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NOTICE

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, or any of their
employees, makes any warranty, expressed or imphed, or assumes any legal liabihty of re-
sponsibihty for any third party's use, or the results of such use, of any information, apparatus,
product or process disclosed in this report, or represents that its une by such third, party would
not enfringe privately owned rights.

NOTICE

Availabihty of Reference Materials Cited in NRC Pubhcations

Most documents cited in NRC pubhcations will be available from one of the following sources-

1. The NRC Public Document Room 1717 H Street, N.W.
Washington, DC 20555

2. The Superinterufent of Documents, U.S. Government Printing Oltme. Pmt Ofin e Box 37082
Washington., DC 20013-7082

3 The National Technical information Service, Springfield, VA 22161

Although the hsting that follows represents the majority of documents cited in NRC pubhcations.
it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public Dxu
ment Room include NRC correspondence and internal NRC memoranda; NRC Office of Inspection
and Enforcement bulletins, circulars, information notices, inspection and investigation notices,
Licensee Event Reports, vendor reports and correspondence; Commission papers: and apphcant and
licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the GPO Sales
Program: formal NRC staf f and contractor reports, NRC sponsored conference proceedings, and
NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of
Federal Regulations. and Nuclear Regulatory Commission issuances.

Documents available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents available from public and special technical hbraries include all open literature items,
such as books. journal and periodical articles, and transactions. Federal Register notices, federal and
state legislation, and congressional reports can usually be obtained from these hbraries

Documents such as theses, dissertations, foreign reports and transiations, and non NRC conference
proceedings are available for purchase from the organization sponsoring the pubhcation cited

Single copies of NRC draf t reports are available free, to the extent of supply, upon written request
to the Division of Technical information and Document Control. U S. Nuclear Regtilatory Com
mission, Washington, DC 20555.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory process
are maintained at the NRC Library, 7970 Norfolk Avenue, Bethesda, Maryland, and are available
there for reference use by the public, Codes and standards are usually copyrighted and may be
purchased from the originating organization or, if they are American National Standards, from the
American National Standards Institute,1430 Broadway, New York, NY 10018.

_ .__



NUREG/CR-4398

_ _ _ _ - -

__

Cost Analysis of Revisions to
10 CFR Part 50, Appendix J, Leak
Tests for Primary and Secondary
Containments of Light-Water-Cooled
Nuclear Power Plants !

Manuscript Completed: April 1985
Date Published: September 1985

Frepared by
F. Sciacca, W. Nelson, B. Simpkins, B. Riordan*,
P. Godfrey*, S. Cohen", S. Beal", D. Goldin"

Science and Engineering Associates, Inc.
P.O. Box 3722
Albuauerque, NM 87190

Subcontractors:
'MATHTECH, Inc.

1401 Wilson Blvd.
Arlir.gton, VA 22209

"S. Cohen & Associates, Inc.
8200 Riding Ridge Place
McLean, VA 22102

Prepared for
Cost Analysis Group
Office of Resource Management
U.S. Nuclear Regulatory Commission
Wcshington, D.C. 20555
NRC FIN B8838



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-

i

|

! ABSTRACT

This report evaluates the cost implications associated with proposed revisions

to 10 CFR Part 50, Aapendix J, Leak Tests for Primary and Secondary Contain-

ments of Light-Water-Cooled Nuclear Power Plants. The work was sponsored by

the NRC's Cost Analysis Group as part of its overall mission to support the

development of cost estimates for NRC regulatory impact analyses.

The report examines the differences between the existing and proposed Appendix

J and identifies eleven substantive areas where quantifiable impacts will

likely result. The analysis indicated that there are four areat nf change |

which tend to dominate all others in terms of cost impacts. The applit'ble

paragraph numbers from Draft E2 of the Appendix J revision and the nature of
,

i

the change follows: III.A(4) and III.A(6) - Test Pr!ssure and Testing at

Reduced Pressure No longer Allowed; III.A(7)(b)(1) Acceptance Criteria 1.0 L
a

Acceptable "As Found" Leakage; III.A(8)(a) Retesting Following Failure of "As

Found" Type A Test - Corrective Action Plan, and III.A(8)(b)(ii) Option To Do

More Frequent Type B & C Testing Rather Than More Type A Penalty Tests. The

best estimate is that the proposed Appendix J would result in cost savings

ranging from about $100 million to $160 million, and increase routine

occupational exposure on the order of 10,000 person-rem. These estimates

capture the total impact to industry and the NRC over the assumed operating

life of all existing and planned future power reactors. All dollar impacts

projected to occur in future years have been present worthed at discount rates

ranging from 5% to 10%.

iii

,
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1.0 EXECUTIVE SUMMARY

The containment of all light-water-cooled reactor power |
plants must be periodically leak tested. These leak tests help |
assure that any radioactive materials released into the contain- j-

ment will be suitably contained and that releases to the outside

; environment will be small. The leak test requirements are speci-
'

fied in 10 CFR 50, Appendix J, " Leak Tests f or Primary and

Secondary Containments of Light-Water-Cooled Nuclear Power
Pla nts". This appendix identifies the general requirements and

acceptance criteria for preoperational and subsequent periodic

leak testing.

The Nuclear Regulatory Commission is presently propo-

sing to revise Appendix J. This is being done to' update the

criteria, clarify questions of interpretation, and reflect the

issuance of a national standard addressing the procedures for

i conducting system leak rate tests and methods of analyzing test

data. These changes to Appendix J may result in cost impacts to

the utilities with nuclear power plants as well as to other

agencies and entities.

An analysis has been performed of the impacts of the

proposed general revision to 10 CFR 50, Appendix J. The analysis

has quantified the potential impacts in terms of incremental

costs and radiation exposure.- The results of this analysis are

summarized . her ein.
| This effort focused on the diff erences between the

existing Appendix J requirements as . defined in the Code of

Federal Regulations, 10 CFR Part-50, dated January 1, 1983, and

the proposed revision to this appendix. The revision.used.is
Draf t E2, dated December,1984. A careful comparison of the

existing and proposed Appendix J was made in order to identify'

significant differences. The effort then concentrated on quanti-

fying the impacts of the changed leak rate testing requirements.4

Investigators addressed impacts to nuclear power utilities and,

the NRC.- No other parties or entities were identified which

l'
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would be impacted significantly. Thus, this report presents the

impacts as they relate to the NRC and affected utilities.

The results of this effort are summarized in Tables 1.1

through 1.4. The impacts of the proposed revision to Appendix J

are presented in terms of costs or radiation exposure. The
- impacts correspond to five attribute categories. These categor-

ies are as follows:

Occupational Exposure (Routine)
Industry Implementation
Industry Operation
NRC Implementation
NRC Operation

The sign convention used in presenting quantitative

results is that adopted in NUREG/CR-3568," A Handbook for Value-

Impact Assessment" (Ref. 1). Favorable consequences are posi-

tive; adverse consequences are negative. Thus increased costs or

increased radiation exposure resulting f rom Appendix J revisions

are indicated by a negative (--) sign since these represent ad-

verse consequences.

1.1 SUMMARY OF OVERALL IMPACTS

Tables 1.1 and 1.2 present the overall results of this

evaluation. Table l.1 j a based on a 5% discount rate for cost

impacts incurred in future years, whereas Table 1.2 is based on a
p

10% discount rate. The occupational radiation exposure estimates

are not subject to discounting. Both cost impacts and radiation

exposure changer due to the revisions to Appendix J are shown.

The tables give best estimates and high and low values for each

category. The values tabulated include both near term effects

and eff ects which will be f elt over the remaining lif e of all

water-cooled nuclear power plants in this country. They include

cost impacts f rom plants currently in operation and those pre-
sently under construction.

Impacts to industry are made up of contributions fro'm

replacement energy costs, manpower requirements and occupational
radiation exposure. Occupational' exposures are expected to

2

. . . . ~ . .
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TABLE 1.1 Summary of Impacts Dee to Proposed Revistoa
of 10 CFR 50 Appendia J - St Diseoant Rete

Dose _Redsetton IR11121-Ilel__ Evelection_(10 $)
Rest High Low Rest High Low

ATTRIDUTE Est13111 Estle111 E s t 131.1.1 11L12111 Est13111 Esti=111

Occupetlonel Esposure (-19885 (-)18297 (-11472
(Rostine)

Indestry tuplementotton (-) 3.5 (-) 1.4 (-) 5.5

Indestry Operetton 172.8 305.3 40.2

NRC Implementotton (-) 3.2 (-) 3.0 (-) 3.4

P:R C O p e s e t t o n 1-) .l.1 (-) 11 (-) 21

Net Impact (-)9885 (-118297 (-11472 164.3 299.8 28.8

....._ ....._._ . _.._.............. ....._._..........__.._...................................

c4 TABLE 1.2 Summary of Impacts Dee to Proposed Revision
of to CFR 50 Appendia J - 10% Discomet Rate

J ose_Redaction (persan-timL_ Eveleetlig (10 $)
Rest Righ Low Rest Righ Low

ATTRIBUTE Estl=111 Estime11 Estimili Esti=111 Estl=eli Estimill.

Ocespettomet Eurosere
(Rostine) (-)9885 (-118297 (-) 1472

Industry Implementation (-) 3.5 (-) 1.4 (-) 5.5

Indestry Operation 106.4 188.1 24.7

NRC Implementation (-) 3.2 (-) 3.0 (-) 3.4

NRC Operetten _

(-) 11 (-) 01 (-) 11

Net impact (-)9885 (-)18297 (-)1472 98.5 183.7 14.1

NOTE: (-) denotes increalid costs or incree113 redletion esposures
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~ increase.under the proposed revisions to Appendix J. Manpower

] requirements change somewhat, but not dramatically. By f ar, the

largest cost impact is the reduction in replacement energy costs )
due to expected reductions in plant outage. times. For examp3e,.

based on the 5% discount rate, the cost savings due to reduced

I replacement energy costs ranges f rom about 550 x 106 to about

j $270 x.106 This represents the dominant share of the cost

| impacts.

Tables 1.1 through 1.4 present ranges of values. To4

!- calculate total effects the various parameters such as manhours
'

per cycle,-number of cycles, number of plants affected, etc.,

were added or multiplied as appropriate. In carrying this out,

the end points of each range were used rather than trying to,

define a mean and standard deviation from a limited data base.1

This resulted ,in new ranges defined by propagation of the
extremes. This approach tends to.put forth ever broadening

i ranges.' In addition, the sums shown in Tables 1.1 through 1.4

| were arrived by adding the smallest positive value to the largest

negative value in a given impact area to arrive at the low esti-

| mates. Similarly, the largest' positive value in'a range was
_ added to the smallest negative to determine the high estimate.
!

|
The diff erences in, costs between Tables 1.1 and 1.2

! indicate that many of the costs incurred are future costs whose

| present worth is 'aff ected by the prevailing discount rate. At
! the higher discount rate, the net costs are f airly small when -

considered on an industry-wide basis. At the 5% discount rate,

however, the cost savings are potentially quite significant since
6their present worth may approach $300 x 10 ,

The results displayed in Tabl'es 1.1 and 1.2 indicate
' that the Appendix J revisions are expected to yield cost savings
| ranging f rom slightly more than $14 x 106 to about $300 x 10 ,6
. Industry is the beneficiary of these-savings. NRC costs.asso-
! ciated with Appendix J revisions ~are expected to rise somewhat

.>
>

i relative to costs under the existing Appendix 'J rules.
The changes to Appendix J are estimated to result in1

higher occupational radiation exposures than,are presently experi-

4
.

>
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enced. The values shown in the tables represent incremental

exposures incurred over the remaining lif etime of all commercial

f ' water-cooled nuclear power plants in the United States as a

L result of changes in the containment leak testing requirements.

Unlike dollar costs, future Occupational radiation exposures are

not discounted. As with cost impacts, this includes plants ,

currently in operation and those presently under construction.

The incremental exposures shown in Tables 1.1 and 1.2

represent industry average increases of about 3.0 man-rem per
e

year of operation per plant. The high estimate is 5.6 man-rem

per plant per year, and the low goes down to 0.5 man-rem incre-

mental exposure.
|

! 1.2 IMPACTS OF SPECIFIC CHANGES TO APPENDIX J
:

: Tables 1.3 and 1.4 show cost and- exposure impacts as

they relate to the major individual changes to Appendix J. The
'

analysis of the revisions to Appendix J indicated that eleven

(11) areas of change had quantifiable impacts. Several other

| areas of change were also identified and studied, but these were '

judged to have negligible impacts and are not included in Tab 3 es,

j 1.3 and 1.4. As with Tables 1.1 and 1.2, impacts are couched in

terms of Occupational Exposure (Routine), Industry, Implementa-
te tion, Industry Operation, NRC Implementation, and NRC Operation.
| Similarly, the values shown with a negative (--) sign represent

either increased radiation exposure or increased costs relative

to containment leak testing under the existing Appendix J rules.

The analysis indicated that there are four areas of

change which tend to dominate all others in terms of cost impact-

magnitude. The applicable paragraph numbers (f rom Draf t E2 of

the proposed general revision to Appendix J) and the nature of

the change are as follows:
i

j

III. A(4) Test Pressure
& III.A(6) Testing at Reduced Pressure No Longer

Allowed

III. A (7) (b) (i) Acceptance. Criteria
1.0 La Acceptable "As-Found" Leakage

5

.

- - - - - - - - . - --. .- . - - . . . - - . - , . . _ .
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Table 1. 3 . Impeets Des to Appendia J - 5% Disenest Rete

R e d l e t t os.. Do s e lagA111 Cost le111ts

Peregraph Cocupational Esposere Industry fedestry NRC NRC

_L21111_I11__. _A111 of Chin 2e IRastsee). n12-11m Imm32_La* * nse r.10's in I. 10*$ o s e r._10 * * j

Type A Testing

III.A(4) Test Pressure (-) 12.8 to

& III.A(6) Testing et Redeced Pressere (-) 22.8

No I.on g e r Allowed

F Ill.A(7)(b)(t) Acceptance Criterte 5 to
1.0Le Acceptable "As Found" 39 4.6 to

73.2testese

III.A(8)(a) R et e st in g
Retestles Followlas Fallare
of "As Found" Tyye A Test - (-)l411 to (-) 2.5 to (-) 1.0 to

Correctlee Action Plan (-)9220 (-) 19.0 (-) 2.2

Os lit. A(8)(b)(II)Re te s t ing
Option to Do More Frequent
Type B & C Testing Rather
Then More Tyye A Penetty (-) 353 to 80.5 to

Tests (-)S408 244.3
I

TYPE R TESTING

III.R(1)(b) Fregeeney of Testing of
Penetrations With Continuous
Leek Monttoring Most Be
Speelfted in Technteel Speel- (-) C.4 to (-) 0.5

fications (-) 0.7 (-) 0.7

III.B(3)(al- Air Locks.
Periodic Tests: Fleribility 135 to 0.8 to (-) 0.1

to Postpace Testing et Pe if 447 2.9 (-) 0.3
Air Loet Res Not Been Opened

III.D(3)(b) In t e rme di a t e Tesis: Flesibil-
Ity to Test Seats or to Test
et Presseres other Then Pe
Followlas Intermediate 0.5 to 0.9

Openings of Air Loeks 0.8

_ _ _ _ _ _ _ _ _ _

. . . . .. . .. .. _. ..
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Table 1. 3 . (Contimmed)

Eldtetion Dese 131eets Cost leerets ,

Peregraph , Oeespettemet Reposure Industry Indestry NRC NBC
_121111_J 2 ) _ _ _ life.of.Chesne (Rostine). E12-113 la s t .10 8 $ Ose r. 108$ Igel._IO84 Os t r. 10 * $

It!.B(4)(a) Type 3 Test Aseeptance
Crtterte -
Regeltement to Deteralee O to O to
"As Found" Data (-)601 (-) 0.7

Ill.B(4)(c) Type B Test Accept a nce
Criterte - Reteet
Followtas Repatro end
Implied Correettve (-1194 to (-) .5 to
Action Flee (-)3208 (-) 4.0

TYPE C TESTING

III.C(3)(c) Acceptance Criterte
Nydroellently Tested Velves

'J Nest Reve Leek Lietts
Speelfted in Techalcel (-) 1.0 to (-) 0.5
Specificettons (-) 4.2 (-) 0.7

TEST NETHODS. PROCEDURES. AND
ANALYSES

V.A Testtag Detetts and Nethods (-) 0.8 to (-) 1.1
West Be
Defined la Techsteel Speelff- (-) 1.1
eettoms

MEAN (-)9885 (-) 3.5 172.8 (-) 3.2 (-) 1.8SUMMATION

RANGE (-11972 to #-) 1.4 to 40.2 to (-) 3.0 to (-) 1.1 to
(-)18297 - ( -) 5.5 305.3 (-) 3.4 (-) 2.5

NOTEt (-) seems ineressed costs
or lucreesed esposere
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Table 1.4 Impacts Dee to Appendia J - 10% pleeonst Rate

E1411.Ltss 9111.inus t1 Cost sensets

'
Petegraph Ocespettomet Esposure Industry Industry NRC .

NRC

121111_32) . _A111_1L_ Chi es e IRee t t eel- min _11a Inst. 10** Paer._11** Imp 1._10*$ o s e r. 10 * $

Type A Testing

III.A(4) Test Pressere
& III.A(6) Testing et Reduced Pressure (-) 1.9 to

Longer. Allowed (-) 14.0

III.A(7)(b)(t) Aeeeptance Criterte
1. 01. e Acceptable "As Found" $ to
Leeksse 39 2.8 to

45.1
III.Ats)(e) Retesting

Retesting Fol l ow in g Fetisce
of "As Found" Type A Test - (-18411 to (-) 1.5 to (-) 0.e
Correettre Action Plan (-19220 (-) 11.7 (-) 1.4

Do III.A(s)(b)(II) Retesting
Option to Do More Fregsent
Type B & C Testing Rather
Then Nore Type A Penalty (-) 353 to 49.6 to
Terts (-15408 150.4

TYPE 8 TESTING

Ill.B(1)(b) Freguesey of Testing of
Penetrettoes~ Tith Contineous
Leek Noeltering Nest Be
Speelfled in Techsteet Spect- (-) 0.4 to (-) 0.5 to
fleettons (-) 0.1 (-) 0.7

III.R(3)(e) Air Locks.
Periodle Tests: _Flesibitity 135 to 0.5 to (-) 0.5 to
to Postpone Testing et Pe if 447 1.9 (-) 0.3
Air I.ock Wes Not Reen Opened

4

ITI.B(3)(b) Intermedlete Tests: Flesibit-
ity to Test Seats or to Test
et Pressores Other Then Pe
Following Intermediate 0.5 to 0.9
Openings of Air Locks 0.8

3
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Table 1.4. (Coettamed)

Rajjetion Dose _latAt11 Cost _tossets

Peregraph Geospational Esposure ladestry ladestry NRC NRC

121111_J 2.l_-, 3111 of Cb_tsae (Bes t lee). ytt _t12 la st.10* $ Ose r. 10*$ 13n1 10* $ O p e r._10 8 $

lit.B(4)(e) Type B Test Acceptance
Criterte -
Regelrement to Determine O to 0 to
"As Found" Date (-) 601 (-) 0.4

lit.R(4) (c) Type'R Tust Acceptance
i

Criterls - Retest
|Following Repairs and

Implied Corrective (-) 194 to (-) .3 to

Action Flen (-)3208 (-) 2.5

TTFE C TESTING

lit.C(3)(c) Acceptance Criterte
Hydr a al le e t ly Tested Yelves

43 Nest Reve Leek Limits
Speelfted in Technteel (-) 1.0 to (-) 0.5

Speelfleetions (-) 4.2 (-) 0.7

TEST NETRODS. PROCEDURES. AND ANALYSFS

V.A Testles Detells and Nethods
Nest Be Defleed in Techeleet (-) 0.8 to (-) 1.1
Speelfleetions (-) 1.1

!

.....---..------- -----..---.....--------------. ----.....---------------------------...... ..-----..----------------.......--
NEAN (-19885 (-) 3.5 106.4 .(-) 3.2 (-) 1.2

SDNNATION

RANGE (-) 1472 to (-) 1.4 to -24.7 to (-) 3.0 to (-) 0.7 to

(-118297 (-) 5.5 188.1 (-) 3.4 (-) 1.7

NOTE: (-) seems leeressed costs
or leeressed esposure

.

-_-
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III. A (8) (a) Retesting
Retesting Following Failure of "As i

Found" Type A Test - Corrective
Action Plan

III. A (8) (b) (ii) Retesting
Option to Do More Frequent Type B & C
Testing Rather Than More Type A
Penalty Tests

Paragraph III.A(4) of the proposed revision requires
that the containment integrated leak rate tests (CILRT) be per-
formed at pressures not less than P , the design basis accidenta
pressure. The current Appendix J allows testing at reduced

t(P 2P /2). About 40% of the existing plants performpressures P t a
their CILRTs at reduced pressures. This would no longer be

allowed under the proposed revision. Test costs for these plants

increase because of the longer pressurization and depressuriza-
tion times required for tests at P as compared to those at P *a t
These longer times translate into incremental plant downtime,
which is very expensive. Thus testing costs increase.

The proposed revision to Appendix J states that the "as
found" allowable leakage determined from a CILRT must be less
than or equal to 1.0 La (Paragraph III.A(7) (b) (i)). The existing
rule states that this allowable leakage must not be greater than
0.7 5 L . Thus, the proposed rule represents a slight relaxationa

in the allowable leakage limits. It reduces slightly the likeli-
hood that plants will fail their Type A CILRT. This also reduces
the likelihood that plants will fail two consecutive Type A
tests, and thus they will be more likely to avoid the penalty

j test situation brought about by two consecutive f ailures. The
cost sasings associated with this Appendix J change results f rom
a reduced number of Type A penalty tests and their ascociated
plant downtime costs.

10
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The provisions of paragraph III.A(ID (a) in the revised

Appendix J state that a corrective Action Plan (CAP) must be

developed and implemented whenever a plant fails a Type A test.

The f ailure rate f or such tests is estimated to be on the order

of 0.4 to 0.5 presently. Thus a large number of plants will

likely have to develop and implement CAPS to better ensure the

integrity of their containment systems. The CAPS generally re-

quire increased surveillance and maintenance of containment pene-

trations. The increased costs and radiation exposures result

from these increased activities.
,

'

Paragraph III. A(ID (b) (ii) had the largest identified

cost impact of any of the revisions to Appendix J. It gives

utilities the option to do more f requent local leak rate tests

(Type B and C tests) in lieu of more f requent penalty Type A

tests if the previous Type A test f ailures were due to leakage

through Type B and C penetrations (valves, air locks, electrical

penetrations, e tc.) . Past experience indicates that Type B and C

penetration leakage is the dominant cause of Type A test f ail-

ures. Costs are potentially reduced by this change to Appendix J

because the additional Type B and C tests are less expensive than
the Type A tests. The Type A tests require on the order of 3 to

5 days of incremental plant downtime. The Type B and C tests do

not require this type of downtime, and thus involve significantly
reduced costs compared to the Type A tests. The more frequent

testing of individual containment penetrations does require addi-
tional time inside containment for test crews. This local test-

ing involves substantially higher occupational exposures than
does the integrated leak rate testing.

11
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2.0 INTRODUCTION

The containments of all light-water-cooled reactor

power plants must be periodically leak tested. The primary and

secondary containments must meet the leak test requirements set

forth in 10 CFR 50, Appendix J. Otherwise, the plant operating

license will be suspended or withheld. The tests ensure that

leakage through the primary and secondary containment or systems

and components penetrating these containments does not exceed

allowable leakage rates specified in the technical specifica-

tions. The tests also assure that inservice inspection of pene-

trations and isolation valves is performed so that proper mainte-

nance and repairs are made during their service life. Appendix J

identifies the general requirements and acceptance criteria f or

preoperational and subsequent periodic leak testing.

The Nuclear Regulatory Commission is presently propos-

ing to revise Appendix J to update its criteria, clarify ques-

tions of interpretation, and to reflect the issuance of a nation-

al standard addressing the procedures f or conducting system leak

rate tests and methods of analyzing test data. These changes to

Appendix J may result in cost impacts to the utilities with

nuclear power plants as we'l as to other agencies and entities.

The impacts may be positive r negative, depending on the nature

of the revision being consiN red.

2.1 OBJECTIVES

The U.S. Nuclear Regulatory t,mmis. ion (NRC) authorized

Science and Engineering Associates, Inc. 7EA) .nd its
subcontractors, S. Cohen and Associates, Int (SLJ A) and

Mathtech, Inc. to perf orm a cost analysis of the impacts of the

general revision to 10 CFR 50, Appendix J, Leak Te:P.s ."or Primary

and Secondary Containments of Light-Water-Cooled Nuclear .'ower
Plants. The results of this analysis are presented in ilis

report. The major changes to Appendix J as proposed i.. t' e

general revision, are noted herein. The impacts of each of the; 9

changes are also defined. These impacts are couched primarily in

12
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terms of incremental costs. Al so, incremental radiation expo-

sure data is presented where this could be assessed.

In the conduct of this effort, investigators have

focused on the dif f erences between the existing Appendix J

requirements as defined in the Code of Federal Regulations,10

CFR Part 50, dated January 1, 1983, and the proposed revision to

this appendix. The revision used is Draft E2, dated December,

1984. A careful comparison of the existing and proposed Appendix

J was made in order to identify significant differences. The

effort then concentrated on quantifying the impacts of the

changed leak rate testing requirements. Investigators addressed

impacts to nuclear power utilities and the NRC. No other parties

or entities were identified which would be impacted

significantly. Thus, this report presents the impacts as they j

relate to the NRC and effected utilities.

2.2 REPORT ORGANIZATION

This report is organized as follows. An overall

summary of the impacts of proposed changes in containment leak

testing requirements is presented in the Executive Summary,

Section 1.0. That section presents the impacts in terms of

" major attributes". Section 3.0 briefly discusses the technical

approach used in the conduct of this assessment. It also reviews

the data base used in the effort.

Section 4.0 presents the changes to Appendix J which

were deemed to have potentially significant impacts. It indi-

cates the changes of primary interest to this study. Section 5.0

discusses the impacts of Appendix J revisions. Each of the

significant changes to Appendix J are presented separately. Im-

pacts of these individual changes are quantified wherever possi-

ble. The quantification is primarily in terms of incremental

plant downtime, labor costs, and occupational radiation exposure.

The Section 5.0 discussions present the basis, assumptions, and

methodology used in carrying out the quantification.,

The cost estimating basis used in the evaluations is

given in Section 6.0 All assumptions are noted, as well as the

13
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methodology f or the quantification- of impacts f or both existing
and planned nuclear plants.

This study was conducted on a rather short time

!= schedule and with limited resources. Thus, the study could not

i be exhaustive in terms of surveying and utilizing all of the

available data sources which could potentially bear on the

resul ts. The limitations, of the ef f ort, therefore, contribute to
*

the uncertainties of the results. These and other contributors

to uncertainties are discusse6 in Section 7.0.

The Appendix supplements the information presented in the
text. It presents the basis used in estimating incremental

worker radiation exposures due to the implementation of the

revised Appendix J.

e

e

P
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$
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-
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3.0 TECHNICAL APPROACH ,

,

j 3.1 PLAN

i SEA and its subcontractors identified a number of steps

which were necessary in order to accomplish the stated objectives

of this task. In the broadest sense, this eff ort required a,

l detailed and careful comparison of the old and the new Appendix J

in order to clearly understand the changes proposed. These

changes then had to be translated into cost impacts on nuclear

plant'. utilities and other affected entities.

The specific steps f ollowed in the condu,ct of this
; eff ort were as f ollows:

a. Gather pertinent background materials,

b. Perf orm a detailed evaluation of Appendix J
changes, i

c. Evaluate the impacts due to Appendix J revisions,

d. Evaluate costs impacts, and

e. Document the results.

3.2 DATA BASE AND BACKGROUND INFORMATION;

j Information and data needed. to perf orm this cost

1 analysis were obtained f rom a number of sources. Documents

describing the proposed revisions to Appendix J, a quantitative
,

,

assessment of the potential impacts of the proposed changes, and

other pertinent background information were received f rom the NRC -

at the onset of this effort. This documentation was extremely

helpful in focusing attention on the areas of major change

between the proposed and existing versions of Appendix J.

Much valuable information was obtained f om NRCJ
regional inspectors and f rom other NRC- personnel who have direct
experience in nuclear plant containment leak rate testing. These

I
personnel also are very f amiliar with the test reports submitted

by utilities and with exemption requests pertaining to
'

containment leak rate testing. Their contributions to this
'

eff ort have been extremely valuable.

!
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Another important source of inf ormation used in this

effort was the nuclear plant utilities. Investigators contacted

about a dozen utilities regarding their experiences in

containment leak rate testing. Their input was especially

valuable in assessing the costs associated with the various tests

and in estimating worker radiation exposure incurred as part of

the testing effort.

Finally, a major source of information related to leak

testing of containments of light-water-reactor plants has been

the NRC's Public Document Room. Using the NRC's computerized

search capabilities, investigators obtained listings of more than

five hundred bibliographic citations. A review of the citations

revealed that the available documentation includes:

o reports f rom the utilities to the NRC summarizing
containment integrated (Type A) and local (t(pe B
& C) leak rate tests;

o reports f rom the utilities to the NRC summarizing
test procedures and results f or specific types of
valves;

o requests by utilities for exemptions f rom specific
interval, f requency, or testing requirements of
Appendix J, and the NRC's Saf ety Evaluation
Reviews and decisions on such requests;

internal NRC documents and memoranda relating too,

the proposed revisions of Appendix J; and

o miscellaneous reports and correspondence.

Investigators have reviewed examples of each type of document to
determine the kinds of information each contains, focusing speci-

fically on identifying information from actual utility experience

on outage times, manpower requirements, radiation exposures, and
difficulties encountered in perf orming the required tests.

The Containment Integrated (Type A) and Local (Type B &
C) Leak Rate Test reports typically include a chronology of the
Type A test, schematics of the test instrumentation used in the

Type A test, tables of the data recorded during the Type A test,

a discussion of the results and the error analysis methods used,

and summary tables of the results of Type B & C tests perf ormed
.
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1

since the previous Type A test. Total time needed to accomplish'

the Type A tests is usually included in the chronology (or can be
inf erred), but no data are given on the time required to perf orm
the local (R/pe B & C) leak rate tests. The Type B & C summaries
do (to a greater or lesser degree of clarity) identify the speci-.

'

fic valves, and other penetrations that need to be tested. Some

I of these also identify penetration leaktightness requirements. A

f ew of these reports give the "as f ound" condition; most do not
,

give this type of information. _None of the reports reviewed
included information on radiation doses. A f ew of the reports

included inf ormation on the number of persons needed to perf orm a<

Type A test.

. The reports f rom the ug$lities to the NRC summarizing
! test procedures and results for specific types of vcives include
) schematics of the valve (s) to be tested, schematics of the

; testing equipment, and a discussion of the testing procedures.
I Utility requests f or exemptions and NRC responses f all

into three general-groups: exemptions to the testing interval

requirements; exemptions to the f requency requirements; anc
exemptions f or' specific components f rom the testing requirer ents.
Requests f or exemptions to the interval requirements generally'

contain the utilities' rationale f or seeking such an exemption

and typically summarize the components that will exceed the
,

Appendix J interval requirements and the leak rate history of
I

'

those components. Included in the exemption requests surveyed -
I was one which cited data on worker radiation exposures associated

I with leak testing a series of valves, penetrations, and compo-

nents subjected to Type B & C tests. The exposure data given is

|
based on performing the tests while the reactor is in cold shut-

| down. The inclusion of this type of information was atypical.

Several of the exemption requests surveyed were useful

| in that they reinf orce the need f or many of the proposed changes
'

to Appendi:: J which should improve compliance with the require-
'

ments and reduce the need .f or ' exemption requests f rom the utili-

ties.'

!
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The third general type of exemption request involves
relief frcm specific requirements for specific valves or penetra-

tions. Generally, the information contained in these requests

concerns the specific testing procedure and/or valve configura-

tion. At least one such request included a discussion of the

radiation exposure and time required to perform a specific test.

Overall, data on manpower requirements, outage times,

radiation exposures, and specific difficulties encountered in

performing the containment integrated and local leak rate tests

are sparse. The reports submitted by the utilities summarizing

the results of such tests provide a clear picture of what the

tests involve, but are notably lacking in the specifics needed to

assess impacts associated with Appendix J changes. Exemption
I requests contain a smattering of such data, but the inclusion of

pertinent data appears to be the exception rather than the rule.

In addition to the information available f rom the NRC
Public Document Room, other reports and documentation were re-
viewed. These include technical specifications for a number of

nuclear plants as well as Standard Technical Specifications
issued by nuclear plant vendors.

I
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4.0 EVALUATION OF CHANGES TO APPENDIX J

Each of the proposed changes to Appendix J was studied.

In this eff ort the materials supplied by the NRC at the onset of

the task were extremely helpf ul. The f ollowing items were espe-

cially useful:

1. Proposed 10 CFR Part 50, Appendix J, Draft E2

2. Comparative Draf t of present Appendix J vs
proposed Appendix J, Draft D5

3. Changes to 10 CFR 50 Appendix J, based on Draft
D5

4. Types of changes and Ratchet Status 10 CFR 50
Appendix J, based on Draft D5

4

5. Memorandum, F. Maura to R. Spessard, " Summary of
October 3-5 Meeting on Containment Integrated Leak
Rate Testing and Proposed Revisions to Appendix J. "

6. CRGR Review Material (Relative to Appendix J
proposed revisions).

Based on these and other materials, as well as input
from NRC staff members and on our own assessments and judgements,
the SEA team completed a screening of the changes to Appendix J.
This screening yielded a list of the particular Appendix J
changes deemed likely to have significant cost impacts. Table

4.1 shows the candidate changes which were selected f or f urther
investigation. The list is not intended to be a comprehensive
itemization of changes between the proposed revision to Appendix
J and the existing Appendix J. Rather, as noted previously the

focus is on those revisions or changes which have the potential
f or significantly impacting costs to the NRC and to nuclear power
utilities. Note that impacts can be positive as well as nega-
tive, i.e., co st savings or reducticns associated with contain-

ment leak testing may accrue as well as cost increases.

Table 4.1 lists the proposed changes to Appendix J in
order according to paragraph nu.nber. The paragraph number is

noted and a brief description of the topic of the change is

19
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.

g iven. The. paragraph number refers to Draft E2 of proposed 10

CFR Part 50, Appendix J.

The investigations of each Appendix J change revealed

that, indeed, most of the revisions would have a cost impact. In

some cases, how ev er, the evaluations indicated that the impact is

likely to be insignificant. For these cases the impacts were not

quantified. Table 4.1 indicates which changes were quantified in

terms of their cost impacts and which were not.

The quantification analysis and results are' discussed

in Section 5.0.

1
1
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i

i - Ta bl e 4 .1. Changes to Appendix J Perceived to Have
( Potentially Significant Cost Impacts

Paragraph No. Impacts
j (Draft E2) Area of change Ouantified
;-

j Type A Testing
!

-

i III. A(1) Preoperational Test (Type B & C No
Testing Required Prior to Type A'

I Test)
.

III. A(3) Test Frequency No

III.A(4). Test Pressure Yes
; & III. A(6) Testing at Reduced Pressure No

Longer Allowed

III. A(7) (b) (i) Acceptance Criteria Yes
j Determination of "As Found" Type A

) Leakage, and

1.0La Acceptable "As Found" Leakage Yes;

i III. A ( 8) (a) Retesting Yes
Retesting Following Failure of "As Yes4

Found" Type A Test - Corrective Action
' Plan

( III. A(8) (b) (ii) Retesting Yes
'

Option to Do More Frequent Type B &C
Testing Rather Than More Type A ,

Penalty Tests

TYPE B TESTING

III . B (1) (b) Frequency of Testing of Penetrations Yes
With Continuous Leak ~ Monitoring Must
Be Specified in Technical Specifications

III. B (3 ) (a) Air Locks. Yes
Periodic. Tests: Flexibility to
Postpone Testing _at Pa if Air Lock Has
Not Been Opened

III. B (3) (b) Intermediate Tests: Flexibility to Yes
Test Seals or to Test at Pressures
Other Than Pa Following Intermediate

,

Openings of Air Locks

21
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Tabl e 4 .1. (Continued)

Paragraph No. Impacts
(Draft E2) Aren of change Ouantified

III. B (4) (a) Type B Test Acceptance Criteria - No
Inclusion of Maximum Pathway Leakage
and Continuously Monitored Leak Test
Results, and

Requirement to Determine "As Found" Yes
Data

III. B(4) (c) Typ B Test Acceptance Criteria - Retest Yes
Following Repairs and Implied Corrective
Action Plan

TYPE C TESTING

III.C (3) (c) Acceptance Criteria Yes
Hydraulically Tested Valves Must Have
Leak Limits Specified in Technical
Specifications

SPECIAL LEAK TEST REQUIREMENTS

IV.A Retesting Following Containment No
Modification or Maintenance

, TEST METHODS, PROCEDURES, AND ANALYSES
l

V.A Testing Details and Methods Must Be Yes
Defined in Technical Specifications

V.B Sequence of Periodic Type A, B and C Tests No
- Determination of "As Found" Conditions

{
!

i
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5.0 IMPACTS OF APPENDIX J REVISIONS

j Each of the Appendix J changes identified in Section
.s

4.0 has been studied and assessed for its potential cost im-
4

pacts. The results of this effort are discussed below. Section<

5.1 presents those aspects of the Appendix J changes which were
;

!
cetermined to have quantifiable impacts. In each case the nature

j of the impact is discussed as well as the quantified results. ;
' The basis and assumptions used in arriving at the estimated

impacts are also presented.j -

j- Section 5.2 discusses the aspects of the Appendix J

revisions which were assessed as having a small or non-

: quantifiable impact.

| 5 .1- APPENDIX J CHANGES WITH QUANTIFIABLE IMPACTS

j The -f ollowing material discusses specific Appendix J

changes and the estimated inpacts. For each change discussed, the

| f ollowing format is used:
i

1

j a) The subj ect proposed 10 CFR 50, Appendix J,
j paragraph or item is quoted,
;

-

the change relative to the existing Appendix J isb)
,

noted, and
.

} c) the nature and extent of the impacts is discussed,
; along with the basis, assumptions, etc.
i

|

| The quantified impacts are couched in terms of major '

: " attributes" (Ref erence 1). The various attribute categories !

; recommended for use in value-impact assessments are listed below.

Not all of these attributes are pertinent to this assessment. I

j Those which are pertinent, iue., those f or which quantifiable !

! impacts were established, are indicated with an asterisk (*).
!,

Public Health
| Occupational . Exponure (Accidental) I
: * Occupational Expos.ure (Routine)
! Off site Property

Onsite Property G
Regulatory Efficiency

{
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Improvements in Knowledge
* Industry Implementation
* Industry operation
NRC Development
*NRC Impl ementation
*NRC Operation

Note that attributes such as Public Health, Occupa-

tional Exposure (Accidental), Offsite Property, and Onsite Pro-

perty could potentially be impacted by the Appendix J changes.
This could be the case, f or example, if the changes resulteo in a

higher integrity for reactor '' containment systems, and thus these
systems were more likely to contain radioactive releases during
accident situations. These changes constitute the typical values

or benefits of NRC regulatory analyses and as such as not within

the scope of this cost evaluation.

The f ollowing discussions present the assessment of the

impacts for each substantive change in the proposed Appendix J -

revision as compared to the existing leak testing requirements.

They are given in order according to their paragraph numbering as

found in Draft E2 of the proposed Appendix J revision.

In the following discussions, ranges of values are

presented. In order to calculate total effects the various

parameters such as manhours per cycle, number of cycles, number

of plants af f ected, etc., are added or multiplied as appropriate.

In carrying this out, the end points of each range were used

rather than trying to define a mean and standard deviation f rom a

limited data base. This resulted in new ranges defined by propa-

gation of the extremes. This approach tends to put forth ever

broadening ranges.

5.1.1 Tyoe A Test Pressure
r

5.1.1.1 Proposed Appendix J Requirement

III.A(4) Test Pressure. Type A test pressure must be

equal to or greater than Pac to start, but must not exceed
the containment design pressure and must not be permitted to

f all more than 1 psi below Pac f or the duration of the test,

24



not including the verification test. The test pressure is

to be ' established relative to the external pressure of the

containment. This may. be either atmospheric or the pressure

of a secondary containment.

III.A(6) Verification Test. A leakage rate verifica-

tion test must be perf ormed af ter a Type A test that meets

the leakage rate criteria in III. A. (7 ) (b) (ii) . The r esul ts

of the Type A test are acceptable if the diff erence between

the containment leakage rates calculated f rom the Type A

test (Lam) and the verification test is less than 10.25 L *a

5.1.1.2 Changes Relative to Existing Appendix J

The changes to Appendix J require that all containment

integrated leak rate tests be conducted at full design basis

accident pressure Pa. The existing Appendix J allows tests to be

done using either P or a reduced pressure Pt (Pt 1 Pa / 2) . Re-a
duced pressure test results must be extrapolated to obtain the

expected leak rate at full pressure. Currently most utilities

use the f ull pressure test, due to accuracy problems with the

half pressure test. However, a significant number of utilities

do currently use reduced pressure tests.

5.1.1.3 Quantification of Inpacts

To quantify the impact of the Appendix J changes

concerning containment integrated leak rate test (CILRT) prersure

it was necessary to estimate the average number of plants which

are currently using reduced pressure testing. The f ollowing

table indicates the percentage of the plants, in each region

listed, that' continue to use reduced pressure CILRTs. These

percentages were obtained f rom the appropriate NRC regional

representatives as presented at the meeting to discuss Appendix J

changes,. Washington, DC, February 20, 1985.
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I l Percentage .I Approx. Number
.I Number of I of Plants I of Plants

NRC | of Currently i Using Reduced I Using Reduced
Region i Operating Units | Pressure Testing i Pressure Testing

i i l

i l |

I I 23 1 23% 1 5
I I I

II I 27 1 60% i 16
I .I I

III I 21 1 40% 1 8
1 1 I

IV l 4* I 41% (assumed) I .2
I I I

V I -6** I 41% (assumed) I 2

t

No information was available f or Regions IV or V, therefore,

an average of Regions I, II, and III, which is 41%, was used.

Based on this value it can be estimated that 2 plants * in Region

IV and 2 in Region V are currently using reduced pressure test-

ing. The total for Regions I through V-is approximately 33
,

plants which would be affected by the Appendix J changes.

The number of anticipated CILRTs over the lif etime of

these 33 plants can be determined from the average remaining

.1if etime and the test f requency. The average remaining lif etime
~

f or all currently operating plants ~in the U.S. .is taken to be 26

years. This value was obtained f rom Ref erence 1. The test i

'

required f requency is given in Appendix J.

A second CILRT must be conducted 3 years af ter the

preoperational test and then approximately every 4 years there-

after. Since most of the currently operating plants have been

on-line f or more than 3 years, the test frequency is taken to be

one test every.4 years. In the current assessment it was assumed

* Fort St. Vrain is not counted as part of this estimate.
**Hanford N-Reactor is not counted as part of this estimate.

26
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that some f raction of the plants coming on line in the f uture,

would also opt for. testing at reduced pressure. Eleven (11)
'

f uture plants were put in this category, so that the total number

of affected plants becomes 44. Therefore, the total number of'

CILRTs for both existing plants and new plants impacted by the
Appendix J change is calculated as follows:

1 test 1 test33 plants x Y**"" x 4 years , g , 30 vears
'

297' testsx =
plant plant 4 years

The greatest impact on those plants affected by the

; Appendix J changes will be the increased downtime during longer
pump-up and depressurization periods. Through personal

communications with ' staff of organizations which specialize in
- cont'ainment leak testing, these specialists estir-ted the time

j increment for pump-up to be 3-4 hours and another 3-4 hours for

depressurization time. These numbers are within the range of
values given by "CRGR Review Material" which estimates the

additional pump-up time to be 3-10 hours. Assuming the utilities

i will make an effort to minimize down time, the lower. values of 3-

4 hours will be used to further quantify the industry-wide; impact
; of the changes.

The increased pump-up and depressurization times of 3-4

hours' implies a total of 6-8 hours-incremental plant down time
per CILRT. The plant must be in a cold shutdown condition when the

i . .CILRT is performed. No other operations can take place within

' the primary containment ~during.the test period. Therefore, the

time required to perform the CILRT is taken .to be critical-path
time that extends the plant outage. The present worth of tests-

to be performed in the future must take the time distribution of

these tests into account.

,

- Another impact, though much smaller, is the increased

man-hours during the incremental test time. During the

;- incremental. pump-up time (3-4 hours) the following personnel are
_

present and should be considered in calculating the increased

; costs (Reference 2):

'
Test Coordinator

j Shift Coordinator (1 per shift)
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Data Engineer! (1 per shif t)
Data Taker (1 per shif t) i

Computer Operator.Il per shift) '

Support Engineer (l 'per shif t)
,

Similarly, during the incremental depressurization time (3-4

hours) the f ollowing personnel are required:
1

Test Coordinator
Shift Coordinator (1 per shif t)
Support Engineer (1 per shift)

This assessment of impacts due to requiring CILRTs to
be performed at Pa rather than at reduced pressure assumes that-
utilities currently using reduced pressure tests would normally

continue to do so. It is also assumed that containment
~

modifications would not be needed to perf orm tests at P rathera
, than at P . Note that all containments are required to perf orm at

structural. integrity test at P or higher prior to initial planta
startup.

The impacts discussed here are in the attribute

category of Industry operation. The impacts are negative, i.e.,

they represent cost increases for the nuclear industry.

In sunmary, the cost impact associated with requiring

integrated leak rate tests to be performed at Pa is as f ollows.
- Two cost ranges are shown corresponding to 5% and 10% discount

- rates.

Attribute Impacts. (1000 S)

Industry Operation (-) 12,799 to (-)22,791 5% discount rate

(-)7,884 to (-)14,040 10% discount rate

These figures indicate that the potential cost impact is f airly

large. It is large because this revision to the test requirement

will necessitate additional plant downtime. Downtime costs are

estimated to be in the range of S13,500 to S19,000 per hour (see
Section 6.2). The incremental outage time of 6 to 8 hours for

performing the CILRT at Pa instead of at reduced pressure,
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therefore, will increase the costs by S81,000 to S152,000 for

each such test.

5.J .2 Type A Test Acceptance criteria

5.1.2.1 Proposed Appendix J Requirement
III. A(7) (b) Acceptance Criteria. For each periodic

Type A test, the 95% upper confidence limit f or the leakage
rate shall not exceed:

(i) L, for the "as found" condition,a

(ii) 0.75 La, f r the "as lef t" condition.

5.1.2.2 Changes Relative to Existing Appendix J
The 95% UCL and the limit on the "as found" are both

'

new req uirements. The "as f ound" requirement is a clarification

of the NRC position as stated in the existing Appendix J that the

Type A test | determine the "as is" condition of the containment.
~

In addition the -proposed requirement is that the "as found"

containment leakage be less than or equal to 1.0 L , whereas thea

existing Appendix J sets a limit of 0.75 La f or both the "as is"
and "a s lef t" ' condition.

5 .1. 2 . 3 Quantification of Impacts

5.1.2.3.1 Effect of.95% UCL Basis. Calculation and reporting of

the 95% UCL will have a very small impact on the data reduction

effort. As a matter of good-practice, confidence intervals

should .be routinely calculated during the statistical analysis of

the leak rate data. This should provide a measure of slight

-conservatism as well'as added confidence in-the final leak rate

calculation. Failures of Type A test due to the addition of the

95% UCL would be expected only for containments that'are marginal

to begin with.

From our survey of ILRT reports and f rom other sources,

it appears that the reporting of confidence limits, either upper

and lower limits or just the UCL, is very much the current prac-
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tice in industry. Thus the 95% UCL requirement will have little

or no impact. Note that the new ANSI standard (Ref erence 3)
requires the use of the one sided 95% UCL, and BN-TOP-1 (Refer-

ence 4) and EPRI NP-3400 (Ref erence 5)' both use the 95% UCL in
their criteria for determining-shortened Type A test durations.

,

5.1.2.3.2 Requirement to Determine "As Found" Condition. The

requirement for the "as found" condition is necessary to insure
that the containment has not. become degraded between Type A tests4

to the point of exceeding the maximum allowable leak rate. -This

requirement is not new since the existing Appendix J calls for a
determination of the "as is" condition of containment. How ev e r,.

the proposed revision removes ambiguities regarding the
determination of the "as found" or "as is" condition. It removes

the potential for abuses whereby, for example, maintenance on
containment penetrations could be performed just prior to the
ILRT, and thus_ def eating the intent of determining a true "as -
found" condition.

The CILRT tests surveyed indicated that reporting of
the "as found" condition for the Type A test does not appear to
be presently done. The NRC has been requesting that the utili-

ties supply sufficient data f rom the Type B and C tests results
to derive an "as f ound" condition f or the containment. How ev er ,1

4

because of ambiguities in the current regulation this requirement
or request has not been enf orced in all NRC regi'ons.

The requirement for reporting the "as found" condition
for the Type A test will remove the present arbiguity and make
the reporting of the "as found" mandatory. This will be a
benefit to the NRC. At the present time it is not possible to
quantify this benefit. The utilities will see some negative
impact f rom this requirement. There will be some increase in
time needed f or reporting and analysis of the Type B and C
testing done in conjunction with the Type A test, so that the "as
found" condition of the. containment can be determined. This

~

should be small compared to the total cost of the Type A test.
' Because of the interrelationship of this requirement and others

i

1
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to be discussed in the following sections, a quantification of
the impact of this requirement will not be done in this section.

Thus, there is no incremental impact here that is not covered by
other discussions incl ~uded elsewhere.

5 .1. 2 . 3. 3 1.0 La f or the "As Found" Conditions. This change in
Appendix J represents a small but meaningful relaxation in the as
found containment condition. The present requirement specifies

that leakage not exceed 0.75 L , whereas the proposed changea

allows a higher leakage limit of 1.0 La. How ev e r, the 1.0 La
requirement is consistent with the accident analysis evaluation
for each plant which sets the allowable leakage limit at La IU
the first pl a ce.

This change to Appendix J will be a benefit to plants
with ILRT results which f all between 0.75 and 1.0 La f r their as
found leakage rate. Thus plants have a slightly greater chance

of passing a Type A test with the proposed criterion as compared
to the exis' ting Appendix J limit. This becomes meaningful when
one considers the consequence of f ailing two consecutive Type A
tests. The plant or utility failing two such consecutive tests

must go to an accelerated testing schedule. Additional Type A

tests (penalty tests) are costly, primarily because of the~

attendant incremental plant downtime.

The impacts of the 1.0 La v s. 0.75 La leakage criteria
can be estimated by considering the f requency with which Type A
tests yield integrated leakage rates which fall between 0.75 and~

1.0 La . Of the 30 or so CILRT reports surveyed, none showed
containment leak rates in this range. Some came very close,
how ev e r. NRC regional inspectors were contacted concerning test
results for reactors in their regions. For Region III it was

estimated that on the order of 3 or 4 tests had initial results
which would have f allen in this range of 0.75 to -1.0 L . Undera
the existing requirement, of course, these plants would have
failed this particular Type A test. In Region III there are 23
operating plants. They are assumed to have an average age
(operating years) of 9 years. Thus there should have been about
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62 tests for these 23 plants, assuming an average Type A test
'

interval per plant of 3-1/3 years. On this basis, the

probability of a Type A test result' f alling between 0.75 and 1.0

La is estimated to be approximately 4/62, or about 6.5%..

Region II inspectors estimated that Type A tests
4

f alling between 0.75 and 1.0 La had occurred only once. The
operating plants in Region II should have had a total of about 78

Type A tests. Thus the f requency of tests with leak rates,

f alling between 0.75 and 1.0 La in Region II is estimated to be
1/78 or about 1%. Considering the approximate nature of these

data, the overall likelihood of Type A tests falling into this

range of leakage rates is taken to be f rom 0.01 to 0.1. Note

that these are tests which would f ail the Type A test under the

existing requirements but which would pass under the proposed

revision to Appendix J.

The main benefit to industry, as noted previously, are

the cases where f ailure of two consecutive Type A tests can now

be avoided. The likelihood of two such consecutive f ailures is

reduced slightly with the proposed change in Appendix J.

The survey of test reports and discussions with NRC

Regional Inspectors indicates that the likelihood of Type A test

failures under the existing rule is in the range of 0.4 to 0.5.

With the proposed changes the likelihood of f ailing a given Type

A test would be reduced somewhat so that the likelihood range
f becomes 0.3 to 0.39 on the low end and 0.4 to 0.49 on the high

end. The overall range, therefore, is 0.3 to 0.49.

j The assumption can be made that the likelihood of

f ailing a given ILRT is independent of the results of the pre-

vious test, i.e., the tests are basically independent. There-

i fore, the likelihood of a given plant f ailing two consecutive

Type A tests is the square of the independent f ailure proba-

bilities. J

i

i
i

|,
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Likelihood of Failing Two
Consecutive Type A Tests

Existing Appendix J 0.4 x 0.4 = 0.16 to 0.5 x 0.5 = 0.25
Range is 0.16 to 0.25s

Proposed Appendix J 0.3 x 0.3 = 0.09 to 0.49 x 0.49 = 0.24
Range is 0.09 to 0.24

These likelihoods of f ailing two Type A tests in a row can now be

! applied separately to two plant categories; units currently in

operation, which are assumed to have an average remaining

lifetime of 26 years, and new plants which are starting up in

1985 and beyond. These new plants are assumed to have a plant

' lifetime of 30 years. There are 90 plants in the currently

operational or " existing plant" category (plants licensed to

operate at full power or licensed for lower power testing), and

30 in the new plant category. The new plant category excludes

those which are planned and f or~ which construction may have

started, but whose startup date has been indefinitely delayed.

: Applying the f oregoing probability ranges to the total

plant populations, the number of Type A penalty test situations

f
(i.e., a plant f ailing two consecutive Type A tests) for a given

4 year Type A test cycle is estimated to be in the range noted

below.

]
Probable number of plants requiring4

Type A penalty' tests, per 4 yr. cycle

Existing App. J Revised App. J

Existing Plants 14.4 to 22.4 8.1 to 21.6|

'

New Plants' 4.8 to 7.5 2,7 to 7.2

This is a change in the number of penalty test situations due to

the change in the Appendix J "as f ound" allowable leakage limits.

| The reduction in the number of penalty tests f or each plant

category is as f ollows:
,
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' Savings (Reduction in Penalty Tests)

Existing Plants 0.8 to 6.3 tests per 4 yr. cycle

New Plants 0.3 to .2.1 tests per 4 yr. cycle

Based on the remaining plant lif etime, existing plants have 5.5

Type A test cycles remaining, whereas the new plants have 6.5

cycles remaining. A Type A test cycle for a given plant is

nominally taken to be 4 years, the upper bound allowed by the

Appendix J rules.

The attributes af f ected - by this proposed revision to

Appendix J are Occupational Exposure (Routine) and Industry
Operation. The net impacts are summarized below. The cost

impact takes into account the present worth of f uture events.

The - costs include manpower, equipment, and replacement energy .

effects.

Attributes Impact

Occupational Exposure (Routine), 5 to 39
man-rem

3Industry Operation, 10 6 4605 to 73189 (5% rate)
2825'to 45055 (10% rate)

These figures indicate that the cost impact of the 1.0 La
"as f ound" criterion as compared to the 0.75 La existing
requirement can be quite large. Integrated containment leak rate

tests (Type A tests) are quite expensive, primarily because the

plant must be off-line in cold shutdown for these tests, which

require 3 to 5 days to complete. The nominal cost of perf orming

a Type A test is estimated to be in the range of S1.2 x 106 to

$2.5 x 106 The main contributor to costs is the cost of

replacement power. (See section 6.0)

The figures above also show modest reductions in

worker radiation exposure 'due to this proposed revision to

Appendix J. Utility data indicates that un average of about 0.8

man-rem of exposure is accumulated in the conduct of a typical

type A test. Personnel must enter containment to perf orm visual

checks, to install test instrumentation and to align certain
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systems. The exposure accumulates as a result of this in-con-

tainment time. To calculate the overall exposure increase or

decrease associated with the 1.0 La vs 0.75 La allowable leakage
requirement the average exposure per type A test (0.8 man-rem) is

~

multiplied by the number of type A tests involved over the re-

maining plant lif etimes. The low-end estimate f or the reduction

in worker radiation exposure, therefore, is 0.8 plants per 4 year

test cycle x 5.5 cycles remaining plus, for new plants, 0.3

plants x 6.5 cycles remaining for the total minimum number of

type A tests avoided. This is then multiplied by 0.8 man-rem per

type A test. The range is calculated as f ollows:
~

low-end: (0.8 x 5.5 + 0.3 x 6.5) x 0.8 = 5.08

high-end: (6.3 x 5.5 + 2.1 x 6.5) x 0.8 = 38.6

Rounding of f to the nearest man-rem gives a range of 5 to 39 man-

rem savings.

The basis f or the estimate of 0.8 man-rem of exposure

per type A test is discussed in the Appendix.

5.1.3 Retesting Pollowing Pailure of "As Found" Type A Test

5.1.3.1 Proposed Appendix J Requiremen.t

III.A(8)(a) Retesting. If for any periodic Type A

test .the "as found" leakage rate f ails to meet the accep-
tance criteria of 1.0 L , a Corrective Action Plan thata
focuses attention on the cause of the problem is to be

developed by the licensee, implemented, and then submitted
together with the containment Leak Test Report, as required
by Section VI of this Appendix. The test schedule applica-

ble to subsequent Type A tests (III.A(3)) will be reviewed

and approved by the NRC staff. An "as lef t" Type A test

that meets the acceptance criterion of 0.75 La is required
prior to plant startup.

35
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5.1.3.2 Changes Relative to Existing Appendix J

Retesting f ollowing the f ailure of Type A test is

required by the existing ' Appendix J. The acceptance of 1.0 La
for the "as f ound" Type A test is a change relative to the

existing Appendix J. This change has been discussed in Section

5.1.2. .The requirement for a Corrective Action Plan already

exists in the current Appendix J, ~ although untitled. The above

requirement emphasizes the development of a Corrective Action

Plan and reporting of it along with the Containment Leak Test

Repo r t. Additional ef f ort will also be required on NRC's part to

review and approve the CAP's submitted.

i 5.1.3.3 Quantification of Impacts

Presently the Corrective Action Plan is not submitted

; with the ILRT report. Repairs to containment penetrations,

usually included in the reporting of Type B and C tests, are

noted, but there is presently no indication f rom our survey of

ILRT reports of formal development and implementation of
i Corrective Action Plans.

From Section 5.1.2, the likelihood of failing a given

. Type A test (under th- proposed Appendix J) ranges f rom 0.3 to

0.49. The population of existing plants is 90 and the population

of new plants is 30. Assuming an average cycle of 4 years f or

Type A tests, the estimated range of plants needing to submit a

Corrective Action Plan is noted below.

Probable number of plants f ailing an "as
found" Type A test, per 4 year cycle

Existing Plants 27 to 44
,

New Plants 9 to 15

2 Estimates of the time needed f or development of a
'

corrective action plan range f rom 4 marweeks to 12 marweeks per

plant f ailing the "as f ound" Type A test. These estimates are

based on eff orts such as those required to analyze test data,

review previous . repair and f ailure histories, and plan a program

'.
1
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to reduce f ailures while minimizing worker radiation exposure gnd
plant downtime. The range of time needed per year f or develop-

ment of Corrective Action Plans is calculated by multiplying the

number of plants times the probability of f ailing times the

number of manhours needed to develop the CAP divided by the

number of years in a typical Type ~ A cycle. The ranges are noted

below.

Probable number of hours needed to develop
Corrective Action Plans, per year,

industry wide

Existing Plants 1080 to 5280

New Plants 360 to 1764

Implementation of the Corrective Action Plan will typi-

cally involve more f requent servicing and inspection of penetra-

tions, especially those that have been identified as giving
~

problem s. Our survey of ILRT and LLRT reports has shown an

average number of . containment penetrations of approximately 96,

with an average of approximately 11 penetrations needing repairs

per year. It is unlikely that the CAP would involve repair and

maintenance to all containment penetrations, but rather would

focus on those types that are- the most troublesome. Estimates of

the number of penetrations involved in the CAP range f rom 1 to 4

times the number needing repairs per year .(11 to 44). The aver-

age maintenance time per penetration, based on utility outage

planning inf ormation, is approximately 4 hours. This assumes

1. mechanic and 1 supervisor per repair for this period. In

addition, the services of a health physicist are assumed to be

needed an additional 20% of the time. The range of maintenance

times is noted below.

Net maintenance time (manhours) f or implemen-
tation of CAP, per year, industry wide

Existing Plants 2614 to 17075

New Plants 871 to 5692

37



|

The information obtained from utilities indicates that
~

;

the radiation field associated with the testing of Type B and C

penetrations is on the order of 15 mr/hr (see Appendix.) Using
this dose rate, the total exposure impact of implementing-

,

Corrective Action Plans is estimated as follows:

low-end: (2614 hrs /yr x 26 yrs + 871 x 30) x 0.015 hr = 1411 man-rem

high-end: (17075 x 26 + 5692 x 30) x 0.015 = 9220 man-rem

These are increases in the occupational radiation exposure so the

exposure impact range becomes (-) 1411 to (-) 9220 man-r em.

The existing Appendix J specifies that the NRC must

review and approve the testing schedules subsequent to the f ail-

ure of a Type A test. However, the proposed requirement to submit

corrective action plans following such f ailures will require addi-

tional NRC eff ort to review and approve these CAP's. The esti-

mates are that this eff ort will be in the range of 2 to 3 man-

weeks of technical staf f review per CAP. Each CAP will also

require a similar effort by NRC management and legal staff per-

sonnel. Thus the incremental NRC effort is estimated to be as

follows:

Probably number of NRC

Staff hours to review and

approve CAP's per year

Existing Plants Technical Staff 600 to 1323

Mgmt & Legal 600 to 1323
New Plants Technical Staff 200 to 441

Mgmt & Legal 200 to 441

The impacts discussed here are in the attribute

category of Occupational Exposure (Routine) , Industry

Operation and NRC Operation. These impacts are summarized below.

The negative sign (-) means increases in exposure and costs.
i

i
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Attribute Impact

Occupational-Exposure (Routine), (-11411 to (-)9220
man-rem

3Industry Operation, 10 S (-)2494 to (-)18987 (5% rate)
(-)1535 to (-)11689 (10% rate)

3NRC Operation, 10 S (-)1048 to (-) 2246 (5% rate)
(-) 645 to (-) 1383 (10% rate)

5.1.4 Retesting Following Pailure of Two Consecutive "As
Found" Type A Tests

5 .1. 4 .1 Proposed Appendix J Requirement

III.7(8)(b)(ii) Retesting. Investigation as to the

cause and nature of the Type A test f ailure might indicate

that an alternative leakage test program, such as more

f requent Type B or Type C testing, may be more appropriate

than the performance of two consecutive successful Type A
leakage tests. The licensee may then submit a Corrective

Action Plan and an alternate leakage test program proposal

for NRC staff review. If this submittal is approved by the

NRC staff, the licensee may implement the corrective action

and alternate leakage test program in lieu of one or both of

the Type A leakage tests required by Section III.A(8)(b)(i).

5.1.4.2 Changes Relative to Existing Appendix J

The proposed Appendix J provides an alternative to Type

A penalty tests by allowing Type B or C penalty tests and the

submittal of a Corrective Action Plan.

5 .1. 4 . 3 Quantification of Impacts

This should be a very substantial and welcome change to

the utilities. It appears that the majority of f ailures of Type

A tests are due to Type B and C items, .e.g. only two f ailures due

to holes being drilled in the containment liners have been noted

in the ILRT reports. It would appear that increased testing of

Type B and C items would be a much more ef fective way to insure

compliance with the Appendix J acceptance criteria. This change
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would -eliminate the need f or a utility to apply f or an exemption

of increased Type A tests due to f ailures of Type B or C items.

This should be a benefit to the industry. .The cost of

increased Type B and C testing would have to be balanced against

the cost of increased Type A testing. The cost of preparing the

Corrective Action Plan should balance out against the preparation

of an exemption request, which would basically be a Corrective

Action Plan. Also paragraph III. A(8) ( equires the developmentand implementation of a Corrective Acdr{on-Plan.Since this was

discussed in Section 5.1.3, it will not be discussed in this

section. The cost f or increased Type B and C testing was

previously discuased in Section 5.1.3, how ev er, in this section

we are dealing with the case where the Corrective Action Plan f or

the previous Type A "as f ound" f ailure was not adequate. This

would indicate the Corrective Action Plan for the second Type A

"as f ound" f ailure would have to be more comprehensive than the

first plan.

Since a CAP must be prepared each time a Type A test

f ailure occurs, the costs of preparing the CAP are covered in

Secti on 5.1.3 (pa ragrah III. A. (8) (a)). The cost of preparing a

more comprehensive CAP to address the case of two consecutive

Type A test f ailures should be about the same, or only marginally

larger, than the costs associated with the CAP needed when a

single Type A test f ailure occurs. Therefore, costs of preparing

this CAP are covered by the costs noted in Section 5.1.3.

Similarly, the NRC ef f ort needed to review this CAP is covered by

the costs presented in Section 5.1.3.

A more comprehensive Corrective Action Plan could in-

clude more f requent Type B and C testing or inclusion of more

containment penetrations in the penalty Type B and C testing

program. For the option of more f requent Type B and C testing,

it is assumed that the utility would reduce the time between Type

b and C testing by one half. The range of containment penetra-

tion tests per year for this option, using the data of Section

5 .1.3 , is 22 to 88. Note that the number of penetrations in-

volved in a CAP developed in response to a single Type A test
|

|
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f ailure was f rom 11 to 44. If two consecutive f ailures occur,

the assumption is made here that the number of penetrations

requiring attention would at least double since the previous CAP

was not ef f ective in producing a successf ul Type A test. The

option of penalty testing more Type B and C items could include

penalty testing of all containment penetrations. The upper bound

for this option is taken to be the average number of containment

penetrations (96). The range for number of penalty Type B and C

tests per year is, therefore, 22 to 96. Using the probabilities

for failing a Type A test, the reactor populations, time to

complete the Type B and C tests, and other pertinent data f rom

the preceeding sections, the total manhours per year f or penalty

Type B and C tests in place of the Type A penalty test are noted

below.

Manhours per year for penalty Type B and C
tests in place of penalty Type A Test

Existing Plants 1425 to 16596

New Plants 475 to 5532

It must be remembered that those plants were alreadf

doing some amount of additional Type B and C testing, since they

had f ailed the previous "as f ound" Type A test. The number of

manhours per year that they are already expending f or penalty

Type B and C testing must be subtracted f rom the above in order

to obtain the range of extra manhours per year that will be

incurred f or- these penalty tests. The range of the number of

plants that would be in this penalty. situation under the revised

Appendix J rul es (per 4 year cycle) is 8.1 to 21.6 for existing

plants and 2.7 to 7.2 f or new plants. The range of manhours per

year that these plants are already expending on additional Type B

and C tests is 712 to 6336 f or existing plants and 198 to 2112

f or new plants. The range of additional manhours per year f or
_

i
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these penalty Type B and C tests because cf two consecutive Type
A test failures are noted below.

Total additional manhours per year expended
for penalty Type B and C tests in place of

Type A Denalty test

Existing Plants 713 to 10259

New Plants 277 to 3420

The 'present Appendix J rules require penalty Type A
testing if two consecutive Type A tests f ail at a given plant.
The proposed revision which allows additional B and C testing in
place of the Type A penalty tests can, therefore, significantly
reduce plant downtime due to testing. Each Type A test requires
about 3 to 5 days to complete. This is almost always critical
path time. As noted previously, the nominal cost of performing a
Type A test is estimated to be in the range of $1.2 x 106 to S2.5

6x 10 , including labor, eq uipment, and replacement energy costs.
Replacement energy costs are by far the dominant contributor
here. The number of penalty Type A tests which can potentially
be avoided due to the proposed Appendix J revisions is 8.1 to
21.6 f or existing plants and 2.7 to 7.2 for new plants per 4 year
test cycle. The cost reduction to utilities associated with the
reduced number of Type A penalty tests, per 4 year cycle, .is:

Utility Savings due to Penalty Type A
tests avoided

3Existing plants, 10 S 9720 to 54000
New Plants,103 S 3240 to 18000

These benefits are exclusive of those due to "as found" allcwable
leakage of 1.0 L v s. 0.7 5 L discussed in Section 5.1.2. Thesea a
benefits must be reduced by the costs associated with the
~ additional Type B and C testing substituted for Type A penalty
tests.

The impacts due to this provision in the revision to

Appendix J are given below. These are the incremental changes of
substituting additional Type B and C tests in place of penalty

I 42
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Type A tests. The net effects are dollar savings to utilities

due to reduced plant downtime but higher occupational radiation

exposure. In evaluating the impact on occupational radiation

exposure, an average dose rate of 0.015 rem /hr- is assumed f or
Type B and C tests (See Appendix).

Attribute Impact

Occupational Exposure (Routine),
i man-rem (-) 353 to (-)S408
4

3Industry Operation, 10 S 80622 to 244277 (5% rate)
,

49630 to 150374 (10% rate)
<

'

.This change to Appendix J which allows additional Type
i B and C. tests in place of penalty Type A tests has the largest

cost impact of any of the proposed revisions to Appendix J. The

impacts are large because, based on experience to date, a large,

number of plants are in a penalty test situation due to f ailing

two consecutive Type _ A tests. The provision to substitute more

frequent Type B and C tests for the CILRT is quite reasonable

j since Type B and C penetration leakage is the dominant cause of

Type A test failures. The Type B and C tests in place of the

Type A penalty test significantly reduces plant downtime due to

testing. This saves significantly on the replacement power

|. costs, giving a large beneficial cost impact. On the other hand,

i the Type B and C tests result in higher occupational radiation

| exposure than is the ' case with the Type A tests. The exposures
I are calculated in a manner analogous to that discussed in Section

5.1.3.

5.1.5 Frecuency of Testino of Penetrations with continuous
,

~ Monitorino must be Specified in Technical! Leak
specifications

5 .1. 5 .1 Proposed Appendix J Requirement

III.B. Type B Test.
;

! (1) Fr equency.

] (b) For containment penetrations employing a

{ continuous leakage monitoring system which is at a pressure

!
2
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leakage readings of sufficient sensitivi-not less than Pac,
ty to per mit comparison with Type B-test leak rates shall be
taken at intervals specified in the Technical Specifica->

tions. Reporting of these readings is part of the Type B

reporting of VI.A.

5 .1.' 5 . 2 Change Relative to Existing Appendix J

Existing Appendix J states that the test interval f or

these types of penetrations should be every other reactor shut-
down f or ref ueling but in no case at intervals greater than 3

years. The proposed Appendix J states that the interval should
be as defined in the plant Technical Specifications.

5.1.5.3 Quantification of -Impacts

This change may' require modifications to plant Tech
Specs if the test interval in question is not presently defined
there.

A survey of -technical specifications f rom several
plants revealed that none included any mention of the testing
interval for Type B penetrations with continuous leak monitoring
sy stem s. Based on this limited sample, we conclude that all

plants having such systems will need to amend their technical
specifications. This sample was made up of 60% PWRs and 40%
BWRs. The Technical Specification modifications will involve

modest manpower requirements but no plant downtime or other cost
impacts.

Several utilities were contacted regarding containment

penetrations with continuous leak monitoring. Of those

contacted, slightly more than half had penetrations of this type,

the others had none. Based on this limited sample we estimate

that roughly 50 to 70 percent of the plant population would have
to amend their Technical Specifications to meet the requirements

of the revised Appendix J. Plant personnel indicated that, for

those plants that would be affected, amending the technical
specifications to include the . testing interval would require 2-4
man-weeks f or each reactor. The bulk of this ef f ort would

44
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consist of reviews by the various saf ety review committees which

are composed of senior management and technical personnel. An

average of one man-week of engineering effort and 3 man-weeks of

management and legal effort was assumed f or the current assessment.

The requirement to modify plant technical

specifications will also af fect NRC since the NRC must review and

approve all such modifications. The NRC has estimated the costs
associated with this review and approval cycle (Ref erence 6) .

The NRC has estimated that each technical ~ specification amendment

will require about 4 man-weeks of technica1 'staf f time and 2 man-

weeks of management time. In addition, each technical

specification amendment will have associated with it additional

costs of about S800 to cover Federal Register notices and other

items. This NRC effort is on a per plant basis. Virtually all

of these costs will ultimately be passed on to the utilities

under the NRC's f ee recovery program.- The plant population

affected by this Appendix J proposed revision is taken to bei

those which have their technical specifications currently

dev eloped. There are about 96 plants in this category. Based on

the f oregoing estimate of the percentage of the population

affected, the number of plant technical specifications requiring

modification should be on the order of 48 to 67. This range is

used in -estimating the overall cost impacts of this change to

Appendix J. Note that these are one-time, near-term impacts.

Therefore, the discount rate used has no affect on the costs.

The impacts are summarized below. They are negative, i.e., cost

increases.

Attributes Impact

3Industry Implementation,10 5 (-) 417 to (-)741 (5% rate)

3- NRC Implementation, 10 S (-)534 to (-)745
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5.1.6-. Air Locks Test Requirements

5.1.6.1 Proposed Appendix J Requirement
III.B Type B. Test..

(3) Air Locks.

(a) Initial and periodic tests. Air locks.

must be tested prior to initial f uel loading and at

least once each 6 month -interval thereaf ter at an
Alterna tively, ifinternal pressure not less than Pa c.

there 'have been no air lock openings since the last

successful test at P,c, this interval may be extended-
up to the next refueling outage or airlock opening

( i. e. , full pressure test maximum interval of 24 months

with reduced pressure tests performed on the air lock

or its door seals .at 6 month intervals). Opening._of
the air lock for the purpose of removing test equipment

following an air lock test does not require further

testing of the air lock.

5.1.6.2 Change Relative to Existing Appendix J

The present requirement in Appendix J is that air locks

mi"it be tested at 6-month intervals at an internal pressure not-
less than P . The proposed requirement allows reduced pressurea

'

tests rather~than tests at P at 6-month intervals if the aira
. lock has not' been used since" the last successful full pressure
test. The revision also allows testing of the seals for the 6-

' month interval' tests in lieu of the internal pressure type tests.

Thus, the new requirement gives utilities considerable flexibili-

ty in air lock testing compared to the present Appendix J.

'5 .1. 6 .3 Quantification of Impacts

Nuclear plant utilities have indicated that the exis-

ting Appendix J requirement is somewhat difficult to live with

j and have f elt that the requirement to test air locks at P at 6-a

| month intervals was not necessary to assure containment integri-

ty. This is evidenced by the numerous exemption requests submit-
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ted by utilities requesting relief from this type of frequent
testing. The test at P wherein the air lock is pressurizeda
between the two doors is difficult to do, primarily oecause in
most containment designs the inner door was not designed to seal
against internal pressurization. The direction of pressurization

on this door is opposite that expected during accident condi-
tions. According to NRC regional inspectors most plants, even
the newer ones, have air lock doors which must be modified or

adjusted in order to accomplish the internal pressure test at P*
a

In most cases strongbacks are installed on the inner door for

such tests. Some plants, especially the older ones, had to be

shutdown because the strongbacks _ had to be applied f rom inside
containment. On some plants this necessitated deinerting the
containment. Apparently this is no longer the case. The air

~

locks have been modified so that the necessary modifications can
be accomplished f rom inside the air lock. Thus at most plants

the modifications as well as the testing can be performed while
the plant is operating.

Thus, the existing Appendix J requires modifications to
the air lock inner doors each time the test at P is performed.a
This is required at least every 6 months.

The revised Appendix J would allow utilities to

substitute reduced pressure tests or testing of door seals in
place of the internal pressurization test at P if the air locka
has not been used since the last successful test at full
pressure. A test at P must still be performed at least every 24a
months. This change, as a minimum, should eliminate most of the
time and eff ort required to install strongbacks and perf orm other

, modifications to the doors since most of the tests can now be
performed at reduced pressure or be accomplished by pressurizing4

only the door seals. The addition of strongbacks would still be

required to accomplish the 24-month interval test at P *
a

Most containment designs employ at least two air locks.

One is a personnel lock. Presumably this air lock would be used

(opened) on a f airly f requent basis, and thus would not benefit
from this proposed revision to Appendix J. At least one air lock
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in eacn containment should meet the inf requent use qualification
,

to eliminate the need f or testing at P every 6 months.a
As noted previously, some containment designs have air

locks which are designed to allow the P tests without the needa
~

f or modifications or the addition of strongbacks. These plants

are relatively few. It is assumed here that 80% of all plants

require the use of strongbacks to accomodate the air lock tests

~at Pa-
The time required to install strongbacks on the inner

door of containment air locks is estimated to be 2 to 8 hours.

This is based on input f rom NRC regional inspectors and on

evaluations performed f or NRC by the Franklin Research Center

(Ref erence 7). The manpower requirements are taken to be the

following:

Activity Manpower Type Time, Hrs.

Door modifications /strongback 2 Mechanics 2-8
application & removal 1 Health Physicist 1-2

1 Supervisor 1-2

Under the existing rule these eff orts must be repeated twice a

year. With the proposed revision to Appendix J they will be

required every 24 months (if the air lock has not been opened).

Note that these door modification ef f orts are assumed necessary

at 80% of all plants, including those not yet in operation.

The leak testing of the air locks also requires time

and effort. Based on the above sources, the testing manpower and

time is taken to be the f ollowing:

Activity Manpower Type Time. Hrs.

Air lock test at P 2 Technicians (ea.) 4-16a
1 Health Physicist 2-4
1 Supervisor 2-4

Air lock test at reduced 2 Technicians (ea.) 2-8
pressure, or seal tests 1 Health Physicist 1-2

1 Supervisor 1-2
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The applicable tests are required by all plants (those

! -operating and those with future startup dates). Under the

existing Appendix J requirement the testing at P must be'

a
i perf ormed by each plant every 6 months. The proposed Appendix J

would allow three tests at reduced pressure and require one at
full pressure f or each 24-month interval. The radiation exposure

changes due to this proposed revision to Appendix J are calculated

in an analagous manner to those discussed in Section 5.1.3. In

this case, however, the applicable dose rate used was 5 mr/hr f or
'

activities inside the air locks, such as installation of

strongbacks, and 1 mr/hr for activities outside of the air locks.

.It is assumed that the leak testing can be accomplished with

personnel outside of the air locks. The dose received f or all

plants for their remaining plant lif etimes under the existing

Appendix J requirements is compared to that expected with the

proposed revisions to Appendix J to estimate the exposure savings.
Numerous exemption requests have been submitted by

utilities requesting relief f rom the current Appendix J rules.,

The revisions to Appendix J would presumably eliminate the need
for these exemption requests. Thus, some additional savings are

'

potentially available in that the eff ort needed to prepare and

review these exemption requests would no longer be necessary.
It is roughly estimated that between 5 and 20% of all

plants would be submitting exemption requests pertaining to the 6,

month P testing interval f or air locks. This allows f or the'

a

: exemption requests already submitted. On this basis, it is

f estimated that between 6 and 24 such requests will be eliminated

by the proposed change to Appendix J. "he f ollowing table

indicates the utility and NRC efforts associated with this type of

[ exemption request. They are given on a per plant basis. It is

! f urther assumed here that an exemption request f or relief 'from

this type of air-lock testing would, if granted, stand for the

lif e of the plant. The reduced number of exemption requests
'

result in savings in the attribute categories of Industry and NRC
,

Operation.
,

i
I

i
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Utility effort to prepare Engineer 80-120 hrs.

exemption request: Management .40 hrs. j

i

NRC Review and ruling:

1. Initial review Technical Staff 120 hrs.

Management & Legal 40 hrs.

2. Final review and Technical Staff 100 hrs.

position statement Management & Legal 40 hrs.

The preceding manpower and time requirements translate

into the following impacts. These are savings compared to

the existing Appendix J.

Attributes Impact

occupational Exposure (Ro u ti'ne ) ,
man-rem 135 to 447

3Industry Operation, 10 S 842 to 2924 (5% rate)
533 to 1891 (10% rate)

3NRC Operation, 10 S 67 to 344 (5 and 10% rates)

5.1.7 Air Lock Test Requirements - Intermediate Tests

5.1.7.1 Proposed Appendix J Requirement

III.B Type B Test.

(3) Air Locks

(b) Intermediate tests. Air locks opened during

periods when containment integrity is required by the I

plant's Technical Specifications must be tested within

3 days after being opened. For air lock doors opened

more f requently than once every 3 days, the air lock

must be tested at least once every 3 days during the

period of f requent openings. Air locks opened during

periods when containment integrity is not required by
the plant's Technical Specifications need not be tested

while containment integrity is not required, but must
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be tested prior to returning the reactor to an opera-

ting mode requiring containment integrity. For air

lock doors having testable seals, testing the seals

fulfills the intermediate test requirements of this

paragraph. In the event that this intermediate testing

cannot be at Pac, the test pressure must be as stated
in the Technical Specifications. Whenever maintenance,

other than on door seals, has been performed on an air

lock, a complete air lock test at a test pressure of

not less than P is required. Air lock door sealac
testing or reduced pressure testing must not be substi-

tuted for the initial or periodic full pressure' test of

the er. tire air lock required in paragraph III.lB. (3 ) (a)

of thi s Section.

5 .1. 7 . 2 Changer Relative to Existing Appendix J

The current Appendix J requires that air locks opened

during periods when containment integrity is not required by the

plant's technical specifications be retested at the end of such

periods at a test pressure not less than P . The proposeda
revision gives greater flexibility in that it allows testing of

seals and/or testing at reduced pressure instead of testing the

entire air lock at full pressure P *a

5 .1. 7 . 3 Quantification of Impacts

Personnel in NRC's Containment Systems Branch have

stated that the current Appendix J requirements have triggered a

high number of exemption requests. In f act the expectation was

that All plants would apply for relief from the present rule.

This is because the present requirement necessitates a full

pressure test at the end of downtime periods if the air lock has

been opened during that outage, regardless of the duration of the

outage and its timing relative to the previous outage when a

similar test was required. The testing is onerous and dif ficult

because, r_s noted in Section 5.1.6, strongbacks have to be
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applied to. the inside air lock doors of most containments in

order to allow testing at P . Then, too, the testing itself ata
p is quite time consuming and does involve some radiation

a
exposure.

NRC personnel have stated that the original intent of

the existing requirement was to assure that air locks were tested

at the end of extended outages during which the air locks may

have been opened several times. The wording of the requirement

was lef t quite general, however, and supposedly covers more types

of plant outage situations than was originally intended. Because i

of this, the exemption requests relative to this Appendix J

requirement have generally been granted.

Under the current Appendix J rule the plant operators

have essentially two options. They can comply with the rule as

stated, or they can apply for an exemption. - The latter would

appear to be the pref erable route because compliance with the

rule is dif ficult, it may require additional plant downtime, and

it results in additional radiation exposure to personnel. Since

the exemption requests are being granted, it seems reasonable to

assume that essentially all plants would choose this option

rather than attempting to comply with the existing requirement.

Therefore, the most significant impact of the proposed

Appendix J revision is that it essentially eliminates the need

f or plants to submit exemption requests relative to this aspect

of air lock testing. It also eliminates the NRC ef f ort needed to

review and rule on these exemption requests. The efforts

associated with relatively simple exenption requests such as this

is estimated to be as follows:

Utility ef f ort to prepare Engineer 80-120 hrs.
exemption request: Management 40 hrs.

NRC Review and ruling:
1. Initial review Technical Staff 120 hrs.

Management & Legal 40 hrs.

2. Final review and Technical Staff 100 hrs.
position statement Management & Legal 40 hrs.
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3. NRC eff ort f or plants Technical Staff 40 hrs,

not yet undergoing
technical specifi-
cati <.n review

3

The above ars the efforts required for each plant. Per NRC

personnel, about 30 exemption requests to this existing Appendix
J requirement have been submitted and approved. That leaves a

total of about 90 plants which could benefit from the revised

Appendix J position. The benefit would be the elimination of the

effort needed to prepare, review, and rule on each of these

exemption requests.

The exemption ' requests submitted thus f ar, and

presumably 'those which would be submitted in the f uture, have

been approved on the basis of substituting more reasonable air

lock testing requirements than what is called for in the existing

Appendix J rules. The substitute tests are taken to be the

equivalent of the tests which are called for in the proposed

revision to Appendix J. Thus, the ef f ort required to perform the

- air lock tests assuming an exemption has been granted to a plant

is taken to be the same as the leak testing ef f ort called f or by

the revisions to Appendix J. Therefore, the only impacts

associated with this change in air lock testing requirements is

the elimination of the effort associated with the' exemption

r equest s. The cost impacts are summarized as f ollows:

Attributes Impact

3Industry Operation, 10 S 504 to 827

3NRC Implementation,10 S 930 (5% rate)
926 (10% rate)

!
These are near term cost savings, and thus the discount

rate has essentially no effect.

4
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5.1.8 Type B Test Acceptance criteria

5.1.8.1 Proposed Appendix J Requirement

III.B(4)(a) Acceptance Criteria. The sum of the "a s

found" or "as lef t" total values of Type B and C test

results shall not exceed 0.60 L , using maximum pathwaya
leakage, and including continuous monitoring leak test

results.

5.1.8.2 Change Relative to Existing Appendix J '

This is a redefinition of the leakage pathway and the

inclusion of continuous monitoring leak test results. It gives

the requirement f or determination of the "as found" and "as

lef t" condition of the Type B and C test results.

5 .1. 8 . 3 Quantification of Impacts

The use of maximum pathway leakage will result in an

increased probability of f ailure of the acceptance criteria f or

the combined Type B and C tests. The old' Appendix J does not

stipulate the use of maximum pathway leakage, .so that the
utilities could be reporting the Type B and C combined tests on

the basis of minimum pathway leakage or a combination of ninimum
and maximum pathway leakage. The effect of using maximum pathway
leakage was not quantified. From the summary of the October 3-5

meeting on containment integrated leak rate testing and proposed
revisions to Appendix J, from F. Maura to R. L. Spessard, it was

agreed that all regions will now use the " maximum pathway"
leakage in the ccmputation of Type B and C leakages to compare
against the 0.6 1 r eq ui rement. Therefore, the effect of thisa
change should be zero.

.The requirement f or determining the "as f ound" and "as

lef t" values for Type B and C testing will result in extra

testing of Type B and C itemsk ' Note that all; plants must
routinely do Type B and C . tests on all applicable . penetrations.
For those items that do not need repairs or-adj'ustments, the test

represents both the "as found" and "as lef t" value. It is only-

.
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,

those penetrations which are repaired, modified, replaced, or
adjusted which must be tested twice, once before the change to
determine the "as found" and once af ter =to determine the "as
lef t" condition. Our survey of ILRT and LLRT reports has
determined that on average approximately 11 penetrations per year
are being repaired, modified, replaced, or adjusted.

Our survey of ILRT and LLRT reports has shown that
betw een - 60% to 80% of the plants are reporting "as f ound" and "as
lef t" conditions f or the Type B and C tests. Assuming that the

,

balance of the existing plants are not performing these tests,
but will have to comply with proposed Appendix J, the number of
existing plants affected will be between 18 and 36. We further

assume that a similar f raction of new plants will also be affec-
ted, i.e., between 6 and 12 new plants. Discussions with NRC
regional inspectors indicate the time required to accomplish Type -

B and C tests is roughly 1.0 to 1.5 hours per Type B or C pene-
tra tion. Assuming one technician and one supervisor per test,
the time requirement per Type B and C penetration test is 2.0 to
3.0 manhours.

The upper limit on the additional manhours for Type B
j and C testing needed to. determine the "as found" and "as lef t"
! conditions is the number of penetrations repaired times the

manhours per Type B and C test times the number of plants not
currently determining "as f ound" and "as lef t" conditions. The
lower limit can be taken as zero, which assumes the plants pre-
sently do the tests but not fully report the results. This

results in a range of 0 to 1188 manhours per year for existing
plants and 0 to 396 manhours per year for new plants.

,

The requirement f or determining the "as found".

[ condition of the Type B and C penetrations will eliminate the
practice of _ repairing penetrations bef ore they are tested.
It may be necessary for a utility to develop reasonable upper-

bounds of leakage rates f or penetrations that are leaking at
rates beyond the capability or range of- their instrumentation.

Our survey showed several cases in which the leakage was greater
than the instrument capability or in which the penetration could
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not be pressurized to the test pressure. The impact of this is

presently unquantifiable in terms. of whether or not it would
result in more f ailures of Type A, B, or C tests The net impact

of the revisions to Appendix J is to require plants not currently
establishing "asC bund" conditions 'to do so prior to penetrationf

repairs. The impacts are as follows*:

Attributes impacts

!I Occupational Exposure (Routine),
l

man-rem 0 to (-)601

3~ Industry Operation, 10 S 0 to (-)718 (5% rate)
.0.to (-)449 (10% rate)

5.1.9 Type B Test Acceptance Criteria - Retest Following
Repairs and Imolied Corrective Action Plan

5.1.9.1 Proposed Appendix J Requirement
III.B(4) Acceptance Criteria

(c) An air lock, penetration, or set of penetra-
,

tions, that f ails to pass a Type B test must be retes-

ted following determination of cause and completion of
corrective action. Corrective action to correct the

leak and to prevent its future recurrence must be

developed and implemented.

5.1.9.2 Change Relative to Existing Appendix J
This is an addition. It does not appear in the exis-

ting. Appendix J.

5 .1. 9 . 3 Quantification of Impact .

This provision requires retesting following any correc-

tive action. It also requires action to correct and prevent'

further recurrence of the problem.

*In evaluating the impact on occupational radiation exposure, the
average dose rate f or Type B and C leak rate tests is assumed to;

i be 0.015 rem /hr (See Appendix).

f
,

1
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It is common sense and good practice to retest af ter

repairs to penetrations. The survey of leak rate test reports

shows that most utilities already retest following repairs to

containment air locks and other Type B penetrations.
A survey of available nuclear plant ILRT reports and

reports on Type B and C tests gave an indication of the numbers

and types of penetrations requiring repairs. In all cases the
"as lef t" leakage was reported; thus in all cases retests had

been performed after the repairs had been carried out.

The proposed Appendix J requires that a plan to prevent
f urther recurrence of the problem areas be developed and imple-
mented. The study results indicate- that this will potentially
translate into more frequent inspection and testing of those
penetrations giving problems.

The proposed Appendix J change calls for the

development of a corrective action plan and its implementation
f or Type B penetrations if such penetrations f ail to pass a Type
B test. How ev e r, there is. no stated allowable leakage criterion
for Type B penetrations alone. There is only the 0.60 La
combined leakage allowance f or the sum of the Type B and C
penetration leakages. Therefore, for a Type B penetration to

f ail this criterion its leakage must exceed 0.60 L or some othera
requirement as defined in the plant technical specifications.

Both ILRT reports and Type B and C leakage test reports
were surveyed to estimate the f requency for Type B test f ailures.

This survey indicated that the most prominent cause of leakage,4

and thus of f ailing leak tightness tests, are the Type C
! penetrations. Only in 'about 10 to 20% of the cases were Type B

penetrations the. primary cause of test failures. This yields a|

rough estimate for the likelihood of failing a Type B test. This

estimate includes Type A test f ailures caused by leaky Type B>

penetrations.

Local leak rate tests must be performed at intervals

not greater than every 2 years. For the 90 operating plants we

would estimate that 10 to 20% could be-in a Type B test f ailure
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situation wherein corrective action would have to be defined and
implemented to satisfy the requirements of paragraph III.B(4)(c) j

in the proposed revision to Appendix J. This is between 9 and 18

plants per 2-year local leak rate test cycle for existing plants.

On the order of 3 to 6 new plants could also be expected to be in

. this same situation each 2-year cycle.

A corrective action plan must focus on those

penetrations showing excessive leakage. The test reports

surveyed indicated that on the order of 11 penetrations per plant

required servicing each year in order to reduce leakage. Of
.these on the order of l to 4 were Type B penetrations; the rest

w er e Type C. A minimal CAP would be one which calls f or more

frequent. maintenance and inspection of those penetrations causing

probl em s. A broader CAP would perform this servicing on all

penetrations of the type giving problems - in the limit this

would. include all Type B penetrations. The test reports surveyed

indicated that plants typically have about 30 Type B

penetrations, of which about 3' are air locks. Thus it is

reasonable to assume that a CAP needed because of f ailed Type B

tests 'would involve f rom 4 penetrations as a minimum to about 30

penetrations as a maximum.

As noted above Type B tests are normally performed'at

least once per plant over a refueling cycle. They must be

performed at least every 2 years. A corrective action plan

presumably would include more f requent testing as well as more

f requent servicing. Halving the test and servicing cycle length

to one year, theref ore, would seem to be a reasonable approach

-for a CAP. This is assumed here.

Servicing of Type B penetrations (i.e., replacing ;

bellows, replacing seals, cleaning. seal surf aces, applying

sealant, etc.) is estimated to require f rom 2 to 5 hours (3.5

'br s. average) per penetration. The penetrations must also be

retested following their servicing or repair. As discussed

previously the testing is estimated to take 1 to 1.5 hours per

penetration.
,
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Engineering effort will be required to develop the

corrective action plan itself. Since only Type B penetrations

are involved, this development should require less time than that

needed f or both Type B and C penetrations as was discussed in

Section 5.1.3. It is estimated that the corrective action plan

- f or Type B penetrations can be developed with an engineering
eff ort of f rom 2 to 4 manweeks. The time required would be

somewhat dependent on the number of dif f erent types of Type B

penetrations involved ( i. e. , air locks, instrumentation

penetrations, electrical, etc.) . It can also be assumed that

this CAP development eff ort would suffice over at least the two

year Type B test cycle, whereas the implementation would be

required on an annual basis. .

The efforts associated with the corrective action plan

called f or if Type B test f ailures are experienced are summarized

as f ollows. These are given on a per plant basis f or each plant

in this situation.

Time, Fr equency
Manpower Type hrs. times /yr.

CAP Development Engineering 80-160 .5
Penetration Mechanic 14-105 1
Preventative Maintenance Supervisor 14-105 1

Health Physicist 3-21 1

Retesting f ollowing Technician 4-45 1
servicing Supervisor 4-45 1

Health Physicist 1-9 1

These manpower requirements apply to between 9 and 18 existing

plants each year for the next 26 years. It applies to 3 to 6 new

plants each year over their 30 year lif etime. This translates

into the f ollowing industry wide impacts.*

*In evaluating the impact on occupational radiation exposures, an
average dose rate of 0.015 rem /hr is assumed for Type B leak rate
tests (see Appendix) .

,
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Attribute Impact

3Industry operation, 10 S (-)522 to (-)3958 (5% rate)
(-)323 to (-)2490 (10% rate)

Occupational Exposure (Routine),
man-rem (-) 194 to (-)3208

The corrective-action plan and its implementation

called for by paragraph III.B(4)(c) of the proposed revision to

Appendix J can be redundant with the r equirements of paragraph
III. A(8) (a) . The latter paragraph calls for a CAP if a Type A

test fails. H ow ev e r, since the f ailure of a Type B test does not

necessarily mean the f ailure of a Type A test, and vice-versa, the

overlap is considered to be minimal. In addition the CAP

appropriate f or a f ailed Type A test in many cases may not

involve Type B penetrations. Thus, the impacts between these two

paragraphs need to be considered separately.

5.1.10 Hydraulically Tested Valves Must Have Leak Limits
Specified in Technical Specifications

5.1.10.1 Proposed Appendix J Requirement

III.C. Type C Test.

3) Acceptance Criteria

(c) Containment isolation valves that are hydrau-

lically tested, but are not part of a qualified seal

system, must also have allowable liquid leakage limits

specif ' ed in th Technical Specifications.

5.1.10.2 Change Relative to Existing Appendix J.

This change clarifies the requirement to have these
'

leakage limits defined in the Technical Specifications. The

existing Appendix J is not clear on this point.
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5.1.10.3 Quantification of Impacts.

A number of Tech. Specs have been examined as well as

vendor Standard Technical Specifications to determine if allowable

liquid leakage limits are specified f or containment isolation

valves. These types of limits were not part of any of the Tech

Specs reviewed. However, a f ew of the leakage test reports

studied did specify allowable leakage rates for individual pene-

- trations or 'for classes of penetrations.

This survey indicates that most plant - technical speci-

fications will have to be modified to comply with this change to

Appendix J.

Contacts made with utility personnel indicated that not

all plants have valves which f all into this category. Based on a

l'imited survey it appears that on the order of 50 to 70% of the

existing plants would be affected by this Appendix J revision.

The impact of this change to Appendix J is that plants

with hydraulically tested isolation valves must modify their

technical specifications to include allowable leakage limits if

these limits are not presently specified. We assume that an
.

analysis will be required at each affected plant in order to

develop and specify acceptable leakage limits for each of these

penetrations. This may.be a very modest ef f ort or it may require

a -f airly complex saf ety analysis. This effort is perceived to

require on the order of 2 to 6 manmonths of engineering ef f ort.to

develop acceptable leakage limits.

Once the leakage limits are developed the plant

technical specifications must be modified with appropriate

approvals f rom plant management. These technical specification

changes must then be submitted to NRC for their review. The

overall effort, for'each plant affected, is estimated to be as

f ollows.
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Eff ort to Develop Allowable Leakage Limits f or
Hydraulically Tested Valves and Modify

Technical Specifications

Manpower Type Time, hrs

Utility
Develop leakage limits Engineer 346-1040
Technical specifica- Management & Legal 120
tion review

IIRC
Preliminary Evaluation Technical Staff 60

Management & Legal 40
Final license amendment Technical Staff 100

Management & Legal 40
Federal Register Notice S800

As noted above this effort would be required for about

50 to 70% of the plants with existing technical specifications.

J.t is a one-time cost f or each plant. It is assumed that future

plants would nct face any incremental costs because of this

Appendix J requirement. This is reasonable since it would be a
normal part of the development of these future technical'

specifichtions.

'About 96 plants have existing technical specifications

that potentially require modification. Based on 50 to 70 % of

' this number, . it is estimated that 4 8 to 67 plants might be af f ec-
ted. The cost impacts to the utility industry and the NRC are

noted below. No incremental pl ant downtime or radiatioh exposure
is associated with this aspect of the revised Appendix J. Since
there are no future costs, the discount rate has no effect.

Attribute Impact

3Industry Implementation, 10 S (-)l012 to (-)4193

3NRC Implementation,10 S (-) 534 to (-) 745
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5.1.11 Testino Details and Methods must be Defined in
Technical Specifications

5.1.11.1 Proposed Appendix J Requirement
V. Test Methods, Procedures and Analyses

A. Type A, B and C Test Details. Leak test

methods, procedures, and analyses of either steel,

concrete or combinations of steel and concrete

primary -containment and its penetrations and iso-

lation valves for the light-water-cooled power

reactors must be ref erenced or defined in the

Technical Specifications.

5.1.11.2 Change Relative to Existing Appendix J

The existing Appendix J ref erences the American

National Standard (ANSI N4 5.4-197 2) . The proposed revision de-

letes this ref erence and simply requires that the plant Technical

Specifications include this information.

5.1.11.3 Quantification of Impacts

A survey of several plant technical specifications

revealed that 'some plants ref erence the 1972 ANSI standard, while

others simply state that these tests will be performed in

accordance with the requirements of Appendix J. None of the

technical specifications we reviewed spelled out detailed test

procedures. Because the proposed revisions will require the

plants to conduct these tests in accordance with the new ANSI

standard, it appears that all plants will have to modify their

technical specifications, even those that presently reference the

old ANSI standard.

A number of utilities were contacted regarding this

proposed change to Appendix J. Personnel f rom several plants

voiced strong concern over the proposed requirements. The

proposed wording requires that test methods, procedures, and

analyses be included or referenced in the plant technical

specifications. The utilities noted that this could have three

negative effects. First, each time a test procedure number is
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changed, the technical specifications would have to be amended.
Several indicated that test. procedure numbers change fairly

f requently as procedures are added, removed, combined, or split
up. Second, they pointed out that this proposed requirement is
counter to -the NRC move to simplify technical specifications.

And third, they felt that they would lose control of their

technical specifications, that control would be transf erred to

the ANSI committee or some other body. -In summary, they f elt

that this requirement will impose a significant adminstrative

burden on both them and. the NRC with no apparent commensurate benefit.
The foregoing utility arguments are difficult to

evaluate on a quantitative basis and they may indicate a lack of

understanding of the proposed requirement. It is assumed for the

sake of the present analysis that suitable approaches will be

found whereby. the plant -technical specifications will change only

l once ( r at least very inf requently)' because of this change too
1

Appendix J.

The effort and costs associated with modifying plant

technical specifications is as noted previously in Section 5.1.5.

Approximately 4 manweeks of utility effort would be required at

each plant. The NRC effort to review and. approve or disapprove ~
of the changes would require about 4 manweeks of technical staff

time and about 2 manweeks of management and legal review. In
i

addition, costs of about S800 for Federal Register Notices would

be required.
I These are the costs and efforts associated with each

plant technical specification change. There are about 96 plants

whose specifications would have to be changed to meet the

proposed Appendix J requirement. The overall impacts are as

follows:

Attribute Impact

3Industry Implementation,10 S (-1832 to (-)1059 (5% rate)
(-) 830 to (-)1056 (10% rate)

3NRC Implementation,10 S (-)l064
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5.2 APPENDIX J CHANGES WITH UEGLIGIBLE OR NON-QUANTIFIABLE
IMPACTS

The following discussions relate to those changes in
the proposed revision of Appendix J which were judged to have
very small and/or non-quantifiable impacts. The format is the

same as that used in the preceeding section. They are included

here because, at least on the surface, they may appear to be

significant changes relative to the existing Appendix J rules.

For each of these changes the material which f ollows discusses

the basis f or the conclusions that the impacts, if any, will be

small.

5.2.1 Preoperational Test Recuirements

5.2.1.1 Proposed Appendix J Requirement
III. A.1 Preoperational Test. A preoperational

Type A test must be conducted on all primary contain-
ments and must be preceded by the acceptable completion
of:

(a) A visual inspection of the accessible inter-

ior and exterior surf aces of the containment system f or
deterioration which may af f ect either the containment

structural or leak tight integrity,

(b) Type B and Type C tests,

(c) A containment isolation system f unctional

test, and

(d) A structural integrity test.

5.2.1.2 Changes Relative To Existing Appendix J
The proposed Appendix J specifically calls f or comple-

tion of Type B and C tests and a structural integrity test prior
to the preoperational Type A test. This requirement was not

explicitly called for in the existing Appendix J.

5.2.1.3 Quantification of Impacts

The structural integrity test is required to satisfy
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ASME Code requirements. Therefore, the specification of the

| completion of this test prior to the Type A test can only ef f ect

when the structural integrity test is needed, not if it is

needed. It may require rescheduling of the structural integrity

test, but the net impact is small.

The requirement f or Type B and C testing prior to the

preoperational Type A test could potentially impact all plants

not yet in operation. This item could impact the preoperational

schedule for these plants. Net impact, how ev e r , is expected to

be small since, with adequate forewarning and adequate planning,

the schedule impact, if any, should be small.

5.2.2 Type A Test Frequency

5.2.2.1 Proposed Appendix J Requirement

III. A (3) Test Fr equency. The interval between

the preoperational and first periodic Type A tests must

not exceed three years, and the interval between subse-

quent periodic Type A tests must not exceed four years,

unless a longer interval is specifically approved by

the NRC staff. This could result in another preopera-

tional teet if the initial fuel loading is delayed such

that the three year interval between the first preoper-

ational test and the first periodic test is exceeded.

If an additional Type A test is perf ormed under the

provisions of Section IV.A. of this Appendix, the Type

A test interval may be restarted.

5.2.2.2 Changes Relative to Existing Appendix J

The existing Appendix J test f requency. f or Type A tests

is directly coupled to the 10-year ASME inservice inspection

interval f or mechanical systems and components. The net effect

is to change the maximum periodic retest interval from roughly 3-

1/3 years to less than 4 years. The requirement for a Type A

test during the 10-year inservice inspection has also been

dropped.
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5.2.2.3 Quantification of Impact

Based on the present refueling cycle being normally 18

mon th s, the actual Type A test frequency will remain essentially

the same. The available data indicates that the utilities

conduct Type A tests every 3 to 4 years, with few exceptions.

(Ref. 8). Scheduling of a Type A test at times other than when

the plant is in a shutdown f or ref ueling or f or the 10-year

inservice inspection would not be advantageous to the utility.

Removal of the explicit requirement for a Type A test during the

10-year inservice inspection could benefit some plants. These
plants would have to be on a schedule that allowed them to wait

until the next ref ueling outage f ollowing the 10-year inservice

inspection. The present data available does not allow quantifi-

cation of this change. While the proposed Type A test f requency
will allow a slightly more flexible schedule for the Type A test,

the overall eff ect will be very small.

5.2.3 Retesting Pollowing containment Modification or
Maintenance

5.2.3.1 Proposed Appendix J Requirement
,,

IV. Special Leak Test Requirements

(a) Containment Modification or Maintenance. Any
modification, repair, or replacement of a component
which is part of the containment system boundary that
may affect containment integrity, must be f ollowed by
either a Type A, Type B or Type C test. Any modifica-

tion, repair, or replacement of a component subject to
Type B or Type C testing must also be preceded by a
Type B or Type C test. The measured leakage f rom this

test must be included in the report to the Commission,

required by Section VI of this Appendix. The accept-

ance criteria of pa ragraphs III. A. (7) , III.B. (4) , or

III.C.(3), of this Appendix, as appropriate, must be
met.
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5.2.3.2 Changes Relative to Existing Appendix J

The revised Appendix J is more specific, not by
; ref erring to major repairs as in the existing Appendix J, but by

ref erring . to changes that may af f ect containment integrity. Also,
j-

| the requirement that repairs to B and C type components be pre-

ceded as well as followed by appropriate testing is a clarifica-

tion.

5.2.3.3- -Quantification of Impacts

Additional testing and reporting for repairs, modifica-

tions, or replacement of penetrations or other areas of the

containment boundary that were previously considered " minor" will

now be required.

The evidence to date indicates that most nuclear plant

utilities, as a matter of ccurse, retest containment penetrations

.f ollowing any repairs, modifications, or replacement of these

items which could affect containment integrity. Therefore, the

proposed clarification to retest following such actions will

have a small impact, if any. Changes to Type B and C penetra-

tions must be preceded as well as followed by testing t6 deter-

mine the "as found" condition. Therefore, some additional test-

ing ~will be necessary.

The reporting requirements associated with' this pro-

posed change to Appendix J represent an increase relative to the

existing Appendix J. This is true since a broader range of

repairs, modifications or replacements affecting the containment

boundary must now be reported, as wellias inf ormation pertaining

to the "as found" condition.

The eff ect of this requirement has already been covered

4 in the discussions in Sections 5 .1. :2 , 5 .1. 3 , a n d 5 .1.18. No

further quantification of this change is necessary.
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5.2.4 Secuence of Periodic Tests

5.2.4.1 . Proposed Appendix J Requirement.
V. Test Methods, Procedures and Analyses.

B. Combination of Periodic Type A, B and C Tests.

Type B and C tests are considered to be done in con-

junction with the periodic Type A test when performed

during the refueling outage. The licensee shall per-

form, record, interpret, and report the tests in such a

manner that the containment system leak tight status

can be and is determined on both an "as f ound" basis

and an "as lef t" basis, i.e., what its leak tight

status was prior to this periodic Type A test together

with the related Type B and C tests, and what its

status was following the conclusion of these tests.

^

5.2.4.2 Changes Relative to Existing Appendix J

This change provides ~ definition of how Type A, B and C
tests are to be treated in conjunction with one another. This is

lacking in the present Appendix J. . The proposed change also clearly

specifies that the containment leak tightness must be determined

on an "as f ound" basis as well as "as lef t." Determination of

"as found" is not clearly stated in the present version of Appendix

J.

5.2.4.3. Quantification of Impacts

The potential existed f or abuses, intentional or not,

that could result -in finding and fixing all existing leaks just

prior to a Type A test, so that a truly leaky containment would

not fail its Type A test. The utility would in f act be complying

with the letter of the law but not its intent. This should help

limit such potential practices in the future.,

The impacts of this change have already been discussed

in Sections 5.1.2, 5.1.3, and 5.1.8 and no f ur th e r qua ntifica tion
has been attempted.
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6.0 COST ESTIMATE BASIS

Two types of costs are important f or the Appendix J

analysis: labor and replacement energy. The f ollowing sections

list the assumptions, sources, and estimating procedures used to

compute each type of cost for this task.

6.1 LABOR COST ESTIMATES

6.1.1. General Assumptions

Several general assumptions were made in arriving at

the cost estimates:-

f o Labor costs are incremental with respect to the
activities involved. Although utility and NRC

i

| personnel would be employed and paid regardless of
whether Appendix J was revised or not, the cost ofI

labor is considered to be a true incremental cost.
This presumes that utility and NRC personnel would
be fully occupied on productive tasks in the
absence of Appendix J revision.

o In addition to wages paid, the associated f ringe
. benefit component of labor cost is also considered

i to be an incremental expense. The time of plant
and government management, over and above that
directly expensed, is also considered to be
incremental. Other overhead and G&A expenses
are not considered to be incremental costs.

o Equipment and materials associated with activities
defined in this study are considered to be either
non-incremental or trivial in terms of' cost.

o All non-government personnel associated with
Appendix J activities are assumed to be direct
utility employees. Although it is possible that
contract help would be utilized in certain
circumstances by some utilities, potential cost
diff erences are very small.

6.1.2. Wage Rate Determination

The derivation of average hourly base ~ (i.e., excluding

f ringes and overhead) wages f or the diff erent occupations
~

involved is based on data f rom a variety of published and
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unpublished sources.. As needed, these wages have been adjusted
to 1984' dollars. The main sources used for this task were:

o Bureau of Labor Statistics, U.S. Department of
Labor, Industry Wage survey: Electric and Gas
Utilities. February 1978, Bulletin 2040,
Washington, D.C., November 1979;

o Bureau of Labor Statistics, U.S. Department of
Labor, Industry Wage Survey, Electric and Gas
Utilities By None DOL Regions, October 1982,
Washington, D.C., April and May, 1983;

BLS survey data for selected utility occupations were
used to extract appropriate wage rates. The BLS data are
typically preferable due to their national scope and high degree
of reliability. For some occupations, however, par ticularly
managerial (e.g., supervisor) and professional (e.g., reactor

engineer), wage rates are excluded f rom the BSL survey. In these

cases, information solicited f rom TVA and other nuclear operators
w as employed. NRC labor rates were taken at the top of the GS
scale for management and legal staff and two grade levels lower
for technical ~ staff. Wage rates by labor category are shown in
Tabl e 6.1.

It should be recognized that the wage rates used here
are based on approximate national averages. As with most
industries and firms, the job specifications for a particular
utility plant are unique, and salary levels, in turn, differ with
these specifications.

6 .1. 3 . Geographic variation

Labor rates vary with the regional location of the

nuclear power plant. These differences may be due to the degree
of unionization and urbanization, the local cost of living, and
local wage scales. To reflect these differences in the labor cost
estimates, geographical adjustment f actors were developed. These
factors were then used to develop a low and high cost for each
labor activity.
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Table 6.1

Industry Labor Rates

Labor Category Wage Rate (S/hr) Wage Plus Overhead (S/hr:

Management & Legal 38.00 67.00

46.00
Test Coordinator 26.00

46.00
Shift Coordinator 26.00

46.0026.00Data Engineer
26.00 46.00

Support Engineer
30.0017.00Mechanic

Data Technician 15.00 26.00

11.00 19.99
Computer Operator

NRC Labor Rates

Labor Category Wage Rate ($/hr) Wage Plus Overhead (S/hr

Management & Legal 32.00 47.00

Technical Staff 28.00 41.00

i

.
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BLS wage data for nine DOL Regional Offices were

reviewed to determine wage level dif f erences f or the same

occupation. These differences for selected occupations were then

compiled and compared to develop an appropriate range of labor

cost variation. A range between i 12 percent of the base, or 88

and 112 percent, was selected for the geographical adjustment

factor in the low and high case.

NRC wage rates were not adjusted f or regional variation.

6.1.4 Fringe Benefits

The base wage ranges for the dif f erent occupations must

be adjusted by an appropriate f actor to account for f ringe

benefits. At a nuclear plant, this factor includes the standard

fringe expenses -- compensation insurance, social security, and

annual leave -- as well as added costs related to licensing,

training, safety, and other activities peculiar to a nuclear

operation. These added costs, in turn, t,ypically cause the
benefits factor at a nuclear plant to be slightly above that at

conventional ~ generating facilities.

For this analysis, the benefits factor for utility

employees was selected to be 1.70. This factor was based mainly

on information presented in:

Myer s, M. L.. , Fuller, L. C., and Bow ers, H. I.,

Nonfuel Operations and Maintenance Costs for Large
Steam-Electric Power Plants-1982, Oak Ridge National
Laboratory, Oak Ridge, Tennessee, Publications Nos.
NUREG/CR-2844 and ORNL/TM-8324, September 1982.

Fringe benefits for the Nuclear Regulatory Commission
were assumed to be 40 percent.

6.1.5. Management Factor

The activities represented by direct labor costs

include first level supervisory personnel. In addition,

containment tests are critical activities that command the
attention of top-level plant management. (Although corporate

attention is also involved, this analysis is confined to on-site-

- personnel only). Using LWR staff requirements as detailed in
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DOE's Energy Economic Data Base (DOE /NE-0051, 1983) i.t was
determined that the time for top administrators (plant manager,

assistant plant manager, operations superintendent, and

maintenance superintendent) would amount to approximately five
percent of the base wage bill. Salaries for these administrative

positions were based on TVA experience, adjusted for benefits and

to 1984 dollars. The same f actor was assumed to apply to NRC

| labor.

6.2 REPLACEMENT. ENERGY COSTS

i

| 6.2.1 General Methodology

Replacement energy costs were derived f rom a recent

i study sponsored by the Cost Analysis Group of the U.S. Nuclear

Regulatory Commission. These study results are reported in:

| U.S. NRC, Replacement Energy Costs for Nuclear
Electricity Generating Units in the United States.
NUREG/CR-4012, October, 1984.

This report, prepared by Argonne National Laboratory,

estimates seasonal replacement energy costs for potential short-

term shutdowns of 108 nuclear electricity-operating units. Cost

estimates are derived from probabilistic production cost

simulations of pooled utility system operations.

In deriving relevant replacement energy costs to be

applied specifically to this task, several overall assumptions

were made:
o outages are equally likely in any season;

o daily cost is equally applicable to any hour of
the day; and

o current costs in real terms would be maintained
over the life of the plant.

6.2.2. Specific Methodology

One problem specific to the Appendix J analysis is that

replacement energy costs must reflect the geographical distribu-

tion of two subgroups of nuclear plants. One subgroup is that

currently using half-pressure Type A tests; the other is that
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' sing full-pressure tests. In order to calculate the distributedu

replacement energy costs (based on NUREG/CR-4012), the nine re-
gions of the North American Electrical Reliability Council (NERC)
must first be mapped into the five NRC regions. NRC Regions are

defined in terms of NERC Regions as follows:

ERC EERC

Region I = NPCC + MAAC
Region II = SERC
Region III = ECAR + MAIN + MAPP - (Cooper + Ft. Calhoun)
Region IV = ERCOT + SPP + (Cooper + Ft. Calhoun)
Region V = WSCC - Ft. St. Vrain

Next, NRC Regional replacement costs are averaged by
season, with a range established by the high and low cost

-seasons. . Plants not operational in 1985~are not included.

Finally, taking the following distribution of high- and low-pres-

sure test plants, a weighted replacement energy cost range is
established.

Number of Plants

Low Pressure Tests High Pressure Tests

Region I 5 19
Region II 17 12
Region 11! 9 15
Region IV 0 9

Region V _1 _A
34 63

The~resulting national average replacement energy costs are:

Plants using Type A low pressure tests: $13,500 to S18,040/hr

Plants using Type A high pressure tests: $14,833 to $18,971/hr

6.3 VARIATIONS IN TIMING
Revisions in. Appendix J 1ead to changes in costs

incurred (or saved) in the future as well as in the present. In

the case of future costs recurring at given frequencies, present

values.are calculated in conventional fashion using discount'

rates of both five and ten percent.
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These calculations are somewhat. complicated in the case

of plants not yet in operation. In these cases, present values

are first determined in the year of first operation and then

further discounted to the present. Thus, even for one-time costs,

variations in interest rates will produce slight differences in

present values. Also, for future reactors, the same percentage is

assumed to use low-pressure Type A tests as the current population

of reactors.

The summary tables presented in Section 1.0 show

results at both levels of discount. Note that 26 years of

remaining life are assumed for existing reactors and 30 years for

new reactors.

6.4 OTHER INFORMATION

In instances when Type A retests are avoided, detailed

estimates of' labor, equipment, etc., savings have not been made.

Using industry -estimates collected by G. Arndt of the NRC, a

representative cost of S200,000 per test was selected (not in-
i

cluding replacement energy). Also, costs for Federal Register
'

Notices supplied by S. Feld of the NRC are applied, although the

values are virtually insignificant.
'

Maximum and minimum values shown are true extreme values.
For instance, maximum downtime hours are always combined with
maximum applicable replacement energy costs, etc. The likely

distribution of costs is actually clustered much more closely to the

mean of the range.
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7.0' UNCERTAINTIES AND LIMITATIONS

There are many f actors that influence the uncertainties

associated with this cost analysis. Some of these factors are

the amount of data gathered and reviewed, assumptionc made,
predictions made about future practices based on past perf or-
mances, variations in utility practices, and limitations in man-

power and time.

There is a vast amount of data which could potentially
be usef ul. In the NRC Public Document Room alone some 600 to
1000 potentially useful documents exist. The schedule and man-

power available f or the conduct of this ef fort dictated that only
~

a fraction of this available data could be obtained, reviewed,

and factored into the results obtained. Our review of Contain-

ment Leak Rate Test and Local Leak Rate Test reports showed that

the desired information was of ten rather sparse. In order to

supplement this data, discussions with NRC regional inspectors
and various utilities were conducted. Time and manpower con-
straints limited the number of discussions held. In spite-of

these limitation, investigators f eel that the inf orm'ation ob-

tained is representative of the current situations relative to

containment leak rate testing, and that it provides a meaningf ul
base for estimating impacts due to proposed revisions to Appendix
J.

A second f actor that impacts the uncertainties is the

extrapolation of past trends and practices to f utur e trends and

practices. Utility practices can change due to changes in man-
agement philosophy, regulations, technology, etc. The prediction

of the number of future test f ailures will be impacted by imple-
mentation of changes called for in the revised Appendix J. For
exampl e, the Corrective Action Plans called f or may significantly
reduce the number of test failures. However, the extent of the

reduction in test failures could not be quantified for these

types of potential effects. For aspects such as this, therefore,

past trends ~were assumed 'to be reasonable predictions of future
events.
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Variations in practices and responses from one utility
to another will impact the uncertainties. An example of this

.would be in the. expanse and scope of Corrective Action Plans.
One utility might opt f or increased testing of all B&C type
penetrations while another might only concentrate on those pene-
trations giving repeated problems. Whether or not a utility

would opt f or the increased B and C testing in place of one or
more penalty Type A tests is'another variation. In our discus-

sions with various utilities, all indicated that they would

rather do the increased B and C testing, although it is f elt that
they would need to do a cost comparision between the options
before making a firm decision.

Where firm data was not available, some assumptions had
to made. One of these assumptions is in the number of manhours

involved in the development of a Corrective Action Plan. We

based our assumption on what we f elt it might take a firm such as
ours to carefully analyze previous test data, review previous
repair and f ailure histories, plan a program to achieve the
desired goals with minimum cost and exposure, meshing of the
tests and repairs with other plant schedules to minimize down-

time, obtaining management approval, etc. The uncertainty asso-

ciated with this is whether the utilities would be more or less
effective in this effort.

Another assumption that was made concerns plant down-
time to perf orm penalty B'& C tests. The B & C tests are normal-
ly performed during refueling outages. For the penalty B & C

tests performed at times other than refueling outages, we have~

assumed no added downtime penalty. It is assumed that the utili-
ty as part of the. Corrective Action Plan would increase the test

and repair crew size to accomplish these tests in as short a time

as possible rather than incur a lengthy plant shutdown f or this
purpose. We have also assumed that these tests can be perf ormed
when the plant is down for other reasons.
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Because of insufficient resources and time, no effort

was made to dif f erentiate the impacts between BWR's and PWR's.

It is believed that this type of information would not be signi-

ficant in relation to- the net impact of the revised Appendix J.
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OCCUPATIONAL RADIATION EXPOSURES FROM LOCAL (TYPE B & C) AND
INTEGRATED (TYPE A) LEAK RATE TESTS

.

More than 20 Containment Integrated Leak Rate Test

(CILRT) reports submitted to the Nuclear Regulatory Commission by

the utilities were reviewed for information on the manpower used

and.the occupational radiation exposures received in conducting

both local (type B & C) and integrated (Type A) leak rate tests.

However, while the CILRT reports do contain information on the

performance and results of both types of tests, they do not

include data on either. manpower or exposures. Accordingly,

requests were made of 11 utilities to provide information on man-

power used and exposures received in conducting these tests.

Four of the utilities were unable to provide data within the time

period available. Of the seven utilities that did. provide data,

three were able to provide 'information on manpower, and six were

able to provide exposure data.

From the three utilities that were able to provide

j manpower data, it appears that local leak rate testing (Type B &~

| C) can be accomplished in the course of a refueling outage

(typically six to ten weeks) by a three to five man crew

consisting of two to four technicians and a supervisor.

Integrated (Type A) tests require 10 to 20 persons two to three

days to set up, and a crew of three to five technicians and a

; supervisor per shift to conduct. The information received is not,

' ' sufficient to determine if there are any differences between the

manpower requirements at BWRs and PWRs.
The six utilities that.could provide exposure data gave

the following data for 10 of their units:

A-1
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1

Reactor Approx. . hearof Occupational Exposures
-Type Power Level Initial <(Man-Rem)

(MWe) Operation Type B & C Type A

E PWR 500 1974 0.7-1.3 ND

G E ' BWR 500 1972 5-8 2-3-

E PWR 800 1977 2.7 0.1

E PWR 800 1981 3.3 0.1

W PWR- 700 ~1972 2.3 0.4

H PWR- 700 1973 4.0 0.6

GE BWR 800 1972 6.5 1-2

- G E BWR 800 1972 7.0 1-2
.

H PWR 800 1975 10-12.5 <1

H PWR 800 1977 10-12.5 <1

The exposure. data provided for the local leak rate

' (Type B & C) tests for the first eight units include-only

exposures received in conducting the initial tests and any

required retests. The data provided for the last two units -

include exposures incurred in making all necessary repairs.

Since the number of valves and penetrations requiring repairs is

highly plant-specific, depending upon plant age, equipment
.

supplier, and general housekeeping practice at the utility, these

; data should be thought of only as illustrative and extrapolations

-made only with caution.

The data for the integrated (Type A) . tests include

s'etup of the instrumentation, walkdown of containment,

manipulation and. verification of valve positions, and the conduct

. of the tests themselves.

We have averaged the occupational exposure data

obtained to derive generic leak test exposures for use in ;

evaluating the impact of the Appendix J changes. Using all of

A-2
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the BWR data, we obtain an average exposure f or Type B & C leak
tests in BWRs of approxin.ately 7 man-rem. The cerived average
exposure for Type B & C leak tests in PWRs (neglecting the data
f or the last two units in the Table f or reasons described
earlier) is approximately 3 man-rem. A weighted average for all

LWRs, assuming one-third BWRs and two-thirds PWRs, is roughly 4
man-rem.

The- average 'radiaticn field f or Type B & C leak testing
can also be derived by making some assumptions about manpower
used in conducting the tests. We assume approximately 100
penetrations (including valves) at each plant, roughly 1 1/4
hours of time for testing each penetration, and two maintenance
personnel plus aproximately 20% of an H.P. technician in
conducting the tests. This results in approximately 275 man-
hours in the radiation field for the conduct of the Type B & C

tests at a generic LWR, and an average field of roughly 15
mr/hr.

Similarly, average exposures for Type A leak tests were
obtained. The average exposure for Type A leak tests in BWRs is
approximately 1.8 man-rem. For PWRs, the average exposure is
roughly 0.3 man-rem. Therefore, for a generic LWR, the average
exposure for conducting a Type A leak test is roughly 0.8 man-
rem.

We also solicited exposure data for air lock leak rate
tests, which indicated radiation fields inside the air locks of
f our plants ranging f rom 1 mr/hr to 40 mr/hr. The highest level
was f or a BWR which perf orms leak rate tests on the ascension to
power, a practice which does not appear to be prevalent. For

plants which are shutdown during the air lock leak rate tests,
'

the range of exposure rates is 1 to 10 mr/hr. For generic
~

exposure rate estimates, we would propose to use a value of 5
mr/hr inside the air lock. De n rates outside of the air lock
range from insignificant to 10 mr/hr. The high value is for the

plant which performs leak rate tests on the ascension to power.
For generic exposure rate estin ates, we would propose to use a
value of 1 n.r/hr outside the air lock.

A-3
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Manpower estiirates for sir lock leak rate tests range

f rom 1 can-hour to 6 man-hours. The high vElue is for a PWR in
^ which strong backs are installed, a practice which is apparently

rare at PWRs.

i
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B & C Testing Rather Than More Type A Penalty Tests. The best estimate is that the
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e,r reactors. All dollar impacts
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from 5% to 10%.

(

\-

\
k \

ooco..~r ...L,m - . u,pos,onc..,ro s ,...,.g,vr,..

'
Power Reactors 10 CFR Part 50, Appendix J
Modifications Leak Tests Unlimited
Cost Analysis ,. ucu rv et.u,,,c.no.

Operating Costs , r 4, ,

. .oe n....s,on saoso naa Unclassified
, r. _,

Unclassified
17 NvvetR OS..GES

3 pesCE

_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



. . . . . . . _ _

y:. U2iTED STATES: ,,u,,, et,,, ,,,,1 1Ay137113
: NUCLEAR RE'ULATORY COMMIS!!O" 12 0 55 E O 78 e 7 7

Pos'act a nas *aio 0;
. WASHINGTON, D.C. 20555 US NRC *^5 'C O- TlgCAGM-DIV 0 P W, ' t, T P R- PDF NURES Psawit =. o p -

- OFFICIAL BUSINESS P,0 {&
.

k' - C555 2-
A- PENALTY. FOR PRIVATE USE. 6300 W A S H I fil'I CIl $'
=

0
pOzy-
o -

g >pz
a
^0Fz j.
Ea\:D O,<
o "U
Om
2<
HE
h 5z
E (z 1n
my
zO

~&aO.
O nm n-

. r_ "I3 -
ON:

- 9 >1
w -

$
:E
DE+m>
"lOmOz
Oo
mX
ou
z 'r 5Cm
0>
m*
>H
2m
7M
O cn
:E m
mO
"U :D
"O 7

>Ez
H>
(n :D
'<-

cn

$
H
m

.

E-
cU
m
"U

$
$

_ _ - _ _ _ _ _ _ _ _ -


