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Introduction

A program was developed and implemented at LLNL to provide more detailed, documented
Criticality Safety Evaluations of operations in an R&D facility. The new Criticality Safety
evaluations were consistent with regulatory requirements of the then new DOE Order 5480.24,
“Nuclear Criticality Safety.”1  The evaluations provide a criticality safety basis for each operation in
the facility in support of the facility Safety Analysis Report.

This implementation program provided a transition from one method of conducting and
documenting Criticality Safety Evaluations to a new method consistent with new regulatory
requirements. The program also allowed continued safe operation of the facility while the new
implementation level Criticality Safety Evaluations were developed.

Background

On September 23, 1993, LLNL submitted a plan to implement the new DOE Order 5480.24,
“Nuclear Criticality Safety.”  Implementation of the new order required substantial revision and
upgrading of existing Criticality Safety Evaluations to bring them into compliance with new
requirements for rigorous and detailed documentation. During an initial period, the implementation
methodology was further developed and documented, after which the original implementation plan
was revised accordingly. Criticality staff worked closely with facility management and staff to
develop a workable method.

Crucial to the DOE Order 5480.24 implementation program was the need to accomplish the order
implementation while providing continuing criticality safety guidance and annual reviews of
existing safety procedures and without unduly interfering with facility operations. In order to
accomplish this, an implementation program with two parallel paths was employed.  On one path,
facility operations continued using safety procedures based on existing Criticality Safety
Evaluations.  Required annual reviews of those safety procedures and the corresponding Criticality
Safety Evaluations were conducted efficiently using a simple form which was developed, the Basic
Annual Review form.  This form, which was completed by a criticality safety engineer,



documented a review that adequate controls were in place to assure safety of the operation even
though the existing Criticality Safety Evaluation did not meet the new format or the new
requirements for rigor and detail.  Concurrently, on the second parallel path, new Criticality Safety
Evaluations which met DOE 5480.24 requirements were systematically developed replacing the old
evaluations.  An internal LLNL guidance document was developed to provide a consistent content
and format for the new Criticality Safety Evaluations consistent with the new regulatory
requirements.  Both the Basic Annual Reviews and the new Criticality Safety Evaluations were
subjected to a formal internal independent review process before they were released.

The goal of the implementation program was that by its completion all operations would be
conducted and all Criticality Safety Evaluations would be documented in accordance with the
requirements of DOE Order 5480.24 and the mandatory ANSI/ANS standards invoked therein.

The Dual-Path Implementation Program

The process flow of the implementation program is shown in Figure 1 and described below.

Chapter 31, “Criticality Safety,” of the LLNL Health & Safety Manual2 described the LLNL
criticality safety program and established institutional criticality safety policy at LLNL.  All
activities involving significant quantities of fissionable materials (as defined in Chapter 31) must be
authorized by an approved safety procedure governing both the material involved and the
operations.  Each safety procedure for an activity involving significant quantities of fissionable
material required a criticality safety review.

For activities requiring criticality safety review, a Criticality Safety Evaluation must be performed
and documented to determine that the entire activity will remain subcritical under all normal and
credible abnormal conditions. Criticality safety staff were assigned to perform these criticality
safety reviews/evaluations. Levels of criticality safety review were established for three cases:
below significant quantities, basic annual review, and DOE Order 5480.24 implementation level.
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Figure 1.  Process flow of the DOE Order 5480.24 implementation program showing two parallel
paths.

Below Significant Quantities

Chapter 31 of the LLNL Health and Safety Manual defined “significant quantities of fissionable
materials” and provided practical threshold guidance for what constituted a significant quantity.
Criticality safety reviews were only required for activities involving significant quantities of
fissionable materials.  Therefore, activities involving less than the Chapter 31 thresholds of
fissionable materials did not require a further criticality safety review.

Basic Annual Review

A Basic Annual Review may be conducted to document the criticality safety review of  a safety
procedure which described an existing, previously reviewed activity which has not been
significantly changed in a way which would potentially decrease criticality safety (as determined by
the reviewing Criticality Safety Engineer and the Criticality Safety Group Leader). This included
operations which were previously reviewed for criticality safety but which did not yet have a
Criticality Safety Evaluation which satisfied the new requirements of DOE Order 5480.24. In such
a case, the Basic Annual Review was performed to ensure the continuing safety of the operation
while the DOE Order 5480.24 level Criticality Safety Evaluation was developed separately.



Implementation Level

If the activity described by the safety procedure involved significant quantities of fissionable
materials (above the Chapter 31 threshold limits) and it did not satisfy the criteria for a Basic
Annual Review, then a DOE Order 5480.24 implementation level evaluation was completed before
the operation could be conducted. If a Basic Annual Review was performed but a DOE
implementation level evaluation had not yet been completed, then such an evaluation was
developed separately.

Whenever a Basic Annual Review or a DOE Order 5480.24 Implementation level evaluation was
done, an independent technical review was conducted in accordance with a formal internal LLNL
procedure before the start of operation.  This independent review provided an independent
assessment that confirmed the adequacy of the nuclear criticality safety evaluation.

The Basic Annual Review

The Basic Annual Review was conducted using a formalized form which included the following
considerations:

• The criticality safety of the operation consistent with the appropriate ANSI and other consensus
standards.

• The adequacy of existing criticality safety evaluations and other experience to ensure safety of
the operation.

• Whether any proposed changes to the safety procedure would affect the existing criticality
safety analysis.

• The adequacy of specified controls on the criticality safety control parameters.
• The form and content of the criticality safety sections of the safety procedure.
 
The Criticality Safety Engineer filled out a Basic Annual Review form to document this review. He
also documented any changes to the safety procedure on the review copy. An internal independent
technical review was then performed and documented as described later in this paper. Any changes
resulting from the internal review were implemented, and the changes to the safety procedure were
returned to the appropriate facility contact person. Finally, the Criticality Safety Engineer verified
that the required changes to the safety procedure were made.

The Implementation Level Evaluation

The implementation level review and corresponding Criticality Safety Evaluation were conducted
according to an internal guidance procedure, “Guidelines for Nuclear Criticality Safety Evaluations
for the Implementation of DOE Order 5480.24 at LLNL.”3 This guidance document was written to
provide consistency with DOE Order 5480.24 as well as with DOE-STD-3007-93,4 the DOE
standard for criticality safety evaluations.

The Criticality Safety Engineer reviewed the safety procedure, physically checked the workstation,
and familiarized himself/herself with the operations and equipment involved. The actual operations
were compared to the safety procedure. He/she reviewed existing criticality safety evaluations and
support documentation for this safety procedure for current adequacy and performed any additional



calculations or other analyses required. The Criticality Safety Engineer performed the criticality
safety evaluation on the operation and the safety procedure according to the requirements of. DOE
Order 5480.24 and the invoked ANSI standards.

The Criticality Safety Engineer documented this evaluation in a written report which followed the
format and content established by the internal guidelines3. Any changes to the safety procedure
were documented on the review copy. An internal independent technical review was then
performed on the evaluation and documented as described later in this paper. Any changes
resulting from the internal review were implemented, and the changes to the safety procedure were
returned to the appropriate operation contact person. Finally, the Criticality Safety Engineer
verified that the required changes to the safety procedure were made.

The Independent Technial Review

The independent review was designed to satisfy the requirements of ANSI/ANS-8.195, Section
8.4, which states that “Before the start of operation, there shall be an independent assessment that
confirms the adequacy of the nuclear criticality safety evaluation.”

The independent technical review was documented using a standard form which the Criticality
Safety Engineer who performed the evaluation initiated. The level of review required for an
evaluation was determined from a prescribed set of criteria. The technical staff participating in the
independent technical review completed the form by noting the adequacy or inadequacies of the
evaluation. Then the independent review panel members signed the form. The completed
independent review form was logged and filed to document the review.

Conclusion

This program was successfully completed in October 1996. It serves as an example of how to
systematically implement new requirements while assuring continued safe and uninterrupted
operations. The experience learned in the implementation also provides insights for suggesting
recommendations to the DOE Work Smart Standards development.
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