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control rod worth results
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MANDIF-CORCA : A Multi-Agent Nuclear Design Intelligent
Framework Based on Large Language Models

LIU Weizhen', GONG Helin**,LI Qing' s QIANG Shenglong',
HE Qiaolin' ,ZHANG Shiquan' ,ZHANG Erpin”*"

(1. School of Mathematics, Sichuan University, Chengdu 610065, China;

2. Paris Elite Institute of Technology. Shanghai Jiao Tong University, Shanghai 200240, China;
3. Department of Electronic Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
4. Science and Technology on Reactor System Design Technology Laboratory.

Nuclear Power Institute of China, Chengdu 610041, China)

ABSTRACT: To address the challenges associated with complex input construction, tedious parameter traversal, depend-
ence on expert knowledge for result extraction and post-processing, and limited automation in traditional nuclear reactor
design workflows, a large language model (LLLLM)-based intelligent framework for multi-agent nuclear design, named
MANDIF-CORCA, was developed. Using the core physics computational program CORCA-sim as its solver, the frame-
work integrated LangChain and LangGraph to establish a collaborative multi-agent architecture encompassing workflow
control, task planning, calculation execution, result extraction, figure generation, and summary analysis modules, there-
by enabling the automated execution of typical nuclear design tasks. To evaluate the applicability of MANDIF-CORCA
within nuclear design workflows. case studies were performed on tasks including power distribution extraction, moderator
temperature coefficient calculation, and control rod value analysis. The results show that the proposed framework can exe-
cute solver calls, extract target parameters. calculate indirect-output parameters, and generate graphical representations.
The results obtained through automated processing are consistent with those generated manually, while repeated testing
across multiple rounds yielded an overall process accuracy of 86.7%. Errors in the most critical simulation and calculation
steps account for only 1. 3% of the total, demonstrating good stability. This study establishes the feasibility of employing
LILM-based agents for workflow automation and auxiliary analysis in nuclear design and provides a technical pathway for
transitioning nuclear design from a human-driven to an intelligence-driven mode. The developed MANDiF-CORCA frame-
work can facilitate teaching and research activities while offering potential reference value for engineering applications.
KEYWORDS: large language models; nuclear design; multi-agent system; CORCA-sim; HPR1000

(3. ZXA)



