o — — 130
- NPOQOIMKUTENBHOCTE Y
[OMycTUMOeE 3HayeHue ycaaku, He boree % — —_ 4

Onpepenexye TBEPAOCTH NO NPUNOXeHUIO E:
IRHD b, He meHee — 80 —

OnpegeneHne mogyns ynpyrocti no 12.7.14:
Moaynes ynpyroctv npu 150 %-HoM OTHOCUTENBHOM YANUHEHWM,
He MeHee H/mm?2 - 4,5 -

a NlonyckaeTcs yBenuueHne maccel Gonee yem Ha 1 mricm? ans CM3 nnotHocTsio Gonee 1 r/icmd

b |RHD — mexagyHapoaHas equHULa TBEPOOCTU PE3MHBI.
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MpunoxeHune A
(o6azaTtensHoe)

MeTogbl HarpeBa UCNbITYeMOro kabens u onpegerneHme Temnepatypbl
TOKONpOoBoOAALWEN KuUNbl Kabena

A.1 O6wmre nonoxeHus

[Mpw NpoBegeHWM HEKOTOPLIX NCMbITAHUIA HEOBXOAMMO NOBBICUTE TeMNepaTypy TOKOMPOBOAALLEN XWMbl 40 3adaH-
HOro 3HadeHusn, kak npasuno, Ha 5 °C — 10 °C Bbille MakcMManbHO OONYCTUMON TEMMEPATYPLI XKWUIbl NPU HOPManbHbIX
YCMOBUAX 3KCMMyaTauuu nyTem NpURoXKeHUs K Kabenio HanpskeHWs NPOMbILLNEHHOR YaCTOThl UMW UMMYNECHOTO Hanps-
xeHus. [pu 3ToM BO3MOXHOCTb AOCTYNA K TOKOMPOBOAALLEN XWUNe ANA HENOCPEACTBEHHOMO U3MEPEHUS E€ TEMNEPATYPhI
OTCYTCTBYET.

Bce n3onupoeaHHble XUkl OOHOXUIBHBIX U TPEXKUMbHLIX Kabenen HarpesatoT NyTeM NponyckaHUs ToKa Mo TOKO-
NPOBOASILLEN XMMe C UCNOMb30BaHMEM OQHOMO U3 METOAOB, yKadaHHbIX B A.2. TemnepaTtypy *unkl (3kun) criegyeT nogaep-
XKMBaTb B OrpaHuyeHHoM gwanasoHe (+5 °C) B Te4eHWe ycTaHOBMNEHHOrO BpeMeHu, Npu 3TOM TeMneparypa oKpyKataLleit
cpenbl MOXKET N3MeHATbCs B bonee WMpokoM guanasoHe. B cBA3n ¢ aTum cnepyeT NpUMEHATb METOAbI (ONA OQHOXKWIb-
HbIX UMK TREXKUITbHBIX Kabenew), B KOTOPbIX MOXKHO MOCTOAHHO PEervcTPMPOBaTh M KOHTPONVPOBaTL TemnepaTypy *unbl
B TeYeHWe BCEro UCMbiTaHus.

A.2 MeTogbl HarpeBa GpOHUPOBaHHLIX KaGenen AN NpoBeAeHUA 3NeKTPUYECKOro UCNbITAaHUA

A.2.1 OgHOXUNbHbLIEe Kabenu
OgHoxunbHble kabenu HarpeBatoT NyTem MPOMyCKaHWsi Toka Mo Tokonposogswen xkune. Cxema Harpesa OfgHO-
MUNBHBIX Kabenel npefacTaBneHa Ha pucyHke A.1.

LS

1 — vcnblTaTensHOE HanpsikeHue; 2 — CnbITyembli kabernb; 3 — KOHUeBkIe MydThl;
4 — U-oBpasHbiin n3rud ucneityemoro kabens; 5 — TpaHcchopMarop, MHAYLMPYIOLWWIA TOK; 6 — nameputensHbIi TpaHccopMaTop Toka

2\

PucyHok A.1 — Cxema Harpeea o0gHOXUMNbHLIX Kabenen

A.2.2 TpexxunbHbie Kabenwu

Kak npaeuno, Ha TpexxkuneHble Kabenw HaknaabiBaoT BPOHI0, COCTOALLYIO U3 OLUWHKOBAHHbLIX CTanbHEIX MPOBOMOK,
06nagaroLux MarHUTHBIM CBOMCTBOM, ¥ MO3TOMY OHWM OYeHb YYBCTBWUTEMBHLI K HArpeBy BPOHW, NPOMCXOAALWEMY BCrea-
CTBME BO30YXKZaeMblx BUXpPEBbIX TOKOB. CrieqoBatensHo, ANs Harpesa UChbITYeMoro kabens u MUHMMK3aUUMn addekTa
BUXPEBbLIX TOKOB K TOKOMPOBOASALLMUM KUnamM npuknagbiBatoT TpexdasHoe HanpsbkeHne B YCTaHOBUBLUEMCS peXxMUMe.
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McnonbaytoT ogHy M3 [ABYX CXeM Harpesa TPeXKUnbHbIX kabeneit:

a) Harpee nyTem NpUNOXeHUs TpexdasHOoro HanpPsKEHWS C UCNONb30BAHUEM HArpy3oYHbIX TPAHCOPMAaTOPOB Ha
KaKa0N M30NUPOBAHHONM XKMNe (Ha KOHUE UCNbITyeMoro kabens, roe oTaeNsHbIe U30MMPOBaHHLIE MMkl pa3aeneHbl) U npu
CoeMHEeHUW BCEX TOKOMPOBOAALWMX MmN Ha oBoux KoHuax. Ha HarpyaodHble TpaHcdopMaTopbl cnedyeT Nogasate Takoe
HanpsxeHue, 4Tobel TOK B M30NMPOBAHHLIX Xunax kabens 6bin TpexdaszHbiM 1 UMEeNn OOMHAKOBOE 3HAaYEHWE B Kammown
TOKOMPOBOAALLEN XWNE C AONYCTUMbIM OTKNOHeHWeM He Bonee £2 % (cM. pucyHok A.2);

1 — ucnblTaTenbHoOe HanpsbkKeHue, NpUNoXeHHoe TOMbKO K OAHOMY KOHUY Kabens; 2 — ucnblTyeMeblid kabenb;
3 — koHueBble MydThl; 4 — U-06paaHein narb ucneityemoro kabens; 5 — tpaHcdopmaTop, MHAYLUMPYIOLWWIA TOK;
6 — MamepuTenbHbIA TpaHcopmaTtop Toka

PucyHok A.2 — Cxema Harpesa Tpex»KUnbHblX Kabenei (BapuaHT a)

b) paHHas cxema Harpesa aHanorMyHa cxeme Mo NepevmCIIEHNIO a) 3a CKMKYEHNMEM TOTO, YTO KOHLbI KaX4oR TOKO-
NPOBOAALLEN KMNbl COEAUHAIOT BMECTe AN NPonyckaHnsa Toka Harpesa (kak npasBuiio, ANs 3Toro NpYMEeHSIoT aneKkTpuye-
CKYIO LWHY BbICOKOrO HanpseHus). 3atem genaioT eauHoe COequMHEHUe MEXAY U30NMpPOBaHHBIMU XUNaMiU 1 Npuknagbl-
BalOT BbICOKOE HaNpsPKEHWe KO BCEM W30MMPOBAaHHBLIM XWiam AN NPOBeOeHUs UCTbITaHWsA HanpsikeHUem nepemMeHHoro
Toka. C Uenbio NpoBeAeHns NCMbITaHWS FPO30BLIM MMMNYMbCHBIM HaNpsKeHWEM, B Crydae, Korga npeanoyTUTeNsHO NPoBo-
OWTb OTAENbHBIE UCMbITAHWA FPO30BLIM MMMNYMLCHBIM HAMPSXKEHWEM Ha KaXKO0W M30NMpPOBaHHON xune kabens, eaguHoe co-
eauHEHWE MeXay W30NMUPOBAHHLIMK XUMAaMK NPEPLIBAKOT M UCMbITAHWE FPO30BLIM UMMYNLCHBIM HAaNpPsXKeHWeM NPOBOAAT
nyTeM NocnefoBaTeNnsHOro NPUNOXEHU HANPSKEHWUA K KSXA0W N30NMPOBAHHOM Kune oThensHo. HanpskeHue Ha Harpy-
304Hble TPaHchopMaTopbl No4aT Takum 06pazom, YToBbl TOK B M30MMPOBaHHBIX X1nax kabens 6bin TpexdazHbiM n umen
OOMHaKOBOE 3Ha4YeHUE B KaXJ0W TOKONPOBOOALLEN KUME C AOMNYCTUMbIM OTKIIOHEHWeM He Bonee 12 % (cM. pucyHok A.3).

Cxemy HarpeBa TpexxunbHoro kabens rno nepedvcnernio b) Belbupatot, Hanpumep, B TOM crny4ae, Korga pekomeH-
OYETCS YMEHbLUNTL 3MEeKTPUYECKYI0 eMKOCTE Harpy3sku npu NpoBeaeHUn UCMbITaHWUs FPO30BbIM UMMYNBCHEIM HaMNpPsKeH-
eM MpWU HanM4uM COOTBETCTBYIOLEro 0bopyaoBaHuMA.
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1 — WcnbITaTenbHOE HaNpPsKEHWE, OAQHOBPEMEHHO NPUINOXEHHOE K OAHOW UNWU TPEM U30MUPOBaHHLIM KUNam
B 32BMCUMOCTM OT TpeboBaHWA UCNbITaHKUsA; 2 — UCnbITYeMbl kabenb; 3 — KoHUEBbIE MyMDThI;
4 — U-obpasHbiin u3arnb ucneityemoro kabens; 5 — TpaHcdopmaTop, MHAYLMPYIOLWWA TOK;
6 — n3aMepuTenbHLIA TpaHctopMaTop Toka; 7 — HOMEP M30NUPOBAHHOW XWNbl; 8 — 3a30p MeXay WuHaMK,
COOTBETCTBYHOLUI TpeBoBaHWAM K UCMbITaHWNIO TPO30BLIM MMMYNLCHBIM HAaMNPsHKeHUEM

PucyHok A.3 — Cxema Harpesa TpexkunbHelX kabenei (BapuaHT b)

A.3 UamepeHue TemnepaTypbl MCNbITyeMoro kabens

A.3.1 Obwume nonoxeHUn

TemnepaTypy TOKONPOBOLALLER XWUMbl UCMLITYEMOro kabens onpefensAT NyTeM HEMOCPEACTBEHHbLIX M3MEpPEHUIA
TeMnepaTypbl TOKONpoBOAALWENR(MX) XKWMbl (K1) HA BTOPOW ANWHe Kabensd, No KOTOPOW NPOXOAWT TOT e TOK U Npu Takown
KE TEMMepaType OKpY:KalLLen cpebl, 4To 1 Ans UCnsITyemoro kabens.

Kabenb, ucnonbayemMsld Ana M3MepeHna TemnepaTypsbl (danee — 3TanoHHbIA Kabenb), JomKeH ObiTb WOEHTUYEH
ucneliTyemomy Kabento.

A.3.2 MoHTax kabena n gaT4MKOB TeMnepaTtyp

A.3.2.1 Obwme nonoxeHua

OTanoHHbIM kKabenb JomkeH UMeTb ANUHY He MeHee 10 M, ANUHa aTanoHHoro kabensa AomkHa BbITh Takown, YTOOKI
npu nepefaye Tenna BOonb kabens k ero KoHuam TemnepaTtypa LeHTparnbHOM OBYXMETPOBON YacTy kabens He u3MeHs-
nace Gonee yem Ha 2 °C.

OTanoHHbIA kKabenk gomkeH BbITb NPsiMbIM U MOKET ObITb NPOMNOXEH 3a NpefenamMu BblCOKOBOMLTHOW CTOWMKK, HO B
TEX JKe YCNOBUSAX OKPYXKatLLE Cpedbl YTO U UCTbITYEMBIN kabensb.

[ns ycTaHOBKM 4aTYMKOB TEMMEPATYPbLI HA TOKOMPOBOAALLEN KUNe aTanoHHoro kKabens paspesatoT HapyKHbIE criou
kabens ona AocTyna K TOKONpoBOAALLEN Xune. YaaneHne unm cMaTbiBaHWE Hapy:KHOro 3aLLMTHOTO NOKpoBa 1 cnoes 6po-
HW 1 NOCMNEeQYoLLLAas Ux 3aMeHa He JOMyCcKalTCH, Tak Kak B 3TOM CINy4ae BO3MOXHO U3MEHEHUE TEMMOBLIX XapakTepUCTUK
kabens. [JonyckaeTca Bblpe3aTh B HAPYKHOM 3aLLMTHOM NOKpoBe U BpoHe kabens oTBepcTna AnameTpom He Bonee 20 Mm
ONA YCTaHOBKM OaT4MKOB TemnepaTtypbl. [locne ycTaHoBKKM JaTyuka TeMnepaTypbl yaaneHHsle M3 OTBEPCTUS CroW BO3-
BpaLlalT Ha MecTo.
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Pa3amepbl B MUAnanmMeTpax
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1 — ToKONpPOBOAALLAN XKWna; 2 — 3NeKTPONPoBOASLIME 3KpaHbl; 3 — nzonauus; 4 — metannuyeckasi obono4ka;
5 — 3nacTn4HbIA TENNOU3ONUPYIDLWMK KoMNayHa; 6 — aaTymk TeMneparypbl; 7 — HapyxkHasi o6onodka kabens
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PucyHok A.4 — lNpumep pacnonoxeHusa gatynka Temneparypbl
Ha TOKOMPOBOASLLEN Xune 3TanoHHoro kabens

A.3.2.2 OgHOXUNbHLIKA Kabenb

B cepeguHe atanoHHoro kabens Ha TOKONPOBOASALUEN XKuMe pasMeLlaroT AaT4nk Temnepatypel TC,.

[Ba opyrux patuuka TC, n TC4 ycTaHaBNMBalOT Ha TOKONPOBOAALLEH XuUne 3TanoHHoro kabens (cMm. pucyHok A.5);
Kaxablil 4aTYMK KPensT Ha paccTosHuW, NnpubnusutensHo paBHoM 1 M OT LeHTpa kabens.

Oatunkn TemnepaTypbl KpenaT K TOKOMPOBOASALUEN XuMe C MCMONb30BaHNeM MexXaHWYeckux npucnocobneHuin
Lenbio NpedoTBpalleHVs UxX nepeMeLleHnss BCreacTeue konebaHuii kabenst npu Harpese. CnegyeT NpMMeHATb Mepbl
no obecneyeHnio HageHoro TEMMOBOMO KOHTAKTa BO BPEMS UCMLITAHWIA W MO MPEAoTBPALLEHUIO YTEYKU TEMNA B OKpy-
xawwyo cpeny. PekomeHaoyeTca KpenvuTb AaTyuKk(M), kak nokasaHo Ha pucyHke A.4. [Ins obecnedeHua gocTyna K xune
B CepeauHe aTanoHHoro kabensa genatoT HebonbloW Npoem NyTem yaaneHus Cnoes, Nexalumx Bbllue TOKONPOBOASLLEN
xunbl. [Nocne ycTaHoBKM Aatyuka(oB) yaaneHHble Cnov JoMycKaeTcs BepHYTh Ha MEeCTO C Lenbio BOCCTAHOBMNEHUS Tenmno-
BbIX XapakTepucTuK kabens.

Mpw Nepegaye He3HAYUTENBLHOIO KOMWYECTBA Tenna B HanpasneHny KOHLOB Kabens pasHOCTb MeXdy NnoKasaHuaMu

patuukos TC4, TC, u TC, gomkHa BbiTe MeHee 2 °C.
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Paamepsl B MUANUMMETpax
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1 — aTanoHHbIi Kabenb; 2 — aneKTpuyeckoe coeguHeHne; 3 — TpaHcgopmaTop, UHAYUMPYIOLWMWIA TOK;
4 — naMmepuTeENbHLIW TpaHcopMaTop Toka

PucyHok A.5 — 3TanoHHbIn kabenb AN Harpeea OOHOXWUMbHLIX Kabenewn

A.3.2.3 TpexokunbHbIN Kabenb

YcTaHoBKY 4aTHMKOB TEMNEpaTypbl HA TPEXKUNbHOM Kabene npoBoasaT B cooTBeTcTBMKM ¢ A.3.2.2 co cnegywmumm
oTNUYMAMK (CM. pucyHoK A.6):

- TpW gatyMka TemnepaTypbl YCTAaHABNMBAKT HA OOHOW M3 TOKOMPOBOAALLMX WM 3TanoHHoro kabens, oguH — B
uentpe (TC,4) v ABa, KaxObli Ha PaccTOAHUM paBHOM 1 M OT UeHTpa kabens, Ha Kaxnaoi na ctopoH (TC4, u TC,3). Jonon-
HUTENBHO OAWMH AaTYMK TEMNEepaTypel YCTaHABNMBAKOT Ha TOKOMPOBOAALLEN KUME KAXO0M U3 OBYX APYTUX U30NUPOBAHHBLIX
XuUn B UeHTpe kabena (TCy; 1 TCqy);

- nepep YCTaHOBKOW JaTYMKOB TEMMepaTypbl HE0DX0OMMO ONpenennTs pagvansHoe NoNoXeHWe U30NMPOBaHHbIX
XKW B MECTaxX, B KOTOPbLIX OHW OOSMKHBI BbITh YCTaHOBMEHbl. PekoMeHayeTca MCNonb30BaTth CREQYOWWMA METOA:

- TOK B TOKONPOBOOALLMX XKMUNax ITanoHHOro kabena perynupytoT Takum obpasom, 4tobel pacHeTHas TeMnepary-
pa ToKkonpoBOoASALLEN UMbl cocTaBnana npubnuautensHo 60 °C;

- WCMOMb3YKT TEMNMOBM3UMOHHOE 0DOpYyAOBaHME C LENb HaxoxaeHusa Havbornee ropaynx TOHeK Mo OKPYKHOCTU
Ha HapyHoW o6omnoYke B LeHTpe kabens 1 Ha paccToaHuM 1 M B Kax Ayl CTOPOHY OT LUeHTpa kabens;

- 0aT4YUKK TEMMEepaTypbl yCTaHABNWBAKT HA TOKONMPOBOASALLME XWUMbl B BblLLEYKA3aHHbLIX TOYKaX;

- YBENUYMBAKT TOK B TOKOMPOBOASALMX XUNax 3TanoHHoro kabensa Ana onpeneneHus 3HadeHus Toka, Heobxo-
OMMOro Ans Harpesa kabena oo Temnepatypsl Ha 5 °C Bhille MakCUManbHO AOMYCTUMOA TEMMNEpaTypsl NPy HOpMarbHbLIX
YyCnoBuAx akcnnyaTauum kabena. C Lenbto nogaepxaHuns TeMmnepaTypbl B YCTAHOBNEHHOM Auana3oHe B TeveHue Tpebye-
MOro BpeMEeHW TOK, MpoTeKaoLuiA B TOKONMPOBOASALLEN Xune, A0NYCKAeTCa perynupoBaTe B py4HOM UM aBTOMaTU4YeCcKoM
pexumMe. B aTo BpemMA NpOBOAAT YCTAHOBKY U PEryNIMPOBKY UCMOMbL3YEMOW CUCTEMBI.

Pa3Mepr B MUIINMMMETPax
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1 — 3TanoHHbIV Kabenb; 2 — MaMepuTensHbIN TpaHcdopmaTop Toka; 3 — TpaHcdopMaTtop, MHAYLMPYIOLIWA TOK

PucyHok A.6 — 3TanoHHbIi kabenb ANsA HarpeBa TPeXXKUNbHbIX Kabernen
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A.4 Harpes kabena gna npoBeAeHUs UCNbITaHUKA

MoHTax ncneltyemoro kabens, aTanoHHoro kabens v 4aTyMKOB TEMMEPATYPLl NPOBOAAT B COOTBETCTBUM C PUCYH-
kamm A.1—A.6.

McnbelTaHve npoBogsAT B NMOMELLEHMI NPU OTCYTCTBUM CKBOSHSKOB M TeMMNepaType OKpyXaloLwwen cpedbl.

Temnepatypy, M3MEPEHHYIO daT4MKoM Temnepatypbl TC, Ha TOKONPOBOOALIEN XWUMe OAHOXUMBHOTO 3TarnoHHOTO
kabeng unn aarunkamm Temnepatypsl TCy4, TCoy 1 TCyy TPEXKUMNBHOTO STANOHHOMO Kabensa NpUHUMAaloT 3a TeMneparypy
TOKOMPOBOAALLEN XUkl UCMBITATENBHOMO Kabens, HaxoaAWerocs Nog HanpsikeHneM. [nsa TpexxkuneHoro kabend cpegHee
apvdMeTu4ecKoe Tpex 3Ha4YeHui TemnepaTypbl TOKOMPOBOAALLEN XUIbl, UBMEPEHHbIX B LLEHTPe 3TanoHHoro Kabens, npu-
HUMAIOT 3a TemMnepaTypy TOKOMPOBOAALLMX X1 UCNbITyeMoro kabens.

Bce gatunku Temnepatypbl AOMKHBI BbITe COEAUHEHbBI C PEFMCTPUPYIOLLIMM YCTPOMCTBOM AnA oGecnevyeHns MoHu-
TOpWHra Temnepatypel. TOK HarpeBa Ka 4ol TOKONPOBOAALLEW XKWkl 3TAaNOHHOIO W UCMBITYeMoro kabenei perncTpupyroT
B Te4eHWe BCEro UCMbITaHuUS.

Mepen Ha4anom WCNbITaHWS TemMnepaTypa 3TanoHHOro W UenbITyemoro kabenei fonxHa 6biTe paBHOW Temneparty-
pe OKpyXaloLeln cpeabl.

CpegHee 3HayeHwe Toka Tpex a3 ucnbiTyemoro kabena AomkHO BbiTb paBHbIM CpEeAHEMY 3HAYEHWI0 TOKa Tpex
dpaz aTanoHHoro kabensa c JOMYCTUMOW NMOrpeLlHocTbio 2 %.

OTanoHHeIA K UcnbiTyeMbll kabeny HarpeealoT A0 Tex Mop, Noka TemnepaTypbl TOKONPOBOAALLMX WU N0 MoKa-
3aHuam gatyuka Temnepatypsl TC, Ha pucyHke A5 unu gatunkos Temnepatypbl TCy4, TCoy 1 TCyy Ha pucyHke A6 He
CTabunmuanpyroTca U He AOCTUMHYT 3HavYeHusa Ha 5—10 °C Bbile MakcuMarnbHO J0MyCTUMOK TeMnepaTypbl Ha Xune Kabe-
nA Npy HOpMarnbHbIX YCNOBUAX IKCMnyaTauuy (ans TpexxunbHoro kabens — cpegHee apudMeTnHecKoe Tpex 3HavYeHnn
TeMnepartypsbl), Kak ykazaHo B Tabnuue 2.

Tok(n) HarpeBa 0BOUX KOHTYPOB perynupyloT TakmMm obpasom, 4ToObl TeMneparypa TOKONPOBOAALWEN XuUnbl (ANs
TpeXKUnbHoro kabens — cpegHee apudMeTMHEcKoe Tpex 3HavyeHui TeMnepaTypbl) Noggepveanack B paMkax yCTaHOB-
NEeHHOTO Anana3oHa B Te4eHWe BpeMeHW NpoBegeHUs UCTIbITaHuS.
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MpunoxeHune B
(o6azaTtensHoe)

Mopsapok OKpyrneHua yucen

Ecnn Heobxogumo okpyrnvTe 3Ha4yeHve 40 ONpeneneHHoro 3Haka nocne 3ansaToin, Hanpumep, Npy pacyeTe cpegHe-
ro 3Ha4YEHWs1 HECKOMNbKUX M3MEPEHWUIA MMM MUHUMANbHOIO 3Ha4YeHWA, UCNOoNb3ya JOMNYCK B NPOLEHTax OT 3a4aHHOro HOMMU-
HamMbHOro 3Ha4YeHWs, TO BbINOMHAKT cnedytolue AenCTBNs:

- ecnuv A0 OKpYrfeHus NocneaHero 3Haka, KOTopbIi JomKeH ObiTe OCTaBNeH nocne 3ansTol, npyveedeHs! uudpsl 0,
1, 2, 3 unu 4, To undpy ocTaensaT 6e3 U3aMeHeHUs (OKpYrneHue B CTOPOHY YMeHbLUEeHUS);

- eCnv A0 OKPYrMeHus nocneaHero 3Haka, KOTopbli AorkeH GbiTe OCTABNEH NOCNE 3ansTol, npvBeaeHs! undpsl 9,
8,7, 6 nnn 5, To uNPpy YyBENUYMBAIOT Ha eauHULY (OKpYrMeHWe B CTOPOHY YBEMUYEHNS).

Mpumepsi:

2,449 = 2,45 okpyaneHue do deyx 3HaKoe rocse 3ansamodl.

2,449 = 2,4 okpyaneHue do 00HO20 3HaKa nocse 3ansamoll.

2,453 = 2,45 okpyzneHue do deyx 3HaKoe rocsne 3ansamodl.

2,453 = 2,5 okpyaneHue do 00HO20 3HaKa rnocsie 3ansamol.

25,0478 = 25,048 okpyaneHue o mpex 3HaKoe nocrie 3ansmod.

25,0478 = 25,05 okpyaneHue do dsyx 3Hakoe rocse 3ansamoll.

25,0478 = 25,0 okpyaneHue do 00HO20 3HakKa rnocse 3ansmod.
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MpunoxeHune C
(obsAzaTensHoe)

MeTon onpegeneHus o6LeMHoro yOenbHOro afieKTpu4YecKoro ConpoTuBneHun
nonynpoeogAaulux aKkpaHoB

WMcneiTyeMele obpasubl oTbupaloT oT Belbopku kabena anuHon 150 MMm.

[Mpn onpegeneHun Ha 3kpaHe No Kune WCblTyeMblid obpasel, roToBAT cneqylowmnm obpa3om: W3oNUPOBAHHYIO
XWNy paspesarT BAONb Mononam v yaansdoT TOKONPOBOAALLYIO KUY W pa3genuTenbHbii cnoi (Mpu Hanm4un) [cM. pu-
cyHok C.1 a)]. lNpwu onpegeneHnun Ha sKpaHe Mo M3onsuMK UcnblTyeMbl obpasel, roTOBAT criegyroLum obpasom: yaansioT
BCE MOKPBLITUA C 3KpaHa, HanoXeHHoro no usonsauuu [cMm. pucyHok C.1 b)].

O6bemMHOe yAenbHOE 3NEKTPUYECKOE COMPOTUBIEHWE NOMYNPOBOASALLMX 3KPEHOB OMpedensioT crnegylwmm ob-
pasom.

Onektpoabl A, B, C u D, nokpeiTeie cepebpsHon kpackon [cMm. pucyHku C.1 a) n C.1 b)], 3akpennsaoT Ha nonynpo-
BOASALLMX NMOBEPXHOCTAX. AneKkTpogbl HanpsikeHus B n C gomkHbl HaxoguTecs Ha paccTosHun 50 MM ogvH OT Apyroro, a
anekTpoabl Toka A n D — Ha paccTosHUM He MeHee 25 MM OT 3MeKTPOAOoB HanpsKeHus.

CoeavHeHns Ha anekTpodax AoMkHbl ObiTk BeINOMHEHEI NOCPEACTBOM COOTBETCTBYHOLWMX 3a>KMMOB. BeinonHaa co-
edMHEeHWe ANeKTPoAOoB 3KpaHa Mo Xune, cnegyeT ybeduTees, YTO Ha BHELUHEN NOBEPXHOCTW UCnbITyeMoro obpasua 3a-
XMMbl HAOEXKHO M30NMPOBaHbI OT IKpaHa Mo U30MALMK.

HanHyto cBopky nomeLlaroT B NpeaBapvTenbHO HAarpeThbii A0 YCTAHOBNEHHOW TeMNepaTypbl TEPMOCTaT W NO UcTe-
YeHun He MeHee 30 MUH M3MEpPSIOT AMEKTPUYECKOe COMPOTUBNEHNE MEXAY 3NeKkTpoaaMu NocpeacTBOM Lenu, Beigense-
Masi MOLLHOCTb KOTOPOW JormKHa BbiTh He Bornee 100 mMBT.

Mocne npoBedeHWA 3NeKTPUYECKUX W3MEPEHWUA NPV TemnepaType OKpyxatLliel cpedbl U3MepsoT AuaMeTpbl no
3KpaHaMm, Mo XKUNe 1 No U3oNALMK, a Taloke TOMLUMHY 3KPaHOB NO XKWMe W no u3onsauuy. 3a pesynsTat U3MEpPEHWi npu-
HUMAIT CpefHEE 3Ha4YeHWe LeCTN U3MEPEHWH, BEIMONHEHHBIX Ha UCNbITyeMoM 0bpasue, NpeacTaBneHHOM Ha pUCYHKe
C.1b).

O6bemHoe yaenbHoe aneKTpUYeckoe CoNpoTUBMEHNE 3KPaHOB p, OM - M, BbIMUCASIIOT Mo dhopMynam:

a) And sKpaHa no xune

_Rc'”'(Dc_Tc)'-‘r::

Pe
2L,

roe p, — 0BbeMHOe yAenbHOe ANeKTPU4EecKoe CONpPOTUBNEHWE akpaHa no xune, OM - M;
. — W3MepeHHoe 3NeKTpUYeckoe conpoturerue, Om;

— HapY)XHbIA OMaMEeTp 3KpaHa no Xune, M;

- — CPEeAHAA TOoILWHa 3KpaHa no xune, M;

- — PaccTosHue Mexay aNeKTpoaaMi HanpsikeHus, M.

~— - 0Ox
(2]

b) ansa skpaHa no nsonauum

Ri'x 0-T) T,

pi =
Li
rae p; — O0BbeMHOe yaenbHoe 3MeKTPUYECKOe CONPOTUMBIIEHME 3KkpaHa no usonaumu, Om - m;
R; — unamepeHHoe anekTpuyeckoe conpoTreneHue, Om;
D; — HapyHbIiA AnameTp sKpaHa rno 1sonauuu, M;
T, — cpedHss TONLWMHA 3KpaHa no U3oNALWK, M;
L; — paccTosH1e Mexay anekTpogaMn HanpsKeHNs!, M.
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Pa3mepbl B MUIIMMeTpax

a) MCI'IbITyEMbIﬁ 06p83ELI, 4ana onpegeneHnA obbemMHoro YAENBHOTO ANEKTPUYECKOro CONpoTMBNEHWNA 3KpaHa no Xxune

1 — 2KpaH No nsonauuKu; 2 — akpaH no xune; A, D — anektpoael Toka; B, C — anekTpoabl HanpshkeHus

Paamepbl B MUINNMMETPax

—1

A

b) WcneiTyembiin o6pasey ansa onpefeneHns o6beMHOro yaenbHOro anekTpruYeckoro conpoTUBNeHns
3KpaHa no 1M3onauunM

1 — 3KpaH No n3onsauun; 2 — 3KpaH no xune; A, D — anekTpofsl Toka; B, C — 3nekTpogbl HanpsKeHns

PucyHok C.1 — McnbiTyemble oB6pa3subl 4nsa onpegeneHna o6bemMHOro yaensHoro
3MEeKTPMYECKOro CONPOTUBNEHUS SKPAHOR MO XKUMe K NI0NAuun
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MpunoxeHune D
(obsAzaTensHoe)

WcnbiTaHMe aneMeHTOB KOHCTPYKUUM Kabens
C NPOAONLHO HAaNOXeHHOW MeTannM4yeckoi NeHTon Unu onbroun,
ob6naparolen agreaMer K HapyxHou obono4ke

D.1 BHewHu ocmoTp

MpoeoaaT pasgenky kabensa 1 BHELHWIA ocMoTp. BHelwHWIA ocMoTp obpa3suoe NpoBogaT 6e3 npuMeHeHUs yBenmyn-
TenbHbIX NprbopoB. MNpy BHEWHeM oCMOTpe Ha obpa3suax He J0MKHbI ObiTh BbISBMEHbI PACCNOEHWA, CKIMAaAKK, TPELLUUHBI
WN paspbiBbl METANMUYECKON hoMbrv, a Takke KopobneHuss nu nepexnecTsl NPOBONOK 3KpaHa.

D.2 UcnbiTaHuA Ha NPO4YHOCTbL aare3anM M NPO4YHOCTL NpKX OTCNanBaHWKA MeTannu4ecKomn (*')Oﬂbrlfl

D.2.1 O6wure nonoxeHus

MpO4YHOCTL afreaun v NPOYHOCTL NPK OTCMAanBaHWK OMPEedensaT kakK F/w,

rae F— cuna, H;

W — LUMPWHA NEHTLI, MM.

Mpw npumeHeHun B kabene akpaHa KoHCTpyKuun CD (KoMOWHMPOBaHHAA KOHCTPYKUMA — METansn4yeckuii sKpaH,
obecneynBarlLMiA pagvansHyl0 BOAOHEMPOHWULAEMOCTb M 3MEeKTPUYECKUE XapaKTEpPUCTUKU) CYLLECTBYET BEPOATHOCTb
TOro, YTO OTCMAWMBAHME MOXET MPUBECTU K MOBPEXOEHUID METANMMYECKOrO KOMMOHEHTA W YXYALWWTh 3MEeKTPUYECKYHO
yHKUMOHaNLHOCTL 3KkpaHa. CriegoBaTtensHo, 3HAYEHWA NPOYHOCTM aareaMn U NPOYHOCTU NPY OTCrnanBaHu naMuHUpO-
BaHHOMO (MHOTOCIIOMHOIO) NOKPBLITUA A0MKHBEI BbITE MakCUMarnbHbIMA.

[Mpw NnpumeHeHun B kabene akpaHa KOHCTpykuuK SD (pasgenbHas KOHCTPYKUMSA — MEeTannuyeckuid aKpaH, B KoTo-
poMm ans obecnevyeHns paguanbHON BOOOHENPOHULAEMOCTU U 3MEKTPUYECKUX XapakKTEPUCTUK MCMOMb3YT pasfuyHbie
MeTannM4Yeckne aneMeHThbl) OTCYTCTBYET BEPOATHOCTL TOTO, YTO PACCMOEHUE U3MEHUT ANEKTPUYECKYH) (DYHKLIMOHAab-
HOCTL 3KpaHa. Kabenb MoxeT yHKUMOHWMPOBATL NPU BO3HUKHOBEHMW TOKOB KOPOTKOTO 3aMbIKaHWA 3a CYET Hamnuyug B
cocTage aKpaHa npoBonok. [Npu aToM 3Ha4YeHUsi NPOYHOCTY aare3n U NPOYHOCTU NPU OTCNauBaHUKM OOMKHBI BbITe AocTa-
TOYHBIMW ANS HedonylweHuss obpa3oBaHnsa CKNaaok U M3rnboB B MHOTOCMOMHOM MOKPLITUM.

MpumeyaHune — MNpuMepsl BollleyKazaHHbIX KOHCTpYKUMA NnpuBedeHsl B IEC TR 61901:2016 (npunoxeHue A).

D.2.2 AcnbiTaHWe Ha NPOYHOCTL aare3nu

McnbeliTyeMblil oBpaseL, oTouparoT OT NOKpLITUA Kabens B TOM MecTe, rde meTannuyeckas gonbra obnagaert agre-
31el K HapyxHown obonouke.

OTbupakoT nNaTe 06pa3LoB, TPU U3 KOTOPLIX C MECTa NEPEKPLITUA MeTannuyeckoi honbri Unu cBapHoro LWea Mme-
TannuMyecKoro sKkpaHa, Aea Apyrnx — C MpOTMBOMONOXHOW CTOPOHbLI Kabens.

[nuHa n wupuHa ogHoro obpasua gomkHel 6biTe 200 1 10 MM COOTBETCTBEHHO.

C ogHoro koHua obpasua CHUMaloT NMOBEPXHOCTHLIM cno Ha anvHe 50—120 MM 1 BCTaBNAKT €ro B paspbiBHYHO
MallWHY, 3aKpenue ceoB0aHbIA KOHeL, Hapy»KHOW 060MoYKkK B oAHOM 3axkuMe. CBODOAHbBINM KOHEL, MeTannuyeckor dponbru
OTBOAST BHU3 W 3aKPENNAKT B ApPYroM 3a)VMe, Kak nokasaHo Ha pucyHke D.1.

g

1\ b,

1 — HapyxHas obonouka; 2 — Metannuyeckas cdonera; 3 — 3axum

Pb‘lcyHOK D.1 — MecTononoxeHune NCMbITYEMOIO 06pa3ua npwn ncnbiTaHMM Ha NPOYHOCTbL aare3nm
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Bo Bpems ucnbitaHust obpasel, SOMmKeH HaxoauTbes NPUMONUM3MTeNbHO B BEPTUKANBbHOM MOMNOXEHUA B MIOCKOCTH
32KUMOB.

MMocne perynvpoBKK PErMCTpUpYIOLLErD YCTPONCTBA HAa4YMHAIOT OTAENEHWEe MeTannuMyeckol donern ot obpasua nog,
yrnom npubnuauntensHo 180 © 1 npogomkaT Ha AOCTAaTOMHOW ONUHE ONG NonyYyeHus 3Ha4YeHnsa NpoYHoCTU aareann. He
MeHee YeM Ha MOMOBMHE OCTABLUErocsi CKMNeeHHOro y4acTka UchbiTaHve Ha agre3wio (OTAeneHwWe) NpoBOAaAaT CO CKOpo-
CTbl0, MpUbnuanTensHon pasHon 50 MM/MUH.

Ecnu npoyHocTe agresun bonee NpoYHOCTW MpY paspbiBe MeTanIM4eckoin bonbrii HacToNbKo, YTO NocnegHss ob-
pblBAeTCA 40 OTCMavBaHWA, TO UCMNbITaHWe cnegyeT 3aKOHYMTL, @ TOYKY paspbiBa 3adMKCUpoBaTh.

D.2.3 UcnbiTaHWA Ha NPOYHOCTL NPU OTCNauBaHUM MeTannuyeckon ponbrv, HanoXeHHOW C NepeKpbLITUEM

O6pasey anuHon He meHee 200 mm oTBupatoT OT kabens, BKMNYas y4acToK NepekpbiTUA METANNMYECKon onbru.
WcnelTyemblii 0bpasel, NOAroTaBNMBalOT, Bblpe3as M3 HEero TOMbKO YacTb G NepekpbiTUeM MeTannuyeckor gonern, Kak
rnokasaHo Ha pucyHke D.2.

3

1 — obpasey; 2 — HapyxHaa obono4ka; 3 — MeTannuyeckas donera unyM naMMHMpoOBaHHan MeTannuyeckas donera
PucyHok D.2 — lNpumep meTannnyeckon onsri, HanoXxeHHOW ¢ NepeKkpeITUEM
VMcneiTanns NpoBOAAT aHanorMyHo UCMbITaHUSM Ha MpoYHocTh aaresun. MecTopacnonoxeHnue ucnelryemoro ob-

pasua nokasaHo Ha pucyHke D.3.
McneiTanna npoeoasaT Ha Tpex obpasuax.

1 — HapyxHasn obonouka; 2 — mMeTannuyeckas onsra UNKU NaMmMHUpoOBaHHas MmeTannuyeckas conera; 3 — 3axum

PucyHok D.3 — MecTononoxeHue mcnelTyemoro obpasua npu UcnbiTaHWM Ha NPOYHOCTb
npu oTCNavBaHWW MeTannuyecko honbri c NepekpbITem

3HayeHWe NPOYHOCTH PErUCTPUPYIOT B 3aBUCUMOCTK OT PacCTOAHWUA MEXay 3aXumamu. TUNoBble rpadurkm sHave-
HWA NPOYHOCTM NpuBeaeHsbl Ha pucyHkax D.4 u D.5.

[NepBas yacTb KpMBOWM OTHOCWUTCS K noaroToBke obpaszua. YowiBawLwan 4acTe KPMBO COOTBETCTBYET KOHLY 00pas-
La. B npoMexyTOYHON YacTh KPUBOW OTPaXeHO YCTOMYMBOE COCTOAHME obpasua. MUHUManbHO AONYCTUMBIE 3HAYEHWUS
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NPOYHOCTM aareaun W NpoYHOCTW NP oTcnavBaHuM F.. B nepepacyete Ha 1 MM WKWpWHLI 06pasua fomkHbl BbiTe He
MeHee 3Ha4YeHWI, NpuBeaeHHbIX B Tabnuue D.1.

w

Mogrotoeka obpasua

YcToAumBoe CoCTosHNe Koney obpasua

B
L

PaccTosiHe MEX Y 3aUMaAMIA

PucyHok D.4 — Tunosow rpadpuk 3aBUCUMOCTI MPOYHOCTU
OT paccToAHUA MEXay 3aKuMamu (BapuanT 1)

Mogrotoeka oBpasua Yeroiiuneoe cocTosHue Koneu oGpasua

Fmin

B
-

PaccTosHMe Mexay saxuMami

PwucyHok D.5 — TunoBo# rpaduk 3aBUCUMOCTI MPOYHOCTH
OT paccTOAHWUS MEXIY 3aKUMaMK (BapuaHT 2)

D.2.4 Tpe6oBaHUA K pe3ynbTaTaM UCMNbITAHWUA Ha NPOYHOCTL aAre3Mu M MPOYHOCTL NPU OTCNauBaHUU

B tabnuue D.1 npuBegeHsl MUHUMANBHBIE 3HAYEHWS MPOYHOCTY aAre3nn U MPOYHOCTW MPU OTCRanBaHWW B 3aBUCK-
MOCTU OT KOHCTpyKuuu akpaHa (CD nnn SD).
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Tadtnuua D.1 — MuHMManNbHbIE 4OMYCTUMbIE 3HAYEHWA MPOYHOCTU aaresnun WU NPOYHOCTKU NPK OTCravBaHKK

Mpo4HOCTE aAreann UNu NPOYHOCTL
npu oTCnaneasnm .. /Mm

KOHCTpyKUMs akpaHa

CD SD
H/mm Megab 1,5 Meab 1,0
H/mm AMoMUHWI 1,5 ATOMWUHUA 1,0
H/mm MepekpbiTnE 1,5 MepekpbiTue 1,0
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MpunoxeHue E
(obsAzaTensHoe)

OnpeneneHMe TBEpPOoOCTHU U3ondaAuun Kabensa
n3 BbICOKDMD,D,an:HOﬁ 3THHEHHpDHHHEHOBOﬁ PEe3UHbI

E.1 UcnbiTyembin obpa3sey,

McneltyeMbim 0Bbpasuom AenseTca obpasel kabens, ¢ KOTOPOro yaaneHbl BCe MOKPBITUS CHApYXKW M30MAuMn 13
B3MP. OJonyckaetca npoBoAuTb UCMbITaHWe Ha 06pasue N3onMpoBaHHOM KUMbI.

E.2 NpoBeneHue UCnNbITaHUA

E.2.1 Obwue nonoxeHus

WMcnbitaHua npoeogat no MCO 48-2 ¢ aMeHeHUAMHN, yKaszaHHbIMU HUXKE.

E.2.2 UcnbiTaHmA 06pa3uoB ¢ 00NbWMM paguycoM KPUBU3HbI MOBEPXHOCTH

KoHcTpykums veneitatensHoro npubopa no MCO 48-2 gomxHa obecneynBaTh €ro »KecTKOoe pacrnonokeHue Ha u3o-
nsuum kabensa nz BOMNP 1 BepTUKanbHOE COMPUKOCHOBEHWE MPWKUMHOW Nankyu n MHOEHTopa C NOBEPXHOCTLI0 M30MALUK
OOHWM U3 CriedyLux cnocobos:

a) npubop AOMKEH UMETL NPUKMM, NEPEMELLAILLIMACA HA YHUBEpPCANbHbIX LapHMpax, obecneyrBatoLLmx perynu-
POBKY COMPUKOCHOBEHWS C KPUBOW NOBEPXHOCTLIO 06pa3ua;

b) B ocHoBaHuu npubBopa pomkHel BbIT ABA NapannenbHblX CTepXHA A 1 A', pacnonoXeHHbIX Ha pPaccTOAHWM,
onpegensemMoM KpUBU3HOWM NoBepxHOCTM obpasua (cM. pucyHok E.1).

YkasaHHble crnocobbl NPUMEHANT ANA UCMbITaHWi 06pa3yuoB, pagnyc KPMBU3HBI MOBEPXHOCTU KOTOPLIX MeHee 20 MM.

Ecnu TonuwuHa uzongauuu n3 BAMNP meHee 4 MM, To ucronsaytoT npubop no MCO 48-2 ana TOHKMX 1 HebonbLUmnx
UCMbLITYEMBIX 0Dpa3LOoB.

E.2.3 UcnbiTaHmA 06pa3uoB ¢ HEGONbLIUMM pPaguycoM KPUBU3HbI NOBEPXHOCTHU

Ecnu paguyc KpyvBmn3Hbl NoBepxHOCTH 0bpasua MmeHee ykasaHHoro B E.2.2, To o6paseuy gomkeH ObiTb pacnonoxex
Ha TOW e XeCTKOW onope, YTo W UCNbITaTerNbHbIW NPUBOopP B Lensx npeaoTepalleHns nepemMelleHns nsonaumu ua BarpP
Npu NPUMNOXKEHUW K MHOEHTOPY AOMOMHUTENBHOTO YCUNUA NpodaBnvBaHMa U obecneyeHna ero BepTUKarnsHOoro pacnono-
XeHUs Hag ocbio obpasua. [Ing aToro NPUMEHART criegyioLLme cnocobbl:

a) nomelyaioT 0bpaseLl B KaHaBKy Wy Nas MeTannnyeckoro 3a)Kuma B COOTBETCTBUM C pucyHkoMm E.2 a);

b) nomeLLatoT KOHLEI XUNbl UcnbITyemMoro obpasua B V-06pasHeiin Bnok B COOTBETCTBUM € pucyHkom E.2 b).

YkasaHHble cnocobbl MPUMEHAKT ANA UCNbITaHWA 06pa3LoB, paanyc KPMBU3HBLI MOBEPXHOCTU KOTOPLIX HE MeHee
4 MM.

Ons wcnbiTanHuii 00pasLoB, paguyc KPWMBU3HLI MOBEPXHOCTM KOTOPbIX MeHee 4 MM, NpUMeHAlT npubop no
NCO 48-2.

E.2.4 KonavunoHMpoBaHMe 06pa3LoB KU TeMnepaTypa UCNbITaHUA

[Mepuog BpemMeHn Mexay W3roTOBMEHWEM, T. €. MeXOy ByNKaHu3aunen 1 ucneitaHnem obpasua, gormkeH BbiTb He
meHee 16 4.

McneiTaHne npoBogaT npu Temnepatype (20 + 2) °C, nepen ucnbiTaHMeM obpasubl BbIOEPKUBAKOT NpW 3a4aHHOM
TemnepaTtype B TEYEHUE He MeHee 3 4.

E.2.5 Yucno namepeHuin n pesynkrathbl UCNbLITAHUA

MpoBogAT No 04HOMY U3MEPEHMIO B TPEX WKW MSTU pa3HbiX TOYKAX, PpACMoNoXeHHbIX MO OKPYKHOCTWM obpa3ua. 3a
pe3ynsTaTt UCMLITaHUA NPUHUMAKT MeMaHHoe 3HaYeHWe TBepAOCTH 0bpasLa, OKpyrieHHoe Ao GnuxanLlero Lenoro Ync-
na W BblpaXeHHoe B MeXayHapoaHbIX eguHMUax TeepaocTu peaudsl (IRHD).
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o TR
A A

A un A'— napannencHsle CTEPKHU

Pucyrok E.1 — Cxema ucnbitaHuin obpa3uor ¢ 6onblmMm paguycom KpUBWU3HBI MOBEPXHOCTY

o

r'd

' I | " | |
S S S S S S s

a) O6pasel, NOMELLEH B KAaHaBKY b) O6pasel nomeLLeH B V-00pazHbIi Briok

PucyHok E.2 — Cxema ucnbitaHuin 06pasyoB ¢ HebonblumMM paguycoM KpUBU3HbI MOBEPXHOCTH
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MpunoxeHune F
(cnpaBo4Hoe)

PekomeHaaumm no npoBefeHUd NpUemMo-cAaToYHbIX UCh bITaHUN
Ha 3aBOACKUX COeUHUTENBHbLIX Mychax

MpYMeHsI0T OAUH U3 Tpex MeTOAOB NPUeMOo-CAaTOYHbIX WCNLITaHUA OMN5 NPOBEPKM KavyecTBa CUCTEMbl M30MALMK
3aBOACKMX MydT:

- WCMNblTaHWe HanpsXeHnem NepemMeHHoro ToKa;

- M3MepeHWe YacTUYHbIX Pa3psaos;

- PEHTreHOBCKUIA KOHTPOb.

Ha kaxxgol 3aBogcKoM CoOeaUHUTENBHON MydTe U3MEPSIIOT YacTU4YHble paspagebl B cootBeTcTBum ¢ MOK 60270. Ua-
MepeHWe YaCcTUYHBIX PaspAaoB NPOBOAAT NEPeA BOCCTAHOBMNEHWEM HAPYKHOMO NONYNpPOBOAALEro 3KpaHa.

Ecnu oTcyTCTBYET BO3MOXHOCTL M3MEPEHWUA YacTUYHbIX paspsaaos no M3K 60270, Hanpumep, BCnenocTBUe BbICOKO-
O YPOBHS LLIYMa OKpYXatoLlel cpedbl UK NPakTU4ecKon HelenecoobpasHoCTH, TO MO COrMacoBaHWI0 MEXAY U3roToBKTe-
neM W 3aKa34ynKoM [OMNycKaeTCA NPUMEHSTh anbTepHaTUBHbIE MeTOAbl M3MEPEHWI YacTUYHBIX Pa3psaoB (aKyCTUYeCKniA
W T. 4.) UK NpoLeaypbl KOHTPONs KavyecTBa.

PeHTreHOBCKMI KOHTPOMbL MPUMEHSIOT ANA NonyyYyeHns MHopMauyu o Ka4ecTBe rpaHuvl pasgena cped Wnv Hanu-
YN BO3MOXKHbBIX METANMUYECKNX BKIIOHEHWNA.

Ha Bcex 3aBoACKMX COeQMHUTENMbHbIX MydTax B rOTOBOW MOCTABOMHOW ANWHE Kabensa NpoBOOAT UCTbITAHMSA BbICO-
KUM Hanps>KeHWeM NnepemMeHHOro Toka B cooTeeTcTeMM ¢ 9.2.2. OgHako, NpoBefeHWe UCMbITaHUA HanpshkeHneM nepemMeH-
HOMo TOKa HEeMnocpeACTBEHHO MOCNe YCTAHOBKM COeAVHWUTENBHBIX MYMT NpUBEAET K YMEHbLUEHUIO BPEMEHHON 3a4epHKu
B CNyYae BbIABMEHWUSA HEUCNPaBHOCTW COeaUHUTENLHOW MydThl Ha Bonee No3aHeM sTane NPoOU3BOACTBEHHOTO Npolecca.

Ha TokonpoBoaawmx kunax, coeanHEHHbIX C NOMOLLBK CBApKKW, PEKOMEHOYETCS NPOBOAUTE PEHTTEHOBCKUA KOH-
TPOMb.

MoHTa 3aBOACKMX COEAVHWUTENBHBIX MydT JOMKEH NPOBOAWTE KBanMMULMPOBaHHbLIW MepcoHan He3aBncMMo OT
TOro, YTO Kaxgas coeduHWTENbHaa MydTa npolna nNpueMo-cAaToyHble UcnbiTaHusa. PekomeHgyeTcsl, YToBbl M3roToBK-
Tenb coeguHUTenbHLIX MyqT B CONPOBOAWTENLHOM AOKYMEHTaUMK NpuBoAMn TpeboBaHus K KBanudgurkauum nepcoHana,
OCYLLIECTBNAIOLWEr0 MOHTaX COeANHUTENBHEIX MydT. MNMpouecckl KOHTPONA pasMepoB, NPOBEPKN 3HAYeHU TeMnepaTypbl
¥ OaBNeHWs BO BPEMS NPOM3BOACTBA COEANHUTENbHBIX MydT A0MKHbI BbiTh 3aNPOTOKONMPOBaHbI U BbINOMHATHCA B COOT-
BETCTBUW C MHCTPYKLMAMM.
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MpunoxeHue G
(o6azaTtensHoe)

MeTopn pacuyeTa UCNbITaTeNBLHOMO YCUNKUA pacTAXeHWUA
OnA UCTNbITaHWA Ha pacTaxeHue, M3rub n UcnbITaHUA Ha pacTaxXeHWe

3Ha4yeHVe UCMbITAaTENBHOMO YCUNUS pacTsKeHusa T, NCnonb3yeMoe Npy NpoBeAEeHUN UCMbITAHWA Ha pacTsiKeHue,
n3rnb 1 ncnbiTaHna Ha pacTsxkeHne (cMm. 12.4.2 n 12.4.3), BuibrnpaloT Ha OCHOBAHWKW TOrO, Y4TO OHO AOMKHO MPEBLIWATh
MaKkcMMarnbHO BO3MOXHOE 3HaYEeHWE CUIbl pacTsSKEHUdA, BO3AEWNCTBYIOWEE HA kabenb Ha Bcex aTtanax ero MoHTaxa (un
pemMoHTa, Npy HeobxoAUMOCTH). B HxXenpuBeoeHHON hopMyne yyTeHa cuna pacTsixeHus, Bo3gencTByowan Ha Kabenb
npwy ero NpoKnagKe UM PeMOHTE B cryyae, korga kabenb npw npoknagke cBellMBaeTcA ¢ cyaHa-kabeneyknaguuka. MNpu
HeoBGXo4AMMOCTY NPOBOAAT aHANW3 CUINbl PACTSKEHUS, BO3AENCTBYOLWEN HA Kabenb Npy NPoTArMBaHWKM ero B J-obpazom
Tpy6onpoeoge Ans coeQUHEHWS C HA3EMHbLIM 3NEKTPooGopyLOBaHNEM.

YBenuyeHne MakcuMarnbsHOro 3Ha4eHUsa CUnbl PacTsXEHUs MpW Npoknagke kabens, KOTOpPoe BO3MOXHO MpU MOH-
TaXKe MEeCTKMX COeLMHUTENbHLIX MYMT MMM OPYroi apMaTypbl, CreayeT yYuTbiBaTe NpU YCTAHOBNEHUM MakCUMarnsHOro
OXMOAEeMOro 3Ha4YEeHUA CUIMbl PAcTHKEHUA Npu Npoknagke. Tawke crnegyeT yYuTbiBaTb YBENUYEHWME 3HAYEHWUS CUMbl pac-
TSXKEHWUA BCMEACTBME TPEHUA MPU U3BNEYeHUM Kabena 13 NponoXeHHoro No gHY Mopsa TpybonpoBoaa Mny aHamnormyHbIX
onepauui c kabenem.

3Ha4YeHne NCMbITATENBHOMO YCUNWA PacTseHna T BbIMMCNAT No hopmyne

T=13-w-d+H, (G.1)

rae w — Bec 1 M Kabens, HaxoasaLlerocs B NONoxeHun nogd sogon, H/w;
d — makcumaneHas rmybuHa npoknagku kabens (3HadeHue d gomkHo BbiTe He MeHee 50), M;

H — makcumansHoe ouoaemMoe 3Ha4YeHe CUIbl pacTSXKeHUSA NpY NPoKNagke Ha aHe (3HadeHne H 0omkHO ObiTh He
meHee 40 - w), H.

3Ha4YeHne UCnbITAaTENBHOMO YCUNUS pacTsikeHus T OKpYrnsawT Ao brnvkaillero uenoro Yicna v BoipaxkalT B kH.
MpunoxeHHoe 3HadyeHne T A0MKHO BbITh HE MEHEE pacyYeTHOro 3HaveHus T.

dopmyny G.1 npuMeHsaIoT, ecrniv BeicoTa BonHbl H (cm. 3.4.11) npu npoknagke kabens He npesbilwaeT 2 M. Koad-
duumeHT 1,3 BBOOAT ONA y4eTa AMHAMUYECKUX CWUM, KOTOPbIMA BKMNoYaeT B cebs KoadhUUMeHT HageXHOCTU ANA 3HaYeHMsa
HS, He MNpeBbIaoLero 2 M.

Mpumeuvanune — B CIGRE TB 623 npuBegeHo pykoBoACTBO MO OLEHKE pacTskeHusa kabens, Bo3HMKaloLwero
BCMNeAcTBue HebnaronpuATHLIX NOrOAHbLIX YCMOBUIA, KOMda 3HaveHne H  MOXeT Npesbillath 2 M.
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MpunoxeHune H
(cnpaBo4Hoe)

Mopsaok npoBeAeHUA UCMbITAHUA U30MNALUKN kabens HanpmaxKeHWeM NOCTOAHHOIO TOKa

[Mpwn npoBegeHWn UcnbITaHWA HANPSXKEHUEM NOCTOSHHOIO TOKAa MOXET NPOU30NTW NOBPEeXAeHWe usonaumm. o Bos-
MOXXHOCTW, CriedyeT NpoBOAMTL UCMbITaHWE HanpsXXeHWEM NepeMeHHOro ToKa B COOTBETCTBUM ¢ 13.3.

YcTaHoBMNEH crnedytowuid Nopaaok UCMbITaHWi kabenel Ha HoMUHaNbBHOE HanpskeHwe Ao 30 kB (U, = 36 kB):

- UCMbITaTeNbHOE HanpsXeHWe NocTOAHHOTO ToKa, paBHoe 4 Uy, MpuknaaeisaloT B TedeHne 15 MUH.

Onsa kabenbHbIX MUHWIA, HAXOOALLMXCA B 3KCMyaTaumu, OOMYCKaeTca Ucrnone3oeaTbk Donee HU3KWe 3HaYeHWs Ha-
NPSHKEHNSA U/MNU MeHbLUWE ANUTENEHOCTU NPUNOXKEHNUA HANPSKEHUS. 3HaYeHUs, ycTaHaBnNUBaeMble Ansa NPOBEeAEHUs UC-
MbITAHWIA, AONYCKAEeTCH YMEHbLIATE C YY4ETOM YCMNOBUI OKpy)Xalowen cpeasbl, 4nMTensHOCTY U ocoBeHHOCTelR akcnnyaTa-
LMK 1 Lenu NpoBOAMMOTO UCMBITaHKS.
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Tabnuuya JA1

Mpunoxenue OA
(cnpaBo4Hoe)

CBe,quvm 0 COOTBETCTBMU CCLINOYHbLIX MeXOYHAapPOAHLIX CTaHOAPTOB
HalyWMoOHanbHbIM U MeXrocygapCcTteBeHHbIM CTaHOapTaM

O60o3Ha4eHre CCbINOYHOro
MENKYHAPOAHOTO CTaHaapTa

CreneHb
COOTBETCTBUA

ObBosHaveHne 1 HaUMEHOBAHWE COOTBETCTBYIOLLEro
HaLMOHaNsLHOro, MEeXrocyapcTBEHHOro cTaHaapTa

IEC 60228

MOD

[OCT 22483—2021 (IEC 60228:2004) «>Xunbl TOKONpoBo4ALLMe ONA Ka-
Benei, NPOBOAOB W LUHYPOB»

IEC 60229:2007

*

IEC 60230

IDT

MOCT P M3K 60230—2022 «Kabenu n apmatypa k HuM. MeToak! ucneita-
HWI UMMNYMBCHBIM HanpsKeHuem»

IEC 60287-1-1:2006

IDT

MOCT P M3K 60287-1-1—2022 «Kabenwu anekTpudeckue. Pac4eTr HOMUK-
HanbHOW TOKOBOW Harpysku. Yactb 1-1. MeTogsl pac4eta HOMWUHanbHOM
ToKoBOW Harpy3ku (100 %-Hbi koadpduumeHT Harpyskn) u notepe. Obwine
MONOXeHWs»

IEC 60502-2:2014

NEQ

[OCT 34834-2022 «Kabenuv cunoBble C 3KCTPYAMPOBAHHOW M30NALMER Ha
HOMWHanbHoe HanpskeHue oT 6 go 35 kB BkmovMTensHO. O6BLME TEXHU-
YecKkue yCrnoBusa»

IEC 60502-4

NEQ

FOCT 34839—2022 «MydhThl Ana cunoBbIx kabener Ha HanpskeHue A0
35 kB BknoumTensHo. ObLiMe TeXHUYEeCKe yCroBusa»

IEC 60811-201

IDT

[OCT IEC 60811-201—2015 «Kabenu anekTpu4yeckne 1 BONOKOHHO-OMTK-
yeckue. Metoael UcnbITaHU HeMeTannuyeckux marepuanos. Yacte 201.
Obwme nucnoiTaHua. MamepeHne TONWKWHBI M30MALWMAY

IEC 60811-202

IDT

[OCT IEC 60811-202—2015 «Kabenu anekTpuyeckne u BONOKOHHO-OMNTM-
yeckune. MeToabl UCMbITAHWI HEMETaNNUYeckux Matepuanos. Yacts 202.
O6wume ucneitTaHua. MamepeHne TonwWmHbI HEMeTannMyeckon obono4kuy

IEC 60811-203

IDT

FOCT IEC 60811-203—2015 «Kabenu anekTpuyeckme 1 BONOKOHHO-OMTK-
yeckue. MeToabl UCMbITaHUA HeEMeTannmMyeckux martepuanos. Yacts 203.
Ob6uwme ucnbiTaHua. MamepeHne HapyXHbIX pa3mMmepoB»

IEC 60811-401

IDT

FOCT IEC 60811-401—2015 «Kabenu anekTpuyeckne v BONCKOHHO-OMTM-
yeckune. Metoabl UCMbITAHWIA HeEMeTannuMyeckux mMmatepuanos. Yacte 401.
PaaHeie vcnbiTaHna. MeTtoabsl TennoBoro crapeHusa. CtapeHve B TepMo-
crate»

IEC 60811-402

IDT

OCT IEC 60811-402—2015 «Kabenu anekTpuyeckne u BONOKOHHO-OMTM-
yeckue. MeTogbl UCNbLITAHWI HEMETaNIMYeckux matepmuanos. Yacte 402.
PasHble ucneitTaHusa. McnbiTaHWA Ha BOOOMOIMOLLEHME»

IEC 60811-403

IDT

[OCT IEC 60811-403—2015 «Kabenu anekTpuyeckne 1 BONIOKOHHO-OMTK-
yeckue. Metogbl ucnbiTaHU HeMeTannuyeckux marepuanos. Yacte 403.
Pa3sHble ncnbitTaHus. MicnbiTaHue CLUMTbIX KOMNO3ULUMWIA Ha 030HOCTOMKOCTb»

IEC 60811-501

IDT

[OCT IEC 60811-501—2015 «Kabenu anekTpuyeckne 1 BONOKOHHO-OMTK-
yeckune. Metoael UCNbITaHWA HEMETaNnNMYeckux Mmatepuanos. Yacte 501.
MexaHunyeckue ucnbiTaHus. McnbiTaHua ana onpeneneHns MexaHuyYecknx
CBOWCTB KOMMO3ULWIA M30NALMA 11 oBonodeky

IEC 60811-502

IDT

OCT IEC 60811-502—2015 «Kabenu anekTpuyeckme u BONOKOHHO-OMTK-
yeckue. Metoabl UCMbITAHWIA HEMETaNnNUYeckux marepuanos. HYacte 502.
MexaHunyeckue ncneiTaHns. VcnsiTaHve M3onaumm Ha ycaaky»
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OkoHyaHue mabnuuesl JA. 1

FOCT P M3K 63026—2025

(OB03Ha4YeHWe CCbiNo4YHOro CreneHb Obo3sHa4YeHne 1 HauMeHOBaHWE COOTBETCTBYIOLLErO
MeXOyHapoaHOro CraHaapta COOTBETCTBUA HauWoHaNbHOrro, MexXxrocynapCreeHHOro ctaHaaprta

IEC 60811-503 IDT [OCT IEC 60811-503—2015 «Kabenu anekTpu4eckne n BONOKOHHO-OMNTH-
yeckue. MeTodbl UCNLITAHUIA HEMeTaNNUMUeckux matepuanos. Yacte 503.
MexaHnyeckune ncneitaHua. KcneitaHue obonovek Ha ycagky»

IEC 60811-507 IDT [OCT IEC 60811-507—2015 «Kabenu anexTpu4eckne u BONOKOHHO-OMNTH-
yeckne. MeTtoabl UCMbITAHWIA HEMEeTanM4Yeckux matepunanos. Yacte 507.
MexaHu4eckue ucnbiTaHus. MicnelTaHus Ha Tennosyw gedopmauuio ans
CLUMTbIX KOMMNO3ULMA»

IEC 60811-508 IDT [OCT IEC 60811-508—2015 «Kabenu anekTpuyeckne u BONOKOHHO-OMNTH-
yeckue. MeToabl UCMLITAHWIA HEMEeTanNM4Yeckux matepunanos. Yacte 508.
MexaHudeckue ucneiTaHusa. MeneitaHme naonauumn 1 obonodek nog gaene-
HUEM MNpW BLICOKOW Temneparype»

IEC 60811-605 IDT [OCT IEC 60811-605—2016 «Kabenw anekTpu4eckne n BONOKOHHO-OMTH-
Yeckne. MeToabl UCNbITAHWIA HEMeTaNNUMYeckux marepuanos. Yacte 605.
Dduanyeckme ucnbiTaHna. OnpedeneHve CoaepKaHusa Caxu W/Unum MuHe-
paneHOro HanonHUTENs B NONMMITUMNEHOBLIX KOMMO3ULMNAX»

IEC 60840 IDT OCT P M3K 60840—2022 «Kabenu cunoBble ¢ aKCTPYAUPOBaHHOW U30-
nAuMen 1 apMartypa K HUM Ha HOMWHanbHoe HanpsaxeHve csbilwe 30 kB
(U, = 36 kB) no 150 kB (U, = 170 kB). MeTofbl MCNbITaHWiA»

IEC 60885-3 — *

ISO 48-2 — *

OTBETCTBMA CTaHOAPTOB:

- IDT— ngeHTMYHbIe CTaHOapPThI;

* COOTBETCTBWOLLI,VII:"I HaUMOHamNbHbIA CTaHOapT OTCYTCTBYET. [o ero NMPUHATUA peKoOMeHOYyeTCA WMCNornb30BaTbh
nepesoa Ha pyCCKUII7I A3bIK AaHHOIo MeXXayHapogHOro craHgapTta.

I pupmMmeHvaHne — B HaCTDFILLI,EI:’I T8631VILI,E MCNone30BaHbl Cnegyrwuue YyCrnoBHbIe 0603HaYeHns cTeneHn co-

- MOD — moguduumMpoBaHHbIi CTaHOapT;
- NEQ — HeakBMBaneHTHblE CTAaHAAPThI.
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conditions (Kabenw anekTpudeckue. PacyeT HOMUHanNbLHOW TOKOBOW Harpysku. Yactek 3-1. Ycnoeus akcnnyatauuu. Hop-
MUPOBaHHbLIE YCINOBWSA 3KCNyaTauum)

IEC 60811-100, Test methods for non-metallic materials — Part 100: General (MeTogbl UCNBITAHWIA HEMETANIMYECKUX
MaTepuanos. Yacte 100. Obwue nonoxeHns)

IEC 60853 (all parts), Calculation of the cyclic and emergency current rating of cables (PacueT uMknuyecknx n aBapunHbIX
TOKOBbIX Harpy3ok kabenen)

IEC 60949, Calculation of thermally permissible short-circuit currents, taking into account non-adiabatic heating effects
(PacyeT TEpMUYECKM AOMNYCTUMBIX TOKOB KOPOTKOTO 3aMblkaHus C ydeTom HeaauwabaTudeckoro Harpesa)

IEC 60986, Short-circuit temperature limits of electric cables with rated voltages from 6 kV (U, = 7,2 kV) up to 30 kV
(U,,, = 36 kV) [Kabenu anekTpuyeckue Ha HoMuHanbHble HanpsxeHnna ot 6 kB (U, = 7,2 kB) no 30 kB (U, = 36 kB). Tem-
nepaTtypHble Npefenbl KOPOTKOro 3aMblKaHus]

IEC 61443, Short-circuit temperature limits of electric cables with rated voltages above 30 kV (U, = 36 kV) [Kabenu anex-
TpUYECKWe Ha HOMWHaNbHoe HanpsbkeHue cebie 30 kB (U, = 36 kB). TemnepaTypHble Npeaernsi KOPOTKOTo 3amblKaHus]

IEC TR 61901:2016, 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) [MicnbiTaHus, pekomeHayemble Ans kabenew ¢ npoaonsHO HanoxeH-
HOW MeTanmnMyeckoi poneroi Ans HoOMUHanNbHLIX HanpsxeHui cesiwe 30 kBT (U, = 36 kBT) 1 oo 500 kBt (U, = 550 kBT)
BKIHOMUTENBHO]
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pp 46—62 (PykoBoacTBO MO 3allmMTe KaberbHbIX CUCTEM CO cnelMansHbiM CoOeqUHEHWEM OT NnepeHanpsKeHnin Ha obo-
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yeckan Gpowiopa CUIMP3, ApmaTypa Ons BbICOKOBONBTHBEIX Kabenen ¢ akCTpyaupoBaHHOW u3onaunen, gekabpe 1994,
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HWS, NPOBOOMMBIE Ha BbICOKOBOMBTHBIX KabenbHbIX CUCTEMAaX C AKCTPYAUMPOBAHHOW U30MALMEeNn nocne Npoknagku, aeryct
1997, ctp. 32—41)

Electra No. 171, Recommendations for mechanical tests on submarine cables, April 1997, pp 5—66 (PexomeHgaunn no
npoBeaeHnd MexaHW4eckMx UCNbITaHW NoaBogHbIX kabenen, anpene 1997, ctp. 5—66)

CIGRE TB 610, Offshore generation cable connections, February 2015 (KabenbHble coeguHeHnsa ans NogBoAHbIX CUMo-
BbIx kabenen, dbeBpans 2015)

CIGRE TB 623, Recommendations for mechanical testing of submarine cables, June 2015 (PekomeHgauvm no nposege-
HUIO MeXaHWYeCKuX UCNbITaHWA NoABOAHLIX Kabenew, uoHb 2015)
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YOK 621.315.28: 006.354 OKC 29.060.20

KntoyeBbie crnoea: cUnoBble NOABOAHbIE Kabenu C 3KCTPYAMPOBAHHOW U30NsLUKMER, apMmaTypa, MeToabl UCMbI-
TaHui
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