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1 TIOAI'OTOBJIEH OTKpHITEIM aKIHOHEpHBIM o00mecTBoM «Bcepoccuiickuii  Hay4HO-
UCCIIeIOBATENbCKUM, TMPOEKTHO-KOHCTPYKTOPCKUH M TEXHOJOTMYECKMH WHCTUTYT KaOeslbHOU
npombiieHHocTH» (OAO «BHUMUKII») Ha ocHOBE COOCTBEHHOIO ayTEHTMYHOIO IepeBoAa
CTaHJapTa, yKa3aHHOT'O B IIyHKTE 4

2 BHECEH Texuuueckum komuteToM 1o cranaaptuzanuu TK 46 «KabenbHbie nzaenus»

3 VTBEPXIEH U BBEJIEH B JEWUCTBUE [Ipukaszom @enepanbHOro areHTCTBa I10
TEXHUYECKOMY PETYJIUPOBAHUIO U METpOsoruu oT 26 urons 2009 r. Ne 217-ct

4 Hacrosumii craHgapT HACHTHYEH MeEXAyHaponHoMy crangapry MOK 60287-1-1:2006
«Kabenu snexktpuueckue. PacyeT HOMHHAJIBHOW TOKOBOM Harpy3ku. Yacte 1-1. YpaBHeHus st
pacueta HOMHUHaIBbHOM ToKOBOHM Harpy3ku (100 %-Hblit KO3(h(ULIMEHT HATPY3KH) U pacyeT MOTEPb.
Oo6mwme momoxxerus» (IEC 60287-1-1:2006 «Electric cables - Calculation of the current rating - Part
1-1: Current rating equations (100 % load factor) and calculation of losses - General).

[Ipy mprMeHEeHUW HACTOSMIETO CTAHIAPTa PEKOMEHIYETCS MCIOJIh30BAaTh BMECTO CCHUIOYHBIX
MEXAYHApPOAHBIX CTAaHAAPTOB COOTBETCTBYIOIIME KM HallMOHAIBHBIE CTaHAApPTH Poccuiickoii
®deneparu, CBEJICHUS O KOTOPBIX MPUBEICHBI B JOMTOJIHUTEITHHOM IPHIOKEHUU A

5 BBEJIEH BIIEPBBIE

Hngopmayus 06 usmenenusx K Hacmosuwemy cmavoapmy nyOIuKyemcs 8 enHce200HO
uzoasaemom ungopmayuonnom ykazamene « Hayuonanvnvie cmanoapmoely, a mexcm usmeHeHul u
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NONpABOK - 6 edNCeMEeCSIUHO U30A8AeMblX UHMOPMayuoHublx yKazamensix «Hayuonanvhvie
cmanoapmoly. B cnyuae nepecmompa (3ameHbvl) UAU  OMMEHbl HACMOAUWe20 cmaHoapma
coomeemcmeyruee  ygeoomMaeHue Oyoem  OnyONUKOBAHO 8 — eJHCeMEeCAYHO  U30ABAeMOM
ungopmayuonnom ykasamene «Hayuonanonvle cmanoapmoly. Coomeemcemayowas ungopmayus,
VBeOOMAeHUe U MEKCMbl PAMewaromcs makxice 6 UHGOPMAYUOHHOU cucmeme 00ue2o
noiv3oeanus - Ha oQuyuarbHom catime @DedepanbHo20 acenmcmeéa N0 MEXHUYECKOMY
pe2yauposanuio u mempono2uu 6 cemu Hnmepnem

Conep:xanue
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2 Pacuyert norepp
2.1 ConpoTHBIIEHNE KUIIbI IEPEMEHHOMY TOKY
2.2 JludnexTprudeckue noTepu (TOJIbKO I Kalbenell Ha mepeMeHHOe HaIlpsKeHHE)
2.3 KoaddunmeHT noteps A7 000I0UKH U dKpaHa (TOIBKO I Kabeleil Ha IepeMeHHOe
HanpsHKEHHE MPOMBIIIIEHHOW YacTOTHI)
[Ipunoxenne A (cipaBounoe) CBeieHHS O COOTBETCTBUM HAIlMOHAJIBHBIX CTaHIapTOB Poccuiickoi
denepaluy CChIIIOYHBIM MEXAYHAPOIHBIM CTaHAApTaM
bubnuorpadus

BBenenune

Hacrosimumii ctanmapt copepxut (GopMyJibl JUIsl pacdyera BeduduH R, Wy, A| U A, ¥ COIEPKUT
METOJBl pacyeTa JOIMyCTUMBIX TOKOBBIX HArpy30K KaOeneil 1O 3HAa4eHHWSIM MaKCHMAalIbHO
JIOITyCTUMOW TEMIIEPATyPhI, dJIEKTPUISCKOTO CONMPOTHBICHHS TOKOMPOBOJISIICH KUJIbI, MOTEPh H
TETUIOBBIX yJIEIbHBIX COMPOTHBICHHH.

[TpuBeneHs! Takke GOPMYIIBI U pacyeTa moTepb.

B Hactosimem crangapte (opMyiibl conep’KaT BEIHYMHBI, U3MEHSIONINECS B 3aBUCUMOCTH OT
KOHCTPYKIIMM KaOedsl W TPUMEHSEMBIX MaTepUaOB. 3HAYCHWs, YKa3aHHbIE B TaOJHIaX,
COOTBETCTBYIOT YCTAaHOBJICHHBIM MEXAyHApOIHBIM (HAmpuMep, JIIEKTPHUUECKUE YJENIbHBIC
COTIPOTUBJICHUS M TEMIIepaTypHble KOI(PPHUIIMEHTH COMPOTUBICHHUS) MO0 OOIICTIPUHSATHIM B
NPaKTUKE (HAIpHMeEp, TEIJIOBBIC YAETbHBIC COMPOTUBICHUS U JUAJIEKTPUYECKHE MOCTOSHHBIC
MaTepualioB). B TmocinemHeM ciy4ae HEKOTOpbIE W3 YKa3aHHBIX 3HAUYCHUH HE SBISIFOTCS
XapaKTepUCTHKON KauecTBa HOBBIX Kabeseil, a OTHOCATCS K KabensiM IMocie JUIMTEeNILHOTO eproja
sKcIuTyatanuu. st Toro, 9To0bI MOKHO OBUIO MOJYYUTh OJHOPOTHBIC U CPaBHUMBIC PE3yIIbTATHI,
HEOOXO/MMO PAcCCUMTHIBATh HOMHUHAJIBHBIE TOKOBBIE HArpy3KH IO YyKa3aHHBIM B HAaCTOALIEM
craHgapte 3HadeHHsM. OIHAKO, €CIIM TOYHO HW3BECTHO, YTO KOHKPETHBIM MarepuajaMm |
KOHCTPYKIMU 0O0JIe€ COOTBETCTBYIOT APYTH€ 3HAUEHHs, TO MOXKHO HCIIOJIb30BATh 3TU 3HAYCHUS,
NpHU YCIOBHH, YTO OHH, a TaKXKE COOTBETCTBYIOIINE HOMHUHAIBHBIC TOKOBBIC HATPy3KH, OyayT
yKa3aHbl.

3Ha4YeHUs, OTHOCSIIMECS K YCIOBHSAM DKCIUTyaTalu Kabenel, MOTyT 3HAUYUTEIbHO OTIHMYaThCS
JpyT OT Jpyra B pa3HbIX cTpaHax. Hampumep, uTo KacaeTcs TeMIepaTypbl OKpY>Kalollei cpesl 1
TETUIOBOTO Y/ICIBHOTO COMPOTHBIICHUS TOYBBI, WX 3HAYCHUS B PA3HBIX CTpaHaX OMNPEACISIOT,
UCXOMA M3 Pa3NU4HbIX cooOpakeHHH. [lOBEpXHOCTHbIE CpaBHEHHs 3HAYCHUH, MCIOJIb3YEMBIX B
pa3HBIX CTpaHax, MOTYT MPUBECTH K OMIMOOYHBIM 3aKIIIOYCHUSIM, €CITH OHU HE OCHOBAHBI Ha 00IIEM
KPUTEPHH, HAIPUMEp, MOTYT OBITh pPAa3IUYHBl NpEANoJiaraeéMble CPOKH CITy>KObl KaOenei, B
HEKOTOPBIX CTpaHaX KOHCTPYKIMS OCHOBAaHA HAa MaKCHMAJbHBIX 3HAYCHHUSX TEIUIOBOTO YICIHHOTO
COIIPOTHBIICHUS TIOYBBI, B TO BpeMsl Kak B JIPYTHX CTpaHax HCIOJB3YIOT CpeIHHE 3HadeHus. B
YaCTHOCTH, YTO KacaeTcsl TETUIOBOTO YSILHOTO COMPOTHBIICHUS TIOYBBI, XOPOIIO U3BECTHO, YTO ITA
BEJIMYMHA OYEHb 3aBUCUT OT COJACP)KAaHUS BJIArM B MOYBE U MOXKET 3HAUUTEIBHO M3MEHSTHCS C
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TEYCHHEM BPEMCHH, B 3aBUCHUMOCTH OT THIIA TOYBBI, TOMOTPAPUYECCKHX M METCOPOIOTUICCKUX
YCIIOBHIA, @ TAKXKE HATPY3KHU KaOesl.

Jliss BBIOOpa 3HAUEHWH paA3TUYHBIX MAPAMETPOB HEOOXOIMMO HCIIOJIE30BATh CJICTYIOIIYIO
[poueaypy.

UwucrmoBble 3HAYCHUS JIOJDKHBI  OCHOBBIBATBHCS, TJIABHBIM 00pa3oM, Ha pe3yibTarax
COOTBETCTBYIOIIMX H3MEpeHUH. YacTo OKas3bIBaeTCs, YTO 3TH PE3yJIbTaThl YXKE BKIFOUCHBI B
HAI[MOHAJILHBIC TEXHUYCCKUE TPEOOBAHUS B KAYECTBE PEKOMEHIYEMBIX 3HAUCHUH, TOITOMY pacyer
MOKET OBITh OCHOBAaH Ha 3HAYCHUSX, UCIOJIb3YEMBIX B JIAHHOW CTpaHe; 0030p TaKuX 3HAYCHHIA
npuBeieH B [1].

[Tepeuens nHpOpManuu, HEOOXOAUMOH IS BEIOOPa COOTBETCTBYIOIIETO THIIA KaOeJsl, TPUBEICH

B[1].
HAIIMOHAJUBHBIN CTAHJIAPT POCCUMCKOMN ®EJEPALLUN

KABEJIA DJIEKTPUUYECKHUE. PACUET HOMHUHAJBHOM TOKOBOM HATPY3KHA
Yacte 1-1

YpaBHeHus 11 pacueTa HOMUHAJLHOH TOKOBOM HArpy3ku (100 %-Hb1ii ko3 (ppunueHT
HArpy3KH) U pacyeT norepb. O01Me MoI0KeHUs

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

JlaTa BBeaenus - 2010-01-01
1 O0uue nosoxxeHUs
1.1 ObsacTh NpUMeHeHUSA

Hacrosimmii cTanmapT paccMaTpuBaeT yCIIOBHs YCTAHOBUBIIETOCS PeXUMa paboThI Kabemei nmpu
A1000M TEPEeMEHHOM HANpsHPKEHUH M TOCTOSIHHOM HampshkeHMH A0 5 KB, mnposioskeHHbIX
HETIOCPEICTBEHHO B 3€MJIe, B KaHaJaxX, JIOTKaX WM CTAIBHBIX TPyOax, ¢ YaCTUYHBIM OCYIICHHEM
MOYBBI UM 0€3, a Takke Kabesel, MPoIoKeHHbIX Ha Bo3ayXe. TepMHUH «yCTaHOBUBLIMICS PEKUMY
0003Ha4YaeT TOK IOCTOSSHHOW BEJIWYMHBI IpPHU HENpepblBHOM pexume padotel (100 %-Hbiid
Kod(ppuImeHT Harpy3kd), JOCTATOYHBIA JUIi TOTO, YTOOBI AaCHUMNTOTUYECKH CO37aTh
MaKCHUMAaJIbHYIO TEMIIEPATy Py JKUIJIbI IPH MTOCTOSIHHBIX YCIOBUSAX OKPYKAIOLIECH CpPeIbL.

Hacrosmuii cranaapT comepkuT (GopMyJibl JUlsl pacueTa HOMHMHAIBHBIX TOKOBBIX HAarpy30K H
MIOTEP.

@DopMyJIbl HACTOSIIETO CTAaHAAPTA ABJSAIOTCS 1OCTATOYHO TOUYHBIMHU U B TO 7K€ BPEMSI II03BOJISIOT
BapbHPOBATH HEKOTOPBIE BAXKHBIEC MApaMETPhl. DTH MapaMeTpbl MOKHO Pa3AeIUTh Ha TPH IPYTIIIbL:

- IapaMeTphl, OTHOCAIIMECS K KOHCTPYKIMM KaOens (Hampumep, TEIUIOBOE YJIEIIbHOE
COIIPOTHBIIEHUE H3OJSIMOHHOIO MaTepuaya), JUIsl KOTOPhIX OBUIM BBIOpAaHBl XapaKTEpHBIC
3HAYCHMS, OCHOBAHHBIE Ha OIyOJIMKOBAHHBIX padoTax;

- TapamMeTphl, OTHOCAILIMECS K YCJIOBUSM OKpPY)KAIOWIEH Cpeabl, KOTOpble MOTYT ObITh OYEHb
pa3HOOOpa3Hbl, BBIOOpP ATHUX MApaMETPOB 3aBHUCUT OT CTPAHbI, B KOTOPOH MCIOJB3YIOTCS WU
JIOJKHBI UCTIONB30BaThCs KaOeu;

- TapaMeTphl, KOTOPbIE IPUHUMAIOTCS 10 COIVIAIIEHUIO MEXy U3rOTOBUTENIEM U IOTpEeOUTEIEM
U KacaroTcs 3araca HaJeKHOCTH paboThl kalens (HarnpuMep, MakCUMallbHasi TEMIIEpaTypa KHUJIbI).

1.2 HopmaTuBHBIE CCHLIKH

B HacrosmeM cTaHgapTe HWCHOJB30BAaHBI ~ HOPMATHBHBIE CCBUIKM Ha  CIEYIOLIHE
MEXIyHapOAHbIE CTAHAPTHI:

MOK 60028:1925 MexayHapoJHble HOPMBI Ha 2JIEKTPUYECKOE CONPOTUBIIEHUE MEIN

MDOK 60141 (Bce wactn) McnbpiTanusi MaciOHANOJHEHHBIX KalOened M Kabesel ¢ ra3oM moj
JABJICHUEM U apMaTypbl K HUIM

MDK 60228 TokonmpoBOISAIINE KT H30TUPOBAHHBIX KaOemei
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MOK 60287-2-1 Kabenu snexkrpuueckue. Pacuer HoMuHalIbHOM TOKOBOM Harpy3ku. Yacte 2-1.
TennoBoe conpotusieHue. Pacyer TennoBoro conpoTUBICHUS

MOBK 60502-1 Cunoble kabeau ¢ 3KCTPYAMPOBAHHOM M30JSALMEN W apMaTypa K HUM Ha
HOMHHaNbHOE Hampsbkerue oT 1 kB (U, = 1,2 kB) no 30 kB (U,, = 36 xB). Yacts 1. Kabenu na
HoMmHuHanbHOE Hamnpsbkenue 1 kB (U, = 1,2 kB) u 3 kB (U,, = 3,6 kB)

M3K 60502-2 CunoBble Kabenu ¢ SKCTPYAMPOBAHHOW M30JSILMEH W apMmaTypa K HUM Ha
HOMHHaNbHOE Hamnpspkenue oT 1 kB (U, = 1,2 kB) no 30 kB (U,, = 36 xB). Yacts 2. Kabenu na
HOMHHaNbHOE Hampsbkenue ot 6 kB (U, = 7,2 xB) 10 30 kB (U,, = 36 kB)

MOK 60889 TeepmoTsHyTass aJllOMHHHMEBas MPOBOJOKA ISl MPOBOJOB BO3IYIIHBIX JIMHUN
nepeaavu

1 puMedYaHnue - ﬂJ’IH JAaTUPOBAHHBIX CCBUIOK MCIIOJB3YIOT TOJIBKO YKa3aHHOE€ B CCBUIKEC H3JaHUEC. IIJ'I}I
HCAATUPOBAHHBIX CCBUIOK HUCIIOJB3YIOT CaMO€ MOCJICAHEEC U3JIaHNC (BKJ'J}O‘laH I/I3M€HCHI/I}1).

1.3 O00o3HauYeHUA

B HacrosieM ctangapTe MpUMEHEHBI CIeAyIomnue 0003HAYCHMS:

A - IIOmAb HONEPEYHOTO CCUCHHs OPOHU, MM,
1
- ko3 pummenTs (cM. 2.4.2);

BZ

C - eMKOCTb MU30JMPOBAHHOMN KM, D/M;

* (93
D . - HapyXHbII 1uameTp Kabems, M;

D; - amameTp 1o u30ISALUUU, MM;

D - HapyXHBIA TUAMETP METAUTMYECKONU 000TI0UKH, MM;

D,. - nuaMeTp BOOOpakaeMOr0 COOCHOTO IMJIMHJIPA, KACAIOIIErOCs BHICTYIIOB TOPPUPOBAHHOMN
000JIOUKH, MM;

Dj;; - muamerp BOOOpakaeMOro HWJIMHIpPA, KACAIONIETOCs BHYTPEHHEH MOBEPXHOCTH BIAIUH
ropupoBaHHON 000TOUKH, MM;

F - xooddunment, onpeaeneHuslii B 2.3.5;
H - HIHTEHCHBHOCTb COJTHEYHOTO U3JTYyUYCHHS, BT/MZ;
H - namaranuuBaromas cuia (cm. 2.4.2), amrnep-BUTKH/M;
H; - wHIYKTUBHOCTH 000J0uKH, [ H/M;
Hl
H\ - KOMIIOHEHTbl WHIYKTHUBHOCTH, ONpEIesieMble CTaJbHBIMU HpOBOJIOKaMU (cMm. 2.4.2),
I'a/m;
H3
I - TOK B OJTHOM XmJIe (CPETHEKBAIPATUIHOE 3HAUCHHE), A;
M
N[ K03 UIIUEHTHI, ONlpeieTIieHHbIE B 2.3.5;
P
0 - KO3 duIMeHTs, onpeaeneHusie B 2.3.3, Om/M;
R - compoTuBieHHE >XKUJIbl NMEPEMEHHOMY TOKY IpPH MaKCHUMallbHOM pabouel Temmeparype,
Om/m;
R4 - comporuBieHHe OpOHU MEpPEeMEHHOMY TOKY IpHU MaKCHUMajdbHOW paboueil Temmeparype,
Om/m;
R4, - comportuBieHue OpoHH nepeMeHHoMy Toky mpu 20 °C, Om/Mm;
R, - DKBUBAQJICHTHOE COMPOTHBIICHWE MEPEMEHHOMY TOKY OOOJOYKH M OpPOHU, COCAMHEHHBIX
napauienasHo, Om/m;
Ry - comporuBieHue OOOJOYKU WIM IKpaHa Kalemisl MepeMEeHHOMY TOKY MPH MaKCHUMalbHOM

paboueii Temnepatype, Om/Mm;
Ry, - compoTuBieHHe 000JI0YKH WM FKpaHa Kabens nepeMeHHoMy Toky ripu 20 °C, Om/m;
R' - compoTuBIIEHHE Wbl IOCTOSIHHOMY TOKY NpHM MaKCHUMaJbHOM paboueil Temmeparype,
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Om/m;
R, - compoTHBIIEHHE XHJIbI MOCTOSTHHOMY TOKY 1ipu 20 °C, Om/Mm;
T - TEIIOBOE CONMPOTHUBIICHHUE Ha a3y MEKIY KUIOH U 00010ukoit, K-M/Br;
T, - TemnoBOE COMPOTUBIICHHE MEXAY 0005104Koii U Oponeit, K-M/Br;
T5 - TEIIOBOE CONPOTHUBIICHUE HAPYKHOTO 3AIMUTHOTO MOKPHITHS, K-M/BT;
T, - TEIIOBOE CONPOTHUBIIEHUE OKpYXarolleil cpelbl (OTHOLIEHHE MPEBBIICHUS TEMIIEPATyPhI

MOBEPXHOCTH KaOeJsl HaJl TEeMIEpaTypol OKpYKaromeld Cpeabl K MOTepsSM Ha CIHHHUILY
nuHbl), K-M/BT;

Ty - TEIIOBOE CONMPOTHBIICHHE OKPYKAIOWIEH CPEIbl NMPH MPOKIANKE KaGels Ha BO3LYXE C
MOTIPABKOW Ha COJIHEUHOe n3inydyenue, K-mM/Br;

U, - HampshbKeHHE MEXKIY KUIOH B SKPaHOM MM 000J109KOi, B;

W, -mnortepu B OpoHE Ha €AUHUILY AJTUHBI, BT/M;

W. - moTepH B XKWJIE Ha €AWHUILY JIUHBI, BT/M;

Wq - mudpnexkTpudeckue NoTepy Ha eJUHUILY JUIMHBI Ha (asy, B1/wm;

Wy - mnortepu B 000J109YKe Ha €IUHUILY JUTHHEI, BT/M;

Wis+a) - oOlIME TOTEpU B 000JI0YKE M OpOHE HA €IUHMILY JUTUHBL, BT/M;

X - peakTUBHOE CONpPOTHUBIIEHUE OOOJIOUKH (ABYX)KUIIbHBIE KAOEIU U TPEXKUIbHbIE KaOenu,
pacroiokeHHbIE TPEYToJIbHUKOM), OM/M;
Xi - peakTHBHOE CONPOTHBIECHHE OOOJOYKH (IIPU pACIOJOKEHUH Kabened B OIHOM

I0CKOCTH), OM/M;
X, - B3aMMHOE PEaKTHBHOE COMPOTUBIICHUE MEXKTY 000JI0YKOI OJHOT0 Kabems U )KHIIaMH JIBYX
JIPYTUX IPU PAcTIONOXKEHUH Kabeneil B 0JHON TIOCKOCTH, OM/M;

a - HauboJjee KOPOTKas Majas JAJMHA B MEPEKPECTHO-COETMHEHHOM 3NIEKTPUYECKON CeKLIUU C
HEPABHBIMU MAJIBIMU JITTUHAMH, MM;
€ - PaccTOsSIHUE MEXJy OCSMH KU U OChIO Kalens Ui Tpex>KuibHbIX Kadeneit (0,55 140,29 ¢
- ISl CEKTOPHBIX JKUI), MM;
d - cpenHuil quaMeTp 00OJOYKU WM 3KpaHa, MM;
d' - cpenHuil tuameTp 000JIOYKU M YCHUIIMBAIOIIETO MOKPBITUS, MM;
d, - cpeaHMi AMaMeTp YCHIIMBAIOLIETO MOKPBITUS, MM;
dy - cpenHuil nuameTp OpoHH, MM;
d. - Hapy>XHBIH TUaMeTp >KUIIbI, MM;
' - Hapy’>KHBIU AMaMETP IOJIOU KUJIbI, MM;

d; - BHYTpEHHUI TuameTp TpyObl, MM;

dy - nuaMeTp CTalbHOM IMPOBOJIOKHU, MM;

d; - BHyTpEeHHUH TUaMeTp MOJIOH KUJIIbI, MM;

dy - MaKCUMAaIIbHBIN IAMETp dKpaHa WK 000JI0UKH TIPU OBAJIHHOM JKUIIE, MM;

dn - MUHUMAJbHBIA JMaMeTp SKpaHa MM 000JI0UKH ITPHU OBAJILHOMU JKUJIE, MM;

dy - IMaMeTp SKBUBAJICEHTHON KPYTJION >KHJIbI C TAKOM K€ IUIOMIAIbIO MOMIEPEYHOT0 CEYCHUS U
TaKOM e CTEMEHbIO YINIOTHEHMS, UTO U (haCOHHAsI KUJIA, MM;

f  -wuacrora cuctemsl, [ 11

g - ko3 duiuent, ucnoiabzyemsiii B 2.3.6.1;

k - xo3(p¢uIHMeHT, WCHOJB3yeMbId TPU pacueTe IOTeph Ha TUCTEPE3UC B OpOHE WIIH
YCUJIMBAIOIIEM MOKPHITHH (cM. 2.4.2.4);

k, - koahdunmeHT, HCIoIBb3yeMbIi pu pacyeTe X, (3pdekra 6au3zocTn);

ks - KOOpPULIMEHT, NCTIOIBb3YEMBIN IIPU pacyeTe Xs (MOBEPXHOCTHOr o 3 dexra);

[ - umHa KabenbHOU cekiuu (00mmee o0o3HadeHue, cM. 2.3 u 2.3.4), m;

In - HaTypanbHbI orapudm (Jorapudm Mo OCHOBAHHIO €);

m

- 210*7
s
n - 4HCIO KU B Kabelle;
1] - 9UCJIO CTAJIBHBIX ITPOBOJIOK B Kabene (cM. 2.4.2);
p - JJIMHA IIara HaJIO>KEHUs CTAIbHOM MPOBOJIOKH BIOJIb Kabens (cm. 2.4.2), MM;
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- k09 pHUIHMEHTHI, UcTIONB3yeMbIe B 2.3.6.2;

- paznyc OKpY>KHOCTH, OIIICAHHOW BOKPYT ABYX MJIM TPeX (PACOHHBIX KU, MM;

- paccTOsIHUE MEXKIY OCSMU KUII, MM;

- paccTOsIHME MEXIY OCSMHU ABYX COCEIHHUX KaOesel, pacroyloKeHHbIX B IpyMIE U3 TpeX,
HE CONPHUKACAIOIINXCS APYT C IPyroM Kaldere, MPoJ0KEHHBIX TOPU30HTAIBHO, MM;

- paccTosiHuE MEXKIYy OcsMH Kabenei (cM. 2.4.2), MM;

- TOJIIIIMHA U30JSIIMU MEXIY KHUIAMH, MM;

- TOJIIIMHA 3aIUTHOTO MOKPBITHS, MM;

- TOJIIIMHA 00O0JIOYKH, MM;

- OTHOILIEHUE TEIUIOBBIX YAEIbHBIX COPOTUBIIEHUH CyXOH U BIaXHOH MOYBHI (V = pa/pw);

- apryMeHT QpyHkuuu beccens, ucnonb3yemsiit ipu pacuere 3ddexra 6I130CTH;

- aprymeHT ¢yHKuuu beccernsi, ucronp3yeMblil pu pacdeTe MOBEpXHOCTHOTO 3 dekTa;

- koapunment 3¢ dexra 6mu3octu (cMm. 2.1);

- k03¢ dunmeHTt nmoBepxHoctHoro 3 dexra (cm. 2.1);

- TeMIIepaTypHBIH KOA(PPHUIMEHT yJIEIbHOTO 3IEKTpUYecKoro comnportusienus mnpu 20 °C,

1/K;

- YTOJI MEXKY OCBhIO IPOBOJIOK OPOHM U OCBIO Kabens (cM. 2.4.2);

- ko3 punmeHT, ucmonbp3yemsri B 2.3.6.1;

- yIJIoBasi BpeMEHHas 3a/iepkka (cM. 2.4.2);

- k09 punHeHTHI, ucnonb3yemMbie B 2.3.6.1;

- DKBHUBAJICHTHAs TOJILIMHA OPOHU WU YCHJIMBAIOIIETO OKPBITUS, MM;
- k09 pHUIHMEeHT OTePh AJIS U3OJIALINY;

- OTHOCHUTEJbHAS AUIIEKTPUUECKasi IPOHUIIAEMOCTb U30JIALINY;

- MaKcUMaJlbHas paboyas Temreparypa xuibl, °C;

- TeMIlepaTypa oKpy»arouieit cpeasl, °C;

- MakcUMaJlbHas TeMneparypa oponu, °C;
- MaKCHMaJIbHas TeMIIEpaTypa dKpaHa wim 00omouku kabdens, °C;

- KpUTHYECKasl TemIepaTypa IMOYBBI - 3TO TEMIEpaTypa Ha TpaHHIE MEXIy CyXOu M
BJIa)KHOI 30Hamu, °C;
- IOIyCTUMOE TMPEBBIIICHUE TEMIIEPATyPhl KUJIbI HAJl TEMIEPATYPOil OKpYKarolel cpe/ibl,
K;
- TPEBBIIICHUE KPUTUYECKOW TeMIiepaTyphl MOYBBI - ATO MPEBBIIICHUE TEMIEpaTyphl Ha
IpaHuLEe MEXy CyXOW U BJIa)KHOM 30HaMU MO CPAaBHEHUIO C TEMIEPATYpOH OKpyrKarouei
noussl, K;
- ko3 punmeHT, ucmonbp3yemsri B 2.3.6.1;
- COOTBETCTBEHHO, OTHOIIEHHE OOIIMX MOTEPh B METAITUYECKUX 000JI0UKaX M OTHOILICHHUE
001IKX MOTEph B OpOHE K OOIIUM MOTEPSIM B JKUJIax (MU MOTEPh B OJHON 000JIOUKE WIIH
OpOHE K MOTEPSM B OJHOM JKUJIE);
OTHOILIEHHE NOTEPh B OJHON 000J04YKe, 0OYCIOBIEHHBIX LUPKYJIUPYIOIIUMU TOKaMHU B
000J104Ke, K TIOTEPSIM B OAHOM JKUIIE;
OTHOIIEHHE NTOTEPh B OJJTHOM 000104YKe, 00YCIOBIEHHBIX BUXPEBBIMU TOKAMH, K ITOTEPSIM B
OJTHOM KHIIE;

KOOQQHUIUEHT TOTepb ISl CPEIHETO

Kaoes; Tpu kabest, pacroyioKeHHBIEC B OJTHOU
- Kod(pduuueHT TOoTeph IS BHEIIHETO IUIOCKOCTH  0€3  TpaHCIO3MLIUH, C

Ka0elisi C HanOOJIBITUMH TTOTEPSIMU; 000JI0YKaM¥, COCAMHEHHBIMU Ha
- ko3(pduIHEeHT TOTeph [UIsI BHENTHETO 000MX KOHIaX

Ka0eJd ¢ HauMEHbBIITNMU TIOTCPAMU;
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L - OTHOCHUTENIbHAsI MarHUTHAsI IPOHUILIAEMOCTh MaTepHaia OpoHH;

We - MPOJOJbHAs OTHOCUTENIbHAS MAarHUTHAS MPOHUIIAEMOCTb;

W, - [omepeyHasl OTHOCUTEIbHAsI MATHUTHAs IPOHUIIAEMOCTb;

p - YAEIBHOE MIEKTPUUYECKOE CONPOTUBIIEHNE MaTepuraia uibl pu 20 °C, OM-M;

P4 - YACTHHOE TEIUIOBOE COMPOTUBIICHHUE CyX0i mouBsl, K-M/BT;
Pw - YIACJIbHOE TEIJIOBOE COMPOTUBIICHUE BIaXKHOU mouBbl, K-M/BT;

Ps - YACIBHOE 3JIEKTpUIECKOe conpoTuBiaeHue odonouku mpu 20 °C, Om-m;
6 - KO3(PUIMEHT MOTIOUICHHS COTHEYHOTO U3JIy4YEeHHUs TOBEPXHOCTHIO Kabers;
® - yIJoBas 4acToTa CUCTEMBI (27f).

1.4 lonycTuMasi HOMMHAJBLHAS TOKOBasi HATPY3Ka KabeJei

[Ipn pacuere momycTUMON TOKOBOW HAarpy3KH B YCJIOBHSIX YAaCTUYHOI'O BBICHIXaHHUS I1OYBBI
HEOO0XOMMO TaKXXe paccuuTaTh TOKOBYIO HAarpy3Ky AJisi YCJIOBUH, KOI/Ia BBICHIXaHHE ITOYBHI HE
MpoucXo uT. Mcronb3ytoT MEHBIIYIO U3 IBYX MOJIyYEHHBIX HAarpy30K.

1.4.1 KaOenu, npoJioxkeHHbIe B NO4YBe, KOI/Ia BbICHIXaHHE MOYBbI HEe NMPOMCXOIMUT, WJIM HA
BO3yXe

1.4.1.1 KabGenu Ha mepeMeHHOE HAMpsHKEHUE

Jlonmyctumast TOKOBast Harpy3Kka kKaOeJeil Ha mepeMeHHOE HaIpsKEHNE MOXKET OBITh MOJTydeHa H3
(opMyJIbl IPEBBILICHNUS TEMIIEPATYPhI KHUJIbI Ha/l TEMIIEPATypOil OKPYKaoLIEeH cpeibl

A = [IZR +%deTl +[PRU+ 2)+ W, o+ [PRO+ 4+ 4,)+ W, (T, + T, ), (1)

rae [ - TOK, MPOXOsLIUi IO OJHOM Xuje, A;
AB - mpeBBIICHHE TEMIIEPATYPhI )KUJIbI HAJl TEMIIEPAaTypOl OKpYysKarolien cpepl, K;

Hpumeuanue - MMeercs B Bumy cpeqHss TEMIIEpaTypa OKPYXKaIOIIEH Cpenbl MPU HOPMAJIBHBIX YCIOBHSX B
cilydyae, KOrja KaOelu MpPOKJIaJbIBAIOTCA WIM OYAyT MPOJIOXKEHBI C yYETOM BIMSHHSA JII0OOOr0 MECTHOIO MCTOYHHKA
Tema, HO 0e3 ydera MOBBILICHHS TEMIEpaTypbl OT KaOelsiei, pacloioKEHHBIX B HEMOCPEACTBEHHOW OJIM30CTH,
BCJIEZICTBUE BBIJCIISIIOIIEHCS B HUX TEIUIOTHI.

R - conpoTHBIICHHE KUJIBI IEPEMEHHOMY TOKY Ha €IMHUILY AJTUHBI IPU MaKCUMaJIbHOU paboueit
temriepatype, OMm/m;

W, - TIDIIEKTPUYECKHE MTOTEPU M3O0JISALINY Kbl HA €MHULLY ITUHBI, BT/M;

T - TEeMI0BOE COMPOTUBIICHUE MEXKTY JKMJION M 000JI0UKOH Ha enuHUIY JUTHHBI, K-M/BT;

T, - TemsIoBOE COIMPOTUBICHUE MOMYIIKH MEXIy OOOJOYKOW M OpOoHEH Ha eIUHHILY IJTHHBI,
K-m/Br;

T3 - TemIoBoe COMPOTUBIICHHE HAPYKHOTO 3aIIUTHOTO MOKPHITHS Kabens Ha eIUHUILY JJTHHBI,
K-Mm/Br;

T, - TemJOBOE COMPOTUBJICHHE MEXIY ITOBEPXHOCTBIO Kalens M OKpy’Kaloulel Cpeaow,
nosryueHHoe o MOK 60287-2-1 (monpasnen 2.2), Ha equnuity anunbl, K-m/BT;

1 - 9UCII0 HECYIIMX HArpy3Ky KU B KaOene (Kbl OJMHAKOBOTO pa3Mepa M HeCYIIHe OJHY U Ty
KE€ HArpy3Ky);

A1 - OTHOIIIEHUE MTOTEPH B METALTUIECKOM 000I0UKE K OOIIMM MOTEPSM BO BCEX KHIJIAX KaOes;

A2 - OTHOIIICHUE TIOTEPh B OPOHE K OOIIMM MOTEPSM BO BCEX KHMIIaX Kabesl.

W3 BeImenpuBeseHHON (POPMYJIBI OTYYalOT JOMYCTUMOE 3HaUe€HHE TOKOBOM Harpy3Ku

-0,5

A0 -W,[0.5T, + n(T, + T, + T,)]
RT, + nR(L+ )T, + nR(1+ 4, + VT, +T,)

)

Ecnu kabens moaBepraercss BO3ZACHCTBUIO MPSMBIX COJHEUHBIX JIyded, clleyeT NpPUMEHSTb
dopmyny no MOK 60287-2-1 (moamyHkr 2.2.1.2).

HomuHanbHas TOKOBasi Harpys3ka 4eThIPEX)KHJIBHOTO KaOelsi Ha HMU3KOE HAIpPSDKEHUE MOXKET
ObITh TMpUHATA PAaBHON HOMHUHAIBHOM TOKOBOM Harpy3Ke TpEXXKWJIBHOIO Kadels Ha TO JKe
HanpsDKeHHE, C TeM K€ pa3MepoM KW M aHAJOTMYHOW KOHCTPYKIMHM, IIPU YCIOBHH, YTO Kalesb
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OyJeT UCIIOIb30BaThCs B Tpex(pa3zHOU CHCTEME, B KOTOPOI YeTBEpTast KMIIa SBISETCS HEUTPATbHBIM
au00 3aIIUMTHBIM HPOBOJHUKOM. B ciyuae HeWTpasbHOro MPOBOJHMKA HOMMHAIbHAs TOKOBas
Harpy3ka OTHOCHTCSI K CHMMETPUYHON Harpyske.

1.4.1.2 Kabenu Ha mOCTOSSHHOE HampsbkeHue 10 5 kB

JlonycTimMoe 3Haue€HWE HOMMHAJIBHOW TOKOBOM HArpy3ku KaOenel TMpu IOCTOSTHHOM
HaNpsDKEHUU TOJTyYaloT IO CIEAYIOUIeH YMpoIleHHOW (GopMyle MO OTHOIIEHUIO K (opmyie uis
IIEPEMEHHOTO HAIIPSIKEHUS:

0,5
1= A9 , 3)
R'T, +nR'T, + nR'(T, +T,)

rae R' - CONpPOTUBJICHUE KUJIbl MOCTOSSHHOMY TOKY Ha €IMHHILY AJUHBI P MaKCUMaJIbHOM
paboueii Temrnepatype, Om/Mm.

Eciu kabens moaBepraercs BO3ACHCTBHUIO TPSIMBIX COMHEYHBIX IJIyded, CIeayeT NpPUMEHSTh
dhopmyny mo MOK 60287-2-1 (moamynkr 2.2.1.2).

1.4.2 KabGeu, nNpoJio:KeHHbIE B YCJOBUAX YACTHYHOI0 BHICHIXaHH S MOYBbI

1.4.2.1 KabGenu Ha mepeMEeHHOE HAIPsHKEHUE

HwxenpuBeneHHbI METOJ MPUMEHUM TOJBKO IS OJWHOYHBIX M30JIMPOBAHHBIX KaOene wim
LIETICH, MPOJIOKEHHBIX Ha OOBIYHOW TiIyOMHE. DTOT METOJ| OCHOBAaH Ha TMPOCTOM JBYX30HOBOM
MOJIETIU TIOYBBI, KOTJa OJIHA 30Ha, MpUJIETAoIas K Ka0elto, BhICYIICHa, B TO BpeMs Kak Japyras
COXpaHSIET TEIIOBOE YJIEIbHOE COMPOTUBICHUE MECTHON Cpefbl, PU STOM I'paHUIA MEXIY 3TUMU
30HaMH U30TEpPMHUYECKas Y. Merox cumraercs MpUEMIIEMBIM JIJISi TeX 00JIacTell MpUMEHEHUs, e
BIIUSTHUE TMOYBBI YUUTHIBAIOT JIUIIB 110 YIIPOIIEHHOH hopme.

Y Cwm. [2] (B wacTHOCTH, paszen 3 u npuioxkenue 1).

11 puMedYaHHue - Hpomanxa Ooitee O,HHOﬁ ICIIH, a TAKXKEC HCO6XO,HI/IMOG PACCTOSIHUC MEKAY HETIAMU HAXOAUTCA
B CTa U paCCMOTPCHUA.

M3MeHeHHs BHEIIHEro TEIUIOBOIO CONPOTHBIICHHS, 32 CUET 0Opa30BaHUSA CyXOH 30HBI BOKpPYT
OJIMHOYHOTO M30JIMPOBAaHHOTO Kalelis WM IeNH, YUTeHBl B cieaytouei gopmyne [cM. dopmyry

)]

5

AO-W,[0,5T +n(T, + T, +vT,)|+ (v—1)a0, |
R[L +n(1+ 4 )T, +n(1+ 4 + 2, (T +VT))

“4)

I/ V - OTHOILIEHUE TEIJIOBBIX YAEIbHBIX CONPOTUBJICHUN CYyXOH M BIaKHOM 30H MOYBHI (V =
Pa/pw);

R - compoTHBICHHE TOKOMPOBOAIIEH KUJIbl IIEPEMEHHOMY TOKY NMPH MaKCUMaJbHOW pabodeit
TeMIeparype xuisl, OM/M;

P4 - YACTHEHOE TEIIOBOE COMPOTUBIICHHE CyXol mouBsl, K-M/BT;

Pw - YACIbHOE TEIJIOBOE COMPOTUBIEHUE BIAXKHOM MMOuBHI, K-M/BT;

O, - KpuUTHUECKasl TeMmIepaTypa MOYBbl M TEMIEpaTypa TpaHHUIbl MEXKIY CYXOW M BIAXHOU
3oHamu, °C;

0, - Temneparypa okpyxatomiei cpeasl, °C;

A®, - TpeBBIICHHE KPUTUYECKOW TEMIIepaTypbl MOYBBI - 3TO MPEBBIIICHUE TeMIepaTyphl Ha
IpaHuLe MEXy CyXOH M BIIaXKHOW 30HAMU HaJl TEMIIEpaTypoi okpy»katouieil moussl (O - O,), K.

HDpumeuanue - T, ONpenensior, UCIIONB3YS YAEIHHOE TEIJIOBOE CONPOTUBIICHHE BIIaXKHOW NOYBHI (p,,) 1 MOK
60287-2-1 (nmoxmyHkT 2.2.3.2). He ciemyer nmpuMeHSTh pacyeT ¢ M3MEHEHHEM IPEBBILICHHUS TEMIEpaTyphl 3a CHET
B3aMMHOT0 Harpesa kabeneit mo MOK 60287-2-1 (mommyskr 2.2.3.1).

O, u py OTIPEAETAIOT HA OCHOBE UMEIoIIeHcs HHPOPMALIUK O XapaKTePUCTHKAX MTOYBHI.

IMIpumeyanme - BoiOOp COOTBETCTBYIOLIMX XapAKTEPUCTHK ITOYBBI HAXOJIUTCS B CTAJHU PACCMOTPEHUS. DTH
3HA4YEHHS MOTYT OBbITh COTJIACOBAHBI MEX/y H3TOTOBUTEJIEM U OTPEOUTEIEM.

1.4.2.2 Kabenu Ha MOCTOSTHHOE HaMpsbkeHue 10 5 kB
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JlomycTUMyI0 TOKOBYIO HAarpy3Ky KaOeis Ha TIIOCTOSHHOE HaNpsHKEHHE OMpPEeIsioT 10
CIeyrolIel ynpoiieHHoi popmyre:

0,5

A +(v—1)AB,
R[T, +nT, +n(T, +vT,)]

)

rae R' - CONpOTHBIIEHUE >KWIIbI NOCTOSHHOMY TOKY Ha €IMHMILY JJIMHBI IIPU MaKCHMaJIbHOM
paboueii Temmieparype, Om/M.

1.4.3 Kabean, mposo:keHHble B YCJIOBHSIX, KOI/la He cCJeAyeT NONMYCKATh BbICHIXaHMA
M0YBbI

1.4.3.1 KabGenu Ha mepeMEeHHOE HaIMPsHKEHUE

Ecin He cienyer nomyckaTb MUIPALMIO BJIard, OrPaHMYUB IPEBBIINIEHUE TEMIIEPaTypbl
MIOBEPXHOCTU Kabenss A0 3HaueHuss He Oonee A®,, COOTBETCTBYIOUIYI0 TOKOBYIO Harpysky
OTIpeAeIsIoT 1o Gopmyme

0,5
Jo| A0 +nW T, [T ©)
nRT,(1+ 4 + 4,)

Opnako B 3aBHUCHUMOCTH OT 3HaueHuss A®,, Takoe OrpaHHUYEHHE MOXKET OTPA3UThCA Ha
TCMIICPATYpPEC IKHUIBI, KOTOpasd MOKCT TIPEBBICUTH MAKCHMAJIBHO [JOIMYCTUMOC 3HAYCHHUC.
Hcnonp3yeMoe 3HaYeHHE TOKOBOM HArpy3KH [ODKHO OBITh MEHBIIMM W3 JBYX 3HAYCHUH,
MOJTy9eHHBIX 10 popmyre (6) mubdo mo dhopmye (2).

ConpoTuBieHne Kuibl R BBIYUCIAIOT Ui COOTBETCTBYIOIICH TeMIepaTyphbl KHIbI, KOTOpas
MOXET OBITh MEHBIIIE MAaKCUMAJIbHO JOMYyCTUMOro 3HaueHus. I[IpoBomsaT oneHky paboueit
TEMIIepaTypbl ¥ IPU HEOOXOTUMOCTH €€ KOPPEKTUPYIOT.

IIpumeuvyanue - /[ 9eTHIPEXKUIBLHBIX HU3KOBOJIBTHBIX Kabeneid cMm. 1.4.1.1.

1.4.3.2 KabGenu Ha MOCTOSTHHOE HaIpspKeHHE 70 5 KB

JlomyCcTUMYI0 TOKOBYIO HArpy3Ky JUIsl KaOeseidl Ha IMOCTOSHHOE HANpsDKEHUE TONYyYaroT 10
CIEAYIONIeH yIpPOUIEHHOW (opMyse Mo OTHOLIEHHIO K dopmyre mis kabened Ha TEpeMEHHOE
HaTpsHKCHHE:

Ao 17
I = x| @)
nR'T,

ConpoTuBieHue Kujbl R’ cieayeT NpuHATh TAKUM, Kak yKa3aHo B 1.4.2.2.

1.4.4 KabGenu, moaBep:KeHHbIEe NPSIMOMY COJTHEYHOMY M3JIYYEHHIO

JlommycTiMble TOKOBBIE HATPY3KU

YuurteiBas ACHCTBHE COJNHEYHOTO HU3IY4YeHUS HAa Kabeib, JOIMYCTUMYK TOKOBYIO HArpy3Ky
OTIPEACIISAIOT MO CIAEAYIOUUM (opMyJiaM.

1.4.4.1 KabGenu Ha mepeMEHHOE HANPsKEHUE

S _[20-m, 0,57+ u(r, + 7, + 1) - oD HIT; 0’5' ®
| RT, +nR(1+ A)T, + nR(1+ A + A, \T, + T,,)

1.4.4.2 KabGenu Ha MOCTOSIHHOE HampsbkeHue 10 5 kB

r 0,5

AO -oD HT,
R'T,+nR'T, +nR'(T, + T} )

; )

rae 6 - KOO PUIMEHT MOTIOMEHNS COTHEYHOTO M3TYyUEHHUS MMOBEPXHOCTHIO Kabess (cM. TabauIry
4);

H - MHTEHCUBHOCTH COJIHEYHOTO HW3JIY4YCHHS, KOTOPYIO NMPUHUMAIOT JUIS OOJIBIIMHCTBA IIUPOT
paBHO 10° BT/Mz; PEKOMEHIYETCSI, 10 BO3MOXKHOCTH, UCTIOIH30BaTh MECTHOE 3HAUCHUE;
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T," - TEmIOBOE COMPOTHBICHHE OKPYXKAIOIIEH Cpeasl TPH MPOKIAAKe Kabems Ha BO3AYXE C
HOHpaBKOI/I Ha cosiHe4yHoe n3nyyenue (cM. MOK 60287-2-1), K-M/BT;

D - HapyKHBINA UaMeTp Kabems st rToPHUPOBAHHBIX 000I0YEK D, = (Doct213) 107, M

f3 - TOJILIMHA 3AIUTHOTO OKPBITUS, MM.

2 Pacuer norepnb
2.1 ConpoTuBJjieHHeE KUWIbI IEPEMEHHOMY TOKY

ConpoTuBIICHHE KB IEPEeMEHHOMY TOKY R, OM/M, Ha €MHUITY JUTHHBI TIPH €€ MaKCUMaJIbHOM
paGoueli Temmeparype BO BCEX CiIyYasx, 3a HCKJIIOUEHHEM Kalelel, TpPOJIOKEHHBIX B
TpyOompoBogax (cm. 2.1.5), onpeaensior no cieayromiei Gopmyre:

R=R"(1+ys+y), (10)

re R' - CONPOTHBIIEHUE KUIIBI TOCTOSIHHOMY TOKY TPH MaKCHMaJbHOH pabodell Temmeparype,
Om/Mm;

Vs - K03 punmeHT moBepxXHOCTHOTO YPPeKTa;

¥, - Koo urueHT 3 dexra 01U30CTH.

2.1.1 ConpoTuB/IeHHE KHIbI IOCTOSTHHOMY TOKY

ConpoTuBieHHE KUIIbl TOCTOSTHHOMY TOKY R', OM/M, Ha €IMHMILY JJIHHBI IPU €€ MaKCUMaJIbHOM
paboueii TeMriepatype ® onpenesnsoT CIeayoIUM 00pa3oM:

R'=R, [1 + a0 (O - 20)], (11)

rie R, - CONPOTHBIECHHUE KIIBI MOCTOSTHHOMY TOKY Tipu 20 °C, Om/M. 3HaueHue R, yKa3aHO B
MOK 60228. Ecniu xuma He coorBerctByeT MDOK 60228, To 3HaueHue R, MOXKeT OBITH
YCTAaHOBJICHO IO COTJIAIICHUIO MEXIY HM3TOTOBHUTENEM U moTpeOuTesieM. CONMpOTUBICHHUE >KHIIBI
OTIPEACIISAIOT, UCTIOIB3YS 3HAUCHHUSI YASTFHOTO COMPOTUBIICHUS, TPUBEICHHbIC B Tabnue 1;

oy - TemnepatypHbiid kodddumment npu 20 °C Ha KenbBuH (CM. CTaHIApTHBIC 3HAYCHHS B
Tabnuie 1);

® - MakcumainbHas paboduas Temrmeparypa B Tpamaycax lLleabcusi (ompenensiercsi TUIIOM
WCIONIb3YEMOM H30JISIMU), YCTAaHOBIEHHAs B CTaHAApTEe WM TEXHUUYECKUX YCIOBHSIX Ha Kalenb
KOHKPETHOT'O THIIA.

Tabnuna 1 - DnekTpuyeckoe yAeIbHOE COMPOTUBIECHUE U TeMIepaTypHble KOA(POUIIUEHTHI
HCIIOJIb3YyEMBIX METAJIIIOB

Matepuan VY nensHoe conpotusienue npu 20 °C | Temneparypusiii koaddunueHT npu 20
p, OM'M °C ayg, 1/K

a) XKwer
Mexnb 1,7241-10® 3,93-10°
AJIOMAHAI 2,8264:10® 4,03-10°

b) O6on0uka u 6poHs
CBHHEI[ WJIA CBUHIIOBBIE CITJIABBI 21,4-10'8 4,0 102
Craib 13,810 4,5-10°
Bpomsa 3,5-10% 3,0-10°
Hepxageromas cranb 70-10° MoskHO npeHebpeyb
AnroMuHMi 2,84:10° 4,03-10°

IIpumeuyanue - 3HaUCHUS O MEAHBIX TOKOMPOBOMAMIMX XM B3ATHl M3 MOK 60028. 3naueHus nis
QIIOMUHHUEBBIX TOKOIIPOBOIAIINX KHUJ B34ThI 3 MOK 60889.

2.1.2 Ko3ppuumeHT MOBEepXHOCTHOIO 3P dexTa y;
Koaddumuent noBepxHoctHOTO 3 (DHeKTa y; onpeacnsoT no Gopmyse

4
X

U — 12
Y T 1921 0,8x° (12)
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e x; = %10"7&;

f-uacrora, I'n.

3HaveHus k; MpUBEICHBI B TAOIHIIC 2.

@®opmyna (12) TouyHa, ecnmum Xs He TpeBblmaer 2,8, U MOITOMY B OOJBIIMHCTBE CIy4acB
MpUMEHHMa Ha MPAKTHKE.

[Ipu orcyTcTBUM COOTBETCTBYIOLICH (HOPMYIBI I KUJ CEKTOPHOTO W OBAJHHOIO CEUCHHS
PEKOMEHIyEeTCS UCTOJIB30BaTh hopmyiry (12).

2.1.3 Kox¢pdpuument »3¢pdexra Oam3oct y, MIA ABYXKWIBHBIX Kalejeili M JABYX
OJHOKHJIBHBIX Kabesei

Koadpduuuent s dexra 61130cTH ONpeAensioT no Gpopmye

4 d 2
- %99 13
T l92+0,8x;( s j (13)

8 _

rae x° =i10 Tk ;

p ' p
R

d. - TUaMeTp KUJbl, MM;

S - pacCTOSTHUE MEXKIY OCSIMH KU, MM.

3HaveHus k, npuBeeHbI B TAOIUIIE 2.

®opmyna (13) TouHa, ecnu X, He MNpeBbIIAaeT 2,8, U MO3TOMY B OOJBUIMHCTBE CIy4yacB
MpUMEHIMA Ha TIPAKTHKE.

Tabnuma 2 - [loBepxHoCcTHBIN dPdekT u d3PdekT 6anu30cTu. DKCIIEPUMEHTATBHBIC 3HAUYCHUS
k03¢ hueHTOB £ U k),

N [ponuranHas win . ,
HET

Mennas:
- KpyIJias, MHOTOIIPOBOJIOYHAS; Ha 1 0,8
- KpyIJias, MHOTOIIPOBOJIOYHAS; Her 1 1
- KpyTJiasi CeTMEHTHas b. 0,435 0,37
- ToJ1asi, CKpy4YeHHas 110 CIIHPAaJIH; Ja 2 0,8
- CEKTOpHas; Ja 1 0,8
- CEKTOpHas; Her 1 1
AmoMuHVEBaS: X
- Kpyruiasi, MHOTOIIPOBOJIOYHas, Ha, er 1
- Kpyruiasi, 4-cerMeHTHas; Jla, Her 0,28
- KpyrJiasi, S-CerMeHTHas; Jla, Her 0,19
- KpyrJiasi, 6-CerMeHTHasl; Ja, Her 0,12
- CerMEHTHas C IIOBUBAMHU CTPEHT 10 epudepu; Ja, Her 3)

D [IpuBeneHHBIC 3HAYCHUS OTHOCATCS K XKHJIAM, COCTOSIIUM U3 YETHIPEX CErMEHTOB (C ICHTPAIBHBIM KaHAIOM MU
0e3 Hero), IOk KaXKI0TO U3 KOTOPEIX cocTaBisieT 1o 1600 MM>. DTH 3HAYEHHS TIPAIMEHUMBI K TEM JKUIIaM KaOeei,
B KOTOPBIX BCE IMOBHBBHI MPOBOJIOK MMEIOT OJMHAKOBOE HAMPABICHUE CKPYTKH. DTH 3HAYCHUS OKOHYATEIHHO HE
YTBEPIK/ACHBI, T. K. CAM BOIPOC HAXOIUTCS B CTAJMU PACCMOTPEHHSI.

Y st oIpeJieNIeHusl k; CIIeyeT UCIIONb30BaTh CIEAYIOUIYI0 GopmyIy:

d-d(d+2dY
*d +d\ d +d.

; (14)

TIie d; - BHyTPEHHUH TUaMeTp MOJIOH Kbl (LIEHTPAILHOTO KaHalla), MM;

d.' - Hapy KHBIH TMaMETP IMOJIOH KHJIIBI, MM.

3 Jlns xaGenei, MMEIONIMX TOKOMPOBOMISIIYIO KMy, KOTOPAs COCTOMT W3 LEHTPANbHON CErMEHTHOH YacTH H
OJTHOTO WJIN HECKOJIBKHX ITOBUBOB CTPEHT, IIPH ONIPEEIICHUH k; CIIEyET HCIOIb30BaTh CIEeIYIONIyI0 (hopMyITy:

ky = {12¢[(ac - 0,5)* + (ac - 0,5) (y - a) ¢ + 0,33(y - a)* ¢*]+ b(3 - 6b + 4b %)}, (15)

rae b - oTHOIIeHUE O0MIETo CeueHUs epu(epUUHBIX CTPEHT K 00IIEMY CEYCHHUIO TOTOBOW KHJIBI;
C - OTHOIIICHHE OOIIEr0 CEYCHUs] CETMEHTHOM YaCTH JKIIIBI K 00IIEeMY CEYeHHI0 TOTOBOM XIIIBL, ¢ = (1 - D).
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1 _27/n+2/3
(I1+sinz/n)’ v 20+7/n)’

TZIe 11 - YUCIIO CETMEHTOB.

®opmyia (15) mpuMeHMMa [1s ATFOMHHHEBBIX TOKOIPOBOISILIX HKHJI ceueHneM 10 1600 M’

Ecnu obmiee ceuenne nepudepuiiHbIX cTpeHr coctasiseT 6osee 30 % o0Iero cedeHus KUiIbl, TOrJa 3HauUCHHE K
NPUHUMAIOT PaBHbBIM 1.

Y HecmoTpst Ha TO, YTO B HACTOSIIEE BPEMs HET YTBEP)KICHHBIX JAHHBIX, OTHOCSIIMXCSA HETOCPEICTBEHHO K
koa(dumenty k, A amIOMUHHMEBBIX XKW, PEKOMEHIYETCS HCIOIb30BaTh JJIsI MHOTONPOBOJOYHBIX AIFOMHHHEBBIX
KHJ T€ K€ 3HAUCHMUS1, KOTOPbIE MMPUBEICHBI JUT MEIHBIX JKUJI aHAIOTHYHON KOHCTPYKIIUH.

2.1.4 Koxpdunuent »3¢dextra 0O0au3ocTH y, IS TPEeX:KWIBHBIX Kalejgedl H Tpex
OJHOKHJIBHBIX Ka0eJei

2.1.4.1 KabGenu ¢ KpyTIBIMH KHJIAMHA

Koaddunuent spdexra 6auzoctu onpeaenstoT no popmyie

4 2 2
y :x—p4(i) 0,312[i] . L18 , (16)
"192+0,8x, \ s s X,
N 4007
192 +0,8x°
8nf

rae x, = FIOJkP;

d, - TuamMeTp KHIIbI, MM;
S - PACCTOSTHUE MEXKIY OCSIMU KU, MM.

HpnMeanne - Z[J'IH Ka6€ﬂel71, PAacCIIOJIOKECHHBIX B O,HHOI\/‘I MJIOCKOCTH, § - PAaCCTOAHUEC MEKIAY COCCIAHUMH

(ba3aMI/I. Ecmu pacCTosAHUA MEKAY COCCAHUMUA (l)aSaMI/I HC OJMHAKOBBIC, TO § = 4/S,S,.

3naueHus k, MpUBEACHBI B Ta0IHIIC 2.

@®opmyna (16) TouHa, ecnu X, HE MpeBbIMIAET 2,8, U MO3TOMY B OOJIBUIMHCTBE CIy4yacB
MpUMEHIMA Ha TIPAKTHKE.

2.1.4.2 Kabenu ¢ (hacOHHBIMU >KHIJIAMH

Jis MHOTOXXWIBHBIX Kabesei ¢ (pacOHHBIMM JKWJIaMU 3HAuY€HHE ), JOJDKHO COCTaBIATH 2/3
3HAYEHUsI, ONIPEICTIEHHOr0 B COOTBETCTBUU ¢ 2.1.4.1.

I[Ipu stom d. = d, - nuameTrp HKBUBAJICHTHOM KPYIJIOM JKWJIBI C TaKOW € IUIOIIAAbIO
MOTIEPEYHOT0 CEYEHUS U TaKOM K€ CTETEHbIO YIUIOTHEHUS, MM.

s =(d; + t), MM,

/1€ ¢ - TONIIMHA U30JILUN MEXTY KUTaMH, MM.

3HaveHus k, npuBeeHbI B TAOIUIIE 2.

[TpuBenenHas Bbilie (GopMysa TOYHA, €CIU X, HE MpEeBbIIACT 2,8, U MO3TOMY B OOJBIIMHCTBE
CIIy4aeB MPUMEHUMA Ha MPAKTUKE.

2.1.5 IloepxHocTHbIl 3QdekT H 3PdexkT O0JM30cTH B Kaldeasix, NPOJOKEHHBIX B
TpyOOmpoBoaax

st kabemnel, MPOJIOKEHHBIX B TPYOOIPOBOIax, MOBEPXHOCTHBIN 3P hekT U dhdexT 6mm30cTH,
orpezeNneHHbie B cooTBeTcTBUU ¢ 2.1.2, 2.1.3 u 2.1.4, cnenyer yBenuuuth Ha Kodpdurmenrt 1,5.
Jlns1 aTx xabenei:

R=R'T1+ L5(ys + y,)]. (17)
2.2 JImaekTpryecKne NOTepH (TOJBKO I KadeJied Ha MepeMeHHOoe HaNpsxKeHue)

JusnexTpudeckue MNOTEepU 3aBUCIT OT HANPSOKEHUS W CTAHOBSTCS 3HAYUTENIbHBIMH MPHU
OTpE/ICNICHHBIX YPOBHSX HANPSOHKEHUS, COOTBETCTBYIOIIUX MPUMEHSEMOMY H3OJSIHOHHOMY
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Marepuany. B tabnuie 3 ykaszansl 3HaueHus Uj A OOIMIETPUHATHIX U30JIAIIMOHHBIX MAaTEpUAJIOB,
NP  KOTOPHIX HEOOXOAMMO YYUTHIBATH AMDIEKTPHUUECKHE TOTEPH JUISI  TPEXKUIBbHBIX
SKpAaHUPOBAHHBIX WJIM  OJHOXKWIBHBIX  KaOeneil. Her HeoOXoauMMocTu  pacCUUTHIBAThH
TUDIIEKTPUYECKHE TOTEePH ISl HEIKPAaHHUPOBAHHBIX MHOTOXKHIBHBIX KaOenel wiu kaOened Ha
TIOCTOSIHHOE HATpsHKEHUE.

JysnekTpudeckre MOTepU Ha EAUHMILY UIMHBI B Kaxaou ¢dasze W, Bt/m, ompenenstor mo

dbopmyite
W, =wCU’tgd, (18)

rae o = 2mxf;

C - eMKOCTb Ha €ANHUITY JTUHBI, D/M;

U, - HanpsbkeHHUe Ha 3eMIIto, B.

3nauenus tg 0, koddduuMeHTa AUIIEKTPUUECKUX MOTEPh M3O0JSLUUU MPU MPOMBIIIIICHHON
gacToTe U paboueil TeMiiepatype, MpUBEICHbI B Ta0IuUIE 3.

Emkoctb mist kKpyriasix sxwin C, /M, onpeaesnsoT ClIeyonmM 00pa3oMm:

02%10—9, (19)
181In| —
d

c

i€ € - OTHOCUTEIbHAS JUAJIEKTPUUECKas IPOHULAEMOCTh U30JISILHH;

D; - HapyXHBII AMaMETP MO U30JIALNN (MCKII0Yast SKPaH), MM;

d. - AMaMeTp >KUJIbI, BKJIIOUYas SKpaH, €CJIM OH UMEETCS, MM.

@opmyny (19) MOXHO HCHONB30BaTh JIsi OBAJNBHBIX HKHJ, IOJACTAaBUB BMecTo D; U d.
CPEIHEreOMETPUYECKHE 3HAUEHHUSI COOTBETCTBYIOIIMX MAKCUMAJIbHBIX 1 MUHUMAJIbHBIX TUAMETPOB.

3HavyeHus € MpUBECHBI B Ta0IuIe 3.

Tabnuma 3 - 3Ha4eHHUs] OTHOCUTEIIBHON JAUAJICKTPUUECKONW MTPOHUIIAEMOCTH U KO3 UIIMEHTA
,Z[I/IZ-)HGKTPI/I‘ICCKI/IX HOTepL IJIsL U30JII0Un KaGeneﬁ Ha cpe,uHee U BBICOKOC HaHpH)KeHI/IC
MIPOMBIIIIJICHHOW YaCTOTHI

Tum kabenst € tg 8"

Kabenu c nponumannoti 6ymasicnol uzonsyue

. . . . 4 0,01
C BSI3KOW MPOMUTKOM, OJTHOCTHIO MIPOIUTAHHbIE, C TPEABAPUTEIBHOMN IPOMUTKOMN HIIH C ’
MPOIHUTKOM HECTEKAIOIUM COCTABOM

KaGeii Mac/IOHAOIHEHHbIE, ABTOHOMHBIE ~);

Ha HOMUHaJbHOE HanpsbkeHue 10 U, = 36 kB; 3,6 0,0035

Ha HOMHUHaJbHOE HanpsbkeHue a0 U, = 87 kB; 3,6 0,0033

Ha HOMUHaJbHOE HanpsbkeHue a0 U, = 160 kB; 3,5 0,0030

Ha HOMHHAaJIBbHOE Hanpspkenue 1o U, = 220 kB 35 0,0028
MacnoHanoJTHeHHBIE Kabemu B Tpy0Oax o]l TaBJICHUEM 3 3,7 0,0045
['a30HATIOIHEHHBIE KO ¢ BHELIHAM JaBJIeHHEM ra3a ¥ 3,6 0,0040
I"a3oHanonHeHHbIe Kabeny ¢ BHYTPEHHUM JaBJICHHEM rasa 5 34 0,0045
Kabenu c opyaumu suoamu uzonsyuu

4 0,050

Byrunkayuyx

Drunennponunerosas pesuna (EPR) ¥;
JUTs Kabeseil Ha HOMUHAIbHOE Hanpsbkerue a0 18/30 (36) kB Bkiiou.; 3 0,020

JUTs Kabeseil Ha HOMUHAIbHOE Hanpsbkerue cB. 18/30 (36) kB 3 0,005
[MomueuauIXIOpUIHBIH Mactukat (PVC) 8 0.1
) 2,3 0,001

Homustunen (PE) Boicokoii (HD) miu Huskoit (LD) miotaocTH °
Cumtsiii nomuytnes (XLPE)
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JUTs Kabesieil Ha HOMUHAIbHOE Hanpspkerue 10 18/30 (36) kB Bxiiou. (0e3 HamoIHUTENCH); 2,5 0,004

TS Kabeseil Ha HOMUHAIbHOE Hanpspkerue cB. 18/30 (36) kB (0e3 HamomHUTEICH); 2,5 0,001

JUis Kabereil Ha HoOMUHaIbHOE HanpspokeHue cB. 18/30 (36) kB (¢ HamoHUTEIEM) 3,0 0,005
Iomunponunen (PPL): 2,8 0,0014

Juisl KaOeJleil Ha HOMHUHAJIbHOE HanpshKeHHe, paBHoe Wi cB. 63/110 kB

REeIE JUIL KaXJIOro THIA KaOened yKas3bIBalOT JOIYCTUMBIE 3HAYEHHsI IPH MaKCHUMAaJIbHO JOMYCTHMBIX
TeMIICpaTypax, BO3HMKAIOMUX IIPU CaMbIX BHICOKUX HAIPSIKCHUSX.

D Cm. MK 60141-1.

9 Cm. MDK 60141-4,

Y Cm. MK 60141-3.

9 Cm. MDK 60141-2.

9 Cm. MDK 60502-1 1 MDK 60502-2.

IHIpumeuanue - Ecim 3nauenus U, paBHBI 3HaUCHHUSM, NPUBEIECHHBIM HIDKE WK Oojiee, TO B 3TOM Cilydae
CIIeIyeT YIUTHIBAaTh 3HAUCHHUE AUIIEKTPHUECKUX TOTEPH!

Tun xabens U,, xB

Kabenu c nponumannou 6ymasicnoii uzonayuei.
- C BSI3KOH MPOTHUTKOI; 38
- MacJIOHANOJHEHHEIE Kabeau 1 Kabeau ¢ ra30M Mo JaBIeHUEM 63,5

Kabenu c usonsyueii opyaux 6uoos:

ByTtunkayuyx 18
OrunennponwieHosas pesnHa (EPR) 63,5
[omusuamwmxnopunasiii wiactukat (PVC) 6
[ommatunen (PE) Bricokoii (HD) mu Huskoii (LD) mnotHOCTH 127
Curuterid mosmmaTriieH (XLPE) (6e3 HamoHATENeH) 127
Crruteiid nomaTIiieH (XLPE) (¢ HanomauTeIeM) 63,5

2.3 KoappuuuenT norepp Ajst 0007109KH M IKpPaHa (TOJbKO VI Kalejiell Ha nepeMeHHoOe
HaNnpsiKeHUue MPOMbIIIJIEHHON YacTOThI)

ITotepy B 000J0YKE MM DKpaHE }\,1 CKJIaAbIBAKOTCA M3 IIOTEPH 00y CIOBIIEHHBIX
2
HUPKYJIUPYIOIMIUMHA TOKAaMHA 7\,'1 1 BUXPCBbIMU TOKaAMU 7\,"] CJICAYyOIHUM 06pa30M:

A=A +A" (20)

@opmynst (23)-(51) BeIpaxkaroT moTepu B 00OJOUKE Hepe3 OOIIMe MOTepU B Kiiie (HKUIAX),
MpUYEM B Ka)XIOM OTAEIbHOM cCllydyae yKa3aHO, KaKoW BHJ IMOTEPb JIOJKEH OBITh PacCMOTpPEH.
DopMyITBI 17151 OTHOKUIBHBIX Ka0Oenei MpUMEHUMBI TOJIBKO K OJHO(A3HBIM IETSM, BIMSHIE TOKOB
yTEUKH Ha 3eMJII0 HE YyuuTbiBaercs. [IpuBonmarcs MeToAbl Uil TJIAJKUX U TOQPUPOBAHHBIX
000J10Y€eK.

Jis oHOXKUIIBHBIX Kabeneill ¢ 000JI0uKaMH, COETUHEHHBIMU C 00OMX KOHIIOB AJIEKTPUYECKOM
CEKI[MH, CJIEAYET YUUTHIBATH TOJIBKO MOTEPU BCIEACTBHE HUPKYIUPYIOLUIMX TOKOB B 000JI0YKaX (CM.
2.3.1, 232 u 2.3.3). DIEKTPUUECKON CEKIMEH CUMTAETCS YacTh TPAcChl MEXIAY TOYKaMH, B
KOTOPBIX COETMHEHBI 000JIOUKH MIIN SKpaHbl BCeX Kademneil.

OOBIYHO MPUHUMAIOT B PAacueT yBEIMYEHHUE PACCTOSHUS MEXOY KaOelsMU B OMNpeesIeHHBIX
TOYKaX Tpaccel (cm. 2.3.4).

st kabeneit ¢ CEeTMEHTHBIMU KUJIaMHU OOJIBIITUX CeUYeHUN KOd(PPUIIUEHT MOTeph TOJDKEH OBIThH
yBEJIMYEH, YTOOBI Y4eCTh IOTEPH, BHI3bIBAEMbIE BUXPEBBIMU TOKaMHU B 000104Kax (cM. 2.3.5).

Jlns cucteM ¢ epeKpecTHbIM COeTUHEHHEM 000JI0UeK HE CIeAyeT MoJjlarath, YTO Majible CeKINH
JIEKTPUYECKH HMJAEGHTHYHBI, W TIOTEPU BCJIEICTBUE I[MPKYJISAIUM TOKOB B  000JI0YKax
He3HauMTeNbHbl. B 2.3.6 maHBl pEeKOMEHIAIMM IO PacyeTy YBEIUYCHHUS TMOTepb B O0O0JIOYKAX,
YTOOBI OBLIT YUTEH 3TOT AJIEKTPUUYECKHUI JucOanaHc.

VYaenbHble 3JEKTPUYECKHE COMPOTUBICHUS W TeMIepaTrypHble KO3(pGUIUEHTHl CBHUHLA H
QIIOMUHUS, HEOOXOAUMBIE JJISl pacuyeTa CONPOTUBICHUS 000JI0YKU R, TpuBeaAeHBI B Tabnmie 1.

B dopmynax (23)-(27), (29), (30), (44)-(48), (50), (51) ucnonb3yeTcsi 3HAaUCHUE COMPOTUBIICHUS
000JIOYKHM WJIM 3KpaHa IMpU MaKCHMAJIbHOM TeMiiepatype. MakcUMaiIbHYIO TeMIepaTypy 000JI0UKH
WJIM 9KpaHa OIpeeNsioT no Gopmysie

OnekTpoTexHuveckas bubnuorteka Elec.ru




OnekTpoTexHuyeckas bubnuorteka Elec.ru

Ose = O, - (PR + 0,5Wy) Ty (21)

rae Oy - MakcuMaibHas padouas TeMiepaTypa SKpaHa Wi 0007104kH kadens, °C.

[TockonpKy TemmepaTypa OOOJIOYKHM WM SKpaHa sBIsieTCsl (QyHKUIMEH Toka [, Tmpu pacuere
UCTIOJNIB3YETCSl METO MOCIIEAOBATEIbHBIX TPUOIVKESHHH.

ConporuBieHre OOOJOYKM WM DJKpaHa TIpU MaKCHUMalbHOW Temmeparype R, Owm/m,
OTIPEIETISIOT O (hopMyJie

Ry= Rso[l + U«20(®sc - 20)], (22)

rae R, - CONpOTUBIIEHNE 000I0YKH WiH SKkpaHa kadens mpu 20 °C, Om/Mm.

2.3.1 /IBa OAHOKUJIBHBIX U TPH OJHOKWJIBHBIX Ka0ess (PacnoJio;KeHHbIe TPEYroJIbHUKOM),
000/10YKH KOTOPBHIX COeIMHEHbI HA 000UX KOHIAX KAXKI0H JIeKTPUYECKOI CeKIIUuN

Jnst AByX OJHOKUIIBHBIX M TPEX OJHOXWIBHBIX Kabened (pacrojioKEHHBIX TPEYTOJBHHKOM),
000JI0UKH KOTOPBIX COEIMHEHBI Ha 000MX KOHIaX, KO3PUIIUEHT MOTePh ONPEAeIstoT o Gopmyme

a=f L (23)

0O
1+ =
X

rae Ry - cOmpoTHBICHHE OOOJNOYKM WIM SKpaHa Ha eIUHMIYYy /JJIMHBI Kabens Hpu ero
MaKkcUMallbHOU paboueii Temneparype, Om/M;

X - peakTHBHOE CONpPOTHBICHHE OOOJOYKHM WM SKpaHa Ha EJUHUIY [UIMHBI Kabems, Om/M,
ompezaenseMoe 1o popmyie

X =2wl107’ ln[é}
d

o = 2xf, 1/c;
S - paCCTOSIHUE MEKIY OCSIMHU JKWJT B TAHHOM AIICKTPUUECKON CEKIIUH, MM;

d - cpeqHuit TuamMeTp 00OJIOYKHM, MM, KOTOPBII TPH OBAIBHBIX XKHMJIaX BBIPAXKACTCS Kak +/d,,d, ,

rne dy u d, - OONBIIOW W Malblii CpegHUEe AWaMeTpPhl OOOJOYKH COOTBETCTBEHHO; IS
1
ro()pupOBaHHBIX 000104eK d BhIpaxaeTcs Kak /2 (Do + Dj);
A" =0, T.e. moTepu, 00yCIOBIEHHBIE BUXPEBHIMU TOKAMH, HE YYUTBIBAIOTCS, 32 UCKIIIOUEHUEM

Kabelell ¢ CerMeHTHBIMH >KWJIaMH OOJBIIOTO CeueHHs, Koraa A”] OmpenensioT MO0 METOHy,
MPUBEJICHHOMY B 2.3.5.
2.3.2 Tpu OaHOKHMIBHBIX Kaless, PacmojOKeHHbIe B OJHOH IUIOCKOCTH, ¢ PeryJspHOM
TpaHcno3uiueii (0007109KH coeTMHEHbI HA 000MX KOHIIAX KAMKAO0M JJIeKTPUIECKON CeKIHM)
Jlis Tpex OAHOXWIBHBIX KaOesel, pacrooKeHHbIX B OJHON IIOCKOCTH, CO CPEHUM Kabemem,
paBHOYIAJIEHHBIM OT HApY’KHBIX Kalelsel, ¢ perysipHoi TpaHcmo3uiue kabeneit 1 o0ol0uKamuy,
COCMHEHHBIMU B K&KION TPEThEU TPAHCTIOZUIIUH, KOAPPHUIUEHT MOTEPh ONPEACISIOT 1Mo Gopmyie

Al=——, (24)

rae X; - peakTUBHOE CONPOTUBIICHHE HA CIUHHMILY JJIUHBI 000s10uk, OM/M, OmpenessieTcs mo
dbopmyite

X, =20107In 23\/5[5) ;

A"y =0, T.e. moTepu, 00yCIOBIEHHBIC BUXPEBHIMU TOKAMH, HE YUYUTBHIBAIOTCS, 32 MCKIIIOUCHUEM
kabeneld C CErMEHTHBIMHU J>KMJIaMU OOJBIIOTO0 CEUYEHHWs, Korma A'| OmpeneNsitoT Mo METOoNy,
MIPUBEAECHHOMY B 2.3.5.
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2.3.3 Tpu oxHOKUIBbHBIX KaleJisi, pacioyio:KeHHbIe B 0OJHOM NMJI0CKOCTH, 0€3 TPAHCIO3ULHHU
(000J104KH coeJUHEHbI HA 000UX KOHLAX KaKA0i 3J1eKTPUYECKOH CeKIHM)

st Tpex OAHOKUIIBHBIX KaOelne, pacroloKEeHHbIX B OJTHOM TUIOCKOCTH, CO CPEAHUM Kabenem,
paBHOYJAJICHHBIM OT HapyXHBIX KaOenei, 6e3 TPaHCIO3UIIUU U C 000JI0YKaMHU, COeAMHEHHBIMH Ha
000MX KOHIIAX JJICKTPHUSCKON ceKimu, KodPPUIMEeHT moTeph s Kadels, UMEIoIIero Hanbdoee
BBICOKHE MOTEpH (T.€. HAPYKHOTO Kabels, HeCyIero OTCTaromIyo ($hasy), onpeaeistoT mo popmyie

2 2
MF& 0,275P2 N 0,225Q2 N 2R POX,, ' (25)
R|R+P R+0* B[R +P)R+0)
st npyroro HapyskHOTO Kabens Ko3(pPUIMeHT moTepb ONpeaessoT mo Gopmyiie
2 2
| e et e | 2o
R R +P R+0* B[R +P)R +0?)
Jlist cpenrero kabenst ko3 GHUIMEeHT oTeph OMPEASISIOT 1o GopMyIie
R 2
A== 2Q 2 @7
R R +0Q
rne P=X+X,;
X
— X _ m ;
Q 3

X - peakTHBHOE CONPOTHBIICHHE OOOJOUKM WJIM 3KpaHa Ha €JUHMILY JJIUHBI KaOens IS JBYX
COCEIHUX OJIHOKUIIbHBIX Kabeneit, OM/M, onpenensercs no Gpopmyie

X =2wl0’ ln(ﬁ}
d

X - B3aUMHOE PEaKTHBHOE COMPOTHBICHUE HAa CIUHHMILY JUTMHBI KaOels MEXIy 000J0YKON
Hapy)XHOTO KaOelsi M JKWJIaMH JABYX JAPYTUX, €CIM KaOelnu pacliojiOKEHBI B OJHOW IUIOCKOCTH,
Owm/m, onipesensiercs o popmyIie

X, =20107In (2);

A" = 0, T.e. moTepH, OnpeaensieMble BUXPEBBIMH TOKaMH, HE YUUTBHIBAIOTCS, 32 UCKIIIOUCHUEM
kabemeld C CErMEHTHBIMHU J>KMJIaMU OOJBIIOTO CEUYEHHWs, Korma A'| OmpeneNsitoT Mo METOony,
MIPUBEACHHOMY B 2.3.5.

HomuHanpHbIE TOKOBBIE HArpy3KH Uisi KaOenel, MpPOJIOKEHHBIX B BO3MyXe, JOKHBI OBITh
OCHOBaHbl Ha TIPUBEJCHHOW BHIIIE TEpBOH QopMmyle, T.e. Ha TOTEPSAX B HAPYKHOM Kaberne,
HEeCyIIIeM OTCTaIIyIo (a3y.

2.3.4 Bausinue WM3dMeHEHHMsI PACCTOSIHUSI MEXKAY OAHOKWIbHBIMH Ka0eJasiMH HAa y4YacTKe
MEKIy TOUKAMH COeIMHEHHS 000/109eK

B memsx OmHOXWIBHBIX KaOeled ¢ 000J0YKAMH, COCAUHEHHBIMH Ha OOOHMX KOHIAX WU,
BO3MOJKHO, B MPOMEXYTOYHBIX TOYKAX, MUPKYIUPYIOIMIUE TOKH W OOYCJIOBJICHHBICE UMHU TOTEPH
BO3pACTalOT 1O MeEpe YBEIUYCHHUS PACCTOSHUS MEXKIy KaOelsMH, MOITOMY PEKOMEHIIYeTCs
WCIIONIh30BaTh KaK MOJYKHO MEHBIIIEE PACCTOSHHE MEXay Kabemsmu. ONTHMalbHOE PACCTOSHHUE
MO>KHO TIOJTYYUTh MyTEM y4eTa KaK oTeph, TAaK U B3AaMMHOTO HAarpeBa Kadeei.

He Bcerna Bo3MOXXHO TIPOJIOKHUTH KaOenn, coOJto1asi OAMHAKOBOE PACCTOSIHUE MEKIYy HHUMH Ha
MPOTSHKEHUH BCEH Tpacchl. Hibke MpUBOAATCS PEKOMEHAAIMUA OTHOCUTENBHO pacuera MOTeph B
000J10YKe BCIICICTBUE LHUPKYIUPYIOIMUX TOKOB, KOTJa HEBO3MOXHO TMPOJIOKHUTh Kabemu ¢
MOCTOSIHHBIM PACCTOSTHUEM MEXIy HUMU Ha MPOTSHKCHHH JJIMHBI OJTHOW IJIEKTPUYECKOW CEKIUH.
Cekmueld cuuTaeTCs YacTh TPACChl MEXAY TOYKAMH COCIUHEHHs OO0O0JIOYeK BceX Kalesei.
[IpuBeneHHbIE PEKOMEHIAIMHN JAIOT 3HAYCHHUS KOIPPUIIMEHTOB MOTEPb, KOTOPHIE OTHOCSITCS KO
BCEW CEKIMH, MPU ATOM CJEIAYET OTMETHTh, YTO COOTBETCTBYIOIIHE 3HAYEHHUS COMPOTHBICHUS
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KUJIbl M BHEIIHETO TEIJIOBOTO COIPOTHUBIICHHUS JOJKHBI OBITh pAacCUYMTAaHbl HAa OCHOBAaHUU
HAaUMEHBIIIETO PACCTOSHUS MEXIY KaOelsMU B TF0OOM MECTE CeKIIUHU:

a) Ecnu paccrossHre Mex Iy KaOelssMH B CEKIIMHM HE MOCTOSHHOE, HO M3BECTHBI PA3IMYHBIC €TI0
3HaueHus, To 3HaueHue X B 2.3.1, 2.3.2 u 2.3.3 caenyeT onpenensTh CASAYIOUIIM 00pa3oM:

LX, X+ 4+ X,

X , (28)
L+, +..+1
rae ly, I . . . 1, - ATUHBI C PA3MUYHBIM PACCTOSTHUEM MEXIy KaOeJIsIMH BJOJIb 3JIEKTPHUUECKOM
CEKLINN;
X4 Xp . . . X, - pCaKTUBHBIC COMPOTHUBICHUS HA €IUHUILY JJIWHBI KaOemsi, COOTBETCTBYIOIIHE

dbopmynel npusenensl B 2.3.1, 2.3.2 unm 2.3.3, T1€ UCMONB3YIOTCS COOTBETCTBYIONINE 3HAYCHHS
PACCTOSIHUM Sq, Spy. - - Sp.

b) Ecnu B kakoi-mm00 CEKIMM PACCTOSTHUE MEXKAY KaOelssMH U €r0 OTKJIOHEHHUS BIIOJIb TPACCHI
HE M3BECTHBI U HE MOTYT OBITh OINpEAENeHBbl, TO MOTEPH B ITOH CEKIUHU, OMpECIICHHBIC Ha
OCHOBaHUU PACUETHOTO PACCTOSHUS MeXay KaOelasiMH, clieyeT yBeIU4uTh Ha 25 %, 3T0 3HaUeHHe
COOTBETCTBYET KaOessiM BBICOKOTO HANpsKEHHsT CO CBHMHLOBOM o0omnoukoil. [lo cormamienuio
MOXXHO HCIIOJIb30BaTh JPYroe yBelWdeHue, eciu 25 % He COOTBETCTBYET YCIOBHUSIM YaCTHOTO
CITydasi POKJIAIKH.

c) Ecnu cexuus BKIIIOYAET PaCHIUPSIIONIUICS KOHEIN, TO YBEIWYCHHUS IO TEPEUYHUCICHUIO b)
HEJIOCTAaTOYHO, M PEKOMEHJYETCs MPOU3BECTH OLEHKY pACCTOSHUS W PacCUUTaThb MOTEPU IO
yKa3aHHOH B MEpEUYHCICHUH a) METOTUKE.

IMpumevanue - Takoe yBenuyeHHe HE JOMYCKASTCS LIS JIMHUH ¢ COeIUHEHHEM 000JIOUYEK B OMHOM TOYKE HITH
MIEPEKPECTHBIM COeTMHEHHEM (CM. 2.3.6).

2.3.5 Bausinne cerMeHTHBIX KT 00JIBIIOT0 CeYeHUs

B cnyuae, xorma koddduimeHToM OMU30CTH HEIb3s NpeHeOpedb (HampuMep, MpU SKHIaxX
OO0JIBIIOTO CEYECHHSI, TPECTABMISIOMNUX COO0I N30IMPOBaHHBIE CETMEHTHI), KOOPPUIIMEHT TOTEPh B
obonouke A"y muas 2.3.1, 2.3.2 u 2.3.3 Henb3sd HE y4uuThIBaTh. Ero cienyeT omnpeaenuTh MyTeM
YMHOKEHUS 3Ha4eHUsI A"}, MOIy4eHHOTOo 10 2.3.6 1715 3TO KOHCTPYKIUH Kabens, Ha KO3 PUIIHEeHT
F, onpenensemsrii mo gpopmyiie

4M*N* +(M + N)
F= : i, (29)
4Mm2 +1) N2 +1)
R y
rae M =N = Xi - Ui Kabenei, pacroioKeHHbBIX TPEYTOJIbHUKOM,
— RS
X+X,
R - Ui Kabemei, pachojI0KEeHHBIX B OJHOM TUIOCKOCTH Ha PAaBHOM PACCTOSHUHU

JpyT OT Apyra.

Ecnu paccrosiHue Mexay KaOeasiMH B CEKIIMM HETOCTOSHHOE, 3HaYeHHue X ClIeAyeT ONpeaesTh
1o 2.3.4, mepevncIICHHE a).

2.3.6 OgHoxU/IbHBIE Ka0eH ¢ coeJMHeHneM 000/104eK B OIHOM TOYKe WU MepPeKPeCTHbIM
coeJUHEHHEeM

2.3.6.1 IloTtepu, 00yciIOBIEHHBIE BUXPEBBIMH TOKAMH

Jis ONHOXKUIIBHBIX Kabened ¢ coelMHEHHUEM 000JOYeK B OJHOW TOYKE WM NEPEKPECTHBIM
coelMHEHUEeM K03(p(PULMEHT MOTeph BCIEICTBHE BUXPEBBIX TOKOB OMpEACHSCTCA CIEAYIOIIUM
obOpazoM:
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R t,)’
A== gs/10(1+A1+A2)+%, (30)

1,74

BD107° ~1,6
(8D )

Ps - YAETBHOE AIIEKTPUUYECKOE COMPOTUBIICHUE MaTepuana 000JI04KH Ipu paboueil Temmeparype
(cm. Tabmuy 1), Omm;
Dy - HapyXHBII [uamMeTp 000JI0UKH Kabels, MM.

NNpumeyanune - J[n1 rodpupoBaHHBEIX O0OJOYEK CIIEAYeT MPUMEHATh CPEIHUN HAPYXHBIA JHaMETp
D oc + D it 4t
KR4
2
t, - TOIIIMHA 000JIOYKH, MM;
o =2nf
4
y y (Bt,)
HDpumeuanune 1 -/ xabeneil B CBUHIOBOI 000JIOYKE g MOKHO NPUHATH 32 €IUHUIYY U WIEH —
12-10

MOJKHO HE YUUTbIBATD.

Npumeuvanue 2 - [l xabeneil B alfOMHUHUCBON 000JIOUKE MOXKET OBITH HEOOXOJMUMO ONpeNeieHue 000X
YJICHOB, €CITU TuaMeTp 00oouku Oosee 70 MM, miir 000JI0YKa TOJIIIEC YeM OOBIYHO.

HDpumeuanune 3 - Jlna kabenedl C NPOBOJOYHBIM OSKPAaHOM W BBIPDABHUBAIONIEH JICHTOW WM C
(OJIBrUPOBAHHBIM YKPAaHOM MOBEPX MPOBOJIOK MOTEPSIMH 32 CYET BUXPEBBIX TOKOB MOXKHO NPEHEOpEUb.

.,
@opmynsl a7 onpeAeneHus Ay, A; u A, npuBeieHbl HIDKE (B KOTOPBIX m = RTIO ! npu m < 0,1
s
Ay 1 Ay MOXHO HE YUYUTHIBATH).
1) Tpu OIHOKUIBHBIX KaOelsl, PacIoNI0KEHHbBIX TPEYTOJIbHUKOM:

2 2
,10:3 _m_ (i) , (31)
1+m, \2s
d (0,92m+1,66)
A, = (L14m>* + 0,33{—) : (32)
2s
A =0. (33)
2) Tpu OTHOKWIIBHBIX KaOeJIsi, pacrol0KEHHBIX B OJTHOM MIOCKOCTH:
a) IIEHTPAJIbHBIN Kabemb:
2 2
A, =6 _m_ (i} , 34
1+m, \2s
d (1,4m+0,7)
A, = 0,86m3’°8(—j , (35)
2s
Ay =0; (36)

b) HapyxHBII Kabeb, Bemymias ¢asa:
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2 2
Jy =15 22— (iJ , (37)
1+m, \2s
d (0,16m+2)
A, = 4,7m0’7[—) , (38)
2s
d (1,47m+5,06)
A, = 21m3’3[—J ; (39)
2s
C) Hapy>KHBII kabenb, oTcTaromas (asa:
2 2
Ay =15 —— (ij : (40)
I+m, \ 2s
0,5 (m+1)
Al:_0,74(m+2)mz (ij ’ a1
2+(m-03) \2s
d (m+2)
A, = 0,92m3’7(—j . (42)
2s

2.3.6.2 Ilotepu, 00ycliOBIIEHHBIE IUPKYIUPYIOIIUMHI TOKAMH

[ToTepu, 00ycCIIOBICHHBIE IUPKYJINPYIOIIUMHA TOKAaMH, PaBHBI HYJIO JJISl JMHUH C COCIMHECHUEM
obonouek kabesneil B OJHOM TOYKE M JUHHMHA C TEPEKPECTHBIM COEIMHEHHEM O000J0YeK U
paszeneHreM Kak0ii OCHOBHOM CEKIIMU Ha TPH AIEKTPUIECKH HICHTHYHBIX MAJIBIX CEKIIHUH.

Ecnu nuHus ¢ mepeKkpecTHhIM COeIMHEHHEM O00JIOUEK COAEPKUT CEKIIMHM CO 3HAYUTEIbHBIM
aucOaJaHcoOM, BO3HUKAeT  Pa3sHOCTh  HANpPsDKEHHS, BBI3BIBAIONIAs  IOTEPU  BCIEACTBHUE
LIUPKYJIUPYIOLUINX TOKOB B 3TOW CEKIMH, KOTOPbIEe HEOOXO0AUMO YUECTb.

Jlnst TUHMIA, B KOTOPBIX U3BECTHBI (PAKTUYECKHE ITTMHBI MAJIBIX CEKITUH, KOO OUIIMEHT MOTeph A')
MOXXHO  OMNpENeNUTh  IMyTeM  yMHOXEHUS  Kod(pQUIMEeHTa  MOoTepb,  OOYCIIOBICHHBIX
[UPKYJIUPYIONIMMH TOKAMH, PACCUUTAHHOTO ISl JAHHOW KOHCTPYKLHMH KaOems, Korjaa o0OJOYKH
COCIMHEHBl M 3a3€MJICHbI Ha O0OMX KOHI[AX KaXJO0H OONbLIONW ceKuuu 0e3 MepeKpecTHOro
COE/IMHEHUS, Ha

p2+q2+1—p—pq—q. 43)
(p+q+1)

B nt000it OonbInoi cekuu UMEIOTCs JIBe 0oJiee JJIMHHBIE MaJible CEKIIUU, KOTOPBIE B p U g pa3
0oJIbIlIe IIMHBI CaMOl KOPOTKOM Majol ceKIuH (T.€. JUIMHBI MaJbIX CEKIUN paBHBI d, pa U ga, T1ie
a - JJIMHA caMOi KOPOTKOM CEKIIH).

DT0 BBIpaKEHUE MOKA3bIBACT TOJIBKO PA3HUILY MEXAY ATUHAMH MaJlbIX CEKIUH.

Heo0xoanMo Takxke y49nuThIBaTh JIIOOBIE OTKIOHEHHS B PACCTOSIHUN MEXKTy KaOesiMH.

Ecnu nnuHbI ManbIX ceKIUi He U3BECTHBI, TO p CIENYET NPUHATH 3a €UHHUILY, a ¢ IPUPABHITH K
1,2, B pe3ynbrare noaydaercs 3Hauenue 0,004.

2.3.7 IByxX:KuJibHbIe HeOPOHHPOBAHHBIE Ka0eu B 001el 000/10UKe

JUist IBYXOKUIIBHOTO HEOPOHMPOBAHHOTO KaOeJIsl, N30JIMPOBAHHBIE )KUIIbI KOTOPOTO 3aKIIOUYCHBI B
00IIyI0 METANIMYECKYI0 000JI0UKY, BETUYMHON A'| MOXKHO mpeHeOpedb, U KOIPHUIMEHT MOTEPh
OTIPENIeNIAIOT MO OJTHOW U3 CIIEAYIOUINX (POPMYIT:

- IPU KPYTJIBIX WM OBaJbHBIX JKUJIaX

2114 2 2
,@vl:M N B e Iy (44)
RR, d d
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IIPU CEKTOPHBIX JKHMIIAX

21n0-16 2 2
= 108’107 (1485 +1Y| | 204 1,487 +¢ ’ 43)
RR d d

s

rae o = 2muf;

f-u4acrora, I'1i;

C - PacCTOSTHUE MEX/Ty OCBIO OJTHOM JKMJIBI M OChIO Ka0eJIs;

7| - paANyC OKPY>KHOCTH, OIIICAHHON BOKPYT IBYX (DACOHHBIX KU, MM;
d - cpeqHuit EaMeTp 000JOYKH, MM;

- IIpU OBANBHBIX XWJax d BbIpaxaeTca Kak +/d,d , rne dy u d, - MakCUMaJbHBIA W

MUHHAMAJIBHBIN CPEAHUE TUAMETPBl 000JIOUYKH COOTBETCTBEHHO;

- 7U1s TOPUPOBAHHEIX 0005I04eK d BEIpakaeTcs Kak /2 (Doe + Dy).

2.3.8 TpexxkuabHble HeOPOHMPOBaHHbIE Kaldeu B 001Ieil 000/10UKe

JU1st TpEeX>KUITBbHOTO HEOPOHUPOBAHHOTO KaOEIsl, H30JIMPOBAHHBIC JKUIIBI KOTOPOTO 3aKIIOUYEHBI B
O0IIYI0 METAIITUYECKYI0 000JI0UKY, BETMUYMHOU A'| MOXKHO NpeHeOpeub, U Kod(h( UIIMEHT MOoTeph
OIIPEETISIOT IO OAHOM U3 cienyomux Gopmy:

- TIPY KPYTJIBIX MJIM OBAJBHBIX XKHJIAX, IPU CONPOTUBICHUH O00OJIOUKU R,, MEHEE MM PaBHOMY
100 MxOm/Mm

. 3R |(2cY 1 2\ 1
3 I rrweil 3 et )
1+(‘107) 1+4(S107j
@ @
- IPU KPYTJIBIX WM OBAJbHBIX JKUJIAX, PU COMPOTUBIEHUH 000704ukU R, 6onee 100 MkOm/m
2 2
an = 32028 g, (47)
RR \ d
- IPY CEKTOPHBIX KHJIaX, IPH JIIOOOM Ry
2
ﬁnlzo,%%(M;tJ 1 . 4g)
1+ (&107]
@

i€ 71 - PAJyC OKPYXHOCTH, OTIMCAHHOM BOKPYT TpeX (haCOHHBIX KHII, MM;

{ - TOJIIIMHA U3OJISIIMN MEXTy KHUJIaMHU, MM;

d - cpennuii nuaMeTp 000JI0UYKU, MM;

- IIpU OBAJIbHBIX XUJIAX d BbIpakaeTcst Kak +/d,d, , rne dy 1 d,, - 60JIbIION U Malblil cpeaHue

JTMaMEeTPhl 000JIOUKHU WIIH SKPAHA;

- 151 ToppUPOBAHHBIX 000J104eK d BbipaxkaeTcs Kak 1/2 (D, + Dj).

2.3.9 /IByX:kHJIbHBbIE U TPEXsKWIbHBbIE Ka0e/M €O CTAJIbHOM JIEHTOYHOIl OpoHel

BBenenue cranmpHON JIGHTOYHOW OpOHM TPUBOJUT K BO3PACTAHHIO TIOTEPh B 000JIOUKE
BCJIEJICTBHE BUXPEBBIX TOKOB. 3HaueHus A", mpuBeneHHsle B 2.3.7 u 2.3.8, cieqyer yMHOXKHUTD Ha
cienyromuid KodppuimeHT, ecim Kabellb UMEET CTATbHYIO JICHTOUHYIO0 OPOHIO

2

I+ — | ———1, (49)
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re d4 - cpeaHuiA TuaMeTp OpOHH, MM;

[l - OTHOCHTE/IbHAas MarHUTHas MPOHHMIAEMOCTh CTAJbHOM JIEHTHI (OOBIYHO MpUHHUMaeMas 3a
300);

d - SKBUBAJICHTHAs TOJIIMHA OPOHH, MM, OTIpeienssemMast o Ghopmyie

rie A - miou@aab NonepeyHoro ce4eHust OpoHH, MM

DTa nmompaBka OTHOCUTCS TOJIBKO K JieHTaM ToiamuHon 0,3-1,0 MM.

2.3.10 KabGesu ¢ oT1eJIbHO OCBUHIIOBAHHBIMH KUJ1aMu (THNA SL), OpoHUpOBaHHbIE

Jnst TpeXKMIIBHOTO Kabens, Kakaas HW30JMPOBAaHHAs JKMJIa KOTOPOTO HWMEET OTACIbHYIO
CBUHIIOBYIO 000JI04KY, A"| paBHO HyNI0, U KOd(D(PHUIMEHT MOTEph A 000JO0UEK OMPEACISIOT 1O
dbopmyre

a1 (50)

o)
1+]
X

e X=2w10"In (%), Om/Mm;

S - pPacCCTOSTHHE MEX]Ty OCSIMU KUJI, MM.

Koaddumument nmoteps A511 HEOpOHUPOBAHHBIX Kabenel, Kaxkaasi H30JIMPOBaHHAsS )KHJIa KOTOPBIX
UMEEeT OTJENIbHYI0 CBUHIIOBYIO 000JI0UKY, MOTy4atoT 1o 2.3.1.

2.3.11 ITorepu B 3xkpaHax u 000/104Kax KaldeJiei, MPOJIOKEHHBIX B TPYOONIPOBOAAX

Ecnu kaxnpas xuina kabens B CTaJbHOM TPYOONPOBOJE MMEET 3KpaH TOJBKO MO H3OJSAIHH,
HalpuMmep, CBUHLOBYIO 000JIOUKY MJIM MEIHYIO JIEHTY, OTHOLIEHHE MOTEPh B dKpaHe K MOTEPSIM B
KHJIE MOXKET OBITH OIpeesieHo N0 GopMyIie, mpuBeaAeHHON B 2.3.1 a1 000JI04KH OJTHOKUIBHOTO
Kabeis, IpH yCIOBUH, YTO B 3Ty (hopMyily OyAeT BHECEHA IONpaBKa Ha JIOMOJIHUTENIbHBIE TOTEPH,
BbI3bIBAEMbIC HAJIMYUEM CTAJIbHOMN TPYOBI.

B pesynbrare sToit monpaBku popMysia MpUOOPETAET CACAYIOIINA BUI:

p=B o (51)

1 R (R j2
1+ —
X

Ecimu kaxnmas wW30iMpoBaHHAs JKWJa HWMEeT OOOJIOUKY SKpaHHOTO THIA W HEMAarHUTHOE
YCHJIMBAIOIIEE IOKPBITHE, HCIOJB3YeTCs Ta ke (opMmylia, HO CONPOTHUBICHUE R; 3aMEHSETCS
napayyiebHON KOMOWHAIMEH COMPOTUBIICHHSI 000JOYKH U yCUIUBAIOLIETO MOKphITHs. duamerp d
3aMEHsETCs BEJINUNHON d':

2 2
d'— % (52)

rne d' - cpeHuit TuamMeTp 0O00JIOYKH U YCHIIMBAIOLIETO MOKPHITHS, MM;
d - cpemHMIl TMaMeTp dKpaHa WM 000JI0UKH, MM;
d> - cpeHUI TuaMeTp yCUIIMBAIOLIETO IOKPBITHS, MM.

ITpu oBanbHBIX kuIax d U d, BBIpAXKAIOTCS Kak +/d,d, , rne dy u d, OONbIION M Maiblil
CpeIHUE THaMEeTPhl COOTBETCTBCHHO.

IIpumeuanue - Cm. Takxe 2.4.2.

®opmyinsl (60)-(69) BbIpakaroT MOTEPH MOITHOCTH B METAUIMYECKOW OpOHE, YCHIIMBAIOLIEM
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MOKPBHITHY WU CTATBHBIX TpyOax yepe3 yBeJIrnueHHe MOTePh Ay BO BCEX KHJIaX.

CoOTBeTCTBYIOIIME 3HAYCHUS YAEIBHOIO 3JIEKTPHUUECKOr0 CONPOTHUBICHHMS M TEMIEPaTypHBIX
KOX(QPHUIMEHTOB MaTEPUAIIOB, UCTIOJIB3YEMBIX JIJIsl OPOHU M yCUIIMBAIOIIETO OKPBITHUS, TIPUBEICHBI
B Ta0mune 1.

B popmynax (55), (63)-(65) ucnonszyeTcst 3HaUCHHE COTIPOTHBIICHUS OPOHU MPU MAaKCUMAaTbHOU
paboueii Temmneparype. MakcumanbHy0 pabouyro Temmeparypy OpoHu ®,., °C, ompeaemnstoT o

dhopmyite
Ou =0, - {(PR+0,5 W)T, + [PR(1 + A1) + WanT»}. (53)

[Tockonbky Temmeparypa OpoHH SBIsIeTCsl PYHKIUEH TOKa [, IpU pacueTe UCIONb3YyeTCsI METOA
MIOCJIEAOBATEIBHBIX MTPUOTKEHHUH.
ComnportuBieHrne OpoHH MPU MaKCUMallbHOW paboueit Temmeparype R,, OM/M, onpeaemnsioT mo

dbopmyie
R4=Ryo [1 + 020(Oqr - 20)], (54)

rae Ry, - conpotusienue 6ponu npu 20 °C, Om/m.

Ecnu ucnonb3yeTcst mapaiienbHO SKBUBAJICHTHOE COMPOTUBIICHHE O0OJIOUKHA U OpPOHH, MOKHO
JOMYCTUTb, YTO 00a 3JIEMEHTa UMEIOT pabodyIo TeMIiepaTypy OpOHH, U UCIOIb30BaTh YCPEAHEHHOE
3HAa4YCeHHUE JJIs1 TEMIIEPATYPHOTO KOA((HUIIMEHTa 3TUX MAaTEPHAIIOB.

2.4.1 HemarHuTHbIe OPOHS WM YCHJIHBaIOLee NOKPHITHE

OOBIYHO TIOTEPH B YCHWJIMBAIOIIEM TOKPHITHA PACCUUTHIBAIOTCS COBMECTHO C MOTEPSIMH B
obonouke. Ilpumenstorcss Qopmynbl, TpuBeIeHHbIE B 2.3, HO COMNPOTHBICHHWE OJUHOYHOM
000NouKM R, 3aMeHseTCs MapajulelbHOM KOMOWHAIMeW CONpPOTHUBICHHS OOOJOYKH U
YCHIIMBAIOIIETO MOKPHITUS. CpeHEeKBaApaTUIHOE 3HAYCHUE TUaMeTpa 00OJIOUKH U YCHUIIHBAIOIIETO
MTOKPBITHUS 3aMCHSICT CpeaHui quametp 000104k d (cM. 2.3.11). DTO OTHOCHUTCS K OAHOKHMIIBHBIM,
JBYXKUJIBHBIM 1 MHOTOKHIIBHBIM KaOemsiM.

3HayeHWE COMPOTUBIICHUS YCWIMBAIOMIETO TTOKPBITHS 3aBUCUT OT Iara HAaJOXKCHHUs JICHT
CJIEIIOIINM 00pa3zoM:

a) €CIU JICHTBI HAJOXKEHBI C OYEHBb OOJBIIUM IIAroM (MPOI0JILHOE HAJOKEHHUE JICHT), B pacdeT
MIPUHUMAETCS COMPOTUBIIEHUE LIUIMHPA, UMEIOIIETo Ty K€ Maccy mMaTrepuaia Ha eIUHUILY JJIMHBI
ka0eJs ¥ TOT K€ BHYTPEHHUH TUAMETP, YTO M HAJIOKEHHBIC JICHTHI;

b) ecnu JIGHTHI HAJOKEHBI TPUOIU3UTENHHO MO YTIIOM 54° K ocH KaOessi, COMPOTHBIICHUE B JIBA
pasa BbIIIE 3HAYECHUS, ONPECTICHHOTO B COOTBETCTBUH C NIEPEUUCIICHUEM a);

C) €ClIM JIEHThl HAJOXEHbl C OYeHb MajbiM MIaroM (MONEPEeYHO HAaJOKEHHBIE JIEHTHI),
COTIPOTUBIIEHUE MOXKHO CYUTATh OECKOHEUHBIM, T.€. TOTEPU MOTYT HE YUUTHIBATHCS;

d) ecnu neHTHI HAJOXKEHBI B Ba UM O0Jiee CJIOSl C OUYEHb MaJIbIM IIAaroM M JIEHTbl MPUMBIKAIOT
JpyT K JPYry, CONPOTHBIIEHHE B JBa pa3a BbIIIE 3HAYEHUS, OINPEICIEHHOIO B COOTBETCTBHU C
TIEPEYHNCIICHUEM Q).

OTH TIONOKEHUS OTHOCITCS TakKe K HM30JIMPOBAHHBIM JKWJaM Kkabeneil B TpyOompoBojax,
KOTOpbIE paccMaTtpuBaroTcs B 2.3.11.

2.4.2 CranbHasi OPOHA WIH YCHJIMBAKOLIee MOKPbITHE

2.4.2.1 OgHOXWIbHBIE KaOEIn CO CBUHIIOBOM OOOJIOYKOW M CTAJILHOW MPOBOJIOYHOW OpOHEH,
COEZIMHEHHOMU ¢ 000JI04KOi Ha 000MX KOHIAX

[TpuBeneHHbIN METO HE YUYUTHIBAET BOZMOXKHOE BIUSTHUE OKpY:KAIOIIEeH Cpesibl, KOTOPOE MOXKET
OBITh JOCTATOYHO CYIIECTBEHHBIM, B YAaCTHOCTH, Ui KaOelnel, MpoJIoKEHHBIX MO BOXOH. DTOT
METOJ1 CJIeyeT MPUMEHATD JJI JIUHUNA ¢ OOJIBIIUM pacCTOSIHUEM Mexay kadensmu (T.e. 10 M munu
6omee). OH MO3BOJSET ONPEACTUTHh 3HAUCHHsS OOLIMX MOTEePh B 000JOYKE M OpoHE, KOTOphIE
0OBIYHO BbIIE (PAKTUYECKUX JIJISI TOTO, YTOOBI HOMUHAJIbHBIE TOKOBBIE HArPy3KH ObUIM PaCCUUTaHBI
¢ 3amacoM. CnemyeT OTMETHUTh, YTO Hauboyiee HArpeTblii OTpPe30K KaOedbHOH TpacChl MOXKET
HaXOJUThCS HAa Oepery, Irlie Kak MoTepH, TaK U B3aUMHBIA HarpeB MOTYT ObITh BHICOKH.

Ecnu BaustHEEM OKpYyXKarolie cpelibl MOKHO MpeHeOpedb, HampuMep, MpH MPOKIaake Kadenen
Ha BO3yX€, 3TOT METOJT MOKHO MCIIOJIb30BATh ISl IIOOOTO PACCTOSHUS MEXKIY KaOelsIMU.

Pacyer moTepp MOIIHOCTH B CBHMHLOBOM OOOJOYKE W CTaJbHOW IPOBOJIOYHOW OpoHE
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OJTHOKUJIIBHBIX Kabesnell mpu coequHeHWH OOOJIOYKHM W OpOHM HAa OOOMX KOHIIAX MPOBOIUTCS
CIIeAYOIM 00pa3oM:
a) DKBUBAJICHTHOE COMPOTHUBJICHUE MapaUIeTbHBIX 0007109KH U OpoHu R., OM/M, onpenensercs
o gpopmyne
RSRA

R =—s4_ 55
° R +R, (55)

rae R - compoTuBlieHUE OOOJOYKM HA €IUHUILYy JUITHHBI KaOels Mpu MaKCHUMalbHOW paboueii
temrieparype, Om/m;

R, - comporuBneHue OpOHM TEPEMEHHOMY TOKY Ha EIWHUIYy JUIMHBI MPU MaKCUMAaJIbHOMN
paboueii Temmeparype, Om/Mm.

ConpoTuBiIeHHE MPOBOJIOYHON OpOHH TEPEMEHHOMY TOKY H3MEHSIETCS MPUOIHU3UTENHHO OT
YBEJIMYECHHOTO B 1,2 pa3a COMPOTUBICHUS TIOCTOSHHOMY TOKY JJISl TIPOBOJIOK JUAMETPOM 2 MM JI0
yBeMYeHHOTO B 1,4 pa3a CONMPOTUBICHHS MOCTOSSHHOMY TOKY IJISi TPOBOJIOK AMAMETPOM 5 MM.
ComnpoTuBIICHNE HE OKA3bIBACT OMPEEISIONICTO BIMSHNAS HAa KOHEYHBIH Pe3ysIbTaT.

b) NHIyKTUBHOCTH 3JIEMEHTOB LIeTIH Ha a3y OMpenesstoT Mo GopMyiaMm:

H =2-107 1n[2ij, (56)
d
dZ
H, =y, B o sin 3 cos y, (57)
pd,
d>
H, =ru, B o sin Bsin y, (58)
A
2 dy) s
Hy =04(u,cos p—1 —Lho, (59)

4
IMIpumeuvanmne - Jng HeconpuKacaroUMxcs IPOBOJIOK OPOHH 3HaUeHKE H; MPUHUMAIOT PaBHBIM HYJIIO.

rae H, - "HIyKTUBHOCTb, OllpeaensemMast 00010ukoi, ['H/M;

H,, H,, H; - KOMITOHEHTHI HHAYKTUBHOCTH, OTIPEACIIIEMbIC CTaTbHBIMHU MIPOBOJIOKaMU, [ H/M;

Sy - PacCTOSIHME€ MEXIYy OCSIMH COCEIHUX Kabenel, pacrojOKEHHBIMH TPEYTOJIbHHUKOM; IS
Kabenel, pacroJIOKEHHBIX B OJIHOW INIOCKOCTH, S - CPEIHETEOMETPHUYECKOE 3HAUYCHHE TPex
PacCTOSIHUN MEX]Ty KaOelsiMu, MM;

d4 - cpenHuiA TuaMeTp OpOHU, MM;

dy- TMameTp CTabHOM MPOBOJIOKH, MM;

p - JUTMHA 11ara HaJIO)KSHHS CTATBHOW TTPOBOJIOKU BIIOJIH KAOEIIsI, MM;

1] - YUCIIO CTAIBHBIX POBOJIOK;

[ - yroa Mexmy ochi0 TPOBOJIOK OPOHHU M OCHIO Ka0ers;

Y - yrioBasi BpeMEHHasi 3aJepKKa MPOJI0JIbHOTO MarHUTHOTO MOTOKA B CTAJbHBIX MPOBOJOKAX
OTHOCHUTEIBHO JCHCTBUS HaMarHUUHMBAIOIICH CHIIBI;

U - IPOJIOJIbHAS OTHOCUTEINIbHAS MATHUTHASI TPOHUIIAEMOCTh CTAJIBHBIX MTPOBOJIOK;

L, - TIOTIepeYHasi OTHOCUTEIbHAS MarHUTHAs TPOHHUIIAEMOCTh CTAJIbHBIX MPOBOJIOK.

3HaueHus v, |, |l; CM. B iepednciacHu d).

3raueHust k03P puieHToB B, By, OM/M, clenyroIme:

By =o(H,+ H, + H5),
Bz = COHz.

¢) Obmue norepu B obonouke u 6pone Wi+ 4y Br/m, onpenenstor no dpopmyiie
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B} +B’+RB,
(R, +B,) +B’

VV(S+A) = IzRe (60)

MoOXHO TIPEANOI0XKNUTh, YTO TOTEpU B 000JIOYKE M OpOHE MPUOJIM3UTEIHHO PaBHBI, B ATOM
ciydJae

=1 (61)

rne W,.=1 ’R - MoTepH B xujie, BT/M.

d) BeIOOp MarHUTHBIX XapaKTEPUCTHUK Y, e, H L

OTU BEJWYUHBI 3aBUCAT OT KOHKPETHOro oOpaslia CTalu M, €CIM HEeIb3sd CoclaThCsl Ha
W3MEPEHHUS], BBITIOJHEHHBIE HA UCIOJIb3YEMOUM CTAIIbHOW MPOBOJIOKE, CIEAYET MPUHATh HEKOTOPHIE
CpelHuE 3HAUCHHUS.

JlormycTuMo AJis TPOBOJIOK JUAMETPOM OT 4 710 6 MM, 00JaaloNuX MPOYHOCTHIO TIPH Pa3phbiBe
oxoo 400 H/mm?, MPUHATH CIEAYIOUIME 3HAYEHUS:

He = 400;

Y = 10, ecinm mpoBOJIOKK CONPUKACAIOTCS APYT C APYTOM;

W = 1, ecriu mpOBOJIOKK HE KACAIOTCA APYT APYTa;

vy =45°.

Ecnu tpebyercs 6oiee TOYHBINM pacyeT U M3BECTHBI XapaKTEPUCTHKHU MPOBOJOKH, TO BHaYale
HEOOXOUMO OMNpeNeNuTh MPUOTU3UTENbHOE 3HAYEHHE HaMarHW4MBamolued cuibl H, ammep-
BUTKH/M, JUISI TOTO, YTOOBI ONPEIEIUTh COOTBETCTBYIOIINE MATHUTHBIE XapaKTEPUCTUKU.

1000[7 + 7|
H=—=" "0

. (62)

rae I u IS - BCKTOPHBLIC 3HAYCHHA TOKA B KHJIC U TOKa B 000JI0UKE. Z[J'IH HCXOAHOI'O BLI60pa

MAarHUTHBIX XAPAKTEPUCTHUK IOCTATOYHO MPEIINOI0KUTh, YTO ‘7 + I_S‘ = 0,6/, 1 TOBTOPUTH PACUETHI,

ecniu OyleT yCTaHOBJIEHO, YTO pPAacCYMTAHHOE 3HAYEHHE CYLIECTBEHHO OTJIMYAeTCsl OT
MpeAnoIaraemMoro.
2.4.2.2 JIByX>KWJIbHBIE Ka0OCII CO CTATBHON TPOBOJIOYHOMN OpoHel

_0,620°107" N 3.824w107° | 1,487 +1

2, -
R-R, R d>+9574

; (63)

rne R4 - CONMpOTUBIICHNE OpOHM MEPEeMEHHOMY TOKY IPU MaKCHMAallbHOW TemmepaType OpoHH,
Om/Mm;
d4 - cpeaHuil TuameTp OpoHU, MM;
A - I0IIa b MOTIEPEYHOr0 CEUCHHS GPOHM, MM’
7| - paANyC OKPY>KHOCTH, OIIMICAHHON BOKPYT JKUJI, MM;
¢ - TOJIMHA U30JIALUU MEXAY JKUITAMHU, MM.
[lonpaBka Ha HEpaBHOMEpPHOE paclpeiesieHue TOKa B KWJIAaX HE cJlieJaHa, MOCKOJIbKY 3TO
HECYUIECTBEHHO JJis1 Ui ceueHueM 10 400 MM,
2.4.2.3 TpexkuibHbIE KaOeIH CO CTAIbHOW IPOBOJIOYHOM OpoHei
2.4.2.3.1 Kabenb ¢ xuiiaMu Kpyriioro ceueHust
2
A, =1,23£ 2 ! (64)
R\d,) (2,77R,10°

@

rae Ry - conpoTuBiieHne OpOHU MEPEMEHHOMY TOKY IPU MaKCHUMaJbHOW TemrepaType OpoHH,
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Om/m;

d4 - cpeaHuii TuameTp OpoHH, MM;

C - PacCTOSIHUE MEX]y OCBIO )KHJIbI U OCbIO KaOelis, MM.

[TompaBka Ha HepaBHOMEpPHOE paclpeAeNieHHe TOKa B KWJIAX HE clieJaHa, MOCKOJbKY 3TO
HECYIIECTBEHHO JJIs ®Kui1 ceuenuem 110 400 MM,

2.4.2.3.2 Kabenu ¢ CeKTOPHBIMU KHIIaMHU

2
A, = 0,358& 2n ! (65)
R\d,) (2,77R,10°

@

IZie ¥'| - PAUyC OKPYHOCTH, OIIUCAHHOHN BOKPYT TpeX (PaCOHHBIX KHJI, MM;
o = 27f;
f-4acrora, ',
2.4.2.4 Tpex>xkuibHble KaOeIH CO CTAIbHOM JIGHTOYHON OpOHEH MM yCHIIMBAIOIIUM MTOKPHITHEM
[IpuBenennbie HUXKE GOPMYIIBI TPUMEHSIOTCS TipH TonmuHe JeHT 0,3-1,0 mm.
I'ucrepesucHbie notepu A’ onpenesnstor npu yactore 50 I'u o cnenyromieit hopmye:
272 -7
/1'2:Sk10 ’ (66)
Rd 0

TJIe S - PACCTOSIHUE MEXKIY OCSIMU JKUJI, MM;
0 - DKBHUBAJICHTHAs TOJIIIMHA OPOHU, MM, OIIPEIEIISIOT IO hopMyIie

r/ie A - IO b ONEPEYHOr0 CEUCH s OPOHH, MM’;
d4 - cpemHuii quaMeTp OpOHH, MM.
Koaddumuent £ onpenensitor o ¢popmysie
1
k=—7 7
1+—4
y779)
I7e |l - OTHOCHUTENIbHAs MarHUTHAas MPOHULAEMOCTh CTaJbHOM JIEHThI, OOBIYHO HPUHUMAIOT
3Hagenue 300.
Jns gactort f, ommmunbix ot 50 ', 3HaueHune k, moMyuyeHHOE IO BBILIEHIPUBEIEHHON (popmye,

f

clIeZlyeT YMHOXKHUThH Ha KOA(PPHUIIUEHT 50

[ToTtepu, 00ycnoOBIEHHBIE BUXPEBBIMH TOKaMH, ONpeaenstor npu yactore S0 ' mo cnemyrorieit
dhopmye:

_2,255%k%610°°

A" (68)
? Rd,
[Ipu mo6oii mpyroi 4acToTe 3HAUYCHHUE, TOIYYSHHOE TI0 TOW (hopMyIie, ClIeIyeT YMHOKUThL Ha
2
Kodppu S
UCHT 50 )

O6mwmit korhduIMeHT moTeps B OPOHE BBIPAKACTCSI CYMMOW THCTEPE3UCHBIX MOTEPh U MOTEPh
OT BUXPEBBIX TOKOB:

A=A+ 1" (69)

IMIpumeuanne - CranpHas OpOHS MM YCHJIMBAIOLIEE IMOKPHITHE, €CIIM OHH UMEIOTCS, YBEJIMUMBAIOT TIOTEPH B
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00oJ0uKax, 00yCIOBIEHHBIE BUXPEBBIMH ToKaMH (cM. 2.3.9).

2.4.2.5 Kabenu tuna SL (¢ oTaebHO OCBUHIIOBAHHBIMHU KUJIAMH)

Ecnmu Oponss HanmoxkeHa Ha kabenb Tuma SL ¢ OTOENBHO OCBMHLIOBAHHBIMM KHJIAMH,
IKpaHUPYIONHH 3(P(PEKT TOKOB B 000JI0UKE CITIOCOOCTBYET CHIKCHHUIO MOTEPh B OpoHE. 3HAUCHUS,
MOJTy4eHHbIe TI0 popMmyTie Ay, mpuBeaeHHON B 2.4.2.3.1 wnu 2.4.2.3.2, 10MKHBI OBITH YMHOKEHBI Ha

kod(ppurment 1—%2’1 rae A'y onpenenen mo 2.3.1.
s

2.4.3 IloTepu B cTanbHBIX TPyOax

[Torepu B CTanmpHBIX TPyOax OMpPENENSAIOTCS MO ABYM 3MIupudeckuM (opmynam. OaHa U3 HUX
JaeT moTepu A Kalenel, y KOTOPBIX KMIJIBI PAcIOIOKEHBI TPEYTrOJbHUKOM, BIUIOTHYIO IPYT K
Ipyry, a japyras - Juid KaOenei, y KOTOpBIX WJIbl PacHojOXKeHbl B BHJE 0ojiee OTKPBITOM
KoHurypanuu (B JIOTKax) Ha gHe TpyObl. Ha mpakTuke [UIsi M30JUPOBAHHBIX JKWIJI Kabemei
UCHOJb3YeTCsl KOH(UIypalus, MpeACTaBIsAoNas co0OW HEYTO cpefaHee MEXAy 3TUMH JBYMs
criocobamu pacrnonoxenus. CleayeT ONpelNeNuTh MOTePH IS KaKIOH KOH(PUTypaluu M B3STh
CpelHee 3HaYeHue.

INMpumevanue - Otu dopmynsl ObuUIM HONyudeHbl dmnupudeckuM nytemM B CIIIA u B HacTosimee Bpems
MIPUMEHSIIOTCS TOJIBKO JJISl pa3MEPOB CTATBHBIX TPYO U TUIIOB CTaJIH, KCIOJb3YEMbIX B 3TOM CTpaHe.

Jns  cnocoba pacroyioXKEHWsT TPEYTOJbHUKOM BIUIOTHYIO JPYr K JpPYry HCIOIB3YIOT
ClIeyIOUIy 0 (OpMyJIy:

2= (0,01 155 —0,001485d, jl s (70)
R
Jiist crioco6a OTKPBITOI KOH(PHUTYpallii UCTIONB3YIOT CIEAYIONIYI0 GopMyITy:
A= [0,0438s ~0,00226d, jl 0. 1)

/1€ § - PACCTOSIHUE MEXKIY OCSIMH KU, MM;

dy - BHyTpEeHHUI TuaMeTp TpyObl, MM;

R - conpoTuBiIEeHNE KUIbl IEPEMEHHOMY TOKY Ha €IMHUIY JJIUHBI IPU MAaKCUMaJIbHOW paboueit
temneparype, Om/M.

[TpuBenennsie Gopmynbl cupaBeauBsl npu yactore 60 ['m. s gacrorsl 50 'l momydyeHHbIE
3HAYEHMS ClIeTyeT YMHOXUTh Ha 0,76.

s xabenelt B TpyOax, MMEIOMIMX OPOHIO U3 IJIOCKUX MPOBOJIOK HAa BCEX TPEX M30JIMPOBAHHBIX
KHUJIaX, MOTEPU HE 3aBUCAT OT Hanmuuus TpyObl. [loTepm B OpoHe Takux KaOenel ciemyeT
paccUuTHIBaTh, KaK Jisl Kabenel ¢ OTAeIbHO OCBUHIIOBAHHBIMY XuliamMu (cMm. 2.4.2.3.2), a moTepu B
TpyOax B 3TOM CIlyyae HE YUUTHIBAIOTCSL.

Tab6nuna 4 - KoopuuueHT moriomeHus: COIHEYHOT0 U3TyUeHHs TOBEPXHOCThIO Kabes

Martepuan c
ButymHO-KyTOBOE MOKPBITHE 0,8
[Monuxnoponpen 0,8
Homusuammxnopunasii wactukat (PVC) 0,6
IMonmmatunen (PE) 0,4
CBuHeN 0,6

IIpniaoxenne A
(cpaBoYHOE)

CBeeHust 0 COOTBETCTBHH HAMOHAJIBHBIX cTaHAApTOB Poccuiickoil Penepannu cCblII0OYHBIM
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MEKIYHAPOAHBIM CTAHIAPTAM

O003HaYeHNE CCHITOYHOTO
MEXIYHAPOIHOTO CTaHIapTa

O06o03HaueHNe 1 HAaHMEHOBaHHE COOTBETCTBYIOIICTO HAITMOHAJIBHOT'O CTaHAapTa

MDOK 60028:1925

%

MDOK 60141 (Bce yactn)

%

MDOK 60228

I'OCT 22483-77 Xwibl TOKONPOBOMAIINE MEIHBIE ¥ ATOMHUHHUEBBIC IS
KaOeneil, mpoBooB U HYpoB. OCHOBHBIE MapaMeTphl. TexHuuecKne TpeOOBaHuUS

MDO3K 60287-2-1:1994

I'OCT P MDK 60287-2-1-2009 Kabenu snexTpudeckue. Pacuer HOMHUHAIBHOM
TOKOBO Harpy3ku. Yacte 2-1. TermnoBoe compoTuBieHue. Pacyer TemioBoro
COIPOTHUBIICHHS

MD3K 60502-1

*

MD3K 60502-2

*

MDO3K 60889

%

* CoOTBETCTBYIOUINI HAIIMOHAIBHBIN CTAaHAAPT OTCYTCTBYET. J[0 €ro yTBepKIeHUSI PEKOMEHAYETCS] NCIIOJIb30BATh
NIEPEBOJ] Ha PYCCKHUH S3bIK JAHHOTO MEXIYHApOAHOTO CTaHaapTa. IlepeBol HaHHOTO MEXIyHapOJHOTO CTaHAapTa

Haxogutcst B OAO « BHUUKIIy.

bubauorpagus

[1] MOK 60287-3-1:1995 Dnektpuyeckue kabenu. Pacder HOMMHaNIbHOM TOKOBOW Harpysku.
Yacte 3-1. Pasnmensl, Kacammigecss YCIOBHUM  SKCIUTyaTallUU.
CrannapTHble yCIOBHS HKCIUTyaTallMK U BBIOOpP THIA Kabes

(IEC 60287-3-1:1995) (Electric cables - Calculation of the current rating - Part 3-1: Sections on
operating conditions - Reference operating conditions and selection of
cable type)

[2] «Current ratings of cables buried in partially dried-out soil, Part 1», Electra Ne 104, ctp.11,

stHBapb 1966

KiloueBble cioBa: 3eKTpUyecKuil KkabOeib, TOKOBBIE HArpy3KH, YpaBHEHHs AJisi pacyera
TOKOBOW HArpy3KH, pacueT MOTepb, OOIIHE ITOJOKCHHS
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