NRC INSPECTION MANUAL DI

I NSPECTI ON PROCEDURE 70313

CONTAI NMVENT | NTEGRATED LEAK RATE TEST SURVEI LLANCE

PROGRAM APPLI CABI LI TY: 2513, 2515 (BASIC)

70313-01 | NSPECTI ON OBJECTI VE

01.01 Ascertain through i nspector observation, records revi ew
and i ndependent cal cul ati ons whet her t he cont ai nnent i ntegrated | eak
rate test (CILRT) is being properly conduct ed.

01.02 | ndependently verify the acceptability of test results
t hrough on-the-spot analysis and further indepth, independent
anal ysi s.

70313-02 | NSPECTI ON REQUI REMENTS

02.01 Ensure that the follow ng prerequisites are nmet before
comrenci ng cont ai nment pressurization of all ClILRTs (Type Atests):
[ See section 03.02a for explanations for the preoperational and
operational Type Atests, including as found (AF) and as left (AL)
condi tions. ]

a. For contai nment structures that are newconstruction (prepar-
ing to undergo the pre-operational CHLRT) or have undergone
maj or repairs the follow ng tests shall have been sati sfacto-
rily perforned:

New Maj or
Tests Construction Repairs
Pressure strength test yes yes
Local leak rate test yes yes
Cont ai nment i sol ati on yes no

system function test

b. A general inspection of the accessible portions of the
interior and exterior contai nnment surfaces is satisfactorily
conpl et e.

c. The contai nnment area survey for tenperature differential s and

hum dity is or has been perfornmed for the conditions which
exi st throughout the CILRT (e.g., fans operating or secured,
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no heat | oads (pre-op), or heat | oads (decay heat) and sensi ng
devices are in place in locations representative of their

assi gned subvol une.

d. All test instrunments arewithincalibrationat theinitiation
of the Cl LRT.
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e. [Each applicabl e plant systemis alignedinaccordance with one
of the following criteria:

1. Al systens required to naintain the plant in a safe
condition shall be operable and in their normal nodes.

2. Closed systens that woul d rupture as the result of al oss
of cool ant accident (LOCA) shall be vented to contain-
ment .

3. Any systemopen to contai nnent under post-LOCA conditions
shall be opened or vented to containnent prior to and
during the test.

4. Any system that would be normally operating under
post - LOCA conditions is not required to be vented during
the test.

5. Any system or conponent sensitive to damage from high
pressures or pressure differentials shall be isol ated or
renoved from contai nnent.

6. Al other systens containing fluids that are, or may
becone, pressurized fromexternal pressure sources shal
be depressurized and isol ated from contai nnent.

f. Vacuumrel ease devices are verified to operate within 10% of
their design pressures for internal and external |oading to
ensure contai nnent protection fromunder pressure.

g. For licensees utilizing the Reference-Vessel nethod of
| eakage-rate determnation, a reference system |eakage
nmeasurenment shall be perfornmed by the absolute nmethod to
qualify the systeml's vacuumretention.

h. The contai nment structureis properly closed out accordingto
| i censee procedure.

i. The current |icensee procedure that describes the nethod of
deconpression for personnel exposed to pressurization is on
hand, if personnel entry into the pressurized containment is
al | oned.

j.  The nost recent, approved version of thelicensee's procedure
for CILRT is available and in use by all test crew nenbers.

02. 02 Verify that the |licensee properly responds to al
excessi ve | eakage paths detected before or during the CLRT

02. 03 Ensure that the reduced pressure test and the peak
pressure test are perforned sequentially during the preoperational
CILRT (if perform ng the reduced pressure test).

02. 04 Monitor the contai nment pressurization and ensure the
fol |l owi ng:
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a. Personnel are aware of the m ni mumand maxi mumpressuri zation
requirenments for ClLRTs.

b. The pressurization source, upon reaching test pressure, is
i sol ated from contai nment and vent ed.

c. Pressure-tenperature stabilization is observed prior to
comrenci ng the | eakage-rate neasurenent.

02. 05 Ensure that during the |eakage-rate neasurenent the
licensee is observing all CILRT requirenents by verifying the
fol |l owi ng:

a. Al required plant paranmeters are being recorded, at a
m ni mum on an hourly basis.

b. The test logis being properly maiintained with all pertinent
observati ons being | ogged and wi t h personnel responsible for
the correctness for the observations so attestinginthel og.

c. The CILRT neets the mninum tine requirenment for test
dur ati on.

d. Leakage-rate conputations for the absolute nethod are
perfornmed periodically. The leak rate test data shall be
pl otted against tinme to calculate a statistically averaged
| eakage rate.

e. The supplenental verification test conplies with the change
in | eakage rate and test period requirenents.

02. 06 Determ ne the CI LRT | eakage r at es obt ai ned t hr ough use of
either the CLRT program ("A Conputer Program For Contai nnent
Integrated Leak Rate Testing") or other NRC accepted nethods of
anal ysis and conpare with the licensee's initial results.

02. 07 Verify that the proper LLRT correction factors are
included in the CILRT results.

02. 08 Determine if the CILRT was satisfactory for both the AF
and the AL contai nnment conditions.

02. 09 If either the AF or AL condition is determned to be a
failure, verify that the licensee is aware of the ensuing conse-
guences and requirenents.

70313-03 | NSPECTI ON GUI DANCE

General Guidance. The proper w tnessing and eval uation of a ClI LRT
requi res an i ndept h under st andi ng of contai nnment systemtesting, as
well as a good understanding of the plant specific containnment
systens and conponents. To achieve this bal ance necessitates the
utilization of both regional and resident NRC inspectors in
observing the performance of the CILRT. Generally, the regiona

i nspector shall performthe majority of the inspection and should
only request resident inspector assistance for the performance or
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certain prerequisite requirenments including a check of system
al i gnnment s.

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 enentation
for each specific inspection requirenent. The references for the
appl i cabl e sources given in parenthesis after each requirenent are
listed in section 70313-04 of this procedure.

a. | nspecti on Requirenent 02.01

1. The term Type A test is synonynous with CILRT. Type A
tests are performed for preoperational plants and
periodically for operational wunits. Pr eoper ati onal
testing is only concerned with determning the as |eft
(AL) contai nment condition. The AL condition is that at
the conpletion of the test sequence. This test is
performed to ensure that the containnent |eak-tight
integrity is in a satisfactory state prior to starting
power operations.

In performng the periodic Type Atest, the licensee is
required to determ ne both the AF and AL conditions of
t he contai nnent structure. The AF condition is that at
the time of reactor shutdown proceedi ng the Type Atest.
This test is perfornmed to disclose the normal state of
the contai nnent | eak-tight integrity and to determne if
there is any abnormal deterioration of the containnent
structure occurring.

(refs: b-sections II1l.A 1 V.B.2 and V.B.3, ¢, and
f-sections 4.1 and 4. 2)

2. Al test prerequisites shall be verified as being net
t hrough observing the initialing (signing off) of all
requirenments for the CILRT in its associ ated procedur al
record. The initials shall be those of an authorized
person attesting to the conpletion of the particul ar
requirenent.

b. | nspecti on Requirenent 02.01a

1. Pressure tests for strength (hydrostatic or pneunatic
pressure) are required to be performed for new construc-
tion plants and for those that have undergone mgjor
repairs which require strength welding. This test is
perforned to det erm ne whet her t he contai nnent structure
conplies with specified strength and design criteria of
the Technical Specifications (TS). These test results
shall be within specification prior totheinitiation of
| eakage-rate tests.

(refs: f-section 4.3, h-section 3.2)
2. (a) Prior to commencing the preoperational CILRT it is

generally recommended that Type B and C LLRTs be
perforned on all appropriate penetrations to provide
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an i ndication of how |l eak-tight the contai nnent can
be made.

(refs: f-section 4.1, h-section 3.2)

(b) Any major containnent nodification or repair shal
be foll owed by either Type B or CLLRTs, as applica-
ble, for the area affected by the nodification. In
certain cases, LLRT's would not be an appropriate
retest, but rather, a Type Atest (CILRT) is neces-
sary.

(ref: Db-section IV.A)

Cont ai nnent i solation system function tests shall be
perfornmed prior to the preoperational CILRT in order to
verify that these systens operate properly and that they
do not require any repairs or nodifications.

(ref: h-section 3.2.1.2)

| nspecti on Requirenent 02.01b

1.

A general inspection of the accessible portions of the
cont ai nnment structure and conponents shall be perforned
to determine if there is any evidence of structura
deterioration which nmay affect either the contai nnent
structural integrity or leak-tight integrity. | f
evi dence of deterioration exists, no CHLRTs shall be
performed until all repairs and retests are conpl ete.

(ref: b-section V.A)

To verify that this inspection is satisfactorily com
plete, a review should be perfornmed of the contai nnment
I nspection procedure andits  results. Ensure that enough
specific guidance is provided in the procedure to perm't
personnel to adequately inspect the containment. The
procedure and results should be conpared with the
licensee's TS and Final Safety Analysis Report (FSAR).

| nspecti on Requirenment 02.01c

1.

(a) The tenperature survey of the contai nnent structure
is performed to pernmt the accurate neasure of
contai nment tenperatures and thermal variations in
order to inprove the accuracy of the overal |l wei ght ed
cont ai nnment tenperature. The survey should indicate
where the tenperature readi ngs were taken for each
subvol unme, the condi ti ons under whi ch t hey wer e t aken
(e.g., fans operating or secured and heat |oads in
the area) and establish an acceptance criteria for
the final sensor |ocations in each subvolune (e.qg.
the sensor may be placed where the tenperature is
within 2°F of the subvol unme average).
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(b) This information is essential for ensuring that
post - pressurization tenperature/ pressure stabiliza-
tion has occurred in containment to the extent
necessary to permt an accur at e | eakage r at e neasur e-
ment .

2. |If the reference-vessel nethod of |eakage testing is
used, the tenperature pattern of containnent is essen-
tial, as the reference vessels nust be | ocated i n regi ons
which are representative of the tenperature of the
subvol unme each vessel is representing.

3. If many thermal variations are detected, fans or other
nmeans of air circul ati on may be used to equal i ze t enper a-
tures in these regions. 1n using these nethods, caution

must be enpl oyed during pressurization, as the |oad on
t hese conponents is generally a function of air density.
In addition, the fans nmust be kept in the sanme operating
node during the CILRT as they were during the tenperature
survey. For this reason, it is recommended that |icens-
ees performtwo surveys, one with fans secured and one
with fans operating, to cover either possibility.

(refs: f-sections 4.6, 7.4, h-section 5.5.1)

e. | nspecti on Requirenent 02.01d

1. Al test equipnent shall have been calibrated over the
normal range of conditions experienced during the CILRT
Correction factors shoul d be determ ned for each sensi ng
device prior to initiation of the Cl LRT.

(refs: f-section 6.2 and 6.3, h-section 4.2.3)
2. Al calibrations shall be traceable to NBS standards.

3. Calibration of instrunents used in the ClILRT shall have
been perfornmed no nore than 6 nonths before the ClLRT.
An in-site check of all test equi pnent shall be perforned
after installation and prior to pressurization. These
checks shall be within one nonth of initiation of the
Cl LRT.

(ref: h-section 4.2.2)

4. An inspector check of the nethods used, the rawdata, and
the results of the calibrations and in-situ checks of at
| east 20% of the instrunentation used for the CILRT
shoul d be perfornmed to verify proper equi pnment cali bra-
tion.

f. | nspecti on Requirenent 02.01e

1. The system alignnments for the CILRT are perforned to
reflect the conditions that woul d exist after a design
basi s LOCA
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2. To ensure proper systemalignnent, performan inspector
wal kdown on 100% of the contai nnment penetrations for
external systens normally pressurized to contai nnment and
on 10% of the systens vented to contai nment during the
Cl LRT. Determine if the valve alignnents have been
conducted in accordance with the procedure and verify
that no artificial |eakage barriers have been erected.
In addition, an analysis of how systens are aligned
should be perforned to determne if the licensee is
properly enpl oying the requirenents.

3. To verify proper vent paths, the i nspector shoul d ensure
that vent valve orifice plugs (valve caps) are renoved,
as well as, the vent val ve bei ng open.

4. Closure of containnent isolation valves (ClVs) for the
CI LRT shall be acconplished by normal operation w thout
any exercising (valve cycling) or adjustnents (e.g., no
tightening of the valve packing after closure by the
not or) .

(ref: b-section IlIl.A 1.(b))

5. Repairs of any nal operating or | eaking Cl Vs shall be nade
as necessary. The pre-repair |eakage rate is to be
nmeasured to determ ne the LLRT correction factor (dis-
cussed in section 03.01i 3 of this procedure).

(ref: b-section IIl.A 1.(b))

6. Al systens which are normally fluid filled and may be
drai ned, may have the fluid driven off by the LOCA, or
will not maintain the fluid seal for 30 days after the
accident shall be vented and drained to the extent
necessary to expose the ClV seals to the containnent
at nosphere during the CILRT. However, systens that are
required for proper conduct of the CILRT or to maintain
the plant in a safe condition need not be vented or
drai ned. Systens that are not vented and drai ned during
t he ClI LRT and whi ch coul d becone exposed to t he contain-
ment at nosphere during a LOCA nust undergo LLRTs with
their |eakage rate determ ned using mninmm pathway
| eakage added to the CILRT correction factor (discussed
in section 03.01i3 of this procedure).

(refs: b-sectionlll.A 1.(d), I'll.B.3.(b), and h-section
3.2.1.5)

7. Duetothe detail ed plant specific know edge necessary to
rapidly wal kdown system alignnents, it is recomended
that the resident inspector shall assist inthis inspec-
tion by exclusively perform ng these wal kdowns. This
woul d enabl e the regi onal inspectors to concentrate nore
on generic ClILRT requirenents.

g. Inspection Requirenent 02.01i. Exposure of personnel to
pressurized air and return to nornal atnospheric pressures
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during the course of containnent structure |eakage-rate
testing shall be governed by approved deconpr essi on procedur es
i nvol ving a control | ed depressuri zing rate and wai ti ng peri ods
at internedi ate pressures. For exposures of no | onger than
200 mn. at pressures not greater than 14.3 psig., no
internmedi ate holding periods or deconpression stops are
required provided the tine period of pressurereductioninthe
air lock to atnospheric level is not |less than 30 sec. For
exposure to pressurization in excess of 14.3 psig, and for
exposure periods including repetitive exposure within 12 hr.
the practices should conformto those stipulated in Section
1.5, Diving Tables of the U. S. Navy Diving Manual, NAVSH PS
250- 538, January 1959. Local and State regul ati ons shoul d
al so be consulted.

(ref: f-section 7.5)

h. | nspecti on Requirenent 02.02

1. Any excessive | eakage pat h det ected prior to comrencenent
of the CILRT shall be neasured t hrough an LLRT, repaired
and then reneasured. Excessi ve | eakage is that which
woul d neet any of the following criteri a:

(a) that which could potentially cause the failure of the
Appendi x J requirenents for conbi ned | ocal |eakage
rates.

(b) that which exceeds | i censee commtnents for all owabl e
| eakage rates.

(c) and that whi ch exceeds vendor specifications for that
boundary or val ve.

2. Any excessive |eakage path detected during the CILRT
i ncl udi ng t he suppl enental verificationtest shall result
intermnation of the CILRT. The |ocal |eak rate shal
be measured before and after repair of the penetration
that is | eaking. The | eaki ng penetration may be bl anked
off and repaired after conpletion of the CILRT (per
section 03.02i 4 of this procedure). After the corrective
actionis conplete, the CILRT shall be restarted fromthe
begi nning of the test.

3. Al excessive | eakage paths are to be neasured before and
after repair so that an LLRT correction factor can be
calculated which will permt the determnation of the
contai nnment's AF condition.

The LLRT correction factor is the difference betwen the
m ni mumpat hway | eakage rat es of a penetrati on before and
after repair. The m ni num pat hway | eakage woul d be t he
smal | er | eakage rate of i n-series val ves tested indivi du-
ally, one-half the |eakage rate for in-series valves
tested sinul taneously and the conbi ned | eakage rate for
val ves tested in parallel
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The LLRT correction factor is added to the CI LRT | eakage
rate to determ ne the AF contai nnent integrated | eakage
rate.

4. |If apenetration | eaks excessively and cannot be repaired
prior to the CILRT, it may be bl anked off. The LLRT
penalty factor is required to be determned for this
penetration in order to characterize the AF condition.
In addition, the AL i ntegrated | eakage rate nust al so be

adj usted to conpensate for the | eakage that will exi st
through this penetration after its repair. This is done
by adding the post-repair local leak rate of this
penetration to the CILRT results.

(refs: b-sectionlll.A 1, f-section 4.2, and h-section
3.2)

| nspecti on Requirenent 02.04a

1. The pressure limts to be maintained while conducting
Cl LRTs are as follow

(a) Reduced pressure CILRT Pd > P > .5 Pa - 1 psig.

(b) Peak pressure CILRT Pd > P > Pa - 1 psig.
wher e:

Pis the CILRT test pressure (at any tine during the
test)

Pd is the containment system design pressure

Pa is the calculated peak internal containnent
pressure related to the design basis accident and
specified in the TS or associ ated bases.

(refs: b-section Ill.A 4 and h-section 3.2.2)

2. Al LLRTs performed for conponent repairs in conjunction
with the CILRT are to be conducted at Pa.

(refs: b-section II1.B.2, C 2. and h-section 3.3.2)

| nspecti on Requi renment 02. 04c. Upon conpl eti on of pressuri z-
ing the containnent, sufficient tinme nust be permtted prior
to the | eakage rate neasurenent so that tenperature (T) and
pressure (P) can equilibrate. Contain pressure will act as
a danpi ng harnoni c function until Pand T equilibrate, hence,
and neasurenents of Pand T made for | eakage rate cal cul ati ons
prior to this tine would yield an erroneous | eakage rate
nmeasur enent due to this harnonic nature.

The criteria for Pand T stabilization (equilibration) are:

1. The stabilization tinme period nust be at |east 4 hours
| ong.
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2. After reaching test pressure, the weighted average
contai nnent air tenperature, averaged over the | ast hour,
shall not deviate by nore than 0.5°F/ hr fromthe average
rate of change of the weighted average contai nnent air
tenperature averaged over the |ast four hours. O,

| AT/ hour (last hr) - AT/hour (last 4 hrs) |< .5°F/ hour

(refs: b-section IIl.A 1.c and h-section 5.3.1.3)
k. Inspection Requirenent 02.05a. Duringthe perfornmance of the
| eakage rate test, the licensee is required to record

at nospheri c and cont ai nnment pressure, tenperature, dewpoi nt
tenperature and liquid level (e.g., suppression pool or
pressurizer |evel).

| . | nspecti on Requirenment 02.05c

1. The |eakage rate test period, for any nethod, shall
extend to 24 hours of retained internal pressure, unless
it can be adequately denonstrated that the | eakage rate
can be determ ned during a shorter test period.

2. The only abbreviated test period |eakage rate test
currently permtted by the NRC is the BN-TOP-1 net hod
given in reference i. The duration for a successful
ClI LRT by the BN-TOP-1 nethod i s based upon t he magni t ude
and trend of the neasured data and cal cul ated | eakage
rates. The | eakage rate nust be fairly stable and the
two-sided (97.5% Upper Confidence Limt (per section
03.02p2 of this procedure) for the total tine analysis
must be less than 0.75 La where La is the maxinum
al | owabl e | eakage rate at pressure Pa as specifiedinthe
TS or associate bases. In addition, at |east 20 data
points shall have been taken at approximately equal
intervals and the test nust |ast at |east 6 hours.

(refs: f-section 7.6 and i-section 2.3)

3. If regulation and BN-TOP-1 are conflicting, regulation
shal | take precedence (e.g., when usi ng BN- TOP-1 net hods,
the total tinme AF and AL Type A test results nust neet
the 0.75 La limt using the appropriate statistical and
error anal ysis).

m | nspecti on Requirenent 02.05d

1. The | eakage rate determ ned from absol ute nethod | eak
rate cal cul ati ons shall be determ ned periodically. The
test data shall be plotted against tinme to obtain a
statistically averaged |eakage rate through a linear
| east squares fit of the test data.

This plotting of data is to be conducted continuously

during the test to disclose any gross variations in data
or leak rates. These variations could be indicative of

Issue Date: 10/03/85 -11 - 70313



n.

p.

70313

an erroneous reading, failed test instrumentation or a
penetration failure.

(ref: f-section 7.9)

2. The inspector should independently verify and plot the
| eakage rates. The technique for independent cal cul a-
tions is located in ref. f section 7.9.

| nspecti on Requi renent 02. 05e. The net hod of t he suppl enent al
verification test is not prescribed, but the test nust be
conducted over a sufficient duration to yield a change in
| eakage rate fromthe Type Atest. |f BNNTOP-1 i s bei ng used,
the verification test nust be at | east one half the | ength of
the Type A test conducted. The | eakage rate shall be
determ ned fromthe sl ope of the |inear | east squares fit of
t he graph of the | eakage rate versus ti me. Enough data points
nmust be taken to give accurate | eakage rate results (taking
only two or three data points is always insufficient).

(ref: Db-section Il1l.A 3.Db)

| nspection Requirenment 02.07. Al LLRT penalty factors are
to be calculated in accordance with step 03.01i3 of this
procedure. Verify that the LLRT penalty factors are cal cu-
| ated for each penetration requiringrepair or adjustnent and
that these penalty factors have been sumed with the CILRT
result to find the AF | eakage rate.

| nspecti on Requirenent 02.08

1. For peak (Pa) and reduced (Pt) containnment internal
pressures the associ at ed maxi numal | owabl e | eakage r at es
(La/Lt) are definedinthe |licensee's technical specifi-
cations (TS) and operating |icense. The acceptance
Ccriteria are at a mninumas conservative as the foll ow
i ng equati on:

Lam(Ltn) < 0.75 La(Lt)

and for the preoperational peak pressure test, Lamshoul d
al so be less than or equal to Ld, where:

Lam = total neasured contai nnent | eakage rate at Pa
Ltm = total measured contai nnent | eakage rate at Pt
Ld = design | eakage rate at Pa

The values for Lam(Ltm) in the above equations nust
i nclude the LLRT penalty factor and a value for random
instrunent error when determning if the CLRT was
sati sfactory.

(ref: Db-section IIl.A
2. Licensees are required to correct LtnlLam for random

instrument errors through addition of the calcul ated
absol ute val ue of the error. Though no parti cul ar net hod
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is generally required, sone |icensees have committed in
their TS to the application of Upper Confidence Limts
(UCL) set at a 95% probability in order to account for
the instrument error. The UCL is a val ue cal cul ated by
nmeasuring the standard deviation fromthe slope of the
| east squares linearization of the test data w thin which
a certain fraction of all values my be reasonably
expected to lie.

(refs: b-section Ill1.A 3(c), h-section 5.74,1)

3. In addition, the supplenental integrated leak rate
verificationtest isrequiredto be perfornedto validate
the Type A test result. To prove the Type A test

acceptable, the following 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 tinmes of performance 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 controll ed punp back injection rate of the verifica-
tion test.

(ref: Db-section Il1l.A 3.Db)
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