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Physics-Informed Digital Twin for Reliability Assessment of Nuclear and Renewable
Energy Systems

Goal »

Publication »»

Against the global drive for sustainable energy transition and intelligent
reliability engineering, nuclear and renewable energy systems demand
high-fidelity, real-time, and physically consistent reliability assessment to
ensure safety, resilience, and efficient operation. Traditional reliability
methods face bottlenecks in handling multi-physics coupling, uncertainty
propagation, and sparse noisy data in complex energy systems.
Physics-informed digital twin (PIDT) integrates first-principle physical
laws, real-time monitoring data, and data-driven models to construct
high-confidence virtual replicas, enabling online state awareness,
remaining useful life prediction, fault early warning, and risk-informed
decision-making for nuclear reactors, wind farms, solar systems, and
other critical energy facilities. This special session aims to gather global
scholars and engineers to exchange frontier theories, key technologies,
and industrial applications of PIDT in reliability engineering, promote the
integration of physical modeling, digital twin, and intelligent algorithms,
and support the safe, reliable, and sustainable development of next-
generation energy systems.

Topics »»
Topics of interest include, but are not limited to:

® Physics-Informed Modeling and Digital Twin Construction for
Nuclear and Renewable Energy Systems

® Remaining Useful Life Prediction and Reliability Assessment
Enhanced by Digital Twins

® Uncertainty Quantification and Propagation in Physics-Informed
Digital Twins

® Risk-Informed Decision-Making and Maintenance Optimization

® Sensor fusion, online monitoring, and early fault warning based on
physics-informed learning and digital twin technologies

® |ndustrial Applications and Case Studies
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Xiaolei Pan, Shanghai University of Electric Power, China
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We provide a good opportunity by presenting your updated research knowledge and also by
publishing it in the conference proceedings. submitted paper will be peer reviewed by
conference committees, and accepted papers will be included into conference proceedings
which will be indexed by SCOPUS and Ei compendex.

Submission »»

1. Full paper (presentation and publication)

- The paper must be written in English.

- All submissions will undergo a peer-review process by the conference committee.

- The paper should be at least FIVE pages including all figures, tables, and references.

- The paper should be submitted as a PDF document in .pdf format.

- submitted paper must be unpublished.

- Accepted papers will be invited for oral presentation or poster presentation and will be
included in the conference proceedings.

2. Abstract (presentation only)

- Abstracts will be considered for presentation (oral/poster) only without publication.

- The abstract must be written in English.

- Abstracts should be no more than 300 words and clearly outline the title, purpose, methods,
and outcomes of the research or practice being described.

- All submissions will undergo a peer-review process by the conference committee.

* Welcome to submit the paper or abstract by Electronic submission system: https://ww-
w.zmeeting.org/submission/icre2026
More details about submission, please visit at: https://www.icre.org/sub.html

Conference Program »»

July 19, 2026 | CONFERENCE + SHORT COURSE

July 20, 2026 | TECHNICAL EXCELLENCE & TRIBUTE

July 21, 2026 | INNOVATION & FUTURE OUTLOOK

July 12-25, 2026 | Young Scholar Symposium + 2026 Beihang International Summer School

Conference Venue »»

Conference Venue:

Hangzhou International Innovation Institute of Beihang University
Address:

No. 166, Shuanghonggiao Street, Pingyao Town, Yuhang District, Hangzhou City

Hangzhou, China

Hangzhou, a renowned Jiangnan city blending millennia of heritage and poetic scenery, boasts
three world cultural heritage sites. west Lake ripples with romance; Liangzhu Ruins hold
ancient wisdom; the Grand canal carries folk vibes. Timeless song Dynasty elegance meets
trendy fun, and delicious local cuisine delights the taste buds. A perfect mix of classic and
modern, it awaits visitors from all over the world.

Important Dates »»

Submission Deadline: April 10, 2026
Notification Deadline: May 5, 2026
Camera-ready Date: May 20, 2026

conference secretary: Ms. Lesley
Contact Email: icre_conf@outlook.com
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