
June 3, 1984

Docket No. 50-263 

Mr. D. M. Musolf 
Nuclear Support Services Department 
Northern States Power Company 
414 Nicollet Mall - 8th Floor 
Minneapolis, Minnesota 55401 

Dear Mr. Musolf:

DISTRIBUTION 
Docket File 
NRC PDR 
Local PDR 
ORB#2 Reading 
HDenton 
DEisenhut 
VRooney 
SNorris 
OELD 
SECY 
ORAB

ELJordan 
JNGrace 
TBarnhart (4) 
NSIC 
DBrinkman 
ACRS (10) 
OPA, CMiles 
RDiggs 
Gray File 
Extra - 5

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(o) 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 lock 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 
Direction of test 
Lines terminating 
Type C testing of

certain instrument lines; 
pressure for certain valves; 
below the surface of the suppression pool; 
LPCI and core spray testable check valves.

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

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, 

Origin a3 q e d b7 
.Darrell. C4o 1i~ 

Darrell G. Eisenhut, 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 

ORB#2:DL ORB#2:DL 0 #2:DL CSB:DSI O D AE/O :DL D 
SNo61's.Tpob VRooney DVassallo WButler ! G1it• D /E8ut 
05/ /84 05/ /84 05////84 05/1D/ 8 4 05 • 05/Z /84 /84

-2 -



Mr. D. M. Musolf 
Northern States Power Company 
Monticello Nuclear Generating Plant 

cc: 

Gerald Charnoff, Esquire 
Shaw, Pittman, Potts and 

Trowbri dge 
1800 M Street, N. W.  
Washington, D. C. 20036 

U. S. Nuclear Regulatory Commission 
Resident Inspector's Office 
Box 1200 
Monticello, Minnesota 55362 

Plant Manager 
Monticello Nuclear Generating Plant 
Northern States Power Company 
Monticello, Minnesota 55362 

Russell J. Hatling 
Minnesota Environmental Control 

Citizens Association (MECCA) 
Energy Task Force 
144 Melbourne Avenue, S. E.  
Minneapolis, Minnesota 55113 

Executive Director 
Minnesota Pollution Control Agency 
1935 W. County Road B2 
Roseville, Minnesota 55113

Mr. Steve Gadler 
2120 Carter Avenue 
St. Paul, Minnesota

Commissioner of Health 
Minnesota Department of Health 
717 Delaware Street, S. E.  
Minneapolis, Minnesota 55440 

Auditor 
Wright County Board of Commissioners 
Buffalo, Minnesota 55313 

"U. S. Environmental Protection 
Agency 

Regioo V Office 
Regional Radiation Representative 
230 South Dearborn Street 
Chicago, Illinois 60604 

James G. Keppler 
Regional Administrator 
Region III Office 
U. S. Nuclear Regulatory Commission 
799 Roosevelt Road 
Glen Ellyn, Illinois 60137

55108

Mr. John W. Ferman, Ph.D.  
Nuclear Engineer 
Minnesota Pollution Control Agency 
1935 W. County Road B2 
Roseville, Minnesota 55113



7590-01

UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

tn the Matter of ) Docket No. 50-263 ) 
NORTHERN STATES POWER COMPANY ) 

I 

(Mont4cello Nuclear Generating Plant) ) 

EXEMPTION 

I.  

The Northern States Power Company (NSP/the licensee) is the holder of 

Facility Operating License No. DPR-22 (the license) which authorizes operation 

of the Monticello Nuclear Generating Plant, located in Wright County, Minnesota, 

at steady state reactor core power level not in excess of 1670 megavwatts 

thermal. The license provides, among other things, that it is subject to all 

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

II.  

Section 50.54(o) of 10 CFR Part 50 requires that primary reactor 

containments for water-cooled power reactors be subject to the requirements of 

Appendix J of 10 CFR Part 50, "Primary Reactor Containment Leakage Testing for 

Water-Cooled Power Reactors," published on February 14, 1973. Appendix J 

contains the leakage test requirements, schedules, and acceptance criteria for 

tests of the leak-tight integrity of the primary reactor containment and 

systems and components which penetrate the containment; and on August 1975, 

each licensee was requested to review the extent to which its facility fet 

these requirements.  
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On September 19, 1975, NSP submitted its evaluation of the Monticello 

Nuclear Generating Plant, and assessed its compliance with the rule. Sub

sequently, the licensee submitted a combination of proposed Technical Speci

fication 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 Appendi;x 

J in a letter dated May 5, 1976. On October 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 along 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, NSP 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 proposed 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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III.  

We have found acceptable the following requests for exemption.  

1. Section III.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 following valves: 

a) MO-2006, 2007 Torus Spray Lint 

b) MO-2008, 2009 Torus Recirculation Li.ne 

c) MO-2C20, 2021 Drywell Spray Line.  

We have reviewed the licensee's submittals and drawings and have determined 

that: 

a) Valves, RO-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 under post-accident conditions; 

b) Valves, MO-2008 and 2009, in the torus recirculation line may be 

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 leakage coming from the torus spray line (110-201.0 and 2011); and 

c) Valves, MO-2020 and 2021, in the drywell spray line may be exempt 

from Type C testing because they are sealed by water frcom the RHR 

pumps under post-accident conditions.  

2. Section IIi.C.2 of Appendix J requires, in part, that Type C testing be 

performed at the peak calculated accident pressure (Pa), which for 

Monticello is 41 psig. NSP requested an exemption from this requirement
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for the Main Steam Isolation 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 direction of 

flow to 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 Pa acting under the inboard disc is sufficient to lift the 

disc off its seat, and result in excessi-ve 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 lifting the disc at the 

inboard valve. The total observed leakage through both valves (inboard 

and outboard) is then conservatively assicned to the penetration.  

3. NSP requested an exemption from the frequency of Type B testing of the 

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

test of the air lock when it is in use rather than after each use. The 

revised rule required testing of the air locks as follows: 

a. Every six months at a pressure of not less than Pa (and after 

periods when the air lock is opened and containment integrity is 

not required).  

b. Within three days of opening (or every three days during periods 

of frequent opening) when containment integrity is reouired, at 

a pressure of Pa or at a reduced pressure as stated in the 

Technical Specifications.
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Our 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 required, the air lock 

gasket would be tested following closure if -it had been greater than 

three days since the last leakage test.  

FRC concluded that the licensee's proposal 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 opening. 1e 

further agree with the FRC's conclusion 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 or closing of the 

doors to cause degradation of seals or damage to door mechanisms, we 

find that the reduced pressure testing frequency proposed by the 

licensee would be adequate to assure that the air lock door sea! 

integrity is maintained.  

The staff has reevaluated the six-month test requirement and has 

developed a revised position which meets the objectives of Appendix J 

requirements for containment air lock door tests. This revised position 

still requires the containment air lock to be tested at six-month 

intervals at a pressure of Pa in accordance with Appendix I, except 

that this test interval may be extended up to the next refueling 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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intent of the Appendix J requirement is to assure that the air lock 

door seal integrity is maintained and that no degradation has occurred 

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 modifications to the 

Technical Specifications.  

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 III.C.1 of Appendix J 

pertaining to the Type C testing of the torus spray line (MO-2006, 2007) 

valves and the drywell spray line (MO-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 line (MO-2008 

and 20009) valves provided the packing of these valves is not exposed to 

leakage coming from the torus spray line (MO-2010 and 2011).  

2. Exemption is granted from the requirements of Section III.C.2 of Appendix 

J pertaining to 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 is acceptable because of the unique design 

of the valves.
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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 and that pursuant to 10 CFR 

50.50d)(4), an environmental impact statement or negative declaration and 

environmental impact appraisal need not be prepared in ccnnection with this 

action.  

FOR THE NUCLEAR REGULATORY COMIASSION 

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

Dated at Bethesda, Maryland 
this 3rd day of June, 1984.
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SAFETY EVALUATION BY THE OFFICE OF HUCLEAR REACTOR REGULATION 

APPENDIX J REVIEW 

LICENSE NO. DPP--22 

NORTHERN STATES POWER COMPANY 

MONTICELLO NUCLEAR GENEPATING PLANT 

DOCKET NO. 50-263 

1.0 Introduction 

Appendix J, "Primary Reactor Containment Leak-age Testing for Water-Cooled 
Power Reactors," of 10 CFR Part 50 was published on February 14, 1973.  
Because many nuclear plants were already operating and a number more in 
advanced stages of design or construction, the NRC 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 J. Following the initial responses to these 
requests, the NRC 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 Auqust 5, 1975 (Reference 1) the NRC requested Northern States Power 
Company (the licensee) to review the containment leakage testing prcgram at the 
Monticello Nuclear Generating Plant (Monticello) and the associated Technical 
Specifications for compliance with the requirements of Appendix J to 10 CFR 
Part 50.  

By letter dated September 19, 1975 (Reference 2), the licensee provided a 
detailed comparison between the containment leakage 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 licensee 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 5, 1976 (Reference 5) and 2) proposed modification to various piping 
systems in another letter, also dated May 5, 1976 (Reference 6). On October 
28, 1976, a meeting was held with the licensee to discuss certain aspects of 
the proposals. At this time, the licensee provided additional 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 November 12, 1976 (Reference 7). Finally, by letter dated 
September 2, 1977, as supplemented on March 20, 1978 (References 8 and 9), 
the licensee requested additional changes to the Technical Specifications 
that decreased the duration of the Type A test. Reference 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 Specifications and 
requests for exemptions.  

3.0 Evaluation 

Our consultant, the Franklin Research tenter (FRC), has reviewed the 
licensee'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 associated with the proposed 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 licensee's program consists of an exemption request, design 
modifications and changes to the Technical Specifications. Our evaluation 
discusses the exemption requests only. The request for an amendment to 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 
lines 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
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X-209B Torus Instrumentation 
X-209C Torus Instrumentation 
X-209D Torus Instrumentation 

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

Therefore, these instrument lines do not require Type B testing, provided they 
are exposed to Type A test pressure. No exemption from the requirements of 
Appendix 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 frequency 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 locks 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. Within 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 lock at 10 psig every three 
days when the air lock is in use is acceptable.
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However, the licensee's request for exemption from the required air lock 
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 demonstrate air lock integrity at accident pressures. But in subsequert 
discussions with the licensee regarding test methodology and additional 
evaluation by the staff of air lock degradation, casual factors and operating 
history have resulted in reevaluation of our position. Test performance 
requires shutting down the reactor and openinq the equipment hatch to install 
a strongback on the inner air lock door zo prevent unseating the air lock doer 
and subsequent door and hatch openings to remove 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 additional radiation 
exposure. Furthermore, the additional openirios of the equipment hatch and air 
lock provide additional opportunities for inadvertent seal degradatior. Based 
on these considerations, we have developed the following modified position which 
we believe meets the objectives of Appendix J requirements for Type B tests of 
containment air locks. We still require containment air locks to be tested 
every six months at 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 to a maximum interval between Pa tests of 24 months) provided that 
there have been no air 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 lock 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 doors have 
not been opened between extended testing intervals at Pa, 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 maintained 
between the extended testing intervals at Pa. We believe this position 
satisfies the objectives of the requirements. The licensee will be requested 
to propose appropriate changes to the Technical 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 Specifications to lower pressures, does not 
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 
0.007 La rather than 0.025 La when extrapolating air lock test results 
measured at 10 psig as compared to Pa (41 psig).
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3..1.3 Type C Testing of Torus and Dryweli Motor-Operated Spray or Recirculation 
Valves 

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

a. Torus Spray Lines (Valves MO-2006, 2007, 2010, 2011) 

The licensee's request for exemption from Type C testing requirements 
for torus spray line valves M0-2006 and 2007 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, (M0-2010 and 2011) is denied. Valve 
MO-2011 is a globe valve and without a detailed drawing, it cannot be 
determined on which side of the valve the packing is located. Never
theless, the basic principles involved in the discussion below, 
associated with the drywell spray line apply to the torus spray line.  
The situation for MO-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.  

b. Torus Recirculation Lines (Valves N0-2008, 2009) 

The licensee's request for exemption from Type C testing requirements 
for torus recirculation line valves M0-2008 and 2009 is acceptable 
because they are sealed by water from the supression pool; provided 
the packing of these valves is not exposed to leakage coming from 
the torus spray line (MO-2010 and 2011).  

c. Drywell Spray Lines (Valves MO-2020, 2021, 2022, 2023) 

The licensee's request for exemption from Type C testing requirements 
for drywell spray line valves MO-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 MO-2022 and 2023 is denied. In the case of valve MO-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
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the outside atmosphere through either the valve packing or the 
body-to-bonnet seal. The situation is similar for valve MO-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.  

3.1.4 Direction of Test Pressure 

The licensee has requested an exemption from Appendix J to permit testing in 
a direction opposite to that in which the isolation valves will perform their 
safety function for the following penetratiohs: 

X-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 Oxygen Analyzer 
X-39A Drywell Spray 
X-39B Drywell Spray 
X-41 Coolant Sample 
X-48 Nitrogen Pumpback 
X-205 Torus Ventilation 
X-214 Oxygen Analyzer 
X-220 Oxygen Analyzer 

Ho 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 documentation 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 isolation 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 direction 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-39A and 
X-39B is discussed in Section 3.1.3(c) of this Safety Evaluation.
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3.1.5 Type C Testing of Core Spray Testable Check Valves 

The licensee has requested an exemption from Type C testing requirements of 
the testable check valves (AO-14-13A and AO-14-13B) in the core spray lines.  

Since the core spray testable check valves are not relied upon to perform a 
containment isolation function, exemption from the requirements of Appendix J 
is nct required, provided the licensee meets the following two conditions: 

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

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

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

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

Since the LPCI testable check valves are not relied upon to perform a 
containment isolation 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 Isolation Valves 

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

X-7A AO-2-80A AO-2-86A 
X-7P AO-2-80B AO-2-86B 
X-7C A0-2-80C AO-2-86C 
X-7D AO-2-80D AO-2-86D 

The MSIVs are leak tested by pressurizing between the valves. The MSIVs are 
angled in the main steam lines in the direction of flow to 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 Pa acting under 
the inboard disc is sufficient to lift 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
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psig to avoid lifting the disc at the inboard valve. The total observed 
leakage through both valves (inboard and outboard) is then conservatively 
assigned to the penetration.  

Because of the unique design of these valves and for the reasons 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 Suppression Pool 

The licensee requested an exemption from the.Type C testing requirement of 
isolation valves in penetrations where the line terminates below the surface 
of the suppression pool.  

Since the suppression pool provides an effective water seal, these valves 
are not relied upon to perform a containment isolation function. Therefore, 
request for exemption from Type C testing of *those valves where the lines 
terminate below the surface of the suppression pool 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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Thi's Techn.c-al Eval-uationl R~eýýrt was p-repared by Franklin R-esearch Cenze-r 

-- 4cer a contract with the U.S. Nuclear ReguIato--y Cc7cz--ss4O.n (Office or 

~urearReactoCr -Reculation, Division ofý O-oeri- Ractors) far te-chnical 

assiszance in suzoýort of NT.C operating reactor-c licensing actions. The 

t c h clevalluation was conducted in accocdarnce wi-th, cri-teria establi-shed; by 

'-T. J. Del~a'zo contributed t-o the ecna- orenaratlun of this 

r-erw-rt thrcuch a subcontract with WZS.S-C Services, Inc.



5.0 t , I G5 1 (1, t-he X'O ecueszed ý e3 Sta=zes =cwe: C=zzan-v 

::e,; eW tc - a -- e,-Z .e a? e E--' :7tt 

Nurlear GeneratiLnc Plant and to provide a -Dl1an for ac*hi-_evi:-.7. f'llcooiaI 

_ih jGZSXc-n~ , where necessary, inc 02.nc aptrccr~a te des~qn 

caons, cnances to tecanical soecif-Jcat~ons, or r"eus-_s for exerpt~Cn 

:rc= the reuc,;reenets our s.ant to l0CP.50 .1.2.  

!;S? replie-d on, September 19, 1975 [21, cproviding a det-½d cocarest 

b~etwee.-i, the requiriements of Aop::endi~x J and the contai.-=-ent leakace testing 

=:cgrz= at the Mnonticello pl)anrt. Subsecruen tly, X'S? s...thitte d a License 

Re o ?c7,_est, 6dte- Januar-y 30, 1976 131, aný revisions to it, dated Ka' 

4, 976(42 whch- proposedo ctano..es to the te-chnical ~-cfctosfor the 

Mz:--ticello olant. 1=S s-_colernerited the Licens-e 7c=endz4ent Rec-'ues-z with a 

rc-uesz: orcert-ain exazo-ticns from the reuret f Ac-n i L-1 a letter 

date--f wy 5, 1976 [5) an:d propos.Ed rdiictin to various Z0.cinc svstems in 

a s ec: dI _ ltte r, al so dzt e d 2y5, 19 76 (6. Te c c--no a~o t-4 c h -rc .os 

z chitcn c steif i Cat in Cha. e retst eý,e pzicns,, Sn --- ae 

d _J f _4cct1'o n r ere e n te- d I'? Z P s over lanzý_ fc)r a ch Ie7 ing compliance w ith 

the e-_cuairements of Az-oendix J.  

FFollowiLnq a review of th-is napterial by the 1ý-C st-aff, a me-etJing was hel-

o, 2T t dscsscertalin a--r'zt of N' 

of NS?,13- Z's ccnrult-arnt, 1-h Eýchzel ?vrCroain tta 

ps rovidcac azdcitic_*_-np inforý=ion 73 n scrtor certain :Lrev4ou sly 

st-ate-d zDosýticns.  

Finallyr, ont _Saptc'efze 2, 19717 [81, X'S? surite additional Li-c en Se 

AcenrntR-ecme st proposing changes to the tech-nical so-cificazions re-;arding 

the cdrration of theTye A test_. Supplementary inforration relaýtive to this 

prc::oza. Wa=s providre-d on H-arch 20, 1978 (93.  

7he purpose cf th'is report is to provide tech-nical evaluatlions of th'-e 

c,, z 9 src-:- a : _4



zz~hmi:= 'n Reeec and tecnical eva_'azcions of the propsac zahia 

- --fiazcc chanzes (apolicatle to A'-.penciix 3) sz:t7zted in :Rafe:e::ces 3, 4, 

8, and 9 we p:cvided. in addition., technical eval~ations c0 U' prozwbse 

::Cdi&ficazio ns of R-e-erence 6 are provided in accoranc~'ce w~ich a recyiest 

ztzam NSP's in~terpretations of the requiremnents he ccnfi:7-(ed bcy the NRC before 

the :c-Ca:fSare a:e 

-- ~ ~ F n. - c



Caf V efeal eguazinsTite 10, Paz=5 IUrtApedxj 

Leaaj TSOYwas apecifiedty the 17- as the bai o n 

--ation's. applied to the :ollcwing evaloations, the criteria are 

eihrreferenced or briefly stated., wh~ere necessa-r-y, to ~mctthe res-Ilts 

c" z2e evaluat: -.cn S. Putercei roog-n i zin of t~he plant-sopecific 

c~nh~ics thtcol lead to reqc-ests for exetoticn not e2-ctlicitly covered by 

th regu~lations, t.ne N'= dize-cte& that the technical. r-eviews ccnstant>y 

~~zizethe ba sic intent of Append.ix j, that p~otential ccntainment atmro

sphric leakage p-aths b-e identified. monitored. and mnaintained below 

csmzablshecdl-i
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czin c e.- a- xf Ane.i> does not nozlyre<oui*e cC3- s, :e r 

ýýS-11Scln .ll.c-., Z_.G.2, a.. IL.,obeCeB std 

o-.:-evez, "-:ý 7S testing CC~U) be re~cuired if t-hese cocooOnents devalco I aS 

durino. oz:eratoLcn or are otherwise repaired or mdfd.Sin-ce t-hese 

4nstr~ument lines are con'nec-ted to sealed trans-ducers an-c are desioned to 

--'s-n te stresses of LOCk loads, they are con-sidered -Dart of Iz22 

ccontainoenz barrier. c he integrity of this tyzpe'of bDarrier is ensured byv 

e=xoosino the lines to periodic Type A test. pressure.  

T-, addition, eýcc-erierice since the mublication, of Acoendix J has shown 

t-"at passive leakace b1-arriers, such as th e -Type E c on t a -- ') on etrZat7i1ons , 

hav=-e not been crnto deq rad at ion of týhe leakace uno-=,aries curZino t 

-oe r 'c-d s b:-_zw e en T=_ e A te:s t s 

½vi ew of zhe f:cr eg oing discussion, itis concluaded that the instr=uent 

lines i-'n C':esticn do not. re--uir e Z.,'pe B testing provide-dA t'-hv are cexo:csed to, 

T-mýe Atest ,:ressure. !;-o e-xeoto rrom the re-ouirezenats of kzoýendix j i 

ne-essarv-, ecau.se thl-e intent* or-'L 5 oendi,- J is satisf'ie-d.  

3.1.2 T~eB _Tesoin2 of- the Drvwell k-Lrlock 

!ZS has -rec-uest-d. an exe-mmt-ioa from the requirements of Acedi for 

orsueadfsoe~yof "h'- T-4-zpe B airo, z et ha sn 

a I--riote 4 n lieu of thLe rý:_e 4 -si --a) test an-; s ronoses ::0 

c-crfo= a-n airlock test e-ver! 3 dcavs w.oe n th e ai-r"ock ;.,s in use arno 

on t Iar. tn z .nermt1: t :is r ecýýir e d, razthe r thnan after ea'~i use. '\pa basis 

zor- toma recýuest is thýat the dr-Yvell airlo-ck uses two heavy a in-3le-gasket-ed 

doors desirnedý to seal with pressure apiplied from the drywell sidce.  

Thberefore, installation of tec-porary b-racing on the inner door is required to' 

hold the docor closc-d in order to -perfor-_ a oonnfltest W.hen the ai*rlock is 

pcressurmze-d from- within. NSP believes t-hat a 10-pcsi; test pressure per-mits a 

valid ard- safe test to be poerfor-ce-d. NSP corntcnds th'at increasing th,-e test 

7cressur~e to _' p-sio reduces the desigqn nargin of t-he te=zporary7 bracing and 

.~eas tan. a:ZfiCally hih esurec leakace rate cast =h ner dýoor. %s c
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-'cr~'; ss tsce zt Zte o--i aenz4r a z " "se ý -i~ c oz-n ,e :z - w - B C 

acaons are t-eszed (i. e. , when the 0.6 La .... l criteria for all 

,L-n e z-r , az..i.on.s __' s al. peI ) " , an acceptance criter a of 0.0 5 Laz a 10 D oS 1w'ouId 

-osed. Tis limit is derived by aopliyng t-he relationshic (Pt/Pa) 

e a-lock leakage criterion of 0.05 La found in the St-andard Technical 

Sceciicatioz-s for General Electric Boilirn. Water Reactors.  

Sections 11.3.2 and III.D.2 of o-endix J recuire that containment 

airl-cks be tested at peak calculated accident pressure (Pa) at 6-onth 

in-er;als and after each opening bet;ween the every-6-mcnth tests. T-nese 

rair•-=.ts were izzosed e-a..use airlocks represent potentially large leakage 

catns mo=re sunject to hlumn error than other ccntaire-ent p-netrations. C_-. e B 

-enetrations (other than airloc-ks) re-quire testinq in accordance With Accendix 

J at intervals not to exceed 2 years.  

ce xdix J -as ýub1I-&'i n 1973. Azi a_.alvsis, of =arlock events.ccc'-ý-_ 

from Lice.see . .vent Fe=ccrs since 1969 shows that air'lock testinz in acccr

canoe with A=.endix J has been effective in prc=--t identification of ai-_ock 

leakage, but that rigid adherence to the afte -each-cpening rule may not be 

necessar:y.  

Since 16f?, there have been 7C r-.--l--7.•-• 0 cted st s w...c.  

= - - r lea;a..e h'tas ece-e d l leakaze is. Of the S e 

ve nzS, 25% were theL result c-f l eakace otaher ctan t_-. res,,tint_ fr' m nc .r. czer 

seaz.-4g of airloIck door seals. These failures were gene.rally caused by leak

ace past cor-prati ng mecharnism handwheel packing, door-cperating cylinder 

shaft seais, ewcualizer valves, or test lines. These penetrations are similar 
to oaer TVP-_' S or C contan.-ent penetrations except that they may he cerated 

-ore fre-cuently. Since airlocks are tested at a cressure of Pa every 6 onths, 

cncre penetrations are tested" at a na•-nun, f"our times -- re frecuentlv than 

,ca •-1 - B or C cenecratiocns. The ever-6-.month test is therefore



SeaaC. . .  

r-•ro-;e r sea•zzn oa tiee odccr sea.'s, hcerw is ..c.- .I v the ... t 

f:ue--t _.cause of airlock fail'.res (the remaining 7%) , - ,ut also re--:.res.n.s 

larce Dozential leakage paths. W-hile testing at a pressure of Pa after each 

cpen-n. will identify seal leakage, seal leakage can be adequately revealed 1y 

alte.native methods such as pressurizing between doubie-gasketed seals (for 

airlocks cesicrned with these seals) or oressurizinn e the airlcýcks to oressures 

less than : ua. ?rther-ore, experience gained in testing airlocks since the 

issuance of A'-oendix J indicates that the use of one cf these alternative 

methýods ay be oreferable to the full-pressure test of t=e entire airlock.  

* Ar locks An reactor Plants designed prior to the issuance of "-- dix 

often cannot be tested at Pa without the installation of szrongbacks or oter 

t a .bracin.g or the perfornance of mechanics! adjustments to the 

operating mec-anisms of the inneer doors. These operations are necessary 

b-acause --*-e irer dcoors are designed to seat -ith accident oreassure on the 

dr~we2.side- of the dcc:z and teeoethe con-ratino mczecnanis

were not oes'znei to with..a'_nd accident pressure in the o-osite direc"'cn.  

Wnen the airlock is oreSs!r4zed for a local! test (i.e., pressurized bEtween 

the doors), pressure is exerte-d on the inmer door in the cz-osite direction, 

causiig it to unseat and preventing the conduct of a oeanincful test. The 

~~c z.c oe zest tO 0r1e. eisl:inof ~ - o 

-_.. of tre aojust-onrs is tCne dcnsutuna (often taking several .ours) 

v r c....t in add ona2. _adiotion ex.-sure to coerazing p-2rsoan.el, and nay 

cause deJtn to the operatinrg - of the inner door 

coa-secuential loss of airlock reliability. In addition, when f-re-quent 

cpeninos are recuired over a short period of tLme, testing at Pa after eaco 

cpenin-g becoes both inpractical (test often take from 4 hours to several 

days) and accelerates the rate of exposure to personnel and de-gradation of 

ehanical cu...nt.  

-7.-
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- .at 10-Sig e ve ry, C d~S Vhýen =e air:c- is in us e IS an ac-~ 

t:Est, :em.irement orfc J w:sevised in Cctobo -ýr 1980 to a~n ever'-'-3-daY 

test-in-z -e-:-_,_re=ent. Eo'ee: S-ýs orozoosal to oerýfotrn the eve:-%.-6-E-c-nth 

test: at 10 zsig is unacce:,t~a* sle since the a4irlck týest at a pressure of Pa !:as 

o-e'n sh-o-nz to be- essential `zr an accurate a~cc;7,_izntg of the inzegr ity ol ti 

a~r~cck assembly. The every-6-mcnth airlock test siudbe cnctdat a 

"n a0CC',ar~ W4 

of P-a inh AcoJ~c .n 2-endix 3.  

NPsextrapolation of -he acceptance criteria fron 0.05 La~rthe Pa 

test to 0.025 La for the l10-t-sic tes~t is based u=-on a ueternrnatcn tha th 

.c-akaze rates are related b-tie ratio of tie test oressures to tta one-1:alt 

e 2a.'is deter--.na.natcin is va-lid swterete characteristics of th~e 1lea.kace 

are essentially orifice-like. T~he actual leaka=ce chaaracteriStics are scme-,.tat 

!."U are Sce cc z:..tson or or..,fize-a L,-e an-d cao:Dir-;I 

kscan be seen. -k to this retocrts h orlto between 

the r-ztest oressuires =oZ o:_ifice-1ike flow L'S le-ss osraieta th-e 

oorre2.a-;lon for capz:iJ.arv-like flow, rartic-ala-zly 'k-bere, as i thi._s case, 'Pa 

* DSP' use of the acce:ptance criteria of t~ie StnadTechnical 

-0 , 0. Or 

azcEen aarle z arie ts -_ E a t zt- _ýIcr an toe.- . I c-ýrp C 
:.. :. -Ever, wnen e'x-raz-1 -i:, tai~s c-ritron .to the 

c:,ressure (10 :,Sio), =ne =o7e conservative cor:relationc- Atondx 

dbe_ use_ýd (~Z.::ation A-3) an-d therefore thýe acce:ctance critertý_a at 10 Osic 

sh ou 1d be- 0 .0 07 :.a r ath er thýa-n 0. 0 25 La.  

3.1.31 Th'oe C Test-ino c` 'r:tu-s and :)--,ell c::tr-crtd cao 
FRecirculation Valves 

!'SP 1Las requeste d exp zr on 'Ercm the '7.-e C tc-stinno recutremnens for 

Va V:.t or



spr--ay -in•s. Mese lines - n -oi for te-ni.-, 

or th-.e inner i--'--cn valves are wedge-type Gt2 valves -hat be tested 

i t-*.* e -dirn:-icn. NWS basis for the zeuast is that the penetrations 

"-vill ncz cc~nsziu- a .......... leakace cazh since they •-Y"ll '"e ' re urid 

"y the 7=-• r-uzos to a oressure in excess of Pa and no single active failure 

can prevent pressurization by the R- ..... s.  

•- AT 1 ON.  

The valves that co-prise this request for exe-ption are .0-2006, 2007, 

2008, 2009, 2010, 2011, 2020r 2021, 2022, and 2023. The piping configuratiorL 

are displavye-d in Figures I and 2. Figures 1 and 2 show penetratons X-3.A, 

X-210A, and X-2121k. Penetrations X-39B, X-2l0B, an-d X-2!" are not shown but 

are essentially identical and, tlherefore, the technical evaluations associate.  

with the A penetrations apply equally to the corresa-onding valves of the B 

.-eneraticns. B-ecause of certain distinctions beetween the dry-eli spray line, 

the to.•s spray line, and the tor-us recirculatirn line, each line is evaluate-d 
separately• in the follco,_..g 

.!.°.! D----well Spray Line 

.NSP's contention that this line does not constitute a conta•-- nt leakage 

path because it is always pressturized by the RE- puzmps iLn a post-accident 

,on-c.ura,. cn is ccrrect only in that valve E"-2021 is const anly under .Z---• 

I-s= pressure (see .. iure I). Sin-e valves !:--2021 aný -- 0.23 are _.i_:-i_.  

shot a-nd reozin shut .ntil -=nnuz.y opened iy an cp-eratcr (in ordae to 

:-ti-te -- r- :-,l v-.ay) there is no guarantue t...at -the line ,etw,':n the 
valves will ncr=zay be ressrized or even wate---ilIe.  

Valves HC-2021 and -2023 are no:-=ally shut valves. 1hey are checked-shut 

:y the safety-injection signal at the start of an accident. This is done to 
ensure that all low pressure injection flow is initiaily e. e. t 4 '- o th 

reactor vessel and not diverted to drywell spray. Crce reactor vessel level 

s Men reestablished, the valves receive an apan-"ornissive signal so that 

the c;erator r•ay initiate drywell spray to prevent exreszivv. dryw&1 :rcs

----. : uo e)ent of increase in d-wel1 pressure, eray my or 

FmvUr 7c, i-w- C.....
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OY n:= _-• L-.i aizvn! Jc-.:=-nnn=17, the = -.LZ 7_Z zk : i • b ',• .. he 

va v s v z:=-: -led af ....... , _;rns.. ...... , ezc.; te.:c: u co.-.c•_:Eively 

szaze± a.n&, for purposes ... =.•. ...Cnse=7azis=, the piin--g ... .be: '=.. .s •d~ d t 
Va ve ' ' • "c ''.  

Valves MD-202- ant -C202 are single-wedge gate valves. In the case of 

valve ?-9.-2021, the F-R water pressure on the upstream side of the disc will 

cause the dcwrnstream side to be forced against its seat, unseating the upstream 

seating surfaces by the tolerance machined into the disc, at a mini=ur. This 

design prevents po-en-rial leakage of containneht air both by Lz--roving the sea! 

of the do-m--stream seat and disc and by pressurizing thhe valve packing and 

btody--zc&-tbonet seal withn water at pressures greater than peak conta•n•ent 

pressure.  

-n the case of valve HO-2023, however, tie valve packing area and the 

z!ocv-tc-bo:net seal area =ay te exposed to ccntai-nzent air pressure since tha 

water seal is not present against this valve. in this case, contai-z-ent air 

can escape to the outside atmosphere throu• h either the valve packing or the 

bo .d-t-b..nnet seal.  

Since valve ?!Z-2023 can' A-ccme a source of .eakage of ccntainment air to 

the cutsile an~sphere, it nast be Type C tested in accordarce with the 

recr_•usents of Apnendix J. However, sirnce the only potential sources of 

leakage are the packirg and body-to-bonnet areas, the intent of A-oendiix J is 

o- ___d if these areas are tested in accordance with '-,zendix j proce-dures.  

- ... W seen in F'igure 1, this testing can be perfcr.--ed by pressur!zincn the 

ppgetwee n valves O.-2C2.. and -2023 with •ir, a lssicn a' detected

.ato be cutla_ a-e throuch the packing or bc--r.-bonnet seal.  

Me Licensee should take action to ensure that the intent of acoendix 3 

is satisfied with re-ard to valve MO-2023 (and si-ilarlv valve HC-2022 in the 

case of •enetration X-393).  

3.1.3.2 Torus Spray Line 

.As. dscussed in Section 3.1.3•.. . it is not -ossta•e to conclusively 

dcoer-ine nhetner the line between valves MO-2007 an:! MO-2011 will be 

-K1



t -u s- y- I~ in.2 

sine apýy t te toru s-ray-ie 

in v-ýew of to ios-cussicfl assoc-rated with th-e drywe-l spr=ay line and in.  

vi-ew of th`e fact --at valve Vo-2 0111 is a globe valve, it is ccrncl!uoed that 

valIve XM-2011 (and h-'al !C-20]l0 in the case of penetration )X-21135) should 

he týestEd 'n t-- dir:ection of its safety function i.n accordance with Tve C 

test,:ny proce-dures or szzould be tested in accor~ar: wih'1ye C testing 

~-oecueSfrom any dieci n wch will result i a test of the valve racking 

ndhv-bormet sea! areas. Valve MO-2007 (and similarly H&-2006 in -me 

~ oonetataon X-21113) does no- recuire testing: because of the water sea", 

suon=liýao L-y the RLER puZlps.  

---33 ous ?.cicuaton Li-ne 

Aýs C an be s een fro0Lm Fiu: C;2o ~i not ocshe focr containmenmt 

-~o~e reto et~~ he trusrec irculation line becaueteln 
e~aae 

teo~the water level of the sý_-o.ression m~od In thi cae rerlsso 

--'e lo-cation or ti-e =aokir.g of valve XO-20O9, there I's no oorential riath for 

04-c~ ofContainment at~--s-ýe re through the recircul2lation line. Conse

V-Lntve in 2 s n0a cOn n. of Amndi t vi1ath rccr n o tv a _ 

c'on .ne. ~ro~ ~, should be obser:ved a, itircrtohet 

line th a~n fValve MC-2009 cz-n be a -oo t-enzla.l scurce of a -__s -,he r ic 

le~z fvalve !MC-`011 Iis or~en or leaking -eas t i-ts sea t and the Dacking of, 

val-ve ýýO-2 009 is e~rsdto the pressu~re from that direction 
(see Fig-ure 2) 

V'al ve F-C0 (adHiial,~O-2008 in the case of p:enetr-aticn X-210B) 

does'- not reo':ire c.ve C testin-g with regard to t-he torus recircul-ation line 

~~~~~~ thsrsigi o eured '-y .peo- . . Hovever, if th-e Zoackizng 

of thi.s Valve (and, sim-ilarly, ýýC-2008) Is exp_.osed to leaýkace coming f ro m te



4. t - -- -r 

7- F-ferenoe 5, NSP rec-uestzed an exe=zton -fron zondx o pern--iý 

testinog -4r a direction o=:noosit-e that 4n which the isolation,- valves Wi11 

ferorm their safety func:-tion For penet-rations X-18, 19, 25, 26, 27D, 2TEE, 

27, 1, 48, 205, 214t, a-nd 220. NS? stateed t-hat tstinc o f these valves i 

the reverse di-rection is -oparissible under t~he -zrovisions of Secti4on- X-17 

Subse<ction :rirV of the ASC-~ Co-de, since leaktigbtness of the Valves is. not 

dc~e.zendent uzon the direction of ;ýressuraizatiom.  

In ?.afer enc-e 7f MS? reqcuested an exe:zotion to pernit t-esting in th e 

reverse c---rection for three gate valves (iJnbo-ard s-uppDzly to 403, i ard floo

s-z isc-age, and inboard eau-gu-pent sup dis~charze). Yn tL- case of- these 

va'-ves, NS? stated- that, since they are we-dge-typ-e cate valves, 'Leakage 

rea urzens ay not be coasservative relative to iea~aqe z'aaueznt aoe 

vIth th-e valve oesrz- from the comtainnant sid~e. KS? 1 s b-asis focr 

-~-~srngth~eptin s: tý-tt no provision, e.;ý:sts to test these unr-ee 

valves in the recuazred direction.  

Section 11.C.1 of Azozendix J per-i-s tiastinq of isclation valves Inth 

6. 1 r~n co os i te t o th-at i 4n w h iC cthey ne r fcr th .2r s c t ' fun ct- oCn

(cee-4irectic-n testing) provid-ed th-'at- the test- results wiLl be eru-ýivalant 

c;o or:oec ns -vz v t-az7 the resltIIs otaie h--v te z in t he 1 ire CZ oCn 

orz Lcocidnt pre-ssu-re. Con~se--uentiy, noeentn ~-"rdfoth 

o:-zmetr-ations Ilisted i4n Ra-eference S (er-cept for X-18 and "--19, whi'-ch are 

cor-recte-d by Reference 7 to be gate valIves de,-pendcnt- up-on direction of test 

oresure. ounantatfion of the Licensee's coz-ilur-'on thot reve-se---re<:-'ctio 

testing is ec-uivalent to or more conservative than testing in the direction or 

accident pressure should be -retained oni the site focr futu-re reference.
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zcveve_-, :_ a -= nrv . a~ fals s-a-nz, th.e .-_sza~e cz.eck vaP_-e ,-.uld 

Siad uc•c= -o c--v-n, akace of ccz tai-Znt atzcschr:e z. C eý • cv 

invenzcryv cf the svsz- is e'a d y'--q -tcr.... syst=--- eakCe "eo e t 

':,-pe C-tesue•' mdor...erated i soation valves aze shut. :t - a- S -as 

penetration X-14A (Figure 3), valves MO.--752 and HO-1754 would have to be 

Su t. The conficuration of the other core spray penetration (X-133) is 

esseni-: ally identical to the piping cof iguration of Figure 3.  

NS? contends that it is un-likely that the piping outside contain-m'ent will 

ffail because of the reliable desian of ""he system. This co.te.tion is , 

acceptable, even thou-h there are non-safety-related connecticns to the. core 

stray system (e.g., the condensate service water system), because, in each 

instance, the safety-related ar.d non-safety-related boundaries are senarated 

by at least two safety-related check valves in series or a locked-shut 

safetv-•et manual is-olation valve. Furthermore, periodic inservice 

testing cf the core spray systCm. provides additioa_ assuran.. that the Iicuid 

inven=:-ov of the system wi_ I not be e-'aused before eo..__razor can discover 

the fai.... of a zum= and ;e zh4 r establish flcw O: e-_*.._-' t-e .r 

isoiation valves prior to the onset of atmospheric leakage. The core spray 

check valves are located inside containment, and therefore seat leakace is the 
only leakage of concern. e C testing of the motor-operated valves (MC-1752 

and .-:a-754 i4 the case of oenetration X-16A) will account for any seat 

!eate path chec, val.e !.O-l4-133• 

.T is ccncz.. ha. t th'. e core stray te z--t--le a he k val ves (U,-14-13A a nd 

:--- ) are nor relied u--on to prevent the e.-_:_e cf ccntaioe-nt air to "--e 

outside atmosthere. This conclusion is based on the dete=`ination t-hat, under 

nomal circumstances, contain•ment outleakage is absolutely Drecluded by o•era

tion of the core s-Pray system and, in the ulikely event that a core spray putp 

fails to start, the design features of the system an- Periodic inservice 

testinc orovide adecuýate assurance that the Z.voe C-tested m-otor-operated 

i'1clation va-lves can be s~hut prior to the onset of containment at-mospheric 

leakage.  

-16-
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eez-czrocedire r e -u ire th--e c-ýerztor to isollate an i--4le core sorav bo 

by hutig heao--rc-riate doo-or e s'-So valves as scon-- as it4s 

detýeroned that there is no core snr:ay flow a~nd that flow cannot be 

3.1.6 r-eC Testino of Low ?r-ess-.r-e C--olant Th-iection Testabl.e Ch-eck Valv,;es 

",ZP rec-uested, as an ex-e=Ot.ca ==am z-n j, to exclude the testabl,-e 

cn-eck valves 4n t, low pressure coolant injection (LPC-) suzcl)_y -lines (tIwo 

va~lves, on-e .zeach L2C: supply line) fronm T-,-e C testinzz reý,uirements. 1S 

:or:corses to Eesioanate t-he two ooLýtc:-coerate-d cate 7alves lo,=ated in eac'h- LR0CT 

surrlv line utiecon nair:ntzen as t-he conzai-nmaent, isolaticon valves for these 

trazots.Tze =toZ-cnzzrat~ed :ate valves w1 be tszed in acz ;rdanoce 

Tya-e C zestno procedures.  

KSP's 6asis ror this re-:u-est 's that the testable check valves were not 

'ecjn-d to seal against. lorw press-ure cas leakage and t-hat z=aintennce 

atte=zns tave =;rovided only te.4ray Drova=zenn~ in the capoabili -y of th-'e 

valves t-o sa-tisfactori-ly r-et, th"e :ow. pressure gas leakage rates. ?r th e r 

1,7E P s,: eda tha th ese .I in es w o u,_ dr nr e s zuiz edb th e PER .ozs :n ne 

Ct -,--e f :a ilu e 0020 e 

sJc t: -prcs* I 

~ zea acidnnressur:e (a. conzsOf thF-HR Syste~a are 

prce-ce~ -fro se.s~ic events a~nd -:ctential --issiles.  

L.n-e or--! po st-accident c~d-_-cs t.-e L?0C testar--e check. valves 

(AZ--10-46A arzd ýý-10-46B) will Ibe open andc prcssu.:rized by the P= -p-ucs to 

pressures hicher t-han Pa. Nosinr e active fai_-lure can cause a loss of this



-- Z-i f n s c nc.-aon, e v -e nct ai nt 

v e s as def:fn- .. in S-2c n i . - i. J and do nzz : .... .'-.= C 

7n the unusual case thazt one cf the L? ... is nentronally securea 

while contai.rment Lntegrity issti.l. of concern, motor-oaerat7d isolation 

valves outside contaain-ent would be shut. In the case of penetration n "A 

(Figure 4) , valves MC-2013 and MO-2015 would be shut. The conficuration of 

the c-ther LPCI penetration ( lB is essentiallv identical to the piping 

con:-iuration of Figure 4.  

. can be seen from Figure 4, valves F-a-2013 and M,-2015 are capable of 

isola-ing any leaka-e past the testable check valve ka-10-LEB. Since thev 

wia.l e tested in accordance with pe C testing procedures, thne recuirements 

of AZpendix J will be satisfied. Because of the testing cf - MO-2023 and 

MO-20-1, test-able check valve A.0-10-46B is again not relied upon to perform a 

conta=`-•eent isolation function and therefore Type C testi-ng cf this valve is 

not necess- A sizilar situation exists for testable cieck valve AO-4--, 

w-ere t=e other r.C cooling 2loo is secured.  

-n view cf the preceding, it is concluded that the LCI testable check 

vaive- are not relied upcn to perform a cotisolatin fnc 

whether the L-.I coolilng loop is in operation or riot, providfed that the 

~-~c:-:erte:iirtatII_4io valves outside co&.z~:tae Typcre C t a St ed az 

: tv h SP.- :n -nis- ca-se, valves A-.C--; 7-'_nd 1-O--C -.4_3 do not _-C-..-u-r 

C t-stin in acccrdrnce with i J and no c= 4;n ;s necessar.  

3.1.7 T_-ce C Test Pressure for M'ain Steam Iscoation Valves 

1SP re~uested, as an exe-otion from .opDendix J, to continue testing main 

steam isolation valves (1'IVs) (pnetratLons X-7A through X-70) at 25 psig in 

accordance with current technical specifications instead of 41 psig (Pa) as 

rec-ired -y Pppendix 3. .NSP's basis for the rec-uest is t-hat the .SIVs oust be 

tested by pressurizing between the valves, which tr.nds to lift the imao-ard 

eayes off th.eir seat-s at pressures in excess of 25 psig, t`erebv invaida•ti-

-.e -. cst zesuwts. :,e"sztncat 2 5: ic il o unseat the inboard valves, and 

-19
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-: .... =i le-- e --estnz . ' 

-oe _ain steam system design in most operating B-.-R plants necessitt:es 

leak testing the L._lys by pressur-zin-ng, between the valves. The :LSIVs are 

a~nled in the =ain steao lines to afford better sealing in the direction of 
accident leakage. A test pressure of Pa acting on t4e inoard disc lifts thee 

disc off the se=t resultin in exoessive leak-age into the reactor vessel.  

This consideraticn gave rise to establishing a pressure lower t-han Pa (25 

.sig) that w-o•uld peermit testing without unseating the if:,noard valve discs.  

Since testig of the K.S1S7s at a reduced pressure results in a conservative 

-ete-ir_4nation of the leaka:e rate throuch the valves at Pa bEcause of the 

desic-n of the valves, the pro=osed exe-mtion recTest is acceptable.  

3.1.S Lines TeminZtino !elow, t=-e Surface of the Sunress_.cn•. _ool! 

:- -:eeence 7, NSP Lndicated that it believed that oo-endic does not 

reCuire testi._ g of the ±so1atibn valves in oenetsazions where the line' 

.- i.•-es below the surface of the suppression ol. NSP's reasonin was 

-t th e penetrartions do not co=unicate with the c-ntinment at_=_snhere s-nce 

t-ev are provided with an effective water seal. In additicn, no nrovision for 

-_ toese valves was included in the oricinal -lant des-Cian.  

iJ re-cuires local leakage testing of contain.....t isolat.on valves 

Ln certain catecories or systems identified in Sections I'I. or .(d) 

Section !.3 defines containm-ent isolation valves as those valves relied 

upon -o lerform a containment isolation function.  

etain.entrations in a ;-R that terminate b•elcw the minizzrm water 

level cf the suppression pool do not cc-=unicate with the containm•ent at•o

isohere and th=erefore cannot become a source of gaseous leakage at asy tine 

r --- =< -- •st-- accident eerioed because tzhey are effectively w,-atcr sealed in 

-21-
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rec~:e ;pa C te-S-ing c: ex 0-1 fron" ju "-ni saab 

.19 ?r'cccsed 7ThCrease in the Value of 7-'a 

in, Reference 7, NSP rec-uested that the value of La be in.creased from t~he 

':resent 1.2% mer day to 1.c;% -,er day. NS? based this request on actu.al tests 

:cer f crzed for t-he wh i w n 1 have shw that te Cor-rectio factor of 0.8 used 

:ni deriving th-e L.2% ficoUre vas U.Lnecessarv.  

'he value o-f :,a, aith"ouch relevant to contaz:._-ent le;akage testing in 

accord'ance with A::oendix J, Is not derived in accorda~nce wit-h Apaendix J.  

Chi recrtaddresses orilly exeoction recuests and tcnclseijcto 

chiarnces mecessary to icl=en Atendix J at the 1,ont;icllo rclan: on 

q,.:enzt, ths zca z : ic,_z ar r ec-~c-, e sts n ot e v,ý1ualutEd an7,d -is let fc r th e 

accocr~tebraných of the NRCZ0 ao adres 

3.2 ?RýCr-=D -DPn:G MrD:IF'IC.-ONS LIj _PRCVCIDE ýCR n-PE C TEST7NG

TIn Ref erence 6 , NE?~ proCVided oro-posed pirln~g mcoifcations~to allow fco

S _:'*zeC ueto ef seti cctaine c 'onf I, v nth ercnc 1'. rno to 

a c Cec~hlt t ~ its" :nereaf 4 the rcculatiorts and th'e pzrooosýd "eso

t~. ea-ens 3 o ý--frocz -rz-nce Dricz: to bezinn-*Lg - - - 2 In C: n C.-rz. C: 

vorik as=dc-~~n fund-s, -For the Liodificaticns. ,n c-valu.a~tion of: e a Ch of 

these pcronsed =,odi4fi_-cations is Provided in thIe following c-aracraoýhs.1 

1. several of th2e following evaluations do not s:cecifically addr-_essvntn 
of the uzzstream side of' the valves to be tested because, alt-hough a vent 
math may not be shoýnz on a atcua odification1 ske~ioh 1, an unstream 

vet->t is normallv a-vailable Ecmne...hLere in the svstem and z -e4zensIe e 
has robyalre ad.y ident:ified thle available voant path-.. if these vent 

~tn canotbe ianiid av nf itti no s-av -need -to beoe' o ens ur e 
az ý'e -' 4 Ze siCo: C f a va Lvebeoci:no ý_ ,C Sý:dz-- r ly VE noc.  

C '



z ezý t c c,-o2. -i va !e as y b e- z in the reverse oý`-ect`on 

C__n 0r~~. nz~oa ato a oa t mo-_:::c~noicn to szuooply 

... ~oznto th'-e dr~l ntue!air he--ader. IN.S? Storo --hat, testing in the 

reverse dire~ctiocn will yield a conservative le-akace rate zesrneo S? 

z thýer in di4-ca te d tha_=t, if th is _e s t In g i s f:o u nd to !De i=zora cti--c aJ1 u sin g-1 ti s 

m -at-' d , a test corneection and stop valve ca:tn b,- add-ed to the Inst-rumentai 

.ine to pe iTyVoe C-te sting.  

Testing of control va-lve OV-1473 satisfies the Azendix J 1ype C_ testing 

zec-uireoent for peneo-ration X-22, an-d testing i;n 1ý"e reverse di-rection usi-ng~ 

,-- mtrooeýn =_akeuo '. ne or testing in the forw,.ard dir-ection using the 

~roos-oo~dfiaocnof am additional stop valve an-d test conn-ectiocn. (located 

betweeýn th~e n-anetratico a-rd CV-1473) is accentz-ble. Therefore, thle zrooo~semd 

mczdifcaticn is acceo-table.  

3.2.2 C _cin 4 'ae -uol and I R-'F`turn to 'Drvv-ell Fan CýOoler-,s 

__-_ros ez` to =z-dify the co~olizng water supply and return lines to the 

f a c c-O 1r s by ad'ding-C a = _-nu a! z sto valve ard test ccnnýcr.ion, on1 each 

side of val1ve 1-ýa-1426 (penet-ration X-24) and. R3C-15 (penetratioJn X-2-2).  

c-e C Ies n g cor- va-Iv e HC- 14.2 sa7-ti S-f ies the Anco i rec-uýrooent for 

c:enetraztion X-224 an~d testing of RE-CC-l 5 satiof ies the re-c ie= nt fzor 

-Denetra -ion X-23. -;d additon, NS?'s ýro-eosed --difica-taons will' adequiately 

P-eond! -.- e C testingý of these valves and are therefore acceptable.  

3.2.3 TIP 3all1 Valves a-nd ?Urae SU=-.lV Valve 

NS? propo-sed to ins-tall an additional b-all valve an-d test fitti'ng b-etween 

--ne 1:anetra-ion and the exi*ýsting ball valves for oenetrati~ons X-35A, X-3-53, 

ond -~ C (:? ontnnan oeetrtaos) A-!so, 1,S? pronoses to adld a szoo 
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tzhese penet-rations. The~--i cain are acceptab2.e (see Ioe2 o-, p. 22).  

3 . 2 . D :-vdrau-lic R-e-t-rn lnt~ard -Check Valves 

!NSP zrow-csed to add test fitnsto both- sides of check valve CR-4to 

oemtteszirrg of t-tat val1ve. Outtcoard c-heck valve C--D.-31 is -Ocesentlvq test

able (p:enetration X-36) 

Provision sho'-uld be- 7made for te-stirg th'e inadch'eck valve =D-34r in 

a-ddition to the outbo-ard valve =, -31. Eowever, o-"ly the test fittina b-et-Weer, 

D-4and D-5should be a n-ed, since a test Fitn lready e:ý:4S-S !between 

=~ad =-,D-31. .kthouch the existins test f itzinz e;ee D..

is outs de Coontain-m-ent and; ts 'lynot Convenient rrom- the snd-ýp-int or 

test s ,; C?&D-34 the Zad ditio4n of a second f itti ng in the saerun of D ip-e ins ide 

contir~entIs not a-p-rogriate since it will add another penetration t:o this 

ýzvi~m ý-breit Is not- fu-n.Ctýon-a1 IIV ef,.sentia-11. This propose-d =::difiýcation is 

-2Ithey-expt for the adidi'tion of a se-cond test fitig !etween valves 

EZ taný7t L-,'cu-,i*d C:-, nt7 -- Ev sten C ýec, Va 1,7e 

!? ooSP e to ad'd test fittzinzrs on, bot siedes or omeo-k valve ',---7 

(z-rnetrz:-:ion X-42) to =erolt testiryg off t-hat valve. The out-board ch-eck valve 

o salready testable.  

valve xMP-7 should be- -.ade testable. ý%s stated in Section 3.2.4, ho-wevef, 

a, tect fittinc already,. exists between valves Y'--7 a '-M-6 so the addiý-tiocn of a 

-2-



m:oificaricn is acceptable with the exception of -•e a:ditin of "-he second 

test f izzing heneen W2-7 and K2-6.  

3.2.6 == and RCPC T--":hine Exh'aust Lines 

The piping coarfguratzins of the =-CI and RCIC turbine exhaust lines 

(with vacutz breakers) are identical. This evaluation discusses KZSP's 

prctcsal regarding the .- _2C! system but applies ecqually to the simillar procosal 

for ÷tne PCIC system.  

.SP proposed to provide izproved testing caability for he = turbine

exhaust line by installing one of two potential oodifinations. The first.  

modifi:cation would add a motor-cperated valve a-nd test fitting between szcr

check valve E-CI-10 and penetration X-221. The alternative p:oosal would add 

two remotely operate-d isolation valves with test fitting in the vacuum bzeaker 

line between the vacuum breakers and the turbine exhaust line upstream of 

-znerat-ion X-221. .S.. tate-d that the check valves currently Serv<ng as 

conzai n ent isolation valves in the zTC_ turbine exhaust line (=?C!-lO and 

__-CZ-9) have a history of exr.sive leakage. CMly valve •_O-9 is cuoranly 

tzstel. The addition of the moto:-opcrate-d valve downstream of E---C--!0Q wculd 

provide an additional valve that would be Type C tested and w-ould become- th-e 

: .....ent isolation valve for this line. Alternatively, by .lding the two 

a...v- coperated- stop valves (with capability to test each) in the vacu'u 

t2e.k._ line (these valves ,ould receive Group 4 isolation lagnals)e, :eace 

of torus a zz-sphere into the turbine exhausto line would beI precluded, and 

terefore the u ine udbe water seale'ed by torus water against the 

existing check valves ( -0 and ECI-9).  

Sin-ce the H-CI turbine exh aust line terminates below the water level of 

.-e suopression pool, the problem of testing this line for leakage of 

. . ~.__n atosphere is solved either by adding testable isolation valves in 

the vacuum breaker line or by adding an additicnal isolation valve downstream 

of -PCI-i0 as Prop--seo by -S?.  

-25
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a..ej, or :s•onS tO .--- '- ,- -e proa.±,-v " *."= -e 

s no l2onger n o•erar:on nust be included. In addition, check valve 

-_ or ý,ouCl-9 'ouid continue to rec-,re r,,e C teszin- si-r a sincle 

active failure could preven thne shutting of the new andtc-oerated vaave 

zere-ore one of the check valves would still be relied ulpcn to perform a 

cont.inment isolation function. .urtheo.oe, the addition of this motor

coerazed valve could result in cveroressuriza4ion of the -CI exhaust line 

shold'-o the valve inadvertently shut during coeraticn of the =--CI turbine.  

Conse-ruently, this alternative does !it.le to i-prove the reliability of line 

isol•aion from týhe standmoint of containment at=osher4c leakace a-nd could 

possibly cause a loss of reliability due to =al.functin or cerutOr error.  

The adeition of the redundant _solation valves in the vacuum breaker line 

eliminates the need for the check valves (EC--O or E0ICi-9) to be able- to 

sea! acainst leakace of cases. Once thte vacuum breaker line has been sealed, 

the entra...cae o case-ous aie nto the e=unaust linne is mcevented by the 

Su.7aressicn level. Ec-weve_<, e sna I whi ch -,-- -I I c _ .It -_. e- the• vacuum 

rea.er line must :,e designed so t_,at the vacu= breaker f "uz.ton of the line 

is not precluded when needed to prevent the collapse of the ex•'-aust line.  

y the ad••...on of a motor-coerate-d isolation valve and a test 

ccnnection do-streaz of =E-1-10 (or R-IC-10) is acceptable provided that the 

•.._:. be uu~tc: caicly .h.. a-fter an accaoent -heý..ver the =Ž0- (or !C 

'-:ru is notea~ 1 s acce--uba *_ovný d. that rovinsion= are m-de to ensure 

theha- a-• vacu be__er f in is no, t 2- t iS .oreven 

colla.-se of the eohaust lL•ne.  

It should be noted that both cf the alternati.es zresented by NSP for 

mcuvin ....is penetraticn leave the varuum breakers themselves e.-.o'sed to 

contai.n.ent* at=-osohere throuch oenetration X-217. Since the vacuum breakers 

nay be :ctent4il sources cf leakace into the reactor buildinc, i would be 

:referacble if thIe redundan isolation valves in the vacuun zreaker line were 

.... to- ........ n ceterr-icn X-217 and the vacu,:: breakers .ithouch -he lack.



- -. ej cou ps cons ts nay cz .;f thi's _-r ifica.ion 
-c -- " 4- r-

as a.n •cpion, AZ is sueszed as a possible altarnatnve, pacti 

3.2.7 Oe~ineralized Water Sucoly to the Dr,-.'el1 

KS? procosed to provide for testing of the manual isolation valves in the 

line to -enetration X-20 by adding a test connection between valves DM-37 and 

D.-.8.  

vkiAT: ON 

This proposed modification is acceptable provided that valve DM-58 is 

capable of being tested in the reverse direction in accordance with A'" enoax j 

(i.e., :he directicon of testing of the valve is incecendent of the rection 

in waich the test pressure is applied). Assuming DM-53 is capable of reverse

direction testing, the mdifiation is acceptable (see Note 1 on p. 22).  

3.2.8 Service Air Suclv to the Drvwell 

NSP ro-osed ... to add a test connection between isciz-tion valves M---39 and 

IS-40 an-i to install an additional stop valve in the line to the service air 

supply to the RCIC room.  

.:e in•tallation of an additional ston valve and the tcst connection 

bezween valves 1-5-39 and "S-43 will adequtateQy pr-vide for testing of penetra

tion M-21, provided that valve AS-39 is capable of being taEed ian tne reverse 

direction. A.suzing that AS-39 is capable of reverse-direction testing, the 

proposed modification is acceptable (see Note I on p. 22).  

3.2.9 Torus Tnstr-ent Air Suoclv Control Valve 

NSP proposed to install test connections on both sides of control valve 

i.n order to test pcnetation X-2293 in acccrdanc-a with Appendix J.  
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9 3 6 L I c- : ze 1 rc I tr s t in z rc:z;e rz I o -'n 2.'Z.  

In Refe:ence 3, NSP suzttdnrooose-d ca-esto the technic-al 

sriercificn7ý_s for th'e ýonriicello plant to co~rrectl areas of non-confor-ance 

wit-h ion~ whic~h had ben i.entifld in. -_;`rence 2. However, Rieference 

4 cczplet-ly repLace-d t~he c-hances proposed rIn F~afeence 3. Subsequent-iy, 

additicnla- -pzoposed chang-es were =rovid~d b:y P-eference 8, with su~oo2emental 

infornaticn, _n suoc-ort of th'ese o,)c._osed chang-es being subite in Reference 9 

Thezlown parp-gra:-ris provide technical' evalu-ations of the chanzes 

.r=Dosed in7-Z;.efeences 4 a-nd 8, as suppolemiented bDy Reference 9, which are 

3.3.1 -fi~n n or C-oeraticnr 

Teczic2.evaluatitons b: zzhe --o:c-se-d chaences to the L-initing Cdrndi tins 

for Craczsu.'=itte-d in ýý-erezemce 4 are ccnta,_'ned in Table l.' 

£cifcazcr~ ~ , 7, and 8 and 3.7.B.1 are outside the sconpe of 

Azoezu:. a '- te~refore have not been evaluated.  

reantsS £LZt:E-d in, Rf Crenc-e 4 ar e ccn ta ine-cd in Tat!> 2. S ac -;.f ic a t s 

4,. 7 .A2, 5 , f 7 , ard 4 .7 .3B-1 a re o uts id e the, Eccc o f A r-ýp I x J a nd th er ef0rora 

have not benevaluated.  

3.3.3 Mcn-tizello Co-nta_-nn-ent Penetrations 

In 7Refer7ence 4, I;S? subz-_Jtted a revised Table 4.7.1 (Monticello Contain

ment -Peme-raý:ions) , aiong with expl arator-y notes, id~entifying all penetraticns 

-a::e ine~ az~-ord'e wi=` '_,Dzerdix J. ?~te o 'non 

_2S_



...̀.e table tas beer, Zeviewe6 andc faand to cý ar 'cal 

--zt zo ~ .~c~~n based cn:, the 6eýc na~tin of- acce'atabilitv 

xa ~~ c",oa -,c r eq-.ýe s -s e val ua ze d in, S ectiOn 3 .1 ca ths r'e, t an th e 

crc=-,S e- 0: 1 1 q if :carzI'c-.s ev aluate; in Sectioan 3 .2 of th'Iis r e :o rt 

3.34 Dration of th.e T-,oe A Test 

7n 7Reference 8, N.SP -roacsed t~o c-t-ange the technic-al soerifioa~tiors for 

te a t -` c e 1 __P-vn' to t e r-ina-te the contaien - 5'< r '-'-e rated leakage rate test 

(oeA test) in less than 24 hours. INS? procosed a tes~t duration of at least 

8 hours and the accr=ulation of at least 20 sets of data at aoorcximatejlvr 

ea-uaL, in:e-rva-ls. The -proposed method vould alg-yacuureenouch data 

to vn-tat]the measured leakage rate, at the 95% confiden-e !;vel, would 

b-- less thnthe test acetacecriteria. Additionall inforoa ion relative to 

th-)is zrc'acsal wa-s Drovide-d by \S? in Reference 9.  

Evkz;: oN 

Tn*~c--,estion or :)erfor-ning Tiypeý A test-s -41 less than 24 hcu-rs is be-i ng 

i:&cbv the NRC- staFf on a generic basis. Conse-c"ent-ly, )N-SPs-roc=OsaJ. is 

no-. a~aeras coart cf this retort.  

-2
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to --ýe fz:ýr

3 ý'r t- ý-C 5 ýt-4- Wý- r d 4-.-C !7zC 'Z7 a 1,,ý ý t 1. c n

1.1-ite-: u-1 
a . ha Litt-gratc-d IeLkacq 

cf .  

< L-a U.2 -- rcent L-Y 

",Stt c-f air 
per 24 hoi-,rs) at Pa (41 pý-jq) 
0 1" 
2. < Lt at A r*dL--L-d pres
zuze7of Pt. (20.5 pxig).  

b. A Ln--d lemkase rate of 0.6 

LA for All &nd V&lves 

(C-T-C:tpt str-- isolation 

TMI'ves) Subje--t t-') 7'kl-p--- 3 AzS-4 C 

te-ztz wben to Pa.  

C. 11.5 &=.f pý-- '17,ar a-ny c:na 
r.--i-n statz- izýollrtilc-- vLlvv vnen 

teste-d at 25 p--ig.  

WIntt-i tit-tex (a) thc "vezzl-11 

= -, Z4 i =7,-- :-,t: 1 F tý -- z,< c : a " 0 . 75 

LA cr C.75 Lt, &z oc (b) 

w-itýh the rate 

for-- r". Lrxd rmav-ez 57ýject 

to B a-nd C tt.-Ls "-dLnq 0.6 La, 

c: ',c) a rz;Ln stezx ir-c-Lztion val" 

leat rate e-=-"-dL-9 L-2-5 &ct p--r bcLtr, 

rest-ore t-he lcaka<c rata (z) to vithin 

acc-t-pt-z-ble, (a) prior to Lncre&ning 

rcc-ý--tor z r- t= e &t;:77 a 

-'7L2 r.  

L I !>-

vht:n 

leart 

bQ cl,-m-VAd.  

b. Kn r.-II ai:lOck leakaqc r--tc 

Of < 0.05 !--- at 10 pzig.  

C. KLI Lnterlocýs as 

der, icne-d .

prcpcce-d revizic-. iz a=cp--zt.,e. -t 
Cý01--fCr= tO the dtfL'Ii 
tioru C! J vith t-IQ eýeptizýn Gf 

for --he teati.n< c! ý-,n 
steam 's--1--tion valvez. A re!--.iezt for 
e f,-= t!ýQ ':,vP.P C t'Let-I-Ig 

of i %eith rerqtrd to the' 

uzý!4 stýe&u LýS-olzticn vzýlvts was S-=-IttE-d 

by 1Z P in P.&fereaca S. nýý fo-aný t-','z 
pxr---'It-'Cm to t-le- aýýCe;trblle `-I 
Sý--ticn 3.11.7 of this report.  

ne va-luc of La (1.2 percen". L--v .-- ictt 0-1 
the P-'-- tý-,r :% '--:rurs) is z 

v--Iua for a ar 

tlýz C-cntzi=--ý--It at t!ýe p-,=t.  
nae !'---it c-I 11.5 per fo: rn;n 

rte&-- ve-lveu !:.zs bct;I 

Pact to t>e a va-I'd cr`tr-=ýLa 

fcr t!!ie &z--ttýzble týlcz-e 
vz-i-;c S.

I a . 3 
III.C.3

I, .7. Sat&C-ction. ,, 

Q ý 1 L -, t -,- ý -1 c 

t-- C.C07 :,a ar, 
0! this -CF<--zt. nit '--e p:z-

reril'cn is =--IriderL-d 
Uthxou-3h t2ac c-,aluztic-n c! tbe--c 
C;jtxidQ thýcr F.C.ýL-ZQ C1 J.

ili.B.3 

1'-I.C-3
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-a

Kp?. j -C,-ct.  

3. C-nt-aL-uýt leaý-Zce ratc-S Lhall 
nst--at'e-d at 1-18 foll-ý>WL)q test 

&--ýd xýzll b-a dete=Lned L-1 =.r
W.11-1 I-le Criteria LCL 

A-ppe--x-'Lx j of 10=.150 uri.rg the 
il) Aa.-I r,45.4-L972,

4.7.A.3

a. :)Qri..-g the firrt --cftacjj--g 0,--t
age follc7lding the &6--ptic-n Of t!jis 

a Tý-?* A test z.ý-r-U 

be r--zfo:--r--d it a preszu're Pýt of 
20.5 ý--iq ?-ý a zt-:-scýd tazt pe,-

fcr-,ýd at a P-ejý--Uze 0! Pa Of 41 

-,Sig- =* i== Allc:,Wplle tezt 
lea-reýg* rzt-a, -It, aba-L! be dtttr

in rdl!ýc* with S-t---tion 

b. I-LI-in'- the t"t 
4-7--ý- 2.A t-'r" t-e--t3 

0,t 40 + 2.0 Zý,-th 
dlLr-,W "Lltdc-,n at *it-ý,qz 

Pa or 7'-- *=---h !0-t,-x x4rr

vice pzziod. One ot thle&Q telts 

durL-)g the mhat

"rvicu 

C. -"' azy 7y-,c A t-c--t friLs týo 

:2-:ý-Ct t:-C critzriz cf 
f:., r r Zq 

ýCd tX S t.S 

at -ýe tc7--t I !>d 

zzvie-e-d ?-ý the C-Aý-

- f r r i-on- - 7-! --Vz) su-:!3 

tQrt-% fzi.1 to "-at tbq a- peta"'Ce 

Criteria, a Z-?e A t-*St Lhau- be 
pQ.-forP-&d At It"t "cry r--ýrith.X 

Unti-L two teats 

);-t thA Criteria at 

-bicb tisA t-at x7,-,-cifie-d 
mz7y b-* razuz*d.

- 0 P--OOse-d sPecific---tion is Ln 
dz-!--e with d=ept t!ý.at t!a-*s 

test:Lnq "I generaLly &>ne dazing tlý.e cnr-ý
tai.-m-ent ttEts. Sir)ctp tý,_e 

velue of was rc, dcter=*'-e-J at the 

FLZT.t 

t*st-'-ec, 'here is no reeeý--n -"Y ;t 
xutrs;ý-,zntlly. =-) e -, ccý S,---i 

tberefýre is ac--eptmblc.  

F;r-, t e 2 ýh-- ztýzff is P:esently 
a recnjixexýent thil. 71ý-pe A tests I>e 

cr--Iy at a P:CEL*,Lre of Pa.  
-t-Z--T-eg of tjý-"j 

r-z t uz e z d b,- = d e Ln f,-, 1 Z C-7. i Vd C 

Ith-ir pctz-ntiltl requL4tizn cýt.ýe.l 

is in &c-ý:

J is 

=::c prcct-,-d is



_77 - -- ý- z -1 z - - -: I 
- :-z, - --- , " -Ij

S F

4.7 A. 3 
("'ýc r, t . )

d. Mýe &Ccur-'C"' of e&--b --Ye x 
test be ver-Lfit-d 

teat whir"i 

C-=f4---'tz t!),e of 
t2ae I-cct try -m: tL--t 
t-he d!!!ere,=--e t-he 

dzta z=;d 1-1,e 
t-est dat-I !-S wit2nixl 

0.25 Lt for presxure 
testz at ?t C: wit-,in 0.25 
for [A !::)r p*&k. pressure 
test at Pa.  

is 
dLLZMtiOn t-) tSt-ý-1-i-h 

the Change L-1 
rzt-e bat-ý.-e-2= ýha 

A tt-.zt &P)d tl:ir-

3. the rate t-,-;Rt 
C" ir Ljje---,e-d ýnto t-I)Q 

C-- f--c= t-he 
the, 

e--:UiVJL!*=t to at letzt 25 
percent of the lGfJ'bq'e rate 
rcavure-d d-uz-lnq 1-1-e T-r,>* A 
tps t-

I I I . A. 3 7tle Proiz-o-zed is 
v,-'t-h j a:-,d is

c . B " TI-r-T C t e is tj cb..- 1-1 
b* co'rd=t-.d at no 
qreýtr-' t-IZ--l 24 =nUtc, 

of 

B z.ný Ty7--- C tz:-ttz rl,.rll 

zt P--, for r-:Ln 
iE-:)Iticn vzlrcs " tý-ý air

7-

111.0.2 ac is Ln 
d---,Ce 'eith A--penýLx J and in 

a-,)Ie 4.7.1 1-5 ermlluztel 
3.3.3 of tlziz re;:c7t.  

th j ýý2 i 

cf tL-C tect 

rýrlcckt 7-re 
tio:-A 3-7 &rrd 2.1.2 of t±:iz report,
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7 a. t, I e 2 ( -1 C.-. :ý . )

K=?. J S-e--t.
s7x.--. .:). ý,-Zp's proncý,Scý,, ý;ordi-z

A. 7.A- 4 4. n:ýe cDnt?-L--r=-nt xiriocý rl--Nll be 
de=:Dnxtztemd cp--ra-ble b-ys 

a. At leazt oc---* per 6 rc-,iths by 
conductiN z-n a7vrp-U ai--Lccx jeak

ar;* test at 10 ptiq and try -ferify
that the lor-kace rate 

is viý-I-lm ilt-3 limit. if the a4--
loc-x is -,-I us--, a-nd 
'ntecrity 4-2 the ai:lo=x 

b-M tezteýd- every t-lar" days 
cz zft--r eactl UE-*, vhichevvr 

Lntez,7al is c:eatp-r.

,4 PrOPOsed sPecific-ntion iz not zn 
ac---ePtz-bla exe-mption tO the ze---uirenerýtA 

J. :-n -----ticl 3.11.z cl
fou.>d that ttz* 6-w:,nt-h te,-t 

at a pre"LLze of Pa ir eszer"i&I to An 
a-uXato of the inte-gritv, Cý 
t.h* zi--lock &Ese-ý"y a,ýd be 
rr-- furt-her foaad t!Iat Fzplz t:D 
test the airlc--x at 10 psig ey---ry 3 
dt-va Y'--en -!ýo &i.--!o,=X is in uze r-nd c:c-.tz-4
Ment i-ntegrity is rt-ýjrc--4 is 
Ttis prcpcý--cýd be =D"d-Ifit-, 
&=ccrdL-),gly.

ll-ý.B.2 
!ZI. D. 2
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Sn o z et n Sice S U: s itrls e,: a - aI-,,z lthne e n a : . 'C n Cof 

zc,0,xondf , rinan zaac ~e~ng- a: te Mc nz c e 2 oan nave 

been au~d including -requests :or eetinf~rcm the rea-_,_,e::e~nzs o'r 

Aneni J rocscopn; dfct''s½order to camduct required 

test:.I'g, a~n6 prcoseid techni.cal s-pecificatibon c-Ia~nzes relative to the 

~:rzentleaagete-sting rgr T'he following conclusions have b)een 

reacted: 

FRecua:Psts focr E:xe=:tion 

"o _nstr"-ýent lines. do not rec-uire Tvo-e 3 testi-g provided thIev are 

e~xposed to Typoe A test pressure.  

"o Testing of the drywell airlock at 10 psig ever-y 3 daswhen t-he-Lz 

lock is in- use i.s accepta-ble because :.t- satisfies the testing 
recuai re:ents of Ato erdix J.  

"o A nrcoosall to -;erform. the every-6-month ai-rlock test at 10 psic 

rather =nan at Pa is not acreo-tabl)e. The ever:--6_~ airl:ck,%- test 
s d u:c re>-arfcrred at. a z;ressure of: Fa in accord-ance with ooeon 

o A mr e conservative extraloclation for the correlation of airlock teszt 

results at 10 psig to resul-ts at Pa stould tbe used. Trhe acceotanc xe 

criteri.a at 10 psig shiould be, 0.007 La -versus 0.02-5 La.  

o 'restring Of tIhe dry',-ell spray a-rd tcusprav and recir~culation lIne 

:.~catcnvalves is reu:re byAnenAdix J as fcl-lows: 

!,c_-200CG, 2007, 7020, and 2021: ý-o t _Z-_ -~ ie ea of a 

watr scaa fran the REP. ouzu-Lt t=roer o-ost--Lc=iodemt coro:.t:.ns.  

~-Z-2C00 an-d ZOOS: No testinrg rec-urr:ec ecu6o a ~u sealb 

th'e level of w,,ater in th svoeso rod dno:e-d te ack --zc 

of these valves is not erposed to Ieakage comi. n fron the spray 

l ine .  

N0-20_10, 2011, 2022, and 2023: Should be Typoe C test~ed in the 

o:.rection of accident pressure or pneuzaticalllyr tested so thlat the 

valve packing and boody'-to-bonnet. sea'Ls Zre e)=c'se-d to test 
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testing Af isolation valves of pzen- r - icns X-25, 26, 27D, 27E, 27F, 
41, 48, -C5i, 214, and 220 since ...:. Js this tast:3.  

Exemjzicn from tte recuirements of Aq....ndix i to permit reverse
dire-zion testing of the inbcard isolation val-es of the reactcr 
water cleanuc: system, the floor sum-n discharge, and the E'uinment 
su"-p discharge is not acceptable. Tnese valves should h tested in 
the direction of amident pressure.  

"o The core spray testable check valves are not relied upon to perform a 
containment-isolation function and do not re=c.uire Tyc-_e C testing 
provided that the mtor-operated isolation valves ou-side containment 
are Qq>e C tested as proosed by NSP aznd thlat emergency -o"cedures 

require closure of these valves as soon as it is determined t_hat core 
spray flow cannot be established..  

"o The L-CI testable check valves are not relied up'on to perform a 
contait-__en% isolation function and do n6t re-qiwire Type C testing 
provided that the motor-operated isolation valves outside co i-ment 
are TOne C tested as proposed by NSP.  

"o Continued testL-ng of KS-lVs at 2-5 c-si_ in lieu of the 41 psig is an 
acceptable exem-•ticn from the recuirement of Aj--endix 3 t-ecause it 
results in a conservative dete.in-ati on of the eakace rate of t-ic 
valves.  

: .

Isolation valves in lines terminating belo-4 the lavel of the sucpres
sion pldo not recuire testing in accordance with L--endix J 
because these valves are not relied upon to perfor a conta!nment 
isolation fuc'=tion.  

o A re-c ested cha nge in the value of La was not evaluated b--cause the 
value of La was not dezivednin accordasnce "'ith Ac-•endix J.  

o The propose-d modification to permit testing of the irszr'-,'-nt air 
isolation control valve is acceptable.  

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

o 'Thne proposed .modification of the TIP e.netrat.ons is acceptable.  

o The proposed modifications to permit testing of the CD hydraulic 
return inboard check valves is acceptable with the e>zepticn that the 
addition of a second test fitting between valves C-S-34 and CD-31 
should not !e included.  
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t-art o a0- t. t -cn of: -a se=3 tes f Z.7zzc-;e:-r 

The propea- i - rifica-zon to add a -oto•r-o-eratei i-_- vaie 

dons 'za a -of :h-E-----0 (plus a test onection) is _ a_ . . , . _ ,

that the valve will be au..o.atic..llv shut after an, &coient whnerver 
the E2WC systen is not in operation. Alternatively, the a"'t"on of 
redun_:.nt isolation valves in. the vacuum breaker line is acceptable 
provided that the vacuu. breaker f otion of this line is not: lost.  

o The proossid =wiification to add a =o-tor-o-rperated isolation va-,e 

downstream of FZ_0-IC (plus a test ciznection) is acceptable prov-ide 
tat the valve will be automatically shut after an accident whenever 
the RCIC system is nor in operation. Alternatively, the additiorr of 
redundant isolation valves in "the vacuum breaker line is acoe.nr:'able, 
provide-d that the vacuum breaker function cf this line is not lost.  

* The proposed modification to permit testing of the mznual isolation 
valves in. Ow cew-neralized water supply to the dzv..ele is acceptable 
provided that valve a-H-58 is capable cf being tested in the reverse 
direction.  

o The proposed modifi,_.tion to permit testing of the isolation valves 
in the service air supply to the dr-"ell is a..e.ta.le provi ie t 
valve AS-39 is c-az:bl of being tested in the reverse -c-ion.  

o The proposed modification to permit testing of the trus instr'=ent 
aia supply control valve is acceptable.  

o- * -d Technica-1 .. Sc-cifiaton C2=--aes 

* Appliable pczticons of the propose-d o.mcsto the Lizitino 
C:onfiiions for Qe=aticn were found to M acceptalle NOn ,,ce-icn 
of the aczeposazce criteria fortesgzrn air-ocks at 10 psi_, which 
shcald. ,.• •.= ,..,,d .i,.n aordace v-ith S•ction 3.1.2 of this report.  

o Applicable ortion.s of the propcs•d chan.es to the Surveillance 

Requirem-ents were found to be acceptable with exception of the 

rec-aire-ents for testing airlocks, which should be- o--dified in 
accordance with Section 3.1.2 of this repmzrt.  

o The revised Table 4.7.1 (.Monticello Containoent Penetr'aticns) is 

acceptable, subject to cartain =odifications based uiorn the findings 
of Sections 3.1 (re-ovests for exe-=tion) and 3.2 (proposed piping 
modifications) of ti~is report.  
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.2 A prp:a zzr~nz h mai ent it.Egr~ted tic'S 
(yeA zest) in less than 24 hou:s was rnct ealuiz auýthi 

issne in Laing reviewed by the \-R- staff cn a generic basis.
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called_ for b.- :.•.I- di-_ 7, it is scnetines necessar-y7 to raeCest an aM

erz` on zhat -ea-4its neuz,-aticc testing at a lo,;er pressure, Pt •sg.  

T.e leakage rate, Lt, measured under test conc-toos must tn be con

verted =atenatnically to the leakage rate, La, that would occ- f i1 the 

pressure were equal to Pa. It is essential that the conversion be con

ser-;ative. T-hat is, the calculated value cf La must not be lower than 

the actual leakage rate at Pa would be. On the other hand, the conver

sion should not be more conser-vative than necessary in the light of 

available data, because excessive conservatism could frequently result 

in the internretation that a given leak exceeds its allowable 

l-'-it when in fact it 'would not exceed that !:Lzýt if Pa -were actually 

applied.  

The meaning of the ezprassion "if Pa -ere actually applied" should 

be carefally cons idered. The ass =.tion is 7ade that the gezetr•y and 

d-ot-nsions of the lea-kage path would be the sa-ne ,-_'th Pa arce as 

w-ith Pt applied, or that an{y changes in geometr-7 would not increase, the 
zsi-ge rate. In the case of airlock doors in which Pt is appliet t

the r-r-everse direction, opposite to the direction in which Pa would be 

-. l9!ied ander f'nction conditions, the use of the reverse d-frection of 

a-_Dicatr,"-fo of pressure is er-ected to tend to oa-en the seal -- nd increase 

the leaYkge rate, Under ftrction conditions, in which pressure is 

arated in tHe for-ard direction, the sehl.should be =-irov- d it 

chances at a-1 . T __ e--ression "if ?a w-ere actally a~plied" in this 

case means "if Pa were actu-ally applied in ite orw-ard (nzor-al for 

function) dA-ection." In the case of valves and other penetrations, 

it is essential that increasing the applied pressure fron Pt to Pa 

not change the geometry so as to increase the leakage rate. For example, 

- increasing the pressure on a closed valve should tend to iprove its 

sealing at the surfaces that provide the seal, and also in any other
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S- *~

r S, S El o est~.  

"e7 ce tests im-o1--c -res sure di"f erntilals "Lower 
t function pres sure d Lffercm-Lals are perz_,itted in 
those ty7pes Of valv-es ia wnich se-.vice pressure v-ill 

tenz o d_4-_sh the- overall leakagehnnl pnag 
as by -press`- g t::e disk i:2,o or -onto the seat -w-Lth 
-.aacr force. Garel a-, V_1-S , C h ck v a1v e s, an-d goe 
t-,Te 7p Le s havi-nig fu ton nre ss ur e _4far ar.t 

a-D l4ied ov er che s eat , ar e e man=-D1 as o f v a lv-e a o Dic a
ti:ans satisfy-4in this requir~eoet. Wýhen leaka-- e tests 
a_ __dle in. such cases using pressures lc-wer thnan -func

tion ~ ressure differentia-l, the observed lea-'< 
ag::e shnail be adjusteý -to f~umczic= rafiu rassure 

df rtilvalue. 7h is a d. s -"-e n -Z 1 b De 7,ia e D y 
cc-allatfon appropriLate to t~he. test =edi a and the 
ratio *bet-ee-a test- a=nd `-unc-ion Dressure differentia-l, 
ass-t--izg leakage-to be directly prcz'orticral -to the 
tr es s-:r e c::: erenzi-al to the one-h_-alf P ower.  

7 -- e~ .CC,: S a : is show-ýn th-t- i f ( a) th t e St mnaliun 

L~s a ir (D) ?2a is a-ppreciable como-ared to one atmosphere, and (c) th*.e 

leakaae zztac is suiza as to ?troduce P~rviscous fElow (iecavilary

li4ke------------or if ice-like) , the calculation aprouroorIate to thi-4s test 

:-d-'=--eds a substantially7 higber calcu.l~atead val ue of" La thnworuld 

obtaine~ ~ ass~Th lea~ag~to "be d='recti*.------inlt h r 

a!-:rL-. Z=U-a =n cr:Z~ce, a~ss-*rz;unfom fow-,loir 

oria`ice areap, the nass f7Low rate per untorifice area is , 

~-.Here is t*oe cemsit7 Of a--r -ta the cri~fice andz v is valocity in theP 

crifice. ~sufgthat thme discharge pressure is ?at - a-ros-phere amno 

toe sc.uoce oressurýe is ?o, where ?o and ?at arýe both absolut-e pDressu,.res, 

ý-v is cvnz 

(p)2 -2-(c ?at2 I a 1](-)



r. --- e if ic heat z- f or a•- 322.2 fcz,/' ec- is 
:h of.. ... ... ... .. .. T is-sonr-ze C-U-.-•- a-=- at c, t .3 a ur 
,•,), - -- -Fis a'.ol m Dresszre - R - -." ;- as.- .  

ccrn:ar: for air amc- G is g-iven by 

Y -_ A Y -_ _1 
G = )2 Yr 

- x 
- o J • (A-2) 

t (o 

Pe 

Pe = Pat for subsonic flow 

Pe 0.5283 Po for choked flow 

Choked flow ocours when 

Y 
Pat < + = 0.5283 

/Y is proportional to 'pv/Po-Pat. Values of -G are listed in' 

7. e A- -. 'G-, the !_iting value of /G for small (?o-Pat) , is 

./y- 0.5345.  

in Table A-!, inspection of /•/Gr shows the accurzacy of the 
1 0 

as.:.. .cn :hat for an orifice-like leakage flow resistance, leakage 

•ss flow rate is prcportional to pressure' difference to the one-haif 

po---er. For &-=-ple, if Po - 60 psig (?o-Pat = 60 in Table A-!), 

Y/ /---= -1.210. Ezzrapolation of mass flo-w rate measured with P 

15 psig to mass flow rate predicted for Pa - 60 psig will uderestimate 

the =ass flow rate by the factor 0.968,/1.210 - 0.80, or 20%.  

The foregoing arguament tacitly asses that the orifice coefficient 

is = 1.0. However, the same conclusion ccncernIng extrapolation frcm 

low values of Pt to high values of Po can be dra-w-m if the orifice coef

ficient is assumed to be constant, i.e., independent of Pa. Consequently,
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- - - r , :.- -•= C -:£. = D " 

OrST Orifi ce. I,Pztk 

- 0.532 0.99 .- ,0.52.42 0. .9 

5 0.52E2 0.9080 
13.3 0.5105 0.970 

13.4* 0.5184 0.970 
15 * 0.5176 0.968 

20 0.5230 0.978 

25 * 0.5345 1.000 
30 * 0.5490 A.027 
35 * 0.5548 1.057 

40 * 0.5811 1.087 

45 * 0.5977 1.118 

50 * 0.6143 1.149 
55 * 0.6307 1.180 
50 * 0.6470 1.210 

-Ch,'oked f, W 

f feelage paths that are known to be entirely or-fice-like, the ass.

tioa that leapage mass flow rate is prcportional to press-ure -dfference 

to the one-hf pow-er gives a reasonably accurate correlati-n, underesti

-zaing zte eaage ss flow rate by at =ast 20Z for ?a < 60 psig. To 

....... rast' e, the factor (,'71-i'G /({ G) has to be a? oIdf a a o 0 

a. mz ?o =- ?a and Ft, re-ctiefiy. -. efera-cas 2, 3, and 4 

discuss the con-ersion fcr•'as to be applied for various fluids (e.g., air 
and water) for various types of leakage path. Fcr viscois flaw of a gas, 

:he mass folw rate from a source at absolute 4'nl~et pressure P1 to absoluze 

outlet pressure ?2 is proportional to 2 2 'The po 2_ "2 '" rneproprti~on_•itv 

ractor is C/'oT, where C is a function of gecetry, T is absolute tempera

ture, a-i 'P is viscosity (which is a f'nction only of te=perature).  

Assuing that test pressure Pt psig is applied at the samae tc=-era

Cure as that at which fanction pressure Pa ?sig is applied, azo ass-,--g

A-4



-- r :--: she ra - - ea oressure is one atzoso-'•-- , P .- ia -

S .... .ss ,'_0w razes is

9 9 
_ a + Par) - (?at) 

"9 9 (?z + Pat)• - (a) V_. 3)

tae :e=peratures are not the same, the right side of Equaticn (A-3) 

nas to be muItiplied by

'u(Tt)" Tt 
1(Ta)- Ta

Ans*-ng that Tt = Ta, Table A-2 shows the ratio =a/mt for various 

values of ?a and Pt, along •ith values of (Pa psig/Pt psig)!/2 Pat 

taken to be 15 psia in calculati•ng na/mt.  

Table A-2. ma/mt for Various Values of Pa and Pt.

(A-4)

ma /A• 
Pa=50 55 , 

22.86 26.71 30.86 

5.93 6.93 8.00 

2.91 3.40 3.93 

1.76 2.05 2.37 

1.19 1.39 1.60

(Pa/Pt)
1 /2 

50 55 50

3.16 

1.83 

1.41 

1.20 

1.05

3.32 3.46 

1.91 2.00 

1.4-8 1.55 

1.25 1.31 

1.11 1.15

(pa/pt)
1 /2 

50 55 50

7.2 

3.2 

2.1 

1.5 

1.1

8.1" 

3.6 

2.3 

1.5 

1.3

8,9 

4.0 

2.5 
1,8S 

I. 4

in all cases, the assu--tion that mass flow rare is prcpariicnal 

to pressure differential to the one-half power is uzconservative for 

purely viscous flow. For Pa - 60 psig and Pt - 5 psig, it is unconserva

tive by a factor of 8.9.  

REC INYENDED PROCEDURE 

!-=y one of the following procedures, A, B, or C should be adopted.

Pt 
(psia) 

5 

15 

45



wr fo whicha awraae ~ frc=? O Zi sah Z 2 be~~ ;a=

se~zv e--wir*'al c-rearica to be essabifshed. Car *-'t be nakcr, 

no easure thaz experimental orifice-l§L-a leak-s are not tised to repr-zE 

sent actual, pctentially cap'llary-like or viscous leaks.  

E. Conser-vaztve Theoretical Correlation 

use Equatiom (A-3) as the correlatiar inc 4 luding the 

factor (-)if mecessary.  

C. Xeasure Leakace Characteristic 

For a given penetration, several values of Pt ria3 Icc arra jed, sc 

that an wairircal correlation can be established. A statistical zzanalyis 

ofthe data would be- required to ensure at: a 95Z cca:Eideace level, cHat 

the predctced value of =iis not esceeded b7 the actual val--e of La.  
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