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JJOKOMOTHUBHOI'O ITAPKY

INCREASING THE EFFICIENCY OF THE
AUTOMATED LOCOMOTIVE FLEET
ACCOUNTING SYSTEM

Ha  3amisamysoMy — TpaHcmopTi — YKpaiHu
BIIPOBA/DKYETHCS ABTOMATH30BaHI CIy:KOOBI IYyHKTH
YeproBOro JIOKOMOTHBHOTO Aemo. [IpocTiit 3aTpuMaHux
JIOKOMOTHUBIB Ha CTaHIIIMHUX KoOIisx abo y 1emo

CIPUIHHSE HeeCKTHBHE BHUKOPHCTAHHS
iHDpacTPYKTypH CTaHIIIH, 3aiiBe 3aITy4eHHS
JIOKOMOTHUBHOTO  TIApKy, 3MCHIIEHHS  NPOBi3HOI

CIPOMOXHOCTI HalpsIMKiB, MTOJAOBKEHHS TIepiony o0iry
nokoMoTuBiB [1-3].
JloBxkMHA 1 Maca CKJIAMiB IMOi3iB i3 MPUBATHOIO

TATOI0  3aI©KUTh BiJ TOTYXHICHUX TapaMeTpiB
NPUBATHUX  JIOKOMOTHBIB,  KOPHCTOi  JOBXHHH
CTaHUIWHUX KOMiH Ta penbedy MiITHOK.

Hamanus iHpopMmamii  1mMOJ0  TPHUBAaTHHX

JIOKOMOTHBIB, TOKOMOTHUBHHUX Opuran y cuctemy ACK
BIT V3-€ mig wac BigmpaBieHHS 3 Miclb 0Oa3yBaHHS
(npuemHaHHS) CTPYKTYPHOTO M APO3 LTy
(perioHanpHOrO 0Qicy) BUKOHYETHCS BiJIIMOBINAIIEHUMHI
crerianicraMmu CTPYKTYPHOT'O miapo3 ATy
(perionanpHOrO 0icy).

TexobciyropyBanHsl TPUBAaTHUX JIOKOMOTHBIB
MPOBOJIITh TEXHIYHI MpPAIBHUKA Ta JOKOMOTHBHI
Opurajm BiacHMka napky JokomorusiB  (BIL).
Pobounii cran mpuBaTHUX JIOKOMOTHBIB 3000B’s3aHUIA
BIJITIOBIZIATH TOJIOKCHHSIM pPeryiaMeHTyrounx aktiB AT
«YKp3aTi3HULID).

YTpumaHHs NPUBATHHUX JIOKOMOTHBIB
3abe3neuyroTh JokomotrBHI komanau BITJL. Tlocayru 3
3a0e3MeYeHHs IPUBATHIX JIOKOMOTHBIB IT1ITOTOBJICHUM
abpa3MBOM 1  PIAMHOIO  MOXYTb  HAJaBaTHUCh
JIOKOMOTHBHHMH JCIIO IiC/Is MiAIMCAHH KOHTPAKTIB.

BuKkoprcTaHHsS NPUBATHOrO JIOKOMOTHBA JUIst
NPOBEJICHHS MaHEBPOBHX OIEpalliid JI03BOJIAETBCA 3a
YMOB HOTIEPEJHBOTO TTOTO/PKEHHS TAKOTO BUKOPHUCTAHHS
31 crapmmM  koopauHatopom  BILJI,  HasBHOCTI
BI/IIIOBITHUX BUCHOBKIB 1HCTpYyKTOpa-mammHicra BITJI
PO MPOXO/KEHHS TEOPETUYHHX Ta MPAKTHYHHX
TeCTyBaHb  (BUIPOOYBANBHHUX MO3J0K) Ta  TiX
KOHTPOJIEM KepiBHUKA MaHEBPOBIB [0, 7].

[MoBioMJICHHSI OO0 Y3TO/DKCHHS BHI3Jy Ha
KOJIi 3arajJbHOr0 KOPUCTYBAHH Ta rpadiky KypCyBaHHs
Moi37y i3 KOMEPUIHUM JIOKOMOTUBOM Yy CTPOK, IIIO HE
MEPEBHIIYE YOTHPHOX TOMMH, NPOTATOM TEPMiHY
YHHHOCTI OIEPATUBHOTO (mo6oBoro) TUTaHY
eKCIUTyaTallii KoMepiiifHOro JJOKOMOTHBA, BUPOOHUUNM
(perionanpuumM) migpo3aiiom BILJI HangcwiaeThcs Ha
CTaHIIi BiANPABJICHHS Ta MPU3HAYCHHSI.

OOMiH JTaHUMHU MiX 3aJTI3HHYHUM
aZMiHICTpallisiMM  IIOAO  OpraHi3alii mepeBe3cHb
BiJJOYBA€THCsI Y BUTJISIII TUCIIETYEPCHKOIO CIOBIIIICHHSI
Ha nepeady 3a3HaueHUX TOI3/1iB Yepe3 CTUKOBHUIT B30I
HE MI3HIIIE HIX 332 YOTUPHU TOAWHH JI0 HAOIMKCHHS IO
BKA3aHOTO BY3JIa.

Bumaua TI'HJI 3nificHIOETbCS Ha  CTAHIIAX
¢opMyBaHHI cocTaB  TOi3AIB 3  KOMEpLilfHUM
JIOKOMOTHBOM Ha BCIO 30HY EKCILTyaTarlii.

st 3a6e3medeHHsT CBOEYacHOI 0OpOOKHU BaroHiB
1 BimmpaByieHHS (MpuiMaHHA) 1X 31 (Ha) cTaHIii (-10)
KepiBHUKOM MaHeBpoBux poOiT (JCL{ abo JCII) Ha
cTaHIii BigmpaBieHHS (MpUHAMAaHHA) 3a  yYacTio
geproporo mo nimpHHIN PI[YII, V3 mnpoBoguthcs
MOTOYHE IUTAHYBaHHS (YHKIIOHYBaHHS TIPUBAaTHOTO
JIOKOMOTHBA Ha CTAHIIii BiIIOBITHO JOOOBOTO IUIaHy a00
"Ad hoc" mnanyBaHHs, PO MO CMOBINAETHCS YEPTOBHH
(mucrieTyep) BUPOOHWYOro BiIIUTYy (pEriOHAIBLHOTO
uentpy) BJIIL.

Krnacugikaropu, 1m0 3aCTOCOBYIOTbCS Ul
¢ikcamii BmacHux nokomoruiB B ACK BII VY3-€:

peectp opranizaniii — BmacHukiB BJIII; karanor
MapIIpyTiB NepecyBaHHS JIOKOMOTHBIB.
Hnst  3abe3medyeHHs  Bi3yamizalii  BJIacHHUX

nokomotueiB B ACK BIT Y3-€ B kartanor nianpuemMcTs-
JUPEKIi JOJAaroThCs: BUJ OpraHi3alii 3ajJi3HUYHOTrO
CIOJIYYCHHS, HOMEp JIePXKAaBH, YHIKAJIbHUM  KOJI
KoMMaHii (BIAMOBIAHO 10 €JUHOTO JAEPKPEECTPY
opranizaiiii Ta yctanoB Ykpaiau — €[IPTIOY).

OCKiIBKM TIPUBATHI JIOKOMOTUBH HE MAarOTh
3aII3HUYHOI JMPEKIi TPUITUCY, BHKOPUCTOBYIOTHCS
MOHATTSI «YMOBHA 3aJ3HHUI TPUIACY», «YMOBHA
JIAPEKITisT TPUINCY», 10 BCTAHOBJIKOKOTHCS 3TiAHO 3
poszrauryBanusm ¢ipmu BJIIT.

Indopmariiss npo TNpUBATHI JIOKOMOTHBH, SIKi
MalTh JIO3BUI  POOOTM HA  KOJISAX  CHUIBHOIO
KOpUCTyBaHHs, HaaxoauTh 10 ['TOL] uepe3 migposin [
BIJITIOB1THO /1O KOHTPAKTY 3 oprauizarieto BJIIL.

Bazoio  pesynbraTHBHOrO  (PYHKIIOHYBaHHS
OMEPATOPCHKOI CTPYKTYPHU-BJIACHUIIl TATOBOTO CKIAay
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piBHs
KUIBKOCTI1

BHCTYIIAE 3a0e3reueHHs HaJIeKHOTO
TPAaHCHOPTYBaHHA 3@  pamiOHAJBHOI
HEoOX1AHOTO /I (GYHKILIH MapKy.

3anpornoHoOBaHO  PO3MIMPUTH  MOBHOBA)KCHHS
APM JIOKOMOTHMBHOIO €m0 M Yac JIsUTbHOCTI
MeHe[Kepa cepBiCHOTO 0dicy onepaTopchKoi KOMITaHii-
BJIACHUKA TATOBOT'O CKIIA[y.

[MorpeOye ymocKOHaJCHHS MEXaHi3M KOHTPOIIIO
PHU3UKIB MiJl Yac eKcIDTyartallii omepaTtopchkoi Gipmu-
BJIACHHKA JIOKOMOTHBHOTO TIAPKY.

HeoOximuuii mapk JIOKOMOTHBIB HE Mae
TIEpEeTHHATH MEXY MIKOBUX 3Ha4YeHb, MO JEMOHCTPYE
JIOX1JTHY JisUTBHICTB (hipMU Ta 30€pE)KCHHS CTaHJIApTHIB
TATOBHMX OJIMHHUIIb.

IIpocyBaHHs y 3a3Ha4eHOMY acleKTi BHMarae
MOJANBIIOr0 IM(PPOBOro 3a0e3MCUCHHS BAHTAXHOTO
pPyXy Ha KONISX 1 cepel CIOXKHBAaYiB TPaHCHOPTHHX
CepBICiB.
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IHOPIBHSIHHSI EPEKTUBHOCTI .
TEXHO.JIOFII/I“OHTI/IMBAIIIi TPAEKTOPIN
PYXY PEMKOBOI'O TPAHCIIOPTY

COMPARISON OF EFFICIENCY OF
OPTIMISATION TECHNOLOGIES OF SPEED
TRAJECTORIES OF RAILWAY TRANSPORT

The reduction of energy consumption while
maintaining timetables is one of the most important
priorities for transportation systems. Electricity costs
typically account for a significant portion of
transportation companies' operating expenses, with
traction power accounting for approximately 40-60% of
total energy consumption in such systems.

One approach for solving the problem of
reduction of energy consumption is the use of
optimisation algorithms for analysis and improvement of
speed trajectories by searching for more efficient train
control strategies. The optimisation problem is
considerably complicated by the variety of operating
conditions, gradients, volumes of traffic and
characteristics of the rolling stock used.

An additional challenge for the use of optimised
trajectories is the need to make real-time decisions in
automatic train control systems. The task of keeping a
train on an optimised trajectory can be roughly seen as
having two phases: the phase where the automatic train
control system keeps the train on a pre-calculated
optimised trajectory, and the phase of intense targeted
braking with a stop at a given coordinate.

Optimisation of the speed trajectory of any
vehicle is the process of finding the dependence of the
vehicle's speed v on its coordinate s or time ¢, which
minimises (or maximises) a certain target value. As a
rule, the task of trajectory optimisation is to find a
trajectory v(s) or v(t) that would minimise the total
energy consumption for the movement of vehicle A.
There are many approaches to optimisation, each with its
own advantages and disadvantages.
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