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VYET BBICIIMX TAPMOHUWK MPU UCCAEJOBAHUMN JMHAMHUYECKON YCTOMYUBOCTH
Y3JI0B JIEKTPOSHEPTETHYECKUX CUCTEM C ACHHXPOHHOU HAT'PY3KOU
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B crarbe paccMaTpHuBaeTCs HECHHYCOUIATEHOCTD MUTAIOIIET0 HAPSDKEHHS B y371aX AJIEKTPO3HEPTeTHISCKUX CHCTEM
C aCHHXPOHHOI! Harpy3koi. OycaHo BIUSHNUE HECHHYCOMIAIBHOCTH MUTAIOIIETO HAMPsHKEHHUs: HA MOMEHT, pa3BHBaeMBbIil
ACHHXPOHHBIM JBHTaTeeM. VccnenoBaHo BIMSHIE 3HAYCHHUS CKOJIBKEHUSI BEIOETa aCHHXPOHHOTO JIBUTATEIISI HA BO3MOXK-
HOCTb €T0 camo3arrycka. IToka3aHo, 4To Ha BO3MOMKHOCTb CaMO3aITyCKa aCHHXPOHHOTO JABUTaTeNs CYIECTBEHHOE BIUSHHUE
OKa3bIBAIOT TAK)KE €r0 KPaTHOCTh MAKCHMAJIHHOTO MOMEHTA U BEJIMYMHA HAYAIBHOTO MOMEHTA HCHOJIHHUTEIHHOTO OpraHa
paboueit MammHbl. OnucaHa pa3paboTaHHas MaTeMaTUUecKas MOZETb pacueTa CaMo3allycka aCHHXPOHHOTO JBUTATels,
YUHTBIBAIOIIAS] HECHHYCOUJAIBHOCTH MUTAIOIIET0 HanpshkeHwst. [IpuBeieHa GII0K-cXxemMa anroputMa pacuéra caMo3arycka
ACHHXPOHHOTO JABUTaTeNs MPU HECHHYCOMIAIBHOCTH MUTAOIIETO HaNpsbkeHUs. McenenoBaHo BIMsSHUE MaccOrabapuTHBIX
TIapaMeTpOB ACHHXPOHHOTO JABHTAaTeNs Ha XapaKTep N3MEHEHHS eT0 CKOPOCTH IIPH caMmo3arycke. [loka3aHo, 4To HECHHYCO-
UJIAITBHOCTb MUTAIOIIETO HANPSKEHNS IPUBOAUT K YBEITMUEHHIO BPEMEHH CaMO3aITyCka aCHHXPOHHOTO IBUTATEIs.

THE ACCOUNTING OF THE HIGHEST HARMONICAS AT RESEARCH OF DYNAMIC
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Plankov A.A.
Omsk State Technical University (644050, Omsk, prospect Mira, 11) , e-mail: plankov_al@mail.ru

In article the non-sinusoidal of voltage at the nodes of electrical power systems with asynchronous loading
is considered. Influence of the non-sinusoidal of voltage on the moment developed by the asynchronous engine is
described. Influence of value of sliding of the asynchronous engine on possibility of its self-start is investigated. It is
shown that frequency rate of the maximum moment and size of the initial moment of executive body of the working
car have essential impact on possibility of self-start of the asynchronous engine also. The developed mathematical
model for calculating the self-start of engine, taking into account the non-sinusoidal voltage is described. It is shown
a block diagram of the calculation of the self-start of the asynchronous engine with non-sinusoidal voltage. The
influence of the weight and size parameters of the asynchronous engine on the behavior of its speed at self-start is
investigated. It is shown that non-sinusoidal of voltage leads to longer of self-start time of the asynchronous engine.
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B crarbe paccMaTpUBAIOTCS HECUHYCOMAIBHOCTD B JIEKTPOIHEPIETHUECKUX CHCTEMaX € Y4ETOM JIOTOIHUTEIb-
HOTO HarpeBa TOKOBEAYIIMX YacTeil 1 BO3MOXKHBIE IIOCIECTBHS HeydeTa HarpeBa TOKOBEAYHIMX dacTeid. Onmcansl
TEIUIOBBIE MPOLIECCHI B TpaHc(hopmaTopax u kabemsx. FccnenoBaHo BiIMsHUE (HaKTHUECKOI TeMIepaTypbl TOKOBEILY-
IIMX YacTeil Ha pacyeT HeCHHYCOUIAIBLHOTO PeKIMa U pacdeT MmoTepb MomHocTu. [TokasaHo, 4To TeMneparypHas 3a-
BHUCHUMOCTb MOJKET ITOBJIMSATH Ha PACIIPOCTPAHEHHE BBICIIMX TapPMOHUK, TCHEPUPYEMBIX APYTHMMH HUCTOYHUKAMU. Takxke
MOKa3aHo, YTO IIPH pacueTe MoTepb M BEIOOPE MEPOIPHSTHIA 110 CHIDKEHHIO ITOTeph Hey4eT HarpeBa MOKET IPUBECTH K
cepbe3HbIM ornbKaM. JIoka3aHo, YTO y4eT HarpeBa JIaeT BO3MOXKHOCTh YyTOYHUTh PACYETHOE CHUKEHHE NOTeph Oolee
4yeM Ha 40 %. CrenaH BBIBOJ O L1eJIeCOOOPa3HOCTH y4eTa HarpeBa TOKOBEIYIINX YacTel IPU BEIOOpE MEPONIPHUATHH MO
CHIDKEHHMIO NIOTEPb U YIYUIICHHIO TOKa3aTeNIel KauyecTBa IEKTPOIHEPIHH B CETSAX MPOMBIIIICHHOTO THIIA.
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In article are considered a non-sinusoidal in electrical power systems taking into accounting of an additional heating
of the current-carrying parts and the possible consequences of not accounting of heating of current-carrying parts. Thermal
processes in transformers and cables are described. The influence of the actual temperature of the current-carrying parts
on calculation of the non-sinusoidal mode and calculation of power losses is investigated. It is shown that the temperature
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dependence can influence the distribution of the higher harmonics generated by other sources. It is also shown that at
calculation of losses and a choice of measures to reduce the losses not accounting of heating can bring to serious errors. It
is proved that the accounting of heating makes it possible to refine the estimated reduction in losses more than 40%. The
conclusion is drawn on expediency of the accounting of heating of current carrying parts at a choice of actions for decrease
in losses and to improvement of indicators of quality of the electric power in networks of industrial type.
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O00cHOBaHA HEOOXOIMMOCTh BHEIPCHHSI COBPEMEHHBIX M TEPCIICKTHBHBIX TPAHCIIOPTHBIX CPEICTB TEKYILETO CO-
JIepIKaHMs HKENIE3HOOPOKHOTO MyTH. [IpHBeIeHBI PIMEPHI CYIIECTBYIOIIMX MEPCIIEKTHBHBIX TPAHCIIOPTHBIX CPEICTB Ha
KOMOWHHUPOBAHHOM (aBTOMOOHIIBHOM H 5KEIC3HOOPOKHOM) XOTY, TO3BOJISTFOLIUX OCYIISCTBISATH Pa3MEIICHHE U TEPEBO3KY
000pyIOBaHUS U MEXaHU3UPOBAHHOTO MHCTPYMEHTA, & TaK)Ke BBIONHATH MEPEBO3KY paOOUYMX, BXOISIINX B PEMOHTHEIC
Opuraibl, MPU MPOU3BEICHUNA UMU PAOOT MO TEKYIIEMY COICPIKAHHIO U PA3TMYHBIM BHaM PEMOHTA YKEIIC3HOIOPOKHOTO
myTtH. [IpuBeneHo onpeneneHne TEXHUKA Ha KOMOMHUPOBAHHOM XOMY. BBISBIICHBI pa3uyHbIe OTEYECTBEHHBIE U 3apyOek-
HbIC KOMITaHWUH, 3aHMMAFOIINECS MPOU3BOJICTBOM TEXHUKH Ha KOMOMHHPOBAHHOM XOmy. [IpHBEICHO ompeneeHue myTepe-
MOHTHO JIETYYKH. YCTaHOBIICHBI JOCTOMHCTBA U HEIOCTATKH ITy TEPEMOHTHBIX JIETY4eK Ha KOMOMHHPOBAaHHOM XOJTY, TIPOH3-
BOIUMBIX Ha Oa3e aBromoOmieit KamA3 1 'A3, moka3aHbl MX KpaTKHUE TEXHUUESCKUE U IKCILTYaTal[MOHHBIC XapaKTePUCTHKH,
COCTaB 000OPYIOBaHNS, a TAKKe Ha3HAUYCHHE. BIIBICHBI KOHCTPYKTUBHBIE 0COOEHHOCTH KOMOMHHPOBAHHOTO XO/1a ITyTepe-
MOHTHBIX JieTy4eK. CliesiaH BBIBOJT O 1IEJIeCO00Pa3HOCTH MOJOOHOTO HATIPABICHHS PA3BUTHSI JKETIC3HOMOPOKHOM TEXHUKH.
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Substantiates the necessity the introduction of modern and advanced means of transport current maintenance of
railway track. The examples of existing outlook vehicles combined (road and rail) speed, allowing for accommodation
and transportation of equipment and power tools, and used to carry workers belonging to the maintenance crews at
work they work on current maintenance and repair of various types of railway. Is the definition of vehicles in the
combined speed. Identified a variety of domestic and foreign companies engaged in the production vehicles of the
combined speed. Is the definition of vehicles for road repairs. Established advantages and disadvantages of vehicles for
road repairs on a combined move made on the basis of KamAZ and GAZ, shows their brief technical and operational
characteristics of the equipment, as well as the appointment. Identified design features combined speed vehicles for
road repairs. The conclusion about the feasibility of such a direction of railway equipment.
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[IpuBeneHbI MPUMEPHI CYIICCTBYIOIIUX JIETKOBBIX aBTOMOOMIICH-BHEIOPOKHUKOB Ha KOMOMHHUPOBAHHOM (aBTO-
MOOMIIEHOM U JKEJIE3HOIOPO)KHOM) XOAY, TIO3BOJISIOIINX MMPOBOANTH MOCTOSHHBIN M KaueCTBEHHBII KOHTPOJIb M AHa-
THOCTHKY KEJIC3HOIOPOKHOTO MYTHU C HEIBI0 MPOGMIAKTUKY U JATbHEHIIET0 YCTPAHCHHUS €0 BO3BMOXKHBIX HEHCIPAB-
HOCTell. BBISBIICHBI pa3InYHbIC OTEUYECTBCHHBIC U 3apyOeKHbIC KOMIIAHUH, 3aHUMAIOIIHECs TPOM3BOICTBOM TEXHUKH
Ha KOMOWHHPOBAHHOM XOJ1y, IIPUBEICHBI X KPATKHE XapaKTCPUCTHKH. PaCKpBITO ONpee/icHie TEXHUKH Ha KOMOMHU-
POBaHHOM XOy. YCTaHOBIJICHBI JOCTOMHCTBA M HEOCTATKH IS 1€()EKTOCKOITHON TEXHUKH Ha KOMOWHHPOBAHHOM XOIY,
MPOM3BOIUMOIT Ha Oa3e aBTomMoOmiel YA3, MoKa3aHbl UX KPATKHE TEXHUYCCKHUE M IKCITyaTaIl[MOHHBIC XapaKTePHCTH-
KH, a TaKKe Ha3HAUCHHE. YCTAHOBJICHBI JOCTOMHCTBA M HETOCTATKH ISl TEXHUKU HA KOMOMHHUPOBAHHOM XOIY, IIPOU3-
BOJIMMOI Ha 0aze aBromodmieii Ford, packpbiTo omnpeencHue IyOprKaiuu KeIe3HOJOPOKHBIX PEITbCOB, a TAKKE ¢&
HeoO0XxoauMOoCThb. ClieNnaH BBIBOJI O IIETIECOO0Pa3HOCTH TAKOTO HAIIPABICHUS PA3BUTH KEJIE3HOTOPOKHON TEXHUKH.
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The examples of the existing off-road cars in the combined (road and rail) course that allow for continuous and high-
quality monitoring and diagnostics of railway track to prevent and further reducing its possible problems. Identified a
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