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I. INTRODUCTION
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iy 14, 1972,
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nd evidence concerning tne intearity
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rtified question in the negative, i.e.,
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IT. BACKPROUﬂD TO CERTIFIZD QUESTICH

In the Indian Dﬂint Unit No. 2 proceeding, the intervenor con-

o~

tended that rupture of the reactor vessel is an accident against

7 hwch Un1t ﬂo.»Z miist be 09510P90.A
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ln its Initiel Dacisicon, thoe ASLE
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loss-of~coolant accidants and fcotnote 1 of the section "Cefinitions

and Exp1anations” of Appendix A of 10 CFR Part 50 includas a break in

the reactor vessel in the category of accidenis defined es loss-of-
coolant accidents. Accordingly, the Board requésted that evidence
be adduced concerning integrity o

The applicant submitted approximately 320 pages of tes stimony?2/
in response ‘to ‘the inguiry by thie ASLB. Tnereafter, the Staff

responced to both the inguiry of the ASLB and the Applicant's sub-

. . !
Mssh Oﬂ._3./

1/ Tr. 1658, July 16, 1971,

2/ Additiona Ticant Concerning Reactor Vessel
Integrity, da ‘“er 17, 1971 (introduced in evidence at
Tr. ]932) y

For earlier submissions by the A7011canb concerning pressure
vessel integrity, see:

1. Final Safety Analysis Report, Section 4.1,

2. Applicant's espunogs ©o Round Two Questions Submitted
by the Citizens Commitiee for tne PTOLLC 101t 0T the Envireonment
(CCPE) on March 9, 1971, Pt. 1, dated March 29, 1971, and Pt. II,
dated March JI 1971, Qub,Lions n=1, H—o througn - 16, A-28 and
H-43 (CLPE . H). ' '

< 3. Answers of Applicant to Questions Rajsed by ASLB on
“January 19, 1971, Pt. I, fdarch 11, 1971, Guestions 2, 3 and 34
(follows Tr. 565). '
4. Answers of Applica
“March 24, 1971, Pt. I, dated May
Tr. 728). -

5. Answers of Anplicant to Guastions Raisad by ASLE on
Marcn 24, 1971, .Pt. 11, dated July 6, 1971, Qusstions 3 and 11
(follows Tr. &33) '

6 fnswers of Anplicant to ns Raisea by ASLD3 on
May 13, 18731, dated Julv 6, 1371, s & oand 120 (foilows
Tr. 890
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In its 32-page Report, the Staff provided testimony in support of

its ;onc]usion that the reactor vessel of Unit Mo. 2 can be operatad

j
over its service lifetinz with a neglicibie risk of failure. "Failuye"
**“~7Sfdeffne"in‘thé'Répo?t'as ‘a VESSGi “rlipture b suchan extent that b T
the capability of em2rgancy core cocling svstems o adequately cool the

o , 4
core may be 1m;awred.”4/

See also 4

1 Anplicant's Proposad Findings of Fact and Conc]usions
of Law in the form of a Preposed Initial Decision With Respect
to Motion for 50 Percent Testing License, Pt. I, dated Jaﬂuar/ 28,
1972, Findings Mo. 36-42 and references contained therein.

2. ADP]sC“(t'S %eply to Propesed Findings of Fect and Con-
clusionsof Law Submitted by CCPE, dated March 10, 1972, Responses
9 througn 9.1.4.
Report by the AEC Ragulatory Steff in 2 to ASLB Questions
Concarning Reactor VesseT integrity and "Acditional Testimony

- of Appiicant Concerning Reactor Vessel Integrity (September 17,
1971),"dat2d October 26, 1971 (introduced in evidence at Tr. 2715).
' Sor earlier submissions by the Staff concgrning pressure vessel

integrity, see: :

1. " Staff Safety Evaluation (follows Tr. 405)

2. AZC Regulatory Staff Responses to Second Round Questions
of the CCPE, Answer to Question 8, Set I (CCPE Exh. 1); CCPE Exh. I,
Commants on Set #f Responses, Answer Q 55 (retfers to Staff Responses
A-Gh--contained inletter to Mr. Roisman from Mr. Karman, dated
January -1, 1971)

3. Responsas of the DRL to the Questions of the ASLE at the
Hearing Session datad Je nuar/ i,, 1971, Question (Tr. 491) (intro-

Y

ot

duced into evidznce

4. Responses 0 the Quastions of the ASLB at the
Hearing Session dated Harch 24, 1871, Question (Tr. 682-683), Ques-
tion (lr. 683-684) and Question (Tr. 650-697) (1ntTOGUCcu into
evidence at Tr. 917)

5. Responses 0O

f‘t o DRL to the Questions of the ASLB at the
Hearing Session dated May 1

evidence at Tr. 917)..
See also:

1. Responses of Staff to Proposad F
d itarch 10, 1972, Responses 9.(a.), (b.])

3, 1971, Question 6 (introduced into

iﬁdzn of Fact of CCPE,
). fc.), (d.), through:




In its Initial Decision {(pp. 14-75), the ASLB summarized the salient
portions of the testimony presented:

"The essanca o7 &l this testimony is that the reactor
.vessel Tor Unit do. Z:

W

H'l"

ll2.

“3. Underwent extensive inspection and testing to pro-
vide substantial assurance that the vessel will not
. fail because of matarial or Tasrication daficiencies.
' "4, W11 be operated under conditions and procedures and
witn nrotective devices that provide assurance that
the .reacior vessal cesign concitions will not be
exceacad during novmal reaclior oparaiion or auring
most upsets in operation and that toe vessal will not
Tail uncar the conditions of any of tha postulated
accidents
"5. i1l be . subjected to monitoring and pericdic insnec-
tion in orcer to aemonstrate that the nich initial |
guality o7 i{ne reacter vessel has not deteriorated |
signiticantly under the service conditions.” |
\

According to tha Initial Decision, neither the Applicant nor the

Staf{ produced to the satistaction of the ASLB any documentary evidence

showing any official decl

[e}]

ration by the Commission, the Advisory Com-

el

mittea on Reactor Safequards (ACRS), or tha Staff that a rupture of the
reactor vessel is not an accident which nust De cesigned against in a
pressurized water reactor plant. Hence, the ASLB mads its certification

L0 this Appeal Board.



of pressum vpssels in 11Cht watel reactor plants ma

ITT. PROTECTION AGAINST THE COMSEQUENCES OF
PRESSURE VESSEL FAILURE IS A PROPER AREA
OF INQUIRY IN A LICENSING PROCEEDING
/

The Staff p057t€cn is that measurses tzken o assure the 1nteg ity
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would be to”determine whether the measures taken or proposed to be taken
are sufficient to demonstrate that tha presszure vessels can be operated
over their service lifetimes with a negligible risk of failure.éf
In addition, it is the Staff position that the inherent or specific de-

sign features provided in a facility desion that provide protection against

the consequence of pressure vessel failure are also a proper subject of

inquiry in a 11cen5ﬁ proceeding

Specific aspects of nuclear facility design which must be con-
sidered in assessing the acceptability of facility design for the pur-
poses of Commission licensing are set forth in the General Design Cri-

teria, Appendix A to Part 50. to provision of the General Design Cri-

-teria requires protacticn against the consequences of a failure of a

reactor vessel. Rather, a number of the key provisions of the Criteria
require cesigns of such character as to minimize the 1ikelihcod of such

a failure. See particuTar?y Criteria 14, 15, 30, 31, and 32. On the

|

5/ "Failure" is defined by the Staff as pressure vessel rupture ¢f such

an extent that the capability of emargency core coo11ng systems ade-
quately to cool the core may be impaired.



_ .
‘l' S ‘l’

other hand, there has been no official declaration by the Commission
that pressure vessel failure is not an accident which must be considered

Py .

in the design of licht water reactor nlants, and the defini
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. A te 10 CFB Part 50 doss not exclude

a

A':thg:hygbfgét%géﬂ ¥é5ibfé”c%fé‘ﬁféééﬁ;é.Qé;ééif&féﬁ{ﬁ{éﬁé
pressure boundary of Iighf water reacior piants.

In adcition to the spacific design aspects which must be addressed
in assessment of a particular facility, as provided in Part 50 of the
Commission's‘Regulations, Part 100 provides a 1ist of the factors that
must be congidered in evaluating the suitability of a proposed reactor
site. These factors 1nc1ude; (1) characteristics of reactor design
and proposea operation; (2) population densiiy and use characteristics
of the site environs, and (3) physical charactieristics of the site.
Part }OO'further provides that a prdposed site may be found to be
acceptab]e if the design of th2 facility includes appropriate and adequate
engineering safegua%ds that compensate for any unfavorable site char-
acteristics. {In addition, this Part requires that a site be assessed on
the basis of an assumad maximum credible fissién product re]éése. The
exposures associated therewith would not be exceeded by those from any

accident considered credible for that facility.

Accordingly, in assessing a particular facility, it is necessary
to determine whether the design of the facility includes appropriate and.
adequate design features to compensate for any unfavorable site character-

istics and whether the consequences associated with the accident assumed

reactor coolant.



for determining the siting characteristics described in Part 100 are

exceeded by those from any other credible accident. This, then,

imposes more general requirements, in addition to the specific require-

“*:vments?df!Part'SO,HCanerniﬂg?aSpects<ofmfaciWityxdé§igngwhich~mdst‘be;i*ﬁf*f*

consicered.

In t%e indian Point Unit ﬂo; 2 proceeding, thelApp1icant conéidered
a rangevbf c%edib?e accidents as design basis accidents,of which the
event with the greatest computed exposures was the loss-of-coolant
accident. This'consideration by the Applicant corresponds to the prac-
tice with all large water-cooled nuciear reactor facilities licensed to

date. This consideraticn further corresponds to the specific require-

ment of the General Design Criteria that a loss-of-coolant accident

+

iy
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must be considered in the design of the facil

The question as certified thus comes to bear directly unon whether
reactor pressure vessel failure is a credible zvent which must be con-

sidered in assessing the adequacy of design and location of any or all

P
s

nuclear reactor facilities.

In all cases evaluated to date, the Staff has concluded that the
probability of failure of the pressure vessel is so low as to be incredible
and has not required consideration of the conssquences of such failure in

the assumptions employed in determining site suitability.
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As stated in its Repert, the basis for the Staff{s confidence con-
cerning the Tow probAH1]1ty of pressure vcsse1 failure 1nc1udes the fact

that design, materizl), fabricaticn, inspecticn, and quality assurance

requlrym“ ts for nucizar pressure vesse]s are skecifi d .n Sch1on Ju.5

of thL Corq1>910n 5 Recula f1on\, in Appandix ﬁ‘vo P°rt rﬂ “Gehera]

Design Criteria for iuclear Power Plants,” in Appendix B to Part 50,

i1

"Quality Assurance Criteria for Huclzar Power Plants," and in proposed

Part 50, Appendices G, "Fracture Toughness Requirements,” and H, "Reactor
Vessel Material Surveillance Program Requirements," which are now used
as interim guidénce in the licensing process. Such Commission require-
ments reflect the Staff's experience? gained from review of all individual
Ticensed facilities, as well as from extensive participation by the Staff

in the development of industry codes.

Actual operation of licensed facilities offersempirical evidznce
supporting the Staff position. As the Staff pointed out in its Report
of October 26, 1971, (p. 3):¥

"Service ard operator experience to date has provided
confirmation of the quality and reliability expect d of 7
nuclear yeactor p ‘essure vessels. From data aveileble to
date, 95 pressure vessels of comnarcial pressurized and
boiling water reactor plants have succe @:fully completed
over 3,500,000 [vessael-] onerating hours without any struc-
tural fa11ure and without evidence of any unanticipated
problems which could be related to potential vessel failure
This experience, which represents 400 vessel-years of raliable
and safe operation, includes nuclear pressure vessels which
have seen as much as 10 years of operating service."

pra; see also Chart, "Muclear Pr Vessels -

6/ See note 3, supra; essure
al Service, Statistics” (follows Tr. 3948).

Operation



During the course of the Indian Point Unit Mo. 2 hearing, both the
Applicant and Staff produced expert witnesses who testified that the
probability of pressure vessel failure is so Tow as to be incredible.
 Applicant's Witness, Tif. Robért’A. Wiesemann; testified:

"Q.***Do you mean to say that an explosive rupture is
possible? ‘ .

~"Ar. In my professional judgmsnt it is incredible that

L
such an event should occur." (Tr. 976)
The witness later defined "incredible" as "something...sufficiently

remote that .it does not have to be considered." (Tr. 985)

Staff witness, Karl Kniel, who was Senior Project Leader in the
Division of Réactor Licensiné (now Directorate of Licensing) explained
the meaning of "incredible," as uged by the Staff:
gainst to

somretning
added.)

- "A credible event is something we
prevent a public hazard. An incredib]
e do not design against." (Tr. 1112 - ampnas
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Witness Kniel also stated that the Commission's General Design

Criteria for nuclear power plants, Appendix A to Part 50, reflect the

P

Judgment of the Staff, and not necessarily an applicant's views.

“...[TIhe Atomic Energy Commission conducts its review
. independent of what the Applicant doss. Tha Atomic Energy
Commission, has published a series of criteria, the General
Design Criteria, which reflect the judgment of the technical
staff as to what considerations should be given to design of
nuclear power plants.
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"rxEWe certainly use the applicant's own efforts in

trying to decide whether an event should be considered as

credible or incredible and should be designed against or

not designed against. In the final analysis, it is our

own judgment as to wnich procedure to follow." (Tr. 1107-

08, 1111).

”Nonéthe]éss,_évaTuétion“of'eéchfabniiéaifén'réderes‘asseésméht‘
that the Tac111ty }aractcr1sL1cs are in con.orw1tv with Parts 50 ana 100
Such assessnent requ1rcs oetprm1nat1on that th doslmn c%‘rd tpr1<t1bq of
the facﬂity are such that consequences of accidents assumed for purposes
of determining siting suitability are not exceceded by those of any acci-
dent considered credible. Each such assessment requires careful con-
sideration of the particular aspects and features of the specific facility

and site under consiceration,to assure that for such facility all credible

events are considered.

For the foregoing reasons the Staff beiicves that pressure vessel
integfify in a light water reactor plant is a proper area of ingquiry
during a 11censihg broceeding. Hoviever, thers is no requirenﬁnt under
the Commission's Regulations, nor need there be, for protection against
the consequenﬁes bf pressure vessel failure in 511 faci]ities: and pro-
tection against the consequences of pressure vessel failure need not be
required for any facility,unless it has been determined that for such

facility there are special considerations that make it necessary that

potential preséure vessel failure be considered.

Respectfully submitted,

Dated at Bethesda, Maryland,
this 21st day of August, 1972.
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