HACTABHO-HAYYHOM BHJERY
EJEKTPOTEXHUYKOI' ®PAKYJITETA
CEHATY YHUBEP3UTETA Y UCTOYHOM CAPAJEBY

Ilpeamer: M3Bjemraj KoMHUCHje O TpUjaBJbeHMM KaHIAWAATAMA 32 U300p y AaKaJeMCKO 3Bambe
JOLIEHT, y>ka HayuHa obyacT EflekTpoeHepreTuka

Omnyxom HactaBHo-HayuHor Bujelia EnextporexHumukor ¢akynrera YHuBepsutera y Hcrounom
CapajeBy, 6poj: 03-474/20 ox 14.5.2020. roguHe, uMeHoBaHH cMO y KomucHjy 3a pasmatparse
KOHKYPCHOT MaTepHjana U [HCame U3BjellTaja Mo KOHKYpCy 00jaBJEEHOM y JHEBHOM JHCTYy ,,I'nac
Cpncke“ on 8.4.2020. romuHe, 3a uU300p Yy akageMCKO 3Bamke JOUEHT, YyXa HayyHa o6jacT
EaexTpoeHepreTHka.

IHOJAIIM O KOMUCHJHU

CacTaB KOMHCHje ca HA3HAKOM HMEHA U NMpe3HMeHa CBAKOr WIAHA, 3Balha, HA3UB Hay4YHe
00J1acTH, HAYYHOT MO0/bA U YKe HayuHe/yMjeTHHYKe 00JIaCTH 3a Kojy je n3aépaH y 3Baibe,
JaTyma uzoopa y 3Bame H Ha3uB ()aKyJITeTa, YCTAHOBE Y K0joj je YaH KOMHCHj€e 3aMoC/IeH:

1. Ip 3opan CrojanoBuh, Banpexnau npodecop, NpeicjeaHuK
Hayuna o6nact: TeXHHYKO-TEXHOIOLIKE HAYKe

HayuHo nosse: ENeKTpoTeXHUYKO U pauyHapCKO HHXKEHEPCTBO
Vika HayuHa obnact: EnekTpoeHepreTcku cucteMu

HartyMm uzbopa y 3Bame: 4.2.2018. rogune

YHausep3uter: YHuBep3uTeT y beorpany

daxkynrer/akagemuja: EnexrporexHuuku dakyarer

2. Ip XKemko Bypuwnuh, Banpensu npodecop, 4ian

Hayuna obnact: TeXHUUKO-TEXHONOIIKE HAyKe

HayuHo nosbe: EneKTpoTeXHUYKO H pauyHapCKO HHXKEHEPCTBO
Vixa HayuHa obnact: EnekTpoeHepreTcku CUCTEMH

Hatym u3bopa y 3Bame: 18.11.2018. rogune

VHuBep3uter: YHUBep3uTeT Y beorpany

dakynrer/akanemuja: EnekTpoTexHnyku dakynrer

3. Hp Anexcannap CumoBuh, BaHpequu npodecop, 4iaH

Hayuna obnact: MHXXemepcTBO U TEXHOOTHja

Hay4no mosse: EnexTpoTexHuka, elNeKTpOHHKa U NH(POPMAIIMOHO HHIKEHhEPCTBO
Vika HayyHa obnact: EnekTpoeHepreTuka

Hdatym usbopa y 3Bame: 28.5.2020. roguae

VHusep3uter: YHuBep3uter y Mcrounom CapajeBy

Qakynrer/akagemuja: Enekrpotexauuku dakynrer

Ha npeTxonHo HaBeeHN KOHKYpC npujaBuo ce 1 (jenan) kaHIUAaT:

1. Ip Muoapar (Keseko) ®opuan

Ha ocHoBY nperiieqa KOHKypCHE HOKyMEHTaluje, a momtyjyhu nponvcanu uinad 77. 3akoHa
0 BHCOKOM obOpasoBamy (,,CiyxOenn rmacuuk Pemy6muke Cprcke* 6p. 73/10, 104/11, 84/12,
108/13, 44/15, 90/16), unanoBe 148. u 149. Craryra Yuusepsutera y Hcrounom CapajeBy u
yjnaHoBe 5., 6. m 38. IlpaBuIHMKAa O MOCTYNKYy W ycioBHMa H36opa akageMCKOr ocobiba
Vuusepsurera y Hcrounom CapajeBy, Komucumja 3a mnucame H3BjelITaja O IpPHjaB/HEHHM
KaHAMAaTHMa 3a u3bope y 3Bama, HacraBHo-HayuyHoMm Bujehy EnektporexHuukor Qakynrera u
Cenary Vuusepsurera y Mcrounom CapajeBy monHocH cibefehn U3BjelTaj Ha Jajbe Oy YHBarbe:
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U3BJEIITAJ
KOMMCHJE O IIPUJABJbEHMM KAHAMJATHMA 3A U3BOP Y 3BAIHE

OnJ1yKa 0 pacnuCHBALY KOHKYPCa, OPraH U JaTyM IOHOIIeH:a OJJIyKe

Ipujennor: HacraBHo-nayuHo Bujehie EnexktporexHumukor daxyntera, 6poj 01-276/20 oxn
16.3.2020. ronune

Onnyka: Cenar YHuepsutera y Ucrounom CapajeBy, 6poj 01-C-75-X/20 on 26.3.2020. roaune
u 6poj 01-C-65-X/20 ox 26.3.2020. ronune

JlHeBHH JIMCT, 1aTYM 00jaBe KOHKypca

,Lmac Cpricke®, 8.4.2020. rogune

Bpoj kaHanaaTa Koju ce Gupa

1 (jenan)

3pame W HA3UB yXe HayyHe 00jacTH, yxe o0pa3oBHe 00JacCTH 32 KOjy je KOHKYypC
pacnMcaH, CHHCAK NpeAMeTa

3Bame: JOIEHT
Vxka Hay4Ha o6act; EnexTpoeHeprerika

Bpoj npujaB/beHNX KaHAUAATA

1 (jeman)

TIPBH KAHJMJIAT

1. OCHOBHHU BUOTPADPCKH ITIOJAIIA

Hme (uMe jemHor poanTeba) H Npe3uMe

Muogpar (JKespko) Popuan

Jatym n Mjecto pohema

31.12.1990, 3BopHuUK, buX

YeranoBe y KojuMa je KAHAWAAT OHO 3aM0CJIeH

EnextpoTexnuuku ¢akyirer, Yuusepsurer y Mcrounom CapajeBy (on mjecena okrobpa 2014.
JI0 1aHac)

3Bama/pagHa MjecTa

ACHCTEHT Y BUIIIH ACUCTEHT

HayuHna o6aact

EJICKTpOGHCpFCTI/I Ka

YIaHCTBO Y HAYYHHM H CTPYYHHM OPraHH3alHjaMa WIH YAPYXKembnma

* MHCTHTYT MHXemepa elekTpoTexHuke u enekrporuke (Institute of Electrical and Electronics
Engineers - IEEE), 2019

2. CTPYYHA BUOT'PA®UJA, JUTIVIOME U 3BAIbA

OCHOBHE CTYAHje/CTyANje NPBOT UKJyca

Ha3uB MHCTHTYIMj€, TOIMHA YK Ca U 3aBpIIETKA

Vuusepsuter y Ucrounom CapajeBy, Enekrporexnuuku dakyinret, on 2009. xo 2013. rogune

Hasus cTyaujckor nporpama, u3ja3Hor Moy Jia

EnexkTpoeHepreTika

ITpocjevHa oljeHa TOKOM CTy[Hja, CTEYEHH aKaJJeMCKH Ha3uB

III/IH.TIOMI/IpaHI/I HHXCHED CICKTPOTEXHUKE

IMocTaunioMcKe cTyauje/cTyanje APyror mHKJIyca

HasuB MHCTHTYLIHj€, TONMHA YIHCA U 3aBPLIETKA

Vuusepsuter y Beorpany, Enekrporexundku daxynrer, ox 2013. no 2014. ronune

Hazus CTy,ZII/Ij CKOr IIporpama, u3JiasHor MoayJja

Cryaujcku nporpaM: EnekTpoTexHHKa U pauyHapCTBO
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Monyn: EnekTpoeHepreTcku CHCTeMH

IpocjeuHa oljeHa TOKOM CTyIHja, CTEYEHH aKaJeMCKH Ha3WB

Macrep HNHXCHEP CJIICKTPOTEXHUKE U pavyyHapCTBa

Hacnos MaFHCTapCKOF/ MacTep paja

Cumynanuja paga nonpeyse audepeHunjanHe 3alTHTe BOJOBA

Yixa Hay4yHa obnact

EnekTpoeHepreTcku CHCTEMH

JoxTopat/cTyauje Tpeher nukayca

HasuB nHCTHTYLH]je, TOAMHA YIIHCA U 3aBpIIeTKa (JaTyM NpdjaBe u ogOpaHe AucepTaluje)

VYuusepsuter y beorpany, Enekrporexanuxu dakynrer, ox 2014. no 2020. ronune
IMpujasa: 22.6.2017. ropune; Opbpana: 9.3.2020. roguHe

HacnoB fokropcke aucepranyje

TTonpeyHa audepeHIdjaina 3alTHTa JBOCTPYKHX HaJ3eMHUX BOJIOBA

Y>ka HayyHa obJyiacT

EHCKTpOCHCpFCTCKI/I CHUCTCMH

IIpeTxoaHu H300pH Y 3Bakha (MHCTHTYIHja, 3Bakb€e U EPHO)

1. Yausepsurer y Ucrounom CapajeBy, EnekTporexnuuku ¢akynrer, acuctent, 2014 -2015.
2. Yuusepsurer y Ucrounom CapajeBy, Enextporexuuuku ¢axyaTeT, BULIN aCHCTEHT, o 2015.
TOAMHE JIO JaHac.

3. HAYUHA MJEJATHOCT KAHIANJATA

PanoBu npuje npBor H/mian nocseamer n3doopa/penzéopa

a) PanoBu o0jaB/beHH y 300pHHLIMA ca Me)yHAPOJHHX H HALIMOHAJIHUX CKYNIOBA

1. M. ®opuan, XK. HBypuwmh, ,,AHann3a edukacHOCTH cUCTEMA amy-a y JUCTPHOYTHBHHM
MpexaMa ca AucTpuOyupaHuM m3Bopuma eHepruje, III Mehynapoana xondepenuuja o
oOHOB/bMBMM H3BopuMa enektpuuHe eHepruje MKOIEE, okrobap 2015, beorpan,
Cpbuja.

2. M. ®opuan, XX. Bypuumh, J. Mukynosuh, ,Emumunaunuja edekra AjeruMH4HOr
OCyHuYama Yy CTpUHT-MHBepTOop (oroHamoHckuM cuctemuma®, III  Mebhynaponna
KoH(epeHIHja 0 06HOBJEMBUM H3BopuMa enekTpuuHe eHepruje MKOIEE, okxro6ap 2015,
Beorpan, Cpbuja.

3. M. ®opuan, 3. CrojaHoBuh, ,OcjeTspuBa ycMjepeHa TOmpeyHa AudepeHnyjarHa

3aIUTHTA BOJOBa 0e3 HamoHCKUX yinasza“, 32. CaBeToBame 3a BEIUKE E€IEKTPUYHE MpEKe
CIGRE, maj 2015, 3natu6op, Cpbuja.

4. M. ®opuan, 3. CrojaHoBuh, ,TecTupame anroputama monpeuHe AudepeHUHnjanHe
3amTHTe 6€3 HANOHCKMX ynasa Ha TpodasHom mopeny EEC-a”, XIV wmehynapognu
Hay4HO-CTpyuHH cumno3njyMm HHOOTEX, mapt 2015, Jaxopuna, PC, buX.

PanoBu nocamje nocheamer n3dopa/pensdopa (peaeBaHTHO 3a H360p)

a) Ilornas/ba y KibUramMa

1. M. Maksimovi¢, 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 IoT, 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 IoT 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) PanoBu o6jaB/beHH y HCTaKHYTHM MehyHapoanum yaconucuma ca ,, SCI“ nucre

1. M. Forcan, M. Maksimovié, “Cloud-Fog-based approach for Smart Grid monitoring,”
Simulation Modelling Practice and Theory, Vol 101, 101988, May 2020, DOL:
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
lines with single-pole tripping and reclosing,” International Transactions on Electrical
Energy Systems, July 2019, 12152, 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 MATLAB/Simulink.

3. M. Forcan, M. Banjanin, G. Vukovié, ,,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.

4. M. Forcan, Z. Stojanovi¢, 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, TF 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. Durii¢, J. Mikulovié, 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.solener.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) PaxoBu o6jaB/beHu y MehyHApOIHNM YacOMUCHMA

1.

M. Maksimovié, 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: 10.7251/1IJEEC1902075M

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) PajgoBu o6jaB/benn y 36opaunuma mehynapoannx kondepenunja

1.

M. Forcan, M. Maksimovié, J. Forcan, Cloud-based approach for real-time monitoring of
Smart Grid topology. 5th Virtual International Conference on Science, Technology and
Management in Energy (eNergetics), October 2019, NiS, 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. CrojanoBuh, “MprBa 30Ha mompeuHe nupepeHLMjaNHe 3aIUTHTE
JBOCTPYKHX Hai3eMHHX Bogosa,” XVII mehyHaponHu HayqHO-CTPYYHH CHMITO3UjYM
HNH®OTEX, mapr 2018, Jaxopuna, PC, buX.

JIBOCTpYKM HaJ3eMHM BOJOBH Cy Yy Tpakch Hajuemhe 3amTuhieHH TNONpedHOM
AudepeHIHjaTHOM 3aTHTOM, YUMe Ce MOCTHXKE BeoMa Op30 U CENEKTHBHO HCKIBYYEH:e
caMO OHOr HaA3eMHOr BOJa KOju je y KBapy. HajBaxHmju Hemocratak MONpeYHe
nudepeHnnjatHe 3alITUTE j€ IOCTOjakbe MPTBE 30HE pearoBama 3a KBAapOBC Omicke
3ajeqHHYKUM cabupPHHLAMa HAaJ3eMHHX BOJIOBA. Y OBOM WIAHKY je aHanM3MpaHa MpTBa
30Ha HeyCMjepeHe, ycMjepeHe | molpedHe AudepeHIujaine 3alITATe Yuje je yeMjeperbe
6asupaHo caMo Ha NpPHpAlITajuMa CTPYjHHX CHTHanma. JlaTh Cy pesyJiTaTd CHMYyJIauuja
paja anropuTaMa AUTUTANHE [ONpevHe AudepeHIjaiHe 3alTuTe 3a Clly4ajeBe KBapoBa
y OKONMHH MpTBe 30He. IlpeisiokeHa je mpoueaypa uzbopa omrosapajyliux mparosa
pearoBama y OIHOCY Ha KapakTepPHCTHKE HaJ3€MHHX BOAOBAa W caMy MpTBY 30HY
3aIUTUTE.

M. ®opuan, 3. CrojaHouh, ,,JINCTAaHTHA 3aIUTHTA ABOCTPYKHX HAA3EMHHUX BOJIOBa",
XVI melhynaponuu Hayuno-ctpy4yHu cummnosnjym MH@®OTEX, mapr 2017, JaxopuHa,
PC, buX.
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VY papy cy aHanu3upaHe MOryhiHOCTH npHMjeHe KOHBEHLIMOHAIHE qUCTaHTHE 3allITHTE 32
Cly4aj JOBOCTpYKOr HaJ3eMHOr Boxa. PeamuszoBan je wmomen  TpodasHor
€JIEKTPOEHEPreTCKOr CHCTEMa ca ABOCTPYKHM BoxoM. VIMmiieMeHTHpaHa je OUCTaHTHA
peliejHa 3alTHTA ca KOPEKLUHjOM MjepeHe CTpyje Y CBpXy mpuiarojema JBOCTPYKOM
BOY. BpIleHo je TecTpame CeeKTHBHOCTH JUCTAHTHUX pelieja 3a CBE BPCTE KBapoBa y
MPBOM U JPYI'OM CTENEHY 3aluTHTe. AHAIN3NpaHa je OCjeTJFUBOCT 3aIUTHTE Y 3aBUCHOCTH
0Jl yBeeHe KOpeKIIHje U IPeLU3HOCTH MOAena ABOCTPYKOT BoJa.

4. M. ®opuan, 3. CrojaHoBuh, ,,YTHLaj TpaHCIO3WIHje MPOBOJHHUKA IBOCTPYKOT
HaJ3€MHOT BOJa Y CUMETPUYHUM U HECUMETPUYHUM pexMMKMMa paga“, EHepreruka,
Mmapt 2017, 3natu6op, Cpbuja.

V mpouecy MonenoBamba ABOCTPYKOr HaJ3eMHOT BOIA Y JIUTEPATYpH ce BEeoMa 4YecTo
3aHeMapyje yTHIla) TpaHCHO3UIMje MPOBOJHUKA Ha pe3yNTaHTHE eNEeKTpUYHE CHrHale. Y
OBOM YJIaHKY aHaJM3UPaHU CY KapaKTepHUCTUYHU THUIIOBH TPaHCIO3UIMje NPOBOAHUKA
pajdjalHOT JBOCTPYKOr BOJa M IUXOB YTHIAj y CHMETPHYHMM M HECHMETPUYHUM
pexkxnMuma  pana.. IlpukazaHu Cy  pe3ylnTaTH  YIOpEAHE  aHajliM3e Mojena
HETPaHCIIOHOBAHOT JBOCTPYKOT BOJa ca mHapaMeTrpuma AedHHUCAaHMM Y (azopckoM
CHCTEMY H MOTIYHO TPaHCIOHOBAHOT JBOCTPYKOT BOJA Ca MapaMeTpuMa Ae(GUHUCAHUM Y
KOMIIOHEHTHOM cucTeMy. Kao moce6aH ciyyaj aHanu3upaH je Mojen IOTIYHO
TpPaHCIOHOBAHOT ABOCTPYKOT BOJA ca 3aHeMapeHoM Mel)yCOOHOM MMM EIaHCOM y HYJITOM
KOMIIOHEHTHOM cHucTeMy. Ha oOCHOBYy pesynrara jgaTe cy Ipernopyke 3a opabup
aJIeKBaTHOT MOJIeNia y 3aBHCHOCTH Of] TUIIA aHAJN3E.

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, Ni$, 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. BamanuH, ,IIpuMjeHa ¢puznukor Mojesia Haa3eMHOT BOAa Y eNyKaluju
CTy/IeHaTa enekTpoeHepreTuke, 60. kKoHpepeHHja 3a eNeKTPOHUKY, TelleKOMyHHKalHje,
ayToMaTuky u HykyeapHy TexHuky ETPAH, jyn 2016, 3natu6op, Cpbuja.
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YV oBOM paay je mNpemsioKeHAa HMHOBATHBHA €AyKallUOHAa METoJa, 3aCHOBaHAa Ha
KOMOMHOBAHOM CHMYJIAIIHOHOM M €KCIIEPUMEHTAJIHOM MPUCTYIY, 33 aHAJIU3y HaJ3EMHUX
somoBa (HB) y enektpoeneprerckom cucremy (EEC-y). IlpencraBibeHa je neTasbHa
MeTofloNIorHja oApeljuBama eNeKTpUYHHX TapaMerapa M Mojenosama HB-a 'y
nporpaMckoM okpyxkewy MATJIAB/Cumymnk. Passujen je ¢pusnuxu monen HB-a, kao
U oAroBapajyhiu cUMyJalluOHN €KBUBAICHT. Y OKBHPY €KCIEPUMEHTAIHHUX HCIUTHBAMA,
nprkasaHe ¢y MoryhiHOCTH mpuMjeHe QU3MYKOr MOJesia y aHalM3H KapaKTepUCTHYHHX
CUMeTpHYHHX TIpoueca Ha HB-oBuma. [laT cy pesyiTaTé McnuTHBama (DepaHTHjeBOT
eexTa M pasauuMTHX pexxuma pana 400 kV HB-a, nyxune 100 km.

8. M. ®opuan, M. Bawanun, I'. BykoBuh, , AHamu3a CHMETPHYHUX Ipoleca Ha
Hag3eMHMM BOJOBMMa y Tpa3HoM xony“, XV MehyHapoauu Hay4HO-CTpy4YHU
cummnosujym THOOTEX, mapt 2016, Jaxopuna, PC, buX.

V 0BOM pajy aHaNM3UpaHU Cy CHMETPUYHM NIPOLECH HAa HAaA3eMHOM BOAY Y MpasHOM
xozy. HampaBibeHO je HEKOMUKO PasIMYUTHX MOJENa HaJ3eMHOr BOJa y MPOrpaMcKoM
okpyxemy MATJIAB/CuMyiuak. EKcepUMEHTaNmHM NpopauyyH je BpuieH moMoly
du3MYKOr Mozena HaJ3eMHOr BOJA cacTaBibeHor of jecer ,Pi cexuuja. Ha ocHoBy
YIIOPENHOr eKCHEPUMEHTAIHON U CHMYJIALHOHOT HCTPaKHBamkha, aHATU3UPAHE CY MojaBe
depanTujeBor epexTa M yK/bydema Boja y IpasHom Xxomy. [latu cy pesyiaraT
eKCIIepPHMEHTAHOT M CHMYJALMOHOr IpopauyHa Koeduuujenata depantujeBor edekra
1 CKJIOITHOT IIPEHaIOHa.

4. OBPA30BHA JJEJIATHOCT KAHJAUJIATA

OGpa3oBHA 1jeIATHOCT NPHje NPBOT W/HIIH /Toc/beAmer n36opa/pensbopa

Ox 2014. roguae Muoxgpar ®opuaH je OO 3amocieH Kao acHCTEHT Ha EIeKTpOTeXHHYKOM
daxynrery y Hcrounom CapajeBy. Y Toky pama Ha EnektpoTexnuukom oakynrery Guo je
AHra)KOBaH Ha MpeAMETHMA TPBOT LMKIyca cTyAuja: CUCTeMH 3aIUTUTE Y eIeKTPOCHEPreTckoM
cuctemy, EnmektpomMoropHM morouu, EnektpuduHa Mjepema, OcHOBe TeneKoMyHUKauHja H
OCHOBE €JIEKTPOTEXHUKE 2.

O0pa30BHA jeJIATHOCT MOCJie MoC/beilber H360pa/pensdopa

Hakon m36opa y 3Bame BHLIEr acHCTeHTa Ha EnexTpoTexHumukoMm ¢akynrety y HcrouHom
CapajeBy, 2015. rogune, Muozapar ®opuaH je aHraxoBaH Ha NpeIMeTHMa MNPBOr IHKIyca
crynuja: CHCTeMH 3alUTHTE Yy €NeKTPOEHEPreTCKOM CHCTeMy, EJNeKTpOMOTOPHM MOrOHH,
EnekTpuuHa Mjepera, OCHOBE TelleKOMyHHUKalHja 1 MEHAIIMEHT y HHXKEHEPCKO]j PaKCH.

O6pazoBHe MyOIHKanyje:

1. C. Namjanosuh, M. Bamanun, M. Rocosuli, M. ®opuan, IIpaxTukym 3a naGoparopujcke
Bjex6e U3 eNeKTpUYHUX Mjepema, EnexrporexHnukn dakynrer Hcrouno Capajeso, ISBN 978-
99976-682-2-6, UcTouno Capajeo, 2016.

OcHOBHa HaMjeHa oBor IlpakThkyma, 3a jnaGopaTopHjcke BjexOe m3 npeamera EnexktpuyHa
Mjepema, je Ja CTyaeHTMMa Apyre roauHe EnekTpoTexHuukor ¢akynrera YHHBEp3UTETa Y
Hcrousom CapajeBy oJsiakiia HpPakTHYHH paj y nabopatopuju Ha mnpeamery Enektpuyna
Mjepema. Ouekyje ce ma he yBoljeme NpaKTHKyMa y HACTaBy, OJAaKIIaTH H3BOhEHE U
pasyMmjeBame 1aGopaTopujCKUX BjexkOH, moBehaTH KBAJUTET HACTABE, M YHANpPHjeIUTH HUBO
3Hama, KOjH CTYIEHTH CTHYy Ha oBoM mpeaMery. Kpo3 oBaj mpeaMeT CTyIEeHTH CTHYY pasHa
NpakTHYHA 3HAka U3 Mjepema eNeKTPHYHUX MjepHuMX BenmuuuHa. CTHYeHa 3Hawba U3 OBOT
npeaMeTa, CTYAeHTH he MOfiM KOPHCTHTH M IPUIMKOM 71ab0opaTOpHjCKHX BjexOM M3 APYrux
IpefMeTa TOKOM CTyaupama. [IpakTHKyM caJpKH OCHOBHE TEOpHjCKE IOjMOBE Be3aHe 3a
eneKTpUYHa Mjeperba, YIYTCTBa 32 paj ca MjepHHM MHCTPYMEHTHMA, ONKC NabopaTopuje U Omuc
Bjex6H Koje ce M3BOJAE y TOKy HacraBe. ONHCaH je M Ha4YMH Ha Koju Tpeba na ce MOHAIIajy
CTYJEHTH y JTaGOpaTOPHjU MPHINKOM H3BONema 1a60paTopH]jCcKHX BjexOH.
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Pe3yiaraTH cTyAeHTCKe aHKeTe
Muozapar doplaH, BUIIA ACHCTEHT MMa IO3MTHBHE OLjeHe y CTyJEHTCKMM aHKeTama Koje ce
penoBHO cripoBojie Ha YHuBepsutery y Microunom Capajesy.

Hcropuja onjeHa CTYAHTCKE aHKETE 3a KaHaAugaTa:

6

2 | | [ ] | | [ | [ ] 1 1 1 [ ] 1 [ ] 1

n ‘o

@? "a? g‘? ZQ ‘s:" ,? 6:.? ﬂ‘j - - ﬂe ?

5. CTPYUYHA JJEJJATHOCT KAHJMJIATA

[open amraxmana y HactaBu, o 2014. romune kanaupar Mwuonpar @opuaH je ¥ aKTHBaH
YYECHHK y OpraHM3alyjH Hay4HO-CTPYYHOT CHMIIO3MjyMa UHOOTEX-JAXOPUHA. V Toky
2019. ronquse 6uo je yman MHCTUTyTa MHXKEepa eNeKTPOTEXHUKE U €IIEKTPOHUKE (Institute of
Electrical and Electronics Engineers - IEEE).

6. PE3YJITAT HHTEPBJYA CA KAHIMJATHUMA

HHTepsjy ca kanaunatom ap Muoaparom dopuaHom je oxpxaH JaHa 20.5.2020. romqune y 13:00
vacoBa, Ha EnextpotexnuukoM (akynretry y Hcrounom CapajeBy, y MHPHCYCTBY JOL. AP
Anekcannapa Cumopuha. OcTany 4IaHOBH KOMHCHje, pod. Ap 3opaH Crojanoeuh u npod. ap
Xesko Bypuumh, yzemu cy ydemlie myTeM BHpTyelHe KoOHGepeHLH]e. Komucuja je mpuje
MHTEpBjya o0aBHMIA YBHI Yy LjENOKYIHY KOHKYPCHY JOKyMEHTaLHjy. KoMmucuja je ca
KAaHAMIATOM O0aBHJA pA3roBOp M IOCTAaBHJIA HEKONIMKO CTpyYHMX nuTama. Ha ocHOBY
06ABJLEHOT PA3roBOPa ca KaHAMJATOM, KAao M HEroBOr Z0CAJalliber pajia, WIaHOBH KOMHCH]E ca
3a/J0BOJECTBOM KOHCTATyjy [a KaHJWAAT IOcjefyje 3Hama, BjelITHHE U KBAIUTET, Te HCIyHhaBa
OIMIITE 1 TOce6HE yClIoBe KOHKYpca, KOjH Cy MOTpeOHH 3a H360p y 3Barbe JOLEHTA.
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7. A”HOOPMAIINJA O OJPXKAHOM IIPEJABAILY U3 HACTABHOT IIPEIMETA
KOJU TPUIAJA YXOJ HAVYHOJ OBJIACTH 3A KOJY JE KAHAMJAT

KOHKYPUCAO, VYV CKIALY CA YWIAHOM 93.

OBPA3OBAILY

3AKOHA O BHCOKOM

KaHIuIaT je aHraxoBaH y HAacCTABHOM IIpoLecy Ha YHusepsutery y KcTouHoMm CapajeBy on
2014. rogune, na Huje 6uno norpede 3a OApPXKABAKEM OTIETHOr NIpeAaBamha.

IIpBn kanaHAAT

MHUHMMAIHH YCJIOBH 3a U300 Yy 3Bab€

HCIyaBa/He
HCIyHbaBa

Hagectu pesynrate paga
(YKONMKO HCITyH-aBa)

oxarosapajyhoj HayuHOj 06nacTi

1) ©Ma HayYHH CTEIEeH JOKTOpa HayKa y

HCIyHaBa

Onbpamena JOKTOPCKa
mucepTanuja 9.3.2020. Ha
EnekTpoTeXHUYKOM (aKyITeTy
Vuusepaurtera y beorpany. Yxa
Hay4Ha 00JIacT:
EJeKTpoeHepreTCKH CHCTEMH

peleH31j oM

2) ©Ma HajMambe TPU Hay4yHa pajia u3
o6nacty 3a Kojy ce 6upa, objaBJbeHa y
Hay4YHMM YacoNUCHMa ¥ 300pHUIIUMA Ca

UCIYyHhaBa

Hma 15 (meTHaecT) Hay4HUX
pajoBa u3 06JacTH 33 KOjy Ce
6upa 00jaB/beHUX Y HAYYHUM
yaconucuMa 1 360pHUIIMA ca
pelleH31joM, HaKoH u3bopa y
3Bab€ BUIIET aCUCTEHTA.

3) noka3aHe HACTABHHYKE CIOCOOHOCTH

HCIIyHbhaBa

Venujemno ydemhe y
HaCTaBHOM IIpOLiECy Ha
Vuuep3utery y UcTounom
CapajeBy y nmepuony ol okrobpa
2014. roguHe na A0 AaHAC
(capaaH¥K y HaCTaBM Ha 6
Pa3IUYUTUX IPEAMETa,
MTO3UTHBHE OlljeHe CTYACHTCKE
aHKeTe).

JlofaTHO OCTBAPEHH Pe3yaTaTH paaa (0CHM MHHHMAIHO NPONHCAHHAX)

)_Ipyl‘l/l KAaHAUAAT U CBAKH HapPE€JIHH YKOJIHKO HX HMA (CBe NMIOHOBJ/BEHO KA0 3a leBOF)
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3AK/bYYHO MUIIIJBEILE

Ha ocHOBy aHanu3e NPHUIOXKEHOr MaTepHjalia, J€TaJbHOI YBMIAa Y HayyHy, CTpy4YyHy U
neaaromky akTMBHOCT KaHauaaTta, Komucuja koHcTaTyje Aa kaHauaar ap Muoapar PopuaH,
BUIIIKM acUCTeHT YHuBep3utTera y Mcrounom CapajeBy, McIywaBa CBE MpPONHMCaHE YCIIOBE 3a
n300p y aKaJeMCKO 3Bame JIOIleHTa, Yy)ka HaydHa obmact EnextpoeHepreruka. Komwucuja

npejiaxe aa ce kKanauaar Ap Muogpar ®opias uzabepe y 3Bame A0LEHTA, yXKa HayuyHa 001acT
EnextpoeHepretuka.

YIAHOBHU KOMUCHJE:

L. [Tpod. np 3opan CrojanoBuh, npeacjeaAHNK

e b

¢ [Tpod. np XKemko Bypuwmh, unan

& IIpod. np Anexeannap CumoBuh, 4nan
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Mjecto: Uctouno CapajeBo
Hatym: 15.6.2020. ronqune
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