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SUMMARY4

,

Scope: .This routine, announced inspection entailed 50 inspector-hours in the
' areas of. witnessing . the containment integrated leak rate test and review of'
associated documentation for Unit 2.

Results: In the areas inspected, no violations or deviations were identified.
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REPORT DETAILS,

+

1. . Licensee Employees Contacted:
,

C. R. Dietz,= General Manager -

*W. M. Tucker, Assistant to General' Manager.
*M. D. Hill, Manager Technical'and Administrative Support-

' '' *B. Parks, Jr. , Manager Technical Support
*L. W. Wheatley, ISI . Project. Engineer -
*M. Blinson, ILRT Director-
S. Hutton, ILRT Director.,

A.'.Giverson', ILRT Director''

Other Organization
,

'

Gilbert Associates .

*R. Shirk, Leak Rate Consultant
J. Blessing, Leak Rate Consultant

'

NRC Resident Inspectors

*D. O. Myers, Senior Resident Inspector
,

! *L. W. Garner, Resident Inspector

* Attended exit interview
.

2. Exit Interview

! The inspection scope and findings were summarized on September 24, 1984,
with those persons indicated in paragraph 1. The-licensee. acknowledged the
failed ILRT and agreed to provide a complete analysis of identified
problems, corrective actions and the as-found containment leakage condition:

'
in the final test report.

4

IFI (50-324/84-28-01): Review the analysis of the Septemer 1984-

Type A test results and the licensee's proposed test schedule -
paragraph 5.d.(3).

.

-3. Licensee Action on Previous Enforcement Matters- -
..

! This subject was not addressed in the inspection.
i

- 4. Unresolved Items

Unresolved items were not identified during this inspectic...
r .
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5. Containment Integrated Leak Rate Test - Unit 2(61719)
|

The inspector reviewed and witnessed test activities to determine that the '

Unit 2 primary containment- integrated leak rate test was performed in
accordance with the requirements of Appendix J to 10 CFR 50, ANSI 45.4 and
the test procedure, PT-20.5, " Integrated Primary Containment Leak Rate
Tests."

Selected sampling of the licensee's activities which were inspected
included: (1) review of the test procedure to verify that the procedure was
properly . approved and conformed with the regulatory requirements; (2)
observation of test performance to determine that test prerequisites were
completed, special equipment was installed, instrumentation was calibrated,
and appropriate data were recorded; and (3) preliminary evaluation of- -

leakage rate test results to verify that leak rate limits were met.

Pertinent aspects of the test are discussed in the following paragraphs.

a. General Observations

The inspector witnessed and reviewed portions of the test preparation,
containmerit pressuriza tion, temperature stabilization and data
processing during the period of September 10-24, 1984. The following
items were verified:

(1) The test was conducted in accordance with an approved procedure.
Procedure changes and test discrepancies were properly documented
in the procedure.

(2) Test prerequisites selected for review were found to be completed.

(3) Plant systems required to maintain test control were reviewed and
found to operational.

[ (4) Special test instrumentation was reviewed and found to be
installed and calibrated.

1

(5) Data required for the performance of the containment leak rate
calculations were recorded at 15 minute intervals.

| (6) Problems encountered dJring the test were described in the test
event log.

(7) Pressurized gas sources were properly isolated .and vented to
preclude in-leakage or interference of out-leakage through
containment isolation valves.

(8) Procedure valve alignment was reviewed against system drawings to
- verify correct boundary _ alignment, and _ venting and draining of
specific systems.
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(9) ~ Temperature, . pressure, dew point, and flow data were recorded a't .
.

15' minute intervals. _ Data were assembled and retained .for final,

-evaluation and-analysis by the licensee. 'A final ILRT report will
~ be submitted to-the Office of Nuclear Reactor Regulation.-

F- - No violations or deviations were identified.in this: review.

b '. Test Procedure Review
.

^

The inspector reviewed ' portions of PT-20.5, Revision 8, to verify that-
adequate test controls, acceptance criteria and valve alignment were-
specified.

No major- problems were identified. Some minor adjustments to' the
procedure were resolved with the licensee. These included application-
of Appendix J ' limits to the total time test method specified in.
BN-TOP-1, Revision -1, test- director control- over any leakage repair,
and proper venting of certain systems. Add-on leakage adjustments:to
the integrated test result are identified in' Table 1, page 28, of the -
test procedures.

c. Integrated Leak Rate Test Performance

(1) Method - Type A Test

The licensee initially used the total time leak rate calculational
technique defined in BN-TOP-1, Revision 1, to determine the
containment leak rate in addition to the mass point technique ,

using a linear regression analysis. After.16 hours.of testing,
the Upper Confidence Limit (UCL) using the total time analysis
indicated that data scatter was too severe -to justify.-a short
duration test. The licensee subsequently ran a 24 hour test using
mass point-linear regression analysis. '

(2) Test Description and Sequence
~

,

The containment integrated leak rate test was initiated at 'about
1:00 p.m., September 21, 1984, when the Drywell was secured. The
test was declared a failed test at 2:00 p.m. on September 22,.1984,

j with a UCL leakage of. 0.439 wt.%/ day and 0.587 wt.%/ day by 'the
;. . mass. and total time techniques respectively., A number of
' miscellaneous packing and. flange leaks _were repaired at this time,

but -did - not achieve a significant reduction in leak rate. A
: significant loss of reactor vessel water level was identified, but-

was initially assumed to be from the RHR-system to the torus and,'

|. . -therefore not representative of leakage .from containment.-

- However, 'the -licensee subsequently determined that the: loss'oft

water was from the RHR system to the RHR sump -through 4-inch' drain

.
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lines on.the RHR pump suction and discharge lines. These leakage
paths were isolated and a successful 24 hour integrated leak rate
test and four hour supplemental test was performed. The sequence
is'shown in the following table:

Date Time Event

9/21/84 1300 Drywell inspection was completed
and the containment secured.

,

1522 Containment pressurization was.
initiated.

2320 Containment pressurization was
terminated at 64.7 psia. Tempera-
ture stabilization period was
started.

9/22/84 0330 Temperature stabilization criteria
were met. Type A test is initiated.

1400 Leak rate upper confidence limit is
0.43 wt.%/ day by the mass point
analysis and 0.587-wt.%/ day by the
total time analysis.

The test was declared a failure in
that the leakage exceeded the
allowable leakage of 0.375 wt.%/ day.

Leakage repairs were made on the
following valves:

CAC V48
CAC V16
CAC V5
CAC V6
E11-F021A
E11-F024A & B
E11-F025A & B
E21-F015A
E11-F016B '

The repaired leakage was', in
general, small leaks through valve
packing and resulted in no
significant reduction in leak rate.

_
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Date Time Event

9/23/84 0345 A water _ leak from .the RHR pump
suction and discharge lines to the
RHR sump through 4-inch drain valves
was identified and corrected. The
reduction in leak rate was
significant.

0400 Time zero for the leak rate measure -
ment was established. The intent-
was to perform a short duration
test using the total time technique
and confirm the results with a mass- -

point-linear regression calculation.
'

2000 Attempt to perform short duration
test was discontinued. Data scatter
was such that a short test was not
supported by total time UCL calcu- ,

lations.
,

9/24/84 0400 End of the 24 hour leak rate test.
The leak rate UCL was 0.294 wt.%/ day
by the mass point-linear regression
analysis technique.

A leak rate of 4.3 scfm was imposed
on the containment for supplemental
test.

9/24/84 0800 Four hour supplement test was
successfully completed.

d. Test Results

(1) ILRT

Allowable leakage (La) for Brunswick Unit 2 is 0.5 wt%/ day.
Therefore, the integrated leak rate test leakage limit of 0.75 La
is 0.375 wt.%/ day of the containment air. In the 10-hours
following temperature stabilization the leak rate UCL by mass
point-lincar regression analysis was 0.439 wt.%/ day and by the
total time technique was 0.587 wt.%/ day. Correction of a number
of minor packing leaks did not significantly reduce this leakage.
Isolation of a water leak path from the RHR pump suction lines to
the RHR sump did result in a significant leakage reduction. The-
final measured leak rate UCL of 0.293 wt.%/ day _ by mass point-
linear regression analysis is an acceptable leak rate. A short
duration test was determined unacceptable- at 16' hours into the
Type A test due to unacceptable UCL leakage of _0.567 wt.%/ day
using the total time analysis. The Type A leak rates for 24 hours
of test data were as follows:

-- - . . - . ..
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Mass Point Total Time

Leakage 0.29 wt.%/ day 0.338 wt.%/ day

UCL 0.294 wt.%/ day 0.504 wt.%/ day

The = leak rate for both techniques meet the acceptance limit of
0.375 wt.%/ day. The 97.5% UCL of 0.504 wt.%/ day using the total
time techniques indicates a large amount of scatter in the data.
However, the 95% UCL of 0.294 wt.%/ day from linear regression
analysis closely approximates the leak rate and indicates that a
reasonable. statistical average can be obtained from the data.
The inspector concluded that the licensee'had demonstrated that
containment leakage is within the limits specified by the
Technical Specification and Appendix J to 10 CFR 50.

.

(2) Supplemental Test

Appendix J requires that a supplemental test be performed to
v'erify the accuracy of the Type A test and the ability of the ILRT
instrumentation to measure a change in leak rate. An acceptable
suppTemental test method is described in Appendix C of ANSI.N45.4
- 1972, as follows:

A known leak rate (Lo) is imposed on the containment and the
measured composite leak rate (Lc) must equal, within 0.25 La, the
sum of the measured leak rate (Lam) plus the known leak rate (Lo).

The acceptance criteria is expressed as:

Lo + Lam - 0.25 La < Lc < Lo + Lam + 0.25 La
,

Data obtained from the supplemental test was as follows:

Lc = 0.765 wt.%
,

| Lo = 0.5 wt.%
! Lam = 0.29 wt.%
| 0.25 La = 0.125 wt.%
i

Substitution of these values into the acceptance criteria equation
shows that the test requirements were met. The inspector

!

[ concluded that the supplemental test supports the Type A test as
specified by Appendix J to 10 CFR 50.

!
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: (3) Type _A-Test Schedule

. Two routinelyr scheduled consecutive integrated leak rate (Type A):
tests :had- previously been- declared " failed" Type A tests in

- accordance with the requirements of Appendix J to 10 CFR 50,
Paragraphs -III . A.I.(a) and ..III. A.5.(b). -Therefore, in accordance-

' with the. requirements of Appendix J to 10 CFR 50, Paragraph III.A.6(b)
the licensee is - required to perform a Type A. test at each re-
fueling outage or_ approximately 18 months,- whichever1 occurs
first, until two ' consecutive Type A tests meet the acceptance
criteria of Paragraph ^ III. A.S.(b), after . which the routine

. schedule may be resumed. The current Type Artest performed in
September 1984, during a. refueling outage on Unit 2 was the first
attempt- at performing the first of the required two consecutive
acceptable Type A tests at approximately 18 month intervals. The-
Type A test of September 1984, was a " failed" test in.that' leakage
repair was necessary to meet 'the acceptance , limits _ of Para-
graph III.A.S.(b) of Appendix J. Therefore, in accordance with

= the specifications of Paragraph III.A.6.(b),. it appears that the
licensee-will be required to perform two consecutive acceptable
Type A test at approximately 18 month. intervals prior to resuming
a routine schedule of 40 10 months. The licensee acknowledged the-
September 1984 Type A test as a failed . test, but indicated that
due to ,the nature of the leakage causing the failure, the . test'
schedule would be discussed with NRR. The licensee agreed to
provide a complete analysis of identified problems, corrective
actions _and the as; found containment leakage condition in the
final test report to the NRC.

The inspector identified review of the Type A test report for
followup inspection as:

,

.

- IFI (50-324/84-28-01): Reviw the analysis of 'the-
September 1984 Type A test results and the licensee's
proposed test schedule.

,

,
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