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IIpeaucioBue

[enu u npuHIMITEI cTaHaapTH3auu B Poccuiickont denepainuu y cranoByieHbl Defiep anbHbIM
3akoHOM OT 27 nmekabpst 2002 r. Ne 184-03 «O TexHWUECKOM pEryJiMpOBaHUW», a IIpaBUIIa
NPUMEHEHHs1 HalHOHAIbHBIX cTaHgapToB Poccuiickoit ®epepamyu - 'OCT P 1.0-2004
«Cranpgaptuzanms B Poccuiickoi @enep aru. O CHOBHBI € MOJIOK €H ST »

CgeaeHusi 0 crangapre

1 MOAI'OTOBJIEH Ha ocHOBe ayTEHTHMYHOIO TEpeBOJa Ha PYCCKHUM S3BIK CTaHIAPTa,
YKa3aHHOIO B TIyHKTE 4, KOTOpbId BBINOJHEH OTKPBITHIM aKLIHMOHEPHBIM OOIIECTBOM
«Bcep occuiick it Hay YHO-H CCIIEI0BATEIb CKUM, IIPp OEKTHO-KOH CTP y KTOP CKUIA U
TEXHOJIOTMY €ECKU M MHCTUTY T KabebHO 1p oMbiniut eHHO cTi» (OAO «BHUUKIIY)

2 BHECEH Texanveckum komureToM 110 cradgap tusaimm TK 46 «Kab ensHble u3nen s

3 VTBEPXJIEH U BBEJIEH B JEWCTBUE [Ipukazom dDenepaqbHOTO areHTCTBa IO
TEXHUY €CKOMY P EeryJIHp OBAaHHUIO U METP OJIOTHHU OT 7 ceHTA0pst 2011 r. Ne 254-ct

4 Hacrosimuii CTaHAapT WACHTHYCH MeXIyHapomHoMmy craHmapty MOK 60287-3-2:1995
«Kabemn namekTpuueckwe. Pacuer HOMHMHaIbHOW TOKOBOW Harpysku. Yacte 3. Paszmensi,
Kacarolecss YCIOBUM OKCIUTyarammu. Pasznmen 2. DKOHOMHYECKas ONTHMM3AIMs pasmepa
cunoBbix kabenein» (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
sizey).
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N3menenne Ne 1:1996 x ykazaHHOMY MEXIyHapOJHOMY CTaHAApTy, MPHUHATOE TOCIE €ro
opuuMaTbHON Iy OJMKallMM, BHECEHO B TEKCT HACTOSILIErO0 CTaHIapTa M BBLAEIEHO JABOMHOMN
BEPTUKAJILHOW JIMHHMEH, PaclojIOKEHHOW Ha MOJIAX HAMpPOTUB COOTBETCTBYIOIIETO TEKCTa, a
o0O3HaueHHe M TOJ MPUHATHS M3MEHEHHUsS MPUBENEHBI B CKOOKax IOCIE COOTBETCTBY IOILETO
TEKCTa.

[Tpu npUMeHEeH NN HACTOAILErO CTaHIAAPTA PEKOMEH]Y €TCsl UCTIONIb30BaTh BMECTO CChLIOY HbIX
MEX/y HAp OZIHBIX CTAHIAPTOB COOTBETCTBYIOIIME MM HalMOHalIbHbIE CTaHAApThl Poccuiickoit
@enepanyu, CBEAEHUS 0 KOTOP bIX TP MBEACHHI B IOTIOITHUTEIBHOM Tp WIoKeHU U [IA

5 BBE/JIEH BIIEPBBIE

Unpopmayus 06 uzmeneHusx K Hacmoswemy cmanoapmy nyoauKyemcs 8 edce2o0HO
uzoasaemom uHgopmayuonnom ykazamene « Hayuonanvnvle cmanoapmuoly, a mexkcm uzmeHeHull
U NONPABOK - 6 edNCeMeCsIuHO u30asaemvlx UH@popmayuonnvlx ykazamensix «Hayuonanvhole
cmanoapmoely. B ciyuae nepecmompa (3amenvl) uiu  OMMEHbl HACMOAWE2 O CMAHOApma
coomeemcmeyoujee  ygedomMieHue Oyoem ONYOIUKOBAHO 8  eHCeMeCAUHO  U30ABAeMOM
ungpopmayuonnom  yxaszamene  «Hayuonamvnvie  cmandapmoly.  Coomeemcmesyiowas
ungopmayusi, yeeoomierue u meKCcmol pasmeuiaroncs makice 6 UHMOpMayuoHHol cucmeme
0bwez0 nomwzosanus - Ha oguyuarvhom cavme PedeparbHozo azeHmcmea no MmexHudecKomy
pe2yIuposanuio u Memponozuu 6 cemu Mnmeprem

COJAEPKXAHHUE

1 O6nacTh Ip IMEH HUS
2 Hop MaTHBHBIE CCBUIK
3 O603HaYCHUS
4 Pacuet o0mieil CTOMMOCTH
5 Omnp enieneHne YK0 HOMUYHBLX P a3Mep OB KT
5.1 IlepBBIA HOAXOJ: JIMAIla30H SYKOHOMMYHOTO TOKA JUII KKIOM KWIBl B CEpHH
pa3mepoB
5.2 BTop 0¥ IT01X0J1: PKOHO MWY HBIH P a3Mep JKUIbI JUId 3aJJAHHOM HArpy3KH
IIpnnoxenne A (cupaBounoe) IIpuMep bl pacuera SKOHO MUY HBIX P a3MED OB JKHII
[Ipunoxenne B (cnpaBoudoe) CpenHue 3HAYEHMS TEMIEPATyPhl M _IICKTP HUECKOTO
COIIP OTUBJICHUS KW bl
Ilpunoxkenne  JIA  (cupaBounoe) CBeIEHHS O COOTBETCTBUM __ CCHLIOYHBIX
M€ Hap OAHBIX CTAaHIAPTOB HAIMO HANBLHBIM cTaHjaptaM Poccmiickoii PDenepannm u
JEUCTBY FOIIMM B TOM KaueCTBE MEKI'O CY JIap CTBEHHBIM CTaHIap TaM

BBenenue

Cepust cranmaptoB MOK 60287 cocroutr u3 Tpex yacTeil W MOJEIeHAa Ha pa3jelbl s
y 100CTBa BHECEHUS] U3MEHEH U U JOTION HEH Uil.

Kaxnas vacte mopjeneHa Ha CleAylOIIME pas3fenbl, KOTOpbIE W3JAalOTCS KaK OTAEIbHbIE
CTaHI ap THI:

- vacth 1: VYpaBHeHus s pacyera HOMHUHaIbHOW TokoBoil Harpy3ku (100 %-Hbrit
KO3 (PULMEHT HArpy 3KH) U pacyer norephb;

- yacTh 2: TermnoBoe conp OTHBIICHHUE;

- vacth 3: Pa3nensl, kacarommuecs ycnoBuid skcruty ataiu. M 9K 60287-3-2 3amensier M OK
61059.

0.1 OcHoOBHBIE NOJIOKEe HUS

[IpuBeneHHas B HacTosIIEM CTaHIApTE MpOIEAypa OOBIYHO WCIOJB3yeTcs s BBIOOpa
pasMepa kabenss € MHUHUMAaIbHO [IOMYCTUMBIM CEUEHHEM KWI, YTO MHHUMHU3UDPYET
NepBOHAYalbHbIE BJIOXKEHUS B Kabenb. IIpuW 3TOM He YYHMTBIBAIOT TOTEPU BO BpeEMs
OKCILTY aTali 1 Kabes.

VY BenuuuBaromascss CTOMMOCTh M 3HAUUTENbHBIE MOTEPHU AJIEKTP OFHEPTUH, KOTOPbIE UMEIOT
MECTO MPH MaKCUMAaJbHBIX pabodyMX TeMmIeparypax ¢ MPUMEHEHHEM HOBBIX H3OJISIMOHHBIX
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MarepuaiaoB (Harmpumep, npu temuneparype 90 °C i M30JMIMU U3 CIIUTOrO MOJUATHIECHA U
STHJICHITP ONMJICHOBOM pPE3WHBI) TpeOYIOT, YTOOBI NpU BBIOOpE pa3smepa Kabens TIIATeTbHO
YUUTHIBATUCh JKOHOMHYEcKHe (akTopbl. JOMDKHBI OBITh MHHUMH3UPOBAHBI HE TOJBKO
Tiep BOHAYAITbHBIC 3aTpaThl, HO U Cy MMa TIep BOHAYAIbHBIX 3aTpar M 3aTpaT Ha MOTEPHU B TCUCHHE
CpOKa JKcIuTy ataniu. Mcxons W3 MOCIemIHero ycCiIoBUs, BRIOOp OOJBINEro pa3Mepa >KWIbI IO
CPaBHEHHUIO C BHIOpaHHBIM HA OCHOBAHUYM MMUHMMAJIbHOW Mep BOHAUYAIbHON CTOMMOCTH TP UBEAET
K MEHBIINM MOTEPSIM 3JIEKTP O3HEPTUH NPH TOM K€ TOKE, YTO JIaCT SKOHOMHIO B TEUEHHE CPOKa
HKCILTY aTallM H.

By ay mme 3atparel Ha MOTEP U JIEK TP OFHEPTUH B TEUESHUE CpP OKa IKCILTY aTalluu KaOens MOTy T
ObITh pacCuMTaHbl IIyTEM COOTBETCTBYIOIIMX OILIGHOK pOCTa HAarpy3kKM U CTOMMOCTHU
aNeKTp 0oHepTun. Hambosee SKOHOMHYHOE CEUEeHME KBl JOCTUTaeTcs TOT/a, KOorja cyMMa
OyIymmx 3aTpar Ha TMOTEPH DIIEKTPOIHEPTHUH, TIepBOHAYATbHAS CTOMMOCTh TIOKYNKH U
CTOMMOCTb MO HTa’ka MHUHHUMAJTbHBI.

DKOHOMHUS OONIMX 3aTpaT, B Cllydae eciu ObUIO BBIOpaHO OoJbIlee CEUeHHE KWIIBI, YeM
OTIpE/ICNIEHO TEMIIEPaTy PHBIMA OTPaHWYCHUS MH, BCJICACTBHE 3HAYMUTEILHOTO Y MEHbIIEHHS
3aTpar Ha JHKOYJIEBBI MOTEPU CpaBHMMA C yBEIHMYCHHEM CTOMMOCTH MOKYTKH. [l 3HaueHU i
HSKOHOMHUYECKUX U JIIEKTPUUYECKUX MapaMeTpOB, HCHOIb3YyEMbIX B HACTOSIIEM CTaHAApTE,
nocturaercs d3koHoMus okoio 50 % obmieil cyMMbl 3aTpaT Ha MOKYIIKY M 3KCILTY aTalfio (CM.
pasnmen A.6 npunoxenust A). Pacuersr mis Gosiee KOp OTKUX (PUHAHCOBBIX MEPHOAOB JAIOT TOT
xe 3 PexT.

Crnenyromielt BakHOM 0COOCHHOCTHIO, TOKAa3bIBaEMOW Ha TMpHUMEpax, SBISETCS TO, HTO,
BO3MOJKHO, SKOHOMHSI HE TaK CHJIBHO 3aBUCHT OT CEUSHUS JKWIbI, €CIM 3HAUYCHUE CeUeHHs
HaXOIUTCS B 00JACTH PKOHOMHYHBIX 3HA4eHHH (CM. pucyHOK A.3 mpunoxenus A). Otcrona
CIIENly IOT JIBa BBIBOJIA:

a) Bnusinne onmmbok B (pMHAHCOBBIX JTAHHBIX, 0COOEHHO ONp eNeNAouMX Oy Iy II1e 3aTpaThl,
HE3HAYUTENBbHO. B TO ke Bpems jkenaTeabHO HCIOIb30BaTh JaHHbIC, WMEIOUIHE HAWITY YIIy O
NP aKTUYECKU NP IMEHHUMY 10 TOYHOCTh, ¥ 3HAYUTEIIbHON SKOHOMHU MOXHO J0CTHYb, HCIOJb3Y 5
JIaHHBI €, OCHOBAHHBI € HA OIIEHKAX.

b) [pyrue cooOpaxeHuss pu BHIOOPE CEUCHHS JKWIBI, BIUSIONIME HA OOIIYIO0 AKOHOMHKY
yCTaHOBJICHHOTO Kabens, Takue Kak TOK KOPOTKOTO 3aMbIKaHWs, MaJCHHE HampsKEeHUs |
ONTUMHU3AIMS pa3Mepa, MOTYT OBITh COOTBETCTBYIOIIMM OOpa3oM YYTEHbI, HE3HAYUTEIbHO
CHIDKAsl BBITOY OT MCIIOJIb30BaHMs KaOemsi SJKOHOMHYHOTO P a3Mepa.

0.2 DkoHOMHMYeCKHE ACTIEKTHI

Juis toro, 4toObl 00BENMHUTH 3aTparhl HA MOKYINKY W MOHTaX C 3arparaMd Ha TMOTEPH
ANIEKTPO’HEPTUM B TEYEHHE CPOKA OKCIUTyaralu Kalemsi, HeoOXOIMMO BBIPa3UTh HX B
CpPaBHUMBIX SKOHOMHMYECKMX BEIMYMHAX, KOTOPHIE OTHOCWIHCH Obl K OJHOMY H TOMYy e
BpeMeHH. B kadecTBe Takoro BpeMeHHM yJIOOHO HCIHOJIb30BaTh JaTy OIUIaThl MOHTaXa M
CCBUIATHCS HA HEro0 KaK Ha «HacTosmiee Bpems». «byaymme» 3arparel Ha moTepu
ANIEKTPOIHEPTUN  MPeoOpa30BBIBAIOT B  OJKBUBAJIEHTHBIE MM  «HACTOSIIIME 3HAUYCHUS).
[IpeoOpazoBanue OCYHIECTBISIETCS C IOMOIIBIO MpoLEecca JUCKOHTUPOBAHUS, IMCKOHTHAs
CTaBKa JIOJKHA OBITh CBSI3aHA CO CTOMMOCTBHIO 3aEMHBIX JICHET.

B npuBeneHHOM B HACTOSAINEM CTaHIApTE METOJe MHQIISIMIO HE yUYUTHIBAIOT HA OCHOBAHHH
TOTO, YTO OHA BIUSIET KaK HA CTOMMOCTh 3a€MHBIX JICHET, TaK ¥ Ha CTOMMOCTb DJIEKTp O3HEP THH.
Ecnu »TH SneMeHTHI BIHMSHUS YUYUTHIBAIOT B TEUEHHE BCErO MepHoAa U WHQISIIWS IpUMEp HO
OJIMHAKOBO BO3JICUCTBYET HAa HUX, TO BBIOOP SKOHOMHYHOTO CEUEHHS J>KWIBI MOXKET OBITh
y IOBJIETBOP UTENILHO TPOBEIACH U 0€3 JOMOJHUTENbHBIX CIOKHOCTEH, CBSI3aHHBIX C yUYETOM
UHIAIHN.

Jlna pacdera AEHCTBYIOUIErO 3HAUEHUS 3aTpaT HAa IOTEPU BJIEKTPOIHEPTHUH BHIOMPAIOT
COOTBETCTBY IOIIIME 3HAUEHUs Oy Iy IETO Hap alllMBaHUS HArpy 3KH, €KErOJHbIX y BETMYECHHUI 1€ HbI
OJTHOTO KHJIOBATT-4aca 3JEKTPO’HEPTUN U €KETOJIHbIX TUCKOHTHBIX CTABOK B TEYEHHE IEpHOa
JKCIUTy aTalliu Kalelns, KOTOpbId MokeT ObiTh 25 ner u Oosiee. B HacTosimiem craHmapte
HEBO3MOYKHO TIPHMBECTH PYKOBOJICTBO IO 3THUM AacCIEKTaM, T.K. OHHM 3aBUCAT OT YCIOBUHA H
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(hMHAHCOBBIX OT'paHUYCHU I IO K10 O TIENBHOU Mp OKJIazKe Kabemst. B HacTosimem cranmap e
NP UBEICHBI TOJILKO COOTBETCTBYIOIIME (POPMYJIBI; TO, KaKUe SKOHOMUUECKHE (aKkTOpbl Oy Iy T
Y UUTHIBATHCS, OTIP €ENISIETCS COTTIAIEHHEM MEXKIY P a3paboTUYUKOM U MOTP EOUT ENIeM.

@®op My J1bl, IP UBEJICHHBIE B HACTOSIIEM CTaHIApTe, P UMEHAIOT HETIOCP €ICTBEHHO, HO MPH UX
NPUMEHEHH U CIIeyeT YYHTHIBAaTh, YTO ()MHAHCOBBIC TMapaMeTpbl OCTAIOTCS HEU3MEHHBIMU B
TEYEHUE CPpOKa SKCIuTyaralmu kademns. [Ipu 3ToMm BhIIEM3II0KEHHBIE 3aMEUaHUs 0 BIUSHUIO
TOYHOCTH 3THX [1ap aMETP OB 1P UMEHHU MBI U 3/1€Ch.

CymecTByeT /aBa NOAX0Ja TMPH pacdyeTe SKOHOMUYHOTO CEUYEHHsI, OCHOBAHHBIEC HA OJHUX H
TeX ke (UHAHCOBBIX KOHUemmsAX. [lepBblii MOAX0A K pacueTy MpU pacCMOTPEHHUH CepHu
pa3MepoB KW MpeanonaraeT pacyer Juana3oHa 3KOHOMMYHBIX TOKOB JJISi K&XIOro pasmepa
KWJIBI, TIp ey CMaTp MUBaeMOTO /ISl KOHKPETHBIX Y CIIOBUM TP OKJIAKH, U 3aTeM BBIOOp pasMmepa,
JIMAITa30H YKOHO MUY HOTO TOKa KOTOPOTO COJEPKUT TpeOyeMoe 3HaYeHHe TOKa Harpy3Ku. JTOT
MOAXOA, TMPHUMEHHMBIM JJIs OJMHAKOBBIX TPOKJIAAOK Kalens, HaXoAWUTCI B CTaauu
paccMoTpenusi. BTopoii momxon K pacdery, KOTOPBIA MOXeT ObITh 0oJiee MOAXOISAIINM IIpH
OJTMHOYHO M TIp OKJIaJIKE, TP E/IoJIaracT pacyeT ONMTHMAIBHOTO CEYCHHS KWIBI sl TpeOy eMoro
3HAYEeHHs HATrpy3KH U 3aTeM BBHIOOP OMIDKANILIEro CTaHAap THOTO pa3Mepa JKUIbI.

0.3 /Ipyrue Kputepuu

Jlpyrue Kputepur Ipu BbIOOpE pa3Mepa KWIIbl, Hap IMep, TOK KOP OTKOT'O 3aMBIKAHUSI M €T0
JUITENBHOCTD, MaJ€HUE HaMpsDKeHUs] U ONTUMHM3AIMS pa3Mepa Kabems, JOJKHBI TaKKe
yuutbiBathcsi. OnHAako kalenb, BHIOMpaeMblii HA OCHOBAHUM SKOHOMHYHOTO pa3Mepa >KUIIbI,
MOXXET COOTBETCTBOBATh M JPYTHM TPEOOBAHMSAM M, CIEIOBATENbHO, MOXET OBITh MOJIE3HOM
CIIeITy FOIIIasl TIOCIIE0BAT €JILHOCTh TP U BBIOOP € pa3Mep a Kadens:

a) pacdeT 5KOHO MUYHOTO CEUEHUS;

b) mposepka mMeronamu o MOK 60287-1, MOK 60287-2 u MOK 60853 toro, 4Tto xuna
pa3MepoM, OIpEACICHHBIM II0 TIEPEYMCICHHUIO a), CIOCOOHA BBIIEPIKUBATh MaK CHMAIbHY O

HAarpy3Ky, OKHIaeMyl0 B KOHIIE CpOKa 3KCIUTyaTaluu Kalemns 0e3 MpeBBIIICHUS MaK CHMAalbHO
JIOITy CTUMOT'O 3HAUEHHUsI TEMIIEP ATy P bl JKUJIbL;

C) pOBEpKa TOTrO, YTO Kabelb BBIOPAHHOTO pa3Mepa CMOXKET BBIJCPIKUBATh BO3MOXKHEIC B
OyaymieM TOKM KOPOTKOTO 3aMbIKaHUS M 3aMbIKaHHS COOTBETCTBYIOUIEH JUIUTEIHHOCTH Ha
3EMIIIO;

d) mpoBepka TOTO, YTO MAJCHHE HANPSIKEHUS Ha KOHIC Kabemst OyJeT HaXOAHUThCS B
JIOITy CTUMBI X TIp €1eN1aX;

€) MpoBepKa Ha COOTBETCTBUE JIP YTUM KPUTEP UM, Y YUTHIBAEMBIM TP U TIP OKJIAJKE Kabers.

[Ipu 3aBepICHNM 3KOHO MUYECKOTO BBIOOpA JOCTATOYHOE BHUMAHHUE JIOJIKHO OBIThH Y IEIEHO
MOCTIEACTBUSAM TIepephiBa B TOJaue HampsHKEHUsS. MOXKET BO3HHKHYTh HEOOXOJMMOCTH B
WCTIONIb30BAHUU KWIbl C OOJNBIIUM CeUYEHHEM, 4YeM Tpedyercs MO YCIOBUSIM HOpMalbHOU
Harpy3Kd, WWIK B TPOBEACHHM BHIOOPA C YYETOM OHKOHOMHUYECKHMX TIOKa3zaTeleid, WIu
COOTBETCTBY IOIIIM 00p a30M a/1alTHP OBAaTh KAOCIbHY IO CETh.

Jlpyrue CTOMMOCTHbIE KOMIIOHEHTBHI MOTYT TPOSBUTHCS NPHU (UHAHCOBBIX MOCIEACTBUS X
NP UHATHS OMIMOOYHOTO PEIICHUs] C yUYETOM CTENeHH ero BeposTHOCTH. OIHAKO IMOCTeICTBUS
OIMOOYHBIX P EIMIEHU I OTHOCATCS K TEOP UM TP UHATHUS P EIICHU M, KOTOpasi He paccMarp MBaeTcs B
HACTOSILIEM CTaHap Te.

Takum 006pazom, BHIOOp 3KOHOMHUYHOTO pa3Mmepa Kabems sBJsieTcs TOJIbKO YacThio OOIIero
9KOHOMHY €CKOTO OOOCHOBAaHUSI KaOEThbHOW CUCTEMBI U MOXKET M0 BAKHOCTU yCTyTaTh JIPYTHUM
B&KHBIM YKOHOMHYECK UM (paKTop am.

HAIIMOHAJIBHBIN CTAHJAPT POCCUNCKOM ®EJIEPALIUU

KABEJIU JJIEKTPUY ECKHE.
PACUET HOMHUHAJIBHOM TOKOBOM HAI'PY3KH

Yactp 3-2
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Paznennl, kacaomuecs ycJ0BUH IKCILTyaTallum.
JKOHOMMYECKAsl ONTUMHU3ALMS pa3Mepa CHJIOBbIX Kadeei

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

JlaTa BBenenus - 2012-07-01
1 O6nacTp npuMeHeHUsA

Hacrossmmii craHmapT ycCTaHaBJIMBaeT METOJl BbIOOpa pa3smepa KkalOenss Ha OCHOBaHWH
rep BOHAYAIbHBIX MHBECTUIIMOHHBIX 3aTpaT W Oy Iy X 3aTpar Ha MOTEPU 3JIEKTPOIHEPTHUH B
TEUSHHUE Cp OKa IKCILTY aTaI|y K abers.

(M3menennas pexakumus, U3m. Ne 1).

[Ip umeuanus
1 He pexomeHIyeTCsS HCIMOJB30BAaTh METOJ, MPUBEACHHBIM B HACTOSIIEM CTaHAApTe, IS
Kabesel, paboTalOIMX B CUCTEMAaX C PaBHBIMU WU TP EBBIIAIONIMMH CIIETY FOIIUE HAIIp SOKSHUST
(em. MOK 60287-1-1):
Tun Kadest Harmp si>xenne
cucremsl U, kB
KaGenu ¢ Oy MaXHO i1 TTp OTTMTaHHO i U30JIS T SH:

RN o X181 () 1105 (017 8% 0 11 6 0117 (<), CHRERER R 38;

- MACJI0 HAITOJI HEHHBIE M TA30HAMIOTHEHHDBIC. .......covviieiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 63,5.
KaGenu ¢ uzomnsmumeit qpyroro tumna:

= OY THUTKAY TY K..veeeuvreeeereeesereeessseeesseeesseessseesssssesssssasssssesssssenssessssssssssssesssseessssessssessssesssssens 18;
= STUJICHIP OTTUIC HOBASL PE3HHA. ... ..veenereeruereenuereenaeeeessseeessseeessseeennseesnsseesssseesnsseesssseesnseesns 63,5;
3 (000713712070 0:a (00379 431907 B8 1) €2 ot B 12 USSR 6;

- TONMVATHWIEH ( HU3KOTO M BBICOKOTO JABTICHU )...vveeneveeenireeesereeeereeessseessseesssseesseeesseenns 127,
- CIIIUTBI ¥ TTOJTMATHIT €H ( HEHATIOTHEHHBI )...eeevvviieeeiiieeeeeeiieeeeesiieeeeesnveeeesenereeeesnssseeassnnes 127;
- CLUUTBI M TTOJTUATUI €H (HATIOTTHEHHBIM ). ... .vveeirieeiieeeiieeeiieeniteeeireesseeessneesnneesseeesseeenns 63,5.

2 BapuaHThl MeTOZa, IPUBEICHHOTO B HACTOSIIIICM CTaHIAPTE JJIS ydYeTa TUAJIEKTP MUECKUX
MOTEP b, HAXOAATCS B CTAJIUU PaCCMOTp €HUSI.

B Hacrosimem craHmapTe He paccMarpUBAKOTCSA TAKME BOIPOCHI, KaK 00CITy KUBaHUE, NIOTEPH
NIEKTPOIHEPTUM B CUCTEMAx MPUHYAWTEIBHOTO OXIAXICHUI W M3MEHEHHE CTOMMOCTH
JIEKTP O9HEPTUU B 3aBUCUMOCTU OT BPEMEHH CY TOK.

[Ipumep mpuMeHeHHs METOAa K THIOTETHYECKOM chcTeMe 3JIEeKTpOCHa0KEHUs MPUBEIEH B
IIp WIOKEHU U A.

2 HopMaTHBH bl€ CCHLIIKH

B HACTOANWICM CTAHHAPTC HUCIOJIb30BAHBI HOPMATUBHBIC CCBUIKM Ha  CICAYIOMIUC
MEKTy Hap OJTHBIE CTaH 1ap ThI:

MDK 60228:1978 ToxkompoBomsinme >xwibl m3ogupoBaHHeIX Kabened (IEC 60228:1978
Conductors of insulated cables)

" 3ameHeH. HericteByer M OK 60228:2004.

M 9K 60287-1-1:1994" KaGenn ANEKTpUUECKue - Pacuer HOMUHAIBLHONM TOKOBOW Harpy3KH -
Yactp 1: YpaBHeHus A5 pacuera HOMHUHAIBHOM ToKOBOM Harpy3ku (100 %-Hblit Koad durmeHt
Harpy3ku) u pacuer noteps - Paznen 1: O6mue nonoxenust (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)
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" JleiictBy et M DK 60287-1-1:2006.

MOBK 60287-2-1:1994 KaGenu snexktpuueckue. Pacyer HOMUMHAIBLHON TOKOBOW Harpy3Ku.
Yacte 2. TermmoBoe conportuBienue. Paznen 1. Pacuer temmoBoro conportusnenus (IEC 60287-
2-1:1994 Electric cables - Calculation of the current rating - Part 2: Thermal resistance - Section
1: Calculation of thermal resistance)

MDOK 60853 (Bce wactu) Pacuer TokoBO# Harpy3ku kabenei B IIUKIMUYECKOM W aBap MHHOM
pexumax padotsl (IEC 60853 (all parts) Calculation of the cyclic and emergency current rating
of cables)

[Ipumeuanue - i gatup OBaHHBIX CCHUTIOK MPHUMEHAETCS TOJBKO YKa3zaHHOE m3faHue. Jlis
HEJIaTUp OBAHHBIX CCBHUJIOK MPHMEHsIETCS MOCTeHee U3/IaHue yKa3aHHOTO CTaHAapTa (Co BCeMU
TIOTIP aBKaMH).

3 O0o3HayeHusa

B HacTosiiieM cTaHzap Te p MMEHEHBI CJIS/TY FOIle 0003HAUCH U :
A - mepeMeHHasl COCTaBJISAIOINAs 3aTpaT Ha €IMHUILy JUIMHBI, CBSI3aHHAs C pa3MepOM >KWIIbI,
sk 2
y.Ja.e. M-MM;

VY caoBHAg AeHEXKHAS SAUHULIA.

B - BcoMor atenpHasi BeJIHY MHA, OTIp eierisieMast ypaBHenueM (16);

C - MOCTOsSIHHASA COCTaBJISIONIAs 3aTpaT HAa €AWHUILY JJIMHBI, OTHOCSIIAACS K P acroJIOKeHUI0
K, y . J1.€./M;

CT - obmast ctouMo CTh KaOenbHOW CUCTEMBI, Y .11.€.;

D - exeroansl il Tp €0y eMbIii TWIATEXK, y.14.€./BT rox;

F - Bcomor atenbHasi BelM4 MHa, oTIp efensieMas y pasHenueM (10), y.a.e./BT;

Ihax - MAakCUMQJIbHBIA TOK HArpy3KH B IIEPBBIA TIOJ, T.€. HAUBBICIIEE YACOBOE CpEIHEE
3HaUeHHE, A;

1(?) - Harpy3Kka Kak ¢y HKIMS OT BpeMeHH, A;

[ - nnuHa Kabens, M;

CJ - HacToOsIIIIee 3HAUYECHUE 3aTpaT Ha HKOYJIEBHI TOTEPH B TeUeHHE N JIET, y .J.€.;

N - mepuon, oxBaTbiBaeMblil (D)MHAHCOBBIMU pacyeTaMu, TaK HA3bIBAEMBI «IKOHO MUY ECKHU M
Cp OK DKCILTY aTallii, JIET;

N, - uncno (a3HpIX )KUI B LIETY;

N¢ - 4ucno uemne ¢ 0MHaKOBBIM TUIIOM M 3Ha4 €HHEM Harpy3KWu;

P - cTouMOCTh OTHOTO BATT-4aca P ¥ COOTBETCTBY FOIIEM y p OBHE HAIp sixKeHus, y.1.€./BT - u;

CI - ycTaHOBIJIEHHAasE CTOMMOCTD paccMarp MBaeMoT0 OTp e3Ka Kabers, y.1I.¢€.;

Cl, - ycraHOBJIEHHAs CTOMMOCThH CIEIYyIOIIero OOJIbIIEro CTaHAAPTHOTO pa3Mepa >KUIIBL,
y.[1.e.;

CI, - ycCTaHOBJICHHAas CTOUMOCTH CIIEIyIOIIEr0 MEHBIIEro CTaHJAAPTHOTO pa3Mepa >KUIIBI,
y.a.€.;

CI(S) - ycraHOBJIEHHAas: CTOMMOCTh Kalens Kak (yHKIWs OT €ro MoIepeyHoro Ce4eHus, y.J.€.;

O - BcrioMorarenbHas BEJIUUMHA, OTIp efieNsieMast yp aBHeHueM (8);

R - conpoTuBieHKE Kab e Iep EMEHHOMY TOKY HA €IMHHILY JUIMHBI, BKIIFOYas BIHSAHHE V), Vs,
A1, A, (cuMTaercss MOCTOSTHHOW BEIMUYMHOM TIPH CpeaHel pabouel Temmeparype, cM. pazaen 4),
OM/M;

R, - compoTHBIICHHE TIEPEMECHHOMY TOKY HAa CIUHUILy JUIMHBI CIISAYIOMIEro OOJBIIero
CTaHJ1ap THOTO pa3zmepa >Kuiibl, Om/M;

R, - compoTHBIIeHHE TEpEMEHHOMY TOKY Ha €IUHUILy JJIMHBI CIEIYyIOMIEr0 MEHBIIEro
CTaHI1ap THOTO pa3mep a Kuibl, OM/M;

R(S) - conpoTHBIeHUE KWIbI TIEpEMEHHOMY TOKY HAa €IUHUILY JJIMHBI KaK (QyHKIHS OT €€
Torep euHoro ceueHusi, Om/Mm;

S - monep eyHoe CeUeHUE JKUIIbI Kal ersi, MMZ;
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. 2
Sec - PDKOHOMHYHBIN pa3Mep KWIbl, MM ;

T - Bpemst paboTHI NP U MAKCUMAITbHBIX [HKOY JIEBBIX TIOTEP X, 9/TOL;

@ - ©KEroJIHO € y BeNInYeHH e I, .y, %0;

b - exxeronHo e yBenuuenue P 0e3 yuera uasiimm, % ;

[ - IUCKOHTHAsl CTaBKa, UCIIOJIb3Y eMasl JJIsl pacyeTa HacTOS I MX 3HaYUeHU H, %0

¥ - BCIIOMOTaTe/ibHasl BEJIMUMHA, olp efienisieMast ypaBHeHueM (9);

t- Bpewms, ;

Vp - K03 pument s dexra 6amusoctu, cM. MOK 60287-1-1;

Vs - Ko dument nosep xHocTHOTO Y dekta, cM. MOK 60287-1-1;

Oy - TEMIEpP aTy p HbIH KOA(PUIMEHT 37eKTp MIecKoro conpotusieHus xwibl pu 20 °C, 1/K;
0 - MakcuMabHasE pacdyeTHast pabodast Temreparypa Kbl °C;

0, - Temneparypa okpyxatomei cpensi, °C;

0,, - cpennss paboyas Temnepary pa xuisl, °C;

A1, Ay - K03 PureHTH IOTEPH B 000I04Ke 1 Op ore, cM. M DK 60287-1-1;

1 - K03 purmenT norepsb B Harpy3ke, cM. MOK 60853;

P20 - Y IEJIBHOE JIEKTP MUECKOE COTIp OTUBJIEHU € >k milbl p U Temmneparype 20 °C (em. 5.2), Om -

4 PacueT o01I€#i CTOUMOCTH

OO0mIy o cToMMOCTh MOHTa)Ka U obecredeHus: Py HKIIMOHUP OBaHUs Kabensi B TeYEHUE CpoKa
€ro HKCIUTy aTalliy, BBIP@KECHHYIO B ACHCTBYIONMX 3HAYEHUAX [MpU 3TOM Bce (hPMHAHCOBBIE
BEJIMYMHbI BBIP@KEHbl B YCIOBHBIX JIEHEKHBIX enuHuIAX (y.1.e.)], paccyUThIBAIOT IO

dhopmy mam:
- 0011y 10 CTOUMOCTD

CT = CI+ CJ, (1)

rae CI - CTouMOCTb TP OJIOKEHHOT'O OTp €3Ka Kabeus, y.J1.¢€.;

CJ - oSKBUBAJICHTHBIC 3aTpaThl Ha JaTy OIUIaThl MOHTaXa Kabens, T.e. JAeiCcTBYloliee
3Ha4YeHUeE, Ha JKOY JIEBBI IOTEP U B TEUEHUE CpOKa dKCIUTy ataliu N JIET, y.J.€.;

- oueHky CJ:

oOmue 3arparbl BCIEACTBHE MOTEPh COCTOAT U3 JIBYX YACTEH: OIUTAThl AJIEKTPOIHEPTUH U
OIUIaThl  JOTMOJHUTEIBHOTO  JHEPTOCHAOKEHUS Ul  KOMIEHCAllMM  TOTepb, KOTOpbIE
PacCUUTHIBAIOT:

a) 3arparhl Ha OTUIATY AJIEKTP OHEP FUH:

ITorepu anexkTp 03Hepruy, BT - 4, B T€4EHUE IIEPBOro roja paBH.I

(I maxRIN,N)T, (2)

1€ /1 ax - MAKCUMAJIbHBIN TOK Harpy3KHu B MEP BbIN TO, A;

[ - nnuHa Kabens, M;

R - monHOe conpoTHBIIEHME >KWIbI I1€PEMEHHOMY TOKY Ha €JMHMUIYy JJUHBI C Y4YETOM Kak
HOBEPXHOCTHOTO dddekTa, Tak u dddekra OIU30CTH Y, Vs, @ TAKKE NOTEPH B METAIUYECK UX
dKpaHax u OpoHe A, A, OM/M.

Tak Kkak HSKOHOMHYHBIM pasMep KWIbl OObIYHO OOJIbIIE ONTHUMAIBLHOTO pasMmepa Io
TeMIIep aTyp HbIM COOOp aXeHUsIM (T. €. pa3zmepa, onpeneneHHoro no MOK 60287-1, M 3K 60287-
2 wwnmu MDBOK 60853), To ee Temmeparypa OyJeT HIDKE, YeM MaKCHUMaJIbHO JOTTYyCTHMOE
3HaueHue Temmeparypbl. [Ipu orcyTcTBuM Oonee TouHOW MHpOpMANUM YAOOHO cUMTaTh R
MOCTOSTHHO 1 BEJTMY MHOM, 3 HAYE HUE KOTOP O, COOTBETCTBY €T TEMIIEP aTyp €

(6-6,)/3+6,,

rjae 0 - Mak cMMabHasl pacueTHasl TeMIIep aTy pa Kbl IS paccMarp MBaeMoro Tuma kaodens u 0,
- TeMIIepaTypa OKpy KarolIel cp e/bl.
Koadpurmment 3 onp eaeneH onpITHRIM ITy TEM, CM. TIp WIoKeHHe B.
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[Ipumeuanue - Ecnu TpeOyercst 60ibIIasi TOYHOCTH (HATP UMEpP,, €CITM BBIUMCI EHUSMH 4 €TKO
HE OIPEAEICHO, KaKO HOMUHAIbHBIA pa3Mep JKWIbl JOJKeH ObITh BBIOpaH, WIM €Clu
BCJIEICTBUE POCTa HArpy3KM 3HAYEHUE TOKA HArpy3KHU B IOCIEIHUE T'OJbl 3HAUUTEIBHO BBIIIE
3HAQUEHUsI TEpPBOro Trojia SKCIUTyaTalMd) MOXKeT ObITh crenaHa Oojiee TOYHAs OILCHKA
TeMIeparypbl SKWIbl C HCIOJb30BAaHUEM B KayecTBE OTIPABHOM TOUKM paszMepa KUibl,
TIOJTY YEHHOT'O UCXOAs M3 TP MOJIM3 UTENBHOM TeMIiep ary pbl, y Ka3aHHOM BBILIIE.

Meronpl mojlyyeHus Ooyiee TOYHBIX OLIEHOK TeMIlepaTypbl U CONpPOTHUBJICHHS S KUJIbI
IIPUBEIEHBI B NPWIOKEHUM B. B COOTBETCTBMM C 3THM METOJAOM SKOHOMHUYHBIN pa3Mmep
OIIP EAEISAIOT 3aHOBO C UCIIOIb30BAaHUEM Y TOYHEHHOT'O 3HAYEHUSI COIP OTUBJICHUSI JKHJIBI.

BnustHue conpoTHBIIGHUS JKIIbI HA BBIOOP SKOHOMHYHOTO pa3Mepa He3 HAUUTENbHO U P EAKO
Tp eOy eTcsl BBIMIOTHITH 00JIee OTHOM UTep alliH;

N, - uncno Gpa3HbIX KW B LIETIH;

N, - 9ucIIo 1enel ¢ OQMHAKOBBIMU THUIIOM M 3HAaYE€HHEM Harpy 3KHu;

T - Bpemsi paboThI P U MaKCUMAJIbHBIX JDKOY JIEBBIX TOTEPSIX, U/TOJ, T.€. YUCIO YacoB B TOAY,
B TEUEHHE KOTOPBIX TpeOOBaIOCh Obl MPOTEKATh MAKCUMAIbHOMY TOKY In.x AL TOrO, YTOOBI
ObUIM TIOJIy4Y€Hbl T€ € €XKerojHble 3HAYEHHS TEIUIOBBIX MOTEPhb, YTO U NPHU MPOTEKAHUHU
JIEWCTB UTEJILHOTO M3 MEHSIOLLETO Cs1 TOKA HATPy 3KMU:

E 3 | .
_:I:I__ a2 [_.l'._.:lzl'il'.iI
] e
Ecmu KOB(b(bI/IHI/IeHT IOTEPH B HArpys3KE |[L M3BECTCH MW MOXKET CUUTATHCA THOCTOSTHHO 1

BEJIMYMHO 11 B TEUE HIE Cp OKa 3KCIUTY aTalli v, TOrJa
T=p- 8760.

st monmy uenust koad urmeHTa moTeps B Harpyske B cmM. M OK 60853;

t- Bpewms, u;

1() - ToxoBas Harpy3ka Kak (yHKIMS OT BpEeMeHH, A.

3arparsl, y.j.€., Ha MOTEp U B TEYSHHE IIeP BOTO I'oJia YKCILTY aTallly P aBHEI

(I maxRIN,N,)TP, (3)

rjie P - cTOMMOCTh OJIHOTO BaTT-4aca Mp¥ COOTBETCTBY IOIIEM Y p OBHE HArp siKeHus, y.a.e./Bt - 4.
b) 3aTpaTsl Ha OIUIATy JOTOJHATEIHLHOTO YHEP TOCHA0KE HUS
3arparsl, y.J1.€./T0/l, Ha IOTIOJI HUT eJIbHOE SHEep roCHA0XK eHr e 111 KOMIIEHCAIM K TIOTEeP b P aBHbI

(F maxRIN,N)D, 4)

rae D - exeroaHsi i TpeOy eMblil 1arex, y.a.e./BT rom.
CrnenoBatenbHO, OOIIHE 3aTpaThl, y.J.€., HA MOTEPHU B TEYSHHUE TP BOTO I'0J1a P aBHbBI

(I maxRIN,NY(T - P + D). (5)

Ecan ommara INpoucxoauT B KOHNIC T1o0Ja, Torga Ha MOMCHT OIUIaTbl MOHTa)Xa Kabens
HaCTOoAICC 3HAYCHHUC O6H_II/IX 3arpar, y.A.C., Ha IIOTCp U paBHO

(R A BN A

il . '

RN (6)

rJie [ - IUCKOHTHAs CTaBKa 0e3 ydera uHpasmmu, %o.
AHaJIOTUYHO A elCTBY 1o1Iee 3HaueHue 3atpar CJ, y.j.e., Ha 37 eKTP O3HEPTHUIO B T€UEHUE NN JIeT
AKCIUTY aTalli U, TIep eCYUTAHHOE Ha MOMEHT OILIaThl, paBHO
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) 3
U= [ B0 N 0 P - D
1- . ]

00, (7)

rie Q0 - KodpOUIMEHT, YYHUTHIBAIOUIMN YyBEJIWYEHUE HArpy3KH, YyBeJIMYEHHE CTOUMOCTH
JJIEKTP O’HEPTHH 3a N JIeT U TUCKOHTHY IO CTaBKY , p aBHBII

i - a L ']—r?;
2w e —
m=l r (8)
- o “~ 2. {,-
1 — ] || —
[H dmd L llillilj
o = .
-
L 00, 9)

I7I€ @ - yBEIUUEHUEe Harpy3KHu 3a 1o, %;

b - yBenuueHne CTOMMOCTH AJIEKTP OPHEPTUH 3a ToJ] 0e3 yuera nHpasuun, %o.

Tam, rae TpeOyercs TPOBOIUTH BBIUKCICHUS C OKWIAMH Pa3IMIHBIX pPa3MepoB,
IeJIECO00p a3HO BBIPA3UTh BCE TMapaMeTPhl, 32 WCKIIOYCHHEM TOKAa W COIP OTHBIICHHS K HIIHI,
oHUM Kod(dpurmentom F, y.a.e./Bt:

&

F=RNiIT £+

. mﬂ] (10)
Torna obmas croumocts C7, y.J.€., ONp eAeNsieTcs BbIp &XKEHUEM

CT = CI + P, RIF. (11)
5 OnpenesieHre IKOHOMHUYHBIX Pa3MePOB KU

5.1 IlepBblii MOAX0A: AMANA30H JKOHOMHUYHOIO TOKA VISl KAaKION KIJIbl B CePUHU
pa3MepoB

Bce pasMEphbl KWJI HMCIOT JHANa3O0OH JSKOHOMHWYHOIO TOKa [JId KOHKPCTHBIX yCJIOBI/Iﬁ
NpOKJIaAKU. Bepxuuii W HMKHUM MOpeAenbl Juana3oHa SKOHOMHYHOTO TOKa [n.., A, i
KOHKP €THOT'O pa3Mep a KWiIbl ONP €AETSIOT CEAY FOLUMU BbIP AKEHUSI MU :

IF !
- sk EmiE Tp een ro= et T (12)
'I/I Fivr — )
o,
- BEpXHUI TIp e11eN1 o — (13)

WEE- R

rne CI - ycTaHOBJIEHHAss CTOMMOCTB OTp €3Ka KaleJst, pa3Mep KUkl KOTOPOTo paccMaTp MBaeTcs,
y.a.€.;

R - COMpPOTUBJICHUC TMCPEMCHHOMY TOKY Ha CAWHUIY IAJIWHBI KWIIbBI PacCMarpuBacMoro
pasmepa, OM/m;

Cl, - ycraHOBJEHHas CTOMMOCTb OTpe3Ka Kalens ¢ JKWIOH CIIeIyIONero MeHbIIEro
CTaHIap THOTO pa3Mepa, y.J.e.;

R, - conpoTuBieHNE IEpEMEHHOMY TOKY HA €OUHUILY JUIMHBI Wbl CJIETY FOIIEr0 MEHbIIErO
CTaHzmap THOTO pasmepa, Om/m;

Cl, - ycraHOBJCHHas CTOMMOCTb OTpe3Ka Kalens ¢ JKWIOH Clienyomero OoJbIIero
CTaHIap THOTO pa3Mepa, y.J.e.;

R, - compoTuBIIEHUE TIEp EMEHHOMY TOKY Ha €JUHUILY JJIMHBI JKWIBI CIIETY OLIEro OONbIIero
CTaHAap THOTO pasmepa, Om/m.
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[Ipumeuanus

| Bepxnuii ¥ HMXHUI IpEENbl 3HAYEHMs SKOHOMHYHOIO TOKa JUIS KW BCEX pa3MepoB
MOTYT OBbITh CBeIEHbl B TaOJMIly M HCIHOIb30BaThCs Ul BBIOOpa Hanbosiee 3KOHOMUYHOIO
pasMepa KWwibl 4711 KOHKP €THOM Harpy 3Ku.

2 Bepxuuii ipeaen 3Ha4€HUsI SJKOHOMHUYHOIO TOKA Wbl OJHOIO pa3sMepa SIBJISIETCS HIDKHUM
TIp €/1eJT0M 3HAa4 €HUSI SKOHO MY HOT'O TOKA K MJIBI CJT €Ty FOLLEro OONbILIEro pasmepa.

5.2 Bropoii moaxo/a: 3KOHOMHYHBIH pasMep KUJIbI VIS 3aJaHHON HAIrpy3KH

5.2.1 O0uee ypaBHeHHue
DKOHOMHYHBIA pa3smep XWibl S,. - CEYEeHHE, MUHUMI3HpYIoIiee (QYyHKIHMIO 00Imeit
croumoctu, CT(S), y.n.e.:

CT(S) = CI(S) + I’ naxR(S)! - F, (14)

rae CI(S) u R(S) - pynkimu ceyenus S, cm. 5.2.2.

VYpaBuenue ans otHomeHus mexay CI(S) u pasMepoM KWibl MOXKET OBITh BBIBEACHO W3
M3BECTHOM CTOMMOCTH Kabenei craHmapTHBIX pa3mepoB. B olmiem ciydae, ecnu ImpuemieMoe
JIMHEHHOE OTHO IIEHHME MOXET OBITh TOJTY YSHO ISl CTO MMO CTH JIaKe TOJBKO JJISl OTP aHUIEHHOTO
JMana3oHa pa3MepoB KW, OHO JOJDKHO HCHONB30BaThCsi. DTO MPUBEAET K HE3HAYUTEIbHO U
ommOKe B pe3ybTarax BBUAY BO3MOXKHON HEOTMpeNeNIeHHOCTH TP enoiaraeMpiX (DMHAHCOBBIX
ToKa3aren el 1J1si BEIOp aHHOTO Cp OKa CITy )KObI KaOers.

Cormacho MDOK 60287-1-1 momnoe compotuBieHue Xuwibl R(S), OM/M, MOXeT OBITh
TIp €/ICTaBJICHO (Y HKIMEH OT TUIO IATU €r0 IO TIep €4HOTO CEY CHUSA:

fFaan 1 08, 200 ot
Ly o (15)

B=(1+y,+y)(1+24 +1), (16)

TJI€ Py - Y IEIBHOE 3JIEKTP MUECKOE COTIP OTUBJIEHUE JKIIIBI TIOCTOSIHHOMY TOKY .

Sy

-y

[Ipumedanue - DKOHOMUYHBIM pa3Mep >KWIbl, Kak MpaBuio, He Oy IET paBeH CTaHIap THOMY
pasMepy, ¥ OATOMY HEOOXOJMMO 3HATh MOCTOSTHHOE COOTHOIICHUE MEXKIY COMpOTHUBICHUEM U
pasMepoM. DTO JOCTUTAETCs 3aJaHUEM 3HAYEHUs YJIENbHOTO CONPOTHUBJICHUS MJIsi KaKIOTO
MaTepuaiia, u3 KOTOpOro M3roToBJICHA K Wia. PEKOMEHly eMble 3Ha4 €HUsl 71 Pyo: 18,35 - 107 -
g mend 1 30,3 - 107 - UL aTOMUHUSA. DOTH 3HAUEHUS SIBIAIOTCS HE NEUCTBUTEIbHLIMU IS
YKa3aHHbIX MaTepuaioB, a KOMIPOMHUCCHBIMU 3HAYCHUSIMH, BBIOPAHHBIMH TakK, YTOOBI
COMPOTHUBIICHUE >KWI MOTJO OBITh PACCUYUTAHO HEMOCPEACTBEHHO MO0 WX HOMHMHAIbHBIM
pa3Mepam, a He M0 JICH CTBUTENbHBIM CEUEH USIM:

Vp Vs - KooQdumenTsr sdpdexra 6ausocTu v nosep xHO cTHOrO 3 ekra (cm. MOK 60287-1-
1);

A1, Ay - K02 durmeHTs oTeph B 060104Ke 1 Opone (cm. M OK 60287-1-1);

Oy - TEeMIepaTypHbId KOIPOUIMEHT yJETbHOTO AIIEKTPUYECKOTO  COTIP OTHBIICHUS
KOHKp €THOT'0 MaTep vaja >kuwibl npu temneparype 20 °C, Kl;

0,, - TeMIepary pa *KWiIbl, CM. TIOSICHEHHE K R B SKCIUTMKAIUY JUIs yp aBHeHus (2), °C;

B - BcrioMorarenbHass BEIMYWHA, OlpenenseMas ypasHeHueM (16), KoTtopas MOXeT ObITh
paccuutana o MOK 60287-1-1 ¢ ucronb30BaHUEM BEPOSTHOTO 3HAYEHUS JJII SKOHO MUY HOTO
pasMepa Kbl

S - ceueHHe KWIbI Kadens, M.

5.2.2 JIunelinasi pyHKIUSI CTOMMOCTH 3aTpaT Ha Kaleslb

Ecnmu numHeiiHas Mojenb MOXKET OBITh MCIHOJAB30BaHA JUIsl  OMNpPEICIICHHUS 3HAYCHUH
Triep BOHAYaIbHBIX 3aTpart, y.J.€., JUIs paccMaTp MBaeMOro THIIa Kabelsl ¥ ero MOHTaa, TOTa

CI(S) = I(4S + C), (17)

2
rje A - mepeMeHHasi COCTaBJISIOIIAs 3aTpaT, OTHOCAIIASCS K pa3Mepy Kb, Y .1.€./M MM
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C - IOCTOSTHHAsI COCTABIISIOMIAs 3aTPaT, HA KOTOPY 10 HE BIUSET pa3Mep Kadews, y.a.e./M;

[ - nnuna kabens, M.

Tor/1a YKOHOMUY HBIH Pa3Mep JKUIBI Sy, MM, MOKET OBITh TIOJTY YCH TP U ABHUBAHIEM K Hy JIFO
IIp OM3BOAHOM ypaBHeHus (14) o OTHOIEHUIO K S:

A

r

. _ . .l
doe P B[ 1=y (5, — 200

# - (18)

RSV VY

[Ip umeuanus

1 Tak kak 3HaYeHHE SKOHOMHYHOTO pa3Mepa >KUibl S,. HEU3BECTHO, HEOOXOAUMO CHenaTh
TP €ATIONIOKUTEJIbHY IO  OLIEHKY BO3MOYKHOTO paszMepa Kalens Uil BBIYUCIEHUS IIp UEMJIEMBIX
3HAYEHHH ), Vs A, Ay IIOBTOpHBIE BBIYMCIEHMS MOTYT IOTpEOOBAaTbCA B CIydae, €CIM
TIOJTY YEHHBIN KO HOMUYHBIN pa3Mep 3HAUMTENIbHO OTIMYACTCs OT P €albHOTO.

2 IlocrosinHas coctaBistomas 3arpar C B ypaBHeHuu (17) He BIMSET Ha OLEHKY
SKOHOMHY HOTO pa3Mepa KWIbI S,..

M anoBep OITHO, YTO SKOHOMUYHBIN pa3zMep KWibl S,. OyJIeT paBeH CTaHIapTHOMY pa3Mepy
(em. M3OK 60228), 1 mosToMy ciieay eT paccuUrarb CTOMMOCTh OJTMDKaNIIMX K HEMY OOJIBILETO U
MEHBIIIEr0 CTaHIap THHIX Pa3Mep OB M BBIOpaTh M3 HUX HAMOOJIEE SKOHO MUY HBIH.

5.2.3 luzjiekTpUdecKue moTepu

JmsnekTpuyeck ue MoTepu B KaOelnsiX HEKOTOPBIX THUIIOB MOTYT OBITh 3HAYMUTENbHBIMHU (CM.
tabmuiyy 3 MOK 60287-1-1). [Ins Takux kabeneu cineayer y UnTbIBaTh AUIIEKTP MUECK M€ TTOTEP U
npu  BbIOOpE JKWIBlI C Haubojee SKOHOMMYHBIM ceuyeHueM. JludnekTpuueckue MoTepu
PacCYUTHIBAIOT C MCIIOJb30BaHueM (opMy 1, mpuBeneHHbIX B M OK 60287-1-1.

Jlnst ompeneneHHbIX YPOBHS HANpsDKEHUS M TOJIIMHBI M30JSAIMH YyBEIWYEHHE JUaMeTpa
KWIbl MPUBOJUT K YBEIUYEHUIO €MKOCTH Kalens M, Kak pe3yJjbTaT 3TOro, K yBEIMYECHHIO
NOTepb, 3aBUCAIIMX OT HampshkeHus. BceneacTBue 3Toro, ecinm IUANEKTpUYECKHE NOTEpHU
BKJIIOUEHbl B aHAJIM3, 3TH MNOTEPU MOTYT MOBJIMATH HAa BBIOOP JKWIbI B CTOPOHY MEHBLIErO
pasmepa, Ip OTUBOTIOIOKHO BIUSHUIO () PeKTa Mo Tep b, 3aBUCSIINX OT TOKA.

[Ipu ydere AMPIEKTPpUYECKUX MOTEPh ycraHoBieHHbIe cTouMmocTu CI, CI; u CIl, nOmKHBI
BKJIIOUYATh B ceOsl 0OLIMeE 3aTpaThl Ha JUAICKTP MUECK Me IOTEP U B TEUEHUE CPOKA HKCILTY aTalll .

Tak Kak aHaJIUTUYECKOE BBIPAKEHHWE JUISI pacyera ONTHUMAIBHOTO CEUEHMs KWIbI,
BKJIOYaromee B cedsd 3P(eKT AMIIEKTpUYECKUX NOTEePb, OBLIO Obl CIOXKHBIM, CJELyEeT
UCIIONIb30BaTh Ciey oy o npoueaypy. CHadana u3 ypasHenus (18) mosyuaroT SKOHOMHMYHBI
pa3mep Kuibl 06e3 yuera JUAIEKTP MUECKUX TOTEeph. 3aTeM PacCUUTHIBAIOT CTOUMOCTh JAHHOTO
pasMepa M JBYX OMKaMIIMX MEHBLIMX CTaHIApTHBIX pa3MepoB, BKIIOYas 3aIparbl Ha
TMBIIEKTP MUECKH e MIOTEP U, U BBIOMP at0T HAMOO0IJIee 5KO HOMUYHBI I pa3mep.

(ITyukt 5.2.3 BBeneH qonoaHUTEIbHO, M3m. Ne 1).

IIpnioxkenue A
(cipaBo4HOE)

IIpumepsl pacueTa 3KOHOMHUYHBIX Pa3MePO B KU

A.1 O6mue no10KeHUsA

[Ipumepbl BBIUMCIEHUI NPHUBENEHBI S CHUCTEMbl JHEProcHaOkeHus, muratomein 10
OJIMHAKOBBIX HArpy30K, OJIMHAKOBBIM 00Opa30M paclofOKEHHBIX BAOJb KaOenbHOW JTUHUM s
CIIey IOIIUX CITy YaeB:

a) C IpUMEHEeHHEeM TepBoro noaxona (cM. 5.1) - MeTox Auamna3soHa YKOHOMHYHOTO TOKa JUIS
OTIp €JIETICHUS Pa3Mep a KaxkI0ro Kabemnst MeXIy COCelIHUMH Harp y3Kamuy,

b) ¢ npuMeHeHHEeM BTOpOro mMeroaa (cM. 5.2) - MEeTOA 3KOHOMMYHOI'O pa3Mepa >KWIbl JUIs
OTIp €/IeJIEHHUs] pa3Mepa KaKIO0ro Kabenss MexIly COCeHUMH Harp y3Kamu,

C) C IpUMEHEHUEM 000U X METOJIOB ISl BBISIBJICHUSI HaWOO0JI€€ YKOHO MUYHOTO P a3Mepa K UIbI,
€CJIM MCIIOJIb3Y €TCS TOJIBbKO OMH pa3Mep Kaless Mo Bce Tpacce.
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Pesynbratel, npuBeneHHbie B A.0, MOKa3bIBAIOT, YTO HSKOHOMHS CpPEACTB MOMKET OBITh
JOCTUIHYy Ta TPEXJE BCEro 3a cyeT BhIOOpa pasMepa >KWibl, NPUBOJAAIIETO K YMEHbIIEHHIO
oOIIMX 3aTpar, a He TOJIbKO 3a CUeT MUHUMH3AIIMK TIep BOHAYaIbHBIX 3aTpar.

A.2 Uudopmanus o kadejie 1 cucTeMe IHe pProcHa0xKe HU sl

ITapameTpbl HATPY3KHU M Tpacchl Kadeys

Tpacca kabenss HampspkeHuem 10 kB cnpoektupoBana Tak, utoObl 10 moacraHmmit
Harp sokeHreM 10 kB/0,4 kB pacmonaranich Ha paBHBIX PacCcTOSHUSA X BJIOJb TPAacchl Kabenst oT
cranimu HampspkeaneM 150 xB/10 kB (cm. pucyHok A.l, rie mpencraBieHa TOJIBKO OJHA
TpexdazHas uenk, nodromy N, =1 u N, = 3).

JnuHa kabenst Mexay nojactaHius Mu - 500 m.

Hanbonbuiee exeuacHoe cpeaHee 3HAUEHHE CWIbl TOKa [,, B MEPBBIA TOA JUIsl KaXIOU
CEKIT U TP acChl Kal esi:

Cexkuust Cuna Toka, A
1 160
2 144
3 128
Cuna Toka y MeHbIaeTcst Ha 16 A Ha Ka)10H 1Mo ACTAHIITUH JI0
9 32
10 16

Koaddumment nukmmyaeckoit Harpy3ku M uist Becex Harpy 30k paseH 1,11 (em. MOK 60853).
[IpennonaratoT, 4To 3TOT KOA(P(ULIMEHT OCTaeTCs MOCTOSHHBIM B TE€UEHHE SKOHOMUYECKOIo
Cp OKa HKCILTY aTaliy K abers.

Jlia ka0l cek MM Tpacchl pa3Mep Kabessi BRIOUp atoT COTJIacHO CJley FOIIMM Kp UTEp UsM:

a) MuHUMI3MpOBaHHAs CyMMa II€pBOHAYANBHBIX 3arpar IUIIOC HACTosIIee 3HAuYeHHE
JDKOY JIEBBIX TIOTEP b U1l SKOHOMUYECKOT'O CP OKa SKCILTY aTaliy Kabers.

b) [IpomyckHast cnocOOHOCTH 1O TOKY, Tp €Oy emasi i Harpy3KH B TEUEHHUE M0 CJIEAHEro rojia
CpoKa JKcIuTyatanuu Kabenms. Tpebyemas TpoOImycCKHas CHOCOOHOCTh IO TOKY JUIsl JAHHOTO
npumepa - 0,9 MakcCUMaIbHOM Harpy3KH, T.€. HPOITYyCKHAs CIOCOOHOCTh - 3TO MaKCHMajbHas
Harpy3Ka, JiefieHHast Ha K03 pHUIIHEHT LUK MYeCKO i Harpy 3Ku, paBHbiid 1,11.

c) Jpyrue ¢QaxkTopbl, Takue Kak MAOMYCTUMBIM TOK KOPOTKOTO 3aMbIKaHUS M MaJeHHUE
HAIIp SKEHMS, B JAHHOM TP UIMEp € HE PaccMaTpMBAIOTCS, HO MOTYT YUUTHIBATHCS B COOTBETCTBUU
¢ myHKToM (.3 BBENEHUS.

DUHAHCOBBIE TAHHbBIE:

- IKOHOMMY €CKU M Cp OK dKcIuty atarmu N ... 30 ner;

- BpeMs SKCIUTyaTalMd TMPH MaKCUMANbHBIX moTepax 1 ... 2250 uw/rox (3nadenue 2250
BKJIIOYAeT B ce0st 3P (EKT BAUSHUA €KeJlHEBHO M IUKIJINYECKO i Harpy 3Ku);

- IICHA JI’)KOYJIEBBIX MOTEPh B KOHIIE MEpBOro roja npu Hamnpsixkenun 10 kB P ... 60,9 - 107
y.n.e./Bt - 4;

- ©KeroaHbl i TpeOy embIii uratesx D ... 0,003 y.o.e./Bt - rox;

- 3arparel Ha Kabenb M €ro MOHTa)X HAa CIUHUILy JIMHBI, TPUBEACHHbIC B Tadmuie A.l,
y.J.e./M:

- I TAaHHOTO TpuMepa KodhPUIMEHT 3aTparT Ha MPOKJIAAKY KaOens TOW 4acTH, KOTopas
3aBUCHUT OT PaccyUTaHHOTO pa3mMepa kwibl, A ... 0,1133 y.n.e./m - 1\/[1\/[2,

- ©KETrOHO € YBENMYeHU e Harpy3ku a ... 0,5 %,

- @KEroJTHO € Y BETMYEHU € CTO IMO CTH J1EKTp 03HepTHH (LieHa 3a KBT - 1) b ... 2,0 %,

- eKerojHas JUCKOHTHAasg craBkai ... 5,0 %.

[Tap ametp b1 Kabes:

JIst maHHOTO TpUMEpa B3ST BHIMBIILICHHBI M TP €XK WIbHBIA Ka0Oenb Ha Harpshkerue 6/10 kB.
ComnpotuBnenne xuin nepemeHHoMy Toky npu temneparype 40 °C u 80 °C u ¢uHaHCOBBIE
JaHHbIe TpuBeneHsl B Tabmuie A.l. Kabenp mmeer MakCHMaTbHO JOIY CTHMYIO TEMIEpaTypy
xwibl 80 °C wm s Kabemns, TPOJOKEHHOTO B 3€MJIe, HOMHHAJIbHBIE XapaKTePHUCTHKH B
Yy CTaHOBHUBILIEMCS P &KUME NP U TeMIiep atyp e okpy xaroment cpensl 20 °C npusenens! B A.3.3.
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BrrauciaeHus BCImo MoraTeabHBIX BEIWUHH:

- [0 100 ] 1= 227 1007]

P — VR T
11 (%100 [(em. (9)]
- - Ay
IRl E R Y]
o [(em. (8)]
- T A2E50 £33 107 20132302 T
11 75010 [(cm. (10)]

A.3 PacueT ¢ uCnoJib30BaHHEM MeTOAA IMANA30HA SIKOHOMUYHOI0 TOKAa (cM. 5.1)

A.3.1 PacyeT amana3oHa 3KOHOMHYHOI0 TOKA JAJIS1 KHJIbI OJJHOTO pasmepa
B kadectBe Inpumepa 6y,I[CT pacCuuTad aAvana3soH 3KOHOMHWYHOI'O TOKa JJIA KWUJIbl CCUCHUEM

240 M, ucronb3y st ypaBHenus (12) u (13):
| Snngsz 2 —45257] 1%

L T T - 128 A,

- HDKHW T efie |2 2307 S0008.151=2.110% [(em. (12)];
- f, _5|Z||Z|qﬁ;-£':,f4fi—52:2‘;3 5 _tega

- BerHI/If/i Hpeﬂen 1II|I ."-J_:E'-".I _:'I:"j[_l.-.]."1 L— -\.I.]. 1"1__' [(CM (ﬁ)]

Bepxaue mnpenensl Toka IS AMAna3oHa CTAHAAPTHBIX pa3MEpoOB KW, €CIH  Kabeib
TP 0JIOXKEH, KaK YKa3aHO B JAHHOM MpuMepe, ObLTH TakXke ompeaeneHbl. T.K. HIDKHSS TpaHUIla
3HAYCHUA TOKaA JJIAd OJAaHHOTO pa3Mepa JKWUIIbl ABJBCICTCA TaAKXKE BerHef/'I rpa}mueﬁ JUIA  KWJIbI
CIIEY FOIIIETO MEHBIIIEr0 pa3Mepa, TO pacCUYMTaHHbIC 3HAYEHUS MOTYT OBITh BBHIP QKEHBI B BHJIIC
JAaIra30Ha TOKOB, KaK MMOKa3aHO HIDKE.

Jlnana3zoHbl IKOHOMHUYHBIX TOKOB JI1 pa3MepoB ot 25 1o 400 MM

HoMuHanbHBIH pa3Mep, MM~ Jwnanazon Toka, A
25 - 19
35 19 27
50 27 34
70 34 48
95 48 66
120 66 85
150 85 98
185 98 128
240 128 168
300 168 231
400 231 -

CooTHOIIEHHsT MEXKIY MaKCHMAJIbHOW Harpy3Koil Ha kabelb B TEUEHHE IMMEPBOro roaa U
00IIel CTOMMOCTBIO €IMHHIIBI JUTUHBI ISl TPEX pa3MepoB KalOelns MpuBEIeHbI Ha pUCyHKE A.2.
OueBuIHO, YTO KaXIbIi pazMep kabens obecredyrBaeT HanOoIee SKOHOMHYHYIO TP OKIAAKY
KabeJsst 171 Auana3oHa 3Had eHu i TOKa.

BrnusiHue usmMeHeHUs pa3Mepa )KWITbl Ha OO IIMe 3aTp aThl P U 33/IaHHON Harpy 3Ke MOKa3aHo Ha
pucynke A.3. Ilapamerpbl kabens u ¢GUHAHCOBBICE TApameTPhl IS JAHHOTO MpUMeEpa ObUIH
COXpaHEeHbl, HO (PUKCUpOBaHHAas Harpyska [, B 100 A Obu1a B3sTa npou3BoIbHO. OUYEBUIHO,
9T0 B O0JIACTM HamOOJee SKOHOMHUYHOTO pa3mepa kabenss BHIOOp pa3mepa kabels HE CHILHO
BJIMsieT Ha oOume 3arparel. OJHAKO CHIDKEHHE 3aTpar IO CPaBHEHHIO CO CHW)KEHUEM 3arpar,
CBS3aHHBIX C HCMOJIB30BaHMEM pa3Mepa Kabens, BBHIOPAHHOTO MO TeEMIEparypHBIM

CO00Op QKEHUSIM, 04 €Hb 3HAY UTENThHO.
A.3.2 Bbi00 p 5KOHOMHYHOI0 pa3Mepa Kbl JIs KAa:KI0i ceKIMU Tpacchl Kadest
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N3 3KOHOMUY HBIX 1Malla30HOB TOKOB, yKa3aHHbIX B A.3.1, BEIOMpAIOT MO IXOJSALIMIA pa3Mep
KWIbL JJIS1 KaXKI0M CEKIMU Tpacchl Kalels, OCHOBBIBAsICh HA 3HAYEHUSA X I, AJIs TIEPBOrO roja
JKCIUTy aTalli. BpiOpaHHble TakuM 00pa3oM pa3mephl JUBl KaKIOW CEeKIMH Tpacchl Kabens
npUBeACHBI B Tabnwie A.2 BMECTE C 3aTparaMu, BBIYHUCI eHHBIME TI0 (11).

TUIMIYHBI i Ip IMEP BBIYMCIIEHUS] CTOMMOCTH TP UBEJICH HUKE.

Hns cexpm 1, 1, - 160 A.

OKOHOMMYHBIN pa3Mep X uibl, BeIOpaHHbld o A.3.1, paBen 240 MM® U HMEeT JMalasoH
SKOHOMHUY HOr'0 ToKa oT 128 1o 168 A.

CT=[52,2 - 500] + [160%(0,140/1000)500 - 9,2341] = 26100 + 16548 = 42648 y .1.e.

3aTparhl Ha KXy 10 CEKLIHIO Tpacchl Kadens mp uBeeHbI B Tabmume A.2.
N3 tabmuier A.2 ciemyer, 9To o0IIue pacxoAbl Ha TP OJI0KEHHBI i Kal ellb, UCXO0/Is U3 BBIOOpa
SKOHOMHUY HOTO penieHus, no ucredenu 30 net pasusl 290535 y.a.e.
A.3.3 Pazmep KuJ1bl, OCHOBAHHBIII HAa MaKCMMAJIbHOH Harpy3ke. BbiOop, 0CHOBaHHBIH
HA pacyeTHOM TeNJIOBOI MOLIHOCTH
Pazmep >kuibl 1)1 Ka)IOH CEeKIIMM BBIOMPAIOT Tak, YTOOBI 00ecreunTh padoToCTIOCOOHOCTh
NP OKUJAeMOM MaKCHMalIbHOW Harpy3ke B TEUEHHE MOCIEIHEro roja SJKOHOMHYECKOro CpoKa
SKCILTY aTay 03 Tp eBBIIICHUSI MAK CHMAIBHO JIOITY CTUMOW TEMIIEpP aTy P bl HKHUJIbI.
Jns mepBOW CeKLMM :
I1nax (epBoIA TOT) = 160 A.
M akcumManibHOE 3Ha4 €HU € TOKa B 1o cieanuii ron = 160[1 + (0,5/100)]30'1;
=160 - 1,1556;
=185 A.
Tpebyemast nmomyctumasi TokoBas Harpyska [ (100 %-ublii ko3¢ ¢uUIMEHT Harpy3ku) s
TMIOCJIE/IHETO TO/1a HE I0JKEH ObITh MEHEee YeM

185/1,11 = 167 A,

rze yucno 1,11 - ko3 puiue HT HUKINYe CKOM Harp y3Kku 1o A.2, nep equcieHue b).

[1o HIwKe mpUBEIEHHBIM 3HAYEHUAM TOKOBOW HArpy3kH (BbIUMCIEHHBIM MeTogamu o MOK
60287-1-1 m MDOK 60287-2-1 nns paHHOrO THma Kabens Tociae TPOKIAAKH B 3emie)
OTIp e/1eNIA 0T TP €0y eMblii pazmep xuisl - 70 e

HO%VMHaJILHHﬁ pasmep,| 25 35 1 50 | 70 | 95 | 120 | 150 | 185 | 240 | 300 (400
MM
TokoBas Harpy3ka, A 103 | 125 | 147 [ 181 | 221 | 255 | 281 | 328 | 382 | 429 [482

s mpoBeneHus OObEKTUBHOIO CPaBHEHUSI C MOTEpsiIMU M (UHAHCOBBIMU IapameTpamH,
BBIYHCIICHHBIMU AJIs1 BBIOOPa SKOHOMHUYHOT'O pa3Mepa K Wibl, HEOO XOJMMO Y Ka3aTh TEMIIEP ATy Py
KWL, TP Y KOTOP Ol BEIUMCISIOT 3aTpathl. /|11 SKOHOMUY HOTO BBIOOp a JIeIaeM IIp €AI0I0XK EHHU e,
4YTO TeMmmeparypa >Xwibl JojbkHa ObITh Okojo 40 °C (cMm. pasnmen 4). Ilomaramock, 4ro
MAKCUMAJIbHO JIOIyCTUMOE 3HAY€HHE CPABHUBAEMOM IIpeEeANONIOKUTEIbHON MaK CHMAIbHO
JIOIy CTUMO i T MIIep aTy p bl KWJ1, BEIOP aHHOM Ha OCHOBE TEIUI0BOI Mo 1iHOCTH, paBHO 80 °C.

ComnpoTtuBnenue xuibl npu Temieparype 80 °C npuseneHo B Tabnuie A.1.

OOm1ast CTOMMOCTD >KWJTBI [T TIep BOM CEKIMU Tpacchl kabens B Teuenue 30-1eTHero nepuoaa
noJryyeHa u3 ypapHernus (11).

CT = [32,95 - 500] + [160°(0,553/1000)500 - 9,2341] = 16475 + 65363 = 81838 y..1.c.

CpaBHeHHE €O CTOWMMOCTBHIO TIEPBOWM CEKIIMM Tpacchl Kabemsi Npu  HMCIOJb30BaHUM
SKOHOMHUYHOTO pa3Mepa JKWIIbI, OIICHEHHOTO B A.3.2, MOKa3bIBaeT, YTO COKpaIIeHUE 3aTpar JJis
JAHHO ¥ ceK 1tnm cocTapiseT (81838 - 42648)100/81838 = 48 %.

AHaJOTUYHBIE pPacyeThl C WCMOJH30BAaHMEM pa3MEpOB, OCHOBAHHBIX HAa MaKCHUMalbHO
JIOTTy CTUMOY TEIUTOBOM TOKOBOW Harpy3Ke, BBITIOTHEHBI I BCEX CEKIMHA W TPHUBEICHHI B
tabmune A.3. O6mas sxonomus 11 10 cekuuii cocTaBiaseT
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(547864 - 290535)100/547864 = 47 %.

A.4 PacyeThl ¢ HCII0J1b30BAHMEM MeTOa IKOHOMUYHOI0 pa3Mepa KUJibl (cM. 5.2)

[TepBas cexims Tpacchl KaOess UCIOIb3Y €TCsl B Ka4eCTBE Ip MMep a:

Lnax = 160 A;

P20 =303-107 Om- M (cm. 5.2.1);

00 = 0,00403 K

B = 1,023 (mepBoHauanbHO MpeEANONAraIOCh, 4YTO pasMmep Xuibl 185 MM MOXKET OBITh
SKOHOMMY €CKH O ITUMAIbHBIM);

A =0,1133 y.n.e./m - MM (ko3¢ huImeHT mepeMeHHON 4acTu 3aTpar Ha NpPOKIJIAAKy Kabens,
cm. 5.2.2);

F=92341y.n.e./m

0,,=(80-20)/3 +20=40 °C,

160°% 92341 202 107 10237+ 000403010 — 200 "

[, .05

a- ==l

iy, = 1100 — 26 e

Takum 06pazom, MOXKHO BbIOpath xuity cedenreM 240 mwiu 300 MM

[TepBoHavyanbHBIN BBIOOp KMIIbI ceueHHEM 185 MM’ cO 3HaueHHeM B Ternepb MOXET OBITh
Y Iy YIIIEH.

[ToBTOpHBIE BBIUUCIEHUS cO 3HadueHueM B = 1,057 ans cedenus 300 MM JaroT mIsa S,
3HaueHue 269 MMZ, TaKxke B auanazone ot 240 go 300 MM

OO0I1y 10 CTOMMOCTh Ka0eJsi KaXI0TO BO3MOXKHOT'O pa3Mepa BBIYUCISIOT 1o (11):

CTr40=[52,2 - 500] + [1602(0,140/1000)500 -9,2341]1=26100 + 16548 = 42648 y .n.e.;

CT500 = [58,99 - 500] + [1602(0,1 14/1000)500 - 9,2341] = 29495 +13474 = 42969 y .1.e.

CrnemoBarenbHO, ceueHue Kbl 240 MM’ SBJISETCS 60JIee SKOHO MUY HBIM.

Pasmepsl 1 3aTpaThl HA OPYyTHE CEKLMHU TPACChl KaOemnsl BBIUUCISIOT aHATOTHYHO. 3HA4YeHUS
COTJIaCOBBIBAIOT CO 3HAYEHUSIMHU, IOJIy YCHHBIMH IIp €Iy MM METO/JOM, B COOTBETCTBUHU C
A3.1 u A3.2, u UTOroBble 3HAUEHHUS PA3MEPOB U 3arpar JOKHBI ObITh aHAJIOrHYHBIMU
NP UBEACHHBIM B Talbmuie A.2.

A.5 PacueTbl, 0CHOBaHHBbIE HA MCNOJb30BAHUHU KIJIbI CTAHIAPTHOTO pa3Mepa JAJs Bcex
CeKIHUil Tpacchl kadeJs

A.5.1 Ucnosib30BaHMEe METOAA AUANIA30HA IKOHOMUYHOIO TOKA

Brauvane npenmnonararoT BO3MOKHBI pa3Mep >KWIIbI U OOIIy 0 CTOMMOCTb PacCUUTHIBAIOT TIO
(11), ncronb3ys 3TOT pa3Mep IS BCEX CEKIMi Tpacchl Kalernsi. 3aTeM pacCUuTbIBAIOT 3aTpaThl €
WCTOJIb30BaHMEeM Kalenel ciaemylomux OOJbIIMX W MEHBIIUX Pa3MepoOB IS TOTO, YTOOBI
TOJTBEP JUTh, YTO BHIOP aHHBIN pa3Mep JEUCTBUTENHHO HAHOOJIEE IKOHO MUUCH.

C 9TOi 1IeNBI0 B HACTOSILIEM TP UMEp € TP €AT0JIaratoT, YTO Kujaa ceueHueM 185 MM SIBISLETCS
JIy YIIKM BBIOOP OM.

CTOMMOCTh BCEX CEKIMM Tpacchl Kabens ¢ XKuwiamMu cedeHueM 185 Ml\/12, a taxxe 150 u 240
MM, Gbia paccunTaHa U npuBeseHa B Tabnure A 4.

OO0mme CTO MO CTH :

150 MM oo 312841 y.n.e.;
185 MM oo 312166 y.n.c.;
240 MM .o, 324707 y.1.e.

DTO yKa3bIBaeT HA TO, YTO €CJIM B MESA X YHU(PUKAITUK MOXKET UCIIOJIb30BaThCS JKUJIA TOIBKO
OJTHOTO pa3Mepa, To kuia pazMepom 185 MM~ - Haubosiee SKOHO MUY HbIH BHIOOD.

CrnenoBaTenbHO, B JaHHOM CiIy4ae MOTYT HMMETh MECTO HeOONbIMe H3MEeHeHMs oOIeit
CTOMMOCTH, CBSI3aHHBIE C U3MEHEHUEM P a3Mepa *KWIbl U yKazaHHble B A.3.1 u Ha pucyHke A.3.

A.5.2 MeTo1 3KOHOMHYHOTO pa3Mepa KUJIbl

XOTsI KCNOJIBb3Y €TCS JKWJa TOJABKO OJHOI0 pa3Mepa U pa3JIMyHas cujia TOKa B KaXKIO0M CEKUUHU
kalbemnsi, MOXKHO paccuuTarh CpeAHMe TNoTepu (Tpeamoyiiaraercsi, 4YTO BCE CEKIUHU
(GYHKIMOHUPYIOT TPU OJMHAKOBOW TEMIEpaType M, CIeI0BaTeNbHO, HMMEIOT OJMHAKOBOE
AJIEKTP UIECKOE CO P OTUBJICHUE JKUJIbI):
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CperHAn-stepn 000160 S00.144° P S0 187

LV -oul
hlac: zmanc o we otepn 10 500 1607

2
N3 ypaBuenus (18), ucnonb3yst 3HaueHue B 115 KWwibl cedeHreM 185 Mm~, moiry yaem:

- —_ g e - S e = 15
1607 1023 303 107 7400040300 — 20075, 2241 0,327
IR

Ao - &

[ToaTomy >xuibl ceuennem 150 mm 185 MM MOT'Y T OKa3aTbCsl HauOoJIe€ SKOHO MUY HBIM .

OOmiast CTOMMOCTh JUTS KKIOM U3 D TUX KL

CTys0 = 42,00 - 500 - 10 + 1602(0,226/1000)500 - 10 - 9,2341 - 0,385 = 210000 + 102843 =
312843 y.n.e;

CT\gs = 45,96 - 500 - 10 + 1602(0,181/1000)500 - 10 - 9,2341 - 0,385 = 229800 + 82365 =
312165 y.n.e.

Takum 00pa3zoM MOATBEPKIEHO, YTO KWia ceueHuem 185 MM HauboJIee SKOHOMUYHA VTS
UCTIONIb30BaHMs, €CITU 0 BCEH Tpacce Kabensi UCTI0Ib30BaTh KUy OJHOTO pa3Mepa.

[Tocne cpaBHeHust ¢ pa3mepamy, BBIOpAHHBIMH TO Tabnuue A.3, OYEBHIHO, YTO >KHIa
ceucHueM 185 M COOTBETCTBYET TpeOOBAaHUAM K TeMIlepaType M cIocoOHa 00ecneduTh
MaKCHUMAaJIbHY IO Harpy3Ky MO OKOH4YaHWU 30-JI€THEro mnep uoja.

A.6 O0001mIeHHE pe3yIbTATOB
O0001IeHHbI € pe3y IbTAaThl PACUETOB JAJIs BEIOP aHHOTO Ka0essl B Y CIIOBUSIX, OTMCAaHHBIX B A.2,

P UBCACHBI HMXKC.

CyMmap Hble pacxobl

Bcero
y.J.€e. %
Jomyctumass TemoBass TokoBas Harpy3ka st 146330 | 401534 | 547864 100
KaXIOH CEeKIMU
OKOHOMMY HBIN pa3Mep IS KaX10# CeK Iu 202095 88440 | 290535 53
OKOHOMMYHBIM  pa3Mep Tnpu  ucnojb3oBanuu| 229800 82365 312165 57

2 .
CTaHIapTHOTO ceueHust Kuibl 185 MM~ mo Bceit
Tpacce Kademst

OCHOBHBIE CO CTaBJISIFOIIUE PacX0q0B ClLy.ne |CJ y.ne.

Tab6muma A.1 - [Tapamerpsl kabemst

Da30B0OE IEKTP UIECKOE
Pasmen Kabens IIepBOHaUanbHAs CTOMMOCTH
P X ) COIp OTUBJICHU C TP U
M 40 °C, Omfkm | 80 °C, Omiewt | K2OSTE, | TIpornamea, | oo oy
y.a.e./m 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

Tab6numa A.2 - DKOHOMUYHAs Harpy3Ka
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Howmep cexuuu 1 2 3 4 5 6 7 8 9 10
Harpy3ka
Lnax, A 160 | 144 | 128 | 112 | 96 80 64 48 32 16
Kab6enn
Pazmep, mm 240 | 240 | 185 | 185 | 150 | 120 [ 95 70 50 25
Harpy3ka, A 382 | 382 | 328 | 328 | 281 | 255 | 221 | 181 | 147 | 103
3arparhl Ha CEKLMIO U OOIIME 3aTpaThl Bcero
KabGens, y.nm.e. 16345(16345|13520113520({11725]10185| 8905 [ 7620 | 6595 5310({110070
[Ipoknanka, y.a.e. [ 9755( 9755|9460 | 9460 | 9275 9120 | 8985 [ 8855 | 8745 | 8615 | 92025
Cl y.n.e. 26100[26100)122980(22980{21000] 19305[17890[16475|15340({13925|202095
CJ y.ne. 16548(13403|13692|10483[ 9616 8185 6581|5117 | 3281 | 1534 | 88440
CT, y.n.e. 42648|39503|136672(33463]130616[27490[24471|121592(18621]15459]290535
Tabnuna A.3 - Kpurepwuii oy cTUMOI TOKOBOM Harpy3Ku

Homepcexwu | 1 | 2 | 3 | 4 | 5[ 6 | 7 8 [ 9 | 10

Harpy3ka
L, A 160 | 144 | 128 | 112 | 96 80 64 48 32 16
1,0, A 185 | 166 | 148 | 129 | 111 | 92 74 55 37 18
I,/1,11, A 167 | 150 | 133 | 117 | 100 | 83 67 50 33 17
Kabenn
Pa3mep, mm 70 70 50 35 25 25 25 25 25 25
Harpy3ka, A 181 | 181 ) 147 | 125 103 | 103 | 103 | 103 | 103 | 103
3arparhl Ha CEKLMIO U OOIIME 3aTp aThl Bcero
KabGens, y.nm.e. 7620 76201 6595 | 5825 (5310] 5310 5310( 5310|5310 | 5310| 59520
[Mpoknanka, y.z.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.ne. 65363(52944|60365|62492(63443|44058|28197(15861] 7049 | 1762 (401534
CT, y.n.e. 81838]69419(75705|76982|77368[57983|42122|29786{20974|15687|547864
Tabnuna A.4 - DxoHOMUYHASA HArpy3Ka, CTaHIap THBIM pa3Mep Kbl 7Sl BCEX CEKIIHA
Crangap bl ii pazmep 150 MM
Howmep cekiumn 1 2 3 4 5 6 7 8 9 10
Harpy3ka
Lo, A 160 | 144 | 128 | 112 | 96 80 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 | 281 | 281 | 281
3arparbl Ha CEKIMIO U OO E 3aTP AThI Bcero
Kabens, y.n1.e. 11725(11725|111725|11725(11725]11725/11725(11725]11725|11725(117250
[Mpokmanka, y.a.e. | 9275|9275]92751927519275| 9275 9275(9275 (9275 19275| 92750
Cl y.n.e. 21000/21000/21000]21000J21000[{21000(21000[21000/21000/21000[210000
CJ, y.ne. 26712(21637]17096[13089( 9616 | 6678 | 4274|2404 | 1068 | 267 1102841
CT, y.n.e. 47712|42637|138096(34089130616[27678|25274|123404(22068]21267|312841
Crannaptaeiii pazmep 185 MM

Howmep cexiumn 1 2 3 4 5 6 7 8 9 10
Harpy3ka
Lo, A 160 | 144 | 128 | 112 | 96 80 64 48 32 16
Kab6enn
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Pa3mep, MM 185 185 185 | 185 | 185 | 185 | 185 | 185 | 185 | 185
Harpy3ka, A 328 | 328 | 328 | 328 | 328 | 328 | 328 | 328 | 328 | 328
3arparhl Ha CEKLMIO U OOIIME 3aTpaThl Bcero
KabGens, y.nm.e. 13520113520113520113520]13520]113520]13520]113520/13520]13520[135200
[Ipoknanka, y.a.e. | 9460| 9460|9460 | 9460 | 9460 | 9460 [ 9460 [ 9460 | 9460 | 9460 | 94600
Cl, y.ne. 22980]22980[22980]22980]22980[22980[22980[22980]22980]22980]229800
CJ y.ne. 21393(17329113692(10483| 7702 | 5348 [ 3423|1925 | 856 | 214 | 82365
CT, y.n.e. 44373140309|136672(33463]30682(28328[26403|124905(23836(23194|312165
Cranpap tHeiif pazmep 240 MM

Howmep cexiyu 1 2 3 4 5 6 7 8 9 10
Harpy3ka
Lnax, A 160 | 144 | 128 | 112 | 96 80 64 48 32 16
Kabens
Pa3mep, mm 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240
Harpy3ka, A 382 | 382 | 382 | 382 | 382 | 382 | 382 | 382 | 382 | 382

3arpaTel Ha CEKIMIO ¥ OOIIHE 3aTP aThl Bcero
KabGens, y.nm.e. 16345|16345|16345|16345|16345|16345|16345|16345|16345|16345/163450
[Mpoknanka, y.a.e. | 9755|9755 9755197559755 9755( 9755( 9755|9755 19755| 97550
Cl, y.ne. 26100[26100[126100]26100]26100[26100[26100[26100|26100]26100[261000
CJ y.ne. 16548 13 10590 8108 [ 5957 4137 2648 | 1489 | 662 | 165 | 63707
403
CT, y.ne. 42648(39503(36690(34208(32057[30237[28748(27589({26762(26265(324707
CnasHan cTaHUMA
Cexktina 1-ro Gmmz—m {:amm'}m Casaumn 1010
xafiana ;f cabana
{160 A} {144 A]l {32 A) {16 A)
I['EE A) (16 A) [1 6 A) (16 A) (16 A)

Nogeranuma 1 Nogcranuma 2 Nogcranuma 8 Maacranuma 3 Noacranyss 10

Pucynok A.1 - Cxema kabenbHON CHCTEMBI
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CTOMMOCTE, Y. A9/

T T T
&0 80 100 120 140 160
Cvna Toxa, A

PucyHnok A.2 - Jlnana3zoHbl 5K0 HOMYHbI X TOKOB

CTOMMOCTE, ¥.A.8./M
160
140+
=
120~ %
100 2 g g
gl 3
=13 :
i B
Bo- &R %
o) §
r
40 L L i T T T
(1} 25' 50 VO I‘Iﬂl.'l 120 150 200 240 300
35 a5 185 PasMep ®Wnkd, M
Pucynok A.3 - 3MeHeHne CTO MMOCTH B 3aBUCHMO CTH OT P a3Mep a Kb

Ipuiaoxenue B
(cnmpaBo4HOe€)

Cpeanne 3HaYeHHsI TeMIIe PATYPbI U 31 KTPHYECKOI0 CONPOTHUBJICHUS KUJIbI

B.1 MeToabl OIEHKH CpeIHEro 3HaA4YCHUsI TeMIepatTypbl H 3JCKTPUYECCKOI0O
CONMPOTUBJICHUSA KHJIbI
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st ynoOctBa pacuetoB u (0OBIYHO) € JIOCTAaTOYHOM TOYHOCTHIO JIOMYCKAaIOT, YTO
COIPOTUBJICHHWE >KWIbl €CTh BEJIMYMHA IOCTOSHHAs B TEUEHHE CPOKA SKCIUTyaTalMu KaOess.
IIpocras ¢dopmyna s omeHku pabodeld TeMmepaTypbl KWIbl M, CII€IOBATENbHO, €€
COTP OTHBIICHUS] TIpUBEACHA B paznene 4. Ota ¢opMyja OCHOBaHA Ha Pe3yJbTaTaX THITMYHBIX
BBIYHCIICH MH, MOK a3bIBAIOIINX, YTO POCT CpeaHell pabouell Temreparypbl Kbl SKOHOMUY HOTO
pa3Mepa, paccMaTpuBaeMblii B TpeAenax SKOHOMHYECKOTO CpOKa CIyKObl, HaXOJUTCS B
TIp €71€71aX O JHOM TP €TH p OCTa TEMIIEpaTy p bl IIP U MAKCUMAJIBHO JI0 Iy CTUMO ¥ TOKOBOW Harp y3ke.

Jlia mpuMepa, IpMBEIEHHOTO B HACTOSIIIIEM CTaHAApTe, OIIMOKH MPH ONp eAeNEHUN pa3Mepa
KWIbl M OOLIMX 3aTpaT KaK pe3yJbTaT UCTOJIb30BaHMSA 3TO I OLIEHKH, P UHUMAaIOT He 6onee 2 %.
Onmnako Gonee CyIIeCTBEHHBIE OLIMOKK MOTYT OBITh TaM, T'Jleé KOMOWHAIIMA 3aTpar Ha MOHTA K,
3aTpar Ha NOTEpH B Kabelne M pocra HArpy3KH BENET K TOMy, 4YTO TEMIEparypa >KWIbl
NpuOIKaeTCs K MaKCUMAJIbHO JOMYCTHUMBIM 3HAaYE€HUSIM B TMOCIEIHHE TOAbI CpOKa
9KCIUTY aTallu H.

B of0mem ciydae Gosiee TOUHOE 3HAUEHHUE COIMPOTUBIICHMS >KUIIBI CIIOCOOHO MOBIHUATH Ha
BBIOOp HSKOHOMHMYHOTO pasMepa TOJIbKO B KpaWHHUX ciyyasx. Bo3modxHbl cuTyauuu, mnpu
KOTOPBIX MOTpeOy eTcst OobIIas TOYHOCTh MPH OLIEHKE 3aTpaT Ha MOTEPU AJIEKTP O9HEPTUH, AJIs
JOCTIK EHHSL KOTOP O MOT'Y T OBITh TP €/IIP MHATHI IOTIOJTHUTENIbHBIE Y CHITHSI.

Ecmu ans ocoObix cimyuaeB TpeOyercss OonbIas TOYHOCTb, TO MOTYT OBITh IOy YSHBI
YTOYHEHHBIE 3HAYEHUs] TEMIIEpaTypbl U COMNPOTUBJICHHUS KWIbI C UCMOJIb30BAHMEM B KauyeCTBE
TOUYKH OTCUETA Pa3Mepa >KWIbl WK JIMana3o Ha 3KO HOMUYHBIX TOKOB, MOJIy YeHHBI X TIOCP €IICTBOM
TP OCTOM OLIEHKU TEMIIEP aTypbl, B COOTBETCTBUHU C Pa3AeioM 4.

B.2 ®opmyabl Aasl onpeJeieHHuss CpeJHUX 3HAYEHUH TeMIepaTypbl U 3JIeKTPHYECKOro
COMPOTHUBJIE HUS KUJIbI

Temmneparypa xwisl 0, °C, Kak cpeaHss BeIMYMHA OT 3HAUYCHHUN TeMIleparypbl JKIIbl B
TIEp BBIN ¥ MOCIIEAHU I TOJT Cp OKa CITY )KOBbI, MOKET OBIThH TOJTy YeHa U3 (POp My JIbI

E4m, z1e [ 1 1
== —— b
- z ST T EY (19)

&

rae 0, - Temneparypa Xuwibl B TeUeHHE nepBoro rojaa, °C;

0,- TemMneparypa XWibl B TeUeHHE TOCIeAHEro roaa, °C;

0, - Temnieparypa okpyxatouiei cpensi, °C;

B - oOpaTHasi BeMYIMHA TEMIIEp aTy pHOTO K03 HUIMEeHTa COTP OTUBIICHUS MaTep Maina K WIbl,
K

Hns amomunus B = 228, s menu B = 234,4.

" Io

rzie I, - 3HAYCHHUE TOKa HarPy3KH B TEUEHUE TEPBOTO TO/1a, A;
I, - pomycruMas TOKOBas Harpys3ka JAis MAKCUMaJIbHO JIOIy CTUMOIO IOBBIIIEHUS
temneparypsl 0 - 0, mo MOK 60287-1 u 60287-2, A;
0 - MakCHMaJTBHO JIOTTy CTUMAasi TeMIep arypa xuwibl, °C;
g - (1 +a/100)*"";
@ - €XKEroIHO € Y BEIUYEHUE I ,x, %0;
N - AIUTENHHOCTh SKOHOMUY €CKOT'0 TIep MO, TOJIBL.
CpenHee 3HaueHUE CONPOTUBJIECHUS >KWibl R,, OM/M, Kak cpeiHee B TE€UEHHE MEPBOro U
MIOCJIEJTHETO T'0JI0B
B -0
:'-+'-'r'| [ l—';'+ l— a7,
LTTERA 0 21

"
' L |
#,=2

e

3HayeHue R,, MOKET OBITh HETIOCP €ICTBEHHO TI0 JIcTaBJIeHO B ypaBHenus (11), (12) u (13).
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AHAJIOTHYHO, CIIEAYIOIICe YPaBHEHHE MOXKET OBITh MCTIONIB30BAHO JUIS TIOJTY YCHHS 3HAYCHUS
Pm> OM - M, KOTOp O€ MOKET OBITh MO CTaBJIEHO BMECTO Pyo[l + 00(0,, - 20)] B ypaBHenus (15) u

(18):

_a'f %[ 1 ]

SN L) [P -

(22)

B.3 Onpeaenenne 3K0HOMMYHOIO AUANA30HA TOKA (cM. S.1)

DTO ompeieNieHue OCHOBAHO Ha MpuMepe U3 A.3 Np WiIOkKeHus A.

PaccmaTtpuBaroT AWamna3oH CHIbI TOKAa, PAacCUMTAHHBIA Uil KWibl cedeHuem 240 MM2,
3HaueHus /(1) u I(2) - HWKHIOIO ¥ BEPXHIOIO TPAHUILI ATOTO JMAla30HA PAaCcCUUTBIBAIOT
MOCP €/ICTBOM TP OCTOM O LIEHK M TeMIep aryp bl kwibl. B HacTosiem npumepe /(1) = 128 A u 1(2)
=168 A.

Jlng yKka3aHHBIX B TaOJIUIIE TP EX pa3Mep OB KM HEOO X0 MBI CIIeTY FOIIME JJaHHbI€:

Pasmep, MM~ Ry, OM/kM Cl y.ne/m L,A Iow.=1L -M ,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 npunoxenus A.
Koadbumment nukmmueckoit Harpy3ku M = 1,11, cm. A.2 npunoskenus A.
F=9,2341 (cm. A.2).
Hwxe npuseneH mopsaoK NOBTOPHOM OLEHKM paboudell TeMmeparypbl M CONpP OTUBJIEHUS

N 2
JKWJTBI JIJIS1 BEp XHE W Tp aHUIIBI JTUarta30Ha CHIIbI TOKA ISl KB cedeHreM 240 MM,
Pacuer BcrioMorarenbHOM BETHYHHBI Y U3 BBIP AXKCHUS

AT o E— g
P20 =

e me
FRF AN

A E
0 -
] ~0,03058,
) S, [(cm. (20)]
rae 3HaueHue 168 A ObUIO MOMYyYEHO M3 NEpBOHAYAIbHBIX pacdeToB HO A.3, MCHNOIb3ys
P OCTY FO OLICHKY 0),,.
VY BenuueHue notepu Mo IHOCTH BCIIEACTBUE POCTa HATPY 3KU:

g =[1+ (@100)**" =1,3355,

crenoBarensHo, gy (240) = 1,3355 - 0,03058 = 0,04084.
Torga yTOYHEHHYIO OIICHKY CONpPOTHUBJICHUS XWIbl cedyeHueM 240 MM MOJIy YaloT U3
BBIP QXKECHUS :

- T
1155% i

- 'I.
EREENEY

= 0124 e m.

"E-"E-I : b
2 [_223+;:_.|\_1-0.:|3053 1-0.17037, [(em. (21)]

2
AmnanorndaHo, 11 KWkl cedearneM 300 MM

R L AL R s
A3 = T S DEEAFT n w300 = 13353 002427 = 0,03241
RN [(em. (20)]
TOrga
IS EER a 1
i - 2 [ e LI [/ R
2 w228421L1-002427 1-003271; [(em. (21)]

YV TOUHEHHBI 1 BCp XHHH npeaci Juara3oHa CUJIbl TOKA PaBCH
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. [ S00l=F 9% S7oniinnn i
N . : - 16E 4
T e R e B T2y (e (12)]

OTnuure OT nep BOHAYAJIbHOTO 3HAUEH U 3TO M BeIMYMHBI TOKa 168 A HaxonuTcs B mpeaenax
JIOTTY CTUMO 1 TIOT €IITHO CTU BCJIE/ICTBUE OKPYTJICHHS M TIOTIP aBKU P aKTHUECKU HA OJTHO U TO K€
3HaUEHUE TeMIiepaTyphl obenx xwi. [losydyeHHOE 3HAUEeHHWE BEIWYMHBI TOKA HE BIMSET Ha
BBIOOp KWkl ceueHueM 240 MM UL MaKCHUMAIBHOH TOKOBOH Harpy3ku 160 A mng mepBoit
CEKIIUH TP acchl Kabes.

AHaJOTUYHBI€ BBIUYUCICHHUS MOTYT OBITh TP OBEJICHBI /I HDKHEH I'paHUIIbI IUarna3oHa CUIIbI
TOKa.

OOmass crommocTh kabenst C7, moiydeHHas NPHU TEepBOHAYAIBHBIX pacyerax, paBHsIACh
42648 y.n.e. (cM. A.3.2); Tenepb MOXHO OIIP €IEIUTh CTOMMOCTh, OCHOBAaHHY 0 Ha Y TOUHEHHOM
3HAYEHUM COTIP OTUBJICHUS IS )KWIbI ceueHneM 240 MM

[Ipu 3HaueHN M MAKCHUMAJIBHOTO TOKA HArpy3KH [, = 160 A BcromorarenbHasi BeTUUWHA Y
paBHa:

AT RN A U S
';-'(.:“1'_.) = - ] fﬂi_ - = |:|,J-_':.' e
N R N [(cm. (20)]

gy(240) = 1,3355 - 0,02774 = 0,03705.
OTcroaa noiy4aem:
".

e et L Qe
2B+ 40 '._]—C'.J-_'..' i 1-1.13 el [(em. (21)]

e
e

2
-
—

1.
B2

J PR [

-

=]

1
CT = 52,2 - 500 + 160 9,2341 - 500 = 2600 + 15827 = 41927 y.ie.  [(em. (11)]

B cpaBHeHun ¢ cymmoit 42648 y.n.e., MONMydYeHHOH Uil JAaHHOTO TMpUMepa MyTeM Ooiee
TP OCTOM Tp OLIE/TY P bl, BUTHO, UTO [P OM30IILUIO Y MEHBILICHUE 3aTpaT MeHee ueM Ha 2 %.

B.4 Onpenenenue 3K0OHOMUYHOTO pa3Mepa KUJIbI (cM. 5.2)

YucnoBble 3HAYEHUSL 1711 JAHHOT'O Pa3Jiena B3sAThl U3 IpuMepa B A 4.

IIpumep B A.4 mocie yTouHeHHs Kod(¢uimeHta B A 3JIEKTPHIECKOTO COTP OTHBIICHUS
IIEpEMEHHOMY TOKY IOKAa3bIBAeT, YTO HanOOJee 3KOHOMUYHOE 3HAUEHUE CEUYEHUs! JKWIbl PaBHO
269 MM’ uTO GIIDKE K cTaHIapTHOMy pasmepy 240 MM, 9EeM K pasmepy 300 e

Jlormy ckaercs 1p 0BEJIEHN € TIOBTOP HOM OLIEHKH 3TOTO pasMepa ¢ y TOUHEHHEM 3J1 KTP NIECKOTO
corp oTuBJeHHs KWibl. COOTBETCTBY IOIIUE JAHHBIC JJIs JKWIbI ceueHueM 240 yive TP UBECHBI B
B.2. Pacyernas Harpy3ka - 160 A:

T

Wil — 40

WD) =

T
ﬂﬂF -

l,-' __{:'U -\.] B I:I .-I . -
WAl EEE A [(em. (20)]

2y(240) = 1,3355 - 0,02774 = 0,03705.

Hxe npuBeneH pacder y JeIbHOTO 3JIEK TP MUECKOTO COTIP OTUBJIEHMS, Y TOYHEHHOIO C Y YETOM
TeMIIEp aTyp bl:

. f:r::r:ﬂu:en"][ 1 N 1 K
w20l —oozod 1-aiza,

= 30317 10339 = 30 Cne v (oM. (22)]

¥ HauboJIee KO HOMMYHOTO pa3Mepa:
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= - - - - - - -Il-l
160% 22341 3732 1077 1057 ..
— sRTT

i G [(em. (18)]

He3naunrenrHoe wu3MeHeHHE pa3mepa S,. [JeNaeT €ro 3Ha4eHHe HEMHOro Onmxke K
2
CTaHJap THOMY pasmepy 240 mm'. ,
OOmas croumocTh Kabens ¢ xuioit ceuenueM 240 MM~ Oy JIeT TOil ke, UTO U paccuuTaHHAS B
B.2.

2
Cpennsst Temriep atypa skwibl ceueHruem 240 MM~ B TE€UEHHE CpOKa dKCIUTy araiwu 0, p aBHa:

21

¢ Y - My
T i S O ]
TV 4 L1-0pErm -0, [(om. (19)]
Ipunoxenune JTA
(cnmpaBo4HoOe€)

CBe1eHUsI 0 COOTBETCTBHH CCHIOYHBIX MEKIYHAPOJAH bIX CTAH/IA PTOB
HAlMOHAJIbHBIM cTaHaapram Poccuiickoit @enepanuu u
JAeMCTBYIOIIUM B 3TOM KadyeCcTBe MEKI0Cy/1a PpCT BEeHHbIM CTaHAapTaM

Tabauma JIA.1

O6o3HaueHne
CCBUIOYHOTO Crenenb O6o3HaueHne 1 HaMMEHOBAHHE COOTBETCTBY IOLLETO
MEXTy HAp OJIHOTO | COOTBETCTBHS HaI[MOHAJIBHOI'O CTaH1apTa
CTaHaapTa
MDBK 60228:1978 MOD I'OCT 22483-77 «Kunbl TOKONPOBOAAIIME MEOHBIE U

aIOMUHUEBBIE sl Kabened, NPOBOJOB U IIHYPOB
OcHoBHbIe TapameTpbl. TexHudeck ue Tp e00BaHUs »

MBK 60287-1-1:1994 IDT I'OCT P MDK 60287-1-1-2009 «Kabenu s5ekTp naeckue.
Pacuer HoMmHaNIBHON TOKOBOM Harpy3ku. Yacts 1-1.
YpaBHeHus1 U1 pacdyera HO MUHAJILHOM TOKOBOW HArpy 3KH
(100 %-Hblit KO3 PUIIUEHT HATPY3KHU) U pacyeT NOTePb.
O0111e o0k eH s »

MD3BK 60287-2-1:1994 IDT I'OCT P M3BK 60287-2-1-2009 «Kabenu 31eKTp ude cKue.
Pacuer HOMuMHanbHOW TOKOBOW Harpy3ku. Yacte 2-1
Temnosoe COIIP OTUBJICHHE. Pacuer TEIJIOBOI'O
COIIp OTUBJICHUS »

MOK 60853 -

*

CooTBeTCTBYIOIIMI HAllMOHAJIbHBIM CTaHZAapT OTCYTCTBYyeT. Jlo ero yTBepikaeHus
P €KOMEH/IY €TCSl HCII0JIb30BATh MEP €BOJT HA Py CCKUM SA3bIK JTAHHOTO MEXKTY HAp OAHOTO CTaHAap Ta.
[TepeBoa nanHOro Mexk Iy Hap ogHOTO cranaapTa Haxoautces B OAO « BHUUKII».

[Ipumeuanue - B HacTosIme TabIMIIe CHOIB30BAHBI CIIEAY IOIIHME Y CIOBHBIE 0003HAYE HUS
CTEIEHU COOTBETCTBHUS CTAHAAP TOB:

- IDT - uneHTH4YHBI€ CTaH1ap ThHI;

- MOD - monuduimip OBaHHBIE CTaHIAP ThI.

KitoueBble croBa: 35eK Tp MUeCKUil Kabenb, TOKOBBIE HArpy 3KH, SKOHOMUYHBI M pa3Mep KHIITbI
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