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Institute for Information Processing

Technologies at KIT

Key competences:
a

m Intelligent sensor networks, microsystems and
Optics (Prof. Stork)
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Research areas Prof. Stork:

m Optical sensors and wearables for medical
systems
Virtual and Augmented Reality
Sensor networks for indoor navigation

Artificial Intelligence for automotive, medical
systems, smart home and smart grid applications
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Motivation: NORE-Principle

Electrical Network Optimization, before
Reinforcement, before Expansion

NOVA Prinzip, German Federal Network Agency
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A DLR forecast is necessary!

TransnetBW, https://www.transnetbw.de/de/welt-der-energie/nova-prinzip
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State-of-the-art: Numerical weather prediction ﬂ(".

These models are not considering
vegetation effects along the line!
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Deutscher Wetterdienst (DWD), “Wettermodelle,” 2017.

Spatlal reSOI utlon u p to 2 . 5 km 9 G. Milller-Westermeier, “Verfiigbarkeit und Qualitéit flichenbezogener Klimadaten,” Deutscher

Wetterdienst, Abteilung Klimatberwachung. [Online]. Available:

N Ot e n 0 u g h fo r D L R fo recaStl n g | https://www.dwd.de/DE/leistungen/klimakartendeutschland/detailbeschreibung.html.

[Accessed: 10-Feb-2019].
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Solution: Distributed weather sensor network ﬂ(".

Karlsruher Institut fur Technologie

Weather stations sold to German
TSOs cost around 40 k€, which
does not allow to cover the whole
electrical network

Icons: www.flaticon.com
Weather station: www.lufft.com
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Solution: PrognoNetz ﬂ(".

Distributed
sensor
network

Data
collection

Machine Meteo-
Learning models

Icons: www.flaticon.com
Weather station: www.lufft.com
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PrognoNetz Project ﬂ(".
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Understanding the data ﬂ(".

Criteria for database selection: o9 INL Mesonet
= Measured weather parameters: »
. . (D)
v Fpr DLR calcullatl.on. Temperature, . AN—
wind, solar radiation 174 - -

v" Additional information for a better ®
forecast: Pressure, relative & 0
h um |d |ty — 43.55°N, 1125%7’ w &
= Geographical distribution: a350N, 13.05WE & ato
v Measurement at line level: at least cratrms
15m
v High spatial density sensor o
network
= Temporal coverage and resolution: o
1 1 Moreland BLK
v' At least 3 years hl;torlcal fjata} easessssenoTTTD) s o il
(1 year for each: training, validation :
and teSt) Simulated overhead line, going along weather stations from the
v One hour reSOIUtiOn or better meteorological monitoring network from the Idaho National Laboratory (USA)
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Understanding the data ﬂ(".

Criteria for database selection: JSGN INL Mesonet
= Measured weather parameters:
v For DLR calculation: Temperature, B
wind, solar radiation . 30 Weather stagiens in total
v Additional information for a better .~ * Measufing frefn 1949
forecast: Pressure, relative @ v Quality check _
humidity v documentation =
= Geographical distribution: aason, 1305w o, Bl
v Measurement at line level: at least corotss ¥
15m
v High spatial density sensor @ e
network
= Temporal coverage and resolution: v
v At least 3 years historical data enssssesssoGITTD) s s ey )
(1 year for each: training, validation st 53
and teSt) Simulated overhead line, going along weather stations from the

v One hour reso|ution or better meteorological monitoring network from the Idaho National Laboratory (USA)
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Karlsruher Institut fur Technologie

Algorithm selection

Scales of Motion
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Icons: www.flaticon.com

Scales of motion. Jeff Haby. http://www.theweatherprediction.com/habyhints3/733/

Institute for Information Processing Technologies (ITIV)
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Evaluation of meteorological scales ﬂ(".

Microscale Mesnscale Mesoscale
Microscale (< 1 km) Simple RNN Model (several 100 km)
. dT MAPE vs baseline
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Combination of Mesoscale and
Lo e e e e (o > Synoptic scale provides the
- best accuracy

Exploration

Icons: www.flaticon.com
Scales of motion. Jeff Haby. http://www.theweatherprediction.com/habyhints3/733/

12 03.09.2019 Gabriela Molinar — PrognoNetz Institute for Information Processing Technologies (ITIV)



System design and benchmark

SKIT

Karlsruher Institut fur Technologie
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MAPE
Model | MAE (t=48)  STD (t=48)
t=1 t=24 t=48
Persistence 21,75% 21,82% 23,68% 419,57 A 535,44 A
o o 18,66% 18,36% 1849%  32622A 40814 A
Exploitation
2 LSTM- 13,40% 16,50% 17,67% 307,87A 38848 A
& Concat
QRF 11,37% 16,52% 1708%  28411A 35281 A

Icons: www.flaticon.com

Institute for Information Processing Technologies (ITIV)



Benchmark: graphical representation ﬂ(".

Ampacity forecastaccuracy
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LSTM 388,48 A
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Summary and outlook ﬂ(".

m Ampacity forecasting generated by historical and
distributed weather data is possible
m The accuracy can be smaller than 20% as expected
s The standard deviation is in the order of 300 to 500 A

m AsS next steps:
s Comparison with NWP-based ampacity forecasting
s Combination of historical models with NWP models
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Thank you for your attention

Questions?
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