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YAK 621.313

MIIBUILLEHHSA EHEPTOE®EKTUBHOCTI POBOTH TSITOBUX
EJIEKTPOJIBUI' YHIB IOKOMOTHUBIB HA OCHOBI
PEKYINEPATUBHOI'O T'AJIbBMYBAHHS TA IHTET'PAIIII CACTEM
HAKOINMWYEHHS EHEPI'TI

Hepyo6aubkuii Botogumup IlaBinoBuy, kKaHauaaT TEXHIYHUX HAYK, JOIICHT,
JOLIEHT Kadeapu CICKTPOCHEPTETUKH, EIEKTPOTEXHIKU Ta €JIEKTPOMEXaHIKH,
VYKkpaiHChKUH epKaBHHUM YHIBEPCUTET 3aTI3HUYHOTO TPAHCIIOPTY,
e-mail: nerubatskyi@kart.edu.ua, ORCID: 0000-0002-4309-601X

[TinBumeHHs: e)eKTUBHOCTI EKCILTyaTallii TITOBUX EICKTPOBUTYHIB JJOKOMO-
TUBIB € OJTHUM 13 HAaHOUIBIII AKTyaIbHUX HAMPSAMIB PO3BUTKY CY4aCHOTO 3aT13HUYHO-
r'0 TPAHCIIOPTY, OCKUIBKY €HEPTeTUYHI BUTPATH HA TATY CTAHOBIIATH ICTOTHY YacTKY
3araJbHUX EKCIUTyaTalliiHuX 3aTpar. B ymoBax 3pocTaHHs BUMOT JIO0 €HEProoIa-
HOCTI, €KOHOMIYHOI JOIIIBHOCTI Ta €KOJOTIYHOI CTaJOCTI TPAHCIHOPTHUX CHUCTEM
0COOJIMBOTO 3HAYEHHS HAOYyBarOTh TEXHOJOri, IO 3a0e3NeuyloTh palioHaJbHE
BUKOPHUCTAHHS €HEPrii B JUHAMIYHUX pexuMax pyxy [1].

ExcrnyaraitiiiHa eeKTUBHICTh TSITOBUX EJEKTPOIBUTYHIB BU3HAYAETHCA HE
JWIIe IXHIMH HOMIHAQJTLHUMH XapaKTEPUCTUKAMHU, ajié W 3/IaTHICTIO TSATOBOTO
eJIEKTpOIpuBOAa (PYHKLIOHYBATH 3 MIHIMAaJbHUMH BTPATAMH B IIUPOKOMY Jl1ara3oHi
pPeXKUMIB, XapaKTEpPHUX ISl JIOKOMOTHBHOI TSru. PeanbHi yMOBU poOOTH JIOKOMO-
THUBIB CYMPOBOIKYIOTHCS YaCTUMHU 3MiHAMU HaBaHTAXKEHHS, ITEPEXOJaMU MiXK PEKHU-
MaMH{ TSTH, BUOITY Ta rajibMyBaHHS, IO 3YMOBJIOE CYTTEBHI BIUTUB TEPEXiTHUX
MPOIIECIB Ha 3arajbHUMl eHepreTuuHuii Oamanc [2]. 3a Takux yMOB TpaauIliiiHi
MiAXO/AH, OPIEHTOBAHI MEPEBAKHO HA ONTHUMI3AIliI0 PEKUMIB TATH, HE JIO3BOJISIOTH
MOBHOIO MIPOIO peaji3yBaTH IMOTEHITIAT MiABUIICHHS €HEproeeKTUBHOCTI. 3HAYHI
pe3epBU 3HWKEHHS EHEProCHOKMBAHHS IOB’A3aHI 3 BUKOPUCTAHHSIM KIHETUYHOT
eHeprii pyxoMoro CKjamay, ska B KJIACHYHHX CHUCTEMaxX TaJbMyBaHHS IEPEBaXHO
PO3CIIOEThCS y BUTJISAI TeruioBux BTpar. Came TOMY 3acTOCYBaHHSI PEKyNEpaTHB-
HOTO TaJdbMyBaHHS Ta IHTErpailisi €HEepPreTMYHHUX HAKOMMYYyBayiB pPO3TISIAIOTHCS
SK TIEPCIIEKTUBHUN NUIAX yJOCKOHAJICHHS TATOBHX EICKTPOINPHBOIIB JOKOMOTHBIB
[3, 4].

Eneprernynuii nmoTeHian pexxuMmy peKyrnepaTUBHOIO rajJbMyBaHHs BU3Haua-
€THCS HE JIUIIE 3J]ATHICTIO TATOBUX EIIEKTPOJABUTYHIB MPAIFOBATH Yy T€HEPATOPHOMY
peXUMI, aje i yMOBaMH 1HTETpallii [bOro MpOoIeCy B 3arajbHy CTPYKTYpPY TATOBOTO
eJIeKTporocTadanns. Peamizaiis pexyneparii CypoBOKY€ETbCS CKIATHUMHU €JIEKT-
POMarHiTHUMH Ta €HEPreTHYHUMH TPOILECaMH, ITOB’SI3aHHUMH 3 TIEPEPO3MOALTIOM
MOTYXXHOCTI MK PYXOMHM CKJIQJIOM 1 KOHTAaKTHOI MEPEKEI0, OOMEKEHHSIMHU 3a
pIBHEM HAmNpyrd, a TaKOX HEPIBHOMIPHICTIO HABAaHTAXEHHS B MeEXaxX TATOBHUX
MiJCTaHIid [5, 6]. Y mpakTUYHKMX yMOBaX 4YacTHHA BIJIHOBIIIOBAHOI €HEPTii MOXKE
3QJIMIIATUCS HEBUKOPHUCTAHOKO Yepe3 HEIOCTaTHIO 3AaTHICTh MEpeXi MNpUMaTH
HAJJTUIIKOBY IOTY>KHICTh a00 Yepe3 BUMOTH I0J10 3a0e3IeueHHs 1 CTaO0lIbHOCTI.
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[le 3HmwKye IiHTErpambHy €QEKTUBHICTh PEKYNEPATHBHOTO TalbMYBaHHS Ta
aKTyajli3ye HeOOX1IHICTh MOIIYKY TEXHIYHHUX PIlIeHb, CIPSIMOBAHUX HA ITiBUILCHHS
CTYIIEHsI YTUJIi3allii eHeprii, o reHepyeThCs 1] Yac rajibMyBaHHs [7, §].

VY 11bOMy KOHTEKCTI IHTerpaLlis eHEpreTHYHUX HAKOMUYyBaudiB PO3IIIAIAETHCS
SK CUCTEMHMI 1HCTPYMEHT IMiJBUILIEHHS €()EKTUBHOCTI KE€PYBaHHS €HEPreTUYHUMU
NOTOKAMHU B TSITOBOMY eJieKTponpuBoai. HakonuuyBaiabHi HPHUCTPOI BUKOHYIOTH
¢ynkuiro Oydepusanii eHeprii, 3a0€3MeUyrOUH Y3rOJKEHHS MDK I T€Hepall€lo B
IpolLeCi rajJbMyBaHHSI Ta MOAAIBIINM BUKOPUCTAHHIM y PEXKHUMaxX TATH, KOMIICH-
cauii MKOBUX HaBaHTa)K€Hb a00 cTadumi3auli napaMeTpiB KOHTaKTHOI Mepexi [9, 10].
Takuii miaxiag T03BOJISIE MIHIMI3YBAaTH BTPATH, TOB’SI3aHI 3 BUMYIICHUM TEPEXOI0M
710 HEEHEPTroePEKTUBHUX PEKUMIB PO3CIIOBAHHS, a TAKOXK CTBOPIOE MEPEITYMOBH JIJIs
peanizalli afanTUBHUX CTpATErid eHeproMeHeHKMEHTY. Y MO€IHaHHI 3 1HTEIEKTY-
QIBHUMH CHCTEMaMU KEpyBaHHs IIe 3a0e3ledye MOXKINUBICTH ()OPMYBaHHS €HEPro-
€(eKTUBHUX TATOBHX KOMIUIEKCIB HOBOTO TOKOJIHHS, 3/IaTHUX y peajJbHOMY Yaci
ONTHUMI3yBaTU PEXKUMU POOOTHU EJIEKTPOJABUTYHIB, CHUJIOBUX NEPETBOPIOBAYIB 1
HAKOMHUUYYBaviB BIJIMOBIAHO 10 3MIH €KCIUTyaTallliHUX YMOB Ta 1HGPACTPYKTYpHHUX
obmexens [11].

Crnig TakoX BiI3HAYUTH, IO 3aCTOCYBAaHHS HAKONMUYYBAJIBHUX CHCTEM Mae
BKJIMBI EKCIUTyaTalllifHI HACIIIKH, SKI BUXOISITh 32 MEXI CYTO E€HEPreTHIHOTO
edekty [12, 13]. 3MeHIIEHHS HAaBaHTaXEHHS Ha rajJbMIBHI PE3UCTOPU Ta MEXaHIYHI
rajJbMiBHI IPUCTPOI CIIPHUSIE MIBUIIIEHHIO IXHBOTO PECYPCY Ta 3HM)KCHHIO BUTpAT Ha
TexHIYHE 00ciyroByBaHHs. OJHOYACHO ONTHMI3YETHCS pOOOTa TITOBUX EIEKTPO-
JIBUTYHIB y TMEPEXiTHUX PEXKUMaxX, OCKUIBKA HAKOMUYyBadl MOXYTh BUKOHYBAaTH
¢yHkUil0 Oydpepa MOTYXKHOCTI, 3rIaJKYHOUM MIKOBI CTPYMOBI HaBaHTaKEHHS Ta
MiABUIIYIOYN CTAa0IIBHICTh POOOTH EIEKTPONMPHUBOAA. TakMM YWHOM, IHTETparlis
HaKOMU4YYyBaviB (HOpPMY€E MIATPYHTS I KOMILIEKCHOTO MiBUINEHHS HAIAHOCTI Ta
e(EKTUBHOCTI TSATOBUX CHUCTEM, IO € OCOOIMBO BAKIMBUM JUISI JIOKOMOTHBIB, SIKi
MPaIO0Th B YMOBaX IHTEHCUBHUX €KCIUTyaTallHUX IIUKJIIB.

TexHOoJIOTTYHUI PO3BUTOK CUJIOBOI €JIEKTPOHIKH, CUCTEM KEPYBaHHS Ta HAKOIIH-
qyBaJIbHUX €JIEMEHTIB CYTTEBO PO3IIMPIOE MOXKIMBOCTI MPAKTUYHOTO BIPOBAIKEHHS
takux pimenb [14, 15]. CydacHi HakomuuyBadl XapaKTEPHU3YIOThCS 3ATHICTIO
NpaIloBaTH B pekUMax MIBUIKOTO 3apsay-po3psiiy, 0 € KPUTUYHO BAKIUBUAM JUIS
3aJ13HUYHOTO TPAHCIIOPTY 3 MOTO BUCOKOKO JUHAMIKOIO €HEpreTUYHUX Ipouecis [16,
17]. BukopuctaHHs 1HTENEKTyaJbHUX AITOPUTMIB KEPYBAaHHS MOTOKAMH €HEpTii Jae
3MOT'y KOOPAMHYBAaTH poOOTY TATOBOIO €JIEKTPOIPHUBOAA HA OCHOBI OTOYHOT'O CTaHy
CUCTEMH, TPOTHO3YBAaHHS HABAHTAXXEHb 1 ONTHMI3allii €HEPreTHYHUX PEKUMIB. Y
pe3yabTaTI MIJBUILYETHCS HE JUIIE €PEKTUBHICTh PEKYIEPATUBHUX MPOLIECIB, ajie |
3arajbHa CTIMKICTh (DYHKITIOHYBaHHS TSATOBOI MEPEXi, 1[0 Ma€ BAXKIUBE 3HAUCHHS JIJIs
PO3BUTKY E€HEProOIaHUX 3aJII3HUYHUX KOPUAOPIB Ta BIPOBAIKEHHS JTOKOMOTHUBIB
HOBOT'O ITOKOJTIHHSL.

OTxe, 3aCTOCYBaHHSI PEKYIIEPATUBHOTO TallbMyBaHHs y TIOE€HAHHI 3 1HTET-
palfi€ro eHepreTHYHNX HAKOMUYYBadiB € OJHHUM 13 HaWOUIbII ePEeKTUBHUX HAIPSMIB
MIJBUIIEHHS] €KCIUTYaTalllifHOi pe3yJIbTaTUBHOCTI TATOBUX EIIEKTPOJBUTYHIB JIOKO-
MoTHBIB. Takuil mijxin 3a0e3nedye 3MEHIIEHHS MUTOMHUX BUTPAT EJIEKTPOEHEPTii,
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MIJIBULIEHHS CTYNEHs yTHi3alli KIHETUYHOI eHeprii pyXy Ta ONTUMI3allil0 PEXUMIB
pOOOTH TATOBOIO E€JIEKTPOIPUBOAA B YMOBAaX 3MIHHMX HaBaHTakeHb. Kpim Oe3no-
CEpEIHbOI0 EHEPreTUYHOro eeKTy, IHTErpalisi HAKOMMYyBayiB CHPUSIE 3HUKEHHIO
TEIUTOBUX 1 MEXaHIYHUX HABaHTA)XCHb HA TaJbMIBHI CUCTEMHU, IMiJIBUIIICHHIO PECYPCY
oOmamHaHHS Ta TOKPAIIEHHIO HAAIMHOCTI JIOKOMOTHMBIB Yy TpOIEci TpUBaiIOi
eKcruryarailii. ¥ NepcrneKkTHBl PO3BUTOK IUX TEXHOJOT1i, 0COOJMBO B MO€JHAHHI 3
IHTENEKTyAIbHUMHU CHCTEMAaMH KE€pPYBaHHS Ta HU(PPOBUMH CTpPATErisIMUA ONTHMI3alii
€HEepPreTUYHUX TOTOKIB, CTBOPIOE MIAIPYHTA i1 (OPMYBaHHA aJdalTHBHUX,
eHeproe(peKTUBHUX 1 TEXHIYHO JTOCKOHAIUX TATOBUX CHUCTEM HOBOI'O MOKOJIHHS, IO
BIJIMTOB1TAIOTh CYYaCHUM BHMOTaM 3aJII3HHYHOT'O TPAHCTIOPTY.
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JOCIIZKEHA B3AEMO3B’A3KY MIK TEIINIOBUMU BTPATAMUAU
TA YACOM POBOTHU TIHEBMO/IBUI'YHA 13 30JIOTHUKOBUM
MEXAHI3ZMOM I'A30PO311OALTY

HikiTuenko Irop MukosaiioBu4, kaHa. TEXH. HayK, Jo1eHT kadenpu J[B3,
XapKiBCbKHUI HalllOHAIBHHUI aBTOMOOUTEHO-TOPOXKHIN yHIBEpCUTET, e-mail:
igor.nikitchenko@gmail.com, ORCID: 0000-0003-0741-3177
Tpodimenko Imutpo Oaexkcanaposuu, acuc. Kadgenpu /B3, XapkiBchkuit

HaI[lOHATBbHUI aBTOMOOUTEHO-IOPOKHIN YHIBEpCUTET, e-mail:
trofimenko.dmytro2002@gmail.com, ORCID: 0009-0003-5480-0775

Tema TermoBHUX BTpar y NMHEBMOJABHUIYHI € MaJOAOCITIIKEHOIO y 3B S3KY 13
BIJICYTHICTIO YHIBEPCAJbHUX PO3PAXYHKOBUX METOIUK, SIKI BPAaXOBYIOTb KOHCTPYK-
iMHI 0COOIMBOCTI KOKHOTO JIBUryHa [1, 2]. TakuM 4MHOM, BIZICYTHE HIATPYHTS JJIs
MOAAJIBLIOTO 3MEHILEHHS TEIUIOBUX BTPAT, IO XapaKTE€PU3YIOTh KUIBKICTh TEIUIOTH,
110 HE NTEPETBOPIOETHCS Y KOPUCHY POOOTY.

Mertoro € BU3Ha4eHHsI €()EKTUBHUX PEKUMIB pOOOTH MHEBMOJBUTYHA 3aBISKU
BCTAHOBJICHHIO 3aJIC)KHOCTI YaCTKM TEIUIOBHX BTpar Bin dacy Ta KKJ[ mexaniunmx
BTpAT.

[IpenmMeToM NOCTIKCHHS € BIUIMB dYacy, HEOOXITHOTO IS 3MiMCHEHHS |
noBHOro podouvoro nukiy, Ta KKJ[ MexaHiuHHX BTpar Ha 4acTKy TEIUIOBUX BTPAT y
ITHEBMOJ[BUTYHI.
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