
Solar energy

Finding the best buildings to start the rollout!



Stephan Niderehe – solar energy + facade technology

2



Solar energy - agenda
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• Solar energy – the big picture

• Solar energy – using GIS to get all geometric information

• Solar energy – using spreadsheets to do the number crunching

• Solar energy – present the results and start building!



Solar energy is going to be the dominant energy source in the future.

Solar energy – the big picture
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Michael Liebreich, founder of Bloomberg New Energy Finance (BNEF), about the 
expected development towards 2030 in the global energy system (quote from 2020):

By 2030, erecting a new building without integrating 
solar power, without equipping it with a battery and 
a heat pump, without capturing rainwater, will be an 
act of deliberate economic self-harm.
https://list.solar/news/peak-emissions/

https://list.solar/news/peak-emissions/


Solar energy – potential for solar energy i Norway
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Yearly sum of global 
irradiation on optimal 
inclined, south oriented solar 
energy modules

Bilder: Global Solar Atlas (Worldbank)



Solar energy - evaluation of major building portfolios 
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Stavanger kommune

• About 700 buildings 
owned by 
municipality

• About 400 should 
be evaluated

• Spread over 241km2 

(with 145.000 
inhabitants)

Bilde: Kristian Myhre / TV 2



Solar energy - evaluation of major building portfolios 
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Modum kommune

• About 100 buildings 
owned by municipality

• About 80 should be 
evaluated

• Spread over 517km2 

(with 14.200 
inhabitants)

Bilde: Kristian Myhre / TV 2



• National building number identifiable in 
database in GIS system (geographical 
information system), which also provides 3D 
geometric data from aerial surveys – but no 
distinction between buildings and terrain

Solar energy – identifying portfolio with GIS system (1)
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• List from municipality with address and 
national building number



• Pixelated grid (1m*1m) established for 
identification of slope and azimuth of all 
roof surfaces

Solar energy – identifying portfolio with GIS system (2)
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• National database provides outer limits 
and roof lines of buildings, but no slope 
angle or direction of slope



Solar energy – identifying portfolio with GIS system (3)

10

And then magic happens… ☺

Basically:

• Each building is identified with its national building number and outline in GIS

• Within each identified roof surface the height of each centre point of each 1m*1m 
pixel is taken from the 3D image, and compared to its neighbours. With this, the slope 
and azimuth for each roof surface can be determined.

• Repeat with every roof surface until finished. ☺ Scripting rulez!



• Azimuth

Solar energy – identifying portfolio with GIS system (4)
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• Slope



Solar energy – spreadsheets for techno-economical analysis (1)
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Input variables for analysis:

• Size of system, derived from GIS information (roof and building)

• Economical assumptions (cost of system depending on size, internal discount value, 
degrading of panels, inverter cost, learning rates for inverter replacement cost, 
development of power prices, own consumption, etc.)

• Technical assumptions (efficiency of solar modules, efficiency of inverter, production 
potential kWh/kWp, etc.)

• Exclusion parameters (roof surfaces with area under threshhold, slope angles over 
threshhold, production potential under threshhold)



Solar energy – spreadsheets for techno-economical analysis (2)
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• 400 buildings and 8000 (!) roof surfaces were analyzed for Stavanger



Solar energy – spreadsheets for techno-economical analysis (3)
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Present the client with the results – and start contracting the most profitable buildings!



Thanks for your attention! Questions?

Stephan Niderehe
Senior engineer solar energy, MRIF
+47-45 87 00 49
stephan.niderehe@multiconsult.no

Solar panels from around 1982, still going strong and producing 
all necessary energy for a cabin in Telemark region, Norway

Bilder: Stephan Niderehe
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