@8 MATERIALS
¥ OF THE INTERNATIONAL
SCIENTIFIC &

PRACTICAL CONFERENCE

PHYSICAL & CHEMICAL
GEOTECHNOLOGIES - 2018

PROGRAM OF REPORTS






MININSTRY OF EDUCATION AND SCIENCE OF UKRAINE
DNIPRO UNIVERSITY OF TECHNOLOGY

MIHICTEPCTBO OCBITH I HAYKH YKPATHU
HAIIIOHAJIbHUM TEXHIYHU YHIBEPCUTET
«THIITPOBCBKA NOJITEXHIKA»

DNIPRO

UNIVERSITY
of TECHNOLOGY

1899

PHYSICAL & CHEMICAL GEOTECHNOLOGIES -2018
MATERIALS OF THE INTERNATIONAL SCIENTIFIC &

PRACTICAL CONFERENCE

(PROGRAM OF REPORTYS)
October 10 — 11, 2018, Dnipro

®IBUKO-XIMIYHI TEOTEXHOJIOI'T - 2018
MATEPIAJIU MI)KHAPO/HOI HAYKOBO-IIPAKTUYHOI

KOH®EPEHIII

(ITPOT'PAMA BUCTYIIIB)
10 — 11 :xoBTHS 2018 p., M. /IHINIPO

J{Hinpo
HTY «AII»
2018



V]IK 622+539.3

d S0
Physical & Chemical Geotechnologies —2018: Materials of the International
® 50 Scientific & Practical Conference (Program of report) = ®@i3uko-ximiuHi
reotexHonorii — 2018: Marepianu MibKHApP. Hayk.-pakT. KoH(. (mporpama

BuctymiB), 10-11 >xoBTHa 2018 p. / pexn. xoxn. : P.O. nukoscekuii, O.M. lllamenko,
I1.b. Caik, B.I'. Jlo3uncekuii ; MiHicTepcTBO OCBITH 1 Hayku YKpainu, Ham. TexH.

>

yH-T «JlHinmpoBchka momiTexHika». — Juinpo : HTY «/1I1», 2018. — 155 c.

ISBN 978-966-350-693-7

In the case carbon fuels mining, as one of the main energy source, effective technologies
for maintaining mining operations and rockmass management are substantiated. The energy
efficiency of physical and chemical geotechnologies are justified. Technical and technological
issues of mining waste utilization are proposed. In the aspect of the normalization of personnel
working conditions, the solutions of environmental management are defined according to
European norms. The possibility of significant energy savings is demonstrated by the introduction
of special electric drives with traditional storage capacity DC device.

Designed for researchers and practitioners, and can be useful for students, postgraduates,
university lecturers, as well as for anyone, who interested in ecological, economic, social,
legislation issues of physical-chemical mining & energy conservation.

JlocmiKeHo OTpPHMAaHHA NalMBa HETPATUIIIMHAMU TEXHONOTIAMHU 13 BYIJIIEHEMICTKOI
CHPOBUHH, SK OJHOTO 3 OCHOBHUX EHEPrOHOCIIB, OOIPYHTOBaHO e(EeKTHBHI TEXHOJOTIi
BIAMPALIOBAHHS Ta YIPABIIHHA TIPChbKUM TUCKOM. OIIHEHO eHepreTH4yHy e(peKTHBHICTh (Hi3MKO-
XIMIYHHX T€OTEXHOJIOTIH, 3ampOIMOHOBAHO TEXHIYHI W TEXHOJOTIYHI 3aco0m mis yTwiizamii
BIIXOMIB TIPHUYOrO BUPOOHWITBA. B acmekri HopMamizamii yMOB mpami MepCOHATy
3ampoONOHOBAHO PIMEHHA MOIOJ0 MOKPAIIEHHS eKOJOriyHOro CTaHy Ha po0odoMy Micli 3
ypaxyBaHHSIM BUMOT €BPOIENHCHKUX CTaHAApTiB. [T0ka3aHO MOKIMBICTH 3HAYHOI €KOHOMIT eHeprii
[UIAXOM YIPOBADKEHHS CIIEMIAIbHUX €JIeKTPONPUBOIIB MPU TPAOULIHHUX 1THINKATOPAX OLIIHKI
SIKOCTI €JIEKTPOESHEeprii.

Po3paxoBaHO Ha HAyKOBUX MpPAILiBHUKIB, MPEICTABHUKIB BUPOOHHIOrO CEKTOPY 1 MOXKE
OyTH KOPHCHHM CTyIEHTaM, acIlipaHTaM, BHKJIAaJadyaM BHIINX HABYAJbHHUX 3aKIAdiB, a TaKOX
yCciM, XTO IIKaBUTBbCA TpoOiieMamMu BUAOOYTKY KOPHCHHX KOMAIMH (hi3UKO-XIMITHUMHU
criocobamu, eHepro30epekeHHsIM, CYNyTHIMUA €KOJIOTITYHUMH, €KOHOMIYHUMH, COI[IAIbHUMH Ta
MIPAaBOBUMHU NMUTAHHIMHU.

Penaxkuiiina komeris:

P.O. Jluuxoecvruti— TOKTOP TEXHIYHUX HAYK, Tpodecop
O.M. lllawenko— OKTOp TEXHIYHUX HAYK, mpodecop
ILb. Caik— xaHauaaT TEXHIYHUX HAYK, JOLEHT

B.I'. Jlo3uncokuii— KaHANIAT TEXHIYHUX HAYK, TOLEHT

V]IK 622+539.3

ISBN 978-966-350-693-7 © HTY «/lninpoBchka momiTexHika», 2018



PREFACE

The Collection of scientific papers is prepared in the frame of International
Scientific and Practical Conference “Physical & Chemical Geotechnologies —
2017” which was conducted as the event of the National Contact Point “Secure,
Clean and Efficient Energy” under the support of the Ministry of Education and
Science of Ukraine. This issue is dedicated to the 120" anniversary of the Dnipro
University of Technology (former Dnipro University of Technology, Dnipro,
Ukraine). It contents the current solutions in non-traditional mining, energy
generation and usage and other investigations for Ukrainian fuel and energy
complex development.

Solving technological, economic, social challenges in mining, energy efficiency
and saving are the necessary activity for the ensuring the fuel independence of
Ukraine. Presented works together with scientific substantiation have practical
proof of received results.

Experts estimate that, due to the gradual exhaustion of oil and gas in the twenty-
first century, coal, as a fuel becomes the main energy source in the system “oil —
natural gas — coal”. Also, it has now been proven that the coal is the most
investigated industrial resource of fuel resources that uses all leading countries of
the world to provide sustainability to their national energy industries. The fact that
coal 1s needed in Ukraine does not call any discussions.

From the point of view of the above, enough attention in this Collection 1s paid
to the substantiation of energy-efficient technologies for coal extraction and mining
wastes utilization. The proposed economic technologies to improve the stability of
workings using a waste zones, which are filled by special mixtures by the
pneumatic method. The geomechanical task of estimating the acceptable
parameters of underground coal gasification is solved. For this purpose, was used
special experiments on different digital models. The research has been carried out
for extremal geological conditions of the mining.

However, coal mining is not the ending technological process. It is beneficial
for the Ukrainian economy. So, its extraction should be continued and developed.
But in many cases the coal extraction is not economically profitable, then no
volitional solutions can prevent the inevitability of mines. Naturally, it 1s possible
to slow down these processes for a while, but not exclude. Underground coal
gasification is the technology, which can be used for effective output the
unbalanced coal reserves. The Collection contains the description of the
ecologically clean technology for the coal conversion to obtain an energy gasses,
chemicals and heat.

The Collection is based on the results of the research presented in the scientific
articles, it should be noted their novelty, high scientific level and practical utility.
Proposed scientific-applied and methodical approaches to increase energy
efficiency of the domestic industrial production and the direction of its further
socioecological development. The presented results will promote the
implementation of innovative solutions in the production processes and investment
support of mining enterprises.
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HEPEIMOBA

30IpHMK HAayKOBHX Mpalb MIArOTOBICHHUIA y paMkax MIKHApOIHOI HAyKOBO-
NPAKTUYHOI KOH(pepeHuli «®D13uKo-xiMiuHl reotexHoJsiorii - 2018», ska Oyna
npOBeJIeHa AK 3aXi1 HallioHaIbHOr0 KOHTAKTHOTO MYHKTY Tporpamu €C I'opu3oHT
— 2020 «be3neuna, yncta i eEeKTUBHA €HEPTIsT» 3a HlI[TpI/IMKI/I MOH Vkpainu.
Horo mpucesueno 120-piudro HamioHambHOro TeXHIYHOTO — YHIBEPCHTETY
«JIHITpOBChKA MONITEXHIKA» (KONMIIHIA HamioHanbHUil TIpHUYMI YHIBEPCHUTET,
JHinpo, YkpaiHa). BiH MICTUTh HOBITHI PO3pOOKM 3 PO3B’S3aHHS AKTyaJbHHUX
npoOJieM, OB’ A3aHUX 13 BUAOOYBAHHSAM €HEPIETUYHOI CHPOBUHU HETPAAULIHHUMHA
cnocob0amu, TeHepalli Ta BUKOPHUCTAHHS €JIIEKTPOEHEPTETUKH, A TaKOX 1HIIUM
MUTAHHSAM NAJIUBHO-CHEPTETUYHOTO CEKTOPY HAILIOI IEPHKABH.

Po3B's13aHHST TEXHOJIOTTYHUX, €KOHOMIYHMX, COLIaJIbHUX MpoOJieM B 00JacTi
BUIOOYBAaHHA KOPHUCHHUX KOMNAJIWH, €HEProeEKTUBHOCTI Ta EKOHOMIKH —
HEoOX1JHa  CKJaaoBa  3a0€3MEYECHHA  MAJMBHOI  HE3ANEXKHOCTI  YKpaiHW.
HPGI[CTaBJIeHi poboTu pazom 3 HAYKOBUM OOIPYHTYBAaHHSAM MAlOTh NPAKTUYHY
peali3amiio OTPUMaHKX pe3ynLTaTlB

3a OLIHKAMM EKCIIEPTIB, Yy 3B'A3KY 3 IIOCTYNIOBMM BUYEPIAHHAM 3a1aciB HAPTH i
rasy, Byrmml K MaJMBO, BHUCTYNA€ HA MEPIIMA IJIaH 1 CTA€E OCHOBHUM
eHepr0H001€M Huni poBeneHo, wmwo Byruuid — HadOUbl 3a0e3nedeHui
pPO3BIIAaHUMU 1  MPOMHUCIOBMMHM  3alacaMM  MANUBHUANA  PECYpC,  SKHM
BUKOPUCTOBYIOTh YCl TPOBIJHI KpaiHW CBITY Ui 3a0€3MEYEeHHS] CTIMKOCTI
HaIllIOHAJIbHOT EHEPTETUKHU.

3 morisiay Ha BHILCHaBeIEHE, y 30IpHHMKY [OCTaTHbO YBaru MNPUALIECHO
OOTPpYHTYBaHHIO €HEProe(PEKTUBHUX TEXHOJIOTIA BUAOOYBAaHHS BYruuisg Ta
yTWI3anli BIAXOAIB TIPHAYOrO BUPOOHMLTBA. 3alpONOHOBAHO EKOHOMIYHI
TEXHOJIOT1i MIJABALIEHHS CTIAKOCTI BUPOOOK 13 BUKOPUCTAHHSM BIAMPAalbOBAHOL
30HM, $SKa 3aNOBHIOETHCS 3AKJIAJHOK CYMILIIII0 NHEBMATUYHUM CIOCOOOM.
Po3B's13aH0 TeoMexaHIYHl 3aJadl OUIHKM HAmpy»KEHO-A€(OPMOBAHOTO CTaHy
MacvMBy NpH MiA3eMHIA rasudikamii Byruud. I3 mi€x0 METow NPOBENEHO W
y3araJlbHeHO pe3yJbTaTH CHEUlaIbHUX €KCIIEPUMEHTIB HA UU(POBUX MOJEAX AJIS
CKJIQJIHUX T€OJIOTIYHUX 1 TIPHUYOTEXHIYHUX YMOB.

[Tpote BUAOOYTOK BYTULIS HE € CAaMOUIUTIO. SIKIIO BIH €KOHOMIYHO BUT1THUMN
U IepXaBu, TO BUAOOYBAHHSA MOBHHHO MPOAOBKYBATUCS 1 PO3BUBATUCA. SKIIO
Hl, TO HISIKI BOJIbOBI PILIEHHS HE 3JaTHI 3aM00IrTH HEMUHYYOCTI CKOPOYEHHS 1
3ropTaHHs ByrjieBU100yBaHHA. [IpupoaHO, MOKHA 3araabMyBaTH a00 YIIOBUILHUTH
Il IPOLECH HA JACIKUA 4Yac, ajge He BUKIOYMTH. KoMmpomicom MK Ha3BaHUMU
PILICHHSIMU HA TETEP BUCTYIAE MiA3€MHA ra3ru(dikanis ByrJIbHAX TUIACTIB.

Buxonsuu 13 pe3ynabTaTiB JOCHIIKEHb, MOJAHUX Y HAYKOBHUX MpALSX, CHIA
BIJI3HAYUTU IX HOBU3HY, BUCOKHI HAayKOBHH PIBEHb Ta MPAKTUYHY KOPHUCHICTb.
3anpornoHOBAHO HAYKOBO-MPUKJIAAHI ¥ METOIMWYHI MIAXOAM 10 MiABUIICHHS
€HEProe(PEKTUBHOCTI BITYM3HSIHOIO MPOMUCIOBOTO BUPOOHUUTBA, HAMPSAMH HOTO
MOJAJBUIOTO COLIATBHO-EKOJOTTYHOTO PO3BUTKY Ta BIPOBAIKEHHS 1HHOBALIIIHUX
piuieHb Y BUPOOHUY1 MPOLECH.
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SOBER ASSESSMENT OF ECONOMIC FEASIBILITY OF RENEWABLE
ENERGY AND VEHICLE-TO-GRID TECHNOLOGIES IN UKRAINE

BESHTA Alexander', BALAKHONTSEV Alexander!
KHUDOLII Yevhenia'!, KHUDOLIY Serhii'

BECHERIF Mohammed? & RAMADAN Haitham?

"Dnipro University of Technology, Dnipro, Ukraine
2University of Technology of Belfort-Montbeliard, Belfort, France

Purpose. Estimate economical rationale of vehicle-to-grid technology (V2G) in
Ukraine in with and without renewable energy systems.

Methodology. Open sources, market research and economical assessments
regarding the prices of renewables, electric vehicles and charging infrastructure
were used to forecast further situation with green technologies in Ukraine.

Findings. Ukraine undergoes transition from heavily-industrialized post-Soviet
republic into a unique combination of agricultural plus high-technology country. As a
heritage it has excessive electric power utilities, which generating capacity exceed actual
demand [1]. As a result, the tariff for electricity in Ukraine 1s one of the cheapest in the
world, 1 kWh costs roughly 0.06 EUR. Thus, renewable energy sources cannot compete
on the open market without government incentives. The later became viable just recently
and caused a surge of installation of photovoltaic stations in Ukraine. The number and
total capacity of PV stations doubled during 2018 [2,3]. Similar situation is with electric
vehicles (EVs) — because of cheap electricity, the number of EVs grows rapidly, far
outnumbering the capacity of charging infrastructure [4].

EVs are called ‘green vehicles’, somewhat delusively, because the primary energy
comes from burning fossil fuels. Meanwhile, there is a problem with uneven generation
of renewable sources. One of the ways to mitigate the problem of excessive/msufficient
generation 1s the use of EVs as intermediate accumulators of electricity [5,6]. The idea 1s
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buying electricity (charging the battery) at cheaper rates (night tariffs) and ‘selling’, 1.e.
generating i1t back to the grid during the expensive tariff.

Our study shows that yes indeed, the idea would be feasible in Ukraine now, if there
were charging infrastructure in place. But time 1s running out. The ‘green tariff” declines
and by 2025 it will be equal to the price for conventional electricity [7,8]. Most probably,
V2G will evolve into full-scale effect in Ukrainian grids.

The work contains the results of researches, with were contained under the project GP
— 472, with was supported by Ministry of Science & Education of Ukraine.

Key words: renewables, green tariff, electric vehicles, V2G
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