TH Koln

Decentralized Grid Control Using Power Grid State Estimation

Eberhard Waffenschmidt Markus de Koster Christian Hotz Sergej Baum Ingo Stadler
TH-Ko6ln, Germany TH-Ko6ln, Germany TH-Ko6ln, Germany TH-Ko6ln, Germany TH-Koln, Germany

~Qur ldea

Decentralized Swarm Grid Three levels control of power budget

cO ntrOI @4 @ Mutual aim by Level I: Single Level II: Mutual bvi\r/]eclq:(ljgzgl
LK B Measurement o
. Aim Of COntrO/Z | ‘ @:ﬁ . . Variable

No grid overload ‘ ‘.‘ B Communication -

T_H = :
B For variable loads @@Z ® Reaction
209

=) I (m=) {mel 7/

e to enable a a Benefits
grid topology estimation, Vv, P LV, P B |ess grid extension needed

grid state estimation i ’ ‘ ‘r_ﬂr—_ﬂr— —
B Grid state estimation i Q a a Q ..

allows variable power 0

pudset 06 00 00 06060 mvu

B No discrimination of loads

B [oads communicate

B Single safe B Mutual fixed B Mutual variable
power budget power budget power budget

B No Communication B Distribution by demand ™ Determination
of the actual grid state

e to share power budget

B Communitation
of devices B Communication of devices

e to share measurements

X
I
I

B No investment for central controller needed
a B Fast grid use extension

-How does it work

Node voltages and currents: Line currents:
Easy-Peasy: Not so easy:
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Node voltages and currents: Error from zero current assumptions Line currents:
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