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A hybrid solar irradiance nowcasting approach: combining all sky imager
systems and persistence irradiance models for increased accuracy

Bijan Nouri, Niklas Blum, Stefan Wilbert & Luis F. Zarzalejo

i DLR




DLR.de + Chart 2 > Lecture > Author < Document > Date

Overview

Motivation

Nowcasting systems
 Persistence approach
« All sky imager approach
» Hybrid approach

Validation

Conclusion




DLR.de + Chart 3 > Lecture > Author < Document > Date

Motivation
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* Strong solar irradiance variabilities in space and time on the local scale occur due to cloud passing

* Derive nowcasts from local observations which are suitable to describe variabilities induced by clouds

* Improved situational awareness = better local grid and power plant management under error prone variable conditions (e.g. less
curtailment, cheaper balancing, extended battery life,...)

* Nowcasts accuracy is decisive > objective reduce nowcast uncertainties
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Nowcasting systems

Persistence approach

Persistence nowcast is based on the work from Ineichen & Perez (2002) [1]
e Linke turbidity factor (TL) is calculated using the GHI

* For GHI nowcasts the TL is kept constant while considering future solar positions
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Nowcasting systems
All sky imager approach
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Hybrid approach ASI NC lead time 1 min

Observation lead time 0 min 900
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Hybrid approach
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Hybrid approach

~ RMSD ASINC .  RMSD derived from previous
lead time 1 min for to to t0 -4 min ASI NC lead time 1 min
. nowcasts

 Current nowcasts which describe
future conditions

Hybrid NC lead time 1 min 900

RMSD Persistence NC ] ] .
lead time 1 min for t, to t, - 4 min * Combined hybrid nowcasts using

accuracy weighting approach [5]
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Validation

* Validation period: 62 days at CIEMAT’s Plataforma Solar de Almeria (Spain)
* Reference systems: eight pyranometers spatially distributed over =1 km?
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Validation

* Nowcasting uncertainties are highly dependent on the prevailing ambient conditions
e Qverall errors metrics might not be meaningful (depending on the chosen data set)
* Discretization of validation data set in eight distinct variability conditions [6]

Sky conditions | Clear sky index Varlablllty

IR Vostly clear sky Very high

n Almost clear sky High Low
IER Almost clear sky High/intermediate Intermediate
n Partly cloudy Intermediate High
n Partly cloudy Intermediate Intermediate
B Partly cloudy  Intermediate/low  High
Almost overcast Low Intermediate
n Mostly overcast Very low Low
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Validation
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Conclusion

* Highly resolved irradiance nowcasts with considerable spatial coverage can

be derived from all sky images in real time
* Performance of persistence nowcasts for the next minutes ahead are

competitive during low variability conditions
* The newly developed all sky imager and persistence hybrid nowcasting
approach outperforms under almost all conditions the former

approaches [7]
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Thank you!
Questions?
bijan.nouri@dlr.de
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