
HACTABHO-HAYqHOM BI{JEhY
EJIEKTPOTEXHI4IIKOT @AKYJITETA
CEHATY YHI{BEP3IITETA Y I4CTOIIHOM CAPAJEBY

flpegnrer: I4:njelrraj rouucuje o npujan:reHr4M KaHArrAarr{Ma sa ns6op y aKaAeMcKo 3Ba}be

A orIeHT, yn<a H ay qHa o6 nacr Elercrpoeueprerr{Ka

Og;ryr<ou Hacraeuo-HayqHor rr.rjeha ErexrporexHuqKor $arynrera Yuunep:rzrera y I,Icrouuou
Capajeny, 6poj:03-474120 on 14.5.2020. roAIIHe, r,rMeHoBaHr.r cMo y Ko*rrzcujy 3a pa3Marpal6e
KoHKypcHor uareprjala u ilucalbe u:njeruraja rro KoHKypcy o6jae:reuoM y AHeBHoM nrrcry ,,lrac
Cpncre" ol 8.4.2020. roArHe, :a u:6op y aKa.qeMcKo 3Balbe AoueHT, yxa HayqHa o6,racr
ElercrpoeueprerrrKa.

fIo O KOMI4CIIJI/I

Ha nperxo4r{o HaBeAeHu KoHKypc npujawto ce 1 (jegau) KaH.qI'IAar:

1. .4p Mr4 oapar (Xersno) @opqaH

Ha ocHoey npetleAa KoHKypcHe noKyMeHrauuje, a nourryjyhu nponucaHlr qilaH J7.3axosa
o BrrcoKoM o6pa:onamy (,,Cnyx6eHu rracHLIK Peny6:rurce Cprcre" 6p.73110, 104111,84112,

108/13, 44115,90116), r{rraHoBe 148. ri 149. Cratyra Yunnepsurera y tr'lcroqnou Capajeny u

u,rauone 5., 6. n 38. flpaeulHr.tca o nocrylKy L{ ycnoBl{Ma n:6opa aKa.4eMcKot oco6,'sa

Yuurep:lrrera y l4crouHou Capajery, Kouucuja 3a IILIcalte u:njeurraja o npujaa,'seuNu

KaHArnarHMa :a u:6ope y 3Balba, HacraeHo-HayqHoM eujehy E:rerrporexHllrlKor $arynrera u

Ceuary YHusepsnrera y tr4crouHor,,r Capajeny [o.qHocrr creAehu r.rsnjeruraj Ha AaJbe oAnyquBa]r,e:

Cacrae rcouucuje ca Ha3HaKoM rrMeHa rr [pe3rrMeHa cBaKor qJraHa, BBarba, rra3rrB HayqHe
o6lacur, HayrrHor noJ'r,a rr yrrre HayrrHe/yujeruuurce o6"racru ra rojy je nra6pan y 3Barbe,

AaryMa lt6opa y 3Babe rr Ha3rrB Saryrrera, ycrauoBe y xojoj ie qrau rcorunclrie 3a[ocJreH:

1. [p 3opan CrojaHosrahl BaHpeAHrr npo$ecop, npe4cje4Hr.rx
Hayuua o6,racr: TexHuqro-rexHoJrouKe HayKe

Hayuuo I orle : E,rerrporexHnr{Ko u parryHapcKo rrHx erLepcrB o

Yxa uayuu a o6 nacr : E lexrpoeH eprercKr.r cr{creMr.r

laryu u:6opa y 3Barbe: 4.2.2018. roALIHe

Yuunep:nrer: Yuurepsurer y Eeorpa4y
Oaryrrer/axageuu.ia: E,rerrporexHLrr{Ku Sarcynrer

2. [p Xe,rr<o T)ypriurrlh, BaHpeAHH npodrecop, .rrau

H ay uu a oS.racr: Texu t,r.rxo-rexH onolr]Ke HayKe

Hay uu o rr oJb e : Er exrp orexHur{Ko LI par{yHapcKo llHxelbep crB o

Yxra uayuu a o6 :racr: Elexrpoeu eprercKl,I cHcreMI4

laryvr n:l6opa y 38arbe: 18.11.2018. roAxHe
Yunnep:urer: Yunrepsnrer y Eeorpa4y
@ any rrer/axa4eu uj a : E r exrp orexn I{ LIKII rf ar<y:rrer

3. [p AlencaHAap Cutrronuh, AoIIeHr, TIJIaH

HayuHa o6,racr: tr4uNemepcrno u rexnonoruja
HayuHo rroJ'l,e: ErexrporexHr4Ka, eJreKTpoHI{Ka u uuQopuaql{oHo I4Hxe}bepcrBo

YNa Hayuua o6:racr: Elexrpoeuepterl{Ka

,{aryu us6opa y 3Barbe: 27.5.2015. roALIHe

VHueep:urer: Yuunep:nrer y tr{crovHonr Capajeny

@axy,rrer/ara4ertuj a: E,rercrporexHIrtIKIr $arynreq
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IT3BJETIITAJ
KOMI{CIIJE O TIPIIJABJbEHIIM KAHAI,IAATI,IMA 3A I,I3EOP Y 3BAILE

0g,ryxa o pac[IrclrBarr, yrroHKypca, opr rr .qaTyM AoHourerba oA!'rYKeAH

pujeAror: HacrasHo-HayqHo nujehe ErerrporexuuqKor $axylrera, 6poj Ol-276120 oA
16.3.2020. rolrrHe
O4ryxa: CeHar YHIzaep:nrera y I4crounou Capajeny, 6poj 0l -C-75-X120 ot26.3.2020. ro4uue
u 6poj 01-C-65-X/20 ot26.3.2020. roruse

II

Anesgu rucr, Aarynr o6jare KoHKypca
,,f,lac Cpncrce", 8.4.2020. ro4uue
Epoj xarrAnAaTa xoju ce 6upa
1 (eaan)
3same rr Ha3rrB yxce Hayque o6lacru, yxe o6pa:osHe o6racrrr 3a rojy je KoHKypc
pacnHcaH, cIIucaK IIpeAMeTa
3sarbe: .qorleHT
Yxa uayvua o6:racr: E,rerrpoeuepterrrKa
Epoi npui aBJ'LeHrrx KaHArrAara
1 (ieaan)

IIPBI4 KAHAI4AAT
1. OCHOBHI4 BPIOIPAOCKI4 IONAIIII
I{ue (unre je4uor poglme,'r,a) rr rrpe3rrMe
Mno4par (Xemo) (Dopqan

larvm u miecro po[erra
31.12.1990, 3nopnur, PC, EUX
YcraHose y rcoinua ie xangugar 6uo sanocreH
E.rrexrporexHlrqKr.r $axylrer, YHusep:urer y I4crouHorr,r Capajery (cenreu6ap 2014. - ao
4auac)
3nan a/paAua rriecra
Acucreur v Butrr4 aclrcreHT
I{ay.rua o6,racr
E:rexrpoeueprerr{Ka
r{JraHcrso y HayqHrrM rl crpyrrH[M opraHrr3arlrriaura u;ru yllpyxerbrrMa
. Zucruryr uHxeH,epa e,'reKrporexHrlKe Lr eJreKrpoHr,rKe (Institute of Electrical and Electronics
Engineers - IEEE), 2019
2. CTPYIIHA EI{OIPA<DIIJA, AI{TIJIOME I{ 3BAIbA
Ocuosue cryAuie/cryAu i e upnor qrr KJryca

Hasr4s rzucruryquje, roAlrHa yilr4ca r.I 3aBpllrerKa
Yuueepsurer y tr4crouuou Capaieny, Erer<rporexHrrr{Kr{ Saxyrrer, ol2009.lo 2013. roAr4He

Hasue cryAujcxor [porpaMa, ]13[a3Hor MoAyrIa

Elexrpoeueprerl4Ka
flpocjevna oqieua roKoM crygula, creqeHr{ aKaAeMcKr{ Ha3vB

,{unroiraupaHr{ HHxe}bep eJIeKTporexHrrKe

flocrqun,roMcKe cryArri e/cryAui e Apyror qrrnJryca

Hasus lrscruryuuie, roAlrHa yr,uea lr 3aBpruerxa

Yuunepsurer y Eeorpaly, ErerrporexHr{rrKr/r 6aryrrer, ol2013.lo2014. ro.qr.rHe

Hasus cry4uj cxor nporpaMa, r{3ira3Hor MoAyJra

Cryauj cru nporpaM : ErexrporexHrKa v paqyHapcrB o
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Moly:r : EqeKrpoeHeprercKr4 cr{ creMr,r

flpocj e,rua od eHa roKoM cryavja, creireHr4 aKaAeMcKr{ Ha3rlB

Macrep u uNem ep e:rerlpore4Hr{Ke r4 parryHapcrBa
Hacroe MarrrcrapcKor/uacrep paAa

Crauynaqlij a paAa notr pevHe gu $ epeuqraj amr e 3arrrrr{re Bo.q oBa

Yxa uayuna o6lacr
ElexrpoeueprercKr.r crr creMr{

!onropar/cryArr ie rpeher qrrKJryca

Ha:ue IIHcTI{TyIII{je, roAI{Ha yn}ICa LI 3aBprxerKa (4aryna npujaee u o.46paue llaceprarluie)
YHurepsurer y Eeorpa4y, ElercrporexHr{r{Klr rparynrer, ol,2014.lo2020. roAr{He
llpujaaa: 22.6.2017. roAHHe; O46paHa: 9.3.2020. roArrHe

Huq{gg AoKropcKe 4rzcepraquj e

flonp eun a 4u $ epeu quj arrH a 3arrrrr{ra AB ocrpyxr.r x HaA3 eMHr{x B oA oB a

Yxa uayuua o6:racr
ErercrpoeHeprercKr4 cr{ creMu
flperxoAnlr u:6opu y 3Barr,a (uucruryquia, ssan e u uepuoq)
l. Yuueep:urer y tr{crouuoru Capajeny, Eler<rporexHr{rrKrr Qaxynrer, acrrcreHr, 2014 -2015.
2. Yuunep:urer y tr4crouuolr Capajeey, ElerrporexHrrqKr4 $arcy:ner, Brr[ru acrrcreur, o4 20 15.

foAHHe AO AaHaC.

3. HAYIIHA AJENATHOCT KAHII4AATA
Pagoeu npuie trpBor ulu:l'u fiocJ.beArber us6opa/peur6opa
a) Pagonu o6jan".reulr y:6opnuqulra ca ue[yHapoAHlrx rr HarlrroHaJrHrrx cmyrloBa

1. M. @opqarr, X. Rypurufih, ,,AHalH:a e$ur<acuocrrr crzcreMa a\y-a y 4ucrpu6yruaunlt
Mpex(aMa ca 4ucrpu6yrpaHlIM II3BopIIMa euepruje", III Me!ynapoAHa r<oH$epeuquja o
o6nos,r6unHN.{ r,r3Bopr{Ma eneKrpr.rrrHe euepruje MKOIEE, oxro6ap 2015, Eeorpag,

Cp6irja.

2. M. (Dopuau, X. Typuurlrh, J. Muxyrowth, ,,Elunltuaquja e$exra 4ieruluuuuor
ocyHqarba y crpnHr-HHBeprop $oroHanoucruu cHcreMIrMa", III Melynapo4Ha
r<ou$epeHquja o o6uosJbrlBuM r.r3BoprrMa eJreKrpnune eHeprzje MKOIEE, or<ro6ap 2015,
Eeorpa4, Cp6uja.

3. M. @opuau, 3. Crojauonuh, ,,Ocjerrrlrna ycir,rjepeHa norpeqna 4u$epeHqnjalua
3aulTlrra BoAoBa 6eg HanoHcKVXyra3a",32. Caeeroearle 3a Be,.ruKe eleKTpurlHe Mpexe
CIGRE, uaj 2015, 3,raru6op, Cp6raja.

4. M. <Dopuau, 3. CrojaHoar.rh, ,,Tecrupame anropuraMa nonpealHe 4raQepeHqLrjamre
3a[rrr{re 6e: nanoHcKnx yna3a ua rpoSasHoM Mo.(eJIy EEC-a", XIV melyuapoAHlr
HayrrHo-crpyrrHr4 cLIMro:njyu tr4H@OTEX, ruapr 2015, JaxopuHa, PC, EuX.

PaAoeuuocluie[ocJbeAIberu:6opa/peu:6opa(pelq
a) flor,ran,ra y KIr,I{raMa

1. M. Maksimovi6, M. Forcan, Internet of Things and big data recommender systems to

support Sntart Gricl. Big Data Recommender Systems: Volume 2: Application paradigms.

Institution of Engineering and Technology - IET, pp. 145-172; ISBN 9781'785619186.
DOI: 10.1049/PBPC035C, London, United Kingdom, 2019

Since its appearance, the Internet of Things (IoT) has completely revolutionized almost
all aspects of our lives. Among present and potential numerous and diverse applications

of IoT, its utilization in the energy sector is of particular interest. The loT inclusion inthe
power industry and Smart Grid (SG) evolution opens a whole world of high-potential
oppofiunities to optimize the grid operation. The realization of SGs utilizing smarl

rnetering technology or advanced metering infrastructure with bidirectional IoT-based
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comlnunication between demand and utility could improve existing energy balancing
procedures. Keeping energy consumption and supply in balance with minimal operating
costs and optimal grid conditions is not an easy task, especially in presence of renewable
energy sources. As the loT is established on the utilization of a large number of smart
things/devices that generate a prodigious amount of data on a daily basis, successfully
managing big data represents a key issue. In order to obtain valuable insights and
knowledge fi'om data gathered, the appliance of big data analytics is demanded. Hence,
eff-ective analysis and utilization of a massive amount of diversity of data that arrive at
high speed and can be ofuncertain provenance are mandatory in the process ofobtaining
valuable insights and enable the creation of knowledge-based recommender systems. Big
data analytics applied to data gathered from smart meters could be used to make valuable
recotnmendations regarding consumption prediction, demand response and management
programs, voltage and frequency control, state estimation, and power quality. The overall
operation of SG could be certainly optimized in various aspects by using large-scale near
real-time rreasurements. The general aim of this chapter is to provide an overview of
ongoing scientific research, recent technological innovations and breakthroughs, and big
data analytics role in making recommendation systems that will facilitate the
developrnent and evolution of future global energy systems.

6) Paqoru o6jan,renlr y rrcraKuyrlru vrefynapoAHr{M qacoruclrMa ca ,rSCI" Jrlrcre

1. M. Forcan, M. Maksimovi6, "Cloud-Fog-based approach for Smart Grid monitoring,"
Simulation Modelling Practice and Theory, Vol 101, 101988, May 2020, DOI:
1 0. 1 0 1 6/j.simpat.20 1 9. 1 0 1 988, IF 2,46

Continual, safe, secure, reliable, and efficient delivery of high-quality power is the main
goal of the Sr-nart Grid (SG) defined as the energy network integrated with the rrovel

Intbnnation and Comrnunication Technologies (ICTs). This paper focuses on the

development of- cornrnunication system models to be used fbr voltage profile monitoriug
and power losses estimation in SG. Existing research on communication technologies in
SG is briefly overvierved with the main focus on Cloud and Fog computing approaches.

With rising numbers of smafi devices in SG, the amount of measurement data rapidly
increases demanding more effrcient communication architectures. Two communication
architectures are selected and modeled with the main goal to support realtime monitoring
and data analysis in SG. Cloud- and Cloud-Fog-based approaches are proposed and

analyzed as colnmunication system models for SG real-time monitoring. Posting
immense quantities of data on Cloud commonly represents a serious challenge due to
latency, locality, and network congestion. The best approach to overcome Cloud
challenges is to perform decentralized and intelligent processir-rg closer to the location
rvhere data are being generated, which is known as Fog computing. A
MATlAB/Simulink-based model of a well-known IEEE test grid topology is modified
to support real-time communication with open source IoT platfbrm ThingSpeak used for
Cloud computing. Fog computing layer is conceptualized to be located in the main

distribution substation and it is rnodeled by MATLAB function blocks. The proposed

modeling procedure is given step by step to highlight the most important building blocks

necessary fbr creating a combined power and communication system model capable of
providing meaningful data related to SG nTonitoring. The developed model is tested

using simulation events common in distribution netrvorks. The simulation results of
Cloud and Cloud-Fog approaches for voltage profile monitoring and power losses

calculation in SG have confirmed the benefits of the Cloud-Fog-based approach.
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2. M. !-orcan, Z. Stojanovic, "Transverse differential protection scheme for double-circuit
lines rvith single-pole tripping and reclosing," International Transactions on Electrical
Energy Systerus, July 2019, el2l52, DOI: 10.100212050-7038.12152, iF 1,31

A new transverse difTerential protection scheme with current-based directional element
enabling selectivity in the case of single-pole tripping and reclosing is proposed for
double-circuit lines. No communication channel and voltage signals are required for
proper operation of the protection. Selectivity of the proposed protection scheme is tested
for both doubly fed and singly fed doublecircuit lines. Line with no fault and healthy
phases of faulted line remain in operation during fault clearance time in such a way
enhancing power system stability. A special single-pole reclosing success indicator is
proposed fbr diff-erentiation between transient and permanent f-aults. After single-pole
reclosing event, selectivity of the protection is achieved using currents of healthy line as
polarizing quantities. Selectivity testing is performed by extensive simulations of various
fault events in the case of both doubly fed and singly fed untransposed double-circuit line
models using visual interactive simulator developed in MATLAB/Simulink.

3. M. Forcan, M. Banjanin, G. Vukovi6, ,,Advanced teaching method for balanced
operations of overhead transmission lines based on simulations and
experiment," Interncttional Journal of Electrical Engineering & Education, vol. 55, no. 1,

January 2018, pp. 14-30, DOI: 10.117110020720917750955,IF 0,94

An advanced teaching method for the analysis of balanced operations of overhead
transmission lines has been described in this paper. The proposed educational method
combines theoretical, simulation and experimental approaches with the purpose of a

higher-level knowledge achievement. Several exercises have been defined and
implemented in the teaching process. Some characteristic overhead transmission line
steady state regimes, such as Ferranti effect, natural load flow and capacitive overhead

transmission line behaviour, have been analysed. The special analysis has been carried
out in order to determine the basic characteristics of the switching transients. Software
package MATLAB/Simulink has been used for the estimation of system parameters and

for the simulation analysis. Different overhead transmission line models have been
compared and useful rnodelling guidelines have been recomurended. Experimental
calculations have been perfbrmed by using a physically scaled system consisting of
multiple Pi sections representing 100 km length 400 kV overhead transmission line. The
proposed method has been tested within High Voltage Engineering undergraduate course

and useftil application feedback from students has been obtained.

4. M. Forcan, Z. Stojanovi6, An algorithm for sensitive directional transverse differential
protection with no voltage inputs, Electric Po**er Systems Research, vol. 137, Augttst
2016, pp. 86-95, DOi: 10.10 I 6/j.epsr.201 6.03.052, IF 3,02

Transverse differential protection of double lines in double-fed networks has been

discussed by manypapers. This paper investigates algorithms based on current increments
for directional transverse differ-ential protection with no voltage inputs in radial
networks. Weak points of the algorithms are identifiedand discussed. A new algorithrn
based on phase-change of double-line currents with improved sensitiv-ity is proposed.

For testing purposes, tliree-phase power system ntodel has been created. On the basis of
detailed simr-rlatior-r tests, advantages of the new algorithrn are presented. In order to
ensure protectionsensitivity even in the cases of faults from open circuit regime, current
register locking technique hasbeen developed and used in combination with nerv

algoritl-rm.
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5. M. Forcan, Z. Duri5i6, J. Mikulovi6, An algorithm for elimination of partial shading
effect based on a Theory of Reference PV String, Solar Energy, vol. 132, July 2016, pp.
5 1 -63, DOI: I 0. I 0 I 6/i.solener.20 1 6.03.003, lF 4,67

An innovative approach to the analysis of partial shading effect (PSE), inthe case of PV
string systents, is presented in the paper. ln order to eliminate PSE and successfully
achieve rnaximum PV string power under partial shading condition (PSC), a new
theoretical concept, natned 'Theory of Reference PV String', has been developed and
applied to conventional approach, based on the usage of module integrated converters
(MlCs). The new maximurn power point tracking (MPPT) control strategy proved to be
efficient and less influenced by mutual interaction (Ml) of individual MPPT algorithms,
at PV module level. Simplicity of the conventional MPPT control strategy, based on
string current control has been preserved and even improved. By using
MATLAB/Simulink software package, the model of PV string with MlCs has been
created. Real-time PSE elirnination system with algorithm based on the proposed MPPT
control strategy has been introduced and tested. The most important testing results, based

on several study cases, have been presented and considered. The proposed algorithm
proved to be very efficient in achieving MPP under real-time variable irradiation
condition. All advantages of the new algorithm have been verified through simulations.

n) Pagonu o6janreuu y ue!ynapoAHuM rlacorl{clrMa

1. M. Maksirnovid, M. Forcan, The role of nanotechnology in revolutionizing energy

sector, International Journal of Electrical Engineering and Computing (IJEEC), Vol 3. No
2, pp. 7 9 -84, 2019, DOI: 1 0.7 25 | IIJEEC 1 902079M

The need for modernization of the existing energy sector is driven by globally increasing
energy demand, rising carbon emissions, global warming, and climate change. The world
tends towards the sustainable and more environmentally friendly energy sector that will
meet future energy demands by reducing the usage of raw and non-renewable materials
and resources and decreasing energy consumption and pollution. Nanotechnology, as one

of the key technologies of the 21st Century, holds the potential to revolutionize the entire
energy sector, contributing to the development of more effrcient and sustainable energy

systems. The implementation of nanotechnology in the energy sector is in the variotts

stages of research, development, and deployment. Nanotechnology's solutions and

approaches can heip create innovative ways to produce, change, distribute, store and

consume energy. This paper attempts to summarize some of the current nanotechnology

applications in energy sector, emphasizing the associated benefits as well as risks and

concerns. Present nanotechnology-based solution and approaches used in the energy

sector confirms nanotechnology's potential to revolutionize the entire energy sector.

Alongside the growing use of nanomaterials and nanoproducts, uncertainties on the

nanotechnology potentially harmful influence on the environment, health, and safety rise

as well, representing a main concern related to nanotechnology applications. In addition
to the technological feasibility of the nanotechnology irnplementation in the energy

sector, a wide range of other conditions, such as political, economical and social,

inf'luence the rate of implenrentation and acceptance of nanotechnological innovations in
the energy sector.

2. M. Forcan, "Prediction of annual energy production fi'om pv string under mismatch

condition due to long-term degradation," Facta Universitatis, Series: Electronics and

Energetics, vol. 31, no. 1, 2018, pp. 63-74,DOI:10.2298/FUEE1801063F
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Reduction of long-term degradation effects represents a long-time challenge in
photovoltaic (PV) rnanufacturing industry. Modeliing of long-term degradation types and
their impact on maximum power of PV systems have been analysed inthis article. Brief
guidelines for PV cell-based modelling of PV systems have been illustrated. Special
study case, PV string consisting of 12 PV modules, has been modelled in order to
determine degradation and mismatch power losses. Modified methodology for prediction
ofannual energy production from PV string, based on horizontal irradiation and ambient
temperature experimental measurements at the location of Belgrade, has been developed.
Coefllcient natned "degradation factor" has been introduced to include and validate
degradation power losses. Economic considerations have indicated evident money
it.tconte reductiou, as a consequence of lower annual er-rergy production related to long-
tenn degradation.

r) Pagonlr o6jan,renu y :6opuuqurua uefynapoAHrrx rcouSepenqlrja

l. M. Forcan, M. Maksimovi6, J. Forcan, Cloud-based approach for real-time monitoring
of Srnart Grid topology. 5th Virtual lnternational Confererlce on Science, Technology and
Management ir-r Energy (eNergetics), October 201.9, Ni5, Serbia.

This article is focused on the development of a real-time communication system for
monitoring of Smart Grid (SG) topology using Cloud-based approach. Network topology
processors are an integral parl of the transmission network's state estimation and power
flow analysis functions. Tracking of SG topology in real-time could be achieved using
available local measurements from smaft devices and Cloud-based control center,
communicating with each other thr ough the internet. Well-known IEEE test grid topology
is r-nodeled using MATLAB/Simulink software package and modified to suppofi real-
time communicatior-r with open source IoT platform ThingSpeak. As a result an

interesting and novel model is proposed combining SG and Cloud-based communication
system. Several simulatiou case studies, related to network reconfiguratiolrs, are defined
to test the developed rnodel. Obtained simulation results show all capabilities and benefrts
of the proposed Cloud-based monitorirTg approach.

2. M. @opualr, 3. CrojaHoeuh, "MprBa 3oHa rronpevHe 4raQepeuqnjarue 3arrrr4re

ABocrpyKux HaA3eMHr{x Bo4oBa," XVII uefyHapolHr.r HayqHo-crpyrrHu cr4Mflosr.rjyrra

UHOOTEX, Mapr 2018, Jaxopuna, PC, EuX.

leocrpyr<u HaA3eMHr4 BoAoBr.r cy y ilpaKcr{ najueurhe :aurruheHlr floflperrHoM
gutpepeHr{ujaJrHoM 3arrrrrrroM, r{r,rMe ce [ocrr,rxe BeoMa 6p:o u ceJIeKTIIBHo ucKJryrlebe
caMo oHor HaA3eMHor no4a roju je y xnapy. HajraNHujr{ HeAocraraK fiolper{He

4uQepeHrlujaJrHe 3a[rrr4re je nocrojarLe MprBe 3oHe pearoBa]ba 3a KBapoBe 6lucxe
:aje4uuur<uu ca6upnuqaua HaA3eNrHrrx BoAoBa. Y osoN{ qnaHKy je aua:lr:upaHa MprBa

:oua HeycujepeHe, ycrrrjepeue v norpeqHe 4u$epeuqujaJrHe 3arrrrrrre uraje je ycnrjepeme

6a:upauo caMo Ha npr.rpaurrajurlra crpyjHrax curHaJra. flarlr cy pe3yJIrarlr cuuynaquja
paAa arropnraMa.u.rrrrraJrHe nonpeune 4r.r$epeHquja:rue 3arrrrrrre :a cnyuajene KBapoBa

y oKonrlHr{ MprBe soue. flpe4roxeHa je rpoueAypa u:6opa o4ronapajyhl4x rpatoBa
peafoBarsa y oAHocy Ha KapaKTepLIcTIIKe HaI3eMHIlx BOAOBa U CaMy MpTBy 3OHy

3A[ITI{TC.

3. M. @opuau, 3. CrojaHoauh, ,,,{ucraHTHa 3a[rrura ABocrpyKux HaA3eMHHx BoAoBa",

XW uelynapoAHn Hayr{Ho-crpyrrHr.I chMnosnjyu tr4H@OTEX, wapr 2017, Jaxopuua,
PC, EnX.
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Y paay cy aHann3upaHe MoryhHocrn [pr4MjeHe KoHBeHur{oHarHe rr{craHrHe 3arr]rr.rre 3a
cryvaj ABocrpyKor HaA3eMHor BoAa. Pea:rilsoeaH je Mo.qen rpo$asHor
enexTpoeHeprercKor cucreMa ca ABocrpyKr{M BoAoM. ZunletreurupaHa je 4ucraurHa
pe,rejua 3arurwra ca nopexqnjonr lrjepeue crpyje y cBpxy npanarolema ABocrpyKoM
ro4y. Bprueuo je recrnpan,e ceJreKTlrBHocrrr Ar{craHTHl.rx peneja 3a cBe Bpcre KBapoBa y
rIpBoM I'I ApyloM cTerleHy 3aIIITI4Te. AualtlsHpaua je ocjer,ruBocT 3arrrTr.rTe y 3aBr4cHocrH
oA yBeAeHe rcopexqrzje u npeqrr3Hocrr.r Mo.qeJra ABocrpyKor BoAa.

4. M. @opuau, 3. Crojauoelrh, ,,Vrr.rqaj rpaucuo:uquje npoBo.qHrrKa ABocrpyKor
Ha.q3eMHOt BOra y CrrMerpaqHIaM II HecI'IMerpHr{HuM pexr.lMuMa paila", EHeprernxa,
vapr 2017, 3laru6op, Cp6wja.

Y nporlecy MoAeJIoBaIla ABocrpyKor HaA3eMHor BoAa y JruTeparypr{ ce BeoMa r{ecro
saueruapyje yruqaj rpaHcno3lrqr.rje npoeo4uuKa Ha pe3yJrraHTHe eneKTprrrrHe cr.rrHale. Y
OBOM q"[aHKy aranlu3fipaHl{ cy KapaKTep}IcTIIrlHIt TLITIOBII TpaHCIIo3uIIuje npOeo4uUra
pa4rjanuor ABocrpyKot BoAa Ir rtuxoB yruqaj y cr4Merpr.rqHrrM 11 HecrrMerpr.rqHuM
per(rlMrrMa pa\a. flpnra:aHu cy pe3yJrrarr{ y[opeAHe aHaJr[3e MoAeJrra

HerpaHc[oHoBaHot lBocrpyKot BoIa ca [apaMerpuMa 4e$uHucaHrrM y $a:opcxou
cllcrei\{y il nornyHo rpaHcnoHoBaHor lBocrpyKor BoAa ca fiapaMerpulra ge$uuucaHr.rM y
KoMIIoHeHTHoM clrcreMy. Kao roce6au c:ryuaj aHaJrn3r.rpaH je MoAerr rrorrryHo
rpaHcnoHoBaHor ABocrpyKor Bo.qa ca 3aHeMapeuou lre!yco6uou r.rnnegaHcoM y Hy,'rroM
Kor,rrroHeHrHoM clrcreMy. Ha ocHoBy pe3yJrrara Aare cy flpenopyKe 3a o4a6up
a.{eKBaT}IOt MOAeJra y 3aBI'ICHOCTII OA Tr{na aHaIII3e.

5. M. Forcan, "Prediction of Energy Production frorn String PV System under Mismatch
Condition", 2nd Virlual International Conference on Science, Technology and
Management in Energy (eNergetics), September 2016, NiS, Serbia.

An anaiysis of energy production from string photovoltaic (PV) system, with unequal PV
modules, has been presented in this paper. Brief guidelines for PV cell-based modeling of
PV systems have been provided. Mismatch power losses have been investigated for wide
ranges of irradiation and ambient temperature. By using experimental irradiation
measuremeuts, prediction of PV string energy production has been obtained, for time
period of one month. According to presented results, it can be concluded that
consideration of mismatch conditions in precise energy prediction analysis cannot be
neglected.

6. M. Forcan, Z. Duri5i6, "The analysis of PV string efficiency under mismatch
conditions", 4th International Symposium on Environment Friendly Energies and
Applications (EFEA), Septen,ber 2016, Belgrade, Serbia.

Misrnatch conditions in PV systems have been often analyzed only by means of
difl-erences in electrical parameters. Besides mismatches in PV modules' I-V
characteristics, this paper, in addition, analyzes the influence of deviations in irradiation
and temperature. By using PV cell-based model of PV string, developed in
MATLAB/SimulinI<, several study cases have been investigated, such as electrical
parameters mismatch, uniformly distributed and concentrated shades, operating
temperature differences, etc. Also, the special analysis has been dedicated to study case

considering simultaneous effect of various mismatch conditions. Presented simulation
results have indicated significant reduction in PV string efficiency due to different
corn binati ons of rnismatch conditions.

1. M. @opqaH, M. BamaHuu, ,,flpu*rjeHa Su:uuxor Mo.qera Ha.q3eMHor Bo.qa y e4yxaquju
cryAeHara eneKTpoeHeprerltKe", 60. r<ouQepeuquja:a enexTpoHrrKy, TeneKoMyHuraquje,
ayror,rar[Ky u HyKJ.reapHy rexHrrKy ETPAH, jy x 2016, 3naru6op, Cp6uja.

http://M.ues.rs.ba phone: +387 57 320 330; 320-150; 340 464 fax: +387 57 320 330



Yuuaepsrrer y hcroqrou CapajeBy University of East Sarajevo

y oBor\{ paAy je trperno)KeHa r{HoBarHBHa eAyKauu oHa MeroAa, 3acHoBaHa Ha
KoM6uHoBaHot\{ ct'IMynaUtloHoM I4 eKcreprrMeHTaJrHoM npncryny,3a aHaJrr{3y HaI3eMHr.rx
Bo.qoBa (HB) y eneKrpoeHeprercKoM cr4creMy (EEC-y). Ilpe4cranreHa je .qeraJr,Ha
Irero4onorrja olpe!uaaba ereKrp[rrHux rapaMerapa lr MoAerroBa]ba HB-a y
nporpaMcKoM oKpyx(eby MATJIAB/Cnuy:rrzHr. Pa:eujen je Qn:uuxr.r Moren HB-a, rao
u oAronapajyhn cltl.tylaulIoHlI eKBIIBaJIeHT. Y ornr.rpy eKcrrepr{MeHraJrHr{x Lrctrltr:.1.Ba$,a,

rIpLIKa3aHe cy rtoryhHocrn nprnnjeue $u:ttuxor MoAeJra y aHa,rrrr3rr KapaKTepr{cTr{r{Hrzx
cuMerpLILIHI4x rlpoueca ua HB-osraNaa. larla cy pe3ynraru HcrrrrruBarca (Depaurnjeeor
e$exra u pa3rilr{r4rr{x pexnMa pa4a 400 kV HB-a, Ayxr4He 100 km.

8. M. Oopuau, M. EarraHltu, f . Byxonuh, ,,AHalH3a clrMerpr4qHr{x [poqeca Ha
HaA3eMHHM BoAoBr.rMa y tlpa3HoM XoAy", XV rr,re!ynapo4ulr HaytrHo-crpyqHr{
cmrnosujyu I{HOOTEX, Mapr 2016, Jaxopuua, PC, BuX.

Y osoN{ paAy aHar'rri3upaHu cy cuMerprrrrHu npouecr.r Ha HaA3eMHoM BoIy y [pa3HoM
xo4y. HaupaBr'[,eHo je uerolnro pa3r[Lrr.rrrrx MoAena Ha.q3eMHor Bo.qa y [porpaMcKoM
oKpyxen,y MATIIAS/CuMyrII{HK. ErcrepuneuraJrHr{ npopaqyH je npureH nolrohy
(rusuuror MoAe,'ta HaA3eMHot BoAa cacraB,treHor o.q .qecer ,,Pi" cerquja. Ha ocuory
yflope.qHor eKCIIeplIMeHTaJrHor 14 cr{MyJrarluoHor rrcrpaxuBau)a) ale.arru3upare cy rojane
@epaurr.rjenor erf erra H yKJbyr{e}La BoAa y [pa3HoM xoly. ,{aru cy pe3yJrraru
eKcttepnMeHrar'rHor rr cr.rMynauuoHor npopauyua rcoeQuqujeuara @epaurujeror eSercra
1r cKrrorrHof [peHanoHa.

4. OEPA3OBHA IJEJTATT-rOCT KAHnr{AATA
06pa:onHa Aie,'laruocr upnie rrpBor ul v,lu /noc,reArrer u:6opa/peur6opa
Ol 2014. roAuHe Muo4par (Dopuan je 6uo 3arroclteH Kao acrrcreHr Ha ElerrporexHuqKoM
(rarynrery y Hcrouuou Capajery. Y rorcy pa.qa Ha E:rerrporexHr.rr{KoM Sary:rrery 6uo je
aHrar{oBaH Ha npeAMerr{Ma rrpBor ur{Kflyca uygwja: Crrcrelrr.r 3aurure y eJreKrpoeHeprercKoM
cr.rcreN,ry, E,,rerrpouoropHr.r rroroHrr, Ererrpuuua rr,rjeperla. OcHoee reneKoMyH14rarlraja ra

Ocuoe e ereKTporexuurce 2.

06pa:osHa Aieraruocr roclre rrocJbeAr+,er ur6opa/pelrs6opa
Harou u:6opa y 3Barbe Bnlrer acucreHra Ha EnerrporexHr.rqKoM (rarynrery y tr4crouuor,r

Capajeny,2015. roarlHe, Mno4par (Dopuau je auroxoraH Ha rpe.qMer[Ma npBor rrrrKnyca

cryAria: Cncrelru 3arrJTrrre y eneKrpoeHeprercKoM cricreMy, E:rerrpolroropull troroHr{,
ElerrpuvHa ujepema, OcHoee rerreKoMyHr{r<aquja u MesauueHr y r{HxerLepcxoj npaKcu.

O6pa:onne uy6mnxaquje

l. C. falljaHoBr.rh, M. EamaHuH, M. toconuh, M. @opqan, llparruryu:a na6oparopujcre
njexr6e H3 eneKrpuquux rr.rjepema, E:rerrporexHuqKrl r[axynrer tr{cro.rHo Capajeno, ISBN 978-
9997 6-682-2-6, I,Icro.ruo Capaj eeo, 2016.

Ocuouua uaujeua oror flpaxrflKyMa, sa :ra6oparopzjcne ejeN6e r.r3 npeAMera E:rexrpuvua
Irjepeu,a, je ga cryAeHTuMa .qpyre ronrrHe Erer<rporexHr{qKor rpaxy,rrera Yuunepsurera y
Hcroquoiu Capajeny orraKrrra rpaKrur{Hil par y na6oparoplrjll Ha rlpeAuery E:rexrpur{Ha
ujepema. Ovexyje ce ra he ynoleme [paKrr{KyMa y HacraBy, oJIaKIUaTH u:nofeme n
pa:yujenarce ,la6oparoplrjcxux njex6u, noreharu KBaJIilrer HacraBe, u yuanpujeAl{rlt HrrBo

3Halr,a, rcoju cry4enru cr[Lry Ha oBoM npeAMery. Kpo: onaj [peAMer cryAeHrl{ crllqy pa3Ha

npaKrr.rlrHa 3r{arLa u: ujepersa eleKTpurrHrrx rujepuux Beirr4qnHa. Cruqena 3HaILa II3 oBor
rrpeAN,rera, cryAeHru he mohu Kopucrrrr{ r4 np}rnnKoM ira6oparopujcr<ux njeN6u H3 Apyrl{x
rpell\,rera roKot\{ cryAupama. flparruryu caApxl4 ocHoBHe reopujcre nojuone Be3aHe 3a

eneKrpflqHa ujepema, yfiyrcrBa 3a paA ca ujepunu ]IHcrpyMeHrHMa, oIIHc:ra6oparopuje il ofiuc
rjex<6u rcoje ce rr3Bo.qe y roKy HacraBe. Onlrcan je u Havuu Ha r<oju rpe6a ga ce lonauajy
cryAeHrr4 y na6oparoprj u npururolt u:no! er+,a :ra6oparopuj cxu x sj eN6u.
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Il"raucrso y KoMrrcujaMa 3a oA6paHy Macrep paAoBa
Haxos Ll36opa y 3Balbe BHIIIeT acl{creHra, Mlro4par OopqaH je 6uo r{JraH I (egHe) rouucuje:a
ogSpauy Macrep pana:

1. [paraua ,{e,rtlh, hcnurusame pe:rejHe 3alrrrzTe BrrcoKoHarroHcKrrx Ha,q3eMHrrx BoAoBa,
Ynu nepsurer y I4 crou nou Capaj ery, E:rexrporexHr{r{Ktr $ary:rrer, 2 0 1 8

rlraHcrso y lcouncujaua:a og6paHy 3aBprxHrrx paAoBa Ha rrpBoM rIHKJrycy cry4llja
HarcoH u:6opa y 3BaIbe BI{IUer acl{creHra, Muo4par @opqaH je 6uo qilaH 2 (gnuje) ronrurcuje :a
o46pany 3aBprxHr.tx paAoBa Ha [pBoM ur.rKnycy cry4uja:

1. 3opurla llerporuh, Hanoucru lr crpyjuu rpaHc$opuaroplr 3a pe:rejny 3arrrrr{ry,
Yuueep:urer y 14crouuonr Capaj eny, ElerrporexHr{rrKu tpaxynrer, 2 01 9

2. lapxo XusaHoslah, Moryhuocr npuujeue crpyjurzx rnljepHlrx rpanc$oplraropa Kao
Ir3Bopa jaxux crpyja, Ynunep:lrrer y tr4crouuorra Capajeey, E,rercrporexHrrqKrr Saxy,rrer,
2018

Pe:y,rraru cryAeHTcKe aHKere
Mrio4par @opuaH, BI{Ilu acIIcreHT uMa IIo3rrr[BHe oqjeHe y cryAeHTcKlrM aHKeraua xoje ce
peAoBHo cnpoBoAe ua YHnnepsrrrery y I4croquotr Capajeny.

I4cropraja oqjeHa cryAeHrcKe aHKere 3a KaHAr{Aara:

6

5.00 4.S4
46t'! 4.864.59 4.63 4.62

4

.'

-'":::i,?i,::?:::::;::;i?.i?.i,;:,%

5. CTPYTIHA AJEJIATHOCT KAHAI4AATA
llope4 aHraxMaHa y HacraBu, oa 2014. ro4uue KaHAr{Aar Muo4par @opuaH je u amunau
yqecHrK y opraHr43aqrjn uayuuo-crpyrlHor cuntuo:ujyna ZH@OTEX-JAXOPZHA. Y roxy
2019. rolnne 6uo je q,ras I4scruryra nHxelbepa eneKrporexHrrKe rr e:reKrpoHr.rxe (Institute of
Electrical and E,lectronics Engineers - IEEE). Toxou upo$ecuoua:tre xaplrjepe, xau4u4ar je
yr{ecrBoBao ua jeguol.t npojemy.

Ilpojenru:

1. Hasus upojexra: "Teopujcrca u eKcnepu.t4eHmolHa qHqtusq ecpurcacuocmu

zp o u o 6 p au c Kux x B am a,tKu c a p aHut4 cm apru o 6 aLb ea up e t{ e ".
. Tpajame:2019-2020.
. Ilpojer<ar rroAp)r(ano: MuHucrapcrno 3a HaytrHorexHoJrorrrKr.t pa:eoj, BIICoKo

o6pa:oeame u nH$opnaaqr{oHo Apyrxrso BraAe PC.
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Apyru KaIrAIrAar Ir cBaKIr HapeAHIr yKoJ'rrrno rrx rrMa (cne nonon,reHo Kao:a npnor)

6. PE3YJITAT I4HTEPBJYA CA
Znrepejy ca r(aHArrAarolr 4p Mu o.qparoM @opqanou je o4pNan lrua 20.5.2020. roguue y l3:00
qacoBa, ua E,rexrporexHr.rqKoM Qary,rrery y I,Icrouuoru capajeny, y [prlcycrBy rorl. Ap
AlexcauApa Cunaosuha. Ocra,ru qJIaHoBLr xolruulje, rpodl. ap 3opan Crojanonah z npo$. ap
xe,'sxo Rypnruuh, y3enn cy yueuhe nyreM Br.rpryenHe roH$epeHquje. Konrucnja je npnje
r.rurepejya o6annla yBttr, y rljenoxynuy KoHKypcHy goryrraeHraqujy. Korrancuja Je ca
KaH.quAaroA,I o6asu,'Ia pa3roBop u nocraBrrira HeKoJrlrKo crpyr{Htrx rr{TarLa. Ha ocHoBy
o6aaJbelror pa3roBopa ca KaHAfi.qaroM, Kao rr lLeroBor Aoca4arueer paAa, qJraHoBr4 roruucnje ca
3aIOB oJb CTBOM KoHcraryJy Aa KAH,4IIAAT IIocj EAYJ e 3HalLa, BJ EIIITIIH e u AJIIiTCT TC r4cnyrsaBa
oI1IU TC V I oce6n KOH e6uu 3a 38alLe Ao IIeHTa.
7. UHOOPMATII4JA O oApxAHoM [pEAABArby r43 HACTABHO| TTPEAMETA
KOJII IIPIIIIA,4A YXTOJ HAYTIHOJ OEJIACTI,I 3A KOJY JE KAHAI4AAT
KOHKYPIICAO, Y CKJIAAY CA qJIAHOM 93. 3AKOHA O BI{COKOM
OFPA3OBAILY
Kan4u.qar Je aHtaxoBaH y HacraBHoM npoqecy ua Yuueepsrrery y tr{croqsonr capajeny o4
2014. ro4une, na 6uro 3a arLeM orJleAHor aH,a

BII KII T

Mrasrzlraruu ycJroBr.r :a us6op y 3Barre
ucnymana/ue

LlcIyrLaBa
Haeecru pe3yJrrare paAa

(yrconuxo ncnymana)

1) uua HayqHu creneH AoKropa HayKa y
o4roeapaj yhoj Hayuuoj o6,racru

ucnyEaBa

046pan,ena AoKropcKa
4ncepraquja 9.3.2020. sa
EnexrporexHrrqKoM $anynrery
YHurepsurera y Beorpa,4y. YNa
HaYrIHa O6lacr:
E:rer<rpoeueprercKrr cucreM lr

2') ux,ta uajrtan e rpl4 Hayr{Ha paAa H3

oS,racrr :a rojy ce 6npa, o6jan,nena y
Hayr{HHM qaconucr.rMa u :6opHurlurr,ra ca
peqeu:nj ona

LICIIVILABA

I4ua 15 (neruaecr) HayqHr.{x
paAoBa x: o6:racru sa xojy ce
6upa o6jan,'seHrrx y HayqHHM
qaconucuMa n :6opuuqunra ca
peqeH:njou, HaKoH ri:6opa y
3BABC BI'IU]CI ACIICTCHTA.

3 ) noxasaHe HacraBHr{qKe cuoco6nocru UCIIVH,aBa

YcnujeurHo y.reruhe y
HacraBHoM npouecy Ha

Yunrep:urery y I4cro.rHon
Capajery y nepro.qy o4 orro6pa
2014.rotune na Ao taHac
(capa4nurc y uacranu ua 6
pa3rHr{uTr.{ x r peAMeTa,

rro3r4rlrBHe oqi eu e cryAeHrcKe
aurere).

flo4aruo ocrBapeHrr p$yJrrarrr paga (ocuu MrrHrrMaJrHo uponucaunx)

http://M.ues.rs.ba phone: +387 57 320 330; 320-150; 340 464 fax: +387 57 320 330

III 3AKJbYIIHO



\l.it:" tr,: I lc l,r,ltlr, ( ;tnltir:no

llrr1rr : :1 .5.](]lt] l(r.ln]r..,

','I ., i ,,,,,,'

U .rl ,\ ll O lt ll t\ (l 1l ll (' lt .l l',;

l, l lpuqlr. .(p 3np{tu ["re1iarr*aull. iip*jt*.irillll{t{

:, ttp*rlr. itf )ki:rtuii{r 'llyptttulth. utratt

3, JInu. sF {.'rr lr ou rrlt" .t-'tlt rr

-g,f

It,ltl I il. l.ltr.)lll$it.ll t'rc !l{}t:lit ilil\ tlll\,)' I rp\ rIt.loe ltllL{l I I p11 
"rl t'tiliu' I ltil

lillil.rllr.{il }llli l'llllllitc l tillt.ill.tll [r. l\.'llt!.it pntitF {l}oPrllrr"li{.}llC l il l,\.iulinrr nr- rtiitltd.itilt (]ililt\
lill'lcIr'"{tlirlt clr(ilLrllC.l'(lt1'l1! !ilil t

('a pn.irn.r ll(ll"\ ltiillli,! I I ll( ) I I I t{jil I I u \'f rlrllr*Ytrltrt*p"rlt'tr:L it )
tlilll l:i" iir.!,tatL !ilhil..lC\lt, lii) .li1l|f fi tit, lior'ructtiuilil\'illlil: il,:1.1 l tcti tptte ttr-'l1l {- lllli;l.)H,ifr{ip

ll iil{ !L' llil l h( (rrr. litl l'c( ,lt tl 19, , 'a't .. lil Itilll"tll li1il I p( V r tii\'1i I ln\ )tiirk{u**par{r (tlr.rprtinrlll,l*"'l.rlltilit'


