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Agenda
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1 Recap Prasenz-Workshop 19.10.2023

2 SunPeek Demo Server

3 Projekt Applied Cyber-Physical Systems

4 Q&A Session, Anwendungsfalle, Ausblick

AEE — INSTITUT FUR NACHHALTIGE TECHNOLOGIEN :?{pms_ﬁp LT SunPeek Q&A Session Digitale Tools Solaranlagen | 22.11.2023




Vorstellungsrunde
Meeting nice people working with solar heat (Kl picture generator)

AEE INTEC
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Inhalte Prasenz-Workshop 19.10.2023

AEE INTEC

= Tellnehmer:innen: 10 Personen (davon 9 Personen von
KMU) + 5 Mitarbeiter:innen von AEE INTEC

Workshop ,Digitale Tools fiir das Monitoring von
solarthermischen GroRBanlagen”

solar

WARME TN CENDLATIININ,

Datum/fUhrzeit: 19.10.2023 09:00 - 14:30

ort: AEE INTEC, Feldgasse 19, 8200 Gleisdorf
Or ganisation / Kontakt:Daniel Tschopp {d.tschopp@aee.at)
Anmeldung: hittps: /fwww_bit ly/3054KUw

Zielgruppe des Workshops sind Betreiber von solarthermischen GroBanlagen und Unternehmen, die
mit Betreibern zusammenarbeiten (z.B. Kollektorhersteller, Endkunden). Das Angebot richtet sich

speziell an KMUs. . n a e
Im Workshop wird ein Uberblick zu digitalen Tools und Open Source Software fiir Monitering und

Betriebsfihrung von solarthermischen GroRanlagen prisentiert, basierend auf dem neu entwickelten
Handbuch ,Digital Tools for Solar Thermal Plant Moni

Die Teilnehmer:innen erhalten eine Schulung in d

LI |
u u u | I |
- . »
(htt ocs.sunpeek.org/) fir das Performance Monite L -] v
Erfahrungsaustausch und Herausforderungen in der ) m

Wenn Sie daran interessiert sind, eine ihrer Anlagen dir
um Machricht an Daniel Tschopp (d.tschopp@aee.at) bi

| |
09:30 Digital Tools / Open Source Software fiir Monitoring und Betriebsfihrung von
Der Workshop wird von AEE INTEC und DIH Sad organi solarthermischen GroRanlagen O a r e r m I S C e n rO a n a e n
dem Entwicklerteam der SunPeek Software. Philip Ohnewein (AEE INTEC), Doniel Tschopp (AEE INTEC)
» Herausforderungen, Praxisfragestellungen

« Handbuch "Digital Tools for Solar Thermal Plant Monitoring”
* 50 24194:2022 Norm fir Performance Check von Kollektorfeldern

Pfﬂg ramm 10:00 Diskussion und Fragen

|
10:15 SunPeek Open Source Software
05:00 BegriRung und Einfilhrung Lukos Feier! (SOLID), Marnoch Hamilton-Jones (AEE INTEC) —
Daniel Tschopp (AEE INTEC), Walt Software Architektur, Features, implementierte Methoden | ’ ’

Solor) Anlagenkonfiguration, Web-Ul
» Inhalte und Zielsetzung des ¥ Datenanbindung, Schnittstellen
» Betriebsfihrung solarthermis

Installation, Updates
« Farderprogramm des Kiima- « Abgrenzung zuanderen Software Tools
» Verbandsaktivititen im Bere 10:45 Diskussion und Fragen —
09:15 Vorstellungsrunde, Praxisfrage 11:00 Kaffeepause

11:15 Anlagenauswertungen mit SunPeek Open Source Software
Naria Moser (SOLID), Christian Kloibhofer [GASOKOL), Michael Zellinger
(GASOKOL)
« Fernheizwerk Graz
* Nahwirme St. Ruprecht

11:45 Diskussion und Fragen
12:00 - 13:00 Mittagessen vor Ort

13:00 Hands-On SunPeek Open Source Software
Lukos Feier! (SOLID)
« Erfassung und Auswertung von Beispielanlagen bzw. Anlagen, die von

| ]
Teilnehmer:innen betrieben werden -
14:00 Abschlussdiskussion, Ausblick

14:30 Ende
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https://www.collector-array-test.org/wp-content/plugins/zotpress/lib/request/request.dl.php?api_user_id=4388599&dlkey=LXMVPA9A&content_type=application/pdf

AEE INTEC

Der DIH SUD wird unterstiitzt von:

G FFG

LAND ' 2 KARNTEN

& |Das Land
Steiermark

www.aee-intec.at

Rahmenprojekt DIHSO

DIHSUD

Digital Innovation Hub

UNSERE

Website: https://www.dih-sued.at/

Der DIH SUD unterstiitzt KMU der Region Siidésterreich

bei der digitalen Transformation.

Nicht wirtschaftlich titiges Unterstiitzung von KMU in der

Kompetenznetzwerk $idregion
. &) o
e ¥
> &)
Netzwerk aus Digitalzentren, Angebote in den Bereichen Information,
Netzwerkpartnern und Multiplikatoren Qualifikation und Digitale Transformation

AEE — INSTITUT FUR NACHHALTIGE TECHNOLOGIEN :?{pms_ﬁp colar  SunPeek

Zugang zu Infrastruktur

Zugang zu Laboren, Unterstutzung bei
Prototypenherstellung etc.
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Rahmenprojekt DIHSud

AEE INTEC

DIHSUD

Digital Innovation Hub

UNSERE

0‘ Test vor Investition
N, z. B. Zugang zu Laboren, Prototypenherstellung,
3D-Druck, 5G Playground

Unterstiitzung bei der Suche nach Investoren
Beratungsleistungen Uber unsere Partner (Wirtschaftskammern,
Forschungsforderungsagenturen etc.)

Weiterentwicklung des Okosystems
Zugang zu relevanten Playern im Bereich Digitalisierung

&)
Eﬂ Bildungs-, Aushildungs- und Qualifizierungsangehote
&,
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Rahmenprojekt DIHSUd

AEE INTEC

Digital Innovation Hub

KONTAKT

DIH SUD GmbH
LeonhardstraBBe 59
8010 Graz

Mag. Stefan Schafranek
stefan.schafranek@dih-sued.at
+43 316 876-1154

Martina Eckerstorfer
martina.eckerstorfer@dih-sued.at
+43 463 9082 90-25
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Recap - 1ISO 24194

AEE INTEC

Beschreibt Prozedur fur Performance Check bel

INTERNATIONAL ISO Solarthermie Kollektoren.
STANDARD 24194

1. Gibt benotigte Messungen vor.

(z.B.: Strahlung, Aul3entemperatur, Vorlauf- und Rucklauf Temperaturen, ...)

First edition
2022-05

2. Filtert valide Zeitpunkte.
(steady-state zustande, z.B.: Einstrahlung > 800 W/m?)

3. Berechnet erwarteten Ertrag
(Anhand der Kollektor-Keymark Formel)

Solar energy — Collector fields —
Check of performance 4. Vergleich mit tatsachlichem Ertrag
(mit einer Safety-Margin)
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Mdgliche Verwendungszwecke

AEE INTEC

=> Bewertung von Kollektorleistung unabhangig von Betriebs-Temperatur und Wetter

within safety

L
[

510.5 W/m?

3

[Average power estimated, with fsafeJ 489.4 W/m?>

0 100 200 300 400 500
Specific Thermal Power [W/m?]

Difference toestimated power [H)
Ln
=

May 7 Mlay 14 May 21 hay 28
2017

Kontrolle von Kollektor-Garantien

Monitoring von Kollektor-Performance vs Zeit
(zwischen Anlagen-Designer und Kollektor-Hersteller)

(als Betreiber)
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Recap — SunPeek

AEE INTEC

SunPeek MORE INFORMATION [/

DemoPlant_20231...

Thermal Power Check

[ L L] .
== QOverview

Settings: Method: IS0 Formula: AUTO (2) - AUTO (90%) fp AUTO (98%) for AUTO (99%) use wind: AUTO (true)
Ia Configuration hd Start End
- Execution: TT.MM.JJJJ TT.MM.JJJJ 8 X
=; DataUpload
Se Data . .
o Target-Actual Comparison Timeseries o
Q,
|&d Performance Check within safety within safety
k
g 150
— 600 T
E 'f ¢ 2
=, o
._ 'f o ™ ™ L ] * . . L . L s #® ™ ‘ L -‘ P
g Py 5 100
B 500 P E
- L] ]
z o
a L 1 :
g . 2
= L% 2 50
400 &
. i
0
400 500 600 May 7 May 14 May 21 May 28 HEH
Estimated Power DW/m] 2017 rEslEE
(with safety factor) 3
EXPORT

Saftey Factor: 87.318 %

@ with safety factor

- @ Estimated © Ratio @ N -
@ Li)
@ Measured (with safety) (with safety) Valid Intervals !
Arcon South Array 512 [W/m? 474 [W/m?] 108.1% 47 [h]
= Plant Total Total 512 (W/m?] 474 [W/m?] 108.1% 47 [h]

Ziel: Open Source Implementierung des Thermal Power Checks
nach ISO 24194:2022.
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AEE INTEC

Plant

Recap — Hands On

Please enter required information about the solar thermal plant

Basics

Plant Name™

Latitudel™
Longitude'”

Elevation

Additional Information
Ownier
Operator

Description

CANCEL

www.aee-intec.at

Array Details

Please enter required information about the collector array

Basics

Array Namel”)

Data Format

Gross Areal’ Please provide a sample data file with all required sensors. ®
Check that the file was parsed correctly and adapt the settings if necessary.

Position Sensor Mapping

@J S P HR Configure which sensor belongs to which part of the plant.

a2 [
Tilt*")
2 component ne nfigured yet © HIDE OPTIONAL SLOTS
Parsed File:

Azimuth®”

Plant

Index vf Ambient

Sensor Configuration

Configure the sensor details so SunPeek can interpret the data.

Row Spacing(" 2017-05-01700:00:00+01:00  7.35835512073905 Ambient

temperature

Sun Minimal 2017-05-01T00:01:00+01:00 7.28571072651865
Elevation

ADD SENSORS

Wind speed

2017-05-01T00:02:00+01:00 7.13057979434464

2017-05-01T00:03:00+01:00 6.97076212705951

Mapped Sensors 1]

LL T 2017-05-01T00:04:00+01:00  7.6690856585982¢ Thermal Power

Sensor Name @ Sensor Type @ ) Parameters @ is Mapped © Actions

P 2017-05-01T00:05:00+01:00 7.74266739984094 o
sollecto f wert/
ollector: Thermal power rd_gti Global irradiance EDIT # yes

2017-05-01T00:06:00+01:00 6.66424065080055

2017-05-01T00:07:00+01:00 8.0388690:5885627 Alternative calculation: te_amb Ambient temperature yes

‘ CANCEL ‘ 2017-05-01T00:08:00+01:00 7.62549902206586 Inlet temperature te_in Fluid temperature yes

2017-05-01T00:09:00+01:00 5.58536322824852

Outlet temperature te_out Fluid temperature yes

tp__calc Thermal power yes
Volume flow

Mass flow

| BACK | | NEXT |
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AEE INTEC

SunPeek

Crverview

L«

Data Upload

Sensor Data

B

Performance Check

Configuration LY

Recap - Ergebnisse

Thermal Power Check

hethod: extenced Formula: 1

£ 90%

£, 90%

TT.MM . JJLJ TT. MM . JJLJ ™

Measured-Estimated Comparison

]

M easired Peoweer [W m?)

Extimated Power [Wim3)
(with zafety factor)

Saftey Factor: 81 %

Array
Array
Array
Array
Array
Array
Array

Teaital

Lifference o est imated power )

fo: 100%

use wind: falss

Jum 2023

Timeseries
b
- . i :

Jul 2023

Aug 2023

) with safety factor

MORE INFORMATIOMN E

217 [h)

217 [h
217 [h]
217 [h]
217 [H]
217 [h]
217 [h)

217 [h)

www.aee-intec.at
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Nach der Reinigung
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Ergebnisse SUS (System Usability Test)

AEE INTEC

1% Quartile ond  3rd 4th
N I
ACCEPTABILITY NOT ACCEPTABLE MARGINAL ACCEPTABLE
S ll NN NN\ NN "L oW [ HicH /2277777777
ADJECTIVE WORST BEST

RATINGS IMAGINABLE  POOR OK GOOD EXCELLENT IMAGINABLE

20 30 40 50 60 70 E 90 100
SUS Score

= Diskussion inhaltliches Feedback in Q&A Session
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Zugang

AEE INTEC

SunPeek Ist bereits offentlich zuganglich:

Q, Search | o=l +| &
Configuration hon AP Web AP Developer
SUHPEE'( ? Troubleshooting Pt e

Variables Reference Reference Docs

o

i= On this page

SunPeek Documentation coments

Installationsanleitung:
https://docs.sunpeek.org/

. . L License
Configuration Variables

Running SunPeek

Troubleshooting L

Developing
Python APl Reference Mazintziners znd Steering
Web AP| Reference Commitee

Developer Docs

SunPeek

B Show Source

Core:
WeblI:

About SunPeek

SunPeek implements a dynamic, in situ test methodology for large solar thermal plants, packaged as an open source
software application and python library. It also includes the first open source implementation of the 150 24194 procedure
for checking the performance of solar thermal collector fields.

Full documentation is at hitps://docs.sunpeek.org

SunPeek was originally developed as part of the HarvestlT research projedt, see hitps://www.collector-array-test.arg

Nutzung via *

dOCker A Web Application and a Python Library

SunPeek is available as both a complete, containerised web application - intended to make the ongoing monitoring of
one or several solar thermal plants simple and intuitive - and as a python library, for use by researchers and for building
into other tools. To install the python library, simply run  pip install sunpeek . To set up the web application, see below,
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https://docs.sunpeek.org/

AEE INTEC

SunPeek Demo

Thermal Power Check

Settings: Meathod: extended

Formula: AUTO (2) fuz ALUTO (20%) foz 100% fo: 100% use wind: AUTO {true)
Start End

Execution: TT.MM.JJ TT.MM.JJ (5

Measured-Estimated Comparison Timeseries e
700 —— b
—_ k
=150
600 =
T - r
= z
= 2
7 500 ) Zipp| = = @ et ¢ 219 p pledenr.
= =
£ " =
3 vy g
= 400 *e =
W1 [ T 2
E: ot = 50
" T
200 . &
l:l L
300 400 500 500 700 May 7 May 14 May 21 May 28 52
Estimated Power [W/m2] 2017 e
{with =afety factor) s
EXPOR

Saftey Factor: 90 %

Valid Intervals ™=

Arcon South Array 476 [W/m7]

454 [W/me]

.t Plant Total Total 476 [W/m7] 454 [W/m?]

104.7% &8 [h]
104.7% 68 [h]

= Link: https://demo.sunpeek.org/

A « Alle Daten sind &ffentlich einsehbar!

www.aee-intec.at
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About Applied-CPS [l == [=D00

European
Digital Innovation
Hubs Network

Grant Agreement #101083940

AEE INTEC

= The project ,,Applied-CPS*“ (Applied Cyber-Physical WhO iS e“glble’)
Systems) Is an Austrian research project of the Digital
Europe Programme, funded by the European Commission SME within the European Union and
and the Austrian Research Promotion Agency. Associated Countries, see FAQ.
= Applied-CPS offers tailored services for SME to support Number of employees < 3000.
the implementation of cyber-physical systems (CPS). Serivces up to 40 k€ are fully funded
= Project duration: 2022/09 to 2025/08 (see next slides for detalls).
= The project is conducted within the framework of the
European Digital Innovation Hubs (EDIH), for an overview X  SME outside the European Union and
see EDIH Catalogue. Assoclated Countries can participate,

but are not eligible for funding.

X  SME part of a Large Enterprise (>3000

= https://www.applied-cps.at/ (only in German) employees) are not eligible
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https://www.ffg.at/en/europe/digital
https://www.ffg.at/en/europe/digital
https://european-digital-innovation-hubs.ec.europa.eu/information-smes
https://european-digital-innovation-hubs.ec.europa.eu/edih-catalogue
https://www.applied-cps.at/
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/digital/guidance/list-3rd-country-participation_digital_en.pdf
https://ec.europa.eu/newsroom/dae/redirection/document/91698

Costs for SME

AEE INTEC

= Cost share for SME (funding guote) refers to ,cumulative Cumulative Cost Share SME
service costs”, i.e. the sum of all costs for a specific Service Costs
service (a service can be divided into sub-services). <40 k€ 0% (no cost!)

= Example: For a service cost of 70 k€, the SME has to pay 40-60 k€ 20 %
40 k€ * 0% + 20 k€ * 20% + 10 k€ * 30% = 7 k€ S B0 kE 30 %

(VAT does not apply for AEE INTEC serivces)

= Costs of a particular service are calcuated according to the market value or internal calculation
done by AEE INTEC.

= EU De Minimis rules apply:

— If state aid to SME was < 200 k€ for last three fiscal years, above cost shares apply.
— |f state aid was > 200 k€, SME cost share 1s 50 %.
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https://eur-lex.europa.eu/EN/legal-content/summary/de-minimis-rule-exemption-of-small-amounts-of-state-aid-from-notification.html

How to Order a Service?

AEE INTEC

Initial meeting with AEE INTEC, to clarify the status quo and
identify the fundamental detalls of the service offer.

Analysis of potential.
AEE INTEC suggests service detalls.

3 Implementation of customized measures.
» No cost for SME up to 40 k€.
» Very little administrative burden for SME.
» Required is only a DMA (Digital Maturity Assessment), filled out together with AEE INTEC.
» Optionally an NDA (Non-Disclosure Agreement).
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Benefits

AEE INTEC

* The SunPeek Open-Source software allows a cost-effective monitoring
and decision support for maintenance work.

= The service offer Is tailored to the need of the SME.
» Expenditures of AEE INTEC are fully funded up to 40 k€.
= Very little administrative burden for the SME.

= Support the development of SunPeek to iImprove quality assurance for the
whole solar thermal industry.
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ldeas for Services (1) (TBD)

AEE INTEC

= Screening of possible optimization potentials of the large-scale solar
thermal plant operated by the SME.

= Get support for the installation, plant configuration, data acquisition and
software updates / SaaS Software as a Service.

= Automated and manual checks of the data quality of the measurement
data and solving of specific problems that arise with data handling.

= Workshops and trainings on how to use SunPeek.

= Q&A session and exchange of experience on monitoring results and
system optimization.
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ldeas for Services (2) (TBD)

AEE INTEC

" In-depth performance analysis, identification of optimization potential,
recommendations of maintenance measures, discussion of implications for

business processes, support for the implementation of optimization and
maintenance measures.

* Model development/extension to be able to map the system operated by
the SME In the software (if necessary), calculation of KPIs and
Implementation of software features relevant for the operator (e.g.,
calculation of stagnation hours, iImprovements regarding automation, data
Interfaces, radiation conversion).

= Adaption of Thermal Power Check ISO 24194:2022 to specific

measurement setup of the plant (e.g., make the procedure work for multiple
subfields).
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EDIH service categories

Test before

Invest

SunPeek related services are offered In
the EDIH Category , Test before Invest”
under the heading Data & Model Framing
(text only in German).

The concrete service Is tailored to
the SME's needs and requirements.

AEE - INSTITUT FUR NACHHALTIGE TECHNOLOGIEN :?{DJHS_UD

WARME FUR GENERATIONEN.

Applied-CPS Project Partners

APPLIED CPS

AR,

austria

virtual (@) vehicle
o\
o-r 1 \“-EI wirtschafts

© =
\E = ,y service
FORSCHUNG &

Burgenland
P
=_"'-—E SAL RESEARCH & INNOVATION
=——= SILICON AUSTRIA LABS

a austrian

cooperative
Cr research
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https://www.applied-cps.at/data-model-framing/)

Q&A Session

AEE INTEC
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Ergebnisse SUS (System

AEE INTEC

1% Quartile 2nd  3rd 4th
N I I
ACCEPTABILITY NOT ACCEPTABLE MARGINAL ACCEPTABLE
NN NN NNNNNN\NNNNNNNNNNNN\N"LoW [ HicH Y#7/77777 77777
ADJECTIVE WORST BEST

RATINGS IMAGINABLE ~ POOR OK GOOD EXCELLENT IMAGINABLE

|.|.|i|.5|.|i.|.|E.Vi|.'|
0 10 20 30 40 50

60 70 ﬂ 90 100
SUS Score

positive feedback
useful features
visualization
zoom

Usability Test)

include automatic data upload

data upload has improved
good graphical output
good pdf report

time zone handling unclear, should be improved

data download
pdf report

make data used in pdf report downloadable

www.aee-intec.at

PC overview

plant configuration
automatic PC evaluation, simple & fast

include automatic data import from SCADA systems
automatic monthly evaluation / report
show solar energy yield of chosen eval interval

PC, clear / intuitive
tooltips helped with using the Ul

automatically generate & send pdf report
documentation with demo plant
(unreadable content)

PC plot over time

automatic periodic data import
automatic periodic pdf reports
alarm if PC values drop / lower than threshold, email notification

very important and useful for solar thermal
support for air collectors

thermal power check / PC method
sensor data visualization

save pdf report in SunPeek
time lag when displaying large amounts of sensor data (~200 MB)
sensor list on sensor data page not visible on laptop (but visible in full screen)

pdf report
fast PC analysis

diagnostics if PC score low
automatic data import

simple and fast data analysis
handling of large amounts of data
export of analyzed data

describe necessary input data of solar thermal system

AEE - INSTITUT FUR NACHHALTIGE TECHNOLOGIEN

DIHSUD

Digital Innovation Hub

solar
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Q&A - Diskussionspunkte

AEE INTEC

= Erfahrungen mit Monitoring von Solarthermischen Grofdanlagen in der
Praxis

= Erfahrungen mit der Verwendung von SunPeek

* |[nteresse an Applied CPS / Welterer Zusammenarbeit
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Handbuch ,Digital Tools for Solar
- Thermal Plant Monitoring®

» Messausstattung und Datenerfassung
Digital Tools

for Solar Thermal
Plant Monitoring

= Monitoring-Kennzahlen und
Auswertemethoden

= Uberblick Uber digitale Tools mit
speziellem Fokus auf Open Source
Software und Open Data

Draft Version 1.2

Date 2023-10-14

= SunPeek Anwendung

= Praxiserfahrungen

www.aee-intec.at
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WARME FUR GENERATIONEN.
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AEE — Institut fur Nachhaltige Technologien (AEE INTEC) Daniel Tschopp

8200 Gleisdorf, Feldgasse 19, Osterreich d.tschopp@aee.at

. . +43 (0)3112 5886
W ebsite: www.aee-intec.at (©)
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