gl §t7] A & 3] =

3 AH, #2674 A 8%, pp. 1623~1630, 2002

1623

293 4AE o148 A= FARF AXAAA ] YA

* *% = *kok = kkkk
7. ZELT. AR 2FE”T . g

(20013 129 189 A,

2002 59 279 AARH)

Design of a Nuclear Fuel Rod Support Grid Using Axiomatic Design

Kee-Nam Song, Byung-Soo Kang, Sung-Kyoo Choi, Kyung-Ho Yoon and Gyung-Jin Park

Key Words :

Axiomatic Design(32]% “d7)), Independence Axiom(% ¥ ¥ 2]) , Decoupled Design

(81943} A A), Nuclear Fuel Rod Support Grid(X] 2| 2 2}

Abstract

Recently, much attention is imposed on the design of the fuel assemblies in the Pressurized Light Water
Reactor (PWR). Spacer grid is one of the main structural components in a fuel assembly. It supports fuel rods,
guides cooling water, and maintains a coolable geometry from the external impact loads. In this research, a
new shape of the spacer grid is designed by the axiomatic approach. The Independence axiom is utilized for
the design. For conceptual design, functional requirements (FRs) are defined and corresponding design

parameters (DPs) are found to satisfy FRs in sequence. Overall configuration and shapes are determined in

this process. Detail design is carried out based on the result of the axiomatic design. For the detail design, the

system performances are evaluated by using linear and nonlinear finite element analysis. The dimensions are

determined by optimization. Some commercial codes are utilized for the analysis and design.
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Table 1 Material properties of zircaloy-4

Elastic Plastic
E oy p c e
(GPa) |(MPa) |(kg/m®) | ¥ |(MPa)
3280 | 0.0
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