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rOCT P M3K 60287-1-1—2009
Mpeaucnosune

Llenn v npvHumnbl cTaHgapTm3auun B Poccuiickoin ®efepanun ycTaHoBneHbl defepanbHbiM 3aKOHOM
0T 27 pekabps 2002 r. N> 184-93 «O TEXHUYECKOM PErynvpoBaHum», a npasuia NnpuMeHeHUs HaunoHaIbHbIX
cTtaHgapToB Poccuiickoin ®egepauun — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoli ®egepauun.
OCHOBHbIE NMOOXEHNA»

CBejeHusi o ctaHgapTte

1 NMOATOTOBJ/IEH OTKpbITbIM akUMOHEPHbIM 06LWecTBOM «Bcepoccuiickuii Hay4yHo-uccnegoBaTtesb-
CKWUIA, NPOEKTHO-KOHCTPYKTOPCKWI N TEXHONOTMYECKUA WHCTUTYT KabernbHOl npombiwneHHocTu» (OAO
«BHWWKMM») Ha ocHoBe CO6CTBEHHOrO ayTeHTUYHOrO NepeBoja ctaHjapTa, ykasaHHoro B nyHkte 4

2 BHECEH TexHuyeckum komuteTom no ctaHgaptusaumm TK 46 «KabenbHble nsgenus»

3 YTBEPXJEH W BBEJEH B AENCTBWE [pukasom defepansHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio 1 metponornn ot 26 nwoHa 2009 r. Ne 217-ct

4 HacToawmin ctaHAapT UAEHTUYEH MexAyHapofHomy cTaHaapTy M3K 60287-1-1:2006 «Kabenwu
anekTpuyeckme. PacyeT HOMUHaNBbHON TOKOBOW Harpysku. YacTtb 1-1. YpaBHeHua AN pacyeta HOMUHANbHOM
TOKOBOW Harpy3km (100 %-Hblii kO3dhPMLMEHT Harpys3ku) u pacuyeT noTepb. O6LWMe NOMOXEHUSA»
(IEC 60287-1-1:2006 «Electric cables — Calculation ofthe current rating — Part 1-1: Current rating equations
(100 % load factor) and calculation of losses — General»).

Mpy NnpyMeHeHnn HacToSALLero cTaHgapTa pekoMeHAyeTCs UCNOob30BaTb BMECTO CCbITOYHbIX MexXay-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLME MM HauMoHalbHble cTaHhapTbl Poccuiickoin ®egepauun, ceefe-
HMS O KOTOPbIX NPUBEAEHbI B AONONHUTE/IbHOM NPUAOXeHUN A

5 BBEJEH BIEPBbIE

MHdopmauua 06 M3MEHEHUSX K HACTOsILLEMY CTaHAapTy Ny6/nkyeTCs B €XerofHo u3jaBaemMom
MHDOPMaLMOHHOM yKasaTene «HaunoHabHble CTaH4apTbi». & TEKCT U3MEeHEHUIi 1 NoNpaBoK — B exe-
MECSIUHO M3[aBaeMblX MH(POPMALMOHHbIX yKazaTensx «HauuwoHa/bHble CTaHgapThi». B ciyyas nepe-
CMOTpa (3aMeHbl) WM OTMeHbl HAcTOsLero craHjiapTa COOTBETCTBYylLUlee yBeaoMmeHue GyaeT
0ny6/IMKOBAHO B €XXEMECSIUHO 134aBaeMOM MH(POPMALMOHHOM yKazaTene «HaunoHabHble CTaHAapTbi».
CooTBeTCTBYyOLWAA NHopMaLus, yBegoMIeHne 1 TeKCTbl pa3mMellalo Tca Takke B UHPOPMaLOHHO
cucTemMe 06LLEro Nonb3oBaHNs — Ha opmuManbHOM caliTe ®efepanbHOro areH TCTBa N0 TEeXHUYECKOMY
perynmpoBaHuio n MeTpoorum B ceTu MHTepHeT

© CraHgapTuHdopMm, 2009

HacTosuii cTaHgapT He MOXeT 6bITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MpocTpaHeH B kauecTBe ohuLManbHOro usgaHus 6e3 paspelleHns ®efepasibHOro areHTCTBa No TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiormu
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BeBegeHve

HacTtosAwuii ctTaHaapT cogepxuT popmybl AN pacyeta BesmumH R. Wd, © v cogepxut metogsl
pacueTa f0NyCTMMbIX TOKOBbIX Harpy3ok kabenei no sHa4eHNsiM MakcuMasibHO A0NYyCTUMON TemnepaTtypsl,
3/1EKTPUYECKOrO CONPOTUB/IEHNSA TOKOMPOBOAALLEN XUSbl, NOTEPb U TENIOBLIX YAE/bHbIX CONPOTUB/IEHWIA.

MpuBeneHbl Takke OpMybl AN pacyeTa noTepsb.

B HacTosiLeM cTaHAapTe hOpMy /bl CoAepXaT Be/IMUNHBI, U3MEHSIHOLLNECS B 3aBUCUMOCTU OT KOHCTPYK-
uun kabens n NpUMEHsiEMbIX MaTepuasioB. 3HavyeHus, ykasaHHble B Tabnuuax, COOTBETCTBYIOT YCTAHOB/IEH-
HbIM MeXAyHapoAHbIM (Hampumep, 3NeKTpuYeckne yAefbHble COMPOTUMBAEHUS U TemnepaTypHble
KO3 (PULMEHTbI CONPOTUBEHUS) NMMO0 06LLENPUHATLIM B NPakTUKe (Hanpumep, TEN0BbIE YAe bHbIE CONPO-
TVBNEHNA W AM3EeKTpUYeckue NocTossHHbIe MaTepuasnoB). B nocnegHem criyyae HEKOTOpblE U3 yKa3aHHbIX
3HaYEHUIA He ABNAKTCA XapakTepUCTMKOl KayecTBa HOBbIX kaGeseld, a 0OTHOCATCS K kKabensm nocne Aantenb-
HOro nepuoga akcnayartauuu. s T1oro, 4To6bl MOXHO 6bI/10 NONYYNTbL OAHOPOAHbIE U CPaBHUMbIE pe3y/ibTa-
Tbl. HEO6XO,EI'I/IMO paccynuTbiBaTb HOMUHa/IbHblE TOKOBblE Harpy3km no ykadaHHbIM B HacTodAllemMm CTaHOapTe
3HayeHussM. OfHaKo, ec/im TOYHO M3BECTHO, YTO KOHKPETHbIM MaTepuanaM W KOHCTPYKUuUM 6osiee cooTBET-
CTBYIOT ApYyr1e 3Ha4eHuns, TO MOXHO MCMO/b30BaTb 3TU 3HAYEHWS, NPY YC/IOBMU, YTO OHU, @ TakkKe COOTBET-
CTBYHLLME HOMUHA/IbHbIE TOKOBbIE HArpy3ku, 6yayT yKasaHbl.

3HaueHus, OTHOCALLMECS K YCNIOBUSAM 3KCnyaTauum kabeneii, MoryT 3HauMTeIbHO OTIMYaTLCS APYrT OT
Apyra B pasHblx cTpaHax. Hanpumep, 4To kacaeTcs TemnepaTypbl OKpyXatoLlei cpefbl U TeNSIOBOrO yaeslb-
HOro CONPOTMB/IEHNS NOYBbI, UX 3HAYEHNS B Pa3HbIX CTPaHax ONpeaenstoT, UCXOAs M3 pa3/IMYHbIX COobpaxe-
HWii. [TOBEPXHOCTHble CpaBHEHUS 3HA4YeHWN, WCMOJIb3yeMbIX B pasHblX CTpaHax, MOryT npuBECTU K
OLUMGOYHBIM 3aK/THYEHUSIM, EC/IM OHWN HE OCHOBaHbI Ha OOLLEM KpUTEpUU, HanpUMep, MOryT GbiTb Pas3/iMyHbI
npeanonaraemMble CPOKM CNyX6bl kabeneid, B HEKOTOPbIX CTpaHaX KOHCTPYKLMSA OCHOBaHa Ha MakCUMasbHbIX
3HayYeHnAaxX Tena0BOro yaesibHoOro conpotmuB/ieHNA NO4YBbI, B TO BPEMSA KakK B APYrnMX CTpaHax MCNO/ib3yT
cpefHue 3HavyeHusi. B yacTHOCTW, 4TO kacaeTcsi TEM/IOBOr0 YAENIbHOr0 COMPOTMB/IEHUS MOYBbI, XOPOLUO
M3BECTHO, YTO 3Ta BE/IMYMHA OYEHb 3aBUCUT OT COAEPXaHWA Briary B NOYBE Y MOXET 3HAUNTE/TbHO N3MEHSATb-
€A C TEYEHNEM BPEMEHW, B 3aBMCUMOCTY OT TMNa NOYBbI, TONOrpaddMyeckmx 1 METEOPOIOrMYEeCcKUX YCNoBWUiA, a
TakKxe Harpysku kabens.

[ns BblGOpa 3HaYeHWIi pa3NUYHbIX NapaMeTpPoB HEO6XOAMMO UCMOb30BAaThL ClieAyoLyo npoueaypy.

Uncnosble 3HAYEHNSI AO/MKHbI OCHOBbLIBATLCS, [/1aBHbIM 006pa30M, Ha pesy/ibTatax CoOOTBETCTBYHLLNX
n3MepeHuii. YacTo okasbiBaeTCs, YTO 3TU pe3y/bTaTbl yXXe BK/I0UYEHbl B HaLMOHasIbHble TEXHUYeckme Tpebo-
BaHWUS B KAYECTBE PEKOMEHYEMbIX 3HAUEHU, MO3TOMY pacyeT MOXET GbITb OCHOBaH Ha 3HAYEHUSIX, UCNOb-
3yeMbIX B JaHHOI CTpaHe: 0630p TakMx 3HavyeHuii npueeaeH B [1].

MepeyeHb MHopMauun, Heobxoanmoli 49 BbiGopa COOTBETCTBYHOLLErO TMa kabens, npueeseH B [1].
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HALUVWOHA/NbHBLIN CTAHOAPT POCCUMNCKOMN OPELEPALMUMN

KABE/IN SNEKTPUUYECKUE. PACYET HOMWHA/IbHOM TOKOBOW HAIMPY3KU
YacTtbp 11

YpaBHeHVs ANns pacyeta HOMUHa/IbHOM TOKOBOW Harpysku (100 %-HbIi KO3hpuLumneHT Harpyskm)
1 pacueT notepb. O6LIME NONOXKEHMNS

Electric cables. Calculation of the current rating. Part 1-1. Current rating equations (100 % load factor) and calculation
of losses. General

fata BBegeHna — 2010—01—01

1 O6Lwpme NonoxXeHus

1.1 O6nacTb NpYMeHeHus

HacToawwuii ctaHgapT paccmaTpuBaeT YC/0BUS YCTaHOBMBLUErocA pexuma paboTtbl kabenein npw
No60M NepeMeHHOM HanpsXXeHU U NOCTOSAHHOM HanpskeHun [0 5 KB. NponoXeHHbIX HenocpeACcTBEHHO B
3emne, B KaHanax, 10TKax Ui cTanbHbIX Tpybax, C HacTUYHbIM OCyLLEHMEM MOYBbI MK 6e3. a Takke Kabenen,
NPOJIOXEHHbIX Ha BO3Ayxe. TEPMUH «yCTaHOBMBLUNIACA peXum» 0603HavaeT TOK MOCTOSAHHON BE/TMYMHBI NpK
HenpepbIBHOM pexumMe paboTbl (100 %-Hblil KO3 PULMEHT HArpy3Kkmn), 4OCTATOUHbIM ANS TOro, YTO6bLl acuMn-
TOTUYECKMN CO3haTb MaKCUMasIbHY0 TeMnepaTypy Xubl NPU NOCTOAHHbLIX YC/IOBUAX OKpYXatoLen cpesbl.

HacTosawuii ctaHaapT coaepXuT dopMy /bl 415 pacyeTa HOMUHA bHbIX TOKOBbIX HArpy3oK 1 noTepsb.

dopMmynbl HACTOALLErO CTaHAApTa ABMAATCA 4OCTATOYHO TOYHBIMW U B TOXKEe BPeMs NO3BONSAIOT Bapbu-
poBaTb HEKOTOPbIE BakKHble NapameTpbl. AT napaMeTpbl MOXHO pasfennTb Ha TpuW rpynnbi:

- napameTpbl, OTHOCSILLMECS K KOHCTPYKUMK kabens (HanpvmMep, Tens0Boe yAenbHOe COMpoTUBEHUE
N30/M1ALMOHHOIO MaTepuana), A1 KOTOpbIX 6N BbIOPaHbl XapakTepHble 3Ha4YeHWs, OCHOBaHHbIe Ha ony6/un-
KOBaHHbIX paboTax;

- napameTpbl, OTHOCALLMECH K YC/TIOBUSAM OKpYXatoLlei cpefpl, KOTopble MOryT 6blTb O4eHb pPa3Ho06-
pasHbl. BbIGOP 3TUX NapameTpoB 3aBUCUT OT CTPaHbI, B KOTOPOI NCMNOJb3YTCSA UAN AO/TKHbI UCMO/b30BATbLCA
Kabenu;

- napameTpbl, KOTOpPble MPUHUMAKOTCSA NO COrMalWeHn0 Mexay W3roToBuTesneM u notpebutenem u
KacalTcsa 3anaca HafieXXHoCcTu paboTbl kabens (HanpuMmep, MakcumasibHas TemnepaTypa Xubl).

1.2 HopmaTuBHble CCbISIKN

B HacToswwem cTaHgapTe UCMO/Ib30BaHbl HOPMaTUBHbLIE CCbISIKM Ha Criefytowmne MexayHapoHble CTaH-
[apTbl:

M3K 60028:1925 MexayHapoaHble HOPMbl Ha 3/1IeKTPMYecKoe COnpoTMB/IEHNE Mean

M3K 60141 (Bce 4yacTtu) McnbiTaHUs MacnovanosiHeHHbIX kabeneii u kabesnei c ra3om nog faBneHvem
1 apMatypbl K HAM

M3K 60228 TokonpoBOASLLNE XU bl U30IMPOBAHHbIX kKabenel

M3K 60287-2-1 Kabenu anektpuyeckue. PacyeT HOMUHaIbHO TOKOBOW Harpysku. YacTe 2-1. Tenno-
BO€ COMNpoTuB/EeHne. PacyeT TensoBoro ConpoTuBAeHUA

M3K 60502-1 CwunoBble kabenu ¢ aKCTpyANPOBAHHON N30aUMeid 1 apmatypa K HUM Ha HOMUHasIbHoe
HanpshkeHne oT 1 kB {Um= 1.2 kB) o 30 kB (Um= 36 kB). UacTb 1. Kabesm Ha HOMUHasIbHOe HanpshxeHne 1 kB
(Um=1,2kB) n 3 kB (Um= 3.6 kB)

M3K 60502-2 CwnnoBble kabenu ¢ 3KCTpyAMPOBAHHON N305UMen 1 apmaTypa K HUM Ha HOMUHasIbHOe
HanpshkeHve oT 1 kB (Um= 1,2 kB) go 30 kB (Um= 36 kB). YacTb 2. Kabenun Ha HOMWHaNbLHOE HanpsXXeHue ot
6 kB (Um=7.2 kB) o 30 kB (Um= 36 kB)

N3paHne opuynanbHoe
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M3K 60889 TeeppoTAHyTas a/loMMHUEBAsA NPOBOJOKA 4715 NPOBOAOB BO3AYLUHbIX NNHWIA Nepejayn

MpumeuvaHune — [na faTupoBaHHbIX CCbISIOK UCNO/Mb3YIOT TOILKO YKa3aHHOE B CCbifiKe UsgaHue. [insa Hegatu-
POBaHHbIX CCbIJIOK NCNONbL3YKT caMoe nocnegHee n3gaHune (BKHK)‘{aﬂ VI3MeHeHVIﬂ).

1.3 O603HaueHus
B HacTosiLleM cTaHAapTe NpYMeHeHbl crieaylowme 0603HaYeHns:

r4*

Ua
WA

naowazb NonepeyHoro cevyeHnss 6poHn, Mm2;
KoagppmumeHTsl (cM. 2.4.2):

€MKOCTb N30/IMPOBAHHO XWU/bl, ®/M;
HapyXHblii AnameTp kabens, M:

AvnameTp no n3onaunmn, MM;
HapyXHblli AuameTp MeTannyeckoli 060/104KN, MM;

AvnameTp BOOGPaXaemoro COOCHOr0 LWAMHAPA, Kacatolierocs BbICTYNOB rog)puMpoBaHHOW
060/104KN, MM;

AnamMeTp BOOGPaXKaeMoro LMIMHApPa, kacatoLerocsi BHyTpeHHeli NOBepXHOCTU BNaauH roppu-
poBaHHOW 060/104KK, MM;

KoathULMeHT, onpeaeneHHsblin B 2.3.5;
WHTEHCUBHOCTbL COJTHEYHOIO U3NnyvyeHus. B1/m2;
HamarHuymsatwowas cuna (cm. 2.4.2). amnep-BUTKU/M;
WHAYKTUBHOCTb 060/104KN. TH/M;

KOMMOHEHTbI MHAYKTUBHOCTU, ONpefesisieMble CTa/lbHbIMU NPOBooKamu (cM. 2.4.2), THIM;

TOK B OAHOI Xunne (cpegHekBagpaTuyHoe 3HaveHune). A;

KO3(hhMLIMEHTBI, ONpeseneHHble B 2.3.5;

KoagppumumeHTbl, onpegesneHHble B 2.3.3. OMm/m;

CONPOTUBNEHMNE XU/bl MEPEeMEHHOMY TOKY Mpu MakcumasnbHoli paboyein Temnepatype. Om/wm;
conpoTueneHne 6pPoHVM NepeMeHHOMY TOKy Npu MakcumasbHOi paboyeil Temnepartype. Om/m;
conpoTuBieHne 6poHu nepemeHHoMy Toky npu 20 °C. Om/Mm;

3KBMBAJIEHTHOE COMPOTUB/IEHNE NEPEMEHHOMY TOKY 060/104KN U BPOHU, COEUHEHHbIX Napa-
nenoHo. Om/wm;

conpoTuBneHne 060104KM MK 3KpaHa Kabens nepemMeHHOMY TOKy Npu MakcuManbHol pabo-
yeli Temnepatype. Om/wm;

conpoTuBeHne 060/104KN UM 3KpaHa kabens nepemeHHomy Toky npu 20 °C. Om/m;
COMNpPOTUBEHMNE XWU/bl MOCTOAHHOMY TOKY NpW MakcuManbHol paboyein Temnepartype. Om/wm;
COMPOTUB/IEHNE XWJTbl NOCTOSTHHOMY TOKY npu 20 °C. Om/wm;

TensI0BOE COMPOTUBEHNE Ha a3y MeXAy XWUIoi 1 060/104Ko. K M/BT;

TensI0BOe CONPOTUBAEHNE MeXay 060104Kol 1 6poHelt. K M/BT;

TensI0BOe COMPOTUB/IEHNE HAPYXHOTO 3alUTHOro NOoKpbITUA, K M/BT;

TensoBoe COMPOTMB/IEHWE OKpyxaluled cpeabl (OTHOLIEHWe NpeBbIWEHUS TeMmneparypsl
NOBEPXHOCTU Kabensa Haj TemnepaTypoi OKpyxatoLiel cpefbl K NoTePAM Ha eAVHULY A/INHbI),
K eM/BT;

TennoBoe CONPOTUB/IEHNE OKpYXatoLLeli cpefbl Npy Npoknaake kabens Ha Bo3gyxe ¢ nonpas-
KO Ha co/HeyHoe usnyyeHve. K mi/BT;

HanpsKeHne Mexay XWIow 1 aKpaHoM unu 060/104Koi. B;

notepu B 6poHe Ha eAnHULY A/IHBL, BT/Mm;
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noTepu B XWe Ha eanHULY AIMHBL. BT/M:

AV3neKTpuyeckne NoTepu Ha eanHULY ASIMHBI Ha asy. BT/m;

noTepu B 060/104Ke Ha eAUHNLY AJIUHbI. BT/M;

o6Lme notepu B 060/104Ke 1 BPOHE Ha eauHULY AJTMHbL. BT/Mm;

peakTUBHOE CONPOTUB/EHME 0GOJSI0UKU (ABYXXKU/bHbIE Kabenu n TpexxunbHble kabenu,
pacnosioXeHHble TPeyrosibHUKoM). OM/M;

peakTuBHOE CONpoTUBEHNE 060104KKM (MPU pacnosiokeHun kabesneli B 04HON NI0CKOCTH),
Om/wm;

B3aVMHOe peakTVBHOE CONPOTUB/EHME Mex Ay 060/104KOl OAHOTO Kabesns v Xunamm geyx
OPYrX Npu pacnosioxeHun kabenei B ogHoi nnockoctn. Om/m;

Hanbosiee KopoTkasi Masias a/iHa B NepekpecTHO-COeANHEHHOM 3/1eKTPNYECKO CeKumn ¢
HepaBHbIMW MasibIMK A/IMHAMUW, MM;

paccTosiHue MeXAay OCSMM XU W OCblo Kabens Ans TpexkKuabHbIXx kabenein (0.55 T, ¢
+ 0,29 / — ANsa CEKTOPHbIX XW), MM;

cpefHuii fuameTp 060M104KM UK 3KpaHa, MMm;

cpefHuii guameTp 060104KM M yCUIMBAIOLWLETO NOKPbLITUSA, MM;

cpefHuii anameTp ycunmnBatoLLero NOKpbITASA, MM;

cpegHwii AnameTp 6poHU, MMm;

HapyXHbIli AnaMeTp Xubl, MM;

HapyXHbIli AnaMeTp NosoW XWibl, MM;

BHYTPEHHUI AnameTp Tpy6bl, MM;

AvameTp cTasibHOW NPOBOJIOKU, MM;

BHYTPEHHUIA gnameTp NooW Xunbl, Mu;

MakCUMasbHbI guameTp akpaHa uav 060104k NPU 0BaSIbHON XuUne, Mu;
MWHUMasIbHbIV AnaMeTp aKpaHa Ui 0607104k NPV OBaSIbHON XKne, MM;
AviameTp 3KBUBANEHTHON KPYr/0i XW/bl C TAKOM e nowafbio NONepeyvyHoro cevyeHns n
TaKOW Xe CTeneHbto YN/IOTHEHNSA, YTO U DaCOHHas Xuna, Mm;

yacToTa cuctemsl, Iy,

Ko3ahhnLMEeHT, ncnonb3yemsoiii B 2.3.6.1;

KO3ahULMEHT, NCNONb3YyEMbI NPW pacyeTe NOTepb Ha rMcTepesnc B 6poHe Un ycunmea-
owem nokpbiTumn (cm. 2.4.2.4);

Ko3ahhMLMEHT, ncnosib3yemblii Npu pacuyete xp (3dpcpekra 6113ocTn);
KO3(hhMLMEHT, UCNOSb3YEMbI/ NpU pacyeTe Xs (MOBEPXHOCTHOTrO 3hhekTa);
AnuHa kabenbHol cekuun (o6Lee 0603HayYeHne, cM. 2.3 n 2.3.4). v;
HaTypasibHbI norapudm (norapvdm No 0CHOBaHWUIO €),

— 10"7,

4YNCNO XKNN B Kabene;
4KCo CcTasnbHbIX NPOBOJIOK B Kabene (cMm. 2.4.2);
ANVHA Wara Ha/10XeHWs CTasibHOV NPOBOOKM BAOMb kabensa (cm. 2.4.2). MM;

KO3h(hUMEHTbI, ncnonb3yemble B 2.3.6.2;

paanyc OKPY>XHOCTM, OMUCAHHOI BOKPYT ABYX UM TPEX (HDACOHHBIX XU/, MM;

paccTosiHNe MeXAy OCSIMU XU, MM;

paccTosiH/e Meafy oCsiMU ABYX COCeHUX kabeneil, pacnofioXeHHbIX B rpynne u3 Tpex, He
conpuKacawLyxcst Apyr ¢ 4pYroM Kka6eseii, NPoOXEHHbIX FOPU3OHTANIbHO, MM;

paccTosiHue mexay ocsimu kabenei (cm. 2.4.2). Mm;
TO/ILMHA U30NAUMN MEXAY XUnamun, Mum;

TO/ILUMHA 3aLUTHOTO NOKPLITUS, MM;

ToNWMHA 060104KU, MM;
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OTHOLLEHWE TENMNOBbIX YAENbHbIX CONPOTUB/EHNI CyXOl U BNaxHOI noussl {v = prf/p*);
aprymeHT oyHKUMM Beccens, ncnonb3yemslii npu pacyete adydekta 61130CTy;

aprymeHT oyHKUMM Beccens, ncnonb3yemblii Npy pacyeTe NOBEPXHOCTHOrO adhdekTa;
KoahhuumneHT adpdpekta 6amnsoctum (cm. 2.1).

Ko3ahhULMEHT NOBEPXHOCTHOro adcpekTa (cm. 2.1);

TemnepaTtypHbIii KO3 MULNEHT yAeIbHOTo 3/1EKTPUYECKOro conpoTuBaeHus npu 20 °C, 1/K;
yros mexgay OCblo NPOBOJIOK BPOHN 1 OCbio kKabens (cm. 2.4.2);

Ko3athhULMEHT, ucnonblyemsliii B 2.3.6.1;

yrnoeas BpeMeHHas 3agepxka (cm. 2.4.2);

KOahpuuneHThl, ncnonb3yemslie B 2.3.6.1;

9KBMBANIEHTHAA TONLWMHA GPOHM MW YCUNMBAIOLLLETO MOKPLITUSA, MM;

KO3thPULMEHT NoTepb 418 N30MALUN;

OTHOCUTENbHAA AN3NeKTpuyeckas NPOHULLAeMOCTb N30MALUN;

MakcumasnbHas paboyas Temnepartypa Xunbl. °C;

Temneparypa okpyxatwuiei cpegpl, BC;

MakcumasnbHas Temnepatypa 6poHu. °C;

MakcumasbHaa TemnepaTtypa akpaHa v 06ono4ku kabens. °C;

KpuTnyeckan Temnepartypa noysbl — 370 TemnepaTypa Ha rpaHuLe Mexay Cyxoi 1 BNaxHoi
30Hamu, BC;

[0NyCcTUMOE NpeBbILLeHNe TeMnepaTypbl Xu/bl Hafj TemMnepaTypoli okpyxatowei cpegpl, K;
npeBbIlEHNE KPUTUUECKON TeMnepaTtypbl NoYBbl — 3TO NPEBbILIEHNE TEMNEPATYPbI Ha rpa-
HULE MeXAy CyXOl 1 BNaXXKHOW 30HaMy N0 CPaBHEHMWIO C TEMNEPAaTYPOii OKPYXatoLL el NoyBsl.
K
KO3ahhULMEHT, ucnosblyemoliii B 2.3.6.1;

COOTBETCTBEHHO, OTHOLIEHWE 06X NOTEPb B MeTa/inyeckmx 060/04Kax W OTHOLLEHWE
06LWNX NoTepb B 6pOHE K 06LLMM NOTEpPAM B Xuaax (unm notepb B 04HOW 060/104Ke nnmn 6po-
He K MoTEPSIM B OAHOW Xune);

OTHOLUEHME NOoTepb B OAHOM 060/M04Ke, OGYCNOBMEHHbLIX LUPKYIMPYIOLWMMN TOKaMU B
060/104Ke, K NOTEPsSIM B O4HOI Xune;

OTHOLLEHWE NOTepb B OfHOW 060/104Ke, 06YCNOBMEHHLIX BUXPEBLIMU TOKaMU, K NOTEPsiM B
OfHOW Xune;

KoathbhuUMeHT noTepb ANA cpefHero kabe-

ns;

Tpn kabens, pacrnosioXeHHble B OAHOW
naockocTn 6e3 TpaHcnosuumm, c o6onouka-
MW, COeANHEHHbIMN Ha o60omnx KOHLax

KO3(hPULUNEHT NoTepb A1 BHELLHEro kabe-
A ¢ HanboNbLWINMK NOTEPAMMY;

K03(h(hMLMEHT NoTepb AA BHELWHETO kabe-
N1 C HAUMEHbLWNMKN NoTepsiMU;

OTHOCWTE/IbHas MarHUTHas NPOHULAEMOCTb MaTeprana 6poHu;

npoAosibHasAs OTHOCUTEIbHAsA MarHUTHas NMPoOHMLAeMOoCThb;

nornepeyHass OTHOCUTENIbHAsA MarHUTHas NPOHMLAEeMOCTb;

yAenbHoe 3/1eKTPUYECcKoe conpoTuBneHne martepunana xunsl npu 20 °C. Om Mm;
yAenbHoe Tenno0Boe CONPOTUBAEHNE CYXOi NouBbl. K - M/BT;

yAenbHoe Tens0Boe CONPOTMBIEHNE BIaXHON nousbl. K mv/BT;

yaesnbHoe anekTpuyeckoe conpotueneHne o6onouku npu 20 °C. Om .
KO3(hhULMEHT NOT/IOLEHNSA CO/THEYHOTO U3/TyYeHUs MOBEPXHOCTbIO Kabens;
yrnosas yactoTta cuctemsl (2n/).
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1.4 [onycTumasi HOMMHaJIbHasi TOKOBas Harpyska kaéerei

Mpy pacueTe fONYCTUMOW TOKOBOW Harpysku B YCIOBUAX YACTUUYHOIO BbICbIXaHWSA NMOYBbI HEO6XOAMMO
TaKKe paccumTaTb TOKOBYIO Harpysky A yC/0BUiA, KOrAa BbICbIXaHWO MOYBbI HE NPOUCXOAMUT. VIcnonb3yoT
MEHbLUYIO U3 ABYX MOJIyYEHHbIX HArpy3sok.

1.4.1 Kab6enu, NponoXeHHble B NOYBeE, KOr[a BbICbIXaHWO MO4YBbl HE MPONCXOANUT, U Ha BO3AyXe

1.4.1.1 Kabenu Ha nepemMeHHoe HanpshxeHue

Jonyctumasn TokoBas Harpyska kabenei Ha nepemMeHHoe HanpshKeHne MoxeT 6blTb nosyyeHa un3s op-
My bl NPeBbIWEHNS TEMMEepaTypbl XUbl HaL TEMNepaTypoii okpyxatoLleli cpefbl

[0=(12R ¢ 2Wd)I, ¢ [I2R(1 ¢ >)+ Wdnr2+[/2K1+ a, + b) +Wdn(h * T ( 1 )

rae / — TOK, NPOXOAALMIA MO OAHON xune. A:
[0 — npeBbiWeHEe TeMNepPaTypbl XW/ibl HaJ TEMNepaTypoli okpyxatwein cpeabl. K;
NMpumeuaHne — VMeeTca B BUAY CPeHAA TemnepaTypa OKpyxawlei cpefib NP HOPMasbHbIX YCOBUAX B
cny4ae, Korga Kabenu npoknaabiBatdTCA UK 6y,qu MNPO/I0XEHblI C Y4E€TOM BINAHNA n60oro MECTHOTrO UCTOYHMKA Tenna, Ho

6e3 y4yeTa noBbiWEeHNA TeMmnepaTypbl OT ka6enem, pacnosioXXeHHbIX B HenOCpeACTBeHHOVI 6nm3ocTun, BCneacTeue Bblgens-
IOU.LeVICﬂ B HUX TennoThbl.

R — conpoTvBAeHue Xuabl NepeMeHHOMY TOKY Ha e AMHULY A/IMHBI MPY MakcuMasbHOi paboyelt Temne-
patype. Om/vm;
IYd — agvanekTpuyeckne NoTepu M30MALUN XUMbl HA e4UHWLY ANWHbI. BT/M;
I, — TennoBoe CONPOTUBNEHNE MEXAY XWNI0A U 060/104KOI HA eauHNLY ANWHbI. K mv/BT;
T2 — TensioBoe COMpOTMB/IEHNE MOAYLIKN MexXy 060/104KOl 1 BPOHe Ha eanHULY AnunHbl. K M/BT;
3— Tennosoe CONpOTUB/IEHNE HAPYXXHOTO 3aLLUTHOrO MOKPbITUA Kabena Ha eguHULy AnvHbl, K em/BT;
Tn— TensoBoe CONPOTUBAEHNE MeXYy NOBEPXHOCTbIO Kabens v okpyxalowen cpefoi, nosyyeHHoe no
M3K 60287-2-1 (nogpasgen 2.2). Ha eguHULY ANUHbI. K mv/BT;
N — YNCNO HeCYLUX Harpysky Xun B kabene (Kuibl O4MHAKOBOIO pasMepa W Hecyline OAHY U Ty xe
Harpysky);
N — OTHOLUIEHWEe NoTepb B MeTasl/IMyeckoil 060104Ke K 06LLMM NOTEPsIM BO BCEX XWnax kabens;
\ 2— OTHOLLEHMe noTepb B 6pOHE K 06LLMM NOTEPSAM BO BCEX XUax kabens.
13 BbllenpuBefeHHol hopMy/ibl NOyYatoT AONYCTUMOE 3HauYeHe TOKOBOW Harpysku

1. [0 - Wtftosr, - n(F2- 73 x TA» T°5 )
AN +nA(l + A2 nR{1+ ¥ /-2)(73+ 4)J

Ecnn kabenb nogsepraeTcsa BO3AENCTBMIO NPSAMbIX COSIHEYHbIX /yYeid, cnegyeT NpUMeHaTb hopmyny
no M3K 60287-2-1 (noanyHKT 2.2.1.2).

HoMuHanbHas TOKOBasi Harpyska YeTbIpeXXKUIbHOTo Kabens Ha H1U3Koe HanpshKeHne MOoXeT 6biTb Npu-
HSATa paBHOWM HOMUWHa/IbHOW TOKOBO Harpy3ke TPEeXXKWU/IbHOT0 Kabessi Ha TO e HanpshXeHue, C TeM Xe pasmMe-
POM XU/ W aHaNIOTUYHOW KOHCTPYKLMW, NPU YCNOBWMW, YTO Kabenb GyAeT UCMONb30BaTbCA B TpexdasHol
cucTeme, B KOTOPOI YeTBepTas Xuna aBnseTcs HelTpasibHbIM NGO 3alMTHBIM NPOBOAHMKOM. B cnyyae Held-
TpasbHOro NPOBOAHMKA HOMUHA/IbHAs TOKOBas Harpy3ka OTHOCMTCS K CUMMETPUYHON Harpyske.

1.4.1.2 Kabenu Ha NOCTOSIHHOE HanpshkeHue Ao 5 kB

[JonycTumoe 3HauyeHne HOMWHaIbHON TOKOBOI Harpysku kabeneli NpyM NOCTOSSHHOM HaNPsHXXEHUN MoNy-
4yalT no cneayolleli ynpoLeHHoi chopMyie No OTHOLLEHMIO K hopmysie AN NEPEMEHHOTO HaMNpsXXeHWs;

,_1 Ao Im 0)
[8'Tn- NRT2 ¢ NR-(T3T r4)J

roe R'— conpoTuB/IeHWE XUbl NOCTOAHHOMY TOKY Ha e AMHWULY A/TMHbI NPV MaKkCUMasbHOW paboyeli Temne-
patype. Om/m.

Ecnu kabenb noasepraeTcs BO3AENCTBUIO NPAMbIX CO/THEYHbIX Nyyeli, cnefyeT NpyUMeHaTs hopmyny
no M3K 60287-2-1 (noAnyHKT 2.2.1.2).

1.4.2 Kab6enu, NposioXeHHble B YCNOBUAX YaCTUUYHOIO BbICbIXaHUS NOYBbI

1.4.2.1 Kabenu Ha nepeMeHHOe HarnpshkeHue

HwxenpueeaeHHbI METOA NPUMEHUM TOMbKO AN OAMHOYHbIX U30/IMPOBaHHbLIX kabenei wnu uene,
MPOIOXKEHHbIX Ha 06bIYHOW ry6uHe. DTOT MeTO/ OCHOBaH Ha NPOCTON ABYX30HOBOM MOAeNu nousbl, Korga
o/lHa 30Ha, npunerawowas kK kabenio, BbiCylleHa, B TO BPEMSA Kak Apyras coxpaHsieT Tensosoe yjeflbHoe

5
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COMPOTMB/IEHNI MECTHOI CpeApl, NPY 3TOM rpaHnLa Mexay aTMMu 30HaMmn n3otepmuyeckasn’). Metof cumnta-
eTca npMemMaeMbiM 415 Tex 06nacTeli NpUMeHeHns, rae BAMSHUE MOYBbI YYUTLIBAKOT /INLLIb MO YNPOLLEHHOM
hopme.

NMpumeyaHune — Mpoknaaka 6onee ofHOW Lenu, a Takke Heo6XxoAMMOe paccToAHNe MexXAY LenamMmn HaxoauT-
CA a CTagunm paccMoTpeHud.

MN3MEeHEHNs BHELLIHErO TEMI0BOrO CONPOTUBIEHNS, 3a CHET 06pa30BaHUs CyxOl 30Hbl BOKPYT OMHOY-
HOro M30/IMPOBAHHOTO Kabens Wau uenu, yuyTeHbl B cnegytowein gopmyne [cm. hopmyny (2)]:

/= [O-VUOM, - n(M2» 3, YI,)), (y - L !°5 24>
t AF, + n(1+ )T2+n(d+ X, 4 X2)(F3 +VvTA)}J '

roe v— OTHOLIEeHMe TenI0BbIX yAeIbHbIX CONPOTUB/IEHWI CYXOW 1 BNaXHON 30H noysbl (v = pd/plr);

R — conpoTvBneHvne TOKONpoBOAALLEl XWUbl TepeMeHHOMY TOKY Npu MakcumasnbHol paboyeli Temnepa-
Type Xunbl. Om/m;

pd— yfenbHOe Ten/0BOe CONPOTUB/IEHNE CYXOW MouBbl. K «M/BT;

p*, — yAeNnbHOe TEen/0BOe CONPOTUBEHNE BNaXHON Nousbl. K «M/BT;

0, — KpuTMyeckasa Temnepartypa nouBbl U TemMnepaTypa rpaHnLbl Mexay Cyxol n BAaXHoNR 3oHamu, 'C;

Oa— Temmnepartypa okpyxatwLlein cpegbl. °C:

09X — npeBblleHNEe KPUTUYECKON TemnepaTtypbl MOYBbl — 3TO MPEBbILIEHMEe TeMnepaTtypbl Ha rpaHuue

MeXZy CyxOi 1 BNaXKHOW 30Hamu Haj, TemMnepaTypoii okpyxatoweit noussl (0, - Oa), K.

MpumeuvyaHune — 4 onpeaenstoT. UCNOMb3YsA yAeNbHOEe TEN/JI0BOE CONPOTUB/IEHUE BIAXHOW NouBbl (PB,) U
M3K 60287-2-1 (noanyHkT 2.2.3.2). He cnepyeTt NPpUMEHATb pacyeT ¢ U3MEHEHWEM MpeBbllEHNA TeMmnepaTypbl 3a cyeT
B3aMMHOro HarpeBa kabeneit no M3K 60287-2-1 (nognyHKT 2.2.3.1).

0Xv pd onpefensioT Ha OCHOBe UMetoLLeiics MHChopMaLyn 0 XapakTepucTUKax NnoyBbl.

MprnmeyaHue — BblGOp COOTBETCTBYIOLMX XapakTePUCTUK NMOYBbI HAXOAUTCS B CTajUU paccMoTpeHus. ITn
3HAYEHUs1 MOTYT ObITb COrTaCOBaHbl MEXAY N3TOTOBUTENIEM W MOTpebnTENEeM.

1.4.2.2 Kabenu Ha NocTosiHHOE HanpshkeHue Ao 5 kB

[JonycTuMylo TOKOBYIO Harpysky kabessi Ha MOCTOSIHHOE HanpshKeHHO OMpeAensiioT Mo crepyloulei
ynpoLyeHHoili hopmyne:

/-1 AUy (y - 1)710, 1°5 5>
| *1F,./»T2+n(3, vr4)|d '
roe R‘— conpoTuBeHVe XWsbl MOCTOAHHOMY TOKY Ha e AMHULY ANVHbI NPW MakcuManbHol paboyeli Temne-
patype. OmMm/M.

1.4.3 KabGenu, NposioXeHHbIe B yC/IOBUAX, KOrAa He cnepyeT AonyckaTb BbICbIXaHUA MOYBbI
1.4.3.1 Kabenu Ha nepeMeHHOe HanpsxeHvne

Ec/u He cnefyet AonyckaTb MUTpauuio Bar, orpaHuyMB NpeBbllieHne TemnepaTtypbl NOBEPXHOCTM
ka6ens 4o 3HaueHus He 6onee AOX COOTBETCTBYIOLLYIO TOKOBYIO HArpy3Ky onpegensioT no opmyne

, |
[NAT4@L+ A, 4 32)J

OfHaKo B 3aBWCMMOCTU OT 3HauyeHUs AOX Takoe OrpaHMyeHne MOXeT OTpasvTbCsl Ha Temnepartype
XUJbl, KOTOPAs MOXET NPEBLICUTb MakCMMasibHO A0NYyCTUMOE 3HaueHue. Vicnonb3yeMmoe 3HauyeHne TOKOBOW
Harpysku AO0/MKHO 6bITb MEHBLUMM U3 ABYX 3HAYEHUIA, NONYUYEHHbIX No chopmyne (6) nm6o no hopmyne (2).

ConpoTuBeHne Xunbl R BbIYUCASIOT 418 COOTBETCTBYIOLWEN TemMnepaTtypbl Xusbl, KOTOpas MOXeT
6blTb MEHbLLE MaKCMMasbHO A0MNYCTUMOro 3HaveHus. MpoBoAAT OLEeHKY paboyeil TemnepaTypbl U NpU HEO6-
XO4MMOCTN ee KOPPEKTUPYIOT.

MpumeyvyaHune — [NA YeTbIPEXKNNbHbIX HU3KOBONbTHbIX kabeneit cm. 1.4.1.1.

1.4.3.2 Kabenu Ha NocTosiHHOEe HanpshkeHue Ao 5 kB
JonycTumyio TOKOBYIO Harpysky Ans kabenein Ha NOCTOAHHOE HanpsKeHWe nonyyaoT Mo crepytoLlei
ynpoLeHHoli hopmMy/ie No OTHOLEHWIo K hopmyne Ans Kabenein Ha NnepemMeHHoe HanpsXeHue:

" CM. [2] (a yacTHOCTK, pa3gen 3 u npunoxeHue 1).
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|- r1 o* -io_s (?)
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ConpoTtueneHue xunbsl R' cnefyeT NpUHATL TakMM, Kak ykasaHo B 1.4.2.2.

1.4.4 Kabenun, nogBepxeHHble MPAMOMY COJTHEYHOMY U3YUYEHUIO

[onycTumble TOKOBbIE Harpysku

YuutblBas geiicTBue COTHEYHOr0 U3/ly4eHUs Ha kabesnb, [JONyCTUMY TOKOBYIO Harpysky onpegensoT

no cnegyrowmm opmynam.
1.4.4.1 Kabenu Ha nepeMeHHOe HanpsxeHve

.| n»-waosr, r{T2, T-r;)}-op;nr; 105 ®
| RPAf Yo +s2Q+ 7 +/§jKTj f rad

1.4.4.2 Kabenn Ha NOCTOsAHHOE HanpshkeHue go 5 kB

0.5
[0O- oPgHT; (9)

R7,+nR 2- nR(T3- T;)

roe 0 — KoadpMuMeHT NOroWeHNs COTHEYHOTO U3/yYeHNss MOBEPXHOCTbIO kabens (cm. Tabnuuy 4);
H — WHTEHCUBHOCTb COJIHEYHOTO M3/TyYEHUS, KOTOPYI NPUHUMAIOT ANS GONbLUMHCTBA LUMPOT PaBHOM
103 BT/M2; peKoMeHAyeTCs, N0 BO3MOXHOCTU, UCNONb30BaTb MECTHOE 3HAYEHUE;
l4* — Tennosoe COMPOTUB/IEHNE OKpYXatoLLeli cpefbl NPy Npoknagke kabens Ha Bo3gyxe ¢ NonpasKoi Ha
CO/IHeYHoe mnsnydexHune (cM. M3K 60287-2-1). K -m/BT;
Oe* — HapyxHblii AnameTp kabens Ans roppupoBaHHbiX o6onovek De* = (D" + 2fa)10“3, m;
/3— TONWMHA 3aLWMTHOTO NOKPbITUS, MM.

2 Pacuyet notepb

2.1 ConpoTVB/IEHUE XU/bl NEPEMEHHOMY TOKY

ConpoTuBAEHNe XWUbl NnepemeHHoMy Toky R, OM/M, Ha eguHULY ANAVHBI NPU ee MakcumasibHol pabo-
yei TemnepaType BO BCEX Crlyyasx, 3a UCK/oUYeHneM kabenei, NposioXeHHbIX B Tpy6onposogax (cm. 2.1.5).
onpegensioT no cnegyoueii chopmyne;
A=a"(1 +y, +yp). (t0)
roe R'— conpoTuB/IEHNEe Xuibl MOCTOAHHOMY TOKY NPV MakcumasibHoi pabouei Temnepatype. Om/Mm;
yS— KO3(hPULNEHT NOBEPXHOCTHOrO aphekTa;
yp — KoahduumneHT achdpekta 6am3ocTu.
2.1.1 ConpoTuBAeHuNe Xunsbl MOCTOSHHOMY TOKY

ConpoTuBAeHne Xnsbl MOCTOSHHOMY TOKy R', OM/M. Ha eANHMLY ANMHbI NPU €e MakCUMasibHO pabo-
yeii Temnepartype 0 onpefensoT cneaywLw MM obpasom;

R'=/7%0 (1  020(0-20)], (11)

rae RO— conpoTuBneHne Xuabl NOCTOAHHOMY ToKy mpu 20 5C. Om/m. 3HauveHne RaykasaHo B M3K 60228.
Ecnuxunna He cootBeTcTByeT MK 60228. TO 3HaueHne ROMOXeT 6bITb yCTaHOB/IEHO MO cornatue-
HUIO MeXAy n3rotoeuTenem nnorpebutenem. ConpoTuBAEHNE XWbl ONPeAensatoT, UCNOoNb3yS 3Ha-
YeHUs yAeNbHOro CONpoTUBAEHNS, NPpUBEAEHHbIe B Tabnuue 1;
20 — TemnepartypHbIii ko3 duumeHT npu 20 °C Ha KenbBuYH (CM. CTaHAapTHbIe 3HaYeHus BTabnuue 1);
0 — wmakcumasnbHasa pabouyas Temneparypa B rpagycax Lienscus (onpefenserca TMnom Ucnosb3yemor
N30M19L1K), yCTAHOB/IEHHAA B CTaHAAPTE WU TEXHUYECKUX YC/TOBUSAX Ha Kabeslb KOHKPETHOro Tuna.

Ta6nuya 1— JnekTpnyeckoe ygesbHOe CONPOTUB/IEHNE U TeMMepaTypHble KOI(PMULUEHTbI NCNONb3YEeMbIX METaN0B

Marepuan YpensHoe conpo;m’\:m'jwe npu 20 "C p. TemnepatypHblIii koachchmumeHT npu 20’ C
“20- W
a) Xwunbl
Megb 1,7241 -10-8 3.93 10-3
AnOMUHN’ 2.8264 10'8 4.03 103
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OkoHuaHue Tabnuybl 1

YpeneHoe conpoTtusnexune npu 20 "C p. TemneparypHelii KO3(uneHT npn

Martepuan Obl M 20'C
«20' ™
0) O60no4ka 1 6poHs

CBuHeL, Ui CBUHL,0BbIe CMaBbl 21.4.10-* 4.0 10-3
Cranb 13,8-10** 4.5 10*3
BpoHsa 3.5-10** 3.0 10*3
Hepxasetuwas cranb 70-10*® MoxHo npeHebpeub
ANOMUHNI 284 10* 4.0310 -3
MpumeyaHne — 3Ha4YeHUA A1 MeAHbIX TOKONPOBOAALWMX XU B3ATbl M3 MOK 60028. 3HauyeHns ansa anto-

MUWHMEBBLIX TOKOMPOBOAALWMX XUN B3ATb N3 MIK 60889

2.1.2 KoathunumeHT NOBEPXHOCTHOrO adhdhekTay,
KoahpmumeHT noBepXHOCTHOIO adpdhekTa ys onpeensoT no popmyne

y =__ ii
5 192 + OjBx*

rpe x| = 20 -7/c,;
A rc

1— uyvacrTorta. I'u,

3HauyeHus ks npvBeaeHsl B Tabnuue 2.

dopmyna (12) TouHa, ecnu xs He npesbiwaeT 2.8. ¥ MO3TOMY B 6O/bLIMHCTBE C/yYaeB NPUMEHUMA Ha
npaxTuke.

Mpu O0TCYTCTBUM COOTBETCTBYHOLLEN (DOPMY/Ibl 47151 XM CEKTOPHOTO M OBA/IbHOTO CEYEHUS PeKOMeHay-
eTcsa ucnonb3osatb popmyny (12).

2.13 KoadhdmumeHT adhdpekTa 6/1M30CTU Yp ANA ABYXXKUIIbHbIX Kabenern n AByX O4HOXUNbHbIX
kabeneri
KoachdpmumeHT achbchekta 6nm3ocTv onpeaenstoT no dopmyne
(fe. 29 @3

192 +08xJ | s

rpe Xp = ~-10 - 7*p;

dc— AmnameTp Xunbl, MM;
S — paccTosiHME MeXAY OCSMU XU/, MM.

3HauyeHns K npusefeHbl B Tabnvue 2.
dopmyna (13) TouHa, ecnu Xp He npesbilwaeT 2.8. 1 NO3TOMY B 60/IbLUMHCTBE CNyYyaeB NPUMEHUMa Ha

npakTuke.

Ta6nuua 2— MoBEPXHOCTHbI achdekT n adhdekT 6an3ocTn. SKCNepuMeHTanbHble 3HaYeHns KO3 PULNEHTOB K, U Kp

Tvn Xunbl MponutaHHasa unn Het
MepgHas:
- Kpyrnas, MHOronpoBsosiouHas; Aa 1 0.8
- Kpyrnasi, MHOronpoBO/IOYHaS; Het 1 1
- Kpyrnas cermeHtHas"; 0.435 0.37
- nonas.cKpyYyeHHas no cnupanu; fa 2 0.8
- ceKTopHas; fa 1 0.8
- CeKTopHas; Het 1 1
AntoMUHueBas: 9
- Kpyrnas, MHOronpoBo0YHas; Oa.HeT 1
- Kpyrnas. 4-cermeHTHas; Na.HeT 0.28
- Kpyrnas. 5-cermeHTHas: fa.HeT 0.19
- Kpyrnas. 6-cermeHTHas; Na.HeT 0.12
- CerMeHTHas C N0OBMBAMU CTPEHT No nepudepuu: [fa. HeT 3
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OkoHYaHune Tabnuubl 2

1 MNpuBefeHHbIe 3HAYEHNS OTHOCSATCS K KUaM, COCTOSILUM M3 YeTbIpeX CErMEHTOB (C LeHTPabHbIM KaHa/IoM
unu 6e3 Hero), Naowanb Kaxg0ro M3 KOTOpbIX COCTaBnseT 40 1600 MM2. OTU 3HAYEHUS NPUMEHUMbI K TEM XUNam
kabeneil, B KOTOPbIX BCE /IOBUBbLI MPOBOJIOK MMEIOT OAMHAKOBOE HAaNpaBeHUne CKPYTKU. DTN 3HAYEHNSI OKOHYATENbHO
He yTBEpXAEeHbl, T. K. CAM BONPOC HaXOAMUTCS B CTaAWM PACCMOTPEHUS.

21Ana onpepgenenns ki cnegyet ncnonb3oBaTb cnegyolwyo Gopmyny:
d'-d . jx -2 ) (14)
dt m*<!\1 do »d, )

rae d(— BHYTPEHHWIA AnameTp NONOoN Xunbl (LEHTPANBLHOIO KaHana), Mm.
O.' — HapyXHblii guameTp N0ON XUbl. MM

3L Ana kabenei, MMeLWNX TOKONPOBOAALLYIO XNy, KOTOpas COCTOUT W3 LEHTPasbHON CErMEHTHONR YacTn n
O/JHOTO WM/ HECKOJIbKMX MO3WBOB CTPEHT, NpW onpegeneHnun ks criegyet UCnonb30BaTth clieayluyo gopmyny:

kt = (12c((«c - 0.5)2+ («C-0.5) (y-a) ¢ 4 0.33(y - a)2¢2)-» t>3 - 6b ¢ 4b2)}05. (15)

rae b— oTHoWweHMe o6l ero ceyeHuss nepudepuitHbiX CTPEHT K 06LLeMy CeHEHNI0 TOTOBOW XUIbI;
C— OTHOLWEHME 06LLEero Ce4HeHNss CErMEHTHOI YacTy Xunbl K 06 EeMy CeYeHUto roToBOW Xunbl, ¢ = (1 - O).

1 2n/n f 2/3
(1+ sin n/n)2 2(1-. nin)

roe N1 — 4Yucsao CerMeHToB.

dopmyna (15) npumeHuma gNa aNtOMUHUEBBLIX TOKONPOBOAALWLNX XU ceyeHnem 0 1600 mm2.

Ecnu obuwee ceyeHne nepudepuiiHbix CTpeHr coctaBnsieT 6onee 30 % 06 Ero CEYHEHNS XUNbI, TOrAa 3HaYeHne
ks npuHumaloT pasHbiM 1.

41 HecMOTpPSA Ha TO. YTO B HacTosllee BPeMs HeT YTBEPXAEHHbIX JaHHbIX, OTHOCALWNXCA HENOCPEACTBEHHO K
KO3 PULMEHTY KB AN1S aNOMUHUEBBIX XWU. PeKOMeHAyeTCA WCMNOMb30BaTh 4711 MHOTOMPOBO/OYHbIX aNtloMUHNEBBIX
XU Te Xe 3HAYeHUS, KOTopble NMpUBeAEeHbl AN MEAHbIX XU aHANOTNUYHOW KOHCTPYKLUN.

214 KoadhdhmuymeHT adpdpekTa 6/1M30CTU Yp AN TPEXXKUIbHbIX Kabenei n Tpex oA4HOXUTbHbIX
kabonerm

2.1.4.1 Kabenu ¢ KpyrnbiMu xunamu
KoathchuumeHT achdpekta 6/1M30CTM onpenenstoT no popmyne

roe X? = — 10"7* -
H R p
dc— aunameTp Xunbl, MM;

S — pPacCToAHME MexXay OCAMU XUn. MMm.

NMpumevyaHune — [insa kabenei, pacnonoxeHHbIX € OAHON NNOCKOCTU, S — pacCTosiHUE Mexay cocegHumu da-
3amMu. Ec/in paccTosHnsa Mexay cocefHUMN hasamu He OMHaKoBble, TO S * b AT -

3HauyeHus Kp npuBeeHbl B Tabnuue 2.

dopmyna (16) TouHa, ecnu Xp He NpeBsbilwaeT 2.8, ¥ NO3TOMY B 60/IbLUMHCTBE C/lyYaes NpUMeHMMa Ha
npakTuke.

2.1.4.2 Kabenu c oacoHHbIMMW Xunamm

[Nns MHOTOXUNbHBLIX Kabenei ¢ PacoHHbIMK XUNaMmn 3HauyeHe yp A0/HKHO COCTaBNATb 2/3 3HAaYEHUs,
onpejesnieHHOro B cooTBeTcTBum ¢ 2.1.4.1.

Mpu aTom de=d x— AnameTp 3KBUBASIEHTHOM KPYT/I0 XWU/bl C TaKOW e NioLaabio NonepeyHoro ceve-
HUS 1 TaKOM Xe CTeneHblo YNIOTHEHNS, MM.
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s = (dx ¢ f). mm.

rae t — TOMWMHA N30NAUUN MeXAY Xunamu, MM.

3HaueHns Kp npuBefeHbl B Tabnumue 2.

MprBeaeHHasn Bbilwe hopmyna ToUYHa, eCnu Xp He npeBbiwaeT 2.8. 1 N03TOMY B 60/1bLUNHCTBE C/yYaes
nNpUMeHUMa Ha npakTuke.

2.15 MoBepXHOCTHbIN 3adhdeKT N adhdhekT 6/IM30CTU B Kabensix, NPOI0XeHHbIX B TPy60npoBo-
nax

[ns kabenei, NPoNoXeHHbIX B TPy60NPOBOAax, NOBEPXHOCTHbI addhekT 1 adpchekT 62M30cTu, onpee-
NleHHble B cooTBeTCcTBUM C 2.1.2,2.1.3 1 2.1.4, cneayeT yBenuunTb Ha KoaddmumeHT 1.5. Ansa 3Tux kabeneii:

2=/?'[1 + 1,5(ys + yp)j. a7
2.2 [wnanekTpuyeckue notepu (TONbKO A8 Kabeneii Ha NnepeMeHHoe HanpskeHne)

[JunanekTpuyeckme nNoTepu 3aBUCAT OT HANPSXKEHNS 1 CTAHOBSATCS 3HAYUTESIbHBIMU NMPW ONpeseneHHbIX
YPOBHSAX HaNpPshKeHWsl, COOTBETCTBYIOLLMX NMPUMEHAEMOMY U30NALMOHHOMY MaTepuany. B Tabnuue 3 ykasa-
Hbl 3HauyeHna U0 ANns o6LEenpuUHATLIX M30ALMOHHBIX MaTepuasnos, Npu KOTOPbIX HEOGXOAMMO y4uTbIBATb
LN3NEKTPUYECKME NOTEPU 1A TPEXXKUIbHBIX S3KPAHUPOBAHHbIX UM OAHOXW/bHLIX Kabenei. HeT Heo6xoau-
MOCTW paccymTbiBaTb AU3NEKTPUYECKUE NOTePH AN HESKPAHMPOEaHHbIX MHOTOXWUbHbIX kabenei nnm kabe-
neil Ha NOCTOSHHOE HamnpsXXeHue.

LnanexkTpuyeckne notepu Ha eAvHULLY AIUHBI B KaXA0W hase Wa. BT/m, onpegensitoT no dopmyne

Wa = oCUo tg<i (18)

roe<o= 2zf:
C — eMKOCTb Ha euHULY ANUHbI. ®/m;
N0 — HarnpshxeHve Ha 3emnio. B.
3HayeHns tg & KoaduLMeHTa AN3NEKTPUYECKMX NOTEPb M30MALMM NPU NPOMBbILLIEHHOW YacToTe U
paboueii TemnepaType, npuBegeHbl B Tabnuue 3.
EmkocTb Ans kpyrnbix xun C. ®/M. onpefensioT criefylowmnm obpasom:

C = e —ee-10"9. as>
'UE)

rae e— OTHOCUTE/IbHAsA AM3/EeKTPUYecKas NpoHNLaeMoCTb N3015aLuUuK;
O, — HapyXHblil AnameTp No M30aAuMmn (MCKYasa aKpaH), MM;
dc — AunameTp Xubl, BKIOYAA 3KpaH, ec/in OH UMeeTCs, MM.
®opmyny (19) MOXHO KCMOMb30BaTh 419 OBasbHbIX XW/. nofActasus BMecTo D, n dccpegHereomeTpu-
Yyeckme 3Ha4YeHUss COOTBETCTBYIOLWMUX MAKCUMasIbHbIX Y MUHUMaUIbHbIX JUamMeTpoB.
3HauveHns e npusBegeHbl B Tabnmue 3.

Ta6nuya 3— 3Ha4YeHUs OTHOCUTE IbHON ANINEKTPUUECKOK NPOHULLAEMOCTU M KO3 ULNEHTA 4UINEKTPUYECKUX NO-
Tepb ANA M30NAUNN Kabeneii Ha cpefiHee 1 BbICOKOe HanpsKeHue NpOoMbILLNEeHHON YacToThbl

Tun ka&enst c *6 'y

Ka6enu c nponnTaHHoi 6ymaxHoli nsonauyuen

C BSI3KOW NPONMUTKOI, MOMIHOCTbIO NMPOMUTaHHbIE, C NPeABapUTeNIbHON NPONUTKOW MM ¢ npo-
NUTKOW HecTekalwwWmnmM cocTaBoM 4 0.01

Ka6enn macnoHanosHeHHble. aBTOHOMHble2L:

Ha HOMUHanbHoe HanpsxeHue go UO = 36 kB; 3.6 0.0035
Ha HOMWHaNbHOe HanpsxeHune go U0 - 87 kB; 3.6 0.0033
Ha HOMWHasbHOe HanpsxeHune go U0 = 160 kB; 35 0.0030
Ha HOMUHanbHOe HanpsaxeHnune fo UQ= 220 kB 3.5 0.0028
MacnoHanonHeHHble kabenun B Tpyb6ax nof AaBneHnem3d) 3.7 0.0045
Fa3oHanosHeHHble Kabenn ¢ BHEWHUM faBneHnemM rasad> 3.6 0.0040
Fas3oHanosHeHHble kabenu ¢ BHYTPEHHUM fgaBneHuem ra3as> 3.4 0.0045
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OkoHuyaHne Tabnuybl 3

Tun kabensa c A Nl»

Ka6enu c gpyrumm sugamMmu n3onsaymm
ByTtunkayuyk 4 0.050
OTunennponunerHosan pesnHa (EPR)6*

ANnA kabeneil Ha HOMMHaNbHOe HanpsxeHne ao 18/30 (36) kB BkAtOY.; 3 0.020

Ans kabenei Ha HOMWHanNbHOe HanpsxeHue cB. 18/30 (36) kB 3 0.005
MonuBnHuNxnopuaHblii nnactukat (PVC) 8 0.1
Monuatunex (PE) Bbicokoit (HD) nnu Huskoit (LD) nnoTHoCTMEL 2.3 0.001
CwuTblit nonuatunen (XLPE)G:

nonsa kabenein Ha HOMMHaNbHOoe HanpsbhkeHue go 18/30 (36) kB BknoY. (6€3 HanonHuUTeNe); 25 0.004

Ans kabenei Ha HOMWHanNbHOe HanpsxeHue cB. 18/30 (36) kB (6e3 HanonHuTenei); 2.5 0.001

Ons kabenei Ha HOMWHaNbHOE HanpshkeHue cB. 18/30 (36) kKB (c HanoNHUTENEM) 3.0 0.005
Monunponunen (PPL);

Ans kabenei Ha HOMWHaNbHOE HanpsXeHue, paBHoe unu ce. 63/110 kB 2.8 0.0014

1)O6bI4HO ANA KaXA0ro Tuna kabeneii ykasbiBaloT JONYCTUMbIE 3HAYEHUA NP MaKCMMasbHO JONYCTUMbIX Temne-
paTtypax. BOZHUKAOLWMX MPU CaMblX BbICOKUX HANPSXKEHUAX.

21Cm. M3K 60141-1.

3LCm. M3K 60141-4.

4| Cm. M3K 60141-3.

51Cm. M3K 60141-2.

61Cm. M3K 60502-1 n M3K 60502-2.

MpumevyaHne — Ecnn 3HavyeHns UO paBHbl 3HAYEHUSAM, MPUBELEHHbIM HWXe uaAn 6onee, TO B 3TOM Cliyvyae
cnepyet yuynTbiBaTb 3HAYEHUE AU3NTEKTPUYECKUX NOTEPDL:

Tun kabensa no.kB

Ka6enun c nponuTaHHo 6ymaxHoi nsonsuunei:
- C BA3KOW NPONUTKON. 38
- Mac/oHano/IHeHHbIe kabenu v ka6enu ¢ ra3oMm nog AaBaeHNeM 63.5

Ka6enu c nsonsiyneit Apyrux BuA0B:

ByTtunkayuyk 18
TuneHnponuneHosasa pesnHa (EPR) 63.5
MonusuHunxnopuaHblii nnactnkat (PVC) 6
Monuatunen (PE) Bbicokolt (HD) unn Huskoii (LD) nnoTHOCTM 127
CwunTblt nonnatunex (XLPE) (6e3 HanonHuteneit) 127
CwunTblli nonnatunex (XLPE) (c HanonHutenem) 63.5
2.3 KoathpmumneHT noTepb ANs 060/104KM U 3KpaHa (TONbKO ANa kabeneii Ha nepeMeHHoe

HanpshxeHre NPOMbILIIEHHON| YacToTbl)

MoTepu B 060/104Ke UM 3KpaHe A CKIafbiBAOTCA U3 NOTEPb, 06YC/IOBMEHHbIX LIUPKYTUPYIOLLUMU TOKa-
MW %\ 1 BUXPEBLIMU TOKAMW  C/IEAYIOLMM 06pa3oMm:

X, =K\ (20)

dopmynbl (23)—(51) BbipaxatoT noTepy B 060/104Ke Yepes obLne noTepu B Xune (kunax), npuyem B
KaXAoM OTAEe/IbHOM Crlydae ykasaHo, Kakoil Buf notepb AO/HKEH 6biTb paccMOTpeH. PopmMynbl 415 OAHO-
XWUMbHbIX Kabenein NpMMeHNMbI TOSTbKO K OAHOa3HbIM LiensiM, BIMSSHUE TOKOB YyTEUKM Ha 3eMJ1I0 He YUnTbiBa-
eTca. MNpuBoaATCA MeToAbl ANS rNagKMX U ropprMpoBaHHbIX 060104eK.

Ans oAHOXWUNBHBIX kKabenei ¢ 060104YkamMu, COeAUHEHHBIMY C 060X KOHLOB 31EKTPUYECKON CeKumn,
cnefyeT yunTblBaTb TO/IbKO MOTEPU BCAEACTBUE LUPKY/IMPYIOLWMX TOKOB B 060n0ukax (cMm. 2.3.1, 2.3.2 n
2.3.3). DneKTpUYeckoi cekumein cunTaeTca YacTb TpacChl MeXAy TouKaMu, B KOTOPbIX COeAVHEHbI 060/104KN
UK 3KpaHbl BCeX kabene.

O6bIYHO MPUMHUMAIOT B pacyeT yBe/IMYeHne paccTossHUA Mexay kabensamu B onpegeneHHbIX Toukax
Tpaccobl (cm. 2.3.4).

[na kabenei ¢ cCerMeHTHbIMU Xunamu 601bLINX cevyeHnidi KoahUUUEHT NoTepb AO/MKEH ObITb yBE/N-
YeH. YTo6bl yYecTb NoTepw, Bbi3blBaEMblE BUXPEBLIMU TOKaMu B 060104Kax (cM. 2.3.5).

n
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[ina cuctem c nepekpecTHbIM coefnHeHneM 060/104eK He cnefyeT nonaratb, YTO Masible CEKLUN INeK-
TPUYECKN UAEHTUYHbI, U NOTEPU BCNELCTBME LUPKYIALUM TOKOB B 060/104Kax He3HaunTe bHbl. B 2.3.6 gaHbl
pekoMeHAaLun no pacyeTy yBennyeHns notepb B 060/104Kax, 4TO6bl ObiN y4TEH 3TOT anekTpuyecknin gucba-
naHc.

YaenoHble 3neKTpuyeckne ConpoTUBIEHUS U TemnepaTtypHble KOIMULNEHTbI CBUHLA U a/TlOMUHKSA,
Heob6xoAVMble A1 pacyeTa conpoTMBAeHNs 060/104kN RS, npuseeHsl B Tabnuue 1.

B dopmynax (23)—(27), (29). (30), (44)—(48), (50), (51) ncnonbsyetcsa 3HavyeHMe CONPOTUBNEHUS
060/104KM MY IKPaHa Npu MakcumasibHo TemnepaTtype. MakcumasbHyo TemnepaTypy 060/104K/ UK 3Kpa-
Ha onpegfensioT no popmyne

Osc=0c-{I12R*0.5Wd)Tv (21)
rae 0SC— makcumanbHas pabovas Temnepartypa akpaHa uavm 060104kun kabens. °C.

Mockonbky TeMnepaTypa 060/104KN UKW 3KpaHa ABNseTCA yHKLUMeR Toka /. npu pacyeTe UCNonb3yeTcs
MeTo/ nocnefosatefibHbIX NPUGAMKEHWIA.

ConpoTuBneHne 060M104KN UM 3KPaHa NPy MakcumasnbHol Temnepatype Rs, OM/M. onpegensoT no
hopmyne

Rs=Rso[1l +a2]0iC-20)]. (22)
rae Rso— conpoTtusrieHne 060/104kM Unn akpaHa kabensa npu 20 °C. Om/m.

231 [Ba OOHOXW/BHbLIX WU TPU OAHOXW/IbHbIX Kabens (PacnofloXeHHble TPeyrosibHUKOM),
060/104KN KOTOPbIX COeANHEHbl Ha 060UX KOHLaX KaxA0li 3/TOKTPUYECKOW Cekummn

[nsa ABYX OQHOXWbHBIX U TPEX OAHOXMW/bHbIX kabenei (PacnosoXeHHbIX TPeYrosibHUKOM), 060/104KN
KOTOpPbIX COeAVHEHbI HA 060UX KOHLaX, KoadhMLUMeHT NnoTepb onpeaensaoT no dopmyne

CONpoTUB/EHVE 060104KN NN IKpaHa Ha eAVHULLY A/IUHBI Kabens nNpu ero MakcMmMasbHoli paboyeii
Temneparype. Om/m;

peakTuBHOe CONpPoTHBEHNE 060/104KN UM 3KPaHa Ha enHULY A/IMHbI Kabens. Om/m, onpefense-
Moe no dopmyne

X = 20>10-7Inj— ],
16)

2nf, 1/c;
paccTosiHne Mexay OCAMU XU B faHHOWN 3NeKTPUUECcKoi cekyuu, Mm;
cpefHuii gnameTp 060104KM, MM, KOTOPbIV NPY OBa/IbHbIX XUNax BbipaxaeTcs kak<Jdu dm, rae dM

1 dm— 60/bLON N Manblil cpefHue gmameTpbl 060/104KM COOTBETCTBEHHO; A5 FOPPUPOBaHHbIX
o6onoyek d BolpaxaeTcs kak 12 (Doc ¢ Drf);
0.T. e. noTepu, 06yCcNOBEHHbIE BUXPEBLIMI TOKAMU, HE YUnTbIBAIOTCS, 3a UCKNIOYeHneM kabeneli ¢
CerMeHTHbIMW Xunamu 60MbWOro ceyeHus, korga /Y onpegensawT nNo metoay, NpvBeAeHHOMY
B 2.3.5.
2.3.2 Tpy 0AHOXWUbHBLIX Kabesnisi, pacnosioXeHHble B OAHOW MN/IOCKOCTU, C PErynsipHOn TpaHcno-
3numnein (060104KN COeANHEHbI HA 060MX KOHLLAaX KaxAol 31eKTpUYecKkol cekumm)
[na Tpex ofHOXWbHBIX kKabeneli, pacnonoXeHHbIX B OAHOW NI0OCKOCTH, CO CpeAHUM kabenem, paBHO-
yAaneHHbIM OT HapyXHbIX kabenei, ¢ perynspHoli TpaHcnosunuuen kabenei n ob6onovkammn, CoeAMHEHHbIMUN B
KaK[o TpeTbeli TpaHcno3uummn, KoathuUeHT noTepb onpeaenstoT no dopmyne

rae X, — peakTVBHOE CONpOTUB/IEHVE HA eAnHULY ANMHbI 0607104k, OM/M. onpegenseTcsa no popmyne
X1=2b110 7Inj272 1"
A = 0.T. e.notepun, 06yc/OB/IEHHbIE BUXPEBLIMU TOKAMU, HE YUUTLIBAIOTCA, 3a UCK/IOUYeHUeM kabeneii c

CEerMEHTHBIMUW Xunamu GOMbLLIOTO CevyeHusi, korga >4 onpegensitoT No meToay, NpuUBeAeHHOMY
B 2.3.5.
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233 Tpy OfHOXUNbHBLIX Kabens, pacnonoxXeHHble B OAHON MNIOCKOCTWU, 6e3 TpaHCMo3uuum
(060n104KM coefUHEHBI HA 060UX KOHLAX KaXK0i 3N1eKTPUYeCKOR cekuun)

[ns Tpex ogHOXUNbHBIX Kabenei, pacnofoXeHHbIX B OAHON NI0CKOCTH, CO cpeaHuM kabenem, paBHO-
yOaNeHHbIM OT HapyXHbIX kabenei, 6e3 TpaHcno3uyumn u ¢ 060104KkamMun, CoeANHEHHbLIMWU HA 060MX KOHL,aX
3M1eKTPNYECKON CeKuumn, KoadduumeHT notepb A8 kabens, umerowero Hambonee Bbicokue notepu (T. e.
HapyXHOro kabens, Hecyliero oTcTawLlyio gpasy), onpegenstoT no popmyne

_Rs\ 0,7SP2 02SQ2 2RrPQXm 1 (25)
/'l R [8? +P2 +89?-Q2' S (A2 +P2)(K2t 02)]

[ns opyroro HapyXHoro kabens koachduymeHT noTepb onpegensoT no gopmyne

% q, 0.75P2 025Q2 2R;PQXC 1 (26)
2 R Ri+p2 RI*02 4zZ(Ra p2)(rl ,2)n

[ns cpegHero kabens koadhULMEHT NoTepb OnpeaenstoT no dopmyne

R. 02 (27)

XWh =
R RZ m02

rpe P = X + X7\
= X -— ;
3

X — peakTUBHOE COMPOTUB/IEHWE 060/I0UKN NN 3KpaHA HA e 4UHULLY ANTMHBI Kabens 415 ABYX COCeaHUX
OZIHOXUIbHBIX Kabeneid, Om/m, onpegenseTcs no opmyne

X =2m10'71n

XT— B3aMMHOEe peakTUBHOE COMPOTUB/IEHUE HA eAVMHULY AJTMHbI Kabens mexay 060/104Kol Hapy>XHOTo
Ka6ens vxunamu gByx Apyrux, ecnv kabenu pacnosioxeHbl B 04Hol naockocT. OM/M. onpegens-
eTcsa no chopmyne

Xm= 2¢i)10"7n (2);

X', = 0. T. e. notepu, onpefensiemMmble BUXPEBbIMU TOKAMU, HE YUNTLIBAIOTCS, 38 UCK/OUYEeHnEM kabenei ¢
CermMeHTHbIMV Xunnamu 60MbLLOro ceveHmns, Korga X, onpegensoT no metogy, npusefeHHomy B2.3.5.

HomuHanbHble TOKOBbIe HArpy3ku Ana kabenei, NPoNoXeHHbIX B BO3AyXe, AO/MKHbI ObiTb OCHOBaHbI Ha
npuBeAeHHOl Bbllle NepBoli hopmyne, T. €. Ha NOTEPSIX B HAPYXHOM Kabene, Hecyliem oTcTaroLyto dasy.

234 BnvsaHne nsMeHeHns paccTOssHUA MeXAy OAHOXWUAbHbIMW Kabenamu Ha yyacTke mexnay
ToYkaMu coeMHeHnss 060104ek

B uensx ogHOXWbHbIX kabeneli ¢ 060104kaMmn, COeUHEHHbIMY HA 060MX KOHLL@X 1, BO3MOXHO, B NPO-
MEXYTOUHbIX TOUKaX, LMPKYIMpyloLmne Tokn 1 06yC/oB/IeHHbIE MW NOTEPW BO3pacTaloT No Mepe yBenuye-
HUS  paccTosHWS Mexay kabensamu, MN03TOMYy PeKkoMeHAyeTCs WCNoMb30BaTb Kak MOXHO MeHbluee
paccTosiHne mexgy kabensimu. OnNTUManbHOE PacCcTOSHME MOXHO NOJYYUTb NyTeM yyeTa Kak noTepb, Tak u
B3aMMHOr0O Harpesa kabeneii.

He Bcerga BO3MOXHO NPOSIOXKUTL Kabenn, cobniofas oAnHaKoBoe paccTostHUE Mexay HAMU Ha npoTs-
XeHWn Bceli Tpacchl. Hnke NpMBOAATCA pekoMeHAauMmnm OTHOCUMTE/IbHO pacyeTta notepb B 060/104Ke BCes-
CTBUE LMPKYIMPYIOLLMX TOKOB, KOrja HEBO3MOXHO NPOSIOXUTL Kabenn ¢ NOCTOSAHHbIM PACCTOSTHUEM MexXay
HVMM Ha NPOTSHKEHUW A/INHBI OAHOW 3NeKTpuYeckoi cekuymmn. Cekuymein cuntaeTcs YacTb TPaCChl MEXAY TouKa-
MU coefiMHeHUst 060/104eK Bcex kabeneli. MpuBeaeHHbIE PpEKOMEHAAUMN Aat0T 3HAYEHUss KO3 PMLMEHTOB
noTepb, KOTOpPble OTHOCATCS KO BCei Cekuun, Npy aTOM criefyeT OTMETUTb, YTO COOTBETCTBYIOLME 3HAYEHNS
COMPOTUBEHNS XW/bl U BHELIHEro Tensi0BOro CONPOTUBAEHUA [O/KHbI OblTb paccunuTaHbl Ha OCHOBAHWK
HavMeHbLUEero paccTossHUs Mexay kabensamu B 1l060M MecTe CekLuu:

a) Ecnu pacctosHne mexay kabensmu B CEKLUM He NOCTOSHHOE, HO M3BECTHbI Pa3/InyHble ero 3Have-
HUSA. TO 3HaYeHne X B 2.3.1, 2.3.2 n 2.3.3 cnegyet onpefenstb cnenyowmmMm obpasom:
y - IgXg + INXi, + ...+ 1,Xn (28)
(*+(b —+/n

rae fa, M...l,, — BNVHBI C pa3NNyHbIM pacCTOHUEM Mexay kabensmu BAO/b 3N1EKTPUYECXOli cekumu;
Xa. Xb...XNn— peakTVBHble CONPOTUBAEHUA HA eANHNLY ANNHbI kabens, COOTBETCTBYIOLMe DOPMY bl Npu-
BeAeHbl B 2.3.1,2.3.2 unn 2.3.3, rae NCnosb3yloTCs COOTBETCTBYIOLME 3HAYEHNS PACCTOAHNIA
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b) Ecnu B Kakoi-nmbo cekuuyu paccTosiHne Mexpay Kabensamu u ero OTKIOHeHUS BAO/b Tpacchl He
M3BECTHbI 1 HE MOTYT ObITb ONpefeneHbl, TO NOTEPU B 3TON CekLuK, onpeaenieHHble Ha OCHOBaHWUUN pacyeTHo-
ro paccTofiHus Mexay kabensmu, cnegyeT yBennmuntb Ha 25 %. aTo 3HauyeHVe CooTBETCTBYeT kabensiM BbICO-
KOr0 HanpshkeHWs cO CBUHLOBOW 060/104KOl. M0 cornalleHnio MOXHO UCMONb30BaTb APYroe yBenunyeHue,
ecnu 25 % He COOTBETCTBYET YC/I0BUAM YACTHOrO Criyyas Npoknagku.

c) Ecnwu cekuua BkNoYaeT paclunpsaoLWnica KOHel, TO yBeIMYeHns no nepeyncaernto b) Hegocrtarou-
HO. N PEKOMEHAYETCA NPOU3BECTU OLLEHKY pacCTOSIHWA U paccuuTaTb NOTEpU MO ykasaHHON B nepeuvncne-
HUK @) meToauKe.

NMpumeuyaHune — Takoe yBennyeHue He gonyckaeTcs 4s NMHUI ¢ coegnHeHnem o060/104€K B OAHOW Touke unm
nepekpecTHbIM coegnHeHnem <cm. 2.3.6).

2.3.5 BnMsHVe cerMeHTHbIX XWa 601bLIOro CoYeHus

B cnyuyae, korga koadduumMeHTOM 6/1130CTM Henb3a npeHebpeyb (Hanpumep, Npu Xunax 60MbLOoro
ceyeHus, NpeacTaBAsAOLWMUX CO60M M30NMPOBaHHbIE CEerMeHTbl), KO3thdULMEHT noTepb B 060/104Ke
ona 2.3.1, 2.3.2 n 2.3.3 Hesb3A He yuuTbiBaTb. Ero cnegyeT onpefenntb NyTeM YMHOXEHUS 3HayeHus X*.
nosly4eHHoro no 2.3.6 A4/15 3TO KOHCTPYKUUKN kabens, Ha KoadpduumneHT F. onpegensiemsiii no oopmyne

P aman2~(m - N)2 (29)
4M2 + 1)(NV2 F 1)

rae M =N = — [Ans kabeneli, pacrnosioXeHHbIX TPEYrosIbHUKOM.

nnun

ansa Kabeneiw, PacnosI0XeHHbIX B O,EI,HOVI NJIOCKOCTU Ha paBHOM pacCTOAHUW ApYyr OT
apyra.

Ecnn pacctosiHne mexpay kabensamu B CeKUMM HenocTOosiHHOe, 3HadveHue X cnefyeT onpegensito
no 2.3.4, nepeuncneHuve a).

2.3.6 OfHOXW/bHbIE Kabenn c coegMHEHEM 060/104EK B OAHOM TOUKE UM NEPEKPECTHLIM coe-
OVHEeHneM

2.3.6.1 MoTepwu, 06yCNOBMEHHbIE BUXPEBLIMU TOKAMMN

Lna ofgHOXMNbHBIX Kabeneli ¢ coeguHeHem 060/104€eK B O4HO TOUKE WU NEPEKPECTHLIM COeANHEHN-
eM KoahULMEHT NoTepb BCeACTBUE BUXPEBbIX TOKOB ONpeAenseTca cneayowmm obpasom:

A, OM%4 ] (30)
Ifro(1+ . +n2b 45 4o ]e

fA€g9sS= 1 * bl 'n <bOIl * > -0

p= | 4100
[ o
VI° D,
pPs~ YAENbHOE 3/1eKTpUYECcKoe CONpoTuBIEeHNe MaTepuana 060104k Npu paboyeit Temneparype (cwm.
Tabnavyy 1), Om *m;
D — HapyXHbIii guameTp 060104kM kabens, Mm.

MpumeuyaHne — s ropMpoBaHHLIX 060/0YEK C/eAyeT MNPUMEHATbL CPeAHWUN  HapyXHbIl AuameTp

ts— TONWNHa 060/104KN, MM;

w= 2T1/.

(Pi*)4
12 102

NMpumevyaHue 1— [na kabeneil B CBUHLOBO 060/104KE S MOXHO NPUHATL 3a €AUHULY U YNeH

MOXHO He y4yunTbiBaTb

NMpumevyaHune 2— Ondakabeneil B antoMMHNEBON 060/104Ke MOXET 6bITb HEO6XOAMMO OonpeaeneHre 060Mx
YNIEHOB, eC/iM AnameTp 060104k 6osiee 70 MM. MM 060/104Ka TOJLLE YEM OBbLIYHO.
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NMpumevyaHune 3— [ns kabeneit c NPOBOSIOYHBLIM 3KPAHOM W BbipaBHUBAOLLEN NEHTON MK C DONbINPOBAH-
HbIM 3KpaHOM MOBepX NPOBOMOK NOTEPSIMU 3a CHET BUXPEBbIX TOKOB MOXHO NpeHe6peyb.

dopmynbl 414 onpegenedua ~ N npuBeAeHbl HUXe (B KOTopbIX T =— 10-7,npu T 10.1 A4, n "
MOXHO He YyYnTbIBaThb). *

1) Tpvi OQHOXUIIbHLIX Ka6essi, pacnosioKeHHbIX TPeYro/IbHUKOM:

<}1)
. .. (0.927 ¢ 1.66) 32
L, = (1,147245 ¢ 0.33)-1fL; (2)
e =0. (33)
2) Tpw 0AHOXWUbHbIX Kabens, pacnosioXeHHbIX B OfHOI MIOCKOCTY:
a) LeHTpasbHbIli kabenb:
(34)
. 5 (1.47 *0.7)
=0,86T308 (39)
128
*?2=0; <36)
b) HapyxHblii kabenb, Begyllasn dasa:
(37

[ &, (0167 *2)
A =477 - <)

,Ml.47T +5.06) @9
J1=2n33 .

C) HapyXHbIl kKabenb, oTcTaowas gasa:

(40)

__0,74(t r2)Tos (d > (41)
2- (1 -02)2 125

4* - 0.92m»’ 42>

2.3.6.2 MMoTepu, 06yCNOBNEHHbIE LUPKYUPYIOLLUMU TOKaAMN

MoTepwn, 06ycnoBAEHHbIE LMPKYNPYIOLMMUN TOKaMKW, PaBHbl HY/10 ANS NWHWNA € coeMHeHnem 060/10-
yek kabenein B 04HOM TOUYKE U NNHWI C MEPEKPECTHbIM coefuHEeHVeM 060/04YeK 1 pa3geneHnemM Kaxgon
OCHOBHOI CEKLMW Ha TPY 31EKTPUYECKN UAEHTUYHBIX MasblX CEKLUN.

Ecnun nuHnA ¢ nepekpecTHbIM CoenHEHNEM 060/104EK COAEPXKNT CeKLUM CO 3HAUNTENbHLIM AncbanaH-
COM. BO3HMKAET pa3HOCTb HanNpPsXXeHUs, Bbi3blBalOLWas NOTEPU BCAEACTBME LUPKYINPYIOLWMX TOKOB B 3TOM
CeKuun, KoTopble Heo6Xo0ANMO YyUecTb.

[Ns NVHWIA, B KOTOPbIX U3BECTHbI (DakTUYeCcKne ANVHbI MasblX CEKLUA, KO3 ULNEHT NOTEPL  MOXHO
onpefennTb NyTeM YMHOXeHUSA KoadhduumMeHTa notepb, 06yCNOBMNEHHbIX LUPKYIMPYIOWKUMY TOKaMu, pac-
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CUMTAHHOTO A5 LAHHOW KOHCTPYKLMN Kabensi, Koraa 060104k COEAMNHEHBI U 3a3eM/IeHbl HA 060MX KOHLax
Kaaoi 60/bLUOI cekuun 6e3 NepekpecTHOro CoeAMHeHNs), Ha

p2+pa2+1-p-pAaA-p (43)
(p-qnli2

B nto60ii 60N1bLUOI cekyun nmetoTcsa aBe 6oM1ee ANNHHbIE Masible CEKLUW, KOTOpble B p U g pas 6onblue
ONVHbBI CaMOli KOPOTKOI Masioi cekumm (T. €. ANVHBI MasbiX CEKLUIA paBHbl a. pa v ga, rae a — A/vHa camoi
KOPOTKOW cekumn).

3T0 BblpaXXeHWe NoKasbiBaeT TO/IbKO pPasHuLy Mexay A/IMHaMN MasbiX CEKLWA.

Heo6xo4MMOo Takke yuuTbiBaTh N1t06ble OTKIOHEHUS B PACCTOSIHUN MeXAy kabensamu.

Ecnun gnaviHbl Manbix cekumili He N3BECTHbI, TO P CrieAyeT NPUHATL 3a eAuHULY, @ g NPUMPaBHATb K 1,2, B
pesynbTaTe nosyyaeTcsa 3HavyeHue 0.004.

2.3.7 [AByxxXunbHble HeGPOHUpPOBaHHbIe kKabesn B 06Leil 060104Ke

Ana ABYXKWNIbHOro He6POHMPOBAHHOIO kabens, N30MPOBaHHbIE XW/Tbl KOTOPOrO 3aK/YeHbl B 06LLY0
MeTannnyeckyto 060/104Ky, BEIMUNHON 'K\ MOXHO npeHebpeub, M KO3MPUUMEHT NOTepb ONpeaenstoT Mo
0AHOW 13 cnepytoLmx opmyn:

- MPW KPYTAbIX UKW OBaNbHbIX XuUaax

(44)

- NpY CEKTOPHbIX Xuiax
(45)

roe 0= 2
f— wvacToTa. 'y;
C— paccTosiHue Mexfy OCblo OfHO XWU/bl N OCblo Kabens:
r, — pagmMyc OKPYXHOCTMW, ONUCaHHOW BOKPYT ABYX PACOHHbIX XU/ MM;
d — cpepgHuii gnameTp 060104KK, MM;
- Mpw oBasbHbIX Xnnax d BeipaxaeTcs kak <jdMdm, rae du 1 dm— mMakCMasnbHbIi 1 MUHUMAsbHBIN

cpefiHne gnamMeTpbl 060104KN COOTBETCTBEHHO:

- Ans rodppupoBaHHbIX 060n04ek d BbipaxaeTcs kak Y2 (Doc + Dyt).

2.3.8 TpexxunbHble HE6GPOHMPOBaHHbIE kabenn B 06Leln 060/104Ke

Lna TpexKnnbHoro HeGPOHNPOBAHHOIO kabens, M30IMPOBAHHbIE XW/bl KOTOPOTO 3aK/0YeHb! B 06LLY0
mMeTannyeckyto 060/104Ky, BENUYNHOM MOXHO npeHebpeyb, U KO3PULMEHT NoTepb onpeaensT no
04HOW 13 crefylowmnx opmyt:

- NpU KPYIbIX WM OBa/IbHbIX XWNax, NPU CONPOTMBAEHUM 060/04KM RS, MeHee WU paBHOMY
100 MKOM/M

- NpY KPYF/bIX WW OBasIbHbIX XWUnax, Npu conpoTuBieHUn 06ooukn Rs, 6onee 100 MKOM/M
(47)

- NpY CEKTOPHbIX Xuaax, npu no6om Rs
(48)

rae r, — pajuyc OKPYy>XHOCTU, OMUCAHHOMN BOKPYT TPEX (DACOHHBIX XU, MM;
t— TOMWMHA M30AAUMU MEXAY XUaMu, MM;
d— cpegHuit guameTp 060/104KN, MM;
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- Npw oBanbHbIX Xunnax d BelpaxaeTcs kak *jdMdm. rge dMu dm— 60MbLLIOK 1 Manblil cpegHne gua-
MeTpbl 060/104KV UM IKPaHa,;

- Ansa rodprpoBaHHbIX 06on04ek d BbipaxaeTtcs Kak /2 (Doc + D.J).

2.3.9 [ABYyxXXW/bHble 1 TPEXXKU/bHbIe Kabenn Co CTasibHOW /IEHTOYHOU GpoHeli

BBegeHve cTanbHO NEHTOYHON BPOHM NPUBOAMUT K BO3pacTaHuio NoTepb B 060/104Ke BCNeACTBNE BUX-
peBbIX TOKOB. 3HaueHus X\, npuBegeHHble B 2.3.7 12.3.8. cnegyeT YMHOXUTb Ha crieayrowmii KoauLmeHT,
ecnn kabenb MMeeT CTaslbHYH NIEHTOYHY0 BPOHI0

r 2 (49)

roe dA— cpegHuii guameTp 6poHU, MM:
p — OTHOCUTE/IbHas MarHWTHas NPOHMLAEMOCTb CTa/IbHOW NIeHTbl (06bIYHO NpuMHUMaemas 3a 300);
N— aKBMBaNeHTHas ToNWMHa 6poHK, MM. onpegensemas no dopmyne

roe A — naowagb NonepeyHoro ceveHns 6poHn, Mm2.
3Ta nonpaBka OTHOCWUTCH TO/IbKO K IeHTam ToNWwmuHON 0.3— 1.0 mm.
2.3.10 Kabenun c oTAe/IbHO OCBUHLOBAaHHbIMU Xunamu (Tuna SL). 6poHMpOBaHHbIe
Ans TpoxkxunbHoro kabens, kaxgas U30NMpoBaHHAas Xwuia KOTOPOro MMeeT OTAe/IbHYI0 CBUHLIOBYIO
060/104Ky. /.| paBHO HyM0, N KOIPULMEHT NOTEPb AN 060M04eK ONpefenstoT no popmyne
y 15 (50)

1“ R
1-

roeX= 20»10 7In — .Owm/m;

S — PaccTosiHMe MeXAy OCSIMU XU/, MM.

KoaghhmumeHT noTeps A8 HE6POHUPOBaHHbIX Kabenell, Kaxaas U30MMpPoBaHHas Xuna KoTopbIX UMeeT
OTAENbHYI0 CBUHLOBYIO 060/10uKy, NosyyaioT no 2.3.1.

2.3.11 MMoTepu B aKpaHax v 060s104Kax Kabesneii, MPOMoXeHHbIX B TPy6GONpoBogax

Ecnun kaxaas xuna kabens B CTa/ibHOM Tpy60ONpoBoAe MMEeT 3KpaH TOIbKO Mo U30/1SAUMK, Hanpumep,
CBUHLIOBYH 060/104KY UM MEIHYIO /IEHTY, OTHOLLEHKNE NOTEPb B 3KpaHE K NOTePsiM B Xu/e MOXeT 6bITb onpe-
ZeneHo no dopmyne, npueeaeHHol B 2.3.1 A58 060/10UKN OAHOXWUILHOTO Kabens, Npu YyCNoBUK, YTO B 3Ty
thopmyny 6yaeT BHECEHA NONpaBka Ha AONOJIHATE/IbHbIE NOTepPU, Bbi3biBaEMble HAJIMUMEM CTASTbHO TPYGbI.

B pe3ynbTaTte aToli Nnonpaeku hopmyna npuobpeTaeT cneayowuii Bua;

(51)

Ecnn Kaxgas M30n1poBaHHas Xuia uMeeT 060/104Ky 3KPAHHOIO TUMa N HeMarHUTHOe ycumsaioliee
NOKpbITUE, NCMNO/Nb3YeTCs Ta Xe hopMy/ia, HO CONPOTUB/IEHNE RS 3aMeHsieTcs napanensHoii KoMGuHalme
COMPOTMBIEHUSI 060/104KM U YCUSTMBAKOLLLETO NOKPbITUS. AnameTp d 3ameHsieTcA BeMUMHON d':

(52)

roe d' — cpefHuii guameTtp 060/104KMN U YCUIMBAIOLLETO MOKPbLITUA, MM;
d — cpegHuii guameTp akpaHa Uy 060M104KK, MM;
d2 — cpepgHwii gnameTp yCuaMBaloLWero NOKPbITUS, MM.
Mpu oBanbHbIX Xunax d n d2 BeipaxatoTca kak "JdMdm, rae du n dm 60nbLLION U Manblii cpegHe gua-

MeTpbl COOTBETCTBEHHO.

MpunmeuvaHune — Cm. Takke 2.4.2.
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2.4 KoadhpnumeHT noTepb AN GPOHU, YCUTMBAKOLLETO MOKPbITHASI N CTaNbHbIX TPY6 (TOMBKO ANs
kabenei Ha NnepeMeHHOOo HanpsXXeHUe NMPOMbILLIEHHONR YacToThl)

dopmynbl (60)—(69) BbipaxatoT NOTEPU MOLLHOCTM B METa/I/IMYECKOI BpoHe, yCuansatoLwem NokpbITUM
UNu cTanbHbIX Tpybax yepes ysesimyeHne notepb  BO BCEX XUNax.

COOTBETCTBYHLLME 3HAYEHUS YAENBHOIO 3/IEKTPUYECKOrO CONPOTUB/IEHUSI 1 TEMMEepaTypHbIX Koadhdu-
LMEHTOB MaTepuasnos, UCNOMb3yeMbIX A1 GPOHM 1 yCUIMBAIOLLETO NOKPLITUSA, NpuBeAeHbl B Tabnuuye 1.

B copmynax (55). (63)—(65) ncnonb3lyetcs 3HauyeHUe CONPOTUBMEHUS OPOHWM NPU MakCUMasbHOWA
paboueli Temnepatype. MakcumasnbHyto pabouyto TemnepaTypy 6poHmn Oar. °C. onpegensawT no dopmyne

0% = 0C- W 2* +0-5 WA)T, + [/2/2{1 ¢ X,) + Wd\nT2). (S3)

Mockonbky Temnepatypa 6poHn siBNseTcsa hyHKLMeli Toka /. npy pacyeTe UCNosib3yeTcs MeTog nocne-
[LoBaTesbHbIX NPUGANXEHNIA.
ConpoTus/ieHne 6poHU NPy MakcUMasibHOM paboueil TemnepaTtype /?a. Om/M, onpegensoT no hopmyne

«n =«pol+ «20(0a,-20)). (54)

rae RAo— conpoTtuenexne 6poxun npu 20 5C. Om/m.

Ecnu ucnonb3yetca napassiesibHO 3KBYBANEHTHOE CONPOTUBIEHNE 060/104KM 1 BPOHU, MOXHO AonycC-
TUTb, YTO 06a anemMeHTa NMelT pabouyto TemnepaTypy 6POHM, U NCNO/b30BATb YCPeLHEHHOE 3HaYeHne ans
TemnepaTtypHoro koaduuymeHTa aTux marepmasnos.

2.4.1 HemarHuTHble 6POHSA NAK ycunmnsarLwee NoKpbiTne

OO6bIYHO MOTEPU B yCUNUBAIOLWEM MOKPbLITUM PACCUUTLIBAOTCA COBMECTHO C MOTEPSAMU B 060/0UKE.
MpumMeHsTCa hopMy/bl, NpUBeAEeHHbIe B 2.3. HO COMNPOTMB/IEHNE OAMHOYHON 0607104k RS 3aMeHseTcs
napassienibHol KOM6UHaLVein ConpoTUBIEHNA 06010UKN 1 YCUIMBAIOLLETO NOKPLITUA. CpefHekBagpaTuiHoe
3HayeHne AnameTpa 06O0MOYKM U YCUIMBAKOLWLETO MOKPbLITUS 3aMeHsieT cpegHuii gmameTtp o6onoykn d
(cm. 2.3.11). 3TO OTHOCUTCSA K OAHOXW/IbHBLIM, ABYXXU/IbHBIM U MHOTOXWU/IbHBIM Kabensm.

3HayeHvne ConpoTUB/IEHNA YCU/IMBAIOLLETO MOKPLITUA 3aBUCUT OT Luara HasIoKeHUs NEeHT creayowmum
o6pasom:

a) ecnu NIeHTbl Ha/IoXeHbl C 04eHb 60/bLLINM Warom (NPoA0/IbHOE Ha/IOXEHWE NEHT), B pacyeT NpuHU-
MaeTcsi CONPOTMBEHNE LUNHAPA, NMEIOLLEro Ty Xe Maccy MaTepuana Ha eguHuLy A/1MHbl kabens v ToT xe
BHYTPEHHWUI AnameTp, YTO U Ha/IOXEHHbIE JIEHTbI;

b) €Cnu NeHTbl Ha/TIOKEeHbl NPUGN3NTENBHO Nog yriioM 54° k ocu kabensi, CONpoTMBNEHME B 4Ba pasa
BbllLe 3Ha4YeHWs, onpeAesIeHHOro B COOTBETCTBMMU C MEepeynceHnem a);

C) eC/N NEeHTbl Ha/MOXeHbl C 04YeHb MasbiM Larom (MoNepeyHo HasloXeHHbIe NIeHTbI), CONPOTUBEHMNE
MOXHO CUMTaTb 6€CKOHEYHbIM, T. €. NOTEePU MOTYT He YUYUTbIBATLCS;

d) ecnu NeHTbl HaNoXeHbl B ABa Uy 605ee c/10s ¢ OYeHb MasbiM LWAroM M NIEHTbI MPUMbIKAIOT APYT K
Apyry, conpoTvB/eHMe B iBa pasa Bbllle 3HaYeHUsl, onpeAeIeHHOro B COOTBETCTBUN C NEPEUNC/IEHNEM a).

3TN NONOXEHNA OTHOCATCA Takxe K M301MpoBaHHbIM Xunam kabeneii B TpybonpoBogax, KOTopble pac-
cmaTpuBatotces B 2.3.11.

2.4.2 CTtanbHasi 6poHa nau ycunmearuiee nokpbiTue

2421 OfHOXUNbHbIE Kabenn co CBMHLLOBOIN 060/104KOI M CTasibHOM NPOBOIOYHON GpOHEN, coeau-
HEeHHoli ¢ 060/104KOI Ha 060MX KOHLaX

MprBefeHHbIi MeToA He yunTbiBaeT BO3MOXHOE B/IMSIHUE OKpYXalLei cpefpbl, KOTOpoe MOXeT 6biTb
[0CTaTO4YHO CYLLECTBEHHbIM, B YaCTHOCTU, 419 Kabeneid, NPOMIOXEHHbIX Nog BoAOW. DTOT MeToZh cnepyet
NPUMEHATb AN NMHWIA ¢ BONbLINM paccTosHWeM Mexgy kabenamu (1. e. 10 m unm 6onee). OH no3sonset
onpeAennTb 3HauYeHnsa obLKx noTepb B 060/104Ke 1 6pOHE, KOTOPble 06bIYHO Bbile hakTUYeCckux 415 Toro,
4YTOObl HOMMHA/bHbIE TOKOBbIE HArpysku 6bIM paccumTaHbl ¢ 3anacoMm. CrnegyeT oTMeTUTb, YTO Hambornee
HarpeTblil 0TPe30K kabeNbHOM Tpacchl MOXEeT HaxoAUTLCA Ha Bepery, rae Kak noTepu, Tak v B3auMHbI HarpeB
MOTYT ObITb BbICOKU.

Ecnun BnvsHMeM okpyxatoLein cpefibl MOXHO NpeHebpeyb, HanpuMep, npy npoknagke kabenei Ha BO3-
Ayxe, 3TOT MEeTOJ, MOXHO UCMO/b30BaTh /15 1I060ro paccTossHUA Mexay kabenamu.

PacueT noTepb MOLHOCTM B CBWHLLOBOM 060/104KE W CTaslbHON MPOBOIOYHON GPOHE OAHOXUbHBLIX
kabenei npu coegnHeHUn 060104KM 1 BPOHN HA 060MX KOHL,AX NPOBOANTCS CedyloLWwum 06pasom:

a) OKBMBa/IEHTHOE COMPOTUB/IEHNE NapasniefibHbiXx 060104k 1 6poHn Re, Om/M. onpepenseTtca no
opmyne
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R - Anofn (55)
° R*+Ra’

roe Rs— conpoTuBfieHne 060104KN Ha eAVHULY A/TMHbI kabens Nnpu makcumanbHoi paboyei Temnepartype,
Oowm/m;
Ra — conpoTnBneHne 6poHN NepeMeHHOMY TOKY Ha eAMHULY AMHbI NPW MakcMMasibHO paboyeli Temne-
patype. Om/m.
ConpoTMBeHNe NPOBO/IOYHOM GPOHN NepeMeHHOMY TOKY U3MEHSAETCA NPUGAN3UTENBHO OT YBE/IYEH-
Horo B 1,2 pasa COnpoTUB/IEHUSA MOCTOAHHOMY TOKY AJ/11 NPOBOJIOK AMaMeTpoM 2 MM [0 YBE/IMYEHHOro B
1.4 pa3a conpoTMB/IEHNSA MOCTOAHHOMY TOKY A/1 MPOBOJIOK AnamMeTpomMm 5 mm. ConpoTuBIeHNE He OKa3bliBaeT
onpeAenatowWwero BANAHNA Ha KOHEYHbIV pe3ynbTar.
b) VIHOYKTMBHOCTb 3/IEMEHTOB Leny Ha a3y onpeaensoT no opmynam:

H_=2-10-7|nfflf, (56)

S {d
Hy = xpe|n'A'- 10'7sin (icosYy, ®7)
H, =kun ! 10-7sinpsiny, (8)
(59

H3=0.4(p,cos2p-1 )f| 1J10-6.

MpumevyaHune — [lna HeconpukacalwLWNXCcs NPOBONOK 6POHN 3HAYeHNe H3 NpUHUMAIOT paBHbIM HYJHO.

rae Hs— MHAYKTUBHOCTL, onpegensiemas 060104Koi, TH/M;
Hy, H2, H3— KOMMNOHEHTbI UHAYKTUBHOCTU, onpejensemble cTaslbHbIMU NpoBosiokamMu, MH/M;
S2 — paccTosiHMe Mexay oCaMU cocefHnXx kabenei, pacnonoXeHHbIMKU TPeyrosibHMKOM; Ans kabe-
neii, pacnonoXeHHbIX B OAHOW NOCKOCTH, S2 — cpefHereoMeTpuyeckoe 3HayeHne Tpex pac-
CTOSHUIA Mexay kabensmu, mm;
dA — cpegHwuii gnameTp 6pPOHMU, MM;
d(— pnameTp CTasbHOW NPOBOJIOKU, MM;
p — ANVHA Wara HanoXeHUs CTasibHOM NPOBO/IOKM BAONbL kabens, Mwm;
N, — YNUCNO CTasIbHbIX NPOBOJIOK;
p— Yroa mexay oCbo NPOBOJIOK BPOHU 1 OCbIO Kabens;
y — yrnoBsasi BpeMeHHas 3aiepxka npoAo/IbHOro MarHUTHOro NOTOKAa B CTasIbHbIX MPOBOJIOKaX OTHO-
CUTENbHO AeliCTBMUA HaMarHMunBatoLen cunbl,
pe — NPOAO/IbHAA OTHOCUTENbHAA MarHUTHasA NMPOHULAEMOCTb CTaslbHbIX NPOBOJIOK;
pf— nonepeyHas oTHoCUTE/IbHAA MarHUTHasA MPOHULLAEMOCTb CTa/lbHbIX NPOBOJIOK.
3HaueHus y, p,, p, CM. B nepeuncnexuu d).
3HayeHus KoatpduunenTtos B,, B2. Om/m, cnegyoluve;

By =oll, +Hy ¢ HJ).
B2 —c.H2.
c) O6wwme noTepun B 060504ke 1 6poHe Wis * A), BT/m, onpegenstoT no oopmyne

W) 12Ris b *L -Ra2 (60)
)2+8B,2
MoXHO npeanosioXXnTb, YTO NOTEPU B 060/104Ke " 6pOHe |'|pl/|6f|V|3V|Tef|bHO PaBHbI, B 3TOM C/iy4ae

KR R

(61)

rae We=12R — notepwu B xune. BT/m.
d) BbI6Op MarHWTHbIX XapakTepucTuky, pe np,

3TV BENNYMHBI 3aBUCAT OT KOHKpPETHOro o6pa3u,a CTasim U. ecqim Henb3d cocsiaTbCA Ha U3MepeHus,
BbIMNOJ/IHEHHbIE Ha I/ICI'IO]'IbSyeMOI\/'I CTaslbHOA NpOBOJIOKE, cieayeT NPUHATbL HEKOTOpPbIEe cpeaHune 3HavYeHUA.
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JlonycTMo Ana npoBosioK AnameTpom oT 4 fo 6 MM. 061ajaoLWwmnx NPOYHOCTLIO NPU pa3pbiBe OKOI0
400 H/MM2, NpUHATL cneaylolme 3HavyeHus:

VB = 400;

u, = 10. ecnu NpoOBOJIOKM conpukacarTcs ApYr C APYrOM;

U, = 1. ecniv NPOBOJIOKM He KacatoTcs ApYr Apyra;

y=45°.

Ecnu TpebyeTca 60/1ee TOUHbIV pacyeT U M3BECTHbI XapakTepPUCTUKM NPOBOJIOKM, TO BHaYase Heobxo-
AVMO onpegennTb NpUbAn3MTeNbHOE 3HaYeHne HamarHuumnsatolleli cunbl H, amnep-eutkn/m, ANsa T0ro, YTo-
6bl OnpefennTb COOTBETCTBYIOLME MArHUTHbIE XapaKTepUCTUKK.

1000 / (62)

rae/ n/B — BEKTOPHbIE 3HaYeHNs ToKa BXWsie nToka B 060104ke. [1719 NICXOAHOT0 BbIGOpa MarHUTHbIX Xapak-
TePUCTUK JOCTaTOYHO NPeanonoxnTb, 4to |I' +/a| =0.6/, n NnoBTOpPWUTL pacueTbl, ecnn byaet
YyCTaHOBJIEHO, YTO paccyYMTaHHOe 3HauyeHue CyLeCTBEHHO OT/InYaeTCcs OT npegnosiaraemoro.
2.42.2 [ByxxunbHble Kabenun co CTanbHOWN NPOBOJIOYHON BpoHeit

N _ 0.62r210~14 3B21«WN0'™1 14Br, +1 * (63>
Ag~ A-*n * A [ +9571J

rae R/t — conpoTvBneHne 6poOHN NepeMeHHOMY TOKy NMpy MakCcMmasnbHON Temnepartype 6poHn. Om/wm;
dA — cpegHuit gnameTp 6poHU, MM;
A — nnowafb NonepeyHoro cevyeHnss 6pPoHN, MmM2:
r, — paanyc OKpPY>XHOCTU, ONMCAHHON BOKPYT XWU/. MM;
t— TOMAWMHA M30AALUN MEXAY Xnnamu, MM.
MonpaBka Ha HepaBHOMeEpHOe pacnpegenieHne Toka BXXunax He caenaHa, NockosibKy 3TO HecyllecT-
BEHHO AN15 XU cevyeHnem o 400 mm2.
2.4.2.3 TpexxKuabHble Kabenm co CTasibHON NPOBOJIOYHON GPOHEl
2.4.2.3.1 Kabenb c Xunamu Kpyrsioro cevyeHuns

(64)

rae Ra— conpoTuBneHvie 6poHN NepeMeHHOMY TOKY Npu MakcMMasbHOl TemnepaTtype 6poHu, Om/vm;
dA — cpepgHuii guameTp 6GPOHU, MM;
C — paccTosiHMe MeXAy OCbIo XWJ/lbl U OCblo Kabens, Mm.
MonpaBka Ha HepaBHOMEpHOe pacnpefenieHne Toka B Xuax He chenaHa, MoCKo/bKy 3TO HecyLlecT-
BEHHO A/15 XU cevyeHnem go 400 mm2.
2.4.2.3.2 Kabenu c ceKTopHbIMU Xunamu

M 2 * (65)

+p = 0,358
R [dA

2,77/?p10a

rae ry— pajguyc OKpY>XHOCTW, ONUCAHHON BOKPYT TPeX (PacoHHbIX XUl. MM;
ra= 2nf\
f — vactoTa. I'u.
2.4.2.4 TpexKunbHble Kabenun co CTasibHOW NEHTOYHOI BPOHEeNn nan ycunmnearLwmmMm NoKpbITUEM
MpuBeneHHble HUXe POPMY/bl NPUMEHSOTCA NpY ToNwmuHe neHT 0.3—1.0 Mm.
ncTepesncHsble noTepu >2 onpefenstoT npu yactote 50 Iy no cnepytoulei hopmyne:

xr _sViQ-7 (66)
2" « M

rae S — pacCTosiHUE MEXAY OCAMMW XWUM. MM;
5— 3KBMBA/IEHTHAS TO/LMHA GPOHU, MM. ONpPeAensoT no dopmyne
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rae A — nnowagb nonepeyHoro cevyeHns 6poHn, MM2;
dA — cpepHuit fnameTp 6POHU, MM.
KoathchuuueHT K onpefensoT no popmyne
(67)

uo

rae b — OTHOCUTe/NbHasA MarHWTHas NPOHWULAEMOCTb CTa/lbHON JIeHTbl, 06bIYHO NPUHUMAIOT 3HavyeHne 300.
[ns yactoT f, oTANYHBIX 0T 50 U. 3HAYeHue K, NolyYeHHOe MO BbiLWENPUBEAEHHON hopmyne, cneayeT

YMHOXWTb Ha KoscbcbmumeHT—O .
5

MoTepw, 06yc/IOBNEHHbIE EUXPOBLIMI TOKaMW, ONpeaensioT npu yacToTe 50 Iy no cneaytolleii opmyne:

Jlo « 2255272708 <68)

Mpwu no6oii Apyroi yacToTe 3HaYeHWe, NOJTly4YEHHOE NO 3TOo chopMyrie, criefyeT YMHOXUTb Ha Koadadhu-

06Kt KO3 NLMEHT NOTEPL B 6POHE BLIPAXAETCS CYyMMOI TMCTePe3nCHbIX NoTepb U NoTepb OT BUX-
peBbIX TOKOB:

X2 = X2 + (8®)
n pnmMmevyaHne — CtanbHas 6p0Hﬂ nnn ycunnearwuiee nokpbiTue, ecaim OHN MMerTCcA, yBendnsatT NnoTepn B

o60no4ykax, 06ycnoBneHHble BUXpEBbIMU Tokamu (cm 2.3.9).

2.4.2.5 Kabenu tuna SL (C oTA€/IbHO OCBMHLIOBAHHbLIMUY XWnamm)
Ecnn 6poHs HanoxeHa Ha kabenb Tvna SL C OTAeNbHO OCBMHLIOBAHHLIMU XWUamu, 3KPaHUPYOLL WA
3hhekT TOKOB B 060/104Ke CNOCOBCTBYET CHMXEHMIO NMOTEPL B 6pOHE. 3HayeHns, NoslyYeHHble o hopmysie

ANns Xg, npvBefeHHol B 2.4.2.3.1 unn 2.4.2.3.2. AOMKHbI ObITb YMHOXEHbI Ha koadduumeHTj 1- -ll— |, roe

X, onpegeneH no 2.3.1.

2.4.3 ToTepu B CTa/lbHbIX Tpy6ax

MoTepu B cTanbHbIX Tpybax onpefensanTca no AByM aMmnupuyeckum copmynam. OfHa us HuUX gaet
notepu Ans kabenew, y KOTOPbIX XW/bl pacnofioXeHbl TPEeyrosibHUKOM, BMJIOTHYK APYr K Apyry, a Apy-
ras — g5 kabenemn, y KOTOpbIX XW/bl pacnosioXeHsbl B Buge 6onee oTKpbITOM KOHurypaymm (B N10TKax) Ha
[OHe Tpy6bl. Ha npakTuke AN U30/IMPOBAaHHbIX XU Kabenein ncnonb3yeTcsa KoHUrypauus, npeacrasnsio-
Las coboi HeuTo cpefHee Mexay 3TVMK ABYMS cnocobamu pacnonoxeHus. Crnegyet onpegenuts notepu
ONS KaX0W KOHUrypauum 1 B3aTb CpefHee 3HaveHue.

MpumevyaHune — OTn hopMynbl 66N NONYYEHLI IMNUpUYeckum nytem B CLUA v a HacTosuee BpemMsa npume-
HAITCA TONLKO AN pa3MepoB CTafbHbIX TPY6 M TUNOB CTanu, UCNONb3YEeMbIX B 3TOW CTpaHe.

[nsa cnocoba pacnonoxeHus TpeyrosbHUKOM BNOTHYO APYT K A4PYTY UCMNOAb3YIOT cneaytoLyto dop-
Myny:
k =]0.011SS -0,001485” , 10.5 (70)
R e a— -J

[Ons cnoco6a oTKPLITOW KOH(MUIypaLnMmy UCNob3yIoT ciefyoLyio hopMyy:
foflo43es + 0.00226<V)10 5 1)

roe s — paccTosiHue Mexay OCAMU XU, MM,
dd — BHYTpeHHUW1 guameTp TpyObl, MM;
R — conpoTuBneHue Xusbl NEPEMEHHOMY TOKY Ha e 4MHULY A/IUHBI NPY MakcUMasibHO paboyelt Temne-
patype. Om/M.
MpuBegeHHble hopMy bl cnpaBeinebl npy yactoTe 60 My, Jns yacTtoTsl 50 Iy noNyYeHHble 3HaYeHns
cnepyet yMHOXUTb Ha 0.76.
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Ana Kabenei B pr6ax, nMerwmnx 6p0HIO N3 NIOCKUX NPOBOJIOK Ha BCeX TPEX N30/INPOBAaHHbIX XUnax,
noTtepun He 3aBUCAT OT Han4yunA pr6b|. Motepu B 6p0He Takux kabenei cnepyeTt paccuynTbiBaTb, KakK AnA

Kabenei c oTAENbHO OCBUHLIOBaHHbLIMM Xunamu (cM. 2.4.2.3.2). a notepu B Tpybax B 3TOM C/ly4ae He yuuTbl-
BaloTCA.

Ta6nuuya 4 — KoapuymneHT NOTNOWEHNSI COTHEUYHOTO U3/Ty4YeHUss NOBEPXHOCTbI0 kabens

Martepwuan <4
BUTYM HO-XXYTOBOE MOKPbITUE 0.8
Jlonuxnoponpex 0.8
MonueuHunxnopugHslii nnactukat (PVC) 0.6
Monuatunen (PE) 0.4
CsuHel, 0.6
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MpunoxeHne A
(cnpaBouHoe)

CBefieHMs1 0 COOTBETCTBUM HaLMOHa/IbHbIX CTaHAApPTOB Poccuiickon degepauunmn
CCbIJIOYHBIM MeXAyHapoAHbIM cTaHgapTam

Tab6bnumua Al

O603HayeHne CCbINOYHOro

O603HayYeH1e 1 HaVMeHOBaHKe COOTBETCTBYIOLLETO HaLMOHa/IbHOTO CTaHAapTa
MeX/yHapoJHOro cTaHgapTa yiouy 4 Aap

M3K 60028:1925 *

M3K 60141 (Bce uacTtu) .

M3K 60228 FOCT 22483—77 )Xnnbl TOKONpPOBOAALWMNE MeAHble N anloMUHNEBbIe ANs Kabe-
nei. npoBOAOB M WHYpPoB. OCHOBHbIe NapameTpbl. TexHnyeckne TpeboBaHma

M3K 60287-2-1:1994 FOCT P M3K 60287-2-1—2009 Kabenu anektpuyeckune. PacueT HOMUHaNbHOM’
TOKOBOW Harpysku. Yactb 2-1. TennoBoe conpoTuBfeHne. PacyeT TennoBoro co-
nNpoTMBEHUSA

M3K 60502-1 .

M3K 60502-2 .

M3K 60889 .

+ COOTBETCTBYIOLWMII HALNOHANbHbI CTaHA4apT OTCyTCTBYeT. [lo ero yTBepXAeHns peKkoMeHAyeTCs NCnob30oBaTh

nepeBoj Ha PYyCCKUI A3blK AAHHOTO MeX/AyHapoHOro ctaHaapTa. NepeBoA 4aHHOTO MeXAyHapoAHOro ctaHaapTa Haxo-
outes B OAO «BHUUKM».
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[1]

(@)

Bunbnvorpadus

M3K 60287-3-1:1995 OnekTpuyeckne kabenu. PacyeT HOMUHaNbHOW TOKOBOW Harpysku. Yactb 3-1. Pasgensl.

Kacawumeca ycnosuii akcnnyataumm. CTaHaapTHble YCN0OBUA 3KcnayaTauum m BblGop
TMna kabens

(IEC 60287-3-1:1995) (Electric cables — Calculation of the current rating — Pan 3-1: Sections on operating

conditions — Reference operating conditions and selection of cable type)

«Current ratings of cables buried in partially drled-out soil. Part 1». Electra Ne 104. cTp.11. AHBapb 1966

YAK 621.315.326.001.4:006.354 OKC 29.060.20 E49 OKI 35 0000

KnioueBble CNoBa: 3/1eKTPUUYECKNii Kabeflb, TOKOBbIE Harpy3ku, ypaBHeHUs [/1 pacyeTa TOKOBOM Harpysku,
pacueT noTepb, 06LNE MOMOXEHUS

Pepaktop O.H. lpau
TexHuyeckuit pegaktop H.C. M'puwaHosa
Koppektop E.[. AynbHBBa
KomnbloTepHas oepcTka J1.A. Kpyrosoii
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