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Abstract

Reactor physics calculation is a core technology in nuclear reactor design, and its computational accuracy
directly influences the reliability of the reactor design. The core physics library provides cross-section data,
fission yields, and decay data for reactor physics calculations; therefore, the accuracy of the core physics
library is a prerequisite for ensuring the precision of reactor physics computations. Previously, the China
Nuclear Data Center developed the TPEX core physics library with a 45-group energy structure. Criticality
benchmark verification revealed that the predicted effective multiplication factor (keff) in harder-spectrum
uranium-fueled systems was systematically underestimated. To enhance the accuracy of the TPEX library, a
resonance integral and subgroup parameter adjustment methodology based on escape cross sections is pro-
posed in this study. An automated resonance integral and subgroup parameter adjustment system, designated
AD]J_RI, has been established using the steepest descent method, and an adjusted library, TPEX_adj, has been
developed. This work resolves the identified deficiencies of the TPEX library and provides essential data and
technical support for the engineering application of core physics libraries.
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