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Problems

B Hugh amount of data:

e > 1000 nodes

e Measurement frequency every 1 sec.
B Not enough measurement devices

e State estimation of non-equipped nodes

B Multiple origins of disturbance
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Principle of neural networks
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Stages using neural networks

B Training
e Determines weights in neural network

e As many different realistic states as possible
B Validation

® Monitors process
e Can be used to optimize model parameters

B Test set

e Test model with previously un-seen data
e To check performance
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Fault
detection
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Compression and decrompession
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Results for fault detection
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Grid state
estimation
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Physics aware network

Power grid Physics aware neural network (PANN)
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Exemplary power grid
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Power grid state estimation
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Training

B Training with digital twin: All nodes are simulated
B Grid parameters as reality, not varied.
B Training:
e Load parameter random variation, quasi-monte-carlo simulation.
e Harmonics random variation, various distribution profiles.

B Validation:

e Realistic simulated load profiles (behavioural generation model)
e Harmonics: measured values from lab and literature

B Test set:

e Realistic simulated load profiles (behavioural generation model)
e Harmonics: measured values from lab and literature
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Results state estimation
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Results state estimation

—
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B Less error with

physics aware neural
network (PANN)
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Disturbance
location
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Disturbance location: Full simulation
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Residual Harmonics
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Disturbance location: Origin prediction

Prediction of origin
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Further application

B Power grid control
e Load management
e Peak load prediction
® Price estimation

B Heat and gas supply
B Optimal storage use

Further ideas?
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Contact and further Information

Prof. Dr. Eberhard Waffenschmidt

Electrical Power Grids

CIRE — Cologne Institute for Renewable Energy

TH-KO0In (Cologne University of Applied Science)
Betzdorferstral’e 2, Raum ZO 9-19

50679 Kdln, Germany

Tel. +49 221 8275 2020
eberhard.waffenschmidt@th-koeln.de
https://www.th-koeln.de/personen/eberhard.waffenschmidt/

Further Info:
www.100pro-erneuerbare.com
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