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Institute of Control & Industrial Electronics  

 

current projects and activities 

A survey 

Zielona Góra, Polska, the 20-th of September 2013 

http://www.pw.edu.pl/wydarzenia/filmy/auala-pw-mini2.htm
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•Wprowadzenie 
 

•Przegląd projektów  
 

•Wybrane zagadnienia w sterowaniu sprzęgów energoelektronicznych 
AC-DC-AC pomiędzy odnawialnymi źródłami energii  a siecią 
elektroenergetyczną  
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The origins of Warsaw University of Technology (WUT) date 

back to 1826 when engineering education was begun in 

Warsaw Institute of Technology.  

 
Warsaw University of Technology is the largest academic school of 

technology in Poland, employing 2.000 professors. The number of 

students is 30.000, most of them study full-time. There are 17 faculties 

covering almost all fields of science and technology. All of them are 

situated in Warsaw except for one in the city Płock. 
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Faculty of Architecture 

 

 
  

 

 

  

 
  

 

Faculty of Chemical and Process Engineering 

  

 
  

 

Faculty of Chemistry 

  

 
  

 

Faculty of Civil Engineering 

  

 
  

 

 

 
  

 

Faculty of Electronics and Information Technology 

  

 
  

 

Faculty of Environmental Engineering 

  

 
  

 

Faculty of Geodesy and Cartography 

  

 
  

 

Faculty of Materials Science and Engineering 

  

 
  

 

Faculty of Mathematics and Information Science  

  

 
  

 

Faculty of Mechatronics 

  

 
  

 

Faculty of Physics 

  

 
  

 

Faculty of Power and Aeronautical Engineering 

  

 
  

 

Faculty of Production Engineering 

  

 
  

 

Faculty of Transport 

 

Faculty of Electrical Engineering 

Faculty of Automobiles and Heavy Machinery Engineering 

 

http://www.pw.edu.pl/english/fmatem.html
http://www.pw.edu.pl/wydarzenia/filmy/auala-pw-mini2.htm
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GENERAL INFORMATION 

 

http://www.ee.pw.edu.pl 
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ORGANISATION 

 

The Faculty is divided into five institutes: 

 
•  The Institute of Electrical Power Engineering,  
 

•  The Institute of the Theory of Electrical Engineering and Electrical Measurements, 
 

•  The Institute of Control and Industrial Electronics – (ICIE),  
 

•  The Institute of Power Engineering and High Voltage Technology,  
 

•  The Institute of Electrical Machines.  
 

•  The Faculty has two institute libraries. 
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 The history of the Institute of Control and Industrial Electronics goes back to 

1968 when in the Electrical Engineering Faculty the Chair of Fundamentals 

of Electronics and Control was established.  

 

In 1970 the Electrical Engineering Faculty was reorganized and five 

Institutes settled down there.  

One of them the Institute of Automatic Control and Industrial Electronics 

consisted of three divisions:  

 

– research on: control theory, image processing, 

system approximation and real-time system control. 

 

– research on: components and 

converters, control and signal processing in power electronics, power 

equipment. 

 

– research on: electrical drives and its 

control, converters for drive applications, non-conventional systems of 

power generation and power conditioning.  
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Electrical Drive Division

Head - Włodzimierz Koczara 

Prof. Dr.Sc., Ph.D.

Industrial Electronics  Division

Head – Roman Barlik  

Prof. Dr.Sc., Ph.D.

Control Division

Head – Bartłomiej Beliczynski 

Prof., Dr.Sc.,  Ph.D.

Warsaw University of Technology

Department of Electrical Engineering

Institute of Control and Industrial Electronics  

Director – Andrzej Dzieliński, Prof., Dr.Sc., Ph.D.

Deputy Director for Science and Research – Bartłomiej Ufnalski, Ph.D.

Deputy Director for Education - Paweł Fabijanski, Ph.D.
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Warsa

w

Lisbo

a

Le Havre

London

Glasgo

w

Nottingha

m

Aalbor

g

Narvik

Helsink

i

Aachen

Berlin

Paris

Darmsta

d

Rom

a

Prague

Zuerich

Padova

Lvov

Kiiev

Trondheim

St. Petersburg

Aalborg University (Denmark),  
University of Nevada (USA),  
Technische Universitat Berlin TU (Germany),  
University of Cergy-Pontoise (France),  
University of Federico Santa Maria (Chile),  
ENSEEIHT - Laplace (France),  
ETH Zurich (Switzerland),  
Alcala University (Spain),  
Technical University of Catalonia (Spain),  
University of Seville (Spain),  
Indian Institute of Science, Bangalore (India), 
 IKERLAN, Mondragón (Spain), 
Texas AM (Qatar),  
Technical University of Lisbon (Portugal) 
RWTH Aachen University (Germany) 
 etc 

Valparaíso, Chile

Warsaw

Pretoria

Newcastle

Ottawa

San Diego

Reno
Knoxville

Atlanta

Denver
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 Industrial cooperation of ICIE 
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http://www.isep.pw.edu.pl/ICG 

Prof Marian P. Kaźmierkowski 

PhD Dariusz Sobczuk 

PhD Mariusz Malinowski 

PhD Marek Jasiński 

MSc Małgorzata Bobrowska-Rafał  

MSc Szymon Piasecki 

MSc Michał Rolak  

MSc Grzegorz Wrona 

MSc Sebastian Styński 

MSc Marcin Sędłak 

MSc Krzysztof Rafał 

MSc Paweł Młodzikowski 

MSc Radosław Kot 

MSc Adam Milczarek 

MSc Kamil Antoniewicz 

MSc students 
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http://www.isep.pw.edu.pl/ICG 

1.Sulkowski Waldemar - 1986. "Transistor Inverter-Fed Induction Motor Drive with Space Vector Control" 

2. Nilsen Roy - 1987. "Modeling, Identyfication and Control of an Induction Machine" 

3. Maćkowiak Krzysztof - 1990. "Vector Control of Thyristor Voltage Source Inverter-Fed Induction Motor       

                                                   Drive" 

4. Walaszek Grzegorz - 1990. "Digital Modulators for Three-Phase Voltage Source Inverters" 

5. Bakalarczyk Jerzy - 1990. "Field Oriented Control of Motor Drive Based on Current Hysteresis Controllers" 

6. Gharib Ab-del Regal - 1990. "DC-Link Resonant Converter" 

7. Kasprowicz Andrzej - 1991. "Direct Torque and Flux Control of Inverter-Fed Squirrel-Cage Motor Drive" 

8. Kanoza Sławomir - 1994. "Resonant Link Three-Phase Inverters" 

9. Sobczuk Dariusz - 1999. "Application of ANN for Control of PWM Inverter-Fed Induction Motor Drives"  

10. Salem M. Salem - 1999. "PWM Control Techniques for Three-Phase Voltage Source Converters" 

11. Grabowski Paweł - 2000. "Neuro-Fuzzy Control of Inverter-Fed Induction Motor Drives"  

12. Filipek Piotr - 2001. "Control of Induction Motor Drive Without Measurement of Angular Speed" 

13. Janaszek Michał - 2002. "Direct Torque and Flux Control of Inverter-Fed Permanent Magnet Synchronous  

                                              Motor Drive" 

14. Malinowski Mariusz - 2001. "Sensorless Control Strategies for Three-Phase PWM Rectifiers"  

15. Bogusz Piotr - 2003. "Direct Torque Control of Switched Reluctance Motor Drives" 

16. Cichowlas Mariusz- 2004. "PWM Rectifier with Active Filtering"  

17. Pulkowski Mariusz - 2004. "Control Problems in Signal Processor Application of Four-Leg Inverters" 

18. Zelechowski Marcin - 2005. "Space Vector Modulated-Direct Torque Controlled (DTC-SVM) Inverter-Fed  

Induction Motor Drive"  

19. Swierczynski Dariusz - 2005. "Direct Torque Control with Space Vector Modulation (DTC-SVM) of Inverter-Fed Permanent 

Magnet Synchronous Motor Drive"  

20. Jasinski Marek - 2005. "Direct Power and Torque Control of AC/DC/AC Converter-Fed Induction Motor Drives"  

21.Moradewicz Artur - 2008."Contactless Energy Transmission System with Rotatable Transformer - Modeling, Analyze and 

Design„ 

 22. Antoniewicz Patryk - 2009. "Predictive Control of Three Phase AC/DC Converters"  

23. Kolomyjski Wojciech - 2009. „Modulation in multilevel converters” 

24. Wojcik Pawel - 2009. „Flux control and flux weakening in inductance motor” 
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      Zielona Góra, Polska, the 20-th of September 2013 

Przegląd projektów. 
Wybrane zagadnienia w sterowaniu sprzęgów 

energoelektronicznych AC-DC-AC pomiędzy odnawialnymi 
źródłami energii  a siecią elektroenergetyczną  

http://www.pw.edu.pl/wydarzenia/filmy/auala-pw-mini2.htm
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„ Wave Dragon” 

Wave Dragon principle 

Turbine outlet 

Reservoir 

Waves overtopping the 

doubly curved ramp 

The Wave Dragon is a slack-moored wave energy converter that can be 

deployed alone or in parks wherever a sufficient wave climate and a water 

depth of more than 25 m is found. 

Climate    Power production 

24 kW/m       12 GWh/y/unit 

36 kW/m       20 GWh/y/unit 

48 kW/m       35 GWh/y/unit 

Wave reflector 

www.wavedragon.net 
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„ Wave Dragon” 

www.wavedragon.net 

Wave Dragon  - The 1:4.5 prototype 

www.wavedragon.net 

prod_cond.wmv.wmv
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„ Wave Dragon” 

www.wavedragon.net 
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„ Wave Dragon” 

www.wavedragon.net 

Three-phase

grid

PWM

Rectifier
PWM

Inverter

GENERATOR

DC link

Transformer

Line Side 

Control 

(LSC)

Generator 

Side Control

(GSC)

WATER TURBINE

ROTOR 

BLADES

ELECTICAL 

SWITCH

POWER CONVERTERPOWER NETWORK

Water Flow
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E-learning Distance Interactive Practical 
Education,(EDIPE) 
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E-learning Distance Interactive Practical 
Education,(EDIPE) 

www.isep.pw.edu.pl/ICG 

www.isep.pw.edu.pl/icg/vlab/index.html
www.isep.pw.edu.pl/icg/vlab/index.html
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Region 
Classical 

SVM 

Adaptive SVM 

Typical Maximum 

1 6 4 7 

2 8 4 7 

3 6 4 7 

4 12 4 7 
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„ New direct power control for three-level DC/AC 
converter applied for wind turbine” 

From the top: ΨSα, ΨSβ [1Wb/div] Voltage USA [100V/div], Phase current  ISA [10A/div] 
Zoom: Voltage USA [50V/div], Phase current  ISA [2A/dz] 

Classical SVM                                                                  Modified SVM 
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„ New direct power control for three-level DC/AC converter 
applied for wind turbine” 

Efficiency comparison in 4th region
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„ New direct power control for three-level DC/AC converter 
applied for wind turbine” 

Classical SVM Modified SVM 

Tmax=39.3oC Tmax=38.4oC 
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„ Investigation and elaboration of new cascade topology of 
sigle-phase multilevel PWM converter” 
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„ Investigation and elaboration of new cascade topology of 
sigle-phase multilevel PWM converter” 
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„ Investigation and elaboration of new cascade topology of 
sigle-phase multilevel PWM converter” 
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„ Direct Power Control Space Vector Modulated  
for Three-Phase PWM rectifier (55kW-300kW)” 

Industrial project 
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Twerd - Three-level npc inverter 
 MFC810M (250 – 630 kW; 1140 V) 

Industrial project 
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Twerd - Three-level npc inverter 
 MFC810M (250 – 630 kW; 1140 V) 

Industrial project 
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Twerd - Three-level npc inverter 
 MFC810M (250 – 630 kW; 1140 V) 

Industrial project 

  

Steady steate operation  at output frequency 50Hz and  phase current 200A 
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Twerd - Three-level npc inverter 
 MFC810M (250 – 630 kW; 1140 V) 

Industrial project 
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Small variable speed wind turbine  
with energy storage module 
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Small variable speed wind turbine  
with energy storage module 

   1     187.5   597.0      --

   2     375.0   577.0   25.48

   3     562.5   557.0   21.04

   4     750.0   537.0   16.98

   5     937.5   517.0   14.35

   6   1125.0   497.0   12.39

   7   1312.5   477.0   10.83

   8   1500.0   457.0    9.51

   9   1687.5   437.0    8.40

 10   1875.0   417.0    7.45

 11   2062.5    397.0   6.62

 12   2250.0   377.0    5.90

 13   2437.5   357.0    5.27

 14   2625.0   337.0    4.73

 15   2812.5   317.0    4.27

 16   3000.0   297.0    3.90

 17   3187.5   277.0    3.65

 18   3375.0   257.0    3.60

 19   3562.5   237.0    3.60

 20   3750.0   217.0    3.60

 20*  3700.0   222.3    3.60

   0          --          --         --

Oś wirnika
     r

  [mm]

    c

  [mm]


 [stop.]Nr

r

c

Szczegół "A"

- Widok od strony grzbietu profilu, bez skręcenia.

- Kierunek obrotów zgodny z ruchem wskazówek

zegara, patrząc od strony wiatru.

0.35cNa całej długości

łopaty

A A

Prototype of SWT’s blade 
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Small variable speed wind turbine  
with energy storage module 
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Small variable speed wind turbine  
with energy storage module 
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Small variable speed wind turbine  
with energy storage module 

Influence of cogging  and friction torques  for WT eficiency 
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I.

II.

III.

IV.

V.

VII.

VI.

Lab setup 

From the top: mode of operation, phase voltage 
uLa, phase current iLa, dc-link voltage UDC 

Small variable speed wind turbine  
with energy storage module 
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Środek masyŚrodek aerodynamiczny

Cięgno

Siłownik

y

x

z
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0
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D
0 A,B

E

AD
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650 4000 1000

1
6

0
0

200

Le

L

e1

Small variable speed wind turbine  
with energy storage module 
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Small variable speed wind turbine  
with energy storage module 
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Small variable speed wind turbine  
with energy storage module 
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Investigation and development of simplified topology for 
three-level NPC AC/DC/AC converter for wind turbines 
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Transformerless four-leg three-level converter for 
renewable energy systems 
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Przekształtnik podwyższający 

napięcie (2 sekcje)

Falownik napięcia

SEE

il1 il2

iline

ipv

udcupv2

upv1

upe

uline

Lline

Lline
Cline

Cf- Cf+

2xLin

2xCin

Cpv Kondensatory kompensacyjne

SN SL
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Regulator upv Regulator il Modulator

PWM

Algorytm 

śledzenie mocy 

szczytowej

+
-

PI
il*

PI 

il

D*

upv

upv* δilδil
MPPT 

upv

il ppv

+
-

Regulator udc 

Transformacja 

Parka

Rezonansowy

regulator iline z 

kompensacją 

wyższych 

harmonicznych

Filtr 

dolnoprzepustowy 

Filtr 

adaptacyjny

Filtr 

dolnoprzepustowy 

Modulator

PWM

ω'f

PMR

iline,max*

PI 
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udc
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LPF  
cosΘ’ 

iline*

uline αβ 
dq LPF + ∫ 

SOGI-

QSG

Θ’u’line

qu’line

uq

ud ωc

+

ω
cos()

uconv*δudc
δiline

+
-

+
-

Series of single-phase (2,3 and 5.5kW) high efficiency 
 and transformerless DC/AC converters for PV panels  

Industrial project 
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Line voltage (green), line current  (purple), leakage current (brown); (Cpv=13 nF, Cf+= Cf -=1 uF)  
  

Series of single-phase (2,3 and 5.5kW) high efficiency  
and transformerless DC/AC converters for PV panels  

Industrial project 
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Twerd – Series of high efficiency and transformerless 
DC/AC converters for PV panels (2, 3 i 5.5kW)  

Industrial project 
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Twerd – Series of high efficiency and transformerless 
DC/AC converters for PV panels (2, 3 i 5.5kW)  

Industrial project 

  

Mariusz Malinowski 
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Twerd – Series of high efficiency and transformerless 
DC/AC converters for PV panels (2, 3 i 5.5kW)  

Industrial project 

  

Mariusz Malinowski 
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      Zielona Góra, Polska, the 20-th of September 2013 

Wybrane zagadnienia w sterowaniu sprzęgów 
energoelektronicznych AC-DC-AC pomiędzy odnawialnymi 

źródłami energii  a siecią elektroenergetyczną  

http://www.pw.edu.pl/wydarzenia/filmy/auala-pw-mini2.htm
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Elaboration of three-phase AC/DC converter  

(series 5 - 400 kVA) resistant for different grid 

disturbances – Green Converter 
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Green Converter – Control Block Scheme 
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AC-DC Converter possible applications 
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Some control methods of an AC-DC-AC 
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Green Converter - Control 
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Green Converter - Control 
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Green Converter - Control 
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Green Converter - Control 
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Simulation results 

67 

Start of the Harmonic Compensator. From the top: DC-link 
voltage, grid voltages, grid currents, DC-link current. 

Start of the HC operation with 20% of 5th harmonic, 15% of 7th harmonic and 
10% of 11th harmonic distortion in grid voltage is presented. The harmonics 
compensation was switched on in time t(s)= 0.3s. 
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Simulation results 

68 

60% Voltage dip in Phase A (a) without dips compensation and (b) with 
dips compensation in 400kVA rated power system. From the top DC-link 
voltage, grid voltages, grid currents and DC-link current. 

(a) (b) 
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Simulation results 

69 

Step change of the load with 60% Voltage dip in Phase A and higher 
harmonics distortion (20% of 5th harmonic, 15% of 7th harmonic and 
10% of 11th harmonic distortion). From the top DC-link voltage, grid 
voltages, grid currents and DC-link current. 
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Simulation results 

70 

Single phase shift from 120 degree to 90 degree in Phase B; (a) without 
compensation and (b) with dips compensation in 400kVA rated power 
system. From the top DC-link voltage, grid voltages, grid currents and 
DC-link current. 

(a) (b) 
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5-15kVA Experimental platform 

71 

Back panel 

Danfoss Twerd 
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55kVA Experimental platform 

72 

1. Power supply with autotransformer 2. AC-DC converter (Grid Convertr), 3. DC-
AC converter (Personal Convertr), 4. Control platform - TMS 28335, 5. Control 
platform - dSpace 1103, 6. Power Quality Analyzer- Fluke. 

  
 

1

2

3

4

5

6
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Investigated systems 

73 

• Active Rectifier 

DC

AC

C
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DPC- SVM
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QREF
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DC Load

RDC

Grid Simulator
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CLCL

Supplying Grid / 

DC

AC

C

AC

DC

C

Transformer 1

Transformer 2
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DPC- SVM
PREF
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RDC/ Chopper

Mes . U1 , I1

LCONV

CLCL

LGRID_2 LCONV_2

CLCL_2

Auto-Transformer

Supplying Grid

Supplying Grid/ 

Grid Simulator

• Back-to-Back (Energy Transfer) 
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Elaboration of three-phase AC/DC converter  

(series 5 - 400 kVA) resistant under 

 different grid disturbances – Green Converter 

DC

AC

C

AC

DC

C

Transformator  1

Transformator  2

LGRID

DPC-SVM

UDC_REF

QREF

DPC-SVM

PREF

QREF

GC PC

Pom. U2, I2

RDC/Chopper

Symulator sieci

California 

Instruments

Pom. U1, I1

LCONV

CLCL

LGRID_2 LCONV_2

CLCL_2

1103

Pomiary



Marek Jasinski  

W
a
rs

a
w

 U
n
iv

e
rs

it
y
 o

f 
T
e
c
h
n
o
lo

g
y
, 

F
a
c
u
lt
y
 o

f 
E
le

c
tr

ic
a
l 
E
n
g
in

e
e
ri

n
g
 

In
s
ti
tu

te
 o

f 
C
o
n
tr

o
l 
&

 I
n
d
u
s
tr

ia
l 
E
le

c
tr

o
n
ic

s
 

U
l.
 K

o
s
z
y
k
o
w

a
 7

5
, 

0
0
-6

6
2
 W

a
rs

a
w

, 
P
o
la

n
d
. 

T
e
l:

+
4
8
2
2
6
2
8
0
6
6
5
, 
F
a
x
:+

4
8
2
2
6
2
5
6
6
3
3
 

5-15 kVA Experimental Results 

75 

Generating operation of the grid conected AC-DC Converter 
(GC) with supplying voltage distorted by higher harmonics 
(15% of 5th, 10% of 7th and 5% of 11th harmonics) 

 

A – Grid Voltage, UDC 

Voltage 
B – converter currents,  
IDC current 
C – THD of voltage 
(15.9% / 16.1%) 
D – THD of current  
(22.3% / 1.8%) 

 
 
 

A. C. 

D. B. 
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Dips Compensation (5-15kVA) 

Voltage dip (30%) in phase A, without  dips compensation algorithm 

IABC 

IDC 

UDC 

UABC 

ITHD=20.3% 

UTHD=1.5% 



Marek Jasinski  

W
a
rs

a
w

 U
n
iv

e
rs

it
y
 o

f 
T
e
c
h
n
o
lo

g
y
, 

F
a
c
u
lt
y
 o

f 
E
le

c
tr

ic
a
l 
E
n
g
in

e
e
ri

n
g
 

In
s
ti
tu

te
 o

f 
C
o
n
tr

o
l 
&

 I
n
d
u
s
tr

ia
l 
E
le

c
tr

o
n
ic

s
 

U
l.
 K

o
s
z
y
k
o
w

a
 7

5
, 

0
0
-6

6
2
 W

a
rs

a
w

, 
P
o
la

n
d
. 

T
e
l:

+
4
8
2
2
6
2
8
0
6
6
5
, 
F
a
x
:+

4
8
2
2
6
2
5
6
6
3
3
 

Dips Compensation (5-15kVA) 
 

Voltage dip (50%) in phase A, with  dips compensation algorithm 

IABC 

IDC 

UDC 

UABC 

ITHD=1.2% 

UTHD=2.1% 
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• Simulation and experimental results shown stable operation 
of the Grid Connected Converter (GC) during grid voltage 
disturbances, additionally modules in algorithm gives ability 
for higher harmonics compensation.  
 

• Experimental investigation has shown that presented control 
method can be improved for better operation with higher grid 
impedance value. 
 

• Presented method is promising control algorithm for growing 
number of GC AC-DC power electronic converters operating as 
an interface between the grid and Renewable Energy Sources 
(RES) or Active Loads (AL). 
 

•The main achievements is a novel control structure applicable 
to standard, serially produced converters.  
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More information: 
www.isep.pw.edu.pl/ICG 

“Everyone needs an energy”! 

Energoelektronika 


