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1. TligBuUIIEHHS! €HePreTUYHOI €(PEKTUBHOCTI CUCTEMHU TSTOBOTO €JIEKTPOIIOCTAYaHHS IOCTIMHOTO CTPYMY IIPU

LIBUAKICHOMY pycCi

2. Increasing of the DC traction power supply system efficiency at high-speed traffic

Pedepar:

1. Incepranis NpUCBsY€Ha BUPIlIEHHIO aKTyaJbHOTO HAyKOBO-TIPUKJIA[HOTO 3aBIaHHsI - MiIBULLIEHHS €eHEPTeTUYHO]
€(pEeKTUBHOCTI CUCTEM TITOBOTO €JIEKTPOIIOCTaYaHHS IIOCTIHHOTO CTPYyMY IJIIXOM PO3POOKU HAYKOBUX ITPUHIIUIIB
1o0yJOBY CUCTEM PO3IIOZiINIEHOr0 KUBJIEHHS, SIKi MAKCUMAaJIbHO BIIMCYIOThCS B iCHYIOUY iHQpacTpyKTypy IJIs
3a0e31e4yeHHs MBUIKICHOTO PYXy MOi3ZiB, 1110 Ma€ iCTOTHE 3HaY€HHS 7151 €JIEKTPUYHOTO TPAHCIIOPTY. Y pobOoTi Ha
OCHOBIi €KCIIEpUMEHTAIbHUX JAOCJiIPKEHb PEKAMIB HAlIPYTU Ta IIOTY>KHOCTI B CUCTEMI TSITOBOTO
€JIEKTPOIIOCTAYAHHS [IOCTIMHOIO CTPYMY BCTAHOBJIEHO, L0 KJIACUYHI CUCTEMU LIEHTPAJII30BAHOTO KUBJICHHS HE

IO3BOJISIIOTH [IOBHOIO MipOI0 326€311eYUTHU HeoOXiiHI YMOBU [1J1s1 BIIPOBAI)KEHHS MIBUIKICHOTO PYXy Ha iCHYyIOUNX



JiHisX. Bepiie po3po6sieHO KOHLEMNLi0 106yJ0BY €HeproePeKTUBHUX CUCTEM PO3IIOMAiIEHOTO XUBJIEHHSL.
30Kkpema, 3aIpONIOHOBAHO 3[iMICHIOBATU NIE€PEXi]] Bill CUCTEMU LIEHTPAJi30BAHOTO KUBJIEHHS 4,0 PO3MOIiNeHO1
CHCTEMU 3i 30epe>KeHHSIM iCHYI040i iHPpacTPyKTypU KUBJIEHHS TATOBOi MepeXKi: pO3TalllyBaHHS TATOBUX
IifCTaHILi} Ha MiCLli iCHYIOUHUX, @ OGHOArPeraTHYX MiJCTaHLil - HA IIOCTaX CEKLiOHYBaHHS. [Ipu 1boMy HabyB
NOJAJIbLIOTO PO3BUTKY METOJ] PO3PAXYHKY MUTTEBUX CXEM CHUCTEM TSITOBOTO €JIEKTPONIOCTAaYaHHs Ha 6a3i QyHKLiN
OIIOpY B YAaCTHHI PO3paxyHKYy IOTYKHOCTI TATOBUX MMiJCTaHLiN, HEOOXiNHOI 171 3a6e31eYeHHs] PeXUMY CTaJIoro
CIIO>)KMBAHHS [TOTY>KHOCTI IIPU PYCi €JIEKTPOPYXOMOT0 CKJIaAly i3 3aJaHMM PiBHEM BTPAT HaNpyru. BctaHoBieHO
JOLJIBHICTb 3aCTOCYBAHHS [JBOX [IEPETBOPIOBAJILHUX arperarTiB 3arajibHO0 NOTYXHICTIO 10 MBT, a 11s
opHoarperartHoi migcranuii - 5 MBt. CTBOpeHO MaTeMaTUYHY MOJieJsIb 3MiHU CTPYMY ¥ HaIllpyTr'u B TSATOBOI Mepexi 3
BUKOPUCTAaHHSIM HEJIHITHOrO PEKYPEHTHOIO aHaJli3y, 10 JO3BOJISIE€ OLIHUTHU SKiCTb IIPOLECIB €JIEKTPOCIIOKUBAHH S
Ta 00J1aCTi CTilIKOI pOOOTH CUCTEMU TATOBOTO €JIEKTPONocTadanHs. CTPyKTypa MOJieli JO3BOJISIE BUSIBUTU
IIPUXOBaHi CKJIa0Bi mpouecy. HabyB nojanbuoro po3BUTKY METO, 3a0€311€4eHHSI CTIHKOCTI POOOTH CUCTEM
TATOBOTO €JIEKTPOIIOCTAaYaHH4 [TIOCTITHOTO CTPYMY B YaCTHHI BUKOPUCTAHHS HEJIHIMHOTO PEryJsiTopa Halpyru.
JJoBeIeHO, 10 PETYJIATOP 3 HEJIHIHUM 3aKOHOM YIIPaBJIiHHS Mae Kpallly po6acTHICTb, a 30Ha cTabinisalii Hanpyru
B TATOBI MEPEXI IIPY 3aCTOCYBAHHI HEJIIHIMHOIO perynaropa B 3-4 pasy MUpLIA, IOPIBHAHO 3 BUKOPUCTAaHHAM
JIiHIKHOTO peryssTopa. Peasnisalis cuCTeMU PO3MOLiE€HOrO XUBJIEHHS JO3BOJISE IOPIYHO €EKOHOMUTU HA
DOCIigHIN finsgHui 2,879 MJIH I'PH 32 paxyHOK 3MEHIIEHHS BAPTOCTI BTPAT €JIEKTPUYHOIL €Heprii B cCucTeMi

€JIEKTPOIIOCTAYaHHA.

2. The thesis is devoted to the solving of the actual scientific and applied task of increasing the energy efficiency of
DC power traction systems by developing scientific principles for the construction of distributed power systems
that fit into the existing infrastructure to provide high-speed traffic, which is essential for electric transport. In
work on the basis of experimental research of voltage and power modes in the system of DC traction power supply
was proved that classical systems of centralized power supply do not allow to provide the necessary conditions for
the introduction of high-speed traffic on existing lines. Voltage values both on the buses of the traction load, and
in the traction lines, have a significant range of oscillations. If there is a significant reserve of installed aggregate
power at traction substations in Ukraine, there are no means of voltage modes regulation in the traction lines.
Existing foreign and Ukrainian developments the energy efficiency increasing for DC traction power supply
systems require significant capital investments and do not take into account the peculiarities of the organization
of high-speed traffic. Therefore, it is necessary to develop energy-saving technology of distributed power with the
maximum use of existing infrastructure, taking into account the features of the load of high-speed trains. For the
first time were developed the scientific principles of energy-efficient systems of distributed traction. Firstly, it was
proposed to make a shift from the centralized power supply system to the distributed one, with the preservation of
the existing supply infrastructure of the traction network - the location of traction substations in place of existing,
and one unit substations on the sectioning points. Secondly, was developed method of calculating of the
instantaneous traction power supply schemes on the basis of the resistance functions by calculating of the
traction substation’s power necessary to provide a mode of steady-state consumption during movement of the
electric rolling stock with a given level of voltage losses. Also was proposed to use two rectifier units with a total
capacity of 10 MW and 5 MW for one aggregate substation Furthermore, was developed the mathematical model
for simulation ot the current and voltage in the traction network using nonlinear recurrent analysis, which allows
to estimate the quality of the processes of electric power consumption and the area of sustainable operation of the
traction power supply system. The structure of the model allows to identify the hidden components of the
process. Also, was developed the method of ensuring the stability of the DC traction power supply system in the
part of using a nonlinear voltage regulator. The author proved that regulator with nonlinear control laws has the
best robustness and the area of voltage stability in the power network providing application of non-linear
regulator is 3-4 times wider comparing with linear regulator. Implementation of the distributed power system
allows to save annually on the test area 2,879 million UAH by reducing the cost of electricity losses in the power
supply system.
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