
ACKNOWLEDGEMENTS: Funded by the European Union under Grant Agreement no
101234781. Views and opinions expressed are however, those of the author(s) only and do
not necessarily reflect those of the European Union or CINEA. Neither the European Union
nor the granting authority can be held responsible for them.

Solar 4.0: The Transition to Intelligent CSP
A. Mutuberriaa, M. Sancheza on behalf of the SUN-DT Project consortium

aCENER, Avenida Ciudad de la Innovación, 7, 31621 Sarriguren, Spain; Phone.: +34 948 25 28 00

+ 4 - 10%
Increased Power Plant Efficiency
Solar field availability up to 99%

+ 5% annually
Enhanced Yield Performance

- 3%
Reduction of CAPEX
Reduction ~15% OPEX 

+ 5%
Increased Profitability (+5%)
Better market participation

5. VALIDATION
Validation in 2 experimental test facilities and 2 
commercial tower plants.
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IMDEA CERRO DOMINADOR

JÜLICH

Continuous feedback loop:
• Shared data
• Shared models
• Coordinated decisions

EVERY DIGITAL TOOL BENEFITS FROM THE 
INFORMATION GENERATED BY THE OTHERS

3. CROSS TOOL INTELLIGENCE

2. SUN-DT VISION 

CURRENT CSP PLANTS GENERATE DATA. FUTURE 
CSP PLANTS WILL USE DATA TO GUIDING 

DECISION-MAKING

Current challenges:
• Thousands of heliostats
• Complex receiver 

operation
• High O&M costs
• Massive heterogeneous 

data
• Limited integration of 

digital tools

1. WHY SOLAR 4.0?

ENABLING THE SOLAR 4.0 PARADIGM

4. EXPECTED IMPACT

SUN-DT INTEGRATES AI, DIGITAL TWINS, 
PREDICTIVE MAINTENANCE, AND ENERGY 
MANAGEMENT INTO A UNIFIED PLATFORM, 

PAVING THE WAY TOWARDS SOLAR 4.0. 

6. CONCLUSIONS

The project aims to improve plant intelligence,
operational efficiency, and the competitiveness of CSP
tower technology.

• Integrated AI ecosystem instead of isolated tools
• Intelligent, interoperable and scalable digital platform
• Transition towards autonomous CSP tower plants


