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Munich School of Engineering (MSE)
Integrative research center
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Group “Control of renewable energy systems (CRES)”
Team (8 PhD candidates, 3 PhD collaborations)

H. Eldeeb, M.Sc.

(CRES, 09/2015)

C. Dirscherl, M.Sc.

(CRES, 01/2014)

C. Hackl, Dr.-Ing.

(CRES, 01/2014)

J. Kullick, M.Sc.

(CRES, 10/2015)

K. Schechner, M.Sc.

(CRES, 01/2014)

M. Landerer, M.Sc.

(CRES, 06/2016)

External PhD candidates . . . and collaborations with EAL (Prof. Kennel)

Z. Zhang, M.Sc.

(CRES/EAL,07/2015)

S. Krüner, M.Sc.

(SINNPower,11/2015)

A. Birda, M.Sc.

(BMW, 04/2016)

F. Bauer, M.Sc.

(EAL)

M. Abdelrahem,

M.Sc. (EAL)

A. Ayad,

M.Sc. (EAL)
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Group “Control of renewable energy systems (CRES)”
Research projects (all related to the electrical system)

Großwindkraft

Effizienz+Zuverlässigkeit

Kleinwindkraft

Reluktanz-SM (ď 50 kW)

Flugwindkraft

Fehlertolerante Regelung

Wellenkraft (SinnPower)

Effizienz+Zuverlässigkeit

E-Mobilität (BMW)

Effizienz+Zuverlässigkeit

Geothermie

Fehlertolerante Regelung

Energienetze

Vier-Leiter-System
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Group “Control of renewable energy systems (CRES)”
Funding

Computationally-efficient
direct MPC for WTS

Robust and fault-tolerant low-level
control of the electrical drive system

Airborne Wind Energy
System Modelling, Control & Optimisation

Klein-Windkraftanlagen mit
Reluktanz-Synchrongenerator

Geothermie Allianz Bayern:
Teilprojekt Tauchelkreiselpumpe

Forschergruppe CRES
Fokus: Windkraftanlagen

CleanTeachCampus Projekt:
Teilprojekt Stromnetze
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Group “Control of renewable energy systems (CRES)”
Research focus and publications: Electrical components of e.g. large-scale wind turbine systems

Control

Operation management

Turbine Gear Generator
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Modeling & control WTS (chapter) [1]

Dynamic power flow [1, 2]

Machine topologies
‚ PMSG [1, 3, 4]
‚ DFIG [2, 5, 6]
‚ RSM [7–9]

Speed control
‚ encoderless [6, 10, 11]
‚ parameter-free [12, 13]

Impacts of non-ideal
torque control [3, 14, 15]

Generator current control
‚ parameter-free [7]
‚ model-based [1, 8, 9, 16]
‚ MTPA, MTPV [17–19]

DC-link control [1, 16, 20–23]

Grid current control
‚ RL filter [1, 20, 21]
‚ LCL filter [16, 24, 25] Grid faults

[24, 25]

Grid synchronization
‚ PLL [1]
‚ geberlos [26, 27]

Power control [1, 26]

Converter topologies
‚ Two-level converters [1, 1, 16, 20–23]
‚ Three-level NPC converters [26–29]

Online parameter
estimation DFIG [5]

Further contributions
‚ Dynamic friction modeling (chapter) [30]
‚ Non-identifier based adaptive control

in mechatronics (monograph) [31]
‚ Airborne wind energy (chapters) [23, 32, 33]
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Group “Control of renewable energy systems (CRES)”
Simulation and implementation tools

Simulation & modeling

Simulation & modeling (feasible)

Simulation & modeling (feasible)

Simulation & modeling (feasible, planned for DAEs)

Real-time implementation (laboratory)
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Group “Control of renewable energy systems (CRES)”
Interdisciplinary approach
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Group “Control of renewable energy systems (CRES)”
Research concept

Renewable energy systems
(e.g. Wind turbines: conventional/airborne)

and Mechatronics
(e.g. el. drives, power electronics)

Modeling &
system identification

Controller design
(stability & robustness)

Fault detection &
condition monitoring

Theory & application

Theory & application

Theory & application
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Group “Control of renewable energy systems (CRES)”
Laboratory setup: Some photos

Reluctance and Permanent-magnet SMs Real-time system and VSIs

Electrically-excited SM and doubly-fed IM
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