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Group “Control of renewable energy systems (CRES)”
Research projects

Classical wind turbine systems

Focus: Efficiency and reliability

Airborne wind energy systems

Focus: Fault-tolerant control

Small-scale wind turbines

Focus: Use of RSMs (ď 50 kW)

Wave converters (SINN Power)

Focus: Efficiency and reliability

Geothermal power systems

Focus: Fault-tolerant control

Electric vehicles (BMW)

Focus: Optimal control
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Group “Control of renewable energy systems (CRES)”
Point of view and publications: Electrical components of e.g. large-scale wind turbine systems

Control

Operation management

Turbine Gear Generator

DFIG

Back-to-back converter

VSIVSI DC-link

DC

DC AC

AC

Filter PCC Trafo Grid

βref

β s
abc
m s

abc
g

ωm,ref

ωm

udc,ref

qpcc,refppcc,ref

ppcc qpcc

vw

i
abc
s i

abc
r

udc i
abc
f u

abc
g

Modeling & control WTS (chapter) [1]

Dynamic power flow [1, 2]

Machine topologies
‚ PMSG [1, 3, 4]
‚ DFIG [2, 5, 6]
‚ RSM [7, 8]

Speed control
‚ encoderless [6, 9]
‚ parameter-free [10, 11]

Impacts of non-ideal
torque control [3, 12]
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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)
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Group “Control of renewable energy systems (CRES)”
Laboratory setup 1: Reluctance and permanent-magnet synchronous machine
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Group “Control of renewable energy systems (CRES)”
Laboratory setup 2: Electrically-excited synchronous machine and doubly-fed induction machine
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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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