NRC INSPECTION MANUAL DI

I NSPECTI ON PROCEDURE 70323

CONTAI NMENT LEAK RATE TEST RESULTS EVALUATI ON
PROGRAM APPLI CABI LI TY: 2513, 2515 (BASIC)

70323-01 | NSPECTI ON OBJECTI VE

This procedure is designed to verify that the |icensee has
adequately perfornmed, reviewed, and eval uated preoperational and
operational Type A containnment tests [contai nnent integrated | eak
rate test (CILRT)] and Type B or C contai nnment tests [l ocal |eak
rate test (LLRT)] for preoperational and operational plants.

70323-02 | NSPECTI ON REQUI REMENTS
02.01 Reviewthe | icensee's report titled "Reactor Contai nnent
Bui l di ng I ntegrated Leak Test" to verify conpliance with respect to

the follow ng itens:

a. Type A Test

1. Verify that the "as found" [(AF) - initial containnment
condition] and "as left" [(AL) - final containnent
condition] results for each Type A test sequence per-
formed are subm tted, as applicable. The AF conditionis
not applicable to preoperational ClILRTS.

2. Determne if the test results and the analyses and
interpretation of the | eakage rate test data adequately
characterizethe acceptability of the contai nnent for the
AF and AL Type A tests, including neeting the foll ow ng
criteria:

(a) Verify that the required | eakage rate conputations
were properly perforned.

(b) Ensure that the total neasured | eakage rate (Lt Lam
neets the required | eakage rate acceptance criteri a.

(c) Verify that LtmLam) was corrected for random
i nstrunment errors.
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(d) Determne if the proper LLRT correction factor was
used to calculate the AF and AL | eakage rates.

3. Review the results and analyses of the supplenental

verification test used to denobnstrate Type A test
validity.
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4. Ensure that Type Atest which failed to neet the accep-
tance criteriais separately reported with the foll ow ng
i nformation included:

(a) an analysis and interpretation of the test data

(b) the least-squares fit of the test data

(c) the test instrunentation error analysis

(d) a description of the structural conditions of the
cont ai nment or conponents which contributed to the
test failure

5. Check that the preoperational |eak rate test report

includes a schematic of the |eakage rate neasurenent

system a description of the instrunentation used, and a

di scussion of the applicable test program

b. Type B and C Tests

1. Verify that the results of Type B and C LLRTs perforned
since the | ast Type A test neet the required acceptance
criteria.

2. Determne if the licensee has conducted an adequate
summary anal ysis for the LLRTs perforned.

3. Ensure that each Type Bor Ctest that failed to neet the
acceptance criteria iIs separately reported with the
followi ng information included:

(a) an analysis and interpretation of the test data
(b) the test instrunmentation error analysis

(c) a description of the conponent condition which
contributed to the test failure.

c. Containnent Structural Deterioration. Evaluate any reported
contai nnent structural deterioration and the corrective
actions taken to correct it.

d. Tine Requirenent. Verify that the licensee's report was
subm tted approxi mately 3 nonths after the test was conduct ed.

02.02 Verify that the Type Atest | eakage rate cal cul ated during
the performance of IP 70313 fromthe test data is consistent with
the licensee's reported result.

70323-03 | NSPECTI ON GUI DANCE

General Guidance. This inspection procedureis designedto evaluate
the acceptability of the contai nment integrated | eakage rates as
reported by the Iicensee for both the AF and AL conditions. These
results will provide a good characterization of not only the current
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contai nment |eak-tight integrity but also of this condition with
respect to tinme (i.e., how the |leak rate changes while the
contai nnent ages). Thisinformationis necessary to ensurethat the
contai nnment can and will maintainits leak-tight integrity in the
event of a design basis |oss of coolant accident.

03.01 Specific Guidance. This sectionis provided to supply a
nor e det ai | ed expl anati on of t he source and net hod of i npl enentati on
for each specific inspection requirenent. The references for the
appl i cabl e sources given in parenthesis after each requirenent are
listed in section 70323-04 of this procedure.

a. lnspection Requirenent 02.01al. In perform ng the periodic
Type Atest, the licensee is required to determ ne both the
AF and AL conditions of the containnment system The

preoperational Type Atest requires the determ nation of only
the AL condition. The AF condition is that at the tine of
reactor shutdown proceeding the Type A test. This test is
perfornmed to disclose the normal state of repair of the
cont ai nnent systemand to determne if there is any abnor nal
deterioration occurring. The AL condition is that at the
conpl etion of the test sequence. This test is perfornmed to
ensure that the contai nnment systemis in asatisfactory state
of repair prior to recommenci ng power operations.

(refs: c-sections IIl.A 1 and V.B.2. and V.B.3., d, and
h-sections 4.1 and 4. 2)

b. Inspection Requirenent 02.01la2(a)

1. Two nethods of performng the Type Atest are currently
approved: the absolute nethod and the reference-vessel
nmet hod. However, due to inherent difficulties in
performng the latter, the absolute nmethod is used
excl usi vel y.

2. Reviewthe calculations included in the results and the
anal yses and interpretation sections. Verify that the
basic calculations included are current and that the
figures used neke sense (i.e., order of magnitude).
Verify that unit conversions (e.g., w% day, % allow
able, SCFM and SCCM are included and were perforned

properly.
(refs: <c-section V.B.2. and 3., h-section 7, and k).

C. lnspection Requirenent 02. 01a2(b). For peak (Pa) and reduced
(Pt) containnment internal pressures the associated maxi mum
al | owabl e | eakage rates (La/Lt) are definedinthelicensee's
technical specifications (TS) and operating license. The
acceptance criteria are at a m ni numas conservative as the
fol l owi ng equati on:

Lam (Ltm) < 0.75 La(Lt)

and for the preoperati onal peak pressuretest, Lamshoul d al so
be | ess than or equal to Ld, where
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Lam = total neasured contai nnent | eakage rate at Pa
Ltm = total nmeasured contai nnent | eakage rate at Pt
Ld = design | eakage rate at Pa

The val ues for Lam(Ltn) i nthe above equati on nust i ncl ude t he
LLRT correction factor and a val ue for randomi nstrunent error
when determining if the CILRT was satisfactory.

(refs: c-section II1.A

d. Inspection Requirenent 02.01a2(c). Licenseesarerequiredto
correct Ltm (Lam) for random instrunent errors through
addition of the calculated absolute value of the error
Though no particular method is generally required, sone
i censees have commtted in their TS to the application of
Upper Confidence Limts (UCL) set at a 95% probability in
order to account for the instrunment error. The UCL is a val ue
cal cul ated by neasuring t he standard devi ati on fromt he sl ope
of the | east squares linearization of the test data within
which a certain fraction of all values may be reasonably
expected to lie.

(refs: <c-section Il1.A 3(c), k-section 5.74)
e. lnspection Requirenent 02.01a2(d)
1. If repairs and/or adjustnents were perfornmed on

cont ai nnment conponents during this outage prior to the
conpl etion of the Type Atest, the change in | ocal |eak
rate for these conponents nust be used to determ ne the
total integrated leak rate. This is done by conducting
LLRTs on t he af f ect ed conponents to determ ne t he m ni num
pat hway | eakage bef ore and after the repairs/adjustnents.
The difference in m ni num pat hway | eakage i s then added
to the Type A test result to obtain the required AF
result. The m ni numpat hway | eakage woul d be t he smal | er
| eakage rate for in-series valves tested individually,
one-half the | eakage rate for in-series valves tested in
parallel. This differential of the | eakage is the LLRT
correction factor.

2. |f the m ni mum pat hway | eakage for a penetrati on cannot
be determ ned, then the AF Type A test is considered a
failure.

3. If a barrier cannot be tested (e.g., wll not hold

pressure) in the direction that pressure would normally
be applied when in performance of its safety function,
then it my be validly tested from the opposite

di rection. However, it nust be proven that the test
results obtained in the opposite direction will provide
equi val ent or nore conservative results. Thi s proof

shoul d be included in the test report.
4, Al LLRTs perforned to conpensate a Type A test for

repairs/adjustnents shall be perforned at the Type Atest
pressure.
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f.

g.

70323

(refs: <c-sections Ill.A and B, k-section 6.)

| nspecti on Requirenent 02.01a3

1. Asupplenental integrated | eak rate verificationtest is
required to be perforned to validate the Type Atest. No
set method of verification test is prescribed, but the
test nust be conducted over a sufficient duration to
yield a change in |eakage rate from the Type A test
result. The | eakage rate shall be determ ned fromthe
sl ope of the linear |east squares fit of the graph of
| eakage rate versus tine. Enough data points nust be
taken to give an accurate | eakage rate result. To prove
the Type A test acceptable, the followi ng criteria nust
be net:

|[Lam(Ltm) - (Lc - Lo) |« 0.25 La(Lt), where

Lam(Ltm) istherawintegrated | eakage rate obtained with
no corrections for instrunent errors or LLRT correction
factors i ncluded unl ess repairs or adjustnents were nade
in between the tines of the perfornmance of the two tests,

Lc is the conposite |eakage rate neasured during the
verification test, and

Lo is the known orifice | eakage rate or the negative of
the controlled punp back injection rate of the
verification test.

2. The conparison of the Type A test results and the
verification test results shoul d be done usi ng raw dat a.
No i nstrument error or LLRT correction factors shoul d be
included unless repairs or adjustnments were made in
between the tinmes of performance of the two tests.

(refs: <c-sections I11.A 3(b), h, k).

| nspection Requi renent 02.01a4. Each Type A (AF and AL) test
failure nust be addressed in a separate section of the
licensee's report. Adequate analysis nust be perfornmed to
determine if the cause was a "single time" failure or a
chroni c problem Test failuresw | inpact the schedulingfor
future Type A tests.

(refs: <c-section Ill.A 6 and V.B.3).
| nspecti on Requi renent 02.01a5. A statenent as to which | eak

rate test nethod i s used i s essential as this nethod shall be
normal |y used for all operational Type A tests.

(refs: <c-section Ill.A 3.(b) and V.B. 2).

| nspecti on Requirenent 02.01b

1. LLRTs are not always independent of CILRTs. Due to the
relati onshi p between these tests as outlined in 03.01lel,
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extensive informationisrequiredto determ nethe effect

t hat | ocal leak rates and singular conponent
deterioration have on the overall contai nnent integrated
| eak rate.

2. |If abnormal deterioration of containment structural

conponents is discerned, an evaluation of the possible
causes should be carried out in an effort to ensure the
mai nt enance of proper containnent integrity.

(refs: ¢, h, and k).

| nspecti on Requirenent 02.01b1

1. The conbined | eakage rate for all penetrations and val ves
subjected to Type B and C tests during a conplete |eak
rate test sequence shall be less than 0.60 La. A
conplete | eak rate test sequence woul d be that in which
every boundary required to be Type B or Ctested by the
TS, has been tested.

2. |f any valve or penetration cannot be pressurized for a
Type B or Ctest, then the sumof the LLRT leak rates is
by definition > 0.60 La.

(refs: <c-sections I11.B.3 and I11.C. 3)

70323- 04 REFERENCES

a.

=

(@]

®

—

«

10 CFR 50. 73.

10 CFR 50, Appendix A, Criteria 52, 53, 54, 55, 56, and 57.
10 CFR 50, Appendix J.

Menorandumfor R J. Mattsonto J. H Sniezak, "Clarification
of Appendix J Requirenments - Definition of Type A Test
Failures,"” January 11, 1982.

Regul atory Guide 1.11, "Instrunent Lines Penetrating Primary
Reactor Contai nment," March 10, 1971.

Regul atory CGui de 1. 141, "Cont ai nment | sol ati on Provi si ons for
Fluid Systens,” April 1978.

ANSI N18.1-1971, "Selection and Training of Nucl ear Power
Pl ant Personnel ."

ANSI N45.4-1972, "Leakage - Rate Testing of Containnent
Structures for Nucl ear Reactors."

ANSI / ANS- 3. 1 1981, "Sel ection, Qualification, and Trai ni ng of
Per sonnel for Nucl ear Power Plants."”

ANS-56. 2 ANSI N271-1976, "Contai nnent | sol ati on Provi si ons for
Fluid Systens."

Issue Date: 10/03/85 -7 - 70323



k. ANSI/ANS-56. 8-1981, "Containnent System Leakage Testing
Requi renents. "

|. Topical Report BN-TOP-1, Revision 1, "Testing Criteria for
I ntegrated Leakage Rate Testing of Primary Containnment

Structures for Nuclear Power Plants,” Novenber 1, 1972,
Becht el Corporati on.

END

70323 -8- Issue Date: 10/03/85



