NRC INSPECTION MANUAL

PART 9900: 10 CFR GUI DANCE

50 _54. CFR
10 CFR 50. 54(0)
GUI DANCE RELATI NG TO THE APPLI CATI ON OF
APPENDI X J - PRI MARY REACTOR CONTAI NVENT LEAKAGE TESTI NG FOR
WATER- COOLED POAER REACTORS

A PURPOSE

The purpose of this guidance is to clarify the NRC position
concerning the application of 10 CFR 50.54(0), Appendix J -
Requi renments for Primary React or Contai nnment Leakage Rate Testi ng.

NOTE: Responses givento |licensees concerni ng speci fic Appendi x
J exenptions were on an individual plant basis. There-
fore, the generic guidance provided herein is for
i nspector use only. Copies of this guidance shoul d not
be given to non-NRC personnel.

B. DI SCUSSI ON

Par agraph 10 CFR 50.54 states in part that, "whether stated therein
or not, the follow ng shall be deened in conditions ineverylicense
i ssued."”  Subparagraph (O further states that prinmary reactor
cont ai nnents for wat er-cool ed power reactors shall be subject tothe
requirenents set forth in Appendi x J.

The O fice of Nucl ear Reactor Regul ati on has requested |l i censees to
submt details concerning those portions of 10 CFR 50, Appendi x J,
they are currently unable to neet. The requested information wll
be considered during the devel opnment of proposed revisions to
Appendi x J. It will also be used in evaluating the backfit
provi sions for existingfacilities uponissuance of revi sed Appendi x
J.

Until further guidance is provided, or until a revised Appendi x J
is effective, or a specific exenption is granted to a given
licensee, the follow ng guidance applies regardi ng enforcenent
action:

1. The licensee nust conply, insofar as technically feasible
Wi thinthe operational andtestablelimts of the system wth
Appendi x J. The inspector should carry as unresol ved itens
t hose specific areas where the |icensee cannot neet Appendi X
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J. Wiere it is technically feasible to neet Appendix J and
the |icensee does not, a citation should be nade.

2. Even though it may not be technically feasible for the
licensee to conmply with all aspects of Appendix J, the
I i censee nust neet the requirenents of his Techni cal Specifi -
cations.
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Because the correl ation of | eakage fromthe reduced pressure
test to the | eakage at full accident pressure is tedious and
cannot be substantiated, efforts wi thin NRC have been to urge
all newfacilities undergoing their first integrated | eakage
rate test to utilize only the test at Pa, design basis peak
i nternal contai nnent pressure.

When |icensees make inquiries, ask opinions or indicate a
desire to perform preoperational testing at Pa wthout
performance of areduced pressure test, they shoul d be advi sed
that such testing is acceptable to NRC Where the
preoperational tests were run at Pa and at a reduced pressure
| evel , subsequent Type A tests nmay be perforned at Pa.

The follow ng technical guidance which was devel oped for the NRR
revi ew and eval uation of |icensee requested exenption for Appendi x
J requirenents applies to performance of testing:

1.

Cont ai nment Air-Lock Testing. Appendix J, Section IIl.B.2,
requires (a) that Type B tests shall be perforned at a
pressure not |ess than Pa, and (b) Section I11.D.2 requires

that air |ocks be tested at 6-nonth intervals and airl ocks
whi ch are opened during such intervals be | eak-tested after
each openi ng.

NRC Position. When containnment integrityisrequired, anair
| ock shall be tested within three days after being opened.
When nultiple entries are required, the air |ock shall be
tested within three days after theinitial opening. The test
pressure shall be applied between the doors, or in the case
wher e dual seals are incorporatedinthe door design, the test
pressure nmay be applied between the seals. In the event
testing cannot be perforned at Pa due to the design of the air
|l ock, the test nmay be perfornmed at the manufacturer's
recomrended maxi numtest pressure. This |atter (seal) test
is not intended to neasure a | eakage rate, but only to verify
the seal integrity. The all owabl e | eakage rate for a reduced
pressure test shall be determ ned by rel ating the | eakage rate
at the test pressure to a |eakage rate at the accident
pressure, Pa.

Air |l ocks which cannot be tested at Pa after being opened,
when containnent integrity is required, w thout the use of
nmechani cal devices to seat the doors, shall be tested between
the doors at Pa at 6-nonth intervals utilizing such devices.

Appendi x J, Section Il.H, states that the containnent
isolation valves included in the "Type C Tests" are those
t hat :

a. Provide a direct connection between the inside and
out si de atnospheres of the primary reactor contai nnent
under normal operation, such as purge, ventilation,
vacuumrelief and instrunent val ves.
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b. Are required to close automatically upon receipt of a
contai nment isolation signal in response to controls
intended to effect contai nnent isolation.

c. Are required to oper ate intermttently under
post - acci dent conditions.

d. Are in mainsteamand feedwater piping and other systens
whi ch penetrat e contai nnment of direct-cycle boilingwater
power reactors.

NRC Position. Licensees can limt Type C testing to those
val ves as defined by Paragraph I1.H of Appendix J. For
exanpl e, the mai nsteamval ves on a PWR need not be included
in Type C testing.

3. Appendix J, Section IlIl.C 2, requires that valves, unless
pressurized wthfluidfroma seal systemshall be pressuri zed
Wth air or nitrogen at a pressure of Pa.

NRC Posi tion. For mai nsteami sol ati on val ves i n boiling water
reactors, a leak-rate test pressure less than Pa is
acceptable. The test pressure shall be as stated in the Pl ant
Techni cal Specifications.

4. Appendix J, Sectionlll.C 1, requires that for Type Ctesting
of isol ation valves, the test pressure shall be appliedinthe
same direction as that when the valve would be required to
performits safety function unless it can be determ ned t hat
the results from the tests for a pressure applied in a
different direction wll provide -equivalent or nore
conservative results.

NRC Position. Type Ctest perfornmed with the pressure applied
inareverse direction fromthe direction of safety function
wi Il be considered to neet the requirenents of Appendi x J,
Section I11.C. 1, when it can be denonstrated for each val ve
design that the leak test results are equivalent or nore
conservative than those test results obtai ned during testing
in the direction of the contai nnment function.

In the course of the generic reviewof the inplenentation of
the leak testing requirenents of Appendix J, it has been
concluded that exenptions from the requirenents of the
regul ati ons are not necessary for reverse direction testing,
provided that the |icensees could nake a determ nati on t hat
theresults of testinginthe opposite direction would provide
equi val ent or nore conservative results. Further, it is
required that the |icensees docunent the bases for these
determnations and arrange to have this docunentation
avai |l able at the plant site for review by the NRC Regi onal
I nspectors.

Specific acceptance criteria are difficult to delineate due
tothe widevariationinval ve designs. However, prototypica
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test resultsinbothdirections, valveinternal arrangenents,
and desi gn speci fications fromthe val ve manuf act urer are good
i ndicators of the equival ence or conservatism of reverse
direction testing. The Regional inspectors should use this
kind of information to judge the adequacy of the |icensees’
determ nati on of equival ence or conservatism Shoul d the
i nspector have significant doubts regardi ng the adequacy of
reversedirection|eak testingfor specific valves, the matter
should be referred to Headquarters. This referral should
i ncl ude the basis for the inspector’'s uncertainty, aconplete
description of the valves in question, the basis for the
licensee's determ nation, and the systemin which the val ve
functions.

5. Appendix J, Section Il1l.C 2.a, requires that val ves, unless
pressurized with a seal system shall be pressurized wth air
or wwth nitrogen at a pressure of Pa.

NRC Position. Appendix Jrequires air or nitrogento be used
as the test fluid for conducting Type C tests which
necessitates drainingliquid-filledsystens. This requirenent
isintended to sinulate the condition of the systemfoll ow ng
a post ul at ed Loss- of - Cool ant - Acci dent (LOCA) where t he | eakage
barriers (e.g., val ves, gaskets, and seal s) may be exposed to

the contai nnent atnosphere. There are a nunber of
liquid-filledsystens, however, that are specifically desi gned
to remain intact following a LOCA These include the

ener gency core cool i ng systemand t he cont ai nnent heat renoval
system For those systens that are designed to engi neered
safety feature criteria and for which there is assurance t hat
the systemw Il be liquid-filled followng a LOCA, Iliquid
| eakage shoul d be distingui shed fromcontai nment atnosphere
| eakage. Therefore, these systens can be hydrostatically
tested to denonstrate that the fluid inventory is sufficient
to maintain a water seal for the duration of the accident.
Aliquidleakagelimt can then be assi gned for these systens.
This criterion is simlar in concept to a valve seal -water
system criterion and wll provide equivalent isolation
prot ecti on.

For this type of testing, radiological analysis should be
perfornmed to denonstrate that theliquidleakagelimts do not
result in significant doses such that their sumrmati on woul d
be greater than the 10 CFR Part 100 gui deli nes.

6. Appendix J, Sectionlll.A 1.a, requiresthat if during a Type
A test, potentially excessive | eakage paths are identified
whichwill interferewth satisfactory conpl etion of the test
or which will result in the Type A test not neeting the
acceptance criteria, the Type Atest shall be term nated and
t he | eakage t hrough such pat hs shall be neasured using | ocal
| eakage testing nethods. Repairs and/or adjustnents to
equi prent shall be nmade and a Type Atest shall be perforned.

NRC Position. If, during the performance of Type A test,
identifiable local | eakage occurs to the extent that it could
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cause failure of the Type Atest, e.g., through penetrations
or isolation valves, the | eak may be i sol ated and the Type A
test continued until conpletion.

A contai nnent penetration which is isolated during a Type A
test nust have a design which will permt |ocal |eak testing
of all potential |eakage paths through the penetration.

Local | eakage rates neasured before and after repair nust be
reported, and the sumof the post-repair | eakage rate and t he
Type Atest results nust neet the Appendi x J al | owabl e | eakage
rate (0.75 La).

However, the difference in Type B and C test results before
and after the repair of |ocal |eaks may not be deducted from
the Type A test result in order to achieve an acceptable
contai nment integrated |leak rate.

If the addition of the local |eakage to the Type A test
| eakage results in a Total Measured Leakage (Lam which
exceeds 0.75 La or by including 95 percent confidence
interval, exceeds La, the Type Atest shall be repeated, Type
B and C leak rate testing and repair prior to containnment
1.L.RT. is also considered to be acceptabl e.

7. Appendi x J requi res that contai nnent penetrati ons whose desi gn
i ncorporates resilient seals, gaskets, sealant conpounds,
pi pi ng penetrations fitted with netal seal assenblies, shal
be tested to detect |ocal |eaks at each refueling, but in no
case at intervals greater than tw years at pressure Pa
(personnel air | ocks excepted).

NRC Position. For those plants in which typical penetrations
such as equi pnent hatches, penetration bell ows, or el ectri cal
penetrations are not designed to permt |ocal |eak testing,
t hose penetrations shall be tested in conjunction with the
Type A containnent integrated | eak test as specified in the
Techni cal Specifications.

8. Appendix J, Section IIl.A 1(a) specifies that a contai nnent
i nspection shall be performed as a prerequisite to the
performance of Type A tests.

NRC Position. Aprerequisiteto starting the ClLRT shoul d be
verification that all containnment liner weld channels are
vent ed. The channels should be vented throughout the
performance of the CILRT

9. Appendix J, Section V.B.3. requires the |icensee to submt a
report for each periodic containnment |eak rate test which
i ncludes a sunmary analysis of the Type B and Type C tests
that were perfornmed since the last Type A test.
Notwi t hstanding this requirenment, paragraph C 2.a(2)(c) of
Regul atory CGuide 1.16 states that pronpt notification with
wittenfollowpisrequiredwhenever thefacilityis operated
W t h unaccept abl e Type B and Type Ccontai nnent | eak rate t est
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results. Because Technical Specification (TS) requirenents
for Type B and Type C tests do not include typical action
statenent |anguage, this requirenment nmay not be uniformy
interpreted by all |icensees.

NRC Position. The intent of this requirenent is that pronpt
reporting with witten foll owup nust be nade for those Type
B and Type Ctests which are found to have unaccept abl e | eak
rates at a tinme when containnment integrity is required as
described in the TS. On the other hand, thirty day witten
reports shoul d be subm tted whenever unacceptabl e Type B and
Type Ctest results are detected and contai nnent isolationis
not required.

END
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