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Virtual Tutorial Series
Open-Source Tools 
& Open-Access Solar Data

Webinar series part 2: Open-source analysis tools
Kevin Anderson, Sandia National Laboratories
Michael Deceglie, National Renewable Energy Laboratory (NREL)
Tassos Golnas, Solar Energy Technologies Office (SETO), DOE
Bennet Meyers, SLAC National Accelerator Laboratory
Kirsten Perry, National Renewable Energy Laboratory (NREL)
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Data: a Means to an End
Better photovoltaic (PV) models and 
system performance through high-quality 
data.

PV models are important in:
• Project development and valuation
• Power plant operation and maintenance

Better system performance means 
lower cost of solar electricity

Prize goal:
Support industry and academic research efforts to 
develop, improve, evaluate, and validate models of 
real-world PV system performance in diverse 
locations.
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Open-Access Data & Open-Source Tools

Three webinars 
will show you how to:

Access 
the datasets from 

the Prize

Analyze 
system 

performance

PVAnalytics, 
RdTools, 

Solar Data Tools

Model
systems with data 

from the Prize

pvlib-python, 
SAM (System 

Advisor Model)

Register!

https://github.com/pvlib/pvanalytics
https://www.nrel.gov/pv/rdtools.html
https://solar-data-tools.readthedocs.io/en/documentation-sphinx/
https://pvlib-python.readthedocs.io/en/stable/index.html
https://sam.nrel.gov/
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PVAnalytics

Solar
Data
Tools

Analysis tutorial overview
We will look at thee open-source tools for time series analytics

Library focused on PV time series preprocessing and QA

Library built around loss factor analysis

Application-driven library for both data quality and loss 
factor analysis
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PV Analytics

• A toolbox of functions for PV data labeling and 
quality assurance (QA)

• A foundational project for building out data 
processing pipelines, e.g. PV Fleets

• Install: https://pypi.org/project/pvanalytics/
• pip install pvanalytics

• Documentation: https://pvanalytics.readthedocs.io
• Repository: https://github.com/pvlib/pvanalytics/

https://pypi.org/project/pvanalytics/
https://pvanalytics.readthedocs.io
https://github.com/pvlib/pvanalytics/
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PV Analytics functionality

Data QA

Consistency
Time shifts

Capacity shifts
Outliers

Completeness

Data labeling

Day / night
Inverter clipping

Clear-sky

More!

Variability index
PR

Orientation
Azimuth-tilt

etc...
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• Open-source python library for PV time series 
analytics

• Current workflows:
• Degradation
• Soiling
• Availability

• We will focus on these workflows, but the building 
blocks are available in the library
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Soiling analysis

Availability analysis



AMERICAN-MADE  |  U.S. DEPARTMENT OF ENERGY 8

RdTools structure and data requirements

• Input data
• PV energy or power time series
• Irradiance and temperature
• Inverter and meter-level (both 

required for availability 
analysis)

• Multiple years required for 
degradation

• Usually ~15-minute data, but 
other resolutions are technically 
supported

• Relies heavily on pandas

Canned analysis routines 
for degradation and 
soiling, object-oriented 

Functional modules 
supporting degradation and 
soiling
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Degradation and soiling are based on daily yield

Normalize to model Filter Aggregate Normalized
daily yield

• The TrendAnalysis interface executes this workflow

High-frequency 
performance data
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Availability: really offline, or just missing data?

Partial outages
Peer-to-peer comparison 

using online inverters

Full outages
All inverters offline, use cumulative 

production data instead
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Where to find RdTools

• https://pypi.org/project/rdtools/
• pip install rdtools

• https://github.com/NREL/rdtools
• https://rdtools.readthedocs.io/ 

https://pypi.org/project/rdtools/
https://github.com/NREL/rdtools
https://rdtools.readthedocs.io/
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Solar Data Tools (SDT)
• Open-source python library for analyzing PV power 

(and irradiance) data
• Methods for data cleaning, filtering, plotting, and 

analysis
• Goal to enable analysis of unlabeled PV data—no 

model, no meteorological data required
• Takes a statistical signal processing approach
• Data processing steps are largely pre-defined and 

automatic regardless of system type—from utility 
tracking system to multi-pitch rooftop systems

Easily make a 
heat map of any 
data, even with 
missing values!
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Where to find us pip install solar-data-tools 

https://github.com/slacgismo/solar-data-toolshttps://solar-data-tools.readthedocs.io

Currently working on a large pull request to significantly improve the documentation. Check back soon!
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The Data Handler Object

• Most user interaction with SDT will be through the data handler

• Main pipeline runs preprocessing, cleaning, and quality checks
• Includes heatmap/matrix embedding, sunrise/sunset estimation, 

clear day labeling, and more
• After pipeline is run, user can invoke other analyses (loss factors, 

location estimation, etc.) or plotting functions

from solardatatools import DataHandler
df = … # load data as pandas data frame
dh = DataHandler(df)
dh.run_pipeline()
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Demos
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PVAnalytics
Solar
Data
Tools

Library focused on PV time series 
preprocessing and QA

Structured similarly to pvlib

Largely model driven: some functions 
use met data 

When to use
• Customizable and open-ended
• Looking for specific function
• Want to define own pipeline

Library built around loss factor analysis

Provides canned analysis routines

Model driven: relies on met data

When to use
• Customize the analysis
• Desire a physical baseline approach
• Compare with Fleets Data Initiative
• Have met data available, quality 

irradiance

Application-driven library for both 
data quality and loss factor 
analysis

Runs automatically with little to no 
set up

PV-model free, does not require 
weather/irradiance data

When to use
• Want pre-defined pipeline
• Quick answers on minimal data
• Complex site/roofs
• Unavailable meteorological 

data, or another point of 
comparison

Thank you for joining!
All today's examples will be available at https://github.com/PV-Tutorials/2024_Analytics_Webinar 

https://github.com/PV-Tutorials/2024_Analytics_Webinar

