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[lpeaucnoBue

Llenn n npuHUunel ctaHgapTusaunn B Poccumnckon Peagepaunn yctaHosneHbl PeaepanbHbiM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnuny», a npasmna npuMeHeHunst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumin.
OCHOBHbIE NONMOXEHUAY

CBeoeHUA o cTaHgapTe

1 NMOAINOTOBJIEH Ha ocHOBe ayTEHTUYHOIO Nepesoda Ha PYyCCKUU A3bIK cTaHaapTa, YKasaHHOro B NyH-
KTe 4, KOTOPbIN BbINONHEH OTKPLITEIM akKUMOHEPHLIM 0bLLEecTBOM «BCepoCCUUCKNA Hay4YHO-UccnegoBaTeb-
CKUA, TNPOEKTHO-KOHCTPYKTOPCKMA WU TEXHOMOrMYeCKUA WUHCTUTYT KabenbHOW MNPOMbILLNMEHHOCTU»

(OAO «BHUWKI1»)
2 BHECEH TexHunyeckum komuteToM no ctaHgaptusaunn TK 46 «KabenbHble n3gennsa»

3 YTBEPXOEH N BBEAEH B OENCTBUWE MMpukazom PefepansHOro areHTcTsa no TEXHUYECKOMY
perynupoBaHuio 1 MeTponiornn oT 7 ceHTAopa 2011 r. Ne 254-cT

4 HacTtosawmnm ctaHgapT UAeHTUYeH MexayHapoaHomy cTtaHaapty MOK 60287-3-2:1995 «Kabenu
anekTpuyeckme. PacyeT HOMUHaNbLHOM TOKOBOW Harpysku. HacTtb 3. Pasgensl, kKacalowmecsa yCNoBMM SKCMYy-
ataumn. Pasgen 2. OKOHOMUYecKasa onTtuMusauusa pasmepa cunobiX kabeneu» (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»).

NameHeHMe Ne 1:1996 Kk ykazaHHOMY MeXayHapoaHoOMy cTaHaapTy, NPUHATOE nocne ero opuymanbHOU
nyonukaunn, BHECEHO B TEKCT HACTOSLWLEro cTaHaapTa U BblAeNeHo ABOUHOW BEPTUKaNbLHON NMHUEN, pacno-
NOXXEHHON Ha NonsiX HanNnPOTUB COOTBETCTBYIOLLErO TEKCTA, a 0Do3HavYeHne 1 rog NPUHATUA USMEHEHUS NPU-
BeJeHbl B CKODKax nocne COOTBETCTBYIOLLEro TekcTa.

[Tpy NpUMeHeHUn HacToALWEero ctaHgapTa pekoMeHayeTca UCMONb30oBaTh BMECTO CChITOYHBLIX MeXay-
HapodHLIX CTaHO4apPTOB COOTBETCTBYOLWME UM HauMoHanbHble cTaHgapTel Poccuinckon ®eagepaunn, ceege-
HUA O KOTOPLIX NpUBedeHbl B AONOMHUTENBHOM NMPpUNoXeHun A

5 BBEAEH BI'NEPBbIE

ViHgbopmauuss ob U3MeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcss 8 eXXe200HO u3dagaeMoM
UHpOpMallUOHHOM yKa3amerne «HayuoHanbHbIe cmaHoapmbi», @ mekcm U3MeHeHUU U rornpasok — 8 exe-
MeCSYHO u30asaeMbix UHOPMaUUOHHLIX yKalzamensix «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3aMeHbl) Uiu OmmMeHbl Hacmosuweao cmaHoapma coomeemcmeyrujee yeeodoMiieHue byodem
onybruKo8aHO 8 eXXeMeCAa4YHO Li30asaeMoM UHOpMaUUOHHOM YKa3zamerne «HalyuoHanbHbie cmaHoapmabi».
Coomeemcmeyroujas UHpopMayus, yeeooMIIeHUe U meKcmbl pasMellaromcsi makxe 8 UHpopMalUuUoOHHOU
cucmeme obujea0o rnonb3oeaHuss — Ha ocbuyuanbHoM caume @eodepanbHo20 azeHmemea rno mexHuU4e cKoMy
pezaynuposaHuro U Mempornoauu e cemu VIHmepHem

© CraHpgapTuHdopm, 2012

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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CopepxaHue

1 ObnacTb NpUMeHeHus .

2 HopMaTUBHBbIE CChINTKA .

3 Obo3HaveHuns

4 PacyeT 0obOLWWEN CTOMMOCTHA.

5 OnpepeneHne 3KOHOMUYHLIX Pa3MeEpPOB XUN .
5.1 lNepBbIn Noaxoa: AnanasoH SKOHOMUYHOIC TOKa AN KaXXJ0WU XUkl B CEpPUN pasMepoB .
5.2 BTopoun noaxoad: 3KOHOMUYHBLIN pa3Mep Xunbl ANA 3agaHHOU HarpysKu.

[TpunoxeHne A (cnpaBo4Hoe) [Npumepbl pacyeTa SKOHOMUYHLIX PA3MEPOB XU

MpunoxeHne B (cnpaBo4dHoe) CpeaHue 3Ha4YeHUsa TemMrnepaTypbl 1 3MIEKTPUYECKOro conpoTUBIEHNUS
XUnbl .

MpunoxerHue JA (cnpaBo4yHoe) CBedeHUs 0 COOTBETCTBUM CCbINOYHbIX MeXAyHapoAHbIX CTaHAapToB

HalWoHanbHbIM cTaHgapTamMm Poccuinckon deagepaum M AeUCTBYIOLWMM B 3TOM KavyecTBe
MEXrocyaapCTBEHHbIM CTaHdapTaM. . . . . . . . . . . . v v v vt i e e e 9
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BBenoeHue

Cepusa ctaHgaptoB MOK 60287 cocToUT U3 Tpex YacTen 1 nogeneHa Ha pasaensl AN yaobcTBa BHece-
HUA N3MEHEHNI N AONONHEHUMN.

Kaxxgasa 4yacTb nogeneHa Ha cnegywowme pasaenbl, KoTopble n3gatTca Kak oTAaeNbHble cTaHaapThl:

- yacTb 1: YpaBHeHUA ANga pacyeta HOMUHanNbHOWU TokoBoW Harpyskn (100 %-HblA KO3 PUUUEHT
Harpysku) n pacyeT NoTepsb;

- YyacTb 2: TennoBoe ConpoTUBNEHUE;

- YacTb 3: Pasgensl, kacarwolwmecsa yCrnoBUi 3KcnyaTaLuun.
MOK 60287-3-2 3ameHdaeT MOK 61059.

0.1 OcHOBHbLIE NONOXeHuUus

[TpnBegeHHas B HacTosdALWEM cTaHAapTe npoleaypa obbluHO UCNOoNb3yeTcs ANs Bblbopa pasmepa kabe-
N ¢ MUHUAMAarnbHO AONYCTUMBIM CEYEHUEM KU, YTO MUHUMUINPYET NepBoHaYanbHble BNOXEHUS B Kabenb.
[Tpn 3TOM He y4YuThLIBAOT NOTEPU BO BPEMS 3KCNyaTaunm kabens.

YBenmuumBatoLasicst CTOMMOCTb U 3HAYUTENbHbLIE MOTEPU BNEKTPOIHEPTUN, KOTOPLIE MMEKOT MECTO MPW
MaKcUManbHbIX pabo4ynx TemrnepaTtypax ¢ NpPUMEHEeHNEeM HOBbIX N3ONSILIMOHHLIX MaTepnarnoB (Hanpumep, npu
Temnepatype 90 °C ans n3onsyunm n3 CLUMTOro NonnUaTUNeHa U 3TUMEHNPONUNEHOBON Pe3nHbl) TPebyoT, YTo-
Obl NpK BbIDOpE pasmMmepa kKabena TuwaTtesibHO YYUThIBANUCE 3KOHOMUYeckne aktopbl. JJOMmKHBI ObITb MUHUN-
MU3MPOBaHbI HE TOMNBKO NepBoHAaYaribHble 3aTpaThl, HO U CyMMa NepBoHaYarbHbIX 3aTpaT U 3aTpaT Ha NnoTepu
B TeYEHMeEe cpoKa aKkcnnyataumn. cxoast ns nocrnegHerc ycrnosus, Bbioop 6onbLIero paamepa Xunbl rno cpas-
HEHWUIO C BbIDpPaHHBLIM Ha OCHOBaHNM MUHUMAaNbLHOW NepBoHaYansHON CTOMMOCTU NMPUBEAET K MEHbLUUM NOTe-
DAM 3ITEKTPO3HEPTUN NMPU TOM XKE TOKE, YTO AacT S3KOHOMMUIO B TeYEHNE CpoKa aKcnyaTaLuuu.

Byaylve 3aTtpaTthl Ha NOTEPU SNEKTPOIHEPTUN B TEYEHME CpoKa aKcyaTaLunm kabensa MoryT ObiTb pac-
CYMTaHbI MYTEM COOTBETCTBYIOLLIMX OLLEHOK POCTa Harpyskn M CTOMMOCTM 3NeKTpoaHeprum. Hanbonee akoHo-
MUYHOE cCevYeHue XWnbl AOoCTUraeTcsa Toraa, Korga cymma oyaywux satpaTt Ha NnoTepu 3NeKTpOo3Heprinu,
nepBoHa4YanbHasg CTOUMOCTb MOKYMNKA M CTOUMOCTb MOHTa)Ka MUHUMAIbHBI.

DKOHOMUS 0BLIMX 3aTpaT, B criydae ecnm 6bino BelbpaHo bonbliee cevyeHUe XUrbl, Yem onpeaeneHo
TeMmnepaTypHbIMA OrpaHUYEHUAMN, BCNeACTBUE 3HAUYNUTENBHOMO YMEHbLUIEHUS 3aTpaT Ha AXKOYIEBLI NMoTepu
CpaBHUMaA C yBellMYeHUeM CTOMMOCTU NoKynkn. [Anga sHayeHUN 3KOHOMUYECKUX N 3NeKTPpUYecKnX napamMert-
POB, UCMONb3YEMbIX B HACTOALLEM cTaHaapTe, AoCcTUraeTcs akoHOMUSA okono 50 % obulen cymmel 3aTpaT Ha
MOKYNKY W akcnnyartauuto (cMm. pasaen A.6 npunoxeHust A). PacyeThl ans 6onee KopoTknx PuUHaHCOBLIX Nepu-
OAOB AaloT TOT Xe 3PeKT.

CnepaytoLwien BaXXHoON 0CODEHHOCTbIO, NMOKa3bIBAEMOMN Ha NpuMepax, IBNAEeTCH TO, YTO, BO3MOXHO, 3KO-
HOMMWSA HE TaK CUINbHO 3aBUCUT OT CEYEHUS XUIbl, eCNN 3HaYeHne cedeHUd HaxoauTca B 0b6nacTtm SKOHOMUNY-
HbIX 3Ha4YeHUK (CM. pUCYHOK A.3 npunoxeHua A). OTcrioga cnegyloT ABa BbiBoAA:

a) BnusaHue owndok B hnMHaAHCOBLIX AaHHbIX, 0cOBeHHO onpeaensoLlmx byaylime 3aTpaTbl, He3Ha4YN-
TenbHo. B To Xe BpemMs xenaTesibHO UCMNOSIb30BaTb AaHHbIE, UMELMEe HaUNyYLLYO NpakTU4eCKN NPUMEHU-
MY TOYHOCTb, N 3HAYUTENBHON 3KOHOMUN MOXHO A0CTUYb, UCMOMb3yA AaHHble, OCHOBaAHHbIE Ha OLeHKaXx.

b) Opyrmne coobpaxkeHus npu Bblibope cedeHns Xunbl, BNUaoLLne Ha obLyto 9KOHOMNUKY YCTaHOBIEH-
HOro Kabens, TakMe Kak TOK KOPOTKOro 3aMblkaHWA, NajieHne HanpsbkeHusa 1 onTuMmnaauus pasmepa, MoryT
OblTb COOTBETCTBYHOLLNM 0Opa3oM ydTeHbl, He3HAYNUTENbHO CHMXKAsA BbIroay OT UCNOMb30BaHUA Kabens 3Ko-
HOMUYHOTO pasmMepa.

0.2 QKOHOMUYECKUE acneKkTbl

Nnsa Toro, Ytobbl 06BEANHNTL 3aTpaThl Ha NOKYMKY M MOHTaX C 3aTpaTaMu Ha MNOTepu 31EKTPO3IHEPrnn B
TeyeHne cpoKa aKcnnyataumm kabens, HeobXoaNMO BbIpasuUTb NX B CPAaBHUMbIX 3KOHOMWYECKUX BENMNYNHAX,
KOTopble OTHOCUNCE Obl K 0AHOMY 1 TOMY Xe BpeMeHW. B kayecTBe Takoro BpeMeHun yaobHO Ncnonb3oBaTh
aaTy onnaTtbl MOHTa)Xa U CcbiNaTbCA Ha HEro Kak Ha «HacTtosiuee BpeMs». «byaylume» 3aTpaTthl Ha notTepu
3M1EKTPO3HEpPrun npeocbpasoBbIBAOT B 3KBMBANEHTHbIE UM «HacToALLME 3HadYeHusa». NpeobpasoBaHne ocy-
LLleCTBNAETCA C MOMOLLbIO NMpoLiecca ANCKOHTUPOBAaHUA, JUCKOHTHAsA cTaBka Ao/MKHa ObITb cBA3aHa Co CTOU-
MOCTbIO 3aeMHbIX AeHer.

B npuBegeHHOM B HacTodlWeM cTaHgapTe Metoge MHPNALUIO HEe YYUTBIBAKOT HAa OCHOBaHWUU TOTQ, YTO
OHa BIIMAET Kak Ha CTOMMOCTb 3aeMHbIX AeHer, Tak 1 Ha CTOMMOCTb 3MeKTposHeprun. Ecnn 3T a3NnemMeHThl
BIMTUAHUA YIUTBIBAIOT B TeueHue Bcero nepuoga n MHPNAUMA NpUMepHO 0QMHaAKOBO BO3QENCTBYET Ha HUX, TO
BbIOOP 3KOHOMUYHOIC CeYeHUs XKUMbl MOXET ObITb YOOBNETBOPUTENBHO NpoBeaeH U 6e3 AONONHUTENbHbIX
CITOXKHOCTEWN, CBA3AHHLIX C YY4EeTOM UHMPIALNA.

IV
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[nsa pacyeta AeNCTBYOLLEro 3Ha4YeHUs 3aTpaT Ha NoTepun 3NeKTPo3HepPrun BuibUpaoT COOTBETCTBYHO-
lWmMe 3HadveHusa Oyayulero HapaljMBaHUSA Harpysku, eXxerogHblX yBeNMYeHWn LieHbl OHOro KunoBaTT-4yaca
3NEKTPO3HEpPrunM N exerogHblX OUCKOHTHBIX CTaBOK B TedeHWe nepuoga 3Kcnnyataunn Kkabens, KoTopbii
MoXeT BbITb 25 neT n 6onee. B HacTosALwWweM cTaHOapTe HEBO3MOXHO NMPUBECTUN PYKOBOACTBO MO 3TUM acrek-
TaMm, T. K. OHN 3aBUCAT OT YCITOBUN U PMHAHCOBBIX OrpaHNYeHniA No Kaxkaon oTAenbHON nNpoknaake kabens.
B HacTosAwem cTaHgapTe npuBeaeHbl TOMbKO COOTBETCTBYOLWNE hOPMYbI; TO, Kakue 3aKkoHoMUu4eckme dpak-
TOpbl OyAyT y4nThIBATLCA, ONpeaensaeTca cornaeHnemM Mmexay paspabotunkom n notpedburenem.

dopmynbl, NpBEeEeHHbIE B HACTOALWEM cTaHgapTe, NPUMEHSOT HernocpeacTBEHHO, HO NMPY UX NpUMe-
HEHWUM criegyeT y4YuTbiBaTb, YTO (PUHAHCOBLIE MapaMeTpbl OCTATCA HEU3MEHHBIMU B TEYEHNE CPOoKa SKCMIy-
aTaumm kabena. Mpu 3TOM BbIWWEU3NOXKEHHbIE 3aMedyaHus MO BIIMAHUKIO TOYHOCTU 3TUX NapamMeTpoB
NPUMEHUMbI 1 30€EChb.

CylwlecTByeT ABa noaxoga npu pacdyeTe 3KOHOMUYHOIO CeYeHWs, OCHOBaHHbIE Ha OHUX U TeX Xe
cdoHaHCcoBbIX KOHLLeNuMax. MNepBbi Nogxoa K pacyeTy Npyu paccMOTPEHUU CEpUX pasMepoB XKn npegnonara-
eT pacyeT AnanasoHa 3KOHOMUYHbLIX TOKOB OIS KaXKA0ro pasMmepa Xunbl, npegycMmaTpuBaeMoro Ans KoOHKpeT-
HbIX YCIMOBWIA MpoKnagki, 1 3aTtemM Bblbop pasmepa, AvanasoH 3KOHOMWYHOIO TOKa KOTOPOro coaepXuT
TpebyemMoe 3Ha4YeHue Toka Harpyskn. 3ToT Noaxod, NPMMEHUMbIA AN OAUHAKOBbIX NpoKaaok kabens, Haxo-
ONTCA B cTaaun paccMoTpeHus. BTopon noaxoa K pacyeTy, KOTOopbIM MoXxeT BbiTb 6onee noaxoaswmm npu
OOWNHOYHOWM NpoKnagke, npegnonaraeT pacyeT ONTUManbHOrO cevdeHus Xunel Ana Tpebyemoro 3HadeHus
Harpysku n satem Bblbop Bnmkanlwero cTaHgapTHOro pasMepa XUIbl.

0.3 Opyrue Kputepun

Ldpyrne Kputepuun npu BolDOpe pasmMmepa XUfbl, HanpuMep, TOK KOPOTKOro 3aMblKaHUA U ero AnUTenb-
HOCTb, MageHWEe HanpskeHUsa 1 oNTUMM3auUua pasmMepa kabens, AOMKHblI TakkKe yduTbiBaTbesl. OaHako
kKabenb, BbIDUpaemMbli Ha OCHOBAHWU 3KOHOMUYHOTO pasMepa XUlbl, MOXXET COOTBETCTBOBATHL U APYIM Tpe-
OOBaHUAM WU, cneaoBaTeNbHO, MOXET ObITb NONE3HON crieaytollasl nocneaoBaTeIbHOCTL NPU BIOOpe pasmMe-
pa Kabens:

a) pacyeT 3KOHOMUYHOIO ceveHUs;

b) npoBepka meTogamu no MOK 60287-1, MOK 60287-2 n MOK 60853 Toro, 4to XXuna pasmepom, onpe-
OeneHHbIM Mo nepevyncneHunto a), cnocobHa BblAepXKUBaTbh MakKCUMAarbHYH Harpysky, OXXuUaaemyto B KOHLe
cCpoka akcnnyaTauun kabensa 6e3 npeBblleHNUA MakCUManbHO AONYCTUMOro 3Ha4YeHUa TemMnepaTypbl XXUMb;

C) NpoOBepKa TOro, Yto Kabenb BbIOpaHHOro pasMepa CMOXeT BblAepKMBaTb BOSMOXHbIE B DyayLLem
TOKN KOPOTKOMO 3aMblKaHUA U 3aMblKaHUA COOTBETCTBYOLWEN ANUTENBHOCTU Ha 3eMITIO;

d) npoBepka TOro, YTOo NageHWe HanpsbKeHUa Ha KoHue Kabens byaeT HaxoaUTbCsl B ACNYCTUMBIX
npegenax;

€) NpoBepKa Ha COOTBETCTBUE APYTUM KPUTEPUSAM, YYUTBIBAEMbLIM NPpKU Npoknagke kabens.

[Tpn 3aBepLUEHNN SKOHOMWUYECKOTO BbIbOpa AoCTaToOuHOE BHUMAaHWE ACMKHO ObITh yaeneHo nocnea-
CTBUSIM NepepbiBa B nogave HanpsbkeHusa. MoXXeT BO3HUKHYTb HeoDXOoOAUMMOCTb B UCNONb30OBAHUU XUMbI C

OONbLUMM CeYeHUEM, YeM TpebyeTcs No YCNOoBUSAM HOPManbHOW Harpysku, W/mnm B npoBeaeHnn Bblbopa C
yYeTOM 3KOHOMUYECKUX NnoKasaTeneun, nnn cooTBETCTBYOLMM 00pasoM aganTupoBaTh KabenbHyo ceTb.

LOpyrne CTOMMOCTHbIE KOMMOHEHTHI MOTYT NPOABUTLCA NPU PUHAHCOBLIX NMOCNeACTBUAX NPUHATUA OLLIU-
DOYHOro pelleHNs ¢ y4eTOM CTENEHN ero BeposATHOCTU. OaHaKo NocneacTBUs OMOOYHBIX PeLlEHNI OTHO-
CATCS K TEOPUU NMPUHATUSA PeLUEHNN, KOTOpast HE paccMaTpMBaEeTCH B HACTOSILLEM cTaHaapTe.

Takmm obpasom, BbIOOP SKOHOMUYHOIC pasmepa Kabenst ABnAeTcs TOMbKO YacTbio 0OLEero 3KOHOMU-
YeCcKoro 060CHOBaHMNA KabernbHOW CUCTEMBI U MOXKET MO BAXKHOCTU YCTyNaTh APYIMM Ba)KHBIM 3KOHOMUYECKM
dpakTopam.
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

KABEJIN SQNNEKTPUYECKMUE.
PACYET HOMUHANTbHOU TOKOBOU HATPY3KWU

YacTtb 3-2

Pa3genbl, Kacarwwmeca yCcnoBUM 3KcNyaTauuu.
JKOHOMMUYeCcKasi ONTUMU3ALUA pasMepa CUNOBbLIX Kabenen

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

INaTta BBeaeHnsa — 2012—07—01

1 ObnacTtb NpUMeHeHus

HacToswmn cTaHgapT ycTaHaBnMBaeT MeTod Belbopa pasmepa Kabensa Ha OCHOBaHMW NepBoHaYab-
HbIX MHBECTULMOHHBIX 3aTpaT U ByayLmnX 3aTpaT Ha NoTepn 3MEeKTPOSHEPrMn B Te4eHe cpoKa aKcnnyara-
LMK Kabens.

(UsMeHeHHaa peaakuua, Usm. Ne 1).

[TpumevyaHwmns
1 He pekomeHayeTcs ncnonb3oBaTb METOA, NPUBEAEHHbBIM B HACTOSWEM cTaHaapTe, Ans kabenen, paboTtaowmx

B CUCTEMAX C paBHbIMU UMK NPEBbLIWAKCLWMMN criegytowme Hanpsixkennst (ecm. MOK 60287-1-1):

Tun kabens HanpsikeHne cncremsl U, KB
Kabenu ¢ BymaXXHOW NPOnUTaHHOW M30NSALNEN:
- CO CMNNOWHOWU U3ONSALUUEU . . . . . . o o e e i i e e e e e e e e e e s s s s s e, 38;
- MACNOHAMONHEHHbIE U TA30HAMOMNMHEHHDBIE . . . . . .« o v e e e e e e e e e e e e e . 63,5.
Kabenwu ¢ nsonaunen apyroro tmna:
- DYTUINKAYUYK . . . .t ot o e e e e e e e e e e e e e e e e e e e e e e e e e e, 18;
- STUNEHNPOMUNEHOBAA PE3NHA . . . . . . v v e v e e e e e e e e e e e e e e e e e e 63,5;
- MONMUBUHUNXMOPUAHBLIA MMACTUKAT . . . & v v v v v v e e e e e e e e e e e e e e e e e, O;
- NONU3TUNEH (HU3KOIO U BbICOKOTO AABMNEHUA) . . . . . . v v i v i e e e e e e e e e e 127,
- CLUUTBIN NONU3TUNEH (HEHANOITHEHHBIM) . . . . .+ .« v v v e e e e e e e e e e e e e 127,
- CLUUTBIN NONU3TUNEH (HANOMHEHHBIN) . . . . . . v v v e e e e e e e e e e e e e e 63,5.

2 BapwaHtbl meToga, NpMBEAEHHOIO B HACTOSIWLEM CTaHZapTe ANnd ydeta gU3anekTPUYeCcKnxX noTepb, HAXOAATCSH B
cTagun paccMOTPEHUS.

B HacTosALleM cTaHAapTe He paccMaTpUBaloTCs Takne BONpockl, Kak obcnyXnBaHue, NoTepn 3MeKTpo-
3HEeprum B cucTemMax NpUHyauTeibHOro oxnaxaeHus n USMeHeHne CTOMMOCTU 3NEeKTPO3HEePrnn B 3aBUCMMOC-

T OT BPEMEHU CYTOK.
[TpMep NpUMeHeHUa MeToaa K rMnoTeTUYEeCKON cUCTEME SNeKTpocHabXeHns npuseaeH B NPUNOXeHNU A.

2 HopMaTuBHbIE CCbINKN

B HacTosiILeM cTaHaapTe UCNOMb30BaHbl HOPMAaTUBHbBIE CChINTKM HA cneayiowmne MexayHapoaHble CTaH-
0apThl:

MO3K 60228:1978* Tokonposoaswmne xxunbl nsonmpoaHHbIX kKabenen (IEC 60228:1978 Conductors of
insulated cables)

* 3ameHeH. Hencrteyer MOK 60228:2004.

U3paHune odbmumnanbHoe
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MOK 60287-1-1:1994* Kabenun  anektpuyeckme — Pacyer  HOMWUHANbHOW  TOKOBOW  Harpys-
K — YHacTb 1: YpaBHeHUs ansa pacyeta HoMUHansHoU TokoBoM Harpyskum (100 %-HbIM KOS PULUMEHT Harpys-
Kn) n pacdet notepb — Pasaen 1: Obwume nonoxeHus (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)

MOK 60287-2-1:1994 Kabenun snektpudeckme. Pacuyer HOMWHANBbLHOW TOKOBOW Harpysku. Hactb 2.
Tennosoe conpotueneHue. Pasgen 1. Pacdet Tennosoro conpotueneHuna (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 yactu) PacyeT TOKOBOW Harpysku kabenen B UMKNMAYECKOM U aBAPUMHOM peXXnmax
paboThl (IEC 60853 (all parts) Calculation of the cyclic and emergency current rating of cables)

[TpnmeyvaHwue—[Onsa gatmpoBaHHbLIX CCbINOK NPUMEHSAETCH TONbKO yKasdaHHOe mna3gaHuwe. [ns HegatupoBaH-
HbIX CCbINOK MNPUMEHSIETCH NocneaHee n3gaHme ykasaHHoro crtaHgaprta (Co BCceMu nonpaBkamMmm).

3 O60o3HauYeHUNA

B HacTosweM cTanHgapTe npuMeHeHbl cnegyrolme ob6o3HaveHus:

A — nepeMeHHasa cocTaBndawllaa 3aTpaT Ha eauHULY ASIMHbI, CBA3aHHas ¢ pasmMepoM >KUMb,
y.0.e.**/M - MMmZ;

B — BcCNomorartenbHaa BenuduHa, onpegendemas ypasHeHuem (16);

C — MOCTOAHHAaA cocTaBndaoLlWas 3aTpaT Ha eAUHNLY ONUHBIL, OTHOCSLLAACS K PACNONOXeHUIo Xnn,
y.a.e./M;

CT — obuwas cToMMocCTb KabenbHOM CUCTEMBI, Y.[.€.;

D — exerogHeln Tpebyemblin nnaTtex, y.a.e./BT-roa;

F — BCNoMorartenbHas BenuuuHa, onpegensemas ypasHedmem (10), y.a.e./BT;

I .. — MakcumanbHbIA TOK Harpyskn B NepBbIv roa, T. €. HauBbICLLEe YacoBOe cpeiHee 3HaveHne, A;

() — Harpyska kak oyHKLMSA OT BpeMeHN!, A;

/ — OnuMHa kabenda, m;

CJ — HacTodllee 3Ha4YeHMe 3aTpaT Ha AXKoyneBbl NoTepu B TedeHue N neT, y.4a.e.;

N — nepuoa, oxBaTblBaeMbl PUHAHCOBLIMU pacuyeTaMun, Tak Ha3blBaeMblA «3KOHOMUYECKNIN CPOK
askcnnyaTtauun», ner,;

Np — Yyncno asHbIX XU B Lenu;

N- — 4ncno uenen ¢ ogMHaAKOBbIM TUMOM U 3HAYEHUEM HarpysKu;

P — CTOMMOCTb OAQHOr0 BaTT-4aca Nnpu COOTBETCTBYIOLLEM YPOBHE HanpsiXeHus, y.a.e./BT - y;

Cl — ycTaHOBNeHHasa CTOMMOCTb paccMaTpUBaeMOro oTpeska kabens, y.a.e.;

Cl, — ycTaHOBNeHHasa CTOMMOCTb crieaytolliero bonbllero cTaHaapTHOro pasmepa Xunbl, y.a.e.;

Cl, — yCTaHOBIIeHHas CTOMMOCTb ClieaytoLero MeHbllero ctTaH4apTHOro pasmepa Xunsl, y.A.e.;

CI(S) — ycTaHoBNeHHada CTOMMOCTb Kabensa Kak oyHKLMA OT ero nonepevyHoro cevyeHud, y.a.e.;

Q — BCMomoraTenbHada BenuumnHa, onpegendemMman ypaBsHeHUem (8);

R — CONPOTUBNEHNE Kabensd nepeMeHHOMY TOKY Ha eQUHULLY ANWHBI, BKIOYas BIUSIHNE Yo Vs M
A, (CUMTaeTca NoCTOAHHON BENUYNHOW NpU cpeaHen paboden TemnepaTtype, cMm.pasgen 4),
OM/M;

R, — conpoTuBneHue nepeMeHHOMY TOKY Ha eJuUHULY ANWHbI cneayollero 6onbllero ctaHaapTHO-
ro pasmepa xunbol, OM/M;

R, — conpoTuBNeHne nepemMeHHOMY TOKY Ha eJuMHWULY ONWHBbI crefytollero MeHbLllero ctaHagapT-

HOro pasmepa Xunsl, OM/Mm;

R(S) — COMNpPOTUBMEHKUE XUMbI MEPEMEHHOMY TOKY Ha eAUHULLY ANUHBI Kak PYHKLIKA OT ee NonepeyHo-
ro cevyeHuns, Om/m;

S — ronepeyvHoe ceveHue Xunbl kabens, Mvm<;

* HenctByer MOK 60287-1-1:2006.
** YcnoBHasa aeHeXHasa eanHuua.



[OCT P M3K 60287-3-2—2011

S.. — 3KOHOMWYHBIN pasmep Xusbl, MMZ;

T — BpemMs paboTbl NPN MakCMManbHbIX AXKOYEBLIX NOTEPAX, Y/roa;

a — exerogHoe ysenudenue [ ..., %;

b — exeroaHoe ysenunyeHue P 6e3 ydeta MHpnaunm, %:;

/ — OWCKOHTHAad cTaBKka, UCMOoNb3yemMas angd pacyeta HacToALWMX 3HavueHUn, %;

r — BCNoMoraTtenbHaga BenmynHa, onpeaensaemas ypaBHeHUeM (9);

f — BpemM4, \;

Yp ~ — ko3purumneHT acpdekTa 6nnsoctn, cm. MOK 60287-1-1;

Ve — Ko P uUKMeHT noBepxHOCTHOro adpdpekrta, cMm. MOK 60287-1-1;

Oyg — TemMnepaTypHbIn KOSPMULNEHT dieKTpuyeckoro conpotneneHus xunel npu 20 °C, 1/K;
0 — MaKkcuMmanbHag pacyeTHas pabodasi Temnepartypa xunbl, °C;

0, — TeMnepaTtypa okpyxatouwen cpeasbl, °C;

6, — cpeaHAa paboyaa Temnepartypa Xunsl, °C;

M, Ay — KOB(PPULMEHTHI NoTepb B obonovke 1 bpoHe, cm. MOK 60287-1-1;

vl — ko3P ULKMeHT noTepb B Harpyske, cM. MOK 60853;

Pog — YAelbHOe dneKkTpu4eckoe conpoTmBneHue xunbl npmn temnepatype 20 °C (cMm. 5.2), OM - M.

4 Pacu4yeT oOLle CTOMMOCTM

ObLLYH0 CTOUMMOCTb MOHTaXa U obecneveHnst PyHKLMOHUPOBaHUS Kabensi B TeueHne CpoKa ero 3KCnny-
aTaunn, BbipaXeHHYI0 B ASUCTBYIOLMX 3HAYEHUAX [NpU 3TOM BCe (PUHAHCOBbIE BENMYUHBI BblpaXeHbl B
YCINOBHbIX AeHEeXHbIX eAnHMLax (y.4.e.)], paccunTbiBaOT Mo popMyram:

- 0DOLLYHO CTOUMOCTb

CT=Cl+CJ, (1)

rae C/ — CTOMMOCTb NPONOXeHHOoro oTpeska kabens, y.4a.e.;

CJ — O9KBMBaAlneHTHble 3aTpaThl Ha AaTty onnaTtbl MOHTaXa Kabens, T.e. AeUCTByHOLLEe 3HaJvYeHue, Ha
DKOYNeBbl NOTEPU B TeveHue cpoka akcnnyatauum N net, y.a.e.;
- oueHky CJ.
obLimMe 3aTpaThl BCNEACTBME MOTEPb COCTOAT U3 ABYX 4vacTeu: onfaThl SNEKTPOIHEPrMn 1 onnaTthl
OOMONHUTENbLHOIO 3HEeProcHabXXeHNUsa ANa KoMneHcaLunm NoTepb, KOTOPLIE PpacCYUTLIBAIOT:
a) 3aTpaTtbl Ha onnaTty 3NeKTPo3Hepruu:
[loTepn anekTposHeprun, BT - 4, B Te4eHMe NepBOro roga paBHbl

(I 5ax RIN,NOT, (2)

rae .., — MaKCUMarbHbIA TOK Harpyskin B NepBbI rod, A;

[ — OnuHa kabens, Mm;

R — nonHoe conpoTUBNEHUE XMLl NepeMeHHOMY TOKY Ha e AMHULY ANMUHBI C YY4eTOM KaK MOBepPXHOCT-
Horo adpdpekTa, Tak n adpdekTa bNM3ocTU Yp Vs @TaloKe NoTepb B METanINYecKnX skpaHax u bpo-
He Aq, 2, OM/M.

Tak Kak 3KOHOMWUYHBLIN pasMep Xunbl 0ObIYHO BONbLUE ONTUMANbHOrO pasmepa no TemMnepaTypHbIM
coobpaxeHusm (T. e. paamepa, onpeageneHHoro no MoK 60287-1, MOK 60287-2 n/unn M3K 60853), To ee
TeMneparypa byageT HUXKe, YeM MakcumarbHO AONYCTUMOE 3Ha4YeHne TemnepaTypsl. [1pn oTCcyTCTBUK DONee
TOYHON WHGopMaUMKM yaobHO cuuTaTb R NOCTOSIHHOW BEeNMUYUHOW, 3HAYEHWEe KOTOPOW, COOTBETCTBYET
TeMnepaTtype

(6—106,)/3+6,,
rae 6 — MakcumarnbHas pacdeTHas TeMnepaTtypa Xunbl 4N paccMaTpMBaeMoro Tmna kabens u

0, — TemnepaTtypa oKpyXatoLlen cpebl.
KospdpuumeHT 3 onpegeneH onbITHLIM NyTEM, CM. NpunoXxeHue B.

[MTpnmedyaHnne—Ecnntpebyercsa 66nbwas TOMHOCTL (HANPUMEP, €CNN BbIMUCIIEHUAMMN YETKO HE onpeaene-
HO, KAKOW HOMWHAanNbHbIM pa3Mep Xulbl JOIMKEeH ObiTb BbIOpaH, MNM ecnu BCNeacTBME pocTa Harpy3ku 3Ha4YeHue ToKa
Harpy3ku B nocrnegHue rogbl 3HAa4YMTENbHO BbilLEe 3HAYeHUs NePBOro roga 3kcnnyataumm) moxert bbiTb caenaHa bonee
TOYHAasA OLEeHKa TeMnepaTypbl XKUIbl C UCMONb30BAHUEM B KA4YECTBE OTNPABHOW TOHKM pasMmepa XXunbl, NONYy4EHHOIo NCX0-
a5 N3 NPUONN3NTENbHOW TEMNEpPaTypbl, YKa3aHHOW BblLLE.
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MeToabl nonyvyeHnst bonee ToYHbIX OUEHOK TEMNEPaTYPbl U CONPOTUBIEHUS XUNbl NPUBEAEHBI B NPUNOXEHUN B.
B cOOTBETCTBUM C 3TUM METOAOM SKOHOMUYHBIN pasMmep onpeaensitorT 3aHOBO C UCNOMNMb30BAHUEM YTOYHEHHOIO 3HAYEHUA
CONMPOTUBNEHUS XKWUIb.

BnnsaHue conpoTUBNEHUSA XWIMbl HA BbIBOP 3KOHOMUYHOIO pa3dmMepa HE3HAYUTENBHO U peaKo TPebyeTcs BbINONMHATD
bonee ogHOM nTepaunu;

Np — YUCNO PasHbIX XXM B LEenwu;

N_.— 4ucno uenen ¢ 0AMHaKoBbIMU TUMOM N 3HAYEHUEM Harpy3ku;

T — Bpemsa paboTbl NpY MakCUManbHbIX IKOYNEBbIX NOTEPsX, 4Y/rod, T. €. YACIO YacoB B rojy, B Teye-
H1e KOTOpbIX TpeboBanock Bel NpoTekaTb MakcumarnsHOMy Toky /. ANns Toro, 4Tobbl BbINn NonyYeHsbl Te e
eXXerogHble 3HavYeHUs TennoBbIX MOTEPb, YTO U NPWU NPOTEKaHUU AENCTBUTENbHOIO M3MEHSLWEeroca Toka
Harpys3Ku:

e I 8760 J(t)*dt
N <

Ecnu koaddpuumneHT NnoTepb B HAarpyske 1 U3BeCTEH U MOXKET CYUTaATbCA NOCTOAHHOW BENMMYUHON B TEYE-
HMe cpoKa 3KcniyaTauuu, Torga

T=u-8760.

[na nony4vyeHna koadppuumeHTa notepb B Harpyske u cMm. MOK 60853;

[ — BpemM4, J;

I(t) — TOKOBagd Harpyska Kak oyHKLUA OT BpeMeHu, A.

3aTtparThl, y.4.e., Ha NoTepn B TedeHne NepBoro roga akcnnyartauim pasHbl

(I 5ax RIN,N) TP, (3)

roe P — CTOMMOCTb OHOro BaTT-4aca npu COOTBETCTBYIOLWEM YPOBHE HANpsKeHUa, yv.4.e./BT - u.
b) 3aTpaTbl Ha onnaTty ACNONHUTENBHOrO 3HEepProcHabXKeHUs
3aTtparthl, y.4.e./rod, Ha AONONHUTENbHOE 3HEeprocHabXeHne Angd KoMneHcal M NoTepb paBHbI

(I 5ax RIN, N)D, (4)

roe D — exeroaHbln Tpebyembld nnaTex, y.a.e./BT - roa.
CnepoBaTternbHO, obwKe 3aTpaThl, V.4.€., Ha NoTepu B Te4eHe NepBoro roga pasHbl

(I ax RIN, N)(T - P + D). (5)

Ecnun onnaTta nponcxoguT B KOHLLE roga, Toraa Ha MOMEHT onfiaThl MOHTaXa Kabena HacTosilee 3Have-
HMe oblKnx 3aTtparT, y.A.e., Ha NoTepu paBHO

(I5axRIN N YT -P + D) (6)

(1 ’ 130) !

rae i — OUCKOHTHas cTaBka 6e3 yyeTta uHdnaumn, %.

AHarnorn4yHo ﬂ,eﬁCTByI-OLLI,ee 3HAQYEeHWEe 3aTpart CJ, v.4.e., Had 3J1IEKTPO3SHEPINHO B TEHEHNE N nert SKCMJ1ya-
TauuAa, nepeCHNTaHHOEe Ha MOMEHT OlJlaThbl, PaBHO

CJ = (T2, RIN, No)(T- P + D) Q; | (7)
(1 | 100]

rae Q — KOSMMPUUUEHT, YyUYUTbIBAKOLWMNA YBENUYEHNE HArpys3Kku, yBenndeHne CTOUMMOCTU 3NEKTPO3HEePrnu
3a N neT U ANCKOHTHYIO CTaBKY, PaBHbIN

N N
n— 1 _1—!" (8)
> h="
n =1
v sa) (1
r = 100 ; 100 | (9)
14
( ’IOO]

rae a — yBenudeHue Harpysku 3a rog, %;
b — yBennyeHne CTOMMOCTU 3NEKTPO3HEeprn 3a rog 6e3 yyeta nHpnaumn, %.
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Tam, rge TpebyeTcs NPOBOAUTL BEIYUCTIEHUS C XKUMNAMU PasfnUYHBIX pasMepoB, LienecoobpasHo Bhipa-
3UTb BCE NapamMeTpbl, 3a UCKITIOYEHUEM ToKa U COMPOTUBMEHUSA XUNbl, oaHUM KoadbdunumeHtom F, yv.a.e./BT:

F =N, Ny(T-P+ D) Qi | (10)
1
( 100)

Torpa obwasa ctoumocts CT, y.Aa.e., onpeaenseTcs BblpaXeHUeMm
CT=Cl+ 1%, RIF. (11)

5 OnpepeneHve 3KOHOMUYHbLIX Pa3MEPOB XWUn

5.1 lNepBbIN NOAXoA4: Anana3oH 3KOHOMUYHOro ToOKa ANA KaXa4ou XXUunbl B cepun pasMepoB

Bce pasmepbl Xunn MMeroT AnanasoH 3KOHOMUYHOrO ToKa ANsl KOHKPEeTHbLIX YCNOBWUIA npoknaaku. Bepx-

HU U HWKHUA Npeaenbl AnanasoHa 3KkoHoMu4YHoro Ttoka /..., A, ANd KOHKPEeTHOro pasmepa Xunbl onpeaens-
10T CneayioLWwmMMn BeipaXKeHUAMMN

- HWKHUA npeaen ..., =

\/CI—CL], (12)

FIR, -R)’

Cl, -CI
FIR -R,)

- BepxHUU npegen [ .. = \/ (13)

roe CI — ycTaHOBNeHHas CTOMMOCTb OTpe3Ka Kabens, pa3mMmep Xurbl KOTOPOro paccMaTpuBaeTcs, Y.4.6.;
R — conpoTMBEHNEe NepeMeHHOMY TOKY Ha e AUHULLY ASMHBI XKUIbl paccMaTpuBaemMoro pasmepa, OM/M;

Cl, — ycTaHoBneHHasa CTOMMOCTb OTpesKka Kabens ¢ Xunon crieytoLllero MeHbllero ctaHaapTHOro pas-
Mepa, y.A4.e.;

R, — conpoTuBneHne nepemMeHHoMy TOKY Ha eauHULY ANUHbI XXUnbl creayowero MeHbLlero ctasaapT-
Horo pasmepa, OM/Mm;

Cl, — ycTaHOBMeHHasa CTOMMOCTb OTpe3Ka Kabens ¢ Kunou cneaytollero bonbLllero ctaHaapTHOro pasme-
pa, y.4.e.;
R, — conpoTuBneHne nepeMeHHOMY TOKY Ha e AUHULY ANUHBI XKUNbI crieaytoLllero 6onbLero ctaHgapTHO-
ro pasmepa, OMm/Mm.

[TpyumevyaHNH

1 BepxXHMn N HMXHUM npegernsbl 3HA4YEeHUA 3KOHOMWYHOIO TOKa ANS XU BCEX PasMepoB MOryT ObiTb CBEAEHbI B
Tabnuuy n ncnonb3oBaTbecs Ans Bblbopa Hanbonee 3KOHOMUYHOIO pasmMepa Xulbl 4N KOHKPETHOW HArpy3Ku.

Z2 BepxHun npepen aHa4YeHUs1 SKOHOMUYHOIO TOKa XXUIbl OQHOMo pasmepa SABMseTCs HUXKHUM nNpegenom 3Ha4YeHus
9KOHOMUYHOIO TOKA UMbl cneayowero bonblwero pasmepa.

5.2 Btopou noaxoa: 3KOHOMUYHbLIU pasMep XUnbl 4NA 3a4aHHOU Harpys3ku

5.2.1 ObOLlee ypaBHeHUe
OKOHOMWYHbIN pasMep XUnbl S, .. — cevdeHne, MUHUMU3npyoLee pyHKLUo obLien ctonmocTn, CT(S),

y.g.e..
CT(S)=CIS)+ 12, R(S)F, (14)

raoe CI(S) n R(S) — dyHKUUN ceveHna S, cm. 5.2.2.

YpaBHeHne ans oTHoweHua mexay CIS) n pasmepom Xunbl MOXeT OblTb BbIBEAEHO U3 U3BECTHOW
CTOUMOCTU Kabenewn cTtaHaapTHLIX pasMepoB. B obulem cnyvae, ecnn npueMmnemoe NMMHenHoe OTHOLIEHUE
MOXeT ObITb NONMYyYeHO ANA CTOUMOCTU AaXKe TONbKO ANsl orpaHUYeHHOro ananasoHa pasmMepoB XK, OHO J0MK-
HO UCMOMNb30BAaTLCH. OTO NPUBEAET K HE3HAUYNUTENBLHOW OLLNDOKE B pe3ynbTaTtax BBMAY BO3MOXHOW Heonpeae-
NeHHOCTU NpeanonaraeMmblX GUHaAHCOBLIX NoKasaTtenen ANns BeIbpaHHOTO cpoka CnyXbbl kabens.

CornacHo MOK 60287-1-1 nonHoe conpotuBneHune xunel R(S), OM/M, MoXeT ObITb NpeacTaBneHo
pyHKUMEN OT nnoLwagn ero nonepevyHoro cevyeHus:

R(S) = p20B[1+ opp(0y, —20)] 106- (15)
S ,
B=(1 4y, +y)(1 +q + 1) (16)

rae pog — YAEIbHOE 3MeKTpUYeckoe CONnpoTUBIIEHUE XKUMbl MOCTOSAHHOMY TOKY.
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[TpumeyaHun e— IKOHOMUYHBIM PasMep XWUIbl, Kak NpaBuno, He byaeT paBeH CTaHOapTHOMY pas3Mepy, U Mno-
3TOMY HEOBXOAMMO 3HATb NOCTOAHHOE COOTHOLLEHUE MEXAY CONPOTUBIMEHNEM N PA3MEPOM. ITO AOCTUIAETCH 3aaHUNEM
3HAYEHUA yOENbHOro CONPOTUBIEHUS AN KKOA0ro Marepuana, n3 KoToporo n3arotoBreHa xuna. PekomeHayemble 3Haqe-
HUS ANs pyg: 18,35 - 10~9 — ana mean n 30,3 - 1072 — ans anioMUHKUA. 3TN 3HAYEHUNA SIBMNSIIOTCS! HE AeNCTBUTENbHbLIMM AN1S
YKa3aHHbIX Marepuanos, a KOMNPOMUCCHbIMU 3HAYEHUSMU, BbIOPaAHHbIMM TakK, YTODObLI CONPOTUBNEHNE XNIT MOIMO OblTh
paccyYNTaHO HENOCPEACTBEHHO MO X HOMUHAIbHBIM padMepam, a He Mo AeNCTBUTENbHbIM CEYEHUSIM:

Yp ¥Ys — koadhbpuuneHTsl 3addrekTa 6NM30CTN N NOBepPXHOCTHOro adpdpekta (em. MOK 60287-1-1);
M, M — KO PULMEHTBI NoTEPb B obonoyke n bpoHe (cm. MOK 60287-1-1);

Olog — TEMMNEepPaTyPHbIN KO3 MDULMEHT yaeNbHOro 3MeKTPUYECKOro ConpOTUBIIEHUS KOHKPETHOro MaTepi-
ana >xunel npun temnepartype 20 °C, K-1;

0., — TemMnepartypa Xuibl, CM. NOACHEeHMNe K R B 3KCnnukaunm ana ypasHeHusa (2), “C;

m
B — BcnomoraTtenbHasa BenuynHa, onpegensemas ypasHeHUeM (16), KoTopast MOXeT ObITb paccymMTaHa
no MOK60287-1-1 cucnonb3oBaHMEM BEPOATHOIO 3Ha4YeHUSA AN SKOHOMUYHOTO pa3Mepa XXUnbl;

S — ceueHue Xunbl Kabensi, MM<.

5.2.2 JlnHenHan byHKUNA CTOMMOCTM 3aTpaT Ha Kabenb
Ecnn nuHenHast moaenb MOXeT ObiTb UCNONb3oBaHa Anga onpegeneHus 3HadveHUn nepBoHaYvanbHbIX
3aTpar, y.4.e., ANg paccMmaTpuBaeMore Tuna Kabensi U ero MoHTaxa, Toraa

CIS)=IA-S +C), (17)

roe A — nepemMeHHas CoCTaBnsloLWas 3aTpaT, OTHOCALANACS K pasMepy Xunol, y.a.e./m - MM?2:
C — nocTosiHHas cocTaBnsoWas 3aTpaT, Ha KOTOPYH He BNUSEeT pasMmep kabend, y.a.e./Mm;
[ — anuHa kabens, m.

Toraa 3KOHOMUYHbLIN pasMep Xunbl S,
BOAHOW ypaBHeHUsA (14) NO OTHOLUEHUIO K S:

MMZ, MOXET BbITb MONyYeH NpuUpaBHUBaHUEM K HYMIO NPON3-

B 10,5
Sec = 1000 In%axFPZOB[1 +A(—1 20(0m —20)] | (18)

[TpumevyaHwmns

1 Tak Kak 3HauYeHne 9KOHOMUYHOIO pasMmepa Xunbl S, . HEM3BECTHO, HE0bX0AMMO caenaTb NPEANONOXNUTENbHYIO
OLUEHKY BO3MOXHOIo pasmepa kabens ansi Bbl4MUCNeHUs NPUeMnemMblX 3Ha4EHNN Yor ¥ Ms Ay. [TOBTOPHbIE BbIUMCIIEHUS
MOryT noTpeboBaTbCA B Crny4ae, €Cnuv NoNyYeHHbIN 3KOHOMUYHBIW pa3Mep 3HAYUTEINBHO OTNIMYAETCH OT pearbHOro.

2 lloctosiHHas coctaBnsawwan 3atpar C B ypaBHeHun (17) He BNMSIET HA OUEHKY 3KOHOMWYHOIo pasmepa
KUnbl S,

ManoBepodaTHO, YTO 3KOHOMWYHLIM pa3Mep Xunbl S,. OyaeT paBeH cTaHJapTHOMY pasmepy (CM.
MO3K 60228), n1 no3ToOMy cneayeT paccynTaTb CTOUMMOCTb DNXKaMUWIMX K HeMy OONbLUEro N MeHbLUero cTaH-
NAapTHBIX pasMepoB 1 BbIOpaTb N3 HUX Hanbonee 3KOHOMUYHLINA.

5.2.3 [Odunanekrpuvyeckue notepu

Onanektpuyeckme notepun B Kabensax HEeKOTOPbLIX TUMNOB MOMYT OblTb 3HAYUTENMbHLIMU (CM. Tabnuuy 3
M3K 60287-1-1). [ina Takmx kabenen cneayeTt yunUTbiBaTb AN3NEKTpUYecKMe notepn Npu Bblbope XUnbl ¢
Hanbonee 3aKOHOMUYHBLIM cevyeHneM. duanekTpudeckme noTepnu paccHUTbIBAOT C UCMOMb3oBaHNneEM pop-
My, npuBegeHHbIX B MOK 60287-1-1.

[na onpegeneHHbIX YPOBHS HaANPsXXeHUS 1 TONWWHBI U30N8U UK YBENUYEHUE AnaMeTpa XKMUnbl NPUBO-
ONT K YBENUYEHWUIO eMKOCTWU Kabensa W, Kak pesynbTaT 3TOro, K yBENIMYEHUIO MNOoTepb, 3aBUCSALLUX OT
HanpaxeHua. Bcnegcteue 3Toro, ecnn AManekTpudeckme notepu BKAKOYEHbI B aHanus, 3T NoTepu MoryT
MNOBNUATH Ha BbIOOP XWUNbl B CTOPOHY MEHbLUEro pasmepa, NpoTUBONONOXKHO BMUAHUIO 3adpdekTa NoTeps,
3aBUCSLLMX OT TOKA.

[1pn yyeTe gUanekTpuyeckux notepb yctaHoBneHHble ctoumoctu CL, Cly n Cl, AONXHbI BKIOYaTh B
cebs1 obLlIMe 3aTpaThl HA AUBNEKTPUIECKME NOTEPU B TEYEHUE CpOoKa 3KCnnyaTaLnn.

Tak Kak aHanUTU4YecKoe BbIpaXeHre Ans pacyeTa ONTUManbHOrMo ceYeHus Xunbl, BKNIoYarllee B
cebs1 appeKkT ANaNeKTPUYECKnX noTepb, ObiNo Obl CAOXHBIM, cneayeT UCMONb30BaTh CNeaAyOLYO NPo-
Leaypy. CHa4vana 13 ypaBHeHust (18) nony4atoT SKOHOMUYHLIWA pa3Mep XUnbl 6e3 yyeTa AU3NeKTPpU4eCcKnx
noTepb. 3aTeM paccyYUTbIBAOT CTOMMOCTb AaHHOIC pasmMepa 1 AByX bNvKanuumx MeHbLINX CTaHAapTHbIX
PA3MepPOoB, BKIOYAaa 3aTpaThl HA AU3NEeKTpUYeckme noTepun, n BbibnpatoT Hanbonee 3KOHOMUYHLIA pasMep.

(MyHKT 5.2.3 BBegeH AononHUTENbLHO, N3m. Ne 1).
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[MpunoxeHwne A
(cnpaBo4HOe€)

[TpuMepbl pacvyeTa 3KOHOMUYHLIX Pa3MepoB XU

A.1 Oowme nonoxeHwns

[Tpymepbl BbIMUCITEHUW MPUBEAEHBI ANS CUCTEMbBI SHEProcHabXeHus, nutatowen 10 ogMHaKOBbLIX HArpy3okK, 0AnHa-
KOBbIM OBpa3oM pacnonoXeHHbIX BAONb KABENbHOW NMHUKU AN CNeayioWwmXx Cny4aes:

a) ¢ NpuMeHeHMeM NepBoro nogxoaa (cm. 5.1) — meToa AnanasoHa 3KOHOMUYHOIO TOKa 4S8 onpeaeneHns pas-
Mepa Kaxgoro kabens mexay cocegHMMKM Harpy3kamu;

b) ¢ npumeHeHnem BTOPOro metoga (Cm. 5.2) — MeTo 3KOHOMUYHOIO paszmMepa Xulbl 4nsi onpegeneHns pasmepa
KaXgoro kabensi mexay coceHMMN Harpy3kamu;

C) CrnpumMeHeHunem obonx MeToOOO0B A5 BbISIBITEHMUSA HAMbonee 3KOHOMUYHOIO pa3mMepa Xulbl, €Crnv NCMonNb3yeTecs
TONbKO OAVH paamep Kabensi no BCen Tpacce.
Pe3ynbTaThl, NPUBEAEHHLIE B A.6, NOKA3bIBAIOT, YTO 3KOHOMUSA CPEACTB MOXET ObITb AOCTUIHYTA NpeXxae BCEro 3a
cueT Bbibopa pasmepa Xunbl, NPUBOAALWLEIO K YMEHbLLUEHNIO ODLWMX 3aTpaT, a HE TONbKO 3a CHET MUHUMU3aLUKN NEPBOHA-
YyarnbHbIX 3aTpar.

A.2 Nudopmauna o kabene n cucteme aHeprocHadxeHvs

[TapamMeTpbl HArpy3Ku u Tpacchbl Kabens

Tpacca kabens HanpsixeHnem 10 kB cnpoektnpoBaHa tak, 4tobbl 10 nogctanumn HanpsikeHnem 10 kB/0,4 kB pac-
nonarannch Ha PaBHbIX PacCTOAHUAX BAOMNb Tpacchl Kabensa ot ctaHumm HanpsixenHnem 150 kB/10 kB (cm. pucyHok A.1,
rae npeacraBneHa Tonbko ogHa TpexgasHas uenb, nootomy N =11 Np = 3).

HnvHa kabens mexay nogctadHumamm — 500 m.

Hanbornbluee exevyacHoe cpeHee 3HavYeHne cunbl Toka [ B NepBbIN ro ANs KaxKA0W CEeKLMKN Tpacchl kKabens:

CeKuuns Cuna Toka, A
1 160
2 144
3 128

Cuna Toka ymeHblwaeTcH Ha 16 A Ha KaxXgon nogctaHumm go:

9 32
10 16

KoadhdunumeHT umknndeckon Harpy3km M ansa Bcex Harpy3ok paeeH 1,11 (ecm. MOK 60853). lNpeanonaratoT, 4To
3TOT KOSMPDUUNEHT OCTAETCH MNOCTOAHHBIM B TEYEHME SKOHOMUYECKOro CpoKa aKkcnnyaraumm kabens.

Ins Kaxxaow cekumm Tpaccebl pasmep kabens BbibnpatoT cornacHo CneayiLwmm KpUTepUsiM:

a) MuHummnanpoBaHHas cymma nepBoHavanbHbIX 3aTpaT Noc HACTOSILWES 3HAYEHNE JXKOYNEBLIX MOTEPL ANTA KO-
HOMMYECKOIo CpOoKa 3Kcnnyataumm kabens.

b) lNponyckHas cnocobHOCTb NO TOKY, TPEbyemas Ansa Harpy3kn B TEHEHME NOCNEAHEro roga cpoka akcnnyataumm
kabens. Tpebyemas nponyckHas cnocobHOCTL Mo TOKY ANs gaHHoro npumepa — 0,9 makcumanbHOW Harpy3ku, T. €. NMpo-
NyCKHas CrnocoOHOCTb — 3TO MakCcMmarnbHasl Harpys3ka, AeneHHas Ha KO3IMMUUMEHT UMKINMYECKOW Harpy3ku, pas-
Hbin 1,11.

c) Hpyrne dhaktopbl, TaKne Kak g4onyCTuMbIN TOK KOPOTKOIO 3aMblKaHMUSA U NageHNE HaNpPsXXeHus!, B JaHHOM MPpUMe-
pe He paccmaTpuBatloTCsH, HO MOTYT YYNTbIBATbCH B COOTBETCTBMU C NYHKTOM 0.3 BBEAEHUA.

PunHaHCOBbIE AAHHbIE:

- 9KOHOMMYecknn cpok akcnnyataymm N...30 ner;

- BpeMs 3Kcnnyataumm npm makcumanbHbiX notepsax T...2 250 J/rog (3Havenune 2 250 BkntovaeT B cebs adhdekT
BITUSAHUS €XEQHEBHOW LMKITNYECKOWN Harpy3Kn);

- UeHa J)KoyNneBbIX MoTepb B KOHUE NepBoro roga npu Hanpsxxennn 10 kB

P..60,9-10%y.n.e./BT-y;

- exerogHbin Tpebyembin nnatex D...0,003 y.a.e./BT1 - rog;

- 3aTpartbl Ha Kabenb 1 ero MOHTaX Ha eguHULY ANMUHLI, NPpUBeAeHHbIE B Tabnuue A.1, y.a.e./m:

- ANSA AaHHOro npumMmepa KoapuUMeHT 3aTpaT Ha NpokKnagky kabens ToM 4YacTu, KOTopasi 3aBUCUT OT pacCcynUTaH-
HOro pasmepa xunol, A...0,1133 y.a.e./m - MM?Z,

- eXxerogHoe yBenndyeHue Harpyskum a...0,5 %,

- eXerogHoe yBennyeHne CTOMMOCTU SNeKTposHeprum (ueHa 3a kBT -4) b...2,0 %,

- ©XerogHas ANCKOHTHAaA cTtaBka /...5,0 %.
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[TapameTpbl Kabens:

[lna gaHHoro npumepa B3siT BbIMbILWLNEHHbIN TPEXXKUNbHbIM Kabenb Ha HanpsiXeHune 6/10 kKB. ConpoTtnBnenmne »xur
nepemeHHoMy TOKy npu temnepartype 40 °C n 80 °C n domHaHCOBbIE AaHHbIE NpuBedeHbl B Tabnuue A.1. Kabenb nmeer
MaKCUManbHO gonyctumyto temnepartypy xunsl 80 °C n ana kabens, nponoXXeHHOro B 3eMe, HOMMHanNbHbIE XapaKTe-
PUCTUKN B YCTAHOBUBLLEMCSH peXxnme npu temnepartype okpyxarwuweun cpegbl 20 °C npuBeaeHsl B A.3.3.

BoiuncneHmnsa scrnomMoraTernbHbIX BENMUYNH:

2 cMm. (9

.= [1+(05/100)] [1+(2”OO)]=0,98117, [(cm. (9)]
1+ (5/100)

B 30 CM. (8

- 1-09812 _ 23081, [(cm. (8)]
1-0,9812

. . 10°° cm. (10

F = 3:1(2250.609 10 * + 0003)2308 _ o s,y [(cm. (10)]
1+ (5/100)

A.3 PacuyeT ¢ ncnonb3oBaHmem mMeToaa Avana3oHa 3KOHOMMWYHOro Toka (cm. 5.1)

A.3.1 PacyeTt gnana3oHa 2KOHOMMYHOIo TOKa ANA XUNbl OQHOro pasmepa

B kauecTBe npumepa bygeT paccuvTaH AvanaszoH 3KOHOMWYHOMO TOKa ANS XuMbl ceveHnem 240 MM?2, NCNonbays
ypaBHeHus (12) n (13):
_ 3 [(cm. (12)]
- HWXHWW npeagen [ = 200(522 —4596)10 =128 A;
02341-500(0,184 —0,140)
_ 3 [(cm. (13)]
- BepxHun npegen £ = >00(5899 —522)10 = 168 A.
92341-500(0,140 - 0,114)

BepxHue npeaensl TOKa Ansi AnanasoHa CTaH4apPTHLIX pa3MepoB XU, ecnn Kabenb NPONOXeH, Kak yKa3aHo B 4aH-
HOM NpumMepe, ObINK TakKe onpeaenerbl. 1. K. HUXKHAA rpaHnua 3HaveHus ToKa Ans JaHHOIo pasmepa Xuhbl ABNSAETCH
TaKKe BEPXHEN TPaAHULEN ANS XKXUIbl CANEAYIOLWEr0 MEHBLLENO pa3Mepa, TO PaCCUYMTAHHbIE 3HAYEHUS MOTYT ObITb BblpaXe-
Hbl B BUAE AManasoHa TOKOB, KAk MOKa3aHO HUXe.

dvnanasoHbl 32KOHOMWYHLIX TOKOB AnA pa3dmepos oT 25 go 400 MMZ

HomuHanbHbIN pasmep, Mm2 Inana3oH Toka, A
25 — 19
35 19 27
50 27 34
70 34 48
95 48 606

120 66 85
150 85 08
185 08 128
240 128 168
300 168 231
400 231 —

COOTHOLWEHNS MEXAY MAaKCUManbHOW HArpy3kon Ha Kabenb B TeYEHWE NePBOro roga n obwen CToMmMoCcTbio € 4UHU-
Lbl ANWHBLI ANSA TPeX pa3mMepoB Kabens npuBegeHbl Ha pucyHke A.2. O4eBUAHO, YTO KaxXablin pa3mep kabens obecnevnBa-

eT Hanbonee 3KOHOMUYHYIO NPOKNAaAKy Kabens ans ananasoHa 3Ha4YeHUN TOKa.

BnunsiHne nameHeHuns pasmepa Xunbl Ha obwmne 3aTpaTbl Npu 3a4aHHON Harpy3ke nokasaHo Ha pucyHke A.3. [Napa-
METpPbl Kabens n PuHaHCOBbIE NapameTpbl A4S AaHHOTo npumepa Bbinn CoXpaHeHbl, HO PUKCMPOBaHHasa Harpyska [
B 100 A 6bina B3siTa npon3BonbHO. O4eBUAHO, YTO B 0O6Nnactn Hanbonee sKOHOMUYHOIoO pasmepa kabens Bblbop pasmepa
kKabens He cUnbHO BNUSIET Ha obwme 3atpartbl. OOQHAKO CHUXKEHME 3aTpaT No CPABHEHUIO CO CHMXEHMEM 3aTparT, CBA3aH-

HbIX C UCMONb30BaAHNEM pasmepa Kabens, BbIOpaHHOro nNo remnepaTypHbiM COOBPaXKeHNSIM, OYEHb 3HAYNUTENBHO.
A.3.2 Bbibop 3KOHOMMYHOro pasmepa Xunbl ANA KaxXgon ceKumu Tpaccbl Kabens

3 3KOHOMUYHBIX AMana3oHOB TOKOB, YKa3aHHbIX B A.3.1, BbIBMpaoT noaxoasilwmn pasmep Xunbl Ans Kaxxaomn cek-

LMK Tpacchbl Kabens, 0CHOBbIBasAChb Ha 3Ha4veHusxX [ . ANs NepBoro roga akcnnyartauuun. BeibpaHHbie Takum 0bpasom
pasMepb! AN KOXA0W CEKUMKM Tpacchl Kabens npuBegeHsl B Tabnunue A.2 BMeCTe ¢ 3aTparamMmu, BblMnUCieHHbIMKU No (11).

TUNWYHBIV NPUMEP BbIMNCIEHUA CTOMMOCTU NPUBEAEH HUXE.
Nna cekummn 1, 1 .. — 160 A.

max
OKOHOMUYHBIN pasMep Xunbl, BbibpaHHbIi No A.3.1, paBeH 240 MmZ2 ¥ MMeeT AMana3oH 3KOHOMUYHOIO TOKA

oT 128 po 168 A.
CT =[52,2-500] + [160%(0,140/1000) 500 - 9,2341] = 26100 +16548 = 42648 y.a.e.
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3arpartbl Ha KAy CEKUMIO Tpacchl Kabens npueBeaeHsl B Tabnuue A.2.

M3 Tabnuuybl A.2 cneayer, 4To 0bLWKne pacxoabl Ha NPONOXEHHbIW Kabenb, ncxoasi N3 Bbibopa 3KOHOMUYHOTO peLle-
HUSA, No ncredeHnn 30 net paeHbl 290 535 y.4.e.

A.3.3 Pasmep XXunbl, OCHOBAHHbLIN HA MAaKCMMaribHOW Harpy3ke. Bb1bop, OCHOBaAHHbLIN HA pac4yeTHOM Ten-
NTOBOW MOLWHOCTH
Pa3mMep Xunbl ANs KaXXAoW cekumm BblIonpatoT Tak, 4Tobbl obecnevntb paboTocnocobHOCTL MPU OXXNOAEMON MaK-
CUManbHOW HArpy3ke B TEYEHUE NOCNEAHENO roga 3KOHOMUYECKOro CpoKa 3Kcnnyartaunm 6e3 npeBbIlWeHN MakCcuMarib-
HO 4ONYCTUMOW TEMIMEPAaTYPbI XKUNbI.

Ins nepBon cekuunm:

I . (nepebi rog) = 160 A.

MakcumanbHoe 3HadeHve Toka B nocnegnuii rog = 160 [1 + (0,5/100)]30-1;
=160 -1,1556;
=185 A.

Tpebyemas gonyctnmas TokoBas Harpy3ka [ (100 %-Hbin KO3 PUUMEHT Harpy3kn) ans NocneaHero roga He gor-
XEH OblTb MEHee Yem

185/1,11 =167 A,

rae uncno 1,11 — kosdPUUMEeHT UMKNUYeCcKon Harpy3ku no A.2, nepevncneHune b).

[To HMXe npuBeaeHHbIM 3HAYEeHUSsIM TOKOBOW Harpy3kum (BbHMMCeHHbIM metogamm no MOK 60287-1-1 wm
MOK 60287-2-1 pgnsa pgaHHoro Ttuna kabensi nocne npokKnagku B 3emMie) onpegensitot Tpebyembln pasmep
Xunol — 70 mm2.

HomuHanbHbINM pasmMep, MM” 25 35 50 70 05 120 150 185 240 300 400
TokoBas Harpy3aka, A 103 125 147 181 221 255 281 328 382 429 482

[na npoBeaeHns OOBLEKTUBHOIO CpPaBHEHUS C MOTEPAMU U PUHAHCOBLIMKU NapameTpamu, BblYUCNEHHbIMU OIS
BbIDOpa 3KOHOMMYHOIO pasamMmepa Xulbl, HEOBX0ANMO yKa3aTb TEMNEPATYPY XUIbl, NPU KOTOPOW BbIYUCIIAOT 3aTpaThl.
[1ns 3koOHOMUYHOIO BbIDOpa genaem NpeanonoXeHne, YTo TeMnepartypa xunbl gormkHa 6bitb 0kono 40 °C (cm. pasgen 4).
[Tonaranock, YTO MakcumMarbHO 4OMNYyCTUMOE 3HaYEeHNE CpaBHUBAEMOW MPeanosIoXNTENbHON MakCuMarbHO 4OMNYCTUMOWN
TeMNepartypbl Xun, BbIOPaHHON HA OCHOBE TENNOBOW MOLWHOCTH, paBHo 80 °C.

ConpoTtuBneHune xunol npu temnepatype 80 °C npueeaeHo B Tabnuue A.1.

Obwasa CTOMMOCTb XUNbl ANA NEPBON CEKUUM Tpacchbl Kabens B TedeHne 30-neTHEro nepnoaa nonyyveHa na3 ypas-
HeHus (11).

CT =[32,95.500] + [160%(0,553/1000) 500 - 9,2341] = 16475 + 65363 = 81838 y.a.e.

CpaBHEHUE CO CTOMMOCTBIO MEPBON CEKUMM TPAacchl Kabens npm ncnonb3oBaHMM 3KOHOMUYHOIO pa3mMmepa Xunbl,
OoueHeHHoro B A.3.2, NoKasbIBaeT, YTO COKpalleHWe 3aTpar ana gaHHon cekumm coctaensaet (81838 — 42648) 100/81838 =
=48 %.

AHanorn4yHble pac4yeTtbl C UCMONb3OBAHNEM Pa3dMepoOB, OCHOBAHHbIX HA MakCUMarnbHO 4OMYCTUMOUN TEMIOBOWN TOKO-
BOW HaArpy3kKe, BbIMOMNHEHBbI A8 BCEX CEKUMM U npuBeaeHbl B Tabnuue A.3. Obwan skoHomua ans 10 cekumm coctaBnsier

(547864 — 290535)100/547864 = 47 %.

A.4 Pac4eTbl C ncnonb3oBaHUEeM MeTOAA SKOHOMUYHOro pasamepa Xxunbl (cMm. 5.2)
[TepBas cekumna Tpaccol Kabensa Ncnonb3yeTcs B Ka4YeCTBE Npumepa:

I . = 160 A;

ma

Pog = 30,3:107Y Om-m (cm. 5.2.1);
0y = 0,00403 K-,

B = 1,023 (nepBOHa4YanbHO NPeanonaranock, YTo pasMep xunbl 185 MMZ MoxeT 6biTb 3KOHOMUYECKN OMTHU-
MalbHbIM);
A = 0,1133 y.Aa.e./M - MM? (KOS DULMEHT NEPEMEHHON YacTu 3aTpaT Ha Npoknaaky kabens, cm. 5.2.2);
F = 09,2341 y.a.e./m;
0., = (80-20)/3+20=40°C; ;
PP 9 190
S.. = 1000 160~ -9,2341-30,3-10 O:];I,SOBZS[’I + 0,00403 (40 - 20)] = 984 M2,

Takum o6pasom, MOXHO BbIBpaTh xuny cevennem 240 nnm 300 mm?.
TepBOHaYanbHbIM BLIGOP XNUMbl cevenHnem 185 MM? co 3HaYeHneM B Tenepb MOXeT BbiTb yryuLLEeH.
TOBTOPHbLIE BbIMUCTIEHUS CO 3HaYeHnem B = 1,057 ans cevennsi 300 mm2 gatoT 4ns S_.3Ha4veHue 269 MMZ, TaKXe B

ananasoHe ot 240 ao 300 mm2.
OBy CTOMMOCTL Kabens KaxXaoro BO3MOXHOIo pasmepa BblumncnaoT no (11);

CT,40=1[52,2-500] + [1604 (0,140/1 000)500 - 9,2341] = 26100 + 16548 = 42648 y.a.e.;
CT350 = [98,99 - 500] + [1602%(0,114/1000)500 - 9,2341] = 29495 +13474 = 42969 y.n.e.
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CneaoBaTenbHO, ceveHne xunbl 240 mm?2 siensietcst 6onee SKOHOMUYHbIM.

Paamepbl n 3aTpartbl HA gpyrne cekuum Ttpaccol kKabens BbIYUCNAT aHanormyHo. 3Ha4YeHus CornacoBbIBAKOT CO
3HAYEHUAMM, NONYYEHHbIMWN NPeabiaywmm MeTogqom, B cooTBeTCTBMN C A.3.1 n A.3.2, N NTOroBblE 3HAYEHUSA Pa3MepPOB U
zaTpart AomKHbl ObITb aHANOrMYHLIMKU NPUBEAEHHbIM B Tabnmuye A.2.

A.5 Pac4yeTbl, 0OCHOBaHHbIe HA UCNOJIL3OBAHUUN XWUNbl CTAHAAPTHOrO pa3mepa AnAa BcexX CeKuumn Tpacchbl
Kabens

A.5.1 Ncnonb3oBaHue MeToaa AMana3oHa 23KOHOMMWYHOIO TOKa
BHavane npegnonaratoT BO3IMOXHbIWN pa3mMep Xuibl 1 06LWYyI0 CTOMMOCTb paccHuTbiBatoT No (11), ncnonbays aTtoT
pasmep Ans BCEX CEKUMW Tpacchl Kabens. 3artem paccunTbiBalOT 3aTpaTbl C UCMONb30BAaHUEM Kabenen cneayowmx

DONbLWKMX N MEHBLLUMX pa3mMepoB ANA TOro, YHTodbl NOATBEPAUTDL, YTO BbIDPaAHHbIN pa3mep 4ENCTBUTENBHO HanMbonee aKo-
HOMUYEH.
C 3TOW Lenbio B HACTOSLWEM NPYMepe NpeanonaraioT, 4To Xuna cevyeHnem 185 Mm?2 sBnsieTcs nyyimM BbI6Opom.

CTOMMOCTb BCEX CEKLMI Tpacchl kabens ¢ xunamm ceveHnem 185 mm2, a Takke 150 m 240 mm?2, Bbina paccumTaHa
n npuBeageHa B Tabnuue A.4.

Obwune CTOMMOCTI:

150 Mm? ... 312841 y.p.e.;

185 Mm? ... 312166 y.g.e.;

240 mm? ..... 324707 y.g.e.

ITO YKa3bIBAET HA TO, YTO €CNN B LUensaxX YHUpunKayumm MoXeT UCrnonb30oBaTbCs Xuna ToNbKO 04HOro pasmepa, 1o
xuna pasmepom 185 Mm? — Hanbonee 3KOHOMUYHbIN BbIBOP.

CnegoBaTenbHO, B 4aHHOM ClydYae MOryT UMeTb MeCTO HEDONbLINE U3MEHEHNS ODLLEN CTOMMOCTHU, CBS3aHHbIE C
N3MEHEHWEM pa3mMmepa Xunbl U ykasaHHbole B A.3.1 n Ha pucyHke A.3.

A.5.2 MeToa 3KOHOMWYHOIO pasmepa Xvnbl

XOTH UCNOMb3YETCH XKWNa TONbKO OAHOro pasmepa n pasnnyHas cuna tToka B KaXaou cekymm kabens, MOXHO pac-
cunTaTb cpegHue notepu (npeagnonaraeTcs, YTo BCe CeKUMM PYHKUNOHNPYIOT MNP OANHAKOBOW TEMMNEpPaTypPeE U, CnefoBa-
TENbHO, UMEIOT OANHAKOBOE 3MEKTPUYECKOE COMNPOTUBIIEHNE XUMbl ):

Cpeptvuenotepn  _ 500-160° + 500 144° + ...+ ...+ 500 16°

= 0,385.
MakcumanbHbie NoTepw 10 - 500 - 1602
N3 ypaBHeHns (18), ncnonbays 3Hadenve B ansa xunsl cevenmnem 185 Mm2, nonydaem:
- 10,5
2 -9 B ‘ ’
S._=1000 160° - 1,023 -30,3-10 “[1+ 0,00403(40 —20)]9,2341-0,385 — 164 M2

0,1133

MoaTomy xunbl cevenmem 150 unu 185 mMm2 MOryT okasaTbCst Hanbonee SKOHOMUYHbLIMM.

Obwas CTOMMOCTb ANA KAXXA0W U3 3TUX KUI:

CTi50=42,00-500-10 + 1604(0,226/1000)500 - 10 - 9,2341- 0,385 = 210000 + 102843 = 312843 y.a.e.;

CTig5 =45,96-500-10 + 1604(0,181/1000)500 - 10 - 9,2341- 0,385 = 229800 + 82365 = 312165 y.A.e.

Takum o6pa3omM NOATBEPXKAEHO, YTO Xuna ceveHnem 185 Mm? Hanbonee SKOHOMMUYHA ANS1 UCNONBb30BaHWS, eCNU
NoO BCEWN Tpacce Kabens ncnonb3oBaTh XUNy 04HOro pasmepa.

Mocne cpaBHeHWs ¢ pasmepamm, BbIbpaHHbIMY No Tabnuue A.3, 04eBUOHO, YTO Xuna ceveHnem 185 Mm2 cooTBeT-
CTBYET TpeboBaHMSAM K TemnepaTtype u crnocobHa obecneuntb MakCUMarbHYKO Harpys3ky no OKOHYaHuu 30-neTHero
nepuoaa.

A.6 OboOLweHne pe3ynbLTaTOB
OBbobuweHHbIEe pe3ynbTaThl pacyeToB Al BbIOpaHHOIo kabens B yCnoBusiX, ONUCaHHbIX B A.2, NpuBeeHbl HUXKE.

CymMmmapHble pacxoabl
Bcero
OCHOBHbIE COCTABNAIOLLNE PACXOO0B Cl y.n.e. CJ, v.n.e.
y.Aa.e. Yo

[Honyctnmasn TennoBas TOKOBas HaArpy3ka ans Kaxgoun cekumm 146330 401534 547864 100
IKOHOMUYHbIN pasmMmep Ans Kaxaon CekKumm 202095 88440 290535 53
IKOHOMWYHBLIM pasmMep npu UCNonb3oBaHMN CTAHOAPTHOIO Ce-

YeHUst Xunbl 185 MM Mo BCeN Tpacce kabens 229800 82365 312165 57
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Tadbnwuua A1 —TlapameTpbl kKabens

2

$®a30B0OE SNEKTPUYESCKOS COMPOTUBIEHUE NpU

[TepBoHavYanbHAA CTOMMOCTD

Paamep kabensa, mwm
40 °C, OM/KM 80 °C, OM/KM Kabenb, yv.0.e./m [lpoknagka, y.a.e./m Bcero, y.a.e./m
25 1,298 1,491 10,62 17,23 27,85
35 0,939 1,079 11,65 17,33 28,98
50 0,694 0,798 13,19 17,49 30,68
70 0,481 0,553 15,24 17,71 32,95
95 0,348 0,400 17,81 17,97 35,78
120 0,277 0,318 20,37 18,24 38,61
150 0,226 0,259 23,45 18,55 42,00
185 0,181 0,208 27,04 18,92 45,96
240 0,140 0,161 32,69 19,51 52,20
300 0,114 0,131 38,85 20,14 58,99
400 0,091 0,104 49,11 21,20 70,31
Tabnwuua AZ2— 3KOHOMNYHAs Harpy3ka
Homep cekumm 1 Zz 3 4 5 0 I 3 O 10
Harpyaka
Lnax, A 160 144 128 112 96 80 64 48 32 16
Kabenb
Pasmvep, MM 240 240 185 185 150 120 95 70 50 25
Harpyaka, A 382 382 328 328 281 255 221 181 147 103
3aTpaTbl HA CEKUMIO 1 obLme 3aTpaThl Bcero
Kabenb, y.a.e. 16345 16345 13520 13520 11725 10185 8905 7620 6595 5310 110070
[lpoknagka, y.4.e. 9755 9755 9460 9460 9275 9120 8985 8855 8745 8615 92025
Cl y.n.e. 26100 26100 22980 22980 21000 19305 17890 16475 15340 13925 202095
CJ, y.no.e. 16548 13403 13692 10483 9616 8185 6581 5117 3281 1534 88440
CT,y.a.e. 42648 39503 36672 33463 30616 27490 24471 21592 18621 15459 290535

LL0C—C-£-1.8C09 HEN d 1001



4

abnnya A3 — Kputepun gonycTmmon TOKOBOW Harpy3Kku

Homep cekumm 1 Zz 3 4 5 0 I 3 O 10

Harpyaka

Tnax, A 160 144 128 112 96 30 64 48 32 16

Long, A 185 166 148 129 111 02 74 55 37 18

long 11,11, A 167 150 133 117 100 83 67 50 33 17

Kabernb

Pa3mep, MM* 70 70 50 35 25 25 25 25 25 25

Harpy3ka, A 181 181 147 125 103 103 103 103 103 103

3aTpaTbl HA CEeKUUo 1 odLme 3aTpaThl Bcero

Kabenb, y.a.e. 7620 7620 6595 5825 5310 5310 5310 5310 5310 5310 59520

[lpoknagka, y.4g.e. 8855 8855 8745 8665 8615 8615 8615 8615 8615 8615 86810

Cl y.n.e. 16475 16475 15340 14490 13925 13925 13925 13925 13925 13925 146330

CJ, y.a.e. 65363 52944 60365 62492 63443 44058 28197 15861 7049 1762 | 401534

CT,y.n.e. 318338 69419 75705 76982 773638 57983 42122 29786 20974 15687 547864
Tabnwnya A4 — DKOHOMUYHAA Harpy3ka, CTaHAAPTHLIW pa3Mep XUbl ANA BCEX CEKUUN

CraHaapTHbiv pasmep 150 Mm?

Homep cekumm 1 Zz 3 4 5 0 I 3 O 10

Harpyaka

Tnax, A 160 144 128 112 96 30 64 48 32 16

Kabenb

Pa3mep, MM 150 150 150 150 150 150 150 150 150 150

Harpy3ka, A 281 281 281 281 281 281 281 28 281 28

3aTpaTbl HA CeKyuto n obuime 3atparhbl Bcero

Kabenb, y.a.e. 11725 11725 11725 11725 11725 11725 11725 11725 11725 11725 117250

[lpoknagka, y.4g.e. 9275 9275 9275 0275 0275 9275 0275 9275 0275 9275 92750

Cl y.n.e. 21000 21000 21000 21000 21000 21000 21000 21000 21000 21000 210000

CJ, y.a.e. 26712 21637 17096 13089 9616 6678 4274 2404 1068 267 102841

CT,y.n.e. 47712 42637 38096 34089 30616 27678 25274 23404 22068 21267 312841

¢-€-L8C09 MEN d 100
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CtangapTHbIN pazmep 185 mm?

Homep cekumm 1 2z 3 4 5 0 I S, O 10

Harpyaka

Lnax, A 160 144 128 112 96 30 64 48 32 16

Kabenb

Pasmep, MM 185 185 185 185 185 185 185 185 185 185

Harpy3aka, A 328 328 328 328 328 328 328 328 328 328

3aTpaTtbl HA CEeKUnto n obuine 3atparhbl Bcero

Kabens, y.4o.e. 13520 13520 13520 13520 13520 13520 13520 13520 13520 13520 135200

[lpoknagka, y.4.e. 9460 9460 9460 9460 9460 9460 9460 9460 9460 9460 94600

Cl y.n.e. 22980 22980 22980 22980 22980 22980 22980 22980 22980 22980 229800

CJ, y.o.e. 21393 17329 13692 10483 7702 5348 3423 1925 856 214 82365

CT,vy.n.e. 44373 40309 36672 33463 30682 28328 26403 24905 23836 23194 312165
CTaHgapTHbI pasmep 240 mm?2

Homep cekummn 1 2z 3 4 5 6 I S, O 10

Harpy3aka

Lnax, A 160 144 128 112 96 80 64 48 32 16

Kabenb

Pasmep, MM 240 240 240 240 240 240 240 240 240 240

Harpy3aka, A 382 382 382 382 382 382 382 382 382 382

3aTpaTbl HA Cekunio n odbLme 3aTpaThl Bcero

Kabens, y.a.e. 16345 16345 16345 16345 16345 16345 16345 16345 16345 16345 163450

[lpoknagka, y.4.e. 9755 9755 9755 9755 9755 9755 9755 9755 9755 9755 97550

Cl y.n.e. 26100 26100 26100 26100 26100 26100 26100 26100 26100 26100 261000

CJ, y.o.e. 16548 13 403 10590 8108 5957 4137 2648 1489 662 165 63707

CT,y.n.e. 42648 39503 36690 34208 32057 30237 28748 27589 26762 26265 324707

LL0C—C-£-1.8C09 HEN d 1001
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[ naBHasi cTaHUUA

Cekumsaa 1-ro  Cekuus 2-ro Cekuua 9-ro Cekums 10-ro
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PucyHok A.1 — Cxema KabenbHOW CUCTEMbI
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PUCYHOK A.2 — [Inana3oHbl 3KOHOMWYHbIX TOKOB
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[MpnnoxeHnve B
(cnpaBo4HoOe€)

CpepgHue 3Ha4YeHUA TeMnepaTtypbl U 3NIeKTPUUYECKOro CONMPOTUBIIEHUA XUTMbI

B.1 MeToabl OUeHKN cpegHero 3Ha4YeHUA TeMnepaTypbl U ANEeKTPUYECKOro CONpPoOTUBIIEHUA XUNbl

Ons ynoberBa pacyeToB n (00bIYHO) C AOCTATOYHOW TOYHOCTBIO AONYCKAIOT, YTO CONMPOTUBNEHNE XKUMbl €CTb BENU-
YMHA NOCTOAHHASA B TEYEHUE CPOKa aKennyaTaumm kabens. [Npoctas hopmyna ans oueHKn padboven Temnepartypbl XXUrbl
1, CrnefoBarenbHO, ee CONPOTUBIEHUS NPUBeAEHa B pasgene 4. 3ta dopmyna OCHOBaHA Ha peaynbTaTtax TUNUYHbIX
BbIMMCIEHNIW, NOKA3bIBAKOLWMX, YTO POCT cpeaHen paboven TemnepaTypbl XXunbl IKOHOMUYHOTO pa3mMepa, paccMmaTpuBae-
MbIA B Mpeaenax SKOHOMMUYECKOro CpoKa Crnykbbl, HaxoanTcs B Npeaenax ogHou TPETU pocTa TeMnepaTypbl MPU Makcu-
ManbHO AOMNYCTUMOW TOKOBOW Harpy3kKe.

[Nna npumepa, NnpMBegeHHOro B HACTOALWEM CTaHAapTe, OWUOKM nMpun onpeaeneHumn pasmepa Xunbl n odbwmx
3aTparT Kak pe3ynbTaT UCMONb30BaHUA 3TOW OUEHKN, NpuHUMAatoT He bonee 2 %. OaHako bonee cywecTBEHHbIE OLWNOKN
MOryT ObITb Tam, rae KoMmbmHauusa 3aTpaTt Ha MOHTaX, 3aTpaT Ha NoTepu B Kabene v pocTa Harpy3kn BeAeT K TOMY, 4TO
TeMneparypa Xunbl NpubnmxaeTcs K MakCumMmarnbHO JONMYCTUMbIM 3HA4YE€HUAM B MOCNEAHUE rofbl CPOKa 3KCnnyaTtauum.

B obwem cnyvyae bonee ToHHOE 3HAYEHUE COMNPOTUBIIEHUSA XUIbl CNOCOBHO NOBNUATL HA BbIOOP 3KOHOMUYHOIO

pasMmepa TONbKO B KpanHuUX cny4asax. BoamoXxHbl cutyauum, npu KOTopbixX notpebyertcs 60nbwas TOYHOCTb NMPU OLEHKE
3aTpaTt Ha NOTEPU INEKTPOIHEPIUN, ANSA JOCTMXKEHUSA KOTOPOW MOryT DbIThb NPEANPUHATBI JOMNONHUTENbHbIE YCUTUS.

Ecnu ansa ocobbix cny4yaeB Tpebyercs 60nbwast TO4HOCTb, TO MOTYT ObITb MONYYEHbl YTOYHEHHbIE 3HAYEHUS TEM-
nepartypbl U CONPOTUBIIEHUS XUIbl C UCNOSIB3OBAHMEM B KAYECTBE TOYKM OTCHETA pasmepa Xurbl UnNu gnanasoHa 3KOHO-
MUYHbIX TOKOB, MOMTYYEHHbIX NOCPEACTBOM NPOCTON OLUEHKN TEMNEPATYPLI, B COOTBETCTBMU C pasgenom 4.

B.2 ®opmynbl Ana onpeaeneHnsa cpeaHNX 3HaYeHUN TeMmnepaTypbl U NEeKTPUYECKOro ConpoTUBIIEeHUS
XuUnbl

Temnepartypa xunbl 0, °C, Kak cpegHsisi BENMYnHa OT 3Ha4YeHUN TeMnepaTypbl Xulbl B NEPBbIA 1 NOCNEAHUN 1o
CpoKa cnyx6bbl, MOXET DbITb NoNyvyeHa na opmynbi

9_93+9f=[3+93 T 1 B (19)
i 2 2 |1-yv 1-gy |
rae O, — Temneparypa Xulbl B TedeHue nepBoro roga, “C;
0.— Temnepartypa Xunbl B Te4eHne nocnegHero roga, °C;
0, — TemnepaTtypa okpyxatoweu cpeabl, “C;

[ — obpaTHas BenuunHa temnepaTtypHoro kosdduumenTta conpoTuBNeEHns marepuana xunsbl, K.
Ona anommnuna B = 228, ana meaum = 234 ,4.

i 141 - 20
y = Imax 0 — E'a ( )
- f, || B+0O
rae Imax — 3Ha4YeHne ToKa Harpy3ku B TeYEHWeE NepPBOro rogaa, A;

IZ—,EI,OI'IyCTHMElFI TOKOBAA HAlpPy3Ka Alld MaKCUMallbHO AOonycrtmMoro noeblilUEHUA TeMhepaTtypbl 0 — E)a O

MOK 60287-1 n 60287-2, A;
0 — MakcumMmanbHO gonyctumas tTemneparypa xunbl, °C;
g — (1 + a/100)2N-1);
a — exerogHoe ysenudenve [, %:;
N — ONMTenbHOCTb 3KOHOMUYECKOro nepunoaa, roabi.

CpeaHee 3Ha4eHue conpoTUBIeHus xunel R, OM/M, Kak cpegHee B Te4eHne NepBoro u nocrnegHero rogoe

R =R20 B+E}a 1 | 1 | (21)
M2 AB+20)\1—-y 1-gy

3HaveHne R_ MOXeT BblTb HENOCPEACTBEHHO NoAcTaBneHo B ypaBHeHus (11), (12) n (13).
AHanorn4Ho, crneaytollee ypasHeHne MOXeT ObiTb UCNOMNb30BaHO ANs Nony4YeHns aHaqvennsi p,, OM - M, KOTOpoe
MOXET ObITb NOACTABNEHO BMECTO pyy[1 + a,0(6,, — 20)] B ypaBHeHus (15) n (18):

0 _ P20 3 + 83 1 | 1 | (22)
T2 \B+20)\1—-y 1-gy
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B.3 OnpegeneHne 3KOHOMMYHOIo gnana3oHa Toka (cm. 5.1)

ITO onpeaeneHne 0OCHOBAHO Ha npumepe na A.3 nNpunoxeHms A.
PaccMaTpUBalOT AManasoH CUMbl TOKA, PaCCUYUTaHHbLIA ANA Kunbl ceyeHnem 240 mm?2, 3Hadvenus I(1) w
I(2) — HWXHIO N BEPXHICKO IPaHNULblI 3TOr0 gnanasoHa paccyMTbIBAOT NOCPEACTBOM MPOCTOW OUEHKM TeMnepartypbl
Xunbl. B HacToswem npumepe (1) =128 Awn f(2) = 168 A.

[ns1 ykaszaHHbIX B Tabnuue Tpex pasmMepos Xusbl HE0bXoaMmel criegyowmne gaHHbIe:

Paamep, Mm? R, OM/KM Cl y.n.e.im LF A [, = LM 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.
** KoatPuumneHT umknmnyeckon Harpyskm M = 1,11, cm. A.2 npunoxeHus A.

F=9,2341 (cm. A.2).
Hwuxxe npuBeaeH nopsgok NOBTOPHOW OLEHKM pabodven TemnepaTypb! U CONPOTUBIIEHUS XUIbl ANS BEPXHEN IPaAHU-
Ubl AMana3oHa CUIbl ToKa Ans Xunbl ceveHmem 240 Mm2.

PacyeT BCrnoMmoraTernbHOU BENMUYNHLI Y U3 BblPpa>XeHns

[(cm. (20)]

168]2{ 30 — 20

240y = | °°
1(240) {424 228 + 80

] = 0,03058,

rae 3HaveHue 168 A DbiNo NONy4YeHo M3 NepBoHaYanbHbIX pacyeToB Mo A.3, UCNONb3ys NPOCTYHO OLEHKY O .
YBenn4yeHne notepu MOWHOCTU BCNEACTBME POCTa Harpy3Ku:

g =[1+ (a/100)]?(N-1) = 1,3355,

cnegoBareneHo, gy (240) = 1,3355 - 0,03058 = 0,04084.
Toraa YyTOYHEHHYIO OLEHKY COMPOTUBMNEHUS XUIbl ceveHneM 240 MM? Nony4anT U3 BbIPaXKEHUS:

R, (240) = (0’1293] {228 - 20] [ 1 1 ] = 0,1344 Om/km. om. (21)

2 228 + 20 ) 1-003058 1-0,04084

AHanNornM4Ho, ans xunbl cedeHnem 300 mm?:

2( gg _ [(cm. (20)]
/(300) —(168] 20220 | - 0,02427 v g(300) = 1,3355 - 0,02427 = 0,03241, o (29
476) | 228 + 80
Toraa
cMm. (21
R,,(300) =[O’1O53] 226+ 29 ' 1 1 -0,1084 Omkm. om. (21)
2 )\228+20 )\ 1-002427  1-003241

YTOYHEHHbIN BEPXHUN Npeaen ananasoHa CUIbl TOKa paBeH

[(em. (12)]

12) = \/ 500(5899 —5220)1000  _ ..o 5

02341-500(0,1344 —0,1084)

OTnuyumne oT NepBoHavanbHOIo 3Ha4YeHUS 3TOU BENNYMHBLI TOKa 168 A HaxoauTcs B npegenax gonyctmmMon norpeLu-
HOCTW BCNEACTBUE OKPYIIEHUS U NOMPABKN NPAKTUYECKN HA OAHO U TO Xe 3Ha4YeHne TemnepaTtypbl 06emnx xun. lNony4en-
HOE 3Ha4YeHMe BENUYUHbI TOKa He BNUSET Ha BblIOOp xunbl cevennem 240 mm2 ans MakcrmanbHOW TOKOBOW Harpy3ku
160 A Ans NepBon CeKUummn Tpacceol Kabens.

AHanorn4yHble BblMUCITEHNUST MOTYT DObITh NPOBEeAEHbl ANA HMXHEN MPaHuLbl AnanasoHa Cunbl TOKa.

Obwasa ctommocTb kKabens CT, nonyvyeHHas Nnpu nepBoHavarnbHbIX pacyeTax, paBHsinacb 42648 y.a.e. (cm. A.3.2);

Tenepb MOXHO ONpeaenuTb CTOMMOCTb, OCHOBAHHYIO HA YTOYHEHHOM 3HaYeHWUW COMPOTUBIIEHUNA ANA XWUMbl CEYEHUEM
240 MM2.

[1pun 3Ha4YeHnn makcumarbHOro Toka Harpysku £ = 160 A BcnomorartensHast Benv4inHa y pasHa:
2 _ cMm. (20
v(240) = (160] 60 =20 = 0,02774; | (20)
424 ) \ 228 + 80

gv(240) = 1,3355 - 0,02774 = 0,03705.
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OTcloga nony4vaem:.

R (240) = [0,1296] 228 + 20 1 | 1 _ 0.1339 O/ [(cm. (21)]
m 1-002774 1-003705 | |

2 /1228 +20
CT =52,2-500 + 1602 01’1030309 9,2341 - 500 = 2600 + 15827 = 41927 y.n.e. [(em. (11)]

B cpaBHeHnmn ¢ cymmon 42 648 y.a.e., nony4eHHOM ANA AaHHOro npumMmepa nytem bonee npocTon npoueaypsl, BUA-
HO, YTO NPON3OLWNO YMEHbLIEHNE 3aTpaT MeHee vYem Ha 2 %.

B.4 OnpeneneHve 3KOHOMMUYHOroO paamepa Xunbl (Cm. 5.2)

LncnoBble 3HaA4YeHUSA AN AaHHOro pasaena B3sThl U3 npumepa B A4.

[Tpumep B A.4 nocne yTouHeHnA KoappunumeHTa B ansa 3NeKTpn4ecKoro ConpoTUBNEHNA NEPEMEHHOMY TOKY MNoKa-
3bIBAET, YTO Hanbonee 3KOHOMUYHOE 3HAYEHME CEYEHMWS XUITbl PaBHO 269 MMZ, 4To Bnuxe K CTaHAapTHOMY pa3mepy
240 MM2, yem K pasmepy 300 mm2.

[onyckaeTcsa npoBegeHne NOBTOPHOW OUEHKM 3TOroO pasmepa C YTOYHEHWEM 3NEKTPUYECKOro COMNpPOTUBIEHUS
unbl. COOTBETCTBYIOLME AAHHbIE AN XUITbl cevernnem 240 mm2 npuBeaeHsl B B.2. PacyeTHas Harpyska — 160 A:

2
240)= (20 { e ] = 0,02774 (om. (20)]

424 ) \ 228 + 80
gy(240) = 1,3355-0,02774 = 0,03705.

Huxe rNnpmnBeaeH pacHeT yaelibHOro aJieKtTpn4eckoro conpoTueiieHnd, yroMHeHHOIro ¢ ydetTomMm temMriepartypbl.

303-107° (228 + 20 1 | 1
2 228 +20 )\ 1-002774 1-003705

o, ] =30,3-1079-1,0335=31,32- 1090 M [(cy. (22)]

M Hanbonee 3KOHOMUYHOIO pasmMepa:

9.5 [(cm. (18)]

i 2 . . . _9 . i
160°-92341.3132-10 ° 1057 | _,n 0o

0,1133

S,.= 1000

HesHauntenbHoe uameHeHne pasmepa S_. AenaeT ero 3HavYeHne HEMHOro bnuxe K cTtaHaapTHOMY pasmepy
240 Mm2.

O6was cToumocTb kabens ¢ xunon ceveHmem 240 mm? ByaeT ToW e, 4YTO U paccunTaHHas B B.2.

CpeaHsasa TemnepaTtypa xunbl cedyeHnem 240 MM?2 B TEUEHUE CpoKa 3KCnnyaTaumm 0., paBHa:

g = (228 n 20) 1 | 1 o8 = 98 3 °C [(cMm. (19)]
m 2 1-002774 1-0,03705 | |
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Mpnnoxenvne OA
(cnpaBo4HOe€)

CBegeHUA 0 COOTBETCTBUMU CCbINMOYHbLIX MeXAYHapoAHbIX CTaHAAPTOB HaLMOHaNbHbLIM CTaHgapTam
Poccunuckoun ®egepaumm M geUCTBYKOLWUM B 3TOM KaueCcTBe MeXrocygapcTBeHHbIM cTaHOapTam

Tabnwuua OA.1

OBO3HAYEHUE CChINTOYHOTO CteneHb

Obo3Ha4vYeHne 1 HAMMEHOBaHUE COOTEBETCTBYHOLWEro HauMOHaNbHOINoO CTaHAapT4d
MEXOAYHApPOAHOIro CtaHaapTa COOTBETCTBUA

MOK 60228:1978 MOD [OCT 22483—77 «2Kunbl TOKONPOBOASLWLME MeaHbIE N antoOMUHNEBLIE
ansi kKabenewn, NPoBoAoOB U LWHYPOB. OCHOBHbLIE NAapaMeTpbl. TeXHUYECKue
TpeboBaHUA»

M3K 60287-1-1:1994 IDT [OCT P MOK 60287-1-1—2009 «Kabenu anekrpunyeckue. PacyeTt HO-

MWUHAaNbHOW TOKOBOWU Harpy3ku. Hactb 1-1. YpaBHeHUs Ans pacyeta HoOMU-
HanbHOW TokoBOM Harpy3kn (100 %-Hbln KOIMDDUUMEHT HArpyskum) w
pacyeT notepb. ObDLWME NONOXEHNAN»

M3K 60287-2-1:1994 IDT [OCT P MOK 60287-2-1—2009 «Kabenu anekrpnyeckne. Pac4yeT HO-
MWHaNbHON TOKOBOW Harpysku. Yacrte 2-1. TennoBoe cCOnpoTUBIIEHUE.
PacyeT TennoBoro conpoTuBieHns»

MOK 60853 — ¥

* COOTBETCTBYIOLWMN HAUMOHANbBHbIN cTaHgapT oTcyTcTBYET. o ero yreepXxgeHust pekomeHayeTcs UCnonb3o-

BaTb NepeBo Ha PYyCCKUM A3bIK 4aHHOIO MeXayHapoaHoro craHgapTa. [lepesog 4aHHOIro MeXxXgyHapogHoro craHgapTra
Haxoautcsa B OAO «BHNKI 1».

[TpumeuyaHwune—B HacToswen Tabnuue ncnonb3oBaHbl cnegytowme yernoBHble 0603HAYEeHNS CTENEHU CO-
OTBETCTBUS CTAHOAPTOB:

- IDT — naeHTn4HbIE CTAHOAPTHI;
- MOD — moandomnumpoBaHHble CTAHAAPTHI.
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