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Technische Universitat Minchen (TUM)

Main campuses

154 programs - 13 departments - 3 locations

Tm

TUM science network

Frelsing * Max Planck Institutes:
. . Garching
Munich Freising 13 e
* Architecture * TUM School of 199 Munich
« Civil, Geo and Environ- \Iy\r/fe_hScwe?cehs * Helmholtz Zentrum
mental Engineering elnenstephan 1 Miinchen
* Electrical, Electronic and ° iAWb Al;\wenderzemrum
Computer Engineering 3 TuTI ugsburg
- Garching  Fraunhofer Institutes:
* TUM School of Medicine an Holzkirchen
« Sport and Health Freising
Sciences Loo}
 TUM School of 13 i TUM locations
Education
ueat * Munich
* TUM School of (99 * Garching
Management TI.ITI « Freising
Munich « Iffeldorf
Garching (94 ] * Obernach
« Chemistry  Straubing
* Wettzell
* Informatics . .
* Singapore: TUM Asia
* Mathematics a7 * Beijing
 Mechanical (99} : g;‘:;se's
Engineerin
g 9 * Mumbai
 Physics * S&o Paulo
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Munich School of Engineering (MSE)

Integrative research center

Munich School of Engineering

Lehre

‘ Masterstudiengang
Industrielle Biotechnologie

‘ Masterstudiengang
Human Factors Engineering

Bachelorstudiengang
Ingenieurwissenschaften

Orientierungsprogramm
studium MINT
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MSE Junior Research Groups

MSE Graduate Center

Forschung — TUM.Energy

Center for Power Generation
Netzwerk
Regenerative Energien
Wissenschaftszentrum
Elektromobilitat
Zentrum fur
nachhaltiges Bauen

Projekt TUM.Energy Valley Bavari

Projekt EEBatt
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Group “Control of renewable energy systems (CRES)”

Team

H Eldeeb M.Sc. C. Dirscherl, M.Sc. C. Hackl, Dr.- né. J. Kullick, M.Sc. K. Schechner, M.Sc. Z. Zhang, M.Sc.
(CRES,09/2015) (CRES,01/2014) (CRES,01/2014) (CRES,10/2015) (CRES,01/2014) (CRES/EAL,07/2015))
External PhD candidates ... and collaborations with EAL (Prof. Kennel)
G . i
(il
IR ‘\N‘h‘m
S. Kriiner, M.Sc. A. Birda, M.Sc. F. Bauer, M.Sc. M Abdelrahem,
(SINNPower,11/2015)  (BMW,04/2016) (EAL) M.Sc. (EAL)
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Group “Control of renewable energy systems (CRES)”

Fields of research

(Classical wind turbine systems‘ (Airborne wind energy systems‘ (" Small-scale wind turbines

Focus: Efficiency and reliability | |  Focus: Fault-tolerant control | ‘FOCUS: Use of RSMs (< 50 kW))

s N

Wave converters (with SINN Power GmbH) [ Geothermal power systems

Focus: Energy efficiency and robust control | Focus: Fault-tolerant control

\ J
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Group “Control of renewable energy systems (CRES)”

Our point of view: Electrical components of e.g. airborne wind energy systems

Turbine Gear Generator Back-to-back converter Filter PCC Trafo Grid

VSI DC-link  VSI

AC /T —pC /== °
J: i e o
DC_| |/ AC 111 o
sab S;cnbc Ude S:Lb i}lbc ugbc
| Control |
W, ref Udc,ref Ppcc dpcc
| Operation management |
Vw Ppcc,ref Qpcc,ref
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AWESCO Workshop at TUM

Check: https://www.cres.mse.tum.de/index.php?id=awescoworkshop

B awesco

AWESCO H2020 Innovative Training Network
Workshop: ACADO/CasADi Training (ALU) and
Electrical Drives Course (TUM)

Facts
When: 4™ — 8 April 2016
Where: Technische Universitat Miinchen (TUM), Garching near Miinchen, Germany
(see http:/portal.mytum.de/campus/roomfinder/getBuildingMap?mapid=80&b_id=5507 for directions)
= Who:
o Interested AWESCO ESRs and / or
o Interested external PhD students (workshop fee: 150 € includes coffee/snacks and lunch)
o Maximum number of participants: 30

Registration/Application:
o Deadline: 1 March 2016
o Please send your application to Christoph Hackl (christoph.hackl@tum.de)
o External PhD students: Please also attach CV & supervisor's recommendation letter
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Work Package 4: Control Systems

Research Objectives

. ~ e
wind vector ) kite
reel in

phase

tether

ground winch with electric drive

= robust and fault-tolerant low-level

and high-level control algorithms to
achieve a reliable and safe
operation of the AWE system

computationally efficient and fast
enough algorithms to handle the
relevant dynamics of an AWE system

Control methodologies will be tested
on the in-house prototype and also on
a large scale setup with
complimentary secondments in
industry and academia.
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Work Package 4: Control Systems

Multidisciplinary problem

I e e

fault-tolerant,

mechanics &

areodynamics robust, electrical machines
& optimal control multibody physics
computational hybrid systems
system identification sensor fusion
fluid dynamics embedded comp.
fault detection/ product
materials & structures power electronics
condition monit. development
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Work Package 4: Control Systems

8 Milestones (as in Grant Agreement)

Electrical drive
simulation models
and controllers

MS19 . . WP4 5-TUM 24
including
fault handling
developed
MS20 Controllers tested WP4 5_TUM 36
on hardware set-up
Modelling and
MS21 simulation of AWE | WP4 }Z(;QTIEYB)\(/ 24
system completed
Automatic launch
MS22 and recovery of | WP4 17) 6&"&’;@ 36
rigid wing
Control strategy
MS23 designed and WP4 1 - TU Delft 24
tested on prototype
Automatic launch
MS24 and recovery of WP4 1-TU Delft 36
flexible kites
Milestone " Lead Due Date (in
amherLl Milestone title ‘WP number * b::eﬁciary months) |1( Means of verification
Formally responsible for
MS25 Open-source WP4 1 -TU Delft 2% Fhls mlleslon.e 1s.TU Delft,
software produced implementation is done by
ETHZ.
Validated control Formally responsible for
MS26 strategies on WP4 1 - TU Delft 36 this milestone is TU Delft,

experimental set-
up

implementation is done by
ETHZ.
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Tasks

rk Package 4: Control Systems

and corresponding talks

Task 4.1: Robust and Fault-Tolerant Low-Level Control of the Electrical
Drive System (ESR7, TUM)

Hisham Eldeeb, “Robust Fault-tolerant Control for the Electrical Drive of
Airborne Wind Energy Systems”

Task 4.2: Control of launching and landing the PowerPlane on a launch
platform (ESR9, Ampyx)

Jonas Koenemann,“Modeling Dynamics of the Ampyx AWE System for
Launching and Landing Optimization”

Task 4.3: Robust Automatic Operation of Inflatable Tethered Wings for
Power Generation (ESR2, TUD)

Eva Ahbe, “Airborne Wind Energy at ETH Zurich”

Task 4.4: Modelling and Periodic Control of Dynamically Uncertain Airfoils
(ESR13, ETHZ)

Sebastian Rapp, “Robust Automatic Operation of Inflatable Tethered
Wings for Power Generation”
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