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Mpepgucnosune

Llenu v npuHumnbl ctaHgapTusauun B Poccuiickoin ®egepauuu yctaHoBeHbl defepanbHbiM 3aKOHOM
0T 27 pekabps 2002 r. No 184-93 «O TEXHUYECKOM PErynvpoBaHum», a npasuna NnpuMMeHeHUs HauMoHaIbHbIX
cTtaHgapToB Poccuiickoin ®epgepauun — FOCT P 1.0—2004 «CTtaHgapTu3auua B Poccuiickoli ®egepauuu.
OCHOBHbIE NOMOXEHNA»

CBejeHusi o ctaHgapTte

1 NMOArOTOBJIEH Ha ocHOBe ayTeHTUYHOTrO NepeBoja Ha pycckuii A3biK CTaHA4apTa, yKasaHHOro B MyH-
KTe 4, KOTopbIii BbINONHEH OTKPbITbIM aKUMOHEPHbIM 06l ecTBOM «Bcepoccuiickuii HayuyHo-uccnegoBaTesib-
CKWA, MPOEKTHO-KOHCTPYKTOPCKWA U TEXHONOTMYECKUA  UHCTUTYT KabenbHOW  MPOMbILLIEHHOCTU
(OAO «BHUWKI»)

2 BHECEH TexHnyecksM KOMUTETOM No cTaHgapTu3aunn TK 46 «KabenbHble n3genus»

3 YTBEPXJEH U BBEJEH B AEWCTBVE [Mpukasom deaepansHOro areHTCTBa Mo TeXHUYECKOMY
perynmpoBaHuio 1 MeTposiornn oT 7 ceHTs6psa 2011 r. Ne 254-cT

4 HacTosiwmii ctaHf4apT WAEHTUYEH MexXAyHapogHomy cTaHaapTy MK 60287-3-2:1995 «Kabenum
anekTpuyeckne. PacyeT HOMUHaNbLHOV TOKOBOI Harpysku. Yactb 3. Pa3gensl, kKacawwuecs ycnosuin akcny-
aTaumn. Pasgen 2. DkoHOMMYeckas OnTUMU3aLMa pa3mepa CWUIoBbix kabenei» (IEC 60287-3-2:1995
«Electric cables — Calculation of the current rating — Part 3: Sections on operating conditions — Section 2:
Economic optimization of power cable size»).

M3meHeHne Np 1:1996 K ykazaHHOMY MeXAyHapo4HOMY CTaHAapTy, NPUHATOE Noc/e ero opuunanbHoii
ny6nvkaunn, BHECEHO B TEKCT HACTOALLEro cTaHAapTa v BblAe/IeHo ABOMHON BepTVKasibHOW MHWEN, pacno-
NIOXEHHOW Ha NoNsAX HaNpPOTMB COOTBETCTBYIOLLLErO TeKCTa, a 0603HaYeHNe U rof NPVHATUA U3MEHEHUA Npu-
Be/leHbl B CKOOKax nocne COOTBETCTBYHOLLEro TekcTa.

Mpu NpyMeHeHU HaCTOALLero cTaHjapTa peKoMeHAYyeTCs UCMo/b30BaTb BMECTO CCbISIOYHBLIX MEXAY-
HapoAHbIX CTAHAAPTOB COOTBETCTBYHOLIME UM HauMoOHabHble cTaHAapThl Poccuiickoii degepaunu, ceege-
HUS1 O KOTOPbLIX NPUBEAEHbI B AOMNONHUTENLHOM NPUIOXeHun JA

5 BBEJEH BIEPBbIE

NHopmauua 06 M3MEHEHUSIX K HACTosILLeMy cTaHAapTy Ny6/uKyeTcs B €XerogHo u3gaBaemom
MH(DOPMAaLMOHHOM yKka3aTene «HalnoHanbHble CTaHA4apThi». a TEKCT U3MEHEHUI Y NONPaBOK — B eXe-
MECsiUHO M3faBaeMblX MH(POPMALMOHHBLIX yKasaTensx «HauuoHanbHble cTaHgapTbi». B cnydyas nepe-
cMoTpa (3aMeHbl) WM OTMEHbI HACTOSILLET0 cCTaHgapTa COOTBETCTBYWLUiee yBejoM/eHue 6Gynet
0ny6/IMKOBAHO B €XEMECAYHO M31aBaeMOM MH(POPMALMOHHOM yKa3aTene «HaumoHasbHble CTaHgapThi».
CooTBeTcTBYyHOL as UHDOpPMaALUS, yBEeAOM/IEHNE U TeKCThl pa3MeLLaloTcs Takke B UH(OPMaLOHHOI
cucTeMe 06LLETO NOMb30BaHNUA — Ha ohuLManbHOM calite defepasnbHOro areHTCcTBa No TEXHUYECKOMY
perynnpoBaHuio n MeTposiorun B cet MHTepHeT

© CtaHgapTuHgopm, 2012

HacTosuii cTaHgapT He MOXeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MpocTpaHeH B kauecTBe ohuLManbHOro Usganus 6e3 paspellenns defepanbHOro areHTCTBa No TEXHUYECKO-
My perysiupoBaHuio 1 MeTposiornm
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BsepeHune

Cepusi ctaHaapToB MOK 60287 cocToMT 13 Tpex vacTeil u nogeneHa Ha pasgens! Ans yaobcTea BHece-
HUS N3MEHEHU 1 [ONONHEHUIA.

Kaxpasa yactb nofgeneHa Ha cnefyolune pasgenbl, KOTOpble U34A0TCA Kak OTAe/bHble CTaHaapThbl:

- yacTb 1: YpaBHeHUs [ns pacyeTa HOMWHaNbHON TOKOBOW Harpysku (100 %-Hblli ko3adpduumMeHT
Harpysku) un pacyet notepb;

- YacTb 2: TennoBoe COnpoTUB/EHME,

- yacTb 3: Pasgensl, kacawlmecs yCnoBWil akcnayaraumm.

M3K 60287-3-2 3ameHsaeT MOK 61059.

0.1 OcCHOBHble NONIOXEHUsA

MpusBegeHHas B HACTOALEM CTaHAapTe npoueaypa 06bI4HO ncnonb3yeTcs AN Bbibopa pasmepa kabe-
NS C MMHMMa/IbHO J0NYCTUMbIM CEYEHUEM XWJ/1, YTO MUHMMU3UPYET NepBOHaYaslbHblE BMIOXEHUSA B Kabesb.
Mpu 3TOM He yuuTbiBalOT NOTEPU BO BPEMS IKCNayaTaumm kabens.

YBenuuunsarwL,asncs CTOMMOCTb U 3HAUUTE/IbHbIE NOTEPU 3N1eKTPOIHEPTHM, KOTOPbIE NMET MecTo Npu
MaKcuMasibHbIX pabounx TemnepaTypax c NpMMeHEHNEM HOBbIX N30/IALUOHHBIX MaTepunasnos (Hanpumep, npu
Temnepatype 90 °C 15 u3onauny n3 CLUMTOro NoANaTUAEHA Y 3TUEHNPONUIEHOBON pe3nHbl) TPebytoT, YTo-
6bl MpY BbIGOPE pa3mepa kabens TwaTtesibHO yYMTbIBaINCh 3KOHOMUYECKME hakTopbl. [JO/MKHbI 6bITb MUHK-
MU3MPOBaHbl He TO/IbKO MepBOHaYasbHble 3aTpaThl, HO ¥ CyMMa NepBoOHaYasbHbIX 3aTpart 1 3aTpart Ha noTepun
B TEYeHue cpoka akcnayartauun. Micxoas 3 nocnefHero ycnoBus, Bbi6op 60/1bLIero pasmepa xusbl no cpas-
HEHMI0 C BbIGPAHHbIM HA OCHOBaHUV MWHUMAaJIbHOW NepBOHAYaibHON CTOMMOCTU NpUBEAET K MEeHbLUMM noTe-
PAM 3/1EKTPO3HEPTUN MPU TOM Xe TOKe, YTO AacT 3KOHOMUIO B TEYEHMNE CPOKa JKcnayaTtauuu.

Byayuine 3atpaThl Ha NOTEPU 3N1EKTPOIHEPTUN B TEUEHME CPOKa 3KCnyaTauum kabenst MoryT 6bITb pac-
CUYUTaHbl NyTEM COOTBETCTBYIOLLMX OLLEHOK POCTa Harpy3ku 1 CTOMMOCTY 3N1EKTPO3Heprun. Hanbonee akoHo-
MWUYHOE CeuYeHMe XWUnbl AocTuraeTca Torga, Korga cymma 6yaywmx 3aTpar Ha NoTepu 3NeKTPO3Heprum,
nepBoHayvasibHasi CTOMMOCTb MOKYMKN U CTOMMOCTb MOHTaXa MUHUMAasIbHbI.

OKOHOMKSA 06LMX 3aTpaT, B ciyyae ecnu 6bi10 BbiGpaHO GoMblLUee CeYEeHNEe XWU/bl, YeM OnpeaeseHo
TemnepaTypHbIMU OrpaHUyYeHUsiMU1, BCNEACTBME 3HAUNTENbHOTO YMEHbLUEHMS 3aTpaT Ha A)XOYy/eBbl noTepu
CpaBHUMa C yBe/IMYEeHNEM CTOMMOCTU MOKYNKW. [ANA 3Ha4YeHUn 3KOHOMUYECKUX U 3/IeKTPUYECKUX NapameT-
POB. NCMNOJIb3YEMbIX B HACTOSILLEM CTaHAapTe, 4OCTUraeTcs 3KOHOMMA 0Kos10 50 % o6LLeil cymMmmbl 3aTpaT Ha
MOKYNKy 1 akcnayaTauuio (cM. pasgen A.6 npunoxeHus A). PacueTsl an1s 60/1ee KOPOTKMX (PUHAHCOBLIX Nepu-
0[0B AAl0T TOT Xe 3ahdekT.

Cnepytwouieli BaXHO 0COGEHHOCTLIO, NOKa3biBAEMOW Ha NpuMepax, siIBASeTCSA TO, YTO. BO3MOXHO, 3KO-
HOMUWS He TakK CU/IbHO 3aBUCUT OT CEYEHUS XWU/bl, €C/IN 3HAYEHNE CEYEHUSI HaX0AMTCS B 06/1aCTU 3KOHOMUY-
HbIX 3HAaYeHUn (cM. pucyHoK A.3 npunoxeHus A). OTcloga creayloT ABa BbIBOAA;

a) BnusaHue owmn60K B (hMHAHCOBLIX AaHHbIX, 0CO6EHHO onpefensolux byayuine 3atpaTbl, He3HauKn-
TeNbHO. B TO e BpeMs xenaTtefibHO UCMO0J/Ib30BaTh AaHHbIe, UMELW e HanIyyllylo NPakTU4eckn NpuMeHu-
MY TOYHOCTb, U 3HAYNUTENIbHON IKOHOMUUN MOXHO AO0CTNYb, NCNOMb3YA AaHHble, OCHOBaHHbIE Ha OLEHKaxX.

b) [pyrue coobpaxeHus npu BbIGOPE CEYEHUS XUbl, BAUSIOLWNE HA OOLLY 3KOHOMUKY YCTaHOBJ/IEH-
HOro kabens, Takve Kak TOK KOPOTKOro 3aMblKaHusl, NafeHne HanpsKeHus v onTMMu3auns pasmepa, MoryTt
6bITb COoOTBEeTCTBYHOLWNUM 06pa30|v| Y4TeHbl, HE3Ha4YNTEe/IbHO CHMXasA BbIroay OT UCNO/1b30BaHUA Kabens 3ko-
HOMWYHOTO pasmMepa.

0.2 DKoHOMMYEcKMe acneKTbl

[Ans Toro, Yto6bl 06bEANHUTBL 3aTPaThbl HA NOKYMNKY M MOHTaX C 3aTparamMu Ha NoTepu 3/1EKTPOSHEPTUN B
TEUYEHUe cpoka aKcnayaTauum kabens, HEO6X0AMMO BbIpa3UTb UX B CPABHUMbIX 3KOHOMUYECKUX BETMUMNHAX,
KOTOpble OTHOCU/IUCL Gbl K OAHOMY U TOMY XXe BpeMeHW. B kayecTBe Takoro BpemMeHu yfo06HO 1cnonb3oBaTtb
[aTy onsiaTbl MOHTaXa U CCbINaTbCsl HA HETO Kak Ha «HacTosilee BpeMsi». «Byayline» 3aTpaTthl Ha noTepu
3/1eKTPO3HEeprun Npeo6pas3oBbIBAOT B SKBMBA/IEHTHbIE UM «HACTOALLME 3HaYeHus». MpeobpaszoBaHue ocy-
LW eCcTB/AETCS C NOMOLLbIO NpoLiecca AUCKOHTUPOBAHWS, ANCKOHTHAA CTaBka A0/MKHA 6biTb CBA3aHa Co CTOU-
MOCTbIO 3aEMHbIX AEHET.

B npuBefeHHOM B HACTOSILLEM CTaHAapTe MeTofe UHMAALMIO He YUUTLIBAIOT HA OCHOBaHWUM TOTO, YTO
OHa B/IMSIET KaK Ha CTOMMOCTb 3aeMHbIX AEHEr, Tak U Ha CTOMMOCTb 3/IEKTPOIHEPTUN. ECN 3TN 3/1EMEHTbI
BAINSIHUA YUUTbIBAIOT B TEYEHME BCETO Nepuosa v MHAAALNSA NPUMEPHO OAMHAKOBO BO3AENCTBYET Ha HUX. TO
BbIGOP 9KOHOMWUYHOIO CEYEHNS XW/bl MOXET 6biTb Y0BNETBOPUTENLHO NPOBEAEH U 6e3 [OMNOMHUTENbHbIX
CMOXHOCTEW, CBSI3aHHbIX C YYETOM MH(NALMN.

v
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Ons pacueTa gelicTBYIOLLEro 3HaYeHUsi 3aTpaT Ha NoTepu 3M1eKTPO3IHEPTUK BbIGUPAOT COOTBETCTBYIO-
Wye 3HauyeHus GyayLiero HapalBaHWs Harpysku, eXerofHblX YBe/UYeHWi LeHbl 0fHOro KuioBatT-yaca
3/1EKTPO3HEPIUN 1 eXErofHbIX AWCKOHTHbIX CTABOK B TeueHMe nepuofa 3aKcnayaTauuu kabens, KoTopblii
MOXeT 6bITb 25 f1eT 1 6o/ee. B HACTOsILWLEM CTaHAapTe HEBO3MOXHO MPUBECTU PYKOBOACTBO MO 3TUM acnek-
Tam. T. K. OHW 3aBUCAT OT YC/IOBUIA 1 (OMHAHCOBLIX OrPaHMYeHUit No Kaxaoi oTaenbHol npoknaake ka6ens.
B HacTosiLemM cTaHgapTe NpuBEAEHbI TONTbKO COOTBETCTBYHOLWME (DOPMYSIbl; TO. Kakue 3KOHOMUYeckne dak-
TOpbl 6YAYT yunTbIBATLCS, ONpeAensieTcs cornalieHmemM Mmexay paspaboTumkoM u notpeébutenem.

®opMynbl, NPUBELEHHbIE B HACTOSILLEM CTaHAapPTe, NPUMEHSIIOT HEMOCPEACTBEHHO, HO NMPU KX NpUMe-
HEHWUM ClieayeT yunTbIBaTb, UTO PMHAHCOBbIE NapaMeTpPbl OCTAITCS HEU3MEHHbIMU B TEUEHNE CPOoKa IKCM1y-
atauum ka6ensi. Mpu 3TOM BbILWEU3/IOKEHHbIE 3aMeYaHWUsi MO BAIMSIHUIO TOYHOCTM 3TUX NapaMeTpoB
NPYMEHUMbI U 3[€eChb.

CyuwiecTByeT ABa NoAxofa Npu pacyeTe 3KOHOMWUUYHOIO CEYEHUsl, OCHOBAHHbIE HA OAHUX U TEX Xe
¢hmHaHCOBBIX KOHLENUUsX. MepBblii NOAX0A K pacyeTy Npy paccMOTPEHUM Cepun pasMepoB Xu npeanonara-
eT pacueT AranasoHa 3KOHOMUUYHbIX TOKOB A/151 KX /A0r0 pa3Mmepa Xusbl, NpesycMaTprBaemMoro A1 KOHKpeT-
HbIX YCMOBWIA MpoKNagku, W 3aTeM BbIGOp pasmepa, AUana3oH 3KOHOMUYHOrO TOKa KOTOPOro COAepXWT
TpebyemMoe 3HaYeHne ToKa Harpy3ku. SToT NOAX0A, NPUMEHUMbIN ANS1 OfMHAKOBbIX MPOKIAA0K Kabess, Haxo-
[UTCS B CTQfUMM paccMoTpeHusi. BTopoii noaxon K pacyeTy, KOTOpbIii MOXeT 6biTb 60/1ee NoaxXoasL UM npu
OJMHOYHOI Mpoknafke, NpefnonaraeT pacyeT ONTUMAasIbHOrO CEYEHUst XWUibl A5 TpeGyemMoro 3HauyeHus
Harpysku n 3aTem BbIGOp 61MXKaiilLero cTaHAapTHOTO pasMepa Xusbi.

0.3 Apyrue kputepuu

[Opyrve kputepun npu Bbibope pasmepa XW/bl, HANpPYMep, TOK KOPOTKOrO 3aMblKaHUS U ero ANnTenb-
HOCTb, NafieHne HanpsXkeHus u onTumusauma pasmepa kabens, AOMKHbI Takke yuuTbiBaTbecA. OgHako
Kabesnb, BbI6MPaeMblii HA OCHOBaHWMN 3KOHOMUYHOTO pa3mepa Xu/bl, MOXeT COOTBETCTBOBATbL U APYr1M Tpe-
60BaHMAM U, cnefoBaTesibHO, MOXET 6bITb MONE3HON cnegytoLllan nocnegosaTelbHOCTb NpuY Bblbope pa3ve-
pa kabens:

a) pacyeT 3KOHOMWUYHOTO CeYeHus;

b) npoBepka meTogamu no MOK 60287-1. M3K 60287-2 n M3K 60853 Toro, 4To Xunaa pasmepom, onpe-
[eneHHbIM NO NepeyvncrieHnto a), cnocobHa BblAEPXMBATL MAKCUMasbHYIO Harpysky, 0Xuaaemylo B KOHLE
Ccpoka aKkcnnyaTtauuu kabens 6e3 npesbllEeHNs MakcMaibHO AOMYCTUMOrO 3HaYEHUs TemnepaTypbl Xuibl,

C) mnpoBepka TOro, YTo Kabenb BbIOpAHHOrO pasmepa CMOXET BblAepXuBaTb BO3MOXHbIE B GyayLem
TOKM KOPOTKOrO 3aMblKaHUs U 3aMblKaHWsA COOTBETCTBYIOLLEl A/IMTENIbHOCTU Ha 3eM/I0;

d) nposepka TOro, YTo NafeHve HanpsXeHWs Ha KoHue Kabens OyAeT HaxXO4UTbCA B AOMYCTUMbIX
npegenax;

€) npoBepKa Ha COOTBETCTBUE APYIVM KPUTEPUSAM, YUUTbIBAEMBIM NPU NPOKNajke Kabens.

Mpy 3aBepLUEHNN 3KOHOMUYECKOro Bbibopa AocTaTOYHOE BHUMaHWe A0/KHO ObiTb yAeneHo nocnej-
CTBMAM MNepepbiBa B nofjayve HanpskeHus. MoXeT BO3HVKHYTb HEOOXOAMMOCTb B WMCMO/Ib30BaHWUN XWU/bl C
60/blUMM CeYeHneM, YeM TpebyeTcs Mo yC/oBMAM HOPMasibHOW Harpysku, n/vnau B npoBegeHun Bblibopa ¢
Yy4eTOM 3KOHOMUYECKMX MoKasaTesnei, naM cooTBeTCTBYIOLW MM 06pa3oM afanTupoBaTh kabenbHyo ceTb.

Jpyrue cTOMMOCTHbIE KOMMOHEHTbI MOTYT NPOSABUTLCA NPU (hMHAHCOBBIX NOCNEACTBUAX NPUHATUSA OLLN-
6OYHOrO peLleHns C y4eTOM CTENEeHN ero BeposiTHOCTU. OAHaKO MoCNefCTBMA OLMOOUHbIX peLueHnit 0THO-
CATCS K TEOPUUN NPUHATUSA PELLEHWiA, KoTopasa He paccmaTprBaeTCs B HACTOsILLEM CTaHAapTe.

Takvm 06pa3om, BbIGOP 3KOHOMWUYHOrO pa3mepa kabens ABASETCHA TObKO YacTbio 06LLEro 3KOHOMM-
4eckoro 060CHOBaHUS kabenbHOW CUCTEMbI 11 MOXET MO BaXHOCTU YCTyNaTb APYTIM BaXKHbIM 3KOHOMMUYECKMM
thakTopam.
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HALUWOHANBbHDLIN CTAHOAPT POCCUNCKOMN GELEPALUMN

KABENW SNEKTPUYECKUE.
PACYET HOMUHA/IbHOW TOKOBOW HAMPY3KW

YacTtb 32

Pasgensl, kacaluimecs ycioBuii akcnayatayuu.
OKOHOMMUYEecKas oNTUMM3aLmMsa pasMepa CUI0BbIX kabeneli

Electric cables. Calculation of the current rating. Part 3-2. Sections on operating conditions. Economic optimization of power
cable size

Jata BBefeHns — 2012—07—01

1 O6nacTtb NpumMeHeHUs

HacTosawuii ctaHaapT ycTaHaBnvBaeT MeToj Bblbopa pasmepa kabens Ha OCHOBaHUM MepBOHaYaslb-
HbIX MHBECTULIMOHHbIX 3aTpaT 1 6yAyLinX 3aTpaT Ha NoTepu 31EeKTPOIHEPTNN B TEUEHNe CpoKa aKcnayara-
| uun kabens.
(U3meHeHHas pegakuua. M3m. Ne 1).

MpumeyaHuns
1 He pekomeHgyeTcs ncnonb3osatb METOA, NMPUBEAEHHbIN B HACTOSALLEM CTaHAapTe, Ana kabeneii, paboTaroLmx
B CMCTEMaXx C paBHbIMW WM NPEBbILLAKLWUMUN cneaytolme HanpsxeHns (cm. M3K 60287-1-1).

Tun kabens HanpsixeHue cuctemsl UO, KB
Kabenun ¢ 6ymaxHO NnponuTaHHO n3onauuneii:
- CO CNOLWHON N30NMAUMNEN .ceveiieeiie e Lo 38
- Mac/oHano/IHeHHbIE W ra30HaNO/IHEHHbIE . . .... 635

Kabenu c nsonauuei gpyroro tuna:

- ByTunkayuyk 18;

- 3TUNEHNPONUIEHOBAsA pe3nHa 63.5.

- MONUBUHUAXMOPUAHBIA NAACTUKAT....ccvvenee e 6

- NONUATWUNEH (HU3KOTO U BbICOKOTO faBnexwus) e 127;

- CLUMTBIA NONN3TUNEH (HEHAMOJIHEHHbINA). . . R VA

- CLUMTBIA NOAN3TUAEH (HAMOMHEHHbIR) . . . . .... 635

2 BapuaHTbl MeTofa, NpvBeAeHHOro B HACTOSILLLEM CTaHAapTe 415 yyeTa AN3NEKTPUYECKUX NOoTepb, HaXOAATCA B

CcTagmn pacCMOTPEHUS.

B HacToALleM cTaHAapTe He paccmMaTpuMBaloTCA Takue BONPOCHI, Kak 06Cl'|y)KVIBaHVIe, noTepun aNeKTpo-
QHEepPrnn B cnctemax NnpuHyaAnTeIbHOro oxnaXxaeHna n usmeHeHne CTOMMOCTU 3/1EeKTPO3HepPrun B 3aBUMCMMOC-
T OT BPEMEHMU CYTOK.

Mpumep npuMmeHeHna meToga K rMNOTETUYECKON cucTeme 3ﬂeKTp0CH66)KeHI/IFI npvBeAeH B NpuIoXxeHun A.

2 HopmaTuBHble CCbINKU

B HacTosALEeM cCTaHAapTe UCMO/b30BaHbl HOPMATUBHBIE CChISIKM Ha CNeayolne MexayHapoaHble CTaH-
4apTbl:

M3K 60228:1978* TokonpoBoAsLLne Xubl N3011poBaHHbIX kabeneli (IEC 60228:1978 Conductors of
insulated cables)

* 3ameHeH. JeiictByeT M3K 60228:2004.

M3pgaHne oduymansHoe
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M3K 60287-1-1:1994* Kabenu  anekTpuyeckme — PacyeT  HOMUHa/IbHOW  TOKOBOW  Harpys-
Kn — YacTtb 1: YpaBHEHUs ANs pacyeTa HOMUHAa/IbHOW TOKOBO Harpy3ku (100 %-Hblli KO3(h(PULMEHT Harpys-
Kn) n pacueT noteps — Pa3sgen 1: O6wwme nonoxexus (IEC 60287-1-1:1994 Electric cables — Calculation of
the current rating — Part 1: Current rating equations (100 % load factor) and calculation losses — Section 1:
General)

M3K 60287-2-1:1994 Kabenu anektpuyeckne. PacyeT HOMUHaNbHOW TOKOBOW Harpysku. Yactb 2.
Tennosoe conpotuenexve. Pasgen 1. Pacyet Tennosoro conpoTtusneHunsa (IEC 60287-2-1:1994 Electric
cables — Calculation of the current rating — Part 2: Thermal resistance — Section 1. Calculation of thermal
resistance)

M3K 60853 (Bce uacTu) PacueT TOKOBOW Harpysku kabeneli B LMKIMYECKOM U aBapuiiHOM pexmnmax
pa6oTbl (IEC 60853 (all parts) Calculation of the cyclic and emergency current rating of cables)

MpumeuyaHue — [/ 4ATUPOBAHHBLIX CCbINOK NPUMEHSIETCS TO/MLKO yKaszaHHOe u3gaHue. [ins HeaaTnpoBaH-
HbIX CCbISIOK NPUMEHSIETCS NOCNeAHee U3faHre yKkasaHHOro cTaHaapTa (Co Bcemu nonpaskamm).

3 O603HaueHus

B HacTosAlem cTaHAapTe NpuMeHeHbl cnegyowme 0603HaYeHus:

A — nepeMeHHas cocTaBnswasa 3aTpart Ha eAuHULY [A7MHbI, CBA3aHHas C pasMepoM XWibl,
y.4.e*7m Mm2;

B — BCNomMorartesibHas BennynHa, onpegensemas ypasHenmem (16);

C — MNOCTOSIHHasA cocTaBnsALWas 3aTpaT Ha eAUHULLY A/TVHbI, OTHOCALLLAACA K PACMOIOXEHWNIO XN,
y.g.e./wm;

CT — ob6uasa CToumMoCTb KabenbHOl CUCTEMBI. y.4.€.;

D — eXerogHblii Tpebyemblii nnatex. y.4.e./BT erog;

F — BCromMoraTefibHas BennunHa, onpegensemasn ypasHenuem (10). yw.e./BT;

/Tax — MakcuMmasbHbI/i TOK HArpy3ku B MEPBbINA rof,. T. €. HavBbICLLEE YACOBOE CpefHee 3HaveHune. A:

/(O — Harpyska kak dyHKUMS OT BpemMeHu. A;

/ — ONvHa Kabens, m,

CJ — HacToslee 3HaYeHue 3aTparT Ha [AKoyneBbl notepu B TedeHne N net, y.4.e.,

N — nepuof, oxBaTbiBaeMblii (HMHAHCOBLIMW pacyeTamu, Tak Ha3blBaeMblil «<9KOHOMUYECKWI CPOK
3Kcnayarauum», ner;

Np  — umcno dasHbIX X1 B Lenu;

Nc  — uucno ueneii ¢ 0AVHAKOBbLIM TUMOM M 3HAYEHUEM Harpy3ku;

P — CTOMMOCTb OZJHOTO BaTT-4aca Nnpy COOTBETCTBYIOLLLEM YPOBHE HanpshxeHus. y.4.e./BT m;

C/ — ycTaHoBNEHHas CTOMMOCTb paccMaTpuBaeMoro oTpeska kabens, yuj.e.;

C/2 — ycTaHOBfIEHHasA CTOMMOCTb crefytoLero 60/bllero cTaH4apTHOro pasmepa Xunbl. y.g.e.;

C/, — ycTaHOBMeHHas CTOMMOCTb CNeAytoLLero MeHbLIero CTaHAapTHOro pasMepa Xunol, y.4.e.;

C/(S) — ycTaHOBNEHHas CTOMMOCTb kabens kak PyHKUMS OT ero nonepeyHoro cevyeHus, y.a.e.;

Q — BCMomMoratesibHasa BeNu4yuHa, onpegensemas ypaBHeHvem (8);

R — conpoTuseHne kabena nepeMeHHoOMYy TOKY Ha eivHULLY A/INHbI, BKOYas BAUsHWeE yp, ys, X,,
*2 (cumTaeTca NOCTOSIHHOW BenMuMHOl Npu cpefHeli pabodeit Temnepartype, cM.pasgen 4).
Owm/m;

R2 — conpoTtusnexHne nepeMeHHOMY TOKY Ha eAnHULY ONUHbI chegytouero 60Mbluero cTaH4apTHO-
ro pasmepa xxunbl. Om/M;

R, — COMpPOTMBNEHNE NMEepeMEHHOMY TOKY Ha efuHULY AVHbI CNeAylolWwero MeHbluero ctaHaapT-
HOro pasmepa xusbl, OmM/M;

R(S) — conpoTtuBneHue xunbl nepeMeHHOMY TOKY Ha eUHULY A/IUHbI KaK PYHKLMSA OT ee nonepeyHo-
ro cedyeHus. Om/m;

S — nornepeyHoe cevyeHne xunbl Kabens, Mm2;

* NelictByeT M3K 60287-1-1:2006.
* YcnoBHas feHexHas eauHuua.
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Sec — 3KOHOMWYHBI pasmep XWsbl, MM2;

T — BpeMA paboTbl NPY MakCUMasbHbIX J)KOYNeBblX NOTepsX, u/rog;

a — exerogHoe ysenuuexuve /Tas, %;

b — exerofHoe ysenuyeHue P 6e3 yyeTa uHpnaumm, %:

/ — [OWCKOHTHas cTaBka, ucnosb3yemas Ansa pacyeTa HacTOALMX 3HaYeHu, %;
r — BCMoMoraTesibHas BenynHa, onpegensemas ypasHenmem (9);

t

— Bpewms, y;
yp — koahpuumeHT achbdpekta 6am3octn, cM. M3K 60287-1-1;
ys — K03(hhULMEHT NOBEPXHOCTHOTO adhhekTa, cMm. MIK 60287-1-1;
«20 — TemnepaTypHbIii KOIDMPULMEHT 3NEKTPUYECKOTO CONMPOTUBAEHNUS XUbl npn 20 X , 1/K;
0 — MakcumasnbHas pacyeTHas paboyas Temnepatypa Xunbl. X ;
08 — TemnepaTypa okpyxatwLieit cpeabl. X ;
Or — cpefHAs paboyasa Temnepartypa xunbl. X ;
— KoahhuumeHTbl NoTepb B 060/104ke 1 6poHe, cm. MOK 60287-1-1;
p — KOa(phmumeHT noTepb B Harpyske, cM. M3K 60853;
Pro “ ypaenbHOe anekTpuyeckoe ConpoTMBAEHME XUbl Npu Temnepartype 20 X (cm. 5.2), Om wm.

4 PacueT o6uleii cTOUMOCTHU

O6LLy0 CTOMMOCTb MOHTaXa 1 o6ecrneyeHnst oyHKLMOHUPOBaHUS Kabens B TeUeHUe cpoka ero akcny-
atauuu, BbIPaXEHHYH B AeWCTBYIOLWMUX 3HAUYeHUsX (MpyU 3TOM BCe (DMHAHCOBbIE BEJIMUMHbLI BbIPAaXEHbl B
YCNOBHbIX AEHeXHbIX efnHuLax (y.4.e.)], paccunTbiBaioT no dhopmynam;

- 06LUyt0 CTOMMOCTb

CT=c/+CJ, @

roe C/— cTouMMOCTb MPOJSIOXKEHHOrO OTpe3ka kabens, y.4.e.;
CJ — aKBMBa/IEHTHbIE 3aTpaTbl Ha AaTy onjaTbl MOHTaXa kabens, T. e. AeiiCTBylOLLee 3HaYeHue, Ha
[KOyneBbl NOTEpY B TeYeHMe cpoka akcnnayatauun N neT. yul.e.;

- oueHky CJ:

o6Llme 3aTpaTtbl BC/MEACTBME MOTEPb COCTOAT M3 ABYX 4yacTeil: onniaTbl 3/IEKTPO3IHEPIMM U onnathbl
[OMOMHUTE/TIbHOTO 3HeprocHabXXeHus AN KOMNeHcauMm noTepb, KOTOpPblE PacCUMThIBAIOT:

a) 3artpaTbl Ha onsaTy 3/1eKTPO3HEPruu:

MoTepun anekTpoaHeprum, BT 4. B TeYEHME NepBOro roga paBHbl

VI1,RIHpNOT. )

roe /Tax — MakCMMasibHbI TOK Harpysku B NepBblii rog. A;
| — pnuHa kabens, m;
R — nosiHoe conpoTuB/IEHME XW/bl NePEeMEHHOMY TOKY Ha eAUHULY A/INHbI C yYEeTOM KakK NOBEPXHOCT-
HOro adppekTa, Tak n adpdpekta 61M30CTU YP. YS, @ TaKKe NOTepb B MeTa/IMYECKUX 3KpaHax 1 6po-
He  >2. OMYM.

Tak Kak 9KOHOMWYHbI pasMep Xu/bl 06bIYHO 6O/bLIE ONTUMANbHOrO pasmepa no TemnepaTypHbIM
coobpaxeHusm (T. e. pasmepa, onpegeneHHoro no M3K 60287-1, M3K 60287-2 nywwm M3K 60853). To ee
TeMmneparypa 6yfeT H/xe, YeM MakCMMasbHO A0MNyCTUMOe 3HauyeHue Temneparypsl. [pu oTcyTcTBMM 6onee
TOYHOW WHAopMauun ynobHo cuutaTb R NOCTOSHHOM BENWMYMHON, 3HayYeHMe KOTOpOW, COOTBETCTBYeT
Temneparype

(0-03y3+0a,
roe 0— MakcuMmanbHas pacyeTHas TeMnepatypa Xusbl A1 paccMaTpyBaemMoro Tuna kaéens u
O0a— TemnepaTtypa OKpyxatoLuein cpefpbl.

KoathhuumneHT 3 onpefenieH onbITHbIM NyTeM, CM. MpUIoXeHne B.

MpumeyaHune — Ecnu TpebyeTcsa 60/bLIasA TOYHOCTb (HANpUMep, eCn BbIUNCIIEHUAMMN YETKO He onpegene-
HO. KaKoii HOMWHa/IbHbIA pasmep Xubl JO/MKEH ObiTb BbIGpaH, UM ecnv BCAeACTBME POCTa HArpy3kv 3HaveHue Toka
Harpysku B nocnegHue rogbl 3Ha4nTe/IbHO Bbllle 3Ha4YeHUA nepBoro roga SKCI'IJ'IyaTaLWIVI) MOXET ObITb caenaHa 6onee

TOYHas! oLeHKa TeMnepaTypbl XW/bl C UCMO/b30BAHNEM B KaUeCTBE OTNPaBHO TOUKM pasMepa Xun/ibl, NOTyHEeHHOrO NCXO-
[5 13 NpubnnsnTenbHOM TemnepaTypbl, yKasaHHON BbllLe.
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MeToabl Nosly4eHus 6osiee TOUHbIX OLEHOK TemnepaTypbl U COMPOTUB/IEHUS XW/bl MPUBEAEHbI B MPUIOXEHUN B.
B COOTBETCTBUM C 3TVM METOA0M 3KOHOMMUUHBIV pa3sMmep onpeaensitoT 3aHOBO C UCMO/b30BAHNEM YTOUYHEHHOTO 3HAYEHWS!
COMNPOTUB/IEHUST XWSTbl.

B/ivsiHue CONPOTUB/EHMS XW/Tbl HA BbIGOP 3KOHOMUYHOTO pa3mMepa He3HaunTEeNbHO 1 PEAKO TPeBbyeTcs BbINOMHATbL
60nee ofHoOI uTepauuu;

Np — uucno dpasHbIX Xun B Lenw;

Nc — uuncno ueneli ¢ 04MHAKOBbIMU TUMOM W 3HAYEHUEM Harpysku;

7 — BpeMmsi pa6oThl NPU MaKCMMasbHbIX [KOYIEBLIX NOTEPSIX, Y/rof, T. €. YAC/I0 YaCOB B rojy, B Teue-
HWe KOTOpbIX Tpe6oBasiock Gbl NPOTEKAaTb MaKCMMasibHOMY TOKY /Tax s TOro, 4To6bl 6blW NOTYYEHbI Te Xe
€XeroAHble 3HaUeHUs TeMIoBbIX NOTEPb, YTO M NPU NPOTEKaHUN AENCTBUTENIbHOTO U3MEHSIIOLLErocs Toka
Harpysku:

8760 /(tfdt
T=1
Ecnmn KOSdJCbVILl,VIeHT noTepb B Harpy3ke L USBECTEH N MOXET CHUTaTbCA NOCTOSAHHOW BE/IMUYNHOW B TeYe-
HUe cpoka akcnayatauum, Torga
7 =p -8760.

[nsa nonyyeHusa koadhumumeHTa notepb B Harpyske n cm. M3K 60853:

t— Bpewms, u;

I(t) — TokoBas Harpyska kak hyHKLMS OT BpeMeHu. A.

3aTparthl, yA.e., Ha NOTepu B TEYEHUE NEePBOro rofa akcnayaraymm paBHbl

(1 2@RINpNC)TP, 3
roe P — cTOMMOCTb 0fiHOTO BaTT-4aca Npy COOTBETCTBYIOLLEM YPOBHE HANPsKeHUsi, ya.e./BT su.

b) 3artparbl Ha onnaTy JONO/HNTE/IbHOTO 3HEeProcHaGXeHUs
3arparsbl, yl|.e7rof, Ha fJONO/NHUTEIbHOe 3HeprocHabXeHne 45 KoMNeHcauum notTepb paBHbI

(4 ,R 'npWED- ()]

roe D — exerofHblii Tpe6yemsblii nnatex. y.a.e./BT rog.
CnepoBatenbHo, 06LiMe 3aTparthl, Y €., Ha NOTepu B TEYEHWE NEPBOro rofa paBHbI

(ImaxRINp NO(T P &D). S

Ecnv onnaTta npoucxofuT B KOHLIe rofa, Tor4a Ha MOMEHT oniaThl MOHTaXa kabensi HacTosilee 3Have-
HWe 06LKX 3aTpar, y.4.e., Ha NoTepy PaBHO

(I"RIN ~c)T P -P) 6

fu -
| 1Hb;
roe i— QUCKOHTHasA cTaBka 6e3 yyeTa uHpnsaumu, %.

AHanornyHo ,D,e[/‘ICTBy}OLLI,ee 3Ha4YeHue s3arTpar CJ. y.A.€., Ha 3NeKTPo3Hepruo B TeyeHne N et akcnaya-
Tauuu, nepecymMTaHHoe Ha MOMEHT onsiatbl, paBHO

CJ = (/@axRINpNC)(TP+D) )

roe O — ko3athPMUMEHT, YUNTBLIBAIOLWMIA YBEIMYEHNe Harpy3ku, yBenndyeHne CTOMMOCTW 3/1eKTPO3HEeprun
3a N neT n 4UCKOHTHYIO CTaBKy, paBHbIii

hre 1>=1'1 )]
n-1

©)

rae a— yBe/nMueHue Harpysku 3a rog. %:
b — yBenuueHue CTOUMOCTU 3/IEKTPO3HEPTUU 3a rog 6e3 yueta nHgsumn. %.
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Tam. rge TpeGyeTcs NPOBOAUTL BbIYMCNIEHWS € XUNAMU PasIMyHbIX Ppa3MepoB, Lieiecoo6pasHo Bbipa-
3UTb BCE MapameTpbl, 33 UCK/IOUEHNEM TOKA U COMPOTUBIEHUS XUSlbl, O4HUM Ko3hdulymeHTom F, y.4.e./BT:

F*NdANJTP+D) -2___ <«»
= w )

Torga obwas ctommocTtb CT. y.A4.e., onpefensieTcs BblpaxXeHnem
C T=C I+ llaxRIF. A1,

5 OnpepgeneHne 3KOHOMUYHbIX PasMepoB XUn

5.1 TMlepBblii NOAX04: AMana3oH 3KOHOMWUYHOIO TOKa /151 KAX/A0W XUNbl B CEPUN pasmepoB

Bce pasmepbl W/ UMET AManasoH 3KOHOMWUYHOIO TOKa A1 KOHKPETHbLIX YCMI0BWiA Npoknaaku. Bepx-
HUIA 1 HWKHWIA Npefenbl AuanasoHa 3KOHOMUYHOTO Toka /Tax. A. 4151 KOHKPETHOrO pasmepa Xusbl onpegens-
0T CleAyoLLMMN BbIPXKEHUSIMU:

- HWKHWII npegen /tTax = (12)

- BepxHuWii npegen /Tax = (.3)

rge C/ — YyCTaHOBMIEHHasi CTOMMOCTb OTpe3ka kabens, pasmMep Xusbl KOTOPOro paccMaTpuBaeTcs. y.A.e.;
R — conpoTuBneHne nepemMeHHOMY TOKY Ha e 4MHNLY AINHbI XWU/bl paccmaTpuBaemMoro pasmepa. Om/wm;

¢ /,- YCTaHOB/IEHHAA CTOMMOCTb OTPe3Ka Kabens CXWU/ol ClIefyloliero MeHbLIEro CTaHAapTHOTO pas-
Mepa. y.a.e.;

* j. COMPOTUB/IEHNE NEPEeMEHHOMY TOKY Ha eAVHULY A/IMHbBI XW/Tbl CNEeAYIOLWEero MeHbLlero ctaHgapT-
Horo pasmepa, Om/m;

o2 yCTaHOB/IEHHasA CTOMMOCTb OTpe3ka kabens cxunoli cnegytoLlero 60bLIero ctaHgapTHOro pasme-
pa.y.g.e.;

A CONpoTMBEHVE NEPEMEHHOMY TOKY Ha e AMHULLY AJTMHbI Wbl CiedytoLwero 60bLero ctaHgapTHO-
ro pasmepa. Om/m.

MpumeyaHuns

1 BepxHuii N HWKHWIA Npefenbl 3Ha4eHsi SKOHOMUYHOTO ToKa /18 XU BCeX pasmepoB MOryT ObiTb CBEfleHbl B
Tabmuy 1 Mcnosb3oBaTbes 415 Bbibopa Hanbonee 3KOHOMUYHOTO pa3mepa Xusbl 4151 KOHKPETHOW Harpysku.

2 BepxHuii npefen 3Ha4eHnst IKOHOMUYHOTO TOKa XW/bl OAHOI0 pasmepa SABMSETCA HWKHUM NpeAesioM 3HauYeHns
3KOHOMMWYHOTO TOKa XWJibl CNeaytoLero 60/bLwero pasmepa.

5.2 BTOpOil NoaxoA: 3KOHOMMWYHbIW pasMmep XWbl A5 3a4aHHON Harpysku

5.2.1 O6uee ypaBHeHue
OKOHOMUWYHBINA pasmep Xunbl SA,. — ceyeHne, MMHMMU3npyoLwee yHkymio obwen ctonmoctu. CT(S),

CT(S) =C I(S )*/iaxR (S)IF, (14)

roe C/(S) n R(S) — dpyHKkumn ceyenusa S. cMm. 5.2.2.

YpaBHeHue Ansa oTHoweHus mexay C/(S) n pasmepoM Xusbl MOXeT ObiTb BblBEEHO U3 U3BECTHOWA
CTOMMOCTU Kabeneii cTaHgapTHbIX pasmepos. B obuem cnyyae, ecnu npuemnemoe AnHelHoe OTHOLEeHne
MOXeT ObITb NO/TyYEeHO A1 CTOMMOCTM flaXe TOJIbKO A/19 OrPaHNYEHHOT0 Anana3oHa pasmMmepoB XU/, OHO [O/X-
HO UCMNONb30BaTbCA. JTO NPMBEAET K HE3HAUNTENBbHON OLMGKe B pe3ynbTartax BBUAY BO3MOXHOI Heonpeae-
JIEHHOCTU NpejnonaraeMblX PMHAHCOBBIX Nokasartenei AN BbIGPaHHOro cpoka ciyx6bl kabens.

CornacHo M3K 60287-1-1 nonHoe conpoTtueneHue xunbl R(S), OM/M. MoxeT ObITb NpefcTaBieHo
dyHKUMeEN OT naoLaamn ero nonepeyHoro ceyeHns

- P206 11+ n 20(°T ~20U (15)

B=(1 +Ypeys)l «J1 +X2), <16)
rae p20 — yfefibHOe 3/IEKTPUYECKOE COMPOTUBIIEHNE XUJbl MOCTOSIHHOMY TOKY.
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MprmMeyaHne — DKOHOMUYHbIV pa3Mep XW/bl, Kak NpaBuIo, He ByaeT paBeH CTaHAAPTHOMY pasmepy, U no-
3TOMY HEO6XOAMMO 3HaTb NOCTOSIHHOE COOTHOLUEHWE MeXAy COMNPOTUB/EHNEM W pasmepoMm. JTO focTUraeTca 3afaHnem
3HaYeHUs yAeNbHOro CONPOTUBNEHNA ANSA KaXA0ro Marepmana, n3 KOToporo U3rotosneHa xuna. PekomeHgyembie 3Have-
HuA ana p20: 18.35 «10*9 — anA meam 1 30.3  10~9 — ans antoMuHMA. STV 3HAYEHUS IBNSIIOTCA HeeliCTBUTENbHbIMU OIS
yKa3aHHbIX MatepuasioB, a KOMNPOMUCCHBIMA 3HAYEHNUAMU, BblGPAHHBIMU Tak. YTOObI CONPOTUB/EHNE XU MOIN0 ObiTh
paccumTaHo HeNOCPeACTBEHHO MO UX HOMWHaNbHBIM pasmepam, a He No AeACTBUTEIbHbIM CeYeHUsM:

yp. yS— KoahpumumeHTbl achbdekta 6:1M30CTU M NOBEPXHOCTHOrO adhdekTa (cM. MOK 60287-1-1);
— Ko3ahhuumeHTbl NoTepb B 060104ke 1 6poHe (cM. MOK 60287-1-1);
«ro ~ TemnepaTypHblli KO3 MPULNEHT yAe/TbHOIo 3/1eKTPUYECKOro CONPOTUBNEHUSA KOHKPETHOrO MaTepu-
ana xunbl npn Temnepatype 20 °C, K-1;
Or — Temnepartypa XWsbl. CM. NOACHEHME K R B akcnnunkaummn ansa ypasHeHus (2). °C;
B — BcnomoraTtesnbHas BenuuuHa, onpegensemas ypasHeHmem (16). kotopast MOXeT ObITb paccuntaHa
no M3K60287-1-1 ¢ ucrnosib30BaHNeEM BEPOATHOr0 3HAYEHWA A/11 IKOHOMUYHOTO pasMepa Xubl;
S — ceueHune Xunbl Kabensa, Mm2.
5.2.2 JInHeiiHas pyHKLMNS CTOMMOCTU 3aTpaT Ha kabenb
Ecnu nuHeiiHaa modenb MOXeT 6GbiTb UCMONb30BaHa AN onpefeneHns 3HayeHuidi nepBoHavabHbIX
3aTpart, yA.e.. A1 paccMaTpMBaemoro tuna kabens u ero MoHTaxa, Torga

CI(S)=KA S +C), 17
rae A — nepemeHHasi cocTasnsLas 3aTpar, 0THOCALWAACS K pasmepy Xunbl. y.g.e./m MM2;
C — nocTosiHHas cocTaBnsoLWas 3aTpaT, Ha KOTOpYlo He BMseT pa3vep kabens. y.g.e./m;
| — pnuHa kabens, m.
Torpa sKOHOMWUYHBIA pasmep Xubl Sec, MM2, MOXeT ObITb NOMyYeH NpMpPaBHUBAHNEM K HY/IH0 NMPOU3-
BOZHOW ypaBHeHMs (14) N0 OTHOLWEHWIO K S:

S - 1000 <« 20Un ~20)) | (18)
| * |

MpumeuyaHns

1 Tak KaKk 3HaYeHne 3KOHOMMWYHOro pasmepa Xunbl SN HEU3BECTHO, HEO6XOA4MMO caenaTb NPeAnoNoXUTE NbHY0
OLleHKYy BO3MOXHOro pasmepa kabens ANna BblYMCAEHWUA NMPUeMaemblx 3HadeHunii Yp.ya J1,. >2. NoBTOPHbIe BblYNCAEHUSA
MOryT notpe6oBaTbCsl B C/lyyae, eC/im NoJyYEHHbIi 3KOHOMUYHBIA pa3Mep 3HAYUTENbHO OT/INYAETCA OT peasnbHoro.

2 MMocTtosiHHas cocTasnswowaa 3atpaTr C a ypaBHeHun (17) He BAMAET Ha OLEHKY 3KOHOMUYHOrO pasmepa
Xunol SN,

ManoBeposATHO, UYTO 3KOHOMMWYHBIA pasMep Xwuabl Sec OyAeT paBeH cTaHfapTHOMY pasmepy (cwm.
M3K 60228), n noaTomy cnegyeT paccumtaTb CTOUMOCTb 6MXKaALLINX K HEMY BO/IbLIETO U MEHbLUETO CTaH-
JapTHbIX pa3MepoB ¥ BbIGpaTb U3 HUX Hanbonee aKOHOMUYHBIN.

5.2.3 AnanekTpuueckne notepu

[nanekTpuyeckne notepn B Kabenax HEKOTOPbIX TUMOB MOTYT 6bITb 3HAYUTESNbHLIMU (CM. Tabnuuy 3
M3K 60287-1-1). AnA Taknx kabenein cnegyeT yuutbiBaTb AN3INEKTPUYECKME NOTEpPU Npu Bbibope Xunbl ¢
Hanbonee 3KOHOMUYHbIM ceyeHneM. [lnaneKkTpuyeckne nNoTepu paccumTbiBalOT C UCMONb30BaHMeM hop-
Myn. npusefeHHbIx B MOK 60287-1-1.

[nsa onpefeneHHbiX YPOBHA HANPSXXeHUS 1 TOJLWUHBI U30NALUN YBENNYEeHe AnaMeTpa Xuibl Npuso-
OUT K YBEJIMYEHUIO eMKOCTM Kabensa W. Kak pesynbTaT 3TOro, K yBe/IMYEHUIO MNOTepb, 3aBUCALUUX OT
HanpsxeHus. BcnepcTsme atoro, ecnm uUasieKTpUYeckne noTepun BKAOYEHbl B aHanus, 3Tu notepu MoryTt
NOB/IMATbL Ha BbIOOP XWU/bl B CTOPOHY MEHbLUEro pasmepa, NPOTUBOMOMOXHO BAUAHMIO 3hdiekTa noteps,
3aBUCALLNX OT TOKA.

Mpun yyeTe AnanekTpuyecknx notepb yctaHoBNeHHble ctoumoctn C/, C/, n C/2 fonxHbl BKIOYaTh B
cebsa obLme 3aTpaTbl Ha AN3NEKTPUYECKME MOTEPU B TEYEHUE CPOKa 3KCMyaTaunu.

Tak Kak aHaMTU4ecKoe BblpadkeHue ANA pacyera ONTUMAa/IbHOTO CEeYEHUA XW/bl, BKIOHawliee B
cebs apdeKkT AManeKTpuyecknx notepb, 6bi10 Bbl CNOXHLIM, ClefyeT UCMNOo/b30BaTh ClefyloLyo npo-
uenypy. CHavana u3 ypaBHeHus (18) nonyyalT 3KOHOMUYHbIV pasMep Xuibl 6e3 yyeta AN31eKTPUYecknx
noTepb. 3atem paccunTbiBalOT CTOMMOCTb JaHHOro pasmepa v AByX 6AvKaiwnx MeHbLUMX CTaH4apTHbIX
pa3mepoB, BKOYas 3aTpaThl Ha AU3NEKTpUYeckne noTepu, v BbiIGuparT Hanboee aAKOHOMUYHbIV pasmep.

(MyHkT 5.2.3 BBEAEH AONOAHMTENBHO, V3M. N9 1).
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MpunoxeHune A
(cnpaBoyHoe)

Mpumepbl pacyeTa 3KOHOMUYHbIX PasMepPOB XU

Al OG6ume nonoxeHuns

MpyMepb! BbIYUCIEHMI NPUBEAEHBI 4151 CUCTEMbI SHEProcHaGXeHUs, nuTatowein 10 0aMHaKOBbLIX HArpy3oK, oguHa-
KOBbIM 06pa30M PacrosfiIoeHHbIX BAO/b KaGebHOW IMHUN AN CRefytoLyx Cyyaes.

a) C npuMeHeHMeM NepBoro nogxofa (cM. 5.1)— MeToA Avanas3oHa 3KOHOMUYHOTO TOKa A1 onpesesieHns pas-
Mepa KaXoro kabesnsi Mexay COCeHAMU Harpy3kamu.

b) C NpUMEHeHneM BTOpPoro Metoga (CM. 5.2) — MeTog, 3KOHOMUYHOIO pasMepa Xuibl 47151 onpesesnerns pasvepa
KaXK[0ro kabens Mexay CocelHIMU Harpyskamu;

C) cnpuMeHeHeM 060MX METOLOB f/151 BbISB/IEHNSt HAMG0/Iee IKOHOMUYHOTO pasMepa XWusbl, EC/IN UCMONb3YeTCs
TO/bKO OAVH pa3Mep kabensi no Bceii Tpacce.

Pe3ynbTaThl, NpuBefeHHbIe B A.6, NOKa3blBAIOT, UTO IKOHOMMSI CPEACTB MOXET 6bITb OCTUTHYTA NPEXe BCero 3a
cueT Bbl6opa pasMepa Xusbl, NPUBOASALLETO K YMEHbLUIEHMIO 06LLMX 3aTPaT, a He TO/bKO 3a CUET MUHUMU3ALMN NEPBOHA-
YasibHbIX 3aTpar.

A.2 NHdopmauns o kabene n cucteme aHeprocHabxeHus

MapameTpbl Harpy3ku u Tpaccol kabens

Tpacca kabens HanpshkeHvem 10 kB cnpoekTpoBaHa Tak. 4To6bl 10 nogcTaHuuii HanpsbkeHvem 10 kB/0.4 kB pac-
nosiara/iMcb Ha paBHbIX PAcCTOSHUSX BAOJIb Tpacchl kabens oT cTaHumu HanpsbkeHnem 150 kB/10 kB (cm. pucyHok A.1.
rae npefctaBneHa ToNbKO ofHa TpexdasHas uenb, noaTomy Nc= 11 Np~ 3).

[AnvHa kabens mexagy nogctaHumsamu — 500 m.

Havbonbluee exevacHoe cpefHee 3HaYeHve CuMbl Toka /Tax B NepBbI rof ANA Kax4ol CeKLMmn Tpacchl kabens.

Cekuus Cuna Toka. A
1 160
2 144
3 128

Cuna Toka yMeHbluaeTcs Ha 16 A Ha Kaxzol noactaHuum go.

9 32
10 16

KoathhMUMEHT LMKNMYecKoi Harpyskm M ans Bcex Harpy3ok paeeH 1.11 (cm. M3K 60853). MpegnonaratoT, 4To
3TOT KO3IPPMLMEHT OCTAETCA NOCTOSAHHLIM B TEYEHWE SKOHOMUYECKOro Cpoka akcnayataummn kabens.

[nsA kak[ov cekuym Tpacchbl pasmep kabesnst BbIGUpaloT CorfacHo Cneayowmm KpuTeprsim:

a) MuHMMM3MpOBaHHaA cCymma nepBOoHaYasIbHbIX 3aTparT MNloc HacTosLee 3HauYeHne J)KOoyNeBbIX NOTePbANA KO-
HOMMWYECKOT0 CpoKa 3KcrnyaTauum kabens.

b) MponyckHas cnocOBHOCTL NO TOKY Tpebyemas Ansa Harpysku e TeueHue nocnefHero roga cpoka akcnayaraumm
Kabens. Tpebyemas nNponyckHas CnOCOBHOCTb MO TOKY A1 AaHHOro npuMepa — 0.9 MakcuMasibHOM Harpysku, T. . npo-
nyckHas Crnoco6HOCTb — 3TO MakCUMa/bHas Harpyska, AeneHHas Ha Koa(hPuULUMEHT LMKNNYECKOW Harpysku, pas-
HbIld 1.11.

¢) Opyrve dakTopbl, Takune Kak JOMyCTUMbIA TOK KOPOTKOrO 3aMblkaHUsi U NafieHne HanpsKeHns, B JaHHOM npume-
pe He paccMaTtpuBaloTCs, HO MOTYT YYMTbIBATLCA B COOTBETCTBUM C MyHKTOM 0.3 BBEAEHUS.

®rHaHCOBbIE faHHble:

- 3KOHOMMWYeckuit cpok akcrnyatauum N...30 neT;

- Bpems aKcnayatauum npu MakcumanbHbIX notepsax T...2 250 y/rof (3HayeHve 2 250 BkaouaeT e cebs adydhekT
BNUSHWSA eXeAHEBHON LMKANYECKONA Harpyskm);

- LeHa [KoyfeBbIX NOTepPb B KOHLE NepBoro roga npv HanpspkeHun 10 kB

P...60.9 10'6y.4.e./BTy;

- exeropHolin Tpebyemblii nnatex D...0.003 y.0.e.YBT rog;

- 3atpaTtbl Ha kabesib 1 ero MOHTaX Ha efuHULY A/VHbI, NpuBeAeHHble B Tabnuue A.l. y.a.e./m.

- 4Ns JaHHOro npumepa KoaduLeHT 3aTpaT Ha NpokNaaKy kabens Tol YacTu, KoTopasi 3aBUCUT OT paccumTaH-
Horo pasmepa xusbl. A...0.1133y ae/m MM2,

- exerogHoe ysenunyeHve Harpysku a...0.5 %.

- eXerogHoe yBesiMyeHne CTOMMOCTMW 3N1eKTPo3aHeprum (LeHa 3a kBT-4) b...2,0 %.

- exerofHas AWCKOHTHas cTaska i...5.0 %.
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MapameTpbl kabens.

[ina naHHOro npMmepa B3SIT BbIMbILLIEHHbIA TPEXXKUbHLIA Kabenb Ha HanpskeHne 6/10 kB. ConpoTuBneHune xun
nepemeHHomMy Toky npu Temnepatype 40 °C n 80 ‘C u chouHaHcOBble AaHHble NprBeAeHbl B Tabnmue A. 1 Kabenb nmeet
MakcuMasibHO foNyCTUMYyt0 Temnepatypy xunbl 80 'C 1 ans kabens, NPoioXeHHOro B 3eM/1e, HOMUHaSIbHbIE XapakTe-
PUCTVKM B yCTAHOBUBLLEMCS pPeXVMe NMpu Temnepartype okpyxatoweit cpegpl 20 ®C npueefeHsl B A.3.3.

BbluncneHns BcnoMmorartesibHbIX BETMYNH:

r_|1-(04/t00Nr[1 -(2/100)) _ 00011, [em. @)1
1+(5/100)

., l<lWln2® KC». (8)|
1-09812

B_ 3-1(2250 60.9 10 6+0003)2398 /1 «cMm. (10)1
1+(5/100)

A.3 PacuyeT c ncnonb3oBaHneMm meTofa gmanaszoHa 3KOHOMUYHOro Toka (cm. 5.1)

A.3.1 PacuyeT gnana3oHa 3KOHOMWUYHOrO TOKa AJ/15 XW/bl O4HOr0 pasmepa

B kayecTBe npumepa 6yaeT paccuntaH gmanasoH 3KOHOMUYHOMO ToKa A5 XWUbl ceveHnem 240 MM2, NCNonb3ys
ypasHeHus (12) n (13):

R «cMm. (12))
- HWKHWUIA Npeaen 1ra% | 500(522-4596)103 =128 A,
192341-500(0.184 -0.140)
_ «cM. (13))
- BEpXHWii npegen 1wk | 500(5899 -522)10n —_ 168 A.

J92341 500(0.140 -0.114)

BepxHve npegensl Toka Ana guanasoHa CTaHAapTHbIX pa3MepoB XWi. ecnn kabeslb NPOSIOXeH, KakK yka3aHo B faH-
HOM NpuMepe, 6blIn Takke onpeaeneHbl. T. K. HUKHAA rpaHuLa 3Ha4YeHUs Toka ANS JaHHOTo pasMepa Xwibl SBAseTcs
Takke BEPXHeN rpaHuLei ans Xunbl cnefyowero MeHbLUIEro pasmepa, TO pacCUMTaHHbIe 3HAYEHNST MOTYT BbITb BbipaXxe-
Hbl B BUAE AMana3oHa TOKOB, Kak NokasaHo Huxe.

[Anana3oHbl 3KOHOMUYHbIX TOKOB ANA pa3mepos oT 25 10 400 mm2

HomuHanbHbIl pasvep, Mm2 [nana3oH Toka. A
25 — 19
35 19 27
50 27 A
70 A 48
95 48 66

120 66 85
150 85 98
185 98 128
240 128 168
300 168 231
400 231 -

COOTHOLLEHNA MEXaY MakCMMabHOWM Harpy3Koi Ha kabenb B TeYeHve NepBoro roga n obLueli CToMMOCTbIO eUHU-
bl AIMHBI AN51 TPEX pa3MepoB Kabens npuBeeHbl Ha pucyHke A.2. O4eBUAHO, YTO Kaxabllii pasmep kabens obecneyvsa-
eT Hanbonee aKOHOMUYHYIO MPOKNaAKy kabens Ans AvanasoHa 3HaydeHuli Toka.

BnusiHue nameHeHns pasmepa Xwusbl Ha o6LLme 3aTpaTbl NPy 3a4aHHON Harpyske nokasaHo Ha pucyHke A.3. Mapa-
MeTpbl kabens n huHaHcoBble NapameTpbl ANA AaHHOTo npumepa 6binn coxpaHeHbl, HO KCMpoBaHHasA Harpyska /Ta,
B 100 A 6bina B3siTa NPOM3B0JIbHO. OYeBUHO, YTO B 061aCTV Hanbosiee 3KOHOMUYHOIO pasMepa kabens Bbibop pasmepa
Kabens He cUIbHO BAMAET Ha 06LwIMe 3aTpaTtbl. OAHAKO CHUXEHWE 3aTpaT No CPaBHEHUIO CO CHUXKEHUEM 3aTpar, CBA3aH-
HbIX C UCMOMb30BaHNEM pa3mMepa kabens, BbIGPaHHOro no TeMnepaTypHbiM COOBPaXEHUAM, O4EHb 3HAUNTESIBHO.

A.3.2 Bbl60p 3KOHOMWUYHOTO pasMepa Xu/bl ANS KaXA0W cekunn Tpacchl kabens

/13 3KOHOMMWYHBIX [Mana3oHOB TOKOB, YKa3aHHbIX B A.3.1. BbIOMPaOT NOAXOAALLMIA pasMep XWnbl 4718 KaKA0N cek-
Lnn Tpacchl kabens, OCHOBbLIBAsICb HA 3HAYEHUsIX /Tax A4S NepBoro rofga akcnayartauuu. BelbpaHHble Takum 06pasom
pa3mepbl AN KaKAO0M cekummn Tpacchl kabens npueegeHsl B Tabnuue A.2 BMecTe ¢ 3aTpaTami, BblYMcAeHHbIMY Mo (11).

TWUNWYHBIA NPUMEP BbIYUC/IEHUSI CTOMMOCTW NPUBEAEH HUXE.

Ana cekyun 1. /Tax— 160 A.

OKOHOMUYHbI pa3mep XWnbl, BblGpaHHbIi no A.3.1. paBeH 240 MM2 1 UMEeT AuanasoH 3KOHOMWUYHOTO Toka
oT 128 no 168 A.

Cr =[52.2-500J * [1602(0.140/1000) 500 ®0.2341) * 26100 *16548 = 42648 y.A.e.
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3aTpaTbl Ha KaxXAyr CeKUuo Tpacchbl kabens npusegeHsl B Tabnvue A.2.
M3 Tabnuubl A.2 cnegyerT, 4To obLume pacxofbl Ha NPOIOXKEHHbIN Kabesb, NCX0AA U3 BbIGOpa 3KOHOMUYHOIO peLle-
HWA. no ucteveHnn 30 neT pasHbl 290 535 y.a.e.
A.3.3 Pa3mep XW/bl, OCHOBaHHbI1 HA MakCUManbHOM Harpyske. Bbi6op, OCHOBaHHbIV Ha pacyeTHOW Ten-
NOBOW MOLWHOCTH
Pa3mep Xunbl AN KaKAoN cekumn BbIGUPAKOT Tak. 4Tobbl 06ecneyunTb paboToCNOCOBHOCTL NPY OXMAAEMON Mak-
CUMaUIbHOV Harpyske B TEYEHWe Moc/efHero roga SKOHOMUYECKOro Cpoka aKcnyatauun 6e3 NpeBbIeHNs MakCuMalib-
HO 0NYCTUMON TemnepaTypbl XWbl.
[nsA nepsoii cekumm:
/Tax (nepBbiii rog) «160 A.
MakcumasibHOe 3HauYeHre Toka B nociegHuii rog = 160 (1 + (0.5/100)!30-1.
» 160-1,1556:
=185 A.
Tpebyemas fonycTumas TokoBas Harpyska / (100 %-Hblii kO3thMUMEHT Harpy3ku) Ans nocnefHero roga He fon-
XeH BblTb MeHee yeM

185/1.11 =167 A.

rae uncno 1,11 — koadphuumMeHT umKaMYeckol Harpyskm no A.2. nepeuncneHue 6).

Mo Hwke npVBEAEHHbIM 3HAYEHWSIM TOKOBOW Harpy3ku (BblYMC/IEHHbIM MeTogamm no M3K 60287-1-1 u
M3K 60287-2-1 pnsa paHHoro Tuna kabens nocne npoknagkym B 3eMie) onpegensoT Tpebyemblii  pasmep
Xunbl — 70 MM2.

HomuHanbHbIl pasmep, MM’ 25 35 50 70 95 120 150 185 240 300 400
TokoBas Harpyska. A 103 125 147 181 221 255 281 328 382 429 482

[na npoBefeHVss 0OGBLEKTUBHOIO CPaBHEHWS C NOTEPAMU M (PMHAHCOBLIMU NapamMeTpamu, BbIYUCNEHHbIMU ANA
Bbl6OpPa 3KOHOMWUYHOTO pasmepa Xusbl, He06X0AVMMO ykasaTb TemnepaTypy XW/bl, NPy KOTOPOW BbIYMCASAIOT 3aTpaTb.
[ns 3KOHOMWYHOTrO BbIGOpa AenaeM NpeAnonoxeHne, YTo TeMnepaTypa Xubl 4O/MKHA 6bITb 0K0M10 40 °C (cm. pasgen 4).
Monarasnock, YTO MaKCMMasIbHO AOMYCTMMOE 3HAYeHWe CPaBHUBAEMOL NPEAMOOXUTENbHOW MaKCUMasTbHO AOMYCTUMON
TemnepaTypbl Xu. BbIGpaHHOW Ha OCHOBE TennioBol MoLwHocTH, pasHo 80 ‘C.

ConpoTtuBneHve xunbl npu Temnepatype 80 *C npueegeHo B Tabnuue A.1.

O6Lan cToMMOCTb XWUAbl 151 NepBOI cekuymn Tpacchl Kabens B TeueHne 30-n1eTHero neproga nonyyeHa us ypas-
HeHna (11).

CT ={32.95 500) + [1602(0.553/1000) 500 9.2341} * 16475 465363 = 81838 y.A.e.

CpaBHEHVE CO CTOMMOCTbIO NepBOli CeKuun Tpacchl kabens npu 1Cnosib30BaHNM 3KOHOMUYHOTO pasmepa Xusbl,
oLieHeHHoro B A.3.2. nokasblBaeT, YTO COoKpalleHve 3aTpar ANs AaHHON cekumm cocTasnseT (81838 - 42648) 100/81838 =
=48 %.

AHasI0rMYHbIe pacyeThbl C KCMO/b30BaHNEM Pa3MepOoB, OCHOBAHHbIX HA MakCUMasibHO AONYCTUMOL TEMI0BOW TOKO-
BOI1 Harpyske, BbINOMHEHbI 47151 BCEX CEKLMIA M npuBeaeHbl B Tabuue A.3. O6Lwas akoHomus Ans 10 cekumii coctaBnset

(547864 - 290535)100/547864 = 47 %.

A.4 PacuyeTbl C UCMNO/b30BaHNEM MeTofa 3KOHOMUYHOTo pasMmepa Xunbl (cm. 5.2)
MepBas cekuma Tpacchl kabens ncnonb3yeTca B KayecTse NpuMepa:

AnBx *“ 160 Al

> B 30.3 <l0-4 OmM-M (cm. 5.2.1);

°20 “ 0.00403 k-1:

B 1,023 (nepsoHavasibHO NpeAnosiarasoch, YTo pasmep Xusbl 185 MM2 MOXET ObITb 3KOHOMUYECKN ONTW-
MaslbHbIM):

A 0.1133y.Aa.e./M MM2 (ko3dhMLMEHT MEPEMEHHOI YacTu 3aTpaT Ha Npoknagky kabens, cm. 5.2.2);

F = 9.2341 y.a.e./wm;

(80 - 20Y3 ¢20 =40 *C:

1000 1602+9,2341-303 10 9-1.023{1 r 0,00403(40 - 20)]]° * = 264 bIM2
[ 0.1133 J

Takum 06pa3oM, MOXHO BbIGpaTh Xuny cedeHnem 240 nam 300 Mm2.

MepBoHaua/IbHbIN BbIGOP XUNbl ceueHneM 185 MM2co 3HayeHneM B Tenepb MOXET ObiTb Y/TyuLLEH.

[MoBTOPHbIE BblYMCNEHUS CO 3HaYeHeM B = 1.057 gns ceyenuss 300 Mm2aatoT ans 3HaveHne 269 MM2, Takxe B
AmnanasoHe ot 240 o 300 Mm2.

O6LLyt0 CTOMMOCTb Kabesns KaxAoro BO3MOXHOro pasmepa BbluncasoT no (11):

Cr240=(52,2 500] + [1602(0.140/1 000)500 -9.2341] = 26100 + 16548 = 42648 y.n.e..

CIMO =(58.99-500] + (1602(0.114/1000)500 9.2341] = 29495 +13474 = 42969 y.A.e.
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CneposaTesnibHO, ceveHve xusbl 240 MM2 ABnsieTcs 60/1ee 3KOHOMUYHBIM.

Pa3mepbl 1 3aTpaThl Ha Apyrue cekuumn Tpacchbl Kabens BblYMCNAIOT aHa/I0rMYHO. 3HAYEHNA COracoBbIBAOT CO
3HaYeHNAMM, NOYHEHHbLIMU NpeablAyLLMM MeToA0M, B cooTBeTCTBUM ¢ A.3.1 1 A.3.2. N1 UTOTOBbIE 3HAYEHUSA Pa3MepoB U
3aTpar A0/MKHbI ObITb aHaNOMMYHbIMY NPUBEAEHHbIM a Tabnuue A.2.

A.5 PacueTbl, OCHOBaHHbI€ Ha UCMO/Ib30BAHWNM XWU/bl CTAHAAPTHOIO pasmepa A8 BCeX CeKuuii Tpacchbl

Kabens

A.5.1 Vcnonb3oBaHne MeToda AuanasoHa 3KOHOMUYHOIO ToKa

BHauane npegnonaraioT BO3MOXHbI pa3mep /bl 1 06LLYyI0 CTOMMOCTb paccuuTbiBatoT no (11). ncnonb3ys aToT
pa3mep A719 BCeX CeKUWii Tpacchbl Kabensd. 3arteM pacCyuTbiBalOT 3aTpartbl C WUCMOb30BaHNEM Kabenel cnepgyowmx
661bLIVX Y MEHBLUMX Pa3MepoB A5 TOro, YTo6bl NOATBEPAUTB, YTO BbIOpaHHbIV pasmep AeliCTBUTEeIbHO Hanbonee 3Ko-
HOMWYEH.

C 3T0i1 Lienblo B HACTOSALLLEM NpyYMepe NPeAnonaraloT, YTo Xuia cedeHmem 185 MM2 iBNsieTc NyynM BbIGOPOM.

CTOMMOCTb BCEX CeKUMiA Tpacchl kKabens ¢ xunamu ceveHneM 185 mMm2, a Takxe 150 n 240 Mm2 . 6bln1a paccumTaHa
1 npuBeaeHa B Tabnvue A.4.

O6Lme CTOMMOCTH:

150 MM2 ..... 312841 yui.e.,

185 MM2 .....312166 y.4.e..

240 mm2 .....324707 y.p.e.

370 yKa3blBaeT Ha TO. YTO ECNN B LENsX yHUDMKALMU MOXET UCNOb30BaTbCA XWUia TONbKO OAHOT0 pasmepa, To
Xuna pasmepom 185 MM2 — Havbosiee 3KOHOMUYHBIN BbIGOP.

CnepoBaTefnbHO, B laHHOM C/lydae MOryT MMeTb MeCTO HebO/blUne N3MEHEHUs 06Lell CTOMMOCTH, CBA3aHHbIE C
N3MEeHeHNeM pasmepa Xusbl 1 ykaszaHHble a A.3.1 1 Ha pucyHke A.3.

A.5.2 MeToA 3KOHOMUYHOIO pasMepa Xubl

X0Ta 1cnosnb3yeTcs Xuia ToNbKo O4HOT0 pasmepa v pas/iMyHas cunia Toka B Kakaoi cekuumn kabensi, MoXHO pac-
cunTaTbh cpefHue noTepu (NpeanonaraeTcs, YTO ace CeKumm oyHKLMOHUPYIOT NpU 0OAMHAKOBOV TemnepaType u. cnefosa-
Te/IbHO. VMEIOT OAMHAKOBOE 3/1EKTPUYECKOE COMPOTUBIIEHWE XNSTbI):

CpegHue notepun 50QmI6CI . 500 1442 -1...+...4500 162 0.385
MakcumanbHble noTepy 10 500-1602 R
M3 ypaBHeHus (18), ncnonb3ys 3HaueHne B Ans Xumibl cedeHneM 185 Mm2, nonyyaem.

5 , 1602 +1.023 -30.3 -10-9[1- 000403(40- 20)192341.0385 ** , ~ .n.2
o* ! 0.1133 j

MoaTtomy xunbl cedeHrem 150 nam 185 MM2 MOryT oka3aTbCs Hanbosiee SKOHOMUYHBIMU.

O6LWasn CToMMOCTb /151 KAKAO0N U3 3TUX XWI:

CI'150 =42.00 =500 w10 * 1602(0,226/1000)500 10.9.2341 .0.385 = 210000 + 102843 = 312843 y.A.e.;

C7,8=45.96 500 10 ¢ 1602(0.181/1000)500 10+9.2341 0.385 = 229800 + 82365 = 312165 y.a.e.

Takum 06pa3oM NOATBEPXKAEHO, UTO Xuna cedeHnem 185 MmM2Hanbonee aKOHOMUYHA 415 UCNONb30BaHWSA, ecnn
no Bceli Tpacce kabens Ucnonb3oBaTh XUy OGHOTO pasmepa.

Mocne cpaBHeHMs ¢ pa3mepamu, BbiGpaHHbIMK M0 Tabnuue A.3. 04EBMAHO, YTO Xuia ceveHnem 185 mm2cooTseT-
CcTByeT TpeboBaHMAM K Temrepartype W cnocobHa obecneunTb MakCUMasibHYH Harpysky no OkOoH4YaHuu 30-neTHero
nepuoga.

A.6 O606LeHne pe3ynbTaToB
O606LLEHHbIE pe3ynbTaTbl pacyeToB A4/18 BbIGPAHHOrO kabens a ycnoBusiX, ONUCaHHbIX a A.2. NPUBEAEHbI HUXE.

CymMMapHble pacxofp!

Becero
OCHOBHble COCTaB/SAOLLME PacXoLoB Cl,ype. Cl.ype.
yae. %
[JlonycTumas TennoBas TOKOBas Harpyska A5 Kakaol cekuum 146330 401534 547864 100
DKOHOMUYHbIA pasMep AN KaKA0W CeKumn 202095 88440 290535 53
OKOHOMWUHBI/A pasmep Npy UCMONb30BaHWK CTaHAAPTHOrO ce-
YeHus xunbl 185 MM’ no Bceli Tpacce kabens 229800 82365 312165 57
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Mpunoxexne B
(cnpaBoyHoe)

Cpe,que 3Ha4YeHna TtemnepaTtypbl N INTEKTPUHECKOTO CONPOTUBNEHNA XWUNbl

B.1 MeToAbl OLUEHKN CPeAHEro 3HaYeHUs1 TemnepaTypbl U 3/IEKTPUYECKOTO CONPOTUBEHUS XUSbl

[ns yno6cTBa pacyetoB v (06bI4HO) C AOCTATOUHOV TOYHOCTBIO AONYCKAT, YTO CONPOTUBIEHNE XWU/bl ECTb BE/U-
UMHa NOCTOsIHHAs B TEUEeHWe cpoka akcnnyatauun kabens. Mpoctas hopMyna Ans oueHkn paboyeii TemnepaTypbl Xusbl
W. crefoBaTenbHO, €e CONpPOTUB/IEHNS NMpuBeAeHa B pasgene 4. 31a hopMyna OCHOBaHa Ha pesy/bTarax TUMUYHBIX
BbIUMC/IEHUIA, NOKAa3bIBAIOLLMX, YTO POCT CpesHelt paboueli TeMnepaTypbl XWubl 3KOHOMUYHOTO pasmepa, paccMaTpuBae-
Mblli @ npegenax 3KOHOMMUYECKOT0 CpoKa CyX0bl, HAXOAWUTCA a Npefenax o0AHolM TpeTn pocTa TeMnepaTypbl Npy Makcu-
MaUlbHO JOMYCTUMOW TOKOBOW Harpyske.

[na npumepa, NpYBELEHHOr0 B HACTOSILEM CTaHAapTe, OWMOKM NpU ONpefeneHnn pasmepa Xuibl U 06LmX
3aTpar kak pe3y/sibTaT UCMOb30BaHUA 3TON OLeHKW, MPUHUMAaOT He 6onee 2 %. OfHako 60see CyleCTBEHHbIE OLIMOKU
MOryT 6bITb TaM. e KOMBGMHALWA 3aTpaT Ha MOHTaX, 3aTpaT Ha noTepu B Kabene 1 pocTa Harpysku BefeT K TOMy, YTO
Temnepatypa Xusbl NpUGANKaeTCss K MakCMaibHO AONYCTUMbIM 3HAYEHWsIM @ NOCNeAHUe rofbl CPoka aKCnayaTauum.

B o6LeM cnyyae 6onee TOUHOE 3HAYEHME COMPOTMBIIEHUS XMW/bl CMOCOGHO MOB/MUSITL HA BbIGOP 3KOHOMUYHOIO
pasmMepa TO/bKO a KpaiHux cnyyasx. Bo3mMOXHbI cUTyaumm, Npu KOTOpbIX NOTpedyeTcs 66/blas TOYHOCTb NPY OLEHKe
3aTpaT Ha NoTepy 3NEKTPOIHEPTUN, ANA AOCTWKEHNS KOTOPOI MOryT 6biTb NPEeANPUHATBLI 4OMNOTHUTENbHBbIE YCUIUS.

Ecnu ansa ocobbix cnyyaeB Tpebyetcst 66/bluas TOYHOCTb, TO MOTYT 6bITh MNOJyYeHbl YTOUHEHHbIE 3HAYEHUSI TEM-
nepatypbl 1 CONPOTUBEHUS XWU/Tbl C UCMOJIb30BAHNEM B KaYecTBE TOUKM OTCHeTa pasmepa XW/bl Uan guanasoHa 3KoHO-
MWYHbIX TOKOB, NOJTy4EHHbIX MOCPEACTBOM MPOCTON OLIEHKV TeMNepaTypbl, B COOTBETCTBUM C pa3gesniom 4.

B.2 ®opmynbl AN onpefenieHus cpefHux 3HadyeHuini Temnepatypbl U 31€KTPUYECKOTo CONPOTUBEHUSA

XWnbl

Temnepatypa Xuibl ur . *C. KaK CpefiHAst BENMYMHA OT 3HAYEHWI1 TEMMNEPATYPbI XWUMbl B NEPBbI U NocnefHuiA rog
CpoKa Cyx0bl, MOXeT 6bITb NosyyYeHa 13 hopmMybl

0 0. + B. B (19)

rae 04— TemnepaTtypa Xw/bl B TeUeHne nepsoro roga. *C.
— Temnepartypa Xu/bl B TedeHue nocnegHero roga. :
Oa— TemnepaTypa okpyxatoLleli cpeabl. °C;
p— ob6paTHas BesiMunHa TeMnepaTypHoro KoadduumeHTa conpoTuBneHns martepuana xubl. K
[na anomvHna p = 228. gna meaun p = 234.4.

W .|2[e1l el 20)

rae /Tak— 3HavyeHue Toka Harpysku B TedeHue nepsoro roga. A:

| — ponycTumasi TOKoBasl Harpyska A/1i MakCUMa/lbHO [OMyCTMMOrO MoBbiweHusi Temnepatypbl 0 - Oa no
M3K 60287-1 n 60287-2, A;

O— MakcumasibHO JonyctumMas Temneparypa xunbl. ‘C.
a— {1 ea/lOO)2" - 1
a — exerogHoe ysenuyeHve /Tak, %.

N — ANUTENbHOCTL 3KOHOMUYECKOTO Neproaa, ropl.
CpejHee 3HaueHue ConpoTUBAEHMUS XWUbl Rm, OM/M, Kak cpegHee B TedeHne NepBoro U NocneaHero rofos

3HaveHne RmMOXeT 6bITb HeNocpeACTBEHHO NOACTAB/EHO B ypaBHeHus (11). (12) u (13).
AHaNIOrM4YHO, cneayollee ypaBHeHne MOXET ObiTb MCMOb30BAHO A5t NOMyYeHUs 3HaveHus pT, OM M . KoTopoe
MOXeT 6bITb NoAcTaBneHo BmecTo p20(1 + am (B4 - 20)) B ypaBHeHus (15) v (18):

. 1 22)
AW 2 1p+20U1-y  1-9v
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B.3 OnpepgenexHne 3KOHOMUYHOTO AnanasoHa Toka (cm. 5.1)

370 onpejeneHne 0CHOBAHO Ha npumepe 13 A.3 NpuioXxeHus A.

PaccmaTtpuBaloT AvanasoH Cunbl TOKa, pacCuMTaHHblii Ans Xunbl cedyeHnem 240 MM2, 3HadveHus /(1) wn
/(2) — HVWKHIOI 1 BEPXHIOK FPaHuLpl 3TOrO AvanasoHa PaccyuMTbiBalOT MOCPEACTBOM MPOCTOM OLEHKN TemmepaTypbl
Xunbl. B HacTosilwem npumepe Y(1) * 128 Aun /(2) = 168 A.

[ns ykasaHHbIX B Tabnuue Tpex pasmepoB Xu/bl HEOOXOAVMbI Criefylolme JaHHble:

Paswvep, myl R2}. Owm/iv Cl,y.neim I1.A
185 0.1675 45.96 328 364
240 0.1296 52.20 382 424
300 0,1053 58.99 429 476

* CM. A.3.3 npunoxeHus A.
** Koa(h(QMUMEHT LUMKINYECKON Harpy3kn M - 1.11. cMm. A.2 NpuioxeHus A.

F =9.2341 (cm. A.2).

Hwe nprBefeH nopsoK NOBTOPHOM OLIEHKN pabouelt TemnepaTypbl U CONPOTUBIEHUS XWUMbI A8 BEPXHel rpaHu-
Ubl AnanasoHa Cuibl TOKa AJ15 XWibl ceveHrem 240 MmM2.

PacueT Bcriomorarte/ibHOM Be/IMUMHbI Y U3 BbIPadKeHUs

cMm. (20
=0.03058. L(ew. (20)
roe 3HaveHne 168 A 6b1s10 NOMIyYEHO 13 NepBOHaYaslbHbIX pacyeToB No A.3. NCNOb3ys NPOCTYHO OLEHKY 4T .
YBenunyeHne notepy MOLLHOCTW BCNEACTBME POCTa Harpysku:
=[1 &<e/100)p'w 1>« 1.3355.
cneposatesnibHO, gy (240) = 1.3355 0.03058 =0.04084.
Torga yTOYHEHHYIO OLIEeHKY CONPOTUBEHUS XWU/bl ceveHnem 240 MM2 NonyyatoT U3 BbIPKEHUS:
[ i * .11
Rm (240) .'0.1293\j 228 * 20U 1 1 » 0.1344 OM/KM. [cm )
! 2 }1228-20)I11- 0,03058 ' 1- 0.04084
AHaNornyHo, Ansa xusnbl ceyeHnem 300 MmM2:
2 [(cm. (20))
y(300) 5 -1~ .1 .£]L,=0.02427 n gy(300) = 1.3355 0.02427 =0.03241.
Torga
P A - [(cm. (21))
(300)B i 5 228- 20i]j | =0.1084 OWKM
m .2 (228 +20J41_D‘022IZ7 I- (1()322”]
YTOUHEHHbIV BEPXHUIA Npesen AvanasoHa Cu/bl Toka paBeH
/ 500(5899 - 5220)1000 [(em. (12))

1(2) 168 A
192341 500(0.1344 -0.1084)

OTnnyme oT NepBOHaYasIbHOTO 3HAYEHNSA 3TOI BeNIMUMHBI Toka 168 A HaxoauTcs B npejenax A4onycTumoii norpeLw-
HOCTW BCNeACTBME OKPYINEHUA 1 NONPaBK/ NPaKTUYECKU Ha OAHO 1 TO Xe 3HauYeHne Temnepartypbl 06emx xun. Monyyex-
HOE 3HauYeHuMe Be/IMYMHbI TOKa He BANSET Ha BblGOpP XWMbl cevyeHnem 240 MM2 AN MakCUMasibHON TOKOBOW Harpysku
160 A ons nepBoOi cekuun Tpacchl kabens.

AHaNOrNYHbIE BbIYMCNEHUSI MOTYT BbITb NPOBEAEHbI AN1S1 HWKHEN rpaHuLbl Avana3oHa Cusbl Toka.

O6uwas ctonmocTb kabens CI. nonyyeHHas npu nepBoHaYasibHbIX pacyeTax, paBHanach 42648 y.a.e. (cm. A.3.2).
Tenepb MOXHO OnpeAenvTb CTOMMOCTb, OCHOBaHHYK Ha YTOYHEHHOM 3HayeHWW CONPOTUBEHUSA AN1S XW/bl CEYEHNEM
240 Mm2.

MpKn 3HaYeHUN MaKcMMasibHOro Toka Harpysku /Tax = 160 A BcnomoraresibHas BenMynHa y pasHa.

cMm. (20
T(240)« =0.02774; Lfew. (20)

0y(240) = 1,3355 0,02774 =0.03705.

17



FOCT P M3K 60287-3-2—2011

OTcloga nonyyaem.
e, (21
1 1339 Om,'km. [(em. (1]
T y 2 [ 228»20] 1- q@p774 1- 003705 b

CT * 522 500 + 1602" ' 9.2341 500 = 2600 w 15627 = 41927 y fre. [(em. (11)]

B cpaBHeHUM ¢ cymMmoit 42 648 y.A.e.. NONyYEHHOI ANA AaHHOro npumepa nytem 6osiee NpocToli npoueaypsbl, Bua-
HO. YTO NPOM30LL/IO YMEHbLUEHME 3aTpaTr MeHee Yem Ha 2 %.
8.4 OnpepeneHve 3KOHOMUYHOrO pasmepa Xusnbl (cMm. 5.2)

Yucnosble 3HayYeHUs ANS AaHHOTO pasgena B3AThbl U3 npumepa B A.4.

Mpumep B A.4 nocne yTouHeHus koadhdmumneHTa B 415 31eKTpUYecKoro cConpoTuB/IEHNS NepeMeHHOMY TOKY noka-
3blBaET. YTO Hanbonee 3KOHOMUYHOE 3HAYEHWE CEYEHWS XUbl paBHO 269 MM2, 4TO 6AXKe K CTaHAAPTHOMY pasmepy
240 mm2, yeMm K pasmepy 300 Mm2.

[lonyckaeTca nposefeHWe NMOBTOPHOW OLIEHKM 3TOro pasMepa C YTOYHEHUEM 3/1eKTPUYECKOro COMpoTUBAEHUS
Xunbl. COOTBETCTBYIOLME AaHHbIE AN XWUbl ceyeHnem 240 mMM2 npuBefeHsbl B B.2. PacueTHas Harpyska — 160 A.

80 -20
228 1 80

y(240) = 1.3355 10.02774 = 0.03705.
Hwxe npueeneH pacyeT yaesibHOro 3/IeKTpUYeCcKoro conpoTuBieHns, yTo4uHeHHOro ¢ y4eTom temneparypbl.

30.3-10 91228 1

0.02774: «cm. (20)]

=30.3 10-° 1.0335=31.32 10'90M M (2=

- 228720 Ilf'l_-(ImZ774 1-003705
1 Hanbosee IKOHOMUYHOTO pasmepa
«cMm. (18)1
s IB<r an3-n.3yr.t0 » Ne / — 263 MM2.

"c [ 0.1133

HesHaunTenbHoe M3MeHeHue pasmepa SM fAenaeT ero 3HauyeHue HeMHOro 6amxe K CTaHAAPTHOMY pasmepy
240 Mm2.
O6Lan cTonMmocTb kabens ¢ xuoi cedeHnem 240 Mm2 6yaeT TOI Xe. YTO 1 paccumTaHHas B B.2.
CpegHsas TemnepaTypa Xunbl cedeHrem 240 MM2 B TEYEHME CPOKa 3KCNyaTauuun i pasHa.
/228 %20\ f 1 1 \ «cm. (19))
"V 2 [ 1-002774 1- 0.037051
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Mpunoxexne JA
(cnpaBoyHoe)

CBefieHNs 0 COOTBETCTBUU CChIJTOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB HAaLWOHAbHbIM CTaHgapTam
Poccuiickoit Pepepaunn 1 AelicTBYOWUM B 3TOM Ka4eCTBO MEXIOCyapCTBEHHbIM CTaHAapTam

Ta6nuya JAL

O603HaueH1e CCbUIOHHOro CreneHb

O603HAYEHVIE 1 HAMMEHOBAHME COOTBETCTBYHILLIErO HALWMOHA/LHOMO CTaHAapTa
MEX[IyHAPOAHOro CTaHAapTa  COOTBETCTBUS

M3K 60228:1978 MOD FOCT 22483— 77 «)Ku/bl TOKOMPOBOAALLME MeiHbIE N aJIlOMUHNEBbIE
ansa kabenei, NpoBoAOB M LIHYPOB. OCHOBHbIE NapameTpbl. TexHuyeckne
Tpe6oBaHWs»

M3K 60287-1-1.1994 oT FOCT P M3K 60287-1-1—2009 «Kabenu anektpuueckme. PacyeT Ho-

MWHa/IbHOI TOKOBOIA Harpy3ku. YacTtb 1-1. YpaBHeHuWst 4nsi pacyeTa HoMU-
Ha/IbHOW TOKOBOM Harpy3ku (100 %-Hblii KO3h(PULMEHT Harpysku) u
pacueT notepb. O6LLME NONOKEHNA»

M3K 60287-2-1.1994 HoT FOCT P M3K 60287-2-1—2009 «Kabenu anektpuyeckue. PacyeT Ho-

MWHa/IbHO TOKOBOW Harpysku. Yacte 2-1. TensioBoe COMpOTMB/EHUE.
PacueT TennoBoro conpoTuBAEHNS»

M3K 60853 - .

* COOTBETCTBYIOLMI HAUMOHa/IbHBIN CTaHAapT OTCYTCTBYeT. [lo ero yTBepXaeHnss pekOMeHAYeTCa UCNosb30-
BaTb NEPeBO/, Ha PYCCKU A3bIK JaHHOTO MeXAyHapoAHOro ctaHaapTa. MepeBos AaHHOro MeXayHapoAHOro ctaHaapTa
Haxogutca a OAO «BHUNKIT».

MpumeyaHune — BHacTosWel TabnmLe NCNONb30BaHbl CrieAytLLMe YC/I0BHbIe 0603HAUYEHNUS CTENeHU co-
OTBETCTBMWSI CTAHAAPTOB!

- HOT — ngeHTNYHbIe CTaHAAPTbI:
- MOD — moaucuumpoBaHHble CTaHAapThbl.
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