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[lpeaucnoBue

Llenn nnpuHumnel ctaHgapTusauum B Poccunckon egepaunmnyctaHosneHbl egepanbHbiM 3aKOHOM OT
27 nekadpst 2002 r. Ne 184-03 «O TeXHMUYECKOM perynmpoBaHiun», a npasuna NpuMeHeHnst HauMoHanbHbIX
ctaHgapToB Poccunckon egepaunmmn — OCT P 1.0—2004 «CtaHpgapTtusauma B Poccunckon deagepauun.
OCHOBHbIE MOSTOXEHUSAY

CBepgeHUA o cTaHgapTe

1 NMOAINOTOBJIEH Ha ocHOBe ayTeHTUYHOIO NepeBoda Ha PyCCKUU A3bIK CTaHaapTa, yKasaHHOro B MyH-
KTe 4, KOTOpbIX BbINONMHEH OTKPLITEIM akUMOHEepPHbIM 00LLecTBOM « BcepocCcMUCKMA Hay4HO-UccneaoBaTeb-
CKUA, NPOEKTHO-KOHCTPYKTOPCKMA N TEXHOMOTMYECKMN WUHCTUTYT KabenbHon npombliwneHHocTn» (OAO
«BHUWKI»)

2 BHECEH TexHu4yeckium komnteToM no ctaHgaptTmsaunmn TK 46 «KabenbHble nagenusa»

3 YTBEPXXOEH MWBBEOEH B JEVNCTBWE Mpukasom deaepansHOro areHTCTBa no TEXHUYECKOMY pery-
NUPoBaHNo U MeTpornornn ot 7 ceHTabps 2011 . Ne 255-cT

4 HacTtoawmm ctaHgapT naeHTU4YeH mexagyHapogHomy ctaHgapty MOK 60287-3-3:2007 « Kabenu anek-
Tpudeckne. PacyeT HOMUHaNbLHOW TOKOBOWU Harpysku. Hactb 3-3. Pasgensl, kacarowmecs ycnoBui 3KkcnnyarTa-
U, Kabenu, nepecekatowme BHewHne uctouHukn Tenna» (IEC  60287-3-3:2007 «Electric
cables — Calculation of the current rating — Part 3-3: Sections on operating conditions — Cables crossing
external heat sources»).

[Tpy NpUMeHeHU HacTodALWero cTaHgapTa pekoMeHayeTCcd UCNONb3oBaTh BMECTO CChINTOYHbLIX MeXayHa-
POAOHLIX CTaHOAaPTOB COOTBETCTBYIOWME UM HaUMoHanbHble cTaHgapTel Poccunckon ®egepal i, ceegeHna o
KOTOPLIX NpUBeaeHbl B AOMNONTHUTENbHOM NpunoxeHumn A

5 BBEAEH BINEPBbIE

ViHgbopmayus 06 U3MEeHeHUsIX K HacmosuwemMy cmaHOapmy nybnukyemcs 8 €Xe200H0 U30agaeMOoM
UHOpMaUUOHHOM yKalzamerne «HauuoHanbHbIe cmaHoapmabi», a mekcm U3MeHeHUU U NMorpasoK — 8 eXXeMe-
CS4YHO U30asaeMbiX UHGDOPpMaUUOHHbLIX YyKa3lamernsx « HauuoHanbHele cmaHoapmei». B cniyyae nepecmompa
(3aMeHbl) Unu OmMeHbI Hacmosauw,e2o cmaHOapma coomeemcemesyroujee yeeoomneHue byoem onybnukoeaHo
8 eXXeMeCsa4YHO U3dasaeMoM UHpOpMallUOHHOM yYKa3amerne «HayuoHanbHbie cmaHOoapmebily». Coomeemecmay-
rowast UHopMayus, yeeOoMIIeHUE U meKecmbi pa3Mellaromcsi makxe e UHGbopmMaluUuoHHOU cucmeme obujezo
roib308aHUss — Ha obuyuanbHOM calime @eodepallbHo20 a2eHmemea rno mexHU4YeCcKoMy pea2ynupo8aHUuro U
Memporoauu 8 cemu ViHmepHem

© CtaHgapTuHgpopm, 2012

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UITU YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHma o6es paspeweHnsa PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

Buyactn1cepuncraHgaptoBOCTP M3K 60287 coaepxarca obuine popmynbl HOMUHaNbHbIX TOKOBLIX
Harpy3oK 1 3HepronoTepb SNeKTpuieckmnx kabeneu.

B yacTtn 2 npeacraBneHbl popMybl TEMNMOBOrO COMPOTUBNEHUNA, NPU 3TOM YacTb 2-1 cogepXuTt obLyme
MeToAbl pacyeTa TENSIOBOro CONPOTUBIIEHUS.

UacTb 2-1 Takke coaepXnT MeTodbl pacyeTta, paccMaTpuBatollnMe rpynnbl kKabeneun, NponoXKeHHbIX B
rpyHTE (CM. 2.2.3). 3T MeToabl NpeanonaratnT, YTO Kabenu NponoXeHsl NapannenbHo, U NO3TOMY KaXa bl
Kabenb AeUCTBYET Kak napannenbHblv NMHEeUHbIN NCTOYHUK Tenna.

HactosawmncrangapT (4acTb 3-3) paccMaTpuBaeT nepeceveHue Kabena noa npsambiM UMM OCTPLIM YT TIOM
C Apyrium Kkabenem nnu, B bonee odbuem cmeicne, ¢ NOObLIM NUHEUHLIM UCTOYHUKOM Tenna, Takum, Hanpumep,
Kak Tpybbl naponposoaa.

Ecnn nobnnsocTtn oT Kabens HaxoaaTCa UCTOUHUKKU Tenna, To BO nsbexaHue neperpesa aonyctumas
TOKOBas Harpyska kabens gomkHa obiTb CHWKeHa. Ho npumeHeHne dpopmMyn, KoTopble NpeaHasHaYveHbl Ans
pacyeTa Tpacc, NPoNioXXeHHbIX NapannensbHo, NpuBeaeT K 3aBbllUeHHOW oLUeHKe TeNnoBOro BO3AeUCTBUA Ha
Kabenb MCTOYHUKA Tenna, nepecekatoLllerocsi ¢ kKabenem.

B HacTodlleM cTaHaapTe npruBeaeH obLMA yNpOoLLEHHBIN MeToA OLEHKU CHUKEHUSA AONYCTUMON TOKOBOU
Harpysku kabens, nepecekaemMoro UICToOUHUKaMn Tenna.

[TpeanonaraeTcs, YTo KaXabl Kabernb U UCTOUHUK TENMa NPONoXeHbl FrOPU3OHTAalbHO.

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

KABEINU 3NEKTPUYECKMUE. PACYET HOMUHANBHOU TOKOBOWU HAITPY3KWU
YacTb 3-3

Pazgenbl, Kacarwwjmeca yCnoBUM IKcNyaTaLluum.
Kabenu, nepecekarliue BHeLLHUe UCTOMYHUKN Tenna

Electric cables. Calculation of the current rating. Part 3-3. Sections on operating conditions.
Cables crossing external heat sources

[lata BBegeHnsa — 2012—07—01

1 Obnactb npuMeHeHuns

B HacTodaweM cTaHgapTe npuBegeH MeTo pacyeTta KosppuumeHTa TOKOBOW Harpys3kn B yCrioBUAX yCTa-
HOBUBLLETOCH pexuma Ansi kabeneun Ha BCe HanpsiXXeHWUs1 B TEX CrnyYvasx, Koraa UMetoTcs nepecevyeHns ¢ BHELL-
HAMW UCTOUYHUKaMM Tenna. aHHbIM MeToa NpUMeHUM aAns nodoro Tuna kabens.

LdaHHbIM MeToa npeanonaraeT, YTo BCA 30Ha, oKpyXatoLas Kabenb unnkadenun, uMmeeTt ogHopoaHbIE Ten-
NTOBble XapaKTepPUCTUKN, U MPUMEHAETCH NPUHLUMN HanoxeHud. INpuHUMn HanoXeHUs OTHOCUTCS He TONBbKO K
conpukacaroLmmcs kKabensm: MeTo pacueTta, NnpuseaeHHbIN B HACTOALLEM CTaHaapTe, ABNSAETCH ONTUMarb-
HbIM NP ero NPUMeHeHUn ANs conpukacarLnxca kabenen.

2 HopMmaTuBHbIE CChINKN

B HacTodaweM cTaHaapTe UCNoNb3oBaHa HoOpMaTUBHAaA CChifnika Ha crneayownn MexXxayHapoaHbl CTaH-
0aprT:

M3K 60287 (Bce yactn) Kabenu snektpudeckue. Pacyet HOMUHanNbLHOM TokoBOW Harpysku (IEC 60287
(all parts), Electric cables — Calculation of the current rating)

[TpnmeyaHune—Heobxognmo ncnonb3oBaTtb NOCNeAHee N3gaHne CCoINOYHOro ctaHgapTa (BKN4as MMeto-
LLIMECH NBMEHEHNSA).

3 O60o3HauYeHUNA

A — ceuyeHue TOKOMPOBOASLLEN XUMbl, MMZ:
DF— oTHOLIeHMe AoNYCTUMOrO TOKa C yY4ETOM Hanunums nepecekarolero kabenb NCTOYHUKA Tenna K AonyCTH-
MOMY TOKY Kabens, U30NMpoBaHHOro OT UCTOYHUKA Tenna (Ko PULUEHT CHMKEHUS);

[ — MaKkcumManbHO AONYCTUMBIN TOK paccMaTpUBaemMoro kabensi, eCnm oH U3ONMPOBaH OT UCTOUHMUKA Tenna,
A,
[ — rnybuHa npoknagkn paccMmaTpmuBaemMoro Kabens 4o ero ocu, M;

[, — rnybuHa npoknaaki UCTOYHWKa Tenna h, Mm;

N — 4yncno MHTepBanoB B NPOCTPAHCTBEHHOW AUCKPEeTU3aLU M Npu pacyeTtax;
Ty — TennoBoe conpoTUBNEHNE Ha dpasy Mexay XXuUnou n obonoykoun, K- m/BT;
T, — TennoBoe conpoTuBieHne Mexay obono4vkon n bpoHen, K- m/BT;

Ty — TennoBoe ConpoTMBEHNE Hapy>XHOro 3alMTHOro nokposa, K- m/BT;

U3paHune odbmumanbHoe
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T, — TENNoBOE CONPOTUBNEHUE OKpyXalllen cpeabl (OTHOLWEHUe NpeBLILWWEHNA TeMnepaTypbl NoBep-
XHOCTW Kabensi No cpaBHEHUIO C TEMMNEPATYPON OKpyXatoLen cpeabl K NoTepsiM Ha eAUHULLY ANUHbBI),
K-M/BT;

T, — B3auMHOE TEeNJIoBOE COMPOTUBIEHUE MexXay Kabenem u nctodyHnkom tenna, K- m/BT;

T — 3KBMBAlEHTHOE TEMNIOBOE CONPOTUBNEHNE Kabena Ha xuny, K- m/BT;

T, — obLee TennoBoe conpoTuBneHne kabenst Ha xuny, K- M/BT;

T, — NpoaofbHOEe TennoBoe ConpoTUBNEeHne Xunol, K- m/BT;

W, — ananektpunyeckue notepu Ha eanHNLY AnuHbl Ha dpasy, BT/m;

Wg — Tenno, obpasyemMmoe B paccMaTpnBaeMom Kabene, obycrnoBneHHOe NOTEPAMM B XKUMe NpY AonyLle-
HUAW, YTO TemnepaTypa xunel 20 °C, B1/Mm;

W, — Tenno, BbiAensemoe BHELWHNM UCTOUYHNKOM Tenna h, BT/m;

k — YUCNO NCTOYHUKOB Ternna, nepecekarwlmx paccMmaTpmBaeMblid Kabenb;

— pacnonoXeHne Hanbonee ropsiven TOUKM Ha Tpacce paccMaTpuBaemMoro Kkabens (koopauHaTa z),
eclim UMeeTCH HECKOMBbKO nepecevyeHnit, M;

Zay — PaccTosaHne BAOMb Tpacchl kKabenda oT camon ropaven ToUKM A0 TOUKW, rae NpoAosibHbIA TENTOBOY

NOTOK HE3HAYUTENEH, M;

n — YUNCIO XKU;

Oop — TEMNepaTypHbIi KO3hULMEHT yaenbHOTO 3MeKTprUYeckoro conpoTuaneHus npu 20 °C, K- 1;

§ — Yron nepeceveHnd, paj;

y — ko3P ULMEHT 3aTyxaHus, M~ 1;

M — OTHOLLEHUe obLWMX NoTepb B MeTanInM4yecknx obonodkax K ooLWmnm notepam B XKunax (KosppuuneHT
noTepb obonouvka/okpaH);

2 — OTHOLUEHNE obLWKMX NOoTEPb B OpOHE K 0DLLMM NOTEPSM B XKunax (KospdUUMEHT noTepb OPOHN);

P — yAenbHOoe TennoBoe conpoTueneHne rpyHta, K- M/BT;

Per — YAenbHoe TennoBoe conpoTuBneHne xunel, K- m/BT;

Ohax — MakcumanbHO gonyctumada Temnepartypa Xunbl, °C;

AB,; — MOBbILLEHUEe TemMnepaTypbl XUIbl, 0OOYCNOBNEHHOE AN3NEKTPUYECKUMU NoTepamu, K;

A8, .,— MaKcUMarnbHO A0MNYyCTUMOE NpeBbILeHWe TeMnepaTtypbl XUrbl MO CPaBHEHUIO C TEMNepaTypon OKpy-
Xarowen cpeasbl, K;

A7y — MOBbILLEHWE TeMnepaTypbl Xurbl (K1) paccMaTpusaemMoro kabens, 0bycrnosneHHoe nepecekatoLLy-
MW UCTOYHMKAMW TeMnna, B ToYKe Z Tpacchl kabens, K;

AB(0) — noBblILLeHWe TeMnepaTypbl XUNbI ()KUN) paccMaTpuBaemMoro kabens, obycrnoBneHHoe nepecekaroLn-
MW UCTOYHUKAMW Tenna B Hanbonee ropsiyen Touke Tpacchl kabeng, K;

AB,,.(Z)— noBbllLeHWe TemnepaTypbl XUnbl (KUN) paccMaTpuBaemMoro kabens, obycrnosneHHoe NCTOYHNKOM
Harpesa h, be3 yyeTa nNpoao/ibHOro TENNMOBOro nNoToka, K;

AW  — npupalleHue Tenna, odycnoBneHHoe U3MeHeHUEM 3NEeKTPUYEeCKOro CoNpoTUBNEHUA Xunbl, BT/K - M;

AZ  — WMHTepBan, NCNOJIb3YEMbIX NMPK pacyeTax, M.

4 OnucaHve mMeToaa

4.1 O6wme nonoxeHus

B HacTosLeM cTaHaapTe paccMaTpuBaeTCAa HapyXXHbIA UCTOYHUK Tena, nepecekatoLwmin Tpaccy kabens
(kabenen). IcToYHUK TEeNNa, Nnepecekaowmin kKabenb, MOXeT pacnonaraTbcs NMbo Bbile, NMbOo HUXKe paccmaT-
puBaemMoro kabens (kabenei) c nepecevyeHneM rnog yrriom, B AManasoHe oT napannenbHoro B3anmMopacrosio-
XXeHna Ao nepneHaukynapHoro. Mpumep Takoro pacnonoXeHns nokasaH Ha pUcyHke 1.
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Bup B paspese

X
[MoBepXHOCTb rpyHTA

NCTOUYHUK Tenna

IIII'III.

Bua cBepxy

Yron nepece4yeHus

PucyHok 1 — lNpumep pacnonoxeHns NCTOMHUKA Tenna, NnepecekatoLero paccMmaTtpmBaemoin kabenb

[loBbILLIeHWe TeMnepaTypbl XUIbl BAOIb Tpacchkl paccMaTpuBaeMoro kabensa, odbycnoBrneHHoe Tensom,
BblAeNnAeMbIM NnepecekaroLmM Kabenb UCTOYHUKOM Tensa, MoXeT ObiTb onpeaenieHo ¢ MoMOLLbIO NpaBuna
KeHHenn. TemnepaTtypa AocTUraeT MakcMMarbHOro sHa4eHus B ToUKke nepecevyeHns n yobiBaeT no mepe yaa-
NneHnsa oT nepeceveHna. PaccToaHne BOOMNb Tpacchl Kabensa oT TOUKM nepeceveHns 40 TOYKU, rAe NpoAoSibHbIN
TENNOBOW MOTOK HE3HAYNTENEH, 0603HaYaloT Z,,.., .

N3meHeHWe cTeneHu Bo3pacTaHna TeMmneparypbl No AfvHe Kabena obycnoBneHo TemM, YTo NpoAosibHbIN
TENNOBOW NOTOK reHepupyeTca B Xumne, 4To NPUBOAUT K MeHbLLEMY BO3pacTaHWUo TeMnepaTypbl Xuibl Npu
nepeceveHnn No CpaBHEHNIO C CUTYyaLen, Koraa 3ToT NPpoAorbHbIA MOTOK HE YYNThIBAEeTCS.

MakcnmansHO AOMYCTUMbIA TOK B paccMaTpuBaeMoM Kabene ¢ y4eToM Hanuuusa nepecekaroLlerocs
MCTOYHMKa Tenna nosyyatoT YMHOXXeHUEeM TOKOBOW Harpys3ku B yCTaHOBUBLLUEMCH peXnme bes nepecekatoLe-
rocd UCTOYHUKA Tenna Ha KoadpPULMEHT cHUXeHNA DF, cBA3aHHbIN C HarpeBoM, BbI3BaHHBIM UCTOYHNKOM
Tenna:

pF= [1-— 299 ()
V' ABmax —ABy

rae AG(0) — noBbileHNe TeMnepaTypbl XUibl B TOUYKe nepecedyeHus, obycnoBrieHHoe nepecekaronmcs
MCTOYHMKOM Tenna.

4.2 llepeceyvyeHue c 0O4HUM UCTOYHUKOM TeNNa
3HavyeHne AB(0)onpeaensatoT AeNeHUem z,,,,, Ha N MHTepBanoB, KaXabli AnnHon Az no popmyne

AB(0) = Whp(iyﬁz —1) Ai1 o WAZ [ (L + L, )j +(VAZ s.in B)j | (2)
T (L-L;,) +(vAzsinp)

rac p — vaeJibHOoE TEM10BOE COMNPOTUBIIEHNE TPYHTA,
Wh — TEelN0, Bblaendemoe BHELWWHAM MCTOYHWUKOM TeETllJlda,
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p— yron nepece4yeHus,

[ — rnybuHa npoknagku paccMmaTpuBaemMoro kabens;

[ ;, — rnybuHa npoknaakn UCToOYHNKa Tenna.
KoapdpuunmeHT 3aTyxaHus yBelipaxaetcst QopMyon

Iy
= (1= AWT)-L (3)

\ T,

rne
T = Per (4)
L a0
Tr: T1 + n(T2 + T3 + T4), (5)
T = T1 + n[(1 + ?\,1)7-2 + (1 + M+ 7\2)(7'3 + T4)], ()
ABy = Wyl 2 (T + T3+ 1)), ()
AW= AW[1 ——2%0) (8)
ABax —AOy

2

AW, = Rl (9)

1+ a20(0max —20)

rae p., — yAenbHoe TensioBoe ConpoTUBNEHMNE XNITbI.

Anamean p., =0,0026 K-m/BT; ana antoMmnHua p.,.= 0,0049 K- M/BT.

A — ceveHune Xunnbl;

Olog — TEMNEepaTyYpPHbIU KOSPPULNEHT YAENbHOMo 3NeKTPUYECKOro ConpoTUBIEHUA MaTepuana Xunbl;

| — MakcrumarnbHO AONYCTUMbIA TOK paccMaTpUBaAEMOro Kabensi, eCnu oH U3oIMpoBaH OT UCTOUHUKA TenN-
na.

QOcTanbHble NnepemMeHHbIe BeNMMUUHBI NpuBeaeHbl B Apyrux dactax cepmmn MOK 60287 .

OBObIYHO MOXKHO UCNONb3oBaTh 3HaYeHne Az = 0,01 M. omkHO ObITb NPOBEPEHO, YUTO

YAZ < . (10)
3HaveHne N onpegenaroT No opmMyre

Z
N="T2% npun A6, .(NAZ) < & 1)
AZ
rae — e Manasa BenuduHa, obbidHo 0,01. PacctoaHue z,.,, ABNdeTCca OyHKUMEW NpoaoSibHOro TENSI0BOro
COMPOTUBNEHUS XKMN N oNpeaensieTcs pacCToOsiHNEM MexXay KabenemM n MCTOYHMKOM Tenna n Tennom, Belaensie-

MbIM nepecekaroLwmMmecd UCTOYHUKOM. B npuMmepe, npnsegeHHOM B NMPUNOXeHUN A, MCNOMNb30BaHO 3Ha4YeHue
5 M.

AB,,.(z) 0b0o3Ha4YaeT NoBbILLEeHWe TeMnepaTypbl XXUNbl KaK PYHKLNIO pacCToOAHUA Z OT MecTa nepeceye-
HUKA, 0OYCNOBNEHHOE NepeceKkarLWMM UICTOUHUKOM Tenna. ITy TeMnepaTypy MOXHO onpeaennTb, NPUMEHSIS
npaBUno KeHHenu:

(L+Lh)2+zzsin2[3 (12)

_p
A8, ,(Z) = — W,In .
uhlZ) "L =L,)? 22 sin2 P

41

[TOCKONbKY v3aBUCUT OT TOKa, NPOXoAsiLero rno paccMatpuesaemMomy Kabeno, KOTopbli cneagyeT onpeae-
NMATb, HEOBXOANMO NPUMEHUTb UTEPATUBHYIO METOANKY, UCTIONb3YH pac4YeTHbLIW TOK B KQ4eCTBE NEePBON OLEHKM
3TOro TOKa, ecrnimnpeanonaraeTcsl, YTo UCTOUYHUK TEeNMNa pacnonoXeH napannensHo paccMmaTpruBaeMoMy Kabe-
M1o.

[TepBas oueHKka AB(0) gonkHa ObITb CreayoLen:

_p (L +Lp)5 13
A0 (0) = 1" Wyin - % (13)

4.3 lNepecevyeHNA ¢ HECKONMbKUMU UCTOYHUKAMU Tenna

KoahpunumneHT cHkeHns no ypaBHeHUo (1) B 4.1 MoXeT ObITb 0000LEH ANA HECKOMbKUX MCTOUHUKOB
Tenna, nepecekaroLlMx paccMmaTpnBaemMsin Kabesb, C UCNOMb30BaHUEM NPUHLKMNA HAaNoXeHus1. [lns nposeae-

4
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HUA3TOro 0bodLEHUA NpeanonaraeTcs, YTo Todka z = 0 — 370 MecTo, BKOTOPOM TeMnepaTtypa paccMmaTpuBa-
eMoro Kkabensa sssngdeTcs MakCumMalbHON.

[MTpumedaHwune—Ecnn npegBapntensHO HEBO3MOXHO onpedennTb NONOXeHne Hanbonee ropsyven TOuYKW,
HEODXOAMMO NPOBECTU PACYHET HECKOIBKMX TOYEK C TEM, YTODbI YAOCTOBEPUTBLCS B TOM, YTO HANMDONee ropsHasi TOHKa onpe-
nenexHa.

ECnn HeCKONbKO MCTOYHMKOB TENMA NnepecekaroT paccMaTpmBaemMbl Kabenb (Hanpumep, NCTOUYHUKOM
Tenna siBnseTcd gpyras kabenbHas ceTb, COCTOALLAA U3 HECKONbKUX Kabenen), AeUCTBUTENbHO TO Ke camMoe
ypaBHEHNE, T.e. KO3 MPULIMEHT CHMXKEHNSI UMEET TaKkoe e BblpaXKeHune

DF = \/1 AXD) (14)
Aemax _Aed
raednedH A6(0) yduTbiBaeT BO3AEUCTBUE KaXKO0ro UCTOYHKUKA Tenna h.
AB0) = 3% Tonin Wi, (15)

[TycTb paccMmaTpuBaemMsbln Kabenb nmeeT 0bo3HavYeHne r, a z — koopauHaTa Hanbornee ropsiven ToUKKU
kabengar. Toraaananoboro opyroro UICTOYHWKa Tenna h, pacnonoXeHHOro Ha KoopAnHaTe Z = Z,, BblpaXeHue
ana T oyaeT cneaylowmm:

2 . oD
N o TAZ|n (Ly +Lp) +[{|z, —zp|+VAZ)SINB

- (Ly —Lp)? +[(12, —zpl+vAzZ)sinB,]*

r =P s

min A

(16)

rae K — 41cno UCTOYHUKOB Tenna, nepecekarwLlnx paccMmaTpuBaeMblv Kabernb;
L, — rnybunHa npoknaaku NcTovHKa Tenna h.
KoadhdnumeHT 3aTyxaHud y onpenenatoT U3 ypaBHeHUs (3) B KaUeCcTBe NepBOUN OLLEHKN:

2 2
AO0Y = P SK (L+Ly) +(z, —zp) | (17)
) 4n2”1 " r](L—L,L])%(zr—zh)?

4.4 TokoBaf Harpyska AByX nepecekawwmuxca kadbeneu

[na onpeaeneHnsa makcMmManbHO A0NYCTUMOIO TOKa B KaXKA0OM Kabene TpebyeTca ntepatMBHas METOON-
ka. [epBblM 3Tan 3TON MeTOAUKN — onpeaeneHne koadpdnumeHTa cCHKEHUA Ang oaHOro kabens npu ycno-
BUW, UTO Yepes Apyron Kabenb NpoxoanT MakcumarnbHO A0NYCTUMBIA TOK NPY YCNOBUK, YTO OH PacnonoXeH
N30NMNPOBAHHO OT NEPBOro Kabens. 3atemM onpeaensoT KoshPULMEHT CHMXKEHNA ANA BTOPOro kabdbens npu
OONYLUEHUN, YTO Yepes NepBbii Kabenb NpoXoanT CHMKEHHBIN TOK. DTY npoueaypy NOBTOPSOT AN KaXXaoro
Kabens Ao Tex nop, noka He N3MeHATCA onpeaenaemMble KO3 PULNEHTLI CHUXKEHNUS.

B kavecTBe NnpumMepa paccMoTpUM ABe Lenu, Yepes KOTopkle NpoXoaaTr MakCuMansHO A0NYCTUMBIE TOKA
(ecnu kabenu pacnonoxeHbl U3ONNPOBAaHHO) /4 U /5

a) CHavana onpegensatoT KO3 PULMEHT CHXeHna ana uenu 1 DF npu agonyLweHnn, 4To Yepes Lenb 2
NPOXoANUT MakCUManbHO A0MYCTUMBIN TOK /5.

b) 3aTem onpeaenaroT KOIPPULIMEHT CHXKeHNA Ana uenn 2 DF, npugonyweHnn, Ytodepes Lenb 1 npo-
XOOUT CHWXKeHHbIn ToK [, DF,. T. e. W, ocHoBaHo Ha /[, DF,.

c) HoBoe 3HavyeHne koaPurLneHTa CHXKeHWa ana uenun 1 DF, onpegenatoT npn gonyweHnun, 4to Yepes
Lienb 2 NPOXOoAUT CHMXKEHHbIN ToK /,DF,. B 9ToM pacyeTe 3Ha4yeHua A6, 1 6. .. BypaBHEHUAX (8) 1 (I9) OCHO-
BaHbl Ha /;DF4, a B ypaBHeHnU (9) Benn4inHa / 3ameHeHa Ha [, DF ;.

d) 3aTeM BLINOMHAT NepepacyeT KosppuumeHTa CHMKEeHUA a4Nna uenn 2 B COOTBETCTBUU C U3NOXKEH-
HbIM B nepedncrneHunm c) gna uenm 1.

e) Onepauun B COOTBETCTBUN C UIMOXKEHHBIM B nepeyvyncneHnax ¢) 1 d) noBTopsAlT A0 TeX Nop, noka
onpeaeneHHble KOSPPULNEHTLI CHUXKEHUA HEe DyAYT USMEHSTHLCS.

Max Max
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[MpunoxeHune A
(cnpaBo4HoOe€)

[MTpumep pacyeTa

[Nnsa npumepa BbibpaHa uenb, COCTOALWAA U3 OAHOXUIMbHbIX Kabenewn Ha HanpsiXeHne 10 KB ¢ MmeaHon XXnnow ceyeHmn-
emMm 300 MMZ, N30NALUNEN U3 CLUNTOIO NONTMITUIEHA, MPONOXEHHbBIX B OAHON NIMOCKOCTU (€ 3a30pom 0,072 M), N TPEXKUIBHO-

ro macrnoHanonHeHHoro kabens Ha HanpspkeHne 132 kB ¢ megHbiMuy xxunamum cevenmem 400 MMZ.

y
X4

MacnoHanonHeHHbI Kabenb

L, =0,90 M

L,=1,2M

0,072 M

Kabenb 2

S A
Y

Kabenu Ha HanpsikeHue 10 kB

Pucynok A.1 — PacnonoxeHne kabenew

Z1

[ns onpepeneHns KO3pPULUMNEHTA CHUXEHNUS HEODBX0OANMbI CreaYIoLWME AAHHbIE:

- TeMnepaTtypa okpyxatoweun cpeapl 0, ., = 25 °C;
- yAenbHOE CONPOTUBIEHNE TPYHTA, paBHoe 0,8 K- m/BT;
- yron nepecedveHuns paseH 90° (Lenu pacnonoXXeHbl Nog NpPAmMbIM

Tabnwuua A1 — JlaHHble 0 kKabene n ero Npoknagke

YIIIOM).

XapakrtepucTtukm kabensa (Harpetbin Kabens)

Tun kabens

10 kB 132 kB
CeueHue A (MM 300 400
MakcumanbHO gonyctumasi Temneparypa Omax(°C) 90 85
TokoBas Harpy3ka kabensi, n3oNIMPOBAHHOIO OT BHELWHEr0 UCTOM-
HUKa Tenna [ (A) 665 585
ConpoTrBrieHne TOKONpPoBOASAWEN Xunbl Npu 6 R (Om/Km) 0,0781 0,0615
KoathduuneHT notepb B KOHUEHTPUYECKMX MeTannm4ecknx ob0-
IOYKe/oKpaHe M 0,089 0,135
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OkonyaHue mabnuubsi A. 1

XapaKTtepucTtuku kabensa (Harpetbin kabenb)
Tun kabens
10 kB 132 kB

KoathduumeHT notepb B BpoHe A 0 0
TennoBoe conpoTUBIIEHNE N3ONALNN T (K- mM/BT) 0,214 0,835
TennoBoe conpoTUBNEHUE WNAHra/ob0onoyvKku T, (K- M/BT) 0,104 0,090
HapyxHoe tennosoe conpoTtuBrnenne npu 100 %-Hom Koappu-
LMEHTE Harpy3Ku T4(K-m/BT) 1,427 0,445
[ToTepu B TOKONpOBOASALWEN XNNe Ha ha3Hyo Xuny W (B1/m) 34,54 21,05
HnanekTpnyeckne noTepu Ha PasHyo Xuny W (B1/m) 0 2,01
ObLwme axxoynesbl MNOTEPU HA PABHYIO XKUY W (BT/m) 37,61 23,89
O6wme notepn Ha PasHyo Xuny W(BT/m) 37,61 25,90
[[nybuHa npoknaaku L(M) 1,20 0,90

Tabnuua A.2—KoahPUUMEHT CHMXKEHNS TOKOBOW Harpy3ku Ans uenu ¢ Kabenem, MMeEIoWUM XUMbl CEYEHUEM
300 MM® C U30NsIUMEN M3 CLUMTOrO MONMUITUIIEHA, Ha HanpsixeHne 10 kB

2

Tun kabena: ceveHune xunel — 300 MM*, N30NAUUA — CLLUUTBIW NONU3TUNEH, HanpskeHne — 10 kB

XapaKTepucTuku YpaBHeHUue
MpogonbHoe Tennosoe conpotuenenne xun 7, | K/m-Br | 00026 ¢ _ o o5 A
300 |

T, K-m/Bt | 0,214 + 0,104 + 1,427 = 1,745 5
T K-m/BT | 0,214 + 1,09(0,104 + 1,427) = 1,88 6
AO_ . °C 90 -25=65
AD, °C 0 I4
AW, BT/m 1073. BR52

0 0,0781-10™~ -0,00393-665° _ 10.64 . 10~ 2 9

1+ 0,00393(90 —20)
PacyeTHbIN KOIDMPUUNEHT CHUXKEHUS TOKOBOW [Ton Az = 0,01 m N > 500
Harpy3Kku
MepBas oueHka A0 °C | 0,8.2590.3 |(1,204+0,9)
In 5 | =192 13
47 - (1,20-0,9)"
MepBas oueHka AW BT/K - M 10.64 . 10-2 (1 19,2] 0075 .
65
[TepBasi oueHka vy M (1-0,075-1,88)8,67 2 07 3
1,745
OkoH4yaTenbHas oueHka A0 (BTopas ntepauns) °C 14,1 2
KO3 PUUNEHT CHUXEHNA TOKOBOW Harpys3kn DF \/1 14,1 0.89 1
65

YKa3aHHbIN BblLlLe pacHeTHbIN KOIDDULUMEHT CHUXKEHUSA TOKOBOW HArpy3kn OTHOCUTCS K TOKOBOW Harpy3ke kabenen
Ha HanpsxeHne 10 KB gna yveTa noBbIWEHUS TEMNEPATYPLI, 0OYCNOBNEHHOIO NEpeceyeHneM ¢ Kabenem Ha HanNPsHKEHNE
132 kB. JaHHbIN KOSPDULUMNEHT HE YUMTLIBAET NOBLILWLEHMNE TEMNEPATYPL! Kabens Ha HanpsikeHne 132 kB npu ero nepece-
YyeHuu ¢ kabenamm Ha HanpsikeHne 10 kB (cm. 4.4).
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Tabnwuua A3 — KosdhdunumeHT CHMKEHNST TOKOBOW Harpy3ku kabensa Ha HanpspkeHne 132 kB ¢ xXunammn ceveHnem
.
400 Mmm

Tun kabens: ceveHne xun — 400 Mm?, HanpsbkeHue — 132 kB
XapakrepucTuku YpaBHeHuUue

[lpogonbHOE TEnno- 0.0026 A
BOE COMPOTUBIIEHME Kim - BT 200 107°=6,5 4
xun T,
T, K-m/BT 0,835 + 3(0,09 +0,445)= 2,44 5
T K-m/BT 0,835 + 3-1,135(0,09 + 0,445) = 2,66 0
A °C 85— 25 =60

Aty °C 2,01 0’8235 3(0,09 +0445) | = 4,1 7
AW, 1079 . 2

0 B/ 0,0615-10 7 -0,00393-585" _ 6.59. 102 9
1+ 0,00393(85 -20)

PacyeTHbIN Ko3dhdu-

UINEHT CHUXEHWUSA TO- [Ton Az=0,01m N> 500
KOBOW Harpy3ku

r J.2+097] W
0,8-37,61 (1,2-0,9) )
MepBasi oueHka AO °C $oop - Pt a1 Y 17
4 ol (1,2+0,9)° + 0,072
- 1(1,2-0,9)%+0,072% |
_ 2 27!7 —_—
MepBas oueHka AW BT/K - m 6,59-1074 |1 = 0,033 8
60-5,2
[lepBasi oueHka vy - (1-0,033-2,66) 6,5 =1 558 .
2,44

[lepBas oueHKa B3a-
MMHOIO  TEenmnoBoro
COMPOTUBIEHUS:
- Kabenb cneea Kim- BT 0,156 16
- Kabenb No UeHTPY Kim- BT 0,165 16
- Kabenb cnpasa Kim- BT 0,174 16
Bropas oueHka A0 °C 18,6 15
(1-9 ntepauuns)
OKoHYaTenbHas °C 18,5 15+ 16
oueHka A0 (2-A ute-
pauus)

KosdhMPUUNEHT CHU- 18 5
XEHWS TOKOBOW Ha- \/1 — =0,82 1
rpy3ku DF 60

YKa3aHHbIN BblLlLE pacyHeTHbIN KOSIPDOUUMEHT CHUXKEHNSA TOKOBOW HArPy3KM OTHOCUTCH K TOKOBOW Harpy3ke kabens Ha
HanpspkeHne 132 KB, y4nThIBalOLWMK NOBbLILWWEHNE TEMNEPATYPbI, 0OYCNOBNEHHOE NEPECEHEHNEM C KADENMSMN HA HANPSXKE-
Hue 10 kKB. 3ToT KO3 PUUNEHT HE yUnTBLIBAET NOBLILWLEHNE TEMNEPATYPLI Kabenen Ha HanpsikeHne 10 KB npu nx nepeceve-
HUK C Kabenem Ha HanpsixXeHne 132 kB (cm. 4.4).
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OaHoBpeMeHHana Harpy3ka aoByX JIMHUMN

[Tpn ncnone3oBaHumM MetToaa, NpuBeaeHHoro B 4.4, notpeboBanuck YeTbipe ntepaumm ansa nonyyeHmns Ko puuym-
EHTOB CHUXEHUSA AN ABYX NMMHUN C Y4ETOM TENMOBLIX BO3gencTBun. OkoHYaTeNbHbIV pe3ynbTaT npueeaeH B tTabnuue A.4.

Tabnwuua A4 — KoathduumeHTbl TOKOBOW HANPY3Ku

Harpy3ska aByx NUHUN

Tun kabens KoadhdUuumneHT Harpy3ku
300 MMQ, CwnTbin nonmnatuneH, 10 kB 0,92
400 mm?, 132 kB 0,85
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[MpnnoxeHwe B
(cnpaBo4HoOe€)

PacuyeT noBbIWEHUA TeMnepaTypbl B NMNI0OON TOUKe Tpacchl
[ToBbIWEHME TEMNEPATYPLI B NIOOON TOYKE Z MOXHO OnpeaennTb No hopmyne
A(z) = AQ,,(MmAz)+ A_e/* +B e (B.1)

anamAz <z<(m+ 1) Az,
Npu 3TOM NOCTOSAHHbIE A ., U B, NONYyY€Hbl U3 CNEAYIOLLNX PEKYPCUBHBIX COOTHOLLEHWNI:

A =B = 59(0)_591;?1(0)! (B.2)
0~ o 5
A =2 ~ AOup(MAZ ) — ABp[(m _1)AZ]9—V (m—1) Az (B.3)
m m—1 > ’
B =B .- ABun(mAz) — ABupl(m —DAZ] m - 1)az (B.4)
N s

10
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Mpunoxenve OA

(cnpaBo4HOe€)

CBeaeHUe 0 COOTBETCTBUU CCbINMOYHbIX MeXAYHapPOAHbIX CTAaHAAPTOB HaLMOHaNbHbIM CTaHAapTam
Poccunckou ®epepaumm

Tadbnwua OA.1

OBo3HaveHne CChINOYHOro MeXOyHapoOOHOro
cTaHaapTa

CteneHb COOTBETCTBUA

Obo3HaveHne 1 HauMeHOBaHUE COOTBETCTBYIOLLErro
HALIMOHANBHOrNO cTaHOapTa

M3OK 60287 (Bce yacTtun)

IDT

[OCT PM3K 60287 (Bce vyactn) «Kabenw anekrpu-

yeckme. PacyeT HOMMHaNbHOW TOKOBOW Harpy3Kkmn»

[TpnmeyvaHune—B HacToawen Tabnuue NCNonNb30BaHO cneayolee ycnoBHoe 0b603Ha4YeHNe CTENEHN COOT-

BETCTBUSA CTaHaapTa:
IDT — naeHTn4HbIN cTaHaapT.

11
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