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Executive Summary

Within EU-SOLARIS, we can count 13 Research Infrastructures (RI) that cover a large range of
services, equi pment , temperatures, power s é availab
available for access have never been assessed to see if this really fits the requirements that the user

needs. In this sense, there is a real importance to carry out this assessment to be sure that the existing

CSP infrastructures corresponds to what a user needs and can also be improved to better fit these

needs.

The EU-SOLARIS Task 5.3, part of the Work Package (WP) 5 of the project aims at collecting the user
needs and requirements in regards to the services and equipment offered by Concentrated Solar Power
(CSP) infrastructures within EU-SOLARIS. The final goal of this task is to assess the replies from the
users. This is particularly important since the analysis of the results of the questionnaire will help EU-
SOLARIS to see what the needs are and how the already existing infrastructures should improve. This
could have an impact on the business plan.

For this aim, a questionnaire has been drafted and sent to a list of users (at a worldwide level). The
targeted group were those who have already had an access and use of the infrastructure in order to get
their feedback on what could be improved regarding what they already used but missed during their
access. Another group was those who have not yet had an access to the infrastructure but are related
to CSP and could be interested in accessing these infrastructures. Their feedback is important to be
able to know the needs of future users.

The questionnaire was sent on the 30" of April 2014 through the Survey Monkey platform and is
presented in this deliverable. Within 3 months, 186 replies have been collected and are presented in
this milestone.

When checking who has replied, the repliers were mostly experienced people from many different
scientific fields related to Concentrating Solar Thermal (CST). Most of the repliers, as expected, were
from the public sector (90%) and 10% from the private sector. It should be noted that 70% of the replies
are former users from our RIs, both from private or public sector.

Based on the interpretation of their answers to the questionnaire, the main information is about the
access fees which provides hints to EU-SOLARIS on how to accommodate the access fees depending
on the origins of the users. The repliers from the industry do not need external funds to access the
installation whereas the repliers from the public sector would not be able to access the installations
without a free access fee scheme. Overall, 65% repliers have benefited from a free access to the Rls
mostly funded by national or European funds. It is also interesting to note that the private sector think
that there is a lack of access to RIs which should orientate EU-SOLARIS towards improving
communication with the private sector to inform about access opportunities.
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In regards to the needs for the infrastructures, the three main topics that were ticked are:
- Testing of working fluids
- Testing of thermal storage
- Testing of solar reflectors

EU-SOLARIS should in this sense orientate its activities towards the development of improved
infrastructures to be able to provide to the users these research activities.

In regards to the services needed by the users, the three main topics ticked were:
- Software for modelling
- Optical characterization
- Thermal properties measurement

In regards to the first topic, we did not receive more information on what was needed. The repliers that
have ticked this question will be contacted later on to get more information on which requirements they
needs for modelling.

For the training needs, it is important to note that 70% ofthe r epl i er s consi der
This can be understood by the fact that most of the repliers have already used the infrastructures and in
this sense, they dondét need new training on the
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Introduction

The EU-SOLARIS vision is to further assist the Concentrating Solar Thermal and Solar Chemistry
Technologies deployment by enhancing the research infrastructures development and Research and
Technological Development (RTD) coordination. EU-SOLARIS is expected to be an entity, where
industrial needs and private funding will play a significant role, along with the public funds.

The current project addresses the Preparatory Phase of EU-SOLARIS in order to bring EU-SOLARIS at
a level of joint maturity. This initiative, included in the 2010 European Strategy Forum on Research
Infrastructures (ESFRI) Roadmap, currently involves 15 partners (13 key Scientific Centres, 1 Ministry
and the European STE Industry Association) which provide an excellent mix representing all actors
relevant for supporting the further development of the Solar Thermal Electricity Research. Given that
this technology is to a decisive extent Industry driven, the inclusion of the STE Industry has been
considered necessary. With this in mind the involvement of industries within the project is assured
through the partner participation of the European Solar Thermal Electricity Industry Association,
(ESTELA). In addition, the support of the various stakeholders such as national and regional
governments, renewable energy agencies, and funding bodies will be represented through an Advisory
Board.

The duration of the Preparatory Phase is four years starting from November of 2012. The EU-SOLARIS

projectisco-f unded by the European WkrProgramine. Tie ewceesstohthisFr a me wo

initiative will be the establishment of a new governance body, aided by sustainable financial models.
EU-SOLARIS will be a valuable instrument for maintaining the European STE research and industrial
sector in its present position of leadership.

Thi s internal deliverable falls within the frameworKk

Activity & Logistical Wor k 0. The overall objectives

the user community in STE and to best prepare the implementation and management of the
implementation phase of EU-SOLARIS. For this purpose, fostering communication with the users and
especially assessing their requirements for the CSP infrastructures will be of primary importance in
order to improve the services EU-SOLARIS will be able to provide.

With this in mind, Distributed Facility & Logistical activities will focus on the following points:

A Establishing relations with related infrastructures or initiatives and possible synergies to produce
a guide of best practices to enhance the integration of EU-SOLARIS into the landscape of EU
large scale infrastructures.

A Enhancing relations with user communities by creating a user database and using a commercial
contact database software to facilitate communication with the users.

A Assessing the user requirements by sending a questionnaire in order to know how EU-SOLARIS
could be improved to best fit the needs of the users.
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A Creating a good working methodology for the implementation of EU-SOLARIS after the
Preparatory Phase (PP). The work will focus on internal and external communication, risk and
contingency management, quality control, logistical support, e-infrastructure design.

This report presents the second action taken within the framework of the task 3 for the assessment of
the user requirements.

This milestone presents the replies to the questionnaire used to list the user needs and which has been
sent to the contact database drafted in the task 5.2.
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EU-SOLARIS User questionnaire 1
Summary of the analysis

The questionnaire as presentedi n t he del i ve-SE®bARI|I BEDGs8r (AEYuhas ement s
been sent to 800 contacts thanks to the platform Survey Monkey. You can find in the Annex 1, a

screenshot of the welcome page of the questionnaire. Below is the analysis of the replies. Be aware

that most questions allowed multiple answers, so we cannot add the separate percentages for each

answer to associate bigger trends and determine their total weight.

To proceed with the analysis, we will go one by one with the questions of the questionnaire. Some
information is confidential and will therefore not be presented here, such as the name of the repliers.

We have chosen to analyze the answer along 3 axis: first from a general point of view (all the replies),

then separately from the point of view of public sector repliers and then from the private sector repliers.

It is indeed interesting to highlight the differences of experiences and requirements from these two
publics. The filtering has been made based on t he
organizationa In order to ease the reading of this analysis, we have added colored frame around the

presented raw results: green for the general replies, orange for the public sector and blue for the private

sector.

After the presentation of the raw results, we propose the key elements that caught our attention from
each set of replies and each question. A short summary of the main points is presented just below.

Overall analysis

Who has replied?

As indicated above, we have chosen to highlight the differences or similitudes between repliers from
private sector (10% of the repliers) compared to public sector (84% of the repliers), given that their
relative weight is disproportionate hence the general answer is neatly more drawn by the public sector
repliers.

The repliers are mostly experienced: researchers and developers, as shown by question 9.

As additional foreword, as shown by question 29, two-third of the repliers are former users of EU-
SOLARIS RIs. One third of the repliers have either never used our RIs or used RIs from external
institutions.

What are they working on and with?

As common for both public and private sector, most repliers are working with modeling or thermal
conversion, then thermal storage. The public sector repliers are then mostly working on material
science, whereas the private sector repliers are working with solar resources, as shown by question 10.
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A small but neat trend of users is working with medium scale power (5 to 500 kW), where public sector
users are typically then working with smaller power and private sector with higher power, as shown by
question 13.

The most representative technologies are parabolic troughs and towers, where the troughs are
overwhelming for the private sector repliers (68% vs 38% for towers) but equal for the public sector
users. About one third of the repliers is using troughs, towers or solar furnaces, the latter is on the
contrary in the tail pack for the private sector. The third main technology used by the private sector
users is linear Fresnel, which is in the public sectord sail pack. You can refer to question 12 for more
details.

What do they want?

Based on questions 15 to 21, no striking trend of component or system evaluation can be sorted out,
except an interest for receivers, either from an HTF point of view or the receivers themselves, then on
thermal storage. The interest is indeed otherwise quite distributed on the proposed items. For the
detailed results, you can refer to these questions per technology.

As services, the main need is for software modeling, then physical properties evaluation (bulk, surface,
thermal, optical properties) and weather related. Refer to question 22 for detailed results.

From a ©practical point of Vi ew, to run t hehave
requirements, the request are first about instrumentation topics, then for fluids and power, as detailed
by question 23.

Relation to EU-SOLARIS

As quoted above and shown by question 26, most of the repliers are former users.

A lack of information is generally put forward as the reason for not having used yet an EU-SOLARIS RI,
as shown by question 27. In this sense, communication has to be emphasized.

Otherwise, nearly all the repliers have positive feelings about the provided access (question 28).

Most repliers from the public sector have benefitted from free access whereas the private sector repliers
have mostly paid totally or partially. When the access was paid, money comes mostly from public
funding (EU then national) for the public sector repliers, or from internal funding for the private sector
repliers. You can refer to question 29 and 30 for more details.

Can they afford paying for the access fee?
Question 31 shows that the public sector repliers are not confident in finding external funds to pay for
the access fees, whereas the private sector repliers consider that they would be able to find funding.

If EU-SOLARIS implement a payment for the access, the private would not be bothered about that,
whereas the public sector would have to adapt. One of the funding schemes that already exists for
accessing STE installations and used by the users is the European project SFERA where the access is
entirely paid by the project and the users do not have to pay anything, even their transport. It would be
important that EU-SOLARIS can envisage at some point the same kind of scheme in order to promote
the use of the installations for the public sector.
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Detailed results and analysis

1. First name (confidential)

2. Family Name (confidential)

3. Email Address (confidential)

4. Telephone Number (confidential)

5. Organisation Full Name (confidential)

6. Organisation Acronym (confidential)

7. Address of your Organisation (confidential)
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8. Type of Organisation
All replies
Type of Organisation
Answered: 188 Skipped: 0
100%
G0%
G0%
40.43%
34.04%
40%
10.64%
20% 5.85% 4.79% 4.26%
0%
Public University Public or Small and Large Other
Research Private Medium Enterprize (please
Institute Mon-profit Enterprise {+ 250 specify)
Organisa... employees)
Answer Choices Fesponzes
Public Research Institute 40.43% 76
University 34.04% G4
Public or Private Non-profit Organisation 10.64% 20
Small and Medium Enterprige 5.85% 11
Large Enterprise (+ 250 employees) 4,79% 9
Other (pleagse specify) Responzses 4, 26% 2]
Total 188

As expected, a higher number of research institutes and universities have replied.
This corresponds to 89.37% of the replies to the questionnaire.

After verifying the replies, the category Public Research Institute, Universities, Public or Private Non-
profit Organization (PPNO) and other have been gathered altogether. Indeed, the participants that have
ticked the PPNO and Other category all belongs to research organisations and their replies will be
counted in the research category apart from the industry replies.
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9. Position in your Organisation
All replies
Position in your Organisation
Answered: 188 Skipped: 0
100%
80%
AT7.45%
B0%
40%
19.15%

12.23%

20%

— ]
0%
Researche Professor Student Csp Commercia Policy Other
r Meacher Plants | maker {please
Operation (develope specify)
&... Fyoan
Answer Choices Responses

Researcher 57.45% 108
ProfessorTeacher 19.15% 36
Student 5.32% 10
C 5P Plants Operation & Management 2.13% 4
Commercial (developer, technology provider, supplier...) 3.72% T
Policy maker 0.00% 0
Other (please specify) Responses 12.23% 23
Total 185

As expected, when considering all replies (private and public) most of the repliers are researchers. It is
interesting to note as shown in the figure below that even with the private sector, 25% of the replies
come from the research community.
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Replies from private
Position in your Organisation
Answered: 20 Skipped: 0
100%
G0%
G0%
40% 25.00% 30.00%
20.00% 20.00%
0%
Researche Professor Student Csp Commercia Policy Other
r Meacher Plants | maker (please
Operation  (develope specify)
. .

Answer Choices Responzes
Researcher 25.00% =]
ProfessoriTeacher 0.00% W]
Student £.00% 1
C5P Plants Operation & Management 20.00% 4
Commercial (developer, technology provider, supplier...) 30.00% 4]
Policy maker 0.00% i)
Other (please specify) Responses 20.00% 4

Total 20
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lll. Your Field of Work
10. Tick your corresponding scientific field
All replies
Tick your corresponding scientific field
Answered: 173 Skipped: 15
100%
80%
51.45%
E0%
43.35%
3N.T79%
40% 2% e
20-81%47.92% 16.18%
0% I . . 12?2%1“%% 10.40%% q.25%
0%
Modeli Therma Materi Therma Solar Optica Fluid Chemislinstru Other MechanContre
ng | al | Resour | Dynami try mentat (pleas ics |
& Conver Scienc Storag ce Scienc cs ion e Sciend
Simula sion e e e Spe... e
tion
Answer Choices Responses
Modeling & Simulation 51.45% a9
Thermal Conversion 43.35% 75
Material Science M.TY% 55
Thermal Storage M.21% 54
Solar Resource 27.75% 48
Optical Science 20.81% 36
Fluid Dynamics 17.92% k1
Chemistry 16.18% 25
Instrumentation 12.72% 22
Other (pleage specify) Responses 10.98% 19
Mechanics 10.40% 18
Confrol Science 9.25% 16

Total Respondents: 173
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Repliers from public :
Tick your corresponding scientific field
Answered: 154 Skipped: 14
100%
80%
goe  20.00%
42.21%
3312%
40% 29-87% 5 o7%
2[).?3%2[}_13%13_13%
_— I . 11.69% 11.69% 10,39% 9,749,
0%
Modeli Therma Materi Therma Solar Optica Fluid Chemislnstru Other Contro Mechs
ng | al | Resour | Dynmami try mentat (pleas | ics
& Conver Scienc Storag ce Scienc cs ion e Scienc
Simula sion e e -] gpe. €
tion
Answer Choices Responses
Maodeling & Simulation &50.00%% 7
Thermal Conversion 42.21% 65
Material Science 3342% 51
Thermal Storage 29.87% 46
Solar Resource 25.97% 40
Optical Science 20.78% 32
Fluid Dynamics 20.13% ki
Chemistry 18.18% 28
Instrumentation 11.69% 18
Other (please specify) Responses 11.69% 18
Control Science 10.39% 16
Mechanics 9.74% 15

Total Respondents: 154
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Replies from private:

Tick your corresponding scientific field

Answered: 19 Skipped: 1

100%
50%
63.16%
52.63%
60%
42.11% 42.11%
40%
21.05% 21.05% 21.05%
15.79%
. [
0%
Modeli Therma Solar Therma Optica Materi Instru MechanOther Contro Fluid Chemi
ng | Resour | | al mentat ics (pleas | Dynami try
& Conver ce Storag Scienc Scienc ion e Scienc cs
Simula sion ] e g spe. €
tion
Answer Choices Responses
Modeling & Simulation 63.16% 12
Thermal Conversion 52.63% 10
Solar Resource 42.11% g
Thermal Storage 42.11% g
QOptical Science 21.05% 4
Material Science 21.05% 4
Instrumentation 21.05% 4
Mechanics 15.79% 3
Other (please specify) Responses 5.26% 1
Control Science 0.00% 0
Fluid Dynamics 0.00% 0
Chemistry 0.00% 0

Total Respondents: 19

For both public and private, we can see that the two main scientific fields represented in this survey are
the same with modeling & simulation as first and thermal conversion as second. However, for the third,
this is material science for the public but solar resource for the private.
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11. Give precisions on how your field of work is or could be related to CST and high temperature
Processes

The repliers have given precisions on their research and links to CST and high-temperature processes.
The results are presented in the Annex. No different trends have been observed compared to question
10.

12. Which of the following CST research infrastructures do you use? (Several items may be marked)

Which of the following CST research
infrastructures do you use? (several items
may be marked)

Answered: 173 Skipped: 15

100%
0%
B0%
38.15%
0% 32.95% 30.06%
2254%  20.23%  19.65%
' 17.92% 44 45
b . - -
0%
Paraboli Solar Solar Solar Fresnel Paraboli MNone Other
C Tower Furnace Simulato  Linear c Dish yet CST
Trough r infrastr
uctur...
Answer Choices Responses
Parabolic Trough 38.15% 66
Solar Tower 32.95% a7
Solar Furnace 30.06% 52
Solar Simulator 22.54% 4
Fresnel Linear 20.23% 35
Parabolic Dish 19.65% 34
None yet 17.92% K]
Other CS5T infrastructures relevant for your activities (please specify) Responses 14.45% 23

Total Respondents: 173
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Replies from public

Which of the following CST research
infrastructures do you use? (several items
may be marked)

Answered: 154 Skipped: 14

100%
80%

60%

A% 3p47%  32.4T%
40%

22.73%
20.13%
18.83%  18.83% 14.94%

o Paraboli Solar Solar Solar Parabaoli Fresnel None Other
C Tower Furnace Simulato ¢ Dish Linear yet CST
Trough r infrastr
uctur...
Answer Choices Responses

Parabolic Trough 34.42% 53
Solar Tower J32.47% a0
Solar Furnace 32.47% 50
Solar Simulator 22,73% 35
Parabolic Dish 20,13% K |
Fresnel Linear 18.83% 29
None yet 18.83% 29
Other CS5T infragtructures relevant for your activities (please specify) Responszes 14.94% 23

Total Respondents: 154
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Replies from private

Which of the following CST research
infrastructures do you use? (several items
may be marked)

Answered: 19 Skipped: 1

100%
a0%  68.42%
G0%
36.84%
40% 31.58%
21.05%
15.79%
0% . 10.53% 10.53% 10.53%
0%
Paraboli Solar Fresnel Solar Paraboli Solar None Other
c Tower Linear Simulate ¢ Dish Furnace yet CS5T
Trough r infrastr
uctur...
Answer Choices Responses
Parabolic Trough 68.42% 13
Solar Tower 36.84% T
Fresnel Linear 31.58% B
Solar Simulator 21.05% 4
Parabolic Dish 15.79% 3
Solar Furnace 10.63% 2
None yet 10.53% 2
Other CST infrastructures relevant for your activities (please specify) Responses 10.53% 2

Total Respondents: 19
Three technologies are mostly representated and used each by about one third of the public sector
repliers : parabolic troughs, solar towers and solar furnaces.

However, as expected based on the share of the commercial plants current market, the repliers from
the private sector use twice more the parabolic troughs than the other technologies : 68% vs 36% for
the solar towers and then the linear Fresnel.
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13. Which thermal power do you use for your activities?
Which thermal power do you use for your
activities?
Answered: 173 Skipped: 15
100%
0%
G0%
39.31%
2%
40% 26.59%
13.87% 17.34%  q387%  15.03%
- -
0%
Less Between Between Between Between More Mot
than 1kW 1and 5 5 and 500 500 kKW MW and 5 than 5 applicabl
kW kW and 1 MW MW MW e
Answer Choices Responzes
Less than 1kW 13.87% 24
Between 1 and 5 kW 31.21% 54
Between 5 and 500 kKW 39.31% =ta]
Between 500 KW and 1 MW 17.34% 30
Between1 MW and 5 MW 13.87% 24
More than 5 MW 15.03% 26
Mot applicable 26.59% 45

Total Respondents: 173
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Replies from public
Which thermal power do you use for your
activities?
Answered: 154 Skipped: 14
100%
B0%
E0%
39.61%
33A2%
40% 27.27T%
14.29% 16.88% 12.99%
0% 11.04%
0%
Less Between Between Between Between More Mot
than 1kW 1and 5 5 and 500 500 kW MWand5 than 5 applicabl
kW kW and 1 MW MW MWW e
Answer Choices Responses
Less than 1kW 14.29% 22
Between 1 and 5 KW 3312% 51
Between 5 and 500 kKW 39.61% E1
Between 500 kKW and 1 MW 16.88% 26
Between1 MW and 5 MW 12.99% 20
Maore than 5 MW 11.04% 17
Not applicable 27.2T% 42

Total Respondents: 154
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Which thermal power do you use for your

=
Ca
ES

g0%

60%

40%

15.79%

activities?
Answered: 19 Skipped: 1
36.84%
21.05%

47.37%

21.05%

Milestone 27

21.05%

b = - - - -

0%
Less
than 1kW

Answer Choices
Less than 1kW
Between 1 and 5 kW
Between 5 and 500 KW
Between 500 kW and 1 MW
Betweend MW and 5 MW
More than & MW
Not applicable

Total Respondents: 19

Between
1and5
kW

Between
5 and 500

kW

Between
500 kW
and 1 MW

Between More
MW and 5 than 5
MW MW

Responses
10.53%
15.79%
36.84%
21.05%
21.05%
47.3T%

21.05%

Mot
applicabl
e

Whatever their original sector, most repliers currently work at a thermal power between 5 and 500 kW.
There is a trend that the public sector works at this scale and lower, whereas the private sector repliers
work mostly starting from this scale and higher.
It is indeed remarkable that the private sector repliers currently work on bigger installations than public
sectors users: a majority works beyond 5 MW. We therefore presume that they work mainly on
commercial plants rather than on pilot or laboratory plants.
We have also noted that the comments for this question mention that power above 1 MW is needed for
upscaling the applications currently tested at lower power.
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14. Which range of temperature are you working with?
All replies
Which range of temperature are you
working with?
Answered: 173 Skipped: 15
100%
S0%
B0%
33.53%  31.79%
40% 2T.75% 2T AT%
22.54%
16.18%
20% 11.56%
2.8% -
|
0%
Less Between Between Between Between Between More Not
than 250 and 400 and 600 and 1000 1500°C tham applicab
250°C 400°C 600°C 1000°C and and 2000°C le
1500=C 2000°C
Answer Choices Responzes
Less than 250°C 22.54% 39
Between 250 and 400°C 27.75% 45
Between 400 and 600°C 33.53% 58
Between 600 and 1000°C 3.79% 55
Between 1000 and 1500°C 2T AT 47
Between 1500°C and 2000°C 11.56% 20
Maore than 2000°C 2,89% o
Not applicable 16.18% 28

Total Respondents: 173
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Replies from public
Which range of temperature are you
working with?
Answered: 154 Skipped: 14
100%
B0%
G0%
3312%
40% NAT% 29 27%
24.03% 24.68%
16.88%
12.99%
20%
3.25% -
|
0%
Less Between Between Between Between  Between Maore Mot
than 250 and 400 and 600 and 1000 1500°C than applicab
250°C 400°C 600°C 1000°C and and 2000°C le
1500°C 2000°C
Anzswer Choices Responses
Less than 250°C 24,03% kT
Between 250 and 400°C 24,68% 35
Between 400 and 600°C NAT% 45
Between 600 and 1000°C 3312% L |
Between 1000 and 1500°C 29.22% 45
Between 1500°C and 2000°C 12.99% 20
More than 2000°C 3.25% =
Mot applicable 16.88% 26

Total Respondents: 154
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Which range of temperature are you
working with?

Answered: 19 Skipped: 1

100%
80%
52.63% 52.63%
60%
40%
21.05%
gy 10.53% . 10.53% 10.53%
0%
Less Between Between  Between  Between  Between More Not
than 250 and 400 and 600 and 1000 1500°C than applicab
250°C 400°C 600°C 1000°C and and 20007C le
1500*C 2000°C
Answer Choices Responses
Less than 250°C 10.53% 2
Between 250 and 400°C 52.63% 10
Between 400 and 600°C 52.63% 10
Between 600 and 1000°C 21.05% 4
Between 1000 and 1500°C 10.53% 2
Between 1500°C and 2000°C 0.00% 0
More than 2000°C 0.00% 0
Not applicable 10.53% 2

Total Respondents: 19

The public sectors repliers work nearly evenly from low temperature (less than 250°C) up to medium
and high temperature (up to 1500°C). Barely less work at temperature between 1500 to 2000°, probably
corresponding to more challenging technologies and / or longer time to market.

The private sector repliers work significantly at the current operating plants temperature : 250 to 400°C
(typically trough and fresnel technologies) and 400 to 600°C (typically molten salt technologies on
trough or towers). Interestingly, the second set of answers from the private sector is the use of higher
temperature (above 600°C, such with newer HTF), rather than the low temperatures (less than 250°C,
for example industrial steam generation).
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IV. Your needs of CST Research Infrastructures for your activities

Milestone 27

15. Your needs of CST Research Infrastructures for crosscutting activities related to CST plants

All replies

Answer Choices

100%

0%

G0%

40%

20%

0%

Your needs of CST Research
Infrastructures for cross-cutting activities
related to CST plants

Answered: 163 Skipped: 25

34.97% 3, 74933.74%

I 24.54%24.54%03.31%2.00% g 409t8.40%

Testing of solar reflectors

Testi Testi Testi Testi Testi Testi Equip Therm Testi Testi Other Testi
ng ng ng ng ng ng ment al ng ng {plea ng
of of of of of of calib insul of of e of
worki therm solar optic hybri new ra.. at.. new solar sp.. water
ng.. al. re..  ala. di... PO COui M ir...
Responses
Testing of working fluids (Heat Transfer Fluids or Heat Storage Medium) 34.97%
Testing of thermal storage prototypes 33.74%
33.74%
Testing of optical coatings (i.e, selective and/or anti-reflective coatings) 24.54%
Testing of hybridization concepts 24.54%
Testing of new power conversion cycles 23.31%
Equipment calibration (flowmeter, pyrheliometers, radiometers, ..) 22.09%
Thermal insulation analysis and evaluation 18.40%
Testing of new cooling systems 18.40%
Testing of solar mirror washing devices 14.11%
Other (please specify) Responses 14.11%
Testing of water freatment technelogies (desalination, detoxification, ...} 12.88%
11.66%

Not Applicable

Total Respondents: 163
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Your needs of CST Research
Infrastructures for cross-cutting activities
related to CST plants

Answered: 145 Skipped: 23

100%
a0%
G0%

34.48%83.10%31,72%

40%
23.45%92 07922.07%21 38%, 93%97.94

015.17%, 2.41%12.41%1,03%

il e
| I
0%

Testi Testi Testi Testi Testi Testi Equip Therm Testi Other Testi Testi Mot

ng ng ng ng ng ng ment al ng {plea ng ng Appli

of of of of of of calib  insul of se of of cable

solar worki therm optic hybri new ra.. at.. new sp.. water solar

e Mo ala. al. di... PO COu tr... Mi..

Answer Choices Responses

Testing of solar reflectors 34.48% 50
Testing of working fluids (Heat Transfer Fluids or Heat Storage Medium) 33.10% 45
Testing of thermal storage prototypes MN.T2% 46
Testing of optical coatings (i.e, selective and/or anfi-reflective coatings) 23.45% 34
Testing of hybridization concepts 22.07% 2
Testing of new power conversion cycles 22.07% 32
Equipment calibration (flowmeter, pyrheliometers, radiometers, ..) 21.38% Ky
Thermal insulation analysis and evaluation 17.93% 26
Testing of new cooling systems 17.24% 25
Other (pleage specify) Responges 15.17% 22
Testing of water freatment technologies (desalination, detoxification, ...} 12.41% 18
Testing of solar mirror washing devices 12.41% 18
Not Applicable 11.03% 16

Total Respondents: 145
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Replies from private

Your needs of CST Research
Infrastructures for cross-cutting activities
related to CST plants

Answered: 18 Skipped: 2

100%
80%

g% 50.00%0.00%

33.33%33.33%
40% 27.78%:27.78%27.78%27. ?ﬂ%
222 15 67%16.67%

o Testi Testi Testi Testi Testi Testi Testi Testi Equip Therm Testi Mot Other
ng ng ng ng ng ng ng ng ment al ng Appli (plea
of of of of of of of of calib  insul  of cable se
worki therm hybri new optic new solar solar ra.. at. water Sp...
ng... al.. di... po... al.. COuwe M. TE.. tr...

Answer Choices Responses
Testing of working fluids {(Heat Transfer Fluids or Heat Storage Medium) 50.00% 9
Testing of thermal storage prototypes 50.00% 9
Testing of hybridization concepts 44.44% il
Testing of new power conversion cycles 33.33% B
Testing of optical coatings (i.e, selective and/or anti-reflective coatings) 33.33% B
Testing of new cooling systems 27.78% 5
Testing of solar mirror washing devices 27.78% 5
Testing of solar reflectors 27.78% 5
Equipment calibration (flowmeter, pyrheliometers, radiometers, ..) 27.78% 5
Thermal insulation analysis and evaluation 22.22% 4
Testing of water treatment technelogies (desalination, detoxification, ...) 16.67% 3
Not Applicable 16.67% 3
Other (please specify) Responses 5.56% 1

Total Respondents: 18
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Two needs distinguished themselves in the 3 first top replies whatever the repliers origin: testing
working fluids and testing thermal storage prototypes.

The next following most representated need differs based on the orgin of the repliers.
The repliers from the public sector are mostly interested in solar reflectors testing, whereas the private
sector repliers are rather additionnally interested in testing hybridisation concepts.

In the category ftherq it is important to note the presence of Solar Fuels and Material synthesis and
processing, these categories were proposed as a reply in the questionnaire.
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16. Your needs of CST Research Infrastructures for Parabolic Troughs

All replies
Your needs of CST Research
Infrastructures for Parabolic Troughs
Answered: 163 Skipped: 25
100%
80%
52.76%
60%
40% 26.38%
19.02%  47.18%
' 12.88%
20% 11.04%  11.04%
0%
Mot Complet Ewvaluat Ewvaluat Ewvaluat Ewvaluat Life-si
Applica e ion of ion ion ion e
ble evaluat new and and and testing
ion .. work... charact charact charact of n...
EriZ... Eriz... ETiZ...
Answer Choices
Mot Applicable

Complete evaluation and characterization of new collector designs

Evaluation of new working fluids (molten salts, gases, ..)

Evaluation and characterization of new linear receivers

Evaluation and characterization of new solar tracking systems

Evaluation and characterization of flexible connections (ball-joints, flex hoses, ...)
Life-size testing of new control schemes for large solar fields with parabolic troughs
Testing of drive units for parabolic troughs

Other (pleage specify) Responses

Total Rezspondents: 163
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1M.04% 7360,

Testing Other
of {please
drive specify
unit... ]

Responses

£2,76% &6
26.38% 43
19.02% 31
17.18% 28
12.88% 21
11.04% 18
11.04% 18
11.04% 18

7.36% 12
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Milestone 27
Replies from public
Your needs of CST Research
Infrastructures for Parabolic Troughs
Answered: 145 Skipped: 23
100%
50%
52.41%
G50%
40% 26.90%
18.62%  17.24%
12.41%
20% 11.03%  10.34%  9.66% 7.50%,
0%
Mot Complet Ewvaluat Ewvaluat Evaluat Testing Life-si Evaluat Other
Applica e ion of ian ion of e ion {please
ble evaluat new and and drive testing and gpecify
ion .. work... charact charact wunit.. of Muas charact )
eriz... eriz... Eriz...

Answer Choices Responses
Mot Applicable E241% 76
Complete evaluation and characterization of new collector designs 26.90% 29
Evaluation of new working fluids (molten salts, gases, ..) 18.62% 27
Evaluation and characterization of new linear receivers 17.24% 25
Evaluation and characterization of new solar tracking systems 12.41% 138
Testing of drive units for parabolic troughs 11.03% 16
Life-gsize testing of new control schemes for large solar fields with parabolic troughs 10.34% 15
Evaluation and characterization of flexible connections {ball-joints, flex hoses, ...} 9.66% 14
Other (please specify) Responses 7.59% 11

Total Respondents: 145
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Replies from private
Your needs of CST Research
Infrastructures for Parabolic Troughs
Answered: 18 Skipped: 2
1009%
B0%
55.56%
G0%
40%
22.23% 22.323% 22.3¥%
16.67% 16.67% 16.67%
0% A 5.56%
- - I
0%
Mot Complet Evaluat Evaluat Ewvaluat Ewvaluat Life-si Testing Other
Applica e ion of ion ion ion ze of {please
ble evaluat new and and and testing drive specify
ion ... work... charact charact charact of n... unit... ]
eriz... EriZ... eriz...

Answer Choices Responzes
Mot Applicable hB.BE% 10
Complete evaluation and characterization of new collector designs 22.23% 4
Evaluation of new working fluids (molten salts, gases, ..) 22.22% 4
Evaluation and characterization of flexible connections (ball-joints, flex hoses, ...) 22.22% 4
Evaluation and characterization of new linear receivers 16.67% 3
Evaluation and characterization of new solar tracking systems 16.67% 3
Life-size testing of new control schemes for large solar fields with parabolic troughs 16.67% 3
Testing of drive units for parabolic troughs 11.11% 2
Other (please specify) Responses 5.56%

Total Respondents: 18

No striking trend has been observed on this question: every component evaluation seems required,
either separately or included in a system point of view & the complete evaluation « chapeau » answer
is the most representated.

Indeed, if the repliers from the public sector are a bit more interested in the complete evaluation of new
collector designs, this evaluation regroups all the specific evaluations proposed plus the overall
complete evaluation.
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17. Your needs of CST Research Infrastructures for Central Receivers

All replies
Your needs of CST Research
Infrastructures for Central Receivers
Answered: 163 Skipped: 25
100%
80%
60%
43.56%
40% 26.38%
23.93% 22.09%320.86%
19.02%17.79% 4 7.18%15.952%
b . . . . . -
0%
Not Evalua Evalua CompleEvalua Evalua Evalua Evalua Evalua Testin Testin Other
Applic tion tion te tion tion tion tion tion g at g of (pleas
able and and Evalua and and and and and life new e
cha.. cha.. fio.. cha.. cha.. cha.. cha.. cha. $Siz.. dri.. SPE..
Answer Choices Responses
Mot Applicable 43.56%
T
Evaluation and characterization of receiver prototypes working with atmospheric air 26.38%
43
Evaluation and characterization of receiver prototypes working with pressurized gases 23.93%
{air, CO2, ...} 39
Complete Evaluation and characterization of new heliostat designs 22.09%
36
Evaluation and characterization of new solar tracking systems for heliostats 20.86%
34
Evaluation and characterization of receiver prototypes working with molten salts 19.02%
k3|
Evaluation and characterization of receiver prototypes working with water/steam 17.79%
29
Evaluation and characterization of receiver prototypes working with super-critical 17.18%
fluids (CO2/H20) 28
Evaluation and characterization of particle receiver prototypes 15.95%
26
Testing at life size of new aiming control schemes for large heliostat fields 12.27T%
20
Testing of new drive units for heliostats 11.66%
19
Other (please specify) Responses 9.82% 186

Total Respondents: 163
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Replies from public

Your needs of CST Research
Infrastructures for Central Receivers

Answered: 145 Skipped: 23

100%
80%
60%
41.38%
40% 27.59%

24.14%
22.76%21.38% 19.31%1 8.62% 45 869,15.86%

20% I 11.72%11.03%10,34%
Bl BeEm =

0%
Not Evalua Evalua CompleEvalua Evalua Evalua Evalua Evalua Testin Testin Other

Applic tion tion te fion tion ftion tion tion g at gof (pleas
able and and Evalua and and and and and life new e
cha... cha... fio.. cha... cha.. cha.. cha.. cha.. siz.. dri.. spe..

Answer Choices Responzses

Not Applicable 44.38%
B0

Evaluation and characterization of receiver prototypes working with atmospheric air 27.5%%
40

Evaluation and characterization of receiver prototypes working with pressurized gases 24.14%
{air, COZ2,...) 35

Complete Evaluation and characterization of new heliostat designs 22.T6%
33

Evaluation and characterization of new solar tracking systems for heliostats 21.38%
K3

Evaluation and characterization of receiver prototypes working with molten salts 19.31%
28

Evaluation and characterization of receiver prototypes working with wateristeam 18.62%
27

Evaluation and characterization of receiver prototypes working with super-critical 15.86%
fluids (CO2/H20) 23

Evaluation and characterization of particle receiver prototypes 15.86%
23

Testing at life size of new aiming control schemes for large heliostat fields 11.72%
17

Testing of new drive units for heliostats 11.03%
16

Other (please specify) Responses 10.34%
13

Total Respondents: 145
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