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Online apps for solar prospecting: 
New challenges and industry needs
All-in-one app for pre-feasibility of solar plants

Artur Skoczek
apps.solargis.com
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Why industry needs new prospecting tool?
• PV becoming global
• Less known environments – high uncertainty
• Environmental risk assessment
• Prospecting multiple projects shared between multiple project partners 

How Prospect addresses these needs?
• All basic environmental info in one place
• High accuracy solar resource database
• Reduced uncertainty
• Results available in few clicks
• Sharing projects 

New generation of Solargis online apps



PV Systems Symposium in Albuquerque, NM, May 14-16, 2019 3

New generation of Solargis online apps

3

iMaps (interactive maps) & pvPlanner are integrated with new features: 
more data, new PV simulation tool, economy calculator, site management and sharing tool, 
new reports, compare tool, collaborative work.
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Prospect
Solar radiation database 
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Prospect – underlaying radiation database 

Modelling cloud attenuation from 
geostationary satellites
• From 1994/1999/2007 to the end of 2018
• Time resolution 10, 15 and 30 minutes
• Native grid resolution approx. 2 to 7 km

Modelling clear-sky (cloudless) atmospheric 
conditions:
• Aerosols and water vapour from global 

models: MERRA-2, CFSR, CFSv2, GFS, 
MACC-II, CAMS

• Digital Elevation Model SRTM-3
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Volume of data increases

Source: SolarGIS

GB/day TB/year Active

Meteosat MFG (IODC) 0.6 GB 0.3 TB No

Meteosat MSG 7.2 GB 2.6 TB Yes (2x PRIME, IODC)

GOES West 12.5 GB 4.5 TB Yes

GOES East 12.5 GB 4.5 TB No

GOES-R(S) 50 GB 18 TB Yes

MTSAT 2.6 GB 0.9 TB No

HIMAWARI 8 80 GB 30 TB Yes

Meteosat MTG, 
HIMAWARI 9

+ + No, but soon…

• Increasing spatial resolution (Himawari 8 and GOES-R: 0.5-2.0 km) 
• Higher data frequency (Himawari 8: 10 min., GOES-R 15 min)
• More spectral channels (Himawari 8, GOES-R: 16 channels)
• Redesign of HW infrastructure and storage
• Optimization of management software performance
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Solargis worldwide database validation
Public validation sites – support from the World Bank

Solar meteorological stations with high quality measurements
Red color shows meteo sites supported by the World Bank since 2015  

This information may not be complete



PV Systems Symposium in Albuquerque, NM, May 14-16, 2019 8

Extensive validation with existing
PV software packages: pvSyst, SAM
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Simulation results: Solargis vs NREL SAM vs PVsyst

Solargis vs SAM Solargis vs PVsyst

Mean energy yield difference
simulation at 9 locations -0.41% ± 0.86% 0.33% ± 0.36%
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New features in Prospect online application
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Interactive maps

Prospect offers 250-m grid resolution data for exploration of solar climate 
and for reliable PV energy assessment
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New maps

Data reveal striking geographical variability
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More meteorological parameters

Prospect shows 20+ solar meteo and enviro parameters that are critical 
for preliminary assessment of PV power plants worldwide 
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ERA5

MERRA2 resolution: 0.5o x 0.5o

CFSv2 resolution: 0.2o x 0.2o

Difference

New primary source of meteorological parameters
Current data source Upcoming data source

1994-2010 2011 -yesterday Last 3 months

ERA5 resolution: 0.25o x 0.25o

CFSv2 resolution: 0.2o x 0.2o

1994-2019
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Introductory information for any project
Pre-feasibility assessment can be further evaluated in any design software, 
by Solargis time series and TMY data, consistently and in a full detail 
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User interface and reports in multiple languages

User interface and reports in English, Spanish and Mandarin Chinese
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Economy calculator

Payback, return on investment, levelized cost of electricity for any PV 
configuration
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Collaborative work & Management of portfolios

In Prospect app, teams can collaborate on projects. Organize projects 
using tags, share them and manage permissions.
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More detailed solar analytics and comparison

Data output aggregated as:
• Long-term yearly and monthly averages
• Average hourly profiles for each month
… to better understand the PV electricity potential and PV performance. 
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Global and most accurate data

Solargis data has been recognized as the most accurate by independent 
studies and confirmed in thousands of large-scale PV commercial projects, 
worldwide. 
Accurate information consulted in the pre-feasibility stage prevents 
disappointment in the solar project development and operation
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Advanced online PV simulator

New PV simulation tool based on the latest scientific developments and new 
concepts which consider all critical technical details of the PV power plant.

Pre-defined PV configurations for an easier system set-up.
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PV system losses

Detailed shading calculation and analysis of all system losses. 
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Outputs: monthly or hourly averages

Solargis Prospect delivers outputs as long-term averaged monthly & hourly data
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Old and new Solargis tools
Changes in PV simulation 



Global irradiation
(module surface)

Mismatch and cable losses

Inter-row shading losses

Angular reflectivity

Shading by terrain

Losses in the conversion of 
irradiance into DC in 

modules

Losses in transformers and 
AC

Technical availability

Dirt, dust and soiling, snow

Losses in the inverters

Solar radiation
received by 
PV modules

DC power
in PV modules

Conversion
to AC, transformation
and feed to grid

Simplified PV simulation chain

Environmental inputs:
• Air temperature
• Wind speed
• Precipitable water
• Pressure (AM)

Environmental inputs:
• Dust, polution
• Snow 
• Precipitation

High resolution digital 
elevation model 
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Old and new Solargis tools

Environmental inputs:
• Albedo

Simulator elements 
added / modiefied
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GHI

DNI

GTI

R. Perez 
transposition
model

Global dataset of 7 percentile DNI and GHI „days” 
per month, 15-min data time step

Aggregated solar radiation data
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Tilt angles: 0, 15, 30, 45, 60, 75, 90

Aggregated solar radiation data
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Fix mounted systems
• direct and diffuse shading
• per cell simulation 
• varius strings layouts
• modules orientation V and H
• mono and bifacial modules

Detailed inter-row shading analysis
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Combined AM and PWAT correction
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Change in PV simulation chain

The De Soto model, also known as the five-parameter model,
uses the following equations to express each of the five primary
parameters as a function of cell temperature and irradiance :

A power-rating (performance surface) model
developed by Huld T. 
based on King L. PV array model 

Single diode model

ESTI Laboratory

GTI [W/m2]
GTI [W

/m2 ]

Tm
od [C]

Tmod [C]

h
rel

h
rel
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Euro Efficiency – weighted efficiency
hEU =  (3 × h5% + 6 × h10% + 13 × h20% +10 × h30% + 48 × h50% + 20 × h100%) / 100

h5%
h10%h20%h30% h50% h100%

Evolution of inverter model complexity 
Euro Efficiency Efficiency curve Sandia empirical model
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Further developments
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PV simulator development roadmap

Detailed PV power plant configuration available through API
PV simulator is independent of input data

It works with: 

• Modelled or measured data, site-adapted data

• Sny time-step 1, 5, 10, 15, 30, 60 min  

• Timeseries, statistical data (percentiles)

Supports all most popular mounting scenarios 
(mono and bifacial, fix and trackers)
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Ground albedo

Lambertian surface
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Latest dust forecast for Northern Africa, Middle East and Europe

NMMB/BSC-Dust model: history and forecast 

Model reproduces significantly well daily variability and seasonal geographical 
distribution of dust optical depth over Northern Africa, Middle East and Europe
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Maximum wind gusts: history and forecast 
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Snow losses – history and forecast
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PV system sizing – minimum temperature
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Thank you!

apps.solargis.com


