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1 - General information

Topic EO-1-2017

Call Identifier H2020-EO-2017

Type of Action IA

Deadline Id H2020-EO-2017

Acronym ArraGIS

Proposal title* Remote Sensing Services for Supporting Planning, Construction and Operation of Solar Power 
Plants

       Note that for technical reasons, the following characters are not accepted in the Proposal Title and will be removed: < > " &

Duration in months 36

Fixed keyword 1 Add    Alternative energy

Fixed keyword 2 Add Remove    Geo-information and spatial data analysis

Fixed keyword 3 Add Remove    Earth Observation / Services and applications

Free keywords Solar energy, Photovoltaics, Environmental stress and risk, Surveillance, Forecasting, Monitoring,  
Dust, Copernicus, Service platform
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Abstract

This proposal, in the context of  Paris Agreement within the UNFCCC 2015, is addressing the Earth Observation 
Downstream applications call of the Horizon 2020 EU framework programme (EO-1-2017) , and aims to support this 
development by improving the overall efficiency of existing and future photovoltaic power plants by considering the site 
condition according to  the geographical position. Based on the EU flagship earth observation and monitoring programme, 
Copernicus with the Sentinels and contributing missions, and additional space borne and ground based earth observation 
technologies, market oriented applications will be developed specifically for different stakeholder groups in the solar energy 
sector, like Engineering, Procurement and Construction companies (EPCs), Operation and Maintenance companies (O&M), 
project developers, solar consultants, insurance companies etc. The knowledge gaps we address are: 
 
· Spatial information on factors directly influencing the energy yield of installed photovoltaic power plants - compiled into a 
stress classification system (thermal cycling, corrosion, stress by UV irradiance) and a risk classification system (short-term 
risks due to snow load/natural hazards like flooding) 
· Spatial information regarding long term environmental stress conditions for PV systems which would allow an assessment 
of system stability and degradation effects 
· A global site assessment for PV power plant installations considering environmental and technical factors 
· A dust- and soiling forecast model based on meteorological data and satellite observations 
 
The project will operationalize the above mentioned factors into coherent information services that can be easily integrated 
into the respective stakeholders’ business value chain and workflows to increase its’ competitiveness. Thus it will lead to 
improvements of economic efficiency but also sustainability of the PV power plant projects and support the future 
development of solar energy field.

Remaining characters 2

Has this proposal (or a very similar one) been submitted in the past 2 years in response to a call for 
proposals under Horizon 2020 or any other EU programme(s)? Yes No
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Declarations

1) The coordinator declares to have the explicit consent of all applicants on their participation and on the content 
of this proposal.

2) The information contained in this proposal is correct and complete. 

3) This proposal complies with ethical principles (including the highest standards of research integrity — as set 
out, for instance, in the European Code of Conduct for Research Integrity  — and including, in particular, 
avoiding fabrication, falsification, plagiarism or other research misconduct).

4) The coordinator confirms:

- to have carried out the self-check of the financial capacity of the organisation on 
http://ec.europa.eu/research/participants/portal/desktop/en/organisations/lfv.html or to be covered by a financial 
viability check in an EU project for the last closed financial year. Where the result was  “weak” or “insufficient”, 
the coordinator confirms being aware of the measures that may be imposed in accordance with the H2020 
Grants Manual (Chapter on Financial capacity check); or

- is exempt from the financial capacity check being a public body including international organisations, higher or 
secondary education establishment or a legal entity, whose viability is guaranteed by a Member State or 
associated country, as defined in the H2020 Grants Manual (Chapter on Financial capacity check); or

- as sole participant in the proposal is exempt from the financial capacity check.

5) The coordinator hereby declares that each applicant has confirmed:

- they are fully eligible in accordance with the criteria set out in the specific call for proposals; and

- they have the financial and operational capacity to carry out the proposed action.

The coordinator is only responsible for the correctness of the information relating to his/her own organisation. Each applicant 
remains responsible for the correctness of the information related to him/her and declared above. Where the proposal to be 
retained for EU funding, the coordinator and each beneficiary applicant will be required to present a formal declaration in this 
respect.

According to Article 131 of the Financial Regulation of 25 October 2012 on the financial rules applicable to the general budget of the Union 
(Official Journal L 298 of 26.10.2012, p. 1) and Article 145 of its Rules of Application (Official Journal L 362, 31.12.2012, p.1) applicants 
found guilty of misrepresentation may be subject to administrative and financial penalties under certain conditions. 
  
Personal data protection 
The assessment of your grant application will involve the collection and processing of personal data (such as your name, address and CV), 
which will be performed pursuant to Regulation (EC) No 45/2001 on the protection of individuals with regard to the processing of personal 
data by the Community institutions and bodies and on the free movement of such data. Unless indicated otherwise, your replies to the 
questions in this form and any personal data requested are required to assess your grant application in accordance with the specifications of 
the call for proposals and will be processed solely for that purpose. Details concerning the purposes and means of the processing of your 
personal data as well as information on how to exercise your rights are available in the privacy statement. Applicants may lodge a complaint 
about the processing of their personal data with the European Data Protection Supervisor at any time. 
  
Your personal data may be registered in the Early Detection and Exclusion system of the European Commission (EDES), the new system 
established by the Commission to reinforce the protection of the Union's financial interests and to ensure sound financial management, in 
accordance with the provisions of articles 105a and 108 of the revised EU Financial Regulation (FR) (Regulation (EU, EURATOM) 
2015/1929 of the European Parliament and of the Council of 28 October 2015 amending Regulation (EU, EURATOM) No 966/2012) and 
articles 143  - 144 of the corresponding Rules of Application (RAP) (COMMISSION DELEGATED REGULATION (EU) 2015/2462 of 30 
October 2015 amending Delegated Regulation (EU) No 1268/2012) for more information see the Privacy statement for the EDES 
Database). 
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List of participants
# Participant Legal Name Country

1 ALBERT-LUDWIGS-UNIVERSITAET FREIBURG Germany

2 FRAUNHOFER GESELLSCHAFT ZUR FOERDERUNG DER ANGEWANDTEN FORSCHUNG E.V. Germany

3 SINERGISE LABORATORIJ ZA GEOGRAFSKE INFORMACIJSKE SISTEME DOO Slovenia

4 BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE SUPERCOMPUTACION Spain

5 SolarMENA Enerji ve Cevre Teknolojileri Ith. Ihr. Tur. Ins. San. Tic. Ltd. Sti. Turkey

6 ARCOR ENERJI SISTEMLERI Turkey

7 ELECTRICITE DE FRANCE France
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Short name ALU-FR

2 - Administrative data of participating organisations
PIC
999841760

Legal name
ALBERT-LUDWIGS-UNIVERSITAET FREIBURG

Short name: ALU-FR 
  
Address of the organisation

Town FREIBURG

Postcode 79085

Street   FAHNENBERGPLATZ

Country Germany

Webpage www.uni-freiburg.de

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... yes Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. unknown

International organisation of European interest ...... unknown

Secondary or Higher education establishment ....... yes

Research organisation ..................................... yes

SME self-declared status................................... 04/03/2016 - no

SME self-assessment ...................................... 04/03/2016 - no

SME validation sme .........................................  unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data
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Short name ALU-FR

Department(s) carrying out the proposed work

Department name Remote Sensing and Landscape Information Systems

Street Tennenbacherstr. 4

Town Freiburg

Same as organisation address

Department 1

not applicable

Country Germany

Postcode 79106

Dependencies with other proposal participants

Character of dependence Participant
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Short name ALU-FR

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town Freiburg Post code 79106

Street Tennenbacherstr. 4

Website https://www.felis.uni-freiburg.de/

First name Barbara Last  name Koch

E-Mail barbara.koch@felis.uni-freiburg.de

Position in org. Head of department

Department Remote Sensing and Landscape Information Systems

Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Prof.

Same as organisation address

Country  Germany

Same as organisation

Phone 1 +49 761 2033694

Other contact persons

First Name Last Name E-mail Phone

Jan Herrmann jan.herrmann@felis.uni-freiburg.de

Christian Schill christian.schill@uni-freiburg.de

Christian Jäger christian.jaeger@zv.uni-freiburg.de

Pawanjeet DATTA pawanjeet.datta@felis.uni-freiburg.de
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Short name Fraunhofer

PIC
999984059

Legal name
FRAUNHOFER GESELLSCHAFT ZUR FOERDERUNG DER ANGEWANDTEN FORSCHUNG E.V.

Short name: Fraunhofer 
  
Address of the organisation

Town MUNCHEN

Postcode 80686

Street   HANSASTRASSE 27C

Country Germany

Webpage www.fraunhofer.de

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... no Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... no

Research organisation ..................................... yes

SME self-declared status................................... 15/09/2008 - no

SME self-assessment ......................................  unknown

SME validation sme ......................................... 15/09/2008 - no

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data
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Short name Fraunhofer

Department(s) carrying out the proposed work

Department name Fraunhofer Institute for Solar Energy Systems ISE

Street Heidenhofstr. 2

Town Freiburg

Same as organisation address

Department 1

not applicable

Country Germany

Postcode 79110

Dependencies with other proposal participants

Character of dependence Participant
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Short name Fraunhofer

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town Freiburg Post code 79110

Street Heidenhofstr. 2

Website https://www.ise.fraunhofer.de/

First name Boris Last  name Farnung

E-Mail boris.farnung@ise.fraunhofer.de

Position in org. Head of group PV Power Plants

Department Fraunhofer Institute for Solar Energy Systems ISE

Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Mr.

Same as organisation address

Country  Germany

Same as organisation

Phone 1 +49 761 4588 5471

Other contact persons

First Name Last Name E-mail Phone

Karolina Slamova karolina.slamova@ise.fraunhofer.de +49 761 4588 5036

Barbara Heizmann barbara.heizmann@ise.fraunhofer.de +49 761 4588 5396

Frixos Faulstich frixos.faulstich@zv.fraunhofer.de +49 891 2052731

Christian Schill christian.schill@ise.fraunhofer.de
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Short name SINERGISE

PIC
955490450

Legal name
SINERGISE LABORATORIJ ZA GEOGRAFSKE INFORMACIJSKE SISTEME DOO

Short name: SINERGISE 
  
Address of the organisation

Town LJUBLJANA

Postcode 1000

Street   CVETKOVA ULICA 29

Country Slovenia

Webpage www.sinergise.com

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... no Legal person .............................. yes

Non-profit ...................................................... no

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... no

Research organisation ..................................... no

SME self-declared status................................... 31/03/2016 - yes

SME self-assessment ...................................... 31/03/2016 - yes

SME validation sme ......................................... 04/09/2008 - yes

Based on the above details of the Beneficiary Registry the organisation is an SME (small- and medium-sized enterprise) for the call.

Enterprise Data
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Short name SINERGISE

Department(s) carrying out the proposed work

Department name SINERGISE D.O.O.

Street CVETKOVA ULICA 29

Town LJUBLJANA

Same as organisation address

Department 1

not applicable

Country Slovenia

Postcode 1000

Dependencies with other proposal participants

Character of dependence Participant
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Short name SINERGISE

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town LJUBLJANA Post code 1000

Street CVETKOVA ULICA 29

Website http://www.sinergise.com/

First name Grega Last  name Milcinski

E-Mail grega.milcinski@sinergise.com

Position in org. CEO

Department SINERGISE D.O.O.

Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Mr.

Same as organisation address

Country  Slovenia

Same as organisation

Phone 1 +386 (1) 320-61-50

Other contact persons

First Name Last Name E-mail Phone

Mariza Pertovt mariza.pertovt@sinergise.com +386 (1) 320-61-50
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Short name BSC

PIC
999655520

Legal name
BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE SUPERCOMPUTACION

Short name: BSC 
  
Address of the organisation

Town BARCELONA

Postcode 08034 

Street   Calle Jordi Girona 31

Country Spain

Webpage www.bsc.es

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... yes Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... no

Research organisation ..................................... yes

SME self-declared status................................... 01/03/2005 - no

SME self-assessment ......................................  unknown

SME validation sme .........................................  unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data
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Short name BSC

Department(s) carrying out the proposed work

Department name Earth Sciences

Street C/ Jordi Girona 29

Town Barcelona

Same as organisation address

Department 1

not applicable

Country Spain

Postcode 08034

Dependencies with other proposal participants

Character of dependence Participant
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Short name BSC

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town Barcelona Post code 08034

Street C/ Jordi Girona 29

Website https://www.bsc.es/

First name Carlos Last  name Pérez García-Pando

E-Mail carlos.perez@bsc.es

Position in org. Atmospheric Composition Group Manager

Department Earth Sciences Department

Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Dr.

Same as organisation address

Country  Spain

Same as organisation

Phone 1 +34 934134038

Other contact persons

First Name Last Name E-mail Phone

Sara Basart sara.basart@bsc.es

Dorota Chmielewska dorota.chmielewska@bsc.es

Albert Soret albert.soret@bsc.es
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Short name SolarMENA

PIC
940693682

Legal name
SolarMENA Enerji ve Cevre Teknolojileri Ith. Ihr. Tur. Ins. San. Tic. Ltd. Sti.

Short name: SolarMENA 
  
Address of the organisation

Town Bornova

Postcode 35100

Street   121 S. 42/1-K

Country Turkey

Webpage www.solarmena.com.tr

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... unknown Legal person .............................. yes

Non-profit ...................................................... unknown

International organisation .................................. unknown

International organisation of European interest ...... unknown

Secondary or Higher education establishment ....... unknown

Research organisation ..................................... unknown

SME self-declared status................................... 21/04/2014 - yes

SME self-assessment ......................................  unknown

SME validation sme .........................................  unknown

Based on the above details of the Beneficiary Registry the organisation is an SME (small- and medium-sized enterprise) for the call.

Enterprise Data
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Short name SolarMENA

Department(s) carrying out the proposed work

Department name

Street Please enter street name and number.

Town

Same as organisation address

No department involved

not applicable

Country

Postcode

Dependencies with other proposal participants

Character of dependence Participant
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Short name SolarMENA

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town Bornova Post code 35100

Street 121 Sokak 42/1-K

Website http://www.solarmena.com.tr/

First name Mete Last  name Çubukçu

E-Mail mc@solarmena.com.tr

Position in org. Owner

Department SolarMENA Enerji ve Cevre Teknolojileri Ith. Ihr. Tur. Ins. San. 

Phone 2 +xxx xxxxxxxxx Fax +90 232 375 71 70

Sex Male FemaleTitle Dr.

Same as organisation address

Country  Turkey

Same as organisation

Phone 1 +90 542 672 69 15

Other contact persons

First Name Last Name E-mail Phone

Anıl Akanalçı aa@solarmena.com.tr +90 531 515 90 02

This proposal version was submitted by Pawanjeet DATTA on 01/03/2017 16:59:01 Brussels Local Time. Issued by the Participant Portal Submission Service.
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Short name ARCOR

PIC
913767452

Legal name
ARCOR ENERJI SISTEMLERI

Short name: ARCOR 
  
Address of the organisation

Town İstanbul

Postcode 34676

Street   Tasocakları Sokak No:1

Country Turkey

Webpage http://arcor.energy/

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... unknown Legal person .............................. yes

Non-profit ...................................................... unknown

International organisation .................................. unknown

International organisation of European interest ...... unknown

Secondary or Higher education establishment ....... unknown

Research organisation ..................................... unknown

SME self-declared status...................................  unknown

SME self-assessment ......................................  unknown

SME validation sme .........................................  unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data
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Short name ARCOR

Department(s) carrying out the proposed work

Department name

Street Please enter street name and number.

Town

Same as organisation address

No department involved

not applicable

Country

Postcode

Dependencies with other proposal participants

Character of dependence Participant

This proposal version was submitted by Pawanjeet DATTA on 01/03/2017 16:59:01 Brussels Local Time. Issued by the Participant Portal Submission Service.



European Commission 
Research & Innovation - Participant Portal 
Proposal Submission Forms

Page 23 of 30

Proposal ID 776013 Acronym ArraGIS

Last saved 01/03/2017 16:23:45H2020-CP-IA-2016-v2.pdf Ver1.00 20170223

Short name ARCOR

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town İstanbul Post code 34676

Street Tasocakları Sokak No: 1

Website http://arcor.energy/

First name Mehmet Last  name Kapusuz

E-Mail mehmet.kapusuz@seul.com.tr

Position in org. CTO - Deputy General Manager

Department ARCOR ENERJI SISTEMLERI

Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Mr.

Same as organisation address

Country  Turkey

Same as organisation

Phone 1 +90 216 356 96 96

Other contact persons

First Name Last Name E-mail Phone

Erman Cakal erman.cakal@arcor.energy
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Short name EDF

PIC
999926829

Legal name
ELECTRICITE DE FRANCE

Short name: EDF 
  
Address of the organisation

Town PARIS 08

Postcode 75008

Street   AVENUE DE WAGRAM 22

Country France

Webpage www.edf.fr

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... no Legal person .............................. yes

Non-profit ...................................................... no

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... no

Research organisation ..................................... no

SME self-declared status................................... 12/08/2008 - no

SME self-assessment ......................................  unknown

SME validation sme ......................................... 12/08/2008 - no

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

Enterprise Data
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Short name EDF

Department(s) carrying out the proposed work

Department name EDF R&D

Street Avenue des Renardières

Town Moret-sur-Loing

Same as organisation address

Department 1

not applicable

Country France

Postcode 77818

Dependencies with other proposal participants

Character of dependence Participant
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Short name EDF

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town Moret-sur-Loing Post code 77818

Street Avenue des Renardières

Website https://www.edf.fr/

First name Mike Last  name Van Iseghem

E-Mail mike.van-iseghem@edf.fr

Position in org. Research engineer

Department EDF R&D

Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Dr.

Same as organisation address

Country  France

Same as organisation

Phone 1 +33 1 60 73 61 36

Other contact persons

First Name Last Name E-mail Phone

Didier Binesti didier.binesti@edf.fr

Khalid Radouane khalid.radouane@edf-en.com
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3 - Budget for the proposal 
No Participant Country (A) 

Direct 
personnel 

costs/€ 
 

?

(B) 
Other direct 

costs/€

?

(C) 
Direct costs of 

sub-
contracting/€

?

(D) 
Direct costs of 

providing  
financial 

support to 
third parties/€

?

(E) 
Costs of  inkind 

contributions 
not used on the 

beneficiary's 
premises/€ 

?

(F) 
Indirect Costs 

/ € 
  

(=0.25(A+B-E))

?

(G) 
Special unit 

costs covering 
direct & 

indirect costs 
/ €

?

(H) 
Total 

estimated 
eligible costs 

/ € 
(=A+B+C+D

+F+G) 
BENEFICIARY

?

(I) 
Reimburse-

ment rate (%) 
  
  
    
  

BENEFICIARY

?

(J) 
Max.EU 

Contribution / 
€ 
  

(=H*I)  
  

BENEFICIARY

?

(K) 
Costs of third 
parties linked 
to participant 

  
  

THIRD 
PARTIES 

  ?

(L) 
Max.EU 

Contribution / 
€  
   
  

THIRD 
PARTIES 

  ?

(M) 
Total Costs 

for  
  

 BENEFICIARY 
 & THIRD 
PARTIES  
(=H+K)

?

(N) 
Max.EU 

Contribution / 
€  

 BENEFICIARY 
 & THIRD 
PARTIES  
(=J+L)

?

(O) 
Requested 

EU 
Contribution / 

€  
 BENEFICIARY 

 & THIRD 
PARTIES  

 ?

1 Alu-fr DE 383500 19500 0 0 0 100750,00 0 503750,00 100100 503750,00 0 0 503750,00 503750,00 503750,00

2 Fraunhofer DE 268511 77200 0 0 0 86427,75 0 432138,75 100100 432138,75 0 0 432138,75 432138,75 432138,75

3 Sinergise SI 264600 27500 0 0 0 73025,00 0 365125,00 7070 255587,50 0 0 365125,00 255587,50 255587,50

4 Bsc ES 202500 21218 0 0 0 55929,50 0 279647,50 100100 279647,50 0 0 279647,50 279647,50 279647,50

5 Solarmena TR 87500 41000 0 0 0 32125,00 0 160625,00 7070 112437,50 0 0 160625,00 112437,50 112437,50

6 Arcor TR 44963 14000 0 0 0 14740,75 0 73703,75 7070 51592,63 0 0 73703,75 51592,63 51592,63

7 Edf FR 156000 14000 0 0 0 42500,00 0 212500,00 7070 148750,00 0 0 212500,00 148750,00 148750,00

Total 1407574 214418 0 0 0 405498,00 0 2027490,00 1783903,88 0,00 0,00 2027490,00 1783903,88 1783903,88
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4 - Ethics issues table
1. HUMAN EMBRYOS/FOETUSES Page

Does your research involve Human Embryonic Stem Cells (hESCs)? Yes No

Does your research involve the use of human embryos? Yes No

Does your research involve the use of human foetal tissues / cells? Yes No

2. HUMANS Page

Does your research involve human participants? Yes No

Does your research involve physical interventions on the study participants? Yes No

3. HUMAN CELLS / TISSUES Page

Does your research involve human cells or tissues (other than from Human Embryos/
Foetuses, i.e. section 1)?

Yes No

4. PERSONAL DATA  Page

Does your research involve personal data collection and/or processing?   Yes No

Does your research involve further processing of previously collected personal data 
(secondary use)?

Yes No

5. ANIMALS Page

Does your research involve animals? Yes No

6. THIRD COUNTRIES Page

In case non-EU countries are involved, do the research related activities undertaken in 
these countries raise potential ethics issues? 

 

Yes No

Do you plan to use local resources (e.g. animal and/or human tissue samples, genetic 
material, live animals, human remains, materials of historical value, endangered fauna or 
flora samples, etc.)? 

Yes No

Do you plan to import any material - including personal data - from non-EU countries into 
the EU?

Yes No

Do you plan to export any material - including personal data - from the EU to non-EU 
countries?  

Yes No

In case your research involves low and/or lower middle income countries, are any 
benefits-sharing actions planned? 

Yes No

Could the situation in the country put the individuals taking part in the research at risk? Yes No

This proposal version was submitted by Pawanjeet DATTA on 01/03/2017 16:59:01 Brussels Local Time. Issued by the Participant Portal Submission Service.



European Commission  
Research & Innovation - Participant Portal 
Proposal Submission Forms

Page 29 of 30

Proposal ID 776013 Acronym ArraGIS

H2020-CP-IA-2016-v2.pdf Ver1.00 20170223 Last saved 01/03/2017 16:23:45

7. ENVIRONMENT & HEALTH and SAFETY Page

Does your research involve the use of elements that may cause harm to the 
environment, to animals or plants?

Yes No

Does your research deal with endangered fauna and/or flora and/or protected areas? Yes No

Does your research involve the use of elements that may cause harm to humans, 
including  research staff?

Yes No

8. DUAL USE   Page

Does your research involve dual-use items in the sense of Regulation 428/2009,  
or other items for which an authorisation is required?

Yes No

9. EXCLUSIVE FOCUS ON CIVIL APPLICATIONS Page

Could your research raise concerns regarding the exclusive focus on civil applications? Yes No

10. MISUSE Page

 Does your research have the potential for misuse of research results? Yes No

11. OTHER ETHICS ISSUES Page

Are there any other ethics issues that should be taken into consideration? Please specify Yes No

I confirm that I have taken into account all ethics issues described above and that, if any ethics issues 
apply, I will complete the ethics self-assessment and attach the required documents. ✖

How to Complete your Ethics Self-Assessment
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5 - Call specific questions
Extended Open Research Data Pilot in Horizon 2020
If selected, applicants will by default participate in the Pilot on Open Research Data in Horizon 20201 , which aims to improve 
and maximise access to and re-use of research data generated by actions. 
  
However, participation in the Pilot is flexible in the sense that it does not mean that all research data needs to be open. After 
the action has started, participants will formulate a Data Management Plan (DMP), which should address the relevant aspects 
of making data FAIR – findable, accessible, interoperable and re-usable, including what data the project will generate, whether 
and how it will be made accessible for verification and re-use, and how it will be curated and preserved.  Through this DMP 
projects can define certain datasets to remain closed  according  to the principle "as open as possible, as closed as 
necessary". A Data Management Plan does not have to be submitted at the proposal stage.  
  
Furthermore, applicants also have the possibility to opt out of this Pilot completely at any stage (before or after the grant 
signature). In this case, applicants must indicate a reason for this choice (see options below). 
  
Please note that participation in this Pilot does not constitute part of the evaluation process. Proposals will not be penalised for 
opting out.

We wish to opt out of the Pilot on Open Research Data in Horizon 2020. Yes No

If opting out please indicate the reason(s) for not being able to participate in the Pilot: 
 

- the project does not generate any data

- to allow the protection of results (e.g. patenting)

- incompatibility with the need for confidentiality linked to security 

- incompatibility with privacy/data protection

- achievement of the project's main aim would be jeopardised

- other legitimate reasons

Further guidance on open access and research data management  is available on the participant portal: 
http://ec.europa.eu/research/participants/docs/h2020-funding-guide/cross-cutting-issues/open-access-dissemination_en.htm  and in 
general annex L of the Work Programme.
1
According to article 43.2 of Regulation (EU) No 1290/2013 of the European Parliament and of the Council, of 11 December 2013, laying down the rules for participation and 

dissemination in "Horizon 2020 - the Framework Programme for Research and Innovation (2014-2020)" and repealing Regulation (EC) No 1906/2006.
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1. Excellence 

In its 2010 communication for ‘Europe 2020. A strategy for smart, sustainable and inclusive 

growth’1, the European Commission set out its vision to turn the European Union into a ‘smart, 

sustainable and inclusive economy delivering high levels of employment, productivity and social 

cohesion by emphasizing the reinforcing priorities of a smart, sustainable and inclusive growth’. 

Seven flagship initiatives shall support this process, also aiming at making Europe more resource 

efficient and by setting ‘an industrial policy for the globalization era to improve the business 

environment, notably for SMEs, and to support the development of a strong and sustainable 

industrial base able to compete globally’. 

Along the same lines, in 2013 the European Commission has communicated its ‘EU Space 

Industrial Policy’2 in order to ‘release the potential for economic growth in the space sector’. This 

Space Industrial Policy is centred around five specific objectives: 

 Establish a coherent and stable regulatory framework 

 Further develop a competitive, solid, efficient and balanced industrial base in Europe and 

support SME participation 

 Support the global competitiveness of the EU space industry by encouraging the sector to 

become more cost-efficient along the value chain 

 Develop markets for space applications and services 

 Ensure technological non-dependence and an independent access to space 

From these objectives, developing markets for space applications and services is the targeted 

topic of the present ArraGIS proposal. Earth Observation is beneficial to highly diverse industrial 

branches, and ArraGIS focuses on the utilization of Earth observation data in general and 

Copernicus services in particular to support businesses operating in the renewable energy domain 

- namely project developers, EPCs (Engineering, Procurement & Construction companies) working 

in the photovoltaic sector (i.e. planning, building and operating PV power plants) and consulting 

companies by offering operational data and information services maintained and sustained by 

renowned service providers such as Sinergise, winner of the Copernicus Master’s price 2016. 

By integrating these services into their daily workflow, these companies help to implement the EU’s 

‘Renewable Energy Directive’3 and ‘Strategic Energy Technology Plan’4, namely to ‘fulfil at least 

20% of its total energy needs with renewables by 2020 [...]. On 30 November 2016, the 

Commission published a proposal for a revised Renewable Energy Directive to make the EU a 

global leader in renewable energy and ensure that the target of at least 27% renewables in the 

final energy consumption in the EU by 2030 is met.’ 

                                                
1 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52010DC2020&amp;from=EN 

2 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2013:0108:FIN:EN:PDF 

3 https://ec.europa.eu/energy/en/topics/renewable-energy/renewable-energy-directive 

4 https://ec.europa.eu/energy/en/topics/technology-and-innovation/strategic-energy-technology-

plan 
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Energy from photovoltaic sources is becoming increasingly competitive with electricity prices of 

well below 0.03€/kWh, or, as Arno Smets, General Chairman of the EU PVSEC 2017, the largest 

international conference and industry exhibition on photovoltaic research and applications, puts it 

in an invitational message to the PV community, ‘I am very happy to live in these exciting ‘solar’ 

times. The fast advances in photovoltaic solar energy are mind blowing. In 2016, the first tenders 

were won for solar farms in the Middle East at electricity prices well below 0.03 €/kWh. But even in 

Northern Europe we can seeing solar prices that are equally impressive – the lowest bidder in a 

recent German/Danish tender offered solar power at only 0.05 €/kWh. And the upcoming tender in 

sunny Spain should lead to solar price bids that are in the 0.03-0.04 €/kWh range. At these prices 

levels solar is starting to really disrupt the energy markets. Global cumulative installed nominal 

photovoltaic power has surpassed 300 GWp, and the moment that we exceed the magical boarder 

of 1 Terawatt is in sight. Companies, institutes and universities carry on improving the performance 

of solar cells and modules to levels we could only dream of a decade ago. [...] Currently, the wide 

variety of companies involved in the sector of Photovoltaic solar energy facilitate ~2.5 million jobs 

worldwide. This number is expected to quadruple in the coming 15 years. [...] Many reasons that 

we can expect the PV sector to blossom the coming years.’ 

Having said that, it is obvious that companies are in an extreme competition and under strong price 

pressure. To assure a high quality of power plants as well as being competitive in this fast-

changing market, it is viable for EPCs and also O&M (Operation and Maintenance) companies to 

exploit services to install systems with enough knowledge about the actual site, to easily monitor 

the progress of the installation procedure and to operate it in a most economical way to reduce the 

Levelized Cost of Energy (LCOE). 

Global Earth Observation from ‘Europe’s eyes on Earth’ – Copernicus – is very beneficial to this by 

providing high quality remote sensing data that can be turned into viable information and data 

services to support the PV industry in delivering cost-efficient low-carbon energy to end users – 

thus creating unique market opportunities for companies operating in this interdisciplinary field with 

experts in Photovoltaics, Remote Sensing and Geographic Information Systems (GIS), 

Atmospheric Research Scientists and Practitioners developing and running PV power plants all 

over the world. 

So, the overall aim of ArraGIS is to enhance the information base along the ‘development and 

operation chain’ of PV Power Plants by focusing on the utilisation of Earth Observation data, 

especially (but not only) from Copernicus services. Therefore, prototypically available services like 

a global stress classification system for solar materials will be operationalised to a market oriented 

asset that can be integrated into the industry’s workflow. 

1.1. Objectives 

In low carbon societies, it is essential to utilize and assess energy sources with little impact on the 

CO2-budget of the atmosphere. One of these ‘renewable energy sources’ is provided by Sol, our 

sun, having a power output of 3.846×1026 W. 

Photovoltaics becomes a truly global market and will contribute a substantial amount of energy to 

the world’s needs of secondary electrical energy. In it’s 2016 world energy outlook, the 

International Energy Agency (IEA) expects that ‘60% of all new power generation capacity 2040 

comes from renewables and, by 2040, the majority of renewables-based generation is competitive 

without any subsidies’ 
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In 2016, approximately 300 GWp of nominal photovoltaic power have been installed worldwide. 

The following Figure 1 shows the geographic distribution until the year 2015: 

 

Figure 1 - Global cumulative PV installation until 2015 

 

Along these lines and in order to increase the cost efficiency of building and running PV power 

plants, it is viable to assist the project developers of photovoltaic power plants in the actual 

planning, construction and operation. 

PV power plants are categorized into different scales – from rooftop installations of only some kilo-

Watt (peak5), Building Integrated PV (BIPV), plants with sizes of tens of MWp as well as utility 

scale PV power plants covering up to tens of square kilometres. To date, the largest PV power 

plants are in the range of several hundreds of MWp with projected sizes well over one GWp. 

Given the facts above, it is fair to state that the photovoltaic market has reached a truly global 

installation distribution. Earth observation on a global scale therefore is a useful tool to support the 

construction & operation phase of PV power plants. 

The basic objectives of ArraGIS are therefore to deploy Remote Sensing Services for the Planning, 

Operation and Modelling of Solar Power Plants - building upon already existing Copernicus 

services like Copernicus Atmosphere Monitoring Service, Copernicus Land Monitoring Service and 

CryoLand, the Copernicus Snow and Land Ice Service. In more detail, the ArraGIS objectives are: 

 

                                                
5 The term ‘peak power’ refers to the power that a module can achieve under ‘Standard Testing 

Conditions’ (STC, i.e. a global irradiation of 1000 W/m², a spectral irradiation close to natural 

sunlight (so called ‘AM 1.5”, or air mass) and a temperature of 25 °C) 
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The planning and construction of photovoltaic power plants is an engineering task requiring a 

wealth of information: knowing the basic climatological parameters on-site (yearly average sum of 

irradiation, ambient temperatures, rain distribution, wind etc.), knowing about cumulative 

environmental stresses on-site (e.g. UV irradiation that might damage backsheet material and thus 

decreasing the product lifetime), choosing the right module technology and type, choosing cost 

effective inverters, eventually fulfilling environmental impact assessments, detailed information 

about the infrastructure (electric grid availability, road network, water availablity (especially in 

regions where the plant is prone to soiling, i.e. a reversible decrease in efficiency due to dust 

accumulation on the modules’ surfaces), during construction eventually also animal species 

distribution (e.g. occurrence of venomous snakes) etc. Building such plants may take up to several 

months if not years were also the infrastructure for the workers need to be assessed: medical aid 

availability, housing etc. Global Earth Observation can deliver a fair amount of this required 

information namely along the whole ‘development and operation chain’ of power plants. 

 

Data and Services from Global Earth Observation are already now being exploited to some extent, 

e.g. solar irradiation. However, for EPC companies and project developers it is very time- and 

budget consuming to gather this information in a coherent way. ArraGIS will support this process 

by bringing together and operationalising three viable services that EPCs can integrate into their 

workflow and business model. 

Therefore, a Geospatial data infrastructure brings these three services - with constant user- and 

developer interaction - together into the ArraGIS service platform. 

The services will be operationalised from prototypical implementations to operable services for the 

PV industry, that can be commercialised by reaching out to the end user communities via 

dissemination activities like exhibitions on industrial fairs like Turkey’s Solarex or on the PVSEC, 

Europe’s largest single PV conference and exhibition. 

More specifically, ArraGIS will  

 

The general price erosion and pricing pressure on the global PV market necessitates the need for 

services that enhance the competitiveness and the daily routine of companies operating in the 

fields of Engineering, Procurement and Construction of PV power plants. PV manufacturers are 

constantly trying to optimize their bill of materials to further reduce costs - the materials have to 

withstand harsh environmental and meteorological conditions though for projected lifetimes of 25 

years and beyond (UV stress, ambient temperatures and temperature cycles, winds, sandstorms 

etc.). Therefore, it is valuable to project developers to more precisely know the environmental 

conditions at the locations where the actual power plant will be built. 
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Furthermore, knowing risks of natural hazards like frequency of flooding, fires and earthquakes, as 

well as an approximation of the soiling risk - reduction in energy yield versus higher costs for 

cleaning the power plant - are very relevant to end users of the services. 

The above mentioned Environmental stress and risk classification systems is currently being 

prototypically developed within the project ‘GloBe Solar’, a joint project from Fraunhofer ISE and 

University of Freiburg, Germany, within the ‘Sustainability Center Freiburg’, funded by the German 

federal state Baden-Wuerttemberg and the Fraunhofer Society and will be operationalized in 

ArraGIS. 

 

Once the decision is taken where to build a PV power plant (i.e. the EPC has won a tender), then 

the EPC company needs precise information about the plant field: how good is the infrastructure 

(road network, distance to the electric grid, availability of water both for the workers and also for 

cleaning, housing situation (it might take months if not years to build utility scale power plants) - 

also information about biodiversity is essential (venomous animals, protected species etc.). 

ArraGIS will provide this information, along with a satellite surveillance service: Sentinel-II revisits 

every place on Earth every 5 days so ArraGIS will provide information about the current status of 

the construction process as well as archiving time series images of the vicinity of the power plant. 

During monitoring of power plants (i.e. comparing yield assessment calculations versus real 

operating data, as being done by Fraunhofer ISE) this is an additional source of information 

providing the analysers with profound knowledge about the status of the power plant in the course 

of time. 

 

Especially in arid regions with high solar irradiation, airborne dust and dust accumulation on 

photovoltaic modules imposes uncertainty in running a PV power plant. Day-by-day soiling (i.e. 

dust deposition and dust accumulation on inclined surfaces) may drastically reduce the energy 

yield at specific sites. In the literature transmission losses of tens of percent have been reported, 

when the modules go uncleaned. For O&M companies who are scheduling power plant cleanings, 

it is therefore mandatory to know the status and the degree of soiling of the plant - and in order to 

make an economically feasible decision of when to clean - it is also mandatory to know the 

regional weather forecast (is a sandstorm to be expected in the coming days after the cleaning, or 

will a rain event eventually wash off the soiling?). Especially regions with a high amount of dust 

particles as well as a high relative humidity are prone to a sort of ‘baked crust’ of soil particles that 

make it mandatory to mechanically clean the modules on a regular basis to achieve full output of 

the plant during normal operation. 
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1.2. Relation to the work programme 

This proposal is targeted towards the work programme ‘Leadership in Enabling and Industrial 

Technologies - Space’ and specifically to ‘EO-1-2017: Downstream applications’ and is focused 

on innovative exploitation of current and future remote sensing services and satellite data to map, 

quantify and classify the environmental stress factors for PV power systems at global and regional 

scales as well as a better understanding of the influences of ‘soiling’ on operation and maintenance 

of photovoltaic power plants, i.e. the deposition of dust on PV modules leading to reversible 

deterioration in efficiency of PV power plants, especially in arid regions. Furthermore, it aims at 

providing site assessment services and satellite surveillance services for project developers, EPCs 

(Engineering, Procurement and Construction companies) as well as O&M (Operation and 

Maintenance companies) working on regional to global scale, i.e. constructing and maintaining 

utility scale photovoltaic power plants. Earth observation data from Copernicus and Contributing 

Missions as well as on-the-ground calibration- and validation measurements will play a key role in 

realizing the envisaged services for PV power plant developers on global and regional scale. 

The cooperation in the transnational and interdisciplinary consortium of ArraGIS consisting of ICT 

experts like Sinergise (Copernicus master price winner 2016), geospatial expertise e.g. in OGC 

services from University of Freiburg (chair of Remote Sensing), research & development 

institutions like Fraunhofer Institute for Solar Energy Systems (ISE), ALU-FR and the Earth 

Science division of the Barcelona Supercomputing Center (BSC) with its profound and well-known 

expertise in dust modelling and forecast (e.g. the first WMO Regional Specialized Meteorological 

Center with activity specialization on Atmospheric Sand and Dust Forecast, known as the 

Barcelona Dust Forecast Center) as well as representatives of the respective stakeholder 

communities – Turkish consultant company SolarMENA, Turkish EPC ARCOR and the globally 

operating project developer, EPC and O&M company EDF (Électricité de France, Energies 

Nouvelles), represented by its research & development group – this cooperation will pave the way 

for unique market opportunities for companies operating in the renewable energy domain 

In the already tense market of PV power utilization, the ArraGIS services offer the potential to 

further reduce the costs of renewable energy while increasing the reliability of operation and thus 

fostering the market development of renewables by enhancing the competitiveness of Europe’s 

industry when integrating the ArraGIS services into the industry’s value chain 

Satellite data from Copernicus and other sources will be complemented by on-the-ground 

validation and calibration efforts to produce and exploit services that are integrated in a geospatial 

data infrastructure forming the backbone of ArraGIS. While ArraGIS is principally targeting the PV 

community represented by four of its members and is being steered by this community’s needs, 

the services themselves are not limited to this market segment but are open to diverse applications 

from different domains like e.g. the car- or aviation industry (stress- and risk assessment service), 

insurance companies (site assessment services) or cultural heritage maintainers (environmental 

stress, dust forecast) to name a few. Also within the Renewable Energy domain, there are viable 

cross segment utilization possibilities (e.g. Concentrating Solar Power, CSP). When the usefulness 

of these services is openly demonstrated, this will lead to an increased market uptake and 

integration into value chain models from different domains 
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1.3. Concept and approach 

A better understanding of geography-related stress factors, location dependent energy yields that 

are influenced by frequent soiling and/or natural hazards are needed to improve usage of materials 

and the development of more robust and stress-zone adapted components. 

New strategies for reducing investment risks and operation and maintenance costs are needed, for 

example by optimized cleaning schedules for PV plants in arid and soiling-prone regions. The 

performance and energy yield in the field is subject to 

 Irreversible losses due to environmental impact (high UV loads, high temperatures, high 

relative humidity, high daily variations in temperature extremes, humidity freeze cycles etc.) 

 reversible losses due to partial shading by surrounding objects 

 reversible losses due to loss of transparency of the surface of the module, so called 

‘soiling’, i.e. deposition of dust and sand particles67 

ArraGIS targets these issues by offering three distinct services to the industry under the ArraGIS 

umbrella, that are organised in Work packages: 

 WP 2: Environmental stress and risk classification service: stresses for PV materials: UV, 

corrosion, thermal cycling, soiling risk, snow risk, natural hazards risk (based on open data) 

 WP 3: PV Power Plant site assessment and surveillance service: infrastructure (grid 

availability, road networks, housing, water etc.), biodiversity, PV power plant satellite 

surveillance service 

 WP 4: PV Power Plant dust forecast and monitoring service: short term prediction of dust 

and soiling conditions 

The project will utilize and develop mathematical, physical, geographical and techno-economic 

models at different scales (e.g. the Olmo8- or Perez’9 model for irradiation calculations, models for 

back-of-module temperature calculations10, e.g. Faiman11 etc.). For the stress –and risk 

classification service, it will operationalize scientific results and models that are currently jointly 

being developed by Fraunhofer ISE and ALU-FR in the project ‘GloBe Solar’ within the context of 

the Sustainability Center Freiburg. It will use Sinergise’s Sentinel-Hub to offer a satellite 

surveyance service to remotely monitor the extents of utility scale power plants and will provide 

short-to-medium-range high resolution forecasts of weather conditions, mineral dust emission, dust 

concentrations and dust deposition fluxes - based on the well-established operational runs of the 

NMMB/BSC-Dust model that are used by the Barcelona Dust Forecast Center, 

http://dust.aemet.es/). The NMMB/BSC-Dust (Pérez et al., 201112; Haustein et al., 201213) is an 

                                                
6 Elminir, H. K. et al. Effect of dust on the transparent cover of solar collectors. Energy Conversion and Management 47, 3192–3203 (2006). 

7 Costa, S. C. S., Diniz, A. S. A. C. & Kazmerski, L. L. Dust and soiling issues and impacts relating to solar energy systems: Literature review update for 2012–2015. 

Renewable and Sustainable Energy Reviews 63, 33–61 (2016). 

8 Olmo, F. J., Vida, J., Foyo, I., Castro-Diez, Y., & Alados-Arboledas, L. (1999). Prediction of global irradiance on inclined surfaces from horizontal global irradiance. 

Energy, 24(8), 689–704. 

9 Perez, R., Seals, R., Ineichen, P., Stewart, R., & Menicucci, D. (1987). A new simplified version of the Perez diffuse irradiance model for tilted surfaces. Solar energy, 

39(3), 221–231. 

10 Jakhrani, A. Q., et al. "Comparison of solar photovoltaic module temperature models." World Applied Science Journal (2011). 

11 Faiman, D. (2008). Assessing the outdoor operating temperature of photovoltaic modules. Progress in Photovoltaics: Research and Applications, 16(4), 307–315. 

12 Pérez, C., K. Haustein, Z. Janjic, O. Jorba, N. Huneeus, J.M. Baldasano, T. Black, S. Basart, S. Nickovic, R.L. Miller, J.P. Perlwitz, M. Schulz, and M. 

Thomson, 2011: Atmospheric dust modeling from meso to global scales with the online NMMB/BSC-Dust model — Part 1: Model description, annual 

simulations and evaluation. Atmos. Chem. Phys., 11, 13001-13027, doi:10.5194/acp-11-13001-2011. 
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online multi-scale atmospheric dust model designed and developed at the Barcelona 

Supercomputing Center (BSC-CNS) in collaboration with the NOAA’s National Centers for 

Environmental Prediction (NCEP), the NASA’s Goddard Institute for Space Studies and the 

International Research Institute for Climate and Society (IRI).14The services are embedded in an 

Open Geospatial Consortium’s standards conformant Geospatial Data Infrastructure serving as a 

backbone for the ArraGIS service. This GDI builds on Sinergise’s Sentinel Hub and their Geopedia 

infrastructure and will be adapted accordingly during the work as set out in WP 5. 

 

The following Figure 2 shows the principal workflow and work package inter-dependency: 

 

Figure 2 - ArraGIS workflow 

 

As can be seen, ArraGIS builts on pre-existing adaptable services, prototypes and projects that 

can be operationalised according to end users' needs.  

To facilitate an early engagement with the respective stakeholders, ArraGIS has four members of 

this community in the consortium itself to include the pilot services into their respective business 

chains, thus demonstrating the usage of the services in an industrial environment. ArraGIS also 

aims at reaching out to the community via industrial fairs, scientific conferences and workshops as 

set out in WP 1 and WP 6 (‘Commercialisation and Dissemination’). Service Level Agreements and 

Service Level Objectives between the consortium’s commercial partners – our ‘pilot end users’ – 

and the technical and scientific service providers are formulated to standardize the expected 

outcome and usability of the service platform. After the pilot services have shown their market 

                                                                                                                                                            
13 Atmos. Chem. Phys., 12, 2933-2958, 2012 

http://www.atmos-chem-phys.net/12/2933/2012/ 

doi:10.5194/acp-12-2933-2012 

14 See WP 4 for details 
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potential, a first market replication rollout from the distributed service platform bringing together the 

three services in the ArraGIS platform service entry point. 

After the project end, ArraGIS will leverage the pre-existing prototypes from Technology Readiness 

Levels 5 and 6 to be positioned in the TLR 7,8 and 9: By engaging stakeholders from different 

domains (see above), by disseminating the results and by active co-operation with industrial 

partners the outcome of the project will be critically validated and demonstrated within Europe’s 

Photovoltaic industry. ArraGIS will provide an operationalised, sustained service platform operated 

by renowned service providers like Sinergise, operating in a Copernicus context and offering 

information-, data- and visualisation services to the European industry as well as the scientific 

community. 

ArraGIS naturally builds on work that has previously been compiled in national and international 

projects like ‘Performance’ and ‘PVZ2’ (photovoltaic reliability) that aimed at experimentally and 

analytically identifying degradation effects of PV components by exposing them to natural adverse 

conditions and closely monitoring the impact) and the aforementioned project ‘GloBe Solar’. 

Furthermore, ArraGIS may profit from scientific international cooperation, like e.g. BSC’s 

collaboration within the World Meteorological Organisation (WMO) Sand and Dust Warning 

Advisory and Assessment System (SDS-WAS) project which its main mission is to enhance the 

delivery of timely and quality SDS forecasts, observations, information and knowledge to users 

through an international partnership of research and operational communities.151617 ALU-FR builds 

on experiences gathered in numerous EU funded projects like e.g. the FP7 funded project 

EuroGEOSS, that was a large scale integrated project that was part of the thematic area: 

‘ENV.2008.4.1.1.1: European environment Earth observation system supporting INSPIRE and 

compatible with GEOSS’ 18 and other projects in a GMES context. Sinergise also worked in 

successful EU projects, e.g. the H2020 project ‘LandSense’, where Sentinel-II-data play a vital role 

in land use change monitoring19. 

Inter-disciplinary considerations 

The project addresses the problem areas of location dependent PV module degradation over time, 

location dependent performance of small- and large-scale PV power plants. This is embedded 

within the Copernicus framework, having implications on the services and standards to be used in 

a collaborative service environment and a geospatial data infrastructure that is conformant to ISO 

TC211 standards, the INSPIRE directive as well as GEOSS open interfaces. The project brings 

together not only the parties within the consortium - SMEs, renowned scientists from the fields of 

atmospheric dust modelling, photovoltaics experts, Remote Sensing specialists and geospatial IT 

experts, thus forming a unique consortium to build a sustainable service platform to adress the 

needs of project developers, consultants, EPCs and O&Ms, in ArraGIS represented by the globar 

player EDF-EN, from established and still growing markets like in Turkey as represented by 

ARCOR and SME SolarMENA – but also very broad and diverse knowledge from these 

stakeholders. 

Linked projects and activities 

                                                
15 WMO SDS-WAS NA-ME-E Regional Center: http://sds-was.aemet.es/ 
16 BSC Dust Operational Forecasts: http://www.bsc.es/ESS/bsc-dust-daily-forecast 
17 WMO Barcelona Dust Forecast Center: http://dust.aemet.es/ 
18 http://www.eurogeoss.eu 
19 http://landsense.eu/ 
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There are a number of relevant projects and innovation activities - the aforementioned projects, 

where consortium partners were involved, as well as a broad range of other activities where a 

possible collaboration will be to a mutual benefit, namely the FP7 funded projects EnerGEO20, 

ENDORSE21 and ConnectinGEO22, the IEA-Task 13 (PVPS - Photovoltaic power systems 

programme)23. The core COPERNICUS services like Copernicus Atmosphere Monitoring Service 

and the Copernicus Global Land Service are providing services that ArraGIS can connect to an 

make use of. Several webservice-providing initiatives (i.e. OGC web services and metadata) are 

available like webservice-energy.org or the metadata portal of the International Renewable Energy 

Agency IRENA. 

1.4. Ambition 

ArraGIS overall ambition is to provide a market oriented solution to the important problems of 

soiling, environmental stress and risk on PV systems which not only reduce the system efficiency 

significantly but can also terminate the system operation thereby resulting in major economic 

losses to the power plants and loss of significant power supply in the electricity grid if the problems 

remain unaddressed over large areas where PV plants have been installed. The impact of dust and 

dirt deposition on PV module significantly reduces the power output and efficiency or can 

completely terminate the system operation24. This deposition and accumulation of sediment on the 

PV modules is a well-known problem and the nature and type of soiling had been a subject of 

many field and laboratory studies. What is also well established is the relationship between soiling 

of PV modules and loss of power production due to reduced efficiency. However, there is a large 

gap in how much of this information is used when making the remedial decision for cleaning of PV 

surfaces. The problem is more economically pronounced when we consider that large PV power 

plants are coming up in arid regions all over the globe and cleaning of PV modules installed over 

many kilometres of area is not an easy and a highly expensive operation. ArraGIS will focus on 

using different EO data and services to develop a decision support tool in the form of an 

application for deciding ‘when to clean’ which is something that every PV power plant O&M 

organization consulted during the ArraGIS development phase wanted to have. 

Besides this, ArraGIS ambition is to make EO data and services to develop applications supporting 

the PV power industry not only during the operation phase (through the dust and soiling prediction 

service) but also during the planning (environmental stress and risk service) and the construction 

(PB power plant surveillance service) phases where the EO technologies have so far not made 

much significant inroads. 

ArraGIS intends to develop these solutions by bringing excellence in knowledge from different 

areas of research, technology and PV industry field experience together under one platform. The 

research experience in photovoltaic systems technology (Fraunhofer), large data computing and 

predictive modelling (BSC), remote sensing and GIS (ALU-FR, SINERGISE), and information 

                                                
20 http://www.energeo-project.eu/ 
21 http://www.endorse-fp7.eu/ 
22 http://www.connectingeo.net/ 
23 http://iea-pvps.org 
24 Sarver, Travis, Ali Al-Qaraghuli, and Lawrence L. Kazmerski. ‘A Comprehensive Review of the 

Impact of Dust on the Use of Solar Energy: History, Investigations, Results, Literature, and 

Mitigation Approaches.” Renewable and Sustainable Energy Reviews 22 (June 2013): 698–733. 

doi:10.1016/j.rser.2012.12.065 
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technology (SINERGISE) will focus on developing the services and the commercial service 

platform with PV industry inputs at all the stages of service development - beginning, development 

and operationalization phases - provided by the industry partners (SolarMENA, ARCOR and EDF). 

The progress beyond state-of-the-art which ArraGIS aims at is on one hand to build upon the 

knowledge of atmospheric dust forecast modelling to provide PV location specific dust and soiling 

forecasts and on the other to build upon the pre-market PV related services which were developed 

under the ENDORSE25project. The dust forecast model such as NMMB/BSC-Dust modelling 

system which provides short to medium range high resolution forecasts will be calibrated to local 

conditions of specific PV power plants: the relationships between atmospheric dust and dust 

deposited on horizontal surfaces and finally the dynamics of deposition from atmospheric dust to 

tilted surfaces (orientation of PV panels) will be used to develop location specific soiling prediction 

models. 

The information on location specific stresses on PV installed systems is an important gauge for 

project developers to make decisions regarding the choice of PV materials to install at specific 

locations. The load classification system developed under the GloBe Solar26 project as a prototype 

will be further developed by improve the spatial resolution further by using Copernicus and 

Contributing mission datasets, and finally this would be operationalized as a location specific 

service under the ArraGIS service platform. 

The service platform developed under ArraGIS will on one hand consist of an an easy-to- use 

interface for the final consumers. But at the same time the data requirements and the models 

which go into each of the services are highly diverse. The level of computing power, data storage 

infrastructure and possibility of synchronization of data from different sources for long-term 

operability of the platform requires an efficient Geospatial Data Infrastructure which implements the 

framework of different types of remote sensing data, location specific field data, metadata, and the 

tools and models all of which are connected efficiently. ArraGIS aims at taking the geospatial web 

applications capabilities of Geopedia and CloudGIS - successfully in several EU research projects 

and commercial applications, and Sentinel Hub - service for management, processing and 

distribution of Copernicus (and other) EO Data, to beyond their current target consumers and 

developed these systems further to make the developed services available to the PV power sector 

in the form of a commercial service platform.  

  

                                                
25 http://www.endorse-fp7.eu 

26 GloBe Solar: Global load classification system for solar technical materials. 

http://www.leistungszentrum-nachhaltigkeit.de/en/pilot-projects/globe-solar/ 
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2. Impact 

 

2.1. Expected impacts 

Use of PV as a leading source of renewable energy has been gaining ground rapidly. 

Technological advances and reducing costs of PV energy globally has led to solar power 

becoming, not only the fastest growing and one of the largest contributor to current renewable 

energy options, but also a major contributor to future total power generation, as much as 7% of 

global power generation by 2030 (IRENA, 2016). 

The current use of EO data in PV energy sector is very limited and with recent advances through 

Copernicus and Contributing missions, the availability of high spatial and temporal resolution earth 

observation data is ever increasing and hence ArraGIS wants to use these data sources 

information in developing viable data and information services to provide support to the PV 

industry. This has a direct impact in terms of improving the efficiency of O&M and EPC operations 

by 

 enhancing the knowledge base about the environmental risks and stresses on PV systems 

 improved site assessment information and surveillance during the stages of power plant 

construction phase 

 providing short term dust and soiling forecasts thereby providing decision support to 

optimise the PV panel cleaning frequency and subsequent energy yields. 

ArraGIS service development builds upon the direct user driven approach of getting the renewable 

energy sector into the identification and development of downstream services on the lines of what 

ENDORSE project also tried to achieve but in the form of an operational service. ArraGIS takes it 

further in the form of direct involvement of PV industry partners in to the project so that there is 

feedback from the industry at every step of the development. This is achieved through service level 

modelling and performance evaluation by ARCOR, EDF and SolarMENA who are representatives 

of the end users’ community for these services. Including these end users directly as beneficiaries 

of the project will ensure that quality and performance standards of the services are high and to 

ensure that the end product of the project achieves a high impact due to its being directly aligned 

with the expectations of the PV power industry. 

Another impact ArraGIS aims at is to provide the services on an interface which is fast and 

efficient, but also user friendly. For this we will use the platform provided by Geopedia, CloudGIS 

and the Sentinel Hub, developed by the 2016 Copernicus Masters winning enterprise Sinergise. 

Sentinel Hub is a service-oriented satellite imagery infrastructure and takes care of the complexity 

of handling satellite imagery making them available for the end-users via easy-to-integrate web 

services. The application developed in ArraGIS will be implemented under a similar platform 

whereby the services will be made available to the customers through online web-based tools. This 

integration of high temporal and spatial resolution remote sensing based services into the planning, 

construction and operation decisions of PV power plants will positively impact the sector by 

improving the operation, reliability and, consequently, the electrical and economic output of PV 

power systems and subsystem, which is the overall objective of Task 13 of the International 

Energy Agency (IEA) Photovoltaic Power Systems Programme. 
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Europe is an established market leader in innovations with PV materials and systems, and has 

been one of the main drivers of reducing the cost of renewable energy globally and making it 

competitive. With a focus on EU’s industry leadership in the sector, ArraGIS service platform will 

be an innovative tool aimed at medium to large scale PV power plants. The ‘solar rich” regions in 

Middle East, Northern Africa, Southern Europe, China and India are attracting large investments 

globally for the development of PV power plants. The ArraGIS platform will provide decision 

support to the PV industry players, which plan to build power plants in these areas. Through 

ArraGIS platform we are aiming to establish leadership in this market by developing a one-of-its-

kind integrated decision support platform which provides solutions for planning, construction and 

operation phase of PV power plants. 

The post-funding phase strategy of the service platform will focus on the whole PV industry, but the 

development of the services during the Horizon 2020 funding phase is mainly targeted and aligned 

to the needs of European based EPC and O&M companies, represented by the industry partners 

in the consortium. 

The innovation potential of ArraGIS and the impact by individual service have been elaborated as 

under: 

Environmental stress and risk classification 

PV power as a renewable source of energy is expanding beyond traditional growth centres of 

Europe and United States and is moving to regions with harsher climatic conditions. The PV 

materials in these environments are subjected to accelerated stresses including UV radiation, 

moist-heat cycles, atmospheric corrosion, dust deposits (anti-soiling) and moisture can be 

identified as a crucial parameter. A spatially resolved load classification system provides important 

information to material manufacturers, insurance companies, banks and investors to avoid over 

engineering and to plan for potential risks. Further EO support would be by integration of different 

PV specific environmental stress factors which will be assessed in WP 2. 

PV power plant site assessment & surveillance service 

Innovation aspect includes providing a comprehensive platform which assists the solar power 

EPCs to make better and informed decisions during the construction phases regarding the 

progress in construction and rapid course correction when and where required. The use of 

Sentinel-2 based monitoring system with images from multiple time periods will allow the tracking 

of construction progress in near real time. Most of the current surveillance systems for such 

monitoring activities involve terrestrial solutions which lack the aerial and top view perspectives 

which this ArraGIS service can provide. Also, the guaranteed availability of data through 

Copernicus service on a global scale at 5 day temporal interval means that the service can be 

implemented for any site on the globe which comes under satellite coverage area. 

At present site assessment is generally an on-site activity. ArraGIS would improve this by 

incorporating EO based layers related to infrastructure (like grid availability, road networks, 

housing water etc.), land use/landcover, relief and topography into the existing decision support 

routines. 

PV power plant dust forecast and monitoring service 

Soiling is a largely visible but one of the least studies among the problems with solar energy 

systems. Solutions so far have only focused on cleaning technologies. ArraGIS would use 
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modelling of atmospheric aerosols and other atmospheric models to come up with near real time 

predictions for power plants to take preventive measures from soiling which not only can 

temporarily shade the solar panels but in extreme cases also damage the solar cells. 

2.2. Measures to maximise impact 

As an innovation action under the ‘leadership in enabling and industrial technologies – space’, 

ArraGIS dissemination strategy includes, on one hand making the results of the scientific 

development into an operational business oriented service, and on the other hand into bringing the 

results to the larger target audience through various communication platforms. WP 6 develops a 

roadmap for integration of the service platform into a business product. The communication related 

activities including dissemination to the business and the scientific communities is also included. 

Dissemination and exploitation of results 

ArraGIS has been designed to address the topic ‘EO-1-2017 - Downstream applications” and aims 

to develop an integrated product to provide support in the planning, the construction and most 

importantly during the operation phase of medium to large PV power plants. 

While Engineering, Procurement and Construction (EPC) companies and Operations and 

Maintenance (O&M) companies are the direct foreseen beneficiaries of the services developed in 

this project, the outcomes of the project will be relevant also to the following stakeholders viz.: PV 

companies, planners, political decision makers, banks and assurances investors, component 

manufacturers, electrical grid operators and last but not the least the interested public. To generate 

interest in the services developed by ArraGIS and to ensure that the project results are made more 

visible, we intend to engage with the stakeholder groups through specific dissemination tools as 

shown below: 

Dissemination Tool Target Group Type 

Scientific publications in 
peer-reviewed journals 

 PV Industry (EPC, O&M) 

 Scientific communities 

2-3 publications each from WP 2, 3 & 4 
in relevant high impact journals 

Stakeholder publications 

 PV Industry (EPC, O&M) 

 Policy making 

 Press & Media 

 Public 

Individual and mass contact events at 
specific stages of the development 
process 

Scientific conferences 
(talks, posters, booths) 

 PV Industry (EPC, O&M) 

 Scientific communities 

Presentations, posters and booths at 
leading scientific events 

Industry fairs 

 PV Industry (EPC, O&M) 

 Press & Media 

 Public 

Talks and exhibitions at leading 
international PV industry events 

 

Of specific dissemination interest is engagement with the larger stakeholder communities and this 

will be done at different industry and scientific forums wherein the ArraGIS Remote Sensing 

Services for planning, construction and operation of solar power plants will be demonstrated 

through different media. Some of the important conferences and industry events which ArraGIS will 

target for its dissemination and commercial product demonstration activities are: 
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CONFERENCES 

Event Reach 

SPIE - International Society for Optics and Photonics 
https://spie.org/OPS/conferencedetails/reliability-pv 

Global 

IEEE PVSC - Photovoltaic Specialists Conference 
http://www.ieee-pvsc.org 

Global 

PVSEC - European PV Solar Energy Conference and Exhibition 
https://www.photovoltaic-conference.com/ 

Europe 

INREC - India’s Renewable Energy Congress 
https://www.enfsolar.com 

India, South Asia 

INDUSTRY FAIRS 

Event Reach 

InterSolar  
http://www.intersolar.de 

Global 

PVSEC - European PV Solar Energy Conference and Exhibition 
https://www.photovoltaic-conference.com/ 

Europe 

SOLAREX - Solar Energy and Technologies Fair 
http://eng.solarexistanbul.com/ 

Turkey, Middle East, North Africa 

SNEC -International PV Power Generation Conference & Exhibition 
http://www.snec.org.cn 

Asia 

 

Through WP 6 we intend to maximize the impact of ArraGIS developments using a 2-fold 

‘commercialization and dissemination’ strategy. Through the commercialization task in WP 6 the 

demonstration of the commercial potential of ArraGIS service platform developed in WP 5 will be 

achieved. For this, an exploitation strategy in the form of a preliminary business plan has been 

presented which will serve as the roadmap for making the ArraGIS outputs into an economically 

viable product with O&M and EPC companies in the PV energy sector being the targeted end user 

communities. The customization of the services towards value added products for these 

companies has been tailored into both scientific development and service implementation phases 

by the direct involvement of end user industry partners as beneficiaries of this project. 

Preliminary Business Plan 

Within the project, three different services (environmental stress and risk classification, PV power 

plant site assessment and surveillance, PV power plant dust forecast and monitoring) will be 

developed, which are highly relevant for the evaluation of the viability and potential of current and 

future PV power plant projects worldwide. The outputs of these services can be easily 

implemented in the feasibility assessment of PV power plant projects as they serve complex 

information for project developers and EPC companies. In the existing setup, the feasibility 

assessment of PV plant projects is performed by the analysis of data obtained from various 

sources, which demand multiple site visits. This is not only time, but also resource consuming and 

therefore inefficient. Bringing the information from the developed services in an operational use will 

bring incredible benefits for the target audience as the requested information, results and in the 

end the decision-making will be achievable in a faster and more cost-effective way. 
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The year to year increasing number of PV installations (the compound annual growth rate of PV 

installations between 2000 to 2015 was 42%) demonstrate the power of the PV market. By 

improvement of the current services, the certainty and efficiency of PV power plant projects in all 

project phases (development, engineering, procurement, commissioning and operation) will be 

increasing so that the potential of the solar energy could be unfolded. 

The environmental stress and risk classification service is an important part of the development 

and engineering phases of PV power plant projects. The optimization of these phases will have a 

net positive effect on the operation of individual PV plant. Due to precise assessment of technical 

losses because of environmental aspects, there will be a decrease of uncertainties of energy yield 

simulation. Energy yield assessment being the main input factor for economical assessment of PV 

power plant projects, this will positively affect financial models, ensuring a safer financial 

investment and further overall increase of this activity. Moreover, the precise assessment of 

environmental stress on PV materials will help to select suitable materials, therefore increasing the 

service life time of PV modules, which is the second most important economical project aspect. 

The PV power plant site assessment and surveillance service support the EPC and project 

developers in the planning and the construction phases of PV power plant to assess the possible 

risks and their assumed occurrence probabilities. Moreover, mitigation strategies can be designed 

for different technical risk factors. 

The PV power plant dust forecast and monitoring service brings output valuable for assessment of 

annual operation expenditures. Improvement of soiling mitigation strategies will decrease the 

maintenance and operating cost of the system. 

The outputs of the services offered by the project team focus on different phases of the PV power 

projects. WP 6 of this project will assure, that developed services are unified into a single business 

product. The final ArraGIS service platform will offer a new approach for the use of remote sensing 

data in the planning and operation of PV power plants. Conventional ways of location specific data 

acquisition in the PV industry will be complemented or even replaced. So far, decision-making in 

the areas covered by this service involves a lot of assumptions, which will be replaced by facts and 

observations, convincing solving existing shortcomings in today’s business processes of different 

stakeholders in the PV industry. 

For commercialization of the final service product, a number of different options are under 

consideration, e.g. different price models for enterprises, SMEs and non-commercial customers, 

subscription and on-demand models. These decisions will be part of WP 6 and closely connected 

to internal and external developments during the project phase. 

It is of special importance for the success of the service offer to raise awareness among the 

mentioned groups. Hence, extensive dissemination is part of the project’s tasks from the 

beginning. Deep involvement of different companies in the consortium and external inputs by the 

project’s Advisory Board will make sure, that actual market needs are met. So far, there is no 

market offering like the ArraGIS service platform for PV power plants. However, a close 

surveillance of related activities on the market will represent a part of the service optimization and 

risk mitigation measures. Figure 3 outlines a first draft of a potential roll-out plan with some 

important milestones. 
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Figure 3 - Draft of business roll-out plan 

Stakeholder Engagement  

ArraGIS outcome is a user oriented commercial service platform. So, engagement with the user 

community is not only required at the development stages, but also dissemination and awareness 

about the developments in the project and regular progress updates at different levels are equally 

important to generate and sustain market interest in the PV business community. Some of the 

important platforms where ArraGIS aims to engage with the stakeholders include: 

• PVQAT – is the International Photovoltaic Quality Assurance Task Force and leads 

global efforts to craft quality and reliability standards for solar energy technologies. 

(http://www.pvqat.org/)  

• SolarPower Europe – the new European Photovoltaic Industry Association (EPIA), is a 

member-led association representing organisations active along the whole value chain, 

with an aim to shape the regulatory environment and enhance business opportunities 

for solar power in Europe. (http://www.solarpowereurope.org/) 

• ISES – the International solar energy society is the largest international solar 

organization with thousands of associate members from 110 countries and sections in 

over 50 countries. It has almost 100 company and institutional members throughout the 

world. (https://www.ises.org/) 

• Young ISES – is a network of students and young professional ISES members which is 

now connecting young solar professionals worldwide. (https://ises.org/what-we-

do/young-ises/) 

• IEA – The International Energy Agency is an autonomous organisation which works to 

ensure reliable, affordable and clean energy for its 29 member countries and beyond. 

(https://www.iea.org/) 

• IRENA – the International Renewable Energy Agency is an intergovernmental 

organization that supports countries in their transition to a sustainable energy future, 

and serves as the principal platform for international co-operation, a centre of 

excellence, and a repository of policy, technology, resource and financial knowledge on 

renewable energy. (http://www.irena.org/) 
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• MESIA – the Middle East Solar Industry Association is a non-profit, non-governmental 

organization with a mission to expand the use of solar power in the Middle East, to 

strengthen the local solar industry, and to facilitate business opportunities for its 

members. (http://www.mesia.com/)  

• RCREEE – the Regional Center for Renewable Energy and Energy Efficiency is an 

intergovernmental organization with 17 Arab countries as its members, with an aim to 

enable and increase the adoption of renewable energy and energy efficiency practices 

in the Arab region. (http://www.rcreee.org/) 

 

Communication activities 

Promotion activities to communicate the project’s outcomes are dealt with in WP 6. Experience 

from previous EU funded projects indicates that the dissemination and communication stage is one 

of the most crucial elements deciding on failure or success of the project. Several measures are 

therefore planned during the implementation and after the completion of the project to direct the 

ArraGIS developments to different target audiences. 

The objectives of ArraGIS’ communication strategy is to inform people, for whom the project’s 

results might be relevant, engage dialogue about the research topic and receive useful input and 

feedback. Achieving these goals will be an ongoing process; therefore, the monitoring activities will 

be running through the entire project. They will include counting visits on the project’s website, 

recording the number of press releases, articles in newspapers and magazines, references in 

scientific publications in international peer reviewed journals, presentations at conferences (EGU, 

ISRSE, IGARSS, AGU and ESA relevant events like the Copernicus and Sentinel events) and 

contacts initiated by interested parties, asking for further information or giving feedback. 

Furthermore, the number of participants attending the planned workshops, also organized in the 

frame of WP 6, will be an indicator for the success of promoting activities. If the objectives are not 

likely to be met, corrective actions will be taken by WP 6 members. 

Three main groups of audiences shall be addressed: scientific communities, political stakeholders 

and stakeholders in the PV industry. For each of those interest groups different aspects of the 

project’s outcomes matter. 

 Scientific communities can always benefit from a fruitful exchange. ArraGIS brings 

knowledge from different areas of research, information technology and PV industry 

together to produce a commercially viable service and the development and its progress is 

of high interest for scientific communities in PV sector, remote sensing and GIS and 

renewable energy sector.  

 Political stakeholders might be interested in ARRAGIS due to a need to determine the 

economic viability of setting up PV power plant at certain proposed locations, monitor 

progress and to identify specific requirements to take decisions regarding other supporting 

infrastructure in those locations. 

 For stakeholders from the PV industry, specifically the PV power plant owners, planners 

and/or investors the most important requirements are 

o the possibility to determine the quality of different PV plant locations (WP 2 - 

environmental stress and risk classification service - outcomes), 

o status of PV power plant constructions (WP 3 - PV power plant site assessment and 

surveillance service - outcomes), and 
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o the expected energy yield and decision support for cleaning intensity in the near 

future (WP 4 - PV power plant dust forecast and monitoring service - outcomes) 

Furthermore, manufacturers of components may use the information to adapt their materials to the 

specific requirement of the geographic sites. 

The messages that shall be conveyed will consequently focus on these target audiences. 

Awareness and interest can be generated, by showing the potential individual and collective 

benefits that could be obtained by using the ArraGIS integrated remote sensing services for: 

 risk and environmental stress evaluation 

 power plant site assessment and construction phase surveillance support 

 adjustment of cleaning schedules based on soiling forecasts. 

The communication media will be chosen according to the described target audiences and 

intended messages. It is planned to reach interest groups on an international level. As stated in 

WP 6 a public website will be organized to inform about important milestones and goals of the 

project, the consortium and its publications. A large international audience will be able to access 

information presented on this platform. Furthermore, three communication workshops will be 

organized in the frame of ArraGIS. They are considered to be a very good opportunity to acquire 

feedback and input from interested participants, in particular stakeholders. Here too, an 

international audience is expected. Publications on scientific platforms, international conferences 

and in workshops will involve the active participation of all partners in the communication process. 

Also, press releases shall be given out to newspapers or magazines by each partner, so the 

project will also be present in mass media. Scientific publications will be a good tool, to ensure that 

the information gained during the project, will not be lost after its completion, but can be used as a 

basis for further research. Since the internet and interactive multimedia channels are seen as 

particularly suitable platforms for communicating the results of the project, online activities like 

webinars can be organized, if applicable. 

After the completion of ArraGIS an evaluation of the communication strategy will take place. It 

should be determined whether the objectives where met and if not, why. This is considered an 

important tool to learn for future projects.  

Fraunhofer ISE, which is responsible for WP 6, has considerable experience in promoting and 

communicating research results and disposes of different communication resources, like a press-

department, a webmaster to maintain the webpage and graphic designers, all allocated in-house. 
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3. Implementation 

 

3.1. Work plan - Work packages, deliverables 
 

3.1.1. Presentation of the overall structure of the work plan 

To successfully achieve the ambitious objectives of the ArraGIS project within the duration of 36 

months, all project partners agreed on a clear and structured work plan consisting of several 

complementary elements. The overall work package structure is summarized in Figure 4, detailed 

information about the projected timing of the work plan in the Gantt chart (3.1.3). This structure is 

carefully developed to ensure a seamless workflow, efficient feedback loops between user and 

developer and timely delivery of results by defining several interim stages during the project. This 

includes regular milestones and deliverables, meetings of all partners and reasonable tasks and 

subtasks. The whole ArraGIS project is divided into six main work packages, which build on each 

other and form a logical flow of data and knowledge. Two work packages are specifically design to 

ensure successful management of the project and a wide dissemination of results to different 

stakeholder groups. Each of the three services developed in ArraGIS is linked to an individual work 

package, one work package is specifically focussed on the technical implementation of the service 

platform. The integration of operationalisation related considerations in all the work packages 

demonstrate the constant focus on the development of a commercial service platform from start. 

This will sustain the innovative accomplishments beyond the funding phase and make the project 

only the beginning of a successful market offer. 

3.1.2. Graphical presentation of the components showing how they inter-relate 

 

Figure 4 - Work package structure 
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3.1.3. Timing of the different WPs and their components 

  Year 1 Year 2 Year 3 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 
WP 1 Project management and coordination 

Task 1.1 Administrative and financial management of the consortium 

Task 1.2 Internal communication and organisation of meetings 

Task 1.3 Coordination of work packages and quality control 

Task 1.4       Reporting 

Deliverables ▲ ▲    ▲       ▲            ▲           ▲ 

Milestones  ♦           ♦            ♦           ♦ 

WP 2 Environmental stress and risk classification service       

Task 2.1 Environmental stress factors assessment                                     

Task 2.2       Environmental risk factors assessment                               

Task 2.3                                         Development of combined .. classification                   

Task 2.4                   Service integration into the infrastructure       

Deliverables          ▲            ▲     ▲   ▲       

Milestones                ♦   ♦      ♦        ♦    

WP 3 PV power plant site assessment and surveillance service       

Task 3.1 Environmental conditions and technical infrastructure at PVPP sites                             

Task 3.2                        Long term performance assessment               

Task 3.3                                   PVPP satellite surveillance                   

Task 3.4                   Service integration into the infrastructure       

Deliverables      ▲            ▲           ▲▲   ▲     

Milestones         ♦         ♦         ♦      ♦    

WP 4 PV power plant dust forecast and monitoring service 

Task 4.1 Dust forecasts 

Task 4.2     Operation of field measurements 

Task 4.3           Design of a PVPP soiling forecast model 

Task 4.4                   Service integration into the infrastructure 

Deliverables      ▲              ▲    3▲      ▲   ▲   ▲ 

Milestones  ♦ ♦             ♦  ♦   ♦   ♦  ♦  ♦     ♦    

WP 5 Geospatial data infrastructure 

Task 5.1 IT infrastructure                                                             

Task 5.2             Platform design & architecture                                                 

Task 5.3 Metadata management 

Task 5.4                                 Platform implementation                   

Deliverables            ▲          ▲              ▲ 

Milestones      ♦            ♦            ♦♦   ♦    

WP 6 Commercialisation and dissemination 

Task 6.1 Service Level Modelling           

Task 6.2         Implementation of the business model 

Task 6.3 Development and maintenance of the public website 

Task 6.4 Publications, dissemination and stakeholder communication 

Deliverables  ▲  ▲  ▲                        ▲  ▲     

Milestones  ♦                         ♦   ♦       
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3.1.4. Work description broken down into work packages 
 

Description of each work package (Table 3.1a) 

Work package no. WP 1 Lead Participant ALU-FR Starting: M01 Ending: M36 

Work package title Project management and coordination 
 

Participant number 1 2 3 4 5 6 7 
Total 

Participant short name ALU-FR Fraunhofer SINERGISE BSC SolarMENA ARCOR EDF 

Person-months 12 2 2 1 4 1 1 23 
 

Objectives 

 

The overall aim of WP 1 is to ensure the efficient management and coordination of the project. 
Specific objectives are: 

 to implement and maintain an efficient management structure including financial 
management 

 to manage the legal and contractual aspects of the project, including the Consortium 
Agreement 

 to establish effective communication means and methods within the project and with the 
European Commission 

 to coordinate the arrangements of WPs meetings and workshops 

 to coordinate user integration into the service development and implementation 

 to coordinate the work and timing of the deliverables and different contributions and insure 
interaction between the WPs 

 to ensure the compliance with the work plan, review and assess the project results and 
progress towards the objectives and to ensure efficient quality control 

 to monitor and facilitate the proper implementation and termination of the project 
 to compile and submit technical and financial reports to the European Commission 

 

Description of work and role of participant 

Task 1.1 Administrative and financial management of the consortium  
(ALU-FR, Fraunhofer, SINERGISE, BSC, SolarMENA, ARCOR, EDF, M01 - M36): 

 

In the role of the project coordinator, ALU-FR will be responsible for general administrative 
activities and financial management regarding the consortium and act as its representative. Also, 
ALU-FR will be the contact person for the European Commission. The activities in this task include, 
e.g.: 

 preparation and maintenance of the Consortium Agreement 

 general planning of activities in cooperation with the Project Management Board 

 day-to-day management and administration of the project 

 assistance to project partners on administrative issues 

 transferring the payments to partners and monitoring the costs 

 financial administration: reporting periods according to the negotiation mandate 
 communication with and reporting to the European Commission 

Task 1.2 Internal communication and organisation of meetings  
(ALU-FR, Fraunhofer, SINERGISE, BSC, SolarMENA, ARCOR, EDF, M01 - M36): 

 

An internal communication strategy will be established to ensure effective ways of communication 
within the project and with the European Commission. The communication will be based on 
electronic means, such as intranet, e-mails, phone conferences, internet based audio and video 
calls. All the relevant project documents will be available at the intranet. 
Project meetings including all partners will be organised at least once a year at different locations. 
The Management Board will meet every six months and meanwhile when required. At project 
meetings, also meetings of the Management Board will be organised. ALU-FR will assume 
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administrative responsibility of organising Management Board and project meetings. 

Task 1.3 Coordination of work packages and quality control  
(ALU-FR, Fraunhofer, SINERGISE, BSC, SolarMENA, ARCOR, EDF, M01 - M36): 

 

ALU-FR will monitor the actions carried out within the consortium, request and review deliverables, 
any documents or information and verify their completeness and correctness before passing them 
on to the European Commission. This task includes: 

 control of activities and results 

 control the submission of deliverables 
 preparation of work package reports for the scientific report 

Task 1.4 Reporting  
(ALU-FR, Fraunhofer, SINERGISE, BSC, SolarMENA, ARCOR, EDF, M04 - M36): 

 

As described in the Grant Agreement, periodic technical and financial reports as well as the final 
report will be delivered to the European Commission within 60 days following the end of a reporting 
period. Each reporting period is 12 months. In coordination with all beneficiaries ALU-FR will be 
responsible for: 

 preparation of periodic technical reports 

 preparation of periodic financial reports 

 preparation of the final report including the final technical and financial report 
 preparation of the publishable summary for the complete project 

 

Deliverables no. Deliverables title Submission date 

D 1.1 Consortium Agreement  M01 

D 1.2 Kick-off meeting summary and project workplan – Report M02 

D 1.3 Data Management Plan - Report M06 

D 1.4 1. Periodic Report – Report M13 

D 1.5 2. Periodic Report – Report M25 

D 1.6 Final Report - Report M36 

Milestone no. Expected result Expected date 

MS1.1 Kick-off Meeting M02 

MS1.2 1. Project Meeting M13 

MS1.3 2. Project Meeting M25 

MS1.4 Final Project Meeting M36 
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Work package no. WP 2 Lead Participant Fraunhofer Starting: M01 Ending: M33 

Work package title Environmental stress and risk classification service 
 

Participant number 1 2 3 4 5 6 7 
Total 

Participant short name ALU-FR Fraunhofer SINERGISE BSC SolarMENA ARCOR EDF 

Person-months 12 18 4 2 4 5 5 50 
 

Objectives 

 

Solar systems are naturally exposed to stress given by meteorological and geographical 
conditions. Expansion of PV technologies in climates with harsh environmental conditions imposes 
the risk of not being able to approximate the impact of weather- and environmental- driven risks on 
the performance and lifetime of PV materials. With better data, it is easier for project planers to 
avoid both over- and under-engineering, to optimize the resource use in regards to sustainability, 
but also to actually comply with warranty beforehand in the development and production phases. In 
WP 2 the mapping and classification of environmental stress factors and risks on global scale will 
be performed. 
WP 2 will be built on previous work that Fraunhofer ISE and ALU-FR jointly have conducted in the 
frame of the pilot project ‘GloBe Solar’1 within the Sustainability Center Freiburg, Germany. It will 
be an operationalisation of the proof-of-concept-services developed within that project. 
Furthermore, additional stress parameters will be included to the classification. Mapping is based 
on the use of meteorological reanalysis data, data derived from operational geostationary satellites 
and data from Copernicus services. The following objectives will be achieved: 

 Identification of environmental stress factors for PV power plants, classification criteria and 
detailed study of each stress factor 

 Application for the geospatial data – computing of global maps of PV stress factors 

 Integrated classification of site quality with regard to all stress identified factors 

 Prediction of long-term development of stress factors according to environmental changes 
(mostly climate change) 

In WP 2 long-term, short-term stress factors and environmental risk due to natural hazards for PV 
will be assessed. Long-term stress factors like thermal cycling, corrosion, and UV radiation have 
direct effect on the probability of failure by the materials and are key factor for the determination of 
degradation rate for the real operational condition of PV power plant. Short-term stress factors like 
accumulation of dust (soiling) and snow are reversible processes, which are directly reducing the 
energy yield of PV power plant. Natural hazards like dust storms or floods occuring at the PV 
power plant location poses high risk of totally breakdown of the PV power plant and are therefore 
included into the stress assessment. 
 

 
Figure 5 - WP 2 workflow 

 
1
 http://www.leistungszentrum-nachhaltigkeit.de/en/pilot-projects/globe-solar/ 
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Description of work and role of participant 

Task 2.1 Environmental stress factors assessment  
(Fraunhofer, ALU-FR, SolarMENA, ARCOR, EDF, M01 - M18): 

 

Subtask 2.1.1. Environmental stress by corrosion 
Atmospheric corrosion has a negative effect on the cell metallization in crystalline silicon modules, 
semiconductor layers in thin-film modules and also on structural failures in racking and mounting 
components by the PV power plants. Climatic parameters relative humidity and ambient 
temperature together with atmospheric emissions of sulphur oxides, nitrogen oxides, ammonia and 
chlorides are the main responsible factors for atmospheric corrosion. The real-time sulphur dioxide 
and nitrogen oxide data with global coverage derived from MACC-II will be applied to improve the 
existing models, which are currently based on historical emission data from European Monitoring 
and Evaluation Programme (EMEP), because of higher temporal and spatial resolution of these 
datasets. Sentinel-5P mission includes air quality monitoring capability through daily atmospheric 
composition monitoring datasets, which will be used to derive useful information about sulphur 
dioxide and nitrogen oxide data with global coverage. Moreover, the mapping of sea salt in the 
coastal zones will be part of this task. The qualitative categories in risk maps will be derived from 
AOD data generated by MACC-II model, satellite data and ground-based measurements. The 
resulting model will assess quantitative corrosion risk on the global scale and identify regions with 
high risk to corrosion for PV modules and components. 
 
Subtask 2.1.2. Environmental stress by ultraviolet (UV) radiation 
Shortwave UV radiation reduces the lifetime of polymeric materials used in PV components 
(encapsulant backsheet of PV modules, connectors, cables, plastic components, etc.). Especially 
in high elevation areas the UV stress level is typically higher (such as the 850 MWp Longyangxia 
Dam Solar Park) and pose risk for the polymeric materials. Data derived from Ozone monitoring 
Instrument on board of NASA Earth Observing System (EOS) Aura spacecraft and Copernicus 
Atmospheric monitoring service (MACC-II ozone and aerosols global data sets) are the base of the 
assessment of this stress factor. Quality improvement and data processing with geostatistical 
methods will be performed by correction of influencing factors such as ozone or aerosols. 
Processing work will be done specially to reduce the uncertainties of UV irradiance data in the 
regions with heterogeneous terrain, where the UV irradiance data are underestimated by OMI 
algorithms. The output of the model would be global map of spectral daily UV doses with improved 
spatial resolution (resolution of OMI datasets is 1°x1°). The resulting datasets will be tested against 
UV irradiation data set available from ground measurements like the one from World Ozone and 
Ultraviolet Radiation Data Center (WOUDC) and also by Fraunhofer ISE internal UV spectral 
measurements from four climatically different test sites (Gran Canaria, Zugspitze, Negev desert 
and Freiburg). Finally, the photodegradation threat on the polymeric components of PV modules at 
different sites worldwide will be assessed by applying the modelled spectral UV doses. 
 
Subtask 2.1.3. Environmental stress by thermal cycling 
Temperature is a critical stress factor for PV modules. Severe intra-day changes of temperature 
(amplitude) and extreme seasonality trigger accelerated ageing of material and PV components 
assembly by thermo-mechanical stress caused by differences of the expansion coefficients of 
combined (e.g. laminated) materials. In the literature, together with overheating, they are 
considered as a main environmental stress for the compound materials of PV modules, among 
changes in temperature, due to diurnal variations of clouds, high humidity, wind or snow loading, or 
ultraviolet exposure (Wohlgemuth & Kurtz, 2011). Furthermore high temperature is an accelerating 
factor for many degradation processes in PV systems (for example in combination with high 
humidity). 
The scope of this work packages is to model a typical year of world irradiation and ambient 
temperature to be able to analyse daily changes in temperature of a silicon photovoltaic (PV) 
module. The practical output of the work will be a methodical approach for analysing daily thermal 
cycling in photovoltaic modules based on global long-term data series of both ambient temperature 
and irradiation, which are combined in a form of a Typical Reference Year (TRY). The TRY, based 
on two parameters, will be generated from NCAR’s climatological 21-year reanalysis dataset with a 
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temporal resolution of 1 hour and a spatial resolution of 0,4 x 0,4° (~40 km at the equator). This 
work will incorporate the Pixel Based Approach for implementing the Sandia National Laboratories 
Method for generating a TRY, the implementation of the Olmo solar radiation model on inclined 
surfaces by application to adjust the TRY of irradiation, and the thermal model developed by Ross 
for estimating temperatures inside PV modules. For the implementation of Olmo tilted model the 
albedo factor, which depends locally on different geological and environmental features, has to be 
considered. The surface albedo datasets from Copernicus Global Land services and the albedo 
products from MODIS will be tested for the model application. The methods for analysing resulting 
PV module temperatures on the global scale will be firstly applicate on the test area of Freiburg 
(Germany) and finally implemented on the global scale. 

Task 2.2 Environmental risk factors assessment  
(ALU-FR, Fraunhofer, BSC, SolarMENA, ARCOR, EDF, M04 - M21): 

 

Subtask 2.2.1. Environmental risk by soiling 
Soiling, induced by accumulation of airborne dust and other atmospheric particles on the surface of 
PV panels and also thermal collectors, triggers optical losses and reduced transmittance of the 
glazing and therefore causes a reduced energy yield of affected solar systems. Soiling is a 
potential key factor for the economic feasibility and environmental sustainability of larger solar 
energy plants in particular. Studies report a reduction in efficiency with increasing soiling rates, in 
some cases efficiency losses of 30% and more are found. Deposition of dust and particles on PV 
panels also increases cost for O&M considerably, current cleaning measures are labour and 
resource intensive. In addition, exposure to frequent dust storms can degrade the surface of PV 
panels by mechanical abrasion in the long run. The goal of this task is to refine and to quantify the 
already existing GIS based model for describing the general soiling risk for Middle East and North 
Africa (MENA) region and to extend this model for the mapping of the soiling risk on the global 
scale.  
Compared to WP 4, which is focused on short term forecasting of soiling conditions in order to 
support day-to-day operation and maintenance of PV power plants in North Africa, Middle East and 
Europe, this Task investigates the general spatial and temporal distribution of long term soiling 
risks on a global scale. This is valuable information in the planning process of solar power plants 
and an important component of the overall global environmental stress and risk assessment for PV 
power plants. 
The natural soiling risk is closely connected to dust emission, transport and deposition processes. 
A high spatial and seasonal variability on the global scale is expected dependent on individual 
environmental and meteorological conditions. A GIS based modelling of qualitative soiling 
conditions on a global scale will be performed taking into account the influence of the main soiling 
factors by integrating the techniques for acquisition and processing of spatially distributed data. 
Now, a detailed global soiling risk assessment based on historical data will be developed in order 
to create valid information about average site specific soiling risks. This includes data about earth 
surface conditions, climate information and PV material connected assumptions. As geospatial 
input data, products provided by the global component of the Copernicus Land Monitoring Services 
play an essential role. Data obtained by Sentinel, and other Copernicus Associated Mission 
satellites will supply up to date high-resolution information about relevant parameters like land 
cover and land cover change, land use, soil and water cycle. This information is combined with 
suitable meteorological data like wind conditions, precipitation and humidity, reanalysis datasets 
included. Products of the Copernicus Atmosphere Monitoring Service or MACC-II provide detailed 
information about global atmospheric aerosol conditions. Here, data of the Sentinel-5 Precursor 
mission have the potential of providing next generation atmospheric composition information. 
 
Subtask 2.2.2. Environmental risk by snow 
Snow is a crucial factor for the assessment of photovoltaic power plant performance. This task 
aims to develop a satellite based model for the detection of snow on the surfaces of PV modules 
on large PV power plants. For the snow coverage model a daily, cloud-free high-resolution snow 
cover dataset for Europe are to be obtained at the first stage. 
Due to the high spatial resolution and high accuracy of the snow products, the following sources 
are to be used in this study: MODIS Snow Cover (Moderate-resolution Imaging Spectroradiometer) 
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and IMS (Interactive Multisensor Snow and Ice Mapping System). MODIS is an optical instrument 
on board of the NASA satellites Terra and Aqua. The snow product is based on the NDSI 
(Normalized Difference Snow Index) and has a resolution of 0.005° (ca. 0.5 km). Various 
processing steps are performed in order to fill cloud gaps, including e.g. temporal/spatial filtering 
and statistical modelling. 
IMS is an interactive snow mapping system with 0.01° (ca. 1 km) spatial resolution, consisting of 
many different sources such as optical data, microwave data, webcams and weather station data. 
IMS provides cloud-free snow cover maps. Yet, the study showed that IMS maps suffer from some 
misclassified areas, so the quality can be improved by further processing and filling the data. 
The generated maps from MODIS and IMS data will be validated with weather station data to 
assess the quality of the snow products. The preferred map will be used to develop a model for 
snow detection for photovoltaic power plants using PV monitoring data from Fraunhofer ISE. The 
methodological approach is to be extended on the whole northern hemisphere. 
The methods developed in this task can be extended to the Cryoland snow products in order to fill 
cloud gaps and validate snow maps, as the daily high-resolved Cryoland snow products are also 
based on optical data prone to cloud gaps (Cryoland products are based on MODIS, Sentinel and 
Landsat satellite data). Cryoland snow products offer the benefit of even higher resolution for 
specific regions or areas, such as the Alps for instance. Other Cryoland products, such as melting 
snow or wet snow data, might be useful to account for other effects like snow sliding off the 
photovoltaic panels. 
 
Subtask 2.2.3. Environmental risk by natural hazards 
Natural hazards could have potential threat on PV power plants and affect the energy yield and 
system operation directly and indirectly. Therefore, the test site quality can be negatively influences 
due to these environmental risks. For example by flood events the PV power plants are partly or 
entirely immersed in the water, which can cause significant defects of electric components. 
Furthermore, long drought periods are increasing the soiling potential of the regions because of 
higher dust particle generation. Alternative soiling mitigation strategies should be taking into 
consideration in order to maintain the transmittance on the model surface. Sand dunes movement 
is also considered as natural hazard for PV power plant. Larger sand dunes can cover up an entire 
PV power plant and block the entire PV system functionality for power generation. For PV power 
plants, the sandy land surface mainly affects the stability of the mounting structure and must be 
considered during the planning phase of solar power plant projects. Raster maps showing 
occurrence indicators and their risk-relevance will be prepared from re-analysis data products ERA 
Interim (ECMWF) and Climate Forecast System (CFSR) from NOAA and correlate with the 
datasets from the Global Risk Data Platform of the United Nations Development Programme 
(UNDP). 

Task 2.3 Development of a combined PV power plant stress and risk classification  
(Fraunhofer, ALU-FR, SolarMENA, ARCOR, EDF, M21 - M27): 

 

The objective of this task is to develop a classification of environmental stress and risk factors in 
order to globally map the effect of these factors on the technical risks associated with the PV 
power plant projects connected to the service life and the performance degradation of PV modules. 
This helps to improve knowledge and services that can provide higher confidence to solar power 
systems. The classification system serves a decision support tool for the different stakeholders in 
the solar energy field from enterprises, SMEs and non-commercial customers and helps to improve 
knowledge and services that can provide higher confidence to PV power systems. 
Global classification will be provided separately for each factor (as it was described in Task 2.1 and 
2.2) with regard to reducing performance of PV systems and material degradation. The digital data 
layers will be representing quantitative description and qualitative categorization of individual stress 
factors. The aim of this task is to perform GIS analysis to aggregate the influence of the individual 
stress factors and environmental risk into categories to characterize the total material stress and 
risk map for solar energy applications worldwide. 

Task 2.4 Service integration into the infrastructure  
(SINERGISE, ALU-FR, Fraunhofer, M15 – M33): 
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The afore mentioned Tasks 2.1 to 2.3 compile several models of environmental stresses and risks 
into a coherent stress and risk classification to form an information base of geospatial information. 
In close cooperation with WP 5 (Geospatial data infrastructure, GDI), Task 2.4 will implement OGC 
compatible information- and data services like OGC WMS (web map service), OGC WCS (Web 
Coverage Service), OGC WFS (web feature service) that can seamlessly be integrated into the 
ArraGIS GDI. 
 

Deliverables no. Deliverables title Submission date 

D 2.1 Report on stress and risk classification model 
configuration - Report 

M09 

D 2.2 Integrated PV environmental stress- and risk 
classification and multi-criteria evaluation in GIS - Report 

M22 

D 2.3 Combined stress & risk classification service - Demonstrator M27 

D2.4 Integration of service into end users' business value 
chain - Report 

M30 

Milestone no. Expected result Expected date 

MS2.1 Validated models for environmental stresses M16 

MS2.2 Validated models for environmental risks M19 

MS2.3 Combined classification of PVPP stress and risk M25 

MS2.4 PVPP stress and risk assessment service fully operational and 
integrated into the GDI 

M33 
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Work package no. WP 3 Lead Participant ALU-FR Starting: M01 Ending: M33 

Work package title PV power plant site assessment and surveillance service 
 

Participant number 1 2 3 5 6 7 
Total 

Participant short name ALU-FR Fraunhofer SINERGISE SolarMENA ARCOR EDF 

Person-months 13 10 10 4 4 4 45 
 

Objectives 

 

The process of building and running a PV power plant (PVPP) at a specific site requires a lot of 
ancillary data to assess the quality of the site, potential risks, technical infrastructure etc. WP 3 
‘PVPP site assessment and Satellite Surveillance service” is targeted at supporting EPC 
companies in this process by enhancing the information base for this so-called site assessment 
during planning, construction and running. 
The following graph shows the principal layers of this service: 
 

 
 

Figure 6 - WP 3 workflow 
 

Description of work and role of participant 

Task 3.1 Environmental conditions and technical infrastructure at PVPP sites  
(ALU-FR, Fraunhofer, SolarMENA, ARCOR, EDF, M01 - M22): 

 

For the planning of a plant and also for e.g. yield assessment calculations, detailed information of 
the topography on site is important as well as knowing the current land use. Eventually 
Environmental impact assessments require information about protected species – whereas e.g. 
large nearby bird colonies might reduce the efficiency due to large amounts of bird droppings. 
During construction, workers should need to know about the risk associated with dangerous 
species (venomous snakes, insects, crocodiles and other predators). During construction, it is 
essential to know in detail the technical infrastructure on site: is transport of material to the site 
safe, how is the site connected to the electric grid, how is the housing and medical aid situation for 
workers (large utility scale PV power plants have areas of several square kilometres and require 
months if not years to be built). A primary source of data to this service will be OpenStreetMap 
data, that is continuously becoming more detailed also in remote areas and has nearly full 
coverage in European and neighbour countries. 
Subtask 3.1.1: 
In accordance with the end user requirements as set out in the service level agreements from 
WP 6, subtask 3.1.1 will summarise existing datasets and services relevant to this task into 
WP 5.3’s metadata portal 
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Subtask 3.1.2 will compile the services and data from 3.2.1 into coherent information layers. The 
core information layers will consist of 

 Biodiversity: georeferenced species distribution data from GBIF, the Global Biodiversity 
Information Facilities network 

 Topography: SRTM data, Sentinel-I SAR data to be evaluated 

 Land use/Land Change: Copernicus Global Land Service, GlobCover datasets, CORINE 
for Europe. 

 Soil database: Harmonized World Soil Database v 1.2 

 Road network, water bodies, medical stations from OSM 

 plus additional data as identified in 3.2.1 

Task 3.2 Long term performance assessment  
(Fraunhofer, ALU-FR, SolarMENA, ARCOR, EDF, M12 - M23): 

 

The performance of PV power plants – the ratio of actual energy yield to expected energy yield 
from laboratory values and actual irradiation – is a proxy for losses within the energy conversion 
and processing chain. A lot of different loss factors exists to reduce the energy yield of PVPPs, for 
example partial shading, inverter performance, module quality and –mismatch, high temperatures, 
soiling, degradation etc. While some of these parameters are technology dependent (inverter, rack 
tilt angle, module technology etc.), some parameters are site specific (environmental stress leading 
to reduced product lifetime, soiling risk, snow risk etc.). Modelling a standard ‘typical performance 
ratio per location’ is a useful baseline for assessing the overall performance of power plants. 
Based on Meteosat-II reanalysis irradiation data (CMSAF/SARAH (http://dx.doi.org/10.5676/ 
EUM_SAF_CM/SARAH/V001)) and/or Copernicus CAMS services, Copernicus Global Land 
Service (Surface Albedo, land surface temperature) and eventually other datasets, Task 3.2 will 
develop a model performance ratio distribution for the MSG disk (Europe, Africa, parts of South 
America) with standard values for technological parameters of PV power plants (like tilt angle, 
silicium technology, standard temperature coefficient for the maximum power point) and 
established models for module temperatures (e.g. Ross) and irradiation models for inclined 
surfaces (e.g. Olmo) and the outcome of WP 2 ‘stress classification’. 

Task 3.3 PVPP satellite surveillance  
(SINERGISE, ALU-FR, Fraunhofer, SolarMENA, ARCOR, EDF, M18 - M27): 

 

During power plant construction and later on during monitoring the energy input and energy yield of 
the plant, it is very useful to have a visual impression of the site and how the vicinity of the plant 
develops over time. For project developers, this offers the opportunity to remotely monitor the 
construction progress. Once the plant is operational and takes part in a monitoring program (i.e. 
monitoring the temporal Performance Ratio (PR) by comparing energy ‘input’ and ‘output’), this 
service will give very valuable temporal and spatial information to detect artefacts in the analysis of 
operational data (unexpected shading, snow cover, building- or road construction etc.) - by using 
Sentinel 2a/b imagery. During construction, the construction process of utility scale power plants 
can be monitored as well. 
Sinergise already runs the so-called ‘Sentinel Hub’, which provides immediate access to all 
acquired Sentinel-2 data everywhere in the world. It is intended to operationalize this service for 
the Photovoltaic Community according to the above described scenarios and according to Service 
Level Agreements as set out in WP 6. 
 
PVPP Construction Surveillance 
The twins Sentinel 2a/b monitor the Earth with a revisit time of 5 days combined and 13 spectral 
bands. Using this valuable data source, it is possible to survey the construction progress of power 
plants on a global scale. For utility scale power plants with dimensions well above one square 
kilometre, a resolution of 10x10m per pixel (depending on the band to look at) is enough to monitor 
the progress during the construction phase. This service will give project developers a very easy to 
use access to fully processed Sentinel-II data - and thus a better information base. Furthermore, it 
will allow external independent system inspection engineers to plan their inspection accordingly. 
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PVPP long term Surveillance 
Performance Ratio calculations deliver important information about the status of PV power plants, 
i.e. if unexpected energy yield losses occur, e.g. due to soiling by diffuse sources like e.g. building- 
or road construction works nearby, unexpected shading, snow cover events etc. 
The PVPP long term Surveillance Service will offer a yearly time series image archive per a once-
registered PVPP polygon and an OGC WMS-T, i.e.a Web Map Service with Time support within 
the Geospatial Data Infrastructure developed in WP 6. We will also introduce automatic pattern 
recognition mechanisms, which will identify irregularities and notify the user about them. 

Task 3.4 Service integration into the infrastructure  
(SINERGISE, ALU-FR, Fraunhofer, M10 - M33): 

 

In WP 3, information from diverse sources and physical models (see above) are compiled into 
information services regarding environmental and technical conditions as well as a model for the 
long-term performance assessment of PVPP. In close cooperation with WP 5 (geospatial data 
infrastructure, GDI), this task will implement OGC compatible information- and data services like 
OGC WMS (web map service), OGC WCS (Web Coverage Service), OGC WFS (web feature 
service) that can seamlessly be integrated into the ArraGIS GDI. 
The PVPP satellite surveillance service will run on Sinergise’s Sentinel Hub and will support WMS-
T access to predefined locations and will offer a ‘time slider functionality’ to assess the vicinity of 
the power plants with a high temporal resolution of up to five days. 
  
  
 

Deliverables no. Deliverables title Submission date 

D 3.1 Report on Environmental conditions and technical infrastructure 
model configuration – Report 

M06 

D 3.2 Report on Long term performance model configuration – Report M18 

D 3.3 Long term performance modelling and analysis - Report  M29 

D 3.4 Operational Site assessment and satellite surveillance service - 
Demonstrator 

M29 

D 3.5 Integration of service into end users' business value 
chain - Report  

M32 

Milestone no. Expected result Expected date 

MS3.1 Validated models for Environmental conditions and technical 
infrastructure 

M09 

MS3.2 Validated models for Long term performance assessment M18 

MS3.3 PVPP satellite surveillance service operational M27 

MS3.4 PV power plant site assessment and surveillance service fully 
operational und integrated into the GDI 

M33 
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Work package no. WP 4 Lead Participant BSC Starting: M01 Ending: M36 

Work package title PV power plant dust forecast and monitoring service 
 

Participant number 1 2 3 4 5 6 7 
Total 

Participant short name ALU-FR Fraunhofer SINERGISE BSC SolarMENA ARCOR EDF 

Person-months 10 10 4 36 8 10 10 88 
 

Objectives 

 

The aim of this WP is to develop a short-range dust forecast system for PV power plants (PVPP) 
and to convert it into an operational service for different end-user groups in the PV industry. Dust is 
a serious issue for many PVPP around the world (particularly those close to deserts), as it blocks 
irradiation and reduces the overall energy yield by different magnitudes depending on location and 
time of the year. Power loss due to soiling is also a relevant economic factor, especially with the 
always increasing sizes of PVPP and the currently unsatisfying cleaning methods. Providing 
reliable information on dust conditions at PVPP locations is a recurrent request by different PV 
industry stakeholders, especially EPCs and O&M, to plan cleaning regimes under diverse 
economic and environmental constraints (expected sandstorms, water availability, etc.). To 
achieve this, operational dust forecasts will be further developed to provide new operational 
products oriented to soiling and tested at PVPP located in dust-prone regions (i.e. Turkey and 
Israel). 
Objectives: 

 To perform measurements of aerosols and meteorological parameters in selected PVPP 
locations. 

 To provide an accurate operational atmospheric dust forecast product. 

 To design a soiling model over selected PVPP locations. 
 To identify those operational and monitoring products suitable for different end-user groups 

and transfer it to every location needed. 
 

 
Figure 7 – WP 4 workflow 

 

Description of work and role of participant 

Task 4.1 Dust forecasts  
(BSC, ALU-FR, Fraunhofer, M01 - M36): 

 

Through this task, we will further develop an operational dust forecast product (72h forecast) at 
high spatial resolution to produce new products for PVPP (Task 4.4). The model input data, as well 
as, emission/deposition parameterizations will be refined and evaluated over selected PVPP 
locations (Task 4.2). The resulting modelling system will be implemented operationally and used to 
estimate PV soiling over the selected PVPP (Task 4.3). 
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The forecast system will be based on the NMMB/BSC-Dust model (Perez et al., 2011). This state-
of-the-art model is designed to be efficient, flexible, and extendible. It contains advanced physics, 
chemistry and aerosol packages, and has the unique ability to be configured as a global model or 
as a very high-resolution regional model. Physical processes include dry deposition, gravitational 
settling, wet deposition (including rainout and washout in and below the clouds), and radiative 
interaction allowing feedbacks between dust and the atmosphere. The model produces forecasts 
at the SDS-WAS Regional Center for a regional domain comprising Northern Africa, Middle East 
and Europe, where it is combined with other dust model forecasts from collaborating institutions 
and evaluated in near-real time. The model also runs operationally (7 days a week, 365 days a 
year) at the Barcelona Dust Forecast Center (BDFC; http://dust.aemet.es/) with a horizontal 
resolution of 10 km for the same region. At the global scale, the model contributes to the 
International Cooperative for Aerosol Prediction (ICAP) Multi Model Ensemble 
(https://www.nrlmry.navy.mil/aerosol/icap.1135.php). 
 
Subtask 4.1.1 Model configuration, evaluation and upgrades 
Through this task, we will design the dust model configuration to be used in the dust operational 
service. In addition to the definition of the domain, period, spatial and temporal resolution, the 
performance of the dust forecast model will be analysed. The model set-up will be based on a 
parent domain covering Northern Africa and Middle East at 10 km resolution and a vertical 
resolution of 40 hybrid sigma-pressure layers (i.e., the baseline configuration of the operational run 
at the Barcelona Dust Forecast Center, http://dust.aemet.es/) and nested domains (~3 x 3 km2 
resolution) over the PVPP locations. The initial meteorological fields (needed to initialise the 
meteorology) will come from IFS forecast system provided by Copernicus. The dust source mask 
of the nested domains will be improved using high-resolution information of relevant parameters 
like land cover, land use and soil from Copernicus Land Monitoring Service (e.g. CORINE for 
Europe) as well as NASA. The performance of the resulting regional atmospheric dust forecasts 
(i.e. dust load, surface concentration, dust profiles and dust deposition) will be evaluated using the 
set of observations over the selected PVPPs (Task 4.2) and other available observational datasets. 
In addition to ground-based observation from ground networks (AERONET), a number of new dust 
products from advanced sensors (e.g. MODIS, SEVIRI, IASI, CALIOP or data obtained from 
upcoming Sentinel-3 and other Copernicus associated missions) are becoming available. 
 
Subtask 4.1.2 Operational dust forecast products 
The forecast system resulting from subtask 4.1.1 will be implemented operationally to provide 72h 
dust forecasts. The dust deposition forecasts will be used as inputs of the PV soiling model 
developed in Task 4.3. The skill of the system will be assessed for each forecast window using 
available near-real-time observations following the evaluation procedures of the Barcelona Dust 
Forecast Center, http://dust.aemet.es/). 

Task 4.2 Operation of field measurements  
(Fraunhofer, ALU-FR, BSC, SolarMENA, ARCOR, EDF, M03 - M36): 

 

The installation of PV systems for optimum yield is primarily dictated by its geographic location 
(latitude and available solar insolation) and installation design (tilt, orientation and altitude) to 
maximise solar exposure. However, once these parameters have been properly addressed, there 
are other important unaccounted factors such as dust that determine the system performance 
(efficiency and output). To properly connect dust forecast outputs to a soiling model for inclined PV 
modules, it is necessary to gather ground truth data for model calibration and validation. Partners 
ARCOR and EDF will conduct these measurements on their PVPPs located in dusty regions (i.e. 
Aksaray and Inceler in Turkey; as well as Bror Hayil in Israel). 
 
Subtask 4.2.1 Atmospheric Monitoring 
It is a routine measurement to gather surface irradiance for PVPP from pyrometer measurements, 
accompanied by silicon photovoltaic reference cells. However, to calibrate and validate the 
atmospheric dust forecasts (Task 4.1) and the soiling model (Task 4.3), these measurements are 
not enough. In addition to these conditions, in the framework ArraGIS, the following environmental 
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and meteorological parameters will be measured with high temporal precision (~ 5 minutes): 

 Global horizontal irradiance (GHI) measured by pyranometers and reference cells 

 Surface wind speed and direction with ultrasonic anemometer 

 Ambient surface temperature and dew point with a PT100 and dew point transmitters 

 Rain gauge/precipitation measurements 

 Dust surface concentration with Optical Particle Counters (OPC) capable of binning 
particles from 0.25 µm to 31 µm in 31 classes 

 Dust deposition (approximately, one weekly sample per month) 
 
Subtask 4.2.2 Soiling Monitoring 
The soiling level is derived from production data and cleaning operations. Regarding monitoring 
the output of soiled modules, three different matrices exist: 

1. The reduction of the (spectral) transmission of a standard glass plate 
2. The resulting reduction of the Short Circuit Current (Isc) of PV modules 
3. A reduction of the Maximum Power Point (MPP) of PV modules 

Soiling Monitoring will be done by measuring the current and voltage (IV) curve of a soiled PV 
module versus an automatically cleaned Reference Cell. This gives the loss in power output due to 
soiling. The following observed parameters will be measured with high precision: 

1. Maximum power point of soiled reference module 

2. Global tilted irradiance measured by a reference cell 

Task 4.3 Design of a PVPP soiling forecast model  
(ALU-FR, Fraunhofer, BSC, SolarMENA, ARCOR, EDF, M06 - M36): 

 

To go from the dust deposition provided in Task 4.1 to PV soiling, the soiling data from the test 
sites will be used to identify relationships between on-site soiling intensity and modelled dust 
deposition. The outcome of this task is to develop a soiling model which can be applied to 
individual PV panels and finally to predict soiling and its impact on operation conditions on PVPP 
scale. 
 
Subtask 4.3.1 Test site field data analysis 
The high precision monitoring of local dust conditions and meteorological parameters in 
combination with PV soiling measurements and corresponding PVPP performance data of high-
resolution at the two different sites described in Task 4.2 will be used for a detailed ongoing test 
case analysis and comparison. This will set the foundation for a deeper understanding of the 
involved processes and the role of different parameters like particle size and temporal variability on 
top of the general state of knowledge. By setting a link between dust monitoring and PV soiling, the 
outcomes of the location specific soiling assessment will be of high importance for the calibration 
and validation of the following modelling task. 
 
Subtask 4.3.2 PV soiling model development 
Based on the outcomes of the dust deposition forecasts developed in Task 4.1, the derived PV 
soiling model is specifically tailored to the characteristics of PV modules. Main aspects are the 
typically tilted orientation of PV modules depending on the geographical location and the dust 
accumulation behaviour over time. By correlating of the dust deposition flux with the extensive field 
data, a generalised PV soiling model will be developed. Important influencing factors to be 
considered are dust size, material specifications and meteorological conditions, which can have a 
significant decreasing or reinforcing impact on resulting soiling behaviours. Based on user 
requirements defined in WP 6, optimisation functions in order to define recommendations about 
cleaning measures and other mitigation or adaptation approaches at PVPP scale will be 
developed. 
  

Task 4.4 Service integration into the infrastructure  
(SINERGISE, ALU-FR, Fraunhofer, BSC, M10 - M36): 

 

In this Task, the outputs from the Tasks 4.1 and 4.3 in the form of dust and soiling forecast 

This proposal version was submitted by Pawanjeet DATTA on 01/03/2017 16:59:01 Brussels Local Time. Issued by the Participant Portal Submission Service.



ArraGIS H2020-EO-2017 

01.03.2017 37 

products will be integrated into OGC compatible information- and data services like OGC WMS 
(web map service), OGC WCS (Web Coverage Service), OGC WFS (web feature service) that can 
seamlessly be integrated into the ArraGIS GDI. This Task will be carried out in close cooperation 
with WP 5 (Geospatial data infrastructure, GDI). 
 

Deliverables no. Deliverables title Submission date 

D 4.1 Calibration and operation instrumentation report - Report M06 

D 4.2 Test site soiling condition evaluation report - Report M20 

D 4.3 Report on dust and meteorological observational parameters solar 
energy operational capabilities - Report 

M24 

D 4.4 Atmospheric dust model configuration – Technical Diagram M24 

D 4.5 PV soiling model configuration - Demonstrator M24 

D 4.6 PVPP operation support model report - Report M30 

D 4.7 Integration of service into end users' business value 
chain - Report 

M33 

D 4.8 Assessment of the dust forecast products for PV activities - Report M36 

Milestone no. Expected result Expected date 

MS4.1 Atmospheric dust model configuration M24 

MS4.2 Operational implementation of atmospheric dust forecast M28 

MS4.3 Acquisition of the instrumentation M02 

MS4.4 Installation of instrumentation M03 

MS4.5 Complete year of combined test site field data acquired and analysed M18 

MS4.6 Requirements for the design of soiling model M16 

MS4.7 Requirements for the design of PVPP operation support model M26 

MS4.8 Requirements for the service integration M21 

MS4.9 Service fully operational und integrated into the GDI M33 
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Work package no. WP 5 Lead Participant SINERGISE Starting: M01 Ending: M36 

Work package title Geospatial data infrastructure 
 

Participant number 1 3 
Total 

Participant short name ALU-FR SINERGISE 

Person-months 6 24 30 
 

Objectives 

 

The Geospatial data infrastructure serving as a backbone of the ArraGIS project will be composed 
of several elements: 

 Platform for management of vector and alphanumerical data - it will be based on existing 
Geopedia CloudGIS platform, which will be upgraded to support time-series, modelling, 
weather and climate related data. 

 Platform for archiving, processing and distribution of raster data (Copernicus and other 
satellite imagery, various raster datasets) - it will be based on Copernicus Masters award 
winning Sentinel Hub platform, which at this moment supports Sentinel-2 and Landsat-8 
data. Service will be upgraded to support other Copernicus datasets (Sentinel-1, 3, 5p, 5) 
as well as satellite weather imagery. 

 Tools for synchronisation of data from external data sources - to ensure long-term 
operability of the platform, we need to establish syncing of data from external sources. 
Furthermore, ArraGIS will suport cascaded Web Services to connect to services where 
applicable. We will favour INSPIRE based and OGC conformant services, where data are 
not copied to our platform, but rather used when needed. In addition to that we will 
implement services to copy data for specific datasets on daily/weekly/monthly basis. 

 A metadata portal (ISO19115/139 conformant) to serve metadata to the project and 
connect to the International Renewable Energy Agency’s metadata portal (IRENA metadata 
portal) 

  
Based on these elements, various applications will be implemented, reflecting the requirements 
and models defined in WPs 2, 3 and 4. 
The infrastructure will be hosted on one of the Copernicus DIAS platforms, if these will be 
operational and economically and performance-wise feasible. If not, ArraGIS will run on 
commercial platforms (AWS, Google, IPT Poland, see below) 
 

Description of work and role of participant 

Task 5.1 IT infrastructure  
(SINERGISE, ALU-FR, M01 - M06): 

 

The distributed IT infrastructure has to serve the basic and advances requirements for the project, 
i.e. serving the data and model outcomes so that end users can easily integrate these services in 
productive operation. 
  

 analysis of the data sources, required for support of models and application; 

 estimation of necessary IT resources (storage, computing power, load balancing); 

 analysis of available cloud infrastructures, preferring Copernicus DIAS platforms, but 
checking commercial ones as well (AWS, Google, IPT Poland); 

 setting up the infrastructure 

Task 5.2 Platform design and architecture  
(SINERGISE, ALU-FR, M07 - M12): 

 

 analysis of IT requirements to support various models and applications, defined in WPs 2, 3 
and 4; 

 definition of the data model for each of the datasets; 

 analysis of external data-sources, which need to be available within the platform; 

 definition of the platform design, including platform architecture 
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 establishment of prototype system on Sinergise’s infrastructure; 

Task 5.3 Metadata management  
(ALU-FR, SINERGISE, M01 - M36): 

 

The metadata model of ArraGIS will be based on international geomatic standards, namely on ISO 
19115/139 and ISO19119. Since ArraGIS will also digest data from open sources, a mayor 
attention will be put on license issues, i.e. careful consideration if and how data and services can 
also be used in a commercial environment (or in research only). So, task 5.3 will 

 Harmonize a metadata model for datasets and services relevant for renewable energy 
applications based on work compiled in the OGC Energy & Utilities Domain Working Group 
and the ISO TC211 standards specifications 

o Analyse possible OGC GML application schemas in this domain like e.g. WXXM 
(Weather Information Exchange Model) 

o Analyse integration of License information, 
o Implement a standard conformant metadata portal (e.g. FAO’s GeoNetwork) 

 Ongoing metadata collection 
 support for Harvesting metadata both in- and outgoing 
 register with GEOSS, webservice-energy.org and IRENA metadata portals 

Task 5.4 Platform implementation  
(SINERGISE, ALU-FR, M17 – M33): 

 

Task 5.4 will implement the final ArraGIS service platform. The Service work packages (WP 2,3 
and 4) all contain a dedicated task ‘Integration of service into the architecture” – Task 5.4 will bring 
all these efforts together into one coherent cascaded web service based platform as set out in 5.2 
and 5.3. Furthermore, the platform will also serve inherent datasets necessary for running the 
operational services (e.g. Sentinel-II images for the PVPP surveillance task (see WP 3 for details) 
etc.: 

 Platform for management of vector and alphanumerical data 
o support for defined meta-data model 
o support for time-series 
o support for modelling based on vector and raster data 
o Platform for management of raster data and satellite imagery 

 support for defined meta-data model 
 support for additional satellite imagery datasets (Sentinel-1,-3,-4,-5p, 5) 
 support for weather data 
 support for various user-defined raster datasets 
 support for statistical analysis of raster data 
 Tools for synchronisation of data from external data sources 

 WMS/WFS/WCS/CSW based integration of data, where such 
services exist from external sources 

 Implementation of synchronisation mechanism for datasets, which 
cannot be plugged-in based on on-demand basis. 

 Final ‘Umbrella Service-Platform” for accessing the ArraGIS services 
 

Deliverables no. Deliverables title Submission date 

D 5.1 Report on platform design and architecture requirements - Report M12 

D 5.2 Report on operational metadata portal - Report M22 

D 5.3 Integrated Service Platform - Report M36 

Milestone no. Expected result Expected date 

MS5.1 IT infrastructure components defined M06 

MS5.2 Beta version of the Service Platform M30 

MS5.3 Final version of metadata portal M30 

MS5.4 Final Service Platform operational M33 
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Work package no. WP 6 Lead Participant Fraunhofer Starting: M01 Ending: M36 

Work package title Commercialisation and dissemination 
 

Participant number 1 2 3 4 5 6 7 
Total 

Participant short name ALU-FR Fraunhofer SINERGISE BSC SolarMENA ARCOR EDF 

Person-months 6 14 10 6 15 13 4 68 
 

Objectives 

 

The main objective of WP 6 is to map out and implement strategic project communication of 
activities and results to a broad but targeted audience within the scientific community, amongst 
current and future stakeholders from the PV industry as well as decision-makers and other interest 
groups. This WP will raise awareness about the project and the developed services among 
stakeholders with the purpose of networking and generating interest in the potential outcomes of 
the project. Next to providing information on the project and its results, WP 6 shall collect feedback 
and identify needs and expectations of stakeholder groups. 
The aims will be achieved by the organization of international workshops, the use of various 
communication channels, like webpage, magazines, flyers, presentation to stakeholders, 
conferences, scientific publications and specially targeted PR measures. Furthermore, a Data 
Management Plan will be developed, specifying how the data within the project will be preserved 
and curated for. 
The main aim will be reached by the following measurable objectives: 

 to implement an efficient and effective communication and dissemination plan, increasing 
the impact of the project outcomes among the target audiences 

 to raise awareness of the project and increase the level of engagement and exploitation of 
results among target audiences 

 to facilitate open communication among project partners, stakeholders in and outside the 
consortium 

 to demonstrate the potential of the project to potential end-users inside and outside the 
consortium by providing training to support the project outputs 

WP 6 will accompany the project from its very start in month 1 to increase the visibility of the 
project and target for a far-reaching impact beyond the project’s duration. 
 

Description of work and role of participant 

Task 6.1 Service Level Modelling  
(ALU-FR, Fraunhofer, SINERGISE, BSC, SolarMENA, ARCOR, EDF, M01 - M31): 

 

ALU-FR will organise two workshops attended by all project partners dealing with the end-user 
expectations and adaptations of the final services. This ensures a precise communication between 
the service developers and the service users inside of the consortium and increases the overall 
quality and the market adoption chances of the product after the project period. 

1. Service level objective workshop: At the beginning of the project phase, this workshop is 
focused on the identification of specific user requirements and on the definition of a service 
integration plan. It will mainly be led by the industry partners of the consortium. 

2. Service level performance workshop: Six month before the end of the project, the second 
workshop will evaluate an early version of the service. User feedback and development 
customisation requests based on prototype data will fine-tune the final offering. The three 
service developers will lead this workshop. 

Task 6.2 Implementation of the business model  
(Fraunhofer, ALU-FR, SINERGISE, BSC, SolarMENA, ARCOR, EDF, M05 - M36): 

 

Together with the consortium members Fraunhofer ISE will develop strategy and specify solutions 
for connecting the single services from WP 2, WP 3 and WP 4 into a business product. The 
integration of each service into the business value chain of end users’ is assessed separately in 
WP2, 3 and 4. The following steps will be conducted for the final implement the business model: 

 the definition of the service and offered products will be compiled within the consortium 
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 the demonstrator version of the services will be provided to the stakeholders within the 
project consortium to get feedback from the potential users and to identify limitations 

 The final version of the integrated service platform and its availability to the customers will 
be agreed after a thorough 

o estimation of cost benefits for the users using the service (e.g. reduced 
maintenance costs, improved efficiency, etc.). 

o pricing strategy determination 
o roles of each partner within commercial solution will be defined, including revenue 

sharing model 

Task 6.3 Development and maintenance of the public website  
(Fraunhofer, ALU-FR, SINERGISE, BSC, SolarMENA, ARCOR, EDF, M01 - M36): 

 

A public website will be organized as information portal to raise awareness of the project and 
inform about important milestones and goals of the project, the consortium and its publications. 
Continual updates and extensions will allow for the stepwise inclusion of publishable results, if 
wished by the consortium. Besides being an information source about the project to stakeholders 
and project partners, the webpage is a gateway to the project output. 
Features of the website: 

 maintained after the end of the project 

 contains information and news about the project’s progress 

 provides easy access to project results, e.g. presentations, papers by partners, case 
studies and deliverables such as publications, and developed procedures and tools 

 events section offers up-to-date information about ongoing activities and a calendar of 
events 

 gateway to the project intranet for project partners to stay informed about partner progress 
 social media options to be explored depending on audience: Facebook, Twitter and 

YouTube 

Task 6.4 Publications, dissemination and stakeholder communication 
(Fraunhofer, ALU-FR, SINERGISE, BSC, SolarMENA, ARCOR, EDF, M01 - M36): 

 

The project partners will present publishable scientific results on conferences, trade fairs, 
workshops and in peer reviewed journals. Stakeholder feedback from PV industry, scientific 
community and other end users will be collected through service level workshops, advisory board 
interactions and at dissemination events like fairs and conferences. User stories will be prepared 
by partners, describing how the services solve specific users' problems. Furthermore, press 
releases shall be given out by each partner, when there are grounds for doing so. We will also 
prepare a list of potential customers and inform each of them about the service by sending them 
personalised e-mail with a description, how the service could help them.  
As set forth in H2020, The ArraGIS consortium partners strive to publish their results either in 
“green” or “golden” model. The respective partners will participate and contribute to the Open 
Access Infrastructure for research in Europe. 
 

Deliverables no. Deliverables title Submission date 

D 6.1 Service Level Agreement – Report M02 

D 6.2 Public website online - Website  M04 

D 6.3 Revised business plan - Report M06 

D 6.4 Service Level Evaluation - Report M30 

D 6.5 Final business plan - Report M32 

D 6.6 Integration of ArraGIS services into end users' business value 
chain - Report 

M36 

Milestone no. Expected result Expected date 

MS6.1 Service Level Modelling Workshop M02 

MS6.2 Service Level Performance Workshop M30 
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MS6.3 Business model decision M27 

Work package list (Table 3.1b) 

Work 
package 

No. 
Work package title 

Lead 
Participant 
Short name 

Lead 
Participant 

no.
27

 

Person- 
months

28
 

Start 
month

29
 

End 
month

30
 

WP 1 Project management and coordination ALU-FR P1 23 M01 M36 

WP 2 Environmental stress and risk classification 
service 

Fraunhofer P2 50 M01 M33 

WP 3 PV power plant site assessment and 
surveillance service 

ALU-FR P1 45 M01 M33 

WP 4 PV power plant dust forecast and monitoring 
service 

BSC P4 88 M01 M36 

WP 5 Geospatial data infrastructure SINERGISE P3 30 M01 M36 

WP 6 Commercialisation and dissemination Fraunhofer P2 68 M01 M36 

   Total 304   

      

 

Deliverables list (Table 3.1c) 

Del. 
no.

31
 

Deliverable name 
WP 
no. 

Lead 
Participant 

Type
32

 
Dissemi- 

nation 
level

33
 

Delivery 
date

34
 

D 1.1 Consortium Agreement WP 1 ALU-FR R CO M01 

D 1.2 Kick-off meeting summary and project 
workplan 

WP 1 ALU-FR R PU M02 

D 6.1 Service Level Agreement WP 6 Fraunhofer R CO M02 

D 6.2 Public website is online WP 6 ALU-FR DEC PU M04 

D 1.3 Data Management Plan WP 1 ALU-FR R PU M06 

D 3.1 Report on Environmental conditions and 
technical infrastructure model 
configuration 

WP 3 ALU-FR R PU M06 

D 4.1 Calibration and operation instrumentation 
report 

WP 4 Fraunhofer R PU M06 

D 6.3 Revised business plan WP 6 Fraunhofer R CO M06 

D2.1 Report on stress and risk classification 
model configuration 

WP 2 Fraunhofer R CO M09 

D 5.1 Report on platform design and 
architecture requirements 

WP 5 SINERGISE R PU M12 

D 1.4 1. Periodic Report WP 1 ALU-FR R PU M13 

                                                
27

 Number of the participant leading the work in this work package. 
28

 Total number of person-months allocated to each work package. 
29

 Measured in months from the project start date (month 1). 
30

 Measured in months from the project start date (month 1). 
31

 Deliverable numbers in order of delivery dates. The numbering convention D<WP number>.<number of deliverable within that WP>. For example, 
deliverable D4.2 would be the second deliverable from work package 4. 
32

 The type of the deliverable indicated by using one of the following codes: R: Document, report (excluding the periodic and final reports); DEM: 
Demonstrator, pilot, prototype, plan designs; DEC: Websites, patents filing, press & media actions, videos, etc.; OTHER: Software, technical diagram, etc. 
33

 The dissemination level indicated by using one of the following codes: PU = Public, fully open, e.g. web; CO = Confidential, restricted under conditions 
set out in Model Grant Agreement; CI = Classified, information as referred to in Commission Decision 2001/844/EC. 
34

 Measured in months from the project start date (month 1). 
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D 3.2 Report on Long term performance model 
configuration 

WP 3 Fraunhofer R CO M18 

D 4.2 Test site soiling condition evaluation 
report 

WP 4 ALU-FR R PU M20 

D 2.2 Integrated PV environmental stress- and 
risk classification and multi-criteria 
evaluation in GIS 

WP 2 Fraunhofer R PU M22 

D 5.2 Report on operational metadata portal  WP 5 ALU-FR DEM PU M22 

D 4.3 Report on dust and meteorological 
observational parameters solar energy 
operational capabilities 

WP 4 BSC R PU M24 

D 4.4 Atmospheric dust model configuration WP 4 BSC OTHER CO M24 

D 4.5 PV soiling model configuration WP 4 ALU-FR DEM CO M24 

D 1.5 2. Periodic Report WP 1 ALU-FR R PU M25 

D 2.3 Combined stress & risk classification 
service 

WP 2 Fraunhofer DEM CO M27 

D 3.3 Long term performance modelling and 
analysis  

WP 3 ALU-FR R PU M29 

D 3.4 Operational Site assessment and satellite 
surveillance service 

WP 3 SINERGISE DEM CO M29 

D2.4 Integration of service into end users' 
business value 
chain 

WP 2 Fraunhofer R CO M30 

D 4.6 PVPP operation support model report WP 4 ALU-FR R CO M30 

D 6.4 Service Level Evaluation WP 6 ALU-FR R CO M30 

D 3.5 Integration of service into end users' 
business value chain  

WP 3 ALU-FR R CO M32 

D 6.5 Final business plan WP 6 Fraunhofer R PU M32 

D 4.7 Integration of service into end users' 
business value chain  

WP 4 BSC R CO M33 

D 1.6 Final Report WP 1 ALU-FR R PU M36 

D 4.8 Assessment of the dust forecast products 
for PV activities 

WP 4 BSC R PU M36 

D 5.3 Integrated service platform WP 5 SINERGISE R PU M36 

D 6.6 Integration of ArraGIS services into end 
users' business value chain 

WP 6 Fraunhofer R CO M36 

    

3.2. Management structure, milestones and procedures 

The overall objective of the project management is to ensure the efficient achievement of the 

project goals, and to steer the activities of the project. The project management ensures that the 

outputs of the project are of high quality and delivered on time, and that the project runs according 

to work and budget plan. 

The project management and consortium coordination in ArraGIS is dealt with in WP 1 and will be 

the responsibility of ALU-FR. ALU-FR has considerable experience in leading large R&D projects, 

including European Commission funded projects. The main executive body in the organizational 

structure of this project will be the Management Board, steered by the Project Coordinator. 

Furthermore, an Advisory Board will be formed to review the project’s progress. In order to assure 

an adequate management, communication flow and decision-making process, the project will be 
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organized according to the structure described in Figure 8. Decision-making within the project will 

follow a hierarchical structure with delegated authority and consultative processes. 

 

Figure 8 - Management structure of ArraGIS 

Project Coordinator 

ALU-FR will assume the role of project coordinator and be responsible for the administrative 

coordination and management of the project. ALU-FR will act as the intermediary for 

communication between the consortium and the European Commission. Except for its capacity as 

representative of the consortium, as described in the Grant Agreement, the coordinator shall not be 

entitled to act or to make legally binding declarations on behalf of any other beneficiary. Prof. Dr. 

Barbara Koch has considerable experience in successfully handling national and international 

projects including many EU funded projects, and she will be the overall project coordinator for 

ArraGIS. Successful project management will be a product of the joint commitment from all 

beneficiaries. ALU-FR will closely control the work carried out by the partners and will be 

responsible to ensure that correct procedures are carried out and deadlines met. The project 

coordination comprises three fields of activity, within which ALU-FR will: 

 Coordination of consortium 

o be responsible for the overall legal, contractual, ethical, financial and administrative 

management of the consortium 

o ensure prompt payments of financial contributions 

o collate all financial statements (and certificates thereon, as required) 

o prepare, update and manage the consortium agreement between the Beneficiaries 

o resolve administrative, contractual or partnership issues within the consortium and 

with the Commission 

 Communication and reporting 

o communicate with the European Commission and act as intermediary for the 

Consortium (including the coordination of the periodical reporting) 

o prepare for and facilitate audits by Commission staff, including the Court of Auditors 

o report directly to the Management Board, comprised of the work package leaders 

o organize project management and project meetings 

o record minutes from Management Board meetings 
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o communicate between partners within the work packages and appointing task 

leaders and resources 

 Work package coordination and control 

o oversee workflow scheduling and if necessary, work plan change control 

procedures 

o review and manage the impact on economic and societal issues 

o review the project’s progress against the economic, industrial and operational 

objectives and targets and instigate corrective actions where necessary 

o review and management of the project’s progress against scientific and 

technological objectives 

Management Board 

The project’s direction will be defined and directed by a Management Board that will consist of the 

work package leaders and the project coordinator. The Management Board will meet regularly to 

review the technical progress made by each beneficiary and to agree in detail the actions for the 

next period. These meetings will involve formal presentations from each organization that is 

actively working on tasks at that time. Furthermore, the Management Board will have overall 

responsibility for technical delivery. The project coordinator acts as the chairman of this board by 

ensuring that deadlines and obligations are met. The management board will set up the project 

development guidelines and will adopt the necessary measures to ensure the achievement of the 

proposed objectives. It will be the responsibility of the chairman to seek consensus on the board, 

but, in the case of disputes, decisions will be taken using a plurality voting system, with each 

partner having a single vote. The chairman’s vote, in the event of a tie, will prevail. Other issues 

relating to the committee (representation, delegation and quorum) are defined in the Consortium 

Agreement. 

General Assembly 

The General Assembly is the highest decision-making body of the project, and is composed of one 

representative per participating institution. The General Assembly is responsible for the strategic 

orientation of the project. It gives the overall direction of all activities and suggests re-orientation 

whenever necessary. It also approves budget revisions, incorporation of new beneficiaries, and 

measures towards defaulting partners. Meetings of the General Assembly are held once a year, 

unless the interest of the project requires intermediate meetings. In this case, the General 

Assembly meetings are held by decision of the Coordinator or by at least 30% of its members. The 

General Assembly makes decisions upon simple majority with casting vote for the Coordinator in 

case of equality of votes. 

WP Leader 

Each Work Package will have a Leader who is responsible for the day-to-day management of the 

WP, and is in charge of the execution of the tasks included in the WP. Work Package Leaders are 

responsible for the design of a detailed workplan for their WP together with Task Leaders. They 

coordinate and monitor the progress of work under the WP and with related WPs. They are 

responsible for the communication within the WP, they organise WP meetings to ensure proper 

execution of their workplan, and inform the Project Coordinator and the Management Board about 

the activities of the WP. If needed they reformulate the tasks and related budgets when the change 

does not influence other WPs or the consortium plan. If any changes are important to the success 

of the overall project, they will be reviewed by the Management Board. The WP Leaders follow up 

any decisions of the General Assembly of Management Board concerning the WP. They prepare 

the progress reports on their WP. 
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Advisory Board 

To ensure that the project is heading in a practice-oriented direction several stakeholders from 

industry and science will form an Advisory Board to review progress and propose corrective 

actions, if necessary. They will be determined by the Management Board at the kick-off meeting. 

To ensure a regular exchange of information between the two boards, the project coordinator will 

also act as chairman of the Advisory Board, report on a regularly basis to the stakeholder 

committee and in turn forward the received feedback to the Management Board. The Advisory 

Board will not take part in the actual decision-making process but contribute with information 

concerning the market or political situation, as well as the practical use of the results. 

For a project of the given scale and complexity, involving in total 7 partner institutions and different 

interest groups, there are different requirements for the organizational structure to be met. 

Previous experiences with projects on a comparable scale show, that an overly complicated 

management structure leads to confusion and is therefore not efficient. ArraGIS’ structure 

consequently aims to be clear and understandable, having explicitly assigned tasks and 

responsibilities. The two management bodies, the Management Board with an executive function 

and the Advisory Board with a consultancy role, review and steer (directly or indirectly) the 

project’s progress. In their frame, exchange of information and ideas between the members, which 

leads to the creation of synergies, will be enabled and encouraged. Still, strong leadership is 

considered necessary, to accelerate and facilitate the decision-making process by avoiding weary 

debates or lengthy discussions. In summary, ArraGIS’ organizational structure aims on keeping 

decision-making processes as effective and fast as possible, enabling exchange of ideas and 

knowledge, and most importantly, doing all this without losing track of the original objectives due to 

continuous control by ALU-FR. 

3.2.1. List of milestones (Table 3.2a) 

Milestone 
number 

Milestone name Related work 
package(s) 

Expected 
Date

35
 

Means of verification 

MS1.1 Kick-off Meeting WP 1 M02 Minutes are available 

MS1.2 1. Project Meeting WP 1 M13 Minutes are available 

MS1.3 2. Project Meeting WP 1 M25 Minutes are available 

MS1.4 Final Project Meeting WP 1 M36 Minutes are available 

MS2.1 Validated models for environmental stresses WP 2 M16 D2.1 + D2.2  

MS2.2 Validated models for environmental risks WP 2 M19 D2.1 + D2.2  

MS2.3 Combined classification of PVPP stress and 
risk 

WP 2 M25 D2.3 

MS2.4 PVPP stress and risk assessment service 
fully operational and integrated into the GDI 

WP 2 M33 D2.4 + D6.6 

MS3.1 Validated models for Environmental 
conditions and technical infrastructure 

WP 3 M09 D3.1 + D3.4  

MS3.2 Validated models for Long term performance 
assessment 

WP 3 M18 D3.2 + D3.4 

MS3.3 PVPP satellite surveillance service 
operational 

WP 3 M27 D3.5 

MS3.4 PV power plant site assessment and 
surveillance service fully operational und 
integrated into the GDI 

WP 3 M33 D3.5 + D6.6 

                                                
35

 See CORDIS web-site, and annex 1 of the work programme. 
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MS4.1 Atmospheric dust model configuration WP 4 M24 D4.4 

MS4.2 Operational implementation of atmospheric 
dust forecast 

WP 4 M28 D4.4 + D4.7 + D4.8 

MS4.3 Acquisition of the instrumentation WP 4 M02 Purchase 
Documentation + D4.1 

MS4.4 Installation of instrumentation WP 4 M03 D4.1 + System up and 
running 

MS4.5 Complete year of combined  test site field 
data acquired and analysed 

WP 4 M18 D4.2 

MS4.6 Requirements for the design of soiling model WP 4 M16 D4.5 

MS4.7 Requirements for the design of PVPP 
operation support model 

WP 4 M26 D4.6 

MS4.8 Requirements for the service integration WP 4 M21 D4.7 + D4.8 

MS4.9 Service fully operational und integrated into 
the GDI 

WP 4 M33 D4.7 + D6.6 

MS5.1 IT infrastructure components defined WP 5 M06 D5.1 

MS5.2 Beta version of the Service Platform WP 5 M30 D6.4 

MS5.3 Final version of metadata portal WP 5 M30 D5.2 + validated by the 
modellers 

MS5.4 Final Service Platform operational WP 5 M33 D5.3 + D6.6 

MS6.1 Service Level Modelling Workshop WP 6 M02 Minutes are available 

MS6.2 Service Level Performance Workshop WP 6 M30 Minutes are available 

MS6.3 Business model decision WP 6 M27 D6.5 
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3.2.2. Critical risks for implementation (Table 3.2b) 

Description of Risk 
(Level of likelihood) 

Work Packages 
Concerned 

Proposed risk-mitigation measures 

Consortium coordination and 
communication failures 
(low) 

WP 1-6 The partners developed precise management structures 
and procedures, with clear identification of different roles 
and responsibilities of the partner. The management leader 
is well experienced in this role, control mechanisms 
described in chapter 3.2 will ensure an early identification of 
possible problems. 

Financial miscalculations 
(low) 

WP 1-6 The project coordinator will closely monitor the budget 
throughout the complete project. 

Changes in the consortium 
(low) 

WP 1-6 The role and commitment of each partner was discussed 
during the proposal phase. The withdrawal of individual 
participants can be compensated by most partners. The 
consortium has some overlapping expertise for most tasks, 
there are good chances to replace a partner by a new one 
due to the good connection of the consortium within the 
solar energy and remote sensing communities. 

Disagreement between individual 
partners 
(low) 

WP 1-6 Several consortium members are already connected by 
various former or ongoing collaborations. Legal issues will 
be addressed in the Consortium Agreement at the 
beginning of the project. There are specific conflict 
mitigation and resolution mechanisms set in chapter 3.2. 

Non-Availability of satellite data (e.g. 
by satellite failure or loss) and other 
sources 
(low) 

 

WP 2-4 The project utilizes Copernicus data and services wherever 
possible and feasible. To mitigate the risk of non-availability 
of data, additional alternative data sources (e.g. satellite 
data with similar sensors, e.g. MODIS) will be collected in 
the metadata portal to serve as “backup” 

Data not usable in a commercial 
service / licensing issues... 
(low) 

WP 2-4 Early identification and plan for remedial measures, i.e. 
check for commercially available substitutes 

Delivery delays of the single stress 
and risk factors 
(low) 

WP 2 Strict and regular monitoring by the project management 
will flag potential delays in delivery or deliveries of 
unsuitable quality at an early stage. If still some delays in 
deliveries should occur, the global classification will be 
performed without the missing stress factors, which could 
be included subsequently in later steps. 

Difficulties in integration of data for 
PVPP stress assessment service 
(low) 

WP 2 The technological requirements of the different partners and 
their software development methodologies had been 
discussed in the consortium to avoid this risk. Furthermore, 
in the WP 5: Geospatial data infrastructure will be set up for 
the technical implementation of the single services. 

NMMB/BSC-Dust runs have technical 
problems leading to late delivery of 
dust forecast simulations (Task 4.1) 
(low) 

WP 4 Ensure resource requirements are well understood by the 
responsible group. Produce outline document of the 
procedures for obtaining HPC resource, along with the 
timescales involved. 

Late delivery of the dust and 
meteorological observations (Task 
4.2) 
(low) 

WP 4 Strategy for prioritised delivery of minimum observation 
datasets to allow to perform the dust model forecast 
experiments (Task 4.1.2 and Task 4.3) 

Loss of PVPP test sites 
(low) 

WP 4 Alternative test sites might be available. End user partners 
will identify early in the project additional relevant test sites 

Major failure of measurement 
equipment on test sites 
(low) 

WP 4 On site, frequent checks by security personell as well as 
systems engineers to check for failure signs and quality 
control/checks/calibration.  

Timing issues with delivery of outputs 
from different interconnected WP 
components (e.g. late delivery Service 
Level Agreements for the service 
implementation (from WP 6) 
(low) 

WP 1-6 The project coordinator’s project controlling, milestone 
supervision, effective management and last not least close 
partner cooperation and communication will help detecting 
critical bottlenecks early on to adjust the resource plan if 
necessary 
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Description of Risk 
(Level of likelihood) 

Work Packages 
Concerned 

Proposed risk-mitigation measures 

Internal Hardware failure 
(low) 

WP 2-5 The IT architecture in WP5 will be built on redundant 
systems with coherent backup facilities 

Internal Data loss 
(low) 

WP 2-5 The IT architecture in WP5 will be built on redundant 
systems with coherent backup facilities 

Changing market situation 
(low) 

WP 6 WP6 will closely monitor the current market situation and 
will adapt commercialisation strategy if necessary and 
possible 

Strong competitor offering similar 
service 
(low) 

WP 6 All business- and research partners are monitoring their 
respective audiences and market segments and will early 
on detect or being notified about a competitor race 
condition.  
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3.3. Consortium as a whole 

ArraGIS consortium consists of seven partners from five different European countries, four of 

which are located in the European Union. The spread of the consortium is across research (ALU-

FR, Fraunhofer, BSC), technology and software development (SINERGISE) and PV industry 

(ARCOR, EDF) and PV industry consultancy (SolarMENA). The three service developments are 

lead by the research partners, i.e., ‘environmental stress and risk classification service” in WP 2 by 

Fraunhofer, ‘PV power plant site assessment and surveillance service” in WP 3 by ALU-FR, and 

‘PV power plant dust forecast and monitoring service” by BSC. The integration of the services into 

spatial infrastructures, the design and implementation of the service platform will be done by 

Sinergise. The user integration in the form of field data and measurements support, as well as 

service level modelling is provided by SolarMENA, ARCOR and EDF. 

ArraGIS consortium is led by the Chair of Remote Sensing and Landscape Information Systems – 

FELIS, at the University of Freiburg (ALU-FR). The chair has considerable experience in leading 

both national and international projects, many of them being cross-disciplinary and including many 

national and international partners. The chair has considerable experience in participating in EU 

funded projects and has successfully coordinated BEE (FP7, Grant Agreement No. 213417) and 

FlexWood (FP7, Grant Agreement No. 245136) projects. 

Besides being the coordinator, ALU-FR also brings in wide experience in remote sensing and GIS 

directed towards application-oriented method development for inventories, monitoring systems and 

impact assessments in the fields of renewable energy, forestry, and environment. ALU-FR displays 

its expertize by highlighting key roles in projects such as EuroGEOSS – a European Approach to 

GEOSS, and a part of the thematic area: ‘ENV.2008.4.1.1.1: European environment Earth 

observation system supporting INSPIRE and compatible with GEOSS’. ALU-FR also bring in key 

experience from GeoBENE - Group on Earth Observation System of Systems - Benefit estimation, 

now, next and emerging; and GSE Forest Monitoring, which were part of GEO and GMES 

initiatives which are very relevant to development of applications based on remote sensing data in 

ArraGIS. ALU-FR also brings its expertise in geospatial data infrastructures through its role in Geo-

Wiki project, and finally, through the Sustainability Centre Freiburg, both Fraunhofer and ALU-FR 

share their respective expertise have have built a trustful cooperation within the pilot project ‘GloBe 

Solar”. 

The scientific leader of the consortium is Fraunhofer institute which since 30 years is the leading 

research institution on solar energy in Europe. The professional quality assurance services of 

Fraunhofer ISE have been contributing to high performance and optimal yields of PV power plants 

over the last two decades. Fraunhofer ISE has longstanding experience in every phase of PV 

power plant projects from the planning and design up to long-term operation and contributes with 

its research in international projects with developers, EPC’s (engineering, procurement, 

construction) as well as banks and investors trust in our services. Long-term reliability of PV 

modules is investigated through independent monitoring of reference systems worldwide and at 

Fraunhofer’s own outdoor test facilities. Commissioned by several customers, Fraunhofer ISE 

performs long term monitoring of some 250 commercial PV power plants and performance 

assessments of commercial PV power plants in Europe, USA, South America and Asia. The 

group’s expertise lies in ‘Site Analysis, Solar Resource Assessment and Design Optimization”, 

‘Component Selection, Energy Rating and Quality Checks”, ‘Yield Assessment”, ‘Performance 

Evaluation for Systems in Operation” and ‘System Testing Before Commissioning”. It is and has 

been engaged in numerous national and international research projects like e.g. IEA task 13 

‘PVPS – Photovoltaic Power Systems Programme” or BMWi funded MOSBIT (characterisation of 

bifacial modules). 
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The PV power plant dust forecast and monitoring service is steered by Barcelona Supercomputing 

Centre (BSC). BSC is the Spanish National Supercomputing facility and a hosting member of the 

PRACE distributed supercomputing infrastructure. BSC houses MareNostrum, one of the most 

powerful supercomputers in Europe. The BSC also hosts other HPC systems such as MinoTauro, 

one of the most energy-efficient supercomputers in the world. The mission of BSC is to research, 

develop and manage information technologies to facilitate scientific and societal progress. The 

Earth Sciences Department at BSC has developed into a reference institution in Europe in the field 

of climate predictions, air quality and atmospheric composition modelling. A core activity of the 

group is sand and dust storm modelling and forecasting from regional to global scales, and as a 

result of its excellence, the BSC hosts both the World Meteorological Organisation (WMO) Sand 

and Dust Warning Advisory and Assessment System (SDS-WAS) Regional Center for Northern 

Africa, Middle East and Europe and the first Regional Specialized Meteorological Center with 

activity specialization on Atmospheric Sand and Dust Forecast, known as the Barcelona Dust 

Forecast Center (BDFC) in close collaboration with Spanish Meteorological Agency (AEMET). 

The software development and implementation of the services developed in ArraGIS under a 

commercial service platform is done by Sinergise, a company specialised in geospatial web 

applications and remote sensing data processing (In October 2016, Sinergise won Copernicus 

Masters award). ArraGIS is closely related to two Sinergise’s core products - Geopedia, CloudGIS 

used in several other EU research projects as well as commercial applications, and Sentinel Hub - 

service for management, processing and distribution of Copernicus (and other) EO Data. ArraGIS 

will serve as a perfect basis for new development of these systems and will provide options for 

further commercialisation of the platforms. 

The two PV power plant owners and operators in the consortium provide a highly integrated user 

driven development environment to ArraGIS. EDF is a leading utility company, playing an 

important role in the energy transition with a very low CO2 footprint per kWh electricity produced. 

Since 2008 PV power plants are build and operated, and currently more than 1 GW of PV is 

installed all over the world. EDF Energies Nouvelles aims for innovative solar farms, keeping O&M 

risks under control. Investments in PV are shifting towards more dusty regions. Very recently a 160 

MW plant in the Atacama Desert in Chile has been build. In Israel several smaller PV power plants 

are already operating, and more projects are being planned in the middle east. The understanding 

of the soiling process has been studied since 2010. In 2014 EDF and NREL partnered in order to 

bring together people concerned by the soiling issue, which led to the creation of PVQAT WG12 on 

soiling of PV. Several aspects of the soiling issue are addressed like the cleaning devices and their 

cleaning efficiency and damaging impact on modules is considered. EDF presented these activities 

and more in 2016 in the soiling workshop in Dubai. ARCOR is a global solar project development 

group that provides solar energy solutions in major global solar markets, by utilising its technical 

expertise, strategic alliances and value chain capabilities. ARCOR is the EPC company of the Seul 

Holding (‘Seul’) group of companies. Seul Group operates within a vertically integrated value chain 

in the solar photovoltaic (“PV”) sector in manufacturing, project development and distribution 

channels. The financial center of the holding group is located in Singapore, with subsidiary and 

affiliate companies operating in various countries. The solar value chain within the Seul Group is 

completed by ARCOR, which provides a wide array of project services to solar PV projects, 

including development, engineering, procurement and construction; project management; financial 

advisory; and operations & maintenance (‘O&M’). Currently, ARCOR operates in three countries: 

Turkey, India and the US. ARCOR has recently restructured its organization by establishing a US 

holding company, ARCOR, Inc., which acquired ownership ARCOR Turkey. ARCOR has a 

portfolio of 70 MW PV projects in Turkey, 20 MW of projects in India, 10 MW projects in US in 

project development, under construction or in operation. 
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SolarMENA is a leading consultant company in the PV power sector with wide ranging experience 

to bridge a gap between research and industry. Recently, SolarMENA experienced these strong 

networking activities on the quality assurance services for PV systems in Turkey. During the last 5 

years, Turkish PV market significantly boomed from 2 MW to 900 MW. SolarMENA is already 

presenting supervisory service for 350 MW of it that means over 1/3 of this market share. 

SolarMENA strongly believe that Middle East North African (MENA) countries which have huge 

potential for solar energy sector. Therefore, the name of SolarMENA was preferred and the contact 

with MENA countries are continued. SolarMENA’s main vision is to keep a reliable brand by 

regarding the European qualification during all its applications. It is strongly experienced that the 

main requirements of the market are to have a practical method for the site assessment of PV 

plants and to provide an effective solution for soiling and monitoring services. SolarMENA will 

strongly use its consultancy experience and networking activities to promote the project outcomes 

to the market 

The fundamental goal of ArraGIS is to provide market oriented solution in the form of 

environmental stress and risk classification, PV power plant site assessment and surveillance, and 

PV power plant dust forecast and monitoring services. The individual expertize in the group comes 

from all segments of development, implementation and user communities and the collective 

knowledge in the group for all the relevant areas steered by an efficient collaborative environment 

will ensure a coordinated and successful cooperation. 
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3.4. Resources to be committed 
 

3.4.1. Summary of staff effort (Table 3.4a) –  

 

Staff effort per work package and participant over the whole duration of the planned work (in person-month) 

Participant no. Participant short name WP 1 WP 2 WP 3 WP 4 WP 5 WP 6 Total person months 

1 (CO) ALU-FR 12 12 13 10 6 6 59 

2 Fraunhofer 2 18 10 10 0 14 54 

3 SINERGISE 2 4 10 4 24 10 54 

4 BSC 1 2 0 36 0 6 45 

5 SolarMENA 4 4 4 8 0 15 35 

6 ARCOR 1 5 4 10 0 13 33 

7 EDF 1 5 4 10 0 4 24 

Total 23 50 45 88 30 68 304 

 

Staff effort per work package (grouped by activity type) and participant over the whole duration of the planned work (in person-month) 

Activity Type P1 
ALU-FR 

P2 
Fraunhofer 

P3 
SINERGISE 

P4 
BSC 

P5 
SolarMENA 

P6 
ARCOR 

P7 
EDF 

Total activities % of total person month 

WP 1 12 2 2 1 4 1 1 23 7.57% 

WP 2 12 18 4 2 4 5 5 50 16.45% 

WP 3 13 10 10 0 4 4 4 45 14.8% 

WP 4 10 10 4 36 8 10 10 88 28.95% 

WP 5 6 0 24 0 0 0 0 30 9.87% 

WP 6 6 14 10 6 15 13 4 68 22.37% 

Total 59 54 54 45 35 33 24 304 100% 
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3.4.2. Other direct cost items (Table 3.4b) 

 

P1 ALU-FR  

Cost Category Cost (€) Justification 

Travel 7,500.00 € Project meetings, dissemination events 

Other goods and services 12,000.00 € Audit costs, conference fees, open access journals 

TOTAL COSTS    19,500.00 € 
 
 

 

 

P2 Fraunhofer 

Cost Category Cost (€) Justification 

Travel 19,000.00 € Project meetings, dissemination events, field work 

Equipment 37,800.00 € 

Depreciation costs of investments into measurement 
equipment. The measurement equipment like Optical 
Particle Counter, meteorological instruments, irradiation 
sensors and dust deposition gauges are needed to 
calibrate and validate the dust deposition models in WP 4. 

Other goods and services 20,400.00 € 
Audit costs, Shipping costs for equipment to test sites, 
Open-Access publications, Conference fees, 
Dissemination material, catering, Dinner costs 

TOTAL COSTS    77,200.00 € 
 
 

 

 

P3 SINERGISE 

Cost Category Cost (€) Justification 

Travel 7,500.00 € Project meetings, dissemination events 

Equipment 20,000.00 € IT infrastructure 

TOTAL COSTS    27,500.00 € 
 
 

 

 

P4 BSC 

Cost Category Cost (€) Justification 

Travel 18,000.00 € Project meetings, dissemination events 

Equipment 3,218.00 € Data Cartridge 20 Pack HPE T10KD 

TOTAL COSTS    21,218.00 € 
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P5 SolarMENA 

Cost Category Cost (€) Justification 

Travel 9,000.00 € Project meetings, dissemination events 

Equipment 32,000.00 € 

Depreciation costs of investments into measurement 
equipment. The measurement equipment like Optical 
Particle Counter and meteorological instruments are 
needed to calibrate and validate the dust deposition 
models in WP 4. 

TOTAL COSTS    41,000.00 € 
 
 

 

 

P6 ARCOR 

Cost Category Cost (€) Justification 

Travel 9,000.00 € Project meetings, dissemination events, field work 

Equipment 2,000.00 € Precision balance for dust experiments on-site 

Other goods and services 3,000.00 € Dissemination and fair fees 

TOTAL COSTS    14,000.00 € 
 
 

 

 

P7 EDF 

Cost Category Cost (€) Justification 

Travel 9,000.00 € Project meetings, dissemination events, field work 

Equipment 2,000.00 € Field instrumentation costs 

Other goods and services 3,000.00 € Dissemination and fair fees  

TOTAL COSTS    14,000.00 € 
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3.4.3. Resources to be committed (in €) 

  P1 ALU-FR P2 Fraunhofer P3 SINERGISE P4 BSC P5 SolarMENA P6 ARCOR P7 EDF Total 

  

Innovation 

Staff Effort 59 54 54 45 35 33 24 304 

Personnel Costs (€) 383,500.00 268,511.00 264,600.00 202,500.00 87,500.00 44,963.00 156,000.00 1,407,574.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Financial support to third parties 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Special unit costs covering direct & 
indirect costs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs (€) 19,500.00 77,200.00 27,500.00 21,218.00 41,000.00 14,000.00 14,000.00 214,418.00 

Indirect Costs (€) 100,750.00 86,427.75 73,025.00 55,929.50 32,125.00 14,740.75 42,500.00 405,498.00 

Total Costs (€) 503,750.00 432,138.75 365,125.00 279,647.50 160,625.00 73,703.75 212,500.00 2,027,490.00 

Reimbursement Rate 100% 100% 70% 100% 70% 70% 70%   

Requested grant (€) 503,750.00 432,138.75 255,587.50 279,647.50 112,437.50 51,592.63 148,750.00 1,783,903.88 

 
 

Project Total Costs (€) 503,750.00 432,138.75 365,125.00 279,647.50 160,625.00 73,703.75 212,500.00 2,027,490.00 

Requested grant 503,750.00 432,138.75 255,587.50 279,647.50 112,437.50 51,592.63 148,750.00 1,783,903.88 
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3.4.4. Budget for the proposal (in €)  

Participant 
no. 

Participant 
short name 

Method of calc. 
indirect costs 

Estimated eligible costs (whole duration of the project) Total 

Direct 
personnel 

costs 

Other direct 
costs 

Direct costs of 
subcontracting 

Direct costs 
of providing 

financial 
support to 

third parties 

Costs of inkind 
contributions not 

used on the 
participant's 

premises 

Indirect 
Costs 

Special unit 
costs 

covering 
direct & 
indirect 
costs 

Total estimated 
eligible costs 

Reim- 
burse- 
ment 

Rate % 

Max. grant Requested 
grant 

1 (CO) ALU-FR 25% Flat rate for indirect costs 383,500.00 19,500.00 0.00 0.00 0.00 100,750.00 0.00 503,750.00 100% 503,750.00 503,750.00 

2 Fraunhofer 25% Flat rate for indirect costs 268,511.00 77,200.00 0.00 0.00 0.00 86,427.75 0.00 432,138.75 100% 432,138.75 432,138.75 

3 SINERGISE 25% Flat rate for indirect costs 264,600.00 27,500.00 0.00 0.00 0.00 73,025.00 0.00 365,125.00 70% 255,587.50 255,587.50 

4 BSC 25% Flat rate for indirect costs 202,500.00 21,218.00 0.00 0.00 0.00 55,929.50 0.00 279,647.50 100% 279,647.50 279,647.50 

5 SolarMENA 25% Flat rate for indirect costs 87,500.00 41,000.00 0.00 0.00 0.00 32,125.00 0.00 160,625.00 70% 112,437.50 112,437.50 

6 ARCOR 25% Flat rate for indirect costs 44,963.00 14,000.00 0.00 0.00 0.00 14,740.75 0.00 73,703.75 70% 51,592.63 51,592.63 

7 EDF 25% Flat rate for indirect costs 156,000.00 14,000.00 0.00 0.00 0.00 42,500.00 0.00 212,500.00 70% 148,750.00 148,750.00 

Total 1,407,574.00 214,418.00 0.00 0.00 0.00 405,498.00 0.00 2,027,490.00   1,783,903.88 1,783,903.88 
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4. Members of the consortium  

4.1. Participants (applicants) 

Participants No. 1 Organisation name ALBERT-LUDWIGS-UNIVERSITAET FREIBURG 

 
FELIS, the Chair of Remote Sensing and Landscape Information Systems, within the Institute of Forest 
Science, Faculty of Environment and Natural Resources at the University of Freiburg, Germany carries out 
both basic research and application-oriented method development for inventories, monitoring systems and 
impact assessments in the fields of forestry, renewable energy, nature protection, tourism and agriculture. 
The department has successfully carried out a large number of EU and national funded projects and has 
also coordinated several of them, including the BEE (Biomass Energy Europe) project. One thematic focus 
of work are projects related to earth observation of forests and forest biomass (ReCover, ForestHype), 
building novel logistic systems along the wood supply chain (FlexWood, INFRES, Market Model), LIDAR 
applications (Woodwisdom NET) and projects which are part of the GEO and Copernicus (formerly called 
GMES) initiative (GSE Forest Monitoring, EUFODOS, EuroGEOSS, Geobene). FELIS is a member of the 
‘Centre of Renewable Energy” at the University of Freiburg and a part of the ‘Sustainability Centre Freiburg’ 
which is a inter- and transdisciplinary cooperation between University of Freiburg and Fraunhofer institutes. 

Other 

 

Relevant publications: 
  
 Datta, P., Schack-Kirchner, H. & Hildebrand, E. Parametrization of Soil Erodibility in a Lesser Himalayan 

watershed using Pedotransfer Functions and Mixed Effects Modeling. In: Arrouays D., McKenzie N. , 
Hempel (Hrsg): Global soil map: basis of the global spatial soil information system. Taylor & Francis 
Group: 245-251 (2014). 

 Kutanova, M. Temperature and Irradiation Modeling on a Global and European Scale for Thermal 
Cycling Stress Classification for PV Systems (Master Thesis). GloBe Solar Project: (2016). 

 Fritz, S., Mccallum, I., Schill, C., Perger, C., See, L., Schepaschenko, D., Van Der Velde, M., Kraxner, F. 
& Obersteiner, M. Geo-Wiki: An online platform for improving global land cover. Environ Modell Softw; 
31: 110-123 (2012). 

 Wang, S. & Koch, B. Determining profits for solar energy with remote sensing Data. Elsevier Energy; 
2934 -2938 (2010). 

 Maack, J., Lingenfelder, M., Weinacker, H. & Koch B. Modelling the standing timber volume of Baden-
Württemberg—A large-scale approach using a fusion of Landsat, airborne LiDAR and National Forest 
Inventory data. Int J Appl Earth Obs; 49: 107-116 (2016). 

  
Relevant previous projects or activities: 
 
 EuroGEOSS – A European Approach to GEOSS, part of the thematic area: ‘ENV.2008.4.1.1.1: 

European environment Earth observation system supporting INSPIRE and compatible with GEOSS’ 
(2009 – 2012, FP7 GRANT AGREEMENT No. 263075, www.eurogeoss.eu) 

 GeoBENE - Global Earth Observation – Benefit Estimation: Now, Next and Emerging (2006 – 2009, FP 
6 Proposal No. 037063, www.geo-bene.eu) 

 GSE Forest Monitoring Stage 1 (2003 - 2005), GSE Forest Monitoring Stage 2 (2005 - 2008) – GMES 
projects with focus on forestry applications (ESA, www.gmes-forest.info) 

 Pilot Project ‘GloBe Solar’, Sustainability Center Freiburg, 2015-2018, funded by State of 
Baden Wurttemberg and Fraunhofer. 

 a S2Biom - Delivery of sustainable supply of non-food biomass to support a “resource-efficient” 
Bioeconomy in Europe (2013 – 2016, FP7 GRANT AGREEMENT No. 608622, 
www.s2biom.eu) 

 

For a complete list of publications of the Chair of Remote Sensing and Landscape Information 
Systems at ALU-FR: 
http://www.felis.uni-freiburg.de/copy_of_publikationen/xsltrans.2010-07-05.5149466767?set_ 
language=en 
 

No. Collaborator Profile 
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C 1 Prof. Barbara Koch 
 
Prof. Barbara Koch (female) is head of the Chair of Remote Sensing and Landscape 
Information Systems FELIS at ALU-FR. Expert in forest engineering, land use planning and 
spatial information systems with more than 20 years of professional experience. Barbara Koch 
will be responsible for overall coordination at FELIS, back stopping and review. 

C 2 Dr. Pawan Datta 
 
Pawan Datta (male) is a research scientist and a post-doctoral researcher at FELIS and has 
many years of experience in remote sensing and GIS applications in forestry, soil science and 
renewable energy sectors. His special field of interest remains spatial statistics and geo-
statistical applications for improving the spatial significance of point information (forest 
biomass, soil surface characteristics, etc.). He has also been involved in completed and 
ongoing FP7 and Horizon 2020 projects (ReCover, S2Biom, DIABOLO). 

C 3 Mr. Jan Herrmann 
 
Jan Herrmann (male) is a graduate researcher at FELIS. After receiving a B.Sc. in Geography, 
Meteorology and Climatology and a M.Sc. in Geography at the University of Freiburg, he 
started his professional career as student assistant and later as scientific assistant at the 
Fraunhofer Institute for Solar Energy Systems ISE. At FELIS, he is mainly working in the 
‘GloBe Solar’ project, focussing on global soiling conditions.  

 

Participants No. 2 Organisation name FRAUNHOFER GESELLSCHAFT ZUR FOERDERUNG 
DER ANGEWANDTEN FORSCHUNG E.V. 

 
Fraunhofer ISE is part of Fraunhofer Society, Europe’s largest application-oriented research organization 
and conducts research on the technology needed to supply energy efficiently and on an environmentally 
sound basis in industrialised, threshold and developing countries. To this purpose, the Institute develops 
systems, components, materials and processes in the areas of the thermal use of solar energy, solar 
building, solar cells, electrical power supplies, chemical energy conversion, energy storage and the rational 
use of energy. With around 1100 employees it is Europe’s largest institute dedicated to solar applications 
research. 
Herein, the department ‘Quality Assurance of PV Modules and Power Plants’ offers services for all phases of 
a PV power plant project, i.e. during development, engineering, procurement, commissioning and operation. 
These services include site analysis and environmental stress assessment, feasibility studies, yield 
assessments, continuous long-term performance reporting, failure analysis and reporting, final power plant 
tests and final acceptance reports etc. This relevant solid experience has been gained by scientifically 
accompanying large-scale photovoltaic programmes since 1990. 

Other 

 
Relevant publications: 
  

 Schill, C., Brachmann, S. & Koehl, M. Impact of soiling on IV-curves and efficiency of PV-modules. Solar 
Energy 112, 259–262 (2015). 

 Slamova, K., Duerr, I., Kaltenbach, T. & Koehl, M. Degradation effects of maritime atmosphere on 
metallic components of solar collectors. Solar Energy Materials and Solar Cells147, 246–254 (2016). 

 Slamova, K., Wirth, J., Schill, C. & Koehl, M. Ultraviolet radiation as a stress factor for the PV-modules, 
2014; Global approach. in 1594–1599 (IEEE, 2013). doi:10.1109/PVSC.2013.6744450 

 Farnung, B., Bostock, P., Brückner, J. & Kiefer, K. Complete PV power plant certification: New standards 
for quality assurance of large scale PV power plants. in Photovoltaic Specialist Conference (PVSC), 2014 
IEEE 40th 1917–1920 (IEEE, 2014). 

 Muller, B., Heydenreich, W., Reich, N., Reise, C. & Farnung, B. Investment risks of utility-scale PV: 
Opportunities and limitations of risk mitigation strategies to reduce uncertainties of energy yield 
predictions. in 1–5 (IEEE, 2015). doi:10.1109/PVSC.2015.7355942 

  
Relevant previous projects or activities: 
 

 Performance - A science base on PV performance for increased market transparency and customer 
confidence, EU project, FP6, 2006-2009. 
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 SOPHIA, Solar Photovoltaic Research Infrastructures in Europe, EU project FP7, Grant Agreement No. 
262533 

 International Energy Agency IEA PVPS Task 13 
‘Zuverlässigkeit von PV-Modulen 2’ (Reliability of PV Modules 2), 2009-2014, German BMU 

 Pilot Project ‘GloBe Solar’, Sustainability Center Freiburg, 2015-2018, funded by State of Baden 
Wurttemberg and Fraunhofer 

  
Significant infrastructure and/or major items of technical equipment, relevant to the proposed work: 
 
Long-term reliability of PV modules is investigated through independent monitoring of reference systems 
worldwide and at our own outdoor test facilities. Commissioned by several customers, Fraunhofer ISE 
performs long term monitoring of some 250 commercial PV power plants and performance assessments of 
commercial PV power plants in Europe, USA, South America and Asia. 
 

No. Collaborator Profile 

C 1 Mr. Boris Farnung 
 
Boris Farnung (male) earned a degree in Electrical Engineering from the Baden-Württemberg 
Cooperative State University Lörrach in 2007. He completed the practical portion of his dual 
education at a solar technology company in Germany where he was also employed for one 
year after finishing his studies. Mr. Farnung joined the Fraunhofer Institute for Solar Energy 
Systems ISE in 2008. He is group manager PV Power Plants and over the years has gained 
extensive experience in quality assurance on both the module and the system level from 
projects worldwide. In 2014 he supervised the first plant certification project in the US together 
with VDE Americas. At Fraunhofer ISE he is responsible for Group Management, PV power 
plant-related R&D, project acquisition, consultant services and training seminars. He is project 
manager of variety international PV Power plant certification projects. 

C 2 Mr. Christian Schill 
 

Christian Schill (male) is a Senior Scientist and received his diploma in Physics in 1998 from 
the University of Freiburg, while working at Fraunhofer ISE on spectral response 
measurements of PV modules. He then worked both at the Freiburg Materials Research Centre 
(FMF) on dye-sensitized Solar Cells Measurements and at the Faculty of Forest and 
Environmental Sciences, dealing with decision support systems and specializing on geo-data 
infrastructures. He is still affiliated with the Chair of Remote Sensing of ALU-FR and re-joined 
Fraunhofer ISE in 2008. He is now working on outdoor weathering of PV modules and climate 
geodata. He is expert in information systems design, geo databases and spatial data 
infrastructures with knowledge in OGC and ISO standards, the INSPIRE directive and GEOSS, 
and has been involved in numerous research projects like PVZ2, IEA task 13, EuroGEOSS, 
GEO-BENE, NaturNet, ReGEO, and last not least GloBe Solar. 

C 3 Dr. Karolina Baltins 
 
Karolina Baltins (female) received her M.Sc. degree in Geography from University of Freiburg 
in 2011. She has been continued his academic studies at Fraunhofer Institute for Solar Energy 
Systems as a full-time researcher since 2011. She obtained her doctoral degree (Dr. rer. nat) in 
2017 with the dissertation title: ‘Global assessment of environmental stress factors for solar 
technology applications using Geographical Information Systems’. Her main research interests 
include modelling of PV weathering stress factors and environmental site assessment for PV 
power plants projects currently focusing on atmospheric corrosion, soiling and UV degradation 
analysis. 

 

Participants No. 3 Organisation name SINERGISE LABORATORIJ ZA GEOGRAFSKE 
INFORMACIJSKE SISTEME DOO 

 
Sinergise is a SME with extensive expertise in developing key information systems, largely built on advanced 
applications for web-based management, distribution and editing of spatial data. It has experts in the field of 
user needs and system design, software development, database administration and system infrastructure. 
Sinergise has successfully completed several projects involving spatial data capture and spatial data 
analysis for customers in Europe and Africa. Their products can be grouped in agriculture, real estate and 
cloud GIS. Cloud GIS solutions include Geopedia, crowd-sourcing platform, and Sentinel Hub, award 
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winning satellite imagery archiving, processing and distribution service. 
In 12 years of operations Sinergise built solutions for large governmental clients in Europe and Africa, almost 
all of them still being supported nowadays. Altogether there are more than 2 million people annually using 
Sinergise's tools and its technology helps to manage more than 50 million property records and more than 
500 million EUR of transactions annually. 
 
Sinergise’s disruptive technologies at present include: 

 Sentinel Hub, a service for archival, processing and distribution of satellite imagery data in real-time. 

 Geopedia - a cloud based crowd-sourcing GIS tool, used by more than 1 million users annually, which 
contributed more than 20.000 datasets combining more than 20 million records 
(http://www.geopedia.world). 

 Spatial and temporal image archive developed to store TBs of satellite imagery and make it available to 
end-users in fast and efficient way in full resolution. 

 Real-time visualisation of multi-spectral data supports building new earth-observation products, such as 
vegetation indices in a matter of seconds. 

 2D and 3D mapping engine, which uses WebGL and HTML5 technologies to perform visualisation of 
spatial data in an efficient manner. 

Other 

 
Sinergise has successfully proved its technology in a number of projects in Europe and Africa, which support 
daily operations of several governmental bodies on national and local level. In the last year it has increased 
the team by 60% and is hiring more to sustain development needs. It is now seeking further capital to 
achieve rapid expansion of its sales and marketing activities to leverage the company from the service-
based to service-based model. To support its marketing effort the company has opened subsidiaries, either 
as branch offices (Eastern Europe) or joint ventures (Central Europe).  
 
Publications: 

 Tkačik G, Garrigan P, Ratliff C, Milčinski G, Klein JM, et al. (2011) Natural Images from the Birthplace of 
the Human Eye. PLoS ONE 6(6): e2040 

 PLIENINGER, Tobias, MILČINSKI, Grega, et al. Exploring ecosystem-change and society through a 
landscape lens : recent progress in European landscape research. Ecology and society, ISSN 1708-
3087, 2015, vol. 20, no. 2. 

 RODIČ, Tomaž, OŠTIR, Krištof, ŽAGAR, Nedjeljka, ZWITTER, Tomaž, MATKO, Drago, FRÖHLICH, 
Hubert, MALIČ, Barbara, PELJHAN, Marko, MILČINSKI, Grega. Slovenian small satellite systems and 
services. V: Small Satellites Systems and Services Symposium, 2012 4S Symposium, Portorož, 
Slovenija, 4-8 June 2012. The 2012 4S Symposium. 

 
Projects: 
 

 Agro-IT (FP7): Agro-IT is a CIP project focused to integrating support in agriculture related software and 
hardware services. Sinergise developed a farm management platform CleverFarm, which connected 
spatial and alphanumerical data from institutional sources (e.g. LPIS and cadastre data), farmer’s input, 
meteorological stations, insect traps and other sensors data. A combined input gives users (farmers) a 
holistic overview over the farm 

 Hercules - Sustainable futures for Europe’s Heritage in Cultural Landscapes (FP7): Hercules developed 
tools for understanding, managing and protecting landscape functions and values. Sinergise’s role in the 
project was developing a crowd-sourcing cloud GIS platform based on Geopedia framework. Resulting 
products are used both on web and on smartphone devices 

 
The company has strong balance sheet that offers potential for additional finances to be raised by leasing or 
bank debt: 

 strong intellectual property assets, currently valued by management at €2.5 million; 

 more than €1 million of liquid assets, €2 million of annual revenues and has been profitable from the 
establishment on. 

 computer infrastructure valued at over €1 million. 

 Sinergise has its own server room with redundant connectivity, electricity and climate equipment. Its 
server infrastructure contains: 

 multiple redundant load balancers providing load balancing and high availability for application servers; 

 two redundant firewalls; 

 multiple virtualized application servers setup in high availability mode; 
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 primary master database with live replication to hot standby database; 

 backup servers for storing database snapshots and archive logs; 

 triple redundancy storage cluster for binary data storage (map tiles, binary files, etc.) exceeding 20 TB. 

 support servers for logging and monitoring. 
 

No. Collaborator Profile 

C 1 Mr. Grega Milcinski 
 
Grega Milcinski (male), BSc. in Physics, a co-founder and CEO of Sinergise, has been leading 
software development teams for more than 15 years, out of these more than 12 years in the 
field of land administration. He held roles of consultant, project manager, business analyst and 
architect of land administration systems in Europe (Slovenia, Croatia, Macedonia, Azerbaijan, 
Moldova, France) and Africa (Nigeria, Mauritius, Ghana). BSc. in Physics and additional 
general management programme education proved to be a good combination of problem 
solving and managerial skills to benefit company’s customers, making it possible to 
successfully finish a number of projects. He authored and co-authored several papers in the 
field of IT, land administration and agriculture policy. 

C 2 Mr. Miha Kadunc 
 
Miha Kadunc (male), BSc. in Physics. Miha is Chief Technical Officer for Sinergise and is 
involved in most developments in the company. He is tremendously skilled and experienced in 
all relevant technologies, including all major developments for data quality systems in UK, LPIS 
in Slovenia, Croatia and Macedonia and LIS in Mauritius, Nigeria and Tanzania. He has unique 
vision and skill, and provided the key innovation, design and development of many key 
systems including LAVIMS. He is adaptive in view of working environment and team 
infrastructure. He has been working in several teams of different size and on different projects 
in several roles (as a graphical designer, chief architect, software developer, project manager), 
and in different international and multicultural environments. He has excellent communication 
skills, both written and verbal, gained in the full process from technical point of view, and as 
support staff on expert and business meetings. He is capable of comprehension and 
interpretation of wishes and demands of customers, and always incisive and keen to assist in 
the best way possible. He is also skilled in public lecturing and presenting (international 
conferences and university seminars). He is extremely skilled and capable in most 
programming and database languages, as well as graphical design tools and GUI design. 

C 3 Dr. Matej Perse 
 
Matej Perše (male), PhD in Electronics. Matej is a very experienced and articulate software 
architect, with excellent presentation, documentation and quality assurance skills. He is 
specialist in machine learning, doing a PhD in this field and then continuing the work in 
Sinergise, especially in image recognition and property valuation modelling. He has been 
involved in the design, specifications, testing and documentation for several large projects in 
Europe and Africa. 

C 4 Mr. Dragan Vitas 
 
Dragan Vitas (male), BSc. in Telecommunications engineering and Informatics. Dragan is an 
advanced expert in IT, GIS and web technologies, with over 20 years of experience. He has 
been a key developer in several relevant operational systems, including LAVIMS, Land use 
mapping (Slovenia, 2002 - 2005); Land parcel identification system (Slovenia, 2005 - 2012); 
On-the spot controls (Slovenia, 2008 - 2012); Control with Remote Sensing (Slovenia, 2008 - 
2012); General GIS infrastructure at Ministry of agriculture and environment (2003 - 2012); 
Land parcel identification system (Croatia, 2008 - 2012); On-the spot controls (Slovenia, 2010 - 
2012); Control with Remote Sensing (Slovenia, 2010 - 2012); Land parcel identification system 
(Macedonia, 2010 - 2012). He has detailed knowledge and experience in all relevant 
technologies, and intimate knowledge of the Giselle Cadastre suite. 

 

Participants No. 4 Organisation name BARCELONA SUPERCOMPUTING CENTER - 
CENTRO NACIONAL DE SUPERCOMPUTACION 

 
The Barcelona Supercomputing Center – Centro Nacional de Supercomputación (short named as BSC), 
created in 2005, has the mission to research, develop and manage information technology in order to 
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facilitate scientific progress. At the BSC, more than 350 people from 40 different countries perform and 
facilitate research into Computer Sciences, Life Sciences, Earth Sciences and Computational Applications in 
Science and Engineering. This multi-disciplinary approach and the combination of world-leading researchers 
and experts in HPC (High-Performing Computing) with state-of-the-art supercomputing resources make BSC 
unique. 
The BSC is one of the first eight Spanish ‘Severo Ochoa Centre of Excellence” awarded by the Spanish 
Government, as well as one of the four hosting members of the European PRACE Research Infrastructure 
FP7 project. The BSC hosts MareNostrum supercomputer, a Tier-0 PRACE system currently ranked as the 
#12 most powerful supercomputer in Europe (#36 in the world) with 1Pflop/s capacity. In addition, the BSC 
hosts other High-Performance Computing (HPC) resources, among which it is worth mentioning Minotauro, 
one of the most efficient supercomputers in the world (#35 in the last ranking of the top500 green list). 
The Earth Sciences Department at BSC (ES-BSC) has developed into a reference institution in Europe in the 
field of climate predictions, air quality and atmospheric composition modelling. 

Other 

 
The Atmospheric Composition group at ES-BSC aims at better understanding and predicting the 
spatiotemporal variations of atmospheric pollutants along with their effects on air quality, weather and 
climate and contributes to a variety of forecasting activities. The high-performance capabilities of 
MareNostrum and the close collaboration with the HPC experts allow to increase the spatial and temporal 
resolution of atmospheric modelling systems, in order to improve our knowledge on dynamic patterns of air 
pollutants in complex terrains and interactions and feedbacks of physico-chemical processes occurring in the 
atmosphere. Therefore, it represents an excellent infrastructure to carry the Earth system simulations on 
which the ES-BSC is a worldwide reference.  
A core activity of the ES-BSC group is sand and dust storm modelling and forecasting from regional to global 
scales. These activities are considered into ongoing projects like the EU ACTRIS-2 (http://www.actris.eu/), 
Copernicus (CAMS-84) and the International Cooperative for Aerosol Prediction (ICAP, 
http://icap.atmos.und.edu/). As a result of its excellence results on mineral dust field, the BSC hosts both the 
World Meteorological Organisation (WMO) Sand and Dust Warning Advisory and Assessment System (SDS-
WAS) Regional Center for Northern Africa, Middle East and Europe and the first Regional Specialized 
Meteorological Center with activity specialization on Atmospheric Sand and Dust Forecast, known as the 
Barcelona Dust Forecast Center (BDFC) in close collaboration with Spanish Meteorological Agency 
(AEMET). Moreover, from October 2016, ES-BSC is hosting an AXA Chair on Sand and Dust Storms. This 
15-year research programme is not only intended to support the two WMO SDS Regional Centers based at 
BSC, but also to widen the scope and relevance of the mineral dust research at BSC.  
 
Relevant publications/conferences (in the last years): 
 

 Basart, S., L. Vendrell and J.M. Baldasano (2016). High-resolution dust modelling over complex terrains 
in West Asia. Aeolian Research, 23, 37-50, doi:10.1016/j.aeolia.2016.09.005. 

 Gkikas, A., S. Basart, N. Hatzianastassiou, E. Marinou, V. Amiridis, S. Kazadzis, J. Pey, X. Querol, O. 
Jorba, S. Gassó and J.M. Baldasano (2016). Mediterranean intense desert dust outbreaks and their 
vertical structure based on remote sensing data. Atmospheric Chemistry and Physics, 16, 8609-8642, 
doi:10.5194/acp-16-8609-2016. 

 Huneeus, N., S. Basart, S. Fiedler, J.-J. Morcrette, A. Benedetti, J. Mulcahy, E. Terradellas, C. Pérez 
García-Pando, G. Pejanovic, S. Nickovic, P. Arsenovic, M. Schulz, E. Cuevas, J. M. Baldasano, J. Pey, 
S. Remy and B. Cvetkovic (2016). Forecasting the northern African dust outbreak towards Europe in 
April 2011: a model intercomparison, Atmospheric Chemistry and Physics, 16, 4967-4986, 
doi:10.5194/acp-16-4967-2016. 

 Pérez García‐ Pando, C., Miller, R. L., Perlwitz, J. P., Rodríguez, S., and Prospero, J. M. (2016). 
Predicting the mineral composition of dust aerosols: Insights from elemental composition measured at 
the Izaña Observatory. Geophysical Research Letters, 43(19). 

 Soret, A., M. Piot, D.Ortega and S. Basart, ‘Solar power forecasting: application of the NMMB/BSC-CTM 
on-line chemical weather prediction model in central Europe”, 16th EMS Annual Meeting, Trieste, Italy, 
12-16 September, 2016. 

 
For a complete list of publications of the Earth Sciences Department at BSC: 
https://earth.bsc.es/wiki/doku.php?id=publications:publications 
 

No. Collaborator Profile 

C 1 Prof. Carlos Pérez García-Pando 
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Dr Carlos Perez Garcia-Pando (male) is AXA Professor, Ramón y Cajal Researcher and Head 
of the Atmospheric Composition Group at BSC. He holds an AXA Chair on Dust Storms at 
BSC. His research group is composed of ~12 people including senior researchers, postdocs, 
PhD students and technical support staff. His research focuses on understanding the physical 
and chemical processes controlling atmospheric aerosols, and evaluating their effects upon 
climate, ocean biogeochemistry, air quality and health. His core area of expertise is 
atmospheric mineral dust. He is also a model developer with a large experience in 
supercomputers. He is the main developer of the NMMB/BSC–Dust model used in this 
proposal. Previously he has held research positions at the NOAA/National Centers for 
Environmental Prediction, the International Research Institute for Climate and Society, the 
NASA Goddard Institute for Space Studies and Columbia University. He has participated in ~30 
international and national projects (in 7 of them as PI or co-PI). In the US, he has been PI and 
co-PI of competitive projects funded by the Department of Energy, NASA and NOAA. His work 
has resulted in ~60 peer-reviewed publications, 20 chapters in books, proceedings and reports, 
more than 150 contributions to conferences/workshops/seminars (26 as invited speaker) and 
the edition of a book of proceedings (Google scholar; citations 2894; h-index 28). 

C 2 Dr. Sara Basart 
 
Dr Sara Basart (female) received a degree in Physics from the University of Barcelona (UB). 
She studied a Masters in Meteorology and Climatology at the University of Barcelona (UB). Dr 
Basart obtained her PhD degree in Engineering Environmental (Degree of European Doctor) at 
Technical University of Catalonia (UPC) in January 2012 while doing her research at different 
research centres (Centro de Investigación Atmosférica de Izaña, Spain, and Laboratoire des 
Sciences du Climat et de l'Environnement, France). Her main research background covers 
mineral dust modelling, air quality and aerosols. At present, Dr Basart is a researcher in the 
Barcelona Supercomputing Center (BSC). She is the scientist in charge of the WMO Sand and 
Dust Storm Warning Advisory and Assessment System (SDS-WAS) Regional Center for 
Northern Africa, Middle East and Europe, and the Barcelona Dust Forecast Center (BDFC), 
hosted in BSC. She also participates in international projects like the International Cooperative 
on Aerosol Prediction (ICAP) initiative and ACTRIS (ACTRIS and ACTRIS-2). She is leading 
the BSC participation in Copernicus (CAMS-84). She has authored or co-authored more than 
30 peer-reviewed publications in international journals and book chapters. 

C 3 Dr. Albert Soret 
 
Dr Albert Soret (male) holds a PhD in Environmental Engineering from the Polytechnic 
University of Catalonia (Barcelona). He is head of the Services group at BSC-ES. He is a 
postdoc researcher with ten years of experience in earth sciences. His research focuses on 
assessing the impact of climate on socio-economic sectors through the development of user-
oriented services that ensure the transfer of the technology developed and the adaptation to a 
rapidly changing environment. He is Work Package leader within Clim4Energy (Copernicus), 
VISCA (H2020) and MAGIC (Copernicus) and he is also involved in EC-FP7 and H2020 
projects: NEWA, EUPORIAS, SPECS, IMPREX and PRIMAVERA. 

 

Participants No. 5 Organisation name SolarMENA Enerji ve Cevre Teknolojileri Ith. Ihr. Tur. 
Ins. San. Tic. Ltd. Sti. 

 
SolarMENA Energy and Environment Ltd. which is located in İzmir/Turkey is the local partner of Fraunhofer 
ISE in Turkey by offering quality assessments for every stage of photovoltaic power plants, from planning to 
long-term operation. 
The extensive, complete testing of entire photovoltaic plants includes visual plant inspections, thermography 
and the identification of actual levels of performance. Purpose of the inspections carried out by Fraunhofer 
ISE-SolarMENA Ltd. is the identification of defects or deficiencies of a photovoltaic installation. All the tests 
are performed with approved procedures according to the current state of the art. SolarMENA-Fraunhofer 
partnership advises and provides know-how and technical facilities and services. 

Other 

 
Relevant publications and/or relevant products, services or achievements: 
 

 Preparation of technical specifications 
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o Reviewing the project field and making the pre-feasibility of the field. 
o Pre-assessment report (by assessing the documents of the EPC company) 
o Preparation of Yield Assessment Report by assessing the documents of the EPC company 
o Progress reports and checks during the installation 
o Reporting the technical progress of the project by field visit and technical checks 
o Final acceptance testing and test report 
o Conformity and reporting of the commissioning of the plant to the Investor. 
o Monitoring reports 
o Monitoring Service at the end of the project to the commissioning of the plant. Basis of the 

electronical monitoring report is the data from the EPC’s monitoring system which is integrated in 
the PV power plant. 

 
Relevant previous projects or activities, connected to the subject of this proposal: 
 
1. Ref.: Technical Consultancy Service for 11,2 MWp PVPS, Kayseri, Bayraktar Construction Co.Yield 

Assesment / Progress Check / Final Acceptance Tests / Annual Performance Monitoring. 
2. Ref.: Technical Consultancy Service for 701,2 kWp PVPS İzmir, TARİŞ Olive Oil Agriculture Industry 

And Trade Inc. Yield Assesment / Final Acceptance Tests. 
3. Ref.: Technical Consultancy Service for 10,2 MWp PVPS, Elazığ, SOLENTEGRE GES, Akfen Co. Yield 

Assesment / Progress Check / Module Tests at the Accredited Labs/ Final Acceptance Tests / Annual 
Performance Monitoring. 

4. Ref.: Technical Consultancy Service for 5,2 MWp PVPS, Konya, GİTAŞ Energy Co. Final Acceptance 
Tests. 

5. Ref.: Technical Consultancy Service for 15 MWp PVPS, Mersin, Tiryaki Co. Preparation of Technical 
Specifications / Assessment of EPC Contractor Offers / Yield Assessment / Soiling Test / Progress 
Checks /Final Acceptance Tests / Annual Performance Monitoring. 

 
Significant infrastructure and/or major items of technical equipment, relevant to the proposed work: 
 

 Halm I/V curve tracer field equipment. 

 Flir Cam,Thermal Imagers. 

 Datalogger’s with high sensitivity irradiation, temperature sensors. 

 Various mechanical tools and connectors, cables. 
 

No. Collaborator Profile 

C 1 Dr. Mete Cubukcu 
 
Mete Cubukcu (male) earned a degree in Electrical and Electronic Engineering from the 
Karadeniz Technical University in 2002. He has been continued his academic studies at Solar 
Energy Institute of Ege University (EU-SEI) as a full-time researcher since 2004. He earned a 
master and PhD degree in EU-SEI in 2006 and 2011, respectively. He joined the Fraunhofer 
Institute for Solar Energy Systems ISE for his post-doc studies in 2013. Dr. Cubukcu continues 
to lecture and also lead his master/PhD students at EU-GEE as assistant professor. Since the 
last quarter of 2013, he is the manager of SolarMENA Energy and Environment Technologies 
Co. SolarMENA is a R&D and quality focused SME company which is located in İzmir/Turkey. 
Dr. Cubukcu leaded to the establishment of SolarMENA by following his researches on Ege 
University Solar Energy Institute (EU-GEE), İzmir/Turkey and Fraunhofer Solar Energy Institute 
(ISE), Freiburg/Germany in the topics of quality assurance of photovoltaic power ssysteös. 
Besides having academic background, Dr. Cubukcu is also experienced in non-govermental 
organizations (NGOs). He was the general secretary of UFTP (Turkish Photovoltaic 
Technology Platform) during 2008-2012 covered public bodies, local authorities, universities, 
trade and professional chambers and industrial companies. He took charge in International 
Solar Energy Society (ISES) – Europe Board and GUNDER (Turkish Solar Energy Association 
& ISES-Turkey Section) Board of Management. Additionally, he was the Ex-Co Turkey 
representative of IEA-PVPS (International Energy Agency - Photovoltaic Power Systems). 

C 2 Mr. Anil Akanalci 
 
Anil Akanalci (male), born in Izmir/Turkey 1992, graduated from Izmir University of Economics 
in 2015 as an Electronic and Telecommunication Engineer. Main competent is embedded 
systems, microcontrollers and microprocessors. Currently working in SolarMENA as a field and 
also project engineer in PV system industry. Also in the mean time studying at Ege University 
in Solar Energy Faculty for master programme. 

This proposal version was submitted by Pawanjeet DATTA on 01/03/2017 16:59:01 Brussels Local Time. Issued by the Participant Portal Submission Service.



ArraGIS H2020-EO-2017 

01.03.2017 66 

 

Participants No. 6 Organisation name ARCOR ENERJI SISTEMLERI 

 
ARCOR is a renewable energy EPC company located in US, with branch offices in Turkey, India and 
Benelux countries. In addition to EPC services, because ARCOR is also an investor, it performs O&M 
services for its own power plants as well as for power plants of other investors. Most of its projects are 
installed in central Turkey and we think these power plants might provide unusual inputs in terms of soiling 
effects investigation on solar PV power plants. 

Other 

 
Significant infrastructure, major items of technical equipment, relevant to the proposed work: 
 
Meteorological station composed of pyranometer, reference cell, wind sensor and temperature sensors are 
employed along with professional data collection and monitoring systems at our sites. 
 

No. Collaborator Profile 

C 1 Mr. Mehmet Kapusuz 
  
Mehmet Kapusuz (male) has a MSc. Energy Engineering degree from Aachen University 
Germany. He has been working in energy sector for about 15 years. He worked as project 
engineer, global vendor support, technical expert, process leader at various companies like 
Schüco, Siemens, Enerjisa/EON. At present, he works for Seul Group Companies the Chief 
Technology Officer of the group. Besides he continues PhD study at Ege University Izmir 
Turkey in Solar Energy Institute. 

C 2 Mr. Erman Çakal 
 
Mr. Cakal (male) has received a bachelor degree of civil engineering in 2000, and completed 
his MSc. degree in 2003. He has 16 years of experience in business operations in mostly 
energy sector in which 11 years has been spent in mid & senior management roles. He is 
experienced in mostly renewable energy, project management and budgeting. He is familiar 
with the Turkish electricity market and regulations, having a great achievement for acquisitions 
of energy companies and experience for performance of DD studies with a total installed 
capacity of more than 1000 MWs. He performed re-structuring & integration of a companies in 
Turkey after acquisition of several renewable projects. He is a strong, engaged and visionary 
leader, motivator and team player with effective leadership, communication, decision making, 
problem solving and interpersonal skills, together with a long term corporate focus and value 
addition with a proven operational performance and achievements in the delivery of 
planned/budgeted results through empowerment, development and utilization of people, 
process, system and relations. 

C 3 Mr. Ömer Faruk Yıldız 
 
Ömer Faruk Yildiz (male) graduated from Istanbul Technical University Electrical Engineering 
department in 2015. He has been studying renewable energy systems since the beginning of 
his career. He made solar power plant feasibility, efficiency studies, cost benefit analyses, 
design, calculation and costing of a real-time feasible plant. So far, he has been involved in 
installation of more than 20 Wp Solar PV projects in Turkey. He works as the Site Chief of 
ARCOR in Turkey projects. 

C 4 Mr. Ozan Mehmet Eder 
 
Ozan M. Eder (male) received a Bachelor degree in Electrical and Electronics Engineering from 
Yeditepe University and has worked as a project engineer since 2015. He completed his 
Bachelor degree with a thesis which is related with energy efficiency improvement on PV 
systems. He’s experienced with PV system design, site construction, evaluating due diligence 
reports of PV projects, preparing proposals for investors in ARCOR. 

 

Participants No. 7 Organisation name ELECTRICITE DE FRANCE 

 
EDF is a utility company producing electricity. End of 2013, 1 GWp of PV has been installed all over the 
world. EDF R&D is a large R&D facility (about 2000p) with many transversal competences, necessary in all 
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business units of Electricité de France. 

Other 

 
Relevant publications and/or relevant products, services or achievements: 
 

 Mike Van Iseghem, Khalid Radouane, Michael Deceglie, Sarah Kurtz, (EDF & NREL) - The PVQAT 
Soiling Collaborative, PVSEC 2014, 5CV.2.25 

 
Relevant previous projects or activities, connected to the subject of this proposal: 
 

 EDF works on the soiling issue for PV since 2010, mainly by litterature reviews, expert meetings (EDF is 
co-leading PVQAT WG12 specificaly on soiling and dust, which contains currently 100 members from 
which many are located in the MENA region 

 
Significant infrastructure and/or major items of technical equipment, relevant to the proposed work: 
 

 Indoor PV module lab (PV-LAB) with flasher, e-lum, climatic chambers, UV 

 outdoor PV module and string test lab (PV-ZEN) with studies on strings of modules under natural 
sunlight 

 

No. Collaborator Profile 

C 1 Dr. Mike Van Iseghem 
 
Mike Van Iseghem (male) (EDF R&D) is founder and co-chairing WG12 of PVQAT together 
with Matthew Muller and David Miller from NREL. This WG12 is on soiling and dust of PV. Mike 
is in contact with more than 90 experts all over the world in the area of soiling mitigation for PV. 
This workgroup in 4 areas in order to stimulate the efficiency of the discussions and 
exchanges. a. modelling of dust b. soiling sensors c. cleaning solutions d. indoor analysis, 
coating development. 
He is in direct contact with EDF Energies Nouvelles who is the industrial B.U. developing new 
PV plants, does O&M 

C 2 Dr. Didier Binesti 
 
Didier Binesti (male) is heading the R&D project on electricity produced from PV. He 
supervises the whole PV performance and aging area within EDF. 
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4.2. Third parties involved in the project (including use of third party 

resources) 

  

Does the participant plan to subcontract certain tasks (please note that core tasks of the project should 
not be sub-contracted) 

 
NO 

Does the participant envisage that part of its work is performed by linked third parties  
NO 

Does the participant envisage the use of contributions in kind provided by third parties (Articles 11 and 
12 of the General Model Grant Agreement) 

 
NO 

  

 

  

This proposal version was submitted by Pawanjeet DATTA on 01/03/2017 16:59:01 Brussels Local Time. Issued by the Participant Portal Submission Service.



ArraGIS H2020-EO-2017 

01.03.2017 69 

5. Ethics and Security 

 

5.1. Ethics 

There are no ethical issues with this project. 

5.2. Security 

 activities or results raising security issues: NO 

 'EU-classified information' as background or results: NO 
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