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METHODOLOGY
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Yield estimation
Energy gains and losses

§ Quantification of energy losses and 
cleaning gains

§ Integrated yield estimation model

§ Accounting for clipping and curtailment 
losses

Cleaning gains & soiling losses

Cashflow optimization
Lifetime cost estimation

§ Evaluation based on lifetime cost of 
ownership

§ Maximizing energy production while 
limiting cleaning expenses

§ Compare costs and benefits of different 
cleaning systems

Cleaning cost & benefit

Soiling modelling

§ Based on 20 years of historic data: satellite 
data and meteorological measurements

§ Location-specific model parameters

§ Considering plant technical parameters

Accurate soiling predictions

Soiling model vs. Measurement
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Web Application

§ Start a new project by clicking on a map

§ Optimize cleaning schedules for tractor + brush, 
semi- and full- autonomous robots – dry and 
wet

§ Create convincing PDF reports for project 
documentation

For project developers

Soiling API
For asset managers

§ Get monthly soiling loss factors: P50, P90 and 
P90 for any location worldwide 
[Integration with Terabase PlantPredict]

§ Soiling predictions and cleaning alarms: short-
term (14 days) and medium term (90 days) 
[Coming soon]

§ Get input data: precipitation, PM2.5, PM10 and 
more

Python Library
For researchers

§ Build your own models and compare to pvradar 
and pvlib

§ Validate or fit parameters against 
measurement data

§ Share models & results within your organization

pip
install
pvradar

OUR SOLUTION: READY-TO-USE LICENSES, TAILOR-MADE SOFTWARE 
SOLUTIONS AND EXPERT CONSULTING
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ESTIMATE SOILING LOSSES?
… AND FIND AN OPTIMAL CLEANING STRATEGY …
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tasks:

1. Build a model

§ read literature,
§ define model logic

2. Execute model

§ get data (multiple sources)
§ homogenize data (same 

resolution & time-zone, 
matching units)

§ deal with outliers, nan values, 
missing values

3. Validate model

§ get soiling measurement data
§ compare model vs. meas.
§ fit model parameters
§ plot results

our solution:
You are left with 

the fun part!
data depot

measurement DB

python library
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BUILD A SOILING MODEL
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# 1. Initialize soiling_levels

# 2. Iterating over every day in the index

# 4. Reset soiling level if precipitation 
exceeds threshold

# 3. Increase soiling level by rate

Inputs: Rainfall as series
+ 3 parameters
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LET’S EVALUATE THE MODEL
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Option 1: Explicit Call

Option 2: With modelling context - SolarSite
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WHERE DOES THE RAINFALL COME FROM?
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REGISTERING PVLIB MODELS
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CHANGING THE SOURCE OF RAINFALL DATA
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AVAILABLE DATA

9/3/24 11

meteorological series

rainfall
snowfall
snowdepth
pm2_5 & pm10
air temperature
relative humidity
wind speed
wind direction 
irradiance 

different component
horizontal and POA

…

data sources

MERRA2
NOAA
PRISM
…

local weather stations
…

site information

Köppen-Geiger class
vegetation type
land use
country name
…

helper functions

tracker angle
sun angle
incidence angle
…

yield
…
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MODELLING SNOW SOILING
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from site

model parameters
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BUILDING STACKED MODELS
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# group by month of year

# add soiling and snow losses
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FIT MODEL PARAMETERS
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DRAW MAPS
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OUR OFFER

§ python library: open source, release soon, currently beta-testing

§ data depot: constantly adding more data

§ measurement database: approx. 100 years soiling

§ model repository

§ as part of the library

§ as notebooks on our website

§ access: 

§ library is open source

§ data is partially public, partially restricted (API key)

§ looking for early adopters and beta testers: contact us!

§ special offer for researches and public orgs:  contact us for full and free access!

9/3/24 16



2024 European PVPMC
21 – 22 August, 2024, Copenhagen

Thore Müller
PVRADAR Labs GmbH

This document is the property of PVRADAR Labs 
GmbH, all rights reserved and is confidential.

UPCOMING WEBINAR – NEXT WEEK
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Let’s work 
together!
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