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Development of Assessment System for Tank Earthquake-Proof Design (ASTEP Code)
Installing Automatic Operation and Knowledge Database
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Abstract In a nuclear power station, seismic-proof design of the various tanks classified as auxiliary
installation are required to follow technical guideline for the seismic-proof design of nuclear power station,
which is called JEAC4601 for short in below. This guideline uses simple mechanical multi-mass model but
a rather complicated evaluation method requires designers to have knowledge and experience and consumes
both time and labor. On purpose to resolve those difficulties, Assessment System for Tank Earthquake-Proof
Design, which is called ASTEP in short, has been developed and equipped with automated process and
knowledge database. For this system, the targeted types of tank are a vertical cylindrical tank that has four
supports or a skirt support, a horizontal cylindrical tank that has two saddle supports, and vertical cylindrical
tank or water storage tank with a flat bottom. The system integrated all the seismic-proof design evaluation
related tools and equipped with step by step menus in order of the flowchart, so enables designers to use them
easily. In addition, it has a input aid that enables users to input with ease and a tool that automatically calculates
input parameters. So this system reduces seismic-proof design evaluation related work load dramatically and
also does not require much knowledge and experience related to this field. Further more, this system organized
seismic-proof design related past statement and technical documents as a knowledge database so user could
obtain the identical output as of the manual calculation results. Comparing output of ASTEP code and the
manual calculation results of a typical tank that requires government approval of its design evaluation document,
the error was within less than a percent so validity of the system was confirmed. This system has gained
favorable comment during the trial run, and it was beyond our expectation.

Key Words Auxiliary installation tank, Cylindrical tank, Earthquake-proof design evaluation, JEAG4601,
Automatic operation, Knowledge database, Input aid, User-friendliness, Work load reduction
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