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2021: Fact & Figures
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Our 6 Research fields

eurac research

Sustainable
Heating & Cooling Systems

Photovoltaic
Energy Systems

Energy Efficient
Buildings

Energy Retrofit
of Historic Buildings

Urban & Regional
Energy Systems

Overall Energy System
Modelling & E-Mobility



Photovoltaic Energy Systems

Performance and reliability of PV systems, solar resources: exploitation and mitigation of
variability, PV integration into buildings and electricity grids.
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Performance and reliability

Quality and Sustainability of the PV sector

\ PV in buildings

PV integrated in the energy system

-

’ ~)

MlN EFFORTS IN PAST 2 YEARS:

PV in grids

eurac research

HP in renewable energy communities
vnd in the distribution grid /

~

Become point of reference for reliability
and bankability of PV technologies and
systems at international level
Digitalisation of the PV sector

BREAKING SILOS (facilitate dialogue
between stakeholders)

Collect best practices in BIPV

Assess impact of PV + BESS + e-mobility +
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PV IMPACT National strategy and local manufacturing

[

onel @ eurac

J
IAPI: ItaliAn network b Vﬁg H {/’ f MPACT I S research
for Photovoltaic R&l «;%\a 4 ’ sen rowe delle Ricerche ‘

Ny o
. . o4 oy \ P
A Strategic Plan for Research and Innovation \_\ o / r
to Relaunch the Italian Photovoltaic Sector . / pera pr%‘iSE;)aNz?é'ﬁé‘?r','dustr.me
. . Utility Scale Integrato
and Contribute to the Targets of the National @ Industia
® ® Upstream/Downstream
Energy and Climate Plan ® @ Progetti strategici oy .
* \\\°

o
eo°
® Laboratorio Nazionale Diffuso

R&I Hubs @ R&S Labs

This document is the result of a joint effort of the Italian R&l community operating in the photovoltaic
Universita di Roma

sector. Senior Italian researchers and innovation managers with an active role in European and = DEGLI STUDI
international organisations (EERA, PV-ETIP, IEA) have worked with the rest of the community to RSE % E
translate the priorities of the PV Implementation Plan of the SET Plan, into a comprehensive action m Ricerca % ;
plan with clear objectives and expected economic and strategic impact. This initiative goes hand in Energetico El coc ﬂi

hand with the plans of the European PV industry to relaunch large-scale manufacturing in Europe ALIALS i

along the whole value chain and is inspired by the R&l “missions” of Horizon Europe.

+ 50 organisations (RTOs, industry)
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National strategy: Industrial prototyping center
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EUROPEAN TECIHNOLOGY
& INNOVATION PLATFORM

CHALLENGE 1 CHALLENGE 2 CHALLENGE 3 CHALLENGE 4 CHALLENGE 5

Performance Lifetime, reliability New applications Smart energy system Socio-economic

enhancement and and sustainability through integration of integration of aspects of the
cost reduction enhancements photovoltaics (for photovoltaics (for transition to high PV
(through advanced (through advanced diversified and dual- large-scale deployment contribution
photovoltaic photovoltaic use deployment and and high penetration)
technologies, technologies, enhanced value)
manufacturing and manufacturing and
applications) applications)

ETIP-PV Strategic and Research Innovation Agenda (https://etip-pv.eu/publications/sria-pv/)

eurac research 2030 Vl S | O N


https://topsy.one/hashtag.php?q=ETIPPV

PV integrated in the energy system

MISSION: PV plants must provide ancillary services and ultimately become dispatchable to
increase utility friendly integration

[
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PV Performance and Reliability

*
*
*

Bhoto\Voltaic
EUROPEAN TECHNOILOGY
& INNOVATION PLATFORM

2000... 2010 2015 2020 2022 2024

—

PV performance database Yield assessments

Failure review in the field Performance Loss Rates
Uncertainty framework Technical risk framework

CPN methodology
solarfllaln /7» Performance Loss Rates

MISSION: The installed power capacity in GW l

. . PV performance database
must also reliably and sustainably generate TWh

of electricity for an extended lifetime “.l»

Industry4.0 + loT platform

Big data analytlcs
TRUSTPV ’
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https://topsy.one/hashtag.php?q=ETIPPV

The overall objective of the pr ,
for the effectlve managemen he activ 1es of various
stakeholders (asset managers, O&M corﬁpanles etc) inspired

by Industry 4.0 and so to optimise the decision process
mmjmlsmg time and operational costs.
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THE QUEST FOR QUALITY

REPORTS ] REPORTS
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Technology Collaboration Programme:

Technology Colloboration Programme.
Technology Collaboration Programme

Technology Collaboration Programme
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O&M Best Practice Guidelineg
Version 4.0

Assess
At the O&M and Asset Management 2019

Perform
conference in London, SolarPower Europe of PV P¢ The Use
launched Version 4.0 of the O&M Best Practiq 2021 Algorlth

Guidelines. This new version builds

PV Failu

Tec Collaboration Progromme

" Climatic Rating of Photovoltaic
Modules:

i Technology Collaboration Progromme

ogies for
g Conditions

Uncerta
Assessr
LCOE
2020

Qualific
Photovc
Power F

Quantification of

2 Technical Risks in
M;ﬁ"e PV Power Systems
- 2021
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BOOSTING
SOLAR PV MARKETS:

THE ROLE OF @

ITY

Boosting global PV markets: The role of
quality infrastructure

)’

SOLARUNITED QUALITY INITIATIVE

WHITE PAPER ON HARMONIZED DATA COLLECTION FROM THE FIELD

77, BECOUEREL
7 INSTITUTE

§ SolarPower
?ﬂ Europe

&
M hoto\/oltaic

EUROPEAN TECHNOLOGY
& INNOVATION PLATFORM

|
~
@ EA
'(;‘. PVPS

Infernational Renewable Energy Agency
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STAKEHOLDERS’ NEEDS

short defect warranty periods, minimum of additional guarantees and warranties, high sale price with low
OPEX (short time horizon)

manage all the conflicting requirements for a long period of time. The best condition for O&M operators
is in fact in the presence of long defect warranty period and low sale price to allow for higher OPEX.

Limit their liability to product guarantees and warranties

limit their liability to failures PV plants, which meet technical market standards and are maintained on a
regular basis

long defect warranty periods, performance guarantees, reasonable low CAPEX and OPEX, high long-term
plant performance and lifetime (ideally above the initial prediction).

projects with a 10-15 year financing period and PV plant performance which can also be slightly below
prediction.




TRUSTPV Proudly powered by the European Union’s Horizon 2020 ; Semtemper 2020 1 Augunt 2004
Research and Innovation Programme.

Funded under
SOCIETAL CHALLENGES - Secure, clean and efficient

TRUST-PV PROJECT N

EU contribution

e u rac € 0060 043,63
Project Coordinator [€5€arch oA e IrOPEA b1 BOLZAG
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t ~ Demo and Pilot sites
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| ! | \ |
TRUSTPV
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TRUST-PV: A VALUE CHAIN APPROACH

OBJECTIVE 5 Combine all the information coming from various stakeholders along the whole PV value chain

PROJECT ADVISORY BOARD OBJECTIVE 4 OBJECTIVE &
Lower WACC through high Higher PV penetration levels by improving the operational stability Increased recyclability
quality low risk PV projecls al the point of cannection & ensure grid friendliness & circular economy

GRID CONNECTION DECOMMISSIONING

OR
ENGINEERING PROCUREMENT & CONSTRUCTION OPERATION & MAINTENANCE

REPOWERING

PY PROJECT INVESTMENT

|
Failure time Acknowledgement time Intervention time Resolution time

ol

PROCUREMENT / TESTING

W
RESPONSE
TIME

DETECTION
TIME

REPAIR
TIME

L L
A L L )
N

! Time thatit takesto | Time that it takes : Time that it takes

+ detect the occurrence  *  to organise the repair  » the technician
. of a problem . or substitution . to fix the problem
Reduction of number of failures through preventitive ‘ * *

mitigation measures & increased accuracy

) Reduction of failure time through advanced data
of business models

driven monitoring & field inspection

OBJECTIVES 1-2-3

TRUST

SOLAR PV, PERF(




EXPECTED RESULTS

KL

RESULTS

R1 Sustainable
O&M & grid
friendly PV
components

R3
Context-sensitive
PV Plant
compaonents
benchrmarking

R2 Application &
climate-tailored
testing beyond
existing standards

TRUSTPV

SHLAR BV, FERFNRMARTE ARELILBILITY

More accurate
energy yield

prediction

BIM /
augmented reality
far improved
skills of D&M
operators

Automated
tault diagnastic
based on
combined image
analysis
[IR/EL/UVI]

& electrical
signatures

Decision
support platform
frorm fab to field

Progressive
repowering

Wireless
Sensor Nefworks

Large database
far failure rates
calculation,
mitigation
measures &
failure rate
reduction based
on CPN
methodology
including grid

POINT OF
CONNECTION
/ PY FLEET

RESULTS

R11 Fully felxible
& interoperable
FV systems

R13 Digital twin
cancepts

R12 Advanced
forecasting

OBJECTIVES




LAYER 1 | COMPONENTS

RESULT | RESULT |

0&M and grid-friendly solar Application and climate-

PV components. tailored testing beyond
existing standards

*Antireflective coatings with improved performance

RESULT |

Context-sensitive PV plant
components benchmarking
based on monitoring data
from over 6 GW of PV plants
under operation and Big
Data analytics.

*O&M-friendly solar PV modules considering the needs of O&M contractors such as reduced weight and

reduced number of failures

*Inverter enabling semi-automated field inspection combined with UAV and forecasting -

*Innovative PV modules passive cooling
*Power Plant Controller enabling grid friendliness

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR



TESTING

48 bifacial 3SUN (EGP) modules
RS 185 kVA HUAWEI inverter



Inverter enabling semi-automated field inspection - EL

Reverse Power flow on the string is required during EL

EL Enabled Inverter with Integrated Solution
In order to provide the conditions for — No extra equipment needed

Electroluminescence (EL) the hardware of the current

______

Huawei‘s standard string inverters must be upgraded as , PVl I
1 pyyp o

there is no reverse energy flow possible via the MPPT oo EEE—————
" Py3 |

D pya o
. 2 I I I

______

TRUST-PV Innovation-enabled Potential

oy v I
} PV/N-T1 - I -

Within H2020 TRUST-PV, Huawei is researching and | PVIN | e

______

assessing the best ways to combine EL in an integrated-
inverter-level solution (software & hardware based)

{
'@

T8

¥

) - =

,—ﬁ- — uuu}uuu*

e Latest version based on a prototype with embedded

hardware for final definition of the EL operating conditions

EL is enabled without extra/external hardware or cabling
reconfiguration — cost-effective and user-friendly

(necessary string voltages, currents and reverse power)

e Latest EL software has both APP and MODBUS capabilities

to ease the control management

TRUSTPV eurac
SOLAR PV, PERFORMANCE & RELIABILITY S"é H UAW E I reS earc h ” a bove

20



Inverter enabling semi-automated field inspection - EL

Electroluminescence Functionality tested in the field

e Confirmation of functionality

» Special considerations for Bi-
facial modules necessary

* Next steps: combination with
UAV and forecasting to find
best weather for flying

TRUSTPV eurac
SSSSSSS T . WL HUAWEL SUIAC - 7 above )1



Inverter enabling semi-automated field inspection - EL

Electroluminescence Functionality tested in the field

e Confirmation of functionality

» Special considerations for Bi-
facial modules necessary

* Next steps: combination with
UAV and forecasting to find
best weather for flying

TRUSTPV eurac
SSSSSSS @@ HUAWEI .57 h W4 above 22



LAYER 1 | COMPONENTS

RESULT | RESULT |

0&M and grid-friendly solar Application and climate-
PV components. tailored testing beyond
existing standards

(\ ~ (\I [ | BayWare. ’\3 E Q Statkraft INNOSEA

? A9LOC Gompany
H

PV component failure data  Monitoring and as-built information  Monitoring and as-built information i ct;:l;nnpﬂutr_le::t_falll;ridata M‘;:"ti'_”"spiatil‘ fr:"“
O&M ticketing data Asset management data icketing data oating plants

CONTEXT-SENSITIVE PV PLANT COMPONENT

BENCHMARKING BASED ON MONITORING DATA
R E S U LT FesRusRY 12022
1

Context-sensitive PV plant
components benchmarking
based on monitoring data
from over 6 GW of PV plants
under operation and Big
Data analytics.

/

- More than 7 GW of connected assets
« Metadata
+ Monitoring data

@ L s . O&M data




CONTEXT SENSITIVE BENCHMARKING

World map with average plant DC capacity per world region

Large =5.5 MWp
Small =273 kWp

Large = 5.6 MWp
Small =134 kWp

Large = 1.5 MWp

Large = 2.3 MWp Small = 270 kWp

Small = 100 kWp

>100k
Inverters
4 ‘ >10 years
S, AT B Operational Data

f— ~
-~

~

_—

> 65 Inverter
Manufacturers

<& > 200 Module
Manufacturers
TRUSTPV : : ’" >40.
SOLAR PV, PERFORMANCE & RELIABILITY - - - E Cou ntrl es
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Inverter replacement rate [%]

o
O UvkE LN ULwL A

CONTEXT SENSITIVE BENCHMARKING:
Inverter replacement rate

Bathtub curve based on actual measured big data
One of the first of its kind for inverters
Not yet a clear sign of entering zone 2 after 10 years

Caution with later operation years as data size
becomes more limited

Inverter Replacement Rate [%]

No explanation on why an inverter is replaced

Zone Infant mortality zone

_______________________

0 2 4 6 8 10 12
Year of operation

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL



LAYER 2 | SYSTEM

A\Q

RESULT |

More accurate energy yield
prediction for PV systems with
novel technologies and
system layout.

RESULT |

Wireless Sensor Networks
using Narrowband Internet of
Things (loT) and 5G
technology for on-site
sensors such as energy
meters for combined Al -
physics based diagnostic

RESULT |

Decision support platform
from fab to field

RESULT |

Progressive Repowering.

RESULT |

Automated fault diagnostic
based on combined image
analysis (PL/IR/EL/UV) and
electrical signatures

RESULT |

Augmented Reality for
improved skills of 0&M
operators and disruptive
concepts for PV systems
engineering.

RESULT |

Large database for failure
rates calculation, mitigation
measures and failure rate
reduction functional to a
fully integrated CPN
methodology including grid
and novel PV plant design




DATA DRIVEN QUALITY MANAGEMENT

|+ S

Geolocalisation of

components
IT platforms (digital twin)
interoperability
New metrics

(economic impact of failures)

Optimised O&M
strategies

—

New contracts
Decision Support Systems

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL




RISK MATRIX: TAXONOMY (OR ONTOLOGY)

Classification of failure according to TRUST PV’s Risk Matrix —

v

. o *
Risk M
isk Matrix Update Ticket Alignment

COMPONENT FAILURE ID RESULT: SUB COMPONENT/FAILURE/DESCRIPTION
SCROLL CHOICES BELOW SCROLL CHOICES BELOW RESULT WINDOW BELOW
VIEWER WILL SELECT ONE FROM BELOW & CLICK VIEWER WILL SELECT ONE FROM BELOW & CLICK ONLY ONE RESULTWILL BE SHOWN AS THERE IS ONLY ONE RESULT P&
FAILURE: Brea
Gri Mod.1 DESCRIPTION: cracks of type B and C, power is not necessarily down to zero
nveriar " Vot . .
e i comminston s ot LS >30,000 tickets of >100 PV plants aligned
Mounting Structure Mod 4 ’
Transform

Mod.13

Mod 15 INNOSEA :j ~

e g oonw ) Statkraft M ' BayWa re.
Mod.20 ¥ Greer Power

Mod 32

TRUSTEY Avallable at www.trust-pv.eu



RISK MATRIX

Inverter
Weather station,.Communicat'ion TRUST PV's RISK MATRIX SR EETE
& Monitoring
“ntire cveter Damaged PV Module
System ph b Found broken panel

Faulty panel

- i i Isolated broken panels

5%) ' 2 broken panels found at string X
Component: Module PV panel outage

Subcomponent: Entire Module String isolated due to broken panel
Failure: Broken module Damaged panel

1267 Damaged module

Broken module

Faulty module

Transformer

Interconnection

Entire module (89.9%)

Module e B sy
., Entire grid (100%) . .
Grid Utility grid disconnected (46.6%)313 What is the level of detail at
_ Tracking system (79%) component level? Need of common
Mounting Structure Tracking falliwe (58.6%)I175 dictionary
N Q \ O N
N N o° \QQQ
Is this a true representation of reality or is it
TRUSTPV

SSSSSSS biased by the ease of detection?



Towards the development of an optimized Decision
Support System: a comprehensive Statistical and
Economical Assessment of over 35,000 O&M tickets

26 - 30 SEPTEMBER 2022
= m ON CENTRE - MILAN - ITALY

= ﬂﬁfi/ feid |
B e sy iR i

https://trust-pv.eu/reports/risk-matrix/

Weather station, f
Communication
£ & Monitoring

COMPONENT

SUBCOMPONENT

FAILURE/EVENT

eurac :)
mE.. research == Statkraft 'BayWa re. A.

TUVRheinland 30



https://trust-pv.eu/reports/risk-matrix/

Towards the development of an optimized Decision
Support System: a comprehensive Statistical and
Economical Assessment of over 35,000 O&M tickets

Monitoring Ticketing

Measured Measured PV \
plant electrical 3D Vis

meteo-data Digital
parameters

Twin
Satellite data &
clear sky models Maintenance

Ticket

Monitoring System *

Ticketing System Priority +

O&M KPIs Faul? TRUST PV Risk Matrix Decision Support
Detection
\ \

Cost of repair/sub |
Energy Loss S | =» CPN
Cost of downtime

Cost parameters

(FIT, PPA, labor,
components)

eurac =
M. research = ’ Statkraft ' BayWar.e. A

TUVRheinland

PV system asset
data and

metadata

31



IDENTIFY, ANALYSE, MITIGATE: -
QUANTIFICATION OF TECHNICAL RISKS IN

PV POWER SYSTEMS
Herz, M., Friesen, G., Jahn, U., Kdntges, M. Lindig, S., Moser, D.

- MILANO CONVENTION.-CENTRE - MILAN - ITALY

e i) / FilNE
i e iee/eeenl | G

Quantification of
Technical Risks in
PV Power Systems
2021

Report [EA-PVPS T13-23:2021

eurac . A
LI —

re S e a l'C h TUVRheinland

SAVE THE DATE 26 - 30 SEPTEMBER 2022
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Quantitative

Component Reliability Availability Energy Losses
(after 20 years) [MWh]
PV string 88.7% 99.85% 805
Combiner Box 14.4% 99.69% 1656 ngh Level
Inverter 0.1% 99.42% 2842 of Maturity
Transformer 55.6% 99.50% 2601
Low Data
Availability

FMEA Rating of PV Module Failures

)
T
z

Module frame damaged

Snail tracks

Plant components not working

Delamination of PV module

Unprotected connector

Heavy soiling of PV module
Module unprotected against reverse..

Module back side damaged

Connector not properly connected

Breakage of front glass

Different kind of connectors

o
[
o
o
B
[=)
o

D
o
(=)

Low Level
of Maturity

Qualitative

800 1000

14€
. Overall cost of repair / substitution per year [£/kWp/Year]

12€ - Missing production per year [€/kWp/Year]
b
EE o€
&  se
2
<
3 6€
=z
o 4€
O
2€ I I
QO - -— -— . . . ._
Improperly Glass PID = Snail Defective  Delami- Hotspot Soiling Overheating  Failure
installed breakage Potential track backsheet natien junction box bypass
Induced diode and
degradation junction box
High Data
Availability
MCDA AHP Priorities for Site Selection
AHP Priorities
Dusty days

Relative humidity

Cloudy days

Land use

Slope

Elevation

Distance to residential
Distance to road

Distance to transmission line
Temperature

Solar irradiation

0.

0.25

o
—
(4]

0.05 0.20

o
=1
o
—
o



LAYER 3 | POINT OF CONNECTION

RESULT | RESULT | RESULT |
Fully flexible and Use of forecasting for Enhanced Digital Twin
interoperable PV plants advanced diagnostic and concept

solutions grid dispatch

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL



VALUE CHAIN APPROACH: management,
sharing and federation of PV asset
Information throughout the lifecycle

Virtua/ construction of a

Jaciity prior to /1ts actual Brigge the /nformation /oss
physical construction assoclated with handling a project
Jrom desjgn team, to construction
Lifecycle processes request CONBEIELLIJE:‘I’; gngghED leam 0/70'1‘0 asser ol : 3 .
from and pI'DVinE information tBhugI:;jn:]r;:ilor:g;a;Loans;\Aodel (BIM) requirements and design for
to a shared repository or owner/c 0,06/‘ alor September 2021
[CCD[;EI]-HOH Data Environment RepOrt avallable
Dynamic nformatio 25
Advanced digital services — gyhoy/t 1Hhe assel A
request information and
perform federation sCDE DFa
MODIFICATION BIM CONSTRUCTION
> a2 >
L
Advanced digital services
interact with lifecycle \
processes to aid decision
making e.g. through a Decision
Support System (DSS) 50 o
A OPERATION & ﬁ’V.BIM = Digital repository to. )
MAINTENANCE facilitate the storage, modification and exchange of all PV
asset information throughout the entire PV lifecycle
TRUSTPV DECOMMISSIONING, Digital Twin = parametrized 3D model, containing all
END-OF-LIFE physical information needed to simulate the behavior and

SAs s ot Qoerformance of the real PV plant it represents )




DIGITAL TWIN CREATION WORKFLOW:

NEW PV PLANT

*Input from datasheets, external databases, manufacturers, BIM...

Component properties
Material properties

Meteorological data

o~

W4 above

Drone survey of
terrain

Terrain data
import from
existing (public)
database

Topography of

terrain
(.dae)

Design
engineer

[ |
’ e Q - 1
/ S~ Electrical

___Parametrization

PVcase
3D terrain-based PV PV plant 3D
layout & geometry
Electrical design (.rad)

topology
(.xml)

h |

Digital twin

A

h 4

Y

PV system Y|EId
>

performance
model

“umec

ﬁ TRUSTPV



DIGITAL TWIN CREATION WORKFLOW:
EXISTING PV PLANT

*Input from datasheets, external databases, as-built documentation, BIM...

ke

W4 above

Drone survey and
photogrammetry
of existing site

Electrical layout i Component properties
Information i Material properties

PVcase
b J
:2‘;2’5 _ Generation of full
g o) Y PV plant model

Meteorological data

- Parametrization

v

PV plant 3D
geometry »  Digital twin
(.rad)

A

Electrical
hierarchy
(.xml)

h 4

b4

PV system Yield
|

performance
model

“umec

@ TRUSTPY _



AUTOMATED DIGITAL TWIN CREATION

Drone survey — AutoCAD 3D
W4 above

PV design software: electrical
devices + connections

PVcase

I

5
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Functional Digital twin vs as-built



DIGITAL TOOLS INTEGRATION

Lill B &G
Tickets Y
[ABD] Bolzano CdTe PV Plant [ABD] Bolzano CdTe PV Plant [ABD] Bolzano CdTe PV Plant [ABD] Bolzano CdTe PV Plant

§ Info &) Tickets [ Mappa & Cmdb [Incident] Substation Closed = Lista 0 Mappa = Lista I0 Mappa § Info 6> Tickets [IJ Mappa & Cmdb
— . Sede:Sede Bolzano _—
Categoria:Broken transformer

[f01.r01.t01.m01-B] - PV module

Data Creazione:23/03/2021 Codice:2021000032 Stato: Attivo
. Sed de Bol
[Incident] Inverter zero current Open cde: Sede Bolzano
Sede:Sede Bolzano
an Categoria:lnverter not operating (inverter failure or d...
:G’Brg?zgqréz'/ Data Creazione:23/03/2021 Codice:2021000031 [f01.r01.t01.m01-C] - PV module
1l a
S . Stato: Attivo
- Dolomiti
d [Incident] Inverter late start Closed Sede: Sede Bolzano
Sede:Sede Bolzano
Categoria:Inverter not operating (inverter failure or d... Codice £01.r01.t01.m01-D
Data Creazione:15/03/2021 Codice:2021000030 f01.r01.t01.m02-A
) ) PV module [f01.r01.t01.m01-D] - PV module
[Incident] Inverters isolated Closed Stéto: AtVG Descrizione Breve PV module
Sede:Sede Bolzano Sede: Sede Bolzano
Categoria:Burned supply cable and/or socket Sede Sede Bolzano
Data Creazione:11/03/2021 Codice:2021000029
[f01.r01.t01.m01-E] - PV module Stato Attivo
Stato: Attivo
Sede: Sede Bolzano ;
Descrizione >

] - PV module

TRUSTPV

SOLAR PV, PERFORMANCE & RELIABILITY

saldea



CONCLUSIONS

TRUST-PV is developing:

« Approaches to ensure and measure quality of components, systems and projects

« New rtnetrics to quantify the impact of decisions taken over the lifetime of a PV
projec

 Methodologies to break silos between stakeholders by evaluating the impact of

decision taken during a phase on the next phases and developing O&M friendly
components

* Interoperable digital solution to carry information along the value chain (eliminate
work repetition)

« Standardisation of data format and collected data (metadata / PV plant passport,
product data, monitoring data, ticketing, common dictionaries, etc)

Solar bankability must be based on hard facts / data and is an approach that
heavily relies on data / quantification of quality

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR



THANK YOU!

PROJECT PARTNERS

4 %‘}5{}\{/
’\3 E y above . BayWare. covestrol /////////Wendurans (\ 8 C\ | ?el‘;'é%? ch lj{? fos S

solar
N\ V4 Sreen Fover G ireniteg i
§Vé unec INOSEA - fAPvcose  @aptech —Revawart—  Isaided
HUAWEI r

Az solarPower

o o
7IN Europe W Solar Monkey 33 Statkraft TUDelft A TUVRheinland

Precisely Right.

www.trust-pv.eu
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