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[ %, UNITED STATES
f '' '

NUCLEAR REGULATORY COMMiss!ON,7
g- .g W ASHING TON, D. C. 20555

\ ..s NOV 0 S 1978
...

MEMORANDUM FOR: Domenic B. Vassallo, Assistant Director for
Light Water Reactors, NRR

FROM: George C. Gower, Acting Executive Officer
for Operations Support, IE

SUBJECT: .INFORMATION TO BE CONSIDERED FOR BOARD NOTIFICATION -
LICENSEE REGULATORY PERFORMANCE EVALUATION (LRPE)

The enclosed infomation is being forwarded for consideration and possible
Board notification. Mr. Thornburg's memorandum, also enclosed, provides
information on the various aspects of the LRPE efforts and discusses cur-
rent plans for a trial program. Questions on LRPE should be discussed

,

with Mr. Thornburg.
,

Please note that the enclosed infomation is to be treated as predecisional,
that is, withheld from public disclosure. Steps are being taken to obtain
clearance from the Comission for release of this infomation. Prior to,

taking any action that would in effect release this infomation to the
public, we request that you contact this office for the current status of
the clearance effort now in progress.

We also request to be informed whether or not this matter is sent forward
to the Boards.

Li a u
,c~ y .CMA--

George C. Gower
Acting Executive Officer

for Operations Support, IE

Enclosures:
| 1. Memo HDThornburg to GCGower

dtd 11/1/78
2. SECY-78-554
3. Draft Report - An Evaluation

of the Nuclear Safety-Related3

Management Performance of NRC
Operating Reactor Licensees
During 1976 dtd 2/77

4. Memo EMHoward to EVolgenau
dtd 9/26/77 - Draft Peport -
Licensee Inspection and
Enforcement Indicators

_. _ _
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NOV 0 31973Domenic B. Vassalo -2-

5. Report - Individual Site Ratings
from the IE Employee Survey
on Evaluation of Licensees
dtd 4/78

6. Report - Licensee Performance
Evaluation by Teknakron, Inc.
dtd 5/78

cc w/o enclosures:
J. G. Davis
H. D. Thornburg
N. C. Moseley
IE Files
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,# 4, UNITED STATE.S7

y 1, y1 NUCLEAR REGULATORY COMMISSION
,..t I, $ WASHINGTON, 0. C. 20b55

%2k/ i% '.v / NOV 1 1978*.e

MEMORANDUM FOR: G. C. Gower, Acting Executive
Officer for Operations Support

FROM: H. D. Thornburg, Director
Division of Reactor Construction Inspection

SUBJECT: BOARD NOTIFICATION - LICENSEE REGULATORY PERFORMANCE
EVALUATION

In accordance with Manual Chapter 1530, the enclosed information is forwarded
for notification of the appropriate NRC Hearing Boards. We believe that

-

the information will be of interest to the Hearing Boards.

The boards should be made aware of the past efforts in Licensee Regulatory
Performance Evaluation (LRPE), future plans, and limitations of the methods
attempted as outlined below and as contained in the enclosed docuttents.

IE has been working to develop techniques for evaluating the regulation
performance of licensees for several years. Three general approaches have
been made to the problem. One employed statistical treatment of weighted
nonccmpliance and LER data. The second employed trend analysis of LER data
while the third involved a compilation of judgments made by regional man-
agers and inspectors. These matters have been described to the Commission
along with IE plans to develop an approach to Licensee Regulatcry Perform-
ance Evaluation (LRPE) using the best elements of the above three general
approaches in an integrated fashion in SECY 78-554 dated October 25, 1978.
A copy of SECY 78-554 is enclosed along with copies of the documents
referenced in that paper.

It should be noted in SECY 78-554 that each of the methods for LRPE attempted
today by IE has teconical shortcomings and that there is not staff unanimity
regarding the usefulness of the results of the individual approaches. It

is the position of IE management that the methods are imperfect but that
they do provide insights into licensee regulatory performance. It is also
the position of IE management that a system for licensee regulatory perform-
ance evaluation should contain a combination of quantitative and qualitative
information and judgment. As indicated above, IE will initiate a trial I
program for LRPE upon receipt of Comission approval. The staff has been I
treating this infornation as predecisional pending the Commission's decision |
" ' ,f gg3

| Harold D. Thornburg, Director .3
' Division of Reactor Construction Irdpection

Enclosures: As stated

1
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October 25, 1978
SECY-78-554

us"ED s m es

NUCLEAR REGULATORY COMMISSION

POLICY SESSION ITEM

For: The Commissioners .

From: John G. Davis, Acting hrector
Office of Inspection and Enforcement

Thru: Executive Director for Operations .d *

Subject: LICENSEE REGULATORY PERFORIMNCE EVALUATION

Purcose: The purpose of this paper is to inform the Commission
regarding the status of efforts by the Office of Inspec-
tion and Enforcement in licensee regulatory performance
evaluation and to obtain Commission approval of a two
year trial program.

Discussien: IE has been working to develop techniques for evaluating
the regulatory performance of NRC licensees for several
years, with intensified effort over the last two years.
" Regulatory performance," is meant to convey the ability
of the licensee to meet regulatory requirements and to
avoid reportable events that appear to be directly under
the control of the licensee. " Regulatory performance",

does not involve reliability, availability, earnings, or
other measures which may be used to measure performance.

L*.censee Regulatory Performant.e $ valuation (LRPE) is the
e# fort to evaluate the regula*: cry perfor .ance of licensees
on a national basis. It has is its objectives:

Identification of factort that lead to different.

levels of regulatory perfomance.

Effective and efficient use of NRC inspection resources..

Information from the evaluation process also can be used
to evaluate aspects of the NRC inspection program.

|

!
Contact:
H. O. Thornburg, RCI
49-28404
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The basic method of LRPE is to identify licensees whose
regulatory perfonnance is most different from the majority
of licensees in the'same class. These "different"
licensees are excmined on a case-by-case basis to
identify the characteristics that lead to the differences.
Actions then can be taken, if needed, to upgrade licensee
regulatory perfonnance. The thrust of LRPE is an upgrading,
as appropriate, of perfonnance.

The enclosed paper, entitled " Licensee Regulatory
Performance Evaluatien," defines the concept of licensee
regulatory performance, describes why IE wants to evaluate
it, and suggests the uses that may be made of the results.
The paper also describes the evaluation approaches that
IE has considered and offers some ideas how IE may
develop and use an " integrated methodology" that incor-
porates selected aspects of each of the three methods
considered to date. Finally, the paper provides a
summary of value-impact considerations and plans and
schedules for future actions.

Defining and agreeing upon the reasons for LRPE and
suitable methods for its conduct have been difficult.
Concepts and positions have been modified as new insights
are developed. Staff agreement still has not been
achieved. The results of efforts in LRPE have not been
made public. No public nor industry comments have been
requested. IE management believes that the potential
benefits--resource management and performance upgrading--
are sufficient to move forward into a trial program of
LEPE.

IE proposes to implement a trial program for evaluating
the operating reactor licenseen on the basis of 1978 and
1979 data. As the program proceeds, IE will monitor its
results to identify changes which may be needed. An
ir.teroffice steering group will be appointed for the
trial program in December 1978. The trial is scheduled
for completion in December 1980. By March 1981, IE will
evaluate the trial and re;: ort to the Commission with
rccomendations for adopting LRFE as an ongoing program-
tratic effort, modifying the trial program, or abandoning
this approach to evaluation.

|
1

. - '
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The documents upon which this staff' paper is based (these
are listed in Attachment 1 to the enclosed paper) have
been- treated as preducisional information. Upon Ccmmis-
sion approval of the trial procram, IE recommends that
these documents be released to the Public Occument-Room.
The necessary logistics probably will take about 10 days.

Coordination: The Office of Management and Program Analysis and Standards
Development concur. The Office of Nuclear Material Safety
and Safeguards has no objection to the proposed program.

NRR concurs with the intended objectives of the trial
program. However, because the mechanism by which these
objectives are to be achieved has not yet been developed,
NRR cannot offer a view as to the overall acceptability.
Accordingly, NRR recommends that the overall program be
subjected to periodic program office review.

The Executite Legal Director has no legal objections.
G

,{;-f . , j.~ n, '
John G. Davis
AIcting Director
Office of Inspection

and Enforcement

Enclosure:
" Licensee Regulatory

Performance Evaluation
Paper"

This paper is scheduled for consideration at an Open Meeting during the Weak
of October 23, 1978. Please refer to the appropriate Weekly Commission
Schedule, when published, for a specific date and time.

,.

DISTRIBUTION
Commissioners
Commission Staff Offices
Exec Dir for Operations
Regional Offices
Secretariat
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LICENSEE REGULATORY PERFOR!WiCE EVALUATION
A REVIEW OF PAST EFFORTS, STATUS, AND FUTURE PLANS

L Introduction
|

| By the term " licensee regulatory performance" the Office of Inspection
| and Enforcement (IE) means the ability of a licensee to meet regulatory

requirements and to avoid events whose occurrence appear to be directly
controllable by the licensee. This does not include availability, .

reliability, earnings, or other measures sometimes used to evaluate the
performance of utilities.

The Office of Inspection and Enforcement (IE) has been working to develop
techniques for evaluating the regulatory performance on a nationwide
basis since early 1976.1 Studies of various techniques have revealed

[ draw backs that have precluded adoption of any one technique. Yet, IE
management believes that the ability to distinguish between various
levels of licensee regulatory performance will give NRC a better basis
for managing IE's inspection resources, by focusing inspection effort
where it is most needed, and for identifying licensees whose performance
should be examined. IE believes that a trial program should be initiated
to further develop an acceptable technique and to test tbc technique.

This paper defines the concept of licensee regulatory performance,
describes why IE wants to evaluate it, and suggests a number of uses
that may be made of licensee regulatory perfomance evaluation (LRPE)
resul ts. The paper also describes the LRPE approaches that have already
been considered by IE and offers some ideas of how IE may develop and
use an " integrated methodology" that includes, but may not be limited
to, selected aspects of each of the three methods considered to date.
Finally, the paper provides a summary of the costs and benefits of LRPE
and a schedule for completion of identified milestones.

1r

i A review of the regulatory practices of other agencies has been conductec
' by Teknekron, Inc. under contract to IE. An initial survey of inspection

and enforcement programs of twenty agencies revealed the following:

- 16 identified some kinds of criteria that c]uld be used to
assess their own effectiveness

- 7 have an at,sessmpnt process that was a clearly defined element
of program policy.

- 4 compare regulated facilities in tems of perfomance

- 7 use rttings in absolute terms. |

Ref: NUREG/CR-0051 Vol. 1.

_ _________ _____
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Purpose' and Objectives

Licensee Regulatory Performance Evaluation (LRPE) is an attempt to
systemize, on a formal basis, a method of evaluating the performance of
licensees, in a regulatory sense, on a nationwide basis.

.,

The objectives of LRPE are:

Identification of factors that lead to different levels of.

regulatory performance

Effective and efficient use of NRC inspection measures.

Information from the evaluation process also can be used to evaluate
aspects of the NRC inspection program,

fonceptually, the results of LRPE could be general groupings of licensees
according to their performance. Most probably there will be three
groupings (1) a " majority grouping"of licensees that include the average
performance (2) a " majority +" grouping that performs better than the
majority grouping and (3) a " majority " grouping that does not perftsm
as well as the majority grouping.

If LRPE is successful, it would enable IE to identify on a national
basis:

1. A group of licensees that appear not to perform as well as most
others. These licensees then could be examined to determine:

Whether, in fact, their performance is not as good as others..

Whether the level of performance is ge'eral within that plant'sn.

operations or specific to certain areas of the plant operations.

Causes for the level of performance..

Corrective actions to improve perfemance..

2. A group' of licensees that appear to. perform better than others.
These licensees then could be examined to detemine:

Whether, in fact, their performance is better..

If it is better, what are the factors that influence or cause..

; the perfomance.
I

|

l
1
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If the technique proves successful, LRPE could be used in several ways:

1. Managing of IE resources by directing various icvels of inspection
attention according to groupings.

2. Identifying the characteristics of the " majority +" performing
I: . ees so that the industry could have access to these charac-
teristics (if not proprietary) for improvement.

3. Identifying causes of " majority " performance and focusing on
causes so that improvement could be realized.

j 4. Informing the public and licensees, in a summary fashion, on a
periodic basis of the licensees' regulatory performance.

; 5. Serving as a basis for periodic meetings between NRC regional
management and licensee management for discussions of licensee4

performance.

In addition, LRPE will give IE management the ability to manage this
"further examination" rather than rely to a high degree on regional.

judgments which by their very nature lack a national perspective.

Background '-

Over the years, a. form of licensee regulatory psrfomance evaluation has
been done on a individual licensee basis. The manner in which a plant
has performed against regulatory requirements has been reviewed, on a
case-by-case basis, as a part of the routine inspection effort. Differences
in inspection attention given by IE to licensees has been determined
largely by the * problems" the licensee encountert and usually has been done,

on a regional rt ther than national basis. There has been no formal
program for considering licensee performance on a national basis, and

|.
little program for reacting to licensee perfonnance other than. specific
reaction to identified areas when IE believes improvement is needed.

i In trying to systemize a method to evaluate the regulatory performance
of NRC licensees, IE has undertaken three separate efforts, each involving
a distinct approach. The first, which can be described as the " Statistical
Method,4 produces single-valueu dimensionless ratings (or Z-scores) for,

; each licensee in a given class (in this' case, operating reactors) that
reflect relative numbers and types of noncompliances. The numbers of
those Licensee Event Reports (LERs) attributable to personnel and
procedural errors and the extent of personnel exposures and effluent1

; releases attributed to each individual licensee are also considered.
;

{ I

, -. - . - . - .- - - _ , - _ - - - - - - - . _ - _ _ ._
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The second approach, which can be characterized as a " Trend Analysis
Method," involves detailed examination of licensee events, identification
of those events that are repetitive or " causally-linked," and an evalua-
tion of the responsiveness of each licensee's management in reacting to
such events.

The third approach, the " Regional Survey Method," is more subjective; it
involves a compilation of the qualitative judgments of regional managers
and inspectors on a number of factors as;ociated with the safety and
security of licensed facilities. Work 01 these three approaches has
been accomplished both in-house and undt.r contract and reports
developed.2 flore detailed descriptions of each of these methods are
provided below. Although the basic dat.1 used for the " Statistical
Method" and " Trend Analysis Method" are available in publicly available
records, the reports themselves have pre tiously been treated as " pre-
decisional" information.

Licensee Reculatory Performance Considerations

Experience, thus far, shows us that the data and other influences make
performance evaluation and the attendant assignment of licensees to any
groupings imprecise. The concept of performance, like the concept of
safety itself, is elusive. Consequently, any grouping, particularly at
this stage of development of LRPE, should be considered, at best, a
" director of attention," pointing IE's attention at a group of licensees
worthy of more specific examination.

A hazard of proceeding into LRPE is that the groupings would be considered
to sharply distinguish between the safety of operations of plants. Our
efforts thus far do not support this. The far.t that a licensee appears
in the " majority " grouping does not mean in a quantifiable sense that
the licensee is less safe than licensees in tie " majority" and " majority +"
groupings. The groupings give IE management the ability, on a national
level, to identify licensees for further examination aiming at improvement
if necessary.

Each plant is sutjected, on a plant-by-plant basis, to a formally described
and conducted inspection program and continuing review by the Office of
Nuclear Reactor Regulatior.. The plant is evaluated, on a continuing
basis, as to its ability to operate with regard to safety. The NRC is
charged with the protection of the p.blic. Hence, the continuation of
authority to operate a plant attests to the judgment of the NRC that the
plant is operating with adequate safety. LRPE does not. change that
judgment.

2
A list of License Performance Evaluation reports is provided in
Attachment 1.

l
'

_.
. .
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The tendency in an approach such as LRPE is to focus on the " majority "
group. However, IE has a strong interest in the " majority +" group. IE
intends also to examine those licensees on an individual basis to ceter-
mine whether their grouping is appropriate. If so, IE hopes to identify
the characteristics, within these operations, which contribute to these
" majority +" regulatory performances. If these factors can be identified
they should be publicized (unless proprietary) for the benefit of the
industry.

A second hazard of LRPE is that it could -- because it involves compara-
tive grouping rather than absolute assessments -- become a constant
"ratcheting" technique. Comparatively, some group of licensees could
always appear " majority ". As experience is gained in LRPE, an attempt
will be made to identify a " threshold" above which no special actions
would be taken by IE. The goal 'of LRPE and the IE actions would be to
achieve an industry-wide condition where all licensees remain abuve such
a threshold.

Summary of Licensee Performance Evaluation Methods

The Statistical Method is a technique developed in-house that was applied
to the evaluation of operating reactor licensees. The analysis is based
upon four measures of performance: numbers of noncompliance findings,
numbers of . licensee-controllable events, amount of effluent releases,
and amounts of personnel exposures. For each of these measures, each
licensee's performance is described relative to that of the other
licensees in the same class. This relative performance is then converted
to dimensionless ratings, or Z-Scores, for each licensee. An overall
rating (Z-Score) is obtained by computing a. subjectively weighted sum of
ratings for each of the four factors. The methodology accommodates
different sever:ty levels of noncompliance and atjusts noncompliance
ratings to account for differences in the amount of HRC inspection time
required to identify the noncompliance in each case.

The Statistical Method resulted in each licensee receiving a numerical
score. Licensees could be given a relative ranking based on thew
scores. This was not the intent of this method; however, the ability to
rank licensees relative to their peer group is inherent in a statistical
approach to licensee evaluation. The assignment of a level of precision,
which could lead to such a ranking is neither supported by the technique
hor the data usad in the calculations.

Concerns about this methodology expressed by various staff members are:

i 1. One product of the evaluation, a single-valued ranking of licensees,
may not be warranted by the precision of the data and is affected
by the subjective weighting of factors.

J

i
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2. Numbers of items of noncompliance may not adequately describe the
level of safety or security of a licensed facility. Variations
among licensees in the significance of noncompliance will affect
the quality of the Z-scores.

3. Inspection differences between regions and individual inspectors
may mask the relative performance of the various licensees or be
inseparable from licensee performance.

~

.

4. Requirements for the various licensees (i.e., technical specifica-
'

tions) may vary significantly enough to render the number of items
of noncompliance an inadequate measure of performance.

5. Other exogenous variables may make it difficult to isolate the'

impact of LRPE on licensee perfomance, e.g. Revised Inspection
,

Program, pending increase in civil penalty authority.

Each of these concerns involves judgment and differences of " degree";
each has been considered at length by. staff. Despite these differences
of opinion, some aspects of the Statistical Method should be considered
in any LRPE method. First, noncompliance findings are a direct output
of NRC's regulatory program; no LRPE method is complete without some
consideration of noncompliance findings. If there are some regulatory

' deficiencies .that detract from the meaningfulness of noncompliance
findings (e.g., nonuniformity, variations in safety significance), then
these regulatory weaknesses should be corrected or acknowledged as
impacting LRPE accuracy. Numbers of noncompliance findings, are believed
to be reasonable indicators of licensee regulatory performance.

The Trend Analyris Method is an approach developed by Teknekron, Incor-
porated under centract to IE. This method irvolves detailed subjective
analysis of LERs for the purpose of~ categorizing them as " facility"
problems reflecting reliability or similar problems beyond the direct
control of the licensee, or as " personnel" or " management" problems that
reflect human failure. By separating all LERs as to the reactor sub-
system in which they occur and by analyzing patterns of LERs for each
subsystem, Teknekttn believes it is possible to identify trends of
repetitive or " causally-linked" LERs that characterize a marginal

' performer and may allow NRC to predict the occurrence of actual
incidents.

Staff concerns about this Trond Analysis Approach are that its predictive
capability has not been established because Teknekron has conducted only
a limited number of case studies based only on historical data, that it
may be costly it, terms of manpower. required to conduct such analyses on
a routine basis for all major NRC licensees, nd that the NRC automated
data base may not be complete enough to support the analysis at present.

t

_ _ .
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.

The main advantage of the method is that it.is based on analysis of
actual safety or security related events. Some treatment of these

. potentially signif.icant events, at an appropriate level of detail,
should be considered in any LRPE approach taken in the future.

The Regional-Survey Method involves the assessment of each facil'ity by
flRC inspectors and regional management. The judgments of other NRC
staff members familiar with the facilities may be appropriate for future
efforts. In the only effort of this type undertaken to date, IE obtained
.the assistance of Hay Associates, -in developing a questionnaire and
conducting a survey of thnse employees involved in inspection of operating
reactors. Each survey recipient was asked to assess the "importance to
safety" of a nun.ber of potential rating factors. -Then, each inspector
and regional manager was asked to rate each of the operating reactor
sites he was familiar with in terms of its: (1) overall safety (on a
scale of " acceptable" to " exceptional"), (2) site safety in specific
-areas of operation, and'(3) the stringency of its requirements. Each
recipient was encouraged to offer narrative coments on the safety of
each site. In many cases there was a significant variation in the
rating of a given facility by individual inspectors.

Subjective judgments of selected f!RC staff members are an important
element in any LRPE program, because the people who work with plant
employees and facilities on a frequent basis often have insights into

: perfomance that are not immediately apparent in .a isolated review of
noncompliance and licensee event data. Yet, the Regional Survey Method
should be recognized for what it is -- collected opinions. As any

'

opinion survey, care must be exercised in its use. The opinions are
subjective and may be affected by the make-up of the individual. They
may not be clearly supportable by fact. Also, the judgments may be
unduly influenced by the "last contact" with tha. licensee and the
personality of licensee representatives. Even with those concerns
judgments of qualified.HRC employees are highly valued by flRC and IE
management in making ~ operating and program decisions; a systematic and
explicit compilation of these judgments will be a valuable component of
any LRPE program.

As indicated above, each of the three t rPE methods had strengths and
shortcomings in the view of the IE Staff. The results of the Trend
Analysis, Method especially with the present limited sample cannot be
compared with the results of the remaining tho methods, the Statistical
Method and the Regional Survey Method. The results of the latter two
methods did not agree completely. For these reasons it was apparent
that a method should be adopted that takes advantage of the strengths
and compensates for the shortcomings of the methods attempted to date.

- - . _
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Accordingly, IE believes that an Integrated Accroach is needed for
Licensee Regulatory Performance Evaluation. This method could include
what IE. considers the best portions of the Statistical Method, the
principles of the Trend Analysis Method, the general approach of. the
Regional Survey Method and other techniques to be developed. A licensee's
regulatory perfomance might best be described by a combination of
factual and interpretive information. The factual component of per-
formance could include the licensee's noncompliance history over the
period, a description of significant licensee events, any escalated
enforcement sanctions taken by NRC against the licenses, a description
of management meetings held between NRC and licensee management, and any
other information considered pertinent to the licensee's performance.,

It should be noted that enforcement history would be factored into LRPE.
Future enforcement action would not be predicated on LRPE, but rather
would remain based upon the specifics of noncompliance at issue. The
-interpretive component of the perfomance evaluation could include the
Region's assessment of the significance of all the factual infomation
and a general description of inspection activity planned during the next
year by the Region to cause improved regulatory perfomance. Included
in the Region's assessment could be an assessment of the significance of
the licensee's noncompliance.

During development of the Integrated Approach a foremost concern will be
whether the results provide a true measure of licensee performance.
Qualifications of the validity of results will be articulated.

These integrated analyses would be documented in a report that would be
made available to licensees, the NRC staff, and the public. The results
of these analysns will be used as a basis for periodic meetings with
selected licenses.

Value-Imoact Considerations

Licensee performance evaluations have been perfomed in the past by both
Headquarters and Regional staffs using a variety .of techniques. By
consolidating these fragmented efforts, IE will be able to systematically
conduct these necessary evaluations within existing resources. An
estimated 3 man years per year will be used to develop, conduct and
evaluate the trial program.

IE does not believe that the adoption of a systematic LRPE process will
have any direct resource impacts on licensees, excluding possible costs
to the licensee to upgrade his performance.

_ _ - - _ - _. _ _ _ _ _ _ - _ _ - - -
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IE believes that the benefits of being able to evaluate licensee
regulatory performance could provide a means for improved management of
inspector resources and for identifying factors to be used for upgrading
of regulatory performance as appropriate.

plans and Schedule

If approved, IE intends to move promptly to develop the Integrated
Approach to Licensee Regulatory Performance Evaluatior,. The integrated
approach will serve as a basis for the Trial Program using 1978 and 1979
data. As the Trial Program proceeds, its progress will be monitored and
modifications made as appropriate. By March 1981, a report to the
Commission will present an evaluation of the Trial Program and recom-
mendations concerning LRPE.

-IE will document the findings of the Trial Program in three reports --
one for the 1978 analysis of operating reactors, one for the 1979 analysis,
and one assessing the LRPE Trial Program. Each of these will be made
available to the public.4

Milestones associated with these plans are:

Before Decembe'r 1978 Release existing LRFi reports to the PDR

December 1978 Appoint interoffice steering group for
Trial Program

February 1979 Initial Trial Methodology for Integrated
Approach complete

'
Ap il 1979 First report (for 1978 data) complete

,

April 1980 Second report (for 1979 data) complete

December 1980 Assessment of Trial Program complete

March 1981 Report to Commission on LRPE

,

-- - . . - -
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Attachment 1

The Licensee Regulatory Performance Evaluation Reports prepared by and
for.IE and listed below:

1. Draft Report - An Evaluation of the Nuclear Safety-Related
Management Performance of NRC Operating Reactor Licensees During
1976 - February 1977, E. Morris Howard, Project Director.

2. Update of Draft Report - September 26, 1977, E. Morris Howard to
E. Volgenau.

3. Individual Site Ratings from the IE Employee Survey on Evaluation
of Licensees - April 1978, S. K. Conver, IE Study Group.

4. Licensee Performance Evaluation, Phase I Report, NUREG/CR-0110,
Teknekron, Inc. - May 1978.-
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Chapter I

INTRODUCTION

A. Background

" Licensee Management Performance Indicators" is the term usad to
describe the efforts of the NRC Office of Inspection and Enforcement to
evaluata the nuclear safety-related management perfomance of its
licensees. This draft report addresses the management performance of
NRC's operating reactor licensees during the first half of calendar year
1976 (FH76). A final version of the report will include data for the
full year. This report is the culmination of an effort initiated in

,
' April 1975 to develop and test a methodology for evaluating licensee

management perfomance.

I This evaluation.is made on the basis of four factors that are
considered to reflect the degree of success licensee management hasi

! achieved in carrying out its responsibilities for safe operation and
protection of the public. These factors indicate each licensee's
compliance with NRC rules, the numbers of occurrences at a licensee's
facility with potential safety implications, and the extent to which the
licensee limits releases of effluents and radiation exposures at his

facility. Each of these factors is analyzed using standard statistical
techniques that pemit comparisons of licensee per omance both ind

specific areas and from an overall perspective.

The ch ice of measures of licensee management performance reflects
,

; the concerns that licensees be measured objectively, using measurable
I and collectable statistics that apply unifamly to all operating reactor

licensnes. It is also important that the measures of performance include
only items that are controllable by the licensee.

| The use of statistical analysis to deveico performance measures
| or indices has many precedents. Economic indicators, such as the Cow

Jones averages, are coninonly used to give the public an apareciation of
the overall state of the econcmy. The " Quality of Life" index oublished
by the Midwest Research Institute is a similar effort that ranks American
cities on the basis of weighted sums of a numoer of indicators. Overall
product rankings of Censumer's Recorts and F. quarterback rankings are
other examples of the process of ranking individuals, groups, or objects
according to some function of selected attributes or statistics.

| In all these cases, there is some " latent variable" that is of
| interest, but which cannot be measved dirt.ctly - economic health,
! quality of life, product quality, or athlecic ability. By carefully

choosing and analyzing data, one i;oces o develop useful indicators of

' '

. . . . . . . _ _ . .
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the latent variables.- The various indicators are not equivalent to the
latent variables; however, as the measured indicators are improved
(numbers of libraries, interceptions, etc.), often the latent variables
(quality of life, athletic perfornance, etc.) are also improved.

This effort to rank NRC licarsee has similar objectives. While
we recognize that " safety cannot be measured directly, we hope tod

improve it by evaluating the success of licensee management in controlling
several safety-related indicators of perfarnance.

B. NRC and Licensee Resconsib111 ties

Direct responsibility for conducting nuclear ocerations in a manner
that protects public health and safety lies with the licensee. Cne of :ne
ways that the licensee satisfies this obligation is by complying with NRC
rules and regulations.

NRC shares this responsibility for protecting the public with the
licensees. MC responsibilities, as described in law, are to generate

j rules to insure safe operations and to verify that those rules are being'

followed. The NRC Office of Inspection and Enforcement (IE) is the arm
of NRC charged with cenducting this verification. IE uses its inscaction
force to insure compliance with the rules. Another important functicn of
IE is to identify existing rules that naed improvement or new rules that
are needed.

Cee.nliance with NRC rules is a function of licensee management.
In genera',, a 1cw level of noncompliance indicates that licensee management
is doing a good job of carrying out its responsibilities to NRC and to the
public. On the other hand, a high level of noncomoliance may indicate
poor management perfomance in this regard. The performance of licensee
:ranagement is similarly evident in trends for the other indices - LERs ,
eff1 cents, and exposures. Tne pri ; effort proposes a method to evaluata
licensee management performance on m systematic and objective basis so enat
negative trends can quickly be identified and so that " management break-
down* can be prevented.

C. Why Licensee Manacement Perfomance Indicaters?

The NRC practice of focusing inscection attention on " poor performers"
is well established and generally accepted. Tnis evaluation of licensee
management ::erfo: nance is designed to pemit tnis allocation of IE inscec-
tion resources to be conducted more systematically tnan in the past. This
effort should also allow a more objective allocation, because all licensees
will be measured against a single set of per#ormance standards. And cecause

|
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each licensee will be- compared against the total population of similar
facilities, the identification of poor performers and subsequent allocation
of IE resources to these facilities (and to specific areas at a given
facility) should be more uniform across the NRC Regional Offices.

A second reason for this evaluation is to permit the licensees to sae
the trends for themselves so that they can improve perfomance before it
becomes serious enough to warrant enforcement action by NRC. This
evaluation of performance could also be used by NRC to establish enforce-
ment thresholds that could provide incentive for improvement without
additional NRC action. If a licensee knew that his performance was
approaching an enforcement threshold, he would have additional incentive
to improve.

.

IE's mission of providing information to the public is a third
itason for evaluating licensee management performance. The eventual
rublication of this evaluation information is consistent with IE's mission,
which states that, "... the general public ... (is to be) infcrmed on
issues under the jurisdiction of this office." Since all of the performance
indicator information is already in the public demain or readily available,
this evaluation may preemot the efforts of those who would use it less
responsibly and objectively.

O. Stracture of the Recort

The main bcdy of this report is presented at a level of detail accro-
priate for IE and NRC management. Brief chapters summari:ing the method-
ology (Chapter II) and results (Chapter III) are folicwed by a treatment
of tne major ccncerns about the evaluation that have been raised by the
IE staff (Chapter IV). Reccmmendations (Chapter V) conclude the main
report.

Additional technical detail is rovided in tnree accendices to tne
report. These censist of more detailed descriptions of the methcdology
(Accendix A) and results (Accendix 3), as well as tne documentation of
an analysis of the sensitivity of overall rating results to tne choice
of weighting facters (Appendix C).

.

.

. . .
.
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Chapter II

MET 14000 LOGY

A. Introduction

This chapter describes the data elements that are considered in
the evaietion, the analysis tools that are used, and the specific
approach tden to analyze each distinct tyr.,a of dita. A detailed
description of the methodology is provided in Appendix A.

B. Data ; ements
.

Two basic types of data are considered in the analysis. " Counting
data" involve numerical counts of events or occurrences. " Measurement
data" describe physical characteristics of reactor operation. These
data can be converted to " ranking data," which list tr ! objects beingn
eve 'ated in order of performartt.

The analysis is based upon four measures of perfo.mance - noncompliance
history of licensees, selected Licensee Event Reports (LERs), effluent
releases, and personnel exposures. Each of these measures is discussed
below.

Noncemoliance items result from NRC regulation and inspection of
licensee factitcies. Noncompliance data consist of " counts" of NRC
findings in a given time period. These noncompliance items are classi-
fied into three categories: in decreasing order of severity, these are
violations, infractions, and deficiencies. The noncompliance data thus
consist of numcer of violations, infractions, and deficiencies for each
licensee considered. The data are f ther broken down to describe the
licensee function or oceration that is the source of each noncompliance.
Six areas are used: (1) Administrative Control, (2) Oper'1tions, (3) Emer-
gency )lanning, (4) Radiological protection and Ccntrol, (5) Safeguards,

p

and (5 Quality Assurance. Individual counts of noncompliance data are
presented for each of the three severity levels. Also, an overall measure
on noncompliance is developed for each licensee that is a weighted sum of
the numoers of findings in each of the three severity categories.

Licensee Event Recort data are also stated in tarms of " counts" for
; each licensee. ' irs are reports submitted by reactor licensees wnen.

} certain safecy-n 'sted events occur at a facility. It is not accrcoriate
| to measure licensees by c count of all LIRs sucmitted, becausi not all

reportable events are controllable by the licensee, acplicacie to the total
population of reactor licensees, or serious enougn to warrant NRC enforce-
ment action if not reportad by the licensee. For this reason, only those
LERs characteri:ed as " personnel errors * and " procedural errors" are
considered. Individual counts of LIRs in both categories are presentad,
and a combined rating is obtained by adding the ratings of Lins in tne
t.vo categcries.

!

.
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Effluent Release data are expressed in terms of licensee rankings.
This is done because the actual *' fluent measurements may vary over
several orders of magn'+ude for selected licensees. Effluent data are
also catagorized into .f tve types: (1) noble gases, (2) halogens and
particulates, (3) tritium, (4) mixed fission and activation products,
and (5) selid weste. Overall rariings for effluent release are obtained
by sunning the licensee rankings 'n each of the five categories.

personnel exoosure data for each operating reactor are reported
) annually in the fom of a table listing the numbers of persons exposed

in various ranges of exposure (in ress). This evaluation of ifconseet

I management's success in limiting exposures is measured in terms of the
percent of all peopl3 receiving measurable doses of radiation that
received three rems or more in one year (rather than on a " ranking" or
" counting" basis). Since these data are reported on a plant basis, each
reactor at a multiple site is assumed to have the same exposure rating.

'

C. Analysis Tools

Three types of statistical techniques are used in this analysis -
adjustment, nornalization, and weighting procedures.

Adjustment of data is necesscry because direct comparisons of
licensee management perfomance are not always meaningful. For example,
if one plant has twice as much inspection effort as another, a direct
corrparison of the noncompliance findings resulting from those inspections
may not be meaningful, and it is necessary to make appropriate adjustments.
The purpose of adjustment is to ccmpensate for those measurement factors
that are not under the licensee's control. This technique is used
sparingly in the analysis to preclude elimination of actual licensee

| differences.
l

( The specific techniques used to make these adjustments incluce linear
regression, goceness of fit tests, and graphical techniques. These
methods are used to identify ano compensate for factors beyond the control
of the licensees that can account for differences in their performance.
For example, using the earlier example, Figure 1 deoicts the numcer of
infractions for each operating pWR reactor as a function of the hours
of inspection devoted to each during 1976. This chart shows that
infractions increase as inspection effort increases. Since this relation-
ship also has an intuitive explanation (the more you look, the more you
find), an appropriate adjustment is made.

The diagonal straight line that bisects the data in Figure 1 accounts
for a signifiant portion of tne differences in the "perfomance" of thei

various licensees. It shcws that every 100 hours of ins::ection, on the
average result in about 1.1 infractions. Thus, those licensees belcw
the line are considered in this analysis to have better perfomance :hani

( those above the line, and for this measure, performance is essentially
measured on a " rate" basis (infractions per hour of inspection).

_ _ _ _ _ _ _ _ _ _ _ _
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The line representing 1.1 infractions per 100 hours can be obecined
by one of several analytical methods - linear regression or graphical
techniques. Goedness of fit tests can be used to assess wnether the
residual variations in. licensee performance (the deviations of the
individual points from the diagonal line in Figure 1) are random (what
could be expected by chance). If these tests, such as the " chi square
test," show that the residual variation (after adjustment) is randem,
this means that licensees are " homogeneous" with respect to the variable
being measured (infractions) and that there is no need to look for further
adjustments. A lack of randomness indicates.either actual differences
between licensees or the need to took for further adjustments. The approach

,

in this analysis has been to make adjustments only when there is a logical
cause and effect explana*:en for the relationships identified.

The technique, for adjustment of data explained in the preceding
paragrachs enable uncarisons of licensee performance for single measures
of that performanca. Another objective of this analysis is to comoine
the various i:er'o -nance measures so that an overall measure of licensee
management performance can be obtained.

Nomalization is one analytical technique that makes these overall
comparisons possioTe. Its purpose is to transform each performance
measure into a dimensicnless quantity so that a sum of different measures
is possible. The transformation used is a "Z-score," which is defined
as the numcer of standard deviations that an observation differs from
the mean of its group. That is, for any single measure, the performance
of a single licensee can be expressed as the numcer of standard devia-
tiens that this performance varies from the group average. In this
analysis, Z-scores are defined so that positive scores indicate better
performance, and vice-versa.

The appropriate frame of reference for I-scores is the standard
normal distribution shown in Figure 2. This distribution has a mean of
:ero and standard deviation of cne. When converted to I-scores, licensee
cerformance measures or any other statistics can be comcared 'o tnis
distribution. Using the standard normal, about two-tnirds of the Z-scores
would be expected to fall between plus and minus one, with one-sixtn on
either side of this intarval. While these fractions are rarely acnieved
exactly, the Z-scores are still comcarable. And, because they are
dimensionless and comparable, I-scores can be sunned for various ;erfor-
mance measures.

Weichting is tne process by which Z-scores for various performance
measures are sunned in a manner tnat reflects the relative importance
(weignt) associated with each of tne factors contributing to the overall
score. The process of transforming raw data for noncocaliances, LIRs,
effluents, and excosures *o overall licensee manament ratings is

i depicted in Figure 3. While tne overall rating is of interes , tne raw
data and all intermediate results leading to that overall rating are
significant results in their own right,

t
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Figure 1: Adjust:nent of Sample Infraction Data for .!sspectic 1 Tima
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Figure 3: Calculation of Overa n Ratings
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Because the process of weighting is inherently judgmental, a
" sensitivity analysis" was conducted to assess the influence of a variety
of alternative weightings on the overall ratings. The results of this
analysis are presented in Appendix C.

In sumeary, the analysis process leading to overall evaluations of,
the performance of licensee management involves the following steps:

o Adjust data to remove factors beycnd the control of
licensee management.

o Nomalize licensee perforance in each measure to a'
dimensionless I-score.

, *

o Obtain overall ratings using weighted sums of the Z-scores.

;
/

_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Chapter III

ANALYSIS RESULTS (JANUARY - JUNE 1976)

A. Introduction
f

| The methodology described in the previous chapter has been developed
I through analyses of 1974 and 1975 data. This chapter sumari:es the results

of applying these analysis methods to data obtained the first half of 1976.
Details of the analysis are given in Appendix B.

The data analyzed are from reactors which went into comercial
operation prior to 1 January 1976, with the exceptions of Indian Point 1
and Browns Ferry 1 and 2, which were shut down all of FH 76. This leaves
thirty PWRs and 21 SWRs to be considered. At this writing, only data
on nonccmpliances and }.ER's are available for FH 76. Effluent release
and personnel exposure data will be included in a final report on 1976
licensee performance.

The preceding chapter and Appendix A describe how the raw data are
first to be adjusted for the effect of any identifiable variable not
under management control, and then nomalized. Table 1 sumari:es
adjustments made for FH 76 data. Selection of the independent variables
shown in Table 1 was based on patterns cbserved in the current and
previous data and on the grounds _ that they were sensible. For example,
one might expect that the more a reactor is inspected, the more non-
compliances will be found, and the data support nis hypotnesis. The
observed variation of performance with a variable such as date of
comercial operation could reflect on aging effect or a systematic
difference among reactor vintages (including license differences). In
either case, it is considered soprocriate to adjust the raw cerformance
measures for this effect. There are many other candidate variables for
use in adjusting performance measures. Although not all have been consi-
deced in the analysis of FH 76 data, several adjustments were included
in this and previcus years' analyses. The adjustments shown in Taele 1
are considered meaningful, and as shown in detail in Accendix 3, tney do
effect a considerable reduction in the variation among licensees.

Table 1

Sumary of Adjustments: FH 76
(Adjustments are 1enoted by X)

I Indeoendent Variable

Reactor Tyce Perfo m nce Measure Inscection Effort Ace /Vinuce
PSR Noncompiiances X

LIRs X

SWR Noncompliances X X
LERs X,

I

.

L _, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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The presentation of results in the remainder of this chapter is
organi:ed as folicws. Section B gives the noncemoliance data and I-secres
calculated from them. The order of presentation is first PWRs then
SWRs. For each type of rea: tor, the order of presentation of results is
infractions, deficiencies, and then a ccmbined Z-score for noncemolf ances.
Section C presents the data and results for LERs, similarly ordered by
PWR results, then SWR. Sections 0 and E will give the effluent release
and personnel exposure data and analysis results when they become available.
Section F provides overall results, in this case the Z-scores obtained by
a weighted sum of the Z-scores for ncnccmpliances and LERs with the weights
in a 3:1 ratio. Section G sumarizes the results of a sensitivity analysis
of the weighting factors which is described in detail in Accendix C. These
results shcw the effect en the overall Z-score of an incremental enange in
each of the perfonnance measures.

3. Noncomoliance results

1. PWR's

Nonccmpliance data by type and severity level are presented
in Table 2. Total en- and off-site inspection hours are also presentes.
After adjusting for plant inspection hcurs, the data are transforned to
Z-scores. The Z-scores for infractions are sncwn in Table 3 and for
deficiencies are shcwn in Table 4. Because the frequencies of scme ty;es
of noncemoliances are quite small, I-scores are not calculated for tnese
types, but rather the frequencies for three or four tyces are added and
I-scores obtained for the total. For infractions, Emergency Planning,
Radiological Protection and Centrol, and Quality Assurance frequencies
are ccmoined. For deficiencies, these same three types plus Safeguards
are added.

The Z-scores are defined so that the greater levels of noncem-
pliances are expressed as more negative Z-scores. Thus, the ; corer the
relative performance, the Icwer the Z-scores. It should also be noted
that the adjustment made is based on plant ins:ecticn hours (coth en-site
and off-site), not reactor inscection hours. Thus, for multiple reactor
sites, the inspection hcurs are totaled across reactors. Menc moliance
items, however, are not totaled, but are maintained on a reactor basis
because, in a large majority of cases, a single event at a plant site
results in noncompliance citations for each reactor at the site.

To provide an overall I-score for nonc:moliance items, a weignted
sum is ccmcuted, which weights violations, infractions, and deficiencies
in tne ratio (10:5:1). This choice of weignts is based on judgments of
the relative im ortance of the three severity levels and :n :ne resul s of ne

_
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TE76 NONCOMPLIANCES: PWE'S

Rad. |
Admin. Oper- Emers. Proc. & Safe- Quality Insp.
Control scions Plan. Control tuards Assur.' Total Hours

*

_SeveritJ Severit9 Severtt1 Severity Severita Severtt: Severiev
Reacrer 1 2 3 l' 2 " 3 1 213 IL 21 3 11 2" 3 11213 If 2 ' 3

Tankee Rowe 2 1 3 3 3 434.5
l San Onofre #1 1 5 1 6 1 236.5

Connecticut Yankee 5 2 3 2 1 2 2 13 4 519.0

Ginna 2 1 1 3 1 619.9

Indian Poinc #2 1 4 1 1 4 1 1 4 11 6 874.0

Turkey Polac #3 3 2 2 1 5 3 234.1

Turkey Poinc #4 3 2 2 1 5 3 298.0

Palisades 5 2 4 6 2 1 17 3 690.5
,

Robinson 12 2 1 3 1 1 5 3 395.0

Point Beach #1 2 1 2 3 2 280.1

Oconee 11 1 1 4 2 2 3 1 1 11 4 376.9

|
Oconee #2 1 4 2 2 3 1 1 11 3 219.3

Surry di 2 3 6 1 3 1 3 ,15 6 440.5

Surry #2 2 4 2 2 3 1 3 12 5 472.1

Frairie Island 11 2 3 3 3 1 5 11 6 336.0

Tc. Calhoun 2 1 1 3 1 349.0

Oconee 43 2 3 2 2 3 1 1 ;11 3 297.3

Three M.ile Islanddi' 1 1 4 1 1 2 1 1 1 i9 4 358.0

Zion 11 3 2 13 3 1 2 2 2 19 5 827.5'

?oint 3each 12 1 1 2 2 |3 4 306.1

{1310 350.5*ian 12 4 3 7 7 1 1

Iavaunee 1 1 2 2 3 3 470.5

Frairie Island 12 1 1 3 1 ~ 5 7 5 320,5

y.aine Tankee 3 3 1 1 1 2 1 3 7 389.5

Rancho Seco il 1 2 |1 1 3 261.0
i

Arkansas il 2 2 2 |1 8 a 1 214.0,

Cook 11 3 7 3 3 1 | | 5 fl 515.7

| 'j 380.5
'

Ca2 vert Cli3's 41 1
! 4

F.111 stone J2 3 4 i 3 ; .a!6 672.5

1|1
.

'1'2 3*5 311.5Itoj an i 1 1 i,

Total 0 50 32 0 30 41 06 1 2 22 2 0 54 12 0 14 13 2 226 121
* Severity 1 = 7iolation
Severity 2 = Infraction
Severity 3 = ":eficiancy

.- . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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IABLE 3

Z-SCORES FOR INFRAC~ICNS: P'n~A ' S

Admin. Remaining
Reactor Con::e1 Crermetens Saferuards Tvsesa Conbined
Yankee Rove -0.9 0.6 1.0 0.9 0.3
San Goofre 11 -0.3 1.1 -5.1 0.8 -1.3
Connecticut Yankee -3.3 -0 . 6 -0.6 -1.9 -3.2
Ginna 1.2 0.3 0.4 1.1 1.6
Indian Point 12 0.8 1.3 -1.2 -2.3 -0.8
Turkey ?oint #3 -1.3 0.2 1.2 1.1 0.6
Turkey Point 44 -1.3 0.2 1.2 1.1 0.6
Palisadas -2.5 -0.3 -3.3 -0.3 -3.3
Robinson 12 -1.0 -1.1 1.0 0.9 -0.1

Point Beach J1 1.2 1.5 -0 .1 0.2 1.2
Oconee 11 0.8 -0.2 -0 . 5 ' -0.9 -0 .1
Oconee #2 0.3 -0.2 -0.5 -0.9 -0 . 4

Sur:7 11 0.2 -1.2 -0 . 5 -1.6 -1.6
Surry 12 0.2 0.9 -0.3 -2.3 -0.9
P:sitie Island 41 -0.3 -0.2 -2.6 0.3 -1.4
F:. Calhoun -1.1 0.3 0.9 0.3 0.4
Oconee #3 0.2 0.3 -0 . 3 -0.9 -0 . 5

2hree Mile Island #1 0.8 -0.3 0.1 -0 . 2 0.2
Zion il 0.1 -3.2 1.9 -0.1 -0 . 5

?oint 3each 12 1.2 0.9 -0.4 1.1 1.4
Zion 12 -0.3 -0 . 6 1.9 0.3 0.7
Kavaunee 1.:. 0.6 1.1 -1.1 0.9
? sirie Island 12 1.3 1.0 -2.6 0.3 -0 . 0

Maine Yankee -2.1 0.4 -0.0 0.9 -0 .1
Rancho Seco 11 0.3 0.0 0.3 0.7 1.2
Arkansas 11 -1.3 -1.0 0.3 0.7 -0 . 7

Cook 11 -1.5 -0.7 1.1 1.0 -0.0
Calve:: Cliffs 1.0 1.2 -3.1 0.9 -0.0

Millstone 12 1.3 -0.3 1.3 1.2 1.5

!=ofan -0.2 0.2 0.9 -0.5 0.2

*Renaining trpes are Inergency Planning, Racia:ics ?:o:actica and Con::al,

and Quali:7 Assurance infractions ceabined.

_
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TAB 1Z 4
,14,

Z-SCORES TOR DE7ICIINCIES: PWS

Admin. Remaining
Reactor Control Coera:Lons Tvoes* Ccabined

_

Tankae Rowe 1.0 0.9 -2.9 -0.3
San Onofra 11 0.3 0.8 -0.9 0.4
Connecticue Tankee -0.6 -0.9 0.9 -0.4
Cinna 1.2 1.1 -0.1 1.3
Indian Point -2 -1.2 0.6 0.3 -0.2
Turkey Point #3 -0.5 0.2 0.9 0.4
Turkey Poinc $4 -0.3 0.2 0.9 0.4
Pelisades -0.2 1.2 0.0 0.6
Robinson 12 -0.0 0.9 -1.3 -0.3
Point 3each #1 1.2 -0.3 0.9 0.8
Oconee 11 0.8 -0.2 0.3 0.6
Oconee 12 1.3 -0.2 0.3 0.9
Surr7 $1 -1.8 1.4 0.3 -0 .1

+Surry 12 -1.1 1.1 0.3 0.3
Prairie Island J1 -1.1 -1.3 1.0 -0 . 9

Ft. Calhoun -0.1 0.8 0.7 0.8
Oconee J3 1.3 -0 . 2 0.3 0.9
Three Mile Island il 0.3 0.3 -0.6 0.4
Zion 11 0.8 -0.1 1.4 1.2
Poine 3each #2 0.4 -0 . 3 0.9 0.3
Zion 12 0.2 -2.6 1.4 -0 . 3
Kevaunee 0.2 -1.1 0.3 -0.0
?rairie Island 12 0.3 -1.3 1.0 0.0
Maine Yankee -2.1 -0 . 2 -3.2 -3.2

Rancho Seco 11 0.8 -2.0 -1.0 -1.3
Arkansas #1 -1.8 0.7 -1.0 -1.2

Cook 11 -5.0 -2.0 -0.3 -4.2
Calvert Cliffs 11 1.0 0.9 0.3 1.3 r

Millstone 12 -1.0 1.2 -2.0 -1.1

Trojan -0.2 -0.3 -3.7 -2.6

* Remaining Types are T.=ergency Planning, Radia:1on ?rocaction and Control,
Quality Assurance, and Safeguards deficiencies combined.

. . _ _ .
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sensitivity study described in detail in Appendix C. Table 5 gives the
overall I-scores obtained for PWRs.

2. SWRs

Table 5 gives the noncompliance frequencies and inspecticn
hours for the 21 SWRs under consideration. Adjusting infraction fre-
quencies for plant inspection hours leaves considerable unexplained
variability among the licensees. Further analysis, prcmoted by findings
in the 1974 and 1975 analyses, indicates that part of this variation is

' assocated with the age or vintage of the reactor. This loads to a furtner
adjustment of post-Oresden 3 reactor I-scores. Cetails of this adjust-
ment process are given in Apo ndix 3. The Z-scores obtained from this<

analysis are given in Table 7. Tacle 8 gives the Z-scores for SWR
deficiencies. As in the case of PWRs, some types of nonccmoliances
occurred with quite small frequencies and so were sunned and Z-scores

|then obtained for three or four types ccmbined. '

Table 9 gives the overall noncompliance Z-scores for SWRs.
Violations are not shown in Table 9 because no SWR incurred a violation

i in FH 75.
;

; C. Licensee Event Recorts

1. PWRs

Tabla 10 lists the FH 76 Ifcensee-reported personnel and
procedural error frequencies for the 30 PWR's being considered. Analysis
of the data indicates a dichotomy associated with the age or vintage of
the reactors. Thus, nominal LER frequencies frem which Z-scores are |

,

calculated are determined separately for reactors which began commercial
ioce"ation prior to 1973 and for those which began in 1973 or after. The i

rs3ulting Z-scores are also snown in Table 10.,

.

2. SWRs

'

Table 11 gives the LER frequencies of SWRs. As in the case
of PWRs, analysis of the data indicates a dichotomy relatad to the
cannercial aceration date of the reactor. The division in this case'

occurs at a later date - 1975 instead of 1973. Thus, nominal values are
determined sacarately for those SWRs which began commercial coeration
prior to 1975 and those wnich began during 1975. The resulting I-scores
are also shown in Table 11.

i

*

.
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TABLE 5

CCM5INED MEASURE OF NCNCOMPLI.UTCE: P'4R' S

Z-Scores
Reactor Viol. Inf. Deficiencies Combined

Tankee Rowe 0 0.8 -0 . 5 0.7
San Ocofra 0 -1.8 0.4 -1.7
Connecticut Yankae 0 -3.2 -0,4 -3.2
Cinna 0 1.6 1.3 1.8
Indian Poin: 2 0 -0.8 -0.2 -0.8
Turkey Point 3 0 0.6 0.4 0.7
Turkey Point 4 .0 0.6 0.4 0.7
Palisades 0 -3.5 0.6 -3.3
Robinson 0 -0.1 -0.5 -0.2

Point 3each 1 0 1.2 0.8 1.3
Oconee 1 0 -0.4 0.6 -0.3
Oconee 2 0 -0.4 0.9 -0.2
Surry 1 0 -1.6 -0.1 -1.6

Surry 2 0 -0.9 0.3 -0 . 8

? airie Isla *1 0 -1.4 -0.9 -1.5
For Calho un 0 0.4 0.8 0.5
oconee 3 0 -0.5 0.9 -0.3
Three Mile Island 1 0 0.2 0.4 0.3
2 ion 1

-

2 -0.6 1.2 -4.3
Point 3each 2 0 1.4 0.3 1.4
2 ion 2 0 0.7 -0.5 0.6
Ievaunee 0 0.9 0.0 0.9
? airie Island 2 0 0.0 0.0 0.0
Maine Yankee 0 -0.4 -3.2 -1.0

Rancho Seco 1 0 1.2 -1.3 0.9
Arkansas 1 0 -0.7 -4.1 -1.5
Coo k 1 0 0.0 -4.2 -0.3
Calter: Cliffs 1 0 0.0 1.5 0.3

$Millstone 2 0 1.5 -1.1 1.3
Trojan O. 0.2 -2.6 -0 . 3

.

_ _ _ _ _ _ _ .
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.Ta ble. 6

r NONCCMPLI.UTCIS: B'a d ' S

Rad.
Admin. Ocer- Eners. Pro . & Safe- Quality Insp.
Co n tr.,' . ions Plan. Control tuards Assur Total Hours
Sever 1..i:3beri v Severtev Severttv SeverteviSeveri:vt Severiev '

Reactor 1 12 3 1I2 3 1'2' 3 1 i2e3 1 2t3 1t213 11 21 3
Dresden #1 2 2 1 1 4 1 9 2 325 .5
Eumboldt Bay 4 4 1 8 1 338.5
Sig Rock Point 2 5 2 1 1 S 3 679.0
Oyster Creek / 3 3 1 1 1 1 2 2 9 9 16 16 831.0i

Nine Mile Poin: 11' 2 2 3 2 2 4 5 n 9 810.3 |

Dresden #2 1 2 1 3 1 4 4 600.2 |
'd"' stone #1 3 4 3 3 2 1 n5 821.0
Dresden #3 1 1 3 4 1 316.0
Quad Ci:1em 11 1 1 3 L 1 2 7 '2 500.5
Monticello 1 1 1 1 2 2 594.0 i

(
Quad Cities #2 2 4 2 2 1 8 3 303.0 j

|

Vcem nt Tanken 1 1 1 1 3 1 489.5 |
'

P:ach Botton 42 4 2 8 1 12 3 731.5
Pcach Bot:om 13 2 2 4 1 6 3 403.0

IPilgris 11 1 1 1 1 2 779.0
Cooper 2 1 1 6 2 9 3 434.0
E::ch 11 2 6 1 1 1 S 3 526.2
3runswick 12 1 2 5 6 2 2 2 2 1 12 11 606.5 I

i i

Duane Arnold 1 4 3 2 2 3 4 763.0 |
Tit.. patrick 4 3 1 1 9 L 1 !. 11 13 530.3 |

lacrosse 1 1 2 1 3 2 577.5

Total 0 24 36 0 50 19 0 2 1 0 15 1 0 39 10 0 37 26 0 167 93

*Severt:7 1 = Viola:1on
Severity 2 = Infraction
Severi:7 3 = Deficiency



r-

-18-
- . _

TAB 1Z 7

2-5CORIS FOR DT. RACTIONS: 3'4R' S

Admin. Remaining
Reactor Cg,33|yol Ope ra_,t, ions Safegards Tygs * Combined

Dresden 1 -0.1 1.6 -0.5 1.1 L.1
Humbolde 3ay 0.7 1.1 -3.4 -2.6 -2.1
Big Rock Point 1.0 -1.7 -0.2 0.9 -0.2
Oyster Creek -1.6 1.1 0.1 -4.2 -2.3
Nina Mile Point 1 -0.7 -0.1 1.4 -1.9 -0.6

Dresden 2 0.6 2.1 0.1 2.1 2.4
Millstone 1 -1.6 -0.1 0.0 -0.1 -0.9
Dresden 3 1.4 1.6 0.1 2.1 2.6
Quad Cities 1 -0.6 -0.9 -0.3 0.3 -1.0

Eonticallo -2.1 -0.6 -1.6 -0.6 -2.4
Quad Cities 2 0.3 -1.5 -0.3 -0.3 -1.2

7ermanc Yankee -1.5 -0.7 -1.0 0.1 -1.5
Peach 3cc:cm 2 -1.7 -1.9 1.6 1.9 0.~
Peach 3cetem 3 0.3 0.5 2.2 2.5 2.7
Pilgrin -0.1 0.5 0.2 -0.2 0.2
Cooper -1.2 0.9 1.5 -3.1 -0.9

Eacch 2.7 -1,3 2.1 2.4 3.0
3runswick 2 1.3 -0.6 '.0 0.1 0.9
Duana Arnold 2.1 0.2 2.4 0.2 2.4
Titzpatrick 2.3 2.8 -4.9 1.4 0.9
Lacrosse -0.1 1.4 1.2 0.0 1.2

*Rama'-f ag T7 pes are Energency Planning Radiation ?rotection and Control,
and Quali:7 Assurance intracticus ceabined.

.
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IABLZ 8

2-SCORIS FOR DEyICIINCIIS: 3k~d's

f Admin. Ramaining
t Reactor Control Operations Trees * Combined

Dresden 1 0.6 1.1 1.8 2.0
Humboldt Bay 0.9 0.6 -0.2 0.8
Big Rock Point -0.2 0.8 0.5 0.6

"

Oyster Creek -0.6 -0.2 -6.9 -4.5
Nine Mile Point ,1 0.0 -1.3 -2.1 -2.0

Dresden 2 0.6 0.2 1.2 1.2
1

Millstone 1 -1.4 0.9 0.7 0.1

Dresden 3 0.9 1.I I.S 2.2
Quad Cities,1 0.7 -0.2 1.4 1.1

| Montic ello 0.4 0.3 0.4 0.9
Quad Cities 2 0 ~.0 0.9 0.7 0.9
7ernent Yankee 1.1 0.7 0.2 1.2
Peach Bottem 2 0.5 1.1 1.1 1.6
Peach Bottom 3 0.5 1.1 1.1 1.6i

I Pilgrim 0.7 -0.3 1.4 1.0
)

Cooper 0.1 0.7 -0.9 -0.1

Eacch -0.6 -0.7 1.2 -0.1 !

l
j 3runswick 2 -0.4 -6.9 -1.2 -4.9 |
| Duane Arnold 0.7 -2.6 1.4 -0.3
|

Fierpatrick -2.1 -3.2 -3.3 -5.3
lacrosse 0.4 0.3 0.4 0.9

J *Rena***"g Types are Energency Planning, Radiation Protection and
| Control. Quality Assurance, and Safeguards deficiencias ccmbined.

.

_ - _ _ . - . _ . - . . _
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IABLE 9

CCMBINED WASURE OF NONCCMPLIANCI: 3WS

Z-ScoresReactar Inf. Deficiencias Combined

Dresden 1 1.1 2.0 1.5
Humboldt Bay -2.1 0.8 -1.9
Big Rock Point -0.2 0.6 -0 . 2
Oyster Creek -2.3 -4.5 -3.1
Nine Mile Point 1 -0.6 -2.0 -1.0
Dresden 2 2.4 1.2 2.6
Mills tone -0.9 0.1 -0 . 9

*

Dresden 3 2.6 2.2 3.0
Quad C1: ins 1 -1.0 1.1 -0.8
Monticello -2.4 0.9 -2.2
Quad Cities 2 -1.2 0.9 -1.0
7ermon: Yankee -1.5 1.2 -1.2
7each 3ct:cs 2 0.1 1.6 0.4
Peach 3ot:cm 3 2.7 1.6 3.0,

Filgriz 0.2 1.0 0.4
Cooper -0.9 -0.1 -0.9
Eatch 3.0 -0.1 1.9
3runswick 2 0.9 -4.9 -0.1
Duane Arnold 2.4 -0.3 1.3
Fitzpatrick 0.9 -3.3 -0.2
Lacrosse 1.2 0.9 1.4

_ _ _ _ _ _ _ _ _ _ _ _ _
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Table 10

FH76 IJ!2 FRIQUENCIES AND 2-SCORIS: ?%"A ' S

Frecuencies Z-Scores

Reactor Personnel Procedural Total Personnel Procedursi Coebined

Tankee Rove 2 1 3 -0.6 -0.4 -0 . 7
San Onofre 0 0 0 1.1 0.8 1.3
Connec:icut Tankee 1 1 2 0.3 -0 . 4 -0.1

,

Ginna 2 1 3 -0.6 -0 . 4 -0.7 |

.

Indian Point 2 3 0 3 -0.3 1.2 0.6
Turkey Poin: 3 0 0 0 1.1 0.8 1.3
Turkey Poine 4 0 0 0 1.6 1.2 2.0
Palisades 3 0 3 -1.5 0.8 -0.5
Robinson 3 0 3 -1.5 0.8 -0 .5
Point 3each 1 0 0 0 1.1 0.8 1.3
Oconee 1 2 2 4 0.4 -0.5 -0.1
Oconee 2 3 0 3 -0.3 1.2 0.6
Surry 1 1 0 1 0.3 0.8 0.3 {
Surry 2 1 1 2 1.0 0.3 0.9
Fral:1e Island 1 4 2 6 -0.9 -0.5 -1.0

For: C11houn 3 1 4 -0 . 3 0.3 0.0
Oconee 3 3 2 5 -0.3 -0 . 5 -0 . 6
Three Mile Island 4 4 8 -0 . 9 -2.2 -2.2
21on 1 3 3 6 -0.3 -1.4 -1.2

?oint Beach 2 3 0 3 -0 . 3 1.2 0.6
2 ion 2 1 0 1 1.0 1.2 1. 5 -

Iavaunee 2 2 4 0.1 -0.5 -0.1

Prairie Island 2 1 2 3 1.0 -0.5 0.4
Maine Tankee 1 0 1 0.3 0.8 0.3
Rancho Seco 2 1 3 0.1 0.3 0.5
Arkansas 2 1 3 0.4 0.3 0.5
Cook 4 3 7 -0.9 -1.a -1.6

Calver: Cliffs 1 0 1 1.0 1.2 1.5
Mills:ene 3 0 3 -0.3 1.2 0.5
Trojan 6 8 14 -2.1 -5.5 -3.'

I

__ -_
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Table 11

FH76 LER FREQUENCI!S AND Z-SCORES: 3WR'S

NEecuencies Z-Scores

Faciliev Personnel Procedural Total Personnel Procedural Combined

Dresden 1 0 0 0 1.5 0.8 1.6

Humboldt Bay 2 2 4 0.2 -1.6 -1.0

31g Rock Point 1 1 2 0.9 -0.4 0.4

Oyster Creek 2 0 2 0.2 0.8 0.7

Nine Mile Point 1 3 0 3 0.2 0.3 0.7

Dresden 2 6 2 8 -2.4 -1.6 -2.3

Millstone 1 2 2 4 0.2 -1.6 -1.0

Dresden 3 1 0 1 0.9 0.3 1.2

Quad Cities 1 3 0 3 1.5 -0.4 0.8

Monticello 0 0 0 1.5 0.3 1.6

Quad C1:1es 2 0 1 1 1.5 -0.4 0.8

ver=ont Yankee 3 1 4 -0.5 -0.4 -0 . 6

Peach Bottem 2 7 1 8 -3.1 -0.4 -2.3

?aach Sottom 3 2 0 2 0.2 0.3 0.7

Pilgrim 3 1 4 -0.5 -0.1 -0.6

Cooper 1 0 1 0.9 0.3 1.2

Hatch 17 4 21 -1.4 -0.3 -1.2

3runswick 2 14 5 19 -0 . 6 -0 . 8 -1.0

Duane Arnold S 4 12 1.2 -0 . 3 0.6

Fitzpa: rick 10 0 10 0.6 1.9 1.3

Lacrosse 0 0 0 1.5 0.3 1.6

e

s

, , ,
_ - - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _
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0. Effluent Releases
"

Results on effluent releases are not presented because all licensees
have not reported this infomation for FH 76 and because the data which
have been reported are not yet in a suitable fem for the analysis described
in the preceding chapter and Appendix A.

E. Personnel Ex::osures

These data are reported on an annual basis and 1976 results are not
yet available for this analysis.

F. Overall Perfomance

At this time, the only perfomance measures available for inclusion
in an overall perfomance measure are the I-scores detemined for non- ;

compliances and L Gs. The results of the sensitivity analysis in Accendix
C and judgment as to the relative -importance of these two perfomance
measures led to a enoice of weighting these two I-scores in a 3:1 ratio.
Tables 12 and 13 give tne resulting overall Z-score, denoted by Zpggg.

As a summary, the Z
tabulated by category in T$bb 14 and 15: values are categorized, as follows, and

Range of Z
FINAL Catecory

IFINAL > 1.0 "Above Average"

-1.0 A Z 1.0 " Average"FINAL

IFIML < -1.0 "Belew Average"

Sumarizing the licensee perfomance using these three categcries
aids in inter;reting and presenting the results and also helps to prevent
an unwarrantedly ;;recise interpretation. Licensee ;erformance measures
are subject to many sources of variation. While the dominant and approcriate
sources have probably been accounted for, adcitional sources of variation
may not have been accounted for. For this reason and because of arbi-
trariness in the choice of weights, small differences among I-scores or
rankings should not be taken as indicative of real differences in perfor-

Only the larger differences among the three categories are reliablemance.
indicators of actual perfomance difference.

If all licensees were homogeneous in their ;erfomance as measured
by nonc::mpliance rates and LG rates, then the excected results would be
tnat about two thirds of the reactors would fall in -he " Average" category
and one-sixth in each of the other two categories. Tables la and 15
show somewhat more variation than would be expected - more reactors in
the tails of the distributions than ex::ected. This result su:: ports
the hypothesis (but does not prove) that there are real differences in
licensee cerfomance.

!

|
_ _ _ - _ _ _ - _ _ _ - - _ - -
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Table 12

FH76 Overall Performance: M 's

M' M
ZZReactor NC

Tankee Rove 0.7 -0.7 0.4

San Onofre -1.7 1.3 -1.2

Connecticut Yankee -3.2 -0.1 -3.1

Ginna 1.8 -0.7 1.5

Indian Point 2 -0.3 0.6 -0.6
Turkey Poi =c 3 0.7 1.3 1.1

*urkey Poin: ,4 0.7 2.0 1.3

Palisades -3.3 -0.5 -3.3
Robinson -0.2 -0.5 -0.4

Point 3each 1 1.3 1.3 1.6

Oconee 1 -0.3 -0.1 -0. 3

Oconee 2 -0.2 0.6 0.0,

Surry 1 -1.6 0.3 -L. 3

Surry 2 -0.8 0.9 -0.5
Prairie Island 1 -1.5 -1.0 -1.7

Torr Calhoun 0.5 0.0 0.5
Oconee 3 -0.3 -0.6 -0.5
Three Mile Island 1 0.3 -2.2 -0.4

Zion 1 -4.3 -1.2 -4 . 5

Po1== 3each 2 1.4 0.6 1.5

Zica 2 0.6 1.6 1.1
Kavaunee 0.9 -0.1 0.3

Prairie Island 2 0.0 0.4 0.1
Maine Tankee -1.0 0.8 -0.7

Rancho Seco 1 0.9 0.5 1.0

Ar' meas 1 -1.5 0.5 -1.3
Cook 1 -0.3 -1.6 -1.3
Calver: Cliffs 1 0.3 1.6 0.3

Millstone 2 1.3 0.5 1.4

Trojan -0.3 -5.4 -2.0

- _ .. _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _
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Table 13

FH76 overall Perfor=ance: Sk"R's

Reactor NC h ETAL

Dresden 1 1.5 1.6 1.9
Humboldt Bay -1.9 -1.0 -2.i

Big Rock Point -0.2 0.4 -0.1
Oyster Creek -3.1 0.7 -2.7

Nine Mile Point 1 -1.0 0.2 -0.9
Dresden 2 2.6 -2.8 1.6
Millstone -0.9 -1.0 -1.2

Dresden 3 3.0 1.2 3.2
Quad Cities 1 -0.3 0.2 0.7
Monticello -2.2 1.6 -1.6
Quad Cities 2 +1.0 0.3 -0.7

Vermont Tankas -1.2 -0.6 -1.3
Peach Sottra 2 0.4 -2.5 -0.4

Peach Soccom 3 3.0 0.7 3.1
Pilgrim 0.4 -0 . 6 0.2
Cooper -0.9 1.2 -0.5
Estch 2.9 -1.2 2.4
3runswick 2 -0.1 -1.0 -0 . 4

Duane Arnold 2.3 0.6 2.4
Fit: patrick -0.2 1.3 0.4
LacrJse 1.4 1.6 1.3

t

|
}

. . .
.

. . .

_ _ _ _ _ _ _ _ _ .
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Table 14

PWR Overall Performance, TH76, 3y Categories

Above Average Average 3elow Average

Ginna Yankee Ecwe San Onofre ,

Turkey Point 3 Indian Point 2 Connecticut Yankee

Turkey Point 4 Robinson Palisades

Point 3each 1 Oconee 1 Surry 1

Point Beach 2 *0conee 2 Prairie Island 1

Zion 2 Surry 2 Zion 1

Millstone 2 Fort Calhoun Arkansas 1

\Oconee3 Cock 1

SThree Mile Island 1 Trojan

Kewaunee

Prairie Island 2

Mcine Ta=kee

hRaucho Seco 1

Calvert Cliffs

. - - - _ _ _ _ _ _ - _
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Table 15

3k'R Overall Performance, FR76, 3y Categories

Above Average J.verage Below Averste

Dresden 1 Sig Rock Point Humboldt Bay

Dresden 2 Nine Mile Point 1 Oyster Creek

Dresden 3 Quad Cities 1 Millstone

Peach Bottom 3 Quad Cities 2 Monticello

Eatch Peach Bottom 2 7ermont ankee

Duane Arnold Pilpis

Lacrosse Cooper

Brunswick 2

Fitzpatrick

)

..
. .. . ..

.

_ _ - _ _ _ _ _ _ _ _ _ _ .
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G. Sensitivity analysis

The overall licensee performance measure, tabulated in the previous
section, is obtained by taking a weighted sum of violations Z-scores
pertaining to type and severity of noncompliance itams, and LERs. When
the data become available, this sum will also include Z-scores for effluent
releases and personnel exposures. Table 16 displays the ratio of the
weights used at each stage of the FH 76 analysis. First, equal weights
are given the types of infractions, deficiencies, and LERs. Then violations,
and the Z-scores for infractions and deficiencies are weightad in a
-10:S:1 ratio. Finally, the Z-scores for noncompliances and LERs are
weighted 3:1. The last column of Table 16 shows the cumulative effect on
IFIML of these choices of weights. The quantities given are the change
in IFIML which result from an increase of one unit in each of the com-
ponents of ZFIML. Thus, for example, an increase of cne violation would
decrease ZFIML by almost 2.0; if the Z-score for one type of infraction
increased (improved) by 1.0, then ZFIML would increase by .47; the effect
gf an increase in a I-score for one type of deficiency is to increase
'FIML by .11 and the effect of LERs is between that of infractions and
deficiencies.

The effegts in Table 16, with the exception of violations, are those
of Z-scores on 4FIML, not the effects of the raw perfonnance measures.
To cbtain those effects, recall that a Z-score is equal to the numoer of
standard deviations that an observation deviates from its group average.
When the standard deviations are considered (see Accendix C for details),
tach additional infraction cer year, not per half year, would decrease
4FIML by about .24 and eacn accitional deficiency would decrease I IMLF

by about .05. Note that the effects of violations, infractions, and

deficiencies are soproximately in the ratio of 100:10:2 which are the
{Eenforcementpointvalues. Each additional LER per year would decreaseFIML by about .13. These results show that sources of variatien not
accountad for in the analysis, but which might be res;:ensible for a few
infractions, deficiencies, or LERs per year, will not have a major effect
on the overall performance measure, 4FIML.

_ - . - . -_ . .-
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Table 16

Ratios of Weights Used In Decersit.isg Q
and Sensitivity of gg To Changes in the

Components of *g

Relative Relative Relative
b'*fecton?arformance Measure Wes. Wes . Wes . lAL

Violations -10 1.86
'

Infractions
Ad. Control 1 47
Ops. 1 5 3 47
Safeguards 1 > 47
Others 1 47

Deficiencias
Ad. Control 1 .11
Ops. 1 1 .11
Others 1 .11*

LII's ]*Personnel 1 1 .22
Procedural 1 .22,

..
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Chapter IV

RESCLUTICN CF STAFF CCNCERNS

-A. Introduction

While there are a number of rsasons why NRC should rate the per-
femance of licensees, the initial efforts to do so have generated a
number of legitimate concerns that should be satisfactorily addressed
before the evaluatiens are offered in the form of public reports. The
major concerns can be sumarized as follows:

o Como11ance versus safety. Licensee noncompliance histories
may be random occurrences tnat co not reflect the degree of safety
crovided at a given facility,

o Variables not under licensee control. The present eval-
uation may be affectac ey a numcer of factors ceyond the control of the
licensee, including tne influence of inspector and regional differences.

o Uniformity of recuirements. Requirements on individual
licensees may differ to cne extent tnat meaningful comparisens of non-
compliance are not possible.

o Imcact en licensee motivation. The evaluation process
may not provide une licensee incentive to improve, and could motivate
actions that are counter-productive to safety,

o Subjectivity of the evaluation. The usefulness of the
evaluation may be limiteo by its suoJectivity, particularly in the use
of weighting factors. %

o possibility of misintercretation. The results of the
evaluation may be misinterpretec or misusec ey the public.

o Absolute versus relative rankinos. The value of the
evaluaticn may be limitec because it ranks licensees relative to eacn
other rather than against absolute standards of acesotability.

B. Comeliance versus Safety

The safety of a nuclear reactor is an abstract " latent variable"
that cannot be measured directly. This evaleat'en postulatas that the
nonccmoliance histories of licensees and othe performance measures are
reasonable indicators of safety. If NRC rules are procer, then the case
can be made that the higher the degree of ccmt11ance with the rules and
regulaticns, the less likely is a serious event to occur as a result of
a facility management decision. Paramount to the discussion of ccmpli-
ance versus safety is the simple and logical conchsten, which cannot be

,
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statistically verified, that a facility which is ocerating within the
parameters established by NRC, free of personnel and precedural errors, !but excluding design and fabrication errors, must therefore be less

{prone to incidents or accidents.
!

If NRC rules are not precerly related to safety, this shortccming should
be remedied as scen as possible. Tnis evaluatien should not be used as
a vehicle to ecmcensate for weak rules by *ratcheting" licensees.
However, a lack of ce=clete satisfaction with NRC rules should not crevent
us frem measuring tne performance of licensee management based en their
comoliance with these rules.

A related argument is that compliance is an incomplete performance
measure because it dcas not explicitly credit extra effort by a licensee
to exceed minimum requirements. This is true if cnly ccmoliance measures
are considered, because ccmoliance is measured against minimum standards.
It is not true for LERS , effluents, and exacsures. It can 3150 te argued
that a licensee who strives to exceed requirements will, in the icng run,
see enat attitude reflected in a 1cw level of noncemoliance. It dces not
seem reasonacle tnat extra effort by a licensee in ene area should ccm-
;ensate for a failure to meet minimum recuire ents in another.

C. Variables .1ot Under Licensee Cent ol

If we can identify "indicaters" cf licensee cerfar .ance that are teta
ocjective and measurable, the next concern is assuring that the evaluation
includes cnly those facets of management ;erformance under the direct
centrol of the licensee. It is unfair to rate the if censee using measures
that are beycnc his control, and it is also cointless, because tne licensee
is not able or motivated to improve under tnese ef etumstances.

For these reascns, a number of adjustments have been made to eliminate
tnose facets of the per creance measures that are not licensee-centrollacle.e

Tne results of tne analysis (see A::cendix 3 for details) shcw taa adjust-
ments for the effects of these facters, such as inscecticn effort and reactor
age, reduce tne variability amcng reacters such that remaining variation
accears "randem." Additional effects beycnd licensee centrol may still
remain; hcwever, th!y are not large encugn to te detected. Furtner
excerience wita Licsasee Management Perfarnance :ndicators may suggest
additional adjus.ments (or omissions of existing Ones).

As snewn in the sensitivity analysis (Accendix C), tne effects of
factors beycnc licensee centrol are not likely to influence a licensee's
everall evaluation. This wculd recuire changes en the ceder of tnree er
four infractions,10 to 15 deficiencies, or six to signt LERs :er year.

L
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Oifferences in licensee performance can also be attributed to
inspection differences. The analysis to date has not distinguished
between "gcod" and " average * inspectors or between "hard" and " easy"
inspectors. For these reasons, it can be argued that a licensee
inspected by one individual might be at a competitive disadvantage
with a licensee inscected by another. This possibility exists because
noncompliance data is a reflection of the inspector as well as the
licensee.

.

The possibility of inspection differences is a problem that IE
faced at an early date, recognizing both inscector and management
differences . As a result, the NRC inspection program was designed to
provide unifom acplication of NRC rules and regulaticns. A systematic
program of enforcement' was developed c:ncurrently to match this uniform
inspection program. The enforcement program catalogues items of non-
c:mpliance, establishes severity levels, and defines thresholds for
enforcement actions. 'While these programs cannot ;reclude inscection
differences, it seems reascnable that they would significantly reduce
the variation among inscectors.

A cursory review of "noncemoliance yield" shows some differences
between specialists and generalists. The f0mer tend t0 have icwer
* inspection yields" because they do not cover a bread spectrum of
activities; this dcas not detract frcm tneir effectiveness. A strong
argument for not formally oursuing this review is the pcssibility that
inscectors could believe that ttey were being judged en the basis of
"noncomoliance yield.'' T his perceotion would li'<ely result in the
oroliferation of insignificant issues to the detriment of subsantive
issues. The judgment of an inspector's per#cmance lies with regional
management and the Directer of IE. Thus, the iscact of inscector
differences cannot be detemined with a hign degree of accuracy, and
such an evaluation may not be warranted in view of the unifom inspec-
tien program and enforcement guidance.

Ccmcarisons mado to date do not indicate significant differences
between the five NRC regicns in terns of inscection yield rate (non-
comoltance findings per hcur of inspectien). In summary it is not possicle
to c0mpletely separate the evaluaticn of licensees from the influence of
those doing the measurement, but it is cossible to gain insignt into the
extent of that influence.
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0.- Unifemity of Recuirements

Another questien of uniformity involves NRC requirements governing
both physical plant operation and reporting of weaknesses. Measuring
licensee compliance with NRC requirements is meaningful enly to the extent
that the licensees can be measured against cemen standards. While NRC
rules and regulations are the same for all similar licensees at any given
time, conditions of the Operating License vary frem facility to facility
because different rules were in effect at the time each license was issued.

In assessing this concern, there are two cuestions that should be
addressed. The first is: How great are the differences? The seccnd is:
Oces this level of difference in requirements permit meaningful comparisen
of compliance with those requirements? Whereas the first questien is
deterministic, the sedend is judgmental and should be resolved by decisien.

While actual requirement differences for various licensees are
imortant, those requirements tha.t are the basis for inspections at thd
various facilities are more relevant to the questien of uniformity. The IE
inspection program was designed with the ex:ressed intent of providing
a uniform and standard inspection program to assure that each facility
is subjected to the same level of inspection against the same comoarative
requirements .

Because the largest differences in recuirements are attributed to
age and type of reacter, a reascnable samole of facilities migne incluce'

four reacter licensees censisting of one PWR and ene BWR in each of two
age groups early and recently-licensed. If this effort is judgec
necessary, it should build upon an earlier study by the Sandia Cor;cra-
tien that identified some 2,500 distinct regulatory requirements for the
Three Mile Island Unit 1 facility and categori:ed those recuirements
into three levels of safety significance. It should be %ced nat in
the present evaluation, adjustments made for reactor age may ecmcensate,

for requirement differences.

In sumary, the inspectors' perception and acclicaticn of require-
ments is censidered nore important tnan their actual differences. Even
if a detailed comparison is made, the questien of unifamit_7 of require-
ments will remain a judgmental questien and differences of pinion will
no doubt persist.

|
>
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E. Imcact on Licensee Motivation

The eventual impact of this evaluat'on on licensee motivation is
unknown. The intent of the evaluation is to motivate licensees toward
compliance with tiRC rules. It is important that the evaluation process
does not encourage licensees to take actions that are counter-prcductive
to safety or do not make sense. Licensee motivation has been considered
as one factor in the selection of perfornance measures. tienetneless ,
we must continue to be alert to the possibility of motivating improperactions on the part of the licensees.

Another concern about licensee motivation involves the possibility
that we might penalize a licenses for his attemots at self-improvement.
LERs have been cited as an example. Although licensee reporting of
certain events is required my regulation, it has been suggested that
counting LERs as negative factors in the evaluation penalizes tne licensee
for self-reported weaknesses and we may be providing an incentive for the
licensee to report as little as possible. Because we want to encourage
self-improvement, we should - as a general rule - avoid actions that have
the opposite effect. Recognizing these potential problems, the evaluation
considers only those events (and resulting LIRs) that are preventable by
ifcensee management, that could apply to all licensees, and that would be
the basis for enforcement action if not reported. Those LERs citing
" personnel errors" and "precedural errors" were chosen because they saemto satisfy those three criteria. *

F. Subjectivity of the Evaluations

Another concern that has been raised abcut the performance evaluation
is that it involves too much subjectivity, particularly in the weignting
factors that are apolied in combining individual parameters to obtain
overall rankings. Several coments can be made on this point. First,
any attampt to coreine a numcer of factors into single evaluation neces-
sarily involves a weignting process, even if all factors are considered
of equal importance. Tne important points to rememcer in assigning
weights are: (1) the original data should be preserved so that people can
use their own weighting factors to arrive at independent rankings, and
(2) the weighting process should be clearly explained. All raw data, all
intermediate analysis steps, and the nature of the weighting process will
continue to be included in all reports on this evaluation. '

Furthermore, a number of different weighting schemes have been acolied
to the data analyzed so far, and the overall rankings have been relative?v
insensitive to a wide range of weigntings (see Acpendix C). Further
consideration of the choica of weights is suggested as additional data are
collected and analyzed.

,. . . . . . _
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G. possibility of Misintererstatien

Misinterpretation is a ;otential problem any time that a government
agency releases infonnation to the public, because seme memcers of the
public will misrepresent this infomation for self-serving purposes,
particularly in nuclear matters. The pertinent question for this evalua-
tion is: Should we put this infomation into the public domain, when
there is a possibility that it may be misinterpreted and exploited?
Since the unprocessed infornation is already in the public demain or

- could beceme so through a Freedom of Infomatien Act request, there is
n3 thing to prevent any group or individual fecm gaining access to,
analyzing, and publishing this informatien. Thus, the question may not
be wnether to release.the infonnation, but whether to take the initiative
in using it as equitably as we can.

There is probably general a
to release raw data to the public.greement in NRC that we should centinueThere is scme disagreement, however,
on the advisability of releasing processed information, tnat is, inter-
preted data. A decision to do so would indicate among other tnings -
that the benefits to be gained fecm publicizing licensee management ;er-
fomance cutweigh the individual inequities, whether viewed as large er
small that invariably accompany any large evaluation precess, be it MRC
licensees, prcmotion selection boards, college football rankings, or
other similar processes.

H. Absolute versus Relative Rankines

A final area of concern is that the licensee management perfomance
indicators rank licensees relative to each other rather than against
scme absolute standard of acceptability. The relative rankings bear no
relationship to the NRC enforcement program, and the NRC cannot penalize
or improve licensees en the basis of low evaluation rankings.

The evaluation is inten- to be used as a management teol. Mcwever,
it is possible that these incicators of licensee perfomance can eventually
be used to support the n.ed for enforcement action, much as the present
* point system" it used.

,

It has been suggested that for various reascns, cernaos beycnd the |licensee's control, seme licensees will find it difficult to imoreve I

their performance relatin to their contemcoraries, particularly if the
total peculatten is imcreving. Since it wculd otherwise te difficult to
motivate a licenset who censidered nimself inescapably caught in the icw
group, it night be desirable to measure licensees agains some fixed

h
s
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*

standards. Using this scheme, a ifcensee would have some incentive to
improve, even if he couldn't better his position with respect'to the
other licensees.

I. Summary

This chapter has identified the najor concerns about the Licensee
Management performance Indicators study that have been raised by the
IE staff. It has also attempted to resolve those concerns or propose
additional efforts that could facilitate their resolution. Those efforts
judged necessary by the project team are included in the following chapter.

.

! . . . . . _
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Chapter V

RECOMMENDATIONS

A. Introduction

This chapter presents the recomendations of the project team'

concerning the implementation of the results of the current effort,
the content and uses of future recorts of this tyce, and a number of-

future tasks that should be undertaken to improve the usefulness of
the Licer.see Management Performance Indicators machodology or resolve
staff concerns.

3. For the Current Recort
The projecc team recomends that:

a The concept and mitthodology of the Licensee Management
Perfomance Indicators study be approved by the Director of IE, wita
the understanding that further improvements in both areas will continue
*w be made.

{
o This recort be coordinated throughout NRC and subsequently I

presented to the Ccmission for endorsement.

o The methodology and results of tnis study be provided ::
licensees and the pubite for infomation and cement.

o IE publish the report for internal NRC, licensee, and
pub 11c coment.

o The results of this evaluation be used, on a test basis
and at the discretion of Regional Directors, as a management tool for
allocating inspection resources. Results of tnis test snould be ccmclete
by the end of 1977.

C. For Future Recorts |

The projed team rec: mends that:

o Fuure evaluations be based ucon:

- Nancemoliance data.
- LER, Effluent Release, and Personnel Exposure data,

unless the NRC coordination process, licensee cement, or public rescanse
indicate persuasive reasons to the ::ntrary.

. . . _ _ _ _ _ _ _ _ _ - __
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o - Subjective evaluations of NRC regional people should
be considered, but should not be a part of the evaluations that are
released to the public.

o Results of future evaluations be produced semi-annually
as NRC products and released to the public, unless persuasive arguments
or Comission guidance to the contrary is received.

O. For Additional Analysis

The project team recomends that the following tasks be continued:

o Validate the existing methodology througn an indecendent
review process.

o Solicit subjective rankings of the operating reactor
licensees frem regional people, and correlate these rankings with those
obtained in this evaluation.

o (A detailed comparisen of requirements for selected
licensees is not considered necessary.)

The project team recomends that the folicwing tasks be undertaken:

o Take steps necessary to improve the timeliness of effluent
relcase and personnel exposure data.

o Conduct additional sensitivity analyses to determine the
sensitivity of results to weighting factors.

o- Develop a methodology that will provide the capability of
measuring licensee management performance against fixed standards or
against the previous year's performance for any given licensee.

.. .
. . _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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Appendix A

Methodology

A. Introductfon -

This apoendix describes in detail the methodoTogy used to reduce
each cerfomance. variable to a Z-score. To illustrate the
methodology, some of the results frem the analysis of data fecm
the first six months of 1975 are included. This is because details
of the analysis cannot be laid out secarate frem the data; tne data
guide in the selection of the variables and in the way in which
adjustments are made. Analysis of data from 1971, '75, and '75
showed that patterns of variation are not always receatable so the
orecise formulas used to arrive at an overall measure of licensee
cerfomance this year, the next, and afteraards cannot be given
because they will decend en observed data and because changes in
licensee and NRC oractices and policies may alter from year to
year the patterns of variation in the ocserved data. Mcwever,
the same principles and methods can be acolied from year to year
to arrive at measures of licensee perfor-ance.

The order of presentation in this accendix is to describe the {methodology for the analysis of noncemoliances - violations,
|infractions, and deficiencies in that order - then for 1.ER's,
I

effluent releases, and cersonnel excesures. Section 5 gives the
{relative weights assigned to these measures in order to obtain an

overall cerformance indicator and Accendix C describes the |

|resulting effect of those weights on the overall cerfor ance
indicator.
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2. Noncomoliances

. Noncomoliance data are counting data -- the numbers of occurrences
of a carticular event over a scecified ceriod, for examole the
number of infractions pertaining to acerations at a clant during
the first six months of 1976. A statistical model often used to
describe counting data is the Poisson distribution. One acclication
of this distribution is to describe the variation in counts one
would excect to observe "just by chance." That is, suopose 60
infractions were incurred among a group of 30 reactors. Even under
the assumption that all reactors perform equally, one would not
expect to see exactly two infractions for eacn of those reactors.
Rather, one would exoect to see some variation among th]se reactors,
the sort of distribution one would get by "randcmly" throwing 60
balls into 30 baskets. It is this distribution that the Poisson
distribution can be used to accroximate.

This model is useful because if cne adjusts infraction frequencies,
for examole, for the effect of inspection effort, and as a result
the residual variation among infractions (the variation remainino
after the adjustment) is " random" or " Poisson-like," then this is
an indication that, at least based on the observed data, licensees
are homogeneous with respect to infraction rate and that there is
no need to look for further adjustments. The statistical method

used to assess whether the residual variaticn can be described as
" random" is the chi-scuare goodness of fit test. If this te*t does
not show adequate agreement between the residual variatic, what
one would excect just by chance, then the indication is ons both,

of the following: (1) there are differences amono licensees or
(2) there are other factors for which further adjustment is recuired.
Ceciding between these two is not clear cut. The accroach "ollowed
here is to make further adjustment only if the data and an under-
standing of what sort of adjustments are reasonable succort doing
so.

One procerty of the Foisson distribution is that its mean is ecual
to its standard deviation squared. Let that mean value be deno:ed
by NOM, for nominal, and let NCt denote tne numcer of noncomoliances
in some particular category incurred by licensee 1. Then, making
use of this property of the Poisson distribution leads to calculating
a Z-score by

7 , NOM - NCi
< NOM

As has been discussed, the influence of variables outside the
licensees control may recuire adjustment of tne cerformance measures
for the effect of these variables. This could *:e accomolished by

- -
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adjustino the observed count, NCi, or by relfecting the effect
of these variables in the calculation of NOM. The accroach
followed is the latter. For exanole, statistical analysis of
infraction frequencies for PNR's the first six months of 1976
indicated that the rate of infractions incurred by a reactor was
equal to about 1.1 oer 100 hours of insoection time. Thus for a
reactor with 500 hours of insoection, the ncminal value would be
5.5 infractions, for 1,000 hours, it would be 11 infractions,
and I-scores were calculated accordingly.

For the purpose of evaluating licensee cerformance, noncomoliance
counts are obtained for each severity level and each type of
noncealiance - a total of 18 performance variables. For
time periods of interest, such as six months or a year, many
of these 18 counts will have quite low frecuencies, say less than
an average of .5.per reactor. This means thac it will be difficult
to detect the effect of factors for which one might want to adjust
and that I-scores calculated frem quite small nominal values may
be unstable. To avoid these problems, the follcwing acorcach was
taken in analyzing ncncemoliance data frem the first half of 1976
(FH76).

a. Violations were quite infrecuent -- a total of 2 for the 51
reactors consider 3d. Because of this and because it does not seem
accrepriate to make any ccmpensation or adjustment to the number of
violations -- the most severe nonc0*cliance -- a licenseu incurs,
no adjustment is made and violations are included, and weighted
heavily, in arrivino at an overall noncompliance measure.

b. Infractions were analyzed by considerinc first the total
numoer of infractions sucred across the six tyces which were
considered. Variation acong the infraction frecuencies of
the 30 PWR's considered was mere than one would exoect by chance
so the necessity of adjusting was considered. As already mentioned,
one might expect tnat the mere inspection effort afforded a reactor,
the =cre infractions would be found. Inscection effort can be
measured in several ways. The censure selected here was the total
in- and out-of-office inscecticn hours certainino to a :lant. (If
a clant included more than ene reactor, then the ins:ection hours
are totaled across the two or three reactors at that olant. This
is done because cuite often one cccurrence at a clant site results
in each of the reactors at that site receiving a nonc:maliance
ci ta tion. ) Sy regression analysis the relationshio between :ne
nominal nunber of infractions and ins ection time was f:und to be
'Ci = 1.17, where T is ins:ection ti+e in huncreds of hours,

j
Calculatino Z-scores and :erforming a gcceness of fit test )indicated that, by this adjust ent the residual varf a:icn of
infractions was reduced to "randca" variaticn.

|
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To obtain Z-scores for each type of infraction, the acercach taken
was to distribute the nominal 1.lT across the six types according to
the overall relative frequencies of those tyces. Thus, because 22".
of all the infractions incurred by the 30 PWR's under consideration
were in the category of administrative control, the ncminal value
taken in this case is .22 (1.lT) : .25T. For operations, the nominal
is .40T and for safeguards it is .25T. The other types of infractions
occurred with lesser frecuencies so tney were grouped, this remining
group having a nominal frequency of .207

(An alternative approach which could have been taken to analyze the
frequencies of each type of infraction separately. Tnis could lead
to a different selection of variables for which to adjust. For
examole,1: might be found that ocerations infractions snculd be
adjusted for cut-of-office insoection time wnile administ ative
control infractions should be adjusted for in-office inscection
time and age cf r'esctor. For the sake of sieclicity and because
only six months of data do not seem to warrant this refinement,
this aoproach was not followed. A check on the adecuacy of the
soproach taken is possible and is described in the next paragraph.)

To obtain an overall Z-secre for infractions the four Z-scores just
cotained -- administrative control, ocerations, safecuards, and the
remaining types combined -- are first summed. If the Z-scores are
independent randem variables with standard nor .al distributions, as
one would expect if indeed licensee cerformance was hemogerecus,
then the sum of four Z-scores should have a mean of zero and a
variance of 4.0. Thus, to convert the sum to a Z-score, the sum
should be divided by ,7 = 2, so that is dcne to get an overall
Z-score for infractions for each PWR. For the data under con-
sideration, the resultino I-scores were quite similar to the
Z-scores obtained initially for total infractions. This is an
indication that the short cut accroach followed to obtain nominal
frequencies by tyce of infraction did not introduce excessive
additional variation.

c. Ceficiencies were analyzed in much tne same way as infractions,
the only exception being that safeguards deficiencies were infrecuent
enough that they were grouced with the remaining tyces rather than
being analyzed separately.

d. To cbtain an overall Z-score for noncxcliances, a weighted
sum is used. To cheese the weichts recui-es a judement of how
strongly the overall Z-score should reflect cerformance in terms
of violations, infractions, and deficiencies. The carticular
sum used in this analysis is

Z?!C " I~ I D
N'~ ^
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wnere 't is the ' umber of violations and Zt and Zg are the overalln

Z-scores certaining to infractions and dericiencies, rescectively.
Note that the denominator of ZNC is the sum of the weichts squared
for only infractions and deficiencies. Thus, in essence, this
formula is treating the nominal numcar of violations as :ero --
a mean of zero and a standard deviation of zero. A later section
on the sensitivity of the overall Z-score to the choice of weignts I

will shew the effect of this treatment.

e. The statistical analysis of BWR nonccmoliance data for the
first six months of 1976 is much the same for PWR's, the only
exception being that the Z-scores for infractions reflect an
adjustment for inspection time and for age.

3. Licensee Event Recorts

The methodology for analyzing LER's 's similar to that for non-i
c0=cliances because LER's s'e also counts of occurrences. The
analysis is simpler because rather than having 13 succategories
to consider there were only two -- personnel ar.1 precedural

ier*Jrs . For LER's of Fli75, the variation among reactors, ::otn '

DMR's and SWR's, was more than would be ex:ected by chance, so
it was necessary to consider possible adjustments. Secause newer
slants tend cc have tighter recorting recuirements and because
newer plants mient be ex:ected to have " shake-dcwn" sorts of ;

jaroblems, age is a logical candidate for adjustment. Examina tion
of the data succorted nis conjecture. Exanination of the data
also su,qgested that rather than a continuous sort of adjustment,
as concemoliances were adjusted for inspection time, the reacters
snould be divided into two age grouas and nominal LER frecuencies
obtained for each grouo. Tnese nominal frecuencies are then
divided between personnel and crocedural errors and Z-secres
calculated accorcinely. An overall Z-score for LER's is the,
obtained by adding the Z's for cersonnel and procedural LER's
and dividing by ,7

a. Effluent Releases

The five categories of release considered are: roble gases,
halogens and : articulates, tritium, mixed fission and activation
3r: ducts, and solid waste. The analysis of these data is con-
siderably different from that of noncomoliance and LER data
for several reasons. First, these are measurement cata, not
c0unting data, so there is no framework of "randomress'' to C0mcare
tnese data to. Second, in or4nciple at least, tnaugn :ernaos not
econcmically :ossible, any licensee can recuce effluents to an '

arcitrarily low level so no censideration aas given to adjustments
for factars outside the licensee's centrol . (Anotner reason for
not doing an extensive analysis of the ossible adjust ents is
that in Obtaining an overall :erformance measure, affluen s are

.

L
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weighted lightly enough relative to noncomoliance and LER's,
that adjusting the effluent Z-scores is not apt to markedly affect
the overall aerfemance measure.) Third, the amount of release
in any category may vary considerably, over several orders of
magnitude, so Z-scores calculated frem tne mean and standard
deviation of such data may be distorted. To avoid this, the
actual releases were reolaced by their ranks, icw to hign, for
subsequent analysis. A fourth difference is that effluents are
reported on a plant basis rather than a reactor basis. In arcer
to revert to a reactor basis, which is the way noncomoliances and
LER's are reported, the effluent releases were divided by the
number of reactors per plant. In ranking the ef'luents and
calculating IMcores, only one reactor per plant was included in
the calculations in order not to introduce artificial ties and
decendencies. Ramaining reactors at that plant site are then
given the same Z-scores as the included reactor.

An overall measure for effluent releases is obtained by first
suming the ranks for a licensee across the five catacories of
release. If licensees are homogeneous with respect to effluent p
releases, then the ranks attained should behave like ranks
obtained under the model of randolmess and indecendence -

2 randomness within each category and independence among categories.
Under this model, for ranks covering n licensees, the mean and
standard deviation of the sum of ranks can be obtained, namely
5 (n + 1)/2 and 4(na - 1112, res:ectively. Thus , tne Z-score
for effluent releases used in the analysis is

5(n + 1) - Rank Sum
2I=

v'5( na - 1)
12

5. Personnel Excesures

Personnel exposure data for eacn licensee are recorted as a histogram,
a table giving tne number of personnel who during the year (only
annual reoorting is esquired) received ex:osures (in rems) in
carticular successive excosure ranges. Frem these data, many
sumary statistics c:uld be calculated and used as cerfor-ance
measures. The analysis of 1974 data (1975 data have not been
analyzed and 1975 data are not available) led to a reasure which
reflects tne u cer end of the histogram, rather ths, i:s center
as, for examole, an average ex:asure muld. Tne measure chosen
is the cercentace of :ersonnei among all cerscnnel wno received
measurable ex:osure wna received 3 rems or more. Z-scores for
ersonnel ex:osure are then calculated frem the mean and standard

deviation of this statistic. Perscnnel excesures are recorted on
a clant basis rather than on a reactor basis. In calculating the

.

- . _ _ _ _ - - . _ _ _ _ _ _ _ - - . _ _ . . - - - . . _ _ - - - - - _ _ _ _ _ - _ _ _ - _ - _ . _ _ _ _ . _ _ _ - - ---__
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mean and variance, only one value for each plant is included and
then the multiole reactors at a clant site are all given the same
Z-sco re. Because any licensee can control the cercantage of
cersonnel receiving 3 or more rems and because the Z-score for
personnel exoosures receives a small weicht relative to those of
noncomo11ance and LER's in obtaining an overall cer#crmance
measure, no consideration is given to cossible adjustments of
the Z-score for cersonnel exoosures. One refinement wnich will
be considered in the event that this cercentace statistic varies
erratically among if censees is to reolace the mean and standard
deviation used in calculating Z by measures less susceptible to
erratic variation, such as the median and median absolute deviation.

6. Overall Performance

The analyses described in the previous four sections yield Z-scores
certaining to noncomoliance, LER's, effluents, and cersonnel
exposures. All that is required to obtain an overall cerforrance
measure is to assign weights to these Z-scores. The weights wnich
have been selected are in the ratio 9:3:2:1, in the same order in
wnich the performance measures were just listed. Scme results are
given in Accendix C pertaining to the sensitivity of the overall
Z-score to, and the imolicacions of, this choice of weichts.

!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Appendix 3

Results of Analysis of 1976 Dat.=, January - June

A. Introduction

This appendix presents details and resu'.ts of the analysis of
licensee oerformance data for the aeriod of January to June 1976
(abbreviated Fli76). The order of presentation is the same as
Chapter 3 - noncomoliances, LER's, effluent releases, and oersonnel
exposures. Within eact performance category the results for PWR's
are given first, the results for SWR's second. Following these
sections, the overall results are given. For ease of reading, the
tables of results given fn Chacter 3 are receated in this accendf x.

'

The reactors inciuded in the analysis are those which went into
corrinercial operating orfor to 1 January 1976 and which were not
shut down nearly all of 1976. This latter condition :eans Indian
Point 1 and Browns Ferry 1 and 2 are excluded. TFirty PWR's and
21 SWR's satsify this criterion. The data from those 51 reactors
are tabulated in the sections which pertain to Oneir analysis.

3. Analysis of Moncomoliances

a. PWR's
'

Previous licensee oerfornance evaluations, based on the 1974
and 1975 data, considered only the total noncomoliances in each
of the three severity categories - violations, infractions, and
deficiencies. Much nore detailed infor ation is available,
though, and it was decided to use seme of it in the analysis of
1976 data. In carticular, the three-letter "756" ccdes by wnich
eacn item of. noncompliance is labeled were grouped into six
categories. Taole 1 deoicts the resulting assignment. Cescriotions
of the events corresoonding to each entry in Tacle 1 are given in
the IE Manual Chapter 0535.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- - ._ _ __________-______________ _ _ _ _ _ _ _ _ . _ _

l

l.

B-2

TABLE 1

"766" CODES, 3Y CATEGCRIES

Radiological
Adminiserttive

.

Emergency Protection Quality
Cont ol Ocerations Planning and Control _ Safeguards Assurance

AEA FJA DAD FDR FEL A3A NCK VTA
AE3 FJ3 DAE FJC FI? A33 RF4 VT3
AED FJ: DAF FJD FEM A3C RLC VTC
C FJG DAG FJF E?D ABD RLD VTD
AL3 FJJ DAE FJE A3E RLE VTE
ALC TJL DAJ FJK ABF RLF 7JA
ALD FJP DAK FJM ABC RLH W3
ALE ??C DAL FJN ABE RIJ WC
U ??! DCG (JR . ABI RIZ 74D
ALG F?F DDA FJS A3J RLL 74E
AMA ??G DDB FMT ADA RMA WF
AMB GHA DDC GAA ADB RM3 WG
AMC GES DDH GA3 ADC 3MC
A?A GED FAA CAC ADD L'O
ARA HAA FA3 GAE AEC RME
ARS HAC F3A GAF ARD RME
ARC ' GAD FEB F3A A.u RMK
ARE HAE FCA G33 ARM R.dJ.'

ARF HAF FC3 G3C ARY RFA
ARG EAC FCC GCA ASA RP3
ARI HAE FCD GC3 AS3 RPC
A3J EAI FCE GCC ASC R2A
ARK -HAK FCF CDA ASD R23
ARR RAL FCG GD3 ASE RRC
ARS EAM FC3 CDC ASF
ART HAN FCJ GFA ASG
ARY EA? FCK G73 ASH
DA'J EAR FCL JAA ASI
DAY HAS FCM JA3 A3J
DDD HAY FCT JAC #
DDE RAA FC? JAD M
DDF RA3 FCR JAT 3
DDG RAC FCS ~

DEC RAD FDA 3A'*
DFA RK3 FDS FAC
DF3 RTE FDC F3C
DFC FDD FCI
DD DE
FIA FDF
FE3 FDG
FTC DE
FD DJ
'FIZ FDK
FIR FDL
FII FDM
FIR DN
FIS FDP

- .. .
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Table 2 lists the FH76 noncomoliance frecuencies of the 30 PWR's
being considered by cause and severity categories. (The reactors
are listed in docket number order.) Also listed are the totals
across cause categories and the inscection effort as measured by
total inspection time in and out of office. This latter is the
indeoendent, or explanatory, variable for which adjustment is
meaningful and which has been indicated by previous analyses.
Only two violations, both at Zion-1, occurred during the ceriod
of interest so no analysis of violations is feasible. The
dependent variable first considered in detail is infraction
frequency.

I

a.1 Infractions *

Figure 1 shows total infractions for a reactor clotted versus
insoection time for a clant. For example, tne Zion-1 infractions j

,

(19) and the Zion-2 infractions (13) are clotted versus the total !inspection tire for those two reactors, 823 + 551 = 1379. The
!reason for using the clant total ratner than the amount of time

attributed to each reactor is that in many instances a single event
can result in multiple noncomoliance findines. Examination of a
detailed listing of noncemoliances at sever:7 multi-reactor clants
indicated that about 90% of a reactor's noncomoliances were also
cited against the other reactors at the clant. Thus, the effective
inspection time, with resoect to a reactor's noacomoliance, is
more nearly the total clant insoection time than the cortion of
that time allotted to a particular reactor. This is the basis
for the decision to use plant inscection time as an independent

|

variable. Note from Table 2 that there are instancas wnere ene !

reactor frcm a multi-reactor olant ret the criterion for inclusion
in the analysis while another reactor at the plant did not, e.g.,
Indian Point and Calvert Cliffs. In these cases only the inspection
time for the single reactor was considered.

Figure 1 indicates (not unexoectedly) that noncompliances increase
with increasing inspection time. Various :arametric assumotions
could lead to an optimal fit of this acoarent relationship. How-
ever, for simplicity and because these data ray not be consistent
with the required carametric assumptions, we fit a line non-
carametrically. In particular we choose a line whien casses through
the origin and bisects the data. The line INF = 1.17, wnere T =
Inspection Mrs./lCO, satisfies this criterion. (The 13 reactors
at multi-reactor sitas divide 7 and 6 about this line so the treat-
ment accorced tnem is succor ed by tais fit. That is, using clant
:ctal insoection time does not accear to introduce any bias.)

;

!

I

.

.

. _
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IABLE 2'

FH76 NONCCMPLIANCES: ?'iR ' S

Rad.
Admin. 'Oper- Energ. Proc. & Safe- Quality Insp.
Control sciens Plan. Control guards Assur.| Total Wours
Severity Severi:7 Severirl Severi:t Severte Severt:1 Severt:vr

Rerecor 1t213 11 2'3 11213 li 21 3 11213 l! 21 3 1,: 283

Ycnkee Rove 2 1 3 3 3 434.5
San Onofre #1 1 5 L 6 1 286.5
Connecticut Yankee 5 2 3 2 1

-

.2 2 13 4 519.0
Ginna 2 1 1 3 1 619.9
2ndias Point 12 1 4 1 1 4 1 1 4 g 11 6 S74.0
Turkey Point J3 3 2 2 1 5 3 234.1
Turkey ? cia: 14 3 2 2 1 3 3 198.0
?clisades 5 2 i 6 2 L 17 i 3 690.5

*

Robinson 42 2 1 3 L L 5 ' *3 395.0
Poin 3each 11 2 1 2 ? 2 230.L
Oconee di 1 1 4 2 2 3 L 1 11 0 376.9
Oconee 42 1 4 2 2 3 1 i1 111 3 215.5

\i '
Surry 11 2 5 6 1 3 1 i3 115 6 140.5
Surry 12 2 4 2 2 I |123 1 3 5 172.1

.

Prairie 2 stand 11 2 3 3 3 1 5 !11 6 336.0
;

7:. Calheen 2 1 1 | | !, 3 1 349.0
1Oconee 13 2 3 2 2 3 1 |1 11 3 197.5

Three Mile Island); L 1 4 1 1 t2 L 1 i i9 a 553.0
12ics 11 3 2 13 3 1 2 2 2|19 5 327.5

, , .Poin: 3each 12 1 1,2 '2 j ! 3 ja
'

-,
, i -

2 ion 42 ja 3 7 7 1 - '13 40 550.5
*' .

i iKevaunee i 1 1 2 2 i 3 3 070.5
?reirie 2aland il 1 1 3 1 5 l 7 5 320.5

|Maine Yankee 3 3 1 1 1 2 1 5 7 339.5
Rancho Seco 11 | 1 2 i ;

!'
1 1 3 261.3

} ! .

I 4IL 21 .3Arkansas 11 2 2 2 i i ! t. ;
. ii; <

- . . , * I Iu:ox v. i3 e a 3 t
, *

63 g.g...... - . . , .
: 1 i t i'

Calver: Cliffs 41 ,F | ii
'

| j [; a:0.5
Mills::ne 12 I 3 1 3 I I IiI6 672.5i

I },! I 1-
'

.rojan t it , + , , , 3 . 3 e. ) a--.: - . .. - u - - --

To:al 0 50 52 0 50 11 06 1 2 22 1 0 54 12 0 La L3 2 225 121
*Ssveri:7 1 = 71ola:i:n
Scveri:7 2 = :nfrae: ion
Severi:y 3 = 2 eft:iency

. ..
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The fit of this line to the data can be assessed by calculating
the sum of (INF - 15F)2/ISF over the 30 PWR's and comoaring the
resulting quant.ity, deonted by x , to a ent-scuare distribution2

with 28 degrees of freedom (df). These data yield x2 = 42.2
which falls at about the uccer 55 coint on the chi-scuare distri-
bution witn 28 degrees of freedom. This is not unusually large
for data subject to as many sources of variation as these, and
in fact about half of this x2 value is attributable to two
reactors, Connecticut Yankee and Palisades, so it accears that
adjusting infractions for insoection time is all the adjustment
that is required. (By way of contrast, the x2 value obtained
assuming that the variation in infraction frequency among reactors
is *randem'' - not attributable to inscection effort or any other
independent variable - ecuals 89.4 on 29 degrees of freedom,
which is unusually large, so a real reduction is acccmolished
by adjusting for ins;:ection time.)

If the analysis were to be based on only total infracticns,
Z-scores would be calculated by

7 , 1.1T - INF
/1. l T

However, the Z-scores of interest in this analysis, and which will
new be developed, are these corresconding to the six tyces of
infractions tabulated.

The total number of infractions, by type, are as follows:

Number of 4 of
Tyoe (Abbreviation) Infractions Total

Administrative Control (AC) 50 22%

Ocerations (0P) 80 35

E.?ergencyPlanning(EP) 6 3

Radiological Pmtection 22 10
and Controi (RP)

Safeguards (SG) 54 24

QualityAssurance(QA) 14 5

Total 225 100

. ._
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The infraction frequencies for three of infraction types - EP, RP,
QA, - are quite small, less than I car reactor for an average, so
that calculated Z-scores may be inaopropriate. Thus for subsequent
analysis these three will be combined, the combined infractions
being labeled Remainder (RE).

The estimated exoected number of infractions at a reactor is given
about by INF = 1.1T. From the above total infractions, one would
exoect 22*, of these to fall in the AC category. Thus , the estimated
expected number of AC infractions is .22 (1.17) = .25T and the
Z-score for AC will be defined as

INF(AC) " .257 - INF(AC)g

where INF(AC) is "the observed number of AC Infractions. Similarly,
the estimated exoected infractions for the other three categories
are obtained as follows: OF .40T, SG .25T, Remainder .207.
Table 3 lists the I-scores which result. Also given is an overall
I-score for infractions obtained by summing the Z's for the four
categories, then dividing by 2. (This divisfor is chosen to that
the correct frame of reference for the overall scores will again
be the standard normal distribution.) Weighting the Z's other
than equally can also be dcnc if a relative imoortance of infraction
types can be established.

a.2 Ceficiencies

A clot of total deficiencies versus site inscection time indicates,
as with infractions, that inspection time appears to contributa to

ithe observed variation of deficienciel. Fitting a line through |
the origin noncarametrically yields DE.: = .5T. Note that the
total numoer of deficiencies recorted,121, is 541 of the total
numcer of infractions reported, 226. Fifty-fwr ;ercent of 1.1,
the slope of the line fit to infractions, is .6, so the two models
are in good agreement. The x2 value certaining to the fit of this
model equals about 50, which, on 28 degrees of freedom, is unusually
large (there is less than a probability of .01 of obtaining this
large a value by chance alone). A sizeable cortioa of this 2x
value is attributable to one reactor, Connecticut Yankee, and when
that observation is deleted, the resulting x2 value is about 30,
wnich, for 27 degrees of freedem, is not at all unusual. It snould
be noted that the x1 value obtained assuming no relationship between
insoection tim and deficiencies becomes acceptably small if wo
observations, Connecticut Yankee anc Zion-1, are deleted, so it
could be argued that no adjustment of deficiencies for insoection
time is needed. However, because of the similarity of catterns
between infractions and deficiencies and for the sake of consistency
of the two analyses, that adjustment will be made.

g . . .
.

. . . .. . . .. .. .,i.i,
_ _ _ _ - - - -



B-8

TA3I.E 3

Z-SCORES FOR DTRACTICNS: ?% d'S

Adnin. Renaining
Reactor Con:rol Oeers: tens Safarua-ds TriggL_ Cosbined ;

1

Tankee Rowe U.9 0.6 1.0 0.9 0.3
San Onofre #1 -0.3 1.1 -5.1 0.8 -1.3
Connec:icut Yankee -3.3 -0 . 6 -0.6 -1.9 -3.2
Ginna 1.2 0.3 0.4 1.1 1.6
Indian Point 42 0.8 1.3 -1.2 -2.3 -0 . 8

Turkey Point 13 -1.3 0.2 1.2 1.1 0.6
Turkey Pois: 14 -1.3 0.2 1.2 1.1 0.6

Palisades -2.5 -0 . 8 -3.3 -0 . 5 -33
Robinson 12 -1.0 -1.1 1.0 0.9 -0 .1

?ois: 3each 41 1.2 1.3 -0.4 0.2 12

Oconee il 0.8 -c . 2 -0.5 -0 . 9 -0 . a

Oconee 12 0.3 -0 . 2 -0.3 -0 . 9 -0 .1

.Surry 41 0.2 -1.2 -0.5 -l.6 -1.6

Surry 12 0.2 0.9 -0.3 -2.3 -0 . 9

?:airie Island il -0.3 -0.2 -2.6 0.3 -1.4

Ft. Calhoun -1.2 0.3 0.9 0.3 0.1

Oconee #3 0.2 0.3 -0.5 -0.9 -0 . 5

Three Mile Island 11 0.3 -0.3 0.1 -0.2 0.2

2ics il 0.2 -3.2 1.9 -0.' -0 . 6

Pois: Seach 42 1.2 0.9 -0 .1 '1 1.2-.

Zion #2 -0 . 3 -0 . 6 1.9 0.3 0.7
Kavaunee 1.1 0.6 1.1 -1.1 0.9
?:airie Island 12 1.3 1.0 -2.6 0.3 -0 . 0

Maine Yankee -2.1 0.4 -0.0 3.9 -0 . a

Rancno Seco 4L 0.3 0.0 0.3 0.7 1.2
Arkansas 41 -1.3 -1.0 0.3 0.7 -0 . 7

Cook 11 -1.5 -0.7 1.1 1.0 -0 . 0

Calver: Cliffs 1.0 1.2 -3.1 0.9 -0 . 3

F. ills:ene J2 1.3 -0 . 3 1.3 1.2 1.3 1

1
T cjan -0 . 2 0.2 0.9 -0 . 5 0.2 |

*Re=aining Types are Inergency ?lanning, Radia:ica ?:otac:1:n and Con::al,

and Quali:7 Assurance infrac:1cas conbined.
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The distribution of deficiency tyoes is as follows:
.

Number of 4 of
Tyce Ceficiencies Total

Administrative Control 52 43%

Operations 41 34

Energency Planning 1 1

Rad. Protecticn and Control 2 2

Safeguards 12 10

Quality Assurance 13 11

For the cur:ose of calculating I-scores by tyces, the last four
types will be grouped under the label Remainder. The ncminal
values obtained from partitioning the estimated total ex:ected
deficiencies, .67, are thus:

Cause Catecorv Ncminal Value

AC .25T

CP .207

RE .157

Table 4 gives the resulting Z-scores as well as an overall Z-score
for deficiencies defined as

IDEF " (IDEF(AC) CEF(OR) + ZCEF(RE))/*
^'I

a.3 Combined .Veasure of Noncemo11ance

The results of the sensttivity study described in .accendix C and
consideration of the relative severity of items of noncemaliance
led to a combined measure of noncemoltance of

* Z )/rYTINC = (-10V + 5Zg 3

Analysis of previous years' data included the use :f :rinci:al
::mconents analysis to select a weighting. Powever, because in
FH76 only one react:r had any violations (7), cer#0rning a rincical
ecm onents analysis on V, I , and Za is not accrecriate so 'One cresentt
data cannot be used to arrive at a cifferent weignting. (?rincical

.

_ _ . _ _ _ . _ _ _ _ _ _
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TABLE 4

Z-SCORES FOR DEFICIINCIIS: ?WR'S

Admin. Renaining
Reactor Control Coers tions Tvees* Combined

_

Yankee Rove 1.0 0.9 -2.9 -0.3

San Onofre #1 0.3 0.3 -0.9 0.4
Connecticut Yankee -0.6 -0.9 0.9 -0.4

Ginna 1.2 1.1 -0 .1 1.3,,

Indir.n Poin: #2 -1.2 0.6 0.3 -0.2
Turkey.Poin: #3 -0.5 0.2 0.9 0.4
Turkey Point J4 -0.5 0.2 0.9 0.4
Palisades

"

-0.2 1.2 0.0 0.6
Robinson #2 -0.0 0.9 -1.3 -0.3
Point 3each 11 1.2 -0.8 0.9 0.3
Oconee 11 0.8 -0.2 0.3 0.6
cconee d2 1.5 -0.2 0.3 0.9
Surry #1 -1.8 1.4 'O . 3 -0 .1
Sc::7 12 -1.1 1.1 0.3 0.3
?:sirie Island 11 -1.1 -1.3 1.0 -0 . 9
Ft. Calhoun -0.1 0.S 0.7 0.3
Cconee 13 1.5 -0.2 0.3 0.9
Three Mile Island il 0.8 0.3 -0.6 0.1
Zion #1 0.8 -0 .1 1.1 1.2
Poin: 3each 12 0.4 -0 . 8 0.9 C.3
Zion 12 0.2 -2.6 1.1 -0 . 5
Kavaunee 0.2 -1.1 0.3 -0.0
? airie Island 12 0.3 -1.5 1.0 0.0
Maine Yankaa -2.1 -0 .2 -3.2 -3.2

Kancho Seco 11 0.3 -2.0 -1.0 -1.3
Arkansas 11 -1.8 0.7 -1.0 -1.2

Cook 41 -5.0 -2.0 -0.3 -4 . 2

Calver: Cliffs 11 1.0 0.9 0.3 1.3
Mills:ene 12 -1.0 1.2 -2.0 -1.1

Trojan -0.2 -0.3 -3.7 -2.6
.

* Remaining Types are Inergency Planning, Radiation ? otec:1:n and Oca::al,
0.uali:7 Assurance, and Safeguards deficiencias combined.

._ . .
_ - _ - _ _ - _ _ _ _ _ - _ _ _ _
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.TA3LI 5

COM3INED ME.UURE OF NONCOMPLIX:CI: PWR'S

, - ,

Seactor Viol. 'I o *NC,

. Yankee Rowe 0 0.. -0 . 5 0.7
San Onofre 0 -1.3 0.4 -1.7
Connecticut Yankee 0 -3.2 -0.4 -3.2
Cinna 0 1.6 1.3 1.3
Indian Point 2 0 .S -0.2 -0.8
Turkey Poine'3 0 0.6 0.4 0.7
Turkey Poine 4 0 0.6 0.4 0.7
Palisades 0 -3.5 0.6 -3.3
Robinson 0 -0.1 -0 . 5 -0.2
Poinc 3each 1 0 1.2 0.8 1.3
Ocenea 1 0 -0.4 0.6 -0.3
Ocenes 2 0 -0.4 0.9 -0 . 2
Surry 1 0 -1.6 -0 .1 -1.6
Surry 2 0 -0.9 0.3 -0.3
Frairie Island 1 0 -1.4 -0 . 9 -1.5
For: Calhoun 0 0.4 0.3 0.3
Oconee 3 0 -0.3 0.s -0 . 3
Three Mile Island 1 0 0.2 0.4 0.3
Zion 1 2 -0.6 1.2 _e . 3
Point Beach 2 0 1.4 0.3 1.4
Zion 2 0 0.7 -0.3 0.6
Kevaunee 0 0.9 0.0 0.9
?rairie Island 2 0 0.0 0.0 0.3 |Maine Yankee 0 -0.4 -3.2 -t,o |

Rancho Seco 1 0 1.2 -1.3 0,9
Arkansas 1 0 -0 . 7 -4.2 -1,3
Cook 1 0 0.0 -4.1 -0 . 3
Calve:: Cliffs 1 0 0.0 1.5 0.3
Mills:ene 2 0 1.5 -1.1 t,3
:ojan 0 0.2 -2.6 -] . 3

. .



____--___- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ ___ -_-

L

B-12

components analysis of just Zr and ZD would lead only to con-
sidering the sum or difference of Z t and Z , niether of whichO
combination is consistent with the fact that infractions are a
more severe item of noncompliance than deficiencies.) Table 5
gives values of V, Z , Z , and Zg D g.

b. BWR's

Table 6 lists the FH76 noncompliance frequencies of the 21 BWR's
being considered by cause and severity categories along with total
noncompliances and inspection hours. No BWR incurred a violation
during FH76, so the first performance measure considered is total
infractions .

b.1 Infractions

A plot of infracitons versus inspection hours does not show nearly
as strong a relationship for BWR's as it did for pWR's. This cculd
happen because no relationship exists or because it is masked by
e*her variables. We pursue the latter possibility. The line2
INF = 1.lT nearly bisects the BWR data as it dia the PWR data so
there is some succort for again adjusting fo' inspection houru by
this relationship. The analysis will consider this adjustment
first, then seek other independent variables which might exclain
the residual variation remaining after adjusting infractions for
the effect inscecticn hcurs.

Previous analyses of 1974 and 1975 BWR data showed some catterns
of variation in the data seemingly associated with age or design.
In carticular, reactors which came after Dresden 3 showed a
different frequency of infractions than did reactors uo to and
including Oresden 3. The FH76 data reflect a similar secaration.
Examination of the Z-scores, Z = (1.1T - INF)//t . li, snowed that
among cost-Gresden-3 reac. ors, the newer reactors tended to have
lower Z-scores (1:e., poorer relative cerfor ance) than the older
reacto rs. This could reflect problems associated with beginning
ocerations or it could reflect more extensive technical scecifications
for newer reactors and hence more cocortunities for noncumpliance.
A plot of I-scores for the post Oresden-3 reactors versus ccmercial
operation (C.O.) date shows a marked trend and regression analysis
(least scuares and nonparametric) led to the fitted line.

I' = 1.8 + .35 Age,

where Age = 1976 - C.O. cate, recorded c the nearest half year.
Adjusted Z-scores for these 12 reactors are then obtained by
suotracting 1 for each reactor from its original Z-score anich
was cbtained from adjusting enly for ins:ecticn hours. The result
of this is that considerably more hemogeneity of Z-scores is
obtained. After adjusting only for inscection hours, one sum
of Squares of Z-scores for tnese 12 reactors was 27.2. Aftar
fur *.her adjusting for age, ne sum of scuares of Z-scores is

.

1
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Table 6 |

FE76 NONCOMPLI.UCES: 3'4R ' S |

t Pad .
Admin. Oper- Emerg. Proc. & Safe- Quali:y Insp.
Con:rol acions ?lan. Con:rol :uards Assur To al Hours
Severi:i' 3everiti Severity Severi:v Severity Severi:v'Severi:v'

Reaccor 1 12 l3 1i2 3 1i2i3 11213 If2!3 1 1 21 3 11+ 21 3
Drasden 41 2 2 1 1 4 1 9 2 325.5,

Eumbold: 3ay 4 4 1 3 1 333.5
Sig Rock Poin: 2 5 2 1 1 3 3 679.0
Oye::: Creek 3 3 1 1 1 1 2 2 9 9 16 16 331.0
Nina Mile Poin: il 2 2 3 2 2 a 5 11 9 8 10 .5

Oresden 12 1 2 1 3 1 ai 4 600.2,

Millstone 11 3 1 3 3 2 1 li! 5 321.0

af1Drcaden 13 1 1 3 316.0
Quad Ci ies 41 1 1 3 1 1 2 7 2 500.5
Mon icello 1 1 1 1 2 594.0*

Quad Ci:ies 42 2 4 2 2 1 3 3 303.0-
7cemon: Yankee 1 1 1 1 3 1 489.5
Parch 3c::om 12 4 2 8 1 | i12 3 731.5

'

t?cach 3occom 43 2 2 a 1 } 6; 3 103.0
Filgri.n il 1 1 !1 i il 2 779.0

iCoop:r 2 1 1 ! 6i2 | 96 3 43a.0
Hs:ch 11 2 6 1 1 1 |8 3 526.2

I I e3rr.tswick 12 1 2 5 6 2 2 2 2 1 12 11 606.5
i

.!2 ! !3 a 763.0Duane Arnold 1 4 3 2

Fi:zpa::1ck 4 3 1 1 9 1 1 'A 11, 13 530.5g

|1lacrossa 1 1 2 3- 2 577.5

To al 0 24 36 0 50 19 0 2 1 0 15 1 0 39 10 0 37 26 0 167 93

*Severi:y 1 = Viola: ion
So arity 2 = Infrac:1on
5sveri:7 3 = Deficiency
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only 12.8. The accrosef ate frames of re#erence for these results
are the chi-square distributions with 11 and 9 degrees of freedom,
rescectively, and comparison of these results to these distributiens
shows that the value of 27.2 is considerably larger than would be
expected, while 12.3 is not. Thus, adjustment for age seems
warranted and is sufficient to reduce the residual variation to
an accectable level .

It would be helpful if an adjust =ent could be acclied to the other
9 BWR's which would account for much of the variation amena them.
However, it does not seem likely that such an adjustment can be
found because of factors such as the following: Four of these
reactors are much older and smaller than the rest and one of them
is at a site Ghich includes two newer and larger reactors. Thus
infractions for these 9 reactors will be adjusted only for inspection
time. In interpreting these Z-scores, one should bear in mind these
characteristics. (In fact, interoretation of all the cerfomance
esasures develoced in this report should include consideration of

pecularities or special circumstances wnich might affect Perfor ance.
However, this does not mean that each reactor shculd be regarded as
unicue and thus not comparable to any other reactor. The fact
that simole relationships have been found linking the cerfor .ance
of different reactors and the fact that the residual variation
after accounting for these relationshios has been reduced essentially
to '' random noise" mean that comcarisons are possible.)

The following table gives the distribution of SWR infractions by
type.

Number of " of,

Tyce (Abbreviation) Infractions Total

Administrative Control (AC) 2a lai
,

Ocerations (09) 50 30

Emergency Planning (EP) 2 1

Rad. Protection and Control (RP) 15 9

Safeguards (SG) 39 23

Quality Assurance (QA) 37 22

TOTAL 167

This distribution is similar to that of PNR's, exceot for CA
infractions whien are more numercus accng 3WR's. Because of :nis
similarity, and for consistancy with the PNR analysis tne same
groucing of tyces will be follcwed, nacely AC, CP, SG, and RE.
The percentages associated with these are la, 30, 23, and 32P,

i
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respectively. Apcortioning the " nominal" number of infractions,
1.17, by these percentages yields the following nominal values
for infractions by type:

Nominal No.
Tyoe of Infractions

AC .15T

OP .35T

SG .25T

RE .35T

Thus, Z-scores for AC infractions will be given by

IINF(AC) =
- (-1.3 + .35 Age),

for the 12 reactors requiring an age adjustment, and by

INF(AC) " .15T - INFOC)Z
,. 15,4.

for the other 11 SWR's. Similar expressions yield Z-scores for
the other infraction types. An overall I-score for infractions
will be obtained by adding the l's for tne four tyces, tnen
dividing by two. Tne results of all these calculations are
given in Table 7.

b.2 Ceficiencies

A plot of total deficiencies versus site total inscection time
for the 21 SWR's under considention dces not show as much evidence
of a trend as did the PWR's. However, as with infractions, BWR
deficiency frequencies are subject to seven1 sources of variation,
so a two-variable plot might rot be exoected to show any oatter1.
The 3;oroach wnich will be follcwed will te to calculate Z-scores
for deficiencies, based on ncminal values of .6T, tre same as usec
for 7'ciR's, and Onen seek ways to adjust tnese Z-scores for otner
vari abl es . Tnis is the sare acoroacn as was followed for SWR
infractions (the crevious section) wnere it was found that among
cost Oresden-1 design reactors, tne I-scores were associated uith
reactor age.

. . . .
.

. .

. _ _ _ _ _
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IABLE 7

-SCORES FOR INF3 ACTIONS: 3*'A ' S

Ad=in. Re=aining
Reae:or Coc.crol Operacions Safatuards Oyeas* Combined

.

Dresden 1 -0.1 1.6 -0.5 1.1 1.1
Humboldt Bay 0.7 1.1 -3.4 -2.6 -2.1
313 Rock Poin: - 1.0 -1.7' -0.2 0.9 -0.2

Oyster Creek -1.6 1.1 0.1 -4.2 -2.3
Nine Mile ?oin: 1 -0.7 -0.1 1.4 -1.9 -0.6
Dresden 2 0.6 2.1 0.1 2.1 2.4
Millstone 1 -1.6 -0.1 0.0 -0.1 -0.9
3resden 3 1.4 1.6 0.1 2.1 ' 2.6
Quad Cities 1 -0.6 -0 .9 -0.3 0.3 -1.0

Monticello -2.1 -0.6 -1.6 -0.6 -2.4
| Quad Cities 2 0.3 -1.5 -0.3 -0.3 -1.2
i-

| Ver=cac Yankae -1.5 -0.7 -1.0 0.1 -1.5
Peach Botton 2 -1.7 -1.9 1.6 1.9 0..

?eac'h Bot::s 3 0.3 0.5 2.2 2.5 2.7
Pilgris -0.1 0.5 0.2 -0.2 C.2
Cooper -1.2 0.9 1.5 -3.1 -0.9
Ea:ch 2.7 -1.3 2.1 2.4 3.0
3runseick 2 1.3 -0.6 1.0 0.1 3.9

,

Ouane Arnold 2.1 0.2 2.4 0.2 2.1
i

Fi:: patrick 2.3 2.3 -4.9 1.1 3.9I-
Lacrosse -0.1 1.4 1.2 0.0 1.2

*Ranair.ing Types are Energency Planning, Radia:ica ?ro:ac: ion and Con:rol,
-and Quali:7 Assuranca ir. frac: ions cc bined.

u. .. . . . . - .
. _ . -_-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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A plot of Z-scores, where

7 , .ST - DEF
M

versus age shows a positive trend, but there are t coints (cet of
,

14) which depart considerably fr:m the main cattern and the trend |
is not as pronounced as with infractions. Because deficiencies |
are not weighted heavily comoared to other cerformance measures,
it is deemed not necessary to make this further adjustment and no
other indecendent variables will be considered at this time.

The distribution of B'4R deficiencies by types is the following:

Number of 5 of
Tyce Deficiencies Total

AC 26 394

OP 19 20

EP 1 1

RP 1 1

SG 'c 11

QA 25 23

Total 93

This distribution differs from that of the PWR's in that more
QA and fewer OP deficiencies were incurred by 3WR's. For the
sake of Consistency with the P'WR analysis, I-scores will be
obtained for three categories, AC, CP, and RE - :ne anner four
deficiency tyces comoined. It should be notad that the icw
frequency of OP deficiencies may lead to distortad I-scores
but because those scores will be added to others, inclucing
those obtained from infractions which will :e mere heavily
weighted, the final result should not be unduly distorted.

The :ercentage of deficiencies .correscanding to AC, CP,.and RZ
are 39, 20, and al", ressectively. Partitioning the necinal
total numcer of deficiencies, .57, accercingly, yield: ne
following:

.leminal .*to.'

Tyce Ceficiencies

AC .25T

OP .107

RE .25T

.
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Thus, Z-scores for AC deficiencies will be given by

NEF(AC) " .25T - CEF(AC)
, ,

g

Similar expressions yield Z-scores for the other two deficiency
types. An overall Z-score for deficiencies will be obtained by
by adding the I's for the three tyces, then dividing by C The
results of these calculations are given in Table S.

b.3 Combined . Measure of Noncomo11ance

Table 9 gives values of Z , Z , and ZNC' *"'''g g

bC ' I * II * k)

is the selected combined score for noncomoliance. (Recall %c no
SWR incurred a violation in FH76 so V = 0 throughout.)

C. Analysis of LER's

a. PWR 's

Table 10 lists the ni75 LER frequencies, of the 30 PWR's being
considered, by whether they were classified as cersonnel or
crocedural error, and also li:ts the total LER's over these
ca tegories , i.ER's in other categories, such as design error or
cocoonent failure, will not be considered as ifcensee cerfomance
ceasures. The reason for conce,tratino on oersonnel and crocedural
errors is to diminish the olant-scecific nature of recorting
requirteents and to emchasize events under the licensee's
control. I.e., this is another way of '' adjusting" for tne
effect of factors not under tne licensee's control.

The analysis of LER's proceeds jus'. as that of noncomoliances
did. Thus first considered is ts variation of total LER's.
This variation is lar'er than on.a would exoect by chance.
Cmitting the covious *.utlier - Trojan which recorted 11 LER's
wnfle no other 3hR recorted more than 8 - reduces the varia-ion
to wnat is not greatly unexoected by : hance alone, (One d value
is 20.3, wnich on 23 degrees of freedom correscends to scou tne
54 level o' significance.) However, examination of the data in
Table 10 snows scee avidence c' an age trend - later reactors,
in ter rs of docket nurters, accear to have more LER's than earlier
reactors . There are various ways to reasure the age of a reactor,

i

_ . . _ _ - _
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TAB 1I 3

Z-SCORIS FOR DEF!CIINC!!S: 3'a ' S

Admin._ Remaining
Resetor Control Operations Tvoes* Codoined

Dresden 1 0.6 1.1 1.3 2.0

Humboldt 3ay 0.9 0.6 -0.2 0.3 |

1

Sig Rock Point -0.2 0.8 0.5 0.6

Oyster' Creek -0 . 6 -0.2 -6.9 -4.5
Nine F.11a Poin: .1 0.0 -1.3 -2.1 -2.0
Dresden 2 0.6 0.2 1.2 1.2

Millstone 1 -1.4 0.9 0.7 0.1
Dresden 3 0.9 1.1 1.3 2.2

Quad Ci:das 1 0.7 -0.2 1.4 1.1
Monticello 0.4 0.3 0.4 0.9

Quad Cicias 2 0.0 0.9 0.7 3.9

Ver=en: Yankaa 1.1 0.7 0.2 1.2
Peach 3ct:en 2 0.5 1.1 1.1 1.5

Peach 3ottom 3 0.5 1.1 '.1 1.5
? tigris 0.7 -0 . 3 1.4 1.0
Cooper 0.1 0.7 -0.9 -0.1

Ea:ch -0.6 -0 . 7 1.2 -0.1
3:uns-i-1 2 -0.4 -6.9 -1.2 - .9

tuane Arnold 0.7 -2.6 1.4 -0.3
Ticzp atrick -2.1 -3.2 -3.8 -5.3
lacrosse 0.4 0.3 0.4 0.9

* Remaining Types are "nergency ?lanning. Radiacion Fr::ac:ica and
Control, quali:7 Assurance, and Saf eguards deficiancias :=bined.

.

~ _ _ _ _ . _ _ _ _ _ . .
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*A3LZ 9

COM31NID MEASURE 07 NCNCOMPL2.ANCI: 3'a'A' S

2 I Z
Meae:or I D NC

Ortsden 1 1.1 2.0 1.3
Humboldt 3ay -2.1 0.8 -1.9
313 Rock Point -0.2 0.6 -0.2
Oyster Creek -2.3 -4.3 -3.1
Nina Mila Point 1 -0.6 -2.0 -1.0
Dresden 2 2.4 1.2 2.6
Millstone. -0.9 0.1 -0 . 9

Oresden 3 2.6 2.2 3.0
Quad Cities 1 -1.0 1.1 -0.3
Monticello -2.4 0.9 -2.2
Quad Cities 2 -1.2 0.9 -1.0
7ermon Yankee -L.5 1.2 -1.2

?each 3occam 2 0.1 1.5 0.4
?each 3ocesa 3 2.7 1.5 3.0
711gris 0.2 1.0 0.4
Cooper -0.9 -0.1 -0.9
Eacch 3.0 -0.1 2.9
3runswick 2 0.9 -4.9 -0 .1
2cana Arnold 2.4 -0.3 2.3
Tit: patrick 0.9 -3.3 -0.2

Lacrosse 1.2 0.9 1.4

. . . . . . .

. __
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such as the dates construction permits or operating licenses
were granted, or the date when a reactor becan corrercial

oceration. The latter is considered here because it was the
criterion by which reactors were selected fnr this analysis.

Examination of a olot of LER frecuencies versus date of cocrercial
oceration (C.O.) shows not so ."vch of a smcoth trend as a dicnotony.
9eactors with C.O. dates prior to 1973 a e one croun and those with
C.O. dates of 1973 and after are the other. In the former croup,
the average number of LER's is about 2.0, while in the latter, the
average is about 4.0. Thus these two values will be used as nominal
LER frequencies.

The 99 LER's divide 64:35 for personnel versus procedural errors.
,

Acolying this ratio to the ncminal frecuencies yields the following |

nominal values for determining Z-scores for LER's.

!

Mominal Values

Personnel Procedural

Pre 1/73 0.L. 1.3 .7

Post 1/73 0.L. 2.6 1.4

Z-scores, based on the acprocriate nominal value and calculated
as before by

7 , NOM - LER
,

whCM

are given in Table 11. Also given is a coccined LER Z-score
calculated as

kER = (Zpgg3 + ZPROC)#'

b. SWR's

Table 11 lists the FH76 LER frecuencies of the 21 SWR's being
considered, the frecuencies being civen 'or cersonnel arrors and

I
crocedural errors as well as the total. '

Examination of the LER'frecuencies as a function of age shows, as
with the PWR's, a dichotomv. In th'is case, the division is : ore
pronounced and occurs at a later date. In carticular, the 17
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Iable 10

FE76 LII FRIQt7ENCIIS .CQ :-3CO32S: ?'a' S

Reactor ?ersone.el ?rocedural Total ? a rsene.el ?rocedural Conbined

Yankee Reve 2 1 3 -0.6 -0.4 -0 . 7
San Onofre 0 0 Q 1.1 0.3 1.3
Cannecticu: Yankee 1 1 2 0.3 -0.4 -0.1
Ginna 2 1 3 -0.6 -0 . 4 -0 . 7
Indian Point 2 3 0 3 -0.3 1.2 0.6
Turkey Poin: 3 0 0 0 1.1 0.3 1.3
Turkey Pois: A 0, 0 0 1.6 1.2 2.0
Palisades 3 0 3 -1.5 0.3 -0 . 3
Robinson 3 0 3 -1.5 0.3 -0 . 3

Poinc 3each 1 0 0 0 1.1 0.8 1.3
Oconee 1 2 2 4 0.4 -0.3 -0.1
Cece.ee 2 3 0 3 -0.3 1.2 0.6
Surry 1 1 0 1 0.3 0.3 0.3
Scrry 2 1 1 2 1.0 0.3 0.9
?rsirie island 1 4 2 6 -0 . 9 -0 . 5 -1.0
Tor: Calho un 3 1 4 -0.3 0.3 0.3
Oconee 3 3 2 5 -0 . 3 -0 . 5 -0 . 6
"hree : tile Island i 4 3 -0 . 9 -2.2 -2.2
Iion 1 3 3 6 ' 0.3 -1.4 -1.2-

?oins 3each 2 3 0 3 -0 . 3 1.2 0.6
2 ion 2 1 0 1 1.0 1.2 1.6
Kavannes 2 2 4 0.4 -0 . 5 -0 .1
Prairie Island 2 1 2 3 1.0 -0.5 0.4
Maine Yankee 1 0 1 0.3 0.3 0.3
Rancho Seco 2 1 3 0.4 0.3 0.3
Arkansas 2 1 3 0.1 3.3 0.3
Cook i 3 7 -0.9 ..; -1.6
04'..er: Cliffs 1 0 1 1.0 1.2 1.6
F.illstone 3 0 3 -0.3 1.2 0.5
Trojan 6 3 la -2.1 -5.6 -3.1

_ _ _ . -___-__- - _ - -
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Table 11

PE76 F3IQUENCIES AND Z-SCORES: %'R ' S

LER Frecuencias Z-Scores

7acility Personnel Procedural I2111 ?ersonnel Procedural Coebined

Dresden 1 0 0 0 1.3 0.8 1.6
Humboldt Bay 2 2 4 0.2 -1.6 -1.0

313 Rock Point i 1 2 0.9 -0 . 4 0.4
Oyster Creek 2 0 2 0.2 0.8 0.7
Nine Mile Point 1 3 0 3 0.2 0.8 0.7 i

!Dresden 2 6 2 8 -2.4 -1.6 -2.3
Mills one 1 2* 2 4 0.2 -1.6 -1.0
Dresden 3 1 0 1 0.9 0.8 1.2
Quad Cities 1 3 0 3 1.3 -0.4 0.3
Monticello 0 0 0 1.5 0.8 1.6
Quad Cities 2 0 1 1 1.5 -0.4 0.3
Vermont Yankee 3 1 4 -0.3 -0.4 -0 . 6
Peach Bottom 2 7 1 8 -3.1 -0.4 -2.5
Peach Bot sm 3 2 0 2 0.2 0.3 0.7
Pilgris 3 1 4 -0.5 -0.4 -0.6
Cooper 1 0 1 0.9 0.3 1.2
Ha:ch 17 4 21 -1.4 -0 . 3 -1.2

3runswick 2 14 3 19 -06 -0.3 -1.0

2uane Arnold 3 4 12 1.2 -0 . 3 0.6
Fi:: patrick 10 0 10 0.6 1.9 1.3
lacrosse 0 0 0 1.5 0.3 1.6

. ..

_ _ . . . . . . .

-
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reactors beginning comercial eneration prior to 1975 form one
group with a nominal LER frecuency of 3.0. The four reactors which
began connercial coeration in 1975 averaged 15.5 LER's in FH76, so
that value will be used as nominal for that small subgrouo.

The 105 LER's recorted by BWR's in FH76 divide 35:24 between
personnel and procedural errors. Aoplying this ratio to the
nominal LER totals yields 2.3 and 0.7 as nominal values for the
17 older reactors,12.0 and 3.5 for the four newer reactors.
Z-scores based on these nominal values are also given in Table 11
along with the combined Z-score for LER's.

D. Effluent Releases

Results on effluent releases are not oresented because all licensees
have not recorted this inforration and because the data which have
been recorted are not yet in a suitable form for analysis.

E. Personnel Excosure

These data are recorted on an annual basis so are not available for
FH76.

F. Comoined 'deasure of Licensee Perfor-ance

For FH75 only noncomolianca and LER Z-scores are available for
comoining into an overall performance reasure. The conclusion
from Appendix C, on the choice of weignting factors, was that a
ratio of 3:1 was to be used in coebining these two cer'or ance
categories. Tables 12 and 13 give values of

Z =(3Z * QggMygygg yg

for PWR's and SWR's, resoectively. Tables 14 and 15 sumarize
these tables by categorizing Z as follcws:yg3pg

Range of Z
FINAL Catecerv 1

)

Zy g,.gg > 1.0 "Above Average '

-1.0 s Z i 1.0 " Average"7733g
.A

Zyg.gt < -1.0 *3elow Average''
'

_ _ - - - _ - - - _ _ _ )
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Tabla 12

FH76 Overall Perfor=ance: 2'-T s

* * ZReactor *!rc "([[ 7tNAL

Yankee Rove 0.7 -0 . 7 0.4
San Onofre -1.' 7 1.3 -1.2
Connecticut Yankee -3.2 -0.1 -3.1

. Ginna 1.3 -0.7 1.5 {
1:dian ?;ine 2 -0.8 0.6 -0.6

Turke" Poin: 3 0.7 1.3 1.1
Turkey ?cint's 0.7 2.0 1.3
Palisades -3.3 -0.5 -3.3

Robinson -0.2 -0 . 5 -0 .1
Point Beach 1 1.3 1.3 1.6
Oconee 1 -0 . 3 -0 .1 -0.3
Ccones 2 -0.2 0.6 0.0
Surry 1 -1.6 0.3 -1.3
Surry 2 -0.3 0.9 -0 . 5
?:airie !sland 1 -1.5 -1.0 -1.7

Tor: Calhoun 0.5 0.0 0.5
Oconee 3 -0 . 3 -0 . 6 -0 . 5
Three Mile Island 1 0.3 -2.2 -0 . ;

Zion 1 -4.3 -1.2 -a . 5
Poin: 3each 2 1.4 0.6 1.5
2 ion 2 0.6 1.6 1.1
Kavaunee 0.9 -0.1 0.3
? airie Island 2 0.0 0.4 0.1
Maine Yankas -1.0 0.3 -0.7
Rancho Seco 1 0.9 0.5 1.0
Arkansas 1 -1.5 0.5 -1.3
Cook 1 -0 . 3 -1.6 -1.3
,Calver- Cliffs 1 0.3 los 0.3
Millstona 2 1.3 0.6 1.
:sf an -0 . 3 -3.; -2.3

,. . . . -

. ... .

_
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Table 13

FH76 overall Periormace: 3Ws

Reactor NC III F2NAL

Drasden 1 1.5 1.6 1.9
Humbolde 3ay -1. 9, , -1.0 -2.1

Sig Rock Point -0.2 0.4 -0.1
Oyster Creek -3.1 0.7 -2.7
Nine Mile Poin: 1 -1.0 0.2 -0.9
Dresden 2 2.6 -2.8 1.5
Mills tone -0.9 -1.0 -1.2

Dresden 3 3.0 1.2 3.2

Quad Ci:les 1 -0 . 3 0.2 0.7 !

Monticello -2.2 1.6 -1.6
quad Cicies 2 -1.0 0.3 -0.7

7erzonc Yankee -1.2 -0 . 6 -1.3
Peacs Soc:cs 2 0.4 -2.3 -0 . 4

?each 3oc:=m 3 3.0 0.7 3.1
Pilgris 0.4 -0 . 6 0.2

Cooper -0.9 1.2 -0 . 5

Eatch 2.9 -1.2 2.a
3runswick 2 -0.1 -1.0 -0 . 4

Ouane Arno'd 2.3 0.6 2.a-

Fi:zpatrick -0.2 1.3 0.4
Lacrosse 1.4 1.6 1.3

..

I

- . . . - . . - - . .
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Table 14

P'iR Ov.erall Perfor=ance, FR76, 3y Categorias

l
Above Average Average 3elow Averagei

Ginna Yankee Rowe San Onofra

Turkey Poinc 3 Indian Point 2 Connecticue Yankee

Turkey ?ots: 4 Robinson Palisades

Point Beach 1 Oconee 1 Surry 1

Poin: Beach 2 Cconee 2 Prairie Island 1

Zion 2 Surry 2 Zion 1

Millstone 2 Fort Calhoun Arkar.sas 1

Oconee 3 Cook i

Three Mile Island 1 Trojan

Kavaunee4

Prairie Island 2

Maine Yankee

Rancho Seco 1

Calver: Cliffs

I



.____ _
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Table 15
l

3'4R Overall Perfor=ance, TH76, 3y Categories

>

| 'Above Average Average 3 7.ow Average3
1

~

I
t

! Dresden 1 31g Rock ?oin: Humboldc Bay

Dresden 2 Nine Mile Point 1 Oyster Creek

i

Dresden 3 Quad Cicies 1 Millstone

?each 3ot::s 3 Quad Ci:ias 2 Men:1 cello

Ha::h ?aach 3cct m 2 ver=on: Ycnkee

Duane Arnold Pilgrim

Lacrosse Cooper

3:unswick 1

Fitzpac:ick

.
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Appendix C
~

Sensitivity Analysis of Weighting Facters

The overall licensee performance mes ;re, expressed as a Z-score,
is obtained by taking a linear combination of the number of violations
and the-Z-scores for the other performance measures described in Accen-
dix B. In particular, the overall Z-score is a linear combination of
I-scores pertaining to nonccmpliances, LER's, effluent releases, and
personnel exposures. In turn, these Z-scores are themselves weignted
sums of other Z-scores. Table 1 displays the fifteen primary Z-values
which, along with the violation frequency, go into the overall Z-score.
Also shown are one set of weights - the enes developed in part frem the
analysis of the 1974 data. Note first, in the column headed Wt., that
the Z-values pertaining to types of infractions are weighted equally, as
are those pertaining to types of deficiencies, LER's, and effluent releases.
Violations, and the combined I's fer infractions and deficiencies, are
combined, as the column headed Wt2 indicates, in a ratio of -5:2:1. The
overall I is then obtained by weighting the Z's for noncomoliances, LER's,
effluent releases, and perscnnel ex;osures in a ratio of 18:6:2:1 (see the
column headed Wt3). The basis of this latter choice is simoly that the
weight for each I ecuals twice the sum of the weights for Z-secres icwer
in the hierarchy. In all cases except one, the weights are nor .ali:ed so
that the sum of the weights squared equals 1.0. The one exception is " hat
in obtaining the Z-score for ncncomoliances, the weight given violations
is not included in the squaring and suming because of the infrequency
of violations and because of a desire that violations, wnen tney cccur,
have a large effect en the overall Z--score.

Multiplying the weights yields the last column of Table 1. These
values are the derivatives of the overall Z-score with respect to the
individual I's. The results mean, for. example, that each additional
violation decreases ZFINAL by 2.1. Thus, a reactor in the " Average '
category otherwise, would be dropped into the "Selcw Average" catagory
by tne incurrence of a violation. A further result is that an increase
would increase 1in the Z-value aertaining to administrative control (AC) infractionsFINAL by .42; etc. (Recall that a decrease in infractions,
deficiencies, LER's, ef"luents, and percent of personnel. exposures over
3 rems each result in increases in their corresponding Z-sceres.) Note '

that the overall Z-secre is about ecually sensitive to a change in
I-value in any of the three deficiency categories as it is to a change in
either of the LER Z-sco es. The Z-scores for effluents and personnel
exposures have a very small effect en IFINAL; a change in any of them
would result in a enange in LF:NAL frcm one category to One other only
in borderline cases. Tables 2 thrcugn a give results for cener choicas of
weights. The differences these tables reflect come fr0m weignting the

'

. _ _ - _ _ _ _ _
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four perfomance variables more equally than 18:6:2:1 and from weighting
infractions higher relative to deficiencies than in Table 1. These
alternative weights a~re not radically different from Table 1 but are
thought to be " reasonable." The changes in the derivatives resulting from
these changes in weighting coefficients are not marked.

One can also work backward from a set of desired derivatives to find
the set of weights which would yield those derivatives. For example,
consider the following ratios:

Z,Z,Z,Z4 IS, Z , Z7 Za, Zg Z10, Zll, Z12,113, Il4 Z151 2 3 6

:- : : :

10 2.5 5.0 2.0 2.0

This chotca weights infractions LER's, and deficiencies in a 4:2:1 ratio
and weights effluents and personnel exposures slightly less than deficiencies.
Normalizing these ratios by dividing by the square root of the sum of the
squared weights (= 492.75 = 22.2) yields the following derivatives,
for the indicated grouping of Z-scores:

45 : .11 : .23 : .09 : .09

From these values, the weights under the eclumn headed Wt , and the

constrainta on tne sum of squares of :ne weignts, the enfFINAL withies under
Wtg and Wt3 can be obtained. Setting the derivative of.
rescect to violations, V, equal to -2.0 leads to tne indicated weight
for V. The results of this deriva'.icn are given in Table 5. Rounding
the weights so that the ratics in the Wt2 and Wt3 columns are integers
yields Table 6, which differs negligibly from Table 5. Table 6 shows
that the Z-scores for sub-categories of deficiencies,Zeffluents, andcersonnel ex;osure have nearly the same influence on FINAL; the Z-scores
for the LER sub-categories have about twice the effe:t of these; and
tne Z-scores for infraction sub-cat =gories have about twice again this
effect. A violation will decrease IFINAL by about 2.0. Tnis cattern seems
reasonable and consistent with the judged relative importance of these
variables as indicators of overall perfomance and so the results cresented
in this report art based on these weights.

All of the preceding results are in terms of Z-scores - primary sad
final. To re-express the results in terus of the original data, recall
that the primary Z-scores are actually the numcer of standard deviations
that an observation falls belcw the mean. That is, a change in a Z-value
of 1.0 corresponds to a change in the original measurement of one sundard
deviation. The analysis of noncompliance and LIR data frcm the first six
months of 1975 yields estimated standard deviations. By multiclying by 2,
the standard daviati n for yearly totals can be obtained. (Tnis ; resumes
tnat parformance in successive halves of 1975 are independent. This may
not be true, bu*. for the approximate results given here, is not a :cncern.)

_ . - __ - . - _
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For noncompliances, the estimated standard deviation depends on the
number of hcurs of inspection and the sub-category of noncemoliance
AC, OP, SG, and RE. Mcwever, rough averages can be obtained. These
are a standard deviation of 2 infractions for each of the infraction
sub-categories and also for each of the deficiency categories. Thus,
for the weights of Table 6. each additional infraction ;:er year in
any of the fct:r sub-categories decreages ZFINAL by .45/2 = .23; eachadditional deficie.1cy would decrease FINAL by .05. Note that the
relative influence of violations, infractions, and deficiencies on
ZFINAL fall in a ratio of about 50:5:1 which is the weighting already
used by !&E, Manual Chapter C800. Tnis result just happened to fall out;
Tables 5 and 6 were not picked with that objective in mind.

For LER's, the estimated standard deviation depends on reactor age
and the suo-category personnel or ::rocedural error of the LIR. A rougn
average is a standard deviation of 1.7. Thus, each additional LER per
year decreases IFINAL by about .22/1.7 = .13.

Effluent releases were converted to ranks and Z-sc::res determined
frcm the ranks. The standard deviation for a rank is (n2 - 1)/12,
where n is the nunter of reactors in the ranking. For n = 30, this
standard deviation equals 3.7. Thus, if a reactor increases its rank
by 1, (recall that releases are ranked frcm icw to hign) then ZFINAL
would decrease by .09/3.7 = .01. For n = 21, the corres;:ending decrease
in ZFINAL is .09/S.1 = .016.

Frem 1974 data, the percentage of ::ersonnel who were exposed to !
3 rems or more had a standard deviation of 2.4 percentage points. Thus,
an increase of one percentage point in tne percentage of employees witn
this exposure results in a decrease in ZFINAL of .10/2.4 = .C4

1

.. . .
_ - _ _ _ _ _
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Table 1;

Weights on Primary Z-Scores and Resulting Ef*ect on Overall I-Score

Performance
Measure Tvee Variable 'it t Wt? Wet Wt1 x Wt7 x Wt1

Violations V 1 -5//I '

-2.1-

Infractions
Admin. Control Z; 1/2 22

1/2Coerations ,Z2 2//T > 18// TIT
*

Safeguards Z 1/2 42
3

Remaining Z 1/2 423 ,

Ceficiencies
I

1//T(
.21' Acmin. Control Z.

s

1/ /T , 1/,F .24
'

Coerations Zg

Remaining Z 1/ /T , .24
7

t.I'4 's

?ersonnel Z II"f *2
3

scocedural Z 1//T 6/vTif .22
9

'Efficent Release
Noble Gas Z l/# *

10
Mal. A Part. Z 1/,T .05g
Tri tium Z 1/< 2/ 365 .15

12
Mixed Fission Z)3

1/,T .C5

Solid Waste Z;4 1/,T .05

Perscenel Excesures

?3 Z. 1 ? 1/,Tif .05
la

i

c
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Table 2

Weights on Prirary Z-Scores and Resulting Ef#ect on Overall I-Score

3erformanca
!*easure Tvoe Variable Wtt s. Wto Vt, Wt1 x Wto x Wt1

'J iol a tions V 1 -10//fT 4 -1.67

Lifesetions
Admin. Centrol Z) 1/2' 42

Ocerations .I 1/2 42
2 I 5/vHSafeguards Z 1/2 42
3

Remaining Z 1/2 ) 4/vH 423 ,

Deficiencies
'

Admin. Control Z II 'TO
5

Goerations Z 1/J P 1/ <K , .10g

Renuining I 1/J .10
7

LER's,

Personnel Z II
3 2/ <W '30

Peccedural Z 1/d .30
9 ,

Ef'1uent Release

Noble Gas Z 1/vT .10
'

jg
Z; 1/,T .10Hal. & Part.

7

Tritium ! 1/v 1/ vH .10!2
Mixed Fission i 1/vf .10

j3

Solid Waste !)4 1/J .10'

Persennel Excesures

33 I. 1 $ 1/,H .21
1m

.
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Table 3

'4 eights on Prirary I-Scores and Resulting Ef#ect on Overall I-Secre

2erforu nca
Measure Tyce Variable 'A tt Wts Wtt Wt1 x Wts x Wtt

Violations V 1 -5//T i -1.91

Infractions
"

Admin. Centrol I; 1/2 .38
Ocerations ,Z2 2//T

1/2 .38
Safeguards Z 1/2 > .383
Remaining Z 1/2 .383 ) 4/ <TE,

Jeficiencies
Admin. Control Z 1/< .225

Ooerations Z 1//T > 1/,T .22,

g

Renmining Z 1/v7 .227

LER's

Personnel I 1/vfg 2/.ff *

Procedural Z 1//f 1 .30g

Ef'1uent c leasee

Noble as Z II'
c

10 'I9'

Hal. A Part. Z; 1/.T .10j ,

Tritium Z II#F \ I/'II 'T0 'i2
,41xed Fission Z II'
'

13 *

Solid Waste Z 1/,T .10jg <

Persennel Excesures

P3 Z, . 1 1/ .27 ,Z1.s

I

- - _ - _ . . .. - _
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Table 4

Weights on Primary Z-Scores and Resulting Ef'ect on Overall Z-Score

Performance
Measure Tyoe Variable Wti Wts Wt, Wtt x Wt? x Wtt

violations V 1 -10//7|I ' -1.85

Infractions
Admin. Control Z 1/2 ' 46j |

Coerations Z 1/22 5/v2T 46
,

#Safeguards Z 1/2 .463
Remaining Z 1/2 > 18/vHT .463

Ceficiencies
Acmin. Control I II 'II

lS

Coerations Z Il6 > Il 'II

Renuining Z 1/ 4, .117

t.ER's

Personnel Z Il
3 S/vH!r .22

Procedural I 1/4 ) .22g

Ef'1uent Release
.Icole Gas Z I/' . .05
'

'

10
Mal. A Part. Z); 1/J .05
Tritium Z 1/J 2/,E!I .0512
Mixed Fission Z)3 1/vf .05

Solid Waste Z;4 1/J .05.

Persennel Ex::osures

73 Z- 1 a 1/vHII .C5la

!
r

se '~
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Table 5

.

Weights on Primary I-Scores and Resulting Effect on Overall I-Score

Performance -

Measure Iy.gi Variable Wtt '. '{tt Wtt Wt1 x Wts x Wt,

Violations V 1 -2.17 -2.03

Infr3ctions
Admin. Control I; 1/2 .45
Ocarations ,Z2 1/2 , ,93 45

Safeguards Z 1/2 45
3

Remaining I 1/2g , .92 45
,

Deficiencies
'Admin. Control Z I/ 'II5

Ooerations Z 1/v > .21 .116 ,

Remaining Z 1/6 .117

t.it's <

Personnel Z II *233 y .32
Procedural Z 1/4 .239

Effluent telease
.icble Gas Z I'

'09'

10
Ha1. & Part. I;; 1/J .99

Tritium Z 1/v .20 .0912 ,

Mixed Fission I;3 1/8 .99

Solid Waste I;4 1/J .09,

Personnel Excesures

P3 Z I '09 '0915

.

___ . _ _ _ _ _ . _ . _ . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ . _ _ _ .
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Table S

Weights on Prie.ary I-Scores and Resulting Ef#ect on Overall I-Score
!

Performance |
Measure Tyce 1/.'. 'i a bl e Wei N Wt? Wt1 Mt1 x Wt? x W P,1

Violations V 1 -10/ /2T -1.96,

Infractions
Admin. Control Z 1/2 ' 45y

Operations I 1/2
2 5/g .45

Safeguards .Z 1/2 .453
Remaining Z 1/2 >9/<lT 453

Ceficienciel
Admin. Control Z 1/6 } .10g

Ooerations Z 1/4 1/ M .10
6

Remaining Z 1/ 4 , .107

LER's
,

Personnel Z II'T .22
3 > 3/ M

Procedural Z 1/,'T .22g

Ef'luent Release
Noble as Z TI#T '09c

10
'

Hal. & Part. Z)) 1/ T .09

Tritium Z I/' > 2/'12
*

Mixed Fission
Z)3

1/,f .09

Solid Waste Z 1/,T .09g ,

Personnel Ex:osures
P3 Z 1 1/,T .10

15

.
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[# N' UNefEDsTATEs
NUCLEAA MECULATCRY COuusSSION

3 *e g RECION IVO ,s31A| Gli RYAN PtAZA O'HVE. Sulf E IE#JO3
, AA Lth4 TON. T1XAS 70011

g*v y
.. * September 25,1977

MEMORANCL'M FOR: Ernst Volgenau, Director
Office of Inspection and Enforcement, HQ

FROM: E. Morris Howard, Dire:::r, Region IV
Office of Inspection and Enforcement

SUBJECT: ORAFT REPCRT - LICENSEE INSPECT!0;i AND DIFORCDIENT
INDICATORS

The final Graft Report of Licensee Inspection and Enforcement Indicat:rs
which is intended to . fulfill the assigreent to establish and validate
techniques for Licensee Inspection and Enforcement Indicators is submitted
for your c:nsideratien. The Oraft Report is a detailed statistical analysis
which has been examined by an independent c:ntracter (CRNL) and f und ta
be mathematically and statistically valid. Suggestions made by CRML are
encompassed in the revisien of this detailed statistical analysis.

I consider the detailed statistical as both desirable and necassary
supportive infermatien to any analysis of per'er=ance incicaters; Mcwever,
it is felt that a simplified technique, using the identical data base, cut
requiring censideracly less analysis was in crder. In the devel::: ent Of
the simplified tecnnique, items of ncncemoliance were assigned a value,
suczced, and the i sc:re calculated. Figure No.1 is the flew diagram fer
these calculations. The i sc:res, whien are the number of standard
deviations that an cbservation differs fecm tne mean of its group, are
shown en Figures No. 2 and No. 3. The ccccariscns between the sim lified
and detailed analysis are shewn en Tables No. I and Nc. 2.

An attempt was made to separate functicnal areas in the Draft Re: ort with
what I censider less taan rearing success fue :: the lack cf data. It
appears that a clearer relationsnip between total ncne:mellanca and the
functional areas is =cre :learly discernabit by recalculating a new ::tal
I sc re after subtracting the c:ntributien of a given functienal area, anc
then compering the two total i secres. Figure 4 shcws the centributien
of Safeguards to the total score of the several pressuri:ed water react:r
sites.

_ _ _ _
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Ernst Volgenau. Director HQ -2- September 25, 1977

This simplified cencept uses the same basic techniques described in the '

'

Draft Report except for pre-weighting and it would be redundant to
redescribe thers here.

It is reconcended that this simpitfied technique be used and that an
annual detailed statiscical analysis be perfomed to evaluate possible
emerging and presently elusive relattenships.

$ hat,tO "M14/
E. Morris Mcward
Director

Enclosures:
As stated

cc: J. G. Davis
H. D. Thornburg

. .
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Table 1

COMPARATIVE

I SCORES
.

PRESSURIZED 'JATER REACTCRS

CALENDAR YEAR - 1975

I SCORE Z SCORE
NONCCMPLIANCE TOTAL CATEGORY

FACILITY SIMPLIFIED DETAILED SDtPLIFIED DETAILED SIMPLIFIED CETAILED
Yankee Rowe 0,. 2 0.3 0.5 0.5 B B

San Onofre 1.2 1.3 2.4 2.4 A A,

Conn. Yankee 0.1 0.1 0.2 0.2 B B

Ginna 1.7 2.1 1.8 2.1 A A

Indian Point !Z -5.3 -7.4 -5.0 -6.9 C C

Turkey Point -0.2 -0.5 0.3 0.1 B B

Palisades -2.2 -2.7 -2.4 -2.8 C C
'

H. B. Robinsen 1.0 1.0 0.6 0.5 3 8

Point Beach 1.3 1.4 1.4 1.4 A A

Oconee 0.7 0.5 -0.1 -0.3 8 8

Surry 0.0 -0.5 -0.6 i.1 B C

Prairie Island 0.9 0.9 0.3 0.3 8 B

Ft. Calhoun 0.2 0.0 0.3 0.1 B B

Three Mile Island 0.0 -0.2 -0.2 -0.4 8 8

Zion -1.7 -3.3 -1.8 -3.4 C C

Kewaunee -0.7 -0.2 -0.4 -0.5 B B

Maine Yankee 0.2 0.5 0.5 0.8 3 8

:

I
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Table 1 (cent'd)

CCMPARATH:

Z SCCRES

PRESSURIZED WATER REACTORS

CALE!:DAR YEAR - 1976

Z SCORE Z SCORE
MONCCMPLIANCE TOTAL CATEGORY

FACILITY SIMPLIFIED CETAILED SIMPLIFIED GETAILED SIMPLIFIED CETAILED
Rancho Seco 1.0 1.1 1.6 1.7 A A

Arkansas -d.9 -1.1 -0.7 -0.8 B B

Cock -0.5 -0.3 -0.9 -1.2 S C

Calvert Cliffs -1. 5 -1.6 -0.8 -0.8 e B

Millstone 2 0.7 0.8 1.0 1.1 B A

Trojan 0.4

- _ _ _ _ _ |
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Table 2

CCMPARATIVE

Z SCORES

BOILING WATER REACTORS

CALENDAR TEAR - 1976

Z SCORE I SCORE
NONCOMPLIANCE TOTAL CATEGORY

FACILITY SIMPLIFIED OETAILED SIMPLIFIED OETATLED SIMPLIFIED OETAILD

Dresden -1.9 -2.6 -3.0 -3.6 C C

Humboldt Bay -1.0 -1.4 -0.7 -1,1 8 C

Big Rock Point -1.3 -1.7 -1.6 -2.0 C C
I

Oystar Creek -0.1 -0.5 0.2 0.8 B' B

Mine Mile Point -0.2 0.0 -0.2 '0.0 8 8

M111stene -1. 5 -2.1 -1.6 -2.2 C C

Quad Cities -1. 0 -1.2 -1.2 -1.4 C C

Monticello 1.5 2.3 1.9 2.5 A A

Verment Yankee 0.2 0.6 0.2 0.6 B B

Peach Bott:m 1.0 1.4 1.1 1.5 A A

Pilgrim 0.4 1.2 0.5 1.3 E. A

Cooper -0.1 -0.4 'i .1 0.8 A B

Hatch -0.7 -1.1 -1.1 -1.5 C C

Brunswick -0.3 0.6 -0.6 -0.7 B B

Duane Arnold -1.9 -2.8 -1.8 -2.6 C C

Fitzpatrick 1.2 1.0 1.7 1.5 A A

La Crosse 1.7 2.4 2.0 2.7 A A

1
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Chapter I

INTRODUCTICN.

A. Backgrcund

" Licensee Inspection and Enforcement Indicators * is the term used to
describe the efforts of the NRC Office of Inspection and Enforcement to
evaluate the nuclear safety-related management perfer=ance of its licensees.
This draft report addresses the management perfomance of NRC's cperating
reactor licensees during the calendar year 1976. This report is the cul-
mination of an effort initiated in April 1976 to develop and test a method-
ology for evaluating licensee management performance, as a technique for
improving manpcwer utilization in the Office of Inspection and Enforcement,
and establishing thresholds for initiation of corrective enforcement actien.

This evaluation is made on the basis of two facters that are cen-
sidered to reflect the' degree of sue:ess licenses management has acnteved
in carrying cut its ra.sconsibilities for safe "eration and protecticn of
the public. These factcrs indicate each lice .e's compliance with NRC
rules and the nu=bers of ec:urrences at a licensee's facility with ;otsntial
safety implications. These facters are analyzed using standard statistical
techniques that pernit cceparisons of licensee perfemance both in specific
areas and fr:m an everall perspective.

There are two additicnal facters which are c:nsidered to be pertinent
tn the overall licensee management perfer=ance whicn were not c:nsidered in
this evaluation. h" nile pertinent when censidered solely en their cwn merit
and exclusive of their centributien to ncnccmpliance and LER's, these two
factors, radiaticn ex;osures at the licensee's facility and the extant to
which the licensee limits effluents, are nct an intagral part of this
evaluatien and in no .way affect the results. As these data beceme available
they will be analyzed and incer; crated in the overail evaluaticn, adcing an
"ditional incremenc of kncwledge of the licensee's management perfomance.

The choice of measures of licansee management perfer:ance reflects
the concerns that licensees be measured objectively, using measurable anc
collectable statistics that apply unifamly :: all :cerating reacter
licensees. It is also im:ortant that the measures af perfemance incluce
only items that are centrollable by the licensee.

The use of statistical analysis to develop :erfermance measures or
indices has many precedents. Ec:ncmic indicators, such as the Ccw Jones

k averages, are c::n enly used to give the public an c:reciaticn of the
/ overall state of the ec:ncmy. The *Cuality of Life'' index published by the

Midwe.it Research Institute is a similar effort that ranks American cities
on the basis of weignted sums of a num:er of indic=:rs. Overall precuc:
rankings of C:nsumer's Raccrq and NFL cuartar:ack tankings are Other
examples of :ne precass c rannt.1; incivicuais, gr :cs, or cbjec:s acecrding
to some functicn of selected attributas or statistts.
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In all these cases, there is seme " latent variable" that is of
interest, but which cannot be measured directly - ecencaic health, cuality
of life, product quality, or athletic ability. By carefully chcosing and
analyzing data, ene hopes to develep useful indicaters of the latent
variables. The varicus indicaters are not equivalent to the latent
variables; however, as the =easured indicaters are immreved (numbers of
libraries, interceptiens, etc.), often the latent variables (quality of I

life, athletic performance, etc.) are also improved.

This effort to determine NRC licensee inspection and enfercement
indicators has similar objectives. While we recogni:e that " safety" can-
not be measured directly, we hope to imcreve it by evaluating the success
of licensee management in centro 11ing safety-related indicatcrs of per-
fermance. -

8. NRC and Licensee Rescensibilities

Direct rescensibility for conducting nuclear ocerations in a manner
that protects cublic health and safety lies with the licensee. One of the
ways that the licensee satisfies this obligation is by ccmplying with NRC
rules and regulations.

NRC shares this rescensibility for protecting the public with the flicensees. NRC rescensibilities, as described in law, are to generate I

rules to insure safe operatiens and to verify that those rules are being
folicwed. The NRC Cffice of Inscection and Enfercement (:E) is the ar i
of NRC charged with cenducting this verification. IE uses its inspecticn
force to insure ccepliance with the rules. Another impcrtant function of
IE is to identify existing rules tnat need improvement or new rules that
are needad.

Ccmpliance with NRC rules is a function of ifcensee management. In
general, a 1cw level of ncnccmpliance indicates that licensee management
is doing a geed job of carrying cut its responsibilities ts NRC and to the
public. Cn the other hand, a high level of ncncemoliance may indicate a
icw level of management interes: cr participatien in this regard. The
perfomance of ifcenses management is similarly evident in trends for LERs.
Thc present effort precosas a mathed to evaluate ifcansee management per-
formance on a systematic and objective basis so that negative trends can
quickly be identified and so that " management breakccwn" can be prevented.

C. Why Licensee Ins:eccion and Enfercement indicaters?

The NRC practica cf focusing inscecticn attantien en";cor :erfer-
mers" is well established and generally accected. This evaluaticn of
licensee management performance is designed to per=it this allecaticn of IE

W
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ins'pection resources to be conducted more systematically than in the past.
This effort shculd also allcw a mere objective allecation, because all
licensees will be measured against a single set of performance standards.
And becaura each licensee will be capared against the total peculatten of

,

I

similar facilities, the identificaticn of pocr perfor=ers and subsequent
allocation of IE resourdes to these facilities (and to specific areas at a
given facility) should be more unifenn across the NRC Regicnal Offices.

The methcdology, which is discussed in a subsequent secticn, =ust
necessarily result in a ranking of licensee management per'or:ance. A
numerical ranking, hewever, is not the intent of this study nor is there
any particular merit in the exact nt=erical rating of a licensee. His-
torical data, while lacking the precisien to establish an exact numerical
difference between facilities, can acequately portray these facilities and
areas of concern within a facility wnich require additional Inspection and<

Enforcement attention.

The primary concern o'f the NRC is the health and safety of the public
with each undertaking criented toward this concern. Within this centext,
this evaluation can be related to safety of reactor facilities. The re-lationship to safety
of IE manscwer rescur,ce aliccatien to effac: i=provement in licensee'shcwever, is clearly one of impreving the efficiency
performance where weaknesses are detectable.

O. Structure of the Recort

The main body of this report is presented at a level of datati
appropriate fer IE and NRC canagement. Srief chapters sumarize the
methodology (Chapter II) and results (Chapter III).

Additicnal technical detail is provided in two acpendices to the
report. These consist of resuits (A;::er. dix A), as well as the dccu=entation
of an analysis of the sensitivity of everall rating results to the choice of
weighting factors (Appendix 3).

L

L

|
s-



Chapter II

MEiliOCOLCGY

A. Introducticn

This chapter describes the data elements that are censidered in theL

evaluation, the analysis tecls that are used, and the specific approach
taken to analy:n each distinct type of data.' A detailed description of
the methodolcgy is provided in Appendix A.

8. Data Elements-

This analysis is based upon two measures of per'amance - nonecmpliance
history of licensees and selected Licensee Event Reports (LERs). Two other
measures - effluent releases and perscnnel exposures, which were mentioned
briefly in the introduction, will be included in future evaluatiens as data
becue available. Each of these fcur measures are discussed belcw.

Noncomcitance items result from NRC regulation and inscecticn of
licensee faciit:tes. noncompliance data consist of " counts" of NRC findings
in a given time paried. These nonccmpliance items are classified ints three
categories: in decreasing order of severity, these are violaticns, infractions,
and deficiencies. Tne ncnccmpliance data thus consist of number cf viola:icns.

,

| infractions, and deficiencies for each licensee considered. The data are

further broken dcwn tc describe the licensee func:f cn or caeration that is
the source of each ncncompliance. Six areas are used: (1) Administrative
Centrol, (2) Oceratiens, (3) Emergency Planning, (4) Radiological ?ratec:icn
and Centrol, (5) Safeguards, and (6) Cuality Assurance. Indivicual counts
of nonccmpliance data are presented for each of the three severity levels.
Also, an overall measure en nonc=pliance is developed for each licensee
that is a weighted sum of the numbers of infractions and deficiencies.

Licensee ~ vent Re:crt data are alsc sta:ed in terms of "ccunts" for
each licensee. Lias are reports sub=i: ad by reac.cr licensees when certain
safety-related avents occur at a facility. It is not appropria:e 03 measure
Itcensees by a count of all LIRs submitted, because not all recer acle events
are centrollable by the licensee, acclicable tc the total ccuittien of
reactor licensees, or sericus enougn tc warrant NRC enforca en: acticn if
not reported by the licensee. ~cr this reason, enly these LIRs enaracteri:ed
as " personnel errers" and " procedural errors" are considered.

Effluent Release data will be excressed in terms of licensee rankings.
This is dcne because the actual effluen: measurements may vary over several
orders of magnitude fer selected licensees. Effluent data are also cate-
gori:ed ints five types: (1) ncble gases, (2) nalegens and particula:es,
(a) tritium, (A) mixed fissicn and activatten recucts, and (5) sciic was e.
Overall rankings for effluen release are oc:ained by su=ning :ne licansee
rankings in eacn cf tne five categcries.

d
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Personnel ex:csure data for each cperating reactor are reported annu-
ally in .the form of a tacle listing the nucters of persons execsed in varicus
rangesofexposure(inreas). Tnis evaluation of licensee canagecent's <

success in limitin
people receiving =g expcsures is measured in terms of the percent of alleasurable deses of radiation that received three rems or
more in ene year (rather than en a " ranking" or "ccunting" basis).

C. Analysis Tcols

i
Three types of statistical techniques are used in this analysis -

adjustment, nomalization, and weighting precedures.

Adjustment cf data is necessary because direct comparisions of ifcensee
management perfor=ance are not always meaningful. Fcr example, if cne plant
has twice as =uch inspection effort as another, a direct c:mparisen of the
nonccmpliance findings resulting frem these inspections may not be meaningful,
and it is necessary to make acpropriate adjust:ents. The purpose of adjust- i

ment is to ccmcensate for those measurement facters that are not under ,the
licensee's c:n:rol. This technique is used scaringly in the analysis to
preclude elimination of actual licensee differences.

1

The specific technicues used to make these' adjust =ents include linear
regression, sccdness cf fit tests, and graphical tachniques. Tnese methccs
are used to identify and c:=pensate for fac: cts beycnd the c:ntrol of the
licensees that can account for differences in their ;erfer:ance. For examcle,
using the earlier example, Figure 1 depicts the number of infracti:ns for
each operating p'AR reacter as a function of the hcurs of ins;:ection devoted
to each during 1975. This chart shews that infractions increase as inspection
effort increases. Since this relaticnship aise has an intuitive exclanaticn
(the more you Icck, the core you find), an acprepria:e adjust =ent is made.

The diagenal straight line that bisects the data in Figure i ac::unts
for a significant :cr:1cn of the differences in the ":erfer ance' sf :ne
varicus licensees. It shows that every ICO hcurs of ins:ecti:n, en :ne
average result in abcut 1.27 infracticns. ~hus, these licensees tei:w the
line are considered in this analysis to have better :erformance : nan tnese
above the line, and fer this ceasure, per'ermance is essentially measured
on a " rate" basis _(infractions per hour of inspecticn).

The line recresenting the average rate of infractions can be ttained
by ene of several malytical methods - linear regressicn er gra:nical :scn-
niques. Goedness of fit tes.s can be used to assess whetner the residual
variations in licensee ;erf:r ance (the caviations cf the incividual ;cin:s
from the diagenal line in Figure 1) are rances (what ceuid be ex:ected by
chance). -If these tests, such as the chi :quare test," shew : hat thed

,
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residual variatien (after adjust =ent) is randem, this means that licensees
.are " homogeneous" with respect to the variable being measured (infractions)
and that there is no need to lock for further adjust =ents. A lack of
randemness indicates either actual differences between licensees or the need
to look for further adjust =ents. The apercach in this analysis has been
to make adjustments only when there is a logical cause and effect explanation
for the relaticnships identified.

The purpose and effect of adjustment can be seen by c:mparing Figures
2 and 3. Figure 2 is a hist: gram of the PWR infractions picttad in Figure 1.
If infraction frequencies were hcmegenecus, that is, if the excected nc=ber
of infractions were the same for all facilities and only " chance" variatiens
affected the infractiert frequencies actually ecserved, then the hist: gram
should agree reasonably well with the Pcissen distribution, wnich is also
shown in Figure 1. (Note that the Fcissen distribution is enly defin'ed fcr
integer numbers of infractions. The distribution is shcwn as a c:ntinucus
curve only for visual ;urecses.) The lack cf agrescent between the cbserved
histegram and the expected ?cissen distribution is apparent even without
perfoming a statistical goodness of fit tast. A major scurca of the dis-
crepancy is inspection hcurs, because after the infraction frecuencies are
adjusted for inspection hcurs, then ner=ali:ed (as described belcw), the
histegram of Figure 3 results. If after adjust:ent and nemalizatten, tne
infraction frequencies are h::cgenecus, then their hist: gram would be ex:ectad
to agree with the standard ner=al cistributien and Figure 3 shows tnat agree-
ment is much closer than before (Figure 2).

As discussed, it is the aim of the analysis to reduce the residual
variatien in a performance measure, after adjustnent, to the sort of variation
variation ene would expect by chance alene. This means that for that measure,
apparent cifferences cannot te hailed as statistically significant, aitncugn
these differences can still guide II activities. The feature of tte licensee
perfomance evaluatien which will :ermit differences to be identified statis-
tically is replication. If sc e licensees sc:re censistantly nigh cver*

several perfemance ceasures and cthers c:nsistently Icw, then this is evidence
of true differencas accng licensees. In order to examine this :cssibility,
the data were analyzad for the first and sec:nd halves of 1975 se:arately.
Ccmparing and c mbining perf:mance measures fer these two perieds is tnen
done as an aid to identifying licansee differences. It shculd be noted that
a lack of statistical significanca of if cansee differences d:es not mean no
differences exist, enly that they are t:o small to be detected by available
data.

The techniques for adjust =ent of data explained in the precading
t paragra;:hs enable c:mparisens of licensee ;:erformance for single measures
i of that ;erfornance. Another cbjective of this analysis is to c:ctine

the varicus perfe mance easures so that an everall measure of perfe rance
in ter s of inspection cf licanses activities can be cbtainec.

,
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Normalizatien is an analytical technique that makes these overali
comparisons possiole. Its purpose is to transfam each performance measure
into a dimensionless quantity so that a sum of difference measure is
possible. The transformation used is a "Z-secre," which can be regarded as
the number of standard deviations that an observation differs frem the mean
of its grcup. The particular Z-score used, in the case of nonec=pliances
and LERs, however, is not mathematically defined in tems of standard
deviations. This is because the mcdel used for such counting data is the

|Poissen distributien which is not symnetric abcut its nominal, or excected, 1

value. In order to reduce the asytr:etry, I-scores will be calculated by i

I = 2( VEI4 - VT" )

where NCM is the estimated excectd number of counts and X is the observed
count. The factor of Z is so that the variance of I will be approximately
that of the standard normal distribution. Note also the I is defined so
that positive scores indicate better perfer=ance, and vice-versa.

The acprepriate frame of reference fer Z-scores is the standard
nomal distributien shcwn in Figure 3. This distributien has a mean of
zero and standard deviation of ene. When converted to Z-scores, licensee
perfomance measures can be c=:ared to this distribution. Under the
standard normal distributien abcut two-thirds of the Z-scores would be
expected to fall betwaen clus and minus one, with ene-sixth on either
side of this interval. Whfie these fractions are rarely achieved exactly,
the Z-scores are still cc= parable. And, because they are dimensteniess
and ccmparable, I-score'.i can be su=ed for various perfomance measures.

Weichtire is the t"ccess by which Z-secres for various perfomance
measures are su=ed in t mener tnat reflects the relative im:crtance
(weight) asscciated with each of the factors centributing to the overall
score. The precess of transfer aing raw data for ncncroliances, L.Rs,
effluents, and ex;:csures to overall licensee management ratings is cecietad
in Figure 4 While the overall rating is of interest, the raw data and all
intermediate results leading to that overall rating are significant results1

in their cwn right.

Because the process of weighting is inherently judgmental, a
" sensitivity analysi;" was conducted to assess the influence cf a variety
of altarnative weightuqs en the overall ratings. *he results of this
analysis are presented ta Appencix 3.

In su=ary, the atu. lysis process leading to everali evaluations cf
the performance of licensus management invcives the fc11: wing stecs:

0 Adjust data to remove factors beyond the c:ntrol of licencee
management.

o Normali:e Itcenses perfor ance in each measure to a dimensicnless
! Z-score.
| 0 Cbtain overall ratings using weignted suas of the Z-secres.
.
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FIGURE N O. I

ADJUSTMENT OF PWR INFRACTION DATA FOR
INSFECTION TlME

I
:

40

x |

30
v3 *
Z ,

O '

x- x
U
<
g 20 ,

3 x
8o NOMINAL = 1.27 INFRACTIONS

*5 x PER 100 HOURS
.a x
1 to *

*
Z T.

|

0

2 4 6 8 to 12 14 16 18 20 22 24
251TE INPECTICN TIME (HOURS x 10 )

PRESSURIZED WATER REACTORS CALENOER YEAR 1976 ;

i

l
|

|

1

I
|

t

. _ .. --_



, !

4

FIGURE NO.2

HISTCGRAM -UNA0 JUSTED FRECUENC/
OF tN FRACTION OCCURRENCE

4 --

%:
2.::en
::W
@ $-f

m.-6:-; .

3
5)k;*;-

- m
ss W
f,I. !,$[d $-.,' EXPECTED POISSON~ ,

's
-i:.:s #en bs?. DISTRIBUTIONp-@
&w% C %:I.'luJ b? n r.:p g 7:4! g:s:SX W-
MA rid-

W2! $ des M.:i
u. -h:dDi '!:![

h:*: sa hk
3 d sm e:de
f *aw

a :*;; .3rv m
g 7.;: .F.;': M:$-e .

e 76 -'s | kt.'
31e

'yX--*
.:V .89 \.. J:: .;9.1 e :: T6 4 M :. !+.,

g;;:.4:49:$ g.):)ps:y.#. f"v"+j ..8 ..;.3. 3

-

4 , , T4 p.s .; o +. . , p :
,

..-?. ...,: ., . ]
' h7

;.. v-
I ::k'k. :.M;/N:

.

S 3h.f.h.4 p;.f[%-T ;!f;( -
[1:f[

I':

.',.5$ $:

S;%w;f.+g:gd:]TI i-N.*:
W :d7t

-:^/ :C< >-(1 " wd.i? & ,. ,
Ee .6 ' 5>

M *is.'.'',
;<* M'I^'6 C8<

. ;8iw.i iM:y? %:P'4??;>:

g:s @:a p;: eve.1* ;; 9.':. ,. g.
.

' f"d-ep ?:y-?
;Xf)9:- Ci?!?i.: :c.W

, . v
h$h$k s':ih31- Nh)T/ ' I'. b.h b

f[.? . :}. '
hbC *).6:. h|

b
b''bh. , . . _ " c,[ it-{ :: ,Q <y;$.it .*)@%>{: .: i...s' f4y

,s ,d, :,]~_",0: .:w::fjf.f;i {g
-

+ #: /<,

t.i'.' 4
<s ...s:o .O - > s> e

f ,,y.
x.!.s-.< . . ':.-t

t s.
. 'p %'< ?<m:.p:f f:: ? y -.. >.t!' 'e

c.9's-.4
- ,3v-. ':

.N.+.;:%:lii.:1d:-?;'?-gq,N. ,ji / ' s -4|
'<.

7:::
.

-3 . . . p:Q:>i.-

0 5 10 15 20 25 30
NUMBER CF INFRACTION S

PRESSURIZEO WATER REACTCRS CALENCER YEAR 1976

.

,

l
I

i

,

b

I

l

|



FIGURE No. 3

HISTCGRAM - Z SCO?"! FOR
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Chapter III

ANALYSIS RESULTS

A. Introduction

The methodology described in the previous chapter has been developed
through analyses of 1974 and 1975 data. This chapter surmarizes the results
of applying these analysis methcds to data cbtained in 1976. Details of the
analysis are given in Appendix A.

The data analyzed are from reactors which went into ecmarcial operation
prior to 1 January 1976, with the exceptions of Indian Point 1 and Srcwns
Ferry 1 and 2, which were shut down all or most of FH76. This leaves thirty
PWRs and twenty one BWRs to be considered. At this writing, only data on
noncompliances and LERs are available for FH76. Effluent release and per-
sonnel exposure data will be included in a final report on 1976 licensee
perfonnance.

The preceding chapter describes hcw the raw data are first to be
adjusted for the effect of any identifiable variable not under c:anages:ent
control, and then nore:alized. Table 1 sumarizes the adjust =ents made for
the 1976 data. Selection of the independent variables shown in Table 1 was
based on patterns observed in the current and previous data and cn the
grounds that they were sensible. Fce example, one might exoect that the
more a reactor is inspected, the rare noncemoliances will be fcund, and
the data support this hypothesis. The observed variation of ;erfor=ance
with a variable such as date of con =:ercial operatten could reflect an aging
effect or a systematic difference among reactor vintages (inclucing license

, differences). *n either case, it is considered apprcpriata to adjust the
! raw perfomance measures for this effect. Tnere are many other candidate

variables for use in adjusting performance =tasures. Althcugh not all have
been considered in the analysis of these 1976 data, several acjust ents were
included in this and previous years' analyses. The adjust =ents shcwn in,

Table 1 are c:nsidered ceaningful, and as shewn in detail in Acpandix A, they
do effect a censiderable reducticn in the variation among licansees.

Table 1
Summary of Adjustments in Analysis of 1976 Cata

(Adjustments are denoted by X)
Independent Variable

Reactor Tyne perfomance Measure Inscecticn HRS. Age / Vintage Reg. Office

PWR Infractions X
Deficiencies X

LERs X

BWR Infractions X X

Deficiencies X

LERs X

4
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As described in the preceding chacter, the analysis of licensee
performance data leads to the calculatien of Z-scores by which licensees
can be ecmcared. It is recogni:ed, through, that with limited data,
inexact adjustments, and basically heccgenecus licensees, nu=erical
Z-scores may convey an unwarranted sense of precisien. Thus, fer pre-
sentation of the results, the folicwing categorization will be used.

Z-Score Category Designation

-Greater than 1.0 "Above Average" A
Between -1.0 and 1.0 " Average" B
Less than -1.0 "Below Average" C

If licensee perfor ance is essentially hc=cgeneous, after adjust =ent
for factors not under licensee centrol, then about two-thirds of the licensees
should fall in Category 3, and one-sixth in each of the other two. Note that
by the method of analysis, licensees are being cc= pared against each c:her,
rather than to scme absolute norms, so this practically assures a mixture of

| A's. 8's, and C's.

|

| Licensee per#cr=ance results for 1975 are suc:ari:ed in Tables 2 and
3. Given there are the results for infractions and deficiencias, but
excluding violaticns, then a ec=cined ncncomcitance score cbtained by

| weighting the sccres for infractions and deficiencies in a 5:1 ra:ic. Also
given is the secre for LIRs and an overall score cbtained by weignting the
secres for noncc=pliances and LERs in a 3:1 ratio. Acpendix A gives the
methods by which the scores were develoced alcng with further results. These
include results for the first and second haives of 1975 separately as weil as
for various succategories of ncncc=pitances and LERs. Ascendix 3 describes
a sensitivity stucy pertaining to the choice of weipting fac:crs. Violaticns,
while not discussed in Ac;endix 3, result in a decrease of the Z-score by
1.86 for each violatien, which would change :he rating of Zicn and Mills::ne il
to C and while act changing Indian Point #2 which is :Iready in the C catagery,

.
would significantly reinforce the C categori:stion.

!
l

I

|
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Table 2

Sunnary of Licensee Performance Analysis: PWRs

station Infractions Deficiencies Ncncemoliance LSRs Overall
Yankee Rcwe B A B B B
San Cnofte A B A A A
Conn. Yankee B B B B B
Ginna A B A B A
Ind. Pt. 2 C B C B C
Turkey Pt. 3, 4 8 8 8 A B
Palisades C A C B C
Robinsen A B B C B
Point Beach 1, 2 A B A B A
Oconee 1, 2, 3 8 8 8 C B
Surry 1, 2 B B B C C
Prairie Is. 1, 2 B B B C 3
Ft. Calhoun B B B B B
Three Mile Is. B B B B B
Zion 1, 2 8 C B B B
Kewaunee B B B B B
Main Yankee B B B B B
Rancho Seco A B A A A
Arkansas 1 C B C B B
Cook B C B C C
Calvert Cliffs C B C A B
Millstone 2 B B B A A
Trojan B C B C B

Table 3
Sumary of Licenses Performance Analysis: BWRs

Station Infractions Deficiencies Nencemoliance LIRs Overall
Oresden 1, 2, 3 C B C C C
Humboldt Bay C .C C B C
Big Rock Pt. C B C C C
Oyster Creek B C B B B

Nine Mile Pt. B B B B B

Millstone 1 8 8 8 3 3
Quad Cities 1, 2 C B C B C
Monticello A A A A A
Vt. Yankee B A B B B
Peach Bottom 2, 3 A B A B A
Pilgrim A B A B A
Cooper B B B A B

Hatch C B C C C
Brunswick B C B B 3
Ouane Arnold C B C B C
Fitzpatrick A 5 B A A

Lacrosse A B A B A

.

_ _ . _ _ _ _ _
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Appendix A

Results of Analysis of 1976 Data

A. " Introduction

This appendix presents details and results of the analysis of licensee
performance data for calendar year 1976 (CY76). Results are given first
for nonccmpliances, then Leas, then for everall perfor=ance. Within each
performance category the results for pWR's are given first, the results
for BWR's second. The data are analy:ed by six month pericds, first half
and second half (Fri76 and SH76) in order to lcok for patterns in the data.

The reactors included in the analysis are those which went into
comercial aceration prior to 1 January 1976 and which were not shut dcwn
nearly all of 1976. This latter condition means Indian Point I and Br wns
Ferry 1 and 2 are excluded. The data frem the 51 reacters thus considered
are tabulated in the sections which pertain to their analysis.

B. Analysis of Ncnccealiances
~

Previous licensee perfor.::ance evaluaticns, based en the 1974 and 1975
data, considered cnly the total ncnccc:;:liances in each of the three severity
categories - violations, infracticns, and deficiencies. Much mere detailed
infor=ation is available, though, and it was decided to use scme of it in
the analysis of 1976 data. In particular, the three-letter "756"* ccces
by which each item of nonce:plianca is labeled were used to establish 10t

types of nonce =pliance. These cypes are shewn in Table 1.

Table 1

Tyce of Noncemoliance Notation

1. Administrative Centrol (1)

2. Admin. Centrol/ Operations (1,2)

3. Admin. Centrol/Ecergency Planning (1,3)

4. Admin. Control /Radialegical Protection (1,4)

5. Admin. Centrol/Safaguards (1,5)

6. Operations (2)

7. Emergency Planning (3)

S. Radiological Protection (4)

9. Safeguards (5)

10. Quality Assurance (6)

,

_, --
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1. PWR's

Table 2 Ifsts the nonccepliance frequencies of the 30 PWR's
being censidered by type, severity catagories, and by time
period. (The reacters are ifsted'in decket nunter order.)
Also listed is the total inspection time in and cut of effice.
This latter is the independent, er explanatory, variable for
which adjust =ent is meaningful and which has been indicated
by previous analyses.

Because multiple reacters, er units, at one generating station
have the sa=e management and because nonce:pliance findings
among multiple units shew a high degree of association (in =any
instances cr;e cccurrence at a station results in all units at
that site being assessed a ncnccepliance), nonceepliances are
analyzed en a statien basis, rather than a reacter basis.
Station noncompliances were obtained by taculating noncc=cliance
frequencies by unit and by catescry and type of ncncccc11ance
and then obtaining the maximum nu=ter of ncncc=cliances of each
type. For example, for the first six =cnths of 1975 (?H75),
the Turkey Point. infractions were as fc11cws:

Type of Infractions

(1) (1,2) (1,3) (1,4) (1,5) (2) (3) (4) (5) (6) |

Turkey Pt. 3 0 2 0 2 0 2 0 0 3 0

Turkey Pt. 4 0 2 0 3 0 2 0 0 3 0

Maximum 0 2 0 3 0 2 0 0 3 0

The maxi =um number of infracticns in each infracticn 'y;e'is usec
as an estimata of the nu=ter of distinct infracti:ns of that ty:e
at the statien. This estimata tends to underestica:e :te ac::ai
number of distinct infracticns, but not seriously, because
examination of the infraction records at mulci-unit statiens I
showed that 30-90% of the citatiens are multiple citaticns. The
only instance in which station maxica were noc usec is for
Millstone where one unit is a PWR, the other a SWR.

a. Infracticns

4.1. FH76

1. Total Infracciens

Previous analyses have suggested a rela:icnship benzeen

,

_ __
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infraction frequency and inscection effer and further
support fcr such a relatienship is fcund in the present
data. The estimatad relaticnship is

A
INF = 1.3 (Inspection Mrs./100),

where Inspecticn Hours are the total in and cut of
office inspecticn hours at a station for the first six
months of 1976. A chi-square gccdness of fit statistic
for this relationshic shcws a cuite adequate fit
(X 2 = 25.0 on 22 df) so no further adjustment seems
necessary. Thus, I-scores will be calcula:ad by

ZINF = 2 VNCi - N/53E

where NC4 = 1.3 (Insp. Hrs./lCO)

11. Administrative Ccritrol Infractions
,

Total administrative centrol (AC) infractions are cb-
tained by adding the infracticn frequencies Of (1,2),
(1,3), (1,4), and (1,5) type infracticns. Fitting AC
infractions as a function of inspection hcurs yields

A
INFAC=0.4(Insp. Hrs./lCO)

and provides a fit which is not particularly geed
(the X 2 value of 24.6 cn 22 df falls just above the
5". significance level) but nc: tad er.cugh to warrant
further fitting. Thus, I-secres will te calculacac,
as above, using this excression for the ncminal nu=cer
of AC infracticns.

iii. Ocerations

Total coerations (CF) infractiens are cb:ained by adding
types (2) and (1,2). Note that this su= cverlacs :ha:
cf AC infracticns. Fitting CP infracticn frequency
versus inspecticn hcurs yields

A
INFcp = 0.5 (Insp. Hrs./lCO)

and a sccdness of . fit chi-scuare value, after ccitoing
Arkansas 1, of X 2 = 23.1 of 21 cf. I-scores will be l

based en this fitted relaticnship. |

l

l
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! tv. Emertency Plannine
|
! Tco few energency planning infractions have occurred

to warrant analysis.

v. Radiological Protection and Centrol

. Too few radiological protection and control infractions
| have occurred-to warrant analysis.
,

vi. Safeguards

Total safeguards (SG) infractions are cbtained by
, adding (1,5) and (5). The special nature of safaguards'

and safeguards inscection suggest that it would be
inappropriata to acjus: SG information frequancies for
total inspection time. Examining the data indicates
that the variation cf SG infractions accng statiens is ,

|large ccmpared to tne sert of variation one would
i

expect by chance alene ( x 2 = 47.5 cn 22 df). Further
consideration cf safeguards inscection hcurs, which,

i ranged fras 12 to 115 for the 23 PWRs in this period,
i does not reduce this variation. Because of this

,

iheteregeneity, Z-secres for SG infractions will not be
calculated for first-half of 1975. This ,hcwever, does
not suggest that future data cannot be used in :ne
manner described above to cbtain meaningful results.
FH 76 was a pericd of changing a chasis in :ne area
of safeguards, causing extract variations in frequency
and duration of inspections.

vii. Quality Assurance

Too few QA infractions cccurred to warrant analysis.

a.2. SH76

1. Total Infractiens

| Infractions were incurred in SH75 at abcut the same'

rate as in FH76. The fittad relatienshic benieen
infraction frequency and inspecticn hcurs turns Out
to be

, s
| INF=1.2(Insp.Mrs./lCO).
i

. _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _
--
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The chi-square gcedness of fit statistic shcws that
with the excepticn of two stations, an adecuate fit
is obtained, but not as gced a fit as in FH76
( K = 23.0 en 20 cf, after emitting Palisades and2
San Onofre). Thus, I-scores will be calculated
based on the above relationship.

11. Administrative Centrol

AC infractions in SH76 were less frequent and more
heterogenecus than in FH76 and so were not ccnver:ad
to I-scores.

,

iii. Oceratiens

After cattting the data frem Palisadas and San Cnofre,
the fitted model is:

^
INFCP = 0.5 (Insp. Hrs /100)

and the chi-square value obtained is 22.1 on 20 df.

iv-vii. Tco few infractions of these types were incurred
to warrant analysis.

a.3. CY76

1. Total Infractions

The total number of infractions for the 23 FWR staticns
considered in CY76 was 330 anc total ins;ecticn cit e, in
hundreds of hcurs, was 259.6. 7hus, the average nuccer
of infracticns per huncred inscection hrs. was 1.27,
which is the basis of the line pictted in Figure 1,
Chapter II. Thus, I-scores for FY76 will te cased en
the relationship

^
INF = 1.3 (Insp. Mrs./lCO).

The chi-scuare gcedness of fit statistic indicates that,
with the exce;tten of ?alisades, an acecuate it; is
provided by nis rela:icnsnic (-c2 = 21.1 en 21 cf).
Given the censistency snewn te ween F9 and IH76 results,
this is not unex;ected.
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11. Administrative Centrol

Results fer AC infracticns were not censistent for the
two six-month pericds, but broadening the time scan to
the full year provides =cre stability. In particular,
AC infractions du not acpear related to inspection time
but are essentially hemogeneous (after cmittir.g Incian
Pt. 2 and Palisades, c 2 = 22.2 on 20 df). The average
number of AC infractions is abcut 4.0 so this value will
be used as the ricminal value in obtaining I-scores.

iii. Ocerations

The adjust =ent of CP infractions for both FH and SH 75
data was based on the relationship.

A
INF0P=0.5(Insp. Hrs./100)

For the full year this relaticnship also provides an
adequate fit (excluding Palisades, X 2= 20.7 ca 21 df)
and I-scores will be based en it.

iv..v. Emertency Plannine and Padiciceical Pretecticn

There were too few infracticns of these two types in
CY76 to warrant analysis.

vi. Safecuards

Over the full year. SG infracticns were reascnab1'atica
v

he:cgenecus, averaging abcut i fnfractions cer st
(and yielding a x 2 value of 25.8 cn 22 ef) so Z-sceres
will be based en a acminal value of 4 SG infracticns.

vii. Quality Assurance

There were too few QA infractions to warrant analysis,

b. Deficiencias

b.l. FH76

i. Total Deficiencies;

Oeficiency frequencies, in centrast to infractiens, do
not appear to be asscciated with inspection Pcurs.' A
chi-square test for he cgeneity shcws taa: .e varia-ica

|
;

I
!

_ _ - - _ _ _ _ _. - ,.

|
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among deficiency frequencies is not larger than what
would be ex:ected by chance alene ( x 2 = 27.5 en 22 df).
The average nu=cer of deficiencies per station is abcuc
4.0 so this will be used as the ncminal frequency in
calculating I-secras.

ii.-vif. Deficiency frequencies, by type, are tco
small to warrant analysis.

b.2. SH76

1. Total Deficiencies

As with FH76, total deficiencies in SH76 are fairly
homogenecus, so no adjust =ent is =ade. (x 2 = 32.5 en
21 df after emitting Calvert Cliffs.) Tne average nueter
of deficiencies, per staticn is about 3.0 for SH76 so
I-scores will be based en this ncminal value.

it.-vii. Deficiency frequencies by type are tco small
for further analysis.

b.3. CY76

1. Total Deficiencies

In both FH and SH76, FWR deficiencies were indecendent
of inspection hours, but when the CY 75 totals are cen-
sidered there is more evidence of heterogeneity tnan
cvsr the half year cerieds. Analysis of previcus years
data shewed a possible asscciation of deficiency fre-
quency with the IE Regional Office, so this ;cssibility
was censidered for the CY75 data. Cc=carison of
deficiency frequency by regions shcwed that licensees in
Region I incurred about bsice as many deficiencies, en
the average, than those in tne other Regions. Tne
nominal values en which Z-secres will be based are:

^
OEF = 10.0, for Regien I

5.5, for the other Regions.=

The gecdness of fit chi-square fer this relationship,
omitting Ccok and Iten, is 15.8 en 19 df.

1
i

_ _
_

_

_ ._ _
_ .

. _ _ _ _ _ - - _ _
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i t '. Administrative Control

AC deficiencies are fairly hemogenecus and do not shew
an associatien with Regional Office. The average
frequency, per station, is abcut 3 AC deficiencies and
a chi-square test based on this ncminal value yields
p(2 = 23.7 on 20 df, after excluding two stations, Ccck
and Zicn. Z-scores will be based en a ncminal value of
3.0.

' 111. Oceratiens

Two statiens - Ccok and Zion again (recall the overlao
between AC and CP total frequencies) - have cutlying CP
frequencies, but the remaining are fairly heccgenecus
(;C 2 = 30.4 en 20 df) abcut an average of 3.5 ceficiencies.
Z-secres will be based en a acminal of 4 CP deficiencies.

iv.-vii. Deficiency frequencies by the remaining types
were tco small tc warrant analysis,

c. Sumary of Results

Table 3 prevides a su= mary of the results frca the creceding
analysis of ncnccepliances. Recall that a I-score greater chan
1.0 is indicated by an A, between -1.0 and 1.0 by 3, anc
below -1.0 by C. Generally, but not always, the tctal I-secre
is an " average'' of the Z-secres by types. Exces:icns can cccur
due to unusually large or small frecuencies among the ty;e
of ncnccccitance for whica separa:e Z-scores were not co ained
or because several secres near a borderline can lead to a
total secre acrcss the borderline.

:

_ _ _ _ _ _ - _ - _ .
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Table 3

Sunnary of Licensee Perfor:ance Analysis: PWR Ncncompliance

TYPE OF NCNCOMPLIANCE
Admin. Oper- Safe-
Control attons guards TOTALStation Period INF DEF INF 02F INF DEF INF CEF

FH76 8 C B B B
Yankee Rcwe SH76 A 8 A- -

CY76 A A B A B B A

FH76 8 A C C BSan Onofre SH76 A A A
- -

CY76 A A A A C A B

FH76 C S B B C
Conn. Yankee SH76 A A B

- -

CY76 B B A C B B B

FH76 B B B A BGinna SH76 A A C
- -

CY76 B B A B A A B

FH76 C A A C 3Indian Pt. 2 SH76 B C S
- -

CY76 C C S C S C S
,

FH76 C B B B 3Turkey Pt. 3, 4 SH76 B B 3
- -

CY76 S B B B B B 3

FH76 S B B C A
Palisades SH76 C C A

- -

CY76 C A C A 3 C A

FH76 3 C B B A
Robinsen SH76 A B C

- -

CY76 A A B B A A B

FH76 A A A A BPoint Beach 1, 2 SH76 3 3 S
- -

CY76 A 5 S S 3 A 3

FH76 3 3 C S 3Cconee 1, 2, 3 SH76 S B A- -

CY76 S A B B B 3 3

FH76 3 3 3 3 3Surry 1, 2 SH76 3 3 3
- -

CY76 3 C 3 C 3 3 3

_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _
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Table 3 (cont'd)
Sumary of Licensee Performance Analysis: PWR Nonce =pifance

TYPE CF NCNCCMPLIAtiCE
Admin. Oper. Safe-
Centrol ations guards TCTAL

Statien Peried INF CEF INF' DEF INF DEF INF CE:
FH76 A A A A ~I

Prairie Is.1, 2 SH76 B AC --

CY76 B B B B B B B
,

FY76 8 8 8 B A
Fort Calheun SH76 B BB- -

CY76 B A B A A B B

FY76 B B B B B

Three M. Is. SH76 B CB --

CY76 C C B B B B B

FH76 A C C B C
Zicn 1, 2 SH76 B B C- -

CY76 B C B C B B C

FH76 A A A B B

Kewaunee SH76 C AC- -

CY76 A A B B A B B

FH76 B B A B B,

Main Yankee SH76 B B C- -

CY76 B A A B A B B

FH76 A B A A A
Rancho Seco SH76 B B B- -

CY76 A A B B B A B

FH76 C C B B B

Arkansas SH76 B AB- -

CY76 8 B C B A C B

FH76 C C C C C \

A C lCcck SH76 B- -

CY76 B C C C B B B i
FH76 A A A B A

Calvert Cliffs SH76 C C C--- -

CY76 A B B C C C B

FH76 A B B B C

A BAMillstene 2 SH76 --

CY76 A B A B A B B

Fi76 A B A A B

B CBTrojan SH76 --

CY76 A C B C B B C

|

|

l

|
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2. BWR's

Table 4 lists the nonec=pliance da:a and inscection hcurs for :he
21 BWR's considered. As with FWR's, the data for culti-unit
stations will be c:nverted :s frequencies ;ertaining to the statioc.

a. Infractions i

|
a.1. FH76

1. Total Infrsetiens

BWR infraction frequencies, by stations, again shew
evidence of an ass:ciatien with inspecticn hcurs, bu: i
the patter.. is not c:nsisten across stations as it was

'

among FWRs. In carticular, the fcur EWRs which :egan
connercial opera".icn (CO) in 1975 shew a:aut twice as
many infractions :er hour of ins:ection as do the
remainder. The relati:nship fitted is

^
IllF = 1.0 (Insp. Mrs./100, if CD prior to 1975

= 2.0 (Insp. Mrs./100), if C0 in 1975.

The chi-scuare f r gecdness of fit of this ecdel ecuals
23.3 en 15 df. Thus, I-se:res will be calcula:ec wi n
nominal values given by the above expressi:ns.

it.-vii. Infracticn frecuencies, by type, are either
t:o small or too heraregenecus to warrant analysis.

a.2. SH76

I
1. Total Infractiens }

|

The association noted in FM75 of infracticn frecuency |
with date of c:m=ercial c;eratien is not re:ea ac wi n '

any censistency - two of :ne fcur staticns wnien began
commercial coeraticn in 1975 had an unusually high
number of infractions, cc::arec Oc cther EWRs, ;wo cid
not. The bulk of the data,15 cut of 17 stati:ns, are
adequately fit by the ccel

/s -

IIF = 1.0 (Insp. Mrs./lCO).

The gecdness of fit chi-square value being 11.7 Of 14 df.

4

1

-

__
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ii.-vit. Too few infractions, by type, were incurred to
warrant analysis.

I
a.3. CY76

1. Total Infractiens

The results of the analyses of FH and SH76 data suggests
that, for the :csc part, total SWR infractions are
related to inspection effert by

^
INF = 1.0 (Insp. Hrs./lCO).*

Cc:bining the data cver the full year leads to s=e
refinement. The fitted relatiensnip beccmes

A
INF = 0.9 (Insp. Mrs./lCO) if CD prior to 1975

=1.6(Insp. Hrs./100)ifCDin1975

The chi-square fcr scedness-cf-fit of this medel, after
cmitting Oresden and Cuane Arnold, is 19.5 cn 13 df,
which is adequataly small so chat Z-secres will be based
on ncminal values given by this relationship,

11. Administrative Centrol

As with FWRs, AC infractions a:cear to be fairly hero-
| geneous, inde::endent of insceccion effert, and to average

abcut 4 per statien for CY76. (The eni-scuare value fcr
testing for heccgeneity ecuzis 22.1 en 16 df.) Thus,
Z-scores will be cocained based on a ncminal AC infraction
frequency of 4.0.

iii. Oceratices

As with PWRs, SWR OP infractions accear related to
inspection hcurs, the fitted relationship being

^
INF p = 0.1 (Insp. Hrs./iCO).C

The geodness-of-fit chi-square statistic fer this cdel,
excluding Hatch and : cane Arncid, is -f.2 = 20.5 en :: if.

.

k .

.

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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iv., v. Emereeney Plannine and Racic!cedcal Prececticn

Tec few EP and RP infractions were incurred te warrantanalysis.

vi. Safeeuards

Safeguards infracticns were quite heter genecus - 3 cf the
17 BWR stations incurred 30 of the la SG infractions in
CY76 - sc Z-secres will not be calculaced fcr this type
of infraction.

vii. QalityAssurece

lhe variatien ameng CA infracticn frecuencies was similar
)to that of SG infractions, so no Z-secres will be calci.-

1ated. |

I

b. Deficiencies

b.l. FH76
1,

1
1. Total Deficiencies '

Total deficiencies do not shcw evidence of an asscciation
with inscecticn neurs, but neither cc chey accear tc te
ecmpletely hemcgenecus. The analysis resulcs for FWRs
suggest a censiceraticn of Ragicnal differencas. Fce
BWRs, abcuc twice as many deficiencies are incurred ty
licensees in Regien I as.elsewnere. (There are tnree
cutlying frequencies - these fcr Pilgrim, in Regicn 1,
and fcr Humtcle: Say, arc 3runswick in :=er Regicns.
Mcwever, as will be seen, wnen ce yearly u zis are
censidered, less erratic variatien is enccun erec.)
Z-scores will be based en the foilcwing ncainal values:

^
DEF = 8.0, for Region I

= 4.0, for other Regicns

fi.-vii. Cericiency frecuencies, by ty;:e, were =c
infrequen to warran; analysis.
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b.2. SH76

1. Total Ceficiencies

Fewer deficiencies were' incurred in SH76 than in FH76,
but the asscciatien with Regicnal Office ;ersisted.
The ncminal values which will be used to cetain I-scores
are:

A
DEF = 7.0, fcr Regien I

= 2.0, for cther Regicns.

The chi-square value fer scedness of fit of this relation-
ship is 12.6 en 15 df, with no stations excluded, so
the fit is quite adequate.

ii.-vii. Deficiency frequencies , by type, were t:c small
to warrant analysis. +

b.3. CY76

1. Total Ceficiencies

For the full year, deficiency frequencies, by Regic ,
lead to the felicwing ncminal values:

^
DEF = 14, fer Regien I

6 for other Regicns.=

The chi-scuare value fer ;:cdr.ess of fit of :nis relatien-
ship is :(2 = 21.9 cn 15 :f (ar.c 13.7 en 14 df if
Brunswick is cai::ed), wnich 1:dicates an adecuate fit,
so I-sc:res will be calculated fr:m these ncminais,

11. Administrative Cen:r:1

AC deficiencies are fairly bce:genecus ( yt 2 = 17.7 cn
16 df for tes-ing ham genet:y), and a:: ear : be
independant of ins:ection hcurs anc Regicnal Cffi:e. The
average num:er :f AC deficiencies ;er stati:n was a:cu:
3.0 and I-s: Ores will :e basec :n :nis nc=inal value.

,

1

L . _ _ _ _
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111. 0:erations

Three statiens eeach Bott:m, Brunswick, and Fit::atrick -
had about three times as many CP deficiencies as the
remaining stations. k:cng tne remaining 14 statiens the
CP frequencies were cuite he cgeneous ( % 2 = 8.5 on 13 df).
As two of the three cutliers are in Region I, the
Regicnal difference Observed among ::tal deficiencies
suggests itself, but the evidenca dces not warrant a
separate ncminal value for Regicn I. The ccminal CP
value used in obtaining I-sc:res will be 4.0.

iv.-vii. Deficiency frecuencies for the remaining types
were too small to warrant analysis,

c. Semary of Results

The results of calculating the Z-scores based on the preceding
analysis of EWR ncnc:moliances are given in Table 5.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table 5

Summary of Licensee ?erfer .ance Analysis: B'4R Nencc=pliances
,

Type of Nonccesliance
Admin. * Cpera-
Centrol tiens TotalStatien Period 'NF CEF INF CEF INF CEF

FH76 C BDresden 1, 2, 3 SH76 B B
CY76 B B B B C B

FH76 B CHumboldt Bay SH76 B B
CY76 B A B A C C

FH76 C ABig Rock Pt. SH76 C B
CY76 A B C B C B

FH76 B COyster Cr. SH76 B B
CY76 B C A B B C

FH76 B ANine Mile Pt. SH76 3 3
CY76 B B B B 3 3

FH76 B BMillstone 1 SH76 A A
CY76 C B 3 8 3 3

FH76 B AQuad Cities 1, 2 SH76 C C
CY76 B B 3 A C 5

FH76 A AMonticello SH76 B A
CY76 A A A A A A

FH76 B A
Vt. Yankee SH76 3 3

CY76 3 B B B B A

)

k ------- ------- ------.- ---- - - - ------- - -- ---- - - - - - - - - - ---- -- -
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Table 5(cent'd)

Sur:r.ary sf Licensee Performance Analysis: SWR Nencompliances

Type of Mencompliance
Admin. Opera-
Control ticas TotalStation Period INF DEF INF DEF INF DEF

FH76 A BPeach Battem SH76 S B
CY76 3 C B C A 3

FH76 A APilgrim SB76 S C
CY76 C B A B B B

FH76 C SCooper SH76 S B
CY76 A A A A B 3

FH76 B BHatch SN76 C B
CY76 C B C 8 C 3

FH76 B CBrunswick SH75 3 B
CY76 B 3 C C 8 C

FH76 B BCuane Arnold SH76 C A
CY76 C A C 8 C B

FH76 3 3Fit: patrick SH76 8 3
CY76 3 3 A C A B

FH75 A ALacrosse SH76 A B
CY76 A B A 8 A B

|
l
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C. Analysis of Licensee Event Recerts (LERs)

The data analy:ed, in the case of multi-unit statiens, are the total
LERs, of the types 11stac belew, over the units at a statien. This cer-
for:ance ceasure is used because examina: fen ':f LER details indicatas that
these events are re:crged singly; ene event does not result in multiple
LERs in contrast to the situation with nonce:pliances. In additien to
considering total LERs, it was deter:nined that various types, or subcategories,
of LERs c uld be identified. Frcm reading the LER files, each LER was
classified acccrding to the follcwing matrix.

Personnel Errce Precedural Errcr

Operations

Maintenance

Env. & Health
Physics

Other ty;es of LERs, such as c:=;cnent failures or design errce, are
not included in the analysis because they are not as reflective as licensee
perfomance. Thus, an analysis can te cene of different types of LERs.
similar to the analysis of different types of nonc::pliances. Mcwever, the
frequencies are snail encugh that LER ty;es will caly be censidered for
the yearly totals. P'AR and 5'AR LER data are given in Tables 6 anc 3,
respectively.

1. P'4Rs

a. FH76 and SH76

1. Total LERs

In both six centh peri:ds, total LERs varied :cre am:ng
stations than what wculd be ex:ected if LIR frecuencias
were hec ganscus. Fur:ner examina:icn of the :a:a
indicates the LER frecuencies are associated with age.
Newer staticns tend : have cre LERs than Oider. The

!
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Table 6

PWR LER Frequencies
Personnel Error Procedural Er-cr

Station Peried Geera:1cns . :a i n t . Env. 4 d Geera:1cns .Ma i n:. Env. &9
FH76 1 1

Yankee Rcwe SH76
CU6 1 1

FH76
San Cnofra SH76

CY76

FH76 1 1
Conn. Yankee SH76 1

CY76 2 1

FH76 2 1-

Ginna SH76
CY76 2 1

FH76 2 1

Ind. Pt. 2 SH76 2 2
CY76 4 2 1

FH76
7urkey Pt. SH76 1

CY76 ?

FH76 2 1

Palisades SH76 1 1

CY76 3 2

FH76 1 2
Robinson SH76 3

CY76 1 5

FH76 2 1

Pt. Beach SH76
CY76 2 1

FH76 4 4 1 1 2
Cconee SH76 3 3 1 1

CY76 7 7 2 2 2

FH76 1 1 1

Surr/ SH76 3 2
CY76 4 1 2 1

\

__
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Table 6 (cent'd)
PWR LSR Frequencies-

Perscnnel Error precedural Error
Station Period Geeratiens Main:. Env. A cP Ccerations 14 a i n t . Env. & nd
Prairie Is. FH76 2 3 1 3

SH76 2 4 1 1

CY76 4 7 1 2 3

FH76 2 1 1
Ft..Calhcun SH76 1 2 1 1

CY76 1 4 2 2

FH76 2 2 2 2
Three M. Is. SH76 1 2 1

CY76 3 4 1 2 2

FH76 4 2 1
Zion SH76 3 1

CY76 7 1 2 1

FH76 2 1 1
Kewaunee SH76 2 4 3

CY76 4 4 3 1 1

FH76 1

Maine Yankee Sh76 1

CY76 2

FH76 1 T 1
Rancho Seco SH75 1 1

CY76 2 2 1

FH76 2 1

Arkansas SH76 3 2
CY76 5 2 1

FH76 3 1 2 1

Cook SH76 4 1 2
CY76 7 2 2 2 1

FH76 1

Calvert Cliffs SH76 1 1 1

CY76 2 1 1

rT S 3

Millst:ne 2 SH76 2 1 1

CY76 6 1 1

FH76 6 8
Trojan SH76 2 1 2

CY76 8 1 8 2

. _ _ -
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trend is nct a r:coth One, but rather a dichot: y
cccurs. This leads to the follcwing choice Of n minal
values:

A
LER = 2.0, if C0 date is crice to 1973,

= 5.0, if CD date is 1973 cr later.

For multi-unit stations, the C0 date used is th of
the first unit in c:eration. After excluding :wo FH76
cbservations - Trojan and Ocenee - the chi-square values
obtained (20.9 on 19 df and 24.0 cn 21 cf for FH75
and SH75, respec:ively) indicate an acequate fit so
Z-scores will be calculated ac:Ordingly.

b. CY76

1. Total LERs

The censistant patterns noted in the preceding paragraph
over FH and SH75 of necessity carry over :s the CY75
total s. 7he average numcer of LERs am:ng :ne older
stations (C0 prior :o 1973) is abcu: 3.5 anc for the
renaining stati:ns (excluding Ccenee and Trojan) is
about 10.0, so these values will be taken as ne ncminal
LER CY75 frequencies in calculating I-scores. The chi-
square sccdness of fit value for :nis relaticnshi: is
31.3 on 19 df, sligntly above the u:cer fif:h percan:ile,
but not encugh to warrant further acjustment.

11. Persennel Errors

The variation accng the subtotals of LIRs invciving
personnel err:rs fol'.cws a similar pattern as tnat of
total LERs (a: cut three-fcurths of all LERs are ;ersonnel
errors). The ncminal values cc:sined are:

A
PERS = 3, if C0 prior to 1973

= 8, if CD in 1973 or after,

and the chi-square value for socdness of fi. is 30.7 cn
21 df.

iii. Other Ty:es of LERs

Other LER subte:ais, such as ;recedural errers, 0;erati:ns,
maintenance, and envirencen:ai and healin :hysics are
t:o infrecuen: Or :00 hetare;eneous :: warran analysis.

. . . ..

._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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c. Sumary of Results

Table 7 stmari:es the I-scores calculated for PWR LERs.

Table 7

Sumary of Licensee Perfomance Anabsis: PWR LERs

Total LERs
Statien Personnel FH76 5H76 CY76

Yankee Rowe A B B B

San Onofre A A A A
Conn. Yankee B B B B

Ginna B B A B.

Indian Poinc 2 3 A B A
Turkey Pt. A A B A
Palisades C B B B

Robinsen C B B C

Pt. Beach B B A B

Oconee C C C C
Surry C B C C
Prairie Is. C C C C
Ft.Calhoun B B B B

Three M. Is. B C B B

Zion B B B B

Xewaunee C B C B

Maine Yankee B B B B,

Rancho Seco A A A A
Arkansas 3 A B B

Ccok C B B C

Calvert Cliffs A A A A
Millstone 2 A A B A
Trojan B C B C

2. BWRs

a. FH76 and SH75

1. Total LERs

As with PWRs, LER frecuency shcws a dichot:=y related
to age. Mcwever, the s:li oc:urs a: a ci'farent ti a
and is ::re pr:ncuncac than wi n PWRs and is also nce

|

|

l

.
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quite so cenststent over the two six month periods.
The naninal values, en which Z-secres f:r SWR LERs
will be based are

FH76: L'2k = 3, if do prior to 1974,
= 14, if CD in 1974 or after. I

^
SH76: LER = 3. if C0 prior to 1974,

= 10, if CD in 1974 or after.

After excluding Dresden in both perieds and Ceeper in
FH76, the chi-square gecdness cf fit values for this
relattenship shew an a: equate fit ( :C = 16.2 on 13 df
for FH76 and )(2 = 12.3 cn 14 df for SH76).

b. CY76

1. Total LERs

The results of the preceding sectica lead to CY76
nominal LER frequencies as follcws:

A
LER = 6, of CO ; rice to 1974

= 24, if CD in 1974 or after

With the exception of One statien in each greuc, Cresden

and Cceper, the fit is quite adequate (is rela:icnship.sc2 = 11.3 :n
13 df), so I-scores will te based en th

11. Personnel Errers

LERs involving personnel errers (about 5C% f all LIRs)
folicw the same pa-tern in ::tal LERs. 7he neminal
values cbtained fr m :ne data are:

A
PERS = 4, if C0 prior to 1974,

= 20, if CD in 1974 or after.

7he chi-square value f:r this relationshio is small
encugh ( y' 2 = 9.7 On 13 df after emitting :rescen and
Cooper) to indicate an adequata fit.

i
\ . .

. .. .

_ _ _ _ _ _ _
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Table 8
SWR LIR Frequencies i

Persennel Errer Precedural Err r
Statien Period C:eratiens Maln:. inv. & .-P ,Caers: tens Maint. inv. & .-;

FH76 6 1 2
Dresden SH76 1 6 1 2

CY76 1 11 2 4

FH76 2 2
, Humboldt SH76

Bay CY76 2 2

FH76 1 1
Big Rock Pt. SH76 1 2 ~3 1

CY76 2 2 4 1

FH76 1 1

Oyster Cr. SH76 1 1
CY76 2 1 1

FH76 1 2
Nine M. Pt. SH76 1 2

CY76 1 2 1 2

FH76 2 1 1
Millstone 1 SH76 1 2

CY76 1 2 3 1

Quad Cities FH76 1 2 1
SH76 2 1 1
CY76 2 2 2 2

F976
Menticello SH76 1 2

CY76 1 2

FH76 2 1 1

Vt. Yankee SH76 1 1

CY76 3 2 1 ,

FH76 5 2 2 1

Feach 5cttem SH76 2 4 4 2
CY 7 6 6 2 1

FH76 3 1

Pilgrim SH76 1

CY75 3 1 1

!

i

_ _ . -
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Table 8(::nt'd)
SWR LER Frequencies

Sersennel Er*:e Peccedural ErrerStation Peried 0:ers:::ns Maint. inv..A .-? c ers:: ens sain:. Env. i -F
FH76 1

Cooper SH76. 1 6 1
CY76 2 6 1

FH76 8 9 3 1
Hatch SH76 6 3 1

CY76 14 12 1 3 1

FH76 9 5 4 1 ,

IBrunswick SH76 4 4 1 1
CY76 13 9 1 4 2

FH76 3 4 1 4
Cuane Arnold SH76 2 6 3

CY76 5 10 4 4

FH76 6 4
Fit:;atrick SH76 1 1 1 2 2

CY76 7 4 1 1 2 2

FH76
Lacrosse SH76 1 2 1

CY76 1 2 i

|

_ _ _ _ _ _
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c. Sumarv of Results

Table 9 su:mari:es, by A, B, and C, and I-secres for SWR
LERs determined frem the analyses cf the previcus sections.

Table 9

Sumary of Licensee Performance Analysis: BWR LERs

Total LERs
Statien Perscnnel FH75 SH75 CY75

Dresden C C C C
Humboldt Bay A B A B

Big Rock *Pt. B B C C
Oyster Cr. B B B B

Nine M. Pt. 1 B B B B

M111stene 1 B B B B

Quad Cities B B B B

Monticelic B A B A
Vt. Yankee B B B B

Peach Bett:m B A B B
Pilgrim B B A B
Cceper A A B A
Hatch C C B C
Brunswick Z B C B B

Cuane Arncid B B B B
Fitzpatrick A A A A
Lacrosse B A B B

0. Overall Perfer ance .veasures

In order to cbtain an overall performance reasure, the individual
perforcance measure Z-secres were c:: tined in the feilcwing way. Infra::icn
and deficiency Z-scores were c::cined by weignts in a ra:ic of S:1 in cr:er
to obtain an eversti sc:re f r ncnc:.cliancas. Bis sc:re was : hen c:::ined
in a ratic of 3:1 with the Z-secre for LERs. At each stage wnen a weign:sc
sum is calcula:ed, the sum is normali:ed by dividing by tne scuare r:ct of :ne
sum of scuares of weights. Accendix 3 describes a sensitivity s udy of the
chetce of weignes. De overall perfcr:ance measures are a::uia:ad in
Chapter III.
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Sensitivity Analysis of Weighting Factors>

The overall licensee performance measure, expressed as a Z-secte, is
obtained by taking a linear c:muinaticn af the Z-scores fcr infractions,
deficiencies, and LERs'. Table 1 shows the weights used in this ifnear
combinaticn and the prcducts of the weights, which is the resulting effect
on the overall Z-scere. Note that the weights are scaled so that their
sum of squares equals 1.0. This is so that.the overall Z-secre will be
comparable to the standard normal distribution. Thus, frem Tacle 1, an
increase in IINF by 1.0 results in the overall I increasing by 0.93;
20EF increasing by 1.0 results in a 0.19 increase in overall Z; and the
effect of ILER on overall I is 0.32.

Table 1

Weights en I-Scores and Resulting Effect en Overall I-Sc:re

Performance ideasure Wt 1 Wt 2 Wt 1 x Wt 2
Infractions (ZINF) 5/ N/Y5' O.93

3/ VTO
Ceficiencies (ZCET) 1/ T/ESI 0.19

LERs (ZLER) 1/ N/HI 0.32

The choice of weights is based on fudgments as to the relative imper-
tance which shculd be attached tc devia:1 ns frc= average perfer:ance in
the three perfor ance measures, and as such is to scce extant arbitrary.
For the sake of c::parisen, sc=e alternative weights are illustrated in
Table 2. The effect of any other encice of weignts can be readily evalu-
ated by folicwing tne format of Table 2.

The effects shcwn in Tables 1 and 2 are in terms of Z-sceres. The
effects in terms of the frecuencies of n:nc:xcliances and LERs are cbtained
by recalling that I-secres are essentially num:ers of standard cavia:1ons
above or below the ncainal frecuencies. For c:enting data, and the poiss:n
distribution, the standard deviation is the square eco: of the nc=inal. As
described in Appendix A, ncminal ncnc:=pliance and LER frequencies are not
constants, but ratner functions of such varia:les as inspecticn hcurs, age,
and Regicnal Office. Mcwever, scme r: ugh averages can be used to get an
idea of the sensitivity of overall I to ncnc:mpliances and LERs.

Infraction frequencies, for both PWRs and 3%Rs average 1 about 1.3
infracticns :er 100 inspection hours. Average ins:ectica hours for CY75
was abou: 1200 hcurs, so the average nc=inal frecuency of infracti:ns is
about 16. Thus, the stancard devia:icn is accu: 4 Fr:m Table 1, nen,
it is seen that a decrease of one infracticn will result in an increase
in overall I of 0.93/* = 0.23. Thus, it wculd take a swing of at Isast
5 infracti:ns :c =cve an overall I-sc:re fr:m an A := a C, for ext ;ie.

i

I

l

!
.

|
<

__ _ ,_.



. .. _ .

Appendix 3

-2-

I
Table 2

Aiternative Weights en I-Secres and Resultir.g Effects en Cverall Z-!ccre
! Perfe mance Measure Wt. 1 Wt 2 Wt 1 x Wt 2

A ZINF 2/ 6 0.85
3/ VIO

ZOEF 1/ 6 0.42

ZLER 1/ VTO 0.32

8 ZINF 8/ vif 0.94

ZDEF 1/ VII 0.12

ZLER 1/ (T6 0.32

. C IINF 2/ V5- 0.s3
1/ {T

i ZOEF 1/ V T 0.32

ZLER 1/ (T 0.71
I

D ZINF 5/ V2T 0.s9
1/ {T

ZOEF 1/ VYI 0.14

ZLER 1/ (T 0.71
.

E ZINF 8/ (G 0.70

IcEF 1/ (6T 0.69

ZLER 1/ (T 0.71

,

l
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Nominal deficiency frequencies varied over Regicns and reacter ty;es,
but, averaged abcut 9 ;er station cver the year. Thus, the effect of a
decrease of one deficiency is to increase overall I by 0.19/3 = 0.05.
Only in marginal cases ceuld a swing of a few deficiencies result in the
overall I-score moving frcm one ca:egory to anc:her.

The average number of LIRs varies considerably, but a rough overall
average of 6 LERs is adecuate for use in evaluating sensitivity. For this
average, a decrease of cne LER results in an increase in overall I cf
0.32/ s6I = 0.13. Thus, an LER has abcut twice the effect of a deficiency
and half that of an infraction. These relative weights are felt to be
reasonable and appropriate and for these reasons were used.

1

1

\ .. . _ .. . _. .
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IN0!VICUAL SITE RATINGS

From The

IE E?iPLOYEE SURVEY CN EVALUATICN CF LICENSEES

Background

This report documents the " Individual Site Rating'' portion of tne

"IE Employee Survey on Evaluation of Licensees" that was condue:ed in

the fall of 1977. The pur;osa of tnis survey was to solicit the views

of employees of the Office of Inspection and Enforcement (II) on a vari',ty

of subjects rela:sd to Licensee Perfor .ance Evaluaticn (L.:E). For severa.

years, IE has been attemcting to develcp a method of identifying those

licensees wnese level of performance (as measured principally, but not

solely, by compliance) requires improvement.

A persisten: IE staff criticism of early in-house ef#crts :: develco

an LPE methodology was :nat preposed quantitative rating senemes did not

capture the subjective judgments of those Regional emoloyees familiar wi:n

the s:ecific licensed activities. This questionnaire was deve10ced as are

way of resconding to that valid criticism. In addition :s asking a num:er

of ques:1cns on :ne advisability and mecnanics of ::nducting evaluati:ns

of licensees, the cuestionnaire als asked eacn Regicnal res:cnden: :: evaluate

each of the sitas he was familiar nith in : erns of i s overall safe y and

a numcer of otner factors. This recort sumari:es :ne results of :nese

ratings.

A survey instrumen; was precared and s atistical calcula:icns were

perfer ed D Hay Ass:cf ates under 1RC Purchase Orders :A-77-1322 and

DR-77-E631. Af ar tne cuestionnaire was devel ;ed 41:n significan in:u:

from :ne IE s:sff, it was distribu:sc by *E to all 10:r cria e staff

i
| memcers direc-ly ass 0ciated wf:n ne ins:ec-icn Of ::ers-ing ;cwer reac::rs,
i
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including both Headquarters and Regional emoloyees. To encourage candor

and to c:mply with the privacy Act, respondents were asked not_ to sign

their names to the questionnaire ar.d all rescenses were mailed directly

to and complied by Hay Asscciates.

Use of Site Rating Infenation

The views 5;11 cited in this questionnaire constitute predecisional

opinions that are intended primarily to c:ntribute to the develecment of

a methodology for evaluating NRC licensees. For this and several other

reasons, the site * rating information may not be appropriate for release

to the public. Althougn :ne infor ation is untested, unvalida:ed, not

directly related to licensee ccmc11ance with NRC requirements, and unreviewed

by licensees, it may be of scee use to IE management in gaining insignes in%c

the perceived safety at the 45 c; era:ing pcwer reactor sites licensed by

NRC. Scme of the inf:rmation may provide addi icnal f aights :na: 4111

help identify inspection pr gram imorovements or form the casts for managa-en:

c nferences with licensees. Fce these latter ;ur;oses, the infor ation

3.cu14 be used with s:me discretion and with an awareness of its limita:i:ns

noted above.

The results of :ne sita rating infomation are ;resen:ed in sumary

form to adhere to One requirements of the privacy Act by preventing tre

specific resconses of any single individuals to be identified.

Survey Daccedures

The questionnaire nas distribu:ed to all emoloyees of II ass:cined

41:n the ins;ecticn '' erating ;cwer react:rs. In ra ing s:ecific sites,

Regional respencen s were a:ked to " rate sites you feel you '<now enougn a: cut

:o evaluate. Some of your kncwledge of taa site snould have teen

ga:nared since January 1975.'

)
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Respondents were asked to rate each site they were familiar wi n by

, filling out a two-: age secticn of tuestiens (see Figures la and lb cn the

folicwing pages).' The first eleven :uestions fer each site asked tne

res;cndent to assess the safety of ne site in terms of its overall safety

(question 1) and in terms of ten additional fac:crs (questions 2 - 11).

For each of these eleven ratings, the respendents were asked to " draw a

line indicating hcw safe you think tnis site is." A scale labeled " SAFETY"

was provided for :nis purpose. The encpoints of this safety scale were

labeled "ACCEPTA % E" and "EXCEPTICNAL." The follcwing definitions were

provided:

1. Safety - the degree u wnicn the licensee ;re:ects :ne

public agains ex:csure to radiation resulting frem :ne licensee's use of

nuclear materials.

2. Accactable - barely safe enougn = te ;ermit ad n =ntir.ue

ocerating.

3. Excepticnal - having a vir.ual absence of risk.

The ''ac:ec:acle' endpoint was so labeled because all plan s currently

per:iitted := c: era:e my ?iRC nere cresumed = :e a: least :arginally

satisfac :ry. In the event a res;cncen ::nsidered a plan less tran
dacceptable," a space for narrative c:mments a: cut ::e safe y of eacn si:e

was provided (question 13).

Res:cncents were asked to describe their Own level of kncwitcge

of the site,1:entify anetter they were the princi:a Ins:ec=r 'or One site.
'

and indicate hcw recently they had inspec ad the si a (questi:ns 12 - 13).

Anc:ner question (15) as<ed for a c::caris:n of the site's recuirements

- _ _ _ _ _ _
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I Figure la: Sample Rating Page 1

OPERATING StrE: NAME:
.

DCCKET NO.:

Considering 23 you know about this site, what overa!! Ism,i ulety rating would you 3:ve to it? Draw a line indicat:ng
how safe you think this ute is.

SAFETY

ACCEPTA8LE EXCEPTIONAL

1. Oversa safety j.
.|. . .. ... . . ... . . . . . . . . . .

Drsw a line indicating how safe you feel th:s site is in terms of the failowing factors:

.

SAFETY

ACCEPTA8LE EXCEPTIONAL

Genen1 att:tude of plant personnel
toward:

1 Maintenance of safety j. . . . ... .. . . . . . . . . . . . .{
3. Coccerstion with NRC [............ .[

. . . . . . . . .

4 Teche: cal corncetsace of f.......
.|plant persoccei

. . . . . . . . .'

f. Quality of des 1gn. ;onst!'Jction.
{. .{

. .. . . . . . . .

components

6. Ad=1:::st 2:1ve controls '

.Ii. .
.. .. . . . .

i

7 0; erst: ens
[. .{

. . . . . .

3. E=er;ency ;iann:ng
.;. . . . .

9. Radiation protec:: ort and f.
.|

. . ..... . . .

Control

10. SaleTcards [. . . .I. . . . . . . . . . .

i 1. Quality ususace . . . . . -
. .

' .'

1
1

. . . .
_ . . . . _ . . _ _ _ . _ _ _ . _ _ _
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Figure Ib: Samole Rating Page 2

12. How well do you know tras site and its safety daracteristics:

HAROLY EXTREMELY
AT ALL WELL

1 2 3 4 5 6 7

13. Are you the Pnncipal Inspector for a reactor en this site?

Y.e O
No O

14. About how many rnonds ago dId you last inspect dis site? monds ago.

15. The NRC requirements that tFas ute must feilow are:

MUCH LESS DEMANDING MUCH MORE DEMANCING
TNAN THOSE OF QTHER THAN THCSE OF OTHER

SITES SITES

1 2 3 4 5 6 7

16. Have there been any changes 6 de over2il safety of d:s site unce January 1977, dat have :aused its' safety :evel to
a:ar.ge? (Check one)

1. No change in safety at site

2. Safety siigntly improved

i 3. Safety suestantially improved
i

4
,

Safety stigntly worse

| S. Safety substanttally worse

6. Don't know
I

L7 [f a dange is saf?'.y !evel cc:u: red. ;icase descnbe :t bnetly.

I
I

t'

I

13. Are dere other things we shculd cces:dar scout de s fery of dis ute?

Yes b
Na C

If yes. ;icase explain:

|
1-

I
I

! [( dts is de 'ast site you are annt,;! ease :ura. to page fa and :cmplets r.e questenna:re. |'

,
. . . ..

. _ _ _ . . _ _
.
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with those of otner sites in terms of being more of less demanding. Finally,

respondents were asked to indicate whether site safety had changed since

January 1977, to describe how it had changed, and to a6' any o;.her cements

relevant to the safety of the site (questions 16 - 18).

In additica to rating each site they were familiar with, all res:endents

were asked to assess the safety of a fictitious site that was defined as

the average of the 45 cperating nuclear reactor sites in the U.S. This

section was included to provide a means of calibrating one responses of

employees frem different Regional Offices.

Cemcutational Procedures

All sita safety ratings were c:nverted to digital scores by manual

measurement and recording of the rescenses :: the " draw a line" questions.

The ratings of the * typical sita" were similarly reduced to digital form.

Nan rating secres for each site were then calculated. Ccmcarability was

a major concern in e mcaring ratings of sites in varicus Regions, because

pecole in cne Region were generally unfamiliar with and did not rate sitas

in Regicns other than their own. To compensate for potential differences
I in ratings tetween Regions, each persen's racing of each site was raised or

icwered based ucon now his rating of the "ty 1:31 sita" c meared to the

average of all res:encents' rating of the " typical site." This linear

" rubber band" transfar i makes the ratings of sita safety ccmcarable acmss

all raters and Regicns. These adjusted sita. ratings were reconverted to

a grapnical format f:r disclay.

Averages for the numerical res;enses to other site rating cuestions aere

also calculated, and res;cnses :: tue narrative sita rating tuestiens were
parachrased.

(

__
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Results-

Ratings of the " typical site," shcwn in Figure 2, illustrate the format

used to present sita ratings. The too of the rating sheet deoicts the safety

ratings of the site in terms of overall safety and the other ten safety

ictors, all shown on a scale of " acceptable" to " exceptional.* The squares

shown on the scale for each factor represent the mean rating, and the two

circles on each scale represent the high and low ratings for each factor.

As shcwn in Figure 2, the typical site is rated somewhat more than halfnay

between acceptable and exceptional, and ratings of tne tan individual safety

facters are in the same range. The perceived weakest areas, by a small

margin, are Quality Assurance. Emergency Planning, and Acministrative

Controls. For the typical plant, the range of responses covers the entire

scale for almost every factor. The ratings of the typical site reflect
the judgments; of 94 persons.

)

Because the typical site is fictitious, it did not receive ratings for

tne " familiarity of the raters with sita." the " average numcer of morths

since estars' last inspection," or ne " stringency of requirements for site."

Of the 94 ;ersons rating ne average sita, 72 ex::ressed coinions on

the " change in site safety sinca January 1977." Most ::eople felt that

sita safety had either improved sligntly (39) or substantially (4), wnile

abcut 40 percent (23 people) falt there was no change. Only one person

thought that safety at the typical sita had become worsa since January 1977.

There were no narrative cemente solicited or offered abou: the safety of
the typical site.

The means and standard deviations of the adjustad "overali safety"

ratings are shown by Regicn in Figure 3. The mean adjus:ad safety rating

for esca Region is indicatad by the scuare and the arrows reoresen: :ne

associated standard ceviations. These results confirm tnat :nere are

(
;

. . . _ .. . . . . . . . _ .
.

. _ _ .
-
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Figure 2: Rating of tite Typical Site DOCKET NUMBER 50-999

ACCIPTABI.I ZXCEPTIONAL
RATING CATEGORIES

U V
OVERALL SAFET/ : 2 :

fATTITUDE TOWARD SAFET( ::

COOPERATION WITH NRC e :
IECHNICAL COMPETENCE e

fQUALITY OF DESIGN, ETC. 3 -

ADMINISTRATIVE CONTROL '
:

OPERATIONS r

EMERGENCY PLANNING 'c

RADIATION CONTROL c :
SAFEGUARDS e t

~

!OUALIT( ASSURANCE c -

NUMBER OF PEOPLE RATING SITE = 94

3/4
FAM(.;LI ARITY OF RATERS WITH SITE (CN 7 PoplT SCALE) =

' = HARDLY AT ALLS 7 = EXTREMELY WELL).

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION = N/A

ST3;:NGENCY OF REQUIREMENTS FOR SITE (CN 7 POINT SCALE) = N/A

/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=L

ICICATIONS OF CHANGE IN SITE SA.:ETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFET(.................. 28

2 = SAFETY SLIGHTLY IMPROVED............. 39

3 = SAFETY SUSSTANTIALLY IMPROVED........ 4

4 = SAFETY SLIGHTLY WORSE................ I

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES !!! SAFET( AND OTHER SAFETY
CONSIDERATIONS

.

~ i
-
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FIGURE 3: AVERAGE SITE RATINGS BY REGION *

Acceptable Exc'eptional

7 7
Region 1

(16 sites) C >
'

Region 2
, - ~

(9 sites) ' ~ '

Region 3
w, -

(12 sites) ' - "

Region 4
> ~ y(4 sites) ' -

Region 5
, _

,

(4 sites)
- ,

* Squares indicate regional eans of adjustad "overall safety" ratings.

Arrows recresent standard deviations.

\

.

.

.. _ _ _ _ _ _ . _ _ _ . _ _
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.no substantial differences in the average ratings between Regions after

each individual's ratings are adjusted to account for his assessment of the
* typical site.

The means for the three large regions (1,2, and 3) are virtually
the sa:re. Those for the smaller Regions (4 and 5) are slightly greater as
are the standard deviations.

Rating information for each of the 45 sites is provided as Appendix

A separate page is devoted to each site. As noted earlier, the squares on

each safety scale indicate the mean rating, and the circles indicate the

range of responses. The narrative corrrrents represents a paraphrasing of

observaticns from*various persons whicn are not necessarily consistent wim

each other or with the quantitative rating infor::ation at the top of the
| form.

This infornation may be useful not only for developing evaluation

methodology, but also for providing insights into the perceived levels or

site safety, specific strengtts and weaknesses at each site, overs 11 trends

toward improvement or degradation of performance, and possible

improvements in inspection strategies.

I
,

. . _ _ - _ _
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APPENDIX A

INDIVICUAL 5ITE RATINGS



SITE Beaver Valley

DOCKET NUMBER so- m

1
ACCIPTABC EXCEPTIONAL !

RATING CATEGORIES
|V VOVERALL SAFETY : 0
1"
'

ATTITUDE TOWARD SAFETY : "
:

COOPERATICN WITH NRC : : |

~~ [TECHNICAL COMPETENCE :

QUALITY OF DESIGN, ETC. -,

[ADMINISTRATIVE CONTROL : :IOPERATIONS :

EMERGENCY PLANNING 'N
1RADIATION CONTROL c

SAFEGUARDS C ^

/QUALIr/ ASSURANCE : :-

NUMB 2R OF PEOPLE RATING SITE = 13

FAty:LI ARITY OF RATERS WITH SITE (CN 7 POINT SCALE) = 5.3
L. * HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION =

ST3{NGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) =. I5

(7 = MUCH LESS DEMANDING T-FAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATICNS OF CHANGE IN SITE SAFER / SINCE JANUARY 1977

1 = NO CHANGE IN SAFET/.................. 2

2 = SAFER / SLIGHTLY IM? ROVED............. 0

3 = SAFETY SUBSTANTI ALLY IMPROVED. . . . . . . . I

4 = SAFET( SLIGHTLY WORSE................

5 = SAFETY SUBSTANTIALLY WORSE...........

NARRATIVE STATEMENTS OF CHANGES IN SAFET/ AND CTHER SAFET/
-CONSIDERATIONS

Staff ts experienced. CA con::ols impesved. Staf f is i=p;cving. 3 cgs are being
verked cu: of equipmen: and ad=1:14::a:1 e con:::1s. ?lan: =asa g e=en: has i:p::ved.,

| Secu:1:7 has imp ved vi:h i::: eased require:en:s. 5:aff sti" laarting.
i
1

)

- _ _ __
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calvert Cu us
SITE

DOCKET NUMBER' ~3I7

ACCEPTABLE EXCEPTIONAL.

. RATING CATEGORIES
U V

OVERALL SAFETY : :~

[
ATTITUDE TOWARD SAFETY : :

[
COOPERATION WITH NRC :

TECHNICAL COMPETENCE : --

/QUALITY OF DESIGN, ETC. : :

[ADMINISTRATIVE CONTROL : :

OPERATIONS :

EMERGENCY PLANNING :
~

RADIATION CONTROL "

Z
SAFEGUARDS : ;

QUALITY ASSURANCE : t

NUMBER OF PEOPLE RATING SITE = 15

FAM(1 = HARDLY AT ALL, 7 =H SITE (ON 7 POINT SCALE) =
47ILIARIT/ OF RATERS WIT

EXTREMELY WELL)
''

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =
$'

STrNGENCY OF REQUIREMENTS FOR SITE (CN 7 POINT SCALE) =

/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCH MORE DEMANDING THAN THOSE OF OT' in SITESI
=%

INDICATIONS OF CHANGE IN SITE SAFET/ SINCE JANUARY 1977

1 = NO CHANGE IN SAFET(.................. 6

2 = SAFET/ SLIGHTLY IMPROVED . . . . . . . . . . . . . 5

3 = SAFETY SU3STANTIALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY WORSE................ I

5 = SAFETY SU3STANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFET/
CONSIDERATIONS

Management more: attantive as a result of enfor: ament c0nference. An imccriant
staff memt:er is anti-NRC and anti-;A. Security is .im::r0ved. Inis si:a dcasn't
co more for safety tnan meet minimun requirements. Em:nasis is u;:cn cc:mercial
oceration; attitude tcward safety is that meeting NRC requirements literally is
sufficient.



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

SITE connecticut Yankee

DOCKET NUMBER 50-213

ACCEPTABI.Z EXCEPT!CNAL
RATING CATEGORIES

OVERALL SAFETY 2*

ATTITUDE TOWARD SAFET/ *

1:COOPERATION WITH NRC : -

TECHNICAL COMPETENCE ^

QUALITY OF DESIGN, ETC. :

ADMINISTRATIVE CONTROL :
OPERATIONS T ~ -

EMERGENCY FUNNING - 2 :-

RADIATION CONTROL : :
~

7'
SAFEGUARDS * *

QUALITY ASSURANCE :

NUMBER OF PEOPLE RATING SITE = 9

J
FAtj{LI ARIT/ OF RATERS WITH SITE (ON 7 POINT SCALE) =

'

'

L = HARDLY AT ALL, 7 = EXTREMELY ~WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =

ST3INGENCY OF REQUIREMENTS FCR SITE (CN 7 POINT SCALE) =
*

Q = MUCH LESS DEMANDING THAN THOSE OF OTHER SITES 4

/ = MUCH MORE DEMANDING THAN THOSE OF OTHER SITES 1

INDICATIONS OF CHANGE IN SITE SAFET/ SIN i |ANUARY 19II

1 = NO CH AN G E I N S A FET( . . . . . . . . . . . . . . . . . . 7

2 = SAFETY SLIGHTLY IMPROVED............. I

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY WORSE................ 0

5 = SAFETY SUBSTANTIALLY WCR'SE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFET/ AND OTHER SAFETf
CONSIDERATICNS

Overall safety snould be 1.wroved a t.te c mplation of ongoing design recuirement
and license condition upgrading.

_ _ _ _ _ _ _ _ _ _ _ l
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SITE Fit:catrick

DOCKET NUMBER 5a-333

ACCEPTABLZ EXCEPTICNAL
RATING CATEGORIES

OVERALL SAFET( 0

.I
O

ATTITUDE TOWARD SAFET/ : :

iCOOPERATION WITH NRC : :

TECHNICAL COMPETENCE : :
\QUALITY OF DESIGN, ETC. : :

ADMINISTRATIVE CONTROL : :
OPERATIONS :

-

EMERGENCY PLANNING : :

RADIATICN CONTROL 0 :

SAFEGUARDS c - -.

QUALITY ASSURAttCE 2

NUMBER OF PEOPLE RATING SITE = 11

5.0.CA = HARDLY AT ALL, 7 =H SITE (CN I PC NT SCALE) =LI ARIT( OF RATERS WIT
EXTREMELY WELL

AVERAGE NUMBER CF MCNTHS SINCE RATERS' LAST INSPECTICN = I'I'

'5
ST {NGENCY OF REQUIREMENTS FCR SITE (GN 7 POINT SCALE) =

7 = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFET/.................. A

2 = SAFETt SLIGHTLY IMPROVED . . . . . . . . . . . . ._ 6
3 = SAFETY SU3STANTIALLY IMPROVED........ 0

4 = S A FETf S L I GHTLY WO R S E . . . . . . . . . . . . . . . . O _.
5 = SAFETY SUBSTANTIALLY WORSE........... 0

NARRATIVE STATEMENTS CF CHANGES IN SAFET( AND OTHER SAFET/
CONSIDERATICNS

Plant has a new ocerat:r (?ASNY) that accears to ' ave made ir.cravemr n:s. Is
increased management attenticn to :erations. New security precedu'es are in
effect. New management has 1:creved ace.nical c:meetence and manag men: no
administrative controls. Cesign has been mcdified to sdd safety sy. tare. ixcellent
fire protection and security systems. Management i :rovements nc a:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ - - _ _ _ _ - _ - - - - _ . _____ -



SITE Giand

DOCKET NtJMBER 30-2 "

ACCEPTABLE EXCEPT!CNAL
RAT.ING CATEGORIES

7 7OVERALL SAFET/ ~

!ATTITUDE TOWARD SAFETY : ;

\COOPERATION WITH .'IRC r :
|

TECHNICAL COMPETENCE O O

QUALITY OF DESIGN, ETC. /~
0

ADMINISTRATIVE CONTRCL \
:

OPERATIONS 2 !
~

EMERGENCY PLANNING /2 0
IRADIATION CONTROL 0 :
/~SAFEGUARDS ? :

DUALIT( ASSURANCE ? 2

NUMBER OF PEOPLE RATING SITE = II

fat {LIARITY OF RATERS WITH SITE (CN 7 POINT SCALE) =
3#

= HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMSER OF MONTHS SINCE RATERS' LAST INSPECTION * *

ST8{NGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) = 3'
(7 = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI|

=
i

|

INDICATIONS OF CHANGE IN SITE SAFET/ SINCE JANUARY M77

1 = NO CHANGE IN SAFET(.................. 9

2 = SAFET/ SLIGHTLY IMPROVED............. 0

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY WORSE................
0

5 = SAFETY SUESTANTIALLY WORSE........... 0

. NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFET/
CONSIDERATIONS

The plant is old, s:::all, and run safely.

!

I



_ - .. _ . -_

SITE Indian Point

DOCKET NUMBER
S -0 3

RATING CATEGORIES
U U

OVERALL SAFETY : :
*

\ATTITUDE TOWARD SAFETY : :
#

COOPERATION WITH NRC : :

\
TECHNICAL COMPETENCE -t :

QUALITY OF DESIGN, ETC. 1 0

/ADMINISTRATIVE CCNTROL : :
\OPERATIONS : :

EME.'1GENCY PLANNING : :
RADIATION CONTROL 0 :~

SAFEGUARDS : :
/

QUALITY ASSURANCE --'
:.-

NUMBER OF PEOPLE RATING SITE = 13

fat %LIARITY OF RATERS 'dITH SITE (CN 7 POJNT SCALE) = 5.S
L. = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN = 5.S

STr NGENCY OF REGUIREMENTS FOR SITE (CN 7 POINT SCALE) =
'

L. = MUCH LESS DEMANDING THAN THOSE OF OTHER SITES,
/ = MUCH MORE DEMANDING THAN THOSE OF OTHER SITES 1

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 4

2 = SAFETY SLIGHTLY IMPROVED............. A

3 = SAFETY SUBSTANT! ALLY IMPROVED........ 3

Il = SAFETY SLIGHTLY WORSE................ 0

5 = SAFETY SUBST/.NTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

Indian Point Unt: 3 is sucerior in all respects :: Unit 2. ;rimarily tecause of its
management c:ntrols and personnel. C nsideratie recent attention to ?P, safeguards,
and other areas Of " nit 2 c:erations has resulted in consideracia u: grading.
Radiation health controls have improved. Recent ;roblem witn instrumentaticn. Oces
not have a CA plan meeting current recuirements. Unit 3 ratad higher tnan Unit 2
:ecause PASiiY management tettar than :nat of con. Ed. Significant recent im-
;rovements in anagemen c:ntrol. Cor; crate management attitude continue [:o limit
effectiveness Of site management. Need : c:ntinua more frequen: ins:ections
by our :es; ins:ectors.

_

_ _ _ , _ .. _ _ .
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SITE M*fa' Y8ake*

DOCKET NUMBER 50-309

ACCIPTABI.E EXCEPTIONAL
. RATING CATEGORIES

U VOVERALL SAFETY ~
: :

ATTITUDE TOWARD SAFETY : 2

COOPERATION WITH NRC /
s

TECHNICAL COMPETENCE 1
: 0

QUALITY OF DESIGN, ETC. 'l
: 0

ADMINISTRATIVE CONTROL : :

OPERATIONS - -
2

EMERGENCY PLANNING. : : :
RADIATION CONTROL 0 ""

:

1SAFEGUARDS ? :

QUALITY ASSURANCE : C :
NUMBER OF PEOPLE RATING SITE , 10

FAf)"LIARITY OF RATERS 'dITH SITE (ON 7 PO{NT SCALE) =
*

L. = HARDLY AT ALL, / = EXTREMELY ~ WELL>

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION *

ST3f NGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) = 3.5(,
/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI!

=

1

[NDICATIONS OF CHANGE IN SITE SAFEW SINCE JANUARY 1977

1 = NO CHANG E I N SA FETY . . . . . . . . . . . . . . . . . . _ 3
2 = SAFETY SLIGHTLY IMPROVED............. 0

3 = SAFETY SUBSTANTI ALLY IMPROVED . . . . . . . . O

I4 = SAFETY SLIGHTLY WORSE................ 0 '

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

The cleanliness of this plant reflects a price of cwnershic and indicates na: y
pecple working at a good plant. QA plan was recently a: graded.

_ _ _ _ _ _ _
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SITE Millstone

DOCKET NilM3ER 50-245

ACCEPTA31.E EXCEPTIONAL.

RATING CATECORIES
U VOVERALL SAFETY '

:

ATTITUDE TOWARD SAFETY E
: ?

COOPERATION WITH NRC : 2 --*
TECHNICAL COMPETENCE t :fQUALITY OF DESIGN, ETC. ? ?

ADMINISTRATIVE CONTRCL \
? ?

0FERATIONS \*

EMERGENCY PLANNING 0 0

fRADIATION CONTROL 0 0

SAFEGUARDS ? O

CUALITY ASSURANCE : :

NUMBER OF PEOPLE RATING SITE = 20

. cat {LI ARITY OF RATERS WITH SITE ION 7 PolNT SCALE) =S.O

_ = HARDLY AT ALLS / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION =

ST NGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) =
'

= MUCH LESS DEMANDING THAN THOSE OF OTHER SITESg
k / = MUCH MORE DEMANDING THAN THOSE OF OTHER SITES 1

[NDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 9

2 = SAFET/ SLIGHTLY IMPROVED . . . . . . . . . . . . . 5

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY WORSE................ 0

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

Unit 1. an old 3WR. is ened icwer than Unit 2. Awareness of safety has increased.
The different units cperate relatively independently. and eaca has a different
vendor. I.: proved security arrangements. Plant lacks full sacarstion and fire
protection systams. Rad waste system undersi:ed. New QA cesani:ation seems
sligntly better.

___ _ -
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SITE N1"' Mil' F '"*

DOCKET NUMBER
S -220

ACCEPTABLZ EXCEPTIONAI..

RATING CATEGORIES

OVERALL SAFETY C :
N

ATTITUDE TOWARD SAFETY .

/ .

|COOPERATION WITd NRC -: : '/TECHNICAL COMPETENCE ?

NQUALITY OF DESIGN, ETC. t 2-

ADMINISTRATIVE CONTROL t :

OPERATIONS T ~'
:/EMERGENCY PLANNING ? :

\RADIATION CONTROL C

\SAFEGUARDS c :

fQUALITY ASSURANCE : -

NUMBER OF PEOPLE RATING SITE = 13

FAI ;:LIARITY OF RATERS 'd!TH SITE (ON 7 POINT SCALE) = #3
" HARDLY AT ALL, / = EXTREMELY WELL)..

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN = 10.0

ST ::NGENCY OF REGUIREMENTS FOR SITE (CN 7 POINT SCALE) =
*

./ = MUCH LESS DEMANDING THAN THOSF. OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI|
=

|
,

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977
l1 = NO CHANGE IN SAFETY.................. Il

*
!

2 = SAFETY SLIGHTLY IMPROVED............. 0

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY WORSE................ 0
|

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATICNS

Plant was acersted by for er fossil plant people; they have not yet bec me nuclear
peccle. This is an aid plant, but its engineering. layout, and construction are gccc.
Oc not have enough on-sita plant su::ce except in coeraticns. Security :regram
excellent. Plant deficient in system secaration and high pressure inspection
systems. Conservative a:proach to c;erations. Plant staff has been stacle. Plant
has experienced SWR cperst:rs.

_ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _
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Oyster Creekgg

DOCKET NUMBER 70-219

RATING GTEGORIES

OVERALL SAFET/ : :

$ATTITUDE TOWARD SAFET/ : :

COOPERATION WITH NRC : : :

TECHNICAL CCMPETENCE L: :

QUALIT( OF DESIGN, ETC. ~
: :

ADMINISTRATIVE CONTROL : :

OPERATIONS 0 -

'
'

EMERGENCY PLANNING : :
RADIATION CONTROL 5 -

SAFEGUARDS 0 :

00ALITY ASSURANCE C :

NUMBER OF PEOPLE RATING SITE = I4

FAM"LIARIT/ OF RATERS WITH SITE (ON 7 POINT SCALE) . 4.5
(. = HARDLY AT ALL, 7 = EXTREMELY WELL).

AVERAGE NUMSER OF MONTHS SINCE RATERS' LAST INSPECTICN =
*

ST NGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) = *

7 = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMCREDEMANDINGTHANTHOSEOFOTHERSITESI
*

IllDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFET(.................. 5

2 = SAFET/ SLIGHTLY IMPROVED . . . . . . . . . . . . . 5

3 = SAFETY SUSSTANTI ALLY IMPROVED . . . . . . . . 0

4 = S A FET/ S L I GHTLY WO R S E . . . . . . . . . . . . . . . . 0

5 = SAFET/ SU3STANTI ALLY WORSE. . . . . . . . . . . O

IIARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFErf
CONSIDERATIONS

Security should be ucgraded (guard force and surveillance). ?tew Ocerating
;.9:edures and mair.:enar.ce systems have imcreved safety. CA crogram has teen mere
fully imolemented. As an early 3'4R. plant has innerantly different safety
characteristics. Facility management has not endersed in princicie a ccccrenensive
management centrol system. They :anc tc just meet the mini um requirements.
Cesign review of :.11s plan was deficient. Plant was built at minimum ces .
Rad waste. fire cr:tection. and system secarstion are inacecuate. Cor; crate
management nas firs: hand kncwledge of plant.

_ _ _ . . _ .. -



SITE Three Mile Island

DOCKET NIMER 50-289

"
RATING CATEGORIES

OVERALL SAFET( : : :

IATTITUDE TOWARD SAFET/ : :

'ICOOPERATION WITH NRC : :

dTECHNICAL COMPETENCE : :

QUALIT/ OF DESIGN, ETC. :
T

ADMINISTRATIVE CONTRCL *: .-

OPERATIONS : :
EMERGENCY FLANNING : :

RADIATION CONTROL : :

/
SAFEGUARDS e : -

T
CUALITY ASSURANCE : :

NUMBER OF PEOPLE RATING SITE = la

$'
FAI)"LI ARITY OF RATERS WITH SITE (ON 7 POINT SCALE) =U. = HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSFECTION , 6.6

'I
STS/NGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) =

L, = MUCH LESS DEMANDING THAN THOSE OF GTHER SITES,
/ = MUCH MORE DEMANDING THAN THOSE OF OTHER SITES)

INDICATIONS OF CHANGE IN SITE SAFET/ SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 9

2 = SAFETY SLIGHTLY IMPROVED............. I

3 = SAFET/ SUSSTANTI ALLY IMPROVED. . . . . . . . 0

4 = S A FET/ S L I GHTLY WO R S E . . . . . . . . . . . . . . . . 0
,

3 = SAFET/ SUBSTANTI ALLY WORSE. . . . . . . . . . . O

NARRATIVE STATEMENTS OF CHANGES IN SAFET/ AND OTHER SAFET/
CONSIDERATIONS

Sation and unit sucerintendents are new. Security has imcreved. This i s fi rs t
31W plant of curn nt generation. Management c:ntrol during construction was
ceficient. Management control e in coerations is streng. Overall site safety may
decrease because staff has become dilutad with t.te licensing of Unit 2.

I
I



. - _ _ - _ _ _ _ _ - _ _ _

SITE Salem

DOCKET NUMBER 50-272

ACCEPTABI.E EXCIPTIONA!.
. RATING CATEGORIES
! 7 7| OVERALL SAFETY : C

ATTITUDE TOWARD SAFETY : :

COOPERATION WITH NRC ~: :

TECHNICAL COMPETENCE ~/~: :

QUALITY OF DESIGN, ETC. N-: =
T

ADMINISTRATIVE CONTROL *
: :

OPERATIONS : 0
f EMERGENCY PLANNING \

: :3
RADIATION CONTROL c

'
'

s
SAFEGUARDS C ~

QUALITY ASSURANCE [
:_

NUMBER OF PEOPLE RATING SITE = IG

FA! JLIARITY OF RATERS WITH SITE (ON 7 POINT SCALE) = 5.S
.. = HARDLY AT ALL, 7 * EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =

STg;NGENCY OF REQUIREMENTS FOR SITE (CN 7 POINT SCALE) = '

(/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATI0"S CF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 6

2 = SAFETY SLIGHTLY IMPROVED............. 1

3 = SAFETY SUBSTANTIALLY IMPROVED........ I

li = SAFETY SLIGHTLY WORSE................ 0

5 = SAFETY SUBSTANTIALLY WORSE........... O,

I
l NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
l CCNSIDERATIONS
| The plan: Ocntrol reem is very accely designed. This is a relatively new clant wi:h
| growing pains. It needs close inspection attention to assure :nat a::crocriate

imcrevements art made. Have had a numcer of ;:roblems in star uc ;: nase, wni:n'

were corrected by management. Proclems with operator centrols.

. _ _ _ _ _ _



.

SITE Pil9 tim

5 ~283
DOCKET.1UtdBER

RATING CATEGORIES

OVERALL SAFET/ : :
-~

ATTITUDE TOWARD SAFET( -

: :
~

\"COOPERATION WITH NRC : :

IECHNICAL COMPETENCE /
:/ 0

QUALIT( OF DESIGN, ETC.

ADMINISTRATtvs CONTROL : :r
OPERATIONS 0

-

EMERGENCY PLANNING : :

!RADIATION CCNTROL c :
N

SAFEGUARDS : 0
/

QUALITY ASSURANCE ! 0-

NUMBER OF PEOPLE RATING SITE = I3

FAM"LI ARIT( OF RATERS WITH SITE (CN 7 POJNT SCALE) = 4'5
(.. = HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN = 8.6

S /NGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) = 4.2

,/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFET/ SINCE JANUARY 1977

1 = NO CH AN G E I N SA FETY . . . . . . . . . . . . . . . . . . 7

2 = SAFETY SLIGHTLY IMPROVED............. I

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 * S A FETY S L I GHTLY WO RS E . . . . . . . . . . . . . . . . I

5 = SAFETY SUBSTANTIALLY WORSE........... I

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFET/
CONSIDERATIONS

The generation of its design may be an overriding factor for tnis early SWR.
Car:orata management imcroved. Radiation management impreved. Frequen station
manager enanges. Significant reductions in ef'luents and werker ex;csures ex:ected.

- Plant .anagement has net been stable. This is the cleanest SWR in the country.

.

-. ..

___ - _ _ _ _ _ _ _ _ _ _



_ _ _ _ _ _ _ _ _ - _ - _ - - _ - _ _ - _ _ _ - . .

SITE peach Bottom

DOCKET NUMBER 50-277

^ "
RATING CATEGORIES

OVERALL SAFETY -

r
ATTITUDE TOWARD SAFETY -? O O

COOPERATION WITH NRC e O
"
\- TECHNICAL COMPETENCE -? O INQUALITY OF DESIGN, ETC. t 2 0

ADMINISTRATIVE CONTROL [: T

OPERATIONS 0 ?
b
T

EMERGENCY PUNNING ? 0
-

RADIATION CONTROL ? :~

SAFEGUARDS e Z
QUALITY ASSURANCE . b ?

NUMBER OF PEOPLE RATING SITE = 19

FA "LI ARITY OF RATERS WITH SITE (CN 7 PO{NT SCALE) =S.0
* HARDLY AT ALL, / = EXTREMELY' WELL)..

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =

ST JNGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) =
''

,/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1077

1 * NO CHANGE IN SAFETY.................. 3

2 = SAFETY SLIGHTLY IMPROVED............. 3

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY WORSE................ 3

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

This is tne least safe site in Region I and ht. ue poorest managehent. QA and secur'
are not uograded to current standards. 2dany repe * items of noncemoliance. Plant
staff has acceared incapacle of correcting increased plant radiation levels. |danage-
ment is sicw responding to problems. A jreater inspection frequency is :artially
attributable to proximity to regional office. Ex:ect imorovements as a result of
management : eeting with comeany president. Operating staff presently error-prone
due to back-to-back overhaul periods for Units 2 and 3. General attitude of plan-
appears' to be compliance only as required. Careless operations and cor maintanance.

'

Over

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



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

SITE Vement Yankee |

DOCKET NUMBER 50-z71 |

1
I

ACCEP ABLE EXCIPU CNAL
RATING CATEGORIES

U UOVERALL SAFETY : q
ATTITUDE TOWARD SAFETY ~

COOPERATION WITH HRC *:

IECHNICAL COMPETENCE [
: '

/QUALITY OF DESIGN, ETC. :

ADMINISTRATIVE CONTROL N
: 2 *

OPERATIONS f: :

EMERGENCY PLANNING ':
RADIATICN CONTROL \'

c :

j/SAFEGUARDS C *

QUALITY ASSURANCE O- s

NUMBER OF PEOPLE RATING SITE = 12 N

FAIKLIARITY OF RATERS WITH SITE (ON 7 PO{NT SCALE) =
6

L = HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN = 0.2

ST8;NGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) =

(,/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCNMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

[NDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 9

2 = SAFETY SLIGHTLY IMPROVED............. I

3 = SAFETY SUBSTANTIALLY IMPROVED ....... 0
)

4 = SAFETY SLIGHTLY WORSE................ 0 |

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

QA plan has been uegraded. Management c:ntrols scmewnat degraded by frequent
enanges in plant sucerintendent. Very clean plant. Management ex;:erience ano
death is increasing.

_ _ _ _ _ _ _ _



-- _ . . _

' ' " " ' ' " * *
SITE

DOCKET NUMBER 50-029

RATING CATEGORIES

OVERALL SAFETY : ~. O

ATTITUDE TOWARD SAFETY : :

COOPERATION WITH NRC C " :-
TECHNICAL COMPETENCE - /
QUALITY OF DESIGN, ETC. "O

ADMINISTRATIVE CONTROL : :

OPERATIONS -

:

EMERGENCY PLANNING : :

N-RADIATION CcNTROL e :

SAFEGUARDS 0 ~

n
QUALITY ASSURANCE : : :

NUMBER OF PEOPLE RATING SITE = 10

5.6
FAff LIARITY OF RATERS WITH SITE (CN 7 PO{NT SCALE) =-L. * HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =
^ST ;NGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) =

,/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 6

2 = SAFETY SLIGHTLY IMPROVED............. I

3 = SAFETY SUBSTANTIALLY IMPROVED........ O

ll = SAFETY SLIGHTLY WORSE................ 0

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFET/ AND OTHER SAFET/
CONSIDERATIONS

Plant is very small and very isolated. I: ; resents virtually no heal:n hazar to
the public. Has old Tecn Spec's. 'J: graded QA program in 1977.

_ .. . .. _. .

.
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SITE Browns Ferry

DOCKET NUMBER 50-259

ACCEPTABLE EXCEPTIONAL
RATING CATEGORIES

U U iOVERALL SAFETY : I :
|

ATTITUDE TOWARD SAFET( :

/COOPERATION WITH NRC :

TECHNICAL COMPETENCE h-O :

OUALITY OF DESIGN, ETC. C !
:

ADMINISTRATIVE CONTROL / i

1:
OPERATIONS

. |

:
EMERGENCY PLANNING *: *

fRADIATION CONTROL c :.,.

SAFEGUARDS<
: -

fQUALITY ASSURANCE O ~

NUMBER OF PEOPLE RATING SITE = 10

FAf)"LIARIT( OF RATERS WITH SITE (CN 7 POINT SCALE) = 4'9
t.. = HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION =9.3

ST3{NGENCY OF REQUIREMENTS FOR SITE (CN 7 POINT SCALE) =
*

(.,, = MUCH LESS DEMANDING THAN THOSE OF OTHER SITES,
/ = MUCH MORE DEMANDING THAN THOSE OF OTHER SITES)

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 2

2 = SAFETY SLIGHTLY IMPROVED............. 1

3 = SAFET( SUBSTANTI ALLY IMPROVED . . . . . . . . O

Il = SAFETY SLIGHTLY WORSE................ 1

5 = SAFETY SUBSTANTIALLY WORSE........... O

IIARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFET/
CONSIDERATIONS

At:antion to QA details has decreased slightly. Greater ex:erience of clan :erscnne:
has contributad to improved safety and cceraticns. Mcre NRC ins:ecticns and plant
management changes have also nelped. Response to alarms has t:: roved as a resui:
of an enforcement meetings. 3reater safety awareness. Fire protection imcrevec.

I

l

I
.. .

.

_ _ - - - - _ _ - _ - _ _ _
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a m s ick
SITE

DOCKET NUFBER.
50-325

ACCEPTABLE EXCEPTICS/2

RATING CATEGORIES
*

9 V
OVERALL SAFETY 0 O"

ATTITUDE TOWARD SAFETY - O O
#COOPERATION WITH NRC c

TECHNICAL COMPETENCE O O
QUALITY OF DESIGil, ETC. O 9
ADMINISTRATIVE CONTROL 0 0
OPERATIONS O O

EMERGENCY PLANNING O C%RADIATION CONTROL C 0

SAFEGUARDS C 0
QU LITY ASSURANCE " *

NUMBER OF PEOPLE RATING SITE = 10

FAff LIARITY OF RATERS t,IITH SITE (ON 7 POINT SCALE) =
*

U. = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMEER OF MONTHS SINCE RATERS' LAST INSPECTION =

ST NGENCY OF REQUIREMENTS FOR SITE (Ori 7 POINT SCALE) =

,/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHAtlTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFETY SIACE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 2

2 = SAFETY SLIGHTLY IMPROVED............. 4
,

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

11 = SAFETY SLIGHTLY WORSE................ I

5 = SAFETY SUBSTANTIALLY WORSE........... ,0

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

Site has reorganized and has new people in Key positions. Some improvement in
adminstrative controls. Managetrent seems to become more aware of events at piirt
None of the top site management have ha.d SR0 training in B'.lR's. High personnel
turnover rate. Plant manacement seems to believe that they are "over-regulated.'



SITE
Crystat River

DOCKET NIJMBER 50-302

RATING CATEGORIES

OVERALL SAFETY : C:
ATTITUDE TOWARD SAFET( :

-

COOPERATICN WITH NRC :
-

[TECHNICAL COMPETENCE ? :

QUALITY OF DESIGN, ETC. 0 :

ADMINISTRATIVE CONTROL ? ;

OPERATIONS : : :

EMERGENCY PLANNING : :
~

RADIATION CCNTROL :

SAFEGUARDS ? O *

OUALIT/ ASSURANCE -
-

NUMBER OF PEOPLE RATING SITE = 3

FAlj{ LI ARIT( OF RATERS WIT 5.0
L = HARDLY AT ALL, 7 =H SITE (CN 7 POJMT SCALE) =EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =
*

ST {NGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) =
*

7 = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDE".ANDINGTHANTHOSEOFOTHERSITESI
*

INDICATIONS OF CHANGE IN SITE SAFET/ SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY..................

2 = SAFET( SLIGHTLY IMPROVED.............
03 = SAFETY SUBSTANTIALLY IMPROVED........-

4 = SAFETY SLIGHTLY WORSE................

5 = SAFETY SUBSTANTIALLY WCRSE........... O

NARRATIVE STATEMENTS CF CHANGES IN SAFET/ AND OTHER SAFET(
CONSIDERATICNS

Safety slign:1y improved because of more safety awarsness. 0:eraticns and
administrative c ntrols imcroved.

| .

_ _ _ _ _ --
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"***hSITE

DOCKET NUMBER 50-32I

"
RATING CATEGORIES

| OVERALL SAFETY c ;
I ATTITUDE TOWARD SAFETY

'

c '"
:

COOPERATION WITH NRC ?

IECHNICAL COMPETENCE /O O

QUALITY OF DESIGN; ETC. ft :

ADMINISTRATIVE CONTROL : :
OPERATIONS : :

EMERGENCY PLANNING !
:

RADIATION CONTROL
'

?
:

SAFEGUARDS ?
!

/OUALITY ASSURANCE ^

O

NUMBER OF PEOPLE RATING SITE = 9

FAM(.".LIARITY OF RATERS 'dITH SITE (ON 7 POINT SCALE) =
''

= HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =

ST NGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) = ''

7 = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

[NDICATICNS OF CHANGE IN SITE SAFET/ SINCE JANUARY 1977

1 = NO CHANGE . ! N SAFET( . . . . . . . . . . . . . . . . . .

2 = SAFET/ SLIGHTLY' IMPROVED . . . . . . . . . . . . .
3 = SAFETY SUBSTANTIALLY IMPROVED........
Il = SAFETY SLIGHTLY WORSE................

5 = SAFETY SUBSTANTIALLY WORSE...........

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFET/
CONSIDERATIONS

Ucgrading of administrative and QA controls is continuing.

+
.

_ - - _ _ _ - _ _ _ _ - _ - - _ _ - _ _ _ _ _ _ - _ _ _ _ _ - - _ _ _ _ _ _ - _ - - _ - _ _ -_--__ - _ _ _ _ _ _ _ _ _ _ _ -
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* "''SITE

DOCKET NUMBER 50-289

*
RATING CATEGORIES

7 7OVERAL SAFETY : :
-

ATTITUDE TOWARD SAFETY : :I
COOPERATION WITH NRC :

IECHNICAL COMPETENCE : :
~

QUALITY.OF DESIGN, ETC. \ :
ADMINISTRATIVE CONTROL : :

OPERATIONS 0 :

EMERGENCY PLANNING : :

.% IATION CONTROL : ;

XSAFEGUARDS : ;

QUALITY ASSURANCE I :

NUMBER OF PEOPLE RATING SITE =

FAtj"LIARIT/ OF RATERS WITH SITE (ON 7 PO{NT SCALE) * *

L. = HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUNSER OF MONTHS SINCE RATERS' LAST INSPECTION = 17.0

S
{NGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) =

3.0

7 MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

[NDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = N O CH AN G E I N S A FET/ . . . . . . . . . . . . . . . . . . 3

2 = SAFETY SLIGHTLY IMPROVED.............
I

3 = SAFErr SUBSTANTI ALLY IMPROVED. . . . . . . . 0

4 = SAFET/ SLIGHTLY WORSE. . . . . . . . . . . . . . . . 0

5 = SAFETY SUBSTANT! ALLY WORSE...........
0

NARRATIVE STATEMENTS OF CHANGES IN SAFET/ AND OTHER SAFETY
CONSIDERATIONS

A cnange in the operating sucerintandent is expected to result in i=crevements.

I

L
- - - - - -
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Robinsongy
50-281

DOCKET NUMEER
.

ACCIPTABLE 10CCIPTICNAI.~-

RATING CATECORIES
V V

OvERALL SAFETY 0 ?'

\ATTITUDE TOWARD SAFETY : -

J
COOPERATION WITH NRC 0 !

\l IECHNICAL COMPETENCE : 2

/QUALITY OF DESIGN, ETC. : :
ADMINISTRATIVE CONTROL : :
OPERATIONS : :
EMERGENCY PfANNING : ,;

RADIATION CONTROL : :
SAFEGUARDS : :

"
.

OUALITY ASSURANCE : I /:
NUMBER OF PEOPLE RATING SITE = 7

*#
FAMLLIARITY OF RATERS WITH SITE (CN 7 POINT SCALE) =

(.. = HARDLY AT ALL, 7 = EXTREMELY WELL)
_

.2
AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =

ST3{NGENCYOFREQUIREMENTSFCRSITE(CN7POINTSCALE)*
*

>

7 = MUCH LESS DEMANDING THAtl THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSECFOTHERSITESI
=\ c

INDICATIONS OF CHANGE IN SITE SAFET( SI?lCE JANUARY 1977
#1 = NO CHANGE IN SAFET(..................
2

2 = S A FET/ S LIG HTLY I M P ROV ED . . . . . . . . . . . . .
03 = SAFET( SUBSTANTIALLY IMPROVED........
04 = SAFETY SLIGHTLY WORSE................

5 = SAFETY SUBSTAtiTIALLY WORSE...........

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFET/
CONSIDERATIONS

Licensee has made increased c::xtit:.ent :: QA and QC. Licensee re;:crts Only .9csa
items that are cons:icucusly recer able. Licensee i :edes ins:ector ac:sss and erse-
dem of : vement at site. No infor ation freely given. Oces only wnat is recuirec.

..



SITE Satne Lucie

DOCKET NUMBER 50-335

ACCEPTABLE EXCIPTIONAL
RATING CATEGORIES

OVERALL SAFETY *
:

ATTITUDE TOWARD SAFETY O

COOPERATION WITH NRC : (c
TECHNICAL COMPETENCE ^ ~

QUALITY OF DESIGN, ETC.. ~/
ADMINISTRATIVE CONTROL

OPERATIONS -

EMERGENCY PLANNING ~

RADIATION CONTROL ~

SAFEGUARDS : 0
-

QUALITY ASSURANCE : :-

NUMBER OF PEOPLE RATING SITE = 3

'

FA! [LIARITY OF RATERS WITH SITE (CN 7 POINT SCALE'r =

i. = HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMSER OF MONTHS SINCE RATERS' LAST INSPECTION = *

ST NGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) =

,/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. I

2 = SAFETY SLIGHTLY IMPROVED............. I

3 = SAFETY SUBSTANTIALLY IMPROVED........ O

ll = SAFETY SLIGHTLY WORSE................ 0

5 - SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

-Safety has imoroved due to increased ex:erience of plant personnel. Plant's
greater than average number of LIRs is probably due to conscienticusness ir
repor*.ing.

,
. .

.
. ..
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SITE Suny

DOCKET NUMBER 50-280

ACCEPTABLE EXCEPTIONAL
RAT 4NG CATEGORIES

OVERALL SAFETY ~~
: :

ATTITUDE TOWARD SAFETY : :
COOPERATION WITH NRC : :

IECHNICAL COMPETENCE : C
QUALITY OF DESIGN, ETC. 5 :

ADMINISTRATIVE CONTROL b: :

OPERATIONS M: :

EMERGENCY PLANNING : :

RADIATION CONTROL * :
SAFEGUARDS 0 --

/~:QUALITY ASSURANCE :

NUMBER OF PEOPLE RATING SITE = 6

fat);:LIARITI 0F RATERS WITH SITE (ON 7 P0jNT SCALE) = 5.2
L. * HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION =

ST ;'NGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) = .0

,/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFET(..................

2 = SAFET/ SLIGHTLY IMPROVED . . . . . . . . . . . . .
3 = SAFETY SUBSTANT! ALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY WORSE................

5 = SAFETY SUBSTANTIALLY WORSE........... U

NARRATIVE STATEMENTS OF CHANGES IN SAFET/ AND OTHER SAFET/
CONSIDERATIONS

Safety slign:1y worse due to degradation of steam generator.

1

- _. _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _



Turkey Pointg

DOCKET NUMBER 50-250

ACCEPTABLE ZXCEPTICNAL
RATING CATEGORIES

U VOVERALL SAFETY ;
ATTITUDE TOWARD SAFETY : ' , .~

:

COOPERATION WITH NRC *

/TECHNICAL COMPETENCE :

QUALITY OF DESIGN, ETC. /*
:

ADMINISTRATIVE CONTROL : :%
OPERATIONS :~ :

EMERGENCY PLANNING t " :
RADIATION CONTROL : :

SAFEGUARDS : ?
/QUALITY ASSURANCE :
_ :

NUMBER OF PEOPLE RATING SITE = 5

fat JLIARITY OF RATERS WITH SITE (ON 7 POINT SCALE) = ''3

.. = HARDLY AT ALL, 7 = EXTREMELY WELL)
10.0

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =

ST NGENCY OF REGUIREMENTS FOR SITE (CN 7 POINT SCALE) =

,/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN $1TE SAFET( SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 3

2 = SAFETY SLIGHTLY IMPROVED............. 0

3 = SAFETY SUBSTANTIALLY IMPROVED........ O

ff = SAFETY SLIGHTLY WORSE................ I

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFET/
CONSIDERATICNS

Safety may be s11gn:!y worse due to steam geners::r degradation.

f

L
- - -

. . . .
..

.
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Arnoldgg7g
5

DOCKET NUMBER 73'

RATING CATEGORIES

OVERALL SAFETY ? ;
-

ATTITUDE TOWARD SAFETY 1
: :

COOPERATION WITH NRC :

TECHNICAL CCMPETENCE \e :

QUALITY OF DESIGN, ETC. NO !

ADMINISTRATIVE CONTROL _ :

OPERATIONS ": :

EMERGENCY PLANNING ? :

RADIATION CONTROL : b :

SAFEGUARDS 0 : +

/CUALITY ASSURANCE : ?-.

NUMBER OF PEOPLE RATING SITE = 9

FA. ;:LIARITY OF RATERS 'dITH SITE (ON 7 POINT SCALE) = ''

.. = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN , 10.8

ST ;:NGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) =

/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

,

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 0

2 - SAFETY SLIGHTLY IMPROVED............. 5

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY 1:0RSE................
0

,

5 = SAFETY SUBSTANT! ALLY WORSE...........

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATICNS

Safety sligntly imoroved due to imorovements in CA and administrative controls.
new plant superintendent. enforcement 3: tion. and increased inscection effort.
Staff is more aware of significance of :ersonnel error. Steady imorovements in
management c:ntrols, competence of staff, and attention frcm cor; crate office.

L

/]?
.

- -- ---_---- _ --_- _ _ _ - - - _ - - _ - - - _ __



_ - _ _ _ _ _ _ _

'
Big Rock Pointg

DOCKET E9ER 50-155

*
RAT 1NG CATEGORIES

OVERALL SAFETY g: :

ATTITUDE TOWARD SAFETY - :. "; ;

COOPERATION WITH NRC -
: :

TECHNICAL COMPETENCE O :

QUALITY OF DESIGN, ETC. O ;

ADMINISTRATIVE CONTROL : :
OPERATIONS ! ;

,

EMERGENCY PLANNING : :
RADIATICN CONTROL : :

SAFEGUARDS e
: -

QUALITY ASSURANCE .

* ~-

NUMBER OF PEOPLE RATING SITE = '

fat)"LIARITY OF RATERS tilth SITE (ON 7 POINT SCALE) = ''

U. = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION =

ST NGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) =

/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

,

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. I

2 = SAFETY SLIGHTLY IMPROVED............. I

3 = SAFETY SUBSTANTIALLY IMPROVED........ O

ll = S A FETY S L I G HTLY WO R S E . . . . . . . . . . . . . . . . "v

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

Design and operation of this early SWR are relatively unc melicated. Plant safa:y
improving due to continuing implementation of OA program and imoroving tac.9nical
capability of staff.

f

|:



o. C. cookgg
SU'315

DOCKET NUfGER

ACCIPTABLZ EXCIPTIC M
RATING CATEGORIES

OVERALL SAFETY : : :
\ATTITUDE TOWARD SAFETY : 2

N: /COOPERATICN WITH NRC :

TECHNICAL CCMPETENCE : :

QUALITY OF DESIGN, ETC. : :
~

ADMINISTRATIVE CONTROL c :.

OPERATIONS : :
EMERGENCY, PLANNING c :

RADIATION CONTROL c ?
7

SAFEGUARDS c ;
~

QUALITY ASSURANCE O :

NUMBER OF PEOPLE RATING SITE = 7

**7
FAff LI ARITY OF RATERS WITH SITE (ON 7 POINT SCALE) =L. = HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =
*

ST jNGENCY OF REGUIREMENTS FOR SITE (CN 7 POINT SCALE) =

7 MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977
31 = NO CHANGE IN SAFETY..................
02 = SAFETY SLIGHTLY IMPROVED.............
03 = SAFETY SUBSTANTIALLY IMPROVED........
2

4 = SAFETY SLIGHTLY WORSE................
O

5 = SAFETY SUBSTANTIALLY WORSE...........

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

Plant has standardi:ed Technical Scecifications. Resident inspector stationed si e
ifor so.r.e time. Plant has had increased personnel and crecedural errors in 1977.

Safety at Unit 1 is sligntly worse because plan personnel and management have i
'

diverted attention to Uni: 2 startup, fire pretection, and security. Events are
occurring that would not have a year ago.

_ - - - _ _ - _ _ _ _ . _



__ -______

.

aresdenggg
8~I

DOCXET NtMER .

RAT 4NG CATEGORIES

OVERALL SAFETY e 2 :

ATTITUDE TOWARD SAFETY c :
'

COOPERATION WITH NRC e -
:

IECHNICAL COMPETENCE O e
QUALITY OF DESIGN, ETC. f' ?-

ADMINISTRATIVE CONTROL [: :

OPERATIONS E: -

EMERGENCY PLANNING 0 i
*

RADIATICN CONTROL * O :

SAFEGUARDS 0

QUALITY ASSURANCE 5 :

NUMBER OF PEOPLE RATING SITE * 10

fat ;;LIARITY OF RATERS 'dITH SITE (ON 7 POJNT SCALE) = *

.. = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION =

ST NGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) *
*

7 = MUCH LESS DEMANDING THAN THOSE OF OTHER SIT 7.5MUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
*

INDICATI0tlS OF CHANGE IN $!TE SAFETY sit:CE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 5

2 = SAFETY SLIGHTLY IMPROVED............. 3

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY WORSE................ 0

5 = SAFETY SUBSTANTIALLY WORSE........... I

.1ARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CCNSIDERATICNS

Training and CA programs have imcreved. Unit 1. a smaller cian:,does not receive :ne
Oriority attentien of Units 2 and 3. Man;cwer availability is a :encart:. Safety
has improved due to better housekeeping and a:ta.1:icn to detail. Safety is
sucstantiafly wrse due to ;ccr c erations and instrumentation proclems.

_ _ _ _ _ _ _ _ _ _



" ""**SITE _

DOCKET .1tJMBER 50-305

ACCEPTABLE EXCIP n 0NAL

RAT 4NG CATEGORIES
*

OVERALL SAFETY :

ATTITUDE TOWARD SAFETY
^

7
COOPERATION WITH NRC :

TECHNICAL COMPETENCE : ~N:QUALITY OF DESIGN, ETC. :

ADMINISTRATIVE CONTROL : :

OPERATIONS : :

EMERGENCY PLANNING : :

l RADIATION CONTROL O :
*

SAFEGUARDS :

QUALITY ASSURANCE ; -:

6NUMBER OF PEOPLE RATING SITE =
#*8

FAKLI ARITY OF RATERS 'dITH SITE (ON 7 POINT SCALE) =U. = HARDLY AT ALL, / = EXTREMELY WELL)
6.5AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN ,

4.3
ST8{NGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) =
(7 = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANCINGTHANTHOSEOFOTHERSITESI

=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY................. 5

2 = SAFETY SLIGHTLY IMPROVED............. O

f 3 = SAFETY SUBSTANTI ALLY IMPROVED. . . . . . . 0

11 = SAFETY SLIGHTLY WORSE................ n

5 = SAFETY SUBSTANTIALLY WORSE........... n

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

Resident inspector was assigned at tnis site. Plant management very s.able and ::mpen:.
Good attribute toward safety. Overall. the site nas good operating performance.

. . . .. . . . . . _ _ . _ _ - _ _ - _____



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

SITE t.acrosse

DOCKET NUMBER
50 " 9

^ "
RATING CATEGORIES

OVERALL SAFETY "
: :

ATTITUDE TOWARD SAFETY : :

COOPERATION WITH NRC -
:

IECHNICAL COMPETENCE :

QUALITY OF DESIGN, ETC. ~
-

: :

ADMINISTRATIVE CONTROL : :

OPERATIONS : -

EMERGENCY PLANNING c :
RADIATION CONTROL :
SAFEGUARDS "

:

QUALITY ASSURANCE ~

:

NUMBER OF PEOPLE RATING SITE = 7

FAM;:LI ARITY OF RATERS WITH SITE (ON 7 POJNT SCALE) = S.O
l. = HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION = 23

STr NGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) = 2*9
(, = MUCH LESS DEMANDING THAN THOSE OF OTHER SITES,
/ = MUCH MORE DEMANDING THAN THOSE OF OTHER SITES)

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY..................#
2 = SAFETY SLIGHTLY IMPROVED............ 2

3 = SAFETY SUBSTANTI ALLY IMPROVED. . . . . . . 0

4 = S A FETf S L I GHTLY WO RS E . . . . . . . . . . . . . . . . I

5 = SAFETY SUBSTANTIALLY WORSE.......... 0

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CCHSIDERATIONS

Safety slightly worse because of fuel degradation. Safety slightly bettar because Of
iecreved QA program. This plant is an AEC Cevelo;::enul Reac.or witn a limitac
tecnnical suff and minimal cor:orata backu:. This small utility nas difficulty
absceting the c:sts Of NRC regulation.

.. .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



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

|

|

|

SITE M " tic'll
so-ass.

DOCKET NUMBER

ACCEPTABLE EXCIPTICNAL
RATING CATEGORIES

OVERALL SAFETY : :
-

ATTtTUDE TOWARD SAFETf : -

~

COOPERATION WITH NRC : :

IECHNICAL COMFETENCE : :

QUALITY OF DESIGN, ETC. C

ADMINISTRATIVE CONTROL - -

OPERATIONS - -

EMERGENCY PLANNING 0

RADIATION CONTROL : :
SAFEGUARDS 3

-

I QUALITY ASSURANCE : :
~

NUMBER OF PEOPLE RATING SITE = 8

i FAM"LIARITf 0F RATERS WITH SITE (ON 7 P0jNT SCALE) = 5.1
(.. = HARDLY AT ALL, 7 = EXTREMELY WELL)!

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION =

ST NGENCY OF REQUIREMENTS FOR SITE (ON 7 FOINT SCALE) =
*

, = MUCH LESS DEMANDING THAN THOSE OF OTHER SITES,
/ = MUCH MORE DEMANDIN3 THAN THOSE OF OTHER SITES)

[NDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

} l = NO CHANGE IN SAFETY.................. 4
'

2 = SAFETY SLIGHTLY IMPROVED............. I

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY WORSE............, .. n

5 = SAFETY SUBSTANTIALLY WORSE..........._ n

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND 0.'NER SAFETf
CONSIDERATIONS

No narrative cor:anents.

,

-
. . . . . . .



_ _ _ _ _ _ _ _ _ _ _ _ _ _

SITE Palisades
_

DOCKET NUMBER so-zSs

RATING CATEGORIES
7 7OVERALL SAFETY ~: :

ATTITUDE TOWARD SAFETY -

-;

\1 COOPERATI0t; WITH NRC : :

TECHNICAL COMPETENCE 1
:

QUALITY OF DESIGN, ETC. * ~ ~

ADMINISTRATIVE CONTROL : :

OPERATIONS : :
EMERGENCY PLANNING 0

/RADIATION CONTROL :

SAFEGUARDS : 0 -

QUALITY ASSURANCE f
_

NUMBER OF PEOPLE RATING SITE = 8

FAM"LIARITY OF RATERS 'dITH SITE (ON 7 POINT SCALE) = 43
(.' * HARDLY AT ALL, / = EXTREMELY WELL).

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICH =

ST ;NGENCY OF REQUIREMENTS FOR SITE (CN 7 POINT SCALE) = 3*0

/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

,

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY................. 2

2 = SAFETY SLIGHTLY IMPROVED . . . . . . . . . . . . 3
3 = SAFETY SUBSTANTI ALLY IMPROVED . . . . . . . 1
4 = SAFETY SLIGHTLY WORSE................

3 = SAFETY SUBSTANTIALLY WORSE...........O

NARRATIVE STATEMENTS OF CHANCES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

Safety is imoroved as a result of continuing QA program implamentation. Managemen:
has been mere attentive to the timely c0rrection of proclems. Resident ins;:ec ce
was assigned to sita.

_ _ _ _ _ _ _ _ _ _ _ _



.. . .. .-

Point Beachgy
5 ~288

DOCKET NUMBER

*
RATING CATEGORIES .

OVERALL SAFETY :
~~

1
ATTITUDE TOWARD SAFETY * -

COOPERATION WITH NRC -
-

IECHNICAL COMPETENCE :
~~ -

/QUALITY OF DESIGN, ETC. -<

NDMINISTRATIVE CONTROL - ,

CPERATIONS : ~ '

EMERGENCY PLANNING ? "

RADIATICN CONTROL :

SAFEGUARDS c t
~

/
QUALITY ASSURANCE 0 t

10
NUMBER OF PEOPLE RATING SITE =

4.6FArgLI ARITY OF RATERS 'd!TH SITE (ON 7 POINT SCALE) ,
U. = HARDLY AT ALL, / = EXTREMELY WELL)

II*I
AVERAGE NUM3ER OF MONTHS SINCE RATERS' LAST INSPECTICN =

ST NGEriCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) = '8

,/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
*

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

l'= NO CHANGE IN SAFETY................. 6

2 = SAFETY SLIGHTLY IMPROVED............ 0

3 = SAFETY SUBSTANTIALLY IMPROVED....... 0

4 = SAFETY SLIGHTLY WORSE............... 0

5 = SAFET( SUBSTANTIALLY WORSE........... ;

NARRATIVE STATEMENTS OF CHANGES IN SAFET( AND OTHER SAFET(
CONSIDERATIONS

Plant is an cider design attitude of plant management is extremely gecd. Staf' i s
disciolined, well motivated, and proud Of work. Staff offers constructive
criticism of NRC. Plant management is streng in all areas, and has a c:al team
'effer ~ frem staff. A::itude on safety matters is excellent.

.

_ . . _ _ . . . . _ . . . . . . . _ . _ . . - . _. _ . . . _ . - _



. . _ - _ . . .--.

Prairie Island

DOCKET N M ER 50-282

ACCEPTA3LZ EXCEPTICNAL
RATING CATEGORIES .

U VOVERALL SAFETY : :
'

ATTITUDE TOWARD SAFETY r/ :,

! COOPERATION WITH NRC : :
4

IECHNICAL COMPETENCE4 c - !

QU/.LITY OF DESIGN, ETC. /-
ADMINISTRATIVE CONTROL : -

OPERATIONS T :
'

/EMERGENCY. PLANNING : - -

\-RADIATICN CCr TROL :
SAFEGUARDS ? -

--

fQUALITI ASSURANCE : O

NUMBER OF PEOPLE RATING SITE = 3

''

FAf)"LI ARITY OF RATERS '7 =H SITE (ON 7 PO{NT SCALE) =
#IT

; L. * HARDLY AT ALL, EXTREMELY WELL)

Avi; RAGE NuMsER OF MONTHS SINCE RATERS' LAST INSPECTICN = '

) ST DNGENCY OF REQUIREMENTS FOR SITE (CN 7 POINT SCALE) =

/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFET( SINCE JANUARY 1977

1 = NO CHANGE IN SAFET(..................
5

2 = SAFET( SLIGHTLY IMPROVED . . . . . . . . . . . . . 0

3 = SAFETY SUBSTANTI ALLY IMPROVED. . . . . . . . 0

4 = SAFER / SLIGHTLY WORSE................ 0

5 = SAFETY SUBSTANT! ALLY WORSE........... 0

. NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFET/
. CONSIDERATIONS

The technical s:sff is closely integra:ad witn c:erations and . aintenance; this delas
prevent safety problems and provides good inf:r-,ation.

!

:



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SITE quad Cities

DOCKET NIMER 50-254

ACCEPTABLE ZZCEPUCNAL
RATING CATEGORIES

U UOVERALL SAFET/ ": *

ATTITUDE TOWARD SAFETY -
1 -

COOPERATION WITH NRC : :
7'

IECHNICAL COMPETENCE ~

:f
~

QUALITY OF DESIGH, ETC. : :

ADMINISTRATIVE CONTROL * :
OPERATIONS : .

EMERGENCY PLANNING c

RADIATICN CONTROL c ~

SAFEGUARDS c ~
.

QUALITr ASSURANCE X~

!~

NUMBER OF PEOPLE RATING SITE = 10

$'FArgLIARITI 0F RATERS WITH SITE (ON 7 PO{NT SCALE) =
L. = H/.RDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN = 'O

ST8INGENCY OF REGUIREMENTS FOR SITE (ON 7 POINT SCALE) =
*

1 =

(7 = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCH MORE DEMANDING THAN THOSE OF OTHER SITESI
INDICATIONS OF CHANGE IN SITE SAFET/ SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 4

2 = SAFET/ SLIGHTLY IMPROVED............. I

3 = SAFET( SUBSTANTIALLY IMPROVED........ O

j 4 = SAFETY SLIGHTLY WORSE.......... I.....

j 5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFET/ AND OTHER SAFETf
CONSIDERATICNS

Licensee has been 'overinspected" by MRC and the state for several years. Plant nc:
permittad by state to Ocerata at design lead; :nis affects c: era:ce ntitudes.
Safety slign:ly i= roved.tecause of i: pr0vements in the training :rogram. :he Of,
program. and One rzdiological program.

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



_ _ _ _ _

SITE Iton
5 ~298

DOCKET NUMBER

ACCEPTABLE TICIPTICNAL
RATING CATECORIES

7 7
OvERALL SAFETY :- !

~

ATTITUDE TOWARD SAFETY c !._

COOPERATION WITH NRC e :
-.

IECHNICAL COMPETENCE n./*
!

QUALITY OF DESIGN, ETC. - N- 0

ADMINISTRATIVE CONTROL T ~

OPERATIONS t ?~

EMERGENCY PUNNING
-"

7RADIArtcN CONTROL : C\0SAFEGUARDS '
?

OUALITY ASSURANCE C Z I

NUMBER OF PEOPLE RATING SITE = I3 I

fat)"LIARITY OF RATERS WITH SITE (CN 7 PO{NT SCALE) =
4.6

U. = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =

ST NGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) =
'

7 = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 4

2 = SAFETr SLIGHTLY IMPROVED . . . . . . . . . . . . . I

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = S AF ETf S L I G HTLY WO R S E . . . . . . . . . . . . . . . . 1

5 = SAFETY SUBSTANTIALLY WORSE........... 3

NARRATIVE STATEMENTS OF CHANGES IN SAFET/ AND OTHER SAFETf
CONSIDERATICNS

Safety is substantially worse becausa of ;cor attitude and marginal management.
Inadequate management controls. Management lacks ability 03 discioline emc1:yees for
ccers:ce errors and carelessness. Personnel selection and discipline may te adversely
af#ectac by union relations. Poor management attitude and fo11cwu:s. S f :e Of :::= on-
weal:n Edisen creates s:ecial managecent problems. Stability of staff a proclem.
Safety is substantially worse because of failures := c:nforn to Tecn Scecs anc
administrative. coerating. emergency. and tast crecedures. At itude regarding
safety is ;ccr. Scme improvements in cr:cecures and training.,

1

- .
. . . I



_ _ _ _ _ _ _ _ . . _ -

Arkansasg{g
'

DOCKET NUMBER s0-31S

ACCEPTABLE IICIPTICNAL
RATING CATEGORIES

OVERALL SAFETY :
dATTITUDE TOWARD SAFETY : :

COOPERATION WITH NRC :"[
IECHNICAL COMPETENCE : :

QUALITY OF DESIGN, ETC. : :

ADMINISTRATIVE CONTROL : :

OPERATIONS : :

EMERGENCY PLANNING : *

RADIATICN CONTROL I !

SAFEGUARDS : : .

OUALIT( ASSURANCE : I

NUMBER OF PEOPLE RATING SITE = 4

Fats".LI ARITt OF RATERS WITH SITE (CN I POINT SCALE) =
*

L = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUM3ER OF MONTHS SINCE RATERS' LAST INSPECTION =

ST8{NGENCYOFREGUIREMENTSFORSITE(ON7POINTSCALE)=
3*I

( * MUCH LESS DEMANDING THAN THOSE OF OTHER SITES,
/ = MUCH MORE. DEMANDING THAN THOSE OF OTHER SITES)

INDICATICNS OF CHANGE IN SITE SAFET/ SINCE JANUARY 1977

1 = NO CH AN G E I N SA FET( . . . . . . . . . . . . . . . . . .

2 = SAFET/ SLIGHTLY IMPROVED . . . . . . . . . . . . . 1

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = S A FET/ S L I GHT LY WO R S E . . . . . . . . . . . . . . . . 0

5 = SAFETY SUBSTANTIALLY WORSE........... O

IIARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFET/
CONSIDERATICNS

Management centrol of 31 ant may be diluted wnen Uni: 2 bec:mes 0:erational. Safe y
slign:ly b:croved by u: grading of cable cenetration barriers, fire ;:rotection,
and crececural controls. Tech S:ecs shcula te ucgraded Oc standard levels.

t

_



__ _____ __

# '*"
SITE

DOCKET NUMBER. 5 ~288

ACCEPTABIZ EXCEPUCNAL
RATING CATEGORIES

OVERALL SAFETY ~r r
ATTITUDE TOWARD SAFETY -

?
#COOPERATION WITH NRC : :

TECHNICAL COMPETENCE -

e
QUALITY OF DESIGN, ETC. ~

:

ADMINISTRATIVE CONTROL - -

OPERATIONS - - -

EMERGENCY Pt.ANNING - -

RADIATION CONTROL :
SAFEGUARDS ? :

QUALITY ASSURANCE :

NUMBER OF FEOPLE RATING SITE = #

$'FA ;:LIARITY OF RATERS WITH SITE (ON 7 POINT SCALE) =
.. = HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION =

STrNGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) =

(/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 3

2 = SAFETY SLIGHTLY IMPROVED............. 0

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY WORSE................ I

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

No nabstive cements.

--_



-. - _ _ _ - _ - - _ _ _ _ _ _ _ _

Fort Calhoung

DOCKET .1 UMBER 50-2ss

RAT.ING CATEGORIES
U U

OVERALL SAFETY : 0-
~

ATTtTuDE TOWARD SAFETY : 0
~

COOPERATION WITH ilRC : :
7

TECHNtCAL COMPETENCE : 2

QUALITY OF DESIGN, ETC. /:7
ADMINISTRATIVE CONTROL : -~

OPERATIONS
0 ~7 :

EMERGENCY PLANNING 0 :*

RADIATION CONTROL 0 2
SAFEGUARDS 0

QUALITY ASSURANCE
_

:-

NUMBER OF PEOPLE RATING SITE = 3

$'fat LLIARITY OF RATERS 'd!TH SITE (ON 7 POINT SCALE) =
.. = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =
*

ST LNGENCY OF. REQUIREMENTS FOR SITE (ON 7 POINT SCALE) =
*

,/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. 2

2 = SAFETY SLIGHTLY IMPROVED............. I

3 = SAF ETY SUBSTANTI ALLY IMPROVED. . . . . . . ._.0
4 = SA FETY SLIGHTLY WORS E . . . . . . . . . . . . . . . . 0

5 = SAF'HY SUBSTANTI ALLY WORSE. . . . . . . . . . . O

ilARRATr'.. STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSI')JRATIONS

Safety at tais plant is imoroving as management matures. .vanagement recogni:es i:s
safety responsibilities. Employee morale could be affected by too utility attitudes >

about nuclear pcwer.
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Fort St. Vraingg
8 ~28#

DOCKET NUMBER

RATING CATEGORIES

OVERALI. SAFETY
U U~-c

ATTITUDE TOWARD SAFETY : "
:

COOPERATION WITH NRC ~
;

TECHNICAL COMPETENCE /
: :

QUALITY OF DESIGN, ETC.
:

ADMINISTRATIVE CONTROL ' :
OPERATIONS -

0 -

EMERGENCY PLANNING : ":
RADIATION CONTROL : *

SAFEGl'ARDS

QUALITY ASSURANCE N:
0-

NUMBER OF PEOPLE RATING SITg = 5

FAf);LIARITY OF RATERS 'dITH SITE (ON 7 POINT SCALE) = 5.2
L. = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION =
ST ;NGENCY OF REQUIREMENTS FOR SITE {ON 7 POINT SCALE) = 3.0
*

'/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITES
=

MUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977
1 = NO CHANGE IN SAFETY.................. 3

2 = SAFETY SLIGHTLY IMPROVED............. I

3 = SAFETY SUBSTANTI ALLY IMPROVED . . . . . . .I

Il = SAFETY SLIGHTLY WORSE................ 0

5 = SAFETY SUBSTANTIALLY WORSE........... O

IIARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETYCONSIDERATIONS

Safety substantially improved due to u: grading of cable seaaration, fire prevention,
training program, and operating ex:erience. Have been instrumentation f acrevements.
This HTGR could be catagorizad as a demen: tration plant. Plant safety
characteristics are unique. Existing Tech. Specs. need revision.

- ___--___-____
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g'{g Hu n idt Bay

DOCKET NUMBER 50-133

*
RATING CATEGORIES

OVERALL SAFETY ~' 0

ATTITUDE TOWARD SAFETY : 0-

COOPERATION WITH NRC : -- -

IECHNICAL COMPETENCE - " -

QUALITY OF DESIGN, ETC. O 0"'

ADMINISTRATIVE CONTROL : :

OPERATIONS 0 0

ENERGENCY PLANNING ? "

RADIATION CONTROL ~

SAFEGUARDS 0 : +

/QUALITY ASSURANCE : :-

NUMBER OF PEOPLE RATING SITE = I

''
FA ILIARITY OF RATERS WITH SITE (CN 7 PO{NT SCALE) =1 = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE '.dMBER OF MONTHS SINCE RATERS' LAST INSFECTION =

ST JNGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) =
*

,/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

[NDICATIONS OF CHANGE IN SITE SAFET/ SINCE JANUARY 1977

1 = NO CHANGE IN SAFET(.................. 3

2 = SAFETY SLIGHTLY IMPROVED............. I

3 = SAFETY SUBSTANT! ALLY IMPROVED . . . . . . . . 3

4 = SAFETY SLIGHTLY WORSE................ 0

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS
Safety is substantially improved due to seismic modifications. Otner safety-
relevant matters are being pursued by NRR. The plant would be hard pressed to es
current safety critaria.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

. .
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SITE Rancho Seco

DOCKET NIMER 5 -312

RATING CATEGORIES

OVERALL SAFETY ? :

ATTITucE TOWARD SAFETY : ?
#COOPERATION WITH NRC e :,.

kTECHNICAL COMPETENCE c :

QUALITY OF DESIGN, ETC. ~
:

ADMINISTRATIVE CONTROL e :

OPERATIONS -

? :

EMERGENCY P!JNNING - :

RADIATION CONTROL C ?
/SAFEGUARDS ? : -

QUALITY ASSURANCE O C :

NUMBER OF PEOPLE RATING SITE = 7

FAELIARITY OF RATERS WITH SITE (ON 7 POJNT SCALE) = 5.1
L = HARDLY AT ALL, 7 = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION = 2.8

$ NGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) = #'I

7 = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHERSITESI
=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY..................
5

2 = SAFETY SLIGHTLY IMPROVED............. I

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY WORSE................
0

5 = SAFETY SUBSTANTIALLY WORSE...........
O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

Safety is slightly improved due to increasing operating experience and quali;/ of
olant managemer*..

I

i

_ _ _ _ _ _
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|

l

San enofreSITE
5 -2U6

DOCKET NUM ER

RATING CATEGORIES

OVERALL SAFETY :
- -

ATTITUDE TOWARD SAFETY : :

COOPERATION WITH NRC e"

IECHNICAL COMPETENCE e

QUALITY OF DESIGN, ETC. -

~\
:-

ADMINISTRATIVE CONTROL : :
dOPERATIONS : :

jEMERGENCY PLANNING 0

RADIATION CONTROL 0 [ :
SAFEGUARDS e :-*

.

LIUALITY ASSURANCE ! ?

NUMBER OF PEOPLE RATING SITE = 3

FA ;:LI ARITY OF RATERS 'dITH SITE (ON 7 PO{NT SCALE) . 5.4
.. = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICN =

ST ;:NGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) = *

,/ = MUCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMOREDEMANDINGTHANTHOSEOFOTHER$1TESI
=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY............. .... 2

2 = SAFETY SLIGHTLY IMPROVED............. 2

3 - SAFETY SUBSTANTIALLY IMPROVED........ 3

4 = SAFETY SLIGHTLY WORSE................ 0

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS

Safety is slightly imoroved because of CA crogram improvements. Safety is
substantially imcreved because of u:: grading or the emergency cwer systam.
Utility management has b;er, successful in insttiling good safety attitudes and
habits uniformly througtwt the organization. Extensive ECCS and seismic medes
have been completed.

|
! -



" 5""SITE

DOCKET NUMBER 50-344

ACCEPTABLE EXCEPTIONAL
RATING CATEGORIES

OVERALL SAFETY
V / U0 m

ATTITUDE TOWARD SAFETY -

O m 0
' COOPERATION'WITH NRC #0 0 -

TECHNICAL COMPETENCE O O
QUALITY OF DESPGN, ETC. 0 0

ADMINISTRATIVE CONTROL e
OPERATIONS -

O m
0

EMERGENCY PLANNING 0 :

RADIATION CONTROL e :
SAFEGUARDS -

S : -

OUALITY ASSURANCE O " e -.

NUMBER OF PEOPLE RATING SITE = 8

FAf); LI ARITY OF RATERS kf!TH SITE (ON 7 P0]NT SCALE) = 5.4
L = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION =3.7

STg;NGENCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) = '

(,
/ = MLCH LESS DEMANDING THAN THOSE OF OTHER SITESMUCHMORE"DEMANDINGTHANTHOSEOFOTHERSITESI

=

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1977

1 = NO CHANGE IN SAFETY.................. I
=

2 = SAFETY SLIGHTLY IMPROVED............. 5

3 = SAFETY SUBSTANTIALLY IMPROVED........ 0

4 = SAFETY SLIGHTLY WORSE................ O'
,

5 = SAFETY SUBSTANTIALLY WORSE........... O

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY
CONSIDERATIONS
Safety slightly improved by equipment upgradin) and accumulation of operating
experience. Active state regulation could affect safety through conflicting,

; requirements. On site QA program implementaticn has improved. Fire protection
program is being implemented. Attitude toward QA and prevention of recurring
problems has improved.
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The narrative statements provided in connection with the sheet for each

site in the preceding section of this report were based on cor:rnents made i

by the inspectors regarding those sites. The actual coments made by the

inspectors with respect to individual sites are contained in this

addendum.

1
,

. . .. ..

. _ _ _ _ _ _ _ _ _ _ __.
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Changes in level of safety.

Site: Beaver Valley
Docket No.: 50-334

Plant is just completing startup testing and staff is more experienced.
|

QA controls slightly better.

Controls over explosive blow-out discs were established after identified
by inspector.

Plant personnel are becoming more experienced, confident and competent.
Bugs are gradually being worked out of equipment and administrative
controls.

Plant management has improved.

Increased security requirements; i.e., additional guard force, increased
surveillance, addition of mechanical search equipment (guard force
doubled in last year).

New plant - only recently completed final testing - plant and management
still learning of plant and design problems.

Site: Calvert Cliffs
Docket No.: 50-317

Management became more cognizant of plant operations following an enforce-
ment meeting in early 1977.

Have a smaller "Q" list to which they apply their controls.

Improvements in security.

Completion of startup testing on Unit 2.

Increased attention to procedural adherence and plant cleanliness due to
escalated enforcement action by IE.,

Both plants, each operating. New upgraded T/S at both plants.
,

Site: Connecticut Yankee
_ Docket No.: 50-213

,

Review of inspection findings, LERs, and operating record supports this
judgment.

1
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Site: Fitzpatrick
Docket No.: 50-333.

Take over by PANSY appears to be an improvement.

More management attention to operations. Change in operating licensee.

New security procedures.

Change in operating license from Niagara. Mohawk to PANSY increased
technical level of management and administrative controls.

Design changes to install additional safety systems.

| Corporate management change NM to PANSY.

|

Site: Ginna
Docket No.: 50-244

None.

Site: Indian Point
Docket No.: 50-247, 286

Much recent IE and licensee management attention to IP-2 operations,
health physics, safeguards, etc., has resulted in large overall licensee
upgrading.

Improvements in radiation health controls.

Recently completed an intensive inspection program in rad protection -
organizational changes were made, new procedures provided and a significant '
improvement in management control.

Inspection effort has improved management attention to factors affecting
plant safety.

Applied considerable inspection effort and " talent" and convinced corporate
management that they had to expand corporate resources.

' Site: Maine Yankee
Docket No.: 50-309

None.

s

.

_ _ _ . _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Site: Millstone
Docket No.: 50-245

More safety awareness.

New security fence and procedures.
.

Re-evaluations have been made and design changes implemented in plant
power distribution and emergency power systems.

Review of inspection findings, LERs and operating record would support
this, judgment.

'New QA organization seems to be slightly more effective.

Site: Nine Mile Point
Docket No.: 50-224

None.
|

Site: Oyster Creek
Docket No.: '50-219

Imposition of new operational procedures and facility record maintenance
system has improved safety.

Installation of storage facility to house torus chromated water - and
permit draining of torus.

0A program has been more fully implemented. New storage facilities,
new document control center becomes operational.

Substantial upgrading of QA has been, and is, in progress.

Site: Peach Bottom
Docket No.: 50-277

Plant radiation levels have been increasing with time. Design and
staffing of plant appear to have not been capable of handling this
change. Management has been slow to take large step changes to correct
problems.

- Back to back overhaul / upkeep periods for units 2 & 3 appear to have
pimduced a tired operating group prone to error.

Careless operations and poor maintenance.

!

c . ..
..

. ..
. ..
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Corrective action taken to repair core spray line cracks, feedwater
spargers and nozzles and control rod drive return nozzle.

Licensee made significant effort to reduce routine radioactive release
from reactor building vents through equipment repairs.

*

Site: Pilgrim
Docket No.: 50-293

Improved corporate management. Improved radiation management at site.

Due to instability in plant management. Drift due to lack of management
direction.

Refueling outage.

Site: Salem
Docket No.: 50-272

Relatively new plant. Still has growing pains. Needs close attention
(by IE) to assure appropriate improvements are made.

Power ascension testing revealed problems that were corrected by management,
both in hardware and procedures.

Site: Three Mile Island
Docket No.: 50-289

Increased security by addition of fence surveillance, guard force and
search equipment.

Site: Vermont Yankee
Docket No.: 50-271

Management experience and depth is increasing.

Site: Yankee Rowe
Docket No.: 50-029

Issuance of standard Technical Specifications.

.__ . .. . _ _ _ _ _ _ - _ _ - _ - _ _ _
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Site: Browns Ferry
Docket No.: 50-259

Attention to QA principles seems somewhat less

More experience and exposure of plant personnel = improved safetya.
and operation,

b. More inspections by NRC

c. Plant management ciangesl

Improved response to alarms - enforcement meeting

More ' safety awareness

In fire protection

Site: Brunswick
Docket No.: 50-325

Some improvement in administrative controls. More experience byoperating staff.

New management and experience.

Management seemed to become more aware of events at plant.

Site: Hatch-

_ Docket No.: 50-321

Continued upgrading of Adm 8 QA control

Operating experience

Site: Oconee
_ Docket No.: 50-269

Change in Operating Superintendent should improve situation in next few
months.

Site: Robinson
_D_ocket No.: 50-261

Licensee has made increased site comitment to QA/QC.

.
.

. .. .. . .

- - _ _ - - _ _ _ .
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Site: Saint Lucie
Docket No.: 50-335

Improved due to increased operations, etc., experience of plant personnel |over. time period involved.4

Site: Surry
Docket No.: 50-280

One to degradation of steam generators.

Site: Turkey Point
Docket No.: 50-250

Safety.may be slightly worse due to steam generator degradation.
.

Site: Crystal River.

Docket No.: 50-302

More safety awareness

Improved Adm control. Improved Operations awareness.

Site: Arnold
Docket No.: 50-331

Improvement in administrative control and QA program.

New plant superintendent. Stronger enforcement action - increased
inspection effort.

Management change.

. More awareness regarding significance of personnel error.

Steady improvement in management controls and quality of onsite staff.
' Increased attention by engineering and corporate office,

f

|

~

l
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Site: Big Rock Point
Docket No.: ~ 50-155

QA program implementation continuing resulting in an improved plant
safety level.

Site: D. C. Cook
Docket No.. 50-315

Increased number of personnel errors and procedural violations occurred
during 1977.

Demands placed upon personnel and management due to Unit 2 startup, fire
protection and security have. brought a decrease in attention and review
unit 1 is given. Events are occurring that would not have a year ago.

Site: Dresden
Docket No.: 50-010

Improved training program, and improved QA programs.

Better housekeeping, more attention to detail.

Poor operation, instrumentation problems.

Site: Kewanee
Docket No.: 50-305

None.

Site: Lacrosse
Docket No.: 50-409

Improved QA program

Site: tbnticello
Docket No.: 50-263

None

Site: Palisades
Docket No.: 50-255

QA scope implementation continuing resulting in an improved plant safety
level.

_ _ _ _ _ _ _ _ _
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Improved attention by management toward more timely correction of problems.

Site: Point Beach
Docket No.: 50-266

j

-None.

Site: Prairie Island
Docket No.: 50-282

None.

Site: Quad Cities
Docket No.: 50-254

. Improvement in training program, improved QA program, improved radiological
program.

Site: Zion
Docket No.: 50-295

Apparent PWR attitude of personnel resulting from marginal management.

Safety reduced as evidenced by loss of DC power and by passing all
pressurizer level channels in 1977. Inadequate management controls.

d

Continued deterioration of management controls.

Nonconformance with technical specifications; failure to adhere to
administrative procedure; failure to adhere to operating, emergency, and
test procedures; inadequate procedure; operator error; poor overall
operating performance; weak overall management.

Procedures improved; administrative procedures improved; better training.
_

,

' Site: Arkansas
Docket No.: 50-313

Cable penetration barriers and fire proofing of essential and safety
cables. Improvement in procedural controls.

i

'

.
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Site: Cooper Station
_ Docket No.: 50-298

None.

Site: Fort Calhoun
Docket No.: 50-285

Site management at this plant is young and they are maturing and recogniz- I
ing their safety responsibilities.

Site: Fort St. Vrain
Docket No.: 50-267

Cable separation, training program, penetration fire barriers and flam-
mastic on essential and safety related cable. Experience of operating
personnel as operation of plant continues.

Based on an IE inspection the licensee has recently had to review the
setpoints of his safety systems to determine that instrument and calibra-
tion inaccuracies are adequately accounted for in the selected setpoints.

Site: Humboldt Bay
_ Docket No.: 50-133

Seismic modifications completed during past year.

Seit lic modifications have been perfonned, feedwater sparger has been
replacr;d.

Upgrading structures to new seismic criteria.

The plant has undergone an extensive outage to upgrade the structural
integrity of the facility to limit seismic damage.

Plant shutdown for extensive .nodification in July 1976.

Site: Rancho Seco
Docket No.: 50-312

Overall plant safety increasing with experience of operations organization
and management's understanding and knowledge of nuclear plant operations.

: .. .
.

. .. . ____ _ _ _ _ _



- _ _

10 --

Site: San Onofre
_ Docket No.: 50-246

QA program improvement.
^

Completed outage which improved their emergency power capability
substantially.

Installed emergency diesel generator capacity to carry LOCA load coincident
with loss of off-site power. Also, constructed concrete shield around
containment vessel.

Extensive ECCS and seismic modifications have been completed.

Installation of onsite emergency power capability.

Site: Trojan
Docket No.: 50-344

Equipment improvements in engineered safety features brought about by
operating experiences.

Improving with experience as operating organization and management
matures and gains nuclear experience.

QA program implementation onsite has substantially improved by identifying
problems before they became issues or items of noncompliance detected by
NRC inspectors.

Fire protection program is being implemented.

Improved attitude toward value of QA auditing and initiating corrective
measures to correct recurring deficiencies identified from operating
experience.

t

f



Other things relevant to safety of this site?

Site: Beaver Valley
Docket No.: 50-334

! Technical competence of management personnel.

New plant - recently completed full power testing.

Site: Calvert Cliffs
Docket No.: 50-317

The Chief Engineer is anti-NRC, anti-QA.

The operation philosophy of this plant is 2.5 and survive - they don't*

'

do anything above that which is required toward plant safety.

This facility appears to place prime interest upon operating, to the
extent of voluntary entrance into action statements. Its attitude
toward safety appears to be that meeting literal NRC requirements is
sufficient.

Management meeting held to impress President with our observations of
the dedication of plant staff to "get the turbine on line" at the risk
of not having assured that T/S requirements are met. Too early to
determine the result of the meeting.

Site: Connecticut Yankee
Docket No.: 50-213

Age of plant.

NRR is backfitting CY in several areas. When this is completed, the
design requirements and license conditions will be upgraded, and there-
fore, overall safety should be improved.

Site: Fitzpatrick
Docket No.: 50-333

Has a new operator (PANSY) for the plant, including new plant management.

I

F

._
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Site: Fitzpatrick(Continued)
Docket No.: 50-333

Later design provides better safety systems, such as rod sequence control
system, etc., but emergency diesel generators are not reliable and radio-
active waste systems are underdesigned and marginally operated. Excellent

ifire protection system, excellent security program. !

Station management recently changed from Niagara Mohawk to PANSY -
improvements already noted - more anticipated.

Site: Ginna
Docket No.: 50-244

The plant is old, small, and run safely---the small aspect is important
because of the relative lack of danger to the public.

Recent change in station superintendent - no significant change noted.

Site: Indian Point
Docket No.: 50-247, 286

The ratings indicated are for Indian Point 2 in that Indian Point 3 is
' highly superior in all aspects as related to Unit 2 due primarily to

management controls and personnel.

Facility operation at full power with question on calibration of nuclear
instruments and resolution of read-out available to operations. Manage-
ment is aware of problem and IE is following.

Do not have accepted QA plan meeting current requirements. Should be
approved soon. Unit 3 would be better rated because PANSY does better -

'

~ han Con Ed.t

Upper management (corporate) attitudes continue to limit effectiveness
of site management.

Continue to inspect and observe with highly competent and experienced
inspectors. The trend toward more inspections with less competent
inspectors is dangerous. Also, continue design reviews by highlyi

competent NRR personnel - also tighten standards and codes, and operator
license examinations.
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Site: Maine Yankee
Docket No.: 50-309

The plant is very clean - it shows pride in ownership and is indicative
;of happy people working at a good plant.

Have recently approved QA plan - upgraded to current standards. Became
effective 8/16/77.

Recent change in station suparintendent - no significant changes in
safety expected.

Site: Millstone
Docket No.: 50-245

|
Large public interest in events taking place at this facility. Have a |

new plant superintendent.

Unit 1 is a BWR which is old - these items combine to cause a lower
rating for Unit 1 than Unit 2.

Millstone site has three reactors, operating BWR, operating PWR, under
construction PWR - all are by different vendors - all of different " era" -
the operating reactors are, relatively, independent (as compared to a
multiple unit site with the same generation of reactor from the same
vendor) in their inherent safety characteristics.

Reliability of emergency gas turbine, acceptance of the feedwater
injection system as a high pressure ECCS system. Plant lacks a lot
of separatfor, and fire protection systems. Rad waste system undersized.

Inter-relationship between diverse units at single site.

Site: Nine Mile Point
_ Docket No.: 50-224

There were some old fossil people managing and operating this plant -
they don't have the nuclear ethic yet.

This is a plant of older design but the early engineering was of a high
quality and excellent plant layout and construction. Onsite plant support
(other than operations) lacking in numbers of people. Plant lacks system
operation and a real high pressure inspection system. Excellent security
program.

_ - _ _ _ - _ _ - _ -
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. Site: Nine Mile Point (Continued)
Docket No.: 50-224

Approach to operations of plant have been conservative. Plant staff
has been stable.

Nine Mile also has considerable operating experience, and a reservoir of
experienced BWR operators (from Fitzpatrick which has until recently
been operated by the Nine Mile licensee and which " leases" its operators
from Niagara Mohawk until it trains its own).

Corporate engineering role in maintenance activities.

Site: Oyster Creek i

Docket No.: 50-219

Security should be upgraded, i.e., increase capabilities of guard force
and surveillance equipment.

Upgrading of requirements, imposition of environmental T.S.

An early generation BWR - its age and generation made it different in
inherent safety from facilities - and facility management has been less
than willing to endorse in principle a comprehensive management control
system - they conform as required rather than aggressively prosecute.

This plant received a poor design review as demonstrated by logic system
inadequacies, recently found. Plant was built at minimum cost. Radio-
active waste and fire protection are inadequate. Plant lacks system
separation.

Management at corporate level has a first-hand technical and working
level knowledge of the plant.

Site: Peach Bottom
Docket No.: 50-277

QA program not upgraded to current standards. Security not upgraded.
Many repeat items of noncompliance. Least safe plant in RI! Poorest
management!



_ _ _ _ _ _ _ _
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Site: Peach Bottom (Contiinued)
Docket No.: 50-277

Quality of people (i.e., technical educational level) that are operating
i

a plant and the type of organizational structure they are placed in can '

have a significant impact on safety.

Higher number of inspections due to proximity to regional office.

' Recent management meeting with the President - expect to determine by
scheduled inspections in the next 30 days if significant improvements
were made.

Plant management exhibits an appearance of attempting to " control" NRC
inspector access thru continual escor+. - general attitude appears to be
one of compliance as required instead of an aggressive prosecution of
management controls.

The problem with this plant is that it is a big BWR - by definition,
they will have problems unless they have a good operating staff. PB
does...

Upgrading of requirements upon this license, particula. ly in cases of
security and QA.

Site: Pilgrim
Docket No.: 50-293

Ger.eratico of design may be the overriding factor for this early
generation W R.

Have experienced a ne:.cer of station manager changes.

Recent change in corporate radiological protection and all old fuel is
being removed. Significant improvements in reducing effluents and
worker exposure expected.

Several changes in upper level management, some instability because of
k changes.
i

The cleanest BWR in the country.

<,

_ . . _
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Site: Salem
Docket No.: 50-272

The plant control room was designed in-house - it is a disaster waiting
to happen.

In startup phase. Have had a number of problems. This can be due either
to poor system oz poor management or,the " normal" failures when newr
systems are placed into service.

Design of controls with back-lighted pushbuttons results in operator
data assessment problems, especially when lights are burned out. Manage-
ment is aware of problem and IE is following up.

New plant - recently completed full power testing - plant still in early
operating phases.

Site: Three Mile Island
Docket No.: 50-289

Pay close attention to performance of newly assigned station and unit
superintendents.

This is the first designed B&W plant of this generation. Construction
was largely accomplished without aggressive prosecution of nuclear
management control. Operation is conducted under strong management
control.

The licensing of Unit 2 i' ..,77 will have an impact on the site / corporate
staffs. In all probability the overall safety may become worse over the
year due to this increased workload.

2nd plant in startup places some additional " drag" on operating facility
equipment and manpower.

Site: Vermont Yankee
', Docket No.: 50-271

Havs upgraded QA plan which bectme effective 8/16/77.

Frequent changes in plant superintendent - has resulted in slight
degradation of management controls.

Very clean. }

Public interest in events at site.
t

|

|

_ - _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ . _ _ _ -
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Site: Yankee Rowe. |

J Docket No.: 50-029

Plant is very small and very isolated - virtually no health hazard to
the public exists.

Old plant Tech Specs. New, upgraded QA program became effective 8/16/77.

Site: Browns Ferry
Docket No.: 50-259

Core performance analysis, qualifications of technicians and mechanics
who maintain safety equipment.

,

|

Site: Brunswick
Docket No.: 50-325

The training or experience of senior site management - nor2 of the top
three have had SRO training.in BWRs. The plant has had very high

! personnel turnover rate. Consequently, the staff is young for the
! responsibilities needed. Corporate management apparently still has not

faced up to what this inexperience costs in safety and efficiency.
j They appear to believe they are being over-regulated.
t

| Qualifications of technicians and mechanics that maintain safety
| equipment.

I All pre-op testing must be completed prior to licensing.
|
.

! Site: Hatch
' Docket No.: 50-321

; Qualifications of technicians and mechanics that maintain safety
equipment.'

Site: Oconee
Docket Number: 50-269<

| Qualifications of technicians and mechanics that maintain safety
[ equipment. Maintenance of test equipment.

|

!

_ - . ._
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Site: Robinson
Docket No.: 50-261'

(
Low number of LERs reflects attitude of reporting only items that are
conspicuously reportable. Licensee impedes IE freedom of movement and
access at site. No information freely given. Definite attitude of do
only what is required.

Qualifications of technicians and mechanics that maintain safety systems.

Site: Saint Lucie
Docket No.: 50-335

This plant has more than average number of LER's. I believe this is due
to Licensee's determination to report all possibly reportable items
rather than poor perft Nance.

Site: Surry
Docket No.: 50-280

None.

Site: Turkey Point
Docket No.: 50-250

Qualifications of technicians and mechanics that maintain safety
equipment.

Site: Crystal River
_ Docket No. : 50-302

None.

Site: Arnold
Docket No.: 50-331

Site: Big Rock Point:

Docket No.: 50-155

On original BWR - Design, operation relatively uncomplicated. Closeness>

of operating' staff.

i

!
l

L_
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Site: Big Rock Point (Continued)
Docket No.: 50-155

. General safety of older plants.

Plant personnel qualifications have improved (technical capability)
monthly.

Site: D. C. Cook
Docket No.: 50-315

One plant in operations the other in startup. Plant using standardized
Tech Specs.

Resident inspector stationed thru 74-77.

Design, its newer with greater indepth protection.

Site: Dresden
Docket No.: 50-010

See Zion commen' ~

U-1 is a 200 MWe plant while U-2&3 are 800 MWe each - U-l will never
receive priority at the management level - One should also consider the
manpower availability on site.

Site: Kewanee
pocket No.: 50-305

Resident Inspector assigned 74-76.,

|

| Very stable and competent plant management; overall good operating
performance; strong safety attitude.

Site: Lacrosse
Docket No.: 50-409

Part 115 plant (AEC developmental reactor) small utility - limited
technical staff with minimal corporate backup - difficult to absorb
costly NRC regulations.

1

!

t

I |
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Site: Monticello
Docket No.: 50-263

None

Site: Palisades
Docket No.: 50-255

Utility constantly confronted by intervention - legal challenge from
the outside.

Effectiveness of management controls. Resident inspection assigned
74-77.

Site: Point Beach
Docket No.: 50-266

This plant is of older design with its management attitudes it would be
above exceptional if designed like present day.

Disciplined staff, well motivated, pride which includes their ability
to positively criticize the NRC in matters which distract from their
ability to conduct their plant operations.

The exceptional strength of plant management in all areas. The total4

team effort in all matters - the excellence of all personnel attitude
in regard to safe plant operation.

,

Site: Prairie Island
Docket No.: 50-282

The technical staff is closely integrated with operations and maintenance.
This helps resolve problems before safety concerns develop and pr3vides
good information where failures have occurred.

Site: Quad Cities
Docket No.: 50-254

,

|

| See Zion consnents.
|

| The licensee has been "overinspected" by NRC and state for the past 2
or 3 years. The plant cannot operate at design load because of an agree-

;

i ment with the state to operate with a closed cycle cooling canal, after
! the plant was built as designed for once thru cooling. This affects
| plant operation and also attitudes of operators.

I
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Site: Zion
Docket No.: 50-295

Lack of management. Ability of discipline employees for operators
error / carelessness.

Management - union interface and its effect on selection of personnel
and disciples. Attitude and support from support engineering and
corporate management to resolve operating equipment problems. Corporate
management involvement in plant operations. Corporate management
attitudes and followup.

Part of a complex nuclear commitment which carries with it the
management problems associated with " bigness." Stability of staff
a continuous problem.

| Overall attitude .egarding safety is not strong. Lax operating
perfonnance and attitude.

Adequacy of training program; number of personnel errors resulting in
significant problems.

|

i Site: Arkansas
Docket No.: 50-313

Unit 2 which is soon to be operational will be managed by the same size ,

management as that which controls Unit 1. I feel this practice consider-
ably dilutes management's control over these plants.

| Upgrade technical specifications to standard T/S.

|
Site: Cooper Station
Docket No.: 50-298

None.
:

l

| Site: Fort Calhoun
Docket No.: 50-285

Top management (Board of Directors) have an anti-nuclear attitude which
is upsetting to site personnel and management. Since there is ai

i correlation between morale and job satisfiers, I am concerned about
' this situation. This concern is due te the fact that morale affects

employee safety practices more than production.

!

i

_ .
1
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Site: Fort St. Vrain
Docket No.: 50-267

First of a kind - fits the category of a demonstration site.

The basic design and configuration of the HTGR introduces a completely
different set of parameters and accidents to be considered in plant
safety..

!This is a one of a kind HTGR. The existing regulatory guides,
standards, etc., do not apply to this plant. The existing Technical
Specifications need to be completely revised.

1

Site: Humboldt Bay
;Docket No.: 50-133

The other matters I feel are necessary to consider are being pursued
- by NRR - they include adequacy of ECCS, single failure design and
gaseous effluent treatment.

The plant would be hard pressed to meet any of today's criteria for
nuclear plant safety.

No opinion.

New Technical Specifications.

Adequacy of seismic design, ECCS and reactor protection system. Results
of analyzing these safety questions could change (significantly) my
rating of overall plant safety.

Site: Rancho Seco
Docket No.: 50-312

Not that I'm aware of.

Site: San Onofre
Docket No.: 50-246

This company should be studied to determine how and why their management
has been so successful in instilling good safety attitudes and habits so
unifonnly thru their organization.

!

l

. - . .
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Site: Trojan-
Docket No.: -50-344

Active role of State of Oregon in attempting to regulate this plant ,
could have an effect on safety - possibility of. contradictory require-
ments and demands of federal / state agencies.

i

,
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| ADDENDUM

TO
|
l INDIVIDUAL SITE RATINGS

!
FROM THE

| IE EMPLOYEE SURVEY ON

EVALUATION OF LICENSEES

i APRIL 1978
.

|

|

|



The narrative statements provided in connection with the sheet for each

site in the preceding section of this report were based on coments made

by the inspectors regarding those sites. The actual coments made by the'

inspectors with respect to individual sites are contained in this

addendum.

|
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Docket No.: 50-334
Site: Beaver Valley

|

Answers to Question-17 (If a change to safety level occurred, please
describe it briefly):

Plant is just completing startup testing and staff is more experienced.

QA controls slightly better.

Controls over explosive blow-out discs were established after identified
by inspector.

Plant personnel are becoming more experienced, confident and competent,
Bugs are gradually being worked out of equipment and administrativet

| controls.

| Plant management has improved.

Increased security requirements; i.e., additional guard force, increas~ed
surveillance, addition of mechanical search equipment (guard force

| doubled in last year).

New plant - only recently completed final testing - plant and management
still learning of plant and design problems.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

New plant - recently completed full power testing.

Technical competence of management personnel.

!
|

|

|

!

!

:



Docket No.: 50-317
Site: Calvert Cliffs

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Management became more cognizant of plant operations following an enforce-
ment meeting in early 1977.

Have a smaller "Q" list to which they apply their controls.

The (blank) is anti-NRC, anti-QA.

Improvements in security.

Completion of startup testing on Unit 2.

Increased attention to procedural adherence and plant cleanliness due to
escalated enforcement action by IE.

Both plants, each operating. New upgraded T/S at both plants.

Answers to Question 18 (Are there other things we should consider about
the safety of this olant?):

Management meeting held to impress President with our observations of the
dedication of plant staff to "get the turbine on line" at the risk of not
having assured that T/S requirements are met. Too early to determine
the result of the meeting.

The operational philosophy of this plant is 2.5 and survive - they don't
do anything above that which is required, towards plant safety.

This facility appears to place prime interest upon operating, to the
extent of voluntary entrance into action statements. Its attitude toward
safety appears to be that meeting literal NRC requirements is sufficient.

|

i

_ _ _ _ _ _ _



Docket No.: 50-213
Site: Connecticut Yankee

Answers to Question 17 (If a change to safety level occurred, clease
describe it briefly):

Review of inspection findings, LERs, and operating record supports this
judgnent.

Answers to Question 18 (Are there other thinas we shocid consider about
tne safety of tnis plant?):

Age of plant.

NRR is backfitting CY in several areas. When this is completed, the
design requirements and license conditions will be upgraded, and there-
fore, overall safety should be improved,

i

4
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Docket No.: 50-333
Site: Fitzpatrick

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Take over by PANSY appears to be an improvement.

More nanagement attention to operations. Change in operating licensee.

New security procedures.

Change in operating license from Niagara Mohawk to PANSY increased -

technical level of management and administrative controls.

Design changes to install additional safety systems.

Corporate management change NM to PANSY.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

Has a new operator (PASNY) for the plant, including new plant management.

Later design provides better safety systems, such as rod sequence control
system, etc., but emergency diesel generators are not reliable and
radioactive waste systems are underdesigned and marginally operated.
Excellent fire protection system, excellent security program.

Station management recently changed from Niagara Mohawk to PASNY.
Improvements already noted - more anticipated.

l

.
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Docket No.: 50-244
Site: Ginna

An:wers to Questions 17 (If a change to safety level occurred, olease
describe it briefly):

None.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

The plant is old, small, and run safely---the small aspect is important
because of the relative lack of danger to the public.

Recent change in station superintendent - no significant change noted.

|
!
i

l

i
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Docket No.: 50-003
Site: Indian Point

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Much recent IE and licensee management attention to IP-2 operations,
health physics, safeguards, etc., has resulted in large overall licensee
upgrading.

Improvements in radiation health controls.

Recently completed an intensive inspection program in rad protection -
organizational changes were made, new procedures provided and a significant
improvement in management control.

Inspection effort has improved management attention to factors affecting
plant safety.

Applied considerable inspection effort and " talent" and convinced corporate
management that they had to expand corporate resources.

Answers to Question 18 (Are there other thincs we should consider about
the safety of this plant?):

The ratings indicated are for Indian Point 2 in that Indian Point 3 is
highly superior in all aspects as related to Unit 2 due primarily to
management controls and personnel.

Facility operation is full power with question on calibration of nuclear'

instruments and resolution of read-out available to operators. Manage-
ment is aware of problem and IE is following.

Do not have accepted QA plan meeting current requirements. Should be
approved soon. Unit 3 would be better rated because PASNY does better
than Con Ed.

Upper Management (corporate) attitudes continue to limit effectiveness
of site management.

Continue to inspect and observe with highly competent and experienced
inspectors. The trend toward more inspections with less competent
inspectors is dangerous. Also, continue design reviews by highly com-
petent NRR personnel - also tighten standards and codes, and operator
license examinations.
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Docket No.: '50-309
Site: Maine Yankee

} Answers to' Question 17 (If a change to safety level occurred, please
describe it briefly):

i

| None.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

The plant is very clean - it shows pride in ownership and is indicative
of happy people working at a good plant.

Have recently approved QA plan - upgraded to current standards. Becomes
effective 8/16/77.

Recent change in station superintendent - no significant changes in safety
expected.

i

J
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Docket No.: 50-245
Site: Millstone

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

More safety awareness.

New security fence and procedures.

Re-evaluations have been made and design changes implemented in plant
power distribution and emergency power systems.

Review of inspection findings, LIRs and operating record would support
this judgment.

New QA organization seens to be slightly more effective.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

Large public interest in events taking place at this facility. Have a
new plant superintendent.

Unit 1 is a BWR which is old - these items combine to cause a lower rating
for Unit 1 than Unit 2.

Millstone site has three reactors, operating BWR, operating PWR, under
construction PWR - all are by different vendors - all of different " era" -
the operating reactors are, relatively, independent (as compared to a
multiple unit site with the same generation of reactor from the same
vendor) in thc r inherent safety characteristics.-

Reliability of emergency has turbine, acceptance of the feedwater
injection system as a high pressure ECCS system. Plant lacks a lot of
separation and fire protection systems. Radwaste system undersized.

See answer to Question 28.

See p. 23.

Inter-relationship between diverse units at single site.

!

i
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Docket No.: 50-224
Site: Nine Mile Point

Answers to Ouestion.17 (If a change to safety level occurred, please
describe it briefly):

None.

Answers to Question 18 (Are there other things we should consider about
tne safety of this plant?):

There were some old fossil people managing and operating this plant -
they don't have the nuclear ethic yet. ~

See question 69.

This is a plant of older design but the early engineering was of a high
quality and excellent plant layout and construction. Onsite plant
support (other than operations) lacking in numbers of people. plant
lacks system separation and a real high pressure injection system. -

. Excellent security program.
|

| Approach to operations of plant have been conservative, plant staff has
| been stable.

Nine Mile also considerable operating experience, and a reservoir of
,

experienced BWR operators (from Fitzpatrick which has until recently
been operated by the Nine Mile licensee and which " leases" its operators'

from Niagara Mohawk until it trains its own).i

Corporate engineering role in maintenance activities.

|

|



Docket No.: 50-219
Site: Oyster Creek

Answers to Question.17 (If a chance to safety level occurred, please
cescribe it briefly):

Impcsition of new operational procedures and facility record maintenance
system has improved safety.

Installation of storage facility to bouse torus chromated water - and
permit draining of torus.

QA program has been more fully implemented. New storage facilities,
new document control center becomes operational.

Substantial upgrading of QA has been, and is, in progress.

Answers to Question 18 (Are there other things we should consider about
tne safety of this plant?):

Security should be upgraded, i.e., increase capabilities of guard force
and surveillance equipment.

Upgrading of requirements, imposition of environmental T.S.

See question 69.

An early generation BWR - its age and generation made it different in
inherent safety from facilities - and facility management has been less
than willing to endorse in principle a comprehensive nanagement control
system - they conform as required rather than aggressively prosecute.

This plant received a poor design review as demonstrated by logic system
inadequacies, recently found. Plant was built at minimum cost. Radio-
active waste and fire protection are inadequate. Plant lacks system
separation.

Management at corporate level have a first-hand technical and working
level knowledge of the plant.

,

i
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Docket No.: 50-277
Site: Peach Bottom

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Plant radiation levels have been increasing with time. Design and
staffing of plant appear to have not been capable of handling this
change. Management has been slow to take large step changes to correct
probl ems.

Back to back overhaul / upkeep periods for units 2 & 3 appear to have
produced a tired operating group prone to error.

Careless operations and poor maintenance.

Corrective action taken to repair core spray line cracks, feedwater
! spargers and nozzles and control rod drive return nozzle.

Licensee made significant effort to reduce routine radioactive release
from reactor building vents through equipment repairs.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

See question 69 and 28.

| QA program not upgraded to current standards. Security not upgraded.
l Many repeat items of noncompliance. Least safe site in Region Il

Poorest management!

Quality of people (i.e., technical educational level) that are operating
a plant and the type of organizational structure they are placed in can
have a significant impact on safety.

Higher number of inspections due to proximity to regional office.

Recent management meeting with the President - expect to determine by
I scheduled inspections in the next 30 days if significant improvements
| were made.
.

Plant management exhibits an appearance of attempting to " control" NRC
inspector access thru continual escort - general attitude appears to be
one of compliance as required instead of an aggressive prosecution of;

( management controls.

| The problem with this plant is that it is a big BWR - by definition, they
will have problems unless they have a good op. staff. pB does...

Upgrading of requirements upon this licensee, particularly in cases of
security and QA.



Docket No.: 50-293
Site: Pilgrim

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Improved corporate management. Improved radiation management at site.

Due to instability in plant management. Drift due to lack of managementdirection.

Refueling outage.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

Generation of design may be the overriding factor for this early generation
BWR.

Have experienced a number of station manager changes.

Recent change in corporate rad protection and all old fuel is being
removed. Significant improvements in reducing effluents and worker
exposure expected.

,

Several changes in upper level management, some instability because of
changes.

The cleanest BWR in the country,

i

|
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| Docket No.: 50-272
Site: Salem

Answers to Question _17 (if a change to safety level occurred, olease
describe it briefly):

Relatively new plant. Still has growing pains. Needs ciose attention
(by IE) to assure appropriate improvements are made.

Power ascension testing revealed problems that were corrected by
management, both in hardware and procedures.

Answers to Question 18 (Are there other things we should consider about
tne safety of this olant?):

The plant control room was designed in-house - it is a disaster waiting
to happen.

In startup phase. Have had a number of problems. This can be due either
to poor system oz poor management or, the " normal" failures when new
systems are placed into service.;

,

Design of controls with back-lighted pushbottons results in operator
data assessment problems, especially when lights are burned out. Manage-
ment is aware of problem and IE is following up.

New plant - recently completed full power testing - plant still in early
operating phases.

l



Docket No.: 50-289
Site: Three Mile Island

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Increased security by addition of fence surveillance, guard force and
search equipnent.

,

Answers to Question 18 (Are there cther things we should consider about
the safety of this plant?):

pay close attention to performance of newly assigned station and unit.

superintendents .

This is the first designed B&W plant of this generation. Construction
was largely accomplished without aggressive prosecution of nuclear manage-
ment control. Operation is conducted under strong management control.

The licensing of Unit 2 in 10/77 will have an impact on the site / corporate
staffs. In all probability the overall safety may become worse over the
next year due to this increased workload.

2nd plant in startup placed some additional " drag" on operating facility
equipment and manpower.

_ _ - - _ _ _ _ - - -



i Docket No.: 50-E71
Site: Vermont Yankee

Answers-to Question 17 (If a change to safety level occurred, please
describe it briefly):

Management experience and depth is increasing.

Answers to Question 18 (Are 'there other things we should consider about
the safety of this plant?):

Have upgraded QA plan which becomes effective 8/16/77.

Frequent changes in plant superintendent - has resulted in slight
degradation of management controls.

Very clean.

Public interest in events at site.

i
|
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Docket No.: 50-029
Site: Yankee Rowe

Answers to Question.17 (If a change to safety level occurred, please
describe it briefly):

Issuance of standard Technical Specifications.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

Plant is very small and very isolated - virtually no health hazard to
the.public exists.

Old plant Tech Specs. New, upgraded QA program doesn't become effective
until 8/16/77. See questions 67 & 69.

|
1
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Docket No.: 50-259
Site: Browns Ferry

Answers to Question 17 (If a change to safety level occurred, please3escribe it briefly):

Attention to QA principles seems somewhat less.

More experience and exposure of plant personnel = improved safetya.
and operation.

b. More inspet 'ons by NRC.

c. Plant management changes.

Improved response to alarms - enforcement meeting.

More safety awareness.

In fire protection.

Answers to Question 18 (Are there other things we should ( msider about
tne safety of this plant?):

Core performance analysis, qualifications of technicians and mechanics
who maintain safety equipment.

_ _ _ _ - - - _



Docket No.: 50-302
Site: Crystal River

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

More safety awareness.

Improved Adm. control. Improved Opera awareness.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

None.

4

<
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Docket No.: 50-325
Site: Brunswick

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly): i

l
Some improvement in administrative controls. More experience by
operating staff.

New managemer,t and experience.

Management seemed to become more aware of events at plant.

Answers to Question 18 (Are there other things we should consider about
the sa7ety of this plant?):

The training or experience of senior site management - none of the top
three have had SRO training in BWRs. The plant has had a very high
personnel turnover rate. Consequently, the staff is young for the
responsibilities needed. Corporate management apparently still has not
faced up to what this inexperience costs in safety and efficiency. They

,

I appear to believe they are being over-regulated.
|
| Qualifications of technicians and mechanics that maintain safety equipment.

All pre-op testing must be completed prior to licensing.
.

J
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'Docket No.: 50-261

Site: Robinson

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Licensee has made increased site commitment to QA/QC.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

Low number of LERs reflects attitude or reporting only_ items that are
conspiciously reportable. Licensee impedes IE freedom of movement and
access at site. No information freely given. Definite attitude of do
only what is required.-

~

Qualifications of technicians and mechanics that maintain safety systems.

|

.
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- Docket No.: 50-321
Site: Hatch

Answers to Questica 17 (If a change to safety level occurred, please
describe it briefly):

Continued upgrading of Adm 8 QA control

Operating experience.
'

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

Qualifications of technicians and mechanics that maintain safety
equipment.

!
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] Docket No.: 50-269
Site: Oconee

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Change in' 0perating Superintendent should improve situation in next few
months.

Answers to Question 18 (Are there other things we should consider about
~

tne safety ot this plant?):

Qualifications of technicians and mechanics that maintain safety
'

equipnent. Maintenance of test equipment.
t

[
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Docket No.: 50-335
Site: Saint Lucie

Answers to Question 17 (If a change to safety level occurred, please
describe it oriefly):

Improved due to increased operations,_ etc., experience of plant personnel
over time period involved.

Answers to Question 18 (Are there other thinos we should consider about
tne safety of this plant?):

This plant has more than average number of LER's. I believe this is due
to Licensee's determination to report all possibly reportable items rather
than poor performance.

.

- _ - _ _ _ _ _ _ _ _ _ _ _ _
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- Docket No.: 50-280
Site: Surry

Answers to Question 17 (If a change to safety level occurred, please
cescribe it briefly):

.

; Due to degradation of steam generators.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

None.

.
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Docket No.: 50-250
Site: Turkey Point

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Safety may be slightly worse due to steam generator degradation.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?)-

Qualifications of technicians and mechanics that maintain safety
equipment.

. .. .

. - _ _ _ _ _ _ - _ - _ _ _ - _ _ _
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Docket No.: 50-331
Site: Arnold

Answers to Question 17 (If a change to safety level occurred, please
cescribe it briefly):

Improvement in administrative control and QA program.

New plant superintendent. _ Stronger enforcement action - increased
inspection effort.

Management change.

More awareness regarding significance of personnel error.

Steady improvement in management controls and quality of onsite staff.
Increased attention by engineering and corporate office.

Answers to Question 18 (Are there other things we should consider about'

the safety of this plant?):

See page 13.

.
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Docket lio.: 50-155
Sjte: Big Rock Point

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

QA program implementation continuing resulting in an improved plant
safety level .

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

An original BWR - Design, operation relatively uncomplicated. Closeness
of opera.

General safety of older plants.

Plant personnel qualifications have improved (technical capability)
recently.

,
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Docket No.: 50-315
Site: D. C. Cook

Answers to Question 17 (If a change to safety level occurred, please
describa it briefly):

Increased number of personnel errors and procedural violations occurred
during 1977. -

Demands placed upon personnel and management due to Unit 2 startup, fire
protection and security have brought a decrease in attention and review
unit 1 is given. Events are occurring that would not have a year ago.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

One plant in operation the other in startup. Plant using standardized
Tech Specs.,

1

Resident inspector stationed there 74-77.

Design, its newer with greater indepth protection..

!

!

!
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Docket No.: 50-010
Site: Dresden

Answers to Question 17 (If a change to safety level occurred, please
descriDe it briefly):

Improved training program, and improved QA programs.

Better housekeeping, more attention to detail.

Poor operation, instrumentation problems.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

See page 13.

See Zion coments.
' U-1 is a 200 MWe plant while U-2&3 are 800 MWe each - U-1 will never .

receive priority at the management level - One should also consider the
manpower availability on site.

|

.
- - - -
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Docket No.: 50-305
Site: Kewanee

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

None.

Answers to Question 18 (Are there other. things we should consider about
the safety of this plant?):

Resident inspector assigned 74-76.
,

Very stable and competent plant management; overall good operating
performance; strong safety attitude.,

.
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Docket No.: 50-409
Site: Lacrosse

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Fuel degradation.
J

Improved QA program.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

See page 13.
,

Part 115 plant (AEC developmental reactor) small utility - limited
technical staff with minimal corporate backup - difficult to absorb
costly NRC regulations.

,
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Docket No.: 50-263 '

Site: Monticello

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

None.
'

"

Answers to Question 18 (Are there other things we should consider about
.,
' the safety of this plant?):

None.

. .

d

1

.

4

|
1

, ,

1.

!
1

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



_ _ _ _ _ _ _ -

Docket No.: 50-255
Site: Palisades

Answers to Question.17 (If a chance to safety level occurred, please
describe it briefly):

,

' QA program implementation continuing resulting in an improved plant
and safety level .

Improved attention by management toward more timely correction of
problems.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

Utility constantly confronted by intervention - legal challenge from the
outside.

Effectiveness of management controls. Resident inspector assigned 74-77.

.

i
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Docket No.: 50-266
Site: Point Beach _

Answers to Question 17 (If a change to safety level occurred, please
-describe it briefly):

None.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

This plant is of older design with its management attitudes it would be
above exceptional if designed like present day.

Desciplined staff, well motivated, pride which includes their ability to
positively criticize the NRC in matters which distract from their ability
to conduct their plant operations.

- The exceptional strength of plant management in all areas. The total
team effort in all matters - the excellence of all personnel attitude
in regard to safe plant operation.

.
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Docket No.: 50-282
Site: Prairie Island

Answers to Question 17 (If a change to safety level occurred, clease
describe it briefly):

None.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

The technical staff is closely integrated with operations and maintenance.
This helps resolve problems before safety concerns develop and provides
good information where failures have occurred.

- __ _ _ _ _ _ _ _ _ _ _ _ _



Docket No.: 50-254
Site: Quad Cities

Answers -to Question 17 (If a change to safety level occurred, please
describe it briefly):

Improvement in training program, improved QA program, improved radiological
program.

- Answers to Question 18 (Are there other things we should cons', der about
tne safety of this plant?):

See Zion comments.

The licensee has been "overinspected" by NRC and state for the past 2 or
3 years. The plant cannot operate at design load because of an agreement
with the state to operate with a closed cycle cooling canal, after the
plant was built- as designed for once thru cooling. This affects plant
operation and also attitudes of operators.

See page 13.
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Docket No.: 50-295
Site: Zion

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Apparent PWR attitude of personnel resulting from marginal management.

Safety reduced as evidenced by loss of DC power and by- passing all
pressurizer level channels in 1977. Inadequate management controls.

Continued deterioration of management controls.

Nonconformance with technical specifications; failure to adhere to
administrative procedure; failure to adhere to operating, emergency, and
test procedure; inadequate procedure; operator error; poor overall
operating performance; weak overall management.

Procedures improved; administrative procedures improved; better training.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

! Lack of management. Ability to discipline employees for operator error /
carel essness .

Management - union interface and its effect on selection of personnel and
discipline. Attitude and support from support engineering and corporate
management to resolve operating equipment problems. Corporate management
involvement in plant operations. Corporate management attitudes and
followup.

Part of a complex nuclear comitment which carries with it the management
problems associated with " bigness". Stability of staff a continuous
problem.

i

Overall attitude regarding safety is not strong. Lax operaring'

| performance and attitude.
|

| Adequacy of training program; number of personnel errors resulting in
significant problems.

i
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Docket No.: 50-313
Site: Arkansas

Answers to Question.17 (If a change to safety level occurred, please
describe it briefly):

Cable penetration barriers and fire proofing of essential and safety
cables. Improvement in procedural controls.

Answers to Question 18 (Are there other things we should consider about
,

the safety of this plant?):

Unit 2 which is soon to be operational will be managed by the same site
management as that which controls Unit 1. I feel this practice consider-
ably dilutes managenent control over these plants.

Upgrade technical specifications to standard T/S.

.

1
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Docket No.: 50-298
Site: Cooper

Answers to Question _17 (If a change to safety level occurred, please
describe it briefly):

None.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

None.

|

|
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Docket No.: 50-267 ;

Site: Fort St. Vrain

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Cable separation, training program, penetration fire barriers and flam-
mastic on essential and safety related cable. Experience of operating
personnel as operation of plant continues.

Based on an IE inspection the licensee has recently had to review the
setpoints of his safety systems to determine that instrument and calibrt-
tion inaccuracies are adequately accounted for in the selected setpointi

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

First of a kind - fits the category of a demonstration site.

The basic design and configuration of the HTGR introduces a completely
different set of parameters and accidents to be considered in plant
safety.

This is a one of a kind HTGR. The existing Regulatory Guides, standards,
| etc., do not' apply to this plant. The existing Technical Specifications

need to be completely revised.

,
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Oocket No.: 50-133
Site: Humboldt Bay

|

Answers to Question-17 (If a change to safety level occurred, clease
describe it briefly):

Seismic modifications completed during past year.

Seismic modifications have been performed, feedwater sparger has been
replaced.

Upgr,ading structures to new seismic criteria.

The plant has undergone an extensive outtga s upgrade the structural
integrity of the facility to limit seismic damage.

Plant shutdown for extensive modification in July 1976.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

The other matters I feel are necessary to consider are being pursued by
NRR - they include adequacy of ECCS, single failure design and gaseous
effluent treatment.

The plant would be hard pressed to meet any of today's criteria for
nuclear plant safety.

No opinion.

New Technical Specifications.

Adequacy of seismic design, ECCS and reactor protection system. Results
of analyzing these safety questions could change (significantly) my
rating of overall plant safety.

_ _ _ _ _ _ _ _ _ _ .



Docket No.: 50-312
Site: Ranch; Seco

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Overall plant safety increasing with experience of operations organization
and management's understanding and knowledge of nuclear plant operations.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

Not that I'm aware of.

!
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Docket No.: 50-246
Site: San Onofre

Answers to Question _17 (If a change to safety level occurred, please
describe it briefly):

QA program improvement.

Completed outage which improved their emergency power capability
substantially.

Installed emergency diesel generator capacity to carry LOCA load coincident
with loss of off-site power. Also, constructed concrete shield around
containment vessel.

Extensive ECCS and seismic modifications have been completed.

Installation of onsite emergency power capability.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

This company should be studied to determine how and why their management
has been so successful in insti1 Ting good safety attitudes and habits
so uniformly thru their c ganization.

I
|

___
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-Docket tio.: 50-344
Site: Trojan

~

Answers to Question 17 (If a change to safety level occurred, please 1

cescribe it briefly):

1

Equipment improvements in engineered safety features brought about by
operating experiences.

Improiing with experience as operating organization and management
matures and gains nuclear experience.

QA program implementation onsite has substantially improved by identifying
problems before they became issues or items of noncompliance detected by
tiRC inspectors.

Fire protection program is being implemented.

Improved attitude toward value of QA auditing and initiating corrective
measures to correc': recurring deficiencies identified from operating
experience.

Answers to Question 18 (Are there other things we should consider about
tne safety of this plant?):

1
Active role of State of Oregon in attempting to regulate this plant |
could have an effect on ' safety - possibility of contradictory require- J

ments and demands by federal / state agencies.

,

1,
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Docket No.: 50-285 1

Site: Fort Calhoun

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Site management at this plant is young and they are maturing and recog-
nizing their safety responsibilities.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

Top management (Board of Directors) have an anti-nuclear attitude which
is upsetting to site personnel and management. Since there is a correla-
tion between morale and job satisfiers, I am concerned about this situa-
tion. This concern is due to the fact that morale affects employee safety
practices more than production.

. _ - - - -



Docket No.: 50-285
Site: Fort Calhoun

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Site management at this plant is young and they are maturing and recog-
nizing their safety responsibilities.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

Top management (Board of Directors) have an anti-nuclear attitude which
is upsetting to site personnel and management. Since there is a correla-
tion between morale and job satisfiers, I am concerned about this situa-
tion. This concern is due to the fact that morale affects employee safety
practices more than production.

|

|

t

!

|
|

l
:



- -

n, j: 6T ~r., , , - , , _
#'%.

, $.,
a' 7: + ~ . .

*[.'..,,.
y

' , - n ~.nn./ 4~,*e<
* res- n+-

<e f A
.s ~

.

on.., A
=~ , , , ' .

+* M'r -r, y
, , ,

y*,,..--smb, A .I

f.- - * ' -
,,fg,

* - ..n+.v > <s.N
# - *(.. ''' ,.q g- '. < ~+ y s. . . -' g , , . - {y'+~ , a.::, : y . '

, p.uV
p*-n >

< >- , +
, .

,

s % : 3 .; J + , %- Q w . * n.

, % d. N,.~,.sh A g .J #ap. # .QN4 *
- . , ,u_,_,- . y %'t, : ~, _, %.,; _

, ~ +> w , , , ,

:
,

ru W 4-m . 1 f., s

,a vs, :PQ ., ny', pmp, 4 9' y ,., , x

.< -4 L 4./ W,i. . y ~* , ,.
>n.

.+b w'.s i J,'~ n. vsn ~ ~ ,.' : * * e#m o. * y' ~ %.a .<'1-*'. - . ?
s

C@ . r,p .-A'2'
, '

,,,,s A :%''
-.

f,,f, >m. Q w : .1 4,.
,< . . . , .s W ' p.,, . . .; 4.". %', . %. "p'Y% r .9' 9- ;* g* # ;na -- .v ;:

< : s ~ ,'+s
w+ -

.

~v .. w. e. M, 4f.,.,.,. ~ . ' .
.. ,V, d v14+. n,, ! - g : ri g:;y ** :; .47," .-<

a.* - - 5x?
~

* e Ji -
<. - ~. 4,.w a,'%.w4 , ,

y et
.y-,-~-,w +,., <

ac
,: v_ ~ ,n' e. .+

^

. m.
4

^
s.~ y.. .v 4 n,+ > ; u

r Wy ~: L. .,3'.4.
<

'/ , .. ;.3 .m .*W A>
#:',..s',.' .j., , - s.R. , sN,L, :, yx v.. .,. .

.|'?W fp n v,'
,- :,,, ;*\ 9/y * g .' 4 .Q

^

$',,,,:Q * ' 99 %..,q .+%,&f e .

.m'.,'.
.

'

g,
Y

' ' ,
'

g,. ,9L

,'p R}})* s' - . u,. . p'p.x''% h#
#.,) -} } h '%,&._,j',p. , p : ' . g. f a

. , y , R_ ' -y _. :g' ' N N m ; ',,- - - -
b,6j M' A- * . '. + . s,'c g 34 w. . ,f,

_
, A, g

% m; . ; ._.:,.

A v A;s:a._'4Qg&,. , _ , sQ4Ms ib md.:er%,,4; :; b G'?w 4 MW QQ r ?'2'?^%!.1-:4: . ,-

e,,_,<<- ..,.s

1_b . .; .u_..p,:_.% r
** + F ,vu. . ,y L

,>w w#- & h; % 2.$ p
;-

< e 9 QW*n W
T"W~"WM y d.4Nh'M PAWWWV,, y;<wM, e m, a:m ww hu n.i.Me%w-wwomm.

-

. su g,3m sc w-

$.c r.erow, .wrawe- w *et n . . p ag.r.;. p,s.cs . 4 9 n # %- g . ;i
,

4 gwm& w;y,,h y a p+'m:m.ww- p sy, w..u c;nd ume ,.
ww r, .

1Y d.N:.TQ* s Va ?:,;' lim,w*t arm + ~ ~~
nn vnM s;- .~

h '.#p L, W% QA?%nA vu awen:y 2 *r; n. nuy

LIC5N5EESPERFOifl0i 'NCE E9 [dhTIONf
y A:n n g .eama w:9www w~, n. e, p. . y.,wsed ,,em . .p m ans .. m.: u i . w. 9 ,san s .:, .

y :, n.<v.,mpw, m.v, , J
-

s. e sp . .

.I * . k., .
[. 4 f,A 4 4 k - [,h_ [

y. n sne x'',.g.*. y p,,4 y. p.y

m ,q w:,^ s : p's n %:.Q. J,,;s,
...wg u.q-- mye w > y 'v

~ Q". . . M, - -
, pw. .+;

.,
- - , r..* n"Q ~ . p a T:

# A e 3r * s*g ' ,, f mp .,% w W. A .w [4. .. .say =,#m . n u . au, ,i . t,o n. s, ; --
. . .j

, %2 w
y ; w e:,p4, , .,v.... .4.s g. a/s .4 y - , . . ,'

. y; %. 9 ,r . -u.y,p :$

gQ., m.wy y, %. .,. ,. . 9 ,9 ,y,,,_

+; rid.*A q,, v.u. p , c .:;. . >v .

, . .y b ,,S i:n) :n e .

.

AhJ a a g % f eV

p.; m. .y , w_u,n. . . .yp_c -
uM

q . ~
,_

~;' . .
u. *L- s. * '"m"., r, .

:-

g.h ,. %.. 4 % f({;dT; Q s
.

- , , , , ., .,

c '#d.
' '

^

w,i.m . .. R.y .9,'..,.,>+.y f. n. ,0 v. eg
~ ., '.

;y" ,,w.y<~
,i-v

- g'm- ,,.,.'' + % ; : I ', ''*' f , .-

.
.

/*
. 4' # ,* ' ' .4|- f

4, ,- T I b T' S - * 4eJ- - 98- '=,-? ,
c

'4 .,/
,

S.

*.,#
s,i,

j. %% g: , ''4."4, e3 ,4..A''*
. ;

. ,. r% ,~. . v. ,. s . . . . .
.

,,. _8.%
f& : ;,,'' ~ , ;r

._f
.

,
. < , .

.. ' .. <. w.s ,. .y+. ,

.y
x

.

T , _. ~ ..':*
;

W am,n* [y.f: 7,s * ..'' Y^k_W *[> :'? ; < f.u.y..,,

mm); s f .A ,in :
: m, . . )a .,Ji n n'R, :sy. v..;*y % f,s.a,

~ x_ -pf 6, p ' :r 3,

n . y: c v:* a\.~r
ea ; w ~A n,n m.g % g;; .

-a w ,:

y , wwy.a .: m. .
v,

- -m. . .~.a / c-

u, . ,

,. .,. _y ~r. - *. . , - ~
% &Xr

-

< (Q Ks) ' rj. 4,d'_^.. .

' W t . . f.W T l Qg'- a .&, 'e("A' s ,4,,$..e' % *
Ssv;. . -, ee- p -: ac.

V v
1.;' py4

,._'.ga. * f - 4 ,o
,1,g

K . . - 2.,~ 4:
, ..v,)4.4. ' wp

*c....
..y, . -[&g '

A',*p--

4 .; -4
,

+ .,) %'c& :~2 f- y+ Q'g a .Qy 5 .:y

c 3.b.,:'. w fr, ~ * . , . ,.- ; %,;h: : ;p ,%c.,y4
. L,.

.

au:

'; , ;x,. C ' 2],f ,
, -

. '

- r !.*. G ., .' '[ ,m' ',|
s.y?py N#"F

' : % f - . ,4: s " .3' ,-
~ :

.,n , .A* +
c. c w ,; vs p v ;. s

4 i . wsn{ Q p\,
p: nst a e. e m a t ). + ,, Le m '., ,,-. .. ..

- - ~

g Teknekron, Inc.
WASHINGTON, D.C.

I

- _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ . _ _ _ _



. _ _ _ _ --.

' A"JREG/CR-0110

LICENSEE PERFORMANCE EVALUATION

PHASE I REPORT

H.E. Chakoff
D.M. Speaker

S.R. Thompson

S.C. Cohen

Manuscript Completed: May 1978

Teknekron, Inc.
4701 Sangamore Road

Washington, D.C. 20016

Prepared for
Office of Inspection and Enforcer.ent
U.S. Nuclear Regulatory Commission
Under Contract No. NRC-05-78-302

d Teknekron,Inc.

L
. . .



- _ - _ _ _ _ _ _ - _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ .

i

ABSTRACT

A model was developed for the analysis of the performance of NRC's
licensees. The model is based on identifying the distinctions between
the licensee's facility, personnel, and management and the interrela-
tionships'between them. The application of this model and related
methodology to available NRC licensee data permits the display of
licensee performance in terms of temporal patterns that provide an
understanding of performance quality and furnish an insight into the
causal factors underlying this quality. In principle, the analytic
methodology derived from the model can be applied to any licensee class;
at present, except for operating power reactors, available data are rela-
tively sparse. On the basis of the LER and 766 files, three nuclear
power licensees in Region 3 were analyzed with the result that pre-
viously suspected differences in performance quality became
evident through the displays generated by the analysis. Management
attitude and capability were found to play major roles in determining
performance.

i
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EXECUTIVE SUMMARY

In order to assist NRC's Office of Inspection and Enforcement in ensuring
the safety of licensee operations, we developed a methodology to analyze
licensee performance. This methodology utilizes an initial conceptual "model"
of a licensee, in which the physical facility, the operating personnel, and
the management are clearly identified as distinct entities. The model
also explicitly defines the interrelationships among these elements by
characterizing flows of information and control signals among the elements.
Applying the model produces profiles of licensee performance. These performance
patterns, which are displayed as a function of time, not only reflect the
character of performance (relatively good or relatively poor), but also
provide insight into the causal factors that underlie performance quality.

The model is applicable to all licensee classes. However, feasible applica-
tion is limited by the data available for each licensee category. Currently,
the data that exist in NRC files are most complete for operating power reactors.
Because power reactors are the most complex of all licensees and because

substantial data describing their operation are available, we initially
tested the methodology on this category of licensees.

In the case studies, we analyzed three operating power reactors from NRC

Region 3, including one considered to be a " good" perfomer and one a " poor"
performer. All three were alike in terms of age and type of equipment. The
analysis showed substantial differences between the performance patterns of
the " good" and " poor" perfomers, especially in the clustering of causally
related events. In both cases, it was clear that the willingness and ability
of management to institute prompt and generic remedial measures was a major
factor in perfomance quality.

(

A major finding of this study was that the content (not the quantity) of
Licensee Event Reports (LERs) proved to be of considerable value as a per-
fomance indicator in the context of our licensee model. Testing the

1.i
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'' noncompliance data produced by NRC's inspection process against the model

provided insight into how the content of the noncompliance data could be improved
to enhance its value to licensee perfomance evaluation.

iii
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1.0 INTRODUCTION

In approaching this project, we tried to focus on significant aspects of
" licensee performance" and how their analysis could best support NRC's goals.
We concluded that " performance" is fundamentally grounded in the structure
and operation of the licensee; to provide insight into why one licensee is
different from another, we had to devise a way to examine the licensees'
ability and willingness to operate the facility to carry out the public
safety intent of NRC's regulations. Therefore, the first step was to develop
a general concept of a licensee - a "model" - and then examine the available

data to see what information could illuminate the elements of that model.
We began with a concept of a licensee's operation and structure, not
with the data that the operation and structure produce.

Two types of data - licensee event reports and inspector-reported r.on-
compliances - give two views of how a licensee conducts his operations. By
using the structure of our licensee model to analyze the content of the
data, a picture of that licensee's capability and attitude emerged. We
began to see apparent causes underlying the data. Because poor behavior does
not always have severe ccnsequences, we made no attempt to weight data elements.

Neither did we count data elements, nor normalize them in any way. Usi :g
the content of the data as a source of attitude and behavior information
made counting and normalizing unnecessary.

The results of this methodology take a non-numeric form. The licensee model
and the way we used the data to illuminate the model's interrelationships
suggested graphic profiles that show behavior over a period of time. We
believe these profiles show the differences between licensees while still
preserving their uniqueness and that they lend themselves to NRC's setting a
" threshold band" above which performance is adequate and below which it is
not. The methodology makes it possible to examine specific areas of a
licensee's operation to pinpoint problem areas; it also enables a more

1
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comprehensive picture to be seen. Further, using licensee event reports
and inspector-reported noncompliances to create separate profiles makes it
possible to see the interaction between NRC and the licensee.

We believe that this report presents a valid and insightful performance
analysis method. NRC needs a tool to analyze the performance of its licensees
so that it can determine where to place its inspection emphasis to improve
that performance. For this reason, we have used the term " licensee performance'
analysis." We think this name accurately reflects NRC's need for and use of
such a tool.

Section 2.0 sets the stage for licensee-performance analysis by linking
it to NRC's mission and goals. Section 3.0 presents the FPM model and our
methodology for using available data to analyze licensee performance.
The fourth section shows that the methodology meets the requirements of the

NRC Request for Proposal.

Section 5.0 sets out our proposed plan of action for Phase II of this program.
The final section identifies a number of work areas addressing needs that
became evident during the course of this study. Appendix A presents three
case studies in their entirety. Reading the detail: of these case studies
will give a full appreciation of the meaning of the performance profiles and
the use of our methodology.

.
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2.0 RATIONALE FOR LICENSEE PERFORMANCE ANALYSIS

This section discusses the factors involved in NRC's decision to develop
a . tool-to analyze the performance of its licensees. We define " performance"

|
and then discuss NRC's objectives in analyzing performance. NRC staff
perceptions are closely interrelated with NRC objectives, and those
perceptions will influence the ways in which NRC will use a performance
analysis tool. Finally, we discuss prior performance measurement
efforts.

2.1 DEFINITION OF PERFORMANCE
|

In this study, " licensee performance" is specifically related to elements
that affect the level of risk presented by the licensee's operation. One
assumption, basic to any program that regulates hazardous activities, is
that compliance with regulations will maintain the risk at or lower than
a level " acceptable" to NRC. Because of this assumption, one of our
early definitions of performance included "... demonstrated compliance...
with the regulations and the conditions of the license."

That early definition also included "the ability of the licensee to
comply" as well as the " attitude of the licensee toward compliance." These
two factors influence performance rather than being essential components
thereof, but their inclusion recognized that unless attention were given
to motivation and ability to perform, NRC could not fully understand
the reasons for inadequate performance. NRC's Request for Proposal made it
clear that the methodology developed must be able to distinguish between
" good" and " poor" performers as well as provide insights into the " whys"
of performance. NRC must have a tool with both these dimensions if it
is to successfully remedy poor performance.

While " good" and " poor" performance are relative terms, we can say that
a " poor performer" is a licensee who has more noncompliances or safety-
related events than NRC feels he should have. This must be a subjective

3
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definition, since there can be no fixed threshold of noncompliances or
events above which perfomance threatens public health and safety. But
excessive noncompliances or LERs can indicate a lack of management
controls, which, if widespread, could eventually threaten public health
and safety.

Therefore, although the concept of perfomance remains closely linked
to regulatory compliance, we did not restrict it to that criterion. In
fact, we found that safety-related performance is more accurately analyzed
and more meaningfully interpreted when seen as a multidimensional behavioral
pattern rather than a numerical record of lapses from regulatory grace.

~

Thus, over the first phase of this study Teknekron's werking de-
finition of performance has been:

PERFORMANCE: Those patterns of behavior that show the ability
and willingness of- the licensee to conduct his operation to min-
imize the risk to public health and safety and to the environment.

2.2 OBJECTIVES OF LICENSEE PERFORMANCE ANALYSIS

During the early part of this study, the tentative objective of per-
formance analysis was to identify "those licensees whose level of

. performance (as measured principally, but not solely, by compliance)
may require improvement." As the study evolved, no findings of the
case studies contradicted or were inconsistent with this objective.
But the objective appeared incomplete: it did not include understanding
the behavioral differences among licensees nor did it include identifying
their levels of performance.

The methodology Teknekron developed makes it possible to compare behavior

patterns of one licensee against those of another. A comparison might be
expressed as: " Licensee A has been more effective than licensee B in
eliminating facility conditions that can induce recurrent and causally

4
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connected events. It is clear that A's managenent is the more alert and
responsive of the two, and that, on the whole, the potential risk presented
by A is substantially Tess than that associated with B's operations."

We must emphasize that our methodology does not attempt or intend to rank
licensees (within a given class) on any sequential or numerical basis.
The method does, however, allow the relatively gcod and the relatively
poor performers to be identified in a way that gives NRC insight
into the reasons why these licensees are different.

1

i

2.3 PERCEPTIONS OF LICENSEE PERFORMANCE ANALYSIS

As part of Phase I Teknekron met with a variety of people who will be
affected in some way by licensee performance analysis. The perceptions
and feelings of these people should be recognized and accounted for as
much as possible if this program is to be most useful.

The perceptions of NRC personnel are critical. We met with headquarters
staff and each of the regional directors; we sifted through several
documents that expressed NRC viewpoints and concerns. Sevr:;i -' these
concerns were related to earlier NRC attempts at performaace evaluation;
Section 2.5.1 briefly discusses one of these earlier attempts. The
view of headquarters and regional personnel toward licenree performance
analysis are discussed separately beiow.

NRC's licensees will obviously h3 affected. To obtain 'he licenseas'
views, and what they perceive such an assessment might r ean, we met with
the secretary of the Atomic Industrial Forum (AIF) and also with the AIF's
Ad Hoc Committee on Inspection Practices, where represettatives of four
power companies and two NSSS suppliers were present.

Finally, to complete the spectrum of perceptions, we ot tained the in-
tervenors' viewpoint in discussions with the Natural R: sources Defense

5
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Council. While intervenors are not directly affected by licensee per-
formance analysis, they may be interested in its potential use in their
representation of one public viewpoint, a factor that may affect the form
taken by public release of performance analysis results.

2.3.1 Headquarters Staff
:

As is natural in any group of people, the aims and inclinations of indivi-
duals vary. But there was more agreement than disagreement on a number
of major points. First, some analysis of performance will be conducted,
because it is basic to focusing the resources of the inspection program
efficiently and effectively, and it may also provide a way to link enforcement;

action to the weak spots in the licensees' behavior. If it is properly
structured, performance analysis may also help to improve relaticns between
NRC and the licensees, so that the goal of adequately protecting public
health and safety can be more easily attained. These basic feelings about
the purposes of the program influence its form, and a majority of the
headquarters staff lean toward the idea of NRC-established " thresholds"
of acceptable performance rather than classifying licensees into groups.

1 The " threshold" concept is consistent with the NRC's regulatory mandate

i- to require levels of safety that adequately protect the public.
4

Nearly everyone agreed that licensee capability and attitude are impor-
tant indicators of performance - if, data can be obtained that reflect
those qualities. " Management inspections" are to be reinstated, and they

,

may help provide this data. The actions a licensee takes to investigate
his own problems, the actions he takes to correct them, and the effective-
ness of those actions are indicators that reflect both attitude and capability.
Some of the staff felt that the perceptions of the regional personnel should
be a potential indicator, and others felt that occupational exposure and,

effluent release data should be included.

!
A few other views were less widely held, but they indicate that the staff
feels a need to move ahead in devising a workable analysis tool. Nearly all

t

|

|
6

{ $ Teknekron Inc.
|
|

-. - , - .-



___

,

agreed that :.umerical counts of noncompliances and reported licensee events are
not valid performance indicators, because counting implies the need for
a weighting factor related to severity levels. There has been

no agreement that any weighting scheme devised so far is completely satis-
factory. Similarly, most Headquarters staff believe that the issue of
nomalization (by inspection hours, modules completed, or inspectable
requirements) is difficult; that issue may well dissipate with the advent
of the resident inspector program. Since normalization was an attempt
to handle regional differences and variations in time spent with different
licensees, the need for nomal-ization may disappear if the analyses for
"each region are kept separate.

2.3.2 Regional Staff

Teknekron held separate discussions with each regional director and his
staff. Despite our attempts to follow a similar fomat, each conversa-
tion took a slightly different turn, and not all topics were covered in
all discussions. But the perceptions on a core of topics that were

covered in all the discussions show sone views that are ouite similar
to those of the headquarters staff as well as a few that are quite dif-
ferent.

All the regions stated that some sort of perfomance analysis should
be performed. But a number of regions felt that they "know" which
licensees are " good" performers and which are not. They also agreed
that regional differences are substantial, including style of management.
The regional personnel feel that they are closest to the day-to-day opera-
tion of the licensees, and that any method that is developed must accomo-
date regional differences and not be simply a tool for use by headquarters.

Regional feelings on performance indicators varied, but they centered
around the idea of management responsibility. All but one cf the regions

|
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mentioned that counting LERs and noncompliances was inappropriate. Un-

easiness about counting stenned from the feeling that human errors and
adequate management response in correcting those errors are more

important factors. Most of the regions stressed that ability and attitude
of the plant manager was a major force in shaping the plant's perfomance.
More than half the regions said that some fom of subjective evaluation
should be included; more than half also feli that repeated noncompliance
was a good indicator because it resealed poor management response.

A majority of regions supported the concept of performance thresholds,
but the idea of ranking licensees produced.several negative reactions. We
could find no agreement on normalization of noncompliances. Some felt
inspection hours should be used, and other regions had no fixed opinion.
Three regions stated that normalization may be unnecessary, particularly
in light of the resident inspection program.

2.3.3 Licensees

It is safe to say that the nuclear industry is nervous and suspicious
about NRC's reasons for wanting an analysis tool. Their feelings have
two bases. First, the industry feels beleaguered by a negative attitude
toward nuclear power as expressed in public reaction, legal intervention,
and in press coverage. They feel that this negative public attitude
will almost certainly result in the possible misuse and misrepresenta-
tion of any assessment method, and because of this, no method can receive

a fair trial. Second, they assume that an ability to determine where
emphasis is needed implies ranking or comparatively rating licensees. The
strong feeling against ranking, even in such terms as "A, B, and C" or in

quadrants as used in the TRW* report - not to mention a 1-60 list with
attached scores - is intimately linked with industry's fear of public
reaction and public (mis)use.

* Discussed in Section 2.5.1

8
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On the more positive side, licensees enthusiastically welcome the concept
of NRC-established thresholds for acceptable performance. The threshold con-
cept clarifies the rela'tionship between the NRC and the licensee and potentially
offers a clear goal to be achieved. If the thresholds are mutually acceptable,
the licensees realize that they should perform at an acceptable level
both for their own good and for the good public perception of the industry.

A few other coments illuminate the current relationship between NRC and
licensees. The licensees perceive strong differences in management approach
among the NRC regions, and in some cases they feel that the inspection
process results in little if any increase in safety. But they also feel
that reduced inspection effort by NRC would have little or no effect on
safety although it could function as an incentive.

Licensees also feel that in many cases the inspection program does not
help them find particular areas of weakness because it seldom helps locate
the causes of noncompliance.

Finally, the licensees are concerned about the possible impact of ifcensee
performance analysis on the licensing process. If the analysis process
were applied to a reactor under construction, licensees feel that a poor
level of performance in the construction stage could make it
difficult for that reactor to be licensed to operate. Increased diffi-
culty in obtaining an operating license placcs in jeopardy the time and
money already spent in construction.

2.3.4 Intervenors

The Natural Resources Defense Council's (NRDC's) feelings about licensee
performance analysis must be placed in the context of its position on

9
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nuclear power.* Broadly stated, its position is that nuclear power
plants should not be built or operated, first because licensees cannot
be trusted to build and operate plants safely by themselves, and second,
because the regulatory system does not adequately oversee the licensees
to assure that they meet specifications and license conditions. Since
NRDC can deal more directly with NRC's regulatory role than it can with
a multiplicity of licensees, the thrust of many of its comments was
directed at evaluating the effectiveness of the inspection program. NRDC
feels that measurement of I&E effectiveness is basic to encouraging adequate
licensee behavior.

In NRDC's view, a fundamental question is not whether perfortnance
analysis is feasible, or what method should be used, but whether the
public will believe the results if they show that licensee X is good.
This stems from its perception that no licensee is performing adequately,
at least in part because the regulatory program cannot make him do so.
On the other side of the coin, NRDC will not attack an analysis methodo-
logy because it feels that adequate regulatory control is lacking.

2.4 USES OF LICENSEE PERFORMANCE ANALYSIS

The primary user of a performance analysis tool will of course be the
NRC. Based on the perceptinns of NRC personnel and on the objectives of
identifying those licensees whose performance must be improved and
ar.alyzing why one licensee differs from another, we believe that licensee
performance analysis 'can be effectively used to: )

e Allocate I&E Resources
The case -tudies we.have performed (all in Region 3)
demonstrate an extremely wide range of licensee

*We contacted two intervenor groups but held discussions with only one.
We felt that the intervenor's viewpoint should not be ignored, because
public perception is a factor of cr icern to the licensees; we also feel
that the intervenor's view should t be a major factor in shaping the
final product. But a caveat is ne.essary: NROC's views may not be those
of other intervening groups.

10
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performance quality. The managerial quality of the best per-
former strongly suggests that this licensee is highly moti-
vated to maintain an excellent operation (responsible and
highly compliant) and would do so even if the NRC inspection j
program did not exist. Poorer performers obviously require !

more of NRC's attention.

By analyzing the relative quality of operation of licensees
in a given class, I&E can then allocate its inspection and
other resources to focus on upgrading the poorer performers,
while possibly devoting less inspection effort to those
licensees who are more self-motivated. Further, in the case
of the poorer performers, licensee performance analysis will
permit NRC to identify those facility systems that have
experienced repeated causally related events and to concen-
trate on those systems that have the greatest safety implications.
Using this method of analysis, NRC can identify major organi-
zational causes of system breakdown, and the onsite inspector
can concentrate his efforts on the cause rather than the
effect,

e Assess the Likelihood of Future Events

A sustained sequence of causally linked events in a single
system suggests a higher probability of future events occurring
in the same system (within a given period) than does the
absence of such a sequence. The reason for this rests primarily
in the quality of facility management that a sequence of events
implies. In well-managed operations, repetitive events occur in
smaller numbers because the cycle is truncated by generic correction
of the problem. (For example, if seal leaks have occurred in
similar equipment on two or three occasions, management will
order all such equipment to be inspected and all questionable
seals replaced.) Thus, a low incidence of causally linked
events suggests good management; good management, in turn,
characteristically designs and carries out effective inspection
and maintenance programs that reduce the likelihood of event
occurrence. In less well managed facilities, where the probability
of future events is relatively greater, it does not necessarily
follow that the event, if it indeed occurs, is causally linked to
the sequence of past events in the same system. It may be causally
linked to a sequence of past events or'it may be unrelated. Causal
linkage supports the earlier remarks about management quality.

11
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e Support Enforcement Action

The imposition of sanctions against a licensee can legally take
place only if the licensee is not in compliance with legitimate
requirements. Therefore, his perfonnance patterns, as developed

,

through the FPM methodology, cannot themselves be used as the I
basis for enforcement action. But once NRC has decided to bring

. an enforcement action on regulatory grounds, licensee performance i

t analysis can be used as a. guide for detennining the severity
of this action. For example, a large number of causally related,

,

! events occurring within a given time period might suggest a
more severe penalty than would the occurrence of a small number
of random events within the same period.

!~
e Identify I&E Regional Differences

Some aspects of our analysis are particularly sensitive to the
'

ways in which I&E inspection actions are implemented and to the
ways in which reactive inspections are triggered. We believe that
furth::r case studies will identify and define significant
regional differences in the inspection process.

2.5 BRIEF ANALYSIS OF RELATED WORK

As part of Phase I, Teknekron examined other NRC efforts dealing directly
or indirectly with analysis of licensee perfonnance. Three documents
are particularly pertinent to this project, since they have helped to
focus the views and attitudes of I&E personnel on the acceptability and
usefulness of _various methods of analyzing licensee performance and, to
sotre degree, on the role Ine inspection process itself. These three
documents are:

e "A Statistical Evaluation of the Nuclear Safety-Relattf |
Management Performance of NRC Operating Reactor Licensees
During 1976." This is an NRC-generated report dated>

February 1977.

o " Phase I Report: Utility of Incentive Systems for Licensees."
This report was prepared by TRW under NRC sponsorship and is'

; dated October 1977.

I e " Benefit Cost Analysis of i.ne Trial Inspection Program involving
Statistical Sampling Inspection Techniques Conducted at Metro- i

politan Edison Company's Three Mile Island Unit 1 during the j
. Period July 1, 1975 to June 30, 1976." This is an NRC-generated j

report, dated January 1977.'

12
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This discussion briefly sumarizes Teknekron's views on these efforts
and shows how they influenced our work.

"A Statistical Evaluation of the Nuclear Safety-Related Management
Perfomance of NRC Operating Reactor Licensees During 1976"

This report describes a licensee perfomance assessment methodology
based on the statistical treatment of noncompliance counts by category,
numbers of LER's submitted, and other measures that are ultimately combined
into a single index (Z score). Its intent is to arrive at a numerical
rating that realistically reflects licensee perfonnance, since the better
performer is assumed to incur fewer noncompliances and issue fewer LERs.

This statistical methodology defines one view of " licensee performance."
This report has stimulated considerable comment within NRC, much of
which has focused on certain specific issues, including:

e The problem of developing a broadly acceptable relative -
weighting system for the various noncompliance categories:
violations, infractions and deficiencies.

The question of whether differences in the stringency ofe
technical specifications applicable to different licensees
may in themselves affect performance quality. This factor
could prevent unifom application of the methodology.

Licensee perfomance evaluations expressed as single numberse
(as aggregates of several factors) inherently lend themselves
to the relative ratings of licensees. NRC I&E generally feels
that relative rankings of licensees are likely to generate
misleading impressions and are therefore undesirable in terms
of the interests af both industry and the public.

A relatively high number of LERs may not necessarily indicatee

poorer performtAce; it could mean that the licensee is overly
conscientious in his interpretation of what is considered
reportable.

Overall, NRC's development of a statistical methodology has proven
valuable in illuminating factors specific to this approach, as well as

13
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others that are largely independent of the particular evaluative method
used. One of these latter factors is the effect of perfomance assess-
ment on the licensee (will it motivate him to improve the quality
of his perfomance, or might it have the reverse effect?). Another is
the clear recognition that any evaluative approach should, to the degree
possible, be based only on those performance factors that are within
the licensee's control. ,

Review of both the NRC statistical approach and the comentary generated
by it within the agency influenced the direction we took in developing

,

our own licensee assessment methodology. It appeared that even if the
statistical method could be refined to the point at which most of the
specific issues were resolved, it was not designed to provide the insight
into licensee perfomance (an understanding of the reasons for perfomance
quality, as well as perfomance asse sment) required by the RFP. This
led us to a different approach.

.

" Phase I Report: Utility of Incentive Systems for Licensees"

This TRW report ably identifies several aspects of the NRC enforcement
process that seem to offer less-than-optimum incentive to improve per-
fomance. But the concept of the TRW report of great value to our study
was that licensee perfomance reflects a combir;ation of attitude
(willingness / desire to comply with NRC regulatory requirements or to
improve the quality of operation), and capability (managerial and technical
ability) to achieve compliance and improved operating quality. The

~

first factor - attitude - relates to licensee motivation; the second -
,

capability - relates to his capacity to translate his motivation into
action.

The TRW report presents a graphic display classifying licensees who (at
least theoretically) possess different attitude / capability combinations
into four quadrants of "perfomance space." One quadrant represents
.

14
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good attitude /high ability, another good 3ttitude/ low ability, and so I

forth. In TRW's study context, this classification helps identify
the foms of NRC enforcement / incentive actions that are appropriate to
the attitude / capability combinations licensees exhibit. TRW's classiff-
cation is of considerable interest to us because our methodology analyzes
performance through its controlling causal factors. We were able to
build on TRW's "perfomance space" concept by attempting to use perfomance
indicators to discover causes, not only as measures of performance.

" Benefit Cost Analysis of the Trial Inspection Program Involving Statis-
tical Sampling Inspection Techniques Conducted at Metropolitan Edison
Company's Three Mile Island Unit 1 During the Period July 1, 1975 to
June 30, 1976"

|In Section 3.4.2, we consider statistical sampling as a possible means
of analyzing the performance of classes of licensee for which the existing
data are too sparse to permit individual analysis (materials licensees).
For this reason, this report is of interest to us.

The Statistical Sampling Program (SSIP) was conducted as an experimental
project to detemine whether it was feasible, through the use of a
statistical sampling inspection methodology, to establish confidence

a

levels for licensee compliance with all requirements. Three strata of
inspectable regulatory requirements were established, based on how closely
the requirements were related to safety. '

<

|

The authors of the report argue against further development of the SSIP
on several grounds:

|
Ie Since the SSIP relies primarily on record audits and
|

hardly at all on direct observation, an inspector might imiss an important safety-related noncompliance item.
|

e Random sampling does not give the inspector an adequate
overview of the quality of the licensee's operation.

,
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e The SSIP is not cost effective. The average number of man-
days required to identify a noncompliance are about 50f, higher
than under the regular inspection program.

Although the report does not favor extending the SSIP effort, we do not
believe that sampling techniques should be completely dismissed. They
could, for example, be independently applied in conjunction with the
MC-2515 process as a check of the regular inspection program. Also,
inspectable categories could be established on a system rather than a
modular basis to ensure that no system having significant safety impli-
cations is ignored. This would require that samples be drawn from each
system population of inspectables.

16
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3.0 METHODOLOGY OF LICENSEE PERFORMANCE ANALYSIS

This section is central'to our report. It presents a model of licensee

structure and operation and describes how we use that model to analyze the
patterns of a licensee's perfomance. We discuss in detail the types of
data available, and how our methodology uses the data. There is a brief
discussion of how perfonnance analysis may be related to the performance
appraisal team program. The section concludes with a determination of
the licensee classes for which performance analysis is feasible.

3.1 GINERAL CRITERIA

When this study was first planned, before any analysis method had been
developed, we felt that any approach to analyzing licensee performance

must satisfy certain key criteria in order to be both practical - meaning
that it can be readily implemented and that the results can be easily
interpreted - and useful - meaning that the results will support NRC's
safety-related mission. These criteria are:

Practicality

The methodology should use available data where possible and shoulde

permit other data to be readily obtained.

The methodology should be easy to apply.e

The methodology should be free from ambiguity, both in using datae
and in interpreting results.

The methodology should use data that are related to or reflecte
safety factors.

e The methodology should not strain NRC's resources.

Usefulness

The methodology should produce results that pemit both absolutee

and relative analysis.

I
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e The methodology should permit improvement - for both the licensee
and NRC - to be assessed from one analysis to the next.

e The methodology should reveal patterns of compliance and non-
compliance.

The criteria for practicality generally concern whether a method is
feasible to use. But as this study proceeded, it became clear that the
nsults of the analyses will be released in some form to the public; feasi-
bility must also consider whether the analysis method is acceptable to the
nuclear industry and to intervenors. A licensee analysis methodology may
be highly useful to the NRC, but if it is inherently unacceptable to major
interest groups, NRC's credibility as an objective agency will be impaired
and any benefit of applying the methodology might well be outweighed by
adverse public reaction. Potential public reaction was one of several
factors that led us to adopt an approach geared to licensee structure
and operation. This method pennits licensees in a given class to be
compared on the basis of 'better" or Norse," but it is not designed to
provide relative numerical ratings.

3.2 THE FPM K) DEL

Perfonnance is fundamentally grounded in the structure and operation
of the licensee. We developed a licensee model to distinguish between
" good" and " poor" performers and to gain insight into why cne licensee
differs from another. The structure of this licensee perfonnance
analysis model - the FPM model - is comprehensive and applies to
the most complex category of NRC licensees, the operating pmer reactors.
It can be modified to apply to other licensee classes as discussed in
Section 3.4.1.

18
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The conceptual design of the FPM model meets the general criteria for practi-
cality and usefulness outlined in Section 3.1. The FpH model offers a relf able
presentation of the licensee's performanco pattern and an understanding of why

this pattern has assumed its particular fann. Understanding & provides
insight into the causal factors underlying the performance of a given
licensee and, when used on a comparative basis, identifies the reasons
for perfonnance differences among licensees in the same category. In
addition, the FPM model shows licensee performance over time fc- 'wo

(1) the temporal relationships among events, inspection findings,reasons:

and licensee responses provide significant insights into the nature and
quality of licensee perfonnance,* and (2) licensee performance is a potentially
dynamic function that may improve or deteriorate with time.

FPM Model Structure

The model explicitly differentiates between two sets of parameters:

e Intrafacility relationships and interactions, such as those
between management ** and personnel.** These are critical deter-
minants of licensee performance.

External indicators of performance quality, such as inspector-e

reported noncompliances, other inspection findings, and LERs.

*In many instances, the meaning of certain patterns in there relationships
may become clear only when viewed over an appreciable interval, such as
year or two. We use a two year period in this analysis. But the
model must also be sensitive to abrupt changes in the licensee's operation
that may have significant implications.

**These tenns, as employed in the model, have been assigned specific
meanings that are defined later.

19
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i

Fiqure i shows the structure of the model. The three circles designated
"F", "P" and "M" represent the facility, personnel and management respectively.
The arrows designated "1" through "5" symbolize the relationships among
these entities. The arrows outside the rectangle and pointing away from
it repmsent the external indicators of perfomance quality - noncompliances,
l.ERs, and other inspection findings. In causal terms, the interrelation-
ships within the metangle are essentially within the licensee's control,
and performance deficiencies traceable to these interrelationships can
validly be attributed to licensee action or inaction. However, we recognize
that some perfomance deficiencies could arise from causes that are not
within the control of the licensee. These include certain external causes -
a highly extreme case would be imoact on the plant by a meteor - and
inherently faulty components - components that are truly defective as opposed
to those that became so through negligent or improper maintenance. Causes

of these kinds are represented by the arrows to the left of the rectangle.

In this model, the terms facility, personnel and management have pmcise
meanings:

Facility

This means the physical plant in toto, including not only the mactor
and auxiliary plant, but also all instrumentation and test equipment.
Thus the facility includes all physical components and structures
relating to the licensed operation, but excludes associated human
beings.

Personnel

This means all individuals who have a routine " hands on" relation-
ship with any part of the facility. Personnel generally do not
establish the procedures they implement.

20
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Management

-This means all individuals who are responsible for establishing
policy, technical design, developing procedures, and training and
supervising of personnel. These responsibilities implicitly include
the assurance of facility safety. Management generally does not have
a " hands on" relationship to the facility.

As stated earlier, the arrows within the rectangle represent direct inter-
relationships among the facility, personnel, and management. These
interrelationships act as infonnation channels, with messages flowing in
the directions shown by the arrowheads. The message content varies
considerably among the arrows. Briefly,

Arrows 1 and 2 are channels between the Personnel and the Facility

Arrow 1 represents all procedures and actions performed by personnel
for the " hands on" operation, control, and maintenance of the
facility.

Arrow 2 represents all information and data originating from the
facility of which personnel should be aware; it includes
all information and data that requires a " hands On" response
by personnel.

Arrows 3 and 4 are channels between Personnel and Management

Arrow 3 represent personnel's reporting function with respect to
management.

Arrow 4 represents the supervisory and administrative functions of
management with respect to personnel. Note that this relation-
ship is the sole asenue through which management can implement
its responsibilities for acceptable facility operation.

.
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Arrow 5 is the channel from the Facility to Management

This arrcw represents all the % formation and data originating
from the facility that makes management directly aware of normal
operation and deviations from nomal operation. The relationship
between management and the facility is represented by only one arrow,
because management control of the facility is nonnally exercised
through personnel rather than through direct " hands on" operation.

This brief discussion simply identifies the broad character of the inter-
relationships and messages symbolized by the arrows. Our structural model
is essentially simple; but a great leal of information about licensee
perfomance is represented by the cerows themselves. A more detailed
discussion of the interrelationships will help te understand the detail
they can contribute to the analysis of performance.

Arrow 1

This arrow represents all the " hands on" activities that personnel perform
in their operation of the facility. It includes both routine and nonroutine
actions. These actions may be triggered by information and data that come
from the facility via Arrow 2 or by directives to personnel from management
via Arrow 4.

Arrow 2

Because it represents all information that the facility transmits to
personnel, this arrow symbolizes routine data and also unscheduled or
undesirable events or conditions. These non-routine events may reflect I

spontaneous failure within the facility, but they may also result from
improper personnel action or the absence of appropriate action transmitted |
via Arrow 1. These two types of events directly represent the flRC LER
Proximate Cause Code Categories of " component failure" and " personnel error." |

23
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Arrow 3

' Arrow 3 represents the ' flow of information from personnel to management.
Much of this 'informction relates to the state of the facility as originally
transmitted via Arrow 2. In addition to providing an information transfer
route to management. Arrow 3 is also the channel through which personnel
seek information from management.

:
Arrow 4'

This information flow channel from management to personnel carries
several types of communication, including written and verbal expressions
of policy, intangible expressions of management attitudes, descriptions
of administrative practice and procedure, and facility operating and
other instructions. Arrow 4 also permits management to question personnel
about the facility.

i

Arrow 5

: This arrow carries facility information and data directly to management.
| In' general, the information transmitted via Arrow 5 is included in the

informatf on carried by Arrows 2 and 3; Arrow 5 represents the independent,

check that management should have on the operation of the facility. It
also reflects the awareness that good management should have. For example.

- management will sometimes observe significant facility operating indications
that personnel has overlooked. Conversely, management may overlook those

indications in some cases.

Using the FPM Model

In theory, the performance of a licensee can,be analyzed and the reasons
' for his performance determined by examining only the portion of the FPM

model inside the rectangle, if all the required internal data are available,
i

l<
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In most instances, the primary cause of a performance defect or deficiency
can be assigned to one of the FPM circles, although it may first appear
as an incorrect or missing component of the infonnation flow along one
of the arrows. Suppose, for example, that management had developed an
incomplete or erroneous procedural p) n for some operation and that this
plan was transmitted to persennel via Arrow 4. Examining the plan as a
component of the total ir. formation flow proceeding along Arrow 4 would
insnediately identify management error as the primary cause of whatever
consequences stemed from the use of the defective procedure. As another
example, assume that personnel has transmitted to management (via Arrow 3)
some significant information about facility operation that requires
imediate management decision and response. The delay time, as measured
by the interval between the transmittal via Arrow 3 and the management
response via Arrow 4, as well as the appropriateness and adequacy of the
response, provide an indication of management performance in this particular
situation.

Unfortunately, complete and detailed internal infomation and data a're gener-
alli'not available to those outside the rectangle in the FPM model diagram (to
NRC, for example); a reliable assessment of licensee performance cannot cur-
rently be made on the basis of these alone.* Because of this, performance
analysis must depend, at least at present, on indicators that are external
to the rectangle in the FPM model diagram, such as LERs, reported non-
compliances and other accessible data. Other approaches to licensee
performance analysis have stressed numerical counts of these indicators

*0uring the inspection process, some degree of awareness and understandina
of this type of infomation may oe acquired by observation. When the
resident inspection program is established and operating, it is very
likely that the inspectors will gain more insight into licensee performance
in tenns of the internal structure of the FPM model through more continuous
exposure to the facility and its staff.

25
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over defined periods of time. The FPM methodology emph d.zes analyzing
the content of LERs and noncompliance reports. When keyed to the integral
portion of the FPM model, this content analysis provides insight into
the nature of the licensee's performance pattern and the causal factors
underlying it. We have presented the analytic results in a graphic
form that permits imediate visual comparison of licensee performance
patterns. The differences between the profiles of " good" performer.
and " poor" performers are clearly evident.

How we use the available data and analyze licensee performance are

discussed in the next section. But we should note here that we have not
used the severity of reported events and noncompliances in this evaluation.
The discussion (in Section 2.5) of the statistical methodology developed
within NRC_ pointed out the difficulty of finding a widely-acceptable
weighting scheme, and we have chosen to weight violations, infractions,
and deficiencies equally for the sake of simplicity in devising and
initially testing the FPM methodology. This equal weighting is consistent
with the fact that numbers of events or noncompliances are not central to
the FPM approach.

While the numbers and magnitudes of events and noncompliances play no
role in this analysis, we place considerable emphasis on the patterns of
events and noncompliances over sufficiently long periods of time. Important
pattern elements include event frequency, distribution, assigner' cause,
the occurrence of events that appear to have a comon cause, and the
number of repetitions of such events. Based on the limited number of
case studies we have performed, these patterns appear to provide considerable
insight into the quality of the licensee's operation and airo into the
personnel and management behavior that underlie that quality. He believe
that the licensee perfomance patterns can be directly correlated with
management and personnel actions symbolized in the FPM model, even

though virtually no data on the infomation flowing along the numbered'

arrows is available fcr direct examination.

26
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The design concept of the FPM model guided the analysis of the external
data; this analysis preceded the construction of the graphic performance
patterns. The FPM model also aids in understanding the implications of
the performance patterns, once these patterns have been developed. The
next section of this report details the procedures we used to analyze the
external data (LERs and noncompliances), to construct the graphic per-
famance patterns, and to interpret those patterns.

The decision to portray the results of licensee performance analysis through
graphic patterns, rather than to attempt statistical manipulations of these
results, was made soon after the model concept was first developed. We
referred the question of graphic or statistical display to our consultant
statistician before making a final decision. His view was that graphic
patterns are inherently more revealing than numbers, particularly when a
perspective of licensee perfomance as a function of time provides insight
into the factors that detemine perfomance. He felt that statistical

~

treatment would tend to blur causal relationships that could be readily |
|inferred from graphic displays. Furhter, the perceptions of NRC, licensees, '

and intervenors, discussed in Section 2.3, made it clear that ranking of
licensees, made easier by numerical results, could threaten the acceptability
of licensee performance analysis.

3.3 AVAILABLE DATA AND ITS USE

This section describes the data available for perfomance evaluation and
how two kinds of data are used in the FPM methodology. First, we summarize
the major types of data, the extent % which they are potentially available
for each class of licensees, and the reasons for choosing LER and non-
compliance data for use with the FPM model. Then, the type and extent of
data contained in the LER file is discussed, followed by a thorough description
of how we use LER data in licensee performance analysis, Noncompliance

data is treated in a similar fashion. Potential problems in using each
type of data e- discussed where appropriate.
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The three case studies on which we tested the FPM perfomance analysis
methodology are contained in Appendix A, but the introduction and conclusions

drawn from the case studies are presented in this section to show the type
of performance analysis produced by the FPM methodology. The section
concludes with a brief discussion of the potential relationship of licensee
perfonnance analysis and NRC's Perfomance Appraisal Team.

3.3.1 Why Licensee Event Reports (LERs) and Noncompliances were Selected
for Use in the FPM Model

Data describing the information t' hat flows along the arrows of the FPM
model are not readily available. But the NRC collects and makes available
a variety of external data on its licensees. Occupational exposures,
effluent releases, inspection findings, and events falling outside
technical specifications are reported to NRC; Table 1 sumarizes the type
of data collected for each class of licensee.

Data on licensee events and on inspection findings in the form of non-
compliances * are available in either written or computerized form for all
classes of licensees. Effluent release and occupational exposure data
are less widely available and in most cases are dupliacted in licensee
event information. Thus, we believe that the inforination on noncompliances
and licensee events is most useful in analyzing the perfomance of NRC's
licensees, especially since this information covers a broad spectrum
of licensee activities. Even more importnat, these data are computerized ~

for three of the four major classes of licensees, an essential aid when
analyzing substantial amounts of information for a sizable number of
licensees. Computerization also places the data in a standard fomat, an
advantage for ready comparison, and an evaluation methodology that can

. to some extent be computerized provides an element of uniformity in an
evaluation process that must be sensitive to individual differences.

i

*As discussed in Section 3.2, we have weighted violations, infractions, and
deficiencies equally. The term " noncompliance" covers all three categories.
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TABLE I

DATA COLLECTED FOR EACH LICENSEE CLASS

Non- Licensee Effluent Occupational
Compliance Event Release Exposure
Data Data Data Data

POWER REACTORS.

Construction 766 file region ;
some in
LER file

Operation 766 file LER file HQ (file) REIRS file

TEST & RESEARCH
REACTORS 756 file LER file HQ REIRS file

(written)
FUEL FACILITIES 766 file LER file REIRS file

MATERIALS
LICENSEES

Special Nuclear 766 file region *
Materials
Manufacturing & 766 file region REIRS file
Distribution
Radiography 766 file region REIRS file
Waste Disposal
& Collection 766 file region

Industrial 766 file region
Academic 766 file region
Medical 766 file region
Environmental 766 file region

Source Material
Operations 766 file region
Shipping Casks &
Transportation 746 file region
All Other 766 ff'c region

,

*Not required to report to the Office of Management Information and Program
Control (OMIPC); may be in LER file.if the region sends report to OMIPC.
This note applies to all materials licensees.
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3.3.2 Licensee Event Reports (LERs)

3.3.2.1 Type and Extent of LER Data

Each licensee is required by law to report actual happenings that fall
outside the bounds of' his applicable technical specifications and license
conditions. Since the sumer of 1973, infomation extracted from these
reports has been gathered in a computerized file of infcmation known as
the Licensee Event Report (LER) file, maintained by the Office of Management
Information and Program Control (OttIPC). Operating power reactors and
other production and utilization facilities report events directly to
OMIPC, using an LER fom. Otherclassesoflicensees(includingreactors
under construction) report to the regional offices, which may or may no,t
send the reports to OMIPC for coding and entry into the computer. The
file is designed to accomodate events reported by all licensees, but
the file currently contains data primarily submitted by power reactors
since the beginning of 1969: for 1976 and 1977, only 137 LERs are in the
file for the 93 test and research reactors, the 38 fuel facilities, and the
more than 9,600 materials licenseec, 78 construction deficiency reports are
included for 28 construction sites in the same time period.

Instructions for completing the LER fom were updated in July 1977, mainly
to improve the specificity of infomation provided and to add new infor-
mation on the licensee's reaction to an event. The LER form is shown in
Figure 2. The 1977 revision added a cause subcode (item 13) and subcodes
for components and valves (items 15 and 16). Codes were added to describe
action taken imediately and in the future (items 18 and 19), the effect
on the plant, the method used to shut down the plant (if required), and
the length of time the plant was shut down (items 20, 21, and 22). A
code was provided to indicate whether the event was publicized, together

30
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with a brief description of the event (items 44 and 45).* Little of the
data now in the file is in this new format, since most licensees began
using the new form at the beginning of 1978. But the new cause subcodes
and the codes for action taken and planned will soon make it possible to
sort the file more easily for data of particular interest, since it is
relatively easy to sort a data file on a coded field.

LER Data Elements Used in Licensee Perfomance Analysis

Three major types of data elements now in the LER file contribute to the analysis.

of a licensee's (or a group of licensees') performance. First, and most
basic, is information that identifies a licensee. Referring to the LER
form in Figure 2, a licensee can be identified by code (item 2), by
license type (item 4) or by docket number (item 7). The information
provided by docket number and licensee code is duplicative; either can
conveniently be used as the key element when searching the LER file for
events pertaining to a particular licensee. License type is potentially
useful in extracting data for a group of licensees for aggregate rather
than individual evaluation.

The second set of data elements describes the event, an actual op.urrence
that results in activity outside the bounds set by license conditions
and technical specifications. The event date (iteu 8) places the event
in its chronological order in the eventual profile of licensee activities.
The system code (item 11) identifies the system in which the event

*This revision also deleted a coded block used to identify whether an
event was a " violation." The tem " violation" was not specifically I
defined, and received varying interpretations by licensees. A licensee-
reported noncompliance was not entered in the 766 file after October of
1977. Since our study period was 1976-1977, most licensee-reported
noncompliances are included.

1
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occurred.* Seventy system codes are provided for reactors, as well as a
code for "other systems" and a code for use when an event is not system-
mlated. The system codes are the first two letters of the Nuclear Plant
Reliability Data System codes, providing a potential linkage between this'

system and the LER file.
!

Content of LERs - not their potential consequences or quality - is of
major importance in revealing licensee action and attitude. Item 10 on the
LER fonn is a 504-character field containing a description of the event.
This description includes the activity in progress when the event occurred,
the circumstances leading to the event, the event itself in terms of

which technical specification or license requirement was not met, any
significant occurrences resulting from the event, and a further discussion
of related or similar events if applicable. Only the concise 504-character
description is entered in the computer, but more complete descriptions may
be attached to the form and are available at OMIPC. Since data can be
retrieved from the LER field by word search, only generally accepted
terminology, abbreviations, and acronyms should be used. Where possible, an
even greater degree of standardized wording will in the future make similar
events easier to identify through a word search of the descriptive field.

The LER file also provides information on the cause of the event. The
proximate cause code (item 12), the cause subcode (item 13), and a 360-

character field (item 27) in which the cause and corrective action taken
are described provide the major portion of the data for analysis of the
cause of an event. Six cause codes are provided, covering (1) personnel
error, (2) design, manufacturing, construction / installation (3) external
causes, (4) defective procedures, (5) component failure, and (6) other

*In any facility, systems are the comon point of origin of events.
Events in the same system may have a common cause. Causally-linked groups
of events and repeated events are important elements in a licensee's
performance pattern. Section 3.3.2.2 discusses these points more fully.

!
1
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causes, for. use when no other category is applicable or the cause cannot
be determined. The cause subcode defines the cause more specifically when
the proximate cause of the event is personnel error; design, manufacturing,
construction / installation; or component failure. The cause subcode is a
new item and little of the existing file data includes it, but it should
substantially improve the ease of searching the file for events with
particular stated causes.

The descriptive field (item 27) is essential to detemining the actual cause
of an event. The description includes the root cause of the problem, if
known, expanded infomation on the personnel or components involved, and
the immediate action taken and action planned to prevent recurrence.
If a licensee cannot immediately determine the cause of an event, the
description so states and the licensee must file an updated LER when

the infomation becomes available. Attachments may be submitted for the
physical LER file, but only 360 characters can be entered into the computer.
As with the event description, more and improved information could be
gained from a word search if wording were standardized.

Two new items will permit information on action taken and future action
planned to prevent recurrence to be obtained more easily. Items 18 and 19
prnvide coded fields for this infomation, which must now be extracted
from the cause description. The description must expand upon the infor-
mation in the coded fields; the coded fields will not lessen the usefulness of
the descriptive field.

Codes for the component, its supplier, and its manufacturer (items 14,15,
16, 25, and 26), while not an essential part of the data needed for per-
fomance evaluation, make it possible to use the LERs for a far-flung
statistical evaluation of components, manufacturers, and vendors.

|
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Area of Concern: Quality of LER Data
|
|

The amount of data in t'he LER file for most operating power reactors is
certainly sufficient for use in evaluating their performance. Other classes
of licensees are substantially less well represented: as mentioned earlier,
only 137 LERs are in the file for test and research reactors, fuel facilities,
and materials licensees for 1976 and 1977. The quality of the data and
people's perception of both the quality and the quantity deserve some
comment.

Quality has two aspects: how well the data in the LER file matches the
written LERs (data " goodness") and how well events are reported by the
licensee. Two mechanisms are used to assure that the data are " good." First,
OMIPC personnel check each licensee-coded LER form against the written

description that accompanies practically all LERs (only very minor events
that can be completely described in the descriptive fields need not be
accompanied by a description). This check ensures that all required data
are on the LER form, that there is a reasonable .natch between the attached

description and the concise description in the LER form, and that there
are no obvious errors, such as stating that the event occurred after the
date of the report. The OMIPC staff generally does not question the coding
of causes or the licensee responses because it lacks the technical expertise
to do so. (The regional office sometimes does " change" the cause coding
for its own use in focusing its inspection effort for a particular
licensee; these " changes" in no way affect the data in the LER file.) This
procedure is repeated as a manual " audit" after the data is keypunched
but before the file is updated.

The second measure that assures " good" data is a mechanized edit check,
which duplicates to some extent the check performed by OMIPC personnel
and also catches keypunch errors. The LER check program has two levels.

| The simplest and first check is for the presence of the correct type of
| data: is there an entry in all required places and is it of the correct
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fonn (alpha or numeric). Next a check is made to see if the data entered
are internally consistent (if item A is present, then item 8 must be

-present).* Only then is the file actually updated to include the new
entry.

The second aspect of quality involves how the licensees report events,
both in accuracy and quantity. NRC personnel feel that licensee reporting
of events is not " uniform." One feeling is that some personnel errors are
reported as component failures, because component failure "looks better" -
is somehow more acceptable from the point of view of competency - than
personnel error. We believe that repeated or similar events reasonably
related in time may indicate either the failure of personnel to follow the
established procedures, the absence of those procedures, or that plant
management's QA program pennitted the installation of inadequate components
in the first place. The FpM model's stress on the content and connon origin
of events eliminates the problem of reporting personnel and management
error as component failure.

Area of Concern: Differing Technical Scecifications

Some NRC personnel also feel that certain licensees report more events than

; do others because their technical specifications are more numerous or raore
stringent. Thi; quantitative difference is sometimes cited as a reason

for discounting the information present in the LERs. Technical specifications
do differ from one licensee to the next, and by type and age of plant. :

In general, failure to either follow procedures or to establish proper pro-
cedures as required by the technical specifications will result in their
violation. But since we analyze the content of LERs. rather than counting
them, this issue pales. First, violations of the technical specifications<

and license conditions are to be reported rather than compliance with them -
a factor that reduces numerical difference rather than exaggerating it.
Stringency and quantity of technical specifications have changed, but at |

i

*A complete edit check includes a third level, in which the new entry is !
matched against the previous file entry to assure that the new entry is
consistent with the other data in the file (for example, the date of the
newest entry must be later than the date of the previous entry). The
nature of the LER data makes this third check unnecessary.
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each point in time, an applicant engaged in the NRC licensing process must
be able to operate within the bounds of those specifications. And a
licensee who does not report events that occur has violated the tems and
conditions under which he received his license, and is highly likely to
be reprimanded by NRC.

Three features of the case studies were directed toward evaluating the
sensitivity of the FPM methodology to differences in licensee reporting
and differences in technical specifications. First, we selected two

similar facilities (Prairie Island Unit 1 and Zion Unit 1) with similar
technical specifications as verified by the NRC regional management and
one facility with less stringent technical specifications (Point Beach Unit

'

1).

Second, when we reviewed inspection reports associated with items of non-
compliance identified in the 766 File, we noted the number of LERs reviewed

by the inspector and whether the inspector agreed with the adequacy of
,

the licensee's reporting of each LER. This established the quality of the |
reported LER data. Review of the data for the three cases studied indicated
that for the " good" performers (Point Beach Unit 1 and Prairie Island Unit
1), there was nearly total agreement by the inspectors on the adequacy and
completeness of LER reporting; for Zion Unit 1, a " poorer" performer, the
inspectors agreed with the reporting of LERs 88 percent of the time. This

information leads us to believe that the LER data is a reasonable reflection
of what is actually happening in the facility for both " good" and " poor"
performers.

Finally, in order to evaluate the impact of differences in technical speci-
fications on reporting, we identified those LERs due to violations of
technical specifications and calculated the proportion of these to total
LERs. Table 2 presents this information for the three case studies perfomed
thus far. We did not include LERs that report violation of environmental
technical specification limits for two reasons:
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Table 2 -

!

LERs Due to Violation of Technical Specifications
>

~

Point Beach Unit 1 Prairie Island Unit 1 Zion Unit -1

III 26 63 128Tctal LERs

Total LERs due to
violation of tgchnical
specificationstil 4 7 19

Percent of LERs due to
technical specification ,

violations 15% 11% 15%-

M

l

i' Note
l

(1) Not including LERs due to violation of environmental technical specifications.

S

@

5
k
a
k

_ __ _ _
_ . .

. . . . . . . . . . . . . . - . . .

. . . . . .
. . . _ . . . . . . . . . . . . . . . . . _ _ . . . . . . . . . . . . _ . _ . . . _ _ . . .

. _ _ . . . . . . .

__ _



- - . . _ _ _ _ _ _ _ _ _

e Violations of environmental technical specifications were due
in part to seasonal variations in weather and to fish migrating
patterns. These fact'..'s cannot be totally controlled by manage-
ment and personnel action,-short of shutting down the facility.

Violations of environmental technical specifications generallye
are less related to plant operating safety than are violations
of technical specifications applicable to major facility safety
and Dalance-of-plant systems.

Table 2 shows that the percentage of LERs due to violation of technical
specifications for the case studies is relatively constant for both " good"
and " poor" performers and for both " stringent" technical specifications
and " looser" ones.

Technical specifications represent the limiting conditions in the proper
performance of existing procedures. The existence of the technical speci-
fications may influence the character of the procedure and may even require
more procedures. However, it appears with few exceptions that the
differences in stringency of technical specifications do not provide an
obstacle to meaningful comparison of the perfomance of licensees. In
fact, our work to date suggests that these differences are far less
-important than how well different licensees actually implement procedures
necessary to meet specification requirements. Effective implementation
appears to be less influenced by technical specification stringency than
by management's motivation.

Area of Concern: Licensee Attitudes Toward LER Reporting

A factor of which both NRC and licensees are aware is th'e differences in
licensee attitude toward LER reporting. Conversations with licensees
leave no doubt that some follow a policy of "if in doubt, file an LER,"
while others report only events that clearly must be reported. There
appear to be three " areas" of events - clearly reportable, clearly
unreportable, and a middle " grey area." It is this " grey area" that
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reflects attitude differences among licensees. Those with a good corporate
attitude, who are cooperative toward the NRC, and who have a systematic

approach to detecting and identifying reportable occurrences, probably 3jlf

file more LERs. But those same conversations with licensees lead us to
believe rthat essentially all licensees report to the " baseline" of clearly
reportable events; this category of events appears sufficient to form a

. solid base on which one licensee can be compared with another. As seen
above, inspectors agree highly with licensees' reporting of events.
Further, the content of LERs in the " grey area" of ten shows that immediate
steps are taken to correct a problem, or that a number of the events are
unrelated. In short, the content of LERs can reveal good management
response; numbers of LERs are not a major factor.

Effect of the Resident inspector Program on LERs

The presence of a resident inspector '' 1 plant may affect the " grey are"
in filing LERs, by providing the pla. th inr.ediate NRC feedback on
whether an event is reportable or not. This may be bad rather than good
for the purpose of evaluating licensee performance, because the LERs will
begin to reflect the differences in inspector interpretation of events,
rather than the licensee's interpretation. A fruitful source of information
on the licensee's decision-making processes may be removed. On the positive
side, LER reporting may become more " uniform," but only if a high degree
of uniformity in interpreting event significance exists among the resident
inspectors.

.
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3.3.2.2 Use of Licensee Event Report Data in the FPh .''iel

.

For each case study. Teknekron reviewed the NRC Licer.see Event Report |
|

file (the LER file) from the perspective of the FPM model described in
Section 3.2. Using the FPM model places two essential requirements on
collection and analysis of LER data:

The FPM mode yields patterns of perforrance over time, soe

the temporal relationship among events is important. Therefore
each LER file event was identified, reviewed, and considered

!in the lig::t of previous events. Our review of each event I

produced a data set that contained the event cause code and
event date. As explained in Section 3.2, we did not categorize
events by severity, because the analysis of each event focused
on the action of the licensee rather than on the potential
consequences of the event.

The FPM model explicitly defines how performance responsibilitye

is to be assigned to Facility, Personnel, or Management. It
can also relate these elements to each other through the content
of the FPM " arrows." The " Proximate Cause Code" definitions used
in the LER file are not clear or detailed enough to match the
cause codes with the content of the FPM " arrows," but we were
able to establish a parallelism between the major FPM model
elements and the existing LER file " Proximate Cause Code"
definitions.

These requirements, together with guidance implicit in the FPM " arrows,",
provided the basis for our review of the LER file for each case study.
Our use of the LER data involved two processes: first, an organization
and translation process to bring the LER data into the FPM data domain,
and second, the analysis of that FPM data domain to reveal patterns of
performance.
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Creating the FPM Data Domain

As stated earlier, the relationship of events in time can provide insight
into the nature and quality of licensee performance. Thus, one critical
element is the date of each event, and our initial step was to review
each event in chronological order. |

The FPM model also allows the primary cause of a perfonnance defect or
deficiency to be assigned to one of the FPM elements. When a licensee
reports an event, he assigns a " Proximate Cause Code" in accordance with

NUREG-0161. To use LER data in the FPM methodology, we developed a set
of event cause codes directly related to the definitions associated with
the FPM model elements (management, personnel, and facility) and then
identified their parallels with the Proximate Cause Codes. We have called
our codes " Event Responsibility Codes" (ERCS); their definitions, together
with the parallel Proximate Cause Codes, are shown in Table 3. The ERC

code for each event was derived by converting the LER Proximate Cause
Code on the basis of the parallelisms shown in Table 3.

Because the LERs represent real events, the recorded ERCS are linked to

particular, real situations. In order to gain a comprehensive and insightful
view of the licensee's response to situations and to detennine patterns
in this response, events must be reviewed in the light of their common
point of origin. The cannon point of origin of events within a licensed
facility is at the facility system level, and event report data are coded
into the LER file by system, subsystem, and component. Our third step was
therefore to organize the Teknekron Event File by system.

This rationale is at the heart of the methodology for organizing the LER
file data. In summary, all events in the NRC LER file are reorganized and-

reclassified by:

,

1
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TABLE 3

LER PROXIMATE CAUSE CODES AND TEKNEKRON EVENT RESPONSIBILITY CODES

Proximate Cause Code Definition Definition Event Responsibility Code

A Defective Procedures All actions falling within the M
purview of management responsi-
bility, excluding " hands on"

*

operation of the facility.

B Personnel Error All actions and responsibilities P

accruing to those with responsi-
bility for " hands on" operation
of the facility.

8' C Component Failure The failure of a component or F
system within the facility, not
caused by personnel error in the
maintenance or operation of the
facility.

D External Cause/0ther All events which are not related 0
to a failure of management, per-
sonnel, or the random failure of a
co:aponent. These events are
unimportant to the Teknekron
analysis and are grouped and
designated as such,

f.
5

N
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e System: This establishes the common point of event origin
within the facility and provides a .sensitfve parameter for the
isolation of perfomance patterns.

e Chronological order of event occurrence: This permits the sequence
of events over time to be examined. Such examination may show
specific relationships among events (causal linkages).

e Teknekron " Event Responsibility Code": This allows a deficiency
in perfomance to be assigned to one of the FPM model elements. _

One the data are in this fomat, they have been transferred into the FPM
data domain and are.in a form that allows meaningful analysis and identi-
fication of perfomance patterns.

Analysis of the FPM Data Domain

-To use existing LER data with the FPM model, the " Proximate Cause Code"

assigned by the licensee to each event is subjected to a two-step trans-
formation:

1) " Straight-across" conversicn into an ERC, using Table 3 as
previously discussed, and

2) In some cases, changing the initially assigned ERC (for example,
from F to P), if the events are found to be causally linked
after analyzing their relationship within the facility system.

We stated earlier that events were analyzed by system and in chronological
order of occurrence. To identify event relationships, we compared each
event in a system with previous events in that system, searching for these
cues:

e the similarity of involved components

e the similarity of :rd relationship to subsystems, and

e the similarity of human response and involvement

|
|
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lIf any of these cues was common to two events in a system, these events I

were considered to be causally linked. When we identified a second event
as being causally linked to a prior event we always changed the Event
Responsibility Code (ERC) for the sub's'equent event. In general, we changed
the code of the second event in any causally linked group of events to ERC-M
(management responsibility), on the basis that the repetition of an initially

|random event was due to a failure by management to identify and rectify
the fundamental event cause and apply generically the lessons and infomation
learned from the event.

We feel that use of the second event to establish the onset of causal
linkage is justified, because it provides:

convervatism--it is the earliest possible point for establishinge

systematic management deficiencies, and

maximum sensitivity to detect the character of " good" and " poor"e

licensee perfomance--since an abrupt end to a series of causally
linked events establishes positive licensee management performance.

It is possible that a licensee may react to a first event by recognizing
that a design change or technical specification modification is required and
by taking appropriate action. Under these conditions it would be inappro-
priate to assign further events to ERC-M. In performing the three case
studies (keeping in mind they were mature plants), we found that events
for which either a design change or technical specification change was
required to prevent recurrence were quite rare. We also found that when a
design change was required, the licensee noted this information in the

event report; the event report describing the need for the design change
usually either marked the end or was the close to the end of a causally
linked group of events.

Time is a dependent variable in our analysis, since the licensee's deficient ~
performance detemines the frequency of occurrence of the causally linked
events, as well as the number of causally linked event groups that exist
in any time period.
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..fter analyzing the data for a particular system, using the cues-of similar"

components, similar or related subsystems, and similar human involvement
to search for linked events, those data may yield a pattern significantly

(- different from the pattern formed when they were translated " straight
I across" into the FPM data domain. These differences are evident as:

o. A marked increase of events coded ERC-M, which were initially
classified as ERC-F.

p e A marked increase of events coded ERC-M, which were initially
classified as ERC-P.

e The identification of causally linked groups of events within
systems in which codes ERC-F were changed to ERC-M.

The patterns that emerge from the analysis of the data permit inferential
judgments of licensee performance. Conversely, the absence of these patterns
is also an indicator of perforTnance. The fact that the patterns of
perfonnance are manifested on a system basis is due to the structure of the
analytical technique; these patterns should not be presumed to be absent
from other areas of facility operation or licensee performance, and may
also hold across systems, as well as within them.

Changing Codes and Identifying Causally Linked Groups of Events: Examples

To demonstrate analysis of the lYM data domain and how we used the previously
mentioned cues to find causally linked events, we have provided excerpts
from the case studies in Appendix A. The first set of causally linked
events occurred in the " Containment Isolation System" of Zion Unit 1.
When reviewing this excerpt, note the following:

1) The similarity of involved components--solenoid valves

2) The similarity of and relationship to subsystems--the failure
of each valve is linked to the instrument air supply

46
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3) - The -similarity of human response and involvement--the licensee

identified the first event as being due to a valve stuck open by
" crud and rust." The second and subsequent events were due to

" impurities in the instrument air system" and " varnish buildup."
-One year after the first event--ed six events later--the licensee
stated that new equipment was being installed; however, it is not
clear what the new equipment was, since there were two subsequent"
events.

The date of the causally linked events, together with the cause assigned by
the licensee and Teknekron's ERC Code, are: 1

1

Date (Licensee Code /ERC)

4-07-76(F)

8-il-76(F/M) - 2 events
9-30-76(F/M)

1-23-77(F/M)

4-25-77(F/M)

7-23-77(F/M) - 2 events

The licensee identified the cause of the 4-07-76 event as a valve (inlet
unloader valve) stuck open by " crud and rust." The valve was located in
the system that provides compressed air to pressurize penetrations. On
8-11-76 two events occurred in which two identical components (solenoid
valves) failed. For one event, the licensee stated the cause as "...probably
due to impurities in the instrument air system." The other event, involving
an identical component, was listed as due to " varnish buildup." On 9-30-76,

an identical event (solenoid valve failure) occurred with the same stated
cause as.the 8-11-76 event (" varnish buildup"). The 1-23-77 event (solenoid
valve failure) identified the same component failure as the 8-11-76 event;
the stated cause was impurities in the instrument air supply. The 4-25-77
event was identical to the 1-23-77 event in all respects, but the licensee
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stated that new equipment was being installed. On 7-23-77 two separate
events occurred, each identical to the previous 4-25-77 event. In this
case, the licensee stated that monthly tests would be perfomed and the
air line blown clean.

All but the first event was upgraded from ERC-F to ERC-M, because the analysis
of the first event (crud and rust causing the valve to stick) did not indicate
that the licensee sought the broader implications of the specific event
(possible contamination of the instrument air system) or considered generic
remedies (cleaning impurities out of the instrument air system). These
actions are the responsibility of management, as defined in the ERCS.
Management's failure to thoroughly analyze the infomation gained in the
first event and to conclude that an inspection should be perfomed to
detamine

1) if the cause of the crud and rust on a valve in the closed system
was due to instrument air system impurities, and

2) the potential impact and implications of this event on other
components in contact with the instrument air supply

probably contributed to the occurrence of subsequent events in the system,
or at the very least did nothing to prevent them.

The preceeding example and discussion illustrate the use of cues in making
code changes as well as establishing causal linkage among events. They
also provide a first hand view of " poor" perfomance.

A second example will further illustrate code changes. The following set
of events occurred in the " Reactor Containment Systein" of Prairie Island
Unit 1 during 1976 and 1977. While several of the events are causally
linked, the type of code changes are distinctly different from the previous
example,
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Date (Licensee Code /ERC)

'
5-04-76(P)

8-25-76(P/li)
10-23-76(P)

3-16-77(F)

9-29-77(P/M)

12-09-77(F)

On the basis of our review, events on 5-04-76 and 10-23-76 clearly are
the result of isolated personnel error. But the events of 8-25-76(P/M)
and 9-29-77(P/M) appear to be causally linked through apparent management
failure to develop and implement administrative controls for the auxiliary
building special ventilation zone. In the report of the 8-25-76 event, the
licensee identified lack of administrative control as being partly responsi-
ble for the event. The 9-29-77 event seems to have resulted from a less-
than-complete implementation of the administrative controls.

The change of cause code from P to !! in the case of the 8-25-76 event was -

made because the doors should have been under administrative control. The
event reflected a defect in existing procedures for which management and
not personnel are responsible, according to the ERC definitions. The 9-29-77
event was similar to the 8-25-76 event in that both involved a breach of
ventilation zone integrity by personnel; however, the 9-29-77 event resulted
from incomplete administrative control as stated by the licensee. This
event group demonstrated that the facility management was aware of the need
for generic event cause identification and remedy application. It is also
a demonstration of how the facility management performs its role in responding
to events.

Our last example demonstrates a case of licensee management response to an

event in which the potential cues for causal linkage to subsequent events
are nonexistent. The event occurred in the " Hangers, Supports, Shock
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Suppressors" system * for Point Beach Unit .l. During refueling outage
surveillance. testing of safety-related shock suppressors (snubbers), a snubber

'

, failed to lock up when.the specified load rate was applied. The licensee
found that the control valve on the snubber was improperly set, and attri-
buted the event to personnel (ERC-P). The licensee stated in the event
-report that similar snubber control valves were checked. There were not

other events in this system category during the study period. This event
demonstrates:

1) the licensee's awareness of the similarity-of the components
involved in this event to others in the facility

2) the licensee's determination to identify the generic event
cause--in this case a highly specific personnel error

3) the licensee's response to the generic event cause, concern fo.r
the potential impact of the generic event cause on other plant
systems, and willingness to apply a generic remedy to a potential4

cause of additional events.

Performance Profiles

The patterns of a licensee's performance can be graphically presented as
profiles either showing events in a single system or all events attribu-;

table to human causes or to component failure. A profile of all events for
the Containment Isolation System at Zion Unit 1 is shown in Figure 3 and
a profile for the Reactor Containment System at Prairie Island Unit 1
in Figure 4. Time forms the x-axis; the Event Responsibility Codes are
arranged on the y-axis so that ERC-M has the greatest ordinal value and
ERC-0 the least. Each event is recorded as a bar located on the x-axis
at the time it occurred; the height of the bar corresponds to its final

*This is not a system code in the LER file, but the component subcode makes -
these events readily identifiable.

|
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ERC. If our analysis required a change in ERC, the licensee's reported
,

ERC for the event is noted by a 's" on the bar. The asterisk notation "*"
above a bar indicates 'that the event is causally linked to a previous
event. Note that any system pn; file may include several groups of causally
linked events. We have not iden*ified different groups of causally linked
events on the graphic profiles, Akugh this could be done; the total number
of causally linked events occurring within a specific time period is a

|
sensitive indicator of licensee perfomance because it appears to indicate |

a systematic breakdown in management control.

System profiles (except those that involve environmental technical speci-
fications such as the Circu'ating Water System and in some cases the Ultimate '

Heat Sink System) can be combined to produce a profile of all the reported
events that were attributable to human causes. Profiles of t! tis type are
shown in Figure 5 for Prairie Island Unit 1 Zion Unit 1 and Point Beach
Unit 1. Time agin foms the x-axis, but in this case the y-axis represents
numbers of events. For each poin'. on the x-axis, the events in all systems
with codes ERC-P and ERC-M are added; the total number determines the height
of the bar. The ERC for each event in this aggregate presentation is the
Mnal or " upgraded" categorization of the event, not necessarily that
reported by the licensee.

An aggregate profile of events attributable to component failure can be
produced by summing all events ultimately classified as ERC-F for all
facility systems. These profiles are shown in Figure 6 for Prairie
Island Unit 1, Zion Unit 1, and Point Beach Unit 1. The infomation con-
tained in these component future profiles appears to provide a less direct
indication of licensee perfomance than profiles cf events attributable to
human causes, since the three profiles in Figure 6 bear far more similarity
to each other than those in Figure 5, the " Profiles of Total Reported
Events Attributable to Human Causes." We believe this indicates that genuine,

ccmponent failures are in large part random, since the major portion of those

53
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k
component failures that on analysis are due to systematic failures in human
performance have been reclassified as ERC-P or ERC-M through identification
of causal linkages.

We reconsnend that the reader review the detailed case studies presented in
Appendix A for a fuller appreciation of differences in licensee performance
as revealed in the LER data.

Available Licensee Performance Indicators

The previous discussion described how we analyzed the LER data, constructed
profiles of events by system and, for total reported events attributable
to human causes, identified patterns of deficient and adequate per-
formance.

In one of the case studies, events occurred due to human failure that were
serious from the regulatory point of view. This licensee also exhibited
substantial numbers of causally linked events in several systems. It
may be possible, after further case studies are complete, to say that patterns
of poor perfomance precede the occurren:e of events that NRC determines
are serious enough to warrant citation.

Because these profiles are based on licensee response to actual events,
we believe that these profiles are insightful and sensitive indicators
of licensee perfomance. The performance evaluation for each licensee
should include at least:

e A profile of total reported events attributable to human causes
e Profiles of those systems in which causally linked events are

identified. For some licensees, a substantial number of systems
may contain causally linked events, and it may be possible to
construct profiles for only those systems NRC feels are most
relevant to safety or that have substantial numbers of recent
events.
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l

3.3.3 Noncompliance Data

3.3.3.1 Type and Extent of Noncompliance Data

The NRC's modularized inspection program produces vast quantities of
information. The 766 system is a computerized data file used to capture,
maintain, and report statistical and planning data on inspection, investi-
gation,-inquiry and enforcement actions conducted by I&E.* The system
provides input to the Rainbow Books, which sumarize the operation of
licensees and the actions taken by I&E. The 766 file accommodates inspection
data on all classes of licensees, but as with the LER file, most data exist
on the operating power reactors. For the calendar years 1976 and 1977,
the file contains data from 1,997 inspection reports for the roughly 90
reactors under construction; 247 reports are included for 93 test and
research reactors. In the same period, there are 995 inspection reports

j covering 38 fuel facilities, and 4,737 reports are shown for the roughly
i

9,600 materials licensees. I

The 766 system is really a dual system. The 766 form, both sides of which
,

are shown in Figure 7, records the management information needed to track
the status of the inspection and enforcement program as applied to a
particular licensee. The information contained on fom 766-S, shown in
Figure 8, is more valuable for licensee perfomance analysis. The infor-

i

mation on the 766-5 form is entered into a part of the system knowr. as the
" enforcement text file," a title that accurately reflects the major data
field on the fom. The computerized 766 file has 'xisted in its present
form since July of 1975. Instructions for completing the forms from which
data are entered into the computer were revised in February of 1978, to
account for the fees that are now being charged by NRC for routine inspections.

*As of October,1977, licensee-identified noncompliances are no longer
entered in the 766 file. Such noncompliances have been included in the
case studies because the study period included 1976 and 1977. But note that
these self-reported noncompliances were largely treated as deviations,

,

and seldom were assigned cause codes. |
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Since this change does not affect the infomation now in the file, the
description here is based on the forms and instructions effective flovember
1977.

The November 1977 revision made four changes in the 766 form. It identified
which shift conducted the inspection (block I), whether an enforcement
conference was held (block L), the date an imediate action letter was
sent, if any (block Q), and who performed the inspection (the resident
inspector, perf;mance appraisal team, or regional office inspectors (block
F). Changes in the 766-S form added the module number associated with the
noncompliance or deviation (block C) and a block to record whether the
noncompliance had occurred before (block H). This item is potentially
very useful in analyzing performance since repetitions, particularly if
closely linked in time or type, may have a comon cause that the licensee
has not adequately addressed. But its current usefulness is hampered by
the lack e definition of " repeated noncompliance" and by the differences
in indivia. inspector's knowledge of the compliance history of a particular
plant.

766 Data Elements Used in Licensee Perfomance Analysis

We used three main types of 766 file data in licensee performance analysis.
First, information that identifies a licensee is essential, and this role
is played by the docket number that appears in block A on fom 766. The
license number that also appears in block A is potentially useful in

' extracting c ta on a group of licensees for aggregate rather than individual
evaluation. Second, the date the inspection concluded (block D) places
any noncompliance items in time. Last we used the Primary Cause of
Violation code (block B on form 766-S). There are 18 noncompliance cause
codes, covering various types of management, personnel, and equipment
failure, and a few categories that cover situations that the licensee
cannot control. On first reading, the codes seem fairly specific in attri-
buting cause to certain types of breakdown in behavior- " inadequate plans |
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or procedures" (code G); "s. fety devices not maintained" (code M)--but
discussions with NRC personnel and staff revealed that most inspectors
have " favorite" codes,'and that each inspector does not use the codes in
the same way. To make the current detail in the codes more useful,
we need to know how inspectors actually use the codes and whether there
are definable regional differences in their interpretation. This information
can be obtained through a survey of inspectors, using sample "noncompliances2
designed to test their responses.

The text in the 766-S file, while it provides a brief description of the
noncompliances, often is so brief that it reveals little about the circum-
stances surrounding the noncompliance, making it difficult to analyze the
licensee's behavior.

Area of Concern: Quality of 766 Data

Data quality has two parts, and the 766 system does well on one of those.
The first part of data quality is " mechanical"--how accurately the data
is entered into the computer and how well the file data matches the written
inspection reports. Accurate entry is ensured by mechanized " edit checks"
that have three parts. The simplest and first check is for the simple
presence of the correct type of data: is there an entry in all required
places and is it of the correct form (alpha or numeric). Next a check is
made to see if the data entered are internally consistent (if item A is
present, then item B must be present). The third check matches the new
entry against the previous file entry to assure that the gnew entry is
consistent with the other data in the file (for example, the date of the
newest entry must be later than the date of the previous entry). After all
three checks are complete, the file is actually updated to include the
new entry.

An audit determines how well the data in the file matches the written
inspection reports. Table 10 in the Quarterly Report for the quarter
ending September 1977 displays the results of an audit conducted in that
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year. Our statistical con =ultant has reviewed the methodology on which we
were told the table is based, and he states that the methodology is statis-
tically correct. But iihe number of reports selected for sampling was
apparently not determined by the methodology, though the chosen reports
were selected randomly. Because the methodology was not completely
followed, it is not clear that Table 10 reflects the quality of the data
in the 766 file.

In the course of reviewing two calendar years of 766 file data for our
three case studies, we perfonned our own " mini-audit" by reading every
inspection report that was associated with a noncompliance and some reports
that document inspector followup of LERs. Our limited check left us with
two impressions. First, we feel confident that the superficial data match
between the 766 file and the inspection reports is quite good, but the
apparent match between elements of the 766 data themselves is much poorer.*
The root of this problem appears to lie in the noncompliance cause codes
or their use by the inspectors, and the fact that the text is often too
brief. If the 766 file cause code parameters are unable to fully
describe the situation in any case, then the potential usefulness of the
file data is diminished. To be assured that the data on file accurately
reflect the inspection reports, we feel a new audit is necessary, based on
accepted and sound statistical methods. Coupled with the survey of inspectors
mentioned earlier, this would provide a more solid basis for use of the 766
file data.

Our second impression is that the 766 file, especially the 766-S text, is
often a pale reflection of the information in the inspection reports. The
use of the cause codes sometimes depends on their interpretation by individual
inspectors; the 766-S text is often too brief to provide an adequate

*0ur " mini-audits" are recorded in the matrices included in the case studies
for each licensee. The results of analyzing the matrices are. discussed
in Section 3.3.3.2.
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representation of the circumstances surrounding a noncompliance. These
factors make it difficult to analyze the content of the 766 file data
to the same degree possible with the LER file. To be sure, the inspection
reports themselves could be used in analyzing performance, but to read every
inspection report for at least two years for every licensee is a formidable
task. Computerized data must be used whenever possible, and the usefulness
of the 766 file for licersee performance analysis could be considerably --

enhanced by expansion of the text and better definition and use of the causo
codes.

The second aspect of Jata quality concerns timing, and this difficulty cannot
be alleviated by improving the data quality of the 766 file. While inspection
reports were generally filed within a month of the inspection, the noncom-
pliances cited in those reports often were related to events that occurred
some time past. For example, assume that a new calibration procedure was
issued several months ago. The licensee calibrated his instrumentation
using the new procedure, except in one area. Thus, his failure may have
occurred much earlier than its detection by the inspection program. This
point is discussed more fully in the next section, but in general, we feel
that the u.;efulness of inspector-generated data is limited by the lack of a
close time relation between a real action and its report through the
inspection process.

3.3.3.2 Use of the NRC 766 System Data and Related Inspection Reports in the
FPM Model

!

For each case study, we reviewed the NRC 766 system data and related
inspection reports from the perspective of the FPM model. The FPM model
places two essential requirements on the analysis of the 766 system data:

|
|
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e The FPM model yields patterns of performance over time, so the
temporal relationship among events is important. We therefore
considered the factors in the inspection program that control
the pattera of the noncompliance items identified by an inspector
as a furcp > af time. We also considered the temporal relation-
ship of tiit n rfomance of citable actions by the licensee to the
"real time" of their detection. As explained in Section 3.2,
we did not categorize noncompliance items by severity.

The FPM model explicitly defines how performance responsibilitye

is to be assigned to Facility, Personnel, or Management. It
can also relate these elements to each other through the content
of the FPM " arrows." While the " Primary Cause of Violation"
codes (noncompliance cause codes) are reasonably detailed, they
are not defined or used precisely enough to match the cause
codes with the content of the FPM arrows. But, we were able to
establish a parallelism between the major FPM model elements and
the noncompliance cause code definitions.

These requirements, together with guidance implicit in the FPM " arrows,"
provided the basis for our review of the 766 file for each case study.
Our approach is initially parallel to our review of the LER data, but it
ultimately diverges. The reason for that divergence lies in the structure
of the inspection program.

Specific Considerations in the Develcocent of the 766 File Review Methodology

The relationship of events in time can provide insight into the nature and
quality of licensee performance. Thus, one critical element is the date
of each noncompliance or citable occurrence, and our initial step was to
review each noncompliance in chronological order.

Noncompliances are either random lapses from good performance (random human

error) or systematic lapses due to a performance defect or deficiency assign-
able to one of the FPM circles or arrows. When an inspector reports a non-
compliance, he assigns a " Primary Cause of Violation Code." To use noncom-

pliance data in the FPM methodology, we identified the parallels between the-
;

Event Responsibility Codes (ERCS) we developed for use with the LERs and the
Primary Cause of Violation Codes. The relationships between ERCS and nonccm-
pliance cause codes are shown in Table 4.
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TABLE 4

766 FILE CAUSE CODES AND EQUIVALENT TEXNEKRON EVENT RESPONSIBILITY CODES

neC M6 FILE TEthEte0N EVENT FILE

Primary Cause of Violation Code Definitton De ttat tion Event hesponstbtitty Code

C leproper or inadequate Design All actions falling within the n
purview of management responst.

D Improper or Inadequate Construction htlity, enluding * bands on'

( leproper or InaJequate Malatenance

C Inadequate Plans or Procedures

H Inadequate Management

J Poor Housekeeping or Arrangement

L Safety Devices Not Provided

A Personnel-- Poor Selection or leproper fratatng for the Job

i Personnel *- Insuf ficient Supervision

f leproper or inadequate Calibretton All actions and reponsibillties P
3 accruing to those utth responst-3

M Safety Devices Not Matatained bility for * hands on* operation of
the factitty.

u Dperator Errir

P f ailure to follow Procedures

5 Personnel -- Carelessness
,

a tquipment f atture or faulty Equipment The failure of a component or system F
within the f actitty not caused by
personnel or error in the maintenance
or operettan of the factltty.

A unavoidable ** Inherent Alsk of Job which Could not Have nel events which are not related 0
Been Reasonably foreseen or Prevented to a failure of either facility

management. personnel, or the
B Unavoidable --Crcumstances beyond Control; e.g., random failure of a towenent are

Natural Causes , untaportant to the Teknekron analy.
sis and are grouped and designated

W Causal factor hot Determined as such.
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As with LER data,'these noncompliance ERCS are linked to real situations: in
this case, citable occurrences. Citable occurrences, however, originate in
two ways. First, they'may stem from events occurring at the facility system
level and reported by licensees in accordance with NRC's criteria for LER
reporting (NUREG-0161). In some cases, inspector followup of these events
results in items of noncompliance. For one of the licensees we studied, a
significant number of LERs were identified as citable occurrences. In these'
cases, the inspection process is reacting to actual events.

The second way in which citable occurrences may originate is through detectable
violations of license conditions. Under the current inspection system, detect-
ability is a time function of:

when the citable occurrence took place, ande

a the inspection module under review.

Evaluation of citable occurrences as a function of time and according to
their points of origin within the facility would lead to the identification
of performance patterns. But the detection of these patterns is subject
to the characteristics of the inspection program.

The NRC's modularized inspection program has its own pattern for detection
of citable occurrences. The inspection modules are typically perfomed on
a scheduled basis and some are performed repeatedly throughout the annual
inspection cycle. The scheduling of some inspection modules is necessarily
determined by facility status (plant shutdown for refueling). There are
also I&E procedures (see MC 2515) that pemit 'an inspection to be performed
when required, independent of any preset schedule ("W" inspection code).

For these reasons, we found that the pattern of noncompliances detected by
the existing inspection program is governed by the character of[ that program
as reflected in the time dependency of the inspection modules. The inspection

S Teknekron,Inc.

- - - -



_ ___ ____-_______ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .__

module becomes the " point of origin" for the detection of licensee per-
formance patterns, a point often well removed from the actual event that
created the citable occurrence. Since most module inspections occur
relatively infrequently, the data produced through any single module, when
viewed over time, are usually too scant to be meaningful. These factors
tend to obscure a time-sensitive identification of patterns of deficient
licensee perfomance. We conducted our analysis of the 766 file and the
associated inspection reports in the light of these considerations.

Figure 9 shows the relationship to the licensee of each major dimension

of available data (LER file and 766 file) that we have used in licensee
performance analysis. The LER dimension more closely reflects the
reality of the licensee's operation. The noncompliance dimension is a
level removed, and noncompliances are detected through the filter of the
inspection program.

Licensee Performance Profiles Cased on Moncompliance Data

For each licensee studied, we constructed a performance profile based
on the noncompliance data. In developing these profiles, we did not
include noncompliance items cited in the physical protection area, since
1976 and 1977 marked the implementation of 10 CFR Part 73.55, attended by
the difficulties associated with implementing any new regulation.

As explained above, the inspection module is the " point of origin" for
the identifying patterns of licensee performance through noncompliances.
Since most modules are inspected relatively infrequently, the data produced
from any single module, when viewed over time, are usually too scant to
be meaningful. To improve the density of the data, we took those non-
compliances attributable to ERC-H and ERC-P and summed them to produce a

profile of total licensee human performance as perceived by the regulatory
process. While this summation potentially reduces the sensitivity of the
data, it clearly improves its meaningfulness. When viewed from the perspective
of the FpM model, a profile constructed in this way represents the aggregate
deficient human performance as perceived by the inspection process.
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The noncompliance profiles we constructed for each of the three case

study licensees are shown in Figure 10. The similarity between the profiles -
for Prairie Island Unit 1 and Point Beach Unit 1 is less striking than their
difference from the Zion Unit 1 profile. The profiles of Point Beach Unit I
and Prairie Island Unit 1, while unique to those licensees, are relatively

; similar in density, magnitude, and periodicity.

i

Figures 11,12, and 13 show the noncompliance and LER profiles for each )
'

licensee we studied. Note that the vertical scale is different. Comparing
each licensee's noncompliance profile to his LER profile provides an insight

'

into the " performance" of the inspection program in handling different
types of licensees. The total human noncompliance profiles are reasonably
similar to the related profile of total human error in reported events for
the " good" performers (Prairie Island Unit 1 and Point Beach Unit 1).
However, the difference in apparent periodicity between the two profiles
for Zion Unit 1 is substantial, and probably reflects the licensee's
attempts to respond to regulation as well as the response of the regulatory
process to the licensee. The apparent phase differences of the two profiles
may be an indicator of the sensitivity of the interaction between the
licensee and I&E.

In the case of the " good" performers, neither their total human noncompliance
profiles nor their profiles of total events attributable to human error

show sharp or sustained increases or decreases in numbers of events or

noncompliances over time. The profiles exhibit a steady-state quality
that can be termed the " noise" of operation. Further, the case studies
in Appendix A show that Point Beach Unit I had very few ' instances of causally
linked events, while Prairie Island Unit 1 experienced a somewhat larger
number of causally linked events. However, both facilities appear to be,

reasonably free of systematic human error. But for Zion Unit 1, a " poor"
performer, both the profile of total events attributable to human error

and the profile of total human noncompliances show steep and sustained
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.

increases or decreases in numbers of events or noncompliances over time.
The case study shows that Zion Unit I had raany causally linked events when
compared to the " good" perfomer:, which indicates that Zion's profile of
total events attributable to human error is dominated by events due to
systematic management deficiencies. While there is no direct basis for
assuming that the profile of total human noncompliances displays causally-
related defects in licensee performance (due to the modularized nature
of the data), we believe that such defects were perceived by the inspection
process. This is corroborated by a review of the NRC inspection reports of
NRC management meetings with the licensee following incidents at the
facility, as well as the inspector's perceptions of the licensee.

Analysis of 766 File and Associated Inspection Reports

As part of our review of the 766 file for each case study, we investigated
the relationship of the 766 file to its written counterpart, the inspection
reports. This " mini-audit" is briefly described in Section 3.3.3.1. The

details of these investigations are provided in the case studies in Appendix A,
in the fonn of summary matrices. Table 5 summarizes each case study matrix.
Each matrix contains information on three specific relationships we felt
were particularly important:

e The relationship of key 766 file data to the associated
inspection reports: to use the 766 file data for analysis,
we must know how well it agrees with the inspection reports.

e The relationship of inspector cues (LERs and licensee-identified
items) to noncompliances: what guided the inspector in identi-
fying citable occurrences?

e The relationship of the licensee to the regulatory process:
his readiness to specify remedies to items of noncompliance,
his action on previously identified enforcement items, and
inspector agreement or disagrer ent with the licensee's
reporting of LERs.

)
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TABLE 5

SLM1ARY OF COMPARISON OF 766 FILE DATA AND ASSOCIATED INSPECTION REPORTS FOR 1976 AND 1977

potat teach Unit I prairie Island Unit 1 2ien Unit 1

Otsagreement/selguity between IEE 121 205 95
laspectien report and 766 file non-
cmpliance cause code

Otsagreement/ ambiguity between 166 file 441 375 478
- noncompitance cause code and 766 file

enforcement test

mancemellences associated with
tespector cues (as percent of total
noncenpliances)

t18s 01 171 325

ticensee identifled items 121 111 201

fetal 125 281 521

0
moncompliance renneles ( as
percent of total noncompliances)
suggested by Ilconsees in:

Inspectien report 365 455 505

Fellowup letter 445 315 213

Licensee action en previously Identified Always complete Complete (I exception) Deficient in one or more items,
enforcement items 705 sf the time this was reviewed

by faspecs-c.

sepeat noncompitances 0 0 5 (to 1976)

Serious events due to human error 0 0 3

i
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1. Relationship of 766 File to Associated Inspection Reports

The level of dt.tagreement between the 766 file noncompliance cause code
and the associated inspection report details ranged from a low of 9% to
a high of 20% (Table 5). This represents fairly good agreement and suggests
that it would be possible to have inspectors gather data according to FPM
model definitions. Because the FPM definitions are considerably more precise
and offer less opportunity for ambiguous application than the 766 file
noncompliance cause codes, we believe that the data gathered in this way
would be reliable and consistent in character.

|
Disagreement between the 766 file noncompliance cause code and the 766

file enforcement text ranged from a low of 37% to a high of 47%. This
indicates that the 766 text and associated noncompliance codes cannot
provide a confident understanding of the circumstances surrounding a
noncompliance. In most cases, we had to use the associated inspection
report to gain insight into the cause of a noncom;.liance. However, we
found strong agreement between the 766 file enforcenent texts and the

sumaries of the noncompliance items in the inspecNon reports. Therefore,
the major difficulty in understanding the actual cause of a noncompliance
from the 766 file information lies in the interpretation and use of the 766
noncompliance cause codes; the enforcement text does not provide enough

I

supporting detail. A study to determine how inspectors use these codes !

co'.!d help to substantially improve the codes' precision and make the 766
'ile data more useful in the future.

Data are coded on the 766 file input foms in the regions, and the inspection
report is prepared simultaneously. A " stratified" statistical sampling
program on a regional basis is required to detemine the precise level of
agreement that actually exists between primary 766 file data elements and
associated inspection reports. This program would pemit NRC headquarters
to identify error-input sources into the 766 file and, at the same time,
would indicate differences in regional attitudes toward the data base by
illuminating the way in which the information is handled.

77
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2. Relationship of Noncompliance Items to Inspector Cues

We next examined the relationship of noncompliance items to cues-(LERs
and licensee-identified items) to the inspector. These cues are an obvious

~

,

source for identifying citable occurrences, but their use varied considerably
from one' licensee to another. For example, 32 percent of noncompliances
at Zion Unit I were related to inspector followup of LERs; in contrast, e

this percentage was zero for Point Beach Unit I and 17 for Prairie Island
Unit 1. The second source of inspector cues (licensee-identified items such
as procedure changes) produced 20 percent of the total noncompliance count
at Zion Unit 1, but only 12 percent at Point Beach Unit I and 11 percent
at Prairie Island Unit 1.

As part of our analysis, we detemined the overall inspection results
(noncompliance items /100 module hours) by year for each licensee studied.
These results are shown in Table 6. As stated earlier, we did not include

inspection hours or noncompliances related to physical protecMon. Table 6
also shows the results from that part of the inspection process that detects
noncompliances without using cues provided by the licensee. (These results
show the ability of the unaided inspection process to detect noncompliances.)
Note that for 1977, Point Beach Unit 1 shows a somewhat higher result (2.1)
in non-cued yield than Zion Unit 1 (1.8). This is strikingly inconsistent
with the overall perfomance stterns and case studies for these plants,
which show that Point Beach Unit 1 is the better-managed facility of
the two.

We believe that results of the kind shown in Table 6 may say more about the

inspection process than about the licensees toward whom the process is
directed. On the basis of these three case studies, it appears that the
inspection process in its current form can make gross distinctions between -

licensees in terms of " good" and " poor" perfomance, if cues are utilized
by the inspectors. But in the case of Zion Unit 1, the perception of " poor"

78
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TABLE 6

INSPECTION RESULTS

Total Module Hrs.( } ' Point Beach Unit 1 Prairie Island Unit 1 Zion Unit 1

1976 490 464 904
1977 378 595 1032

Total N/C's( }

1976 6 10 37
1977 10 8 31

Overall Results:
N/C's per 100
Module Hrs.

1976 1.2 2.2 4.1
1977 2.6 1.3 3.0

Total N/C's not due to
inspi tor cuest iT

1976 5 7
12(2)1977 8 4 19

N/C's not due to inspector
cues per 100 module hrsl3)

1976 1.0 1.5 1.3
1977 2.1 0.7 1.8

NOTES.

(1) Does not include time or noncompliances related to physical protection.
(2) Inclu 3 six noncompliances for which reports were not available. These

noncompliances were not related to physical protection; including them as
uncued findings gives maximum weight to the inspection process.

(3) Module hours spent on followup of lice. tee-provided cues were not removed, -
since noncompliances resulting from cues were spread rather uniformly
thrcughout the inspections and time spent specifically on these items was
seldom separately shown.

|
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perfomance through the inspection process, even using cues, appears to have
lagged the timely performance shown in the LERs. The inspection process
also appeared to have rio particularly sensitive licensee performance '

indicator similar to the causally linked events of the LER data analysis.
This apparent lack, together with the apparent usefulness of licensee-
provided cues, tends to support the view that the inspection process in
its current fom may lack the sensitivity or direction needed to foster
licensee perfomance analyses that are both accurate in terms of quality
and at least approximately correct in tems of magnitude.

3. Relationship of the Licensee to the Regulatory Process

Ideally, the licensee / regulatory relationship is interactive. On one
hand, NRC must monitor the level to which licensees adhere to required
operating and other functional states and conditions. It is also NRC's
obligation to cite departures from license conditions and to impose sanctions
if these are considered necessary and appropriate. Some may argue that
in the interest of public velfare, the agency should provide help and
guidance to the licensee if required, even though this function clearly
lies outside of the literally interpreted regulatory domain.

On the other hand, the licensee's relationship to the regulatory agency
obligates him to:

1) operate his facility in such a way that he violates the original
license conditions to the least possible extent; and

2) institute adequate remedial measures in the least possible time
period if such violations occur.

As the licensee fulfills these obligations, it is wholly immaterial whether
a violation is initially identified by the licensee or by the NRC inspector.
The key factor is the licensee's willingness and ability to respond
effectively to the identified situation.

80
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The concepts set forth above are expressed in extremely general terms. In
the following discussion we will show how these concepts can.be specifically.
applied to making accurate distinctions, on the basis of currently-available
data, between licensees who may be considered " good perfomers" and " poor
perfomers."

i

Although the licensee is obligated to minimize the frequency of his
departure from operating license conditions (in the case of the " perfect
perfomer" this departure would be zero), it is inevitable that " good
performers" as well as " poor perfomers" will experience events, noncom-
pliances, and other lapses. We may expect such lapses, whether identified
by the licensee or by NRC I&E, to occur with greater frequency in the case
of " poor" as opposed to " good" perfomers. But it does not necessarily
follow that numbers of lapses provide reliable absolute indicators of overall
licensee performance levels. We cannot assume that, because Facility A

_

has twice as many lapses as Facility B over a similar time period, that
Facility A is only half as safe as Facility B. From both LER and NRC

inspection data, this study shows that lapse recurrence is a far more
sensitive indicator of licensee perfomance (particularly managerial per-
fomance) than lapse frequency as such. The data presented in Table 6 show
that lapse frequency cannot stand alone as a performance indicator. The
overall inspection result in 1977 was 3.0 for Zion Unit 1; for Point Beach
Unit 1 it was 2.6. These two numbers are quite similar. But the performance
profiles based on the LER data shown in Figure 14 make it imediately
apparent that the performance difference bewteen these two licensees is
substantial, a difference that is obliterated by the overall inspection |

result indexes. |

|
While Table 6 shows that frequency alone is a poor perfomance indicator, j
Table 5 shows that recurrence is far more sensitive. Table 5 shows that 1

all three licensees are similar in " heir r2adiness to suggest remedies
to noncompliance items. But whec we exar.ine 766 file data on the recurrence
of identical noncompliance items, we see that five such instances occurred

81 _
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i LER Profiles for Point Beach Unit i and Zion Unit 1
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in 1976 at Zion Unit 1; Point Beach Unit 1 and Prairie Island Unit I had
no repeat noncompliances.

The record of licensee action on identified items in Table 5 supports
this. Point Beach Unit I actions were always complete, and with one
exception, Prairie Island Unit 1 actions were also complete. But at Zion
Unit I at least one action deficiency was noted during 70 percent of the
inspections in which licensee followup was performed. Recurrence is an
inverse measure of a licensee's ability and willingness to respond effectively.
These findings on the relative sensitivity of frequency and occurrence as
perfomance indicators are consistent with the licensee perfomance patterns
developed from the LER data.

Ava lable Licensee Perfomance Indicators

3ased on the previous discussion, these indices provide a context for licensee
performance:

Percentage of noncompliance items identified due to inspector cuese

(followup of LERs and licensee-identified items).

e Percentage of noncompliance items for which the licensee has
proposed remedies. This is a measure of stated licensee responsive-
ness to the inspection process.

e A " stratified" and regionalized sample to detemine the error that
actually exists between the 766 file data and associated inspection
reports. This will indicate differences in regional attitudes
toward the data base as well as demonstrate the quality of the
data being used for perfomance evaluation.

4

Once this contextual information is available, useful indicators of
licensee perfomance are:

e Licensee action on identified noncompliance items. This indicates
actual licensee willingness and ability to comply once the problem
is identified.

e Repeat noncompliance items. These reflect licensee ability to
implement changes to and maintain the program.

E Teknekron Inc.

.



e A profile of licensee performance based on the noncompliances attri-
butable to human causes. This measures perceived aggregate deficient
licensee performance. However, when this profile is compared with
the associated LER profile of total reported eventa attributable
to human causes, it provides insights into the licensee's relation-
ship to regulatory process, the licensee's response to the process,
and perhaps the applicability of the process to the licensee.

:

3.4 juMMARYOFTHETHREECASESTUDIES

We have illestrated our use of the LER and noncompliance data with examples
from the three case studies. From the outset of this project it was clear
that case .? "is were necessary to empirically test the validity of the
chosen approach. Since our approach was to develop n canprehensive model

and procedure applicable to all classes of Itcensees, we chose to perform
case studies of operating power reactors to test the FpM model, methodology,
and rarformance indiactors against the most complex of NRC's licensees.
Further, the data available for operating power reactors are the most
complete.

The full case studies are presented in Appendix A. The rationale for choosing
which licensees to study and a summary of the results of those studies
are presented here so that the main body of this report can stand alone.

Selecting the Case Studies

4

To eliminate any possible regional effects that could diminish the meaningful
comparison of one case study with another, we performed all the case
studies in one NRC region. To prevent the possible bias of cross-NSSS
vendor comparison, we searched for facilities using the same equipment.
Third, based on uiscussions with NRC personnel, we felt that any facility
must have been operating for more than two years, to prevent a " learning i

curve" effect fe m' destroying meaningful comparison and possibly obscuring

the patterns or indicators that might otherwise be evident in a mature facility.

84
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Finally, we decided to study at least two facilities, one perceived by ftRC
as a " weak" perfomer and the other as a " good" performer. This provided
us with the opportunity to empirically identify patterns and indicators
related to each perfomance category (" poor" and " good"). It also offered
the chance to gain insisht into underlying causal factors associated with
the dichtomy of perfomance.

.

For these reasons, we selected Z sn Unit 1 and Point Beach Unit 1. Both

are in Region 3, both are Westinghouse plants, and last, both had more
than two years of operating experience by the beginning of 1976. When we
discussed our choices with Region 3 management, it was mentioned that the
differences in technical specifications and reporting requirements between
Zion Unit 1 and Point Beach Unit I were considerable. Region 3 felt
that we should consider studying a third perfomer with reporting requirements
and technical specifications similar to Zion Unit 1, and suggested Prairie
Island Unit 1. Consequently, we studied chree licensees--Zion Unit 1,
Point Beach Unit 1, and Prairie island. Unit 1. This gave us the additional
opportunity to begin to examine the impact of differences in reporting
requirements and technical specifications on the FPM model and methodology.

Perfoming the Case Studies

We perfomed the case studies in accordance with the FPM model and methodology
discussed in Section 3.2, and we analyzed the LER file data and the 766
file data as described in Section 3.3.2.2 and 3.3.3.2 of this report.
The study period covered calendar years 1976 and 1977, in order to produce
profiles extending over a sufficient length of time to allow potential
changes in performance to be seen and assessed. In any ongoing performance

! analysis, the study period should obviously be current, and each of these
three case studies can be readily updated,

i
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Presenting the Case Studies

Each case study is presented in two separate parts that reflect the two.
i

different data dimensions--LER data and 766 data--used in the study.
This allows the reader to gain an appreciation of the types of insights
each data, source provides as well as an appreciation of the sensitivity
of each source to specific aspects of licensee performance. Perfomance j

profiles and supporting data sheets help the reader gain insight into the4

foundations of the case study effort as well as an appreciation of the
study details.

Summary of Case Study Conclu-ions'

J

The FPM model and meth;dology, using existing LER and 766 file data,
appear to have both tae capacity nd sensitivity to differentiate " poor"
from " good" performers. Figure 15 presents the profiles of total reported
events attributable to human causes for the three licensees; .he profiles
for Prairie Island Unit 1 and point Beach Unit 1, the " good" performers
are clearly different from that for Zion Unit 1. Figure 16 shows the profiles
of noncompliances (excluding safeguards) attributable to human causes,
and again the differences are clear.

4

We found the LER file data essential to gaining insight into why the licensees
perfom as they do. As discussed in Sections 3.3.2.1 and 3.3.2.2, LERs

,
promptly report real events occurring within facility systems. This close

I link to the " plant operating reality" offers the insight into management
and personnel response to actual situations. The 766 file data was a

,

less meaningful and sensitive perfomance indicator than we had anticipated
at the start of our work. The cause codes in the data file are not precise

and their use someti tes reflects inspectors' interpretations; the enforcement
text is often too brief to establish the actual content of a noncompliance.

Also, the discovery of noncompliances through the inspection program is
often widely separated in time from their actual occurrence, due to the

86
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'

,

structuring of the program into time-dependent modules. These findings
'

are discussed fully in Sections 3.3.3.1 and 3.3.3.2.

Differences in reporting requirements and technical specifications
appeared to have little impact on the perfonnance analysis results. We
had expected little impact, since the FPM model is not inherently influenced
by differences in technical specifications. But the empirical proof was
in the performance profiles, as shown in Figure 17. The LER perfornnce
profiles for Point Beach Unit 1 and Prairie Island Unit 1, with different
technical specifications, were relatively similar to each other. Zion
Unit 1 technical specifications are similar to those for Prairie Island
Unit 1, but Zion's LER profile is substantially different from both Prairie
Island's and Point Beach's. Table 2, on page 38, establishes that technical
specifications had little effect, at least for these three licensees. Further

case studies will provide more indication of the sensitivity of the model
to reporting and technical specification differences. We also expect that
case studies of BWRs will pemit comparisons that have until now been
difficult.

Finally, we found that comparing the LER profile and noncompliance profile
for a licensee provides insight into the capability and effectiveness of
,

the .gulatory process in managing the licensee's performance. This

regulatory / licensee relationship may vary from region to region. Figure 18
shows these profiles for Zion Unit 1: the differences in phasing and
frequency between the LER and nonc ;l'ance profiles are apparent, and the
LER profile continues to show high levels of human error. Figures 19 and
20 show the profiles for Point Beach Unit I and Prairie Island Unit 1,
where phasing and frequency are more similar.

3.5 LICENSEE PERFORMANCE ANALYSIS AND THE PERFORMANCE APPRAISAL TEAM PROGRAM

While the outlines and goals of the Perfomance Appraisal Team (PAT) Program
are reasonably firm, the actual activities PAT will perfonn to meet those

89 Teknekron,Inc.
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k

goals are not. Licensee Perfomance Analysis seems to have substantial
links to PAT.

PAT has a dual purpose--to provide national perspective in snalyzing
licensee perfomance and to assess the effectiveness of NRC's own inspection
program. At this time, PAT personnel have begun to devise the methodology
they will use in Phase I of their program. Phase I is to include a
subjective evaluation of plants, probably attempting to place them in
"high, medium, and low" categories. This subjective evaluation will be
based on the results of management inspections, routine inspections, and
the resident inspection program. Each inspector will complete an evaluation
sheet estimating the perfomance quality of each power reactor they visit.
PAT will use these eval]ations and other factors, such as the nurgber of

noncompliances, to arrive at a subjective evaluation of each plant.

Using the FPM model and the licensee perfomance analysis methodology can
augment or replace the subjective evalue. tion of licensees. At a minimum,
it should serve as an input to the PAi program. Perfomance analysis can
also serve as a tool for evaluating the effectiveness of the inspection
program in improving the performance of individual licensees. It is clear
that the NRC regions differ in their management styles; these differences
are reflected in varying results (number of noncompliances generated
per 100 hours of inspection) and in varying methods of allocating inspector
manpower. Perfomance analysis through the FPM model can help detemine

"

whether the inspection program is effective by comparing the profile of
licensee response to events and the profile of NRC noncompliances to see the
relationship between them. Ideally, action taken by NRd should improve
the licensee's response: this is practically a definitican of an effective
program.

Presentation of License Performance Analysis
|

| Continuously-updated and accessible licensee performance analyses could
be highly valuable in directing the attention of regional personnel and

| the PAT teams to those licensees whose perfomance requires improvement.

H Teknekren Inc.
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The most obvious possibility is to place an interactive computer teminal
in each region and at PAT headquarters, where personnel could immediately
see the current performance profile for any licensee. The data Mse would
be continuously and automatically updated through links with the LER and
766 files.

The " Rainbow Book" famat is a second possibility. Figures 21a-c offer
one possible famat.

3.6 APPLYING THE MODEL TO EACH CLASS OF LICENSEE

I 3.6.1 Tailoring the Model

In our proposal, we stated that we would first develop a comprehensive
assessment methodology designed to handle the most complex class of licensees--

'

the operating power reactors. We also indicated that by deleting or
combining elements, the same methodology could be applied to less cucplex
licensees (materials licensees). The FPM model represents the " general"
licensee to ensure that consi,deration of possible perfomance indicators
would be both systematic and comprehensive.

Applying the FPfi model to operating power reactors, we found that the model
offered insight into the reasons for perfomance and was sensitive to
actual differences in licensee performance. The model is equally applicable
to less complex classes of licensees, since the general model elements
("F", "P", and "M") have clear parallels in each licensee category. ing

the medical materials licensee group as an example, "F" is the radioactive
source and the supporting physical facility. "P" is the technicians and
doctors using and calibrating the device, and "i"' is the . hospital or
clinic management responsible for operations other than " hands on."

95 g Teknekron,Inc.
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LICENSEE PERFORMANCE ANALYSIS - 1976 and 1977

Prairie Island Unit 1
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3.6.2 Performing the Assessment

There is no question that the model is fundamentally applicable to each
individual licensee. But whether it is possible to use the model to
analyze perfonnance of any class of licensee depends on:

e the availability of necessary data, and
the availability of manpower resources to perfonn the analysis.e

Availability of Data

Availability of data is briefly discussed in Sections 3.3.2.1 and 3.3.3.1.
Here, we summarize whether sufficient data are available to make perfonnance
analysis possible for each class of licensee. The stress here is on com-
puterized data in the LER and 766 files, since use of non-automated data,;

while possible, is less practical.

Operating Power Reactors

There are sufficient data in the 766 file and the LER file to analyze
the perfonnance of each licensee in this class.

Reactors Under Construction

For the 51 sites on which 93 rea'ctors are under construction, there are
only 78 construction deficiency reports for 28 sites in the LER file for
1976 and 1977. The rest of the construction deficiency report exist
in written fonn (as 50.55e reports), primarily in the regions. Without
resorting to the regional reports, the LER data are too scant to be used
in performance analysis.

The 766 system contains data from 1,997 inspection reports in reactors
under construction per year. This data density is proL:bly adequate for
performance analysis, keeping in mind the caveats of Section 3.3.3.2.
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Test and Research Reactors, Fuel Facilities, and Materials Licensees

i ' For the 93 test and research reactors, there are data from 247 inspection ;
; '

i- reports in the 766 file for 1976 and 1977, an average of 1.3 reports for

;- each reactor per year. This data density is probably not adequate for
performance analysis.

,

There were data from 995 inspection reports in the 766 file for the 38
.,

. fuel' cycle facilities in 1976 and 1977, an average of 13 reports per
facility per year. .This data density is adequate for performance analysis.
There were 4.737 inspection reports prepared for the more than 9,600

,

materials licensees in 1976 and 1977, an average of less than .25 reports>

per. licensee per year. This data density is clearly inadequate for perfor-
: mance analysis.
!

!
! ' LER data for these three licensee classes are practically nonexistent. In 1976

and-1977, a total of 137 events were entered into the LER file for all
these classes ccmbined. Most of these LERs are for the 93 test and

I research reactors and the 38 fuel facilities, producing an average of

| .5 report per year for those 131 licensees. The data density is inadequate

i for performance evaluation for these classes of licensees.
!

t
'

To sumarize, we believe it is possible to perform meaningful two-dimensional
perfornance analyses (using LER file and 766 file data) only for operating
power reactors at this time. Only the single dimension of 766 data

,

is adequate to analyze performance for reactors under construction and'

; for fuel facilities. However, due to data limitations as discussed in

! Section 3.3.3.2, this one-dimensional analysis will not provide a comprehensive
,

evaluation of licensee performance nor the necessary insights into the,

I reasons for that performance.

;-

i
.

*

i

-
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Availability cf Program Resources for Performance Evaluation

The FPM model and methodology permits the performance of licensees to be

analyzed individually. For certain classes of licensees, particularly
the operating power reactors, sufficient data makes individual analysis
possible. However, there are classes of licensees - materials licensees,
for example - for which the existing data are scant and manpower and time
to gather more data may not be available. But we believe that the perfor-
mance of these classes can be analyzed in the aggregate through inspection
of a " stratified" statistical sample of the class. As used in this context,

,

statistical sampling is similar in principle but differs from previous uses
NRC has made of this technique. NRC has in the past considered statistical

sampling to detennine the number of items to be inspected for each licensee,
as in the Statistical Sampling Inspection Program discussed in Section 2.5.1
of this report. We propose to use statistical sampling techniques to
determine the total number of licensees upon which inspection resources
would temporarily be focused.

A performance profile can be established for each licensee in the statis-
tically selected sample group and licensees with similar profiles within
sample group can be identified. The result will be a statistically
selected sample of licensees that can be grouped on the basis of similarity
in performance profiles. This method will permit NRC to make statistically
valid statements that characterize:

The performance of a licensee class in terms of what percentageo

is represented by each profile--the establishment of " class <

performance groups."

e The risk presented by a class of licensees on the basis of
the " class performance groups."

This type of analysis will permit the NRC to focus its resources on those
sub-classes of licensees that require further attention. It will also

pennit the NRC to evaluate the type and amount of additional regulatory
attention it should devote to a particular class of licensee.
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4.0 RESPONSE TO REQUIREMENTS OF THE NRC REQUEST FOR PROPOSAL

4.1 SUPPORT FOR NRC'S MISSION AND GOALS

NRC must continually ask wheth6r its actions effectively support its
mission to protect the public health' and safety, to safeguard nuclear
materials, and to maintain environmental quality. This question is
especially important in a program that may be somewhat controversial.
We believe that licensee performance analysis fully supports NRC's
mission and goals for several reasons:

d

e Licensee performance analysis can be used as a tool for
effectively allocating inspection resources. If increased
attention to a licensee can help him improve his operational
safety, then that improvement directly supports NRC's mission.-

e Our study to date indicates that licensees whose performance
patterns display sequences of causally linked events either at
the system level or in aggregate are more likely to experience
future significant events than those whose patterns suggest
more effective managerial contra. This inference could
prove helpful to NRC through alerting the agency to the need
for appropriate action.

,

NRC must have an effective enforcement program, and the per-e
formance profiles can be used to establish a context foi-
determining the severity of sanctions when noncompliance occurs.

e A properly structured performance analysis tool can improve
relationships between NRC and the licensees by more clearly
defining a level of acceptable performance. A poor relationship
between NRC and the licensees affects the ability of both parties
to protect public health and safety in an efficient and effective
way.

We are also convinced that licensee performance analysis offers insight
into the safety differences among licensees. Mechanical safety of a plant
is the result of the licensing process, and to the extent that the licensing
process does its job, all plants should meet minimum safety requirements
when an operating license is issued. After a plant begins operating,
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safety is much more a function of the management and personnel than of
equipment. Licensee performance analysis is capable of revealing manage-
ment and personnel response to the " signals" provided by the plant through
checking for chains of causally linked events. A small number of related
events show that management and personnel can accurately pinpoint problems
and solve them; many related events indicate the failure to react adequately.

The question of publishing the results of licensee performance analysis should
not assume a major weight, but it must be considered. There is little doubt that
the results of the analyses will be published in some form, simply because NRC
has an obligation to report to the public. The existence of the Freedom of
Information Act guarantees that the obligation will be met. The real issue is
the form in which the analyses will be released; the potential public use or
misuse may influence that form. The information released should be factual
rather than inferential; one possible format is an annual " rainbow book" presenting
profiles for each licensee together with other information such as inspection
hours and numbers of noncompliances.

4.2 MEETING THE NRC'S " EVALUATION CONSIDERATIONS"

In its Request for Proposal, NRC identified several " Evaluation Considerations"
against which the developed evaluation methodology was to be tested. Each of
these considerations is presented below together with responses based on the
FPM model and methodology.

e The relationship between the esaluation criteria and safety.
Each measure of licensee performance selected, including compliance
with NRC requirements, must be strongly related to NRC's mission
of insuring safety.

t

Response: LERs are indicators of "out-of-bounds" operation;
thus analysis of thtir content can provide insight
into potential safety problems.

e NRC's regulatory authority. Those evaluation methods proposed for
near-term application cust be consistent with NRC's existing
regulatory authority. For example, it may not be appropriate
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to evaluate licensces on the basis of comercial produc'ivityt

factors, unless it can be demonstrated that those factors relate
to NRC requirements or to the safety of a licensed operation.
Areas where NRC's regulatory authority should be expandtd will
be identified.

Response: The FPM methodology can be fully applied within tne
current scope of NRC's regulatory authority.

e Analytical depth. For any class of licensees, the appropriate
level of analytical depth pemits identification of actual
differences in licensee perfomance. While these insights may
derive from a relatively simple, aggregated analysis of sumary
data, it may be judged necessary to evaluate performance on the
basis of in-depth examinations of specific events, incidents or
occurrences.

Response: To effectively use the model, the content of data must
be analyzed in appreciable depth. For example, licensee
performance ?atterns based on LERs are derived from
the contents of these reports, which must be carefully
analyzed and evaluated if the end results are to be
meaningful and useful.

e Quantitative versus qualitative evaluation. Both types of measures
must be considered. Quantitative evaluations are based upon
measurable indicators such as numbers of items of noncompliance.
Qualitative judgments involve subjective ratings by Regional
Directors or other similar measures.

Response: The FPM methodology is not quantitative in the sense imolied
above because its purpose is to achieve both a temporal
assessment of the licensee's performance pattems and
an insight into the reasons for the shapes of these
patterns.

e Data considerations. In quantitative evaluations, the lack of
suitable data may limit the ability to cvaluate licensees.
Evaluation methods must be based on data currently available or
upon data that is obtainable with reasonable effort. The con-
tractor will identify data that should be made available and
suggest appropriate methods for its collection.

Response: The case studies included in this report were all
based on currently available computerized data. The
subject of what data would be most useful for applica-
-tion in the methodology described, including the
question of appropriate collection means, is complex and
is discussed in Section 6.0 of this report. .

* Teknekron,Inc.



a Licensee control over rating factors. To be fair, licensees
must be evaluated on the basis of factors that they can directly
influence.

Response: This is a valid consideration, and the FPM methodology
ignores factors not within the control of the licensee.

o Uniform application. The population of NRC licensees Nill be
partitioned into homogeneous groups for the purpose ',r evaluating,
their perfonnance. Evaluation methods will not dircriminate
against particular licensees in any given group.

Response: This methodology is applied uniformly to the members of
a given licensee class and in a form appropriate to
that class.

o Categories of evaluations. Two distinct aspects of licensee
,

performance must be captured in the evaluation methodology--
overall performance and perfonnance in spectfic areas of responsi-
bility.

Response: In the case studies, we developed performance patterns
; for overall licensee performance and for performance
; as reflected by event histories of specific facility

systems. The FPM methodology is inherently suitable
for evaluating performance in various areas of responsi-
bility, provided that appropriate data can be made
available.

e Relative versus absolute perfonnance. The evaluations will
consider a licensee's perfonnance both in comparison to that of
other similar licensees and as measured against reasonable absolute
standards of acceptability.

Response: The FPM methodology permits evaluations of both types.
It is not, however, designed for the ranking of licensees
on a numerical scale.

e Weichtino. If licensee performance evaluations are to be
based upon several independent factors, the relative importance
of these factors must be reflected in the weights assigned to each.
Also, the sensitivity of evaluation results to various choices of
weights will be investigated.

Response: This methodology does not combine diverse performance
indicators within a single end measure, but instead
portrays licensee performance as a pattern over time.
The question of factor weighting is not relevant to the
FPM methodology.
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5.0 PLAN OF ACTION FOR PHASE II

This section presents our proposed plan of work for Phase II of this study.
Originally, Phase I was to be a feasibility study, and a methodology was
to be developed in Task II and applied to Task III, both components of
Phase II. Our Phase I work meets all the requirements of Phase I and
Task II. We developed the FPM model and found that it applies to all classes
of licensees in principle (see Section 3.4.1) but that currently available
data are insufficient to pennit meaningful performance analysis of licensees
other than operating power reactors (see Section 3.4.2). Potential
solutions to this problem are discussed in Section 6.1 as " Work Area 3."
We have also begun to meet Task III, by applying the analysis methodology
to three operating power reactors to test its worth and sensitivity to
performance differences; it appears capable of producing performance
patterns that not only distinguish " good" from " poor" perfomers but that
illustrate the reasons for those distinctions.

5.1 PHASE II WORK PLAN

In Phase II, we plan to continue to test and refine the FPM model by
conducting licensee performance analyses of seventeen additional power
reactors. I&E management has already identified seven licensees in this
group:

'l) Trojan

2) San Onofre 1

3) H.B. Robinson

4) Indian Point 2
5) Oconee 1

6) Browns Ferry 1

7) Arkansas 1
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In the original RFP statement of work, NRC proposed analyzing " twenty
reportable events that had potential safety significance...." The
Phase I work has demonstrated that a far more complete and searching study

of licensee perfomance is essential if an event or combination of events
is to be viewed in a meaningful p m pective. It is for this reason that
the remaining case study effort will be expanded considerably beyond the
scope that NRC had original'y envisaged.

The seventeen case studies to be performed, together with those originally
conducted, will include operating power reactor licensees selected from all
five NRC regions. The Phase II analyses will follow the methodology
described in this report and, to provide consistent data, will cover
the same two-year period of 1976 and 1977. Reviewing and interpreting the
analyses from this larger population should expand the insight into the
causal mechanisms explaining licensee behavicr, and will help determine
the effect (if any) of different reporting requirements and technical
specifications. Comparing and analyzing a large number of licensee
perfomance profiles may reveal indicators of the probability of future
event occurrences.

The complete description of work perfomed in Phase II, together with analyses
and interpretations of the case study findings, will be provided in the Phase
II report. This report will deal primarily with specific licensee analyses
rather than general methodological censiderations.

5.2 PHASE II REVISED ESTIMATE OF EFFORT

Even though, as explained above, the Phase II work effort,to be performed exceeds
that originally envisioned, we believe that the work can probably be
dCComplished within the remaining contract resources. However, we have found
that the resources required per case study vary considerably. As an example,
we analyzed roughly five times as many LERs for Zion Unit 1 as we did for Point
Beach Unit 1. Obviously, these factors m'ake it difficult to predict the aggre-
gate Phase II level of effort with precision.
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If the magnitude of the total available data for the remaining seventeen
cases should prove to be quite large, we would seriously consider its re-
duction and analysis by computer, as was discussed in at original techni-
cal proposal. It is expected that a judgment will be made early during the
Phase II work period regarding the benefits and costs of this approach. The
Project Officer will be immediately informed of this judgment and its impli-
cations for project rasources to allow him to come to a prompt decision.
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6.0 RECOMENDATIONS FOR CCHSIDERATION BY THE NRC

This section sets out several work areas identified during the Phase I
| effort which, although outside of the current scope of work, should be

given consideration by the NRC. These areas relate either directly to
licensee perfomance analysis or to NRC's inspection program. In virtually|

all cases these areas could not have been precisely defined prior to
the perfomance of the work described in this report. Largely as a
consequence of studies to date and to some degree as a result of discussion
of our preliminary results with I&E staff personnel, it is clear that the
reconsnendations summarized below address agency needs that are coming
into sharper focus:

The recomended study areas fall into two categories:

e Direct extensions of the current effort: These work areas address
necessary refinements and expansions of the licensee perfomance
anslysis methodology already developed. They also include
applying this methodology to earlier phases of power reactor
operating history thas; have been considered to date.

Supplements to the current effort. In a strict sense, these topicale

areas fall outside of licensee performance analysis as a methodology,
since they relate to the formal structure and the practical
implementation of the NRC inspection process.

6.1 DIRECT EXTENSIONS OF THE CURRENT EFFORT

Work Area 1. Data Quality Improvement for 1.icensee Performance Analysis

In Sections 3.3.2 and 3.3.3, we identified the inadequacies in the currently
existing computerized data for operating power reactors and discussed how we
adapted those data for use in the FPM model. To use the FPM model to
its fullest capacity, it is essential that these data be made available to
the licensee performance analyst in a form that pemits the analyst
to draw complete and accurate inferences about the information within the

FPM model arrows and the actions within the FPM circles. It is equally
important that data accuracy and completeness be well standarized among

$ Teknekron Inc.
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the HRC regions. Current criteria for LER reporting must be carefully
reviewed to make these criteria more specific, particularly with respect to
the " grey area." At present, it is not uncommon .for 'a licensee to seek
guidance from I&E as to whether an LER is required, especially when the

' severity of the event in question is marginal.

We recomend that both the LER and 766 reporting fonnats and requirements
be modified to provide more directly useful information for licensee
performance analysis. Appropriate codification of this restructured data

'

will permit licensee performance patterns to be generated by computer.

Work Area 2. Automation of Licensee Performance Analysis for Operating
Power Reactors

In Section 3.5, we discussed the relationship of the FPM methodology to
the PAT program and suggested the possibility of applying that methodology
through interactive computer capability. This would permit "real time"
performance profiles to be continuously and automatically produced and
updated through links with the 766 and LER data systems.

Work area 1 was concerned with achieving a data form compatible with the
FPM model and amenable to automated processing. Once these necessary steps
have been taken, appropriate software for licensee performance pattern
generation and interpretation can be developed.

Automation of licensee performance analysis will serve I&E interests in two
key respects:

e It will relieve scarce personnel resources of the burden of
generating and interpreting performance profiles by " hand and eye."

Uniformity of pattern interpretation will be enhanced by. excludinge
. variable human judgment.

i

This work area cannot be implen;ented until or ncir the conclusion of the
previous work area effort.
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Work Area 3. The Data Availability Problem (Licensees other than Ooerating
Reactors)

o

As explained in Section 3.6.1, the FPM model as general in concept and is
inherently applicable to all classes of NRC licensees. The difficulty in
applying the model to classes of licensees other than operating power
reactors lies in the paucity of reliable data. For example (see Section
3.6.2), in the two-year period of 1976 and 1977, there are only 137 LERs
in the NRC computer file for the 93 test and research reactors, 38 fuel
cycle facilities, and the more than 9,600 materials licensees. For this
same period there are 247 inspection reports for 93 test and research
reacters, 995 inspection reports for the 38 fuel cycle facilities and
4,737 inspection reports for the more than 9,600 materials licensees.
While the density of 766 data is acceptable for most licensees (except
for materials licensees and test and research reactors), the LER data for
licensees other than operating reactors is not adequate to permit meaningful,

! performance analysis.
i

We believe that the density of LERs could be increased if reporting require-
ment were specifically tailored to reflect the performance-sensitive
characteristics of each licensee class. At present, it does not appear
likely that the density of inspection reports for those licensee classes
in which it is now low can be materially increased because of I&E personnel
resource limitations. It is possible, however, that applying appropriate
population sampling techniques can appreciably augment the inspection

information density for the sample. This will permit valid statistical
inferences about the different licensee classes.

.

Work Area 4. Perfo mance Profiles of Imature Operating Power Reactor
Licensees

It is a matter of coninon knowledge that personnel performance tends to
improve as a new task is gradually assimilated and mastered. The rate of
improvement in new task perfomance with time can be graphically shown as

;

lli
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a " learning curve." By analogy, in the case of operating power reactors,
the significant event occurrence rate usually decreases as the operating
history lengthens. This consideration was taken into account in the case
studies presented in Appendix A, since each plant had been operating more
than two years prior to the period of analysis. To the degree that it is
reasonable to assute that the level of risk presented by newer plants
(particularly during the startup phase) is greater than the level associated
with more mature facilities, there could be a real advantage in developing
and analyzing licensee " learning curves" based on data from the first

I three years of operation. It is quite possible that analysis may reveal
performance patterns that are characteristic of early but not late periods
of facility operation. These patterns can be extremely valuable to I&E in
its effort to reduce the risk associated with facility operation during its

immature period. We recommend that the early performance of about 10
plants be studied. These plants should have commenced operation not earlier
than 1973, because the LER system was activated in that year.

6.2 SUPPLEMENTS TO THE CURRENT EFFORT _

Work Area 5. Realignment of the Inspection Process

In Section 3.3.3.2, we discussed why the modularized inspection program does
not lend itself to revealing the reasons for performance. The module under
inspection is the " point of origin" of noncompliances, a point often well-
removed from the actual event occurrence. The scheduling of the modules
makes the noncompliance data in the 766 file reflect a time-dependence that is

nft, inherent in the events, but in the program. Testing the 766 daj;a against
tac model pointed out how certain aspects of the current insnection methods
could be modified in a manner most beneficial to licensee performance analysis. ,

At this point, we believe it is important to distinguish between an inspection
process in principle and the particular fann in which that principle is
implemented. For this reason, we propose to consider elments of program fonn
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that govern the outpuf of the inspection process. At least five of these
elements are: 1) time-dependence; 2) program area; 3) inspection unit
(system or module); 4) use of inspector cues (reactivity);and5)inspectable
perfomance indicators other than noncompliances. These elements are
highly interdependent. Therefore, we propose to develop experimental
inspection programs with various " mixes" of the formal elements and to
test the output of thos experimental programs against the FPM model. The
key objective of this redirection would be to enhance the informational
value of the inspection process in the context of perfomance analysis;
this redirection is in no way intended or designed to impair the critical
role of the inspection process as a basis of safety assurance.

Work Area 6. I&E Regional performance Analysis

NRC headquarters personnel, regional personnel, and the licensees all state
that the regions vary in their management of inspection resources and in
their general management approach. Whether the regional inspection program
operations reflect the relative qualities of " good" and " poor" perfoming

|

| licensees is unknown. Regional program variations of this type can in part be
I observed through examining the temporal chase differences seen between the LER-

and noncompliance-derived parformance profiles. We believe that an inter-
regio 1al analysis whose objectives include the identification of correlations
between phase lag magnitudes and noncompliance inspection yields will provide
a useful tool for understanding differences among the regional operating
philosophies (the relative preferences of regional directors for high
non-compliance yields vs. short lags).

(

We do not suggest that the regional performance indicators n 'ntioned above
include all those most appropriate for identifying and assessing inter-
regional differences. As in the case of licensee performance analysis,
it will be necessary to construct an insightful model of I&E regional
structure and operation (RSO model). Once this has been accomplished, the
model will directly guide us to those parameters that are both meaningful
and sensitive.

H3 3 Teknekron,Inc.
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APPENDIX A

CASE STUDIES

INTRODUCTION

From the outset of this proje t it was clear that case studies were necessary
to empirically test the validity of the chosen approach. Since our approach e
was to develop a comprehensive model and procedure applicable to all classes

. of licensees, we chose to perfom case studies of operating power reactors
to test the FPf1 model, methodology, and performance indicators against the
most complex of NRC's licensees. Further, the data available for operating
power reactors are the most complete.

Selecting the Case Studies

To eliminate any possible regional effects that could diminish the meaningful
comparison of one case study with another, we performed all the case studies
in one NRC region. To prevent the possible bias of cross-NSSS vendor

comparison, we searched for facilities using the same equipment. Third,
based on discussions with NRC personnel, we felt that any facility must
have been operating for more than two years, to prevent a " learning curve"

~

effect from destroying meaningful comparison and possibly obscuring the
patterns or indicators that might othemise be evident in a mature facility.

Finally, we decided to study at least two facilities, one perceived by NRC,

I
as a " weak" performer and the other as a " good" performer. This provided
us with the opportunity to empirically identify patterns'and indicators related
to each perfomance category (" poor" and " good"). It also offered the
chance to gain insight into underlying causal factors associated with the
dichotomy of performance.

For these reasons, we selected Zion Unit 1 and Point Beach Unit 1. Both
are in Region 3, both are Westinghouse plants, and last, both had more than
two years of operating experience by the beginning of 1976. When we discussed

A-1
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our choices with Region 3 management, it was mentioned that the differences
in technical specifications and reporting requirements between Zion Unit 1
and Point Beacn Unit I were considerable. Region 3 felt that we should
consider studying a third performer with repoating requirements and technical
specifications similar to Zion Unit 1, and suggested Prairie Island Unit
1. Consequently, we studied three licensees--Zion Unit 1, Point Beach
Unit 1, and Prairie Island Unit 1. This gave us the additional opportunity
to begin to examine the impact of differences in reporting requirements
and technical specifications on the FPM model and methodology.

Performing the Case Studies

We performed the case studies in accordance with the FPM model and methodology
discussed in Section 3.2, and we analyzed the LER file data and the 766 file
data as described in Section 3.3.2.2 and 3.3.3.2 of this report. The study
period covered calendar years 1976 and 1977, in order to produce profiles
extending over a sufficient length of time to allow potential changes in
performance to be seen and assessed. In any ongoing performance analysis,
the study period should obviously be current, and each of these three
case studies can be readily updated.

Presenting the Case Studies

Each case study is presented in two separate parts that reflect the two
different data dimensions--LER data and 766 data--used in the study. This
allows the reader to gain an app.<ciation of the types of insights each
data source provides as well as an appreciation of the sensitivity of each
source to specific aspects of licensee performance. Performance profiles
and supporting data sheets help the reader gain insight into the foundations
of the case study effort ;? well as an appreciation of the study details.

A-2
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PRAIRIE ISLAND UNIT 1 CASE STUDY

Review of the LER File for Prairie Island Unit 1

During 1976 and 1977, events occurred in 22 systems as shown in Table A-1

on page A-11. The Circulating Water System sustained an extraordinarily large
| number of events in comparison to the other 21 systems. These 21 systems
I

,

averaged 3.0 events over the 24-month period. Four of these 21 systems had an
average of 7.25_ events per system; removing these systems from the group of 21

f resulted in an average of 2.0 events in 24 months for the remaining 17 systems.
A detailed review of these 17 systems revealed two systems (one with three events;
the other with four events) in which causally linked events were related to
failures in human performance.

Circulating Water System

in 24 months, 41 events occurred ir. 21s system. The licensee attributed
three of these events to component failure and the remairider to cause code

"other." We upgraded two of the events designated by the licensee as component
failure to Teknekron Event Responsiblity Code M (ERC-M); we upgraded 26 of

I the 38 events classified as "other" to ERC-M.

For 20 months, this system was unable to meet the environmental technical
specifications for tower bicwdown. A large number of our reclassifications
were prompted by equipment design temperature requirements that could be

met only by increased blowdown rates, a factor we considered due to faulty
I

design. Our remaining reclassifications were made on the basis of apparently
high velocities in the intake structure, which result in fish impingement'

outside of technical specifications, which we also consider faulty design.
We consider virtually all of these 26 events to be causally linked. However,
the number and frequency of the events, as well as the way they were reported
in the LERs, indicates that management was aware of the basic cause. By 8/04/76
plant engineers were studying alternative designs. It was also evident that
a conscious decision had been made by the facility management to continue to
operate the facility while redesigning the circulating water system because the
system does not affect operating safety.

A-3 n Teknekron,Inc.
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Ultimate Heat Sink Facilities

'Eight Avent reports were associated with the operation of this system. The !

results of our review produced a reclassification of five events from a !

licensee-identified cause code of "other" to ERC-M. Four of these were
causally linked because flow rates in excess of the environmental technical
specifications were required to maintain system design temperature condi-
tions .for a period of two months. This points to system dcsign inadequacy,

j in which case the plant management should have redesigned the systam or
changed the technical specifications. But these causally linked events
occurred only for a two month period of 1976 and did not occur thereafter,
probably indicating corrective management action.

Containment Heat Removal System

The profile for this system is shown in Figure A-1. This system had nine

events in 24 months, and we noted two groups of causally linked events. The
first group involved three events spanning a 19-month period. The date on
which they occurred, together with the Event Responsibility codes assigned by
the licensee and by Teknekron, are:

Date (licensee code /ERC)

1-21-76(F)*
7-01-77(F/M)

7-26-77(F/M)

During a containment inspection on 1-21-76, the dome discharge damper for the
No.14 fan coil u.?it was found to be improperly positioned. The licensee stated
the cause and its response as " binding of the actuator shaft in its bushing.
All actuators will be disassembh<i and inspected at the upcoming refueling

*If no change in code occurs, only the licensee cause code is given.

#
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outage. Airline lubricators will also be installed at that time." On 7-01-77
the No.12 fan coil unit dome damper failed to operate. The licensee stated
cause and response was " sheared pins in the damper-to-actuator shaf t couplings.
Pins were replaced. Pacific Air Products damper with Ramcon No. R-260
actuators." On 7-26-77, during containment inspection, the No.12 fan coil
unit dome damper was found partially closed. The damper was immediately
clamped in full open position. The licensee stated that " actuator failure"
was the cause of the event. Both actuators were replaced. The equipment

| involved was a Pacific Air Product damper with Ramcon No. R-260 actuators.

In summary, there appears to be a causal link existing between the 1-El-76
and the 7-26-77 events, since the two failures occurred in similar equipment
in redundant systems. This may indicate an incomplete identification of the
cause of the 1-21-76 event, an incomplete application of the prescribed
remedies to the 1-21-76 event, or possibly just a random subsequent failure.
The failure of the actuator-to-damper pins in the 7-01-77 event indicates
that the identified causes and/or the remedies prescribed for the 1-21-76
event may not have been adequate. However, the lack of subsequent events

in the LER file for the period of record very likely indicates that management
and persennel had identified and implemented generic renedies to prevent
this type of event.

The second group of causally linked events occurred on 7-27-77 (F) and 9-14-77

(F/M). These events were identical in that the cause of both events was a
failure of control fuses and both events occurred in redundant systems
(No. 13 and No. 14 fan coil units). The lack of subsequent events in the
LER file indicates that management and personnel had probably identified and
implemented generic remedies to prevent recurrence.

Reactor Containment System

As the system profile in Figure A-2 shows, events on 5-04-76 and 10-23-76(P) clearly
are the result of isolated personnel error. But the event of 8-25-76 (P/M)

A-6
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and 9-29-77 (P/M) appear to be causally linked through apparent management
failure to develop and implement administrative controls for the auxiliary
building special ventilation zone. In the report of the 8-25-76 event, the
licensee identified lack of administrative control as being partly respon-
sible for the event. The 9-29-77 event seems to have resulted from a less-
than-complete implementation of the administrative controls. This event
group demonstrated that the facility management was aware of the need
for generic event cause identification and remedy application. It is also
a positive demonstration of how the facility management performs its role
in responding to events.

Station Service Water System

The licensee coded the event on 2-25-77 as component failure; the event of
5-20-77 was coded as sluggishness of the diesel water cooling pump governor.
The 5-20-77 event also was associated with a sluggish governor. At this
point, management began surveillance testing of governor response. There
were no subsequent events, indicating effective management response.

On Site Power System

All three events in this system are causally linked. In the events of 6-15-76(F)
and 11-21-76(F), the cause and specific system point of occurrence are identical.
The cause of the event on 3-14-77 is identical to the previous two, but it
occurred in a redundant system. The fact that another event with the same cause
has not occurred in the period of record indicates effective management action.

System Code Not Applicable

Point Beach Unit I used this " catch all" category to collect occurrences related
to technical specification violations by personnel and to record management
ov,ersights and communication breakdowns among personnel . The .ix events in this

A-8
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system ranged from a licensed operator's misunderstanding of the requirements
for reactor core axial offset control to a failure to perform a required test
because personnel were absent.

Summary

The analysis of the LER event reports for this licensee indicated design
problems in the Ultimate Heat Sink Facility and the Circulating Water
System. It appears that design changes in the Ultimate Heat Sink Facility
mst have been made around 10-76, since there are no event reports on file
for this system after this date. It is also possible but we do not think
likely that the licensee ceased to report events resulting fra the opera-
tion of this system af ter 10-76. A review of other system files of which

|
patterns could be identified (Containment Heat Removal system, Reactor

|
Containment Systems, Station Service Water System, On Site Power System,
and System Code Not Applicable) indicated management attention to repeated
component failures and personnel errors. In the systems where causal rela-
tionships did appear, the facility management's responsiveness was such that
no more than three events occurred before an apparent resolution was found

and event reports ceased to appear. On the basis of the LER " Event Descrip-
tion" and "Cause Description" provided by the licensee, the facility manage-
ment approach to resolution of events was to analyze each event for its
generic impact on the plant and resolve the event accordingly. This undoubtedly
resulted in the low repeatability of events and demonstrates ongoing manage-
ment awareness of and attention to unscheduled occurrences, particularly in
those areas which can be identified as safety-related.

The two profiles in Figure A-3 show the overall facility pattern of the cause of
events. The top profile shows human error (management and personnel) as a
function of time. Human error for this facility appears to uniformly dis-
tributed, indicating a well-managed facility operating in the " noise" band
of event data. The bottom display shows component failure as a function of
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Table A-1 (cont.)-
(tas av Sv5Trn AT PRAinit 15 tem unit 1 - 1976 end ten

Other Engineered Safety tagineered Safety Feature Airborne Radioactive Mont. Reactor Centstanent Station service
Feature Systems lastrumentatton Systen Instrumentatton terine System fastrmentatfon Sys tem uster 1rstem

3-01-76(r) 3.oe.76(0/F) 4-24-76(r) 0-04-76(P) 5-11-76(P)-

3-Za-76(M) 4-07-77(r) 5-24-76(r) a-25-76(P/n) 6-2s-76(r)p
10-23-76(P) 2-25-77(f)y 3-oe-77(T)
3-16-77(F) 5-20-77(0/F)(2)

3-23-77(P/te)(I=4*III
12-09-77(F)

Chemical Volme Centrol
Air Conditioning, Heattag System (Chlorine Addition Spent Fuel Storage Contalement Isolatlan |

'

Cooltag. Venttiation Systen On Site Power System to (f r. Water systeel f actif tfes Systes

5-la-76(M) 6-15-76(F) 7-01-76(M) 10-24-76(P) 3-24-77(f)

Il-!I-76(F)(2) 2-03-77(P/M)

3-14-77(T/M)III

S
5
I
O
3
-

I 3
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Table A-1 (cont.)
LfRs eY SY5ftM AT PRAIRif ISLAse taff 1 1976 and 1977

Systems Code Not AC onsite Power Chemical. IPoleum Centrol, - Beacter Coolant
reeduster System Appi tcable Syltem & tiqufd P01510e System System

?
voi-nta) s.n u(,)(4) . 1,.,,(,,,3 ..,,,,,,,,,, tr to-n(oft 3c;
s-le-ngr) e-os-76(o)l53

tr-21 76(P/n)

5-ce-n(P/n)(4) [

7-14-n(P/n)III

e-os n(P/n)(8)

f
,
a
3
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NOTES: FOR TABLE A-1

1. This event was not assigned to a system in the LER. The category selected
for this event by Teknekron was due to the continued necessity for high
blowdown rates which identified it as the circulating water system.

2. This event is an identical repeat of the previous event in terms of
equipment type and cause of failure - suggests a possible design deficiency.

3. This event appears to be a repeat of the previous event in tenns of
equipment type and cause of failure - management should be reviewing this
as a design deficiency.

4. Violation of technical specifications.

5. Vendor error in accident analysis assumptions.

6. Appears to be identical to previous even't 1-21-76 which required equipment
to be disassembled and lubricated - now the pins are sheared (perhaps

lack of lubrication?).

7. Similar to 12-21-76 event - appears to be failure of management oversite
in scheduling of personnel.

8. Similar to previous event 7-01-77 and 1-21-76.

9. Comunications breakdown among personnel and management.

10. Similar to previous event on 7-27-77 in a redundant system.

11. Similar to previous event on 8-25-76.

A-14
s Teknekron,Inc.
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time. This display indicates a certain periodicity with a fairly unifonn
distribution at periodic intervals. Since most component failures were
identified during routine surveillance testing, the apparent periodicity
may be associated with the surveillance test frequency and mode of facility
operation.

Review of 766 System Data File and Inspection Reports for Prairie Island
. Unit 1

When we reviewed the 766 system data file and associated inspection reports
for 1976 and 1977, we found a total of 48 inspection reports detailing the
results of NRC I&E inspector findings. Sixteen of these report identify

,

a total of 29 items of noncompliance. Eleven of these 29 items involve
physical protection and are identified in three separate inspection reports.

Matrix A-1 sumarizes the findings of each of the 16 inspection reports and
associated 766 system data file entries that identify noncompliances. Not
including those noncompliances due to physical protection, nine noncom-
pliances were assignable to ERC-M, and nine to ERC-P.

In general, the noncompliance cause code as listed in c.e 766 system and the
detailed discussion in the " Report Details" section of the inspection report
agreed reasonably well. Less than 20 percent of the noncompliance cause codes

either were ambiguous or did not agree with the associated inspection report
details. There was generally strong agreement between the enforcement text
provided for each item of noncompliance identified in the 766 system and the
" Enforcement Actions" section of the associated inspection report. There
was less agreement between the noncompliance cause code in the 766 sy: tem and
the 766 enforcement text: approximately 37 percent of the items bore either
an ambiguous or irrelevant relationship to each other. The ambiguity was
partly due to a lack of supporting detail in the 766 enforcement text, and
also reflects the nearly 20 percent ambiguity found in the relationship of
the 766 system cause codes to the inspection report. This substantial ambi-
guity between the noncompliance cause code and the 766 enforcement text for

A-15
Teknekron.Inc.
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MATRIX A-1

Review of 766 File and Inspection Reports for
Prairie Island

PAA38!E ISLAND UNIT l -1NAME

Old N/C Nas Licensee Specified Licensee LE4's. i

Tennek- Does NC Does NC Old N/C Sesult free penedfes to Pre- Actlen en Reviewed

ren Cause Code Cause Code Does 766 Test Result from Insp. Follow clude Recurrence Previously !denti- ' Adequacy'

Insp. Non Cause le 766 Agree in 766 Agree Agree Wfth Insp. follo. Up On' a Licensee a*-Stated (fed enforce- er Response

Sot. Comp. Code With it Aeport With 766 Test it Report Up on tEt identtr'ed Action la IE Report meat items (Oissereet)

76-02 TJP3 N VE5 YE5 TE5 VE5 NO VE5 NONE I EVENT / AGREE

'

A5E2 N NO CAN'T TELL VE5 NO NO NO NONE

D
b
m

76-03 fPG2 P YE5 VES VES NO No VE5 NOT INSPECTED

6 RLC2 P NO CAN'T TELL VE5 NO N0 IN SUB5EQUENT LETTER

Prot.)

ANc2 P YE5 vt5 YE5 NO No TE5

RLC2 P YES TES ,VES NO NO IN SUB5EQUENT LETTER

76-09 FJL 3 N TES TES TES TE5 VE5 lu luB5EQUENT LETTER NONE 2 EVENT 5/ AGREE

h
E

feet M VE5 VES VE5 NO NO IN SUBSEQUENT LETTER

O
P__

-
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t

NAng PRAIRIE 15tANO tali I .g.*

Old N/C Has Licensee Specified Liceasse LER's
Teknet- Does NC Does NC Of f N/C Result free Remedies to Pre. Action en Arviewed*
roa *Cause Code Cause Code Does 766 Test Aesult from lasp. fellow clude Recurrence Previously.!dentt. Adequacy

Insp. Non Cause in 766 Agree in 766 Agree Agree With insp. follom Up Ont e itcensee as Stated- fled enforce. et aesponse
Apt. Comp. Code With IE Aeport With 766 Test IE Report up on LER Identified Attice la IE Report ment Items (01sacreet)

76-13 fJC) M VE5 YES VES NO N0 to TES (3 ITEMS) 9 EVEnf5/ AGREE

76-13 FJG2 n vt$ VE5 fts no no su 50eitquter LETTre vts (1 ITEM) ,5 EVENT 5/ AGREEp
.L
~

76-15 JAV) P YES YE5 N0 no na In SuestQutkT LETTER NOT INSPECTED

76-16 fCG2 P VES CAn'T TELL VES ho NO VES Vis (I ITEM) 2 EVEhis/AGRIE

76-is am2 m vts its rt$ no no is sueitaurer LETTE vis () IIEn5)
(r%s.
Pro t. )

76-19 FCG2 P YE5 No YE5 VE5 No Vt1 TES (3 ITEMS) 2 EVENTS /4GAEE

M 77-02 fC52 P CAM'T TELL CAN'T TELL YES N0 VES 90 fts(2iitMS)

Y
G
R-
a
3~
3
O
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Prairie Island Unit 'l means that a review of the 766 enforcement text and
the noncompliance cause code without the supporting inspection report would
not provide a sufficiently comprehensive understanding of a noncompliance
and the circumstances of its origin.

We also reviewed possible sources of cues that may have aided inspectors in
identifying noncompliance items. In approximately 17 percent of the cases
a noncompliance resulted from inspector followup of an LER. In only three
cases did a noncompliance result from a licensee-identified matter. For
this case study, about 28 pecent of the noncompliances resulted from
possible inspector cues. While these percentages are not insignificant, the
majority of noncompliances did not result from possible cues to the inspector.

For 45 percent of the noncompliance items, licensee remedies to prevent
recurrence of the event were specified in the inspection report, while 31
percent of the items were addressed ir, a subsequent letter.

The licensee's action on previously identified enforcement items was always
timely and generally complete at ~each inspector visit in which these items
were reviewed. On one occasion, the licensee had not resolved several items;
this appears to be an isolated instance. In reviewing LERs, the inspector
never disagreed with the licensee's reporting of the event. However, there
was one occasion on which the inspector identified a group of items that the
licensee failed to report. There were no events due to human failure that
were serious from the regulatory point of view.

Figure A-4 is a profile of the total noncompliances attributable to human
causes, excluding safeguards.

A-20
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ZION UNIT 1 CASE STUDY

Review of the LER File for Zion Unit 1

During 1976 and 1977, events at this unit occurred in 26 systems, as shown in
Table A-2 on page A-35. Six systems, the Containment Isolation System, Reactor

Trip System, Airborne Radioactive Monitoring System, System Code Not
Applicable, Emergency Core Cooling System, and Hangers, Supports, and
Shock Suppressors* had large numbers of events - two of them extra-
ordinarily large numbers - when compared to the other 20 systems. In
addition, these six systems exhibited significant numbers of causally
linked events. A number of these causally linked groups occurred repeat-
edly over long periods of time with only brief intervals between repetitions.

In the six systems with the most events, the Containment Isolation System
had 20 events, Reactor Trip Systems had 27 events, System Code Not Applicable
had nine events, the Airborne Radioactive Monitoring System had 11 events,
the Emergency Core Cooling System had eight events, and the Hangers, Supports,
and Shock Suppressors had eight events. The remaining 20 systems averaged
2.6 events over 24 months. Three of these 20 systems had a group average of
5.6 events per system, and removing these systems from the group of 20
resulted in an average of 2.0 events in 24 months for the remaining 17 systems.
A detailed review of these 17 systems indicated six systems with casually
linked events that appear related to failures in human performance (Reactor
Core, three events; Feedwater Systems, four events; Area Monitoring System,
four events; Containment Air Purification and Cleanup System, two events;
Containment Heat Removal System, one event linked to a pre-1976 event; liquid
Radioactive Waste Management System, three events).

Containment Isolat.on System

This system had 20 events in 24 months, as shown in Figure A-5. The licensee

attributed one of these to human failure &nd the rest to component failure.
We reclassified 15 of these 19 events as Teknekron ERC-M. and identified

*This is not a system code in the LER file, but as explained later in this
section, Zion Unit I had a number of closely related and highly similar
events involving these related components, ggg

A-22
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three causally linked groups that included 15 of the 20 events. The
dates of the first group of causally linked events, together with the
cause assigned by the licensee and Teknekron's ERC Code, are:

Date (licensee code /ERC)

9-21-76(F/M)

11-04-76(F/M)

ll-22-76(F/M)

1-16-77(F/M)

2-13-77(F/M)

9-01-77(F/M)

12-08-77(F/M)

The licensee stated that 9-21-76 event was similar to a previous event and
identified the cause of excessive leakage of the containment purge isolation
valve as a bulge on the valve's seating surface. The cause of the 11-04-76
event was identified as " cold air," so the licensee insulated and heat traced
the valve and stated that no further problems were anticipated. On 11-22-76
the same event occurred; the cause was stated as overloaded circuits that cut

off the heat tracing. In the 1-16-77 event, the licensee stated that the

heat tracing was unable to keep the valve seats warm; they began using tem-
porary space heaters. Extraneous material caught in the valve seats produced
the 2-13-77 event. The 9-01-77 event stemed from the valves' maladjustment.
The cause of the 12-08-77 event was identified as failure to energize the heat
tracing.

The second group of causally linked events is:

A-24
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Date (licensee code /ERC)

4-07-76(F)

8-11-76(F/M) - 2 events

9-30-76(F/M)

1-23-77(F/M)

4-25-77(F/M)

7-23-77(F/M) - 2 events

The licensee identified the cause of the 4-07-76 event as a valve (inlet unloader
valve) stuck open by " crud and rust." The valve was located in the system that
provides compressed air to pressurize penetrations. - On 8-11-76 two events occurred
in which two identical components (solenoid valves) failed. For one event, the
licensee stated the case as "...probably due to impurities in the instrument air
system." The other event, involving an identical component, was listed as due to
" varnish buildup." On 9-30-76, an identical event (solenoid valve failure)

occurred with the same stated cause as the 8-11-76 event (" varnish buildur"\ The

1-23-77 event (solenoid valve failure) identified the same component failure as
the 8-11-76 event; the stated cause was impurities in the instrument air supply.
The 4-25-77 event was identical to the 1-23-77 event in all respects, but the
licensee stated that new equipment was being installed. On 7-23-77 two separate
events occurred, each identical to the previous 4-25-77 event. In this case, the
licensee stated that monthly tests would be performed and the air line blown clean.

Two occurrences make up the third group of causally linked events:

Date (licensee code /ERC)

1-07-76(F)

5-18-76(ti)

A-25 h Teknekron,Inc.

..
.

.
.

_ _ _ _ _ _ _



- - - _ .

In the 1-07-76 event, a valve failed to close, and the stated cause of the
failure was that the valve internals were galled (due to unknown reasons),
causing mechanical binding. No further action was planned. The 5-18-76
event was identical, and the licensee stated that "... procedures were revised."

In summary, it appears that proper management attention to these three groups
of causally linked events would have prevented their further occurrence. In e
the first group, events occurred about every two months over a 15-month period.
The second group of events also extended over 15 months with an occurrence
frequency of about two months. The third group of two events extended over
four months.

Reactor Trip System

This system had 27 events in 24 months. The licensee attributed four events
to human failure and all but one of the remaining 23 events to component

failure. We reclassified 13 of these 23 events as ERC-H and identified four
groups of causally linked events encompassing 17 of the 27 total events. The
system profile is shown in Figure A-6.

The second group of causally linked events is:

Date (licensee code /ERC)

2-26-77(F)

3-19-77(F/M)

4-16-77(M)

5-12-77(F/P)

7-08-77(F/M)

7-29-77(F/M)

A-26
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On 2-26-77 the licensee received a low steam flow indication from steam
generator 10 electrical instrumentation. The cause of the low flow indication

was determined to be a defective coil in the Fischer-Porter flow transmitter.
On 3-19-77 an identical failure occurred in the 10 steam generator instru-
mentation, with the identical cause. On 4-16-77, a similar failure occurred

in the ID steam generator, but this time the licensee identified in the cause
as " loss of fluid in the DP cell for the differential pressure transmitter."
The failed traasmitter was replaced with a spare and returned to service. On

5-12-77, a similar event to the 4-16-77 event occurred in steam Senerator 1D. The
licensee identified the cause as "apparently due to an intennittent connection,
since the problem disappeared when the transmitter was replaced." On 7-08-77 the
licensee identified a Fischer-Porter transmitter out of calibration in a situa-
tion similar to the 5-12-77 event. On 7-29-77 the licensee again reported low
steam ficw indication for steam generator 10 and stated the cause to be sedi-
ment plugs in the differential pressure lines on the Fischer-Parter transmitter.

The third group of causally linked events is:

Date (licensee code /ERC)

ll-17-76(F)

7-19-77(F/M)

8-06-77(F/M)

9-14-77(F/M)

12-08-77(F/M)

On 11-17-76 the licensee reported a failure in the loop D instrumentation, a
defective lead / lag module made by Hagan Controls. On 7-19-77 a defective
Hagan Controls lead / lag module failed in the instrumentation for the pressurizer
pressure channels. On 8-06-77, the set point of a Barton Model 386 pressurizer
level transmitter was found to have rifted. This event is linked to the
event of 7-19-77 because both involved failure in the pressurizer instrumen-
ta tion. It appears that nana1cuen; choulj aave examined all t:ie pressurizer

A-28
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instrumentation at that time. On 9-14-77 another instrumentation failure
occurred and was identified by the licensee as a " recurring problem" involving
a Hagan Corporation signal summator. On 12-08-77, the licensee reported an
event identical to the 8-06-77 event.

The fourth group of causally linked events is:

Date (licensee code /ERC)

10-21-77(F)

10-28-77(F/M)

10-31-77(F/M)

12-09-77(F/M)

On 10-21-77 the licensee reported that the setpoints of the steam generator
level transmitters had drifted. The licensee re:erced and recalibrated the
Fischer-Porter transmitters. On 10-28-77 setpoint drift occurred in the
reactor coolant flow transmitter. The licensee rezerced End recalibrated
the Fischer-Porter transmitter, stated en intention to study and to " trend"
setpoint drift and remarked that no furtner action was required. On 10-31-77,
during testing, the licensee found that the reactor coolant flow transmitters

,

Iin loop D had experienced setpoint drift. The licensee recalibrated these l

Fischer-Porter transmitters. On 12-09-77 the steam flow fAm steam generator
loop A was found to be reading low, and the cause was found to be setpoint
drift of the Fischer-Porter flow transmitter.

These four causally linked groups have been established on the basis of sub-
system location, equipment manufacturer, and function. Groups one and three
may be crosslinked since both involve Hagan Controls equipment; Group four
and group two may be crosslinked since both involve loss of indicaticn
and Fischer-Porter instrumentation (though somewhat different failure modes).

A-29
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The sheer number of these apparently related events and the time period over
which they occur seem to indicate an inability on the part of facility !
management and personnel to . technically identify fundamental causes of I

problems and to effectively manage their resolution.

Airborne Radioactive Monitoring System

Eleven events occurred in this system in 24 months, and the system profile
is shown in Figure A-7. The licensee attributed two of these to human
failure, two events to other causes and the remaining seven events to com-
ponent failure. We reclassified all seven component failures as Teknekron
code ERC-M. We reclassified one of the two events classified by the
licensee as "other" as ERC-M and one as ERC-F. Eight of the 11 event.:
appear to fall into two caually linked groups.

Before describing the two groups of events, a single event on 4-13-77t0/M)
deserves special mention due to its stated cause and resolution. On that

date, the air ejector radiation monitor blower tripped out of service. The

licensee stated that the blower tripped because the monitor cabinet was over-
heated due to poor ventilation. The licensee's solution: "The monitor
cabinet was opened slightly to allow better ventilation."

The first group of causally linked events is:

Date (licensee code /ERC)

7-01-76(F/M)

11-12-76(F/M)

8-28-77(F/M5

On 7-01-76 the containment purge iodine monitor was declared inoperable due
to a blower failure. The licensee stated that "the failure of the blower is
directly related to its continuous operation," and that "an equipmer.t lubrica-
tion and preventive maintenance program is in operation at this time." This
statement indicated an awareness of the cause and potential generic resolution
of the event. On 11-12-76 the gas decay tank monitor failed. The ifcensee
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attributed the failure to "... constant operation of the monitor." On 8-28-77
the pump for the containment particulate radiation monitor failed. The licensee
stated that "...cause of pump failure was approximately 10,000 hours of con-
tinuous use." The pump was replaced.

The second group of causally linked events is:

Date (licensee code /ERC)

8-16-76(0/F)

4-09-77(0/M)

4-19-77(F/M)

5-21-77(F/M)

6-14-77(F/M)

On 8-16-76 the containment radiation monitors for gas and particulates were
declared inoperable due to electrical problems. The licensee stated that
"inoperability of the monitors was due to blown fuses in the circuits which
control input to blowers and monitors. Cause for fuse failure unknown.
Fuses replaced and monitors returned to service." On 4-09-77 the containment

radioactive gas monitor became inoperable. The stated cause and response were
" loss of contact between instrument drawer and instrument panel. Contact was
cleaned and restored, with the monitor responding correctly." The event of
4-19-77 was identical to the 4-09-77 event. The licensee-stated cause was
" plug connector was worn from opening and closing drawer for monitor surveil-
lance and other related periodic checks." On 5-21-77 the containment purge
radioactive iodine monitor failed. The stated cause was identical to the
4-09-77 event. On 6-14-77 the passive gas failure monitor failed. The stated
cause of the event was a capacitor failure that caused the circuit board
in the instrument drawer to fail.

In sunnary, the first event in this system, which received special mention, was
singled out because it indicatas 1) a lack of management awareness of the poten-
tial generic impilcation of events and 2) a lack of management commitment to

resolve identified causes of events with a pemanent fix.
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The first and second groups of causally linked ever.ts indicate that when the
generic implication of events is identified, the management appears unable to
implement effectively a preventive program over an extended time period.

Emergency Core Cooling System

This system had eight events in 24 months. The licensee attributed tnree
events to human failure, four events to component failure, and one event to
"other." We reclassified three of the four component failures and the event
classified as "other" to human error. We found two groups of causally linked
events comprising five of the eight total events.

The first group of causally linked events is:

Date (licensee code /ERC)

4-01-76(F/M)

6-23-75(0/M)

10-19-76(M)

On 4-01-76 the 1C accumulator level transmitters experienced setpoint drift.
The licensee stated that "the Barton Model 384 level transmitters experienced
instrument drift. There is a very tight tolerance on these transmitters due
to an improner application." On 6-23-76 the ID accumulator was found to be
overfilled. The licensee identified the cause as "apparently due to momentary
backleakage of reactor coolant w3.ter through check valves into the accumulator."
The licensee resolved this by draining the accumulator to the proper level
and resuming power operation. On 10-19-76 the accumulator level transmitters
for the 1 A,18, and IC accumulators drifted high. The licensee stated the
cause as " inadequacy of presently installed transmitters Barton Model 384 for
the given measuring range. Plans are being made to replace these transmitters."

A-33
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The second group of causally linked events is: :

1

Date (licensee code /ERC) I

l-26-77(F)
1-28-77(F/M)

On 1-26-77 the 1A accumulator discharge valve failed to open after closing.

The licensee stated that "...a long-term solution is being investigated...."
and listed the cause as, "the contacts in the motor operator control center
were hung up." On 1-28-77 an identical event occurred in the 1B accumulator.

To summarize, the first group of causally linked events indicates a management

willingness to tolerate identified technical deficiences in equipment design
and application in safety-related systems. The first end second groups of events'

show a lack of management willingness to explore generic causes of events and imple-
ment imediate resolution. When aware of the technical causes of events, the fre-

quency of event occurrence appears to guide timeliness of resolution by management.

Hangers, Supports, and Shock Suppressors

!

This " system" is unique in that it is not classified as a system in the LER
file ccdes but as a component. However, it is a component that is present in
most, if not all, facility systems; and its absence from the system list may
indicate a weakness in that data system. For the purpose of this analysis,

'

the events identified as " Hangers, Supports, and Shock Suppressors" under
various systems were collected and reviewed as we would a system.

,

1

The licensee identified a total of nine hydraulic snubber failures due to

! the escape of hydraulic fluid past thread seals. The first event on 2-30-77

i involved the pressurizer snubbers. Not until 8-06-77 was this type of event
reported again, and eight events of this type occurred in hydraulic snubbers,

in eight different systems from 8-06-77 to 11-09-77. The last event on
11-09-77 was similar to the 2-03-77 event since the pressurizer snubbers were
involved. The licensee stated that the hydraulic snubbers in the pressurizer

h Teknekron,lnc.A-34
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Table A-2 (Cont.)
LEAS 87 5V5ftM Al IION (M!i 1 - 1916 and 1977

failed fuel Detection Cas Radioactive Weste Airborne Aasteactive faergency Core fire Protection
Systee Reactor Core fee h ter System Manageneat System Monttortne System Cooline System System

j
|

2-25-76(P) 2-26 76f0/P) 3-05-76(f/M) 3-12-76(f/M) 3-24-76(M) 4-01-76(f/n) 4-27-76(M)

7-16-76(0/P) 8-05-76(f) 2-01-77(P) 7-01 76(f/n) 6-23-76(0/N)I4I 5-04-76(f/P)

7-30-76(0/N)III 12-03-77(f) 7-30-76(f/M) 9-16-76(f)*

12-08-77(f/M)I I 4-16-76(0/F) 10- 19-76(n)(10)
' *

11-12-76(T/n)O2) 1-26-N(f/N)I I

i

4-09-77(0/M)(22) 1 28-77(F/N)NII

413-77(0/N) 2-10-77(P)

4-19 77(f/M)(26) gg,yg,yygpg(2)

6-21-77(f/M)(26)

6-14-770f/N)@I

7-27-n(F/n)
s-fe-77(fpe)02,3s)

a
5
N
8
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Table A-2 (Cont.)
(Eps Bf SV5 TEM AT ZION UNIT I - 1976 and 1977

Contalamens Ceemstible
Process samp1tne System Circulattaa unter system Hangers. Supports Shoct. Suppressors Mate 5 tees Isolation System Gas Control System

11-23-76(f) 12-07-76(0) 2-03-77(F ) 10-07-77(F) 11-30-77(F)

12-14-76(0)(2) 5-06-77(F) 12-03-77(f )

d 1-31-77(0/M) 9-19-77(F/M)( I

1-31-77(0/M) 9-21-77(0/M)(35)

1-31-77(0/M) 10-04-77(F/M)( $h

2-09-77(0/M] 10-04-770F/M)(35)

3-09-77(P/N) 11-01-77(F/M)IEI

Il-09-77(F/M)IN'UI
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NOTES: FOR TABLE A-2

1. Vendor error in accident analysis - no immediate act'on required. ~

2. Violation of technical specifications.

3. Identical to 1-07-76 event.

4. This event appears to be related to the 4-01-76 event. Management
,

e

didn't follow up on 4-01-76 event to substantiate the cause. Had they
done so, it appears this event would not have occurred.

'

5. Similar events occurred in a previous period of record,

6. Related to previous events 2-26-76 and 7-16-76 in that operating personnel
are having difficulties handling xenon oscillations.

7. Identified by licensee as a repetitive occurrence - a check of this record
period provides no indication of the repetitive event.

8. Related to previous event 4-07-76 in that this event had potential generic
implications which were not identified by the licensee.

9. This event was improperly classified in LER file under " Reactor Core
Isolation Cooling System."

10. Failure of management to follow up on 4-01-76 event to which this is
identical.

11. This event related to event of 9-21-76 in that the 9-21-76 event cause
was identified in such.a way that a permanent fix was not utilized.

12. Event of 7-01-76 indicated licensee understanding that air monitoring
systems which operate continuously require a preventive maintenance

program - the understanding does not appear to have been applied beyond
the containment purge monitoring system.

13. Similar to 11-04-76 event.

14 Similar to 12-10-76 event.

15. A result of preceeding 12-10-76 and 12-12-76 events. -

16. Similar to 9-14-76 event.

17. Identical to previous event 1-26-77 in a redundant sys, tem.

A-39 n Teknekron,inc.
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18. Similar to 6-18-76 event wh:ch occurred in a redundant piece of equipment.

19. Improperly classified in LER t'le as "Conomate Storage Facility."

20. Similar to 2-26-77 event.

21. Appears related to 10-06-76 event filed under " Residual Heat Removal
| System" - the maintenance performed for previous event may have been
! incomplete.

|

| 22. Similar to 8-16-76 event in same component group. Had management followed
up on generic cause of fuse failure in 8-16-76 event this event would
probably not have occurred.

23. The type of fix implemented for this event denotes lack of management
attention to detail of plant design, i.e., where else in plant would a
failure of this type occur due to overheating; is the problem generici

24. Improperly classified in LER file as " Main Steam Supply System."

25. Related to previous event 3-19-77 in that both events occurred in the
'

same steam generator instrumentation package (ID) with the indication of
failure for both events being the same, i.e. low flow for the first event,
zero flow for the second. Inadequate review of first event, probable
cause of second event.

26. Related to 4-09-77 event. Improper review and resolution of previous
event rer. 1 in this event.

27. Maintenance and cause identification performed to resolve previous event o' f
4-16-77 was apparently 4. complete resulting in this event.

28. Related to 10-20-76 event - management didn't follow up on previous event.

29. Event improperly classified under " System Code Not Applicable."

30. Event improperly classified under "Feedwater Systems."

31 . Evt:nt improperly classified under " Reactor Core Instrumentation."

32. Previous event 11-17-76 was due to failure of Hagan lead / lag module -
'

the licensee stated "cause of module failure will be documented...after
repairs are made." Apparently no generic follow up by management.

@ Teknekron,lnc.
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33. During previous maintenance to rectify 7-19-77 event not all pressurizer
instrumentation was rechecked and recalibrated. Only the affected
equipment received maintenance. ;

"34. Appears that preventive maintenance program identified in 7-01-76 event
has not been carried out.

35. Related to 8-06-77 event in that management did not apparently view the
problem generically.

36. Management failed to view 8-06-71 as generic and repeatable.

37. Management fa: led to view 10-21-77 event as generic and repeatable,

38. Event in this system occurred previously 2-03-77..

/

39. Similar to previous event 12-03-77.

A-41
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system would be replaced with mechanical ones, "since the fluid probably
leaked out due to high temperature environment."

As a result of the 11-02-77 event of hydraulic snubber failure, the licensee
stated that " inspections each refueling cycle identify leaking seals. No
further corrective action is deemed necessary."

The 11-02-77 event and the 11-09-77 event present an interesting view of
facility management perception of and response to generic event causes.*

Figure A-8 on the previous page shows the Zion Unit 1 profiles of total reported
events attributable to human causes together with the profile of events
attributable to component failure.

Review of Inspection Reports and 766 System Data File for Zion Unit 1

When we reviewed the 766 system data file and associated inspection reports
for 1976 and 1977, we found 60 inspection reports detailing NRC I&E inspector
findings. Twenty-seven of these reports identify a total of 78 items of non-
compliance. Two of these reports resulted in civil action against the licensee.
Of the 78 items of noncompliance, ten involve physical protection and are
identified in two separate inspection reports.

* Point Beach Unit 1 also reported an event in this " system" on 10-21-77.
They stated the cause as personnel error. The event itself was described
as "During... testing of safety-related shock suppressors according to T.S.
15.4.13.2... snubber did not lock up when spect' xi load rate was applied."
Their cause description and response: "C''' .alve...found to be improperly
set. Control valve was properly set, anc ' oer retested satisfactorily.,

Similar snubber control valves are being recnecked." The response of Point
Beach Unit 1 in checking similar snubber control valves shows that some
licensees look for generic implications beyond the " conventional" system
level.
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Matrix A-2'sumarizes the findings of each inspection report and associated
766 system data file entries that resulted in noncompliances. Two
reports in which LERs were reviewed and two reports covering management
inspections are also included. Not including noncompliances due to
physical protection and those for which reports were not available 33

of 62 items were assignable to ERC-M, and 25 were assignable to ERC-P.

There was generally good agreement between the noncompliance cause code as

i listed in the 766 system and the detailed discussions in the " Report Details"
section of the available inspection reports. Less than nine percent of the
noncompliance cause codes either were ambiguous or did not agree with the
inspection report details. There was also strong agreement between tiie enforce-
ment text provided for each item of noncompliance identified in the 766 system
and the " Enforcement Actions" section of the associated inspection report.
However, there was less agreement between the noncompliance cause code and the
766 enforcement text. Approximately 47 percent of the items bore either an

a:abiguous or irrelevant relationship to each other. There is not enough
detail in the 766 enforcement text and the associated noncompliance cause

code (without analyzing the supporting inspection report) to provide a
sufficiently comprehensive understanding of the noncompliance and the cir- ?

cumstances of its origin.
,

lie reviewed possible sources of cues that may have aided inspectors in
idantifying noncompliance items. In approximately 32 percent of the cases,
a noncompliance resulted from inspector followup of an LER. Almost 20 per-
cent of the noncompliances resulted from inspector followup on a licensee-
identified matter. Thus for Zion Unit 1, more than 50 percent of the non-
compliance items resulted from inspector dues.
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For 50 percent of the noncompliance items, remedies specified by the
licensee to prevent recurrence of the event were identified in the inspec-
tion report. Twenty-one percent of the items were addressed in a sub-
sequent followup letter. However, the licensee's action on previously identi-
fied enforce nent items was generally deficient. Nearly 70 percent of the
inspection reports that specifically discuss " Licensee Action on Previously
Identified Enforcement Items" indicated one or more items for which the-

licensee had not yet achieved compliance.

The inspector found the licensee's reporting of LERs unacceptable in 12
percent of the 74 total cases addressed in the inspection reports. This
was because of the inspector's judgment that the licensee provided in-

!sufficient detail to substantiate the event. For 36 percent of the events,
not enough detail was present in the inspection reports to make it clear
whether the inspector had reviewed the LERs in detail.

( Our review of the inspection reports revealed three events due to human
failure that were serious from the regulatory point of view. The identifica-'

j tion of these events and the subsequent determination of their seriousness
was made possible by the inspection process. These events are summarized
individually.

f Radiation Exposure Incident - March 18,1976 (as described in I&E Inspection
Report No. 050-295/76-12)

On March 18, 1976 an employee received an 8.05 rem dose when.he entered the

cavity beneath the reactor vessel to detemine the location of a water leak
from the refueling cavity into the reactor cavity. The referenced inspec-

;

tion report describes the details of the event and the circumstances of its
occurrence; we will not duplicato that infomation. However, part g of the<

inspection report, " Problems Reveal;d by this Incident," was enligntening
and is reproduced here in its entirety:

t
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g. Problems Revealed by this incident

This incident revealed the follow' ; opparent problems related to radiation
protection:

(1) The unlighted, difficult-to-reach tunnel and cavity beneath the e
reactor were not recognized and treated as an extremely hazardous
high-radiation area.

(2) Neither station management nor Radiation Protection personnel under-
stood the source of the high radiation levels.beneath the reactor.
Radiation levels were vaguely attributed to the reactor vessel, not
to the incore system. No effort had been.m::de to relate the position-
of the withdrawn incore thimbles to the bottom of the vessel.

(3) None of the tunnel entries, which 'resulted in 3.5 man-rems of dose
in addition to Employee A's 8 rems, produced very meaningful exposure
rate data. Employee A knew only that exposure rates greater than 10
R/hr probably existed and that doses received during the previous
entries by Employees C and 0 had exceeded the range of their 0-200
millirem pencil dosimeters.

(4) Radiation Protection neither prohibited Employee A from making a
solo entry nor provided monitoring assistance, even though high
radiation levels were known to exist in the area. Nor, as required
by Procedure No. RP-253, was a special work permit issued to ensure
proper monitoring, protective equipment, instructions, and approvals.
Procedure No. RP-253 requires preparation of a special work permit
for work resulting in a daily whole-body dose greater than 50 milli-
rems, unless the work is otherwise approved in writing by the Radia-
tion Prutcction Supervisor or the work is continually monitored by
a Radiation Protectionman.

(5) Despite the known existence of high-radiation areas, Employee A was
provided no high-range dosimetry, other than his film badge.

(6) There are indications that this incident may have been caused or at
least contributed to by an ineffective working relationship between
Radiation Protection and certain station management personnel.

A-56
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The cause of the event was a perfomance deficiency assignable to the manage-
ment " circle" in the FPM model. However, the manifestations of the event
appear as either incorrect (paragraphs 1, 4, and 6 of the descriptfor)
or missing components (paragraphs 2, 3, and 5 of the description) of the
information flow along one or more of the arrows in the FPM model.

This occurrence resulted in a citation for three items of noncompliance and
the institution of a civil penalty.

I

Boron Dilution Incident - October 3,1976 (as described in I&E Inspection
Report No. 050-295/76-26 |

On October 3,1976, licensee personnel observed that pressurizer level changes i
,

and baron analysis over the previous 24 hours indicated that an unexplained-
dilution was in progress in Unit 1. The inspection report describes the
details of the event and the circumstances of its occurrence, but the rele-
vant section of the inspection report entitled " Management Interview" is
reproduced here in its entirety:

Management Interview

An exit interview was conducted on October 15, 1976, with (Mr. X) and other
members of the staff. The following items were discussed:

A. The inspector asked the licensee why valve 11WO153 was open. The
licensee stated there was no reason for the valve being open and |
did not know how it was opened. The inspector stat'ed that valve j
IIWO153 being open without justifiable reason was contrary to the lrequirements of Procedure 50I-7 and constituted an infraction
against Technical Specification 6.2.A. (Paragraph 2.e, Report
Details)

B. The inspector asked when the suspected leaking valve IMOV-VC-8106
would be tested. The licensee stated the valve would be type C
leak tested by October 16, 1976. The inspector requested that the

A-57
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licensee telephone in the results of the test by October 18 and
the licensee agreed to do this.* (Paragraph 2.e Report Details)

C. The inspector stated that it took six hours after a sample had
revealed 864 ppm of boron in the reactor coolant system before
boration was accomplished. The inspector stated that this was
not considered to be a timely response and that during discussions
with operating personnel regarding actions to be taken in future
events that a more timely response should be emphasized. The
licenaee stated that from hindsight more timely borati6n would
have been indicated but that during the event the emphasis was
on finding the cause of the dilution. (Paragraph 2.3, Report
Details)

D. The inspector suggested that the design of the injection seal water
system be reviewed to determine if the alam on the injection seal
water tank level might be adjusted to give an earlier indication
of undue flow out of the system. The licensee stated that if the
level alarm was adjusted to alarm at a higher level in the tank,
normal leakage out of the system would cause alarms and diminish
usefulness of the level alam. The inspector asked what the value
of the normal leakage was. The licensee responded that the leakage
was measured but did not recall the exact value.

The cause of the event is clearly assignable to management. However, the
manifestations of the event and its aftemath appear as either incorrect
(paragraphs B and C of the description) or missing components (paragraphs
A and D of the description) of the information flow along one or more of
the arrows in the FPM model.

The occurrence resulted in a cit. tion for one item of noncompliance.

Water Hammer and Safety Injection Event - July 8,1977 (As described in I&E
Inspection Report No. 50-295/77-16)

The " Report Details" section describes this event:

1. On July 8,1977, during performance of a periodic test by a
licensed operator, a momentary distraction caused the operator
to omit several steps of the procedure resulting in a reactor trip.

*The licensee notified the inspector October' 21 of the results of'the test.
Test results revealed no significant leakage.
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2. In response to the reactor trip, all systems functioned as
designed. However, the auxiliary feedwater system flow control
had been incorrectly adjusted after a previous test of the
system; the maladfustment resulted in flow rates approximately
three times higher than required (or desired) by current opera-

iting procedures.
)

| 3. Due to a clerical error, the current operating procedures had 1

| not been distributed for use, and the flow control adjustment I

had been perfonned with outdated procedures.

4. This series of events caused a system water hamer when the
auxiliary feed pumps came on automatically. The water hamer
was of sufficient magnitude to shake various transmitters
located in the imediate vicinity; the shaking transmitters
initiated a spurious safety injection.

5. When a safety injection is initiated, the system is designed
to operate for 60 seconds in that mode. After 60 seconds, the
operator is to reset the safety injection in accordance with a
procedure for recovery from a false or inadvertent safety
injection. Contrary to these procedures, personnel manually
defeated the safety injection for 30 seconds prior to resetting
it. This manual defeat of the safety injection signals preclude
receipt of additional safety injection signals.

Thi1 event was caused by peformance deficiencies assignable to both management
ano personnel. However, the manifestations of the event preceded it in time
and appear as either incorrect or missing components of the infomation flow
along one or more of the arrows in the FPM model. The occurrence resulted
in a citation for two items of noncompliance.

Including the last occurrence described, three serious events occurred at
Zion Units 1 and 2 between July 8 and 12,1977, two water hamers with con-
sequent safety injection events and a pressurizer draining event. At the
exit interviews following the management meetings held to investigate these

1, events, inspectors informed the licensee of:

e the scriousness with which NRC viewed these events;
e observations involving the breakdown of management controls.
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.The NRC levied a civil penalty in a subsequent enforcement action.

Figure A-9 shows the noncompliance profile for Zion Unit 1.

t

.

,
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POINT BEACH UNIT 1 CASE STUDY
,

Review of the LER File for point Beach Unit 1

During 1976 and 1977, 26 events occurred in 16 systems at this unit, as shown
in Table A-3 on page A-63. Nineteen of these were reported as component failures;
we reclassified one to Teknekron ERC-M. Two events were reported as "other"
and we reclassified one as ERC-M. The remaining events were reported as human
error (personnel error or defective procedures), which we converted to ERC-M
or ERC-P. However, none of these conversions required reclassification on
the basis of our review.

Five of the systems had more than one event; these systems averaged three
events each over the 24-month period. A detailed review of the events in
each system indicated only two causally linked groups of events.

The first group of causally linked events was in the Engineered Safety Features
Instrumentation System. On 12-29-76 a differential reading was noted between
the "B" steam generator steam line pressure instrument IPT-478 and the redun-
dant instruments IPT-479 and 1PT-483. Investigation revealed a frozen point
in the sensing line where the tubing exits the facade to enter the main
building. The licensee stated " insulation on sensing line had a gap which
allowed the line to freeze. Gap repaired and heat lamp installed." On 12-11-77
an identical event occurred.

The second grouo of causally related events occurred in the Air Conditioning,
Heating, Cooling, and Ventilation System. On 4-30-77 an air damper did not
operate properly. The licensee stated: " foreign matter in Johnson Service
Company Model R-130-1 air regulator which obstructed orificed exhaust line.

A-62 Teknekron,Inc.
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fl0TES: FOR TABLE A-3

- 1. Component failure to meet technical specification requirement during a
test.

2. Error in vendor safety analysis - licensee evaluated impact and determined
.

that continued operation is acceptable.

3. Appears similar to power supply failure in event 1/10/76(c) under Engineered
Safety Features Instrumentation Systems.

4. Appears to be a design error. Clearly causally linked to previous events
in this category.

5 !)iscovered during routine test.

. 6. Appear to be causally related to 4/30/77(c) event in that the cause is
generic.

7. Identical to 12/29/76 event as to component and cause.

|
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Regulator was cleaned and adjusted." On 4-28-77 an identical event occurred.
The licensee identified th'e same cause but ordered a new regulator to replace
the repaired regulator.

In sumary, the reported events that appear to be causally linked are too
few to suggest a pattern of de'ffcient licensee performance. The limited
total number of events both isolated and causally linked in the LER file
suggests a pattern of facility operation virtually unimparted by manage-

,

ment or personnel error. The patterns of management and personnel per-
formance at Point Beach Unit 1 contrast sharply with those identified in
other case studies.

Figure A-10 on the previous page shows the profile of total reported events due
to human causes and the profile of events due to ccmponent failure.

Review of Inspection Reports and 766 System Data File for Point
Beach Unit 1

When we reviewed the 766 system data file and associated inspection reports
for 1976 and 1977, we found a total of 38 inspection reports detailing the
results of NRC I&E inspector findings. Thirteen of these reports identify
a total of 25 items of noncompliance. Ninc of these 25 items involve
physical protection and are identified in three separate inspection reports.

Matrix A-3 summarizes the findings of each inspection report and associated
766 system data file entries that identify noncompliances, as well as one
report in which LERs were reviewed. Not including those noncompliances due
to physical protection, ten noncompliances were assignable to ERC-M and
six were assignable to ERC-P.

In general, there was strong agreement between the noncompliance cause code

as listed in the 766 system and the detailed discussion in the " Report Details"
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MATRIX A-3

Review of 766 File and Inspection Reports for
Point Beach Unit 1

napg POINT SEACM UNIT I .l.

Did N/C Mas Licensee Spect. Licensee LER's
Yetnek. Does NC Does NC Old N/C Result from fled Remedies to Actles on Aeviewed,"

ron Cause Code Cause Code Does 766 Test Result from tasp. Follow preclude securrence Previously identf- Adequacy
Insp. Non Cause in 766 Agree in 766 Agree Agree With Insp. Follow up On*a Licensee as Stated in IE - fled enforce. of pesponse
Act. Comp. Code - With if neport With 766 Test IE Report Up on LER Identified Action leport meat items (Oisagreet)

76-06 FDP3 P NO NO VE5 No VES NO

FDP3 M YE5 VE5 VES NO NO YES

Y
cn
" 76-0/ anal P- TES VES VE5 NO NO VE5 ' YES(Pays.

Prot. )

RME2 P YE5 VE5 YES No NO VES TES

76-On NONE 2 Events /AGAEE.

76-01 ASA2 M VES CAN'T TELL TES NO NO VES

76-11 0AW3 M TES TES VES NO NO YES 2 i VENTS /acaEE

ED

h 76 l: AME3 M VES VES TES NO NO CAN'T TELL TES(2 ITEMS)m (Pays.
%- Prot.)

,

3

5
9

|
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section of the inspection report. Less than 12 percent of the noncompliance
cause codes either were ambiguous or did not agree with the associated inspec-
tion report details. The inspector's perception of the underlying cause of the
noncompliance and his ability to comunicate that perception in terms of the

!
available cause codes (Primary Cause of Violation) listed in enclosure D of
MC 0535 is readily apparent. In general, there was strong agreement between
the enforcement text provided for each item of noncompliance identified in,

! the 766 system and the " Enforcement Actions" section of the associated inspec-
tion report. There was less agreement between the noncompliance cause code in
the 766 systen and the 766 enforcement text: aoproximately 44 percent of the
items bore either an ambiguous or irrelevant relationship to each other. This
lower level of agreement was due largely to a lack of supporting detail in the
766 enforcement text. This lack of agreement between the noncompliance cause

code and the 766 enforcement text means that a review of the 766 enforcement
text and the noncompliance cause code without the supporting I&E report would
not provide a sufficiently comprehensive understanding of the noncompliance
and the circumstances of its origin.

lie also reviewed possible sources of cues that may have aided inspectors in
identifying noncompliance items. In no case did a noncompliance result from
inspector followup on an LER. Only three noncompliances resulted from licensee
identification of new or modified procedures to the inspector. In this case
study, only about 12 percent of the noncompliances resulted from possible inspector
cues; cues did not play a substantial role in identifying noncompliance items.

For 36 percent of the noncompliance items, licensee remedies to prevent recurrence
of the event were specified in the inspection report, while forty-four percent
of the noncompliance items were addressed in a subsequent letter. Generally,
those items for which an immediate remedy was identified were those for which
the licensee was in strong agreement with the inspector's findings.
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The licensee's action on previously identified enforcement items was always
tirely and complete at rAch inspector visit in which these items were reviewed.
In reviewing LERs the inspector never disagreed with the licensee's reporting.
There were no events due to human failure that were serious- from the regulatory
point of view.

Figure A-11 shows the noncompliance profile for Point Beach Unit 1.
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Conclusion

The FPM model and methodology, using existing LER and 766 file data, appear

to have both the capacity and sensitivity to differentiate " poor" from " good"
performers. Figure A-12 presents the profiles of total reported events
attributable to human cr.uses for the three licensees; the profiles for
Prairie Island Unit I and Point Beach Unit 1, the " good" performers, are
clearly different from that for Zion Unit 1. Figure A-13 shows the profiles
of noncompliances (excluding safeguards) attributable to human causes, and
again the differences *are clear.

We found the LER file data essential to gaining insight into why the licensees
perfonn as they do. As discussed in Sections 3.3.2.1 and 3.3.2.2, LERs
promptly report real events occurring within facility systems. This close
link to the " plant operating reality" offers the insight into management
and personnel response to actual situations. The 766 file data was a less
meaningful and sensitive perfonnance indicator than we had anticipated at
the start of our work. The cause codes in the data file are not precise
and their use sometimes reflects inspectors' interpretations; the enforcement
text is often too brief to establish the actual content of a noncompliance.
Also, the discovery of noncompliances through the inspection program is
often widely separated in time from their actual occurrence, due to the
structuring 'of the program into time-dependent modules. These findings are
discussed fully in Sections 3.3.3.1 and 3.3.3.2.

Differences in reporting requirements and technical specifications appeared =

to have little impact on the performance analysis results. We had expected
little impact, since the FPM model is not inherently influenced by differences
in technical specifications. But the empirical proof was in the performance
profiles, as shown in Figure A-12. The LER performance profiles for Point
Beach Unit I and Prairie Island Unit 1, with different technical specifi-
cations, were relatively similar to each other. Zion Unit I technical
specifications are similar to those for Prairie Island Unit 1, but Zion's
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- _ _ _ _ _ _ _ _

LER profile is substantially different from both Prairie Island's and Point
Beach's. Table 2, on page 38, establishes that technical specifications
had little effect, at leist for these three licensees. Further case studies

will provide more indication of the sensitivity of the r.odel to reporting
and technical specification differences. We also expect that case studies
of BWRs will pennit comparisons that have until now been difficult.

Finally, we found that comparing the LER profile and noncompliance profile
for a licensee provides insight into the capability and effectiveness of
the regulatory process in managing the licensee's performance. This
regulatory / licensee relationship may vary from region to region. Figure A-14
shows these profiles for Zion Unit 1: the differences in phasing and
frequency between the LER and noncompliance profiles are apparent, and the
LER profile continues to show high levels of human error. Figures A-15 and
A-16 show the profiles for Point Beach Unit 1 and Prairie Island Unit 1,
where phasing and frequency are more similar.
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MEMORANDUM FOR: Domenic B. Vassallo, Assistant Director for
Light Water Reactors, NRR

FROM: Samuel E. Bryan, Executive Officer for
Operations Support, IE

SUBJECT: INFORMATION TO BE CONSIDERED FOR BOARD NOTIFICATION -
LICENSEE REGULATORY PERFORMANCE EVALUATION (LRPE)

This supplements our memoranda dated November 6,1978 and November 15,
1978 on the above subject. Enclosed is a letter which was sent to all
recipients of the performance evaluation information. This letter
transmitted a memorandum dated October 26, 1977 which contains ad-
ditional information on this matter.

We request that copies of the enclosed documents be supplied to those
who received the original LRPE information.

/'(/ f6/
2,+77w I L e Jh)'A
Samuel E. Bryan, txecutive Officer

for Operations Support IE

Enclosures:
1. Transmittal Letter
2. Memo EMHoward to EVolgenau

dtd 10/26/77

cc: J. G. Davis, IE w/o encls
H. D. Thornburg, IF w/o encls
N. C. Moseley, IE w/o encls
G. C. Gower, IE w/encls

IE Files w/encls

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



wr

Dear

On f;ovember 15, 1978, I sent you information describing three
approaches tried by the f!RC staf f for evaluating the regulatory
performance of operating nuclear power plants. One of these
approaches was called the " statistical method." It was based
on evaluating two measures of performance - the number of non-
compliance findings and the number of events considered directly
controllable by the licensee. With the information sent you
were the results bf the statistical method evaluation for forty
operating plants on sites based on data for 1976.

Enclosed with this letter is additional information developed
in the trial of the statistical method. The enclosed informa-
tion -- a copy of an October 26, 1977 memorandum entitled
LICEllSEE IllSPECTI0rt Af1D EflFORCEilEf1T IliDICATORS UPDATE -- is
based on noncompliance data (not event data) for the period
January 1, 1976 through June 30, 1977 and for the period
January 1, 1977 through June 30, 1977.

As was discussed in the information previously sent you, the
purpose of licensee regulatory performance evaluation, if
succbssful, is to give fiRC staff the ability to distinguish
between levels of licensee regulatory performance. This could
lead to more effective use of the agency's inspection and
enforcement resources and to identification of plants that need
further examination by the agency.

Sincerely,

Enclosures:
As Stated

.



('".d. @ . ./
'

.,

liLWMili'J:-) F0ll: Frnut Volgcar.u. Directer
Offico of Inspc.ction & Enforctn:ent, liq

fl10|I: IL lbrris Ibe,crd, Director, f:egica IV, IE
1

SUBJECT: 1_ICECSEE IH3rECTIO:1 A!m Eur0RCEi4Eut.IGDICATOM UPDATE

Enclo:cd are four flgere depicting inspcetion and enforccasnt ir.:!! caters,
based rclely on lu acc:cplictca, covering tha period.9 Januar'/1,1575
through Jur,a 30,197 and J0nuary 1,1977 through June 30, 1977, for both '

|BWil's and It!?,'s. '

It in intercstic:j to noto that unusually low or high indice.tcrs in the
long ter.1 (Jnnte .'71,1976 throu';h Juna 30,1977) are not off-t.ct by.

drer,ticclly 1ppro;clfer?criOnce in tha chart tevin. Indica Point is en
cy.cellent er.a:.'; fin o? tWn't tcra improve ~. ant uith the long tora rcrord

Icontin'.if n2 to rN1:r: tha enut.cally bad record in Caler.dcr Yer P;75.
Tlie lenn run tre::d is a valuable teol in daterniining the ir orovcnrit or
degrndction of i: Lita'c rccord when ccligered with a short term etalection.
Theco trends nigM cho be usal to deturnino the cTfect o7 nignirfccat
enrcycG'nt actio.., t:; rich in what occurred at Indian Point and Zic,n in
tha second-half e M76, niid Indien Point she.:ing cerhed iniprovenent in
the first-hclf of 1F/ and 7. ion Ictir.9 a i:'.arked dot;n trcn'.1 in tha scia
period. It uill :'a intorcsting to datoiv. tine the offcct of the IE cnforco-
cent activitics cn 2; ion's record in subscquent evaluations.

Thero nro' onlivir:i possibilitics which could b" invcstigated uith a
strong robsibilic|.' thst reasonable, statistically copportablo, ceaclusicna
could be reached esce"ning tha licansco's activitics, proyrn effectiva-
nosh and region:.) inspostion pcrforiimnce.'

Thero lii6y also la n hint us to hv.; the inspectnrn perceiro the liccase:
I mancpraent ctti?r.' <;, partic.:Innly uhare t,here is a lost suWcctivo rating

and only a sins- d';. !ciew:y for cvar four hundred hours of inspectica
offort. Tha cois no also occurred.

- _____ - _________________ ____ _
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Freq t Vol;:c icu, ii.::-Q 2 0 , J::r - t, , 1.. /

it ir. , ,r i:.i: t.. c: . : trac'.t ;'. e : e . w G,2 f r.:'. : v i de :1 re, r. M o:r.1 .d e c.,
I.'or.' (.l e :'' y 1.y in.~ w..n n, . cr 1 Us. 1.it ; :;ce, e iw'eacis G ::ct;oc.ai
cNa.

Luili ba glad to discu.;s any or s11 ci' t!;cce t.reas ct yo,tp ccavcaict.cc..

,.Or:rina! s;de.ed 07
3Lf4ords;b,,,3,e

E. I'. orris lior:arsi
Director

Encloruresi
1. Do111ng I?ctm- Reactors - January l'.197G Thru Juna 30, 1977
2. Loiling ','ater D3cicer. - Fir::t !!nlf 1977 -

.

3. . PNsr.urtzed !!: tor P.ncetor: - January 1.1976 Thra Juna 30, 1977-
4. Pressurizcd !!ater Reactora - First italf 1977

.

cc: J. G. Davic, IE:l;Q, w/ enclosures

1
1

__ _ ________ _ __ __ _ _
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