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MNpepgnucnoBne

1MOArOTOBJ/IEH OTKpbITbIM aKLMOHEPHbLIM 06LLLECTBOM «BCEPOCCUNCKUIA HAayYHO-UCCNeA0BaTEbCKUN,
NPOEKTHO-KOHCTPYKTOPCKNIA 1 TEXHONOTMUYECKUA MHCTUTYT KabesibHOM npomblwneHHocTu» (OAO «BHUWKI»)
Ha OCHOBEe COBCTBEHHOrO nepeBoja Ha PYCCKuiA A3bIK aHI10A3bIYHOM BEPCUU CTaHAapTa, Yka3aHHOro B NyHKTe 4

2 BHECEH TexHuyecknm kOMMTETOM MO cTaHgapTtm3aummn TK 46 «KabenbHble nsgenns»

3 YTBEPXXAEH W BBEJEH B AENCTBUE Mpukasom defepasibHOro areHTCTBa no TeXHUYECKOMy pe-
rynupoBaHuio 1 metposorum ot 9 nwona 2025 r. Ne 724-ct

4 Hactoswumin cTaHgapT MAEHTMYEH MexayHapogHomy cTaHgapty M3K 63026:2019 «Kabenu cuno-
Bble NOABOAHbLIE C IKCTPYAMPOBAHHOW M30MAUMERA M UX apMaTypa Ha HOMWHa/lbHble HanpskeHus oT 6 kB
(Um=7,2 kB) go 60 kB (Um = 72,5 kB). MeToabl ucnbiTaHnii 1 Tpeb6oBaHus» [IEC 63026:2019 «Submarine
power cables with extruded insulation and their accessories for rated voltages from 6 kV (Um= 7,2 kV) up to
60 kV (Um= 72,5 kV) — Test methods and requirements», IDT],

HavmeHoBaHuMe HacTosiero ctaHgapTta M3MEHEHO OTHOCUTESIbHO HAaMMEHOBaHUS YKa3aHHOro Mexay-
HapofHOro crtaHgapta Ang npusefeHuns B cooteseTctBue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

Mpy NnpUMEHeHUN HacTosILLero cTaHAapTa pekoMeHAyeTCs NCNO/1b30BaTb BMECTO CCbISIOYHbIX MeXayHa-
pOAHbIX CTaHAapTOB COOTBETCTBYIOLLME MM HAaUUOHA/bHbIE N MEXroCy4apCTBEHHble cTaH4apTbl, CBEAEHUS O
KOTOPbLIX NpMBEAEHbI B AONOMHUTENLHOM NpUNoXeHun OA

5 BBEJIEH BIMNEPBbIE

MpaBuna NnpUMeHeHNA HaCTOALLEro cTaHjapTa YCTaHOB/EeHbl B CTaTbe 26 ®PefepasibHOro 3akoHa
oT 29 umioHA 2015 r. Ne 162-d3 «O cTaHgapTulaumm B Poccuiickon depepauuun». MIHpopmaums 06 ns-
MEHEeHMAX K HacT oAl eMy cTaHgapTy nybnvkyeTca B exXerogHom (Mo cOCTOSHUI0 Ha 1saHBapsa Tekyllero
roga) MHQOpMaUMOHHOM yKasaTene «HauuoHasibHble CTaHA4apThi», a ohuymanbHbli TEKCT U3MEHEeHWUN
N NonpaBoK — B eXeMeCAYHOM WMH(OPMALMOHHOM yKasaTeNne «HauuoHanbHble CTaHZapThl». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMeEHbl HACTOALWEro cTaHjgapTa cCooTBeTCTBYLWee yBegomneHne byaeT
ony6/IMKOBaHO B GaMKanliem BbINyCKe eXeMecA4YHOro MHGOPMaUUOHHOro ykasaTens «HauuoHasbHble
cTaHgapThl». CooTBeTCTBYyWLWAas UHpopMmauns, ysegoMneHe n TeKCTbl pasMeLllalnTCca Takke B WH-
hopMaunOHHON cucTeMe 06Lero noib3oBaHnsa — Ha opmLmManbHOM cainTe ®defepasbHOro areHTCcTBa Mo
TEeXHNYECKOMY perynmpoBaHunio 1 MeTponorum B ceTu NMHTepHeT (Www.rst.gov.ru)

© IEC, 2019
© OdhopmneHune. OrbY «NHCTUTYT cTaHgapTm3aunn», 2025

HacTosiwuii cTaHaapT He MOXET 6bITb MOJTHOCTLIO WM YACTUUYHO BOCMPOU3BE/EH, TUPAXUPOBAH U pac-
MPOCTPaHeH B KauecTBe O(YULMANIbHOMO M3AaHusi 6e3 paspelleHns defepasibHOr0 areHTCTBa Mo TEXHUYECKO-
My PerysiMpoBaHuio 1 METPOIOTUN
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

KABENW CUNOBBLIE NOABOAHBLIE C 9KCTPYAVPOBAHHOW U3OMALUMEN N APMATYPA
K HAIM HA HOMWHA/TbHOE HAMPAXEHWE OT 6 kB (Um= 7,2 kB) 4O 60 kB (Um= 72,5 KB)

TexHuyeckue Tpe6OBaHI/IFI n metToabl NChbITaHWA

Submarine power cables with extruded insulation and their accessories
for rated voltages from 6 kV (Um= 7,2 kV) up to 60 kV (Um= 72,5 kV).
Technical requirements and testing methods

Jata BBepeHna — 2026—07—01

1 O6nacTtb nNpUMeHeHus

HacTosilwuniA ctaHAapT ycTaHaBMBaET TeXHUYeckue TpeboBaHns U MeTOAbl UCNbITaAHWUA CUIOBbIX Kabesb-
HbIX CUCTEM, Kabeneii ¢ SKCTPYAMPOBAHHOWN M30N5ALMENA U apMaTypbl K HUM, NpefHa3HaYeHHbIX 415 HEMOABUX-
HOI MOABOAHON NMPOKNAAKM M UCMO/Ib30BaHUSA B CETSAX HA HOMUHA/IbHOE HanpsikeHue oT 6 kB (Um= 7,2 kB) ao
60 kB (Um = 72,5 kB) aAna coeguHEHUs MOPCKUX BETPO3/IEKTPOCTaHUNIA MexXxAay COBGOi u ¢ ceTbio HeperoBbix
YCTaHOBOK.

HacToswmniA cTaHAapT COAEPXUT anekTpuyeckme v prusnmyeckme UCnbITaHNS MaTepuasoB U KOMMNOHEH-
TOB, a Takke crneuuasibHble MexaHU4yecKMe MCMbITaHWs, KOTopble NPUMEHUMbI K NOABOAHbIM KabesibHbIM Cu-
cTemMam.

TpeboBaHUA cTaHfapTa pPacnpoCcTPaHATCA Ha GPOHMPOBaHHbIE OL4HOXU/IbHbIE Kabesn 1 TpexXKusibHble
Kabenm B KOMGUHALMKN C UX apMaTypoi, KOHLEBbIE Y COEANHUTENbHbIE MY(DThI, NpefHa3HauYeHHbIe 415 06bly-
HbIX YC/IOBUIA MPOKIaAKU U 3KCMyaTauuu, U He pacnpoCTPaHAEeTCs Ha crneuuasibHble kabenu u apmatypy K
HWM, Hanpumep, nNoABoAHble kabenu Ana AMHaMUYeckux obnacteil npuMeHeHus (T. €. AnA NPsSMOIA CBA3W C
naasaloLleil CTPYKTYpoOit), A1 KOTOPbIX MOXET NOSBUTLCA HEOOXOAUMOCTb B U3MEHEHUUN CTaHAAaPTHbIX UCMbI-
TaHWii NN MOTyT BbITb paspaboTaHbl cneunasbHbie YC/I0BUS UCNbITaHWIA.

HacToswmiA cTaHgapT pacnpocTpaHseTcs Ha MoABOAHble kabernn, NOCTOAHHO Haxoslimecs B Norpy-
XEHHOM B BOAY COCTOSIHUM Ha rnybuHax o 250 m.

MpumeyaHne — HacTosAWwmii CTaHAAPT HE PacMpPOCTPaHSAETCS Ha apMaTtypy, MpeAHasHavyeHHy TOMbKO ANs
MEXaHWYEeCKOro KpersieHns, Hanmpumep, YCTpoicTBa A/19 nogBeca kabenst win 3axumMbl 41 NPUCOEAMHEHNS K GpOHe
Kabessi.

2 HopMmaTuBHbIE CCbI/IKM

B HacTosilem cTaHAapTe MCNosib30BaHbl HOPMATMBHbIE CChIMIKMA Ha cnegylolme cTaHaapTsl [4na gatu-
POBaHHbIX CCbI/IOK MPUMEHSIIOT TONbKO yKa3aHHOe M3faHue CCbIJIOYHOro cTaHgapTa, ANS HeJaTUpoBaHHbIX —
nocnegHee magaHve (BkN4Yast BCe N3MEHEHUS)]:

IEC 60228, Conductors of insulated cables ()Knnbl TokonpoBoAsALLINE N30NMPOBAHHBIX Kabenei)

IEC 60229:2007, Electric cables — Tests on extruded oversheaths with a special protective function
(Kabenu anektpuueckne. cnbiTaHUs HapyXHbIX 3KCTPYAMPOBAHHbIX 060/104€EK, BbIMOTHAKOLWMX CNeLmanbHy
3aUTHYIO (OYHKLNIO)

IEC 60230, Impulse tests on cables and their accessories (VicnbiTaHUA WUMMNYNLCHBIM HaMpPsXeHnem
Kabenen n nx apmartypbl K HUM)

M3gaHne opuuynanbHoe
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IEC 60287-1-1:20061), Electric cables — Calculation of the current rating — Part 1-1: Current rating
equations (100 % load factor) and calculation of losses — Generall) [DnekTpnyeckme kabenun. PacyeT HOMuU-
Ha/IbHOW TOKOBOW Harpysku. YacTb 1-1. YpaBHeHUs ANs pacyeTa HOMUHa/IbHOW TOKOBOW Harpy3ku (100 %-Hbli
KO3 hMUMEHT TOKOBOI Harpy3ku) u pacyeTt notepb. O6wme nonoxeHus]

IEC 60502-2:2014, Power cables with extruded insulation and their accessories for rated voltages from
1kV (Um= 1,2 kV) up to 30 kV (Um= 36 kV) — Part 2: Cables for rated voltages from 6 kV (Um=7,2 kV) up to
30 kV (Um= 36 kV) [Kabenn cunoBble C 3KCTPyANPOBAHHON M3015UMeEl 1 kabenbHaa apmaTtypa Ha HOMUHab-
Hoe HanpsxeHue oT 1 kB (Um=1,2 kB) no 30 kB (Um= 36 kB). YacTb 2. Kabesim Ha HOMUHaNbHOE HanpsxeHue
oT 6 KB (Um= 7,2 kB) o 30 kB (Um= 36 kB)]

IEC 60502-4, Power cables with extruded insulation and their accessories for rated voltages from 1 kV
(Um= 1,2 kV) up to 30 kV (Um = 36 kV) — Part 4: Test requirements on accessories for cables with rated
voltages from 6 kV (Um= 7,2 kV) up to 30 kV (Um= 36 kV) [Kabenn cunoBble ¢ 3KCTPYAUPOBaHHOI n3onsaume
n kabenbHas apmaTtypa Ha HOMUHasibHOoe HanpshkeHue oT 1 kB (Um= 1,2 kB) go 30 kB (Um= 36 kB). UacTb 4:
TpeboBaHUA K UCNbITaHWIO KabenbHOl apMaTypbl Ha HOMWHaNbHOE HanpsbkeHue oT 6 kB (Um= 7,2 kB) go
30 kB {Um= 36 kB)]

IEC 60811-201, Electric and optical fibre cables — Test methods for non-metallic materials — Part 201:
General tests — Measurement of insulation thickness (Kabenu anektpuyeckue u BOJIOKOHHO-OMTUYECKUE.
MeToAbl UCMbITAHUI HeMeTanmyeckux matepuanos. YacTtb 201. O6wme ucnbitaHus. VismepeHme TONLWMHbI
n3o0naumm)

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 (Ka6enu anektpnyeckue n BOSIOKOHHO-OMM-
Tuyeckme. MeToAbl UCNbITaHWA HEMETaIIMYecknx MatepuanoB. Yactb 202. Obwme ucnbiTaHus. 3mepeHne
TONLWMHbI HEMETAaNINYECKOW 060104KN)

IEC 60811-203, Electric and optical fibre cables — Test methods for non-metallic materials — Part 203:
General tests — Measurement of overall dimensions (Kabenu anekTpnyeckme n BOSIOKOHHO-ONTMYeckne. Me-
TOAbl WCMbITaHWA HemeTannmyecknx marepuanoB. YacTb 203. O6wue ucnbiTaHus. amepeHue HapyXHbIX
pasmepoB)

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 anekrpuyeckue v BOSIOKOH-
Ho-onTu4yeckne. MeToAbl UCMbITaHWiA HeMeTannmyecknx marepuanos. Yactb 401. PasHbie ucnbitaHms. MeTo-
bl TenaoBoro crapeHus. CtapeHue B TepmocTaTte)

IEC 60811-402, Electric and optical fibre cables — Test methods for non-metallic materials — Part 402:
Miscellaneous tests — Water absorption tests (Kabenu anektpuyecknme v BOSIOKOHHO-ONTUYeckue. MeTogpl
UCMbITAHUI HemMeTananyecknx marepuanos. YacTb 402. PasfiMuHbie UCMbITaHUA. VCnblITaHUsi Ha BOAOMNOI/10-
LeHne)

IEC 60811-403, Electric and optical fibre cables — Test methods for non-metallic materials — Part 403:
Miscellaneous tests — Ozone resistance test on cross-linked compounds (Kabenu anektpuyeckme un BOJO-
KOHHO-OMTMYeckne. Metoapl UCMbITaHWIi HEMeTanIn4yecknx Matepuano. YacTtb 403. PasHble ucnbitTaHms. Mc-
NbiTaHWe CLUUTbIX KOMMayH[0B Ha 030HOCTOMKOCTb)

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
(Kabenn anekTpunyeckne M BOMOKOHHO-ONTU4Yeckue. MeTofbl MCNbITAHWA HemeTanIMYyeckux marepuasios.
Yactb 501. MexaHunyeckme ncnbiTaHus. McnblTaHnsa ons onpefeneHns MexaHU4yecknx CBOWCTB KOMMO3MLUIA
n3onauun 1 060104ek)

IEC 60811-502, Electric and optical fibre cables — Test methods for non-metallic materials — Part 502:
Mechanical tests — Shrinkage test for insulations (Kabenu snektpnyeckne n BONOKOHHO-ONTUYeckme. MeTtogpl
UCMbITAHUIA HemeTanuyecknx marepuanos. YacTb 502. MexaHuyeckue ucnbiTaHus. McnbiTaHue nsonauuu
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 anektpuyeckme v BOSIOKOHHO-ONTU4YecKue. Metonpl
UCMbITAHU HemeTannuyecknx marepuanoB. Yactb 503. MexaHuyeckne ucnbiTaHms. VcnbiTaHne obosouek

Ha ycagky)

1) 3ameHeH. feiicteyeT IEC 60287-1-1:2023. OgHako 4719 OAHO3HAYHOTO CO6/AEHUS TpeboBaHUST HACTOSLLErO
CTaHOapTa, NpuBEeAEeHHOro B AATMPOBaHHON CCblUIKe, PEKOMEHAYETCHA WCMNO/b30BaTb TOMbKO Yka3aHHOEe B 3TOW CCbUIKe
n3gaHve.

2



FOCT P M3K 63026—2025

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 anektpnyeckne n BOIOKOHHO-OMTUYECKME.
MeTogbl UCMbITAHUA HeMeTannn4yecknx matepuanoB. Yacte 507. MexaHndeckne ucnbitTaHus. McnbiTaHne Ha
TennoByk gedopmaunio 4s CLUUTbIX KOMNO3NLMIA)

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 (Kabenun anektpuyeckue n
BOJIOKOHHO-OMTMYeckue. MeToabl UCMbITaHWI HeMeTannyeckux marepmanos. Yacts 508. MexaHuyeckne uc-
nbiTaHusa. VcnbiTaHne nsonaumm n ob6ono4vek nog gaBneHnem npu BbICOKOW Temnepartype)

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 (Ka6enu anek-
Tpnyeckue 1 BOJIOKOHHO-ONTUYeckne. MeTofpl UCMbITaHWii HEMETanINYecknx marepmanos. Yacte 605. dusn-
yeckue ucnoltTaHnsa. OnpegeneHne cogepxaHus caxun U/wam MMHepasibHOro HanosIHUTeNsA B NOSIM3TUEHOBLIX
KOMNO3MLNAX)

IEC 60840, Power cables with extruded insulation and their accessories for rated voltages above 30 kV
(Um=36 kV) up to 150 kV (Um= 170 kV) — Test methods and requirements [Kabenu cunosbie ¢ 3KCTPYAUPO-
BaHHOW u3onsauueli n apmatypa K HUM Ha HOMWHasbHoe HanpshkeHue cebiwe 30 kB (Um = 36 kB) go 150 kB
(Um=170 «kB). MeToAbl UcCnbITaHWiA 1 TpeboBaHNUS 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 31EKTPUYECKMX UCMbITAHWUIA 3NEKTPUYECKNX Ka-
6enei. Yactb 3. MeTopl UCMbITAHUIA MO M3MEPEHMIO YaCTUYHbIX Pas3pagoB Ha ANIMHAX CUMIOBbIX 3KCTPYAMPO-
BaHHbIX Kabeneii)

ISO 48-2, Rubber, vulcanized or thermoplastic — Determination of hardness — Part 2: Hardness
between 10 IRHD and 100 IRHD (Pe3uHa By/nkaHM3upoBaHHas win TepMmonnactuyHad. OnpegeneHve Teep-
poctu. Yactb 2. TBepgocTb B gnanasoHe ot 10 IRHD go 100 IRHD)

3 TepmuHbI 1 onpegeneHnsa

B HacTosilem cTaHfapTe MpUMEHEHb! creayolme TePMUHbI C COOTBETCTBYIOLLUMU OonpeaeeHnsaMu.

NCO n M3K BeayT TepMuHoNornyeckne 6asbl AaHHbIX 415 UCMO/b30BaHMSA B CTaHAapTusaumm no cne-
Aylowmnm agpecam:

- Dnextponegua M3OK: goctynHas Ha http://www.electropedia.org/;

- nnardgoopma oHnaliH-npocmoTtpa NCO: pocTtynHasa Ha http://www.iso.org/obp.

3.1 Pa3smepHble napamMeTpbl (TOJIWWHbI, CEYEHNA N T. 4.)

3.1.1 HOMUHanbHoe 3HaveHue (nominal value): 3Ha4yeHne, KOTOPbIM 0603HAYAIOT BESIMUMHY U KOTOPOE,
Kak NpaBuo, NCMNOMb3YT B Tabmuax.

MpumevyaHne — lNpuBeaeHHbIE B HACTOSALLEM CTaHAApPTE HOMUHA IbHbIE 3HAYEHUS — 3TO 3HAYEHUs, KOTopble
NpPOoBEPAT NU3MEPEHNAMN C YHETOM YCTaHOB/IEHHBLIX NMpeaesibHbIX OTK/TOHEHWUIA.

3.1.2 megmnaHHoe 3HauveHue (median value): 3HaveHue, onpegensiemoe pesynbTaTamu W3MEPEHUN,
pacrnonoXeHHbIMU B psf, B Nopsake Bo3pacTaHus (MM ybblBaHUSA) YMCAOBbIX 3HAYEHW, KOTOPOE HaxoauTes
B CepefHe psfa, ec/im YUCMIO0 NOMYyUYEHHbIX Pe3y/ibTaToB HeYeTHoe, WiN yCpegHEHHOe U3 ABYX, HaXOAALMXCS
B cepeavHe psifa, ec/ivm YMC/o pe3y/nbTaToB YETHOe.

3.2 Bwuabl UcnbiTaHWi

3.2.1 npuemo-cgaToyHble mUcnblTaHUsa (routine tests): McnbiTaHusa, NpoBoAUMblE WU3rOTOBUTENIEM Ha
KaXX4oi CTpOUTENbHOI ANvHEe Kabensa wuav Kaxaom BuAe apmatypbl C Liefblo NMPOBEPKM COOTBETCTBUA yCTa-
HOBJ/IEHHbIM TPebOoBaHUAM.

3.2.2 nepmnognyeckme mncnbiTaHus (sample tests): VMcnblTaHns, NnpoBoguMble M3rOTOBUTENIEM Ha 06-
pasuax kabens, apmaTypbl WM KOHCTPYKTUBHbIX 3/IeMeHTax, 0TObpaHHbIX OT kabensa wav apMartypbl B 00b-
emMax 1 B CPOKW, YCTaHOB/IEHHbIE B HOPMAaTUBHOM WM TEXHUYECKOM [OKYMEHTE, C Lefblo NPOBEPKU COOTBET-
CTBVS U3rOTOB/IEHHOW MPOAYKLMMN YCTAHOBMEHHbIM TPEBOBaHUSM.

3.2.3 TunoBble ucnbiTaHUsA (type tests): cnbiTaHUsA, NPOBOAMMbIE U3rOTOBUTENEM Ha CTaguu nocrta-
HOBKU Ha MPOM3BOACTBO KabenbHOW CUCTEMbI, kabens unM apmaTypbl, nognajallinx nog AencTeme HacTos-
Liero ctaHgapTa, C uenbio obecnevyeHns rapaHTUM COOTBETCTBUSA MX XapaKTepUCTUK YCTAHOB/IEHHbIM Tpebo-
BaHVAM Nocfie BHECEeHNS U3MEHEHU B KOHCTPYKLMIO, MaTepuasibl UM TEXHOOTMYECKUA npoLecc.


https://meganorm.ru/Data2/1/4294832/4294832147.htm
https://meganorm.ru/mega_doc/fire/postanovlenie/32/postanovlenie_odinnadtsatogo_arbitrazhnogo_apellyatsionnogo_769.html
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MpumeuvaHue — [locne NPoBeAEHNSI TUMOBbIX UCTILITAHWIA NMOBTOPHOE VX MPOBEfEHVe He TpebyeTcs [0 TexX
rop, Moka He GyayT BHECEHbI M3MEHEHVISI B NMPUMEHSIEMbIE MaTepuaribl, KOHCTPYKLMIO Kabenst Wi TEXHOMOTUIO 13roToB/e-
HWs1, KOTOPbIE MOTYT MOB/MSITH HA WX SKCTTyaTaLMOHHbIE XapaKTePUCTUKN

3.2.4 anekTpunyeckue ucnblTaHUA nocrsie npoknagku (electrical test after installation): VcnbitaHus,
NPOBOAMMbIE C LENbI0 NPOBEPKN LLeIOCTHOCTM KabesnbHOl CMCTeMbl Nocne MPOoKIajKu.

MpumeyaHne — VIHTErpupoBaHHble ONTUYECKME S/IEMEHTBI, MPU UX Ha/IMUMK, UCTLITLIBAIOT MO Tpe6OBaHVIIO
3akasuuvka. Buapl ncnbITaHui yCTaHaB/IMBaKT MO CorsiacoBaHUO MeXxay U3roToBUTE/IEM U 3aKa34MKOM.

3.3 [pyrve TepMuHbI U onpeperieHnsa

3.3.1 kabenbHasa cuctema (cable system): Kabesnb, OCHALLEHHbI apMaTypoii, BKOYast 3/1IEMEHTbI, UC-
nosib3yemMble TOMbKO B KAYECTBE KOHLIEBbIX W COeAMHUTENbHbIX MY(PT ANA OrpaHNYeHns BO3AENCTBUA TEPMO-
MexaHnyecknx hakTopos.

3.3.2 HOMMHanNbHasa 3fieKTpuYeckasa HanpsXXeHHOCTb (nominal electrical stress): HanpsihxeHHOCTb
3NEKTPUYECKOro noss, paccuntaHHasa npu UQC Mcnonb3oBaHWeM HOMWHa/IbHbIX NapameTpos.

3.3.3 ucnbiTyeMblii obpasel, (test object): O6bekT, npeacTasnsAwWwmii coboii oTpe3ok (obpasel) kabe-
Ns MM apMatypy, Ha KOTOpPOi NMpoBOAAT MCMbITaHue.

3.3.4 ucnbiTyemas cbopka (test assembly): Cbéopka, npegcraBnstowas coboii kKombuHauno nocneno-
BaTe/IbHO COeAMHEHHbIX UCNbITYEMbIX 006pa3UoB, T. €. kabens 1 apMaTtypbl, Ha KOTOPbIX UCMbITAHWUSA NPOBOAAT
O[HOBPEMEHHO.

3.4 VcnbiTyemble obpasubl

3.4.1 anunHa 3kcTpy3um (extrusion length): AnnHa TOKONPOBOAALLEN XW/bl KAGENS, HA KOTOPYH CNOCO-
60M HenpepbIBHOWN 3KCTPY3MM HaHeceHa U30M5AuUMsa 1 NOAYNpoBOAsLLME COW.

3.4.2 ctpoutenbHaa pgnuHa (manufacturing length): HopmupoBaHHaa anuHa kabenbHOro u3gesnvsa B
OHOM OTpes3Ke.

3.4.3 noctaBo4Has gnvHa (delivery length): AnuHa rotoBoro ka6esns, B TUNOBOM C/lydae Ha KabenbHOM
b6apabaHe, B 6yxTe uUan Ha NOBOPOTHOM CTOJIE.

3.4.4 3aBogcKaa coegmHuTenbHasa mydTa (factory joint): CoegumHuTenbHas mydTa Mexgy AJMHamu
3KCTPY3UM/CTPOUTENBbHBIMU A/IMHAMW, U3TOTOB/IEHHASA B KOHTPOMMPYEMbIX 3aBOLCKMX YCNOBUSAX.

MpumeyaHune — 3aBOACKME COEAVHUTESbHbIE MydITbl MEIOT OAMHAKOBbIE MEXaHUYECK/e W MeKTpuYeckme
XapakTepuCTVIKM C OpUrMHasIbHBIM Kabenem 1 SBMSIOTCA MOSIHOCTBIO MMOKUMU.

3.4.5 noneBasa coeguHutenbHaa mydTta (field joint): CoeguHuTenbHas mydTa Mexay ABYMSA nocrta-
BOYHbIMW A/IMHAMW TOTOBOro kabens, UMeIoLEero BCe KOHCTPYKTUBHbIE 3/1eMeHTbl kabens.

MpumeyaHunsa

1 MoneByto coeyHATENBHYIO MyddTy, KakK NPaBuio, NPUMEHSIIOT A/11 COeAVHEHNS ABYX MOCTABOYHbIX 4/IMH KaGesst
B 30HE MOABO/HOI MPOKIAAKM W B GEPEroBoii 30He. B HACTOSILLIEM CTaHAapTe YCTaHOB/EHbI OfHAKOBbIE TPe6oBaHMs K
MOMEBbIM N PEMOHTHLIM COeAVHUTE bHBIM MydoTam.

2 B HacToflLLeEM CTaHAapTe yCTaHOB/EHbI pasHble Tp96OBaHVIFI K XXECTKAM W TMOKUM COeANHUTESIbHbIM My(*]T am.
3 PeMOHTHasA 1 nosesas coegyHUTe bHbIe My(*)TbI MOIryT MMETb OVNHAKOBYH) KOHCTPYKLAIO.

3.4.6 peMOHTHasa coegunHuTenibHasa mydta (repair joint): CoeguHutenibHaa MydTa, ucnosibdyemas ass
pemMoHTa NoBpeXAeHHOro kabens.

MpumeyaHunsa

1 B HacTOsILLEM CTaHAapTe YCTaHOB/IEHbI PasHble TPEOOBaHWS K XXECTKAM U MMOKUM COeANHUTE bHBIM MydiTam.

2 PemoHTHaA 1 nonesast coeauHUTesbHble MydiTbl MOTYT VMETb OAMHAKOBYHO KOHCTPYKLIO.

3.4.7 xecTkasa coegmnHutenbHaa mydTa (rigid joint): CoegnHutenoHas mydta, KoTopast He MOXET ObITb
noABeprHyTa UCNbITaHMAM Ha M3rnb ans onpefeneHns BO3MOXHOCTM HaMOTKM Ha KaTyLlKy B cocTaBe kabens
Wnn onpegeneHus NpoYHOCTM NPU PacTSHKEHUN.

3.4.8 rmbkasi peMoOHTHas (nonesas) coegmHutenbHasa mydta [flexible repair (field) joint]: MonHocTblO
rmbkas pemoHTHas (nosieBas) coeanHUTeNbHasA MydqdTa, U3roTOB/IEHHAA B KOHTPOSIMPYEMbIX YC/IOBUSIX.

MpumeyaHne — [VBKVE PEMOHTHbIE (MOMEBLIE) COEANHUTESbHBIE MY(PTbI UMEIOT C OPUTMHA/TBHLIM Kabesiem
O[IMHaKOBbIE MEXaHWNYECK/E 1 SNIEKTPUYECKME XapaKTePUCTUKN.
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3.4.9 acmmmeTpuyHasa coeguHuTenbHasa mydta (asymmetric joint): CoeguHuTenbHaa MydTa, KOTO-
pas coefuHsIeT ABa kabens, MMeLnX 04MHAKOBYIO CUCTEMY U30AALUN, HO Pa3Hytd KOHCTPYKLUIO.

MpumeuyaHue — lMpUMeEpPamMN PasHoOIA KOHCTPYKLWW SIBMISIKOTCS pasHble TOKOMPOBOASILLME XWUSbl, U30MSILWS WK
3KpaHbl pasHbIX Pa3MEPOB WM Kabenn A/isi HA3eMHOWM WM MOABOAHON MPOKIAAKU.

3.4.10 6onbwasa anuvHa (long length): AnvHa kabens, Kotopas He MOXET ObITb pa3melleHa B IKpaHuUpy-
eMoli KOMHaTe A1 U3MEPEHUS YacTUUHbIX Pa3psaoB.

3.4.11 3HaunTenbHasa BbicOTa BOJIHbI (Significant wave height): CpegHasa BbicoTa BOMHbI (OT BNaguWHbI
[0 rpebHs), paccumTbiBaeMas 13 TpetTu paccmaTpyMBaemMoro Yncna BOJH, MMELNX Hanbo by amnauTyay.

4 O6O3HaYeHUs1 HanpsHXeHW, MmaTepuasibl U OKPYr/ieHVe Yncen

4.1 HomMWMHa/ibHOe HanpsaxeHwue

HacTosuit cTaHaapT pacnpocTpaHseTcs Ha Kabenu crneayolmx HoOMUHaIbHbIX HanpskeHuit UOU (Um).
UOIU (Um) = 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.

MpumeyaHne — MprYBEAEHHbIE 3HAYEHUS HANPSHKEHUI ABMSIIOTCS NPEANOYTUTE BHBIMK, NMPU 3TOM A0MNycKa-
€TCA MCMo/b30BaTb Apyrue 3HaueHus, NpuHSATble 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 npvBefeHHOM YC/I0BHOM 0603HayYeHUM HOMUHAasIbHbIX HanpskeHnd kabenein UOU (Um):

UO — HOMMHaNbHOE HamnpshKeHe MPOMbILLIEHHON YacTOTbl MEXAY KaXKAoW 13 TOKONPOBOASALLMX XU 1
3emMnel unm meTaniMyeckum 3KpaHoM, Ha KOTopoe paccuutaH kabenb;

U — HOMVHa/IbHOE HanpsbkeHWe MNPOMbILLIEHHOW 4YacToTbl MeXAy TOKOMPOBOASLLMMU XUNamu, Ha Ko-
TOpoe paccumTaH kabesnb;

Um— makcvmMasnbHoe HanpshkeHwe ceTu, npy KOTOPOM AonycKaeTcs akcnayatauus 06opynoBaHus (Cwm.
M3K 60038).

HoMuHanbHoe HamnpsbkeHue kabenst ona onpefeneHHoin 06nacTu MpUMEHEeHUs [O0J/HKHO COOTBETCTBO-
BaTb YC/MI0BUSAM paboTbl CETU, B KOTOPOI MCNONb3YIOT Kabenb. [N ynpolweHus Bbibopa kabens cetm nogpas-
[ensT Ha creayloline KaTeropuu:

- A, K 3TOI KaTeropyum OTHOCAT CETMH, B KOTOPbIX ha3Has Xuia, HaxoAsALWasCcs B KOHTaKTe € 3eMsieil um
3a3eMALLEN XUNOWA, OTKIOYAETCA OT CUCTEMbI B TedeHne 1 MuH;

- B, kK 3TOIN KaTeropum OTHOCAT CETW, KOTOpblE B YC/MOBUSX NPob60s NPOAo/MKaloT paboTaTb B TeUeHWe
3a/jlaHHOrO KOPOTKOro nepvoja BPeEMEHW C OOHON 3a3emeHHon dhasoin. B cootBeTcTBUM ¢ M3K 60183 3ToT
nepuog He fo/MKeH 6bITb 60nee 1u4. B HacTosAweM cTaHAapTe ANns kabenel gonyckaeTca npumeHeHue 6onee
NPOAO/MKUTE/TILHOTO Neproaa, Ho He 6onee 8 U ANs KaxAoro oTAesIbHOro 3aMblkaHns. O6Las npogomKUTE Nb-
HOCTb 3amblkaHuii Ha 3emsto 3a 1 rog He Ao/kHa GbiTh 6onee 125 v;

- C, K3TOW KaTeropmm OTHOCAT CETW, He Boweawmne B kateropuo A nam B.

CnepfyeT yunTbiBaTh, YTO B CETU, A€ KOPOTKOE 3aMblkaHWe Ha 3eM/0 He YCTpaHseTcs aBTOMaTU4ecKu
1 BbICTPO, Ype3MEPHbIE HANPSHXKEHNs Ha M30N5uMn kabens BO BPeMs KOPOTKOro 3aMblKaHUS Ha 3eMJI0 COKpa-
LLalT CPoK cnyx6bl Kabens. Ecnu npegnonaraeTcs, YTo ceTb 6yaeT paboTaTh AOCTATOYHO YACTO B YC/I0BUSX
ANUTENIbHOTO KOPOTKOTO 3aMblKaHWsi Ha 3eMJ/1H0, TO PEKOMEHAYETCS OTHOCUTb CeTb K kaTeropun C.

B Tabnuue 1 npuBeneHbl 3HaveHus UO, pekomeHayemble Ans kabenei, ucnosb3yemblx B TpexgasHbiX
CeTsx.

Tabnunuya 1— PekomeHayemble 3HaYEHUSs HOMUHAIBHOrO HanpsbkeHus U0
B kunososbTax

HomuHanbHoe Hanpskerne UQ
MakcumanbHoe HanpsbkeHue cet Um

Kareropuu A n B Kateropusa C
7,2 36 6,0
12,0 6,0 8,7
175 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 —
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4.2 30N5IUMOHHbIE MaTepuasibl Kabeneii

MN30n5L1M0HHbIE MaTepuasbl kabeneli NpuBefeHsb! B Tabnuue 2 ¢ ykasaHMeM MaKCUMasibHO A0NyCTUMOI
TemnepaTtypbl Ha Xune A5 KaxAoro 13ofsiyMoHHOro matepuana.

Ta6nuua 2— V3onauyoHHble MaTepranbl kabeneli

MakcumansHOo gonyctumas Temneparypa Ha xune, °C
VISONAUMOHHbIN MaTepuan npy HOpMasibHbIX npy KOPOTKOM 3aMblKaHNUK
YC/IOBUSIX 3KCn1yaTaumm NPOJO/IKUTENILHOCTLIO He Boree 5 ¢

CwwmTbIn nonmatuneH (Cra) 0 250
StuneHnponuieHoBast pesviHa (3AMP) 1 BbICOKOMOAY/ 1b- 90 250
Hasi aTueHnponuieHoBas pesvHa (BArP)

3HauyeHNs Temnepartypsbl, NpuBeAeHHble B Tabauvue 2, OCHOBaHbl Ha CneunguyHbIX CBONCTBaX U30N5ALN-
OHHbIX MaTepuanos. lMpy pacyeTe HOMUHAaNLHOIO TOKA HA OCHOBE 3TUX 3HauYeHWli cneayeT yuyuTbiBaTb Apyrue
hakTopbl.

Mpn pacyeTe TOKOBOW Harpysks npu akcnayatauuu kabens B ANUTENIbHOM pexume crnefyeT pykoBO.-
cTBOBaTbCA cTaHgapTamu cepun M3IK 60287 (Bce yacTn).

Mpn pacyeTe TOKOBOW Harpysku kabenei B LUMKIUYHOM W aBapuUiMHOM pexumax cnegyet pyKOBOACTBO-
BaTbCsA cTaHgaptamu cepun MOK 60853 (Bce uactn).

Mpu BblIbOpe TemnepaTypbl NpU KOPOTKOM 3aMblkaHWW cnepyeT pykoBofcTBoBaTbcsa M3IK 60986 u
M3K 61443.

Mpu pacyeTe ToKa KOPOTKOIo 3aMblKaHUA cnefyeT pykoBoacTBoBaTbcd M3K 60949.

4.3 OkpyrneHve yuncen

MopsifoK OKPYTNEHUS UnCen, NPUBEAEHHbI B NPUNOXEHUI B, NPUMEHSIIOT NPU OKPYTNEHUN YMCen 1 3Ha-
YeHWiA, NOoNyYeHHbIX No pe3ynbTaTaM UCMbITaHWA, NPOBeAEeHHbIX B COOTBETCTBUM C HACTOSLIUM CTaHAapPTOM.

5 KOHCTpyKumsa kabens

5.1 O6LKe NOMoXeHUs

TpeboBaHUA K KOHCTPYKUMKN Kabens yctaHoBneHsbl B 5.2—5.10.

5.2 TokonpoBoAALLME XUNbI

TokonpoBoAsALLME XUMbl JO/MKHbI ObITh knacca 1 unM 2 n3 OTOXOKEHHOW Meau € MeTaslIMYyeckMm mno-
KpbITUEM WMAN 6€3 HEro, UNN M3 a/ItOMMHUS WX €ro cnjaaeBa M cooTBeTcTBOBaTb MOK 60228. [na BCex TOKO-
NPOBOAALLNX XWUN cnefyeT NpeAnpuHATL Mepbl MO 06ecneyeHno NPofosSibHON BOAOHENpOoHMUaemocTun. o
COINacoBaHWI0 MeXAy 3aKka3uMkoM U M3roToBMTENeM TpeboBaHMEe K TOKOMPOBOASILLEN XuUne No BOAOHENPOHM-
LaemMoCcTu JornyckaeTcs He NpeabsBATb.

5.3 V3sonaunsa

M3onauns fosmkHa 6bITb BbINOSIHEHA M3 3KCTPYAMPOBAHHOIO M30/IALMOHHOIO MaTtepuasia O4HOro U3 Tu-
MoB, yKa3aHHbIX B Tabnuue 2.

[nsa kabenein npu MakcMMasbHOM 3HauyeHuu HanpshkeHus cetr UmHe 6onee 36 kB, npu KOTOPOM Aony-
CKaeTcs akcnayataums o60py[oBaHus, HOMUHaIbHAsA TONWMUHA n3onsaumm ykazaHa MOK 60502-2:2014 (pas-
fen 6). Mo cornacoBaHMio MeXay 3aKa3uukom W W3roTOBUTENeM TOMLUHY M30MAUMM BbiGMpalT € yYeToM
LOMNYCTUMOW HaNpPsXXEHHOCTW 3/1EKTPUYECKOro noas npu 3afaHHoM 3HadeHun Um.

Ans xabeneii npu MakCMMasibHOM 3HaYeHuUM HanpshkeHus cetm Umot 36 o 72,5 kB HOMUHasbHY0 TON-
LWMHY M30NSAUMM yCTaHaB/IMBaeT N3rOTOBUTEb.

[nsa Bcex kabenei npy BbIGpaHHON TONWMHE U30NALMN OOMKHO BINONHATLCA cnepylowee TpeboBaHue:
HOMVHa/IbHOE 3HaYeHMe HanpPsHKEHHOCTW 3/1IEKTPMYECKOro MOJs Ha 3KpaHe TOKOMPOBOAALWEN XW/bl AOMKHO
6bITb He 6onee 8,0 kB/MM, Ha aKkpaHe m3onaumm — He 6onee 4,0 kKB/MM.

TpeboBaHus K U3oNAuMN Kabenei, paccumTaHHbIX Ha 60/blIME HOMUHAsIbHbIE 3HAYEHUS HanpsXXKeHHO-
CTW 3/1IEKTPUYECKOro Nons, — B CTaAUN PacCMOTPEHUS.
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TonwyHa pasfenuTenbLHOro cos UK 3/1eKTPONPOBOASALLErO SKpaHa No TOKONPOBOAsILEl Xune um no
U30/ISILUN HE BXOAWT B TOJILLMHY M30MALMUN.

5.4 SkpaHunpoBaHue

DKpaH Mo U30/IMPOBAHHOM XuWne 0AHOXUbHBIX UK TPEXXUNbHbIX Kabenei Ao/MKEH COCTOSATL U3 3KpaHa
No TOKOMPOBOASLEN XWe 1 3KpaHa Mo M30/ALuK.

OKpaH Mo TOKONPOBOASILLEl XWUe A0/HKEH ObiTb HEMETA//IMYECKMM W COCTOSATb M3 MOJYNPOBOASILLENO
3KCTPYAMPOBAHHOIO KOMMNayHaa, KOTOPbIA MOXET ObITb HA/IOXEH MO BHELLHEV CTOPOHE No/ynpoBoAsALLel feH-
Tbl. MoNynpoBoAsiNiA 3KCTPYAMPOBAHHbIV KOMNayH/ A0/KeH o6nafaTth aaresuneli K sonsiumn.

OKpaH Mo M3015UMN AO/MKEH COCTOATb M3 MOJIYNPOBOASLLEI0 HEMEeTa/I/INYecKoro C/iosi B COYETaAHUM C
MeTasI/INYECKUM 3/IEMEHTOM.

HemeTannuuecknii cnoii Ao/mkeH ObiTb HAHECEH 3KCTPY3Wei HEeMOCPEACTBEHHO Ha M30MSLMIO Kakaol
XXU/bl N COCTOATbL M3 MOJYNPOBOASLLEr0 KOMMNAayHaa, NPUBAPEHHOTO K U30/ISILNK.

MonynpoBoAsime aKpaHbl A0/MKHbI ObITb NPUBAPEHbI K M30M1AUMK ANna obecneyveHns nyylleli CTOMKoCTH
K MEXaHMYECKMM HanpshKeHWsIM Npu npoknajke kadens.

Cnoit nonynpoBoAsieilt NeHTbl WX NOMYNPOBOAALWEro KoOMnayHaa MOXeT 6biTb Ha/IOKEH HA KaxAyto
N30/IMPOBAHHYIO XMWY UM HA CKPYTKY M30/IMPOBAHHbBIX XU,

5.5 MeTanan4yeckuin akpaH

MeTannnyeckuin aKkpaH HaknagblBalT Ha KaXAyl U30IMPOBAHHYH XWUY WM Ha CKPYTKY M30/IMpOBaH-
HbIX XuUN. MeTannmuecknii akpaH AO/HKEH COCTOATb U3 OAHON WM HECKOSbKUX NEHT, uax 6biTb B BUAE ONneT-
KW, UM KOHLEHTPMYECKOro MOBMBA NPOBOJIOK, WU COYETAHMS MPOBOJIOK U NIEHTbI (JIEHT), AN MeTalINYecKol
060/104KMN.

Mpy U3roTOBNEHUN METAaNIMYECKOro 3KpaHa [o/mkHa OblTb 06ecneyeHa NpoAofibHas BOAOHENpPOHULA-
€MOCTb, KOTOPYI0 MOATBEPXAANT NPOBEAEHUEM UCMbITaHW. AN obecrnevyeHuss MexaHU4Yecknx u afiekTpuye-
CKMX XapaKkTepucTuK Npu BbiGOpe MaTepuana skpaHa crefyeT y4YuTbiBaTb BO3MOXHOCTb KOPPO3UWU.

B 0co06bIx cnyyasx 6pOHI0 U3 CTasibHO NPOBOAOKM TPEXXKU/bHBLIX Kabenei paccMatpuBaloT kak meTan-
Nn4ecknii aKpaH.

5.6 MaTepuasibl HapyXHO 060I0UYKM M30/IMPOBAHHO XUSbI

Mpy Heo6xoAMMOCTU AOMyCKaeTCs HaknaAblBaTb HAPYXHY 060/104Ky N0 MeTasl/In4ecKoMy 3KpaHy. Pe-
KOMeHAyeTCA MCNONb30BaTh HapyXHyl 060/104Ky Ha ocHOBe nonuatuneHa (M3) Tuna ST7 (cM. Tabanubl 5
n7).

[JonyckaeTca ucnonb3oBaTb HapyXHyH 060M104Ky M3 nonynposogsuwero M3. PekomeHayeTcs noabu-
patb MaTepuan A9 Hapy>XHOW 060/04YKM Takum 06pa3oM, YTOObl OH MMeNn oAuHakoBble ¢ M3 Tuna ST7 He-
3/1IeKTpUYECKME XapaKTEPUCTUKN, 3a UCKNIOYEHNEM COLEPXKAHUSA CaXu.

CnepyeT yunTbiBaTb NepexofHOe nepeHanpshkeHne, KOTOPOoe MOXeT BO3HMKaTb B Kabensx 60/bLuoi
OJIVHBL.

5.7 O6wan ckpyTKa TpexXXKWU/bHbIX Kabene ¢ NpuMeHeHVUeM 3anosiHUTenNe

O6was ckpyTKa TPEXKUSbHbIX Kabenei fo/mKkHa COXpPaHATb NPUGAN3NTENIBHO KPYIIyo hopMy.

Matepuansl, UCNOb3YEMbIE 415 3an0sHUTENEen 1 NoAYLWKN, AO/KHbI COOTBETCTBOBATL paboyein Temne-
paType kabensi v 66ITb COBMECTUMbIMU C U30NPYOLLUM MaTepUasioMm Wuau marepuasom o60/104KK, a Takke
C MOPCKOWA cpeaoii.

5.8 BpoHs kabens

Ka6ennm moryT umeTb GPOHIO M3 KPYI/bIX WK MAOCKMX MPOBOJSIOK. POBOJIOKU A0/IKHbI GbiTb U3rOTOB-
NeHbl U3 OLUMHKOBAHHOW CTanun, HepXaBelLlell ctasiv, Mean Wiu NyXeHOW meaun, Wan Apyrmx KOppO3MOHO-
CTOMKMX MeTanlInYecknx CrnjaBoB. B HEKOTOPLIX CydYasx C Le/bilo YMeHbLEHUs Macchl kabens 6poHs MoXeT
npeacTaBnaTb co6oii KOMOMHALMIO MeTaIMYECKNX U NAACTUKOBLIX MPOBOJIOK.

Mpy HEO6XOAMMOCTM [OMYCKAETCA HaknadblBaTb AONOSHUTESbHbLIN CMON MEeTa/IMYECKUX NNEHT ANs AO-
MOMHUTENbHON 3alUTbl Kabensi B 0Co6bix 061aCTX NPUMEHEHWsI.

BpoHA COCTOWT M3 OAHOMO0 WM ABYX CIOEB MPOBOIOK, HAMIOXEHHBIX B OGHOM WM MPOTUBOMOSIOXKHBIX
HanpaBfeHUsIX B 3aBUCUMOCTM OT YC/IOBUIA CKPYTKM U TPEGYEMbIX MEXAHUYECKMX XapakTepucTuk. BpoHs Ha-
KnafblBaeTcsl Ha NoAyLiKy BO M36exaHue NoBpexaeHuss N30/IMPOBaHHOM Xubl (Ku).
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[Ns 0fHOXW/bHBIX Kabeneilt MCNonb3yrT HEMAarHUTHY GPOHHO.
Mpu BbiIGOpe MaTepuana 6pPoHU cnefyeT yunTbiBaTb BO3MOXHOCTb KOPPO3MM He TOMbKO A/ obecneye-
HMS MeXaHMYeCKOl, HO 1 3/IeKTPUYecKoii 6e3onacHoCTu.

5.9 HapyxHblii NnokpoB kKabensi

MaTepuanbl, UCNOMAb3yeMble AN HAapPYXHOro NOKpoBa Kabens, kak NpaBwuio, AOMKHbI UMETb TKaHeBYHO
OCHOBY (Hampumep, NOAUMPONWIEHOBAas MpshKa) COOTBETCTBYIOLLEW TOJILMHBLI, COOTBETCTBOBATbL paboueit
Temnepartype kabens u 6bITb COBMECTUMbIMU C MaTepuanamu kabens, ¢ KOTOPbIMU HapyXHblli MOKPOB CO-
npvkacaeTcsa (Hanpumep, meTannmyeckas obosiouka, 6POHSA, HapyxHas ob6osouka Wan gpyroin matepwan), u
C MOPCKOW cpepo.

B kauecTBe HapyXHOro NOKpoBa BMECTO TEKCTU/IbHON NPsXXW AONyCKaeTCcs HaknaabliBaTb 3KCTPYAUPO-
BaHHbIV CNOA.

5.10 YnakoBka

B 3aBMCMMOCTU OT A/IMHbI COEAMHEHNS Kabenn MoryT GbiTb HAMOTaHbl Ha GapabaHbl, Y/I0KeHbl B ByXTbl
WM PacnosioXeHbl Ha NMOBOPOTHLIX CTOMax. Ec/n kaGenu ynoxeHbl B 6YXTbl C pUKcalmeli Ha KaxaoM BUTKE,
TO Kabesib NoABEPralT CKPyuMBaHuUio Ha 360° npu 3TOM c/leayeT yuuTbiBaTh paguyc u3rmba ans npeaotspa-
LLEHNS NOBPEeXAeHNs1 kabens.

6 [aHHble Ana naeHTudmkaunum Kadens

[ns npoBefeHna ucnbiTaHWii kabensa n kabenbHOW CUCTEMbI, a Takke perucTpauumn pesynbTatoB uUc-
nblTaHuii Kabenb NN KabenbHY cuctemy cneayeTr uaeHTUUUMpoBaTb. [Na 3TOr0 U3roToBUTENb [AOJIKEH
ykasaTb cnefyrlimMe AaHHble:

a) HaMMeHOBaHWe M3roToBMTENS, TUN Kabens, ero o603HavYeHne u gaty U3roToBseHus (gara nocnegHeii
chasbl npolecca M3roToB/IEHUNA) UKW KOAUPOBKY AaTbl;

b) HOMWHasbHOE HanpshkeHne — 3HadeHus UO, U, Um (cm. 4.1 n 8.4);

C) MakcumasnbHyl rnybuHy npoknagkM B BOAE;

d) TvMn TOKONPOBOASILLEN XUNbl, MaTepuas, U3 KOTOPOro OHa M3roTOBJIEHA, HOMUHA/IBHOE CeyeHre, MM2;
KOHCTPYKLMIO XW/bl; Mepbl, NpeanpuHaTbie Ans obecneyeHust NpoAosibHOM BOAOHENPOHMLAEMOCTH;

€) W30MAUMOHHbIA MaTepman U HOMUHasbHY TOMWMHY n3onaumm tn (cm.5.3);

f) cnoco6 HanoxeHma n3onaunu;

4) Mepbl, NpUMeHsieMble A1 06ecneyeHnsl BOAOHENPOHMULAEMOCTU 3KpaHa,;

h) mMaTepuan 1 KOHCTPYKLMIO MeTan/IMYecKoro sKpaHa, Hanpumep 4Yncno v guameTp NpoBOJIOK; CONpPo-
TUMB/IEHWE METa/I/INYECKOro 3KpaHa MOCTOSIHHOMY TOKY; MaTepuasl, KOHCTPYKLMI W HOMUHANbHYH TOJILLUHY
MeTasI/In4eckon 060/104KM WU NPOAOSILHO HASTOXKEHHON MeTan/iMyecko neHTbl v onbru, obagarLmx
aaresuneli K HapyXHoi 06onouke (Npu HanMuum);

i) MaTepuas Y HOMUHa/IbHYO TOJILLNHY HAaPYXXHO 060/104KN (NPpYU HaNn4nn);

j) TMn matepuana, 4ucno C/I0EB, HanpaB/ieHNE CKPYTKM U AMaMeTp NPOBOJIOKU B KaXAOM C/l0e NpOBO-
JIOYHOWN 6POHK; TN MaTepuana v TOAWNHY AO0NOSTHUTEIbLHOTO CN0S MeTaIMYecknx NeHT (Mpu Hannyuu);

K) Tun matepmana v TOAWMHY HapyXXHOro Nokposa (Npy Hannuum);

) HOMWHaNbHbLIA AnaMeTp TOKONPOBOAALLEN XuUnbl d,

T) HOMWHAasbHbIA HapYXHbIA gnameTp kabens D;

n) HOMWHAaNbHOE 3HAaYeHWe BHYTPEHHEro anametpa dffn pacyeTHOe HOMUHAa/IbHOE 3HAYeHVEe HapyXKHO-
ro agnametpa usonauum D/o;

0) HOMWHAJIbHYI0O €MKOCTb MEXAY XWMNO0N N 3KpaHOM WAM MeTansimdeckoli 060104KOR, NPUBEAEHHYIO K
1 kM ANuHbI Kabens;

p) HeobxoAMMOCTb MpoBeAeHMA NpeaKBaNUKaLMOHHbIX UCNbITaHWIA KabesibHOM cucTtemMbl u/mnn pac-
YyeTHble 3Ha4YeHNs1 HOMUHaNbHOW HaNPSHKEHHOCTWN 3NEKTPUYECKOro MO Ha aKpaHe no xune E-n Ha akpaHe no
nsonsiumm £0, BblUMC/IEHHbIE MO hopmyiam:

2Un

dii* In(~/o | dij)
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2L1)

Eo= D/o « In(D/o / c1y)

roe Djo = duy+ 2tn\

Djo — pacueTHoe 3HaueHMe HOMUHA/IbHOTO Hapy)XHOro AvameTpa U30NSUUK, MM;
djj— HOMWHaNbHbI BHYTPEHHWIA AnamMeTp W30AALUKU, MM;
tn — HOMWHasIbHAs TOJILMHA U30MISALMK, MM.

7 OaHHble ana naeHTurkauym apmartypbl

[ns npoBeAeHNs UCMbITAHUIA KabenbHbIX CUCTEM UM apMatypbl K HUM W perncrTpauumn pesynbTaToB Uc-
nbiTaHWii KabesibHas apmaTtypa A0/DKHa 6bITb NAeHTUMLMPOBaHa.

[nsa 3TOro u3rotoBuTE b AO/KEH YKa3aTb cnegyllme AaHHble:

a) uaeHTUMKaumnoHHbIe AaHHble kabens, NPUMEHSeMOoro ANns WCMbITaHU apmatypbl, B COOTBETCTBUU
C pasgesniom 6;

b) MHOPMALMIO 0O COEAUHEHUSAX XU N METaNINIMYECKNX 3KPaHOB, UCNO/Ib3yeMbIX B apMatype:

- TEXHOJIOTUI0 MOHTaxa,

- obopyaoBaHve, MHCTPYMEHTbI U HEOOXOAUMbIE HACTPOKM,

- MOpPAAO0K NOATOTOBKM KOHTaKTHbLIX MOBEPXHOCTEN,

- TVN, CCbINIOYHbIVE HOMEP W ApYyrMe XapakTepucTUKU coeaunHuTens,

- nogpobHoe onucaHve TUMNOBOrO MCMbITAHUA COefMHUTENs (eCnN ero UCMob3YHoT);

C) WAEHTU(UKALNOHHbIE AaHHble apMaTypbl:

- HaMeHOBaHWe V3TOTOBUTENA U YepPTEeXH,

- nogpobHoe onncaHue 3axuma gns 6poHu (Npyu Hanuuun),

- TN, o603HaYeHue, gaTy U3roTOBIEHUA WU KOAUPOBKY AaTbl,

- HOMWHasIbHOE HanpsXxeHue [cM. pa3gen 6, nepeuyncnexue b)),

- HanMume MHCTPYKUUM NO MOHTaXy (CCbUIKA W1 AaTy).

8 YcnoBua vcnbiTaHui

8.1 TemnepaTypa OKpyXatoLlei cpeqbl

WcnbiTaHus npoBoAsaT Npu TemnepaType okpyxatoueli cpedbl (20 £15) °C, eciv B KOHKPETHOM MeToae
UCNbITaHWs1 He yKkasaHo MHoe. OTKNOHEHME OT 3TOr0 TEMMEPATyPHOro AvanasoHa ycTaHaBUBaloT Mo COrnaco-
BaHMIO MEeX/y W3roTOBUTESIEM U 3aKa3UMKOM.

8.2 YacToTa 1 (hopma BOJIHbI A1 UCMbITAHUIA HanpsiXkeHueM NepemMeHHOro Toka

Ecnn He ykasaHO MHOe, TO 4acToTa MCMbLITATENILHOTO HAMNPsHKEHUs] MEPEMEHHOT0 Toka fO/KHA GbiTb B
ananasoHe ot 10 go 500 My, ®opma BO/HbLI 3TOF0 HaNPSHKEHUS A0/MKHA ObiTb CUHYCOMAANbHOW. YCTAHOBMEH-
Hble 3HAYEHUs ABNSAIOTCS CpefHeKBaApaTUYHLIMU.

8.3 VcnbiTaHue rPO30BbIM NMMNYJ/IbCHbIM HaNpsA>XeHnem

VcnbiTaHne npoBogAaT B cooTBeTcTBUM ¢ MIK 60230.

8.4 3aBUCMMOCTb Mexagy mcnbitate/ibHbIM NN HOMUHa/TbHbIM HanpsA>XeHnAaMn

Ecnu vcnbiTaTenbHoe HanpshkeHue HOPMUPOBAHO Kak KpaTHoe HOMUHa/IbHOMY HanpshkeHuio UO, To ans
onpeaeneHnst UcnblTaTeNlbHOro HanpshxeHust 3HaveHne UOA0/MKHO COOTBETCTBOBATL YKa3aHHOMY B Tabnuue 4.

Ons kabeneii 1 apmaTypbl, HOMUHaNIbHOE HampshKeHWe KOTOpbIX He NMpuBeAeHo B Tabnuue 4, 3HayeHue
U0 anst onpegeneHnst NCNbITaTe/IbHOrO HaMpPsHKEHUS JoMycKaeTcs Bbl6UpaTb M3 6AnKaiiluero psga sHadeHwui
npu ycnosuu, 4to 3HauyeHne Um ans kabens v apmatypbl He MPEeBbILLIAET COOTBETCTBYIOLWENO 3HAYEHUS U3
Tabnuusl 4. ECNM HOMUHA/ILHOE HanpshKeHUe He NpUGInXKaeTcs HU K OAHOMY U3 3HauyeHuii B Tabnuue 4, To
3HaueHue UO, sIBNSiIOLLEECS OCHOBOM WCMbITATENIbHOTO HAMPSHKEHWS, AO/MKHO 6biTb paBHLIM HOMUHAILHOMY
3HAYEHUIO, TO €CTb 3Ha4YeHuto U, AesleHHOMY Ha V3. 3HaYeHUs WCMbITaTE/IbHOMO HaMPSHXKEHWUs yCTaHaBAMBAOT
nyTem pacyeTa C UCMOJSIb30BAHMEM MHOXWUTENEl, yKasaHHbIX B Tabnumue 4, UM UHTEPMoAaLnumn, ecnm MHOXN-
TENN He yKa3aHbl.



FOCT P M3K 63026—2025

B HacTosleM cTaHAapTe ucnbiTatesibHble HanpPs)XeHUs OCHOBAaHbl Ha MPefnosioXeHUn O TOM, YTOo Kabe-
nn 1 apMartypy NpuMeHsT B ceTax kateropum A wam B no M3K 60183.

8.5 OnpepgeneHve TemnepaTypbl TOKONpoOBoOAsALLEel Xubl Ka6ens

Ons onpepenenust hakTUyeckoli Temnepatypbl TOKOMPOBOAALWEN XMMbl kabens pekomeHayeTcs Wuc-
nosib30BaTh OAWH M3 METOAOB UCMbITAHWIA, NPUBEAEHHBIX B NPUIOXEHUN A.

9 TlMpuemo-caaTo4Hble UCNbITaHUA Kabenen 1 apmartypbl

9.1 O6uwme NoNoXeHUs

Kak npasuno, kabenu nsrotaBnnBalT 601bWINMU ASIMHAMM, NO3TOMY B C/lydae BO3HUKHOBEHUS 3aTpyn-
HeHWli Npu NPOBEAEHUN UCMbITAHUSA HanpshkeHVeM MepemMeHHOro Toka MOXeT noTpeboBaTbCcs cneuuanbHoe
obopypnoBaHue.

Mpruemo-caaToUHble UCMbITaHUA NoAPa3AeNnsAlT Ha UCNbITaHUSA, MPOBOAUMbIE HA CTPOUTE/IbHbIX AJIMHAX
kabeneli, Ha 3aBOACKMX MyddTax, Ha NOCTaBOYHbIX A/IMHAX kabeneli 1 Ha apmatype.

[Npnemo-caaTtoyHble UCNbITaHUA NPOBOAAT no 9.2—9.4.

9.2 rlpI/IeMO-C,EI.aTOLIHbIe NCMNbITaHNA Ha CTPOUTEJIbHbIX AJINHaX kabenen

9.2.1 'amepeHne 4acTUYHbIX paspa[oB

Ecnn gnuHa kabensa gocratovHa AN NPOBEAEHUS U3MEepPeHW YacCTUYHbIX pas3psfoB, TO UCMbITaHue
npoBoAAT B cooTBeTcTBUN ¢ M3OK 60885-3 3a ncCkIoYeHMEM TOro, 4YTO 3HAYEHUA YYBCTBUTENLHOCTU, onpeje-
neHHble No M3K 60885-3, fo/MmkHbI ObITb He 60n1ee 10 NKA. 3HauyeHme 3aTyxaHus MMMYNbLCOB cnepyeT onpe-
[enaTtb B cooTBeTCTBMU ¢ MOK 60885-3 npu ycTaHOBNEHUN 384aHHOTO YPOBHSA YYBCTBUTE/IbHOCTU.

3Ha4vyeHnss YaCTUYHbIX pa3pALoB M3MEPSIOT B CNefyoleM nopsake.

VcnbiTatensHoe HanpsXXeHne NOoCTeneHHo nNogHMMaloT Ao 3HavyeHna 2U0, Bbliaepxunsalot B TedeHne 10c
W 3aTeM MOCTENEHHO CHMXalT A0 3HayeHus 1,73UQ

Mpu 3HavyeHnn HanpsxeHua ~J3UO He [o/DKHbI ObITh 3addUKCUPOBaHbI paspsagbl OT UCNbITyeMoro 06-
pasua, npesblllakoLe 3a4aHHblii YpOBEHb YYBCTBUTEIbHOCTMW.

Tak KaKk HeBO3MOXHO pasMecTUTb 6o/bluMe A/IMHbI kabensa B aKkpaHWpyemol cpefe, TO UCMbITaHUS no
M3K 60885-3 He npoBogAaT. Ecnu namepeHnsa 4acTUYHbIX paspsnoB BCe-Taku NPOBOAAT, TO UX pe3ynbTarthl 4,0-
nyckaeTcs MCNoJsib30BaTb TO/IbKO B CNPAaBOYHbIX LEensx.

Ecnun anuHy kabens cuutatoT 60nbwoi (cm. 3.4.10), TO U3MEpPeHMe YaCTUYHbIX paspsaaoB fonyckaeTcs
NPOBOAMTL Ha KOPOTKUX ASIMHAX Kabensa no cornacoBaHUio Mexay W3roToButesieM U 3aKkas3umkom. B atom cry-
yae 4yBCTBMTE/IbHOCTL N0 M3OK 60885-3 gomkHa 6biTb He 6onee 5 nKn.

9.2.2 VicnblTaHVe HanpsXeHueMm nepemMeHHOro Toka

VicnbiTaHne HanpskeHneM nepemMeHHOro Toka NpoBOAAT MpY Temnepartype oKpyxawLleid cpefp.

VcnbiTatenbHoe HanpsXeHwe MocTeneHHo MoAHUMAalT A0 YCTaHOB/IEHHOIO 3HA4vYeHus, 3areM Bblaep-
XMBAKT MeXAy TOKOMPOBOASALLEN XWI0N N METa/I/IMYECKUM 3KPAHOM B TEUYEHME YCTaHOB/IEHHOrO BPEMEHU B
COOTBETCTBMM C rpadooin 4 Tabnanubl 4.

Mpy 3Ha4yeHMn HanpskeHnsa 1,5U0 He AO/MKHbI 6biTh 3aiMKCUPOBaHbI pa3psdbl 0T UCMbITyeMoro obpas-
ua, npesbilaKLWne 3asBIEHHYI0 YYBCTBUTENILHOCTD.

Bo Bpems uCMbITaHWA He AO/HKHO NMPoU30iTh Npobos 130aaumK.

JonyckaeTca npepbiBaTb UCNbITaHWe, Hanpumep BCAEACTBME Neperpesa MchbiTatesibHOro obopyaoBa-
HWS, NPU COOTBETCTBMM TPeBOBaHWIO K 0OLLel ANUTENBHOCTU UCMbITAHNS.

9.3 MNMpuemMo-cpaToyHble UCMbITAHNA Ha 3aBOACKUX MydiTax

PekomeHAaLMM No NpoBEAEHUI0 MPUEMO-CAATOUYHbIX MCNbITaHW Ha 3aBOACKUX MydTax NprBefeHbl B
npunoxeHun F

9.4 Mpuemo-caaTouHble UCMbITAHUS HAa MNOCTaBOYHbIX AJSIMHAX KaGenel

9.4.1 O6LMe NoNoXeHUs

[aHHble ncnbiTaHNs SBASAOTCS 3aBOACKMMU MPUEMO-CAATOYHLIMWU UCNbITAHUAMMW, NPOBOAUMbLIMK Ha MO-
CTaBOYHOW AnvHe kabens. Ecnm noctosiHHOEe MexaHuyeckoe ob6opyaoBaHune (Hanpumep, yCTPocTBa A nog-
BewnBaHNA Kabens) MOHTUPYHT Ha Kabesnb A0 ero nocTtaBku, TO MPUEMO-CAATOYHbIE UCMbITAHUSA NPOBOAAT
noc/sie MOHTaXa Takoro NOCTOSAHHOTO MEeXaHW4YecKkoro 06opyaoBaHuS.
10
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9.4.2 VicnbiTaHne HanpsiXeHMeM nepemMeHHOro Toka

Kaxayro nmocTtaBoYHyO0 ANIMHY kabens nogsepralT UCMbITAHUIO Hanps)XeHueM nepemMeHHOro Toka B COo-
oTBeTCcTBMM C 9.2.2. Ecnmn noctaBoYHas AnvHa SABMASETCSA CAWWKOM 60MblIOi ANS NPOBEAEHUS MCMbITaHMs
NPUNOXEHNEM HaMNPSXEHUS, 3HaYEeHUe KOTOPOro ykasaHo B rpadie 4 Tabnuupl 4, TO N0 COrNacoBaHUI0 Mexay
N3roTOBUTENIEM W 3aKa34yMKOM MPUMEHSIOT MCMbITaTe/IbHOE HanpsXXeHWe MeHbLUero 3HayeHus, HO 6osblueli
ONNTENBHOCTMW.

9.4.3 ViI3mMepeHne YaCTUYHbIX pa3psanoB

Ecnn noctaBoYHble ANIMHBI OTHOCUTENBLHO KOPOTKME, TO A0NYCKAeTCA NPOBOANUTL U3MEPEHUSA YACTUUYHbIX
paspsAoB Ha KaxAoW NMocTaBOYHON AsivHe kabens. McnbiTaHne npoBoAsAT B COOTBETCTBUM € 9.2.1 BMECTO uc-
NblITAHUS Ha CTPOUTENbHOW A/IMHE.

Ecnn namepeHuss yacTmyHbIX paspsgoB NPOBOAAT Ha kabene 60sblwioin anuHel (cm. 3.4.10), To nx pe-
3y/ibTaTbl MUCMNOJIb3YIOT TO/ILKO B CNPAaBOYHbIX LENAX.

9.5 TMpuemMo-cAaToYHble UCMbITaHUS Ha apMaType

Mpnemo-caatouHble UCMbITAHNA Ha COeAMHUTESbHbLIX (33 UCKTI0YEHMEM 3aBOACKMUX MY(T) M KOHLEBbIX
MydTax NpoBOAAT B COOTBETCTBUM € TpeboBaHusMu MIK 60502-4 nnn M3IK 60840.

Ecnn Ha apmatypy He Obliv YCTaHOBJ/IEHbI 3/1IEMEHTLI, MPeABapuUTe/ibHO U3rOTOBJIEHHbIE B 3aBOJCKUX
yCNoBMAX, TO MO COMNacoBaHWUI0 MexAy W3roTOBUTENIEM W 3akas3yvKoM MNPUMEHAIOT Haubosiee NnoaxonsLyuii
meTof (Mpy ero HaaMyMn) NPoBEPKM KavecTBa apMaTypbl.

10 MNepuoguyeckme ncnbiTaHUA Kabenemn

10.1 O6wme NoNoxeHus

Cnepytowme ucnbliTaHsa No NepeyvyncrieHnsM a)—i) NPOBOAAT Ha KaxJoi TOKonpoBoAsllel Xune o06-
pasua kabens, ucnbiTaHWe Mo nepeyncnieHnto j) — Ha kabene:

a) npoBepka TOKONPOBOASALLEN XUSbI;

b) M3MepeHve 3N1eKTPUYECKOro CONPOTUBAEHUS XUMbl 1 METaN/IMYECKOro 3KpaHa;

C) M3MepeHue TOMLMHbI N30MALUK;

d) namepeHune TONWMHLI HapYXXHOW 060/104KM (MPU HaMUUK);

€) M3MepeHue TOLWMHbI MeTanINYeckoit 060104k (MPU HaANYUN);

f) namepeHue anameTpoB (ecnu TpebyeTcs);

[) vchnbiTaHMe Ha Tennosyto gecopmauunto nsonaumm nsz Cra, 3P n BArP*;

h) n3mepeHune emkocTu;

i) MCMbITAHWA 3/1EMEHTOB KOHCTPYKLUMK Kabensa ¢ NpoAoNbHO HAIOXKEHHOW MeTan/iMyeckoin NeHTol nnm
honbroin, o6nagaroLlein agresmein K Hapy>xHoli 060104ke;

j) npoBepka kabens.

HacToswmnii cTaHfgapT He ycTaHaBnuBaeT MeTOAbl UCMbITaHUii BOSTOKOHHO-OMTUYECKMX Kabenew, koTo-
pble MOryT BXOAWUTb B COCTaB NOABOAHLIX kabenei. B Taknx cnyyasx crefyet pykOBOACTBOBATbLCA AUPEKTUBA-
MW TEXHMYECKOro KoMuTeTa no ctaHgapTusauun MIK/TK 86 MexayHapoaHOi 3/1eKTPOTEXHUYECKO KOMUCCUM
(M3K).

10.2 Mepnogn4YHOCTb UCNbITaHNN

VicnblTaHna NpoBOAAT C NEPUOANYHOCTBLIO, YKa3aHHOW B HOPMATUBHbLIX AOKYMEHTaxX N0 KOHTPO/IO Kade-
ctBa. Ecnu Takue JOKyMeHTbl OTCYTCTBYHOT, TO NpU NOCTaBke kabens AsiMHoi He 6onee 20 kM MpoOBOAAT ne-
progmyeckue ncnbiTaHus. MNoBTOpPHbIE NepUoAUYeckne UCNbITaHUS NPOBOAAT AN KaXKAOoW AONOMHUTE NbHO
NnoCTaBOYHOI ANUHbI Kabensa 50 kM. Jnsa ucneiTaHuii oTémpaloT ABa obpasua OT 0AHOM NOCTaBOYHOW AJIMHbI C
o6ounx KoHUOB Kabens.

10.3 lNoBTOpHbIE NepuoanYecKkme UcnbiTaHuA

Mpy NOMyYEHUN HEYA0BETBOPUTESbHBIX PE3Y/bTATOB UCTbLITAHWA XOTS 6bl B OAHOM M3 METOAOB, Nepe-
uncneHHbIX B pasgene 10, oT6MpaloT HoBble 06pasLpbl kKabesns ABYX APYTMX CTPOUTE/bHLIX AJIMH TOl e nap-
TAU 1 NOABEPraloT TEM Xe UCMbITaHWUsAM, B KOTOPbIX Ha NepBbiX 06pasuax noslyyeHsbl HeYyq0B/eTBOPUTESbHbIE

VicnpasreHa owmnbka opurmHana.
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pe3ynbTaTthl. Ecnyn pesynbTaThbl UCNbITaHWUI Ha HOBbIX O6pasuax 6yayT yAOBAETBOPUTENbHbLIMK, TO BCHO Nap-
TMIO Kabensi, OT KOTOPOI OHW OblAM OTOGpPaHbl, CUMTAKT Kak COOTBETCTBYHLLYI0 TPebOBaHMAM HaCTOSALLETO
cTaHgapTa. Mpy nonyvyeHnn HeyAOBNETBOPUTENBLHOMO pesynbTara UCMblITaHWil XoTa 6bl 0gHOro obpasua, oTo-
6GpaHHOro OT Kabensi OfHOW M3 3TUX CTPOUTESbHLIX AMIMH, NapTUIO Kabens cuMTalT He COOTBETCTBYIOLLEN
TpeboBaHUsAM HacTosLero ctaHgapTa.

10.4 NMpoBepka TOKONPOBOAALLEN XU/bI

CoOTBETCTBME KOHCTPYKLMU TOKOMPOBOAALLMX XUl TpeboBaHMAM M3IK 60228 unn KOHCTPYKUMK XWSbl,
npMBeLEeHHO B HOPMaTUBHOM [OKYMEHTE Ha KOHKpeTHOoe wu3genue, NpoBepsioT BHELUHUM OCMOTPOM WK
(ecnn BO3MOXHO) N3MEPEHMNEM.

10.5 N3mepeHne 3/1eKTPUYECKOTO COMPOTUBIIEHUA XWU/bl U METaN/INYECKOrO 3KpaHa

CTpouTenbHylo ANuHY Kabens uny oTobpaHHbIi OT Hee obpasel, pasmeLLalT B UCMbITaTeIbHOW kamepe
N BblAEPXMBAKOT A0 Havasa WCMbITaHUSA NPU MOCTOSHHOM TemnepaTtype He mMeHee 12 4. Ecnu oTcyTcTBYeT
YBEPEHHOCTb B TOM, YTO Temnepartypa >Xufbl Win MeTan/Myeckoro akpaHa cpaBHsANacb C TemnepaTypoi B
ncnbiTaTeNbHOM Kamepe, TO 3/1eKTpMYeckoe COMpoTUB/IEHNE crefyeT U3MepPsATb Noc/e BbIAEPXKU B UCMNbITA-
TeNbHOI Kamepe He meHee 24 4. [lonyckaeTca U3MepPSATb 3/1IEKTPUUYECKOE COMPOTUBAEHNE XUMbl WX MeTanan-
4yecKoro akpaHa Ha o6pasle nocne BblAEePXKN B BaHHe C BOAON C perynupyemori TeMmnepartypoilt He MeHee 1u.

DnexkTpuyeckoe COMpoTUBAEHUE XUMbl MOCTOSAHHOMY TOKY NepecyuTbiBaloT Ha AAWHY 1 kM kabensa u
Temnepatypy 20 °C, ucnonb3ys qoopMysibl U KOIPULMeEHTbI, NpuBefeHHble B MOK 60228. 515 BCeX 3KpaHOB,
KpomMe MefHbIX UW anloMUHWEBLIX, cneayeT Bbloupatb TemnepaTtypHble Ko3dduLUMeHTbl 1 nonpaBku K chop-
Mynam B cOOTBeTCTBMM ¢ M3IK 60287-1-1:2006 (nyHkT 2.1.1, Tabnuua 1).

CKOppeKTMpoBaHHOE 3Ha4YeHNE 31EKTPUYECKOTO CONPOTUB/IEHMA TOKONPOBOAALLEN XU/bl NOCTOAHHOMY
ToKy npu Temnepatype 20 °C fO/MKHO 6bITb He 60/1ee COOTBETCTBYIOLLEr0 MakCUMaibHOTO 3HAaYEHUs1 3/1eKTpu-
4yeCcKoro conpoTuB/ieHUs, npmeefeHHoro B M3K 60228.

CKoppeKkTupoBaHHOEe 3HayeHne 3/IEKTPUYECKOro CONPOTUBEHUA METa/IJIMYEeCKOro aKpaHa nocToaHHOMY
ToKy npu Temnepatype 20 °C fO/MKHO 6bITb HEe Bonee 3HavYeHus, yka3aHHOro B HOPMaTMBHOM [OKYMEHTE Ha
Kabesib KOHKPEeTHOro Tuna.

10.6 ViIamepeHune ToAWUHbI n3onaumn Kabens

10.6.1 O6WMe NOMOXeHUS

MpUMEHSIOT MeToZ, M3MEepPeHNid TONALWKUHLI U30aauun kabena no M3K 60811-201.

OT oAHOro KoHua Kabensa kaxnoi oTo6paHHON ANA MUChblITaHWi CTPOUTENBLHON ANWHBLI OTBMpalT obpa-
3ey, nocne yganeHus, npy Heob6xoaAnMoCTH, NOBPEXAEHHbIX YacTel.

10.6.2 TpeboBaHMA K U3014UMN Kabenst nocsie UcnbiTaHui

MuHManbHaa TonwmMHa m3onauum kabensa fmin, MM, nonydeHHas npu U3MEPEHUU, OO/DKHA ObiTb He
MeHee 90 % HOMWHAa/IbHON TOMLWMHbI tn, MM

tain ~ 0.90 tn,
Kpome Toro,

(uex (Mins015]|

taax

rae fmax— makcnmanbHas ToAWMHA M30NAuun Kabens, nosiydyeHHas npyu U3MepeHun, M.
?Tax 1 tain 1amePAQT Ha ogHOM cpe3e n3onAunn Kkadens.

3HayeHVe TONLWMHbI NONYNPOBOAALLMX IKPAHOB, HANIOXEHHbLIX NO XWne u U30naumn, He crepyet BKo-
YyaTb B 3Ha4YeHne TOoNLWWHbI N301ALNN.

10.7 V3mepeHne TO/MLWNHbI HapYy>XHOI 060/10UKM Kabens

10.7.1 O6wume NosIoxXeHns
MpYMEHSI0T MeToA M3MEPEHNA TONLWMHBI Hapy>XHOW 060104kM kabens no M3K 60811-202.

12
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OT ofHOro KoHua Kabens kaxgon oTo6paHHOW O/ UCMbITaHWA CTPOMTENbHONM A/IMHLI OT6MpalT obpa-
3eL, nocne yganeHus, npu Heo6xoauMocTu, NOBPEXAEHHbIX YacTel.

10.7.2 Tpeb6oBaHMA K HapyXHOI 060/104Ke Kabesis Nocne UCMbITaHWA

MuHMManbHaa TOJLWMHA HapyXHO o06on04vkn Kabena fmin, MM, nosyyeHHas Npu M3MepeHun, AOSKHAa
ObITb HEe MEHee 3HauyeHusl, NoSly4YeHHOro nyTem BbluMTaHusa 0,2 MM 13 80 % HOMUHANBLHOW TOMLWMUHBI th, MM

i > 0,80 tp- 0,2.

10.8 VI3mepeHue TOMWNHBbI MeTaInyeckoit 060/104KN Kabens

10.8.1 O6uWMe nosioxeHUs

M3mepeHne TOMWMHbI MeTaslInyeckoli 060/104kM Kabens ¢ MeTa/l/iMyeckumn o60s104kaMm U3 CBUHLA
Unn CBMHUOBOrO cnnasa nposoaAaT no 10.8.2—10.8.4.

10.8.2 TpeboBaHMA K MeTa/l/INYEeCKON 060N104Ke kabensa nocne UcnblTaHui

Ecnn kabenb umeet MeTan/inyeckyto 060/104Ky U3 CBMHLA WM CBUHLOBOrO cnjasa, T0 MUHUMAasbHasA
TOMWMHA MeTalmyeckoli 060104k kabens fmin, MM, NoAyvYeHHas NPy U3MEPEHUU, AO/DKHA ObiTb HE MeHee
3Ha4yeHMs, NoNyYEHHOro nytem BbluMTaHusa 0,1 MM 13 95 % HOMWHa/IbHOW TOMLWUHGI th, MM

U *°95tn-0,1-

Vi3mepeHune To/WMHbI 060/1I04KN U3 CBMHLA WM CBMHLLOBOrO CrjlaBa MpPOBOAAT OOHUM U3 CNefyloLmx
MeTOoA0B.

10.8.3 MeTo4 M3MepEHUI Ha N/IOCKOM ob6pasue

Vi3mepeHnsa NpoBOAAT MUKPOMETPOM C MJIOCKUMU LLieyKamu, AnaMeTpoMm Lynos oT 4 40 8 MM 1 norpeLwu-
HOCTbIO M3mMepeHuin +0,01 mm.

Vi3mepeHuns nNpoBoAAT Ha obpasue 060104k ANVHONM NpnbnnsntTenbsHo 50 MM, oTo6paHHOM OT Kabens
B BuAe konbua. Obpasel, pa3pesalT NpoA0/bHO OCK, 3aTeM BbINPAMIAIT. ocie o4unmcTkn obpasua TOAWMHY
obpasua M3mMepsaT BAOSb OKPYXXHOCTH 060/104KM He MeHee Yyem B 10 MM OT Kpas BbINPsIMAIEHHOro obpasua B
TOYKax, YNCNO KOTOPbIX AOCTATOYHO ANSA obecrneyvyeHuss AOCTOBEPHOCTU onpefesieHUs MUHUMasIbHOW TOLWK-
Hbl 060/104KMN.

10.8.4 MeTog namepeHuii Ha obpasue B BMAE KOoNbLa

M3mepeHne nNpoBoAAT MUKPOMETPOM, MMeKLWeM NN60 Of4HY MNAOCKYI U APYryio Chepuyveckyo LLEYKu,
60 OAHY NMOCKYH U APYTYHO NPAMOYTO/IbHYI LWEeYKN WWpUHOn 0,8 MM 1 gaimHoi 2,4 mMm. Ccheprueckyto nm
NPAMOYTOMIbHYIO LLeYKy NPUKNaablBalT K BHYTPEHHel NOBEepPXHOCTW Konblua. MorpeLlHocTb N3MepeHnin fo1x-
Ha cocTtaBnATb 0,01 MMm.

VMi3amepeHne nNpoBoAAT Ha 060/104Ke B BUAE KOMbLA, Cpe3aHHOol ¢ obpa3ua kabens. TOAWUHY N3MepstoT
B TOYKaxX MO OKPY>XHOCTMW KO/IbL@, YMCMO KOTOPbIX AOCTATOYHO A/ obecrneyeHUs 4OCTOBEPHOCTU onpefene-
HUS MUHUMa/TbHOWN TOSLWMHBI 06010UKN.

10.9 N3mepeHUe gnameTpa Xunbl U/Wan Hapy>XXHoOro gnamertpa kabens

Mo TpebGOBaHWIO 3aKasuuMka M3MepsloT AuameTp XWUMbl W/MNWM  HapyXHbli auameTp kabens no
M3K 60811-203.

10.10 WcnblTaHWe Ha TensioByto AedpopMaLuio U30/SLUMM U3 CLUMTOrO NONITU/IEHa,
3TU/IEHNPONUNEHOBOI Pe3nHbl N BbICOKOMOAY/IbHOW 3TUMEHNPONUIEHOBO Pe3uHBbI

10.10.1 MeTog ucnbiTaHWi

OT16op 06pa3yoB 1 MeTo4 ucnbiTaHUi — no M3K 60811-507, ycnoBus UcnbITaHUin — Mo Tabnvue 8 Ha-
CToALlero craHgapra.

O6pa3subl 0T6UpatoT U3 TO YacTh M30A58UMK, TAe CTENEHb CLUMBKM CUMTAOT HauMeHbLUen ana UCnosb-
3yemMoro npouecca CLUNBKMN.

10.10.2 Tpeb6boBaHuA K pe3y/bTaTaM UCNbITaHWI

PesynbTatbl UCNbITAHUIA AO/MKHBI COOTBETCTBOBAaTL TPEH6OBaHMAM, yKasaHHbIM B Tabnuue 8.

10.11 Ni3mepeHne eMKoCTU

EMKOCTb M3MepsoT Ha o6pasLie kabens Mexay Xunoli U MeTasIMyeckum 3KpaHoM WM MeTasl/IMuecKol
060/104KOl Npy TemMNepaType oKpyxaloweli cpefbl. TemnepaTypy OKpyXaiolieit cpefbl cnefyet perncTpupo-
BaTb COBMECTHO C pe3y/sibTaTamn UCNbITaHW.
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M3mepeHHoe 3HayeHne eMKOCTU LOJ1KHO 6bITb nepecynTaHo Ha 1 KM ONVHbI Kabens u He A0J/DKHO Tpe-
BblllaTb HOMWHA/IbHOE 3HauyeHue, 3asB/IeHHOe u3rotosutesniem, 6onee yem Ha 8 %.

10.12 VicnbITaHUA 3/1EMEHTOB KOHCTPYKUMN Kabensa ¢ NpoAo/IbHO Ha/TOXEHHOM MeTasl/indecKoii
NEHTO M oonbroin, obnagaroLlen aareanen K Hapy>XHoi 060/104Ke

O6pasey, AnnHoin 1 m oTbupaloT oT kabens u nogBeprarwT UCNbITaHMAM B COOTBETCTBUM C MPUNOXe-
Hnem D.

10.13 lNMpoBsepka Kabesns

MpoBOAAT BHELLHWUA ocmOTp obpasua kabensa (4AMHON 6onee OA4HOroO Lara NPOBOJSIOYHON G6POHM) AN
NOATBEPXAEHNS COOTBETCTBUSA KOHCTPYKUMW Kabens ycTaHOBNEHHbIM TPEOOBaHNAM, a Takke OTCYTCTBUS BO3-
MOXHbIX MOBPEXAEHWUA, NOAYYEHHbIX NPU U3TOTOBEHNMN.

11 lMNeprognyeckne ncnbITaHNA apMaTypbl

11.1 3aBopckme MydThbl

11.1.1 O6wme NoONoOXeHUs

[N kabesibHbIX CUCTEM NEPEMEHHOIN0 TOKA Ha KaXK[0W CTPOUTEsIbHOW AJIMHE N KaXXoi 3aBOACKON Myd-
Te NPOBOAAT NPUEMO-CAATOUYHbIE UCMbITAHUA B COOTBETCTBMU C 9.2—9.4. Tak kak npu nposefeHun npuemo-
CAATOYHbIX UCMbITaHWU MPOBEPSAIOT KAa4yecTBO LEeNol KkabenbHOW CUCTEMbl, TO NEPUOANYECKMe MUCNbITaHUs,
yKkasaHHble B 11.1.2—11.1.6, npoBOAAT Ha OAHOW 3aBOACKOW MydiTe, TO/IbKO Ha M30/IMPOBAHHOI Xne, A0 Ha-
yana M3rotoBneHUs N6or MydTbl. AHaIOTMYHYO NpoLeaypy NPUMEHSIOT B Npouecce nNpoussoAcTsa MydiThl
4Nns ucnelTyemoro obpasua u Myt Ans rotoBoro kabens.

Ecnn npegnonaraeTtca ncnosb3oBaHve Kabens ¢ TOKOMPOBOAALLMMU XWUNamu PasHOro ceyeHusd, TO uUc-
NbITbIBAKT OAHY MydTY ANS XWbl KaXA0ro cevyeHus. o cornaweHnio Mexay U3rotToButesieM U 3aka3uymkom
YMCNO UCNbITAHUIA MOXET OblTb YMEHbLLEHO.

[ns npoBefeHVs UCMbITAHUIA AOMKHbI ObITb NOATOTOBNAEHLI 06pa3el, kabens A/MHOW He mMeHee 10 m ©
3aBofckKas mydra.

Ecnun Ha 3aBoACKOW MydTe no yC/I0BUAM KOHTpakTa NpoBOAAT TUMOBbIE UCMbITAHUA, TO Nepuoanyeckmne
ncnbiTaHNA onyckaeTca He NPoBOAUTD.

11.1.2 N3mepeHne HYaCcTUYHbIX pa3psanoB M UCNbITaHUE Hanps>XXeHWeM NepeMeHHOro Toka

[Mocne BOCCTAHOB/IEHMA MOJYNPOBOAALLEIO 3KpaHa Mo M30MAUMM 1N METa/IJIMYECKOTO 3KpaHa, a Takke
Hapy>XXHOW 060M10UKM M30AUPYIOLLLEN XWUAbl (MPY HANUYMK) N3MEPEHME YACTUYHbIX Pa3psafoB U UCNbITaHWe Ha-
npshkeHnem nepemeHHoro Toka nposoadat no 9.2.1 1 9.2.2. B cootseTcTBMM ¢ MOK 60885-3 4yBCTBUTE/ILHOCTH
[O0/KHa 6bITb He 6onee 5 nK.

11.1.3 VicnblTaHWe HanpsXXeHnemM rpo3oBOro MMnNyJsibca

VcnbiTaHne HanpsXeHnem rpo3oBOro UmMnysnbca NpoBoaAaT no 12.5.6.

11.1.4 NcnbiTaHWe Ha Ten/10BYH gechopmaynio n3onsaunm

VcnbiTaHne Ha TensoByo gedopmaumio M3on8uum npoBoaaTt B cootseTctemm ¢ 10.10.

11.1.5 NcnblTaHe Ha NPOYHOCTbL MPU PacTAXEHUN

VicnbiTaHne Ha MPOYHOCTb MPWU PaCTAXEHUN COEAUHEHUS TOKOMPOBOAALMX XU/ MPOBOAAT B COOTBET-
CTBUM C TEXHUYECKMMU TPeOOBaHUAMU W3rOTOBUTE/IA. 3HAYEHMEe YCUNus, NpukKnagbiBaemMoro K TOKOMpOBO-
JAlleli Xune npu pacTaxeHuu, AO/HKHO OblTb HE MeHee 3HaYeHMs YCTaHOBJIEHHOro U3rotoBuTeNnemMm kabens.
WcnbiTaHne gonyckaeTcs NPoOBOAWTL C MCMOMb30BaHUMEM OTAENbHOr0 obpasiia TOKONPOBOAALLEN XNbI.

11.1.6 MNpoBepka MydTbl

Mpn BHewWwHeM ocMOTpe 6e3 MPUMMEHEHUA YBENINYMTE bHbIX NPMOBOPOB PasobpaHHOl MydqTbl HE [0/1K-
HO 6bITb OBGHAPYXEHO CNeAoB NOBPEXAEHUI (HanpuMep, 3MEeKTPUYECKUX Pa3pyLUEHUA Uan ycaaku), KoTopble
MO Bbl MPMBECTU K YXYALLEHNIO XapakTepucTuK MydqTbl Npu akcnayartauuu,

11.1.7 Kputepuii npnemku

Ecnun 3aBoAckas MyTa He BblaepXasia MCnbiTaHWe No 04HOMY M3 BbilleyKa3aHHbIX UCMbITaHWA, TO npu
npoBeAeHNV NOBTOPHbIX UCMbITAHUIA ABa HOBbIX 06pasLa My Tbl TOrO Xe Tuna AO0/MKHbI YCMELWHO BblaepXaTb
BCe BbllleyKa3aHHble UCMNbITaHUS.
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11.2 Mepuoanyeckme UCMbITaHUS PEMOHTHbIX (MOMIEBbLIX) N KOHLUEBLIX MydT

11.2.1 VMcnblTaHUA 3/IEMEHTOB KOHCTPYKLUUW apMaTypbl

XapaKkTepuUCTUKN KaxKAoro dfeMeHTa KOHCTPYKUMM apmaTypbl NPOBEPSOT Ha COOTBETCTBME TexHuye-
CKUM TpeboBaHWSIM U3roTOBUTENS WU MOATBEPXAAOT MPOTOKOMAMN UCMbITAHWUIA, MPOBELEHHLIMU MOCTaBL M-
KOM WNN N3rOTOBUTENIEM KOHKPETHOMO 3/1eMeHTa KOHCTPYKLMK.

M3roToBuTENb KOHKPETHOW apmaTypbl NpefocTaB/iseT nepevyeHb UCMbITaHWi, NPOBOAUMbBIX Ha KaXXaoM
3/1IeMEeHTe KOHCTPYKLMM, C yKa3aHUeM NepuoanYHOCTU NPOBEAEHUS KaXKAO0ro UCMbITaHNS.

ONIeMeHTbl KOHCTPYKUMM apmaTtypbl CPaBHUBAIOTCA C UX YepTexamu. [lonyckalTcsa pasnnuusa B npege-
Nax ycTaHOBMNEHHbIX AOMNYCTUMbIX OTKNOHEHWIA.

MpumeuyaHne — TaK Kak 3/IEMEHTbI KOHCTPYKLMM apMaTypbl OT pasHbIX NMOCTABLUMKOB Pas/iMyaioTcs, TO B Ha-
CTOSILLEM CTaHAApTe HEBO3MOXHO YCTAHOBWTL OOLLME NEPUOANYECKME WCTIbITAHMS.

11.2.2 VicnbiTaHUA apMmaTtypbl

Ecnn Ha OCHOBHOI M30NAUMM apMaTypbl 3aTpyAHUTE/IbHO MPOBECTM NPUEeMO-CAATOYHbIE UCNbITaHUA B
COOTBETCTBUN C 9.1, TO NU3rOTOBUTENbL AO/HKEH NMPOBECTU Crefylolne 3NeKTpuyeckne UCnbITaHUa Ha MnoJsiHo-
CTblo cOBpaHHOli apMaType, BK/IKUash HapyXHbI MeTas/IMyecknii akpaH (cnow, nexaiiue noBepx MeTtannuue-
CKOro 3KpaHa, Hanpumep, 6pOHI0, AonyckaeTcs He noggepraTb UCMbITAHUAM):

a) u3MepeHune 4yacTuyHbIX paspagos no 9.2.1;

b) uCNbITaHMEe HanpsXeHWeM nepemMeHHOro Toka no 9.2.2.

MocnepoBatenbHOCTb NPOBEAEHUA UCMbITAHWI yCTaHaBAMBaET U3roTOBUTESb.

MpumeuyaHune — MpymMepamMm OCHOBHO M30/ISILMKM, HA KOTOPOI He NPOBOASAT NPUEMO-CAATOUHbIE UCTILITAHNS,
ABNAKOTCA TEPMOYCaKMBAEMAS U30MSLUMS U U30NALWAS, HAMOTaHHas! U3 IEHT WA ONPEeccoBaHHast Ha MECTe MOHTaXA.

McnbiTaHua npoBogsT Ha 0AHOM o6pasle apMaTypbl KaXAoro TUna, yKasaHHOro B KOHTPaKTe.

Ecnun o6pasel, apMaTypbl He BblepXan WchbiTaHue No OAHOMY W3 ABYX BblllieyKa3aHHbIX UCMbITAHWN,
TO OT6MpaIOT ABa HOBLIX 06pasLa apMaTypbl TOT0 Xe TuMna, NoCTaBAseMOoit Mo KOHTPaKTy, U NPOBOAST NOBTOP-
Hble UCMbITaHWsA. Ecnu pesynbTaTtbl UCMbITAHUI HA 3TUX ABYX AOMNOMHWUTENbHLIX 06pasuax GyayT yA0BNEeTBO-
pUTE/bHbLIMK, TO OCTasIbHYI0 apMaTypy 3TOrO Xe TUMa, YKasaHHYl0 B KOHTPaKTe, CuMTaloT COOTBETCTBYHOLLEN
Tpe6oBaHNAM HacTosILLero ctaHgapTa. Ecnu Ha apmaTtype oAHOro 13 TUMOB MMELOTCS AedekTbl, TO apMaTtypy
3TOro TUMa CUMTaloT HECOOTBETCTBYHOLWEl Tpe6oBaHMSIM HACTOALEro cTaHgapTa.

12 TunoBble UCNbITaHUSA KabenbHbIX CUCTEM

12.1 O6wWwe NoJsIoXKeHUS

MeToapl ucnbiTaHwii, yCTaHOBNEHHbIE B HACTOALWEM pa3fene, npefHasHauvyeHbl ANns NoATBEPXAEHUS CO-
OTBETCTBMA 3KCMIyaTaLUOHHbIX XapakTePUCTUK KabenbHbIX CUCTEM.

B cnyyae npepbiBaHUS WK OTKIOHEHUSI NapamMeTpoB MCMbITAHUS BO BPEMS LUKIa Harpeea npu npose-
[EHUN UCMbITaHUS HaMNpsHXKeHWEM WM UCNbITAHUA UMMYAbCHBIM HanpshkeHneM, NOBTOPSIOT LMK Harpesa um
NpuIoXeHne nMnynbca (MMMyNbCOB) HaMPSHKEHUSI.

Ecnv npyv OAHOBPEMEHHOM WCMLITAHUN HECKONIbKUX 06pa3LoB y OLHOTO WX HUX NPOUCXOAUT Mpoboii
N30719L1KN, TO AedEKTHbIA 0OBLEKT yaanswT, a npoboli cuntalT npepbiBaHneM uuknia. dedekTHbiii obpasel
CUMTAKOT He MpoLeALlUM UCMbITaHME Y ero NoABepraT NOBTOPHOMY UCMbITaHMIO. J1l060l AedekT B npeaenax
0,5 M OT apMaTypbl CUMTAIOT CBA3AHHbLIM TOJ/ILKO C 3TOW apMaTypoii, Kak yka3aHO Ha pucyHke 1.
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Pasmepbl B MeTpax

Mpeaenbl 30HbI CBapKu/coeAHEHs
B META/I/INYECKOM 3KpaHe

CoepgyHuTensHas

MychTa
05 | 05

Mpepen pacnpoctpaHeHus
coeanHUTENIbHOM MyddTbI

PucyHok 1— Mpumep npeaena pacnpocTpaHeHy st apMarTypbl /151 3aBOACKOM CoeyHATENBLHOW MydiThl

MpumeyaHne — MeTogpl VCMbITaHWIA M30/1STOPOB KOHLEBLIX MYCPT Ha BO3LEVICTBUE (haKTOPOB OKpYXatoLLeit
cpefpl B HACTOSILLEM CTaHAAPTE He YCTAHOB/IEHbI.

12.2 TunoBble UCMNbITAHUA Ha noaresepXxaeHme CooTBeTCTBUA

B oT/inune OT TMNOBOrO UCMbITAHWUA Ha3eMHbIX KabeflbHbIX cMcTeM B cooTBeTCcTBMM ¢ M3AK 60502-2 nnn
M3K 60840, B KOTOpble BK/HOYEHbI 3/1IEKTPUYECKME U HEIJIEKTPUYECKNE UCMbITaHUSA, TUNOBbIE UCMbITAHUA Ka-
6enbHON CUCTEMbI MO HaCTOSALWEeMY CTaHAApTy BKIKUYAKT 60/ee pacliMpeHHYK nporpaMMy TUMOBbIX Mexa-
HUYECKMX MUCNbITaHuii Nnepes NpoBeAeHNEM 3N1EKTPUYECKUX UCMbITaHui. KabesibHasa cucteMa MOXeT COCTOATb
13 noasogHoro(bix) kabens(ei), KoHUeBOM(bIX) MydTbl (MydT) N COEANHUTENBHBLIX MY(T pasHbIX TUNoB. Ka-
6enbHyl0 cuctemy [kabenb(n) n coeguHutTenscHas(blie) mydTa(bl)] nogBepraT MexXaHU4eCcKUM UCTbITaHUAM C
YY4ETOM HamboNbLINX MPOrHO3MPYEMbIX MEXaHUYECKUX Harpy3oK npy MOHTaxe, Npoknajke u pemMoHTe Kabens.

Ecnn TMnoBble ucnbiTaHWa NPoBeAEeHbl YCNELIHO Ha OAHON WM HECKOMbKNX KabesnbHbIX cucTtemax onpe-
OEeNeHHOro cevyeHns 1 onpeaeneHHoro HOMUHa/IbHOTO HanpshKeHWs Y KOHCTPYKLUMK, TO npoueaypy NoATBepX-
OEeHVsi COOTBETCTBUSA PacnpoCTPaHSAOT Ha kKabenbHble CUCTEMbI C APYTUMU CeYEHUAMMU, HOMUHA/TbHBIM Hanps-
XEHMEM U KOHCTPYyKUMell B COOTBETCTBMU C HACTOALMM CTaHAAPTOM MpU YCNOBUU BbINONHEHUSA TpeboBaHuii
no nepeyncneHnsam a)—k):

a) rpynna HanpshkKeHusi Ao/HKHA OblTb HE BbiE TPYNMbl HAMPSXKEHUSA UCNbITaHHON(bIX) KabenbHOo(bIX)
cucTeMbl (CUCTEM).

MpumeyaHne 1— BpaaHHOM cryyae kabenbHble CUCTEMbI OHOW rpynnbl HOMUHAIBHOTO HaMPSHKEHWS — 3TO
CUCTEMbI C OAMHAKOBbLIMU 3HAYEHUAMY HOMUHAILHOTO HanpsbkeHus Um, 3HaUYEHWSIMM HanBOMbLUEro HanpskeHus Ans
060py0BaHVSA 1 YPOBHAMM UCTbITATENIbHOTO HanpshkeHnst (CM. rpaddbl 1 1 2 Tabnuupl 4);

b) 3HaYeHWe ceyeHus TOKONPOBOAALLEN XWUbl He AO/HKHO MpeBbllaTb 3HAYEHUS CEeYEeHWUs XU UChbl-
TaHHOro kabesns;

C) kabenb M apmaTypa LO/DKHbI MMETb TaKyl e KOHCTPYKLUI0O WM KOHCTPYKLMIO, aHasIOTUYHYI0 KOH-
CTPYKUMN MCNbITAHHOM(bIX) KabenbHOW(bIX) CUCTEMBI (CUCTEM).

MpuMeuvaHne 2— Kabenu u apmarypy, OTHOCSLLMECS K OLHOMY TUMY W UMEOLLIME OfIMHAKOBbIA NMPOLECC Ha-
NOXEHUSI V30NN 1 SMEKTPOMPOBOASILLMX 9KPAHOB, CUATAIOT 06/1aA0LLMIMA OAVNHAKOBOW KOHCTPYKUMEHR. Mpn Hamumm
pasnuunii Mateprasia 3alMTHBIX MOKPbITUNA, HATOKEHHbIX HA 3KpaH MO M30MIALUMM XWbl, WK MO OCHOBHOI M30/ISILMN
apmartypsbl, TUMOBbIE 3/IEKTPUYECKME WCTIbITAHWS HE MOBTOPSIOT MPW YC/I0BMM, YTO 3T Pa3/iMuKsl He MOTYT OKasaTb 3Hauu-
TeNbHOro BO3AEliCTBUS Ha pe3y/ibTatbl UCMbITaHWUA. B OTAEMbHbIX Cydasix MOXET NoTpeGoBaTLCs NOBTOPEHUE OfHOMO WK
HECKO/TbKMX 3TaroB TUMOBbIX UCMbITaHWIA (HANPUMEP, MEXAHWMUECKWX VCTbITaHMWIA, UCTbITaHWIA LMKNaMy Harpesa Winin Ha
COBMECTUMOCTb);

d) pacyeTHble 3Ha4YeHUA HanpsAXeHHOCTU 3J/IEKTPUYECKOro nond npu HOMMHa/lbHOM U MMNY/IbCHOM Ha-
NpsAXeHUn Ha 3KpaHe Mo Xwune, BblYNC/EHHbIE C NCNOJIb30BaHNEM HOMUWHa/IbHbIX pa3MepoB, HE AO0/DKHbI npe-
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BbllUaTb COOTBETCTBYHOLLME pacyeTHble 3HAYEHUS HanpsHKeHHOCTW 3M1EKTPUUYECKOro Mo UCNbITaHHOW(bIX)
kabenbHoli(bIX) cucTemMbl (cuctem) 6osee Yem Ha 10 %;

€) pacyeTHble 3HAYEeHUSA HanpPsHKeEHHOCTU 3NEKTPUYECKOro Mo/ Npu HOMUHANIBHOM W UMMY/ILCHOM Ha-
NPSHKEHUN HA 3KpaHe Mo U30NAUUK, BbIYUC/IEHHBIE C UCMO/Ib30BaHNEM HOMUHA/IbHBIX Pa3MepoB, He AOJKHbI
npeBblllaTb COOTBETCTBYIOLME pPaCUETHbIE 3HAYEHNS HANPSHXKEHHOCTU 3/1IEKTPUYECKOrO MOASA UCNbITaHHON(bIX)
kabenbHoli(bIX) CMCTEMbI (CUCTEM);

f) pacuyeTHble 3Ha4YeHMA HaNPSAXEHHOCTU 3NEKTPUYECKOro Mnoss npu HOMUHaIbHOM WM UMMY/IbCHOM Ha-
NPSHKEHUN Ha YaCTSAX OCHOBHOW M30N5LMU apMaTypbl Y HA NOBEPXHOCTU CONPUKOCHOBEHUS U30MALMK Kabens
N apMaTypbl, BblYAC/IEHHbIE C UCMOJ/Ib30BAHWEM HOMWHAa/IbHbLIX Pa3MepoB, He AO0JIKHbI MPeBbIWaTb COOTBET-
CTBYIOLLNE paCUETHbIE 3HAYEHUS HAMNPSHKEHHOCTU 3MNEKTPUYECKOrO Nosst UCNbITaHHONM(bIX) KabenbHOM(bIX) Cu-
cTeMbl (cuctem);

) KOHCTpyKUMs kabena gosxHa ObiTb OA4MHAKOBOM WM CXOXER, Hampumep, MpoBOsiIoYHas OPOHA U3
OZLHOW unu AByX NPOBOJIOK, MaTepuas 6pOHN U Hanpas/ieHNe HaNoXeHUs;

h) kabenbHasa cucTema nofBepraeTcs TakoMy e WIN MeHee CUIbHOMY MeXaHWYEeCKOMY HamnpsXeHuto
(pacTsxeHuto, n3rnby, faBfieHNo BoAbl, U T. A.), YTO U UCMNbITaHHaA KabenbHasa cuctema;

i) KOHCTPYKUMSA 1 cnocob obecneyeHnss BOAOHENPOHMLAEMOCTU TOKONPOBOAALLEN XWUbl UK akpaHa/
060/104KN HE A,0MKHbI U3MEHATLCA. Pe3ynbTatbl TUNOBbLIX UCNbITAHWI, NPOBOAMMBIX HA Kabensx ¢ NPoA0/IbHON
BOZOHEMPOHULLAEMOCTbIO, AeNCTBUTENbHbI TONbLKO ANS Kabeneli, obnagalLmnx NpoAo/IbHON BOAOHENPOHULA-
€eMOCThi0;

j) KOHCTpyKUMA 1 cnocob c6opkn (MM U3roTOBJIEHUS) 3aBOACKUX W PEMOHTHLIX (NOJSIEBbLIX) MYy(DT He
OOJDKHbI U3MEHATLCS;

k) pacuyeTHble 3HA4YeHUS HanPSHXXEHHOCTN 3/IEKTPUYECKOro Noss NpyM HOMUHANIbHOM W UMMY/IbCHOM Ha-
MPSHKEHUN Ha 3KpaHe Mo Xuse B rmbkoi mydiTe (3aBoACKON MyqdTE), BbIYMC/IEHHbIE C UCMO/Ib30BAHNEM HOMMU-
Ha/IbHbIX pa3mMepoB, He AO0/IXHbl MpeBbillaTb COOTBETCTBYIOLWME pacyeTHble 3HAYEeHUA HAMPAXEHHOCTN 3/1ek-
TPMYECKOTO NOJIA UCNbITaHHON(bIX) KabenbHOM(bIX) cuctembl (cuctem) 6onee yem Ha 10 %.

HeanekTpuyeckne TUMNOBbIE UCMbITAHUA 3/1IEMEHTOB KOHCTPYKUMM kabena no 12.7 He npoBoAAT Ha 06-
pasuax kabena c pas/IMyHbIMW HOMWUHA/IbHBIMU HaNPSHXKEHUAMU UMW CEYEHUAMW XUNbl, €Cnu ONSA UX U3-
rOTOB/IEHUSA HE MPUMEHEHbI pasfinyHble mMaTepuasibl UW/MnuM pasHble TEXHO0rMYyeckme npoueccol. MNpu Heob-
XOAMMOCTU, MO COrIacoBaHWUI0 MeXAy W3roToBUTENIEM W 3aKa3yMKOM, MPOBOAAT MOBTOPHOE WCMbITaHWE Ha
cTapeHue kabens ana onpefeneHns COBMECTMMOCTM MaTepuasioB no 12.7.5, ecnn coyetaHune maTepuasios,
Ha/I0XXEHHbIX MO 3KPaHWPOBAHHOW U30/1MPOBAHHON XWe, OTNYaeTcs OT COYeTaHWss MaTepuasnoB kabens, Ha
KOTOPOM paHee Oblav NpoBeAeHbl TUNOBbLIE UCNbITAHUSA.

WcnbiTaHrne, Ha pesynbTaTbl KOTOPOrO B/MSIET U3MEHEHWe KOHCTPYKUMW KabenbHOW cucTembl (Hanpu-
Mep, UCMblTaHWe Ha BOAOHENPOHULAEMOCTb), criefyeT NPOBEeCTU MNOBTOPHO.

Mbkyto MydTy Npn6AN3NTENIBHO OL4MHAKOBOIO AramMeTpa C KabesieM roToBAT K UCMbITAHUIO Y UCTbITbIBA-
0T aHasIornyHo Kabeso B 4acTu 31EKTPUYECKUX U MeXaHUYeCKUX napamMeTpos.

Mpy nNpoBefeHUV TUMOBLIX UCMNbITaHWl Kabenei Ha HanpshkeHue o 72,5 kB pekoMeHAyeTcs UCMbIThbI-
BaTb Kabesib C yCTaHOB/IEHHOWN apmaTypol.

MpumeuyaHune 3— B HacTosLLEM CTaHAApTE He YCTaHOB/EHbI METO/bI UCTLITaHWIA Mo ONpeaenieHnio Bo3aeit-
CTBMS BOAb! Ha XapaKTEPUCTUKN V30/SILWN.

[okasaTtenibHol 6a30ii NpoBefeHNs TUNOBbLIX UCMbITAHWIA SIBASIOTCS CBMAETENbCTBO WM NPOTOKON MO
pesynbTaTaM MpPoBeAeHNs TUMOBbIX UCMbITAHWIA, NoANMCaHHbIE NpeCcTaBUTEeIeM KOMNETEHTHOIO KOHTPOJIbHO-
ro opraHa, Wiv NPOTOKO/, COCTABMEHHbI U3rOTOBUTENIEM, B KOTOPOM MNpeAcTaBfeHbl pe3ynbTaTtbl UCMbITAHWA,
N NoANUCAHHbIA OTBETCTBEHHLIM JIMLOM, WU MPOTOKO/T TUMOBLIX UCMbITAHWIA, BblAAaHHbIA HE3aBUCUMOW UC-
nblTatenbHol nabopaTtopueii.

12.3 TpeboBaHMA K TUMOBbIM UCMbITAHUAM

B TMNoBble UCNbITAHWUSA fO/KHbI GbiTb BK/IHOYEHBI MEXAHUYECKUE UCTbITAHUS, SNEKTPUYECKUE UCTIbITAHUS
¥ UCTIbITAHWE Ha MPOAOJIbHYIO/paAnasibHy0 BOAOHENPOHULAEMOCTh MO 12.4—12.6 U COOTBETCTBYIOLLME He-
3/1IEKTPUYECKME UCTIbITAHUSI 3/1IEMEHTOB KOHCTPYKUMU Kabensi u kabensa no 12.7.

NHopmaLus 0 He3IeKTPUYECKUX UCMbITAHUSIX 3/TEMEHTOB KOHCTPYKLMM Kabens 1 HapyxHOin 060/104KM
A1 MaTepuana U3ossiuvMmu Kaxzaoro Tuna npueegeHa B tabnuue 5.

Tpe6oBaHUS K MUHUMa/ILHOI ASIMHE UCMbITYyeMoro o6pasua kabens 1 pacCTosiHUSI MeXAy 3aBOACKUMY
MypTamMm o5t NPOBELEHUSI MEXAHUUYECKUX UCMbITaHWI nprBefeHbl B 12.4.
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McnbiTaHna no 12.5.2 NnpoBOAAT Ha OAHOM WM HECKO/bKMX obpasuax kabens B 3aBMCMMOCTU OT yucna
yCTaHOB/EHHbIX MyT. AnmMHa obpasua 6e3 apmatypbl — He meHee 10 m. O6pasel, oToupatloT oT kabens, Ha
KOTOPOM ObI/1I0 NPOBEAEHO MEXaHn4eckoe McnbiTaHne no 12.4 1 KOTOpbIA BKIOYaeT 3aBoAcKyto(ne) mydTy(bl)
n rnbkyro(ne) peMoHTHyto(ble) MydTy(bl) (Npy Hanuuun). AnmHa kabens mexay CMOHTMPOBAHHOW apMaTtypoi
[O/KHa ObITb He MeHee 5 M (1cknwodaa 0,5 m apmartypel).

McnbiTbiBAKOT OAMH 06pasel, apMaTypbl Kaxaoro tuna.

Kaxayo annHy kabena n mydTy, ABASIOLWUXCA YacTAMM COOPKU, HA KOTOPOW NPOBOAAT afieKTpuveckme
TMNOBbIE UCMNbITAHMA (38 UCK/THOYEHUEM ONpefeneHns yaesibHOro 3/1eKTPUYECKOro COnpoTUB/IEHNA MOSYNPO-
BOOALLMX 3KPAHOB) M MCMbITaHWE Ha MPOAOJIbHYI/pananbHy0 BogoHenpoHuuaemocTb (LWP, RWP), nog-
BepralT MexaHW4YecKMM UCMNbITaHMAM B COOTBETCTBUM C 12.4 nepepn NpoBeAEHWEM 3NEKTPUYECKUX TUMNOBbIX
ncnbiTaHuin. Apmartypa, KoHLeBble MyddTbl U XECTKME PEeMOHTHble (noseBble) MydTbl yCTaHaBAMBalOT nocne
NpoBeLEeHNs MeXaHNYeCcKoro UCNbITaHWA Ha Kaxaon AnvHe Kabens, ABMAILWenca YacTblo neTau.

Kabenb gomkeH umets U-o6pasHyto popmy B COOTBETCTBUW C AMaMETPOM, YKasaHHbIM B 12.4.2, wunn
AvameTp usrnba, yCcTaHOBNEHHbIA U3roToBUTENEM. BbibnpaloT MeHbLlee 3HauYeHue.

C6opky kabensa n apmatypbl OCYLLECTB/IAIT CNOCO60M, YCTAHOB/IEHHLIM B MHCTPYKUUAX U3rOTOBUTENS,
C ykasaHueM Tuna u Konuyectsa MaTepuasnos, BK/lOYas CMasouHble BellecTsa (Npy UX Hanmumn).

Kabenb v apmatypy He fonyckaeTcs KOHAWLMOHUPOBATbL CNOCO60M, KOTOPbI/ HE YCTAHOBMEH B UHCTPYK-
LMAX U3rOTOBUTENSA U KOTOPbI MOXET NPUBECTU K U3MEHEHMWIO 3NeKTPUYECKMX, TeMNEPaTYPHbIX UM MexaHu-
YeCKUX XxapakTepucTuk.

M3amepeHne yaesibHOro 3/1eKTPUYeCcKoro ConpoTuUBEHNSA NONYNPOBOAALLMX 3KPAHOB NPOBOAAT no 12.5.8
Ha oTAesibHOM obpasLe.

12.4 MexaHn4yeckune UcnbliTaHus

12.4.1 VicnbITaHNA yKNagKow kabensa B 6yxTy

12.4.1.1 Ha3HayeHne/NnpMMEeHMMOCTb UCMNbITaHUSA

[JaHHoe vcnbiTaHue NPoBOAAT TOMbKO Ha Kabensx, KoTopble yknaabiBaloT B 6yXTy BO Bpemsi U3rotosne-
HVA, XpaHeHUSA, TPaHCMOPTUPOBAHUA WX NPOKAAAKMA U He NMPOBOAAT Ha Kabensx, KOTopble HamaTbiBalT Ha
6apabaHbl WM NOBOPOTHbIE CTOMbl. Bo Bpems yknaaku B ByxTy kabenb noasepralT CKpyuMBaHUi0, No3ToMy
TpebyeTca NPOBepPATb ero KOHCTPYKLMIO MOCMe UCMbITaHUSA YKIaaKoh B OyxXTy.

12.4.1.2 MoparoToBkal/ycnosus

VcnbiTaHne yknagkoli kabenss B 6yxTy NpoOBOAAT Ha Kabesnie COOTBETCTBYIOLLEN A/IMHbL. YKNaAbIBaOT He
MeHee LeCTN MOJIHbIX BUTKOB, B C/lydyae WCMNOJ/b30BaHWUA ABYX COeAUHUTESNbHbIX MyddT — He MeHee BOCbMU
BWTKOB, NPV 3TOM MeXAy COeAUHUTENIbHbIMN MydTaMn JO/IKHO ObITb HE MeHee [BYyX BUTKOB.

TvnoBoe yCTPOICTBO A/151 MPOBEAEHNs UCNbITaHWS YKNaAKoN kabens B 6yxTy MOKa3aHO Ha pUCYHke 2.

MNyceHnuHas Uenb

AW o 0 KHHH

HatspkHOI porvk

Kabesib Ha NoBOPOTHOM
cTosie wn 6apabaHe

Kabesnb B byxTe

PucyHOK 2 — TWNoBOE YCTPOICTBO f/11 NPOBEAEHUS! UCTIbITaHUS YKaaKoli kabensi B GyxTy
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Kabenb Ao/mKeH BK/IOYATb HE MEHee OOHOWN 3aBOACKON COeAMHUTENbHON MyddTbl 1 rMOKO PEMOHTHOM
(nonesoii) coeanHUTenbHON MydThl (ecnn TpebyeTtcs). Uncno coeguHUTENbHLIX MyqdT U PaCCTOSHUS MexXay
HMMKU ONpeaensioT B COOTBETCTBMAM CO CNeAyloLWMMU NPUHLMNAMU.

[ns ogHOXWNbHOrO Kabens He MeHee ABYX MOJIHbIX BUTKOB GYXTbl AO/DKHbI OGbiTb PACMOIOKEHbI MEXAy
KOHLOM COEAUHUTENBHON MydThbl U GAMKAALWIMM KOHLOM UCNbITYEMOR ANUHLI Kabensa. Ecnv ase n 6onee co-
eauHUTENbHbIE MY(Tbl BKIHOYEHbI B COCTaB A/IMHbI Kabens, To paccTosHne Mexay KOHLamy ocobbix yactei
WM KOHLOB APYIMX COeAMHUTENbHbIX My(T AO/MKHO ObiTb HE MEHEee [BYX MOJIHbIX BUTKOB OYXTbl.

Ona TpexknnbHoro kabensa: 4yncso pasoBbiX COefuHUTESNbHbIX MY(DT B COCTaBe MCMbITyeMOoro kabtess
3aBUCUT OT KOHCTPYKUUN Kabens. HapyxHblii guameTp cfos (CNoeB) 6poHM, kak npaBunio, Bo3pacTtaeT NoBepx
(ha3oBbIX COEAMHUTENbHLIX MY(DT BCNeACTBME GOMbLUEro HapyXHOro AuameTpa COeAuMHUTEsbHO MyddThl B
CpaBHEHUN C M30/IMPOBAHHON XWON 6e3 coeanHUTeNbHOW MydThl. JaHHY0 Cekuuio kabens ¢ yBennyeHHbIM
Hapy>XXHbIM AMaMeTPOM OGPOHM CUMTAKOT YacTblo, MMEKLEN MexaHNYeCKyt0o 0COBEHHOCTb (CM. PUCYHOK 3).

[lBe yacTu, MMerLe MexaHNYecKyld 0COBEHHOCTb, CUMTAOT MEeXaHUYeckn He3aBUCUMbIMW ec/v pac-
CTOSIHVE MeX[Ay HUMW COCTaBNSeT He MeHee OAHOrO Lara CKPYTKM HapyXHOro c/iof 6poHU [CM. pUcyHOK 3a)].
[lBe mMexaHn4yecku He3aBMCMMble CEKUMU He BGyayT OkasbiBaTb B3aWMHOrO BO3JENCTBMS BO BpeMms YKnajku
kabens B GyxTy.

Ecnn Bce yacTv NOCTaBOYHOrO Kabens, MMeloLmne MexaHU4yeckyld OCO6eHHOCTb, [0CTaTOYHO pasfe-
NleHbl 4Nna Toro, 4to6bl obecrneynBanacb MX MexaHuyeckas He3aBUCUMOCTb, TO YMCAO Pa30BbIX COEAUHU-
TeNbHbIX My(pT B UCNBITYyeMOM Kabene n paccTtosiHme mexay asoBbiMU COEANHUTENBHLIMU MyTamMy MOXHO
onpefenuTb B COOTBETCTBMM C MPUHLMNOM 4715 O4HOXWbHbIX Kabenei.

Ecnn Heckonbko (kak npaBuio, Tpu) dhas3oBbiX COEAMHUTESbHbIX MY(Tbl CMOHTMPOBAaHbLI Ha OAHON He-
NPepbIBHOI 4acTu, UMEKLLEA MeXaHWYEeCKyld OCOOGEHHOCTb, UM €C/M PacCTOosiHME MeXAy ABYMSI YacTsiMu,
UMELLNMN MeXaHNYeCKy0 0COHEHHOCTb, MEHEE OAHOrO Lara CKPYTKM Hapy>XXHOro cnost 6poHu, To dhasoBble
coefuHuUTe NbHbIE MY(Tbl CUATAOT MEXaHUYecKn 3aBUCUMbIMKU (CM. pUCYHOK 3b). B aToMm cniyyae, yncro ga-
30BbIX COEANHUTENbHbLIX MY()T B COCTaBE WCMbITYEMOro Kabens AO/MKHO ObiTb HE MEHEe Yucna MexaHU4ecku
He3aBUCKMMbIX (DA30BbIX COEANHUTENbHbIX MY(PT B cOCTaBe NOCTaBOYHOro kabens. PacctofaHne mexagy gpaso-
BbIMU MyddTaMy LO/DKHO ObiTb penpes3eHTaTUBHbIM (TUMOBbLIM) 419 MUHUMa/IbHOTO PacCTOAHUSA Mexay paso-
BbIMM MypTamy B COCTaBe MOCTABOYHOrO kabensa. Hanpumep, ecnv Tpu hasoBble MydpTbl CMOHTUPOBAHbLI Ha
O[HOI HenpepbIBHOI YacTu, UMeloLLeli MexaHN4eckyto 0COBeHHOCTb, B COCTaBe MOCTaBOYHOrO kabens, To He
MeHee Tpex pa3oBbIX MY(PT AO/IKHO O6biITb CMOHTUPOBAHO B COCTaBE UCMNbITYyeMoro kabens.

He meHee AByx BWUTKOB kabensi (koTopble MOryT BK/OYaTb My(qdThbl) YKIaAblBAOT B OYXTY C MUHUMAaSb-
HbIM YCTA@HOB/IEHHbIM AMaMeTPOM.

MpumeuyaHne — [lBa BUTKA KaGeNs C MUHUMA/TbHLIM AMAMETPOM ByXTbl OMYCKAETCS HakNaablBaTb OAUH Mo-
BEpX Apyroro.

He meHee ABYX MOJSHbIX BUTKOB OYyXTbl Kabens A0/HKHbl ObiTb PacrnofioXeHbl MexXAy KOHLOM 4acTy,
nmerLLelii MexaHn4eckyrd 0COBEHHOCTb, M BAMKANLLIMM KOHLOM AMIMHLI UCNbITyemoro kabens. Ecnn gse wnn
6onee yacTei, UMELINX MEXAHUYECKYID OCOBEHHOCTb, CMOHTUPOBAHbI B A/IMHY UCMbLITYEMOro kabens, To
paccTosiHNe MexXAay KOHUaMu 0COo6bIX YacTel Wam KoHUaMu Apyrnx mMyqdT AO/DKHO COCTaB/IATb HE MeHee ABYX
NOJIHbIX BUTKOB OYyXThbl kabens.
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1— coepguHuTeNbHas MydhTa B CpeaHeli cekunmn; 2 — coeanHUTeNbHble MydhThl; 3 — 6poHs; 4 — chasoBasi(ble) MydTa(bl);
5— cpasoBas MydhTa WK YacTb Kabens, UMeloLLas MexaHN4Yeckyto 0COGEHHOCTb; A — He MeHee LLECTU MOJHbIX BUTKOB;
B — He MeHee [1BYX NOJHbIX BUTKOB; C — He MeHee OHOrO Luara CKpyTKM GpoHY;

D — yacTb kabens, MeloLan MexaHM4eckyto 0CO6eHHOCTb

PucyHok 3 — [/ivHa kabensi ga UCrbITaHns YKNagaKon Kkabens B 6yxTy
[prcyHKmn @) n b) OTHOCATCA K TPEXKU/IbHBIM Kabensim, ¢) U d) — K OAHOXW/bHLIM Kabesnsam]

M3roTtoBuTeNb yCcTaHaBNUBAET MUHMMa/IbHLIA AUAMETP W HanpaBfeHue yknaaku kabens B 6yxTy npu
BbINOJIHEHWM OGO onepaummn No yknagke kabens B 6yxTy. McnbiTaHne NpoBOAAT B COOTBETCTBUM C YCTAHOB-
NIEHHbIM AMaMeTpoM W HanpaBieHneMm. [LeicTBuTeNbHbI gnameTp [paBHbli 4BOHOMY 3HAYEHUIO paguyca,
M3MEPEHHOr0 OT LiEHTpa OYXTbl A0 G/MKailwelh NOBEPXHOCTN MydTbl (MyddT)] 1 NONOXEHUE Kaxaolk MydTbl
peructpupytoT. Mo pesynbTatam UCMbITAHUS ONpeaensioT NPUrogHoCTb MyddT AN MCNOb30BaHNS NpU YKIaa-
ke kabens B GYXTy C y4eTOM BO3MOXHOCTU JOCTMXEHUSA YCTAHOBMEHHOTO MUHUMAa/bHOIO AnameTpa OGyXTbl.

B npouecce yknagku kabens B 6yxTy coeguHuTeNbHas MydTa fo/mKHa ObiTb pacnosioxeHa B Hanpasse-
HAN MUHMMaJIbHOrO paguyca GyXTbl.

[o Hauyana npouecca yknagku kabens B 6yxty Ha kabesie fo/hkHa ObITb OTMEYeHa NIMHUA, napasnnesib-
Hast ocu kabensi, AN NPOBEPKM O4HOPOAHOCTU CKpyuMBaHWA Kabens BO BpeMs yKNaaku.

BbicoTa pacnofioxeHusi HaTshkHoro ponuka (h Ha pucyHke 2) Had BEPXHUM BUTKOM OyXTbl Kabens He
[O/KHA NpeBbilaTh YCTAHOB/IEHHOrO 3HAaYeHUs BO Bpems npouecca yknagku.

Ecnu B cocTtaB kabens BXoauT(ST) BONTOKOHHO-ONTUYeCKNii(ne) kabenb(n) ¢ 3aBogckumm Mydtamu, To He
MeHee OfHOI 3aBOACKOW My(pTbl BO/TOKOHHO-ONTUYECKOr0 Kabens noABepratT UCMbITAHWI0 YKNaAKon kabens
B OyxTy.

12.4.1.3 lNpoBefeHue ucnbiTaHnAa

Mpy dhukcaLmm 060UX KOHLOB WK C OAHUM AONOMHUTE/IbHBIM BUTKOM B Haua/le U B KOHLE WCMNbITaHus
BO M36exaHne BpalleHus kabenb yknafblBalT B OYXTy C MUHUMaNbHbIM AnameTpom (afn Ha pucyHke 2),
YCTaHOBJ/IEHHbIM U3rOTOBUTENEM.

Mocne yknagku B ByxTy kabesib fO/MKEH ObiTb NepeMoTaH B UCXOAHOE COCTOSIHME B CKIa[CKOM MoMe-
LWeHVW. [JaHHbIA LMK NOBTOPSAIOT HECKO/IbKO pas3, He MeHee YeM 4MC/Io onepauunii no yknagke kabens B 6yxTy
npy U3rOTOB/IEHUM, XPAHEHUUN, TPAHCNOPTMPOBAHUN U NPOKNAJKE.

Bo Bpemsi yknagku B 6yxTy CKpyuMBaHWe kabensi 4O/HKHO ObiTb PaBHOMEPHbLIM M €0 KOHTPOIMPYIOT Mo
3apaHee HaHeCeHHOl Ha Kabenb MapKepHOW NUHUK.

12.4.1.4 BHewWHWA ocmoTp

Mocne npoBefeHUs MCNbITaHWA MO yKNagke B OYXTy UCMbITyeMblii kabenb u Bce MydTbl NpoBepsitoT
BHELUHNM OCMOTPOM Ha Hanuuve fedopmaunm Hapy>XHOro cfosi. MNosHbIli BHELWHWA 0CMOTP NPOBOAAT nocne
3aBEPLUEHNA MEXAHUYECKMX W 3/TIEKTPUYECKMX UCMbITaHWiA (cm. 12.5.7).
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12.4.2 VicnbiTaHne Ha n3rnb n pacTshkeHue

12.4.2.1 Ha3HayeHMe/NPUMEHUMOCTb UCMbITaAHWA

VcnbiTaHne NpoBOAAT C Lenbio onpefeneHns cTeneHyn BO3AeNcTBuS cus, nNpuknagbiBaeMbiX K Kabento
npy NPoOKIagKe N U3BMEYEHUN B OObIYHbIX YC/IOBUSIX. VcMbITaHUe Ha U3rMG 1 pacTshkeHne NpoBOAST Ha kabe-
nax, npefHasHayYeHHbIX ONA NPOKIaAKW, W3BMEUYEHUS U PeMOHTa MeTOoAOoM, NPU KOTOPOM MPOUCXOAUT U3rnb
kabens npu ero HaTsHXEeHWW, HanprMep Ha MOHTaXHbIX POSMKax, BXenobax Ans NPoKNagKkn Win Ha posmkax
neéepgkn.

XecTkasa mydTa Takke MOXET OblTb HaCTbH UCMLITYEMOWN A/IMHbI Kabesns. B aToM criydae xecTtkas Myd-
Ta He [0/MKHA HaBopaumBaTbCA Ha Bpalwjawlimiica 6apabaH U TONbKO kabenb C OAHON CTOPOHbI XECTKOM
MypThl ByAEeT NOABEPXEH WUCMbITAHUIO Ha M3TM6 U pacTskeHre. 3Ta YacTb UCMbITYEMOW A/IUHBI AO/HKHA GbiTh
[OCTaTOYHON 60/bLION, YTOObI BbINOMHANNCL TPEOOBAHMS UCNbITAHMA Ha U3rMG6 N pacTsHKeHue ANs BCEero
kabens (cm. 12.4.3).

12.4.2.2 MoAaroToBka K MCNbITAHNIO/YCNOBUSA UCMbITAHUSA

3aBojckue 1 rmbkne peMoHTHble (MoseBble) MyddTbl AO/DKHbI BXOLAUTb B COCTaB WUCMNbITyeMoro obpasua,
€CNN OHW ABNAIOTCA YacTbio KabenbHoN cuctembl. Ecnu kabenb nogseprasica UCMbITaHWIO YKIagakoi kabens B
6yxTy Mo 12.4.1, TO UCMbITAHNE HA U3MMG U pPacTsHXKEHME NPOBOASIT Ha 06pa3ue, 0TO6PaHHOM OT 3TOW MCMbITY-
eMOW O/iMHbl kabensa. Ecnv kabenb umeeT 3a3eMSAWMe COeAMHEHUS MexXay MeTan/M4yeckoin 060/104KOM 1
6poHeli, TO UcnbITyeMblil 0bpaseL, Takke JO/MKEH MMETb B CBOEM COCTaBe OJHO M3 TakuxX COeAVHEHWIA.

[nvHa obpasya gomkHa 6biTb He MeHee 30 M. O6pasel, fO/MKEH ObiTb HamMoTaH Ha 6apabaH pagnycom
He 60/lee HaMMeHbLIero paguyca posvka pasMaTbiBatoero ycTpoiicTea, kabectaHa wav xenoba, ycTaHOB-
NIEHHbIX Ha CcydHe, UCMOoMb3yeMoro Afns nNpoknagku kaéens. [vHa mMcnbiTyemMoro o6pasua, Haxogsllerocs B
KOHTaKTe C UcnbiTaTeNbHbIM 6apabaHoM, AO/MKHA ObITb HE MEHEE MOJIOBVHbI AIMHbI OKPY>XHOCTW UCTbITATE/ 1b-
Horo 6apabaHa.

[ns mexaHuyeckux UCnbITaHU BCe TOKOMPOBOASALLMNE XWUSbl U OPOHA AOMKHbI OblTb COEMHEHbI BMECTe
Ha 060MX KOHLax MCMbiTyeMoro obpasua ¢ UCNosb30BaHNEM SIKOPHOW (hukcupytoweii) MydTbl, KoTopas uc-
KAYaeT MX NPOAOSbHOE MepeMelleHme U OTHOCUTEeNbHOE BpalleHne BHYTPU SKOPHON MydThl. KabenbHble
rO/I0BKM MOHTUPYIOT Takum 06pa3oM, 4ToObl pe3ynbTUpylowme Cunbl, BO3LEACTBYIOLME HA pa3Hble 31eMEeHThI
KOHCTPYKUMM Kabensi, pacnosioXXeHHble fasieko OT KOHL0B Kabens, 6biin 3KBUBA/IEHTHbI pacnpefeneHuno cun
BO BpeMs npoknagkn kabens. C aToil Lenbio, HanpuMmep, UCNONb3YT pasHble AKOpPHbIe My Tbl AN 6POHM ©
N3011MpoBaHHOM(bIX) XWUbl (KUM) UCMbITYEMOro obpasua. B aTom cnyyae MOXHO ynpaBnsiTb pasgesieHnem oT-
HOCUTENIbHOWN Harpy3ku ¢ MCNOJSIb30BaHMEM BUHTOBOrO WN aHasI0rMYHOro ycTpolicTBa (CM. pucyHok 4). Mepen
npoBefeHNeM UCMbITaHNA K 06pasLy NpukNaabiBaloT HEe3HAUMTE IbHYI0 PacTArMBatoLLy Harpysky, npu 3Tom
perynupyoT 3adhuKCpOBaHHOE MOJIOXEHNE U30/IMPOBAHHON XWUMbl OTHOCUTENBbHO 3addMKCUMPOBAHHOIO MOJO-
XEHNSA BPOHN C LEeNblo nepeayn Harpysku Ha n3onnpoBaHHyo(bie) Xuny(bl).

1— ucnbiTyemblii kabenb; 2 — skopHas (chukcupytoLas) Mydta 6poHn; 3 — sikopHas (domkempytoLas) Mydhta TOKonpoBoAasLLei(MX)
XUnbl (Knn); 4 — BUHT ANA PEryIMpoBKA yCuus, NprknaaspiBaemMoro K TOKonpoBOAALLEN xune; 5 — pacTarmsatoLiee ycunve

PucyHok 4 — MpuMep MCMoMb30BaHWs SIKOPHOM MyddThbl NMPU PErysIMPOBKE pacnpefeneHus
OTHOCUTE/IbHOW Harpy3kv Mexay TOKONPOBOASALLENA Woli 1 6poHei

OpHa kabenbHas rofoBka A0/MHkHa cBOOGOAHO BpaulaTbes, a gpyras — 6biTb 3adiukcmpoBaHa. PaccTos-
HWe OT KOHLa kabens fo rmbkoi MydiTbl AO/DKHO BbITb He MeHee 10 M WK paBHbIM MATUKPATHOMY 3HAYEHMIO
Lwara CKpyTKNU HapyXHoro csioa 6poHu (BblbmpaloT 60/bllee 3HaYeHue).

Ecnu B cocTas kabens BXOAMT(AT) BO/IOKOHHO-ONTUYECKnii(e) kabenb(n), To He MeHee OAHOl 3aBOLCKOWA
MyddTbl BO/TOKOHHO-ONTUYECKOTO kabens noABepratT UCMbITAHUIO Ha M3TMG 1 pacTsKeHue.
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VcnbiTaTenbHoe ycunue pactshkeHus [ ycTaHaB/MBalOT HA OCHOBE MakCUMasibHOro NPOrHO3Mpyemoro
3HAYEeHMsA YCUNUA PacTSXXEHUA BO Bpems MpOoKNagkym Wi BOCCTaHoBMeHuA. MeTof pacyeTa T ycTaHOB/IEH B
npunoxeHun G.

12.4.2.3 TlpoBefeHue ucnbiTaHna

Ycunue pactsaxeHua B kabene [0BOAAT A0 pacyeTHOro 3HadyeHusa . Micnonb3ys cooTBeTCcTBYOLWEE 060-
pyLoBaHue, obpasey, kabens, BkAYaa My@Tbl (NpY UX Ha/IMYMK), HamaTbiBalOT U pa3maTbiBaloT Ha 6apabaH
nocneposartesibHO TpyU pasa 6e3 u3MeHeHWs HanpasneHus uarnba. MNpu npoBefeHUn UCMbITAHUA KOHTPOU-
pyloT, 4TOObl BeCcb kabenb, UCNONb3yeMbliA ANA NOcAeaylLwmnx UCNbITaHWA, nogseprasica M3rnby Tpu pasa.
Kabenb, HaxogAwmiica Ha 6apabaHe B Hauyasle UCNbITaHMA WM OcCTawwumiica Ha 6apabaHe B KOHLUE WCMbI-
TaHWA, He paccmaTpuBaloT kak Kabesib NOMHOCTbIO Npolwealwnii ncnbliTaHne. Ha pucyHke 5 nokasaH npumep
McnbITaTeNbHOrO YCTPOICTBA.

1— vcnbiTyemblii kabenb; 2 — coefuHUTeNbHas MydTa; 3 — Bpaulatolmiics 6apabaH; 4 — kabesbHble TO/I0BKY;
5— Hanpasnsowmii ponvk

PucyHok 5 — Mprmep ycTpoiicTBa Ansi NPOBEAEHNS UCTIbITaHUS HA U3MMG U pacTshkeHue
C MMBKOIA NN 3aBOACKON COeAUHUTENbHON MyddTOM

Ecnn B coctaB ucnbiTyemMoro obpasua BXOAAT ONTUYECKME BOJIOKHA, TO LLe/IOCTHOCTb BCEX ONTUYECKMX
BOJIOKOH MPOBEPSAT UCMbITAHUEM HA LENOCTHOCTb Lienu.

12.4.3 VicnblTaHVe Ha pacTsXXeHune

12.4.3.1 Ha3zHauyeHne/npuMeHMMOCTb UCMNbITaHUSA

VicnbiTaHMe NPOBOAAT C LE/bl0 NPOBEPKN XapakTepPUCTUK kabens v MydT npy BO3LENCTBUM OCEBOrO
ycunusa pactshkeHus 6e3 nsrnba. McnoiTaHMe Ha pacTshkeHue NPOBOAAT, eCn XecTkasa MydTa BXOAUT B CO-
cTaB kabenbHOI cuctembl. MNpoBeAeHne OTAEbHOTO UCTbITAHUS Ha pacTshkeHne He TpebyeTcs, ecny Ha XecT-
Ko MyddTe NpoBOAST UCMbITaHWE Ha M3rMb M pacTskeHne, obopayunBas ee BOKPYr posvKa.

YcnelwHoe npoBefeHne OaHHOro UCMbITaHWA MOATBepXAaeT CNOCOOHOCTb XEeCTKOW MyddTbl BblAEpPXU-
BaTb UCMbITaTe/IbHOE yCunue pacTtsxeHus I, ncnosibdyemoe B UCNbITAHMM Ha U3TMO N pacTaXeHue.

12.4.3.2 MoarotoBka K MCNbITAHUIO/YCNOBUSA UCMbITAHUSA

OnuHa kabens fo/mkHa He MeHee 4yeM B MNATb pa3 NpeBbllaTb Lar CKPYTKM Hapy>XHOro Cfos 6poHuU.
Ecnn 66110 npoBefieHO UCNbITaHMe Ha U3rMb 1 pacTsaXeHwe, TO faHHOe UCMbITaHWe MOXHO NPOBOAMTL Ha 06-
pasue, oTo6paHHOM OT Kabens, KOTOPbIA Obl/1 UCMbITAH B COOTBETCTBUU € 12.4.2.

PaccTosiHne OT KoHua kabens Ao nto6oi MydTbl AO/HKHO ObiTb HE MeHee 10 M WM paBHbIM NATUKPAT-
HOMY 3HAUEHMIO Lara CKPYTKNU HapyXHOro cnost 6poHn (BblibupatoT 6onbliee 3HayeHne). KabesibHble rof1oBKu
MOHTMPYIOT TakMuM 06pa3oM, 4ToObl pe3ynbTUpYLUe CWbl, BO3AENCTBYIOLWME HA pa3Hble 3/1EMEHTbI KOH-
CTPYKUMKN Kabens, pacrnosiokeHHble Aaneko OT KOHLOB Kabens, 6bl/iM 3KBUBASIEHTHbI pacnpeenieHno cua Bo
BpeMs npoknagkn kabens B cooTBeTCTBUN C 12.4.2.2.

OpHa kabenbHas rosioBka [0/MKHA CBO6OAHO BpawaTbecs, a gpyras — 6bITb 3adMKCMpoBaHa.

Ecnn kabenb uMmeeT 3a3eMNsALmMe COeAMHEHNS MeXAY MeTan/Myeckoin 060/104koin n 6poHeid, To B co-
CTaB UCMbITYEMOro kabens Takke AO0/HKHO BXOAMTb OAHO U3 TaKUX COeAVHEHWIA.

Ecnn B cocTaB kabesnsi BXOASAT BOJIOKOHHO-OMTMYECKME Kabenu, To He MeHee OAHOWN 3aBoACKOW My(Thl
BOJIOKOHHO-OMTMYECKOro Kabens noABepralwT MCNbITAHWK Ha pacTsHKeHUe, ecniu BOSIOKOHHO-ONTUYECKUA Ka-
6enb CoAepXUT 3aBOACKNE CPOCTKU.
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12.4.3.3 TlpoBefeHue ncnbITaHUsA

Ycunue pactaxeHuss B kabesie MOCTEMEHHO YBENNYMBAKOT [0 YCTAHOB/IEHHOrO 3HauveHusa T. Harpysky
npuknagbiBaloT B TeyeHne He meHee 30 MUH.

Bo BpeMsa npoBefeHUs UCNbITaHWUA NPUNOXEHHY Harpysky HenpepbiBHO KOHTPOUPYIOT.

Ecnn B cocTaB ncnbITyeMOro obpasua BXOASAT ONTUYECKME BOJIOKHA, TO LLe/IOCTHOCTb BCEX ONTUYECKUX
BOJIOKOH MPOBEPSAIOT UCNbITAHUEM Ha LEeNOCTHOCTb Lenu.

12.5 Twnosble ANIEKTPNYeCKne ncnbitaHnA KabenbHbIX CUCTEM

12.5.1 3HayeHnsa ncnblTaTeNIbLHOIO HanpsaXeHus

Mepen npoBefeHMEM TUMOBbLIX 3MEKTPUUECKUX WCMbITAHUA W3MEPSIOT TOJLWMHY M30MAUMA B COOTBET-
cTBUM ¢ M3K 60811-201 Ha penpeseHTaTMBHOM (TUNOBOM) OTpe3ke kabens ANNHOI, HeobxoAumoni ans uc-
NbITAHUIA, C Lenblo NOATBEPXAEHUS TOro, YTO cpefHee 3HayeHue TOMALWUHbI U30NALMN He MpeBblluaeT HOMU-
Ha/lbHOe 3HayeHue.

Ecnn cpefHaa TonwmHa n3onsaumMmM He npesbillaeT HOMUHaNbLHOE 3HavyeHne 6onee yem Ha 5 %, To 3Ha-
YeHVe UCNbITaTe/IbHOr0 HanpsXXeHua LO/HKHO ObiTb PaBHO 3HAYEHWUO, NPUBELEHHOMY B Tabnuue 4 A1a HOMU-
Ha/IbHOTO HanpshkeHus kabens.

Ecnn cpefHAa TonwmHa N3019UMKn NpeBbILaeT HOMUHaIbHOE 3HavyeHue 6osee yem Ha 5 %, He BbIxoas
3a npegensl 15 %, TO ucnbiTaTe/IbHOE HanpsXKeHne OO/HKHO ObiTb CKOPPEKTUPOBAHO TakMM 06pa3oM, 4To-
6bl HANPSHYKEHHOCTb 3/IEKTPUYECKOr0 MONMSA Ha 3KpaHe Mo Xue Oblla paBHa HaMPSXKEHHOCTU 3N1EKTPUYECKOTO
nons, Kotopas 6blna 6bl NOyyYeHa Npu cpefHein TOoMWWMHE U30MALWMK, paBHOKW HOMWHANIbHOMY 3HAuYeHuto, ”
ncnbiTaTeNbHOE HanpsXeHne umeno 6bl CTaH4apTHOe 3HayeHwe, HOPMUPOBAHHOE /11 HOMWHAa/IbLHOrO Ha-
npshkeHuns kabens.

CpefHaa TonwmMHa n3onaumMm oTpeska kabens, MCnosib3yemMoro A5 TUMOBbIX 3M1EKTPUYECKUX UCMbITa-
HWA, He AO/HKHA MPEBbIWAaTb HOMUHA/IbHOE 3HavyeHne 6onee Yyem Ha 15 %.

12.5.2 TunoBble 3/IeEKTPUYECKNE UCMbITAHUSA U NOCe[0BaTe/IbHOCTb UCMbITaHUM

O6pasubl AN TUNOBOrO 3/1EKTPUYECKOr0 UCMbITaHUs OoTOMpatoT OT kabens wunu kabenbHol CUcTeMbl,
Ha KOTOpOW npefBapuTenbHO GbiN NPOBEAEHbI UCTbLITAHWUA Ha U3rMG 1 pacTsXKeHue W, Npu HeobXxoAMMOocCTH,
nucnbiTaHUA Ha yknagky kabens B 6yxty B cooTBeTcTBuM € 12.4. Ecnu TpebyeTcs, TO Ha obpasle, B coCTaB
KOTOPOro BXOAWT XecTkas MydTa, nepes TUNOBbIM 3/1EKTPUYECKUM MWCMbITAHUEM MPOBOAAT UCMbITAHME Ha
pacTsaxeHue.

[ns TpexkusbHbIX kabenein kaxaoe WUCMbITaHWE WM U3MepeHne MPOBOAAT Ha BCEX M30/IMPOBAHHbIX
Xunax.

Ha o6pa3sue npoBogAT cnefylowme af1eKTpuyeckue UCNbITaHUsA:

MpumeuyaHne — B cocTaB obpasla MOryT BXOAWUTb 3aBOACKast MychTa, PEMOHTHas (Mosiesast) Mydita, accu-
METpUYHasi MydoTa, KOHLEBbIE MyddTbl, M T. [, B 3aBUCMMOCTM OT 0G/1aCTY NPUMEHEHMST TPEBYeMbIX TUMOBbIX UCTILITAHWIA.

a) M3MepeHue YacTUYHbIX pPa3psfoB Npu TemnepaType okpyxatouiein cpeapl no 12.5.3;
b) M3MepeHue TaHreHca yrna gumanekTpuyecknx notepb no 12.5.4.
[JaHHoe uvcnbiTaHWe fonyckaeTcs NpoOBOAWTL Ha Apyrom obpasue kabens, OCHALLEHHOro KOHUEBbIMYU
MydTamu, KOTOpble MOTYT OTANYATLCHA OT KOHLLEBbIX My(pT, MCNONb3YeMbIX AN1S OCTasIbHbIX UCNbITAHWIA;
C) uUCnbITaHMe HanpshKeHueMm C uukiamu Harpesa no 12.5.5;
d) uamepeHune yacTnyHbIX paspsagos no 12.5.3:
- Npu Temnepartype okpyxatoLiei cpefpl,
- MpU BLICOKOW TemnepaTtype.
M3mepeHus npoBoAAT nocne nocnefHero LUukna Harpesa no NepeyucrieHnio €) Uam nocne UChbITaHuin
Nno nepeynucneHnto e);
€) ucnblTaHWe rpPo30BbIM WUMMY/IbCHBLIM HAMpsHXKeHWeM C NocnefylowmuM KcnbiTaHWEM HanpsXeHnem
nepemMeHHOro Toka NPOMbILLAIEHHON YacToTbl o 12.5.6;
f) namepeHne yacTUYHbIX paspsALoB, ec/iM OHO He 6bl10 NPoBeAeHOo no nepeuncnenunto d) (cm.12.5.3);
[) BHELWHWIA OCMOTP KabenbHOW CUCTEMbI, COCTOALLEN U3 Kabens n apmartypbl, NOC/e BbIMNOIHEHNSA KOM-
naekca BblLIENPUBEAEHHbIX UCNbITAHWIA,
h) nsmepeHve yaenbHOro 3NeKTprYeckoro ConpoTUBIEHUSA 3N1EKTPONPOBOAALLUX NOIMMEPHbIX 3KPaHOB
Ha oTenbHOM ob6pasLe.
3HavyeHnsa ncnbiTateNbHbIX HanPsHKeHWA [O/MKHbI COOTBETCTBOBATL 3HAYEHUAM, NPUBELAEHHbLIM B Tabu-
ue 4.
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B npunoxeHun A npuBefeHbl METOAbl HarpeBa UCMbITyeMoro ka6ens v onpegeneHus Temneparypbl
TOKOMPOBOAALLEN XUbl.

12.5.3 VIamepeHme YaCcTUUHbIX pPa3psaaoB Npyu TeMmnepaTtype OKpyXarllen cpegbl

McnbiTaHnsa npoBogAaT B cooTtBeTcTBUMM ¢ MBOK 60885-3 co 3HauYeHMEM YYBCTBUTE/NIbHOCTUM HE MeHee
5 nKn. WcnbiTatesnibHOEe HanpsXeHue MOoCTEeNeHHO MOBbIWAKT U NoAfepPXuBalT Ha ypoBHe 2UO B TeyeHue
10 ¢, 3aTem mepsieHHO cHuxatT go \,73U0 (cm. rpadpy 5 Tabnuubl 4).

VcnblTaHne NpoBOAAT Ha cbopke npu TemnepaType Xunbl kabens Ha 5 °C — 10 °C Bbiwe Makcumasib-
HOW TemnepaTtypbl Harpesa Xubl Kabens npu HopmasibHbIX YCAOBUSAX 3Kcnayatauun. Temnepatypy Xufbl
Kabensa cnegyet yaepxusaTtb B yKasdaHHbIX npejenax temnepaTtyp He MeHee 2 u.

VcnbiTyemyto cO6OpKy HarpeBaloT nNponyckaHueM Toka no xune kabens Ao AOCTUXEHUS kabenem Tpeby-
eMoil TemnepaTypbl.

Ecnn Temnepatypa ucCnbITaHMA He MOXeT ObITb OCTUTHYTA, TO AONYCKAETCA HasIOKEeHUE AOMNONHUTE b-
HOl TEPMOM30ALMN Ha Kabenb.

Mpu 3HaYeHUU ucnbiTaTeNIbHOIO HanpskeHus, paBHom \,73U0, oT ucnbiTyemoro obpasua He LO/HKHO
6bITb OOGHAPYXXEHO pa3pafoB, NPeBbIALWNX 3aABNEHHYI0 YYBCTBUTE/IbHOCTD.

12.5.4 '3amepeHne TaHreHca yrna AnasieKTpuyeckmnx notepb

Harpes obpasua cnegyeTt nNpoBoAUTb NPOMyCKaHMEM Toka Mo xwunie. Temnepatypy Ha xune onpegens-
0T U3MEPEHNEM 3/IEKTPUYECKOTO COMPOTUBNEHNA WM TepMofaTynkamun, yCTaHOB/IEHHbIMY Ha NOBEPXHOCTU
3KpaHa unu 060s104KK, NMB60 TepModaTyMkaMu, YCTaHOBEHHBIMY Ha Xuie apyroro obpasua Toro xe kabens,
HarpeToro aTuM e cnocobom.

O6pasey, HarpeBalT Takum 06pa3oM, 4TOObl TemnepaTtypa Xusbl 6bina Ha 5 °C—10 °C Bblwe Makcu-
MasibHOW TemnepaTypbl HarpeBa Xusbl NP HOPMasbHbIX YCMOBUSAX 3KCMyaTaunuy, ykasaHHON B Tabnumue 2.

Ecnn Temnepatypa ncnbITaHUA He MOXeT ObITb JOCTUTHYTA, TO AONYCKAETCA HasIOKEHWE AOMNONHUTE b-
HOW TepmMoun3oNnsAunM Ha Kkabenb.

3HauveHue tg 8 nsmepsoT npyu HanpsbkeHun UO NpOMBbILLIEHHON YacTOThl W BbllLEYKa3aHHOW TeMmnepary-
pe (cm. rpadyy 6 Tabnvubl 4).

M3mepeHHOe 3HayeHue tg 8 LO/IKHO ObITb He 60/iee 3HaYeHus, ykasaHHoro B tabnuue 3.

12.5.5 NcnbiTaHne HanpshkeHnem C UuKiaMun HarpeBsa

Kabenb fomkeH ObITb M30THYT B BUAe 6ykBbl U AnaMeTpoMm, ykasaHHbIM B 12.4.2.2, uin UMeTb guameTtp
n3rmba, yCTaHOB/IEHHbI N3roToBMTENEM (BbIOMPAOT MEHbLUEE 3HAYEHME).

HarpeB ucnbiTyemoii c60pku NPOBOASAT MPOMyCKaHWEM TOKa MO Xuie TakuMm o6pas3om, 4Tobbl Temme-
patypa xubl 6bina Ha 5 °C — 10 °C Bblle MakCUMasibHOW TemnepaTypbl HarpeBa Xubl NpuM HOPMaslbHbIX
YCNOBUAX 3KCNyaTauumn, ykasaHHol B Tabnuue 2.

Ans TpexXKnnbHbIX kabenei TOK HarpeBa A0/HKEH NPOXOAWTbL NO BCEM U30/IMPOBAHHBLIM XUMAM.

Ecnn Temnepatypa ucCnbITaHMA He MOXET ObITb JOCTUTHYTA, TO AONYCKAETCA HasIOKEeHWE AOMNONHUTESb-
HOW Tepmoun3onsAunM Ha Kkabensb.

HarpeB npoBoAAT He MeHee 8 u. Temnepartypy Xu/bl NOAAEPXMBAIOT B YKa3daHHbIX npegenax temnepa-
TYp B TeYeHMe He MeHee 2 4 BO BPEMS Kaxoro nepvoga Harpesa. 3ateM MUCMbITYeMylo CO0pKYy OCTaBAaT
OCTblBaTb €CTEeCTBEHHbLIM MyTeM He MeHee 16 4 o pgocTkeHua Temnepartypbl Xubl 30 °C unu 3HayeHus,
He MpeBbILALLEr0 3HAYEHMs TeMMNepaTypbl OKpyxatolleli cpedbl 60nee yem Ha 10 °C (BbibupaloT 60sbLiee
3HayeHune). PeructpupyroT TOK B XWU/le B TeYeHue ABYX MOCNefHUX 4acoB KaXKAoro Lukia Harpesa.

[MpoBoaAaT 20 UWKIOB Harpesa 1 OXNaX4eHus.

B TeueHune Bcero nepvofa ucnbiTaHUA K COOpke kabens AO/MKHO ObITb MPUIOXKEHO HanpskeHwe 2U0
(cm. rpadpy 7 Tabnuubl 4).

JonyckaeTcsa npepbiBaHME WCNbITaHW/A NpU YC/I0BUM NPOBEAEHUS B 06LLE CAOXHOCTU MONHbIX 20 uu-
K/MIOB Harpesa nog, HanpshkeHnem.

LiMknbl Harpesa, npy KOTOPbIX Temnepartypa TOKONPOBOASALLEl UMbl NpeBblllaeT MakCuManbHy TeM-
nepatypy TOKONPOBOZASALLEN XMW bl NPU HOPMasbHbIX YCNOBUAX SKCMyaTauny, ykasaHHyo B Tabnuue 2, 6onee
yem Ha 10 °C cumTatoT yA0B/ETBOPSAOLUMU YCIOBUAM UCNbITAHWIA.

12.5.6 NcnbiTaHMe TPO30BbIM UMMYJ/IbCHbIM HaMnpsXXeHWeM C NnocnenyrownmMm ncnbiTaHnemMm Hanps-
XEHNeM nepeMeHHOro Toka NPOMbILLMEHHOW YacToTbl

McnbiTaHns NpoBoAAT Ha cbopke kabens npu Harpese NponyckaHWem ToKa Mo Xune npu Temneparype
Xunbl Ha 5 °C — 10 °C BbllWe MakcMMasibHOl TemnepaTypbl HarpeBa Xusbl NpyY HOPMasbHbIX YC/I0BMAX 3KC-
nayaTtaumm, ykasaHHoW B Tabnuue 2.

TemnepaTypy TOKONPOBOASALLEN XW/bl NOAAEPXKMBAIOT B YKa3aHHbIX npegenax He meHee 2 4.
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Ecnn Temnepartypa UcnbITaHUA He MOXET ObITb OCTUITHYTa, TO 4OMNYCKAETCA HaslIoXeHue AOMNOMHUTENb-
HOI TepMoun3oNALMM Ha kabensb.

[po30BOE MMMNYNbCHOE HamnpsXXeHwe NpuknagbiBaloT B COOTBETCTBUM C NpoLeaypoi, NpvBeAeHHON B
M3K 60230.

VMcnbiTyemasa cbopka fo/mKHA BblaepxaTb 6e3 npo6os nnv nepekpbitvsa 10 nonoxutesibHbiX 1 10 oTpu-
LaTenbHbIX NMMY/IbCOB HaNpsHKeHWR, NpuBeAeHHbIX B rpadie 8 Tabnuupl 4.

lMocne ucnbITaHWn rPO30BbIM UMMNY/IbCHLIM HanpskeHneM cbopka A0/KHa BblAepXaTb UCMblTaHue Ha-
NpsbKeHMEM MPOMbILL/IEHHOW 4YacToTbl, YCTAHOBMIEHHbLIM A1 NPOBEAEHUs NPUEeMO-CAATOUHbIX UCMbITaHWA, B
TeyeHne 15 MMH B COOTBETCTBMM C rpadpoli 9 Tabnumupl 4. Mo BbIGOPY M3rOTOBUTENA MUCMbITaHWe AonyckaeTcs
NPOBOAUTL BO BPEMS OX/TXAEHUS WM NpU TEMNepaType OKpyxawLlel cpefpl.

Bo Bpems ucnbiTaHWii He JO/MKHO NPOU30ITN NPOB0A M30MALUM MU NEPEKPbLITUS.

12.5.7 BHeWHWN OCMOTP

12.5.7.1 O6uwme nonoxeHns

Llenbio BHeLHero ocMoTpa fABMAeTcsa NoATBEpPXAeHNe TOro, YTO NpoBefeHne MexaHUYyecKkux 1 aneKkTpu-
YeCKMX UCMbITaHW He NPMBENO K KaKMM-/IM60 MOBPexXAeHUsM KabenbHOW CUCTeMbI.

O6paseL, A/IMHOW HE MeHee OAHOrOo Liara CKpyTKA GPOHU, OTOGPaHHbIA OT LEeHTPasibHOM YacTu A/VHbI
nCcnblITyemMoro kabens u, nNpy Heo6XOAUMMOCTW, BKAKYAKLWNA OAHY U3 COeAMHUTENbHbIX MyqdT WU 4acTeil,
NMEeILNX MexaHN4eckyto 0CObeHHOCTb, NoABepratT BHeLHeMy ocMoTpy. MNpy BHelwHemM ocmoTpe 06pasLoB
6e3 NpYMeHeHUs yBeNUYUTEsbHbIX NPUOOPOB He A0/HKHO ObiTh BbIBIEHO YXYALWEHWUS COCTOAHUSA WUCMbITye-
MO COOPKM HU NO OAHOMY W3 HWDKE NPUBEAEHHbIX NPU3HaKOB (NepeyeHb MPU3HAKOB He SABASETCA ucyepnbl-
BaloLMM):

- paspbiB, CKpelunBaHue wan pacnylimBaHue npoBOMOK 6POHMU;

- Hannume 3HauuTeNbHbIX (ONAcHbIX) BAABAMBaAHWI Ha M30AMPOBaHHOI (bIX) Xune(ax) kabens, Bbi3biBa-
IOWMX BAABNAMBAHWSA UM TPELMHbl B CBUHLLOBOW 060/104Ke;

- MoBpexaeHue n30naumu;

- NoBpexjeHne TOKONPOBOASALLEN XWUMbl, KOTOPOE MOXET MPUBECTUN K OTK/TIOHEHUIO paboumnx xapakrepu-
CTVK Kabens OT YCTaHOB/IEHHbIX TPEOOBaHWIA.

Ocob6oe BHMMaHWe crnefyeT yAenuTb aHasIorMyHbIM 3/IEMEHTaM B COEAUHUTENbHON MydqiTe, BK/IHOUYas
CcoefMHeHNsa mMeTannyeckoli 060104KN.

12.5.7.2 Kabenb n apmatypa

Mpn BHewHeMm ocMoTpe cpe3oB obpasua kabens B o6nactu U-o6pa3Horo msrnba v, N0 BO3MOXHOCTH,
pa3obpaHHoil apmaTypbl 6€3 NPUMEHEHNS YBENTMUNTENbHBLIX NPUGOPOB HE AO0/HKHO ObiTb OO6HAPYXEHO CregoB
NOBpPeXAeHUA (Hanpumep, 3NEKTPUUECKMX paspyLUEHWA, yTeukn, Koppo3nn wam HebesonacHol ycaakm), KoTo-
pble MOrM 6bl NOBAUSITL HAa 3KCMyaTaUMOHHbIE XapaKTepPUCTUKN KabeslbHON CUCTEMbI.

12.5.7.3 Kabenn ¢ NpoAo/ibHO Ha/IOXXEHHON MeTa/l/IMYecKon NeHTol 1M donbron, obnagatrlmne aare-
3Mei K HapyXHoli 060/104ke

OT cTpouTeNnbLHON ANvHbI kKabens oTbupatloT obpasel, A/IMHOW He MeHee 1 M, n3rnbarT B BUAE GykBbl U
N ucneiTbiBaloT Mo 12.7.10.

12.5.8 M3amepeHne O6BLEMHOIO yAes/IbHOIo 3/IEKTPMYECKOro COMNpPOTUB/IEHUA MONYNPOBOAALMNX
3KpaHoB

12.5.8.1 O6wWMme NonoxeHus

MN3mepeHne 06bEMHOIO yAenbHOro 31eKTPUYeCcKoro CoOnpPoTUB/IEHNA NONYNPOBOAALLMNX SKPAHOB kabens
NpoBOAAT Ha OTAENbHOM ob6pasLe.

O6beMHoe yaenbHoe 3/IEKTPUYECKOE COMPOTUBIIEHUE 3KCTPYAMPOBAHHbLIX NOYNPOBOAALLNX 3IKPAHOB,
HaMIOXEHHbIX Ha XWNy Y U30M1AUMI0, N3MepsoT Ha obpasuax M30MPOBaHHOW XWibl, 0OTOGPaHHbLIX OT Kabens
B UCXOHOM COCTOSIHUM W Kabens, npowejuero ucnbiTaHue Ha ctapeHue no 12.7.4, npegHa3HauyeHHOro Ass
NPOBEPKMN COBMECTUMOCTW MaTepuasioB, UCMOb3YEMbIX B KOHCTPYKLUN.

12.5.8.2 MpoBegeHne ncnbiTaHuii

VcnblTaHne nNpoBoAAT B COOTBETCTBUN C npuioxeHnem C.

[nsa nonynpoBoAALLNX 3KPAHOB U3MEPEHUSA NMPOBOAAT B HOPMasIbHbIX YC/IOBUAX 3KCMNyaTauun npu mMak-
CYManbHOl TemnepaType Harpesa Xu/bl, YkasaHHOW B Tabnvue 2, ¢ 4onyCKaemblM OTKNOHEHUeM 12 °C.

12.5.8.3 TpeboBaHus K pe3ynbTataM UCMbITaHWIA

O6beMHOe yfie/lbHOe 3/IeKTPUYEeCcKoe COMpOTUB/IEHVWE, U3MEPEeHHOoe 40 W Mocfie CTapeHus, OO0/DKHO
6bITb He 6onee:

- 1000 Om M A/19 NOJSIYyNnpPOBOAALLEr0 3KpPaHa, Ha0XEeHHOro Mo XUe;

- 500 Om M A/19 NOSYyNnpPOBOAALLEro 3KpaHa, Han0XeHHOro no U3onAuun.
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MpumedvaHue — MNopsaoK NPOBEAEHNSI U3MEPEHUI N TPe6GOBaHMA K YOEIbHOMY 3M1EKTPUYECKOMY COMPOTUBIIE-
HUIO MOJIMMEPHBIX HAPYXXHbIX 060I0UEK HAXOAATCS B CTAAMM pa3paboTKu.

12.6 VicnbiTaHne Ha NPooJ/ibHYIO/pagnanbHy0 BOAOHENpoHuLaemocTb (LWP, RWP)

12.6.1 O6LWWMe NOMOXEHUSA

VcnbiTaHns kabenei Ha BOAOHENPOHULLAEMOCTb pasfesieHbl Ha TPU UCTbITaHUSA:

- LWP a — ucnbiTaHMe Ha NpoaosibHY0 BOAOHENPOHMLLAEMOCTb TOKONPOBOASALLEN Xnnbl no 12.6.2;

- LWP b — ucnbiTaHMe Ha NpofosibHY0 BOAOHENPOHULLAEMOCTb MeTa/l/InYeckoro akpaHa no 12.6.3;

- RWP — ucnbiTaHne Ha paguasnbHyt0 BOAOHENPOHULAEMOCTb COeANHUTENbHBLIX My(T no 12.6.4.

Mepen vcnblTaHMEM MPOBOAAT MexaHW4Yeckoe W TepMasibHoe KOHAMLMOHMpOBaHWe 06pasLoB Kak yka-
3aHO HUXe.

MexaHn4yeckoe KOHAULMOHUPOBaHWE BK/OYaeT B Cebs MCMbITaHUA Ha U3rMb 1 pacTskeHue u, npu He-
06X04MMOCTH, UCNbITaHWe Ha Yknagky kabens B OyxTy nepef UCnbITaHWEM Ha M3rM6 1 pacTsxeHue.

Bopa, ncnonb3yemasi B UCMbITAHUAX, AO/DKHA COOTBETCTBOBAaTb 06/11aCTU NPUMEHEHNsT KabenbHol cu-
CTeMbl U 6bITb BOAOMNPOBOAHON (ecnn kabenb NpoknagbiBalT B NPECHON BOAE) WM COMEHOW (COMEHOCTLI,
COOTBETCTBYIOLLE KOHKPETHOI 06nacTu nNpoknagku kabens) Bogoid. MNpu oTcyTcTBUKM MHGOopMaumm 06 obna-
CTU NpUMeEHeHNs kabens UCcnonb3ylT BOAHbLIA pacTBop ¢ kKoHueHTpaunein NaCl, pasHoit 3,5 %.

[asneHvie Boapl cnefyet NogHUMATb A0 YPOBHSA UCMNbITATENBHOIO AaB/IEHUSA Kak MOXHO 6bicTpee.

[nsa ynobctBa pacyeToB ONpefensaioT crefyolme napameTpsbl:

- cfl— ycTaHOBNEHHOE MaKCMMasibHOe paccTosiHne ans LWP B TOKOMpoBOASLLEN XUNE;

- d2— ycTaHOB/IEHHOE Makc/MasibHoe paccTosiHue ansa LWP B MeTan/imyeckoM akpaHe.

PacctosaHue(s) MakCcMManbHOro pacrnpocTpaHeHWs BOAbl YCTaHaB/MBAIOT MO COr/alleHnio Mexay 13-
roTOBUTENIEM U 3aKa34YUKOM.

12.6.2 VicnblTaHWe Ha BOAOHENPOHULAEMOCTb TOKONPOBOASALLEN XNSbI

VcnbiTaHna npoBOAAT TOMbKO Ha kabensax, MMelLWmx nNpoAosbHbI BOAOHENPOHMLaeMblii 6apbep B TO-
KOnpoBoAsLLEeR Xune.

O6pasey, oTO6MpAlOT OT Kabens, Ha KOTOPOM 6bl10 NPOBEAEHO MeXaHndyeckoe ucnblTaHne no 12.4.

[nuHa wcneityemoro o6pasua, Bk/IoYas /1obble OroNeHHble YacTu Xubl, AO/MKHA ObITb HE MeHee pac-
ctosHus (d1+ 1,0) M; npu 3TOM A/IMHY UCMLITYEMOro 06pasLa BHYTPU UCMbITATENIbHOW KaMepbl HE OrpaHnyun-
BalOT (CM. PUCYHOK 6).

Ha kabene npoBogAaT npejBaputesibHOe KOHAMLUMOHMPOBAHWE, COCTOSILLLEE HE MEeHee YeM K3 Tpex Lu-
K/I0B Harpesa, NoATBepXJalLee, YTo Npu Harpese kabesib yBe/MUMBaETCA B pa3mepax.

Kaxaplii LUMKN HarpeBa COCTOUT U3 He MeHee 8 4 HarpeBa C NoC/AefylolWnM ecTeCTBEeHHbIM ox/axje-
HVEeM B TeyeHue He MeHee 16 4. Harpes nyTem MpOMycKkaHUsA TOKa MO Xwune UCNosib3ylT A1 AOCTUXKEHUA Ha
Xune Temnepatypbl Ha 5 °C — 10 °C Bblle MakCUMa/lbHOW TeMnepaTtypbl XW/bl NPU HOPMasbHbIX YCI0BUSAX
akcnayaTaunm, ykasaHHol B Tabnuue 2. TemnepaTypy Xu/bl NOAAEPXKUBAIOT B BbllLeykazaHHOM guanasoHe B
TeyeHVe He MeHee 2 4 BO BPEMS Kaxoro Luvkna Harpesa.

Mocne npefBapuTENbHOIO KOHAMLMOHWPOBAHWA C Kabens CHUMAaOT 3aliWTHbIA MOKPOB W WCMbITaHWE
NPOAO/MKAT HA N30/IMPOBAHHOM Xune kabens. Bo Bcex cnyyasx A1 yNnpoLweHnss UCTbITaHUS MOXHO yaannTb
C/ION, HaNOXEeHHbIe Ha HapyXHbIli NONYNPOBOAALLMNIA 3KPaH.

VcnbiTyemblii 06pasel, roToBAT cneayowmmM obpasom. OronstoT 06a koHua o6pasua TokonpoBoAsLei
Xunbl gnvHoi (50 = 10) mm. MicnbiTyeMmbllii 06pasel, NoMeLLalT BHYTPb COCyAa Mo AaBfieHWEM Kak nokasaHo
Ha pucyHke 6. [lo mepe TOro Kak cuna gasneHvns Bofbl OyAeT CTPEMUTLCA BblAaBnvBaTh Kabesnb (Mn ero BHy-
TPEHHUE 3NeMeHTbl) M3 cocyda, NPUMEHAIT COOTBETCTBYIOLLME MeXaHW4Yeckue orpaHuuuTenn ans npepot-
BpaLLeHNs Takoro ABUXEHUS.
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Pa3smepbl B MeTpax

1— n30nauus; 2 — HapyxHbIli NONYNPOBOASALLMIA COIA; 3 — OrofieHHas TOKoNpoBoAALas Xuna aavHoli (50 + 10) Mv

PuCyHOK 6 — YCTPOIACTBO 47151 NpOBEeAEHNsI UCTIbITaHUS!
Ha BOZOHENPOHMLIAEMOCTb TOKONPOBOAALLIEH /bl

VcnbiTyemblli obpasel, HaxoauTca nof AaB/eHVEeM MNoka MOrPyXeH B BOAy C AaB/iEHWEM BOAbl, COOT-
BETCTBYIOLLMM 3asB/IEHHOM MaKcumabHOW rnybuHe npoknagkn kabens B Boge (cMm. pasgen 6). JaBneHue no-
BbILLAKOT Kak MOXHO ObiCTpee AN MOAEenMpoBaHus Npobosi kabens B camoii ryboKoli YacTu cekuymm kabens.

Mo ncteyeHnn BpEMEHU UCMbITAHUA UCNbITYEMbI 0bpasel, n3snekawT 13 Bogsl. B xune Ha oTtpeske dl
[enanT Hagpes 1 MPoBEpPSIlOT Ha/iMuMe B HEM BOAbl BHELIHVM OCMOTPOM KOHLA(0B) WM C MCNOJ/Ib30BaHNEM
abcopbupytowei bymarn. Mo pesynbtataMm NPOBEPKM HE AO/MKHO ObITb OO6HAPYXEHO BOAbI.

12.6.3 VcnblTaHMe Ha BOAOHEMNPOHULAEMOCTb MeTa/l/INYeCcKOro akpaHa

WcnbiTaHne npoBOASAT TOMbKO Ha Kabensx, y KOTOpbIX U30/IMPOBaHHas Xuia (Ku/bl) UMEeT MeTasnde-
CKYI0 060/104KY WM HapPYXXHYK0 060/104KY U NPOAO/bHbLIA BOAOHENPOHMLaeMblii 6apbep B 3KpaHe.

[nuHa ncnbityemoro obpasya, 3a UCK/IIYEeHMEM YHacTKOB, BbICTyNatoLWmx 3a npeaensl ucnbitaTeibHom
Kamepbl, AO/DKHA 6bITb He MeHee paccTosHusA (d2 + 1,0) M (CM. PUCYHOK 7).

Ha kabene, oT KOTOPOro 0TGMpalT UCMbITYEeMbIii 06pasel, NPOBOAAT NpesBapuUTesibHoe KOHAULNOHUPO-
BaHWe, COCTOsILLLEE HE MEHEee YeM U3 Tpex UMKI0B HarpeBa. Kaxablii UMK HarpeBa COCTOUT U3 He MeHee 8 Y
Harpesa c nocneaywLwmM oxnaxaeHneM B TeYeHMe He MeHee 16 4. Harpes nyTem nponyckaHusi Toka no xuse
NCNoNb3ylT ANs AOCTUXKEHUS Ha xune Temnepartypsl Ha 5 °C — 10 °C Bbllwe MakCMManbHO Temnepatypbl
XWAbl NPY HOPMasibHbIX YCNOBUAX AKCMyaTaunn, ykasaHHoi B Tabavue 2. TemnepaTypy Xuabl Noa4epxmBa-
I0T B BbllLEYKa3aHHOM Auana3oHe B TeUYEeHWe He MeHee 2 4 BO BPeMSsl KaXA0ro Lukia Harpesa.

Mocne npeaBapuTENbHONO KOHAWUMOHMPOBAHUA C Kabens CHMMAalT 3alWTHbI MOKPOB U MUCMbITaHWe
NPOAOMKAKT Ha N30/IMPOBAHHON XuKnie Kabens.

MpumevaHune — [Ns UCTbITaHUA TPEXKUSbHLIX Kaberneil M30IMPOBaHHYH XMWY AOMyckaeTcs OToupatb oT
TOro e obpasua Kabens, KOTopbIiA Gbl1 UCMOMb30BaH MPU NPOBEAEHWN UCMbITaHWUSA HA BOAOHEMPOHULLAEMOCTb TOKOMPO-
BOASALLEN XW/bl.

Bce cnou, ABAAIOLWMNECA HAPYXHbIMW MO OTHOLLEHWIO K HAapy>XHOMY MONYNpoBOASLLEMY 3KpaHy, yaanawT
Ha paccTosiHUKN He MeHee 1,0 M OT OfHOr0 KoHUA MCMbITyeMoro o6pasua, Orosisia TakuM 06pa3oM HapyXHbIii
MoNynpoBOASLLIWIA 3KpaH U Aenasl ero 4OCTYNHbIM A5 BO3AeiicTBUS Bogpl. VicnbITyeMblii o6pasel, nomeLyatoT
BHYTPb COCyAa nof AaBfeHueM, Kak nokasaHo Ha pucyHke 7. TemnepaTypy TOKONPOBOASLLEN XUMbl U3MEPSIOT
BHYTPM cocyfa nof AaBfieHvem. MonoxeHne gatymka TemMnepatypbl BbIGMpaloT Takum o6pa3om, 4Tobbl orpa-
HUYUTL BSIMSIHWE KOHLEBOro adpdhekTa.
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Pasmepbl B MeTpax

1— u3onAums; 2 — HapyXHblii NONYNPOBOAALLMIA CMOM; 3 — MeTanIMUeckuii akpaH; 4 — HapyxHas 060s10uka

Pu1cyHOK 7 — YCTpOIACTBO ANst NPOBEAEHNS UCTbITAHKSA
Ha BOJOHENPOHNLAEMOCTb METa/I/TMYECKOrO 3KpaHa

Cocyf, nof faBneHneM HanoMHAT BOLOW Npu TeMnepaTtype oKpyxatoLei cpefbl 1 AaBneHnn, cooTBeT-
CTBYIOLLEM YCTAHOBMIEHHOMY 3HAUYEHWIO A1 MaKCUMasIbHOWN rNy6uHbI NPoKNajku (MakcumanbHoe fassfieHune
3 6ap). UcnbiTyemblii 06pasel, noasepratoT 10 uuknam Harpesa nof AaBneHnem. VcnbiTyemyto c60pky Harpe-
BalOT MpOonyckaHMem ToKa Mo TOKOMPOBOASALLEN Xune A0 AOCTUXKEHUS XUNoK Kabens nocToOAHHON Temnepa-
Typbl Ha 5 °C — 10 °C Bblle MakCcumabHON TeMnepaTtypbl Xubl NPU HOPMasbHbIX YCIOBUAX SKCNayaTaumu,
yKasaHHOli B Tabnmue 2. HarpeB npoBoAAT B TedeHMe He MeHee 8 4. Temnepartypy Xunbl NoAAEPXUBAKOT B
YCTaHOBMEHHbIX Npejenax B TeYeHne He MeHee 2 4 B Kax/blli nepuof Harpesa. 3a nepuofom Harpesa crnefy-
€T Nepuos, eCTECTBEHHOIO OXaXAeHUA ANUTENLHOCTLI0 He MeHee 16 u.

Mo ncTeyeHnn BpEMEHU UCMbITAHUA WUCMbITyeMblii 06paseL, U3BNeKalT U3 BoAbl. HWKHIOK CTOPOHY Ha-
PY>XHON 060M0YKM WA MeTananyeckoli 060M04YKkM, KOTopas conpukacaeTcs C NPOAONbHbIM BOAOHEMNPOHU-
LaeMbiM 6apbepom, OrofiflT Ha OTPe3Ke C2 OT Oro/IeHHOro KOHLa W MPOBOAAT NPOBEPKY HAa Hanuune BOfbl
BHELUHUM OCMOTPOM W/IM C UCNOMb30BaHMeM abcopbupytowein 6ymarn. Mo pesynbtatam NpoBepkM He JO/HKHO
6bITb 06HAPYXEHO BOApbI.

12.6.4 WcnblTaHWe Ha pagvanbHy0 BOAOHENPOHULLAEMOCTb COeAVNHUTEbHbIX MydT

VcnbiTaHne NnpoBOAAT Ha 3aBOACKMX, PEMOHTHLIX U MONEBLIX MyTax.

CoeanHnTenbHble MydTbl NMOABEPratoT COOTBETCTBYHOLMM MEXaHWYeCKUM ucnbiTaHuAaM no 12.4, npo-
BOAAT He MeHee 10 uUMKNOB Harpesa. McnbiTyeMytlo cO60pKY HarpesaloT NponyckaHWeM Toka no xune Ao fo-
CTUXKEHUA XWO Kabens nocTosiHHOW Temnepatypbl Ha 5 °C — 10 °C Bbile MakcumanbHO Temnepatypbl
XWNbl NPY HOPMasbHbIX YCOBUSAX 3KCNyaTaluun, ykasaHHol B Tabnuue 2. HarpeB npoBOAAT B TEYEHME He
MeHee 8 u. Temneparypy Xw/bl NOALEPXUBAIOT B YCTAHOBJ/IEHHbIX Mpefenax B TeYeHNe He MeHee 2 Y B Kax-
Obll nepuog, Harpesa. 3a NepvoAoM Harpesa cnefyeTt nepuoj ecTeCTBEHHOro OXaXAeHWs OUTENbHOCTbIO
He meHee 16 u.

VcnbiTaHa NpoBOAAT Ha YacTu COeAMHUTENbHOW MydThbl, HaxoAsulecsa nof faBneHueM, U He 0653a-
TeNbHO Ha BCeM Kopnyce MydTbl — 4715 PEMOHTHbIX (N0AEBbIX) MydT. 418 TPEXXKUNbHbIX Kabenein ncnbiTbiBa-
10T HE MeHee OJHOW 3aBO/ACKOW MYydTbl M30/IMPOBAHHON XUNbl.

Mo 3aBepLIeHMN LMKNOB Harpesa WCMbITyeMblil obpasel, pasMeLlatoT BHYTPU cocyda nog AasBfieHneM.
FepmeTuYHbIe KOHUEBbIE 3a/eNkn Kabens MoryT BbICTynaTtb 3a npefenbl cocyaa, Wm xe Kabenb MoXeT uenu-
KOM HaxoAuTbCA B cOCyfie Npu repmeTnsalmm ero KOHLOB U30AMPYIOLWLNMU Konadvkamu.

MpuMeuyaHne — YacTb MydhTbl, HAXOASLLASICA MOJ, AAB/IEHNEM, HE BK/OUYAET B CBOW COCTAB MEXaHUUECKMX
YCTPOICTB, COEAMHEHHBIX C MydoTOW ANS OrpaHWUUEHUst U3MMBaHUs 1 KOTOpble He BbIMOHSOT CoyHKLMIA, OTHOCSLLMXCA K
TAPON30SISILIAN.

McnbiTyemblii o6pasel, NorpyxatT B BoAy, HaxoAsillylocs nof AaBfeHMeM, COOTBETCTBYHOLWMM ycTa-
HOBJIEHHOW MakcuMasibHOI rny6uHe npokiagku. WcnbiTaHue NpoBOAAT B TedyeHue 48 4 B Boge, UMetoLlei
TeMnepaTtypy okpyxatolieii cpefbl.
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Mo ncTeuyeHU BPEMEHM UCMbITAHUS JaBfIEHWE BOAbl AOMYCKAETCSH YMEHbLUNTb A0 aTMOCHEPHOro AaB-
neHus. Ecnv KoHUbl kabens repMeTU3MpoBaHbl U30NUPYIOLMMU KOMINavykaMu, TO KOHLbI NOAroTaBAvMBaloT A1s
NPUIOXKEHNA K HUM UCMbITATeNbHOro HanpsxkeHus. VcnbiTyemblli obpasel, gonyckaeTcs usBnekaTb U3 BOAbl
TOMbKO Ha BpeMsi, AOCTAaTOYHOE AN1A NPOBefeHus 3Toi onepauun. MNpu HaxoxaeHun obpasua B BoAe WCMbI-
TaTeNbHOe MOCTOSIHHOE HanpskeHue 25 kB npuknagbiBalT mMexay ToKonpoBoasaweni(umm) xunoi (kunamm)
coeanHnUTeNbHOW MydOThl 1 BOAO. He fO/MKHO Npon3oiiTn Npo6os n3onsaumn.

3ateM ucnbiTyeMblli 06paseLl, U3BAeKalT 13 BOAbl Y NPOBOASIT BHELWHWA OCcMOTp. McnbiTyemblli o6pasey,
[O/MKEeH COOTBETCTBOBATb CrieAylolWyM TpeboBaHMAM:

a) nog BOAOOGIOKMPYHOLMUM 6apbepoM COeQUHUTENBHON MyhTbl HE 4O/HKHO ObiTb BOAbI;

b) B METa/I/INYECKON 060/1I04KE HE AO/MKHO ObiTb OOGHAPYXEHO CyL,eCTBEHHbIX HEPOBHOCTEN. Ecnn me-
Tas/IMyeckmne 3KpaHbl COCTOAT U3 MeHbIX MPOBOMOK, NEHT, NAMUHUPOBAHHOI PONbIM AN UX KOMBUHAL MK, TO
He 4O/MKHO HabNaaTbCa TPewmH B MeTanIMYecknx afieMeHTax.

12.7 TunoBble HE3NMEKTPUUECKNE UCTIbITAHNA Kabens 1 3/IEMEHTOB KOHCTPYKLMUN KaGesis

12.7.1 O6uwme nosioxeHus

MpoBoJAT cnepylowime TUNOBbIE UCMBLITAHUA [UCNbITAHUA MO NepeyYncsieHnam by—n) NpoBOAAT Ha BCex
N30/IMPOBAaHHbLIX Xunax]:

a) NpoBepKy KOHCTpYyKUUM kabena — no 12.7.2;

b) onpegeneHve MmexaHUYeCcKUX XxapakTepucTuk n3onauum kabensa 4o 1 nocse crapeHus — no 12.7.3;

C) onpefesieHne MexaHUYeCKNX XapakTepucTuK HapyXHblXx 060/104eK kabens 40 1 Noc/e CTapeHna —
no 12.7.4;

d) vcnblTaHWe Ha cTapeHue kabens aons NpoBepkyM COBMECTUMOCTU MaTepuanoB — no 12.7.5;

€) ucnblTaHWe noA AaBfieHMeM MpY BbICOKOIM TemnepaTtype HapyXHbix o6os04ek kabens tuna ST7— no
12.7.6;

f) mcnbiTaHne Ha 030HOCTOMKOCTb M3015UMK Kabens u3 AMNP 1 BAMNP — no 12.7.7;

1) vcnbiTaHve Ha Tennosylo gedopmauunto nsonaumm kadena ws 3P, BAMNP n CMN3 — no 12.7.8;

h) onpepeneHue cofepXxaHua caxu B HapyXHbIX 060s104Kkax kabensa ns M3 yepHoro useta — no 12.7.9;

i) McnbiTaHWe Ha 3MeMeHTax KOHCTPYKUMU Kabensi ¢ NpoA0/IbHO HasIOKEHHON MeTan/IMyeckoin /IeHTOol
nny goonbroin, obnagaroLleii agresneii K HapyxHoli 06ono4yke — no 12.7.10 n IEC TR 61901,

j) ucnbiTaHne n3onauum kabens Ha sogonoraoweHne — no 12.7.11;

k) ucnbiTaHue Ha ycagky msonauyumn kaéena m3 CMNd — no 12.7.12;

) onpeaeneHve TBEPAOCTM MU3onAUMKN Kabens us BAMNP — no 12.7.13;

T) onpegesnieHve Moaynsa ynpyroctm usonauuun kaéens ns BOrNP — no 12.7.14.

n) MCNbITaHME Ha ycaaky Hapy)XHoi 0605104k kabens us M3 — no 12.7.15.

12.7.2 NMpoBepKa KOHCTPYKLUK Kabens

MpoBepKy KOHCTPYKLMKN Kabens ocyLecTB/IAT BHELWHUM OCMOTPOM XW/bl U U3MEPEeHNeM TOJILWMH 130-
NAUNK, HaPY>XHOW MU MeTan/In4yeckon ob60os104eK UK 3kpaHa 1 6poHn no 10.4, 10.6—10.9 n 3HayeHusaM, ycTa-
HOB/IEHHbIMU U3rOTOBUTE/IEM B COOTBETCTBUU C pasfesiom 6.

12.7.3 OnpepeneHne MexaHNYeCKUX XapakTepuCcTUK n3onsaumm kadens 0o v nocrie ctapeHus

12.7.3.1 OT60p 06pa3LoB

OT60p 1 NOAFOTOBKY MUCMbITYyEMbIX 06pasLoB npoBoasaT no M3K 60811-501.

12.7.3.2 Tennosoe ctapeHue

Tennosoe cTtapeHne nposogAaT no MOK 60811-401 B ycnoBusx, NpuBefeHHbIX B Tabnmue 6.

12.7.3.3 KoHguuuoHnpoBaHne 1 onpefesieHne MexaHU4yeckmux xapakrepucTuk

KoHauunoHnpoBaHue 1 onpefesieHne MexaHnyecknx xapakrepucTtuk nposogat no M3K 60811-501.

12.7.3.4 TpeboBaHus K pe3ynbTataM WUCMbITaHWIA

PesynbTatbl UcnbiTaHMii 06Pa3LOB A0 W NOC/e CTapeHns OO/MKHbI COOTBETCTBOBATbL TPeOOBaHUAM, YKa-
3aHHbIM B Tabnuue 6.

12.7.4 OnpepeneHne MexaHWUYECKUX XapakKTepPUCTUK Hapy>XHbIX 000/104eK Kabensa A0 U nocrie
cTapeHus

12.7.4.1 OT60p 06pa3LoB

OT60p 1 NOAroTOBKY UCMbLITYyEMbIX 06pa3yoB nposogAaT no MOK 60811-501.

12.7.4.2 TennoBoe ctapeHue

TennoBoe cTapeHne o6pasLos nNposBoAAaT no M3IK 60811-401 B ycnoBusx, NpuBefeHHbIX B Tabnuue 7.

12.7.4.3 KoHOMUnoOHUpOBaHWe 1 onpefesieHne MexaHU4yecknx XxapakTepucTuk

KoHauunoHnpoBaHue 1 onpefesieHne MexaHuyecknx xapakrepucTtuk nposogat no M3K 60811-501.
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12.7.4.4 TpeboBaHUA K pesynbTataM WCnbiTaHWi

Pe3ynbTaTbl UCMbITaHUA [0 1 Nocne cTapeHuss 06pasLoB AO/MKHbI COOTBETCTBOBATbL TPEOOBAHUAM, YKa-
3aHHbIM B Tabnuue 7.

12.7.5 WcnbiTaHne Ha cTapeHune kabens Ans NPoOBEPKUM COBMECTUMOCTU MartepuasioB

12.7.5.1 O6wme nonoxeHus

VcnbiTaHne Ha cTapeHwe kabens NPoBOAAT C Lefbi NPOBEPKM TOro, YTO XapakKTepUCTUMKU U30NALUK,
IKCTPYANPOBAHHbLIX NOJYNPOBOAALLUX CMIOEB U HAPYXHOW 060M10YKN HE NOABEPXKEHbI Ype3MepHOMY yxyalle-
HUIO B NpoLecce aKcnayarauum BCNEACTBME KOHTAKTa C APYrMMW 3/IeMeHTaMu KOHCTPYKLMK Kabens.

VcnblTaHne NpoBoAAT Ha Kabenax Bcex TUMOoB.

12.7.5.2 OT160p 06pa3yoB

OT60p 06pasLoB Kabensa ANA UCNbITAHUA M30ASALMM N HapYyXHOI 060/104kM — no MK 60811-501.

12.7.5.3 TennoBoe ctapeHue

TennoBoe cTapeHue ncnbiTyeMbix 06pa3LoB kabeneli NpoBOAAT B TepMocTaTe C LMpKynsumen Bo3gyxa
no M3K 60811-401 npu crepyrowmx ycnoBuax:

- TemnepaTypa fo/hkHa 6biTb Ha (10 * 2) °C Bbile MakCcMMasibHOl TeMnepaTypbl Harpesa Xusbl kabens
Npy HOpMasibHbIX YC/IOBUSIX 3KCMyaTalummn, ykasaHHoW B Tabnuue 6;

- MPOAO/IKUTENIbHOCTb UCMbITAHUSA — 7 CYT.

12.7.5.4 MexaHun4yeckne ncnbiTaHns

O6pasupbl M30SLUN N HAPYXXHOW 060/104KM, MpefBapuTenbHO Npoleflne cTapeHue, AO/MKHbl BbiTb
NOAroTOB/IEHbI Y NOABEPTHYTbI MeXaHNYeCcKMM UChbiTaHnAM B cooTBeTcTBUM ¢ MOK 60811-501.

12.7.5.5 TpeboBaHuUs K pe3ynbTataM WChbITaHWi

OTHOLWEeHMEe PasHOCTU MeXAy MefWaHHbIMU 3HAYEHUSMM MPOYHOCTU MpU paspbiBe W OTHOCUTENLHOrO
YOJMHEHVS NMpU paspbiBe MNoc/iie CTapeHus U COOTBETCTBYOLMMWN 3HAYEHUAMM, NONYYEHHbIMU [0 CTapeHus
(cm. 12.7.3 n 12.7.4), He AOMKHbI MPEBbIWATb 3HAYEHWI, YCTAHOB/IEHHbIX MOCNE CTapeHus B TepMocTarte ¢
LUUpKysuueli Bo3ayxa, NpuBeAeHHbIX B Tabnuvue 6 Ans nsonsauum v tTabnuue 7 Ans HapyXXHbIX 060M0YEK.

12.7.6 WcnbiTaHMe nog gaBfieHWEM Npu BbICOKOW TemrnepaType HapyXHbIX 060/104eKk Kabens
Tuna ST7

12.7.6.1 TpoBefeHue ucnbiTaHUA

VicnbiTaHne nog AaB/eHMEM NpuU BbICOKOK TemnepaType HapyXHbix o6osiovek kabens tuna ST7 npo-
BOOAT B cooTBeTcTBMM ¢ MOK 60811-508 1 ycnoBuaMn nNpoBefeHUS UCMbITAHUA, YKa3aHHbLIMW B MeTode uc-
nblTaHua 1 Tabnuue 7.

12.7.6.2 TpeboBaHuNs K pe3ynbTataM WUChbITaHWi

PesynbTatbl UCNbITaHW AO/MKHBI COOTBETCTBOBATL TPeH6OBaHMAM, yCTaHOBAEHHbIM B MOK 60811-508.

12.7.7 VcnbiTaHne Ha O30HOCTOMKOCTb M30/1AUMN Kabens u3 3TUJIEHNMPOMUIEHOBOW pPe3nNHbl U
BbICOKOMOAY/IbHOI 3TU/IEHNPONUAIEHOBO PE3UNHbI

12.7.7.1 TpoBegeHne UcnbITaHWUin

Mopsagok oT6opa 06pa3yoB 1 MeToq UCNbiTaHU NpuBegeHbl B MK 60811-403. KoHUeHTpauusa o30Ha u
NPOAOMKUTENBHOCTbL UCMbITAHUI NpuBeAeHbl B Tabnuue 8.

12.7.7.2 TpeboBaHus K pesynbTatam MChblTaHuii

Pe3ynbTatbl UCNbITAHWIA AO/MKHBI COOTBETCTBOBATbL TPEOGOBAHMAM, yCTaHOBNEHHbIM B MOK 60811-403.

12.7.8 VicnbITaHWe Ha TennoBylo aedopmMalmio N3onaumm Kabens M3 CLUMTOro nonmMaTuieHa, atu-
JIEHNPONWUIEHOBOM Pe3nHbI U BbICOKOMOAY/TbHOW 3TU/IEHNMPONUIEHOBON PE3UHbI

M3onsaums kabena nz 3P, BAMNP n CM3 gosxHa BblgepXartb UCMbITaHWE Ha TenaoByk gecopmauuto
no 10.10 n cooTBeTCTBOBATb YCTAHOB/IEHHLIM TPEO6OBAHUAM K pe3yfibTaTaM 3TOro UCMbITaHus.

12.7.9 OnpepeneHve cofepXXaHusa CaXn B HAPYXHbIX 060/104Kax Kabesia U3 nonmaTuieHa YepHo-
ro useta

12.7.9.1 MpoBeaeHne ncnbiTaHuii

CopepxaHue caxu B HapyXHbIX 06o0sioukax kabens us M3 tuna ST7 yepHoOro ugeta onpegenswT no
M3K 60811-605. Ha nonynpoBoAswmx HapyXHbIX 060/104Kax gaHHOe MCMbiTaHWe He NPOoBOAAT.

12.7.9.2 TpeboBaHUs K pe3ynbTataM WChbiTaHWi

HomuHanbHOe 3HayeHne cofepXaHusa caxu LO/HKHO 6biTh (2,5 + 0,5) %.

JonyckalTca 60/1ee HU3KUE 3HAYEHWST COAEepXaHWs CaXu ANns 0COo6biX 06sacTeil NPUMEHEHUs!, B KOTO-
pbIXx 060M104Ka He NOABEPXEHA B/IUAHWUIO YNbTPadMOMIETOBOro U3/yYeHus.
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12.7.10 VcnbITaHWA 3/1EMEHTOB KOHCTPYKLUN Kabens ¢ npoAo/ibHO HaSIOXEHHOW MeTasl/InyecKom
NIeHTON nnn ooNbro, obnagarowmx agresuneii K Hapy>XHoOM 060104Ke

Ha o6pa3sue npoBogAT cnegytowme UCnbITaHus:

a) BHELWHWn ocmoTp — noD.1;

b) npoBepky npoyHOCTM aare3un meTannuyeckon onbrm — no D.2.2;

C) MpPOBEpPKY CTOMKOCTU K OTCNavMBaHWUIO MeTanMyeckoin ¢onbrv, HaNOXEHHON C MepekpbiTuemM, — no
D.2.3.

WcnbiTaTenbHoOe yCTPOACTBO, NOPAAOK NMPOBeAEHNA UCMbITaHus U TpeboBaHua K pesynbTatam uchbiTa-
HUA NpuBeAeHbl B npuioxeHun D.

12.7.11 NcnbiTaHne mnsonaumn kabensa Ha BOAOMNOIOWEHNE

12.7.11.1 MNMpoBegeHNe ncnbiTaHUin

OT60p MCNbITYEMbIX 06pa3L0B M NPOBeAeHNe ucChbiTaHuii — no M3K 60811-402, ycnoBus UCNbITaHWUIA
npvBeeHsl B Tabnuue 8.

12.7.11.2 TpeboBaHUA K pesysibTaTtaMm UCMNbITaHWUIA

PesynbTarbl UCNbITAHUA OO/HKHbI COOTBETCTBOBATL TPEOOBaHMAM, YCTAaHOB/IEHHbIM B Tabnuue 8.

12.7.12 VicnbiTaHne Ha ycagky M3onsaumn kabensa ms CLUMTOro nNonmaTu/ieHa

12.7.12.1 MpoBeaeHne ucnbiTaHWii

OT60p MCNbITYEMbIX 06pa3L0B 1 NPOBeAeHNe ucnbiTaHuii — no M3K 60811-502, ycnoBus ucnbITaHWUiA
npueegeHbl B Tabnuue 8.

12.7.12.2 TpeboBaHus K pe3ynbTataM MUChbITaHWiA

Pe3ynbTatbl UCNbITAHUA A0MKHBI COOTBETCTBOBATL TPE6OBaHMAM, YCTAHOB/EHHbIM B Tabnuue 8.

12.7.13 OnpeaeneHve TBepAOCTN M30MAUMN Kabens M3 BbICOKOMOAY/IbHOW 3TUNEHMNPONUIEHO-
BOli pe3viHbl

12.7.13.1 lMpoBeaeHne ucnbiTaHWii

OT60p MCNbITYEMbIX 06pa3L0B 1 NPOBEAEHNE UCMbITAHUIA — MO NpUAoXeHuto E.

12.7.13.2 TpeboBaHus K pe3ynbTataM McnblTaHui

Pe3ynbTatbl UCNbITAHUA AOMKHBI COOTBETCTBOBATL TPe6OBAHMAM, YCTAHOB/EHHbIM B Tabnuue 8.

12.7.14 OnpepfesieHne MoAayns ynpyroctv msonsauum kabens us BbICOKOMOAY/TbHOW 3TU/EHMNPO-
NUIEHOBOI Pe3nHbI

12.7.14.1 TMpoBeaeHne ucnbiTaHWii

OT60p, NnogroToBky 06pasyoB U UcnbiTaHMe NpoBoaAT no M3K 60811-501.

M3mepaT Harpy3ky npyu 150 %-HOM OTHOCUTE/IbHOM YAJ/IMHEHUW. 3HAYeHne HanpsxXeHHOCTU onpefje-
NAT NyTeM AeNeHns 3HaYeHUa HarpyskvM Ha 3HavyeHue MNonepeyHoro CeyeHus HepacTAaHyToro obpasua. 3Ha-
yeHne mopayns ynpyroctu npy 150 %-HOM OTHOCUTENILHOM YAJ/IMHEHUW OMPEAEen AT OTHOLWEHWEM 3HaYeHUs
HanpPs>KeHHOCTN K 3HAYEHNI0 pacTsXeHus.

3a 3HauyeHne mMoaynsa ynpyroctu npuHUMaloT ero meguaHHoe 3HayeHue.

12.7.14.2 TpeboBaHus K pe3ynbTataM UCMbITaHWiA

PesynbTartbl UCMbITAHUA OO/HKHbI COOTBETCTBOBAThL 3HAYEHUAM, YCTAaHOB/IEHHbLIM B Tabnuvue 8.

12.7.15 VicnbiTaHWe Ha ycagKy Hapy>XHOW 060M104YKM Kabens M3 NnoanaTuieHa

12.7.15.1 MpoBeaeHne UcnbITaHWA

OT60p, NOArOTOBKY 06pasLOB M UCMbITaHWE NPOBOAAT Mo M3K 60811-503, ycnoBuss uchbiTaHuii npu-
BeAeHbl B Tabnuue 7.

12.7.15.2 TpeboBaHus K pe3ynbTataM UCMbITaHWIA

Pe3ynbTatbl UCNbITAHUA A0/MKHBI COOTBETCTBOBATL TPE6OBaHUAM, YCTAHOB/EHHbIM B Tabnuue 7.

13 32nekTpunyeckue ucnbiTaHUA Nnocsie NPoKIagKu

13.1 O6wme NonoxeHus

VcnbiTaHnst HOBbIX KabBenbHbIX MNHNIA npoBOAAT NOC/ie 3aBepLUeHNA MOHTaXxa KabenbHON CUCTEMBI.

13.2 icnblTaHWe Hapy)KHOI 060/104KM Kabensi HanpshkeHeM MOCTOSIHHOro TOoKa

YpoBeHb UCNbITATENLHOIO HaNpPsXeHUs, NPOLO/HKUTEIbHOCTb UCMbITAHUSA U YCNOBUA ero npoBefeHus
ycTaHoB/eHbl B M3K 60229:2007 (pasgen 5). VicnbiTatenbHoe HanpshkeHWe MpuUKNagbiBalnT MexXay KaxabiM
MeTas/l/IMYeckumM 3KpaHoM 1 3emneli. ns nonynpoBoasAwmx 060/1049eK UCMbITAHME HE MPOBOAAT.
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13.3 VicnbiTaHe U30AsIUUKN Kabesns HanpshkKeHWem nepemMeHHoOro Toka

Mo cornacoBaHUio Mexay U3roToBUTENIEM W 3aKa3uMKOM UCMbITaHWE HanpshXXeHVeM nepemMeHHOro Toka,
npuknagbiBaeMbiM MexXay KakAo TOKONPOBOAALWEN XUNON U MeTasl/IMyecknm akpaHom, no M3K 60060-3
JonyckaeTcs NpPoBOAMTbL B Cleylolem nopsiake:

a) gna Um< 36 kB, B TeueHne 15 MMWH, 3Ha4YeHWe HanpsKeHUs — B COOTBETCTBMM C rpadpoii 10 Ta-
6nuubl 4, 3HaYeHue JactoTbl B guanasoHe ot 10 go 500 Iu;

ona Um > 36 kB, B TeueHne 60 MWH, 3HAYeHMEe HanpshkeHWss — B COOTBETCTBUM C rpadoin 10 Ta-
611ubl 4, 3Ha4YeHne yactoTbl B gManasoHe ot 10 go 500 Iu;

b) ana Um< 36 kB, B TeyeHne 15 MUH, cpeHeKkBagpaTUYHOe HOMUHaNbHOe 3HavyeHue HanpshkeHus 3U0
npu yactote 0,1 Iy,

C) B TeuyeHue 24 4 npy HOMUHAIBHOM HanpsxeHun cuctemsl UO.

[nsa ucnbiTaHnii kabenbHbIX NNMHWIA, HaXO4AWMXCA B AKCMyaTauun, AonyckaeTca Ucnonb3oBaTtb 6onee
HU3KUE 3HAYEHUS HaNPSXXEHUA U/WIN MeHbLUNe ANUTENBHOCTU MPUIOXKEHUA HANPsHXKeHUs. 3Ha4YeHUs ycTaHaBs-
NBalOT NO COrNacoBaHU C y4eTOM BPEMEHMU 3KCnayaTalumun, YCO0BUA OKpyXatoLwweil cpelbl, NPOM30LLesLnX
aBapuvii 1 Lenu nNpoBOANMOrO UCMbITaHNS.

13.4 NcnbiTaHne mn3onaumn kabena HanpshkeHnem MocTOSAHHOro Toka

Mpy NpoBeAEHUN UCNbITAHWS HaNpPsHKEHWEM MOCTOSIHHOTO TOKa MOXET MPOU30iTU MOBpPEeXAEeHMe MK30-
nsumu. Mo BO3MOXHOCTH, criefyeT NPOBOAMTL Bbilleyka3aHHOe UCMbITaHWe HamnpshkeHeM NepeMeHHOro Toka.

VicnbiTaHne HanpshKeHMem MOCTOSHHOIO TOKa He pPeKoMeHAyeTCs NPoBOAWTb B NOpPsAKe, yka3aHHOM B
13.3 (cm. npunoxeHue H).

13.5 PedhiekToMeTpus BO BpeMeHHOl 06n1acTtu

PednektomeTpnio Bo BpemeHHoi o6nactu (TDR) npoBOAAT C Lebio NOyYeHNUsi TEXHUYECKOW MHop-
Maumu.

Ecnn obopyposaHve ansa nposegeHuss TDR MCNOAb3YHOT C KabenbHO NMHUER, TO pekoMmeHayeTca npo-
BoAuTb TDR 717 BbISIBNIEHUSI XapaKTepHbIX NPU3HAKOB PacnpoCTPaHEeHUs! 3/1eKTPOMAarHMTHbIX BOJH, M3/yva-
eMbIX Kabenem.

PacnpocTpaHeHne MMnynbcoB, NUCNonb3yembix Npy TDR, 3aBUCUMT OT 3N1E€KTPUYECKOro COMPOTUBIEHNS,
3/1IEKTPUYECKON €MKOCTU W MHAYKTMBHOCTU Kabens (CM. pUCyHOK 8).

CA

L #u R — MHAYKTMBHOCTb W 3MEKTPUYECKOe COMPOTUB/IEHNE 3/IeMEHTA TOKOMPOBOAALLEN XUbl kabens;
C 1 G — aneKTpuyeckast EMKOCTb Y 3/1EKTPONPOBOAHOCTL (AM3NEKTPUYECKME NOTEPU) MIEMEHTA U30MSALMN Kabens;
ZL — OKOHeYHoe BOJIHOBOE COMPOTMB/IEHNE (BOJTHOBOE COMPOTUB/IEHWE HATPY3KM)

PucyHok 8 — TMpuHUMnuansHan anekTpuyeckan cxema gn1a nposeneHns TDR
(TMnoBas NvHeliHasA AyarpaMma nepegaqn, TT-Mogesb)
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Tabnunuya 3— 3HaueHns TaHreHca yrna guaneKkTpuuecknx notepbs tg 5 U3oSLMOHHLIX MaTepuasioB kabenei
O603Ha4eHne N30N5UMOHHOIo MaTepuana (cm. 4.2) ArP/BariP cra
MakcrmansHoe 3HauveHuve tg 5 50 «10-4 10 KO~4a
a na kabenein ¢ wmzonauueli M3 CI3, copepxallero creupasibHble [06aBKM, MakCUMaslbHOE 3HaYeHue

tg 5 =50  10-4.

Tabnunuya 4 — VcnbiratesbHble HanpsHKeHUs
HanpsixeHne B K1NoBOsIbTaxX

Makcu- SB%qu”e Wecnel-  Onutenb- W3mepexue VcnbitaHne WcnbiTaHne  VicnbiTa- Vicneirarive
Homu-  mMasbHoe ANA TaHMe  HOCTb UC- YacCTWYHbIX M3me-  umkIvye-  rPO30BbIM  HME Hanpsi- HanpsbKe-
Ha/lbHOe  Hanpsixe- onpeaene- Hanpshxe- MbITaHWS  paspsifoB  PEHVWE CKUM Harpe-  UMMy/bC- wermem ~ TVEM rocne
Hanpa-  Hue gnis HIARA NCTIbE- e o Hanpsbke- no 9.2.1, tg5n0 BOM NOA HA-  HbIM Ha- no 12.5.6 npow:::;;’lp,:gkm
XeHne  obopyno- TATEILHOTo g 5 5 HMEM, 9.43 1 1254 npsxeHvem npsbkeHMeM B TeyeHve no 1s.3,
BaHuA Hal‘;ﬂﬂme' 9.4.2 MUH 125.3 no 1255 o 125.6 15 MuH neza:m;;e-
" un TS 1,731/0 y 2L
1 2 3 4a 5a 6a 7a 8a 9a 10b
Oromo 72 36 125 5 62 36 72 60 125 6.2
Or 10
104 104
on 12 6 21 5 0, 6 12 75 2 0,
Or 138 17,5 8,7 30,5 5 151 8,7 17,5 95 30,5 151
po 15
Or 20
022 24 12 42 5 20,8 12 24 125 42 20,8
Or 30 36 18 63 5 31,1 18 36 170 63 31,1
bo 33
Ot 45
a7 52 26 65 30 45 26 52 250 65 52
Or 60 72,5 36 90 30 62,3 36 72 325 0 72
[o 69

4 [Mpn HEOBXOAMMOCTMN 3HAYEHUS! UCTbITATESbHBIX HAMPSHKEHWIA KOPPEKTUPYHOT B COOTBETCTBUM ¢ 12.5.1.
b Mpn HEOBXOAMMOCTU 3HAUEHNS UCTIbITATENbHbIX HAMPSHKEHNI KOPPEKTUPYIOT B COOTBETCTBMM C 13.3.

Ta6nuua 5— TUMNOBbIE HEIMEKTPUUECKWE UCTIbITAHUS M30MISAILMM U HapYXHbLIX 060/104eK Kabeneli

M3onaunsa HapyxHas
YcnoBHoe 0603Ha4YeHne N301ALMOHHOIO MaTepunasnia ! o6onouka u3 Md
(cm. 4.2 n 5.6)
arpP BanpP cna ST7

MpoBepKa KOHCTPYKLM MpUMEHSIIOT HE3ABMCKMO OT MaTepVasioB U30NALMN
VicnbiTaHve Ha BOAOHENPOHULIAEMOCTb a 1 HapY>XHOW 060M0YK/
Pasvepb!:
- 3MepeHne TOMLWMHbI X X X X
MexaHn4eckre XapakTepucTuki (MPOYHOCTb NpY paspbiee U
OTHOCUTE/bHOE YA/IMHEHNE MPU Pa3pbIBe):
a) [0 cTapeHust X X X X
b) nocne ctapeHus B TepmocTare X X X X
C) nocre ctapeHusi kabens (UCMbiTaHne Ha COBMECTUMOCTb) X X X X
VicnbiTaHve nog, AaBneHeM NPy BbICOKOI TemnepaTtype — — — X
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OKoHuaHne Tabnuubl 5

YcnosHoe 0603HaYeHne U30MIALMOHHOIO MaTtepuana Visonsuus 060|j1iﬂ¥<§HvE|j13ﬂ na
(cm. 4.2 n 5.6)

anP B3NP cna st7
VcnbiTaHe Ha 030HOCTOKOCTb X X - -
VicnbiTaHre Ha TensioByto gechopmanmio X X X —
VicnbiTaHre Ha BOAOMOI/IOLLEHMEe X X X —
VicnbiTaHve Ha ycagky — — X X
OnpeferneHne coaepxaHnsa Caxn b — — — X
Onpepenexve TBepaocTu — X — —
Onpepenexve Moaynsa ynpyroctu — X — —

B HacTosiLLel Tabnmue NpUMEHeHb! CriefytoLLye 0603HaueHNsT:
- 3HaK «x» — 00s13aTe/IbHOE NPOBEAEHNE VCTIbITaHUS,
- 3HaK «—»— WCMbITAHWE HE MPOBOAST.

a TpeboBaHMe pacnpoCcTpaHseTCs Ha kabenn, B KOHCTPYKUMAX KOTOPbIX MPeayCMOTPEHbI Gapbepbl, NPensTcTBy-
toLMe NPOAO/IbHOMY MPOHUKHOBEHMIO Bodbl LWP a, LWP b 1 RWP (cm. 12.6.1).

b TOMbKO An1s1 kabeneli ¢ HapyXHbIMU 060/104KaMM YepHoro LpeTa (cm. 12.7.9).

Ta6nvnua 6— MexaHNYeckne XapakTepuCTV KM U30NALMOHHBIX MaTeprasioB Kabeneii (4o 1 nocse cTapeHus)

YcnoBHoe 0603HauYeHne M30/1SILMOHHOTO MaTepuana EanHnua IC ) & BanP cna
(cm. 4.2) n3MepeHust
MakcrmasibHaa Temnepartypa Harpesa Xusbl Npyu HOPMaUTbHbIX °C 90 90 90

YCIOBUSAX 3KCr/yaTaumn (cm. 4.2)
[Jo crapeHua no M3K 60811-501:
- MPOYHOCTL MPU PaCTSHXEHUN, HE MeHee H/mm2 4,2 8,5 12,5
- OTHOCUTEfIbHOE YA/IMHEHME NPY pa3pbiBe, He MeHee % 200 200 200

Mocne cTapenus B TepmocTate no M3K 60811-401
6€e3 TOKONPOBOAALLENA XMbI:

YCnoBus UCNbITaHUA:

- Temneparypa °C 135 135 135
- fonycK °C 3 +3 +3
- NPOAO/HKUTENBHOCTL Y 168 168 168

MPOYHOCTb NPK PaspbIBE:
@) 3HaYyeHue Mocne cTapeHusi, He MeHee H/mm2 — — —
b) OTKNOHeHWe*, He 6onee % +30 +30 +25
OTHOCUTE/NTbHOE YA/IMHEHWE MPU pa3pbIBE:;
a) 3HaueHve nocse CTapeHusi, He MeHee % — — —
b) OTKNOHeHWe*, He 6onee % +30 +30 +25
* OTK/IOHEHNE — 3TO Pa3HOCTb MeXay MeauaHHbIM 3HAYeHUEM, MOJTyYeHHbIM MOC/E CTAPEHVS, U MeaMaHHbIM

3HavyeHnem, noslydyeHHbIM 00 CTapeHud, BbIpaXXeHHasA B NPOLEHTax OT Noc/ieaHero.

Ta6nuua 7— MexaHnYeckue XapakTepUCTVK MaTepuasioB HapyxHoli 060M0uKM (4O M Nocie CTapeHust)

YcnoBHoe 0603HaueHne matepuana (cm. 5.6) EavHula nsmepexust ST7

Jo crapeHua no M3K 60811 -501:
- MPOYHOCTb NPW paspbiBe, HE MeHee H/mm2 12,5
- OTHOCUTE/IbHOE YA/IMHEeHVe Mpu paspbiBe, He MeHee % 300
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OKOH4aHne Tabnmupl 7
YcnoBHoe 0603HayYeHne matepuana (cMm. 5.6) EnvHnua namepeHns ST7

Mocne ctapeHus B TepmocTare no M3K 60811-401:
YC/IOBUS UCTIbITAHNSA:

- Temnepartypa °C 110

- fonyck °C 2

- NMPOAOIHKUTENMBLHOCTL Y 240
OTHOCUTESIbHOE YAJ/IMHEHVE MPU pa3pbIiBe:

- 3Ha4eHue nocse CTapeHus, He MeHee % 300

VicnbitaHve Ha ycaaky no MOK 60811-503:
YC/I0BUSI UCTIbITAHWS:

- Temnepartypa (gonyck +2 °C) °C 80

- MPOAO/HKUTENBHOCTL Harpesa Y 5

- YMCMO UYIK/IOB Harpesa — 5
[O0nycTMmoe 3HayeHue ycaaku, He bornee % 3
VicnbiTaHve nog, JaBneHEM Mpu BbICOKO Temnepatype no M3K 60811-508:
YC/I0BUA UCTbITaHNS:

- Temnepatypa °C 110

- jonyck °C 2
BAaB/BaHVe, He 6ornee % 50

Tab6nuua 8— XapakrepucTnky 130NALMOHHBIX Marepuanos kabenei
YcnoBHoe 0603HavYeHne marepuasna EanHnua
(cm. 4.2) P |/|3|c|"epe:'|/|ﬂ anp B3NP crne

VcnbiTaHne Ha 030HOCTOKOCTb Mo M3K 60811-403:

- KOHUEHTpauys 030Ha (06beMHast) % 0,025— 0,025—

0,030 0,030

- MPOJO/IHKNTESNIBHOCTL UCMbITaHWs 6e3 pacTpeckmBaHns Y 24 24 —
VcnbiTaHre Ha Tennosyto gedhopmaumio no MoK 60811-507:
YC/I0BUA VICTIbITAHUSA:

- Temnepartypa Bo3gyxa (gonyck +3 °C) °C 250 250 200

- pacTarvsatoLlee ycuime H/cm2 20 20 20
OTHOCUTESIbHOE YA/IMHEHWE NOJ Harpyskoii, He Gonee % 175 175 175
OCTaTOYHOE OTHOCUTE/ILHOE Y/IMHEHUE MOC/IE OX/TEKAEHWS,
He 6onee % 15 15 15
VicnbitaHve Ha BogonornoLleHve no M3K 60811-402
rpaBYMETPUYECKUM METOLOM:
YC/IOBUA UCTIbITAHUSA:

- Temnepartypa (gonyck +2 °C) °C 85 85 85

- NPOAO/HKUATENBHOCTb y 336 336 336
[onycTMMOoe yBenmyeHvre macchl, He 6onee Mr/cm2 5 5 la
VicnbiraHve Ha ycaaky no MOK 60811-502:
YC/IOBUS UCTIbITAHUS:
- paccTosiHve L Mexay oTMeTKamu MM 200
- Temnepartypa (gonyck £3 °C) °c — — 130
- MPOAO/DKATE/TbHOCTb Yy — — 1
JonycTumoe 3HadeHve ycagkun, He 6onee % — — 4

OnpefeneHve TBEPLOCTU MO NPUIoKeHUo E
IRHD b, He MeHee - 80 -

OnpepeneHve Moayns ynpyroctu rno 12.7.14:
MOAy b ynpyroctu npy 150 %-HOM OTHOCUTENIbHOM Y/TMHEHUN,
He MeHee Himm2 45

a [lonyckaeTcs yBenmyeHne Macchl 6osee vyem Ha 1 mr/em2ana CrN3 nnotHocTeio 6onee 1r/cm3
b IRHD — mexayHapogHas eoyHvua TBEPLOCTU Pe3VHbI.
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MpunoxeHve A
(o6s13aTesnibHoe)

MeToAbl HarpeBa MCNbITYEMOro Kabens u onpeaesieHne TeMneparypbl
ToKonpoBoAsAlW el Xunbl kabens

A1 O6Lipme NonoXeHnst

Mp1 NpoBEAEHNN HEKOTOPbIX UCTbITaHWA HEOB6XOAYIMO MOBbLICUTL TEMMEPATYPY TOKONPOBOAALLEN Wbl [0 3a[aH-
HOro 3HaueHus, kak npasusio, Ha 5 °C — 10 °C Bblle MakCUMasTbHO AOMYCTMMOW TemnepaTtypbl XWibl NPU HOPMaUTbHbIX
YC/IOBUSIX IKCIyaTauyun nyTemM NPUIOKeHUs K Kabesno HanpskeHWst NPOMbILLIEHHOM YacTOTbl WM UMMY/IbCHOTO Hanpsi-
eHus. Mpn 3TOM BO3MOXHOCTb AOCTyNa K TOKONMPOBOASLLEN XWne 471 HENOCPEACTBEHHOMO U3MEPEHVS ee TeMnepaTypbl
OTCYTCTBYET.

Bce 1301MpoBaHHbIE XWbl OAHOXWIIbHBIX M TPEXKM/bHBIX Kabeneli HarpeBatoT MyTeM MPOMyckaHust Toka Mo TOKO-
NPOBOZSALLIEN XM/IE C NCMOMb30BAaHMEM OJHOTO 3 METOZOB, YKa3aHHbIX B A.2. Temnepatypy »unbl (kun) cregyet noaaep-
XVIBaTb B OrpaHUyYeHHOM avanasoHe (+5 °C) B TeueHrie YCTaHOBIEHHOrO BPEMEHW, NpY 3TOM TemnepaTypa OKpyxatoLLei
cpefibl MOXET U3MeHATLCA B 60/1ee LUMPOKOM AvanasoHe. B CBA3W C 3TvM cnefyeT NPUMEHATbL METOAb! (415 OLHOXWIb-
HbIX WM TPEXXKUSIbHBIX Kabeneit), B KOTOPbIX MOXHO NMOCTOSIHHO PEervcTpupoBaTh M KOHTPONMPOBATL TemnepaTypy Xubl
B TEUEHVIE BCEr0 WCTMbITaHS.

A.2 MeTogpl HarpeBa GPOHNPOBaHHBLIX Kabeseli a5 NPoBeAeHNS 3MIEKTPUYECKOTO UCTbITaHNS

A.2.1 OgHOXWbHbIE Kabenu

OpHOXMW/IbHblE KabGenu HarpeBaroT MyTem NpPOonyckaHus Toka MO TOKOMPOBOASLLENR xwune. Cxema HarpeBa OfAHO-
XWbHbIX Kabernei npeacTaBneHa Ha pucyHke A.l.

1— vcnbiTaTeslbHoe HanpshkeHWe; 2 — WCMbITyeMblii kabenb; 3 — KOHLEeBble MyddTbl;
4 — U-06pasHblii M3rvé mcnbiyeMoro kabensi; 5 — TpaHcopmaTop, MHAYLMPYoWmMii TOK; 6 — M3MepUTenbHbI TpaHcdopMaTop Toka

PucyHok A1 — Cxema HarpeBa OfHOXMW/IbHbIX Kabesei

A.2.2 TpexkunbHble kabenv

Kak npaBuno, Ha TpeXkWibHble Kabenm HaknaAbIBakoT BPOHI0, COCTOSILLYHO M3 OLMHKOBAHHbIX CTa/lbHbIX MPOBOJIOK,
006M1aatoLLMX MarHUTHBIM CBOMCTBOM, M NO3TOMY OHW OYEHb YyBCTBUTE/bHLI K HArpeBy GPOHMW, NPOMCXOAsLLEeMY BCef-
CTBME BO36YXJaeMbIX BUXPeBbIX TOKOB. CnefoBaTtefibHO, [/ HarpeBa MCMbITYEMOro kabens 1 MuHuMm3aumm adhdoekta
BUXPEBbIX TOKOB K TOKOMPOBOASALLMM XMW1aM NPYKIaabIBatoT TpexdasHoe HarnpshkeHWe B YCTAaHOBMBLLEMCS PEXUME.
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Mcnonb3ytoT ofHy 13 ABYX CXeM Harpesa TPeXkusbHbIX Kabenei:

a) Harpes nyTeM MPUIOKeHVs TPeXHasHOro HanpsHKeHWs1 C UCMONbL30BAHMEM Harpy304HbIX TPaHCOPMATOPOB Ha
KakOol 130/IMPOBAHHOM Xu/ie (Ha KOHLE MCTbITYeMOro kabens, rae oTAesbHble N30/IMPOBaHHbIE XW/bl PasfeneHbl) v npy
COeIMHEHN BCEX TOKOMPOBOAALLMX XN Ha 060MX KOHLAX. Ha Harpy3ouHble TpaHcthopmaTops! crieayeT nojasarb Takoe
HanpshkeHne, 4Tobbl TOK B M30/IMPOBAHHBIX XUax kabens Obun TpexdiasHbiM 1 UMesT OAVMHAKOBOE 3HAYEHWE B KabKOON
TOKONPOBOZSALLIEN XWne ¢ A0NYCTUMbIM OTK/IOHEHWEM He 6ornee +2 % (CM. pUCYHOK A.2);

1— ucnbiTaTeslbHoe HanpsbkeHve, NPUIOXEHHOE TOBKO K OJHOMY KOHLY Kabens; 2 — UCMbITyeMblii kabesb;
3 — KoHUeBble MyddThl; 4 — U-06pasHblii M3rnb ucnbiTyemoro kabens; 5 — tpaHccopmaTop, MHAYLMPYOLWNIA TOK;
6 — M3MepuUTeNbHLIN TpaHcopMaTop Toka

PucyHok A.2 — Cxema HarpeBa TPeXku/bHbIX kabenein (BapuaHT a)

b) AaHHan cxema HarpeBa aHasIorMyHa CXeme Mo NEPeUMC/IEHMIO @) 3a UCK/TFOUEHVEM TOrO, YTO KOHLIbI KaXKA0i TOKO-
MPOBOASILLIEV XXW/Tbl COEAMHSIIOT BMECTE /151 MPOMYCKaHWsS TOKa Harpesa (Kak npaBuwio, [/151 3TOro NPUMEHSIIOT 3/1eKTpuye-
CKYIO LLMHY BbICOKOrO HarnpsbkeHusl). 3aTem AenatoT eyHoe CoeayHeHVe MeXy M30/IMPOBaHHLIMM XWTaMn U NPUKIaabl-
BAlOT BbICOKOE HanpshKeEHUE KO BCEM M30/IMPOBaHHBIM XWMaM A/1s NMPOBEAEHUS! UCTIbITaHWST HanpshKeHMeM NepeMeHHOoro
ToKa. C Lie/blo MPOBEAEHNS UCTIbITAHWSA TPO30BbIM UMY IbCHBIM HANPSHKEHVEM, B C/lydae, KOrda NpeanoyTUTeNlbHO NPoBo-
OWTb OTAEbHBIE VCTbITAHWS TPO30BbLIM UMY IbCHBIM HAMPSHKEHMEM Ha KKIOW 130/IMPOBaHHON Xwe kabens, eauHoe co-
efViHeHne MeXay U30/IMPOBaHHLIMU XUTaMi MPEPbLIBAIOT U UCTIbITAHUE TPO30BbLIM MMMY/ILCHBIM HAMPSHKEHUEM MPOBOAAT
MyTEM MOC/IEA0BATENBHOTO NPUIOXEHVSI HANPSPKEHWS K KaXKAO0l 130/IMPOBAHHONM XWe OTAeNbHO. HanpsbkeHue Ha Harpy-
304Hble TPAHCHOPMATOPbI NMOAALT TakMM 06Pa3oM, YTOBbI TOK B M30/IMPOBAHHBIX XUnax kabesst Gbu1 TpexdhasHbIM 1 Men
0fIHaKOBOE 3HaUYeHWe B KaXKA0i TOKONPOBOASLLEV Xine C A0MYyCTUMbIM OTKIOHEHMEM He Goree +2 % (CM. prUCYHOK A.3).

CxeMy Harpesa TPEXXKWUIbHOTO Kabersl Mo NepeyuncsieHnio b) BbIGUpatoT, Hanpumep, B TOM C/ydyae, Korga pekoMeH-
[YETCA YMEHBLLUNTL 3/IEKTPUYECKYIO0 EMKOCTb Harpyskv Mpy NPOBEAEHUN VCTbITAHWS TPO30BbIM UMMY/IbCHBIM HaNpPshKEHW-
€M MNPV Ha/IMUUM COOTBETCTBYIOLLIErO 06GOPY/I0BaHMS.
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1— vcnbiTatenibHOe HanpsXeHne, OAHOBPEMEHHO NPUIOXEHHOE K OAHOW WM TPEM U30/IMPOBaHHBIM Xuiam
B 3aBUCVMOCTY OT TpeboBaHUii UCNbITaHNs; 2 — UCMbITyeMblil kabenb; 3 — KOHLEeBble MydThl;
4 — U-06pasHblil 13rnb ncnbliTyeMoro kabensi; 5 — TpaHcopMartop, UHAYLMPYOLniA TOK;
6 — n3vepuTesbHbIN TpaHCHOPMATOP TOKa; 7 — HOMEP U30/IMPOBaHHON XW/Ibl; 8 — 3a30p Mexgy LUMHamm,
COOTBETCTBYHOLLWI TPEGOBAHNAM K UCMbITAHWIO MPO30BbIM MMMY/IbCHLIM HaMpsXXeHnem

PucyHok A.3 — Cxema HarpeBa TPeXKUIbHbIX kabesneli (BapuaHT b)

A.3 Vi3amMepeHVe TemnepaTtypbl UCMbITYEMOro kabensi

A.3.1 O6uwme NonoxeHusi

TemnepaTypy TOKOMPOBOASILLEN Wbl UCTILITYEMOTO Kabenst onpeaensitoT nyTeM HenocpefCTBEHHbIX U3MEPEHNI
TeMnepaTypbl TOKONPOBOAALLENA(MX) Wbl (KUN) HA BTOPOW OJIMHE Kabernsi, Mo KOTOpPOI NPOXOAWT TOT Xe TOK M MpW TakoW
Xe Temnepartype okpyatoLLeli cpefbl, YTO U 419 UCTIbITYEMOro kabensi.

Kabenb, vcnonb3yembiii Ans U3MepeHrst TeMnepatypbl (fanee — 3TaNOHHbIA kabenb), A0MKEH ObiTb WAEHTUYEeH
UCMbITYEMOMY Kabento.

A.3.2 MoHTaX Kabensi v gaTtumkoB TemnepaTyp

A.3.21 O6Le nonoxeHus

OTa/TOHHbI Kabenb AO/MKEH UMETb A/IMHY He MeHee 10 M, AIHa 3TasIOHHOro Kabens Ao/mkHa ObiTb Takoi, YTOObI
npy nepefave Tenna BAO/Mb kabessl K ero KoHLaMm Temneparypa LIeHTPasTbHON ABYXMETPOBON YacTu kabensi He U3MeHst-
nacb 6ornee yem Ha 2 °C.

OTasIoHHbIN Kabenb A0MKeH ObITb MPSMbIM U MOXET 6bITb MPO/IOXEH 3a NpeesiamMmn BbICOKOBO/LTHOM CTOMKY, HO B
TEX Xe YC/IOBUSIX OKPYXatoLLEeli cpefbl YTO U UCTIbITYEMbI Kaberb.

[lna yCTaHOBKM AaTUMKOB TEMNEpPaTypbl Ha TOKONPOBOAALLEN Xe 3Ta/IOHHOTO Kabensi paspesatoT HapyXHbIe Criov
kabens ans JocTyna K TOKOMPOBOASALLER Xune. YaaneHne wim cMaTbiBaHWe HapyXHOro 3aLlyTHOTO MOKpoBa U C/1I0eB 6po-
HV 1 NocrieaytoLas Ux 3aMeHa He AOMyCKaloTCs, Tak Kak B 3TOM C/lydae BO3MOXHO M3MEHEHME TEM/I0oBbIX XapaKTepucTuk
kabens. [jonyckaeTcs Bblpe3aTb B HApyHOM 3aLLMTHOM MOKPOBE U GpoHe kabens 0TBEpCTUs AraMeTpoM He 6onee 20 Mv
[Ns yCTaHOBKN JATUMKOB Temrepartypbl. [locne ycTaHOBK/ AaTumka TeMnepatypbl yaasieHHble 13 OTBEpPCTVS C/ion BO3-
BPALLAOT Ha MecCTo.
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Pa3mvepbl B MUI/IMMETpax

15

1— TOKOMPOBOAALLAS XUNA; 2 — 3NEeKTPONPOBOAALLNE IKPaHbI; 3 — M30M1AUMS; 4 — MeTa/InYeckas 060/10uUKa;
5 — 3/1aCTMYHbIV TENIOU30NMPYIOLLMIA KOMNAyHZ,; 6 — AaTunK TemnepaTtypbl; 7— HapyxHas 060/10uka kabens

PucyHok A.4 — lprMep pacrnonoXeHnsa aarynka Temneparypsbl
Ha TOKOMPOBOZASALLEN XU/e STa/IOHHOTO Kabens

A.3.2.2 OgHOXWNbHbIA Kabenb
B cepenvHe 3TasIOHHOTO Kabensi Ha TOKONPOBOASILLEN Xue pa3MeLLatoT AaTumk Temneparypbl TC.,.

[Oea apyrux gatuvka TC2 n TC3 ycTaHaBMBAIOT Ha TOKONPOBOAALLEN XNe 3TasIOHHOTO kabens (CM. pucyHok A.5);

Kaxkablli AaTUVK KPEMsT Ha PaccTOsiHWM, NPUGM3UTENBHO PABHOM 1 M OT LieHTpa kabens.
[Jatuvky TeMnepaTtypbl KPensT K TOKOMPOBOASILLEN Wne C UCMO/b30BaHMEM MEXaHUYECKVX MPUCMOCOBEHUIA ¢

Lefblo NpefoTBpaLLeHUsl UX MepemMeLlieHnst BCeacTBMe KoneGaHuin kabens npu Harpese. CrieflyeT NPUMEHSTL Mepbl
Mo 0GECreYeHNI0 HAAEXHOTO TEMIOBOTO KOHTaKTa BO BPEMsl MCTbITaHWIA U MO NPefoTBPaLLEHMNO YTEUKW Tersia B OKpy-
aloLLlyto cpefly. PekoMeHZyeTCsl KpenuTb JaTuvk(v), Kak nokasaHo Ha pucyHke A.4. s obecrneveHns AOCTyna K Kuie
B cepeauHe 3Ta/IoHHOMO kabenst AenatoT HeGO/LLLIOKM MpoeM NyTeM yAarieHUsl C/I0eB, NEXallyMX Bbile TOKONPOBOAsLLEl
XXuWsbl. Mocre YCTaHOBKM AaTuMKa(OB) YAaUIEHHbIE C/IOM AOMYCKAETCS BEPHYTH HA MECTO C Lie/bi0 BOCCTAHOB/IEHWS TEMSI0-

BbIX XapaKTepPUCTUK Kabens.
Mpy Nepefaye He3HAUNTELHOMO KOMMYECTBA Tery1a B HaMpaB/IeHU KOHLIOB Kabesist pasHOCTb MexXy NokazaH1sIMm

parumkoB TC.,, TC2 n TC3 go/mkHa 6biTb MeHee 2 °C.
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Pasvepbl B MUIMMETPAX

1— 3TaNoHHbI kabenb; 2 — aneKTpuyeckoe coegviHeHne; 3 — TpaHcopMaTop, VHAYLMPYOLWMIA TOK;
4 — n3mepuTeNnbHbIN TpaHcopmaTop Toka

PurcyHok A.5 — 3TanoHHbI kabesb 4/15 HarpeBa OfHOXWBbHBIX Kabenei

A.3.2.3 TpexKkubHbI Kabenb

YcTaHOBKY JaTUVKOB TeMNepaTypbl Ha TPeXKUILHOM Kabene npoBoasT B COOTBETCTBUM € A.3.2.2 CO CreayoLmmMm
OT/INUMAMK (CM. PUCYHOK A.6):

- TpW AaTumka Temneparypbl yCTaHaB/IMBAKOT Ha OAHON U3 TOKOMPOBOAALLMX XU 3T/IOHHOTO Kabens, ogvH — B
ueHTpe (TC.,.,) N ABa, Kakablii HA PacCTOSHWN paBHOM 1 M OT LiEHTpa Kabensi, Ha Kaxxaoin u3 ctopoH (TC12n TC13). Jonon-
HUTENbHO OAVH AATUVK TeMNepaTypbl YCTaHaBIMBAIOT HA TOKOMPOBOASLLIEN XNNe Kakaoii U3 ABYX APYTVIX N30/IMPOBaHHbIX
XXuUn B UeHTpe Kabensa (TC2L n TC31);

- nepep ycTaHOBKOM JaTuUMKOB TemnepaTypbl HEOOXOAMMO onpeaeunTb paguasibHoe NOSOKEHVE N30MMPOBaHHbIX
W B MECTax, B KOTOPbIX OHW A0/DKHbI ObITb YCTAHOB/IEHbI. PekoMeHayeTcs 1Cnob30BaTb CeaytoLmii MeTos;

- TOK B TOKONPOBOZSALLMX XW/Tax 3TA/IOHHOTO Kabesisi perynmpyroT TakM 06pa3oM, YTObbl pacyeTHast Temnepary-
pa TOKOMPOBOASALLEN Wbl cocTas/isina NpubnmsutensHo 60 °C;

- MCNOSb3YHOT TENIOBU3NOHHOE 060PYA0BaHME C LIEMblo HAXOXAEHUS Hanbosiee ropsymx ToUek no OKPY>KHOCTY
Ha Hapy)XHO 060/104Ke B LIEHTPe Kabens v Ha pacCcTosHUM 1 M B K&Kyl CTOPOHY OT LieHTpa kabens;

- [0aTuuky TEMMEePaTypbl YCTaHAB/MBAKOT HA TOKOMPOBOASLLME XW/bl B BbILLIEYKa3aHHbIX TOUKAX;

- YBE/IMYMBAKOT TOK B TOKOMPOBOASLLMX XWUaxX 3TA/IOHHOrO Kabens 411 onpeaesieHnst 3HaYeHNs1 Toka, HeobXxo-
[MMOro Ans Harpesa kabens Ao Temnepatypbl Ha 5 °C Bbillle MaKCMMasibHO AOMYCTUMOR TemnepaTypbl Ny HOpMasIbHbIX
YCNOBUAX 3KCTIyaTaumm kabens. C Uenbio NoAaepxaHns TemnepaTypbl B yCTaHOB/IEHHOM [ianas3oHe B TeueHue Tpebye-
MOro BPEMEHU TOK, MPOTEKatoLLMIA B TOKOMPOBOASLLIEN XWne, [OMYyCKaeTcs perysimpoBarb B pyYHOM WM aBTOMAaTUYECKOM
pexuvnve. B 310 Bpems MPOBOAAT YCTAHOBKY 1 PerysIMpoBKy UCMO/b3yeMoli CUCTEMBI.

Pasvepbl B MunnmeTpax

1— 3TasIoHHbIN Kabenb; 2 — U3MepuTeNbHbI TpaHcopMaTop Toka; 3 — TpaHcopmaTop, UHAYLMPYIOLWMiA TOK

PrcyHoK A.6 — 3TasIoHHbIN Kabesb A/1s HarpeBa TPEXKULHBIX Kabenei
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A.4 HarpeB kabens as1a NpoBeaeHust UCnbITaHuii

MOHT&X MCMbITYEMOrO Kabess, aTasIoHHOro kabens 1 AaTyvMkoB Temreparypbl MNPOBOAAT B COOTBETCTBUN C PUCYH-
kammn A.1—A.6.

VcnbiTaHne NpoBOAAT B NMOMELLEHUM NPU OTCYTCTBUM CKBO3HSIKOB U TEMMEPATYPE OKpyXatoLLeli cpeabl.

Temnepatypy, M3MepeHHyl0 AaTumkoM Temnepatypbl TC1 Ha TOKONPOBOAALLEN XWe OAHOXWIbHOMO 3TaSIOHHOIO
kabensa wm patuvkamy temnepartypbl TC.,.,, TC2L n TC3L TPEXKWUbHOTO 3TaIOHHOrO Kabesist MPUHUMAIOT 3a TeMnepartypy
TOKONPOBOZSALLIEN XMkl UCTIbITATENBHOTO Kabens, HaxoAsLerocs nog HanpsbxeHneM. 18 TPeXKUIbHOro kabens cpegHee
apndhmeTnIecKoe TpeX 3HaueHUiA TemnepaTypbl TOKONPOBOASALLEN XWbl, U3MEPEHHBIX B LIEHTPE 3Ta/IOHHOMO Kabens, npu-
HMMAIOT 3a TeMnepaTypy TOKONPOBOAALLWMX XM UCTbITYEMOro kabens.

Bce gatuvku Temnepatypbl JOMKHbI ObiTb COEAMHEHbI C PErMCTPUPYIOLLMM YCTPOCTBOM A/19 06ecneyveHns MOHW-
TOPUHra Temnepatypbl. TOK HarpeBa KaxkAoi TOKONPOBOAALLEH XM/bl 9TAU/TIOHHOMO U UCTILITYEMOTO Kabenei percTpupyot
B TEUEHVE BCErO WCMbITaHS.

Mepen Ha4yanoM UCnbITaHWs TemnepaTypa 3Ta/loHHOTO U UCMLITYEMOro kabeneli Ao/mkHa ObITb paBHON Temneparty-
pe oKpy>KatoLLeli cpepl.

CpefHee 3HayeHue Toka Tpex a3 UcnbITyeMoro Kabesns OOMKHO 6biTb paBHbIM CpefHeMy 3HAYeHWIo Toka Tpex
(ba3 aTa/IOHHOTO Kabens ¢ AoMyCTUMON MOrpeLUHOCTLI0 +2 %.

STasIoHHbIN 1 MCNbITYeMbIi kabeny HarpeBatoT A0 Tex nop, noka TemnepaTypbl TOKOMPOBOAALLMX XWN Mo Noka-
3aHnAM patynka Temnepatypbl TC1 Ha pucyHke A.5 wim gatunkos Temnepartypbl TC.,.,, TC2L n TC3L Ha pucyHke A.6 He
CTabUNM3NPYIOTCA U HE AOCTUTHYT 3HaYeHust Ha 5—10 °C Bbllle MakcMMasibHO AOMYCTUMON TeMMepaTypbl Ha Xwie kabe-
111 NPV HOPM&UTBHBIX YC/IOBUSX IKCT/TyaTauyn (4715 TPEXKUIBLHOTO Kabensi — cpefHee apuddMeTNYECcKoe TPEX 3HaueHui
Temneparypbl), Kak ykasaHo B Tabsuue 2.

Tok(1) HarpeBa 0GOUX KOHTYPOB PEerynvpytoT Takum 06pa3oM, YToObl Temneparypa TOKONPOBOAALLENA xunbl (41s
TPEXKUIBHOTO Kabens — cpefHee apudIMeTNYECKoe TPeX 3Ha4eHNn TeMnepaTypbl) NogAePKMBasIiach B pamkax yCTaHOB-
JIEHHOTO Ananas3oHa B TeYEHVE BPEMEHW NPOBEAEHNSA UCTIbITaHNS.
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MpunoxeHve B
(o6sa3aTenibHoOe)

MopsiAOoK OKPYTFNEHUST YMCEN

Ecnv HeobxoAMMO OKpYr/INTb 3HaYeHUe A0 ONpefeneHHOro 3Haka rocne 3ansToi, HanpuMep, nNpu pacyeTe cpegHe-
0 3HAYEHWS HECKO/TbKUX U3MEPEHUIA WM MAHUMASIBHOTO 3HAYEHWs], UCMOb3ys A0MYCK B NPOLEHTaxX OT 3a4aHHOr0 HOMMU-
Ha/IbHOro 3HaYeHUs!, TO BbIMOHAOT Cedytolme AencTByS:

- €CNn [0 OKPYINeHNs NOC/efHEro 3Haka, KOTOopbIi AO/MKEH ObITb OCTaB/EH NOC/E 3ansATol, npmBeaeHb! Lydipbl O,
1,2, 3 wwm 4, To undpy OCTaBNAT 6e3 U3MEHEHUS (OKPYr/IEHVE B CTOPOHY YMEHbLLEHNS);

- €C/M 10 OKPYT/IEHVS NOCNeAHEro 3Haka, KOTOpbIA Ao/MKeH ObITb OCTaB/MeH Noc/e 3ansTol, npueeieHs! Ldpsl 9,
8, 7, 6 wm 5, To uydopy yBENMUMBAIOT HA efUHNLY (OKPYr/IEHWE B CTOPOHY YBEINYEHWS).

MprnmepsbI:

2.449 g 2,45 okpyrneHve o ABYX 3HAKOB Mocse 3ansiToi.

2.449 11 2,4 oKpyrneHve A0 OHOro 3Haka Moc/e 3ansToi.

2.453 5 2,45 okpyrneHve o ABYX 3HAKOB Mocse 3ansiToi.

2.453 51 2,5 oKpyr/fieHve A0 OHOro 3Haka Moc/e 3ansToi.

25.0478 51 25,048 oKpyr/ieHve A0 TPeX 3HaKoB MOC/ie 3ansTOow.

25.0478 51 25,05 oKpyr/eHue o ABYX 3HAKOB NoOc/e 3ansTOoiA.

25.0478 51 25,0 OKpyr/ieH/e Ao OAHOIro 3HaKa Nocsie 3ansiToiA.
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MpunoxeHue C
(o6sa3aTenbHoOE)

MeTog onpeaeneHnss 06bLEMHOIO yAe/IbHOIO 3/1IEKTPUYECKOrO COMPOTUBIEHUS
noslynpoBOASAWMX 3KPaHOB

VcnbimyeMble 06pasLpl 0TOMpatoT OT BbIGOPKK kabens AmHon 150 Mm.

Mpn onpeaeneHnn Ha aKpaHe Mo XMe MCMbITyeMbli obpasel, roToBAT CrefylowmM 06pasoM: M30MMPOBaHHYHO
XWTy pas3pesaroT BAO/b NOMofaM 1 yAaNsoT TOKOMPOBOASLLYHO XUy U pa3fenuTeNbHbIA Croid (Mpy Hasmuum) [cM. pu-
cyHok C.1 a)]. Mpy onpegeneHum Ha 3kpaHe Mo M30/18UMK UCTIbITyEMbIi 06paseL, roTOBAT Cefytolym 06pa3oM: yaansor
BCE MOKPbITUS C 3KpaHa, Ha/IOKEHHOTO Mo 130/1aumn [cM. pucyHok C.1 b)].

O6bemMHOE yaenbHOE 3MEeKTPUYECKoe COMPOTUB/IEHVE MOYNPOBOASALLMX 3KPAHOB OMPeaensoT creaytowmmM o6-
pasoMm.

Anektpogbl A, B, C 1 D, nokpbITble cepebpsiHoii Kpackoii [cm. pucyHkn C.1 a) n C.1 b)), 3akpennstoT Ha noaynpo-
BOASALLMX MOBEPXHOCTAX. SMeKTpoAbl HanpshkeHns B 1 C AomkHbI HAXOAWTBCA Ha paccTosiHAM 50 MM oavH OT Apyroro, a
371eKkTpoabl Toka A 1 D— Ha paccTosHUM He MeHee 25 MM OT 3/1EKTPOAO0B HarpshKeHUs.

CoefiHeHNs1 Ha 3NEeKTPOAAX AO/DKHbI ObITb BbIMOHEHbI NOCPEACTBOM COOTBETCTBYHOLLMX 38XK/MOB. BbINosHSs co-
eMHEHME 3M1eKTPOLOB 3KpaHa Mo Xwre, cnefyeT yoeamTbCs, YTO Ha BHELLUHEN MOBEPXHOCTU MCMbITyeMoro obpasua 3a-
UMbl HAAEXHO M30/IMPOBaHbI OT 3KpaHa Mo 130ALMN.

[JaHHyto c60pKy NOMELLAKT B NpeABapuTE/IbHO HarpeTblid 0 YCTaHOB/IEHHON TeMnepaTypbl TEPMOCTaT 1 Mo UcTe-
yeHr He MeHee 30 MVH M3MEPSIKOT 3/1EKTPUYECKOE COMPOTMBIIEHNE MEXAY S/1EeKTPOAAMU MOCPEACTBOM LiEnK, Bbiaensie-
Masi MOLLIHOCTb KOTOPOW fOo/MKHa BbITb He 601ee 100 MBT.

Mocrie NpoBeAeHNsT SMEKTPUUECKMX M3MEPEHUIA NpY TEMMEPATYPE OKPYXaroLlel cpeabl N3MepsoT AMameTpbl Mo
3KpaHaMm, Mo XMWe 1 Mo U30MsLMKM, a Takke TOMLLMHY 3KPaHOB MO XWe ¥ Mo M3onsumn. 3a pesysbTaT U3MepeHuid npu-
HUMAIOT CpeaHee 3HaueHue LIeCTU M3MEPEHWH, BbINO/THEHHbIX Ha MCMbITyeMOM 0bpasLie, NpeAcTaB/EHHOM Ha pUCYHKe
Clb).

O6beMHOe yaenbHOe 3/1EKTPUYECKOe CONPOTMBIIEHUE 3KpaHOB p, OM EM, BbIYMC/ISIOT MO qoopMyiam:

a) A9 aKpaHa Mo xwune

Rc 71" (*c~ TC) ' T

2Lc

Pc

rfie pc — 06bEMHOE Y/E/bHOE 3/IEKTPUHECKOE CONPOTUBIIEHIE SKpaHa Mo xwie, OM s M,
U3MepeHHoe 3/1eKTpUYEecKoe ConpoTuBeHne, OMm;
HapyXHbIA AUameTp 3KpaHa no Xune, M
CpeaHsis TO/LHA aKpaHa Mo Xune, M,
PacCcTosiHME MEXMY 3NEKTPOAAMU HAMPSHKEHUS, M.

b) Ana akpaHa no u3onauumn

%= =(Py- TU =7}
y

=

rae p — o6bemHoe yaesibHOe 3NeKTPUYECKOe CONPOTYB/IEHME 3KpaHa Nno usonaumm, OM « m;
R) — m3mepeHHoe 3M1eKTpuyeckoe conpoTmeieHre, Om;
DE — HapyXHblIli gyaMeTp aKpaHa no usonaumu, m;
7} — cpepHsA To/WmHA 3KpaHa no U30NAUun, M;
L- — paccrosiH/e Mexay 3/M1eKTpojamy HanpskeHns, M.
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Pasvepbl B MUIMMETPAX

a) VcnbiTyeMblii o6pasel, 415 onpeaeneHus 06beMHOT0 YAEeLHOTO 3/1IEKTPUUECKOrO COMPOTUB/EHNSI SKpaHa Mo Xune

44

1— aKpaH no n3onaumu; 2 — akpaH no xune; A, D — anekTpoabl Toka; B, C— anekTpogpl HanpsxeHns

Pasvepbl B MWIIMMETPAX

A

b) Vicnbiyemblii 06pasel, Ans onpeaeneHnst 06 bEMHOMO YAEMBHOTO 3/1EKTPUYECKOTO CONPOTUB/IEHMS
3KpaHa o 13osaLn

1— 3KkpaH no usonAuun; 2 — aKpaH no xwne; A, D — anekTpogpl Toka; B, C— 3nekTpofbl HanpshKeHns

PucyHok C.1 — VicnbITyemble 06pasLibl 415 onpegeneHns 0GbeMHOT0 YaelbHoro
3/EKTPUYECKOTO COMPOTUBIEHUST SKPAHOB M0 XW/IE W 130NN
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MpunnoxeHue D
(o6sa3aTenbHoOE)

VcnblTaHne 3/1eEMEHTOB KOHCTPYKUUK Kabens
C NPOA0/ILHO HATOXKEHHON MeTasl/InYeCKO NeHTOo unn onbromn,
obnapgatoulen agresuneii K Hapy>XHoli 060104Ke

D.1 BHewWwHnn ocMoTp

MpoBoAAT pazaesky kabensi ¥ BHELLHWIA 0CMOTp. BHeLHW  ocMOTp 06pasLIoB NPOBOAAT 63 NPUMEHEHVS YBENUM-
Te/NbHbIX NPUGOPOB. MpU BHELUHEM OCMOTPE Ha 06GpasLiax He fOMKHbI ObITb BbISB/IEHbI PACCMOEHMUS, CKaaKM, TPELLWHbI
WM paspbiBbl METUTIMYECKON (hOsbIY, a Taioke KOPOoBIEHNs! WK NEPEX/IECTbI MPOBO/IOK 3KpaHa.

D.2 NcnbiTaHuAa Ha MPOYHOCTb aare3snn " NPoO4YHOCTb NMpu OoTC/lanBaHUn MeTasl/In4ecKom q)OI'IbFI/I

D.2.1 O6wwe NonoxeHms

MpoYHOCTb agresnn 1 NPOYHOCTb MPK OTCMTauBaHUN ONPeSenstoT Kak Fw,

roe F—cnna, H;

n/— WwmprHa NeHTbI, MM.

Mpn NpyMeHeHWN B kaberne akpaHa KOHCTPYKUumMn CD (KOMOGMHMpOBaHHAA KOHCTPYKUMA — METauIIMYECKWIA 3KpaH,
obecneunBaloLLmMii pagyanbHy0 BOAOHENPOHMLAEMOCTb U 3NEKTPUYECKME XapaKTepUCTUKM) CYLLECTBYET BEPOSTHOCTb
TOro, YTO OTC/lavBaHVe MOXET MPUBECTU K MOBPEXAEHUI0 METa/IIMYECKOTO KOMMOHEHTa U YXYALUTL 3MEKTPUYECKYIO
(PYHKUMOHa/IbHOCTL 3KpaHa. CrnefosarefibHO, 3HaYeHVs MPOYHOCTU aaresum 1 NpoYHOCTM NpY OTC/lavBaHUM NTaMUHMPO-
BaHHOrO (MHOrOC/10/iHOr0) MOKPLITWST A0MKHbI ObITb MaKCUMasTbHLIMA.

Mpy NPUMEHEHWN B Kabene 3kpaHa KOHCTPYKUmMM SD (pasfernbHas KOHCTPYKUMS — METaUIIMYECKUIA 3KpaH, B KOTO-
poMm ansi obecneyeHnss pagniasibHON BOAOHEMPOHMLIGEMOCTN U 3MIEKTPUHECKMX XapaKTEPUCTUK MCMOMb3YIOT Pas/inyHbIe
MET/IINYECKNE 3/IEMEHTbI) OTCYTCTBYET BEPOSTHOCTb TOTO, YTO PACC/I0EHNE U3MEHUT S/IEKTPUHECKYHD (PYHKUMOHAb-
HOCTb 3KpaHa. Kabenb MOXeT (yHKLMOHMPOBATb MPM BO3HWMKHOBEHWM TOKOB KOPOTKOrO 3aMblKaHUsi 3a CYET Ha/muvs B
COCTaBe 3KpaHa MpPOoBOJIOK. I’Ipm 3TOM 3Ha4YeHnsA NPOYHOCTKN aaresnm 1 NPoOYHOCTU NP oTC/IanBaHN AO/HKHbI ObITb AocTa-
TOYHbIMU NS HEAOMYLLEHWS] 06Pa30BaHNS CKIAA0K M U3MMGOB B MHOMOC/IOMHOM MOKPbITUN.

MpumeuyaHue — lMpUMepPbI BbilLieyKasaHHbIX KOHCTPYKUWMIA nprBeaeHsbl B IEC TR 61901:2016 (npunioxeHue A).

D.2.2 VcnbiTaHne Ha NPOYHOCTb ajresnm

Vicnbimyembiii o6paseL, oToMparoT OT NOKPbITUS Kabenst B TOM MeCTe, rae MeTasimyeckas doonbra obnagaet agre-
3Uel K Hapy>XHOM 060/104Ke.

OT6upatoT NATb 06pasLIoB, TPU M3 KOTOPbIX C MECTa MEepPeKpbITst METa/IIMYECKO/ (DObIM WM CBAPHOTO LLIBA Me-
Ta/IIMYECKOTO 3KpaHa, ABa APYrX — C NPOTVBOMNOIOKHON CTOPOHbI Kabess.

JnvHa v wrpuHa ogHoro obpasua Ao/mMkHbI 6biTe 200 1 10 MM COOTBETCTBEHHO.

C ofHOro koHua 06pasia CHUMAaOT MOBEPXHOCTHbIA Col Ha AnvHe 50—120 MM 1 BCTaB/SKOT €r0 B PaspbiBHYHO
MaLLIMHY, 3aKpenuB CBOOOAHLI KOHEL, HapyXHOli 060/104KM B OAHOM 3axume. CBOOOAHLIA KOHEL, MeTam4eckol honbrm
OTBOAAT BHU3 Y 3aKPEN/IAOT B APYroM 3abkuUme, Kak nokasaHo Ha pucyHke D.1.

1— HapyxHas 0060/104Ka; 2 — MeTa/imyeckas oosbra; 3 — 3aKUM

PI/IcyHOK D.1 — MecTononoxeHune ncnbityemoro o6pa3L|,a npn ncnbiTaHM Ha NPOYHOCTb aaresnun
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Bo Bpemsi UcMbITaHWsi 06pas3eL, AO/DKEH HAXOAUTLCS NPUBIU3UTENLHO B BEPTUKA/IbHOM MOMIOXEHUM B MIOCKOCTY
32KMMOB.

Mocne perynvpoBK/ PerMcTprpYIOLLIEro YCTPOCTBA HAUMHAKOT OTAeNeHVe METa/IIMYECKoi 4o OT obpasLia nog,
yrnoM npuénnanTesisHo 180 01 NPOAO/KAOT Ha AOCTATOUHOW AMHE A1S1 NOJlyYeHUst 3Ha4YeHUs NPOYHOCTU aaresun. He
MEHee YeM Ha MOJIOBMHE OCTABLLErOCS CK/IEEHHOrO yyacTka MCMbITaHue Ha agresvo (OTAENEHVE) MPOBOAST CO CKOPO-
CTbHO, MPUBAN3NTENBHON paBHOM 50 MM/MUH.

Ecrm npouHocTb aaresum 6osee NPOYHOCTM MNPy paspbiBe META/IINYECKOM (DOSbIY HACTOSLKO, UYTO NOC/eaHss 06-
pbiBAETCA A0 OTC/aMBaHWs, TO UCTbITaHWe CriefyeT 3aKOHUUTb, a TOUKY paspbiBa 3adUKCMpoBaThb.

D.2.3 VcnbITaHWsi Ha MPOYHOCTL MPY OTC/MTauBaHUN METa/IINHECKON (hOsbrv, HAMTIOXEHHON C NepeKpbITUEM

O6paseL, 4/MHoIt He MeHee 200 MM OTOMPArOT OT Kabens, BKIYas y4acTOK NEpPeKPbITUS METUTIMYECKON DO/TbIN.
Wenbimyemblii o6pasel, noaroTaB/vBatoT, Bbipe3as M3 HEro TOMbKO YacTb C MepekpbiTeM MeTasimyeckoli qonbri, Kak
nokasaHo Ha pucyHke D.2.

1— obpaseLl; 2— HapyxHas 060/10uka; 3 — MeTasiimyeckas oobra W NamrHYpoBaHHas MeTanmyeckas donbra
PucyHok D.2 — MpumMep MeTas/Imyeckoii hosbri, HasIOKEHHOW C NepeKpbITUEM

VcnbiTaHnst NPOBOAAT aHaUTOMMUYHO UCTIbITaHUAM Ha MPOYHOCTb adre3vn. MecTopacnonoXeHue UCnbITyeMoro 06-
pasua nokasaHo Ha pucyHke D.3.
VcnbiTaHnst NPOBOAAT Ha Tpex obpasLax.

1— HapyxHasa 060/104Ka; 2 — MeTa/imyeckast oosibra uiam amvHUpoOBaHHas MeTasindeckas qoonbra; 3 — 3aXnM

PlllcyHOK D.3 — MecTtononoxeHue ncnbIiTyemoro o6pa3LLa npy ncnbitaHM Ha NPO4YHOCTb
npn oTcrianBaHnn METa/I/IMYECKOI (*)Oflbrl/l C NepekpbITheEmM

3HaueHne NPOYHOCTV PErUCTPUPYIOT B 3aBMCUMOCTU OT PACCTOSAHUA Mexay 3axkuMamy. TUnoBble rpadoiki 3Have-
HWA NPOYHOCTU NpUBEAEHbI Ha pucyHKax D.4 n D.5.

MepBasi YacTb KPMBOW OTHOCUTCS K MOATOTOBKE 06pasLa. Y6biBalollast YacTb KpUBOI COOTBETCTBYET KOHLY 06pas-
La. B NpoMexyTouHO YacTu KPUBOI OTPaXKEHO YCTOMUMBOE COCTOsHME 06pasla. MUHUMAaUIHO AOMYCTUMbIE 3HAYEHNS
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MPOYHOCTY aaresvi U MPOYHOCTY MpWU oTcMamBaHUM Frin B nepepacyeTe Ha 1 MM LUMPKUHBI 06pasLa Ao/MkHbl GbiTb He
MeHee 3HaueHuid, nprBefeHHbIX B Tabnmue D.1.

PucyHok D.4 — TWMoBOI rpachvk 3aBUCUMOCTM NPOYHOCTH
OT PacCTOAHUA Mexay 3axvmMamu (BapuaHT 1)

PucyHok D.5 — Tunosoii rpadivik 3aBUCMMOCTY MPOYHOCTM
OT PacCTOsHUA MexXay 3axvmMamu (BapuaHT 2)

D.2.4 Tpe6oBaHMs1 K pesy/ibTaTam UCMbITaHUIA HAa MPOYHOCTL aare3v M NPOYHOCTb MpW OTC/IanBaHUA

B Tabnmue D.1 npuBefeHbl MUHUMA/TbHBIE 3HAUEHUSI MPOYHOCTY aAre3vii U MPOYHOCTY MpW OTC/laMBaHUM B 3aBUCK-
MOCTW OT KOHCTPYKLmKM akpaHa (CD wm SD).

47



FOCT P M3K 63026—2025

Ta6nuua D1 — MyHMMabHbIE A0NYCTUMbIE 3HAUEHWSI NMPOYHOCTU aare3v U MPOYHOCTY MPY OTC/IavBaHM

MpoyYHOCTb aaresun UM NPOYHOCTb
npy otcnavmeaHun Fmn/mMm

H/vm Megb
H/Mm ATNIOMUHMI
H/vm MepekpbITre
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15 Menb 10
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MpunoxeHue E
(o6sa3aTtenbHoOE)

OnpepgeneHne TBeEpAOCTU N30NALMM Kabens
13 BbICOKOMOAY/bHON 3TUNEHNPONUIEHOBOW PEe3NHbI

E.1 NcnbiTyeMblii o6pasel,

McnbimyeMbiv 06pasLom sSBNsSeTcs obpasel, kabesns, C KOTOporo yAasieHbl BCe MOKPLITUA CHapYyXW W30SAUMA U3
B3P. onyckaeTcs NpoBOAUTL UCTbITaHWE Ha 06pasLie U30/IMPOBAHHOMN XWUbI.

E.2 NpoBegeHne ncnbiTaHni

E.2.1 O6uwme nonoxeHus

VicnbiraHusa npoBogaT no VICO 48-2 ¢ 3MEHEHNAMM, YKa3aHHbIMU HIDKE.

E.2.2 NcnbiTaHns o6pa3yoB ¢ 60/1bWMM paguycoM KpUBU3HbI MOBEPXHOCTU

KoHCTpyKums mcnbitatensHoro npuéopa no NCO 48-2 fomkHa obecrneumBaTb ero ecTkoe pacnonokeHue Ha 13o-
naumn kabenst 3 B3P v BepTVKa/TbHOE COMPUKOCHOBEHME MPYDKUMHOM Nankyi ¥ UHAEHTOpA C MOBEPXHOCTLIO U30/1LMK
OOHVM U3 CrieAytoLLyX CrocoboB:

a) Npubop AO/MKEH VMETb NPKMM, NEPEMELLAIOLLNIACS Ha YHMBEPCA/IbHBIX LLApHUpaX, 0b6ecneunBaoLLmx perynm-
POBKY COMPVYKOCHOBEHUS C KPMBOI NMOBEPXHOCTBLIO 06pasLga,;

b) B OCHOBaHWM Mpubopa [0/HKHbI ObITb ABa NapasifieibHbIX CTEPXHA A 1 A, PaCnOOXEHHbIX Ha PacCTOAHUN,
onpeaensiemMom KpyBU3HOI NOBEPXHOCTM 06paslia (CM. pucyHoK E.1).

YkasaHHble crnocobbl NPUMEHSIOT AJ151 UCMbITaHWA 06pasLIOoB, paguyc KpMBK3HLI MOBEPXHOCTM KOTOPbIX MeHee 20 MM.

Ecnm TonwmHa nsonsaummn n3 BAMNP meHee 4 MM, TO MCMO/b3ytoT npubop no NCO 48-2 anst TOHKUX 1 HE6O/bLUMX
UCNbITyeMbIX 06pa3LoB.

E.2.3 NcnbiTaHns o6pas3yoB C HEOGOMbLWNM PagnycoOM KPUBU3HbI MOBEPXHOCTH

Ecrm pagnyc kprBK3HbI NOBEPXHOCTU 06pasua MeHee ykasaHHOro B E.2.2, To obpasel, Jo/mkeH ObITb pacnonoxeH
Ha TOI e XXEeCTKOI onope, YTO U MCMbITaTe/bHbIN NpMbop B LessiX NPefoTBpalleHns nepemeLleHnst usonsumm n3 B3P
Mpy NPWIOKEHWUN K MHAEHTOPY AOMNOSHUTENIbHOTO YCWINA MPoAas/iMBaHna 1 obecrneyeHnst ero BepTVKasIbHOro pacrosio-
XEHWA Haf, OCblo obpasua. [18 3Toro NPYMEHSIOT CrieAytoLme Crnocoobl:

a) nomeLLaloT obpasel, B KaHaBKy WM MNa3 MEeTa/I/IM4ecKoro 3axumMa B COOTBETCTBUM C pUCyHKOM E.2 a);

b) MOMELLAIT KOHLbI XW/bl UCMbITYEMOro obpasua B V-06pasHblii 6/10K B COOTBETCTBUM C PUCYHKOM E.2 b).

YKazaHHble Crnocobbl NPUMEHSIIOT A4/19 UCTbITaHWii 06pasLoB, paguyC KPUBM3HbI MOBEPXHOCTU KOTOPbIX HE MeHee
4 Mm.

[na vcnbimaHnii 06pasuoB, paguyc KpUBM3HbI MOBEPXHOCTM KOTOPbIX MeHee 4 MM, MPUMEHSIIOT npubop no
MCO 48-2.

E.2.4 KoHgnumMoHMpoBaHne o6pasLoB 1 Temnepatypa UcnblTaHui

Mepurog, BpeMeHU Mexzay WU3rOTOBMEHVEM, T. €. MeX/y BynkaHu3auuel u ucrbitaHuem obpasua, JO/MKEH ObiTb He
MeHee 16 u.

VicnbiraHve npoBogaT npu Temnepartype (20 + 2) °C, nepes UcnbITaHMeM 06pasLbl BbiAEPXMBAIOT NpY 3a4aHHOM
Temrneparype B TEYEHVE He MeHee 3 u.

E.2.5 Yncno namepenunii n pesynbTaTbl UCMbITAHWUIA

MpoBOAAT MO OAHOMY U3MEPEHMIO B TPEX WM NATY PasHbIX TOUKAX, PacrofIOKEHHbLIX MO OKPY)XHOCT obpasua. 3a
pe3y/bTar UCMbITaHWA NPUHUMAIOT MeAnaHHOE 3HaYeHVe TBEpA0CTY 0bpasLa, OKPYr/IEHHOE A0 Gvkalillero Lesioro Yunc-
a 1 BbIpaXXeHHOE B MEeXAYHAPOAHbIX eAnHULax TBepAoCcTY pesuHbl (IRHD).
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A 1 A'— napannesnbHble CTepXHN

PricyHok E1 — Cxema UCTbITaH1il 06pa3L0oB C 6O/IbLLIMM PaauyCoM KpMBU3HBI MOBEPXHOCTM

a) ObpaseL, NOMELLEH B KaHaBKy b) ObpaseL, nomeLleH B V-06pasHbIii 610K

PuicyHok E.2 — Cxema UCTbITaH!il 06pa3LoB ¢ HEGOMLLUMM PaaNycoM KpYBU3HBLI MOBEPXHOCTH
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MpunoxeHue F
(cnpaBo4HOE)

PekoMeHZauumn no NpoBeAeHNIO MPUEMO-CAATOUYHbIX UCMbITaHWA
Ha 3aBOACKUX COEAUHUTENNbHbIX MyddTax

MpYMEHSIOT OVH M3 TPEX METOAO0B NPUEMO-CAATOUHBIX UCTbITaHWA [/ NPOBEPKM kayecTBa CUCTEMbI M30NALMN
3aBOACKMX MydoT:

- UCMbITaHMe HanpsHKeHNEM NePEMEHHOTO TOKa,

- V3MEpPEHMEe YaCTUYHbIX Pa3psaos;

- PEHTTEHOBCKUIA KOHTPOSb.

Ha kaxxaoii 3aBoACKO CoeAMHUTENBHON MydiTe U3MEPSIHOT YacTYHbIe pa3psabl B cOOTBETCTBUM ¢ M3OK 60270. 13-
MepeHVe YaCTUYHbIX PaspafoB NPOBOAAT Nepes, BOCCTAHOB/IEHNEM HAPYXHOTO MOJTyNPOBOASALLIErO 3KpaHa.

Ecnn oTcyTCTBYET BO3MOXHOCTD M3MEPEHUS YaCTUYHbIX paspsaaos no MK 60270, Hanpumep, BCnencTere BbICOKO-
rO YPOBHS LLyMa OKpY>KatoLLeid cpefbl Win NPakTUYeCcKoi HeLenecoobpasHoCTyW, TO N0 COrTacoBaHMI0 MEX/Y U3roToBuTe-
JIEM 1 3aKa34umMKoM A0MNycKaeTcs MPUMEHSATb aflbTepHATVBHbIE METOAbl M3MEPEHUI YaCTUYHbIX PaspsfoB (aKyCTUYECKMiA
WT. A4.) W1 NpoLeaypbl KOHTPONS KavecTsa.

PeHTreHOBCKWIA KOHTPO/Ib MPUMEHSIKOT 4719 NOSTyYEHN MHAIOpMAaLIMM O Ka4ecTBe rpaHuL, pasgena cpes wim Hamu-
UMM BOSMOXHBIX META/IINYECKMX BK/THOHEHWIA.

Ha Bcex 3aBOACKMX COeaMHUTESbHLIX MyddiTax B FOTOBOI MOCTABOYHON A/MHE Kabens npoBOASAT UCTbITaHWS BbICO-
KM HanpsbkeHVeM nepemMeHHOro Toka B COOTBETCTBUM € 9.2.2. OfHako, NPoBeAeHVEe VCTbITaHWs HanpshXeHnem nepemMeH-
HOro TOKa HenocpeACTBEHHO NOC/e YCTAHOBKM COeAUHUTENbHBIX MydqdT NPUBELET K YMEHbLLEHUIO BPEMEHHON 3a4epkkn
B C/lydae BbISIB/IEHWS] HEMCNPABHOCTW COeanHUTE bHONM MydhThl Ha 6onee No3aHeM 3Tane NPoV3BOACTBEHHOrO MpoLecca.

Ha ToKonpoBOAALLMX XWaxX, COeAVHEHHbIX C MOMOLLbI0 CBapKW, peKoMeHAyeTCs NPOBOAUTb PEHTTEHOBCKUIA KOH-
TPO/b.

MOHT&XK 3aBOACKVX COEAVHUTENBHBLIX MycT JO/MKEH MPOBOAUTL KBA/IMAOMLMPOBAHHDIA NEPCOHas He3aBUCUMMO OT
TOro, UTO Kaxkdas coeavHuTesibHas MydiTa npolwia NpueMo-cAaTouHble UCMbITaHus. PekomeHayeTcs, 4Tobbl U3roToBU-
TeMb COeAMHUTESbHLIX MYy(DT B CONPOBOAWTENBHOM AOKYMEHTaLUMN MPUBOAWA TpeboBaHMs K KBanMdbmkaLy nepcoHana,
OCYLLIECTB/ISIHOLLIEr0 MOHTaXX COeAMHUTENbHBLIX MydoT. [MpoLEecChl KOHTPO/IS pa3MepoB, NMPOBEPKU 3HaYeHWU TeMneparypbl
W faBNeHns BO BPEMS NMPOM3BOACTBA COEAMHUTESbHBLIX MYOT AO/MKHbI ObITh 3anNpPOTOKOIMPOBaHbI U BbINOIHATLCS B COOT-
BETCTBUM C MHCTPYKLMAMM.
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MpunoxeHue G
(o6s3aTenbHoOeE)

MeTog, pacyeTa UCMbITATE/ILHOIO YCUINSA PacTsXXEHUS
AN UCMbITaHUI Ha pacTshkeHne, U3rMé 1 UCMbITaHUS Ha pacTsKeHue

3HaueHVie MCnbITaTeNbHOTO YCUNWS pacTshkeHns I, ncnosibayeMoe npu NPoBeAeHUM UCTIbITaHWA Ha pacTshKeHuve,
M3rnb 1 UCMbITaHUA Ha pacTshkeHue (cm. 12.4.2 n 12.4.3), BbIGMpaOT Ha OCHOBaHWW TOTO, YTO OHO JOJ/DKHO MNpeBbILLaTh
MaKCMMasilbHO BO3MOXHOE 3HAYeHMe CW/bl PaCTSDKEHUS!, BO3AEWCTBYIOLLEE Ha kabesb Ha BCEX 3Tarnax ero MoHTaxa (U
PEMOHTa, Mpy HEOBXOAMMOCTY). B HwkenprBeaeHHoO (iopMy/ie yuTeHa cuia PacTshKeHWs], BO3AEHCTBYOLLAA Ha kabesb
npy ero NpoKagke WM pemMoHTe B Clyyae, Korja kabenb npu npokajke cBelumBaeTcs ¢ CyHa-kabeneyknaguvka. Mo
HEO6X0ANUMOCTM MPOBOAAT aHa/IM3 CUMbl PacTSHKEHWS], BO3AEMCTBYIOLLE Ha kabenb Npu NPOTArMBaHWM ero B J-06pa3om
Tpy6onpoBoe A1 COeANHEHUS1 C HA3EMHbIM 3/1IEKTPO0GOPYA0BaHNEM.

YBenuueHne MakcymMasibHOro 3HauyeHUst Cuibl PacTshKeHUs Mpy Npoknagke kabesns, KOTOpoe BO3MOXHO MpW MOH-
TaKe XEeCTKMX COeAMHUTENIbHbIX MyddT WM ApYyroii apmartypbl, cnefyeT YYuTbiBaTb NP YCTAHOBMEHWM MaKCUMaslbHOTO
OXVAAEMOT0 3HAYEHUST CWIbl PACTSHKEHUS NMPW NPoKaake. Takke CriefyeT YUMTbIBaTb YBEIMUEHVE 3HAYEHNST CWbl pac-
TSDKEHVS1 BCIEACTBUE TPEHWSI MPY M3B/IEYEHUN Kabenst U3 MPOJIOKEHHOTO Mo AHY Mopsi TPy6oNpoBoAa WM aHasIorMUHbIX
onepauuii ¢ kabenem.

3HayeHne UCMbITaTeTbHOTO YCWINSA PacTsHKeHUst [ BbIMMCASOT No doopmyrie

T=13mwad+H, (G.1)

rae w — Bec 1 M kabens, HaxofsLlerocs B NoMoXeHM nog soaon, Hiv;
d — makcumanibHas rybrHa NpoKiaakM kabens (3HadeHne d JomkHO BbiTb He MeHee 50), M;
H — MakcvmasibHoe OXMAAeMOe 3HaUEHEe CUbl PACTSDKEHUS MpY NPOKIaaKe Ha aHe (3HaueHve /-/A0/MKHO BbiTb He
mMeHee 40 - w), H.

3HaueHne VCMbITaTeNbHOrO YCUNA PacTshkeHns T OKPYT/ISoT A0 GrvbkaiALLero Lenoro yvcnia v BbipaxkaloT B kH.
MpunoxeHHoe 3HaueHne I 4O/MKHO ObITb HE MEHee pacyeTHOro 3HaueHus .

®opmyny G.1 NpUMEHSIKOT, eCnn BbiCOTa BOMHbI HS (cM. 3.4.11) npw npoknagke kabens He npesbillaet 2 M. Koad-
duupeHT 1,3 BBOAAT ANA yueTa AUHAMUYECKUX CW, KOTOPbIA BKIIOYAET B Ce651 KOAW(MLIMEHT HAAEXHOCTU [/151 3HAYEHNS
HSs, He npesbILLAIOLLEro 2 M.

MpumeyvaHne — B CIGRE TB 623 npuBeAeHO pyKOBOACTBO MO OLIEHKE PacTshKeHWs1 Kabesis, BO3HUKaOLLEro
BC/IEACTBYIE HE6MAronpPUATHBLIX MOTrOAHBIX YCIOBUIA, KOrda 3HaueHue Hs MoXeT npeBbilaTb 2 M.

52



FOCT P M3K 63026—2025

MpunnoxeHue H
(cnpaBo4HOE)

Mopafok NpoBefeHNA NCNbITaHUA U30ALUN kabensa HanpsXeHnem nocTtoAHHOIo Toka

Mp1 NpoBeAEHUN UCTIbITaHUA HaNPsHXKEHWEM MOCTOSHHOMO TOKa MOXET NPOV30IAT NoBpeXaeHWe n3onaumn. Mo Bos-
MOXHOCTW, CneflyeT NPOBOAWTL MCTIbITaHNE HampshkeHMEM NEPEMEHHOTO TOoKa B COOTBETCTBUM € 13.3.

YcTaHOBNEH creayolmin NopsifoK UcnbiTaHuiA kabenei Ha HoMyHabHoe HanpsbkeHre o 30 kB (Um= 36 kB):

- ucnblTaresibHoe HanpshkeHne NOCTOAHHOMO TOoka, pasHoe 4 1/0, NpuKIaabiBatoT B TedeHre 15 MyH.

[na kabenbHbIX TMHWIA, HaxoAALWXCA B 3KCM/lyaTaumu, A0MycKaeTcsl UCNo/b30BaTb 60/1ee HM3KME 3HAYEHUs1 Ha-
NPSDKEHNST WM MEHbLLYE O/UTENIbHOCTY NPUMIOXKEHWST HAMPSDKEHNS. 3HAaUeHUs, YCTaHaBIMBaeMbIe 151 NPOBEAEHWS UC-
MbITaHWA, AOMYCKAETCS YMEHbLUATb C YH4ETOM YC/IOBUIA OKPY)XXatoLWei cpedpl, 4/ IMTENbHOCTU 1 OCOBEHHOCTEN 3KCnTyaTa-
LM 1 Lenn NpoBOAYIMOrO UCTIbITaHUS.
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MpunoxeHue JA
(cnpaBo4yHOE)

CBefgeHNsI 0 COOTBETCTBMU CChIJIOYHbIX MeXAYHapoAHbIX CTaHAAPTOB
HaUMOHa/IbHbIM M MEXrocyfapCTBEHHbIM CTaHAapTaM

Tab6nuua [OA1

OG03HauYeHne CCbIIO4HOrO
MEX[yHapoaHOro cTaHaapTa

IEC 60228

IEC 60229:2007
IEC 60230

IEC 60287-1-1:2006

IEC 60502-2:2014

IEC 60502-4

IEC 60811-201

IEC 60811-202

IEC 60811-203

IEC 60811-401

IEC 60811-402

IEC 60811-403

IEC 60811-501

IEC 60811-502

CreneHb
COOTBETCTBUS

MOD

IDT

HoT

NEQ

NEQ

HOT

HoT

HoT

HoT

tor

HoT

Hor

HoT

O603HayYeHne 1 HaMMeHoBaHne COOTBETCTBYHOLLEro
HalUuMOHa/1IbHOro, MeXrocyaapCTtBeHHOro ctaHgapTa

FOCT 22483—2021 (IEC 60228:2004) «>Kunbl TOKONPOBOASILLUME AN Ka-
6eneli, NPOBOAOB U LLHYPOB»
*

[OCT P M3K 60230—2022 «Kabenn n apmatypa K HiM. MeTogpl UcnbiTa-
HWUA MMNYNBCHBIM HaNPsHKEHNEeM>

FOCT P M3K 60287-1-1—2022 «Kabenn anektpuyeckme. PacyeT HOMU-
Ha/lbHOi TOKOBOIA Harpy3ku. Yactb 1-1. MeTogbl pacyeTa HOMWHaUTbHON
TOKOBO# Harpy3ku (100 %-Hblil KO3RGIMUMEHT Harpyski) 1 notepb. O6Le
NOMOXEHNS»

FOCT 34834-2022 «Kabenm cuioBble C 3KCTPYAMPOBaHHOW M30/1SUmMeR Ha
HOMVHaU/TbHOE HarnpsbkeHue oT 6 A0 35 kB BKIouMTeIbHO. ObLLye TeXHU-
yeckue yCcrioBus»

FOCT 34839—2022 «MydhTbl An1s1 CUMIOBLIX Kabenein Ha HanpshkeHvne Ao
35 kB BK/IIOUMTENBHO. OBLUME TEXHUYECKME YCTOBUS»

[OCT IEC 60811-201—2015 «Kabenu anekTpuyeckne 1 BoIOKOHHO-OMNTU-
ueckve. MeTofpbl UCTbITaHWA HEMeTaUIIMYecknx mMarepuasio. Yacts 201.
O6LuMe ncnbiTaHus. 3mepeHvie TONWWHBI U30NALMN»

[OCT IEC 60811-202—2015 «Kabenu anekTpuyeckne 1 BoIOKOHHO-OMNTU-
yeckve. MeTofp! UCTbITaHWA HEMETaUTIMYeckX MaTepuasioB. Yactb 202.
O6uie vcnbitaHyst. 3mMepeHne TOMWUHBI HEMETa/INIMYECKON 060/10UK

[OCT IEC 60811-203—2015 «Kabenu anekTpuyeckne 1 BoIOKOHHO-OMNTU-
yeckvie. MeTofp! UCMbITaHWA HEMETaUTIMYecknx MarepuasioB. Yactb 203.
O6LuMe ncnbiTaHus. 3mepeHrie HapyXHbIX pasvepoB»

FOCT IEC 60811-401—2015 «Kabenm anekTpuyeckne 1 BOIOKOHHO-ONTU-
yeckme. MeTogbl UCMbITaHUA HeMeTas/IMYEeCKUX MaTepuanoB. Yactb 401.
Pa3Hble ucnbitaHna. MeTogbl TensoBoro ctapeHus. CrapeHue B TepMO-
crare»

FOCT IEC 60811-402—2015 «Kabenm anekTpuyeckne n BOSIOKOHHO-ONTU-
yeckme. MeTofbl UCMbITaHU HeMeTas/IMHEeCKUX MaTepuanoB. Yactb 402.
PasHble ucnbiraHns. VcnbitaHua Ha BOAOMOI/IOLLEHME

FOCT IEC 60811-403—2015 «Kabenm anekTpuyeckne 1 BONOKOHHO-ONTU-
yeckme. MeTogbl UCMbITaHUA HeMeTas/IMHeCcKUX MaTepuanoB. Yactb 403.
PasHble ncnbiraHms. VcnbiTaHne CLUMTbIX KOMMO3MLWIA Ha 030HOCTOMKOCTb»

FOCT IEC 60811-501—2015 «Kabenu aneKkTpuyeckne n BoIOKOHHO-OMNTU-
yeckme. MeTogpl UCMbITaHUIA HEMETa/I/TMYECKUX MaTepuanoB. YacTb 501.
MexaHuueckve ncnbitaHys. cnbiraHus 4718 onpeseneHys MexaHnYecknx
CBOVICTB KOMMO3MLIA U30/ISLMM 1 060SI0HEK»

FOCT IEC 60811-502—2015 «Kabenn anekTpuyeckue 1 BOSIOKOHHO-OMTU-
yeckvie. MeTofpl UCMbITaHWIA HEMETaUTIMYECKUX MaTepuasioB. YacTb 502.
MexaHunyeckme vcnblTaHys. VicnbiTaHue nsonaummn Ha ycaaky»



OkoHuaHne Tabnmupl JA. 1

O603HaYeHMe CCbINIOYHOrO CreneHb
MeXIyHapoaHOro CTaHaapTa COOTBETCTBUSI

IEC 60811-503 HoT
IEC 60811-507 HoT
IEC 60811-508 tor
IEC 60811-605 HoT
IEC 60840 HoT
IEC 60885-3 —
ISO 48-2 —

FOCT P M3K 63026—2025

O603HayeHe 1 HavMeHoBaHue COOTBETCTBYHLLEro
HalyMOHa/IbHOro, MexrocyaapCTtBeHHOro ctaHgapra

MOCT IEC 60811-503—2015 «Kabenm anekTpuyeckne 1 BOSIOKOHHO-OMTY-
yeckme. MeTobl UCMbITaHUii HeMeTas/IMYecknx MaTepuanoB. Yactb 503.
MexaHuyeckme ucnbiTaHus. VicnbitaHne 060/104ek Ha ycaaky»

MOCT IEC 60811-507—2015 «Kabenm aneKkTpuyeckmne 1 BOSIOKOHHO-OMT-
yeckve. MeToapl UCMbITaHWIA HEMETaUITMHECKMX MaTepuasioB. YacTb 507.
MexaHnyeckme McrblTaHus. VcnbiTaHus Ha TernsoByto Aedhopmaumio ans
CLUMTBIX KOMMO3ULWIA»

MOCT IEC 60811-508—2015 «Kabenm anekTpuyeckne 1 BOSIOKOHHO-OMTY-
yeckme. MeTobl UCMbITaHUii HeMeTas/IMYeck X Matepuanos. Yactb 508.
MexaHnyeckme ucnbiTaHus. McnbitaHme n3onsumm 1 06onoyek nog fasne-
HMEM NPU BbICOKOI Temnepatype»

MOCT IEC 60811-605—2016 «Kabenm anekTpuyeckne 1 BOSIOKOHHO-OMTY-
yeckme. MeTobl UCMbITaHUii HeMeTas/IMHeCKnX MaTepuanoB. Yactb 605.
du3nueckme ucnbiTaHus. OnpefeneHre CofepXaHus Caxu Winm MuHe-
pasibHOro HaMoSIHUTENSA B NOMUATUIEHOBBIX KOMMO3ULMSX>

FOCT P M3K 60840—2022 «Kabenn cunoBble C 3KCTPYAVPOBaHHONM U30-
nAauneil n apmatypa K HUM Ha HOMWHasIbHOE HanpshkeHve cabile 30 kB
(Um=36 kB) go 150 kB (Um= 170 kB). MeTogb! 1CMbITaHW»

K

K

* COOTBETCTBYHOLUMIA HALMOHA/TbHBIA CTaHAAPT OTCYTCTBYET. [lo €ro MPUHSTHSI PEKOMEHYETCS! MUCMOJb30BaTh
MepeBog, Ha PYCCKuiA s13bIK JAHHOTO MEXAYHApPOAHOIo cTaHaapTa.

MpumevaHne —B HacTosiLLiel TabnmLe UCnosb30BaHbl cnepywowpe ycnoBHble 0603Ha4YeHUs1 CTeneHn co-

OTBETCTBUS CTaHAAPTOB:
- KOT— naeHTUUHbIe CTaHaapPThI;

- MOD — moanthvumpoBaHHbIA CTaH4apT;
- NEQ — He3aKBVBa/IeHTHbIE CTaHAapTbI.
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Bubnuorpadwusa

IEC 60038, IEC standard voltages (HanpshkeHusi ctaHAapTHble o M3K)

IEC 60060-1, High-voltage test techniques — Part 1. General definitions and test requirements (MeTogp! ncnbITaHuiA Bbl-
COKMM HanpsbkeHveM. Yactb 1 O6Lme onpefeneHns 1 TpeboBaHns K UCTIbITaHWAM)

IEC 60060-3, High-voltage test techniques — Part 3: Definitions and requirements for on-site testing (TexHonorus ucnbiTa-
HUIA BbICOKMM HanpsbkeHueM. YacTb 3. OnpeaeneHnst v TpeboBaHUs K UCTbITaHUSM Ha MecTe)

IEC 60183, Guidance for the selection of high-voltage A.C. cable systems (CeTu kabesibHble BbICOKOBO/ILTHbIE NEepeMeH-
Horo Toka. PykoBoACTBO Mo BbIGOpY)

IEC 60270, High-voltage test techniques — Partial discharge measurements (TEXHOMOTMSI UCMbITAHWIA BbICOKAM Hanpshke-
Hvem. V3mepeHus YacTUYHbIX paspsifios)

IEC 60287 (all parts), Electric cables — Calculation of the current rating [(Bce yacTv) Kabenm anektpuyeckme. Pacuet
HOMWHaU/TbHOI TOKOBOW Harpy3ku]

IEC 60287-3-1, Electric cables — Calculation of the current rating — Part 3-1: Operating conditions — Site reference
conditions (Kabenn anektpuyeckue. PacyeT HOMUHaUTbHON TOKOBOW Harpysku. YacTb 3-1. YcnoBusi akcrnyatauun. Hop-
MMPOBaHHbIE YC/IOBUS 3KCT/TyaTaLum)

IEC 60811-100, Test methods for non-metallic materials — Part 100; General (MeTogpl UCTbITaHUIA HEMETA/IINYECKUX
matepuanios. Yacte 100. O6LUME MOSIOKEHMS)

IEC 60853 (all parts), Calculation of the cyclic and emergency current rating of cables (PacueT LMKANYECKMX 1 aBapUitHbIX
TOKOBbIX Harpy3ok kabenei)

IEC 60949, Calculation of thermally permissible short-circuit currents, taking into account non-adiabatic heating effects
(PacueTt TepMuyeckn [OMyCTUMbIX TOKOB KOPOTKOTO 3aMblKaHUsi C YUETOM HeaanabaTuyeckoro Harpesa)

IEC 60986, Short-circuit temperature limits of electric cables with rated voltages from 6 kV (Um= 7,2 kV) up to 30 kV
(Um= 36 kV) [Kabenn anektpuyeckve Ha HOMUHa/IbHbIe HanpshkeHust oT 6 kB (Um=7,2 kB) go 30 kB (Um= 36 kB). Tewm-
nepaTypHble Npeaesibl KOPOTKOro 3aMblKaHusi)

IEC 61443, Short-circuit temperature limits of electric cables with rated voltages above 30 kV (Um= 36 kV) [Kabenn anek-
TpUYecKMe Ha HOMUHauIbHOe HarnpshkeHue cbile 30 kB (Um= 36 kB). TemnepaTtypHble npeaesibl KOPoTKOro 3aMblKaHus]

IEC TR 61901:2016, Tests recommended on cables with a longitudinally applied metal foil for rated voltages above 30 kV
(Um=36 kV) up to and including 500 kV (Um=550 kV) [VicnbIraHns, pekomeHayemble A5 kabeneli ¢ NpoaosibHO HaTOKEH-
HO MeTa/IIMYeckoii chosbroi Ans HOMMHASIbHBIX HanpshkeHuiA cbile 30 kBT (Um= 36 kBT) 1 o 500 kBT (Um= 550 kBT)
BK/IHOUMTESLHO]

Electra No. 128, Guide to the protection of specially bonded cable systems against sheath overvoltages, January 1990,
pp 46—62 (PyKoBOACTBO MO 3alpTe KaberbHbIX CUCTEM CO CreLyasibHbIM COeUHEHNEM OT MepeHanpskeHnini Ha 060-
nouke, sAHBapb 1990, crp. 46—62)

Electra No. 157, CIGRE Technical Brochure, Accessories for HV extruded cables, December 1994, pp 84—89 (TexHu-
yeckas 6powutopa CUIMP3, ApmaTtypa 4719 BbICOKOBO/bTHBIX Kabesneli ¢ 3KCTPyAMPOBaHHOW n3onsumneld, nekabps 1994,
cTp. 84—389)

Electra No. 173, After laying tests on high-voltage extruded insulation cable systems, August 1997, pp 32—41 (VcnbiTa-
HUSA, MPOBOAVMbIE HA BbICOKOBO/IbTHBIX KabefbHbIX CUCTEMAaX C SKCTPYAMPOBAHHOM M30/1sUMei nocsie Npoknaakv, asryct
1997, ctp. 32—41)

Electra No. 171, Recommendations for mechanical tests on submarine cables, April 1997, pp 5—66 (PekomeHgaumm no
NPOBEAEHNIO MEXAHNYECKMX MCMbITaHW NOABOAHLIX Kaberei, anpenb 1997, ctp. 5—66)

CIGRE TB 610, Offshore generation cable connections, February 2015 (KabesnbHble coegMHeHns /19 NoaBoAHbIX CMNo-
BbIX kabenei, thespasib 2015)

CIGRE TB 623, Recommendations for mechanical testing of submarine cables, June 2015 (PekomeHgaLmm no nposege-
HUKO MEXaHNYEeCKNX UCMbITaHWA NOABOAHbIX Kabeneii, uoHb 2015)

CIGRE TB 722, Recommendations for additional testing for submarine cables from 6 kV (Um= 7,2 kV) up to 60 kV
(Um= 72,5 kV) [PekoMeHaaumm no npoBEAEHMIO AOMNOHATESbHLIX UCTbITaHUA NOABOAHBIX Kabeneil Ha HanpshkeHue ot
6 kB (Um=7,2 kB) o 60 kB (Um= 72,5 kB)]
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KntoueBble c/ioBa: CU/OBble NOABOAHbIE Kabenn ¢ aKCTPYAMPOBAHHOW M3onsumeli, apmatypa, MeTodbl UCbl-
TaHui
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