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3. BpaxoByroun yHiBepcaJlbHICTh BiOparliitHoro obnagHaHHs, el METOJ] PEKOMEHIY€ThCS
BUKOPUCTOBYBATH /ISl TIJBHUINEHHA EKCIUTyaTalliiiHUX BIIACTUBOCTEN BHUpPOOY, y TOMY YHCII
3HOCOCTIHKOCTI.

CURRENT TRENDS IN THE DEVELOPMENT OF GRAIN TRANSPORTATION BY
RAIL
H.S. Baulina, PhD (Tech.), Associate Professor, Sputai I.P., master's student
Ukrainian state university of railway transport, Kharkiv

In the context of Ukraine's growing role as one of the world's leading exporters of
agricultural products, including grain crops, rail transport plays a key role in ensuring the logistics
chain between agricultural producers and port infrastructure. Recent years have been characterized
by a number of changes that have a significant impact on the organization, volume and efficiency
of grain transportation.

In the 2023/2024 marketing year, the volume of grain cargo transportation by rail in Ukraine
exceeded 35 million tons, which was a record figure for the last few years. Such dynamics is due,
on the one hand, to the high harvest, and, on the other hand, to the intensification of exports in the
context of partial blocking of sea routes and reorientation to land corridors.

One of the key trends is the introduction of route shipments, which allow forming full grain
carriers without the need to form them at marshalling yards. This approach significantly reduces
transportation time, increases railcar turnover and optimizes logistics processes. The route model
of transportation can ensure the transportation of more than 50 million tons of grain per year with
the proper level of infrastructure support.

After the start of the full-scale invasion, Ukrzaliznytsia, together with shippers, began to
organize new logistics chains for grain exports through the western land crossings. Today, grain
can be transported from Ukraine in three main ways. Export transportation is carried out through
the seaports of Greater Odesa. This is the most efficient and cost-effective way to export grain,
provided the ports are operating properly. Today, 92% of the total grain volume is shipped to the
ports. However, there is a significant risk due to dependence on the actions of the aggressor country.

Grain is also exported through western border crossings. This is the most expensive way to
export grain, and it has infrastructure constraints, including a lack of port capacity in neighboring
countries and limited railroad capacity. In addition, this route depends on the actions of the western
neighbors and the agricultural lobby, which complicates the normal export process. Currently,
between 500,000 and 1,000,000 tons per month are transported by rail through the western border
crossings. Grain exports can also be carried out through the ports of the Danube region with further
transshipment in the Black Sea (Romanian territorial waters). Transshipment is carried out in the
areas of Sulina and the port of Constanta. Every month, 100 to 150 thousand tons of grain are
transported to the Danube ports.

Under the influence of foreign policy challenges, intermodal transportation is becoming
increasingly important, when grain cargo is transported in containers by rail and then transshipped
to trucks or ships. The share of intermodal transportation in the structure of rail transportation
increased by 34% in 2023, and grain cargo accounted for almost half of such transportation.

Despite the positive dynamics, market participants are facing the problem of raising tariffs
for rail transportation. Ukrzaliznytsia's proposals to increase tariffs for the transportation of empty
wagons may put additional burden on the agricultural sector and reduce the profitability of exports.
Experts predict an increase in the cost of grain transportation by UAH 50-60 per ton. In addition,
there is a need to modernize the railway infrastructure and create regional hubs - powerful elevators
with high throughput capacity.

Rail transportation of grain cargo in Ukraine is undergoing a transformation. The key trends
include growth in transportation volumes, development of the route model, increasing importance
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of intermodal schemes and the actualization of infrastructure modernization. Further development
of the industry requires a balanced tariff policy, adequate financing and investment in the railcar
fleet, increased coordination between all participants in the logistics process, and the creation of an
efficient logistics network.

AHAJII3 OCOBJIMBOCTEM METPOJIOTTYHUX JOCAIJKEHD ITPH
3ACTOCYBAHHI METOAIB KOHTPOJIIO TOBIIUHU IIOKPUTTIB
non. Pomanuenko FO.A., x.1.H., Bactokos B.C., EE-221
Cxionoykpaincokuil HayioHanbHull yHigepcumem imeni Bonooumupa Jlans

MeTtoto poOOTH € NOCHIIKEHHSI Ta KOMIUIEKCHMM aHalli3 IPOBEJIEHHS METPOJIOTTYHUX
JOCII/KeHb MPU 3aCTOCYBaHHI METO[iB KOHTPOJIIO TOBIIMHH ITOKPUTTIB.

CraH 3aXxWCHHX TMOKPUTTIB Ta iX TOBIIMHA 0araro B YOMY BH3HAYalOTh SIKICTh Ta
JIOBIOBIYHICTB MPOAYKIIii, IO BUMTYCKAETHCS HA MIAMPUEMCTBAX.

[TigBUIIIEHHIO AKOCTI MPOIYKITIi Ta 11 KOPO31MHOI CTIHKOCTI CIIPHSIE MTUPOKE BIPOBAHKCHHS
y MPaKTUKY HEPYHHIBHUX CIIEKTPOMArHITHHX METO/IB KOHTPOJIO MOKPUTTIB. J[0 IIMX METO/iB, B
HepIry 4epry, BIIHOCUTBCS METOJ BUXPOBUX CTPYMIB, IO JO3BOJIIE BHUMIPIOBATH TOBIIMHY
nako(apOOBHUX, eMaJIeBUX, TEINIO3aXUCHHUX, KEpaMIUYHUX, CKJIOIJIACTUKOBUX, XIMIYHHX,
raJIbBaHIYHUX TTOKPUTTIB T TOBIIMHY TIAKyBaHHS.

JlakodapOHI NOKPUTTS HE TUIBKK 3aXUINAIOTh METAJIM B1Jl KOPO3ii, aje i BUKOHYIOTh Pi3Hi
GyHKIT: 320€3MeUyI0Th CTAaTICTh PAIIOTEXHIYHUX BIACTHBOCTEH, 3MEHIIYIOTh €JIEKTPU30BAHICTb,

30UTBIIYIOTh TEPMOCTIMKICTh 1 BHIIPOMIHIOBAJIbHY 3/IaTHICTh, MACKYIOTh BIiJ] ONTHYHOIO
nemu@pyBaHHS.

Cepen ranbBaHIYHMX TOKPHUTTIB BEJHMKE 3aCTOCYBAHHS OTPUMAH ITUHKOBI, KaJIMI€BI,
XpOMOBI, HIKEIIeBi, OJOB'SHI, MiJHI Ta CpiOHI TMOKPHUTTA, a TAKOX 3 IHIIWX JOPOTOI[IHHUX Ta
piAKICHUX eneMeHTIB. Tak, CpiOHI MOKPUTTS MiABUILYIOTh BIIOMBHY 3JaTHICTh CBITJIOTEXHIYHUX
Ta ONTUYHHUX MPUCTPOIB, 3HIMAIOTH MEPEXITHUHN OMIP Y MiCIIAX KOHTAKTIB, MMiBUIIYIOTh KOPO31HHY
CTIMKICTh BHPOOIB, IIO MPaLIOIOTh y JYXKHUX Ta arpecMBHUX cepeaoBumax. llpu mokputTi
Cpi0J0M, 30JI0TOM Ta IHIIUMH JOPOTOLIHHUMH MaTepialaMi MUTAHHS BUMIPIOBAHHS TOBITUHU
0e3nocepeHbO MOB'sI3aH1 3 EKOHOMIEIO Ta PO3YMHOIO BUTPATOIO IUX MaTepiaiB.

Jlns GaraTboX MOKPHUTTIB, HAMPUKIIAA, cpibna, OakaHuii, a 1HOJI 1 HEOOXITHUHN TiaIap i3
Mifi abo naryHi. JIns iHIIMX MOKPUTTIB SK MiAIIAp BUKOPUCTOBYETHCS HIKEIb.

JlocuiipKeHHs Ta JJOCBIJ] €KCIUTyaTallii IpuiaiiB MoKa3aiy, [0 eJIEKTPOOCaKEHI METaIIH 1
CIUTaBY MaOTh CHJIBHO CIIOTBOPEH1 KPUCTAJIIYHI TPATH 3 BEJIMKOIO KUIBKICTIO I€(PEKTIB YITAKOBKH 1
MOXYTh MICTUTH B CBOEMY CKJIaji JOMIIIKM. IXHS eJeKTpHMYHA HPOBIAHICTH i MarHiTHa
MIPOHHUKHICTH 3aJIeKaTh BiJl CKJIay BaHHH, TEMIIEpaTypH Ta PAAY 1HIINX (PaKTOpiB, y TOMY YUCII 1
TOBIIMHU MOKPHUTTIB. Ha AKICTh Ta BTACTUBOCTI MOKPHUTTIB BIUIMBAIOTh KOHIICHTPAIIIS €JIEKTPOITITY,
HasBHICTh Ta KUIbKICTh MOBEPXHEBO-aKTUBHUX JOMIIIOK.

ToMy s OTpUMaHHS JOCTOBIPHUX pe3yJbTaTiB BUMIPIOBAHHS TOBIIMHHM TajJbBaHIYHUX
MOKPUTTIB y BIAMOBIAHUX MiIPO3J1axX MiANPUEMCTB JOUUIEHO MaTH 100pe MOCTAaBIEHY CIYKOY 3
MiTOTOBKU Ta aTeCcTallil KOHTPOJIbHHUX 3pa3KiB Ta 3aX0/1iB TOBIIUHHU.

[InakyBaHHS — OJIUH 13 MPOTPECUBHUX HANIPSAMKIB 3aXUCTY KOHCTPYKIIMHUX MaTepialliB Bif
KOpO3ii B arpecuBHUX cepefopuiax. OTpUMYIOTh TUIAKYBAIBHHUN AP MIJISTXOM Tapsdoi MPOKaTKH
3aroTOBKU Ha MPOKATHHUX BepCcTaTax.

HagiTe npu cTporoMy moTpuMaHHI TEXHOJOTI MpoKaTy OTPUMATH JUCTH 3 PIBHOMIPHHM
IUTAKyBaHHSM JOCUTH BaXKKO Yepe3 Pi3Hy MIACTUYHICTh MaTepially MIaKyBaHHs Ta OCHOBH JIMCTA,
AKl TpU mpokaTi AehopMyrOTbCS HEOAHAKOBO. biigble TMIacCTUYHUN MIap IJIaKyBaHHS
«PO3TIKAETHCS B3IOBXK MPOKATKHU, a TAKOXK 710 KpaiB JUCTA, yTBOPIOIOUM NOTOBIIeHH:. Kpim Toro,
y Mipy OCTUTaHHS MeTajly TUIACTUYHICTh HOTO 3MiHIOEThCA. [le MpU3BOAUTH TaKOXK JI0 MOSBU Pi3HOT
TOBIIMHMU LIAPY IUIAKYBAaHHS y370BK MPOKATKU 1 BUKJIUKAE JTOKAIbHE 30YTTH.
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