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Why will dynamics become more important?

The future power system: A likely guess

= more distributed generation /
renewable energy systems

= diminishing mechanical inertia

= hybrid grid and transmission
topologies (e.g. AC & DC)

= more unbalanced faults
(> 75% of faults already today)

= more loosely-coupled &
unbalanced micro-grids

= more power electronics

= Faster dynamics/transients, more harmonics & weaker overall grid!
= Stationary models considering fundamental only not sufficient!
= Multi-phase multi-wire state-space models crucial!
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Why will dynamics become more important?

The dynamics of the (future) power system

Coupled, time-varying partial
differential algebraic system
(PDAS):

F(F=(t.2), F=(t,2),2(t,0),...,1) = 0,

w(t)
where  z(t,z) := (v((st(,t;))

i(t, @)

Several simplifying assumptions have to be RE-considered, e.g.

» Z2(t,x) =0, ie. II- or T-models (?) = time-variance (?)
. a%z(t’ z) = ng(x)ejwt, w>0(?) = detailed low-level models (?)
= losses (?) ..
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Why will dynamics become more important?

2
Built on many assumptions: The swing equation M(i—Zé + Dy %6 = p(t)
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What should we do about it?

Interdisciplinary research: A lot of collaboration required!
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What should we do about it?

Interdisciplinary research: Bottom-up approach (and, meanwhile, top-down approach)
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What are we doing about it?
CRES: Running projects (third-party funding > 2 million€) and > 40 publications (since 2014)

TUMCREATE

Large-scale WTS

Small-scale WTS

Reluctance SM

Model predictive
control for RES

Real-time applicability
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Geothermal energy

Fault-tolerant control
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What are we doing about it?
Activities at TUM-CREATE

= Lecture on each Thursday (May-July)

TUM CREATE Scientific Lecture:

Modeling and Control of
Renewable Energy Systems

Dates (Thursdays, 13 sessions)

xﬁl\- L
4 May 11 May 18 May B
25 May 1Jun 8Jun
15 Jun 22 Jun 29 Jun
6 Jul 13 Jul 20 Jul
27 Jul
Time Venue
10:00 am to 12:15 pm Theatrette, Level 2, CREATE Tower

= Seminar “Selected topics in energy research” on each Friday (May-July)
= Unbalanced modeling of four-wire three-phase systems (collaborative research)
= Refinement of the swing equation (collaborative research)
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