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ABSTRACT

This document presents the results of a study conducted by the U,S,
Nuclear Regulatory Commission of an uncbtrusive, voluntary, anonymous third-
party managed, nonpunitive humaz factors data gathering system (the Nuclear
Power Safety Reporting System -- NPURS) for the nuclear electric power produc-
tion industry. The data to be gathered by the NPSRS are intended for use in
identifying and quantifying the factors that contribute to the occurrence of
significant safety incidents involving humans in nuclear power plants. The
NPSRS has been designed to encourage participation in the System through
guarantees of reporter anonymity provided by a third-party organization that
would be responaible for NPSRE management. As additional motivation ¢to
reporters for contributing data to the NPSRS, conditicaal waivers of NRC
disciplinary action would be provided to individuals, These conditional
vaivers of immunity would apply to potential violations of NRC regulations
that might be disclosed through reports oubmitted to the System about
inadvertent, noncriminal incidenta in nuclear plants.

This document summarizes the overall results of the study of the NPSRS
concept. In it, a functional description of the NPSRS ie¢ presented together
with a review and assessment of potential problem areas tiat might be met if
the System were implemented. Conclusiona and recommendations resulting from
the study are also presented, A companion volume (NUREG/CR-417%%, “Nuclear
Power Safety Reporting System: Implementation and Operational Specifications”)
presents in detail the elementa, requirements, forms, and procedures for imple-
menting and operating the System,

114




TABLE OF CONTENTS
Page

A IR A e s s0oas0e o st o0t sssrsesstssnsstsstessstsessenssnsrsaness iii
BT QF FIUREE co 0405500560500 s000808b006800ibstnosrissotiossos vii
ACKROWLEDGENEETS . o cccaorvsnscssonsocesscnsvoseonssssvascsonvossss ix
mssmx..‘...t...........t-..Q..'...0.0.."..........l..l..lll.. xi
1.0 INIRODUCTION. cosscvssscssssssssecssosesssssssssssssosssssnsse
1.l IRCREPOUBS.cccovsoosvsssescsosrsarssnmensostssosssessss
1.2 PUrPOB@...cesssssssssvscssssssssssssscsosssnssssassesnes
1.3 Summary of System Feasibility Evaluation Results.......
1.3.1 Practicali - What are the character-
istics of an implementable System?........0v000s
1.3.2 Usefulness - Will the data developed by
an NPSRS be beneficial to the nuclear
COMMUREEY Teessnosossvussnscnsssnscsnscnsssssnnes
1.3.3 Acceptability - Would the data from the
NPSRS be needed? Would the System be em-
braced or shunned by the nuclear community?.....

A W N

n

7
1.3" UMddr.S'.blﬁ I..u...on0.'0.0..o.ooou.oo.-...loo 8
1.‘ R.mrt or‘.ni..tion.ooooootoalot.oo.on."o.ooo..'ol..oo 8

2,0 BACKGROUED AND OVERVIIN . csvvvoosnsnesnvssssstsssnsasasneeso 9
2.1 NPSRS Development ProcedureS.....ccsessescsssessssccscns 9
2.2 Summary of Aviation Safety Reporting System Features... 9
2«3 FNIGHED Contoopt SRMMRLY.issssscssvsssssvsnisasvsvesdsenee 10

3.0 FUNCTIONAL DESCRIPTION OF THE NUCLEAR POWER REPORTING SYSTEM 14
Bed OVEVION OF DY sossiceavon e Ravssatosseisborbhonine 14
2  Suknission of Inoident Beporth.. csssveesinocenivesssrss 14
+3 Initial Receipt and Processing of Incident Reports..... 16
.4 Screening of Incident Reports for lLegality and
BIRELINE PRIBCINY cvissonis sosnosvnssorasbosssrsbmedssbes 16
9:4.1 Criminal OffenBOB,.c.csvevsonvrsvsnssssssssesnnss 16
Bidi@ ALOPL BODOTEB cosvrssssnsnrenesssssssbsnassnsesnes 16
Analyses of Reported Incidents®......ccesevevevccscasans 17
Preparation of NPSRS Internal File Documentation....... 18
Preparation of NPSRS Documents for External
TP ANURION s v sn s s b6 i st suass S0NS NS T eNESREE FoTEES 18

NN

AN AN
. - -
-~ o\

4.0 WPERS FRABIBILITY ABBESSRENT..ossevsscceosnssssnossosscesssenans 20
4.1 Assenement ApPProAcheB....ceeessccsvssssssssssassssssnsss 20

§:2 A000BIRNTt OFf IBENGB; . ccssssscsssonsssssspersvovssvbsis 22
4.2.1 System Maragement Modes.......coesvcesencsassons 22

$o8e2  TRPOPOITN s oo v t0sevbconiss serasssnnisssvasssessss 23

$53:T NOPOPUB s o005 00000s006080800ss0808sussbssssssans 23



TABLE OF CONTENTS (continued)

4,2.4 Motivational Incentives to System Support:

Reporter ADODYBRILY cceccvcsvecssscccosscsnsscanse 25
4.2,5 Motivational Incentives to System Support:

NRC Warranty of Limited Immunity to Reporters

and the Feedback of System Results......eocveess 26
4,2.6 Motivational Incentives to System Support:
Mitigation of Sanctions Against Utilities....... 27
4.2.7 System Oversight and Evaluation Committee....... 28
4.2.,8 NBC liaison Organization...cesccoecsscsnccvsenes 29
4.2.9 System Implementation Mechanisms......eeosoceeasss 30
4,2.10 System Forms and Procedures.....ccesvessossvscss 30
4,2.11 System Personnel Requirements.....isesseenscesss 31
4.2.12 System Facility Requirements......cceeevvevncense 31
4.2.13 System Ccast Estimates...cccevceccccssccsvessnane 32
4.2.14 Reliability of Task Frequency Estimates......... 34
4.2.15 Reliability of Incident AnalysesS......ecossveses 34
4,2.16 The Usefulness of Published Incident Reports
and Implications to Reporter Anonymity.......... 38
4.2.17 NPSRS Interfaces with Users......ceoevessscesses 39
4.2.18 Nuclear Community Needs for Human
Porformance DatE....ccssscssssssssscsscsssssssnsse 40
4.2,19 NPSRS Implementation: An Asset or an Intrusion? 41
4.3 FAA, NASA, and ASRS Opinions About NPSRS Feasibility... 42
5.0 CONCLUSIONS AND RECOMMENDATIONS....ccocosvevessssccsscnsscne 44
Dok  PRERANLLIINY OPUPTEON: coiaisnsnvas canpdsdnssessnhbeerssvas 44
5.2 Conclusions and RecommendationsS......cceovvveevecscssss 45
REPERERNE I s sinco st et bsneodssechstnsssosthnsasesnsdsanssonctrsnnen 48
APPENDIX A - Protocol for Industry Interviews......cceoeeccesecss A-1
APPENDIX B - Prototypal Incident Reports from Operability Demon-
BRERTLION ; so s o v s mi s & oo o S0 5 50 SRR S5 e O B-1
APPENIDIX C - Data Processing Reliability Assessment for NPSRS

Analysts from Operability Demonstratiof....eeeeeeess C-1
APPENDIX D - Example USNRC Policy Statement on NPSES......ceeevss D-1
A”mn E - ASRS Cm‘ntﬂ on HPSRS FQ.Sibility.........-.......- E-l

vi



R N SRS w—

2.

3.

LIST OF FIGURES

Page
Punctional Diagram of Operational Relationships and
Processes of a Nuclear Power Safety Reporting System........ 11
Nuclear Power Safety Reporting System.....cccvsvsvecencssens 15
Reliability of Analyst Codification for Performance Shaping
Factors as a Function of Reported Incidents......ecoavevvees 36
Overall Reliability of Analyst Codification of Data as
a Function of Reported Incidents.....cccecevvecvesncsnnsssne 37

vii



ACKNOWLEDGEMENTS

The authors wish to acknowledge the direction and support that has
been provided to the study of the NFSRS by Dr. Thomas G. Ryan of the Human
Factors Branch, Office of Nuclear Regulatory Research, U.S. Nuclear Regulatory
Commission (NRC). We also wish to express our thanks to Therese Mattijetz for
her patience and care in preparing the text of the document.

The authors also want to express their gratitude for the assistance
they received from the NRC and members of the nuclear power community in
identifying and evaluating potential problem areas that might be associated
with the NPSRS. Technical staff members of the NRC were especially helpful in
participating in interviews about the system. Eighteen NRC staff members
courteously shared their opinions with us. They represented various offices
including the EDO, ELD, I&E, NRR, AEOD, NMSS, and RES. Members of the nuclear
power community were equally accommodating. Eleven individuals from Duke
Power, Carolina Power and Light, Toledo Edison, and the Northeast Utilities
Service Co. provided us with their fran® and candid views on NPSRS feasibility.

We are particularly fortunate to have received the support of the
Quadrex Corporation in Tulsa, Oklahoma in the performance of the Operability
Demonstration on the NPSRS, [Eight of the Quadrex technical staff members
performed the roles of prototypal reporters, NPSRS staff analysts, program
managers, and clerk/editors. In the course of their efforts in connection
with the Operability Demomstration, the Quadrex support team not only worked
with the draft NPSRS forms and procedures, but also critiqued them. They also
participated frankly and candidly in a final debriefing in which they provided
their opinions about the feasibility of the system from the points of view of
nuclear plant operational staff members.

The authors also are particularly grateful to the support which they
received from staff members of the Federal Aviation Administration (FAA) and
the National Aeronautics and Space Administration (NASA), and the aviation
Safety Reporting System (ASRS) in connection with the performance of the study
of the NPSRS., Draft NPSRS study documents were reviewed, interviews granted,
and briefings provided to the NRC by various members of the organizations.
Particular thanks are due to Mr. Tom Kossiaris, the FAA's program manager for
the ASRS; to Mr, William Reynard, the NASA project manager for the ASRS; to
Mr. Edgar Cheaney, the ASRS program manager, and ASRS staff analysts Mr. Rex
Hardy and Mr. Lorin Rosenthal. The authors are especially grateful for the
support received from Mr. Harry W. Orlady, Senior Research Scientist for the
ASRS who served as an observer and proctor for the Operability Demonstration
of the NPSRS and gave, without reservations, his time, opinions, advice, and
counsel to support the constructive development of the NPSRS program.

Funding for this effort was processed through U.S. Air Force Space

Division (AFSC) Contract No. F04701-83-C-0084 (Supplemental Agreement 39)
under an Interagency Agreement with the Nuclear Regulatory Commission.

ix



GLOSSARY

ITEM DEFINITION

AEOD NRC Office for the Analysis and Evaluation of
Operational Data

ASEP Accident Sequence Evaluation Program

ASRS Aviation Safety Reporting System

EEI Edison Electric Institute

EDO NRC Office of the Executive Director for Operations

ELD NRC Office of the Executive lLegal Director

EPRI Electric Power Research Institute

FAA Federal Aviation Administrati~.

GAO U.S. General Accounting Office

HRDB Human Reliability Data Bank

I&E NRC Office of Inspection and Enforcement

IBEW International Brotherhood of Electrical Workers

INPC Institute for Nuclear Power Operations

IREP Interim Reliability Evaluation Program

LER Licensee Event Report

MCA Memorandum of Agreement

MOU Memorandum of Understanding

NASA National Aeronautics and Space Administration

NMSS NRC Office of Nuclear Material Safety and Safeguards

NPRDS Nuclear Plant Reliability Data System

NPSRS Nuclear Power Safety Reporting System

NRC U.S. Nuclear Regulatory Commission

NREP Nuclear Reliability Evaluation Program

NRR NRC Office of Nuclear Reactor Regulation

NSAC Nuclear Safety Analysis Center

0IA NRC Office of Inspector and Auditor

PRA Probabilistic Risk Assessment

RES NRC Office of Nuclear Regulatory Research

SALP Systematic Assessment of Licensee Performance

SASA Severe Accident Sequence Analysis Program

TVA Tennessee Valley Authority

TWA Trans World Airlines

xi



1.0 INTROCUCTION

This document describes the results of the study conducted by the U.S.
Nuclear Regulatory Commission (NRC) of an unobtrusive, voluntary, anonymous,
nonpunitive, third-party managed human factors data gathering system (the
Nuclear Power Safety Reporting System -- NPSRS) for the nuclear electric power
production industry. The NPSRS has been designed to encourage the participa-
tion of nuclear industry and NRC personnel in the System through guarantees of
reporter anonymity provided by a third-party organization that would be respon-
sible for management of the System. Additional motivation for contributing
data to the NPSRS would also be provided to individuals through conditional
waivers of NRC disciplinary action. These waivers of immunity would apply to
potential violations of NRC regulations that might be disclosed through
reports submitted to the System about inadvertent, noncriminal incidents in
nuclear power plants,

The study of the NPSRS was conducted along the following lines. (1)
An analysis was performed of the Aviation Safety Reporting System (ASRS). This
is a human error data gathering system of the Federal Aviation Administration
(FAA) that is managed by the National Aeronautics and Space Administration
(NASA) as an independent third-party. The ASRS assessment was performed to
determine if it would be feasible to apply part (or all) of the ASRS concepts
for collecting data on human factor-related incidents to a system with similar
objectives for the nuclear power producing industry. (2) The basic elements and
requirements of an NPSRS were identified and defined. (3) Structured personal
interviews were conducted with nuclear industry representatives from the ranks
of management and operational personnel, with NRC staff members, and others to
ascertain and assess potential problems that might be associated with the
NPSRS. (4) An NPSRS Operability Demonstration was performed in order to inves-
tigate the effectiveness of the functional elements, forms, and procedures
developed for the System. (5) Implementational procedures and System specifi-
cations were prepared to aid in the overall assessment of the NPSRS and to pro-
vide the basic materials needed for System implementation if the NEC should
decide to take that step.

This document summarizes the overall results of the astudy of the
NPSRS. In it, an outline and functional description of the NPSRS are pre
sented. An assessment is presented of potential problem areas that might
affect System implementation which have been identified during the feasibility
evaluation, Finally the results of the study are summarized and the conclu-
sions and recommendations that evolved from the study are presented. Detailed
System descriptions, forms, procedures and specifications that have been
developed for the NPSRS are presented in NUREG/CR-4133, "Nuclear Power Safety
Reporting System: Implementation and Operational Specifications" (Ref. 1),
Results of earlier efforts to define the elements of the NPSRS and assess its
feasibility are presented in NUREG/CR-3119, Volumes 1 and 2 (Refs. 2 and 3).

p 4 Background
The importance of human error as a significant contributor to nuclear

power plant risks has been recognized for over a decade (Refs. 4 and 5).
However, little has been done in that period to develop a better data base for



understanding the actual causes of human error. Improved methods are needed
for collecting relevant information on human performance in nuclear power
plants. Current Licensee Event Report (LER), 766 System File, Licensed
Operating Reactors Status Summary Reporting System, and Systematic Assessment
of Licensee Performance (SALP) event descriptions are either too abbreviated or
are not intended to ascertain in-depth causal factors associated with human
error,

As a consequence, the NRC instituted the research described in this
document to determine the feasibility and advisability of developing and
implementing a human performance data gathering system that was designed along
the same lines as the ASRS. As designed (Ref. 1), the NPSRS would focus on
causal factors of both positive and erroneous human actions committed in the
performance of operation and maintenance tasks during nuclear power station
operation under normal, transient, or emergency conditions. The NPSRS has
been investigated as part of a larger Human Reliability Research Program
within the NRC to support the Human Risk Analysis segment of the NRC's
Probabilistic Risk Assessment (PRA) programs, and other nuclear plant and
system reliability evaluation programs (e.g., IREP, SASA, ASEP).

The research on the NPSRS has been conducted by several different
mechanisms. As previously noted, the ASRS concept (sponsored by the FAA) was
reviewed in detail to determine whether the technology associated with an
unobtrusive, voluntary, anonymous, nonpunitive, third-party managed, human
performance data gathering system could be appropriately transferred into the
environment of the nuclear power industry. As the NPSRS elements were
developed, attempts were made to work closely with the industry and NRC to
assure that the positive features and objectives of the ASRS were teing
appropriately tailored to nuclear industry needs., Meetings and interviews were
conducted with industry personnel, labor representatives, the NRC, FAA, NASA,
and ASRS personnel (e.g., Ref. 2) as the work progressed. The regulatory
intricacies of the nuclear industry, and its relationships with the NRC and the
public have made development of a universally acceptable System a challenge.
However, significant suggestions and comments that were provided by those who
have participated in the meetings and interviews related to the study have been
assimilated in the current System design and specifizations (ef, NUREG/CR-4133,
Ref. 1). Strenuous efforts have been made to assure that the NPSRS conformed
with the needs and requirements of the nuclear community.

1.8 Purpose

In accordance with NPSRS objectives, data developed by the Sys tem
would be used: (1) to support the evaluation and modeling of the human
reliability elements of probabilistic risk assessments (PRAs); (2) to evaluate
the influence of various nuclear power plant systems on both human
error-proneness and outstanding positive actions occurring within the asystem;
and (3) to aid in the development of design criteria for human-machine
interfaces with systems in nuclear plants. NPSRS feasibility depends upon a
number of aspects such as: (a) its practicality (e.g., the simplicity and
workability of system features, costs, etc.); (b) the usefulness of data
developed by such a system (e.g., its relevance, biases, and applicability to
NRC and nuclear community needs); and (c) its acceptability to government,
industry, and operational personnel.




1.3 Summary of System Feasibility Evaluation Results

Over the course of the study of the NPSRS, a number of issues were
jdentified that are associated with system feasibility. DBrief descriptions
and summary assessments of these issues are presented below. More detailed
discussions and evaluations of the issues are presented in Section 4 of this
document.

1.3.1 PRACTICALITY - What are the characteristics of an implementable
System?

System Management

1. How important would it be to have a third-party manager for the
NPSRS? What kinds of organizations would make good candidates
for the third-party manager?

A third-party manager would be essential for the NPSRS in order to
paintain the independence of the System, assure reporter anonymity, and
preserve the integrity of the NPSRS data base. Non-government organizations
have features which make them potentially desirable candidates for the NPSRS
maneger.

RoErtorl

2. What types of personnel from the nuclear industry, NRC, or
elsewhere should be encouraged to submit reports to the NPSRS?

No restrictions should be placed on the types of personnel who might
submit reports to the NPSRS.

Reggrts

3, What restrictions, if any, should be imposed upon the kinds of
reports submitted to the NPSRS? Are reports on positive actionms,
procedures, etc. (as well as reports on human errors) appropriate
for sclicitation by a NPSRS?

No restrictions should be placed on categories of written material
submitted to the NPSRS. Reports on all aspects of human performance including
outstanding positive personnel actions, and plant practices and procedures
should be solicited by the NPSRS. Some reports will probably deal with
subjective material, Staff analysts for the System will need to have
sufficient experience and professional insight to evaluate the significance
and relevance of reports submitted to the System.

Motivational Incentives to System Support

4. How important would the prospect of anonymity be to potential
reporters?

Maintaining the anonymity of reporters is one of the most critical
requirements for motivating reporter support of the NPSRS. Publication of



individual incident reports could jeopardize reporter anonymity. In an
attempt to preserve anonymity, special procedures have been developed for
dealing with those infrequent incident reports that must be published as
"Alert Reports" and distributed to the NRC and nuclear utilities,

5. How effective would the prospect of receiving a grant of limited
immunity from NRC regulatory enforcement actions be to reporters?

A wvarranty of limited immunity for individuals who roport incidents
that may involve potential violations of NRC regulations would be an important
motivational mechanism for persuading people to submit reports to the System.

6. Would a policy of mitigation of punitive NRC actions against a
nuclear electric utility be needed in order to provide the
utility with sufficient motivation to support the NPSRS and to
ensure that they would not penalize their employeevs for filing
incident reports?

Extending the concept of limited individual immunity to include a
policy of mitigation of NRC penalties to utilities/plants for incidents for
which reports were filed with the NPSRS could enhance utility support of the
System. A precedent for such a policy exists in the current mitigation
factors that are outlined in 10 CFR 2, Appendix C (Ref. 10) dealing with
potential utility penalties for violations of NRC regulations,

System Oversight and Evaluation

7. How importan. would it be to have a top-level independent
advisory committes to provide oversight and evaluation of NPSRS
activities? What should the characteristics of its membership be?

An independent advisory committee that would oversee and evaluate
NPSRS activities would be an important element in the implementation and
continued operation of the NPSRS. The committee membership should be selected
from opinion leaders from the nuclear power community, with representation
from professional organizations, operational personnel, nuclear utilities, the
NRC, etc.

NRC Liaison Orpnization

8. Which organization within the NRC should have the liaison
responsibility for the NPSRS (e.g., provide funding, manage NRC
interests, serve on the advisory committee, and act as point of
contact for NPSRS data and studies)?

NRC staff members have a variety of interests and objectives for using
human factors data. It appears that a program office within the Office of the
Analysis and Evaluation of Operational Data (AEOD) or the Office of Nuclear
Regulatory Research (RES, could be an appropriate location for a liaison
office given these considerations.



System Implementation Mechanisms

9. How should the responsibility for implementing the NPSRS be
transferred from the NRC to a third-party operational agency?

To implement the NPSRS, a memorandum of agreement (MOA) (or statement-
of-work for a non-government organization) would need to be prepared between
the NRC and the selected third-party management organization, after which work
could begin almost immediately. NRC mandated annual NPSRS training programs
should be implemented in the nuclear plants in order to provide plant opera-
tional personnel with incident report forms and to help them understand and
support the program.

System Forms and Procedures

10, Are the specifications, forms, and procedures that have been
developed for the NPSRS adequate for implementation by someone
other than the system developer?

The specifications, forms, and procedures prescribed in NUREG/CR-
4133 (Ref., 1) were determined to be adequate for System implementation by
participants in the NPSRS Operability Demonstration.

System Personnel Requirements

11, What skills, personality characteristics, and training would be
required for NPSRS personnel?

Broad and extensive backgrounds in nuclear power plant operations
would evidently be the most significant skill requirements for NPSRS staff
members, Human factors skills are also needed, but most knowledgable
interviewees felt that adequate human factor skills could be developed by
on-the-job training of NPSRS staff analysts.

System Facility Requirements

12, What office facilities, space, equipment, reference materials,
and other resources would be needed to implement and operate a
NPSRS?

The requirements for facilities, space, equipment, reference material
and the other resources needed for implementing the NPSRS are presented in
detail in NUREG/CR-4133 (Ref. 1, Sections 2.9 and 2.10) and summarized in
Section 4 of this document. PFacility requirements for the System are nominal
and are projected to be a relatively small part of the costa of System
implementation (less than 1/3 of the total System costas -- cf, Sectiom 4.2.13).

System Cost Estimates

13. Hoew much will it cost to implement the NPSRS?

Costs of implementing and operating the NPSRS have been compared with
operational costs of the ASRS, Based upon estimated NPSRS staff requirements
of 10-15 people, and input rates of reporta of 5000-7000 per year, System
operational costs are estimated at $1.5 to $2 m.llion per year.

e



1.3.2 USEFULNESS - Will the data developed by a NPSRS be beneficial to the
nuclear community?

Reliability of Task Frequency Estimates

14, Will NPSRS reporters be able to make reliable estimates of how
frequently they perform the tasks that led to the incidents being
reported? Could these estimates be wused to support PRA
projections of human reliability for such tasks?

Results of the Operability Demonstration show that reporters appear
to be able to make reliable task frequency estimates for nuclear plant
operations involved ia reported incidents., Wita trend data from the NPSRS
files to give some semi-quantitative input for numerator data for human
reliability estimates, and associated sk frequency estimates to give
information about denominator values, NPSK. reports appear to be a potentially
useful source of information for model development for PRA estimates of human
reliability.

Reliability of Incident Analyses

15. If several NPSRS analysts were asked to process the same incident
report using NPSRS forms and procedures, how much similarity
would exist between their independently produced data summaries?

A reasonable degree of reliability was shown by prototypal NPSRS
staff analysts when they were processing and analyzing the example incidents
of the Operability Demonstration, Editorial improvements have been made in
the final NPSRS forme and procedures (NUREG/CR-4133, Ref. 1) that reflect the
lessons learned fron the Operability Demonstration. These, along with
standardized training procedures for staff analysts, would further improve the
reliability of data reduction for the System.

Value of Deidentified Reports

16. Would NPSRS reports that were being prepared for publication
8till contain useful information if identifying data were deleted
to protect the anonymity of reportera?

Assessment of the deidentification process for a number of example
NPSRS input reports indicates that it would be difficult to maintain the anony-
mity of reporters and to publish synopses of individual reports if they were
not extensively edited. Fortunately, it is the consensus of opinion that the
need to publish information from NPSRS incident reports should be infrequent,
since most events of major safety significance are reported to the NRC through
conventional communication channels. Specific procedures have been developed
for preparation, publication and distribution of Alert Reports from the NPSRS
that have been designed to minimize the probability of loss of reporter anony-
mity for the relatively small number of incidents for which Alert Reports may
be required (cf, Section 3.4.2).



Interfaces with Other Users

17. Would the data produced by the NPSRS be useful to the development
of human reliability estimates and the models of PRA analysts and
methodology developers? To the Human Reliability Data Bank?

In accordance with the specifications of NUREG/CR-413% (Ref 1.),
trend analyses of the NPSRS data would be published by the System at regular
intervals, These analyses should have substantial benefits for System users
such as the Human Reliability Data Bank and PRA analysts and methodology
developers as well as reactor vendors, facility designers, and plant
operational personnel.

1.3.3 ACCEPTABILITY - Would the data from the NPSRS be needed? Would the
System be embraced or shunned by the nuclear community?

Need for Human Performance Data

18. How important are human performance data to nuclear power
industry personnel? To NRC personnel? How adequate are the
currently available sources of data on human performance?

There was almost complete agreement among both industry and NRC
interviewees that more (and more reliable) data on human performance are
needed. In interviews conducted with nuclear plant operational personnel,
broad agreement existed that a substantial number of significant near-miss
incidents occur in nuclear plants that are not reported to plant managers or
the NRC through any of the existing reporting channels for safety-related
incidents.

NPSRS Implementation: An Asset or an Intrusion?

19. Considering the data needs and potential problems with existing
human performance data collection mechanisms, would
implementation of the NPSRS be accepted as an asset by the
nuclear power industry? The NRC? Reporters?

Whether potential participants considered the possibility of
implementation of the NPSRS to be an asset or an intrusion depended heavily
upon their perceptions of the objectives and functions of the System and their
relationship to the internal structure of the nuclear industry. With certain
caveats, plant operational personnel groups were strong supporters of the
concept. Aside from their obvious concerns over being penalized by the NRC
and/or utilities for filing reports, the main concern of reporters was that
the data extracted from their reports should result in useful applications
within the industry. Utility management representatives had mixed responses
to the question but often considered the NPSRS to be redundant with exiating
data gathering systems. While some managers were opposed to the NPSRS, others
felt that it should be implemented and given an opportunity to demonstrate
whether it would be useful. NRC interviewees were most often supportive of
the NPSRS concept (with some reservations). If the System were implemented in
accordance with the conceptual design and specifications which have now been
developed (NUREG/CR-1433, Ref. 1), many of the reservations of the



interviewees concerning the implementation of the NPSRS in its earlier drafi
form might be overcome. It would probably be necessary to implement and
operate the NPSRS in full before the reservations of others could be overcome.

Based upon the assessment of all the comments received on the System
and its potential capabilities and problems, it appears that on balance the
NPSRS could provide an important new source of human performance data without
undesirable impacts on the industry. Implementation of the NPSRS could have
both near-term and long-range benefits for both industry and the NRC that
would apparently outweigh the potential problems that some people may have
seen for the System.

1.3.4 Unaddressable Issues

In addition to the issues discussed briefly above, there were a
number of issues that were beyond the scope of this study to address.
Resolution of these issues would require field implementation of the system or
an extensive trial period, These issues are described in more detail in
Section 4.1 and include the following topics:

1. The adaptability and flexibility of the system;

2. The effectiveness of System safeguards for detecting and
rejecting specious reports;

3. The effectivenees of NPSRS safeguards for preventing misuse of
material from the System data base;

4, The quantities and types of plant specific and generic
information that might be received most frequently by the NPSRS;

5. The validity of data collected by the NPSRS;
6. The reliability of NPSRS data;

7. T e completeness of information reported to the NPSRS.

1.4 Report Organization

Section 2 of this report contains a description of the relationship
between the ASRS and the NPSRS, and an outline of the functional relationships
of the NPSRS. A brief description is alsoc presented of the research conducted
to develop the elements of the NPSRS and to assess its feasibility. Section 3
contains a concise description of the System and its elements. In Section 4,
the approaches are described that were taken to assess the NPSRS concept, an
issue-by~issue review of the study resulta is presented, and a summary overview
is given of the resulta of interactions with personnel from the FAA, NASA, and
the ASRS over the course of the study. Section 5 contains a summary of the
study results, and conclusions and recommendations relative to the NPSRS,



2.0 BACKGROUND AND OVERVIEW
- % | NPSRS Development Procedures

The NPSRS concept was developed in a three-step series of actions:
feasibility analysis, prototypal System development, and NPSRS prototype
evaluation., At the outset of the investigation, retrospective analyses were
made of the FAA's Aviation Safety Reporting System to see whether the ASRS
concept contained technological features that could be applied to the nuclear
industry. It was evident that the ASRS has been very successful in
accumulating pertinent human performance data for the aviation industry and
the FAA through an unobtrusive, voluntary, anonymous, nonpunitive, third-party
managed system. A working model of a similarly based system for the NPSRS was
developed around the unique characteristics of the nuclear power generation
industry (Ref. 6). The principal issues associated with such a nuclear power
industry oriented system were assessed initially though a concept review
meeting in which industry management, labor, the NRC, the FAA, the ASRS, and
several research organizations participated (Refs, 2 and 3). The Systenm
feasibility issues were evaluated in detail by conducting a series of
structured individual and group interviews with key representatives of the
nuclear utility industry, operational personnel, the NRC, and the ASRS.
(Samples of the protocols used for the structured interviews are contained in
Appendix A.,) Finally, the draft implementation and operational specifications
for the NPSRS (Ref. 6) were evaluated by means of an Operability Demonstration
(Refs. 7 and 8). The results of the research conducted on the NPSRS are
described in this document «ith particular emphasis upon the assessments made
from the structured interviews that were conducted for the study and the
performances of the protypic NPSRS staff members iu the Operability
Demonstration.

2.2 Summary of Aviation Safety Reporting System Features

In December 1974, Trans World Airlines (TWA) Flight 514 crashed into
a Virginia mountain side. The tragedy was subjected to the full glare of
media publicity and contributed to forces that induced the FAA to implement a
human performance data gathering system called the Aviation Safety Reporting
System. The effects of the TWA 514 crash on the FAA are quite analogous to
those of the Three Mile Island incident on the NRC. Specifically, both
incidents resulted in a heightened concern with respect to human safet;
related incidents in eacr of the respective government organizations (Ref. 2).

In 1976, following a thorough review of the events of the Taa Flight
514 crash and some false starts in implementing unsuccessful, non-third-party
managed human performance reporting systems, the FAA instituted the Aviation
Safety Reporting System., The ASRS was designed to encourage flight crew
members, air traffic controllers and others in the national aviation system to
voluntarily report any incident, situation, or occurrence (contributing either
positively or negatively to its outcome) which the reporter felt was related
to air safety. Two provisions were included in the system that have proved to
be very effective in motivating voluntary reporting. First, a neutral and
independent third-party organization (NASA) was asked to manage and operate
the program in order to isolate the report (and the reporter) from the FAA,
and thereby provide anonymity for the reporter. After its previous false



starts, third-party management of the system was recognized by the FAA to be
essential to the successful outcome of its efforts. (Consequently, the FAA
has no explicit managerial connection with the ASRS, but is its primary
financial supporter providing about $1.5 millior per year to fund the
system.) Second, the FAA extended an offer of limited immunity from
regulatory disciplinary action to those individuals who submitted repcrts of
safety-related incidents where Federal Air Regulations may have been
viclated, The offer of immunity is currently extended to an individual for a
single, appropriately reported incident once in a five-year period, as long as
the reported incident does not involv? criminal offenses or actual aircraft
accidents.

A steady influx of reports has been received over the nearly nine-
year period since the ASRS was established. Reports have been received at a
rate of about 400 per month and over 40,000 have been received since the
system was initiated., ASRS analysts routinely search the information in the
data base for trends that may identify existing or potential problems within
the U.S. aviation system., Several special technical reports describing
findings and system results are issued each year by the ASRS staff. When
critical problem areas are identified by a reporter, hazard notification
reports are issued promptly to those with a specific need for the
information. The ASRS program also publishes a monthly newsletter/safety
bulletin (the "Callback") that provides a regular, relatively informal forum
in which safety issues of general intereat are highlightved.

In the performance evaluation for the ASRS conducted in 1982, the
official and unqualified conclusion of <the NASA sponscred ASRS Advisory
Committee was that the System was practical, useful, and widely accepted
within the aviation community (Ref. 9). In September 1983, the administrators
of the FAA and NASA once again implicitly acknowledged the value of the ASRS
by approving its continuance through September 1987. The succeassful
performance of the ASRS provides substantial support for a determination that
a human performance data gathering system built around the concept of an
unobtrusive, voluntary, anonymous, nonpunitive, third-party managed operation
could be successfully implemented and would provide substantial benefits
within the nuclear community.

2.3 NPSRS Concept Summary

The bdasic elements of the NPSRS are shown in Figure 1., As it is
designed (cf, Ref. 1) the NPSRS, like the ASRS, would provide a simplified
method for submitting reports of safety incidents to the System. The ASRS
experience has shown that guarantees of anonymity are an essential feature to
the System's success in assuring reporters they will not incriminate themselves
by sending information on safety incidenta to the data collecting system.
Therefore, the NPSRS has been designed, as shown in Figure 1, as though it was
isolated from its surroundings by a one-way permeable boundary. This quasibar-
rier permits incident reports to flow into the system and specific deidentified
output reports to flow out of it, but prevents direct, external access to the
individual incident reports.
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A number of factors may motivate individuals to report safety-related
incidents to the System: (1) professionalism, (2) concern for personal and
pJublic safety, (3) concern for the economic well-being of the organization for
which they work, (4) concern for their personal self-esteem with respect to
their Jjobs in light of the public's emotional response to safety-related
incidents in nuclear plants, or (5) concern over possible job-related
disciplinary action such as loss of operating licenses (or jobs) as a result
of human errors that may have contributed to the incidents.

fimilar factors motivate members of the aviation industry (pilots,
air traffic controllers, etc.) to report incidents to the ASRS., However, a
significant difference exists between the U.S. aviation system and the nuclear
power industry with respect to the motivational effect of disciplinary actions
taken against individuals, In the aviation system, disciplinary actions for
violations of FAA regulations are normally taken against individual pilots,
air traffic controllers, etc. However, in the nuclear power industry,
utilities rather than individuals hevse, in the past, usually been the
recipients of discipline for violations of NRC regulations,

In the U.S. aviation system, individual reporters are rather strongly
motivated to support the ASRS by the FAA's warranty of a limited waiver of dis-
ciplinary action for any unintentional regulatory misdeeds short of accidents
and clearly illegal activitiea, As previously noted, the FAA extends immunity
to ASRS reporters for one incident per five-year period. In order to provide
basic motivation for reporting to the NPSRS, similar limited warranties of
immunity would need to be provided by the NRC to nuclear power plant
personnel, However, the NRC's current regulatory policies might not make an
individual warranty of immunity such an attractive "carrot" to nuclear power
plant operational personnel. They might feel less incentive to report because
they would not necessarily have such immediate concern (on an individual
basis) about the possibility of being subject to NRC disciplinary actions.

To increase the plant operational personnel's motivational level to
report safety-related incidents, incentives should also be provided to utili-
ties (as well as individuals) to motivate the utilities to encourage employee
participation in the NPSRS. The reports summarizing NPSRS findings that would
be provided to utilities would represent one such ‘ncentive. The availability
of the NPSRS data base for industry research would be another incentive. As a
result of the interviews conducted with the nuclear community for this study,
it has become clear that another strong motivation for nuclear utilities to
participate in and support the System could be provided if the NRC established
a policy for mitigating penalties for incidentr reported through the NPSRS
wkere the utility could demonstrate that they were substantial, active suppor-
ters of the System. A precedent exists within the NRC for the mitigation of
utility penalties for regulatory violations where prompt self-reporting and
correction of infractions have occurred (cf, Ref. 10, CFR Part 2, App. C). A
formal policy that would extend this consideration to utilities participating
in the NPSRS could apparently provide a strong incentive for encouraging util-
ity participation in and support of the NPSRS. An example of a conceptual NRC
policy statement outlining a position on the NPSRS is provided in Appendix D.
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Finally, the success of a NPSRS depends upon the support of all of the
members of the nuclear power community, including representatives of operation-
al personnel, utility management personnel, reactor manufacturers, professional
societies, and government agencies. A representative body is needed that can
consider the interests of nuclear industry participants and work out the com-
promises that are needed to make the NPSRS an effective, mutually acceptable
system for all members of the community, and can monitor aud evaluate NPSRS
performance. This function would be provided through an advisory committee to
the NPSRS that would be similar to the ASRS Advisory Committee.
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3.0 FUNCTIONAL DESCRIPTION OF THE NUCLEAR POWER SAFETY REPORTING SYSTEM
3.1 Overview of System

The NPSRS is designed (Ref. 1) with functional mechanisms for
collecting reports, for analyzing and evaluating the data associated with the
reported incidents, for cataloging and storing the data from the reports, for
reducing and analyzing the safety-related data, and for informing those who
need to know and can do something about the safety problems that are revealed
by the data, NPSRS analysts will also identify and publicize trends ir human
performance from their data and identify situations which will not only serve
to alert the nuclear power community to developing problems but will also
provide useful results that may aid in the resolution of safety problems. The
functional relationships of the NPSRS are shown in Figure 2,

3.2 Submission of Incident Reports

The first step in the functional flow of the NPSRS, the submisaion of
an incident report from a reporter in a nuclear plant, is shown in Figure 2 -
Block 1. NPSRS reports would be solicited from any persca in the nuclear
power production community who witnessed, was involved in, or otherwise had
knowledge of an occurrence or situation which they believed posed an actual or
potential threat to nuclear plant safety or represented a significant positive
action or situation that contributed to improved safety in the plant.
Reporters would be encouraged to use NPSRS incident report forms (cf, Ref. 1,
Appendix A) whenever possible.

Report forms would be made available to plant personnel through a
designated non-management individual within each plant. In order for e utility
to be eligible for possible mitigation of NRC sanctions for potential regula-
tory violations, the utility would be required to demonstrate substantial,
active support for the NPSRS. As partial evidence of their support, the utili-
ties would be required to select and sustain a non-management individual for
distridbuting blank NPSRS report forms in their plants. Utilities would be
required to submit to tne NPSRS (and keep current) the name, address, and loeal
telephone number of their designated representative. With this information,
the NPSRS could make regular contacts with the designated individuals to assure
that supplies of report forms were available at al]l times within each piant,
Report forms would be made available to plant personnel by means of appropri-
ately and discretely located report supply stands or distribution boxes within
each plant or would be mailed out with company newsletters, safaty messages,
etc. They would also be made available to reporters directly through the
NPSRS office.

The NPSRS Incident Report PForm (cf, Ref. 1, Appendir A) has been
designed as a single-sheet questionnaire that is self-addressed and postage~
guaranteed, for mailing to the NPSRS. The report form includes: the sub-
mitter's identification that is located on a detachable portion of the top of
the report form; a checklist of descriptive parameters for a top-level summary
of a number of generally applicable factors related to the incident; and apace
for a concise, first-hand narrative description of the incident. The checklist
of descriptive parameters is designed for quick and easy completion bty the
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reporter. The checklist includes important items for analysis and codification
of the incident such as plant type, plant operational status, time of day, the
reporter's job description and experience, and the job or task being performed,
etc, The detachable identification section, containing the reporter’'s addreas
and home phone number, is returned as a receipt to the sender., This receipt
would become the reporter's proof of having filed a report, if 1t should
become neceseary for him to exercise his warranty of immun.ty.

9.3 Initial Receipt and Prccessing of Incident Reports

The NPSRES administrative procedures associated with receiving and pro-
cessing incident reports are shown in Block 2 of Figure 2. Upon receipt of an
{ncoming report, an NPSES administrative clerk would log the report into the
system by assigning it a file identification and accession number, The file
identification number would be used for internal control and tracking of the
report as well as for identification of the final data atorage location of the
report, The clerk would alsc be resporsidle for maintaining a file for identi-
fying the processing status of individual reports as they moved through the
aystem,

3.4 Sereening of Incident Reports for Legality and Handling Priority

The functiocnal relationship of the screening processes associated with
individua. reports is shown in Block 3 of Figure 2., After the report is
received and logged into the system, the NPSRS program manager would screen the
report for information that indicated whether the incident involved a criminal
offense, of was of aufficient significance to require preparation of an Alert
Report.

3.4.1 Criminal Offenses

If the reported iacident was associated with a criminal offense, it
would be forwvarded without further NPSRS processing to the NRC and/or appro-
priate law enforcement ageucien. However, the NPSRS program manager would not
screen iacoming reporta for viclations of NRC regulations, To do so could
seriously compromige the willingnmess of plant operaticnal and maintenance per-
sonpel to report conditions or situations which might pose a threat to nuclear
asafety.

3.4.2 Alert Reports

Concurrent with the screening process for criminal offenses, the NPSRS
program mansger would examine each incoming report for incidents containiig
time-criticel information of major specific or generic significance to nuclesr
utilities, or for incidents that zight be forerunners of potentially high
publice-risk events., Reports containing such ianformation would be candideutes
for puvlication of NPSRS Alert Repurts. |Most reporta comtaining information
about tiae-critical, high-risk incidents would normaily be submitted indepen-
dently to toe NRC through the local utility associated with the event in accor-
depce with the NkC's established compunicatioms chepnels (e.g., Licensee Event
Reports, etc.). For incident reports that appear to meet the high-risk and
time-criticality criteria for Alert Report preparation, the KPSRS program
manager would request the NRC to provide a listing of all accidents submitted
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to the NRC through their estzblished channels in the time period immediately
prior to and following the reported NPSKE incident, The NPSRE report which
was judged to be of critical safety significance would be compared with the
NRC listing to see whether it had beeu reported in parallel to the NRC through
other channels. If the NPSES incident had been reported through normal chan-
nels to the NMRC, mo further consideration would be given %o publication of the
subject incident as an Alert Report. Tnder these conditions, respomsibility
for further dissemination of information sbout thie incident to the induatry
would D¢ assumed to reside with the NEC. The incident would, however, be
flaggeo for potentisl assessment in subsequent publicstions of imcident trend
anslyses prepa~ed by the NPSRES,

If the incidemt had pot been reported to the NRC, the NPSES program
mansger would contect the individual submitting the report snd discuss the
implicatione of possible Alert Report publication with him., In general, the
program menager would encourage the reporter to submit an additional repert on
the (ncident Adirectly to the NRC or to his own plant mazegement through an
establisked communicatiow ohanpel, thereby obtaining immunity (if poseible)
directly from the NRC for gircumetances related %o the incident. If the
reporter could not be persuad.d to 4o this, the program nanager would negotiate
directly with the KRC or the reporter's behalf, sttempting to establish a
mutually acceptable chemnel for publicizing the critieal informatiom while
retaining the anonywity of the reporter. Deidentified Alert Reports would be
prepared by the NPSRS with aufficient constrasints on the level of detail so
that the reporter's anonymity would (if a% all possible) be preserved, and yet
with sufficient data so that the hazards aesocisted with failure to introduce
the information to the nuclear power commmity would be reduced.

In the event that sn accepiable Alert Report could not be generated
and the reporter’'s identity would be put @t riek if cme were distributed, then
the NPERS program manager &ad the NBC would have to jointly determine the
disposition of the matter.

It sheould be noted that NPSRS Alert Reports would be sent to the NEC,
utilities, and individual nuslear power plLacts for information purposes ounly.
No action would inherently %e required on the part of the recipients of the
Alert Report, although action could de *aken volunterily on the part of the
utility recipients. It would bte the resjpomsidbility of the NRC to make and
implement any actiors whicn mignt be imposed upon individual recipiente of
Alext Reports.

2.9 Analyses of Reported Incidente

The steps asscciated with NPERE analysis of reporved incidents are
outlined 1in Block 4 of PFigure 2. Following the initial precessing for
eriminal offenses or Alert Report requirements, as assown in Figure 2, the
Incident Report would be assigned on a routine basis %o &r annlyst for
detailed assessment and processing. The anelyst would assess and codify the
input data in the report. If af’er exsmining a report, an analyst believed
that further information wae needes to clarify the contents of the report, the
analyst would contsct the reporter at his home by telsphone ‘or by mmil - if
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the reporter couldn't be reached by phone outside of his workplace). Resulte
of the imterview would be appended to the internal data files as requirel by
the interview results.

When the analysis of the report was complete, the original report form
would be deidentified by removal of the identificaticn strip and obliteration
of other identifying information in the body of the report. As indicated in
Figure 2, the identity slip would be returned to *‘he addressee a3 his proof of
submission of the report to the NPSRS in case it wae necsasary for him to
exercise his warranty of immunity in comnection with the incident,

As necessary, the NPSRS analyst would purge critical references to
the specific nuclear plants imvolved in the incident as wel)l as their parent
utilitiee from NPSRS generated internal reports in order to preserve reporter
anonymity. Original documents would be destroyed when the apalysis results
had been codified for computer input.

3.6 Preparation of NPSRS Internal Pile Documentation

The functional reletionship of the internal documentstion reeulting
from the NPSRS analyst's evaluations of incident reports is whown ia Block 5
of Pigure 2. Following report deidentification, the report would be vorapared
for data bank entry. An analyst would make the needed judgments regura ng the
coding of information in the report. 'The resultant temperary file of data and
information would then be processed for entry into the date bank, A verbatim
transcript of the deidentified narrative portion of the originsl report would
be entered into the data bank along with the anelyst's comments on the results
of his interviews with the reporter, ard his sumpary of the aignificant
elements of the incident.

Individual reports would be codified in terms of the NFSR® taxonomy
ano added to the system data base. The taxopomy of the NPSRE informetion
system has been designed to provide an exteneive indexing aystem to facilitste
retrieval and analysis of reports (cf, Ref. |, Appendices I and E), The strug~
ture of the data base includes key deecriptive parameters related to human
behavioral attributes (e.g., distraction, forgetting, failure to monitor,
complacency, etc,); nuclear power system attributes that pay be essociated with
problem reports (e.g., degraded information exchange processes, ambiguous pro-
cedures, equipment failure); and incident descriptors (e.g, plant type, ssatus,
time of cccurrence, system hardware, components, etec.).

3.7 Preparation of NPSRES Documents for Externmal Distribution

The categories and functiomal relationships of external reports and
outgoing documents prepared by the NPSRS are shown in Block 6 of Figure 2,
The information in the NPSRS data base would be routinely searches by NPSRS
analysts for trends that could identify ezisting sor developing human factors
problems. Special technical reports describting findings of trend analyels
results would be issued regularly by the NPSRS staff. As previcusly discussed,
Alert Reports on high-risk, time-critical safety issues would be iseued
promptly to those with a specific requirement for the information. The NPSRS
would also publish a periodic newsletter/safety bulletin that would provide =
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regular, widely circulated foruw in which important aspects of nuclear power
safety would be reviewed. The topics presented in the newsletter would be
derived from analyses of the NPSRS data base and would be designed to be of
general interest to operational perscnnel irn nuclear power plants, The
newsletter publication would also provide a mechanism for presenting concise
raviews of safety-related topics prior to formal publicetion of generic
etudies on protlems. The newsletter would alsc provide feedback on the
operation of the NPSRS to nuclear power personnel so that the system could
ackieve greater recogunition and utilization by potential reporters.

In additien to research requests received from the NRC or astudies
initisted by the NPSKS staff, it i{s anticipated that requeats would be received
for special studies of interest to specific industry or academic organizations.
Within the limit of its resources, the NFSRS staff would attempt to support
speciel regueets for data bank sesrches and/or enelyses in a manner that would
not compromise the security of the data or the ancaymity of reporters. The
results would gemera.ly be provided to requestors in terms of consolidated,
uniaterpreted output from searches of the data bank,

a9



4.0 NPSRS FEASIBILITY ASSESSMENT

As noted in Section 1.2, the NPSRS feasibility has been assessed
against its practicality, usefulness and acceptability. The specific issues
against which the NPSRS was evaluated were outlined in Section 1.3, The
assessment of each of these issues is presented in this Section., The analysis
methods used to rform the issue assessments are also reviewed in this
Section. Issues t could be significant to the System, but that were beyond
the scope of this investigation are alsoc outlined.

4.1 Assessment Approaches

In the preliminary NPSRS development/evaluation efforts, (Refs, 2 and
3) an initial set of specifications for the System was prepared. The initial
specifications included a preliminary description of the functional aspects of
the System, its forms and procedures (Ref. 6). As the initial specifications
were developed, a preliminary plan was also prepared for evaluating NPSRS
feasibility (Ref. 7).

The preliminary plan (Ref. 7) for NPSRS evaluation identified a set
of issues which were pertinent to the feasibility of the System. In the
performance of the feasibility evaluation, the issues were addressed by three
principal mechanisms: 1) by conducting interviews with opinion leaders in the
nuclear industry, operational personnel, the NRC and the ASRS; 2) by performing
an Operability Demonstration of the functional effectiveness of the preliminary
organizational structure of the System, its forms, procedures, and its person-
nel and logistical requirements; and 3) by conducting retrospective and
internal analyses of information related to the System and to its data
gathering counterparts in other industries (such as the ASRS).

As part of the assessment, structured interviews were conducted with
11 wuanagement representatives from four nuclesr utilities, with 18 staff
members from the NRC (who represented the EDO, AEOD, NRR, RES, ELD, I&E, and
NMSS), with B experienced operstional personnel, as well as with NASA, ASRS,
FAA, and other Department of Transportation personnel. A typical protocol for
the structured interviews has been attached to this report as Appendix A, The
results of the interviews are raviewed in thig Section.

The Operability Demonstration was conducted in accordance with its
final test plan (Ref. 8). Supporting personnel for performing the Operability
Demonstration were obtained from one of the major nuclear service organizations
in the U.S., the Quadrex Corpo~ation, Tulsa, Oklahoma. The services of eight
highly experienced nuclear plant operational personnel were obtained (most of
whom had been licensed plant operators) <o perform the functions of NPSRS
ataff personnel or to act the parts of reporters from industry. The
prototypal NPSRS staff personnel and reporters had no previous exposure to the
System prior to the Operability Demonstration. Personnel from The Aerocspace
Corporation and NRC acted as proctors for the Demonstration. The ASRS
provided an observer for evaluation of the Operability Demonstration
procedures (cf, Appendix E).
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Ten simulated incident reports were analyzed by each of five indivi-
duals performing the roles of NPSRS staff analysts. Brief summaries of the
example incident reports are attached to this document as Appendix B, Each of
the prototypal NPSRS staff analysts interviewed each of the "reporters" about
the incident reports which they had prepared and submitted, Thus, five
detailed, independent analyses of each of the incidents were prepared by the
prototypal staff analysts. The procedures of the draft NPSRS specifications
(Ref, 4) and the associated forms were utilized in the Operability Demonstra-
tion for analysis and codification of the simulated incident reports,

The results of the repeated, independent analyses of the incident
reports have been reviewed, compared, and evaluated in terms of a discussion
of analyst reliability ir performing their tasks (Section 4.2.15). A more
detailed assessment of the data processing reliability of the prototypal
analysts is presented in Appendix C. The participants in the Operability
Demonstration for the System were alsoc asked to evaluate the forms and
procedures used in the Demonstration. The participants also provided written
assessments  the quality and effectiveness of the draft NPSRS forms and
procedures based on their performances of the roles of prototypal staff
members., The results of these evaluations are summarized in Section 4.2.10,
4.2.11, 4.2.12, 4.2.14. The significant comments and recommendations of the
participants in the Operapility Demonstration have been incorporated into the
final System Specifications (Ref. 1).

A number of issues were identified that appeared to be pertinent to
the evaluation of the NPSRS in its draft format (Refs., 3 and 6), but were
beyord the scope of the study. These issues would require field implementa-

tion before they could be adequately evaluated, They include the following
topics:

: 1 The adaptability and flexibility of the System; i.e., the
capability of the NPSRS taxomomy to grow and to be adapted gracefully to the

potential richness of the data expected from a volurtarily-based reporting
system,

s The effectiveness of NPSRS safeguards for identifying and rejec-
ting potentially specious reports; i.e., reports that might be submitted on
irrelevant or insignificant incidents to satisfy non-safety-related objectives
of reporters.

s, The effectiveness of NPSFS safeguards for preventing misuse of
material from the data base.

4. The quantities and types of plant specific and generic
information that might be received most frequently by the NPSRS.

5o The validity of the NPSRS data; i.e., whether the results of
analyses of the accumulated data would properly reflect objective truth or
generally accepted authority.
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6. The reliability of the NPSRS data; i.e., the repeatability of
reported events or reproducibility of System data or analyses.

7. The completeness of information reported to the NPSRS; i.e., the
adequacy of the descriptions of the reported incidents relative to the
requirements of human reliability and human factors analysts.

&.2s Assessment of Issues

In the following presentations, the issues are defined at the
beginning of each section followed by a summary assessment of the issue,

4.2:1 System Management Modes

How important would it be to have a third-party manager for the NPSRS
that isolated reporters from direct interaction with the users of the reported
data, such as the NRC, utilities, and others? What kinds of organizations
would make good candidates for the third-party manager?

Data to address these questions were obtained through interviews with
plant operational personnel, nuclear utility representatives, NRC managers and
staff members, ASRS, NASA, DOT, and GAO personnel., Interview results were
supplemented with data gathered from retrospective and internal analyses of
information related to the ASRS, NPSRS, and other human performance data
gathering systems,

An independent, third-party manager would be an essential element of
a successful NPSRS. Only by isolating reporterse from the potentially
punitive, regulatory arm of the NRC, from their nuclear utilities, and from
other users of the system can reporter anonymity be assured., The use of a
third-party manager (NASA) for operation of the ASRS has been crucial to the
successful operation of that system.

Some NRC and utility management interviewees expressed concerns that
the voluntary aspects of reporting to the third-party managed NPSES might tend
to separate the plant managers from information which should come directly to
them from operational personnel. There were alsc some concerns that the
reports from the NPSRS could be subject to delays between receipt and
publication and, hence, might not be timely enough to aid the NRC to meet
their allegation tracking requirements or to help in resolving potential
utility in-plant problems. Nevertheless, the need to preserve reporter
anonymity is crucial to the success of the NPSRS (cf, Section 4.2.4).
Isolation of the reporters from utility management and the NRC appears to be
an essential element for assuring reporters that their anonymity will be
preserved, The potential benefits of the third-party management concept, as
noted below, would seem to outweigh the costs of delays in information
transfer and some apparent separation Dbetween wutility management and
operational personnel.

The choice of the type of organization that would make the most
effective manager of the NPSRS is a somewhat subjective matter, On one hand,
a knowledgable, unbiased federal government agency could provide a measure of
apparent public support for the system. However, such an organization would
inherently be subject to budgetary vagaries and public demands for information
from the NPSRS data bank that might jeopardize the capability of the
organization to protect the reporter's anonymity (the fundamental reason for
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which the organization was selected in the first place). On the other hand, a
non-government organization (possibly a muon-profit) with personnel having
extensive experience in the nuclear power industry, which also had a strong
reputation for independence and objectivity, would also be acceptable to most
people in both industry and the NRC as a third-party manager for the System.
One possibly advantage of a non-government organization is that it would not
be directly subject to arbitrary demands for releasing data from the System
that might jeopardize the confiderntiality of the data base and the anonymity
of reporters.

The third-party manager orgarization (whatever type of agency it was)
would have to be staffed with personnel who have broad and extensive
backgrounds in nuclear power plant operations, Moreover, the manager of the
organization should have an outstanding reputation of his or her own in the
nuclear industry that would project a public image of strength, independence
and capability for the organization. A relatively small organization would
probably be adequate to provide for the initial implementation of the
program, It appears that a total of about 10-15 full-time equivalent
technical staff members would be sufficient for implementing the aystem
initially (ef, Ref, 1, Sections 2.9 and 2.10).

4.2.2 Reporters

What types of nuclear industry personnel should be encouraged to
submit reports to the NPSRS? What nuclear plant on-site personnel are
acceptable? What off-site personnel categories?

Data to address these questions were obtained through interviews with
plant operational personnel, nuclear utility representatives, NRC managers and
staff members, ASRS, and NASA personnel. Interview results were supplemented
with data gathered from retrospective and internal analyses of information
related to the ASRS and NPSRS data gathering systems.

It should not be necessary to preclude anyone from submitting reports
to the NPSRS. All types of operational and administrative personnel from
nuclear plants and utilities should be encouraged to report safety-related
incidents to the Sysntem. However, no explicit attempts should be made to
encourage non-nuclear layman plant visitors or NRC personnel to report through
the System. Nevertheless, NRC perscnnel should be permitted to submit reports
to the NPSRS for incidents which they believed might not otherwise be included
in the System's data base -- assuming that they had reported in parallel
through their regular NRC channela, KNPSRS staff analysts would have to draw
upon their backgrounds and exjertise to evaluate the significance and
relevance of reports submitted to the System in order to put them in their

proper perspective,
4.2.3 Repor ts

What restrictions, if any, should be imposed upon the kinds of
reports submitted to the NPSRS? Are reports related to the following subjects
acceptable: Utility or plant administrative or operationmal policius? Quality
of supervision? Working conditions? Quality of management? Are reporta on
positive, accident preventive human actions, outstanding plant procedures,
etc. appropriate for solicitation in a NPSRS?
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Data to address these questiosns were obtained through interviews with
plant operational personnel, nuclear utility representatives, NRC managers and
staff members, ASRS, NASA, DOT, and GAO persoannel. Interview results were
supplemented with data gathered from retrospective and internal analyses of
information related to the ASRS, NPSRS, and other human performance data

gathering systems.

Nuclear plant operational personnel indicated that they felt strongly
that many safety-significant near-miss incidents were not being reported to
the NRC. These potentially unreported incidents were categorized as events
where the efforts of plant operational personnel may have prevented a
potentially significant event from escalating to the level where a report to
the NRC would have been required. Most of these incidents were felt to
involve significant aspects of human behavior that could be important to those
who are responsible for understanding and modeling human performance. The
operationel personnel indicated that the NPSRS would furnish a very useful and
desirable mechanism for reporting near-miss incidents of this type.

Thus, it does not appear to be advisable to place restrictions on the
acceptability of any ~ategories of subject material that might be reported to
the NPSRS, as long as reporters believed the information to be important emough
to justify its submittal. However, there are clearly several categories of
information for which reporters’' viewpoints could tend to be subjective, such
as those related to plant policies or quality of supervision, For evaluating
incidents on these subjects, it would be necessary to select analysts for the
system with extensive backgrounds in nuclear power plant operation, who are
capable of exercising good, solid judgement. These capabilities would be
essential to place reports on subjective material in their proper perspective
relative to other safety-related information/data.

In interviews with utility managers, concerns were expressed about
potentially specious (or improperly motivated) reports that might be submit-
ted to the NPSRS, The managers were concerned that such reports might be sent
in by individuals with a variety of motivations. For example, managers were
concerned that reporters might be trying to avoid being terminated from con-
struction jobs, or that tney might be attempting to sway public (or NRC)
opinions with respect to union or job-security-related goals or objectives by
reporting incidents that were rot really significant to plant safety.

To gain data on e : ten:ial for improperly motiveted reporting to
the NPSRS, ASRS inter:. . es vsere questioned about their experience with
reports of this sort. 7V T itaff members acknowledged that some improperly
motivated reports may have been submitted to their System from time-to-time.
However, the ASRS personnel believe that reports of this type have not had a
significant impact on the collective data in the ASRS data bank for several
reasons, First, they ocbserved that the ASRS staff analysts routinely comment
upon the veracity and motivation of reporters in the section of the ASRES
analysis forms set aside for analyst’'s observations. Secondly, these comments
are based upon interviews with reporters. In the interviews, the ASRS staff
analysts specifically inform the reporters that their allegations will not be
individually (or collectively) published unless they are deemed by the ASRS to
be of safety significance and to be broadly applicable to the industry.
Consequently, the ASRS analysts have indicated that the reporters who might
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have been engaged in such actions become discouraged about submitting reports
that are improperly motivated. No individual is known to have repeatedly
submitted such reports to the ASRS. Similar actions on the part of NPSRS
staff analysts could also discourage those who might submit improperly
motivated reports to the NPSRS.

It would be useful to solicit reports of a positive nature about
outstanding plant procedures, or about incidents that prevented accidents, or
led to safety improvements within the plants, or that heightened the safety
awareness of individuals. Such reports would probably require special
categorization in the NPSRS taxonomy and might te particularly useful for
reporting to the community as NPSRS newsletter items. It should be noted that
a substantial fraction of the reports received by the ASRS (perhaps as high as
30 percent) have been determined to be "positive"” reports.

4,2.4 Motivational Incentives to System Support: Reporter Anonymity

How effective and important would the prospect of anonymity be to
potential reporters as an inducement for voluntary submission of reports to
the NPSRS?

Data to address these questions were obtained through interviews with
plant operational personnel, nuclear utility representatives, NRC managers and
ataff members, ASRS, NASA, DOT, and GAO personnel, Interview results were
supplemented with data gathered from retrospective and internal analyses of
information related to the ASRS, NPSRS and other human performance data
gathering systems.

Reporter anonymity appears to be an essential element of a successful
voluntary, human performance reporting system. On occasion, nuclear
operational personnel have been informed by their managers that their jobs
will not be jeopardized by filing reports with management about safety-related
incidents to which they may have contributed in some fashion. However, the
potential reporters appear to have an intuitive belief that if their names
become associated with an incident which appears to reflect poorly on their
job performance they will ultimately suffer from it. Contrary to the opinions
of utility management, potential reporters indicated that in spite of the
inherent professionalism of operational personnel, professionalism alone would
not be a sufficient motivation for reporting if the reporters' indentities
could be connected with an incident.

Alert Reports (cf, Section 3.4.2) appear to have a potential for
compromising the anonymity of reporters if they were indiscriminately
published. As noted subsequently in connection with Section 4.2,16, most of
the NPSRS incident reports will not meet the criteria for publication of Alert
Reports. The current information transfer channels of the NRC and utilities
will provide individual plants and the NRC with descriptions of the majority
of the significant safety-related problems in the plants. In those relatively
rare instances where a significant incident was not reported through regular
NRC channels, but was reported to the NPSRS, procedures have teen recommended
for preparing and publishing Alert Reports that would minimize the potential
for loss of reporter anonymity (see also, Ref. 1, Sectiom 2.7).
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A number of interviewees expressed concern about maintaining the
integrity and confidentiality of the NPSRS data base itself. In particular,
plant operational personnel expressed universal concern about this problem.
They indicated that they were worried about attempts that might be made to
obtain and publish individual incident reports that were submitted to the
NPSRS., The potential reporters (as well as other interviewees from all
aspects of the nuclear community) felt strongly that the NPSRS should be
implemented in a manner that would prevent anyone from arbitrarily obtaining
individual reports for their exploitation, irrespective of the motives of the
person attempting to gain access to the reports., Loss of reporters’' anonymity
through this mechanism could have very damaging repercussions to the NPSES.

The NPSRS has been designed as a long-term source of analyzed human
factors data rather than a supplementary allegation tracking system for the
NRC. The NRC's allegation tracking system requires the person submitting the
allegation to provide his identification along with the details of the
incident to the NRC, In light of these requirements, the NPSRS would not
appear to be a useful adjunct to the NRC's allegation tracking endeavors.
Information identifying the utility, power plant, or individuals associated
with an incident that had been reported to the NPSRS would not ordinarily be
provided to the NRC by the NPSRS. Serious damage tc the credibility of the
NPSRS could result from failure to preserve reporter anonymity. In those
instances where the safety-significance threshold for preparation of an Alert
Report about an incident had been crossed, the responsible parties would have
to carefully weigh the potential benefits of such a publication in relation to
the potential damage that might result to the viability of the NPSES from the
publicity that might accompany the loss of anonymity for a reporter.

4.2.5 Motivational Incentives to System Support: NRC Warranty of Limited
Immunity to Reporters and the Feedback of System Results

How effective would the prospect of ~eceiving a grant of limited
immunity from NRC regulatory enforcement actions be as a motivational
mechanism to an individual for reporting to the NPSRS? How important would it
be for the NPSRS to show its usefulness to the nuclear community by feeding-
back System results to reporters?

Data to address these questions were obtained through interviews with
plant operational personnel, nuclear utility representatives, NRC managers and
staff members, ASRS, NASA, and DOT personnel. Interview results were
supplemented with data gathered from retrospective and internal analyses of
information related to the ASRS and NPSRS data gathering systems,

There are apparently several important personality characteristics
that would motivate individuals to report to the NPSRS. These motivational
mechanisms include professionalism, concern for individual and societal
safety, and a variety of other individual characteristics, As a supplement to
these characteristics, potential reporters stated that a limited warranty of
individual immunity from punitive action on the part of the NRC for an
inadvertent violation of Commission regulations would also be a significant
factor in motivating support for the NPSES. The ASRS attributes the
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motivation for submission of about one-half of their reports to the FAA's
limited warranty of immunity (one application of the FAA's warranty of
immunity is permitted to a reporter in a five-year period). It was nearly
universally agreed by all interviewees that a similar warranty from the NRC of
limited individual immunity would be a worthwhile motivational feature for
obtaining a reporter's support for the NPSRS. Interviewees from the NRC's
Office of the Executive legal Director (ELD) stated that since a precedent for
such a warranty already existed in ‘“whistle-blower" regulations, the
Commission would probably be receptive to application of such a concept to the
NPSRS.

As indicated, professionalism, concern for individual and societal
safety, and the welfare of their nuclear industry would also be strong
motivators for encouraging operational personnel to report to the NPSRS, To
permit characteristics such as these to be fully effective as motivators for
reporting, results of the implementation of the System must be apparent to the
operational personnel, If the operators are to be aware of NPSRS activities,
there must be direct feedback between the System and potential reporters,
This type of feedback would be provided through publication of an informal
newsletter (as described in Section 3.7) and through the annus. NPSRS training
sessions that utilities would be required to conduct (cf, Ref. 1, Section
2.2.3). Potential reporters that were interviewed indicated that this type of
feedback of the results of their efforts would have an important motivational
effect on their support of the System.

4.2.6 Motivational Incentives to System Support: Mitigation of Sanctions
Againat Utilities

How far should the concept of grants of limited individual immunity
from NRC regulatory enforcement actions be extended? Would a limited grant of
immunity to the nuclear electric utility for which a reporter worked be
required? Or would an NRC policy of mitigating sanctions against utilities be
needed to provide them with sufficient motivation to support the System and to
ensure that they would not penalize their employeese for filing incident
reports?

Data to address these queations were obtained through interviews with
plant operational personnel, nuclear utility representatives, NRC managers and
staff members, ASRS and NASA personnel., Interview results were supplemented
with data gathered from retrospective and internal analyses of information
related to the ASRS and NPSRS data gathering systems.

Utility support of the NPSRS would be an important feature both for
motivating reporters and for success of the system. The relatively small size
of the nuclear industry and the provincialism of a nuclear plant could make it
difficult to prevent repercussions from occurring to reporters without the
support of their utilitiea, In order to provide an incentive for utility
support of the NPSRS, operational personnel indicated in interviews that the
NRC should extend some limited warranty of immunity to utilities (or assurance
of potential mitigation of c¢ivil penalties) for potential regulatory
infractions associated with incidents reported to the NFSRS., Such benefits to
the utilities were seen as being needed to motivate the utilities to support
the NPSRS concept and to persuade them not to take retribution against
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reporters in the event that publication of an individual's report on an
incident was necessary.

Apparently, a warranty of complete immunity to utilities for reported
incidents would not be desirable from the standpoint of either the utilities
or the NRC. However, an NRC policy of mitigation of sanctions for potential
regulatory violations where the utility could demonstrate vigorous support of
the NFSRS would apparently have a beneficial effect on utility attitudes
toward for the System. Some utility managers stated that if the NRC extended
a policy of limited mitigation of its punitive actions for potential
regulatory violations that might be reported to the NPSRS, such support would
be forthcoming. If such a policy were implemented, it was stated that
supporting utilities would be unlikely to exact retribution on reporters,

As a necessary demonstration of NPSRS support, utilities should
provide evidence that they were making an active effort to foster human factor
improvements in plant safety. Such demonstrations of active utility support
for the NPSRS should include evidence that regularly scheduled, annual training
sessions were being held in the plant for educating and motivating the support
of operational personnel. The utility should demonstrate that they were making
blank NPSRS incident report forms available to employees under non-threatening
conditions in several convenient locations within the plant, As evidence of
this, the utility should show that they had clearly identified a non-mansgement
individual who was responsible for maintaining an adequate supply of the blank
NPSRS reports. The utility should also demonstrate that they regularly updated
the NPSRS organization with respect to the name, address, and local telephone
number of the designated individual, In addition to this external evidence of
utility support to the NPSRS, reporters from the plant should be encouraged to
communicate evidence of subsequent discrimination against them (if any should
oceur) to the NPSRS and NRC for investigation.

Interviews with NRC staff members from the Offices of ELD and I&E
have indicated that a precedent may exist for establishing a policy of mitiga-
tion of penalties for utilities for prompt self-reporting and correction of
potential violations of NRC regulations (ef, Ref. 10, 10 CFR Part 2, App. C).
It appears that if such a policy were applied to incidents reported to the
NPSRS, it could have substantial positive benefits for both utility and
operational personnel support for the NPSRS. A suggested outline of an NRC
policy statement describing the relationship between the NPSRS and the NRC is
presented in Appendix D.

4.2.7 System Oversight and Evaluation Committee

How important would it be to have a top-level independent advisory
committee for oversight and evaluation of NPSRS activities? What should the
characteristics of its membership be?

Data to address these questions were obtained through interviews with
plant operational personnel, nuclear utility representatives, NRC managers and
staff members, ASRS, NASA, DOT, and GAO personnel, Interview results were
supplemented with data gathered from retrospective and internal analyses of
information related to the ASRS and NPSRS data gathering systems,
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Aa independent advisory committee would be an important element of
the implementation and continued operation of the NPSRS. The ASRS and FAA
interviewees all expressed the opinion that one of the most important actions
taken by NASA at the time of the initiation of the ASRES was the establishment
and selection of an advisory committee for their system. The NASA committee
has eleven members who represent a cross-section of senior representatives of
the professional organizations, aircraft manufacturers, etc, within the
aviation community. Members have a nominal tenure on the committee of three
years plus a potential one-year extemsion. Interviewees from t.e ASRS and
their advisory committee believe that the advisory committee has served the
aviation community and the ASRS well. The committee members have been strong
supporters of the ASRS, Under the committee's oversight, the independence and
integrity of the ASRS have been ensured. The ASRS Advisory Committee has
considerable political influence as well as technical oversight., With its
political influence, the committee has helped keep the funding for the system
adequate, even in years when budget problems could have been severe,

Like the ASRS advisory committee, the NPSRS advisory committee should
represent a broad cross-section of the nuclear community. The committee
should include members with backgrounds in nuclear power plant operations,
instrumentation and control, health physics, reactor manufacturing, academi-
cians, professional organizations, EPRI, INPO, designated legal representatives
for operational personnel, as well as an NRC representative, Opinion leaders
from within the nuclear power community and those persons widely recognized
for their professional competence should be -2lected for membership on the
NPSRS advisory committee. A committee of about the same size as the ASRS
advisory committee (7-11 members) was recommended by interviewees with nominal
tenures of about three years (also similar to the ASRS committee). The
committee would be organized initially by the NPSRS third-party manager on the
basis of nominations from the principal organizations in the industry (such as
those listed above).

4.2.8 NRC Liaison Organization

Which organization within the NRC should have the liaison responasi-
bility for the NPSRS? What staff qualifications (backgrounds and numbers)
would be appropriate for the liaison function?

Data to address these questions were obtained through interviews with
NRC managers and staff members.

Considering the breadth of interests and variety of objectives for
using human factors data represented by the NRC staff members (cf, Section
4,2,18) it would appear advisable to select a liaison office that could
encourage and support the NPSRS to maintain diverse interests (and perhaps to
expand the scope of its investigation to include incidents in other regulated
parts of the nuclear fuel cycle besides light-water power reactors alone).
The office should report at a high organizational level within the NRC. A
program office within the Office of Analysis and Evaluation of Operational
Data (AEOD) or the Office of Research (RES) was most often recommended by the
NRC staff members as an appropriate potential location for a liaison office
given these considerations, Of 18 NRC staff members interviewed, about
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one~third suggested the RES would represent their interests most effectively;
about one-fifth recommended a program office in the AEQOD; the remainder
recommended offices in the I&E, the OIA, or had no particular preference.

4.2.9 System Implementation Mechanisms

How should the responsibility for implementing the NPSRS be
transferred from the NRC (the funding agency) to a third-party operational
agency? What steps should be taken to publicize, educate, and generally make
users aware of the implementation and continuing operation of the NPSRS?

Data to address these questions were obtained through interviews with
plant operational personnel, nuclear utility representatives, NRC managers and
staff members, ASRS, NASA, DOT, and GAQ personnel. Interview results were
supplemented with data gathered from retrospective and internal analyses of
information related to the ASRS and NPSRS data gathering systems.

If the NPSRS were implemented, the transfer of the responsibility
from the NRC to a third-party management organization could be accomplished
with a Memorandum-of-Agreement or Memorandum-of-Understanding (or Statement of
Work in case of a non-government organization) that would be prepared a |
implemented with the selected third-party operational manager. When this was
completed, the NPSRS could then be initiated essentially immediately. An
annual budget should be allocated to publicity for the NPSRS. It should be
recognized that publicity will be important to the NPSRS not only for
initiation of the System but also for its longer-term life span. Theae
publicity efforts should include NPSRS publications and an NRC mandated
training program (to be conducted on an annual basis) in all nuclear power
plants. At these training sessions (part of the regular plant training
program for operational personnel) materials that were developed by the NPSRS
staff would be presented and distributed to the utility personnel, The
training session would describe the System's functions, ite interfaces with
the NRC and the nuclear community, and would emphasize the importance of the

NPSRS the NRC in maintaining industrywide safety consciousness (cf, Ref. 1,
Section 2.8.3).

4,2,10 System Forms and Procedures

Are the specifications, forms, and procedures that have been

developed for the NPSRS adequate for implementation by someone other than the
syatem developer?

The adequacy of the NPSRS Incident Report form, Administrative lLog,
Analyst Action form, Taxonomy, and Taxonomy Data Collection form, and the
procedures for completing the forms were assessed from writteu reviews
submitted by the participants in the NPJRS Operability Demonstration as well
as by comments from interviews with ASRS, utility and NRC personnel,

Essentially all of the participants in the Operability Demonstration
felt that the existing forms and procedures were adequate for performing the
functions described in them. Some constructive suggestions were made by the
participanta with respect to each of the forms and procedures., Their comments
have been incorporated as revisions into the forms and procedures as presented
in the Appendices to the NPSRS Implementation and Operational Specifications
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(Ref. 1). Thus, it appears that the forms and specifications that have been
developed would be adequate for implementation by a third-party manager.

4.2.11 System Personnel Requirements

What skills and personality characteristics would be needed by NPSRS
personnel? By the program manager? By the staff analysts? By editorial and
support staff members? What training needs and additional support needs would
be projected for the NPSRS and its staff members?

To obtain data to evaluate this issue, Operability Demonstration
participants were cycled through all significant NPSRS staff assignmenta., The
participants prepared written comments on the results of their assignments and
were interviewed along with personnel from the ASRS, several utilities and the
NRC with respect to their perceptions of NPSRS staff skill needs and
background requirements,

The Operability Demonstration participants all agreed that broad and
extensive backgrounds in nuclear power plant operations were the moast signifi-
cant skill requirements for NPSRS staff members. For the program manager's
position, an effort should be made to find a practicing attorney with an
engineering background and the needed plant operational background. Both
legal and technical skills are needed for screening and evaluating reports as
they come into the ayatem. If the program manager was selected for his
technical background alone, a lawyer should also be retained as a consultant
to aid in legal evaluation of the incoming reports.

Systems analysts should be chosen with both broad technical back-
grounds in nuclear plant operations and specialized skills in areas such as
plant maintenance, chemistry, health physics, licensing, etc. Human factors
skills would be important for analysts. However, on-the-job training would
probably be more effective for developing human factor skills in the staff
analysts than it would be for developing nuclear operational skills in people
without an appropriate technical background. Based upon experience in the
ASRS, about six monthes of on-the-job training would probably be needed before
the analysts achieved reasonably high proficiency at their tasks. In addition
to the basic NPSRS staff members described above, an editor, a staff research
analyst, word processing support, and a librarian would be needed for the
System when it achieved full implementation. Some experience with the nuclear
power industry would be useful to these ataff members, but would not be
essential,

4,2,12 System Facility Requirements

What office facilities, space, equipment, reference materials, and
other resources would be needed to implement and operste a NPSRS?

Data to address this issue were obtained through a week-long
Operability Demonstration of the prototypal NPSRS, through retrospective
analyses of ASRS facility and staffing requirements, through internal analyses
of the NPSRS specifications (Ref. 1), and through interviews with ASES, and
DOT personnel, utility representatives and NRC staff members.
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A nominal amount of space (on the order of 100 square feet per office)
would be needed for private offices for the program manager and for individual
ataff analysts. Analysts need privacy for conducting telephone interviews
with reporters., If part-time staff members were used as analysts by the NPSRS,
some office sharing could be possible =-- but privacy for interviewing would
still be essential., A conference room for staff meetings and meetings with
visitors would also be needed for the System. In addition, a room for a
library where reference material would be available for the analysta would be
important. The library should contain reference material such as NRC regula-
tions (e.g., 10 CFR Chapter 1) and regulatory guidelines, as well as up-to-date
plant descriptions and technicel specifications for U.S. nuclear power plants.
(A total of about 1600 to 2000 square feet of office space would evidently meet
the initi‘al and probacle growth requirements for the NPSRS staff.)

A computer terminal (or netted microcomputers) in the staff analyst
offices that permitted interartive preparation of incoming report assessments
would be useful for expediting data processing. The normal complement of
office equipment such as desks, chairs, pens, pencils, note pads, telephones,
etc. would also be essential for system implementation. A complete inventory
of NPSRS requirements for personnel, facilities, logistics and other resources
is presented in Reference 1, Section 2,

4,2.13 System Cost Estimates

How much will it cost to implement the NPSRS? How does this compare
with operational expenses of similar voluntary safety reporting systems such
as the Aviation Safety Reporting System?

Some utility managers expressed concerns about potential costs of
NPSRS implementation and operation. To resolve the issue, a retrospective
analysis of the ASRS costs of operation was conducted in order to provide a
basis for estimates of the cost of implementing the NPSES., C(Costs have been
evaluated based upon draft information on ASRS historical operational expense
experiences for an initial implementation period and upon their experiences
for a longer-term steady-state operational period (Ref, 12).

The first 2% months of ASRS operation from April 1976 through May 1978
were spent in design, implementation, and evaluation of their system., The
total cost of system operation during this approximately two-year implementa-
tion period was $401,015 (Ref. 12). Approximately 70 percent ($280,000) of
the total operational expense during this period was associated with taxonomy
development, computer selection and acquisition, and development and testing
of computer data base management software to use in evaluating the codified
results of report analysea., Over $200,000 of this portion of the costs was
expended on the development and testing of the computer data base management
software, The training of analysts and preliminary preparation and testing of
operational procedures cost $50,220 (about 12.5 percent) of the total expenses
during this initial period. At the conclusion of the period, the review and
analysis of the procedures, taxonomy, and data processing methods cost another
$50,615 (about 12.6 percent of the total incurred expensea during the initial
system development period).
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Relative to NPSRS development at this time, probably about one-half
of the work associated with the initial ASRS system design, implementation,
and development has already been performed during the initial design, evalua-
tion, and prototypal testing period for the NPSRS. Thus, a substantial amount
of system deeign, testing, and implementation planning has already been per-
formed in the initial studies for the NPSRS and should not require repetition
during &« system implementation period.

During the subsequent 35 months of ASRS operation (June 1978 through
March 1981) the total costs of the system operation were $4,942,050 (Ref, 12),
During this approximately three year period, about 24,000 reports were submit-
ted and processed by the system. The costs of processing the reports during
this period were $2,657,120 (about 54 percent of the total operational coata),
or about $110 per report. About 60 percent of these report processing costs
/$1,552,000) were associated with analysis of the reports (i.e., processing
them for entry into the data base, and actually entering the reports into the
data base). During this period, the cost for the preparation, publication,
and distribution of major technical studies of the contents of the ASRS data
bas~ were about $1,352,000 (or about ¢/ perceut oi wne total operational coats
.2 oystems)., The remaining 19 percent of the total operational cost was
associated with educational activities (about $184,000), processing special
requests for data base analyses (about $280,000), and preparing and issuing
Alert Bulletins (about $68,000). About 76 percent of the total expense of
operation was stated to be associated with "direct" costs and the remaining 24
percent of the expense was attributed to "distributed” costs.

More recent costs were estimated in terms of a functional breakdown
(Ref, 12) for the seven-month period, June 1984 through December 1984, Extra-
polating the estimated partial 1984 costs to a full-year pericd suggests that
1984 total annual costs should be about $1,400,000, Within these projections
of total 1984 operational expenses, the estimated cost of report processing is
$420,000; of data base administration/operation is $250,000; of research is
$130,000; of report and information publication is $210,000; and of management/
facilities/equipment is $400,000, Based on the seven-month results, about
7000 incident reports are estimated to have been submitted to and processed by
the ASRS oetaff during 1984. Combining the first three elements of the
projected annual cost breakdown suggests a total coat for processing reports
during this period of about $100/report (or nearly the same relative cost as
was incurred during the earlier reporting period).

It appears that operational costs for the NPSRS might be quite similar
to those for the ASRS if the NPSRS was fully operational -- or about $1.5 to
$2 million, A major factor in the low sverhead costs of the ASRS has been the
utilization of retired, highly experienced pilots and flight controllers as
system analysts who were employed by ASRS as coasultants with a very low
resultant overhead, During the 60-month period of operation reviewed above
(1976-1981) nearly 100 individuals worked on the project with total hours
corresponding to a full-time equivalent staff of about 14 persons. If the
system analysts had been actual employees of the ASRS instead of relatively
independent consultants, operational costs “would have been much higher"
according to the ASRS (Ref. 12). The average ASRS staffing level is quite
similar to the projected staff requirements for the NPSRS (Ref. 1, Section 2).
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This again suggests that estimated costas for the two systems may be quite
similar, especially if retired nuclear plant operational personnel could be
retained to act as NPSRS analysts on a consultant basis similar to the
arrangements used by the ASRS,

4.2.14 Reliatility of Task Frequency Estimates

Will NPSRS reporters be able to make reliable estimates of how
frequently they perform the tasks that led to the incident being reported?
Could these estimates be used as a basis for PRA estimates of human
reliability for such taska?

Data to address this issue were collected as part of the Operability
Demonstration. For the incident reports submitted for analysis in the Oper-
ability Demonstration, the reporters were asked to estimate how frequently the
task which led to the reported event would be performed during normal opera-
tions at their nuclear power plant, Subsequently, the systems analysts for
the Operability Demonstration were asked to examine the frequency estimates
provided by the reporters for the simulated incidents and indicate if they
agreed or disagreed with the stated task frequencies. In instances where they
disagreed, they were also asked to explain their reasons for disagreement,

In the resultant direct assessments of task frequency estimates, the
analysts agreed with the reporters’ estimates 90 percent of the time., In the
relatively infrequent circumstances (only ten percent of the estimates) where
the reporters and aralysts disagreed, no identifiable systematic trend towards
higher or lower frequency projectiona could be detected,

These results suggest that reporters can (and probably will) make
reasonably reliable task frequency estimates in their reports. The results
also suggest that the frequency estimates for incidents reported to the NPSRS
can be a viable and relatively reliable means of projecting the frequency of
opportunities for particular events to occur. Thus, NPSES reports can be
expected to furnish evidence supporting (in part) an evaluation of both the
numerator and denominator of human reliability estimates for safety-related
incidents in nuclear power plants.

4.2,15 Reliability of Incident Analyses

If several NPSRS analysts were asked to process the same incident
report using NPSRS forms and procedures, how much similarity would exist
between their independently produced data summaries?

Data to addrees this issue were collected as part of the Operability
Demonstration, The five analysts participating in the Operability Demonstra-
tion were each tasked with the assessment of a set of nine identical input
reports of simulated incidents (cf, Appendix B)., The products resulting from
the analysts’' individua! interviews with reporters and their analyses of the
reported incidents were examined to determine the degree of agreement (reli-
ability) between each element of their data summary forms. The reliability

results are summarized in this section and presented in more detail in
Appendix C.
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The Taxonomy Data Collection forms prepared by each of the five
analysts from the results of their report analyses and reporter interviews were
compared on an item (field) by item basis for all nine of the input incident
reports. Fifty-five separate fields were coded for each report, and the five
analysts each coded the same nine reports (cf, Appendices D and E of Refereonce
1 for the fields and elements of the Taxonomy Data Collection Forms). All
told, there were 495 items (55 fields times nine reports) or opportunities upon
which the five analysts could agree or disagree in their selections., An index
of the reproducibility of the coding of these items was generated by examining
the level of consensus achieved between analysts in their coding of each of the
495 items. This index of reproducibility for any field could assume any value
between one and five, That is, in instances where all five analysts agreed
about the coding of an item, the index's value was five, In instances where
none agreed, the index was assigned a value of one (the logical equivalent of
each person agreeing only with themselves).

An example is shown of the reliability obtained in the codification
of the Performance Shaping Factors for the incidenta analyzed, a ..eld where
the analysts were required to apply their own judgment. In Field No. 37
(ef, Ref. 1, Appendix D) the analysts were required to evaluate the performance
shaping factors that exercised fundamental influences on human actions taken
in the incident. The analysts were required to choose from among 45 possible
options in this field of the taxonomy in order to determine the one they felt
best described the specific performance shaping factor for the event they were
coding. The agreement results are graphically presented in Figure 3, For this
relatively difficult field to evaluate, the following results were obtained,

0 In no instance did all five analysta agree on the choice of the
most significant performance shaping factor.

0 In only one instance, 11 percent of the reports, did at least
four analysts agree,

0 In 45 percent of the reports, at least three analysta agreed.

0 Bighty-nine percent of the time at least two analysts agreed,

An overall summary of the level of agreement reached by the analysts
for the coding of all 55 fields in each of the nine reports appears in
Figure 4., The integrated results for all nine reports were as follows:

0 Thirty-six percent of the time the analysts agreed unanimously
about the coding the fields,

) Fifty-eix percent of the time at least four analysts agreed
about the field codings.

0 Seventy-five percent of the time there was agreement between at
least three of the analysts about the coding of the fields,

0 Ninety percent of the time at least two analysts agreed about
the codification of the fields,

0 In only ten percent of the cases did the analysts find they
could not come to any internal agreement about the coding of the
fields.
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Thus, a reasonable degree of reliability has been shown for novice
system analysts when they were using the draft forms and procedures prepared
for the NPSRS program (cf, Ref. 6) to process incident reports. As noted,
when all entries in the Taxonomy Data Collection forms for all nine reports
are conasidered, four of the five analysts agreed over half of the time about
the coding. With the editorial improvements that have been made in the forms
and with the additional formal and on-the-job training recommended for the
actual Systems analysta, the degree of agreement between independent analyses
of the same incidents would be expected to improve subatantially.
Approximately six months is needed for ASRS analysts to achieve their maximum
levels of productivity and report processing reliability.® Similar lengths of
time would probtably be required for NPSRS analysts.

4,2.16 The Usefulness of Published Incident Reports and Their Implications
to Reporter Anonymity

Would NPSRS reports still contain useful information if identifying
data had been deleted to protect the anonymity of reporters? Which of the
dala items in the NPSRS input report that might compromise the identity of
reporters could be removed from the report without compromising its usefulneas?
What is the potential impact of the Alert Report concept on the NPSRS?

To determine which, if any, of the items in a published incident re-
port might compromise the identity of the reporter, interviews were conducted
with representatives from the ASES, the NRC, utility management, and from
representative plant operational personnel. Interviewees were shown an example
of a completed NPSRS report form and asked to specify which items on the form
might compromise the identity of the reporter if a published summary of the
single report (i.e., an Alert Report) were made available to them or to others,

On the basis of the example NPSRS incident report used in the inter-
views, it appeared that virtually any of the data contained in the report form
pertaining explicitly to the reported incident could compromise the identity of
the reporter. This appeared to be a particularly difficult problem if the re-
port was published without being co-mingled with data from other reports, The
principal complication in preserving the anonymity of the reporter has to do
with the limited number of nuclear power plants in the country (less than 90),
the relative uniqueness of most of them, and the closeness of working relation-
ships in the operational plants., It was generally agreed that with a little
detective work plant managers would be able to determine whether a report had
originated from within their plant, if they were exposed to the giat of the
incident scenario., Moreover, plant managers felt they would be able to make a
good estimate of who the individual was that was involved in the incident, even
if the data were subjected to intensive deidentification before publication,
Almost any of the data items that were associated with the description of a
particular incident scenario might be enough to permit a reasonably firm iden-

¥ ﬂirry V. Brfndy. ASRS Senior Research Scientist, personal communication to
F. C. Finlayson, The Aerospace Corporation, January 18, 198%,

28



tification of the reporter to be made. If all of the potentially compromising
data were deleted from a single report prior to its publication by the NPSRS,
the unexpurgated data that would remain were generally perceived as being
limited in value. Based on these observations and the concerns of potential
reporters, it would apparently be necessary to severely constrain the Alert
Report preparation/distribution procedures.

Recommended procedures for determining whether an Alert Report would
be needed, and the mechanisms for its preparation and publication have pre-
viously been discussed in Section 3.4,2, Fortunately, it appears that Alert
Report publication should rarely be needed, Most events with time-critical
safety response requirements should be submitted to the NRC ae LERs under
normal circumstances, Consequently, if the recommended Alert Report
publication procedures were followed, it should be possible for the NPSES to
inform the NRC and utilities about risk significant incidents (that might have
slipped through the LER net) without excessively Jjeopardizing the potential
anonymity of reporters,

4.2,17 NPSRS Interfaces with Users

Would the data produced by the NPSRS be useful to other data bases
such as the Human Reliability Data Bank (HRDB)? Would it be a useful support
to the human reliability estimates of PRA anslysts and methodology developers?

This issue was assessed via a retrospective analysis “‘hat involved a
comparison of the taxonomies used with the FRDB and with the ASRS to the taxo-
nomy and data elements proposed for the NPSR3 (eof, Ref. 1, Appendix D).

At its inception, the NPSRS taxonomy (Ref, 6) was correlated with an
early form of the taxonomy developed for the HRDB (eof, Ref. 1%). Consequently
the taxonomies for the NPSRS and HRDE have some atromg parallels, However,
the HRDB system has not been designed to accept unproceassed human performance
data, The HRDB requires input data to be submitted in s preprocessed human
reliability format (i.e., one where the probability of errcr per number of
task performance opportunities is explicitly epecified). As a result, some
preprocessing of the NPSRS data would be required before it could be directly
assimilated by the HRDB. In order to meet the current HRDB input requirements,
the NPSRS data would need to be aggregated over a period of time and
assimilated into a form where estimates were made cf the frequency of data
base events and the human reliability of associated taska, The Technical
Specifications for the NPSRS call for publications of such analyses of
aggregated results from the System data baze to be made on a regular baasis
(ef, Ref. 1, Sectiom 2.7).

The ASRS taxonomy and data base were examined to see how the NPSRS
taxonomy compared with the ASRS parameters. Yoth systems are designed to
identify and retain information pertainiecg t¢ human performance errora or
successes that might affect the safety of their respective asystems, Both
aystems also attempt to relate humsn caussal factors for incidenta with the



equipment and procedures associated with the incidents., The ASRS taxonomy has
evolved over a number of years, In some ASRS taxonomy fields, several parame-
ters appear to be redundant in their descriptions of similar aspects of an
event, The lesson that the NPSRS could learn from this is to make the intro-
duction and formalization of new terms into its taxonomy subject to thorough
~eview,

The NPSRS appears to have the potential to make valuable contributions
to developers and analysts of FRAs. Useful qualitative (and some quantitative)
information on both denominator and numerator data for human reliability esti-
mates could be derived from systematic analysea of reports collected by the
KNPSRS, Additionally, the System is very likely to capture information which
might otherwise be unavailable on errors in human performance in nuclear power
plants, and to identify mechanisms by which humans correct faults that may have
been introduced intc the nuclear systems and by which they restore System
stability.

4,2.18 Nuclear Community Needs for Human Performance Data

How important are human performance da‘a to nuclear power industry
personnel? To NRC personnel? How adequate are currently available sources of
data on human performance?

Data to evaluate this issue were obtained through structured
interviews with nuclear power industry and NRC personnel at management and
ataff engineer levels,

All of the utility and NRC personnel interviewed stated that they
were users of human performance data, Utility interviewees were generally
associated with management and higher-level supervisory ranks, Most were
responsible for top-level nuclear safety management or were associated with
conducting PRA activities for their facilities. All of the utility personnel
interviewed indicated that human performance data played an important part in
their day-to-day tasks., NRC interviewees represented various offices in the
organigation including: AEOD, NMSS, ELD, 14E, NRR (personnel from the Division
of Human Factors Safety and from Allegation Management), RES (personnel from
the Division of Risk Analysis and Operations), and the EDO, The variety of
objectives and responsibilities represented by the NRC interviewees led to
identification of a wide variety of human performance data needs. These
included needs for data on the effects of quality assurance procedures that
might be applied to human performance, data on human performance aspecta of
facility safeguarde activities, data on non-LWR plant aspects of the nuclear
fuel cyocle (e.g., fuel fabrication facilities, ete.), data for development of
eriteria for guard qualifications for nuclear facilities, data on root-causes
for human error-related incidents in nuclear power plants, performance-shaping
factor evaluation data, precursor event (near-miss) data for use in
probabilistic risk analysis, and “positive"” reports on the relationship of
human reliability to particularly effective nuclear power plant systems and
equipment interfaces with operational personnel,
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Some NRC interviewees stated a belief that most near-miss data were
already reported to the NRC through LERs, morning reports, ete, Utility
management and some NRC staff representatives expressed the feeling that the
NPSRS might be redundant with other reporting systems in use by the NRC, as
well as potentially being redundant with systemes that were being maintained by
the utilities themselves and by INPO, Those who held these opinions often
expressed the belief that most significant incidents vere bdeing reported under
the present INPO and NRC systems and that improvements should be made to these
information channels before attemptirg to implement any new concepts, On the
other hand, the utility managers that were interviewed stated that their in-
house safety-related incident data gathering programs had collected substan-
tially more data (for their specific plants) than had been submitted by them
to the NRC in LERs. These supplemental data were being anslyred at some of
the individual plants, but neither the analyses nor the data are being shared
acrose the industry. As previously ncted, however, operational perscanel were
convinced that many neer-miss events of safety significance are not being
reported to the current NRC or utility information gathering systems.

There was broad agreement that more data and more analyses of human
performance data were needed, Most interviewees acknowledged that an unobtru-
sive, voluntary, anonyrous, nonpunitive reporting system like the NFSR3 could
be effective in recovering data on some of the unreported incidents that may
be occurring in the industry, especialiy if reporte~ anonymity could be
guaranteed by the aystem.

in general, it was recoguized that a need also exists for reperts on
"positive” events in the nuclesr industry (i.e., imcidents or situations where
humans were able to achieve above average performance as a result of specially
designed equipment or particularly govd operating procedures, etc, ),

4.2.19 NPSRS Implementation: An Asset or ap Intrusion?

Considering the data needs and potential problems with existing human
performance data collection mechaszisms, would implementation of the NPSRS be
accepted as an agset by the nuclear power industry? By the NRC? By reporiers”

Data %to address these questions were obtained through !nterviews with
plant operatiomal personnel, nuclear utility representatives, NRC managers and
staff members,.

Whether members of the nuclear industry, the NRC, and potential
reporters viewed the possibility of implementation of %he NPERS as an asset or
an intrusion depended heavily upon their perceptions of the objectives and
functions of the System, aa well as their own roles and responsibilities in
the industry. With certain caveats, nonmanagement, nuclear plant operational
personnel were strong supporters of the concept. Aside from their obvious
concerns over potential penalties from the NRC and/or utilities for filing
reporte about incidents involving human errors, the main concern of plant
operational personnel was that the data extracted from their reports should
result {in wuseful applications within the industry. Utility management
representatives had mized responses to the question, While some managers were
opposed to implementation of the USystem, others felt that (t should be
implemented and given an opportunity to demonstrate whaether it could produce
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useful results, The managers who supported NPSRS implementation stated that
since the NPSRS was a voluntary program, they could see no obvious mechaniam
by which any unusual burdens could fall from the System onto their utilities,
In their opinions, if beneficial results were not achieved by the NPSKE !n a
reasonable period of time, it could always be discontinued, NRC interviewees
were most often supportive of the NPSRS concept (with some reservationse). If
the System were implemented in accordance with the current NPORS dewign and
specifications (ecf, Ref. 1) many of the reservations of interviewees woth in
and out of the NRC about the implementation of the System as it appeared in
its earlier draft form might be overcome. To overcome the reservations of
others, it would probably be necessary to conduct a full-scale demonstration
of the operability of the NPSRS.

4.3 FAA, NASA, and ASRS Opinions About NPSRS PFeasibility

Staff members from the ASRS, NASA, and the FAA participated as
reviewers of draft NPSKRS documents, were the subjecta of satructured
interviews, and served as participating observers in the Operability
Demonstration, The following observations summarize the opinlons caproraed
about the feasibility of NPSRS implementation by representatives from these
organigations,

The personnel from the ASRS-related activities were strong supporters
of development and implementation of a voluntary, confidential, and nonpunitive
incident reporting system for the nuclear power industry. Based upon their
ASRS experience, they stated that a system like the NPSKRE had the potential for
making a substantial safety contribution to the nuclear power industry of the
United States.

In the opinion of the ASRS observer to the Operability Demonstration,
the NPSRS system features (including concepts, staffing, procedures and forms)
appeared to be entirely workable, With the modifications suggested during the
post-Operability Demonstration discuseion periods, the ASRS observer felt that
the NPSRS could be succesafully implemented. Planned personnel requirements
were judged to be both reasonable and realistic.

The ASRS observer noted, however, that the institution of a voluntary,
confidential, and non-punitive incident reporting program for collecting and
assessing human performance data in the nuclear power induvstry inevitably
would involve new, and consequently unsettling concepts for many of the NPSRS
participants, It was observed that these new concepts would impact large por-
tions of the nuclear community including potential reporters, plant managers,
regulatory officials and perhaps others., Implementation of the NPSRS would
require many of its participants to modify long and potentially strongly-held
veliefs, It was noted that modification of well-eatablished thought processes
or behavior is never easy and that as a result, considerable resistance to
NPSRS i1ovlementation could be expected from some of the participants. It was
recommended that the NPSRS (and NRC) should conduct a carefully organiszed
informatioial and educational campaign to aid nuclear community participants
with this potential problem. Such a program should make it possible for all
of the rotential users, and any others who would be affected by the NPSRS, to
more fully understand the NPORDS goals, ite implementation processes, and the
implioations that this new safety reporting system would have on their day-to-
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day activities, The ASRS observer noted that this educational progras would
%e particularly important for those who have plant management and regulatery
enforcement respomsibilities who otherwise might find the transitional period
of NFPSRE implementation rather Jdifficult.

A clear and unequivocsl method of providirg confidentiality snd mean-
ingful immunity from potential sources of adverse consequences to reporters
was felt to be a key element for successful implementation of the NPSKS.
Begardless of whether the perceived threat t¢ the reporter was from the Nuclear
Regulatory Commission or from some level of utility mansgement, the perception
of protection from punitive acticon was believed to be an importsent element for
the NPSRS., 1If the charscteristics of the nuclear power industry are such that
a meaningful analysis of an incident report could make it possible for the
uttlity involved to be identified and could them result in the possibility of
punitive action being taken against it, it was felt that the utility very
obviously would alsc need some effective protection against such mitivo
actions, The content ami distribution of published "Alert Bulletine” was
considered to be of particular potential sersitivity in thia regard.

The content of the NPSES taxonomic analysis forms was identified as
being very important. Base!d upon ASRS experience, it was feit that several
revisions would probably be required to the NPSRE ‘axonomy in the course of
the evclution of the System. The development of both the form and content of
any gooi analytic taxonomy package wes recognized ae alacet inevitably being
an evolutionary process,

Finally, the ASRE participant chserver at the NPSRSE Operational
Demonstration made the foilowing cbservation:

“"The most impressive and the aingle most important observa-
tion that I made duru‘ the dmutntion wae that 1 did

not hur riing the pro BS that 1 hae
not heard un E?on in omtm of the desire
muty. feas! ﬁ“ uplmnunun ¢’ nonpunitive

incident reporting ontm in aviation. This is sot oaly
true in regard *o the ASRS, bdut it ias alsc true in regard
to the development of the confidential nonpunitive ipcident
reporting program on a major U.S, airiine thet wes ite
precursor,

"In aviation we have learned a tragic and a very expensive
lesaon, ‘'We no longer have to kill people to lesara ilmpors
tant things about safety.’ There i@ no reason that the
nuclear industry, or any other industry that e dependent
upon human behavior, should find it otherwise.,“ (ASES
obeervations are presented in full in Appendix B,)

e R e e e L e e e A B e AR 2

T ——



b

5.C CONCLUSIONS AND RECOMMENDATIONS
5.1 Feasitility Overview

Operational personnel indicated thet they would have an inherent
reluctance about submitting reports of events lgovolving potential human errore
in a syster that circulated the reports through the utility managememt chain,
They believed (with some justification) that & report (even a voluntary one)
calling attention to an inadvertent human error could cause their line manage-
ment to develop negative opinions about the reporter's competence. As a con-
sequence, they stated their belief that many safety significent, near-miss
ioncidents go jpresently unreperted. Considering the apparent reluctance of
operationsl persocmnel to submit reports on nesr-miss events, it is unlikely
that reports of this type that might be submitted voluntarily to the KNPSRS
would othervise be submitted to mansgement. By failing to support & new,
voluntary channel of eafety-related incident communication, utility management
could be separating themselves from more near-miss (nformation than they might
receive if they were active supporters more of the concept,

Iz the absence of any direct ezperience with the actual operatise of
the FPSRS, reporter anonymity and personal imeunity from punitive sctions on
the part of the NRC end utility managemenrt are legitimate concerns of opera-
tional pereonnel. Policy statements from the NRC and from utility nenagewents
indicating their support of *he NPSRE and their willingneas to ertend warrane
ties of immunity to individusle could go far towards allevisting the concerns
of operstional personnel. (An exampie of a conceptual NRC policy etetement has
been provided ae Appendix D.) Mowever, the publication of an Alert Report is
recognized by reporters as & potertial pathway for lose of individual anony-
mity. Mechanisme for constraining the poteatial for loss of ancnymity through
such publications have been proposed n Section %.4.2, If the recommended pro-
cedures were followed, only the most significant incidents reported to the
NPSRS woul”d be publisned as Alert Reports, end them only after an inveatigation
had been made tc mscertain that they had not already been eubmitted to the NRC
through conventicnal chanmels. [e¢.f., Sections 4.2.4, 4.2.16, and Ref. 1,
Section 2.7). If these policies and procedurss were implemented, the potential
for loss of reporter anonymity and the breakdewn of immunity could be greatly
diminished and the chances for success of the NPSRE correspendingly inoreassd.

The confidentiality of the NPSRS date Yase is » correspondingly
importact issue. In order to sssure that a reporter’'s anonymity ie maintsined,
the third-party mansger for the NPSRS must be able %o control access <o the
data base. The need tc assure comntrol of access %o the NPURS data base may
BAke & non-governsent srganization a good choice for a maneging agency for the
NPOPS. A number of interviewees recommended consideration of & non-governmen~
tal, private industry-based organization for the managing agency of the NPSRC
in order %o msintain the security of the System's data base. Considering the
eritical requirement for anonymity expreseed by the potential reporters to the
System, it may be appropriate to give serious considerstion to selecting a
non-governmental organization to mansge the System (of, Section 4.2.1).
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HRDB would have & better Dasis for making Judgments with respsct to the
probability of human error contributione %o sccident seguences in PRAs. The
NPSRS data would also provide a substantisl scurce of ioformation on protlem
solving mechanisss used by humans when positive interveation is taken by them
to reduce the probability and potential severity of asccidents, This very
significant safety mechanism %aa been largely overlocwed {u PRAe a8 a resuit
of unpgertainties in the methods used for modeling *he role of poeitive human
intervention in mitigating the effects of sccidenta,

It ie therefore recogmended that the NRT take eteps ‘o implement tre
NPSRS in full as soon ae 18 reaacnably pessib.e, Consideratior has peen gives
to the option of further field evailuations, but sugl research is not likely %e
change the cverall comclusions above, The Cperstility lemonstration hes showe
the fundamental workabiiity of the NPSRS. [mpiementation of the Jysten
vithout further delay will provide for an early atart on collection and
processing of the irportant dats needed by hunsn perfi-mance dats users,
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Protocol for Industry Interviews
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1.

| 2.

3.

4.

1.

2.

O

2,

I. ACCEPTABILITY - USERS (Part 1)

Do you feel that human performance data are needed for maintaining or
improving the quality of safety-related procedures in nuclear power plants?

If so, what kinds of human performance data do you feel are needed, and
what would you use these for?

How adequate do you feel the currently available human performance data
are for meeting the needs of utility safety systems staff members”

How effective dc you think & voluntary, anonymous, third-party managed
system might be in providing human performance data not currently
available or not adequate?

II. CRITERIA OF REPORT ACCEPTABILITY

What restrictions (if any) do you feel should be imposed upon the kinds of
reports submitted to the NPSRS? (e.g., Would you feel uncomfortable if
reports pertaining to the following subjects were asubmitted by reporters?):

Utility or plant policy? Why?
Quality of supervision? why?
Working conditions? Why?
Quality of management” Why?

What kinds of positive reports might be appropriate for solicitation in &
syatem like thia”

111, ACCEPTABLE REPORTING GROUPS

How broad a cross-section of individuals should he encouraged to provide
reports to the NPSRS? For example, should the following on-aite personnel
be permitted to submit reporta?

a. Nuclear plant operational, maintenance, safeguards and trainer
peraonnel

b. RNuclear adminiatrative personnel

e, Contractor personnel

d. NRC inspector pernonnel

o, Other government personnel? (OSHA, Ped, DOE, State, Local)

f. Plant visitors

Should the folluwing off-site personnel be permitted to submit reports?
a. Utility staff

b, Utility supervisors
8, NRC staff (Headquarters, Regional)



3.

IV. THIRD-PARTY MANAGER

How important do you feel it would be to the success of a voluatary
reporting system to have an independent, third-party manager interposed
between the reporter and the NRC and other users such as the utilities?

What qualities would a third-party mansger contribute to the reporting
system that would be desirable and/or beneficial? What qualities (if any)
would be undesirable from your perspective?

o Would any of the potentially undesirable qualities have a major
impact on the feasibility of the system in your opinion?

What kinds of qualities do you feel would be appropriate to look for when
selecting possible third-party candidates to manage the NPSRS?

Should the candidates bte government agencies? Should they be independent

business firms, industrial concerns, academic institutions, or some other

type of organization?

How important do you feel it would be to have a third-party manager with

experience witn nuclear power plants? If you feel it is important, how

much experience, and what kinds of experience?

Could you give some examples of organizations that meet the qualifications

you've stipulated that might make good third-party managers for the NPSRS?
V. ADVISORY COMMITTEE

How important do you feel it would be to have a top-level advisory

committee for a system like the NPSRS that incorporated industry

representatives as well as representatives of reporters, the NRC, and
other users?

How many people do you suppose might be needed for the advisory committee?
How long do you think the tenure of committee members should be?

What should the backgrounds for persons on the advisory committee include?
How should members for the advisory committee be sclected?

What do you see as the organizational requirerments for the advisory
committee?

VI, MOTIVATIONAL MECHANISMS FOR REPORTING --
ANONYMITY AND IMMUNITY

What do you think could be done to motivate people to submit reports to

the NPSRS and to otherwise use the system? (i.e., What specifically could
be done to motivate people to use the NPSRS?)

A-2



2. How effective and important do you feel the prospect of anonymity would be
to reporters in inducing them to submit reports voluntarily to a system
like the NPSRS?

3. How effective and important do you feel that the prospect of receiving a
grant of limited immunity from regulatory procedures will be to potential
NPSRS reporters?

4. If the NRC were to begin to take more direct positive actions against
individual operational personnel, would that change your opinion about the
importance of personal immunity as an incentive for reporting?

5. If such grants of immunity were provided, how far should they extend?
(i.e., Should they cover only the reporter or could they be extended to
cover the entire plant, or perhaps the utility?)

6. What kind of an effect do you think that immunity grants of this sort
would have upon the regulatory process of the NRC? Potential benefits?
Potential disadvantages?

7. What measures (if any) would need to be taken by the NRC to offer an
incentive to utility management o actively support a system like the
NPSRS?

VII. ANONYMITY

1. Given the example of a completed NPSRS report form, what elements do you
believe might compromise the anonymity of the reporter, if summaries of
one or more reports were available to you?

2. Could anonymity realistically be preserved with a system like the NPSRS in
which Alert Reports were fed back to selected sets of nuclear plants?

3. Anonymity of reporters has been an assumed key element of success in
encouraging them to submit reports to the system. It has the evident
advantage of providing the reporters with the feeling that they are not
Jeopardizing their job security.

VIII. UTILITY OF DATA TO USERS

After having deidentified the report to protect the anonymity of the
reporter, which parts of the remaining information do you think will have the
greatest utility to the users of a NPSRS type system? Is reference to
specific hardware important? Reactor manufacturer? et cetera?

IX. ACCEPTABILITY TO USERS

1. What possible problems do you see associated with a voluntary, anonymous,
third-party managed system for the nuclear utility industry? What
benefits?



2.

4.

Do you see a voluntary, anonymous, third-party managed system as a
potential asset or unnecessary regulatory intrusion on the nuclear utility
industry?

If you feel problems with such a system might ocutweigh the benefits, what
changes do you believe could be made to the concept to make it more
acceptable to the industry so that human performance data not currently
available, or not adequately available could be acquired?

What factors do you feel would be of greatest concern to nuclear plant
operational personnel with respect to a voluntary system like the NPSRS
for reporting safety-related incidents?

Would you recommend the adoption of the concept of a voluntary,

nonpunitive, third-party managed system for the nuclear utility industry?
Why?

A-4



APPENDIX B

Prototypal Incident Reports from

Operability Demonstration



MUILEAR POWFR SAFETY REPORTING SYSTEM INCIDENT REPORT

dentification Strip. Please fil] in all the blasks, This section will be returned to you promptly. Your
» nusbers will not be retained in connection with any records kept of this incident,

Ne may need to call you to clarify certain elements of this event. Will you please provide us with telephone
numbers away from work where we may reach you if we need to obtain further detaiis. Also, please provide a
sailing address in the event that we are unable to contact you by phone.

Areacode (_I/7)  umber_ 94/~ 1925 Best time(s)
Area code ( )  Mumber_ Exr. e A% Best time(s)

Rame 4‘ Ay 4“§g§ Date of lncident J«) - 4, - 1135.
Mdress 9956 Se, Comaup A,
Juesmoes TA ~Q%0!

Time of Incident (24 howr clock)__ O4 ' 4§

Power Plant Mame___ACP 2 GoTe, - |

Except for reports of criminal activities and deliberate misconduct or gross negligence, all identities
contained in this report will be removed to assure complete confidentiality,

For the following questions please indicate your response by placing an "X* in the box beside your answer or
by f1lling in the blank(s) where appropriate. Please try not to skip any of the questions,

1.  Plant Type: (] General Electric [ Combustion Ingineering
t ) Westinghouse Babcock & Wilcox
2. Electrical Capacity: [ Less than 100 Mw [ 500- 1000 MW
100-500 MW Over 1000 MW

3. Location in plant where incident was observed: Cw-rea, &Aﬁ

4, Operational Power Hot Standb Hot Shutdown old Shutdown
Status up uest uest [ uest
Steady State Maintenance Outa Maint. Outage [ Maint. Outage
Load (hanges Technical Spec. . Refueling Tech. Spec. Req.
Stretch Out Tech. Spec. Req.
[ ] Refueling
5. Reported by: Man nt Maintenance
Wﬁﬂgﬂnt Mechanical
Quality Assurance Electrical
Engineering Staff Instrumentation/Controls
mt Personne | ator
%!'Turvuw
Contractor/Consultant X ] Licensed Control Room %«ntor
Chemistry Non-(icensed Operating Personnel
Outside Inspectors None of the above
6. Experience in Muclear Power: g yoars 2.  wonths
Experience in present position: L years o months
7. Mours on Shift P‘] 0«2 hours E 2-6 hours E 6-8 hours
Prior to Incident 8-12 hours 12-16 hours More than 16
8. Mours on Shift in P‘] 0-40 hours E 60-80 hours
Week Prior to Incident 40-60 hours More than 80 hours

9. If a work related task led to the incident, estimate the number of times the task is performed (in a
month, in a year, .) by everyone who has the responsibility for performing such tasks in the
plant, times per ﬁgg_

10. How important do you think the incident was? (Circle one #)

mtimortant 1 2 3 4 (5 critieal
11. How fmportant is it that something be done about the incident? (Circle one #)

Wt important 1 2 3 (O s critical

12. WMarrative Description. Please describe the incident as clearly as possible. Include information on: what
. lem was discovered, what actions were taken; and potential hazards that existed.
What factors contributed to the incident? Why do believe the incident happened? Please give B~1
suggestions as to how to prevent i recurrence. (Use itional space on reverse side if needed.)



INCIDENT

During a routine control room panel walkdown my shift supervisor found
the HPCI auxiliary oil pump control switch in the ®pull-to-lock®™ position.
The *pull-to-lock® position prevents the aux. oil pump from starting upon
HPCI initiation and supplying the necessary control oil pressure to open the
HPCI turbine stop valve. This then made the HPCI (an ECCS system)
inoperative during power operation when required to be operable by Technica)

Specifications.

My shift supervisor, assuming no one else was aware of the problem,
simply placed the HPCI aux. oi1 pump control switch in "auto® and continued
his panel walkdown. After conducting my own investigation, I found that the
contro)l switch had probably been out of position since the previous day when
an I&C HPCI initlation logic functional surveillance had been performed. I
sald nothing to anyone about this since I did not want to get my supervisor
and the others invelved (V.e., I&C personnel and other shift operators) into
trouble.

I should al<o mention that besides operating with an inoperable HPCI,
Technical Specifications requires operability demonstrations to be performed
on other ECCS and safety systems when HPCI 1s inoperable. In addition, the
HPCI system's operability should have been demonstrated before declaring it
operable,

Fallure of the 1&C and operation personnel to follow procedure, which
contains a step requiring the control switch to be returned to “auto®.
Fatlure of subsequent operations shifts to perform adequate panel

wa lkdowns, which would have uncovered the problem a lot sooner.

Fallure of my shift supervisor to report his findings and perform the

required surveillances.

Fallure on my part for not reporting the incident.




SUGGESTED CORRECTIVE ACTION

1.

2.

Addition of alarm or some sort of Indicative device which would alert
the operator whenever the aux. oil pump was not in the "auto" position.
Training for all plant personnel emphasizing the importance of:

a. following procedures,
b. reporting wunsafe or questionable practices, situations, and

observations
Strict enforcement of the requirement for control room panel walkdowns.



MUCLEAR POMER SAFETY REPORTING SYSTEM INCIDENT REPORT
Identification Strip. Please fill in all the blanks., This section will be returned to you promptly. Your
Wﬂt numbers will not be retained in connection with any records kept of this incident.

Will you please provide us with telephone

We may need to call you to clarify certain elements of this event,
Also, please provide a

numbers away from work where we may reach you if we need to obtain further cetails.
mailing address in the event that we are unadie to contact you by phone.

Area code ( 273 ) Mumber 790 - /S35 Best time(s)
Area code ( ) waver BTt /0 Best time(s)

mme_ Bacey Bacez
Mdress _§/02 Gaeey Cessr Rp.
s VisT™ | KY 46706

Time of Incident (24 hour clock) 14 : 30

Power Plant Mame___ SovreQuicse. -3

Except for reports of criminal activities and deliberate misconduct or gross negligence,
contained in this report will be removed to assure complete confidentiality.

?or the following questions, please indicate your response by placing an *X* in the box beside your answer w
by filling in the blank(s) where appropriate. Please try not to skip any of the questions.

Date of Incident _J'#)_- q’ - ‘;2.5-

all fidentities

1. Plant Type: P(} General Electric

{ Combustion Engineering

Westinghouse Babcock & Wilcox
2. Electrical Capacity: E Less than 100 MW FC 500- 1000 MW
100-500 MW j Over 1000 MW
3. Location in plant where incident was observed: Cgu'rgoc. Easm
4. Operational Power ation Hot Standb not Shutdom Cold Shutdown
Status up uest uest
Steady State Maintenance Outa mm. mnqa Maint. Outage
Load Changes Technical Spec. . Refueling Tech. Spec. Req.
Stretch Qut Tech. Spec.
[ ] Refueling
$. Reported by: Management Maintenance
qement Mechanical
Quality Assurance Electrical
Engineering Staff Instrumentation/Controls
t Pcrsomcl
visw
Contncta'/Consulnnt Licensed Control Room ator
Chem'stry Mon-Licensed Operating Personne
Outside xnuccurs Wone of the above

6. Experience in Muclear Power:
Experience in present position:

7. Hours on Shift [ ] 0-2 hours
Prior to Incident 8-12 hours

8. Mours on Shift in [x 0-40 hours
Week Prior to Incident 40-60 hours

—5

msonths

months
2-6 hours [X] 6-8 hours
12-16 hours More than 16

t 60-80 hours
More than 80 hours

9. If a work related task led to the incident, estimate the number of times the task {s performed (in a
month, in a year, etc.) by everyone who has the responsidility for performing such tasks in the
plant, 12 imes per k‘g,

How important do you think the incident was? (Circle one #)
Mot [mportant 1 2 3 4 @ Critical
How fmportant is it that something be done about the incident? (Circle one #)
wtimortant 1 2 3 4 (5) critiea
Marrative Description. Please describe the incident as clearly as possible. Include Information on: what
lem was discovered, what actions were taken; and potential hazards that existed.

What factors contributed to the incident? Why do believe the iIncident happened? Please give
suggestions as to how to prevent a recurrence. (Use ftional space on reverse side if needed.)



INCIDENT

While performing the service water pump monthly operability surveillance
a fellow control room operator violated the technical specification LCO for
drywell/torus differential pressure. This incident was compounded by his
shift supervisor's Ffatlure to report the 1Incident as any Technical
Specification violation should be, 1Y.e., by 1log entry, personnel
notification, and event report. The shift supervisor's rationale for his
negligence was that since the drywell to torus vacuum breaker operability
surveillance was to be performed that same shift anyway, 1t was not actually
a Technical Specification violation.

Cause
1. Exceeding the Drywell/Torus Differential Pressure Limit

A primary function of the service water pump operability survelllance 1is
to ensure each pump 1s capable of providing > 8000 gpm. The only flow
path that can accommodate this flow rate during power operation must include
ti.e out of service REC heat exchanger. Also, the "A" and "C" service water
pumps will only supply the ®"A" REC heat exchanger and the "B" and *"D" pumps
will only supply the "B* REC heat exchanger. In addition, one REC heat
exchanger must be kept in service at all times maintaining a very narrow
temperature band. Due to these factors, an on-1ine heat exchanger swap must
be performed. To perform this heat exchanger swap, one must have precise
control over heat exchanger flow. This 1s 1impossible since the heat
exchanger flow control vélve will pass as much as 3000 gpm, even when fully
closed. To help combat this problem 1t was been common practice to station
a plant operator at the associated manual valve with headphone. to control
heat exchanger flow rate. This lack of control 1s the actual cause of the
D/P violation.

2. Fallure to Report a Technical Specification Violation
Negligence on the part of all 1icensed operators involved.

est rrective Action
1. Repair the heat exchanger flow control valves
2. In-house punitive action against all operators involved



MUICLEAR POMER SAFETY REPORTING SYSTEM INCIDENT REPORT

Identification Strip. Please fill in all the blanks. This section will be returned to you promptly. Your
one nusbers will not be retained in connection with any records kept of this incident.

We may need to call you to clarify certain elements of this event. Will you please provide us with telephone
nusbers away from work where we may reach you if we need to obtain further detaiis. Also, please provide a
mailing address in the event that we are unable to contact you by phone.

Area code (327 ) umber_ 3§ - 2279 Best time(s)
Area code ( ) wmber_ Bt “10 Best time(s)

mme_ Cuaors Coownl Date of Incident 3'»1. . 4, - 1485
Mdress 1040 MEDreed Roan
—Hooosy Heeuwrs | TL 7459

Time of Incident (24 hour clock) ol(-30
Power Plant Name ggt.uejl;gg‘ - 2

Except for reports of criminal activities and deliberate misconduct or gross negligence, all fdentities
coatumd in this report will be removed to assure compliete confidentiality.

lor the following questions, please indicate your response by placing an "X* in the box beside your answer or
by f1lling in the Dlank(s) where appropriate. Please try not to skip any of the questions,

1. Plant Type: [X] General Electric [ ] Combustion Engineering

Westinghouse Babcock & Wilcox
2. Electrical Capacity: [ Less than 100 MW E 500- 1000 MW
100-500 MW Over 1000 Mw
3. Location in plant where incident was observed: we Eoom
4. Operational Power Hot Standb Hot Shutdom Cold Shutdown
Status up r uest st T uest
Steady State Maintenance oua Maint, wmp Maint, OQutage
Load Changes Technical Spec Refueling Tech. Spec. Req.
Stretch Qut Tech. Spec. Req,
[ ] Refueling
5. Reported by: Man nt Maintenance
gement MEchanical
Quality Assurance Electrical
Engineering Staff Instrumentation/Controls
t Pwsomol
vtsw
Contnctor/t:omultut Licensed Control Room ator
Chemistry MNon-( icensed Operating Personne
Qutside. [nspectors None of the above
6. Experience in Muclear Power: ars months
Experience in present position: ears months
7. Hours on Shift P(} 0-2 hours E 2-6 hours [ 6-8 hours
Prior to Incident 8-12 hours 12-16 hours More than 16
8. MWours on Shift in [xl 0-40 hours 60-80 hours
Neek Prior to Incident 40-60 hours More than 80 hours

s If &uu;i related task l)od to the incident, estimate the number of times the task fis Mw-d'(tnm:
mon n & year, etc. ly everyone who has the responsibility for formi such tasks 'n
plant. 2 Ines per Setesr Cvecs. PR

0. How important do you think the incident was? (Circle one #)
Mot [mportant 1 2 k) @ 5 Critical
11, How fmportant is it that something be done about the incident? (Circle one f)

Mot [mportant ] 2 3 @ S Critical

12. Marrative Description. Plesse describe the incident as clearly as possible. Include information on: what

lem was discovered, whal actions were taken; and potential hazards that existed.

B-6  What factors contributed to the fincident? {‘n believe the Incident happened? Please give
suggestions as to how to prevent a recurrence. (Use itional space on reverse side if needed.)



INCIDENT

The Turbine Bullding watch asked me to place the vacuum tank pump in the
*pull-to-lock® position while he 1isolated and drained the vacuum drain
tank. When ] walked over to the control panel tc trip the vacuum tank pump
I was also discussing an upcoming surveillance «'th a new plant operator.
When I reached the panel I mistakenly tripped one of the main condensate
pumps Instead of the vacuum tank pump. 1 realized that 1 had tripoed the

T

wrong pump and immediately reenergized the condensate pump Luckily 1

caught 1t quick enough with only a small perturbation In reactor level beina

the consequences of my action and not a loss of feedwater and scram. I then
placed the cerrect control switch for the vacuum tank pump in "pull-to-lock"
Cause

Akt cwid

Inattentiveness on my part by not making sure 1 grabbed the right switc

"

Control switches for the main condensate and vacuum tank pumps being too

similar and too close to each other.
Control switch labeling not distinctive enough

suggested Corrective Action

Move vacuum tank pump control switch to location

the condensate pump controls

Change switch labeling for condensate and/or

to make them more d}

Change the pump swit( ( handles 0o they are not the same shape,

!

size, color, etc

Be more attentive while manipulating equipment controls




MUICLEAY POMER SAFETY REPORTING SYSTEM INCIDENT REPORT

Identification Stri Please fill in all the blanks. This section will be returned to you prosptly. Your
mm'ﬂgm nusbers will not be retained in connection with any records kept of this incident.

Will you please provide us with telephone

We may need to call you to clarify certain elements of this event,
Alsc, please provide a

numbers away from work where we may reach you if we need to obtain further details,
sailing address in the event that we are unabie to contact you by phone.

Ares code ( 4(9 ) mumver__200 - 34/4 Best time(s)
Area code ( ) mmver  Exer 225 Best time(s)
mme_ Dosige. Davis Date of [ncident _I#)._._a’_.%s'
Mdress 2333 Ragrierr lve .
—Geavny |, GA GeTce

Time of Incident (24 hour clock) 22 :§0

Power Plant Name_ Daowin) -1 § 2.

Except for reports of criminal activities and deliberate misconduct or gross negligence,
contained in this report wiil be removed to assure compiete confidentiaiity,

For the following questions, please indicate your nsp;nu ;y placing an *X* in the box beside your answer or
by filling in the blank(s) where appropriate.

Please try not to skip any of the questions,

all fidentities

1.  Plant Type: [ General Electric { Combustion Engineering
Westinghouse Babcock & Wiicox
2. Electrical Capacity: [ %oc:sganmm v [ go-lo&)nn:.
er

3. Location in plant where incident was observed: _m‘_._ Coman

4. Operational Power ation Hot Standd Hot Slutdom 0ld Shutdown
Status up uest t
Steady State Maintenance Outa Maint, omq- Maint, m'aqo
7 | Load Changes Technical Spec. o Refueling Tech. Spec. Req.

Stretch Qut Tech. Spec. Req.

[ ] Refueling

5. Reported by: Management ninwamo

gement
t Quality Assurance { [lu:triul
Engineering Staff Instrumentation/Controls
t Pcrsomol

tvhw
Contnctorlunsultut Licensed Control Room ator
Chemistry Non-( icensed Operating Personnel
Outside [nspectors None of the above

3

§. Experience in Muclear Power:
Experience in present position:

7. Hours on Shift E 0-2 hours
Prior to Incident 8-12 hours

8. Hours on Shift in h] 0-40 hours
Week Prior to Incident 40-60 hours

—rw

2-6 hours
12-16 hours

l

months
months

b
60-80 hours
More than 80 hours

6-8 hours
More than 16

B~-8

9. If a work related task led to the iIncident, estimate the nusber of times the task is performed (in a
month, in a year, etc.) Dy everyone who has the responsibility for performing such tasks in the

'luu. 3.4  times per

How fmportant do you think the incident was? (Circle one #)
mtimportant 1 2 3 (&) 5 critical
How important 1s it that something be done about the incident? (Circle one #)

wtimortant 1 2 3 () 5 critical
Narrative Description. Please describe the incident as clearly as possible. Include information on: what
WW&WI- was discovered, what actions were taken; and potential hazards that existed.
What factors contributed to the incident? Why do believe the incident happened? Please give
suggestions as to how to prevent a recurrence. (Use itional space on reverse side if needed.)

1.

12.



Unit 1 had been brought to HSD in preparation for a maintenance outage.
The reactor was shut down and primary system temperature was being
maintained with the RHR system. The turbine-generator had been cooled down
and was on the turning gear. A1l unit one electrical loads were being
carried by the station transformer.

An auxiliary operator was directed to secure cooling water to the Unit ]
turbine lube o1l system. The cooling water supply for Unit 2 was secured by
mistake. This error was undetected until a turbine vibration and high
bearing temperature alarms were received on Unit 2. Unit 2 turbine was
tripped and a station blackout occurred.

This 1s a twin unit station with a common turbine building. The turbine
lube o011 cooling water supply valves are next to each other on the
center-1ine of the building. However, U-1 1s on the U-2 side of the
center-11ne and U-2 on the U-1 side; 1.e., the valves are reversed.

Possible corrective actions would be to color code the valves, or lock
them in position with each valve having a different key.

B-9



MUCLEAR POMER SAFETY REPORTING SYSTEM INCIDENT REPORT

Identification Strip. Pl ase fili in all the blanks, This section will be returned to you promptly. Your
nane, acdress and phone nuavers wil: not be retained in connection with any records kept of this incident.

We may need to call you to  larify certain elements of tnis event., Will you please provide us with telephone
nuders away from work where we may reach you If we need to obtain further details. Also, please provide a
sailing address in the event .hat we are unadble to contact you by phone,

Area code ( S0F%) nwmbe 293 - 249128 Best time(s)
Area code ( mever B¢ 225  Best time(s) N
mme Towago Eyvao s %ate of Incident JAA - G . 1484
p —Mo.  UDay Year
Mdress 2175 Roanexe Koap =
FarrFe.S |, FL Oyl

Time of Incident (24 hour clock) 10:30

Power Plant Name Evep GOees] ~ |/

Except for reports of criminal activitiss and deliberate misconduct or gross negligence,
contained in this report will be removed '0 assure complete confidentiality,

For the following questions, please indicate your response by placing an *X* in the box beside your answer or
by f1lling in the Dlank(s) where appropriate. Please try not to skip any of the questions.

1. Plant Type: { ] General Electric { ] Combustion Engineering
LX) Westinghouse Babcock & Wilcox

2. Electrical Capacity: | 4 Less than 100 MW [ ] 500-1000 mw
t } 100-500 M L X]) Over 1000 Mw

Location in plant where InCident was observed: A A

Operational _ Power t)oer ation Hot Standby Hot Shutdown Cold Shutdown
Status i Startup | Brid Request L ] Grid Requeést [TGrid Request
' | Load Changes Technical §

Stretch Ou t Refueling jTEC’I Spec. Req.
] Stretc t

Tech, Spec. Req.

b
E d Stemv State t { Maintenance Outage L Maint, Qutage X | Maint, Qutage
J eq ;

(] Refuel Refueling

Reported by Management Maintenance
PTant Mafiagement Mechanical
Quality Assurance Electrical
Engineering Staff Instrumentation/Controls

Support Persomne Operator
T T r— [ ] SETYT Superyisor
Contractor/Consultant Licensed Control Room Operator
hemistry Non-( icensed Operating Personne |
Qutside [nspectors None of the above

Experience in Muclear Power ‘-’ ,QQT' wﬂ;f"

(lpﬂ”ﬂ(’ n :)!"SP"I w&‘[‘()ﬂj y?‘fs

S G—

Muurs on Shift { ‘ 0-2 hours 2-6 hours

]
: o P ¢ 5",
Prior to Inc ident ) 8«12 hours L ] 12<16 hours

Hours on Shift In { ] 0-40 hours { ;6\"-80 hours
Week Prior to Incident | | 40-60 hours L J] More than 80 hours

If & work related task led to the Incident, estimate the nuber of times the task is performed (in a
wth, n a year, etc.) by everyone who has the responsibility for performing such tasks in the

plant = i Limes per _YEA

Mow important do you think the incident was? (Circle one #)

g— *‘\
Mot [mportant | 4 k| k) 5 L:._""l_"cl;

How important is 1t that something be done about “he incident? (C1
S—
Wt [mportant | 2 3 4 § A\ Critical )

Narrative Description Please describe the Incident as clearly as possible Inc lude information on: what
Rappened, how the problem was discovered, what actions were taken: and potential hazards that existed,
What factors contributed to the incident? Why 30 vou bDelieve the incident happened? Please give
sugoestions as to how L0 prevent a recurrence (Use adnitional space on reverse Side 7 needed, )




Unit One was S/D for a maintenance/refueling outage. The primary side
of the C S/G was being prepared for an eddy current inspection of the $/6G
tubes when severe denting and damage to the tube sheet surface was
observed. A closer inspection of the S/G head found parts of a piano hinge
and some wood screws lodged in some of the tube ends.

During the previous refueling outage, eddy current examination and tube
plugging operations had been conducted. To prevent foreign materials from
entering the RCS, covers are placed in the bottom of the S/G head in the RCS
pipe. These covers are constructed of plywood with aluminum sheet metal
covers attached with wood screws. To enable the covers to be installed,
they are fabricated as two semi-circles connected by a stainless steel plano

hinge.

After the maintenance activity was completed, the $/G was closed out and
sealed by procedure. The RCS was filled and a plant S/U conducted. When
the calorimetrics were performed at higher power levels, there was a slight
power 1imbalance between the C S/G and the other three. An engineer
evaluation was made that this was due to Instrument calibration. The
temperature and flow Instruments were re-calibrated and power was then

within tolerance.

In fact, one of the covers had been left in the cold leg of the C S/G
and there had been a flow blockage. Over the course of operation, the
chemical action of reactor coolant and the physical impact on the tube sheet
*dissolved" the aluminum and plywood such that the only things left were
scme wood screws and the SS plano hinge.

B~11



NUCLEAR POMER SAFETY REPORTING SYSTEM INCIDENT REPORT

‘«Miﬂcaum Stria. Please fill in all the blanks., This section will be returned to you promptly. Your
" e numbers will not be retained in connection with any records kept of this incident,

We may need to call you to clarify certain elements of tnis event., Will you please provide us with telephone
numbers away from work where we may reach you {f we need to obtain further detailis. Also, please provide a
sailing address in the event that we Jre unable to contact you by phone.

Area code (637) Wroer 722 ~ 2467 Best time(s)
Area code ( ) mumber__ Exr 225" Best time(s)

nse Toawk TocesTEe Date of Incident J'Aa.l - g’ - 1985~
address __ 1940 L orive AJe
—Eusuees CT 149720

Time of Incident (24 hour clock) (%30

Power Plant Name___FRsvTIEL

Except for reports of criminal activities and deliberate misconduct or gross negligence, all fdentities
contained in this report will be removed to assure complete confidentiality.

For the following omtion.;.. please indicate your nw;o by placing an *"X* in the box beside your u:;;cr or
by f1114ing in the blank(s) where appropriate. Please try not to skip any of the gquestions.

1. Plant Type: E General Electric { Combustion Engineering

Westinghouse Babcock & Wilcox
2. Electrical Capacity: E %axsgmmmm Ex 2o.tc9‘.g°m'|~
er

3. Locaticn in plant where incident was observed: M&gtgd S

4, Operational Power ation Hot Standh Mot Shutdown old Shutdown
Status est uest T uest
Steady State Maintenance Outa Maint. Outage Maint. Outage
Load Changes Technical Spec. . Refueling Tech. Spec. Req.
Stretch Out Tech. Spec. Req.
[ ] Refueling
$. Reported by: Man nt Maintenance
gement Rechanical
Quality Assurance Electrical
Engineering Staff Instrumentation/Controls
%t Personne | ator
%!‘ﬁunuw
Contractor/Consultant Licensed Cantrol Room %cator
Chemistry Non-_ icensed Operating Personnel
Outside [nspectors ) Mone of the above
6. Experience in Muclear Power: ars /  months
Experience in present position: ears T & months
7. Hours on Shift [ ] 0-2 hours [K] 2-6 hours E 6-8 hours
Prior to Incident 8-12 hours 12-16 hours More than 16
8. Hours on Shift in bd 0-40 hours { 60-80 hours
Week Prior to Incident 40-60 hours More than 80 hours

9. If » work related task led to the Incident, estimate the number of times the task is performed (in a
-lam‘. in a year, etc.) ‘b‘y-mym who has the responsibility for performing such tasks in the
plant, Uniaisal o) times per

0. How important do you think the incident was? (Circle one #)
Mot [mportant 1 2 3 4 @ Critical
11. How important is it that something be done about the incident? (Circle one #)
Mot [mportant | 2 3 . @ Critical
12. Narrative Description. Please describe the incident as clearly as postible. Include information on: what
W_W-—'&'Wbln was discovered, what actions were taken; and poten*ial hazards that existed.

_ What factors contributed to the incident? Why do believe the incident happened? Please give
B-12 gsuggestions as to how to prevent a recurrence. (Use additional space on reverse side \f needed.)




While developing new procedures for the Frontier station 1t was
necessary to conduct an extensive evaluation of the inter-relationship of
existing plant procedures. It was discovered that many of the procedures
directed operators to non-existent procedures or steps. This 1s a serious
situation 1f the operator s wut111zing the concept of "procedural
compliance® during a casualty and ends up in "no man's land".

To date, no specific corrective actions have been initlated by the plant
beyond the procedures currently being developed.

I belleve this 1s only the tip of the iceberg and a complete review and
evaluation of procedures 1s required.



NUCLEAR POMER SAFETY REPORTING SYSTEM INCIDENT REPORT

dentification Strip, Please fill in all the blanks, This section will be returned to you promptly. Your
m‘ﬂem numbers will not be retained in connection with any records kept of this incident.

We may need to call you to clarify certain elements of this event. Will you please provide us with telephone

numbers away from work wnere we may reach you if we reed to obtain further details. Also, please provide a
sailing address in the event that we are unadble to confact you by phone.

Area code ( 74/ ) Mmber  Gii - 043 Sest time(s)
Area code ( ) mumver_ Exr 2rz Best time(s)

Xame Geeac> (rees __ Date of Incident JU. - ‘i’ - 14
Address IS 264 B. S4EFF0ED AJe N
—Davevey TDTE 320855

Time of Incident (24 hour clock) 11: IS
Power Plant Name coodod - 3

Except for reports of criminal activities and deliberate misconduct or gross negligence, all fdentities
contained in this report will be removed to asture complete confidentiality.

- - -

For the following questions, please indicate your response by placing an *X* in the box beside your answer or
by f1lling in the blank(s) where appropriate. Please try not to skip any of the questions.

1.  Plant Type: PQ General Electric [ Combustion Engineering
J

West inghouse Babcock & Wilcox
2. Electrical Capacity: E Ii;:sgc;m L sgo.looo num
er 1000

3. Location in plant where incident was observed: MM

4, Operational Power ation Hot Standb Hot Shutdown 0ld Shutdown
Status uest t
Steady State t ] Maintenance Out [ Maint, Outage
Load Changes Tecnical Spec. o Tech. Spec. Req.
Stretch Qut Req.
[ ] Refueling
S. Reported by: Management Maintenance
H‘ﬂ."ll'ﬂqn-nt Wechanical
Quality Assurance Electrical
Engineering Staff Instrumentation/Controls
t Personne! ator
visor
Contractor/Consultant Licensed Contro! Room (‘cuor
Chemistry Mon-( icensed Operating Personne |
Outside [nspectors None of the above
6. Experience in Muclear Power: é years 3 months
Experience in present position: G years R months
7.  Mours on Shift E ] 0-2 hours [)(] 2-6 hours { 6-8 hours
Prior to Incident 8-12 hours 12-16 hours More than 16
8. MHours on Shift in bd 0-40 hours i 60-80 hours
Week Prior to Incident 40-60 hours More than 8C hours

9. If a work related task led to the iIncident, estimate the number of times the task is performed (in &
month, in a year, etr.) by everyone who has the responsibility for performing such tasks in the
plant, timms per

0. How important do you “hink the Incident was? (Circle one #)

ot [mportant 1 2 k| @ 5 Critical
11. How fmportant is it that something be done about the incident? (Circle one #)

Mot [mportant | 2 3 @ ) Critical

12. Marrative Description. Please describe the incident as clearly as possible. Include Information on: what

» blem was discovered, what actions were taken; and potential hazards that existed,

B-14 What factors contributed to the incident? W¥hy do believe the incident happened? Please give
suggestions as to how to prevent a recurrence. (Use itional space on reverse side if needed.)




I was the contro)l room operator on Unit 3. I had a trainee on shift
with me. We were discussing the recirc system, when I noticed reactor power
going up. This was observed by the APRM recorders, LPRM hi alarms and a rod
block alarm on the 905 panel. I noticed that the recirc pump A was running
away, ramping power up. I took control of the plant by running to a back
panel and running the speed controller output to zero. This locked the
recirc pump so that power changes could not be made from the control room
using that recirc pump. This has happened before. Due to this incident, a
non-licensed operator now has to make power changes by manually adjusting
recirc pump speed at the recirc pump, while in communication with the
control room. If I had not been talking to the trainee at the panel, 1
might not have been able to catch the incident before a scram occur ed.
This recirc pump has been known to do this before, but I am told 1t won't be
fixed unti1]l the next outage. I belileve this event 1s significant because
uncontrolled reactivity additions occur when the pump does this. I think
the recirc pump control circults should be fixed as soon as possible by
shutting the plant down and troubleshooting the problem. In addition, using
a non-licensed operator, locally, even though he may be in communication
with the control room, could be a violation of 10 CFR.



MUCLEAR POMER SAFETY REPORTING SYSTEM INCIDENT REPORT

Identification Strip. Please fill in all the blanks, This section will be returned to you promptiy. Your
Wm‘&&m numbers will not be retained in connection with any records kept of this fncident,

We may need to call you to clarify certain elements of this event, Will you please provide us with ulcphonc
numbers awdy from work where we may reach you if we need to obtain further details. Also, please provide a
sailing address in the event that we are unable to contact you by phone.

Area code (§65)  mumber__ 446 - 2214 Best time(s)
Area code ( ) maver_ Exr zo2 Best time(s)
Name M~/ Ham i ron/ Date of Incident ;%l._- 4 - 1985

Mdress 1312 E. Adams Page De.
‘ ETDA) Qb 9320%

Time of Incident (24 hour clock) 272 : Y&~

Power Plant Name MM&

Except for reports of cﬂ-iul activities and deliberate misconduct or gross negligence, all identities
contained in this report will be removed to assure complete confidentiality,

For the rollowing questions, please indicate your response by placing an *X* in t.M box beside your answer or
by f1lling in the Dlan: ©) where appropriate. Please try not to skip any of the questions.

1. Plant Type: P(] General Electric t Combustion Engineering

Westinghouse Babcock & wilcox
2. Electrical Capacity: [ i Less than 100 Mw P(} 500- 1000 MW
100-500 MW Over 1000 M
3. Location in plant where incident was observed: AT~ GEAVELATOR H'; Cuhvﬁ 94:..;__
4. Operational Power ation Hot Shutdown 0ld Shutdown
Status uest st uest
Steady State Maintenance Out Maint, Outage Maint. Outage
Load Changes Technical Spec. lcfuoling Tecn, Spec. Req.
Stratch Out Spec. Req.
[ ] Refueling
5. Reported by: hn ement Maintenance
gement Wechanical
ounty Auurmn Electrical
Engineering Staff Instrumentation/Controls

t vam.l

vuw
COntrutanCMwltut Licensed Contro! Room ator
Chemistry Mon-_ icensed Operating Personne )
Qutside [nspectors None of the above

6. Experience 'n Nuclear Power: .: year 3 wonths

Experience in present position: 2 yws (D wonths

7. Hours on Shift [ 0-2 hours [ 2-6 hours 6-8 hours
Prior to Incident 8-12 hours 12-16 hours More than 16
8. Mours on Shift in P&i 0-40 hours E 60-80 hours
Weex Prior to Incident 40-60 hours More than 80 hours

9. If a work related task led to the incident, estimate the number of times the task Is performed (in a
sonth, n a year, etc.) by everyone who has the responsibility for performing such tasss in the
plant, L times per S M7~

0. How important do you think the incident was? (Circle one #)
' Important 1 2 @ “ 1) Critical
1. Mow fmportan: fs 1t that something be done about the incident? (Circle one #)
Mot (mportant 1 2 @ “ 5 Critical
12, Marrative Descri Please describe the Incident as clearly as possible. Include Information on: what
mﬁwl. was discovered, what actions were taken; and potential hazards that existed,

B=16 What factors contributed to the incident? Why do believe the Incident happened? Please give
suggestions as to how to prevent a recurrence. (Use ftional space on reverse side |f needed.)



| was taking my rounds when I found that the generator H, pressure was

reading low This reading ¥s *radioed” by operating pvﬂfie‘di? the time
Of course, I always check the reading I had Just come back from vacation,
and wanted (o make a thorough check of the plant to find out 1f any major
changes had taken place while 1 was gone. After discovering the low
pressure, 1 went to the contro) room and informed the R.0. He said his
indicator Jooked 0.K. - 1t was reading 60 psig - that's normal. The loca)
was reading 10 psig. The R.0. tapped on his meter, and it went down to 10
psig. This iIndicated that several days had elapsed since the reading was

actually checked, since the Jenerator only normally loses 1-2 g every

week due to bDleed-through to the H, seal oil. The R.0. told the S$.5., whe
<

ordered a load reduction on the generator. A1l readings (temperature,
stator cooling) were 0.K. It was lucky that the generator didn't overheat
and/or explode due to lack of coonling. Careful attention and proper watch

standing could have easily prevented this.




MUCLEAR POMER SAFETY REPORTING SYSTEM INCIDENT REPORY

{dentification Strip. Please 111 in all the blamks, This section will be refurned to you promptliy. Your
Fae, J00ress and phone nusbers will not de retatned in comneccion with any records kept of this ingcident,

e mey need L0 call you to clarify certain elements of this event, Will you please provide us with telepnone
nEDers awdy from work where we aay reach you 'f we need to obtain further detai's. Also, please provide @
8t ling address in the event thal we are unadble Lo contact you Dy phone
& g >
Area code (47 2) wover S79. 9052, Best time(s)

Ares code | ) meber ExT _B0Z Sast time(s)

L JGaRam Date of Incident JL;L 9 <
e Tt | 1 B = Tdy “Year

Address _ -i?.?.i;__rw vew Ave .
Benes & 7208 e

Tiem of Ineident (24 howr clock)

Power Plant Mame J:A.APF-G U

Except for reports of criminal ectivities and de)iberate 1|sc,mm(.! or gross negligence, all fdentities
cantained in this report will De removed L0 assure complete confide  ‘aiity,

For the following gquestions, plesse Indicate your response by placing an *X* in the box Deside your answer or
by f1lling in the Dlank(s) where aporopriate. Plesse try not o skip any of the questions,

Plant Type: \ General Electric } 4 Combustion Engineering
J sestimghouse Babcock & ¥1 leox

Electrical Capacity: ( Less than 100 Mw [ ] 500-1000 ww
L § 106-500 W Y ] Over 1000 WW

Location Yo plant where incident was observed:

Operational Power Jpev ation Hot Itancby Mot Shutdown Cold Shutdown
Status T Startup ToF FTd Wequest (;r 9 Heguest Teria Wequest

Maint, Outage | Maint, Outege
Rc'u('nq ) Tech. Spec. Req.
1 Tech, Spec. Req.

o Steady State 1 Ma ‘ntenance mtdgv
L Load Changes L J Techmical 3 »q,
t } Stretch Out

Refueling

Reported by: Managemen | Maintenance
] PTaRT NaRagement LA T A
Quaiity Assurance | E'ectrica
| Engineering Staff Instrumentat ion/Controls

Support Persomne Oper st or
P BTN T SHIVT Slperviser
ﬁ J Contractor/Consuitant icensed Control Room Operator
) Chemistry Mon-_ icented Operating Personne |
f | utside Inspectors | Mone of Lhs above

Experience 'n Muclesr Power 7 _years months
Experience 'n present position: ~ 3 years “weoths

Hours on Shift i l 0-2 hours {X] 2.6 hows L 4 6-8 hours

Prior to Incident 1 812 hours t 12«16 hours L ] Wore than 16
Hours on Shift in { ] 040 hours t 60-80 hours
Week Prior to Incident | 1 40-60 howrs More than B0 hours

If a2 work related task led to the incident, estimate the number of Limes the task is performed (in &
month, in & year, etc.) by everyone who has the responsibility for performing such tasks in the
plant, 2 _ tims por WEe o

How important do you think the Incident was? (Circle one #)

Mot Important | F 4 3 L) @ Critical

How ‘sportant 1s 1t that sommthing be done about the incident? (Circle one #)

o~
MWt [mportant } 2 3 B (\s ) Critical
Narrative Descr Please describe the incident as clearly as possible. Include Information on: what
Rappened, Now !%’Fobw!. wat ¢iscovered -ﬁn .:Uovu were Laken; and potential haxards that existesd.
What factors contributed to the Incident? ou bDelieve the incident happened? ' ease qlive
suggesiions as to how Lo prevent a recurrence, uu additional space on reversa side If needed.




Quring 4 normal control rod swap, the reactor scrammed on mainm steam
ine high radlation. The high radiation was due to fuel element fallures
from the rod swap The fuei element Ffallures occurred because after the

Swap, comirol rods tilted the flux In 2 way that nigher than expected power

generation occurred 1in segments of fue) that had previously on’y been
0

exposed to Tower LHGR's. We did not violate the toch spec LCO's, because
the LHGR did not exceed the tech spec 1imits. It has been known for a Jong
time that when fuel 1s exposed to drastic changes in heat fiux, 1t wil]
fail. At our plant, the nuclear enqgineers are trained in the process
computer and n how to read the prirtouts. They are also trained on how to
control Fflux distribution The operators receive little or no tra'ning at
a1l in these procedures, even though we are held legally accountable for the
safely of the public We are tola to belleve the nuclear eng'ineer's
Judgment. In effect, they tel]l us where to position the rods, what rods to
position, where to control power, but they very seldom tel)l us why we do

€

it I think this 's seriously wrong and needs ‘Ymmediate action. Severa)
operators have voiced this concern to management - but 1t appears to be to
deaf ears. But I can't pin 1t down to Just a lack of knowledge on my part -
it's a problem In our attitude to wanting to known more about the computer.
As operators, half would )ike to know more, the other half wouldn't i
guess not enough of us velce our concerns. I really belleve that 1f we knew
more about the process computer and how to read these printouts, we could
have prevented this Incident from happening, because we could act as back-up

checkers for the nuciear engineer.




MICLEAR POMER SAFETY REPORTING SYTTEM [NMCIDENT REPORT

fdentification Strip., Please Till fa all.the Dianks This section will De returned to
RS, a0cress and phone muebars will not be retained ‘m connection with any records capt of t

We may need to call you to clerify certain elements of this event Will you please provide us w

pADe s dway from work where we Say reach you if we need %0 sbtain further agetalis Also, pDlease pravide 3
wailing address fn the svent AAL we are unabie Lo contact you Ly phone,

Aes code (104 ) weber P4 S~ oM65 Best Limels

Ares code s : o er Best timels

aTaeg Jomesedd . Dete of Incloent

Méess _ S127 S. Cayraneiay Cover
_Aupacusia _,__52__3;.@11._..___ e

—— . —_ i ——

Time of Incident (24 howr clock) (4. %
_

Power Plant Mae,  ~ JUB &~

Excegt for reports of criming! activities and deliberate misconduct or gross negligsnc all flder

contained in this regort wil!l De removed to assyre comp'ete 'onf“‘mt‘avn,«.

e ——————————————— e . S——.._—— . S—————

- - L L T

For the following questiont, please iIndicate your response :n a~.«u~g an *X* in the %ox beside your answer or
by £i131ng In the bDiank(s) where appropriate. Please try not Lo skip any of Lhe questions,

1. Plant Typ= P(" General flgctric [ ] Cambustion £igineering
) Westingnouse J Babcock & Wilcox

2. Electrical Cagacity: }_ i Lass than 100 My 'P(' 500~ 1000 "W

100-500 W U] Over 1000 Ww

| . ]
Location in plant where Ingident was observed: _L_yo_:g k- E_[:_j}[_'m_?‘__. l__f_’-‘_g‘_;“_. R
¢ Shutdown
Bria Request
| Maint, Qutlage

Status { crariup { 1 ariy Reduest T 8r1d Neduest
Tech. Spec. Req,

E | Steaay State Mg irtenance Onlage 1 M nt Qutage
|

Yeratioma) Power (peration Hot Standby Hot Shutdown Co\
-~ ———— -

4

4

B
| Load Changes [ Technica! Spec. Req. 1 Ref. :ol‘ {
| Stretchr Out j Tech, Req.
0] Retueling
Rrported by: Manageme nt Msintenance
1 PRt WiFigement | R cal
Quality Assurance | Elegtrica
Enginearing Starf Instrumentat fony Contro s

Support Persowe Oper at or
i L 7 1A 4, [ | T Sipervisor
Contractor/“onsyitent r Lifdensed Control Roos
Chemistry f)q Non-| icensed Operating
{ ] Qutside [nspectors | ] Mooe of the above

Experience 'n Muclxar Power; |/ years 2 wonthy

e ——

Experience in present position: el yuars 2 ‘wonth s

Hours on Shift 5‘{ 0«2 hours L 1 2-6 hours L ] €-8 hours
Prior te incident ) B-12 howrs t } 12-16 hours ¢ 1 More than 16

Wours on Shift in { 1 640 maurs { 60-80 hours
Weer Prior to [ncident () 40-60 hours L ] wore tham 30 hours

If a work related task led 30 the incident, estimate the nusber of times the task ‘s performed (in @
month, n & year, etc.] ¥) pveryony who has the responsibility for performing such tasks in the
piant. Lo times por  SQPIE NG~

Now ‘aportent do you think the iIngident was? (Circ'e one #)
ot Jmportant ] ? 3 (4‘) Y Critica’
-

How {mportant 15 1t Chet something dDe done abowt the Incident! (Circle one ¢)

"
Rt lsportant | 2 3 . '\s ) Critica)
Narrative Desc Pisase describe the incident ag clasriy as possibie include inforwation on: what
Wigpeéned, Now ‘KFO w.blo was Olscovered, what actions wire tahen; and petantial hazerds that existes,
What factors contributed to the 1mcigent? Wy do you belisve the inc dent Nhappenedi Please glve
suggestions as to how tu prevent § recurrance (Use ada’tions] space on reverss Jiae \f needed. )




b 4

During ta's refueling outage, 1 was tasked with perfarming the uynder
vesse]l operitions assoclated with LPRM replacement. I was told by my
super  ior to set up on LPRM 26, 43. This setup process involves removing
the L-RM retainer nut and sea) and hooking up & drain rig. 1 accidentally
performed this setup process on LPRM 26, 35 which 1s located next to LPRM
¢6, 43, Just as | completed the setup, my reltef got there and I told him !
had Just set wp on 26, 43. My relief noticed my mistake and we Doth
returned 26, 35 to normal and correctly set up on 26, 43. Luckily I hadn't
Informed the refueling floor supervisor that | was set up and he was nonme
the wiser,

Cause

] Insufficient LPR™ fdentification under the reac.or vesse)

2. Inattentiveness on my part for not double-checking myself,

yggested Correc

Provide a positive means of Identifying LPRM's under the vessel -
perhaps some sort of tags.













felt best described the specific performance shaping factor for the event they
were coding. The results are graphically presented in Figure 2. In this
instance the following results were obtained:

1) In no instance did all five analysts agree on the choice
of the most significant performance shaping factor.

2) In only one instance, 11% of the reports, did at least
four analysts agree.

3) In 44% of the reports, at least three analysts agreed.

4) BEighty-nine percent of the time at least two analysts
agreed,

Field No. 51 is an example of a parameter where the level of agreement
was poor. This field addressed the "Message Type" involved in the reported
incident. The taxonomy contained nine possible options for "Message Type" from
which the analysts had to choose such as, "Request for clearance to proceed"
or "Data, Text, Graphic, or Instrument Readings" etc. As may be seen in
Figure 3, the differences of opinion between analysts were substantial with
respect to this parameter. In only two of the nine reports (22%) did as many
as two of the analysts agree about the coding of this field. The rather poor
agreement on this field probably reflects the 1limited training period
available for the analysts in connection with the Operability Demonstration.

1.4 Overall Agreement for all Taxonomic Entries
For all nine reports, across all 34 taxonomy parameters, the
following overall results were obtained, as shown in Figure 4:

0 Thirty-six percent of the time all five analysts agreed about
the overall coding of items.

0 Fifty-six percent of the time at least four analysts agreed
about the choices in all taxonomic entries.

0 Seventy~five percent of the time there was agreement between at
least three of the analysts.

0 Ninety percent of the time at least two of the analysts agreed,.

0 In only 10% of the cases was it impossible for the analysts to

come to any agreement at all among themselves regarding
taxonomic codings.

1.5 Observations

A reasonable degree of reliability has been shown for novice systems
analysts when they were processing the forms and procedures drafted for the
NPSRS program. Considering all entries in the Taxonomy Data Collection forms
for all nine reports, over half of the time four of the five analysts agreed
about the coding. With the editorial improvements that have been made in the
forms and with additional formal and on-the-job training fur the analysts, the
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degree of agreement between independent analyses of the same incidents would
be expected t. improve substantially. Approximately six months is needed for
ASRS analysts to achieve their maximum levels of productivity and report

processing reliability.® GSimilar lengths of time would be expected to be
required for NPSRS analysts.

¥ "Harry W. Orlady, ASRS Senior Research Scientist, personal communication to
F. C. Finlayson, The Aerospace Corporation, January 18, 1985,
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- Background

a. A major objective of the NRC is the promotion of safety within the
nuclear industry. To further this objective, the Rules and Regulations of the
NRC require that the NRC be notified immediately concerning significant eventa
that have occurred at nuclear power plants (10 CFR 50.72). These required
reporta are submitted as Licensee Events Reports (LERs) or through other chan-
nels. The accident at Three Mile Island (TMI) focussed attention'on the impor-
tance of an effective understanding and feedback of operating experience within
the nuclear power industry. Studies of the TMI accident emphasized the impor-
tance of collecting and evaluating operational experience as a basis for imple-
menting corrective actions that might be needed within the industry. In addi-
tion, the NRC has added a new subsection to its Rules and Regulations, 10 CFR
50,73, that has modified and codified earlier LER requirements. Concurrent
with its proposal to add 10 CFR 50.73 to its regulations, the NRC authorized
studies to evaluate the feasibility and potential benefits of a voluntary,
nonpunitive Nuclear Power Safety Reporting System (NPSRS).

b. The NRC determined that the effectiveness of its collection and
evaluation of operating experience would be enhanced if a NPSRS were insti-
tuted as a supplementary communication channel to those of 10 CFR 50.72 and
50.73. In the NPSRS, the receipt, processing and analysis of raw data from
reports of safety-related occurrences involving human performance will be
accomplished by NTPO rather than the NRC. An independent, third-party admini-
atrator will be utilized for the NPSRS to ensure that the reporter and all
parties involved in a reported occurrence or incident will remain anonymous.
By aseuring reporter anonymity, the NRC hopes to increase the quantity of
information submitted to NTPO thereby contributing another pathway to the
compilaticn of the subatantial data base that is necessary for the evaluation
of the safety and effectiveness of nuclear power production facilities.
Accordingly, NTPO administers the NPSRS and performs its functions in accor-

dance Iith)l contract [or Memorandum of Agreement] executed by NRC and NTPO on
( date .

NTPO Responsibilities

a. The NTPO Nuclear Power Safety Reporting System provides an oper-
ational mechanism for the receipt, analysias, deidentification, collection and
evaluation of safety reports obtained voluntarily from personnel of the U.S.
nuclear power industry. The deidentified elements of the data base developed
by the NPSRS represent an important input to the human performance investiga-
tions within the industry. Periodic reports of findings obtained through the
reporting program are published and distributed to the public, the nuclear
power production community and the NRC by the NTPO., In addition, synthesized

results from the NPSRS data base will be made available to qualified users
upon application,

b, A NTPO NPSRS advisory committee comprised of representatives from
the nuclear power industry, consumers, Department of Energy, NRC, and other
selected individuals advises NPTO on the conduct of the NPSRS. The committee

conducts periodic meetings and reviews the NPSRS activities to evaluate and
ensure the affectiveness of the reporting system,
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4. Prohibition of the Use of Reports for Enforcement Purposes

a, Appendix C of the NRC Rules and Regulations (10 CFR Part 2, Appen-
dix C [to be nodiﬁod]) prohibits the use against the reporter of any report
submitted to NTPO under the NPSRS (or information derived therefrom) in any
disciplinary action (with the exception of reports concerning criminal acts
involving violations of federal, state, or local statutes which are covered
under Paragraph 6a(l) below). As noted in Paragraph 1b above and 6a and 8
below, reports filed with the NPSRS may subsequently be determined to contain
information about incidents for which reports should have been submitted
through normal NRC communication channels. In such cases, the NPSRS reports
will not (in and of themselves) be considered to be the basis for criminal
sanctions that might be taken against the reporter for failure to report
through formal NRC channels.

b. If a utility employee submits a voluntary report to the NPSRS, the
submisaion does not relicve the utility involved in the event from the respon-
sibility for filing LERs or other obligatory reports which may be required
under current NRC Rules and Regulations. Consequently, if a violation of NRC
Regulations comes to the attention of the NRC from a source other than a report
filed with NTPO under the NPSRS, appropriate action will be taken. However,
evidence of the submission of a voluntary report on the incident to the NPSRS
may, under certain circumstances, be used by the NRC as the basis for providing
immunity to (or otherwise mitigating) possible regulatory action., See Para-
graph 8¢ below.

R The NPSRS security system is designed and operated by NTPO to
ensure the confidentiality and anonymity of the reporter and other principal
parties involved in a reported occurrence or incident. The NRC will not seek
to obtain any individual report filed with the NTPO under the NPSRS that might
reveal the identify of the reporter. Nor will the NRC attempt to seek aggre-
gated results from the NPSRS data that might identify a utility or nuclear
power plant in which NPSRS reporters work and to associate this information
with the collective number of reports filed by that utility or by the plant's
workers in any extended period. The contract |memorandum of agrconont] between
the NTPO and the NRC specifies that the NTPO will not release (or otherwise
make available) to the NRC, or any other users, any information that might
reveal the identify of any individual, any specific plant, or any specific
utility involved in situations, occurrences, or incidents reported under the
NRCa.

S Reporting Procedures

The NPSRS report form (NTPO Form XX) which is preaddressed and postage
free will be made available through a designated non-management individual
within each nuclear plant. This individual will be selected and supported by
the utility owners of the plant. The designated person will maintain a supply
of forms that will be made available at several central, inconspicuous loca-
tions (e.g., in distribution boies at security entrancee of the nuclear plant,
etc.). This form, containing a narrative report ol the incident, should be
prepared and mailed to: Nuclear Power Safety Reporting System, P.0., Box 54321,
Brewhemous, MV 55555 [fictitious address].
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(2) wWhether the violation was inadvertent, caused by negligence, or was
deliberate; and whether deliberate acts were intended for benefi-
cent or malicious purposes;

(3) The attitude of the violator(s) as demonstrated by yrrevious records

concerning the individual and/or the utility involved in the inci-
dent;

(4) The hazard to safety which should have been foreseen;

(5) Remedial action taken on the initiative of the utility owner of the

facility to prevent (or reduce the probability of) similar adverse
incidents;

(6) The length of time which has elapsed since any prior or subsequent
violation;

(7) The needs for special deterrent action in a particular regulatory
area, or segment of the nuclear power production community; and

(8) The presence of any factors involving substantial risks to the com-
munity, such as the occurrence of a particularly severe incident

involving releases of radiocactivity to the external environment of
the facility.

¢, The voluntary filing of a report with NTPO concerning an iacident
or situation (even though the incident may involve a potential violation of the
Enabling Act(s) of the NRC Rules and Regulations) is considered by the NRC to
be indicative of a constructive attitude on the part of the reporter towards
nuclear power plant safety. The NRC believes that the filing of a report with
the NPSRS represents evidence of an attitude on the part of the reporter that
will tend to reduce the probability of future violations., The NRC expressly
desires to encourage such attitudes individually on the parts of members of nu-
clear plant operational staffs and collectively through utility owner-operators
of nuclear facilities. Accordingly, although a parallel report of a voluntar-
ily reported incident may be brought to the attention of the NRC through some
other source than the NPSRS and a subsequent finding of a violation may be made
against an individual or a utility, neither a civil penalty nor license revoca-
tion will be imposed upon the reporter, and potential penalties will be miti-
geted for the plant in which the incident occurred if:

(1) The violation was inadvertent and not deliberate in a malicious
sense;

(2) The incident did not involve violation of federal, state or local
criminal statuteas;

(%) The incident associated with the violation did not involve substan-

tial risks to the community, as described under paragraph 8b(8)
above;
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(4) The person has not been found to have been involved in any prior
NRC enforcement action and/or to have exercised his immunity under
this program for a violation cf any regulation promulgated uncer
the Enabling Act(s) within five years prior to the reported
incident;

{5) The plant in which the incident occurred has maintained a record
of safe operations whereby no civil penalties have been levied upon
the plant within the five years prior to the reported incident and
the utility demonstrates that a program of adequate encouragement
has been provided to plant operational personnel to participate in
the NPSRS. Adequate utility support to the NPSRS, will be demon-
strated by the utility providing evidence of having made a good
faith effort to educate their employees about the NPSRS program and
to encourage them to participate in it. The utility must also
demonstrate that they have specified and supported the activities
of a non-management representative from within the operational
staff who has been given responsibility for maintaining a supply of
NPSRS report forms in boxes located at several, central locations
throughout the plant where the plant personnel can conveniently and
inconspicuously cbtain them., Each utility will submit (and keep
current) the name of their designated representative to the NTPO
program manager so that the NTPO can contact the local plant
representatives to assure themselves that supplies of NPSRS report
forms are available at each plant;

(6) The individual reporter proves that, within 10 daye after the vio-
lation, a written report of the incident or ,ccurrence was

completed and delivered or mailed to NTPO unde: NPSRS, See
Paragraphs 4b and 6b above,

9. Other Reports

This program does not eliminate responsibility for submission of
reports, narratives, or forms presently required by existing NRC directives.

10, Effective Date

The Nuclear Power Safety Reporting Program described by this Mvisory
Bulletin is effective ( date ).

11. Availability of Forms

Additional copies of the attached reporting form (NTPO Form XX) may be
obtained free of charge from the NRC ( Address ) and NTPO general
offices ( Address

Signed:

Chalrman
U.8. Nuclear Regulatory Commission
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%3 Bartelle

Dr. Fred C, Finlayson, Manager
Nuclear Systems and Safety

The Aerospace Corporation

P.0. Box 92957

Los Angeles, CA 90009

Dear Fred:

[t was a pleasure to serve as a proctor for your demonstration of the
proposed Nuclear Power Safety Reporting System. It was a good demon-
stration and you should be congratulated. The following are my specific
comments:

)elieve that a voluntary, confidential, and nonpunitive
incident reporting system can make a substantial safety
mtribution to the Nuclear Power System in the United
States.

his comment is based upon my observation of the simu-
lated nuclear power incidents reported during your demon-
stration and the analyses that were made of them., It is
also based upon my personal experience with the air
safety contributions non-punitive reporting systems have
made, and are continuing to make in the United States and
in several other countries throughout the world.

The reporting system demonstrated in Tulsa appeared
entirely feasible and, with modifications suggested dur-
ing the postdemonstration discussion periods, could be
successfully implemented. Planned personnel requirements
seemed reasonable and realistic.

[ do have a word of caution. The institution of a volun-
tary, confidential, and non-punitive incident reporting
program for the nuclear power industry inevitably would
involve new concepts for many of its participants. These
include potential reporters, managers regulatory offi-
cials and perhaps others, Implementation of such a pro-
gram will require many of them to modify long and
strongly~held beliefs Modification of well-established
thought processes or behavior is never easy and consider-
able resistance can be expected.




Letter to Fred Finlayson 2 April 2, 1985
The Aerospace Corporation

Fortunately, this critical and unavoidable problem is far
from insurmountable. Hovever, successfully dealing with
it does require a carefully organized informational cam-
paign. All of the potential users and any other who

would be affected by the NPSRS should fully understand

its goals, its implementation processes, and the impli-
cations this new safety reporting system will have on
their day-to-day activities. This is particularly impor-
tant for those who have management and enforcement respon-
sibilities.

3. Perhaps the single most important modification needed in
the proposed NPSRS is the development of what is, and
must be perceived by all to be, a clear and unequivocal
method of providing confidentially and meaningful immun-
ity from possible adverse consequences to reporters
to the Nf!&g. Regardless of whether the threat is from
the Nuclear Regulatory Commission or from any level of
utility management, protection from punitive action is an
absolute requirement. If the characteristics of the
nuclear power industry are such that a meaningful analy-
sis of an incident report could identify the utility
involved and could then result in punitive action against
it, the utility very obviously also needs effective
protection against such action. The content and distri-
bution of "Alert Bulletins" may be particularly
sensitive,

4. While the analyst training in Tulsa was well-done within
the time constraints of the demonstration, it was not ade-
quate for a real-world operation. It will be necessary
to provide additional training for the NPSRS analysts,

The problem was not the analyst's technical knowledge.
Their experience and familiarity with the industry were
impressive. However, one cannot expect technical experts
to be equally expert in the skills and knowledge required
for the insightful analysis of incident reports or in the
interviewing techniques required to secure important addi-
tional human factors information from voluntary

reporters.

ASRS experience has demonstrated the effectiveness of
utilizing carefully selected retired pilots and air
traffic controllers as aviation subject matter experts
and then giving them additional training in selected
human factors, system safety, and analytic and interview-
1ag skills. It is believed that this has been much more
effective than it would have been to first select indivi-
duals with human factors and analytic skills and then
attempt to make them aviation safety experts,
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