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1. INTRODUCTION

Containment Integrated Leakage Rate Tests (CILRTs) represent large

investments of time and money on the part of the u t i l i t i e s operating nuclear

power plants. These tests are conducted to ensure that an adequate degree

of protection is being maintained by the containment against, the release

of radioactive products should an accident occur. Because these tests

require the unit to be shut down they are normally conducted during refueling

outages. Theoretically, a CILRT would not necessarily be 3 control l ing

event in returning the unit to power but, i n practice, these tests often

take quite a lo t of timr? to complete. Thus the CILRT often is a control l ing

event in returning a unit to power and therefore should take no longer than

necessary to establish the leakage rate of the containment.

In the early days of containment tes t ing , leak rate tests were conducted

from a minimum of 24 hours to a maximum of several days. The reasoning behind

the minimum of 24 hours i s not completely clear, although the general con-

sensus i s that the 24 hour minimum time period eliminated any diurnal effects

on the early steel containments. In any event, the minimum time period of

24 hours was adopted and continues to form the fundamental approach of the

Nuclear Regulatory Commission (NRC).1 However, there does not appear to be

technical j us t i f i ca t i on for the minimum test period of 24 hours. In f ac t ,

several industry sources have shown that successful CILRTs can be conducted

in much less t ime. 2 ' 3 ' 1 * ' 5 The NRC has recognized this fact and has approved



CILRTs of less than 24 hours. But some u t i l i t i es s t i l l feel constrained to

use the 24 hour test due to their Technical Specifications. And although

criteria for determining the duration of a CILRT have been published, no

specific cr i ter ia have been agreed upon as f ina l . Therefore, i t is the

purpose of this paper to highlight several of the proposed cr i ter ia and

the concerns that might arise following the implementation of such cri ter ia.

I I . CRITERIA

Perhaps the most important criteria in CILRTs is that there must be

leakage out of the containment. Theoretically, the leakage could be zero

but with the large number of leakage paths available in containments, this

is highly unlikely. And tests which result in an indication of leakage into

the containment should not be acceptable. Thus, there must be leakage out

of the containment.

Another criteria is that the measured leakage rate must be less than

75 percent of the allowable leakage rate at the design accident pressure.6

The 25 percent reduction in the allowable leakage rate is for safety and

is intended to allow some degradation in the containment leak tightness

over the time span until the next test without exceeding the allowable

leakage rate.

The leakage rate should be approaching stabilization prior to the

conclusion of the test. At least one quantitative l imit on the stabil i ty

of the leakage rate with time has been proposed,5 but most other criteria

specify only that the leakage rate should be tending to stabilize. The

necessity of this stabi l i ty should be clear, but the definition of a

l imit for the stabil i ty is s t i l l unclear.

Due to the current trend towards determining an upper confidence

limit on the leakage rate, additional cr i ter ia have arisen. I f the upper



confidence l imi t (UCL) on the leakge rate is going to be considered as more

reliable than the measured leakage rate, then the UCL must be less than 75

percent of the allowable leakage rate. Also, a stat ist ical ly significant

number of data points must be taken to allow a valid UCL to be determined.

And the time period between these data points must be large enough to allow

the containment atmospheric conditions to undergo the normal changes

experienced during a test.

Another proposed cr i ter ia requires that the test not be terminated

until a good certainty exists that the verification test w i l l also be

passed.7 The point in this instance is that by terminating a test early

the measured leak rate may be unrealistically high even though i t is

acceptable. I f this measured leak rate is sufficiently larger than the

true leak rate, then the verification test may f a i l .

A f inal criteria concerns the minimum test duration. Various minimums

have been proposed, ranging from four to eight hours. From a technical

point of view, the minimum duration would be decided by the length of time

required to obtain the necessary amount of data. Eut siuce this time

period could conceivably be quite small (less than one hour), i t is doubt-

ful that the decision w i l l be made st r ic t ly upon a technical basis.

I I I . CONCERNS

All concerns, whether they are regulatory or otherwise, stem from the

same basic question: Does the test last long enough to allow sufficient

information to be obtained to adequately determine the containment leakage

rate? In tne past, regulatory authorities have fe l t comfortable with a

24 hour teat. However, these same authorities have also recognized that

a test duration of less than 24 hour? is also feasible. There is general

agreement that there should not be a time limitation excapt as a minimum.



Rather, the duration of the test should depend on the behavior of the data

being recorded. In this manner a test could last 24 hours or longer, or it

could be terminated much sooner. But the decision to end the test would be

based on the data, not some arbitrary time constraint. The 24 hour time

constraint has worked well in the past, and many are reluctant to discard

it. Any criteria replacing the 24 hour constraint must be shown to work

at least as well.

Because the computation of the leakage rate from the recorded data is

at best only an estimate of the leakage rate, statistical procedures for

determining a UCL on the leakage rate are generally employed. The use of

such statistical procedures allows a more confident statement to be made

regarding the leakage rate than would otherwise have been possible. One

concern is that the UCL will be evaluated against the allowable leakage

rate rather than 75 percent of the allowable leakage rate. The UCL

represents a statistical upper bound on the leakage rate and therefore

should be required to be less than 75 percent of the allowable leakage

rate. This requirement helps to assure that the full 25 percent of allow-

able leaKage is available for safety purposes.

Another concern involves the time interval between the recording of

data. If data are obtained at a fast pace, then a statistically significant,

number of data points can be obtained quickly but subtle atmospheric changes

in the containment over time may remain undetected. On the other hand,

if the data are obtained at a very slow rate, then the test may be unduly

lengthened. Specifying a minimum test duration in terms of hours can elimi-

nate the possibility of obtaining the data too quickly to detect subtle changes.

Perhaps the most important concern involves the stability of the measured

leakage rate. Once the leak rate, or the leak rate trend, has stabilized

and remained so for a period of time, the test can be terminated



with little risk of error. However, defining this stability has proven to

be quite subjective. Further guidance is required in this area. And no

test should be terminated if an increasing 1raL' rate is indicated, regardless

of whether or not the stability criteria have been met.

IV. CONCLUSION

It should be clear that the 24 hour test duration is, in all likelihood,

going to be replaced. The new definition of CILRT duration probably will

incorporate requirements for a minimum number of data points and a minimum

time duration. The UCL on the measured leakage rate will have to be less

than 75 percent of the allowable leakage rate. The measured leakage rate

probably will be required to meet some quantitative limits on stability for

a specified length of time before the test may be concluded. Additional

criteria may be factored in to provide a test duration such that a high

probability will exist for the successful completion of the verification

test. Additional work is required in determining the quantitative limits

on the leak rate stability and the minimum time duration. But out of this

work will come the criteria necessary to allow CILRTs to be conducted and

concluded based on the recorded data and not an arbitrary time period.
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