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• Validation	of	the	proposed	approach
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A p p r o a c h - m o t i v a t i o n

A Probabilistic Approach to the 
Estimation of Regional 
Photovoltaic Power Generation 
using Meteorological Data, 
Application of the Approach to 
the German Case, PhD Thesis, 
Yves-Marie Saint-Drenan, 
Kassel, August 2015

Sensitivity 
analysis on the 
model 
parameters of a 
PV plant:
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A p p r o a c h - m o d e l 	 s e l e c t i o n 	 ( 1 / 2 )

SSRD

Bpoa, Dpoa

Decomposition and 
transposition

Geff

Calculation of the 
optical lossesT2M Calculation of the 

module temperature

Tmod

PV cell model

PV inverter model

Consideration of the 
plant losses

Module orientation 
angles  (αpv, γpv)

Pdc

Pac

Ppv

Time step of 5min 
for the calculation

Ppv,i=fpv(αpv,i, γpv,i ,SSRD,T2M)

Single	PV	plant	model
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A p p r o a c h - m o d e l 	 s e l e c t i o n 	 ( 2 / 2 )

Regional	PV	modelwith 

with 
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A p p r o a c h - m o d e l 	 p a r a m e t e r 	 e s t i m a t i o n

ca. 35 000 PV plant 
orientation angles
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A p p r o a c h - m o d e l 	 p a r a m e t e r 	 e s t i m a t i o n
Choice of the optimal tilt angle dataset
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V a l i d a t i o n : 	 d a t a s e t u s e d

Country France Germany

Time	period 01/01/2014	– 31/12/2014 01/01/2014	– 31/12/2014

Installed	capacity 6.2	GWp 36.9	GWp

Input	meteorological	data 3-hourly	ERA-interim	data	(SSRD,	
T2M)

3-hourly	ERA-interim	data	(SSRD,	
T2M)

Reference PV	power	data
30-min	estimates	from	RTE	

aggregated	in	a	3-hourly	country-
wide	capacity	factor	(W/Wp)

15-min	estimates	from	four	TSOs	
aggregated	in	a	3-hourly	country-

wide	capacity	factor	(W/Wp)
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V a l i d a t i o n : 	 S c a t t e r p l o t s 	 a n d 	 e r r o r
m e t r i c s

France	(Year	2014) Germany	(Year	2014)
Number of data 1831 1814
Bias -2.4	% 0.1	%
MAE 3.0	% 2.4	%
RMSE 4.2	% 3.8	%
Correlation 0.99 0.97
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C o n c l u s i o n

http://ecem.climate.copernicus.eu/demo
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