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Online Workshop

Digital Tools for Solar Thermal Plant Monitoring

25 June 2024, 2 – 4 pm (CEST, UTC+2)

ORGANIZED BY IN COLLABORATION WITH SUPPORTED BY

SUNPEEK DEVELOPMENT TEAM

Welcome!

Gra nt Agreement 
#101083940
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Agenda

1 Handbook “Digital Tools for Solar Thermal Plant Monitoring” (~15 min.)

Philip Ohnewein (AEE INTEC)

2 “Speed Dating” of selected tools (~30 min.)

AEE INTEC + SOLID

3 SunPeek Live Demo + Discussion (~30 min.)

Marnoch Hamilton-Jones (AEE INTEC)

4 Further developments, Q&A (~30 min.)

All
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▪ Focus: Demonstrate how to use digital tools and methods for the
monitoring of (large-scale) solar thermal plants & give support for SunPeek 
users

▪ Target group: Operators of large-scale solar thermal plants and associated 
compagnies and stakeholders

28 February, 2024

SunPeek Open 
Source Software

(Online)

10 - 11 April, 2024

SunPeek Exhibition 
Booth at ISEC 2024

November 2024

Guide to ISO 24194:2022 + 
SunPeek Updates

(Online)

Workshop Series „Digitalization of Solar Thermal Plants”

+ tailored, free workshops for

compagnies! Please contact us!

25 June, 2024

Digital Tools for Solar 
Thermal Plant Monitoring

(Online)
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SunPeek Eco System
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Applied CPS Project

▪ The project Applied-CPS (Applied Cyber-Physical 
Systems) is an Austrian research project of the Digital 
Europe Programme, funded by the European 
Commission and the Austrian Research Promotion 
Agency

▪ Project duration: 2022/09 to 2025/08

▪ Applied-CPS offers tailored services for SME within 
the European Union to support the implementation of 
cyber-physical systems (CPS)

▪ Services up to 40 k€ are fully funded! Please contact 
us if you are interested! (limited resources available)

Project partners

https://www.applied-cps.at/
https://www.ffg.at/en/europe/digital
https://www.ffg.at/en/europe/digital
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Organizational issues

▪ The workshop will not be recorded.

▪ Slides and additional material will be distributed after the workshop. 
Please feel free to share them!

▪ After each session, there is some time for longer questions and 
discussion.

▪ You may ask shorter questions during the sessions directly to the 
presenter or using the “Chat” function in MS Teams

▪ Please register through the Applied CPS website if you haven’t done this 
yet: https://www.applied-cps.at/event_kalender/digital-tools-for-solar-
thermal-plant-monitoring/

https://www.applied-cps.at/event_kalender/digital-tools-for-solar-thermal-plant-monitoring/
https://www.applied-cps.at/event_kalender/digital-tools-for-solar-thermal-plant-monitoring/
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Brief Introduction Round
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Contact

▪ For questions regarding Applied CPS (in particular Service Offers), please 
contact Daniel Tschopp (d.tschopp@aee.at)

▪ SunPeek General Questions: sunpeek@sunpeek.org

▪ SunPeek Support: support@sunpeek.org

▪ For specific requests / problems / bugs, please open issues in 
https://gitlab.com/sunpeek/

mailto:d.tschopp@aee.at
mailto:sunpeek@sunpeek.org
mailto:support@sunpeek.org
https://gitlab.com/sunpeek/
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Questions
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„Digital Tools“ Handbook

1 Handbook “Digital Tools for Solar Thermal Plant Monitoring” (~15 min.)

Philip Ohnewein (AEE INTEC)

2 “Online speed dating” of selected tools (~30 min.)

AEE INTEC + SOLID

3 SunPeek Live Demo + Discussion (~30 min.)

Marnoch Hamilton-Jones (AEE INTEC)

4 Recent developments, Q&A (~30 min.)

All
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International Standards, SunPeek

Auswirkungen

Plant Design
Manufacturing

Simulation

Operation
Commissioning

Maintenance

ISO 24194 Power Check & more

ISO 9806

EN 12975

EN 12976

20-30 years
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ISO 24194 
“Solar energy — Collector fields — Check of performance”

▪ International standard that focuses on the performance check of solar thermal collector 

arrays → first standard targeting collector arrays in operation

− First published in 05/2022 → currently ISO 24194:2022 + amendment (Amd 1:2024)

− Collaboration between ISO and CEN (European Committee for Standardization)

− Plays a key role for on-going operational monitoring and guarantee procedures

− Bankability and trust in large-scale installations

▪ Specifies methods how to compare measured output with its target: 

− Power Check → Denmark, IEA SHC Task 45 & 55 

− Daily Yield Check

− Annual Yield Check (in preparation)

▪ How to apply in practice? 

− Guide to ISO 24194:2022 – Power Check, Task 68
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ISO 24194:2022 “Check of Performance”

▪ Applicable Collector types:

✓ Glazed flat plate collectors

✓ Evacuated tube collectors

✓ Tracking, concentrating collectors

▪ Defines 2 methods on paper:

✓ Power Check

✓ Daily Yield Check

✓ Revision: Annual Yield Guarantee

✓ TC180 / SC4 / WG4

✓ Lead by M. Liu & S. Abrecht

▪ New ISO standard for assessing performance 

of solar thermal collector fields / plants.

✓ In-situ, for plants in operation!

✓ Refers to ISO 9806 (single collector lab tests)

✓ Refers to ISO 9060 (instruments for solar radiation)

✓ Refers to ISO 9488 (solar vocabulary)
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SunPeek Power Check → ISO 24194
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„Digital Tools for Solar Thermal Plant Monitoring“
A Handbook for Plant Operators and Associated Stakeholders

Download:

https://doi.org/10.5281/zenodo.12523699

https://doi.org/10.5281/zenodo.12523699
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„Digital Tools“ Handbook

Purpose

• Guide for plant operators & stakeholders to 

effectively monitor solar thermal plants.

• Focus is on solar collector fields, not single arrays. 

• Overview of digital tools: software, methods, datasets.

• Focus on open-source tools & open datasets.

Acknowledgements

• Supported by DIH (Digital Innovation Hub) Süd 

• Supported by Austrian Climate and Energy Fund

• Cooperation with team of SunPeek open-source software

Download:

https://doi.org/10.5281/zenodo.12523699

https://sunpeek.org/
https://doi.org/10.5281/zenodo.12523699
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„Digital Tools“ Handbook
Contents

Sensors

• Practical recommendations for monitoring

• Choice & placement of sensors

Data Gathering

• Sampling rate: at least 1 minute

• Time zones: explicit time zones, or UTC

• Timestamp format: ISO 8601 

• Encoding: UTF-8 

• Data validation tools & algorithms

Download:

https://doi.org/10.5281/zenodo.12523699

https://doi.org/10.5281/zenodo.12523699
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„Digital Tools“ Handbook
Contents

• ISO 9806

• ISO 24194: Power Check, Daily Yield Check

• Most important Key Figures

Download:

https://doi.org/10.5281/zenodo.12523699

https://doi.org/10.5281/zenodo.12523699
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„Digital Tools“ Handbook
Contents

Download:

https://doi.org/10.5281/zenodo.12523699

Solar thermal

• Software tools

• Open datasets

PV

• Software tools

General

• Weather & Irradiance tools, databases & APIs

• Visualization, Monitoring & IoT Platforms

→ “Speed Dating” → 4 selected tools

https://doi.org/10.5281/zenodo.12523699


AEE – INSTITUTE FOR SUSTAINABLE TECHNOLOGIESwww.aee-intec.at Workshop Digital Tools | 2024-06-25

„Digital Tools“ Handbook
Contents

Download:

https://doi.org/10.5281/zenodo.12523699

SunPeek Demo

• Later today

https://doi.org/10.5281/zenodo.12523699
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„Digital Tools for Solar Thermal Plant Monitoring“
A Handbook for Plant Operators and Associated Stakeholders

Download:

https://doi.org/10.5281/zenodo.12523699

https://doi.org/10.5281/zenodo.12523699
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Speed Dating 

1 Handbook “Digital Tools for Solar Thermal Plant Monitoring” (~15 min.)

Philip Ohnewein (AEE INTEC)

2 “Speed Dating” of selected tools (~30 min.)

AEE INTEC + SOLID

3 SunPeek Live Demo + Discussion (~30 min.)

Marnoch Hamilton-Jones (AEE INTEC)

4 Recent developments, Q&A (~30 min.)

All
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Selected Tools

https://solarheatdata.eu/

ScenoCalc https://solarkeymark.eu/calculation-tools/

https://pvlib-

python.readthedocs.io/en/stable/

https://thingsboard.io/

https://solarheatdata.eu/
https://solarkeymark.eu/calculation-tools/
https://pvlib-python.readthedocs.io/en/stable/
https://pvlib-python.readthedocs.io/en/stable/
https://thingsboard.io/
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ScenoCalc

Official SolarKeymark calculation tool

• Download:

https://solarkeymark.eu/calculation-tools/

• Excel file + VBA code

• Current version: 6.2

https://solarkeymark.eu/calculation-tools/
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ScenoCalc

Official SolarKeymark calculation tool

Scope
• Calculates annual solar yield (kWh/m²gr). 

Used in SolarKeymark datasheet, page 2.

4 locations, and 3 temperature levels each.

• Simplified assumptions (hourly computation, 

load all the time, constant collector temperature, etc).

• Supports different collector orientations and tracking.

• Supports providing own location, 

collector parameters, and temperature levels. 
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ScenoCalc
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ScenoCalc

Official SolarKeymark calculation tool

Status
• Well-established and accepted tool in SolarKeymark & 

most of the European solar thermal world.

• Originally developed by RISE 2019 in project QAIST.

• Supports a variety of collector types, but not yet PVT. 

• Rework / Update planned (Pro-Sol-Netz project) towards 

supporting parabolic trough / PTC and Fresnel collectors. 
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ScenoCalc & SunPeek

Similarities with SunPeek
• Both are based on ISO 9806 standard / SolarKeymark.

• Both support a variety of collector types (flat plate, 

concentrating / tracking, air). Both aim at improving support 

for concentrating, PVT and other collector types. 

• Both support SST and QDT collector data sheets

Differences to SunPeek
• SunPeek is a performance monitoring tool for plants in 

operation. ScenoCalc is a yield estimation tool, converting 

collector parameters into a projected solar energy yield. 

• SunPeek processes in-situ measurement data from solar 

thermal plants. ScenoCalc does not, it’s not a monitoring tool. 

• ScenoCalc is not backed by an open-source project. 

Maintenance and Governance are somewhat undefined. 
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pvlib

From: https://pvlib-python.readthedocs.io/en/stable/ 
Anderson, K., Hansen, C., Holmgren, W., Jensen, A., Mikofski, M., and Driesse, A. “pvlib python: 2023 project 
update.” Journal of Open Source Software, 8(92), 5994, (2023). DOI: 10.21105/joss.05994.

https://pvlib-python.readthedocs.io/en/stable/
http://dx.doi.org/10.21105/joss.05994
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pvlib

pvlib python is a community developed toolbox that provides a 
set of functions and classes for simulating the performance of 
photovoltaic energy systems and accomplishing related tasks. 
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pvlib

 PV and solar-thermal share irradiation calculations  (incl. Tracking)

pvlib python is a community developed toolbox that provides a 
set of functions and classes for simulating the performance of 
photovoltaic energy systems and accomplishing related tasks. 

 PV and solar-thermal need to handle sensor and measurement data (PVAnalytics)
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Examples

Many calculations regarding irradiance
(AOI, extraterrestrial irradiation, solar 
time, decompositions, etc.)

Link: https://pvlib-
python.readthedocs.io/en/v0.9.0/api.html#methods-for-irradiance-
calculations 

https://pvlib-python.readthedocs.io/en/v0.9.0/api.html#methods-for-irradiance-calculations
https://pvlib-python.readthedocs.io/en/v0.9.0/api.html#methods-for-irradiance-calculations
https://pvlib-python.readthedocs.io/en/v0.9.0/api.html#methods-for-irradiance-calculations
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Examples

Including nice code examples: 
Estimate diffuse irradiation 
based on different estimation models

Link: https://pvlib-
python.readthedocs.io/en/stable/gallery/irradiance-
decomposition/plot_diffuse_fraction.html#  

https://pvlib-python.readthedocs.io/en/stable/gallery/irradiance-decomposition/plot_diffuse_fraction.html
https://pvlib-python.readthedocs.io/en/stable/gallery/irradiance-decomposition/plot_diffuse_fraction.html
https://pvlib-python.readthedocs.io/en/stable/gallery/irradiance-decomposition/plot_diffuse_fraction.html
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Examples

Including nice code examples: 
Estimate diffuse irradiation 
based on different estimation models

Link: https://pvlib-
python.readthedocs.io/en/stable/gallery/irradiance-
decomposition/plot_diffuse_fraction.html#  

https://pvlib-python.readthedocs.io/en/stable/gallery/irradiance-decomposition/plot_diffuse_fraction.html
https://pvlib-python.readthedocs.io/en/stable/gallery/irradiance-decomposition/plot_diffuse_fraction.html
https://pvlib-python.readthedocs.io/en/stable/gallery/irradiance-decomposition/plot_diffuse_fraction.html
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Examples

Identify shifts in measurement data
(PVAnalytics)

Link: 
https://pvanalytics.readthedocs.io/en/stable/genera
ted/gallery/shifts/data-shifts.html 

https://pvanalytics.readthedocs.io/en/stable/generated/gallery/shifts/data-shifts.html
https://pvanalytics.readthedocs.io/en/stable/generated/gallery/shifts/data-shifts.html
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Summary

• Open Source Python project 
 Role model for SunPeek

 Used for some calculations

• Many functions that can be used for solar-thermal: 
(even though developed for PV)

• Irradiation & irradiation conversion (pvlib)

• Fetching weather data (pvlib)

• Plausibility checks (PVAnalytics)
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SunPeek

Demo
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What is SunPeek?

2Copyright © SunPeek Contributors

SunPeek is the quasi-
standard to apply the 
ISO 24194
Free and easy to use!
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How does collector performance changes 
over time?

Usage of SunPeek

Collector Guarantees

Performance Monitoring

Does the collector perform as specified?

Images ©SOLID Solar Energy Systems



Copyright © SunPeek Contributors

Based on measurements: Based on Collector-Keymark-Equation:

How does it work?

ISO 24194 – Power Check compares array performance:

Actual
performance

Estimated
performance

ሶ𝑄 = 𝑐𝑝 ሶ𝑚 𝑣𝑜𝑢𝑡 − 𝑣𝑖𝑛
ሶ𝑄 = 𝐴𝐺𝐹 ∙ 𝜂0,ℎ𝑒𝑚 𝐾ℎ𝑒𝑚 𝜃 𝐺ℎ𝑒𝑚 − 𝑎1 𝜗𝑚 − 𝜗𝑎 − 𝑎2 𝜗𝑚 − 𝜗𝑎

2 − 𝑎5

𝑑𝜗𝑚

𝑑𝑡
∙  𝑓𝑠𝑎𝑓𝑒

Qestimate= AGF∙η0,hemKhemθL,θTGhem- a1ϑm-ϑa-a2ϑm-ϑa2-a5dϑm/dt∙ fsafe

Compare only for valid timestamps
(operation conditions close to stable full power operation)

1h averages 1h averages
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How does it work?

Estimated
performance

Actual
performance

Actual power is higher 
than estimated power
(above diagonal)

Actual power is lower 
than estimated power
(below diagonal)
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Why open-source?

✓Accessibility
Implementing the ISO needs considerable knowledge and ressources. 
With SunPeek, the method is accessible to everyone without any work

✓Transparency
Guarantees must be transparent, so all parties can check the results 
independently.
With SunPeek, everyone works with the 

✓Consistency
Results must be consistent and truthful to the ISO.
With SunPeek, everyone relies on the same code.

6Copyright © SunPeek Contributors



Copyright © SunPeek Contributors

Software & Licenses

7Copyright © SunPeek Contributors

• Backend: LGPL (GNU General Public License)

▪ „Weakly Protective“ 

▪ Must release changes under same license. 

▪ Ensures consistent implementation of ISO 24194.

BSD-3 Clause

▪ „Permissive“, virtually no restrictions

▪ Used in similar open-source projects (e.g. pvlib).

▪ Simplifies integration with own software. 
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SunPeek Information

8Copyright © SunPeek Contributors

✓ Support    support@sunpeek.org 

✓ Software Repository  https://gitlab.com/sunpeek/ 

✓ Public Demo   https://demo.sunpeek.org/ 

✓ Open Dataset   https://doi.org/10.5281/zenodo.7741083 

✓ Data-in-Brief Article  https://doi.org/10.1016/j.dib.2023.109224 

✓ Zenodo Community  https://zenodo.org/communities/sunpeek

mailto:support@sunpeek.org
https://gitlab.com/sunpeek/
https://demo.sunpeek.org/
https://doi.org/10.5281/zenodo.7741083
https://doi.org/10.1016/j.dib.2023.109224
https://zenodo.org/communities/sunpeek
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SunPeek Demo Server

https://demo.sunpeek.org/

https://demo.sunpeek.org/
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SunPeek

Next Steps & Activities
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Activities

2024 2025
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Activities

2024 2025

Alpha Version Beta Version …

Support for less common plant 
setups

Automation
(e.g., reporting, data upload)

Enable cloud solutionsImprove Documentation

Support for Vacuum Tube Collectors

Syncing with Solar Keymark Database

Faster by storing PC-results
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Activities

2024 2025

Alpha Version Beta Version …

ISEC 2024
Paper & Booth

EuroSun 2024 
Poster

regular
Workshops …
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Activities

2024 2025

Alpha Version Beta Version …

Task 68 – Guide to ISO 24194

ISEC 2024
Paper & Booth

EuroSun 2024 
Poster

regular
Workshops …



Copyright © SunPeek Contributors

Activities

2024 2025

Alpha Version Beta Version …

Task 68 – Guide to ISO 24194

TC180 – Update to ISO 24194 – Annual Yield Check

ISEC 2024
Paper & Booth

EuroSun 2024 
Poster

regular
Workshops …
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Activities

2024 2025

Alpha Version Beta Version …

Task 68 – Guide to ISO 24194

TC180 – Update to ISO 24194 – Annual Yield Check

ISEC 2024
Paper & Booth

EuroSun 2024 
Poster

Applied CPS (AEE-Intec) for SunPeek Support

regular
Workshops …
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What does that mean for you?

➢ You want to try SunPeek?
Sure, just go to https://demo.sunpeek.org or download the software for free!

➢ You want support setting up your plant?
Contact us! We will help you set up your plant as part of the Applied CPS funding.

➢ You want to join the SunPeek community?
Stay connected and stay tuned for further workshops!
We are also always looking for contributors to join us!

➢ You want to join the ISO 24194 discussions?
Contact us! We are happy to include you in the Task 68 work and discussions

https://demo.sunpeek.org/


Be a part of the SunPeek and let‘s work 
together for a brighter solar-thermal future

www.sunpeek.org

Join us!

sunpeek@sunpeek.org 

mailto:sunpeek@sunpeek.org
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