Board Notification

LICENSEE REGULATORY
PERFORMANCE EVALUATION

February 1979

....

U. S. Nuclear Regulatory Commission

xm:iﬂﬂmo ﬂ



UNITED STATES
. 7% NUCLEAR REGULATORY COMMISSION
iy % WASHINGTON. D. C. 20886
H
%, és
7» tan® *
Atomic Safety and Licensing Atomic Safety and Licensing
Board Panel Appeal Board Panel
U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory Commission
Washington, D.C. 20555 Washington, D.C. 20555

Dear Members of the Boards:

Enclosed is information relating to Staff efforts with respect to
licensee regulatory performance evaluation.

Copie: this same information will be provided to the parties in
approp) cases.

Sincerely,

(tf//k%(!;ﬂ ﬂ/é’i {Y\i

William D. Paton
Counsel for NRC Staff
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Each Men er of the Appeal Board Panel
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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 information 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 information is to be treated as predecisional,
that is, withheld from public disclosure. Steps are being taken to obtain
clearance from the Commission for release of this information. Prior to
taking any action that would in effect release this information 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.

.9 U
";‘- - '/’:v..m"\.—
George C. Gower
Acting Executive Officer
for Operations Support, [E

Enclosures:

1. Memo HDThornburg to GCGower
dtd 11/1/78

2. SECY-78-554

3. DOraft Report - An Evaluation
of the Nuclear Safety-Related
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



Domenic B. Vassalo P NOV 3 1873

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

6. Report - Licensee Perrormance
Evaluation by Teknzkron, Inc.
dtd 5/78

cc w/o enclosures:
J. G. Davis

H. D. Thornburg

N. C. Moseley

IE Files



. Y UNITED STATES
L (7"’7‘ NUCLEAR REGULATORY COMMISSION
S ‘_.’72;3.- 5/ I WASHINGTON, D, C. 20558
. ifHi,." - ®
A7 il f{:‘ - J \: N 1
. y ov 1w
.." -

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 encicsed 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 documents.

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
noncempliance and LER data. The second employed trend analysis of LER deta
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
approcaches in an integrated fashion in SECY 78-554 dated October 25, 1978.
A copy of SECY 78-554 is encliosed along with copies sf 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 tecnnical 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
rogram for LRPE upon receipt of Commission approval. The staff has been
reating this infornation as predeciswonaL/pend1ng the C mmlss1on s decision

in this matter.
T eetld G~ [Jiarn
Harold D. Thornburg, Director

Division of Reactor Construction Inépection

Enclosures: As stated
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Discussicn:

Contact:

49-2845:

SECY-78-554

UNITED STATES
NUCLEAR REGULATORY COMMISSION

POLICY SESSICON ITEM

The Conmissioners

John G. Davis, Acting M(rector
Office of Inspection and Enforcement

dor
/’/’f_u.s.

LICENSEE REGULATORY PERFORMANCE EVALUATION

Executive Director for Operations

The purpcse of this paper is to inform the Commission
regarding the status of efforts by the 0ffice of Inspec-
tion and Inforcement in licensee regulatory performance
evaluation and to obtain Commission approval of a two
year trial program.

IE has been working to develop techniques for evaluating
tie regulatory performance of NRC licensees for several
yaars, with intensified effort: over the last two years.
“Requlatory nerformance," 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 Performanie Evaluation (LRPE) is the
e“fort to evaluate the regula ory performance of licensees
o a national basis. It has is its objectives:

. Identification of factors: that lead to different
levels of regulatory pertoimance.

cffective and efficient use of NRC inspection resources.

[:formation from the evaluation process also can be used
to avaluate aspects of the HRL inspection program.

- -~
H. 0. Thornburg, RCI
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Purpose and Objectives

Licensge 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 parformance

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,

Lonceptually, 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 irclude the average
performance (2) a "majority +" grouping that performs better than the
majority grouping and (3) a "majority -" grouping that does not perfurm
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 general within that plant's
operations or specific to certain aceas of the plant operations.

Causes for the level of performance.
- Corrective actions to improve perfcmmance.

2. A group of licensees that appear to perform better than others.
These 1icensees then could be examired t) determine:

. Whether, in fact, their performance is better,

p If it is better, what are the factors that influence or cause
the performance.
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If the technique proves successful, LRPE could be used in several ways:

1. Managing of It resources by directing various levels of inspection
attention according to groupings.

8 Identifying the characteristics of the "majority +" performing
+. . 2@s 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.

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 regicnal
management and licensee management for discussions of licensee
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.

Backaround

Over the years, a form of licensee regulatory performance 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 attenticn given by IE to licensees has been determined

largely by the 'problems” the licensee encountert and usually has been dore
on a regional r:ther than national basis. There has been no formal

program for considering licensee performance on a nationi.! basis, and

little program for reacting to licensee performance other than specific
reaction to icentified areas when IE believes improvement is needed.

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," oroduces single-valueu dimensicnless ratings (or Z-scores) for
each licensee ir a given class (in this case, cperating reactors) that
reflect relative numbers and types of noncompliances. The numbers of
those Licensee tvent Reports (LERs) attributable to perscnnel and
procedural errors and the extent of personnel exposures and effluent
releases attributed to each individual license2 are also considered.
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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 21so to examine those licénsces on an individual basis to deter.
mine whathar their grouping is approcriate. If so, I hopaes 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 iicensees 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 thresnold.

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 periormance is described relative to that of the other
licensees in the same class. This relative performance is then converted
to dimensicnless 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 muothodology accommodates
different sever:ty levels of noncompliance and ®justs noncompliance
ratings to account for differences in the amount of NRU inspection time
required to identify the noncompliance in each case.

The Statistical Method resulted in each licensee receiving a numerical
score. License:s could be given a relative ranking based on thes.
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
nor the data usaod in the calculations.

Concerns about this methodology expressed by various staff members are:
1. OCne 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.



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 reiative 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 performance, 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 2 dirsct output
of NRC's regulatorv nrogram; no LRPE method is complete without some
consideration of nuncompliance findings. If there are some regulatory
deficiencies that detract from the meaningfulress of noncompliance
findings (e.g., nonuniformity, variations in safety significance), then
these regulatory weaknesses should be correctad or acknowledged as
impacting LRPE accuracy. Numbers of noncom:liance findings, are believed
to be reasonable indicators of licensee regulatory performance.

The Trend Analysis iethod is an approach developed by Teknekron, Incor-
porated under ccatract to IE. This method irvohves detailed subjective
analysis of LERs for the purpose of categoriiing 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 LEks as to the reactor sub-
system in which they occur and by analyzing patterns of LERs for each
subsystem, Teknekron 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 Trend 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 ‘o 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 suppurt the analysis at present.



The main advantage of the method is that it is based on analysis of
actual safety or security related events. Lome treatment of these
potentially significant events, at an appropriate level of detail,
should be considered in any LRPE approach taken in the future.

The Regional Survev Method invoives the assessment of each facility by
NRC 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 nunber of rotential 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 comments on the safety of
each site. In many cases there was 2 significant variation in the

rating of a given facility by individual inspectors.

Subjective judgments of selected NRC staff members are an important
element in any LRPE program, because the peorle who work with plant
empioyees and facilities on a frequent basis often have insights into
performance that are not immediately apparent in .- isolated review of
noncompliance and licensee event data. Yet, the Regional Survey lethod
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 supportabie by fact. Also, the judgments may be
unduly influenced by the "last contact” with the licensee and “..e
personality of licensee representatives. Even with those concerns
judgments of qualified {RC employees are highly valued by NRC and IE
management in meking operating and program dacisions; a systematic and
explicit compilation of these judgments will be a valuable component of
any LRPE program.

As indicated above, each of the three ! "PE methods had strengths and
shortcomings in the view of the IE Stair. The results of the Trend
Analysis Method especially with the present limited sample cannot be
compared with the results of the remaining t.o methods, the Statistical
Method and the Pegional Survey Method. The results of the latter two
methods did not agree completely. For these reazons 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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IE believes that the benefits of being able to evaluate licensee
regulatory performance could provide a means for improved management of
inspector resouirces 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.

Milastones associated with these plans are:

Before December 1978 Release existing LRF. reports to the PDR

December 1978 Appoint interoffice steering group for
Trial Program

February 1979 Initial Trial Methodology for Integrated
Approach complete

pril 1979 First report (for‘\978 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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Chapter [
INTROCUCTION

A. 3ackground

"Licensee Management Performance Indfcators” is the term used to
dascribe the efforts of the NRC Qffice of Inspection and Enforcement %o
evaluate the nuclear safety-related management performance 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 cerformance.

This evaluation.is made on the basis of four factors that are
considered to reflect the degree of success licensee management nas
achieved in carrying out its responsibilities for safe operation and
orotection of the public. These factors indicata 2ach licensee's
compliance with NRC rules, the numbers of occurrencss at a licensee's
facility with potential safety implications, and the extent to which the
licensee limits releases of aefflyents and radi at‘*n axposures at nis
facility. €ack of these factors is ena./zed using standard statistical
tachniques that permif comparisons of licensee performance 2¢th in
specific areas and from an overall perspective,

The ¢h.ice of measures of licensee management performance reflac:s
the concerns that iicensees e ﬂeas.rﬂd abjectively, using measurable

and collectable statistics that apply uniformly to all operating reactor
licensaes. [t is also important that the measurss of performance include
only {tems that are controllable by the licensee.

The use of statistical analysis %9 :eve’ 0 Dertormance measures
or indices has many precadents. Economic indfcators, such as the Cow
Jones averages, are commonly used to give ““e public an aporeciation of

- v

the overall stata of the econcmy. The "ua"’/ of Lifa" index oublished
by %he Midwest QeseAren Instizute {s a similar affort that ranks American
cities on the bDasis of weightad sums of a 1unoe' of indicators. OQverall
oroduct rankings of Consumer's Reports and M guartarback rankings are
.

sther examples of the orocess of ranking %nd;vfduais. groups, or cajec:s
aczording to some function of salected attridutas or statistics

In all these casas, there is some "latant variaple" that is of
interest, but which cannot be measi ed directly - economic healith,

: ". " 112l -~ sV%ia - | - 2,11
quality of 1ife, oroduct quality, or athletic ab /. 3y sarefylly

choosing and analyzing data, one ces *, develop useful indicators




the latent variables. The various indicators are not a to the
latent variables; nowevar, as the measured indicatars are improved
\numbers of libraries, intarceptions, etc.), often the ent variables
(quality of 1ife, athletic performance, et:.) are also improved.

This effort to rank NRC licersee nhas similar objectives. While
we recognize that "safety” cannot be measured directly, we hope to
improve it by evaluating the success of liceansee management in controlling
several safaty-relatad indicators of performance.

3. NRC and Licsnsee Responsibilitias

Ofirect responsib.lity for conducting nuclear oserations

“hat protacts public health and safaty lies with the licansee.
ways that the licensee satisfies this obligation is dy comply
rules and regulations.

NRC shares this responsibility for orotecting the public with the
licensees. “RC responsibilities, as described in law, are *o Jenerats
rules 0 insure safe operations and to verify that those rules are deing
followed. The NRC Office of Inspection and Enforcement (IE) is =he arm
af NRC charged with conducting this verification. If usas 1€s insoection
force to insure compliance with the rulas. Ancther imgortant function of
(E 1s to identify axisting rules that need ‘mprovemers or new rules that
ire needed.

- ~

Corsiiance with NRC rules is 2 functicn of licensee nanagement.
In genera’, a Tow level of noncomplian

1s doing 4 good job of carrying out its
publt On the other hand, a high le
ocor manacement lerfarmance in this r
management is similarly avident in tr
erfluents, and axposures. Thne or ' T proposes a methed %3

i ~
1

licensee management cerformance an natic and cojective basis

~ e A

2 indicates that licansee management

responsibilities to NRC and £o the

T noncomoliance may indicats

cate
The performance of

r the other indices
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) $O that
neqative trends can quickly be idet ' and S0 that "management dreak-
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down’ can De praventad.

Ahy Licensee Management Per<ormanca Indicators?

The NRC practice
is well estaplished and
management performance
tion resources t0 Se conducted more systematically

should alsc allow 2 more obiective allacation, Secause all
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each licensee will be compared against the total population of similar
facilities, the identificaticn of poor performers and subsequent allocation
of [E 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
the trends for themselves so that they can improve performanca bdefore it
becomes serious enough to warrant enforcement action by NRC. This
evalyation of performance could also be used by NRC to estabiish enforce-
ment thresholds that could provide incentive for improvement without
additional NRC action.

f a2 Ticensee «new that his performance was
approaching an enforcamen
to improve.

wi
(]
w

-

-
-
-

-
-

threshold, he would have additional incentive

-

[E's mission of providing information tg the public is a third
1eason for evaluating licensee management performance. The sventuyal
rdblication of this evaluation information is consistent with [E's mission,
~which states that, "... the general public ... (is to be) infcrmed on
issues under the jurisdicticn of this offica.” Since all of the performance
indicator information is already in the subiic domain or readily available,
this evaluation may preempt the afforts of those who would use it Tess

responsibly and cbjectively.

9 C oy~

e Jtructure gr Che

The main bedy of this report is presented at a lav

o
)
A
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o
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priate for [E and NRC management. 3rief chaptars summarizing the method
ology (Chapter II) and results (Chapter [II) are followed by a treatment
of the major concerns about the evaluation that have been raised Sy the
[E staff (Chapter [V). Reccmmendations (Chapter V) conclude the main
repert

Additional technical detail is aorovided in three apcocencices £o the

reoort. These consist of more detailed descristions of the methcdolaogy

dppendix A) and results (Apcendix 3), as well as the documenzation of
an analysis of the sensitivity of overall rating results to the zhoice
of weighting facto Appendix C




Chapter [I

METHOOOLOGY

A, Introduction

This chapter describes the data elements that are considersd in
the evaiurtion, the analysis tocls that are used, and the specific
approach taken to analyze each distinct typ  of daca. A detailed
description of the methodclogy is provided in Appendix A.

8. Data _ ements

Two basic types of data are considered in the amalysis. '‘Counting
data” involve numerical counts of events or occurrences. ‘Measursment
data” describe physical characteristics of reactor apsration. These
da®. can be converted to "ranking data," which list tr.: obiects Seing
ey atad in order of performar~--

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

Noncompliance itams result from NRC regulation and inspecticn of

licensee raciiicies. 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
riolations, infractions, and deficiencies. The noncompliance data thus
consist of numper of viclations, infractions, and deficiencies for sach
Ticensee cansidered. The data are f ‘ner broken down to describe the
licensee function ar operation that is the sourcs af each noncomoliance.

Six areas are ysed: 1) Administrative Control, (2) Operations, (3) Cmer-

sency Planning, (4) Radiclogical Protection and Control, (3) Safeguards,
and (3) Quality Assurance. Individual counts of noncomplianca data are

presentad for each of the three severizy levels. Alsg, an overall neasure
on noncompliance {s developed for esach licensee that {s a wefghted sum of

el

the numpcers of "indings in each of the three saverity catagorias.

Licensee Event Reoort data ar
each iicensee. '.I3s are repirts sutmite
certain safaty-r "atad evenis occur |

£o measure licensees by i count of all

reportable events are controilable fcensee, anpli

population of licensaes, or serious anougn o war

ment action if not reaportad by the licensee. For this rea
LERs characterized as "sersonnel errors” and "grocedural e
considered. Individual counts of LZRs in both catagories

and a combined rating is obtained by adding the ratings of L

T40 catageriss.
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Effiuent Release data are expressed in terms of licensee rankings.
This s done Decause the actual »“fluent measurements may vary over
several orders of magn’*ude for selected licensees. Effluent data are
also catagorized into f ve types: (1) noble gases, (2) halogens and
particulates, (3) tritium, (4) mixed fissfon and activation products,
and (5) s.'id waste. Overall rar:ings for effluent release are obtained
Oy summing the licensee rankings n each of the five categories.

Personnel exposure data for sach operating reactor are reported
annuaily in the form of a table 1isting the numbers of fersons exposec
fn various ranges of exposure (in rems). This evaluation of licensee
Tanagement's success in Timiting exposures is measured in terms of the
percent of all peopl: 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.

~

B Analysis Togls

Three types of statistical tachniques are used in this analysis -
adjustment, normalization, and weighting urocedures.

Adjustment of data is necessory Lecause direct comparisons of
licensee management performance ire not adlways meaningful. For example,
1f one plant has twice as much inspection effort as another, a direct
comparison of the noncompliance findings resulting from those inspections
may not be meaningful, and it is necessary to make approoriate adiustments.
The purpose of adjustment is to compensate far 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.

The specific techniques usad to make these adjustments include linear
regression, goccress of fit tests, and graphical techniques. These
metheds are used to fdentify ang compensate for factors beyond the control
of the Ticensees that can account for differences in their performance.
For example, using the earlier example, Figure 1 depicts the number of
infractions for each cperating PWR reactar as a function of the hours
of inspection devoted o each during 1976. This chart shows that
infractions increase as inspection effort increases. Since this relation-
ship alsc has an fn*uitive explanation (the more you lock, the more you
find), an appropriate adjustment is made.

The diagonal straight line that bisects the cata in Figure 1 accounts
for a significant portion of the differsnces in the "cerformance’ of the
various licensees. [t shows that every 100 hours of fnspection, on the
dverace result in about 1.1 infractions. Thus, those licensees below
the Tine are considered in this analysis %o nave tetter serformance zhan
those above the line, and for this measure, performance is assentially
Measured on a "rate” dasis (infractions per nour of inscection




The 1ine representing 1.1 infractions per 100 hours can be obtiined
by one o0f several analytical methods - linear regression or graphical
tachniques. Gocdness of fit tests can be used to assass wnether the

resfdual 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). [f thesa tests, such as the "chi square
test,” show that the residual variation (after adjustment) is randem,

this means that Ticansees are "homogenecus” with respect to the variable
being measured (infractions) and that there is no need to Tock for further
adjustments. A lack of randomness indicatas either actual differences
between |icensees or the need to ook for further adjustments. The approach
in this analysis has been to make adjustments only when ther2 is a Togical
cause and effect expiana*.on for the relationships identified

The tecnnique. for adjustment of data explained in the orecading
saragraphs enable rumparisons of licansee performance for single measures
of that performance. Ancther objective of this anaiysis is %0 combine

the various perfc mance measures S0 that an overal] measure of licensee
management performance can be obtained.

Ncrmalizaticn s one amalytical technique that
cocmparisons possidie. [ts purpose is to transform each

measure into a dimensioniess quantity so that a sum of different measures

wis s

is cossible. The transformation uysed is a "Z-score," ahich 1is defired

3
as the numter of standard :ev‘a:‘*"s that an observaticn differs from
the mean of its group. That is, for any single measure, the performanca
of a single licensee can te axpressed as the numper of “standard devia-
tions that this performance varies from the group average. [n this
analysis, Z-scores are defined so that positive scores indicate detter
serformance, and vice-versa.

The appropriata frame of reference for l-scores the standard
ncrmal distributicn shown in Figure 2. This distributt
zar2 and standard daviation of cne. 'when converted
serformance measures or any other statistics can e
distribution. Using the standard ncrmal, about two-

mould be axpectad %o |1 Setween plus and minus one,
aither side of this intarval. YWhile these fractions
exactly, the Z-scores are stil] comoaradie. And, Zecause they

dimensionless and comparabie, Z-scores can de summed for vario
mance measures.

Aeighting is the process by which I-scores for variou
measyres are summed in i manner that reflects the relative
seight) associated with each of the factors contrituting
score. The process of transfarming raw data for noncomol

wiiing

3""','e.,:s, and exposures *7 averal] licensee manacament rat
depicted in Figure 3. While the overal! rating is of

-
data and all intermediate results leading to that

g to
- g
significant resylts in their own rignt.




Figure 1: Adjustment of Sample Iafractiom Data for laspectic Timae
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Figure 2: The Standard Normal Discributice
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Figure 3: Calculation of
Raw Daca
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decause the process of weighting s inherently judgmental, a
‘sensitivity analysis” was conducted to assess the influence of a varie
of alternative waightings on the averal! ratings.
analysis are presented in Appendix C.

Ly
The results of this

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

0 Adjust data to remove factors deycnd the control of
licenses management.

) Normalize licensee performance in each measure *3 1
dimensionless Z-score,

Obtain overall ratings using weighted sums of the Z-scores.
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The presentation of results in the remainder
organized as follcows. Section 8 gives the noncom

calculated from them. The order of presentation is
B8WRs. Far each type of rea:tor, the order of presen
infractions, deficiencies, and then a combined
section C presents the ‘3'3 and "-s 1ts for LER
PWR results, then 3WR. Sections nd

and personnel exposure .a:a and analysf

Section F provides overall results, in

|}
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-

wil
res

ul
his he Z-scores obtained
a weighted sum of the I-scores for noncompl nd LERS with the we
in a 3:1 ratt Section G summarizes the resuy ‘ ity anal
of the ae*~"‘ﬂg factors which is described )
'°su‘.s show the effact on the overall Z-s

each of the performance measures.
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TABLE 2
FE76 NONCOMPLIANCES: PWR'S
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sensitivity study described in detail in Appendix C. Table 5 gives the
overall Z-scores cbtained for PWRs.

2. BWRs

Table § gives the noncompliance frequencies and inspecticn
hours for the 21 BWRs under consideration. Adjusting infraction fre-
quencies for plant inspecticn hours leaves considerable unexplained
variability Amnn? the licensees. Further analysis, prompted Sy findings
fn the 1974 and 1375 analyses, indicates that part of this variation is
assocatad with the age or vintage of the reactor. This lrads %o a further
adjustment of post-Oresden J reactor Z-scores. DJetails of this adjust-
ment process are given in dpoondix 8. The Z-scores obtained from this
analysis are given in Table 7. Table 8 gives the Z-scores “or 3WR
deficiencies. As in the case of PWRs, some tyces of nonccmo! fances
occurred with quite small frequencies and so were summed and Z-scores
then cbtained for three or four types combined.

Table 3 gives the overall noncompliance Z-scares “or 3WRs.
Viclations are not shown in Table 3 because nc 3wR incurred 31 viglatian
in F§ 78.

i Licensee Event Reoorts
1. PWRs

Tabla 10 Tists the FH 76 licensee-reportad personnel and
orocadural error frequencies for the 30 PWR's befng considered. Analysis
of the data indicates a dichotecmy associated with the age or vintage of
the reactors. Thus, neminal LER frequencies from wnich Z-scores are
calculated are determined sacaritely for reactors wnich tegan commercial
oce ation prior £3 1973 and for those which began in 1373 ar aftar. The
resulting Z-scores are also shown in Table 10.

2. BSwRs

Table 11 gives the LER frequencies of 3WRs. As in the casa
of PWRs, analysis of the data indicatas a dichotomy relatad o the
commercial operation date of the reactor. The divisicn in =ais case
occurs at a Tater date - 1375 instead of 1973. Thus, nominal values are
detarmined sacarateiy for those 3WRs which Segan commerzial aperation
origr to 1375 and those wnich egan during 1375, The resulsing Z-scores
are alsc shown in Table 7.
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COMBINED MEASURE OF NONCOMPLIANCE
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Effluent Releasas

Results on Jent releasas
nave not reportad thi nformation
nave been reportad
In the preceding

Personnel

These data are reported on an annual

yet available for this analysis.
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compiiances and LERs., The results of the s
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Sensitivisty A\nalysis

.

The overall licencee performance m , tabulated in the previous
section, {s obtained by taking a ~e‘;n:ec um of «‘:'1:‘“"5, Z-scores
sertaining to type and severity of nonc itams, and LERs. 'When
the data Decome available, this sum u’T: | iclude Z-scores for effluent
releases and personne! exposures. Table 15 displays the ratio of the
weights used at each stage of the FH 76 analysis. First, equal weignts
are given the types of infractions, deficiencies, and LERs. Then viglations,
and the Z-scores for infractions and deficiencies are weightad in a

10:5:1 ratio. Finally, the Z-scores for noncompliances and LERs are
weighted 3:1. The last -:},mn of Table 16 shcws the cumulative affact
SFINAL of these znoices of weights. The guantities given are the chang
in 4FINAL which result from an increase of cne unit in each of the com-
sonents of IFINAL. Thus, for example, an increase olation woula

-
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decreasc ~FINAL by almest 2.0; if the Z-score for nfraction
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o f
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.ae afesanr»

S Detween

The effegts in Table 16, with the exception
Z-scores on &FIN 't the effects of the
o0 cotain those effects, that a Z-score
standard deviations that an gbservation devt
shen the standard deviations are considered (see
gach additional infraction per year, not per nal
._——-

SFINAL by about .24 and each additicnal
by about .0S.
deficiencies

e

-
]
-

3

Hh L
O C
B LN Y I
w e
WO

g that the affarre AF ;4
S «ias

-~
v -ec e Sewa /

approximataly in the rati
oint values. £ach additional
13. Thesae resulfts show that

for in the analysis, but which might

deficiencies, or LERs per year, will not have a
serformance measure, =FINAL.

'
1
re
-~
o

B
-l

-
-

-
-
"

enf *r‘oren

respensidia




‘g
T L
"
"
O
- I
d B

29

Table 16

ights Used In

e 4 odogd g -
SeUILCIVILY Of Gy

TLVAL
Components of

-

Relacive

wes.

-
Jetarminiag

To Changes in

-
S e

“':-ca{.-

s AL
the

AL

Relative
WtS.

;.

P
u.
[~
n
" s

e <
1)

s

O
O
o
@
)

g o
R Ay
ipundbbo Fl gk
" & L LB
O w I
O
(9
r

O
)=

s 0O

N r

e 3

"He
'

5

o

0
-V




ESCLUTICH

-

P
vl - n

il aalel

X

e

/4

)
’
"

-

L
L
‘
Y
»
L

essed
res.
-

a
L
L 8
"~

y adgr
resen

ranm
-

The p

-~
o wu
P N

affapre

imdeqd

are

a

ev‘

-

e

anl
- - o -
or cCoOncerns

.

mna

b
O

o
v

e lela ™

ents
ariscns of

R
- ity

1 rem
4811

- Tal

"

w

-

- A A ey
> -

o

standar

an agains

\ér rather th

A
4 i

-
')
a

“
-

vy

w

w

m

cus evant

ar reactor
directly
ok

e

1

nace

ce






01 ffer licensee performance can 3!
inspection The analysis to data nas
Setween "“gcod ar Setwee
inspectors. or these reasons, . arqued

inspected by cne individual migh compet i
with a 1icensee inscectad by ano S possf
nencompl fance data s a reflectf »he inspects
1icensee.

-
-
-

anforcament

i1 fferences, seems reascna

the variation among inssecto
A Curso

Jetween specia

'‘inspection yie

‘oiAS - -
- 83

i d
Cel ¥
o » Eam an
argqument far n

i nensed -
Ascectors Couy

1tance
&)

.

o n
3 B
cr)

W
]
®

"
]

[

o




0.+ Uniformity of Recuirements

Another question of unifarmity involves NRC requirements governing
Soth physical plant cperation and rtsor:in? of weaknessas. Measuring
licensee compliance with NRC requirements s meaningful only to the axtent
that the licensees can be measured against commen standards. while NRC
rules and regulations are the same for all similar licensees at any given
time, conditions of the Qperating License vary from facility to facility
because different rules were in effect at the time each license was issued.

In assessing this concern, there are two Juestions that should Dde
addressed. The first is: How great are the differences? The seccnd fs:
Does this level aof difference in requirements permit meaning®ul comparisen
of compliance with those requirements? Whereas the first gquesticn is
deterninistic, the sedsnd is judgmental and should be resclved by decisien.

while actual requirement diffesrences for various licensees are
imnortant, those requirements that are the hasis for inspections at thé
various facilities are more relevant to the gjuestion of uniformity. The IS
inspection program was designed with the axpressed intent of previding
a uniform and standard inspection program to assuyre that each facility
is subjected %o the same lTevel of inspection against the same comparative
requirements.,

Secause the largest differences in requirements are atirituted %0
age and tyce of reactor, a reasonable sample of facilities mignt incluce
four reactor licensees consisting of ore PWR and cne 3WR in 2ach of %we
age groups early and recently-licensad. [f this effort is judgea
necessary, it should build upon an earlier study by the Sandfa Corsera-
tion that identified some 2,500 distinct regulatory requirements for the
Three Mile Island Unit 1 facility and categorized those reduirements
intg three levels of safety significance. [t snould te ~Scad tnat in
the present avaluyation, adjustments made for reacior age may ccmoensats
for requirement differences.

In sunnary, the inspectors' cerception and application of recuire-
ments is considered more important than their actual differences. Even
{f a detailed comparison is made, the questicn of uniformity of require-
ments will remain a judgmental question and differences of oinion will
no doubt cersist.



[mpact on Licensee Motivation

- - -
Jnknown. The intant of the evaluation is to motivate ! 'Sees toward
compliance with NRC ryles. It {s important that the @ orocess
i0eS not encourage licensees to take actions that are counter-oreductive
to safety or do not make sense. Licensee motivation nNas deen considared
is one factar in the salection of performance measuyres. WCre:-e‘oss

we MuSt continue to de alert to the possibility of motivating imprope
ictions on the part of the licensees.

The eventual impact of *his evaluation on licensee motivation is
e 14

Another concern about licensee motivation involves the
that we might penalize a "‘="sea for nis 3"a~c" at self-imp

LERs have been cited as an example. Alt hough licensee repor+i
'ert-‘ﬂ events is required oy *egu.a:f“n. i 'as tean

counting LERs as negative factors in the evaluation
far self-reported weaknesses and we may be providing
1icensee to report as little as possible

sel f-improvement, we should - as a general rule - avoid actien
the coposite effact. Recognizing these potentis] c ams ,

considers only those avents (and res ulting LZRs :r t are
11censee management, that could app! y to all licensee

.- -

the dasis for anforcement action if not reportad n

< ~
S, angd
-

e

‘versonnel errors” and “orocedural errors’ were chasen

“Se '

to satisfy those three criteria.

se

F. Subjectivity of

Another concern that has been raised abe t the performance evalyatt

is that it involves tao much ubjectivity, particularly in the wef gnting
factors that are apolied in compining individual parameters 3 obtain
*vnra?? rankings. Several comments can be made on this soint. Firse,
ny attampt T0 combine a number of factors ints single evaluation neces
ly invalves a weignting ~r*c-ss even if 311 factors are considered
importance. The important points %0 remember n a
seights are: (1) the original ‘a.a should 2e preserved so that seople -~an
Js@ their own weighting ¢ :"rs ¢0 arrive at indecendent rankings, and
\2) the weignting process should be clear) y explained. All raw data, al]
intarmediate analysis steps, a"c the nature of the weighting process will
continue to be included in all reports on this evaluation.

fsAnTH
Wil

s
i

Furthermore, a number of different
to the data analyzed so far, and ¢h
insensitive to a wide 'aﬂﬂe of weightings
consideration of the choica of weights
collectad and analyzad
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standards.

other licensees.

Summary
S ————

This chapter has identified the major concerns about the
Performance Indicators

Management

[E staff. I

additional efforts that
s

Judged necessary Dy the

’ A

T

Jsing this scheme, 2
improve, even if he couldn't better

has also attempted %0

Ticensee would have

S positian with

some incenti

respect o

-

~icensee
been raised by the
concerns or propose
their resolution. Those efforts

included in owing

study

that have
resolve those
itate

team are
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B
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A. [ntroduction

This chapter presents the recommendations of th

cf the project taam
concerning the implementation of the results of the current effort,
the content and uses of future reports of this tyce, and

future tasks that should be undertaken %2 improve the use
the Licensee Management Performance [ndicators methedolo
staff concarns.

.

2 Far th

"
The project taam

by’ - - - % . - . -~ -
0 he concept and methcdoiogy of the Licansee Management
g o 5 e o
Pertormance Indicators study be approved by the Director of [E, wiu
the understanding that further improvements in both areas wi continue
to be made.
™ de -~ - ~ ”~ ue - - -
o} nis report De coordinatad throughout NRC and subsequently
- A
prasanted to the Commissicn for sndorsement.
3 he methodology and resuits of this study be provided =
icensaes and the public for information and comment
- IE miiRlieh #h ranAr® far intapmal NOO 15 ~an amA
o) i€ publish ¢t ecort o tarnal NRC, censee, and
- b | -~
public comment
o) ne results of this aevatuation Se used, on a tast basis
e~ -~ ~e 0 ) N - - -~ - - & -
and at the discretion of Regional Dirsctors, as a2 management :co r
A , . - . -
allocating inspection rescurces. Resuits of this tast snould Se completa
g o
oy the end of 1977.
o For Fyu-yre Recorts
- - - 4 - -
-
ne projec® taam reccmmends that:
0 Fu.ore evaluations be dased upon

'S
[

W
0
O

3
wh
"




be considere
released

9 Results of future evaluations e preoduced semi-annuall:
s NRC products and released to the public, unless persuasive arguments
or Commission guidance to the contrary is received.

/
Hes wii -

-
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or Additicnal Analysis

The project lowing tasks be continued:

-t

ingegencent

operating reacior

rankings ~ith these

(A detailed compariscn
sonsidered necassary. |
sroject t2am recommends that the

owing tasks

9 Take steps n ry to improve the timeliness
ralcase iand perscnnel exposur

“-

o Ly - Ads*danz?
2 -VPC.A-- agdgi1tigna
~
-

sensitivity analyses to detarmine th
fa

-0 -
R clors.

f results t3 weighting

0 Jevelop a methodology thas will grovide

measuring licensee management performance against “ixad
3Gainst the previous year's performanca for anv given |1
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Noncompliance data are counting
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adjustine the observed count, NGy, rel fecting th
of these variables in the calculation NOM, The aoo
followed is the lattar. For examo! tical anal
infraction frequencies for ? ! six months

indicated that the rata o u

equal to abaut 1.1 cer 10 ! in t1
reactor with 500 hours of

5.5 infractions, for 1,000 hours, it would be

b4

and Z-scores were calculated accordingly.
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inspection, the nominal val
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For the purpcse of evaluating licensee serformance,
counts are obtained for each severity level and ea
noncompliance - a total of 18 performance variablas
time periods 2f interest, such as six months or
of these 18 counts will Tow frequencies, say less than
an average of .5 per . T neans that it will de difficylt
%0 detect the effact f one might want £o adiust
and that Z-scores calcul uite small nominal val :

be unstable. To aveoid ¢ len e foll 1 aooroach

Jes may
Swinqg

‘ . ~as
taken in analyzing no _ sm the first nal® of 137§

- N

to make any compensat
- the most ne

~
nent 1§ made

considering

$S the six
Jariation among the infraction
considernd was more than one wo

g;usting was consicereaq

» -~ < -

W rm O

3
o L

m O

o

the mere inspection ef
wouid be found. I[nspec

5

#a8Vs. Tne measgure salac

-
[+
wn

e inspecticn h
more than cne rsactor
S the Tx0 Or
uita often
reactars at

3




-
-~

Teranus
[ Jus ,

A A AT

S
rafinement

e

ym
f
~A e

il
~NaS

Nnig:
an*
alnGe

les for
g gl

-

"
.

|
o
-

~f

S
ed

*ha infrasrstian
conmin §

I AT =S A




Al A e

@

SR —

o
L
¢
"
’ m
L
'
L
@
1

e T

-

a

tha HAgrneaman




1

~aighted

that adjusting
averal]

in any catag

magnitude,

-

e afflyent

th gerformance meas

-

-

ol ores calc
deviatio such data may

actual releasas were renlacs
subsequent analysis.
reportad

%0 revert
LER'S are
number of r
calculating

decen

Jiver

3

b
"1 -
i

L]
-
plant Basis
reactor dasis
rted, the eff]
tors ocer pla
ccores, only o

in order
Ramaining rea
as

wid

an

N

ra
- 3
-
r

-
-

A
o
e
e

a
-
)
c ne
-

N
-
a 144
-
-

o)
o

-3cnre o4
' &=30QTR -

overal]
11ng the

meas
ran

then
Jnder
mness with

-

non
-

nder
standar

-

e M

- yus
- A
- -

-

ar afel

ightly enough relative

o pP

A-6

o
e

nonce
1S

Thi e
{ =

ne
(SRS

a

-
2.0 -
L-Scores no

o

ure. the
&

ateq Trom the mean

- avy

-

-

>

-

their ranks,
- fferenca is
ther than a reactor
, which is the way
Jent relaases were
. [n ranking the
ne reactor per pl

t %0 introduce ar
ctors at that
ne incl

e
d Dy

e I &

torted.

]

-

- s

Jded reactor

a
~averin

ra

e
1

m ad
J
rac

e

kanx

o

w wn

=~
.~
mount

ory may varvy considerably, over several

anmd
ang
AtA -
Jil &

%o
-

efrf
<
nonc

-
at
ca

-
-

’/.Je

Tiuents
~as

mo!
“

-
- -
o‘

~ &

liance and LER'

marxe

-

S




exposures,
lac thls
»: ran ]

Sy mea

the median

2s deserited
to noncemp!l ia
All that is
to assig

alac*ad

<d




v

Tl o

cate

a3

v
€

erforma
S «n

-

-
-
Nl T
-- .
-

Sac

eac’
na

S,
~F
J

'

n s d o
oles

v

3
-







Table 2 11sts the liance

eing considered Dy né saeverity
re 1istad in docket number order.)

Cross cause categories d the insp

total inspection time in and out of ce. hi s
independent, or explanatory, variable for which adjustment is
meaningful and which has been indica Oy previous analyses.
Only twe violations, both at Zion-1, occurred during the neriod
of interest so no analysis of violations is feasihla. The
iependent variable first considered in 4 tail is infraction
frequency.
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[nfractions’

Figure 1 shows 1 in n ar olotted versus

tnspection tim . ( xample, tne Zion-1 infractions
A —— .
\12) ang the inTractions J) 3 o } ve S Che %ot

inspection ti those two reacsors, 3/79. The

reason far uysi \ lant ¢ rather than the amount of time
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can resyit in n | nolianca Findings. Zxamination
detailed listi , pliancas at sever. mylti-reactar
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The infraction frequencies for three of infractian types - EP, 2P,
JA, - are quite small, less than ! oer reactor for an averige, so
that calculated Z-scores may be inacpropriate. Thus for su se.uen:
analysis these three will he combined, the combined infractions
being Tabeled Remainder (RE)

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

INF(AC
1_,;5‘;

where [NF(AC) is the obsarved number of AC ‘nfractions. Similarly,
the estimated excected infractions for the other three catacories
are obtained as ‘o"*ws OF - .40T, SG - .25T, Remainder - .20T

: .20T.
Table 3 lists the Z-scores which result., Also given is an overall
l-score for infractions cbtained Oy summing the I's for the four
categories, then dividing by 2. (This divisior is chosen £o that
the correct frame of reference the overall scores will again

°¢ the standard normal distribution.) Weighting the Z's other

than equally can also be don. i relative importance of infraction

types can be established.

-~
-

-

a.2 Deficiencies

A plot of total deficiencies versus site inspection time indicates,
as with infractions, that inspection time appears to contributa to
the cbserved variation of deficiencies. Fitting a line througn
<he origin nomdarametrically yields JEZ = &T. Note that

total numoer of deficiencies resortad, 73‘. is S4% of the
numper of infractions rescorted, 226 Fifty-fLur sercent

E)
-
-~
-

the slope of the line fit %o 'ﬁ'*:"':ns. is .6
ire in good agreement. The % value pertainin 19
model equals about 30, which, on 28 degrees of
large (there is less than a probadbility of .:T
large a value by chance alone). A sizeable oo
ralue is attridutable t3 one reactor, -V"ref'f'~
-1at observation is deleted, the resylting
snich, for 27 degrees of “reedom, is 'o’ at

=<su

sQ the
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L {

Je noted that the y* val

insgection time and defi

otservations, Connectic

could Se argued tha:

time 15 neeced. However, ~ 4 '*e simil
cetween infractions and -e" a"*as and for
of the Two analyses, that
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TABLE 3
Z-SCORES FOR INFRACTICNS: PWR'S

Adain. Remaining
Reacsor Senczol  Qoexazigns Salazussds  __Tugest Cogbined
Tankee owe -0.9 0.6 1.0 0.9 0.8
San Oncfre #1 -0.3 1.3 -5.1 0.8 -1.8
Connecticut Yankee -3.3 -).5 -J.5 -1.9 «3.2
Ginna 1:2 0.3 0.4 1.1 1.6
Indian Poiac #2 0.8 23 -1.2 -2.3 0.8

Turkey Peiac 43 -1.3 0.2 1.2 1.1 0.8
Turkey Poiat #4 -1.3 0.2 1.2 11 0.8
Palisacdes -2.5 .3 «3.3 <J.3 =3.3
Robiasen 42 -1.0 -1.1 1.0 0.3 -1
?oiat 3each 41 1.2 3.9 -0.4 0.2 8 -
QOccnee #1 0.3 - .2 -2.5 -).2 -J.5
Jconee #2 0.8 =0.2 Q.3 =0.% ~0.4
Surey 31 0.2 -1.2 -0.3 -l.% -l.8
Surzy #2 9.2 0.9 =0.3 2.3 -J.3
7rairie Island 41 -0.3 0.2 2.5 0.3 -l.%
Ft. Calaoun -l.2 0.3 Q.2 0.3 0.5
Qconee #3 0.2 0.3 <0.5 -J.9 -J.5
Three Mile Island #1 0.8 -3.3 Q. -J.2 0.2
Zicn #1 0.2 -3.2 1.9 Q.1 <0.5
0iat 3each #2 , 0. 0.3 Q.5 4 1.4
Zion #2 -J.3 -J.5% ) 5 J.5 o Py
{ewaunee % Q.6 s 3% 4 0 3.9
Prairie Islaad 42 3.3 1.0 -2.5 3.3 -2.2
Maine Yankee «2.1 0.4 -3.0 3.9 -J.%
Rancao Seco 41 0.3 Q.0 0.3 37
Arikansas #1 =1.3 -1.0 2.3 » 854 -3.7
Caok 1. -1.5 -2.7 e 1.9 -J.0
Calvaes Clilfs 1.9 ek 3.1 il -J.2
Millscone #2 2+ -2.3 Ll L L%
tsojan -).2 2.2 2.9 -3.3 0.2

*Rwaainiag Trres aTe Izargencr 2lanniag, Radiacion Protactisn and Contral,
and Jualicsy Assurance ianfractisns somcined.
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Tabla 6
FH76 NONCOMPLIANCES: 3WR'S

3 i Rad.
Admin. Oper~ I[Exmerg. !Prot. §& |

2eactor 'T'Fi'ri 1 T3 T 32 3012 3 112131 313

Drasden 41 |22 }1 111 o | L1 |9 2| 3253
Humbold: 3ay | ! i f } 6 4‘ 1 l 3| 1| 338.3
313 Rock Poiac E 'z is i : 2 |1 2 | si 3| 679.0
dyster Craek 1313 11 3k ; 2 ;z |99 jasj1s | 832.0
Nine Milae Poias 41 iz ;z 3 x2 :z E | ;a 3 9 10.5
Srasdea #2 ENEN AN SN I I b 13 {11 f (el 4] 600.2
Millstone 41 3]s 13 ! - 13 | tafa ] | 1! s | sa.0
dresden 43 ; (1] |t | | : 3 | ol 1] 21s.0
Juad Citles #1 1iLit] (3|2 z ' | 2 } Lo 71 2] $%0.3
“oneicells tfe ] | | i AN Y 1] l2] =1 sse.0
Juad Cizias #2 REARG | E 2] | |2 1] |8 3| 303.0
7ermont Yankee L £2 | 5 % g. 1 | 3| 1| 489.5
Peach 3ctzom #2 ?6 }2 ;8 g - I ; | % i 203 731.3
?each 3otzom 43 1212 | % | { ] | e 503 203.9
ilgrin 4L i 21 j ix = | | | 1) | iilz 1.0
Cooper 2j1 | |1 = NN 612 193] 430
daceh 41 SRS S R : 8 3| 328.2
3ruaswick #2 ;1 §z is !a | i: , |2 ;: 2i1 i 12/id | 404.5
Juane armcld | 131 {8 13 1|2 | | - 2 8| 4 | 7.0
Fiszpacrick i E; BN N B 1911 | j1]a] 1113) :80.3
LaCrasse LL El E | l | }2 i % I e | | 3 2 577.3

Total 0 26360 50190 2 1 0 1S1 O 39109 37 260 157 93

*Severity 1 = Vislacion
Savarity 1 = Iafzaction
Severizy 3 = Deficiaency
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9 3WR's which would account for much of the variation among them
However, it does not seem likely that such an adjustment can be
found because of factors such as the 1
reactors are much older and smaller ¢
is a3t a site which includes two newer
infractions for these 3 reactors will ign
time. In interpreting these Z-scores - uld tea se
characteristics. (In facs, intararetation of all the scerfarmance
measures developed in this report should include consideration of
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Average
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PYR Overall Performance, 276, 3y Catagorias
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UNITED STATES
NUCLEAR AECULATCRY COMMISSION
REGION IV
1Y RYAN PLAZA OWMIVE, SUITE 1000
ARLINGTON, TiXAS T8O

September 25, 1377

MEMORANDUM FOR: Ernst J:T:e"a., Jirector

Office of Inspection and Enforcement, O
FROM: E. Morris Howard, QJirestor, Region IV
~ ’ < - >
Qffice of Inspection and Inforcement
‘ - B . -- " - - '] L 11 - Ll
SUBJECT: ORAFT REPCRT - LICENSEE INSPECTICH AND ENFORCTMENT

INDICATCRS

ndicats
the assignzent T2 2stabliish and validate
I

*

The final Oraft Repert of Licensee Inspection and Enforcement
which is intanced to fulfi]

s *a 2y ent *a
techniques for Licensee [nspecticn and Eaforcement Indicators is submistad
for your censideraticn. The Jrafs Resort ¢s 2 deca+leq statistical analys!
which has teen axamined oy an indegendent contrictar (CRIL) and fsund 3
be mathematically and stactistically valid. Suggestions mace 3y QRNL are
encompassed in the revision of this detailed statistical analysis.

[ consider the cetailed statistical as both desirable 2nd necassary
supportive informaticn 3 any aralysis 2 ser<crmance indicazors: Acwever
it is felt that 2 simplified technique, using the fdentical Zasa sasz, cus
requiring consiceranly less zraiJS': was in order. I[n the deveisomens =f
the sim 1.°'=f tecnnique, itams of noncemoifance were assigned a2 vale,
surmed, and the 2 score :z':;'a:e:. Figure No. 1 1{s the flow diagram “or
these calcul -1~ Ns. The = scares, whicn are the number af standars
deviations cthat an cbservation giffars from the mean of its group, 2re
shown cn =';;.es 9. ¢ and Ye. 3. The compariscns Setween %he simpiified
and detailed analysis are snown on Tablas 'e. 1 and Ne. 2.

An attempt was made %2 separate functicnal irsas in the DJrafi Razors wisn
what [ consider less <nan roaring success 2ue t3 the lack of dasa. I3
appears that a clearer relationsnin Setween tatal ncncampliance and sShe
.Jnctz:r areas {s mors cleariy discernad’e Dy recalcylating a new sot2

2 scare after subtracting tne_contritution of a given “uncticnal area, ing
then compering the two total g scores. Figure 4 shcws the contributisn

of Safeguards to the total score of the several sressurized water reactcr

sit

w




N4

Srnst Volgenau, Cirector, HQ 2= September 25, 1977

This simplified concent uses the same

est sasic tachniques descrited in the
Oraft Report except fo pre-weighting and 1% would e redundant %2
redascribe them here,

It 1s recommended that this simplified technigue e used and that an
annual detailed statistical analysis te serformed %o avaluate peossible
emerging and presaently elusive relaticnships.

é?‘xzw@.‘u

Morris Howard
,1r-*:r

-

Jm

L 8

J. G. Davis
H. 0. Thornburg
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Table !
COMPARATIVE
Z SCORES
PRESSURIZED WATER REACTORS
CALENDAR YEAR - 137§

s —
FACILITY SIMPLIFIED QETAILED SIMPLIFIED DETAILED SIMPLIFIED CETAILZD
Yankee Rowe 0.2 0.3 0.5 0.5 3 8
San Onofre 1.2 1.3 2.4 2.4 A R
Conn. Yankee 0.1 0.1 0.2 0.2 8 8
Ginna 1.7 2.1 1.8 2.1 A A
Indian Point #2 -5.3 -7.4 -5.0 -6.9 c c
Turkey Point -0.2 -0.5 0.3 0.1 8 8
Palisades -2.2 -2.7 -2.4 -2.8 o ¢
H. B. Robinscn 1.0 1.0 0.5 0.5 8 8
Point Beacl 1.3 1.4 1.4 1.4 * B
Cconee 0.7 0.5 -0.1 -0.3 3 8
Surry 0.0 -0.5 -0.6 -1.1 : -
Prairie Island 2.9 0.9 0.3 0.3 8 8
Ft. Calhoun 0.2 0.0 0.3 0.1 8 8
Three Mile Island Q.0 -3.2 -0.2 -0.4 8 8
Zion -1.7 «3.3 -1.8 -3.4 c ¢
aewaunee -3.? -0.2 -0.4 -0.5 3 3
Maine Yankee 0.2 0.5 9.5 .8 3 8



FACILIT
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Z SCCRES
PRESSURIZED WATER REACTURS
CALEMDAR YEAR - 197§
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Table 2
COMPARATIVE

Z SCORES

BOILING WATER REACTORS

CALENDAR YEAR - 1378

2 SCORE Z SCORE
NONCOMPLIANCE TOTAL CATEGCRY
FACILITY SIMPLIFIED OETAILED SIMPLIFIZD OQETAILED SIMPLIFIED OE’AILSD

;-r_ Ve iAlbhed
Oresden

9 -2.6 -3.0 -3.6 c
Humboldt Bay .0 -1.4 Q.7 -1.1
B1g Rock Point 3 -1.7 -1.6
Qyster Creek . -Q.5 0.
Nine Mile Point . 0.0 -Q.
Millstene ‘ -2.1
Quad Cities " -1.2
Monticella
Vermont Yankee
Peach Botizm
Pilgrim
Cooper
Hatch
Brunswick
Ouane Arnold
Fitzpatrick

La Crosse
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Chapter I
INTROSUCTION

A. 8ackgreound

"Licensee Inspecticn and Enforcement Indicatars® is the tarm ysed o
describe the efforts of the NRC 0ffice of Insssction and cnforcament t9
evaluate the nuclear safety-related management jerfcrmance of its licensees.
This draft report addressas the management performance of NRC's operating
reactor licensees during the calendar year 1376. This report is the cul-
mination of an effort initiated in April 1976 ta develop anc test a method-
ology for evaluating licansae management performance, as 2 technigque for
improving manpewer utilizatian in the Office of Inspection and Enforcement,

and establishing thresnolds for initiaticn of corrective enforcament actic

1l

This evaluaticn 1s made on the basfs of two factors that ire con-
sidered to reflect the degree of suczess licensas management has acnhieved
in carrying cut its resconsibilities for sa®a —eration and protecticn of
the public. These factors indicats sach lice a's cempifanca with NRC
rules and the numbers of cccurrsnces at a Ticensee's facility with potantial
safety implications. These factars are ana yZed using standard statistical
techniques that permit comparisons of 1icansae perisrmance both in sgecific
areas and frem an cverall perspective.

-i

There are twe additicnal factors which ire censidered t3 Se pertinent
tn the overalil licensee managament zerfarmance winich were not consicdered in
this evaluation. While per<inent when considersd olely on their cwn meris
and exclusive of their contributicn =2 nencompliancs and LI $, thesa two
factors, radiaticn exsosures at tne licensse's facility and the axtent o2
which the Ticensee Timits affluents, are nct an inzsqral nart of this
evaluaticn and in no way affect =he resul®s. cata bdeccme avail
they will be analyzed and incerzerasad in “he overai] evaiuaticn, adeing

n

‘diticnal incremenc of kncwledge of the 1¢

e

-
-
-
am
-
3

~
ne

The cheice of measures of Ticansee managemant per<srmanca re
the concarns Lhat licensees be measurad o jectively, using measurapie
collectable statistics that asply uniformly =2 all soerating reacseor
licensees. It is alse impertant shat the measires 3f serfar—ance fncluce
only items that are ccntrailable by the licensae.

.
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Chapter [
.

In all these cases, there is scme "latent zar
interest, Sut which cinnot Se measurad :‘*oc..‘ ec

of 1¢fe, product guality, or athletic a*""/. 8y ¢

analyzing data, cne hopes to develcp usaful indi c;::rs

variables. The varicus indicators are rot equivalent %2 the latent

variables; however, as the measured indicaters are imoroved (numbers
libraries, in:erce tions, etc.), often the latent variables (quality
1ife, athletic performance, etc.) are also improved.

i

v i Gl
fndicators has similar :c,ec::ves. While we recognizs thas

tt 'safety” can-
not be measured directly, we hope to improve it by evaluating the success

of 1icensee management in controlling safety-related indicatars of per-
fermance.

This effort to detarmine NRC Ticensse inspection and snforcement

B. NRC and Licensee Responsibilitiaes

Direct i1ity for conducting nuclear ccerations in 2 man
that protscts subli 1th and safety lies with the licensze. One of
ways that the licas satisfies this cbligation is by ccmplying wi
rules and regul

2
a
=
-

ner
- -
T ¢
*h NRC

‘{RC S?’&Y“S ’H's resgo c;-s~h- .‘./ f_r 3‘_‘.
licensees. 'IRC responsibilities, as descrihed
rules t3 insure safe goerations and to veri <y
followed. The NRC 0Ffice of Inscectian and

- W S

of NRC charged with conducting this verificatic

il -eilw

force to insure cenpliance with the rules.

i

IE 1s to fcentify existing rules that need

Y fth NRC rules is a functicn of 1icensee mana
gener-.. 1 1 of noncempliance irdicates that l1icensae
1s doing a geed oo of
public. Cn the cther nand, a high level of noncom

low level of management intsres= cr ‘a*“““e:*cn
performance of "*ersee management is simi}

The present effort precoses a methed %0 eva..a.e 14
formance on a systematic and objective dasis so thas ne

quickly be fcentified and s¢ that "management Srezizswn®
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of ‘1r'y‘ng cut 1ts resgonsibili 1+
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A. Intreducticn

This chapter describes the data elements that are considered in the
evaluation, the analysis tocls that are used, and the specific agprsach
taken to analyze each distinct type of data. A detafled description of
the methodology is provided in Appendix A.

8. Data Elements

This analysis is based upon twe measures cof performance - nuncempliance
history of licensees and selectad Licensee Zvent Reparts (LZRs). Twe cther
measures - of “luent releases and perscnnel exposures, which wers menticned
briefly in the introcducticn, will be included in future evaluations as data
beccme available. Zach of these four measures are discussed belcw.

Noncomp!iance {tams result from NRC regulation and inspecticn of
1icensee 7acilizies. .oncompliance data consist of “'counts” of NRC findings
in a given time pericd. These noncomplifance items ara classifiead into three
categories: in decreasing order of saverity, thesa are viglaticns, infrictions,
and deficiencies. The ncncompliance data thus consist of number ¢+ viglaticns,
infractions, and deficiencies far each Ticensee considersd. The data are
further broken down %2 describe the licensee functicn or cperation that i3
the source of 2ach ncncampliance. Six arsas are uysed: (1) Adminissrative
control, (2) Ccerazicns, (3) Emergency Flanning, (3) Radiclogical >rozacticon
and Contral, (3) Safaguards, and (8) Qualisy Assurance. Indivicual counts
of nonccempliance cata are presanted for sach of the taree saverity lavels.
Also, an gverall measure on noncampliance is caevelcped for sach licansee
that is a2 weighted sum of the numbers of infractions and deficiencies.

Licensae Zvent Razcrs data are 2153 staced in tarms of "counts" for
each licensee. Lzxs are regores submictsad by reactor iicansaes wnen cartain
safety-relatad avenss occur at a facility. [% is not agprogriace <9 Taasure
licensees 5y a csunt oFf a'l LIRS subtmittad, Secause not all raccr<inie svents
are controliable by the licensee, applicable to the total sceuyiaticn of
reactor licensees, or sericus enougn £3 warrant NRC enfcrcament 2cticn if
not regorted by the licensee. “or this reascn, cnly thcse LZIRs cnaracterizad
as "personnel errars” and "procedural errors” are considered.

Effluent Release data will be excressad in %arms of licansae rinkings.
This s done Secause the 2ctual efflyent measurerents Tay vary aver saveril
orders of magnistucde for salectad licensaes. S7fiyent 2ata 2re 2730 cata-

gorized inta five types: (1) ncbie gasas, (2) nalcgens and sarsicyia
(o) tritium, (4) mixed fissicn angd activaticn srocucss, and (3)

Overall rankings for effiuent release are 2otainec ty summing n
rankings in esach ¢f the five categerias.

-
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v
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Personnel axcosure data for each cperzting reactar ars repsrted annu-
ally in the form o7 a zaole listing the numbers of jersons exocsed in various
ranges of exposure {in rams). This evaluaticn of Ticansee management's
success in Timiting exposures is measured in %erms of the sercent 37 all
pecple recefving measurable doses of radiaticn that recsived tharae rams aor
more in cne year (rather than 2n a “ranking” or "counting” basis).

c. Analysis Tcols

Three types of statistical technigues are used in this amalysis -
adjustment, normalization, and weighting procadures.

Adjustment of data {s necessary because direct comparisicns of licansee
management perTiormanca‘are not always meaningful. For example, ¥ sne olant
has twice as much inspection effsrt as another, a direct compariscn of she
noncempl fance findings resulting frem those inspections may net = meaning®ful,
and 1t {s necessary %2 make apprepriats adjustrments. The ourzgse of adjust-
ment s to comcensate for those measurament ficiors that are not uncar the
Ti{censee's cantral. This technique is used soaringly in the analysis %3
preciude elimination of actual licensee 4i<farencas.

The specific technicues used 2 make these adiustments insluce lérear
regression, goocness of fiS tests, and gragnica] tachnicues. These methecs
are used to identify and ccmpensate for facters teyend the contral af the

1icensess that canm aczzunt for diffsrences in “heir serformanca. For examsle,

using the eariiar axamcle, Figure 1 cdepicts tne number of infrac=isns “ar
each cperating PR reactor as a2 functicn of the hours of fnscection <svosad
to each during 1875. This chart shews that infractions increasas 2s ‘ns=ec=iss

effort increases. Since this relaticnsnip alse has 2n intui=iva axolznastion

-l

(the more you lock, the more you find), an appropriate adiustment is mace.

The dfagonal strafght Tine that bisacts the data in Figura 1 2czzuns
for a significant zorticn of the diffarencas in tme "serfar—ancs’ 37 ==a
varicus licensees. [% shows %hat every 100 nours of inszectizn, =n =ne
average result in atcut 1.27 infracticns. Thus, thase licanssas =alaw =-
1ine are considersd in this aralysis $2 mava Sattar zerformanca iran =mo

H
above the line, and for this measure, serformancs is essen ially measureq
on a "rate” basis (infracticns per nhour of inspecticn).

Smmam -
a
=
=
-

The Tine recresenting the averige rata of infraceisns can Se attairad
by cne af several ::alvtical metheds - linear regressicnm ar gracnical ssca-
niques. Goccness of fit t3s%s can Se usad =3 3153855 ~netner “he resisuz
variations in Ticensae cerfarmance (the zeviaticns 27 the indivicual =0in-s
from the diagonal line in Figure 1) are rancen (wnas could Se axces=as 3y

chance). [f these tasts, sucn as the 'chi cauare test," show zhat tha

LR INSY
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restdual variation (after adjustment) is randem, this means *hat licensass
are "homogenecus” with ressect %o the varfasle being measured (infractions)
and that there {s no need to lock for further adjustrents. A lack of
randomness indicatas eitner actual differences setween licensees or the need
to lock for further adjustments. The aporoach in this analysis has seen

to make adjustments only when there is a logical cause and effect exglanaticn
for the relationships {dentified.

The purpcse and effact of adjustment can be seen by ccmparing Figures
2 and 3. Figure 2 1s a histegram of the PWR {nfractions plottad in Figure 1.
If infraction frequencies were hcmcgenecus, that is, if the exsectad numcer
of infractions were the same for all facilities and only “chance" variaticns
affacted the infracticn frequencies actually cbserved, then she histegram
should agree raasonzdly well with the Pcissen distribution, wnich ‘s alsa
shown in Figure 1. (Nota that the Paissen distribution is enly defined for
integer numbers of infracticns. The distribution is shown as 2 can*inusus
curve only for visual surccses.) The lack of agreersnt betwesn she sbsarved
histogram and the excectea Pcisson distribution is apparent even wizsout
performing a statistical goodness of fit tass. A major sourca of the dis-
crepancy is inspection hours, becausa afiar the infracticn frecusncias are
adjusted “or inspecticn hours, then normalized (as descrisac Selew), the

i

histogram of Figure 3 resylts. I after adiustment ind nermalizaticn, tne
infracticn frequancies are hamegenesus, shen sheir histogram weuld e axcectad
to agree with the standard nermal cistributicn and Figure 3 shows snas agrae-
ment {s much cleser than pefore (Figurs 2).

As discussad, 1% is the aim of the 2nalysis %0 reduce *he rasicua’
variaticn fn a performance measure, after adiustment, to *he sart a¢ variation
variation cne would expect by chanca alcne. This means that far =has measure,
apparens ciffersncas cinngt e hailad is statietically significant, alshcugh
these diffarences can stil] guide [Z activities. The feature o7 “me licznsae
performance evaluaticn which will sermit diffarences %0 Se identifias g+azis-
tically is replication. [f scme l{censaes scare comsistzantly nigh sver
several cerformance measures and cthers csnsistently low, then =his ‘s avidanca
of true differencas among licansees. [n orcer %5 sxamine this gossibility,
the data were analyzad for the first and secand halves of 1373 saparataly.
Cemparing and cembining performance measures for these two periads is tnen
done as an afd w0 icentifying Ticansee diffarencas. It should e ngtas =nmas
a lack of statistical significanca of licansae 2i¥%srencas Zces no= mean no
differencas exist, cnly that they are %20 small %5 be detac=ad by availablas
data.

The techniques far aciustment of data exslained in the

e precading
paragrachs enabls compariscns of licansee cerfarmance for single measurss
of that serforiance. Another cpjective of tais 2anaivsis is %3 cormsima
the varicus per<ormance measures 50 thas in cver:l) measure of serfar—arnce

in terms of inspection of licansee activities can Se abtained.
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Normalizaticn 1s an analytical technique that makes thesa overall
comparisons cossiole. L[4 purpose is to sransform eacn performanca measuyrse
into a dimensionless quantity so that a sum of difference measure is
possible. The transformation used fs a “Z-score,” which can be regarded as
the number of standard deviations that an cbservation diffars frem the mean
of 1ts group. The particular Z-score used, in the case of noncempliancas
and LERs, hcwever, is not mathematically defined in terms of standard
deviations. This {s because the mcie! used for such counting data is the
Poisson distributicn which 1s net symmetric about 1ts nominal, or exgectad,
value. In order to reduce the asyrmetry, Z-scores will be calculated 3%

Z=2( VviM - VT )

where NCM {s the estimated expecti: ! number of counts and X is e sbsarved
count. The factar of 2 fs so that the variance of Z will be approximately
that of the standard normal distributicn. MNote also the I is defined so
that positive scores indicate tetter performance, and vice-versa.

The aporopriate frame of refarence for Z-scores is the standard
normal distributicn shown in Figure 3. This distributicn has a mean of
Zero and stancard deviazicn of cne. lhen convertad %5 Z-scores, licansae
performance measures can be camoared t this dissribution. Under the
standard normal distrituticn atcut two-thirds of the Z-scares would se
expected to fall tetazen clus and minus cne, with cne-sixch on eisher
side of this interval. ahile these fractions are rarely achieved exactly,
the Z-scores are stil] comparable. And, because they are dimensicnless
and comparable, I-score: cin e summea for varicus perfarmance measurss.

Aeightirg fs the rvrccess Sy which Z-scores for various serfarmance
measures are sutmed in i mainer that reflects the relative imscer=ancs
(weight) associatad with aiach of the factors censrituting $0 the overall
score. The arocess of trans¥srming raw dasa for noncampliances, LZI3s,
effluents, and exzcsures 3 overall licensee managemen: razings is zenic=ad
fn Figure &4, While the overall rating fs of interes:s, the raw cata ard all
intermeciate results leading to that overall rating ire significans resul:s
{n their cwn right.

Because the process of wefghting {s inherantly iudscmental, a
"sensitivity analysi." was concductad £ assass s7e influenca af a variety
of altarnative weignti qs on %he overall ratings. The results of this
analysis are presentsd 1 Agpenaix 3.

In surmary, the anilysis cracess leading %o cverall evaluaticns 2f
the perfermance of licens.:e manacement invclives the *cllcwing szess:
O Adjust data %o remove factars Seyond the cantrel of lican-ae
management.

O liormalize licansee perfarmance in s2ach measure %3 1 dimensicnless
l-score.
O QObtain overail ratings using weignted suns af the CZ-scoras.
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Chapter !II
ANALYSIS RESULTS

A. ntroduction

The lnthodolo?y described in the previcus chapter has been developed
through analyses of 1374 and 1975 data. This chapter summarizes 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 commercial operation
Fr1or to 1 January 1976, with the excentions of Indian Point 1 and 8rowns
erry 1 and 2, which were shut down all or most of FH76. This leaves thirty
PWRs and twenty cne 3WRs to be considersd. At this writing, only data on
noncompliances and LERs are avaflable for FH7S. Effluent releasa and per-

sonnel exposure data will be included in a final report on 1376 licensee
performance.

The preceding chapter describes hcw the raw data ar: first %o be
adjusted for the effect of any identifiabie variabie not under management
control, and then normalized. Table 1 summarizes the adjustments mads for
the 1976 data. Selaction of the independent variables shown in Table 1 was
based on pattarns otserved in the current ard previous data and gn %he
grounds that they were sensible. Feor example, one might expect that the
more 2 reactor is inspected, the more noncempliances will be found, and
the data suppor% this hypothesis. The observed variation ¢ zersrmance
with a variable such as date of commercial cperaticn zould reflect an iging
effect or a systematic difference among reactor vintages (inclucing licensa
differencas). [n either case, it is considered appropriata 53 2djust the
raw performance neisyres for this effect. There are many cther candidate
varfables for use in adjusting performance measures. Although not all have
been considared in the analysis of these 1976 data, several agjustrents were
included fn this and previous years' analyses. The adjustrents srhcwn in
Table 1 are considered ma2ning®ul, ana as shewn in detail in Acpandix A, they
do effect a considerable reducticn in the variation among licansess.

Table 1

Summary of Adjustments in Anmalysis of 1976 Cata
(Adjustments are denctad By X)

Independent Variable
Reactor Type Performance Measure Inscecticn HRS. Ace/Vintace Re3. Q4fice

~Infractions X
Deficiencies X
LERs X
8WR Infracticns X X
Peficiencias X

LERs X
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As described in the preceding chaptar, the analysis of licansaze
performance data leads %o the calculaticn of Z-scares 3y which licansaes
can be compared. It {s recognized, through, that with limited data,
inexact acjustments, and basically hemocgenecus icensses, numerical
Z-scores may convey an unwarranted sense of srecisien. Thus, for ore-
sentation of the results, the following categorizaticn will Se used.

Z-Score Category Designation
Greater than 1.0 "Above Average’ A
Between -1.0 and 1.0 "Averaga” 8
Less than -1.0 “Below Average” c

If 1icenseae gerformanca is essentially nemogenecus, afser adiustment
for factors not under licensee contrsl, then about two-thirds of the licsnsses
should fall in Category 3, and sne-sixth in each of the other =wo. Nots =nat
Dy the method of analysis, licensees are being compared againss sach other,
rather than to scme absclute norms, so this practically assures a mixture of
A's, 8's, and C's.

Licensee performance results far 1375 are summarized in Tables 2 and
3. Given there are the results for infricticns and zeficienciss, sut
excluding violaticns, then a cambined nencamoliance scare chtained By
weighting the scores for infractions ang deficiancies in a 3:1 raziac. Also
given is the score “or LIRs and 2n overall scors cbtained by weignting the
scores for noncempliiances and LZRs n a 3:1 ratio. Acpendix A zives the
methods Dy which the scares were develcoed alcng with further resylss. T-ase
include results for the first and second haives of 1375 saparately as well as
for varicus succatagories of noncampiiances and LERs. Apperdix 3 descrises
a sensitivity stucy pertaining to the choice of weiznting facsars. Vialaticns,
while nct discussed in ~gzendix 3, resuls in a dscriase of the l-scare
1.86 for each violaticn, which would change the rating of Zicn ang Mil]
to C and while act changing Indian Peint #2 which is 2lready in the ¢ ¢
would sfgnificantly reinforce the C catagorization.

ne =]
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Table 2
Summary of Licensee Performance Analysis: PWRs

Jtaticn Infractions Qeficiencies Noncomoliance LZRs Qveral)
Yankee Rcowe 8 A 3 3 3
San Onofre A 8 A A A
Conn. Yankee 3 3 8 3 8
Ginna A 8 A 3 A
Ind. Pt. 2 c 3 c 3 e
Turkey Pt. 3, & 8 3 8 A 8
Palisades c A c 8 &
Robinsen A g2 3 [ 3
Point Beach 1, 2 A 3 A 8 A
Oconee 1, 2, 3 8 ] 8 ( 3
Surry 1, 2 8 3 8 -~ [
Prairie [s. 1, 2 8 8 B [ 3
Ft. Calhoun 3 8 8 3 3
Three Mile [s. 8 8 8 3 3
Zion 1, 2 8 (o 8 8 3
Kewaunee 3 8 8 3 8
Main Yankee 8 B 8 8 3
Ranche Seco A 8 A A A
Arkansas | A 8 C 3 3
Cook 8 ¢ 8 (o e
Calvert Cliffs [ 8 (4 A 3
Millstane 2 8 8 3 A A
Trojan 3 c 3 c 3
Table 3
Summary of Licensee Performance Analysis: 3WRs
Station Infractions QCeficiencies Noncemoliance LZ3s  QOverall
Oresden 1, 2, 3 (o 8 = c (o
Humbeldt 2ay c c c 3 ¢
Big Rock Pt. c 8 ¢ ¢ C
Qystar Creek 8 ¢ 8 3 3
Nine Mile Pt. 8 3 3 3 3
Millstone | 3 8 8 3 3
Quad Cities 1, 2 c 3 (o 8 (o
Monticello A A A A A
Yt. Yankee 3 B 3 3 3
Peach Botiem 2, 3 A 8 A 3 A
P{lgrim A 3 A 3 A
Cooper 8 g 8 A 3
Hatch c 3 « c [
8runswick 3 C 3 3 3
Quane Arncld c 8 C 8 c
Fitzpatrick A 3 3 A A
Lacrusse A 8 A 3 B



Appendix A
Results of Analysis of 1976 Data

A, 'Introduction

This appendix presants details and results of the analysis of licensee
performance data for calencar year 197§ (CY76). Results are given first
for nonccmpliances, then LERs, then for cverall performance. Within sach
performance category the results for PWR's are given first, the results
for BWR's second. The data are analyzed by six month pericds, first hal®
and second half (FH76 and SH76) in order ta lock for patterns in the cata.

The reactors included in the analysis are those which went into
commercial cperaticn pricr %o 1 January 19765 and which were not shut down
nearly all of 1375, This latter canditicn means Incian Peint 1 and Srowns
Ferry 1 and 2 ars excluded. The data from the 51 reactors thus considarsd
are tabulated in the sections which sertain ta their analysis.

8. Analysis of Ncncomoliances

Previous licensee performance evaluations, based on the 1874 and 1375
data, considered only the tctal noncompliances in sach of the thres saverity
categories - violations, infracticns, and deficiencies. Much more detailed
informaticn {s availadble, though, and 1% was decidad %0 use scme of i in
the analysis of 1375 data. In particular, the Shrse-latsar "725"+* saces
by which each item of noncomplifanca is labeled were used =3 es=ablish 10

-

types of nonccmpliance. Thesa types are shewn in Table 1.

Table 1
Type of Noncsmoliance Notaticn
1. Administrative Contrel (1)
2. Admin. Cantral/QOzeraticns (1, 2)
3. Admin. Control/Zzergency Planning (1, 3)
4. Adnin. Control/Radfelegical Protectian (1, )
§. Admin. Control/Safaguards (1, 5)
§. Operations (2)
7. Emergency Planning (3)
8. Radiclogical Protecticn (&)
9. Safeguards (S)

10. Qualisy Assurance (8)




Appendix A

1. PWR's

Table 2 lists the noncemnliance fregquencies of the 20 PWR's
being considered by type, severity catagoriss, and Sy time
period. (The reactcrs are listed in docket number order.)
Alsc listed is the tatal inspectisn time in and out of of¥ice.
This latter is the independent, or explanatory, variable far
which adjustment is meaningful and which has been indicated
by previcus analyses.

Because multinle reactors, or units, at one generating s:aticn
have the same management and bSecause noncompliance fincirgs
among multiple units show a high degree of associatien (in many
instances one cccurrence at a2 station results in all units at
that site being 2ssessed a ncncemnliiance), noncampliances ars
analyzed on a staticn basis, rather than a reacter basis.
Station noncompliances were abtained by taculating nonccmaliance
frequencies By unit and Sy categery and type of noncomo!liancs
and then obtaining the maximum number ¢f ncncomoliances of aach
type. For example, for the first six menths of 1875 (747§),
the Turkey Point infracticns were as “3llcws:

Type of Infracticns

(1 (1,2) (1,3) (1,4) (1,8) (2) (3) (&) (5) (5)
Turkey Pt. 2 Q 2 0 2 e 2 Q Q 3 !
lorkeyPe 4 8 2 98 3 0 2 @ ¢ 3 9
Maximum Q 2 0 3 o) 2 Q Q0 3 3

The maximum number of infracsicns in 21¢h infracsisn /o8 {s usac
4s an estimata of the number of distinet infractizns of that syse
at the staticn. This estimata tends $3 uncaressimacza =he ac=ual
number of dfstinct infracticns, dut not sericusiy, Secause
examination ¢f the infraction records 2t mulci-unis s=atiens
showed that 30-30% of the citaticns are multiole citzaticns. The
only instance in wnich station maxima were net useg is far
Millstone where one unit is a PWR, the other a 3WR.

a. Infracticns
a.l. F478

1. Total Infracsisn

Previcus analyses nave suggestad a ralaticnsa‘y Semwasn
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{nfracticn freguency and inssecticn -“*r* and furiher
support for such a relatienship is found in the presant
data. The estimatad relaticnship is

ey
INF = 1.3 (Inspection Hrs./100),

where Inspecticn Hours are the total in and out of
office inspecticn hours at a station for the first six
months of 1976. A chi-square gocdness of it statistic
for this relaticnshio shocws a cuita acequata it

( x2 = 25,0 on 22 ¢f) so no further adjustment seems
necessary. Thus, Z-scores will te calculatad by

ZINF = 2 \NOM - /INF
where NCM = 1.3 (Insp. Hrs./100)

{1. Administrative Centrol Infracsions

Total administr2tive control (L) infractions are ct-
tained by 2dding the infracticn fraguencies of (1,2,
(1,3), (1,4), and (1,35) type in®racsicns. Fittin ng AC
ifnfractions 2s a functicn of inspecticn ncurs yields

A\
INFAC = 0.4 (Insp. Hrs./100)

and provfdes a fit which is net particulariy geced

(the x 2 valye of 24.5 en 22 4¢ falls just atove ne
5% significince lavel)] but rgt Sad encugh 2 warran
further fitting. Thus, Z-scores will Se calcy .a-.
as above, using this exsression for the ncm ra‘ fumser
of AC infractions.

111. QOperations

Total operatians (CP) 1nfrac:1cns are chbtained by adding
types (2) and (7,2). Note that this sum overlass zhas
of AC infractiens. Fitting CP infracticn fregquency
versus inspecticn nhcurs yields

A\
INFgp = 0.5 (Insp. Hrs./1CQ
and a goodness oFf Fit chi-scuare value, after omitling

Arkansas 1, of Xd = 73 1 of 21 af. Z-scorss a11‘ e
based on tnis fitsed relaticnship.
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fv. Emercency Planninc

Teo few emergency zlanning infractions have sczurrad
£0 warrant analysis.

v. Radiological Protection and Control

Too few radiclogical protaction and contre! infracticns
have occurred o warrant analysis.

vi. Safequards

Total safeguards (SG) infractions are cbtained by
adding (1,5) and (3). The special nature of sataguards
and safeguards inscection suggest that it would he
{napprocriata t3 acjust SG information frecusnciss for
total fnspection time. GExamining the data incicates
that the vartaticn ¢f SG infractions among stations is
large compared 3 tne sort of variation ene woula
expect by chanca alone ( x 2 = 47.5 on 22 ¢%). Fuyrther
consideraticn of safequards inssection hours, which
ranged frem 12 £3 115 for the 23 24Rs in this serizd,
does not recuce this variation. 3ecause of shis
hetercgeneicy, Z-scares far SG infrac=icns will not Se
calculatad for first-nal? of 1375, This, ncwever, dces
ROt suggest that fusture data cannct be usad in zne
manner descrited atove iz cotain meaningful results.

FH 76 was a gericd of changing emznasis in =ne area

of safeguards, causing 2xzreme variations in ‘raguency
and duration of {nspeccions.

vit. Quality Assurancs

Too few QA infractions sccurred %3 warrant aralysis.
SH75
1. Total Infracticns

Infracticons were incurred in SH7S a+ abcut =2 sam
rate as in FH78. The fit%2d relatiznsnis sem.e2n
fnfraction frequency and inspecticn heurs turns sut
to be

A
INF = 1,2 (Insp. 4rs./100).
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The chi-square gocdness of fit statistic shews that
with the excepticn of two stations, an adecuaza fit
{s obtained, but not as good 3 fit as in FHTS

( %2 = 23.0 on 20 of, after omitting Palisaces and
San Onofre). Thus, Z-scores will be calculated
based on the abcve relationship.

{1. Administrative Control

AC {nfractions in SH76 were less frequent and more
hetarogenecus than- in FH76 and so were not converted
to Z-scores.

111. Qgeraticns

After omitting the data from Palisaces and San Cnofre,
the fitted mocel fis:

)
INFop = 0.5 (Insp. Hrs/100)
and the chi-square value obtained is 22.1 on 20 2f.

fvevii. Too few infracticns of these types were incurred
to warrant analysis.

CY76

{. Total Infracticns

The total number aof infractions for the 23 PWR staticns

considered in CY735 was 330 ana total insgecticn time, in
hundreds of nrours, was 252.5. Thus, the averige numier
of infracticns ser nuncred inscection nrs. was 1.27,
which is the basis af the 1ine plotted in Figure 1,
Chapter [I. Thus, Z-scaras for FY78 will Se cased ¢n
the relationsnip

)
INF = 1.3 (Insp. Hrs./1C0).

The chi-square gccdness of fit statistic
with the excesticon oFf Sajisaces, an 2cacua
provided by tnis relasicnsniz (2 = 21.1
Given the consistancy sncwn tetween FH and
this is not unexsectad.

PR

O
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1. Administrasiva Control

Results for AC infracticns were nct cansistent far the
two six-month pericds, Sut broadening the time span 20
the full year provides nore stadility. In particular,
AC infracticns <u neot acpear rslatad %2 inspecticn %‘=a
but are essentially ncmogenecus (after cmitting Incian
Pt. 2 and Palisades, ¢ 2 = 22.2 on 20 4#). The average
number of AC infractions is about 4.0 so this value will
be used as the ncminal value in obtaining Z-scores.

111. (Qperations

The adjustment of CP infracsicns for both FH and SH 7§
data was based on the relationship,

)

INFop = 0.5 (Insp. Hrs./1C0)
For the full year this relaticnship alse grovides an
adequate fit (exclucing Paiisadas, X 2= 20.7 sa 21 &f)
and Z-scores will be based on it.

iv.,v. Enercency Plannine and 2adiglasical Pratecsisn

There were 3o few infracticns of these two types in
CY76 %3 warrant analysis.

vi. Safecuards

Qver the full year, SG infracticns were reascnaszly
hemegenecus, 2veraging azaut & infracticns ser s-aticn
(and yieiding 2 x 2 value of 25.8 2n 22 4¢) s0 Z-scaras
will be based cn 2 neminal valua of 4 $G infracsicrs.

vit. Quality Assurancs

There were toc few QA infractions $o warrant analysis.

Qeficiencias

b.1. FHIS

{. Total Jeficienciss

Qeficiency frequencies, fn contrast to infraciicns, Jo
net appear %0 be asssciated with insgection rcurs. A
chi-square test for ncmegeneisy sncws =has wne variisiza
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{1. Administrative Contral

AC deficiencies are fairly hemogenecus and do not shew
an asscciation with Regisnal OFffice. The average
frequency, per station, is about 3 AC deficiencies and
a chi-square tast based on this nominal value yields
«2 = 23.7 on 20 df, after excluding two staticns, (3ek
;ng Zien. Z-scores will be based cn 2 nominal value of

" {11. Qgerations

Two staticns - Cock and Zion again (rmecall the overlap
between AC and QP total frequencias) - have cutlying CP
frequencias, Sut the remaining are fairly ncmcgenecus

(2 = 30.4 cn 20 4f) about 2n average of 3.3 ceficiencies.
Z-scores will be based on a ncminal of 4 CP ceficiencies.

{v.evii. Deficiency fregquencies by the remaining tyces
were tco small to warrant analysis.

¢. Summary of Resul’s

Table 3 providas a summary of the resylts from the creceding
analysis of ncncompliiances. Recall that a Z-score greatar than
1.0 is indicated oy an A, between -1.0 and 1.0 by 3, anc

below -1.0 by C. Generally, Sut not always, the tcta) Z-sccre
fs an "average' of the Z-scores by tyses. 3Ixcapticns cam scgur
due to unusually large or small frequencias among the tyze

of noncsmziiance for which saparacte Z-scares were net Ssotaired
or Secause saveral scores near a sorderiine can Te2d t2 1

total scaore acrsess the Sorderline.
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Appendix A

Table 3 (cont'd)
Summary of Licensse Performance Analysis: PWR Nencompliance

TYPE OF NCNCCMPLIANCE

Admin. Cper- Safe-
Control atiens guards TOTAL
staticn Peried  INF [CEF INF  DEF INF DEF  INF CFF
FH78 - B A A A
Prairie Is. 1, 2 SH76 - C - 3 “
CY76 3 3 8 3 8 B 8
FY76 8 8 8 3 A
Fort Calhoun SH7§ - 8 - 3 8
cY76 8 A 3 A A 3 8
FY76 3 3 8 8 8
Three M. [s. SH76 - 3 - 3 (o
CY78 ¢ c 8 8 ] ] 8
FH76 A [ (o 8 c
Zien 1, 2 SH76 - 3 - 3 ¢
CY76 8 [ 3 [ 3 3 (o
FH76 B A A 8 8
Kewaunee SH76 - c - C A
CY76 A 4 8 3 A 3 3
FH76 3 3 B 3 8
Main Yankee SH78 - 8 - 3 C
CY78 3 A A 3 B 3 3
FH76 A 8 B A A
Rancho Seca SH76 - 3 - 3 3
CY76 A A 3 3 3 A 3
FH76 (o ~ 3 8 3
Arkansas SH7S - 8 - 3 A
CY7s 3 3 ¢ 3 A c 3
FH75 (s c ¢ C ¢
Coak SH76 - 3 - A ¢
CY76 3 C (o 3 3 3
FH76 A By A 2 A
Calvert Cliffs SH76 - c - - ¢
CY7s A 3 8 C [ ¢ 3
FH7S A 3 3 3 c
M{llstsne 2 SH7S - A - A 3
CY76 A 3 A 8 A 3 3
F478 A 8 A A 3
Trojan SH78 - 3 - 3 ¢
cY7s A 4 3 c 3 3 ¢
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Appendix A

C. Analysis of Licensee Zvent Rescrts /LERs)

The data analyzed, in the case ¢f mylti-unit staticns, are “the tstal
LERs, of the tyces listaa selzw, over the units at a statien. This per-
formance measure is used hecayse examinasien 3f LIR details indicatas that
these events are rescor.ed singly; cne event does not result in multiple
LERs, in contrast to the situation with noncompliances. [n additicn to
considering tata) LZIRs, it was determined that various types, or subcategories,
of LERs could be fdentified. Frem reading the LER files, each LER was
classified according to the following masrix.

Personnel Error Procedural Errer

Operaticns

Maintenance

Env. § Health
Physics

Other tyczes of LI%s, such as compcnent failurss or design errer, are
not incluced in the 2ralysis secause they ire not as reflective is Tizansze
performance. Thus, an analysis can Se ccne of different types of LEZRs,
similar t0 the anaiysis of different tyses of noncompliances. However, tne
fraquencies are smail ancush that LER tyses will enly be consideres for
the yearly totals. PWR 4nd 3WR LZR cata are given in Tables & ane 3,
respactively.

1. PUWRs
a, FH76 and SH7S

1. Total LERs

In both six menth pericds, %otal LERs varied more imeng
stations %han w#nat weuld Se 2xceczed if LI3 fracuencias

were hemoganscus. Furtner examinaticn aF the zat2

indicates the LI? frecuencies 2re associatad with 25e.
Newar stasicns send 22 have Tore LIRs than gicer. Tne



Appendix A
Table 6§

PWR LER Freaguencies
PerspnneT Srror Precedural

Statien Paricd

ggerasions ~Mains.
FH78

1
Yankee Rowe SH76
CY76 1 1

FH76
San Oncfre SH7§

CY76

FH76
Conn. Yankee SH76
CY76

FH76
Ginna SH76

CY7s

FH76
Ind. Pt. 2 SH76
cY76

FH76
Turkey °t. SH76 1
cY76 :

FH76
Palisaces SH76
CY7s

FH78
Robinson SH76
CY76

FY7§
Pt. 3each SH76
CY76

FH76
Ccznee SH76
cY76

FH76
Surry SH78
CY76 4 1
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Appendix A

¢. Summarvy of Results

e A T

Table 7 summarizes the Z-scores calculated for "WR LERs.
Table 7
Summary of Licensee Performance Ana’,sis: PWR LEIRs

Total LERs
Station Persaonnel /
Yankee RAcwe
San Cnefre
Conn. Yankee
Ginna .
Indian Paint 2
Turkey Pt.
Palisades
Rebinscn
Pt. Beach
QOcones
Surry
Prairie Is.
Ft.Calhoun
Three M. Is.
Zion
Kewaunes
Maine Yankee
Rancho Seco
Arkansas
Cook
Calvert Cli#¥s
Millstone 2
Trojan

2. SWRs
a. FH76 and SH75

i/

WERBOWBWOOWEHAOOIWOO >0 e 3
€9 3= 2 00 3= 3 00 U2 L0 ) Q0 ()00 ) U0 00 OU 3 e 00 00 300
DWPFORPBPWOWREOOO >0 00 0o o0 3o
O OWPBRNMUWOUWOOO WO W E 2o > w

{. Total LEZ3s

As with PURs, (IR “recuency shcws a dichotsmy relactad
to age. However, :the s31i% occurs at 2 2i““arent tiTe
and 1s mors preoncunced thin wisth AWRs ang s also ne






tatien

Oreasden

Humboldt

gay

Big Rock Pt.

Qyster Cr.

Nine M. Pt.

Millstone 1

Quad Cities

Menticello

Vt. Yankee

Peach 3ctiam

Pilgrim

Pericd

Appendix A
28«

Table 8

SWR LZIR Frequencies
Perscnnel Error

Procedura! frrer

-~ -
voeraticns

‘.'ac -
iilwe

AV,

5 ~F

. Sceraticns

Haint.

zav,

s el
-

FH76
SH76
CY76

FH76
SH7§
CY76

FH76
SH76
CY7s

FH76
SH78
CY76

FH76
SH76
CY76

FH76
SH76
CY78

FH76
SH76
CY78

F476
SH76
CY7s

FH76
SH76
cY76

FH76
SH7§
cY

FH7 &
SH735
CY7§
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¢. Summary of Results

Table 9 summarizes, Sy A, 8, and C, and Z-sccres for B4R
LERs determined frem the analyses of the srevicus sactions.

Table §
Summary of Licensee Performance Analysis: B2WR LERs
Total LZ%s
Station Perscnnel A Cry
Oresden C ~ ¢ ¢
Humboldt 2ay A 3 A 3
81g Rock’'Pt. 3 8 (w [
Qyster Cr. 3 8 3 8
Nine M. Pt. 1 3 B8 8 3
Millstone 1 3 - 3 3
Quad Cities 8 8 3 3
Monticella 3 A 3 A
Vt. Yankee 3 3 8 8
Peach 8otizm 3 A 8 8
Pilgrim 3 8 - 8
Cooper A A 8 A
Hatch & [ 3 [
Brunswick 2 3 B 3 8
Cuane Arncia 8 8 3 3
Fitzpatrick A A A A
Lacreosse 3 A 8 3

0. Qverall Performanca Yeasurss

In order %o cbtain an overall gerformancs measure, the fadivicual
performance measure l-sccres were combined in the follewing way. Infracztion
and deficiancy Z-scores were combined oy weights in a ratia af 3:1 in crzer
to obtain an cverall scere “2r nencompliances. This scsre was then camsined
in a ratic of 3:1 with the Z-score for LZIRs. At sach stage wnen 3 weigntas
sum {s calculated, the sum is ncrmalized by divicding by trhe square rzet of the
sum of scuares of ~eignts. Apocendix 3 describes a sensisivisy study ¢f the
choice of weights. The cverall perfiormance measures are tanyiatad in
Chapter [II.



Appendix 8
Sensitivity Analysis of Weighting Factors

The overall licensee perfarmance measure, expressed as a Z-socre, is
obtained by taking a linear comuinatisn >f the Z-scores “3r infractions,
deficiencies, ind LERs. Table 1 shows the weights used in this linear
combinaticn and the preducss of the weights, which is the resulting effect
on the overall Z-sccre. Note that the weignts are scaled so that their
sum of squares ecuals 1.0, This {s so that the overal]l Z-score will be
comparable %o the standard normal distribuytion. Thus, frem Tacle 1, an
increase fn ZINF by 1.0 results in the overall I increasing 5y 0.93;
ng; increasing by 1.0 results in a 3.19 incredse in cverall Z; and the
e

ect of Z_2R on overall Z is 0.32.
Table 1
Weights on Z-Scores and Resulting E£ffect on Qverall Z-Scare

Performance easurs Wt 1 Wt 2 We 1 x We 2

Infractions (ZINF) 5/ Vs 0.93
EVARVAT )

Oeficiencies (Zpgr) 1/ V25 0.19

LERs (Zy2R) \VARVA[) 0.32

The choice of wefghts 1s based on fudgments as t3 the relative imocr-
tance which should be attached tc deviaticns from avarage perfarmance in
the three perfirmance measures, 2ind as such is to scme extant arsisrary.

For the s2ke of cimparison, scme alternative w~eights are {1lussrazad in

Table 2. The effact of any cther choice of weights can be readily avalu-
ated by follewing tne farmat of Table 2.

The effects shown in Tables 1 and 2 are in tarms of Z-scorss. The
effects in terms of the frequencies c¢f nancsmoliancas and LIRs are chtained
by recalling that Z-scores are essentially numbers of standard ceviations
above or belcw the ncminal frecuencies. For csunting <ata, and she 3a3isscn
distribution, the standard deviation {s the square root af <he neminal., as
descrited in Agpendix A, ncminal ncneamaitance and LIR freguercies 2re ot
constants, but ratner functions of such variasles as inspecticn neurs, i3e,
and Regignal Office. =owever, scme rcugh averages zan ze used %2 323t an
{dea of the sensitivity of overall I %¢ noncomgliancas and LZRs.

Infraction frequencies, for Scth PWRs and 3WRs averages about 1.3
{nfracticns ser 1C0 inspection nours. Average inssesticn rours for CY7S
was about 1200 hours, s3 the averige reminal frequency of infracsicns is
about 16. Thus, the stancard caviatzion is accus 4. From Tadle 1, znen,
{1t 1s seen that a dacreasa of one infraction will result in 2n incraasa
in overall Z of 0.53/8 = J3.23. Thus, 1% wculd take 2 swing 2Ff at Taast
§ {nfracticns t3 move an overall Z-score frem an A %0 a G, for axamplae.



Alternative Weights on Z-Scocres and Resulting Sf%acts on Cveral]

Appendix
.2.

Table 2

y 4, |

~-te

Performance Measure We. 1 Wt 2 Wt 1 x Wt 2
A 1N 2/ V3 0.85
3/ V10
20eF V3 0.42
ILER 17 V10 0.32
8 I 8/ V&5 0.%4
3 Y10
2087 1/ V&3 0.12
ILzR 17 y10 0.32
C N rJRVE v fr 0.53
0er AVA D 0.32
I ER 7 Y2 0.7
D ZINF §/ Vis 0.89
7 Y2
Zoer / V& 0.14
ILER 17 ¥2 o.M
E 2INF 8/ v&3 0.70
1/ ¥vZ
oer 17 Y83 0.69
s 1/ v2 0.7
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INDIVIOUAL SITEZ RATINGS
Frem The

[E EMPLQYEE SURVEY ON ZVALUATION OF LICZNSEES

Backgraund

This report documents the “Individual Site Rating” sortion of the
“1E Employee Survey on Zvaluation of Licensees" that was conducted in
the fall of 1377. The purccsa of this survey was %2 solicit the views
of employees of the 0ffice of [nspecticn and Znforcament [IZ) on a vari.ty
of subjects related to Licensae Performance Zvaluaticn (L), For severa,
years, [E nas been attempting <0 develcp 2 methed of fgentifying hose
licensees wnosa level of zerformance (as measured princizally, Syt net
selely, by compliance) requires improvement.

A persistent I sta®f criticism of early in-nouse 2f“ores 2 develcp
an LPE methodology was that prepcsed gquantitative rasing scnemes <id net
capture the subjective JJAEments of shgsa 2agional employees fimiliar #ich

the scecific Ticersed activities. This gquesticnnaire was deveisped as cre
#dy of responding to that valid criticism. [n addition 23 asking 3 numser
of questions an the advisadbility and mecnanics 2% csnducting sval.iasisns
of licensees, %ne Juesticnnaire 271sc askad 2act %egicnal resscrdens %3 aval, ass
each of the sitas e was famiifar w#ich in tarms of s overa!’ safasy and
a numter of otner factars. This resort summarizes the resylss of tnose
ratings.

A syrvey instrumenct ~3s precarec and stasissical zalculasions wers
performed ;| + Hay Asscciatas uynder VRC urchase Crders SR-TT-11322 and

-

OR=77-2631. Aftar tne suesticnniaire was deveizped ~i%n siznificans ingus

v

from <he (2 sctaff, 1% was distridutad by i3 t9 all acorecriaca ssas?

memgers 3irecsiy asscciated w#ita the inscestian 3f ocerasing scwer rsactirs,









Figure

OPERATING SITE

Considering all you know 1bout this site, ¥hat averall g

J0W ale You Lunk Lot ute 8

Overall wasfety

Craw 1 line wadicating how sarfe

rou feel thus site i3 i terms of the

la: Sample Rating Page

NAME:

DOCKET NO

. y

i aagery ¢ t? Draw 1 line indicat:n

ting would

you gve

SAFETY

ACCEPTABLE EXCEPTIONAL

ACCEPTABLE

EXCEPTIONAL

astraction
b Admurustrauve controls
' Jperauons
3. Cmergency siannung
) Radauon 2 on ind
JAleTUAITS




Sample Rating Page 2
How weil do you know ttus site and its safety characteristics:

HARDLY EXTREMELY
AT ALL NELL

Are you the rrincipal [aspector for 2 rea

Abdout how many months 1go did you last inspect ¢
The NRC requirements :hat this site must ‘ollow ars

MUCH LESS DEMANDING MUCH MORE DEMANCING
THAN THOSE CF QTHER THAN THCSE OF QTHER
SITES SITES

Have there Deen any changes .o the overall
nange? (Check one)

No change in 1afery it 1ite
2 o Satety siigntly mproved
t —SATATY substantally mproved

Satery siigntty worss

4
L Saferv substantiaily wone

5. Don't xnow
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.]1-

no substantial differences in the average ratings between Regions after
2ach individual's ratings are adjusted %o account for his assessment of the
" typfcal sfta. The means for the thrse large regions (1,2, and 3) are virtually
the same. Those for the smaller Regions (4 and 3) are slightly greater as
are the standard devtations.
Rating information for each of the 45 sites is provided as Appendix
A separate page is devoted to 2ach sfte. As noted earlier, the squares on
2ach safaty scale indicate the mean rating, and the circles indicate the
range of resgonses. The narrative comments represents a paraghrasing of
cbsarvaticns “rom’varicus persons which are not necessarily consistant wish

2aCh other or with the guantitacive rating information at the top of she
form.

This information may be useful not aonly for deveioping evaluation
methodcliogy, but also for providing fnsights into the perceived levels aor
site safaty, specific strengthns and weaknessas 1% 2ach site, cverill trends
toward improvement or degradaticn of performanca, and possidle

improvements in insgection stratagies.
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SITE_ Beaver Valley

DOCKET NUMBER__sg-234

4 ACCERTABL . EXCEPTIONAL
RATING CATEGORIES
QVERALL SAFETY j R - a v
ATTITUDE TOWARD SAFETY < \:\ -
CooperaTION wiTH NRC

- ~—
TECHNICAL COMPETENCE o = -
QUALITY OF DESIGN, ETC. -
ADMINISTRATIVE CONTROL - =
OPERATIONS —

-
———
—
EMERGENCY PLANNING > ‘\\\s{. -
RADIATION CONTROL - S e
SAFEGUARDS e _.,—’;3;;F* a
QuALITY ASSURANCE —3- = ~

NUMBZR OF PEOPLE RATING SITE = 13

FAMiLIARITY OF RATERS WITH SITE (ON 7 POINT scaLz) = 5.3
(1 = HARDLY AT ALL, / = EXTREMELY WELL)

AVERAGE NUMBER OF MONTHS SINCEZ RATERS' LAST INSPECTION = 3
Sr?§ueancv OF REQUIREMENTS FOR SITE (oON 7 POINT SCALE) = £.5
= MUCH LESS DEMANDING THAN THOSE OF OTSER 31723 o
7 = MUCH MCRE DEMANDING THAN THOSE OF QT=ER 3[7=s)

INDICATIONS GF CHANGE [N SITE SAFETY SINCE JANUARY 1877

(]

1 = NO CHANGE IN SAPETY.vvvvvvrvrersnesres
2 = SAFETY SLIGHTLY IMPROVED. v e rvvrvrses
3 = SAFETY SUBSTANTIALLY IMPROVED........
U = SAFETY SLIGHTLY WORSE. . \vvverenernnns
O = SAFETY SUBSTANTIALLY WORSE.+svvvvsrss

111

NARRATIVE STATEMENTS OF CHANGES [N SAFSTY AND CTHER SAF
CONSIDERATIONS

Tf

Scalf is exzerienced. QA controls iaproved. Stalf is izproviag. 3ugs are beisg
7otked out of equizment and adz=inistrative conszsls. 2lan: zasagesmens tas i:pravaed.
Securily 2as Laproved with izcreased Tequiremencs. Scalf $till laaTzizg.
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SITE Three Mile Island

DOCKET NUMBER 50-289

ACCEPTABLE EXCEPTIONAL
RATING CATEGORIES
OVERALL SAFETY v -~ v
ATTITUDE TOWARD SAFETY -
CooperaTION wiTH NRC > °
TECHNICAL COMPETENCE P
QUALITY OF DESIGN, ETC. .

ADMINISTRATIVE CONTRCL

4

tlt

¢

OPERATIONS

EMERGENCY PLANNING
RADIATION CONTROL -
SAFEGUARDS s

QUALITY ASSURANCE

dri\ |
‘\( \ /‘L““\th\.r.#’\qs

NUMBER OF PEQPLZ RATING SITE =

FA?iLIARITY OF RATERS WITH SITE (ON 7 SO[NT SCALE) =
/ = EXTREMELY WELL)

= HARDLY AT ALL,

AVERAGE NUMBER OF MONTHS SINCE RATEXS ' LAST INSPECTION =

Sr?iugsucv OF REG

14

[REMENTS FOR SITE

{ AN
N

{ 7 POINT SCALE) =

5.6

5.5

4.7

MUCH LESS DEMANDING THAN THOSE CF CTHER SITES

/ = MUCH MORE DEMANDING THAN THCSE CF

JTHER $iTES)

[NDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1577
1 = NO CHANGE IN SAPETY. . vernvasnssransord
2 ™ SAFETY SLIGHTLY IMPROVED . vvevrvuoro il
3 = SARETY SUBSTANTIALLY IMPRCVED..,¢vess 0
4 = SAFETY SLIGHTLY WORSE. ivsvrnrnersnrvr9
S = SAFETY SUBSTANTIALLY WORSE:vvvorsvsrr 0

NARRATIVE STATEMENTS OF CHANGES [N SAFSTY AND QTHER SAFETY

CONSIDERATICNS

Ssazion and unis sucerintancents are new.

334 plant of current ganeration.
deficient,

decreasae tecause stard has secome dilutad with the

Security has improved.
Management contral 2curing construction was

Management cantrol. in operations fs strong.
Ticensing of Unit 2.

This is first

Qverall site safaty mnay
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Rock Paint

ACCEPTABLE

IECHNICAL COMPETENCE
QUALITY OF DESIGN

ADMINISTRATIVE CONTROL

-

4

PLANNING

-,..‘c:r.,
wwiti AV e

[NSPECTION

- ‘-

)

UIREMENTS
DEMANDING
DEMANDING

mwmm
oOoOom
ww

s o (D
-4 -4
e
wuwmr
S N

= SAFETY HTLY Ii IBD o 200
= SAFETY TANT [MPROVED
= SAFETY SLIGHTLY WORSE....
= SAFETY SUBSTANTIALLY WORSE
NARRATIVE $7 MENTS Of
CONSIDERAT

Jesign and cperaticn of this early SWR are ral vely uncomplicatad. Plant safa
improving due to continuing impiementaticn A program and imoroving tachnical

capability of staff




SITE 0. €. Cook

DOCKET Numegr__ 59-318

ACCEPTABLE EXCEPTIONAL
RATING CATEGORIES
OVERALL SAFETY Y o o v
ATTITUDE TOWARD SAFETY o—3 o
CooperaTION wiTH NRC P
TECHNICAL COMPETENCE - -(/:»-
QUALITY OF DESIGN, ETC. = -
ADMINISTRATIVE CONTROL - —\\‘ﬁ; 9
OPERATIONS < 2
EMERGENCY PLANNING - ﬁ& a
RADIATION CONTROL + ‘;\ 3
SAFEGUARDS = -
QUALITY ASSURANCE 9*:?ﬂ¥—

7

NUMBER OF PEOPLE RATING SITE = __ 7
FAMiLIARITY OF RATERS WITH SITE (oN 7 Poguv SCALE) = __ &7
(L = HARDLY AT ALL, / = EXTREMELY WELL

7.3
AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTICON =

ST?;NGEMCY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE) =
= MUCH LESS DEMANDING THAN THOSE OF OTHER SITES
= MUCH MORE DEMANDING THAN THCSE OF CTHER SITES)

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JAnuARY 1877

8.1

1 = NO CHANGE IN SAFETY . v evtnvensonsnonss_s

2 = SAFETY SLIGHTLY IMPROVED .+ s vevevsnsro
3 = SAFETY SUBSTANTIALLY IMPROVED..,..0 .0 3
4 = SAFETY SLIGHTLY woase...............MA;___,

S = SAFETY SUBSTANTIALLY WORSE..uvvuvers

YARRATIVE STATEMENTS OF CHANGES [N SAFETY AND OTHER SAFETY
CONSIDERATICNS
Plant has ctandardized Tachnical Svecifications. Resicent inspector staticnec %2
25pr some -ime. Plant has had increasad gcersonnel and aregedura1 grrors in i3
Safety at Unit 1 is sligntly worse Decause clant zerscnnel and management nave
diverted attention %o Unis 2 startup, fire prctecticn, and security. GEvents ire
occurring that would not have a year 350.
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SITE Kewaunee

DOCKET NUMBE

JULKNG T

EXCEPTIONAL
RATING CAT [ES

o
UVERALL
Arfzruss TOWARD SAFETY
rm wa MBC
oPERATION wiTH NRC

b AV

HNICAL CCMPETENCE

ZPERA?::w
:“‘?G:NCY PLANNING
RADIATION CONTROL
SAFEGUARDS
QUALITY ASSURANCE

NUMBER

10)

OoOC
=
M e

n (M
£ £
1

£h )

{
mn-—

-~
- '

"ACOP‘\/

_duaulv
- - . t ’ =M
SAFETY , [ALLY IMPRC

SAFETY [GHTLY WORSE

SAFETY SU TALLY WORSE

4
A

NmEme T
Neog9 I[N

s00d attribute toward safety. Overall, the site nas good operating

lesidant inspectar ~as assigned at tnis site. Plant managament
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SITE Prairie [sland

DOCKET NUMBER___S50-282

ACCEPTAZLZE EXCEPTIONAL
RATING CATEGORIES
OVERALL SAFETY v _-— - v
ATTITUDE TOWARD SAFETY s _;i;; ya—
CooreraTION wiTH NRC - =<:;‘ 2
TECHNICAL COMPETENCE S s
QUALITY OF DESIGN, ETC, PR
ADMINISTRATIVE CONTROL s 3 .
OPERATIONS 5 e —
EMERGENCY PLANNING e ;{i::
RADIATICN CONTROL - -
SAFEGUARDS e ol
QUALITY ASSURANCE = :r/ﬁ .
NUMBER OF PEOPLE RATING SITE = -

FA? IARITY OF RATERS WITH SITE (ON 7 POJNT SCALE) = 48
= HARDLY AT ALL, / = EXTREMELY WELL) o s

3.3
AVLRAGE NUMBER OF MONTHS SINCE RATERS' (AST INSPECTION =

2.3
ST? MGENCY CF REQUIREMENTS =GR SI!TE (ON 7 POINT SCALS) =
= MUCH LESS DEMANDING THAN THYGSE OF OTHER SITe
= MUCH MORE DEMANDING THAN THCSE OF OTHER 3ITEs)

INDICATIONS OF CHANGE IN SITE SAFETY SINCE JANUARY 1877

1 = NO CHANGE IN SAPETY . 0suvvrernnnernnne 2

2 = SAF-TV SEIGH-‘V I”PQCV:JOIIOOQDOIIIII—‘J

3 = SAFETY SUSSTANTIALLY IMPROVED...v.0ss 9

q - SAP.TY SLIGHT Y WORSE.-.........-.---_J__

S = SAFETY SUBSTANTIALLY WORSE..vvvvvress_ 2
NARRATIVE 3T A EM
CONSIDERATIONS

The technical staff is closaly intagratad ~fth gCerations and maintanance; this ~elss
prevent safaty grodliams and provides zood {nfermatian.

ENTS OF CHANGES IN SAFETY AND QTHER SAFETY

-
-
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ACCEPTABLE

RATING C

OVERALL SAFET
Arf'fucs TOWARD SA
COOPERATION WITH |
TECHN‘-A; COMPETENC
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DOCKET NUMBER__30-133
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Sl TE Tro,jan
DOCKET NUMBER___50-344

ACCEPTABLE EXCEPTIONAL
RATING CATEGORIES
Ov v / 9
ERALL SAFETY —o- g;\\ T
ATTITUDE TOWARD SAFETY @

CooreraTION WITH NRC

TECHNICAL COMPETENCE -
QUALITY OF DESIGN, ETC.

& ;j —

ADMINISTRATIVE CONTROL

OPERATIONS

"
”y

a_ e < —
< \ -

EMERGENCY PLANNING

RADIATION CONTROL

SAFEGUARDS —

QUALITY ASSURANCE

& —
s TR
e - —
5 of - >—
s ;f’VJ & -

NUMBER OF PEOPLE RATING SITE =

FA?iLlARITY OF RATERS leH stTe (on 7 PO‘NT SCALE) = __5-4

HARDLY AT ALL,

AVERAGE NUMBER OF MONTHS SINCE RATERS' LAST INSPECTION

EXTFEMELY WELL

3.7
8.8.

= MLCH LESS DEMANDING THAN THOSE OF OTHER SITES
= MUCH MORE™ DEMANDING THAN THOSE OF OTHER SlTES’

ST?;NGENfY OF REQUIREMENTS FOR SITE (ON 7 POINT SCALE)

INDICATIONS OF CHANGE IN SITE SAFETY SINCE January 1677

1

NO CHANGE IN SAFETY:vvvvvvneseeseeees |

2 = SAFETY SLIGHTLY IMPROVED:ssvvavvvvsss S

3 = SAFETY SUBSTANTIALLY IMPROVED........ O
4 = SAFETY SLIGHTLY WORSE...0vvvvvennnses_ 0

5 = SAFETY SUBSTANTIALLY WORSE::ssvvssnss_ 0

NARRATIVE STATEMENTS OF CHANGES IN SAFETY AND OTHER SAFETY

CONSIDERATIONS

Safety slightly improved by equipment upgradin) ind accumulation of operating
exper{ence? AZtive 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.









Changes in level of safety.

Site: Beaver Valley
Docket No.: 50-334

Plant {s 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 a;! gradually being worked out of equipment and administrative
controls.

Plant management has improved.

Increased securitly 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
sti1l 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" 1ist to which they apply their controls.
Improvements in security.
Completion of scartup testing on Unit 2.

Increased attention to procedural adherence and plant cleaniiness 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.



Site: Fitzpatrick
Docket No.:

Take over PANSY appears to be an improvement.
More management attention to operations. Change in operating licensee.
New security procedures.

NAME

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: Indian .
Docket No.: 0-247, 286

2

Much recent IE and licensee management attent
1ealth physics, safeguards, etc.,
upgrading.

Improvements in radiation health controls.
completed an intensive inspection program in rad

changes were made, new procedures provided significant
in management control.

ion -

s improved management attention to factors affecting

Applied considerable in

3 corporate
management that they had




Site: Millstone

Docket No.: 50-245

More safety awareness.
New security fence and procedures.

valuations
distribu

nave been
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power

nf ctio
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inspec
judgment

n findings,

thie

New QA organization seems to be slightly

%

ne Mile Point

M MSA
50-224

Site:
Docket Wo

None.

Site:

Docket No.:

Imposition of new operational
%ysgem has improved safety.

Installation of
permit

sto

rage facility to house
draining of torus.

OA program has been more fully implemented.
new document control center

\

Substantial upgrading of QA has been, and i

Site: Peach Bottom
Docket No.: 50-

oeen
have not

slow to

increasin
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upkeep periods
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and poor

maintenance.

made and design changes
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.orrective 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
corporate management. Improved radfation management at site.

ty in plant management.

ODrift due to lack of management

Needs close attention

1it. Still has growing pains.
assure appropriate improvements are made.

y new plant
‘.0
testing revealed problems that were corrected by management,

ascension ¢t
in hardware and procedures.

Site: Three Mile Island
Docket No.: 50-289
addition of fence surveillance, guard force and

Increased security by
search equipment.

vermont Yankee

Site:
Docket No.: 50-271

Management experience

is increasing.

and depth

Site: Yankee Rowe
50-029

Docket No.:

Issuance of standard Technical Specifications.




>ite: Browns Ferry
Docket No.: 50-259

. . -
Attention to QA principles seems somewhat less

More experience and exposure of plant personnel = improved safety
and operation.

More inspections by NRC
Plant management changes
Improved response to alarms - enforcement meeting
More safety awareness
In fire protection
Site: SrJﬂSdT;'

A

Docket No.

Some improvement
operating staff.

New management and

Management seemed

Cie
21¢ Hatch

Docket No.: 50

Lontinued upgrading

Operating experienc

Lol 1 - » ™
21te xon

Docket No.

Change in Operating superintendent
months.

Site: Robinson
Docket No.: 50-26

Licensee has made increased




Site: Saint Lucie
Docket No.: 50-335

Improved due to increased operations, etc., experience of plant personnel
over time period involved.

Site: Surry
Docket No.: 50-280

One to degradation of steam gencrators.

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 enforrement 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.



Site: Big Rock
Docket No.: 50

-

-

1
|

QA program implementation continuing resu in an improved plant
safety level.

Site:
Docket No. .

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 urity have brought a decrease in attention and review

a
is given. Ffvents are occurring that would not have a year ago.

Improved trainin
Better housekeeping, more attention to detail.
Poor operation, instrumentati

Kewanee
No.: 50-305

QA program

Monticello
No.: 50-263




Improved attention by management toward more timely correction of problems.

Site: Foint Beach
Docket No.: 50-266

None.

Site: Prairie Island
Docket YNo.: 50-282

None.

Site: Quad Cities
Docket No.: 650-254

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.

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,



Site:
Docket

Fort Calhoun
No.: 50-285

Site management at this plant is young
ing their safety responsibilities.

Site: Fort St. Vrain
Docket No.: 50-267

Cable separation, training program, pen

1

mastic on essential and safety
personnel as operation of plant c
Based on an IE inspection the
setpoints of his safety systems
tion inaccuracies are adequately

YU
u unl

Bay

innec
0

1
IS compieted

nave been

~e

+ ehis
nt \putu

Site: Rancho
Docket No.:

Overall plant safety increasing with ex

jetermine that

perience o
and management's understanding and knowledge of n

and they are maturing and recogniz-

ion fire barriers and flam-
Experience of operating

has recently had

to review the
instrument and calibra-
ted the selected setpoints.

far

in

sparger has been

f operations organization

wuclear plant operations.
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JA program improvement.

Completied outage which improved their emergency power capapility
substantially.

Installed emergency diesel generator capacity to carry LOCA oad coincident
with loss of off-site power. Also, constructed concrete shield around
containment vessel.

Extensive ECCS and seismic modifications have been completed.

lation of onsite emergency power capability.

EQuipment improvements in engineered safety features brought about by
operating experiences.

Improving with experience as operating o ' 1 nd management
‘ and

gains nuclear experience.

y
matures

QA program implementation onsite has
problems before they became issues or
NRC inspectors

Fire protection program is being implemented.
Improved attitude toward value of QA auditing and i
measures to correct recurring deficiencies identified
experience.




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.



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
fire 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 significanrt 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 tc 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
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
competent NRR personnel - also tighten standards and codes, and operator
license examinations.



W

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

ecent change in station superintendent - 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.

d - these items combine to cause a lower

ite has three reactors, operating BWR, operating PWR, under
PWR - all are by different vendors - all of different "era" -
g reactors are, relatively, independent (as compared to a
te with the same generation of reactor from the same
r 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 separation and fire protection systems. Rad waste system undersized.

Inter-relationship between diverse units at single site.

ite: Wine Mile Point
ocket No.: 50-224

O w

d fossil people managing and operating this plant -

There were some o]
the nuclear ethic yet.

they don't have
This is a plant
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,

of older design but the early engineering was of a high



Site: Nine Mile Point (Continued)
Docket No.: 50-224

Approach to operations of plant have been conservative.
has been stable

Nine Mile also has considerable operating experience, and a reservcir 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 engineerinj role in maintenance activities.

~
\

r Creek
10
JU=- 4

Security should be upgraded, 1.e., increase capabilities of guard force
and surveillance equipment.

Upgrading of requirements, imposition of environmental T.S.

An early generation BWR age and generation made it different in
inherent safety from taciliti - and facility management has been
than willing to endorse in nciple a comprehensive enageme"'
system - they conform as red rather than aggressively

less

This plant received a poor design review as demonstr
inadequacies, recently found. Plant was built at
active waste and fire protection are inadequate.
separation.

Management at corporate level has a first-hand
level knowledge of the plant.

-

om
-
<

QA program not upgraded to current
Many repeat items of noncompliance.
management!




om (Continued)
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Quality of people (i.e., technical educational level)
a plant and the type of organizational structure
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

scheduled inspections in the next 30 days if significant improvem
were made.

Plant management exhi
inspector access ‘nrJ ~
ne of compliance as re
management controls.

S an appearance of attempting
ntinual escor* - general attitude a

red instead of an aggressive prose

0N -
onv
Q

qu1l

ui

this plant is
problems unless

iing of requirements upon
OA
WA .

Site: Pilgrim
JQLke*

the overriding factor for

manager changes.

Recent change in corporate radiol cal pr cti

being removed. S‘g“*"‘an: impro ents in reduc
worker exposure expected.

ver ng upper level management,
nt

in the country.




Site: Salem
Docket No.: 50-27

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 or poor management or the "normal” failures when new
systems are placed into service.

Design of controls with back-1igh pushbuttons results in operator
data assessment problems, especi: when lights are burned out. Manage-
ment is aware of problem and IE 1lowing up.

New plant - recently completed full power testing - plant still in early

operating phases.

Site: Three Mi
Docket No.:

Pay close attention to performance of newly assigned station and unit
superintendents.

This is the first designed B&W pl f this generation. Construction
was largely accomplis! iitho ssive prosecution of nuclear
management control. ion i nducted under strong management
control.

The licensing of Un 2 1 .77 will have an impact on the site/corporate
staffs. In all pro ity the overall safety may become worse over the
year due to this inc d workioad,

2nd plant in startup places some additional "drag" on operating facility
equipment and manpower.

Site: Vermont Yankee
Docket No.: 50-27]

Have upgraded QA pl vich beceme effective

Frequent changes in plant superintendent
degradation of management controls.

Very clean.

Public interest in events




Site: Yankee Rowe
Docket No.: 50-029

Plant is very small and very isolated - virtually no health hazard to
the public exists.

01d 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 - nor: 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.

They 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.

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 eguipment.



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 perf ance.

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.: 50-33]

Site: Big Rock Point
Docket No.: 50-155

On original BWR - Design, operation relatively uncomplicated. Closeness
of operating staff.




Site: Big Rock Point (Continued)
Docket No.: 50-155

General safety of older plants.
Plant personnel qualifications have improved (technical capability)
monthly.

Site: D. €. 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-1 will never
receive priority at the management level - One should also consider the
manpower availability on site.

Site: Kewanee
Docket 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 absord
costly NRC regulations.
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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.

szf;gtiveness of management controls. Resident inspection assigned

Site: Point Beach
Docket No.: 50-266

This plant is of older design with its management attitudes it would be
above exceptional if designed 1ike present day.

Discipiined staff, well motivated, pride which includes their ability
to positively criticize thc 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.

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 pravides
good information where failures have occurred.

Site: Quad Cities
Docket No.: 50-254

See Zion comments.

The 1icensee 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-
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.
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Site: Zion
Docket No.: 50-285

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
performance and attitude.

Adequacy of training program; number of personnel errors resulting in
significant problems.

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.

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 a
correlation between morale and job satisfiers, I am concerned about
this situation. This concern is due t. the fact that morale affects
employee safety practices more than prowuction.
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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.

Site: Humboldt Bay
Docket No.: 50-133

The other matters I feel are necessary tc 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 Technica! 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
uniformly thru their organization,



e

Site: Trojan
Docket No.: 50-344

Active role of State of Oregun in attempting to regulate this plant
could have an effect on safety - possibility of contradictory require-
ments and demands of federal/state agencies.



ADDENDUM
T0
INDIVIDUAL SITE RATINGS
FROM THE
IE EMPLOYEE SURVEY ON
EVALUATION OF LICEWSEES
APRIL 1978



The narrative statements provided in connection with the sheet for each
site in the preceding section of this report were based on comments made
by the inspectors regarding those sites. The actual comments made by the
inspectors with respect to individual sites are contzined in this
addendum.



Docket No.: 50-334
Site: Beaver Valley

Answers to Question 17 (If a change to safety level occurred, please
describe 1t 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 administrative
controls.

Plant management has improved.

Increased security requirements; i.e., additicnal 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.

Answers to Question 18 (Are there other things we should consider about
e safety of this plant?):

New plant - recently completed ful® power testing.

Technical competence of management personnel.



Docket No.: 50-317
Site: Calvert Cliffs

Answers to Question 17 glf a change to safety level occurred, please
escribe 1t brietiy):

Management became more cognizant of plant operations following an enforce-
ment meeting in early 1977.

Have a smaller "Q" 1ist 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 sther things we should consider about
the safety of this plant?):

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.



Docket No.: 50-213
Site: Connecticut Yankee

Answers to Question 17 (If a change to safety level occurred, please
describe 1t briefly):

Review of inspection findings, LERs, and operating record supports this
Jjudgment.

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

Age of plant.

NRR is backfitting CY in several areas. When this is completed, the
d2sign requirements and license conditions will be upgraded, and there-
fore, overall safety should be improved.



Docket No.: 50-333
Site: Fitzpatrick

Answers to Question 17 (If a change to safety level occurred, please
escribe it briefly):

Take over by PANSY appears toc 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.

Answers to Question 18 (Are there other things we should consider aboyt
the safety of th's 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.



Docket No.: 50-244
Site: Ginna

Anzwers tc Questions 17 (If a change to safety level occurred, please
describe 1t briefly).

Non' .

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.



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 licentee 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 things 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 1imit 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
Ticense examinations.



Docket No.: 50-309
Site: Maine Yankee

Answers to Question 17 (If a change to safety level occurred, please
describe 1t briefly):

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.



Docket No.: 50-245
Site: Millstone

Answers to Question 17 (If a change to safety level occurred, please
describe i1t 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, LZIRs and operating record would support
this judgment.

New QA organization seems 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 ¢ifferent "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 th. r inherent safety characteristics.

Reliability of emergency has turbine, acceptance of the feedwater
injection system as a high pressure ECCS system. Plant lacks & 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.



Docket No.: 50-224
Site: Nine Mile Point

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 g,anf?]:

There were some old fossil people managing and operating this plant -
they don't have the nuclear ethic yet.

See question 6€9.

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 2 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).

Corporate engineering role in maintenance activities.



Docket No.: 50-219
Site: Oyster Creek

Answers to Question |
cescribe 1 ’

If a change to safet

level occurred

Impcsition 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.

QA program has been more fully implemented. New storage facilities,
new document control center becnmes operational.

Substantial upgrading of QA has been, and is, in progress.

Answers to Question 18 (Are there other things we should consider about
tne satety 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 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 have a first-hand technical and working
Tevel knowledge of the plant.



Docket No.: 50-277
Site: Peach Bottom

Answers to Question 17 (If a change to safety level occurred, please
describe it briefiy):

Plant radiation levels have been increasing with time. Design and
staffing of plant appear to have not been capable of handling this
chan?e. 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
produced a tired cperating 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.
Many repeat items of noncompliance. Least safe site in Region I!
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
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 (1f a change to safety level occurred, please
describe it briefly):

Improved corporate management. Improved radiation management at site.

Oue to instability in plant management. Drift due to lack of management
direction.

Refueling outage.

Answers to Question 18 (Are there other things we should consider about
e safety o s plant?):

Generation of design may be the overriding factor for this early generation
BWR.

Have experienced 2 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.



Docket No.: 50-272
Site: Salem

Answers to Question 17 (If a change to safet level occurred, please
escribe it briefly):

Relatively new plant. Stil] 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
the safety of this plant?):

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 or 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.



Docket No.: 50-789
Site: Three Mile Island

Answers to Question 17 (If a change to safety level occurred, piease
describe it briefly):

Increased security by addition of fence surveillance, guard force and
search equipment.

Answers to Question 18 (Are there cther things we should consider about
the safety of t spam‘f‘f:

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 1icensing 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.



Docket No.: 50-271
Site: Vermont Yankee

Management experience and depth is increasing.

Answers to Question 18 nre there other things we should consider about
e 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.



Docket No.: 50-029
Site: Yankee Rowe

Answers to Qgestion 17 (1f a change to safety level occurred, please
escribe efly):

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.

01d plant Tech Specs. New, upgraded QA program doesn't become effective
until 8/16/77. See questions 67 & 69.
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Docket No.: 50-307
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.



Docket No.: 50-325
Site: Brunswick

Answers to Question 17 (If a change to safety level occurred, please
describe it briefly):

Some improvement in administrative controls. More experience by
operating staff

New managemert and experience.
Managemen’. seemed to become more aware of events at plant.

Answers to Question 18 Lére there other things we should consider about
the sa‘ety o s 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
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.



Docket No.: 50-26]
Site: Robinson

Answers to Question 17 (If a change to safetv level occurred, please
describe it briefly):

Licensee has made increased site commi‘ment to QA/QC.

Answers to Question 18 ﬁAre there other things we should consider about
e safety o s 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.



Docket No.: 50-321
Site: Hatch

Answers to Question 17 (If a change to safety level occurred, please
describe i1t briefly):

Continued upgrading of Adm 8 QA control

Operating experience.

Answers to ggest1on 18 (Are there other things we should consider about
e saftety of this p anE?I:

Qualifications of technicians and mechanics that maintain safety
equipment.




Docket No.: 50-269
Site: OQOconee

Change in Operating Superintendent should improve situation in next few
months.

Answers to Question 18 (Are there other things we should consider about
the satety of this plant?):

Qualifications of technicians and mechanics that maintain safety
equipment. Maintenance of test equipment.
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Docket No.: 50-280
Site: Surry

Answers to Question 17 (If a change to safety level occurred, please
describe i1t briefly):

Due to degradation of steam generators.

Answers to Question 18 (Are there other things we should consider about
the safety of this piant?):

None.



(Are there
nt?):

- -

Qualifications of technicians and
equipment.




Docket No.: 50-33)
Site: Arnold

Answers to Question 17 (If a change to safety level occurred, please
dgescribe it briefly):

Improvement in administrative control and QA program.

hew plant super ntendent. 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 enginecering and corporate office.

Answers to Question 18 (Are there other things we should consider about
the safety of this piant?):

See page 13.




Docket No.: 50-155
Site: Big Rock Point

Answers to Question 17 (I1f 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 o s p anﬁ!]:

An original BWR - Design, operation relatively uncomplicated. Closeness
of opera.

General safety of older plants.

Plant personnel qualifications have improved (technical capability)
recently.



Docket No.: 50-315
Site: D. C. Cook

Answer:
descri

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 Qucs§1on 18 (Are there other things we should consider about
the safety of this p an€T}:

One plant in operation the other in startup. Plant using standardized
Tech Specs.

Resident inspector stationed there 74-77.

Design, its newer with greater indepth protection.



Improved training program, and improved QA programs,
Better housekeeping, more attention to detail.
Poor cperation, instrumentation problems.

Answers Question 18 (Are there other things we should consider about

> .
the safety of this plant?):

1.

See page 13.

24
“

See on comments.
U-1 is a 200 MWe plant while U-243 are 800 MWe each - U-1 will never
receive priority at the management level - One should also consider the

-

manpower availability on site.




Docket No.: 50-305
Site: Kewanee

Answers to Question 17 (I1f 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.



Docket No.: 50-409
Site: LaCrosse

Fuel degradation.

Improved QA program.

Answers to Question 18 (Are there other things we should consider about
e safety of this plant?): ey,

See page 13.

Part 115 plant (AEC developmental reactor) small utility - limited
technical staff with minimal corporate backup - difficult to absord
costly NRC regulations.



Docket No.: 50-263
Site: Monticello

Answers to Question 17 (If a change to safety level occurred, please
describe rie ;

None.

Answers to Question 18 t%rg there other things we should consider about

e safety o s plant?):

None.



Docket N -255

Site: Palisades

Answers to Question 17 (If a change to safety level occurred, please
sescribe 1t 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 (Are there other things we should consider about
the safety of this t?7):

constantly confronted by intervention - legal challenge from the

Effectiveness of management controls. Resident inspector assigned 74-77

i 7.




Docket No.: 50-266
Site: Point Beach

Answers to Question 17 (1f 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 1ike 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.: 50-254
Site: Quad Cities

Answers to Question 17 (If a change to safety level occurred, plzase
escribe riefly): eI

Improvement in training program, improved QA program, improved radiological
program.

Answers to Question 18 (Are there other things we should cons' der about
the 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.



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/
carelessness.

Management - union interface and its effect on selection of personnel and
discipline. Attitude and support from support engineering and corporate
management to resclve 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 regarding safety is not strong. Lax operaring
performance and attitude.

Adequacy of training program; number of personnel errors resulting in
significant problems.



Docket No.: 50-313
Site: Arkansas

Answers to Question 17 (If a change to safety level occurred, please
escribe 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 p an1t7§:

Unit 2 which is soon to be operational will be managed by the same site
management as that which controls Unit 1. 1 feel this practice consider-
ably dilutes management control over these plants.

Upgrade technical specifications to standard T/S.



Docket No.: 50-298
Site: Cooper

Answers to Question 17 (If a change to safety level occurred, plezse
describe it briefly):

None,

Answers to Question 18 (Are there other things we should consider about
the safety of this plant?):

None,




Docket No.: 50-267
Site: Fort St. Vrain

Answers to Question 17 (If a change to safety level occurred, please
escribe 1t 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 calib: . -
tion inaccuracies are adequately accounted for in the selected setpoint:

Answers to Question 18 §Are there other things we should consider about
e satety of this plant?): o

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

Answers to Question 17 (If a change to
describe it briefly):

seismic modifications completed during

Seismic modifications have been performed, feedwater sparoer has been
replaced.

Upgrading structures to new seismic criteria.
The plant has undergone an extensive outz3~

)
integrity of the facility to limit seismic dam

"1
r7|

ant shutdown for extensive modification in J

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.: 50-112
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.: 50-285
Site: Fort Calhoun

AnJaertrto 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 res pon51r111?1es

Answers to Question 18 (Are there other things we should consider about

the safety of thls‘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.
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A model was developed for the analysis of the performance of NRC
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 2 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.
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EXECUTIVE SUMMARY
[n order to assist NRC's Office of Inspection and Enforcement in ensuring

the safety of licensee operations, we developed a methodology to analyze

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 interrela

characterizi

licensee performance.

tionships among these elements by
ng 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.

model is applicable to all licensee classes. However, feasible applica-

data available for each licensee category. Currently

NRC files are most complete for operating power reactors.

- rap— 24 . |
are the most complex of all

three o reactors from NRC

considered to be a 'good” performer and one a "poor"
perfoimer. three were alike in terms of age and type of equipment. The

analysis showed substantial differences petween the performance patterns of

the "good" and "poor" performers, especially in the clustering of causally

related events,

In both cases, it was clear that the willingness and abilit
of management to institute prompt and generic remedial measures was a major

factor in performance

ensee Event Reports (LERs) proved

formance indicator in the context of our licensee mode]
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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, nct

~ -

with the data that the operation and structure produce.

Two types of data -

compilances

conducts his operations. By

to analyze the content of the
pability and attitude emerged. We
began to se parent causes underlying the data. Because poor behavior does
not always have severe consequences, attempt to weight data elements.
Neither did we count data elements, in any way. Usi
the content of the data as a source attitude ¢ behavior information
made counting and normalizing unnecessary.

The results of this logy take a non-numeric form. The licensee model

and the way we used the dat illuminate the model's interrelationships
suggested graphic pro - t show behavior over a period of time. We

believe these profiles between licensees while still

-]

. - vy r ' 3 1
preserving their uniquen

lend themselves to NRC's setting a
‘threshold band" above which performance is adequate and below which it is
not. The methodolog it possible to examine specific areas

licensee's onerati
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comprehensive picture to be seen.
and inspector-reported noncomplia

possible to see the inter

actio
al L

We believe that this report presents a valid and insightful performance

analysis methed. 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

1

NRC Request for Proposal.

Section 5.0 sets out our proposed plan of action for Phase
The final section identifies a number of work areas

-ame evident durina the course of this

3se studies in their entirety. Reading the details

P 1} N .4 s AN - ~ " 5 -
give a full appreciation of the meaning of

our methodology.
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2.0 RATIONALE FOR LICENSEE PERFORMANCE ANALYSI

S

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 performarce. 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.

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 gulatic will maintain the risk at or lower than
a level "acceptable" 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 Reguest for Proposal made

clear that the methodalogy 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

S to successfully remedy poor performance.

hile "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. must be a subjective

CEl
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definition, since there can be no fixed threshold of noncompliances or

events above which performarce 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 performance remains closely linked

to regulacory 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

1

pattern rather than a numerical record of lapses from regulatory grace.

Thus, over the first phase of this study, Teknekron's wr.king de-

finition of performance has been:

that show the ability
¢t his operation to min-

safety and to the environment.

Mirina N " 1 ~ : ve : £ 3
Ouring the early part of ve objective of per-
.

formance analysis was to identify “those 1i sees whose level o

performance (as measured principally, but not solely, by compliance)

3

s tud’ sont icted or were inconsistent wit

may require improvement. As t study evolved, no findings of the
t

1S objective.
the

did not include understanding

nor did it include identifying

to compare
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A comparison
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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 Headaquarters Staff

As i1s 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 1s basic to focusing tha 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 ahout
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 classitying licensees into groups.
The “threshold" concept is consistent with the NRC's requlatory mandate

*o require levels of safety that adequately protect the public.

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 wid2ly held, but they indicate that the staff
feels a need to move ahead in devising a workable analysis tool. tearly all
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the regions stressed t abili d attitude

plant manager was a major force in shaping the plant's nerformance.

More than half the regions said that some form of subjective evaluation

should be included; more than half also fel. that repeated noncompliance

was a good indicator because it revealed poor management response.

y of regions supported the concept of performance thresholds
iea of ranking licensees produced several negative reactions.
c

1greement o a n of noncompliances. Some
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Un the more positive side, licensees enthusiastically welcome the concept
of NRC-established thresholds for acceptable performance. The threshoid con-
cept clarifies the relationship 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 leve)

both for their own good and for the good public perception of the industry,

A few other comments illuminate the current relationship between NRC and
licensees. Thc 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 safety. But they also feel
that reduced inspection ¢ffort 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 Ticensees are concerned about t

»
level of performance in the construction stag
difficult for that reactor to be licensed to

culty in obtaining an operating license place

money already spent in construction.
2.3.4 Intervenors

The Natural Resources Defense Council's (NRDC's) feelings about licensee

performance analysis mu placed in the context of its

its position on

53] x
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nuclear power.* Broadly stated, its position is that nuclear power

plants should not be built or ope-ated, 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

NROC 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[4E effectiveness is basic to encouraging adequate
licensee behavior.

In NRDC's view, a fundamental question is not whether performance
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 1icensee 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 perceptions of NRC personnel and on the objectives of
identifying those licensees whose performance must be improved and
aralyzing why one licensee differs from another, we believe that licensee
performance analysis can be effectively used to:

o Allocate I4E 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 cern to the licensees; we also feel
that the intervenor's view should ¢t be a ma;or factor in shaping the

final product. But a cavear is ne wssary: NROC's views may not be those
of other intervening groups.
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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 performance patterns, as developed
through the FPM methodology, cannot themselves be used as the
basis for enforcement action. But once NRC has decidad to bring
an enforcement action on regulatory grounds, licensee performance
analysis can be used as a guide for determining the severity

of this action. For example, a larye 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.

® 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.» 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 NPC efforts dealing directly
or indirectly with analysis of licensee performance. 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 methnds of analyzing licensee performance and, to
sore degree, on the role the inspection process i-self. These three
documents are:

e "A Statistical Evaluation of the Nuclear Safety-Relate’
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.

o "Benefit Cost Analysis of .ne Trial Inspection Program "nvolving
Statistical Sampling Inspection Techniques Conducted at Metro-
politan Edison Company's Three Mile Island Unit 1 during the
Period July 1, 1975 to June 30, 1976." This is an NRC-generated
report, dated January 1977.

12 .
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This discussion briefly summarizes Teknekron's views on these efforts

and shows now they influenced our work

“A Statistical Evaluacion of the Nuclear

Safety-Related Management
Performance of NRC Operating Reactor Licens

ot
ees During 1976"

Thic

ih1s report describes a licensee performance assessment methodology

based on the statistical treatment of noncompliance counts by category,
numbers of LER's submitted, and other measures that are ultimately rombined
into a single index (Z score). Its intent is to arrive at a numerical

rating that realistically reflects licensee performance, 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:

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 of
technical specifications applicable to different licensees
may in themselves affect performance quality. This factor
could prevent uniform application of the methodology.

Licensee performance evaluations expressed as single numbers
(as aggregates of several factors) inherently lend themselves
to the relative ratings of licensees. NRC I generally feels
that relative rankings of licensees are likely to generate
misleading impressions and are therefore und.sirable in terms
of the interests Of both industry and the public.

-
o

J

&
-
!

A relatively high number of LERs may not necessarily indicate
poorer performince: 1t could mean that the licensee is overly
conscientious 1, his interpretation of what is considered

M1
reportabie.

Overall, NRC's development o tatistical methodology has prove

valuable in illuminatin specific to this approach,

—
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others that are largely independent of the particular evaluative method
used. One of these latter factors is the effect of performance assess-
ment on the licensee (will it motivate him to improve the quality

of his performance, 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 commentary 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 performance (an understanding of the reasons for performange
quality, as well as performance 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-
formance. But the concept of the TRW report of great value to our study
was that licensee performance reflects a combiration 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 metivation into
action.

The TRW report presents a graphic display classifying licensees who (at
least theoretically) possess different attitude/capability combinations

into four quadrants of "performance space.” One quadrant represents

Ega Teknekron, Inc.
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good attitude/high ability, another gond attitude/low ability, and so

forth. In TRW's study context, this classification helps identify
the forms of NRC enforcement/incentive actions that are appropriate to
the attitude/capability combinations licensees exhibit. TRW's classifi-
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 "performance space" concept by attempting to use performance

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 Jul 1, 1975 to
June 30, 19/6"

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 u

e
~

The Statistical Sampling Program (SSIP) was conducted as an experimental
project to determine whether it was feasible, through the use of a
statistical sampling inspection methodology, to establish confidence
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:

e Since the SSIP relies primarily on rocord audits and
hardly at 2ll on direct observation, an inspector might
miss an important safety-related ncncompliance item.

¢ Random sampling does not give the inspector an adequate
overview of the cuality of the licensee's operation.

Teknekron, Inc




e The SSIP is not cost effective. The average number of man-

days required to identify a noncompliance are about 50% higher
than under the reqular 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




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 performance. We discuss in detail the types of
data available, and how our methodology uses the data. There is a brief
discussion of how performance 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 impiemented 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

-l
e The methodology should use a

vailable data where possible and should
permit other data to be readily

obtained.

The methodology should be easy to apply.

The methodology should be free from ambiguity, both
and in interpreting results.

using data

The methodology should use data that are related to reflect
safety factors.

The methodology should not strain NRC's resources.

—
JSeTuiness

¢ The methodology should

both absolute
and relative analysis
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The methodology should permit improvement - for both tho licensee
and NRC - to be assessed from one analysis to the next.

The methodology should reveal patterns of compliance and
compliance.

The criteria for practicality generally concern whether a method is
feasible to use. But as this study proceeded, it became clear that the
results of the analyses will be released in some form to the public; feasi-
bility must also consider whether the analysis method is acceptable to tre
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 ar 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 permits licensees in a given class to be
compared on the basis of "better” or 'worse,” but it is not designed to
provide relative numerical ratings.

3.2 THE FPM MODEL

Performance is fundamentally grounded in the structure and operation

of the licensee. We developed a licensee model to distinouish between
"good" and "poor" performers and to gain insight into why cne licensee
differs from another. The structure of this licensee performance
analysis model - the FPM model - is comprehensive and applies to

the most complex category of NRC licensees, the operating pawer reactors.
[t can be modified to apply to other licensee classes as discussed in
Section 3.4.1.
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Figqure | 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 represent the external indicators of performance quality - noncompliances,
LERs, and other inspection findings. In causal terms, the interrelation-

ships within the rectangle 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 performance 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 impact 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 precise
meanings:

Fa\:i 11 ty

This means the physical plant in foto, including not only the reactor
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.
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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 information 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
ail information and data that requires a "hands in" 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 avenue through which management can implement
its responsibilities for acceptable facility operation.

22
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Arrow 3

Arrow 3 represents the flow of information from personnel to management.
Much of this informztion relates to the state of the faciiity 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.

Arrow 5

This arrow carries facility information and data directly to management.

In general, the information transmitted via Arrow 5 is included in the
informat‘on carried by Arrows 2 and 3; Arrow 5 represents the independent
rheck 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,
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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-
relacted. The system codes are the first two letters of the Nuclear Plant
Reliabitity Data System codes, providing a potential linkage between this
system and the LER file.

Content of LERs - not their potential ronsequences or guality - is of
major importance in revealing licensee action and attitude. Item 10 on the
LER form 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 cr 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 possibie, 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 common 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.
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causes, for use when ro other category is applicable or the cause cannct
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 determining the actual cause
of an event. The description includes the root cause of the problem, if
known, expanded information 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 information 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

ga‘ned 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
provide coded fields for this information, 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-
formance 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 the LER file for most operating power reactors is
certainly sufficient for use in evaluating their performance. OQther 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 guality 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
wrilten 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

Ticensee; 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: 1is there an entry in all required places and is it of the correct
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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).* 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 reascnably
related in time mey indicate either the failure of personnel to follow the
established procedures, the absence of those procedures, or that plant
management's QA program permitted the installation of inadequate components
ir the first place. The FPM model's stress on the content and common crigin
of events eliminates the problem of reporting personnel and management
error as component failure.

Area of Concern: Differing Technical Specifications

Some NRC personnel also feel that certain licensees report more events than
do others because their technical specifications are more numerous or nore
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, violaticns 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

*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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. 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 generally
are less related to plant operating safety than are violations
of technical specifications applicable to major facility safety
and palance-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 in
obstacle to meaningful comparison of the performance 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 the differences in
licensee attitude toward LER reporting. Conversations with licensees
leave no doubt that some follow 2 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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For each case study, Teknekron reviewed the NRC Lice-see Event Report
file (the LER file) from the perspective of the FPM model described in
Section 3.2. Using the FPM mode! places two essential requirements on
collection and analysis of LER data:

The FPM mode. yields patterns of performance over time, so

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
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.

1s to be assigned to Facility, Personnel, or Management.

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 mode]
elements and the existing LER file "Proximate Cause Code"
definitions.

These requirements, together with guidance implicit in the
provided the basis for our review of the LER file for each
Our use of the LER data involved two processes: first, an
and translation process to bring the LER data into the FPM
and second, the analysis of that FPM data domain to reveal

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 performance 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 determine patterns

in this response, events must be reviewed in the light of their common

point of origin. The common point of origin of events within a licensed
facility is at the facility system level, and event report data are coded
into the LER fiie 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:

a2
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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 A1l actions falling within the M
purview of management responsi-
bility, excluding "hands on"
operation of the facility.

B Personnel Error A1l actions and responsibilities p
accruing to those with responsi-
bility for "hands on" operation
of the facility.

£y
o

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/Other A1l events which are not related 0
to a failure of management, per-
sonnel, or the random failure of a
component. These events are
unimportant co the Teknekron
analysis and are grouped and
designated as such,




B System: This establishes the common point of event origin
w!tﬁ?n the facility and provides a sensit‘ve parameter for the
isolation of performance patterns.

@ 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).
o Teknekron “"Event Responsibility Code": This allows a deficiency
in performance to be assigned to one of the FPM model elements.

One the data are in this format, they have been transferred into the FPM
data domain and are _in a form that allows meaningful analysis and identi-
fication of performance 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:

o the similarity of involved ~omponents
[ the similarity of :»4 relationship to subsystems, and

4 the similarity of human response and involvement

a4
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If any of these cues was common to two events in a system, these events

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 subsequent 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 b

the fundamental event cause and apply generically the lessons and information
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 establishing
systematic management deficiencies, and

maximum sensitivity to detect the character of "good" and "poor”
licensee performance--since an abrupt end to a serfes of causally
linked events establishes positive licensee management performance.

t 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 determines 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.

@ Teknekron, Inc.




*fte:
componen
to searczh for

0 data may yield a

different from the when they were trans!

across” into the FPM data domain. These differences are

A marked increase of events coded ERC-M, which
classified as ERC-F.

A marked increase of events ed ERC-M, which
classified as ERC-P,

The identification of causally linked groups of events within
systems in which codes ERC-F were changed to ERC-M.

from the analysis of the
Conversely,
is also an indicator of performance. The
performance are manifested on a system basis
analytical technique; these patterns should not be presumed tc 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 Causa

To demonstrate analysis of ti 'M data
mentioned cues to find causally linked
from the case studies in Appendix A. he fi set of causally link
events occurred in the "Containment Isolation System" of Zion Unit 1

When reviewing this excerpt, note the following:

The similarity of invnived components--solenoid valves

The similarity of and relationship to subsystems--the fail

o ¥ X i<

of each valve is linked to the instrument air supply

@ Teknekron, Inc




' ¥ .,»7' nent -+ e 1+~
1gentit S :pinj due to a valve stuck

‘crud and rust. ine secor ind subsequent e

i -
venis were

"impurities in the instrument ai: stem" and

"varnish b

One year after the first event--37d six events later--the licensee

stated that new equipm was being installed; however, it is not

clear what the new equipment was, since there were two subsequent ~
events.

The date of the causally

The licensee identified the cause of the 4-07-76 even: 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 (sol ! ury with the same stated
cause as the 8-11-76 event ("“varnish il 3 » 1-23-77 event (solenoid
valve failure) identified the same on as the 8-11-76 event;

the stated cause was impurities in the instrument air supply. The 4

5-7
nsee

all respects, the lic
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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 performed 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 iicensee sought the broader implications of the specific event
(possibie contamination of the instrument air system) or considered generic
remedies (cleaning {mpurities 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 information gained in the

first event and to conclude that an inspection should be performed to
detarmine

1) if the cause of the crud and rust on a valve in the closed syscem
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 th 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" performance.

A second example will further illustrate code changes. The following set
of events occurred in the "Reactor Containment System" 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.

@ Teknekron, Inc.




Date (Licensee Code/ERC)

5-04-76(P)
8-25-76(P/M)
10-23-76(P)
3-16-77(F)
§-29-77(P/M)
12-09-77(F)

o . :
On the basis of our review, events on 5-04-76 and
the result of isclated personnel error. But

and 9-29-77(P/M) apg . be ¢ 11y lini
{ appear to be causally linked through apparent management

o develop and implement administrati

for the auxiliary

enartal 1 :
special ventilation 2z« the ) 25
) e, the report he 8-25-76 event, the

identified

- N e | N ) 5
control as being partly responsi-

the event. The 9-29 event s

eems .

=Y,

d from a less

& adm

heen

ing pro

cordine

event group demonstrate

far n i~ g

for generic event

3 demonstration of
in responding

. .
) events
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Suppressors” system* for Point Beach Unit 1. 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 faor
the potential impact of the generic event cause on other plant
systems, and willingness to apply a generic remedy to a potential
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-
tabie 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.

50
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.3.3 Noncompliance Data

w2
(P8}
(W )

.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 enforcemert actions conducted by [&E.* The system

provides input to the Rainbow Books, which summarize 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
covering 38 fuel facilities, and 4,737 reports are shown for the roughly
9,600 materials licensees,

The 766 system is really a dual sys
=

the status of the inspection and enforcement program as applied to a

A

particul>r licensee. The information contained on form 766-S, shown in
Figure 8, is more valuable for licensee performance analysis. The infor-
mation on the 766~S 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 form. The computerized 766 file has 'xisted in its presen
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
ase 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

» < Teknekron,inc
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Since this change does not affect the information now in the file, the

description here is based on the forms and instructions effective November
1977.

The November 1977 revision made four changes in the 766 form. It identified
which shift conducted the inspection (block 1), whether an enforcement
conference was held (block L), the date an immediate action letter was
sent, if any (block Q), and who performed the inspection (the resident
inspector, perf.rmance 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 common cause that the licensee
has not adequately addressed. But its current usefulness is hampered by
the lack r definition of "repeated noncompliance" and by the differences

in indivia ‘nspector's knowledge of the compliance history of a particular
plant.

766 Data Elements Used in Licensee Performancz 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 form 766. The
license number that also appears in block A is potentially useful in
extracting ¢ 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

¥ 32| Teknekron, Inc.



nekron,Inc




Teknekron




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 caus
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 uv.,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:

" Teknekron, Inc.
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TABLE 4
766 FILE CAUSE CODES AND EQUIVALENT TEXNEKRON EVENT RESPONSIBILITY CODES

NRC 766 FILE TEXNCKRON EVENT FILE
Primary Cause of Violation (ode Definition Definition t bl
< Improper or Inadequate Design Al) actions failing within the L]
purview of management responsi-
'] Improper or Inadequate Construction bility, exluding "hands on*
operation of the facility,
13 Improper or Inedequate Maintenance
c Insdequate Plans or Procedures
M Inadequate Managemont
J Poor Housekeeping or Arrangesent
i Sefety Devices Not Provided
L] Personnel -~ Poor Selection or Improper Training for the Job
1 Personnel - - Insufficient Supervision
-
» ¥ jmproper or Inadequate Calfbration A1) actions and reponsibilities ’
» accruing to those with responsi-
" Safety Devices Not Maintained bility for "hands on* operation of
the factility.
N Operator Error
P fFatlure to Follow Procedures
S Personnel -~ Carelessness
X fquipment Fatlure or Faulty fquipment The fallure of a component or system ¥
within the facility not caused by
personnel or error in the maintenance
or operation of the facility.
A Unavoidable -~ Inherent Risk of Job which Could Mot Have il events which are not related 0
Been Reasonably Foresecen or Prevented to & fatlure of efther factiity
sanagement, persoanel, or the
] Unavoldable - Lircumstances beyond Control; e.9., random fatlure of a component &
Natursl Couses . unimportant to the Teknekron analy-
$13 and are grouped and designated
w Causa) Factor Mot Determined % such,
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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 1
and Prairie Island Unit 1, while unique to those licensees, are relatively
similar in density, magnitude, and periodicity.

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 pro‘iles

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 l&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 1 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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TABLE 5

SUMMARY OF COMPARISON OF 766 FILE DATA AND ASSOCIAIED INSPECTION REPORTS FOR 1976 AND 1977

Point Beach Unit | Prairie Island Unit 1 Zion Unit )

Disagreesent/ambiguity between [AF 123 202 9
inspection report and 766 file non
compliance cause code
Disagreesent/ambiguity betwcen J66 file
nonconpliance cause code and 766 file
enforcesent text
Roncomp | lances associated with
irspector cues (as percent of total
noncompl fances)

LERs

Licensee identifled fteoms

Tatal
Roncomg H fance resudies [ a8
percent of total noncomp!iances)
suggested by licensees in

Inspection report 45

Followup letter Jis 2%
Licensee action on previcusly tdentified Always complete Complete (1 exception) Deficient in one or more |lems,
enforcement (tems 708 of the time this was reviewed

by Inspec: r

Repeat noncomp! lances 5 (in 1976)

Serfous events due to human error

'UOINBUNSL

1
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Relationship of 766 File to Associated Inspection Peports

The level of disagreement 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 gathar 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 noncompliunce 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
noncompliance. In most cases, we had to use the associated inspectian
report to gain insight into the cause of a noncompliance. However, we
found strong agreement between the 766 file enforceient texts and the
summaries of the noncompliance items in the inspec*ion 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
supporting detail. A study to determine how inspectors use these codes
cor.id 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 forms in the regions, and the inspection

report is prepared simultaneously. A “"stratified" statistical sampling
program on a regional basis is required to determine the precise level of
agreement that actually exists between primary 766 file data elements and
associated inspection reports. This program would permit 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

he way in which the information is handled.

Ef] Teknekron, Inc.
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304
1032
v bl
Total N/C's
1976 6 10 37
1977 10 8 31
Overai! Result
N/C's per
Module Hrs.
1976 | 2.2 4.1
1977 2.6 1.3 3.0
Total jue to
1NSPL
1976 5 7 127,y
197 8 4 194/
1976 1.0 1.9 ed
1977 2.1 0.7 1.8
NOTES
(1) Does not include time or noncompliances related to physical protection.
(2) Inc) 5 S no omoliances fn hich anarts 1=y "t i1ak1 Thaoco
(<) inciu > 51X noncompiilances or which reports were not available. inese
noncompliances were not related to physical protection: including them as
i ! ives maximum weight ‘
3)  followup of 1 ved,
resulting from er uniformly
10ns time these 1tems was
79
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performance through the inspection process, even using cues, appears to have
lagged the timely performance shown in the LERs. The inspection process
also appeared tc have no 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 form may lack the sensitivity or direction needed to foster
licensee performance analyses that are both accurate in terms of quality

and at least approximately correct in terms of magnitude.
Relationship of the Licensee to the Regulatory Process

Ideally, the iicensee/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. t 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 welfare, 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 tie regulatory agency
obligates him to:

1) operate his facility in such a way that he viclates 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.




The concepts set forth above are expressed in extremely general terms. I
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 performers" and "poor
performers."

Although the licensee is obligated to minimize the frequency of his
departure from operating license conditions (in the case of the "perfect
performer" this departure would be zero), it is inevitable that "good
performers" as well as "poor performers" 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" performers. 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 performance (particularly managerial per-
formance) 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 immediately
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 performance indicator,
Table 5 shows that recurrence is far more sensitive. Table 5 shows that

all three licensees are similar in ‘heir r:adiness to suggest remedies

to noncompliance items. But whe~ 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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in 1976 at Zion Unit 1; Point Beach Unit 1 and Prairie Island Unit 1 had
no repeat noncompliances.

The record of licensee action on identified items in Table 5 supports

this. Point Beach Unit 1 actions were always comple*e, and with one
exception, Prairie Island Unit 1 actions were also complete. But at Zion

Unit 1 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
performance indicators are consistent with the licensee performance patterns
developed from the LER data.

Ava.lable Licensee Performance Indicators

3ased on the previous discussion, these indices provide a context for licensee
performance:

e Percentage of noncompliance items identified due to inspector cues
(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 tc the inspection process.

e A "stratified" and regionalized sample to determine 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 performance evaluation.

Once this contextual information is available, useful indicators of
licensee performance are:

e Licensee action on identified noncompliance items. This indicates
actual licensee willingness and ability to comply once the problem
is identified.

- Reg%at noncompliance items. These reflect licensee ability to
implement changes to and maintain the program.

- Teknekron,Inc



o 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 tota! reported event, 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 UMMARY OF THE THREE CASE STUDIES

We have illustrated our use of the LER and roncompliance data with examples
from the three case studies. From the outset of this project it was clear
that case .* '.s were necessary to empirically test the validity of the
chosen approach. Since our approach was to develop » comprehensive model
and procedure applicable to all classes of licensees, we chose to perform
case studies of operating power reactors to test the FPM model, methodology,
anc r~rformance 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

To eliminate any possible regiunal 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

curve" effect 4, ~ destroyiny meaningful comparison and pos:ibly 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 NRC
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 performance category (“poor" and "good"). It also offered
the chance to gain insiyht into underlying causal factors associated with
the dicic*omy of performance.

For these reasons, we selected Z .n 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 1 were considerable. Region 3 felt

that we should consider studying a third performer with reporting requirements
and technical specifications similar to Zion Unit 1, and suggested Prairie
Island Unit 1. Consequently, we studied cthree licensees--Zion Unit 1,
Point Beach Unit 1, and Prairie 'sland 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 caleundar 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.

85
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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 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. Performance
profiles and supporting data sheets help the reader gain insight into the
foundations of the case study effort as well as an appreciation of the
study details.

Summary of Case Study Conclu-ions

The FPM model and meth.dology, using existing LER and 766 file data,

appear to have both tne capacity 2nd 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.

We found the LER file data essential to gain.ng insight into why the licensees
perform 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 performance indicator than we had anticipated
at the start of our work. The cause codes in the data file are not precise
and their use someties 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
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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 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 17. The LER perforrince
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 permit comparisons that have until now been
difficult.

Finally, we found that comparing the LER profile and noncompliance profile
fpr a 1icensee 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. ~‘ance profiles are apparent, and the
LER profile continues to show high levels of human error. Figures 19 and
20 show tne profiles for Point Beach Unit 1 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 Performance Appraisal Team (PAT) Program
are reasonably firm, the actual activities PAT will perform to meet those

89
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goals are not. Licensee Performance Analysis seems to have substantial
links to PAT,

PAT has a dual purpose--to provide national perspective in analyzing
licensee performance and to assess the effectiveness of NRC's own inspection
program. At this time, PAT personnel have begun to devise the methodology
they will ise in Phase I of their program. Phase I is to include a
subjectiv. 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 performance quality of each power reactor they visit.
PAT will use these eva!iations and other factors, such as the number of
noncompliances, to arrive at a subjective evaluation of each plant.

Using the FPM model and the licensee performance analysis methodology can
augment or replace the subjective evaluation of licensz2es. At a minimum,
it should serve as an input to the PA, program. Performance analysis can
also serve as a too! for evaluating the effectiveness of the inspection
program in improving the performance of individual licensees. [t is clear
that the NRC regicns 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. Performance analysis through the FPM model can help determine
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 NRC should improve

the licensee's response: this is practically a definitiun 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 performance requires improvement.
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The most obvious possibility is to place an interactive computer terminal
in each region and at PAT headquarters, where personnel could immediately
see the current performance profile for any licensee. The data hise would

be continuously and automatically updated through links with the LER and
766 files.

The "Rainbow Book" format is a second possibility. Figures 2la-c offer
one possible format.

3.6 APPLYING THE MODEL TO EACH CLASS OF LICENSEE

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 cuaplex
licensees (materials licensees). The FPM model represents the "general®
Ticensee to ensure that consideration of possible performance indicators

would be both systematic and comprehensive.

Applying the FPM model to operating power reactors, we found that the model
offered insight into the reasons for performance 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. ng
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."

% Teknekron, Inc.



LICENSEE PERFORMANCE ANALYSIS - 1976 and 1977
Point Beach 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 performance of any class of licensee depends on:

B the availability of necessary data, and
- the availability of manpower resources to perform the analysis.

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 performance
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 performance of each licensee in this class.

Reactors Under Construction

For the 51 sites on which 93 reactors 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 form (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 revorts in reactors
under construction per year. This data density is prot:“ly adequate for
performance analysis, keeping in mind the caveats of Section 3.3.3.2.

" Teknekron, Inc.



Test and Research Reactors, Fuel Facilities, and Materials Licensees

For the 93 test and research reactors, there are data from 247 inspection
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. JThis data density is adeguate 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 cembined. Most of these LERs are for the 93 test and

research reactors and the 38 fuel facilities, producing an average of

.5 report per year for those 131 licensees. The data density is inadeguate

for performance evaluation for these classes of iicensees.

Te summarize, we believe it is possible to perform meaningful two-dimensional
performance 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

reasons for that performance.

100 -
37 Teknekron, inc.



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, sufficien: 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 1nspection
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 ha:z in the past considered statistical
sampling to deteniine 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 c¢f 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:

e The performance of a licensee class in terms of what percentage

is represented by each profile--the establishment of "class
performance groups."

® 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 cttention. It will also
permit 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 whether 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:

= 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.

(] Our study to date indicates that licensees whose performa.ce
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 contr (. This inference could
prove helpful to NRC through alerting the agency to the need
for appropriate action.

w NRC must have an effective enforcement program, and the per-
formance profiles can be used to establish a context for
determining the severity of sanctions when noncompliance occurs.

] 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,

102 -
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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 shouid

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 "rainbew 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.

o The relationship between the evaluation 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.

Response: LERs are indicators »f “out-of-bounds" operation;
thus analysis of their content can provide insight
into potential safety problems.

® NRC's requlatory authority. Those evaluation methods proposed for
near-term application must be consistent with NRC's existing
regulatory authority. For example, it may not be appropriate

103 -
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to evaluate licensees on the basis of commercial productivity
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 expand:d will
be identified.

Response: The FPM methodology can be fully applied within tne
current scope of NRC's regulatory authority.

Analytical depth. For any class of licensees, the appropriate
Ievc‘ o% analytical depth permits identification of actual

differences in licensee performance. While these insights may

derive from a relatively simple, aggregated analysis of summary
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 jatterns 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.

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 implied
above because its purpose is to achieve both a temporal
assessment of the licensee's performance patterns and
an insight into the reasons for the shapes of these
patterns.

Data considerations. In quantitative evaluations, the lack of
suitable data may 1imit 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 stuaies 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.
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e 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.

e Uniform application. The population of NRC licensees will be
partitioned into homogeneous groups for the purpose .r evaluating.
their performance. Evaluation methods will not diccriminate
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 performance in specific 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 ;grfonnance. The evaluations will
consider a licensee's performance both in comparison to that of
other similar litensees 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 MWeighting. 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 permit 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" performers 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:

1)  Trojan

2) San Onofre 1
3) H.B. Robinson
4) Indian Point 2
5) Oconee 1

6) Browns Ferry |
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 1 work has demonstrated that 3 far more complete and searching study
of licensee performance is essenti:! if an event or combination of events
is to be viewed in a meaningful pe <pective. It is for this reason that
the remaining case study effort wiil 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 Il 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
performance profiles may reveal indicators of the probability of future
event occurrences.

The complete description of work performed in Phase II, together with analyses
and interpretations of the case study findings, will be provided in the Phase
I1 report. This report will deal primarily with specific licensee analyses
rather than general methodological cunsiderations.

5,2 PHASE II REVISED ESTIMATE OF EFFORT

Even though, ac explained above, the Phase [I work effort to be performed exceeds
that originally envisioned, we believe that the work can probably be
accomplished 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 make it difficult to predict the aggre-
gate Phase II level of effort with precision.
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the total available data for the remaining seventeen
to be quite large, we would seriously consider its re-

[ P 4 P - d o ~ |
Oy computer, as was discussed in o riginal techni-

it 1s expected that a Judgment will be made early during the

work period regarding the benefits and costs of this approach. The
ject Officer will be immediately informed of this Judgment and its impli-

cations for project resources to allow him to come to a prompt decision.
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6.0 RECOMMENDATIONS FOR CONSIDERATION 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 performance analysis or to NRC's inspection program. In virtually
all cases these areas could not have been precisely defined prior to

the performance 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 preiiminary results with I3E staff personnel, it is clear that the

recommendations summarized below address agency needs that are coming
inte sharper focus:

The recommended study areas fall into two categories:

Direct extensions of the current effort: These work areas address
necessary refinements and expansions of the licensee performance
analysis methodology already developed. They also include
applying this methodology to earlier phases of power reactor
operating history tha. have baen considered to date.

Supplements to the current effort. In a strict sense, these topical

areas fall outside of licensee performance analysis as a methodology,
since they relate to the formal structure and the practica

implementation of the NRC inspection process.

6.1 DIRECT EXTENSIONS OF THE CURRENT EFFORT

Work Area 1. Data Quality Improvement for L.censee 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

1ts fullest capacity, it is essential that these data be made available to
the licensee performance analyst in a form that permits 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
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the NRC 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 I4E as to whether an LER is required, especially when the
severity of the event in question is marginal.

We recommend that both the LER and 76A reporting formats 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
ower Reactors

In Section 3.5, we discussed the relationship of the FPM methodalogqy 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.

Autcmation of licensee performance analysis will serve [&E interests in two
key respects:

e It will relieve scarce personnel rescurces of the burden of }
generating and interpreting performance profiles by "hand and eye.

o Uniformity of pattern interpretation will be enhanced by excluding
variable human judgment.

This work area cannot be implenented until or near the conclusion of the
previous work area effort.
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Work Area 3. The Data Availability Problem (Licensees other than Operating

Reactors)

As explained in Section 3.6.1, the FPM model s 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
1.6.2), 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 recearch
reacticrs, 295 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), thz LER data for
licensees other than operating reactors is not adequate to permit meaningful
performance analysis.

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
Tikely that the density of inspection reports for those licensee classes

in which it is now low can be materially increased because of l4E 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 Immature Operating Power Reactor
Licens es

It is a matter of common knowledge that personnel performance tends to
improve as a new task is gradually assimilated and mastered. The rate of
improvement in new task performance with time can be graphically shown as

m

| Teknekron, Inc.



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 assuze that the level of risk presented by newer plants
(varticularly 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

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, 2 point often well-
removed from the actual event occurrence. The schedulinu of the modules

makes the noncompliance data in the 766 file reflect a time-dependence that is
nct inherent in the events, but in the program. Testing the 766 data against
*ae model pointed out how certain aspects of the current inspection 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 inspectiocn
process in principle and the particular form in which that principle is
implemented. For this reason, we propose to consider elments of program form

112 B Texnexron,inc.
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our choices with Region 3 management, it was mentioned that the differences
in technical spacifications and reporting requirements between Zion Unit 1
and Point Beacn Unit 1 were considerable. Region 3 felt that we should
consider studying a third performer with repo-~ting 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 apy..ciation of the types of insights each

data scurce 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.

Eig Teknekron, Inc.



A

Review of the LER File for Prairie Island

Ouring 1976 and 1977 as shown in Table A-]

on page A-11. The ustained an extraordinarily large
number of events in comparison to the other 21 systems. These 21 systems
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 2]

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:

ne other with four events) in which causally linked events were related

ide)
e

failures in human perfor

The licensee attributed
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remainder to cause code
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Ultimate Meat Sink Facilities

Eight .vent reports were associated with the operation of this system. The
results of our review produced a reclassification of five events from a
licensee-icentified 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 design inadequacy,
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 13-month period. The date on
which they occurred, tcgether with the Event Responsibility codes assigned by
the licensee and by Teknekron, are:

Date (" icensee code/ERC)
1-21-76(F)*
7-01-77(5/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 rusponse as "binding of the actuator shaft in its bushing.

A1l actuators will be tisassembl2d and inspected at the upcoming refueling

*1f no change in code occurs, only the licensee ciuse code is giver.

-4
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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 che 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

~ 'st 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 frun the opera-
tion of this system after 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 cperating in the "noise" band
of event data. The bottom display shows component failure as a function of

Teknekron, Inc.
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Table A-1 (cont.)

LERs BY SYSTEM AT PRAIRIE ISLAND UNIT Y - 1976 and 1977

Other Engineered Safely Engineered Safety Feature Alrborne Radioactive Monit- Reactor Containment Station Service
Systems Instrumentation System Instrumentation toring System Instrumentation Systes Mater Systems

Feature
}-08-76(0/F) 4-24-) ) 5-04-76(P) S5-11-26(P)

11(¥) Te(P/n) 6-29-76(F)
16(P) 2-25-17(F)

yriore)'?

Chemical Yolume Control
System (Chlorine Addition Spent Fuel Storage Contatnment Isolation

Cir, Water System) _Factlities — System

Atr Conditioning, Weating
Cooling, Ventilation System Site 3 10

7-01-76(M) 10-24-76(P) 3-24-77(F)

5-18-76(M)

33-17{(P/W)

,__.
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A
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Table A-1 (cont.)

LERs BY SYSTEM AT PRAIRIE ISLAMD UNIT Y - 1976 and 1917

Systems Code Not AC Onsite Power Chemical, Yolume Contreol, Reactor Coolant
§ Liquid Polsion System System

fecdwater System Applicable

3-01-77(M) vr-26(p) 4 6-28-77(F/P) 12-20-27(0/F)

" (%)
6-18-77(F) 8-05-26(0)"?

12-21-16(P/W)

08-77(pm)Y)

7)

? |4~,Hy-‘r-“x

8-05-27(pm) (%)

1 -
==
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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,

This event is an identical repeat of the previous event in terms of

equipment type and cause of failure - suggests a possible design deficiency

This event appears to be a repeat of the previous event in terms of
equipment type and cause of failure - management should be reviewing this
as a design deficiency.

Violation of technical specifications.
Vendor error in accident analysis assumptions.

Appears to be identical to previous event 1-21-76 which required equipment
to be disassembled and lubricated - now the pins are sheared (perhaps
lack of lubrication?).

Similar to 12-21-76 event - appears to be failure of management oversite
in scheduling of personnel.

Similar to previous event 7-01-77 and 1-21-76,

Communications break . 'own among personnel and management.

Similar to previous event on 7-27-77 in a redundant system.

Similar to previous event on 8-25-76.

Teknekron,Inc




component failures were
» the apparent periodicity
frequency and mode of facility
operation.

Review of 766 System Data File and I :tion Reports for Prairie I
Unit 1

sland

-

When we reviewed the system da fi and associated inspection reports

i

for 1976 and 1977, we found a total of 48 inspection reports detailing

results of NRC I&E i indings. Sixteen of these report identify

a total of 29 items of non . Eleven of these 29 items involve

physical are identified in three separate inspection reports.

that identify

TS

S5iCa

1
|

protection, nine noncom-

b 4 e - -~ -
2 766 system and the
{iscussion h ' ' - £ +h
discussion in th r | tion of

the inspection report
reasonably well. : than cU percent of the noncompliance cause codes

gree with the associated i ion -

agreement between

liance identified in th

.
the noncompliance
nforcement text: approximately 37 percent

'guous or irrelevant relationship to each other.

Aiia +m b A CLinAA 1
due to a lack of supporting detail in th

- Si. B . :
reflects the nearly 20 percent 1gu ound 1n the

system cause ¢

between the no ‘cement text
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MATRIX A-1

Review of 766 File and Inspection

Prairie Isiand

Reports for

Teknek-
ron
Cause

Ooes NC
Cavse Code
in 766 Agree
Nith I£ Report

With 766 Text

Does NC
Cause Code
in 766 Agree

Yts

NAME PRAIRIE IS

]
D1d N/C
Does 766 Text| Resylt
Agree With | Insp. Fo
IE Report Up Dn LER

YEsS Yis

SLAND INIT )

01d N/C
Result from
om | Insp. Follow

Tow

NO

Up On & Licensee | 2

Remcdies to Pre-
clude Recurrence
Stated

fdenttfied Action in 1€ Report

Has Licensee Specified Licensee

jment (tems

Action on
Previously-ldenti
fied enforce-

MONE

LER's
Reviewed
Aequacy

of Response
{Disagree?)

| EVENT/AGREE

NONE

—_—

NOT INSPECTED

IN SUBSEQUENT LETTER

IN SUBSEQUENT LETTER 2 EVENTS/AGREE

IN SUBSEQUENT LETTER




(1-y

vy uoneua) [F7

NAME  PRAIRIE ISLAND UNIT 1 =3
Did W/C Mas Licensee Specified Licensee LER's
Teknek-| Does NC Does NC [N 7] Result from Remedies to Pre- Action on Reviewed
ron Cause Code Cause Code Does 766 Yext] Result from | Insp. Follow clude Recurrence Previously-Ident!
Insp.| Mon Cause in 766 An; in 766 Agree ree With Insp. Follow Up On' 4 Licensee | as Stated fied enforce~ of Response
fot. | Comp.| Code | With 1€ rtl With 766 Text] 1| Repart _ |Up On LER | Identified Action 1n IE Report i [}
76-11 | FIED L] YES YES YES L) N0 L YES (3 ITEMS) 9 EVENTS/AGREE
76-13 | FIG2 L] YES YEs YES L] O IN SUBSEQUENT LETTER YES (1 1TEm) S EVENTS/AGREE
76-15 ] JAY3 P YES YES NO N » IN SUBSEQUENT LETTER | NOT INSPECTED
76-16| FCG2 P YES CAN'T TELL YES N NO VES YES (1 ITEM) 2 EVENTS/AGREE
(’):-Il RME2 L] YES YES YES LY NC IN SUBSEQUENT LETTER YES (3 17Ems)
¥
Prot.)
76-19| fFce2 P YES L4 YES YES L) YES YES () 1TEms) 2 EVENTS/AGREE
17-02] fFCS2 P CAN'T TELL CAN'T TELL YES L] YES »0 YES (2 47EMS)
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ZION UNIT 1

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.

SYSL

In the six systems with the mo rent Containment Isolation System

had 20 events, Reactor Tri System Code Not Applicable

had nine events, the Airborne Radiocactive 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
events over 24 months.

. - cuce
events per system,

Ited in an average ¢ ‘ 'its in 24 months for the remaining

indicated six systems with
failures in human performance (Reactor

four events; Area Monitoring System,

Containment Ai fication and

. . c
Lieanup System, two events;

Containment Heat Removal istem, one event linked to

a pre-1976 event; liquid
Radicactive Waste Management System, three events).

Containment
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Date licensee ia/FR
4-07- F
o Bl =
B8.11-76(F/M) - 2 events
)=30-76(F /M)

7-23-77(F/M) - 2 events
The Tice identified the cause of the 4-07-76 event as a va (inl
valve) stuck open by "crud and rust." The valve was located in the sy
provides compressed air to pressurize penetrations. On 8-11-76 events occurrad
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) i tified the same component failure as
the 8-11-76 ; the stated cause was impurities in the instrument air supply
The 4-25-77 event identical to the 1-23-77 event in all respects, but the
11 that new equipment was being installed. On 7-23-77 w0 separate
events curred, each identical to the previous 4-25-77 In this case, the
' licensee stated that monthly tests would be performed and the air line blown clean.
yp the third group of causally linked events
Date (licensee code C
" 1-07-76(F
5-18-76(M
A )
A-25 1

Teknekron, Inc
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1

In the 1-07-76 event, a valve failed to close, and the stated cause of the

failure was that the valve internals were ‘)'dni?': due to unknown v'u)df)gng\"
causing mechanical binding. No further action was planned. The 5-18-76

event was identical, and 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 =~
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 ibuted 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 four

groups of causally The

system profil

T " nkoaAd v e
he second Ked events

Date (licensee
2-2€-77(F)
3-19-77(F/M)
4-16-77(M)
§5-12-77(F/P)

7-08-77(F/M)

7-29.77(E/M)

@ Teknekror Inc
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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
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 causally linked groups.

Before describing the two groups of events, a single event on 4-13-77(0/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 pcor ventilation. The licensee's solution: "The monitor
cabinet was 2pened 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/M}

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 operatian," and that "an equipmert 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 licensee

A-30 Teknekron, Inc.
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The second group of causally linked events is:

Date (licensee code/ERC)
1-26-77(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 and second groups of events
show a lack of management willingness to explore generic causes or events and imple-
ment immediate 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 codes 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

var .ous systems were collected and reviewed as we would a system.

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
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 might 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

A-34 52| Teknekron, Inc.
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immediate action required

technical specificatic

v
|=07-76 event

This event appears to be related to the 4-01-76 event. Management
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.

Similar events occurred in a previous period of record

Related to previous events 2-26-76 and 7-16-76 in that operating personnel

are having difficulties handling xenon oscillations.

Identified by licensee as a repetitiy this record

period provides no indication of t

Related to previous event 4-07-76 in

9

potential generic
implications which were not identified by the licensee,

This event was improperly classified in LER file under "Reactor Core
Isolation Cooling System."

Failure of management to follow up

- 1%}

identical.

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.
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.
Similar to 11-04-76 event.

Similar to 12-10-76 event,

A result of preceeding 12-10-76 and 12-12-76

Similar to 9-14-76 event.

Identical to previous event 1-26-77 in a redund

Ui
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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 mana

t did not apparently view the
~ ] 3~ V".,
problem genericaily.
- - . .
36. Management failed to view 8-06-77 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
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system would be replaced with mechanical ones, "since the fluid probably

leaked out due tn high temp

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."”

ent present an interesting view of

The 11-02-77 event and the 11-09-77 ey
d

faci1ity 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 attributab’e 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
findinas. Twenty-seven of these reports identify a total of 78 items of non-
compliance. Two of these reports resulted in civil action against licensee.
Of the 78 items of noncompliance, ten involve physical protection and are

identified in two separate inspection reports.

*Point Beach Unit | also reported an event in this "system" on 10-21-77.

They stated the cause as personne] 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 speci® :d 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 “conventionz1" system
level.




d in non

-

compliances

were not avail

generally good agreement between the cause ¢

the 766 system and the detailed disc : in the “Report

f the available inspection repor

percent

fance cause codes either were amD)

.
with

n report details There was agreement betwaen .

TR
v \J

B : P n 13 3 £ 4 -
provid : N o1tem ( oncomp identified ne

Enforcement

report.
~ y
there was les agreement Detween the code and

-
cement t¢ ’;V‘"\r":l"“i’:ﬁ v

a 1 : " 3
levant relationship

enforcement text and the assc

sources
ance items.

ted from
- Vi

ompliance items

GE) ,
1) Teknekron, Inc




Teknekron, Inc

(SWaLl 9) Ow
{311 9) Saa

(Swail - ON
(W31l 1) S
RREETRR" | vs

N om
(SW3L1 ») S34 ‘ on -
2009
ssne)

— - Y S ——

“YissabEsia) | Seai] jvee T 3a0day WO1I0Y Pa}j13uepl | ¥31 W0 N a0 WIIN [14009y 3] GIIN
asvodsay 4o ~3260 V3 POy 31 ¥} paINIs s * P35UA04) ¥ 40 dn. 0| (04 “dsul |yl N o | 3346y 9y, saby 997 vy

|

|
{>enbapy ,?:..u;.»»;o. g PINRLINDAY | By | mo| |04 "dsu) | wody 3 nsay xay 99/ saog a00) asne) | _ wos

|-

|

PInayray , o ol €1 sapm3y wu,;__ [ ¥ ,."_..;J_ J/N PO} W saog | Tauyay
.0 | Swe341 | ~§29dg 23uaDY e /% PL0 ' '

14un oLz

day uoijdadsuj pu 3O MILAIY




2oun) (deoducu 3eaday

TNVHN0 S804 v d JAN0ae] Oy 30JN3 WOlv¥ie0 A8 019w ! {
SINICIONT 3WIng IZIMININ O1 180§43 IFSNINT QIWIINOD ! { |

SM1V8UNd ! |
132 TN - | i {

DL 00 01 90 A0S LRLNOD S
IMs3s 31 Wi
INIOIAY 1OW

ponbisens sl

WILLTY IIDISens Wi |

|
|
|

INWDISENS N

i

131 L.

|

T TR — o —

|
¥4 N0 ISANS N _

|
|
+
|
|
|
|
|

S—— ST 4+ -

[i3336%310) - .lo,ruﬂ\ﬂ..ﬂw. 150day pOIIoY PRI I3vnl |  ¥31 W an | ¥ ! .;.:m.of .::..
sswodsay o ~3MOyud Py | 31 ®) paINIS e h AN v ,00 O ,T.b:o‘ o] | A uby | 3 4.0?1"“

£rebapy r..:uon.n::o..-:w POURLINITY WO | DRy | m0|104 ‘dsv] h wody 3Nt 91 99/ saog | Wo) ne)
o wo 3y | 01 S3pamay Py | w4, u_,;.u__. /W P | N saog
LI RIS «12045 satwady) sew ! /NP0 !

i
|
|

—— _____._.:T.., -

pana sy
N

I AW NOI2 v




-

n

on,

v
|

Teknek

-

=)

“arsl

R140/W3L0 |
ION /SMILT € (W31 1) :J

- -

¥IL13T INnD3sens wi

IIov /w2

NOL133aSNi

OINIIALY INOM oN $34 | 1A 3L 1.NYD

[
_

- tea1] jvee | T anday NOLIOY Paj) | I } vg dn 350098 31 R¥3L 997 GIIR [150day 3] YiIA | 9p0) | Ow
| ~I0)Ue DI} 31 vy paawag se | AU ¥ 0 *dsu] wiin dauby | sauby 9y vy a3.by 997 v) ssney | wou

L javapl=Asnojasay PINAIINITY PN D4 | mo|(04 uj [ w0y 3insay ixal 99¢ saog | apo) ssne) | o) 33097 vou

| Vo o)y 01 Sajpaway Py | y/ | N seog | IN sang |-yaunay

| Sesusdg ) [0 ~199d5 aesuady ) sen !




ouv| |dwodvou Jraday

Teknekron, Inc

Any

JINN/SHILE ¥ QILI345N1 INON

(SWail 2) ow
(SMIL1 £) S

ey ————

0312345H1 INON | ¥3L137 ININDISANS ¥ NI

BILLAY ININDISENS NI

QLI ISNT INON

S3A

b3 1)

Tads5 31 [i%S1 990 VIR [ii0d%y 31 iR | 993
Y1 im 2auby 224by 997 u) 23.by 99, vy asne)
0|04 “dsu] | mouy 3nsay IXI) 99¢ se0g o) asne) | p0) F5N0) uos

/N PO N sa0Q N 1e0Q m,-u:.o»

i) isail] v T yacday
aswodsay o ~AN0 jur PO} 31 v paanys PITUITY v U0 On Tu |o
£oenbapy Flrvaprehism Aduy BINDLANIY PN (D344

o) s poway Py | w0 NSy

pama Ay ¥o woy1y
s v ~j29ds Pasuad|) SN /% PO

L 11wn w017 N




'9(6L "2 4301
‘JUAAS VOIN 1P VOU0q paujr(draun ‘yIT1 VP WO on-ma| 10} 03 wojydadsy]

duey 1‘7.;:: 103don

eknekron, Inc

-~
i

#3137 nbasens kil

ON

031234581

IMOVS10M3IL 1

|
|
|
1

_
.
_
|
_
T

Q31034581

i
!
!
|

WILLFY INIODISENS NI | | ) | S3A $3A
. — WSt TS

I
|
!
|

(SW3L1 2) O ! |
(WLl £) s s 11 L.y

o~

|
|

Sa——— —
|

|
0310345%1 0> | w3 nanbasens wi |
|

|
003y 31 VA |
340y 9%, W |
o) ane) |

I s0g |-yaunay
]

|
|

|

|
4+

|

| 30

LS
L 20

~Tiseweia) | Te3i] Juom 1,009y MO)33y PI)jIIuap] | W31 U an [1%3] 997 W In

aswodsay jo | a0 ue Py 31w paImIg S@ NI} Y 0 dn Tn:: dsv) | VIR 33uby | dauby 997 vy

£>enbapy T:uo_.n:ao_.-sg ©uaindey cva_vui_ mo|i04 “druy | woyy :.;w..;a-: 99¢ sa0g | epoy asney

poamajaay o wo 3y 01 saipmeay pIyy w04 3 nsay | /N PG | W saog
5.0 “ pasuar ) 13905 sasuady) sy | awu og'! | !

. L 110 NOIZ NN

woJ




‘yojIen|eAs 933(dwo ¢ Syme 0) DIUISIAE 10U AIIM FIqR||RAr

Teknexron, Inc

$100) (1P IRYY PuR JUEDS SJaA SOn-33 SN ¥ IPY) PAION J0)DRdSU] (t)

[FIG0

1)

_ oW $3A o~ | S34 | SIA S34
———— e e+ et 4 — N
1
~ ow ow ow “ s | sl s34
N R e _‘:i L
! |
Wil _ ‘
v AaLL L | (W3ti 1) s . ] | ON | Sia | ON s
- — e — ——— e —————— w — - - + — - +.’1.; ———— —— -
| | | | |
! ! _ _ {
| | | |
_ S ™ ~ | S3A »_ S r S
- M —_— ————————————————————— ——— \xﬂ - —— —— “x — — ———— -
| { | | | o
| ) “ * m _ SO- L1 -~
Tieow/SHatl @ (W3l v S ! i '
— _ " [SSOT— Mi- — W SN . W <
|
RS _ | " |
SI0/SN31 S (w311 1) S3a | ) | e, S
v/l oy (W31 1) Ow S | S3A 534 1131 L) SIA . - _ v I. 9
—————— e - —— .i\‘»?.\ —_— —_— - — oo — 4 - -
ﬁ “
m | |
oN _ﬁ S3A S | on oN - | €ars
D e ———— * ———— e = ————— Iﬁll' — e —— 'Mvr S e
S w SIA S S S ; 204
S— s ——————————  ——— I —— N I US— We—— -
{i{%3i6%%10) W] v 14009y NOLIDY P31 IIVap) ¥3) W 9n 320d3y 31 [3%8] 99/ IR [34003y 31 WA Wo) |"owo) i 10y
sswodsay jo ~3%04ue payy 31 9 paIRIg ¢ | BANURDGY V.0 dn.poyiog “dwv] IIA eauby 2a.by 93t W LT ¥ LTl won) o gsu|
Loenbapy  Firvap] K| snojaniy WIUBLINIIY PP D34y mo|(04 “dsv] [ wouy 3 nsay Dxe) 99¢ 530 Wp0) IsNE) WOy ) o4
panajady ¥o voy3dy 03 S| pamdy PY) wou 3| nsoy /% PO n sa0g W sa0g |-yeunay _
.8 SN ' ~13905 3Tuad) T TN NP
{1180 NOIZ VN




nc

kKnekron,

Ly
| -
| | | | Fo o]
" | S oN | A S 2904 | ™
_ $3 " $3A " ] _ ON m $3 i , n‘&
P —— " ’ e — ﬁ —— - —— * ——
_ ~ _ _ ‘ “
| |
“ { | |
| S | S | S | oM S | W
l||ti}‘.||4‘ D — - P, ——— — — - — — _— w - -
| | | i !
| “ | | m
| | | |
i | )
| S | , S | N 534 h W
h ‘ ,, _
| witl 0 | |
svownant 1| (sl 2) s Sk M 37 | S oN | 37 |
{ |
PR — T— atumminele o » TeTeram—— - . NS F——
| | | { _*
| | |
! | | !
i i ]
| on on _. on S34 37 S3A [ w
| | —
N— eSS WS : B SRR s
| h _ «
- |
| | 1404 3%
e —— + ———— e et —————— .* — 4
| |
ﬁ | _
. _ k _ |
| (W31 1) Ow | | |
| (SWaLl 2) s S oN _ ON S | "1 _ S | w _
e ————————— —————————— - - — - * — e —————— 1—
| | | |
_ * _ m _M “
on on | o S * oM S | w
, T SNSRI — ] BETESEEE PETRREEIEN a.
Swal] Jvee 35003y NO|IOY PILJ)IvaD] | N3 W) O 14009y 31 1%X31 99( WA 003y 31 VIIA ﬁ #0909
dswodsay o TN 1Y 31 vy paaeIs se | 9ISUAVLY v U dn Mo (04 “dtu] YIIm by | aauby 99/ vy 2940y 99¢ v | esne)
Lrendapy .-cuv"-h_—:a_ big4 WIURLINDIY N (D¢ mnOL104 “deug | =04y 3Ny ﬁ-o, 99, saoqg | W) wne) | uod |
pamy Ay o wo 3y ) sa pamay Py w04 ) | nsy | N u.u_ _ S [ W L0 m‘fvc.: | “.
5,90 s 12905 2a3uad| ey w ! ' , ' '

L LIND NOIZ INYN




Inc

©3 anp JudA3 voy1dafuy A3apes " Juan3 sofee

eknekron,

pavyj

R
i

AN |

mun on

-
i3]

99¢
334by 99¢
Ppe) )
N 130g

~{533%¥575) BT )
asuodsay 40 ~IN0463 P
£renbapy |-p1uapl=Asn0jAds
pama| Ay s Ve 3y
5,437 LLATE R IN]

: Tiodny
| 31 v§ paIeIS SN
m .f«:.,_»mhf.u&
_
m

|
|
|
|
|

o) S paway P
§2adg 2asuaD)Y S




| -~
on.In¢

iexnexr

-

BILATY INDISENS NI

|
{

3 L)

.-.:m.:‘J,ﬂN*lltll\ T ja00%y ,»..,J N Pl i i 0d. ! a0
“IN0jve payj | 31 ¥} paINIS e W np|o ‘? ) sne)
.\.:uum.:n:u”-ugoa WLy wpn|dasg | ) LT . : . - , -
¥o voy3oy 01 S pwmay P | < 2 LR LI

sasuany | 129ds astuanyy sep !




Teov /Wil

o
|

1i%436%%,0)
stvodsay 4o
Lywnbapy
pamajrdy
LR

Sk

v | Wal| 1w

|

| ~IN0; V0 PO}
Fiivapp=Asnojanig
| vo voj 3%y
| sasuady |

-soxuaL

31 vy paims se
PNRLANDAY N DB g
o) Sa pamay Py
“§20ds sasuad) ) sey !

TR NI
%W ¥ w0 dn
mo|104 “dsv)
Wi, 1Ny

Ik PO

|
i
1
. i
|
{
|
|
{
|
4
i

.fsy.!ﬂd¢§_£;a?_.v‘hthg«;.ﬁa

|
|
|

3l 1.WD

2L 9% WIIA

ViR saaby sauby 997 v
X3) 99 seog | apo) NE)
N S90Q

4

|

S

{14003y 3] VA

sa.by 991 v)
W) e
W sang

'0
_

~
e
voJ
youya

|

|

wp0) ﬁ‘wﬁﬂ |

o

+

10y

1*dsw}

nc

]

Teknekron,

CEl
s




For S0 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 enforcenent 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.

OQur review of the inspection reports revealed three events due to human
failure that were serious from the regulatory point of view. The identifica-
tion of these events and the subsequent determination of their seriousness

was made possible by the inspection process. These events are summarized
individually.

Radiation Exposure Incident - March 18, 1976 (as described in I&E Inspection
Report No. 5%%-255273-121

On March 18, 1976 an employee received an 8.05 rem dose when he entered the
cavity beneath the reactor vessel to determine 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 duplicat: that information. However, part g of the
inspection report, "Problems Reveal.4 by this Incident," was enligntening
and is reproduced here in its entirety:

A-55
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' tunnel and cavity te"eath the

(1) The unlighted, difficult-to-reac
ized a.d t reated as an extremely hazardous

reactor were not recogn
high-radiation area.

tation management nor Radiation Drﬂ*ﬂf‘icn personnel under-
source of the high radiation levels beneath the reactor.
levels were vaguely attributed o the reactor vessel, not
incore system. No effort had been made to relate the position
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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)

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
licensee stated that from hindsight more timely boration would
have been indicated but that during the event the emphasis was

on finding the cause of the dilution. (Paragraph 2.3, Report
Details)

. The inspector suggested that the design of the injection seal water
system be reviewed to determine if the alarm 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
usefuiness of the level alarm. 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 aftermath 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 oné or more of

the arrows in the FPM model.

The occurrence resulted in a citation for one item of noncompliance.

Water Hammer and Safety Injection Event - July 8, 1977 (As described in I&F
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 2
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.

Eia Teknekron, Inc




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 maladjustment resulted in flow rates approximately
three times higher than required {or desired) by current opera-
ting procedures.

3. Due to a clerical error, the current operating procedures had
not been distributed for use, and the flow control adjustment
had been performed with outdated procedures.

4. This series of events caused a system water hammer when the
auxiliary feed pumps came on automatically. The water hammer
was of sufficient magnitude to shake various transmitters
located in the immediate 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.

Th” s event was caused by peformance deficiencies assignable to both management
ana personnel. However, the manifestations of the event preceded it in time
and appear as either incorrect or missing components of the information 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 hammers with con-
sequent safety injection events and a pressurizer draining event. At the
exit interviews following the management meetings held to investigate these
events, inspectors informed the licensee of:

e the scriousness with which NRC viewed these events;

e observations invelving the breakdown of management controls.

A-59
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POINT BEACH UNIT

Review of the LER File for Point Beach Unit |

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 1PT-478 and the redun-
dant instruments 1PT-479 and 1PT-483. Investigation revealed a frozen point

in the sensing 1ine where the tubing exits the facade to enter the main
buildina. 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 groun 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 requlator vhich obstructed orificed exhaust lire.

@ Teknekron, inc
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1dentical event

new regulator

In summary, the reported events that appear to be cau isally linked are too
few to suggest a pattern of deficient licensee performance. The limited
total number of events both isolated and causally linked in the LER file

“

suggests a pattern of facility operation virtually unimparied by manage-
Y ) y 3

ment or personnel error. The patterns of manajement and personnel per-

formance at Point Beach Unit 1 contrast sharply with those identified in

il I

other case studies.

Figure A-10 on the previous page shows the profile of total reported

to human causes and the profile of events due to component failure.

Review of Inspection Reports and 766 System Data File for Point

G F 1€ 'y
Beach Unit 1

i tems
identified in thrce separate inspectio
Matrix A-3 summarizes th findings of each inspection
766 system data file entries that identify noncomplian
report in which LERs were reviewed. Not including t
to physical protection, ten noncompliances were

six were assignable

general, there was strong agreement betwee

1sted in the 766 system and the detailed

-
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MATRIX A-3

Review of 766 File and Inspection Reports for
Point Beach Unit 1

NAME  POINT BEACK UNIT 1

Did N/C MHas Licensee Spect- Licensee LER"s
Teknek-| Does NC Does NC 0ta W/C Result from fied Remedies to Action on Reviewed
ron Cause Code Cause Code Does 766 Text] Result from | Insp. Follow Preclude Recurrence Previously-ldenti« Adequacy
Insp.] Non | Cause in 766 Atn in 766 Agree | Agree With Insp. FolloW Up On a Licensee |3s Stated in IE fied enforce~ of Response
Rot. | Comp.| Code With 1€ Report| With 766 Text! If Report Up On LER | Identified Action tepart | _(Disagree?)
16-06}FUP3 4 N NO YES NO YES l L
Pl ~ YES YES vES NO L YES
760/ kA2 (] Y
i £S5 VES YES NO L YES YES
Prot. )
RME2 14 YES YES Yis NO NO YES YES
76-0cf NONE - 2 EVENTS/AGREE
76-0% ASA2 L] YES CAN'T TELL vES L] N0 YES
76- VY OAN3 L] YES YES YES N0 NO YES 2 ) VENTSAGREE
; '7.6'-:1 RMC) L] YES YES YES NO NO CAN'T TELL YES (2 ITEMS)
rot. )
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Conclusion

The FPM model and methodelogy, using existing LER and 766 file data,

to have both the capacity and sensitivity to differentiate "poor" from
performers. Figure A-12 presents the profiles of total reported events
attributable to human cruses for the three licensees; the profiles for
Prairie Island Unit 1 and Point Beach Unit 1, the “"good" performers, are
clearly different from that for Zion Unit 1. Figure A-13 shows the profiles
of woncompliances (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
perform 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 performance 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 wid2ly 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 1 and Prairie Island Unit 1, with different technical specifi-
cations, were relatively similar to each other. Zion Unit 1 technical

specifications are similar to those for Prairie Island Unit 1, but Zion's

@ Teknekron, Inc.
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substantially different from
2, On page 38, establishes
t, at least for these three

indication of the sensitivity of t ™0 to reporting

studies

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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Dear

On November 15, 1978, I sent you information describing three
approaches tried by the NRC staff for evaluating the regulatory
performance of gperating 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 memorandun entitled
LICENSEE INSPECTION AND ENFORCEMENT INDICATORS 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
successful, is to give NRC 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 nced
further examination by the agency.

Sincerely,

Enclosures:
As Stated







E. 'srrle Howard

l) ; regeor

Tanvary 1, 1976 Theu Juna 30, 1977
sl 1977
vy 1, 1976 Thra Juna 20, 1977
frst Haiv 1977

J. G. Davis, IC:00, vw/enclosures
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