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FROM THE PAEE 2019 ORGANIZING COMMITTEE 

 

The Warsaw Branch of PTETiS, in co-operation with the Electrical 

Department of the Warsaw University of Technology, cordially invite you to 

the conference “Progress in Applied Electrical Engineering”, which will be 

held on 17-22 June 2019.  Conference will be technically supported by IEEE, 

with the necessity that the organisers and participants meet the IEEE 

expectations and standards. Fulfilling these may result in placing the 

participants’ publications in the IEEE Xplore and WoS database, which lies in 

the interests of the organisers, and obviously, to an even  greater extent, the 

participants themselves. The primary criterion is providing the English version 

of the paper, prepared according to the IEEE format. Other requirements are 

providing two positive reviews, presenting the paper during the conference and 

sending the final version (with the reviewers’ comments taken into account) 

within two weeks from the end of the conference. Papers in Polish will be 

automatically withdrawn from the list reported to IEEE. 

The organisers are delighted with a significantly increasing interest in our 

conference, especially as it involves the younger scientists, often from the 

centres new to us. We would like to ensure a comfortable stay in good 

conditions with delicious food and a truly friendly, familiar atmosphere. 

Therefore, we are open to the participation of the accompanying members of 

the family (i.e. families with small children).  

We are hoping to provoke heated scientific debates, not only during the 

scheduled sessions, but also continuing in a less official environment.  

This Programme constitutes preliminary conference material and includes: 

- The PAEE 2019 Conference timetable, with its sessions to deliver the 

54 submitted papers, 

- Paper abstracts in the ID order on Easy Chair website, 

- Important notices 

We would like to remind you of a strict time limit of 15 minutes for each paper 

presentation and discussion related to it. Unfortunately, the organisers will not 

be able to allow extra time. 

 

We hope you will enjoy the conference and your time with us. 

  

 The Organizational Committee of PAEE 2019 
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NOTICES 
 

A. The conference will be held at “Gazdówka pod lasem”. The PAEE 2019 

office will be located there and this is where the sessions will take place.  

We recommend taking a bus/taxi from Zakopane to Kiry (entrance to the 

Koscieliska Valley). You can also get there by car, and a free, un-

monitored car park is provided.  
 

B. The participants’ arrival is scheduled for 17 of  June (Monday), with the 

registration available from 12:00 till 15:00. The conference will end on  

22 of June 2019 (Saturday). 
 

C. Mealtimes: breakfast 8:00-9:00, lunch 13:30-15:00, dinner 18:00-19:00. 

The meals starts with lunch on 17 of June, and end with breakfast on 22 of 

June 2019. Participants staying in “Halit” will have their breakfast at 

their venue (included in the accommodation fee). 
 

D. The conference fee covers accommodation (see B), food (see C), 

materials, some souvenirs, the conference service as well as the social 

events. The cost of the transport to the venue in not included. 
 

E. The conference fee also covers the publishing of one paper. Participants 

wishing to publish more than one paper will need to pay an additional fee. 
 

F. Business trip confirmations and other services will be provided by the 

office and the PAEE 2019 Organizational Committee on a daily basis 

throughout the conference. 
 

G. A touring bus trip is planned for Thursday the 20 of June. 
 

H. We kindly advise you to pack accordingly for the conditions (shoes, 

appropriate clothing).  
 

I. Due to limited accommodation capacity, please do not independently book 

any rooms for the accompanying family members. All the spaces must be 

booked through the Organiser. 
 

J. The participants will be staying in three places adjacent to 

“Gazdówka pod lasem”, namely: “Gazduś” and “Halit”. 
 

   The Organizational Committee of PAEE 2019 
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„Gazdówka pod lasem” 

 
 
 

MONDAY 17.06.2019  

 12
00

 – 15
00

 –  arrival to "Gazdówka pod lasem" in Kościelisko  

   and registration of PAEE 2019 conference participants 

 15
00

 
 
– 15

15 
– PAEE 2019 opening ceremony 

 15
15

 
 
– 16

00 
– introductory session  

 17
30

 – common meeting of Scientific and 

Organizational Committees 

 19
00

 –   Welcome dinner for participants of PAEE 2019  
 

Introductory session  15
15 

– 16
00

  

Chairman:  dr hab. Włodzimierz KAŁAT 

  

S1. WŁODZIMIERZ  KAŁAT 

WSPÓŁCZESNA KRYPOTOLOGIA I JEJ ASPEKTY MATEMATYCZNE 

 

Electrical Engineering & Electronics in Medicine /Monday/ 

Session A 16
30 

– 17
00

  

Chairman:  prof. Krzysztof LATAWIEC 
 

A1. MAGDA ŻOŁUBAK, ALEKSANDRA KAWALA-STERNIUK, MARIUSZ PELC, 

STEPAN OZANA, KRYSTYNA MACEK-KAMINSKA, DZHULIETTA SIUI, JOANNA 

KOLAŃSKA-PŁUSKA, BARBARA GROCHOWICZ 
APPLICATION OF LOW FREQUENCY WAVE MARKERS FOR DIAGNOSTIC 

TESTS AND NEUROFEEDBACK THERAPY (3) 

 

A2. PIOTR GAS  

MULTIPLE MICROWAVE ANTENNA ARRAY FOR HEPATIC TUMOR 

HEATING IN ABLATION TREATMENT (8) 
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TUESDAY 18.06.2019 

Power Electronics /Tuesday/ 

Session B 09
00 

– 10
15

  

Chairman:  prof. Adam KEMPSKI 
 

B1. MICHAŁ BONK, PAWEŁ ZYDROŃ, JÓZEF ROEHRICH, PAWEŁ MIKRUT 

OBSERVATION OF ELECTRICAL TREEING PROCESSES IN SILICON 

INSULATION SAMPLES USING OF TRANSFORMED PD PHASE-RESOLVED 

PATTERNS (7) 
 

B2. BARTŁOMIEJ SZAFRANIAK, PAWEŁ ZYDROŃ, ŁUKASZ FUŚNIK 

ANALYSIS OF THE INFLUENCE OF UNEQUAL CURRENT DISTRIBUTION 

ON THE HEATING OF PARALLEL CONNECTED LV MOV SURGE 

ARRESTERS (9) 
 

B3. PIOTR PAJĄK, BARTŁOMIEJ SZAFRANIAK, ANNA DĄDA 

INFLUENCE OF ENVIRONMENTAL EXPOSURES ON ELECTRICAL 

PARAMETERS OF LOW VOLTAGE SURGE ARRESTERS (17) 
 

B4. ANDRZEJ ŁASICA, MACIEJ OWSIŃSKI, PAWEŁ KLUGE, TOMASZ SALAK, 

BARTŁOMIEJ ZAJĄC 

VOLTAGE WITHSTAND TESTS AND PD MEASUREMENTS ON CABLE 

ACCESORIES WITH ASSEMBLY MISTAKES (47) 
 

B5. MARTA BĄTKIEWICZ-PANTUŁA 

THE PROBLEM OF DETERMINING THE COEFFICIENT OF FLICKER IN 

ACCORDANCE TO NORMATIVE REGULATIONS (49) 
 

Modeling & Simulations /Tuesday/ 

Session C 10
30 

– 11
45

 

Chairman prof. Mirosław WCIŚLIK 

C1. PIOTR ZEGARMISTRZ, ZBIGNIEW GALIAS 

STUDY OF FORMING PROCESS IN MEMRISTIVE DEVICES USING 

RECTANGULAR WAVES (10) 
 

C2. BARTŁOMIEJ GARDA 

IMPROVED QUASI-NEWTON ALGORITHM FOR THE OPTIMAL COIL 

DESIGN PROBLEM (12) 
 

C3. BARTŁOMIEJ GARDA, PIOTR ZEGARMISTRZ 

MEMRISTIVE DEVICES IN THREE-PHASE SYSTEMS (13) 
 

C4. ALEKSANDRA KAWALA-STERNIUK, MAGDA ŻOŁUBAK, STEPAN OZANA, 

BARBARA GROCHOWICZ, MARIUSZ PELC, KRYSTYNA MACEK-KAMINSKA 

IMPLEMENTATION OF SMOOTHING FILTERING METHODS FOR THE 

PURPOSE OF IMPROVEMENT INVERTED PENDULUM'S TRAJECTORY (16)  
 

http://www.zet.agh.edu.pl/~galias/
http://www.agh.edu.pl/
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C5. ANDRZEJ CHOJNACKI 

OPTIMISATION OF THE LEVEL OF RELIABILITY OF FIELD DISTRIBUTION 

NETWORKS IN THE CONTEXT OF THE NEED TO PROVIDE A RESERVE 

FOR THEIR INDIVIDUAL ELEMENTS (35) 

 

Power Electronics /Tuesday/ 

Session D 12
00 

– 13
00

  

Chairman:   prof. Andrzej POCHANKE/prof. Andrzej Ł. CHOJNACKI 
 

D1. MICHAL KRYSTKOWIAK, ŁUKASZ CIEPLIŃSKI, MICHAŁ GWÓŹDŹ 

METHODS OF CURRENT MODULATION IN DIODE RECTIFIERS (25) 
 

D2. MARCIN PARCHOMIUK, ARTUR MORADEWICZ, HUBERT GAWIŃSKI 

AN OVERVIEW OF ELECTRIC VEHICLES FAST CHARGING 

INFRASTRUCTURE (41) 
 

D3. ARTUR MORADEWICZ, MARCIN PARCHOMIUK, TOMASZ SAK 

RESEARCH OF SIC SOLID STATE TRANSFORMER MODEL FOR ELECTRIC 

VEHICLES CHARGERS APPLICATIONS (42) 
 

D4. PIOTR GRZEJSZCZAK, ADAM KULPA, ROMAN BARLIK 

DESIGN OF A HIGH-EFFICIENCY THREE-PHASE THREE-LEVEL NPC 

CONVERTER BASED ON GAN HEMT AND SIC SB DIODE (43) 
 

 

Power Electronics  /Tuesday/ 

Session E 15
00 

– 15
45

  

Chairman:  prof. Krzysztof CHWASTEK 
 

E1. TOMASZ ADRIKOWSKI, DAWID  BUŁA, MARIAN PASKO 

REDUCTION OF CONDUCTED EMISSION IN A THREE-PHASE ACTIVE 

POWER FILTER IN ACCORDANCE WITH THE IEC 61000-6-4 STANDARD (50) 
 

 

E2. NADIR KABACHE, MOHAMED HALLOUZ, SAMIR MOULAHOUM 
DTC BACKSTEPPING BASED CONTROL OF DOUBLE FEED INDUCTION 

GENERATOR (4) 

 

E3. SAMIR MOULAHOUM, ABDERRAHMEN BENYAMINA  

FPGA IN THE LOOP BASED SINGLE PHASE POWER FACTOR CORRECTION (5) 
 

 

 

 

 

 

http://www.tu.kielce.pl/
http://www.iee.put.poznan.pl/
http://www.iel.pl/
http://www.iel.pl/
http://www.iel.pl/
http://www.iel.pl/
http://www.iel.pl/
http://www.iel.pl/
https://iei.elektr.polsl.pl/index.php/pl/
https://iei.elektr.polsl.pl/index.php/pl/
https://iei.elektr.polsl.pl/index.php/pl/
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WEDNESDAY 19.06.2019 

Measurements/Automatic & Control /Wednesday/ 

Session F 09
00 

– 10
30

  

Chairman:  prof. Mariusz NAJGEBAUER/prof. Zbigniew GALIAS 
 

F1. PAWEŁ ZYDROŃ, MACIEJ KUNIEWSKI, ŁUKASZ FUŚNIK  

TIME-FREQUENCY ANALYSIS OF EXCITATION SIGNALS USED TO 

DETERMINE THE TRANSFER FUNCTION OF THE POWER 

TRANSFORMERS WINDINGS (11) 
 

F2. JÓZEF ROEHRICH, MICHAŁ BONK, PAWEŁ ZYDROŃ 

PARTIAL DISCHARGE LOCALIZATION SYSTEM BASED ON TWO-

ELEMENT ANTENNA ARRAYS (22) 
 

F3. MARCIN SZEWCZYK, WALDEMAR CHMIELAK 

ANALYSIS OF POSSIBILITIES TO FORM SYNTETHIC TEST CIRCUITS 

ACCORDING TO IEC STD. 62271 (51) 
 

Chairman:  prof. Zbigniew GALIAS/prof. Mariusz NAJGEBAUER 
 

F4. ROBERT JĘDRYCHOWSKI 

THE USE OF PC CONTROLLERS TO SIMULATE DATA EXCHANGE 

PROCESS IN SMART GRID (2) 
 

F5. ADAM JAKUBAS 

DIAGNOSTICS OF THE FE-BASED COMPOSITES USING A MAGNETIC 

FIELD CAMERA (40) 
 

F6. JACEK KARCZEWSKI 

COORDINATION OF LOADING OF BOILER AND TURBINE SYSTEMS IN AN 

ELECTRIC–POWER UNIT (37) 

 

Power Engineering /Wednesday/ 

Session G 10
45 

– 12
00

  

Chairman:  prof. Jerzy MARZECKI 
  

G1. KATARZYNA KARBOWA, BOGUMIŁA WNUKOWSKA, MICHAŁ CZOSNYKA 
COMPUTER AIDED SELECTION OF POWER GENERATION UNIT IN THE 

COGENERATION PROCESS (1) 
 

G2. MICHAŁ CZOSNYKA, BOGUMIŁA WNUKOWSKA 

OPTIMIZATION OF ELECTRICITY TARIFFS IN THE ASPECT OF DYNAMIC 

CHANGES OF PRICES ON THE ENERGY MARKET (6) 
 

G3. PIOTR MILLER, ANNA DĄDA, PAWEŁ BŁAUT 

SELECTED NETWORK SYSTEMS AND PROTECTION AGAINST ELECTRIC 

SHOCK IN THE LIGHT OF NEW STANDARDS AND REGULATIONS (14) 

http://www.pollub.pl/
http://www.pollub.pl/
http://www.pollub.pl/
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G4. MICHAŁ KUNICKI 

VARIABILITY OF THE ELECTRICAL SIGNALS GENERATED BY PDS IN 

MINERAL OIL UNDER LONG-TERM AC VOLTAGE (18) 
 

G5. WOJCIECH BĄCHOREK, MARIUSZ BENESZ 

INFLUENCE OF DISTRIBUTED GENERATION ON SECTIONALIZING 

SWITCHES PLACEMENT IN MV DISTRIBUTION NETWORKS (19) 

 

Power Engineering  /Wednesday/ 

Session H 12
15 

– 13
30

  

Chairman: prof. Bogumiła WNUKOWSKA/prof. Krzysztof CHWASTEK 
 

H1. MARIUSZ BENESZ, WOJCIECH BĄCHOREK 

ANALYSIS OF OVERVOLTAGES IN A 110 KV/MV SUBSTATION AS  

A RESULT OF LIGTENING DISCHARGES TO THE OVERHEAD LINE (23) 

 

H2. JACEK RUSIŃSKI, SYLWIA HAJDASZ, ADAM KEMPSKI  

ANALYSIS OF RECOVERY TIME UNDER LOAD CONDITIONS AND 

ENERGY DISSIPATION OF SUPERCONDUCTING TAPES WITH 

ELECTRICAL INSULATION FOR SFCL APPLICATIONS (21) 
 

H3. ŁUKASZ GRĄKOWSKI, ANDRZEJ Ł. CHOJNACKI, KATARZYNA GĘBCZYK, 

KORNELIA BANASIK 

APPLICATION OF THE QUEUING THEORY TO THE DESCRIPTION OF THE 

CUSTOMER SERVICE PROCESS BY THE ELECTRICITY DISTRIBUTOR 

COMPANY (32) 
 

H4. KORNELIA BANASIK, ANDRZEJ Ł. CHOJNACKI, KATARZYNA GĘBCZYK,  

ŁUKASZ GRĄKOWSKI 

INFLUENCE OF WIND SPEED ON THE RELIABILITY OF OVERHEAD LV 

POWER LINES (36) 
 

H5. JERZY MARZECKI 

PLANNING FOR THE DEVELOPMENT OF 110 KV/MV URBAN SUBSTATIONS 

UNDER UNCERTAIN CONDITIONS OF UNCERTAINTY (45) 

 

 

Renowable Sources of Energy /Wednesday/ 

Session I 15
00 

– 16
00

   

Chairman: dr Ryszard NIEDBAŁA/dr hab. Włodzimierz KAŁAT 
 

I1. PAWEŁ PIJARSKI, ROBERT JĘDRYCHOWSKI, SYLWESTER ADAMEK, PIOTR 

MILLER 

OPTIMIZATION OF THE POWER SUPPLY POINTS SELECTION FOR 

BUILDINGS EQUIPPED WITH PV INSTALLATIONS IN URBAN AREAS (15) 
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I2. SŁAWOMIR SOWA 

LIGHTING CONTROL SYSTEMS USING DAYLIGHT TO OPTIMISE ENERGY 

EFFICIENCY OF THE BUILDING (26) 

 

I4. VOLODYMYR PROTSIUK 

SELECTED ISSUES IN STATE OF CHARGE ESTIMATION FOR BATTERIES – 

SIMULATION AND EXPERIMENTAL RESEARCH (46) 

 

I5. DARIUSZ SZTAFROWSKI 

PERSPEKTYWY ROZWOJU ELEKTROMOBILNOŚCI PRZY UWZGLĘDNIENIU 

OBECNEGO STANU SYSTEMU ELEKTROENERGETYCZNEGO (54) 
 

 

THURSDAY 20.06.2019 
 

 All-day tourist bus trip to Pieniny 

 bus driver – Stanisław Łodkowski 

 touristic guide – Józef Posadzki 

 

 

19
00

 – outdoor grill party by the “Gazdówka pod lasem”  
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FRIDAY 21.06.2019 

Modelling & Simulations  /Friday/ 

Session J 09
00 

– 10
15

  

Chairman: prof. Jerzy TCHÓRZEWSKI/prof. Bogumiła WNUKOWSKA 
 

J1. PAWEŁ STRĄCZYŃSKI, MIROSŁAW WCIŚLIK 

MODELOWANIE ELEMENTÓW INDUKCYJNYCH Z NIELINIOWYM 

RDZENIEM (29) 
 

J2. MIROSŁAW WCIŚLIK 

BADANIA SYMULACYJNE STAŁOKROKOWYCH METOD CAŁKOWANIA (31) 
 

J3. ARTUR CYWIŃSKI, KRZYSZTOF CHWASTEK 

MODELING OF SKIN AND PROXIMITY EFFECTS IN MULTI-STRAND CABLE 

LINES (33) 
 

J4. KATARZYNA GĘBCZYK, ANDRZEJ Ł. CHOJNACKI, ŁUKASZ GRĄKOWSKI, 

KORNELIA BANASIK 

FAILURES OF INSULATORS IN LOW VOLTAGE OVERHEAD LINES (34) 
 

J5. JERZY TCHÓRZEWSKI, DARIUSZ RUCIŃSKI 

EVOLUTIONARILY-SUPPORTED AND QUANTUM-INSPIRED NEURAL 

MODELLING USING POLISH ELECTRIC POWER EXCHANGE AS AN 

EXAMPLE (53) 
 

Modeling & Simulations /Thursday/ 

Session K 10
30 

– 11
30

   

Chairman: prof. Marian ŁUKANISZYN 
 

K1. MARIUSZ NAJGEBAUER 

FRACTIONAL SCALING FOR SPECIFIC POWER LOSS IN SOFT MAGNETIC 

MATERIALS (38) 
 

K2. MICHAŁ WOJCIECHOWSKI  

MODELLING OF ELECTRIC FIELD DISTRIBUTION AS A METHOD FOR 

DETERMINING THE POSSIBILITY A PD DEVELOPING IN GLASS-EPOXY 

LAMINATE (39) 
 

K3. MARCIN WESOŁOWSKI, MICHAŁ CZERWIŃSKI 

SELECTED ASPECTS OF RESISTANCE VACUUM FURNACES MODELING (44) 
 

K4. WALDEMAR CHMIELAK, ZBIGNIEW PIĄTEK, ROBERT PACZKOWSKI,  

HUBERT ŚMIETANKA, PRZEMYSŁAW RANACHOWSKI 

WERYFIKACJA JAKOŚCI MIKROSTRUKTURY WARYSTORA POPRZEZ 

POMIAR WYŻSZYCH HARMONICZNYCH W PRĄDZIE REFERENCYJNYM (52) 

http://omega-projekt.pl/
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Automatic & Control  /Friday/ 

Session L 11
45 

– 12
30

   

Chairman: prof. Piotr GALIAS 
 

L1. ŁUKASZ KNYPIŃSKI, JACEK KRUPIŃSKI 

APPLICATION OF THE PERMANENT MAGNET SYNCHRONOUS MOTORS 

FOR TOWER CRANES (27) 

  

L2. MAŁGORZATA ŁATKA, MAREK NOWAK 

COMPARATIVE ANALYSIS OF THE INDICATORS THAT CONCERN POWER 

SUPPLY INTERRUPTIONS OF ELECTRICITY CONSUMERS FOR SELECTED 

DISTRIBUTION SYSTEM (30) 

 

L3. MACIEJ GLINIAK, SŁAWOMIR KURPSKA, PIOTR NAWARA, MATEUSZ 

MALINOWSKI, ANNA LIS, ERNEST POPARDOWSKI 

USING THE HYDROCARBON KTS-F FRACTION FOR CHP SYSTEMS (48) 

 

SATURDAY 22.06.2019 

 
09

30
 – 10

30
  – common meeting and debate of the Scientific and 

Organizational Committees 

 

11
00

  – closing of PAEE 2019 conference 
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9090  

ABSTRACTS 

 

S1. WŁODZIMIERZ KAŁAT 
Współczesna krypotologia i jej aspekty matematyczne  

Popularyzatorski wykład o współczesnej kryptologii, jej matematycznych 

podstawach i dzisiejszych zastosowaniach w dobie powszechnej informatyzacji. 

 

CONFERENCE PAPERS 

1. KATARZYNA KARBOWA, BOGUMIŁA WNUKOWSKA, MICHAŁ CZOSNYKA 
Computer aided selection of power generation unit in the cogeneration process 

The technological process which allows the production of electricity and thermal 

energy is defined by the CHP - Combined Heat and Power. In conventional coal-

fired power plants, the steam engine is unable to convert all thermal energy into 

electricity. Cogeneration installations use waste heat that would be wasted in a 

conventional power plant. This saves about 58% of the energy introduced by the 

primary fuel and reduces CO2 emissions compared to the separated production. 

Combined power generation systems are a part of distributed generation which 

additionally limits transmission losses. The advantages of CHP installations and the 

support system for co-generation of electricity and heat producers have increased the 

popularity of cogeneration installations in recent years, which have been applied to 

various applications, among others small heat and power plants, hospitals, sports 

centers, office buildings, hotels, airports, sewage treatment plants, greenhouses and 

dryers, as well as in factories. The selection of a combined power generation unit is a 

complex task due to technical limitations of the equipment, variable energy demand, 

forecasted changes in energy prices and CO2 emission rights. The paper presents 

computer aided selection of power generation unit in the cogeneration process using 

multi-criteria optimization methods. 

 

2. ROBERT JĘDRYCHOWSKI 

The use of PLC controllers to simulate data exchange processes in Smart Grid 

In low-voltage grid, treated so far as grid distributing electricity from MV/LV 

substations to consumers, appear prosumer installations, energy storages and 

charging stations for electric vehicles. It can cause a change in the direction of energy 

flow and affect the values of electrical parameters in the grid. Such important 

changes at the level of the low-voltage grid force the necessity to monitor its 

electrical parameters or even full control over the operation of individual circuits in 

LV grid to which energy sources have been connected. Such a fully controlled grid 

will deserve the name of Smart Grid. In order to effectively control the grid, 

communication with control systems for prosumer installations or vehicle charging 

stations is necessary. The article presents models of communication systems used for 

data acquisition that would meet new challenges related to the active control of the 

LV grid. These models were based on programmable logic controllers (PLCs) 

cooperating with the telemechnics and protection automation devices.  
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3. MAGDA ŻOŁUBAK, ALEKSANDRA KAWALA-STERNIUK, MARIUSZ PELC, STEPAN 

OZANA, KRYSTYNA MACEK-KAMINSKA, DZHULIETTA SIUI, JOANNA KOLANSKA-

PLUSKA, BARBARA GROCHOWICZ 
Application of low frequency wave markers for diagnostic tests and 

neurofeedback therapy 
Automation of EEG signal analysis processes allows better understanding of signal 

changes and assigning them to specific disturbances. It is possible to describe these 

changes mathematically and allows to create markers of disorders. The article 

focuses on the mathematical markers of concentration disorders associated with 

Theta waves based on periodograms. 

 

4. NADIR KABACHE, MOHAMED HALLOUZ, SAMIR MOULAHOUM 
DTC Backstepping Based Control of Double Feed Induction Generator 

The aim of this paper is the improvement of the double feed induction generator 

control by using a Backstepping approach. The used DFIG is feed by two cascaded 

two-level inverters where the control pulses are generated from the Backstepping 

control scheme. The performances of the suggested approach are tested by simulation 

under different operating conditions and compared to those of the well-known MPPT 

control 

 

5. SAMIR MOULAHOUM, ABDERRAHMEN BENYAMINA  

FPGA in The Loop Based Single Phase Power Factor Correction 

The aim of this work is to invest the interest of using hardware solutions such as 

FPGAs for the digital implementation of control algorithms of Power factor 

correction converter. For this reason, a methodical approach based on an appropriate 

design methodology is firstly presented and discussed. An FPGA in the loop control 

for the PFC was done using Matlab, Altera Quartus II and Altera DE1-SoC FPGA. 

The FIL test was performed to examine the PFC control with hardware solution. In 

the FPGA in the loop (FIL) approach, the control algorithm is running in real time as 

hardware. In the other hand, the controlled system and its components are simulated 

in Matlab environment. This technique combines between the software flexibility 

with real-world accuracy and hardware speed execution. In this paper, an FPGA in 

the loop control for the single-phase boost power factor corrector conditioner was 

done using Matlab, Altera Quartus II and Altera DE1-SoC FPGA. The FIL test was 

performed to examine the PFC control with Hardware solution. The main 

contribution in this paper is the investigation of the hardware solution for the control 

of the single-phase power factor correction converter. All these improvements can 

have a positive impact on the PFC sectorial applications. 

 

6. MICHAŁ CZOSNYKA, BOGUMIŁA WNUKOWSKA 

Optimization of electricity tariffs in the aspect of dynamic changes of prices on 

the Energy Market 
Recently, electricity prices have been increasing and there is a high probability that 

this trend will continue. As a consequence, it may affect the increase of production 
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costs in many economic areas. One of the ways to avoid additional costs is to verify 

contracts and optimize the selection of tariffs. The practice so far allows us to find a 

lack of awareness among decision-makers in this area. The paper focuses on the 

problems of selection and optimization of electricity tariffs in industrial plants. It 

showed the savings which is generated by the implementation of an appropriate 

management of tariffs on a selected example and a review of available tools.  

 

7. MICHAŁ BONK, PAWEŁ ZYDROŃ, JÓZEF ROEHRICH, PAWEŁ MIKRUT 

Observation of electrical treeing processes in silicon insulation samples using of 

transformed PD phase-resolved patterns 

Under certain conditions, in the presence of a local strong electric field, an electrical 

treeing process can be initiated in polymeric insulation. The development of this 

process over time can lead to permanent damage to the insulation system. The paper 

presents the results of laboratory experiments during which electrical trees formed in 

optically transparent silicone insulation were observed by means of optical and 

electrical methods. Electrical trees were initiated in a needle-plane electrode systems, 

using needles with different radii of curvature. Microscopic observations of electrical 

trees in silicone were made using a lenses with selected fixed magnification and a 

high resolution CCD camera (4032x3024 pixels). Electrical observations of the 

development of electrical trees were based on the acquisition of partial discharge 

(PD) phase-resolved patterns and their transformations to modified ones, with 

extended information on PD pulses charge and energy. 

 

8. PIOTR GAS  

Multiple microwave antenna array for hepatic tumor heating in ablation 

treatment 

Ablation is common medical procedure employed to thermal destroy of malignant 

tumors. This technique is based on the insertion of a single needle applicator or thin 

antennas array into hepatic cancer and microwave heating of such tissue to 

therapeutic level. The aim of presented paper is to optimize the temperature profiles 

of liver tissue produced by a system of multiple coaxial-slot antennas with 50 Ω feed. 

The changes in microwave input power elevations of individual antennas is the 

simplest way to obtain the requested tumor heating. What is important, the described 

antenna array work at operating frequency of 2,45 GHz. 

 

9. BARTŁOMIEJ SZAFRANIAK, PAWEŁ ZYDROŃ, ŁUKASZ FUŚNIK 

Analysis of the influence of unequal current distribution on the heating of 

parallel connected LV MOV surge arresters 

In order to improve the protection of electrical equipment operating in low-voltage 

(LV) electrical networks, metal-oxide varistor (MOV) surge arresters connected in 

parallel are used against overvoltages. This solution aims to increase the energy 

absorption capacity of protective devices by distributing surge currents between 

individual devices. The main problem in this case is the dispersion of the 

characteristics u = f(i) of the LV MOV varistors used in surge arresters, resulting in 
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uneven energy distribution between the arresters. The paper presents the results of 

laboratory experiments, during which pairs of parallel connected MOV surge 

arresters were subjected to surges of specified energy. The tests determined energy 

distribution between surge arresters, for burst voltage stresses, temperature recorded 

on their surface using contact sensors and temperature distribution images 

(thermograms). The discussion of results and conclusions are also presented.  

 

10. PIOTR ZEGARMISTRZ, ZBIGNIEW GALIAS 

Study of Forming Process in Memristive Devices using Rectangular Waves 

This work focuses on the study of behavior of memristors during the process of 

forming, i.e., setting the resistance of the element and testing the stability of the 

resistance. Two types of BS-AF memristive elements are selected for laboratory 

experiments. The goal of the research is to investigate the conditions under which the 

resistance of the element is changed when voltages of different levels, duration and 

polarization are applied. In particular, we are interested in finding the threshold 

voltage value which is needed to modify of state of the element. Such a value defines 

the voltage level below which one can safely measure instantaneous value of 

memristor's resistance (data read operation) without changing this value. The results 

obtained show that the threshold value depends on the polarization of the applied 

voltage. Memristors under study are much more sensitive to applying a negative 

voltage. This means, that a significantly smaller value of the voltage is needed to 

switch from low to high resistance level than to switch from high to low resistance 

level. It has also been observed that the final value of the memristor's resistance 

depends on the number and level of applied voltage impulses. This study confirms 

that BS-AF memristors can operate in more than two states in a stable way, which 

can be beneficial when using memristors in memory structures or for neuromorphic 

applications. 

 

11. PAWEŁ ZYDROŃ, MACIEJ KUNIEWSKI, ŁUKASZ FUŚNIK 

Time-frequency analysis of excitation signals used to determine the transfer 

function of the power transformers windings 

In the diagnostic tests of power transformers windings condition, the method of the 

transfer function TF analysis has been used for several decades. Its gradual 

development included introducing the various types of excitation, pulse and 

continuous signals into the measurement practice, as well as various digital signal 

processing (DSP) methods to improve the signal-to-noise ratio (SNR) and reduce the 

measurement uncertainty. In each case, used stimulation signals must enable 

estimation of the transfer function over a wide frequency range, up to not less than 2 

MHz. The paper presents the measurements results and analysis of time-frequency 

properties of selected excitation signals that are or can be used to determine the 

winding transfer function. The discussion of results and conclusions are also 

presented.  

 

 

http://www.zet.agh.edu.pl/~galias/
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12. BARTLOMIEJ GARDA 

Improved quasi-Newton algorithm for the optimal coil design problem 

In this work the problem of designing the optimal coil for the homogeneous magnetic 

field excitation is considered. Such coils are used for example in the MRI systems. 

The studied problem formulation belongs to the class of the box-constrained non-

linear optimization problem. This kind of optimization problem requires calling the 

objective function many times and in consequences it is very time consuming to get 

optimal solution. Author proposes splitting the optimization problem into the smaller 

one. First the optimization process is done for very low dimension. Then using the 

spline function the space of the possible solutions is increased, and the increased 

solution becomes an initial point for the new optimization step. The quasi-Newton 

optimization method is used to solve nonlinear optimization problem. Several design 

examples are presented. 

 

13. BARTŁOMIEJ GARDA, PIOTR ZEGARMISTRZ 

Memristive devices in three-phase systems 

A big step forward in research on memristive devices behavior and possible 

application is observed in recent years. That motivated the authors to consider the 

usage of memristive elements in three-phase systems. The aim of the research 

presented in a paper was to provide trustworthy simulation results for symmetrical 

three-phase systems with memristive load. The memristors in the system are 

combined with linear resistors in order to limit the current in the element. Both three-

cord and four-cord systems with symmetrical source were considered. Linear drift 

model of the memristor was considered in Matlab simulations. It is based on Strukov 

model with Biolek window. It is obvious, that high nonlinearity of memristor results 

in deformation of most of the signals in the system. Since the voltage of the neutral 

point is highly non-sinusoidal it affects on other signals like phase voltage, phase 

currents, delta voltages and neutral wire current. It is interesting, that in both phase 

and delta voltages first phase is almost not deformed and third phase is deformed in 

most significant way. A Fast Fourier Transform (FFT) is applied to chosen signals in 

order to provide a frequency spectrum. On this basis a Total Harmonic Distortion 

(THD) parameter was calculated. In future work the measurements on real three-

phase systems with memristive load is planned. 

 

14. PIOTR MILLER, ANNA DĄDA, PAWEŁ BŁAUT 

Selected network systems and protection against electric shock in the light of 

new standards and regulations 

Over the years, the requirements imposed by the regulations regarding the design of 

network systems have changed. As a result, there are currently electrical installations 

with various network systems in Poland. Neighboring of miscellaneous distribution 

networks still remains troublesome and causes the use of ambiguous, often erroneous 

solutions. The paper aims to analyze selected network systems and the transition of 

one system to another based on the latest harmonized standards developed by the 

European standardization bodies. In particular, the standard PN-HD 60364 – Low-

http://www.agh.edu.pl/
http://www.pollub.pl/
http://www.pollub.pl/
http://www.pollub.pl/
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voltage electrical installations will be analyzed. There will be made an attempt to 

identify solutions that will guarantee the highest effectiveness and reliability of 

protection against electric shock. A computer simulation will also be performed to 

present problems that occur when connecting electrical installations with different 

network systems. The voltage waveforms obtained during the simulation will be the 

basis for the evaluation of the level of protection against electric shock of the 

discussed solutions. 

 

15. PAWEŁ PIJARSKI, ROBERT JĘDRYCHOWSKI, SYLWESTER ADAMEK , PIOTR MILLER 

Optimization of the power supply points selection for buildings equipped with 

PV installations in urban areas 

The development of distributed generation, and especially the emergence of PV 

sources in low-voltage grid in highly urbanized areas, leads to new challenges related 

to maintaining the electricity parameters at the required level. The operation of LV 

urban grid is characterized by high load variability. This applies both to the network 

itself and to the load of individual buildings, moreover, these changes are random. 

Taking into account the PV installation in individual buildings causes implemen-

tation of additional generated energy of a random nature to LV grid. This may 

change, in extreme cases, the direction of power flow in the grid itself, MV/LV 

substations and contribute to the deterioration of selected grid parameters. The 

emergence of such phenomena indicates the need to modernize the LV grid and 

increase its flexibility by changing grid topology. The article proposes the use of 

optimization for selection of power supply points in LV urban networks taking into 

account the variability of load and PV generation. One of the heuristic optimization 

methods, allowing to solve the analyzed task, was described. Reaching for advanced 

mathematical methods is justified by the discrete nature of the issue and the 

randomness of generation and load.  

 

16. ALEKSANDRA KAWALA-STERNIUK, MAGDA ŻOŁUBAK, STEPAN OZANA, BARBARA 

GROCHOWICZ, MARIUSZ PELC, KRYSTYNA MACEK-KAMINSKA 

Implementation of smoothing filtering methods for the purpose of improvement 

inverted pendulum's trajectory 

In this paper various smoothing filters were applied in order to smooth inverted 

pendulum's movement trajectory. The filtering was implemented for the purpose of 

some artifacts removal. The authors tested various classical filters together with non-

integer order ones. 

 

17. PIOTR PAJĄK, BARTŁOMIEJ SZAFRANIAK, ANNA DĄDA 

Influence of environmental exposures on electrical parameters of low voltage 

surge arresters 

Low voltage surge arresters work in a very different environmental conditions. Surge 

arresters installed in hot climatic zones with high humidity are exposed on more 

intense aging processes. During the exploitation, under the influence of environ-

mental exposures, the structure of metal oxide surge arresters (MOSA) is gradually 

http://www.pollub.pl/
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degraded. These processes can change their protective properties and lead to a 

reduction in the effectiveness of surge protection. The aim of the paper is to analyze 

the influence of environmental exposures on the electrical parameters of low voltage 

surge arresters. During the tests on the groups of arresters, the degree of degradation 

was examined by the penetration of moisture in various concentrations. The aim of 

the research was to compare and analyze changes in the properties of low voltage 

surge arresters before and after exposure. The impedance spectroscopy method was 

used to observe changes in the dielectric loss coefficient and the relative permittivity 

of the tested surge arresters. During the research, changes in leakage current 

waveforms were also recorded. 

 

18. MICHAŁ KUNICKI 

Variability of the Electrical Signals Generated by PDs in Mineral Oil under 

Long-term AC Voltage 

This paper presents research that deals with analysis and assessment of potential 

variability of the electrical signals generated by partial discharges (PD) phenomenon 

while continuous AC voltage is applied within a long period. Several selected 

physical quantities are investigated in order to indicate any potential trends. The 

electrical method for the apparent charge measurements on PD is applied. The PD 

source (PDS) that generates surface discharges (SD) is placed inside of the steel tank 

filled with new mineral transformer oil. A ceramic-glass plate is used as a solid 

dielectric barrier placed between the high voltage and grounded electrodes. A 

continuous AC voltage is applied for powering the PDS within 144 h. The voltage 

level is constant during all measurements and its relative level is 1,3 of the inception 

voltage (Ui) of the PDS. Signals emitted by the continuously occurred PD are 

captured and investigated. On the grounds of the descriptor analysis some long-term 

characteristics of the applied PDS in new transformer oil are presented. Finally some 

selected statistical tools are applied for the results analysis and presentation. Also 

simple regression models are proposed for the selected descriptors to discover some 

trends of their variability. Presented results may be potentially applied for modeling 

of the PD variability in time as well as may support the development of the 

diagnostic tools and maintenance policy in electrical power industry. 

 

19. WOJCIECH BĄCHOREK, MARIUSZ BENESZ 

Influence of distributed generation on sectionalizing switches placement in MV 

distribution networks 

The expansion of new technologies in the field of smart solutions is also taking place 

in the area of power systems. Wide possibilities of using modern technologies are 

recognized at the level of power distribution system maintenance. New solutions for 

detection, location and disturbance elimination allow the creation of network control 

and monitoring systems. The operation of these systems is often fully autonomous. 

Their main target is to restore the power supply to as many customers as possible. 

This is achieved by reconfiguration of distribution networks. The idea of a compre-

hensive automatic system for locating disturbances and restoring the power supply to 
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consumers is now technically possible. The proper use of such automatic systems 

requires optimal, due to the adopted criterion, placement of the so-called sectioning 

switches in the depths of a wide distribution network. The paper presents the 

optimization criterion, calculation method and results of sectioning switches 

placement in the selected medium voltage distribution line. The sectionalizing switch 

placement criterion is based on a SAIDI. Due to the nature of the optimization 

problem, an heuristic algorithm was used to determine placement of switches. 

Calculations were made for a specific number of switches, different location of 

distributed generation and different power of distributed generation. For each 

calculation variant, optimal placement of switches have been determined. The results 

were discussed. 

 

20. VOLODYMYR PROTSIUK, MARCIN JARNUT 

Selected issues in state of charge estimation for batteries – simulation and 

experimental research 

Nowadays the implementation of energy storage systems became more and more 

common. Simultaneously the number of issues to be solved in this area still became 

high. Especially in full electric vehicles (FEV), where battery is the only one on-

board energy source, exact and robust state of charge (SOC) estimation seems to be 

one of the more important issues. Simplification of SOC estimation could induce 

accumulation of errors leading to immobilization of FEV during the trip. In this 

paper the selected issues in SOC estimation for batteries have been analysed using 

results of simulation and experimental research. 

This paper is organized as follows: overview of methods used for state of charge 

estimation; description of parameters evaluation of battery model based on 

Shepherd’s equation taking into account Peukert’s coefficients; the results of 

simulation and experimental research; analysis and discussion of the results.  

 

21. JACEK RUSIŃSKI, SYLWIA HAJDASZ, ADAM KEMPSKI  

Analysis of recovery time under load conditions and energy dissipation of 

superconducting tapes with electrical insulation for SFCL applications 

The development of power engineering based on renewable energy sources is 

concomitant with the connection of new sources to distribution networks. This causes 

an increase of the short-circuit power at the point of common coupling, which in turn 

may lead to exceeding the permissible level of short-circuit currents for network 

infrastructure elements. They can be reduced with using Superconducting Fault Current 

Limiter (SFCL). The implementation of SFCL in the electrical power system requires 

the coordination of its parameters with the installed power system protection (PSP), 

and in particular when using automatic reclosing (AR). The crucial parameter for AR is 

the recovery time of the SFCL to the superconducting state after its operation. The 

article presents the results of experimental research on the return time to the 

superconducting state of superconductor tapes with and without layers of electrical 

insulation. The tests were carried out in conditions in which the density of energy 

generated during the surge current flow and the transfer of this energy to liquid 
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nitrogen correspond to the operating conditions of superconducting material in SFCL 

and current that simulated the AR operation during a short-circuit. The study aimed to 

determine the recovery time under load conditions for different zero-current state and 

different times to fault-current switch off. The range of the load current at which it is 

possible return to the superconducting state was determined. 

 

22. JÓZEF ROEHRICH, MICHAŁ BONK, PAWEŁ ZYDROŃ 

Partial Discharge Localization System Based on Two-Element Antenna Arrays 

Partial discharge (PD) according to IEC-60270 standard is a localized electrical 

discharge that only partially bridges the insulation between conductors and may 

occur in all types of electrical insulating systems (gaseous, liquid or solid insulating 

materials). PDs are pulse type phenomena which causes wide band electromagnetic 

disturbances. The bandwidth of signals generated by PD impulses depends of the rise 

time of current caused by a discharge. In gaseous insulating systems PD pulses rise 

times equal to fraction of nanosecond may occur that implies bandwidth of E-M 

signals generated by PDs up to GHz range. Detection of such a high frequencies of 

E-M signals allow to localize a source of PD pulses in air-insulated lines and 

substations. The wavelength of signals generated by PD pulses is sufficient to 

determine the difference in time of E-M impulse propagation in air using modern 

oscilloscope equipped with antenna array. In the paper the possibility of PD source 

localization using two-element antenna arrays and high perfor¬mance digital storage 

oscilloscope is analyzed. 

 

23. MARIUSZ BENESZ, WOJCIECH BĄCHOREK 

Analysis of overvoltages in a 110 kV/MV substation as a result of lightning 

discharges to the overhead line 

The reliability of electrical power transmission and distribution systems depends on 

progress in the coordination of insulation, which depends, among other things, on 

increasing the ability to identify risks of overvoltage in insulation systems. The 

purpose of the paper is to present the problems related to the overvoltages of the 

power system caused by lightning. The article analyses two possible scenarios of 

sources of these disturbance: shielding failure and backflashover phenomena. The 

first case concerns the situation when, despite the ground wires used, it is possible to 

discharge into the phase conductor. The second case concerns the situation of loss of 

electrical strength of the insulation system used. The aim of the paper is to analyze 

the possibility of damage to station equipment as a result of lightning to the elements 

of the overhead line supplying the 110 kV/MV station. For this purpose, overvoltages 

levels in 110 kV substation will be determined for characteristic peak values of 

lightning currents: Imax and Imin - respectively for scenario of shielding failure and 

backflashover phenomena. Between the Imax and Imin values, we assume lightning 

protection (lightning strikes to ground wire). The calculations were carried out on a 

selected fragment of the real 110 kV power system. The simulations were performed 

using The Electromagnetic Transients Program - Alternative Transients Program 

(EMTP-ATP) and Matlab.  
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24. MICHAL KRYSTKOWIAK, MICHAŁ GWÓŹDŹ, DOMINIK MATECKI 

Current filtering with speaker coil in class-D amplifier 

In the paper the filtering output current process of current source is shown. The 

current source acts as power electronics class-D amplifier. Output current of this 

amplifier is filtered with a coil of a speaker. Results of filtering are obtained for the 

chosen reference signals. A different types of speakers are considered. The influence 

of the selected parameters of the amplifier’s sigma-delta modulator are also 

presented. Finally, the tests using audio sample are carried out. 

 

25. MICHAL KRYSTKOWIAK, ŁUKASZ CIEPLIŃSKI, MICHAŁ GWÓŹDŹ 

Methods of current modulation in diode rectifiers 

In the paper the diode rectifier with current modulator in DC output circuit is shown. 

The current modulator works as a power electronics current source. This converter is 

used to obtain sinusoidal resultant grid currents of presented rectifier. Two elaborated 

methods of current modulation are described; one of them is based on current 

modulator with additional current source, which is connected parallel to the load. 

Also the new way of calculation reference signal of the modulator is described. 

Chosen results of simulation research is presented. The main objective of the 

elaborated system is to provide a high efficiency. 

 

26. SŁAWOMIR SOWA 

Lighting control systems using daylight to optimise energy efficiency of the building 

Improving the energy efficiency of the building by reducing the energy consumption 

can be implemented in many ways. One of the possibilities of improving the energy 

efficiency in the public buildings is the use of daylight to illuminate the rooms. These 

standards and regulations define the intensity of light in buildings, depending on their 

purpose and usage. By using daylight, we can save the power consumption needed 

for lighting, but also provide the required level of light intensity in the room. This 

can be obtained by controlling the lighting throughout the room. It is possible to 

control lighting sources by switching on, switching off or dimming and brightening 

by using correctly implemented control systems. A properly chosen lighting control 

system is designed to provide even, necessary illumination while reducing power 

consumption. The article outlines lighting control systems based on the study of light 

distribution in a given room. It was also suggested to implement lighting control with 

the use of KNX system, which is becoming more and more popular building 

automation system. The research results of light intensity distribution are used to set 

appropriate lighting control parameters. The suggested solution not only increases the 

energy efficiency of the building, but also the comfort of usage and safety.  

 

27. ŁUKASZ KNYPIŃSKI, JACEK KRUPIŃSKI 

Application of the Permanent Magnet Synchronous Motors for Tower Cranes 

The paper presents the results of experimental research concerning the application of 

the permanent magnet synchronous motors for tower cranes. The modern permanent 

magnet synchronous motors (PMSM) are characterized by better operating 

http://www.iee.put.poznan.pl/
http://www.iee.put.poznan.pl/
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parameters in relation to squirrel cage induction machines. In the first stage of our 

research, the designed crane has been equipped with commercially produced 

permanent magnet synchronous motors. The test bench for examination of PMSM 

properties was built. The preliminary selected permanent magnet (PM) motors were 

experimentally tested to verify its performances in crane applications. Selected 

results of experimental research for hoist winch drive are presented and discussed. 

 

28. MARIUSZ ŚWIDERSKI, MICHAŁ GWÓŹDŹ 

The influence of the shading effect on the work of the distributed solar system 

The article presents research on selected solar module configurations. The modules 

have been subjected to controlled shades, which differ in their place of occurrence as 

well as the surface devoid of access to solar radiation. The conclusion for the 

research will be a compilation of the least susceptible and the most susceptible PV 

module configurations to shading. In addition, the shading influence factors for 

module work in the cases examined will be determined. The discussed distributed PV 

system consists in separating the photovoltaic panel into individual modules, 

consisting of several solar cells connected, and coupling them to low power DC / DC 

converters. The essence of the research is to increase the reliability of the system and 

the resultant efficiency of the entire system, so that it is possible to convert the 

energy of solar radiation into electrical energy with the greatest efficiency.  

 

29. PAWEŁ STRĄCZYŃSKI, MIROSŁAW WCIŚLIK 

Modelowanie elementów indukcyjnych z nieliniowym rdzeniem 

Rdzeń ferromagnetyczny koncentrując strumień magnetyczny uzwojeń stanowi istotny 

element maszyn elektrycznych. Możliwość wykorzystania rdzenia ogranicza 

nieliniowość charakterystyki magnesowania. Wpływ nieliniowości na elementy 

schematu zastępczego nie jest określony. Badania strat mocy prowadził pod koniec 

XIX w. Steinmetz. Identyfikowane przez niego zależności wciąż są stosowane, 

jednakże nie uwzględniają one nasycenia rdzenia. W pracy przedstawiono metody 

modelowania obwodu magnetycznego z uwzględnieniem nasycenia rdzenia. Zapro-

ponowany został model indukcyjności z rdzeniem ferromagnetycznym z uwzględ-

nieniem nieliniowości obwodu magnetycznego. Dla przedstawionego modelu opraco-

wany został schemat operacyjny w Simulinku oraz przeprowadzone zostały badania 

symulacyjne. Wyznaczone zostały charakterystyki prądu w obwodzie i napięcia na 

elemencie indukcyjnym w funkcji czasu dla różnych napięć zasilania. Zjawisko 

nieliniowości rdzenia zostało przedstawione. Wyniki symulacji porównane zostały z 

obserwowanymi przebiegami uzyskanymi w wyniku badań laboratoryjnych. 

 

30. MAŁGORZATA ŁATKA, MAREK NOWAK 

Comparative analysis of the indicators that concern power supply interruptions 

of electricity consumers for selected distribution system 

The article presents the results of comparative analysis of the basic indicators 

characterizing the interruptions in the supply of electricity. On the basis of generally 

available reports of selected DSOs, a list of selected indicators was prepared over the 
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years. A comparison of these data was made, both for the largest energy distribution 

companies in Poland and for other, smaller, locally operating electricity distributors. 

Conclusions from this analysis may be used to determine the level of power supply 

reliability and energy security of the country. 

 

31. MIROSŁAW WCIŚLIK 

Badania symulacyjne stałokrokowych metod całkowania 

W pracy przedstawiono współczesnych algorytmów całkowania równań różnicz-

kowych zwyczajnych. Wyniki stosowania tych algorytmów zależą do przebiegów 

zmiennych stanu całkowanych równań oraz samych algorytmów. Przyjęto, że 

podstawowymi elementami implementującymi algorytmy całkowania są integratory 

stosowane także w złożonych modelach matematycznych układów dynamicznych. 

Dokładność rozwiązania czyli wyników całkowania jest zależna od rodzaju układu 

dynamicznego, jego sygnałów wejściowych oraz kroku całkowania. Dla uniknięcia 

tej ostatniej relacji stosuje się algorytmy zmiennokrokowe w których krok jest 

regulowany tak aby uzyskać zadaną dokładność. Algorytmy zmiennokrokowe mogą 

być zawodne dla układów sztywnych i zawierających funkcje nieliniowe nieciągłe. 

Dlatego ważne jest określenie wpływu kroku całkowania na dokładność operacji 

całkowania. W tym celu badano model integratora realizowany przez algorytmy 

stałokrokowe Runge-Kutty zaimplementowane w systemie MATLAB-Simulink. 

Model ten wykorzystano w modelu układu dynamicznego , który jest na granicy 

stabilności. Na podstawie tych badań określono zależność parametrów zastępczych 

schematu integratora i opracowano metodę korekcji błędu. Wyniki badań spraw-

dzono dla innego układu dynamicznego. 

 

32. ŁUKASZ GRĄKOWSKI, ANDRZEJ CHOJNACKI, KATARZYNA GĘBCZYK, KORNELIA 

BANASIK 

Application of the queuing theory to the description of the customer service 

process by the electricity distributor company 

The paper presents the possibility of using queuing theory as a tool to improve the 

work of distribution companies in the field of customer service. The analyzes were 

carried out to determine the optimal number of energy emergency brigades so that 

the costs incurred by the electricity distributors would be minimal while maintaining 

the shortest time of failure removal. The authors also presented the most important 

theoretical issues concerning the queuing theory. 

 

33. ARTUR CYWIŃSKI, KRZYSZTOF CHWASTEK 

Modeling of skin and proximity effects in multi-strand cable lines 

Skin and proximity phenomena affect significantly current density distribution in 

multi-strand cable lines. This in turn may lead to serious malfunctions or even 

failures of the supply system. The present paper focuses on Finite Element Method-

based modeling of multi-strand cable lines operating in open air. The results may be 

of interest to the designers of electrical supply systems. 

 

http://omega-projekt.pl/
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34. KATARZYNA GĘBCZYK, ANDRZEJ Ł. CHOJNACKI, ŁUKASZ GRĄKOWSKI, 

KORNELIA BANASIK 

Failures of insulators in low voltage overhead lines 

The reliability properties of insulators largely affect the quality and reliability of 

electricity supply. Due to the lack of current research in this area, the authors carried 

out extensive reliability tests regarding insulators in low voltage overhead lines in the 

area of two large electricity distribution companies in the country. The work presents 

failure analysis of insulators in low voltage overhead lines. Estimators of basic 

reliability parameters have been determined. Also, reliability models for the duration 

of renewal of insulators, the duration of emergency shutdowns and the time of power 

supply interruption were developed. An analysis of seasonality and causes of 

insulators' failure was also carried out. 

 

35. ANDRZEJ CHOJNACKI 

Optimisation Of The Level Of Reliability Of Field Distribution Networks In The 

Context Of The Need To Provide A Reserve For Their Individual Elements 

The paper presents the methodology for optimisation of the power network structure, 

based on the selection of the number of reserve elements of individual network 

devices. This method takes into account the minimum acceptable level of network 

reliability and the economic criterion. Current reliability indices of medium voltage 

field distribution networks are presented. The required level of reservation of 

individual network devices is established on the basis of the described method and 

the determined reliability and economic parameters. 

 

36. KORNELIA BANASIK, ANDRZEJ CHOJNACKI, KATARZYNA GĘBCZYK,  ŁUKASZ 

GRĄKOWSKI 

Influence of wind speed on the reliability of overhead LV power lines 

The article presents the influence of atmospheric conditions, represented by wind 

force, on the intensity of failure of overhead LV power lines. The method for 

determining the intensity of damage to power devices in the function of wind force is 

presented. The dependence of the failure removal time on the wind force was also 

determined. Empirical results obtained for overhead power lines LV operated in 

distribution power grids in Poland are presented. 

 

37. JACEK KARCZEWSKI 

Coordination of Loading of Boiler and Turbine Systems in an Electric–Power Unit 

In this paper we present the idea of coordination of boiler and turbine controllers 

operating in a power unit which takes part in electric-power control system. We give 

a description of a configuration of auxiliary signals generated in an electro-hydraulic 

power controller, which enter the boiler’s automatic control system. We present the 

operation measurement results on 120 MW power units, equipped with the proposed 

system. 

 

 

http://www.tu.kielce.pl/
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38. MARIUSZ NAJGEBAUER 

Fractional scaling for specific power loss in soft magnetic materials 

The paper presents an application of the fractional scaling procedure in the modeling 

of specific power loss in soft magnetic materials. The scaling of power loss is 

examined for Co-based amorphous alloy, Fe-based nanocrystalline alloys, non-

oriented steel 6,5% Si-Fe and permalloy 50% Ni-Fe. Using the proposed scaling 

procedure, all measured loss curves are collapsed onto a single, universal curve. The 

scaling procedure is next used in the modeling of specific power loss. Modeled loss 

curves correspond well with measurements for all samples. The results confirm the 

utility of the fractional scaling procedure in the power loss modeling. 

 

39. MICHAŁ WOJCIECHOWSKI  

Modelling of electric field distribution as a method for determining the 

possibility a PD developing in glass-epoxy laminate 

The article presents the problem of field modelling of material defects in glass-epoxy 

laminate as pertains to the possibility of partial discharges occurring. 

 

40. ADAM JAKUBAS 

Diagnostics of the Fe-based composites using a magnetic field camera 

The article presents an analysis of the impact of the qualitative and quantitative 

composition of composites on their homogeneity. To simulate heterogeneity of the 

samples, mixtures of composites with different proportions of Fe-PVC were 

prepared. The tests were carried out using a three-axis magnetic field camera 

equipped with the MagCam MiniCub3D detector. On the basis of the obtained 

results, a comparative analysis of data from defective samples with results from 

standard samples (without defects) and inference on the basis of information about 

crafted defects were performed. Non-destructive flaw detection is desirable when 

assessing the condition of the product and is often used in many manufacturing 

processes. 

 

41. MARCIN PARCHOMIUK, ARTUR MORADEWICZ, HUBERT GAWIŃSKI 

An Overview of Electric Vehicles Fast Charging Infrastructure 

Zwiększający się nacisk na redukcję emisji spalin w największym stopniu wpływa 

obecnie na rynek mobilności. Zgodnie z decyzją Komisji Europejskiej sprzedaż 

samochodów o zerowej emisji spalin oraz hybrydowych o niskiej emisji (mniej niż 

50 g CO2/100 km) ma stanowić 20% sprzedaży do 2025 r. oraz 35% do 2035 r. 

Podobny trend można zauważyć także w odniesieniu do transportu publicznego. 

Zmiany te wymuszają wprowadzanie innowacyjnych rozwiązań nie tylko przez 

producentów pojazdów elektrycznych, ale także w infrastrukturze zapewniającej 

ładowanie pojazdów. 

 

 

 

 

http://www.iel.pl/
http://www.iel.pl/
http://www.iel.pl/
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42. ARTUR MORADEWICZ, MARCIN PARCHOMIUK, TOMASZ SAK 

Research of SIC Solid State Transformer Model for Electric Vehicles Chargers 

Applications 

Transformatory elektroniczne SST (ang. Solid State Transformer) pracujące na w.cz. 

mają stosunkowo duże koszty dodatkowe na wykonanie wymienionych przekształtników 

energoelektronicznych, które jednak są kompensowane przez zdecydowanie mniejsze 

wydatki na elementy magnetyczne. Należy podkreślić, że całkowita masa układów 

transferu energii ze zwiększoną częstotliwością, przy danej mocy, jest wyraźnie mniejsza 

niż transformatory pracujące na częstotliwości 50 Hz. Ma to szczególne znaczenie w 

urządzeniach mobilnych zasilanych z sieci elektroenergetycznej lub z sieci trakcyjnej 

prądu stałego jak na przykład systemy zasilania potrzeb własnych pojazdów trakcyjnych, 

różnego rodzaju przewoźnych stacji prób, układów zasilania systemów wykonawczych w 

samolotach, a także urządzeń dla wojska. W tych rozwiązaniach ciężar i gabaryty 

urządzeń mają często większe znaczenie niż koszt i mogą decydować o możliwości ich 

użycia przy wymienionych zastosowaniach. Projektowane w ramach urządzenia, w skład 

których wchodzą przetwornice DC/DC w układzie DAB (ang. Dual Active Bridge) 

posiadają szeroki wachlarz zastosowań i mogą stanowić podstawę do budowy ładowarek 

samochodowych typu DC o mocy 10 kW. 
 

43. PIOTR GRZEJSZCZAK , ADAM KULPA, ROMAN BARLIK 

Design of a high-efficiency three-phase three-level NPC converter based on GaN 

HEMT and SiC SB diode 

The paper describes the design and construction of a high efficiency three-phase, three-

level NPC grid tie converter made entirely in wide-band gap semiconductor technology 

(gallium nitride HEMT transistors - GaN, clamping diodes from silicon carbide - SiC). 

The project assumptions and results of simulation tests used for proper selection of active 

and passive elements are presented. The problems of designing PCB circuits including 

the cooling of power semiconductors made in surface mount package(SMD) enclosures 

are presented, which additionally forces the non-standard approach to the construction of 

an effective cooling system. The preliminary results of experimental tests, including 

energy efficiency tests and thermal measurements of the converter are presented. The 

prototype was achieves above 98% energy efficiency. 
 

44. MARCIN WESOŁOWSKI, MICHAŁ CZERWIŃSKI 

Selected Aspects of Resistance Vacuum Furnaces Modeling 

Rezystancyjne piece próżniowe wymagają zazwyczaj specjalnych technik projektowania. 

Zarówno konstrukcja kaskadowej izolacji cieplnej, jak i elementów grzejnych, wymaga 

precyzyjnego modelowania radiacyjnej wymiany ciepła oraz rozkładów źródeł ciepła. W 

artykule zaprezentowano techniki modelowania urządzeń tej klasy, zarówno przy 

wykorzystaniu rozwiązań analitycznych, jak i modeli numerycznych. Dokonano oceny 

jakości otrzymanych wyników, zwłaszcza w odniesieniu do rozwiązywania zagadnień 

nieliniowych. Oprócz typowych równań z zakresu elektrotermii, analizie poddano zagad-

nienia naprężeń cieplnych oraz konstrukcji elementów grzejnych. Wykonane prace 

umożliwiły określenie uogólnionych zasad modelowania pieców próżniowych z zimną 

komorą. 

http://www.iel.pl/
http://www.iel.pl/
http://www.iel.pl/
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45. JERZY MARZECKI 

Planning for the development of 110 kV/MV urban substations under uncertain 

conditions of uncertainty 

The method for determining the development strategy of 110kV/MV substations in 

the cities has been presented in the paper. It discusses the model development tasks 

110 kV/MV substation under conditions of uncertainty related to the power load. The 

target function is a sum of discounted annual cost of the substation over T years. 

Exemplary calculations results of development strategy of urban 110 kV/MV stations 

were presented. 

 

46. VOLODYMYR PROTSIUK 

Selected issues in state of charge estimation for batteries – simulation and 

experimental research 

More and more attention is paid to issues of efficient storage and use of electrical 

energy. One of the important directions in the development of energy-saving 

technology is the task of effectively battery charging and SOC parameter monitoring, 

which is critical for optimal and safe utilization of the battery. There are many ways 

and modes for SOC determination, in this article are tested some of them, using real, 

measured data and MATLAB models based on these methods, to find better solution 

with low deviation and good performance 

 

47. ANDRZEJ ŁASICA, MACIEJ OWSIŃSKI, PAWEŁ KLUGE, TOMASZ SALAK, 

BARTŁOMIEJ ZAJĄC 

Voltage withstand tests and PD measurements on cable accesories with assembly 

mistakes 

The paper presents the results of voltage withstand tests and partial discharges 

measurements made on MV cable accessories made with assembly errors. The tested 

equipment was subjected to tests developed according to its own program on samples 

from different manufacturers. The paper presents the results of the discussed tests 

compared to the prepared reference equipment. 

 

48. MACIEJ GLINIAK, SŁAWOMIR KURPSKA, PIOTR NAWARA, MATEUSZ 

MALINOWSKI, ANNA LIS, ERNEST POPARDOWSKI 

Using the hydrocarbon KTS-F fraction for CHP systems 

The main aim of the work is to verify the operation of CHP systems based on 

conventional diesel engines, fueled with pyrolysis oil (KTS-F). The experiments 

were carried out using a 250 kWe six-cylinder diesel engine, which was adapted to 

monitor its performance and electricity production. Pyrolysis oil can be successfully 

used as fuel if the air inlet temperature is at least 100°C at the engine compression 

ratio of 18.2. In general, pyrolysis oil has higher CO emissions and lower NOx 

emissions. 
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49. MARTA BĄTKIEWICZ-PANTUŁA 

The problem of determining the coefficient of flicker in accordance to normative 

regulations 

The paper presents an assessment of the electric energy quality in a public building. 

The assessment was based on the Decree of the Minister of Economy dated. 4 May 

2007. on detailed conditions for the operation of the power system and PN-EN 

50160: 2010 - Characteristics of supplied voltage in public power networks and 

updating the EN 50160 standard in 2015. The analysis was based on actual 

measurements made by power quality recorder power quality Fluke 1760 in the 

analysis the particular attention was made light flicker factor. Assessment of quality 

of electric energy will be discussed based on the analysis performed measurements. 

 

50. TOMASZ ADRIKOWSKI, DAWID BUŁA, MARIAN PASKO 

Reduction of conducted emission in a three-phase active power filter in accordance 

with the IEC 61000-6-4 standard 

The paper presents a method of reducing the emission of conducted disturbances 

generated by a three-phase active power filter used to reduce higher harmonics and 

reactive power compensation. The analysis of the output filter based on the LCL 

topology including the parasitic elements and the selection of elements of the 

additional EMI filter was shown in the paper. Theoretical analysis was confirmed by 

simulations and measurements in the certified laboratory of electromagnetic 

compatibility. The results made it possible to confirm compliance with IEC 61000-6-4 

and implement the production of the analyzed active power filter. 

 

51.  MARCIN SZEWCZYK, WALDEMAR CHMIELAK 

Analysis of possibilities to form syntethic test circuits according to IEC Std. 62271 

Synthetic tests allow to significantly increase the testing capabilities of short-circuit 

laboratories. This article presents a simulation analysis of the assembly of a synthetic 

system for testing the switching capability of medium voltage circuit-breakers 

 

52. ZBIGNIEW PIĄTEK, ROBERT PACZKOWSKI, WALDEMAR CHMIELAK 

Weryfikacja jakości mikrostruktury warystora poprzez pomiar wyższych 

harmonicznych w prądzie referencyjnym 

W literaturze znaleźć można liczne prace odnoszące się do badań warystorów ZnO 

zarówno pierwszej jak i produkowanych współcześnie. Brak jest jednak informacji o 

zmianach w mikrostrukturze elementów centrujących, które w większości 

przypadków stanowią początek degradacji ograniczników przepięć. Zakłada się, że 

istnieje ścisłe powiązanie pomiędzy udziałem wyższych harmonicznych w prądzie 

referencyjnym z rodzajami uszkodzeń elementów centrujących, zróżnicowaniem 

składu chemicznego i fazowego parametrów mikrostruktury oraz właściwości 

warystorów ZnO. 

https://iei.elektr.polsl.pl/index.php/pl/
https://iei.elektr.polsl.pl/index.php/pl/
https://iei.elektr.polsl.pl/index.php/pl/
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53. JERZY TCHÓRZEWSKI,  DARIUSZ RUCIŃSKI 

Evolutionarily-supported and Quantum-inspired Neural Modelling Using Polish 

Electric Power Exchange as an Example 

The work contains selected results of research related to neural modelling in order to 

obtain a model of the system. Three models, i.e. neural model, neural model supported by 

the Evolutionary Algorithm, and neural model inspired by quantum computer science 

were proposed and implemented in j. Matlab environment. Comparative research was 

performed, which confirms that both Evolutionary Algorithm and quantum computer 

science improve the parameters of the model. The modelling methods were empirically 

verified, using numeric data quoted on the Day Ahead Market at Towarowa Giełda 

Energii S. A. [Polish Power Exchange] with respect to the Power Exchage. 

 

54. JACEK GUMIELA, DARIUSZ SZTAFROWSKI 

Prospects for the development of electromobility, taking into account the current 

state of the power system. 

The development of electromobility in Poland makes necessary to planning new 

investments in the Polish power sector. The increased demand for electrical energy 

and transmission energy in power lines may pose some limitations in the further 

development of the electric vehicles sector. After developing several typical 

scenarios of market saturation with electric vehicles, the authors have prepared the 

analysis of the demand for electricity and additional installed new objects in the 

power system's generation in the near future. 
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Wycieczka krajoznawcza granią Małych Pienin czwartek 20.06.2019  

(czas trwania 4-5 godzin marszu + przejazdy 2x60 km) 
 

Ze Szczawnicy na Durbaszkę 
Przełom Dunajca jest naturalną granicą dzielącą Pieniny na dwie części. Fragment pasma 

leżący po jego wschodniej stronie to tzw. Małe Pieniny, które - wbrew swej nazwie - stanowią 

najwyższą część tych gór. Mimo to Małe Pieniny są miejscem zdecydowanie mniej 

uczęszczanym przez turystów niż okolice Trzech Koron i Sokolicy. Przez niemal całą długość 

Małych Pienin biegnie znany nam już niebieski szlak, który wcześniej prowadził z Czorsztyna 

do Szczawnicy przez Pieniny Właściwe. Dalej trasa wiedzie aż do Przełęczy Rozdziela, 

będącej granicą Pienin z Beskidem Sądeckim. Pokonanie odcinka ze Szczawnicy do przełęczy 

(lub w przeciwnym kierunku) zajmuje ok. 5 godz. Pomijając nieliczne, krótkie podejścia szlak 

prowadzi w większości łagodnym grzbietem, z którego podziwiać można całe Pieniny, Beskid 

Sądecki, Gorce, Beskid Wyspowy i Tatry. Droga obfituje w rozległe polany stanowiące 

pozostałość po polach i pastwiskach należących do Łemków, którzy zamieszkiwali dawniej 

okoliczne wsie – m.in. Jaworki i Szlachtową. Na niektórych pastwiskach do dziś spotkać 

można stada owiec. 

Przez Palenicę i Rabsztyn 
Szlak przez Małe Pieniny zaczyna się przy szczawnickim schronisku Orlica. Będąc w nim 

warto odwiedzić pobliski Ośrodek Kultury Turystyki Górskiej, gdzie zobaczyć można 

ekspozycję poświęconą m.in. historii turystyki i flisactwa w Pieninach oraz dziejom 

Pienińskiego Parku Narodowego. Dalej droga prowadzi przez tzw. Salomonowe Doliny i 

wspina się w pobliże jednego najsłynniejszych szczytów Pienin – Palenicy. Szlak omija co 

prawda jej wierzchołek, ale biegnie przez Szafranówkę, która z Palenicą sąsiaduje przez 

niewielką Przełęcz Maćkówki. Sama Palenica to chyba najpopularniejszy wśród szczawnic-

kich turystów cel wycieczek. Na górę przez cały rok wjechać można wyciągiem 

krzesełkowym, a w zimie czynna jest tu dodatkowo stacja narciarska. Na gości czeka też m.in. 

restauracja. Jak twierdzą niektóre przewodniki, dawniej była tu także skocznia narciarska.  

Za Palenicą czeka nas odcinek, na którym spotkamy kilka ostrych podejść, prowadzących 

miejscami przez dosyć strome, przepaściste granie. Nie ma się czego bać, ale trzeba (szcze-

gólnie po deszczu) uważać. Ten fragment szlaku prowadzi przez kilka mniej wyraźnych, 

ukrytych w lesie wierzchołków. Są to: Witkula, Załazie, Łaźne Skały, Cyrhle i Huściawa. Z 

tym ostatnim szczytem sąsiadują dwie inne, charakterystyczne góry - Rabsztyn i Wysoki 

Wierch. Leżą one co prawda obok szlaku, ale obie zasługują na uwagę. Rabsztyn to skalisty 

wierzchołek, na którym według legendy stać miało przed wiekami niedostępne zamczysko, 

połączone podziemnymi tunelami z pobliską Jarmutą. Ciekawostką przyrodniczą jest 

natomiast to, że do roku 1914 na szczycie Rabsztyna gniazdował prawdopodobnie ostatni w 

Pieninach i bardzo rzadki w Polsce gatunek ptaka – sęp płowy. Wysoki Wierch jest z kolei 

rozległym, odkrytym wierzchołkiem, z którego podziwiać można niezwykłą panoramę na 

m.in. Tarty, Gorce i Beskid Sądecki. Na zboczach Wysokiego Wierchu prowadzony jest też 

wypas owiec. Kolejną górą na naszej trasie jest Durbaszka. Pod jej szczytem znajduje się 

schronisko o bardzo ciekawej historii. Budynek w którym działa był dawniej bacówką 

rolniczej spółdzielni produkcyjnej. Jej działalność okazała się niewypałem i w roku 1973 

pozostały po spółdzielni obiekt zamieniony został w ośrodek harcerski, a następnie w 

istniejące do dziś schronisko młodzieżowe. Obecnie siedziba schroniska pod Durbaszką w 

niczym nie przypomina już bacówki i warto się tu zatrzymać przed dalszą drogą. Space-

rowicze mogą zejść od razu do Jaworek, a bardziej wytrwali iść dalej, Odpoczynek z 

pewnością się przyda, bo przed nimi wspinaczka na najwyższy szczyt całych Pienin – Wysoka 

(wtedy wycieczka wydłuża się o 1 godzinę)  
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Monday 
17.06.2019 

 1500 – 1515 

 1515 –1615 
Opening ceremony of PAEE 2019 conference 
Introductory session 

Day Session 
Modeling  

& Simulations 
(15) 

Power 
Electronics 

(12) 

Power 
Engineering 

(10) 

Electrical Engineering 
& Electronics in Medicine 

(2) 

Measurements 
 

(3) 

Renowable  
Sources of Energy 

(4) 

Automatic  
& Control 

(6) 

Monday 
17.06.2019 

A(2) (30 min) 
1630 – 1700 

   3, 8    

Tuesday 
18.06.2019 

B(5) (75 min) 

0900 – 1015 
 7, 9, 17, 47, 49      

C(5) (75 min) 
1030 – 1145 

10, 12, 13, 16, 35       

D(4) (60 min) 

1200 – 1300 
 25, 41, 42, 43      

E(3) (45 min) 

1500 – 1545 
 50, 4, 5      

Wednesday 
19.06.2019 

F(6) (90 min) 
0900 – 1030 

    11, 22, 51  2, 37, 40 

G(5) (75 min) 
1045 – 1200 

  1, 6, 14, 18, 19     

H(5) (75 min) 
1215 – 1330 

  23, 21, 32, 36, 45     

I(4) (60 min) 
1500 – 1600 

     15, 26, 46, 54  

Friday 
21.06.2019 

J(5) (75) min) 
0900 – 1015 

29, 31, 33, 34, 53       

K(4) (60 min) 
1030 – 1130 

38, 39, 44, 52       

L(3) (45 min) 
1145 – 1230 

      27, 30, 48 

Saturday 
22.06.2019 

930 – 1030  

1100
  

common meeting and debate of the Scientific and Organizational Committees  

closing of the conference PAEE 2019 

 


