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YJIOCKOHAJIEHHSA ITPOLIECIB TPAHCHIOPTHO-JIOTICTHYHOI
AAJIBHOCTI HIVIAXOM BUKOPUCTAHHSA EJIEKTPOMOBLJIIB B
YHPABJIIHHI JIAHIIOI'OM ITOCTAYAHHSA

HocranoBka nmpodjemMu. B Mexax (yHKIIOHANBHIX 00JacTel JIOTICTUKH 3a0e3MeuyeThcsl BUKOHAHHS OIeparii Ta
(yHKLIH, OB’S3aHUX 13 3aKyIiBIISIMK, BAPOOHULITBOM Ta 30yToM. [lepemileHHs: cCMpoBUHH, HariB()aOpHKATIiB Ta FOTOBOT MPO-
JYKLIT € MOXJIUBUM Y BHITAJIKY 3aCTOCYBaHHS TPAHCIIOPTHUX 3aC001B, 1[0 aICKBATHO BiIOOpaKae MPAKTHIHE 3HAYCHHS KOHLISTILI{
TPaHCHOPTHO-JIOTICTHYHOT AisTbHOCTI. ToMy, 1100 H0CATTH ONTHMI3ALi JIOTICTUYHKX (DYHKIIIH Ta oepaltii, i, Ik HaCJiI0K - METH
JIOTICTHKH, BAXJIMBIM aCTIEKTOM TIOCTae BUOIp CyJacHUX TPAHCTIOPTHUX 3acO0IB TS 3MIHCHEHHS TIepeBe3eH BaHTaXKiB. Oriepartii
i3 3aCTOCYBaHHSIM TPaMLIIHIX aBTOMOOUTEHHX TPAHCIIOPTHUX 3ac00iB 3a3BUYall CTAHOBIISITh HAHOUIBIII BUTPATH i3 CYKYITHUX
JIOTICTHYHIX BUTPAT, IO 3yMOBIICHO 3aKYITIBIISIME ITAJTFHOTO Ta MACTHIIFHIX MaTepiaiB, HAJICKHOIO OPTaHi3aIliero IX CepBiCHOIO
00CITyroBYBaHHS, y TOMY YHCJIi CBOEYACHOTO Ta KOMILICKCHOT'O BUKOHAHHS YCIX BUIIIB TEXHIYHOIO 0OCITYTrOBYBaHHs. Y 3B’5I3KY 3
LIUM Y CBITI CTPIMKO PO3BHBAETHCS KOHIIEHILSI BIIPOBA/DKEHHS EJIEKTPOMOOLIIB, 3MIHIOIOUHN YSIBJICHHS IIPO MOKIJIMBOCTI aBTO-
MOOLIA 3 eNEeKTPUYHNM TIPUBOIOM He JIHIIIE SIK IHMBITyaIbHOTO 3ac00y IS IIepeCyBaHHs, a i TPAHCTIOPTY, SIKWil HaOyBae aKTy-
AJIBHOCTI B raity3i JIOTICTUKY Ta BAHTXKHHX I1EPEBE3CHb.

Merto10 podOTH € aHAITI3 Cy9aCHOT'O CTaHY eJIeKTPOMOOiIeOyIyBaHHS Y CBITI Ta YKpaiHi, a TAKOJK OOTPYHTYBaHHS IIIIXIB
onTHMi3alil BAKOPUCTaHHS aBTOMOOUIBHHX TPAHCIIOPTHHX 3aC00iB 3 €NEKTPUYHNM IPUBOJIOM B YIIPaBIiHHI JIAHIIIOTOM MOCTa-
YaHHS, 3QJICXKHO BIJI iX TEXHIYHUX XapaKTEePUCTHUK.

PesyabTaTn. HaBenieHo 3pa3ku eneKTpoMOOLTiB, siKi BUTOTOBIIIOTECS B KpaiHax €C ta CIIIA. Po3risHyTo MOXKIHMBICT
3aCTOCYBAaHHS ENIGKTPOMOOLIIIB SIK OCHOBHHX TPAHCHIOPTHHX 3ac00IB 38 YMOBH X IIPHCTOCYBAHHS B CEPEIOBHILI JIAHIIFOra IOCTa-
YaHHs1. 3arPOIIOHOBAHO CXEMY BUKOPHCTaHHS eJIEKTPOMOOLIIIB B IPOLIEC] YIIPABIIiHHSI JIAHIIFOTOM IOCTAYaHHsI, sIKa OXOILIIOE PO-
30CepeKEHHS eJICKTPOMOOLITIB BIIITOBITHO 10 (QYHKI[IOHABHIX 00JIACTEH JIOTICTHKY. [IpeIcTaBIeHor0 CXeMO0 BUKOPHCTAHHS
€JIEKTPOMOOLITIB B TIPOLIECT YIIPaBITiHHS JIAHIFOrOM TIOCTaYaHHs 13 BpaxyBaHHsM (pyHKIIOHAJIbHUX 00JIacTei JIOTiCTHKY BCTAHOB-
JICHO, TII0 HAHOLIBII JOITHHO Ha €TaIax 3aKyITiBelb Ta BUPOOHHIITBA 3aCTOCOBYBATH EIIEKTPOMOOLITI BAHTAKOITLTHOMHICTIO 1,75—
36 TOHH, a JI0 MICLIb PO3IOJIUTY — TAKOX JI0JIATKOBO BaHTaXKOMITHOMHICTIO 110 1,75 ToHH. EnexTpomo0ini BaHTa)OIT IHOMHICTIO
1o 700 Kr eeKTHBHO 3aCTOCOBYBATH 3 METOO HAJIAHHS CEPBICHHX IOCIYT Ta TEXHIYHOI MATPHMKH B TIPOIIECI YIPaBIiHHST
JIAHIIFOTOM MOCTAYaHHsL.

HaykoBa HOBH3HA [I0CITi/DKEHb HIOJIATAE B TOMY, 110 BIIEpIIIE 3 BHKOPHCTaHHAM «Mozieni poGOTH OJTHOTO TPAHCTIOPTHOTO
3ac00y Ha MapIIPyTi» OTPUMAHO 3aJIE)KHOCTI Yacy repeOyBanHs efekTpomMoOitie Renault Kangoo Z.E., Volkswagen e-Crafter ta
Tesla Semi B ymoBax poOOTH MapIIpyTYy, BiJI BIICTaHI IEPEBE3CHB.

Kniouoei cnosa: norictuka, GyHKI[IOHATIBHI 00JIACTI JIOTICTHKH, €JICKTPOMOOLTH, KOHIICTIITisI, 3aKyITBJIsL, BHPOOHHUIITBO,

30yT, cepaic.

V. I. Tovarianskyi, A. A. Renkas, D. V. Rudenko
Lviv State University of Life Safety

IMPROVING OF PROCESSES OF TRANSPORT AND LOGISTICS ACTIVITY BY
APPLYING ELECTRIC VEHICLES IN SUPPLY CHAIN MANAGEMENT

Formulation of the problem. Within the functional areas of logistics, operations and functions related to pur-
chasing, production and sales are carried out. Moving raw materials, semi-finished products and finished products are
possible in the case of the use of vehicles, which adequately reflects the practical importance of the concept of transport
and logistics activities. Therefore, to achieve optimization of logistics functions and operations, and, as a consequence,
the goals of logistics, an important aspect is the choice of modern vehicles for the transportation of goods. Vehicle oper-
ations usually represent the largest total logistics cost due to the purchase of fuel and lubricants, proper organization of
vehicle service, including the timely and comprehensive performance of all types of maintenance. In this regard, the
concept of introducing electric vehicles is rapidly developing in the world, changing the idea of possibilities of an electric
car not only as an individual vehicle for transportation but also as a transport, acquires relevance in the field of logistics
and freight transport.
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The purpose of the work is to analyse the current state of the electric vehicle industry in the world and Ukraine.
As well as to substantiate ways to optimize the use of electrically powered vehicles in supply chain management, depend-
ing on their technical characteristics.

Results. Samples of electric vehicles produced in the EU and the USA are shown. The possibility of using electric
vehicles as the main vehicles is considered, provided that their dispersion in the middle of the supply chain is taken into
account. A scheme for the use of electric vehicles in the supply chain management process is proposed, which covers the
dispersion of electric vehicles following the functional areas of logistics. The proposed scheme for the use of electric
vehicles in the supply chain management process, taking into account the functional areas of logistics, has established
that it is most expedient to use electric vehicles with a carrying capacity of 1,75—36 tons at the stages of procurement and
production, and additionally with a carrying capacity of up to 1,75 tons to distribution points. Electric vehicles with a
carrying capacity of up to 700 kg can be effectively used to provide services and technical support in the process of supply

chain management.

The scientific novelty of the research is that, for the first time, using the "Model of one vehicle on the route", the
dependence of the stay time of electric vehicles Renault Kangoo Z.E., Volkswagen e-Crafter and Tesla Semi in the oper-
ating conditions of the route, on the distance of transportation was obtained.

Keywords: logistics, functional areas of logistics, electric car, concept, procurement, production, sales, service.

Beryn. CiToBuii Ta BITYM3HIHUMN OIS HAYKO-
BUX TIpallb Ta JITEPaTypHUX IDKEPEN CBIAUUTH, IO
MeTa JIOTICTHKH BBAYKAETHCS JTOCSTHYTOIO Y BHIIAJKY
JOCTABIISIHHS PECYpPCiB  CBOEYACHO, Y BHU3HAYCHE
MiCIIe, KUIBKICHO, SIKICHO Ta 3a MiHIMaJIbHUX BHTPAT
[1]. Tpu 1iboMy HU3KA ITPOIIECIB, SIKi 3AIHCHIOIOTHCS HA
UIIXy QyHKI[IOHYBaHHS JIAHITIOTa ITOCTA4aHHsl, yTBO-
PIOIOTh MeXi (PYHKIIOHATBHUX 00JIACTEH JIOTICTHUKH,
30KpeMa, BKJIIOYAIOYM €Tald 3aKyIiBejilb, BHPOO-
muirrBa Ta 30yty [2]. TlepemilieHHs CHPOBHHH,
HamiB(abpHKaTiB Ta TOTOBOI MPOAYKIIii € MOKINBUM
y BUNAJKY 3aCTOCYBaHHS TPaHCIOPTHHX 3aco0iB, IO
aJIeKBaTHO BiJI0Opa)kae MPaKTHYHE 3HAUYCHHS KOHIIETI-
il  TpaHCOpTHO-IOricTHYHOI  misutbHOCTI  [3]. 3
OTJIsTy HA ONTHMI3AIliI0 JIOTICTUYHUX (QYHKIIIH Ta orre-
parttii, i, IK HACTiJOK — JOCATHEHHS METH JIOTiCTHKH,
BaKJIMBUM aCIIEKTOM ITOCTa€ BUOIp CydacHHX TpaHC-
MOPTHUX 3acO0IB I 3MIHCHEHHS TepeBe3cHb BaH-
taxiB. [Topyd 3 M 0coOIMBOT yBaru 3aciyroBye Mu-
TaHHS MOJ0 (OpMyBaHHS JIOTICTUYHHX BHUTpAT, 30-
KpeMa IoB’sI3aHUX 3 BUOOPOM Yacy Ta BUMOT MPOIIECY
nepeMilieHHs BaHTaxiB. Onepallii i3 3aCTOCYBaHHIM
TPAaHCTIIOPTHUX  3ac00iB  3a3BHYail  CTaHOBIIATH
HaANOLIBII BUTPATH 13 CYKYITHUX JIOTICTHYHHUX BUTPAT,
110 3yMOBJICHE 3aKYIiBJISIMU TAJIBHOT'O Ta MACTUIIBHUX
MarepiaiB, HaJIEKHOIO OpraHi3ali€lo cepBiCHOro 00-
CIlyTOBYBaHHSI TPAHCHOPTHHX 3aC00iB, y TOMY YHCIHI
CBOEYACHOT'O Ta KOMIUIEKCHOTO BUKOHAHHS YCiX BUJIIB
TEXHIYHOTO 00CIYrOBYBaHHs. Y 3B’SI3KY 3 I[UM Y CBITI
CTPIMKO PO3BUBA€THCS KOHLEMIIS BIPOBAKEHHS
ENIEKTPOMOOILIIIB, 3MIHIOIOYHM YSBICHHS PO MOXKIIU-
BOCTI aBTOMOOLJIS 3 €JIEKTPHYHUM IPUBOJIOM HE JIUIIIE
SK 1HOUBIAyaJbHOTO 3aco0y AJisi TIepecyBaHHs, a i
TPaHCIIOPTY, SIKU HaOyBa€ aKTyaJIbHOCTI B Tailysi
JIOTiCTHKH Ta BAHTAXKHUX TIEPEBE3CHb.

MeToro poOOTH € aHaili3 Cy4acHOrO CTaHy elleK-
TpOMOOLIEOyIyBaHHS Yy CBITI Ta YKpaiHi, a Takox
OOTPYHTYBaHHS IIUIAXIB ONTHMI3allii BUKOPHCTAHHS aB-
TOMOOUTFHMX TPAHCIIOPTHUX 3acO0IB 3 EICKTPHYHUM
NPUBOZOM B YNPAaBIIiHHI JIaHIFOTOM MOCTa4YaHHS 3a-
JIEKHO BiJl iXHIX TEXHIYHUX XapAKTEPHUCTHK.

Metoau nociimkeHb. Y poOOTI BUKOPUCTAHO
METOJIM TEOPETUUHUX JIOCIIDKEeHb, PErPECiiHOr0 Mo-
JICITFOBAHHS T4 MOJICTIFOBAHHS JIOTICTUYHUX CUCTEM.

PesynbTaTn nocaimkens. 3 orisany Ha IJa-
HYBaHHS, KOHTPOJIb Ta PeaTi3allifo JOTICTHYHUX HPO-
IeCiB TPAaHCIOPT OYB 1 3AHIIAETHCSA HEBII €EMHOIO
CKJIaJIOBOIO, ITI0 Oepe yJacTh B TOBEICHHI MaTepiaib-
HOTO MOTOKY [4]. He 3Baxkaroum Ha pi3HOMAHITTA
BUJIIB TPAHCIOPTY (3aTi3HUYHUIN, MOPCHKHH, PiUKO-
BHH,  aBTOMOOUIbHMH,  MOBITPAHHH,  TpyOO-
MPOBIAHKI), KOKHOMY NpUTaMaHHI IepeBaru Ta
HEIOJIKH, K1 BU3HAYAIOTH MOKIMBOCTI HOTO BHKO-
puCTaHHA B JoricTH4Hi cucteMi. [Ipote, Gepyun 10
yBard akTyaJbHICTh TUTAHHSA MiHIMIi3allii TpaHCIIOPT-
HUX BUTpAT B MPOIIEC] TOCTABISHHS BaHTAXIB, 3yIH-
HAMOCh Ha OKPEMOMY CETrMEHTi aBTOMOOITHHHUX
TPAHCIIOPTHUX 3aC00IB — ENEKTPOMOOIIISX.

Jnst BUpilIeHHs colliabHuX, (PIHAHCOBUX, a Ta-
KOXK €KOJIOTIYHHMX TPY/HOIIIB, SIKi BUHUKAIOTh B He-
CTaOUTGHHUM Iepio TEXHOTCHHO-CKOHOMIYHUX 3MiH, a
TaKO’K 3 METOIO IPHCTOCYBaHHSI JIO TOJITHKH € BpOTIeH-
CBKOI'0 COIO3Y B Taly3i aBTOMOOLIEOYyayBaHHS, chop-
MYyBAJIHCS IIiJTi, IKUMU TIepeadadeHo 30kpema [S]:

—TMIJBUIICHHS MDKHAPOJHOI KOHKYPEHTOCIIPO-
MOYKHOCTI aBTOMOOLTEHOTO TPAHCIOPTY IUIS-
XOM BIPOBAHKEHHS KOMITIEKCHUX JIOTICTHIHUX
pillleHb, L0 BKJIOYAIOTH Pi3HI BHIM TpPaHC-
HOpTY;

—3aCTOCYBaHHS CYy4aCHUX TEXHOJIOTiH Ha aB-
TOMOOITTBHOMY TPaHCIIOPTI, SIKi CKacoByBa-
THMYTh YMOBY CIIO’KMBaHHS TPaIUIIIHOTO
MaJIBHOTO Ha OCHOBI HA(PTOMPOIYKTIB Ta /103~
BOJISITUMYTh BHKOPHCTOBYBATH aJbTEpHA-
TUBHI JpKepera eHeprii;

—IMPUCTOCYBAaHHS TPAHCIIOPTHOI TMOJITUKH JIO
EHEPreTHYHOI MOJITUKH, MO 0a3yeThcs Ha
peatizailii 3axX0/liB €KOJIOTIYHOTO XapakTepy
3 METOI0 30€peKEHHS TOBKIIIIS,
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—po3po0JIeHHs pilieHb, SKi 3abe3medyBaTh-
MYTh 3MEHIICHHS PIBHS IIyMYy 3 METOIO TIO-
KpaimeHHss KOM(OpPTHHX yMOB Ui Hace-
JICHHSL.
3HauHOi yBaru 3aciiyroBYIOTh CydacHi TEXHO-
JI0Tii aBTOMOO1Ie0Y IyBaHHS, OCHOBHOIO METOIO STKHX
€ 3aMIHUTHU JIBUTYH BHYTPIIITHHOTO 3rOPSTHHS 5K JIXKE-
peNio eHeprii Ha allbTepPHATUBHE — CJICKTPOJIBHUIYH
[6]. Ha ocHOBiI BHIIEBHKIAACHOTO C(HOPMYyBalach
KOHIICTIIIISI PO3BUTKY €IEKTPOMOOUIBHOCTI [7], 3MicT
AKOi BimoOpaxkeHo puc. 1.

Kynbtypa
mo6inbHocTi

PossuTtok
6isHecy

3miHa B cucremi
3aKOHOAABCTBA

TPaHCMOpPTHOI
iHppacTpyKTypn

Pucynok 1 — Cxema KOHIIETIIT eeKTPOMOOITFHOCTI B
kpainax €C [7]

KoHnnenmieto nependaueHo BUKOHAHHS PSLy
BUMOT y cepi TpaHCIIOPTY Ta TpaHCIOPTHOI iH(pa-
cTpykTypH. [ns npukiany, €Bponeicbkuii coro3 30-
OOB’si3aB  KpaiH-WICHIB NPUKIAAATH MaKCHMYyM
3yCWJIb  IIIOJ0 PO3BUTKY  EJIEKTPOMOOUILHOCTI.
M neThest Ipo CTBOPEHHS MEPEki 3arabHOIOCTYHAX
ITyHKTIB 3apsiiKU ISl aBTOMOOLTIB 3 €IeKTPUIHUM
MIPUBOJIOM [8], BpaxOBYIOUH IMIATPUMKY isITBHOCTI
Cy0'eKTiB, sIKi 0a)KalOTh CTBOPHUTHU MPHUBATHI MyHKTH
3apSAIKU aKyMYISITOPIB IS €IEKTPOMOOLTIB, a TAKOK
HaJIaf0u¥ J03B1JI OIlepaTopaM IyHKTIB 3apsiiku (aep-
JKaBHUM Ta TIPUBATHUM) HaJaBaTH TIOCIYTH 3 ITOCTa-
YaHHS eJIEKTPOeHePrii He Juie Gi3uIHUM 0codam, a
W MpOoayIleHTaM JIOTICTHYHOI misuTbHOCTI. BapTo 3a-
3HAYHTH, 10 BIPOBAKEHHS KOHIICHIIIT TPHU3BETIO JI0
30UIBIIICHHS YUCIIa eIEKTPOMODITIB B Mexax €Bpo-
MEHCHKOTro COI03y SIK B NMPHUBAaTHUX LIAX, TaK 1 B
MIIIPHEMHHUIBKIA  TISTIBHOCTI. 30KpeMa, 3HaYyHE
301IbIIEHHS YKMCIIa HOTO BUAY TpaHcmopty y 2020 p.
3adikcoBano B Himeuunni, Hopserii, ®panuii, Benu-
koOpuTanii, Hinepnannax ta IlBewnii (puc. 2) [9].
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Kpainu €C
Pucynox 2 — Kpainu 3 HaliO1IbIIOI0 KITBKICTIO €JIEKTPO-
MOO1IIB cepex ycix KpaiH-ydacHukiB €C craHOM Ha
kiner 2020 poky

IMomo VYxkpainu, To B 2018 pomi cxpajieHO
«HarrionanmsHy TpaHCIIOPTHY CTpaTerito YKpaiHu Ha
repiox 1o 2030 poky». CTpaTeriero 30KkpeMa mepe-
0aueHO 30UIBIICHHS PIBHA 3aCTOCYBaHHS allbTEPHA-
THBHHMX BHIIB MajJnBa Ta eleKTpoeHeprii 10 50 Bim-
coTkiB 10 2030 poKy Ta MOETarHOi 3aMiHH aBTO-
MOOITBHOTO TPAaHCTIOPTY Ha eJeKTpoTpaHcmopT [10].
OxpiM 11OT0, 3IHCHIOETHCS POOOTA MIOI0 TIPOCKTY-
BaHHS BITYM3HIHOI KOHIIEHIIi PO3BUTKY EJIEKTPO-
MOOITBHOCTI, SKOI0 TepeadadeHo CTBOPCHHSM Ha-
JIS)KHUX YMOB JUIsl BUPOOHHIITBA BITYM3HSIHUX €IICK-
TpoMoOiniB. IlpoTe, He 3Baxkaroym Ha Te, IO B
VYkpaiHi e He Halaro[UkeHe MacoBe BUPOOHHIITBO
€JIEKTPOMOOLITIB, KiJIBKICTh TAKUX TPAHCHOPTHUX 3a-
co0iB mocTiliHO 3pocTae, cepexn Biznyaux ocib. Ox-
HaK MisUIbHICTH, TIOB’s3aHa 3 HAJaHHSAM TpPaHC-
MOPTHO-JIOTICTUYHUX TOCIHYr 13 3aCTOCYBaHHIM
€JIEKTPOMOOLITIB, MOKe HaOyTH PO3BUTKY, B HaIIil
JepkaBl y BHITAJIKYy IMITOPTY €JICKTPOMOOILIB, sKi
BK€ BUTOTOBJISIOTHCS B KpaiHax €Bponu Ta CLIA.

ChoroJiHi Ha CBITOBOMY PHHKY IIPEJCTaBICHO
€JIEKTPOMOOIT, SIKi 32I0BOJBHSIOTH YMOBAM EKCILTY-
aTarlii B TPaHCIOPTHO-JIOTICTUYHIN MisTbHOCTI. be-
py4Yd 10 YBaru axkTyaJIbHICTh KOHIICMINI eleKTpo-
MOOIJTBHOCTI IS JIOTiCTMYHOI CHCTEMH, MU BHKO-
HaJIM OTJIAJ Ta PO3IOJINT TaKUX TPAHCIOPTHHUX 3a-
co0iB 13 BpaxyBaHHSIM X TEXHIYHHX XapaKTEPUCTHK,
a caMe: BaHTaXOMNIHOMHOCTI Ta 3amacy xony. B
Tabn. 1 HaBeAEGHO NPUKIAOM CYyYaCHHUX EJIEKTPO-
MOOLTIB BaHTAXOITI THOMHICTIO 70 36 ToHH [11—13].

Taéamna 1

EnexTpomo06isii BaHTaKOMIAHOMHICTIO 10 36 TOHH

Mapka Bu- Mopaeanb 3anac xony, | BanTaxk-

pooHuKa KM HICTB, T.
Nicola One/Two 1280/1900 10
Tesla Semi 480/800 25
Cummins AEQS 160/480 34
Thor Tucks ET-ONE 160/480 36
Daimler E-FUSO 350 11

Vision One
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Enexrpomo0bini-BanTaxkiBku One ta Two, po-
3pobireHi kopmopartieto Nicola Motor, Ta BIpo-
BaJUKeHI y BUpOOHUITBO 3 2016 poky [14]. Takuii
TPAHCIIOPTHUHN 3aci0 OCHAICHHUN EICKTPOXIMIYHUM
TeHepaTopoM, SIKMH TPHUBOIAWTH y [0 EJIEKTPO-
IBUTYHHU. Mozeni pi3HATHCS 30KpeMa BaHTaKOIIi THO-
MHICTIO, MTOTYKHICTIO, @ TaKOX 3amacoM xoay. Kom-
manis Tesla [15] mpeacTaBmra CBil mepImuii BapianT
eNeKTpOMOoOisIs Moze Semi Hanpukini 2017 poky.
3ayie)KHO BiJ KOMIUICKTAIlil, €ICKTPOMOOLIb J0iae
480—1000 kM 3a yMOBHU a0COJIFOTHOTO 3apsily aKyMy-
nsatopa. Ilim dac mpeseHTarlii cBOro MpoOeKTy, pe-
anmizamis mpoAaxy sikoro BimOymacs 2019 poky, B
KOMIIaHi1 3a3HaYIIIH, [0 OKYITHICTh Ii€] MOJIEIi CTa-
HOBHTH JI0 IBOX POKIB Bij ii excruryaraitii. L{e mosic-
HIOETHCSI 3HAYHOIO EKOHOMIEIO BiJl TEXHIKO-EKCILTya-
TaIifHAX XapaKTEePUCTUK eleKTpoMoOins. Hespaxka-
JOYM Ha Te, 0 Semi BUIOTOBISEThCs juie 3 2019
POKYy, IIi eleKTpOMOOiNi y CBOTH MisITEHOCTI BXXE BH-
KOPUCTOBYIOTh CBiTOBi Jorictuyni nentpu UPS,
Anheuser-Bisch Ta ixmi [ 11]. AMepuKaHCbKHii BUPO-
OHMK JBWTYHIB /Il BaHTOXHUX AaBTOMOOLTIB
Cummins npeacraBuB enekTpoModins AEOS, sxuit
OCHAIIICHHUI akyMmyJssTopaMu eMHicTio 140 xBt/ron
Ta peKyIepaTHBHOIO CHCTEMOIO rajgbMyBaHHs. Oco0-
JUBICTIO TPAaHCIOPTHOTO 3aco0y € Te, MO Ha Horo
HaJ0y/I0BI BCTAHOBJIEHO COHSYHI MaHENi, 110 HAKO-
MUYYIOTh €HEPTil0 AJs aKyMyJsTopiB. 3a JAaHUMH
kommanii Thor Trucks, BapTicTh yTpUMaHHS B IPO-
neci ekcruryaraiii eixekrpomo6inis ET-ONE 3a kiso-
MeTp Ha 37,5% MeHIa MOpiBHSAHO 3 BaHTaKiBKaMHU,
II0 BHUKOPUCTOBYIOTH Uil POOOTH  JIBUTYHH
BHYTPILIHBOIO 3rOpsSHHS. Y BIiANOBIAR Ha IPOINO-
sumiro Tesla, xomnaniss Daimler npencraBuia cBiid
a0COJIIOTHO HOBHMI CETMEHT BaHTaXIiBOK 3 €JIEKTPO-
npuBogom — Mitsubishi Fuso Truck. Moxemns E-
FUSO Vision One sBnsie cobor0 eleKTpoMoOib,
3IaTHUM TiepeBo3uTH /10 11 TOHH BaHTaxXy. EMHiCTh
akyMmyJsiTopHOi  Oarapei BupoOHMITBa Deutsche
Accumotive cranoButh 300 kBT/roz, 1110 3a0e3neuye
PYyX TpaHCIOPTHOTO 3aco0y 110 350 KM Bix ofHOTO 3a-
psny, a 1e, Ha JYMKY €KCIEpTiB, aKTyaJbHO IJIs
BHYTPIIIHBOMICBHKOI JOCTaBKH BaHTaXIB.

PosrnsiHeMo mpHKIamM CydacHHUX eJEKTpO-
MOO1IIB, CIIPOMOKHUX TEPEBO3UTH BAHTAXI MAacolo
1o 2 tonH (tabmn. 2) [11, 16-17].

Taoaunsa 2
EnexTpomo0is1i BAHTa)KOMI IHOMHICTIO 10 2 TOHH
Mapka Bupo0- | Moaeas | 3anmac Banrax-
HUKA X0y, KM HiCTh, T.
Volkswagen e-Crafter 160 1-1,75
Renault Master 200 1-2,0
ZE.
Ursus Elvi 150 1,1
Mercedes-Benz Evito 150 1,1

Volkswagen e-Crafter ocHamryerscst eIeKkTpo-
IBUTYHOM TOTYxHicTIO 100 KBT, 110 /1a€ 3Mory 1010~
JIaTy Binctanb 10 160 kKM 3 cepeHbOr0 MBUAKICTIO 90
KM/Tof. 3apspKaTi aKyMyJSITOp MOXKHA i3 BUKOpPH-
CTaHHSAM TeHeparopa TIOCTIHHOTO abo 3MIHHOTO
CTpyMy, TIPH YOMY Yac 3apsIKA OCTAHHBOTO CTAHOBHTH
He Oubmie 5,5 ron. [TopiBHSHO i3 TpaaUIHHOW MO-
JIEILTEO, €JIEKTPOMOOLITE Ma€e CBOT 0COOIMBOCTI, 30KpeMa
aKyMYJIATOPHI MOIYJi, PO3MIIIEHI 3a MepHUMETPOM
JHUILA KY30Ba, U0 A€ 3MOTY OIITUMAaIbHO BUKOPUCTO-
BYBaTH KOPHCHHI 00'éM BaHTaXXHOTO BiJICIKY. MoJieib-
Huit psim Mercedes-Benz Vito — Kiracuka BaHTaKHHIX
MiKpOaBTOOYCiB, OJJHUM 3 SKUX € 1 eIeKTPUYHA BEPCisl.
Mercedes-Benz eVito (hakTHYHO € aHAIOrOM MoNepe-
HUKA i3 IBUTYHOM BHYTPIIIHBOTO 3TOPSHHSL, 32/I0BOJTh-
HSIFOYM €KOHOMIYHIH Ta eKOJIOTIUHIH CKITaoBIM. ABTO-
MoOinbp Renault Master otpumMaB cBoIO eneKTpuQiKo-
BaHy Bepciro 3 Ha3Boro Master Z.E. HasiBHiCTS e1eKTpo-
MIPYUBOJIa HE 3aBa/IMJIa BUITYCKaTH aBTOMOOLT i3 JIOB-
TOI0, CEPETHBOI0 UM KOPOTKOIO 0a3010.

CyuacHi  eJNeKTpoMOOiUTi  BaHTaXKOIMIIiHO-
MHicTIO 10 700 KT HaBemeHo B Tabm. 3 [17].

Taoauus 3
Enexrpomo06ini BanTaxkomiiioMHIcTIO 710 700 KT
Mapka Bu- Moaenn 3anac Banrax-
poOHMKa Xoay, KM HiCTB, T.
Renault Kangoo ZE 270 0,65
Peugeot Partner 170 0,65
Electric
Citroen Berlingo 170 0,7
Electric
Nissan e-NV200 280 0,7

binpiiicte HaBeneHHMX MOAETEH EJIEeKTPO-
MOOLTIB I[i€] rpyNH BUTOTOBIISIOTH 32 (PPaHITy3bKUMH
TEXHOJIOTISIMH, SIKi 3aCTOCOBYIOTHCS B TPaAWINIHHIN
aBTOMOOUTBHIH  mpommucnoBocTi. [lopiBHSHO 3
3axiiHUMH KOHKypeHTamu, Mojienb e-NV200 xapak-
TEPU3YETHCS 301JIBIICHOI0 BEIMUMHOIO 3a1acy XOJy.
3a3HaveHi enekTpoMoOisi HaOyH MOMYJISIPHOCTI 5K
KOMEPIIii{HI TPAaHCHIOPTHI 3aCO0H, 31aTHI BAKOHYBATH
MEHIIUI 00csAT pOoOIT MPAKTHYHO 3a OJTHAKOBHUH Uac
MOpYY 3 CEPEAHbOTOHHAKHUMH.

[IpoananizyBaBIIM  TEXHIYHI  ITOKa3HUKH
KOJICHMX TpPaHCIOPTHUX 3aC00iB 3 EIEKTPUYHUM
MPUBOJIOM, MpEACTaBIeHMX B Tabm. 1—3, mpomo-
HYEMO ONTHMI3yBaTH TIPOLECH  TPaHCIOPTHO-
JIOTICTUYHOT JISUTHOCTI 3 BUKOPUCTAHHSM €JIeKTPO-
MOOUTIB B yNpaBIiHHI JIAHIFOTOM TTocTadanHs. J{ist
LBOTO, 3 BUKOPUCTaHHAM «Mogeini poOoTH OZHOro
TPaAHCIIOPTHOTO 3aco0y Ha MapiipyTi» [18] BcraHo-
BHMO 3QJIC)KHOCTI Yacy rnepe0yBaHHs TPAHCIIOPTHOTO
3aco0y B yMOBax poOOTH MapipyTy, (Aj1sl eneKkTpo-
Mmo6iniB Renault Kangoo Z.E., Volkswagen e-Crafter Ta
Tesla Semi) Bix BigcTaHi HepeBe3eHb. Buxozsuu 3
MIPUHITUITY TACKPETHOIO BUKOHAHHS KITBKOCTI TO13-
JIOK TPAaHCIIOPTHOTO 3ac00Y 3a yac Horo nepe0yBaHHS
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B pyci 7T, roa cymMapHa KiUTbKICTh TOI3I0OK BU3HAYA-
TAMETBCS SIK:
’
Zemax = (Tc /to)n + Ze ! (1)
Jie: N — KUTBKICTh TOi3/I0K BIPOJIOBXK OHOTO ITUKITY.
PizHuIIO MOT310K BI3HAYATIMEMO SIK:

ATc :Tc - (Tc /to)tO' (2)
Toni:
AT,
K, acumo ———=—+ >t ., >1
Y erei +z|xi z .
VT
z = :
¢ AT (3)
1, axwyo ——2>1
Ve + tﬂsi
A
0 — 6 npomunesichomy 6unaokxy.

Yac mepeOyBaHHS TpPaHCHOPTHOTO 3acoly B
YMOBax poOOTH MapIHIPyTy BU3HAYAETHCS SIK:

T,w = (Ts /to)to + Ztej + (IHl + IHZ) /VT’ (4)
1

ne: tej — yac, 3aTpaycHUil Ha BUKOHAHHS |-i' OI3KH,
roJ; lui, Ih2 — BenmunHa npooGiry mpu BHi3i Ta moBep-
HEHHI TpaHCHOPTHOro 3aco0y, kM. Yac mpocToro
BU3HAYaA€ETHCA AK:

ty=ly IV +2t, . (5)
1

Buximaumy maHAME T7TsT MOZIEITTFOBaHHST 00paiin
MICBKiI YMOBH eKCIUTyartallii, Bincranb — 60 km. HaBanTa-
JKEHHS1/PO3BaHTaXKEHHS BUKOHYBaIH Bripoziopx 0,62 rog.
Cymaphuii Ipo0ir BpaxoByBaIM 0€3 HyJILOBUX IPOOIriB,
MOTHBYIOYH, 1110 TPAHCIIOPT MOJIAETHCS B ITYHKT HABAHTA-
YKEHHsI JI0 IPU3HAYEHOT0 Yacy, i 3 TyHKTY OCTAHHBOT'O PO-
3BaHTaKECHHSI IPSIMYE Ha MICIIE MOCTIHHOTO riepe0yBaHHSL.

Po3paxyHkn BUKOHYBAJIH 13 3aCTOCYBaHHSM TIPO-
rpamHoro 3abesneueHHss MS Excel. 3a pesynmbrartamu
MOJICJTIOBAHHS OTPUMAHO (DYHKIIIOHAJIBHI 3aJICXKHOCTI
Yacy rnepeOyBaHHsI TPAHCTIOPTHOTO 3ac00y B yMOBax po-
00TH MapLIpyTYy Bif BiZIcTaHi iepeBe3eHs (puc. 3).

——Tesla Semi
1 —=—Volkswagen e-Crafter
—s— Renaut Kangoo ZE

Yac nepebyBaHHA T3 B ymoBax po6oTu, roa
c o © ©o o © o o
oL R o B w ™ w©

e

o

o
S

20 30 40 50 60

Bincrams, sky nonae T3 & ymosax po6oTh, ki
Pucynok 3 — 3anexHicTh yacy nepeOyBaHHS TPAHCTIOPT-
HOTO 3ac00y B yMOBax poOOTH Bij AOCIIKyBaHOT
BIJICTaHI TIepeBe3eHb IS eeKTpoMoOitiB Renault
Kangoo, Volkswagen e-Crafter Ta Tesla Semi

Pe3ynbraTét MOJENIOBaHHS TMOKAa3ylOThb, IO 3a-
JISKHO BiJl TEXHIYHIX XapaKTCPUCTHK TPAHCIIOPTHOTO 3a-
co0y Ta YMOB po0oTH, Yac mepeOyBaHHS HA MapIIpyTi
enextpoMoOitst Tesla Semi B 1,08 pasa nepesuiitye 1ieit
MOKa3HUK TIOPIBHSHO 3 eflekTpoMoOiieM Renault Kangoo
Z.E. OnrrumaieHi 3Ha9eHHs Jacy repeOyBaHHS Ha MapIIl-
pyTi BiacTusi s enektpomo0ins Volkswagen e-Crafter,
TOMY HOrO JOIUIFHO BUKOPHCTOBYBATH IUISl pOOOTH HA
HEe3HAYHMX BifcTaHsx. [IpoTe, 3 MeToro MiHiMi3aITii 1moi3-
JIOK JIOIUTEHO BUKOPHCTOBYBATH aBTOMOOLTEL Tesla Semi,
SIKUI XapaKTepU3yEThCsI OUTBIION BAaHTAKOIT IHOMHICTIO
niopiBasHO 3 Renault Ta Volkswagen.

Posrsimaroun TpaHCHOPTYBaHHA SIK BaKIUBY
CKJIaJIOBY JIOTICTUYHOTO JIAHIIFOTa MOCTAYaHHsI, 3a3Ha-
YMMO, IO TIEPEeBE3EHHSI BaHTaXy MOTpeOye eheKThB-
HOT'O YTIPaBIIiHHS, a [Ie TIEPETyCiM BaXKITBO, KO HE0O-
X1JTHO 33JI0BOJIbHUTH YYaCHUKIB TIOTOKOBHX ITPOLICCIB HA
BCiX eTanax (yHKIiOHATBHIX oOnacTel jorictaku [11].
Po3ristHeMO MOXIIMBICT 3aCTOCYBAHHS BHIIIC3IaIaHHUX
ENIEKTPOMOOLIB SIK ETAJIOHHUX TPAHCIOPTHHX 3acO0iB,
BPaXOBYIOUH iX MPUCTOCYBAHHS B CEPEIOBHII KIJIaCH4-
HOT'0 JIAHITFOTa TIOCTavaHHsI (puC. 4).

B nigiiomHicTio Ao BaHTaXONIAHOMHICTIO 40 36 .

aHTaDKO!
367.: Cummins AEOS, Nicola One/Two, Tesia Sem, Cummins
3AKYMIBAA | Thor Tucks ET-ONE, BUPOBHMLITBO | AEOS Thor Tucks ET-ONE, Dailer 3BYT
Daimler E-FUSO Vision EFUSOVEn One, X
One. aHTaXONIAVIOMHICTIO A0 2 7.0
Vokswagen e-Craftr, itAEOS,

Ursus EM, Mercedes-Benz Evio.

iAMOMHi Ao 2 T e-Crafter,
Renault AEOS, Ursus ENi, Mercedes-Benz Evito.
iAOMHiC Renault Kangoo ZE.,

BanTaXonia#omHicTio Ao 750 Kr: Renauit Kangoo

Bakraxon icTio 710 750 KT: ©
Peugeot Partner Electric, Citroen Berlingo Electric, Nissan e-
NV200.

ZE., Peugeot Pariner Electric, Ciroen Beriingo
Electric, Nissan e-NV200.

CEPBIC

Pucynox 4 — Cxema BUKOPHCTaHHS €1€KTPOMOOLIIB B
MPOIIeCi YIPaBIIiHHI JAHIIOTOM OCTAYaHHS 13 BpaxyBaH-
HSM (QYHKIIIOHATEHUX 001acTeH JOTiCTHKA

Ha erami 3akymiBenb 3ampONOHOBAHO BHKOPH-
CTOBYBATH €JIEKTPOMOOLJTI BAaHTaXKOIT AHOMHICTIO 710 36
TOHH, III0 MOSCHIOETHCA HEOOXIIHICTIO TEePEeBE3CHHS
SIKOMOTa OibIIMX OOCSTiB CUPOBHMHM Ta IHILUX Ma-
TepiaJIbHAX PECypCiB A0 MICIsl BUIOTOBJIEHHS HpO-
nykii. Jins noctauaHHs TPOYKILT 10 MICIh CKIIaay-
BaHHSI JIOITHHO BUKOPUCTOBYBATH €JIEKTPOMOOLITI BaH-
TaKOIT THOMHICTIO JI0 36 TOHH, a JI0 MICITh PO3ITOJILTY —
11 ¥ BaHTAXKOMIIHOMHICTIO JI0 2 TOHH, 1110 3yMOBJICHO
TAKUMM YMHHHKAMM, SIK BiJIAJIEHICTh MK 00’ €KTaMH,
a TaKoXK MONUT HA TOTOBY NpoayKuito. EnekrpoMo0ini
BaHTaXOMigiOMHIcTIO 10 700 Kr AOLIIBHO 3aCTOCO-
BYBaTH 3 METOIO HaJJaHHS CEPBICHHX MOCIYT Ta TEXHi4-
HOI MIATPUMKHM B TIPOLECI YNPAaBIiHHA JIOTICTHIHUM
JIAHITIOTOM TIOCTaYaHHS.

3anpornoHoBaHa cXxeMa BUKOPHUCTaHHS eJICKTPO-
MOOLTIB B TIPOIIEC YITPABIIIHHS JIAHITIOTOM TTIOCTAYaHHS
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MO’KE HaOYTH TIOJATBIIIOTO PO3BUTKY. 30KpeMa I1e CTO-
CYETBCS JOCIHIKEHh TPAHCHIOPTHO-JIOTICTHYHHUX CH-
CTeM, a TaKOXX B3a€EMO3B’SI3KY (DyHKIIOHAIbHUX 00na-
CTEH JIOTICTUKH T2 MEHE)KMEHTY.

BucHoBku

1. TpancmopT, HE 3BaKAalOYM HA HOTO BUI,
($yHKILIOHATIBHI MOXITUBOCTI Ta TEXHIYHI XapaKTepH-
CTHKH, Yy TIPOIECi 3MiMCHEHHS JIOTICTUYHOI MisUTb-
HOCTI TTOBHHEH 3a0e3MedyBaTH ONTHMI3AIlI0 CYKYTI-
HUX BHUTPAT, B TOMY YHCJIi BUTpAT, SIKIi BHHUKAIOThH
BHACIIZIOK HOro ekciulyaTauii. Bukopucranns ainb-
TEPHATUBHUX JKEpEN eHeprii, 30KpeMa eJIeKTPOIIPH-
BOAY, (hOpMy€e KOHIICTIIiI0 eNeKTPOMOOITFHOCTI, TTO0-
KIIMKaHy MiHIMI3yBaTH 3aCTOCYBaHHs TpaIuLiHUX
aBTOMOO1JIIB Ta X HETaTUBHUI BIUIMB HA JTOBKIJUIA.

2. Ha migcTaBi aHami3y Cy4acHOTO CTaHy €JIeK-
TpOMOOiNeOyyBaHHSI BCTaHOBIEHO, IO BIPO-
BaDKEHHS KOHLEIIIT eJIeKTPOMOOIIHLHOCTI IPU3BEIIO
0 30ITBIICHHS YHCIa CIeKTPOMOOITIB B TaKHX
KpaiHax €BponenchKoro coro3y, sk Himeuunna, Hop-
Berisi, ®paniis, BenukoOpuranis, Hinepnanau Tta
[IBermis. B Ykpaini enekrpoMo0iias B OLIBIIOCTI 3a-
CTOCOBYETBCS K IHIWBIAYIBHHHA TPAaHCIIOPTHHIA
3aci0b, OJHAK JISTIBLHICTH, ITOB’S3aHa 3 HaJaHHIM
TPAHCHOPTHO-JIOTICTHYHHX MOCIIYT 3 BUKOPUCTAHHSIM
€JIeKTPOMOO1ITIB, MOJKEe HAOYTH PO3BUTKY Y BHIIAIKY
ix iMmopTy 3 kpain €Bponu Ta CLLIA.

3. BukonaHo aHaii3 elxeKTpoMoOiIiB, sKi BU-
rotoBisiroThest B €Bporni ta CIIIA, Ta 3xiiicHeHO X
PO3MOILT 3AJIEKHO BiJl TEXHIYHUX XapaKTEPUCTHK 3
METOI0 MPHUCTOCYBAaHHS B CEPEAOBHII KIACHYHOTO
JIAHITIOTA TTOCTaYaHHS.

4. I3 BpaxyBaHHSAM JOCTIJKEHHS 3aJIeKHOCTI
gacy nepe0yBaHHS TPAHCIIOPTHOTO 3ac00y B YMOBAax
po0OTH MapmpyTy, 3anpoOrOHOBAHO CXEMY BHKOpPHU-
CTaHHS €JIEKTPOMOOIIIB B TIPOIECI yIpaBIiHHS
JIAHIIOTOM TIOCTauYaHHS 13 BpaxyBaHHAM (yHKILiO-
HaJLHUX O0O0JIacTell JIOTICTUKHW. BCTaHOBIEHO, IO
HaOLIBII JOIIIFHO Ha eTarax 3aKyIliBeNb Ta BUPOO-
HUIITBA  3aCTOCOBYBAaTH  €JEKTPOMOOLTI  BaH-
TaXOIIAHOMHICTIO 2—36 TOHH, a JI0 MICIlb PO3IOALTY
— TaKOXX BAaHTAXOIIHOMHICTIO /10 2 TOHH. EnexTpo-
MoO1Ti BaHTaXomigioMHicTI0 10 700 Kr eeKTUBHO
3aCTOCOBYBATH JIJIsl HAJIAHHS TOCIYT JIOTICTUYHOTO
CepBicy Ta TEXHIYHOI MiJTPHUMKH B TPOIECi yIpaB-
JIHHS JTAHLFOTOM TTOCTayaHHsl.
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