HACTABHO-HAYYHOM BUJERY
EJEKTPOTEXHHUYKOI ®AKVYJTETA
CEHATY YHUBEP3UTETA Y HCTOYHOM CAPAJEBY

IIpeamer: Hspjemraj koMucHje O NMpHUjaB/bEHUM KaHAUAATHMA 3a M300p Y aKaIeMCKO 3Bame
JOLIeHT, y>ka HayuHa 06iacT EnexkTpoenepreTnka

Omnykom HacraBno-nayuHor Bujeha EnektpoTexunukor daxynrera YHmBep3utTera y McroyHom
Capajey, 6poj: 03-474/20 ox 14.5.2020. roguHe, UMeHOBaHH cMo y Komucujy 3a pasmarpame
KOHKYPCHOT MaTepHjaja U MHCcame M3BjellTaja Mo KOHKYpCy 00jaB/bEHOM Yy JHEBHOM JHCTY ,.Imac
Cprcke* on 8.4.2020. roaune, 3a m300p y akageMCKO 3Balbe JOLEHT, yKa HaydHa o6nact
Enexrpoenepreruxa.

MOJAIIM O KOMUCHJN

CacTtaB KoMHCHje ca HA3HAKOM HMeHA U Npe3NMeHa CBAaKOI YWIAHA, 3Baha, HA3UB HAYYHe
00/12¢TH, HAYYHOT N0/bA U y’Ke HAYYHe/yMjeTHHYKe 00J1aCTH 32 KOjy je H3adpaH y 3Bame,
aaTyma nzdopa y 3Bame H Ha3uB (aKkyJITeTa, YCTAaHOBE Y KOjOj je YIAH KOMUCH]e 3aI10CJIEH:

1. dp 3opan CtojanoBuh, BaHpenHu npodecop, npeacjeqHuk
Hayuna o6nact: TeXHH4UKO-TeXHOMNOIIKE HayKe

Hayuno nospe: ENeKTpoTeXHUUYKO U padyyHapCKO HHXKXEHEPCTBO
Vika HayuHa 00yacT: ENeKTpOoeHepreTcKu CHCTEMU

Hdatym m36opa y 3Bame: 4.2.2018. ronune

YHuep3uteT: YHuBep3uTeT y beorpany

dakynrer/akagemuja; EnekTporexHuUKy QaKynTer

2. Jp XKemko Bypuinuh, Banpenau npodecop, 4ian

Hayuna obnact: TeXHMUKO-TEXHOIOLIKE HAYKE

Hayuno mospe: EnexTpoTeXHHYKO U padyyHapCKO HHKEHEPCTBO
Vxa nayuHa o6nact: EnekTpoeHepreTCKl CUCTEMU

Hatym uzbopa y 3pame: 18.11.2018. ronune

Yuupep3uteT: YHuBep3urer y beorpany

daxyirer/akaneMuja; EleKTpoTeXHUYKY (aKyITeT

3. OIp Anekcannap CumMoBHh, TOIEHT, YlaH

Hayuna o6nact: MHXemepcTBO U TEXHOIOTH]a

Hayuso nosbe: ENeKTpoTeXHUKA, eJIEKTPOHUKA U UH(GOPMAOHO HHKEHEPCTBO
Vika Hay4Ha obnact: EnekTpoeHepretTiuka

atym n3bopa y 3Bame: 27.5.2015. rogune

Vuusepsuter: YHusepsurer y Mcrounom CapajeBy

daxyrer/akagemuja: EnextporexHnuku gakyaTeT

Ha npeTxo/iHO HaBeleH! KOHKYPC mpujaBuo ce 1 (jefan) KaHauar:

1. Ip Muoapar (OKespxo) @opran

Ha ocHOBYy mnperiie[ia KOHKYpCHE JOKyMeHTallije, a HomTyjyhu nmponucanu 4iad 77. 3akoHa
0 BHCOKOM oOpasoBamy (,CiyxGern riacuuk Pemy6mmke Cprcke 6p. 73/10, 104/11, 84/12,
108/13, 44/15, 90/16), unanose 148. u 149. Cratyra YHusep3utera y HMcrounom CapajeBy u
yranose 5., 6. m 38. IlpaBuiHHKAa O TOCTYNKY M yCIOBHMa H300pa akaJeMcKor o0cobJba
Vuusepsutera y Mcrounom CapajeBy, Kommcuja 3a THcame H3BjelTaja O IPHjaB/bEHUM
KaHugaTHMa 3a u30ope y 3Bama, HacraBHo-HayyHoM BHjehy Enexrporexnmukor ¢akynrera u
Cenaty Ynusepsutera y Mcrounom CapajeBy OgHOCH cibellehinl M3BjelITaj Ha Jajbe OJULyYHBabe:
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U3BJEIITAJ
KOMUCHUJE O IPUJABJbEHUM KAHIUJATUMA 3A U350P Y 3BAIE

1 NOJIAIIA O KOHKYPC? ;
OaJlyKa 0 pacnHcHBaBY KOHKYPCA, OPraH M AATYM J0HOIIEH2 OAIYKe

[pujepnor: HacraBro-nayuno Bujelie Enektporexnuuxor ¢akynrera, 6poj 01-276/20 ox
16.3.2020. rogune

Onnyka: Cenar Ynusepsutera y Mcrounom Capajesy, 6poj 01-C-75-X/20 ox 26.3.2020. romune
1 0poj 01-C-65-X/20 on 26.3.2020. rogune

JHeBHH JHCT, aTYM 00jaBe KOHKYpca

Llnac Cpricke®, 8.4.2020. rogune

bpoj kananaaTta koju ce 6upa

1 (jeman)

3Bame W HA3UB yxKe Hay4uHe 00JacTH, yxke 00pa3oBHe 006JaCTH 3a KOjy je KOHKypC
pacnucaH, CHHCAK NpeAMeTa

3Batbe: JOLEHT

Yaka HaydHa oOsact: EnexTpoenepreTinka

bpoj npujaB/meHNX KaHAHAATA

1 (jenan)

I NOJAIIM O KAHIUJIATH
IIPBU KAHANJAT

1. OCHOBHU BUOTPAD®CKU IMTOJALIN
HNme (mme jeqHor poauTesba) M Npe3nme
Muonpar (OKespko) @oprian

Jlatym u MjecTo pohema

31.12.1990, 3Bopuuk, PC, buX

YeranoBe y KOjuMa je KAaHAHIAT GHO 3aM0C/IeH

Enextporexumuku ¢akynrer, Yuupepsuter y Ucrounom CapajeBy (cemrtemdap 2014, - mo
JlaHac)

3Bama/pagna Mjecra

ACHCTEHT U BHILIM ACUCTEHT

Hayuna o6aact

EnexrtpoeHeprernka

YJaHCTBO Y HAYYHHM H CTPYYHHM OPraHU3anujamMa uin yapyKembuMa

* UHcTuTyT nHXemwepa elekTpoTexHuke u enekTponuke (Institute of Electrical and Electronics
Engineers - IEEE), 2019

2. CTPYUYHA BUOTI'PA®UJA, JUITJIOME U 3BAIbA

OcHoBHe cTyaHje/cTyanje NpBOT MHKJIyca

HasuB nHCTHTYUM]e, TOMHA YIIHCA U 3aBPLIETKA

Yuusepsurer y McrounoM CapajeBy, Enextporexuuuku ¢axkynrer, og 2009. 1o 2013. ronune
Hasus cTynujckor nporpama, u3jaa3Hor Moayaa

Enextpoenepreruka

IlpocjeyHa oljeHa TOKOM CTy[ija, CTeYeHH aKaJeMCKH Ha3HB

JunnomMupany HHXeEmep eJeKTPOTEXHUKE

IHocTannaomMcke cTyauje/cTyiuje Apyror HuKJIyca

HazuB nHcTTYNMje, rOIMHA YNHCA U 3aBpIIETKa

Yuusepsuter y beorpany, Enekrporexanuxu dakynrer, ox 2013, 1o 2014. rogune

Hasus cTynujckor nmporpama, U31a3Hor Moy Ja

Cryaujcku riporpam: ENeKTpOTEXHHUKA U pauyHAPCTBO
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Moayn: EnekTpoeHepreTcku cucTeMu

Ilpocjedna orjeHa TOKOM CTy/uja, CTCUCHH aKaJgeMCKH Ha3uB

MacTep HHXKEHep eIeKTPOTEXHHUKE U pauyyHapCcTBa

Hacnos MaFHCTapCKOF/MaCTeD paja

Cumynanyja paga nomnpevse audepeHiujajne 3alTUTe BOJOBA

VYixa HayuHa oOnacT

EHeKTpOCHepI‘eTCKI/I CUCTEMU

Jokropat/ctyauje Tpeher nunkiayca

Ha3sus uncTUTYUMj€, TOAMHA yIKca U 3aBpIIETKA (JaTyM IpHjaBe U onbpaHe AucepTanuje)

Yuusepsuter y beorpany, Enexrporexauyku dakynrer, og 2014. 10 2020. rogune
[Tpujasa: 22.6.2017. ronune; Ondpana: 9.3.2020. roguHe

HacnoB nokropcke quceprauuje

[lonpeuHa qudepeHujanHa 3alITUTa ABOCTPYKIX HAJA3EMHHX BOJIOBA

VY:ka HayyHa obnact

EHEKTpoeHepFGTCKI/I CHUCTEMHU

IIperxoanu u300pHU Yy 3Balba (MHCTUTYLH]a, 3Balbe H IePHoj)

1. Yuusepsurer y Mcrounom CapajeBy, Enexrporexanykn ¢akynreT, acucteHt, 2014 - 2015.
2. Yausepsuter y Mcrounom CapajeBy, Enexrporexuuuku Qakyirer, BUIIN acucTeHT, ox 2015.
TOAMHE 10 JaHAac.

3. HAYYHA JJEJATHOCT KAHIUJTATA

PagoBu npuje npeor n/miau nocbeamer nzdopa/pensdoopa

a) Pagosu oGjaB/beHH y 300pHHIHMA ca Me)yHAPOJHUX N HAMOHATHUX CKYNOBa

1. M. ®opuan, XK. Bypumul, ,,AHanmza epukacHOCTH cucTeMa amy-a y JUCTPUOYTUBHUM
MpexamMa ca aucTpubyupanum u3BopumMa eHepruje”, III MehyHaponna xoHdepenuuja o
obuoBpMBUM H3BopuMa enekTpuuHe eHepruje MKOIEE, oxrobap 2015, beorpan,
Cpbuja.

2. M. ®opuan, X. DBypummh, J. Mukynosuh, ,Enmumunanuja edekra AjeanMu4HOr
OCyHYawa Yy CTpUHT-UHBepTOp ¢oToHamoHckuM cucremuma™, III  Melhynaponna
KoH(pepeHirja 0 00HOBIEMBEM H3BopuMa enekTpuyHe eHepruje MKOIEE, okro6ap 2015,
beorpan, Cpbuja.

(U8)

M. ®opuan, 3. CrojanoBuh, ,Ocjer/buBa ycMjepeHa mompedHa AudepeHUujanHa
3allITHTa BOJOBa 0e3 HAMOHCKMX yiaza“, 32. CaBeToBamwe 3a BEJIUKE EIEKTPUYHE MpPEKE
CIGRE, maj 2015, 3natudop, Cpbuja.

4. M. ®opuan, 3. Crojanosuhi, ,Tectupawme anroputamMa HONpeuHe AUGEpeHIHjaTHe
3alITHTe 0€3 HAIOHCKHX yha3a Ha TpocdasHom mopeny EEC-a”, XIV wehyHaponsu
HaygHO-cTpyuHu cumnosujym MHOOTEX, mapt 2015, Jaxopuna, PC, buX.

Pajosu nociinje nocibeamer uzdopa/penséopa (pejeBaHTHO 3a H300p)

a) Ilorsnas/pa y KibHrama

1. M. Maksimovié, M. Forcan, Internet of Things and big data recommender systems to
support Smart Grid. Big Data Recommender Systems: Volume 2: Application paradigms.
Institution of Engineering and Technology — IET, pp. 145-172; ISBN 9781785619786.
DOI: 10.1049/PBPC035G, 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 10T, its utilization in the energy sector is of particular interest. The IoT inclusion in the
power industry and Smart Grid (SG) evolution opens a whole world of high-potential
opportunities to optimize the grid operation. The realization of SGs utilizing smart
metering technology or advanced metering infrastructure with bidirectional IoT-based
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communication 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 [oT 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 from data gathered, the appliance of big data analytics is demanded. Hence,
effective analysis and utilization of a massive amount of diversity of data that arrive at
high speed and can be of uncertain provenance are mandatory in the process of obtaining
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
recommendations 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 measurements. 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
development and evolution of future global energy systems.

6) PagoBu o0jaB/penn y HCTAKHYTUM Mel)yHapoagHuM yaconucuma ca ,,SCI“ nucre

1. M. Forcan, M. Maksimovi¢, “Cloud-Fog-based approach for Smart Grid monitoring,”

Simulation Modelling Practice and Theory, Vol 101, 101988, May 2020, DOI:
10.1016/j.simpat.2019.101988, IF 2,46

Continual, safe, secure, reliable, and efficient delivery of high-quality power is the main
goal of the Smart Grid (SG) defined as the energy network integrated with the novel
Information and Communication Technologies (ICTs). This paper focuses on the
development of communication system models to be used for voltage profile monitoring
and power losses estimation in SG. Existing research on communication technologies in
SG is briefly overviewed with the main focus on Cloud and Fog computing approaches.
With rising numbers of smart devices in SG, the amount of measurement data rapidly
increases demanding more efficient 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 communication 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 processing closer to the location
where 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 platform ThingSpeak used for
Cloud computing. Fog computing layer is conceptualized to be located in the main
distribution substation and it is modeled by MATLAB function blocks. The proposed
modeling procedure is given step by step to highlight the most important building blocks
necessary for creating a combined power and communication system model capable of
providing meaningful data related to SG monitoring. The developed model is tested
using simulation events common in distribution networks. 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. Forcan, Z. Stojanovic, “Transverse differential protection scheme for double-circuit

(U8

lines with single-pole tripping and reclosing,” International Transactions on Electrical
Energy Systems, July 2019, e12152, DOI: 10.1002/2050-7038.12152, IF 1,31

A new transverse differential 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 for differentiation between transient and permanent faults. 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 MATL AB/Simulink.

M. Forcan, M. Banjanin, G. Vukovi¢, ,,Advanced teaching method for balanced
operations of overhead transmission lines based on simulations and
experiment,” International Journal of Electrical Engineering & Education, vol. 55, no. 1,
January 2018, pp. 14-30, DOI: 10.1177/0020720917750955, 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 modelling guidelines have been recommended. Experimental
calculations have been performed 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 useful application feedback from students has been obtained.

M. Forean, Z. Stojanovié, An algorithm for sensitive directional transverse differential
protection with no voltage inputs, Electric Power Systems Research, vol. 137, August
2016, pp. 8695, DOI: 10.1016/j.epsr.2016.03.052, 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 algorithm
based on phase-change of double-line currents with improved sensitiv-ity is proposed.
For testing purposes, three-phase power system model has been created. On the basis of
detailed simulation tests, advantages of the new algorithm 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 new
algorithm.
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5. M. Forcan, Z. Durisi¢, J. Mikulovi¢, An algorithm for elimination of partial shading

effect based on a Theory of Reference PV String, Solar Energy, vol. 132, July 2016, pp.
51-63, DOI: 10.1016/j.so0lener.2016.03.003, IF 4,67

An innovative approach to the analysis of partial shading effect (PSE), in the case of PV
string systems, is presented in the paper. In order to eliminate PSE and successfully
achieve maximum PV string power under partial shading condition (PSC), a new
theoretical concept, named ‘Theory of Reference PV String’, has been developed and
applied to conventional approach, based on the usage of module integrated converters
(MICs). The new maximum power point tracking (MPPT) control strategy proved to be
efficient and less influenced by mutual interaction (MI) 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 MICs has been
created. Real-time PSE elimination 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.

B) PanoBn oGjaB/benn y Mel)yHapoAHHM YaconucHMa

L

M. Maksimovi¢, M. Forcan, The role of nanotechnology in revolutionizing energy
sector, International Journal of Electrical Engineering and Computing (IJEEC), Vol 3. No
2, pp. 79-84, 2019, DOI: 10.7251/1JEEC1902079M

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 efficient and sustainable energy
systems. The implementation of nanotechnology in the energy sector is in the various
stages of research, development, and deployment. Nanotechnology’s solutions and
approaches can help 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 implementation in the energy
sector, a wide range of other conditions, such as political, economical and social,
influence the rate of implementation and acceptance of nanotechnological innovations in
the energy sector.

M. Forcan, “Prediction of annual energy production from 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) manufacturing industry. Modelling of long-term degradation types and
their impact on maximum power of PV systems have been analysed in this 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
of annual energy production from PV string, based on horizontal irradiation and ambient
temperature experimental measurements at the location of Belgrade, has been developed.
Coefficient named “degradation factor” has been introduced to include and validate
degradation power losses. Economic considerations have indicated evident money

income reduction, as a consequence of lower annual energy production related to long-
term degradation.

r) Pagosu o6jaBmbenn y 360paunnma Mehynapognux koHdepeHmuja

1.

M. Forcan, M. Maksimovi¢, J. Forcan, Cloud-based approach for real-time monitoring
of Smart Grid topology. Sth Virtual International Conference on Science, Technology and
Management in Energy (eNergetics), October 2019, Ni$, 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 part 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 smart devices and Cloud-based control center,
communicating with each other through the internet. Well-known IEEE test grid topology
is modeled using MATLAB/Simulink software package and modified to support real-
time communication with open source IoT platform ThingSpeak. As a result an
interesting and novel model is proposed combining SG and Cloud-based communication
system. Several simulation case studies, related to network reconfigurations, are defined
to test the developed model. Obtained simulation results show all capabilities and benefits
of the proposed Cloud-based monitoring approach.

M. ®opuan, 3. CrojamoBuh, “MprBa 30Ha mompeuHe IUQeEpeHlUjaTHe 3alUTHTE
JIBOCTPYKHUX Hajg3eMHHX BomoBa,” XVII meljyHapomHu Hay4yHO-CTPYYHHU CHMIIO3UjYM
UHOOTEX, mapt 2018, Jaxopuna, PC, buX.

JIBOCTpYKH HaJ3eMHH BOJOBM Cy Y TIIpakch Hajuemrhe 3amTHleHd IOMPedHOM
nudepeHIjaTHOM 3alITHTOM, YUMe Ce TIOCTHXKE BeoMa 0P30 U CeNEeKTHBHO UCKIbYUeHhe
caMO OHOI' HAJ3eMHOr BOJAa KOju je y kBapy. HajBaxxHWjum HemocTaTak MOIpeYHe
nudepeHnyjanHe 3allTUTe je MOCTojarbe MPTBE 30HE pearoBama 3a KBapoBe Onucke
3ajelHNYKUM cabupHMIlaMa HaJ3eMHUX BOAOBAa. Y OBOM UJAaHKY je aHAlM3HMpaHa MpPTBa
30Ha HEyCMjepeHe, yCMjepeHe U TIonpedHe Au(epeHinjaine 3aliTHTe Yhje je YyCMjepeme
0a3upaHo caMo Ha MpUpallTajuMa CTPYjHUX curHana. J{aTu cy pesyaraTd cuMylianuja
pajza ajropuTaMa JUruTalHe nonpevHe AudepeHurjaiHe 3alTuTe 3a Clly 4ajeBe KBapoBa
y OKOJHHU MpTBe 30HE. [IpenioxeHa je mpoueaypa uzbopa oarosapajyhux nparosa
pearoBarma y ONHOCY Ha KapaKTepUCTHKe HAA36MHHMX BOJOBAa M CaMy MpTBY 30HY
3aLITHTE.

M. dopuan, 3. CrojanoBul, ,,JlycraHTHa 3aITHTAa JBOCTPYKHX HAA3EMHHX BOJOBA™,
XVI mehynapoanu HaywaHO-cTpy4yHH cumnosujym MHOOTEX, mapt 2017, JaxopuHa,
PC, buX.
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Y pany cy aHamu3upane MoryliHOCTH NpyMjeHe KOHBEHIMOHANHE AUCTAHTHE 3aIUTHTE 32
Cllydaj  IBOCTPYKOr — Haj3eMHOr Boja. PeamusoBan je Mozmen  TpodasHor
€JIEKTPOCHEPreTCKOr CHCTEMa ¢a IBOCTPYKMM BOAOM. MIMIIeMeHTHpaHa je AMCTaHTHA
pellejHa 3alUTUTa Ca KOPEKUHjOM MjepeHe CIpyje y CBpPXy mpunarohema ABOCTPYKOM
BOZLY. BpIIeHO je TecTupatbe CeTeKTUBHOCTH JUCTAHTHUX peneja 3a CBe BPCTe KBAPOBa Y
TNIPBOM U JIPYI'OM CTENEHY 3alITUTE. AHAIU3MPaHa je OCjeTJbUBOCT 3aIUTHTE Y 3aBUCHOCTH
O YBE/IEHE KOpEKIHMje H MPeU3HOCTH MOJeNa ABOCTPYKOr BOJA.

4. M. ®opuan, 3. Crojanosuh, ,YTHlEj TpPaHCIO3MIMje NPOBOJHMKA JIBOCTPYKOT
HaJ[3¢MHOI BOJa y CHMETPUYHUM M HECUMETPHYHUM pexuMuMma paga“, Enepreruka,
Mmapt 2017, 3natubop, Cpbuja.

VY npouecy MoaenoBama JABOCTPYKOT HAJ3eMHOT BOLA y JUTEpPAaTypU Ceé BEOMa 4ecTo
3aHemMapyje yTHlaj TPaHCIO3ULHje TPOBOJAHNKA HA PE3yJITaHTHE €JIeKTPHYHE CUrHaue. Y
OBOM 4YJIAaHKY aHaJU3UpaHH Cy KapaKTePUCTHYHH THUIOBH TPAHCIO3WIHMjE€ IIPOBOJHMKA
paiujaqHor JBOCTPYKOr BOJA M HUXOB YTHIA] Y CHMETPHYHHUM U HECHMETPUYHUM
pexuMuMa  paga. IlpukazaHm cy  pe3ynTaTH  YHOpeAHE  aHald3e MOJela
HETPAHCIIOHOBAHOI ABOCTPYKOr BOAa ca NapaMeTpuma AedHHUCAHHM Yy (Da3opckom
CHUCTEMY H MOTIIYHO TPaHCIIOHOBAHOT JBOCTPYKOT BOJa ca mapaMeTpuMa JeGuHucaHuM y
KOMIIOHEHTHOM cucTeMy. Kao mocebaH cny4aj aHaqm3upaH je MoAeN IOTIYHO
TPaHCIOHOBAHOT JBOCTPYKOI BOJA ca 3aHeMapeHoM Mel)yCOOHOM HMIIeIaHCOM Y HYITOM
KOMIIOHEHTHOM cucreMy. Ha ocHOBy pesynaraTa pate cy Mpemopyke 3a omabup
aJleKBaTHOT MO/JIeNa y 3aBUCHOCTH OJ] TUIIA aHaJU3e,

5. M. Forcan, “Prediction of Energy Production from String PV System under Mismatch
Condition”, 2nd Virtual International Conference on Science, Technology and
Management in Energy (eNergetics), September 2016, Nis, Serbia.

An analysis 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
measurements, 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. Duridi¢, “The analysis of PV string efficiency under mismatch
conditions”, 4th International Symposium on Environment Friendly Energies and
Applications (EFEA), September 2016, Belgrade, Serbia.

Mismatch conditions in PV systems have been often analyzed only by means of
differences 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/Simulink, 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
combinations of mismatch conditions.

7. M. ®opuan, M. bawanus, ,[IpuMjena ¢usnukor Mozena HaJ3eMHOT BoJa y eIyKaluju
cTyJeHaTa ellekTpoeHepreTuke”, 60. KoH]epeHIrja 3a eNeKTPOHUKY, TeIeKOMYHUKAIH]e,
ayToMaTtuky U HykneapHy Texnuky ETPAH, jyn 2016, 3natu6op, Cpbuja.
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Y oBOM paly je mnpelIoKeHa HMHOBATHBHA e€JYKALIMOHA MeTOAa, 3acHOBaHA Ha
KOMOWHOBaHOM CHMYJIALIMOHOM H €KCIEPHUMEHTATHOM MPUCTYITY, 3a aHAIN3y Ha3eMHUX
Bogosa (HB) y enexrpoeneprerckom cucremy (EEC-y). Ilpencrasibena je nerasbHa
Merojionoruja  oxpehuBamba eNeKTpHYHMX napamerapa M MojeioBama HB-a y
nporpamckoM okpyxkemy MATIIAB/Cumynunk. Paseujen je dusuuxu momen HB-a, kao
1 ojiropapajyhn cMMyIlalMOHU €KBUBAJEHT. Y OKBUDPY €KCIEPHMEHTATHUX UCIHUTHBAA,
nprukasane ¢y MoryhHoCTH mpuMjeHe (U3MYKOr MoJesia y aHaIu3d KapaKTepPUCTHIHHX
cuMeTpu4HuX npoueca Ha HB-oBuma. Jlatu cy pesynrtatn ucnutusama depaHTHjeBor
eexra u pasnmuuuTHX peskuMa paga 400 kV HB-a, nysxune 100 km.

8. M. ®opuan, M. bamwanun, I'. Bykosuh, ,AHamm3a CHMETpUYHHX TIpolleca Ha

HaJ3eMHUM BOJOBMMa y mpasHoM xoay“, XV wMelyHapogHH Hay4yHO-CTPYYHH
cumnosujym UHOOTEX, mapr 2016, Jaxopuna, PC, buX.

Y 0BOM pajy aHaIM3UpaHM Cy CUMETPHYHH IPOLECH Ha HAA3EMHOM BOIY y Ipa3sHOM
xony. HampaBspeHO je HEKOJIMKO pa3iIMYMTHX MOJeNia HaJ3eMHOr BOIA Y MPOrpaMcKoM
okpyxewy MATIJIAB/Cumynuak. ExcrnepuMeHTanHu npopavyyH je BpIieH moMohy
¢usnyKor Mojesla HaJ3eMHOI BOJa cacTaB/beHOr O jecer ,,Pi“ cekuwmja. Ha OCHOBY
YIOPEAHOr eKCIEPHMMEHTAIHOr U CUMYJIalIMOHOT MCTPaKUBaka, aHaJIM3HpaHe Cy mojaBe
DepanTujeBor edexkra M yKbyueHa BOAA Yy MpasHOM xoay. JlaTh cy pesyiaTaTd
EKCIIEpUMEHTAJHOT M CHMYJAUUOHOr IpopadyHa koedunujenara depantujeBor edekta
U CKJIOIIHOT MPEHAaIoHa.

4. ObPA3OBHA JJEJATHOCT KAHIANJIATA

O6pazoBHa AjesIaTHOCT NIpHje NPBOT H/HIH /Hoc/bef-er n300pa/pens3dopa

On 2014. ronnne Muogpar dopuaH je OMO 3amocieH Kao acUCTEHT Ha ENeKTPOTeXHUYKOM
¢dakynretry y Mcrounom CapajeBy. Y Toky pama Ha EnexTporexHWYkoM QakynreTy 6mo je
aHTaXOBaH Ha MpeJMeTHMa MPBOr IUKIyca cryanja: CHCTeMH 3alUTHTE Y eNeKTPOSHepreTcKoM
cucreMy, EnexktpomoropHu mnoroHu, Enekrpuyna mjepewma, OCHOBe TeleKOMyHUKAUUja H
OcHOBE €JIEKTPOTEXHHUKE 2.

O6pa3zoBHA Jje1aTHOCT NOC/Ie TOC/beAber u3dopa/penszdopa

Hakon u3bopa y 3Bame BULIEr acUCTeHTa Ha EnektporexHuukoMm dakyinrery y Hcrounom
CapajeBy, 2015. rogune, Muoapar QoplaH je aHraXOBaH Ha NpPEeIMETUMa MPBOr LHUKIyca
cryadja: CHCTeMH 3alllTUTE Y EJNeKTPOEHEPreTCKOM CHCTeMYy, EJIeKTpOMOTOpHH MOTOHH,
Enexktpuuna mjepema, OCHOBE TelIeKOMYHHUKalMja U MEeHaIMEHT Y HHKEHEPCKOj TTPaKCH.

Ob6pa3oBHe MyOIUKaIHje:

1. C. Jamjanosuh, M. Bamwanun, M. Thocosuh, M. ®opuan, [Ipaktuky™ 3a mabopaTopujcke
BjexkOe U3 eNeKTPHYHUX Mjeperma, Enektporexunuku ¢paxynrer Mcrouno Capajeso, ISBN 978-
99976-682-2-6, Mcrouno Capajeso, 2016.

OcnosHa HamjeHa oBor [lpakTukyma, 3a naboparopujcke BjexxO6e M3 npenmera EnekTpuyHa
Mjepersa, je ga CTyAeHTUMa Jpyre roguHe EnekTporexHWYkor ¢akyirera YHUBEp3UTETa Y
Hcrounom CapajeBy omnakima MpakTUYHU pajx y j1abopaTopuju Ha MpeAMeTy EnekTpu4Ha
Mjepema. Quekyje ce na fe yBoljetbe MpakTUKymMa Yy HacraBy, OJaKIIATH H3BODewme H
pasyMjeBatbe slabopaTopujckux BjexxOu, moBeliaTH KBaJdUTET HACTAaBE, U YHAIPUjEAUTH HUBO
3HaIba, KOjU CTYACHTH CTUYYy Ha oBOM mpeamety. Kpo3 oBaj mpeamer CTYIEHTH CTHYy pas3Ha
NpaKTUYHA 3HAlka U3 Mjepera eNeKTPHYHUX MjepHUX BenuuuHa. CTH4YeHa 3Hama M3 OBOT
npeaMeTa, cTyiaeHTH he Mol KOPHCTHTH M MPUIMKOM JabOpaTOPUjCKUX BjexkOM n3 APYTruX
npegMeTra TOKOM CTyaupama. [IpakTHKyM cagpXu OCHOBHE TEOpHjCKE IOjMOBE BE3aHE 3a
eJIeKTPHYHA Mjepetba, YIyTCTBa 3a paj ca MjepHUM HHCTPYMEHTHMa, ONHC JIAO0paTopHje U OMHUC
BjexOu Koje ce m3Boe y TOKy HacraBe. OmucaH je U HauyWMH Ha KOju Tpeda Ja ce IOHAIajy
CTYJIeHTH y NTabopaTOpUjU MPUIHKOM M3BONema 1a00paTOpujCKUX BjeXXOU.
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YnancTBO y KOMHCHjaMa 3a 010paHy MacTep pajosa
Hakon usbopa y 3Bame Buuer acucrenta, Muogpar ®@opuad je 6uo wian 1 (jexne) komucuje 3a
oa0paHy MacTep pajaa:

1. Hparana Jenuh, McnuTtuBame peniejHe 3alliTHTe BUCOKOHAIIOHCKUX HAA3EMHHX BOJOBA,
Yuusepsurer y Mcrounom CapajeBy, Enekrporexnnuku paxynrer, 2018

YnancTeo y koMmucujama 3a oA0paHy 3aBPIIHUX PaJoBa HAa NPBOM IHUKJIYCY CTYAHja
Hakon uzbopa y 3Bame BUIIer acuctenTa, Muoapar ®opuat je 6uo unan 2 (1Buje) KOMHCH]e 3a
0/10paHy 3aBpIIHUX PaJOBa HA IPBOM LUKIYCYy CTyaMja:

l. 3opuna IlerpoBuh, Hamonckn u cTpyjHH TpaHcdopMaTopy 3a peliejHy 3alUTHUTY,
VYuusepsurer y Mcrounom CapajeBy, Enektpotexuuuku ¢pakynrer, 2019

2. Hapko JXupanopuh, MoryhHocT npumjeHe CTpYjHHX MjepHHX TpaHcdopmaropa Kao
M3BOpA jaKUX cTpyja, YHuBep3uteT y Mctounom CapajeBy, Enekrporexuuuku dakynrer,
2018

PesyaraTn cTyJeHTCKE aHKeTe
Muoapar Qopuas, BUIIM aCHCTEHT MMa MO3UTUBHE OIjeHE Yy CTYJEHTCKMM aHKeTama Koje ce
penoBHo cnpoBoge Ha YHuBep3utery y Ucrounom CapajeBy.

Hcropuja orjeHa cTyIeHTCKE aHKeTe 3a KaHAH/aTa:

4.59
S o

5. CTPYUHA JJEJATHOCT KAHAMIATA

Iopen anrakmana y HactaBd, of 2014. rogmne xanampar Muonpar Popuad je W axTHUBaH
YYECHUK y OpraHuzauuju Hay4yHo-ctpyuHor cummnosujyma MHOOTEX-JAXOPHUHA. V Toky
2019. ronuse 6uo je wiaH MHCTUTYTa MHXKEHepa eneKTpoTeXHUKe H enekTpoHuke (Institute of
Electrical and Electronics Engineers - IEEE). Tokom npodecnonanne kapujepe, KaHIUAAT je
YUECTBOBAO Ha j€JTHOM IIPOjeKTY.

IpojexTu:

1. Hasus npojekra: "Teopujcka u  eKcnepumeHmanHa  aanusa  egukacrocmu
2POMOBPAHCKUX X8ATNA/LKY CA PAHUM CIAPMO8Arbem mpedice'.
e Tpajame: 2019-2020.
e [Ilpojexkar mnoxpxano: MHWHHCTapcTBO 3a HAYYHOTEXHOJIOIIKM Pa3BoOj, BHUCOKO
obpasoBame 1 uHdopmanuono Apymteo Brage PC.
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6. PE3YJITAT HHTEPBJYA CA KAHJINJATHMA

WHrepsjy ca kanaunatom ap Muoznparom ®opuanoM je onpxan gana 20.5.2020. rofume y 13:00
Hacosa, Ha Enextporexuumukom dakynrery y MHcrousmom CapajeBy, y HpUCYCTBY HOL. Ap
Anexcanjipa Cumosuha. Octamn unaHoBu Komuchje, npod. ap 3opan CrojaHosuh u npod. ap
Kemko DBypuuwmh, ysenu cy ydvemhe myTem BupTyenHe KoH(epeHUHje. Komucuja je npuje
MHTEpBjya o0aBuia yBHMJA Yy LjeTOKYHY KOHKYPCHY JOKYMEHTALH]y. Komucuja je ca
KaH[MaToM 00aBHA pa3srOBOP M IOCTABMJA HEKONMKO CTPYYHMX MuTama. Ha OCHOBY
00aBIbEHOr Pa3sroBopa ca KaHAMJATOM, Ka0 U HEroBor J0cajalliber paa, WIaHOBU KOMMUCH]e ca
33/10BOJLCTBOM KOHCTATYjy Ja KaHIHMAAT MOCjelyje 3Harba, BjelITHHE U KBAJMTET, T¢ HCIYHhaBa
oniTe U nocebHe ycloBe KOHKYpca, KOjU Cy MOTpefHE 3a 360D y 3Bambe LOLCHTA.

7. AHOOPMAILIMJA O OAPXKAHOM IIPEJABABY U3 HACTABHOI IIPEJIMETA
KOJH TMPUIIAJA YXKOJ HAYYHOJ OBJACTH 3A KOJY JE KAHJAUJIAT
KOHKYPUCAO, Y CKIAAY CA YWIAHOM 93. 3AKOHA O BHCOKOM
OBPA3BOBABBY

Kangunar je anraxcopan y HacTaBHOM mpoliecy Ha YHuBepsuTeTy y HcTouHoMm CapajeBy on
2014. ronune, ma Huje Guito motpebe 3a OAPKaBaEM OTJIETHOT IIPeiaBakba.

University of East Sarajevo

III 3AK/bYUYHO MUIIJBE
IIpBu KaHaAHAAT

ucnymaBa/ae Hagectu pesynrare paga
MHUHUMAaJHHU YCIIOBY 3a U300p y 3Bame
UCIyHbaBa (ykonuko ucmymaga)
OpnbpameHa TOKTOpCcKa
qucepranuja 9.3.2020. Ha
1) uMa Hay4HM CTeleH JOKTOpa HayKa EnexTporexHnykoM dakynrer
) y AOKTOpa HayKa y s p baxynrery

ojrosapajyhoj HayuHoj obnacrtu Yuusepaurera y beorpany. Yxa
Hay4Ha 00JacT:
EnextpoenepreTcku cucremu
Nma 15 (netHaect) HAyUHUX

2) uMa HajMame TPH Hay4YHa paja u3 pazoBa U3 00JIacTH 3a KOjy ce
obyacTy 3a Kojy ce 6upa, o0jaBibeHa y Iy 6upa 00jaBIbEHUX Y HAYUHUM
Hay4YHUM YacoNucHMa U 300pHUIUMa ca yaconucuma u 300pHUIIMa ca
peleH3ujom PELIeH31jOM, HaKOoH u36opa y
3Bam-€ BUIIET aCHUCTEHTA.
YenujemHo yyeuhe y
HACTaBHOM MpOIeCy Ha
YHusepsutery y McTounom
CapajeBy y neprony ox okrobpa
3) nokazaHe HaCTaBHUYKE CITOCOOHOCTH ucnywara | 2014. roguHe ma mo gaHac
(capagHUK y HACTaBH Ha 6
Pa3MUIUTUX MTpeMeTa,
MO3UTHBHE OL[jeHEe CTYEHTCKE
aHKETe).

JoaaTHo ocTBapeHH pe3yaTaTH paaa (0CHM MHHMMAJIHO NPONMCAHNX)

Jpyrn KaHAHAAT H CBAKH HApEAHH YKOJIUKO HX HMa (CBe MOHOB/bEHO KA0 32 MPBOT)
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L JAK/BYHHO MULLLLEIbE

Ha ocnosy aHain3e NPHIOACHOT MATEPHIANA, ACTALHOT YBHAA VY HAYUHy, CTPYUHY #
NeJAArOIIKY akTHBHOCT Kananaara, Komuenja koneraryje ga kananaar ap Muoapar opuas,
guim acuerent Yimpepsutera v Merounom Capajeny, Henyibasa cBe nponucate yeiose 3a
Wifop v akageMeKo sparke aouenta, yaa naysna obgact LEaekrpoenepretika. Komuenja
npejasKke aa ce kanauaar ap Muogpar opuan wiabepe y 3arbe A0HEHTA, Yka Hayuna odnact
LEnexrpoeneprerika,

YIAHOBH KOMHCHIE:

L [podp. ap 3opan Crojanosuh, npeicjeinuk
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Mjeero: Merouno Capajeso
Harym: 21,5.2020. roanne



