JloricTu4Hi TeXHOJIOTII HA MiANPHEMCTBAX TPAHCHOPTY i IPOMMCJIOBOCTI

BianoBiiHO 10 YMOB B3a€MO/I1i OKPEMHX IIJICUCTEM BaHTAXHOI1 CTAHIIi
MDK co00I0 Ta 3 aBTOTPAHCIOPTOM 3alpOINOHOBAHI MojeNl PoOOTH
KOHTEHHEPHOTO TepMmiHamy y mepexax [lerpi. Moneni onucyrOTh BaHTaKHI Ta
KOMEpLIiHI omepamnii Mo NpUHMaHHIO Ta BIANPABICHHIO KOHTEHHEPIB.
Po3pobiieni Ha miacraBi mepex lletpi Mopemi nai0Th MOXKIHBICTH BECTH
MOJICTIIOBaHHS POOOTH KOHTEHHEPHOTO WYHKTY HE TI0 CcepeiHiM abo
TEXHOJOTIYHUM, a MO0 HOpMax, IO ONEPAaTUBHO PO3PAXOBYIOTHCS, HA KOXKCH
KOHKPETHUN 00 €KT KEpyBaHHS.

Takox 3a JOMOMOTOI  CTOXaCTUYHOTO  MOJIEIIOBAHHS  OIMHUCAHO
GyHKIIOHYBaHHS KOHTEHHEPHOTO TEpPMiHATy NP BHUKOHAHHI BaHTAXKHHX
orepamiii is BU3HAYCHHSI PALIOHAIBHOI TEXHOJOTIT po0OTH MO MPSIMOMY
BapiaHTy MEPEBAHTAKCHHS BaHTaXiB. L[e 3HaYHO CKOpoOUYye 4Yac 3HAXOKCHHS
BaroHa Ha BaHTaKHOMY (POHTI, MPOCTii BaroHa Mijl BAHTAXKHUMH OIEPaLlisIMH
Ha CTaHlii, TEepPMIH JOCTaBKM BaHTaXy, 10 OCOOJMBO BAXJIUBO sl
BaHTAa)KOBJIACHUKIB.

Jnst  peamizamii paiioHadbHOI TEXHOJOTIT pPOOOTH KOHTEHWHEPHOTO
TEepMiHaJIy 3ampONOHOBAHO pO3pOOJEHY MOJENIh IHTErPYyBAaTHU B CHCTEMY
MIATPUMKA TPUUHATTS pimieHb B BiAnmoBigHI APM omepatuBHUX MpaIliBHUKIB
CTaHIIIH.
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Ukraine has a well-developed and extensive railway system. Which, for its
part, are of strategic importance for our state. Especially at present, when active
armed hostilities are taking place in large parts of the country.

In the conditions of imposed martial law, railway transport carried out the
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following tasks:

- evacuation of civilians from areas of most active armed hostilities;

- transportation of wounded civilians and military personnel;

- transportation of military equipment, ammunition and fuel;

- delivery of humanitarian goods;

As is known, the consequence of any armed hostilities is the destruction of
infrastructure, including railways. Therefore, when planning and organizing rail
transport, both freight and passenger transportations, there is a need to take into
account the risks and consequences of damage to this infrastructure.

For its turn, the factors influencing the magnitude of the risks of destruction
of railway infrastructure include:

- Minimum distance from the front line, state border or the Black Sea coast,
to a certain area;

- The number of military and strategic facilities near a given area;

- Availability of locomotive depots with fuel reserves;

- The size of railway stations in these areas;

- The size of railway junctions (by number of directions);

- The presence of high platforms on which it is possible to load and unload
military echelons;

- Topographic features of the area (the presence of bridges, viaducts,
OVerpasses).

Using risk theory, it is proposed to present the possible consequences of
infrastructure destruction in the form of 2 parts. One part includes the cost of
rebuilding the infrastructure E,.,;4. (tracks, CTC, catenary, etc.). The other part
provides the costs directly for the organization of passenger trains E,,,.

Econssq. = Er*sbué:d. + Eorg. (1)

The cost of rebuilding the destroyed infrastructure is calculated by the
formula:

Ersbuild, = Ckm + ctrack + Carrs:rucr + Csc (2)

Where, Cy,- the cost of restoring the catenary, UAH;

Cracr - the cost of restoring the track and the formation, UAH;

Couresiruer - the cost of restoration of artificle structures (bridges, overpasses,
viaducts, etc.), UAH;

C;. - cost of restoration of means of signaling and communication, UAH.

Due to the fact that the topology of the Ukrainian railways is a strongly
connected graph, there are many alternative routes for detours in case of
infrastructure destruction. However, when the destruction concerns only the
catenary, it is possible to use an additional locomotive (locomotive) to follow
the train on the same route. Therefore, the costs of organizing the movement of
passenger trains E,, are calculated by the formula:

Em"g = cdownrims d tdownrima + Cloc, + 5= Crrm’n.km (3)

Where, Ciownime- the cost of one hour of downtime of rolling stock, UAH /

179



JloricTu4Hi TeXHOJIOTII HA MiANPHEMCTBAX TPAHCHOPTY i IPOMMCJIOBOCTI

hour;

tdowntime - downtime, h;

Coc- the cost of an additional locomotive in case of damage to the catenary,
UAH;

S - length of the alternative route of the train, km;

C\rainim- the cost of one train kilometer, UAH / km.
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VYkpaiHa € BaXJIMBOIO TPAHCIIOPTHOKO JAHKOIO B €KOHOMIYHIA CHCTEMIi
€pponelickkux KpaiH Ta CXOIy, OCKUIBKM 3HaXOAUThCS Ha MEpPETUHI
MDKHApPOJIHUX TPAHCHOPTHUX KOPHUAOPIB Ta MAa€ PO3BUHEHY MEPEKY IUIAXIB.
BignoBigHO A0 1BOTO OJHUM 13 TPIOPUTETIB IISUIBHOCTI 3alli3HUIb €
onTuMi3allisi 00CATiB  TEepeBe3eHb, 10 Ja€ MOXJIUBICTh  MiJABUIIUTH
ehekTuBHICT poboTH ramy3i. OcTaHHIM dYacoM OOCSITM  TIepeBe3€Hb
3QJII3HUYHUM TPAHCIIOPTOM B HalIli KpaiHi MarOTh TEHJCHIIIIO J0 3MEHIIEHHS
3a TIEBHWMH BHJIaMH BaHTaXiB, aj€ HaBITh B IUX YMOBAaxX BiH 3aJIMIIAETHCS
MPOBITHUM TPAHCTIOPTOM 332 MACOBHUMH TEPEBE3CHHSIMH BAHTAXKIB 3aBJISKA
HAJIMHOCTI, KOHKYPEHTOCIPOMOXXHOCTI Ta e(EeKTMBHOCTI Ha JaibHi
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