IHOPOPMAIINHO-KEPVYIOUI

CUCTEMMN HA 3AJIBHUYHOMY TPAHCIOPTI

—pacxompl Ha MaTepHalbl,
PEMOHTa 3aMeUIUTENEH;

— pacxompl Ha MPOU3BOJICTBO CXKATOTO BO3IyXa JUIS
paboThI 3aMeIATENEH.

I[Ipu pacdyere SKCIUTyaTallHOHHBIX pacxXoJOB Ha
TIPOU3BOJCTBO CXKaToro BO3/TyXa YYUTHIBATACH
MOTPEOHOCTh B CXKATOM BO3AyXe I PabOThI caMuX
3aMeJyTuTeNe, Ha  MECTHble HYXJAbI, a  TakKKke
MOJKITIOYEHUE K KOMIIPECCOPHOW YCTaHOBKE YCTpPOWCTB
OUMCTKH TOPOYHBIX CTPETIOYHBIX MEPEBOJIOB U BO3MOKHYIO
yTEUKY BO3ayxa. Ha ocHOBaHMM paccunTaHHON MOTPEOHOM

3amaCHbeIC€ 4YaCTu I

MIPOU3BOJUTEIBHOCTH KOMIIPECCOPHOM CTaHIUY,
cocraBuBiiel 14,24 M*/MHH, TIpUHATA KOMIPECCOpHAs
YCTaHOBKA  TNPOM3BOJMTENLHOCTBIO 16,12 MYMuH  u

HOMHHAJILHOM MOITHOCTEIO Apurareist 90 kBr.

[lo pesynbraraM pacyeroB 3KOHOMHSI —KallUTAIbHBIX
BJIOKEHHUI HA OCHALICHUE COPTUPOBOYHON FOPKU CPEACTBAMU
MEXaHM3allMM C Yy4eToM CToMMOCTH | M 9H. B
opuenTupoBodHO 100 TBIC. y.€. COCTaBHT, BO3MOXKHAs
SKOHOMHSA 3KCIUTYaTallMOHHBIX pacxomoB —60,89 Tric. y.e.
B TOZI.

TakuMm 00pa3oM, palHOHAIBHOE pa3MeNICHHE Ha
BTOPOM  TOPMO3HOM  MO3MLIMK  JABYX  BaroHHBIX
samemuteneit 3BY-02 mo3Bonut odecrneuuTh BO3MOKHYIO
SKOHOMMUIO TO/IOBBIX IPUBEACHHBIX 3aTpaT 112,89 TrIC.y.C.

[lomygennsle  pe3ynbTaTBl  CBHACTENLCTBYIOT O
1IeTIeCOO0Pa3HOCTH IIPUMEHEHHS aJalNTUBHOTO IOJX0ZA
JUIL TIPOCKTHPOBAHMSA COPTHPOBOYHBIX YCTPOMCTB Ha
OCHOBE WCIIONB30BAaHUSI B  pacyeraX IPAaKTUYCCKH
JOCTIKMMOW  CKOPOCTH OUYCHb «XOpOIIEro» OeryHa
(popmyna (1)) ans 06OCHOBaHUS YKITaIKHA Ha TOPMO3HBIX
TIO3UIMAX PAlMOHAJIBHOIO KOJIMYCCTBA 3aMCIJIUTENICH C
YY4EeTOM  OCHOBHBIX  KOHCTPYKTHBHBIX  IIapaMeTpOB
COPTUPOBOYHOMN TOPKH.
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HNOPIBHSJIbHAM AHAJII3 EOEKTUBHOCTI
POBOTHU COHAYHOI EJJEKTPOCTAHIII

OmHUM 3 OCHOBHHMX Ta TEPCHEKTUBHUX ISl HAIIol
KpaiHU NUIXIB PO3BUTKY AJIbTEPHATHBHOI E€HEPreTHKU €
reHepailisi  eJeKTpUYHOI ~ eHeprii 3  BUKOPHCTaHHSM
COHSIYHHUX naHesen. HaiiOinbi CIPUATIMBUMU

KIIMAaTHYHAMH YMOBaMH JUIl PO3MIIIEHHS COHSYHHX
enexrpoctanuii (CEC) B YkpaiHi € niBaeHHUI perioH, ale
MIBHIYHUK PErioH KpaiHM Mae 3HAYHWA NOTEHI[ANn st
COHSYHOI CHEPreTUKH.

dakTopy, 1O BIUIMBAIOTh Ha BEJIMYMHY TIeHepauil
eNeKTPOEHEPTiT:

- NOBEPXHs COHSAYHOI IaHeNni NepHeHAUKYIIsApHa
COHSYHHM IIPOMEHSIM, KyT HaXMIIy IO TOPU3OHTY € OJHUM
3 BU3HaYaJIbHUX napameTpiB HanarokeHHs (CEC);

- a3uMyT — KyT MK HampsMkoM Ha CoHue i
HAIPSIMKOM Ha TiBJICHb.

OnHUM 3 HAWBKIUBILIMX ITHUTaHb, KOTPi CTOSTH HPH
BUOOp1 COHSYHMX TaHeJed € PI3HOMaHITHICTh THINB Ta
TEXHIYHUX XapaKTEPUCTHK TaHedeld (MOHOKpPHCTAIIYHI UM
MOJMIKPUCTAIYHI TIAHEN), aJKe Bl TUITY COHSIMHOT naHe
3aJICKUTh, SIK COHSYHA CJICKTPOCTAHIIIST TCHEpyBaTUME
SIIEKTPOCHEPTII0 33 PI3HUX MOTOJHHX YMOB, SKY ILIOIILY
3aiiMaTMMe Ta CKUIbKM B cyMi KomtyBatume. B Oynb-
SKOMY  BUNAJAKy, COHf4HI  Oatapei MoHO  abo
MOMIKPUCTANIIYHI y COHSYHIA eNneKkTpocTaHiii 3a0e3mneuaTsb
CIIOXKMBAUCBI NEBHY aBTOHOMHICTD y €JICKTPOXXUBIICHHI Ta
JNO3BOJIAITH OTPHMATH BUCOKHMH piBeHb NpUOYTKY 3a

YMOBaMH TIPOAAXKY CIEKTPOCHEPrii MO  «3eICHOMY
Tapuady».
EdekruBHicTh poOOTH  COHSIYHOI  €IEKTPOCTAHIIIT

3aJIGKUTh Bil 0araTboX (aKTOpIB OCHOBHM 3 HHX €
Opi€HTAIlisl COHAYHOI TMaHenmi Ioao coHms. [laHens, ska
3a(hikcoBaHa B HANPSIMKY PIiBHO II0 CEPEINHI MK TOUKaMHU
3axomy 1 cxomy BTpadae 10 75% BiX MakcHMalbHO
MOXIIMBOI BUpPOOJICHHS B PAHKOBMHA i BewipHiii dac. B
pe3ysbTaTi KO0 KyT MajiHHS IIPOMEHIB Ha Oartapero Oyze
Manuid, TO 1 KITBKICTH BHPOOJICHOI EHEprii pi3Ko
3MCHIIYETHCS. BaTMBO Takok BpaxoByBaTH reorpadiuHi
KOOpAWHATHA PO3TAlIyBaHHS COHSYHOI CTaHII, OCKIJIbKH
IS miBHOYI YKpaiHM ONTUMAalbHUM KyT pO3TallyBaHHI
Oyne BiAMIHHMM BiJ TIBJCHHHX Ta CXIJHAX PETIiOHIB.
Hocartu Takux mapaMeTpiB MOXHa 3a JIOIIOMOTOO
Tpekepa, sIKHi 3a IONOMOTror0 iH(popMaIlii 31 crenialbHIX
JAaTYUKIB BU3HAYUTH ONTHUMAlbHE IOJIOXKEHHA I
coHsf4yHOI Oarapei Ta 3AiIMCHHUTH MOBOPOT ITATGOPMU 3
HEOOXiHY CTOPOHY Ta IIiJI HAJIEKHUM KyTOM.

Tpekepu sl COHSYHUX TaHenel OyBalOTh IEKiTBKOX
BUIIB, KEPYIOTbCS DPIZHUMH aIrOpUTMaMHU Ipu BUOOpi
HATPSAMKY, MaIOTh Pi3HI IPUBOJHI MEXaHI3MH.

Buninsore 1Ba OCHOBHHX THIH JHHAMIYHHUX CHCTEM
CTEKEHHS — OJHOBICHI 1 IBOBICHI.

— OIHOBICHI — IIPOTSATOM IHSI TPEKEep AaBTOMAaTHYHO
MOXX€ 3MIHIOBaTH KyT B TOPH3OHTAJIBHIA IUIOLIMHI.
CoHsT9HA CTaHIIA PyXaeThes Mo TpaeckTopii «Cxin-3axim» i
MOXe 30UTbITYBaTH CBOIO NMPOAYKTHBHICTH Ha 15-20% y
TIOPIBHSTHHI 31 CTATHYHOIO CHCTEMOIO,

— IBOBICHI — TpEKep PyXacThCs i B TOPH3OHTANBHIH, 1y
BEPTHKAJbHINH TUTONIMHI, TOOTO MOBEPTAECTHCA 32 COHIEM
JUlsl MakCMMaJibHOI eHeproedexTiBHocTi. Ha BijMiHy Bij
CTaTHYHOI CHCTEMH, MPOTITOM POKY MOXeE 301IbIIHTH
OpOAyKTHBHICTH Ha 35-50%.
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DETERMINATION OF ADDITIONAL
THERMAL LOSSES FROM HIGHER
HARMONICS IN AC MOTORS WINDINGS

Improving energy efficiency is a priority for the
development of asynchronous and synchronous electric
drives. To achieve maximum energy efficiency, a clear
numerical understanding of the components of power
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losses and methods for their elimination is required. In
particular, it is necessary to understand the contribution to
power losses from higher current harmonics by the amount
of total losses. This is due to the fact that the power and
regulation of most induction motors is by means of
frequency converters based on IGBT or MOSFET-
transistors (Fig. 1) [1].

The peculiarity of the frequency converter is that the
sinusoidality of the output current of the frequency
converter depends on the switching frequency of the power
transistors. There is a dilemma, the higher the switching
frequency of the transistors, the higher the sinusoidal
current of the induction motor and, accordingly, the lower
the power loss in the induction motor from higher
harmonics [2].

The increase in the number of general industrial
switching consumers of electricity significantly affects the
distortion of the form of voltage in the power supply
network. Thus, even under the condition of direct power
supply of the induction motor from a three-phase general
industrial network higher harmonics will take place. All
this determines the urgency of the problem of determining
additional power losses in the windings of AC motors from
higher harmonics [3].
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Fig. 1. Power circuit of a frequency converter with an induction motor

Considerable attention has been paid to the negative
influence of higher harmonics and inactive components of
load currents. However, it should be noted that the results
of calculations of additional losses in the active resistance
of electrical networks from higher current harmonics in a
number of publications differ significantly.

Additional losses of active power in three-phase load,
due to the flow of currents of higher harmonics, are
determined by the action of the skin effect and can be
defined as the sum of losses from each harmonic.

The skin effect makes the active resistance of the
network frequency-dependent and the resistance of the
network increases with increasing frequency, which causes
an increase in power losses in the power supply system.

From the above characteristics it is seen that at the same
frequency of the higher harmonic, the larger the radius of
the conductor, the greater the power loss. Thus, taking into
account power losses from higher harmonics under the
action of the skin effect is especially important for single-
core power supply systems with large wire radii, for
example, for single-core contact wires of the railway
power supply system. At the same time, the use of a
multicore cable eliminates the negative impact of the skin
effect on the losses in the conductors of the power supply
system from higher harmonics of currents in a fairly wide
range of frequencies. However, even in the absence of the
effect of the skin effect, higher harmonics cause an
increase in additional power losses in the network
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