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Mpepucnosue

Lienn v npuHumnel cTaHgapTm3auum B Poccuiickoin @egepauym yctaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. No 184-d3 «O TeXHWYECKOM peryavpoBaHuu», a npasuna NpUMEHEeHNs HaunOoHaNbHbIX
cTaHpapToB Poccuiickoin ®egepauun — FOCT P 1.0—2004 «CtaHgapTtusauma B Poccuiickoii ®epepauuu.
OCHOBHbIE NONOXEHUSA»

CBefieHus o cTaHgapTe

1 NMOArOTOBJIEH Ha ocHOBE ayTEHTMUYHOIO NepPeBOAA Ha PYCCKUiA I3blK CTaHAAPTA, YKa3aHHOrO B MyH-
KTe 4. KOTOpbliA BbiNO/IHEH OTKPbITLIM akLMOHEPHbIM 06LLecTBOM «Bcepoccuiickuii Hay4yHo-rccnegoBaTenb-
CKWUIA, NPOEKTHO-KOHCTPYKTOPCKWI N TEXHOMNOTMYECKUA WHCTUTYT KabenbHol npombiwneHHocTu» (OAO
«BHUWKIM»)

2 BHECEH TexHuuyecknm komnteTom no ctaHgaptunsanmm TK 46 «KabenbHble nsgenns»

3 YTBEPX/EH /I BBEJIEH BEVICTBVE Mpukazom ®efepansHOro areHTCTBa N0 TeXHUUYECKOMY pery-
NINPOBaHNIO M METPOIOrMm oT 7 ceHTAbpsa 2011 r. Ne 255-cT

4 HacTosiwuii cTaHAapT MOEHTUYEH MeXAyHapoaHOMY cTaHaapTy M3K 60287-3-3:2007 «Kabenu anek-
Tpuyeckne. PacyeT HOMVUHaNIbHOM TOKOBOI Harpy3ku. YacTb 3-3. Pasgensl, kacalolnecs ycnoBuii akcnayara-
umm. Kabenu, nepecekawowme BHewHWe UCTOYHMKM 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»).

Mpy NpUMEHeHNN HACTOSALLEro CTaHAapTa PEKOMEHAYeTCA UCMONb30BaTh BMECTO CChIIOYHbIX MeXAyHa-
POAHbIX CTaHAapPTOB COOTBETCTBYHOLLME UM HaLMOHa/IbHbIE CTaHAapTbl Poccuiickoii degepaunm, cBefeHuns o
KOTOPbIX MPUBEAEHbI B 4ONOHUTENIBHOM NpunoxeHun A

5 BBEJEH BIEPBbIE

NHopmauus 06 M3MEHEHUSIX K HAcTosILeMy cTaHAapTy Ny6/MKyeTcs B eXerofHo u3gaBaemom
MH(DOpPMaLMOHHOMYKa3aTene «HaunoHanbHble cTaHAapThi», aTe KC T U3MEHEHUIT MMoNpaBok — B eXeMe-
CSYHO M34aBaeMbIX UH(DOPMALIMOHHbIX YKa3aTensax «HaumoHanbHble cTaHgapThi». B ciyuae nepecmoTpa
(3aMeHbI) MM OTMEHbI HACTOSLWEro cTaH4apTa COOTBeTCTBYO L ee yBeoMeHne 6yaeT ony6IMKoBaHo
B ©)XEMeCsIYHO N34aBaeMoOM MH(OPMaLMOHHOM yka3aTene «HauuoHas bHble cTaH4apTbi». COOTBETCTBY-
loLLas MHhopMaLvsi, yBeJOM/IEHE N Te KCThl pa3MeLlalnTcs TakxKe B MH(opMaLoHHOi cucTeme obLyero
nosib30BaHUst — Ha ohnuManbHOM caliTe ®efepasibHOro areHTCTBa MO TEXHUYECKOMY PEry/IMPOBaHUI0 1
mMeTposiorum Bcetu MHTepHeT

© CraHpapTuHdgopm. 2012

HacTosuii cTaHAapT He MOXeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH 1 pac-
MPOCTPaHEH B kauecTBe 0huLManbHOro n3faHus 6e3 paspelleHus ®efepasbHOro areHTCTBa N0 TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiorum
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BeepeHune

BuacTtu 1cepuu ctaHgapTos FOCT P M3K 60287 cogepxatcs o6Lime doopMy bl HOMUHAbHbIX TOKOBbIX
Harpy3oK 1 aHepronoTepb 3/1eKTpUYecknx kabenei

B uacTn 2 npeacTtaBneHbl (hOpMy bl TENIOBOr0 CONPOTUBAEHMUS, NPY 3TOM YacTb 2-1 coaepxuT obuive
MeTOoAbl pacyeTa TeN0BOro CONPOTUB/IEHUS.

YacTb 2-1 Takke COAepXWUT MeToAbl pacyeTa, paccmaTpuBalrolme rpynnsl kabenen, nNponoXeHHbIX B
rpyHTe (cm. 2.2.3). 3T1 MeToAbl npegnonaralrT, 4To kabenm NposoXeHbl napanienbHo, U NO3TOMY KaKbli
kabenb fieficTByeT Kak napannesnbHblii IMHEHbIA UCTOYHUK TENNA.

HacTosawuii ctaHgapT (4acTb 3-3) paccmaTpuBaeT nepeceyeHune kabens nog npsiMbIM U OCTPbLIM YT/IOM
cAapyrum Kkabenem nnu. B 6onee o6Lem cmbicie, CN06bIM TMHENHBIM UCTOYHUKOM Tenna, Takum, Hanpumvep,
Kak Tpybbl naponposoja.

Ecnn no6nunsocTu ot kabens HaxoAsTCA UCTOYHUKM Tenna, To BO n3bexaHue neperpesa fonyctumas
TOoKOBasA Harpyska Kkabensa Ao/xHa 6biTb CHXKeHa. Ho npumeHeHne dhopmMyn, KOTopble npeAHasHaveHbl A1s
pacyeTa Tpacc, NPOIOXEHHbIX NapanfiensHo, NpUBeAET K 3aBblLLEHHON OLeHke TEeN/0BOro BO34eiNcTBUS Ha
kabenb MICTOYHUKA Tenna, nepecekaroLerocs c kabenem.

B HacTosLeM cTaHaapTe NpuBeAeH 06LLMIA YNPOLLEHHbI MeTOZ OLeHKN CHUKEHUSI 0MYCTUMOW TOKOBOWA
Harpysku kabens, nepecekaemMoro NCTOYHMKaMun Tenna.

MpegnonaraeTcs, YTO KaXAbl kKabenb N UCTOUHWK Tensia NPOSIoKeHbI TOPU3OHTASIBHO.
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

KABENIN SNEKTPUUYECKUE. PACYET HOMUHAIbHOM TOKOBOW HAIMPY3KW
YacTb 33

Pa3pensl, kacawwuecs yC}'IOBVIVI aKcnnyataunn.
Ka6enw, nepecekawuwmne BHEWHNO NCTOYHUKN Tenna

Electric cables. Calculation of the currentrating. Part 3-3 Sections on operating conditrons.
Cables crossing external heat sources

fata BBegeHns — 2012—07—01

1 O6nacTb NpMMeHeHus

B HacTosiLeM cTaH4apTe NpMBeAEeH MeToA pacyeTa KoadhhULMeHTa TOKOBOI Harpy3Kkiu B yC/I0BUSIX yCTa-
HOBMBLLErOCA pexuma Ans kabeneii Ha Bce HaNpsHXeHUsi B TexX Clydasnx, Korga MeTCsl NepeceyeHus ¢ BHeLl-
HVUMW UCTOYHMKAMU TeNNa. [laHHbl/i MeTo4 NpUMeHUM A5 to60ro Tuna kabens.

JaHHbIl MeTOA NpeAnonaraeT, UTo BCS 30HA, OKpYXatoLas kabenb v kabenu, MMeeT 0O4HOPOAHbIE Ten-
/TIOBbI€ XapakTepUCTUKN, U NPUMEHSETCS NPUHLMN HaTOXeHWs. TNPUHLMN HAI0XKEHWS OTHOCUTCS He TOMbKO K
conpuKacawLmmcs KabesiM: MeToA pacueTa, NPUBELEHHbIN B HACTOSILLEM CTaHAapTe, SIB/ISeTCA oNTUMasib-
HbIM MPY ero NPUMEHEHUN A5 CONpUKacatLLMXcs Kabenei.

2 HopmaTuBHbIE CCbINIKK

B HacTosem cTaHgapTe UCNo/b30BaHa HOpPMaTVBHAs CCblIKa Ha CneAyloLwWwnii MexayHapoaHblli CTaH-
fapr:

M3K 60287 (Bce yacTn) Kabenu anektpuyeckue. PacueT HOMMHa/ILHOW TOKOBOW Harpy3sku (IEC 60287
(all parts). Electric cables — Calculation ofthe current rating)

NMpunmeyvyaHune — Heo6X0AMMO NCNONb30BATL NOC/AEAHEE U3JaHWe CCbIIOYHOrO cTaHjapTa (Bkavas nMmeto-
wmecs U3MeHeHus).

3 O603HaueHus
A — ceuyeHne TOKONPOBOASLLEN XWnbl, MM2;

DF— oTHOLIEeHWe JoNyCTUMOrO TOKa C Y4eTOM Hamumns nepecekatoLiero kabenb UCTOUYHUKA Tenna K 4onyctu-
MOMY TOKY kabesnsi, N30/IMPOBaHHOr0 OT NUCTOYHUKA Tenna (KO3t PrLMEHT CHUXKEHUS);

/  — MakcUMasibHO AONYCTUMbI TOK paccMaTpuBaemMoro Kabesnsi, eC/iM OH U30/IMPOBAH OT UCTOUYHMKA Tenna,
A
L — rny6uHa Npoknagki paccmaTprBaemoro kabens 0 ero ocu. Mm;

Lh — rnybuHa npoknagku uctodHuka tenna h, m;

N — yucno MHTepBasoB B NPOCTPAHCTBEHHOW AMCKpPETU3aLUY NMPU pacyeTax:
[, — TennoBoe CONpoOTUB/IEHME Ha ha3y MeXAy XUnon n 060no4koin, K m/BT;
T2 — TensioBoe CONPOTMB/IEHNE MeXAY 060/104KOIN 1 6poHeli. K MYBT,

73 — TensoBoe COMPOTUB/IEHNE HAPYXXHOTO 3aluTHOro nokposa, K M/BT;

N3paHvne ohuymnanbHoe
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TensioBoe COMPOTMB/IEHME OKpYyXatLleid cpefbl (OTHOLIEHWE MpeBbILEHNs TemnepaTtypbl MoBep-
XHOCTW Kabensi No CpaBHEHMIO C TEMMNEPaTypOil OKpyXKatoLL et cpefibl K NOTEPSIM Ha eAnHULY ANWHbI),
K m/BT;

B3aMMHOE TEN/I0BOe COMNPOTUBIEHNE MeXAy kabenem u nctouyHukom Tenna. K m/BT;
3KBMBANIEHTHOE TEMN/I0BOE CONPOTUB/IEHNE Kabens Ha xuny, K m/BT;

oblliee Ten/I0BOe CONPOTMBIEHNE Kabens Ha xuny, K «m/BT:

npoAosibHOE TeN/0BOe CONpPoTMBAEHWE Xunbl. K m/BT;

ON3NeKTpuyeckue nNoTepu Ha eavHuLY AANHBL Ha dasy. BT/wv;

Tenno, obpasyemoe B paccmaTtpvBaemMoM kabene, 06ycnoBieHHoe NOTEPSMU B Xune npu gonyuie-
HUW, 4TO TeMnepatypa xunsl 20 °C, BT/™m:

Tenno, BbiAeNsemMoe BHELIHVM UCTOYHMKOM Tenna h, BT/m;

4YMCNO UCTOYHMKOB Tena, NepecekarLwux paccMaTpmBaemblii kabenb;

pacnosnoxeHne Hanbonee ropsyeil TOUKM Ha Tpacce paccMaTpuBaemoro kabens (koopguHata z),
€C/ UMEeeTCs1 HECKOJ/IbKO NepeceyeHunit, m;

paccTosiHie BAO0/b Tpacchl kabens OT caMoil ropsiueit TOUKM A0 TOYKM, TAe NPOAO/bHbIVA TennoBol
NMOTOK He3HAUYUTENEH, M;

UYNCIIO XUN;

TemnepaTypHblii KO3(hPULMEHT yAeNbHOT0 3/1eKTPMYEeckoro conpoTuenerus npu 20 °C, K" 1;

yron nepeceyenus, pag:

KOahPULUMEHT 3aTyxaHus. M~1;

OTHOLLEHME 06LLNX NOTEPb B META/IIMYECKNX 060/104KaX K 06LMM NOoTepsM B Xuiax (KoaduuneHT
notepb 060/104Ka/aKpaH);

OTHOLWEeHMe 06LMX NoTepb B BPOHe K 06WUM noTepsM B Xxunax (koadurumeHT notepb 6poHN);
yAenbHoe TensoBoe CONpoTuBeHne rpyHTa, K m/BT;

yAenbHOe TENI0BOE CONMpOTUBAEHME Xunbl. K M/BT;

MakcumMasnbHO gonyctumas temnepartypa xunbl. °C;

NoBbILLIEHNE TeMNepaTypbl XW/bl, 00YCNOB/IEHHOE AN3NEKTPUYECKUMY NoTepsamu. K;

MakCMMasibHO A,0NYyCTMMOE NpPEeBbILIEHNEe TeMnepaTypbl XWU/bl MO CPaBHEHUIO C TEMMNEPaTypoi OKpy-
xatouieli cpegbl. K-

NoBbILLIEHNE TEMMNEPATYPbI XW/bl (X11) paccMaTprBaeMoro kabens, 06ycnoBeHHOe NepecekaLmn-
MW MCTOYHMKaMu Tenna, B TOUke z Tpacchl kabens. K:

NoBbILLIEHNE TEMMNEPATYPbI XW/bl (X11) paccMaTprMBaeMoro kabens, 06yc/ioBEHHOE NepeceKatoLm-
MW UCTOYHMKaMKM Tenna B Hanbonee ropsyeii Touke Tpacchl kabens. K;

noBbIleHMe TemnepaTypbl Xubl (kKna) paccMaTtpusaemoro kabensi, 06yc/ioBNeHHOE UCTOYHUKOM
HarpeBa h. 6e3 yyeTa NnpoAo0nbLHOro TEM/IOBOrO MOTOKA, K;

npupateHve Tenna, 06ycnoBfeHHOe USMEHEHVEM 3/1IEKTPUYECKOr0 CONPOTUBNEHNS Xubl. BT/K M:
MHTEpBaJl, UCNOJIb3yEMbIl NpU pacyeTax, M.

OnucaHue meTtoga

O6uure nonoxeHuns

B HacTosLeM cTaHAapTe paccMaTpuBaeTCa HapyXHblii ICTOUHMK Tenna, nepecekaloLLmii Tpaccy kabens
(kabeneit). icTouHnk Tenna, nepecekarwLmii kabenb, MOXeT pacnonaratbcs 160 Bbile, NM60 HUXKe paccmarT-
puBaemoro kabens (kabeneii) c nepeceyeHMeM nog yriom, B AnanasoHe oT napasnieslbHoro B3ammMopacnoso-
XEHWA A0 nepneHanKynapHoro. MprmMep Takoro pacnosioXeHUs nokasaH Ha pucyHke 1.



FOCT P M3K 60287-3-3—2011

Bua»po*a

PucyHok 1 — Mpumep pacnonoxeHns NCTOYHMKA Tenna, nepecekatliero paccmaTtpusaemsblii kabenb

MoBbiWeHNe TeMnepaTypbl XWbl BAO/b TPACChl paccMaTpuBaemMoro kabensi, 06ycrioBfieHHoe TeNIoMm,
BblAENIIEMbIM Nepecekarwum kabeb NCTOYHUKOM Tensa, MOXeT GbiTb OnpeaeneHo ¢ NOMOLLbio Npasuia
KeHHenu. Temnepatypa gocturaeT MakCMMasibHOro 3HauyeHusl B ToUke nepeceveHus v y6biBaeT no Mepe yaa-
NeHns 0T nepeceyeHusi. PaccTosiHue BLAOMNb TpacChl kabesis 0T TOUKU NepeceyeHmnst 40 TOUKK, rae NPOAO/bHbIiA
TEN/I0BOW NOTOK HE3HAUNTeIeH, 0603HAYalT Zzmax.

M3meHeHMWe cTeneHun Bo3pacTaHusi TemnepaTtypbl nognnHe kabens 06ycfioBAEHO TeM. YTO NPOAO/bHBIN
TEN/I0BOI NOTOK reHepupyeTcs B XWUie, 4TO NPUBOAUT K MEHbLUEMY BO3pacTaHWio TeMnepaTtypbl Xuibl Npu
nepeceyeHnn No CPaBHEHUIO C CUTYaL e, koraa 3TOT MPOAObHbIN NOTOK HE YYNTLIBAETCS.

MakcvManibHO AONYCTUMbI/ TOK B paccMaTpMBaemMoM Kabene ¢ y4eToM Ha/lvmuus nepecekaruierocs
MCTOYHMKA Tensa nosyyaroT YMHOXEHNEM TOKOBOI Harpysku B yCTaHOBMBLUEMCS pexume 6e3 nepecekarole-
roca UCTOYHMKA Tenna Ha KoadhPUUUEHT cHMXEeHUs DF, cBsi3aHHbI/i C HAarpeBoM, Bbi3BaHHbIM WUCTOYHUKOM
Tenna:

1- e<e> , (D

DF= |/
V  AOmax-A0d

roe J0(0O) — noBbileHWe TemnepaTypbl XWibl B TOYKE NepeceyeHnsi, 06yCroB/EHHOE MepeceKkaLuMcst
UCTOYHMKOM Tenna.

4.2 TlepeceyeHne C OAHUM UCTOYHUKOM Tenna
3HaueHve f0(0) onpeaensitoT geneHnem zmax Ha N IHTEPBA/IOB, Kaxablii gnnHoii 2 no hopmyne

AftfO) ~ W|"e Tyn) p-lea» NN ~ )
4n N vEl (f. -Ln)2+(vAzsinp)2'

roe p — yaenbHoe TensioBoe ConpoTuBieHne rpyHTa;
Wh — Tenno, BblaenaemMmoe BHELWWHNM UCTOYHNKOM Tenna,
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0— yron nepeceyeHus:

L — rnybuHa npoknagku paccmaTpusaemoro kabens;

Lh— rny6uHa npoknagku UCTOYHMKA Tenna.
KoadhdhuumeHT 3atyxaHus y BbipaxaeTcs hopMysioi

rLjl-AW T)A, (€

T -~ Pet , (4)
L A6
1.- T14+n(F247 3+ 7). )
T- T oL eX)26 (L+X + 3¢ 7. ©

AOE= N [N +A(72+T34.74). ™
aw- M[1— wmko) ), ®

= ‘)
ST wadiVac-20

raepc, — yaenbHoe TeN/I0BOE COMPOTUB/IEHNE XUIbl.

Ona megu pc, =0.0026 K MYBT; s anomuHuns pQ.=0.0049 K m/BT.

A — ceyeHune Xunbl;

«20 — TemnepaTypHbIil KO3IPPULMEHT YAENbHOTO 3/TEKTPUUECKOTO CONPOTUBIEHUS MaTepuasa Xubl;

| — MakcumanbHO ONYCTUMBbIV TOK paccmaTpuBaeMoro kabens, ecav oH 30MpoBaH OT UCTOYHMKa Ten-
na.

OcTanbHble NnepeMeHHble BeNNUYKHbI NpUBeAeHbl B 4pyrux Yactsax cepum M3K 60287.

O6bIYHO MOXHO UCMOMb30BaTh 3HavyeHne Ar =0.01 m. lo/MKHO 6bITb MPOBEPEHO, YTO

yAZ < E (10)
3HaueHve N onpegensoT no popmyne

N =r+ax npn &Uh(NAZ)< T, "
ar

roe — € manas BenuumHa, obbivyHo 0,01. PaccTosiHme zmex ABnsieTcs (pyHKUMen NpoAo/bHOrO TensI0BOro
COMPOTMBAEHUS XN/ 1 ONpeaensieTcs paccTosHMeEM Mexay kabenem nucTo4YHMKOM Tenna n TensioMm, Bolgense-
MbIM MepecekalnLwmnMcs UICTOYHUKOM. B npumepe, npuBefeHHOM B NPUNIOXEHUN A. NCNOIb30BAHO 3HAYeHne
5m.

[0d/(r) o603HayaeT NoBbILLEHNEe TemnepaTypbl XWUsbl Kak YHKLMIO pacCTosiHUA Z OT MecTa nepecede-
HVS, 06yCNOBIEHHOE NepecekalLnM UCTOYHUKOM Tensa. 3Ty TemnepaTypy MOXHO OnpefenunTb, NpUMeHss
npasuno KenHenu:

<i-r.ft)2 -z 2sin2fi

0o .(z) =1 . ) (12
uh 4n h (L-Ln)2+z28in2p

MockonbKy y3aBUCUTOTTOKA, NPOXOAALLEIONO paccmMaTprMBaeMoMy kabento, KOTopblli cneayeT onpege-

NNTb. HEO6XOAUMO NPUMEHUTL UTEPATUBHYIO METOAMKY, UCMOSb3Ysi PACHETHbIN TOK B KAUECTBE NEepPBO OLLEHKM

3TOr0 TOKa, ec/im npegnonaraeTcs, HTo UCTOYHUK TEN1a pacnosioXeH napasiieqibHO paccMaTpnBaemMomy Kabe-
no.

MepBas oueHka [0(0) gonxHa ObITh CeayloLLei:

AO0(0) = JLWh\niL * | * 2. (13)

4.3 [MepeceyeHnsa c HECKONbKUMUW NCTOYHMKaAMN Tenna

KoadhuumneHT cHmkeHns no ypasHeHuto (1) B 4.1 moxeT 6biTb 0606LLEH A1 HECKOMTbKUX NCTOYHUKOB
Tenna, nepecekaLLmx paccMaTpmBaemblii kabenb, C UCNOMb30BaHNEM NPUHLMNA HaNoXeHus. Ansa nposeje-

4
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HUS1 3TOro 06061 eHNs NpeanonaraeTcs, 4To Touka 2 = 0 — 3TO MecTo, B KOTOPOM TemnepaTypa paccmaTpusa-
eMoro kabens ABNseTcss MakCMMasibHOIA.

MpumeuyaHne — Ecnu npesBapuTeslbHO HEBO3MOXHO ONpeAeNnTb MOMOXeHNe Hanbonee ropsiyei Toukw,
HEeo6X04MMO NPOBECTU PacyYeT HECKOJIbKUX TOYEK C TEM.UYTO6bI yA40CTOBEPUTLCA BTOM. 4TO Hanbonee ropsyas Touka onpe-
fenexa.

Ecnvn Heckonbko UCTOYHUKOB Tensa nepecekarT paCCManMBaeMbIVI Kabenb (Hanpmmep, NCTOYHUKOM
Tenna sBnseTca gpyras kabenobHasa ceTb, COCTOALLAA U3 HECKONTbKNX Ka6enel71), ,D,eVICTBI/ITeanO TO XXe camoe
ypaBHeHue, T.e. KOAMPULNEHT CHIKEHNS UMEET Takoe Xe BblpaXeHue

DF = A<KO) 14)

raeuned [0(0) yuntbiBaeT BO3AECTBUE KaX40ro MCTOYHUKA Tenna h.
(15)

MycTb paccmaTtpuBaeMbli kabenb umeeT o603HaYeHne I, I I — koopauHaTa Hanbonee ropsyeit ToUkm
kabenanTorgagnsanoborogpyrorouctToyHukaTenna h, pacnonoxXeHHoro HakoopamHaTer = r,,.BblpaXeHne
ana 'T(n bynet cnegyowmnm:

) p(e”r_Liyn 4. (I, ~Ln)2»((12/-2f]~A2)3.nHft2 (16)

T,n 4. <L,-/.,>2+((]2,-2,hvA2)sinp/1)2’

rAe K — 4Y1C/I0 MCTOYHMKOB Tenna, nepecekarLwmnx paccmarpusaemMblii kabesnb:
Lh — rny6uHa npoknagku ucTouHuka Tenna h.
KoadhhuumeHT 3aTyxaHmsa y onpefenstoT U3 ypaBHeHus (3) B Ka4eCTBE NepBOii OLEeHKN:

(1 ~2%)2 07)

(L-i.n)2+<z,-z,)z '

4.4 TokoBas Harpyska AByx nepecekawLuxcs kabenei

[lns onpegeneHns makcMmasibHO AONYCTUMOrO TOKa B Kax0M kabesne TpebyeTca utepatneHas MeToau-
ka. MepBblil 3Tan 37O METOAMKM — onpefeneHne KoadduumeHTa CHIKeHna ANsS ogHoro kabens npu ycno-
BUW. YTO Yepes Apyroi kabesb NPOXOANT MaKCUMasibHO AONYCTUMbIV TOK MPW YC/I0BUU, YTO OH PacnosioXeH
M30/1IMPOBAHHO OT NepBoro kabens. 3artem onpenensoT KO3IMPULMEHT CHUKEHNSA A8 BTOPOro kaéens npu
[ONyLeHnn, 4To Yepes nepsblii kabenb NPOXOAUT CHWXEHHbIR TOK. 3Ty npoueaypy NOBTOPSAIT ANA KaXA0ro
Kabens [o Tex nop, Noka He M3MeHATCS onpeensemMble KOa(PPULNEHTbI CHXEHNS.

B kauecTBe npumMepa paccMOTpUM [jBe Lienu, Yepes KoTopble NMPOXoAAT MakCUMasibHO A0MYCTUMbIE TOKU
(ecnv kabenu pacnonoxeHbl N30/IMPOBAHHO) 1 /2:

a) CHauvana onpefensioT KoadnumneHT cCHxeHna ans uenu 1 DF, npu gonyweHun, 4To Yyepes uenb 2
NPOXOAWUT MakCUMasbHO A0MYCTUMbIN TOK 2.

b) 3aTem onpegensoT KO3 OULMEHT CHMXEHNS ANS uenn 2 DF2npu gonyuieHnm, 4to yepes uenb 1npo-
XOAUT CHUXEHHbIV Tok /, OF,. T. e. WhocHoBaHo Ha /.DF,.

¢) HoBoe 3HaueHve koaduuymeHTa cCHKerus ans uenu 1 DF, onpegensoT npy AonyweHnm, 4yto yepes
Lenb 2 NPOX0OAMUT CHUXEHHbI ToK I2DF2. B aTom pacuyeTe 3HauyeHus [0tax u Orax BypaBHeHusx (8) u (9) ocHo-
BaHbl Ha /, DF,,a BypaBHeHuu (9) BennuunHa / 3ameHeHa Ha /,DF,.

d) 3aTtem BbINOAHAT NnepepacyeT KoahurumeHTa CHUKEHUS ANA Lenn 2 B COOTBETCTBUM C U3/OXKEH-
HbIM B nepeyncneHum c) ansa uenu 1.

e) Onepauun B COOTBETCTBUM C U3MIOXEHHLIM B NepeyncneHnsx c) n d) noBTopsioT fo Tex nop. noka
onpefeneHHble KO3MMULNEHTbI CHUKEHUA HE BYAYT U3SMEHATLCS.
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MpunoxeHune A
(cnpaBo4HoOE)

Mpumep pacyeta

Ana npumepa BbiGpaHa Lienb, cocTosALas U3 0HOXUNbHbIX Kabeneii Ha HanpsxeHne 10 kB ¢ MeAHON XuUNoit ceveHun-
em 300 MM2, n3onsaumnei N3 CLUMTOro NOANITUEHA, MPOIOXEHHbIX B OAHOW nnockocTn (c 3a3opom 0.072 M). M TPEXXKMNBHO-
ro Macs0Hano/IHEHHOTO Kabena Ha HanpsxeHne 132 kB c MefgHbIMM Xunamu ceyeHnem 400 mm2.

PucyHok A.1 — PacnonoxeHue kabenei

LnsionpeaeneHus KO3 uULUMEHTA CHUXEHUS HEO6GXOAUMbI Clefyl e AaHHble:
- TemnepaTypa okpyxatuwei cpegbl oamb = 25 aC;

- yAenbHOe conpoTuBAeHne rpyHTa, pasHoe 0.8 K m/BT;

- yron nepeceyeHuns paseH 90* (uenn pacnonoxeHbl NoA NPSAMbIM YroMm).

Ta6nuya A.1— [JaHHble 0 kabene n ero npoknagke

XapaktepucTukn kabens (HarpeTblii kabenb)

Tun kabens

10 kB 132 kB
CeueHue A (Mm2) 300 400
MakcMmanbHO gonycTtumas Temnepartypa IU.CC) 90 85
TokoBasa Harpy3ka kabens, M301MPOBAHHOTO OT BHELWHEro UCToY-
HVKa Tenna AA) 665 585
ConpoTuBAeHne TOKONPoBOAsLLEl Xunbl npu 0Tax R (Om/km) 0.0781 0.0615
KoathuumneHT notepb B KOHLUEHTPUYECKUX MeTaninyeckux o6o-
nouyke/akpaHe 0.089 0.135
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OkoH4yaHue Tabnunuybl Al

XapaKkTepucTuku kabens (HarpeTblii kabenb)

Twn kabens

10 kB 132 kB
KoadcpuyneHT notepb B 6poHe X2 0 0
TennoBoe conpoTMBAEHNE N30NALUN 7,(K *M/BT) 0.214 0.835
TennoBoe conpoTuBAeHNE WAaHra/o60104kun 3 (K -m/BT) 0.104 0.090
HapyxHoe TennoBoe conpotusneHue npu 100 %-HoM koadhdpu-
LUEeHTe Harpysku 74(K-m(BT) 1.427 0.445
MoTepu B TOKONPOBOASALLEN XKUe Ha hasHy Xuny WdBt/m) 34.54 21.05
[OvanekTpnyeckne noTepn Ha pasHy Xxuny N a<BT/mM> 0 2.01
O6umne gxxoynesbl NOTEPU Ha hasHyo Xuny W,(Bt/m) 37.61 23.89
O6uWmre noTepu Ha @asHy Xuny W (Bt/m) 37.61 25.90
rnybuHa npoknagku Lim) 1.20 0.90

Ta6nuya A.2— KoatpduUUMEHT CHUXEHUS TOKOBOW Harpysku Ans uUenu c kabenem, UMEKLWMUM XUNbl CeYeHUeMm
300 MM2 c n3onsymeit U3 CLUMTOTO MONMN3TU/IEHA, Ha HanpsixeHne 10 kB

Tvn ka6ens, ceueHne xunbl — 300 MM , U30NAUNS — CLUMTBIA NONNM3TUNEH, HanpskeHne — 10 kB
XapakrepucTuku YpaBHeHne

MpogonbHoe Tennosoe conpoTueneHne xun TL  K/m -Br 00026

.H0-8=8.67 4
300
, K ™m/BT 0.214 ¢ 0.104 & 1.427 a 1.745 5
K m/BT 0.214 % 1.09(0.104 & 1.427) = 1.88 6
*C 90 - 25 * 65
A0d 4c 0 7
A1Y0 BT/M 0.0781-10'3-0.00393-6652 A n_2 9
1-0.00393(90-20)
PacueTHblli KO3(hPULUNEHT CHUXEHUS TOKOBOM Mpun AZ = 0.01 m N > 500
Harpysku
Mepsas oyeHka JO 'C 0.8 25.90-3_ [(1.20+0.9)2
in r =192 13
4s [(1.20-0.9)2
Mepsas ouenka ALY BUK M 10 64-10-2f1-i]-i: =0.075 8
MepBas oueHkay M- (1-0.075-1.88)8.67 n
------------------------------- =2.07 3
| 1.745
OkoHuaTenbHas oueHka [O(BTopas ntepauyus) 14.1 2
Koa NUMNEHT CHUXEHNS TOKOBOW Harpysku DF
by Py 1-1ill =0.89 1

65

YKa3aHHbIli Bbllle pacyeTHbI KO3 M ULNEHT CHUXEHNA TOKOBOI Harpy3kn OTHOCUTCS K TOKOBOW Harpyske kabenei
Ha HanpsxeHue 10 kKB Ans yyeTa NoBbIWEHUA TemnepaTypbl, 06YC/NOBIEHHOTO NepeceyeHnemM ¢ kKabenem Ha HanpshxeHue
132 kB. [laHHblli KOI( DULNEHT HE YUNUTbIBAET NOBLIWEHNE TEMNEpaTypbl kKabena Ha HanpsxeHue 132 kB npu ero nepece-
YeHun c kabenamu Ha HanpsixxeHue 10 kB (cm. 4.4).
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Ta6nuya A.3— KoadhdULMEHT CHUXEHNS TOKOBOW Harpyskum kabens Ha HanpsikeHue 132 kB ¢ xunamu cevyeHuem

400 mbI*

XapaktepucTuku

MpoponbHoe Tenno-
BOE CONpPOTUBNEHNE
xun TL

Tr
r

JI»*

PacueTHblli kKoadhu-
LMEHT CHUXeHUs To-
KOBOIi Harpysku

Mepsasa oueHka [0

Mepsas oyeHka OYY

lMepBas oueHka y

MepBas oueHka B3a-
UMHOTo TEennoBoro
CONpOTUBMIEHUS.

- Kabenb cnesa

- kabenb no LeHTpy

- kabenb cnpaBa

Btopasa oueHka [JO
(1-a utepauus)

OkoHuaTtenbHasn
oueHka [JO (2-a ute-
pauus)

KoathpnumeHt cHu-
XEeHUA TOKOBOW Ha-
rpy3ku DF

Tun kabens: ceveHne xun — 400 MM2, HanpsxeHne — 132 kB

K/bl BT

K em/BT

K m/BT

*C

BT1/m

BTX *u

K/m-BT
K/im BT
K/im BT

«C

«C

0.835 + 3(0,09 +0.445) = 2.44
0.835 + 3-1.135(0.09 40.445) = 2.66

85-25 =60

2,01j 0-835+ 3(0.09+0.445)U 4,1
L 2 ]

0.0615 10 3 0.00393 S852 _ A
1-0.00393(85-20) ’

n
59 10-2

Mpwn Ar * 0,01 m N > 500

n (1,2 +0.9)2] '
0.8 37.61] (1.2-0.9)2J
an 1?23 (1.2+0.9)2+0.0722
i [(1.2-0.9)2+0.0722 J

6.59 +10-2f1= '=0.033
V 60-5.2,1

J(1-0.033-2.66) 6.5 =1A(i
v 2.44

0.156
0,165
0.174

185

Ji-17-0.82
V 60

YpaBHeHve

17

16
16
16

15

15 + 16

YKa3aHHbIl Bblle pacyeTHbli KO3 (ULUEHT CHUXEHUA TOKOBO HAarpy3kn OTHOCMTCA K TOKOBOW Harpyske ka6ens Ha
HanpsxeHune 132 kB, yunTbiBalWwmii NnoBbiWeHNe TemnepaTtypbl, 06yc/0BNEHHOe NepecevyeHnem c kabensamuy Ha Hanpaxe-
Hue 10 kB. 3TOT KO3(h (PULMEHT HE yUMTbIBAET NOBbILWEHNE TeMNepaTypbl kabeneit Ha HanpsxeHue 10 kB npu ux nepeceve-
HUK c kabenem Ha HanpsaxeHne 132 kB (cm. 4.4).

8
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OpfHOBpeMeHHas Harpyska ABYX NUHUIA

Mpu vcnonb3oBaHun MeToAa, NpUBeAeHHOro B 4.4, noTpe6GoBannuch YeTbipe nTepauun Ans nonyvyeHns koadpuym-
EeHTOB CHWKEHUS AN ABYX IMHUI Cy4eTOM TennoBbiX BO34eicTBNIt. OKOHYATENbHbI pe3ynbTar npusegeH ataénuue A.4.

Ta6nuua A4 — KoahduLmeHTbl TOKOBOW Harpysku

Harpyska aByx inHuii

Twn kabens KoadhdhmumeHT Harpysku
300 MM2, clunTbI nonmaTtuneH. 10 kB 0.92
400 mm2 132 kB 0.85
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MpunoxeHne B
(cnpaBo4HoOE)

PacueT noBbiWeHNa TemnepaTypbl B 110601 TOUKe Tpacchl
MoBbiWeHe TemnepaTypbl B 1060V ToUKe 2 MOXHO onpeaenuTsL No popmyne

A(K2) « fon<ro [12) ¢ ATe'2 ¢Bme **

anaT N2 sz£E£(T & 1)02
npu 3TOM NOCTOAHHbIE AT U BT MofyYeHbl U3 cnefylowmnx peKypCcuBHbIX COOTHOLW EHUIA

. £0(0)-fOwWI0
70" eo=2 0 AT

n N»L,(N1N2) - AsagHT - 1)N2) ft.v,7 . 1M
a 4 2 *

n =e A0ouA(T A 2)- AOWT(T - 1)42) <r. 1tM
T-1 2

(8.1)

(B.2)

(B.3)

(B.4)
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Mpunoxenune A
(cnpaBouHoe)

CBefieHre 0 COOTBETCTBUM CCbINTOYHbBIX MEXAYHAPOAHbIX CTAHAAPTOB HaLMOHaIbHLIM CTaHgapTam
Poccuiickoih ®epepayum

Ta6nnuya AL

O603Ha4Y€eHVe CCbITIOYHOTO MEX/AYHapOoAHOro O603HauYeHNe N HaMeHooamne COOTBETCTBYHOLLLErO
AYHApOA CTeneHb COOTBETCTBUSA yiouy
cTaHgapTa HauMoHanbHOro cTaHAapTa

M3K 60287 (ace 4yacTu) IDT FOCT P M3K 60287 (Bce yacTtu) «Kabenu anektpu-
yeckune. PacyeT HOMUHANbLHOI TOKOBOI Harpysku»
MpumeyaHne — B HacToswel Tabnuue ncnonbL30BaHoO cnefylolee ycnoBHoe 0603HavYeHne CTeneHn coorT.
eeTcTBMUA CTaHgapTa:
IDT — nAeHTUYHbIR cTaHgapT.
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