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2. Theoretical bases of energy efficiency and resource conservation of traction and external power supply systems
of railways

Pedepar:

1. Inceprarist NpUCBsAY€Ha BUPIlIEHHIO HAYKOBO-IIPUKJIAAHOI Tpo6ieMU PO3POOKU TEOPETUYHUX OCHOB
€Heproe(EeKTUBHOCTI Ta PECYPCO30E€PEKEHHS CUCTEM TSATOBOTO i 30B-HIIHBOTO €JIEKTPONIOCTAYaHHS 3aJi3HULb. Y
pPOO6OTi Ha OCHOBI aHa3y €(PEKTUBHOCTI EHEPTEeTUYHOTO 3a0€3MeYeHHS IPOLECY IePEeBE3EHDb 3aJi3HNUIb
PO3p006JI€HO HAYKOBi IPUHIIUIIM €HEPreTUYHOI CTpaTerii Ta MeTO, BUBHAUEHHS II0TeHIlialy eHepro3oepeskxeHHs
3as1i3HULb. 3aNPONOHOBAHO PaLliOHAJIbHI CIIBBIHOIEHHS BUKOPUCTAHHSA €JIEKTPUYHOI i AU3EJIbHOI TATY Ta
IiBUIIEHHS €eHeproeeKTUBHOCTI TSITOBUX MEPEX i )KUBUJIbHUX JIiHill €HEeproCUCTeM 33 PAXYHOK 301/IbIIE€HHS

HaIpyry repepadi eHeprii o criokyBayva i MiHimi-3anii "cepegHporo nisaxy eHeprii'. Po3po6ieHo metoq, aHamlisy,



PO3PaxyHKy i MOJI€/II0BAHHS OCHOBHUX €JIEKTPOTEXHI-YHUX NTAPAMETPIB i IOKA3HUKIB €JIEKTPOTATOBUX MEPEX i
SKUBWJIBHUX JIiHIN eHeprocruc-TeM. 3alpolloHOBaHO HAYKOBI IT0JIOXKEHHS MifBULIEeHHS e(PEeKTUBHOCT] PEeKUMIB B
€JIEKT-PUYHUX CUCTEMaX 3 TSTOBUMU HaBaHTaKEHHSIMU. B OCHOBY 110JI0>KEHb [TOKJIaJIeHO 6ara-TOpiBHEBUI METO],
PeryJI0BaHHS HAIIPYTU i peaKTUBHOI IOTY)KHOCTI Ta METOJ], HEYITKUX MHOKUH [J1s1 YIIPABJIiHHS PEXXUMaMU
€JIEKTPUYHOI TSrM. BCTaHOBJIEHO, 1110 MIPU BiZICYTHO-CTi HABAHTAKEHHS OJHOTO i3 IIeYel TSIrOBOi MiICTaHILi
3MIiHHOTO CTPYMYy B OfHi i3 (a3 >KUBUJIBbHOI JIiHii IPOTiKae akTMBHO-€MHICHUH CTpyM. Po3pobiieHo cucteMy
PEUTUHIOBUX OLIHOK CTaHy €HEepreTU4HOi 6€3eKU MPoLecy NepeBe3eHb 3aIi3HULb. 3allpOIIOHOBAaHi HAyKOBO
OOIPYHTOBaHI MPUHIUIINA PO3BUTKY T€X-HOJIOTI] eKCIIyaTallil e1EKTPUYHUX CUCTEM 3 TATOBUMU HABAHTKEHHSIMU
3a CTaHOM i Mi-HIMaJIbLHIMU BUTPaTaMU B IIPOLIECi iX JKUTTEBOTO LIUKITY, 110 B CYKYIIHOCTi BUpillye IIpo-6yemy

pecypco30epesKeHHsI.

2. he dissertation is devoted to solving the scientific applied problems of the devel-opment of theoretical bases of
energy efficiency and resource saving of systems traction and external power supply railways. Scientific principles
of power strategy and method of determination of potential of energy-savings of railways are developed. The
rational ratios of use of electric and diesel traction are proposed. Determined specific costs of energy re-sources
for the perspective up to 2020. In the work the general methodological approach of the directed choice of
technology of increasing energy efficiency of traction networks and feeding lines of power systems by increasing
the voltage of energy transmission to the consumer and minimizing the "medium energy path" is developed. The
method of analy-sis, calculation and modeling of basic electrical parameters and indicators of powertrain
networks and power lines of power systems is developed. The scientific principles of increasing the efficiency of
modes in electric systems with traction loads, which are based on the multilevel voltage and reactive power
regulation method and the principles of choice of type of adjustable compensation devices, are developed. It was
first established that the absence of a load of the left or right shoulder of the power supply of the traction
substation of the alternating current leads to the flow of active-capacitive current in one of the phases of the
supply line. The system of rating assessments of the state of energy security of the process of transportation of
railways has been developed. The scientifically grounded principles of the development of the technology of
operation of electric systems with traction loads on the state and mechanical costs in the course of their life cycle,
which solves the resource conservation problem in general, are developed. In general, the results of the work make
a significant contribution to the development of modern electrical equipment for traction supply systems.
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