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1. TTligBuIeHHs] eHepreTU4HOi e(PEeKTUBHOCTI CUCTEMH TSATOBOTO €JIeKTPOIIOCTAYaHHSI [IOCTIHHOTO CTPyMY IIpU

HIBUAKICHOMY pycCi

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

Pedepar:

1. luceprauisa npucBa4eHa BUPILIEHHIO aKTyaJIbHOTO HAYKOBO-TIPUKJIALHOTO 3aBAAHH — MiABUIIEHHS €HEPTeTUYHOI
€(PEeKTUBHOCTI CUCTEM TATOBOTO €JIEKTPOINOCTAYaHHS MOCTIMHOTO CTPYMY LIJIIXOM PO3POOKM HAYKOBUX NPUHLMIIB
11o0yJOBY CUCTEM PO3IIOJiJIE€HOr0 XUBJIEHHS, SIKi MAKCUMAaJIbHO BIIUCYIOThCS B iCHYIOUY iHPpaCTpyKTypy 1JIs1

3a06e3ne4eHHs MBUIKICHOTO PyXy MOi3MiB, [0 MA€ iCTOTHE 3HAYEHHS [JI51 €JIEKTPUYHOTO TPAHCIIOPTY. Y po0OOTi Ha



OCHOBI €KCIIEPUMEHTAIbHUX JOCIIIKEHb PEKAMIB HAIIPYTU Ta [TOTYKHOCTI B CUCTEMI TATOBOTO
€JIEKTPOINIOCTaYaHHS MIOCTIHOTO CTPYMY BCTAHOBJIEHO, IO KJIACMYHI CUCTEMU LIEHTPAIi30BAHOTO JKUBJIEHHS HE
IO3BOJISIIOTh [IOBHOIO MipOI0 326€31€YUTU HEOOXiiHI YMOBU [1J1s1 BIIPOBAIKEHHS MIBUJIKICHOTO PYXy Ha iCHYI0UMX
JliHisIX. Briepie po3po6sieHO KOHLENIIi10 MoOYyI0BY €Heproe(EeKTUBHUX CUCTEM PO3NOIiIEHOTO KUBJICHHS.
30KpeMma, 3alpPOINIOHOBAHO 3iMICHIOBATU IIE€PEXI] Bill CUCTEMU LIEHTPAJIi30BAHOTO KUBJIEHHS 0 PO3IOIIIIEHOI
CHCTEeMU 3i 30epe’KeHHsIM iCHYI040i iHPpacTPyKTypU KUBJIEHHS TATOBOi MepesKi: pO3TalllyBaHHSI TATOBUX
IiACTaHIi} Ha MiCLli iCHyIOUHMX, @ OGHOArperaTHUX MiJCTaHLi - Ha IOCTaX CEKLiOHYBaHHS. [Ipu 1boMy HabyB
[OAAJIBIIOrO PO3BUTKY METO], PO3PAXYHKY MUTTEBUX CXEM CHUCTEM TITOBOTO €JIEKTPOIIOCTAaYaHHs Ha 6a3i QyHKIiN
OTIOPY B YaCTHHI PO3PaxXyHKY IOTYKHOCTI TATOBUX MMiJCTaHLiN, HEOOXiNHOI 1 3a6e31eYeHHs] PeXKUMY CTaJIOro
CIIOKMBaHH4 [IOTY>KHOCTI IIPU PYCi €JIEKTPOPYXOMOTO CKJIafy i3 3alaHMM piBHEM BTpAT HaIlpyry. BCTAaHOBIIEHO
IOLIMBHICTb 3aCTOCYBaHHS IBOX M€PETBOPIOBAJILHMX arperariB 3arajibHoo MoTykHicTio 10 MBT, a s
onHoarperaTtHoi nigcranuii - 5 MBT. CTBOpeHO MaTeMaTU4YHy MOJEJb 3MiHM CTPYMY I HAIIDYTU B TATOBOI Mepexi 3
BUKOPHMCTAHHSIM HEJIHITHOrO PEKYPEHTHOIO aHaJli3y, 0 JO3BOJISIE€ OLIHUTHU SIKiCTb MIPOLECIB €JIEKTPOCIIOKUBAHH S
Ta 06J1aCTi CTifIKOi pOOOTH CUCTEMMU TATOBOTO €JIEKTpoInocTadanHs. CTPyKTypa MOJieli J03BOJISIE BUSIBUTU
IIPUXOBaHi CKJIaoBi nmpouecy. HabyB Noanbuioro po3BUTKY METO, 3a06€3M1e4eHHsI CTIHKOCTI POGOTH CUCTEM
TATOBOTO €JIEKTPOIIOCTAaYaHH ITIOCTITHOTO CTPYMY B YaCTHHI BUKOPUCTAHHS HEJIHITHOTO PEryJsiTOpa Halpyru.
JJoBeneHo, 110 PEryJIsaTop 3 HeJiHIHUM 3aKOHOM YIIPaBJliHHS Mae Kpallly po6acTHICTb, a 30Ha cTabinisalii Hanpyru
B TATOBI MEPEXI IIPY 3aCTOCYBAHHI HEJIIHIMHOIO perynaropa B 3-4 pa3u WUpPLIA, IOPIBHAHO 3 BUKOPUCTAaHHIM
JIIHIAHOTO peryisaTopa. Peanisallisa cCTeMU PO3IOLAINIEHOIO JXUBJIEHHS J03BOJISE IOPIYHO EKOHOMUTU Ha
DOCIigHIN AinsgHui 2,879 MJIH IPH 32 paxyHOK 3MEHIIEHHS BAPTOCTI BTPAT €JIEKTPUYHOIL €HEPrii B cCucTeMi

€JIEKTPOIIOCTa4YaHHA.

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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