®ENEPAJIBHOE AFEHTCTBO

no TEXHWYECKOMY PEFYNIMPOBAHUIO U METPONOIMU

HALUOHANBbHBIN FOCT P M3K
CTAHAAPT 60287-3-3—

POCCUNCKOMN 2011
OEOEPALMUMN

KABEITN 3NEKTPUYECKUE
PACYET HOMUHAIIbHOU TOKOBOW HAIPY3KU

YacTb 3-3

Pasgenbl, kacarolinecs yCrnoBuil aKcnsyaTaumm.
Ka6enu, nepecekarolime BHeWWHWE UCTOYHUKMU 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
(IDT)

Uzpanue odpuumnanoHoe

MockBa
@ CraHaapTuHgOpM
2012


http://www.mosexp.ru

roCT P M3K 60287-3-3—2011

MNpeavcnosue

Lenu nnpuHunnel ctTaHgapTusaunm B Poccuinckon degepavrinn yctaHoBneHs deaepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHWYecKoM perynmposaHin», a npasuna npuMeHeHusi HauuoHanbHbIX
ctangaptoB Poccuitckoin deagepauum — FOCT P 1.0—2004 «CtanpgapTtusauuns B Poccuinckon degepaumu.
OCHOBHbIE NOMOXEHUA»

CBepeHusi o cTaHpapTe

1 NMOArOTOBNEH Ha ocHOBe ayTeHTUYHOIO NepeBoAa Ha PYCCKUN s3bIK CTaHAapTa, yKasaHHoro B nyH-
KTe 4, KOTOPLIA BbINOHEH OTKPBITEIM akLoHepHbIM 06LLecTBOM «Bcepoccumekuin HayuyHo-ucenegosatesb-
CKWA, MPOEKTHO-KOHCTPYKTOPCKAA U TEXHOMOrMYECcKUA WMHCTUTYT kabernbHoi npombiwneHHocTn» (OAO
«BHUWK»)

2 BHECEH TexHun4yeckum komuteToM no ctaHgaptusauum TK 46 «KabenbHble uagenvs»

3 YTBEP>XOEH M BBEAEH B AEMCTBUE Mpukasom deaeparnsHOro areHTcTsa o TeXHUYecKomy pery-
nMpoBaHUo U MeTposiorinn ot 7 ceHTabpsa 2011 . Ne 255-cT

4 HacToswuii ctaHgapT ugeHTu4eH MexayHapogHomMy ctangapty MOK 60287-3-3:2007 «Kabenu anek-
Tpuyeckune. PacyeT HOMUHANBLHOM TOKOBOWN Harpysku. Yactb 3-3. Pasgernsl, kacarolumMecs yCNoBuiA akecnnyarta-
umn. Kabenu, nepecekawwme BHelwHUWe UCTOYHUKM 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»).

Mpu npUMeHeHNW HacTosLLEero cTaHAapTa PEKOMeHAYeTCs UCNOMb30BaTk BMECTO CChIIOYHbIX MeXayHa-
pPOAHbIX CTaHAapPTOB COOTBETCTBYHOLLME UM HaLMOHanbHble cTaHaapThl Poccuiickon Peaepaunun, ceegeHus o
KOTOPbIX NPUBEAEHEI B AONONHUTENBHOM npunoxeHun OA

5 BBE[AEH BMNEPBbIE

UHbopmayusi 06 USMEHeHUSX K HacmosiweMy cmaHdapmy nybrukyemcsi 8 exe200HO uzdasaeMom
UHGhopMayUOHHOM ykazamene «HauuoHansHbie cmaH0apmbl», @a mekcm UsMeHeHuUl U rornpasoK — & exemMe-
CSIYHO U30asaeMbix UHGHOPMaUUOHHbIX yKazamensix « HayuoHaneHbie cmaHdapmei». B ciydae nepecmMompa
(3aMeHbI) unu omMmeHsl Hacmosiujeao cmaH@apma coomseememayioujee yeedomieHue bydem onybuKo8aHo
8 EXKeMECSIYHO U30asaeMoM UHGhopMayUOHHOM yKkasamerne «HauuoHanbHble cmaHOapmsl». Coomeememey-
rowjast UHghopmayusi, yeedoMrieHue U meKCcmbl pa3mMeliaromesi makke 8 UHGhopMaUuUuoHHOU cucmeme obuezo
rob308aHuUsi — Ha oghulyuarnsHoM calime @edepalibHo20 azeHmcemea 1o MeXHUYECKOMY Pe2yUpo8aHuUio U
mempornoauu 8 cemu MIHmepHem

© CraHgapTuHdgpopm, 2012

HacTosiwumia ctaHgapT He MoXeT 6bITb NONMHOCTLIO UMK YaCTUYHO BOCMpoOn3BedeH, TUpaXunposaH 1 pac-
npocTpaHeH B Ka4ecTBe ouumansHoro usgaHns 6es paspelleHuss PefepanbHOro areHTCTBa No TeXHNYECKo-
My perynmposaHunio M MeTponornmm
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BBeneHue

B uyacTtu 1 cepun ctangaptos FTOCT P M3K 60287 coaepxatcs obymne hopmMynbl HOMUHATBHBIX TOKOBbIX
Harpy3oK 1 3HepronoTeps SNeKTPUIecknx kabenei.

B yactu 2 npeactasneHbl opMynbl TENAOBOIO COMPOTUBIEHNSA, NPU 3TOM YacTb 2-1 cogepxuT obwme
MeToAbl pacyeTa TENIOBOro COMpPOTUBIIEHNS.

YacTb 2-1 Takke coaepXnT MeToAbl pacyeTa, paccMaTpuBatowwme rpynnbl kabenen, NPONoXKeHHbIX B
rpyHTe (cM. 2.2.3). DT MeToabl NpeanonaraT, YTo kabenuy NponoXxeHsbl NapannensHo, U No3TOMY KaXKdbli
kabernb AeCTBYET kak NnapannesnbHbI IMHEAHbIA UCTOYHUK Tenna.

HacTosiwmii ctangapT (YacTe 3-3) paccmatpuBaeT nepeceyeHune kabensi noa npsMbIM UMM OCTPbLIM YT IoM
¢ Apyrim kabenem mnu, B 6onee obLyem cmbicne, ¢ MobbIM IMHENHBIM UICTOYHUKOM Tenna, Takum, Hanpumep,
Kak Tpybbl naponposoaa.

Ecnu nobnunsoctn oT kabenst Haxo4aATCsl UCTOYHUKK Tenna, To Bo nsbexaHne neperpesa gonycrumast
ToKoBas Harpyska kabens gomkHa 6biTb cHKeHa. Ho npumeHeHne cdopmyn, KoTopble NpegHasHaueHbl Anst
pacyeTta Tpacc, NPOSIOKEHHbIX NapannensHo, NpueedeT K 3aBblLUEHHON OLeHKe TenmnoBoro BO3AencTBns Ha
kabenb NCTOYHMKA Tenna, nepecekatoLlerocsi c kabenem.

B HacTosilem cTaHgapTe NnpuBeaeH 0B M yNpoLLeHHbIA MeTo OLEHKU CHKE HUSI OMYCTUMOI TOKOBOIA
Harpysku kabens, nepecekaeMmoro UCTOYHUKaMu Tenna.

MpepnonaraeTcs, 4T KaxAbliA Kabernb 1 UCTOUYHUK TeNIa NPOOXKEHbI FTOPUIOHTABHO.
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HAUMWOHANBbHBIW CTAHAAPT POCCUMCKOW OGELEPALUMNU

KABENU 3NEKTPUYECKUE. PACYET HOMUHATIBHON TOKOBOMN HAITPY3KU
YacTtb 33

Pasgensl, KacaloLiuecs yCrioBUIA 3KCNyaTaLum.
Ka6enu, nepecekawuwue BHelUlHUe UICTOYHUKU Tenna

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

Oara BBegeHna — 2012—07—01

1 O6nactb npuMeHeHunA

B HacToAweM cTaHaapTe NnpuseAeH MeTod pacyeTa koaduLmMeHTa TOKOBOWM Harpy3skuy B YCIOBUSIX yCTa-
HOBMBLLErOCA pexnMa Ans kabenen Ha Bce HanpsiXKeHWs B TeX cryyasix, Koraa uMeroTcsl nepeceyeHnsi C BHeLw-
HUMM UCTOYHMKaMM Tenna. [laHHbIi MeToa NpUMeHUM Ans noboro Tuna kabens.

JaHHbl MeTod NpeanonaraeT, YTo BCS 30Ha, OkpyxatoLlas kabenb unnkabenu, uMeeT ogHOPOAHbIE Ten-
MOBbIe XapaKkTePUCTUKA, U MPUMEHSIETCS MPUHLIAN HaNOoXeHUs1. NMpUHLMN HaNoXeHUst OTHOCUTCS! HE TOMbKO K
conpukacarLwmmcs kabensam: MeTog pacyeTa, NpUBeAeHHLIA B HACTOSILLIEM cTaHaapTe, SAIBNsSeTCs ONTUMasb-
HbIM MPW ero NPUMEHeHUN ANs conpukacatroLwmxcs kabenein.

2 HopmMaTuBHbIe CCbISNKK

B HacTosiLLleM cTaHaapTe UCnonNb30BaHa HopMaTUBHas CCblfika Ha Creayownii MexayHapoaHbli cTaH-
Aapr:

M3K 60287 (Bce yactin) Kabenu anektpuyeckue. Pac4eT HoMWHanLHoI TokoBol Harpysku (IEC 60287
(all parts), Electric cables — Calculation of the current rating)

MpwumeyaHune— Heobxogumo ucnone3oBarte NocnegHee n3gaHne ceblNOYHOro cTaHaapTa (BKoYas MMeto-
LMeCs N3MeHeHns).

3 O6o3HaveHus

A — ceueHue TOKOMPOBOASALLIEN UMb, MMZ;

DF— oTHoLleHWe JoNYyCTUMOro ToKa € y4eTOM Hanuuus nepecekaroLlero kabenb UCTOYHMKA Tenna K 4onyCTH-
MOMY TOKY kabensi, U30NIMPOBaHHOro OT UCTOYHUKA Tenna (KoabULIMEHT CHUDKEHMUS);

I — makcumanbHO AOMNYCTUMBIA TOK paccMaTpmMBaeMoro Kabens, ecnm oH M30MpoBaH OT UCTOYHKUKA Tenna,
A;

L — rnybuHa npoknagku paccmaTtpuBaemMoro kabens 4o ero ocu, m;

L, — rny6uHa npoknaaku UcTouHuKa Tenna h, m;

N — 41cno nHTepBarnos B NPOCTPAHCTBEHHOW AUCKPETU3aLIMN NPU pacyeTax;

T, — Tennosoe conpoTUBeHNe Ha hasy Mexay xuroi u obonoukoi, K- m/BT;

T, — TennoBoe conpoTuBneHue mMexay obono4koi n 6poHei, K- M/BT;

T3 — TennoBoe ConpoTuBeHne HapyXHOro salwmTHoro nokposa, K- M/BT;

U3paHne opnumnanbHoe
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T, —TennoBoe CONPOTUBIIEHNE OKpyXalollei coedbl (OTHOLUEHWE MPeBbILIEHNA TeMrnepaTypbl nosep-
XHOCTMW kabensi No cpaBHEHMWIO C TEMNEPATYPOI OKpYy>KatoLLen cpebl K NoTepsiM Ha eanHnLY AnNWHbL),
K- m/BT;

Tnn — B3aWMHOE TennoBoe ConpoTuBneHne Mexay kabenem n uctouHukom Tenna, K- M/BT;

T — 9KBMBarieHTHOE TeNoBoe COnpoTuBeHne kabens Ha xuny, K. m/BT;

T, — obuee Tennosoe conpoTuaneHne kabens Ha xuny, K. m/BT;

T, —npofonbHoe TennoBoe conpoTUBeHue Xunel, K- m/BT;

Wy — AvenekTpudeckue noTepu Ha eauHnLy AnvHel Ha dasy, BT/m;

Wg — Tenno, obpasyemoe B paccMaTpuBaeMom kabene, obycrioBneHHoe noTepsamu B XKune npu gonylue-
HUK, YyTo Temnepatypa xunbl 20 °C, B1/m;

W, — Tenno, BblaensaeMoe BHeLHUM UCTOYHUKOM Tenna h, BT/wm;

k — YMCIIO UCTOYHMKOB TeNsa, NepeceKkatoLLMX paccMaTpuBaeMslin kabenb;

— pacnionoxeHue HanGonee ropsavell TOMKM Ha Tpacce paccMaTpuBaemMoro kabens (koopauHaTa z),
€Cni MeeTCsl HECKOMbKO NepeceyeHuii, M;

Zpmax — PaccTosiHue BAOMb Tpacckl kaBens oT camoli ropsYell TOUKM JO TOYKW, rAe NPOACNLHLIA TeNnoBoN

MOTOK He3HauMTeneH, M;

Z

n — Y41CNOo XKun;

Oogg — TemnepaTypHbli koahPULIMEHT yAebHOro 3neKTpuieckoro conpotusnexna npn 20 °C, K- 1,

B — yron nepeceveHus, pag;

Y — KoadppULMEHT 3aTyxaHus, M~ 1;

M — OTHOLLEHMWe obLUMX MoTepb B MeTannm4ecknx obonoukax Kk obLwmmM notepsam B xxunax (kodsgppuumeHt
notepb oborouka/akpaH);

o — OTHoLWeHMWe obLmx noTepb B 6poHe K obwmm noTepsaMm B xunax (koadduumeHT notepb 6poHn);

p — yaenbHoe Tennosoe conpotusnexune rpyHta, K- m/BT;

Per — YAenbHOe Tennoeoe conpotusneHue xunel, K- M/BT;

Bnax — MakcumarnbHo AonycTumas Temneparypa xunsl, °C;

ABy — MoBbILLIEHWE TeMMepaTypbl Xunbl, 06yCNOBRAEHHOE AU3NEKTPUYECcKUMA noTepsamu, K;

ABpax— MakcMmasbHO AoNyCTUMOe NpeBbileHWe TeMNepaTyphbl XKUIbl Mo CPaBHEHUIO C TeMNepaTypoi oKpy-
Xatowein cpeabl, K;

AB(zy — NoBbILLEHe TeMnepaTypbl Xurlbl (kni) paccmartpusaemoro kabens, o6ycnoBneHHoe nepecekaroLu-
MW UCTOYHUKaMM Temnna, B TOUKe z Tpacchl kabens, K;

AB(0) — noBbileHWe TeMnepaTypbl Wbl (K1) paccMaTtpueaemMoro kabens, obycrnosneHHoe nepecekatoLwm-
MW UCTOYHUKaMK Tenna B Hanbonee ropsyeit Touke Tpaccol kabens, K;

AB,,(z)— NoBbILLEHVE TemnepaTypbl XWurbl (ku) paccmatpusaemMoro kabens, 06YCNoBNEHHOe UCTOYHUKOM
HarpeBa h, 6e3 y4yeTa Npo4onbHOro TeNMoBoro noToka, K;

AW  — npupalleHue Tenna, obycrioBleHHOe N3MEHEHWUEM 3NEKTPUHECKOro CONPOTUBINEHNS XuUnbl, BT/K - m;

Az  — nHTepBar, UCMONb3yeMbli Mpy pacyeTax, M.

4 OnucaHve meToaa

4.1 O6wune nonoxeHus

B HacToALeM cTaHAapTe paccMaTpuBaeTCs HapyXXHbIA UCTOYHUK TENNa, NepecekatoLuii Tpacey kabens
(kabeneir). UcTouHnK Tenna, nepecekaroLwmii kabenb, MOXeT pacnonaratbes Moo Boile, MMb0 HXKe paccMmar-
puBaeMoro kabens (kabenen) c nepeceveHnem nog yriom, B AuanasoHe oT napasniefibHoro B3aMmopacnono-
XeHWs 4o nepneHaukynsipHoro. MprMep Takoro pacronoXeHUs nokasaH Ha pucyHke 1.
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Bua B pa3spese
AY
X
IMoBepXHOCTL IPyHTa /
Z
'y
~1
~ ( Wctounmk Tenna
. Ka6enb .
Bup ceepxy
A .
— F4

Yron nepecevsHus

PucyHok 1 — lMpumep pacnonoxeHunsi UCTOUHUKA TENna, NnepecekaloLLero paccmatpusaemelin kabens

MoBbilleHWe TemMnepaTypbl XUIbl BAOML TPAcchl paccMaTpuBaemoro kabens, 06ycnosneHHoe Tennom,
BblgensieMbIM nepecekatolMm kabenb UCTOYHUKOM Tenna, MoXeT GbiTb onpeaeneHo ¢ NOMOLLbIO Npasuna
KeHHenu. TemnepaTypa AOCTUraeT MakcMMarbHOro 3HaYeHUs B TOUKe nepeceyeHus 1 yeiBaeT no mepe yaa-
NeHuns oT nepeceyeHns. PaccTosiHue BAOMb Tpacckl kabena oT TOUKM NepecedeHnsl 40 TOUKM, r4e NpoAosibHbIN
TEMNIMOBO MOTOK He3HAYUTENEH, 0603HAYAIOT Zpp 4y

WN3meHeHMe cTeneHu Bo3pacTaHusl TemnepaTtypbl No AnuHe kabens o6ycnoBneHo Tem, YTo NPOAOTIbHbINA
TEennoBoW NOTOK reHepupyeTcs B XWne, YTO NPUBOAUT K MEHbLUEMY BO3paCTaHWI0 TeMNepaTypbl XuMbl Npu
nepeceyeHWr No CPaBHEHUIO C CUTYaLMEN, Koraa aTOT NPOAOSbHBINA NOTOK HE YYUTLIBAETCA.

MakcuMansHO AOMYCTMMBIA TOK B paccMaTpuBaeMom KaBene ¢ y4eToM Hanuuus nepecekarollerocs
UCTOYHMKA Temnna nony4atoT YMHOXEHUEM TOKOBOM Harpysku B ycTaHOBUBLLEMCA pexnme Bes nepecekaroLe-
roca UCTOYHUKA Tenmna Ha koadUUUEHT cHMkKeHUA DF, CBA3aHHLIN C HarpeBoMm, Bbi3BAHHBIM UCTOMHUKOM
Tenna:

a A®(0) (1)

DF= |1 ,
AO max — A8y

rae A6(0) — noBblLIeHWe TeMnepaTypbl XWUMbl B TOYKe fepecedeHusi, 0BYCroBneHHoe nepeceKkaowmmcs
MCTOYHMKOM Tenna.

4.2 lMNepeceyeHue c O4HUM UCTOYHUKOM Tenna
3HauyeHue A(0) onpeaensaoT AeneHuem ;.. Ha N uHTepsanos, kKaxxabld ANMMHON Az no hopmyne

Who(©1"Z =D a1 iz, (L + L) + (vAZ sinp)® (2)

Ae 0 = 3
©) 4n =1 (L-Lp)? +(vAz sinB)?

rae p — yaenbHoOe TensioBoe CONMPOTUBNEHUE rPyHTa;
Wh — Tenno, BbligendaemMmoe BHelWWHUM NCTOYHUKOM Tenna,
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— yron nepeceveHus;

L — rnybvHa npoknagkv paccmaTprisaemMoro kabensi;

L, — rny6uHa npoknaaki MCTouHMKa Tenna.
KoadhduumeHT 3aTtyxaHus y BelpaxkaeTcs hopMynon

T

(1—AWT)% , (3)
roe
T, = A:gf_ 5 (4)
T,=Ty+n(Ty+ T3+ Ty), (5)
T=T,+n[(1+%) T2 (1424 + (T3 + Tl (6)
ABy = Wd[ +n(Ty + T3+ Ty)l, (7)
AW= AW[1 —ﬁz% 1 (8)
Ry,l? (9)

a20
1+ 020(Omax —20)

raep., — YAenbHoe TEMNN0BOE COMPOTUBIIEHNE XMNMbI.
Anamean p., =0,0026 K-m/BT; ans anommHus p,,.= 0,0049 K- m/BT.
A — ceyeHne Xunbl;
Opp — TemnepartypHbli KoabULIMEHT YAeTbHOTO 31EKTPUYECKOTO CONPOTUBMNEHNS MaTepuana usbi;
| — makcumansHo AonyCTUMBIA TOK paccMaTprBaeMoro kabens, eCrivt OH U3CNMPOBaH OT UCTOUHUKA Ten-

AW, =

na.
OcTanbHble nepeMeHHble BennynHbl MpUBeaeHbl B Apyrux YacTsix cepun MOK 60287.
OBbBIMHO MOXHO UcMonb3oBaTh 3HavyeHne Az = 0,01 M. JonkHO GbiTb NpoBEpeEHO, UTo

YAZ <, (10)
3HaueHue N onpeaensioT no hopmyne

N=Z'A“—;x npu A, (NAZ) < &, (1)

rae — & manas BenuduHa, o6eidHo 0,01. PacctosiHue z,,,, aBnAeTcs byHKUMEN NPOAOINLHOMO TENoBOoro
CONPOTUBIEHNS XKIMN 1 ONpeaenaeTCA paccTosHeM Mex Ay kabesieM U MCTOUHNKOM Tenna U Tenmnom, Bbiaesnse-
MbIM NMepecekatoLMMcs UCTOYHUKOM. B npumMepe, NpuBeaeHHOM B NPUNOXeHUM A, UCMONb30BaHO 3Ha4YeHne
5m.

AB,,;(2) 0603HaYaeT NoBbILLIEHMe TemnepaTypbl KUMbl kak PYHKLMIO pacCTosiHUA Z OT MecTa nepeceve-
HUA, 0BGYCMOBNEHHOE NepeceKaloLLMM UCTOYHNKOM Tenna. 3Ty TemnepaTypy MOXHO OonpeaenuTh, NPUMeHAsA
npasuno KenHenu:

L+L,)?+z%sin?

A62) = 2 Wy EHEn) 2 S B (12)
4n (L-LpY +z°sin“B

MockornbKy y3aBUCUT OT ToKa, NPOXoAALLEro nNo paccMaTpusaeMomy kabenio, KOTopblil cneayeT onpeae-

NUTb, HEOBXOAUMO NPUMEHUTL UTEPaTUBHYIO METOAMUKY, UCTIONb3YA pacHeTHLIA TOK B KAYeCTBE NepBoi OLEHKU

3TOro TOKa, ecnunpeagnonaraeTcs, 4To UCTOYHUK TeNs1a pacnosioXeH napanienbHO paccMaTpusaeMomy Kabe-
no.

Mepsas oueHka A6(0) gormkHa 6bITb CrieayoLWei:

460 = 2 Wyin ((i*th; (13)

4.3 lMepeceyeHUA ¢ HECKONbKUMU UICTOMHUKAMM Tenna

KoadhduumeHT cHkeHns no ypasHeHuio (1) B 4.1 MoXeT 6bITb 0606LLEH ANst HECKOMbKNX UCTOYHUKOB
Tenna, nepecekaloLmMx paccmaTtpusaeMblii kabenb, ¢ UCNoONb3oBaHWEM NPUHLIMNA HanoXeHus. Ons nposesge-

4
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HUs 3aToro 0606LLeHUA NpegnonaraeTes, YTo Touka z = 0 — 3T0 MecTo, B KOTOPOM TemnepaTtypa paccmaTpuBa-
eMoro kabensa ABNAeTCa MakcUManbHOWN.

Mpumeyanune— Ecnu npeaBaputenbHO HEBO3MOXHO ONpeaennTb NonoxeHne Hanbonee ropsivyeit TOUKM,
HeobXxoAMMO NPOBECTM pacyeT HECKONBbKUX TOUEK C TEM, YTOObI yA0CTOBEPUTLCS B TOM, YTO Hanbonee ropsiuasi Touka onpe-
Aenexa.

Ecnu HeckonbKo UCTOYHUKOB Tensa nepecekaloT paccmaTpuBaeMblil kabenb (Hanpumep, UCTOYHUKOM
Tenna siBnsieTca Apyras kabenbHaa ceTb, COCTOALLANA U3 HECKONbKUX Kabenen), AeNCTBUTENbHO TO Xe caMoe
ypaBHeHue, T.e. KO3(hDULMEHT CHIDKEHUA MMEEeT Takoe e BblpaxeHue

DF= 1-— 290 (14)
Abpax —Aby

roeuneH A®(0)yunTeiBaeT BO3AEUCTBUE KaXAOr0 UCTOYHMKA Tenna h.
_k
A80) = TF _Trnin W, (15)
HYCTb paCCManVlBaeMblﬁ kabenb umeet o6o3HaveHue r, a Zz— KoopauHarta Hanbonee ropﬂqeﬁ TOYKHN

kabensr. Toraa ansano6oro Apyroro UcTouHkaTenna h, pacnonoXeHHOro Ha koopanHaTe z = Z,, BbipaxeHue
ansa T, 6ynet cneayowmm:

T =P DS oz (L Ly)” + [zy 2yl +vAz)siny (16)

min v1® n > - =
4n (Ly —Lp)? + (12, —zpl+vAZ)sinB,]

rae K — 41cno UCTOMHUKOB Tenna, nepecexkarowmnx paCCManMBaeMbIVI KaGeJ'Ib;

L;, — rny6uHa npokna/iku UCTOYHWKa Tenna h.
KoaddpuumneHT 3atyxaHua y onpeaensioT U3 ypaBHeHUA (3) B KayecTBe NepBOM OLEHKU:

2 2
A0 =P S W in (LtLa) (2 =2p)" (17)
%0) = 4 Z-ih oLz -zn)

4.4 TokoBasi Harpyska AByX nepecekawolmuxcs kabenen

[ns onpegeneHns MakcMMasbHO AOMYCTUMOro TOKa B KaxkaoM kabene TpebyeTtcsa utepatueHasa MeToau-
Ka. MepBbI 3Tan aTon MeToAUKN — onpeaeneHne KoadduuneHTa CHKeHUs A5 O4HOro kabensi npu ycno-
BUW, YTO Yepes Apyroit kabGenb NPOXoAUT MakcUManbHO AONYCTUMBIA TOK NPU YCIIOBUW, YTO OH PacronoXeH
N30NNPOBaHHO OT NepBoro kabens. 3atem onpeaenaloT kKO3HULNEHT CHUKEHUS ANs BTOPOro kabens npu
AONYLEHWN, YTO Yepes NepBell kabenb NPOXoANUT CHWKEHHBIN TOK. DTy Npoleaypy NOBTOPSIOT ANs KAXA0ro
kabens 4o Tex nop, noka He U3MeHsTcA onpeaensemole ko3 bULMEHTBI CHKEHUS.

B kavecTBe nprMepa paccMoTPUM ABE Lienu, Yepes KOTopble NPOXOAAT MakCMMaribHO A0MYCTUMBIE TOKM
(ecnu kabenu pacnonoxeHbl N30NNPOBAHHO) /4 U ly:

a) CHavana onpefensioT KoadduLMeHT cHukeHna ansa uenun 1 DF; npu aonyweHnm, 4To Yepes Lenb 2
MPOXOANT MakcHMarbHO AOMYCTUMBIA TOK /o.

b) 3aTem onpeaensoT kKoadPULIMEHT CHMKEHNA ANA uennu 2 DF, npu gonylieHnn, 4to Yepes uens 1 npo-
XOAWUT CHWKEHHBIN Tok /{DF . T. e. W), ocHoBaHo Ha /{DF;.

¢) HoBoe 3HaueHuMe koathmLMeHTa CHUXEHUA Ans uenu 1 DF, onpeaensioT Npu AonyLieHnu, YTo Yepes
Lienb 2 NPOXOANT CHWKEHHbIN TOK [, DF,. B 3ToM pacyeTe 3HayeHua A6, U 6., B ypaBHeHUAX (8) n (9) ocHo-
BaHbl Ha /{DF,, a B ypaBHeHuM (9) BennduHa / 3aMeHeHa Ha [, DF ;.

d) 3aTem BbINOMNHsIOT NepepacyeT KoapdnLMeHTa CHKEHNUS ANs Lenu 2 B COOTBETCTBUMN C N3MOXKEH-
HbIM B nepeydncreHnm ¢) ans uenn 1.

e) Onepaunv B COOTBETCTBUM C UINOXKEHHBIM B MepevucneHusix c) u d) noBTopsiloT 40 TexX nop, noka
onpegeneHHble KoaPUUNEHTBI CHKEH NS He ByAYyT N3MEHATLCA.
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MpunoxeHne A
(cnpaBo4Hoe)

Mpumep pacueta

Ansanpumepa BoibpaHa Lenb, COCTosILas U3 0OAHOXUMNBbHbLIX Kabenel Ha HanpsixeHue 10 KB ¢ MegHOM XXMMNoW ceyeHu-
em 300 MM2, M3onsAuMen U3 CLUMTOro MONU3TUNEHA, NPONOXEHHbIX B O4HOW NMOCKOCTH (C 3a30pom 0,072 M), U TPEXKUIBHO-
O MacMoHanoNHeHHOro kabens Ha HanpsxeHne 132 kB ¢ MegHbIMU xunamu cevennem 400 Mm2.

A

X1
MacnoHanonHeHHbIi kabenb Kabenb 2
= { ) -
L;=0,90mM— -
X2
L,=1.2M / >
z,
Kabenu Ha HanpsbkeHue 10 kB
Kabenb 1

0,072 m

PucyHok A.1 — PacnonoxeHue kabenein

Ins onpegenenus koaddrLneHTa CHUXEHUS HeoBXoaMMbI criegytome gaHHble:

- TeMneparypa okpyxatwen cpeabl 8,,,, = 25 °C;

- yAernbHOe ConpoTUBNEHWE rPyHTa, paBHoe 0,8 K- m/BT;

- yron nepecedenus paseH 90° (Lenu pacnonoXeHsl NoA NPSMbIM YIIoM).

Tabnwuuya A1— [daHHble 0 kabGene v ero Npoknagke

Xapaktepuctuku kabens (HarpeTbii Kabenb)
Tun kabens
10 kB 132 kB
Ceuenve A (Mm?) 300 400
MakcumanbHo gonycTumas Temneparypa Omax(°C) 90 85
TokoBasi Harpy3ka kabens, U3onMpOBaHHOIO OT BHELWHEro UCTOu-
HWKa Tenna 1(A) 665 585
ConpoTuBrneHne TOKONPOBOAALLEN XUIbl NPY 8., R (Om/km) 0,0781 0,0615
KoathrumeHT noTepb B KOHUEHTPUYECKMX MeTannmyeckmx obo-
noyke/aKpaHe M 0,089 0,135
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OkoryaHue mabnuupi A.1

XapakTepuctuku kabens (HarpeToii kabenb)
Tun kabens
10 kB 132 kB

KoadhdmumeHT notepb B GpoHe Ay 0 0
TennoBoe conpoTUBNeHne N3onsiunm T{(K-m/BT) 0,214 0,835
Tennosoe conpoTueneHune wnaHra/o6onouku T; (K- m/BT) 0,104 0,090
HapyxHoe Tennoeoe conpotnenexune npu 100 %-Hom koachdu-
UMEHTE Harpy3ku Ty(K-m/BT) 1,427 0,445
MoTepun B TokoNpoBOAAWEN XMNe Ha ha3HYIo XUy W (B1/m) 34,54 21,05
HvanekTpuueckne notepu Ha asHyio xuny W, (B1/m) 0 2,01
O6wume pxoyneebl NoTepn Ha hasHyto Xuny W/(B1/m) 37,61 23,89
O6wwme notepu Ha chasHyio xuny W(BT1/m) 37,61 25,90
Fmy6uHa npoknagku L{m) 1,20 0,90

Tabnuua A2—KoahduumeHT CHUKEHUS TOKOBOW Harpy3ku Ansi uenu ¢ kabenem, MMEIOWmMM Xurbl ceHeHUem
300 MM? ¢ M30MsALMENt U3 CLUMTOTO MONMATUINEHA, Ha HanpsbkeHne 10 kB

Tun kabens: cevenne xunbl — 300 MM?, U30NALMA — CLUNTLIA NONUSTUNEH, HanpsxeHne — 10 kB

XapakTepueTukm YpaBHeHue
MpogonbHoe Tennosoe conpotuenenne xun T, | K/m-Br | 00026 10-6=8.67 4
300 '
. K-m/Bt | 0,214 + 0,104 + 1,427 = 1,745 5
K.-m/BT | 0,214 + 1,09(0,104 + 1,427) = 1,88 6
A8 °C 90-25=65
A8y °C 0 7
AW, Bt/ 1073. 6652
A /M 0,0781-10™ .0,00393-665“ _ 10,64 .10-2 9
1+0,00393(90 —20)
PacueTHbIi KOSMDNUMEHT CHIKEHUS TOKOBOW Mpn Az =0,01 m N> 500
Harpyakm
Mepeasi oLeHka A °C 0,8-25,90-3, | (1,20 +0,9)?
In 7 [=19,2 13
4n (1,20-0,9)
Mepeas oLerka AW BT/K-m 10,64 10-2 (1_19,2j = 0,075 8
65
-1
Mepeasn oueHka y M (1-0,075-1,88)8,67 _ 2,07 3
1,745
OkoH4aTenbHas oueHka A6 (BTopasi utepaums) °C 14,1 2
KoathdurumneHT CHMxeHus1 TOkoBon Harpyaku DF 1_&,1 =089 1
5 L}

YKa3aHHbIW BbiLLe pacHeTHbIN KO3MMULMEHT CHKEHWS TOKOBOW HArPY3KM OTHOCUTCS K TOKOBOW Harpyake kabenen
Ha HanpsikeHune 10 kKB ans yyeTa noBbIlWEHMS TemMnepaTypbl, 06yCnoBNeHHOro nepeceveHrem ¢ kabenem Ha HanpsikeHve
132 kB. [JaHHbIV kKO3thDULMEHT He yUMTEIBAET NOBLIWEHWE TeMNepaTypbl kabenst Ha HanpsikeHue 132 kB npu ero nepece-
YeHum ¢ kabensimn Ha HanpsbkeHne 10 kB (cm. 4.4).
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Ta6nuuya A.3— KoadduumeHT cCHUXEHNs TOKOBOW Harpy3ku kabensi Ha HanpsbkeHune 132 kB ¢ xxunamm ceveHnem

400 mm?
Tun kabens: ceverue xun — 400 mm2, HanpspkeHue — 132 kB
XapakrepucTuku YpasHeHue
MpogoneHoe Tensno- 0,0026 , .
BOE COMPOTUBMEHNE Kim- BT T400 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 6
Ao °C 85-25=60
A8y °c 2,01[0‘235 +3(009+ o,445)] =41 7
AW, 10-3. Ear2
0 BT/m 0,0615-107°-0,00393-585 = 6,59.10-2 9
1+0,00393(85 -20)
PacueTHbI KO3thhK-
LUMEHT CHWXEHWsi To- Mpn Az=0,01m N > 500
KOBOW Harpy3aku
(1,2+0,9)2
n A0 oc 0,8-37,61 (1,2-0,9) =077 17
epean ouerika an | [(1,240,97 10,072 '
(1,2-0,9)% +0,0722
6,59-10°2 1—£ =0,033
MepBas oueHka AW BT/K-m ) 60-52 ) 8
MepBasi oueHka y 1 (1-0,033-2,66) 6,5 =1.558 3
2,44
[MepBasi oueHka B3a-
MMHOIO  TEnnoBoro
COMNPOTUBIEHUS:
- kabenb cnesa Kim- BT 0,156 16
- kabenb No LeHTpy Kim- BT 0,165 16
- kabenb crnpaea Kim- BTt 0,174 16
BTopasi oueHka A °C 18,6 15
(1-51 utepaums)
OkoHuaTenbHasi °C 18,5 15+ 16
oueHka A0 (2-s1 ute-
paums)
KoachbmumeHT  CHu- 18.5
XEHUs1 TOKOBOW Ha- 1—? =0,82 1

rpy3km DF

YKasaHHbIV Bblle pacye THbIM KOSMDULMEHT CHUXKEHM S TOKOBOW Harpy3kv OTHOCUTCS K TOKOBOW Harpyske kabensiHa
HanpshkeHue 132 kB, yuuThIBaOWMIA NOBLILLEHWE TeMNepaTypbl, 06yCnoBnNeHHoe nepeceyeHeM ¢ kabensimm Ha Hanpshke-
Hre 10 kB. 3ToT KO3hhVLMEHT HE YUUTbIBAET NOBLIWEHVE TeMnepaTypbl kabenei Ha Hanpsixerne 10 KB npy nx nepeceve-

HuK ¢ kabenem Ha HanpsixeHne 132 kB (cMm. 4.4).

8
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OpHoBpeMeHHas Harpy3ska AByX IMHUA

Mpu ncnonb3oBaHun meToaa, NpueeaeHHoro B 4.4, noTpebosanuck HeTbipe utTepaunm ans nonyyeHns koadhouum-
€HTOB CHWXEHWS A5 ABYX JIMHWI C y4EeTOM TENnoBbIX BO3AeNCTBUI. OKOHUaTENbHLIN pe3ynbTaTt npuBeaeH B Tabnuue A.4.

Tabnwuuya A4 — KoachduumeHTsl TOKOBON HArpy3ku

Harpy3aka aoByx nuHui
Tun kabens KoaddpuuneHnT Harpyskm
300 MM2, cLMTbIN NoNMaTUnen, 10 kB 0,92
400 mm?, 132 kB 0,85
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MpunoxeHne B
(cnpaBo4HoOe)

PacuyeT noBbIWeHUs TeMnepaTypbl B No60oM ToUke Tpacchbl
MoBbliWweHWe TeMnepaTypbl B oGO TOUKE Z MOXHO ONpeaennTb No opmyre
A)zZ) = AQ (M Az) + A €7 + B e*

anamAz <z<(m+ 1) Az,
NPy 3TOM NOCTOSHHbIE Ay, U B, NONyHeHb! M3 Creayiowmx peKypCUBHbLIX COOTHOLLEHMIA:

AO - B() - Ae(o)_Aeuh(o),
2

_ A0 (mAZ) = A0 IM —DAZ] 1)z

Am = Am— 1 2
Bm - Bm _q- Aeuh(rnAZ)_ Azeuh[(m — 1)AZ] e y{m— 1)AZ_

10

(B.1)

(B.2)

(B.3)

(B.4)
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MpunoxeHnne A

(cnpaBo4Hoe)

CBefieHUe 0 COOTBETCTBUU CChINMOYHbIX MeXAYHApPOAHbIX CTaHAAPTOB HaLUOHaNbHbLIM CTaHAApTaMm
Poccunckon ®egepauumn

Tabnwuuya OAA

0O603Ha4eHne CCbINOYHOTO MeXayHapoaHOro
cTaHaapTa

CreneHb COOTBETCTBUSA

OB03Ha4YeHne 1 HaMMeHOBaHue COOTBETCTBYIOLLErO
HaUMOHAaNbLHOro cTaHgapTa

M3K 60287 (Bce 1acTn)

IDT

FOCT P M3K 60287 (Bce wactun) «Kabenwu anekrpu-
yeckue. PacyeT HOMMHaNbLHOW TOKOBOW HArpy3kun»

MpwumeyaHne—B HacToswen Tabnmue UCNONb30BaHO Criedytollee YCroBHoe 0603HaYeHne CTeneHn cooT-

BETCTBUSI cTaHAapTa:
IDT — ngeHTNYHbIN CTaHaapT.

11
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