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Bij het ontwerp van een regeling voor een windturbine moet rekening worden

gehouden met een aantal specifieke eigenschappen van wind en van het gedrag

van de turbine, de gebruikte generator.en het electrische energieconversie-

systeem. In regeltechnische termen wil ‘dit zeggen dat de regeling moet inspe-

len op de volgende aspecten van het#sys‘téemz

(i) het multivariabele karakter (de interacties);

(1i) de niet-lineaire Proceskarakteristieken; }

(iii) de’ stochastische verstoringen, dié een niet-Gaussische verdeling en een
zeer breed frekwentiespectrum bezitten;
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Lesson 1

* Push your MSc students to their limit
* Teach them to read scientific literature
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Dynamic Modelling and Robust Control
ofa

Wind Energy Conversion System

Maarten Steinbuch
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Lesson 2

* Push your PhD students to their limit

» Send your PhDs student the first year to a high level
conference, to get the ‘norm’

For me: ACC 1985 Boston, including:

Workshop on
Model Error Concepts and Compensation
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Dream 1: LQOF

r = & 1BTpscT(cscT) !
where P=PT20 is the solution of the Lyapunov equation:
P(A+BFC) + (A+BFC)TP + Q + CTFIRFC = 0
and where S=ST20 is the solution of the Lyapunov equation:
S(A+BFC)T + (A+BFC)S + X = 0
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Towards an algorithm...
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1985-1998: Philips Research

* Budi sastra
e 21 MSc students
of which 7 went on for a PhD
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Lesson 3

* Quality
* Abstraction....
* Work with top students!
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MSc Students Nat ._Hy/mdesign, SISO, MIMO.
Table 2.1: Overview of topics addressed in Philips- and ASML-related references on advanced
feedback controller design.
Reference Affiliation Controller  Control  Simulations Experiments MIMO
design problem
theory  formulation

[15, Bruinsma 1990] Nat.Lab. Yes No No No Yes

[19, Ceton 1993] Nat.Lab. No No Yes No Yes

[26, De Jongh 1998] ASML Yes Yes Yes No Yes

[27, De Roover 1997] Nat.Lab. Yes Yes Yes Yes Yes

[31. Falkus 1990] CFT Yes Yes Yes No No

[37, Geerts-V. Dalen 1980] CFT Yes Yes Yes No No

[49, Koekebakker 1992] Nat.Lab. Yes Yes No No Yes

[50, Koekebakker 1993] Nat.Lab. Yes Yes Yes Yes Yes

[64, Norg 1996] Nat.Lab. No No No Yes No

[65, Norg 1998] Nat.Lab. No Yes Yes No Yes

[71, Rietjens 1994] Nat.Lab. Yes Yes Yes No No

[72, Rietjens 1994] Nat.Lab. Yes No No No Yes

[81, Smit 1989] Nat.Lab. Yes Yes No No Yes

[82, Smit 1990] Nat.Lab. Yes Yes Yes Yes No

[83, Smit 1990] Nat.Lab. No No No Yes No

[85, Steinbuch 1997] Nat.Lab. No Yes No Yes No

[86, Steinbuch 1990] Nat.Lab. Yes Yes Yes Yes No

[92, Tousain 1997] LEP No No Yes Yes No

[107, V. d. Meché 1999] Nat.Lab. No Yes No Yes Yes

[110, V. Groos 1992] Nat.Lab. Yes Yes No No Yes

[111, V. Groos 1993] Nat.Lab. Yes Yes Yes Yes Yes

[113, V. Schothorst 1998] Nat.Lab. No No Yes No Yes
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MSc Students Nat.Lab. adaptive

Table 1.1: Overview of Philips- and ASMT-related references on adaptive controller design.
Reference  Affiliation  Controller Dynamic Theory  Simul- Exper- MIMO

sched. sched. ations iments
[17. Diaz 1988] Nat.Lab. No No Yes No Yes No
[20, Draijer 1989]  Nat.Lab. No Yes Yes Yes Yes No
(10, Borm 1989] Nat.Lab. Yes No No No Yes No
[37, Norg 1994] Nat.Lab. Yes No No No Yes No
[49, Stierman 1995 Nat.Lab. Yes No No Yes Yes No
[8. Benschop 1995 Nat.Lab. Yes No No Yes Yes No
[48, Steenbakkers 1995] CFT Yes Yes No No Yes No
[14, De Jongh 1998]  ASML No No No Yes No Yes
(15, Dettori 1998]  Nat.Lab. Yes No Yes Yes No No
(16, Dettori 1999]  Nat.Lab. Yes No No No Yes No
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First Philips Conference on Applications
of Systems & Control Theory

Brussels, Belgium
January 27 - 20, 1988

ALL BIGHTS STRICTLY EESERVED. ke
it walten sty & o the propricters.
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CD speler
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CD player
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CD-player
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Formal Design
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* If you drive, look forward
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SIRE-4 project-team @ Nat.Lab.:

SiRe 4 (1991-1995)

scanner prototype
cage stage
balanced motor

Frank Sperling (mech)
Henk Bartelings (syst)
George de Fockert (sSw)
Jacques Leijsen (el)
Pierre Kerkhofs (el)

Jos van de Ven (el)
Marius van Kuyck (el)
Henk Sanders (el)

Ad Bouwer (constr)
Eric Janssen (mech)
Peter van Kasteren (asembl)
Peter Dirksen (align)
Jan van der Werf (interf)
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* Performance driven research
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 Maarten
* Frank
* Gregor
» 18 MSc students
of which 10 went on for a PhD
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* Do not make problems as simple as possible,

but go deeper and deeper to find the real problems
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Push your MSc students to their limit
Teach them to read scientific literature
Push your PhD students to their limit

Send your PhDs student the first year to a high level
conference, to get the ‘norm’

Quality, Abstraction....

Work with top students!

If you drive, look forward

Performance driven research

Do not make problems as simple as possible,

but go deeper and deeper to find the real problems
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* Solve LQOF
* Beat Bode Sensitivity
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