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Motivation A#y
Managing the Complexity of Energy Systems DLR

Generation shifts to
distribution level

Frequent changes in
power flow direction

wt

LV grid as black-box

ICT enables joint

operation
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Framework
DLR

Recognition of grid participants
in distribution grid

= Gain more insights into local distribution grids
* Importance of short-term prediction of solar output for grid operations
= Qverarching ICT-platform enabling data-exchange to optimally utilize network capacities
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Voltage-Based Recognition of Active Grid Participants in ‘#7
Distribution Grid DLR

Topic: Grid Stability

fo <
o Methodology
= \Voltage profiles of Three-phase
— voltage
ww target loads
measurement
ini Input /
Trammg‘ oot
Convolutional Recognize
ia neural @ target
networks patterns
- J

= Machine learning application to gain knowledge about the local grid for stabilizaton of LV grids
= Use new information to adapt decentralized control strategies at the individual point of coupling
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= Total 30 measurement

Eye2Sky — Probabilistic Solar Nowcasting

stations

= Covering ~110km x

» High-density network

Solar irradiance nowcast example based
on network of 13 cameras in Oldenburg

= 4 minute ahead forecast (up to 30
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100km area in north-
western Germany

Oldenburg

minutes possible)
Spatial: 50 meters

Temporal: 1 minute

Solar irradiance &
meteorological sensors
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Eye2Sky: Regional and urban all-sky imager and solar irradiance measurement network
Developed for very accurate high-resolution and very short-term solar irradiance forecasts
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Networked Energy Systems Emulation Center (NESTEC)

4 quadrant inverters
Se = 700 kVA

Active components/ prosumer

Power plant simulation
Synchronious generator
S =30 kVA

Two testing fields for
multiple topologies

Dialog computer
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<> External Lab: CHP & fuel cell systems
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PV inverters / battery inverters
Bi-directional DC sources
Ps, ac = 240 kW, Pg, pc = 510 kW

Sector coupling mobility
Charging stations, vehicle emulator
Se =250 kVA

O

Transformer laboratory supply
20kV /0,4 kv
Sy =800 kVA
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DLR

Real-Time Simulation,

Communication and Analysis

External Lab: Mobility & Vehicle integration

<> External Lab: Mini Grids & Building Emulation
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Smart grid operator as an innovative control center for ‘#7
Intelligent distribution networks LR

* This slide has been removed due to confidential material. If there is interest in the topic, pleas contact.
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