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Project PV-Live: New solar irradiance data set published   
 
Reliable projections and forecasts of photovoltaic generation are becoming 
more and more important to maintain a stable power grid and for solar energy 
trading on the electric power exchange.  
To improve such projections, the Fraunhofer Institute for Solar Energy Systems 
ISE and the transmission system operator TransnetBW have set up a network of 
measurement stations which record the current irradiance conditions in the 
control area on a minute-by-minute basis. These data are also extremely 
valuable for research in solar energy meteorology. The project partners have 
released the first quality-controlled data sets, thus making measurement data 
since September 2020, now publicly available. 
 
 
The research team at Fraunhofer ISE developed a measurement station for the PV-Live 
project with pyranometers recording the global horizontal irradiance and temperature. 
In addition, three silicon reference cells with different orientations measure irradiance 
on tilted surfaces. These data provide a basis for simulated PV power values. By March 
2019, a total of 40 measurement stations, spaced between 15 and 35 kilometers apart, 
had been installed in the control area of the transmission system operator TransnetBW 
in Baden-Württemberg. The measurement stations are located at project partners’ and 
company sites as well as municipal utilities in cities throughout Baden-Württemberg. 
The irradiance data are sent from the measurement stations in real time every minute 
and then undergo quality control at Fraunhofer ISE, where they are also converted into 
PV power and made available to TransnetBW.  In combination with satellite-based 
irradiance values, the recorded data allows to create a high-resolution temporal and 
spatial image of the current PV generation and the resulting grid feed-in. 
“The novel concept for the measurement stations and data acquisition was created in 
close cooperation by Fraunhofer ISE and TransnetBW,” explains Dr. Florian Dinger, 
advisor for algorithms and prognose sat TransnetBW. “We believe that cooperation 
between industry, research and society is essential for the success of the energy 
transition. That’s why we’ve decided to make this new high-resolution data publicly 
available to researchers in the field of solar energy meteorology.” 
 
Quality-controlled minute values of solar irradiance for different orientations  
 
The data set, which comprises minute-by-minute measurement data since September 
2020, has now been published. Before being published, the irradiance and temperature 
data undergo a quality-control check using algorithms specially designed for this data. 
The automatic real-time data processing and quality control were set up together with 
Mondas GmbH, a spin-off of Fraunhofer ISE. The data sets are available to researchers 
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and other interested parties. Measurement data will continue to be recorded and 
checked and then published in monthly updates.  
“For the first time, the solar energy meteorology research community has access to a 
high-resolution temporal data set for solar irradiance, which covers all of Baden-
Württemberg. This makes it possible to investigate the spatial and temporal fluctuations 
and balancing effects, which are very important for the feed-in of solar power to the 
power grid,” explains Dr. Elke Lorenz, Group Manager Energy Meteorology at 
Fraunhofer ISE.  
Another unique feature of PV-Live is that solar irradiance is measured simultaneously 
using sensors with different orientations. While meteorological monitoring networks 
typically conduct horizontal measurements, these tilted sensors record solar irradiance 
on the same plane as the solar modules in real life, as they are installed on rooftops or 
as part of free-standing photovoltaic plants. This is for example useful for the 
development and validation of models for irradiance at the level of the solar module.  
 

 
 
Proprietary measurement stations with a pyranometer and silicon sensors with different orientations. © 
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Distribution of the 40 measurement stations in the control area of TransnetBW, with spacing of 15 to 35 km. 

Map tiles by Stamen Design (https://stamen.com), under CC BY 3.0. Data from OpenStreetMap, under ODbL 

(https://www.openstreetmap.org/copyright))  

Further information 

Project homepage: https://www.ise.fraunhofer.de/en/research-projects/finale.html 

Monthly measurement data: https://zenodo.org/record/4036728  
 

The Fraunhofer-Gesellschaft, headquartered in Germany, is the world’s leading applied research organization. With its focus on developing key 
technologies that are vital for the future and enabling the commercial exploitation of this work by business and industry, Fraunhofer plays a central 
role in the innovation process. As a pioneer and catalyst for groundbreaking developments and scientific excellence, Fraunhofer helps shape society 
now and in the future. Founded in 1949, the Fraunhofer-Gesellschaft currently operates 75 institutes and research institutions throughout Germany  
The majority of the organization’s 29,000 employees are qualified scientists and engineers, who work with an annual research budget of 2.8 billion 
euros. Of this sum, 2.4 billion euros are generated through contract research 
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