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(b) whether, on the basis of such items of nonce =aliance the Order
.

should be sustained.-

.
. -
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FOR THE NUCLEAR REGULATORY COMMISSION
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j '' m N
i onn G. Davis '

| Acting Director
i Office of Insce:ti:n
j and Enforcemen:

'! Dated at Bethesda, Maryland ''

-his #4 day of Fe:ruary,1979
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| Fine proposal trimrned; NUCt. EAR NEWS / FEBRUARY 1979

~

WPS protests again-

| n The Nuclear Regulatory Commission
.

; ) reduced its proposed fines against Wis-,

v'
t consin Public Service Corporation's

Kewaunee unit from $10 000 to $7000,
but the action was not meant to be.

conciliatory. Sinularly, WPS is unwill-
, ing to give gramd- :even as it pro-*

tecad the first proposal, it protested,

|. the sa:ond on January 2.
' .- Since the Sne is still proposed, and
:. not yet imposed, the conflict has not
1 - reached the stage where a hearing is

required. The NRC's Office of Inspec-
tion and Enforcement (OIE) is now

I studying WPS's protest, which seeks
to have the penalty on one proposed,

i citation reduced and the other elimi-
i nated entirely. The enforcement action

pertains to a radiation overexposure to
{ a worker on May 2,1978, during a

refueling outage. WPS was originally4 .

I fined $4000 for failing to survey the
area under the reactor (where the
worker searched for a water leak),
$3000 for not following radiation-area
work approval ph% and $3000
for failing to equip the work' r with ae

rad 2ation monitor. The worker's total
dose was 2.9 rem.

! q WPS appealed the fine (NN, Sep-
1 - 1 tember 1978, p. 55), and the OIE#
j reduced it--but implied no sympathy
5

I
for the protest. Combining the first

at two citations into a single procedure-
i violation charge, with a $4000 fine,

OIE acting director John Davis up-!

braided utility management for mini-
mizing the significance of the incident

,; that drew the fines, appearing to con-
done token efforts to follow proce-
dures, and failing to acknowledge man->

agement's responsibility for licensed
activities. The $7000 fine was proposed
December 13.

In its January 2 response to the re-
duced-fine proposal, WPS president
Paul D. Ziemer wrote, "We cannot
see that [ thel incident was other than
that the [ health physics] technician did
not survey the area completely and our

n y< shift supervisor assumed that when he;

0[0 requested the survey, be was receiving
U adequate information. Certainly when

m!g-Q~}i
. he was told he would be entering a 75

rem field he knew that he was entering
a high radiation area and planned to

~ e ,
j\_ ] meet that condition." (Emphasis Ziem-

er's.) Further disputing the NRC's
interpretation of the incident Ziemer
referred to the recently released NRC
plant rating proposals (NN, January
1979, p. 41): "As it is evident that
your organization uses evaluations of
events to comparatively rate plants, we
do feel that these investigations should
be as complete and accurate as possi- -%h

. ble."
'
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Dece=ber 31, 1974.

APPENDIX XX_

IMPOSITION OF CIVIL PENALTIES:,

To: All AEC Licensees PROCEDURES FOR
.

. CRITERIAFORDETERMININGENFORCEMENTACTIONANDCAIbGORIESOFNONCOMPLIANCE
WITH AEC REGULATORY REQUIREMENTS - MODIFICATIONS

-

.

.

On Nove=ber 1,1972, the Co= mission issued criteria for enforcement
actions to be taken for nonco=pliance with its rules and with license-
conditions in accordr ace with Sections 161, 186, and 234 of the Atomic
Energy Act and Subpart 3 of Part 2, 10 CFR. On June 5,1973, thei

Cc==ission notified licensees that categories of violation with AEC
'

regulatory requirements had been' established becausa the Coc=ission and
the nuclear industry recognized that the significance of violations,

varies in the potential for affecting the health and safety of thei

public, the co= son defense and security, and the environment.

I'

Based on a review of the experience with the criteria for determining
; enforcement action and the categories of noncompliance, modifications

,
! of the use of these criteria and these categories are being =ade.
! Cot =nents explaining the modifications are enclosed as Attach =ents A

and B. -

! '

The changes in the criteria and categories are pri=arily ad=inistrative'

in nature and should result in a higher level of understanding of the

| enforcement _ program - and the results of the program - on the part of
.

the public and the industry.' Ihe basic purpose of the enforcement'

program - enhancement of the health and safety of the public, the co= mon
defense and security, and the environment - remains t e same. Theh

long standing practice of requiring corrective action for each identified
item of nonco=pliance (Violations) is not changed. The enforcement program
continues to emphasize corrective action where necessary to assure that,

regulated activities meet applicable require =ents and are conducted with due
regard for public health and safety, common defense and security.and
protection of the environment.

The modifications clarify the enforcement criteria and categories of
noncompliance in the areas of safeguards and environmental matters and
provide more explicit def.finitions to aid in a better understanding of
the enforcement program. These definitions =ake clear the applicability
of the program in matters of quality assurance, m m gement control, and
systems perfor=ance. Also, because the Co dssion relies to a degree
on reports from licensees to assure that timely corrective action is
taken and to assure that the industry is notified of important =atters

A .- 2wa A
,.,

. If- M ~

._
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All AEC Licensee.s -3- Dece=ber 31, 1974
,

.

4

. which are performed in such a manner as to constitute an i= mediate or
potential threat to e=ployees or the public; or for' construction defi-,

! - ciencies which,.if not suspended i==ediately, could eventually result in
j. significant or essentially irreversible construction defects which. impact
' - en safety or which increase the potential for or the potential severity

of an accident. If, for exa=ple, a quality assurance requirement for.
a specific construction activity is not i=plemented, this. activityi

may be suspended until full compliance with the req.:irement is achieved.
1

Regulatory Operations Bulletins and I=sediate Action Letters have been
used not only to diss W m te infor=ation but also as a means of accom-;

plishing voluntary action on the part of licensees to inspect, report,

and make co==1cments to correct proble=s on a timely schedule. These
two com=unications are recognized in these revisions. If these methods

i are ineffective in achieving the desired action, an order may be
promptly issued requiring the action.

,

The enforcement record of a licensee may be a consideration in selecting,

i the appropriate enforcement sanction in any given case. A licensee's
enfcrce=ent history is evaluated in re==s of distribution of items of

nonce =pliance by i=portance and by the degree of repetitiveness of. ,
I noncompliance vich the same basic requirement. However, regardless
i of the history, consideration will be given to the more significant

enforcement. sanc : ions as a result of any inspection that reveals
ite=s of particular i=portance to safety and management.

The former system of severity categorization, which was the subject
of a letter to licensees dated June 5, 1973, has been revised to place
items of noncompliance with regulatory requirements (violations) more
clearly in perspective vd'. regard to their relative significance toi

the public health, safety and interest and the co: mon defense and
security. As shown in Attachment.3 to this letter, the revised system
for categorizing violations (items of nonce =pliance) has three levels
of relative importance which are designated in descending order as
(1) " violation," (2) " infraction," and (3) " deficiency," each of which
is a legal violation in the statutory sense.

It should be recognized that the enforcement criteria and the categories
of nonce =pliance apply only to situations where there is an apparent
failure on the part of a licensee to meet regulatory requirements. The
licensee =ay also be notified of deviations fro = commitments and
appropriate codes, standards, or guides. The significance of these
failures generally is judged against the actual or potential conse-
quences resulting from the failures and fro = the standpoint of licensee
awareness and =anagement of his progra=. Fro = the viewpoint of enforce-
ment, a licensee failure that results in the potential for consequences is

.

. ;)-a-ot
.. -.
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CRITERIA FOR DETERMINING ENFORCEMENT ACTION,

! In Connection with Licensing and Regulatory Provisionsn
j ('- ) of the Ato=le Energy Act of 1954, as A= ended,
J and Regulations and Licenses Issued Thereunder
!- INTRODUCTION

!- The purpose of the AEC enforcement program is the enhancement of the'

I ~ health and safety of the public, the co= mon defense and security, and
the environ =ent. The enforcement program emphasizes corrective action,

!-
- where necessary, to assure that regulated activities =eet applicable

requirements and are conducted with due regard for public health and
safety, con =on defense and security and protection of the environment.

i
Corrective actica is required for each identified item of nonco=pliance.

! ~

Results of AEC inspections and investigations of licensed activities,

; have shown that licensees have not in all cases ce= plied with the
regulatory requirements, and it has been necessary to take specific
enforcement actions coc=ensurate with the items of nonce =pliance. This

>

docunent sets out the criteria for enforcement actions to be taken with
f respect to future noncompliance with the Atomic Energy Co==ission's
i requirements in accordance with Sections 161, 186 and 234 of the Atomic
! Energy Act and Subpart B of Part 2,10 CFR.
I '

LEVELS OF ENFORCEMD C ACTIONS AVAILA3LE TO TNE COMMISSION

.O The for=al actions available to the Cor:=ission in the exercise of its(_-) enforcement responsibilities are of three basic types (notices of violation,
i civil penalties, and orders) which =ay be applicable to a specific
| enforcement situation.
I 1. Written Notices of Violation (10 CFR 2.201)
'

Notices of Violations are written notices to licensees, citing'

the apparent instances of failure to comply with regulatory
requirements (Violations) which for purposes of categorization!

have been classified violations, infractions and deficiencies.
Such items of noncompliance are generally observed or
identified during investigations, inspections, or inquiries.

,

The same letter enclosing a Notice of Violatien may also enclore
a notification of apparent deviations from licensee co=mitments
and the provisions cf appropriate co' des, standards or guides.

2. Civil Menetary Penalties (10 CFR 2.205)

The Co==1ssion =ay levy civil =enetary penalties against licensees
for violations, infractions or deficiencies with respect to require-
ments in licensing provisions of the Act or any rule, regulation,

-1- Attachment ADec e=be r 31, 1974
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CIVIL MONETARY PENALTIES - CRITERIA

'#
The Commission may levy civil monetary penalties on licensees who do not
comply with the licensing provisions of the Act or any rule, regulation,,

,- order, or license issued. Generally, the type of cases that are appro-
priate for imposing civil penalties are those involving significant
items of nonce =pliance and which represent a threat (but not necessarily: -

i= mediate) to the health, safety, or interest of the public, or to thej -
cou= ion defense or security, or the environment. As a matter of judgment,

. civil penalties =ay be used in lieu of license suspe .sion when there- is no
-

i= mediate threat to the health and safety or the co=uon defense and security
and license suspension would deprive the licensee or his e=ployees of their

! means of livelihood, or the public of essential service.
I

j Civil penalties =a'y be the appropriate enforcement action in cases or
{ situaticas which meet one or = ore of the following criteria:

Those cases of nonce =pliance with the same basic requirements thata.,

vere brought to the attention of the licensee in a " notice of.

!

l.
violation" following a previous inspection; or

. b. Those cases of nonec=pliance in which the licensee fails to -carry
*

'

in a timely =anner the corrective action the licensee statedout
-

vould be taken in response to a previous written notice; or

Those cases involving the deliberate failure of a person to co= plyo c.
| h with regulatory requirements;* or

d. Those cases involving ite=s of noncompliance in which (1) the
licensee's history is cne of chronic noncompliance, or (2) due to!

!
the nature and number of items of nonce =pliance, it is apparent

i that management, having been afforded an opportunity to correct
previous items of nonco=pliance, is not conducting its licensed,

activities in confor=ance with regulatory requirements, or,

* NOTE: Section 221(b) of the Ato ic Energy Act requires the FBI to
investigate all suspected or alleged cri=inal violations
of the Act.

!

December 31, 1974 -3- Attachment A
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ORDERS - CRITERIAn

f The AEC has authority to issue orders to " cease and desist" or to suspend,
! modify, or revoke licenses. The Co==ission is e= powered to enforce
1- these orders and obtain any other appropriate relief by injunction from

j Federal distr;ct courts, if necessary. Cases involving an i= mediate
- threat to the public health and safety, or the common defense and security,

require ircadiate steps to remove the threat and are handled by this| '
type of action. . Persons who deliberately violate, atte=pt to violate,,.

!- or conspire to violate the Co= mission's regulations and orders, are,.
.

upon conviction of the violations, subject to fine up to $5,000 and
'

' imprisonment f or nor = ore than two years (Sect 'on 223 ~of the Act) .

In the event the licensee fails to respond to a " notice of violation" or
to demonstrate that satisfactory corrective action is being taken, an
order to show cause may be issued requiring the licensee to show why the
particular order (either of revocation, or modification, or suspension)
should not be made effective. In those instances where the health,;

j safety, or interest of e=ployees or the public, or the co==on defense

|
and security so requires, or deliberate noncompliance with the Com=issian's
regulations is involved, the notice provision may be dispensed with and,
in addition, the particular order may be made immediately effective
pending further order. -

a. Orders to Cease and Desist
p
d An order to cease and desist is ordinarily issued when a person is

conducting unauthorized activities and has been notified of the

need for authorization but fails to terminate the activity and
other similar circu= stances as appropriate.

I

b. Orders to Suspend a License
,

4

An order is ordinarily issued for immediate suspension of a license,
' or a portion thereof, as necessary to remove an i= mediate threat to
! the health, safety or Laterest of licensee's employees or the
; public, or to the commen defense and security; or for noncompliance
'

with AEC requirements relating to construction of a facility
which, if not corrected i= mediately, could subsequently result
in a significant threat to the health, safety or interest of
employees or the public, or the co= mon defense and security.

c. Order to Modifv a License

An order for the modification of a licenae, in whole or in part,
is ordinarily issued as an enforcement sanction when it is
deter =ined that a licensee's operations or activities must be
li=ited or = edified to prctect the health, safety, or interest
of the licensee's e=ployees or the public, or the ce= mon defense
and security.

,
December 31, 1974 -5- Attachment A
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REGi'LATORY OPERATIONS BL*LLETINS - CRI"'ERIAj

A Regulatory Operations Bulletin may be issued to a class of licensees
requesting specific actions as a result of safety related equipment-

design inadequacies, defects, operating inadequacies, =alfunctions, or
|'- f ailures of a generic nature that. have occurred at a si=ilar facility or

operation. The Bulletin vill specify that licensees inspect for and/or
j.- correct the inadequacies described in the Bulletin, notify Regulatory,,

Operations of the corrective action taken or planned, and the date when
,.- action was or vill be co=pleted. An order may be issued if the response

to a Bulletin is not pro =pt and effective.
, .

' D'MDIA"E ACTION L .u RS - CRI"'ERIA
i

A Regulatory Operations Im ediate Action Letter is ordinarily issued to
solicit or confirm a licensee's comitment to certain actions for
investigating, reporting, controlling, and correcting situations'

-

involving defects, deviations, failures, or administrative controls,
;

j at the licensee's facility. An order =ay be issued if the response

j to an I=nediate Action Letter is not prompt and effective.

O
; -

e

i

.

December 31, 1974 -7- Attachment A
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O
i M CATEGORIES OF ITD'.S OF NONCOMPLIANCE

The Co==1ssion and representatives of the nuclear industry have ree-
.

ognized that the significance of ite=s of noncompliance with AEC require-
1 , =ents varies in the potential for affecting the health and safety of the
i public, the co= men defense and security, and the environment. The
i - Commission considers that it is desirable to include in Notices of Viola-'

' ' , tien an indication of the significance of each item of noncompliance
- cited. As a means of categorizing the ite=s of noncompliance into an

order of i=portance which vill express their relative significance, the
Co _irsion has established three categories of items of nonce =pliance as;

; follows:

Violation
i

A violation is an item of nonco=pliance of the type listed below, or
..

I an item of noncompliance (1) which has caused, contributed to or

{
aggravated an incident of the type listed belov, or (2) which has a

- substantial potential for causing, contributing to or aggravating
! such an incident or occurrence; e.g. , a situation where the preventive

capability or controls were removed or otherwise not zmployed and
created a substantial potential for an incident or ccourrence with
actual or potential consequences of the type listed balow:

(a) Exposure of an individual in excess of the radiation dose specified
in 10 CFR 20.403(b) or exposure of a group of individrals resulting
in each individual receiving a radiation dose which exceeds the
li=its of 10 CFR 20.101 and a, total dose for the group exceeding 25j
=an-re=s.

g

I
' (b) Radiation levels in unrestricted areas which exceed 50 times
f

the regulatory li=its.

! (c) Release of radioactive materials in amounts which exceed specified
li=1ts, or concentrations of radioactive materials in effluents
which exceed 50 times the regulatory li=1ts.

(d) , Fabrication, or construction, testing, or operation of a Seist.ic
Category I system or structure in such a manner that the safety
function or integritf is lost.

,

(e) Failure to function when required to perform the safety function or
loss of integrity of a Seis=1c Category I system, or structure; or

'

other co=ponent, syste=, or structure with a safety or consequences
li=iting functien.

(f) Exceeding a safety limit as defined in technical specificaticus
associated with facility licenses.

/i

Dece=ber 31, 1974 -1- Attachment B
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l
^ (e) Exceeding li=iting conditions for operation (LCO) .

>,

v

(f) Inadequate management or procedural controls.

!~ (g) Safety system settings less conservative than limiting safety
, , system settings.

, . (h) A quantity of SNM unaccounted for which exceeds per=issible limits.
i'
' " . (1) Exceeding Iimits or limiting conditions for operation in licenses,

technical specifications, guides, codes, or standards which are
i posed for the purpose of minimizing adverse environmental-.

i= pact.,

!

(j) Other s4-41ar items of nonco=pliance having actual or potential,

! consequences of the same magnitude.
1

; Failure to report the above items as required constitutes an item of
nonectpliance of the same category.,

i

Deficienev-

A deficiency is an item of noncompliance in which the threat to the
health, safety, or interest of the public or the co= mon defense and
security is remote; and no undue expenditure of time or resources to

( .glement corrective action is required; and deficiencies include such'

*
it.ms as noncompliance with records, posting, or labeling requirementsi

{ which are not serious enough to a=ount to infractions.
1

Failure to report deficiencies as required constitutes an item of*

; nonce =pliance of the same category.
I

;

i

i

.

-

December 31, 1974 -3- Attachment 3.
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TO INSURE (PRIMARILY BY FIELD INSPECTION AND !
i

'

INVESTIGATION AND B..Y ENFORCEMENT) THAT FACILITIES j
,

i

1 AND MATERIALS UNDER NRC JURISDICTION ARE CONSTRUCTED
i,

'

.[ AND USED IN A MANNER WHICH PROTECTS THE PUBLIC

F <AND ENV-IRONM ENT.
'

.
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u U
REGULATED ACT!VlTRES

' '

.

REACTOR ACTIVITIES
>.

REACTORS UNDER CONSTRUCTION |e

COMMERCIAL AND RESEARCH |

REACTORS IN OPER ATIONe

COMMERCIAL AND RESEARCH

% CONTRACTORS AND VENDORS .e
i

.V ARCHITECT / ENGINEERS, NUCLEAR STEAM SYSTEM SUPPLIERS [

] COMPONENT SUPPLIE,RS

NUCLEAR MATERIALS ACTIVITIES

FUEL FABRICATION, PROCESSING AND REPROCESSING PLANTSo ,

|<-

BY-PRODUCT ACTIVITIES |8 o

RADIOGR APHY, MEDICINE, WASTE DISPOSAL, ETC.

MATERIAL SHIPMENT ACTIVITIES ;O a
.
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'

OFFICE OF INSPECTION & ENFORCEMENT
'FU N CTIO N S.

I
.

INSPECT AND INVESTIGATE
,

e APPLICANTS FOR LICENSES .

g o LICENSEES ;

o OTHER ORGANIZATIONS (CONTRACTORS, VENDORS, ETC.) -'

9 '

.

'

* ENFORCE ..

9
EVALU ATE AND INFORM -

'

o INCIDENTS, INSPECTIONS, INVESTIGATIONS, GENERAL |
!

LICENSEE PERFORMANCE~

$ e RECOMMENDATIONS FOR REGULATORY CHANGES. f
O

:

M.

i.
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i

INSPECTIONS AND INVESTIGATIONS - FY 1977 ;

.

OPERATING REACTORS - 1750 INSPECTIONS AND 65,000 HOURS ONSITE .

e

REACTORS UNDER CONSTRUCTION - 1100 INSPECTIONS AND 45,000 |
HOURS ONSITE

.

FUEL FACILITIES - 436 INSPECTIONS AND 20,000 HOURS ONSITE

MATERIALS LICENSEES - 2750 INSPECTIONS AT 2600 LICENSEES

} LICENSEE CONTRACTORS AND VENDORS - 225 ',NSPECTIONS AT
p 165 COMPANIES
*

EIG HTY INVESTIGATIONS '

N .

,

ENFORCEMENT ACTIONS - FY 1977 !~

i

u
.

O
CITED 5448 NONCOMPLI ANCES !

. . ;- .

' ' '
IMPOSED 16 CIVIL PENALTIES AND l'1 ORDERS

,

I
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! CURRENT NRC iNSPECTlON PROGRAM
!

.

NRC PHILOSOPHY
i

o LICENSEE RESPONSIBLE FOR SAFE CONSTRUCTION !

AND OPERATION OF FACILITY j

% o NRC PROVIDES REASONABLE ASSURANCE THIS ,

RESPONSIBILITY IS DISCHARGED !.
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ENFORCEMENT AUTHORITY !
i

!

i.

ATOMIC ENERGY ACT
t

'

| (SECTION 234., ADDED I N 1969 ) L I Vil TS
'

i

, e $ 5,000 PER " VIOLATION" .;
1

e $2 0 OR ALL VIOLATIONS IN

P 10 CFR PART 2 !
~

P
REGULATORY REQUIREMENTSx

;
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0FFICE OF INSPECTION . !
* AND ENFullCEMENT

|
Director -

J. G. Davis, Deputy Director

bM
b EXECU TIVE OFFICEll F 0ll EXECUTIVE OFFICEll F011

'
'

iY OPE R ATIONS SUPP0llT '. MANAGEMENT & ANALYSIS'

d# @ D. Thompson E.1.Cohh
.

'dN b |

UIVISION OF GIVISION OF llEACT0ll DIVISION OF FUEL DIVISION OF !
REACT 0ll CONSTilVCTION OPEll ATIONS INSPECTION FACillTY AND MAlC. RIALS SAFEGU AllDS INSPEC T10N !g i .

INSPECT 10N N. C. Moseley SAFETY INSPECTION E. M. llowird
ll. D. Thornlmig Directo' J. II. Sniezek Director-

Directog E. I.. Jordan Director R. G. McCormick.

*

G. W. Ileininutti Asst. Director for L.D. liigginbotham Asst. Director

! $ Asst. Director Technical Progrants Asst. Director

g S. E. Bryan
,;

Asst. Director'Ior'

'

Fiehl Operations I

| |\}) -

! I i
-

:
IlEGION I ilEGION 11 flEGION lli . flEGION IV REGION V

n Philat!ciphia Atlanta Chicago Dallas San Francisco

CD 0.11. Grier J. P. O'Ileilly J. G. Keppler K. V. Sey frit II. II. Enuelkenu Director Director Directur

J. M. Allan Vnennt G. W. Iloy
Deputy Director Deputy Director Deputy Director
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ENFORCEMENT POLICY l
.

i
l

i
i

.

TAKE ENFORCEMENT ACTION TO ASSURE: I,

o ANY THREAT REMOVED PROMPTLY !
t

e CORRECTIVE ACTION
%

$ e PROPER CONTROLS ESTABLISHED AND
MAINTAINED ;p

i

h
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W
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;
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CLASSIFI' CATION OF FINDINGS

\

.

ACCEPTABLE'

I
t

NONCOMPLIANCE |
1

!
.

D !

I DEVIATION
g .

.

I

i N
: UNRESOLVED

:
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O
u
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|
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-
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CATEGORIES OF NONCOMPLIANCE

-
,

CAUSED CONTRIBUTED TO ORVIOLATION -

AGGRAVATED AN INCIDENT OR
PREVENTIVE CAP ABILI TY LOST,

,

SUBSTANTIAL P0TENTIAL FOR1NFRACTION -

;

g INCIDENT OR REDUCTION OF

PREVENTIVE C AP ABILI TY'
,

| N
~

'

;

REMOTE THREAT TO HEALTH, IO DEFICIENCY -

&' SAFETY OR PUBLIC INTEREST !
i !

i.

O.
m ,

O'

~ l

CO
i

!
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ENFORCEMENT SANCTIONS j

i

!..

ENFORCEMENT ACTIONS

. NOTICES OF VIOLATION'

CIVIL MONETARY PENALTIES
t

ORDERS
.

y CEASE AND DESIST f
f

p SUSPEND, MODIFY, OR REV0KE LICENSES
,

9 SHOW CAUSE;

i r
!

l
o i
VJ !

I
i

-i ;

V

!
*

t
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CIVIL PENALTY CRITERIA j
i

.

e REPETITIVE - SAME BASIC REQUIREMENT

e FAl' LURE TO TAKE CORRECTIVE ACTION ;

e DELIBERATE FAILURE TO COMPLY

e CHRONIC-NATURE AND NUMBER
'

45 e FOLLOW A TEMPORARY ORDER

e REPEATED I TEMS AT. A CONSTRUCTION FACILI TYp ,

p e CONTRIBUTED TO CAUSE OR SERIOUSNESS OF

sq INCIDENT
'

i o VIOLATION CATEGORY
:

: e BREAKDOWN OF MANAGEMENT CONTROLS

; e USE OF MATERIALS NOT AUTHORIZED

El e FAILURE TO REPORT SIGNIFICANT MATTERS

ie.
o -
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ADMINISTRATIVE ACTIONS |

|

|
'

I.

: e BULLETINS
,

e CIRCULARS ;
.

e 1MMEDIATE ACTION LETTERS !
)

% e NOTIFICATION OF DEVIATION I
|

'

9 e ENFORCEMENT CONFERENCES !
'
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f APPEliDIX XXI
WASAP AND IrlFCE: OVERVIEW; .m

i d
!_

IECPARTICIPATI0flIll
,

;- . ALTEPJMTIVE FUEL CYClf EVALUATI0f6

.

' ~

IMSAP

Ik)NPROLIFERATION ALTERfMTIVE SYSTEM ASSESSMENT PR0cRAtt
,

IffCE

ItHERtMTIONAL FusL CYCLE EVABATION
;

GA0 REPCRT REVISV

SEMI-ANNUAL REPORT TO C0tE ESS

IOTAL EFFORT EUDGETED AS 5 iht# EARS FOR FY 79

h-Q3/.

-
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ONFCE WD R CNG GRO'UPS !
'

.

!
|

-

IU EL AVAILABILITY !
'

.

2. El\ RICH VIENT AVAILAB!LITY
|

3. SUPPLY ASSURA\'CES
'

94. REPROCESSING Pu HANDLING, RECYCLE
,
'

4
a . FAST BREEDERS5 s

-

+ 6. SPENT FUEL M Al\ AGEV E\lT ! !

7. WASTE M A\ AGEM E\T AND DISPOSAL ! :

! 8. ADVANCED FUEL CYCL:E. CONCEPTS |

L j |m

;

.....- . - - - - .. ... . -.
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NASAP* !
i

THE NONPROLIFERATION ALTERNATIVE SYSTEMS !
,

ASSESSMENT PROGRAM (NASAP) IS DOE's MAJOR EFFORT TO {
:

.

IDENTIFY / ASSESS ALTERNATIVE NUCLEAR REACTOR / FUEL i

. CYCLE SYSTEMS THAT HAVE ACCEPTABLE NON-
! PROLIFERATION CHARACTERISTICS!!N ADDITION TO

p PROVIDING THE MAJOR BENEFITS OF NUCLEAR ENERGY. !
(A)

iD *THE INTERNATIONAL COUNTERPART TO NASAP IS THE INTERNATIONAL ,g
FUEL CYCLE EVALUATION (INFCE) PROGRAM: MAJOR INPUT (TECHNICAL R% '

SUPPORT) TO THE INFCE IS PROVIDED BY NASAP. NRC STAFF MEMBERS y$
ALSO PROVIDE SUPPORT TO A NUMBER OF INFCE WO'RK!NG GROUPS

~

fgg
MOSTLY IN THE FORM OF TECHNICAL REVIEW OF POSITION PAPERS .[ESg

- '

AS THEY ARE 'BEING DEVELOPED. 'EJ._ =n
A$

.U |E*Ei
!.? I

8E



..

. . . .
.

,..

O Os .

fNASAP

FACTORS TO BE CONSIDERED IN THE <

iASSESSMENT AND EVALUATION OF :

THE MOST PROMISING REACTOR / FUEL |
CYCLE SYSTEMS |

. .

g 1. PROLIFERATION CHARACTERISTICS !

' '
2. RESOURCE UTILIZATION
3. ECONOMICS,

N 4. TECHNOLOGY STATUS AND DEVELOPMENT
.

NEEDS i
5. COMMERCIAL FEASIBILITY AND DEPLOYMENT !_

S 6. LICENSING (SAFETY, ENVIRONMENTAL, SAFE-
GUARDS) ACCEPTABILITY ;

'L
i
:
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,

NASAP

' NRC'S ROLE: GENERAL-

!
'

RECOMMENDATIONS FOR NRC'S ROLE IN NASAP ARE CON- i

- TAINED IN A MARCH 7,1978 LETTER REPORT TO SENATOR LLOYD [
BENTSEN FROM COMPTROLLER GENERAL STAATS. CHAIRMAN !,

'

HENDRIE, IN LETTERS DATED JUNE 9,1978 TO SENATOR i,

RIBICOFF AND OTHERS GAVE NOTICE OF THE POSITIVE ACTION i t

,

TAKEN ON THIS RECOMMENDATION, IN PARTICULAR, STATING i.

THAT:
'

i

() . . . THE COMMISSION WILL PROVIDE A STAFF REPORTTO THE j"

j
04 PRESIDENT AND CONGRESS OF OUR PRELIMINARY FINDINGS OF |

i

| % KNOWN OR SUSPECTED LICENSING ISSUES AND PROBLEMS
'

ASSOCIATED WITH ALTERNATIVE TECHNOLOGIES UNDER !

SERIOUS CONSIDERATION BY DOE. . . . THE REPORT WILL
''

~

INCLUDE A COMPARATIVE EVALUATION OF THE ALTERNATIVE ;o

$ TECHNOLOGIES STUDIED FROM THE SAFETY, SAFEGUARDS, I
'

ENVIRONMENTAL AND LICENSING POINTS OF VIEW. TO THE
' . . EXTENT POSSIBLE, THE ALTERNATIVE REACTOR AND FUEL

|
.

;

CYCLES EVALUATED BY NRC WILL BE RANKED FROM A |:

LICENSING STANDPOINT . . ." '
.
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NASAP

TYPE OF NRC REVIEW f
--

9 UTILIZE EXISTING FRAME WORK OF RULES AND !
REGULATIONS TO PROVIDE GUIDANCE IN ASSESS- ' !

ING CANDIDATE ALTERNATIVE FISSION i!TECHNOLOGIES I
,

e IDENTIFY AND REVIEW UNIQUE FEATURES OF PRO-
'

!

POSED REACTOR TYPES IN RELATION TO
ESTABLISHED LWR LICENSING CRITERIA (GDC, REG.
GUIDES, ETC.),

M e IDENTIFY AREAS OF DISPARITY WITH ESTAB-
Q LISHED LWR LICENSING CRITERIA ,

i

e IDENTIFY MAJOR PROBLEM AREAS REQUIRING
RESEARCH/ DEVELOPMENT PROGRAMS '

~

i
9 ESTIMATE EFFORT NEEDED (TIME, $'s, ETC.) TO

!RESOLVE LICENSABILITY ISSUES_
'

ca

CD

i
w

^

t

i
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fNASAF' ''

LICENSABILITY EVALUATIONS -
SOME KEY AREAS

,

O MULTI-LAYERED DEFENSE-IN-DEPTH CONCEPT i
,

(CODES, STANDARDS, EXPERIMENTAL DATA BASE,
DESIGN CRITERIA, ETC.)

''
O SPECTRUM OF ACCIDENTS -

O RADIOLOGICAL SITING CRITERIA
O FUEL { !f

gO REACTIVITY EFFECTS I

O ENGINEE' RING SAFETY FEATURES;

(DECAY HEAT REMOVAL SYSTEMS, ECCS,i

j CONTAI N M E NT, ETC.)
,

S O SAFEGUARDS t

O ENVIRONM ENTAL .

La

f
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NASnP }

" MAINLINE" NASAP REACTORS TO BE -

-

| REVIEWED
.

1. LIGHT WATER REACTOR || LWR).iTHREE VARIANTS ON |

CONVENTIONAL PWR) I

2. LIGHT WATER BREEDER REACTOR ||LWBR) i;THREE
,

PREBREEDER/ BREEDER PAIRS?
g 3. LIQUID METAL FAST BREEDER REACTOR I;LMFBRD

h (SIX VARIANTS)i

i

4 4. HEAVY WATER REACTOR i|HWR)||A C.E. VARIATION OF {,

THE CANDU)
.

5. HIGH TEMPERATURE GAS COOLED REACTOR ||HTGR)
(LOW ENRICHMENT FUEL) -

;
'

__,

g 6. GAS COOLED FAST REACTOR (GCFR) |
i:
,

't,..

.

!
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NASPR, 3x c
COMPLETED AND ONGOING EFFORTS

.

i
O PROVIDED TO GAO A PRELIMINARY ASSESSMENT ON !

LICENSING ISSUES ASSOCIATED WITH A NUMBER OF I

FISSION TECHNOLOGIES, NUREG-0364, OCTOBER 1977
!

O REVIEWED DRAFT INFORMATION SUBMITTED BY DOE ON
THE SIX NASAP MAINLINE REACTORS AND PROVIDED
PRELIMINARY COMMENTS TO DOE (LETTER N.M. HALLER ,

(NRC) TO E.J. HANRAHAN (DOE), DATED SEPTEMBER '

25, 1978) (
HELD 191EETING WITH COMBUSTION ENGINEERING (CE),0

h DOE S.UBCONTRACTOR, ON CE's DESIGN OF A HWR
'

(MODIFIED CANDU) AND THREE VARIANTS OF THE LWR i

O REVIEW UNDERWAY OF CE's MODIFIED CANDU DESIGN
,

;j O REVIEW UNDERWAY OF "lMPROVED" LWR: DENATURED '

URANIUM / THORIUM FUEL CYCL.3, URANIUM / PLUTO-i

NIUM SPlKED RECYCLE, AND EXTENDED BURNUP
O UPCOMING MEETINGS (END FEBRUARY) WITH GENERAL {

-

ATOMICS TO DISCUSS THE HTGR & GCFR AND THE j
-

S DIVISION OF NAVAL REACTOR TO DISCUSS THE LWBR |

,

O
O INITIAL TECHNICAL ASSISTANCE NEEDS IDENTIFIED, FOR !:

HWR, LWBR
ie, -

,



..... , :.. . . .

.

O O
:

NASAP !

5
NRC {NRR} RESOURCES APPLI ED TO '

NASAP REVIEW |
,

O NRR's ADVANCED REACTORS BRANCH PERSONNEL
i

PERFORMING PROJECT MANAGEMENT AND BULK OF .

REVIEW - !
.

g o OTHER IdRR SPECIALISTS UTILIZED AS NEEDED (E.G.,
'

'
LWBR PAYSICS, HWR MATERIALS RELATED

i |
sq PROBLEMS, LWR EXTENDED BURNUP i

W CONSIDE RATIONS) :

O TECHNICAL ASSISTANCE AT NATIONAL LABS AND I
UNIVERSITIES

.

g o TECHNICAL SUPPORT FROM OFFICE OF RESEARCH i !
'EI
':, ,

C

!
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NASAP j

IREVIEW SCHEDULE
J
i

e . ALL MAINLINE REACTOR PRELIMINARY SAFETY AND |

ENVIRONMENTAL INFORMATION DOCUMENTS | i
'

(PSEIDs) ARE DUE AT NRC BY 2/9/79 (THE LWR-
VARIANT IS IN)

..

O ROUND ONE COMMENTS (ON DOE DP A.FT NASAP
REPORT) DUE 4/15/79 ,

e ROUND TWO COMMENTS (ON DOE NASAP REPORD .

9 DU E|6/15/79

$ e DOE, REPORT TO THE PRESIDENT AND TO CONGRESS I,

'
i

; \ DUE 12/24/79

t
~

o
LN

! l
.. ,

.

i

!
i
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APPENDIX XXIII-

,

f4 ASAP AND INFCE: OFFICE OF fiUCLEAR
MATERIALS SAFETY AfiD SAFEGUARDS
PARTICIPATION

NASAP H,S&E AND SAFEGUARDS REVIEWS-

0F ALTERNATIVE FUEL CYCLES-

.

*

.

CONSIDER ALL OPERATIONS FROM RAW MATERIALS SUPPLY.

TO WASTE DISPOSAL INCLUDING RECYCLE,

INCLUDE ALL IMPORTANT SUBSIDIARY OPERATIONSe

AND EFFECTS (I.E., SPIKANT PRODUCTION,

D 0 MAMUFACTURE)i 2

I

IDENTIFY AND EVALUATE IMPACTS RELATIVE TOe
!

'

URANIUM ONCE THROUGH CYCLE

IDENTIFY POTENTIAL PROBLEM AREAS AND REQUIRED*

RESEARCH & DEVELOPMENT

ESTIMATE EFFORT TO RESOLVE LICENSABILITY ISSUESe

.

. h~ 2W
_

w.. - eg

- . .,m-, ..

1030 ']
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!

l

!

( )
1

NASAP FUEL CYCLE REVIEWS-

FEATURES OF SOME PROPOSED ALTERNATIVE FUEL CYCLES
' -

i.

.

URANIUM FUEL CYCLES

{ USE OF EXTENDED BURN-UP LEU FUELSe

USE OF D 0e
2

USE OF SPIKANT IN Pu RECYCLE FUEL OR Pu BYPRODUCTi e

i e, USE OF IWO DIFFERENT REPROCESSING OPERATIONS -
i

i e STANDARD

| C0 PROCESSINGe
I

| ( )
: THORIUM FUEL CYCLES

~'

i

USE OF U-233 MAKE-UP AND RECYCLE; e
,

USE OF IHOREX REPROCESSINGe,

| STORAGE OF SPIKED Pu BYPRODUCTSe

MANAGEMENT OF IHORIUM WASTES. o

ALTERNATIVE INSTITUTIONAL ARRANGEMENTS

FUEL CYCLE " SAFE" CENTERSe

. ~Af*

_ .- . _ . . . _ _ . _ . .
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NASAP FUEL CYCLE FEATURES
'

AND SAFEGUARDS-RELATED ISSOES
i

PRIMARY SAFEGUARDS ISSUES |

IlEAVY WATER e SAFEGUARDS FOR 0 02

SPIKING * MATERJAL ACCOUNTABILITY,

. '

i
' * SPIKANT LEVELS

,

! * LEGAL ASPECTS

AS L0w AS REASONABLY ACHIEVABLE*

C0 PROCESSING e CONCENTRATION OF PLUTONIUM I

U-233/Tl10RIUM FUELS *|

NEED FOR NON-DESTRUCTIVE ANALYSIS TECitNIQUES '

i

DENATURING * IHRESHOLD ENRICHMENT_

o -

v4
a FUEL CYCLE CENTERS RESOLUTION OF SAFEGUARDS ORGANIZATIONAL j

e

- - ROLES, RESPONSIBILITIES, AND PROCEDURES I
c., .

k)

!

,
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APPENDIX XXIV
PROPOSED 00T CRITERIA FOR TRANSPORTATI0fi

A 0F NUCLEAR fMTERIALS

CURRENT ACTIVITIES
RELATED TO SPENT FUEL-

.

-

.

'

- STORAGE

e liiCEASING STOPAE CAPACITY AT EACTORS

e SEPARATE FACILITIES R)R STORAE (PART 72)

e EIS (NUEG-0@)

TRANSPORTATION'

[] e NRC RULB1AKING (NUEG-0170)

e URBAN STUDY (SAND 77-LQ27)

e CRITICAL MASS ETITION

e mT RULB1AKING

d

- h- W Y
. . _. . . -. . -_.

1030 is:
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I -

r>v,

NRC RULEMAKING~

.

.' e JUE 1975 (EEPAL APFEAISAL
.

e iMECr0170 GMWE

. mum-te Acnym
.

- um sw
- RusicAL Rm

- M1. ENOSUfES

. mSSRE CLOSLE
p,

.s
-

.

e

. A- 3Yf
__. - . .. . --
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1

,* r

' '

URBAN STUDY
.

.

- e AU. RADI0ETIVE FRTERIN.S

e SECIAL EATUES OF CITIES-

'
e EVALUATIQ10F SOCIAL IWET

e WORKING DRAFT ASSESSEfT (S40 77-1927)

-BASEDONNYC

) - PDE WORK EEED

; - NOTABLE CONSEDlBi&S FOR SLOFML SN30TAGE
'

,. .:'

,

|C . g)e COWlfTION SOME
:

; - PEUMINARY DRAFT ASSESSENT (JULY 79) ' | '. , . ,,f (-

! - SOCIAL IWACT ASSESSSIT (AUGUST 79) 'Y,7 i? "

| - DRAFT ENIf0fEfTAL STATDEfT (OCTOER 79) N $>
. ,

e,

i
'

t, ' .s

.s.
'-,, t ': ww

'

.

E

. _ - - . .
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i
l

l

r

| LJ

.~ CRITICAL MASS PETITION
-

.

.

; - . EFIDEER 77 YEl.LGEAKE SPILL
'

i

1

. emcAL MSS + 2 fafES9EN,

- ftUTING
t - EEGENCY PLANS NiD RESPONSE

{ - FIN 4CIAL RESPONSIBIUTY
i

!

: . WIRE SRN

- BEGENet RESPCr4SE

- PACKAGING
'

- ROUTING

i - RESPO4SIBILITY

- OTHER
.

1

i

.

If- au'~/
.

_ ._ _ _ _ ..
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,

<a
LJ

DOT RULEMAKING-

4 .

. .

e HAZARDOUS MTERIALS TRMSPORTATION ET G975)-

.

; e FBI YORK CITY ORDIME G975)

! e NT CWSIIERATION OF NYC

,! - HEARING (NOVOSER 77)
;

; - WT REcaDIFICATION EXCEPT PCUTING (FEsRuARY 78)

- OPINION (APRIL 78)-

t

I

o DDT HIGMAY ROUTING OF RADI0ETIVE MTERIALS
i 'O'- - F. R. INQUIRY (AUGUST 78); .

| - PimLIc ihETING COEM 78)T

! - PROPOSED Ru E (JULY 79)

- 00ftENTb AND ft= SINGS

- EFFECTIVE Ril.E (PARCH @)

- '2 k
,

. .- _ .- _
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i

f . %, UNITED STATES
.e(i g NUCLEAR REGULATORY COMMISSION

.. - | ADVISORY COMMITTEE ON REACTOR SAFEGUAPOS'
.

i /g WASWNGToN, D. C. 20555w

*....
. ,

March 21,1979
-

,

:.-
.

APPEl4 DIX XXV-

STATUS OF GEf4ERIC ITEMS RELATII;3 TO
LIGHT-WATER REACTORS

Honorable Josept1 M. HeMrie'

Clairman
'

U. S. Nuclear Regulatory Camission
Washington, EC 20555

' Subject: STMUS CF GENERIC ITEMS REIATING TO I.IGHT-WMTR REAC1GS:
REPORT NO. 7

4

Dear Dr. Hendrie:
' te Advisory hittee on Reactor Safeguards has previously reported on

the " Status of Generic Items Relating to Light-Water Reactors" in its
letters of December 18, 1972, February 13,1974, March 12,1975, April 16,m

j 1976, February 24, 1977 and November 15, 1977. Since the Cecmittee li:: litsi
' '

its definition of generic items to those cited specifically in its letters
pertaining to projects and related matters, the attached listing is not all-
inclusive; the Nuclear Regulatory Commissiot Staff has additional generic'

items.

In an effort to simplify referencing, the Committee has revised the number-
its system for its generic items. (Attac.' rent 4 cross-refererx:es this num-
berirg system with that in Report No. 6.) Items 1 throtsh 48 in Attachment 1
are a reiteration of the generic items considered resolved at the time the
Committee issued Report No. 6, on Nove::ber 15, 1977. Items 49 through 52
are those items resolved since November 1977. Eb11owing each resolved item
is a brief statement of the specific action that resulted in resolution.
Items 53 throtqh 77 listed in Attachment 2 are those items previously listed

,

for which resolution on a generic basis is still pending. Me ACRS and the
NRC Staff will continue to consider the safety significance of these items
on a case-by-case basis until generic resolution is reached. Ebc:tal actions,
such as issuance of Regulations or Regulatory Guides, are anticipated for
many of these items.

Owing to questions raised concerning the scope and intent of various generic
issues, the Committee has included, in Attachment 3, a brief description for
all unresolved items cited in this report.

.

-._ .
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I

i
t

\ (O
{ 'v / Honorable Josaph M. Hendrie -2- March 21, 1979

,.

With regard to the status of generic issues, as they apply to each plant,.

the NRC Staff addresses the status of the pertinent issues in the appli-
. cable Safety Evaluation Reprt. Se ACRS identifies tbse that it believes

',

relevant in its reprts on individual projects..

.

" Resolved" as used in the Generic Items reports refers to the followirg:
In some cases an item has been resolved in an administrative sense, recog-
nizing that technical evaluation and satisfactory implementation are yeti

to be empleted. Anticipated Transients Without Scre represents an ex-
I mple of this category. In other instances, the resolution has been ac-

cceplished in a narrow or specific sense, recognizing that further steps
are desirable, as practical, or that different aspects of the problem re-
quire further investigation. Exmples are the possibility of improved
methods of locating leaks in the primary system, and of improved metMds,

! or atx;mented scope of in-service inspeccion of reactor pressure vessels.

Be ACRS expects to report to you frcm time to time on the status of
; generic items.

n Sincerely yours,
').

,

f

i

Max W. Carbon
Chairman

Attachments:
1. Resolved Generic Itemsi

2. Unresolved Generic Items
3. Descriptions of the Unresolved Generic Items
4. Cross-referenca of Numbering System between the

Present and Previous Report.

_

e

. _ . . . _ _ -.
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O
J<

GENERIC ITEMS

'~
Resolved Generic Items

. -

!, 1. Net Positive Suction Head for IECS Pumps: Covered by Regulatory
Guide 1.1..

2. Emergency Power: Covered by Regulatory Guides 1.6,1.9, and 1.32
,

and prtions of IEEE-308 (1971).,

I 3. Hydrogen Control After a Loss-of-Coolant Accident (LCCA): 7CRS
concurred in proposed Staff position, covered by NRC Standard,

i Review Plan for Nuclear Power Plants.
I

1 4. Instrument Lines Penetrating Containment: Covered by Regulatory
i Guide 1.11 and Supplement.
'

5. Strong Motion Seismic Instrunentation: Covered by Regulatory
Guide 1.12.

6. Fuel Storage Pool Design Bases: Covered by Regulatory Guide 1.13.
! m
| | 'f 7. Protection of Primary System and Engineered Safety Features Against

- Pump Flywhee.1 Missiles: Covered by Regulatory Guide 1.14.

8. Protection Against Industrial Sabotage: Covered by Regulatory
Guide 1.17.

9. Vibration ftnitoring of Reactor Internals and Primary System:
Covered by Regulatory Guide 1.20.

10. In-service Inspection of Reactor Coolant Pressure Boundary: Covered>

by ASME Boiler and Pressure Vessel (BPV) Code, Section XI ard
Regulatory Guide 1.65.

11. Quality Assuras..e During Design, Cons * m tion and Cperation:
Ccvered by 10 CFR 50, Appendix B; ASME BPV Code, Section III;
AEI N-45.2-1971, Regulatory Guides 1.28, 1.33, 1.64, 1.70.6
and Propsed Standard ANS-3.2.

12. Inspection of BWR Steam Lines Beyond Isolation Valves: Covered
by ASME BPV Code, Section XI.

13. Independent Check of Primary System Stress Analysis: Covered by
ASME BPV Code, Section III.

14. Cperational Stability of Jet Pumps: Test and operating experience
at Dresden 2 and 3 and other jet p:mp BWRs have satisfied the ACRS
concerns.

Attachment 1

h@M-

. . . .
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|
j

i.
15. Pressure Vessel Surveillance of Fluence and NDP Shift: Covered by

I 10 CFR 50, Appendix A and Appendix H; ard ASM Standard E-185.
,

. 16. Nil Ductility Properties of Pressure Vessel Materials: Covered
', by 10 CFR 50, Appendix A and Appendix G; ASME BPV Code, Section III;

- " Report on the Integrity of Reactor Vessels for Light-Water Power
Reactors," (WASH-1285) by the Advisory Cocu3ittee on Reactor Safe-
guards dated January 1974.i

I
~

17. Operation of Reactor With Less han All toops In Service: Covered
by ACRS-Regulatory Staff position that manual resettire of several
set pints on the control rocm instruments under specific conditions
and procedures is acceptable in taking one primary loop out of service.
21s position is based on the expectation that this mode of operation'

|
will be infrequent. Cited in Standard Review Plan Appendix 7-A,
Branch Technical Position EICSB 12.

,

| 18. Criteria for Preoperational Testing: Covered by Regulatory Guide 1.68.
I
; 19. Diesel Fuel Capacity: Covered by ACRS-Regulatory Staff ;msition

requiring 7 days fuel (Standard Review Plan 9.5.4).

20. Capability of Biological Shield Withstanding Double-Ended Pipe Break'

! at Safe Ends: Covered by ACRS-Regulatory Staff position cited in
several letters that such a failure should have no unacceptable

,

consequences.
1

21. Operating Che Plant While Other(s) is/are Under Constrtction:i

Specific requirements have been established by ACRS-Regulatory Staff.,

'

Covered in Regulatory Guide 1.17, 1.70 Section 13.6.2; 1.101; ANSI
N 18.17 and Standard Review Plan 13.3 Appendix A and 13.6.- 8

22. Seismic Design of Steam Lines: Covered by Regulatory Guide 1.29.

23. Quality Group Classifications for Pressure Retaining Ccruponents:
Covered by Regulatory Guide 1.26.

24. Ultimate Beat Sink: Covered by Regulatory Guide 1.27,

25. Instrtraentation to Detect Stresses in Containment Walls: Covered
by Regulatory Guide 1.18.

26. Use of Furnace Sensitized Stainless Steel: Covered by Regulatory
Guide 1.44.

_

!

1030 ,;) -
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!

I~ 27. Primary System Detection and Iccation of Laaks: Covered by
>. . Regulatory Guide 1.45..

t*
28. Protection Against Pipe Whip: Covered by Regulatory Guide 1.46,.

29. Anticipated Transients Without Scram: Covered by Regulatory Position
Doctanent, " Technical Report on Anticipated Transients Without Scrami

I for Water-Cooled Power Reactors," WASH-1270, September 1973.
!

3 30. IrcS Capability of current and older Plants: Covered by Rulemaking
* as a general plicy decision, although acceptable detailed
| implementation remains to be developd. Docket BM-50-1, " Acceptance
i Witeria for Emergency Core Coolirq Systems for I.ight-Water-cooled-
| :.uclear Power Reactors," December 28, 1973.

31. Positivo Nderator coefficient: WRs presently have or expect to have
zero or negative coefficients. Where some Technical Specifications
allow a slightly psitive coefficient, the accident and stability
analyses take this into account. Burnable pison provisions have been

O designed into WRs to reduce otherwise excessive psitive coefficients
2 to allowable values.

t 32. Fixed Incore Detectors on High Power WRs: Pixed incere detectors are
i ret required for WRs since reviews of ptential power distribution
| ancunalies have not revealed a clear need for continteus incore

ironitoring.,

I

33. Performance of Critical Components (pr:ps, cables, etc.) in pst-LOCA,

Environment: Qualification requirements of critical ccraponents are,

now covered by Regulatory Guides 1.40,1.63,1.73 and 1.89 ard IEEE
Standards 382-1972, 383-1974, 317-1972, 323-1974. .

34. Vacuum Relief Valves Controlling Bypass Paths on NR Pressure
Suppression Containments: Ch designs prior to GE Mark III con- '

tainment, resolution lies in surveillance and testing of vac'mm
relief valves. For Mark III containments, an additional require-
ment is that the design be capable of ex ----fatirs a bypass
equivalent tr sne square foot for a given flow condition.

,

35. Dnergency Power for Two or More Reactors at the Same Site: Resolved
by issue of Regulatory Guide 1.81.

Ms7:
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Ob
:
4-

36. Effluents from Light-Water-Cooled-Nuclear Power Reactors: Resolvedi

j by issue of Apperdix I to 10 CFR 50..

! . 37. Control Rod Ejection Accident: Resolved for IHRs by Regulatory
' ' . Gu'Me 1.77
i

38. Main Steam Isolation Valve Leakage of BWR's: Covered by Regulatoryi

Guido 1.96.r

i

39. Fuel Densification: Covered by 10 CFR 50 Appendix K plus case-by-
i case review of vendor fuel models.

,| 40. Ibd Sequence Control Systems: Covered by NRC Staff Review and
Approval of NEDO-10527 and Presentation to ACRS.

j 41. Seismic Category I Requirements for Auxiliary Systems: Covered
|

by Regulatory Guides 1.26 and 1.29.

42. Instruments to Detect (limited) Ebel Failures - NRC docment, " Fuel
Failure Detection in Operating Reactors," 5.L. Siegel and H. H. Hagen,

'

June,1976 resolves issue for limited fuel failures, but not for severe

(;] failures (See Item 56) .
-

43. " Instrumentation to Follow the Course of an Accident" Regulatory Guide
I 1.97 Revision 1 resolves ACRS concerns.
i

44. Pressure in Containment Fo'. lowing LOCA - NRC docment, "Contaiment'

| Subcompartment Analysis" September 1976.
!

; 45. Fire Protection. Resolved by Branch Technical Position 9.5.1, ard
Regulatory Guide 1.120.'

46. Control Rod Drop Accident (BWRs): Resolved through NRC review and
docmentation establishing such an event as not having severe con-
sequences (memorande for M. Sender, Chairman ACRS, frca Denwood

~F. Ross, Jr., Assistant Director for Reactor Safety, ES, dated
February 11, 1977.)

47. Rupture of High Pressure Lines outside Contaiment: Resolved by
positions in Standard Review Plan 3.6.1 and 3.6.2.

48. Isolation of bw Pressure frca High Pressure Systems: Resolved by
positions in Standard Review Plan 5.4.7.

49. Nnitoring For bose Parts Inside Tae Reactor Pres:sure Vessel:
Resolved by Staff position to be documented in Regulatory Guide
1.133.

. $ -arY
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~

50. Qualification of New Fuel Geanetries: Resolved by position in
Standard Review Plan 4.2, Revision 1.

.

. . 51. Maintenance and Inspection of Plants: Resolved by the mount of
Staff attention and industry involvement documented in Memorandtzn

". for Larry P. Crocker, Technical Assistant to the Direc+wr, DPM,
from William E. Kreger, Acting Assistant Director for Site Analysis,'

IEE subject: Resolution of ACRS Generic Item II C-6 dated February
28, 1979.

52. Safety Related Interfaces Between Reactor Island and Balance of>

Plant: Resolved by position in Stardard Review Plan 1.8.
,

b

!

.

i -

';i
-

-

i

l

i

,

.
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| OV
Resolution Pending

_

t

' 53. Turbine Missiles: Turbine failures for past 16 years have been-

; evaluated and a statistical probability analysis has been empleted.
;..' An ACRS letter (April 18, 1973) discusses the problems. (1)

~

54. Effective Operation of Containment Sprays in a IOCA: Extensive
documentation in topical reports. Review snd evaluation required.

,

55. Possible Failure of Pressure Vessel Post-LOCA By Remal Shock:
Regulatory Guide 1.2 covers current information. Ultimate psition'

' as to significance of thenaal shock requires input of fracture
! mechanics data from the Heavy Section Steel Technology Progran.
t

56. Instruments to Detect (Severe) Fuel Failures - NRC docunent, " Fuel>

I Failure Detection in Operating Reactors," B. L. Siegel and H. H.
Bagen. Item 42 covers limited failures. mre work is required for
the severe failure case to establish instrumentation Niteria. (2)

! 57. mnitoring for Excessive Vibration Inside the Reactor Pressure
I Vessel: Neutron Noise Analysis has been successful in detecting

q vibration of some empnents; however, odditional work may be
. ,1 required concerning systems for detecting vibration in other

empnents within the Reactor Pressure Vessel.

58. Non-Rande ftltiple Failures: This heading covers a multiplicity
of diverse components for shich requirements should be established.
Due to their diversity, the ACRS feels that specific items should

I be separated into subsets under the general heading of non-rands
4 multiple failures;
. 58A - Reactor Scram Systems
' 58B - Alternating Current Sources onsite and offsite

58C - Direct Current Sources

te above items are easily identified, other specific items may be
added to this listing in the future.

(1) Regulatory Guide 1.115, " Protection Against Iow Trajectory Turbine
Missles," will be modified to cover both low and high trajectory
missiles.

(2) Identified in the Cmmittee's Report of April 16, 1976 as " Instruments
to Detect Fuel Failures."

;,

./
Attachment 2

. /9- a f o
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1
59. Behavior of Reactor Fuel Under Abnormal Conditions: mis includes:-

'
flow blockage; partial melting of fuel assemblies as it affects

- reacto; safety; and transient effects on fuel integrity. Se PBF
program will address some of these items.

.

' . 60. NR Recirculation Pump and EWR Primary Coolant Pump Overspeed
During IDCA: Decision required by ACRS-NRC Staff. (3)-

i
t

61. Se Advisability of Seismic Scram: Further sttx!ies required to.

! establish need.
|

| 62. Emergency Core Cooling System Capability for Future Plants:
i Partially resolved by amendments to 10 CFR 50 (50.34(a) (4),
j 50.34(b) (4), 50.46, and Appendix K) . IDCA evaluation model

c::nplete. ACRS feels new cooling approaches should be explored.2

| 63. Ice Condenser Containments: Additional analyses are required to,

i establish response during a LOCA, and to establish design margins.

I 64. Steam Generator Tube Isakage: Partially resolved by issuance of
| Regulatory Guide 1.83 which addresses the concern frca a pre-
'

n ventative paint of view.

~

65. ICRS/NRC Periodic 10-Year Review of all Power Reactors: A more
t effective, continuous alternative approach to periodic reviews

is being propsed. Pending ACES review, this item is stilli
' considered unresolved.

66. Computer Reactor Protection System: Systems should be qualified for
reliability, prticularly through in situ tests and under various.

environmental conditions, prior to use in reactor system. (4)

67. Behavior of ER Mark II Containments: Various aspects, including
vent clearing, vent / coolant interaction, pool sell, pool strati-
fication, pressure loads and flow bypass should be resolved. His
is an extension of Item 44.

(3) Item 60 cccbines two previous items which dealt with mR and mR
pump overspeed separately.

(4) Identified in the ACRS Report of April 16, 1976 as " Hybrid Reactor
Protection System."

_
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68. Stress Corrosion Cracking in NR Pipirg: Several failures have; ,

occurred in operating NRs. 2e ACRS letter of February 8, 1975,'

t - discusses pssible x:tions that should lead to generic resolution
' ' . and extensive programs are underway by industry, ERDA, and NRC.

.

69. Iocking out of ECCS Power Operated Valves: 2e Caamittee stx; gests
tnat further attention be given to procedutes involving locking out,

! electrical sources to specific motor-operated valves required in the
i engineered safety functions of IECS.
1

70. Design Features to Control Sabotage: Attention should be given to
i aspects of design that could improve plant security.
.

71. DeconMmination of Reactors: As experience is gained in reactor;
: decontamination it should be factored into future plants to' optimize control cf radioactivity levels.

72. Decommissioning of Reactors: Specific plans should be developed,
including definitive codes and standards to cover the ultimate
decomissioning of plants.,_,

i (' j'
- 73. Vessel Supprt Structures: Questions that have arisen concerning

; the loais on pressure vessel support stru::tures due to certain
; pstulated less-of-coolant accidents should be resolved.

.

74. Water Ha=mer: Several cases of water slugging or water hammer
have occurred in both N Rs and NRs. Corrective measures should
be taken to minimize such events.

75. Behavior of BWR Mark I Containments: Various aspects relevant to the
NR Mark I Containment should be resolved. Incitried are such items
as relief valve restraint, control of local dynamic loads in the
torus, vent clearing and establishment of torus water temperature
limits during a LOCA. 21s is an extension of Item 44.

76. Assurance of Continuous tong-term Capability of Hermetic Seals on
Instrunentation and Electrical Equipnent: te integrity of seals
durirg post-accident conditions may be critical in controlling stch
an accident. Se Cocnittee believes appropriate test and maintenance
procedures should be developed to assure long-term reliability.

77. Soil-Strix:ture Interactions: Several matters related to soil-structure
interaction and the appropriate seismic respnse spectrun for use at
foundation levels of ntelear plants are under review and reevaluation.

. ~2bA
,

. . . --
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| 53 Turbine Missiles
!-
i
! .

!. Wrbine failures for the past 16 years have been evaluated and a
1-
| ~. statistical probability analysis has been empleted. An ACRS letter
!

|
(April 18,1973) discuses the problem.

I
j Three issues require answers to resolve the turbine missile problem:
.

I (1) 3e first relates to the appropriate failure probability value;
'4i

based on historical failures the probability is about 10 / turbine--year,

j Industry predicts a much lower failure probability based on improvements
1

in materials and design. To date the ACRS has accepted the more conser-
I
' vative value; (2) The second issue is strongly dependent on turbine ori-

A
I

! .) entation with respect to critical safety strtx:tures. Strike probabilities

frcun high angle missiles are acceptably low for single tmits ard may be
I

acceptable for multi-unit plants, dependi. . plant layout; hcwever,

lower angle missiles with non-optimtza (tragential) turbine orientation

. have unacceptably high strike probabilities; (3) The third issue is one

of gnetration and damage of structures housed in the containment. The

limited exprimental data pertaining to penetration of large irregularly

shaped missiles are not sufficient to determine strix:tural respnse to

impingement of turbine disc segments. mst missile penetraticn focaulas

are not relevant to this case. The EPRI turbine missile impact experiments

might resolve this issue, particularly for older plants with non-optimtra

turbine orientations.

Attachment 3

"

',
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54 - Effective Operation of Containment Sprays in a LOCA
_

,

Review and evaluation are required of the variety of experiments which

!, have been conducted on the effectiveness of various containment sprays

for the removal and retention of airborne radioactive materials anticipated'

:

; to be present within contairment following a LOCA. Such review should

consider adequacy of definition of the physical and chemical forms of,

| the anticipated airborne radionuclides, and quality of evalnative tests

I of the removal efficiencies of various sprays under the conditions of
I

] temperature, pressure, and radiation doses expected to exist under LOCA
I conditions. A desirable extension might be analyses of the use of sprays
,

i

! e) containing chemicals (such as NaCE) which have the potential for damaging.
-

| equipment within containment. Studies using other spray additives, strh as

I hydrazine, have been conducted. If ccepounds, such as this, have distinct

: advantages, insofar as minimizing equipment damage in the event of inadver-

tent actuation, action should be taken to encourage their use.
t

e

e
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55 - Possible Failure of Pressure Vessel Post-LOCA By hermal Shock.

:
.

. Earlier nuclear reactor pressure vessels subjected to fluences of
,

D>
.

. 1-4 x LO nyt, which are anticipated in the last 20 years of a 40-year

; life, may suffer severe radiation damage denoted by a pronounced shift

in impact transition temperature at the inner surface. Bere will be a

damage gradient which decreases sharply, so that the properties halfway

; throtx3h the wall are essentially those of the as-fabricated material.

If a T.CCA occurs near end-of-life, the injection of cold water on the

region of degraded properties may initiate and propagate a crack because

of high local stresses near the surface. Analytic procedures indicate
| /~ .

; j the stresses drop rapidly with distance throt:3h the wall so the flaw

should not propagate beyond some limiting paint. Se lack of experimental

evidence and the relative width of the error band in the analytic results
,

are such that some experiments are required to validate the analytic

model, tese are under way in the ESST program.

.

e

.
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56 - Instruments % Detect (Severe) Fuel Failures
!-
i

-
i

In the event of substantial fuel failure, including the possibility ofj .
,

i_ fuel melt, large amounts of fission products could be rapidly released
i

; to the reactor coolant and possibly to the envircrznent. Instrumentation

| capable of early warning and timely response may avert an incident be-
i

coming an accident.,

|
>

Instrumentation related to such diagnostic purposes for limited fuel'

I

! failure is beirx3 used on most p3wer reactors (see Item 42). Further

work is required to establish criteria for similar instrtznentation for,

I severe fuel failures.s

i ..)
I
I

I

i

.

.

"m
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57 - Monitoring For Excessive Vibration Inside te Reac*ar'

j- Pressure Vessel
'

,.

.

~

Neutron reise analysis can detect vibration of specific cenpnents

such as the core barrel. Se detection of vibration in other reactor
I
i pressure vessel c::mpnents is less wil established.

I
I

!

!

I
:

i

i

?)
t

i
!

I

t

,

I

.
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' 58 - Non-Randem Multiple Failures (Formerly "Camon Mode Failure")
,

The term "mnmn mode failures" has, in many instances, cme to mean
c

,
multiple failures of identical components expsed to identical or nearly

.

.

identical conditicns or envirorments, and the use of diversity in
!

! ccepnents has been proposed or required to avoid such failures. The
I

concen of the YRS is better expressed by the term "non-randcm multiplei

,

|. failures," which is intervded to inclLxie not only the type of "ca=en mode
'

failure" discussed above but other types of multiple failures for which
I

i the consequences and probabilities cannot be predicted by application
+

of the single-failure criterion. Examples include the use of the same

' sensors or compnents for teth control and protection systems (a resolved

matter); sequential multiple failures due to a "dcmino effect," ard

simultaneous multiple failures due to a sirgle fault. Since designs
I

usually do not knowirgly incorprate features susceptible to such
,

failures, techniques and criteria need to be developed to detect and
,

avoid them in all systens i=portant safety. The followirg is a

partial listing of systems whose cccmon mode failure has been cited

by the ACRS as a matter of s fety concern:

58A - Scram Systens
58B - Alternating Current Sources
58C - Direct Current Sources

Other items may be added to this listing in the future.

. -Sbb
. . - _. _.
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59 - Behavior Of Reactor Fuel Under Abnormal Corditions
.

|-

I, he behavior of reactor fuel under abnormal conditions is still

considered unresolved due to the limited experimental data available.i

I Partial melting of 'uel assemblies due to flow blockage might lead
I

to autocatalytic effects leadirg to more extensive fuel failure,

pressure pulses, etc. Similar behavior might occur in the case of,

1

! reactivity transients. te ACRS encourages analytic modelirq but
i
i believes appropriate experimental data are necessary. It is

; anticipated that tests in the Power Burst Facility (PBF) should

! -) supply mtx:h of the required data,^

t s

!

i

.

%

.

-- -

1030 . 2



__._ _ _ _ _ .. _ - - . _ . _ _ _ _ . . . . - _ _ - -

I

i

O.

!

60 - BWR and PWR Pump Overspeed During A IDCA'-

t

!-
)
,.~ It is possible for a SIR recirculation gnp or a WR primary
e-

- coolant p:mp to overspeed if a large break occurs at thei

appropriate pasition in specific pipire. Conservative estimates
i

| indicate substantial overspeed and possible failure of ecmponents,
|

with the generation of missiles. Se problem is being approached|

analytically and experimentally with scaled pumps. Se reliability
I of such protective measures as the use of decouplers between punp.

4

and motor is under stu:!y for ERs. In PWRs the reliability of

such protective measures as electrical braking of the pump motor

f is under study.-

;

4

i

.

s,

%
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;- 61 - The Advisability of Seimic Scram
i

i

:.- Se ACRS has recommended that studies be made of techniques for seismic

I- scram and of the potential safety advantages and potential disadvantages
t

of prompt reactor scram in the event of strong seismic motion, say more,

I

than one-half the safe shutdown earthquake. Various suitable techniques

j have been identified an:! exist, but thus far only limited sttdies have

been reported on the pros and cons of seismic scram, he principal p-
t

tential advantage identified arises from the greatly improved coolability
i

of a core in the unlikely event of a seimically induced LOCA, should,

scram precede the LOCA by several seconds. A principal reason given in'

m.
j opposition to seismic scre relates to a stated interest in keeping power

stations on the line to provide power offsite should a severe earthquake
|
; occur.
:

1
I

!

.

..

. $- 9 W
~
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;- 62 - ECCS CaFability For Future Plants

'
.

;.- The ACRS has placed considerable emphasis on irCS safety R&D so that
.

- the extent of the conservatism in the ECCS licensirs requirements

could be made more precise. With more experimental dar.a a realistic,

1 and quantitative appraisal of ECC systems m uld lead to valid jtxigments
,
.

on changes in licensing vttich could be put on a firm basis.'

',

i

i Parallel approaches that seek to improve the reliability of ECC systems,

to improve the monitoring of low power peaking, and to improve those fuel
,

i assembly designs by achieving lower peaking factors, are encouraged. B.trther,
. q
; V changes in plant design which improve the reflooding of the reactor core

| should be sought and evaluated.
|

>

R&D efforts on analysis of core blowdown and reflood should be pursuedt

i

j and combined with the results of the standard proble:is and the associated
i

experiments. Improved snalytical methods would provide a basis for

omtimized ECCS.
.

h

. If- 9-) %
.
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63 - Ice Cordenser Containments
i .

!

# -

i, te ice condenser containments have substantially smaller volume on the

assumption that the ice will condense the stema during a LOCA, thus pre-

| venting system overpressurization. Se rate of cordensation is critical
1

in the initial stages of the blowdown and is influenced by interaction of

j vapar with the ice. If the current analyses prove that the condensation

| model is suitably conservative, the problem may be resolved.
I
I

|

i

(

l

t
,

e

!
I

e
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.

[~ 64 - Steam Generator Tube Leakage
.

I' Normally the steam generator is not a critical compnent durig a IEA-
,

, .

ECCS. Bseer, a special case exists where the steam generator tubes

have been degraded dth. to corrosion, wastage, etc. If the shock loaiz

impsed by the IKA cause a critical nteter of tubes to fail, say by'

a double-ended (guillotine) break, the inflow frcm the seconder side

can cause choking of flow during Kr, preventing adequate coolig of,

| the core. Se critical number c f tubes is relatively small. A psition,
.

| such as one specifying a statistically significant level of nondestructive

examination (NDE:), might resolve this issue. D e purpose of NDE would ben

| )
; to confirm that damage is not excessive; such examinations should minimize

| the pssibility of catastrophic failure of a significant number of tubes.

;

.

..

h
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i 65 - Periodic (10-Year) Review Of All Power Reactors
I'

!.-

j, In its report of June 14, 1966, the ACRS reccanended that periodic

comprehensive reviews be conducted of operating licensed power
,

j reactors by the NRC Staff. %ese reviews would be preceded by a

c xnprehensive report by the operator which evaluate the past

experience and the safety of future operation of the plant.-

|

}
i

te NRC Staff has maintained a continuing review of the safety of
: oprating plants. In particular, as generic matters of potential

safety significance arise, the appropriate operating reactors are

asked to assess the relevance of the matter to each particular

reactor. mis is a necessary but different aspect of the continuing

i surveillance and review of the safety of operating react .rs than was

envisaged by the ACRS in its reccanendation of June 1966.
!

2e enmmittee continues to believe both approaches are desirable

and awaits the development of a program of priodic c::xaprehensive
.

reviews.

-
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I
66 - Comp 2ter Reactor Protection Systems *

..

|
'

.

!
. The propcsed systems would contain some types of ecmponents and subsystems

t '.
. not previously used for reactor protection. It is necessary that the

'

required system reliability, both during normal operation and under

i postulated abnormal conditions, be established throtgh an appropriate
a

combination of tests and analyses. While the issue originated with the

B&W Hybrid concept it is equally applicable to the proposed CE and W

I computer reactor protection systems.
I
i

1
' * Identified in the ACRS Report of April 16, 1976 as " Hybrid Reactor

Protection System.".s

! .._.
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67 - Behavior Of BWR ?' ark III Contaiments

,

i

|-
<

1 . The WR Mark III Contaiment differs in many respects frcxn the Mark I
i.

I *. and II designs. Various aspects such as vent clearing, vent / coolant

! interaction, pool swell, pool stratification, pressure loads, a:x! flow
1

j bypass must be evaluated and approved; ongoing experimental tests
I

should develop much of the necessary data to confirm the conservatism
,

in design.'

I
;

I

' '5
x /

:
I

I
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!

l
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{- 68 - Stress Corrosion Cracking in EWR Pipirg
i
i.
1

I- Several failures have occurred in oprating Bes. An ACRS letter of
I.

February 8,1975, discusses pssible actions that should lead to'

j generic resolution, and extensive programs are underway by Industry,

| ERCA and NRC.

|

"me austenitic stainless steels are ccca:rly used as piping material

j in many BWR lines. A ccnbination of weld sensitization, residual

i stresses, superpsed loads, and exygen equal to or greater than 0.2 pcm
1'

in the EWR coolant can lead to cracking, initiatirq on the inner sur-
' face and propagatirs through the wall. In most cases there will be a

t

leak well before pipe failure so there is adequate warning; however,,

i

one can pstulate a II)CA caused by a guillotine break with minimal prior

warning. Current efforts are to minimir.e stress corrosion by using

other materials.

.

Wii

.
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' 69 - I.cckirg Out Of ECCS Power Operated Valves
i

!*
: , Me physical locking out of electrical sources to specific motor-.

~

- operated valves required in the engineered safety functions of EECS
,

has been required, based on the assuaption that a s;:urious electrical
4

|
signal at an inopportune time could activate the valves to the adverse

! psition; e.g., closed rather than open, or open rather than closed.

While such an event has a finite probability another probability exists

that the valves might be adversely positioned due to operator error.,

i

- me ACRS believes the matter should be st:.xdied using a systems approach,,

f ( )
and considering such items as: (1) the evaluation of the probability of

c spurious signal; (2) time required to reactivate the valve oprator;

(3) status of signal lights when the circuit breaker is open; (4) the

pssibility of lockirzg out in an improper position due to a faulty in-
!

dicator; (5) other designs with improved reliability without rock-out;

(6) the advantages and disadvantages of corrective action by an alert
,

operator in case of incorrect positioning vis-a-vis a system with power
.

locked out.

~

.

,
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70 - Design Features To Control Sabotage.

1

i -
' '

Considerable attention has been devoted to control of industrial.

. -

sabotage of nuclear power plants, particularly with regard to control
I of unauthorized access, and ptential modes of sabotage by individuals
! or oroups external to the operating organization. Die ACRS believes

that deliberate attention should be given to aspes of design that,

I could improve plant security. With the emphasis beirg placed on
!

standardized plant designs, it beccmes especially imprtant to in-i

troduce design measures that could protect against industrial sabotage,,

or mitigate the consequences thereof.j
~

I
4

!,
I

f
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71 - Decontamination of Reactors' *

-

t

.

1

.- 'Ihe Cocmittee believes that well developed plans, confirmed by

.

- appropriate experiments when necessary, should be available for
' the decontamination of primary reactor systems. At this time
!

the information on full scale decontamination is limited.i
!

I Examples of patential problens include such items as handling of
i -

decontamination solutions, potential hideout of radioactive
I

j products, enhanced corrosion and crud formation followirq decon-

I tamination, and the possible inecepatibility of the different
i

j alloys in the pressure boundary with the decontamination solutions.
t ,-,
I v
i

i

!
_ _ .

,
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72 - De - M ioning of Reactors~

.

~ Experience is limited with regard to deccx:missioning operations,-
.

' and particularly with rules for dismantlirs and for mothballing.

| Definitive plans and standards should be developed covering such

i items as adequacy of action, problems in restitution of site,

; mutual responsibility of State and Federal Goverrnent, etc.

i

i

1
<

l

I ?)m
;

I
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73 - Vessel Support Structures

,

I.

. A possible consequence of the instantaneous double-ended pipe break

". postulated to occur in certain large pipes of EHRs is the asymetric
i
! loading of the reactor pressure vessel support structures. De magni-
I
'

ttrie and effects of such loads on the pressure vessel should be de-

termined to establish if such loads adversely affect the predicted,

course of a IDCA. If analysis indicates that the results cre un-

acceptable, appropriate corrective action should be taken. A poten-

tial effect is pressure vessel novement due to blowdown jet forces

at the location of the rupture, transient differential pressures in
g

i > the annular region between the vessel ard the shield, and transient

differential pressures across the core barrel within the reactor

I vessel.
!
|

|
i
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I. 74 - Water Wr

.

i
- Several instances of water slugging or water hamer have occurred in

,

.

both BWRs and PWRs due to causes such as the trapping of water be--

tween two valves. 21s slog of water is accelerated by stem or,
;

water once the valves are opened. S e stored energy is sufficient'

to dmage pipirg, bend or break pi;m restraints, and dmage support

structures. Water hamer may occur due to flow instabilities in
|

| stem generators in conjunction with water flowing into the feedwater

inlets, resulting in ecmparable damage.
4

i

i

Corrective measures should be taken to minimize strh occurrences after'

i

ccepletion of analytic and experimental sttriies directed to an under-,,

t

i standing of the causes.

4

.

.
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I- 75 - Behavior Of BWR Mark I Contaiments

|-
,- Recent tests on the IMR Mark I Contaiment design revealed phenomena not

i
~

anticipated on the basis of earlier tests tere pressure loads were imposedi-

j by insertion of air. Specific problems, somedat comparable to those tnder

review for the Mark III Containment, incitrie relief valve discharge, pipe

j restraints in the torus, local dynamic loads on the torus, vent clearing,
'

and influence of torus temperature on the IICA.
!

|

1 Chgoing experiment.s are expected to develop the necessary data to confirm
!
! the adequacy of the existing design or to permit necessary modificatic. s.
1 n

b ]

i

|

!
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76 - Assurance of Contint.ous Lorg-Term Capability of Hermetic Seals*

! on Instrtmentation and Electrical Equipent

t-
!
..

3- Certain classes of instrtmentation incorprate hermetic seals. When
.

I safety related components within containment must function during post-i

LOCA accident conditions, their operability is sensitive to the ingress

I of steam or water if the hermetic seals are either initially defective

or should become defective as a result of damage or aging. De damage
I

processes may fall within Item 23, " Performance of Critical Cceponents

in Post-ICCA Environment"; however, a special case requiring evaluation

I has to do with personnel errors in the maintenance of sich equipent since
r
() such errors could lead to the loss of effective hermetic seals.1

i

1

|
.

.
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77 - Soil-Structure Interactions'

.

.

. .
*

s

.

Ongoing studies by the NRC and the industry are reviewing and re--

evaluating matters related to soil-structure interaction and to the

| appropriate seismic respnse spectrtn to be used at the foundation level

of a nirlear pwer plant. These reviews may lead to a modification of

current criteria used in the seismic design of foundation structures.

.
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^
( ) Cross-Reference of Nt=berir.3 System

i Le Between Present Report ard the Previous Rep 3rt*

~

Present Previous Present Previous Present Previous Present Previous
1 I-l 23 I-23 45 ID-4 65 IIA-4

~

i

!,. 2 I-2 24 I-24 46 IE-1 66 IIB-1

~. 3 I-3 25 I-25 47 IE-2 50 IIB-2

1 4 I-4 26 IA-1 48 IE-3 67 IIB-3
i

5 I-5 27 IA-2 49 II-5A 68 IIB-4

| 6 I-6 28 IA-3 50 IIB-2 69 IIC-1
;

7 I-7 29 IA-4 51 IIC-6 70 IIC-2

8 I-6 30 IA-L 52 IID-1 71 IIC-3Ai

I
' 9 I-9 31 IB-1 53 II-l 72 IIC-3B
|
| 10 I-10 32 IB-2 54 II-2 73 IIC-4
| ,.

)'

,

I-11 33 IB-3 55 II-3 74 IIC-5

12 I-12 34 IB-4 56 II-4 51 IIC-6
i

| 13 I-13 35 IB-5 49 U-5A 75 IIC-7

I 14 I-14 36 IB-6 57 II-5B 52 IID-1
l

15 I-15 37 IB-7 58 II-6 76 IID-2

16 I-16 38 IC-1 59 II-7 77 IIE-1,

17 I-17 39 IC-2 60 II-8 & IIA-2
~

18 I-18 40 IC-3 61 II-9 -

19 I-19 41 IC-4 62 II-10

20 I-20 42 ID-1 63 IIA-1

21 I-21 43 ID-2 60 IIA-2

22 I-22 44 ID-3 64 IIA-3

.
Status of Generic Items Relatirs to Light-Water Reactor Rpt. No. 6, 11/15 /77.

'

Attachment 4.
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AFPEiDIX XXVII1 -
-

/ pF.CPOSED REVIEU CF LERs

*
SUMMARY OF THE MARCH 1-2, 1979
MEETING OF THE AD HOC SUBCOMMITTEE.

ON EVALUATION OF LICENSEE EVENTS
-

.
REPORTS

, _ ,

t-
'

The purpose of the meeting was to review the work that some NRC
'

Staff organizations are performing with LERs and to explore with ACRS

Consultants their work thus far on the LER study. Attendees at the meet-

ing were Dr. Moeller, Mr. Etherington and Dr. Nark. Consultants peesent

were Mr. Arnold, Mr. Epler, Mr. Michelson, Dr. Lipinski, Mr. Cromer, ,

Dr. Seale, Dr. Parker, Dr. Zudans and Mr. Ditto. David Johnson, an ACRS '

Fellow also parti;ipated in the meeting. During the Executive Session,

Dr. Moeller rev'.ewed for the Consultants the history, background and ob-
s

( jectives of the LER study. He also reviewed with them the memo which he

prepared on the proposed plan for the LER' Study and discussed the scope

of the study with the Consultants.
,

Dr. Hanauer discussed his experience in studying LERs. He emphasized that he

has not done any statistical type studies and that he feels the LER system

is important and provides much useful in ormation. He mentioned,two thingsd

that he has been interested in while studying LERs: 1. Is the reliability of

systems and components better or worse than it should be based upon the LER

data and 2. Identification of important LERs and the course of corrective

action taken.

Mr. Ludwig Benner, Chief of the Hazardous Materials Division of the National

Transportation Safety Board discussed his insights as to how the ACRS might

,
use the LER system to improve safety. He said that in his area of responsi-

bility, the process of what happened in one accident is examined to try to

. h-3* X
. _ . _ . ._ _ _ _ . . . _ . . . . 1030 i,J
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~

prevent others from happening. He feels that the accident process can be
'~

.

related to standards criteria by various reporting methods and he referred
~,

the subcommittee to an events modeling process that is used in investigations
.

by the NTSB.

Mr. Eisenhut, DOR. discussed the sequence of events within 00R as LERs come.

into the reporting system. The LERs are revjewed on a day-to-day basis

and on a generic basis. The individual project manager screens LERs pertinent

to his reactor on a day-to-day basis and a technical reviewer reviews LERs "

in his area of knowledge.

.

Mr. Medeiros, Office of Standards Development briefly reviewed changes that
3

are being planned in reporting requirements for LERs (Reg. Guide 1.16).
-

The revision is aimed partly at removing requirements for reporting insigri-

ficant events and removing loop holes in the reporting process. The Reg.

Guide . revision will probably be complete and ready for ACRS review in the

summer of 1979.
.

Mr. Vesely, Office of Research and Mr. Poloski of INEL reviewed the research

going on at INEL in evaluation of LERs. The objectives of the work are to

determine failure rates and confidence bounds using the LER file. Part of the
work is also designed to develop common cause analysis of LERs and to perform
some statistical analysis of LER and NPRDS data. LER data is extracted from

the LER and coded into a one line fomat. The one line femat for each LER
can then be procr.ssed, sorted and with other data, failure rate calculations

{ and confidence bounds are made. This information will then be published

in a series of reports for various components. A report on control rods and

. .

3Q, -
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,
drive mechanisms has been completed and a report on pumps is nearly completed.

- On Friday, an Executive Session was held with the consultants who were still

available. Dr. Moeller reviewed the status of the study thus far in terms

of the LER reporting system and recommended analyses that should be carried on.
'

.

Mr. Michelson suggested that construction deficiencies, their corrective actions,

and subsequent effect on LERs during plant operations are important. Mr. Arnold

suggested that as a first cut to the study, the NRC Staff be invited to trace'

the path of a few LERs from their inception through the various NRC organizations

from bottom to top and have the Comittee judge if the action taken is appro-
w

', r priate. The subcommittee and consultants egreed that this was a good idea and
J

each consultant was asked to pick three possible LERs for this.

Mr. Parker said that it would be useful to sort out the important LERs from

the unimportant and trivial ones. He suggested that they might be broken

into four categories: those affecting the plant, the public, potentially

affecting the plant, and potentially affecting the public. An indication

of severity could be given to each. A judgement could be made as to the

importance of the four categories in terms of the consequences of an event
"

by itself or the pctential consequences of several events.
.

The consultants also discussed specific things they have learned from their
.

preliminary studies of the LERs seut to them. Dr. Moeller concluded the

meeting by informing the subconraf ttee and consultants that within a short

_
time a suggested scope of the final report would be drafted, a schedule

'

. .. 1030 1 .5
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for future meetings established and a fomat for the individual consultants'
.

,

reports would be made.
.

e
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i D.W.Moeller: 3/8/79
(
v

i CCNMDUS 01 CURRDE ER RUudim SYSTEM
CBSERVATIONS BASED ON ER SUBCCNMITTEE MELTING ON..

'

MARCH 1 AND 2, 1979
-i

I ". 1. Overall Reccernendations

a. Se NRC should clearly define the goal of the LER reporting
system.

b. Care should be taken not to permit the reporting form to
hamper full disclosure of the event.

c. Every effort should be made to arrange the reporting system
so as to enhance the discovery of the safety implications

; of each event.
! d. Se NRC might consider developing procedures for greater pb-

lic input into the LER reporting system and its
evaluation.

!

2. Adequacy of ReDorting
I ,),

* a. Se NRC should evaluate the possibility of over-reporting for
some events and under-reporting for others. For example,
an apparent over-abundance of ERs relative to set paint drift

| (actually, errors in calibration) may be due to the set pints
! being specified on too restrictive a basis in the Technical

Specifications for certain pawer plants,

b. Se proposed revisions in Regulatory Guide 1.16 regarding re-'

neving loopholes ard deficiencies should be carefully removed
i and evaluated prior to implementation.
i
' c. Se NRC should seek to attain greater tniformity in the ER

reporting system. Bis should incitde revisions to reduce
potencial biases of licensees in reporting, ard possible dif-
ferences in the depth of reviews of ERs by NRC inspectors.
It should also include any revisions in the system necessary
to reduce differences due to variations in the Technical
Specifications for plants of different ages.

'
,

1. . . . 4-20L...
.

. . .
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: d. Se NRC should emphasize the need to seek out the cause of
{- each LER (p3rticularly to redu:e the number of reparted events

of unknown origin) and to cite the true cause versus simply
naming the specific component in which the failure was ob-4-

served.,,

I

e. Bere is also a need for the NRC to review the LER reporting
system with a view toward:

| (1) Increased reporting of information relative to systems
i interaction
f
! (2) Changes in reporting and logging LERs so as'to enhance
! data retrievability and analyses
!
' (3) Better coordination and interchange between the ER

and NPRM reporting systems

j (4) Improved centralization of LER handlirq and analyses
. within NRC

i f.
k

Iastly, the NRC might consider a detailed sttx!y of the reporting
mechanisms of the NTSB relative to possible improvement in the
ER system.

; 3. Recommended Analyses

9LWittee members and consultants suggested a variety of studies and,

analyses that might be undertaken or expanded with existing LER data.
'

Rese suggestions incitried:

a. A sttriy should be made of constrtx: tion deficiencies, corrective
actions, and subsequent ERs to determine their impact at tne
plant operating stage. In essence, there appears to be a need
for better ccramunication during the CP and OL stages.
In this regard, it was suggested that Subcocenittee members be
provided with a plant-by-plant printout of Construction Defi-
ciencies as reported under Parts 21 and 50.55e. Rese, in
turn, would be compared to subsequent LERs occurring at the
same plant.

b. Se Subcommittee recommended that NRC studies on failure rates,
and subsequent analyses of their implications relative to as-
s>ciated risks, should be continued.

.

// - 3 o')... . . . . .. -
_

. . . . . . , . .

=
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!~ c. Che Subcocmittee consultant suggested that the NRC consider
-

placirg counters on key ecroponents within operating plants
to record the number of times they are called upon for re-

.
sponse.

.

, d. Consideration should be given to conducting an analysis to
determine whether the frequency of LERs that occur as a

i result of design errors or defective procedures decreases
with plant operating lifetime. Presumably, if proper cor-

i rective measures are applied, this should be the case.

j e. 'Ib gain further insight into systems interactions, an analy-
| sis might be cory$ucted of all LERs occurring at multi-unit

stations.
I.

{ f. Limited sttxiles should be conducted of " clusters" and
" groupings" of ERs as well as their time of occurrence,

and sequence. 'Ihis could provide useful information on
i pssible precursors and on cause-effect relationships.

! g. An analysis might also be conducted to determine if the
occurrence of certain classes of ERs occur more frequently
at one plant versus another where the several plants are-

; ccrnparable in design. Such an analysis might provide data
1 on the accuracy of the reported system, biases or self-

interests of the originators, or influencing factors ofi

| I&E personnel.
|
' h. 'Ihe ACRS staff (perhaps ACRS fellows) should consider
! conducting a ccaparison study of the same ERs as entered
' cn the computer tapes at NSIC versus NRC lieadquarters

' (NIH) . 'Ihis is to determine if the same care is used in-

entering and recording the data and whether different
interpretations result from different personnel handling
the basic raw data as subnitted by licensees.

4. Other Considerations

a." Several Subccanittee members and consultants suggested that
EPRI be contacted to determine what they are doing and to
stimulate cooperative industrial efforts in solving some
of the problems evidenced by LERs.

)
_

; . .. . k^2W-

.
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b. Se Subem:nittee has been told that the Southwest Research
|. Institute (which operates the NPRDS system) is collecting

data on failure rates of given components within commer-i

i. cial nuclear power plants. Subcommittee members and con-
sultants indicated they would like to have officials of..

'- SRI meet with us at a future meeting so as to provide fur-
; ther details on the NPRES system.

! c. Se 9hittee suggested that printouts be requested of
I IIRs involving aluninm conductors and leakage of hydraulic
j fluids. Another suggestion was that a printout be obtained

of all IIRs that occurred as a result of lightning or thunder-
i sto rms. Rese, in turn, should be subnitted to an ACRS con-

i sultant knowledgeable in the field of electrical systems for
! review and evaluation relative to their safety implications.
!

d. Mr. Herbert Parker suggested that the IIRs on air cleaning,,

i nonitoring, and ventilating systena be provided to Mr.
1 Ronald L. Kathren of BattellMorthwest Laboratories for
i review and evaluation. Mr. Kathren should also be pro-
{ [- vided with a copy of Dr. )beller's paper on this subject.
|

! e. Subeccunittee menbers expressed considerable interest in
j the analyses of human errors and requested that personnel

from Iowa State University be requested to review their
! work at a forthcoming Subecmittee meeting. It was also

suggested that the Subecmitte obtain the comments and sug-
gestions of M. . Hugh Warren, ACRS consultant, on the roler,

i of hunan errors as a contributing f actor to IIRs.

5. Future Work

Following review of the IERs provided to them, each consultant to the
Subecomittee was asked to provide a list of up to 5 specific sequences
of events that should be considered for follow-up action. On the basis
of the suggestions received (which are to be provided no later than
the time of the Subcommittee meeting scheduled for March 23 and 24),
the 9hittee will select three to five IIRs for detailed indepth
review.

'
-
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;~ '1he selected IIRs will include those that were apparent successes as
well as failures (in terms of corrective action) and the indepth

1 review will incitxle reports to the Subcommittee by plant personnel
-

reporting the IIR, I&E personnel involved, the associated vendor,; ,

and the NRC personnel responsible for logging the IIR into the-

-

system, analyzing its implications, and determining the adequacy,

of corrective actions. In short, the Subecmittee wants to con-
: duct a complete case history review on several key IIRs.
I

J Iastly, it was suggested tnat Subcommittee members be provided a
schedule for future meetings, plus an outline of the proposed scope
of the final report. 'Ihese items have been developed and are at-,

tached.'

!,

!
Attachments:
1. Schedule.

i 2. Proposed Scope of Report

O
4

!

,

m.-

/1 3 /o-
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ATTACHMENT 1
'

D. W. Moeller - 3/8/79
!

I

l Cq/

-

! MARCH 23 & 24 - SUBCOMMITTEE MEETIE
-<

' - select LERs fer indepth review
I.
!. discussions with field personnel (I&E) involved in evalua*. ions of LERs-

,

discussions with Dr. Harold Lewis-

i initial review of consultant-prepared writeups of key classes or-

{ categories of IIRs

I
| APRIL 26 & 27 - SUBCOMMITTEE MEETIE

review of case histories of selected IERs (incitz$1rg discussions-

with people involved)<

further selection of IIRs of significance (to be incitxled in the-
>

i reprt with details)
!

continued review of writeups on key classes or categcries of IERs-c

discussions with representatives of reactor vendors ard EPRI-

MAY 24 & 25 - SUBCOMMITTEE MEETING

review of writeups on key classes or categories of IIRs (continued)-

,

j Agin to formulate Subcommittee conclusions-

; .

,

JUNE 28 &29 - SUBCOMMITTEE MEETIE

review 1st draft of S.ibcommmittee report-

JULY 19 - SUBCOMMITTEE t'EETIE

- review arx! approve final Shmittee report

AUGUST 9-11 - FULL COMMITTEE MEE'JIE

full Committee review and approval of report-

-

.

/9-3//._ - ...

. .
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ATTACINDIP 2.

D. W. Moeller - 3/8/79
|

SCOPE T REPORT -

~

1
i. I. Introduction

j, Origins aM Purposes of the Sttx!y
f

i II. General Review of Findings
1-

I.
III. Review of Specific Categories or Classes of ERs

4

' A. General Description of Failures
| (including review of generic implications)
!
' B. Frequencies of Occurrence
!

C. Implications Regardirx3 Safety

D. Corrective Action

! 1. Was cause of failure clearly determined?
!

I 2. Was the fix adequate? Did it Mdress the basic

h source of the problem?

3. What are the implicat: ions of the events relative to

research needs?

IV. Recommerx!ations for Futura Action

V. Summary and Conclusions

_{
i Appendices:

1. niis will consist of an enumeration of specific classes of ERs
with comments on the specific items arx! questions cited under
Item III above. Preliminary examples of reports on several
classes of IIRs are attached.

i 2. Special Studies

! a. Statistical Sumnary on Air Cleaning
b. Studies of Clusters on Groups
c. Other special studies

-

A. - 2 n --. .

. _ ,. ..

_
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Class of Event

Isolation of high-pressure coolant injection (HPCI) and reactor corei

!. isolation c.coling (RCIC) systems. 21s appears to be a probles
generic to WRs.

I ~
General Description

.

.
In the events reported, isolation of the two systems occurred as a re-

: . sult of inadequacies in the air ventilating systems. Se basis of the
problem is that the areas throtgh which the piping for the HPCI and RCIC

; systems passes are equipped with temperature sensors that are designed
j to isolate the systems in cases there is a steam leak in the lines. If
i there is a malfunction in the ventilating systems for these areas, or a
j sudden change in the outdoor temperature which leads to the sensor in-
i dicating a steam leak, the two systems are automatically isolated.

Frequency of Occurrence

| Nine events reported in 1976; eleven in 1977; several in 1978.

Implicatiors regarding Safety

With the systems isolated, coolant injection is not available for small
breaks in the primary system pipirg.

Corrective Action

a. n e cause of the failure was clearly determined.

b. Se fix was to increase the flow in the ventilation systems for
| the affected areas. Ibwever, this does not appear to address
j the basic cause ot the event nor does it offer a permanent solu-

tion to the problem.

I c. Research and/or a:!ditional evaluation appears to be needed if a
permanent solution to the problem is to be implemen*ad.,

f

.

.

. .

. ~ ~ ~
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| ) Class of Event
i

'

Failure of containment monitors

General Description

.

Several instances have recently been reported in which monitors within
containment (incitriing those designed to monitor post-accident con-:

I, ditions) have failed due to high ambient temperatures..

.

Precuency of Occurrence

! Two such events involvirq radiation monitors were reported at the
| Davis-Besse Power Plant Unit 1 in late 1978. One of these involved a
i post-accident radiation monitor. A similar failure of a past-accident

hydrogen analyzer occurred in the Joseph M. Farley Unit 1 in June,
1978. Other events may have occurred; a search is being mMe.

4 Imolications Regarding Safety

Certain monitors within containment are the sources of alarm for con-'

tainment isolation. In recent years, the ACRS has repeatedly called
for instrtunentation of this tyoe (which is necessary to determine the
nature and to follow the course of an accident) to be designed to with-
stand the environmental conditions accompanying an accident. Such,

(-) requirenents have supposedly been implemented through Regulatory
| Guide 1.97. te performance of an instrument that fails due to high
| ambient temperatures would be suspect in a post-accident environment.

Without adequate post-accident monitoring, the actuation of isolation,

, systems may not occur. In Mdition, in the case of the hydrogen an-
' alyzer an explosive mixture could develop without the knowledge of

plant personnel.

Corrective Action'

a. The cause of the failure appears to have clearly been detennined.
Basically, it was attributed (in Mdition to the heat) to a
design error.

b. The fix called for better cooling and a reevaluation of the sys-
tems. This appears to be a generic problen that should never have
occurred. Research may be necessary to determine a positive solu-
tion to the problem.

~ 3! . .
,. . - - .. .. . ,,.. ..

_
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Class of Event
O'i

Bypassing of monitors that actuate containment isolation.,

I-
General Description

,

j~ To maintain the pressure below the Technical Specification Limit, a
j *. . ntzaber of licensees vent the containment throtxjh the purge valves.
., In certain instances, such venting has occurred when the containment

- particulate monitor isolation signal to the purge valves was bypassed.
As a result of this procedure, the purge valves would not have closed
in the event of a loss-of-coolant accident.

Frequency of Occurrence

At least two events, one at Salem Unit 1 and one at Millstone Unit 2,
occurred in 1978.

Implications Regarding Safety
i

.j his situation could result, in case of a II)CA in an excessive release
i of airborne radioactive materials into the atmos @ere.
;

Corrective Action
|

-'

|
; a. Se NRC Staff is fully aware of these events and the licensees2

have modified their procedures to precitxle venting of the con--
~

{ tainment through the purge valves if a containment high particu-
j late alarm occurs. De fix, however, appears to be a ninistra-
: tive rather than technical.
|

, b. He situation appears to call for an indepth review to determine
; inw the possible occurrence of such a sequence of events could
i have been overlooked. he reported occurrences appear to be a

violation of basic safety precautions.,

,

6

*-
,

.

M
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!
l {Q, Class of Event
,

Containment purging and airborne releases.
.

I
; General Description
i.

i There has been a ntrnber of ERs in recent years that relate to con-
1 tainment purging and its relationship to containment integrity and

excessive airborne releases for IWR installations. Ebr example,,-
excessive airborne releases at one plant in 1977 led to a decision to
reduce the frequency of containment Eurging. A factor entering into
this decision was that the plant had 910 nm-diameter purge lines, and
the NRC prefers not to permit continuous Eurging unless smaller 200'

i m-diameter lines have been installed. As a result of the reduction
' in the frequency of mrging, airborne releases frcra the plant wreI

reduced. At the same time, however, this led to a reduction in the
fcequency with which the centainment could be entered for visual
inspection of safety-related equipment, such as pipirrg, snubbers,
etc.

In a similar situation at anotner EWR in 1978, minimizing the fre-;

quency of purging led to a buildup of radioactive materials within,

' - the primary containment to the paint where both the gaseous and
particulate monitors were at or near full-scale indication. As a

r3 result, the monitors becane incapable of detecting further increases
(/ in airborne activity that could have occurred as a result of a

significant increase in reactor coolant leakage.

Frecuency of Occurrence

!

Althotx3h only a few ERs are reported annually in this category,
the problem appears to be generic in nature and the number of
events involved may be greater than those revealed by the ERs.,

Imolications Recarding Safety

In the first case, the redtx: tion in the ability and frequency with
which inspections can be conducted within contairrnent could lead to
a reduction in overall safe plant operation. In the secorx3 case,
the fact that personnel would purge containment to prevent gaseous
and particulate monitoring devices frcxn going off scale appears to
reveal a deficiency in the ranges of such monitoring equipnent. Al-
though presumably higher range units are available for post-accident
monitoring, this is not clear.

.

m
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Corrective Action-

.- a. Presumably problems of this type were corrected on a generic
' basis through the developnent of Regulatory Guide 1.97. Sup-
,.' porting the develognent of this Guide, the ACRS has consistently'

urged that more attention be ditected to the provisions of in--

*
t strtznents capable of determining the nature and following the
'

course of an accident. 'Ihis has incit $ed enphasis on providing
instrtunents with ranges sufficient to assess accident conditions.,

!

b. It is evident that this matter needs further sttz$y snd that a,

; generic approach to its solution is required. Although there
- may be an administrative solution to the problem, it is not

obvious that it has been found.

.

i

1

I Footnote
1

me events reparted above, and those related to failures of minitors
| within contairrnent (due to high ambient temperatures) and to the
j isolation of the monitors that actuate the closing of containment
! purge valves in case of a LCCA, are all inter-related. It is quite
' possible that all three of these classes of events could be discussed
, under one heading or category of LER.

.' !.
_- ,
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{*. APPEtiDIX XXVIII
C0tiSII;ATI0li 0F DYllAt1IC LGADS AS A,

~

Honorable Joseyt M. Hendrie
Chairman
U.S. Nuclear Regulatory Co= mission,

i Washington, D. C. 20555

! SUBJECT: CCMBINATION OF DWAMIC LIRDS AS A REIIUIATCRY DESIGN BASIS
I

Dear Dr. Hendrie:

i 21s letter is in response to Commissioner Kennedy's c,uestion at the
I. Novenber 2,1978 meeting between the enmmissioners and the AGS, con-

cerning the ccabination of dynamic loa:!s as a design basis for ntriear'

facilities.

Se NRC Staff is considering the use of " Square Boot of the Sum of the

O- Si" re th a 1 ev * = c =di=i=e 'oc^ =a i==i= 1 at=e= ror the
primary coolant system boundary. B is may eliminate some possibly unde-
sirable conservatism in load combination methodology; however, it ad-
dresses only a small prtion of the issues in question. S e treatment
of structural supports for example, is not, at present, considered sim-
ilarly.

,

Se ACRS is aware of a number of technical programs addressing load-cco-
; binations which have been initiated by the Office of Nuclear Reactor Reg-
- ulation under technical assistadee contracts and through requests to the
i Office of Nuclear Regulatory Research. R ese may ultimately alter the

Staff position on combined loads. Bowever, their presently inednplete sta-
tus makes a full commentary premature at this time.

Se ACRS has established a Subcommittee to continue review of this ques-
tien and will reprt to you at an appropriate time.

Sincer y,

Max W. Carbon
Clairman

\ !

~U/
.

.
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APPEtlDIX XXIX
REGULATORY GUIDES." s c

oq'. UNETED STATES, , . . . ,

(.g{T',c(iC j,
! /- p NUCLEAR REGULATORY COMMISSION
I ADVISORY COMMITTEE ON REACTOR SAFEGUARDS -

| 5, , g / WASHINGTON. D. C. 20555

1- *....
I March 12, 1979

*

i

.

.

.

Mr. Lee V. Gossick
Executive Director for Operations
U.S. Nuclear Regulatory Cocunission

i Washington, DC 20555

SUR7ECT: ACRS N.T. ION Of PROPOSED REVISIOS CF REGUIAKRY GUIDES*

i

i Dear Mr. Gossick:

Durirg its 227th meeting, March 8-10, 1379, the ACRS concurred

i in the regula:.ory psition of the following Regulatory Guides:

Regulatory Guide 1.137, Revision 1, " Fuel Oil Systems for
Standby Diesel-Generators," and

Regulatory Guide 1.143, Revision 1, " Design Guidance for
Radioactive Waste Management Systems, Structures, and
Compnents Installed in Light-Water-Cooled Nu: lear Power
Plants."

Sincerely,
e

:
1

Max W. Carbon
Chairman

ec: H. Denton, NRR
R. Minogue, OSD
G. Arlotto, OSD
S. J. Chilk, SfrY

bec: ACRS Members
J. Jacobs
H. Voress i

<

_,
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APPEliDIX XXX
REQUIREMEriTS FOR SE*JTDOW!i AfiD DECAY HEAT

[pa as g%,
j

RE!! OVAL USIfiG SAFETY-GRADE EQUIPMEkTUNITED STATE.-

(3 e g NUCLEAR REGULATORY COMMISSION) ~
'j ADVISORY COMMITTEE ON REACTOR SAFEGUARDJ

,

4

|, f WASHINGTON, D. C. 20555.

March 14, 1979
.

'
.

,

.

'

MDiO FCR: L. V. Gossick
Executive Director f r Operations

,

j ET G : R. F. Fraley
Executive Director

i

i SUBJECT: RECUIRDdENTS FCR SHUITXMN AND DECAY HEAT RDG7.', USING SAFETY
GRADE EQUIPMD7f

During the 226th ACRS meeting, February 8-10, 1979, the NRC Staff made a
detailed presentation to the Committee concerning the matter of safety

; grade cold shutdown requirements.
I One portion of the presentation and ensuing discussion related to dif-

(3 ferences of opinion between the NRC Staff and some representatives of
U industry concerning the relative safety merits of hot-standby versus

cold-shutdown conditions and to the maximum desirable time interval
before decay heat renoval could be accomplished by the low pressure re-
sidual heat renoval system. Various possible situations, including fire,
earthquake, flooding of non-safety grade equipnent, and limited supplies
of cooling water with acceptable chemistry control, were identified as
representing potentially significant factors in a decision on whether
safety grade equipnent is needed to make the transition from hot-standby

j to cold-shutdown. However, the NRC Staff did not have the benefit of a
; systematic probabilistic analysis.

We ACRS believes that the application of fault-tree / event-tree method-
ology, quantified as possible with particular attention to identification
and estimation of uncertainties, could provide considerable insight into
the me-es of the various current arguments, pro and con, concerning this
general matter. Such sttriies are also likely to identify specific
situations for operating plants where special attention may be needed.

Se ACRS recocrnends that a limited probabilistic sttx!y, involving menbers
of the Probabilistic Assessment Staff and the licensing staff, be under-
taken. Followirq evaluation of the results of this study, a decision can
be made concerning the merits of further work along these lines.

cc: H. Denton, NRR
S. Levine, RES
R. L. Minogue, SD,-
A. R. Buhl, PAS /NRR! >

S. Chilk, SEC

.

-- . _ _ __ gy
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APPENDIX XXXIa neg TRANSPORTATION OF RADI0 ACTIVE MATERIALS
i

,, g .h UNITED STATES
A r 1 e(; ; NUCLEAR REGULATORY COMMISSION
. spQ./; j ADVISORY COMMITTEE ON REACTOR SAFEGUARDS' .y/ /

| WASHINGTON. D. C. 20555

j. *....

|-
March 13, 1979

.-
\-
!-
,

I

| Mr. Lee V. Gossick
Executive Director for operations
U.S. Nuclear Regulatory Comission
Washington, DC 20555

SUBJECT: 'IRANSPOR'D. TION OF RADICACTIVE MATERIAIS

Dear Mr. Gossick:

During its 227th meeting, March 8-10, 1979, the Advisory Cocnittee
on Reactor Safeguards was briefed by the NRC Staff concerning possible
courses of action being considered in relation to the regulation of
highway routing of rad Nactive materials.

.

'Ihe Comittee wishes to observe that there are very large quantities
of nonradioactive, hazardous materials shipped by highway, and that
many of these materials are equally or more hazardous than spent nu-
clear fuel under conditions of accident or postulated sabotage. 'Ihe
Co::cittee believes that regulations concerning the transprtation of
radioactive material by highway should be evaluated and adopted with

! full cognicance of the risks for nonradioactive material, and recan-'

mends that the NRC Staff assure that information concerning risks from
both radioactive and nonradioactive shipents be made available to the
Nuclear Regulatory Commission and the Cepartment of Transprtation.

Sincerely,

i

max W. Carboni

Gairman

ec: Joseph M. Hendrie, CCM
R. Bernero, SD
S. O ilk, SECY

bcc: ACRS Members

t0;;;; B-32/
'
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APPEl' DIX XXXII'
TRAitSPORTATION OF RADI0 ACTIVE f%TERIALS,

ACRS PARTICIPATION- +p ** "' a g,',,s

UNITED STATES
/ ' s NUCLEAR REGULATORY COMMISSION

I - - . ~ ~ ''| ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

j, g M5HINGToN. D. C. 20655

i **"* MAR 131979
,

1

.

.

.

R. Bernero, Assistant Director, M3terial Safety Standards, SD

SUMECT: TRANSPORTATION OF RADIOACTIVE MATERIALS, ACRS PARTICIPATION
f

| ne review by the ACRS of the NRC Staff's assessment of the risks
associated with the transportation of radioactive materials was

| undertaken at the request of the Commission and is related spei-
fically to the contemplated NRC rule-making proceedings regarding

| alternate methods of shipxnt, irclLx$ing the NRC Urban Area Sttdy.

Se Committee has decided that it sees no need for it to review
the other pssible actions related to transportation and to rela-
tions between the NRC and the D7f, unless the Commission sees ccra-
pelling reasons for further involvement.

!

R. F. Fraley
Executive Director

i
i
; cc: L. V. Gossick, EDO
; R. Minogue, SD
1 G. Arlotto, DES

.

.
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UNITED STATES*

i NUCLEAR REGULATORY COMMISSION j'

j ADVISORY COMMITTEE ON REACTOR SAFEGUARDS.' S
{

WASHINGTON. o. C. 20555
_

' *,,,*
j March 13, 1979

,

'
APPEf1 DIX XXXIII

ACRS REPORT ON WM H. IITER liUCLEAR'-

POWER PLAtli Uti!T 1
~

Honorable Joseph M. Hendrie
Chairman,

U.S. Nuclear Regulatory Commission
i Washington, DC 20555

I SUBJECT: REPORT CN WILLIAM H. ZIMMER NUCLEAR POWER STATICN, UN T 1

'

Dear Dr. Hendrie:

During its 227th meeting, March 8-10, 1979, the Advisory Committee on
| Reactor Safeguards empleted its review of the application of the Cin-

cinnati Gas and Electric Company (CG&E), the Columbus and Southern Ohio
I Electric Company, and the Dayton Power and Light Company (hereinafter

referred to collectively as the Applicants) for authorization to oper-.

( T. ate the William H. Zimer Nuclear Power Station, Unit 1. CME will be,

V'j responsible for operating the plant. A tour of the facility was made
by menbers of the Subcomittee on November 16, 1978 and the applica-
tion was considered at Subemmittee meetings on Novenber 17, 1978 and
February 27, 1979. During its review, the Committee had the benefit
of discussions with representatives and consultants of the Applicants,

,

| the General Electric Company, Sargent and Lundy Company; Kaiser Engi-
neers Incorporated and the Nuclear Regulatory Commission (NRC) Staff.

i ne Committee also had the benefit of the documents listed. Se Can-
mittee reported on the application for a construction permit for this;

plant on September 17, 1971.

S e Zimmer Nuclear Power Station is located in Ohio on the Ohio River
approximately 24 miles southeast of Cincinnati and one-half mile north
of Moscow, Ohio. The plant will utilize a 2436 MWt %W5 boilLog water
reactor which is similar to the SW4 used in the Edwin I. Hatch Nuclear
Plant, Unit B . 2. A principal difference is the use of recirculation
flow control valves to regulate power rather than pu=p speed control
which has been used on plants of the BWR/4 type.

2e Zimmer Nuclear Power Station has a Mark II pressure suppression
containment and is designated as one of the lead plants for this type
containment. The NRC Staff has reviewed the generic aspects of the
Mark II containment system and has reported its findirgs in NURED-0487.
Se generic aspects of Mark II load evaluation and acceptance criteria
were considered at Subcommittee meetings on July 7-8, 1977, November 30,

{> 1977, May 23, 1978, and November 28-30, 1978. The Committee believes
that the acceptance criteria are suitable for the lead Mark II plants.

[33.a
.
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O " " redt 3 era " se=arte -2- 8erchi3,1979

1-
; The Applicants have taken exception to some of the acceptance criteria
j. developed by the NRC Staff. Se Staff and the Applicants are continu-

ing to work together to resolve this matter. me rer-nittee wishes to
j be kept informed.

-

2e Mark II Owners Group and the NRC Staff are continuing to develop
information relating to the method of ecrnbining loads on the contain-
ment structure. Ibwever, the Applicants have indicated that they will
accept the NRC Staff's current, perhaps overly conservative, methodology,,

to expedite the licensing ac-).on. Se renittee considers this acceptable.i

,

_.

I 2e NRC Staff has determined that the present Emergency Core Cooling
i System analysis contains adequate margins for assessing the performance

of the Zimer Plant. It should be noted that recent tests in the ho
Icop Test Apparatus (TLTA) have produced new data on the rate of vapor-'

ization of emergency core cooling water. Se NRC Staff believes that
! further analysis of the TLTA test results may require changes in the'

General Electric model for calculation of this vaporization rate in
order to reflect more accurately the observed physical phenomena. Be
Committee wishes to be kept informed.

O In view of the immrtent ro1e ef the Operetione1 Review Com=ittee in pre-I

| viding continuing reviews, and in up$ating and implenenting safety meas-
I, ures, the ACRS recommends that the Operational Review Committee incitr$e

additional experienced personnel from outside the corporate strteture as
I voting members for the first few years of operation.
I
! With regard to the generic items cited in the Committee's report, " Status

of Generic Items Relating to Light Water Reactors: Reprt No. 6," dated
i

Novenber 15, 1977, those items considered relevant to Zimmer are: II-4,
! Sb, 6, 7, 8,10; IIA-4; IIB-4; IIC-1, 3A, 3B, 5; IID-2. t ese items

tould be dealt with by the NRC Staff and the Applicants as solutions are
'

fouc.d.

he Advisory Committee on Reactor Safeguards believes that, if due consid-
eration is given to the items mentioned above, and subject to satisfactory
completion of construction and preoperational testing, the William H. Zimmer
Nuclear Power Station, Unit 1 can be operated without mdue risk
to the health and safety of the public.

Sincerely,

e&
Max W. rbon
Chairman

C.v

.
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Honorable Joseph M. Hendrie -3- March 13, 1979

.

~

| References:
:
"

1 Cincinnati Gas and Electric Company, " Final Safety Analysis Report,.

Nilliam H. Zimer Nuclear Power Station, Unit 1," with Amendments 23-

through 32.
,

2. U. S. Nuclear Regulatory Comission (USNRC), " Safety Evaluation Report
i Related tr. the operation of William H. Zimer Nuclear Power Station,i

Unit 1, Ibcket No. 50-358," USNRC Reprt NURm-0528, dated January 31,
1979.

-

3. U. S. Nuclear Regulatory Comission, " Mark II Containment Lea $
! Plant Program Ioad Evaluation and Acceptance Criteria," USNRC Re-
I prt NUREG-0487, dated October,1978.
I
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| APPENDIX XXXIV
ACDITICNAL DOCUMENTS PROVIDED FOR ACRS'

f USE

! s'?
U Additional Documents Provided for ACRS' Use

,

:-
!

1. Letters, J. M. Hendrie to T. P. O'Niell, Speaker of the House of
Representatives and W. Mondale, Vice President of the United States

.

;

on " Proposed Changes in NRC Civil Penalty Authority", and attachment,,-

n.d..

.

Memorandum, C. R. Storber, Ass't General Coursel, NRC to Cornissioner2.
Kennedy, " Response to Questions about Revised Civil Penalties Pro-
posal", dtd. March 8, 1979.

3. Iatter, T. G. McCreless, ACRS Staff to W. Kerr, Chmn. ACRS Subcom-
mit' ee on AM, "Sumary of NRC Staff Meeting of March 1,1979" [en

1 a M ], dtd. March 7, 1979. -

4. Memarandum, T. L. Kelley, Dep. Gen. Counsel, NRC to NRC Commissioners,'

" Draft Federal Recister Notice Concernirg Subpoenas to ACRS Consultants,
dtd. Feb. 12, 1979.

5. Letter, H. R. Denton, ONRR to S. Lawroski, Chnn. ACRS, on " Status of
Generic Items Related to Light-Water Reactors: Report No. 6" and

,

,

i
attachments, Dtd. Dec. 4, 1978.

6. Letter, ACRS Consultant to ACRS Staff, on reliability of Scram System,
Feb. 12, 1979.

7. Letter, ACRS Consultant to ACRS Staff on Reliability of RESAR-414
Scram System, dtd. Aug. 18, 1978 and July 31, 1978.

G. Information Report SECY-78-611, "D7T Inquiry on Highway Routing of
Radioactive Materials", R. B. Minogue, dtd. Nov. 24, 1978.

i

i

9. Letter, L. D. Santman, Acting Director, Materials Transportation
Bureau, DOT, to Chmn. J. M. Hendrie, NRC, on rulemaking regarding
routire of highway shiprents of radioactive materials, dtd.
Aug. 18, 1978.

10. Letter, L. V. Gossick, Executive Director for Operations, NRC to
L. D. Santman, Dor, on rulemaking regarding routirg of highway ship-
ments of radioactive materials, tl. Sep. 10, 1978 and Nov. 20, 1978.

11. Letters, F. von Hippel, Pe%t ep Univ. to Rep. M. K. Udall on NRC
response to the criticJ R pt oi .'ed by the Risk Assessment Review
Group.

12. Letter, H. J. C. Konts, Brookhaven National Iab. to NRC Commissioners
on NRC response to the criticism provided by the Risk Assessment
Review Group.
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Additional Documents Provided for ACRS' Use

l-

|~ 13. Letter, F. H. Rowsome to H. W. Lewis, Chmn. Risk Assessement Group,
j. on the Report of the Risk Assessment Review Group, and Attach.

' " . 14. Memo., S. J. Chilk, Secy. of NRC to L. V. Gossick, Executive Director
for Operations, NRC, " Staff Actions Regarding Risk Assessment Review
Group Report" and Attach., dtd. Jan. 18, 1979.

i
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