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May 15, 1992
ML-92-029

License No. SNM-1067
Docket No. 70-1100

Docket No. 70-36
License No. SNM-33

Mr. John W. Hickey, Chief
Fuel Cycle Safety Branch
Division of Industrial and Medical Nuclear Safety
Office of Nuclear Materials Safety and Safeguards
U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington D.C. 20555

Subject: Response to NRC Bulletin 91-01, "Reporing Loss of Criticality
Safety Controls" - Additional Information

Reference: (A) Letter, ML-92-004, J. F. Conant (C-E) to R. E. Cunningham (NRC),
dated January 15, 1992

(B) Letter, J. W. Hickey (NRC) to J. A. Rode (C-E), dated April 16,
1992

(C) Letter, J. W. Hickey (NRC) to G. C. Kersteen (C-E) dated April 16,
1992

Dear Mr. Hickey,

In Reference (A), Combustion Engineering, Inc. (C-E) identified interim and long term
commitments to address the requirements of the subject NRC Bulletin. In references
(B) and (C), you requested additional information regarding our submittal. In
Enclosure I to this letter we have provided our revised response. The changes which
were made have been Indicated with side-bars in order to facilitate your review of the
document.

We are currently in the process of updating our procedures to better assure that
events involving degradation of criticality safety controls will be promptly evaluated and
reported within our management organization and, as deemed appropriate, to the
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NRC. As we have indicated in the enclosures to this letter, specific criteria to define
the conditions that require reporting will be incorporated Into a reporting procedure(s).
This will help to identify when occurrences should be brought to the attention of
management. Additionally, criteria will be added to procedure(s) to address the
notification intervals for reporting to the NRC. In parallel with implementation of these
procedural changes, personnel will receive additional training on the reporting criteria.
We propose to complete implementation of the interim changes described in our
response within 90 days of your concurrence with our approach.

Our revised response has addressed your requests for additional information. C-E
believes the approach and criteria outlined in our response for internal and external
reporting at our fuel manufacturing facilities is fully consistent with the requirements of
10CFR 20.403 and 10 CFR 70.50. Our approach assures, as Bulletin 91-01 requires,
that events involving degradation of controls will be promptly evaluated and reported
internally to management and, as appropriate, to the NRC. Enclosure II to this letter
further clarifies our approach.

If I can be of any further assistance in this matter, please fell free to call me or Mr.
Tom Cameron of my Staff at (203) 285-5109.

Very truly yours,

COMBUSTION ENGINEERING, INC.

n .Conant
Manager,
Nuclear Materials Licensing

Enclosure: As Stated

cc: S. Soong (NRC)
G. France (NRC - Region l1l)
J. Roth (NRC - Region I)
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RESPONSE TO NRC BULLETIN 91-01

"REPORTING LOSS OF CRITICALITY SAFETY CONTROLS"



RESPONSE TO NRC BULLETIN 91-01

I. INTRODUCTION

The criticality safety program at Combustion Engineering (C-E) Nuclear Fuel
Manufacturing Facilities Is based on criticality safety evaluations of work stations,
process equipment, material transport, and material storage containers/areas. These
safety evaluations result in the definition of conservative nuclear safety criteria which
are implemented through a combination of instructions, training programs,
administrative programs, and general controls such as:

* Equipment and Work Station Design
* Special Nuclear Material Container size, Shape, Labeling, and Spacing
* Engineered Safeguards
* Nuclear Criticality Safety Limit Signs
* Equipment Process Controls
* Procedures
* General Employee Training
* Job Specific Training
* Multi-Tier Inspection/Audit Program

Audited compliance with safety instructions, training and re-training programs, and
safety/engineering review and approval of proposed modifications to engineered
controls provide a high degree of assurance that the C-E criticality safety program is
complied with for special nuclear material (SNM) handling, processing, and storage
operations.

II. CRITICALITY SAFETY REPORTABILITY

C-E is in the process of codifying the criticality safety occurrence reporting program
for the Windsor and Hematite Facilities. This program will be directed at safety related
activities involving nuclear criticality safety. The Program's primary objectives are to
identify abnormal occurrences or conditions related to criticality safety, to bring them
to management attention, to consider notification of the NRC and other regulatory
authorities, and to identify any necessary corrective actions. This program
modifications as defined herein, are being incorporated to address the requirements of
NRC Bulletin 91-01.

The criticality safety limits and controls currently employed by C-E are based on a
variety of modeling schemes. Also, these safety limits and controls may be
administratively imposed at levels at, or more conservative than, those derived from
the nuclear criticality evaluation of specific operation. As a consequence, a deviation
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from posted limits and controls for example, may be an internal procedural violation or
a degradation of a controlled parameter and not considered a complete loss of a |
controlled parameter.

Each facility currently has a procedure(s) identifying nuclear criticality safety limits and
controls. If a situation Is detected that results in a defined violation of, or departure
from, a nuclear criticality safety limit or control, it will be considered an abnormal
criticality safety occurrence. An accumulation of minor failures of equipment or
procedures, none of which on their own constitute a violation, yet collectively could
contribute to a loss of a control, will also be considered an abnormal criticality safety
occurrence.

When an abnormal occurrence or substantial degradation is detected, the basic
elements of applicable procedures cause action to be taken to protect personnel, and
notify supervisory and radiological protection personnel. Equipment and processes
may be stopped, as appropriate for the situation. (Figure 1 shows the flow of
information up through the organization once an abnormal occurrence is detected.)

The Plant Manager, the Radiological Safety Manager, and a Nuclear Criticality
Specialist are notified as soon after the occurrence as possible. Once assured that
the immediate hazard to personnel is stabilized, a determination Is made regarding
notification requirements to the NRC, other agencies, and higher management within
C-E. When either one of the last two barriers to criticality is significantly degraded or
lost for example, the occurrence will be considered reportable to the NRC. If the
Emergency Plan is activated, the occurrence is classified as to its level of seriousness
In accordance with Plan criteria, and corresponding action is taken. Otherwise, the
seriousness of the occurrence is assessed by the Plant Manager in consultation with a
Criticality Specialist and the Radiological Safety Manager.

111. CRITICALITY SAFETY REPORTABILITY PROGRAM IMPROVEMENTS

NRC Bulletin 91-01 has identified new reporting levels and proposed criteria for
evaluating and categorizing the severity of nuclear criticality safety related occurrences.
As a result of NRC Bulletin 91-01, It will be necessary for C-E to re-examine each
process operation over the long term to re-define the controlled parameters in the |
context of a more realistic evaluation of normal and abnormal occurrences (as
opposed to a worst case approach). This evaluation will consider the quantity and
configuration of SNM and moderator at each work station, and in the process flow
between work stations, with respect to the controlled parameters. Additional guidance
to the operators, supervisors, and radiological safety technicians will be provided on
how to identify and define the severity of the occurrence, determine whether a
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Criticality Specialist must be contacted, perform required corrective actions, and report
criticality safety related occurrences. The criticality safety programmatic improvements
described above will be integrated as objectives in our facility planning consistent with
our schedule to perform an integrated safety analysis of each facility.

In the short term, the existing nuclear criticality safety program will be amended to
include criteria to define reportable conditions and associated notification intervals.
Abnormal criticality safety occurrences will be evaluated at each facility using an
administrative procedure which contains specific criteria to identify events that must be
reported to the Nuclear Criticality Specialist for evaluation. These criteria are
presented in Attachment 1. The procedure also provides guidance for determining the
reportability of the occurrence to the NRC and notification intervals. (Attachment 11)

The following discussion provides additional detail on how our criticality safety
program will be modified to address the new reporting criteria.

IV. COMPLIANCE WITH NRC REPORTING CRITERIA

1. Complete Loss of a Controlled Parameter

A complete loss of a controlled parameter will be postulated to have occurred if
an occurrence violates established criticality limits and controls or an
accumulation of minor failures has occurred which collectively contribute to a
loss of control. Once the condition has been assessed, a determination will be
made by facility management with the advice of the Nuclear Criticality Specialist,
whether the severity of the occurrence warrants:

a. Internal reporting and corrective actions
b. Internal reporting, corrective actions, and NRC notification

This determination will be made based on the severity of the loss of control and
the status of remaining criticality controls for the process. An assessment of
the reporting requirements will be made using the notification criteria outlined in
Attachment 11.

2. Substantial Degradation of a Controlled Parameter

The severity of an occurrence involving a substantial degradation of a controlled
parameter or an accumulation of minor failures which collectively contribute to
the degradation, will be assessed by the Criticality Specialist in collaboration
with other engineering and safety functions. This evaluation will be completed
using information based on cause, rate of deterioration, and magnitude of the
reduction of the control.
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Once the condition has been analyzed, a determination will be made by facility
management, with the advice of the Nuclear Criticality Specialist, as to whether
the severity of the degradation warrants:

a. Internal reporting and corrective actions
b. Internal reporting, corrective actions, and NRC notification

This determination will be made based on the severity of the degradation of the
control and the status of remaining criticality controls for the process. An
assessment of the reporting requirements will be made using the notification
criteria in outlined in Attachment 11.

3. Failure of a Controlled Parameter Previously Identified by the Commission
or the Ucensee's Criticality Safety Specialists as Requiring Reporting
Upon Failure

C-E currently does not have a controlled parameter that falls into this reporting
classification. If a control is identified in the future that is covered by this
criteria, C-E's program will be modified accordingly.

4. Determination that a Criticality Safety Analysis was Deficient In Evaluating
Actual Plant Conditions and Necessary Controlled Parameters Were Not
Established

If it is determined that a criticality safety analysis or methodology is deficient in
the evaluation of actual plant conditions and necessary controls for a parameter
were not established, the criticality safety impact to plant operations will be
assessed. The NRC will be notified once a determination has been made that a
credible deficiency exists. Corrective actions will, of course, be implemented as
appropriate.

An assessment of the reporting requirements will be made using the notification
criteria in outlined in Attachment 11.

5. An Unusual Event or Condition for Which the Severity and Remedy Are
Not Readily Determined

The Criticality Specialist, in conjunction with appropriate Radiological,
Engineering, and Facility Management, will assess the significance of the
unusual occurrence.

An assessment of the reporting requirements will be made using the notification
criteria in outlined in Attachment 11. 1
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V. SUMMARY

As described above, C-E's criticality safety program, with the modifications to
better define reportability discussed herein, will address the requirements of
NRC Bulletin 91-01. Over the long term, as an extension to our existing Nuclear
Criticality Safety Program, primary barriers for criticality control will be explicitly
identified. These barriers will be included in the operating procedures with
instructions to the operator on when to safely secure the system as well as
reporting requirements. These operating instructions and reporting
requirements will be given to the operators through general and job-specific
training. The internal and external reporting requirements will be documented
and the appropriate training will be provided to affected personnel.
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ATTACHMENT I

Potentially Unsafe Conditions that Must be Reported
to the Nuclear Criticality Safety Specialist

1. Procedure cannot be followed verbatim with respect to nuclear criticality safety.

2. Following the procedure will/may result in a violation of prescribed criticality
limits and controls.

3. Procedures, which may affect criticality limits or controls, are not followed by the
operator.

4. Procedure does not properly address all criticality controls on the equipment.

5. Measurement or sampling data is outside of specified criticality limits and
controls.

6. SNM has accumulated in unexpected locations in process equipment, vents,
ductwork, etc.

7. Measurement/sampling equipment required for criticality control fails to function,
yields inconsistent results, deviates significantly between calibration checks, or
yields results outside the range specified in the procedures.

8. Maintenance, calibration, functional testing, or repair of equipment required by
criticality control procedures is not performed within the required time interval.

9. Criticality safety related equipment/components are discovered which have not
been replaced consistent with specifications.

10. Discovery of process equipment modifications without appropriate criticality
safety review and approval.

11. Process, equipment or procedural criticality safety controls fail which have been
Identified In operating procedures as abnormal events requiring immediate
notification to management.

12. Inspections, audits or investigation findings identify failures of procedures,
engineered safeguards, safety related structures, nuclear poison fixtures, or any
other item identified above with respect to criticality safety.



ATTACHMENT I (cont.)

Potentially Unsafe Conditions that Must be Reported
to the Nuclear Criticality Safety Specialist

13. Criticality safety related equipment/components are discovered which have
failed.

14. A previous nuclear criticality safety evaluation was deficient or an operation
involving SNM was never evaluated.



ATTACHMENT II

Nuclear Criticality Safety Event Notification Criteria

Definitions:

Controlled Parameter: A characteristic of a system which may be controlled for
purposes of criticality safety. Examples - mass, geometry, concentration, poisons.

Control: That which prevents a controlled parameter limit from being exceeded.
Examples - spacing, on-line monitoring, sampling, configuration control, batch size.

la. One controlled parameter is lost or degraded,
but

at least two other controlled parameters remain in place.

Notifications are internal only with a followup report to facility management.

lb. Control was originally established on one controlled parameter and one control
for that parameter is lost or degraded,

but
at least two independent controls on that controlled parameter remain in place.

Notifications are internal only with a followup report to facility management.

2a. A controlled parameter is lost or seriously degraded,
and

only one other controlled parameter remains in place.

Facility management is promptly notified and NRC is notified within twenty-four
(24) hours.

2b. Controls were originally established on one controlled parameter, one control
for that parameter is lost or degraded,

and
Only one control on that parameter remains in place.

Facility management is promptly notified and NRC is notified within twenty-four
(24) hours.



ATTACHMENT If (cont.)

Nuclear Criticality Safety Event Notification Criteria

3. A controlled parameter is lost or seriously degraded; control cannot be
immediately re-established; and no other parameter is under control to prevent
criticality.

The Facility Emergency Plan is activated.

Facility management and NRC are notified immediately.

4. An unusual event occurs or a condition is detected for which the severity and
remedy are not readily determined.

Facility Emergency Plan is activated.

Facility management and NRC are notified immediately.

5. A determination is made that a previous criticality safety evaluation was deficient
or that a process was never evaluated.

The process will be halted until an appropriate evaluation is completed.

Facility management and NRC are notified within 24 hours.
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ML-92-029

Justification for Notification Intervals for Occurrences
Involving the Loss or Degradation of Criticality Safety Controls



Notification Intervals for Occurrences
Involving the Loss or Degradation of Criticality Safety Controls

In our response to NRC Bulletin 91-01, C-E has indicated that immediate notification
would be required for a criticality safety occurrence for which the threatens to cause
criteria of 10 CFR 20 is appropriate. This judgement is made following a review by a
criticality safety specialist using criteria outlined in the Attachments to our response.
Facility management will be promptly involved in situations of this nature.

*Twenty-four hour notification will be used for events of lesser safety significance, as
determined by the criticality safety specialist. Classifying an occurrence in this
reporting category is only made once the criticality safety specialist has determined
that a criticality is not credible since other controls remain or control has been re-
established. Facility management will be promptly involved in situations of this nature
as well.

C-E believes the existing "immediate" and *twenty-four hour" response intervals provide
an appropriate mechanism to ensure timely notification of the NRC. We are
concerned that the Imposition of prescriptive rather than performance based criteria in
the interpretation of regulations will place an unnecessary burden on licensees without
commensurate enhancement to safety.


