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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION :

NFFICF OF NUCLEAR REACTNR REGULATION
Harold R. Denton, Director

In the Matter of

)

)

COMMONWEALTH EDISON COMPANY )

(Zion Nuclear Power Station, ; Docket Nn., 50-295
)

Unit 1)
AND ALL LIGHT-WATER REACTORS (10 CFR § 2.206)

DIRECTOR'S DECISION UNDER 10 CFR § 2,206

INTRODUCTION

On March 6, 1985, Zinovy V. Reytblatt (Petitioner) submitted a letter
pursuant to 10 CFR § 2,206 to the Director of the Office of Nuclear Reactor
Regulation seeking an immediate postponement of all containment leak rate
tests performed for light-water reactors pursuant to the Commission's
requlations in this area, specifically, 10 CFP Part 50, Appendix J. The
primary concern raised by the Petitioner was the alleaed use of incorrect
weighting coefficients in the air mass equation used for determininag actual
containment leak rates. Specifically, Petitioner alleges that incorrect
weighting coefficients were utilized in determining the containment leak rate
for the Zion Station, Unit 1.

On March 8, 1985, Petitioner submitted a second letter to the Director
of the 0ffice of Nuclear Reactor Requlation alleaina that certain computer
software developed bv Volumetrics, Inc. and utilized at a number of nuclear

facilities, including the Zion Unit 1, to determine containment leak rates,
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aces nei function correctly and consecuertly réy leau to ncorrect

determinations of certeirment leak rates. Petitioner ruguested that actions
be taken to ban the use of he scftware in question until it has beer "Gebuyyen"
and reviliceted.

Or April 22, 1985, I eckrovlecyec receipt of both the Farch € arc lerch 8,
1985 letters frer the Petitiuner and inforiec the Fetiticner that both letters
would be considered together as a Petition pursuant tc 1C CFR § 2.206 and
that appropriate action would be taken on the issues reised in the Petition
within a reesurclic tme. 1 also have consicered @ subsecuent letter from the
Petitioner dated April 30, 16€f in rveaching iy decision., My gecisicr ir this

natter Toullows.,

DISCUSSION

The Petitioner has been involvec 11 the techrical issues associated with
containment leak rate testing rethuccicgies for a number of years.
Petiticier's ectivities have beer focusec upor (1) eriticizing the current
methods used to assure adequete cuntainment leak rates and (¢ sugrestino
what Petiticrer wetlo consider to be improvec retheds to perform containment
leak rate tests. The LKL Statf has also been active in reviewine the adequacy of
the Cormission's regulatiors regercing containkient leak rate testing. Leak rate
testing of light-water reacior containments is a substantial underteking. Wrile
the Commission's present requirements for leak rate tecting continue to pruvide
reasonable assurarce that the public health arc sefely 1s adequately protecivd,
theee requirenents are now over 1l yeers Jle and a substantial base of experierce
exists to apply in seeking inprovenents to the regulations. In fact, cre redifi-

catfon to 10 CFR Part 50, Appendix J, in the aree of Type B tests was made.
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See 45 Fed. Reg. 2330 (198C) arc 45 Fea. Reg. 62,769 (196U). The NhL Sio 't
has uncerway the review of leah rete testine requirements with a vitw tu see
whether ciher noc:fications to these requiremerts are appropriate. Petitiener
is well aware uf these ectivities and has participated in ihen over the years,
including participetion in the activities of lorkirc Crovgp FLE-50.0 of the
Standarce Committee of the American Mucleer Scciety, the entity carrying cut
¢ cetailed review and examinatior ¢f nethedclogies appropriate for aceciitc
cortainment leak rate testing. The Petitioner has also presentec his concerns
with respect tc containment leak rate testing ¢irectiy to the NRC Staff on
many occasions in the pest 1 both written and oral forr,  Irceed, 1 have
jssued twice before Divector's Decisions pursuent to iC CFR § 2.206 dealing
with Petitiorer's ccrcerns v this area.l Consequertiy, buth the nuclear
industry erG the hkC Staff have long had the bercfit of Petitioner's views
vith respect to containment leak rate lLStfPQ.z

The current Petition raises esserticlly three issues. First, the
Petition alieges that the equaticn usec tu calculate containment air mesc ot
ery civen time is wrong. This issue hes been raised by the Petitioner ir the
past arc, ir fact, was the subject of an eariter Lirector's Decision issued by
this office.3 As notec ir y earlier Decision, the equation used in the
standarcd of the Arerican Wuclear Society (AhS; enc the American National

Standards Institute (AhSl)‘ tor calculation of cuntainrert air mass is not

1 Cormunwealth Edison Company (LaSalle Ceurty Station, Units 1 and Z) &1e
Ali Light-later Reactors, DD-84-6, 1¢ NEC £01 (1964 ); Commonwealth Ecisc
Company (Zion Nuclear Power Station, Unit 1), DD-85-2, 21 NRC ¢7C
(January 23, 1965.)

é It should be rcted that the Commission has plecec leak rate testing for

water-cooled power reeciure on its Regulatory Agenda. See 0 Feu. heg.

16154 et seq. (Ppril 29, 1985).

See LD-C4-6, supra, at 894,

1/ANS 56.6-T0F1, "Containment Syster Lechage Testing Requirements”.
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"wrong" as allegec by ihe Petitioner. The manner in which the nean
containrent temperature is calculated four uce it the eguation, howeyer, 15
wportant. In this regarc, FLSI-PIS 56.8-1981 does not prescribe how to
celeulete the mean containment tempereiure. LEither a mass-weighted near
terperature or @ vulunie-weighteG hieal tenperature would be acceptable if the
leak rate testing is properly Cuncucted tu assure stable cunditicre erd the
test date are properly evaluated. In essence, the equation is correct, but
inadequately defincs the temperature terti by allowing the essurption of a
uniform density thrcughcut the containment. The aensity we, rot, however,
be unifort: beceuse the temperature niay not bLe unifcrm. Herce it is
importart tc e2ccure thet the test is conductec uder steble conditions.
Within the rence c¢f tenperature variations experiercec at tests conducted at
nuclear facilities, the cifference in leak rates using the essunption of
urifern censity has no safety signiticernce. Corcecuently, while this is er
eree where improvement may be made. such an iniprovefient would be more correct
technically but would pruduce nc reanincful change in the conduct cf
cuntainment leak rate tesis.

The sceerd iesue raised by the Petitioner cuncerns the use of the su-
cailed weighting coefticients in determining containment leak rates end the
allecetion that such weighting coefficients may be manipulated tu reach er
acceptible result. This issue is alsu the subject of ny earlier Dec‘is‘lon.E Fe
noted in my earlier Decisior, e preperly conducted lesk rote test veuld rot
contain the types of deficiencies allegea by the Petitiorer such as the use

of unjustified weighting coetficients. Such manipulation of data




veule be @ violation of the Commassion's regulations and would subject

1icercees to NRC enforcement actign. In agecition, to ensure compliance with
the Corpiccion's requirenents regaraing leck rete testing, NRC inspectors
regularly observe the tests concucted by licensees &l cccurert the results of
their observations 1in lispection Reports.

The third icsue raised by the Petitioner cuncerns alleged inadequacies in
certain software usea o concuct centainment leak rate testirc. The
Petiticrer alleges that the Volupetrics cumjputer prograi for processing leek
rete test Gata aves not perform agaiiicn erc/or division correctly whick
conseauently may lead to underestinating leak rates t the degree that such
leak rates veuld appear U be within normal 1ikits. The Petitioner suggests
that such may be the cese with respect to Zion Unit 1 lead rite testing, and
suggests that cther facilities may be employing the sane cefective software.
Petiticner further alleges that the Vuluretrice computer program has a
"fraudulent" option which perrits goubling of the weighting cuericients and
that this "fraugulent" option has beer veed during the November 1983 7icn tesi
and poseibly alsc in the July 1964 Zion test.

The Volumetrics computer prograf (software) was usec i1 cenéucting the
November/Decerter 1SCA containment integratec jeak rete test (CILRT) at the
Detroit Ediscn Conpary's Fermi Unit 2 plant. NRC irepecters, as a matter of
course, independertly verify CILRT results. In the case of the Fermi Unit 2
test, the LEC 1nspectors found that the Volumetrics computer program produced
sccepteble results. There was no eviderce ¢f any manipulation of subvuiuie
weighting coefficients to biee the deta. Specific data sets from this test
have alsu beer checked for alleged inadequacies ir the Volumetrics software,
and it has been determinec that the Volumetrics conputer program correctly
processes the data. Corsequently, the staff has not feurc it recessary W

review the Volumetric software itself. Also, contrery tu statements made Ly
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U. §. KWICLEAR REGULATORY COMMISSION

LCCRET MU, 50-295

COMHUNWEALTH D150 COMPANY
7100 WUCLEZE FOVER STATION, UNIT 1

1SSUANCE OF DIRECTOR'S DECISICH UKDER 10U CFR 2.206

————— . —— O

AT COMMERCIAL MUCLEAF FOMER FACILITIES

Notice is herchy giver that the Lirector, Uffice of huclear Reactor
Regulation, has fccuea ¢ "Decision Pursuant to 10 CFE ¢.2UC" concerning the
letters dated lereh & anc karch &, 1965 (Pet1tion) filec bty Cr. Zinovy V.
Reytblatt requestirc &r irtcoiate postponenent of cunteinkert leak rate
tests for a1l light-water reactors aid oebuceire and revalidation of certain
computer softwore used in determining leck retles.

The Petition further alicges that the Zion Unit 1 conteinrent leak
rate test perfornea in July 1984 was in errcr eic, thercfore, the Petitioner
concludes that the 7icn Uit 1 leak rates are in excess of reguletery limits,

The Directer, (ffice of huclear Reactor Regulatiun, hes determined to
deny Petitioner's veyuest pursuant to 1U CFR ¢.206. The rezscrs for this
decisior are erplained in the "Uirector's Lecisicr urder 10 CFR 2.206"
(DD-85- 10 ) which is eveiisble tor public inspection ir. the Comrission's
Public Documert Peer loceted at 1717 K Street, MNk. heshington, DC 20555,
and at the local pubiic cocument roow for the 7iun Steticr, located at

2600 Emmaus Avenue, Zion, I1lirois 60099.
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A copy of the Decision will be filed with the Secretary for Commission's
review in accordance with 10 CFR 2,206 (c).
Dated at Bethesda, Marylard this 3rd day of July.
FOR THE NUCLEAF REGUL.ATORY COMMISSION

2 LA,

Harold R. Denton, Director
0ffice of Nuclear Reactor Regulation
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Mr. Harold R. Denton, Director ,A.,,.//:":;j,u‘/'d 7/
Cffice of Nuclear Reactor Regulation Rl 7 0 ’Aj, /
U. §. Nuclear Regulatory Commission o o gV T ’,,,4/' s
Washington, DC 20555 N LT "7/4(/"’ # EG,‘;y’/ﬂ s '/’—)
)7 ‘—‘; ’ L { v -
Dear Mr. Denton: ' ,,fw’* / (u/), Q’u 'x’ (9-
' ~ ' ¥

SUBJECT: APPEAL OF MARCH R, 1985 REGARDING VOLUMETRIX LEAK RATE COMPUTER PROGRAM

This letters acknowledges receipt of your letter to me of April 22, 1985 in which

you inform me that my Appeal will be handled pursuant to 10 CFR 2.206, and that

you decline to take an immediate action referring to Mr. Rehm's letter of Pebruary

20, 1985. You have enclosed a copy of a notice that has been filed with the Office
. of the Federal Register. -

1. In my Appeals of March 8, 1985 the contents of Mr. Rehm's letter of Pebruary
20, 1985 was discussed. It was shown that no relevant substance had been presented
in it that would justify the use of computer programs that do not perform
addition. Purthermore, Mr. Rehm's letter is not technical. It does not address the
proof of hazardous situation that might have resulted from the use of faulty
computer program that I had requested to terminate, which technical proof is
contained in both, my initial emergency relief petitions of January 9, 1985 and in
mv Appeals of March 8, 1985.

Therefore, your reference to Mr. Rehm's letter as basis for your decisiom is not
consistent with 10 CFR 2.206.

I insist that the inability of a computer program to perform addition, the proof
of which you have been presented with, mandates an immediate suspension of its use
in safety related calculations. Accordingly, your action is kindly sought with
this regard.

2. It appears that your determination on my March 6, 1985 Appeal wich may, indeed,
require days or even weeks as a reasonable time span, is going to be used as an
excuse for not preparing a timely determination on my March 8, 1985 Appeal. The
reasonable time span for your determination on the latter is estimated as a few
hours if manual calculations are used. Instead of manual calculations, a pocket
calculator can be used which will reduce the reasonable time for determination to
a few minutes. I kindly suggest that my Appeals be considered separately, as
submitted. I insist that your determination on my Appeal of March 8, 1985 be made
in a matter of days.

1 shall expect to receive your response in 10 (ten) working days.

Sincerely,
505040160 850430 7 (/‘D. '7L',7" >/
DR~ MISC = { Cuf il \liaf}
FDR Zinovy V. Rdbhtt, Chair ;
Department of Mathematics and L /F
i
Ar Lame! Dpparion s Lo e Compu‘.i76s) 5%5325 -t W - ey
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DD-85-
¢ UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

OFKICE OF NUCLEAR REACTOR REGULATION
Harold R, Denton, Director

In the Matter of
COMMONWEALTH EDISON COMPANY

(Zion qgclear Power Station, Docket No. 50-295 -
Unit :
_ AND ALL LIGHT-WATER REACTORS (10 CFR § 2.206)

DIRECTOR'S DECISION UNDER 10 CFR § 2.206
INTRODUCT ION
On March 6, 1985, Zinovy V. Raytblatt (Petitioner) submitted 2 letter

pursuant to 10 CFR § 2.206 to the Director of the Office of Nuclear Reactor
Regulation seeking an {mmediate postponement of 211 containment leak rate
tests performed for light-water reactors pursuant to the Commission's
regulations in this are2, specifically, 10 CFR Part 50, Appendix J. The
primary concern raised by the Petitioner was the alleged use of incorrect
weighting coefficients in the air mass equation used for determining actual
containment leak rates. Specifically, Petitioner alleges that incorrect
weighting coefficients were utilized in determining the containment leak rate
for the Zion Statfon, Unit 1. ,

On March 8, 1985, Petitioner submitted a second letter to the Director
of the Office of Nuclear Reactor Regulation alleging that certain computer
software developed by Volumetrics, Inc. &-d utilized at 8 number of nuclear

facilities to determine containment leak rates, including the Zion Unit 1,



does not funcﬁ}on correctly and consequently may lead to incorrect
determinationé of containment leak rates. Petitioner rtquested that actions
be taken to bah the software in question until 1t has been debugged and
revalidated.

On April 22, 1985, 1 acknowledged both the March 6 and March 8, 1985
letters from the Petitioner and {nformed the Petitfoner that both letters
would be considered together s a Petition pursuant to 10 CFR § 2.206 and
- that appropriate action gouId be taken on the 1ssues raised in the Petition

within 2 reasonable timev My decision in this matter follows.

"‘_l ‘/

DISCUSSION

The Petitioner has been involved in the technical issues associated with
contsinment leak rate testing methodologies for a number of years.
Petitioner's activities have been focussed upon (1) criticizing the current
methods used to assure adequate containment leak rates and (2) suggesting
what Petitioner would consider to be {mproved methods to perform containment
leak raté tests. Petitioner's activity in this aves parallels that of the NRC
staff which has also been active {n reviewing the adequacy of the Commission's
regulations regarding containment leak rate testing. Leak rate testing of
1ight-water reactor containments 1s a substantial undertaking. While the
Commission's present requirements for leak rate testing continue to provide
rcuionable assurance that the public health and safety is adequately
* protected, théie requirements are now over 11 years old and 2 substantial
base of experience exists to apply in seeking improvements to the
regulations. ‘!n fact, one modification to 10 CFR Part 50, Appendix J, in the



ares of Type B tests was recently made. See 45 Fed. Reg. 2330 (1980) and 45
Fed. Reg. 62.ip9 (1980). The NRC Staff has underway the review of leak rate
testing requirements ufih a view to see whether other modifications to these
requirements are appropriate. Petitioner is well aware of these activities
and has participated {n them over the years {ncluding participation in the
activities of Working Group ANS-56.8 of the St;ndurds anuniyféi of the

_Aner1cln Nuclear Society, the entity carrying out a detailed review and

.

examination of methodologies appropriate for adequate containment leak rate
testing. The Petitioner has also presented his concerns with respect to
containment leak rate testing directly to the NRC Staff on many occasions in
the past in both written and oral form. Indeed, 1 have twice before had the
opportunity to issue Director's Decisions pursuant to 10 CFR § 2.206 dealing
with Petitioner's concerns in this area. 1/ Conseguently, both the nuclear
industry and the NRC Staff have long had the benefit of Petitioner's views -
with respect to containment leak rate testing. 2/

The current Petition raises essentially three issues. First, the
Petition alleges that the equation used to calculate containment air mess at

any given time is wrong. This issue has been raised by the Petitioner in the

1/ In the matter of Commonwealth Edison Company (LaSalle County Staticn,
Units 1 and 2) and Al Light-Water Reactors, DD-84-6, 19 NRC 891 {1984);
In the Matter of Commonwealth Edison Company (Zion Nuclear Power

Station, Unit 1), DD-85-2, ___ NRC __ ( Januery 23, 1985.)

2/ 1t should be noted that the Commission has placed leak rate testing for
water-copled power reactors on §ts Regulatory Agend2 [staff to provide
~ most recent citation to the Regulatory Agenda including Federal Register
cite, NUREG cite and date].



past and, 1h ipct. was the subject of an esrlier Director's Decision

{ssued by this office. 3/ As noted in my earlier Decisfon, the equation used

in the standa?h of the American Nuclear Society (ANS) and the American
National Standards Institute (ANS1) 4/ for calculation of containment afr mass is
not wrong as alleged by the Petitioner. The manner {n which the mean
;ontainment temperature 1s calculated, however, is important. - In this regard,
ANSI-ANS 56.8-1981 does not prescribe how to calculate the mean containment
gemperature. Either mass-weighted mean temperature or 8 volume-weighted mean
temperature would be acceptable {f the leak rate testing is properly conducted

o assure stable conditions and the test data 1s properly evaluated. In
essence, the equation {s correct technically but oversimplifies and thus
{nadequately defines the temperature term by allowing the assumption of 2
uniform density throughout the containment. The density may not, however, be
uniform because the temperature may not be uniform. Hence it is {mportant to
assure that the test is conducted urnder stable conditions. Within the rang; of
temperature variations exporienced at tests conducted at nuclear facilities, the
difference in leak rates using the assumption of uniform density has no safety
significance. Consegquently, while this 1s an area where {mprovement may be
wade, such an {mprovement would be more correct technically but would produce’

no meaningful change in the conduct of containment leak rate tests.

3/ See DD-84-6, supra, at 894. -
. & ANSI/ANS 56.8-1381, “Containment System Leakage Testing Requirements”.



The secoﬁﬁ‘issue raised by the Petitiorer concerns the use of the so-
called weighting coefficients in determining containment leak rates and the
allegation tﬁi& such weighting coefficients may be manipulated to reach an
acceptable result. This issue 4s also the subject of my earlier Decisfon. 5/
As noted in my earlier Decision, & properly conducted leak rate test would
not 1ikely be flawed by the types of deficiencies alleged by -the Petitioner
such as the use of unjustified weighting coefficients. Such manipulation of
-data would be a violation of the Commission's regulations and would
subject licensees to NRC enforcement action. In addition, to ensure
compliance with the Commission's requirements regarding leak rate testing,
NRC inspectors regularly cbserve the testﬁ conducted by licensees and
document the results of their observations in Inspection Reports.

The third {ssue raised by the Petitioner concerns alleged {nadequacies
in certain software usec to conduct containment leak rate testing. The
Petitioner alleges that the Volumetrics computer program for processing leak
rate test data does not perform addition and/or division correctly which
consequ@ntly may lead to underestimating unacceptable leak rates to the
degree that such leak rates would appear to be within normal 1imits. The
Petitioner suggests that such may be the case with respect to Zion Unit 1
leak rate testing, and suggests that other facilities may be employing the

same defective software. Petitioner further alleges that the Volumetrics

§/ 1bid, at B94-B9S.
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computer prog;'juin has & fraudulent option which permits doubling of the :
weighting coefﬂcicnts and that this fraudulent option has been used during
the November 1983 Zion test and possibly also in the July 1984 Zion test. IN SfRTA '
[Staff here to discuss these allegatfons. In addition, Staff to discuss how
the NRC 1nspector; employ an independent conputer program with the so-called
*correct” 930!1’.%!; to verify test results].

While the Petition raises three general concerns, Pcti’uoner makes &
number of a1legat10n5"vh1ch are specific to the Zion Unit 1 facility. Parti-
cularly, the Petitioner contends that the July 1984 containment leak rate
test for Zion Unit 1 ns.perfomd with a severe violation of regulatory
requirements. The Petitioner argues that the July 1984 containment leak rate
test at Zion Unit 1 may have used the Volumetrics software pemitting doudbling
of weighting coefficients end incourrect addition and/or subxtracﬂon. Further,
the Petitioner argues that meaningless “verification” tests were performed
during the Zion Unit 1 test on July 29, 1984. The Petitioner alleges that 2
verificatfon test failed andy that,following the failure, the reasons for the
failure were not analyzed. Inctead an "unlawfully short test® with the same
{ncorrect weight coefficients used earlier was performed and “successfully”
verified. Petitioner questions this approach as no repair was done between
tests and containment conditions for both tests were {dentical. The Peti-
tioner further argues that, based on his analysis of certain data sets for
the Zion Unit 1 test of July 1984, and upon his use of more realistic weight

coefficients, he has concluded that the Zion Unit 1 containment leak rates

are in excess of regulatory 1imits. ) [Staff here discuss the allegations
specific to Zion). { INSQQ{ B



INSERT A

The Volumetric's computer program (software) was used in conducting the
November/December 1984 containment integrated leak rate test (CILRT) at the
Fermi, Unit 2 plant. NRC inspectors, as a matter of course, independtly verify
CILRT resuIts.M In the case of the Fermi,

Unit 2 test, the NRC inspectors found that the Volumetrics computer program
produced acceptable results. There was no evidence of any manipulation of
subvolume weighting coefficients to bias the data. Specific data sets from this
test have also been checked for a11eged'1nadequac1es in the Volumetrics
software, and it has been determined that the Volumetrics computer program

correctly process2s the data.

Contrary to statements made by the Petitioner, the Volumetrics software has
never been used for the integrated leak rate testing of the Zion
contaihments. Again, the staff has independently verified that the computer

program used in the Zion tests produced correct results.



INSERT B

As stated above, the Volumetrics software was not used in the Zion tests.
Nevertheless, the Petitioner presented a data set of nine temperature readings
for a particular SubvOl ume $etmrtedtombefrona-dion—tact) to show that the
Volumetrics computer program does not correctly calculate “the average

. containment temperature. The Petitioner, however, mistakenly included the
readings of two channels (numbers 4 and 14) that had been declared
"out-of-service" throughout the course of the test. Therefore, the computer
program in use (not the Volumetrics prog'ram) was averaging, correctly, the
readings of the seven “in-service" channels. The staff also is not aware of any
*fraudulent” doubling option in the Volumetrics computer program, as the
Petitioner alleges. In any event, such an option could not have been used in

the cited Zion test since the Volumetrics computer program was not used.

With régard to the Petitioner's allegations concerning the velidity of the
verification test for the July 1984 Zion test, the NRC's Inspection Report’
describes the circumstances of the verification test and concludes that the

test did confirm the acceptability of the CILRT. T EEEENCE THE
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| CONCLUSION
petitionér sought immediate suspension of all containment leak rate
testing and immediate tnitiation of actions to ban the use of Volumetrics
software until it is debugged and revalidated. For the reasons stated in
this Decision, the petitioner's request for relief is denied. As provided
by 10 CFR § 2.206(c), & copy of this Decision will be filed with the Secretary

for the Commission's review.

Harold R, Centon, Director
0ffice of Nuclear Reactor Regulation

Dated at Bethesda, Maryland
this day of May 1985.
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March 6, 1985

Mr. Harold R. Denton, Director :
Office of Nuclear Reactor Regulation

U. S. Nuclear Regulatory Commission

washington, DC 20555

APPEAL
In the Matter of
COMMONWEALTH EDISON COMPANY ON THE EMERGENCY RELIEF
(Zion Station, LaSalle County DECISION

Station)

AND ALL LIGHT-WATER REACTORS

)

INTRODUCTION

On January 9, 1985, I, Reytblatt Zinovy V., in accordance with the provisions
of 10 CFR 2.206, filed an emergency relief petition with the Office of the
Executive Director for Operations seeking an immediate postponement of all
integral containment leak rate tests until the NRC position on determining the
weight coefficients is worked out and validated, the petition being supported by
calculations of p. 2, a) on Pages 3, 4 of Exh. A. Continuation of integral leak
rate testing under the present no-rule situation regarding the determination of
weight coefficients, may lead to underestimating abnormally high leak rates to
the degree that such leaks would appear to be within normal limits. Such
misrepresentation according to Appendix J to 10 CFR, Part 50, constitutes a
hazard to the puklic safety. The petition cites the Zion, Unit 1 containment
where these weight coefficients were obviously incorrect which was confirmed by
a failure of a verification test, as a containment where the estimate of the
true leak rate is in excess of legal limits.

My petition, as stated in the NRC letter to me of February 20, 1985 (Exh. B),
has been considered by the NRC staff, and was found to be providing an
unsufficient basis for emergency relief on the part of the NRC. The NRC Decision
has not been supported by any essential calculations, discussion or references.

BACKGROUND

1. The ILRT (Integrated Leak Rate Test) is the ultimate, and the most important
test to assure public safety in a case of a reactor accident involving release
of radicactive substance into the containment building.

The general criteria for the testing are set forth in Apprndix J to 10 CF?, Part
50, which cpecifies the testing methodelogy as presented in Ref. 1. Actu 1
testing is drone, mostly if not exclusively, on the exemption basis. Mostly, the
Ref. 2 and F«f. 3. are used for guidance,. These faulty cdocuments have b-en
pending wi the NEC for endorsement for nany years, the endorsement having been
ot Popaauisity. Bantiow i 0 (.rl:“ zu‘v_““:s Procnsd in the g " S “éc.
o s [ *n21401¢65 BSOE06 5
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denied.

2. References 2 and 3 call for pressurizing a containment and monitoring
pressure P and temperatures T at selected points as functions of time. The air
mass, W, as a function of time, is subsequently determined in all actual tests
performed within the U.S.A. in accordance with the equation:

-th: kP/(ZaT), Za=1;, ocx; 0.1 (1)

where o(“ are certain coefficients ("weghting coefficients”), and K is a
constant. This equation is an approximation to the equation:

W, = KkP/|Tav (2)

RONE

that is, when the number of instruments is increasing, and the maxa(" is
decreasing, the difference betweenwwtandw' ,oecomes smaller than any
designated small number. ANS

3. The leak rate, L, is defined as a ratio of the air mass change,d‘w, to the
initial air mass,||[,, per 24 hr. in percent, taken with the opposite sign,~ d"W/W'o
. It follows from the Eq. | that

_ dp ' d: 8T ) + (3)
=gt (B AET) v €
where symbol & is self explanatory and E is, generally speaking, smaller than

other terms. Current actual calculation of L is simply a statistical processing
based on Eq. 3.

4. Obviously, by assigning a(‘- or changing these coefficients, a significant
change in the "determined" leak rate can be achieved. Regrettably, the d"z-'are
usually of different signs. Assuming, for example, that 'T,' =1°PF and that ’T; =
=-10F we see that when d, = o(a_-0.0S, then the contribution of sensors #1 and
#2 to the "determined" leak rate is O. If, however, in fact o, =0.02 and A, =
=0, 08 theg the error in the "determined" leak rate is 3x(0.08-0.02) x10°%
x100%/500 = 0,3€%v/day which is five times more than the whole allowable leak
rate fcr Zion and fifteen times more than the total allowable error! This
example is based on realistic assumptions. With the conservative assumptions,
error may be 50-100 times in excess of an allowable leak rate and 200-500 larger
than the allowable error.

Any value of the leak rate can be "determined" from any set of the raw data just
by changing the weight coefficients which is often done through the "locking
out” option of computer programs for leak rate calculations. This was done on
both, LaSalle and Zion plants.

5§, Neither of References 1, 2, 3 provide guidance for determining the weight
coefficients crucial for correct testing results. One of the methods still in
practice is to assume them to be'all equal!"Another deficient method is dividing
the total containment volume into a few subvolumes and assuming that sensors

falling into the same subvolume have the same weight coefficients. s method
may be justified for compartmentalized containments where partition fcllows
physically existing boundaries. For such containments as Zion 1, the re sults are

obviously wrong. For ex. mple, (see Exh.C ) by cbservation we see that there is
no reason why coefficieits of sensors #| and # ) should be equal.
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6. Although there is no guidance for determining of weight coefficients in the
present regulatory documents, there is a provision for a so-called
"verification" procedure . This procedure as set forth in Ref. 1, 2, 3 is
fallacious. After the calculated leak rate, Le , has been "determined", an
additional known leak, L,n , is superimposed, and the overall 1edk,t°/, is
"determined” in the same manner. If the following equation (approximately)

5 Lov'Lc ELRI) (4)

then the assumed weight coefficients are believed to be correct. Obviously, Lo,
and L: may both be incorrect and satisfy the Equation (4). For example, assume
that the real leak rate is 0.5%/day, and the "calculated" leak rate is 0.1%/day
(which is a very realistic scenario). An additional leak of 0.l%/day is
superimposed, so that the real leak becomes 0.6%/day. However, the "calculated"
leak rate may turn out to be only 0.2%/day. Since 0.2 - 0.1 = 0.1, the Eq. (4 )
is satisfied and the leak rate is reported as 0.1%/day whereas in fact it is
0.5%/day. ’

The above analytical considerations are fully substantiated by worked examples
in Ref. 5 and Ref. 6.

7. The same statement is substantiated by absurd "negative" leak rates
"determined" from actual raw test data. Of course, there re no negative real
leaks but there is a lot of fraud, incompetence and a fau ty methodology which
allows to "determine” any leak rate from any set of the riw data.

8. The same statement is further substantiated by the absurd and unlawful
practice of repeating a failed verification test until it "comes out" using the
same weight coefficients. If there is any merit in a "ver.fication™ test why the
practitioners of the art never analyze the basic assumptions about the weight
coefficients after an unsuccessful "verification" test? What makes a
"successful" verification test more credible than an unsuccessfull test (Zion,
1983; Zion, 1984)?

9. Without any prejudice of bringing the following reason and any reason other
than stated in my emergency relief petition to obtain your decision on temporary
suspension of leak rate tests, I state that the conventional physics does rot
acknowledge the Eq. ;L for the gas mass. The conventional physics eguation well
known for at least 200 years ("the ideal gas law") is:

‘M[CORRECT - K j; dV (S)

-r

v

. >r due to the incorrect Eq.2 or due to the approximation to the wrcng

e on in the form of Eq.| has been investigated in Ref. 6 theoretically, in
Ref. 6, 7, 8 on worked examples and in Ref. 9 on actual data. With the exception
of a few initial tests and tests under uniform conditions which are not
realistically expected to occur without "equalizing-stabilizing", the use of the
wrong Eq.‘ ’ l_nay induce unacceptable errors.

10 Pefore proceeding to the discussion of the NRC decision on my petition, a
bri f evaluation of relevant documents is deemed to be important.

a) As early as 1969, the Ref.]Q confirms that the Fa.lis incerrect;

b) Several Reports submitted to Chairman of the ANS Group 56.8 in 1977-
estahlish that the current methodclogy of leak testing is faulty 'Ref. 11);




c) June 1982. The Ref. 5 presents an example of the use of the wrong equation;
d) Fall, 1982. The NRC initiates a study of the effect of the wrong equation on
actual raw test data (Ref. 9 ). Several bad tests have been identified and
covered up.
e) January, 1983. A petition to Mr. Palladino for suspension of the faulty
testing has been kindly submitted. The supporting Ref. 5 proves that
"equalizing-stabilizing" and absence of a scientifically sound method for
determining the weight coefficients are safety concerns. Petition has been
denied, and no technical discussion to justify the denial has been presented.
f) April, 1983. The asssessment of the current methodology is presented to the
NRC (Re.. ). No technical response to this submittal on the part of the NRC has
ever been presented. A few comments on the Ref. 6 can be found in Ref. 7
including comments on the weight coefficient problem. I quote from the page 48:
" An important definition missing from the ANSI/ANS document is that concerning
the sensor weighting factors. ...no clear technigue is known to exist for
determining them.....A technique for determining weighting factors... should be
developed..." '
g) April, 1983. A proprietory document is presented to the NRC containing a
method for finding the weighting coefficients. I quote trom the Page 10 of the
- proprietory document prepared by ORNL: "...Ref. 2 (ANSI/ANS Standard-Z.R.) does
not contain a method for verifying the weight coefficients....Reytblatt proposes
a technique for verification. These coefficients are of extreme importance in
the mass calculations and must be correctly evaluated and verifyied. Reytblatt's
procecare is the only one known to be available at present." The NRC refuses to
cooperate in the development of the method.
H) July, 1983. Petition to Mr. Palladino. No positive response.
J) January 5, 1984, A presentation is given to the NRC at the meeting on LaSalle
(Ref. 12). Without any prejudice to further investigation of improprieties
involved in preparation of your decision of March 16, 1984 (which I am familiar
with) on the petition of Mr. Gogol of CANP, the following comments apply to your
decision:

i) Regarding LaSalle data - you are in violation of 10 CFR, Part I, Subpart A in
general and, specifically, of Paragraph 9.4 thereof by withholding the requested
records;

ii) Regarding the validity of the test - you are in violation of 10 CFR, Part
50, Appendix J through non-compliance with AN3 N45-1972 which requires that no
weighting coefficients shall exceed 0.1 whereas the Exh. g clearly shows the
weight coefficient of the sensor #27 in excess of the legal limit;

iii) Your discussion of deficiencies in the present methodology is non-technical
and it is not, therefore, appropriate to indulge in exposing all numerous false
or irrelevant statements contained in your discussion at this juncture. Such
analysis was done, and it was shown that with the exception of a few trivial
statement, all your statements are either incorrect or irrelevant.

For example, on Page 4, line 12, you say: "...the equation presented in
ANSI/ANS 56.8-1381 for calculation of containment air mass is not wrong.."
Flease, compare this to Page 49, line 16 from the bottom of Ref. 7: "...the
EXTRAN formulation (This is a euphemism for the conventional physics ideal gas
‘aw equation - Z.R.) of the air mass equation is technically correct while the
ANSI/ANS equaticn is not, because it is based on the invalid assumption that the
centainment &ir temperature is uniform.™

Another example is of more sericus nature. 1 invite you to Page 8, line 13:
“,..Dr. Reytblatt has made a number of submittals to the NRC from May 26, 19%%7
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to July 26, 1983 critiquing ILRT methodology. These submittals were uncolicited
and classified by Dr. Reytblatt as proprietory."™ This is a deliberate lie. Not a
single of my submittals criticizing the ILRT methodology has been classified as
proprietory. It is true that I submitted a proprietory document. However, this
document does not discuss the errors of the present methodology and is neither
referred nor used in the documents dealing strictly with criticism of the
present methodology.

Your next sentence gives us a clue: "Consequently, no detailed discussion of
these submittals is presented here. However, the NRC has reviewed these
submittals and the overall conclusions...(you present four conclusions-Z.R.)."
I kindly submit that the lie about proprietory status of documents containing
criticism of the present leak rate methodology was invented precisely to avoid
any technical discussion of the subject. I am familiar with four proprietory
documents prepared by the NRC or its consultant in response to my proprietory
document. One of these responses, indeed, contains a discussion of a few of my
comments from one of my non-proprietory submittals. However, all the comments
from these non-proprietory submittals discussed in the NRC consultant's review
are either supported or claimed to be unimportant, none being shown incorrect.
As to your four conclusions on Page 8, they are obviously incorrect: (1) the
fraudulent Zion tests required NRC action; (2) the notion of "proper
stabilization" which was invented by Mr. Huang of NRC,is a nonsense. No wonder
that he never stated what these conditions are. The notion of
equalizing-stabilizing as used presently is meaningless and may serve as a tool
of fraud (which actually occurred during fraudulent Zion tests); (3) all my
findings ard statements are independent of any assumptions. However, the present
metridology is based on the assumptions which can not realistically be expected
to occur; and (4) whether my "refinements" would alter the calculated leak rate
- or not, is irrelevant to the fact that the current methods are faulty.

iv) Please, be advised that the so-called Summary of the Meeting prepared by Mr.
Schwencer grossly distorts the truth (compare to Exh. D)

v) Another deception is the numerical comparison of the results obtained using
the wrong ANSI equation and the conventional physice equation from a set of
LaSalle data (Exh. F ). This example suggests that there were only 8 instruments
whereas in fact, there were 28 in effect and 2 "locked out" instruments. Another
possibility is that the example uses scme sort of averaged data. However,
averaged data should not be used - this is what physics tells us, because the
average temperature concept is mearingless for the gas mass determination.

K) March 15, 1984. The faulty methodology is exposed at the ACRS Meeting(Exh. G)

L) June 12, 1984. The Draft Regulatory Guide prepared by Mr. Arndt and based on
the deficient methodology is withdrawn from the ACRS by its own author.

M) July, 1984. Fraudulent Zion tests officially classified as deficient. New
tests are performed with severe violation of rules.

N) December, 1984, The faulty Draft Regulatory Guide is not submitted to CEGR.

0) rch, 19685, The faulty Draft Regulatory Guide is not submitted to CRGR.

P) Leak rate testing using the faulty methodolegy continues with possible
ceptance of tainments with abnormally high leak rate.

R) Xo investic-tion of past tects is done., The raw test data are nct made
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available for an independent review.

DISCUSSION OF THE NRC DECISION

In his decision Mr. Rehm (a) acknowledges receipt and consideration of my
petition; (b) confirms that the technical material in the petition has been made
known to the NRC previously; (c) expresses satsifaction with the NRC review of a
representative sample 1984 Zion test average temperature calculation based on
current practice; and (d) states that my comments will be considered in the

|
1. Contents of the decision.
preparation of the "regulatory guide addressing ANSI/ANS 56.8-1091."

new issues have been raised by my petition.”
2. Evaluation of the NRC response.

(a) My analytical proof of the fact that any value of leak rate can be
X "determined” from any set of the raw data (Page 3,4 of Exh. A) neither has been
responded nor any reference disproving this fact has been brought by Mr. Rehm;

(b) My worked example illustrating grave consequences of the use of the wrong
mass equation has not been responded;

(¢) My charge that the absurd "negative" leak rates "determined"” based on
current practice, has not been responded nor any reference containing a
plausible explanation of these absurd results has been brought;

(d) My charge that the present “"verification" test is meaningless has not been
respor.ded nor any reference to the contrary of my statement has been presented;

{e) I charged that there was a severe violation of Appendix J to 10 CFR, Part S0
during the July, 1984, Zion test in that that when after the "unsuccessful"
verification test, the basic assumptions of the test were not analysed but,
instead, an unlawfully short test with the same obviously wrong weight
coefficients, was performed and "successfully” verified. Since no repair was
done between the tests, the containment conditions were identical during the
first and the second tests. If the verification procedure had any merit, then
the results of these tests should be identical. If they are not identical, then
the most conservative result should have been chosen, that is, rejection of the
test and reassessment of its basic assumptions.

Based on the first 43 data sets (the only data made available to me), and based
on more realistic-conservative weight coefficients, I have established the real
leak rate of the Zion, Unit 1 containment in excess of the legal limits. If the
test were performed correctly, the wrong weight coefficients would have been
detected, the estimate of the real leak rate would have been determined and the
leaking paths would have been repaired as required by law.

This my charge has not been addressed in Mr. Rehm responce. His reviewing of

|
My petition is denied "since the review of prior correspondence reveals that no
|

|

|

\

|

test average temperature calculation has nothing to do with this particular
|

charge.

(f) Compari=~n between my charges and the NRC Decision arguments shows that
these argurents as icdentitied above are either trivial ((&) and (b)) cr
irrelevant ( (¢) ) and incorrect ( (d); rlease, see Exh. H which is an cfficial

FOTA liet cf comments and which does not contain any of my corments).



(g) My petition contains a new technical issue - invalidity of the Zion test. In
addition to that, since other technical issues have not been addressed by the
NRC on the technical level, and since no action has been done to stop the wrong
testing, my petition in accordance with 10 CFR 2.206, provides a justified basis
for emergency relief on the part of the WRC. .

REQUESTS

1. Overturn the NRC decision of February 20, 1985 and immediately suspend all
ILR testing until a scientifically sound methods of determination and
verification of weight coefficients are developed.

2. Immediately stop using the wrong gas mass equation.

3. Please, be advised that 10 CFR 2.206 does not allow use of the arguments
which are not substantiated. As shown in p. 10, J), Page 5 above, your decision
of March 16, 1984 employed unsubstantiated and deceptive arguments. I request
that your decision of March 16, 1984 be made null and void.

4. Please, be advised that 10 CFR provides for severe penalties for those
preparing false statements. I kindly submit that an investigation be started
immediately into the activities of Mesrrs. Arndt, Huang, Shapaker, Schwencer and
Novak to determine to what degree, if any, a malicious intent to deceive the
CANP was present in their actions. )

I shall expect to receive your response in 20 (twenty) working days.
Sincerely,

/5. @1{%)‘#

Zinovy V. Reytblatt, Chair

Department of Mathematics and
Computer Science
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Mr. T. A. Rehm, Assistant for QOperations
office of the Executive Director

for Operations
U. 8. Nuclear Regulatory Commission
washington, D. C. 20555

Dear Mr. Rehm:

SUBJECT: LEAKAGE RATE TESTING

Thank you very much for your letter of October 30, 1984, responding to my
letter to you of September 29, 1984. I received the Zion test data in early
November. The present letter discusses your response and contains requests
(REQUEST 2. and 3.) which I am hereby petitioning to treat separately as
emergency relief requests.

BACKGROUND

For more than two years I have been submitting evidence to the NRC that the
present methodology of leak rate testing is faulty to the extent that a ny
"good" value o f leak rate canbe "determ ined"
us ing this methodology.

I maintain that I have not received a technical response from the NRC to my
technical submittals containing a eriticism of the existing methodology.

I maintain that to prevent fraudulent and/or erroneous tests such as Zion
tests some immediate actions are necessary; 1 proposed some such actions but
nothing has been done so far.

Furthermore, I suggest that there are attempts underway to perpetuate this
situation and to cover up the bad tests.

THE CONTENTS OF MY LETTER 70 YOU OF SEPTEMBER 29, 1984

1. The contents of my previous letters to you and to Mr. Ross is brought out.
Basically, I complained that I had not received a technical response from the
NRC, that the ORNL Report had addresscd only a few of my comments and had
fou:d no errors in them, and that even those of my comments which had been
sup, rted by the ORNL Report, were completely ignored in the praft Regulatcry
Guide, and that my request to Mr. Palladino ‘or banning the ¢ b v iously
errvoneous features of testing had not been responded.

N

701 WARRKEN WILSON COLLEGE ROAD  SW ANNANOA, NORTH CAROLINA 28778-2099 (704) <¥b-33¢

/\!Il'u;‘\ ul

N - ———y



2. The contents of your letter of September 7, 1984 was briefly presented.
pasically, you informed me that the NRC accepted some of my comments and
disagreed on others (no clues to identification provided), and that you
intended to proceed with redrafting cf the Reg. Guide and that the "results
and conclusions of the NRC staff review process were documented in the
February 13, 1984 memo from E. G. Arndt to R. D. Thompson."

3.In the following discussion it was demonstrated that not a sindle comment
of my of those which had been addressed to by the NRC or its consultant, was
proven to be incorrect. The discussion was followed by a conclusion
summarizing the findings, and by requests of which the main were:

A. Provide a list of the basic comments to be incorporated into the
redrafting process of the Draft Regulatory Guide.

B. Form an ad hoc committee or call for a meeting to conduct a constructive
discussion of the leak rate methodology.

C. Review those parts of my submittals which have not yet been addressed to
and provide a debriefing meeting with the reviewers who have evaluated the
"Critique".

D. Prepare a positive response to my letter that I sent to Chairman Palladino
and please immediately ban the use of the wrong equation and of
equalizing-stabilizing.

E. Conduct an investigation into the activities of Mr. Arndt related to the
cover-up of bad tests and impeding with comment review and with rulemaking.

F. Provide adequate leadership for efficient rulemaking related to the leak
rate testing.

THE CONTENTS OF YOUR LETTER

1. You confirm the NRC intenticn to abolish a Rule which, in compliance with
the Atomic Energy Act, specifies the methodology (ies) allowed for testing.
Instead, you express your support for a "no rule” situetion when the NRC
staff would arbitrarily allow any methodology including the wrong BN-TOP-1 or
ANSI/ANS 56.8-1981.

2. You state that "a regulatory guide is being prepared as the endorsement
mechanism for ANS1/ANS 56.8-1981."

3. You state that "the more current draft of the guide is planned", that "it
will be issued for a formal public review" and “comments will be invited when
it is ready for a formal public review". These comments "will then be
eventually addressed in a Public Comment Resolution Memo which will be made
available when the regulatory juide is issued in final form."

4. You express a belief that availability of the Zion test data, the ACRS
reponse, the FOIA request outstanding to ORNL in regard to acquiring their
data, and the Division of Contracts response, would respond to the items 1
cddressed in c¢ur meeting (of Octoker 5, 1984) and my requests for informat.on
contained in my letter of Septerber 29, 1984.



5% You express a disbelief that actions in regard of my reguests A. through
F. as shown above, are appropriate.

DISCUSSION

The numerals refer to your statements as expressed above. '

1. I believe that the American people will never accept your danéerous
attempt to destroy a law in favor of a judgement of an executive. The several
fraudulent Zion tests (approved by the NRC!) provide an additional argument
for a strict Rule to secure the public safety instead of relying on the NRC
staff. The most urgent problem of today is to identify all the fraudulent
and/or invalid tests which are among thcse accepted by the NRC staff.

2. Your confession is extremely significant. The ANST/ANS $6.8 is a faulty
document. It has been pending with the NRC for four years. Many comments
(including my comments) have been collected. Instead of responding to these
comments as provided by law, you rename the same faulty document and apply an
vendorsement mechanism." By one bold stroke you are trying to dispose of all
the existing obligations for responding to the already collected comments
(for example, your almost three years old promise to respond to my comments
would be thrown out). It is felt that the "endorsing mechanics" was
introduced to cause a further extension and, possibly, perpetuation of loose
testing under the pretext that more redrafting is needed.

Please, find enclosed my FOIA request for the disclosure of a list of the
documents containing or relating to comments on ANSI/ANS 56.8-1981 in the NRC

possession.

Since this letter is a public document I provide below the simplest proof
that the ANSI/ANS 56.8 allows "determination™ of any value of leak rate from
any set of the raw data. Please, consider th? ppeints a) through c) as the
materials supporting the emergency relief appeal (REQUEST 2.)

a) The ANSI/ANS 56.8-1981 states that

-w: KP/(ZO(.T)

wherew is the air mass, P is the air pressuu,T are absolute temperatures
at certain points and cXi are certain coefficients ("weighting
coefficients"). Therefore, the leak rate, /| , is:

W dP L~ 'Zd:ﬂ + €
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different signs which leads to a conservative error in leak rates up to
0.05/day which may be 50 times in excess of an allowable leak rate and 200
times larger than the allowable error,

Not only are these weight coefficients "calculated" using arbitrary
assumptions, but, also, the computer program developed by "Volumetrics" which
has a fraudulent option for doubling of weight coefficients, has been allowed
by the NRC. Furthermore, this fraudulent option has been used (for example,
in Zion, November 1983, test, and, possibly in July, 1984, test).

b) The following is the worked example based on the LaSalle test typical
data. The spatial temperature variation during the test was about 40°F, the
time dependent temperature variation was about 20°F. No pressure change is
assumed. Linear temperature distribution is assumed. A cylindrically shaped
containment of 1 unit in height is assumed. Millions of ideal temperature
sensors are assumed. With these assumptions, the gas mass according to the
conventional physics 1dea1 gas law is:

W= Kpj'rm

The wrong ANSI/ANS equation (l) becomes:

W=k p/ §Tex)ax

At the moment t=0, 'T’(x) So00+40x
At the moment t=12 hr., T()k) = $10U

Simple evaluations show that the leak determined using the wrong equation is
0. However, the real leak in this example is:

[ = 2520 -5 + 5540505 ) = 0.001S /day

Thus, the use of the wrong equation may lead to non-detection of a leak which
is twe times higher than allowed for the Zion, Unit 1 and the error is seven
times larger than the allowable error. It should be noted, that with the
truly conservative assumptions errors may be hundreds of times larger than is
allowed.

Many other "methods" to fudge the test results are described in my Report
which has not been answered by the NRC.

¢) The evidence that the present test methodology has yielded the wrong
results is abundant. For example, the so-called negative leaks as recognized
even by the NUREG-3549, are absurd. Obviously, the method producing absurd
results is inconsistent. However, many negative leak rates have been
"determined" using ANSI/ANS 56.8-1981l.

The points a), b), ¢) provide the triad: an analytical proof, a worked
example, and actual test results to substantiate a ban on all the tests using
the ANSI/ANS 56.8 or similar methodologies.

d) It should be noted that the so called "verification test", in its present
form, is mean.ngless as shown in my report by a worked example. This ¢rample
has not been addressed in any of the NRC or its consultant's docurents



'

Since this letter is a public document, I would like to present an elementary
analytic discussion, an example, and a brief discussion of actual
*verifications”.

i) According to ANSI/ANS 56.8, the test assumptions are "verified" when

Limp - Lus" ,-cont' S (2)

where Lirnp is a superimposed leak, L ¢ent is the containment calc-
ulated leak, and Lqsis the resulting calculate d leak. If
the assumptions of the test (to be verified) are not correct, then both
and L (ome¢ may not be correct, however, their di f ference may turn
out to be correct. Therefore, condition (2) proves only the incompetence of
its authors and nothing more.

ii) The situation is similar to that when you deposit $3,000 and a bad teller
“proves" that it was only $2,000. The teller adds a knowr. amount (say,
$1,000) and counts again the total. The bad teller finds the total to be
§3,000, He has "validated" his bau counting since $3,000 - $2,000 = $1,000,
that is exactly the added known amount. Unfortunately, "verifications" of
this sort are accepted in the area of nuclear safety as the following actual
event clearly demonstrates:

iii) A meaningless "verification" was performed during Zion test on July 29,
1984. It failed, which should have initiated (if the rules were followed) the
analysis of basic assumptions of the test. If the analysis were done
scientifically then important assumptions of the test would have been found
incorrect, an estimate of the true leak rate would have been found (which,
unfortunately, in this case was abnormally high), the leaking paths would
have been identified and repaired. Instead, a second "verification" of the
same assumptions was performed which "proved" that the test assumptions were
correct. With no explanation the first "verification” was rejected and the
second accepted. This resulted in acceptance of a containment with an
abnormally high leak rate. I am quite certain that this situation will be of
concern to the public.

3. You grossly distort the procedure for preparation and issuance of Rules
and Regulations as set out in 10 CFR.

a) Since you admitted that the future Reg. Guide is a "mechanism for
endorsement of the ANSI/ANS 56.8" then all the comments on the ANSI/ANS 56.8
collected in the past four years must be responded to prior to any further
work on the "mechanism."

b) The Draft Rule must be submitted to and discussed before the
ACRS. Such discussion, as shown by the transcripts, has not taken place
becauce of Mr. Arndt's withdrawal of the document,

¢) The Public Comment Resolution Memo must preceed the issuance of the
doc. «nt in final form to allow for corrections.

Your invitation to submit comments on the draft regulatory guide is
appreciated. There are plans underway to present this document to the CPGR

meeting. I am certain that you will extend your kindness ard provide me with

Lees
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UNITED STATES
\R REGULATORY COMMISSION

N T \e
NGTON, D € 20555

FEB 2 0 1985

Dr. 2inovy V. Reytblatt, Chairman

Department of Applied Mathematics &
Computer Science

Warren Wilson College

Swannanoa, North Carolina 28778

Dear Dr. Reytblatt:

This is to acknowledge receipt and consideration of your January 9, 1985
letter directed to me. The content of your letter has been reviewed by
the NRC staff with the following comments, which I am passing on to you.

The technical material in your letter has previously been presented by
you to the NRC staff in various forms, including written and oral
presentations. The staff has had continued dialogue with you on issues
related to containment leak rate testing extending over many years, which

has included extensive cerrespondence on the subject. The technical issues
raised in your most recent letter have al) recefved NRC staff consideration.
Although your specific reference to the software used in the 1984 Zion
containment integrated leak rate test is new, the underlying subject 1is

again that of proper use of weight coefficients, which has been previously
raised by you and considered by the staff, Tn any event, the NRC staff _W
has again reviewed a representztive sample 1984 Zion test average temperatureﬁ
calculation and is satisfied with the results, based on current practice.

Since the review of prior correspondence reveals that no new technical
jssues have been raised by your January 9, 1985 letter, the letter provides
an insufficient basis for emercency relief on the part of the NRC.

As noted in my letter to you of October 30, 1984, your comments will be
considered in the preparation of the regulatory guide addressing
ANSi/ANS 56.8-1031. We will follow our normal procedures with regard to
public input, and further cpportunities will exist for input from the p
at large, as well as from you.

Sincerely, /)
SR - 7 "
-

i}
/
T. A. Rehm '
Assistant for Operations
Office of the Executive Director
for Operations
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investigation. Th ridence against Mr. Arndt fully substan
investigati ; in the best interests of everybody

investigation as promptly as possible.

F. Facts speak for themselves. After ) "endorsement
mechanics”, the regulatory guide has beer ith its own author without
any attempt to defend his "mechanism." w scheduled for the
December CRGR meeting has been postponed. \ mended version is no
expected to be presented in March, 1985, according to some sources. Most of
the currently performed tests run on exemptions. This is an abnormal
situation. A shake-up in the Task leadership is imperative. If I understand
the Division of Resposibilities of NRC, running tests On an exemption Dbasis
is of concern to the Assistant Director for Operations.

REQUESTS
1. Please, respond positively to my regquests B through F as stated above.

2. Please, treat the request below as an emergency relief petition and
respond to this item in 10 working days:

Immediately ban all the integral containment leakage rate tests until
the NRC position on determining the weighting coefficients is worked
out and validated. For background see the present letter.

3. Please, treat the reguest below as an em ! relief petition and
respond to this item in 10 working days:

Immediately ban use c e computer software of the type used at Zion
a

test (Volumetrics) it is rewritten
Ban doubling of the weight coefficients.

For background see Enclosure 1.

i

nd revalidated.







EXTRAN, INC

Croge wEmray anD TwgoogriCay Mpggastm and Amay "'
> O 80X 1049
CHICASD LLINCIS ace9o

(312) 4771778 s

February 20, 1984

Mr. Edward M. Gogol, Research Director
Citizens Against Nuclear Power

220 S. State St.

Chicago, IL 60604

Dear Mr. Gogol:

Thank you very much for sending me my copy of Mr. Denton's letter of February
9, 1984 and for commissioning me to prepare”a discussion related to Mr.
Schwencer s enclosed materials.

Background.

On January 4, 1984 a meeting on La Salle Station Unit 1 leak rate test was
held at the NRC under Mr. T. Novack as Chairman. Immediately after the
meeting I put down notes of the meeting. Comparison of these notes with the
document prepared by Mr. Schwencer clearly indicates incompleteness of the
“Summary" and, possibly, malicious intent of its author to grossly distort the
real contents of the meeting by dropping out the most important points of
discussion.

In my letter of January 16, 1984 to you I already presented some of the
discussion at the meeting. Excuse me for presenting some of these materials
again. I am enclosing , also, my response to Mrs. Denton and Schwencer's
materials. As you know very well, I have never taken sides in your dispute
with the NRC providing strictly scientific services and openly opposing your
views on the nuclear energy. I regret that such gross distortion of truth as
is presented in Mr. Schwencer's letter forced me to use the appropriate
vocabulary.

NOTES OF THE MEETING ON LA SALLE UNIT 1 LEAK RATE TEST ON JANUARY 4, 1984

1. Mr. Novak opens the meeting. Several participants are taking notes. Mr.
Novak promises to make minutes of the meeting availabie to every participant.
He specifies no agendga and he invites the attendees to introduce themselves.

2. An employee of the NRC (Mr. Huang ?) introduces himself and states that
both the NRC and the industry are satisfied with the current state of Teak
rate testing. He claims that he is not familiar with my “Critique..." and asks
for a copy of it. He is explained that the document was sent to NRC almcst a
year ago and is available at the PDR.

3. Mr. Reytblatt introduces himself as a reoresentative of Mr. Gogol and
Chicago Cranch ¢f CANP concerning technical aspects of leak rate testing at

the La le\e Station Unit 1. He asks Mr. Novak about the agenda of the meeting.

He agrees that because !'rs. Arndt and Curns who are familiar with ali the



materials which Mr. Reytblatt had sent to NRC, did not attend the meeting, the
agenda should cover only the La Salle leak test.

4. Mr. Reytblatt states that the most important pieces of information
concerning the La Salle Unit 1 leak rate test was not made available to him by
his customer, CANP. He lists the following items: .

(a) Yocation of instruments;

(b) explicitly stated weight coefficients;

“{c) state of ventilation during the test;
(¢) individual temperature sensor readings; and
(e) individual pressure gauge readings.

4. The Com. Ed. represantative confirms that Mr. Reytblatt understood

correctly what weight coefficients had been used. Mr. keytblatt accepts this
explanation which answers his ftem (b).

5. The Com. Ed. representative assures that no fans were used during the test.
He adds that he personally opposes using fans and tries to avoid such .
practices. Mr. Reytblatt accepts tnis explanation which answers his item (c).

6. Mr. Reytblatt is shown sketches of instrument arrangement from a distance.
He requests photocopies of just two pages. He is denied these materials. He
insists that these two pages contain. vital information because it appears
that some of the weight coefficients, in reality, may have exceeded 0.1 which
would make the test invalid. The meeting agrees that this information is
essential. Mr. Novak promises to send these pages to Mr. Reytblatt directly.
Mr. Reytblatt accepts this as a compromise to his item (a) question.

7.The meeting agrees that individual temperature sensor readings are essential
in establishing leak rates. The Com. Ed. representative confirms tyhat
information in question is stored on tape and can be made available in a
matter of minutes although the printout would be voluminous (about a hundred

pages). Mr. Novak promises to send these materials directly to Mr. Reytblatt
for unknown reasons.

8. There is a disagreement on item (e). The NRC representative brings out two
contradictory reasons why such information (about 2-3 pages of computer
output.) should not be made available to the public: (i) because instrument
readings may have errors and (ii) because the readings should be close since
they should be close. Dr. Reytblatt indicates that (i) theoretical bounds on
pressure fluctuations within a containment require experimental verification
of such fluctuations; (ii) that in some cases up to 6 pressure gauges were
used during a test some of them showing substantial deviations in pressure
change from the average pressure change, and (iii) no regulato~y document
permits substitution of the average pressure for idividual pressure gauge
readings.

The meeting agrees that individual pressure gauge readings are essential for
leak rate datermination. Mr. Novak premises to send these two pages to Mr.
Reytblatt (instead of Mr. Gogol) or to send him a plausible explanation why
such i: “ormation should be withheld from the public.

9. At this point Mr. lovak invites gquastions to Mr. Reytblatt. Mr. Reytblatt
is stending at the blackboard. He is illustrating his answers by Jeriving
equations, bringing nrumerical examples, sketching etc. It should Le noted that
all tre meeting participants had conplete freedom to present a discussion and
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only Mr. Reytblatt actually seized such an opportunity.

Mr. Reytblatt received several questions, such as: (i) is it true that if the
conditions are stabilized then the correct method and the commonly used methcd
yield the same result? and (ii) what's wrong with the verification test?

Mr. Reytblatt answered these question and other gquestions to satisfaction of
the audience. The summary of his discussion is presented below in form of Mr.
Reytblatt's statements because none of these statements have been objecrec.

A. The present state of leak rate testing is unacceptable. Any vaiue of
the leak rate can be “determined” from any set of the raw data by
manipulations which are permitted by the current regulatory documents.

B. The correct equation of air mass calculaticn is: P
- W = tomst = dv

"r!
and the approximate equation for tests is: d:’
"W S CON&t' PZ-—;‘]—;;:)-

The commonly used equation
W= const 'P/(Z ,(,‘rr“’)

is not an approximate equation because the more instruments are used, the

closer the result is to the wrong equation:
W = tonst: P/j']'dv
v

C. When the temperature spacial distribution is uniform, the wrong equation
yields the same result as the correct equation. Such conditions may occur
(although not very ofte:) or may not occur naturally (they did not occur at
La Salle).

D. When there is no temperature change in the containment, both equations
yield the same L.R.=0. This did not occur at La Salle where temperature change
in time of 140 F has been recorded.

E. Realistic theoretical bounds ofy the error due to the wrong equation are
presented in Mr. Reytblatt's "Critioue" and conservative bounds have been
presented to the NRC in July, 1982 and January, 1983. These papers prove that
leaks ten and even hundreds times larger than allowable may not be detected
because the wrong equation was used. None of these papers have been responded
by the NRC.

F.Artificial attempts to “equalize" or to "stabilize" temperatures may
induce even greater errors (in terms of leak rates). These wrong practicies
were severely criticized by many practitioners of leak testing ( by Dr. Hill
of Bechtel, as an example). The whole notion of “stabilization" was invented
either for the purpose of cheating or it resulted from an obvious mistake
which my undergraduate stude.ts could spot in a few minutes. Worked examples
show that "stabilization” as presented in the regulatory documents is, at
least, meaningless, that is, abnormally high leak rates have not been detected
by these documents despite conditions being "stabilized".

G. "Stabjlization” as well as usage of the wrong equaticn should be
immediately banned.
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H. The so-called "verification test" as prsented in regulatory documents
is meaningless. Worked examples show that a leak 10 times greater than allowed
has not been detected by the verification test. If Ly, Limp and L2 are
"measured”, "superimposed” and “resulting” leaks, respectively, they are

related by an equation:
LI+LLMP_ LJ

In this equation, only Limp is known, whereas procedures to determine tws
other quantities are the same and, therefore, correctness of these procedures
can not be validated. Mr. Reytblatt indicates how this situation can be
improved,

1. Regulatory documents are severely criticized for not providing guidance

for the most important problems of testing - instrument placement and
instrument set calibration including weight coefficients. Wrong weight
coefficients may lead to non-detecting abnormally high leak rates.

J. Answering to the question from the aucience, Mr. Reytblatt criticizes
the regulatory documents for inconsistencies in Type A and Type B and C tests
which may lead to serious abuses.

K. As a whole, the present regulatory documents do not provide necessary
level of guidance and do not secure detectiocn of abnormally high leak rates
and , therefore they should be modified and their provisions allowing usage
of wromg equation, ventilation, and other obvious abuses, should be
immediately banned.

L. Mr. Reytblatt indicates that many of the questions raised at the meeting
have been taken care of in the proprietory document submitted to the NRC in
April, 1983. He indicates that there are many other deficiences in the
requlatory documents, which have not been discussed at the meeting because of
lack of time and because he did not expect a discussion on general topic.

10. A1)l questions of the audience were answered to their satisfaction. There
was no mention of "volume weighted" or “mass weighted average" during the
meeting. At the end of the meeting, Mr. Reytblatt made a statement that he
did not see an immediate danger at La Salle Station and that .. was not a
member of CANP or any other group. He explained that, personally, he was for
the nuclear power, however, he puts his commitment to high scientific
standards above his preferences.

11. 1 considered calculations enclosed in Mr. Denton's letter. It is not
clear what data he used, because only 28 sentirs were used during the test,
not 30 as he states. It is not clear what he means by the " “ method.
Since Mr. Denton of the NRC claims that the NRC does not have LaSalle data, it
is most likely that another wrong equation was used to calculated T as a
weighted harmonic average of averages in subvolumes. Nevertheless, to the
contr.ry of Mr. Denton's statements, his Calculations prove that the errcr in
mass calculation at LaSalle was about:
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Therefore, the possible error in leak rate due to the wrong equation may be
atout:

Of course, whether it is less or more than 13% can be determined only when the
full cata is examined. Considering that the allowable error is about 25% and
that many other factors contribute to the error, it is irresponsible to ignore
a 50% contribution to the error. Please, note that error of U. 087 s
unacceptable for many plants, including Zion, and that realistic bounds are
usually several times larger and conservative bounds 10 times larger. The
present example, if valid, cnly confirms my point.

Sincerely,

/EsA (geit}ZSQalti

Z. Reytblatt
President
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STATEMENT TO THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS March 15, 1984

One of the most important characteristics of containment performance is its
ability to contain radioactive gases during an accident.

Rules for leakage rate testing are set out in Appendi» J to 10 CFR Part 50

which calls for leak testing in accordance with the obsolete standard
ANS N45-1972.

Currently, tests are performed following the ANSI/ANS 56.8-1281 Standard
pending with the NRC for endorsement.

Substantial evidence indicates that this document lacks important provisions
and contains wrong provisions. Some of its provisions are loose so that any

value of leak rate can be "determined" from any set of raw data using the
faulty standard.

This evidence includes, but is not limited to, worked examples, theoretical
analyses and, to the extent limited by non-availability of essential data
(essential raw data have been withheld by the NRC), independent reviews of
actual testing. Not a single piece of evidence which I presented to the NRC
since the Spring of 1982 has been responded to. Out of four of my proposals
aimed at improving the situation, only one has been reviewed, and that one by
an incompetent and biased reviewer whose identity has not been revealed and
whose "2valuation” has not been made available.

Jasic deficiences and errors of the present leak rate testing rmethodelegy as
rcoulated by both faulty standards are:



* 1. 'Lack of recommendations for instrument arrangement;
2. Lack of recommendations for weight coefficient evaluation;
3 Lack of any procedures for the set-up calibration;

4. Allowing non-quantified "stabilization” with the meaningless
“stabilization criterion”;

5. Recommending a procedure for mass calculation which is equivalent to
approximating the wrong equaticgn:

W=c¢cP/{Tdv
Y
instead of the correct equation:
p
\V\/-:: e .r.qn dv
v

6. Lack of quantified recommendations for blocking penetration paths during
the test;

7. Loose recommendations on data discarding,
8. Loose recommendations on instrument quantity and quality,;

9. Substitution of integral testing by local testing is not restricted;

10. Accuracy of local testing is not consistent with the requirements of
integral testing, which allows one to underestimate the integral leak rate;

11. "Verification" procedures as presented are meaningless. That is,

abnormally high leak rates may not be detected by either or both the
verification test and the primary test.

12. Archiving requirements are so loose that they prevent a meaningful
independent review. For example, one of my clients has been trying to
ebtain raw data for B months and has not been successful.
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Thore are many other "deficiences" which primarily are aimed at the
facilitation of cheating and withholding evidence.

Review of materials made available to me by my client on La Salle, Unit 1 and
Zion, Unit 1 Leak Rate tests leads to important conclusions: :

The LaSalle Unit 1 test of 1982 may be invalid, with the leak rate,

probably, of the order of the magnitude of the allowed leak rate (that is,
no more than 2-5 times larger than allowed);

The Zion Unit 1 test of 1981 was fraudulent and there is no guarantee that
the real leak is less than ten times the allowable leak rate.

I repeat my previous request, and I insist that a temporary ban on all leak
- rate testing be immediately imposed, and that the situation be promptly
investijated and corrected.

Zinovy V. Reytblatt
President
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(313) 4271278
May 18, 1984

Chairman,

Advisory Committes on

Reactor Safeguards

US Nuclear Regulatory Commission
Washington, DC 20555

Dear Sir:

This is concerning my presentation on Mareh 15, 1984,

After the presentution I was told that I should be contacted recarding
the matter, This did not happen,

In the same time, efforts are underway to perpetuate the wrong
retbodology of leuk rate testing end to vindicate the past tests,

During my presentation I presented some evidence that the LaSalie,

Unit 1 test of 1982 was not & valid test and that the Zion, Unit 1

test of 1981 was fraudulent, I called for an investigation of both
tests, Not a single of my accusations was answered by the NRC,

Instead, the report ORNL/T¥~-8909 was sent to me, This report addresses
only a few issues that I have raised and Supports ail of them with

the exception of one, that is the significance of the wrong equaticn
used in all past tests for the air mass calculation, There is a strong
evidence that not only the authors' approach and methodology of invasti-
gation were incorrect, but that the "selectivness" ip presenting the
date can not be ruled out. I e&m enclosing my letters regarding this matter,

1 suggest thut the NRC (Dp, « Arndt) and the ORNL should be heard on
the Committee on the subject, This should be done as soon as possitle and

definitely, before the passage of another faulty document prepared by K
Dr, 4rndt and Mr, Dougean, ,

I suggest, further, that I should be notified on the time and place of
such presentation!s) and that a discussion should be held whore I could
prosent my point of view,

Thank you very much for thre Cpportunity to speak before the Committee,
I hope to hear from you soon,

Sincerely,
Z., Reytblatt U

Enclosure:
Z'v'.';:pbd . o~ . y ,—ﬁ"“



TYPICAL "REALISTIC" COMPULTER RUN

e

Maximum spatial temperature variation - 20°F
Number of sensors = 20
Actual leak rate = 0.7% (which is 7 times larger than the Zion

Station allowableleak)
Using the wrong ANSI/ANS equation = 0,35%/day.,
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PREALISTIC" SIMULAJION CF ERHORS IN ANSI/ARS Mais
EQUATION VERSUS CONVENTIONAL IDEAL GAS LAW

Although siwulation has no bearing on regulatory documents wlere

only worked pnegative examplens &nd gconservative estimutes (bounds)

ney provide basis for rulemakinp, actual error magnitude can Le
grasped using simulation, Some results in this direction have bLeel.
obtuined by the ORNL, However, roesults published in Lhe Oithl/1l.-

8909 fall out of the practicully important runge from 10° to 70°,

is is shown below, a totully wrong decision about "adequucy" cof

the wrong ANSI/ANS nass eqyation was based on such incomplete dita,

To ill this pgap, an anulytic investigation was doue using variou:
realiscic ussuriptions on spaciul tewperature distribution, A typic.l
relationship between the maximum spacial temperature distriblion

and the most likely error resulting from usage of the wreng alSI/.a. .
equation is shown in Fig, 1., Actual errors con be severul tlmes

lurger or several times less thun the most likely error (unica 1:f
so=calloed muctnoratic (1 expectation).

A simple coumputer program was written to support the analytical
solution (a typical run is snown in Fig, 2), Many computer cimulations
were done and these material: r'ully support our conclusion,

The summury of the investigation is presented in Tab.l and leads to

an unquestionable conclusion that the incorrect ANSI/ANS equation can
be used only when the allowable leak rate exceeds 0.5%/duy und tuc ten
Veracuro spatial variations are less tnan 10°F, providing that no
'stabilizing-equalizing" is done., With any other conditions thnere is
no guaranteo tnat either an abnormally high leak rate will hvue passcu
undetecteu or that the uncertainty in leak rate will be abnormally hign.
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APPENDIX
FOIA - B5-24
LIST OF DOCUMENTS WITH COMMENTS ON ANSI/ANS 56.8

Memorandum for G. A. Arlotto from B. H. Grier, entitled,
*Suggested Revisions and Clarifications to Appendix J,
10 CFR 50 and ANSI N45.4-1972 (AITS rlaozeu1g with

enclosures (9 pages).

Memorandum for Attendees from Gunter Arndt, entitled
*Summary of Meeting to Review Comments on ANSI N274"
(2 pages).

Note for Gunter Arndt from K. V. Seyfrit, forwarding Regional
Comments on ANS 274, Draft 1 (17 pages).

Memorandum for S. Rurka from M. Kehnemuyi with comments
on N274, Draft 1, Revisfon 3, dated 6/25/76 (9 pages).

same as #4, but with cover page marked up (9 pages).

Memorandum for M. Kehnemuyi from R. Tedesco, entitled
“ANS N274, Containment System Leakage Requirements”
(20 pages).

Same as #5, but partially marked up (20 pages).

Memorandum for M. Kehnemuyi from D. Eisenhut, entitled
“ANS N274, Containment System Leakage Requirements"”
(4 pages).

Correspondence to Members of Work Group 56.8 from
S. Rurka, with enclosures (34 pages).

Correspondence to Members of Work Group 56.8 from
S. Rurka, without enclosures (2 pages).

Memorandum for K. Seyfrit, J. Shapaker, C. Grimes,
entitled "ANS-50 Ballot on ANS 56.8 (N274" (1 page).

Correspondence to Members of ANS-50 from S. Rurka,
with WG 56.8 responses to ANS 50 comments (35 pages).

Ballot for D. Campbell from M. Kehnemuyi on ANS 56.8,
Draft 2, February 1, 1978 (2 pages).

To Arndt from , Ballot Tally Sheet of Power
Reactor Systems Committee (1 page).

Memorandum for S. Levine, et. al., from W. Morrison, entitlcd
“Nationa)l Standard Review Request," for ANS 56.8 Draft - i
kevisfon 3, without standard, (3 pages).




16.

17.

18.

19.

20.
21,

22.

3.

24,
25,

26.

27.

28.
29,

30.

3l.

01/09/79

01/08/79

01/10/79

01/11/79

01/11/79
0117779

01/19/79

01/19/79

02/09/79
08/07/79

10/15/79

09/10/70

09/26/79
09/26/79

09/27/79

09/28/779

Re: FOIA-85-24

Ballot for M. Weber from J. Shapaker, without enclosures,
on ANS 56.8, Draft 2, Revisfon 3, November 13, 1§78

(1 page).

Same as #16 from A. nasper, Combustion Enginceriﬁg. Inc.,
with enclosures (8 pages). .

Memorandum for W. Morrison from L. Crocker, entitled
“National Standard Review Request, ANS 56.8 (N274),
Containment System Leakage Testing Requirements, Draft 2,
Revision 3, November 15, 1978" (1 page).

Memorandum for W. Morrison from E. Jordan, entitlec "Review
of Standard, Containment System Leckage Testing Requirements,
Draft 2, Revision 3, dated November 15, 1978,* (3 pages).

Same as #18, but marked up (3 pages).

Memorandum for W. Morrison from L. Shao, entitled “ANS 56.8
(N274), Containment System Leakage Testing Requirements,
Draft 2, Revisfon 3, dated November 15, 1978 - Review of
Standard,” (2 pages).

Memorandum for W. Morrison from D. Eisenhut, entitled "ANS 274,
Containment System Leakage Testing Requirements," (4 pages)

Original NUPPSCO Committee Ballot on ANS 56.8, Draft 2,
Revisfon 3, with enclosures (17 pages).

Revised ballot of #23 (14 pages).

Letter to G. Arlotto from S. Rurka, forwarding Revision 3,
Draft 3 (22 pages).

Committee Correspondence for S. Rurka from G. Arlotto
regardin? 02/09/79 ballot and ANS 56.8 Revision 3, Draft 3,
dated July 1979 (11 pages).

Memorandum for G. Arndt from E. Adensam, entitled "Request
for Review and Comment of ANS-N274% (1 page).

Marked up N274 paragraphs from D. Lurie (15 pages).

Comments on N274 resolution of G. Arlotto comments
(20 pages).

Kemorandum for G. Arndt from D. Lurie, entitled “Draft 3,
Revision 3, ANS 56.8/N274, Containment System Leakage
Rate Requirements" (1 pzge).

Memor: dum for G. Arndt from E. Jordan, entitled "Courcnts
on ANS Nz74, Draft 3 - July 1979 and Dispositicn of
Comments™ (4 pages).



32.
33.

34.
35.

36.

37.

38.
39.

40.

4.

42.

43.

44,

45.

46.

a7.

10/04/79
02/08/80

"3/05/80
12/29/81

04/02/82

07/02/82

07/09/82
07/15/82

07/22/82

08/06/82

09/17/82

01/04/83

01/07/83

01/18/83

05/17/83

05/17/83

Re: FOIA-B5-24

Routing s11p to Gunter Arndt from Jim Pulsipher (1 page).

Correspondence to Members of Work Group 56.8 from S. Rurka
with marked up pages of ANS 56.8, Draft 3, dated July 1978
(22 pages). t

Routing s11p to Gunter Arndt from Jim Pulsipher (1 page).

Memorandum for Car) Johnson from G. Arndt, entitled "M.D.
Weber 11/23/81 Letter to NUPPSCO Members® (2 pages).

Memorandum for J. Shapaker from D. Lurie, entitled “Errors
in American National Standard ANS-56.8-1981, Containment
System Leakage Testing Requirements" (2 pages).

Memorandum for P. Williams from D. Brinkman, entitled "Review
of ANSI/ANS 56.8-1981" (2 pages). .

Notes on RRAB comments (1 page).

Memorandum for L. Shao from J. Clark, entitled “ANSI/ANS-
??.0-19?1. Containment System Leakage Testing Requirements®
page).

Memorandum for L. Shao from E. Jordan, entitled "Review of
?gs SG.O)Containment System Leakage Testing Requirements”
pages).

Memorandum for G. Arndt from F. Maura, entitled "Comments
?2 ANS!/?NS 56.8 for Incorporution into RG (Working Paper A)"
pages).

Memorandum for L. Shao from S. Hanauer, entitled "Review of
ANSI/ANS 56.8-1981 *Contafinment System Leakage Testing
Requirements,* without enclosures (2 pages).

Correspondence to Members of ANSI/ANS 56.8 Working Group from
S. Rurka (34 pages).

Memorandum for Z. Rosztoczy from W. Butler, entitled “"Comments
on Draft Regulatory Guide MS 021-5 and American National
Standard ANSI-56.8-1981" (13 pages).

D. Lurie comments on Appendix G to ANS 56.8-1981 (4 pages)

Routing s1ip for J. Shapaker from G. Arndt with editorial
comments for forwarding to ANS 56.8 Committee (5 pages).

Same as #48, annotated (5 pages).



48.

49.

50.

1.

52.
53.
54.

05/22/84

06/12/84

06/18/84

undated

undated
undated

undated

Re: FOIA-B5-24

Memorandum for C. P, Siess, et al., from Sam Duraiswamy,
ACRS, entitled "Status Report - ACRS Subcommittee Meeting
on the Regulatory Activities, June 12, 1984, Washington,
D.C. (10 pages). :

Meeting transcript and minutes, Regulatory Activities
Subcommittee, ACRS, June 12, 1984, ACRST-13Z1 and ACRS-
2220.

Letter to Wiliiam J. Dircks, EDO, from J. C. Ebersole,
Chairman, ACRS, entitled “ACRS Action on Regulatory
Guides and Regulations" (2 pages).

Note sheet, entitied "ANS N274, Draft 1, Revision 3
6/25/76" "Summary of Contents" (1 page).

Revision #1 of 1/19/79 ballot comments (14 pages).
Notes on ANS 56.8, Draft 3 - July 1979 (9 pages).
Notes of ANS 56.8 committee meeting.
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March 8, 1985

Mr. Harold R. Denton, Director

Office of Nuclear Reactor Regulation :
U. 8. Nuclear Regulatory Commission

Washington, DC 20555

APPEAL
In the Matter of

COMMONWEALTH EDISON COMPANY,
VOLUMETRICS, Inc.

(Zion Station, LaSalle County DECISION
Station)

AND ALL LIGHT-WATER REACTORS

USING VOLUMETRICS SOFTWARE

ON THE EMERGENCY RELIEF

INTRODUCTION

On January 9, 1985, the Petitioner filed an emergency relief petition with the
Office of the Executive Director for Operations seeking an immediate termination of
use of the Volumetrics computer program for processing leak rate test raw data
until the sofware is debugged and revalidated, the petition being supported by the
evidence from the Zion leak rate test showing that the program does not perform
addition and/or division correctly which consequently may lead to underestimating
abnormally high leak rates to the degree that such leak rates would appear to be
within normal limits, Such misrepresentation according to Appendix J to 10 CFR
constitutes a danger to public safety and requires your immediate action.

As stated in the NRC letter of February 20, 1985, to the Petitioner (Exh. B), the
Petition has been considered by the NRC, and was found to be providing an
unsufficient basis for emergency relief on the part of the NRC. The NRC Decision
does not dispute the computer output supporting the Petition. The NRC Decision has
not supported its Decision by any essential calculations, discussion or references.

BACKGROUND

Several fraudulent Zion tests employed the Volumetrics software. Many other tests
which have not yet been found deficient, employed the .ame software. Regulations
governing the safety related software provide for debugging and revalidating such
software when mistakes in calculations have occurred.

DISCUSSION

1. Contents of the NRC Decision

P4

The | .ision (a) acknowledges receipt and consideration of the charge; (b) cenfiirms
that the charge is new; and (¢) introduces a concept of &n "underlying subject”
which, it is claimed, has been previocusly raised by the Petitioner and considerecd
by the staff. Further ((d)), the Decisicn informs on the KRC satisfaction with some
ditferent calculations, and (e) the Decisicn states that the charge ig not new.
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2. Discussion of the Decision

(a), (b). The Petitioner agrees with the NRC statements.

(¢) The statement is irrelevant to the fact that the software does not handle
properly arithmetic operations.

(d) Rules governing usag~ of safety related computer software préhibit such usage
after just one occurrence of an incorrect result has been disclosed, regardless of
satisfaction or dissatisfaction of the NRC with other results. It is quite common
that a faulty computer program yields the correct results most of the times, and
the incorrect results - only in a few times. Such programs are not allowed for
safety related calculations.

(e) The Decision contradicts its own findings (see (b)). However, even the
assumption that the Petition did not raise "new technical issues” is not a basis
for a denial if it is shown, as it has undeniably been, that there are immediate
safety concerns. It appears that the NRC Decision is deliberately confusing the
Petitioner on the good reasons for emergency relief actions.

CONCLUSIONS

1. The NRC is in viclation of 10 CFR, p. 2.206 by not responding to the concrete
piece of evidence - failure of the software in question to perform arithmetic
operations of addition and/or division.

2. The NRC arguments are either selfcontradictory or irrelevant.

3. The NRC failed to show why the software proven to produce an arithmetically
wrong result at least once, should not be debugged and revalidated.

REQUESTS

1. Immediately revoke validating documents of the software in question, order the
debugging and revalidation.

2. I am enclosing an FOIA request for the list of (validated) computer programs for
processing of leak rate data, and for the listing of the Volumetrics faulty
program, Your cooperation is kindly sought in accordance with 10 CFR, Part I,
Subpart A, Paragraph 9.4.

3. In accordance with 10 CFR, Part I, Subpart A, Paragraph 9.4 and applicable
provisions of the FOIA, 552 USC and amendments thereof, 1 request that all the
records related to revalidation of the Volumetrics program in the future, be made
available to me for inspection at the time of their submittal to the NRC or shortly
thereafter and prior to finilizing the validation.

1 shall expect to receive your response in 20 (twenty) working days.
€incerely,

2, Uittt

Zinovy V. Re?tblatt, Chair
Department of Mathematics and
Computer £cience
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M7, T. A. Rehm, Assistant for Operations
Céfice of the Cxecutive Director

for Operations
U. §. Nuclear Regulatory Commission

washington, D. C. 20555

Dear Mr. Rehn:

SUBJECT: LEAXAGE RATE TESTING

Thank you very much for your letter of October 30, 1984, responding to my
letter to you of September 29, 1984, I received the Zion test data in early
vovember. The present letter discusses your response and contains requests
(RECUEST 2. and J.) which 1 am hereby petitioning to treat geparately as

emergency relief requests.
BACKGROUND

Vor more than two ycars I have been subaitting evidence to the NRC that the
present methodologyy of leax rate testing is faulty to the extent that a n y
"goodé" value 0f leak rate canbe "determ ined"
us i ng this methodology.

: maintain that I have not received a technical response from the NRC to my

-

technical submittals containing a criticism of the existing methodology.

I maintain that to prevent fraudulant sod/ur erroneous tests such as Zion
tests scme immediate actions are necessary; 1 prloposed some such actions but

nothing has been done so far.

Furthermore, I suygest that there are atlempls underway to perpectuate this
situation and to cover up the bad tests.

THE CONTENTS OF MY LEITTLR 10 YOU OF SETEMBER 29, 19384

1. The contents of my previous lecters LO you and to Mr. Ross is brought out.
gasically, I ccwplained that 1 had not received a technical response from the
NG, that the ORNL Keport had addressed only a few of my comwents and had
feund - 5 egrots in them, and that even those of my comments which had been
suppor :d by the ORNL Repert, were completely ignored in the praft Regulatory
Cuide, and that my request to Mr. Palladino ‘or banning the © bviously
creonecus features of testing had not been responded.

dLY,
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2. The contents of your letter of Septenber 7, 1984 was brief{ly presentec.
Baticully, ycu informec me that the KNRC iccepted some of my comments and
disagreed on others (no clucs to identification provided), and that you
intended to proceed with redrafting of the Reg. Guide and that the “"results
and conclusicns of the NRC staff review process were documented in the
Fepruary 13, 1984 memoc from E. G. Arndt to R. D. Thompson."

3.1n the following discussion it was demonstrated that not a single comment
of my of those which had been addresseé to by the NRC or its consultant, was
proven to be incorrect. The discussion was followed by a conclusion
summarizing the findings, end by reguests of which the main were:

A. Provide & list of the basic comments to be incorporated into the
redrafting process of the Draft Regulatory Guide.

B. Form an ad hoc committee or call for a meeting to conduct a constructive
diecussion of the leak rate methodology.

C. Review those parts of my submittals which have not yet been addressed to
and provide a debriefing meeting with the reviewers who have evaluated the

“Critigue"”.

D. Prepare & positive response to my letier that 1 sent to Chairman Palladino
and please immediately ban the use of the wrong equation and of
egualizing-stabilizing.

E. Conduct an investigation into the activities of Mr. Arndt related to the
cover-up of bad tests and impeding with comment review and with rulemaking.

F. Provide adeguate leadership for efficient rulemaking related to the leak
rate testing,

THE CONTEWRTS OF YOUR LETTER

1. You confirm the NPC intention to abolish a Rule which, in ccmpliance with
the Atomic Erergy hct, specifies the methodology (ies) allowed for testing.
Instead, yopu express your suppert for a "no rule"” situastion when the NRC
staff would arbitrarily allow any methodology including the wrong BR-TOP-1 o1

ANE1/ANS 56.8-1981.

2. You state that "a regulatory guide is being prepared as the endorsement
mechanism for ANSI/ANS 56.8-1981."

3. You stete that "the more current draft of the guide is planned”, that "it
will be issued for a formal public review" and "comments will be invited when
it is ready for a formal public review". These comments "will then be
evertually addressed in a Public Comment Resolution Memo which will be reade
available when the regulatcery guide is i1ssued in final form."

4. You express a belief that availability of the Zion test data, the ACRS
yepcree, the FOIA reguest cutstanding tc CORNL in regard to acquiring tieir
data, and Lhe Division of Contracts response, would rcspond to the items ]
sciressed in Cur necting (cf Coetober 5, 1984) and my requests for imforreation

curtained in my letter of Septerber 29, 1984,




5. You express a disbelief that attions in regard of my requests A, through

F. as shown above, are appropriate.
r

DISCULSION
The numerals refer to your statements as expressed above. .

1. I believe that the American people will never accept your dangerous
attempt to destroy a law in favor of a judgement of an executive. The several
fraudulent Zion tests (approved by the NRC!) provide an additional argument
for a strict Rule to secure the public safety instead of relying on the NRC
staff. The most urgent problem of today is to identify all the fraudulent
and/or invalid tests which are among those accepted by the NRC staff.

2. Your confession is cxtrcholy significant. The ANSI/ANS 56.8 is a faulty
document., It has bheen pending with the NRC for four years. Many comments
(including my comments) have been collected. Instead of responding to these
comments as provided by law, you rename the same faulty document and apply-an
"endorsement mechanism." By one bold stroke you are trying to dispose of all
the existing obligations for responding to the already collected comments
(for example, your almost three years old promise to respond to my comments
would be thrown out). It is felt that the "endorsing mechanics" was
introduced to cause a further extension and, possibly, perpetuation of loose
testing under the pretext that more redrafting is needed.

Please, find enclosed my FOIA request for the disclosure of a list of the
documents containing or relating to comments on ANSI/ANS 56.8-1981 in the NRC
possession. v

Since this letter is a public document I provide below the simplest proof
that the ANSI/ANS 56.8 allows "determination" of any value of leak rate from
any set of the raw data. Please, consider th» ppoints a) through c) as the
materials supporting the emergency relief appeal (REQUEST 2.)

a) The ANSI/ANS 56,.8-1981 states that

.W: KP/(ZO(;'T‘)

thrOVViJ the air mass, P 18 the air pressurc.rrzcro absolute temperatures
at certain points and 0(" are certain coefficients ("weighting
coefficients"”). Therefore, the leak rate, [ , is:

dw_ dP_ L . Sdt ¢

S ———
——

W o P = Ci"TE r7'2

(1)

~her sysbol d‘1s eelf cxplanatory and ¢ is smaller than other terrs, The
onl, restriction that the ANSI/ANS imposes on @ is that 0<¢ol ¢4, No
instructiens for determining the weighting coefficients is provided.
obviously, by assigning & or changing them, a significant change in the

"deterrmined” lcak rate can be achieved, Puyrettably, the fTEato urually £



different signs wnich leads t0 & conservaetive error in leak rates up to
0.05/day which may be SO tines in excess of an allowable leak rate and 20C
vitws larger than the allowable erior.

Not only are these weight coefficients “calculated" using arbitrary
assumptions, but, also, the computer program developed by "Volumetrics" which
has a freudulent option for doubling of weight coefficients, has been allowed
by the NRC, Furthermore, this fraudulent option has been used (for example,
A 2ion, Novenber 1983, test, and, possibly in July, 1984, testk.

b) The following is the worked example based on the LaSalle test typical
data. The spatial tenperature variation during the test was about 40°F, the
time dependent temperature variation was about 20°F. No pressure change is
assumed. Linear temperature distribution is assumed. A cylindrically shaped
containment of 1 unit in height is assumed. Millions of ideal temperature
sensors are assumed, With these assumptions, the gas mass according to the
conventiconal physics xdcal qas law is:

W= Kpj'rm

The wrong ANSI/ANS cquatxcn (1) becomes:

W = K p/é’f‘(x)dx

At the moment t=0, SOO > 10X
At the moment t=12 hr., T(n) = 5§20

-
b
!

Simple evaluations show that the leak determined using the wrong equation is
0., However, the real leuk in this example is:

L‘ gio(-m-r;;%bn%%%)zo.oolg/day

Thus, the use of the wrong equation may lead to non-detection of a leak which
is two times higher than allowed for the Zion, Unit 1 and the error is seven
times larger than the allowable errcr. It should be noted, that with the

truly conservative assunptions errors may be hundreds of times larger than is
allowed.

Many other "methods" to fudge the test results are described in my Report
which has not been answered by the NRC,

¢) The evidence that the precent test niethodology has yielded the wrong
results is abundant. For example, the so-called negative leaks as recognized
even by the NUREG-1354%, are absurd. Obvicusly, the method producing absurd
results is inconsistent. However, many negative leak rates have been
“determined" using ANSI/ANS 56.8-1981.

The points a), b), ¢) provide the triad: an analytical proof, a worked
example, and actual test results to substantiate a ban on all the tests using
the ANSI/ANS 56.8 or similar wmethodologies.

d) It should be noted that the w0 called "wverification test™, in itse present
form, 18 wwaningleos ou showin 10wy report by a workcd cxample. This e
has not bevn addressed 1o uny of the NRC or dts consultunt's documents,

s
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DEFICIENCIES IN ZION (VOLUMETRICS) SOFTWARE

The lullowing channels were gpecified Lox subvolume 2 during the December,
1983 leak rate test of Zion, Unit 1: 2,3,4,€,9,13,14,18,19 (the total of

nine).

The subvolume average temperature was not calculated correctly by the
program. For example, using the dataset #302 determine: .

Channel Temperature
2 71.83
3 72.07
“ 67.42
¢} 71.14
9 71.18
13 69.08
14 71.03
18 67.14
19 70.97

Average 70.206

volumetrics 70.487

Error 0.281

One explanation is that the program was not properly debugced. Another
possibility is that the fraudulent "doubling” option has been executed (that
is doubling of certain weight coefficients to “"determine" more favorable leak
rate) . Whatever the reason, since such error may not have been systematic,
the absolute error in the leak rate (at 12 hr. test duration) is of the order
0.281 x 0.32 x 24 / (12 x 500) = 0.04v/day which exceeds the total allowable

4. Reytblatt
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Or. Zinovy V. Reytblatt, Chairman

Department of Applied Mathematics &
Computer Science

warren Wilson College

Swannanoa, North Carolina 28778

Dear Dr. Reytblatt:

This is to acknowledge receipt and consideration of your January 9, 1985
letter directed to me. The content of your letter has been reviewed by
the NRC staff with the following comments, which 1 am passing on to you.

The technical material in your letter has previously been presented by

you to the NRC staff in various forms, including written and oral
presentations. The staff has had continued dialogue with you on issues
related to containment leak rate testing extending over many years, which

has included extensive correspondence on the subject. The technical issues
raised in your most recent letter have all received NRC staff consideration.
Although your specific reference to the software used in the 1984 Zion
contain~ nt integrated leak rate test is new, the underlying subject is

again that of proper use of weight coefficients, which_has been previcusly
,raised by you and considered by the staff. /In any event, the NRC staff

has again reviewed a representative sample 1984 Zion test average temperature

"calculation and is satisfied with the results, based on current practice. ;

—— —

Since the review of prior correspondence reveals that no new technical
issucs have been raised by your January 9, 1985 letter, the letter provides
an insufficient basis for emergency relief on the part of the NRC.

As noted in my letter to you of October 30, 1984, your comments will be
considered in the preparation of the regulatory guide addressing

ANSI/ANS 56.8-1091. We will follow our normal procedures with regard to
public input, and further opportunities will exist for input from the public
at large, as well as from you.

Sincerely,
e T I
/ ’/.)///" :
AL g i
T. A. ReWar—"""
Assistant for Operations

O0ffice of the Executive Director
for Operations



