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WP1/2 Corrosion (UCM/Uex/DL)

Extensive corrosion tests, including dynamic test

methods, were carried out at UCM, along with in-depth

characterisation processes by UEX and UCM.

The results, together with a compilation of existing

knowledge on molten salt corrosion, were compiled as a

best practice guide for component suppliers and plant

developers.

Corrosion test on coatings
Characterisation test on coatings

In addition, extensive chemical and thermophysical analyses of the molten salts before and after operation were carried out at UCM in

order to assess degradation problems in both composition and thermal properties.

Thermophysical analyses of the molten salts
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WP1/2 Corrosion (UCM/Uex/DL)

Electrochemical Impedance data 

collection in the lab.

DUCTOLUX, UCM, UEX and DLR

Online corrosión monitoring system onto the  molten salt tank



WP2 Control-System for Parabolic Trough with Molten Salt

• Reference solar field with molten salt implemented.

• Spatially resolved irradiation maps generated for simulation of dynamic effects.

• Control concepts for start-up and night mode developed

• 1st concept: Homogeneous distribution of mass flow in each loop

• 2nd concept: use of control valves at the inlet of each loop

• Control concepts tested with Virtual Solar Field (VSF) and on Évora Molten Salt Platform 

(EMSP)
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EuroPaTMoS - European Parabolic Trough with Molten Salt

WP2 Plant Control (DLR/FLG)

Figure below: Representation of control concept with control valves 

for a loop.

Figure right: Test of startup from 440°C to 500°C on the EMSP.
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WP1/3 Component tests/O&M processes (FLG/ENEA/UEvora)

Solar preheating (FLG)

Demonstration of molten salt specific operations ENEA PCS plant preheating procedure (solar salt mixture) (ENEA)
Demonstration of molten salt specific operations ENEA melting procedure inside of receiver tubes  (solar salt mixture) (ENEA)

Temperature inside the evacuated receivers during the melting processTemperature inside the not - evacuated receivers during the melting process

Demonstration of molten salt-specific operations at EMSP: Solar Field filling and drainage with Yara Most Molten Salt (Uevora)

Typical drainage graphTypical filling graph



WP4 Systematic risk assessment for molten salt line focusing systems

• Example: Reliability, availability and maintainability analysis of MS plant subsystems

• Example: Failure Mode Effects and Criticality Analysis of MS plants

• Other tasks: -> Life Cycle Analysis of MS plants

-> Proposal of improved materials and components
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WP4 FMEA (CSPS)

Block diagram for reliability analysis (RAM)
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WP5 (RIO)

Advanced receiver tube with reduced thermal losses (Rioglass)
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Objective:
Develop a receiver suitable for 
high temperature applications 
maintaining and even 
improving performance figures 



WP5 Development of advanced quality control methods

• Analysis of measurement techniques for solar field installation

• Control of receiver / module alignment accuracy

• Development, test and optimization of MS-specific pre-commissioning services
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WP5 (CSPS/DLR)

Flight path above EVORA collector loop                   Drone measurement picture Line fitting to assess 

module and receicer alignments



Conclusion:

• Evaluated critical plant components regarding reliability (review of consortium joint knowledge, laboratory testing, 
operation in realistic environment) (WP1)

• Developed a process control concept based on a virtual solar field, to be validated on a full size collector loop 
enabling hardware-in-the-loop simulation of a full solar field. (WP2)

• Developed and demonstrated O&M procedures for exceptional molten salt operations (e.g. filling, draining, repair of 
leakages, re-vitalizing frozen parts) (WP3)

• Carried out and document systematic risk assessment including mitigation measures. (WP4)

• Developed high performance receiver tube and validate in relevant environment. (WP5)

• Provided methods and equipment for advanced QA and monitoring during construction and operation of PTC-MS 
solar fields (WP5)
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Conclusion(DLR)



Thank you!!
Presented by Michael Wittmann (DLR, Germany)
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