13" conference -

PROGRESS in APPLIED
ELECTRICAL ENGINEERING

CONFERENCE CALENDAR
AND SESSION SCHEDULE

18 - 22 JUNE 2018

- Polish Society for Theoretical and Applied
E ﬁ Electrical Engineering
Warsaw Branch
@ IE E E Polish Section IEEE

= Faculty of Electrical Engineering
4 Warsaw University of Technology

@P Electrotechnical Institute in Warsaw



SCIENTIFIC AND TECHNICAL CONFERENCE
»PROGRESS IN APPLIED ELECTRICAL ENGINEERING”

Programme Committee

Krzysztof CHWASTEK
Stanistaw CZAPP

Michat GWOZDZ

Jerzy HICKIEWICZ
Pawet JABLONSKI
Wtlodzimierz KALAT
Eugeniusz KURGAN
Krzysztof LATAWIEC
Marian LUKANISZYN
Jerzy MARZECKI
Andrzej POCHANKE
Mariusz SOCHACKI
Pawet SURDACKI

Jerzy TCHORZEWSKI
Mirostaw WCISLIK
Stanistaw WINCENCIAK
Bogumita WNUKOWSKA

Organizing Committee

Wilodzimierz KALAT
Waldemar CHMIELAK
Piotr GRZEJSZCZAK
Artur MORADEWICZ
Ryszard NIEDBALA
Marek PRZYBYLSKI
Marcin WESOLOWSKI

Venue of the Conference venue

,,Gazdowka pod lasem”
Strzelcéw Podhalanskich 56
34-511 Koscielisko

tel. (18) 207-02-28

prof.
dr hab.
prof.
prof.
dr hab.
dr hab.
prof.
prof.
prof.
prof.
prof.
dr hab.
prof.
prof.
prof.
prof.
prof.

dr hab. — chairman
dr inz.
dr inz.
dr inz.
dr inz.
dr inz.
dr inz.



FROM THE PAEE 2018/PES-13 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 18-22 June 2018 building on the previous conferences — “Progress in
Applied Electrotechnics” and “Modeling&Simulations”. This year’s conference
will have the IEEE technical support, 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 [EEE 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Polish will be automatically withdrawn from the list reported to IEEE.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 2018/PES-13 Conference timetable, with its sessions to
deliver the 80 submitted papers,

- Paper abstracts in the 1D 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 PAEE 2018/PES-13



NOTICES

A.The conference will be held at “Gazdowka pod lasem”. The PAEE 2018/
PES-13 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 June (Sunday), with the
registration available from 15:00. The conference will end on 22 June
2018 (Friday).

C. Mealtimes: breakfast 8:00-9:00, lunch 13:30-15:00, dinner 18:00-19:00.
The meals starts with dinner on 17 June, and end with lunch on 22 June
2018. 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 2018/PES-13 Organizational Committee on a daily
basis throughout the conference.

G. A trip to Slovakia is planned for Wednesday 20 June.

H. We kindly advise you to pack accordingly for the conditions (shoes,
appropriate clothing). As a reminder, the currency in Slovakia is Euro, and
we recommend purchasing it beforehand (around 30-50 €).

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
“Gazddéwka pod lasem”, namely: “Gazdus”, “Halit” and “Kirowa
Osada”.

The Organizational Committee PAEE 2018/PES-13
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»Gazdowka pod lasem”

SUNDAY 17.06.2018

15%° - 20%° — arrival to "Gazddéwka pod lasem" in Koscielisko and
registration of the PAEE 2018 Conference participants

19% — common meeting of the Scientific and Organizational
Committees

MONDAY 18.06.2018
OPENING OF THE CONFERENCE
Introductory session 09*°— 10%

Chairman: dr hab. Wlodzimierz KALAT

S1. JERzY HICKIEWICZ
IGNACY MOSCICKI (1867-1946) JAKO ELEKTROTECHNIK.

S2. JERzY HICKIEWICZ
ZYGMUNT OKONIEWSKI (1877-1936) - TWORCA POLSKIEGO PRZEMYSLU
MASZYN ELEKTRYCZNYCH

Power Engineering (5) /Monday/
Session A 10*°-11%
Chairman: prof. Krzysztof LATAWIEC

Al. MICHAL JASINSKI, TOMASZ SIKORSKI, PAWEL KOSTYELA,
KLAUDIUSZ BORKOWSKI

CLUSTER ANALYSIS FOR LONG-TERM POWER QUALITY DATAIN

MININGELECTRICAL POWER NETWORK (12)



A2. MICHAL PIEKARZ, SYLWESTER ROBAK
STABILITY STUDIES OF OFFSHORE GRIDS (13)

A3. HAMDY A. ZIEDAN, MESHARI D. ALANAZI, ALAA ELDIN M. ABOFARD
FAULT LOCATION ON PARALLEL TRANSMISSION LINES AS INFLUENCED BY
MUTUAL EFFECT (18)

A4. ROBERT KOWALAK, STANISEAW CZAPP
IMPROVING VOLTAGE LEVELS IN LOW-VOLTAGE NETWORKS WITH
DISTRIBUTED GENERATION - CASE STUDY (20)

A5. MALGORZATA LATKA, MAREK NOWAK
ANALYSIS OF ELECTRICAL POWER QUALITY PARAMETERS AT THE HIGH
VOLTAGE LEVEL (32)

Power Engineering (5) /Monday/
Session B 12%-13%
Chairman: prof. Stanistaw CZAPP

B1l. TOMASZ BINKOWSKI
FUZZY LOGIC GRID SYNCHRONIZATION TECHNIQUE FOR SINGLE-PHASE
SYSTEMS (39)

B2. JOANNA WIDZINSKA, LUKASZSZ NOGAL
CHALLENGES TO THE POLISH POWER SYSTEM DUE TO THE IMPLEMENTATION
OF ELECTRIC VEHICLES (48)

B3. JERZY MARZECKI
MODERNIZATION AND DEVELOPMENT DIRECTIONS OF LOW AND MEDIUM
VOLTAGE RURAL NETWORK (58)

B4. JACEK BARTMAN, ALEKSANDER MARSZALEK
ANALIZA NAPIEC I PRADOW POBIERANYCH PRZEZ ZESPOL POMP
WODOCIAGOWYCH (75)

B5. MAREK KOTT, ANDRZEJ BUJAK, JOANNA KOTT
THE ELECTRICITY CONSUMPTION IN SELECTED SECTORS OF THE POLISH
ECONOMY (78)

Power Engineering (6) /Monday/
Session C 15%°-16%

Chairman: prof. Jerzy MARZECKI
prof. Bogumita WNUKOWSKA

C1l. KATARZYNA KARBOWA, BOGUMIEA WNUKOWSKA, MICHAE CZOSNYKA
SELECTION OF COGENERATION GAS ENGINES USING MULTI-CRITERIA
DECISION AID METHODS (2)




C2. MICHAE CZOSNYKA, BOGUMIEA WNUKOWSKA, KATARZYNA KARBOWA
ENERGY EFFICIENCY AS A BASE OF THE ENERGY ECONOMY IN A MODERN
INDUSTRIAL PLANTS (3)

C3. JERZY TCHORZEWSKI, LUKASZ CZAPSKI
NEURAL MODEL AND SIMULATION OF THE POLISH POWER SYSTEM
DEVELOPMENT IN MATLAB AND SIMULINK ENVIRONMENT (4)

C4. JERZY TCHORZEWSKI, DARIUSZ RUCINSKI
SYSTEMIC METHOD OF THE ANN IMPROVEMENT USING SEA INSPIRED BY
QUANTUM SOLUTIONS (5)

C5. WOJCIECH BACHOREK, MARIUSZ BENESZ
INFLUENCE OF SECTIONALIZING SWITCHES PLACEMENT ON THE CONTINUITY
OF CUSTOMERS POWER SUPPLY (8)

C6. MARTA BATKIEWICZ-PANTULA
COMPARATIVE ANALYSIS OF PRODUCTION COSTS OF ELECTRICITY
GENERATED FROM VARIOUS RENEWABLE ENERGY SOURCES (42)

Renewable Sources of Energy (6) /Monday/
Session D 16*- 18"
Chairman: prof. Zbigniew GORYCA

D1. MiCHAL KRYSTKOWIAK, MICHAL GWOZDZ
ENERGY CONVERSION SYSTEM FOR WIND AND WATER TURBINES BASED ON
GENERATOR WITH MODULATED MAGNETIC FLUX (23)

D2. PAWEL CZAJA
RECEPTION AND EXPLOITATION TESTS OF PHOTOVOLTAIC INSTALLATIONS (26)

D3. PAWEL P1JARSKI, SYLWESTER ADAMEK, ROBERT JEDRYCHOWSKI,
KLARA SEREJA

MONITORING THE IMPACT OF PROSUMER MICRO INSTALLATIONS ON THE

ELECTRICAL PARAMETERS OF LOW VOLTAGE NETWORK SYSTEMS (33)

D4. MARIUSZ SWIDERSKI, MICHAL. GWOZDZ
SOLAR POWER PLANT WITH DISTRIBUTED SYSTEM OF PV PANELS (41)

D5. ROBERT JEDRYCHOWSKI, KLARA SEREJA, SYLWESTER ADAMEK,

PAWEL P1JARSKI, MAREK WANCERZ
EVALUATION OF THE IMPACT OF THE RATE OF CHANGE OF ELECTRICAL
PARAMETERS IN THE LV NETWORK ON THE OPERATION OF THE DISTRIBUTED
NETWORK CONTROL SYSTEM (34)



D6. DARIUSZ SOBCZYNSKI
IMPACT OF LIGHT SOURCE SPECTRUM IN LABORATORY TEST OF
COMMERCIALLY AVAILABLE PHOTOVOLTAIC PANELS (57)

/3
Y
18% — evening party in “Gazdéwka pod lasem” /\,
TUESDAY 19.06.2018
Power Electronics (5) [Tuesday/
Session E 09%- 10"
Chairman: prof. Zbigniew GORYCA / prof. Michat GWOZDZ

E1l. MicHAL GWOZDZ
SOFTWARE CONTROLLER FOR BALANCING OF CURRENT DISTRIBUTION IN
INTERLEAVED CONVERTERS (17)

E2. LUKASZ CIEPLINSKI, MICHAL KRYSTKOWIAK, MICHAL GWOZDZ
THREE-PHASE UPS WITH ACTIVE PARALLEL COMPENSATION (24)

E3. DOMINIK MATECKI, MICHAL GWOZDZ
PROGRAMMABLE BROAD-BAND POWER ELECTRONICS CURRENT SOURCE
WITH GaN TRANSISTORS IN POWER STAGE (35)

E4. LUCJAN SETLAK, RAFAE. KOWALIK
TRU-TRANSFORMER-RECTIFIER DEVICE TESTING IN ACCORDANCE WITH THE
CONCEPT OF MEA (36)

E5. LUCJAN SETLAK, RAFAL KOWALIK
THE ARCHITECTURE OF THE ON-BOARD AUTONOMOUS POWER SUPPLY
SYSTEM IN ACCORDANCE WITH THE MORE ELECTRIC AIRCRAFT CONCEPT (37)

Modeling and Simulations in Electrical Engineering (5) [Tuesday/
Session F 10*°-11%
Chairman: prof. Krzysztof CHWASTEK

F1. ADAM JAKUBAS
MODELING OF THE EFFECT OF GRAIN SIZE ON HYSTERESIS CURVES USING THE
TAKACS MODEL (1)

F2. WOJCIECH PLUTA
PREDICTION OF INFLUENCE OF MAGNETIC ANISOTROPY ON SPECIFIC TOTAL
LOSS IN ELECTRICAL STEEL WITH GOSS TEXTURE (40)
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F3. PAWEL SURDACKI, LESZEK JAROSZYNSKI, LUKASZ WOZNIAK
PSPICE MODELING OF THE INRUSH CURRENT IN A 10 KV SUPERCONDUCTING
TRANSFORMER (53)

F4. ROBERT PEKALA, BOGDAN KWIATKOWSKI, TADEUSZ KWATER
ELECTROMAGNETIC AND TEMPERATURE FIELDS CALCULATIONS IN THE
FERROMAGNETIC MEDIUM (59)

F5. JACEK KARCZEW$KI, PAWEL SZUMAN )
SYMULACJA UKLADOW AUTOMATYKI BLOKOW ENERGETYCZNYCH (61)

Modeling and Simulations in Electrical Engineering (5) [Tuesday/
Session G 12%-13%
Chairman: prof. Pawet JABLONSKI

G1. JOANNA BuDzIsz, PIOTR PIERZ
TRANSIENT CURRENT AND VOLTAGE WAVEFORMS WHEN SWITCHING ON A
CAPACITIVE CIRCUIT WITH A VACUUM CIRCUIT BREAKER (65)

G2. MIROSEAW WCISLIK
COMPARISON OF REACTIVE POWERS CALCULATION ALGORITHMS FOR A
SINGLE-PHASE AC CIRCUIT WITH A NON-LINEAR LOAD (67)

G3. PAWEL STRZABALA, MIROSEAW WCISLIK
IMPACT OF THE RIPPLE OUTPUT VOLTAGE OF THE BRIDGE RECTIFIER ON THE
EQUIVALENT PARAMETERS OF THE AC CIRCUIT IN CONTINUOUS MODE (69)

G4. MARCIN WESOLOWSKI, ADAM CZAPLICKI
MODELING OF FLAT INDUCTOR - WORKPIECE HEATING SYSTEMS FOR DESIGN
OF INDUCTION HEATERS (79)

G5. MACIEJ CluBA, MICHAL WOJICIECHOWSKI, MACIEJ OWSINSKI
BOUNDARY CONDITION TYPE AND RESULTS OF SIMULATED ELECTRIC FIELD
DISTRIBUTION IN MV CABLE TERMINATION (84)

Measurements (6) [Tuesday/
Session H 15%°-16%
Chairman: prof. Marian LUKANISZYN

H1. KRzYSZTOF TOMCZUK, LUCYNA HEMKA

RESEARCHES OF PLASMA TEMPERATURE DISTRIBUTION IN DISCHARGE LAMPS
POWERED BY DIFFERENT FREQUENCIES OF ELECTRIC ENERGY (7)

H2. LUKASZ FUSNIK, MACIEJ KUNIEWSKI, PAWEL ZYDRON

THE INFLUENCE OF DSP PARAMETERS ON THE EVALUATED TRANSFER FUNCTION
OF TRANSFORMER WINDING FOR PSEUDO WHITE NOISE EXCITATION (10)

11
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H3. KONRAD SOBOLEWSKI
NUMERIC AND MEASUREMENT ANALYSIS OF EARTHING RESISTANCE IN LAYERED
SOIL INCLUDING GEM MATERIAL (11)

H4. MAREK JAWORSKI, MAREK SZUBA, WIKTORIA GRYCAN
AVERAGED MAGNETIC FIELD INTENSITY IN THE VICINITY OF OVERHEAD HIGH
VOLTAGE LINES (25)

H5. DARIUSZ SZTAFROWSKI, JACEK GUMIELA

ANALIZA ROZKEADU NATEZENIA POLA ELEKTRYCZNEGO W OTOCZENIU LINII
ELEKTROENERGETYCZNYCH PRZEPROWADZONA DLA ODKSZTALCONYCH
PRZEBIEGOW NAPIEC Z ZAWARTOSCIA WYZSZYCH HARMONICZNYCH (82)

H6. WIKTORIA GRYCAN
POWER QUALITY IN RESIDENTIAL AND PUBLIC GRIDS (44)

Measurements (5) [Tuesday/
Session | 16*-17*
Chairman: prof. Pawet SURDACKI

11. PIOTR NAWARA, MACIEJ GLINIAK, ERNEST POPARDOWSKI,

MARIA SzCzUKA, KAROLINA TRZYNIEC
CONTROL SYSTEM OF A PROTOTYPE MEASUREMENT SYSTEM FOR THE
IDENTIFICATION OF ULTRA-LOW PHOTONIC EMISSION OF ORGANIC
MATERIALS (51)

12. JACEK BARTMAN, TADEUSZ KWATER, DARIUSZ SOBCZYNSKI
ANALYSIS OF THE POWER OF A THREE-PHASE RECTIFIER IN ACCORDANCE
WITH THE RECOMMENDATIONS OF THE IEEE 1459-2010 NORM (55)

13. JERZY CHUDORLINSKI, PIOTR PRYSTUPIUK, ANDRZEJ GACEK,
PAWEEL MICHALSKI
SYSTEM DO TERAPII | REHABILITACIJI FIZYKALNEJ (77)

18% — outdoor evening grill
by the ,, Gazdowka pod lasem”

WEDNESDAY 20.06.2018
All-day coach trip to Slovakia ﬂ
bus driver — Stanistaw L.odkowski . 7 T
touristic guide — Jozef Posadzki "



THURSDAY 21.06.2018

Power Electronics (5) [Thursday/
Session J 09%°- 10"
Chairman: prof. Mirostaw WCISLIK

J1. PIOTR GEBARA, ROMAN GOZDUR, KRZYSZTOF CHWASTEK
MODELING DYNAMIC HYSTERESIS CURVES OF LA(FE,CO,S1)13 COMPOUND (15)

J2. PIOTR ORAMUS, TOMASZ CHMIELEWSKI, TOMASZ KUCZEK,

MAREK FLORKOWSKI
AN IMPROVED EMTP-ATP SIMULATION MODEL FOR ELECTRIC ARC ANALYSES —
SWITCHING OVERVOLTAGE STUDIES (21)

J3. MICHAL BORECKI, JACEK STARZYNSKI
CAN COMPUTER SIMULATIONS AFFECT THE COST OF OVERVOLTAGE
PROTECTION? (22)

J4. MICHAL BEREZNICKI, PAWEL JABLONSKI, MARIUSZ NAJGEBAUER
USING MEASURED HYSTERESIS LOOP FAMILY IN CALCULATING THE EDDY
CURRENT LOSSES (28)

J5. MICHAL BEREZNICKI, PAWEE JABLONSKI, MARIUSZ NAJGEBAUER
TAKING INTO ACCOUNT THE PHENOMENON OF SKIN EFFECT IN CALCULATING
THE POWER LOSS IN SOFT MAGNETIC MATERIALS (29)

Power Electronics (6) [Thursday/
Session K 10%*°—12%
Chairman: prof. Michat GWOZDZ

K1. PRZEMYSEAW TROCHIMIUK, MARIUSZ ZDANOWSKI, PIOTR MAJTCZAK,
JACEK RABKOWSKI

DESIGN OF A HIGH-FREQUENCY IMPROVED CURRENT-FED QUASI Z-SOURCE

INVERTER BASED ON SiC DEVICE (43)

K2. ARTUR MORADEWICZ
ON/OFF — BOARD CHARGERS FOR ELECTRIC VEHICLES (66)

K3. MARCIN PARCHOMIUK, KRZYSZTROF ZYMMER, ANDRZEJ DOMINO
SECURITY SYSTEMS OF POWER CONVERTER INTERFACE WITH
SUPERCONDUCTING MAGNETIC ENERGY STORAGE FOR ELECTRIC POWER
DISTRIBUTION (68)
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K4. MAREK SZYMCZAK, PIOTR GRZEJSZCZAK, ROMAN BARLIK
CONTROL STRATEGY FOR HIGH FREQUENCY MODULAR DUAL ACTIVE BRIDGE
DC/DC CONVERTER (74)

K5. PIOTR FABIJANSKI )
OBSZAR PRACY UKLADU DO POPRAWY JAKOSCI ENERGII ELEKTRYCZNEJ
UPQC (80)

K6. TOMASZ ADRIKOWSKI, DAWID BULA, MARIAN PASKO
THREE-PHASE ACTIVE POWER FILTER WITH T-NPC TYPE INVERTER (81)

Electrical Engineering & Electronics in Medicine (3) [Thursday/
Session L 12%°-12%
Chairman: prof. Andrzej POCHANKE

L1. PIOTR GAS, EUGENIUSZ KURGAN
EVALUATION OF THERMAL DAMAGE OF HEPATIC TISSUE DURING
THERMOTHERAPY BASED ON THE ARRHENIUS MODEL (9)

L2. EWA LADA-TONDYRA, ADAM JAKUBAS
THE CONCEPT OF A TEXTRONIC SYSTEM LIMITING BACTERIAL GROWTH (16)

L3. EUGENIUSZ KURGAN, PIOTR GAS
METHODS FOR CALCULATING THE MAGNETIC FORCES ACTING ON PARTICLES
IN MAGNETIC FLUIDS (30)

Others (3) [Thursday/
Session L (cont.) 12%-13%
Chairman: prof. Andrzej POCHANKE

L4. ZBIGNIEW GORYCA, ARTUR PAKOSZ
BEZSZCZOTKOWY SILNIK DO NAPEDU SKANERA MEDYCZNEGO (27)

L5. WALDEMAR CHMIELAK, ZBIGNIEW POCHANKE, TADEUSZ DASZCZYNSKI
MEASUREMENTS OF TIME-CURRENT CHARACTERISTICS OF FUSES - BASIC
CONCEPT (54)

L6. ARKADIUSZ GARDECKI, MICHAL PODPORA, RYSZARD BENIAK,
BARTEOMIEJ KLIN
THE “PEPPER” HUMANOID ROBOT IN FRONT DESK APPLICATION (31)

14
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Ohers (6) /Thursday/
Session M 15%°-16%

Chairman: prof. Eugeniusz KURGAN

M1. BARTLOMIEJ SZAFRANIAK, MICHAL BONK, LUKASZ FUSNIK, PAWEL
ZYDRON

INFLUENCE OF HIGH CURRENT IMPULSES AND 50 Hz AC BURSTS ON THE

TEMPERATURE OF LOW-VOLTAGE METAL-OXIDE SURGE ARRESTERS (6)

M2. MICHAL BONK, PAWEL ZYDRON, BARTLOMIEJ SZAFRANIAK,

JOZEF ROEHRICH, PAWEE MIKRUT
APPLICATION OF THE EXTENDED PHASE-RESOLVED PD PATTERNS FOR
ANALYSIS OF PD ACTIVITY IN EPOXY RESIN INSULATION (14)

M3. RYszARD ROSK0OSz, EDWARD MUSIAE, STANISLAW CZAPP
A METHOD OF EARTH FAULT LOOP IMPEDANCE MEASUREMENT WITHOUT
UNWANTED TRIPPING OF RCDS (19)

M4, STANISLAW CZAPP, SEWERYN SZULTKA, AGATA SZULTKA,

ADAM TOMASZEWSKI
THE EFFECT OF SOLAR RADIATION ON CURRENT-CARRYING CAPACITY OF
PVC-INSULATED CABLES — CFD ANALYSIS (38)

M5. MARIUSZ SOCHACKI, PIOTR GIEMZA
ANALIZA ASPEKTOW TERMICZNYCH ORAZ NIEZAWODNOSCIOWYCH NA
PRZYKLADZIE OPRAW ZE ZRODLAMI LED DO OSWIETLENIA MIEJSCA PRACY (49)

M6. JEDRZEJ BANASZCZYKA, BARTEOMIEJ ADAMCZYKA, PIOTR PIEKARSKI
INVESTIGATION OF THE BREAKDOWN BEHAVIOR OF SILICONE GEL
INSULATION IN MV APPLICATION (50)

Others (6) /Thursday/
Session N 16" - 18"
Chairman: prof. Jerzy TCHORZEWSKI

N1. WoJclECcH CZUCZWARA, KRZYSZTOF J. LATAWIEC, RAFAE STANISLAWSKI,
MARIAN LUKANISZYN RYSZARD KOPKA, MAREK RYDEL

MODELING OF A SUPERCAPACITOR CHARGING CIRCUIT USING TWO

EQUIVALENT RC CIRCUITS AND FORWARD VS. BACKWARD FRACTIONAL-

ORDER DIFFERENCES (52)

N2. BOGUSEAW KWATER, JACEK BARTMAN
THERMAL CHANGES OF THE INDUCTION MOTOR FOR DIFFERENT POWER
FREQUENCIES (56)
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N3. BOGDAN KWIATKOWSKI, JACEK BARTMAN

THE INFLUENCE OF MUTUAL POSITION OF JOINTS GENERATING A BIPOLAR
FIELD ON THE DECAY OF THE COMPONENTS OF THE VECTOR OF
ELECTROMAGNETIC FIELD (62)

N4. MACIEJ GLINIAK, KAROLINA TRZYNIEC, TOMASZ JAKUBOWSKI,
ANNA LIS, ERNEST POPARDOWSKI

TDR-WAVEFORM APPROACH TO ESTIMATE MOISTURE CONTENT IN

ELECTRICALLY CONDUCTIVE MINERAL WASTES (72)

N5. MACIEJ GLINIAK, TOMASZ DROZDZ, PIOTR NAWARA, ANNA LIS,
MARIA SZCZUKA

THE EFFECT OF ALTERNATING MAGNETIC FIELD ON CHEMICAL SEWAGE

SLUDGE BIOLOGICAL TREATMENT (73)

N6. ADAM GULCZYNSKI

ALGORYTM DETEKCIJI | LOKALIZACIJI ZNACZNIKA ALARMOWEGO

W SYSTEMACH ANTYKRADZIEZOWYCH WYKONANYCH W TECHNOLOGII
AKUSTOMAGNETYCZNE]J (83)

FRIDAY 22.06.2018

Others (5) [Friday/
Session O 09— 09*
Chairman: dr hab. Wlodzimierz KALAT

O1. ALEKSANDRA KAWALA-JANIK, WALDEMAR BAUER, MAGDA ZOLUBAK,
JOANNA KOLANSKA-PLUSKA

IMPLEMENTATION OF NON-INTEGER SMOOTHING FILTERING IN ANALYSIS OF

POLYSOMNOGRAPHY DATA (45)

02. MAGDA ZOLUBAK, JOANNA KOLANSKA-PLUSKA,

ALEKSANDRA KAWALA-JANIK, BARBARA GROCHOWICZ
ANALIZA POROWNAWCZA ROZNEGO TYPU FILTROW DO PRZETWARZANIA
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ABSTRACTS
S1. JERZY HICKIEWICZ
Ignacy Moscicki (1867-1946) jako elektrotechnik.
Referat przybliza techniczng dziatalnos¢ Ignacego Moscickiego, wybitnego naukowca,
technika, a pozniej prezydenta II RP. Podkreslono w nim niezwykle rzadka ceche jaka
wyrdzniat si¢ Moscicki, jego wszechstronnosé. Dziatal on bowiem na wszystkich
polach dziatalnosci technicznej, od wynalazcy, badacza, przez konstruktora, technologa
wreszcie organizatora produkcji do dziatacza biznesowego, pomimo nieposiadania
dyplomu ukonczenia szkoly wyzszej. Odkryt on wydajna metod¢ pozyskiwania azotu z
powietrza przy uzyciu elektrycznosci i skonstruowal aparature elektryczng stuzaca do
tego celu. W jej sklad wchodzity bezkonkurencyjne w owym czasie kondensatory
wysokiego napigcia, zwane ,,Kondensatorami Moscickiego’’. Zalozyt takze fabryke
kwasu azotowego, ktora skutecznie obronit przed konkurencja. Podkreslono wielki
sukces, ktory osiagnat w Szwajcarii, a z ktdorego owocoéw dobrowolnie zrezygnowat,
przenoszac si¢ do Polski, motywowany dzi$ chyba juz niespotykanym patriotyzmem.
Przedstawiono ponadto krétko jego dziatalno$é przemystowa i1 uczelniang w II RP.

S2. JERZY HICKIEWICZ

Zygmunt Okoniewski (1877-1936) polski pionier przemystu maszyn
elektrycznych.

Referat prezentuje zyciorys Zygmunta Okoniewskiego, elektrotechnika, pioniera
polskiego przemystu maszyn elektrycznych i transformatorow, spolecznika, prezesa
SEP. Ukonczyt on szkole inzynieryjng w Mittweidzie i politechnike w Berlinie-
Charlottenburgu. P6zniej pracowat w szwajcarskiej firmie ,,Brown-Boveri’’, ktérej byt
przedstawicielem na terenie carskiej Rosji, w Petersburgu i Kijowie. Po odzyskaniu
przez Polske niepodleglosci, z ramienia ,,Brown-Boveri”” zatozyt w 1922 r. w
Zychlinie fabryke maszyn elektrycznych, a nastepnie wykupit i rozbudowat dla
,Brown-Boveri”’ fabryke w Cieszynie. Po wielkim kryzysie finansowym z 1929 r.
,,Brown-Boveri’’ zamkne¢ta oba zaklady, jednak z inicjatywy Okoniewskiego, przy
wspotpracy z firmg ,,Rohn-Zielinski’’, zdotano je ponownie uruchomi¢ w 1933 r. Tekst
przedstawia wielkie zastugi Okoniewskiego dla rozwoju polskiego przemystu maszyn
elektrycznych i omawia jego wybitng dziatalno$¢ na polu spotecznym.

1. ADAM JAKUBAS

Modeling of the effect of grain size on hysteresis curves using the Takacs model
Soft magnetic composites (SMC) formed of metal powders are of interest to
researchers and industry due to their good electrical, magnetic and mechanical
properties. Additionally, these features can be customized to specific applications.
An important benefit is also the flexibility in shaping complicated 3D magnetic
circuits. The paper analyzes the effect of grain size of the soft magnetic composite
materials for their magnetic properties using a simple phenomenological Tak acs
model. The experimental and model tests have shown a strong correlation between
grain size and shapes of hysteresis loops.
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2. KATARZYNA KARBOWA, BOGUMIELA WNUKOWSKA, MICHAE CZOSNYKA
Selection of cogeneration gas engines using multi-criteria decision aid methods
The Combined Heat and Power Plants (CHP) are characterized by the combined
production of electricity and heat and by saving 37% more of the primary energy
compared to the conventional power plant. High unit efficiency, a low investment
cost, reduction of transmission losses and the support system for producers of
electricity and heat in the high-efficiency cogeneration process - result in the use of
CHP installations for various recipients, including a small professional heat and
power plants, hospitals, educational facilities, sports centers, office buildings, hotels,
housing estates, airports, sewage treatment plants, greenhouses, dryers and industrial
factories. Due to the variable thermal energy demand and technical limitations of the
used devices, such as the minimum and maximum electrical and thermal power of
the unit - the selection of the optimal gas engine is a multi-criteria task. One of the
criteria, most often determining the algorithm of selection, is the economic effect.
The paper presents selected methods of multi-criteria decision making used for the
purpose of the gas cogeneration engine selection, taking into account the minimum
emission of harmful substances and the maximum possible return in the assumed
period of operation. (Selection of cogeneration gas engines using multi-criteria
decision aid methods)

3. MICHAL CZOSNYKA, BOGUMIEA WNUKOWSKA, KATARZYNA KARBOWA
Energy efficiency as a base of the energy economy in a modern industrial plants
The fast pace of economic development, competitiveness, and innovativeness in
industrial production, force to take actions that minimize expenditures. This is often
done at the expense of product quality, but it is a highly risky idea, that can lead to loss
customers. Consequently, it seems reasonable to look for other ways of saving, which
will not directly affect the quality of product. It is possible to do, if a sustainable energy
management which is concentrate with optimization (minimization) consumption of
energy resources is introduced in the plant. It is realized by regular measurements of
energy consumption, obligatory energy audits, raw materials planning and development
strategy. This policy is in line with European trend to reduce energy consumption by
increasing the energy efficiency of industrial processes. Nowadays, the reduction of
energy intensity in the industry is not only dictated by the desire to minimize outlays
and the same maximize profits, but it is obligatory activity. The paper discusses
important problems of energy economy in industrial plants and shows the benefits of
efficient energy use. Also included standards and regulations, that are in operation in
Poland. The article points to the benefits and opportunities resulting from application of
the energy management system and proposes some methods of improving energy
efficiency in industrial plant.
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4. JERZY TCHORZEWSKI, LUKASZ CZAPSKI

Neural model and simulation of the Polish Power System development in
MATLAB and Simulink environment

The paper presents selected results of research related to the design and implementation
of a neural model of the Polish Power System (PPS) [Krajowy System Energetyczny]
development. A perceptron Artificial Neural Network in MATLAB and Simulink
environment using Neural Network Toolbox library was designed. Numeric data for
the period of 40 years (1968-2007), i.e. 14 input quantities and 4 output quantities were
used for training the ANN with one hidden layer containing 10 neurons. The tansig()
function was selected as the activation function for both the hidden and the input layer,
and the trainlm() function, based on the Levenberg-Marquardt training method was
used for training. After teaching the ANN the model of the PPS, the ANN was
generated in the form of a block in order to use the implemented ANN as the model of
the neural PPS system for research in Simulink environment. For that purpose, a block
diagram was generated in Simulink, which was then used for conducting comparative
research. Relatively insignificant discrepancies were obtained between the output from
the model and the output from the system, e.g. for output y1(t), i.e. for the total
maximum power achievable in power plants, the average error value did not exceed
0,12%.

5. JERZY TCHORZEWSKI, DARIUSZ RUCINSKI

Systemic method of the ANN improvement using SEA inspired by quantum
solutions

The work contains selected results of research related to the systemic method of the
improvement of artificial neural network parameters using systemic evolutionary
algorithm and evolutionary algorithm inspired by quantum computer science solutions.
The work is the continuation of the research published earlier, in which a neural model
of the Electrical Power Exchange was proposed for numeric data for the Day-Ahead
Market. This paper also presents how the parameters of the neural network might be
improved in a systemic method, by means of the evolutionary algorithm, and how to
develop an evolutionary algorithm inspired by quantum computer science, and use it to
improve the parameters of the neural model, including weight matrix. The research is
being continued.

6. BARTLOMIEJ SZAFRANIAK, MICHAL BONK, LUKASZ FUSNIK,

PAWEL ZYDRON
Influence of high current impulses and 50 Hz AC bursts on the temperature of
low-voltage Metal-Oxide Surge Arresters
Metal-oxide surge arresters (MOSA) used as protective devices in electrical networks
undergo during in-service operation aging processes that change their technical
parameters. The main in-service stresses are: operating voltage, overvoltages, partial
discharges and environmental factors. Exposures that result in the dissipation of
electrical energy in the varistor structure cause an increase in its temperature and
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changes of the structure. The paper presents studies on the impact of pulsed electrical
stresses, i.e. high-current surges 8/20 and 50 Hz AC bursts on the temperature of
low-voltage arresters with metaloxide varistors. During the tests, temperature contact
measurements were made on a metal base of MOSA and registration of thermograms
of their surface using a thermal imaging camera. Selected electrical parameters of the
MOSA varistors were also examined and analyzed using wideband impedance
spectroscopy and leakage current measurements at DC voltages to assess the effect of
stresses on the properties of tested varistors.

7. KRzYSZTOF TOMCZUK, LUCYNA HEMKA

Researches of plasma temperature distribution in discharge lamps powered by
different frequencies of electric energy

This article presents researches of temperature distribution inside discharge lamps arc
tubes powered by different frequencies of electric energy at the same power. In
presented researches the electromagnetic 50 Hz ballast powered by mains and
transistorized full bridge converter operated at frequency of 100 kHz were used.
Plasma temperatures were calculated by spectroscopic method.

8. WOJICIECH BACHOREK, MARIUSZ BENESZ

Influence of sectionalizing switches placement on the continuity of customers
power supply

One of the tasks of smart grids in a network failure situation is a quick localization of
the failure. Reducing the time of the failure can be accomplished by providing
distribution networks with sectionalizing switches. A method of selecting optimum
placement of sectionalizing switches in medium voltage distribution networks has been
presented in this paper. Two criteria of switch placements have been analyzed. The first
of them is based on the reserve factor, defined in this paper. A solution is being sought
after, for which the reserve factor, being an objective function, reaches it's maximum.
In the second criterion the annual cost of the network has been analyzed. A sum of the
cost of sectionalizing switches and the cost of undelivered energy is covered by the
Distribution System Operator constitute the objective function. A minimum cost
solution has been sought after. It's own evolutionary algorithm has been used for the
sake of analyzing the complex combinatorial task of sectionalizing switch localization.
The presented criteria of sectionalizing switch localization has been applied in
calculations performed for an exemplary medium voltage network.

9. PIOTR GAS, EUGENIUSZ KURGAN

Evaluation of thermal damage of hepatic tissue during thermotherapy based on
the Arrhenius model

Both hyperthermia and ablation treatments are common medical procedures employed
to thermal destroy of malignant tumors. Such interstitial techniques are based on the
insertion of needle applicators into hepatic cancer and then microwave heating of such
tissue to certain therapeutic levels. The aim of presented paper is to estimate the
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temperature and Arrhenius thermal damage profiles of liver tissue produced by a multi-
slot coaxial antenna with a 50 Q feed. The changes in microwave input power
elevations of microwave antenna is the simplest way to obtain the requested tumor
heating and achieve a state where all cancerous cells are irreparably damaged.

10. LUKASZ FUSNIK, MACIEJ KUNIEWSKI, PAWEL ZYDRON

The influence of DSP parameters on the evaluated transfer function of
transformer winding for pseudo white noise excitation

Power transformers are one from more important and the most expensive elements of
the AC electric power systems. For this reason, their in-service operation and
management are usually based on the Condition Based Maintenance (CBM) strategy,
which uses diagnostic data obtained by various methods to assess the real condition of
supervised objects. The method analyzing the transfer function (TF) of the transformer
windings makes it possible to track changes in the electrical and mechanical parameters
of the windings due to the occurrence of the various operating stresses (e.g. high
current short-circuits). The paper presents analysis regarding the use of wideband,
random signals (applied from a pseudo-white noise generator) for determining the
transfer function of transformer windings. Particularly, the influence of the basic digital
signal processing parameters (e.g. waveforms sampling frequency, data record length
and selected window function) on the evaluated characteristics of the transfer function
is shown.

11. KONRAD SOBOLEWSKI

Numeric and measurement analysis of earthing resistance in layered soil
including GEM material

This article provides a comparison results of calculations the expected earthing
resistance in layered soils on the basis of measurements ground resistivity with
measured in real conditions its values. The modication of calculations, relies on
including GEM technology, one of the existing methods has also been proposed and
described. For verication purposes, actual measurements were made and the results
obtained in both tests were compared. Four congurations were taken into
considerations. Based on results, conclusions and observations were formulated.

12. MICHAL JASINSKI, TOMASZ SIKORSKI, PAWEL KOSTYLA,
KLAUDIUSZ BORKOWSKI

Cluster analysis for long-term power quality data in mining electrical power
network

Article presents results of using data mining for long-term power quality (PQ) data
recorded in electrical power network of mining industry. The condition of the
network is characterized by prominent load variation caused by winding machines,
conveyor belt, drainage pump, etc. However, original for the investigated network is
a presence of distributed generation (DG, DER) represented by combined heat and
power plant (CHP) and steam-gas generation units. In order to explore the power
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quality data a cluster analysis (CA) is proposed. Obtained results allow to indicates
CA as proper method for automatic identification of voltage event in flagging
concept as well as identification of different working condition period of the
network. It allows finally to investigate and compare the influence of distributed
generation on electric power network of mining industry.

13. MICHAL PIEKARZ, SYLWESTER ROBAK

Stability studies of offshore grids

Currently there is a high interest in offshore grids, especially can be mentioned the
matter of increasing power generation from offshore wind farms, supplying offshore
loads and cross-border connections. In this article typical elements incorporated
within offshore grids will be mentioned: wind farms, high power loads, gas turbines
and marine current farms. The aim of this article is to comment on means of
modeling methods for angle stability analysis within offshore grids. Furthermore, this
article dissertates about exemplary results of stability analysis of offshore grid test
model.

14. MICHAL BONK, PAWEL ZYDRON, BARTLOMIEJ SZAFRANIAK,

JOZEF ROEHRICH, PAWEL MIKRUT
Application of the extended phase-resolved PD patterns for analysis of PD
activity in epoxy resin insulation
For many years, one of the tools allowing the observation and analysis of partial
discharges (PD) in the insulation systems of electrical equipment is the method of
phase-resolved PD pattern analysis. Raw measurement data collected during tests of the
insulating system regarding the intensity of discharges during the test voltage period
are collected in a 2-dimensional matrix Dn(fi, g). Thanks to their numerical form, it is
possible to perform their complex processing to obtain extended information on 2-
dimensional distributions of other quantities describing large sets of registered PD
impulses. The article presents the use of this type of extended analysis for the
description of partial discharges arising in the epoxy resin insulation used in medium
voltage equipment.

15. PIOTR GEBARA, ROMAN GOzDUR, KRZYSZTOF CHWASTEK

Modeling dynamic hysteresis curves of La(Fe,Co,Si)13 compound

The paper presents a novel approach to modelling dynamic hysteresis curves of
La(Fe,Co,Si)13 compound. The phenomenological T(x) model is used for the
description of hysteresis curves. The variable at abscissa axis is interpreted as the so-
called effective field, which includes a fractional term that describes the dynamics of
the magnetization process.
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16. EwWA LADA-TONDYRA, ADAM JAKUBAS

The concept of a textronic system limiting bacterial growth

Technological progress and the miniaturization of electronics allow one to develop
new textronic materials that can be applied in everyday use. The use of ultraviolet-
emitting diodes makes it possible to carry out sterilization at home and in hospital
rooms. The preservation of sterile cleanliness is of particular importance in medical
facilities and treatment rooms. Studies indicate that the greatest bactericidal effect
occurs at radiation wavelengths from 250 to 270 nm. The use of a system that
generates ultraviolet radiation in the fabric constituting of the mattress cover, would
allow one for a significant reduction of microorganisms in the immediate vicinity of
the patient.

17. MICHAL GWOZDZ

Software controller for balancing of current distribution in interleaved
converters

The parallelism is a well known technique for increasing the power rating of power
electronics converters because it helps to overcome the current limitations of
semiconductor devices. Interleaved converters use a kind of parallelism that, thanks
to their own particular features, makes it possible more accurately map the
converter’s output current (voltage) in a reference signal. However, interleaved
converters present several disadvantageous. The most important problem consists in
the fact that converter’s output current may not be distributed equally in individual
converter channels, what requires additional components supporting this mechanism.
In contrast to the generally used methods, the cost effective, software only based
solution of the controller for balancing of current distribution is proposed in this
work. The controller constitutes part of a control system of broad-band power
electronics current source (VCCS) for ATE (Automated Test Equipment). The work
presents principles of operation of the proposed controller. Also, the investigation
results of the simulation model of the VCCS with such controller are presented.

18. HAMDY A. ZIEDAN, MESHARI D. ALANAZI

Fault location on parallel transmission lines as influenced by mutual effect

Fault location on one of two parallel lines is determined as a percentage of line length
in presence and absence of the mutual effect between lines. The methodology for fault
location is based on the principle that at the fault EfL+Ef2+Ef0 = 0. This relation is
utilized to determine the sequence voltages at the relay position, where the impedance
to fault location can be assessed. This makes it possible to devise new accurate
algorithms for fault location, whatever the lines are fed from one end or both ends.
Location of single line-to-ground (SLG) and double line-to-ground (DLG) faults at
different points along the line is investigated. With the determination of the fault
location, the impedance seen by the distance relay is defined for SLG and DLG faults.
This impedance determines where the fault is within the reach of the relay.
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19. RYSzZARD ROSK0OSz, EDWARD MUSIAE, STANISEAW CZAPP

A method of earth fault loop impedance measurement without unwanted
tripping of RCDs

In low-voltage networks, earth fault loop impedance (EFLI) measurement is the basis
for assessing the effectiveness of automatic disconnection of supply. Such a
measurement is performed during initial and periodical verification, especially in a
TN low-voltage network. Nowadays, due to widespread application of residual
current devices (RCDs), such test is difficult in many circuits because RCDs operate
during the test. In this paper a method of EFLI measurement, without unwanted
tripping of RCDs, is proposed. This method enables the measurement of EFLI using
a relatively high value of full-wave testing current. It is recommended interms of
accuracy of the measurement.

20. ROBERT KOWALAK, STANISLAW CZAPP

Improving voltage levels in low-voltage networks with distributed generation -
case study

The use of distributed generation in low-voltage networks may cause the voltage
variation in them, within the wide range. In unfavourable circumstances, the voltage
may reach unacceptable values. The paper presents the effect of distributed generation
on voltage levels in a selected low-voltage rural distribution network in Poland. An
analysis of possible methods for improving voltage levels in this network is

conducted. The most suitable method is indicated.

21. PIOTR ORAMUS, TOMASZ CHMIELEWSKI, TOMASZ KUCZEK,

MAREK FLORKOWSKI
An improved EMTP-ATP simulation model for electric arc analyses — switching
overvoltage studies
This paper includes the study of synchronous switching application for mitigation of
the electric arc energy in a AC low voltage electrical circuit. In order to determine
effect of contact separation time on mitigation of switching transients, various times of
contact separation were investigated. The analysis covers both laboratory experiments,
and specialized computations that were conducted in EMTP-ATP software. EMTP-
ATP simulations contain a model of electric arc behavior that was based on Cassie-
Mayr black-box approach with accordingly estimated parameters. It also shows a
modified Cassie-Mayr equation taking into account extended factor to improve
simulation results. Simulation results 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 with respect to current distribution, power and energy of electric arc.
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22. MICHAL BORECKI, JACEK STARZYNSKI

Can computer simulations affect the cost of overvoltage protection?

The aim of this paper is to present selected economical aspects significantly impacting
the costs of overvoltage protection of medium voltage overhead lines with covered
conductors. This analysis shows the necessity of quest for costeffective protective
solutions. Therefore in the second part of the paper we present the results of the
numerical modeling of loop-shaped long-flashover arrester. The Comsol simulations
were aimed at modification of the device to make it more effective both in terms of
operation and costs.

23. MICHAL KRYSTKOWIAK, MICHAE GWOZDZ

Energy conversion system for wind and water turbines based on generator with

modulated magnetic flux

In the paper the concept of a novetly power conversion system for renewable
energy sources (RES), based on a permanent magnet synchronous generator
(PMSG) with uniquely designed stator windings, is presented. In the PMSG two 3-
phase windings are used, one of which is connected in a star, while the second one
in a delta configuration. At the outputs of both windings two six-pulse diode
rectifiers are included; these are mutually coupled by a pulse transformer, whose
primary winding is supplied by the so-called the current modulator, which works in
this case as a magnetic flux modulator. This solution provides the quasi sinusoidal
magnetomotive force in the stator of the PMSG. The main objective of the
elaborated system is to provide a high efficiency of the conversion of mechanical
energy into electricity by means of a relatively simple electrical system.

24. LUKASZ CIEPLINSKI, MICHAL. KRYSTKOWIAK, MICHAL GWOZDZ
Three-phase UPS with active parallel compensation

This work introduces the functionality of a three-phase uninterruptible power supply
(UPS) with an additional active parallel compensation at its input. In this way both a
phase shift and amplitude of higher harmonics of resultant power grid current can be
reduced. The power circuit of the presented UPS conception is based on the VFI
structure, which allows control parameters of UPS output voltage independently of
UPS input current. In the work basics of UPS operation as well as results of the UPS
simulation model research are presented.

25. MAREK JAWORSKI, MAREK SzUBA, WIKTORIA GRYCAN

Averaged magnetic field intensity in the vicinity of overhead high voltage lines
This paper presents the results of measurements and calculations of the averaged
values of the magnetic field generated by overhead high voltage lines. The paper
contains a comparison of values of magnetic field intensity obtained from long-term
measurements carried out in residential buildings located nearby overhead lines with
values calculated using data from annual loads of representative overhead high
voltage (HV) lines operated in Poland.
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26. PAWEL CZAJA

Reception and exploitation tests of photovoltaic installations

The introduced law regulations concerning acquisition and selling of green energy and
mechanisms of their financial support influence the dynamic development of this sector
of power engineering. Photovoltaic installations become more and more commonly
used source of electrical energy. As part of electrical installations they require that
specific reception and exploitation tests are carried out. Specific features of DC circuits
and the type of measures used for shock protection force the necessity to carry out
some specified measurements. In the paper the threats resulting from the influence of
external environmental factors on electric shock and fire safety.

27. ZBIGNIEW GORYCA, ARTUR PAKOSZ

Bezszczotkowy silnik do napedu skanera medycznego

W pracy przedstawiono konstrukcj¢ i wybrane wyniki badan bezszczotkowego silnika
pradu statego przeznaczonego do napedu skanera medycznego. Obliczenia obwodu
magnetycznego silnika przeprowadzono w programie FEMM 4.2. Blachy stojana i
wirnika silnika wykonano metoda cigcia laserowego. Taka technologia umozliwia
szybkie i tanie budowanie prototypdéw maszyn, a umieszczenie magnesoOw w gniazdach
wirnika w znaczacy sposob upraszcza technologi¢ wykonania wirnika i zapewnia
pewnos¢ mocowania magnesow. Do kontroli polozenia wirnika wzgledem stojana
zastosowano wielobiegunowy magnes wspolpracujacy ze specjalizowanym,
programowanym uktadem elektronicznym. W zaleznos$ci od potrzeby uktad ten moze
dostarcza¢ rozne sygnaly informujgce o potozeniu wirnika. Silnik zasilany jest z
niskonapieciowego falownika, ktoérego tranzystory sterowane s3 sygnatami
mikroprocesora.

28. MICHAL BEREZNICKI, PAWEE JABLONSKI, MARIUSZ NAJGEBAUER

Using measured hysteresis loop family in calculating the eddy current losses

In the paper, we test the effect of hysteresis on the macroscopic eddy current losses.
Usually, the macroscopic eddy current losses are calculated with nonlinearity and
magnetic hysteresis phenomenon neglected. Our goal was to check how magnetic
hysteresis affects the eddy current losses. To achieve this, we constructed an algorithm
able to take into account the hysteresis. The tests on various magnetic materials showed
that the algorithm was only convergent for sheets of small enough thickness. Moreover,
the loops have to be regular enough in order to convert between B and H fields in the
way ensuring the convergence. In this paper we want to present a modified algorithm,
which is able to take into account a wider class of hysteresis loop family and its
convergence is enhanced. The results of calculations show that including the measured
hysteresis loop family into calculations yields usually noticeably smaller eddy current
losses than those predicted with use of the classical formula
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29. MICHAL BEREZNICKI, PAWEL JABLONSKI, MARIUSZ NAJGEBAUER
Taking into account the phenomenon of skin effect in calculating the power loss
in soft magnetic materials

Taking into account the phenomenon of skin effect in calculating the power loss in soft
magnetic materials n the paper, we analyze the classical theoretical equations
describing hysteresis and macroscopic eddy current losses in soft magnetic materials.
Usually, the low frequency approximations are used to evaluate the components of
losses. The approximations assume that the magnetic flux is uniform throughout the
whole sample. For higher frequencies this may be not justified, especially for thicker
electric sheets. Therefore, the aim of the work was to determine the scope of
application of simplified formulas for determining hysteresis and eddy currents losses.
For both components of losses, we determined the limiting frequencies at which it is
necessary to take the skin effect into account. We tested the limiting frequencies in two
electric steels with 3% and 6.5% silicon content. In the first case, it was shown that the
classical low frequency formulas can be used up to 400 Hz, but higher frequency
requires using more accurate formulas. The limiting frequencies for the second material
are much higher due small thickness of the sheets.

30. EUGENIUSZ KURGAN, PIOTR GAS

Methods for calculating the magnetic forces acting on particles in magnetic
fluids

In a nonuniform magnetic field on ferromagnetic particles acts a force, which results
from the mutual reaction between the induced magnetic moment in a particle and
applied external magnetic field. This phenomenon is named magnetophoresis, and is
used in a various commercial and industrial processes for, among others, separation of
solid magnetic particles suspended in fluids. There are two methods for calculating
forces acting on a magnetic particle placed in a magnetic liquid: the first is an
equivalent dipole method and the second method is based on Maxwell's stress tensor.
Both of these forces can be used in hyperthermia based on magnetic fluids supplied to
the patient's body via blood. These forces should cause the placement of ferromagnetic
microscopic particles in an adequate place in the patient's body, and then they should
be used to produce a heat that interacts with the tumor. These two methods are
compared in terms of accuracy and parameters that affect their accuracy. This article
will discuss two methods for calculating forces acting on a particle in a magnetic fluid.

31. ARKADIUSZ GARDECKI, MICHAL PODPORA, RYSZARD BENIAK,
BARTELOMIEJ KLIN

The Pepper humanoid robot in front desk application

The paper presents an example of the use of the Pepper humanoid robot at work at the
reception. Its built-in possibilities of interaction with humans have been extended with
additional capabilities by including external devices and modules. The concept of an
automatic receptionist system built upon the Pepper robot is presented, as well as the
construction and testing of selected elements of the video module and the speech-to-
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text module. These modules provide information for the robot control system,
necessary for effective communication with humans. Technical problems encountered
and selected research results of the presented conception and implemented modules
were also discussed.

32. MALGORZATA LATKA, MAREK NOWAK

Analysis of electrical power quality parameters at the high voltage level

The paper focuses on the parameters of electricity power quality in the power grid at
the level of 110 kV. One of the latest revisions of the PN-EN 50160 standard expands
the area of its application to the high voltages. Because of that tests were done to
determine the main parameters of power quality at the point of delivery of the
electricity to the customer at 110 kV voltage level. Obtained results, with power quality
analyser help, were analysed and compared with the limits contained in the relevant
standardization documents.

33. PAWEL PlJARSKI, SYLWESTER ADAMEK, ROBERT JEDRYCHOWSKI,
KLARA SEREJA
Monitoring the impact of prosumer micro installations on the electrical
parameters of low voltage network systems
An increasing number of connected prosumer installations, mainly photovoltaic ones,
can cause problems with the operation of low voltage network systems. Considerable
voltage fluctuations, frequency and dynamics of their occurrence negatively affect the
operation of loads. This problem can be solved by an adequate control of the source
operation within one transformer substation. The article presents a concept of an
experimental version of a controller that can enable acquisition of data that describe the
network state and ensure access to the information on the network operating conditions
and the energy sources installed there. Additionally, the proposed controller for low
voltage network systems enables verification of technical analyses previously
performed on computer models.

34. ROBERT JEDRYCHOWSKI, KLARA SEREJA, SYLWESTER ADAMEK,

PAWEL PlIJARSKI, MAREK WANCERZ
Evaluation of the impact of the rate of change of electrical parameters in the LV
network on the operation of the distributed network control system
The article presents the results of analyses of the impact of prosumer photovoltaic
sources on selected electrical parameters monitored in the LV network. A model of
distributed control of the LV network is presented, taking into account the possibility
of voltage regulation in the MV/LV station and in selected network nodes. In this
model, particular attention is paid to the correlation between the dynamics of changes
in the network and the time constraints contained in the control algorithm and in the
communication process. The time criteria for the operation of individual blocks of
the distributed control algorithm are presented.
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35. DOMINIK MATECKI, MICHAEL GWOZDZ

Programmable broad-band power electronics current source with GaN
transistors in power stage

In this work the power electronics programmable current source (PCS) is presented.
The fundamental part of PCS is broad-band controlled current source (VCCS) with
the modified sigma-delta modulator (SDM) in the control section. The basic premise
of the proposed VCCS conception is obtainment of precise mapping of the output
current in the input (reference) signal. Besides, the structure of control system is
simple, i.e mostly analogue one — no “purely” digital components are used in the
SDM nor in the current regulator. This solution can be implemented in these of
power electronics converters, where high quality of an output current is necessary.
Due to high frequency of the SDM output bit stream in the power stage of VCCS the
gallium-nitride (GaN) transistors are used. The work presents the PCS’s basics of
operation as well as results of PCS simulation studies and is devoted to the first stage
of design of the PCS.

36. LUCJAN SETLAK, RAFAEL KOWALIK

TRU Transformer-Rectifier device testing in accordance with the concept of
MEA

The subject of the paper is to carry out tests in the field of multi-pulse rectifiers based
on the transformer-rectifier device TRU, which is a classic representative of multi-
pulse (6-, 12- and 18-, 24-) impulse rectifiers. Simulation tests were performed on the
created mathematical model and on the basis of the comparative analysis of analogical
rectifiers implemented in modern aviation for this purpose. TRU systems are used, both
in civil aviation (Airbus, Boeing), as well as in military aviation (Lockheed Martin), in
terms of their hit civilian products A-380, A-350 XWB and B-787 and military JSF
(Joint Strike Fighter) F- 35 and F-22 Raptor. TRU rectifier system tests were carried
out in the aspect of removing undesirable harmonics from the system and in terms of
improving the efficiency of the on-board autonomous power system in the PES system.
In the final part of the paper, based on the above considerations, conclusions were
drawn, reflected in practical applications in relation to a more electric aircraft.

37. LUCJAN SETLAK, RAFAE KOWALIK

The architecture of the on-board autonomous power supply system in
accordance with the more electric aircraft concept

The paper presents an analysis, a mathematical model and simulation tests of the on-
board autonomous power supply system, both in the electric power system EPS and
energo-electronic power system PES, implemented on today's advanced aircraft of
key aviation companies (Airbus, Boeing, Lockheed Martin). Selected simulation tests
were carried out, not only in the field of generation, processing and transmission of
electricity on board a modern aircraft, but above all in the aspect of the analysis of
the variability of the nature of terminal equipment (receivers), including in terms of
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inductive-capacitive, resistive-capacitive load and their mutual modification. In the
final part of the work, based on the conducted simulation tests of the aircraft's
onboard power system, compatible with the trend of the more electric aircraft and
making the necessary analysis, practical conclusions were drawn.

38. STANISEAW CZAPP, SEWERYN SZULTKA, AGATA SZULTKA,

ADAM TOMASZEWSKI
The effect of solar radiation on current-carrying capacity of PVC-insulated
cables - CFD analysis
Power cables are usually buried in the soil, which results in their relatively high
current-carrying capacity. However, there are cases in which the starting/final section
of a cable line runs along a pole of an overhead power line. Power cables can be
directly exposed to solar radiation then, and this negatively influences their current-
carrying capacity as well as estimated life of the cables’ insulation. An analysis of
thermal phenomena in PVC-insulated low-voltage power cables, exposed to solar
radiation, is conducted in the paper. Current-carrying capacity of an example cable
system, for various placement of the cables, is evaluated. The analysis has shown that
solar radiation may significantly reduce current-carrying capacity of PVCinsulated
cables. To investigate the mentioned thermal phenomena, a Computational Fluid
Dynamics (CFD) has been used.

39. TOMASZ BINKOWSKI

Fuzzy logic grid synchronization technique for single-phase systems

Grid synchronization is a fundamental issue in the connection of power converters to
the grid since it allows the grid and the synchronized power converter to work in
unison. Information generated by the grid synchronization algorithm is used at
different levels of the control system of a grid-connected converter. The knowledge
of the magnitude and phase-angle of the grid voltage allows regulation of the active
and reactive power delivered to the grid. The paper describes the fuzzy logic grid
synchronization technique used for single-phase systems and compares results with
the other known techniques.

40. WOICIECH PLUTA

Prediction of influence of magnetic anisotropy on specific total loss in electrical
steel with Goss texture

Separation of magnetic loss is an excellent tool for assessment of the loss mechanism
of electrical steel with Goss texture. Therefore, it is very important to perform loss
separation so precisely as possible. It can be also used for modeling of anisotropy
influence on specific total loss. Samples of grain-oriented electrical steel have been
tested in Single Sheet Tester at ten different frequencies. Specific total loss was
measured and than separated into hysteresis, classical eddy current and additional
eddy current loss components. The aim of this paper is to present the loss separation
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approach for modeling of the specific total loss of electrical steel sheets at arbitrary
magnetization angle.

41. MARIUSZ SWIDERSKI, MICHAL GWOZDZ

Solar power plant with distributed system of PV panels

In the work the new approach to a photovoltaic system is presented. With regard to an
improvement of reliability of a solar system, maintaining and improving system’s
efficiency, authors proposed conception of the distributed PV system. This system
consists of a set of individual PV cells, while a single cell is connected to a low power
converter, equipped with a pulse transformer. The converters work at a common energy
container (battery). Thus, in case of failure of a single converter (or cell) the system is
able to work properly with small only decrease of an output power, apart, maintenance
of system operation is facilitated. In addition, due to all converters operate
independently, individual environmental conditions (e.g. cell’s temperature) can be
respected so system’s efficiency can be improved. In the work basics of system
operation and selected system’s simulation model findings are presented.

42. MARTA BATKIEWICZ-PANTULA

Comparative analysis of production costs of electricity generated from various
renewable energy sources

The article presents a comparison of costs of electricity production in a wind power
plant and using photovoltaic systems. The comparative analysis also included the
total costs of energy production and estimation of the return on investment time.

43. PRZEMYSELAW TROCHIMIUK, MARIUSZ ZDANOWSKI, PIOTR MAJTCZAK,
JACEK RABKOWSKI
Design of a high-frequency improved current-fed quasi Z-source inverter based
on SiC device
This paper presents design process of the 6 kVA improved current-fed quasi Z-source
inverter (iCFqZSI) build with Silicon Carbide (SiC) power semiconductor devices.
Impedance network is modified in order to reduce voltage stress of the diodes,
furthermore, a fourth MOSFET leg is also added to perform shoot-through states with
low on-state losses. The inverter is expected to operate as an interface between three-
phase grid and battery energy storage. Design is based on a simulation study performed
in Saber, which shows detailed operating conditions of the improved impedance
network for the switching frequency range between 50 and 300 kHz. Paper deals also
with selection of SiC devices - transistors and diodes (including power losses
estimation) and their gate drive circuits. Problems related to passive components
(inductors and capacitors) of the impedance circuit and the LC-filter are also discussed.
Special attention has been paid to a power board and busbar in order to minimize
circuit parasitic components during 3D CAD design procedure.
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44, WIKTORIA GRYCAN

Power quality in residential and public grids

The article describes regulations specifying the requirements for the quality of
electricity supplied to households and other low voltage recipients. The requirements
were characterized in detail, and then the measurements of electricity quality among
selected individual recipients were carried out. The analysis of measurements and
conclusions have been presented in the summary.

45. ALEKSANDRA KAWALA-JANIK, WALDEMAR BAUER, MAGDA ZOLUBAK,
JOANNA KOLANSKA-PLUSKA

Implementation of non-integer smoothing filtering in analysis of

polysomnography data

In this work initial study on implementation of various types of smoothing non-

integer order filters in analysis of plysomnography data was briefly presented.

Smoothing filters are a very useful tool in analysis of various types of biomedical

data, which are usually full of various internal and external artifacts. The authors of

this work decided to focus of polysomnography data as such data provides a lot

useful diagnostic information for medical doctors.

46. MAGDA ZOLUBAK, JOANNA KOLANSKA-PLUSKA, ALEKSANDRA
KAWALA-JANIK, BARBARA GROCHOWICZ

Analiza poréwnawcza roznego typu filtréw do przetwarzania sygnalow

biologicznych w zakresie niskich czestotliwosci

47. JOANNA KOLANSKA-PLUSKA, ALEKSANDRA KAWALA-JANIK, MAGDA
ZOLUBAK, BARBARA GROCHOWICZ

Zastosowanie przetwarzania i analizy niskonapi¢ciowych sygnaléw EEG u

noworodkéow

48. JOANNA WIDZINSKA, LUKASZ NOGAL

Challenges to the Polish Power System due to the implementation of electric
vehicles

Poland has recently declared to develop electrical vehicles (EVs) market and to
popularize its use among Poles. The path of development determined by government
was designated basing on the experience and research of other countries which have
implemented EVs into everyday usage. The worldwide experience has shown that the
EV expansion in electrical system may affect its stability and parameters. In this
paper the EV’s impact to DSO transformer overload, unbalance and aging and to
voltage profile was assessed. Different aspects were considered, including normal
and quick charging modes, levels of grid penetration and uncontrolled and controlled
charging. An analysis of the worldwide experience has revealed that the growing EV
market increases the probability of transformer overload and unbalance, leading to its
aging. The study has also shown that voltage deviation and unbalance is occurring
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when grid nodes are loaded by EV charging. The foregoing indexes become
significantly weaker while considering respectively fast and uncontrolled charging

49. MARIUSZ SOCHACKI, PIOTR GIEMZA

Analiza aspektow termicznych oraz niezawodno$ciowych na przykladzie opraw
ze zrédlami LED do o$wietlenia miejsca pracy

Dostepnos¢ dobrej jakosci zrodet $wiatla w postaci diod LED o odpowiedniej
charakterystyce kierunkowej w naturalny sposob sprzyja wypieraniu $wietlowek
kompaktowych w konstrukcji opraw do oS$wietlenia miejsca pracy. Brak
koniecznosci stosowania elementéw optycznych do formowania wigzki $wiatta
upraszcza konstrukcje oprawy i pozwala zmniejszy¢ docelowo koszty produkcji. W
niniejszym artykule poréwnano wpltyw punktu pracy zrédel LED na strumien
$wietlny i niezawodnos$¢ opraw oswietleniowych

50. JEDRZEJBANASZCZYKA, BARTLOMIEJ ADAMCZYKA, PIOTR PIEKARSKI
Investigation of the breakdown behavior of silicone gel insulation in MV
application

Silicone gels are elastic materials characterized by easy processing and high dielectric
strength. Because of their good aging characteristics and thermal stability they can be
used in both MV and HV applications. In this paper the results of silicone gel
investigation performed with an experimental test setup consisting of an epoxy cast
MV coil fixed on an iron core, embedded in silicone gel are discussed. The electric
field distribution between the cast coil and the core is simulated numerically. The setup
is subjected to thermal cycling, after which the breakdown field of the setup is
measured. The result obtained with the experimental test setup is compared with the
dielectric strength of the silicone gel measured with an IEC-60243 compliant parallel
plate setup. The effect of gas bubble formation after electrical discharge in the silicone
gel is briefly discussed.

51. PIOTR NAWARA, MACIEJ GLINIAK, ERNEST POPARDOWSKI,

MARIA SzCzZUKA, KAROLINA TRZYNIEC
Control system of a prototype measurement system for the identification of
ultra-low photonic emission of organic materials
The paper presents the interconnection of the components of the prototype station for
determining the degree of ultra-low photon emission, as well as the control system
created in the LabView environment. The principle of operation of the device is
based on photon emission from organic matter, which is recorded in a light-tight
chamber through a properly selected photomultiplier. The station allows to determine
the so-called ultra-weak luminescence of a material which size is characteristic for a
given object and is a differentiating feature that can be used as a tool to supplement
the assessment of the quality of food products of various degrees of processing. On
the created measurement station the shape of signals originating from individual
photoelectrons reaching the photon counting system was analyzed using the
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oscilloscope. A method of eliminating disturbances resulting from the operation of
the measurement system has been developed. It was found that the measurement
system fulfills the assumed objective function and the method of measuring ultra-low
photonic emission can be very useful in food quality assessment technologies.

52. WOICIECH CZUCZWARA, KRZYSZTOF J. LATAWIEC, RAFAL
STANISLAWSKI, MARIAN LUKANISZYN RYSZARD KOPKA, MAREK
RYDEL

Modeling of a supercapacitor charging circuit using two equivalent RC circuits

and forward vs. backward fractional-order differences

This paper compares forward vs. backward fractional-order Grunwald-Letnikov

differences employed in modeling of a supercapacitor charging circuit by means of

two equivalent RC circuits. Rather surprisingly, the forward difference is illustrated
to slightly outperform its backward counterpart in the considered applications.

53. PAWEL SURDACKI, LESZEK JAROSZYNSKI, LUKASZ WOZNIAK

PSpice modeling of the inrush current in a 10 KV superconducting transformer
The paper proposes a circuit model implemented in PSpice code in order to analyse
the inrush current parameters of a 10 kVA superconducting HTS transformer. The
results of PSpice modelling of an HTS and a conventional transformer with copper
windings have been compared to the waveforms of the inrush current obtained from
the experimental data of the physical models of a 10 kVA transformer. The analysis
of the first and tenth pulse relation has been performed for transient waveforms of the
inrush current with the developed Pspice models of a superconducting and
conventional transformer.

54. WALDEMAR CHMIELAK, ZBIGNIEW POCHANKE, TADEUSZ DASZCZYNSKI
Measurements of time-current characteristics of fuses - basic concept

The highly non-linear time-current curves characterize protection abilities of a fuses
and are used for selection proper selectivity level. The process that lead to melting the
fuse element is random due to the scattering features of fuses. The randomness of
establishing the melting time is a main inconvenience for determination of time-current
characteristics. There are lots of methods and laboratory setups for determination of
time-current curves, but they all need lots of points for proper statistical analysis, what
make them expensive and time consuming. In this paper the “aggregation” method is
presented, that can be an alternative method and also cheaper and less time-consuming.

55. JACEK BARTMAN, TADEUSZ KWATER, DARIUSZ SOBCZYNSKI

Analysis of the power of a three-phase rectifier in accordance with the
recommendations of the IEEE 1459-2010 norm

The article concerns the issues related to the concept of power in a description of the
non-linear receiver. The definitions of signals given in the applicable standards
(norms) were used and the analysis of samples received from active experiments was

35



carried out. A set of a drive system consisting of a thyristor converter and a DC
motor, was examined. The Elspec Blackbox G4500 energy quality analyzer was used
for the measurements. The results were compiled in the form of many graphs in the
time and frequency form. The analysis shows that during unloaded operation,
undesirable power is mainly absorbed (passive and current distortions), while the
active power of the pulsating mechanism. It is noted that the non-linearity of the
receiver causes deterioration of the system's power.

56. BOGUSLAW TWAROG, JACEK BARTMAN

Thermal changes of the induction motor for different power frequencies

The paper presents the results of measurements and analyses regarding the impact of
power frequency on the distortion of current and voltage in relation to thermal effects
occurring in an induction motor. The tests for various frequencies were carried out on a
specially prepared laboratory bench using a thermovision camera that records thermal
images of the motor and a power quality investigator recording characteristic electrical
guantities in cycle-by-cycle mode and in accordance with IEC 61000-4-30. The
presented qualitative analysis of thermograms and deformed electrical waveforms
allowed to estimate the relationship between power frequency and thermal effects of
the motor. The study enriches and documents the actual measurements of thermal
phenomena and instantaneous current and voltage waveforms along with their spectral
distributions.

57. DARIUSZ SOBCZYNSKI

Impact of light source spectrum in laboratory test of commercially available
photovoltaic panels

The output power measured during photovoltaic modules exposure to the artificial
electric lighting sources significantly differs from the values that could be obtained
by an equivalent exposure to solar light. The difference depends mainly on the type
of photovoltaic cell used and light source. During the measurements, it should pay
attention to that the spectra of individual light sources may differ from the spectral
distribution of solar radiation. In this paper, the effects of the solar spectral on the
photovoltaic modules performance have been presented. The results are based on
indoor made measurements at different temperature of photovoltaic surface. In this
paper, the effects of the solar spectral on the photovoltaic modules performance have
been presented. The results are based on indoor made measurements at different
temperature of photovoltaic surface.

58. JERZY MARZECKI

Modernization and development directions of low and medium voltage rural
network

W artykule omawia si¢ problematyke modeli symulacyjnych modernizacji terenowych
sieci elektroenergetycznych niskiego i Sredniego napigcia. Przedstawia si¢ zagadnienie
wyboru kryterium optymalizacyjnego, minimalizacji naktadow inwestycyjnych sieci
terenowej nn i SN oraz algorytm obliczeniowy dla potrzeb modernizacji sieci. Omawia
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si¢ problemy modernizacji i kierunki rozwoju sieci nn i SN w praktyce projektowej i
eksploatacyjnej.

59. ROBERT PEKALA, BOGDAN KWIATKOWSKI, TADEUSZ KWATER
Electromagnetic and temperature fields calculations in the ferromagnetic
medium

In the article the concept of interdisciplinary mathematical modeling of electromagnetic
and thermal phenomena in the ferromagnetic medium is presented. As the object of
investigations the thin ring with magnetizing windings wound was considered. Based
on general electromagnetic field theory and thermodynamics theory the mathematical
model of the object was proposed. The model equations take into account non-linear
properties of the ferromagnetic material and the sinusoidal voltage supply of the
magnetizing windings. The transient processes were numerically solved and suitable
computer simulations were carried out. In the article selected spatial distributions of the
electromagnetic and temperature field were presented. The waveforms of temperature
and electromagnetic field quantities were presented too. Results of model simulations
indicate on interaction between electromagnetic and temperature phenomena.

61. JACEK KARCZEWSKI, PAWEL SZUMAN

Symulacja ukladéw automatyki blokéw energetycznych

Oddziat Techniki Cieplnej ,,JTC” Instytutu Energetyki od wielu lat prowadzi prace
naukowo-badawcze dotyczace elektrohydraulicznej regulacji turbin. Turbiny te
pracuja w elektrowniach zawodowych i przemystowych. W wielu przypadkach warto
proces wdrazania regulatoréw poprzedzi¢ symulacja ich pracy. Dotyczy to caltych
uktadow jak i ich czgéci sktadowych. W referacie przedstawiono wyniki symulacji
pracy uktadow regulacji mocy i ci$nienia pary swiezej bloku energetycznego a takze
wybranych urzadzen wchodzacych w ich sktad (Ogranicznik Szybkoséci Obcigzania,
serwomotory zaworéw regulacyjnych, parowy ogranicznik mocy i in.) Symulacje
przeprowadzono wykorzystujac program SCILAB w wersji 5.4.1 z wbudowana
naktadka XCOS Wyniki symulacji porownano z przebiegami zarejestrowanymi na
rzeczywistym obiekcie.

62. BOGDAN KWIATKOWSKI, JACEK BARTMAN

The influence of mutual position of joints generating a bipolar field on the decay
of the components of the vector of electromagnetic field

In the article the influence of mutual position of the upper joint in relation to the lower
one on the decay of the electromagnetic field was presented. Moreover, the indirect
measurement method was depicted, by means of which the measurements were taken
on the surface of the contact circuit. This method enables the simultaneous
measurement of all the components of the vector of the electromagnetic field.
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65. JOANNA BuDzISz, PIOTR PIERZ

Transient current and voltage waveforms when switching on a capacitive circuit
with a vacuum circuit breaker

The article contains a description of a model of a vacuum circuit breaker that is used
for the analysis of transient phenomena when switching on a capacitive circuit. The
most important element when designing the model was to take into account the
occurrence of the phenomenon of the bouncing of contacts during the circuit switching
process. The proposed circuit breaker model is controlled based on the following
parameters: chopping current, comparison of return voltage with the voltage of contact
gap strength, and also the value of the slope of the current increase. The model takes
into account the phenomenon of contact bounces and their asynchronous closure. This
model is used to analyse voltage and current waveforms on both a switched capacitor
bank and on a circuit breaker itself. Due to the autonomous nature of the vacuum
circuit breaker model, it can be used both in the analysis of currents and voltages
during switching processes in capacitive and inductive circuits, as well as in power
system models. It is adapted for analyses at a medium voltage ranging from 6 to 36 kV.

66. ARTUR MORADEWICZ
On/Off — board chargers for electric vehicles

67. MIROSEAW WCISLIK

Comparison of reactive powers calculation algorithms for a single-phase AC
circuit with a non-linear load

Currently, only the definition of Budeanu and the algorithm for calculating this
power, as defined in IEEE 1459, are used in reactive power cost calculations. In
practice, the most common circuit case is a sinusoidal, voltage supply source loaded
with a nonlinear receiver. Such a case is considered at work. The analyzed circuit is
supplied by a sinusoidal voltage source, containing only the inductance and non-
linear load in series connected. The load voltage is a symmetrical rectangular
waveform with the polarization of the current flowing through the inductance.
Parameters of all harmonic currents and voltages in the circuit were determined. On
the basis of them, equivalent diagrams of nonlinearity and whole-circuit were
determined. The active and reactive power values of the load and inductance were
analysed and compared for each definition of reactive power.

68. MARCIN PARCHOMIUK, KRZYSZTROF ZYMMER, ANDRZEJ DOMINO
Security systems of power converter interface with superconducting magnetic
energy storage for electric power distribution

This paper presents selected security systems required for safe operation of energy
storage system (ESS) in power distribution system especially operating with
superconducting magnetic energy storage (SMES). This paper presents security issues
in reference to 300 kVA power converter interface which connects electric power
distribution system and SMES. Due to high dynamics, high power and large capability
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for instantaneous energy storage and inductive character of the storage system, there
are different states of its operation which require additional security systems in order to
ensure safe operation of the entire system. Selected systems are described together with
simulation studies. In addition analysis of system operation are performed and safe
procedure is proposed. An example of practical implementation are presented in a full
scale prototype converter.

69. PAWEL STRZABALA, MIROSEAW WCISLIK

Impact of the ripple output voltage of the bridge rectifier on the equivalent
parameters of the AC circuit in continuous mode

The paper deals with a single — phase AC circuit containing series inductance,
resistance and bridge rectifier loaded by RC elements. The continuous operation mode
of rectifier is considered. The basic characteristics of AC circuit supplying the bridge
rectifier are related the output quantities of rectifier, such as average voltage and
current, energy efficiency and ripple voltage. Influence of the rectifier's output
parameters, especially the ripple output voltage on equivalent rectifier parameters in
AC circuit have been unknown. In the first step quasi-static characteristics of such
circuit was presented. Then influence of the ripple output voltage of rectifier was
analysed. The reactive and active power of the circuit were also analysed as a function
of the load RC elements which determine the rectifier ripple output voltage

72. MACIE] GLINIAK, KAROLINA TRZYNIEC, TOMASZ JAKUBOWSKI,

ANNA LIS, ERNEST POPARDOWSKI
TDR-waveform approach to estimate moisture content in electrically conductive
mineral wastes
The article presents the possibilities of using domain-time reflectometry (TDR) to
determine the moisture content of waste. The TDR method consists in measuring the
time of electromagnetic pulse transmission and reflection from the obstacle back to the
source point. The impulse is a step signal of voltage. The reflected signal contains
information about the dielectric properties of the material being tested. Therefore,
qualitative and quantitative properties of the material can be detected. The tests were
carried out using a stationary reflectometric device and an electronic temperature and
humidity meter. The obtained results were validated using the traditional weight
method, obtaining 94% convergence of results in the measurement cycle. On the basis
of the obtained results, the usefulness of reflectometric methods in the study of the
moisture content of wastes was determined.

73. MACIE] GLINIAK, TOMASZ DROZDZ, PIOTR NAWARA, ANNA LIS,

MARIA SzZCZUKA
The effect of alternating magnetic field on chemical sewage sludge biological
treatment
In this study, effect of magnetic field on the wastewater treatment was analyzed.
During the experiment, biodegradation duration and magnetic density were changed
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within the ranges from 0 to 10 min, 0 to 50.0 mT and pH 5-7 respectively. These results
revealed that organic pollutant biodegradation processes under magnetic field were
stimulated, resulting in a higher efficiency of wastewater treatment. Biodegradation of
organic compounds under magnetic field could reach stable states after 7.5 min. The
organic compounds removal rate increase of magnetic density of the field, turning at
30.0 mT and pH 6.5.

74. MAREK SZYMCZAK, PIOTR GRZEJSZCZAK, ROMAN BARLIK

Control strategy for high frequency modular dual active bridge DC/DC
converter

The main topic on the article are the control strategies of high frequency modular
DC/DC converters, which are increasingly applied in electrical power systems, e.g. DC
microgrids, energy storage systems etc. The paper presents the dual active bridge
(DAB) modulation methods, and then their properties and implementation possibilities
in high frequency modular solutions were evaluated. Besides, their impact on important
parameters of modular systems (such as control resolution) was analyzed. The technical
aspects of choosing a digital controller for this systems as well as the implementing an
algorithm that provides very good dynamic properties, minimizing the circulating
current and supports for a large number of DAB modules are also presented.

75. JACEK BARTMAN, ALEKSANDER MARSZALEK

Analiza napieé i pradéw pobieranych przez zesp6l pomp wodociagowych

Praca dotyczy pomiardw i analiz napig¢ oraz pradéw pobieranych przez zespot pomp
wodociggowych. Zespo6t sktada sie z czterech pomp napedzanych silnikami indukcyj-
nymi z regulowang predkoscia obrotows, pracujacych w uktadzie wedrujacego falow-
nika. Analizie poddano r6zne punkty pracy uktadu wymuszajac tym samym jego funk-
cjonowanie w réznych konfiguracjach, wymagajacych pracy réznej liczby pomp oraz
silnikow. Oceniono stopien odksztatcenia pradu w badanych punktach, wykorzystujac
do tego celu analizy czasowe oraz czestotliwosciowe. Badania wykonano na specjalnie
przygotowanym stanowisku laboratoryjnym, wykorzystujac do rejestracji napi¢é oraz
pradoéw analizator jakosci energii Elspec BlaxBox4500 oraz dedykowane oprogramo-
wanie

76. PAWEL MICHALSKI, JERZY CHUDORLINSKI, KAROL MAKOWIECKI

System dystrybucji sygnalu do synchronizacji izolowanych sensoréw pradu i
napiecia

Wymdg izolacji galwanicznej sensorow do pomiaru pradéw i napigcia od trdjfazowej
sieci elektroenergetycznej SN, powoduje szereg probleméw zwigzanych z synchroniz-
mem probkowania, przesytaniem danych oraz zasilaniem sensoréw. Rozwigzanie tych
probleméw zaprezentowano W artykule. Praca zawiera opis unikatowego systemu
dystrybucji zasilania i sygnatu synchronizujacego izolowane galwanicznie sensory -
przetworniki probkujace prady i napiecia tréjfazowej sieci elektroenergetycznej SN.
Precyzyjna synchronizacja momentow pobierania probek jest wymagana ze wzgledu
na konieczno$¢ doktadnego pomiaru katow przesuni¢é¢ fazowych pomigdzy poszcze-
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golnymi pradami lub napieciami sieci SN, a w konsekwencji obliczen mocy, energii,
synchrofazoréw i warto§ci RMS. Oméwiony w artykule system dystrybucji sygnatu
synchronizujacego moze by¢ zastosowany w najnowszych rozwigzaniach pomiaro-
wych dedykowanych w elektroenergetyce — np. w systemach Merging Unit czy w
sterownikach polowych.

77. JERZY CHUDORLINSKI, PIOTR PRYSTUPIUK, ANDRZEJ GACEK,

PAWEL MICHALSKI
System do terapii i rehabilitacji fizykalnej
W artykule przedstawiono projektowany wielofunkcyjny system przeznaczony do
terapii i rehabilitacji fizykalnej do stosowania w placowkach medycznych oraz w
warunkach domowych. System sktada si¢ ze sterownika z panelem dotykowym, apli-
katorow i systemu e-zarzadzania. Zaimplementowane technologie ICT pozwalaja na
udostepnienie uzytkownikom ustugi e-zarzadzania poprzez efektywny monitoring
zabiegu oraz wynajmu sprzetu jako formy uzytkowania.

78. MAREK KOTT, ANDRZEJ BUJAK, JOANNA KOTT

The electricity consumption in selected sectors of the Polish economy

Energy has one of the most important roles in the life of society development. It is also
essential and necessary factor in the implementation of any business. The most prized
form of energy is electricity. The biggest of advantage of electricity is the ability to
convert it to any other form of energy (eg heat, mechanical). Constantly increasing
energy needs of state economies, dwindling fossil fuel resources and environmental
degradation caused by the extraction of raw materials and stimulate the production of
electricity force us to pay special attention to problems of energy policy, and thus on
energy security. The paper presents econometric models of electricity consumption for
the most important sectors of the Polish economy.

79. MARCIN WESOLOWSKI, ADAM CZAPLICKI

Modeling of flat inductor - workpiece heating systems for design of induction
heaters

Induction heating systems of geometry similar to Archimedes' spiral are frequently
used for heating of flat surface workpieces. Such solutions are characterized by
substantial variability of parameters, especially resistance and reactance of wokpiece
and inductor. The parameters are function of air gap thickness that determines the
electromagnetic field distribution on external surface of heated bodies. Basic task of
the article was to show important issues of numerical modeling of such induction
heaters, especially connected with proper selection of power sources. The influence
of some significant factors on surface distribution of thermal sources was described
for a volumetric heating technique. Performed numerical calculations were used to
select inductor type and its dimensions to meet a special requirements for heating
process. Numerical analysis were extended by circuit calculations of inductor -
workpiece system. Basing on field and circuit modeling, a real operating
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characteristics of heating system powered by voltage and current sources were
determined. Results can be very helpful in design process of similar induction
heaters.

80. PIOTR FABIJANSKI

Obszar pracy ukladu do poprawy jakosci energii elektrycznej UPQC

W artykule przedstawiono sposob wyznaczenia i analiz¢ obszaru pracy uktadu UPQC.
Obszar pracy jest to okrag wyznaczony na plaszczyznie zespolonej mocy pozornej S
okreslajacy mozliwe do uzyskania w uktadzie warto$ci mocy czynnej P i mocy biernej
Q. Obszar ten zostal wyznaczony przy zatozeniu, ze przebiegi napi¢¢ i pradow sa
sinusoidalne. Wyzsze harmoniczne pradu i napigcia sg pominigte. Obszar pracy zostal
wyznaczony w funkcji warto$ci zastosowanych elementéw RLC oraz napig¢ i pradow
wystepujacych w uktadzie oraz sieci zasilajacej. Rozpatrywane sg prady i napiecia sa
usrednione w przedziale czasu rownym okresowi przetaczen. W rezultacie w rozwaza-
niach mozna pomina¢ pulsacje bedace wynikiem przelaczen. W analizie przebiegow
sinusoidalnych wykorzystano wartosci skuteczne zespolone, ktore odpowiadaja tym
przebiegom.

81. TOMASZ ADRIKOWSKI, DAWID BULA, MARIAN PASKO

Three-phase active power filter with T-NPC type inverter

The paper presents an analysis of a three-phase active power filter (APF). The focus
was on selecting the appropriate output filter for APF with the T-NPC inverter. The
contents of switching frequency harmonics in the output currents for other inverter
topologies and various output filter structures were compared. The comparison was
carried out using simulations in the LTspice® environment. As a final result, the
structure of the LCL filter was proposed for the assumed parameters of the APF.

82. DARIUSZ SZTAFROWSKI, JACEK GUMIELA

Analiza rozkladu nat¢zenia pola elektrycznego w otoczeniu linii
elektroenergetycznych przeprowadzona dla odksztalconych przebiegéw napieé

z zawarto$cia wyzszych harmonicznych

Rosngca liczba odbiornikow elektrycznych, do ktérych budowy stosuje si¢ elementy
elektroniczne, stanowi coraz wigksze wyzwanie dla wytworcow energii elektrycznej i
operatorow sieci w zakresie dotrzymania odpowiednich parametrow zasilania. Niektore
uklady potaczen transformatoréw moga sprzyja¢ propagowaniu si¢ na uzwojenia
pierwotne pewnych grup wyzszych harmonicznych zwiazanych z okreslong sktadowa
symetryczng przebiegu trojfazowego. Celem niniejszego artykutu jest zbadanie
zawarto$ci harmonicznych napig¢ oraz pradow na wypadkowy rozktad pola
elektromagnetycznego wokot przewodow linii napowietrznych

83. ADAM GULCZYNSKI

Algorytm detekcji i lokalizacji znacznika alarmowego w systemach
antykradziezowych wykonanych w technologii akustomagnetycznej

Systemy antykradziezowe przeznaczone sa do zabezpieczenia towaré6w znajdujacych
si¢ w pewnej strefie chronionej. Otoczenie, w ktorym pracuje uktad pomiarowy bramki
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antykradziezowej narazony jest na znaczng ilo$¢ zaklocen generowanych przez
urzadzenia znajdujace si¢ w poblizu. Dobry system antykradziezowy powinien si¢
cechowaé niewielka liczba ,.fatszywych” alarmoéow, dlatego bardzo wazng role w
procesie zabezpieczenn odgrywa algorytm detekcji znacznika. W artykule
zaprezentowano algorytm detekcji znacznika umozliwiajacy efektywne przetwarzanie
odbieranego sygnatu, thumienie zaklocen i detekcje potozenia znacznika wzglgdem
strefy chronionej. W celu sprawdzenia poprawnosci dzialania algorytmu zbudowano
stanowisko testowe sktadajace sie z kilku bramek antykradziezowych. Przedstawiono
wyniki badan eksperymentalnych.

84. MACIEJ CIUBA, MICHAE WOJICIECHOWSKI, MACIE] OWSINSKI

Boundary condition type and results of simulated electric field distribution in
MYV cable termination

In this paper, comparison of numerical modeling of electric field distribution in single
phase MV heat-shrinkable XLPE cable termination with most probable assembly faults
was analyzed. Two types of voltages were applied as a boundary condition to the
model based on real object. First one is a typical electrostatic DC analysis and the
second one is an AC analysis and was applied for accessories with selected but popular
assembly faults. Taking it into account shows that many of earlier simulations of
electric field distribution based only on electrostatics could lead to incorrect results and
conclusions about highly electrically stressed areas in cable accessories.
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