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1. TligBuieHHs €(PEKTUBHOCTI €KCILIyaTallii pyXOMOTo CKJIaZy 3aJli3HUYHOTO TPAHCIIOPTY IIPU IEPEBE3EHHI

3€PHOBUX BaHTaXIiB

2. Improving the operational efficiency of railway rolling stock during the transportation of grain cargo

Pedepar:

1. Inceprartiist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAUAaTa TEXHIYHUX HayK 3a creljanbHicTio 05.22.20 -
€KCIIJIyaTaliisi Ta pEMOHT 3aC00iB TPaHCNIOPTY. — JIHIIPOBCHKUI HAlliOHAIbHUI YHIBEPCUTET 3a1i3HUYHOTO
TpaHCIIOPTY iMeHi akamemika B. Jlazapsna, m. [IHinpo, 2020. Iucepranis npucBsyeHa npobseMi MiiBUeHHS
e(eKTUBHOCTI CUCTEMU eKCIlTyaTallii pyXOMOro CKJIany IIpU NepeBe3eHHi 3epPHOBUX BaHTaXKiB 3aJ1i3HUYHUM
TPaHCIIOPTOM Ha €KCIOPT. Y nucepTallii BAKOHAHO BCeGiYHMI aHasli3 po6eMHU MifBULlleHHS e(PeKTUBHOCTI
3a1i3HIYHUX [1IePEeBE3€Hb 3€PHOBUX BAaHTAXIB 10 MOPCbKUX NMOPTIB Ha eKcnopT. Cepesi OCHOBHUX IIPOGJIeM — 3HaYHA

PO3IIOPOLIEHICTh CTaHIIill HABAaHTA)KEHHSI Ta HeIOCKOHAJIa CUCTEeMa IJIaHyBaHHS [lepeBe3eHb. [1J1s1 10g0IaHHs UX



po6JieM IIPOIOHYETHCS BIIPOBAIKYBATH BiINIPaBHULIbKY MapLIPyTU3allilo, a ii y1aHyBaHHS 37iiICHIOBATH 3
BUKOPUCTAHHSAM HAayKOBOTO Migxony. OTpMMaHO KOMILIEKC 3aJIeXKHOCTEN, 1[0 BU3HAYAIOTh €(PEKTUBHICTD
BMKOPHMCTaHHSI 3aJ1i3HUYHOrO TPAHCIIOPTY IIpY NepeBe3eHHi 3epHa B 3aJI€XHOCTI Bifi BificTaHi, pOopMHU BJIACHOCTI
BaroHiB Ta CUCTEMU OpraHisallii nepese3eHs. [I71s1 OLiHKY e(peKTUBHOCTI Pi3HUX BapiaHTiB TEXHOJIOTIi IEPEBE3€HDb
3€pHa BUKOPUCTAHO YAOCKOHAJIEHY iMITAL[ilHy MOJ€JIb 3aJII3HUYHOIO HAMPSMKY. JIJIs1 BUSHAYE€HHS MOXKJIUBUX
palioHiB KOHLIEHTpallii HaBaHTa)KEHHS 3€PHA PO3PO6JIEHO METOAMKY, 10 6a3yeThCSl HA METOJAX KJIACTEPHOTO
aHaslizy Ta 6araToKpurepiaspHOi onTuMizauii. OTpumaHe pillleHHs J03BOJIsI€E OXOIUTHU BiJITPaBHULIBKOIO
MapupyTusauiero 7,5 MJH. T. 3epHa. BUKOHaHI JOCiIP)KeHHS OKa3ay, 0 MaplIpyTU3allis J03B0JIs€ CKOPOTUTH

00ir BaroHa mnpu repeBe3eHHi 3epHa y HopT Ha 27%...50%, a IpONyKTUBHICTb BaroHa 36i1bmutu Ha 25...75%.

2. The dissertation for obtaining a scientific degree of a Candidate of Technical Sciences (Ph. D.), specialty 05.22.20
- operation and repair of vehicles. - Dnipro National University of Railway Transport named after Academician V.
Lazaryan, Dnipro, 2020. The dissertation contains the results obtained by the author, which together solve the
scientific and practical problem of increasing the efficiency of transporting grain cargo by rail to seaports by
improving the operating system of the rolling stock. The aim of the study is to increase the efficiency of the wagon
fleet in the transportation of grain to sea ports through the introduction of senders routing of wagon flows. The
scientific results obtained in the thesis, as well as the developed methods, can be used to improve and evaluate the
system of organization of wagon flows for the transportation of grain cargo by rail to ports for export, planning the
distribution of grain cars for loading and traction rolling stock for grain trains. More than 95% of Ukrainian grain
export is carried out through seaports; more than 60% of grain cargoes are delivered to ports by rail. The analysis
shows that the existing system of rail transportation of grain goods for export often shows its inefficiency. Among
the main problems are the considerable dispersion and low loading capacity of the stations, the deterioration of
wagons and the imperfect system of handling them, the shortage of locomotive traction, and the organization of
transportation mainly by wagon consignments. One of the ways to increase the competitiveness of domestic grain
on world markets is to build an effective system for operating rolling stock of railway transport in organizing
export transportation. The analysis showed that the existing elevator and port infrastructure, as well as its
development dynamics, give reason to positively assess the opportunities for mastering promising volumes of
Ukrainian grain export. Grain is transported from linear elevators to ports by rail (up to 70% of the volume), road
(about 30%) and river (up to 3%) transport. One of the key problems of the existing system of rail transportation of
grain cargo is the significant dispersion of grain loading stations. One way to solve this problem is to concentrate
loading grain at the nodal stations. The dissertation found that rail transport is more competitive than road
transport at distances of more than 150 km when transported in Ukrzaliznytsia wagons and at distances of more
than 500 km in new own wagons. It was determined that the minimum additional costs that are associated with
the accumulation of cargo for the route train are achieved with a period of 4 ... 6 days and a distance of road
transport up to 30 km. Given the stochastic nature of the railways work, it is advisable to use simulation modeling
to evaluate the effectiveness of various options for the technology of rail transportation of grain cargo to sea ports.
For this purpose, in the dissertation, the simulation model of freight transportation in the railway direction was
improved by taking into account the possibility of organizing the movement of shipping routes from hub loading
stations, in particular according to a schedule. In the dissertation, a methodology has been developed for choosing
nodal stations and concentration areas of grain loading for the formation of route trains, which is based on the use
of cluster analysis apparatus, set theory and multicriteria optimization. This methodology allows to take into
account both the set of infrastructural and technological parameters of the transport network and operational and
economic criterions of effectiveness. The task of forming loading concentration areas around the node stations is
formalized as a multi-criteria optimization problem. In the final decision, 70 stations were included in 24 districts
of grain loading concentration, which, with minimal additional costs, provides the maximum total volume of grain
loading by route trains of about 7.5 million tons per year. Studies carried out using the developed simulation model
showed that the use of sender routing reduces the wagon turnover when transporting grain to the port by 27%,
and the use of technology for the movement of route trains by schedule allows to reduce the wagon turnover by
50% and increase its productivity up to 2 times, by compared to carloads.
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