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Dear Mr. Musolf: ORAB

As an overall plan for achieving compliance with the requirements of 10 CFR
50, Appendix J "Primary Reactor Containment Leakage Testing for Water-Cooled
Power Reactors", you submitted a combination of exemption requests from the
Rule, -and proposed changes to the Technical Specifications. We have also
reviewed these modifications which you proposed to perform on certain penetra-
tions which had not originally been designed to allow Type C testing.

The Commission has issued the enclosed Exemption from certain requirements of
Section 50.54(0) and Appendix J to 10 CFR Part 50 for the Monticello Nuclear
Generating Plant, in response to your letter dated May 5, 1976 as supplemented
by meeting minutes dated November 12, 1976. This Exemption, which is being
forwarded to the Office of the Federal Register for publication, pertains to
the exclusion of certain containment isolation valves from Type C test require-
ments, permits the testing of main steam isolation valves at a pressure of

25 psig, and extends the interval between Type B tests for the containment

air Tock doors at accident pressure (Pa).

Your requests, however, to exempt certain torus and drywell spray line isola-
tion valves from Type C testing and to exempt the drywell air lock doors from
the required test pressure, have been denied. Furthermore, we have evaluated
your request for exemption associated with testing the following systems and
have determined that no exemptions for these items are necessary:

Type B testing of certain instrument Tines;

Direction of test pressure for certain valves;

Lines terminating below the surface of the suppression pool;
Type C testing of LPCI and core spray testable check valves.

22N
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Since any increase in the value of (La) must be justified through a dose
consequence analysis for the site and Part 100 limits and is not within
the purview of Appendix J to prescribe this value, the request to increase
the maximum allowable containment leakage rate is under staff review as

a separate action item.
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Mr. D. M. Musolf -2 -

During the review of your request for exemption from using (Pa) for the
drywell air lock doors, we evaluated your method of correlating reduced
pressure leakage rates to full pressure leakage rates for testing the air
lock doors whenever they are opened between testing intervals at Pa. We
have determined that your method of correlation at this reduced pressure
is not sufficiently conservative. The position in the enclosed Safety
Evaluation which states that the measured result of the reduced pressure
test should be extrapolated to Pa using the formula and results in the
enclosed Franklin Research Center Technical Evaluation Report should be
used.

Your request for an amendment to the Technical Specifications and your
proposed modifications will be reviewed in a separate action.

The bases of our findings and disposition of all your exemption requests
are stated in the enclosed Safety Evaluation., Within 60 days of the date
of this letter please propose Technical Specifications reflecting the
Appendix J testing requirements based on this Exemption. These proposed
Technical Specifications should be based on the actions delineated in the
enclosed Safety Evaluation.

Sincerely,

Original signed by
Darrell G Eisenhub

Darrell G. Ejsenhut, Director
Division of Licensing
Office of Nuclear Reactor Regulation

Enclosures:

1, Exemption

2. Safety Evaluation

3. Technical Evaluation Report

cc w/enclosures:
See next page
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY CCMMISSION

In the Matter of % Docket Mo. 50-263
NORTHERM STATES POWER CCMPANY )
\
/
(Menticello Nuclear Generating Plant) )
EXEMPTION
I.

The Northern States 5ower Company (NSP/the licensee) is the hclder of
Facility Operating License No. DPR-22 (the 1{cense) which authorizes operation
of the Monticello Muclear Generating Plant, located in Wright County, Minnescta,
at steady state reactor core power level not in excess of 1670 megawatts
thermal. The license provides, among other things, that it is subject to all

rules, regulations and Orcders of the Commission now or hereafter in effect.
IT.

Section 5C.54(0) of 10 CFR Part 5C requires that primary reactor
containments for water-cooled power reactors be subject to the reguirements of
Appendix J of 10 CFR Part 50, "Primary Reactor Containment Leakage Testing for
Water-Cooled Power Reactors," published eon February 14, 1673, Appendix J
contains the leakage test requirements, schedules, and acceptance criteria for
tests of the leak-tight integrity of the primary reactor containment and
svstems an¢ components which penetrate the containment; and on August 1975,
each licensee was requested to review the extent to which its facility met
these requirements.
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On September 19, 1875, NSP submitted its evaluation of the Monticello
Nuclear Generating Plant, and assessecd its compliance with the rule. Sub-
sequently, the licensee submitted a combination of proposed Techrical Speci-
ficaticn changes, exemption requests, and proposed design modifications as
NSP's overall plan for achieving compliance with the requirements of Appendix
J. The licensee requested certain exemptions from the requirements of Appendix
J in a letter dated May 5, 1976. On Cctober 28, 1976 a meeting was held with
the licensee to discuss certain aspects of the exemption request. At this
meeting, the licensee provided additional information to support various
positions. The minutes of this meeting aiong with the submitted information
and interchanged agreements were documented in a summary dated November 12,
1976. In the May 5, 1976 and in the November 12, 1976 documents, MNSP requested
exemption from Type B testing of certain instrument lines, Type C testing
of certain valves, and from Type B testing of pressure and frequency of
the drywell air locks, as required by Appendix J.

The Franklin Research Center, as a consultant to NRC, has reviewed all
of the licensee's submittals and prepared a Technical Evaluation Report (TER)
of its findings. The NRC staff has reviewed the TER and has noted its findings
in the Safety Evaluation dated April 1984. The staff has concurred in the
TER's bases and findings concerning the conclusions on the exemption request.
The conclusion on propcsed modifications to the piping and changes to the
Technical Specifications are also noted in the Safety Evaluation along
with the exception taken by the staff to one position assumed by our con-

sultant,
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Ye have found acceptable the following reauests for exemption.

1. Section 1II1.C.1 of Appendix J requires, in part, Type C testirc of con-
tainment isolation valves which are required to operate irtermittently
under post-accident conditions. The licensee has requested an exemption
from Type C testing requirements for the fo?]owjng valves:

a) M0-2006, 2007 Torus Spray Line

b) M0-2G08, 2009 Torus Recirculation Line

c) MC-2020, 2021 Drywell Spray Line.

He have reviewed the Ticensee's submittals and drawings and have determined

that:

a) Valves, MC-2006 and 2007, in the torus spray line may be exempt from
Type C testing because they are sealed by water from the residual
heat removal {(RHR) pumps urder post-accident conditions;

b) Valves, M0-2008 and 2009, in the torus recirculaticen line may te
exempt from Type C testing because they are sealed by water from the
suppression pool, provided the packing of these valves is not exposed
to Teakage coming from the torus spray line (MC-2C10 and 2C11); and

¢} Valves, M0-2020 and 2021, in the drywell spray line may be exempt
from Type C testing because they are sealed by water from the RHR
pumps under post-accident conditions.

2. Section I11.C.2 of Appendix J reaquires, in part, that Type C testing ke
performed at the peak calculated accident pressure (Pa), which for

Monticello is 41 psig. NSP requested an exemption from this reguirement
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for the Main Steam Isclation Valves (MSIVs) to continue testing at

25 psig in accordance with current Technical Specifications rather

than at (Pa) as required by Appendix J.

The MSIVs are leak tested by pressurizing between the valves.

The MSIVs are angled in the main steam lines in the directicn of

flow to afford better sealing upen cliosure. On this basis, we conclude

that testing at a reduced pressure of 25 psig is acceptable. A test

pressure of Pa acting under the inboard disc is sufficient to 1ift the
disc off its seat, and result in excessive leakage into the reactor
vessel. This would result in a meaningless test. The proposed test
calls for a test pressure of 25 psig to avoid 1ifting the disc at the
inboard valve. The total observed Teakage throuch both valves (inboard
and outboard) is then conservatively assicned to the penetration.

NSP requested an exemption from the frequency of Tvpe B testing of the

air lock, Specifically, they requested an exemption to do a three-day

test of the air Tock when it is in use rather than after each use. The
revised rule required testing of the air Tocks as Tollows:

a. Every six months at a pressure of not less than Pa {and after
periccs when the air lock is opened and containment integrity is
not requivred).

b.  Within three days of opening (or every three days during periocds
of frequent cpening) when contairment integrity is reauired, at
a pressure of Pa or at a reduced pressure as stated in the

Technical Specifications.



Qur consultant, the Franklin Research Center {FRC), has reviewed
the licensee's proposal. Whenever the air lock was opened during the
operating cycle, and containment integrity was recuired, the air lock
gasket would be tested fo]]owiﬁg closure if it hacd been greater than
three days since the last lTeakage test.

FRC concluded that the licensee's propose! to test air lock
gaskets within three days of an air lock opening is acceptable.

We agree with the FRC's conclusion that the air lock gasket
leakage be tested within three days from an air lock cpening. le
further agree with the FRC's cenclusion that the air lock testing
frequency should make adequate allowances to detect potential
deterioration of air locks through normal use. However, when the air
lock remains closed, that is, there is no opening cr closing of the
doors to cause degradation of seals or damage to door mechanisms, we
find that the reduced pressure testing frequerncy proposed by the
licensee would be adeguate to assure that the air Jock docr seal
integrity is maintained.

The staff has reevaluated the six-month test recuirement anc has
developed a revised position which meets the objectives of Appendix J
requirements for containment air lock docr tests. This revised position
still requires the containment air lock to be tested at six-month
intervals et a pressure of Pa in accordance with Appendix , except
that this test interval may be extended up to the next refueiing outage
{up to a maximum interval between Pa tests of 24 months) if there have

been no air lock openings since the last successful test at Pa. The
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internt of the Appendix J requirement is to assure that the air lock
door seal integrity is maintained and that no degradation has cccurred
as a result of opening of the air lock doors between testing intervals
at Pa. This position satisfies the objectives of the requirement. The

licensee will be required to propose appropriate medificaticns to the

Technical Specifications.
Iv.

Accordingly, the Commission has determined that, pursuant to 10 CFR 50.12,
an exemption is authorized by law and will not endanger life or property or the
common defense and security and is otherwise in the public interest. Therefore,
the Commission hereby approves the following exemption requests:

1. Exemption is granted from the requirements of II1.C.1 of Appencix J
pertaining to the Type C testing of the torus spray line (M0-2006, 2007)
valves and the drywell spray line (M0-2020 and 2021) valves. Similarly,
exemption is granted from the requirements of III.C.1 of Appendix J
pertaining to the Type C testing of the torus recirculation Tine (M0-2(C08
and 20009) valves provided the packirg of these valves is not exposed to
leakage coming from the torus spray line (M0-2010 and 2G11).

2. Exempticn is granted from the requirements of Section I1I11.C.2 of Appendix
J pertaining tc the Type C testing of the Main Steam Isolation Valves, at
a test pressure of Pa {peak calculated accident pressure). Testing at
a reduced pressure of 25 psig s acceptable because of the unique design

of the valves.



3. Exemption is granted to test air lock gaskets within 3 days of an air
lock opening.

The NRC staff has determined that the granting of these exemptions will
not result in any significant environmental impact ana that pursuant to 10 CFK
£0.5(d}(4), an environmental impact statement cr negative declaraticn and
environmental impact appraisal need not be prepared in ccornection with this
action.

FOR' THE NUCLEAR REGULATORY COMMISSION

v, S -
- SR W N
Darrell G. Eisenhut, Directer
Divisicn of Licensing
Office of Nuclear Reactor Regulation

NDated at Bethesda, Maryland
this 3rd day of June, 1984.
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NJCLZAR REGULATORY COMMISSION

VIASHIMNGTOM, D, C. 20335

SAFETY EVALUATIOM BY THE OFFICE OF NUCLEAR REACTOR REGULATION

APPENDIX J REVIEY

LICENSE NO. DPR-22

NORTHERN STATES POWER CGHPANY

MONTICELLO NUCLEAR GEMEPATING PLANT

DOCKET NO. 50-263

1.0 Introduction

Appendix J, "Primary Reactor Containment Leakage Testing for Weter-Cooled
Power Reactors,” of 10 CFR Part 50 was published on Februarv 14, 1973,
Because many ruclear plants were alreedy operating and a number more in
advanced stages of design or construction, the MRC decided to have these
plants reevaluated against the requirements of the new regulation. Therefore,
beginning in August 1975, licensees were requested to review compliance with
the requirements of Appendix {. Following the initial responses to these
requests, the MRC staff developed positions which assured that the objectives
of the testing requirements in the regulations were satisfied. The positions
have since been applied in our review of the submittals filed by the licensee
for Monticello.

2.0 Discussion

On August 5, 1975 (Reference 1) the MRC requested Northern States Power

Company {the licensee) to review the containment leakace testing prcgram at the
Monticello Nuclear Generating Plant (Monticellc) and the asscciated Technical
Specificaticns for compliance with the requirements of Appendix J to 10 CFR
Part 50.

By Tetter dated September 19, 1975 (Reference 2), the 1icensee provided &
detailed comparison between the containment lezkage testing program at
Monticello and the requirements of Appendix J. By application dated

January 30, 1976 (Reference 3) and subsequently revised on May 4, 1976
(Reference 4), the Yicensee proposed changes to the Technical Specifications.
The licensee supplemented the license amendment request with a request for
1) certain exemptions from the requirements of Appendix J in a letter dated
May &, 1976 (Reference 5) and 2) proposed modification to various piping
systems in another letter, also dated May 5, 1976 (Reference 6). On Cctober
28, 1976, a meeting was held with the Ticensee to discuss certain aspects of
the proposals. At this time, the licensee provided additiorel information
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to support various positions. The minutes of this meeting along with the
submitted information and interchanged agreements were documented in a
summary dated Movember 12, 1976 (Reference 7). Finally, by letter dated
September 2, 1977, as supplemented on March 20, 1978 (References 8 and 9),
the Ticensee requested additional changes to the Technical Specifications
that decreased the duration of the Type A test. Raference 8 was later revised
by letter dated December 6, 1979 (Reference 10} and was approved by the staff
on February 29, 1980 (Reference 11). Therefore, the licensee provided an
overall plan for achieving full compliance with Appendix J, that includes
design modifications, proposed changes to the Technical Specificaticns and
requests for exemptions.

3.0 Evaluyation

Qur consultant, the Franklin Research Center (FRC), has reviewed the
Ticensee's submittals (References 2 to 9) and prepared Technical Evaluation
Report (TER-C5257-30), "Containment Leakage Rate Testing," for Monticello.
We have reviewed FRC's evaluation and concur in its bases and findings, but
with one exception. This exception is asscciated with the propesed change
to Item 4.7.A.2.b.3.c of the Technical Specifications and concerns the
percentage of leakage rate measured during the supplemental test during the
Type A test. Further discussion of our position is stated in Section 3.3.2
of this Safety Evaluation.

The Ticensee's program consists of an exemption request, design
modifications and changes to the Technical Specifications. Our evaluation
discusses the exemption requests only. The reqguest for an amendment %o the
Technical Specifications and your proposed modifications will be reviewed in
a separate action.

The licensee, in Reference 5, requested certain exemptions to the requirements
of Appendix J and provided additional information in a meeting, documented in
Reference 7.

3.1.1 Type B Testing of Instrument Lines

The licensee requested an exemption from Type B testing of thirteen instrument
1ines associated with the following penetrations:

X-29E Drywell Pressure Sensing Line
X-29F Drywell Pressure Sensing Line
X-32C Drywell Flood Level Switch Tap
X-50E Drywell Pressure Sensing Line
X-50F Drywell Pressure Sensing Line
X-206A Torus Instrumentation

X-206B Torus Instrumentation

X-206C Torus Instrumentation

X-206D Torus Instrumentation

X-209A Torus Instrumentation



X-2098 Torus Instrumentation
X-209C Torus Instrumentation
X-209¢ Torus Instrumentation

Since these instrument Tines are connected to sealed transducers and are
designed to withstand the stresses of a loss-of-ccolant accident, thev are
considered a part of the containment barrier. The inteagrity of this type of
barrier is ensured by exposing the lines to periodic Type A test pressure,

Therefore, these instrument Tines do not require Type B testing, provided they
are exposed to Type A test pressure. No exemption frem the requirements of
Apperdix J is necessary because the objectives of Appendix J are satisfied.

3.1.2 Type B Testing of the Drywell Air Locks

The licensee has requested an exemption from both pressure and freguency of
Type B testing of the air lock. Specifically, the following exemptions were
requested:

a) A 10 psig test in lieu of the required 41 psig (Pa, peak calculated
accident pressure) test;

b) A three day test of the air lock when it is in use rather than after
each use; and

c)  An acceptance criteria of 0.025 La (maximum allowable leakage rate)
at 10 psig would be imposed when the air lock is tested at times
other than when all Type B and C penetrations are tested.

After the licensee submitted the exemption request, Section III.D.2 of
Appendix J had been revised, effective October 22, 1980. The revised rule
requires testing of the air Tocks as follows:

1. Every six months at a pressure of not less than accident pressure
(Pa) and after periods when the air lock is opened and containment
integrity is not required;

2. Mithin three days of opening (or every three days during periods of
frequent opening) when containment integrity is required, at a pressure
of Pa or at a reduced pressure as stated in the Technical Specifications.

Therefore, the licensee's request for exemption from testing the air lock
after each opening, and testing the dryweil air Tock at 10 psig every three
days when the air lock is in use is acceptable.



However, the licersee's request for exemption from the required 2ir jock

test pressure (Pa) during the six-month test is denied. Periodic testing
{every six-month test) of the air lock at a test pressure of Pa is required

to cemonstrate air lock integrity at accident pressvres. PBut in subseguert
discussions with the licensee regarding test methodology ancd additional
evaluation by the staff of air lock degradaticn, casual factors ard operating
history have resulted in reevaluation of our position. Test performance
requires shutting down the reactor and opening the eguipment hatch to install
a strongback on the inner air lock door to prevent unseating the air lock doer
and subseguent door and hatch openings to remcve it. This would result in an
outage of several days for the licensee, the cost of replacement power

to the public, and could subject operating personnel to additionz] radiation
exposure. Furthermore, the additional operircs of the equipment hatch and air
lock provide zaditional opportunities for inadvertent seal degradaticr. Based
on these considerations, we have developed the following modified rosition which
we believe meets the objectives of Appendix J requirements for Type B tes*s of
containment air locks. We still require containment air locks to be tested
every six months &t a pressure of not less than Pa in accordance with Appendix
J, except that the test interval may be extended up to the next refueling
outage (up tc a maximum interval between Pa tests of 24 months) provided that
there have been no 2ir lock openings since the last successful test at Pa and
a Pa test is performed following the next air lock opening. The intent of the
Appendix J requirement is to assure that the air leck door seal integrity is
maintained and no degradation has occurred as a result of opening the air lock
doors between testing intervals at Pa. Since an inadequate basis exists to
conclude that no air lock seal degradation occurs if the air lock decors have
not been opened between extended testing intervals at Fa, we believe that a
reduced pressure test or testing between seals every six months should be
performed to assure that the air lock door seal integrity is maintaired
between the extended testing intervals at Pa. Ue believe this position
satisfies the objectives of the requirements. The licensee will be requested
to propose appropriate changes to the Techrnical Specifications.

We have denied the licensee's request to use an acceptance criteria of 0.025

La at 10 psig when air locks are tested at times other than testing all Type B
and C penetrations because the licensee's method, to extrapolate the acceptance
criteria of the Standard Technical Specificaticns tc lower pressures, does rot
lead to a conservative correlation. The licensee shall be required to use a
more conservative leakage rate when the air lock is tested at reduced pressure
rather than accident pressure. The acceptance criterion at 10 psig should be
0.CC7 La rather than 0,025 La when extrapolating air lock test results

measured at 10 psig as compared to Pa (41 psig).



3.1.3
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Type C Testing of Torus and Drywell Motor-Cperated Spray or Recirculation

Valves

The Ticensee requested an exemption from Type C testing requirements for
motor-operated isolaticn valves installed in the torus spray lines, tcrus
recirculation Tines, and drywell spray lines.

a.

Torus Sprav Lines (Valves M0-2006, 2007, 2010, 20111

The licensee's request for exemption from Type C testing reauirements
for torus spray line valves MC-2006 and 2C07 is acceptable because
they are sealed by water from the RHR pumps under post-accident
conditions.

The licensee's request for exemption from Type C testing requirements
for torus spray line valves, (M0-201C ard 2011) is denied. Valve
MO-2011 is a alobe valve and withcut a detajled drawing, it cannot he
determined on which side of the vaive the packing is located. MNever-
theless, the basic principles involved in the discussion below,
associated with the drywell spray line apply to the torus spray line.
The situation for M0-2010 is similar. These valves should be Type C
tested in the direction of accident pressure or pneumatically tested
so the valve packing and body-to-bonnet seals are exposed to the

test pressure.

Torus Recirculation Lines (Vaives M0-20C8, 2009)

The licensee's reguest for exemption frem Type C testing requirements
for torus recirculation line valves MCG-2008 and 20C9 is acceptable
because they are sealed by water from the supnression pocl; provided
the packing cf these valves is not expcsed to leakage coming from

the torus spray line (M0-2010 and 2011).

Drywell Spray Lines (Valves M0-2020, 2021, 2022, 2023)

The licensee's request for exemption from Type C testing requirements
for drywell spray line valves M0-2020 and 2021 is acceptable because

the valves are sealed by water from the RHR pumps under post-accident
conditions.

The licensee's request for exemption from Type C testing requirements
for valves M0-2022 and 2023 is cdenied. In the case of valve M0-2023,
the valve packing area of the body-to-bonnet seal area may be exposed
to containment air pressure since the water seal is not present
against this valve. In this case, containment air can escape to



the outside atmosphere through either the valve packing or the
body-to-bonnet seal. The situation is similar for valve M0-2022.
Since these valves can become a source of leakage of containment
air to the outside atmosphere, they should be Type C tested in

the direction of accident pressure or pneumatically tested so the
valve packing and body-to-bonnet seals are exposed to test pressure.

2.1.4 Direction of Test Pressure

The Ticensee has requested an exemption from Appendix & to permit testing in
a direction opposite to that in which the isclation valves will perform their
safety function for the following penetrations:

r-14 Reactor Water Cleanup
x-18 Floor Drain Sump

X-19 Equipment Drain Sump
X-25 Drywell Ventilation
X-26 Drywell Ventilation

X-27D Oxygen Analyzer
X-27E Oxygen Analyzer
X-27F Cxygen Analyzer
X-39A Crywell Spray
X-398 Drywell Spray
X-41 Coolant Sample
X-48 Nitrogen Pumpback
X-205 Torus Ventilation
X-214 Oxygen Analyzer
X-220 Oxygen Analyzer

Mo exemption from Appendix J is necessary for the reverse direction testing of
isolation valves on penetrations X-25, 26, 27D, 27F, 41, 48, 205, 214 and

220 because Appendix J permits this type of testing. However, the licensee
should retain on the site, the documertation that shows reverse direction
testing to be equivalent to or more conservative than testing in the accident
pressure direction.

However, exemption from the reauirements of Appendix J to permit reverse-
direction testing of the inboard isolaticn valves of the reactor water cleanup
system (X-14), the floor sump discharge (X-18), and the equipment sump
discharge (X-19) is denied. A lack of provision for leak testing in the
required directiocr is not sufficient justification for exemption. These
valves should be tested in the direction of accident pressure.

The licensee's request for exemption for testina of penetrations X-35A and
X-39B is discussed in Section 3.1.3(c) of this Safety Evaluation.



3.1.5 Type C Testing of Core Sprav Testable Check Yalves

The
tne

icensee has requested an exemption from Tvpe C testing recuirements of
n B) in

1
testable check valves (A0-14-13A and A0-14-13 the core spray lines.

Since the core spray testable check valves are not relied upcn to perform a
containment isolaticn functicn, exemption from the requirements of Appendix ¢
is nct required, provided the licensee meets the foilowing two conditions:

a. The motor-operated isoclation valves (MO-1751, 1752, 1753, 1754)
outside containment are designated as containment isolaticn valves
and are Type C tested as required by Appendix J;

b.  The licensee has post-accident emergency procedures which require
the operater to isolate an idle core spray loop by shutting the
appropriate motor-operated isolation valves as scon as it is
determined that there is no core spray flow and the flow cannot be
established.

3.1.6 Type C Testing of Low Pressure Coolant Injection (LPCI) Testable Check

Valves

The licensee has reauested an exemption from Type C testing requirements of
the testable check valves (A0-10-46A, AO—10—4GB§ in the low pressure coolant
injection (LPCI) supply lines.

Since the LPCI testable check valves are not relied upon teo perform a
containment jsolation function, whether the LPCI cooling loop is in
operation or not, we find that an exemption is not required, because the
licensee must perform Type C tests on the motor-operated isolation valves
(MC-2012, 2013, 2014, 2015) outside containment.

3.1.7 Type C Test Pressure for Main Steam Isolaticn Valves

The licensee has requested, as an exempticn from Appendix J, to continue
testing the main steam isolation valves (MSIVs) at 25 psig in accordance with
current Technical Specifications rather than 41 psig {Pa) as required by
Apperncix J. The penetrations and valves involved are as follows:

X~7A R0-2-80A AQ-2-86A
X-7R AC-2-808B AQ-2-8€B
X-7C AC-2-80C AO0-2-86C
X=7D AC-2-80D AQ-2-86D

The MSIVs are Teak tested by pressurizing between the vaives. The MSIVs are
angled in the main steam lines in the direction of flow tc afford better
sealing upon closure. On this basis, we conclude that testing at a reduced
pressure of 25 psig is acceptable. A test pressure of Pe acting under

the inboard disc is sufficient to 1ift the disc off its seat, and result

in excessive leakage into the reactor vessel. This would result in a
meaningless test. The proposed test calls for a test pressure of 25



nsig to avoid 1ifting the cisc at the inboard valve. The total cbserved
Teakage through both valves (inboard and outboard) is then conservatively
assigned to the penetration.

Because of the unique design of these valves and for the reasans described
above, we find acceptable the licensee's request for exemption from Type C
pressure testing.

3.1.8 Lines Terminating Below the Surface of the Suppressicn Poc]

The 1icensee requested an exemption from the.Type C testing requirement of
isclation valves in peretrations where the Tine terminates below the surface
of the suppression pool.

Since the suppression pool provides an effective water seal, these valves
are not relied upon tc perform a containment isolation function. Therefore,
request for exemption from Type C testing of those valves where the Tires
terminate below the surface ¢f the suppressiocn poo! is not necessary.

3.1.9 Proposed Increase in the Value of Maximum Allowable Leakage Pate (La)

The licensee requested that the value of La be increased from the present 1.2%
per day to 1.5% per day. The licensee's proposal to increase the maximum
allowable leakage rate is not evaluated in this Safety Evaluation because

this value is not derived in accordance with Appendix J and it is not within the
purview of the Appendix J to prescribe how this value should be established.
This matter is presently under staff review and any increase in the value of La

must be justified through a dose consequence analysis for the site.
Principal Contributor: Y. Huang

Dated: June 3, 1984
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Penctration X-16A.
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In the unusuzl case that one ¢f the L2CI locps is intentilonally secured
waile containment integrity is still of concern, motor-~cparatsd isolatien

velves outside containment would be shut. In the case of penetraticn X~

(Figure 4), valves MC—-2013 and MO-

3]

015 would be shut. The configuration cf

n (X-138) is essentizlly identical to the piping

=
Ao
-~ - - - - = - - Y e * fopad -
isolazing any leakace past the testable check vaive A0-10-483. Since taey
will =e tes=ed in accorsdance with Type C testing procedures, the requirenants

Arzendix J will be satisfied.’ Because of the testing cf MO-2013 and
t relied upon to perifcra a
.o A

o
contzirment isclaticn functicn Znd therefore Type C testing cf this valve is

; — - - > v - PR 3 I =4 =) - k 1 e bollan P AL
not necessary. A similar situation exists for testzble check valve AD-10-:82,

A view of the preceding, it is concluded that the LPCI testable check
= wes are not relied upon Lo perform a containment isolaticn function,

whetrmer the L2CI cooling loop is in cperation or not, provided that the

~nEoesmerzhed izolzticn valves outside contsinzent are Type C tested es
1
. i3 by REP In %his czse, valves A0-10-{£82 =nd 20-10-4¢2 do pot regulire
?
oz C testing In acccosdance witn Appendix J and no exXemZpilon 1S nECeESSArnY.
3.1.7 T o2 C Test Pressure for Main Stean Isclaticn Valves

KSP requested, as an exexpticn from =
stesn isolaticn valves (¥SIVs) (penektrations X%-7a through X-70) at 235 psig in

acoordance with current technical specifications instea
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cuired by 2opendix J. HSP's basis for the request is that the MSIVs nmust be

esced by pressurizing between the valves, which ternds o 1iZt the

czlves off their seats at pressures in excess of 25 psig, ‘thersby invalidzting
“he test results. Testing a2t 2% =sig will nct unseat the inbczzd valves, end
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e seat resulting in excessive leazkage in%*o the reactor vessel.
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at would permit testing without unseating the inboard valve discs,

e tesgting of the MSIVs at a reduced pressure results in a ccnservastive
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therefore cznnot beccne a scurce cf gaseous lezkage at any time
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The piping configurations of the HpCI and RCIC turbine exhausit lines
(with vacuum breakers) are identical. This evaluation discusses XNS?'s

propcsal regazding the EPCI systen but zpplies equally to the similar preposal

XSP proocesed to provide improved testing ¢
exhazust line by installing one of twc potential wmodifications. The first

—— = - v 3 =2~ - - - = g ke % ¢ -
nodification uld 2dd a motor-~cperated valve and test fitting Detween stop—

2

iine batween the vacuum brezkéers and the turbine exhaust line upstream of

cenetrzcion X-221. NSP stated that the check valves curcently sezving as

contzinmant isclatica valves in the FPCT turbine exhaust line (EPCI-10 and
Z2Ci-9) nave a history of excéssive le ckage. Only velve Z2CI-5 Is currently

cf the motcr-operated valve downstreanm of EPCI-10 would
valve that would be Type C tested and woul

valve for this line. Alternatively, by o2

..... IR - ~ - -1 . r - — - - - bl P

S-zzkar line (thazcge valves would receive Group leoleaticn sicnals), lezkace
~ 1Y A < ~ -

cf tozus etmocshere into the turbine exheaust line would b2 precluded, and

- - = - = st = b p - hi 3 - v . ERIE DR Ve

s~arefore the exhzust line would b2 water sealed Ty torus water against oo

Since the EXCI tur blue ex 1aust line terminates below the water level of
le

~ha suppression pool, the p:ob‘em of testing this line Zor age of
sntoirmant atmospaere is solved either by adding testable isclation vzlves in
¢ma vazouu— brezker line or by adding an additicnezl isolaticn valve downstrean
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isolzation valves in the

1
line to penetration X-20 by adding a test connection betwesn valves DM-37 and

EVALUATION

in which the test pressure is applied). Assuming TM-58 is czpable of reverse~

direction testing, the modificatian is acceptable (see Ncte 1 on p. 22).

43

N52 proposed to add a test connecticn beiween isolztio

U

9]
P
™M
)
<1
1]
w
M
In
i
(")
Vo)
]
r3
1,

_——

£5-40 ard to install an additicnal ‘stcp valve in the line to #he gerviceae

N
b
H

EVALUATION

3.2.9 Torus Instrurment Air Suroly Control Valve

NSP preposed to in control vale

&'

11 test connecticns on bcth sides o

th
o

~arn -

in order to tect penetraticn ¥-22%3 in acccrdancs with Appendix J.
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t
legedly accumulate enocugh data

equal interwvals, The prooosed method would a2l
to verifv that the measured leakage rate, at the 93% confidence lavel, woul
ba

less than %he test acceptance criteria. 24ditional information relative to

a2 guesficon cf perforzing Type A tests Iin less than 24 kcurs is being

Consequently, XSP's-propoesal is
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(28]

be demcnztrated af the fco
rchedule and shall be determined {n con—
formenca with the critezia specified in
Aspendix J of 1XTRS0 gsing the meihodsg

ates zhall
ing text

The containment leakzge

recememended in AMSI R45.4-1972:
a. soing the fizgt refuellny ocs= IIILAL4

age follewing the adoption of thisg
specification, a Type A test shell
ba performed 1t a pressure Pt of
20.5 paig and 2 seccod tazt =~
formed &t a prezcure of Pa of 41
P8ig. The maximzm allowesle tez:t
lear2ge rzte, Lt, sball be deter-
rined In zocordance with Section
IXI.A.&(2) (Lil) of Iopendix J.

—

b. Following the test specified in  III.D.L. (a)

d.7.2. 2.8 znaen, three TYDR A teztx
gnzll ba conductad 2t 40 *+ 10 pont

intervals during shutdown at either
PR or Pt during esch l0-—verr secr-
vice pericd. One of these tsszts
ghzll ba conducted during the shut-
down for esch ilf0-—veszt plaot in-

service imspectisna, .

c If 2oy Tyee A tezi falls o IZII.ALE
nret the zomzptrnce critzris cf o
C.75 Lt for reducced preccure testx

~&at Fr, the tent gohedule zhzll be

reviewed and spproved by the Coze

:
)

2L o such consecuti
terts Zzi)l to mat the astsptance
criterla, a2 Type A test shall be
wrformed at leszt every 12 monthy
until two congecutive Tvpe A tasts
et thae aoceptincw criteria st
waich tise the schedule specified
in £.7.A.3.B mry be razsumed.

-,

The proposed specificaticn is in accor-
dance with Appendix J except that thi
testing iz generzlly dons during the con-
tainsent precperational texts, Since the
value of L% was nct determined at the
Kenticello plant dursing precperationsl
testing, there g no xnown reszon why it
nnot be dene subsequently.  The progcosed
specification therefore is acceptable.
{Ecte: The NP2 ztz%2 ix presently =Y ing
towzrd a requirerxent that Type testx be
perfcrmed only 2t a prerrsure cf Pa. Serd
tecinical gpecificzticn changers of this
priure should be made {n full feview of

N

thiz potential requlisztion chance.]

The proposed rpecificztica iz ia secore
J

4
donmce with Zopendix
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Soec. koo

XZP's Proocsed wWording

4. The contalinment zirlock chxll be
dezongirated cperahle by:

a. At least orce per § ronths by
conducting an oversll alricck leak-—
2ge test at 10 prig and by verify-
ing that the overall leazksge rata
ig within {ts limi%, If the aizr-
lock {3 in use, and containmsent
integrity is recuired, the airlock

tn2all be tested every three days
er zftar eech usa, vhichever
Interval is ¢reater.

Asp. J Sect.

—- Mmoo
A R =~
LTS LD TV

The proposed specification is not an

acceptzble exemption to the recuirements
ef Appandix J. In Secticn 3.1.2 of thiz
report, FRC found that the 6—nomth test

Aznplicehle IRPC Evaluztion
IIZ.B.2
IZI.D.2

2% 2 prezsure cf Pa ls essential & an
cTurate accounting of the integrity cf

the zirlock assesbly and must e performed,
FRC further found that ¥SP's propozal oo
text the crywell airlock at 10 peig every 3
czys when the airiock im in use znd contain-
ment integrity (5 required is acceptasle.
This propozed specifizztion shoulid be modLfL

2
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z Yo exempticn Irox Azoendix
testing o lsolz%ticon valivas
21, 48, 205, 214, and 220 s

o Ixezgtieon Zzon the requirements of 2ppendiv J 20 pernit reverse—
direztion tesuing of the inbrard isolaticn valves of tha reszctor
water cleanup system, the floor sump discharge, and the eguigment
sump discharge is not acceptable. These valves should be testad in
the directicn of accident pressure.

c Toe core spray testable check valves are not relied upen to perforn a
containment-isolation functicn and do not reguire Type C testirng
provided that the motor-operat isclaticn valves cutuside ceontainzent
are Type C tested as proposed by NKSP and that emergency procedures
require closure of these valves as soon as it is determined that core
spray f£low cannot be established..

o The LPCI testable check valves are not relied upen to perform a
containzant isclation function and do not reguire Tyve C testing
provided that the motor-operated isolation valves outside contzinmans
are Type C tested as proposed by NSP,

o Continued testing of HSIVs at 25 psig in lieu of the 41 psig is an
acceptable exemzticn from the requirement of Acpendix J because it
results in a ccnservative determinetion of the lezkzge rate of ths
valves.

Froa .

- Igolaticon valves in lines terminzting below the level of the suppres-
cicn pocl ¢o not reguire testing in eccordance with A-pendix J
because these valves are not relied upon to pezform a containment
lsolaticn function.

o A recuested change in the value c¢f La was not evaluated baczuse +the
value of La was not derived:in accordance with Aspendix J.

' 1
Ercocssd Piping

Q The propcesed modification te permit testing of the inscrument air
isolaticon coatrol valve 1s acceptable.

o The presosed modification of the cooling water supply and return
lines for the drywell fan coolers is acceptable.

o ‘The proposed modification of the TIP penetrations is acceptable.

© The proposed modifications to permit testing of the CED hydraulic
return inbocard check valves is acceptable with the excepticn that the
zdditicn cf a sscond test £itting beiween valves CRD-34 and CRDO-Z1
should nct se included.
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o
pressure were equal to Pa. It is essential that the conversion be coao-

serverive., That is, the calculated value of La t not be lower than
the aczuzl leskage rate at Pa would be. On the other hand, the coaver-—

an
sicn should not be more conservative then necessary in th light of

available data, beczuse excessive comservatism cculd freguently resul:
in tha interpretation that a2 gilven leak exceeds its maximum allowzble
limit when fn fact it would mot excead that limit If Pz were zctually
zpplied.
The meaning of the expression "if Pa were actually applied" should
be careiulily considered. Thé~éssumpcion 1s made that the gezszatry and
icus of the laakace path would be the szzme with Pa.appli;: as

3o

s e
with Pt applied, or that a‘y ch*ngec In geometry would

:zlage rzte. In the case of airlock doors in which Pt is applied i
vhe reverse direction, oppcsite to the direction in which Pa would bte
zpolied tmder fumctieon conditions, the use of the reverse direction of

applicaticn of pressure 1s expected to tend to cpen the sezl znd increszse

?
czse zeans 'if Pa were actuzlly aprlied In the forward (zormzl for
function) direction.”" Im the case of valves and other p
4t is essenrial zhat incressing the applied pressure froz Pt teo Pa

not change the gecmetry s0 as to increase the leak gé rate. Tor example,
increzsing the pressure con a cleosed vzlve should tend to izprove its

sealing at the surfaces that provide the seal, and also Ia any utﬁer

A-1
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naTa = 1.4 iz zhe svecifiic heat rzzic
the zncalerzziion of gravicy, T iz smouroe
Ty, T iz absolure pressure {zs2), o=
constant Ior air and G is given by
\
y-1 { v-1 !
- \2 oY t,Y \
c = |2 x L (x -1 .
T Par| B ) (n'-_)
- / o li
Pat J
. 2o
= Pe

Pe = Pat for subscnic flow

d
]
U

0.5283 Po for choked flow

Choked flow occurs when

7
Pat ( Y+ - v=1

Y G is proportional to p f ~Pat. Values o0f /G zre listed in "'’

et le A1, /Eﬂl the lizmditding value of ¥ G for s=m=11 (Po-zzt), is

In Tzble A~1, imspectien of {EVYL shows the accuracy of the
asgiumpticn that for en orifice~like leakzge flow resistance, lezkzge
=zss Ilcw rate is preportional to pressére differezce teo the cne-half
power. - ror exazmple, 1f Po & 60 psig (Po-Pat = 80 in Table A-1),
/YZqug = 1.210. GEZxcrapolation of mass flow rate measured with Pt =

ss flow rate predicted for Pa = 60 psig will uwnderestimate

=a
the rcass flow rate by the factor 0.968/1.210 = 0.80, or 2037.

The foregoAng argument tacltly zssumes thzt the orifice coefficient
is = 1.0. However, the same conclusion cecacerning extrapolation frcm
low values of Pt to high values of Po czn be drzwn 1if the orifice coef-

ficient is assumed to be constant, i.e., independezr of Po. Counseguently,



Tiile E r 3 oTor YVarious - FzzT
~ Tor Orifice. S onsial)
Soo- i R R
{osi} e rEE
.21 0.5:4% 1.60G0 .
i 0.3332 d.558
5 0.52:2 C.ce8
13.3 0.51¢&5 0.2%70
13.4%* 0.5i84 0.¢70
15 =* 0.5176 0.968
20 = 0.5230 ¢.978
25 * 0.53486 1.000
30 * 0.54¢0 ©1.027 ‘
33 * 0.564 1.057
&0 * 0.5811] 1.087
&8 * 0.5877 1.118
g * 0.6143 1.149
55 * 0.8307 1.180
60 * - 0.6470 1.270
=Cheokzd Tiow e n i
for leakage paths that are imown to be emtirely orifice-like, the zssu=p-
ticn that lezkage mass flow rare is proportional to pressure difference
to the one-bali power gives a reascnably accurzte correlaticn, underesti-
mziing the lszszage mass flow rate oy &t wmost 202 for Pa < 60 psig. 7o
ccrrect the imdersstizsre, the factor g/77/E;)a/(/EV/E;)h hzs to be appliied,
2 znd T =mzan Fo = Tz and Ft, Tesgpectivelv., TFelarercas 2, 3, aznd 4
dlscuss the cozversicn fecr—ulzs ia be zpplied for various fluids (e.g., air
ard water) for various types of lezkage path. For viscous flew of 2 gas,
the m=ss flow rate from a source at absclute inlet pressure Pl to absoluze
outlet pressura P_ is proportiocnzl to (Plz— Pzz). 'The proportionality

factor is C/uT, where C is a function of gecmetry, T is absoiute

ture, z=d u is viscesity (vhich is a fraction only of temperatur
Assuming that test pressure Pt psig is zpplied at the szme

ture as that at which functicm pressure Pa psig is zpplied, and

tempera-
N
ej.

tezrera-

assuzing



R ~— R
IITINET ZIED Lh2 CcoWTis{Iszm Dreéssure s ooe &::CSD"ETE, p=Re °25.&, Cnsxn
tnt rzzic oI the mzss flow rates is
. i 2
=2 _ (fa + Pzr)” - (Fa2) P
- - ~ '\“A—-})
2 2
=z (?t + Par)” - (Pan)
I the tezperatures are not the sam2, the rignt sice of Equaticn (&-3)
22s to be multiplied by
u(Tt)- Tt
TN e Al
u(Ta)- Ta (a-4)

Assuning that Tt = Ta, Table A-2 shows the ratio ma/mt for various
- . = . e Lo\ 1/2
values of Pa aad Pt, along with values of (Pa psig/Pt psig) / . Pzt is

taken to be 15 psia in calculating ma/mt.

Table A-2. wma/mt for Various Values of Pa and P+.

_ (ma/mt)

ma /rrt (Pa/Pt)]/z (Pz/Pt)
Pt R 55 B 50 5 89 530 &
1

.71 30.86  3.16 3.32 3.46 7
93  8.00  1.83 1.91 2.00 3.
0 3.3 1.41 1.48 1.55 2
2.37 1.20 1.25 1.31 1.

]

(3
(e
—
v
\'
[0
— N W

purely viscous flow. TFor Pa = 60 psig and Pt = 5 psig, it is unconsarva-

tive by a factor of 8.9.

* RECOMMENDED PRCCEDURE

Any one of the follcwing procedures, A, B, or C should be zdopted.

s
i
w



U
0 Ly Iy
el i) tt
wl 43 ) w
I by ¢ oy N;
al i O ! o ) O
.“ i} 0 4 (& . Lo Y Wby Y
| o T4 f. i e
TSIV oY ~ ool g1 L H
(8] [\i] a * i ¢) | . $4 Ny
(@] [1Y) ¥ N QU [ad ] ql 0y . [ B ~ =
3 1) w0 Kol .
s [e] 1 8] a) el e <! -
RV (&) [ TR R IS a Yoy . o
8] 9] Q [AVIR ¥ 8] e 4 ' th —t
Iz 4o - W @ el fay
i w 2% U W ww - b
[ ¢ . o) (VR IS S 9 0w 0 a)
Y] iV} ht J¢ =i N « W} s BN O] 4 Y]
(RPN W J iy g .4 I e 1 0o,
[t 18] [} n” |22 T ] n et Q «
[STN O T ¢ BN 0} , i AR Hoo- -1 13
i 1 et i ¢ (1 4 W o 1 &)
~ [CS] = !
V] . a w o 13 (9] 14} o~
YR R W | - £y v . Lwom o .
{ [0} w 0] o Lo B 'R 4 [1}] —~ Q o f 1y
! AL U { oW vy [} [ONEYe] tu \D
1} (1) :M %] [ TR S ¢ A 1.4 ~ U
[ e I e [e] 0] ™ 0 o ~ —!
0 ! w 53 Y n el [34] I~ o a {2 .
o .0 W a ! 0N ~ i i .
[} - 1 M;. ¢} NA i) (s8] ﬁ . Ln
L) O ) ~{ [ o 1 [SXE N !t o
[79] s Ea! 1] S| (Y] vy vv [BRYs} <t
... [4)] aw ) iJ b nw ¢ -y L) T T 0 "
R v o U ko0 IS 1 b o ") -
0} Ly r{ 4 i 4 o 4] o — — —1 Ll
0 i 181 ] - 1] a nwou 98] . fra 3] !
n} 1 r— w_ [ [#] 12 s (a¥) = t1} O
| =] O >y ) 4 (8} w 1 Y] L) o AN [
44 T 5. (o] i 3 & ti. w. {4} ﬁ - 2]
¥ v} | [§) +3 a) o 18] &) 1S . e
8] (] — (o] (%] N (8] o ] (R V] 1 & LS| {
| O w!~ Lo} @) e 1 i - P > -1
el T K] - ~ (1 g I ENE R Lo 5
4 L — ] [63] f o @ 5 (¥ o+l o oyl
) o i 5} n 4 O o4 1%} r Jm 4} - O
I S B BS 3] o s 15 vt oad el s - i ) 0
« o wd e W 7 g 4w 3 m e I QO 0 I3
S I U T & B - 40 4 5 W ol U e o - DN & B { -
vooal 43 —~ W u U o 2 u : w:
o O f ﬂ i ™ W £ % O VN N 1 & o ¢ v o)
BooU O .o O @ u o 0 TR o
0y i ol a) < o o o w1 oo ; [ i
P S S I N | £ ~ i¥] W U N0 W@ 44 [ BT IR &)
€] o 1. i8] - [\¥} (@] N o] ] [S T % C - &
] O s W o} 4] a3 s B © B [ O U e s £
{: T T S 8] q R4 [ Y J 4 %) [ T [ O
! bt o] > i U af 1] 8] e P> [AYEe] . )
5o Wl o s R S a E N ) - - 0 el f-t
9] oW 4 w o b b d W DR Sy
{ tJ [ R ~ [1s] g~ 6O e W J L I ¢ V)] -~ 4
. ao o = W~y a ﬂ. o U 0 al g I it
[E% 12 A . (03} | | & (V] w 13 u &) - : Ve 0]
. a 8} w <1} o aQl [ NoWwow W f
4 [ v U~ % e Y N c.w G 1 o) {
v 1 o @ [ 0 i [e B | @ : al vy 9} oS
) a) n o (@] [SS T S W o @ M 1 : ER Y] of of
- w 8 (& e} > LM <t ~1 £ b I3
't n 1) &} [§] IB]
I ol (8] f 4]
. it o 3] . It . R VI ¢] . . . .
) 'y 1) v (€8] ui ) f%] O [X] o [ o (801 <t

10.4.6

.A.O.L’..S z2=3d

1

ons

3

Sect

Dyer.

G.E.

Griffin and

-



