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Fundamental Procedures for Controlling Nuclear Criticality
Safety: 2000

This consensus standard was established by the Atomic Energy Society of Japan after the
deliberations of the Division on Nuclear Criticality Safety Control, the Nuclear Fuel Cycle
Technical Committee and the Consensus Standard Committee. This document describes a basic
concept of nuclear criticality safety control from the viewpoint of the prevention of nuclear
criticality accidents. The nuclear criticality safety control means various procedures for
maintaining subcriticality of facilities handling nuclear fuel materials. The procedures cover a
wide range: from the pre-evaluation of their functions to their verification and maintenance.

In Japan, basic designs for facilities requiring nuclear criticality safety control are rigorously
examined based on the safety (examination) guidelines, such as the Guideline for the Uranium
Manufacturing Facilities and the Guideline for the Nuclear Fuel Reprocessing Facilities, by the
Committee on Examination of Nuclear Fuel Safety in Nuclear Safety Commission of Japan. The
fundamental procedures and various data needed for the basic designs have been compiled as the
Nuclear Criticality Safety Handbook of Japan and the data collection combined with it. The first
version, compiled by the former Science and Technology Agency of Japan, was published by
Nikkan-shobou in 1988, and the second version was released as a report of the Japan Atomic
Energy Research Institute in 1999. Foreign handbooks and ANSI reports of the USA were also
referenced in the practice of nuclear criticality safety control.

In addition to all these documents mentioned above, the Atomic Energy Society of Japan decided
to compile a series of consensus standards on nuclear criticality safety control with the following
two intentions:

(1) By organizing reasonably and clearly the procedures for nuclear criticality safety control that
had been adopted for design works of new facilities and control works of facilities in operation,
we compile a useful document for both designers and operators of nuclear facilities.

(2) By presenting a basic concept on nuclear criticality safety control, we show the essence of
various procedures in nuclear criticality safety control to all the staffs engaged in nuclear
facilities, such as the designers, operators and managers, in order to prevent a nuclear criticality
accident, such as the serious accident occurred at the Uranium Frbrication Plant in Tokai-mura.

To accomplish the objective, we first compiled this consensus standard on fundamental
procedures for controlling nuclear criticality safety. It should be useful for those who install and
operate the facilities handling nuclear fuel material in accomplishing criticality safety control in a
consistent way throughout the life cycle of facility from design, construction, installation,
operation, and to decommission. The consensus standard describes the overall concepts and
requirements in “Basic concepts and requirements in nuclear criticality safety control,” and the
basic concepts and procedures for each stage in “Appendix 1 (rule): Identification of BAC and
evaluation of its reliability ” and “Appendix 2 (rule): Confirmation of Barriers Against Criticality
and maintenance of its reliability.”

The “Barriers Against Criticality” (BAC) introduced in this consensus standard consists of two
barriers, namely the main barriers and the supplementary ones. The main barriers are the means
to maintain ‘criticality limits”which are defined in the Nuclear Criticality Safety Handbook of
Japan. The Handbook states that “Equipment shall not be manufactured with values exceeding
these values (criticality limits), and normal operating conditions exceeding these values (criticality
limits).shall not be set up ” The auxiliary barriers, on the other hand, mean the barriers which
are not set up for the direct purpose of criticality safety, but result in enhancing nuclear criticality
safety.

In this consensus standard, various procedures on the nuclear criticality safety control that have
been adopted unsystematically or unconsciously in many organizations are integrated into BAC.
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Therefore, by accomplishing voluntarily and consciously the maintenance works of subcriticality
based on BAC throughout the life cycle of nuclear facility, the standard is considered to be very
useful in prevention of nuclear criticality accidents.

One of our motivations for compiling the consensus standard was our strong will to prevent a
nuclear criticality accident, such as the serious accident occurred at the Uranium Fabrication
Plant in Tokai-mura. Therefore it is meaningful for us to confirm criticality safety at every step of
our procedures on the basis of this consensus standard.

There are nine appendices for this consensus standard, AESJ-SC-F000O:
Appendix 1 (rule) Identification of BAC and evaluation of its reliability
Appendix 2 (rule) Confirmation of BAC and maintenance of its reliability
Appendix 3 (reference)  Contents of the consensus standard and its position

Appendix 4 (reference)  Establishment of subcritical multiplication factor and
limits

Appendix 5 (reference)  Examples of BAC and Criticality limits

Appendix 6 (reference) Introductory review of domestic and foreign references on
establishing BAC and others

Appendix 7 (reference)  Functions of BAC
Appendix 8 (reference) = Methods for evaluating reliability of BAC

Appendix 9 (reference) Correlation between engineerd and administrative means
as BAC
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