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Deutsches Fernerkundungsdatenzentrum

Introduction

* Satellite-based solar resource information — New Copernicus service
* What's that? What is new?

* What else do we with the intermediate Copernicus service results?
* Cloud/snow statistics
e Dust aerosol statistics

* Nowcasting clouds for large solar power plants -> low voltage grids?

e Feed-in power and transformer load flow in a low voltage grid
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McClear clear sky irradiance (GHI, DIF, DIR, DNI) OPErnICUs
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CAMS Radiation Service: Heliosat-4 irradiance Gpermcus
(GHI, DIF, DIR, DNI) time series in 15 min steps in (@ smosprere oncoring
Europe/Africa/Middle East
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n needed to justify existence of service

Free for any use — commercial as well as R&D

Solar Energy Services for Professionals
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Faster, higher, wider,.... Is that all? Gpermcus
Or: Why a new Copernicus service? (@ smosprere oncoring

Olympic goals in solar resources:
Aim to be more accurate, better resolved, more parameters...

But is that all?

Today’s situation: ‘I’'m asking 5 data providers and will get 6 different answers ...
and now there is also MACC/Copernicus’

Sure, better, more accurate, more parameters is needed...
But also:

= transparency — which input data is used?
Publish instead of company confidential status

= Detailed validation — publish instead of treated as company confidential

=  Continuous validation and quality control with experienced staff — no
project like approach with new PostDoc students every few years

*
# *-k ** 3 f”"' _.'.I."' _!*” Hf"_i‘ = *
* * e ¥ sl Fi 2
DLR L j 'fﬁ gl R
|5fj ’ : 'i*I

A



https://atmosphere.copernicus.eu/

Deutsches Fernerkundungsdatenzentrum

What can we do with Copernicus intermediate data?
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Cloud and snow statistics _4:esar
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Cloud and snow statistics
Weihenstephan-Duernast 2004-2014
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o

Nowcasting for solar power plants

operations market

£

production forecast
x

irradiance forecast (Heliosat-4)

© Eumetsat/DLR

sequence of cloud masks

cloud mask
forecast

thin ice clouds
water/mixed phase clouds
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Feed-in power and transformer load - Ulm example  grrPHEUS
L]
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Satellite or ground observations ? QRPHEUS
L]

Pyranometers

" more accurate at the point
= few locations only

" maintenance needed
Satellite

= spatially averaged

" 15 Or 5 minutes

= Long history available

i DLR
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Test site Ulm Einsingen QRPHEUS
L]

e 12 PV-Systems with smart meters (red marked)

e 15 minute resolution
e 6.7.2013-13.12.2014

e Comparison of individual systems and sum
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Feed-in power — Comparison vs smart meters QRPHEUS
L]
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From feed-in power to load flow
at the transformer
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Load flow at transformer QRPHEUS
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Wrap-Up

— The new CAMS Radiation Service has been presented
— Usage of cloud properties from space for extended site characteristics
— Cloud properties used in nowcasting for large scale solar power plants

— CAMS irradiances are used for feed-in power calculation and
transformer loads in low voltage grids

Thanks to ...
... Stadtwerke Ulm for providing smart meter and transformer data

This work has recently received funding from the European Union’s
Seventh Programme for research, technological development and
demonstration under grant agreement No 608623 and 608930 and
within the Copernicus programme.
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