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Structural Design Concept and Static Analysis of CANDU Spent Fuel
Compact Dry Storage System
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Abstract

In this study, an structural design concept on CANDU spent fuel compact dry storage
system MACSTOR/KN-400 module has been established with a view to optimally design the
structural members of the system. Design loads, loading combination and structural safety
criteria of the module were reviewed assuming Wolsung Site. The static analysis of the
module showed that compressive stress concentration due to dead load and live load occurred
around the center of roof slab. Maximum stress resulted from dead load is about twice as
much as the stress from live load, and structural behavior of module caused by wind load
was not significant. The static analysis results will have influence on the reinforcement bar

design of structural members with other structural analses.
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ACT 349-97. and ACI 349R-97, Code Requirements for Nuclear Safety Related Concrete
Structures and Commentary, American Concrete Institute, 1997
ACT 318-99. and ACI 318R-99, Building Code Requirements for Structural Concrete and
Commentary, American Concrete Institute, 1999
ANSI/ANS 579, Design Criteria for an Independent Spent Fuel Storage Installation (Dry
Storage Type), 1992
ANSI/ASCE 7-95, Minimum Design Loads for Buildings and Other Structures and
Commentary, American Society of Civil Engineers, 1995
TAEA Safety Series No. 116, Design of Spent Fuel Storage Facilities, 1994
US NRC Regulatory Guide 1.13, Spent Fuel Storage Facility Design Basis, 1975
US NRC Regulatory Guide 1.29, Seismic Design Classification, 1978
US NRC Regulatory Guide 1.60, Design Response Spectra for Seismic Design of Nuclear
Power Plants, 1973
US NRC Regulatory Guide 1.61, Damping Values for Seismic Design of Nuclear Power
Plants, 1973
US NRC Regulatory Guide 1.142, Safety—Related Concrete Structures for Nuclear Power
Plants (other than Reactor Vessels and Containments), 2001
10 CFR Part 72, Licensing Requirements for the Independent Storage of Spent Nuclear
Fuel and High-Level Radioactive Waste
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