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February 20 19960

1

Dr. R. J. Cashwell, Reactor Director.

Nuclear Reactor Laboratory
University of Wisconsin
130 Mechanical Engineering Building
1513 University Avenue
Madison, Wisconsin 53706-1572

SUBJECT: RESPONSE TO UNIVERSITY OF WISCONSIN COMMENTS ON NRC DRAFT DOCUMENTS

Dear Dr. Cashwell:'

By letter dated August 31, 1993, you provided comments on Chapter 14 of the
draft " Format and Content for Applications for the Licensing of Non-Power
Reactors" and " Standard Review Plan and Acceptance Criteria for Applications
for the Licensing of Non-Power Reactors." Thank you for taking the time and'

effort to review our draft documents. The attachment to this letter is our;
' analysis of your comments and changes made to the drafts as a result of your

comments.

If you have any questions concerning our effort on these documents, please
contact me at 301-415-1127.

Sincerely,

Original signed by:
Alexander Adams Jr., Senior Project Manager
Non-Power Reactors and Decommissioning ,

Project Directorate
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Docket No. 50-156

Attachment: As stated

cc: w/ attachment
See next page
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February 20, 1996

Dr. R. J. Cashwell, Reactor Director
Nuclear Reactor Laboratory
University of Wisconsin
130 Mechanical Engineering Building
1513 University Avenue.

Madison, Wisconsin 53706-1572,

SUBJECT: RESPONSE TO UNIVERSITY OF WISCONSIN COMMENTS ON NRC DRAFT DOCUMENTS

Dear Dr. Cashwell:

By letter dated August 31, 1993, you provided comments on Chapter 14 of the
draft " Format and Content for Applications for the Licensing of Non-Power
Reactors" and " Standard Review Plan and Acceptance Criteria for Applications
for the Licensing of Non-Power Reactors." Thank you for taking the time and

,

effort to review our draft documents. The attachment to this letter is our'

1

analysis of your comments and changes made to the drafts as a result of your !
comments. I

If you have any questions concerning our effort on these documents, please4

contact me at 301-415-1127.

Sincerely,

$%cCs .

Alexander Adams Jr., Se or roject Manager
Non-Power Reactors and ommissioning

Project Directorate
Division of Reactor Program Management
Office of Nuclear Reactor Regulation j

Docket No. 50-156

Attachment: As stated
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gg University of Wiscons'in Docket No. 50-156
'f

cc:

Mayor of Madison
' City Hall

Madison, Wisconsin 53705#

Chairman,~Public Service .

Commission of Wisconsin .'
Hill Farms State Office Building
Madison, Wisconsin 53702
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NRC response to University of Wisconsin comments - Chapter 14, Technical |

1,

Specifications-

Comment - Format and content section 14.2, Format and Content of Technical
Specifications, subsection 3.2 (2), Limiting Conditions for Operation, Reactor
Control and Safety Systems, Reactivity Insertion Rates, page 14-13. The
document discusses limiting conditions for operation (LCOs) for the maximum
rate of adding positive reactivity to the reactor. You commented that for
pulsing TRIGA-type reactors the maximum reactivity insertion rate does not
appear to be of any significance. Reactivity insertion rate is a limiting
1arameter in analysis of a startup accident, and the rate has historically
>een limited to a value that will result in a power-level trip before prompt
critical'is reached, assuming continuous control element withdrawal at maximum
reactivity insertion rate. This should not apply to a reactor which is
routinely made prompt critical in normal operation. You suggested that
pulsing reactors should not have such a limit stated in technical
specifications (TSs).

NRC response - This is a case where particular guidance given in the document
may not be applicable to a particular reactor type. It is important to

realize that requirements for all of the various types of non-power reactors
are presented in this chapter. The TSs will vary with each reactor type and
no single non-power reactor will contain all of the TSs discussed in the

-

chapter. To address concerns about applicability of individual TSs to various
reactor types, we will add additional guidance to the introduction and to
Chapter 14 of the format and content document and the standard review plan
document to make it clear to applicants and NRC reviewers that the
applicability of the guidance in the documents will differ with the type of
reactor under consideration. The additional wording for the introduction of
the format and content document is:

The NRC staff recognizes that not all of the suggestions given in
this document will be applicable to each non-power reactor. This
problem is inherent to writing a single guidance document for

: reactors ranging from an AGN design with 0.1 watt thermal power to
the heavy water tank test reactor at the National Institute of
Standards and Technology at 20 MW thermal power. As applicants

,

review this document, they will identify guidance that they believe ,
,

'is not applicable to their particular reactor design. Applicants>

should carefully consider what guidance is applicable to their-

' reactor design. The applicant does not need to discuss the
reasoning for not providing all of the information suggested in this !
document. However, the applicant should be able to justify the;

deletion of information if asked by the NRC staff.'

I The additional wording added to the last paragraph of Section I of the
Introduction to the standard review plan is: i'

! However, not all of the guidance in the Standard Review Plan may be
applicable to every non-power reactor type licensed by NRC. There.

.
may be instances where the applicant has not addressed a topic in

' the format and content guide because the applicant has made a
determination that the guidance is not applicable to the particular

! reactor. The reviewer should be aware of the general non-power

i
i

:

l___________________________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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reactor types and the differences between the types. If it is not
'

! clear to the reviewer that specific guidance is not applicable to
the reactor under review, the applicant may be asked why a

- particular issue is not addressed in the SAR.

The following will be added to section 14.1 of the format and content:

! The guidance in this chapter consists of technical specifications
j for all types of non-power reactors. Not all of the guidance given
i here is applicable to a particular reactor type. The applicant must
j propose and justify those technical specifications that are

applicable to the reactor design and utilization under
consideration.

l-
Section 14.1 of the review plan states that because of the wide diversity of'

non-power reactor designs and operating characteristics, some items may not be
'

*

applicable to all facilities. The following will be added to section 14.1 of
the review plan: -

The reviewer must review the proposed technical specifications |I

considering the design and utilization of the reactor under review,:

i

i These changes to the document will give applicants the flexibility to propose I
! only .those TSs that are applicable to their particular reactor. We believe
L that additional changes to the text of the document to address your concern
1 are not needed.
i

Comment - Format and content section 14.2, Format and Content of Technical
Specifications, subsection 3.2 (4), Limiting Conditions for Operation, Reactor
Control and Safety Systems, Scram Channels, page 14-13. The document
discusses' power levels and scram set points. You commented that the second
paragraph in this section appears inconsistent. The first sentence indicates
historical acceptance of power level scrams as high as 1.2 times licensed
uximum steady-state power, while the sixth sentence states that power level
scrams should be set below licensed power level. Maximum steady state power
level does not appear to be.a difficult term to define and enforce.
Deliberately operating above the licensed maximum but below the scram setpoint
would appear to you to be operation outside the permitted envelope. You said
we appear to be defining a concept of maximum analyzed safe power level and
insisting that the power level setpoint be set below this level; but operation
at such a power level would not be prudent, since it does not include any
margin. If it does include a margin, whether it be for calibration errors,
instrument malfunctions, or for any other reason, it certainly should be legal
to operate at that level. The statements in this section seem to neglect the j
purpose of safety limits and limiting safety systems settings (LSSS) as i

defined elsewhere in the document. The basis for such settings should be "to
avoid failure of the fuel". The maximum licensed power level, in most ,

facilities, really does not have this basis, but is based instead on heat I

removal capability, radiation shielding capability, or some other limitation.

1

I
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i You suggested that a statement be made that the safety analysis should show
| safe operation at the power level scram point, but that maximum licensed

steady state power level will be below this level to incorporate margins for'

error.

NRC response - You raise many interesting points in your discussion. Unlikei

the pulsing TRIGA design, in many reactors types, power level is one of the
safety limits and thus has a LSSS associated with it. The LSSS is determined
to be a scram setpoint that will prevent the safety limit from being exceeded.
We are not trying to change this concept or to change the analysis of

| uncertainties that determines the LSSS to prevent exceeding the safety limit.
| We agree with your statement that maximum steady state power level does not

appear to be a difficult term to define and enforce and that deliberately'

operating above the licensed maximum but below the scram setpoint would appear'

to you to be operation outside the permitted envelope. The argument is if thed

license limit is 1 MW and the analysis of the reactor demonstrates safe
operation at 1.6 MW, what is the safety significance if the power calibration
of the reactor had drifted between surveillances and the reactor was operating
at 1.04 MW for some period of time. The question can also be asked if the
licensee knows that power calibration has a certain accuracy, is operating the i

'

; reactor in the above scenario a deliberate violation of the license power
level? From a safety point of view (depending on the safety analysis) this.

may not be significant, but from a regulatory )oint of view an argument could
be made (and has been made in the past) that t1e license has been violated.,

We will change this section to discuss a )ower level LCO which is different
than the power safety limit or LSSS, whic1 the applicant has the option of
adopting to prevent operation of the reactci above the licensed power level.
The licensee always has the option of setting the power scram at or below the
LSSS or other NRC and licensee agreed upon setpoint. In this case
administrative requirements could be used to keep the licensed power level
from being exceeded. This section will be changed to read:

Historically, there have been cases where the NRC has accepted power
level scrams higher than the licensed power (1.2 times licensed
power level is common) if supported by the safety analysis. This
Power level is the only non-power reactor scram setpoint that, if
reached, violates the license (maximum power level). Some licensees
have incorrectly interpreted this scram setpoint at higher than the
licensed power level as allowing limited operation above the license
power level. Although this operation is generally not a safety
concern, the NRC staff recognizes it as a regulatory problem. For |

'

example, if the reactor power measuring channels are out of
calibration, it is possible that the reactor has been operated at !
several percent above the maximum licensed power level for a period
of time. To ensure that licensed power levels are not exceeded for
non-power reactor operation, the applicant may consider the option
of having an LC0 which has a power level scram set below the
licensed power level. The NRC staff has accepted another option and
upon submittal of a license amendment request and supporting safety
analysis, has approved license amendments for non-power reactors
that raise the licensed power 10 percent above the power level at

_ - - -
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which the reactor will be operated. The applicant can then set the.

| reactor scram within this 10-percent power band. This allows the
operating power to remain the same while retaining the scram setpoints;

within the license power limit. Safety limits and associated LSSSs based
i on power are still determined by the results of the analysis in the SAR;

and should not change.'

The applicant can choose to continue to have power level scram set-
points above the licensed power level and can meet the license power
level requirements by such other means as administrative limits.

Comment - Format and content section 14.2, Format and Content of Technical
Specifications, subsection 3.3 (5), Limiting Conditions for Operation, Coolant
Systems, Detection of Fission Product Activity, page 14-18. This section
states that the specified fission product monitor should be able to initiate

~

,

action, such as a reactor scram or reactor room isolation. You commented that
an alarm would provide indication of a problem and initiation of appropriate i

diagnostic and remedial procedures: requiring a scram will likely result in a
much higher setpoint to prevent spurious scrams. You suggest that an alarm is 4

likely to provide safer operation and earlier attention to the problem. |

NRC response - We agree with your comment. The actions given in this section
are examples and not requirements. We will change this section to read:

The specified fission product monitor should be able to initiate
action, such as a reactor scram, reactor room isolation, or an alarm
as appropriate. The SAR should provide the bases and describe how
fission products are distinguished from other waterborne or airborne
radioactivity.

Comment - Format and content section 14.2, Format and Content of Technical l
Specifications, subsection 3.3 (8), Limiting Conditions for Operation, Coolant 1

Systems, Secondary and Primary Coolant Radioactivity Limits, page 14-19. This
section of the document discusses gross activity and isotopic sampling of
primary and secondary coolants. You commented that this requirement might be
met by some other means that might be superior. For instance, a continuous
reading fission product monitor or a radiation monitor continuously viewing a
cleanup demineralizer could provide even earlier detection of a fission
product leak of significant size. You suggest that periodic grab sample
monitoring might not be needed as often under this situation.

NRC response - It is possible that a radiation monitor for primary coolant may
be able to substitute for the weekly gross activity measurements. Significant
fission product releases into the coolant should be detected by the system
discussed in subsection 3.3 (5). The purpose of these measurements is to
detect deterioration of components in the primary coolant loop, such as a j
control element. We will change this section to read:

1

1
1
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In addition to the prompt detection of fission products from failed
fuel or experiment malfunctions (see 3.3 (5)), LCOs should limit
radioactivity in the coolant. The technical specifications should
require periodic sampling and appropriate analyses to detect and
quantify radioactivity in both the primary and secondary coolant.
The coolant should be sampled for gross activity on a short
interval, for example, weekly, and sampled for isotope
identification on a longer interval, for example, quarterly.
Trending the output of the fission product monitor or other primary
coolant continuous radiation monitor may substitute for weekly gross
activity sampling of primary coolant if justified by the applicant.
The purpose of this LC0 is to detect deterioration of components in
the primary coolant loop, such as a control element, and leakage in
a heat exchanger into the secondary coolant loop. These
s)ecifications should be stated in such a way that significant 1

c1anges in radioactivity, as defined in the SAR, trigger remedial i

action.

Comment - Format and content section 14.2, Format and Content of Technical
Specifications, subsection 3.8.2, Experiments, Materials, page 14-24. The
document discusses the need to double encapsulate liquid, gas, and potentially
corrosive materials. You commented that many facilities irradiate material in
liquid form that is so dilute that it would not add significant activity to
the reactor coolant if the capsule were to open during irradiation. Such
samples should not require double encapsulation. Further, all samples
irradiated will contain air or some cover gas in addition to the sample, and
many gas samples will have insignificant effect on the activity of the coolant
or the air in the vicinity of the reactor even if they rupture during
irradiation. You suggest that double encapsulation should apply to liquid or !

gaseous samples which can produce significant quantities of radioactivity or
samples of materiale corrosive to reactor components in the environment of the
irradiation facility or reactor pool.

i NRC response - We agree with your comment. The applicant should determine by
analysis of the proposed experiment involving liquid or gas samples if double
encapsulation is needed considering factors such as the affect on the reactor,

: of encapsulation failure, the radiological impact on the facility staff, the
; public and the environment of encapsulation failure, and if encapsulation
| failure would result in any industrial hazard that would impact reactor
j operation. We will change this section to read:
,

A specification should require double encapsulation of potentially
corrosive materials. All liquid and gas samples should be analyzed
to determine if they require double encapsulation considering
factors such as the affect of failure on the reactor, the

'

radiological consequences of failure on the facility staff, the
public and the environment, and if failure would result in an,

industrial hazard that could impact safe reactor operation. The4

i failure of an encapsulation of material that could damage the
i reactor should require removal and physical inspection of
| potentially damaged components.
:
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