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Reliability and Fragility Assessment of Micro-Reactor Systems and Components
under Seismic and Multi-Physics Loads

Goal »»

Publication »»

Micro-reactors are compact, transportable, and designed for long-term unattended
operation, which imposes stringent reliability and safety requirements. Their failures
may originate from multiple levels, including system-level functional dependencies,
equipment-level degradation, and component-level failure mechanisms in control rod
drive systems, pump impellers, core internals, heat exchangers, narrow flow
channels, fasteners, and support structures. These systems and components are
subjected to coupled environmental and operational loads, such as seismic excitation,
vibration induced by fluid—structure interaction, erosion and wear degradation, fretting
wear, fatigue, and thermal cycling.

Reliability research for micro-reactors therefore requires cross-scale approaches that
integrate system-level probabilistic safety assessment, seismic probabilistic risk
assessment and fragility analysis, equipment-level degradation and life prediction,
and component-level failure physics. Emerging artificial intelligence and machine-
learning methods also provide new opportunities for seismic response prediction,
condition monitoring, anomaly detection, surrogate modeling, and digital-twin-
enabled real-time reliability assessment. Different from general nuclear power
reliability topics, this special session focuses specifically on micro-reactor systems
and components, emphasizing their cross-scale reliability challenges under seismic
and coupled multi-physics loads. Contributions based on experimental, analytical,
numerical, and data-driven approaches are welcome.

Topics »»

Topics of interest include, but are not limited to:

® Seismic probabilistic safety assessment and fragility analysis of micro-reactor
structures, systems, and components

Reliability of control rod drop/insertion mechanisms under seismic and normal
operating conditions

Flow-induced vibration and fretting wear of core components

Erosion and wear degradation of pump impellers and narrow flow channels
Vibration reliability and fretting fatigue under fluid—structure interaction

Reliability analysis under coupled thermal-mechanical-fluid—seismic loads
Integration of component-level failure mechanisms into probabilistic safety
assessment models
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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:/Avw-
w.zmeeting.org/submission/icre2026
More details about submission, please visit at: https:/Awww.icre.org/sub.html

Conference Program»»

July 19, 2026 | CONFERENCE + SHORT COURSE

July 20, 2026 | TECHNICAL EXCELLENCE & TRIBUTE

July 21, 2026 | INNOVATION & FUTURE OQUTLOOK

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, Shuanghongqiao 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
modem, it awaits visitors from all over the world.

Important Dates »»

Submission Deadline (Final Call): June 10, 2026
Notification Deadline: June 25, 2026
Camera-ready Date: June 30, 2026
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