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OD KOMITETU ORGANIZACYJINEGO PES-12

Oddziat Warszawski PTETiS, wraz z Wydzialem Elektrycznym Politech-
niki Warszawskiej zapraszajag w dniach 25-30 czerwca 2017 r. na konferencje
»Postepy w Elektrotechnice Stosowane;j”, ktéra kontynuuje chlubne tradycje
wieloletnich konferencji naukowych - ,,Postepy w Elektrotechnice Stosowa-
nej” oraz ,,Modelowanie i Symulacja”. Obecna konferencja korzysta ze
wsparcia technicznego IEEE, wymuszajac na organizatorach oraz uczestni-
kach podporzadkowanie si¢ jej oczekiwaniom i standardom. Ich spetnienie
moze skutkowa¢ zamieszczeniem publikacji autorskich w bazie IEEE Xplore
i WoS, na czym zalezy organizatorom i zapewne w jeszcze wigkszym stopniu
— samym uczestnikom. Kryterium gléwne stanowi angielskojezyczna wersja
referatu przygotowana w/g formatu wymaganego przez IEEE, dwie pozytyw-
ne recenzje, wygltoszenie go na forum konferencji i ponowne nadestanie refe-
ratow z uwzglednieniem uwag recenzentow w terminie 2 tygodni po zakon-
czeniu konferencji. Referaty polskojezyczne zostang automatycznie wycofa-
ne z listy zgtoszonej do IEEE.

Cieszy organizatorOw znaczacy wzrost zainteresowania nasza konferen-
cja, a zwlaszcza naptyw mtodych pracownikoéw nauki, w szczegdlnosci z 0s-
rodkow zupetnie dla nas nowych. Chcemy zapewni¢ uczestnikom dobre wa-
runki pobytu, bardzo dobre wyzywienie i stworzy¢ prawdziwie przyjacielska,
czy wrecz familijng atmosfere, dlatego jestesmy otwarci na udziat osob towa-
rzyszacych (np. malzenstwa z matymi dziec¢mi).

Liczymy na gorace dyskusje naukowe, nie tylko w czasie sesji, ale rowniez
trwajace dtuzej, przeniesione w kuluary.

W niniejszym Programie, stanowigcym wstepny materiat konferencyjny,
Zamieszczono:

— harmonogram konferencji PES-12 z podzialem na sesje robocze

obejmujace 63 referaty przyjete do wygloszenia,

— streszczenia referatow w kolejnosci alfabetycznej autorow,

— wazne komunikaty

Przypominamy, ze czas prezentacji referatu wraz z dyskusjg jest przewi-
dziany na 15 minut, a przekroczenie tego limitu begdzie sygnalizowane w
sposob wyrazny i konsekwentny przez przewodniczacych sesji.

Zyczymy udanych obrad i wielu milych wrazen z pobytu na naszej
konferencji.

Komitet Organizacyjny PES-12



KOMUNIKATY

. Miejscem konferencji jest ,,Gazdéwka pod lasem”, w ktorej bedzie si¢
miesci¢ recepcja PES-12 i beda prowadzone obrady. Z Zakopanego do
miejsca konferencji polecany jest dojazd busem-taxi do przystanku Kiry
(wejscie do Dol. Koscieliskiej). Mozna przyjechac tez wlasnym pojazdem,
gdyz w powyzszym obiekcie znajduja si¢ bezptatne niestrzezone parkingi.

. Przyjazd uczestnikow konferencji przewidziano w dniu 25.06 (niedziela) z
rejestracja od godz. 15". Zakonczenie konferencji odbedzie sie¢
30.06.2017 r. (piatek).

. Godziny positkéw: $niadania 8%°-9%, obiady 13*-15%, kolacje 18*-19%.
Positki rozpoczynaja si¢ kolacja dn. 25.06, a koncza obiadem dn.
30.06.2017 r. Osoby zakwaterowane w ,,Kirowym GoS$cincu” spozywaja
$niadania u siebie (sg wliczone do noclegu).

. W ramach optaty konferencyjnej organizatorzy zapewniaja: noclegi (pkt B),
wyzywienie (pkt C), materialy, drobne gadzety, obstuge konferencji oraz
imprezy kolezenskie. Nie sg pokrywane koszty przejazdéw.

. W ramach optaty konferencyjnej realizowana jest rowniez dziatalno$¢
publikacyjna. Dlatego przyje¢to zasade, iz w ramach jednej optaty mozliwa
jest publikacja jednego artykulu. Wigksza liczba publikacji wymaga doptaty.

. Poswiadczenia delegacji sluzbowych i inne czynnos$ci zwigzane z obstuga
uczestnikow konferencji beda $wiadczone na biezgco przez sekretariat i
Komitet Organizacyjny PES-12 podczas jej trwania.

. W $rodg¢ planowana jest catodzienna wycieczka na Stowacje:
http://www.krajoznawcy.info.pl/przez-janosikowe-diery-8223.

. Prosimy zabra¢ odpowiednie obuwie i ubidr. Przypominamy, ze na
Stowacji ptacimy w euro, ktore lepiej naby¢ wcezesniej (rzedu 30-50 €).

Ze wzgledu na ograniczong liczbe miejsc noclegowych, rezerwacji miejsc
hotelowych dla 0s6b towarzyszacych dokonuje tylko Organizator.

. Uczestnicy beda zakwaterowani w trzech sasiadujacych z ,,Gazdoéwka pod
lasem” domach/osrodkach: ,,Gazdu$”, ,Kirowy gosciniec” (u strazakow),
»Kirowa osada” oraz ,,Parzenica” (jako rezerwa).

Komitet Organizacyjny PES-12
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NIEDZIELA 25.06.2017 r.

Godz. 15" — 20" — przyjazd i rejestracja Uczestnikéw Konferencji PES-12.
Koscielisko, ,,Gazdéwka pod lasem”.

Godz. 19" — wspélne zebranie Komitetu Naukowego i Organizacyjnego.



PONIEDZIALEK 26.06.2017 r.

OTWARCIE KONFERENCJI
godz. 09" - 09"

Sesja specjalna  godz. 09" — 10*
Przewodniczy: prof. Stanistaw WINCENCIAK

S1. JERZY HICKIEWICZ
125-LECI]§ LWOWSKIEJ SZKOLY ELEKTROTECHNIKI - RELACJA Z
OBCHODOW JUBILEUSZU

S2. PRZEMYSLAW SADLOWSKI
SYLWETKA PROF. WLODZIMIERZA KRUKOWSKIEGO - W 130 ROCZNICE
URODZIN

Automatyka i sterowanie (4) + Maszyny elektryczne (1) /poniedziatek/
Sesja A godz. 10 - 11*
Przewodniczy: prof. Krzysztof LATAWIEC

prof. Andrzej POCHANKE

Al. K. MACEK-KAMINSKA, M. KAMINSKI

ZASTOSOWANIE ZAAWANSOWANYCH TECHNIK PROGRAMOWANIA
DOSTEPNYCH W JEZYKU JAVASCRIPT DO ZAGADNIEN OBLICZENIO-
WYCH (39)

A2. A. GARDECKI, M. PODPORA
EXPERIENCE FROM THE OPERATION OF THE PEPPER HUMANOID
ROBOTS (17)

A3. M. GLINIAK, M. DRODZ, T. DROZDZ, P. NAWARA, P. KIELBASA, M. OSTAFIN
THE POSSIBILITIES OF AUTOMATION OF THE MANUAL LINE FOR DIS-
MANTLING WASTE ELECTRICAL AND ELECTRONIC EQUIPMENT (19)

A4. M. CZERWINSKI
MEASUREMENTS OF HARD COAL DILATOMETRIC PARAMETERS
DURING THE COKING PROCESS IN THE LABORATORY EQUIPMENT (15)

AS. M. WCISLIK, K. SUCHENIA
BEZCZUJNIKOWE STEROWANIE PRZELACZALNYM SILNIKIEM RELUK-
TANCYJINYM (60)



Energoelektronika (6) /poniedziatek/
Sesja B godz. 11¥- 13"

Przewodniczy: prof. Marian PASKO

B1. P. GRZEJSZCZAK, R. BARLIK, M. NOWAK, K. WOLSKI
BIDIRECTIONAL MODULAR DC/DC CONVERTER FOR DC MICROGRIDS (20)

B2. T. BINKOWSKI
NEW MATHEMATICAL MODEL OF UNBALANCED LOAD FOR 3P-3W
VOLTAGE SOURCE INVERTER — ONE PHASE ASYMMETRY (6)

B3. M. KRYSTKOWIAK
MODIFIED STRUCTURE OF POWER RECTIFIER WITH CURRENT
MODULATION AND REGULATED OUTPUT DC VOLTAGE (31)

B4. A. MILCZAREK
HARMONIC POWER SHARING BETWEEN POWER ELECTRONICS
CONVERTERS IN ISLANDED AC MICROGRID (42)

B5. A. GULCZYNSKI
CURRENT CONTROL OF VOLTAGE SOURCE INVERTER WITH UNIPOLAR
DOUBLE FREQUENCY PWM (21)

B6. M. SWIDERSKI, D. MATECKI
AUTONOMOUS POWER SOURCE USING PHOTOVOLTAIC PANELS AND
SUPERCAPACITORS (54)

Energoelektronika (7) /poniedziatek/
Sesja C godz. 15— 17"
Przewodniczy: prof. Michat GWOZDZ

prof. Adam KEMPSKI

C1. D. SOBCZYNSKI
SIMULATION MODEL OF SINGLE-PHASE INVERTER FOR POWER LOSS
ANALYSIS (51)

C2. M. PAROL, L. ROKICKI, R. PAROL

OPTIMAL OPERATION CONTROL IN LOW VOLTAGE MICROGRIDS IN
RURAL AREAS FUNCTIONING ON THE BASIS OF CENTRALIZED
CONTROL LOGIC (47)



C3. M. GWOZDZ
ACTIVE POWER FILTER WITH MODIFIED SIGMA-DELTA MODULATOR IN
CONTROL SECTION (23)

C4. M. DZIENIAKOWSKI
POWER ELECTRONICS CONVERTERS IN INDUCTION HEATING — THE
SURVEY (16)

C5. M. PASKO, M. SZYMCZAK
ZASTOSOWANIE AKTYWNYCH FILTROW EMI DO REDUKCJI ZABURZEN
PRZEWODZONYCH GENEROWANYCH PRZEZ FALOWNIK (48)

C6. M. PARCHOMIUK, R. STRZELECKIL, K. ZYMMER, A. DOMINO
MODULAR POWER CONVERTER TOPOLOGIES FOR ENERGY STORAGE
AND ELECTRIC POWER DISTRIBUTION SYSTEMS (46)

C7. M. ZDANOWSKI, KAMIL KOZDROJ, JACEK RABKOWSKI
HIGH-FREQUENCY ISOLATED DC/DC CONVERTER WITH GAN HEMTS (67)

éj,m

Godz. 18 — kolacja kolezerska w ,, Gazdowce pod \1/
lasem”
>
WTOREK 27.06.2017 r.
Modelowanie i symulacja (7) /wtorek/
Sesja D godz. 9" — 10*
Przewodnicza: prof. Mirostaw WCISLIK

dr hab. Wlodzimierz KALAT

D1. J. TCHORZEWSKI, D. RUCINSKI
MODELING AND SIMULATION INSPIRED OF QUANTUM METHODS ON
EXAMPLES OF POLISH ENERGY POWER MARKET (55)

D2.J. TCHORZEWSKI, R. MARLEGA
MODELING AND SIMULATION INSPIRED OF CONTROL AND SYSTEMS
THEORY OF POLISH ENERGY POWER MARKET (56)

10



D3. M. WCISLIK, P. STRZABALA

MODEL ANALITYCZNY JEDNOFAZOWEGO OBWODU AC Z INDUKCYJINO-
SCIA, PROSTOWNIKIEM MOSTKOWYM I ZMIENNYM NAPIECIEM OBCIA-
ZENIA (59)

D4. M. WCISLIK
THE ANALYTICAL MODEL OF A STEADY-STATE THREE-PHASE CIRCUIT
WITH NONLINEAR LOAD (58)

D5. W. MALSKA, D. MAZUR
ELECTRIC ENERGY PRODUCTION IN A WIND FARM - THE STATISTICAL
ANALYSIS OF MEASUREMENT RESULTS USING THE TIME SERIES (40)

D6. K. SOBOLEWSKI, M. WOJCIECHOWSKI
COMPARATIVE ANALYSIS OF DC-DC INVERTERS AS A MEANS OF
PROTECTION AGAINST NANOSECONDS IMPULSES (52)

D7.J. KOLANSKA-PLUSKA, B. GROCHOWICZ
CALKOWANIE NUMERYCZNE WYBRANYCH ZAGADNIEN SZTYWNYCH
W ELEKTROTECHNICE (30)

Modelowanie i symulacja c.d. (7) /wtorek/
Sesja E godz. 11" - 12%
Przewodnicza: prof. Jerzy TCHORZEWSKI

prof. Pawel SURDA CKI

El. K. J. CHOJNACKA, A. L. CHOJNACKI

STRUKTURA WYTWARZANIA ENERGII ELEKTRYCZNEJ W POLSCE W
KONTEKSCIE WYKORZYSTANIA NOSNIKOW ENERGII — STAN OBECNY 1
PROGNOZA (12)

E2. A. L. CHOJNACKI

ANALIZA ZMIENNOSCI OBCIAZEN MOCA CZYNNA I BIERNA ELEKTRO-
ENERGETYCZNYCH SIECI DYSTRYBUCYJNYCH SN ZASILAJACYCH
ODBIORCOW KOMUNALNYCH ORAZ PRZEMYSEOWYCH (11)

E3. P. GAS, E. KURGAN
COOLING EFFECTS INSIDE WATER-COOLED INDUCTORS FOR
MAGNETIC FLUID HYPERTHERMIA (18)

E4. K. J. LATAWIEC, R. STANISLAWSKI, M. LUKANISZYN, W.
CZUCZWARA, M. RYDEL

FRACTIONAL-ORDER MODELING OF ELECTRIC CIRCUITS: MODERN
EMPIRICISM VS. CLASSICAL SCIENCE (36)

11



E5. M. BATKIEWICZ-PANTULA
ELIMINATION OF DISRUPTION ON THE EXAMPLE OF FLICKER (5)

E6. E. KURGAN
DISTRIBUTION OF THE CURRENT DENSITY IN ELECTROLYTE OF THE
PEM FUEL CELL (32)

E7. E. KURGAN, P. GAS
MAGNETOPHORETIC PLACEMENT OF FERROMAGNETIC
NANOPARTICLES IN RF HYPERTHERMIA (33)

Modelowanie i symulacja c.d. (7) /wtorek/
Sesja F godz. 15 - 17"
Przewodnicza: prof. Eugeniusz KURGAN

prof. Krystyna MACEK-KAMINSKA

F1. P. SURDACKI, L. JAROSZYNSKI, L. WOZNIAK
NUMERICAL MODEL OF 10 KVA SUPERCONDUCTING TRANSFORMER (53)

F2.J. KARCZEWSKI, P. SZURNAN
OPTYMALIZACJA PRACY BLOKU ENERGETYCZNEGO Z WYKORZYSTA-
NIEM SYMULATORA RZECZYWISTEGO OBIEKTU REGULACII (28)

F3. T. ADRIKOWSKI, D. BULA, M. PASKO
DOBOR METODY KOMPENSACIJI MOCY BIERNEJ I FILTRACJI WYZSZYCH
HARMONICZNYCH W ZAKELADZIE PRZEMYSLOWYM (1)

F4. R. JASTRZEBSKI, K. CHWASTEK
A CONCEPT TO INCLUDE FREQUENCY -DEPENDENT EFFECTS IN THE
“GRUCAD” HYSTERESIS MODEL (25)

F5. K. CHWASTEK, R. JASTRZEBSKI
ANALYTICAL EXPRESSIONS FOR MAGNETIZATION CURVE (13)

F6. B. BOROWIK
VISUALIZATION OF PHYSICAL QUANTITIES IN ELECTRODYNAMICAL
PROCESS METAL FORMING (8)

F7. W. KALAT, T. DASZCZYNSKI

MEASUREMENTS AND CALCULATION OF SELF INDUCTANCE OF THE
TEST COIL USED FOR PHYSICAL TRANSFORMER MODEL CONSTRUC-
TION AND ITS FREQUENCY ANALYSIS (26)

Godz. 18" — wystep zespolu regionalnego i spotkanie przy grillu

12



SRODA 28.06.2017 r.

Catodzienna wycieczka autokarowa na Stowacje.
kierowca — p. Stanistaw Lodkowski
przewodnik — p. Jozef Posadzki

CZWARTEK 29.06.2017 r.
Elektroenergetyka (7) /czwartek/
Sesja G godz. 9" - 10%
Przewodnicza: prof. Bogumita WNUKOWSKA

prof. Jerzy MARZECKI

G1. M. LATKA, M. NOWAK
ANALYSIS OF ELECTRICAL POWER QUALITY PARAMETERS IN THE
POWER GRID WITH ATTACHED WIND FARM (38)

G2. K. KARBOWA, B. WNUKOWSKA
COMBINED HEAT AND POWER PRODUCTION IN INDUSTRY
APPLICATIONS (27)

G3. M. ZENCZAK

APPROXIMATE RELATIONSHIPS FOR CALCULATION OF CURRENT-
CARRYING CAPACITY OF OVERHEAD POWER TRANSMISSION LINES IN
DIFFERENT WEATHER CONDITIONS (63)

G4. A. KEMPSKI, J. RUSINSKI

A STUDY OF THE SUPERCONDUCTING FAULT CURRENT LIMITER
APPLICATION IN A MV NETWORK WITH DISTRIBUTED ENERGY
SOURCES (29)

G5.J. BANASZCZYK, B. ADAMCZYK
INVESTIGATION OF DIELECTRIC STRENGTH OF SOLID INSULATING
MATERIALS (2)

G6. W. CHMIELAK, T. DASZCZYNSKI, Z. POCHANKE, M. WESOLOWSKI, R.
SZREDER, N. OBARSKI
LABORATORY TESTS OF MV SWITCHGEAR ISOLATORS (10)

G7. B. KWIATKOWSKI, R. PEKALA

THE INTERPRETATION OF NUMERIC SOLUTIONS TO ELECTROMAGNETIC
FIELD AND THEIR INFLUENCE ON DEVELOPMENT OF CONTACT
CONSTRUCTION (35)

13



Elektroenergetyka (7) /czwartek/
Sesja H godz. 11"- 12%

Przewodnicza: prof. Andrzej L. CHOJNACKI
prof. Michat ZENCZAK

H1.J. MARZECKI
OPTYMALNA LOKALIZACJA ZRODEL GENERACJI ROZPROSZONEJ] W
TERENOWEJ SIECI SREDNIEGO NAPIECIA (41)

H2.P. CzAJA
EXAMINATION OF THE IMPACT OF DESIGN OF A RESIDUAL CURRENT
PROTECTIVE DEVICE ON THE RELEASE FREQUENCY RANGE (14)

H3. M. BORECKI, J. STARZYNSKI

THE COMPARATIVE ANALYSIS OF SELECTED OVERVOLTAGE
PROTECTION MEASURES FOR MEDIUM VOLTAGE OVERHEAD LINES
WITH COVERED CONDUCTORS (7)

H4. A. LASICA, P. SUL, G. MATUSIAK, M. OWSINSKI
LABORATORY TESTS OF FACE SHIELDS PROTECTING AGAINST THE
THERMAL EFFECTS OF ELECTRIC ARC (37)

H5. J. BUDZISZ, M. LIPINSKI, W. GRYCAN
VACUUM SWITCH MODEL FOR SWITCHING CAPACITIVE CIRCUITS (9)

H6. J. BARTMAN
WPLYW METODOLOGII POMIAROW NA DOKEADNOSC ANALIZY
ODKSZTALCENIA PRZEBIEGOW ELEKTRYCZNYCH (3)

H7.B. TWAROG, J. BARTMAN
HEAT BUILDUP ON INDUCTION MOTOR FOR DIFFERENT POWER
FREQUENCIES (57)

Inne (6) /czwartek/
Sesja I godz. 15— 16*
Przewodnicza: dr hab. Krzysztof CHWASTEK

prof. Andrzej POCHANKE

I1. J. BARTMAN, A. PALCZAK
VOLTAGE AND CURRENT DISTORTION GENERATED BY THE CNC (4)

12. T. KWATER, J. BARTMAN
APPLICATION OF ARTIFICIAL NEURAL NETWORKS IN NON-INVASIVE
IDENTIFICATION OF ELECTRIC ENERGY RECEIVERS (34)

14



I3. E1. P. ORAMUS, T. CHMIELEWSKI, T. KUCZEK, M. FLORKOWSKI
APPLICATION OF BIDIRECTIONAL TRANSIENT VOLTAGE SUPPRESSOR
FOR ELECTRIC ARC SUPPRESSION IN LV SWITCHES - SIMULATION AND
LABORATORY CASE STUDY (43)

I4. J. GUMIELA, D. SZTAFROWSKI

ZASTOSOW ANIE DODATKOWYCH UZIEMIONYCH PRZEWODOW W
NAPOWIETRZNYCH LINIACH ELEKTROENERGETYCZNYCH WN W CELU
OGRANICZENIA NATEZENIA POLA ELEKTRYCZNEGO GENEROWANEGO
PRZEZ PRZEWODY FAZOWE (22)

I5. M. OZIEMBLOWSKI, M. DROZDZ, P. KIELBASA, T. DROZDZ, M.
GLINIAK, P. NAWARA, M. OSTAFIN

IMPACT OF PULSED ELECTRIC FIELD ON THE QUALITY OF
UNPASTEURIZED BEER (45)

16. M. OSTAFIN, A. MIERNIK, T. DROZDZ, P. NAWARA, M. GLINIAK, P.
KIELBASA, M. OZIEMBLOWSKI, M. DROZDZ

THE EFFECT OF ALTERNATING MAGNETIC FIELD ON BIOFILM
FORMATION BY SACCHAROMYCES CEREVISIAE YEAST (44)

PIATEK 30.06.2017 r.
Inne (4) /piatek/
Sesja J godz. 9" — 10"
Przewodnicza: prof. Marian LUKANISZYN

J1. M. WESOLOWSKI
INDUCTION HEATING OF THIN ALUMINUM LAYERS (61)

J2. A. JAKUBAS, E. LADA-TONDYRA, M. NOWAK
TEXTILE SENSORS USED IN SMART CLOTHING TO MONITOR THE VITAL
FUNCTIONS OF YOUNG CHILDREN (24)

J3.L. SETLAK, R. KOWALIK

ANALYSIS, MATHEMATICAL MODEL AND SIMULATION OF SELECTED
COMPONENTS OF THE POWER SUPPLY SYSTEM (EPS) OF THE AIRCRAFT,
PROVIDING THE OPERATION OF ON-BOARD EQUIPMENT AND SYSTEMS
POWERED BY ELECTRICITY IN ACCORDANCE WITH MORE ELECTRIC
AIRCRAFT (MEA) CONCEPT (49)

J4. L. SETLAK, R. KOWALIK

MODERN TECHNOLOGICAL SOLUTIONS IN THE FIELD OF THE
ADVANCED ARCHITECTURE OF THE GENERATION, TRANSMISSION AND
DISTRIBUTION OF ELECTRICITY IN THE FIELD OF ON-BOARD POWER
SUPPLY OF "CONVENTIONAL” AND "MORE ELECTRIC AIRCRAFT” (50)
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STRESZCZENIA REFERATOW

1. T. ADRIKOWSKI, D. BULA, M. PASKO (IEEE 44)

Dobdér metody kompensacji mocy biernej i filtracji wyzszych harmonicznych w
zakladzie przemystowym

W artykule przedstawiono dobor metody kompensacji mocy biernej i filtracji wyz-
szych harmonicznych dla przyktadowego zaktadu przemystowego. Na podstawie
przeprowadzonych pomiaréw na obiekcie rzeczywistym zaproponowano 4 rozwia-
zania w postaci filtru pasywnego, zmodyfikowanego filtru pasywnego i filtru aktyw-
nego bez oraz z filtrem wyzszych harmonicznych. Dla proponowanych rozwigzan
przeprowadzono symulacje, przedstawiano ich wyniki wraz z odpowiednim opisem.
W podsumowaniu zestawiono zalety i wady kazdego z proponowanych rozwigzan.

2. JEDRZEJ BANASZCZYK, BARTLOMIE] ADAMCZYK (IEEE 31)

Investigation of dielectric strength of solid insulating materials

The IEC 60243 standard is the most common method of measuring the dielectric
strength of dry insulating materials, but the nature of the setup leads to PD ignition at
the triple point around the perimeter of the HV electrode, and the method is known to
give inaccurate results. In this article the electric field distributions simulated for
various test electrode arrangements, including the IEC 60243, embedded electrodes
and high permittivity material embedded HV electrode, are compared. The test
electrode size and shape is taken into account, as well as the permittivity of the
surrounding media. Finally, in order to validate the simulations, results of dielectric
strength measurements obtained for a single type of epoxy in two different
measurement setup arrangements, namely the IEC 60243 and embedded electrodes,
are compared. Weibull statistical analysis is performed for the test results.

3. JACEK BARTMAN (/EEE 58)

Wplyw metodologii pomiaréw na dokladno$¢ analizy odksztalcenia przebiegow
elektrycznych

W pracy zamieszczono przeglad dokumentow specyfikujacych metody pomiaru od-
ksztalcenia przebiegu napigcia. Zaprezentowano etapy pomiaru skladowych prze-
biegu niespotykane w klasycznych podstawach elektrotechniki i teorii sygnatow, w
tym m. innymi koncepcj¢ tworzenie grup oraz podgrup harmonicznych i interhar-
monicznych. Omdéwiono wybrane wskazniki odksztatcenia przebiegéw okresowych.
Przedstawiono analizy poréwnujace wartosci opisanych wskaznikow odksztatcenia,
stosujac metodologi¢ pomiaréw sugerowang w normie IEC 61000-4-7 oraz pomiary
w trybie cykl po cyklu. Badania wykazaly znaczace réznice w wartosciach analizo-
wanych parametréw

4. JACEK BARTMAN, ARKADIUSZ PALCZAK (IEEE 2)

Voltage and current distortion generated by the CNC

The paper presents the results of voltage and current measurements performed in
electrical drive system of CNC machines. The tests were made for different operation
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states of devices. We analysed the influence of nonlinear devices for current and
voltage waveforms. The measurement results are shown as current and voltage
waveforms, and charts present harmonics and their participation in waveforms
analysis. The measurements have been executed with controlled power quality
analyser class A that guarantees high quality.

5. MARTA BATKIEWICZ-PANTULA (IEEE 30)

Elimination of disruption on the example of flicker

The paper presents an assessment of the electric energy quality in a industrial plant.
The assessment was based on the PN-EN 50160: 2010 - Characteristics of supplied
voltage in public power networks. The analysis was based on actual measurements
made by power quality recorder power quality Fluke 1760 in the analysis the
particular attention was made to the flicker. On the basis of flicker has been
appointed the disruption coming from the network in which the device operates or
from the outside source. Assessment of quality of electric energy will be discussed
based on the analysis performed measurements.

6. TOMASZ BINKOWSKI (IEEE 12)

New mathematical model of unbalanced load for 3P-3W voltage source inverter
— one phase asymmetry

The paper presents the new mathematical model of load asymmetry in case of one
phase asymmetry of three phase three wires voltage source inverter based on the
projective geometry. The scaling function was derived and the rotation operators
were introduced for different cases of an asymmetry location. The whole analysis
was conducted in the two dimensional Cartesian coordinate system by the output
current space vector analysis. The transformation functions were defined and verified
by simulation. Based on the elaborated transformation matrix, the new control
strategy was implemented in the vector type modulator in order to eliminate the
asymmetry. The investigated cases relate to the resistance asymmetry and resistant-
inductance asymmetry of selected output phase. Based on the Power Sim simulation
environment the mathematical model was investigated by the space current trajectory
analysis. Presented results refer only to the unbalanced load caused by the one phase
asymmetry.

7. MICHAL. BORECKI, JACEK STARZYNSKI (IEEE 51)

The comparative analysis of selected overvoltage protection measures for
medium voltage overhead lines with covered conductors

The aim of this article is to analyze the investment and operational costs (the costs
discounted) of the medium-voltage overhead lines with covered conductors as a
function of applied overvoltage protection. Different variants of protection measures
were analyzed using a program for the preparation of costing documentation. The
results show the level of cost of implementing a particular surge protection system in
percentages. On the basis of a technical-economic comparative analysis of the most
popular and prospective protection measures, two surge protection systems (whose
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use is economically justified) will be further analyzed, taking into account the design
parameters of the lines with covered conductors. The above analysis was carried out
by adjusting the analytical algorithms presented in the literature to the computational
needs of the selected surge protection systems.

8. BORYS BOROWIK (IEEE 59)

Visualization of physical quantities in electrodynamical process metal forming
In the paper compression of the tubular charge in the electro-dynamical forming is
presented. The presented numerical analysis made it possible to determine
electromagnetic field distribution in the formed charge by solving the Bessel
equation in cylindrical coordinates. Subsequently, the calculations of eddy currents,
ponderomotoric forces and pressures in the formed component were carried out. The
results of calculations were the basis for development of a computer program for
graphical visualization of physical quantities for chosen initial conditions.

9. JOANNA BUDZISZ, MARCIN LIPINSKI, WIKTORIA GRYCAN (/EEE 56)
Vacuum switch model for switching capacitive circuits

The paper presents a method of modelling a vacuum circuit breaker in a capacitive
circuit. This is a model used to switch on the capacitive circuit. Circuit analysis and
model of vacuum circuit breaker have been done in Matlab.

10. WALDEMAR CHMIELAK, TADEUSZ DASZCZYNSKI, ZBIGNIEW
POCHANKE, MARCIN WESOLOWSKI, RADOSLAW SZREDER, NORBERT
OBARSKI (IEEE 37)

Laboratory tests of MV switchgear isolators
This paper presents results from laboratory tests of MV switchgear isolators, that
were exposed to violent environmental conditions. Tests were carried out on support
and bushings isolators. Th/e problem occurred when accumulation of various active
gaseous media in the interior of the MV switchgear and in contact with moisture
form aggressive substances (i.e. acid). The tests setup with partial discharges detector
and results from experiment were presented in the paper.

11. ANDRZEJ L.. CHOINACKI (/IEEE 62)

Analiza zmiennoSci obciazen moca czynng i bierna elektroenergetycznych sieci
dystrybucyjnych SN zasilajacych odbiorcé6w komunalnych oraz przemystowych
W referacie przedstawiono analiz¢ porownawcza zmiennosci obcigzen elektrycznych
w sieciach SN zasilajacych odbiorcow komunalnych oraz przemystowych. Wyzna-
czono podstawowe wskazniki oraz przedstawiono wykresy charakteryzujace zmien-
nos$¢ obcigzen. Zaprezentowano takze wyniki analizy zmienno$ci przesytanej mocy
biernej. Analiza przeprowadzona zostala na podstawie pomiaré6w w sieciach SN o
porownywalnym rocznym poborze energii. Dane powyzsze pochodza z pigciu lat
obserwacji. W badaniach wykorzystane zostaty pakiety Matlab, Statistica i Excel,
ktorych celowos¢ zastosowania do powyzszych analiz zostata w petni potwierdzona
w zakresie opracowania wynikow badan oraz ich wizualizacji.
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12. KATARZYNA J. CHOINACKA, ANDRZEJ L.. CHOINACKI (IEEE 61)
Struktura wytwarzania energii elektrycznej w Polsce w kontekscie wykorzys-
tania no$nikow energii — stan obecny i prognoza

W referacie przedstawiono struktur¢ wytwarzania energii elektrycznej w Polsce z
uwzglednieniem wykorzystywanego nos$nika energii. Analizie poddano ilo$¢ energii
wyprodukowanej na bazie weggla kamiennego, wegla brunatnego, gazu oraz w
elektrowniach wodnych i wiatrowych. Opracowane zostaly modele ekonometryczne
produkc;ji energii elektrycznej. Przy ich wykorzystaniu dokonano prognozy produkcji
energii elektrycznej na bazie poszczego6lnych no$nikow.

13. KRZYSZTOF CHWASTEK, RADOSEAW JASTRZEBSKI (IEEE 57)

Analytical expressions for magnetization curve

The paper considers some analytical expressions for magnetization curves of chosen
soft magnetic steels. The limiting cases of the considered expressions in the low and
high field regions are shown to correspond to well-known Rayleigh and law of
approach to saturation (LAS) formulas. The most promising cases were chosen from
among several considered formulas.

14. PAWEL CZAJA (IEEE 43)

Examination of the impact of design of a residual current protective device on
the release frequency range

In the paper the results of experimental research on residual current protective
devices with different design of the release system are presented. The application of a
summing transformer and a power adjustment system in the secondary circuit affects
the release frequency range. In the circuits of installations, where due to the specific
features of the supplied devices, there are some current deformations from the sine
waveform as well as frequencies different from the mains frequency (50 Hz), the
commonly available residual current protective devices may not ensure the required
level of shock protection.

15. MICHAL. CZERWINSKI (/EEE 63)

Measurements of hard coal dilatometric parameters during the coking process
in the laboratory equipment

Measurements of the expansion pressure of the hard coal during the coking process
in the laboratory conditions are affected by many factors, both in terms of sample
parameters and measurement methodology. Because of the common mechanism of
the pressure expansion and sample volume changes during coking, it is possible to
estimate the intensity of the phenomenon by means of dilatometric measurements.
This article describes a method and system for performing dilatometric
measurements in a SKW-3 Karbolab coke sample preparation machine.
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16. MACIEJ DZIENIAKOWSKI (/IEEE 49)

Power electronics converters in induction heating — the survey

The article presents the review of power electronics converters applied in induction
heating. The IH application area of the medium frequency and medium power was
taken into account. The different types of power electronics converters, resonant
circuits and numerous control methods are introduced. The issue of inverter output
and heating inductor matching is presented, including examples of solutions. The
chosen topologies of multi-resonant and adjustable frequency resonant converters are
also shown.

17. ARKADIUSZ GARDECKI, MICHAL PODPORA (IEEE 22)

Experience from the operation of the Pepper humanoid robots

This paper summarizes authors’ experience with the operation of both versions of
autonomous humanoid robot Pepper. The robot’s construction, as well as its
capabilities and limitations are discussed and compared to the NAO robot. Practical
background of working with Pepper robots and several years of experience with
NAO result in specific know-how, which the authors would like to share in this
article. It reviews not only the robots’ technical aspects, but also practical use-cases
that the robot has proven to be perfect for (or not).

18. PIOTR GAS, EUGENIUSZ KURGAN (/EEE 27)

Cooling effects inside water-cooled inductors for magnetic fluid hyperthermia
The paper lists several well-known formulas for on-axis magnetic field inside ideal
solenoid and compares them with the values obtained from the computer simulation of
the actual water-cooled coil for magnetic fluid hyperthermia (MFH) purpose.
Performed analysis of coupled electro-thermal problem using finite element method
(FEM) may led to the estimation of impact of heat losses due to water cooling on
temperature within a Region of Interest (ROI) for some important model parameters. It
is shown that cold water circulating inside the copper windings cause significant
cooling of such inductors. What is important, it enables convenient conditions for
ferrofluid testing and reliable operation of temperature sensors placed inside helical
coils.

19. MACIEJ GLINIAK, MAGDALENA DRODZ, TOMASZ DROZDZ, PIOTR
NAWARA, PAWEL KIELBASA, MAREK OSTAFIN ( I[EEE 47)
The possibilities of automation of the manual line for dismantling waste
electrical and electronic equipment
The authors introduced automatic processing line for electrical and electronical
equipment wastes as an alternative for semi-automatic WEEE lines. The efficiency of
semi-automatic line was characterized for small WEEE with LCA and AHP
algorithms. The problem nodes showed by algorithms was optimized and replaced
by automatic devices. Optimized automatic WEEE processing line generated groups
of sources with min. 98 wt% purity. Comparison of the results obtained for the semi-
automatic line to the automated line, 83-times increase in productivity was observed.
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20. PIOTR GRZEJSZCZAK, ROMAN BARLIK, MIESZYSLAW NOWAK, KORNEL
WOLSKI (IEEE 7)
Bidirectional modular DC/DC converter for DC microgrids
The paper presents the concept and realization of bidirectional coupling of DC source
with significantly different voltage levels, using galvanic isolation with the high
frequency transformers. A standard 5 kW/100 kHz dual active bridge (DAB) module
with a compact size is used to build this system. The possibilities of modular
construction of the system, in which both the parallel connections (IPOP) of the
module and the serial parallel connection (ISOP) are analyzed. The work included
the simulation of the presented solution and the experimental results equipped with
an advanced control and measurement system with DSP processors. The modular
design of the system ensures easy configuration of the inverter according to
application, increased reliability and reduced design and maintenance costs.

21. ADAM GULCZYNSKI (IEEE 21)

Current control of voltage source inverter with unipolar double frequency PWM
This paper presents a control method for current controlled voltage source inverter
(CC-VSI) with output L filter. The new algorithm determines the optimum duty cycle
for each modulation period. The duty cycle minimizes assumed quality function. The
quality function is the integral of the absolute value of the difference between the
reference waveform and the waveform resulting from the differential equations
describing the inverter. The advantage of the regulator algorithm is that it has one
parameter that needs to be tuned. Moreover the analysis of the conventional inverter
using unipolar double frequency pulse width modulation (PWM) switching schemes
is done. Finally, simulation and experimental results on a 500 W current source are
conducted to validate the effectiveness of the proposed solution.

22. JACEK GUMIELA, DARIUSZ SZTAFROWSKI (/EEE 20)

Zastosowanie dodatkowych uziemionych przewodow w napowietrznych liniach
elektroenergetycznych WN w celu ograniczenia natezenia pola elektrycznego
generowanego przez przewody fazowe

Wytyczenie trasy linii elektroenergetycznej w zurbanizowanym obszarze podlega
wielu ograniczeniom oraz wymaga spelnienia szeregu kryteriow wynikajacych z
przepisow dotyczacych ochrony srodowiska oraz miejscowych planéw zagospo-
darowania przestrzennego. W celu zminimalizowania ingerencji w sasiadujace oto-
czenie, warto juz na etapie projektowania dotozy¢ wszelkich staran w celu ograni-
czenia ucigzliwosci nowej inwestycji. Ze wzgledu na ochrone $rodowiska przed
wptywem obiektéw elektroenergetycznych w odpowiednich aktach prawnych zostaly
okre$lone graniczne wartosci m.in. pola elektrycznego, co determinuje szerokos¢
tzw. pasa technologicznego oraz ograniczenia w zagospodarowaniu sgsiadujacych
terenéw. Z uwagi na warto$¢ gruntoéw na terenach miejskich, korzystne jest prowa-
dzenie dziatan majacych na celu ograniczenie szerokosci w/w pasa w celu optymal-
nej gospodarki tymi gruntami. Na przyktadzie istniejacej linii 110 kV poddano
analizie mozliwe warianty realizacji tego zatozenia.
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23. MICHAL GWOZzDZ (IEEE 33)

1-phase active power filter with modified sigma-delta modulator in control section
The work presents the conception of 1-phase shunt Active Power Filter (APF) based
on the sigmadelta modulator (SDM) with the dynamic hysteresis comparator in the
control section. Thank to this feature a resolution of SDM output bit stream is,
theoretically, unlimited. As a result it is possible to precise mapping of the APF
output current in the reference (input) signal. Due to very high switching frequency
of the power devices, in the power stage the inverter with GaN E-HEMTs is
included. In the work APF basics, results of simulation studies, and practical
arrangement of the filter are presented.

24. ADAM JAKUBAS, EWA L ADA-TONDYRA, MARCJAN NOWAK (IEEE 15)
Textile sensors used in smart clothing to monitor the vital functions of young
children

The textile sensors described in the paper are part of the textronic system developed
to monitor vital functions of infants and small children — BabyTex. The system
enables one to carry out remote monitoring of respiratory rhythm, moisture, body
temperature and motoric activity of infants and young children using smart
underwear. The article focused on the parameters and measurements results of the
designed textronic sensors.

25. RADOSLAW JASTRZEBSKI, KRZYSZTOF CHWASTEK (/EEE 52)

A concept to include frequency-dependent effects in the GRUCAD hysteresis
model

The paper focuses on the effect of frequency variations on the shape of modeled
hysteresis loops. The concept relies on a modification of value of single parameter
related to coercive field strength. The considered description is the GRUCAD model.
It is a low-dimensional description based on a ordinary differential equation and
some auxiliary nonlinear relationships. The full paper shall compare the prediction
results with experiment.

26. WLODZIMIERZ KALAT, TADEUSZ DASZCZYNSKI (IEEE 60)

Measurements and calculation of self inductance of the test coils used for
physical transformer model construction and its frequency analysis

The paper presents the review and comparison of various methods for determining as
accurate as possible the value of self-inductance of multilayer spiral coil, being the
part of measuring equipment in physical model of the transformer tested for
frequency characteristics.

27. KATARZYNA KARBOWA, BOGUMILA WNUKOWSKA (IEEE 25)

Combined heat and power production in industry applications

Combined heat and power production is an important challenge in implementation of
the strategy results from energy policy for Poland. Presented various types of
application built with gas engine or gas turbine and also possible installations were

23



divided according to the fuel. Prepared project of cogeneration system CHP is an
example of possible modernization of heating plant, which supplies heat to various
recipients in selected city agglomeration.

28. JACEK KARCZEWSKI, PAWEL SZUMAN (IEEE 40)

Badanie poprawnos$ci pracy UAR bloku energetycznego z wykorzystaniem
symulatora rzeczywistego obiektu regulacji

Oddziat Techniki Cieplnej ,,JTC” Instytutu Energetyki od wielu lat prowadzi prace
naukowo-badawcze dotyczace -elektrohydraulicznej regulacji mocy blokow
energetycznych bioracych udzial w regulacji systemu elektroenergetycznego. W
referacie przedstawiono wybrane przebiegi zarejestrowane podczas badan na
obiektach energetycznych oraz dokonano oceny pracy bloku pod katem spelnienia
wymagan narzuconych na bloki biorace udzial w regulacji pierwotnej i wtdrne;j.
Przedstawiono tez wyniki testowania poprawnosci pracy UAR bloku energetycznego
w oparciu o badania symulacyjne, zrealizowane za pomocg opracowanego w IEn
OTC symulatora obiektu regulacji.

29. ADAM KEMPSKI, JACEK RUSINSKI (/EEE 29)

A study of the superconducting fault current limiter application in a MV
network with distributed energy sources

The article describes a simulation study showing the impact of the superconducting
fault current limiter (SFCL) on the values of the short-circuit current and the voltage
at the substation busbar for different short-circuit locations. On this basis the required
changes in settings of preventive protections have been studied and, moreover, a
positive impact of the SCFL on the distributed network during disturbances has been
confirmed.

30. JOANNA KOLANSKA-PLUSKA, BARBARA GROCHOWICZ (IEEE 18)
Calkowanie numeryczne wybranych zagadnien sztywnych w elektrotechnice
Praca dotyczy zastosowania metod numerycznych do rozwigzywania réwnan
roézniczkowych zwyczajnych. Za pomocg takich rownan opisano prosty obwéd RLC
zawierajacy prostownik. Przedstawiono takze program komputerowy do badania
przyktadowego obwodu RLC z jedng diodg prostowniczg opracowany w jezyku C#,
w ktorym zaimplementowano metode niejawna Rungego-Kutty RADAU IIA oraz
jedna z metod wielokrokowych Geara.

31. MICHAL KRYSTKOWIAK (IEEE 14)

Modified structure of power rectifier with current modulation and regulated
output DC voltage

In this paper, the elaborated structures of the main circuit and control system of a
power electronics modified rectifier with current modulation are presented. The input
power circuit is based on two classical diode rectifiers. In aim to obtain quasi-
sinusoidal input current the current modulator connected to the DC circuit was
implemented. Due to the required minimum fluctuations of resultant output current
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of the rectifier the DC/DC converter based on BOOST structure is placed. The
fulfillment of this condition is necessary in order to increase the efficiency of the
presented solution. The described rectifier is dedicated mainly for high power
systems. Additionally in aim of increasing the quality of grid currrent and reducing
power losses multi-channel mode of converters was used. The chosen simulation and
experimental results of the research is analysed.

32. EUGENIUSZ KURGAN (/EEE 35)

Distribution of the current density in electrolyte of the PEM fuel cell

In this paper water management in proton exchange membrane (PEM) fuel cell is
considered. First mass conservation law for water is applied. Next proton transport is
described by the Nernst-Planck equation and liquid water convection velocity is
eliminated by the Schlogl equation. Electroosmotic drag coefficient is related to
hydrogen index and experimentally determined swelling coefficient.

33. EUGENIUSZ KURGAN, PIOTR GAS (IEEE 34)

Magnetophoretic placement of ferromagnetic nanoparticles in RF hyperthermia
This article presents a method of permanently placing ferromagnetic particles in the
tumor region for the duration of the treatment. It is based on the phenomenon of
magnetophoresis, that is, the influence of a magnetic field with a strongly variable
gradient on magnetically induced magnetic moment of particle.

34. TADEUSZ KWATER, JACEK BARTMAN (/EEE 3)

Application of artificial neural networks in non-invasive identification of
electric energy receivers

This article concern on to systems that support the manage economical use of
electricity. An advisory and monitoring system equipped with artificial intelligence
for non-invasive on-line identification of electrical devices was proposed. Research
has been done on the basic element of the system, which is the classifier module. As
data describing the objects, the electrical quantities obtained from the Elspec
BlackBox 4500 analyzer were used. It implements the various configurations of
artificial neural networks (ANN), to provide identification efficiency of 68% -91%. It
pointed out the advantages of the various classifiers due to their architecture.

35. BOGDAN KWIATKOWSKI, ROBERT PEKALA (IEEE 54)

The interpretation of numeric solutions to electromagnetic field and their
influence on development of contact construction

In this article a mathematical model is proposed of the electric contact comprising
two identical coils and contact plates located in a vacuum chamber. For the use of
mathematical model an algorithm was created and implemented in Matlab
environment. The model was developed, based on combination of non-linear partial
differential equations representing a quasi-stationary electromagnetic field. In the
case of the contact system, the problem was considered in a two-dimensional space,
with actual structure of the whole contact taken into ac-count. The principle aim of
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conducting the examinations is the suggestion of the set of contacts construction that
makes it possible to get the decay of electromagnetic field increasing the working life
of the set of contacts. In this article it has been shown the part of the examinations
concerning of the mathematical pattern of decay of electromagnetic field.

36. KRZYSZTOF J. LATAWIEC, RAFAL STANISEAWSKI, MARIAN
LUKANISZYN, WOJCIECH CZUCZWARA, MAREK RYDEL (IEEE 28)
Fractional-order modeling of electric circuits: Modern empiricism vs. classical
science
In this paper, controversial views on the use of equations that binds the current and
voltage in the capacitor, in the theory and practice of electric circuits are discussed.
Maxwell’s equations are definitely useful in classical circuit analyses but empirical,
fractional-order modeling is advocated in specific applications, including an
exemplary supercapacitor charging circuit. Thus, both methodologies can be
employed in various, application-specific modeling tasks.

37. ANDRZEJ LASICA, PRZEMYSEAW SUL, GRZEGORZ MATUSIAK, MACIEJ
OWSINSKI (IEEE 55)

Laboratory tests of face shields protecting against the thermal effects of electric arc

The article contains an overview of the type testing carried out for face shields used

in Live Workings to protect against the thermal effects of electric arc flash. The main

part of the article describes a workstation established for helmet resistance testing

with an integrated face shield protecting against the thermal impact of an electric arc.

38. MALGORZATA LATKA, MAREK NOWAK (/EEE 16)

Analysis of electrical power quality parameters in the power grid with attached
wind farm

The article deals with the subject of the influence of a selected wind farm, located in
the south-east part of Poland, on electrical power quality, in a power system. The
measurements, which were obtained with a power quality analyzer, were analyzed
and compared with acceptable values, from appropriate standardization documents.

39. KRYSTYNA MACEK-KAMINSKA, MARCIN KAMINSKI (/EEE 39)
Zastosowanie zaawansowanych technik programowania dost¢pnych w jezyku
JavaScript do zagadnien obliczeniowych

W referacie omawia si¢ metod¢ lokalizacji zrodet generacji rozproszonej w tereno-
wej sieci SN. Przedstawia si¢ role generacji rozproszonej w regulacji napie¢ w sieci
terenowej oraz model sieci SN przydatny w analizach technicznych. Omawia si¢ kry-
teria optymalnej lokalizacji zrédet rozproszonych w sieci dystrybucyjnej oraz doko-
nuje si¢ ich analizy. Przeprowadza si¢ analize dopuszczalnych wariantow lokalizacji
zrédet rozproszonych w sieci terenowej SN przy zastosowaniu trzech kryteriow.
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40. WIESLAWA MALSKA, DAMIAN MAZUR (IEEE 13)

Electric energy production in a wind farm - the statistical analysis of
measurement results using the time series

The paper presents an analysis of the results of electric energy production in a wind
farm. A statistical analysis of the measurement results were performed using the
STATISTICA program. The article presents time series on the forecast of electric
energy production and actually sold electric energy produced in a wind farm. The
analysis was based on data coming from a real wind farm - located in Subcarpathion
region.

41. JERZY MARZECKI (IEEE 38)

Optymalna lokalizacja zrédel generacji rozproszonej w terenowej sieci
Sredniego napiecia

W referacie omawia si¢ metode lokalizacji zrodet generacji rozproszonej w terenowej
sieci SN. Przedstawia si¢ rol¢ generacji rozproszonej w regulacji napie¢ w sieci terenowe;j
oraz model sieci SN przydatny w analizach technicznych. Omawia si¢ kryteria
optymalnej lokalizacji Zzrodet rozproszonych w sieci dystrybucyjnej oraz dokonuje si¢ ich
analizy. Przeprowadza si¢ analiz¢ dopuszczalnych wariantow lokalizacji zrodet rozpro-
szonych w sieci terenowej SN przy zastosowaniu trzech kryteriéw.

42. ADAM MILCZAREK (IEEE 17)

Harmonic power sharing between power electronics converters in islanded AC
microgrid

The dynamic evolution of renewable energy sources (RESs) with utilization of power
electronics converters (PECs) caused the situation, where many energy generation
units works parallel in local systems named microgrids (MGs). This distributed
generation systems with many few kW micro-sources have to provide energy for
linear and non-linear loads in grid connected mode of operation, but also in islanded
mode of operation, which requires more advanced monitoring and energy
management algorithms to ensure power balance and good voltage quality. The
issues of power management in islanded AC microgrids are studied by many
research centres and novel solutions are necessary to improve the reliability of MGs.
In literature, there is still a gap for development of harmonic power sharing method
in MG with most often used non-linear loads. Together with active and reactive
power management algorithms the harmonic power sharing algorithm need to be
implemented in control system to obtain complete solutions. The most often used
approach in MG is hierarchical control structure, which includes the basic control
loops at primary level, independent for each of PECs and outer control loops at
secondary level, which allow to improve voltage amplitude and frequency in point of
common coupling, as well as power sharing between PECs. Moreover, the
hierarchical control structure is a great opportunity to implement a distributed control
algorithm, which is able to execute many operations in the same time. Based on this
idea, the novel proportional harmonic power sharing algorithm has been developed.
It causes the harmonic power sharing between PECs proportionally to active powers,
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improving the output current waveforms of converters by decreasing the amplitude of
selected current harmonics. The principles of hierarchical droop control and reactive
power management has been presented in this paper. The developed solution has
been implemented in simulation research together with proportional reactive power
sharing algorithm. In order to present the advantage of harmonic power sharing, the
results have been compared with non-controlled harmonic power.

43. PIOTR ORAMUS, TOMASZ CHMIELEWSKI, TOMASZ KUCZEK, MAREK
FLORKOWSKI (IEEE 19)
Application of bidirectional transient voltage suppressor for electric arc
suppression in LV switches — simulation and laboratory case study
This paper presents the analysis of bidirectional Transient Voltage Suppressor (TVS)
application for limitation of the electric arc energy in a low voltage circuit. The study
employs both simulations and laboratory experiments, which were conducted to
present inductive current breaking procedure with use of a standard switch and a
switch with passive arc suppressor connected in parallel. EMTP-ATP simulations,
where modeling of electric arc behavior was based on Cassie-Mayr black-box model
with accordingly estimated parameters, provided satisfactory convergence with data
obtained during experiments. Therefore, it can be concluded that in this case, the
simulation is an accurate representation of physical nature of the analyzed switching
process. Hence, developed computer model can be used to analyze switching
overvoltages, current distribution, power and energy dissipated at semiconductor
branch, as well as, power and energy of electric arc.

44. MAREK OSTAFIN, ANNA MIERNIK, TOMASZ DROZDZ, PIOTR NAWARA,
MACIEJ GLINIAK, PAWEL KIELBASA, MACIE] OZIEMBLOWSKI,
MAGDALENA DROZDZ (IEEE 48)

The effect of alternating magnetic field on biofilm formation by Saccharomyces

cerevisiae yeast

The study used Saccharomyces cerevisiae yeast strain. The yeasts were streaked

reductionally onto solid YPD medium on Petri dishes and cultured in an incubator at

temperature of 28 °C over 48 hours. Fluid culture of Saccharomyces cerevisiae strain
was conducted in flasks on a shaker at temperature of 280C, with 180 rpm. On fluid

YNB medium supplemented with 2% glucose, in all experiments a suspension was

used with optical density of 1 according to McFarland scale. Optical density was

measured using a densitometer. The experiments used a solenoid emitting alternating
electromagnetic field, the effect of which was studied with regard to Saccharomyces
cerevisiae strain. The experiments were conducted with 5 repeatings each. The

specimens were subjected to alternating electromagnetic field over time of 0 — 360

minutes, using different field intensities (20, 40, 70, 90 mT), with 50 Hz frequency.

Each time, after 1,2, 3, 4, 4,5, 5, 5.5 and 6 hours elapsed, 5 specimens each were

taken out of the electromagnetic field-emitting device. Additionally, control groups

were prepared which were not subjected to the effect of electromagnetic field. Study
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results demonstrated that electromagnetic field inhibits biofilm formation, with
intensity of 20, 40 mT and 70 mT. On the other hand, biofilm formation was observed
at intensity of 90 mT.

45. MACIE] OZIEMBLOWSKI, MAGDALENA DROZDZ, PAWEL KIELBASA,
TOMASZ DROZDZ, MACIEJ GLINIAK, PIOTR NAWARA, MAREK OSTAFIN
(IEEE 46)

Impact of pulsed electric field on the quality of unpasteurized beer

This work presents an attempt at determination of the impact of Pulsed Electric

Fields (PEF) on the selected quality characteristics of the Czech unpasteurized beer

Muderlant. To make this determination possible, the studied material was subjected

to the impact of 200, 300 or 400 PEF pulses using a prototype laboratory high

voltage generator. The efficiency of the method in relation to reduction of selected
microorganisms and to inhibition of their growth was confirmed under refrigeration
storage up to 72 [h]. Lower beer bitterness and turbidity were also observed after

PEF use, which should be considered a beneficial result. However, a negative impact

of PEF was observed in terms of lower anti-radical ABTS activity and polyphenol

content in the beer.

46. MARCIN PARCHOMIUK, RYSZARD STRZELECKI, KRZYSZTOF ZYMMER,
ANDRZEJ DOMINO (/EEE 66)
Modular power converter topologies for energy storage and electric power
distribution systems
This paper describes selected issues concerning realization of energy storage system
(ESS) designed to operate in power distribution system. In order to achieve
scalability of the system a modular approach is proposed. In addition to this different
configuration of the system are analyzed, where depending on requirements and
application a scalability in power, in energy capacity of energy storage resource and
both in power and capacity are analyzed. This paper presents results of operation of
the simulation model for 250 kW of rated power for classical two level converter and
neutral point clamped (NPC) three level converter. According to the simulation
results a new, full scale and modular, 2kW prototype of ESS is presented, which
enables to operate with various energy storage resources such as superconducting
magnetic energy storage (SMES) and supercapacitor energy storage (SES), which is
a product of presented analysis.

47. MIROSLAW PAROL, L. UKASZ ROKICKI, RAFAL PAROL (IEEE 32)

Optimal operation control in low voltage microgrids in rural areas functioning
on the basis of centralized control logic

The paper presents a problem of optimal operation control of low voltage microgrids
in rural areas, functioning on the basis of centralized logic control. In this work a
short description of low voltage microgrid, with a special focus on the solutions
typical to rural areas, will be carried out. Then the issue of the selection of optimal
operating states of individual elements of microgrid will be described. In particular,
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the formulation of optimization criteria, together with the associated constraints will
be given. In the next part of the paper an exemplary microgrid control algorithm will
be presented. The developed algorithm will be based on the centralized control logic
and PSO optimization algorithm. In the remaining part of the work the possible way
of implementing the developed control algorithm will be described. In the final part
of the paper a summary and conclusions will be presented.

48. MARIAN PASKO, MAREK SZYMCZAK (IEEE 45)

Zastosowanie aktywnych filtrow EMI do redukcji zaburzen przewodzonych
generowanych przez falownik

W artykule zostaty przedstawione wyniki badan eksperymentalnych aktywnych fil-
trow do tlumienia zaburzen przewodzonych EMI (Electromagnetic Interference),
gdzie zrédlem tych zaburzen jest falownik. Na wstepie oméwiono ide¢ dziatania
filtréw oraz parametr okreslajacy skuteczno$¢ ich dziatania czyli thumienno$¢ wtra-
ceniowa IL (insertion losses). Nast¢pnie przedstawiono struktury filtréw ze sprz¢ze-
niem zwrotnym (feedback-type), z ktérych zostaty wybrane dwie do eksperymentu.
W dalszej czesci zostaly pokazane uktady pomiarowe oraz schematy ideowe bada-
nych struktur wraz z widmami czegstotliwo$ciowymi uzyskanych tlumiennosci. Na
koniec wskazano wady i zalety badanych filtréw.

49. LUCJAN SETLAK, RAFAL. KOWALIK (IEEE 41)

Analysis, mathematical model and simulation of selected components of the
power supply system (EPS) of the aircraft, providing the operation of on-board
equipment and systems powered by electricity in accordance with more electric
aircraft (MEA) concept

The subject of this paper is to make an analysis of advanced autonomous power
systems (EPS, PES), including, in particular, to simulate the operation of a model of
the Auxiliary Power Unit (APU) in the field of the power supply system EPS
(Electric Power System), ensuring the proper operation of basic equipment and
systems powered by electricity on board of a modern aircraft compatible with the
More Electric Aircraft (MEA) concept. It should be noted that modern onboard
Autonomous Electric Power Systems (ASE) which include two systems: PES (Power
Electronics System) and the Electric Power System (EPS), are equipped with
additional sources in the form of an emergency air turbine RAT (Ram Air Turbine) as
well as an auxiliary source of APU, which will be subject to detailed analysis in the
presented paper (model, simulation). The above systems are among the most modern
systems in the field of onboard power supply of modern aircraft both in civil aviation
companies Boeing and Airbus (A-380 and A-350XWB, B-787), as well as military
Lockheed Martin (F-22 Raptor) and JSF (Joint Strike Fighter) F-35. Based on the
above, on the basis of analysis and simulation made, for example, the selected
component (e.g. APU), will be presented justification for the implementation of the
More Electric Aircraft concept for modern aviation and will be drawn practical
conclusions.
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50. LUCJAN SETLAK, RAFAL. KOWALIK (IEEE 42)

Modern technological solutions in the field of the advanced architecture of the
generation, transmission and distribution of electricity in the field of on-board
power supply of ”conventional” and ”more electric aircraft”

The subject and also the aim of this paper is to present modern technological
solutions in the field of architectural generation/ processing, and transmission and
distribution of electricity, both civil aircraft of “’classic” (Airbus, Boeing) and aircraft
compatible with the trend of the aircraft fully/ partially electric MEA/ AEA (More/
All Electric Aircraft”), as well as military aircraft (Lockheed Martin) of ”conventional”
and ”More Electric Aircraft”. The solutions will be presented based on the analysis, a
mathematical model and simulate the sample architecture generation, transmission and
distribution of electricity on- board modern aircraft. The final part of the paper presents
the main conclusions arising from the analysis of simulation and simulation of selected
components of the power system architecture of the power supply system EPS (Electric
Power System) aircraft of “conventional” and “more electric”.

51. DARIUSZ SOBCZYNSKI (IEEE 24)

Simulation model of single-phase inverter for power loss analysis

There are many different inverter topologies without transformers for green energy
sources. The aim of this paper is to reveal a through calculation of semiconductor
losses some of most efficient power converters used in different renewable energy
sources. Power losses have been calculated by including the characteristics of the
switches in the thermal models provided by the simulation software. The
comparative analysis of individual converters has been made to determine the
converter topology of the largest and smallest power loss.

52. KONRAD SOBOLEWSKI, MICHAL. WOJCIECHOWSKI (53)

Comparative analysis of DC/DC inverters as a means of protection against
nanoseconds impulses

The article presents examples of DC/DC inverter designs, especially their voltage
characteristics impaired by nanosecond types EFT/Burst pulses. Numerical
simulations and laboratory tests have been performed. There were proposed filter
solutions. The results obtained were compared and conclusions were drawn.

53. PAWEL SURDACKI, LESZEK JAROSZYNSKI, LUKASZ WOZNIAK (IEEE 36)
Numerical model of 10 kVA superconducting transformer

The paper proposes the circuit model of 10 kVA superconducting transformer
implemented in PSpice. The model of second generation superconducting tape allow
for the simulation of smooth transition of the yttrium superconducting layer into
resistive state. Dependence between the electric field intensity and the current density
is described by Rhyner’s power-law. A modified Jiles-Atherton equation has been
used to describe the nonlinear magnetic core of the transformer. The current and
voltage waveforms in the idle state, in the load condition and in the short circuit of
the superconducting transformer have been obtained. The waveforms have been
compared with the results of the measurements to verify the computer model.
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54. MARIUSZ SWIDERSKI, DOMINIK MATECKI (IEEE 23)

Autonomous power source using photovoltaic panels and supercapacitors

This article presents concept of autonomous power source. The source includes
photovoltaic cell connected with power electronics converters and supercapacitors as
an energy storages. This system is designed to supply low power devices, such as
sensors network, wireless communication modules, mobile meteorological station,
anti-burglary system etc. Also, the system is independent and it can be used in places
with lack of power infrastructure or where is difficult to get to it.

55. JERZY TCHORZEWSKI, DARIUSZ RUCINSKI (/EEE 5)

Modeling and simulation inspired of quantum methods on examples of Polish
energy power market

The paper presents some the results of research on the improvement of parameters of
the neural model of system of the Polish Energy Power Exchange in the MATLAB
and Simulink environment using methods inspired by quantum computer science.
The models of the artificial neural network of the taught Energy Power Exchange
System, including selected elements of quantum computing used to improve the
neural model of this system, and the Energy Power Exchange System quantum-
neural model were shown. Particular attention has been paid to neural modeling
using Neural Network Toolbox and quantum-neural modeling using Simulink. The
research experiments were carried out on the basis of quotations on the Polish Energy
Power Exchange for quotes on the Day Ahead Market. As input quantities in the
learning process of the artificial neural network, the volume of electricity supplied
and sold at particular times of the day was used, and the average prices received at
each of the 24 hours as a starting point. As a result of the learning, a neural model of
Energy Power Exchange System in the form of an artificial neural network was
obtained, and on its quantum-neuronal model of Energy Power Exchange system,
which used the quantum calculations simulated in Simulink. In addition, the
sensitivity testing of both models was performed on the force type, Dirac, and sine.
The final results of the study were interpreted in terms of artificial intelligence

56. JERZY TCHORZEWSKI, RADOSLAW MARLEGA (IEEE 6)

Modeling and simulation inspired of control and systems theory of Polish
energy power market

This work contains selected results of research on modeling identification of polish
Energy Power Exchange on the example of the figures quoted on the Day Ahead
Market. In order to obtain a model of the Energy Power Exchange system on the
beginning it was conducted to identify the figures for the period 01.01.2013 -
31.12.2015 obtaining discrete parametric model arx in MATLAB and Simulink
environments using System Identification Toolbox. The resultant model was
converted to a continuous parametric model, and that one on a continuous model in
the state space model. On the basis of obtained equations of state and outputs, there
was interpreted a state variables and parameters of the selected model, i.e. selected
elements of the matrix A and matrix B. A block diagram was then constructed in
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Simulink, which was used for simulations and sensitivity studies using sine, Dirac
impulse and step function. Numerous interesting research results have been obtained,
including the correctness of the development of the Polish Electricity Exchange.
Results was interpreted. Research continues.

57. BOGUSLAW TWAROG, JACEK BARTMAN (IEEE 4)

Heat buildup on induction motor for different power frequencies

The paper presents the results of measurements and analyzes frequency of power
impact on distortion current and voltage with respect to the thermal effects occurring
in the induction motor. Research for different frequencies conducted on a specially
prepared a laboratory station, using a thermal camera recorded thermal images of
motor and power quality analyzer recorded electrical waveforms mode cycle after
cycle and in accordance with IEC 61000-4-30. Presented qualitative analysis of
thermal images and distorted waveforms electric allowed us to estimate the
relationship between the frequency of the power supply and thermal effects engine.
Development enrich and document the actual measurements of thermal and
instantaneous current and voltage waveforms and their spectral distributions.

58. MIROSLAW WCISLIK (IEEE 9)

The analytical model of a steady-state three-phase circuit with nonlinear load
Higher are harmonic particularly important between disturbances of the power
quality. Their primary source are nonlinear loads which process the energy of
fundamental harmonic on the energy higher harmonics. Such load can be used to the
stiffness test of the supply network. One of more often met industrial nonlinear load
is arc furnace. The paper deals with the balanced three-phase circuit of the arc
furnace in which arcs voltages are proportional to the sign of arcs currents. The
equation of fundamental harmonic and equations of higher harmonic phasic currents
were determined. Next the higher harmonics of currents and further fundamental
harmonic of currents were designated analytically. On its base equivalent diagrams
of nonlinearities were described. The analyzed load has the characteristics without
the hysteresis and univalent and also does not cumulate the energy. During the work
the circuit of the furnace on terminals of the power source it is observed greater
inductances than during short circuit tests. This difference arise of the equivalent
inductance of the electric arc, calculated for first of harmonic. The total reactive
power of the nonlinearity being with the sum of all harmonics reactive powers,
computed as proportional to the product of the voltages and the time derivative of the
current is equal to the zero. All that concerns the circuit with the numerable number
currents the zero passing. Equations of the considered circuit describe also other
nonlinear receiver, less burdensome for the environment and the modeling than the
three-phase electric arc.

59. MIROSLAW WCISLIK, PAWEL STRZABALA (IEEE 8)

Model analityczny jednofazowego obwodu AC z indukcyjnoscia, prostownikiem
mostkowym i zmiennym napi¢ciem obcigzenia

W pracy analizowany jest jednofazowy obwdd AC zawierajacy indukcyjnosc,
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rezystancje oraz prostownik mostkowy z obcigzeniem RC. Prowadzone analizy doty-
cza pracy ciaglej prostownika, czyli przypadku, gdy prad zasilania ma przeliczalng
liczbg¢ punktow przej$¢ przez zero. Rozwazany obwod z obcigzeniem nieliniowym
jest czesto analizowany w literaturze jednak model analityczny uwzgledniajacy
elementy obwodu zasilania oraz obcigzenia nie jest jednoznacznie okreslony,
szczegblnie gdy w obwodzie zasilania jest indukcyjnos$¢ i rezystancja. Ilos¢
parametréw obwodu zasilania i obcigzenia, powoduje, ze w wielu przypadkach sto-
sowane s3 zalozenia upraszczajace, ktoére w efekcie moga prowadzi¢ do znacznych
btgdow uzyskiwanych wynikéw. W pracy prezentowane s3 charakterystyki anali-
tyczne takiego obwodu w funkcji parametréw zastgpczych obcigzenia i obwodu
zasilania. Zaleznosci okres$lajace wielko$ci wyjsciowe prostownika, warto$¢ $rednia
napigcia i pradu zostaly wyznaczone. Ponadto wyprowadzono wyrazenia na warto$¢
skuteczng pierwszej harmonicznej i warto$¢ skuteczng sumy wyzszych harmo-
nicznych pradu zasilania. Wyznaczono tez warunki graniczne pracy ciaggtej prostow-
nika. Otrzymane zalezno$ci zapisano w uproszczonej postaci. Uzyskane wyniki po-
réwnano z wynikami w programach PSpice i Simulink.

60. MIROSLAW WCISLIK, KAROL SUCHENIA (IEEE 10)

Bezczujnikowe sterowanie przelaczalnym silnikiem reluktancyjnym

Przetaczalne silniki reluktancyjne do prawidlowej pracy wymagaja odpowiedniego
uktadu sterowania. Uklad sterowania zatacza odpowiednie uzwojenia w zaleznosci
od potozenia wirnika. Prawidtowe zalaczanie uzwojen uzyskuje si¢ przez zainsta-
lowanie czujnikow potozenia wirnika lub przez zastosowanie metody bezczujni-
kowej. W artykule przedstawiono metod¢ bezczujnikowego sterowania przetaczal-
nym silnikiem reluktancyjnym 3/2 wykorzystujacym stojan silnika indukcyjnego.
Zasilajac uzwojenia napigciem przemiennym o czestotliwosci 50 Hz wyznaczono
charakterystyki indukcyjnosci w funkcji kata obrotu wirnika dla uzwojen dwoch faz
polaczonych szeregowo. Na podstawie tych charakterystyk okreslono moment zata-
czania i wylaczania poszczegdlnych faz. Zbudowano uklad sterowania wykorzy-
stujacy system cRio z oprogramowaniem LabVIEW. Przedstawiono sposéb wyzna-
czania kata potozenia wirnika na podstawie pomiaru napigcia zasilania i napigcia
indukowanego na uzwojeniu. Przedstawiono algorytm sterowania poszczego6lnych
faz w celu uzyskania stalego momentu obrotowego. Zaprezentowano uktad sterowa-
nia wraz z ukladem pomiarowym. Przedstawiono charakterystyki pradowe i napig-
ciowe podczas pracy silnika.

61. MARCIN WESOLOWSKI (IEEE 64)

Induction heating of thin aluminum layers

TETRA-PAK® packages are composed with cellulose and a composite material,
where thin aluminum foil is mutually covered by polyethylene. Recycling of
aluminum layer is often realized in thermal depolymerization process. In many cases,
indirect heating methods are in use. According to this fact, total efficiencies of the
process are at low values. In this article the possibilities of using the induction
heating were analyzed for special aluminum thin foil, as for TETRA-PAK. The
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mathematical models of heating process were presented and the results of simulations
performed by an authors algorithms were discussed. Final result of the article was to
determine total efficiencies of presented processes and to compare results to classical
devices.

62. MARIUSZ ZDANOWSKI, KAMIL KOZDROJ, JACEK RABKOWSKI (IEEE 67)
High-frequency isolated DC/DC converter with GaN HEMTs

This paper presents a 325 to 24 V, 1 kW isolated uni-directional DC/DC converter,
build with Gallium Nitride (GaN) High Electron Mobility Transistors (HEMTs)
switching at frequencies up to 250 kHz. At first, the system is designed by means of
LT Spice simulations using precise device models. Especially, a problem of a
overvoltage across HEMTs is studied and optimal selection of RC snubbers is
presented and, finally, verified by a series of experimental tests. Presented
waveforms of the drain — source voltage shows significant reduction of voltage
overshoots and change of resonant frequency values. Paper presents also results of
laboratory tests including specific waveforms and power losses/efficiency
measurements for switching frequency range from 100 kHz to 250 kHz.

63. MICHAL ZENCZAK (IEEE 26)

Approximate relationships for calculation of current-carrying capacity of
overhead power transmission lines in different weather conditions

The paper contains analysis of current-carrying capacity of overhead power
transmission lines in different weather conditions. Results of calculations are
complicated function of temperature of wire, wind speed and insolation. The main
aim of the paper is the creation of simple approximate relationships for calculation of
current-carrying capacity for different weather conditions.
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0900 _ 0915
0915 _1000

Otwarcie
Sesja specjalna

Dzien

Sesja

AiS(4)

ME (1)

Energoelektronika (13)

MiS (21)

Elektroenergetyka (14)
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39,17,19, 15
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20, 6,31, 42,21, 54
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51, 47, 23, 16, 48, 46, 62
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55, 56, 59, 58, 40, 52, 30
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12,11, 18, 36, 5, 32, 33

F (7) (105 min)
1515 _ 1700

53,28, 1, 25,13, 8, 26

Czwartek
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09%° — 10%

38, 27, 63, 29, 2, 10, 35

H (7) (120 min)
1100 _ 1300

41,14,7,37,9, 3,57

| (6) (90 min)
1515 _ 1645

4,34,43,22, 45, 44

Pigtek

J (4) (60 min)
0900 _ 1000

61, 24, 49, 50

Suma

13

21

14

10

63
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