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ISIEP SEMINARIUM
ENERGOELEKTRONIKA W ROZPROSZONEJ ENERGETYCE I POJAZDACH
ELEKTRYCZNYCH

20 wrzesnia 2013 r., Uniwersytet Zielonogorski 1
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Wprowadzenie
Przeglad projektow
-Wybrane zagadnienia w sterowaniu sprzegdow energoelektronicznych

AC-DC-AC pomiedzy odnawialnymi zrédtami energii a siecig
elektroenergetyczng
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Warsaw University of Technology, Faculty of Electrical Engineering
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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 Ptock.
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Warsaw University of Technology, Faculty of Electrical Engineering
Institute of Control & Industrial Electronics

Ul. Koszykowa 75, 00-662 Warsaw, Poland. Tel:+48226280665, Fax:+48226256633
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Faculty of Electrical Engineering

® Faculty of Architecture j" ; = _
e Faculty of Automobiles and Heavy Machinery Engineerisizis;

4

e Faculty of Chemical and Process Engineering =
e Faculty of Chemistry

@ Faculty of Civil Engineering

® Faculty of Electrical Engineering

e Faculty of Electronics and Information Technology
@ Faculty of Environmental Engineering

® Faculty of Geodesy and Cartography

e Faculty of Materials Science and Engineering

e Faculty of Mathematics and Information Science

@ Faculty of Mechatronics

® Faculty of Physics

® Faculty of Power and Aeronautical Engineeri

® Faculty of Production Engineering

® Faculty of Transport
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Faculty of Electrical Engineering

GENERAL INFORMATION \\/
The Faculty of Electrical Engineering was established in 1921.

It is located in the Electrical Engineering Building, in the Mechanics
Building and partly in 3 other buildings which are situated on the
University's Central Campus.

Student enrolment to the Faculty is approximately 400 annually
and the total number of students is about 2000, including extra-
mural students.
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The Faculty employs an academic staff of 167, including 23
DI W professors, 10 associate professors and 134 assistant professors.
g? These are supported by 110 technical and administrative staff.

ISIEP http://lwww.ee.pw.edu.pl
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Faculty of Electrical Engineering

ORGANISATION

The Faculty is divided into five institutes:

» The Institute of Electrical Power Engineering,

» The Institute of the Theory of Electrical Engineering and Electrical

» 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:

*Control Division — research on: control theory, image processing,
system approximation and real-time system control.

*Industrial Electronics Division — research on: components and
converters, control and signal processing in power electronics, power

Institute of Control & Industrial Electronics

Ul. Koszykowa 75, 00-662 Warsaw, Poland. Tel: +48226280665, Fax:+48226256633

Warsaw University of Technology, Faculty of Electrical Engineering

equipment.
P | W . . L . . .
*Electrical Drives Division — research on: electrical drives and its
g control, converters for drive applications, non-conventional systems of

power generation and power conditioning.

Marek Jasinski



7zeieNlnstitute of Control and Industrial Electronics e'
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Warsaw University of Technology
Department of Electrical Engineering

Institute of Control and Industrial Electronics

Director — Andrzej Dzielinski, Prof., Dr.Sc., Ph.D.
Deputy Director for Science and Research — Barttomiej Ufnalski, Ph.D.
Deputy Director for Education - Pawet Fabijanski, Ph.D.

Y
\
Control Division Industrial Electronics Division Electrical Drive Division
Head — Barttomiej Beliczynski Head — Roman Barlik Head - Wiodzimierz Koczara
Prof., Dr.Sc., Ph.D. Prof. Dr.Sc., Ph.D. Prof. Dr.Sc., Ph.D.
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Warsaw University of Technology, Faculty of Electrical Engineering

o

Institute of Control & Industrial Electronics

Ul. Koszykowa 75, 00-662 Warsaw, Poland. Tel: +48226280665, Fax:+48226256633

=

ISIEP

International partners of ICIE

**Aalborg University (Denmark),

s*University of Nevada (USA),

s*Technische Universitat Berlin TU (Germany),
**University of Cergy-Pontoise (France),
s*University of Federico Santa Maria (Chile),
+*ENSEEIHT - Laplace (France),

**ETH Zurich (Switzerland),

+»*Alcala University (Spain),

**Technical University of Catalonia (Spain),
**University of Seville (Spain),

s*Indian Institute of Science, Bangalore (India),
+* IKERLAN, Mondragon (Spain),

+»*Texas AM (Qatar),

s¢Technical University of Lisbon (Portugal)
**RWTH Aachen University (Germany)
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Industrial cooperation of ICIE

MED[H1].,

AC & DC POWER SOLUTIONS

TRACTION CONVERTERS | TWERD |

i\ I D
FRaipmw

Polskie Sieci Elektroenergetyczne
Operator 5.A.
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Intelligent Control Group - ICG

Prof Marian P. Kazmierkowski
PhD Dariusz Sobczuk

PhD Mariusz Malinowski
PhD Marek Jasinski
MSc Matgorzata Bobrowska-Rafat
MSc Szymon Piasecki
MSc Michat Rolak

MSc Grzegorz Wrona
MSc Sebastian Stynski
MSc Marcin Sedtak

MSc Krzysztof Rafat
MSc Pawet Mtodzikowsk
MSc Radostaw Kot

MSc Adam Milczarek

MSc Kamil Antoniewicz

Warsaw University of Technology, Faculty of Electrical Engineering

MSc students
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INTELLIGENT CONTROL GROUP
_—---:>--s--5;—,;,m,smsssmsesesse

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. Mackowiak Krzysztof - 1990. "Vector Control of Thyristor Voltage Source Inverter-Fed Induction Motor
Drive"
. Walaszek Grzegorz - 1990. "Digital Modulators for Three-Phase Voltage Source Inverters"
. Bakalarczyk Jerzy - 1990. "Field Oriented Control of Motor Drive Based on Current Hysteresis Controllers"
. Gharib Ab-del Regal - 1990. "DC-Link Resonant Converter"
. Kasprowicz Andrzej - 1991. "Direct Torque and Flux Control of Inverter-Fed Squirrel-Cage Motor Drive"
. Kanoza Stawomir - 1994. "Resonant Link Three-Phase Inverters"
. 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 Pawet - 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 Michat - 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 Torgue 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,

© 00 ~NO 01~

Institute of Control & Industrial Electronics

Ul. Koszykowa 75, 00-662 Warsaw, Poland. Tel:+48226280665, Fax:+48226256633

Warsaw University of Technology, Faculty of Electrical Engineering

P W 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”
ISIEP
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Przeglad projektow.
Wybrane zagadnienia w sterowaniu sprzegéw
energoelektronicznych AC-DC-AC pomiedzy odnawialnymi
zrodtami energii a siecig elektroenergetyczng
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,oensorless inverter drive with Direct Torque
Control SVM for 160kW induction motors based
on new signal processor”
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,oensorless inverter drive with Direct Torque
Control SVM for 160kW induction motors based
on new signal processor”
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yoensorless inverter drive with Direct Torque
Control SVM for 160kW induction motors based
on new signal processor”

Polski
Produkt canowni Panstwo,
Praysziosci

Bl 5 THE BELGIAN AND INTERNATIONAL TRADE FAIR
FOR TECHNOLOGICAL INNOVATION
Dyplom &

Wyriznienie w Konkursie

SALON
INTERNATIONAL
DES INVENTIONS

GENEVE

Polski Produkt Przyszlosci 2006

Warsaw University of Technology, Faculty of Electrical Engineering
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Zaktad Energoelektroniki TWERD ‘

STOWARZYSZENIE POLSKICH WYNALAZCOW | RACJONALIZATOROW
ZARZAD TARGOW WARSZAWSKICH S. A.

“Xy DYPLOM |/
€ )

MIEDZYNARODOWA WYSTAWA WYNALAZKOW
IWIS 2008

SREBRNY MEDAL

dla

mgr inz. Jaroslaw Zaleski

magr inz. Krzysztof Rybacki

dr inz. Mariusz Malinowski
mgr inz. Michat Twerd

Zakiad Energoelektroniki .TWERD"
za wynalazek
TYPOSZEREG PRZEMIENNIKOW

CZESTOTLIWOSCI
MFC-710 O MOCY DO 315 W

Prezes SEWiR Dyrektor ZTW S. A
bl
Adam Ry ki Stawornir Majman
= Warszawa, 5 czerwca 2008 &

| - |
T . R | Zakiad Bnergoclektroniki TWERD, Torus Y

Dyplom

Komisja Konkursowa
XI1I Migdzynarodowych Targéw Automatyki i Pomiaréw

ZXOTY MEDAL
AUTOMATICON® 2006

dla wyrobu

PRZEMIENNIK CZESTOTLIWOSCI MFC 710

Wystawca i Producent: Zaklad Energoelektroniki TWERD
Prze

wodniczacy Komisji Konkursowe
AUTOMATICON® 2006

Jan Maciej Koscielny

Marek Jasinski

Bronze medal

Dyplom

GRAND PRIX

im. prof. Roberta Szewalskiego

dia

Zaktadu Energoelektroniki TWERD

z Torunia

za
przemiennik czestotliwosci typu MFC 710
0 sterowaniu wektorowym DTC

Targi Nauki i Techniki
TECHNICON 2005




Warsaw University of Technology, Faculty of Electrical Engineering
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Future Network Vision
Value added

‘ services

Wave Dragon MW
www.wavedragon.net
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» Wave Dragon”

Wave Dragon principle
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 kKW/m 12 GWh/y/unit

7 36 kW/m 20 GWh/y/unit
& . 48 kKW/m 35 GWh/y/unit

P
e I

Wave reflector

Waves overtopping the

_ doubly curved ramp
Reservolr
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» Wave Dragon”

Wave Dragon - The 1:4.5 prototype

www.wavedragon.net

™
[}
©
©
n
~
©
~
o
0
<
+
x
©
w
n
©
©
o
©
~
©
N
o
0
<
+
K2
l_
©
C
1O
o)
o
2
©
(2]
(o
©
=
o~
©
g
o
o
)
~
©
2
o
X~
>
N
(2]
]
v
=)

(@)]
C
=
()
()
=
()}
c
L
©
O
=
)
O
9
L
Y—
o
>
=
=
O
©
L
>
(@)}
2
o
C
o
O
()
|_
Y—
o
>
5=
()]
.
()
2
C
-]
2
©
(9]
—
g

g
S
S
O
L
w
—
9
5
%)
S
2
~
!
IS
S
S
O
N
o
3
3
N
S
S
~

o
=

ISlEP
www.wavedragon.net

21

Marek Jasinski
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E-learning Distance Interactive Practical
Education,(EDIPE)

Theory Application and power converter topologies are still expanding thanks to improvernents in —
PWM Methods| 3emiconductor technology, which offer higher voltage and current rating as well as better switching

characteristics. On the other hand, the main advantages of modern power electronic converters such —— ' |

Examples | as: high efficiency, low weight and small dimensions, fast operation and high power densities are being |
achieved trough the use of the so called switch mode operation, in which power semiconductor devices oR Jl/ PR ] o J |/ &
are controlled In ON/OFF fashion. This leads to different types of Pulse Width Modulation (PWM), which - w = - "

is high-speed process ranging - depending on a rated power - from a few kHz (moter centrol) up to

several MHz (resonant converters for power supply)

Fig.1 presents three-phase voltage source PWM converter, which is the most popular power

conversion dreult used in industry. This topology can work In two modes

Fa.1Thréée- phicie thrge- level valtage source PWM canverter,

- inverter - when energy, of adjusted amplitude and frequency, is converted from DC side to AC side.
This mode is used in variable speed drives and AC power supply incduding uninterruptible power supply
(UPS),

- rectifier - when energy of mains (50 Hz or 60Hz) is converted from AL side to DC side. This mode

Peilaimance xgnilcanily d=pznas an canbal melhads and Lype al madulatan,
Tne main Jillervence Dalwasn lwa leveland Lnee kvelcanyeilsis & hal in caze af theee layvel
case Lhime slales aie used in ane phase [Fig 2], and in lwa lkevel wa slales s paifaimed. Sa

has application in power supply with Unity Power Factor (UPF). avay k=g may acheve thee Jillziant vallage bevels inoelatan 1a negbal painl: pasilive slals
[Z-zlal=], negalive slal= [D-slal=) and z=ia slale [1-zlale=), whal in combinalan wilh Lhiee b=gs
allaws lar Lwenly zevean dilleienl swilching slalex, Z-xlale = sel by wilching an lwa lap swilches
and Luining all lwa kwesl mwilchas, Valtage levelal +UDC 2 = alained. Switzning all wa lap
=rilchex and mwilching an lwa lawesl anexs praydexs us wilh D-slale and vallags bewelal -UCC/2,
Slal= 1 ix achieved Lhiaugh swilching all bwa auler Zwilches and swilching an Lie lwa inne:
=eilches, 5o theie gie pwanly -seven pamsible seilching slales in e hiee-leval NPC canveiie,

R

Warsaw University of Technology, Faculty of Electrical Eng

irtual Laborato R
. ry rtual Laboratory #
o> 0 Q of Pulse Width Modulation of Pulse Width Modulation for 3-level converter
£ .E 8 HENU:.
| -
() : n Thez ane bwa majar mullilevel lapalges: dade-clamped canveil= and flying-cap canveibar,
() O FwH Helnads Fusl lapalagy - dade clampsd = aspecially papular in tniee-levalapplcatan, Tne thise-laval
C O N waizan iz calked neubal-painl-clamped canverie [NPC) (Fig 1], The main advanlage af this
= U o lapakgy i iehalively kaw number al capacilais uzed zince diades aie piefened ham ecanamical
“ o) painlal vew, Gamea dzadvanlages =;isl aka, haugn, miling dade-clamps=d lapalagy anky 1a
U < Ihime-lavel applicalians, Fuslly, Lhe high vallage sbexxan clamping dades [ar canverleis wilh
+ maie Whan thiee kvels S=candly, Lhe abjeclive al chaige balance al capacilars in CE-link =
Q) '><- g praved Lo be impazible fa0 lapalagies wilh nign numper af kevels [=1)] under same apeiating
— © candilianz, Addilanally, even Lhaugh puapsr canlalal thee-level lapakigy sabees vallage balance
LLI w pablem, a law Tequency ripple in ihe neulial painl palenlial appedis when Lhe syslem & warking
~ wilh lge madulatan | ndices ang law pawe faclais, & cansaquence vallage sbe=s al
-~ g semicanduclar devioes 5 highe Lhan B UDC and law-lequency dislarlian may be abzeived in Lhe
AC wallage.
m 8 E E a Com Fig.1 pre=enis (nize-phass twa-level HPC vallage sauice F'H canveils, This apalgy can waik
e Ie) in lwa mades;
k o~ L - ifvertér - whan eneigy, af adjuzslad amplilude and hequency, = canveil=d lam 0O sde Lo &
ay 1] =3
'ld g =de. This made = uzad in vaiable speed dives and & pawsr supply including uninl=nuplipke
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Performance significantly depends on control methods and type of modulation. Therefore the PWM
converter, should perform some general demands like

- wide range of linear operation,

- rinimal number of (frequency) switching to keep low switching losses in power components, i B
- law cantent of higher harmanics in voltage and current, because they produce additional losses and
noise in load,

- elimination of fow frequency harmonics (in case of motors it generates torque pulsationy,

I S E P - operation in overrodulation region inciuding square wave,

Fig. 2The stabem of three phame three level voltage source PWM canverter,
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» New direct power control for three-level DC/AC
converter applied for wind turblne
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» New direct power control for three-level DC/AC converter
applied for wind turbine”
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» New direct power control for three-level DC/AC converter
applied for wind turbine
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stigation and elaboration of hew cascade topology of sigle-
| phase multilevel PWM converter”
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estigation 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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» 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)”
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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

b ath J Save Recall ‘ MuScope

Tek  Run Hi Res 12 Bis 16 dpr 08 09:41:03 @
' ' ' ' : : ' ' Chd Position
0.0diy

Chd Scale

100.04

()
2.0
o C
2o
S 0
=
S
0~
9 M
[T
y
LR
Z 3
20
O

S
& B
Sha
2 3
S S
S
G

2
7

§O
'Eg
2]
2
©

=5

)
™0
©o
©
N
I
0
N
I
©
<
+
X
©
w
0
©
©O
o
@
I
©o
N
I
©
<
+
O
'_
°
c
Ly
[$)
a
=
©
[}
P
=
I
©o
©
o
o
N
~
©
2
o
~
>
N
(%]
o
X
]

Ch1 200y 2004 4 Orns s B00ns4at
1008

o
=

ISIEP Steady steate operation at output frequency 50Hz and phase current 200A

Marek Jasinski



)
2.0
o C
2o
I
=
e
0~
9 M
w e~
ay
LR
Z 3
20
O

S
& B
S
2
S S
s
‘s

2
‘»

§O
.Eg
)
2 S
©

=5

)
™0
©o
©
N
I
0
N
I
©
<
+
X
©
w
0
©
©O
o
@
I
©o
N
I
©
<
+
O
|_
©
c
o
[$)
a
=
©
[}
P
=
I
©o
©
o
o
N
~
©
2
o
~
>
N
(%]
o
X
]

o
=

ISIEP

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

Industrial project

I ath ‘ Save Recall ‘ MuyScope
Telk  Stopped 16 fpr 08 12:54:03

SO0y SO0y M 1.0 400 pz ,l'p[
G008 # Chd

Marek Jasinski



Warsaw University of Technology, Faculty of Electrical Engineering
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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
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Small variable speed wind turbine
with energy storage module

Power curve of WT
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;‘ tlﬂn"nwu \" Small variable speed wind turbine
'?‘i 7 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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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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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
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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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Wybrane zagadnienia w sterowaniu sprzegéw
energoelektronicznych AC-DC-AC pomiedzy odnawialnymi
zrodtami energii a siecig elektroenergetyczng

r

Marek Jasinski
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http://www.pw.edu.pl/wydarzenia/filmy/auala-pw-mini2.htm

Elaboration of three-phase AC/DC converter
(series 5 - 400 kVA) resistant for different grid
disturbances — Green Converter

Grid Converter (GC)
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Institute of Control & Industrial Electronics
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Power modularity of AC-DC converter
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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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Simulation results

(V) :tis)
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uleg
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'm tig)

mA /‘\/\ : O\ ﬁ/

[\

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
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(a) (b)

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.
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Simulation results

750.0 -

(V) :(s)

500.0 -
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1.0k

G000 e
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-1ilg
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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
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(a) (b)

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.
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5-15kVA Experimental platform
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55kVA Experimental platform
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1. Power supply with autotransformer 2. AC-DC converter (Grid Convertr), 3. DC-
1s |l EP AC converter (Personal Convertr), 4. Control platform - TMS 28335, 5. Control
platform - dSpace 1103, 6. Power Quality Analyzer- Fluke.
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Investigated systems
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Elaboration of three-phase AC/DC converter
(series 5 - 400 kVA) resistant under
different grid disturbances — Green Converter
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5-15 kVA Experimental Results

A - Grid Voltage, Upc
Voltage

B - converter currents,
Ipc current

C - THD of voltage
(15.9% / 16.1%)

D - THD of current
(22.3% / 1.8%)

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)
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Voltage dip (30%) in phase A, without dips compensation algorithm
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Dips Compensation (5-15kVA)
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Conclusions

« 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:
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