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Main contributions of STAGE-STE to ST
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STAGE-STE has made two different types of contributions towards line-
focus technologies :

» Technological improvements, related not only to technical items, but
also to O&M issues,

» Non technological contributions, boosting the development of
international standards or creating data basis for line-focus systems

Kindly provided by Tubosol S.L.

www.stage-ste.eu STAGE-STE Final Workshop. Brussels, 23 January, 2018 2



"
Main contributions of STAGE-STE to ST
line-focus technologies £\

Technological Improvements

 Procedure to monitor the status of the vacuum in linear
receivers

The vacuum level in linear receivers can be monitored using the procedure
developed and tested in STAGE-STE WP11 with IR images

IR camera
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system with IR camera

Test bench installed at PSA for indoor measurements
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Technological Improvements

 Procedure to monitor the status of the vacuum in linear
receivers

The vacuum level in linear receivers can be monitored using the procedure
developed and tested in STAGE-STE WP11 with IR images

Scientific and Technological Alliance for -
Guaranteeing the European Excellence in Ca m e ra

Concentrating Solar Thermal Energy

?T E Camera
E support
R - Receiver "
Project Deliverable 11.7: tU be ’
Guidelines for the analysis of vacuum- <l
status of receiver pipes by non-contact /
messHEmens Experimental set-up at PSA /A

for on-field measurements

www.stage-ste.eu STAGE-STE Final Workshop. Brussels, 23 January, 2018 4



" J
Main contributions of STAGE-STE to ST E
line-focus technologies \

Technological Improvements

* Procedure to monitor the status of the vacuum in linear
receivers

The vacuum level in linear receivers can be monitored using the procedure
developed and tested in STAGE-STE WP11 with IR images

 Development of a device for off-line monitoring of thermal oil

The degradation of thermal oils currently used in commercial plants can be
monitored off-line using the device developed in STAGE.STE for this purpose

OilHealth® sensor used by
the oil monitoring device
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Technological Improvements

* Procedure to monitor the status of the vacuum in linear
receivers

The vacuum level in linear receivers can be monitored using the procedure
developed and tested in STAGE-STE WP11 with IR images

 Development of a device for off-line monitoring of thermal oil

The degradation of thermal oils currently used in commercial plants can be
monitored on-line using the device developed in STAGE.STE for this purpose

« Dynamic solar field testing procedures for commercial plants

A dynamic test procedure has been successfully used in the solar fields of two
commercial STE plants to evaluate the collectors performance (1, o0, |AM)
using the instrumentation available in commercial solar fields
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Non Technological Improvements

* Creation of a data base for line focus collectors

A complete data base with the technical characteristics of available line-focus
collectors has been created and implemented at:

http://stage-ste.eu/keydocuments/solar collectors/index.php/SolarCollectors
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STAGE-STE data base for line focus collectors

& C | ® 193.146.147.224/keydocuments/solar_collectors/index.php/Solar

?TA E ‘ STAGE-STE S

E \ EERD EUROPEAN ENERGY RESEARCH ALLIANCE EERA

HOME OVERVIEW TASKS

RESULTS DOCUMENTS PRESS

JOB OFFERS LINKS EVENTS PA

FILTER
Collector Type -- select an option - v Manufacturer -- select an option - v
Primary Reflector -- select an option - ¥ Secondary Reflector -- select an option - ¥
Tracking Type -- select an option -- v Operating Temperature (°C) Min | -- Min - ¥ |Max | -- Max -- ¥

Apply | All Results

Manufacturer Collector Model
Absolicon Solar Concentrator T10 (thermal version)
Absolicon Solar Concentrator MT10 (thermal version)
Absolicon Solar Concentrator X10 PVT (thermal + PV version)
Airier Natura Airier Celsium250
Airier Natura Airier Celsium350
Alsolen-Alcen Alsolen
Chromasun Chromasun Micro-Concentrator (MCT)
Dr. Vetter IT Collect (roof integration)
Feranova FRT-1
FEROtec s.r.l F-PTC250

123=Last
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Non Technological Improvements

* Creation of a data base for line focus collectors

A complete data base with the technical characteristics of available line-focus
collectors has been created and implemented at:

http://stage-ste.eu/keydocuments/solar collectors/index.php/SolarCollectors

 Development boosting of new international standards

STAGE-STE partners have significantly contributed to the working groups
implemented within the standardization technical committee IEC TC117 “Solar
Thermal Electric Plants”, and several IEC standards related to line-focus
technologies have been thus developed
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ltarhatenal New IEC standards for line-focus technologies
I EC Electrotechnical | with a significant contribution of STAGE-STE

]
Combiant Commission partners

- |EC 62862-3-2: “General requirements and test methods for parabolic-
trough collectors”. This standard complements the standard ISO 9806
(2017)

- |EC 62862-3-3: “General requirements and test methods for linear solar
receivers’

- |EC 62862-3-1 “Solar thermal electric plants - Guidelines for design of
parabolic trough solar thermal electric plants™

- IEC 62862-1-1 “Solar Thermal Power Plants. Terminology”
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STAGE-STE has significantly increased the knowledge on important aspects
related to new approaches for Thermal Energy Storage (TES) systems:

— ldentification of barriers that may limit the commercial use of
innovative HX designs, and storage media proposed for
latent heat storage (limited working pressure, degradation of
storage media, practical problems for sintesis of metallic
alloys with more that 2 components and technical
constraints associated to the use of nanoparticles)

— The compatibility with solar salt of natural, industrial waste
and concrete fillers for thermocline tanks has ben deeply
investigated

D e, S,

— Improved models of TES systems, both at components |
and and system level
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Thank you for you attention !!

Eduardo Zarza
CIEMAT-PSA
Eduardo.zarza@psa.es
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