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Vorstellung
Tatigkeitsfelder

(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)

(Wave converters (SINN Power)‘ (" Geothermal power systems ) [ Electric vehicles (BMW)

Focus: Efficiency and reliability Focus: Fault-tolerant control Focus: Optimal control

C.Hackl | 17.05.2016 | Control of renewable energy systems (CRES) 4/14



Gliederung

Vorstellung der Forschergruppe “Control of Renewable
Energy Systems (CRES)”

m Herangehensweise

C.Hackl | 17.05.2016 | Control of renewable energy systems (CRES) 4/14



Vorstellung

Herangehensweise

Modellbildung &
Systemidentifikation

Theorie & Praxis Theorie & Praxis
Erneuerbare Energiesysteme
(z.B. Windkraft: klassisch/airborne)
und Mechatronik
(z.B. el. Antriebe, Leistungselektronik)

Reglerentwurf
Fehlererkennung & (mit Stabilitits- &
Zustandsiiberwachung Robustheit |
Theorie & Praxis obustheitsanalyse)
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Vorstellung

Interdisziplinare Expertise

Elektro- Energie-
Leichtbau Mathematik
technik wirtschaft
Aero-
Fernerkundung
dynamik
Landschafts-

Maschinenbau
architektur
Halbleiter-
Politik
technologie

C.Hackl | 17.05.2016 | Control of renewable energy systems (CRES) 6/14



Gliederung

Vorstellung der Forschergruppe “Control of Renewable
Energy Systems (CRES)”

m Forschungsblickwinkel und Publikationen

C.Hackl | 17.05.2016 | Control of renewable energy systems (CRES) 6/14



Vorstellung

Forschungsblickwinkel und Publikationen

Turbing Generator current control

e parameter-free [7]

ack-to-back converter

Netz

Grid current control

e model-based [1, 8, 13]

DC-link control [1, 16—19]

« RL filter [1, 16, 17]
o LCL filter [20, 21]

o MTPA, MTPV [14, 15] 7

Grid faults
[20, 21]
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Speed control
e encoderless [6, 9]
e parameter-free [10, 11]
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Machine topolog|es
e PMSG [1, 3, 4]
e DFIG [2, 5, 6]
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Grid synchronization
e PLL[1]
e geberlos [22]
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Converter topologies

e Two-level converters [1]

e Three-level NPC converters [22]

Power control [1, 22]

dpce

Betriebsfihrun

(Further contributions
e Dynamic friction modeling (chapter) [23]

E—

(Modeling & control WTS (chapter) [1])
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o Non-identifier based adaptive control
in mechatronics (monograph) [24]
e Airborne wind energy (chapters) [19, 25, 26]
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Vorstellung
Laboraufbau 1: Reluktanz-Synchronmaschine und Permanentmagnet-Synchronmaschine

Netz a§e™* = v/3v/2- 230V = 563V (verkettet)
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Vorstellung
Laboraufbau 2: Fremd-erregte Synchronmaschine und doppelt-gespeiste Asynchronmaschine

Netz ™ = V3v2- 230V & 563 V (verkettet)

a
b
ug!
LeL b
ctafilter i
Drossel (Netzfilter) ,,] [77]\ —_ . .
AL Al Drossel (Netzfilter) = i
5
iae o it
18T
2Ldvel Unrichter TsT,
E Tj : -
P, Pty
Chopper 'S 5
B6-Briicke | «rs/m\wmma\d) u1,pc
Chopper ¥4,DC J1CLoe | [u1.bd
% i — 7x3 (7x2) AC-Stréme
ucup.s Lx DC-Sir
usne TCane |]u2.b ]
g pe
2-Level Umrichter 9:ESel Unrichter UzpC 1x D
el Uil | e Lo R P
g 5 = 3x Chopper
Pty g i x
i 4 = 5x Umrichterstatus
: —@a'@— 2x Winkel
187, 5 ]
sPs iabe
LCL B
i
— M
i b
gt jabe L
pe ' "’ is.nC
ighe Kupplung i
@1 (w1)
Mhate
Drehmomentsensor 2 )

C.Hackl | 17.05.2016 | Control of renewable energy systems (CRES)

914



Vorstellung

Laboraufbau (aktueller Stand)

Reluctance and Permanent-magnet SMs

Real-time system and VSls
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