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Abstract

The United States (U.S.) Nuclear Regulatory 
Commission’s Office for Analysis and Evaluation 
of Operational Data (AEOD) has published 
reports of its activities since 1984. The first report 
covered January through June of 1984, and the 
second report covered July through December of 
1984. Since those first two semiannual reports, 
AEOD has published annual reports of its 
activities from 1985 through 1993. Beginning with 
the report for 1986, AEOD Annual Reports have 
been published as NUREG-1272. Beginning with 
the report for 1987, NUREG-1272 has been 
published in two parts. No. 1 covering power 
reactors and No. 2 covering nonreactors (changed 
to “nuclear materials” with the 1993 report). Ilie  
1993 AEOD Annual Report was NUREG-1272, 
Volume 8.

AEOD has changed its annual report from a 
calendar year to a fiscal year report to be 
consistent with the NRG Annual Report and to 
conserve staff resources. NUREG-1272,
Volume 9, No. 1 and No. 2, therefore, are 
combined calendar year 1994 (1994) and fiscal

year 1995 (FY 95) reports which describe 
activities conducted between January 1, 1994, and 
September 30, 1995. Certain data which have 
historically been reported on a calendar year 
basis, however, are complete through calendar 
year 1995. Throughout this report, whenever 
information is presented for fiscal year 1995, it is 
designated as FY 95 data. Calendar year 
information is always designated by the four 
digits of the calendar year.

This report, NUREG-1272, Volume 9, No. 1, 
covers power reactors and presents an overview of 
the operating experience of the nuclear power 
industry from the NRC perspective. 
NUREG-1272, Vol. 9, No. 2, covers nuclear 
materials and presents a review of the events and 
concerns associated with the use of licensed 
material in non-power reactor applications. A 
new part has been added, NUREG-1272,
Volume 9, No. 3, which covers technical training 
and presents the activities of the Technical 
Training Center in FY 95 in support of the NRC’s 
mission.

Ill NUREG-1272





Contents

Page

A b strac t.........................................................................................................................................................  iii

Abbreviations................................................................................................................................................  ix

Executive Sum m ary......................................................................................................................................  xiii

1 In troduction...........................................................................................................................................  1

2 Operating Experience Feedback........................................................................................................... 5

2.1 Operating Performance.................................................................................................................  5
2.1.1 Reactor Scram s..................................................................................................................  5

2.1.1.1 Automatic Reactor Scram s...............................................................................  5
2.1.1.2 Manual Reactor Scram s..................................................................................... 5

2.1.2 Engineered Safety Features A ctuations..........................................................................  8
2.1.3 Significant Events...............................................................................................................  9
2.1.4 Safety System Failures.......................................................................................................  10
2.1.5 Forced Outage R ate ...........................................................................................................  10
2.1.6 Equipment Forced Outages per 1000 Commercial Critical Hours ............................  11
2.1.7 Collective Radiation Exposure ........................................................................................  11
2.1.8 Cause C o d es ....................................................................................................................... 11
2.1.9 Unit Operating Factors.....................................................................................................  11
2.1.10 Statistical Analysis of Some T rends................................................................................  11
2.1.11 Nuclear Reactor Safety Perform ance..............................................................................  12

2.2 Abnormal Occurrences.................................................................................................................  16
2.3 Radiation Exposures from Reactors and Nonreactors.............................................................. 17

2.3.1 Sources of Radiation Exposure........................................................................................  17
2.3.2 Exposures for Reactor and Nonreactor Applications.................................................... 17
2.3.3 Comparison of Overexposures for Reactor and Noru-eactor Applications.................  17

2.4 Allegations at Commercial Nuclear Power P lan ts...................................................................... 20
3 AEOD Reliability and Risk Activities ................................................................................................ 21

3.1 Accident Sequence Precursor Program ....................................................................................... 21
3.1.1 1993 Results.........................................................................................................................  23
3.1.2 1994 Results.........................................................................................................................  23
3.1.3 1982-83 Event Analysis......................................................................................................  26

3.2 System Reliability Studies ............................................................................................................ 26
3.2.1 HPCI System Performance................................................................................................  26
3.2.2 Emergency Diesel Generator S tu d y ................................................................................. 28

4 Results of AEOD Studies .....................................................................................................................  31

4.1 AEOD Activities to Identify and Address Safety Issues.......................................................... 31

V NUREG-1272



Contents (cent.)

Page

4.2 Follow-up to Previously Issued Reports—Pressure Locking and Thermal Binding
of Gate Valves.................................................................................................................................  32

4.3 Reports............................................................................................................................................ 32
4.3.1 Operating Experience Feedback Report—Reliability of Safety-Related

Steam Turbine-Driven Standby Pumps .........................................................................  32
4.3.2 Operating Experience Feedback Report—Turbine-Generator Overspeed

Protection Systems............................................................................................................  33
4.3.3 The Electrical Transient Which Followed the Los Angeles Earthquake—

January 17, 1994 ........................................................................................   34
4.3.4 Review of Mispositioned Equipment Events ................................................................. 35
4.3.5 Computer-Based Digital System F ailu res......................................................................  35
4.3.6 Potential for Boiling Water Reactor Emergency Core Cooling System

Strainer Blockage Due to Loss-of-Coolant Accident Generated D ebris...................  35
4.3.7 Reactor Coolant System Blowdown at Wolf Creek on September 17, 1994 ..............  36
4.3.8 Operating Events With Inappropriate Bypass or Defeat of Engineered

Safety Features..................................................................................................................  37
4.3.9 Major Disturbances on the Western Grid and Related Events.................................... 37

5 Operating Experience D a ta ..................................................................................................................... 39

5.1 Licensee Event Reporting...............................................................................................   39
5.2 U.S. Operational Experience D atabases....................................................................................  39
5.3 Event Reporting Guidance...........................................................................................................  39

6 Incident Response..............................................................................................................   41

6.1 Operations C en ter.................................................................................................    41
6.2 Emergency Response................................    41
6.3 Operations Center Data for 1994 and 1995 .............................................................................  42
6.4 Emergency Exercises.....................................................................................................................  42
6.5 State O utreach ............................................................................................................................... 45
6.6 Coordination with Other Federal Agencies .............................................................................  45
6.7 Gaseous Diffusion Process Activities ........................................................................................  48

7 Incident Investigation Program .............................................................................................................  49

7.1 Incident Investigation Team s........................................................................................................  49
7.2 Augmented Inspection Team s......................................................................................................  49
7.3 Incident Investigation Training....................................................................................................  50

8 Diagnostic Evaluation P rogram .............................................................................................................  51

8.1 Diagnostic Evaluation Teams ......................................................................................................  51
8.2 Diagnostic Evaluation of Palisades Nuclear Generating Facility.............................................  51
8.3 Special Evaluation of Cooper Nuclear Station...........................................................................  53

NUREG-1272 vi



Contents (cent.)

Page

9 Committee to Review Generic Requirements .....................................................................................  55

10 International Exchange of Information.................................................................................................  63

10.1 The Incident Reporting System.................................................................................................... 63
10.2 International Support A ctivities..................................................................................................  63
10.3 Lisbon Initiative Activities...........................................................................................................  64
10.4 Limited Participation in the International Nuclear Event Scale..............................................  65

Appendices

A Data on Plant Operational Experience
B Summary of 1994 and FY 95 Abnormal Occurrences (Reactors)
C Reports Issued in 1994 and FY 95 (Reactors)
D Reports Issued From 1980 Through 1993 (Reactors)
E AEOD Technical Reports by Category
F Status of AEOD Recommendations
G Status of NRC Staff Actions for Reactor Events Investigated by

Incident Investigation Teams
H Status of NRC Staff Actions Involving Potential Generic Issues Resulting From

Diagnostic Evaluation Team Findings
I Status of NRC Staff Actions Involving Potential Generic Issues Resulting From

the NRC/INPO Team Review of the Effects of Hurricane Andrew on Turkey Point 
Units 3 and 4

Figures

2.1 Annual Industry Averages by Calendar Y e a r .................................................................................. 6
2.2 Scram Causes—Industry T rend ......................................................................................................... 7
2.3 1994 Operating Experience Reactor Scram—Activity in Progress................................................. 7
2.4 1995 Operating Experience Reactor Scram—Activity in P rogress................................................. 8
2.5 All ESF Actuations—Industry T rend...............................................................................................  9
2.6 Nonlinear Regression Fit for Automatic Reactor Scrams (y =   13
2.7 Nonlinear Regression Fit for Safety System Actuations (y =   13
2.8 Nonlinear Regression Fit for Significant Events (y = A e ^ .........................................................  14
2.9 Nonlinear Regression Fit for Safety System Failures (y = A ) ................................................  14
2.10 Nonlinear Regression Fit for Forced Outage Rate (y = A ) ...........................................................  15
2.11 Nonlinear Regression Fit for Equipment Forced Outage Rate (y = Ae^"^ ................................  15

vii NUREG-1272



Figures (cont.)

Page

3.1 Yearly Distribution of ASP Conditional Core Damage Probabilities ..........................................  22
3.2 HPCI System T ren d s........................................................................................................................... 27
3.3 EDG Train Trends ..............................................................................................................................  29
6.1 Incident Response Team M em bers...................................................................................................  46
6.2 Protective Measures Team .................................................................................................................  46
6.3 Reactor Safety Team............................................................................................................................. 47
6.4 Executive T eam ....................................................................................................................................  47

'Tables

2.1 Summary of PI Regression Analysis T rends....................................................................................  12
2.2 Nonlinear Regression Results.............................................................................................................  12
2.3 U.S. Nuclear Power Plant Abnormal Occurrences per Y e a r .........................................................  16
2.4 Summary of Annual Occupational Exposure Information Reported by

Commercial Reactors, 1973 and 1990 to 1994 ................................................................................... 18
2.5 Annual Exposure Data for Certain Categories of NRC Licensees for 1993 .................................. 18
2.6 Annual Exposure Data for Certain Categories of NRC Licensees for 1994 .................................. 19
2.7 Number of Occupational Overexposures Reported by Reactor and NRC

Materials Licensees, 1990-1994 ..........................................................................................................  19
2.8 Occupational Overexposure Rate at Reactor and NRC Radiography

Licensees, 1990-1994 ...........................................................................................................................  20
3.1 1993 Accident Sequence P recursors..................................................................................................  24
3.2 1994 Accident Sequence P recursors..................................................................................................  25
5.1 LERs Submitted by Year ...................................................................................................................  40
5.2 Percentage of LERs Submitted in 1994-1995 by 10 CFR 50.73 Requirement ............................. 40
6.1 Events Reported to the NRC Operations Center in 1994 ...............................................................  43
6.2 Events Reported to the NRC Operations Center in 1995 ...............................................................  43
6.3 Classification of Events Under Licensee Emergency Plans from 1989 to 1995 ............................  43
6.4 Alerts Reported at NRC-Licensed Facilities in 1994 ........................................................................  44
6.5 Alerts Reported at NRC-Licensed Facilities in 1995 ........................................................................  44
7.1 Reactor Incidents for which AITs were Established in 1994 and FY 9 5 .........................................  50
10.1 U.S. Events Reported on the International Scale in 1994 and FY 95 .............................................  66

NUREG-1272 viii



Abbreviations

ac alternating current CSNI

ADS Automatic Depressurization
System cSv

AEOD Analysis and Evaluation of 
Operational Data (NRC Office for)

CVCS

AFW auxiliary feedwater
dc

AIRS Advanced Incident Reporting
System DE

AIT augmented inspection team
DEP

ALARA As Low as Reasonably Achievable
DER

ALWR advanced light-water reactor
DET

AO abnormal occurrence DG
AOP abnormal operating procedure DOE
AOV air-operated valve DRPM
ARG Accident Review Group

ASME American Society of Mechanical DSA
Engineers DSAT

ASP accident sequence precursor

ATWS anticipated transient without ECCS
scram ECW

EDG
BNL Brookhaven National Laboratory EDO
BWR boiling-water reactor EFO
BWROG BWR Owners Group EFW

CCDP conditional core damage 
probability

EMEB

EHC
CCF common cause failure

ENS
EOPCCW component cooling water

CFR Code of Federal Regulations
J—/'w-/±

EP
CIV containment isolation valve

EPG
CM corrective maintenance

CNS Cooper Nuclear Station EPIP
CR control room

CRGR Committee to Review Generic EPRI
Requirements ERDS

CS core spray ERP

Committee on the Safety of 
Nuclear Installations
centiSievert
chemical and volume control 
system

direct current
diagnostic evaluation/NRR 
Division of Engineering
Diagnostic Evaluation Program
design electrical rating
diagnostic evaluation team
diesel generator
Department of Energy
Division of Reactor Program 
Management (NRR)
diagnostic self-assessment
diagnostic self-assessment team

emergency core cooling system
essential chilled water
emergency diesel generator
Executive Director for Operations
equipment forced outage
emergency feedwater
Mechanical Engineering Branch 
(NRR)
electrohydraulic control
emergency notification system
emergency operating procedure
emergency power
emergency planning/procedure 
guideline
emergency plan implementing 
procedures
Electric Power Research Institute 
Emergency Response Data System 
emergency response procedure

IX NUREG-1272



ESF engineered safety feature
ESW essential service water

FBI Federal Bureau of Investigation
FOR forced-outage rate
FR Federal Register
FRERP Federal Radiological Emergency 

Response Plan
FSAR Final Safety Analysis Report
FW feedwater
FY fiscal year

GDC General Design Criterion
GE General Electric Company
GI generic issue
GL generic letter

HOG headquarters operations officer
HHSI high-head safety injection
HPCI high-pressure coolant injection
HPCS high-pressure core spray
HPI high-pressure injection

HPSI high-pressure safety injection
HVAC heating, ventilation, and air

conditioning
HX heat exchanger

IAEA International Atomic Energy
Agency

ICS Integrated Control System
IEEE Institute of Electrical and

Electronics Engineers
I&C instrumentation and control
IGSCC intergranular stress corrosion

cracking
IIP Incident Investigation Program
IIT incident investigation team
ILRT integrated leak rate test
IN information notice

INEL Idaho National Engineering
Laboratory

INEX2 Second International Nuclear
Emergency Exercise

INPO Institute of Nuclear Power
Operations

IPE Individual Plant Examination
IPEEE Individual Plant Examination for

External Events
IR inspection report
IRB Incident Response Branch
IRM intermediate range

monitor/information Resources 
Management (NRC Office of)

IRS Incident Reporting System
ISA integrated safety analysis
ISEG Independent Safety Engineering

Group
1ST inservice test
ISTS Improved Standard Technical

Specifications

JCO justification for continued
operation

kV kilovolt

LER licensee event report
LLEA local law enforcement agency
LOCA loss-of-coolant accident
LOFW loss of feedwater
LOOP loss-of-offsite power
LPCI low-pressure coolant injection
LWR light-water reactor

MCC motor control center
MDC maximum dependable capacity
MFW main feedwater
MG motor-generator set
MOOS maintenance-out-of-service
MOV motor-operated valve

NUREG-1272



mrem millirem PECB Events Assessment and Generic

MSIV main steam isolation valve Communications Branch (NRR)

MSL main steamline PI performance indicator

MSR moisture separator reheater
PM preventive maintenance

MSSV main steam safety valve
PORV power-operated relief valve

MW
PRA probabilistic risk assessment

megawatt
P/T pressure/temperature

MWe megawatts-electric
PTM plant temporary modification

NBA Nuclear Energy Agency PWG principal working group

NEI Nuclear Energy Institute PWR pressurized-water reactor

NMAC Nuclear Maintenance Assistance 
Center QA quality assurance

QC quality control
NMP Nine Mile Point

NMS neutron monitoring system RCIC reactor core isolation cooling
NMSS Nuclear Material Safety and RCP reactor coolant pump

Safeguards (NRC Office of)
RCS reactor coolant system

NPPD Nebraska Public Power District
REIRS Radiation Exposure Information

NPRDS Nuclear Plant Reliability Data Report System
System rem radiation equivalent man

NPSH net positive suction head RES Nuclear Regulatory Research
NRC U.S. Nuclear Regulatory (NRC Office of)

Commission RG Regulatory Guide
NRR Nuclear Reactor Regulation (NRC RHR residual heat removal

Office of)
RI Region I (NRC)

NSSS nuclear steam supply system
RIII
RTV

Region III (NRC) 
Region IV (NRC) 
rotating pancake coil

NUDOCS Nuclear Documents System

NUMARC Nuclear Management and 
Resources Council

XxJL V

RPC

NWR nuclear work request RPI rod position indication

OCIMS Operations Center Information RPS reactor protection system

Management System RPV
RTD

reactor pressure vessel 
resistance temperature detector

OECD Organization for Economic RWST Refueling Water Storage Tank
Cooperation and Development

RWCU Reactor Water Cleanup System
OGC (NRC) Office of the General

Counsel SALP Systematic Assessment of Licensee
OP (NRC) Office of Personnel Performance

ORNL Oak Ridge National Laboratory SAT station auxiliary transformer

OSP (NRC) Office of State Programs SBLC Standby Liquid Control System

XI NUREG-1272



SBGT Standby Gas Treatment System STP SoQth Texas Project

SCI seismic Category I SW service water

SCRE
SCSS

Shift Control Room Engineer 
Sequence Coding and Search

SWS service water system

System T/C thermocouple

SDC shutdown cooling TDAFW turbine-driven auxiliary feedwater

SDG shutdown diesel generator TDP turbine-driven pump

SD/LP shutdown and low power TGIS Toxic Gas Isolation System

SE Significant Event/Shift Engineer TMI Three Mile Island

SECY Secretary of the Commission (NRC 
office of the)

TS Technical Specifications

SEP Systematic Evaluation Program UPS uninterruptible power supply

SER Safety Evaluation Report U.S. United States

SET Special Evaluation Team USEC United States Enrichment

SG steam generator corporation

SI safety injection USI unresolved safety issue

SOV solenoid-operated valve USQ unreviewed safety question

SPC Siemens Power Corporation Vac volts a.c.
SRM staff requirements 

memorandum/source range VAT Vulnerability Assessment Team

SRV
monitor
safety-relief valve

V&V validation and verification

SSA WANG World Association of Nuclearsafety system actuation Operators
SSF safety system failure WNP-2 Washington Nuclear Project,
STA shift technical advisor Unit 2

NUREG-1272 XII



EXECUTIVE SUMMARY

General
The Office for Analysis and Evaluation of 
Operational Data (AEOD) was created in 1979 to 
provide a strong, independent capability to 
analyze and evaluate operational safety data 
associated with activities licensed by the U. S. 
Nuclear Regulatory Commission (MRC). This role 
was strengthened and expanded in 1987 to include 
responsibility for the Incident Response Program, 
the Diagnostic Evaluation Program, the Incident 
Investigation Program, and the Technical Training 
Center. In addition AEOD provides adminis
trative and technical support for the Committee 
to Review Generic Requirements. The staff also 
obtains industry feedback on these activities.

The AEOD programs constitute the essential 
independent review and assessment of power 
reactor and nuclear materials safety performance, 
and complement the regional, the Office of 
Nuclear Reactor Regulation (NRR), and the 
Office of Nuclear Material Safety and Safeguards 
(NMSS) reviews of operating events. They 
perform a quality verification function that 
provides assurance of feedback of important 
operational safety lessons. AEOD findings and 
recommendations continue to be addressed 
through generic correspondence, in the resolution 
of generic issues, and in initiatives taken by 
industry. AEOD has published annual reports of 
its activities since 1985. Beginning with this issue 
(NUREG-1272, Volume 9) AEOD has changed 
its annual report from a calendar year to a fiscal 
year (FY) report to be consistent with the NRC 
Annual Report and to conserve staff resources. 
NUREG-1272, Volume 9, Parts 1 and 2, are 
combined calendar year 1994 (1994) and fiscal 
year 1995 (FY 95) reports which describe 
activities conducted between January 1, 1994, and 
September 30, 1995. Certain data which have 
historically been reported on a calendar year 
basis, however, are complete through Decem
ber 31,1995. Tliroughout this report, whenever 
information is presented for fiscal year 1995, it is 
designated as FY 95 data. Calendar year 
information is always designated by the four 
digits of the calendar year. This report, 
NUREG-1272, Volume 9, Part 1, covers power 
reactors and presents an overview of the operating 
experience of the nuclear power industry from the

NRC perspective. NUREG-1272, Vol. 9, No. 2, 
covers nuclear materials and presents a review of 
the events and concerns associated with the use of 
licensed material in applications other than power 
reactors. A third part has been added, NUREG- 
1272, Volume 9, Part 3, which covers technical 
training and presents the FY 95 activities of the 
Technical Training Center in support of the NRC’s 
mission.

Nuclear Reactor Safety Performance
Through the many activities of AEOD, trends in 
overall safety performance of power reactors may 
be inferred, l l ie  Performance Indicator and 
Accident Sequence Precursor Programs of AEOD 
have been applied to analyze data and informa
tion in a consistent manner over a number of 
years. These programs show a substantial 
reduction in safety-significant operational events 
since 1985. In 1995 the industry average number 
of scrams, safety system actuations, and 
significant events continued to decline slightly. 
Also in 1994 and 1995 the number of safety 
system failures began to decrease after many 
years with no improvement. The 1995 data show, 
also for the first time, an indication that the 
industry average forced outage rate may be 
starting to improve. In contrast, there has been a 
leveling off of what had been steadily improving 
trends in the equipment forced outage rate and 
collective radiation exposure. And while average 
unit availability has improved considerably over 
the past nine years, this has been due not to fewer 
forced outage hours (which remained essentially 
constant until 1995), but to greatly reduced 
scheduled outage hours. This is a consequence of 
longer fuel cycles, which result in greater intervals 
between refueling outages, and of shorter 
refueling outages. These changes are in part the 
industry’s response to the need to become more 
competitive. While the industry has made 
significant improvement in operational safety, 
problems with equipment failures continue, as 
evidenced by the percentage of scrams caused by 
equipment failure (the leading cause of all 
scrams), the leveling off of equipment forced 
outages per 1000 critical hours in 1994 and 1995, 
and the sustained high forced outage rate through
1994. Implementation of the maintenance rule, 
and the collection and use of equipment reliability
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and availability data associated with it, will 
provide a means to reduce both the number and 
duration of forced shutdowns.

Operating Experience Feedback
Performance Indicators. The Performance 
Indicator (PI) program includes eight indicators: 
automatic scrams while critical, safety system 
actuations, significant events, safety system 
failures, forced outage rate, equipment forced 
outages per 1000 critical hours, collective 
radiation exposure, and cause codes. During 1994 
and 1995 PI reports were issued semiannually. In 
the future, PI reports will be issued annually. PI 
reports are distributed widely within the NRC and 
to all operators of commercial nuclear power 
plants. They are used in various NRC programs 
such as the Senior Management Meeting process 
and in plant-specific analyses of safety per
formance. Industry average Pis have been used 
for the past nine years to monitor trends in the 
safety performance of the commercial nuclear 
power industry.

Abnormal Occurrences. AEOD administers the 
Commission’s program for reporting abnormal 
occurrences (AOs) to Congress. AOs are 
incidents or events that the Commission 
determines are significant from the standpoint of 
public health and safety. In 1994 and FY 95 
AEOD issued seven quarterly reports which 
described AOs at nuclear power plants and at 
nuclear materials licensees (see NUREG-1272, 
Vol. 9, No.2), presented various events of interest, 
and provided updated information on previously 
reported AOs. The NRC reported four AOs at 
nuclear power plants to Congress. One was due to 
inoperable main steam line isolation valves at the 
Perry Nuclear Power Plant, another involved core 
shroud cracking in boiling water reactors, the 
third was a reactor coolant system blowdown 
event at Wolf Creek Generating Station, and the 
fourth was the identification of a previously 
unrecognized path for the potential release of 
radioactivity at Millstone Nuclear Power Station 
Unit 2. The number of AOs at nuclear power 
plants since 1988 has remained low, averaging just 
over two per year.

Radiation Exposures. The average dose per 
worker has declined from 0.94 centiSievert (cSv 
[rem]) in 1973 to 0.29 cSv in 1994. Of the six

categories of licensees that are required to report 
radiation exposures, in 1994 (the latest year for 
which data are available) reactor licensees, by 
virtue of the large number of employees, had the 
highest collective exposure. Some measures that 
reduce collective exposures at nuclear power 
plants are the licensees’ efforts to have an 
effective maintenance program, experienced and 
well-trained personnel, a good water chemistry 
control program, effective decontamination and 
cleanup practices, good fuel cladding integrity, 
effective radiation control programs, source term 
reduction programs, good housekeeping, and an 
alert health physics staff. Licensee violations of 
NRC limits on occupational exposures are rare.

AEOD Reliability and Risk Activities
Accident Sequence Precursor Program. The
Accident Sequence Precursor (ASP) Program is a 
formal program in which nuclear power plant 
events are analyzed using probabilistic risk 
assessment (P ^ ^ ) techniques to evaluate the 
conditional core damage probabilities associated 
with the events. The ASP Program quantitatively 
evaluates operational experience. It serves as one 
of several tools to ensure that important operating 
lessons are not overlooked. It uses a rigorous 
method that integrates actual initiating events, 
plant conditions, and the reliability of standby 
safety equipment into an overall quantitative 
assessment, which is expressed as a conditional 
core damage probability. Results of the ASP 
Program are peer-reviewed by outside consultants, 
other NRC offices, and the affected licensees.
They are used in NRC initiatives such as the 
Senior Management Meeting process. There were 
16 precursors with conditional core damage 
probabilities greater than 10"  ̂in 1993, half caused 
by initiating events and half due to conditions or 
equipment unavailabilities. There were 11 pre
cursors with conditional core damage proba
bilities greater than 10"  ̂in 1994, three of which 
were caused by initiating events while eight were 
due to conditions or equipment unavailabilities.

System Reliability Studies. The first two studies 
in a series of reliability and risk analysis reports 
were completed and issued in 1995 and early 1996. 
These studies focus on using operational data to 
determine the reliability of the risk significant 
systems in U.S. commercial reactors. The data are 
obtained from licensee event reports (LERs), 
special reports, and monthly operating experience
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reports. The study period covered 1987 through 
1993. One study focused on the performance of 
the high-pressure coolant injection system (HPCI) 
at the 23 operating boiling-water reactors which 
have a dedicated HPCI system. The overall 
unreliability (i.e., the inability of the HPCI system 
to start, inject, and run for the required mission 
time) was determined to be slightly greater than 
0.05. The unplanned demand and failure rates 
have steadily decreased, while the overall 
unreliability has remained fairly constant. This 
shows that potentially misleading indications of 
system performance can be inferred from trending 
system failures or system actuations outside of a 
reliability and risk-based context. The dominant 
contributors to HPCI unreliability were failure to 
run and maintenance-out-of-service. The overall 
nature of the failures experienced during actual 
demands and full flow tests differed somewhat 
from those discovered during monthly surveillance 
testing, engineering and design reviews, and 
routine inspections. This indicates that the 
current testing and inspection activities may not 
be focusing on the dominant contributors to 
unreliability during actual demands and may need 
to be modified to better factor in the conditions 
and experiences gained from actual system 
demands. The second study addressed the 
emergency diesel generator trains. The report 
focuses on plants reporting per Regulatory 
Guide-1.108. The mean unreliability was 0.044, 
assuming an 8 hour mission time and including 
recovery probabilities from failures not requiring 
repair. Consistent with the HPCI system study, 
the overall unreliability remained fairly constant 
over the 7 year study period, even though the 
rates of unplanned demands and failures were 
steadily decreasing. Failures to start and 
maintenance-out-of-service while at power were 
the dominant contributors to the EDO train 
unreliability. Maintenance-out-of-service while 
shutdown was about 10 times higher than during 
power operation. This is an important con
sideration for shutdown risk studies. The data 
indicate that the population of diesel generators is 
achieving a demand reliability, excluding 
maintenance out of service events, of over 98 
percent. The overall nature of the failures during 
actual demands differed somewhat from those 
discovered during monthly surveillance testing, 
engineering and design reviews, and routine 
inspections. This indicates that the current testing 
and inspection activities may not be focusing on

the dominant contributors to unreliability during 
actual demands and may need to be modified to 
better factor in the conditions and experiences 
gained from actual system demands.

Results of AEOD Studies
AEOD studies of operational experience are 
broadly disseminated throughout the nuclear 
community and to the public. They provide a 
basis for decision-making based on actual 
operational experience. AEOD used a systematic 
process to nominate, prioritize, and select safety 
issues to be studied, and continued its efforts to 
more effectively communicate the lessons of 
operating experience through a variety of forums.

In 1994 and FY 95 the AEOD staff reviewed a 
broad spectrum of data and issued three special 
studies, one follow-up to a 1992 special study, one 
engineering evaluation, and five technical reviews. 
These reports covered a wide range of subjects 
that varied from relatively broad evaluations of 
mispositioned equipment events or major grid 
disturbances, to in-depth reviews of subjects such 
as a reactor coolant blowdown event at Wolf 
Creek or turbine-generator overspeed protection 
systems. Several of the studies resulted in 
interactions of AEOD staff with industry groups 
to facilitate resolution of the underlying technical 
problems. This was the case with the steam 
turbine-driven standby pumps study which 
precipitated interaction with the Terry Turbine 
Users Group and Region IV inspectors. Similarly, 
AEOD staff have been involved in workshops on 
pressure locking of gate valves. The studies of the 
reliability of steam turbine-driven pumps and the 
blowdown at Wolf Creek resulted in generic 
communications to all power reactor licensees.

Operating Experience Data
Licensee Event Reporting and U.S. Operational 
Experience Databases. AEOD staff reviewed 1279 
licensee event reports (LERs) in 1994 and 1178 in 
1995. The average number of LERs per plant has 
declined from about 26 in 1987 to about 11 in 
1995. AEOD uses the Sequence Coding and 
Search System (SCSS) for storing and retrieving 
LER information. In 1994 and 1995 AEOD staff 
used the SCSS data to support NRC activities 
such as customized inspection programs and 
senior management meetings. The SCSS database 
is also a primary source of operating experience
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information for NRR, the Office of Nuclear 
Regulatory Research, and the regions. AEOD also 
maintains data on LERs, monthly operating 
reports, and plant outages to generate the NRC’s 
Performance Indicator Reports.

Incident Response

Operations Center. The NRC Operations Center 
provides the focal point for NRC communications 
with licensees. State agencies, and other Federal 
agencies regarding operating events. The NRC 
commenced operations from its new Operations 
Center in Rockville, Maryland, on May 31,1994. 
The center contains a state-of-the-art Operations 
Center Information Management System which 
integrates voice, video, and data systems to 
provide timely and effective information flow.
This system received the 1994 Federal Technology 
Leadership Award for outstanding achievement in 
making government more effective through the 
use of information systems.

State Outreach. AEOD conducted an aggressive 
State Outreach Program to increase and improve 
interactions with States during events and 
exercises. This program included briefings and 
increased frequency of exercises. AEOD 
participated in 8 exercises with 11 states, provided 
support for two ingestion phase exercises, and 
participated in a tabletop exercise with the State 
of Delaware. The NRC also signed a Memo
randum of Understanding to enable the State of 
Delaware to receive Emergency Response Data 
System information during events at nuclear 
power plants.

Coordination with Other Federal Agencies. The
NRC continued its participation, along with 17 
other Federal agencies, in the revision of the 
Federal Radiological Emergency Response Plan, 
which outlines the Federal response to radio
logical emergencies. The NRC also participated in 
the revision of the Federal Emergency Response 
Plan, the master plan for Federal government 
response to all emergencies.

In 1994 1644 immediate notifications, primarily 
from nuclear power plant licensees (1407), were 
telephoned to the NRC Operations Center. Of the 
1644 events, 94 were classified as “Unusual 
Events” and 4 as “Alerts.” None were classified as 
“Site Area Emergencies” or “General 
Emergencies.” In 1995 the operations Center 
received 1583 immediate notifications, 1328 of 
them from power reactor licensees. Of the 1583 
reports, 66 were “Unusual Events,” and 8 were 
‘AJerts.” There were no reports of “Site Area 
Emergencies” or “General Emergencies.” The 
NRC entered the Monitoring Phase for two of the 
four Alerts in 1994 and for two of the eight Alerts 
in 1995. The NRC also entered the Monitoring 
Phase for a potentially uncontrolled radioactive 
source in Cleveland, Ohio, in 1994 and for 
Hurricanes Erin and Opal in 1995.

Emergency Exercises. Emergency exercises are 
held periodically to ensure that response 
organizations of the NRC, the licensees, the 
States, and other Federal agencies are proficient 
in dealing with each type of emergency. In 1994 
and FY 95 the NRC headquarters and regional 
offices participated in seven full scale emergency 
exercises and six limited participation exercises at 
nuclear power plants.

Gaseous DifTusion Process Activities. In
preparation for the certification process for 
emergency response at the two uranium 
enrichment plants operated by the United States 
Enrichment Corporation, AEOD participated in 
general gaseous diffusion process training and a 
round table discussion on potential events and 
emergency response. AEOD also began the 
installation of the Federal telecommunications 
system at the facilities.

Incident Investigation Program

In 1994 and FY 95 the NRC conducted five 
Augmented Inspection Team inspections at 
nuclear power reactors. There were no events that 
were judged to have a level of safety significance 
high enough to warrant an Incident Investigation 
team investigation. Examples of lessons learned 
and communicated to licensees from these 
Augmented Inspection Team inspections included 
the potential for one or more control rod 
assemblies to fail to fully insert following a 
reactor trip, problems with solid state protection 
system logic mismatch, and the importance of 
training for timely and effective response to an 
initial indication of a plant fire.
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Diagnostic Evaluation Program
The Diagnostic Evaluation Program provides an 
independent assessment of licensee performance 
at selected facilities to augment information 
provided through other NRC programs. During 
1994 and FY 95 the NRC conducted one 
diagnostic evaluation at the Palisades Nuclear 
Generating Facility. Also during this period, as an 
alternative to an NRC diagnostic evaluation, the 
EDO approved the conduct of a licensee-initiated 
independent diagnostic selfassessment (DSA) of 
the Cooper Nuclear Station. The EDO directed 
AEOD to form a Special Evaluation Team (SET) 
to assess the efficacy of the licensee’s DSA 
through direct observation and independent 
assessment, and to assess the overall performance 
of the facility. The SET was led by an NRC 
manager, was about half the size of a DET, and 
evaluated the same functional areas as a DET 
The SET, in conjunction with the licensee’s DSA, 
provided for a diagnostic-level evaluation of the 
facility.

International Exchange of Information
The Incident Reporting System. The Incident 
Reporting System (IRS) is a cooperative program 
of the Organization for Economic Cooperation 
and Development’s Nuclear Energy Agency 
(OECD/NEA) and the International Atomic 
Energy Agency (IAEA) of the United Nations. 
Member countries submit reports of operational 
experience that may be applicable to other 
nuclear power plants. This broadens the 
operational experience database to include all 
nuclear power programs except that of Taiwan. In 
1994 and FY 95 AEOD prepared and submitted 
45 IRS reports which addressed individual

operational events and various generic concerns. 
AEOD also reviewed approximately 110 IRS 
reports from other countries and disseminated the 
information to the NRC staff.

International Support Activities. AEOD 
exchanges information and ideas on a variety of 
topics of international interest, such as emergency 
response, operating experience feedback, common 
cause failures, and plant ageing. AEOD is also 
the principal U.S. technical representative on 
reactor operating experience to the NEA’s 
Committee on the Safety of Nuclear Installations’ 
(CSNI) Principal working Group 1, “Operating 
Experience and Human Factors.” In addition, 
AEOD is a participant in the Expert Group on 
Nuclear Emergency matters, established to 
improve the quality of national and international 
nuclear emergency arrangements.

Lisbon Initiative Activities. AEOD is assisting 
Russia and Ukraine in the development of their 
own emergency response capabilities. The AEOD 
staff is helping the regulatory authorities in each 
country to establish reliable communications with 
each site, to prepare response plans and 
procedures, and to provide equipment for a basic 
emergency response center. AEOD is also 
assisting Ukraine in establishing an incident 
reporting and operating experience feedback 
system, including data collection, events analysis 
and evaluation, regulatory response to events, and 
experience feedback to nuclear plants. Training in 
probabilistic risk assessment and the NRC’s 
Performance Indicators has been provided, and 
additional training in equipment and human 
reliability is planned. Similar efforts with Russia 
are being explored.
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1 Introduction

The Office for Analysis and Evaluation of 
Operational Data (AEOD) was created in 1979 to 
provide a strong, independent capability to 
analyze and evaluate operational safety data 
associated with activities licensed by the U. S. 
Nuclear Regulatory Commission (NRC). The 
office serves as the focal point for the assessment 
of operational events through the collection, 
review, analysis, and evaluation of the safety 
performance of both reactor and nuclear 
materials facilities. To accomplish this mission, 
AEOD (1) collects, analyzes, and disseminates 
operational data; (2) identifies important events 
and their associated safety concerns and root 
causes; (3) assesses the adequacy of corrective 
actions taken to address safety concerns;
(4) determines the generic applicability of events 
to other nuclear power plants; (5) assesses trends 
in performance; (6) evaluates operating experience 
to quantify and to improve the understanding of 
the risk-significance of events; (7) conducts 
reliability studies of risk-important systems;
(8) analyzes human performance in operating 
events; and (9) produces periodic Performance 
Indicator, Abnormal Occurrence, and Accident 
Sequence Precursor Reports.

AEOD’s role was strengthened and expanded in 
1987 to include responsibility for diagnostic 
evaluations conducted under the Diagnostic 
Evaluation Program, incident investigations 
conducted under the Incident Investigation 
Program, the Incident Response Program, and the 
Technical Training Center. The Diagnostic 
Evaluation Program provides independent 
assessments of selected plants to supplement 
information from other NRC programs. The 
Incident Investigation program provides a 
structured NRC investigative response to 
significant operational events according to their 
safety significance. The Incident Response 
Program provides a coordinated NRC emergency 
response to ongoing events through the NRC 
Operations Center. The Technical Training Center 
provides initial and continuing technical training 
for NRC staff and contractors. AEOD also 
provides administrative and technical support to 
the NRC’s Committee to Review Generic 
Requirements, which oversees NRC’s 
plant-specific backfitting, audits NRC practices.

and is responsible for recommending to the 
Executive Director for Operations the disposition 
of proposed new regulations, requests for 
information, and new requirements to be applied 
to power reactors. The staff also obtains industry 
feedback on these activities.

AEOD reviews and evaluations include the 
following specific functions:

• identification of operational safety data 
needed to support safety analyses and 
development of agency-wide reporting of 
these data and the methods and systems to 
retrieve them

• analysis of operational safety data and 
identification of safety issues that require 
new or additional NRC staff actions

• development of a coordinated system for 
feedback of operational safety information to 
NRC offices, licensees, and other 
organizations, as appropriate

• serving as the focal point for coordinating 
generic operational safety information and 
data systems with industry, foreign 
governments, and other agencies involved 
with the collection, analysis and feedback of 
operational data

• development and implementation of the 
agency program on reactor performance 
indicators for use by senior managers

• analysis of selected operating events using the 
Accident Sequence Precursor program to 
gain insight into events and improve 
understanding of them from a risk 
perspective

• studies of the impact of human performance

• preparation of the Abnormal Occurrence 
Report to Congress

• continuous staffing of the NRC Operations 
Center to screen reactor and nuclear 
materials events and any other information 
reported to the center to ensure appropriate 
NRC response to reported events
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• development, in consultation with other NRC 
offices, of the NRC policy for response to 
incidents and emergencies, as well as 
assessment of the NRC response capabilities 
and performance

• development of policy, procedures, and 
program requirements for NRC incident 
investigations of significant operational 
events

• tracking of the recommendations and staff 
actions contained in the AEOD studies and 
incident investigation team reports until they 
are resolved

• development of an agency-wide technical 
qualification program for a broad range of 
technical positions within the NRC staff and 
operation of the NRC’s Technical Training 
Center at Chattanooga, Tennessee, to provide 
the technical training needed by NRC 
personnel

The AEOD programs, taken as a whole, 
constitute the essential independent review and 
assessment of power reactor and nuclear 
materials safety performance, and complement 
the regional, the Office of Nuclear Reactor 
Regulation (NRR), and the Office of Nuclear 
Material Safety and Safeguards (NMSS) reviews 
of operating events. They perform a quality 
verification function that provides assurance of 
feedback of important operational safety lessons. 
AEOD findings and recommendations continue 
to be addressed through generic correspondence, 
in the resolution of generic issues, and in 
initiatives taken by industry.

In 1994 AEOD was reorganized into three 
divisions: the Incident Response Division, which 
includes the Emergency Response Branch and the 
Diagnostic Evaluation and Incident Investigation 
Branch; the Safety Programs Division, which 
includes the Reactor Analysis Branch and the 
Reliability and Risk Assessment Branch; and the 
Technical Training Division, which includes the 
Reactor Technology Training Branch, the 
Specialized Technical Training Branch, and the 
Technical Training Support Branch.

AEOD has changed its annual report from a 
calendar year to a fiscal year (FY) report to be

consistent with the NRC Annual Report and to 
conserve staff resources. The last calendar year 
report was NUREG-1272, Volume 8, which 
covered AEOD activities in 1993. This report, 
NUREG-1272, Volume 9, Part 1, is a combined 
calendar year 1994 (1994) and fiscal year 1995 (FY 
95) report which covers power reactors and 
presents an overview of the operating experience 
of the nuclear power industry from the I ^ C  
perspective, including the trends of some key 
performance measures. It also incudes the 
principal findings identified in AEOD studies of 
power reactor events and issues over the past 21 
months and a summary of information from 
licensee event reports, diagnostic evaluations, and 
the NRC Operations Center. Certain data which 
have historically been reported on a calendar year 
basis, however, are complete through calendar 
year 1995. Throughout this report, whenever 
information is presented for fiscal year 1995, it is 
designated as FY 95 data. Calendar year 
information is always designated by the four 
digits of the calendar year. The report also 
includes the following appendices:

• Appendix A contains data from 1994 and 
1995 to support the section on operational 
experience

• Appendix B lists and summarizes 1994 and 
FY 95 Abnormal Occurrences

• Appendix C lists AEOD reports issued in 
1994 and FY 95

• Appendix D lists AEOD reports issued from 
1980 through 1993

• Appendix E presents all AEOD reports from 
1980 through FY 95 sorted by subject

• Appendbc F presents the status of 
recommendations contained in AEOD 
studies

• Appendix G presents the status of NRC staff 
actions resulting from the findings of NRC 
Incident Investigation Teams

• Appendix H presents the status of NRC staff 
actions involving potential generic issues 
resulting from the findings of NRC 
Diagnostic Evaluation Teams

NUREG-1272, Section 1



Reactors—Introduction

• Appendix I presents the status of NRC staff 
actions involving potential generic issues 
resulting from the NRC/Institute of Nuclear 
Power Operations (INPO) team review of the 
effects of Hurricane Andrew on Turkey Point 
Units 3 and 4

The report on nuclear materials, NUREG-1272, 
Vol 9, No. 2, presents a review of the events and

concerns during 1994 and FY 95 associated with 
the use of licensed material in nonreactor 
applications, such as personnel overexposures and 
medical misadministrations.

A third part has been added to the AEOD 
Annual Report, NUREG-1272, Volume 9, Part 3, 
which covers technical training and presents the 
activities of the Technical Training Center in 
support of the NRC’s mission.
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2 Operating Experience Feedback

2.1 Operating Performance
AEOD collects, analyzes, and disseminates a wide 
range of operational data, obtained primarily 
from immediate notifications to the NRC 
Operations Center in accordance with 10 CFR 
50.72, licensee event reports (LERs) submitted in 
accordance with 10 CFR 50.73, monthly operating 
reports submitted in accordance with plant 
Technical Specifications, and the database of 
component failures in the Nuclear Plant 
Reliability Data System managed by the Institute 
of Nuclear Power Operations (INPO). Other 
operational data include 10 CFR Part 21 reports, 
NRC regional inspection reports, preliminary 
notifications of events or unusual occurrences 
issued by the NRC, quarterly collective radiation 
exposures from INPO, and allegations. A subset 
of this information is monitored in the NRC 
Performance Indicator (PI) Program; (1) auto
matic scrams while critical, (2) safety system 
actuations, (3) significant events, (4) safety system 
failures, (5) forced outage rate, (6) equipment 
forced outages per 1000 commercial critical hours, 
(7) collective radiation exposure, and (8) cause 
codes.

Figure 2.1 presents industry-wide annual averages 
since 1985 for seven of the Pis that AEOD 
monitors as indicators of plant performance. With 
the exception of collective radiation exposure, 
plants in extended shutdown where Commission 
approval is required for either restart or 
operation above low power are excluded from the 
calculation of industry average Pis. Radiation 
exposure can be significant during extended 
outages, hence these data are not excluded. 
Additionally, plants are excluded after they are 
permanently shut down.

This section presents the results of analyses of 
selected operational experience data for 1991 
through 1995, and statistical analyses of trends 
over the past eight years in six of the Pis. The 
operational data collected within the PI Program 
are presented in Appendix A-1, and other plant 
operational experience data are shown in 
Appendix A-2. These data are complete through 
calendar year 1995. However, the data for the 
fourth quarter of 1995 have not been through the

PI program quality assurance process. While the 
data are believed to be substantially correct, they 
are subject to revision at a later date.

2.1.1 Reactor Scrams
AEOD monitors reactor scrams that occurred 
while the affected reactor was critical. Reactor 
scrams can result from initiating events that range 
from relatively minor incidents to precursors of 
accidents. Automatic scrams are included in the 
PI Program (see Table A-1.1 of Appendix A-1), 
and AEOD also tracks manual scrams and total 
scrams per 1000 critical hours (see Table A-2.1 of 
Appendix A-2). Tables A-2.2 through A-2.5 of 
Appendix A -2 summarize statistical data on 
combined automatic and manual reactor scrams.

Figure 2.2 shows the industry trend in scram 
causes for 1991 through 1995. Equipment failures 
remain the leading cause of scrams. Of the 
scrams caused by equipment failures during 1994 
and 1995, over half were initiated by problems in 
four systems: feedwater, main turbine and control, 
main generator, and electrical. Figures 2.3 and 2.4 
show that, in 1994 and 1995, over half of all 
scrams occurred during normal plant operation, 
while most of the remainder occurred during 
testing and maintenance.

2.1.1.1 Automatic Reactor Scrams
Over three-fourths of the scrams that occurred in 
the last five years were automatic scrams. Not 
surprisingly, the leading causes of automatic 
scrams, the dominant initiating systems of those 
scrams, and the activities in progress are the same 
as those given above for total scrams. The number 
of automatic scrams has decreased since 1991, 
with the largest drop occurring from 1992 to 1993, 
and they continued to decrease slightly in 1994 
and 1995.

2.1.1.2 Manual Reactor Scrams
Fewer than one-fourth of all scrams during the 
past five years were manual scrams. The number 
has fluctuated from year to year but has averaged 
about 38 per year. Since total scrams have 
declined, the percentage of manual scrams has 
increased over the five years.
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Figure 2.4 1995 Operating Experience Reactor Scram — Activity in Progress

2.1.2 Engineered Safety Features Actuations
AEOD monitors actuations of all engineered 
safety features (ESFs), a subset of which are 
included as Safety System Actuations (SSAs) in 
the PI Program. The SSA PI includes manual or 
automatic actuations of certain emergency core 
cooling systems (ECCS) and actuations of the 
emergency ac power system in response to low 
voltage on a vital bus. Data for SSAs may be 
found in Table A-1.2 of Appendix A-1. The 
number of SSAs has declined steadily since 1991, 
with continued slight improvement in 1995.

Figure 2.5 shows the industry trend in total ESF 
actuations for the past five years, including trends 
in actuations of heating, ventilation, and air 
conditioning (HVAC) systems, emergency power 
(EP) systems, and ECCS. The number of ESF 
actuations has decreased each year since 1991. 
The largest decrease occurred between 1992 and 
1993, primarily because the requirement to report 
actuations of certain HVAC systems ended in 
October 1992. Tables A-2.6 through A-2.9 of 
Appendix A-2 present industry data for all ESF 
actuations.

Boiling-water reactor (BWR) plants have more 
safety systems that are included in ESF counts 
than do pressurized-water reactor (PWR) plants. 
For example, an additional row is provided in 
Table A-2.7 for the reactor water cleanup 
(RWCU) system in BWRs. As shown in 
Table A-2.7, the isolation of this system accounts 
for a significant percentage of ESF events. 
Overall, the number of isolations of the RWCU 
system-declined during the last five years. The 
requirement to report invalid RWCU isolations 
ended in October 1992, and this reduced the 
number of recent reports.

“Valid” ESFs, a subset of “Total” ESFs, result 
from the measurement of a physical parameter 
that exceeded a setpoint and provided input to 
the ESF actuation logic in response to an actual 
plant condition. The valid ESF actuations that 
occurred in 1994 and 1995 were reviewed for 
safety significance and effect on plant operations. 
None of the actuations occurred in response to a 
failure or degradation of a principal safety 
barrier, such as the fuel cladding or primary 
coolant boundary. The following event did have a

NUREG-1272, Section 2



Reactors—Operating Experience Feedback

Total
HVAC
Emergency Power 
EGGS

4  —

19941992 1993
Year

19951991

Figure 2.5 All ESF Actuations — Industry Trend

high impact on plant operations and was 
classified as a PI Significant Event.

In April 1994 a PWR plant experienced multiple 
actuations of its safety injection (SI) system 
following a scram, which was complicated by 
equipment problems and personnel errors. The SI 
actuations ultimately resulted in filling the 
pressurizer solid, lifting primary relief valves, and 
rupturing the pressurizer relief tank’s rupture 
disk. The licensee deelared an Alert during this 
event.

More than half of the valid ESF actuations 
occurred during the transients associated with 
reactor scrams. Most of the scram-associated 
ESFs involved actuations of the auxiliary and 
emergency feedwater systems at PWR plants, or 
low reactor water level containment isolations at 
BWR plants. These responses are fairly normal 
following scrams that occur during power 
operations. Other scram-related valid ESF 
actuations of PWR systems included six 
high-pressure safety injection (HPSI) actuations. 
Scram-associated events at BWRs included eight 
valid high-pressure coolant injection (HPCI)

actuations, and 18 valid reactor core isolation 
cooling (RCIC) system actuations.

About one-third of the valid ESF actuations not 
associated with scrams involved emergency diesel 
generator (EDG) actuations. About half of these 
oecurred while the plant was critical. About 
one-third of the EDG actuations resulted from 
losses-of-offsite power, most of which occurred 
during outages.

2.1.3 Significant Events
Significant Events (SEs) are those events that the 
NRC staff identifies for the PI Program as 
meeting one or more of the following criteria:

•  degradation of important safety equipment
•  a major transient or an unexpected plant 

response to a transient
•  degradation of fuel integrity, the primary 

coolant pressure boundary, or important 
associated struetures

•  a reactor trip with complications
•  an unplanned release of radioactivity 

exceeding the Technical Specifications (TS) 
or regulations
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•  operation outside the TS limits
•  other events considered significant

Figure 2.1 shows the industry trend in the average 
number of SEs since 1987. After remaining 
essentially constant from 1991 through 1993 
(about 30 per year), the number of SEs decreased 
to 22 in 1994 and 13 in 1995. Tables A-1.3 and 
A-1.4 of Appendix A-1 describe the SEs that 
occurred during 1994 and 1995, respectively. Table 
A-1.5 of Appendix A-1 contains SE data for 
quarters 94-1 through 95-4.

2.1.4 Safety System Failures

The Safety System Failure (SSF) PI includes any 
actual event or condition that could prevent the 
fulfillment of the safety function of any of 26 
safety systems, subsystems, or components. For a 
system that consists of multiple redundant 
subsystems or trains, inoperability of all trains 
constitutes an SSF. Safety System Failures may be 
indicative of a plant’s readiness to respond to 
anticipated events and postulated accidents. SSFs 
include unconditional failures (those events or 
conditions which render the system incapable of 
performing its safety function in all situations), 
and conditional failures (conditions that could, in 
certain specific situations, e.g., high energy line 
break or seismic event, prevent the system from 
performing its safety function).

Figure 2.1 shows that the industry-wide average 
number of SSFs dropped by about one-third in 
1994 after remaining essentially constant for the 
previous three years. This decrease is attributed 
to both an improved SSF definition implemented 
in 1994 and a decrease in the number of SSFs 
reported in LERs (due in part to a reduction in 
the number of SSFs discovered during design 
basis reconstitution efforts).

An improved SSF definition was adopted in 1994. 
Events or conditions in which systems were 
required to be declared inoperable by Technical 
Specifications but were still capable of performing 
their safety function were no longer classified as 
SSFs.

Table A-1.6 of Appendix A-1 provides quarterly 
plant-specific SSF data for quarters 94-1 through

95-4. Table A-1.7 of Appendbc A-1 contains 
annual SSF data for each plant for 1991 through
1995. The same four system groups as reported in 
the last AEOD Annual Report continued to be 
the predominant contributors to SSFs. The ECCS 
group, the containment and containment isolation 
systems group, the EP systems group, and the 
control room emergency ventilation systems group 
accounted for more than 60 percent of the 
failures.

AEOD staff reviewed the SSFs that occurred in 
1994 and 1995 for safety significance and effect on 
plant operations. Almost half of them were 
conditional and did not involve an actual failure 
of a safety system. In most of these conditional 
SSFs, the circumstances necessary for an actual 
failure would not have occurred during most 
scenarios requiring an ESF actuation. In almost 
all of the events involving actual failures, licensees 
discovered and corrected the problem before 
there was a demand for the safety function. About 
half of these discoveries resulted from routine 
testing. In the SSFs discovered during system 
operation, the safety systems were in use for 
routine operational purposes at the time of the 
failure. There were no instances where a safety 
system failed when required to mitigate accident 
conditions, and few events resulted in any 
noticeable effect on plant safety.

2.1.5 Forced Outage Rate

The Forced Outage Rate (FOR) PI is calculated 
by dividing the number of forced outage hours in 
a period by the sum of the generator on-line hours 
and the forced outage hours. (This information is 
contained in the monthly operating reports.) 
Forced outages are defined as those outages 
required to be initiated by the end of the weekend 
following the discovery of the off-normal 
condition. The trend in FOR can provide a 
perspective on overall plant performance.

Figure 2.1 shows that the FOR remained relatively 
constant over the last five years. The decrease in 
1995 may be an indication that the FOR is 
beginning to improve, although it could simply be 
a reflection of variability in the indicator. Table 
A-1.8 of Appendix A-1 presents plant-specific 
FOR data for quarters 94-1 through 95-4.
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2.1.6 Equipment Forced Outages per 1000 
Commercial Critical Hours

The Equipment Forced Outage (EFO) PI is the 
number of forced outages caused by equipment 
failures in each 1000 hours of operation with the 
reactor critical after the plant was placed into 
commercial operation. (This information is 
contained in the monthly operating reports.) The 
EFO rate is the inverse of the mean time between 
forced outages caused by equipment failures. 
AEOD monitors the EFO rate as an indicator of 
the effects of equipment problems on overall plant 
performance.

Figure 2.1 shows that the industry average EFO 
rate has improved over the past five years.
Table A-1.9 of Appendk A-1 contains quarterly 
EFO rates for quarters 94-1 through 95-U.

2.1.7 Collective Radiation Exposure
Licensees of power reactors are required by 
10 CFR 20.2206 to provide annual reports to the 
NRC of exposure data for each individual for 
whom monitoring is required. The PI Program 
initially included annual collective radiation 
exposure for each nuclear plant, derived from the 
data reported pursuant to 10 CFR 20.2206. 
Beginning in 1989, the PI Program included 
quarterly collective radiation exposure received 
from INPO, who routinely receives collective 
radiation exposure from each plant on a quarterly 
basis. AEOD uses the INPO data to provide 
more timely information without duplication of 
INPO’s effort.

Figure 2.1 shows that the industry average 
collective radiation exposure reported by 
commercial reactors declined from 1990 to 1995. 
Table A-1.10 of Appendix A-1 shows quarterly 
collective radiation exposures for 1994 and 1995 
for each plant.

2.1.8 Cause Codes
Tables A-1.11 through A-1.16 of Appendix A-1 
show quarterly cause code data for each plant for 
quarters 94-1 through 95-4. The cause codes 
indicator is intended to identify possible 
programmatic deficiencies. Cause codes are 
developed from data in the Sequence Coding and 
Search System database. The indicator captures

the trends in administrative control problems 
(Table A-1.11); licensed operator errors 
(Table A-1.12); other personnel errors 
(Table A-1.13); maintenance problems (Table 
A-1.14); design, construction, installation, or 
fabrication problems (Table A-1.15); and 
miscellaneous (electronic piece-part or 
environmentally-related failures) (Table A-1.16). 
Industry averages are not calculated for this 
indicator.

2.1.9 Unit Operating Factors
Within the context of its safety mission, the NRC 
is not normally concerned with the availability 
and capacity factors of nuclear power plant 
operations. However, because good availability 
and capacity factors require close management 
involvement in day-to-day operations, efficient 
and effective outage management, and attention 
to detail, which are also important in safe plant 
operation, they can be indirect indicators of safety 
performance. Availability, capacity, and outage 
statistics for the U.S. commercial nuclear industry 
for 1994 and 1995 are presented in Tables A-2.10 
through A-2.14 of Appendix A-2. The industry 
average unit availability increased from 66.2 
percent in 1986 to 81.7 percent in 1995, excluding 
Browns Ferry Units 1 and 3 which were in 
long-term shutdown and required Commission 
approval to restart. The improvement in 
availability over the past five years has been due 
to a greater than 25 percent reduction in 
scheduled outage hours. Forced outage hours 
remained essentially constant from 1991 to 1994 
but decreased in 1995. These data are complete 
through calendar year 1995.

2.1.10 Statistical Analysis of Some TVends
As part of an assessment of PI trends, AEOD 
performed a regression analysis to evaluate the 
rate of change (improvement) in the following FIs. 
This analysis updates a similar analysis in the 
1993 Annual Report, and adds 1994 and 1995.

Automatic reactor scrams
SSAs
SEs
SSFs
FOR
EFO
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To perform the analysis, an exponential model, y  
= A e ^  + C, was fitted to each PL In this model, 

y  is the PI value; x is a time increment index in 
years (with 1988 = 1); and A, B, and C are 
parameters estimated from the data. Statistical 
tests were then performed to determine if the 
estimated parameters A, B, and C were non-zero. 
In each case, the C term was not significantly 
different from zero, and so was set to zero. 
Therefore, the simpler nonlinear model y = Ae^^ 
was fitted to the data. For comparison, a linear 
model y = A  + Bx was also fitted; the two 
models produced very similar fits, but the 
nonlinear model has the conceptual advantage of 
never being negative.

Table 2.1 Summary of PI Regression 
Analysis TVends

Performance
Indicator I988-I995

Automatic 
reactor scrams
SSAs
SFs
SSFs
FOR
FFO

Slowly decreasing nonlinear trend

Slowly decreasing nonlinear trend 
Slowly decreasing nonlinear trend 
Level 
Level
Slowly decreasing nonlinear trend

For the FOR PI, the parameter B  in the nonlinear 
model was not significantly different from zero; 
this PI rate was modeled as a constant over the 
8-year period. In other cases, the two-parameter 
nonlinear model was used. Because of the signifi
cant drop in SSFs during 1994 and 1995 (see 
Section 2.1.4), this indicator was only modeled 
over the 6-year period from 1988 through 1993. In 
all cases, confidence intervals on the mean were 
calculated. Residuals were always examined, and 
no evidence of a lack of fit was seen.

The results of the regression analysis are 
summarized in Table 2.1. Figures 2.6 through 2.11 
show the six Pis listed in Table 2.1. Scrams, SSAs, 
SFs, and FFO have statistically significant 
exponential model fits, indicating that a trend is 
discernable. The SSF and FOR Pis have neither a 
non-linear nor a linear trend over the 8-year 
period; FOR was constant (level) over the time of 
interest, and SSFs were constant until the 
decrease in 1994.

Table 2.2 contains the estimates of A  and B in the 
exponential model. The statistical uncertainty of 
the estimates affects the second significant digit in 
every case. The estimate of B for each of the four 
Pis with a discernable trend is negative, indicating 
a decreasing trend. The percent decrease from 
one year to the next is about 30 percent for SFs 
and about 10 percent for the other three Pis. For 
the two Pis with no discernible trend, the value of 
B is omitted and the value of A  is the constant 
average value of the PI over the period analyzed.

Table 2.2 Nonlinear Regression Results

Performance Indicator Estimate of
A B

Automatic reactor scrams 2.5 -0.12
SSAs 1.5 -0.13
SFs 1.2 -0.28
SSFs 3.5
FOR 8.1
FFO 0.52 -0.10

Although a slight improving trend continued 
through 1994 and 1995, the leveling off of Pis that 
was noted in the 1993 Annual report has 
continued.

2.1.11 Nuclear Reactor Safety Performance
Through the many activities of AFOD, trends in 
overall safety performance of power reactors may 
be inferred. The Performance Indicator (PI) and 
Accident Sequence Precursor (see Section 3.1) 
programs of AFOD have been applied to analyze 
data and information in a consistent manner over 
a number of years. These programs show a 
substantial reduction in safety-significant 
operational events since 1985. In 1995 the industry 
average number of scrams, safety system 
actuations, and significant events continued to 
decline slightly. Also in 1994 and 1995 the number 
of safety system failures began to decrease after 
many years with no improvement. The 1995 data
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Legend
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Yeer

Observed Fitted Mean ----------- 95% Confidence Levels on Mean

Figure 2.6 Nonlinear Regression Fit for Automatic Reactor Scrams (y =  Aê )̂

Legend

]----------------------! I I I 1 I I I

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Year

Observed Fitted Mean ----------- 95% Confidence Levels on Mean

Figure 2.7 Nonlinear Regression Fit for Safety System Actuations (y = Ae^ )̂
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Figure 2.8 Nonlinear Regression Fit for Significant Events (y =  Ae ’̂‘)

Legend
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Observed ----------  Fitted Mean   95% Confidence Levels on Mean

Figure 2.9 Nonlinear Regression Fit for Safety System Failures (y = A)

NUREG-1272, Section 2 14



Reactors—Operating Experience Feedback
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Legend
Observed Fitted Mean ----------  95% Confidenoe Levels on Mean

Figure 2.10 Nonlinear Regression Fit for Forced Outage Rate (y = A)
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Observed ----------  Fitted Mean   95% Confidence Levels on Mean

Figure 2.11 Nonlinear Regression Fit for Equipment Forced Outage Rate (y =  Ae^ )̂
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show, also for the first time, an indication that the 
industry average forced outage rate may be 
starting to improve. In contrast, there has been a 
leveling off of what had been steadily improving 
trends in the equipment forced outage rate and 
collective radiation exposure. And while average 
unit availability has improved considerably over 
the past nine years, this has been due not to fewer 
forced outage hours (which remained essentially 
constant until 1995), but to greatly reduced 
scheduled outage hours. This is a consequence of 
longer fuel cycles, which result in greater intervals 
between refueling outages, and of shorter 
refueling outages. These changes are in part the 
industry’s response to the need to become more 
competitive. While the industry has made 
significant improvement in operational safety, 
problems with equipment failures continue, as 
evidenced by the percentage of scrams caused by 
equipment failure (the leading cause of all 
scrams), the leveling off of equipment forced 
outages per 1000 critical hours in 1994 and 1995, 
and the sustained high forced outage rate through 
1994. Implementation of the maintenance rule, 
and the collection and use of equipment reliability 
and availability data associated with it, will 
provide a means to reduce both the number and 
duration of forced shutdowns.

2.2 Abnormal Occurrences
Section 208 of the Energy Reorganization Act of 
1974 (PL 93-438) requires the NRC to report to 
Congress each quarter any abnormal occurrences 
(AOs) involving facilities and activities regulated 
by the NRC. has the responsibility for
preparing the NRC’s quarterly “Report to 
Congress on Abnormal Occurrences” 
(NUREG-0090 series). An AO is defined in 
Section 208 as an unscheduled incident or event 
that the Commission determines to be significant 
from the standpoint of public health or safety.

AEOD identifies AOs using criteria which were 
initially promulgated in an NRC policy statement 
that was published in the Federal Register on 
February 24, 1977 (Vol. 42, No. 37, pages 
10950-10952). This policy statement was published 
before medical licensees were required to report 
misadministrations to the NRC, and few of the 
examples in the policy statement are applicable to 
medical misadministrations. Therefore, in 1984 
the NRC adopted additional guidance for

reporting of medical misadministrations. On 
January 27,1992, new medical misadministration 
requirements became effective. The staff is 
currently developing a new policy statement and 
revised criteria for reporting incidents and events 
to Congress. The new policy and criteria will 
relate abnormal occurrences directly to the 
requirements in Title 10 of the Code of Federal 
Regulations for protection of public health and 
safety.

The seven AO reports published in 1994 and 
FY 95 (NUREG-0090, Vol. 16, No. 4, Vol. 17,
Nos. 1 through 4, and Vol. 18, Nos. 1 and 2) 
described four AOs at nuclear power plants. One 
was due to inoperable main steam line isolation 
valves at the Perry Nuclear Power Plant, another 
involved core shroud cracking in boiling-water 
reactors, the third was a reactor coolant system 
blowdown event at Wolf Creek Generating 
Station, and the fourth was the identification of a 
previously unrecognized path for the potential 
release of radioactivity at Millstone Nuclear 
Power Station Unit 2. These AOs are summarized 
in Appendix B of this report.

Table 2.3 shows the number of AOs that have 
occurred at nuclear power plants for each 
calendar year since 1987. TTie number has 
remained low throughout this period, averaging 
just over two per year.

Table 2.3 U.S. Nuclear Power Plant Abnormal 
Occurrences per Year

Year No. of AOs

1987 3
1988 3
1989 4
1990 1
1991 0
1992 3
1993 1
1994 2*
FY 95 3*

•includes one event from the fourth quarter of 1994
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2.3 Radiation Exposures From 
Reactors and Nonreactors

2.3.1 Sources of Radiation Exposure
According to the National Council on Radiation 
Protection and Measurements, the average total 
effective dose equivalent to a person in the United 
States is approximately 0.36 centiSieverts (cSv) 
(360 millirem [mrem]) per year, mostly from 
natural sources of radiation. The average person 
in the United States receives an effective dose 
equivalent of about 0.05 cSv (50 mrem) per year 
from medical applications. The entire fuel cycle, 
including operation of reactors, contributes less 
than 0.001 cSv (1 mrem) per year. All other 
humancontrolled sources of radiation combined 
add up to an effective dose equivalent of 
approximately 0.006 cSv (6 mrem) per year.

Almost all radiation doses from nuclear power 
plants are occupational doses, that is, doses to 
nuclear power plant employees and contractors 
who work at the plant. The economics of 
operating a plant creates a strong impetus to 
reduce exposures and achieve ALARA (as low as 
reasonably achievable) objectives. As a result, 
utility violations of NRC limits on personnel 
exposure are rare, and the vast majority of 
nuclear power plant personnel have annual 
exposures far below NRC regulatory limits 
specified in 10 CFR Part 20. The mean value of 
occupational radiation exposure has been reduced 
from 0.94 cSv (940 mrem) per worker in 1973 to
0.29 cSv (290 mrem) per worker in 1994. This 
reduction is believed to result primarily from the 
licensees’ extensive dose-reduction efforts. Some 
measures that reduce collective exposure are an 
effective maintenance program, experienced and 
well-trained personnel, a good water chemistry 
control program, effective decontamination and 
cleanup practices, good fuel cladding integrity, 
effective radiation exposure control programs, 
good housekeeping, and an alert health physics 
staff.

23.2 Exposures for Reactor and Nonreactor 
Applications

The NRC regulates both reactor and nonreactor 
applications of nuclear materials. All NRC 
licensees are required to monitor employee 
exposure to radiation and radioactive materials at

levels sufficient to demonstrate compliance with 
the occupational dose limits specified in 10 CFR 
Part 20. Licensees of power reactors, and those 
involved in industrial radiography, fuel 
fabrication, the manufacture and distribution of 
radioactive materials, fuel fabrication and 
processing, low-level radioactive waste disposal, 
and independent spent fuel storage, are required 
by 10 CFR 20.2206 to provide to the NRC annual 
reports of exposure data for individuals for whom 
personnel monitoring is required.

Table 2.4 summarizes the information reported by 
licensees of commercial reactors from 1990 to
1994. For purpose of comparison, 1973 has also 
been included. Collection, review, and verification 
of this occupational exposure data is time 
consuming, and the 1995 occupational exposure 
data were not available in time for inclusion in 
this report. Tables 2.5 and 2.6 list the exposure 
data by licensee category for 1993 and 1994, 
respectively. Of the six categories of licensees that 
are required to report collective exposures for 
monitored individuals, reactor licensees, by virtue 
of the large number of employees, had the highest 
annual collective exposure. For more information 
on radiation exposures in nuclear materials 
applications, see the AEOD Annual Report on 
Nuclear Materials, NUREG-1272, Vol. 9, Part 2.

Nonoccupational doses from operation of nuclear 
power plants have declined faster than 
occupational doses. In 1975, nonoccupational 
collective exposures were approximately 6.5 
percent of occupational doses. By 1990, the 
nonoccupational collective doses were less than
0.2 percent of occupational exposures. The 
calculated annual offsite dose commitments are 
reported annually in NUREG/CR-2850, 
“Population Dose Commitments Due to 
Radioactive Releases From Nuclear Power Plant 
Sites.”

2.33 Comparison of Overexposures for
Reactor and Nonreactor Applications

Although commercial reactor occupational 
exposures have been maintained at a low level, a 
few overexposures continue to occur. A summary 
of the number of occupational overexposures in 
NRC-licensed facilities for reactors and 
nonreactors for the years 1990 through 1994 is 
given in Table 2.7. In every year shown the 
number of individuals overexposed in nonreactor
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Table 2.4 Summary of Annual Occupational Exposure Information Reported by 
Commercial Reactors, 1973 and 1990 to 1994

Year No. of Reactors

Annual
Collective Dose 
(person-cSv[rem])

No. of
Workers with 
Measurable Dose

Average Measurable 
Dose per
Worker (cSv[rem])

1973 24 13,962 14,780 0.94

1990 116 36,607 98,802 0.37

1991 115 28,528 91,085 0.31

1992 114 29,298 94,317 0.31

1993 114 26,365 86,187 0.31

1994 109 21,534 73,159 0.29

Source: Radiation Exposure Information Report System (REIRS), funded by the Office of Nuclear 
Regulatory Research (RES). Includes all light-water reactors in commercial operation, although some of 
them may not have been in operation for a full year. All reactor data are adjusted to account for multiple 
counting of transient reactor workers.

Table 2.5 Annual Exposure Data for Certain Categories of NRC Licensees for 1993

Category

No. of
Licensees
Reporting

Collective Dose 
[person-cSv(rem)]

No. of Workers 
with Measurable 
Dose

Average 
Measurable 
Dose per
Worker-[cSv(rem)]

Reactors 114 26,365 86,187 0.31

Industrial
Radiography 176 1627 3006 0.54

Manufacture & 
Distribution 58 680 2254 0.30

Fuel Fabrication 
& Processing 8 339 2611 O.D

Low-Level Waste 
Disposal 2 21 76 0.28

Independent Spent 
Fuel Storage 2 14 52 0.27

Source: Radiation Exposure Information Report System (REIRS)
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Table 2.6 Annual Exposure Data for Certain Categories of NRC Licensees for 1994

Category

No. of
Licensees
Reporting

Collective Dose 
[person-cSv(rem)]

No. of
Workers with
Measurable
Dose

Average 
Measurable 
Dose per
Worker-[cSv(rem)]

Reactors 109 21,534 73,159 0.29
Industrial
Radiography 139 1415 2351 0.60
Manufacture & 
Distribution 44 580 1251 0.46
Fuel Fabrication 
& Processing 8 1147 2847 0.40
Low-Level Waste 
Disposal 2 22 83 0.27
Independent Spent 
Fuel Storage 1 42 89 0.47

Source: Radiation Exposure Information Report System (REIRS)

Table 2.7 Number of Occupational Overexposures Reported by Reactor 
and NRC Materials Licensees, 1990-1994

1990 1991 1992 1993 1994

Reactors 1 0 5 0 1

Industrial Radiography 7 2 1 1 1

Medical Facilities 3 2 5 3 0

Manufacture & Distribution 0 1 0 5 0

Fuel Cycle 0 0 0 0 0

Other 1 1 3 3 0

Source: Radiation Exposure Information Report System (REIRS)
Note: Occupational overexposures exclude exposures to the general public and to patients in excess of 
those prescribed for medical procedures. Fuel cycle includes fuel fabrication and processing, and 
independent spent fuel storage.

19 NUREG-1272, Section 2



AEOD Annual Report, 1994-FY 95

applications has exceeded the number 
overexposed at reactor sites. For more 
information on overexposures in nonreactor 
applications, see the AEOD Annual Report on 
Nuclear Materials, NUREG-1272, Vol. 9, No.2.

The number of overexposures and the number of 
workers with measurable doses for reactors and 
NRC-licensed radiographers, the nonreactor 
licensee category of most concern because of the 
high rate and magnitude of overexposures, are 
shown in Table 2.8.

The special radiological problems of industrial 
radiography have been recognized for some time. 
The NRC has provided a special guidance and 
training document, NUREG/CR-0024, “Working 
Safely in Gamma Radiography,” for 
radiographers for the purpose of reducing 
overexposures. In addition, AEOD has prepared 
a videotape on good safety practices in industrial 
radiography. The tape is entitled, “Taking Control: 
Safety Procedures for Industrial Radiography,” 
and was released in December 1993.

2.4 Allegations at Commercial Nuclear 
Power Plants

The NRC receives allegations from individuals or

organizations who assert some impropriety or 
inadequacy in activities regulated by the I ^ C . 
Allegations may be received at NRC headquarters 
or the regional offices. NRR and the regions 
jointly collect the allegations, determine their 
validity, and track their resolution. Allegations are 
entered into the Allegation Management System 
(AMS), which is managed by the Office of 
Nuclear Reactor Regulation (NRR). AEOD 
analyzes trends in the numbers of allegations 
received from each nuclear plant site and 
publishes the data in such a manner as to not 
reveal the identity of the alleger. Tables A-2.15 
and A-2.16 provide the number of allegations that 
were received from each site, those that remain 
open, those that have been substantiated in any 
manner, and those that contain harassment and 
intimidation concerns. Caution should be used in 
interpreting the tables because the existing AMS 
database does not provide a definitive breakdown 
between fully and partially substantiated 
allegations, no differentiation is made in the data 
between allegations having varying levels of safety 
significance, and each allegation may contain one 
or many individual concerns. The AMS database 
structure is being enhanced to improve its 
capability to track and analyze allegations.

Table 2.8 Occupational Overexposure Rate at Reactor and NRC Radiography Licensees, 1990 -  1994

Reactors Radiography

Year

No. of
Workers
with
Measurable
Dose

No. of
Workers
Overexposed

Over- 
exposures 
per 1,000 
Workers

No. of
Workers
with
Measurable
Dose

No. of
Workers
Overexposed

Over- 
exposures 
per 1,000 
Workers

1990 98,802 1 0.01 4458 7 1.57

1991 91,085 0 0.00 4649 2 0.43

1992 94,317 5 0.05 4265 1 0.23

1993 86,187 0 0.00 3006 1 0.33

1994 73,159 1 0.01 2351 1 0.43

Source: Radiation Exposure Information Report System (REIRS)
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3 AEOD Reliability and Risk Activities

3.1 Accident Sequence Precursor 
Program

The Accident Sequence Precursor (ASP) Program 
is a formal program in which nuclear power plant 
events are analyzed using probabilistic risk 
assessment (PRA) techniques to evaluate the 
conditional core damage probabilities associated 
with the events. The purpose of the program is to 
provide a structured and systematic means of 
quantitatively evaluating the safety significance of 
nuclear plant operating experience. TTie principal 
objectives of the program are to identify and rank 
the risk significance of operating reactor events, 
to determine their generic implications, to 
characterize risk insights, and to document and 
disseminate the evaluations for feedback to plant 
operators to promote learning from experience.

An Accident Sequence Precursor is an 
operational event or plant condition that is an 
important element of a postulated core-damaging 
accident sequence. Accident sequences considered 
in the ASP Program are those associated with 
inadequate core cooling, which would be expected 
to result in core damage. Precursors can be 
infrequent initiating events or equipment failures 
that, when coupled with one or more postulated 
events, could result in a plant condition involving 
inadequate core cooling. The ASP methodology 
evaluates disparate elements of operational 
experience, with random failures assumed for 
other branches of the event tree models. These 
evaluations account for all actual or potential 
concurrent failures, degradations, or outages of 
safety systems. The evaluations also include 
estimates of the likelihood of equipment failures 
and human errors, and of the probability of 
recovery should they occur. The figure of merit 
for ASP analyses is conditional core damage 
probability (CCDP). Events with CCDPs greater 
than 1x10"  ̂are considered Accident Sequence 
Precursors. Figure 3.1 shows the distribution of 
ASP CCDPs for U.S. nuclear power plants for the 
years 1984 through 1994.

The ASP Program began in 1979. Since then over 
480 precursors from reported experience for the 
years 1969 through 1994, except 1982 and 1983, 
have been evaluated and documented. Over the

years, the ASP Program has evolved to the point 
where the methodology and results are now used 
routinely by the NRC. The methodology continues 
to be improved to better account for plant design 
and operational differences, human reliability, 
changes in equipment, and to provide 
user-friendly analj4ical tools. Other planned 
improvements include incorporation of modeling 
and data uncertainty in each event analysis, a 
more complete set of accident sequences, and 
better containment response and consequence 
evaluation.

To identify potential precursors, licensee event 
reports (LERs) or other documentation (e.g., 
inspection reports. Incident Investigation Team 
reports) of plant problems, equipment failures, or 
other operational incidents are reviewed. Event 
trees model plant responses to challenges such as 
transients, loss-of-coolant accidents (LOCAs), 
loss-of-offsite power (LOOP) events, steam 
generator tube ruptures, and anticipated 
transients without scrams. Operational 
occurrences that involve portions of these 
postulated core damage sequences are identified. 
Plant equipment and human responses that could 
affect the progression of an accident are 
evaluated, including actual failures that have 
occurred as well as the probability that other 
postulated failures could occur. Fault tree linking 
techniques are used to provide a quantitative 
estimate of the significance of the reported data.

The results of the ASP analyses are considered 
indications of the level of risk associated with 
operating nuclear power plants based on direct 
assessment of actual operating experience. The 
precursor events from the ASP Program comprise 
a unique database of historical system failures, 
multiple losses of redundancy, and infrequent 
core damage initiators. Several of the recorded 
precursor events involved equipment failure 
caused by factors, conditions, or phenomena that 
affected the ability of safety equipment to 
perform its function. These mechanistic failures 
are different from “random” failures or 
unavailabilities of equipment.

Commercial nuclear power reactors in the U.S. 
now have a combined total of nearly 2000 years of 
operating experience. The ASP Program uses
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information gained from this experience to 
provide an ongoing assessment of nuclear plant 
operation. This assessment helps to identify how 
well plant designs and capabilities can cope with 
actual operational events.

3.1.1 1993 Results
The results of the ASP analyses of 1993 operating 
events are shown in Table 3.1. There were 16 
precursors in 1993, as a result of 15 events or 
conditions (16 different units were affected). This 
is fewer than in previous years, due in part to 
consideration of additional plant-specific 
mitigating equipment and recovery measures that 
were not previously credited. The preliminary 
ASP analyses were reviewed by the NRC staff and 
the affected licensees. They were also 
independently reviewed by the Sandia National 
Laboratories under contract to the NRC. Based 
on comments received from the reviewers, the 
analyses were revised to provide more accurate 
risk assessments of the events.

Of the 16 precursors for 1993, half were actual 
events (initiators) and the other half involved 
discovered conditions or unavailabilities of 
equipment. CCDP distributions for the two 
groups were similar. Twelve of the 1993 precursors 
occurred at PWRs—seven of the eight associated 
with unavailabilities and five of the eight 
associated with initiators. There were eight 
precursors which involved problems with 
electrical systems—four LOOP events and four in 
which electrical equipment was degraded or 
unavailable.

Four of the 1993 precursors had CCDPs greater 
than 1x10“ .̂ The two highest, at 1.5x10" ,̂ were 
caused by the potential unavailability of essential 
service water event which affected both the 
Catawba units (PWRs). The other two affected 
BWRs. One was a reactor scram and a LOOP 
due to the failure of an auxiliary transformer at 
LaSalle 1. The other, which occurred at the Perry 
plant, involved clogged suppression pool strainers 
and flooding due to a service water line rupture.

3.1.2 1994 Results
The results of the ASP analysis of 1994 
operational events are shown in Table 3.2. There

were 11 precursors in 1994, as a result of 9 events 
or conditions (11 different units were affected). 
Consistent with current practice in the ASP 
Program, the preliminary ASP analyses of 1994 
operational events were reviewed by the affected 
licensees, the NRC staff, and an independent 
NRC contractor, Sandia National Laboratories. 
Based on the comments received from these 
reviewers, the analyses were revised as necessary 
to provide more accurate risk assessments of the 
events.

The Wolf Creek reactor coolant system blowdown 
event is the first precursor with a CCDP in the 
10“̂  range since the 1991 Shearon Harris high 
pressure injection relief valve failure. The next 
previous precursor with a CCDP in the 10“  ̂ range 
occurred in 1986. The results of the Wolf Creek 
analysis were strongly influenced by uncertainty in 
assumptions about (1) human reliability, (2) the 
ability of the operators to recover ECCS systems 
given the effort involved and the relatively short 
time available, and (3) the viability of the “reflux” 
cooling method, in which steam from a boiling 
core may be condensed in the steam generator 
tubes with the condensate draining back to the 
reactor. There was also significant uncertainty 
associated with the thermal-hydraulic behavior of 
the reactor coolant system under these conditions. 
As a result, there is large uncertainty in the 
estimated CCDP.

An analysis of the 1994 ASP results shows that 
two important trends continued. First, because 
the number of precursors caused by initiating 
events has decreased while the number caused by 
conditions or equipment unavailabilities has not 
changed significantly, the latter are producing a 
greater percentage of the precursors than the 
former. There were only two precursors involving 
event initiators at power in 1994 (down from eight 
in 1993), while there were six due to conditions or 
unavailabilities (versus eight in 1993). Second, 
electrical systems and components are involved in 
a significant fraction of the precursors. In 1994, 
six of the nine precursors involved electrical 
problems, although none involved a total loss of 
offsite power. For the previous four years 
(1990-1993), about 60% of the precursors involved 
electrical problems.
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Table 3.1 1993 Accident Sequence Precursors

Plant LER No. Date CCDP Description

Precursors Involving an Initiator

LaSalle 1 373/93-015 m u m 1.3x10-4 Scram and loss-of-offsite power (LOOP)

Ferry 440/93-010,
440/93-011

03/26/93 1.2x10-4 Service water system line rupture and clogged 
residual heat removal (RHR) strainers

McGuire 2 370/93-006 m u m 9.3x10-5 LOOP and main steam isolation valve 
failure to close

Beaver Valley 1 334/93-013 10/12/93 5.5x10-5 Dual unit LOOP (Unit 2 defueled)

Palo Verde 2 529/93-001 03/14/93 4.7x10-5 Steam generator tube rupture

Pilgrim 293/93-004 03/13/93 4.6x10-^ Weather-induced LOOP; vessel pressure/ 
temperature limits violated

Cook 2 316/93-007 08/02/93 2.4x10-6 Scram with degraded auxiliary feedwater 
(AFW)

North Anna 2 339/93-002 04/16/93 1.1x10-6 AFW disabled after scram due to operator 
error

Precursors Involving Equipment Unavailabilities

Catawba 1, 2 413/93-002 02/25/93 1.5x10-4 Essential service water potentially unavailable

Haddam Neck 213/93-006,
213/93-/007

m i i m 6.5x10-5 Degradation of Motor Control Center 
(MCC)-5, pressurizer power-operated relief 
valve (PORV), both emergency diesel 
generators (EDGs)

Quad Cities 2 265/93-010,
265/93-012

04/22/93 6.0x10-5 Emergency power system unavailable

Arkansas 1 313/93-002 09/30/93 5.1x10-5 Both trains of emergency core cooling 
system recirculation inoperable for 14 hours

South Texas 1 498/93-005,
498/93-007

12/29/92
01/22/93

1.2x10-5 Unavailability of one EDG and the 
turbine-driven AFW pump

Three Mile 
Island 1 289/93-002 01/26/93 3.1x10-6 Both RHR heat exchangers unavailable

Beaver Valley 2 412/93-012 11/04/93
11/06/93

2.1x10-6 Failed EDG load sequencers

Note: The number following a plant name denotes a particular unit at the site. Where a precursor affects 
more than one unit, there will be multiple numbers following the name. For example, Catawba 1, 2 is a 
precursor affecting both Unit 1 and Unit 2.
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Table 3.2 1994 Accident Sequence Precursors

Plant LER No. Date CCDP Description

At Power Precursors Involving an Initiator

River Bend 458/94-023 09/08/94 1.8x10-5 Scram, main turbinegenerator fails to 
trip, reactor core isolation cooling 
and control rod drive systems 
unavailable

Calvert Cliffs 2 318/94-001, 01/12/943 1.3x10-5 Trip, loss of 13.8 kV bus, and short 
term saltwater cooling system 
unavailable

At Power Precursors Involving Equipment Unavailabilities

Haddam Neck 213/94-004, -005, 
-007, -013, Insp. 
Rpt. (IR) 
213/94-03

02/16/94 1.4x10-4 PORVs and vital 480 Vac bus 
degraded

Zion 2 304/94-002 03/07/94 2.3x10-5 Unavailability of turbine-driven AFW 
pump and emergency diesel 
generator

Point Beach 1,2 266/94-002 02/08/94 1.2x10-5 Both diesel generators inoperable

Dresden 2 237/94-018 06/08/94 6.1x10-5 MCC trips due to improper breaker 
settings

Dresden 2 237/94-021 08/04/94 3.1x10-5 Long-term unavailability of high 
pressure coolant injection

Turkey Point 3,4 250/94-005 11/03/94 1.8x10-5 Load sequencers periodically 
inoperable

Shutdown Precursors Involving an Initiator

Wolf Creek IR 482/ 
94-018

09/17/94 3.0x10-5 Reactor coolant system blows down 
to refueling water storage tank during 
hot shutdown

Note; The number following a plant name denotes a particular unit at the site. Where a precursor affects 
more than one unit, there will be multiple numbers following the name. For example, Point Beach 1, 2 is a 
precursor affecting both Unit 1 and Unit 2.
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3 .U  1982-83 Event Analysis
The review and analysis of 1982-83 events for 
precursors began in October 1994 to fill in two 
years of precursor data that were missed due to 
budgetary constraints during those years. More 
than 10,000 LERs were systematically screened for 
potential precursors, and 435 were identified for 
further analysis. The final report is expected to be 
issued during the second quarter of 1^6.

3.2 System Reliability Studies
The first two studies in a series of reliability and 
risk analysis reports were completed and issued in 
1995 and early 1996. These studies focus on using 
operational data to determine the reliability of the 
risk significant systems in U.S. commercial 
reactors. The data are obtained from licensee 
event reports (LERs), special reports, and 
monthly operating experience reports. The study 
period covered 1987 through 1993.

The reports document the results of estimating 
system unreliability based on operational data 
and identifying the factors affecting the 
unreliability. The estimates are analyzed to 
uncover reliability trends and patterns. The 
results are compared to the assumptions, models, 
and data used in current probabilistic risk 
assessments (PRAs) and Individual Plant 
Examinations (IPEs), as well as applicable 
specific regulatory guidance such as the station 
blackout rule for emergency diesel generators. 
Insights from an engineering analysis of the data 
are included. Graphical and tabular displays, 
along with specific discussions, are included so 
that individual plant strengths and weaknesses 
can be seen. Specific failures and failure 
mechanisms are identified and characterized.
Plant aging effects are also discussed.

Upcoming reports in this series include the 
isolation condenser (IC), the reactor core isolation 
cooling (RCIC) and high pressure core spray 
(HPCS) systems at BWRs, and the auxiliary/ 
emergency feedwater (AFW/EFW) systems at 
PWRs. Planned future studies include the low 
pressure injection systems at both BWRs (low 
pressure coolant injection and low pressure core 
spray) and PWRs (low pressure injection), and the 
high pressure safety injection system at PWRs. 
AEOD is also developing and applying simplified

models of the various reactor protection systems 
for both PWRs and BWRs to estimate their 
reliability based on actual operating experience.

3.2.1 HPCI System Performance
This study focused on the performance of the 
high-pressure coolant injection system (HPCI) at 
the 23 operating BWRs which have a dedicated 
HPCI system.

The overall unreliability (i.e., the inability of the 
HPCI system to start, inject, and run for the 
required mission time) was determined to be 
slightly greater than 0.05. As can be seen in 
Figure 3.2, the unplanned demand and failure 
rates have steadily decreased, while the overall 
unreliability has remained fairly constant. This 
shows that potentially misleading indications of 
system performance can be inferred from trending 
system failures or system actuations outside of a 
reliability and risk-based context.

The dominant contributors to HPCI unreliability 
were failure to run and maintenance-out-of- 
service. The failure-to-run contribution was high 
because the failures experienced could not be 
recovered by simple operator actions. The main 
causes of the failures were maintenance 
deficiencies and thermal binding of valves. 
Maintenance-out-of-service was a dominant 
contributor but there was sparse data for this 
failure mode.

The HPCI system failure-to-start value was 0.08 
without recovery but 0.007 with recovery 
considered. This shows that failures to start are 
less risk significant than sometimes perceived 
since in all actual demand circumstances, the 
HPCI failures to start were readily recovered in a 
timely manner.

The overall nature of the failures experienced 
during actual demands and full flow tests differed 
somewhat from those discovered during monthly 
surveillance tests, engineering and design reviews, 
and routine inspections. This indicates that the 
current testing and inspection activities may not 
be focusing on the dominant contributors to 
unreliability during actual demands and may need 
to be modified to better factor in the conditions 
and experiences gained from actual system 
demands.
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During actual demands, the unreliability of the 
injection valves required to reopen when shifting 
between recirculation and injection modes was 
found to be about twice that of the initial 
injection mode actuation. This failure charac
teristic should be considered in risk-based testing 
and inspection activities.

The observed unreliability for initial HPCI system 
injection is generally comparable with the values 
used in the PRA/IPEs. However, there were ten 
plants for which the PRA/IPE mean values were 
completely outside the uncertainty bounds of the 
means computed from the operating experience.

While some specific component age-related 
failures were identified, no correlation was found 
between the low power license date and either the 
plant-specific annual failure rate or the 
plant-specific unreliability.

3.2.2 Emergency Diesel Generator Study
Using the same techniques employed in the HPCI 
study, the performance of emergency diesel 
generator (EDG) trains was evaluated. Because 
inconsistences exist in the information available 
between plants reporting per Regulatory Guide 
1.108 (RG-1.108) and those that do not, the report 
focuses primarily on plants reporting per 
RG-1.108, with limited analyses and comparisons 
for non-RG-1.108 plants.

The mean unreliability was 0.044 for the 
population of plants reporting per RG-1.108, 
assuming an 8 hour mission time and including 
recovery probabilities from failures not requiring 
repair. Consistent with our previous study of the 
HPCI system, the overall unreliability remained 
fairly constant over the 7 year study period, even 
though the rates of unplanned demands and 
failures were steadily decreasing (see Figure 3.3). 
Plants not reporting per RG-1.108 appear to have 
similar unreliabilities based on the limited data 
available for comparison.

Failures to start and maintenance-out-of-service 
(MOOS) while at power were the dominant 
contributors to the EDG train unreliability for the 
plants reporting per RG-1.108, with the 
maintenance-out-of-service contribution 
accounting for 70 percent of the unreliability. The 
failures to start were primarily caused by failures

in a variety of electrical components which were 
not easily recovered by simple operator actions. 
Maintenance-out-of-service while shut down was 
about 10 times higher than during power 
operation. This is an important consideration for 
shutdown risk studies.

Demand reliability (i.e., failure to start and failure 
to run) was consistent with the station blackout 
rule for the plants reporting per RG-1.108. 
However, the maintenance-out-of-service 
unreliability observed during this study period 
was four times as high as the value originally 
calculated in support of the station blackout rule 
(0.030 versus 0.007). The average failure-to-start 
unreliability, including recovery, was 0.01 and the 
average failure-to-run unreliability was 0.004. 
These data indicate that the population of diesel 
generators is achieving a demand reliability 
(excluding MOOS events) of over 98 percent. The 
higher MOOS contribution is a reflection of 
increased maintenance activity during plant 
operation. While increased time in maintenance 
or testing adversely impacts the total train 
reliability, the system effect is more limited due to 
the importance of common cause failure 
probabilities when two or more redundant trains 
are considered.

No common cause failures of multiple EDG 
trains were observed during the unplanned 
demands reported by the RG-1.108 plants. Based 
on our current understanding of common cause 
failure probabilities, no common cause failure 
events would have been expected for the number 
of unplanned demands that occurred in the study 
period. In the larger population of test demands, 
some common cause failure events did occur and 
these events are discussed in the report.

Three distinct failure-to-run rates were observed 
from the data reported per RG-1.108, associated 
with different failure mechanisms occurring at 
different run times. The failure-to-run rate for the 
longer mission times (greater than 14 hours) was 
one-hundredth of that for the shortest times (less 
than 30 minutes). The observed mean unreliability 
was generally comparable with the values used in 
PRA/IPEs with mission times under 8 hours. 
However, study results indicate that PRA/IPEs 
may be overestimating the contribution of 
failure-to-run events for longer mission times.

NUREG-1272, Section 3 28



VO

tz:
d
pi
W
01
fj

c/2Oo
o'B
U)

OQB>-t0(
OJ
w
W
O
O

£3
5 '

«
3
o .ai

0.350

0.300

0.250
■o

0.200

^  0.150

0.100

a .  0.050

0.000
1987 1988 1989 1990 1991 1992 1993

0.800

0.700

ra 0.600

0.500

0.400

0.300

™ 0.200

0.100

0.000
1987 1988 1989 1990 1991 1992 1993

Year

Train unplanned demand rate

0.175

0.150 

=  0.125JQ 10 0.100

0.075

0.050

0.025

0.000
1987 1988 1989 1990 1991 1992 1993

Year

Train unreliability

Year

Train failure rate

-r Year-Specific Vaiue 
& Uncertainty intervai

 Fitted Trend

- - - 90% Confidence Band 
on the Fitted Trend

?o
a>po
o
c/5

CD
P '
O'

p
3
a

Sw'

>o



AEOD Annual Report, 1994-FY 95

No correlation was found between the low power 
license date and the plantspecific unreliability for 
the plants reporting per RG-1.108. However, the 
plants licensed from 1980 to 1990 did experience 
higher failure rates than the plants licensed 
earlier. There was insufficient information from 
the data to determine the reason for this 
difference but it was observed that most of the 
failures experienced by the 1980-to-1990 plants 
occurred during the first 2 years of operation.
The overall nature of the failures experienced by

the plants reporting per RG-1.108 during actual 
demands differed somewhat from those 
discovered during monthly surveillance tests, 
engineering and design reviews, and routine 
inspections. This indicates that the current testing 
and inspection activities may not be focusing on 
the dominant contributors to unreliability during 
actual demands and may need to be modified to 
better factor in the conditions and experiences 
gained from actual system demands.
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4 Results of AEOD Studies

AEOD studies of operational experience are 
broadly disseminated throughout the nuclear 
community and to the public. They provide a 
basis for decision-making based on actual 
operational experience. In 1994 and FY 95 the 
AEOD staff continued to analyze and evaluate 
operating experience; maintain up-to-date safety 
data trends for selected high risk or high 
regulatory-profile components, systems, accident 
initiators, and accident sequences; and publish 
studies of equipment problems, events, and 
operating experience reliability analyses. The staff 
expended considerable effort on the quantitative 
analysis of risk associated with operational events 
and conditions. Probabilistic risk assessment 
(PRA) and reliability analyses continue to be 
applied to a greater range of event studies.

The staff reviewed a broad spectrum of operating 
experience data. These included immediate 
reports submitted to the NRC by licensees in 
compliance with 10 CFR 50.72, “Immediate 
notification requirements for operating nuclear 
power reactors;” licensee event reports (LERs) 
submitted in accordance with 10 CFR 50.73, 
“Licensee event report system;” and the database 
of component failures in the Nuclear Plant 
Reliability Data System (NPRDS) managed by the 
Institute of Nuclear Power Operations (INPO). 
Other operational experience reviewed included 
reports submitted pursuant to 10 CFR Part 21, 
“Reporting of Defects and Noncompliance,” NRC 
inspection reports, preliminary notifications of 
events or unusual occurrences issued by the NRC, 
and reports of foreign reactor events.

Based on the staff’s review and analysis of these 
data, AEOD in 1994 and FY 95 issued three 
special studies, one follow-up to a 1992 special 
study, one engineering evaluation, and five 
technical reviews. Appendix C lists the 1994 and 
FY 95 reports, while Appendix D lists the 1980 
through 1993 reports. Section 4.3 below 
summarizes the 1994 and FY 95 reports, which 
are categorized as follows:

•  AEOD case studies involve substantive, 
in-depth analyses of significant safety issues 
that are identified through the review of 
operating experience. These studies document 
the bases for AEOD recommendations for

regulatory or industry actions. Before being 
published, each case study report goes 
through a rigorous peer review process to 
ensure technical adequacy.

•  Special studies document accelerated 
investigations and suggest or recommend 
regulatory actions that are to be completed 
expeditiously.

•  Engineering evaluations document 
assessments of significant operating events 
and suggest remedial actions, if appropriate.

•  Technical reviews document AEOD studies 
of issues that the staff concludes have little 
safety significance. These studies typically 
conclude that the licensees’ or industry’s 
planned or scheduled corrective actions are 
adequate.

The AEOD staff also continued efforts to more 
effectively communicate the lessons of operating 
experience through a variety of forums, including 
participation in industry code committees, 
presentation of papers at professional meetings, 
and attendance at owners groups and 
international meetings.

4.1 AEOD Activities to Identify and 
Address Safety Issues

AEOD uses a systematic process to nominate, 
prioritize, and select safety issues to be studied. 
As a part of this process, six attributes are 
considered: risk significance, issue complexity, 
requirement factors, review factors, industry 
initiatives, and other considerations .

Information is extracted from various databases, 
including the NRC Sequence Coding and Search 
System (SCSS), the Incident Reporting System 
(IRS) of the Nuclear Energy Agency and the 
International Atomic Energy Agency (see Section 
10.1), the Nuclear Plant Reliability Data System 
(NPRDS) managed by INPO, the NRC Nuclear 
Document System (NUDOCS), the NRC 
Allegation Management System, as well as AEOD 
reports and previous NRC generic communi
cations. Based on the assembled information, 
each topic is rated in each attribute. This
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approach strengthens AEOD’s independent 
means of identifying and studying generic lessons 
learned from operating experience.

4.2 Follow-up to Previously Issued 
Reports

Pressure Locking and Thermal Binding of Gate 
Valves

proceedings were issued as NUREG/CP-01465 in 
July 1995.

To ensure that licensees have performed 
evaluations of the operational configurations of 
power operated gate valves susceptible to pressure 
locking and thermal binding and have taken 
appropriate corrective actions to assure they are 
capable of performing their safety function, the 
NRC issued Generic letter 95-07 in August of
1995.

Follow-up to NUREG-1275, Volume 9 (Special 
Study AEOD/S92-07)

Special Study Report AEOD/S92-07, “Pressure 
Locking and Thermal Binding of Gate Valves,” 
was issued in December 1992. It was reissued as 
NUREG-1275, Volume 9, in March 1993. The 
report describes the phenomenology of pressure 
locking and thermal binding of double-disc and 
flexible-wedge gate valves, identifies systems in 
which these valves are used, and discusses the 
safety significance of potential common-mode 
failure of these valves.

The issues raised in the report were discussed at a 
valve workshop with the industry motor-operated 
valve user’s group in February 1993. Subsequently, 
the staff conducted a one day Gate Valve Pressure 
Locking and Thermal Binding workshop on 
February 4,1994, to discuss pressure locking and 
thermal binding issues that could lead to 
inoperable gate valves in both BWRs and PWRs. 
The goal was to foster exchange of information to 
develop the technical bases to understand the 
phenomena, identify the components that are 
susceptible, discuss actual events, discuss safety 
significance, and illustrate known corrective 
actions that can prevent or limit the occurrence of 
pressure locking or thermal binding. The agenda 
was structured to cover NRC staff evaluations of 
operating experience and planned regulatory 
activities; industry discussion of specific events, 
including foreign experience, and efforts to 
determine causes and alleviate the effects; and 
valve vendor experience and recommended 
corrective actions. The discussion stressed that 
identifying valves susceptible to pressure locking 
and thermal binding is a complex process 
involving knowledge of components, systems, and 
plant operations. The corrective action options 
are varied and straightforward. The conference

4.3 Reports

4.3.1 Operating Experience Feedback Report 
—Reliability of Safety-Related Steam 
TUrbine-Driven Standby Pumps

NUREG-1275, Volume 10 (Special Study 
AEOD/S94-01)

This study was conducted to review operational 
failures of auxiliary feedwater (AFW), high 
pressure coolant injection (HPCI), and reactor 
core isolation cooling (RCIC) pump turbine 
assemblies installed in U.S. commercial nuclear 
power plants. The purpose of the study was to 
gather and review available data on failures of 
standby turbine-driven pumps (TDPs) to identify 
failure mechanisms and corrective actions for 
feedback to the NRC staff and to industry. There 
have been recurring problems with the reliability 
of these turbine assemblies despite 71 NRC and 
industry generic communications and studies on 
the subject in the past 16 years. Institute of 
Nuclear Power Operations (INPO) seminars in 
February 1981 on problems with TDP reliability, 
and a February 1990 Nuclear Management and 
Resources Council letter to the NRC Executive 
Director for Operations which included these 
standby turbines on a list of problem components.

The findings and conclusions documented in this 
report are based on the review of approximately 
2000 LERs from 1974 through 1992, 660 NPRDS 
failure reports from 1985 through 1992, generic 
communications and studies issued by the NRC 
and industry, and discussions with plant and 
vendor personnel.

Most HPCI, RCIC, and AFW TDPs have as their 
drivers Terry steam turbines designed to reach 
their required speed of from 3550 to 5900
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revolutions per minute in from 60 to 
approximately 120 seconds from cold shutdown. 
This is called a “cold, quick start.” The physical 
location of AFW turbines vary from plant to 
plant, resulting in different ambient temperature 
and humidity conditions with varying effects on 
turbine operational performance. Leaking steam 
inlet valves aggravate the situation by allowing 
condensed steam to contaminate the turbine 
lubricating oil (frequently used as the hydraulic 
fluid for the governor and actuator, for which a 
primary failure cause is water-contaminated oil). 
These conditions can cause accelerated 
deterioration of turbines and governors in a 
standby mode, resulting in failures that are not 
identifiable until startup.

More and more plants are using cold, quick starts 
in surveillance tests as a result of industry and 
regulatory feedback. Turbine failures during such 
starts result primarily from failures of governor 
control, from lack of coordination of the opening 
of governor valves and turbine steam inlet valves, 
and from condensate in the turbine steam supply 
lines. There were a significant number of turbine 
trips during initial startup for which the failure 
report stated the cause as unknown. This study 
indicated that such failures may be linked to the 
governor response, which is affected by design 
and maintenance practices.

The results of this study confirmed the continuing 
validity of earlier NRC and industry studies which 
have shown that the most significant factors in 
failures of standby TDPs have been the failures of 
the turbine drivers and their controls. These 
recurring problems have as their apparent cause 
the failure to perform the preventive maintenance 
identified at the INTO seminars and in 
manufacturers’ guidance, including specified 
periodicities.

AEOD staff found that the demand failure 
probability for the AFW TDP was 6.5x10'^, 
excluding maintenance unavailability, compared 
with a value from the Surry probabilistic risk 
assessment in NUREG-1150 of 1.1x10“  ̂for AFW. 
Failures were caused primarily by turbine 
overspeed trips. The staff found demand failure 
probabilities of 1.9x10"  ̂for the HPCI TDP pump 
and 1.3x10'^ for the RCIC TDP, again excluding 
maintenance unavailability. Failures were due to a 
turbine overspeed trip and a failed flow controller.

The demand failure probability for both HPCI 
and RCIC at Peach Bottom in NUREG-1150 was 
3.0x10'^. The rate of failure of these standby 
turbine drivers remained essentially constant and 
many of the failures were repetitive. Enhancement 
of standby turbine reliability appears to be 
achievable by better industry-wide implemen
tation of existing requirements and guidance for 
design, maintenance and operation of the turbine 
assemblies. Continuing reports of recurring 
failures are strong indications that additional 
effort is warranted.

4.3.2 Operating Experience Feedback Report 
—Turbine-Generator Overspeed 
Protection Systems

NUREG-1275, Volume 11 (Special Study 
AEOD/S94-02)

On November 9, 1991, the Salem Unit 2 nuclear 
power plant experienced a destructive turbine 
overspeed as a direct result of the simultaneous 
commonmode failure of three solenoid-operated 
valves in the turbine’s overspeed protection 
system. AEOD staff conducted an extensive 
review of the Salem event, its causes, corrective 
actions taken at Salem and at other nuclear 
plants, and the responses of major turbine 
manufacturers.

The staff found that there were many precursors 
to the Salem overspeed event. Prior to that event, 
it was considered highly unlikely that the diverse 
and redundant turbine overspeed protection 
systems could be compromised such that they 
would fail to prevent a destructive turbine 
overspeed. The manufacturer of the Salem Unit 2 
main turbine had previously estimated the 
likelihood of a turbine missile ejection event 
(primarily caused Iw a turbine overspeed) to be 
on the order of 10"^ to 10“*̂ per turbine-year. This 
is well below the NRC staff’s analyses which 
assumed a maximum turbine failure rate of 10"  ̂
per turbine-year in accordance with Regulatory 
Guide 1.115, “Protection Against Low-Trajectory 
Turbine Missiles.” These analyses were taken as 
the bases to assure that U.S. light-water reactors 
meet the NRC’s requirements that structures, 
systems and components important to safety be 
appropriately protected against the effects of 
missiles that could result from equipment failures 
in accordance with the NRC’s General Design
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Criterion (GDC) 4—“Environmental and dynamic 
effects design bases” (U.S. Code o f Federal 
Regulations, Part 50, Appendix A). However, the 
point estimate for a destructive turbine overspeed 
event based on operating experience (one failure 
at Salem) is much higher, about 10"  ̂per 
turbine-year.

The NRC’s concerns for turbine hazards have 
historically focused upon large, high energy 
missiles that would damage safety equipment. The 
Salem event (as well as other events) demon
strated that the vibration from turbine overspeed 
can result in discharges of flammable, explosive 
fluids, and collateral flooding. This raises 
questions about the adequacy of plant protection 
from explosions, fires, and flooding which could 
result from turbine overspeed events. Fortunately, 
the dedicated fire fighting group and the “open” 
turbine building at Salem helped minimize the 
effects of the fires and explosions which occurred.

This report focused on deficiencies associated 
with turbine overspeed protection systems, such 
as the following:

•  Common-mode hardware deficiencies

•  Common-mode testing deficiencies

•  Common-mode maintenance deficiencies

Eliminating these deficiencies can enhance the 
reliability and operability of the main 
turbine-generators and their overspeed protection 
systems and help reduce the frequency of turbine 
overspeed events. This will help to assure 
compiance with GDC 4 and conformance with the 
turbine overspeed initiator frequencies assumed 
in Regulatory Guide 1.115.

AEOD performed in-depth examinations of 
common-mode equipment failures and 
deficiencies in operating, maintaining and testing 
turbine overspeed control systems. The root 
causes of many turbine overspeed protection 
system malfunctions were the following:

•  lack of understanding of the sensitivity of 
hydraulic oil to contaminants

•  lack of understanding of the limited design 
life of solenoid-operated valves

•  failure to recognize the need for 
individualized testing of redundant 
components

•  failure to provide backups when defeating 
protective equipment during testing

•  failure to provide operators with specific 
instructions on how to proceed when a test 
anomaly is observed

•  failure to integrate human factors 
considerations into a highly stressful test 
environment

The results of this study called into question the 
completeness of plant safety analyses regarding 
damage from vibration and discharge of 
flammable, explosive fluids and collateral flooding 
which can result from turbine overspeed or other 
turbine failures. This issue is planned to be 
addressed in a future AEOD study.

4.3.3 The Electrical Transient Which 
Followed the Los Angeles 
Earthquake—January 17,1994

Technical Review AEOD/T94-01

At 4:31 a.m. on January 17,1994, an earthquake, 
measured at 6.6 on the Richter scale, struck 
southern California and caused the Western 
Systems Coordinating Council bulk transmission 
system (the grid) to separate. About 45 
transmission lines were reported to have tripped 
and 40 generating units tripped or ran back in 
Arizona, California, Colorado, Idaho, Montana, 
Nevada, New Mexico, Oregon, Utah, Washington, 
and Wyoming.^

The grid separated into north and south islands. 
Wyoming, Utah, Colorado, New Mexico, El Paso 
(Texas), Arizona, southern Nevada, and parts of 
southern California and Mexico became the south 
island. The frequency in the south island 
increased to a maximum of 60.8 Hz. Operating 
nuclear plants in the south island were San 
Onofre and Palo Verde. British Columbia 
(Canada), Alberta (Canada), Washington, Oregon, 
Idaho, Montana, northern Nevada, and northern 
California became the north island. Diablo

*A11 information concerning this event was obtained from the 
Departm ent of Energy, Emergency Preparedness Office.
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Canyon, in the north island, experienced a 
minimum frequency of 59.03 Hz and a sustained 
frequency under 59.83 Hz for 20 minutes when the 
southern interties, Midway-Vincent No. 1, No. 2, 
and No. 3, tripped. Washington Nuclear Power 
Unit 2 was also in the north island. Because of the 
low frequency in the north island, some loads 
were lost. A portion of southeastern Idaho was 
blacked out as were Los Angeles, Burbank, and 
Glendale, California; parts of Portland, Oregon; 
and parts of Seattle, Washington. Power was 
restored to most of these localities in a few 
minutes to several hours. Over 100,000 customers 
outside the quake area, mostly in Idaho, were 
without power for hours.

4.3.4 Review of Mispositioned Equipment 
Events

Technical Review AEOD/T94-02

Mispositioned equipment occurs because of 
errors during restoration of equipment to service 
following refueling outages and maintenance and 
surveillance activities. These lapses directly 
impact the availability of safety-related equipment 
needed to successfully respond to transients and 
accidents. This study was prompted by an 
Enforcement Action ($100,000 fine) against 
Catawba in 1990 for mispositioned instrument 
root valves.

AEOD examined over 190 mispositioned 
equipment events from 1990 to 1993. Most of the 
events involved mispositioned valves and about 15 
percent of them involved multiple components. 
The personnel errors associated with these 
conditions varied widely from improvisation in 
the absence of adequate procedures to apparent 
false sign-off on check lists. About one-third of 
the events were identified as violations with fines 
of from $25,000 to $150,000.

Regulatory Guide 1.47 addresses automatic status 
indication for safety systems, and Three Mile 
Island Action Plan Item I.C.6 addresses 
independent verification of alignment when 
restoring a system from maintenance or testing. 
This guidance appears adequate to address the 
issue, but its implementation is deficient from 
time to time. A rough analysis of the human error 
probabilities and the potential system 
unavailabilities associated with the data indicates

that the safety impact is below what was 
previously estimated in probabilistic risk 
assessments.

43.5 Computer-Based Digital System 
Failures

Technical Review AEOD/T94-03

Licensees are replacing analog instrumentation 
and control (I&C) systems with digital I&C 
systems as the analog systems become obsolete. 
AEOD studied the current operating experience 
of these systems in the U.S. nuclear industry as 
reported to the NRC. Licensee event reports were 
searched for digital failures experienced between 
1990 and 1993. In addition, safety evaluation 
reports for analog-to-digital upgrades were 
reviewed for a General Electric plant and a 
Westinghouse plant.

The staff identified computer-based digital system 
failures and evaluated NRC’s review of 
analog-to-digital conversions. The study produced 
two major findings. First, electromagnetic 
interference, human-machine interface error, and 
software error caused a significant fraction of 
digital system failures between 1990 and 1993.
Few failures were caused by random component 
failures. Second, NRC review practices adequately 
address the issues found in the operating 
experience.

4.3.6 Potential for Boiling-Water Reactor 
Emergency Core Cooling System 
Strainer Blockage Due to Loss-of- 
Coolant Accident Generated Debris

Technical Review AEOD/T94-04

This report addresses the status of the issue of 
blockage (clogging) of BWR emergency core 
cooling system strainers following a 
loss-of-coolant accident which was previously 
addressed in Unresolved Safety Issue (USI) A-43, 
“Containment Emergency Sump Performance,” 
January 1979. AEOD performed an independent 
review of events and activities (including the event 
at Barsebck in 1992) which have occurred since 
the closure of USI A-43, to determine if 
additional or more expeditious actions are 
needed. Based on that review and the present 
estimated core damage frequency of this issue of

35 NUREG-1272, Section 4



AEOD Annual Report, 1994-FY 95

between 4.2x10“̂  and 2.5x10“̂  per plant year, the 
staff found that progress toward resolution of this 
issue appeared to be commensurate with other 
complex safety issues of the same relative risk, 
such as station blackout, loss of shutdown cooling, 
and motor-operated valve operability.

43.7 Reactor Coolant System Blowdown at 
Wolf Creek on September 17,1994

Special Study AEOD/S95-01

On September 17, 1994, at about 4 a.m., there was 
an inadvertent blowdown of about 9200 gallons of 
reactor coolant through the residual heat removal 
(RHR) system to the refueling water storage tank 
(RWST) at the Wolf Creek Nuclear Generating 
Station. The reactor was in Mode 4 on RHR 
cooling (350 psig and 300 °F) with the pressurizer 
nearly solid. This event occurred because of 
incompatible, concurrent activities involving 
manipulations of RHR valves while cooling down 
to begin a refueling outage.

The first indication of the blowdown was a RWST 
high level alarm. The on-shift reactor operator 
then saw the pressurizer high level annunciator 
clear and observed that the pressurizer level trend 
recorder and the hot calibrated pressurizer level 
instruments were pegged low. The on-shift 
supervising operator ordered the crew to secure 
the reactor coolant pumps, maximize charging 
from the centrifugal charging pump, and isolate 
low pressure letdown. A relief crew supervising 
operator identified the flow path for reactor 
coolant to the RWST and informed an operator 
that a valve should be closed. Once this was done 
the flow path was isolated and the blowdown was 
terminated. These actions all occurred in about a 
minute. Continued blowdown through the RHR 
system would have uncovered the reactor hot leg 
and introduced steam into the RWST header line, 
which is the water supply line for all emergency 
core cooling system (ECCS) pumps.

Based on review of the actual event as well as a 
postulated extended blowdown, the AEOD staff 
made the following findings:

1. A previously unrecognized design
vulnerability exists: a piping arrangement 
connecting the discharge of both trains of

RHR to the RWST header line. The 
inappropriate use of this lineup while on 
RHR cooling could result in a rapid 
blowdown of reactor coolant to the RWST 
and a consequential commonmode failure of 
all ECCS mitigation capability. A two-phase 
mixture at the RHR suction could develop if 
the blowdown extended beyond 3 minutes.
The licensee calculated that a 90-percent void 
fraction would occur in the RWST header 
line after 6 minutes, and it would exist until 
the blowdown was isolated. The emergency 
core cooling system pumps would likely not 
survive if they were operated when steam 
bound. The licensee estimated that the core 
would begin to uncover in 30 minutes if the 
path was not isolated.

Operators failed to appropriately control 
work activities. Numerous discretionary work 
activities were in progress in the control 
room, a compressed outage schedule was in 
place, and the normal crew was augmented 
by a relief shift crew to facilitate all of the 
activities underway. The operators allowed 
two incompatible work activities to be 
performed simultaneously involving valve 
manipulations to borate one RHR train and 
to test a valve in the other RHR train. An 
operator did not perform a brief, or review 
the procedure or prints prior to performing 
the procedure for borating an RHR train, 
and a supervising operator did not maintain 
full awareness of plant conditions in that he 
authorized performance of boration of one 
RHR train concurrent with valve testing in 
the other operating RHR train. The potential 
for these two activities to cause a draindown 
was identified by an outage supervisor, and 
communicated to outage management and 
the shift supervisors prior to the event. 
Positive means (such as equipment tagouts) 
were not used to keep these activities 
separate. The work control and outage 
planning processes placed heavy reliance on 
the control room crew to identify potential 
problems and ensure that plant conditions 
could support the planned activities. The 
licensee had a planning process for retests 
such as the valve test, but the process was not 
used for planning this test. The failure to 
control work activities resulted in initiation of 
the event.
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3. A relief shift supervising operator identified 
the blowdown flowpath. Without prompt 
isolation of the blowdown, recovery from this 
event potentially becomes more difficult. 
Operators did not trip the RHR pump as 
specified in the off-normal procedure and in 
training for a shutdown loss of coolant when 
pressurizer level goes low. This action is 
intended to protect the RHR pump and allow 
its later use for injection. After the blowdown 
was isolated, operators did not refer to the 
applicable off-normal procedure to verify that 
all actions had been taken. Some important 
actions were not considered.

4. The potential safety significance of this 
design vulnerability was not previously fully 
understood or appreciated. Immediately 
following the event, neither the licensee nor 
the NRC staff recognized the potential for 
commonmode failure of the ECCS pumps 
due to steam in the RWST header line. The 
licensee reopened the investigation of the 
event subsequent to the AEOD site visit to 
examine potential problems with an extended 
blowdown. There have been at least 12 events 
in 1200 pressurized-water reactor years that 
discharged reactor coolant system water to 
the RWST while on RHR cooling, although 
most of these occurred at cold temperatures.

This event was characterized by the Accident 
Sequence Precursor methodology as the most 
risk-significant event of 1994, with a conditional 
core damage probability of 3x10“ .̂ The NRC 
reported the event to Congress as an abnormal 
occurrence and issued Information Notice No. 
95-03, “Loss of Reactor Coolant Inventory and 
Potential Loss of Emergency Mitigation Functions 
While in a Shutdown Condition.”

43.8 Operating Events With Inappropriate 
Bypass or Defeat of Engineered Safety 
Features

Unit 4 accidents, in which operators defeated 
ESFs that could have prevented or mitigated the 
accidents. The accidents and literature on human 
error show that operator recovery from an 
inappropriate ESF defeat is not certain.

For the nine events included in this study, 
recovery from operator defeat of the ESF 
occurred prior to any serious safety consequences. 
If any of these events had continued, the recovery 
guidance in emergency operating procedures 
would likely have led operators to attempt to 
restore the ESF function. Nevertheless, these 
events are precursors to more serious events and 
indicate weaknesses in operator control of ESFs. 
Strengthening these weak areas offers the 
opportunity for better operator control of ESFs.

The AEOD staff review indicates that there 
continue to be instances where management has 
not consistently determined, communicated, and 
implemented a policy defining when it is and is 
not appropriate to bypass, defeat, or turn off a 
safety system. This is evidenced by the following 
findings;

1. Procedures and other written guidance 
sometimes did not provide clear, consistent 
guidance to address situations where safety 
systems should be throttled, bypassed, turned 
off or reconfigured, and when they should be 
reset or reinitiated.

2. Operators were not consistently fully 
knowledgeable of emergency operating 
procedures, their bases, and appropriate ESF 
control practices in that some operators had 
difficulty in using procedures during routine, 
uncomplicated events.

3. Poor watchstanding practices in the areas of 
communications, shift turnovers, control 
board walkdowns, verification of automatic 
actions, and response to alarms contributed 
to inappropriate ESF defeats and delayed 
their recognition and recovery.

Engineering Evaluation AEOD/E95-01

AEOD staff evaluated events involving operator 
control of engineered safety features (ESF) 
equipment. Appropriate control of ESFs is an 
essential element of reactor safety, as evidenced 
by the Three Mile Island Unit 2 and Chernobyl

4.3.9 Major Disturbances on the Western 
Grid and Related Events

Technical Review AEOD/T95-OI

At 26 minutes after midnight on December 14, 
1994, a line fault, caused by a contaminated
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insulator flashing over in a heavy fog in Idaho, 
tripped a major 345 kV transmission line. The 
parallel 345 kV line opened and a third 345 kV 
line in the area opened shortly afterward. Some 
seconds later, the three 500 kV lines from Midway 
to Vincent stations in California tripped on 
overload. Diablo Canyon Units 1 and 2 saw 
undervoltage on the reactor coolant pump buses 
which automatically tripped the reactors in 
anticipation of reactor coolant pump trip. After 
the loss of about 2169 MW from Diablo Canyon, 
30 high voltage lines and 29 generating plants 
tripped, and more than 4800 MW of load was lost 
from British Columbia, Canada, to Southern 
California. The Western grid split into four 
islands, each of which experienced frequency 
disturbances. These events occurred between 0026 
PST and 0027 PST Palo Verde experienced a five 
minute transient that the licensee called “a roller

coaster ride,” during which the frequency 
increased to 60.4 Hz then dipped to 59.3 Hz 
before it recovered. Information from Washington 
Nuclear Power Unit 2 indicated that the main 
generator output voltage, frequency, and power 
fluctuated.

Other grid transients have occurred since 1987 
due to forest fires, earthquakes, lightning strikes, 
line faults, and equipment failures. All of these 
occurred offsite from any nuclear plant. The most 
significant of these disturbances involved 
equipment faults severe enough that they actuated 
a remedial action scheme which operated to 
preserve the integrity of the system.

The reactions of the Western grid in response to 
the transient of December 14, 1994, appear to 
have been appropriate to the transient.
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5 Operating Experience Data

5.1 Licensee Event Reporting
The primary source of information about an 
operational event is the licensee event report 
(LER) submitted pursuant to 10 CFR 50.73.
Safety performance is only one of several factors 
that affects the number of LERs submitted by a 
licensee. Therefore the NRC staff does not base 
its assessment of safety performance of a plant on 
the number of LERs that have been submitted. 
Rather, judgments about safety performance are 
based on an evaluation of the significance of 
operational events. For completeness, however, we 
have included Table 5.1, which shows the total 
number of LERs submitted each year since 1987 
by commercial nuclear power reactor licensees. 
Table 5.2 shows the percentage of LERs 
submitted in accordance with specific sections of 
10 CFR 50.73. These data are complete through 
calendar year 1995.

The overall decrease in the number of LERs since 
1987 appears to be associated with the reduction 
in initiating events, such as scrams and ESF 
actuations, and changes to the reporting 
requirements.

5.2 U.S. Operational Experience 
Databases

AEOD uses the Sequence Coding and Search 
System (SCSS) for storing and retrieving LER 
information. This system, developed in the early 
eighties and maintained under contract at the 
Oak Ridge National Laboratory, contains an 
average of 150 items of information for each of 
the nearly 42,000 LERs submitted since 1980. The 
LER descriptive text is coded into 
computersearchable sequences, with each 
sequence identified by categories such as 
components, systems, personnel errors, causes, 
and corrective actions. Coding the LER in 
sequences facilitates searches. The SCSS, given a 
series of failures or errors for an event or event 
type, can identify previous similar events to 
support trend analyses.

In 1994 and FY 95 the AEOD staff used the LER 
information from the SCSS database to support 
certain NRC activities, such as customized

inspection programs and senior management 
meetings. The SCSS database is also a primary 
source of operating experience information for 
NRR, RES, and the regions, as well as for AEOD 
studies.

In addition to the SCSS, AEOD also maintains 
data on LERs, monthly operating reports, and 
plant outages at the Idaho National Engineering 
Laboratory. This information is used to generate 
the NRC’s Performance Indicator (PI) database. 
The PI database contains plant-specific 
information on reactor scrams, safety system 
actuations, safety system failures, forced outage 
rate, and equipment forced outages per 1000 
commercial critical hours (se Section 2.1 for a 
detailed discussion of 1994 and 1995 Pis). In 
addition, AEOD uses these databases to prepare 
special studies, evaluations of selected plants, and 
briefing packages for Commission site visits.

The Nuclear Plant Reliability Data System 
(NPRDS) is a proprietary database containing 
approximately 630,000 component engineering 
records and nearly 164,000 component failure 
records from commercial nuclear power plants. 
Nuclear plant operators provide the data to the 
Institute of Nuclear Power Operations which 
manages and directs the development of the 
database. NPRDS provides useful supplemental 
information for assessment of component failures 
and problems.

5.3 Event Reporting Guidance
In September 1991 the staff issued for public 
comment the first draft of Revision 1 to 
NUREG-1022, “Event Reporting Guidelines,
50.72 and 50.73.” In this revision the staff updated 
and consolidated reporting guidelines issued since 
the 1983 publication of the rules on immediate 
notifications and LERs, 10 CFR 50.72 and 
10 CFR 50.73, respectively.

Public comments indicated that, although the 
consolidation and clarification of reporting 
guidelines were worthwhile, many were concerned 
that the revised guidelines would result in a 
substantial increase in reporting without a 
commensurate safety benefit. As a result, the staff 
met with interested parties in May 1992 and again
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in May 1993 and a consensus was achieved 
regarding many of the significant issues. A second 
draft of Revision 1 was issued for comment in

February 1994. The staff is planning to issue the 
report in final form in FY 96.

Table 5.1 LERs Submitted by Year*

Year No. of 
LERs

No. of 
Units

LERs per 
Unit

1987 2895 111 26
1988 2479 110 23
1989 2356 112 21
1990 2128 111 19
1991 1858 111 17
1992 1774 111 16
1993 1400 109 13
1994 1279 109 12
1995 1178 109 11

•Counts do not include the Dresden Unit 1, Humboldt Bay 
Unit 3, and Three Mile Island Unit 2 plants. Counts also do 
not include the Fort St. Vrain plant after August 29,1989; the 
LaCrosse plant after April 30,1987; the Rancho Seco Plant 
after June 7,1989; the Shoreham plant after June 6,1987; the 
Yankee Rowe plant after February 26, 1992; the San Onofre 
Unit 1 plant after November 30,1992; and the Trojan plant 
after January 4,1993. Cancelled, proprietary, voluntary, and 
safeguards I^ R s  were excluded from all counts.

Table 5 2  Percentage of LERs Submitted in 1994-1995 by 10 CFR 50.73 Requirement

CFR Title 10 
Section Requirement

Percentage of LERs 
1994 1995

50.73(aX2Xi) Technical Specification shutdown or violation 46 47

50.73(aX2Xiv) Engineered safety feature actuation (including 
reactor trip)

27 27

50.73(aX2Xv) Real or potential loss of safety system 11 9

50.73(aX2Xii) Unanalyzed condition 13 13

50.73(aX2Xvii) Failures in multiple systems 3 3

50.73(aX2Xx) Internal threat <1 <1

50.73(aX2Xiii) External threat < 1 <1
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6 Incident Response

AEOD maintains and implements the NRC’s 
Incident Response Program with the support of 
other headquarters and regional offices. This 
program includes the receipt of data and reports 
for both emergency and non-emergency events 
from licensees, followed by an appropriate NRC 
response. The response for the more serious 
emergencies is through an incident response 
organization that includes representatives from 
several headquarters offices and the affected 
regional office. The NRC’s response program also 
includes coordination with other Federal agencies, 
as well as State and local governments.

6.1 Operations Center

The Operations Center provides the focal point 
for NRC communications with Commission 
licensees. State agencies, and other Federal 
agencies regarding the events that occur in the 
commercial nuclear sector. The Operations 
Center is continuously staffed by a Headquarters 
Operations Officer who is a reactor systems 
engineer trained to receive, evaluate, and respond 
to all types of events.

The NRC commenced operations from its new 
Operations Center at Two White Flint North in 
Rockville, Maryland, on May 31, 1994. This 
milestone was the culmination of a multi-year 
effort that started with the development of 
functional specifications and the establishment of 
a conceptual design. The new center features a 
state-of-the-art Operations Center Information 
Management System (OCIMS) which integrates 
voice, video, and data subsystems to provide 
timely and effective information flow during the 
NRC’s response to an incident.

Before transferring operations to the new center, 
the NRC conducted extensive acceptance testing 
of the Operations Center with the OCIMS 
contractor. This was followed by three 
“shakedown” drills using a nuclear plant analyzer 
to familiarize NRC response personnel with the 
new Operation Center systems and to identify any 
deficiencies in the design or implementation of 
the Operation Center that were not discovered 
during the acceptance testing period.

Although the Operations Center, with its 
sophisticated OCIMS system, utilizes 
state-of-the-art technology, it was also designed to 
accommodate future enhancements that will likely 
be necessary as technology continues to rapidly 
evolve. The OCIMS received the 1994 Federal 
Technology Leadership Award for outstanding 
achievement in making government more effective 
through the use of information systems.

6.2 Emergency Response
In the event of an emergency at an NRC-licensed 
facility (or associated with an NRC-licensed 
activity), the licensee places an emergency 
telephone call to the Operations Center 
immediately after notifying appropriate State and 
local agencies. Emergencies are classified by 
licensees into one of the following four levels in 
order of increasing severity: Unusual Event, Alert, 
Site Area Emergency, or General Emergency. An 
Unusual Event denotes a condition that does not 
represent an immediate threat to the public 
health, while an Alert indicates substantial actual 
or potential degradation of plant safety. A Site 
Area Emergency or General Emergency indicates 
a major failure of one or more systems required 
for public safety or an event with the potential for 
a major offsite radiological release. For Alert and 
higher declarations and for events where an NRC 
response may be appropriate, the Regional 
Administrator and an ^ecutive Team member 
(typically the Director of the Office of Nuclear 
Reactor Regulation for reactor events) will be tied 
into the telephone call.

The NRC’s response to an event may range from 
routine follow-up to a complete activation of the 
regional Incident Response Center and 
headquarters Operations Center. The NRC 
utilizes the following formal modes for responding 
to events at its licensed facilities: Normal Mode, 
Standby Mode, Initial Activation, and Expanded 
Activation.

For the Normal Mode, the lowest level of 
response, the NRC will not fully staff the 
headquarters Operations Center or the regional 
Incident Response Center, but it may take some 
other action such as sending out a special 
inspection team or staffing the response centers
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with a few select experts. The latter is referred to 
as the Monitoring Phase of the Normal Mode.

Standby Mode is the next level of response. 
Standby Mode is entered when an event is judged 
to be sufficiently uncertain or complex that the 
situation needs to be continuously monitored 
from the headquarters and regional response 
centers.

If the event threatens public health and safety, the 
NRC will enter the Initial Activation Mode. Upon 
entering this mode, the NRC will promptly send a 
team from the regional office to the site to lead 
the NRC response. Until the Site Team is in place, 
the NRC response will be led from the 
headquarters Operations Center. Within the 
Operations Center, teams of specialists will 
evaluate the status of reactor critical safety 
functions and will independently evaluate 
protective actions recommended by the licensee 
for implementation by State and local authorities. 
All communications with the media. State and 
Federal officials. Congress, and the White House 
will also be coordinated from the Operations 
Center.

Once the NRC site team arrives on the scene and 
is prepared to accept the authority and 
responsibility for the Federal response, the NRC 
enters the Expanded Activation Mode. The 
Director of Site Operations, typically the Regional 
Administrator, will report to the licensee’s 
Emergency Operations Facility near the site or 
the Technical Support Center at the site. The lead 
responsibility for performing reactor safety and 
protective measures assessments then shifts from 
headquarters to the NRC team at the site. The 
headquarters Operations Center will then provide 
logistical and technical support to the NRC Site 
Team as necessary.

6.3 Operations Center Data for 1994 
and 1995

In addition to emergency event notifications, the 
Operations Center receives many notifications of 
events that do not meet the threshold for 
emergency classification. Actions taken by the 
NRC Headquarters Operations Officer in 
response to such notifications range from 
computer and log entries followed by appropriate

notifications, to establishing emergency 
conference calls among the licensee and senior 
NRC regional and headquarters representatives. 
For very significant events, conference calls may 
result in the activation of the agency’s Incident 
Response Plan.

Tables 6.1 and 6.2 show the total number of events 
reported to the Operations Center in 1994 and 
1995, respectively. These notifications were 
primarily received from nuclear power plant 
licensees. A small subset of these notifications 
involved events classified by licensees into one of 
the four emergency classifications.

Table 6.3 shows the number of each type of 
emergency event reported annually for the past 7 
years. There has been a 61 percent decrease in the 
number of Unusual Events reported to the 
Operations Center since 1991. This can be 
partially attributed to the fact that many licensees 
have implemented revised procedures for 
emergency action levels that better reflect the 
severity of events.

Tables 6.4 and 6.5 list the Alerts reported by 
NRC-licensed facilities in 1994 and 1995, 
respectively. The NRC entered the Monitoring 
Phase for two of the four Alerts reported in 1994 
and for two of the eight Alerts reported in 1995. 
The NRC also entered the Monitoring Phase for a 
potentially uncontrolled radioactive source in 
Cleveland, Ohio, during March of 1994 and for 
Hurricanes Erin and Opal during July and 
October of 1995, respectively.

6.4 Emergency Exercises
Emergency exercises are held periodically to 
ensure that NRC, licensee, local. State, and other 
Federal response organizations are proficient in 
dealing with each type of emergency. During 1994 
and FY 95, the NRC headquarters and regional 
offices participated in full scale emergency 
preparedness exercises with the following nuclear 
power plants: North Anna on June 22, 1994; 
Prairie Island on August 30, 1994; Washington 
Nuclear Power 2 on September 13, 1994; Salem 
and Hope Creek on October 10, 1994; Palo Verde 
on April 12, 1995; Dresden on July 11, 1995; and 
Hatch on August 23, 1995. The NRC’s main role 
in these exercises is to assist the licensee as

NUREG-1272, Section 6 42



Reactors—Incident Response

Table 6.1 Events Reported to the NRC Operations Center in 1994

Event
Type

Power
Reactor

Fuel
Facility

Non-Power
Reactor Hospital

Transport/
Materials Other Total

Non-Emergency 1312 20 2 63 72 77 1546

Unusual Event 92 2 0 0 0 0 94

Alert 3 1 0 0 0 0 4

Site Area 
Emergency

0 0 0 0 0 0 0

General Emergency 0 0 0 0 0 0 0

Totals 1407 23 2 63 72 77 1644

Table 6.2 Events Reported to the NRC Operations Center in 1995

Event
Type

Power
Reactor

Fuel
Facility

Non-Power
Reactor Hospital

IVansport/
Materials Other Total

Non-Emergency 1260 13 1 66 68 101 1509

Unusual Event 62 1 2 0 1 0 66

Alert 6 2 0 0 0 0 8

Site Area 
Emergency

0 0 0 0 0 0 0

General Emergency 0 0 0 0 0 0 0

Totals 1328 16 3 66 69 101 1583

Table 6.3 Classification of Events Under Licensee Emergency Plans from 1989 to 1995

1989 1990 1991 1992 1993 1994 1995

Unusual Event 197 151 170 135 103 94 66

Alert 13 10 9 20 8 4 8

Site Area Emergency 0 1 2 1 1 0 0

General Emergency 0 0 0 0 0 0 0
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Table 6.4 Alerts Reported at NRC*Licensed Facilities in 1994

Name Event No. Date Description Duration Response

Power Reactors

Waterford 3 26965 03/19/94 Toxic gas release near site 1 hr 15 mins N/A
Salem 1 27053 04/07/94 Plant transient induced by debris 

in circulating water system
7 hrs 4 mins Monitoring

Robinson 2 27355 06/06/94 Emergency diesel generator 
exhaust manifold fire

24 mins N/A

Fuel Facility

Westinghouse 26682 0E26/94 Uranium hexafluoride release 2 hrs 35 mins Monitoring

Table 6.5 Alerts Reported at NRC-Licensed Facilities in 1995

Name
Event
No. Date Description Duration Response

Power Reactors
Robinson 2 28376 02/13/95 Release of toxic gas (carbon dioxide) 

into the auxiliary building
22 mins N/A

Waterford 3 28588 03/25/95 Ammonia release at a nearby 
chemical facility (NOTE: Alert was 
downgraded to Unusual Event in 
31 minutes.)

4 hrs total 
(Alert and 
Unusual Event)

N/A

Robinson 2 28968 06/20/95 Reactor coolant system leakage in 
excess of 50 gpm due to charging 
pump relief valve failure

Alert declared 
and terminated 
simultaneously

N/A

Waterford 3 29088 07/20/95 Ammonia release at a nearby 
chemical facility

10 hrs 8 mins Monitoring

Salem 1 29421 10/04/95 Loss of control room annunciators 
for greater than 15 minutes (Note: 
Alert was declared on 10/05/95, after 
the initial event notification.)

3 hrs 44 mins N/A

LaSalle 1 29529 10/31/95 High radiation levels in containment 
due to over retraction of a traversing 
incore probe to unshielded location

5 hrs 25 mins Monitoring

Fuel Facilities
Allied-Signal 28329 02/03/95 Leak of uranium hexaflouride 

from a loose cylinder connection 
into the feed material building

50 mins N/A

Babcock and 29087 07/20/95 Plant evacuation due to 
a nitric acid spill

3 hrs 5 mins N/A
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requested, review the protective action 
recommendations licensees make to State and 
local authorities, and facilitate communications 
between licensees and these authorities.

Preparation for these exercises includes the 
development of a postulated accident scenario 
that usually goes well beyond the plant’s design 
basis and that results in the release of some 
radioactivity outside the plant’s boundary. NRC 
experts in reactor safety and protective measures 
follow the progression of the simulated event and 
provide recommendations to an NRC Executive 
Team in the Operations Center.

Limited participation emergency preparedness 
exercises were also conducted with the following 
nuclear power plants during 1994 and FY 95: 
Perry on June 15, 1994; Seabrook on December 6, 
1994; Farley on December 14,1994; V. C. Summer 
on July 13,1995; Wolf Creek on August 15,1995; 
and Vermont Yankee on September 13,1995.

The following photographs (Figures 6.1 through 
6.4) show participants in a typical exercise as they 
receive and evaluate plant status and licensee 
actions to determine the appropriate NRC 
response, including the appropriate guidance to 
offer State and local governments.

6.5 State Outreach
During FY 95 AEOD conducted an aggressive 
State Outreach Program designed to increase and 
improve the NRC’s interaction with States during 
events and exercises. It included briefings of State 
officials on the NRC Emergency Response 
Program, the Emergency Response Data System 
(ERDS), NRC/State liaison during an emergency, 
and financial assistance. The program also 
included an increased frequency of exercise 
participation consistent with the goal to exercise 
with each State on a 3-year cycle. During FY 95 
AEOD exercised with 11 States in 8 exercises.

AEOD also organized and conducted State 
Outreach Program training sessions in each NRC 
regional office. The NRC invited two 
representatives from each State with nuclear 
power reactors within their borders to attend the 
1-1/2 day training sessions. The subjects included 
NRC response. Federal response capability, and

Price Anderson/Stafford Act resources. An entire 
day was devoted to Response Technical Manual 
training which provides the basis for NRC 
decision making. These sessions were provided to 
regional Federal organizations and licensees as 
well as the States. A separate session was 
conducted for NRC regional staff.

AEOD provided support for ingestion phase 
exercises at Wolf Creek and Dresden power plants 
and a tabletop exercise with the State of 
Delaware. Senior management briefings for the 
States of Michigan and Virginia were conducted. 
NRC emergency-related presentations were also 
conducted at the National Radiological 
Emergency Preparedness Conference and various 
Regional Radiological Emergency Preparedness 
Conferences. In addition, AEOD participated 
with NRC Region IV in State Outreach Program 
sessions with Mississippi and Missouri in 
conjunction with the transfer of oversight 
responsibility for the Grand Gulf and Callaway 
power plants to NRC Region IV.

During FY 95 an ERDS Memorandum of 
Understanding was negotiated with the State of 
Delaware, and the State of Vermont applied for 
an ERDS Memorandum of Understanding. ERDS 
is a real time data system designed to provide 
direct transmission of selected plant information 
from licensees’ on-site computers to the NRC 
Operations Center. This Memorandum of 
Understanding with the NRC will enable States to 
receive ERDS data during events at power plants.

6.6 Coordination with Other Federal 
Agencies

During FY 95 there were significant revisions of 
the national plans for responding to large scale 
disasters and emergencies. The NRC continued its 
participation in the revision of the Federal 
Radiological Emergency Response Plan (FRERP). 
The FRERP, which is the plan that outlines the 
Federal response to radiological emergencies, has 
been undergoing major revisions by seventeen 
Federal agencies during the last two years. The 
NRC also participated in the revision of the 
Federal Response Plan, which is the master plan 
used by the Federal government to respond to all 
emergencies in support of the affected States. The 
Federal Response Plan and the FRERP together
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Figure 6.1 Incident Response Team Members Receive Valuable 
Training by Participating in Exercises

Figure 6.2 The Protective Measures Team Independently Evaluates 
the Need for Sheltering and Evacuation
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Figure 6.3 The Reactor Safety Team Independently Evaluates the 
Status of the Reactor and Containment

Figure 6.4 The Executive Team Receives a Briefing from the 
Protective Measures Team Director
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outline the Federal response to a radiological 
emergency in a comprehensive manner. In 
addition, NRC representatives participated in 
meetings and working groups called for by these 
plans, such as the National Response Team, the 
Catastrophic Disaster Response Group, and the 
Federal Radiological Preparedness Coordinating 
Committee.

6.7 Gaseous Diffusion Process 
Activities

The President signed H.R. 776, the “Energy Policy 
Act of 1992” (the Act), into law on October 24, 
1992. Among other things, the Act amended the 
Atomic Energy Act of 1954 to establish a new 
government corporation, the United States 
Enrichment Corporation (USEC), for the purpose 
of managing and operating the uranium 
enrichment plants owned and previously operated 
by the Department of Energy (DOE). These

enrichment plants are the Portsmouth Gaseous 
Diffusion Plant located in Piketon, Ohio, and the 
Paducah Gaseous Diffusion Plant located in 
Paducah, Kentucky. The Act further directed the 
NRC to establish a certification process under 
which these two plants will be certified annually 
by the NRC for compliance with NRC standards. 
'Iliese standards, when implemented, will include 
those for emergency response to events at these 
plants.

During FY 95, in preparation for the certification 
process for emergency response, AEOD 
participated in general gaseous diffusion process 
training and a round-table discussion on potential 
events and emergency response at the gaseous 
diffusion facilities. Participants included 
individuals from the Portsmouth and Paducah 
Plants, the USEC, the DOE, and the NRC. The 
NRC also began the installation of the Federal 
telecommunications system telephone lines at 
these facilities.
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The Incident Investigation Program (IIP) is a 
formal program administered by AEOD to ensure 
that NRC investigations of significant operational 
events are timely, thorough, and systematic. The 
IIP includes investigations of events involving 
reactors and nuclear materials licensed by the 
NRC. The program is structured so that the NRC 
responds to an operational event according to its 
safety significance. For an event of potentially 
major safety significance, the Executive Director 
for Operations (EDO) establishes an Incident 
Investigation Team (IIT) to investigate the event; 
for an event of less safety significance, the 
cognizant NRC Regional Administrator may 
establish an Augmented Inspection Team (AIT) to 
investigate the event. Both IITs and AITs are 
tasked to determine the circumstances and causes 
of the event and to assess its safety significance so 
that appropriate follow-up actions can be taken. 
For events of extraordinary safety significance, the 
Commission may establish an Accident Review 
Group (ARG), led by an individual from outside 
the NRC and composed of experts from within 
and outside the NRC. The ARG reports directly 
to the Commission and is independent of NRC 
management.

Administration of the NRC’s incident 
investigation activities is prescribed in 
NUREG-1303, “Incident Investigation Manual.” 
As described in the NUREG, AEOD has 
responsibility for overall administration of the IIP, 
while NRR is responsible for maintaining the 
procedures for an AIT response.

7.1 Incident Investigation Teams
There were no power reactor events that occurred 
in 1994 or FY 95 that were judged to have a level 
of safety significance sufficiently high to warrant 
an IIT investigation. The status of actions 
associated with previous IIT findings assigned by 
the EDO to various NRC offices is documented in 
Appendix G.

7.2 Augmented Inspection Teams
Between January 1, 1994, and September 30, 1995, 
five AITS were established to investigate 
significant incidents at nuclear power reactors

(see Table 7.1). These AITs helped to improve 
safety at the affected plants by providing detailed 
investigations of the problems experienced and 
identifying their root causes. NRC Regional 
Administrators are responsible for identifying 
needed actions on the basis of the AIT report 
findings. In addition, the Directors of NRR and 
NMSS are responsible for reviewing AIT reports 
for generic safety implications, for initiating 
follow-up actions, and for tracking issues affecting 
more than one plant, as appropriate. AEOD 
independently reviews AIT reports to provide 
additional assurance that potential generic lessons 
are learned and communicated to the industry. 
Thus industry-wide safety is enhanced by 
including the significant lessons learned from 
AITs, along with those from engineering studies 
and reviews of operating experience, in generic 
communications to licensees.

Examples of lessons learned and communicated 
to licensees from events investigated by AITs 
during 1994 and FY 95 include the following:

•  On April 5, 1994, Braidwood Unit 2 
experienced a reactor trip in response to a 
main turbine/generator trip which was 
caused by a fault in the main transformer. 
During the event, a control rod cluster failed 
to fully insert. As a result of the AIT 
investigation, the NRC issued Information 
Notice (IN) 94-40, “Failure of Rod Control 
Cluster to Fully Insert Following Reactor 
Trip at Braidwood Unit 2,” on April 26,
1994, and a supplement on December 15, 
1994. These INs alerted licensees to the 
potential for one or more control rod 
assemblies to fail to fully insert following a 
reactor trip due to failed cap welds of 
in-core thermocouple column funnel nozzle 
pins or other funnel connectors.

•  On April 7, 1994, Salem Unit 1 experienced 
a reactor scram while reducing power in 
response to fouling of the circulating water 
intake with grass from the river. Subsequent 
to the trip, a series of safety injection system 
actuations combined with the failure of 
numerous valves to properly operate resulted 
in filling of the pressurizer and loss of
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Table 7.1 Reactor Incidents for which AITs were Established in 1994 and FY 95

Event Date Plant Event

04/05/94 Braidwood Unit 2 Reactor trip with stuck control rod

04/07/94 Salem Unit 1 Reactor trip and multiple safety injection system actuations

09/08/94 River Bend Reactor trip on high vessel level without turbine and 
generator trip

04/08/95 Washington Nuclear 2 Operation of a bypass valve in Reactor Water Cleanup 
System contrary to a procedure caution

06/10/95 Waterford 3 Switchgear fire and loss-of-offsite power

normal reactor system pressure control. As a 
result of the ATT investigation, the NRC 
issued IN 94-90, “Transient Resulting in 
Reactor Trip and Multiple Safety Injection 
System Actuations at Salem,” on 
December 30, 1994. This IN alerted licensees 
to problems associated with solid state 
protection system logic mismatch, nuclear 
instrument rod shadowing, and control room 
command and control experienced during 
this event.

On June 10,1995, Waterford 3 was operating 
at 100 percent power when a generator 
trip/reactor trip and switchgear fire occurred 
following the failure of a lightning arrester 
on an offsite substation transformer. 
Operators requested assistance from the 
local offsite fire department and declared an 
Unusual Event in accordance with 
emergency response procedures. The fire 
brigade was unable to suppress the fire 
using portable fire extinguishers. The offsite 
fire department arrived on the scene and 
extinguished the fire. During the cooldown 
transition from Mode 4 to Mode 5, operators 
discovered that the isolation valves for both 
trains of shutdown cooling did not operate 
properly. As a result of the AIT 
investigation, the NRC issued IN 95-33,

“Switchgear Fire and Partial Loss-of-Offsite 
Power at Waterford Generating Station, 
Unit 3,” to all holders of operating licenses 
or construction permits for nuclear power 
reactors to highlight the importance of 
training for timely and effective response to 
initial indications of a plant fire, ensuring- 
personnel are not assigned potentially 
conflicting duties, and providing adequate 
plant staffing.

7.3 Incident Investigation Training
The purpose of the IIT training program is to 
provide prospective IIT members with 
comprehensive guidance and methodology for 
conducting systematic and technically sound 
investigations. AEOD developed the training 
program following discussions with 
representatives of the National Transportation 
Safety Board, the Federal Aviation 
Administration, and the National Aeronautics 
and Space Administration.

The sixth Full IIT training course was conducted 
in April and May 1995. The class was composed 
of candidate IIT members and leaders. The 
10-day course covered the IIT program 
requirements and reviewed investigation 
techniques.
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8 Diagnostic Evaluation Program

The Diagnostic Evaluation Program (DEP) 
provides for an independent assessment of 
licensee performance at selected reactor facilities. 
A diagnostic evaluation assessment augments 
information provided by the Systematic 
Assessment of Licensee Performance (SALP) 
program, the Performance Indicator (PI) program, 
and the NRC’s inspection program implemented 
by the NRC’s headquarters and regional offices. 
Tlie assessment is independent in the sense that 
the administration and management of the 
program are independent of NRC’s licensing, 
inspection, and enforcement processes.

When a diagnostic evaluation (DE) is approved 
for a specific reactor facility, the feecutive 
Director for Operations authorizes and 
establishes a Diagnostic Evaluation Team (DET). 
The DET consists of a core of experienced 
AEOD evaluators supplemented by expert 
technical staff members from headquarters and 
the regional offices (such as experienced resident 
inspectors), as well as contractors, if appropriate. 
The selected DET manager and team members 
will not have had recent significant involvement in 
the licensing, inspection, or enforcement process 
at the selected facility. The on-site evaluation 
process involves observations of plant and 
corporate activities, in-depth technical reviews, 
employee interviews, equipment walkdown 
inspections, and programmatic reviews in a 
number of functional areas important to safety 
performance. Areas evaluated generally include 
maintenance, surveillance and testing, 
management effectiveness, operations, 
engineering, and quality programs. As part of the 
NRC’s streamlining effort, AEOD oversight and 
administration of the DEP will end in FY 96.

8.1 Diagnostic Evaluation Teams
During 1994 the NRC conducted a diagnostic 
evaluation of the Palisades Nuclear Generating 
Facility. Also in 1994, as an alternative to an NRC 
diagnostic evaluation, the EDO approved the 
conduct of a licensee-initiated independent 
diagnostic self-assessment (DSA) of the Cooper 
Nuclear Station. In association with this approval, 
the EDO directed AEOD to form a Special 
Evaluation Team (SET) to assess the efficacy of

the licensee’s DSA through direct observation and 
independent assessment, and to assess the overall 
performance of the licensee’s facility. The 
evaluation included an assessment of the 
licensee’s DSA and, as appropriate, built on any 
independently validated findings from the 
licensee’s effort to arrive at an overall evaluation 
of the performance of the licensee and of the 
facility. The goals of the SET were to evaluate the 
effectiveness of the licensee’s DSA effort, evaluate 
the actions of licensee management and staff with 
respect to safe plant operation, determine the root 
cause(s) of the safety-related hardware and 
performance problems, and obtain additional 
information on safety performance to allow NRC 
senior managers to make an informed assessment 
of plant safety performance. The SET, which was 
led by an NRC manager, was approximately half 
the size of a DET and evaluated the same 
functional areas as a DET; in combination with 
the DSA, the SET provided for a diagnostic-level 
evaluation of the facility.

Summaries of the major findings of the diagnostic 
evaluation and the special evaluation are provided 
below. The status of actions involving potential 
generic issues associated with previous DET or 
SET findings assigned by the EDO to various 
NRC offices are documented in Appendix H.

8.2 Diagnostic Evaluation of Palisades 
Nuclear Generating Facility

The Palisades Nuclear Generating Facility is 
located in the County of Van Buren in the State of 
Michigan. The facility consists of one Combustion 
Engineering pressurized water reactor rated at 
2530 megawatts thermal. Bechtel Corporation was 
the architect-engineer and prime contractor. The 
provisional operating license was issued on 
March 24,1971. Consumers Power Company 
operates the facility.

The NRC conducted the on-site portion of the DE 
from March 14 through April 22, 1994. A 
17-member DET spent a total of three weeks at 
the site (the team members evaluating operations 
spent an additional week) and the licensee’s 
corporate offices located in Jackson, Michigan. 
Functional areas evaluated by the team included 
operations and training, maintenance and testing.
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engineering and technical support, and 
management and organization.

In the area of operations and training, the team 
found that management sometimes poorly 
planned or directed various plant evolutions, 
process controls, and job assignments that 
contributed to operational events and weak 
operator performance. Occasionally, on-shift 
supervisors provided poor oversight and direction 
of facility activities. Supervisors not fully 
understanding their job responsibilities, limited 
supervisory training, and distractions in the 
control room contributed to problems with 
supervisory oversight. The extensive collateral 
duties assigned to on-shift supervision also 
contributed to the supervisory weakness. 
Operations management established low or 
incomplete expectations for operators and did not 
reinforce established expectations with on-shift 
supervisors or operators. Engineering, Licensing, 
and Training poorly supported Operations, 
causing or contributing to numerous performance 
problems and reducing operator capabilities to 
respond to operational events. In a positive light. 
Operations management recognized that 
performance needed to improve.

The team identified significant weaknesses in 
many areas of maintenance and testing. 
Weaknesses were noted in the testing program for 
demonstrating equipment operability and in the 
testing of pumps and valves. Weak supervisory 
oversight of maintenance work-in-progress 
contributed to continuing procedural adherence 
problems by maintenance workers and sometimes 
allowed work to be performed without acquiring 
the engineering support needed for completing the 
work appropriately or for determining the root 
causes of component failures. Maintenance 
workers and supervisors were not sensitized to 
look for and report plant material condition 
deficiencies, which resulted in many uncorrected 
deficiencies throughout the plant. A number of 
degraded conditions or equipment failures that 
were identified resulted from ineffective or 
nonexistent preventive maintenance. Numerous 
fundamental weaknesses in material control and 
supply of parts from the warehouse had the 
potential, if uncorrected, to degrade installed 
equipment or to cause early component failure. A 
positive observation was the detailed

documentation of ongoing repair activities in 
work packages by maintenance workers.

In the area of engineering and technical support, 
the team determined that support to the plant 
from both the Nuclear Engineering and 
Construction Organization and Systems 
Engineering was often weak. Authority was not 
very clear, accountability was not maintained, and 
standards and expectations were not well 
delineated or communicated. Poor engineering 
support for developing and revising plant 
operating and maintenance procedures resulted in 
instances of deficient procedures and untimely 
revisions which contributed to long-standing 
procedural adherence problems by Operations 
and Maintenance personnel. Poor oversight of 
contractors’ work by Engineering also resulted in 
weak engineering support to the plant, including 
instances of operating the plant outside of 
analyzed conditions. Engineering was often slow 
to evaluate problems, recognize their safety 
significance and effectively resolve them. This 
situation existed due to barriers to resolving 
problems in the corrective action process, weak 
training of Engineering personnel in some areas, 
and management’s failure to clearly define or 
rigorously enforce its standards and expectations.

Control of the design and implementation of plant 
modifications was sometimes deficient, resulting 
in modifications that did not achieve the intended 
result. Contributing causes to plant modification 
problems were ineffective quality verification 
technical reviews and ineffective post-modification 
control of plant configuration. A positive 
observation was that Engineering used, and 
field-verified, dynamic computer models 
developed for alternating current loadflow and 
diesel generator accident load sequencing for 
analyzing events and evaluating loads on system 
equipment.

Management oversight and control was ineffective 
because of a lack of integrated programs and 
processes and clearly defined roles and 
responsibilities. Fragmented management control 
systems, poorly defined programs, and a lack of 
or conflicting expectations prevented successful 
implementation of performance improvement 
initiatives. Management often did not recognize 
broader performance issues, their root causes, 
and associated consequences. Many events were 
caused or exacerbated by a lack of clear direction
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from ail levels of management. A lack of outside 
perspective had contributed to the failure to 
recognize weak performance and programmatic 
ineffectiveness in several areas. Palisades 
management did not accept the critical 
assessments of outside organizations and 
recognize and take ownership of problems, 
resulting in minimal action to correct those 
problems.

Fragmented systems or processes in planning, 
corrective actions, configuration control, and 
management information systems, coupled with 
poor communication, produced a lack of 
functional integration between departments and 
poor teamwork. Plant management failed to 
correct the continuing human performance 
problems despite numerous internal and external 
assessments that indicated that these problems 
prevented successful completion of activities and 
caused operational events. The corrective action 
process was ineffective. A high threshold for 
identifying deficiencies coupled with a lack of 
problem recognition and identification, shallow 
root cause analysis, and ineffective or untimely 
corrective actions resulted in the licensee’s failure 
to take decisive action on a wide range of safety 
issues. Independent quality oversight and line 
organization self-assessments were ineffective in 
identifying the performance problems at 
Palisades.

The team concluded that the root causes of the 
licensee’s performance problems were 
management’s acceptance of low standards of 
performance, failure to integrate processes and 
clarify and communicate roles and 
responsibilities, failure to ensure effective self 
assessment and quality oversight, and failure to 
develop and implement an effective corrective 
action process.

8.3 Special Evaluation of Cooper 
Nuclear Station

The Cooper Nuclear Station (CNS), located on 
the west bank of the Missouri River near the town 
of Brownville, Nebraska, consists of one General 
Electric boiling water reactor with a Mark I 
containment. The facility was designed and 
constructed by Burns & Roe and began 
commercial operation in 1974. The facility is

owned and operated by the Nebraska Public 
Power District (NPPD).

Following the June 1994 NRC Senior Management 
Meeting, the EDO directed the staff to perform 
an evaluation to obtain information needed to 
make an informed decision on overall 
performance at CNS and to determine the root 
causes of identified problems. Concurrently, the 
NPPD, recognizing that significant deficiencies 
existed in the overall performance of CNS, 
initiated a formal independent assessment similar 
in scope and depth to an NRC Diagnostic 
Evaluation. In light of this extensive diagnostic 
self-assessment (DSA), the licensee requested in a 
letter dated July 27,1994, that the NRC consider 
using their DSA in lieu of the field work portion 
of the planned NRC diagnostic evaluation. 
Consequently, the EDO directed the staff to 
perform a Special Evaluation of CNS.

From August 15 through October 7, 1994, an NRC 
Special Evaluation Team (SET) evaluated the 
performance of NPPD in ensuring the safe 
operation of CNS. The evaluation included an 
assessment of the efficacy of the licensee’s DSA 
and the use of its results, as appropriate, to 
evaluate the performance of CNS. The team, led 
by an NRC manager, consisted of eight technical 
evaluators and an administrative assistant. Areas 
evaluated included operations, maintenance, 
engineering, and management and organization.

The SET found that the DSA was an effective, 
comprehensive assessment which reached 
substantive conclusions that were supported by 
the NRC’s independent assessment. The licensee 
assembled a large, experienced DSA team (DSAT) 
which was able to overcome the challenges of an 
evolving mission and approach and produce an 
insightful assessment. The DSAT noted strengths 
in the areas of minimization of contaminated 
areas in the plant, operations and training 
department teamwork, and improved 
communications of on-shift operators.
Deficiencies were noted in the areas of design 
control, configuration control, engineering 
experience, testing, quality of maintenance, 
long-term equipment reliability, procedural 
adequacy and compliance, industrial safety, 
conservative operating philosophy, training 
programs, human resource development, 
planning, management systems, self-assessment, 
and system functionality.
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The conclusions of the SET were similar to and
consistent with the root causes identified by the
DSAT. Specifically, the SET made the following
findings:

1. Management did not provide the leadership 
and direction necessary to maintain 
appropriate corporate-wide standards of 
performance.

Management exhibited low standards and 
expectations by its willingness to accept some 
degraded conditions without an aggressive 
effort to correct problems and in its 
acceptance of a lack of a questioning attitude. 
The number and individual significance of 
equipment problems represented a potential 
challenge to safe plant operation. NPPD 
senior managers did not develop and 
implement long range and strategic plans to 
provide guidance and direction to the Nuclear 
Power Group in preparing and implementing 
lower-tier plans. In addition, senior managers 
did not effectively manage the backlog of 
work, avoid the use of excessive amounts of 
overtime, or ensure that important programs 
were completed in a timely manner. 
Weaknesses in internal and external 
communications also contributed to 
performance problems.

2. Major programs and processes were poorly 
defined and, as implemented, did not assure 
the consistent and effective accomplishment of 
program goals and objectives.

Major programs dealing with surveillance of 
equipment and systems, engineering support 
of plant activities, assurance of operability of 
plant equipment, control of work, and 
configuration control were ineffective. For 
example, weaknesses in surveillance programs 
resulted in degraded equipment and poor 
assurance of the ability of safety-related 
equipment to meet design basis requirements. 
Additionally, operability determinations and 
evaluations were limited in scope and at times 
non-conservative. Weak engineering programs 
affected the quality and availability of 
engineering support, including maintenance of

the plant design basis and drawings. Further, 
an ineffective work control process resulted in 
essential equipment being unavailable 
unnecessarily and allowed poor work practices 
to exist. Poor configuration management 
resulted in instances when the CNS staff did 
not know the status of equipment.

3. Independent oversight and self-assessment 
were not effective in monitoring ongoing 
activities, detecting deficiencies, or assuring 
that identified deficiencies were resolved.

Organizations responsible for providing 
independent oversight of station activities, 
programs and processes, including Quality 
Assurance and the Safety Review and Audit 
Board, were not effective. These organizations 
did not identify existing significant 
programmatic and process weaknesses despite 
numerous opportunities and information from 
outside sources, such as industry 
organizations and the NRC. Other 
organizations and programs having oversight 
responsibilities, such as the Station 
Operations Review Committee and the 
Condition Review Group, were also not 
effective. Self-assessment activities were weak, 
lacking in depth, and narrow in scope. 
Additionally, management did not take 
effective corrective action in response to these 
assessments. The corrective action program 
did not effectively support the recognition and 
resolution of plant problems because of 
weaknesses in problem identification, root 
cause determination, and corrective action 
implementation.

The SET noted positive findings in the areas of 
the effectiveness of the new management team in 
place at CNS and the cadre of experienced and 
qualified staff within the Nuclear Power Group. 
The new management team brought diverse 
perspectives to CNS and were open in their 
assessments of organizational weaknesses. The 
SET observed improved communications, 
increased standards and expectations, and an 
aggressive determination to resolve the causes of 
identified weaknesses.
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9 Committee to Review Generic Requirements

The Committee to Review Generic Requirements 
(CRGR) reviews all generic requirements pro
posed by the NRC staff that involve one or more 
classes of power reactors. The CRGR consists of 
senior managers from various headquarters pro
gram offices and, on a rotational basis, from one 
of the NRC regional offices. The AEOD Director 
serves as the CRGR Chairman, and the AEOD 
staff provides support for all of the Committee’s 
activities. The AEOD Director also oversees 
plant-specific backfit activities of the NRC staff 
in the headquarters program offices and the 
regional offices. In 1994 four new members, three 
from headquarters and one from a region, were 
appointed to the CRGR. In 1995 one new member 
from headquarters was appointed to the CRGR. 
The membership of the CRGR as of September 
30, 1995, is as follows:

Edward L. Jordan, Director, AEOD 
(Chairman)

Frank J. Miraglia, Deputy Director, NRR

Malcolm Knapp, Deputy Director, NMSS

Joseph Murphy, Executive Assistant to 
Director, RES

Ellis Merschoff, Director, Division of Reac
tor Projects, RII

Dennis Dambly, Assistant General Counsel 
for Materials, Antitrust and Special 
Proceedings, OGC

While performing the CRGR review function, a 
CRGR member expresses an individual profes
sional opinion about each item considered, rather 
than representing the view of his or her respective 
office. The members of the CRGR determine 
whether proposed new generic requirements have 
sufficient merit in terms of safety and are justified 
in terms of cost (where appropriate) before reach
ing a consensus recommendation about each issue 
considered. Each independent CRGR recommen
dation is given to the EDO for consideration.

In 1994 a staff proposal was submitted to the 
Commission to reduce the scope of the CRGR

review and to evaluate various means of reducing 
the burden on CRGR members. On April 21,
1994, the EDO transmitted to the Commission 
SECY- 94-109 proposing to reduce the basic 
scope of CRGR review to include only “high 
impact” and “controversial” generic correspon
dence and rules before public comment, issues 
which the staff has difficulty resolving after public 
comment, emergency and urgent generic corre
spondence, and significant proposals with highly 
expedited schedules. A June 15, 1994, staff re
quirements memorandum (SRM) directed the 
staff not to reduce the scope of the CRGR Char
ter but to consider, and to recommend a course of 
action for, enlarging the scope of CRGR review to 
include proposed generic requirements in the 
nuclear materials area. The SRM also directed the 
staff to look at measures which would lessen the 
time spent on CRGR reviews by individual 
CRGR members. The Committee evaluated this 
option and agreed to address, on a 1 year trial 
basis, selected nuclear materials issues identified 
by the NMSS Director or by the EDO. The Com
mittee will assess whether or not the nuclear 
materials issues that are presented by the staff for 
CRGR review warrant CRGR attention and, if so, 
whether the CRGR review adds significant value. 
Based on that assessment, the Committee will 
make appropriate recommendations to the EDO 
regarding continuation of the CRGR review of 
nuclear materials issues. This assessment will be 
included in the CRGR meeting minutes during 
the trial period, and it will also be reported to the 
EDO in the CRGR Weekly Items of Interest to be 
reported to the Commission. This aspect of the 
expanded scope of CRGR review was included in 
the ongoing CRGR Charter revision process.

O a February 9, 1996, in SECY-96-032, the EDO 
requested Commission approval for this 1 year 
trial program to include selected nuclear materials 
issues. The Commission was also informed that 
the CRGR has considered and adopted measures 
to lessen the time spent by members on CRGR 
reviews. When appropriate, based on lack of 
controversy, low expected impact, or small poten
tial for error related to the proposed generic 
actions, the CRGR Chairman may agree to one of 
three courses of action: (1) defer the CRGR’s
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review pending public comment on the proposal; 
or (2) agree to a negative consent approach which, 
in essence, is an abbreviated review; or (3) forgo a 
second CRGR review, thus reducing the number 
of dual reviews (i.e., review at both the proposed 
and final stage). All other staff proposals will be 
scheduled for regular CRGR review.

On March 22, 1996, the Commission approved 
Revision 6 to the CRGR Charter, which expan
ded the scope of CRGR reviews, on a 1 year trial 
basis, to include selected nuclear materials issues 
requested by the NMSS Director or the EDO.

Between January 1, 1994, and September 30, 1995, 
the CRGR held 24 meetings during which it 
discussed 45 issues, including 4 related to nuclear 
materials. The Committee, in its reviews of pro
posed new generic requirements, continued to 
place emphasis on less prescriptive, more perfor
mance-based and riskinformed regulations. The 
CRGR supported the expedited review of 10 items 
requested by the staff. Of these, two were pro
posed urgent bulletins, four were Generic Letters, 
three were rules, and one was a regulatory guide. 
The following issues were reviewed by the CRGR 
in 1994 and FY 95:

•  proposed final Supplement 1 to Generic 
Letter 86-10 on fire protection

The CRGR recommended clarifying changes 
regarding the use of the industry standards for 
cable insulation testing.

•  proposed urgent bulletin on plugging of 
strainers in ECCS pump suction lines

The CRGR pointed out that, because of the low 
probability of a LOCA, there was sufficient time 
to incorporate the results of further studies and 
request public comments. The Committee also 
recommended that additional training be included 
for appropriate emergency response personnel.

•  proposed Revision 3 to NUREG-0654 (crite
ria for protective actions for severe acci
dents)

The CRGR recommended modifications to make 
clear that implementation of the revisions to 
emergency plans was strictly voluntary.

•  Commission paper on reducing the scope of 
the CRGR review

The Committee suggested new criteria for the 
staff to use in determining the need for CRGR 
review of proposed new generic requirements.

•  proposed rule on reactor coolant pump seals 
The Committee recommended an analysis option 
(as opposed to plant modifications) as a means of 
satisfying the requirements of the rule, and sug
gested that the implementation of the proposed 
rule be used as a test vehicle for evaluating the 
risk-based approach to regulations.

•  proposed rule for shutdown and low power 
operations

The Committee identified serious inadequacies in 
the probabilistic analyses supporting the pro
posed rule, but highlighted qualitative consider
ations (e.g., continued adverse operating experi
ence) that justified new requirements for 
shutdown and low power operations.

•  proposed final rule on malevolent use of 
vehicles '

The CRGR recommended several significant 
clarifying changes to the draft rule wording relat
ing to the appropriate backfit justification and the 
practicality of using a PRA approach in evaluat
ing safeguards.

•  urgent bulletin on fuel pool drain-down 
The Committee recommended changes to the text 
to clarify ambiguity as to whether the requested 
actions were intended as a 10 CFR 50.54(f) infor
mation request or were also intended to impose a 
backfit.

•  Supplement 7 to Generic Letter 89-10 on 
valve mispositioning in pressurized-water 
reactors

The Committee identified serious weaknesses in 
the limited-scope study supporting the proposed 
actions, and questioned the staffs rationale for 
promulgating the existing position in the first 
place. The package was returned to the staff for 
substantial rework.

•  proposed rule to reduce the frequency of 
emergency planning exercises

The CRGR noted that licensees have not taken 
full advantage of the significant flexibility that
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exists under the current requirements and guid
ance relating to the annual emergency planning 
exercise. The Committee recommended that this 
be clearly reflected in the proposed rule. Addi
tional recommended changes to the package were 
to clarify the following points; (1) what was in
tended by the term “combined functional drill;”
(2) that no backfitting is intended or approved in 
connection with promulgation of this rule; and (3) 
that the projected NRC savings were significantly 
overestimated.

•  Advanced Notice of Proposed Rulemaking 
on steam generator surveillance and mainte
nance

The Committee was in favor of issuing the notice 
but expressed disappointment at the lack of 
initiative and involvement of the cognizant codes 
and standards groups in developing the criteria 
and guidance crucially needed in this important 
area.

•  proposed Generic Letter on analog-to-digi
tal upgrade

The Committee endorsed the Generic Letter for 
publication subject to the following clarifications: 
(1) make clear that the staff is endorsing the 
Electric Power Research Institute/Nuclear Man
agement and Resources Council Technical Report 
TR-102348 for meeting the requirements of 10 
CFR 50.59, and (2) incorporate specific illustrative 
examples relating to the determination of an 
unreviewed safety question.

•  handling of comments from outside the NRC 
while rulemaking package is being developed

The CRGR determined that it would be appropri
ate for the staff to consider any comments from 
outside the NRC received during the development 
of the rulemaking package at the same time the 
staff evaluates other public comments received in 
response to the Federal Register Notice inviting 
public comments on the rule.

•  recent Staff Requirements Memorandum on 
scope of review for the CRGR

The Committee identified several ways to better 
utilize the members’ time, including more fre
quent use of the negative consent process and 
reducing the number of dual reviews (full review 
at both the proposed and final stages).

•  proposed Generic Letter on voltage-based 
steam generator tube repair criteria

The Committee highlighted the need for greater 
emphasis in the proposed Generic Letter on 
continued development and implementation of 
better eddy current technology, data acquisition, 
and analysis techniques.

•  proposed expedited Generic Letter on BWR 
core shroud cracking

The Committee recommended that the staff (1) 
expand the scope of the inspection plan to ad
dress all shroud welds (or provide a justification 
for any exclusions) and examination methods 
utilizing the best available technology and indus
try inspection experience; (2) include their asses
sment of the BWR Owners’ Group’s efforts; (3) 
verify compliance with the structural integrity 
requirements of 10 CFR 50.55a; (4) assure, on the 
basis of estimates of risk contribution from 
shroud cracking, that shroud cracking poses a low 
risk; and (5) ask licensees to perform safety analy
ses to support continued operation of their facili
ties until the inspections are conducted.

•  proposed final Revision 3 to Regulatory 
Analysis Guidelines, NUREG/BR-0058

The Committee endorsed issuance of this revision 
to the Regulatory Analysis Guidelines subject to 
the following comments: (1) the staff make it clear 
that it is appropriate to consider voluntary actions 
by licensees in developing proposed new require
ments (although voluntary actions are not to be 
credited in base case value/impact analysis, they 
may be included in the appropriate sensitivity 
analysis), and (2) the staff include in the package 
a summary discussion of all major policy issues 
considered in this revision (e.g., status of the large 
release guidelines issue, and treatment of the 
averted off-site costs).

•  proposed general revision of Appendix J
The CRGR endorsed promulgation of the rule 
subject to clarifications to address the value of 
on-line monitoring and possible credit that could 
be given in terms of leakage testing requirements 
for its use, and how significantly increased leak
age rates can produce only marginal effects on the 
estimated accidental doses.
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•  proposed branch technical position on 
concentration averaging and encapsulation 
of low-level waste

The CRGR obtained industry cost estimates for 
implementing the proposed action because these 
were not provided in the package. The Committee 
recommended clarifications to the discussion of 
concentration averaging over containment volume 
in mixed waste packaging that reduced projected 
costs by a factor of 2 (from $1.5 billion to $750 
million). The Committee also recommended to the 
EDO that attention be given to full coordination 
of this issue with other related policy issues (e.g., 
implementation of the Decommissioning Rule) to 
ensure Commission awareness of, and involve
ment in, any necessary policy development.

•  proposed NRR procedures to implement 
selected Standard Technical Specifications

Based on discussions at the meeting, the Commit
tee identified several ways for efficient handling of 
applications for license amendments to incorpo
rate Technical Specifications improvements.

•  Supplement 2 to NUREG-0654 (Revision 1) 
to provide guidance for the development, 
review, and approval of radiological emer
gency preparedness information and plans 
submitted with early site permit applications 
under Subpart A of 10 CFR Part 52

The Committee endorsed the issuance of the 
proposed guidance and recommended to the staff 
the following clarifying revisions: (1) make it clear 
that the proposed supplement does not completely 
replace the existing emergency planning require
ments for the affected facilities, and (2) include 
any necessary modifications to ensure consistency 
with the usage and implementation of the terms 
“should” and “shall.”

•  Safety Evaluation Report (SER) on BWR 
Owners Group Topical report (NEDO- 
32991), “System Analysis for Elimination of 
Selected Response Time Testing Require
ments”

The Committee endorsed the SER subject to 
substantial revision. In particular, the Committee 
recommended that the staff eliminate any implica
tions that 5 seconds has been specifically proven 
to be a time delay that is detectable when con

ducting other surveillance tests, and make it clear 
that the determination that response time testing 
is not needed is based principally on the conclu
sion that other testing, such as calibration testing, 
can detect response time degradation that might 
occur.

•  final rule to add the standardized NUHOMS 
horizontal modular storage system to the list 
of approved spent fuel storage casks in 10 
CFR 72.214

The Committee recommended to the staff the 
following revisions: (1) place more emphasis on 
experience accumulated with similar casks in use 
under facilityspecific licenses; (2) provide addi
tional flexibility to the licensees with respect to 
temperature monitoring during the initial period; 
and (3) evaluate the endorsement of ACI-34-85 in 
leu of ACI-34-80, which is currently approved by 
Regulatory Guide 3.60, to determine if that consti
tutes a backfit.

•  final Generic Letter and NUREG-1482, 
“Guidelines for Inservice Testing at Nuclear 
Power Plants”

The Committee recommended numerous changes 
in the package to clarify that issuance of this 
guidance does not constitute approval of any new 
NRC positions to be imposed on licensees, and 
that the plant-specific application of this guid
ance by licensees is purely voluntary.

•  proposed Supplement to Generic Letter 
88-20 to modify some seismic provisions 
applicable to licensees’ conduct of the Indi
vidual Plant Examination for External 
Events (IPEEE) review for their facilities

The CRGR recommended changes to the package 
to clarify that the recent observations of cracks 
associated with reactor internals is not yet re
solved and this matter is being evaluated sepa
rately both as an operating issue (within design 
basis) and with respect to severe accident implica
tions (i.e., beyond design basis); and that no 
response is required from licensees who do not 
wish to voluntarily modify their previously com
mitted seismic IPEEE programs.

•  10 CFR 50.54(f) letter on Thermo-Lag
The Committee recommended revisions to make 
clear the staff’s decision to separately pursue

NUREG-1272, Section 9 58



CRGR

seismic issue petitions (i.e., how degraded Ther
mo-Lag materials will respond to seismic motion) 
raised under the provisions of 10 CFR 2.202.

•  proposed Generic Letter on pressure locking 
and thermal binding of gate valves

The Committee endorsed this generic action 
subject to various comments.

•  proposed revisions to 10 CFR Part 26, “Fit
ness for Duty”

The Committee endorsed this rule for issuance, 
subject to several comments. During a discussion 
on this rule at the CRGR meeting, the staff indi
cated that some of the proposed amendments 
would not meet the test of the Backfit Rule 
(50.109), thus it was recognized that the Commis
sion would have to endorse an exception to this 
rule for these amendments to be issued. The 
Committee noted that the staff had considered 
and rejected the use of the qualitative factors 
outlined in Attachment 3 of the CRGR Charter, 
Revision 6, although the Fitness for Duty Rule 
was specifically cited as one of the examples 
where qualitative arguments could be and have 
been used.

•  CRGR charter requirements and the rule- 
making process improvements discussed in 
SECY-94-141 and the associated Staff 
Requirements Memorandum, date June 
28,1994

•  discussion with NMSS Director on CRGR 
review of nuclear materials items

The CRGR discussed possible expansion of the 
CRGR review scope to include proposed new 
requirements, in the nuclear materials area. NMSS 
indicated that the Committee’s perspective and 
advice on structural, electrical, and mechanical 
aspects of the regulation of spent fuel and waste 
storage/transportation operations, and on the 
systems aspects of low-enriched uranium fuel 
fabrication facilities could be helpful. It was also 
suggested that, with regard to proposed new 
requirements that are risk- and/or performance- 
based, the Committee can provide a useful inde
pendent assessment of under- or over-regulation 
in the nuclear materials area.

The Committee agreed to review, on a 1 year trial 
basis, selected nuclear materials issues at the 
request of the NMSS Director or the EDO. Spe
cifically, the Committee will assess the value 
added by CRGR reviews, and based on that 
assessment will make appropriate recommenda
tions to the EDO regarding continuation of the 
review of nuclear materials issues.

•  proposed final Regulatory Guide (DG-1023) 
on charpy upper shelf energy less than 50 lbs

The Committee complimented the staff on its 
efforts and recommended several minor changes 
to the text.

•  proposed rule on reporting of risk-signifi
cant reliability and availability data

In its review of the proposed new generic require
ments, the Committee continued to give emphasis 
to less prescriptive, performance-based and 
riskinformed regulations. Consistent with this 
approach, the Committee gave a high priority to 
the review of the Reliability/Availability Data 
Rule and later review of the accompanying Regu
latory Guide.

•  briefing on steam generator tube cracking at 
Maine Yankee

The Committee offered suggestions on the work
ing draft of the Generic Letter regarding points 
which needed emphasis or clarification. TTie 
Committee emphasized that the staff should, after 
evaluation of the nondestructive test data is com
plete, clearly indicate whether the test indications 
noted in the Maine Yankee inspections were due 
primarily to the sensitivity of the test method or 
to the rapid crack growth. The staff should also 
clarify whether or not the continued use of the 
rotating pancake coil (RPC) probe, and plugging 
of steam generator tubes when circumferential 
cracking is first indicated by RPC inspections, is 
acceptable. The Committee also noted that, re
gardless of the approach used to address the 
concerns raised by the steam generator tube 
circumferential cracking experience at Maine 
Yankee, the clearly stated objective should be that 
NRC staff know the threshold sensitivity of the 
measurement with respect to crack growth, the 
crack growth rate based on comparison of the 
cycle-to-cycle inspections, and why it is safe to 
operate to end-of-cycle. The urgent Generic
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Letter on the subject was later issued without 
additional CRGR review.

•  final rule (10 CFR 50.36) to codify the Tech
nical Specifications Improvement Program 
criteria

The Committee endorsed the proposed amend
ment subject to several modifications and clarifi
cations to the proposed text. The Committee felt 
that the staff’s intended use of PRA results to 
include or exclude items from Technical Specifica
tions (TS) was too restrictive. The Committee 
specifically noted that probabilistic analyses have 
been the bases of a number of proposals brought 
to the CRGR regarding elimination or relaxation 
of TS surveillance requirements, and that a re
strictive interpretation and application of Criteri
on 4 seemed inconsistent with previous actions by 
the staff. In addition, the Committee suggested 
that the four proposed criteria should be used as 
a set and not individually to include or exclude 
items from the TS.

•  briefing on proposed revision to 10 CFR 
Part 70

The CRGR review of the planned revision of 10 
CFR Part 70 was done at the Commission’s direc
tion. The Committee suggested that it might be 
useful for the staff to concentrate on the “core” 
sections of the proposed rule that are directed to 
the large nuclear materials processing facilities 
and address that portion of the rulemaking pack
age on a priority basis.

The discussion at this meeting with the staff was 
especially useful to the CRGR in the light of the 
forthcoming meeting with the licensee and the 
tour of the Westinghouse Columbia Fuels facility 
by the Committee members and the CRGR staff. 
Based upon the candid dialogue with the licensee 
during the site visit, the Committee provided 
valuable insights and feedback to the NMSS 
management.

•  final rule to incorporate Subsections IWE 
and IWL of the ASME Boiler and Pressure 
Vessel Code into 10 CFR 50.55a

In the CRGR review of the proposed final rule 
revising 10 CFR 50.55(a) to incorporate contain
ment inspection provisions (Subsections IWE/ 
IWL) of Section XI of the ASME Code, the Com

mittee and the CRGR staff’s input contributed 
significantly to resolution of issues raised by the 
Office of General Counsel concerning the proper 
use of the compliance exception. The outcome will 
be reflected in the revised generic guidance to the 
staff.

•  proposed Generic Letter on inadequate 
testing of safety-related logic circuits

The CRGR recommended that the staff consider 
developing a standard practice for enforcement 
actions against licensees for inadequate testing of 
safetyrelated logic circuits while performing the 
actions requested in this Generic Letter.

•  urgent Generic Letter on circumferential 
cracking of steam generator tubes (issued 
prior to CRGR review)

As noted previously, the Committee had provided 
significant comments on a working draft of the 
Generic Letter during the staff’s briefing on 
Maine Yankee steam generator tube circumferen
tial cracking.

•  proposed urgent Generic Letter on reactor 
pressure vessel structural integrity (issued 
without public comment)

The Committee agreed with the staff’s position 
that the provisions of the proposed Supplement to 
Generic Letter 92-01 did not impose any new 
requirements or modify existing requirements, 
and it is only a request for information under 10 
CFR 50.54(fy The Committee’s approval was 
subject to several clarifying comments.

•  discussion with OGC on Compliance and 
Adequate Protection exceptions to the Back- 
fit Rule (50.109) and 50.54(f) information 
requests

The staff benefitted from the CRGR’s discussion 
with OGC staff on Compliance and Adequate 
Protection exceptions to the Backfit Rule (50.109), 
and the ensuing guidance for future generic ac
tions pertaining to information requests (50.54(f)). 
The Committee and the CRGR staff’s input 
contributed significantly to resolution of issues 
raised by OGC concerning the proper use of the 
Compliance exception. The outcome will be re
flected in the revised generic guidance to the staff.

•  proposed final Generic Letter on voltage- 
based repair criteria for Westinghouse steam
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generator tubes with outer diameter stress 
corrosion cracking

The CRGR endorsed these generic actions subject 
to various editorial and clarification comments.

•  proposed final rule and Regulatory Guide on 
reactor pressure vessel annealing

The CRGR supported the staff’s action to pro
ceed with the issuance of the final rule and the 
accompanying regulatory guide, subject to various 
comments. The Committee noted that one aspect 
of this rule for which backfit considerations re
ceived some attention at the proposed rule stage 
was the subject of the use of nuclear heat for 
hydrostatic pressure and leak testing in BWRs. At 
the final rule stage, this issue was raised again.
The Advisory Committee on Reactor Safeguards 
recommended that the staff do a risk assessment 
of this. In light of this recommendation, the 
CRGR deferred any additional recommendations 
on this issue.

•  proposed Bulletin and Revision 2 to Regula
tory Guide 1.82 on post-LOCA ECCS 
strainer plugging

The CRGR endorsed the generic actions subject 
to various comments. The Committee asked the 
staff to do the following: (1) modify the text of the

bulletin to include that the staff has reasonable 
confidence that the interim actions taken in re
sponse to previous bulletins are adequate in 
assuring public health and safety, and to provide 
rationale for long-term continued operation until 
the final actions are completed; (2) acknowledge 
the ongoing industry efforts; (3) address uncer
tainties in the analysis, as no guidance currently 
exists in the Regulatory Guide; and (4) provide 
estimates of the costs associated with the re
quested actions.

•  briefing by NRR staff on reexamination of 
the Oconee station emergency electrical 
distribution system

The EDO requested that the Committee give an 
independent assessment of the Oconee station 
emergency electrical distribution system. The 
Acting CRGR Chairman and the CRGR staff 
visited the Oconee station as part of this review. 
This effort continues.

•  proposed amendments to 10 CFR 26 -  
Fitness for Duty Rule

The CRGR review of this rule highlighted the 
question of separating proposed relaxations from 
proposed bac^its, if necessary, in order to pro
ceed with implementation of clearly justified 
relaxations.
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10 International Exchange of Information

The growing use of nuclear power throughout the 
world, and the recognition of the worldwide im
pact of a major nuclear event in any country, led 
to the development of cooperative agreements by 
which information on operating nuclear power 
plant events is shared by the international com
munity. After the accident at Three Mile Island 
Unit 2 in 1979, international agencies developed 
the Incident Reporting System (IRS) for the 
exchange of information on events of particular 
safety significance. Consistent with this spirit of 
international cooperation, AEOD continued its 
efforts to maintain and improve the exchange of 
information on operational experience with the 
international community. These efforts have 
provided valuable data for AEOD studies and for 
support for regulatory actions.

10.1 The Incident Reporting System
The Incident Reporting System is a cooperative 
program of the Organization for Economic Coop
eration and Development’s Nuclear Energy 
Agency (O E C D /N ^ ) and the International 
Atomic Energy Agency (IAEA) of the United 
Nations. The U.S. and 13 other countries (Bel
gium, Canada, Finland, France, Germany, Italy, 
Japan, Mexico, the Netherlands, Spain, Sweden, 
Switzerland, and the United Kingdom) are mem
bers of the NEA. The NEA member countries 
and the IAEA member countries submit reports 
of operational experience that may be applicable 
to other nuclear power plants. This broadens the 
operational experience database to include all 
nuclear power programs except that of Taiwan. 
The reports are maintained in a database and 
distributed to all member states.

In 1994 and FY 95 AEOD prepared and sub
mitted 45 IRS reports. These reports addressed 
individual operational events and various generic 
concerns which were identified within the U.S. 
operational experience feedback program. The 
reports were based primarily on LER information 
that resulted in generic communications to U.S. 
nuclear power plant licensees in the form of NRC 
Information Notices, Bulletins, and Generic Let
ters. The report topics included a steam generator 
tube rupture, a jet pump hold-down beam failure.

a turbine building fire and concurrent station 
blackout, a reactor coolant system blowdown 
event, the reliability of safety related steam tur
bine-driven standby pumps, blockage of emergen
cy core cooling system strainers, pressure locking 
and thermal binding of gate valves, and com
puter-based digital system failures.

AEOD also reviews and disseminates within the 
NRC reports of selected foreign reactor events of 
particular interest to the staff regulating the U.S. 
program. It identifies significant foreign events 
that could be applicable to U.S. plants and pro
vides reports of these events to interested parties 
within the NRC. In 1994 and FY 95 AEOD re
ceived and reviewed approximately 110 IRS re
ports from foreign countries.

1989 the NRC and the OECD finalized an agree
ment whereby the NRC assumed responsibility for 
managing and operating the NEA IRS database. 
AEOD carries out this function through a con
tract with the Oak Ridge National Laboratory 
(ORNL). This effort includes the processing of all 
IRS reports received from the NEA and quarterly 
transmittals of multiple copies of a computerized 
update of the database to the NEA and the IAEA 
for further distribution to their member countries.

10.2 International Support Activities
As part of NRC’s overall international program, 
AEOD exchanges information and ideas on a 
variety of topics of international interest. For 
example, the AEOD staff provided assistance to 
foreign countries, to the NEA, and to the IAEA 
in a number of safety-related areas, including 
plant ageing, emergency response, operating 
experience feedback, turbine hall fires, probabilis
tic safety assessment, and common cause failures. 
AEOD is also the principal U.S. technical repre
sentative on reactor operating experience to the 
NEA’s Committee on the Safety of Nuclear Instal
lations’ (CSNI) Principal Working Group 1 
(PWG-1), “Operating Experience and Human 
Factors.”

At the 13th annual meeting of PWG-1 in 1994, 
members again addressed their concern over the 
decreased reporting rate to the IRS. The prelimi
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nary results of a comparison between IRS and 
World Association of Nuclear Operators (WANO) 
reporting was presented. The WANO reports are 
more concerned with reliability and human fac
tors problems, while the IRS reports concentrate 
more on safetyrelated problems. Because of this 
and other differences between the two systems, it 
was considered premature to draw any conclu
sions. It was agreed to continue the study in more 
detail.

It was reported that the short term database 
improvement software was completed. The new 
software package, which combines the input 
program used by the IAEA in its own database 
with the retrieval program used in the IRS data
base, was sent to ORNL. The use of the new 
program will be discussed at a later date. IAEA 
staff then presented the status of the long term 
improvement project, the Advanced IRS (AIRS), 
being developed at the IAEA. This system will 
offer full text search capabilities and other en
hancements. It was agreed that the IAEA will 
concentrate on the development of AIRS while 
the NEA will continue to collect and distribute to 
participating countries, through ORNL, events 
reported to the IRS.

Also at this PWG-1 meeting, progress reports 
were presented on a task to analyze, predict, and 
prevent common cause failures (CCFs) due to 
human factors, and a study of the evidence of 
aging effects on safety-related components. The 
U.S. is participating in an international effort to 
exchange CCF data and analysis techniques, and 
is contributing to and coordinating input from 
various countries for the report on aging effects.

The 1995 annual meeting of PWG-1 was held in 
September at OECD Headquarters in Paris, 
France. The participants agreed to drop the target 
value of 0.5 events reported to the IRS per reactor 
year and to instead consider the safety signifi
cance of and the lessons learned from events. 
Members are generally satisfied with the quality 
of the IRS reports, although more attention could 
be given to the human factors in events.

The report of the study of common cause failures 
(CCFs) due to human factors identified human 
factors-related CCFs of safety significance, in

cluding actual or potential degradation pf defen
se-in-depth due to human actions. A proposal to 
issue the report was approved. In the study of the 
effects of aging it was determined that, with few 
exceptions, active components generally do not 
present a significant aging problem where mainte
nance and modification strategies are effective. A 
proposal to issue this report was also approved.

AEOD is a participant in the Expert Group on 
Nuclear Emergency Matters. This group was 
established by the Committee for Radiation 
Protection and Public Health in 1989 to improve 
the quality of national and international nuclear 
emergency arrangements. Since then, the Expert 
Group has sponsored a series of international 
tabletop exercises in sixteen countries, three 
workshops on specific issues identified during 
those exercises, and is in the process of planning 
for another series of international exercises. The 
NRC has been an active participant in each of 
these activities, all of which mesh with areas 
currently being worked on in this country.

The Expert Group is now planning for the Second 
International Nuclear Emergency Exercise 
(INEX2). INEX2 will be a series of regional 
exercises where one country has the accident and 
the other participating countries and the Interna
tional Atomic Energy Agency will receive notifica
tion of the emergency and respond following their 
country’s emergency plan. The exercises, called 
command post exercises, will take place using real 
nuclear plants and actual emergency centers and 
communications in real time. Canada will host the 
North American INEX2 in November 1997, and 
U.S. Federal and State organizations will respond 
using applicable plans. Canada and the U.S. 
expect INEX2 to be the test for several projects 
that have been undergoing revision or develop
ment within the Canada/U.S. working group, 
including a bilateral agreement for cooperation 
and assistance during nuclear emergencies that is 
being developed. Both the U.S. and Canada will 
exercise new Federal plans for the first time 
between countries in this exercise.

10.3 Lisbon Initiative Activities
AEOD is assisting Russia and Ukraine in the 
development of their own capabilities to respond 
to nuclear power plant emergencies.The staff is
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working with their counterparts of the Federal 
Nuclear and Radiation Safety Authority of Russia 
and the Ministry for Environmental Protection 
and Nuclear Safety of Ukraine. AEOD is helping 
the regulatory authorities in each country to 
establish reliable emergency communications with 
each site, to prepare response plans and proce
dures, and to provide equipment for a basic but 
functional emergency response center. The staff 
will also train Russian and Ukrainian personnel to 
prepare, conduct, and evaluate exercises so that 
they will be able to test and improve their capabil
ities. When these tasks are completed, each coun
try will have an emergency operations center at 
regulatory headquarters in Moscow and Kiev, 
good voice and data communications with each 
nuclear power plant, emergency plans and proce
dures, essential technical tools and equipment, 
and agreements for coordination with other re
sponse organizations. They will also have the 
skills, handbooks, and experience needed to 
maintain, exercise, and continually improve their 
response capabilities after U.S. assistance ends. 
This effort is expected to be completed in 1997. 
The work is being coordinated with related assis
tance provided through other agencies of the 
United States Government, other governments, 
and international organizations.

The most difficult technical challenge is to pro
vide good communications with each nuclear 
power plant to supplement existing but unreliable 
telephone systems. Uncertainties in both countries 
forced AEOD to first install a prototype radio
computer system at two plants and headquarters 
in Russia to help determine what would work best 
under real conditions. Testing and modifications 
are continuing in order to determine final specifi
cations for radio or other equipment to be in
stalled at all sites in both countries. In the mean
time, Russian and Ukrainian regulators are 
drafting key documents (concepts of emergency 
operations, plans, and procedures) and beginning 
to develop emergency response centers. Though 
based somewhat on U.S. documents, the docu
ments reflect specific and unique situations in 
their respective countries. AEOD is coordinating 
its activities with those of the Department of

Energy and those of other countries and organiza
tions such as the United Kingdom, France, and 
the European Community.

AEOD is also assisting Ukraine in establishing an 
incident reporting and operating experience feed
back system. This system includes strategies for 
data collection, events analysis and evaluation, 
regulatory response to events, and experience 
feedback to nuclear plants as well as information 
exchange between countries of the former Soviet 
Union with similar reactors. The Ukrainian effort 
is well underway. Four information exchange 
sessions and meetings have taken place. Training 
was provided by Idaho National Engineering 
Laboratory under contract to the NRC in Septem
ber and October 1995 in the areas of probabilistic 
risk assessment of operating events and NRC 
performance indicators. Additional training in the 
areas of equipment and human performance 
reliability is being planned. Similar efforts with 
Russia are being explored.

10.4 Limited Participation in the
International Nuclear Event Scale

Since December 1992, the NRC has participated 
in a limited manner in the International Nuclear 
Event Scale (INES). The INES is a ranking sys
tem that is used to promptly and consistently 
communicate to the public the safety significance 
of reported events at nuclear installations world
wide. It was designed by an international group of 
experts convened jointly by the International 
Atomic Energy Agency and the Nuclear Energy 
Agency. The international scale is currently in use 
in 54 countries throughout the world.

The NRC limits its participation in the INES to 
rating only events at nuclear power plants that are 
classified as an Alert or higher on the emergency 
response scale used in the United States. After a 
trial period of more than two years, the NRC 
decided to continue indefinitely its limited partici
pation in the INES. Table 10.1 is a summary of 
the events at power reactors in 1994 and FY 95 
for which INES reports were submitted.
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Table 10.1 U.S. Events Reported on the International ocale in 1994 and FY 95

Plant Name 
(Type)

Event
Date

INES
Level*

U.S. Emergency 
Classification

Event
Description

Waterford 3 
(PWR)

3/19/94 Out of 
scale

Alert Toxic gas release near 
plant site

Salem 1 
(PWR)

4/7/94 1 Alert Plant transient induced 
by debris in circ water
^stem

Robinson 2 
(PWR)

6/6/94 Out of 
scale

Alert Minor fire on emergency 
diesel exhaust manifold

Robinson 2 
(PWR)

2/13/95 Out of 
scale

Alert Release of a toxic gas 
in the auxiliary building

Waterford 3 
(PWR)

3/25/95 Out of 
scale

Alert Ammonia release at a 
nearby chemical facility

Robinson 2 6/20/95 Below Alert Reactor coolant system
(PWR) 6/20/95 scale leakage in excess of 50 

gallons per minute due to a 
charging pump relief valve 
failure

Waterford 3 
(PWR)

7/20/95 Below
scale

Alert Ammonia release at a 
nearby chemical facility

* Events are classified on a scale of seven levels. The lower levels (1-3) are termed incidents and the 
upper levels (4-7) accidents. Events which have no safety significance are classified as below scale/level 0 
and are termed deviations. Events which have no safety relevance are termed “out of scale.”
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Appendix A-1

Performance Indicator Program and Data

Introduction

The NRC program for monitoring Performance 
Indicators (FIs) for operating commercial nuclear 
power reactors includes the following eight 
indicators: (1) the number of unplanned 
automatic scrams while a reactor is critical,
(2) the number of selected safety system 
actuations, (3) the number of significant events,
(4) the number of safety system failures, (5) forced 
outage rates, (6) the number of equipment forced 
outages per 1000 commercial critical hours, (7) the 
collective radiation exposure per plant, and 
(8) cause codes.

The data for significant events are provided by 
the NRC’s Office of Nuclear Reactor Regulation 
(NRR), and the data for collective radiation 
exposure are obtained from the Institute of 
Nuclear Power Operations (INPO). The data for 
cause code trends are obtained from the Sequence 
Coding and Search System database maintained 
at the Oak Ridge National Laboratory (ORNL). 
The data for the remaining five Pis are obtained 
from Trends and Patterns databases maintained 
at the Idaho National Engineering Laboratory 
(INEL).

This appendk provides the background of the 
development of the PI program and the 
definitions of the Pis. It also provides tables 
containing PI data for 1994 and 1995 and a listing 
of the significant events that occurred during 
those years. The data are complete through 
calendar year 1995. However, the data for the 
fourth quarter of 1995 have not been through the 
PI program quality assurance process. While the 
data are believed to be substantially correct, they 
are subject to revision at a later date.

Background

Since May 1986, an interoffice task group has 
worked to develop an NRC program for using 
quantitative indicators of nuclear power plant 
safety performance. In July and August of 1986,

the group conducted a trial program for 50 
operating plants, testing 17 prospective 
performance indicators. For the most part, this 
trial program used data through calendar year
1985. The group then selected eight performance 
indicators as candidate Pis for initial 
implementation. After considering industry 
comments, the staff deleted one of the candidate 
Pis, the corrective maintenance backlog.

In October 1986, the NRC prepared a prototype 
report by expanding the trial program to include 
data for the first half of 1986 on 100 operating 
reactors. The staff discussed the recommended 
program, the task group report, and the prototype 
report in a Commission paper designated 
SECY-86-317, “Performance Indicators,” dated 
October 28, 1986. The staff briefed the 
Commission on the recommended program in 
November 1986. The Commission approved the 
implementation of the program in December
1986, instructing the staff to delete the enforce
ment action index from the set of indicators. 
Beginning in February 1987, the AEOD staff 
provided quarterly PI reports to the Commission 
and to NRC senior managers. From March 1993 
to September 1995 PI reports were issued 
semiannually, in June and December, with data 
through March and September respectively. The 
reports are now published annually in December 
with data through September. Reports are also 
placed in the NRC’s Public Document Room. 
Beginning with the PI report for the fourth 
quarter of calendar year 1989, the staff has 
routinely provided plant-specific information 
extracted from each PI report to licensee 
managers.

The Commission approved the use of cause code 
trends in the PI report in SECY 89-211, dated 
August 10, 1989. At that time, the Commission 
did not approve the use of cause code deviations, 
but instructed the staff to assess the validity of 
comparing plants to their NSSS average, in light 
of plant-to-plant variations within NSSS groups. 
Early in the effort to develop suitable peer groups 
for comparison of plant performance, it was 
found that a plant’s operating phase could also
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have an effect on the occurrence of reportable 
events. To address this issue, the staff initiated a 
study to identify phases of operation in which the 
frequency of reportable events varies significantly. 
The result was the development of the operational 
cycle/peer group methodology. An interoffice task 
group was formed and a trial program imple
mented in 1992 to assess the proposed changes. 
This enhancement to the PI program was sent to 
the Commission for approval in SECY-92-425 
“Performance Indicator Program—Peer Group 
and Operating Cycle Phase Enhancements”, 
dated December 23,1992.

Definitions of the Indicators

Automatic Scrams While Critical

This indicator is the number of all unplanned 
automatic scrams that occur while the reactor is 
critical. A reactor scram means any actuation of 
the reactor protection system that results in 
control rod motion. The PI program also monitors 
the number of automatic scrams that occur while 
the reactor is critical at power levels equal to or 
below 15 percent power and the number of 
automatic scrams per 1000 critical hours that 
occur while the reactor is above 15 percent power.

Safety System Actuations

This indicator is the number of manual and 
automatic actuations (including safety system 
logic actuations) of certain emergency core 
cooling systems (ECCSs) plus actuations of the 
emergency ac power systems that were caused by 
loss of power to a vital bus.

For pressurized-water reactors, only actuations of 
the high-pressure injection system, low-pressure 
injection system or safety injection tanl« are 
counted. For boiling-water reactors, only 
actuations of the high-pressure coolant injection 
system, the low-pressure coolant injection system, 
the high-pressure core spray system, or the 
low-pressure core spray system are counted. 
Actuations of the reactor core isolation cooling 
system are not counted.

Significant Events
This indicator is the number of events that the 
NRC staff identifies as meeting certain selection 
criteria. Examples of these events include the 
degradation of important safety equipment; an 
unexpected plant response to a transient or a 
major transient itself; a reactor trip with 
complications; or a degradation of fuel integrity, 
the primary coolant pressure boundary, or 
important associated structures.

Safety System Failures
This indicator includes any event or condition 
that could prevent the fulfillment of the safety 
function of structures or systems. The AEOD 
staff monitors 26 safety systems, subsystems, and 
components for this indicator. If a system consists 
of multiple redundant subsystems or trains, 
failure of all trains constitutes a safety system 
failure. Failure of one of two or more trains is not 
counted as a safety system failure.

Forced Outage Rate
This indicator is the number of forced outage 
hours in a period divided by the sum of the 
forced outage hours and the generator on-line 
hours. This indicator is used only for plants that 
are in commercial operation.

Equipment-Forced Outages per 1000 
Commercial Critical Hours
This indicator is the number of forced outages 
caused by equipment failures per 1000 critical 
hours of commercial reactor operation. It is the 
inverse of the mean time between forced outages 
caused by equipment failures. This indicator is 
used only for plants that are in commercial 
operation.

Collective Radiation Exposure
This indicator is the total radiation dose accumu
lated by unit personnel. Prior to the third quarter 
of 1992, all multi-unit sites except Indian Point 
and Millstone reported site total values, which 
were divided by the number of units at the site to 
obtain unit values. Since that time some multi
unit sites have reported individual unit values.

Cause Codes
This indicator captures the plant’s number of 
administrative control problems; licensed operator
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errors; other personnel errors; maintenance electronic piece-part or environmentally related
problems; design, construction, installation, or failures,
fabrication problems; and miscellaneous
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Table A -l.l Number of Automatic Scrams While the Reactor Was Critical—Quarterly PI Data

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Arkansas 1 0 1 0 0 0 1 1 0
Arkansas 2 0 0 0 0 0 0 2 0
Beaver Valley 1 0 1 1 0 0 0 0 0
Beaver Valley 2 0 1 0 0 0 0 1 0
Big Rock Point 0 0 0 0 0 0 0 1

Braidwood 1 0 0 1 0 0 1 0 0
Braidwood 2 0 1 1 0 0 0 0 0
Browns Ferry 1 0 0 0 0 0 0 0 0
Browns Ferry 2 0 2 0 1 2 0 1 0
Browns Ferry 3 0 0 0 0 0 0 0 0

Brunswick 1 0 0 0 0 0 0 2 0
Brunswick 2 0 0 0 0 0 0 0 0
Byron 1 0 0 1 0 0 0 0 0
Byron 2 0 0 1 0 0 0 0 0
Callaway 0 0 0 0 0 1 1 0

Calvert Cliffs 1 1 1 1 0 0 0 0 0
Calvert Cliffs 2 1 0 2 1 2 0 0 0
Catawba 1 1 0 0 0 0 0 0 0
Catawba 2 0 0 2 1 1 1 0 0
Clinton 1 0 0 0 0 0 0 0 0

Comanche Peak 1 1 0 0 1 0 1 0 1
Comanche Peak 2 0 1 0 0 0 1 0 1
Cook 1 0 0 0 0 0 0 1 0
Cook 2 1 0 1 1 1 0 3 0
Cooper Station 1 0 0 0 0 0 0 0

Crystal River 3 0 0 0 0 0 0 0 0
Davis-Besse 0 0 0 0 0 0 0 0
Diablo Canyon 1 0 0 0 1 0 0 1 0
Diablo Canyon 2 0 0 0 1 0 0 0 0
Dresden 2 0 0 0 0 0 0 0 0

Dresden 3 0 0 1 0 1 1 1 0
Duane Arnold 0 0 0 0 0 1 0 0
Farley 1 0 0 0 0 1 1 0 0
Farley 2 0 0 0 2 0 1 0 1
Fermi 2 0 0 0 0 0 2 0 0

FitzPatrick 0 0 0 0 0 0 1 0
Fort Calhoun 1 0 0 0 0 0 1 0
Ginna 0 1 0 0 0 0 0 0
Grand Gulf 0 0 0 1 1 0 4 0
Haddam Neck 1 0 0 0 0 0 0 0
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Table A -l.l Number of Automatic Scrams While the Reactor was Critical—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 0 0 0 0 0 0 0 2
Hatch 1 1 0 0 1 0 0 0 0
Hatch 2 0 0 1 0 0 1 0 0
Hope Creek 0 1 2 2 0 0 0 0
Indian Point 2 0 0 0 0 1 1 0 0

Indian Point 3 0 0 0 0 0 0 0 0
Kewaunee 0 0 0 0 0 1 1 0
LaSalle 1 0 0 2 1 0 0 1 0
LaSalle 2 1 1 1 1 0 0 0 0
Limerick 1 0 0 0 0 1 0 0 0

Limerick 2 0 0 0 1 1 0 2 0
Maine Yankee 0 1 0 0 0 0 0 0
McGuire 1 0 1 0 0 0 0 0 1
McGuire 2 0 0 0 0 0 0 0 0
Millstone 1 0 0 0 0 0 0 0 0

Millstone 2 0 0 0 0 0 0 0 0
Millstone 3 0 0 0 0 0 0 0 0
Monticello 0 2 0 0 0 0 0 0
Nine Mile Pt. 1 0 2 1 1 0 1 0 0
Nine Mile Pt. 2 1 0 0 0 0 0 0 0

North Anna 1 0 0 0 0 1 0 0 0
North Anna 2 1 0 0 0 0 0 0 1
Oconee 1 1 0 0 0 0 0 0 0
Oconee 2 0 1 0 1 0 1 0 0
Oconee 3 1 0 2 0 0 0 1 0

Oyster Creek 0 2 0 0 0 0 0 1
Palisades 0 0 0 0 0 0 0 0
Palo Verde 1 0 0 0 0 0 1 0 2
Palo Verde 2 0 1 0 1 0 0 1 0
Palo Verde 3 0 0 2 0 0 0 0 0

Peach Bottom 2 0 1 0 0 0 0 0 0
Peach Bottom 3 0 0 0 1 0 0 1 1
Perry 0 0 0 0 0 0 3 0
Pilgrim 0 0 1 0 0 0 0 0
Point Beach 1 0 0 0 0 0 0 1 0

Point Beach 2 0 0 0 0 1 0 0 0
Prairie Island 1 0 0 0 0 0 0 0 0
Prairie Island 2 0 0 1 0 0 0 0 0
Quad Cities 1 0 0 0 0 0 0 0 0
Quad Cities 2 0 0 1 0 0 0 1 0
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Table A -l.l Number of Automatic Scrams While the Reactor was Critical—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 0 0 1 1 0 0 0 0
Robinson 2 0 0 0 0 0 1 0 0
Salem 1 2 2 0 0 0 0 0 0
Salem 2 0 1 0 0 0 1 0 0
San Onofre 2 0 0 0 0 0 0 0 0

San Onofre 3 0 0 0 0 0 0 0 0
Seabrook 1 0 0 0 0 0 0 0
Sequoyah 1 0 1 0 1 0 1 1 0
Sequoyah 2 0 0 0 0 1 2 0 0
South Texas 1 0 0 1 0 1 0 1 1

South Texas 2 0 1 0 0 1 0 0 1
St. Lucie 1 1 2 0 1 0 0 1 0
St. Lucie 2 0 1 0 0 1 0 0 0
Summer 0 0 0 0 0 0 0 0
Surry 1 0 0 0 0 1 0 0 0

Surry 2 0 0 0 0 0 1 0 1
Susquehanna 1 0 0 0 0 0 0 0 0
Susquehanna 2 1 0 0 0 0 1 0 0
Three Mile Isl 1 0 0 0 0 0 0 0 0
Turkey Point 3 0 0 0 1 0 0 0 0

Turkey Point 4 0 0 1 1 0 0 0 0
Vermont Yankee 0 1 0 0 0 0 0 1
Vogtle 1 1 0 1 0 0 0 1 0
Vogtle 2 2 0 0 0 0 0 1 0
Wash. Nuclear 2 0 0 0 0 2 1 0 0

Waterford 3 0 1 0 0 0 1 0 0
Wolf Creek 0 0 0 0 1 0 0 0
Zion 1 0 1 1 0 0 0 0 0
Zion 2 0 0 0 0 0 0 0 0

Total 22 33 31 25 22 27 37 16
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Table A-1.2 Number of Safety System Actuations—Quarterly PI Data

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Arkansas 1 0 1 0 0 0 0 0 0
Arkansas 2 0 0 0 0 0 0 0 0
Beaver Valley 1 0 0 0 0 1 0 0 0
Beaver Valley 2 1 1 0 0 0 0 0 0
Big Rock Point 2 0 0 0 0 0 0 0

Braidwood 1 1 0 0 0 0 0 0 0
Braidwood 2 0 0 0 0 0 0 0 0
Browns Ferry 1 0 0 0 0 0 0 0 0
Browns Ferry 2 0 0 0 0 0 0 0 0
Browns Ferry 3 0 0 0 0 0 1 0 0

Brunswick 1 0 0 0 1 0 0 2 0
Brunswick 2 0 1 0 0 0 0 0 0
Byron 1 0 0 0 0 0 0 0 0
Byron 2 0 0 0 0 0 0 0 0
Callaway 0 0 0 0 0 0 0 0

Calvert Cliffs 1 3 0 0 0 0 0 0 0
Calvert Cliffs 2 2 1 0 0 0 0 0 0
Catawba 1 0 0 0 0 0 0 0 0
Catawba 2 0 0 0 0 0 0 0 0
Clinton 1 0 0 0 0 0 0 0 0

Comanche Peak 1 0 0 0 0 0 0 0 0
Comanche Peak 2 0 0 0 0 0 0 0 0
Cook 1 0 0 0 0 0 0 0 0
Cook 2 0 0 0 0 0 0 0 0
Cooper Station 1 0 0 0 0 0 0 0

Crystal River 3 0 0 0 0 1 0 0 0
Davis-Besse 0 0 0 0 0 0 0 0
Diablo Canyon 1 1 1 0 0 0 0 0 1
Diablo Canyon 2 0 0 0 0 0 0 0 0
Dresden 2 0 2 0 0 0 0 0 0

Dresden 3 1 1 0 0 0 0 0 0
Duane Arnold 0 0 0 0 0 0 0 0
Farley 1 0 0 0 0 0 0 0 0
Farley 2 0 0 0 0 0 0 0 0
Fermi 2 1 0 0 0 0 1 0 0

FitzPatrick 0 0 0 0 0 0 1 0
Fort Calhoun 1 0 0 0 0 0 0 0
Ginna 1 0 2 0 0 2 1 0
Grand Gulf 0 0 0 0 0 0 3 0
Haddam Neck 0 0 0 0 0 0 1 0
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Table A-1.2 Number of Safety System Actuations—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 0 0 0 0 0 0 0 2
Hatch 1 1 0 0 0 0 0 0 0
Hatch 2 0 0 1 0 0 1 0 0
Hope Creek 0 0 0 0 0 0 0 1
Indian Point 2 1 0 0 0 1 0 0 0

Indian Point 3 0 0 0 0 1 1 0 0
Kewaunee 0 0 0 0 0 0 0 0
LaSalle 1 0 0 0 0 0 0 0 0
LaSalle 2 0 0 0 0 1 2 0 0
Limerick 1 0 0 0 0 0 0 0 0

Limerick 2 0 0 0 1 1 0 1 0
Maine Yankee 0 0 0 0 0 0 0 0
McGuire 1 0 0 0 0 0 0 0 0
McGuire 2 0 0 0 0 0 0 0 0
Millstone 1 0 1 0 0 0 0 0 0

Millstone 2 0 1 1 0 0 0 0 0
Millstone 3 0 0 0 0 0 1 0 0
Monticello 0 0 0 0 0 0 0 0
Nine Mile Pt. 1 0 0 0 1 0 0 0 0
Nine Mile Pt. 2 0 0 0 0 0 0 1 0

North Anna 1 0 0 0 0 0 0 0 0
North Anna 2 0 0 0 0 0 0 0 0
Oconee 1 0 0 0 0 0 0 0 0
Oconee 2 0 0 0 0 0 1 0 0
Oconee 3 0 0 0 0 0 0 1 0

Oyster Creek 0 0 0 0 0 0 0 0
Palisades 0 0 0 0 1 0 2 0
Palo Verde 1 0 0 0 0 0 0 0 1
Palo Verde 2 0 0 0 0 0 0 1 1
Palo Verde 3 0 0 0 0 0 0 0 0

Peach Bottom 2 0 0 0 0 0 0 0 0
Peach Bottom 3 0 0 0 0 0 0 0 0
Perry 0 0 0 0 0 0 3 0
Pilgrim 0 0 1 0 0 0 0 0
Point Beach 1 0 0 0 0 1 0 0 0

Point Beach 2 0 0 2 0 1 0 0 0
Prairie Island 1 0 0 0 0 0 0 0 0
Prairie Island 2 0 0 0 0 0 0 0 0
Quad Cities 1 0 0 0 0 0 0 0 0
Quad Cities 2 0 0 0 0 0 1 0 0
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Table A-1.2 Number of Safety System Actuations—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 0 1 1 0 0 0 0 0
Robinson 2 0 0 0 0 0 0 0 0
Salem 1 0 1 0 0 0 0 0 0
Salem 2 0 1 0 1 0 0 0 0
San Onofre 2 0 0 0 0 0 0 0 0

San Onofre 3 0 0 0 0 0 0 0 0
Seabrook 1 0 0 0 0 0 0 0
Sequoyah 1 0 0 0 0 0 0 0 0
Sequoyah 2 1 0 0 0 0 0 0 0
South Texas 1 1 0 0 0 0 0 0 1

South Texas 2 0 1 0 0 0 0 0 0
St. Lucie 1 1 0 0 3 1 0 0 0
St. Lucie 2 0 0 0 0 0 0 0 0
Summer 0 0 0 0 1 0 0 0
Surry 1 0 0 0 0 0 0 1 0

Surry 2 0 0 0 0 0 0 1 0
Susquehanna 1 0 0 0 0 0 0 0 0
Susquehanna 2 0 0 0 0 0 0 0 0
Three Mile Isl 1 0 0 0 1 0 0 0 0
Turkey Point 3 0 1 0 0 0 0 0 0

Turkey Point 4 0 0 0 0 0 0 0 0
Vermont Yankee 0 0 0 0 0 1 0 0
Vogtle 1 1 0 0 0 0 0 0 0
Vogtle 2 0 0 0 0 1 0 0 0
Wash. Nuclear 2 0 0 1 0 0 0 0 0

Waterford 3 0 0 0 0 0 1 0 0
Wolf Creek 0 0 0 0 0 0 0 1
Zion 1 0 0 0 0 0 0 0 1
Zion 2 1 0 0 0 0 0 0 0

Total 23 15 9 8 12 13 19 9
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Table A -U  Descriptions of Significant Events for 1994

Plant Name
Event
Date

Rx
Type

NRC
Region Description of Event

Calvert Cliffs 1 07/19/94 PWR I A low steam generator level scram resulted when all 
four main turbine stop valves closed unexpectedly. 
During the transient, both power-operated relief 
valves (PORVs) lifted and a safety-relief valve (SRV) 
lifted below its setpoint and failed to fully reseat, 
causing the quench tank rupture disk to rupture.

Cooper Station 05/25/94 BWR IV Both emergency diesel generators (EDGs) were de
clared inoperable because proper load shedding was 
not achieved during surveillance testing. The cause 
was attributed to a management/quality assurance 
deficiency.

Crystal River 3 11/16/94 PWR II The makeup tank hydrogen pressure limit curve was 
nonconservative. Operation in the unacceptable re
gion of the curve at the onset of a large break loss-of- 
coolant accident (LOCA) could result in damage to 
the high pressure injection pumps due to hydrogen 
entrainment from the makeup tank.

Fort Calhoun 11/14/94 PWR IV A potential accident scenario involving a large break 
LC)CA or a main steam line break inside contain
ment could cause excessive component cooling water 
temperatures, resulting in the inoperability of both 
control room air conditioning units.

Haddam Neck 02/19/94 PWR I Both PORVs were inoperable for an extended period 
of time due to leaking diaphragms.

Haddam Neck 07/11/94 PWR I A leak from a cracked reactor coolant pump oil line 
fitting resulted in a manual scram with complica
tions. Following the scram, a feedwater regulating 
valve failed to close, a main steam safety pilot valve 
appeared to be simmering, and a fire resulted from 
the oil leak.

LaSalle 1 & 2 04/04/94 BWR III A series of occurrences involving both ventilation 
dampers and circuit breakers demonstrated mainte
nance program deficiencies.

Millstone 1 03/29/94 BWR I All six SRVs exceeded the technical specification lift 
pressure limit when tested at a laboratory. This ap
pears to be a recurring problem at Millstone 1.

Millstone 1 04/10/94 BWR I During low pressure coolant injection (LPCI) testing, 
76 inches of reactor pressure vessel inventory was 
lost. A procedural deficiency resulted in a flowpath 
from the shutdown cooling system to the A LPCI 
drywell spray header. Approximately 12,000 gallons 
of coolant sprayed into the drywell.
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Reactors—Operational Data

Table A-1.3 Descriptions of Significant Events for 1994 (cont.)

Plant Name
Event
Date

Rx
Type

NRC
Region Description of Event

Millstone 2 12/06/94 PWR I A release path existed from the enclosure building 
that would allow a direct discharge to atmosphere, 
without charcoal filtration, following a LOCA. The 
cause was a design deficiency in the hydrogen analyz
er cabinet ventilation system.

Peach Bottom 
2 & 3

08/03/94 BWR I During motor-operated valve testing, licensee staff 
failed to adequately control the positioning of an es
sential service water (ESW) valve in the return flow 
path to the ultimate heat sink. ESW was outside de
sign basis and under certain conditions would not 
have performed its safety function.

Peach Bottom 2 10/16/94 BWR I During cold shutdown, an inadvertent heatup oc
curred when operators secured one recirculation 
pump but delayed starting the other one. Reactor 
vessel head flange temperature reached 230 and 
bulk temperature reached 205 ®R

Quad Cities 1 08/29/94 BWR III During rod testing, one rod did not insert because a 
plug was installed in the exhaust port of a scram so
lenoid pilot valve. The plug had been installed during 
the recently completed refueling outage.

River Bend 09/08/94 BWR IV Following a scram, the generator did not trip on re
verse power because of a large inductive load. The 
subsequent slow bus transfer caused a loss of power 
to all condensate, feed, and recirculation pumps, and 
closure of the main steam isolation valves. The reac
tor core isolation cooling system also tripped.

Salem 1 04/07/94 PWR I A reactor trip resulted from personnel error while at 
reduced power because of intake structure clogging. 
Complications following the scram included two safe
ty injection actuations, equipment failures, and pres- 
surizer charged solid. An alert was declared.

Turkey Point 
3 & 4

11/03/94 PWR II A defect in the sequencer software rendered the 
emergency core cooling systems inoperable while 
their sequencers were in certain auto-test modes. The 
sequencers were installed in late 1991.

Wash. Nuclear 2 06/23/94 BWR IV While reassembling the reactor vessel, two underwa
ter lights fell into the vessel. One light was retrieved. 
The other light fell in the vicinity of the residual heat 
removal (RHR) pump suction. Upon restart, abnor
mal vibration and noise were noted from the pump 
and piping.
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Table A -U  Descriptions of Significant Events for 1994 (cont.)

Event Rx NRC
Plant Name Date Tbl)e Region Description of Event

Waterford 3 05/03/94 PWR IV A design change error resulted in the inoperability of 
several emergency safeguard features (ESF) ventila
tion and filtration systems. The ESF filtration unit 
heaters would not automatically re-energize after a 
loss of power. The design change was installed be
tween 10/92 and 4/93.

Wolf Creek 09/17/94 PWR IV In the first 24 hours of shutdown, operators inadver
tently drained approximately 9,200 gallons of coolant 
from the reactor coolant system (RCS) to the refuel
ing water storage tank (RWST). Tlie RCS depressu
rized from 340 psig to 225 psig, and the RWST over
flowed 650 gallons to the liquid radwaste system.
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Reactors—Operational Data

Table A-1.4 Descriptions of Significant Events for 1995

Plant Name
Event
Date

Rx
Type

NRC
Region Description of Event

Braidwood 2 02/15/95 PWR III The 1/4-inch containment penetration hydrogen sens
ing lines for the train A hydrogen monitor were 
found disconnected. During a LOCA, this unfiltered 
release path to the auxiliary building could result in 
exceeding 10 CFR 100 limits in a few hours.

Haddam Neck 03/09/95 PWR I A potential pressure locking problem was identified 
involving high pressure safety injection (HPSI) and 
low pressure safety injection valves following a 
LOCA. HPSI valves are also susceptible to locking 
after the valves are stroked during startup from low 
temperature.

Hope Creek 07/08/95 BWR I The plant entered a configuration in which shutdown 
cooling flow was unintentionally bypassing the core. 
This caused a temperature rise and pressure change, 
which resulted in an unrecognized mode change from 
cold shutdown to hot shutdown.

Limerick 1 09/11/95 BWR I A manual scram was performed after a main steam 
SRV spuriously opened and stuck open. Operation of 
an RHR pump in the suppression pool cooling mode 
was erratic because the suction line strainer was 
clogged with debris. Cooldown limits were exceeded.

Millstone 2 01/25/95 PWR I Because of nonconservative design basis analysis as
sumptions, the licensee failed on repeated occasions 
to identify the susceptibility of containment sump 
recirculation valves to pressure locking.

Salem 1 & 2 02/01/95 PWR I The ac power distribution for the solid state protec
tion system (SSPS) was susceptible to a common 
mode failure. A short in a non-safety related circuit 
could deenergize the safety related power supplies 
and prevent auto-actuations of both SSPS trains.

Salem 1 & 2 06/07/95 PWR I Recent problems involved programmatic weaknesses 
in the licensee’s ability to identify and correct condi
tions adverse to quality. Unit 1 events include the 
untimely assessment/correction of EDO, switchgear 
ventilation, and low-temperature overpressure protec
tion problems. Unit 2 events include the untimely as
sessment/correction of RHR problems.

San Onofre 2 02/16/95 PWR IV With Unit 2 shut down in mid-loop operation and 
one of two EDGs out of service for maintenance, the 
licensee did not provide adequate control of switch
yard activities.
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Table A-1.4 Descriptions of Significant Events for 1995 (cont.)

Plant Name
Event
Date

Rx
Type

NRC
Region Description of Event

South Texas 1 12/18/95 PWR IV A turbine trip/reactor trip resulted from a partial 
loss-of-offsite power. Complications following the 
scram included three control rods indicating six steps 
from the bottom and PORVs actuating three times.

Wash. Nuclear 2 04/08/95 BWR IV A control room supervisor operated a reactor water 
cleanup system bypass valve contrary to procedure. 
The supervisor then obtained shift manager concur
rence. Several days later, both personnel were re
moved from licensed duties. An Augmented Inspec
tion Team (AIT) was dispatched.

Waterford 3 06/10/95 PWR IV A reactor trip occurred with complications, including 
programmatic weaknesses in the licensee’s response 
to a switchgear fire, control of fast bus transfer de
sign, and maintenance of shutdown cooling valves.
An AIT was dispatched.
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Table A-1.5 Number of Significant Events—Quarterly PI Data

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Arkansas 1 0 0 0 0 0 0 0 0
Arkansas 2 0 0 0 0 0 0 0 0
Beaver Valley 1 0 0 0 0 0 0 0 0
Beaver Valley 2 0 0 0 0 0 0 0 0
Big Rock Point 0 0 0 0 0 0 0 0

Braidwood 1 0 0 0 0 0 0 0 0
Braidwood 2 0 0 0 0 1 0 0 0
Browns Ferry 1 0 0 0 0 0 0 0 0
Browns Ferry 2 0 0 0 0 0 0 0 0
Browns Ferry 3 0 0 0 0 0 0 0 0

Brunswick 1 0 0 0 0 0 0 0 0
Brunswick 2 0 0 0 0 0 0 0 0
BjTon 1 0 0 0 0 0 0 0 0
Byron 2 0 0 0 0 0 0 0 0
Callaway 0 0 0 0 0 0 0 0

Calvert Cliffs 1 0 0 1 0 0 0 0 0
Calvert Cliffs 2 0 0 0 0 0 0 0 0
Catawba 1 0 0 0 0 0 0 0 0
Catawba 2 0 0 0 0 0 0 0 0
Clinton 1 0 0 0 0 0 0 0 0

Comanche Peak 1 0 0 0 0 0 0 0 0
Comanche Peak 2 0 0 0 0 0 0 0 0
Cook 1 0 0 0 0 0 0 0 0
Cook 2 0 0 0 0 0 0 0 0
Cooper Station 0 1 0 0 0 0 0 0

Crystal River 3 0 0 0 1 0 0 0 0
Davis-Besse 0 0 0 0 0 0 0 0
Diablo Canyon 1 0 0 0 0 0 0 0 0
Diablo Canyon 2 0 0 0 0 0 0 0 0
Dresden 2 0 0 0 0 0 0 0 0

Dresden 3 0 0 0 0 0 0 0 0
Duane Arnold 0 0 0 0 0 0 0 0
Farley 1 0 0 0 0 0 0 0 0
Farley 2 0 0 0 0 0 0 0 0
Fermi 2 0 0 0 0 0 0 0 0

FitzPatrick 0 0 0 0 0 0 0 0
Fort Calhoun 0 0 0 1 0 0 0 0
Ginna 0 0 0 0 0 0 0 0
Grand Gulf 0 0 0 0 0 0 0 0
Haddam Neck 1 0 1 0 1 0 0 0
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Table A-1.5 Number of Significant Events—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 0 0 0 0 0 0 0 0
Hatch 1 0 0 0 0 0 0 0 0
Hatch 2 0 0 0 0 0 0 0 0
Hope Creek 0 0 0 0 0 0 1 0
Indian Point 2 0 0 0 0 0 0 0 0

Indian Point 3 0 0 0 0 0 0 0 0
Kewaunee 0 0 0 0 0 0 0 0
LaSalle 1 0 1 0 0 0 0 0 0
LaSalle 2 0 1 0 0 0 0 0 0
Limerick 1 0 0 0 0 0 0 1 0

Limerick 2 0 0 0 0 0 0 0 0
Maine Yankee 0 0 0 0 0 0 0 0
McGuire 1 0 0 0 0 0 0 0 0
McGuire 2 0 0 0 0 0 0 0 0
Millstone 1 1 1 0 0 0 0 0 0

Millstone 2 0 0 0 1 1 0 0 0
Millstone 3 0 0 0 0 0 0 0 0
Monticello 0 0 0 0 0 0 0 0
Nine Mile Pt. 1 0 0 0 0 0 0 0 0
Nine Mile Pt. 2 0 0 0 0 0 0 0 0

North Anna 1 0 0 0 0 0 0 0 0
North Anna 2 0 0 0 0 0 0 0 0
Oconee 1 0 0 0 0 0 0 0 0
Oconee 2 0 0 0 0 0 0 0 0
Oconee 3 0 0 0 0 0 0 0 0

Oyster Creek 0 0 0 0 0 0 0 0
Palisades 0 0 0 0 0 0 0 0
Palo Verde 1 0 0 0 0 0 0 0 0
Palo Verde 2 0 0 0 0 0 0 0 0
Palo Verde 3 0 0 0 0 0 0 0 0

Peach Bottom 2 0 0 1 1 0 0 0 0
Peach Bottom 3 0 0 1 0 0 0 0 0
Perry 0 0 0 0 0 0 0 0
Pilgrim 0 0 0 0 0 0 0 0
Point Beach 1 0 0 0 0 0 0 0 0

Point Beach 2 0 0 0 0 0 0 0 0
Prairie Island 1 0 0 0 0 0 0 0 0
Prairie Island 2 0 0 0 0 0 0 0 0
Quad Cities 1 0 0 1 0 0 0 0 0
Quad Cities 2 0 0 0 0 0 0 0 0
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Table A-1.5 Number of Significant Events—Quarterly PI Data (cont.)

Plant Name

Calendar Year-Quarter

94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 0 0 1 0 0 0 0 0
Robinson 2 0 0 0 0 0 0 0 0
Salem 1 0 1 0 0 1 1 0 0
Salem 2 0 0 0 0 1 1 0 0
San Onofre 2 0 0 0 0 1 0 0 0

San Onofre 3 0 0 0 0 0 0 0 0
Seabrook 0 0 0 0 0 0 0 0
Sequoyah 1 0 0 0 0 0 0 0 0
Sequoyah 2 0 0 0 0 0 0 0 0
South Texas 1 0 0 0 0 0 0 0 1

South Texas 2 0 0 0 0 0 0 0 0
St. Lucie 1 0 0 0 0 0 0 0 0
St. Lucie 2 0 0 0 0 0 0 0 0
Summer 0 0 0 0 0 0 0 0
Surry 1 0 0 0 0 0 0 0 0

Surry 2 0 0 0 0 0 0 0 0
Susquehanna 1 0 0 0 0 0 0 0 0
Susquehanna 2 0 0 0 0 0 0 0 0
Three Mile Isl 1 0 0 0 0 0 0 0 0
Turkey Point 3 0 0 0 1 0 0 0 0

Turkey Point 4 0 0 0 1 0 0 0 0
Vermont Yankee 0 0 0 0 0 0 0 0
Vogtle 1 0 0 0 0 0 0 0 0
Vogtle 2 0 0 0 0 0 0 0 0
Wash. Nuclear 2 0 1 0 0 0 1 0 0

Waterford 3 0 1 0 0 0 1 0 0
Wolf Creek 0 0 1 0 0 0 0 0
Zion 1 0 0 0 0 0 0 0 0
Zion 2 0 0 0 0 0 0 0 0

Total 2 7 7 6 6 4 2 1

17 NUREG-1272, Appendix A-1



AEOD Annual Report, 1994-FY 95

Table A-1.6 Number of Safety System Failures—Quarterly PI Data

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Arkansas 1 0 0 0 0 0 0 0 0
Arkansas 2 0 0 0 1 0 0 1 0
Beaver Valley 1 0 0 0 1 0 0 0 0
Beaver Valley 2 0 0 0 1 0 0 0 0
Big Rock Point 1 0 0 0 1 0 0 0

Braidwood 1 3 1 0 0 0 0 0 1
Braidwood 2 3 0 0 0 1 1 0 0
Browns Ferry 1 0 0 0 0 0 0 0 0
Browns Ferry 2 1 1 1 0 0 1 0 1
Browns Ferry 3 0 0 0 0 0 0 0 0

Brunswick 1 1 1 1 0 1 1 0 1
Brunswick 2 2 1 0 0 0 1 0 0
Byron 1 2 0 1 0 0 0 0 0
Byron 2 2 0 0 0 0 0 1 0
Callaway 0 0 1 0 0 0 0 0

Calvert Cliffs 1 1 0 1 0 0 0 0 0
Calvert Cliffs 2 0 0 0 0 0 1 0 0
Catawba 1 0 0 0 1 0 1 1 0
Catawba 2 0 0 0 1 0 1 1 0
Clinton 1 1 1 0 0 0 1 0 0

Comanche Peak 1 0 1 0 0 0 0 1 0
Comanche Peak 2 0 1 0 0 0 0 1 0
Cook 1 1 0 0 1 0 0 3 0
Cook 2 1 0 0 0 0 0 0 0
Cooper Station 0 2 4 2 2 0 0 2

Crystal River 3 0 0 1 2 2 0 3 2
Davis-Besse 0 0 1 0 0 0 0 1
Diablo Canyon 1 0 1 1 0 1 0 1 3
Diablo Canyon 2 0 1 0 1 0 0 1 1
Dresden 2 4 2 3 0 1 0 0 1

Dresden 3 4 1 0 0 3 4 1 1
Duane Arnold 2 0 0 1 0 0 1 2
Farley 1 0 0 0 0 0 0 2 0
Farley 2 0 0 0 0 0 0 1 0
Fermi 2 0 0 1 0 1 0 0 0

FitzPatrick 1 0 0 1 1 0 0 0
Fort Calhoun 1 0 0 1 1 0 0 1
Ginna 0 0 1 0 0 0 0 0
Grand Gulf 1 0 0 0 0 0 0 1
Haddam Neck 2 1 0 1 5 0 0 3
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Table A-1.6 Number of Safety System Failures—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 0 0 1 0 0 0 0 0
Hatch 1 0 2 0 1 0 0 2 0
Hatch 2 2 0 0 0 0 0 0 1
Hope Creek 0 0 0 1 0 2 2 1
Indian Point 2 0 0 0 0 1 0 0 1

Indian Point 3 0 2 0 2 2 0 1 2
Kewaunee 0 0 0 0 0 0 0 0
LaSalle 1 1 0 0 2 2 0 0 0
LaSalle 2 1 0 1 3 1 0 0 1
Limerick 1 0 0 0 0 0 0 1 0

Limerick 2 0 0 0 0 0 0 0 0
Maine Yankee 0 0 0 1 1 2 1 2
McGuire 1 0 0 0 0 1 0 0 0
McGuire 2 0 0 0 0 0 0 1 0
Millstone 1 2 4 1 0 0 2 2 2

Millstone 2 1 2 2 3 3 4 1 1
Millstone 3 0 0 1 0 2 2 0 0
Monticello 0 0 1 1 0 1 0 1
Nine Mile Pt. 1 0 0 0 1 1 0 0 0
Nine Mile Pt. 2 0 0 0 0 1 0 0 0

North Anna 1 0 0 0 0 0 0 0 0
North Anna 2 0 0 0 0 0 0 0 0
Oconee 1 0 0 1 1 0 0 1 1
Oconee 2 0 0 1 0 0 0 1 0
Oconee 3 0 0 1 1 0 0 1 0

Oyster Creek 0 0 3 0 0 0 1 0
Palisades 3 2 1 0 0 1 4 1
Palo Verde 1 0 0 0 0 0 1 0 0
Palo Verde 2 0 0 0 3 0 2 0 0
Palo Verde 3 0 0 0 0 0 1 0 0

Peach Bottom 2 0 0 3 0 0 0 0 0
Peach Bottom 3 1 0 3 0 0 0 1 0
Perry 2 1 0 1 0 0 0 0
Pilgrim 2 0 1 1 2 1 0 1
Point Beach 1 1 0 2 0 0 0 0 0

Point Beach 2 1 0 1 0 1 0 0 0
Prairie Island 1 0 0 0 1 0 1 0 1
Prairie Island 2 0 0 0 1 0 1 0 1
Quad Cities 1 1 1 3 2 3 0 0 2
Quad Cities 2 2 1 1 0 2 0 0 3
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Table A-1.6 Number of Safety System Failures—Quarterly PI Data (cont.)

Plant Name

Calendar Year-Quarter

94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 1 1 1 1 0 1 1 2
Robinson 2 0 2 0 1 0 0 0 0
Salem 1 0 0 2 2 1 3 3 4
Salem 2 0 0 1 3 1 1 2 4
San Onofre 2 0 0 0 0 0 0 0 1

San Onofre 3 0 0 0 0 0 0 2 1
Seabrook 0 0 0 0 0 0 0 0
Sequoyah 1 0 0 0 0 0 0 0 0
Sequoyah 2 0 0 1 0 0 0 0 0
South Texas 1 1 0 2 1 0 0 0 0

South Texas 2 1 0 0 1 0 0 0 0
St. Lucie 1 0 0 0 1 0 0 2 0
St. Lucie 2 0 0 0 0 0 0 0 1
Summer 0 0 0 0 0 0 0 0
Surry 1 0 0 0 0 0 0 0 1

Surry 2 0 0 0 0 1 0 0 1
Susquehanna 1 1 0 1 0 0 0 0 2
Susquehanna 2 2 1 0 0 0 0 0 1
Three Mile Isl 1 1 1 0 0 0 0 0 0
Turkey Point 3 0 0 0 2 1 0 2 0

Turkey Point 4 0 0 0 1 1 0 1 0
Vermont Yankee 0 0 0 4 1 1 1 0
Vogtle 1 0 0 1 0 0 0 1 0
Vogtle 2 0 0 0 0 2 0 0 0
Wash. Nuclear 2 0 1 0 2 0 0 0 0

Waterford 3 0 1 0 0 0 0 0 0
Wolf Creek 0 2 0 0 0 0 0 1
Zion 1 3 0 1 0 1 0 1 0
Zion 2 0 0 1 0 1 0 0 0

Total 64 39 56 60 53 39 55 62
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Table A-1.7 Safety System Failures

Plant Name Rx Type 1991 1992 1993 1994 1995

Arkansas 1 PWR 4 1 2 0 0
Arkansas 2 PWR 9 1 1 1 1
Beaver Valley 1 PWR 6 2 1 1 0
Beaver Valley 2 PWR 1 1 3 1 0
Big Rock Point BWR 0 2 2 1 1

Braidwood 1 PWR 2 3 2 4 1
Braidwood 2 PWR 1 2 2 3 2
Browns Ferry 1 BWR 2 1 0 0 0
Browns Ferry 2 BWR 4 3 1 3 2
Browns Ferry 3 BWR 2 1 0 0 0

Brunswick 1 BWR 6 4 1 3 3
Brunswick 2 BWR 6 5 3 3 1
Byron 1 PWR 2 1 1 3 0
Byron 2 PWR 1 1 1 2 1
Callaway PWR 1 0 3 1 0

Calvert Cliffs 1 PWR 3 1 2 2 0
Calvert Cliffs 2 PWR 2 3 2 0 1
Catawba 1 PWR 9 3 3 1 2
Catawba 2 PWR 8 3 3 1 2
Clinton 1 BWR 1 1 0 2 1

Comanche Peak 1 PWR 3 2 0 1 1
Comanche Peak 2 PWR NYL NYL 0 1 1
Cook 1 PWR 2 2 0 2 3
Cook 2 PWR 1 3 0 1 0
Cooper Station BWR 2 10 11 8 4

Crystal River 3 PWR 3 3 1 3 7
Davis-Besse PWR 0 1 1 1 1
Diablo Canyon 1 PWR 3 5 3 2 5
Diablo Canyon 2 PWR 4 4 5 2 2
Dresden 2 BWR 9 4 8 9 2

Dresden 3 BWR 6 9 7 5 9
Duane Arnold BWR 3 6 4 3 3
Farley 1 PWR 0 0 1 0 2
Farley 2 PWR 1 0 1 0 1
Fermi 2 BWR 5 3 3 1 1

FitzPatrick BWR 15 13 9 2 1
Fort Calhoun PWR 8 3 6 2 2
Ginna PWR 0 0 2 1 0
Grand Gulf BWR 0 4 6 1 1
Haddam Neck PWR 8 6 7 4 8

Footnotes a t end of table.
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Table A-1.7 Safety System Failures (cont.)

Plant Name Rx Type 1991 1992 1993 1994 1995

Harris PWR 4 0 3 1 0
Hatch 1 BWR 4 3 2 3 2
Hatch 2 BWR 1 2 4 2 1
Hope Creek BWR 5 4 4 1 5
Indian Point 2 PWR 2 1 4 0 2

Indian Point 3 PWR 2 4 13 4 5
Kewaunee PWR 3 1 2 0 0
LaSalle 1 BWR 4 3 8 3 2
LaSalle 2 BWR 3 4 6 5 2
Limerick 1 BWR 5 3 1 0 1

Limerick 2 BWR 3 8 1 0 0
Maine Yankee PWR 3 6 2 1 6
McGuire 1 PWR 10 1 6 0 1
McGuire 2 PWR 8 2 4 0 1
Millstone 1 BWR 7 8 6 7 6

Millstone 2 PWR 3 4 7 8 9
Millstone 3 PWR 6 6 4 1 4
Monticello BWR 4 2 5 2 2
Nine Mile Pt. 1 BWR 3 2 0 1 1
Nine Mile Pt. 2 BWR 1 2 3 0 1

North Anna 1 PWR 1 1 3 0 0
North Anna 2 PWR 0 2 3 0 0
Oconee 1 PWR 5 10 5 2 2
Oconee 2 PWR 6 12 6 1 1
Oconee 3 PWR 5 9 6 2 1

Oyster Creek BWR 1 1 1 3 1
Palisades PWR 1 8 4 6 6
Palo Verde 1 PWR 1 1 2 0 1
Palo Verde 2 PWR 1 1 2 3 2
Palo Verde 3 PWR 1 2 2 0 1

Peach Bottom 2 BWR 4 3 6 3 0
Peach Bottom 3 BWR 7 3 5 4 1
Perry BWR 6 5 4 4 0
Pilgrim BWR 8 4 8 4 4
Point Beach 1 PWR 2 4 4 3 0

Point Beach 2 PWR 2 2 5 2 1
Prairie Island 1 PWR 0 3 0 1 2
Prairie Island 2 PWR 0 3 1 1 2
Quad Cities 1 BWR 10 15 8 7 5
Quad Cities 2 BWR 6 13 13 4 5

Footnotes at end of table.
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Table A-1.7 Safety System Failures (cont.)

Plant Name Rx Type 1991 1992 1993 1994 1995

River Bend BWR 3 6 4 4 4
Robinson 2 PWR 2 7 2 3 0
Salem 1 PWR 5 3 2 4 11
Salem 2 PWR 3 1 3 4 8
San Onofre 1 PWR 1 0 PSD PSD PSD

San Onofre 2 PWR 3 2 1 0 1
San Onofre 3 PWR 1 1 2 0 3
Seabrook PWR 1 3 4 0 0
Sequoyah 1 PWR 3 5 4 0 0
Sequoyah 2 PWR 2 8 4 1 0

South Texas 1 PWR 4 0 5 4 0
South Texas 2 PWR 2 1 4 2 0
St. Lucie 1 PWR 1 0 1 1 2
St. Lucie 2 PWR 1 0 0 0 1
Summer PWR 1 0 1 0 0

Surry 1 PWR 5 5 2 0 1
Surry 2 PWR 5 7 1 0 2
Susquehanna 1 BWR 3 2 0 2 2
Susquehanna 2 BWR 2 2 0 3 1
Three Mile Isl 1 PWR 1 0 1 2 0

Trojan PWR 7 3 PSD PSD PSD
Turkey Point 3 PWR 0 3 2 2 3
Turkey Point 4 PWR 0 1 1 1 2
Vermont Yankee BWR 3 5 6 4 3
Vogtle 1 PWR 3 2 1 1 1

Vogtle 2 PWR 3 1 2 0 2
Wash. Nuclear 2 BWR 8 21 11 3 0
Waterford 3 PWR 1 0 3 1 0
Wolf Creek PWR 3 1 3 2 1
Yankee-Rowe PWR 2 0 PSD PSD PSD

Zion 1 PWR 2 3 1 4 2
Zion 2 PWR 2 6 1 1 1

Total All Plants 374 384 353 219 209
Number of All Plants 111 111 109 109 109

Total BWR Plants 162 187 161 110 78
Number of BWR Plants 37 37 37 37 37

Total PWR Plants 212 197 192 109 131
Number of PWR Plants 74 74 72 72 72

NYL means the plant was not yet licensed for low power operation; PSD means the plant was permanently shutdown.
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Table A-1.8 Forced Outage Rate (Percent)—Quarterly PI Data

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Arkansas 1 1 4 0 0 0 5 2 0
Arkansas 2 0 0 0 0 4 0 3 27
Beaver Valley 1 11 47 23 0 6 0 9 8
Beaver Valley 2 0 13 0 0 0 0 2 0
Big Rock Point 0 14 4 3 8 8 0 7

Braidwood 1 0 0 6 0 0 8 0 0
Braidwood 2 0 59 2 0 0 8 0 0
Browns Ferry 1 0 0 0 0 0 0 0 0
Browns Ferry 2 0 7 0 2 3 2 1 0
Browns Ferry 3 0 0 0 0 0 0 0 1

Brunswick 1 1 0 0 0 0 0 5 2
Brunswick 2 0 0 0 0 0 0 0 0
Byron 1 0 0 0 21 0 0 0 0
Byron 2 0 0 3 0 0 0 0 0
Callaway 0 0 0 0 0 1 1 10

Calvert Cliffs 1 23 28 10 0 0 5 0 7
Calvert Cliffs 2 8 0 13 10 7 5 1 0
Catawba 1 2 0 0 0 2 1 0 0
Catawba 2 2 0 6 2 11 6 0 27
Clinton 1 0 1 0 0 2 8 3 0

Comanche Peak 1 2 0 0 3 0 10 0 2
Comanche Peak 2 12 51 8 0 0 3 0 4
Cook 1 0 0 0 0 0 0 68 22
Cook 2 48 26 2 10 6 0 16 0
Cooper Station 21 40 100 100 57 0 0 0

Crystal River 3 0 7 0 0 0 0 0 0
Davis-Besse 0 0 0 0 0 0 0 0
Diablo Canyon 1 0 23 0 4 0 0 2 19
Diablo Canyon 2 4 9 0 12 0 0 8 6
Dresden 2 0 4 58 72 29 9 0 0

Dresden 3 0 0 0 0 7 37 92 25
Duane Arnold 0 3 7 0 0 5 0 0
Farley 1 0 0 0 0 5 7 0 7
Farley 2 0 0 1 3 0 17 0 4
Fermi 2 100 100 100 100 70 29 0 0

FitzPatrick 0 0 0 0 0 10 8 0
Fort Calhoun 2 0 0 0 0 12 2 0
Ginna 0 7 14 0 0 0 2 0
Grand Gulf 6 3 11 2 2 26 13 0
Haddam Neck 50 0 40 1 1 2 4 0
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Table A-1.8 Forced Outage Rate (Percent)—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 0 0 0 0 0 0 0 21
Hatch 1 3 1 0 3 0 0 0 0
Hatch 2 0 6 2 0 0 18 3 0
Hope Creek 0 11 5 11 8 0 19 0
Indian Point 2 0 0 0 0 7 21 0 4

Indian Point 3 100 100 100 100 100 100 23 100
Kewaunee 0 0 0 0 0 0 1 0
LaSalle 1 42 0 6 9 6 7 11 0
LaSalle 2 0 5 6 6 0 0 9 0
Limerick 1 4 0 0 1 2 0 18 0

Limerick 2 0 0 2 2 5 0 6 1
Maine Yankee 0 8 32 6 71 0 0 0
McGuire 1 37 1 0 21 2 2 8 2
McGuire 2 7 0 0 0 1 6 0 9
Millstone 1 0 4 0 11 0 4 13 0

Millstone 2 0 0 41 0 0 0 12 6
Millstone 3 0 0 15 0 0 0 0 0
Monticello 0 9 0 2 0 0 0 0
Nine Mile Pt. 1 0 9 5 2 8 2 0 0
Nine Mile Pt. 2 13 0 0 11 9 11 9 0

North Anna 1 0 0 0 0 1 0 0 0
North Anna 2 1 10 0 0 0 0 0 1
Oconee 1 1 0 1 0 0 14 0 0
Oconee 2 0 4 13 5 0 23 0 0
Oconee 3 30 0 17 0 0 0 13 0

Oyster Creek 0 15 0 0 0 0 0 11
Palisades 47 87 0 0 0 11 5 0
Palo Verde 1 0 0 0 5 0 4 0 5
Palo Verde 2 8 9 0 7 0 0 2 0
Palo Verde 3 0 0 3 0 0 0 0 0

Peach Bottom 2 0 6 0 0 0 0 0 0
Peach Bottom 3 4 0 0 . 4 4 0 3 5
Perry 7 0 0 0 0 11 8 8
Pilgrim 1 8 36 52 1 29 0 0
Point Beach 1 0 0 0 0 0 0 5 0

Point Beach 2 0 0 0 0 1 0 0 0
Prairie Island 1 0 0 8 0 0 0 0 0
Prairie Island 2 0 0 1 0 0 0 0 0
Quad Cities 1 1 0 0 98 13 0 0 24
Quad Cities 2 28 9 18 81 0 0 24 37
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Table A-1.8 Forced Outage Rate (Percent)—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 0 0 26 37 0 0 0 3
Robinson 2 81 2 5 0 0 1 5 0
Salem 1 20 71 12 0 29 49 100 0
Salem 2 7 0 21 2 53 25 100 100
San Onofre 2 0 0 0 0 0 10 0 2

San Onofre 3 0 0 0 0 0 0 0 0
Seabrook 26 0 0 0 0 13 5 0
Sequoyah 1 0 7 4 8 10 2 2 26
Sequoyah 2 5 0 0 1 3 25 0 4
South Texas 1 86 0 3 0 4 0 2 4

South Texas 2 100 69 0 0 3 0 0 4
St. Lucie 1 5 8 1 7 0 0 69 15
St. Lucie 2 0 7 2 0 4 0 4 0
Summer 0 0 0 0 0 0 0 0
Surry 1 0 1 0 0 8 2 0 0

Surry 2 0 0 0 0 0 9 0 16
Susquehanna 1 0 0 0 0 0 0 0 0
Susquehanna 2 3 1 0 0 0 7 0 0
Three Mile Isl 1 0 0 0 0 0 0 0 0
Turkey Point 3 2 2 0 4 0 2 0 1

Turkey Point 4 9 0 2 6 6 0 0 0
Vermont Yankee 0 2 0 2 0 0 0 3
Vogtle 1 2 0 0 0 0 0 3 0
Vogtle 2 2 5 13 0 0 0 2 0
Wash. Nuclear 2 0 12 0 0 9 29 0 0

Waterford 3 0 2 0 0 0 21 0 0
Wolf Creek 3 0 0 0 6 0 0 0
Zion 1 0 81 15 12 0 0 0 0
Zion 2 0 0 0 0 0 0 0 3

Average 10 10 8 9 6 6 6 5
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Table A-1.9 Elquipment Forced Outages/1000 Commerciai Critical Hours—Quarterly PI Data

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Arkansas 1 0.47 0.00 0.00 0.00 0.00 1.41 0.46 0.00
Arkansas 2 0.00 0.00 0.00 0.00 0.58 0.00 0.00 3.93
Beaver Valley 1 0.00 1.71 0.58 0.00 0.00 0.00 0.50 0.00
Beaver Valley 2 0.00 0.00 0.00 0.00 0.00 0.00 0.46 0.00
Big Rock Point 0.00 0.00 0.47 0.00 0.50 0.00 0.00 0.96

Braidwood 1 0.00 0.00 0.95 0.00 0.00 0.50 0.00 0.00
Braidwood 2 0.00 1.11 0.46 0.00 0.00 0.50 0.00 0.00
Browns Ferry 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Browns Ferry 2 0.00 0.00 0.00 1.12 0.00 0.00 0.46 0.00
Browns Ferry 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Brunswick 1 0.72 0.00 0.00 0.00 0.00 0.00 0.94 0.00
Brunswick 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Byron 1 0.00 0.00 0.00 0.85 0.00 0.00 0.00 0.00
Byron 2 0.00 0.00 0.46 0.00 0.00 0.00 0.00 0.00
Callaway 0.00 0.00 0.00 0.00 0.00 0.00 0.46 0.50

Calvert Cliffs 1 1.36 1.05 0.50 0.00 0.00 0.48 0.00 0.95
Calvert Cliffs 2 0.50 0.00 2.54 0.50 0.00 0.00 0.45 0.00
Catawba 1 0.47 0.00 0.00 0.00 0.85 0.46 0.00 0.00
Catawba 2 0.46 0.00 1.47 0.00 1.54 0.97 0.00 8.49
Clinton 1 0.00 0.00 0.00 0.00 0.60 1.42 0.46 0.49

Comanche Peak 1 0.47 0.00 0.00 0.92 0.00 1.19 0.00 0.46
Comanche Peak 2 1.53 2.77 1.47 0.00 0.00 0.52 0.00 0.47
Cook 1 0.00 0.00 0.00 0.00 0.00 0.00 2.96 0.00
Cook 2 0.00 0.00 0.00 0.00 0.49 0.00 0.53 0.00
Cooper Station 1.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Crystal River 3 0.00 1.24 0.00 0.00 0.00 0.00 0.00 0.00
Davis-Besse 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Diablo Canyon 1 0.00 0.97 0.00 0.00 0.00 0.00 0.47 2.58
Diablo Canyon 2 0.48 0.00 0.00 0.00 0.00 0.00 0.49 0.00
Dresden 2 0.00 0.47 0.00 0.00 0.00 0.00 0.00 0.00

Dresden 3 0.00 0.00 0.00 0.00 0.00 0.73 2.35 0.53
Duane Arnold 0.00 1.46 0.48 0.00 0.00 0.61 0.00 0.00
Farley 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.68
Farley 2 0.00 0.00 0.00 0.92 0.00 2.29 0.00 0.00
Fermi 2 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00

FitzPatrick 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fort Calhoun 0.47 0.00 0.00 0.00 0.00 1.18 0.00 0.00
Ginna 0.00 1.79 0.52 0.00 0.00 0.00 0.92 0.00
Grand Gulf 0.49 0.00 0.95 0.46 0.47 2.84 2.01 0.00
Haddam Neck 1.83 0.00 0.75 0.45 0.00 0.56 0.47 0.00
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Table A-1.9 Equipment Forced Outages/1000 Commercial Critical Hours—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.35
Hatch 1 0.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hatch 2 0.00 0.68 0.00 0.00 0.00 0.51 0.51 0.00
Hope Creek 0.00 0.68 0.94 0.50 0.00 0.00 0.550.00Indian
Point 2 0.00 0.00 0.00 0.00 1.28 2.80 0.00 0.92

Indian Point 3 0.00 0.00 0.00 0.00 0.00 14.10 1.11 0.00
Kewaunee 0.00 0.00 0.00 0.00 0.00 0.00 0.46 0.00
LaSalle 1 2.09 0.00 0.47 0.98 0.49 0.49 0.99 0.00
LaSalle 2 0.00 0.48 0.47 0.48 0.00 0.00 0.49 0.00
Limerick 1 0.76 0.00 0.00 0.45 0.00 0.00 1.20 0.00

Limerick 2 0.00 0.00 0.00 0.46 0.00 0.00 0.94 0.45
Maine Yankee 0.00 0.00 0.00 0.47 3.12 0.00 0.00 0.00
McGuire 1 0.73 0.46 0.00 1.24 0.47 0.47 0.48 1.14
McGuire 2 0.50 0.00 0.00 0.00 0.52 0.49 0.00 0.49
Millstone 1 0.00 0.00 0.00 0.50 0.00 0.00 0.52 0.00

Millstone 2 0.00 0.00 0.75 0.00 0.00 0.00 0.77 0.48
Millstone 3 0.00 0.00 0.53 0.00 0.00 0.00 0.00 0.00
Monticello 0.00 0.49 0.00 0.00 0.00 0.00 0.00 0.00
Nine Mile Pt. 1 0.00 0.50 0.48 0.00 1.09 0.96 0.00 0.00
Nine Mile Pt. 2 1.03 0.00 0.00 0.49 0.50 0.00 0.52 0.00

North Anna 1 0.00 0.00 0.00 0.00 0.47 0.00 0.00 0.00
North Anna 2 0.47 0.50 0.00 0.00 0.00 0.00 0.00 0.46
Oconee 1 0.47 0.00 0.45 0.00 0.00 0.53 0.00 0.00
Oconee 2 0.00 0.48 0.52 2.53 0.00 1.18 0.00 0.00
Oconee 3 3.37 0.00 1.62 0.00 0.00 0.00 2.39 0.00

Oyster Creek 0.00 1.58 0.00 0.00 0.00 0.00 0.00 0.50
Palisades 0.87 0.00 0.00 0.00 0.00 0.81 1.93 0.00
Palo Verde 1 0.00 0.00 0.00 0.47 0.00 1.18 0.00 0.95
Palo Verde 2 2.50 0.00 0.00 1.11 0.00 0.00 0.46 0.00
Palo Verde 3 0.00 0.00 0.93 0.00 0.00 0.00 0.00 0.00

Peach Bottom 2 0.00 0.48 0.00 0.00 0.00 0.00 0.00 0.00
Peach Bottom 3 0.48 0.00 0.00 0.47 0.48 0.00 0.51 0.00
Perry 1.24 0.00 0.00 0.00 0.00 0.49 1.42 0.48
Pilgrim 0.00 0.00 0.70 1.27 0.51 0.00 0.00 0.00
Point Beach 1 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.00

Point Beach 2 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00
Prairie Island 1 0.00 0.00 0.49 0.00 0.00 0.00 0.00 0.00
Prairie Island 2 0.00 0.00 0.46 0.00 0.00 0.00 0.00 0.00
Quad Cities 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Quad Cities 2 0.00 1.00 0.54 2.17 0.00 0.00 0.75 1.38
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Table A-1.9 Equipment Forced Outages/1000 Commercial Critical Hours—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 0.00 0.00 0.60 0.67 0.00 0.00 0.00 0.00
Robinson 2 6.06 0.46 0.48 0.00 0.00 1.05 0.48 0.00
Salem 1 1.36 2.62 0.93 0.00 0.64 0.00 0.00 0.00
Salem 2 0.48 0.00 1.10 0.00 1.19 0.61 0.00 0.00
San Onofre 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.46

San Onofre 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Seabrook 0.61 0.00 0.00 0.00 0.00 0.52 0.00 0.00
Sequoyah 1 0.00 0.00 0.00 0.49 0.51 0.00 0.60 3.78
Sequoyah 2 0.48 0.00 0.00 0.00 0.47 2.34 0.00 0.92
South Texas 1 1.90 0.00 0.46 0.00 0.69 0.00 0.00 0.00

South Texas 2 0.00 1.16 0.00 0.00 0.48 0.00 0.00 0.64
St. Lucie 1 0.48 0.47 0.00 0.00 0.00 0.00 10.24 0.52
St. Lucie 2 0.00 0.60 0.00 0.00 0.48 0.00 0.47 0.00
Summer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Surry 1 0.00 0.00 0.00 0.00 0.50 0.47 0.00 0.00

Surry 2 0.00 0.00 0.00 0.00 0.00 1.49 0.00 0.54
Susquehanna 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Susquehanna 2 1.17 1.83 0.00 0.00 0.00 0.49 0.00 0.00
Three Mile Isl 1 0.00 0.00 0.45 0.00 0.00 0.00 0.00 0.00
Turkey Point 3 0.93 0.86 0.00 0.46 0.00 0.47 0.00 0.49

Turkey Point 4 0.50 0.00 0.92 1.65 0.49 0.00 0.00 0.00
Vermont Yankee 0.00 0.47 0.00 0.00 0.00 0.00 0.00 0.46
Vogtle 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vogtle 2 0.94 0.55 0.00 0.00 0.00 0.00 0.00 0.00
Wash. Nuclear 2 0.00 1.64 0.00 0.00 0.50 1.91 0.00 0.00

Waterford 3 0.00 0.59 0.00 0.00 0.00 0.57 0.00 0.00
Wolf Creek 0.48 0.00 0.00 0.00 0.49 0.00 0.00 0.00
Zion 1 0.00 2.22 0.54 1.03 0.00 0.00 0.00 0.00
Zion 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.46

Average 0.28 0.25 0.25 0.19 0.16 0.29 0.29 0.27
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Table A-1.10 Collective Radiation Exposure (Person-CentiSievert (Person-Rem))—Quarterly PI Data

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-:I 95-3 95-4

Arkansas 1 6 4 4 4 195 11 3 NA
Arkansas 2 69 72 6 5 34 7 31 NA
Beaver Valley 1 11 17 3 6 247 13 13 NA
Beaver Valley 2 3 2 1 2 41 133 2 NA
Big Rock Point 23 19 12 75 9 8 22 NA

Braidwood 1 44 56 2 48 18 6 5 NA
Braidwood 2 44 56 2 48 18 6 5 NA
Browns Ferry 1 6 6 8 15 9 8 8 NA
Browns Ferry 2 13 14 17 418 180 16 14 NA
Browns Ferry 3 94 73 89 102 97 82 63 NA

Brunswick 1 91 321 57 52 53 217 34 NA
Brunswick 2 91 321 57 52 53 217 34 NA
Byron 1 4 3 68 65 78 5 2 NA
Byron 2 4 3 68 65 78 5 2 NA
Callaway 6 10 12 14 23 142 1 NA

Calvert Cliffs 1 154 62 8 5 33 77 4 NA
Calvert Cliffs 2 154 62 8 5 33 77 4 NA
Catawba 1 7 87 6 3 143 57 4 NA
Catawba 2 7 87 6 3 143 57 4 NA
Clinton 1 13 21 14 15 135 147 11 NA

Comanche Peak 1 3 10 2 30 66 14 1 NA
Comanche Peak 2 3 10 2 30 66 14 1 NA
Cook 1 98 32 60 52 6 3 72 NA
Cook 2 98 32 60 52 6 3 72 NA
Cooper Station 13 18 26 26 33 9 16 NA

Crystal River 3 5 199 13 10 3 1 1 NA
Davis-Besse 1 1 4 146 2 2 1 NA
Diablo Canyon 1 116 72 25 76 3 3 6 NA
Diablo Canyon 2 116 72 25 76 3 3 6 NA
Dresden 2 86 240 55 35 24 47 272 NA

Dresden 3 86 240 55 35 24 47 272 NA
Duane Arnold 33 26 21 39 236 90 22 NA
Farley 1 64 55 4 2 58 49 49 NA
Farley 2 64 55 4 2 58 49 49 NA
Fermi 2 18 94 62 39 4 8 6 NA

FitzPatrick 52 97 31 143 249 33 28 NA
Fort Calhoun 5 7 7 5 127 132 5 NA
Ginna 110 25 6 7 37 92 4 NA
Grand Gulf 16 14 15 13 17 290 26 NA
Haddam Neck 44 12 58 20 409 20 6 NA

I 'ootiio tcs at end of table.
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Table A-1.10 Collective Radiation Exposure (Person-CentiSievert (Person-Rem))—
Quarterly PI Data (cont.)

Plant Name

Calendar Year-Quarter

94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 26 182 7 8 6 16 143 NA
Hatch 1 87 112 62 174 19 34 59 NA
Hatch 2 87 112 62 174 19 34 59 NA
Hope Creek 174 126 17 63 17 14 22 NA
Indian Point 2 12 11 11 14 339 170 12 NA

Indian Point 3 9 8 19 22 16 38 4 NA
Kewaunee 5 66 1 1 1 104 2 NA
LaSalle 1 134 193 18 18 158 64 19 NA
LaSalle 2 134 193 18 18 158 64 19 NA
Limerick 1 210 18 17 5 15 13 25 NA

Limerick 2 10 18 17 5 163 13 25 NA
Maine Yankee 8 3 69 4 302 124 75 NA
McGuire 1 26 5 74 93 16 20 6 NA
McGuire 2 26 5 74 93 16 20 6 NA
Millstone 1 312 55 7 13 11 14 21 NA

Millstone 2 8 21 51 91 62 51 15 NA
Millstone 3 5 4 13 3 7 222 4 NA
Monticello 13 20 205 156 9 10 14 NA
Nine Mile Pt. 1 17 24 12 13 0 24 11 NA
Nine Mile Pt. 2 22 28 16 17 33 333 19 NA

North Anna 1 4 7 79 8 22 157 2 NA
North Anna 2 4 7 79 8 22 157 2 NA
Oconee 1 71 47 15 46 7 50 18 NA
Oconee 2 71 47 15 46 7 50 18 NA
Oconee 3 71 47 15 46 7 50 18 NA

Oyster Creek 52 42 403 348 32 19 17 NA
Palisades 21 20 7 13 10 190 166 NA
Palo Verde 1 46 73 14 19 48 150 3 NA
Palo Verde 2 46 73 14 19 48 2 3 NA
Palo Verde 3 46 73 14 19 48 3 5 NA

Peach Bottom 2 61 38 86 104 33 20 65 NA
Peach Bottom 3 61 38 86 104 33 20 65 NA
Perry 304 331 44 10 13 15 9 NA
Pilgrim 35 46 82 55 94 345 24 NA
Point Beach 1 5 35 12 47 39 16 2 NA

Point Beach 2 5 35 12 47 39 16 2 NA
Prairie Island 1 1 47 7 2 1 48 1 NA
Prairie Island 2 1 47 7 2 1 48 1 NA
Quad Cities 1 147 302 74 40 74 214 38 NA
Quad Cities 2 147 302 74 40 74 214 38 NA

I'oolnotes at end of table.
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Table A-1.10 Collective Radiation Exposure (Person-CentiSievert (Person-Rem))—
Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 39 365 38 73 18 15 18 NA
Robinson 2 32 8 11 63 10 192 9 NA
Salem 1 4 9 3 6 22 8 98 NA
Salem 2 8 9 4 152 24 3 8 NA
San Onofre 2 8 4 2 4 93 12 113 NA

San Onofre 3 8 4 2 4 93 12 113 NA
Seabrook 4 94 13 1 1 6 4 NA
Sequoyah 1 32 3 110 17 7 9 86 NA
Sequoyah 2 2 2 110 17 7 9 86 NA
South Texas 1 14 3 1 1 108 35 3 NA

South Texas 2 19 12 1 1 2 2 4 NA
St. Lucie 1 75 11 6 160 22 6 26 NA
St. Lucie 2 75 11 6 160 22 6 26 NA
Summer 8 2 142 221 4 4 2 NA
Surry 1 119 23 14 34 80 7 72 NA

Surry 2 119 23 14 34 80 7 72 NA
Susquehanna 1 78 117 15 12 40 99 62 NA
Susquehanna 2 78 117 15 12 40 99 62 NA
Three Mile Isl 1 12 14 8 7 10 5 159 NA
Turkey Point 3 12 91 9 122 8 4 87 NA

Turkey Point 4 12 91 9 122 8 4 87 NA
Vermont Yankee 9 8 6 15 76 89 8 NA
Vogtle 1 3 9 73 23 77 15 4 NA
Vogtle 2 3 9 73 23 77 15 4 NA
Wash. Nuclear 2 36 658 134 33 40 359 34 NA

Waterford 3 126 57 2 2 1 12 39 NA
Wolf Creek 10 4 95 235 9 4 3 NA
Zion 1 133 10 3 8 109 4 63 NA
Zion 2 133 10 3 8 109 4 63 NA

Total 5610 7246 3814 5418 6267 6412 3653 NA

This data was obtained from the Institute o f Nuclear Power Operations (INPO) 
Data was not available for 95-4.
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Table A-1.11 Cause Codes—Administrative Control Problems—Quarterly PI Data

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Arkansas 1 1 0 0 1 2 2 1 0
Arkansas 2 1 0 0 1 1 0 2 2
Beaver Valley 1 0 0 0 1 1 0 0 2
Beaver Valley 2 1 1 1 0 0 0 0 0
Big Rock Point 2 0 0 2 2 0 0 1

Braidwood 1 2 1 1 0 0 0 4 2
Braidwood 2 3 1 2 2 1 1 2 0
Browns Ferry 1 0 0 0 0 0 0 0 0
Browns Ferry 2 0 2 1 2 0 0 0 1
Browns Ferry 3 0 0 0 0 0 0 1 1

Brunswick 1 3 4 0 1 1 7 2 2
Brunswick 2 4 3 0 1 2 2 1 2
Byron 1 1 1 3 0 0 0 2 3
Byron 2 2 0 3 0 2 0 2 1
Callaway 0 0 2 0 0 1 0 0

Calvert Cliffs 1 3 0 0 0 0 0 1 0
Calvert Cliffs 2 3 0 1 1 2 2 0 0
Catawba 1 3 2 1 1 0 3 3 0
Catawba 2 2 2 2 2 0 3 3 0
Clinton 1 0 1 1 1 1 1 2 1

Comanche Peak 1 0 1 2 0 1 0 3 0
Comanche Peak 2 1 3 3 3 1 0 2 0
Cook 1 0 2 1 3 0 0 3 2
Cook 2 1 3 0 4 0 0 3 0
Cooper Station 2 5 7 8 6 1 0 6

Crystal River 3 0 1 2 6 3 2 2 2
Davis-Besse 0 1 0 2 0 0 0 1
Diablo Canyon 1 1 2 2 1 1 1 2 1
Diablo Canyon 2 1 2 3 2 1 1 2 0
Dresden 2 6 6 4 1 4 2 4 0

Dresden 3 5 5 4 2 6 5 5 2
Duane Arnold 4 4 0 2 1 1 0 0
Farley 1 0 2 0 0 0 0 1 2
Farley 2 0 2 1 1 0 0 1 0
Fermi 2 0 0 2 3 1 1 1 0

FitzPatrick 0 1 1 1 4 1 0 0
Fort Calhoun 1 2 0 3 1 1 0 0
Ginna 2 0 2 0 0 1 1 0
Grand Gulf 1 1 2 0 2 2 0 1
Haddam Neck 4 3 2 3 5 1 0 2
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Table A-1.11 Cause Codes—Administrative Control Problems—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 0 2 2 1 1 2 1 6
Hatch 1 0 2 1 0 1 0 0 0
Hatch 2 1 1 1 0 0 0 0 1
Hope Creek 1 5 3 2 5 4 5 12
Indian Point 2 0 1 0 2 4 1 3 0

Indian Point 3 4 1 1 2 6 4 8 1
Kewaunee 1 0 0 0 0 0 0 1
LaSalle 1 4 3 2 2 4 1 3 2
LaSalle 2 2 0 1 1 8 4 1 1
Limerick 1 1 0 0 1 0 0 3 0

Limerick 2 4 0 1 2 1 0 0 0
Maine Yankee 1 2 5 0 2 0 0 1
McGuire 1 1 1 1 1 0 0 0 0
McGuire 2 1 1 1 1 0 0 0 1
Millstone 1 1 6 2 2 4 1 5 2

Millstone 2 3 3 3 11 5 6 4 6
Millstone 3 5 2 1 1 2 5 2 3
Monticello 1 0 0 4 1 1 0 1
Nine Mile Pt. 1 0 1 0 2 1 2 0 0
Nine Mile Pt. 2 0 1 2 3 3 3 0 0

North Anna 1 0 0 1 1 1 0 0 0
North Anna 2 1 0 0 1 0 0 1 1
Oconee 1 0 0 0 1 0 0 0 0
Oconee 2 0 1 1 1 0 0 0 0
Oconee 3 0 0 1 0 0 0 0 0

Oyster Creek 1 1 2 1 1 1 1 2
Palisades 2 1 2 3 1 0 5 0
Palo Verde 1 0 3 0 1 2 0 1 1
Palo Verde 2 0 4 2 2 2 0 2 1
Palo Verde 3 1 3 1 2 2 0 1 1

Peach Bottom 2 1 1 4 0 0 2 2 0
Peach Bottom 3 2 1 2 0 0 1 2 1
Perry 3 5 2 2 1 0 1 0
Pilgrim 1 1 2 1 2 1 2 2
Point Beach 1 3 2 3 1 2 1 0 0

Point Beach 2 3 1 3 2 2 0 0 1
Prairie Island 1 1 1 1 2 4 1 3 0
Prairie Island 2 0 2 1 3 4 2 3 0
Quad Cities 1 2 0 2 5 0 0 0 1
Quad Cities 2 3 1 0 4 0 1 1 1
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Table A-1.11 Cause Codes—Administrative Control Problems—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 3 9 5 4 2 0 0 2
Robinson 2 3 6 5 1 1 0 0 1
Salem 1 1 1 1 0 2 3 8 1
Salem 2 2 1 2 2 2 2 6 2
San Onofre 2 1 2 0 1 0 0 1 1

San Onofre 3 1 1 0 1 0 0 1 1
Seabrook 5 0 2 2 0 2 1 2
Sequoyah 1 3 1 3 5 1 1 1 3
Sequoyah 2 2 0 3 3 1 3 1 1
South Texas 1 7 1 3 3 2 0 1 0

South Texas 2 2 3 2 3 2 1 0 0
St. Lucie 1 1 1 0 1 1 1 2 0
St. Lucie 2 0 1 2 1 0 1 0 0
Summer 0 0 0 0 0 1 1 0
Surry 1 1 0 1 0 1 2 1 0

Surry 2 1 0 1 0 3 1 0 0
Susquehanna 1 4 2 4 0 3 2 0 5
Susquehanna 2 2 3 3 1 4 2 0 4
Three Mile Isl 1 1 1 0 1 0 0 0 0
Turkey Point 3 0 0 1 1 1 0 2 0

Turkey Point 4 2 0 1 1 1 0 1 0
Vermont Yankee 2 3 0 6 1 6 4 2
Vogtle 1 1 1 1 2 0 0 0 2
Vogtle 2 1 0 1 0 3 1 0 0
Wash. Nuclear 2 4 3 2 4 1 2 1 0

Waterford 3 3 1 1 2 0 1 1 1
Wolf Creek 1 1 1 0 0 1 2 0
Zion 1 5 3 5 3 3 6 10 3
Zion 2 3 3 6 3 4 6 7 2

Total 177 172 169 183 163 131 168 120
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Table A-1.12 Cause Codes—Licensed Operator Errors—Quarterly PI Data

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Arkansas 1 1 0 0 0 1 0 0 0
Arkansas 2 0 0 0 0 0 0 1 0
Beaver Valley 1 0 2 0 0 1 0 0 1
Beaver Valley 2 1 2 0 0 1 0 1 0
Big Rock Point 2 0 0 0 1 0 0 1

Braidwood 1 0 0 0 0 1 0 1 2
Braidwood 2 0 0 0 2 1 0 1 1
Browns Ferry 1 0 0 0 0 0 0 0 0
Browns Ferry 2 0 0 0 1 0 0 0 0
Browns Ferry 3 0 0 0 0 0 0 0 1

Brunswick 1 2 0 0 0 0 0 1 0
Brunswick 2 1 1 0 0 0 0 0 0
Byron 1 0 0 1 3 0 0 1 0
Byron 2 0 0 1 1 1 0 0 0
Callaway 0 0 0 0 0 1 0 0

Calvert Cliffs 1 0 0 0 0 0 0 0 0
Calvert Cliffs 2 1 0 0 0 1 0 0 0
Catawba 1 1 0 0 0 0 1 0 0
Catawba 2 0 0 0 1 0 2 0 1
Clinton 1 0 3 1 0 2 1 1 0

Comanche Peak 1 0 0 0 0 0 1 0 0
Comanche Peak 2 0 0 0 1 0 0 0 0
Cook 1 0 0 0 0 0 0 1 0
Cook 2 0 1 0 0 0 0 1 0
Cooper Station 0 0 0 0 0 0 0 2

Crystal River 3 1 0 1 3 0 1 0 1
Davis-Besse 0 0 1 0 0 0 0 0
Diablo Canyon 1 0 1 0 1 1 0 0 2
Diablo Canyon 2 0 1 0 2 1 1 0 0
Dresden 2 1 1 0 0 2 0 1 0

Dresden 3 2 1 1 0 1 1 1 0
Duane Arnold 0 0 1 0 0 0 0 0
Farley 1 0 0 0 0 0 0 1 0
Farley 2 0 0 0 0 0 0 0 0
Fermi 2 0 0 0 0 0 0 0 0

FitzPatrick 0 0 0 2 0 1 1 0
Fort Calhoun 0 0 0 1 0 0 1 0
Ginna 0 0 0 0 0 0 0 0
Grand Gulf 1 0 0 0 0 0 0 0
Haddam Neck 0 0 0 0 0 1 2 0
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Table A-1.12 Cause Codes—Licensed Operator Errors—Quarterly PI Data (cont)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 0 1 1 1 0 0 2 3
Hatch 1 0 0 0 0 0 1 0 0
Hatch 2 1 0 0 0 0 2 0 1
Hope Creek 0 3 2 1 1 0 4 4
Indian Point 2 0 0 0 0 2 1 0 0

Indian Point 3 0 0 0 1 0 0 2 1
Kewaunee 0 0 0 0 0 1 0 0
LaSalle 1 0 0 0 0 2 0 0 0
LaSalle 2 1 0 0 0 2 0 0 1
Limerick 1 0 1 0 0 0 0 1 0

Limerick 2 0 0 0 1 1 0 0 0
Maine Yankee 0 0 0 0 0 0 0 1
McGuire 1 0 0 0 0 0 0 0 0
McGuire 2 1 0 0 0 0 0 0 0
Millstone 1 0 0 1 0 0 0 1 2

Millstone 2 0 0 0 1 0 2 1 2
Millstone 3 0 0 0 1 0 1 0 1
Monticello 0 1 0 1 0 0 0 0
Nine Mile Pt. 1 0 0 0 0 0 0 0 0
Nine Mile Pt. 2 0 0 0 0 1 1 0 0

North Anna 1 0 0 1 0 0 0 0 0
North Anna 2 0 0 0 0 0 0 0 0
Oconee 1 0 0 0 0 0 0 0 0
Oconee 2 0 0 1 0 0 0 0 0
Oconee 3 0 0 1 0 0 0 0 0

Oyster Creek 0 0 0 3 0 1 0 0
Palisades 0 0 0 2 0 0 0 0
Palo Verde 1 0 0 0 0 1 0 0 0
Palo Verde 2 0 0 2 1 0 0 0 0
Palo Verde 3 1 0 0 0 0 0 1 0

Peach Bottom 2 0 0 0 0 0 0 0 0
Peach Bottom 3 0 0 0 0 0 0 0 0
Perry 1 0 0 0 1 0 2 0
Pilgrim 0 0 0 0 0 0 0 0
Point Beach 1 0 0 0 0 0 0 0 0

Point Beach 2 0 0 0 0 0 0 0 0
Prairie Island 1 0 0 0 0 0 1 0 0
Prairie Island 2 0 0 0 0 0 1 0 0
Quad Cities 1 0 0 0 0 0 0 0 0
Quad Cities 2 0 0 0 0 0 0 0 0
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Table A-1.12 Cause Codes—Licensed Operator Errors—Quarterly PI Data (cont)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 0 0 1 1 0 0 0 0
Robinson 2 0 0 1 0 0 0 0 1
Salem 1 1 1 0 2 1 1 0 0
Salem 2 1 0 1 3 1 1 0 0
San Onofre 2 0 1 0 1 1 1 0 0

San Onofre 3 0 0 0 1 0 0 0 0
Seabrook 0 0 0 0 0 0 0 0
Sequoyah 1 0 3 2 0 0 1 0 3
Sequoyah 2 0 1 2 0 0 0 0 1
South Texas 1 0 0 1 0 1 0 2 1

South Texas 2 0 2 0 0 0 0 0 1
St. Lucie 1 0 0 0 0 0 0 1 1
St. Lucie 2 0 0 0 0 0 0 0 0
Summer 0 0 0 0 0 0 0 0
Surry 1 1 0 0 0 0 0 1 0

Surry 2 0 1 0 0 0 0 1 0
Susquehanna 1 0 0 0 0 0 0 0 0
Susquehanna 2 0 0 0 0 0 0 0 0
Three Mile Isl 1 0 0 0 0 0 0 0 0
Turkey Point 3 0 0 0 1 0 0 0 0

Turkey Point 4 0 0 0 1 0 0 0 0
Vermont Yankee 0 0 0 1 0 2 0 0
Vogtle 1 0 0 0 1 0 0 1 1
Vogtle 2 0 0 0 0 0 0 0 0
Wash. Nuclear 2 0 1 1 0 0 1 0 0

Waterford 3 0 0 0 0 0 0 0 0
Wolf Creek 1 0 0 0 0 0 0 0
Zion 1 0 0 1 0 1 0 1 0
Zion 2 1 0 2 0 1 0 1 2

Total 24 29 28 43 32 30 38 39
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Table A-1.13 Cause Codes—Other Personnel Errors—Quarterly PI Data

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Arkansas 1 0 0 0 0 1 2 1 0
Arkansas 2 0 0 0 1 1 0 2 1
Beaver Valley 1 0 0 0 0 1 0 1 0
Beaver Valley 2 1 1 0 0 1 0 1 1
Big Rock Point 1 0 1 1 1 1 0 1

Braidwood 1 2 1 0 0 0 0 1 0
Braidwood 2 1 0 1 0 1 1 1 0
Browns Ferry 1 1 0 0 0 0 0 0 0
Browns Ferry 2 1 1 0 0 1 0 0 0
Browns Ferry 3 1 0 0 1 0 0 2 2

Brunswick 1 0 5 1 3 0 0 0 0
Brunswick 2 2 4 0 2 1 0 0 1
Byron 1 0 1 1 1 0 0 0 1
Byron 2 0 0 0 1 0 0 0 0
Callaway 0 0 1 0 0 1 0 0

Calvert Cliffs 1 0 0 1 0 0 0 0 0
Calvert Cliffs 2 0 0 0 0 2 1 0 0
Catawba 1 0 0 0 0 0 0 0 0
Catawba 2 0 1 0 1 0 2 0 0
Clinton 1 2 0 0 0 0 0 1 0

Comanche Peak 1 0 0 0 0 0 0 1 0
Comanche Peak 2 0 0 0 2 0 0 1 0
Cook 1 0 1 0 2 0 0 3 0
Cook 2 0 0 0 2 1 0 3 0
Cooper Station 1 0 0 1 0 0 0 1

Crystal River 3 0 0 2 2 3 0 1 0
Davis-Besse 0 0 0 3 0 0 1 0
Diablo Canyon 1 1 2 0 0 1 0 1 1
Diablo Canyon 2 0 0 0 1 1 0 1 0
Dresden 2 0 2 4 0 0 2 0 0

Dresden 3 0 3 2 1 3 4 0 0
Duane Arnold 0 0 0 0 1 0 1 0
Farley 1 0 1 0 0 0 1 0 0
Farley 2 0 1 1 0 0 1 0 1
Fermi 2 0 0 1 2 1 0 0 0

FitzPatrick 0 0 0 0 1 0 1 0
Fort Calhoun 1 2 0 0 0 0 0 1
Ginna 2 0 0 0 0 0 1 0
Grand Gulf 0 0 0 0 1 1 0 0
Haddam Neck 1 0 2 0 1 0 0 0
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Table A-1.13 Cause Codes—Other Personnel Errors—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 0 0 1 1 0 0 0 1
Hatch 1 1 1 1 2 0 0 1 2
Hatch 2 0 4 0 0 0 0 0 2
Hope Creek 1 1 2 1 1 3 2 3
Indian Point 2 0 0 0 0 3 2 0 2

Indian Point 3 1 0 1 0 2 1 2 0
Kewaunee 1 0 0 0 0 0 0 0
LaSalle 1 0 1 0 1 0 1 0 0
LaSalle 2 0 0 1 1 1 3 0 2
Limerick 1 3 2 0 1 0 0 4 0

Limerick 2 1 1 0 0 0 0 2 0
Maine Yankee 1 0 0 1 0 0 0 0
McGuire 1 0 1 0 0 0 0 0 0
McGuire 2 0 1 0 0 0 0 0 0
Millstone 1 1 3 1 0 0 1 2 3

Millstone 2 1 5 2 2 2 3 1 0
Millstone 3 0 0 2 0 0 2 0 0
Monticello 0 1 2 0 1 1 0 0
Nine Mile Pt. 1 0 0 0 1 0 0 0 0
Nine Mile Pt. 2 0 0 0 0 1 0 0 1

North Anna 1 0 0 0 1 0 0 1 0
North Anna 2 2 0 0 1 0 0 1 1
Oconee 1 1 0 0 0 0 0 0 1
Oconee 2 0 0 0 1 0 0 0 0
Oconee 3 0 0 0 0 0 0 1 0

Oyster Creek 0 0 1 2 0 0 0 0
Palisades 0 1 1 0 1 0 1 1
Palo Verde 1 0 1 0 1 1 1 0 1
Palo Verde 2 0 1 0 0 0 1 0 0
Palo Verde 3 0 0 0 1 0 0 0 0

Peach Bottom 2 0 0 1 0 0 1 1 0
Peach Bottom 3 0 0 1 0 0 1 1 0
Perry 0 2 0 1 0 0 0 0
Pilgrim 1 0 0 1 0 0 1 0
Point Beach 1 1 0 1 0 2 1 0 0

Point Beach 2 1 0 1 1 3 0 0 2
Prairie Island 1 1 0 2 0 1 0 0 0
Prairie Island 2 1 0 1 0 1 0 0 0
Quad Cities 1 1 1 2 1 0 1 0 0
Quad Cities 2 1 0 1 0 0 1 0 0
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Table A-1.13 Cause Codes—Other Personnel Errors—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 1 2 3 2 2 0 0 0
Robinson 2 1 1 1 0 0 0 0 0
Salem 1 1 1 0 1 0 0 3 0
Salem 2 0 1 0 2 0 0 4 0
San Onofre 2 0 0 0 0 1 1 1 0

San Onofre 3 0 0 1 0 1 0 1 0
Seabrook 0 2 1 0 0 0 0 0
Sequoyah 1 0 2 0 4 1 1 0 0
Sequoyah 2 1 0 1 2 0 1 0 0
South Texas 1 1 0 0 0 0 1 1 0

South Texas 2 0 0 0 0 0 1 1 0
St. Lucie 1 1 1 0 0 0 0 2 0
St. Lucie 2 1 1 0 0 0 0 0 0
Summer 0 0 0 0 1 0 0 0
Surry 1 0 1 1 0 0 0 0 1

Surry 2 0 0 1 1 0 1 0 0
Susquehanna 1 4 0 1 0 1 1 0 0
Susquehanna 2 2 1 0 1 2 1 0 0
Three Mile Isl 1 1 0 0 0 0 0 0 0
Turkey Point 3 0 0 0 0 0 0 0 0

Turkey Point 4 0 0 1 1 0 0 0 0
Vermont Yankee 0 0 0 4 1 2 1 1
Vogtle 1 1 1 1 0 0 0 0 1
Vogtle 2 1 0 0 0 0 0 0 0
Wash. Nuclear 2 2 3 1 0 3 0 0 0

Waterford 3 0 0 0 1 0 0 0 1
Wolf Creek 1 2 0 0 0 0 0 1
Zion 1 2 0 0 0 0 0 1 0
Zion 2 1 0 1 0 0 0 0 0

Total 61 72 57 68 57 51 61 38
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Table A-1.14 Cause Codes—Maintenance Problems—Quarterly PI Data

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Arkansas 1 1 0 0 1 3 3 2 0
Arkansas 2 1 0 0 2 2 0 2 3
Beaver Valley 1 1 4 0 1 4 1 1 3
Beaver Valley 2 3 4 1 1 2 1 2 2
Big Rock Point 4 0 1 2 1 1 0 1

Braidwood 1 3 3 1 0 1 0 4 5
Braidwood 2 4 2 3 1 2 2 4 0
Browns Ferry 1 1 0 0 0 0 0 0 1
Browns Ferry 2 2 3 0 3 4 1 1 2
Browns Ferry 3 2 0 0 1 0 0 2 3

Brunswick 1 2 4 2 2 1 5 4 3
Brunswick 2 5 4 0 1 2 3 1 3
Byron 1 1 1 3 3 0 0 2 4
Byron 2 2 0 3 1 2 0 2 0
Callaway 0 1 4 0 0 3 1 1

Calvert Cliffs 1 4 1 2 0 0 2 1 1
Calvert Cliffs 2 4 0 3 1 2 3 0 0
Catawba 1 4 2 1 1 0 3 2 0
Catawba 2 2 3 3 2 1 4 2 1
Clinton 1 2 3 1 1 3 0 2 0

Comanche Peak 1 0 2 2 1 1 2 3 0
Comanche Peak 2 2 4 5 9 1 1 2 1
Cook 1 2 3 1 4 0 0 6 1
Cook 2 2 3 2 5 2 0 4 0
Cooper Station 4 5 3 7 6 0 0 8

Crystal River 3 1 1 3 6 3 2 1 2
Davis-Besse 0 1 0 3 0 0 1 1
Diablo Canyon 1 3 5 2 2 1 0 3 1
Diablo Canyon 2 2 2 4 7 1 1 4 0
Dresden 2 7 9 7 0 8 5 4 0

Dresden 3 9 9 4 2 7 6 3 3
Duane Arnold 4 4 2 2 3 1 3 2
Farley 1 1 1 0 0 1 2 2 1
Farley 2 0 1 1 1 1 3 1 1
Fermi 2 1 0 3 2 3 1 1 0

FitzPatrick 2 1 0 1 8 3 1 0
Fort Calhoun 3 1 0 2 2 1 1 0
Ginna 5 0 3 0 0 1 1 0
Grand Gulf 2 0 1 1 4 2 5 1
Haddam Neck 4 3 3 3 5 3 2 3
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Table A-1.14 Cause Codes—Maintenance Problems—Quarterly PI Data (cont)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 0 2 3 1 1 2 3 6
Hatch 1 3 4 4 4 2 2 1 2
Hatch 2 3 5 2 1 1 2 1 6
Hope Creek 1 5 4 2 5 5 7 13
Indian Point 2 1 0 0 2 8 5 3 2

Indian Point 3 4 1 2 2 3 4 6 1
Kewaunee 1 2 0 0 0 3 1 2
LaSalle 1 5 3 2 5 6 1 4 2
LaSalle 2 3 1 3 5 7 4 1 2
Limerick 1 4 3 1 2 2 0 5 2

Limerick 2 5 1 1 4 7 0 4 1
Maine Yankee 2 0 5 1 4 0 0 1
McGuire 1 1 2 1 1 1 0 2 0
McGuire 2 2 2 1 1 1 0 2 0
Millstone 1 3 7 2 3 3 2 5 8

Millstone 2 4 9 6 10 4 6 5 5
Millstone 3 3 2 4 1 3 5 2 4
Monticello 1 3 3 3 1 2 0 1
Nine Mile Pt. 1 0 2 1 2 1 3 0 0
Nine Mile Pt. 2 0 1 2 3 0 3 2 1

North Anna 1 0 2 3 1 2 0 1 0
North Anna 2 3 1 0 1 0 1 1 2
Oconee 1 1 1 0 1 0 1 1 1
Oconee 2 1 2 0 2 1 0 0 0
Oconee 3 1 1 2 0 0 0 1 0

Oyster Creek 0 0 6 3 1 1 1 3
Palisades 1 2 2 3 1 1 3 1
Palo Verde 1 0 3 0 3 1 2 1 3
Palo Verde 2 0 3 3 2 1 2 2 2
Palo Verde 3 2 2 0 2 1 1 0 1

Peach Bottom 2 0 2 5 0 0 2 2 1
Peach Bottom 3 2 1 4 1 1 1 3 4
Perry 5 5 3 2 1 0 3 0
Pilgrim 1 1 3 1 2 2 3 2
Point Beach 1 2 1 2 1 4 1 1 0

Point Beach 2 2 0 2 4 5 0 0 2
Prairie Island 1 2 2 5 3 4 3 3 0
Prairie Island 2 1 2 3 3 4 2 3 0
Quad Cities 1 4 1 4 4 2 0 1 2
Quad Cities 2 4 3 2 3 2 1 3 3
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Table A-1.14 Cause Codes—Maintenance Problems—Quarterly PI Data (cont)

Plant Name

Calendar Year-Quarter

94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 3 13 6 4 2 1 0 4
Robinson 2 3 7 2 1 1 1 1 1
Salem 1 5 2 0 3 2 3 6 1
Salem 2 4 2 1 4 1 2 6 1
San Onofre 2 1 2 0 0 2 3 2 1

San Onofre 3 1 2 1 0 0 1 3 1
Seabrook 5 2 3 2 0 3 1 3
Sequoyah 1 2 4 4 4 2 3 3 3
Sequoyah 2 3 1 4 3 1 3 1 1
South Texas 1 9 1 3 3 3 2 4 1

South Texas 2 3 1 2 3 3 2 1 1
St. Lucie 1 3 1 0 2 1 1 4 2
St. Lucie 2 1 1 2 2 1 1 0 2
Summer 0 0 0 1 1 0 1 0
Surry 1 1 1 2 0 2 3 2 2

Surry 2 1 0 2 1 3 3 2 2
Susquehanna 1 7 2 3 0 4 5 1 4
Susquehanna 2 7 3 1 1 5 4 2 5
Three Mile Isl 1 2 3 0 2 0 0 2 0
Turkey Point 3 0 1 1 1 1 0 1 0

Turkey Point 4 2 0 3 2 1 0 1 0
Vermont Yankee 1 3 0 7 2 7 3 2
Vogtle 1 2 2 3 1 0 0 0 1
Vogtle 2 4 1 1 0 4 1 0 0
Wash. Nuclear 2 2 4 3 3 3 3 1 0

Waterford 3 4 2 1 2 0 3 1 2
Wolf Creek 2 3 2 0 1 1 2 1
Zion 1 5 4 3 3 1 6 10 3
Zion 2 3 3 5 3 4 6 7 2

Total 266 251 228 233 231 204 238 190
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Table A-1.15 Cause Codes—Design/Construction/Installation/Fabrication Problems—Quarterly PI Data

Plant Name

Calendar Year-Quarter

94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Arkansas 1 0 0 0 0 1 1 0 0
Arkansas 2 0 1 1 0 0 0 1 0
Beaver Valley 1 2 1 1 0 3 0 1 0
Beaver Valley 2 1 0 0 0 1 0 0 0
Big Rock Point 1 0 0 0 1 1 0 0

Braidwood 1 4 0 0 0 1 1 0 1
Braidwood 2 3 0 0 0 1 1 0 1
Browns Ferry 1 0 0 0 0 0 0 0 0
Browns Ferry 2 1 1 1 1 0 0 1 0
Browns Ferry 3 1 1 0 0 0 0 0 0

Brunswick 1 1 2 0 1 2 3 0 1
Brunswick 2 2 2 0 0 1 0 0 1
Byron 1 3 0 1 0 0 0 1 1
Byron 2 3 0 0 0 0 0 0 1
Callaway 0 0 0 0 0 1 0 0

Calvert Cliffs 1 3 1 0 0 0 0 1 0
Calvert Cliffs 2 2 1 0 0 1 1 0 0
Catawba 1 0 0 0 0 0 0 1 0
Catawba 2 0 0 1 0 0 0 1 0
Clinton 1 1 0 0 0 0 1 0 1

Comanche Peak 1 0 0 1 0 0 1 1 1
Comanche Peak 2 0 1 1 1 0 1 1 0
Cook 1 2 1 1 0 1 0 1 0
Cook 2 2 1 1 0 0 0 1 0
Cooper Station 2 3 6 6 2 3 0 2

Crystal River 3 0 0 0 0 2 0 4 6
Davis-Besse 0 0 0 0 1 0 0 0
Diablo Canyon 1 4 4 2 0 1 0 1 5
Diablo Canyon 2 2 3 2 1 1 0 0 1
Dresden 2 5 5 1 1 3 0 0 2

Dresden 3 7 1 0 3 2 1 1 3
Duane Arnold 2 1 0 1 0 0 0 0
Farley 1 0 1 0 2 1 1 0 0
Farley 2 0 1 0 3 1 0 0 1
Fermi 2 0 0 2 1 1 2 0 1

FitzPatrick 0 2 0 1 1 1 0 1
Fort Calhoun 2 0 0 3 0 0 0 2
Ginna 1 2 1 0 2 2 0 0
Grand Gulf 2 1 0 1 0 0 0 1
Haddam Neck 3 1 7 1 7 0 1 0
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Table A-1.15 Cause Codes—Design/Construction/Installation/Fabrlcation Problems—
Quarterly PI Data (cont)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 0 0 1 0 1 1 1 1
Hatch 1 0 0 3 0 0 0 0 0
Hatch 2 2 0 2 0 0 0 0 2
Hope Creek 0 3 1 3 1 0 1 1
Indian Point 2 0 0 0 1 2 1 0 0

Indian Point 3 1 2 0 1 2 1 2 1
Kewaunee 0 0 0 0 0 0 0 0
LaSalle 1 1 0 2 1 2 0 1 0
LaSalle 2 1 0 0 3 4 0 1 0
Limerick 1 0 0 0 0 1 0 0 1

Limerick 2 0 0 0 0 1 0 0 0
Maine Yankee 3 0 1 0 2 2 2 2
McGuire 1 0 1 0 2 1 1 0 0
McGuire 2 0 1 0 1 1 1 0 0
Millstone 1 3 4 1 1 1 5 2 1

Millstone 2 1 5 4 4 8 5 2 2
Millstone 3 2 0 0 0 1 1 0 0
Monticello 0 1 1 0 0 0 0 0
Nine Mile Pt. 1 0 1 1 1 0 1 0 1
Nine Mile Pt. 2 1 0 0 0 3 1 1 2

North Anna 1 0 0 0 0 1 0 0 0
North Anna 2 1 0 0 0 1 0 0 0
Oconee 1 1 1 1 1 2 0 1 1
Oconee 2 1 1 1 0 2 1 1 0
Oconee 3 1 1 1 1 2 0 1 0

Oyster Creek 1 3 4 1 0 0 1 0
Palisades 4 5 0 1 1 1 4 2
Palo Verde 1 0 1 0 1 1 2 1 2
Palo Verde 2 0 1 0 1 1 3 2
Palo Verde 3 0 2 0 0 1 3 1 1

Peach Bottom 2 0 1 1 1 0 2 1 0
Peach Bottom 3 0 1 2 0 0 1 0 1
Perry 4 2 0 1 2 1 0 0
Pilgrim 1 0 0 1 1 0 0 1
Point Beach 1 1 2 1 0 1 0 0 0

Point Beach 2 2 1 1 0 0 0 0 0
Prairie Island 1 0 0 1 3 1 1 2 1
Prairie Island 2 0 0 1 3 1 1 2 1
Quad Cities 1 1 0 0 2 2 0 0 1
Quad Cities 2 1 1 1 3 2 0 1 1
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Table A-1.15 Cause Codes—Design/Construction/Installation/Fabrication Problems—
Quarterly PI Data (cont)

Plant Name

Calendar Year-Quarter

94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 1 4 2 2 1 0 1 1
Robinson 2 0 4 1 0 0 1 0 0
Salem 1 5 1 5 2 2 1 2 1
Salem 2 3 1 3 1 1 1 2 1
San Onofre 2 1 0 0 1 0 0 1 1

San Onofre 3 1 1 0 0 0 0 1 1
Seabrook 1 1 0 1 0 1 1 0
Sequoyah 1 0 0 0 2 1 1 0 1
Sequoyah 2 1 0 0 1 1 2 0 1
South Texas 1 5 1 1 1 1 0 0 1

South Texas 2 2 2 0 1 0 0 0 0
St. Lucie 1 0 0 0 3 0 0 1 0
St. Lucie 2 1 1 0 1 0 0 0 0
Summer 3 0 0 0 0 0 0 0
Surry 1 1 0 0 0 0 1 2 0

Surry 2 1 0 0 0 1 1 0 0
Susquehanna 1 4 1 3 0 1 0 0 1
Susquehanna 2 2 2 3 0 2 0 0 1
Three Mile Isl 1 0 0 0 0 0 0 0 0
Turkey Point 3 0 0 0 3 0 1 0 1

Turkey Point 4 1 0 0 2 0 0 0 0
Vermont Yankee 2 0 1 1 1 3 1 1
Vogtle 1 0 0 1 1 0 1 1 1
Vogtle 2 0 0 1 0 0 1 0 0
Wash. Nuclear 2 4 2 1 3 1 0 0 0

Waterford 3 0 1 0 1 0 0 0 1
Wolf Creek 0 0 1 0 0 0 0 1
Zion 1 1 2 3 0 1 0 0 3
Zion 2 1 2 2 0 2 0 0 2

Total 137 105 90 92 107 73 62 81
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Table A-1.16 Cause Codes—Miscellaneous—Quarterly PI Data

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Arkansas 1 0 1 0 0 0 0 0 0
Arkansas 2 0 0 0 0 0 0 0 0
Beaver Valley 1 0 0 0 0 1 0 0 0
Beaver Valley 2 0 0 0 0 1 0 0 0
Big Rock Point 0 0 0 0 0 0 0 0

Braidwood 1 0 0 1 0 0 1 0 2
Braidwood 2 0 0 0 1 0 0 0 0
Browns Ferry 1 0 0 0 0 0 0 0 0
Browns Ferry 2 1 0 1 0 0 0 0 0
Browns Ferry 3 0 0 0 0 0 1 0 0

Brunswick 1 0 0 0 0 0 2 1 0
Brunswick 2 0 0 0 0 0 0 0 0
Byron 1 0 0 1 0 0 0 0 0
Byron 2 0 0 1 0 0 0 0 0
Callaway 0 0 0 0 0 0 0 0

Calvert Cliffs 1 0 0 0 0 0 0 1 0
Calvert Cliffs 2 0 0 0 0 0 0 0 0
Catawba 1 0 0 0 0 0 0 0 0
Catawba 2 0 1 0 0 0 0 0 0
Clinton 1 0 0 0 0 0 0 0 0

Comanche Peak 1 1 0 0 0 0 0 0 1
Comanche Peak 2 1 0 1 0 0 0 0 0
Cook 1 0 0 0 0 0 0 0 0
Cook 2 0 0 0 0 1 0 0 0
Cooper Station 0 0 0 0 0 0 0 0

Crystal River 3 0 0 0 0 0 0 0 0
Davis-Besse 0 0 0 0 0 0 0 0
Diablo Canyon 1 0 0 0 0 0 0 0 1
Diablo Canyon 2 0 0 1 0 0 0 0 1
Dresden 2 0 0 0 0 0 0 0 0

Dresden 3 0 0 0 0 0 0 1 0
Duane Arnold 0 0 0 0 1 1 0 0
Farley 1 0 0 0 0 0 0 0 0
Farley 2 0 0 0 0 0 0 0 1
Fermi 2 0 0 0 0 0 1 0 0

FitzPatrick 0 0 0 0 0 0 0 0
Fort Calhoun 0 0 0 0 0 0 0 0
Ginna 0 0 0 0 1 1 1 0
Grand Gulf 0 0 0 0 0 0 0 0
Haddam Neck 0 0 0 0 0 0 0 0
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Reactors—Operational Data

Table A-1.16 Cause Codes—Miscellaneous—Quarterly PI Data (cont.)

Calendar Year-Quarter

Plant Name 94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

Harris 0 0 1 0 0 0 0 0
Hatch 1 0 0 0 0 0 0 1 0
Hatch 2 0 0 0 0 0 0 1 0
Hope Creek 0 0 0 1 0 0 0 0
Indian Point 2 0 0 0 0 0 0 0 0

Indian Point 3 0 0 0 0 0 0 0 0
Kewaunee 1 0 0 0 0 0 0 0
LaSalle 1 1 0 0 0 0 0 0 0
LaSalle 2 0 1 0 0 0 0 0 0
Limerick 1 0 2 0 0 1 0 0 0

Limerick 2 0 2 1 0 1 0 0 0
Maine Yankee 0 0 0 0 0 0 0 0
McGuire 1 0 0 0 0 0 0 0 1
McGuire 2 0 0 0 0 0 0 0 0
Millstone 1 1 0 0 0 0 0 1 0

Millstone 2 0 1 0 0 0 0 1 0
Millstone 3 0 0 1 0 0 1 0 0
Monticello 0 3 0 2 0 0 0 0
Nine Mile Pt. 1 0 0 0 0 0 0 0 0
Nine Mile Pt. 2 0 0 0 0 0 0 0 0

North Anna 1 0 0 0 0 0 0 0 0
North Anna 2 1 0 0 0 0 0 0 0
Oconee 1 1 0 0 0 0 0 0 0
Oconee 2 0 0 0 0 0 0 0 0
Oconee 3 0 0 0 0 0 0 1 0

Oyster Creek 0 1 1 0 0 0 0 0
Palisades 1 0 0 0 1 0 0 0
Palo Verde 1 0 0 0 0 0 0 1 0
Palo Verde 2 0 0 0 1 0 0 0 0
Palo Verde 3 0 0 2 0 0 0 0 0

Peach Bottom 2 0 0 0 0 0 0 0 0
Peach Bottom 3 0 0 0 0 0 0 1 0
Perry 0 0 0 0 0 0 0 0
Pilgrim 0 0 0 0 0 0 0 0
Point Beach 1 0 0 0 0 0 0 0 0

Point Beach 2 1 0 0 0 0 0 0 0
Prairie Island 1 1 0 0 0 0 0 0 0
Prairie Island 2 1 0 0 0 0 0 0 0
Quad Cities 1 0 0 0 0 0 0 0 0
Quad Cities 2 0 0 0 0 0 0 0 0
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Table A-1.16 Cause Codes—Miscellaneous—Quarterly PI Data (cont.)

Plant Name

Calendar Year-Quarter

94-1 94-2 94-3 94-4 95-1 95-2 95-3 95-4

River Bend 0 0 0 0 0 0 0 0
Robinson 2 0 0 0 0 0 0 0 2
Salem 1 1 0 1 0 0 0 0 0
Salem 2 0 0 0 0 0 0 0 0
San Onofre 2 0 0 0 0 0 0 0 0

San Onofre 3 0 1 0 0 0 0 0 0
Seabrook 0 0 0 0 0 0 0 0
Sequoyah 1 0 0 0 0 0 0 0 0
Sequoyah 2 0 0 0 0 0 0 0 0
South Texas 1 0 1 0 0 0 0 0 0

South Texas 2 0 1 0 0 0 0 1 0
St. Lucie 1 0 1 0 0 0 0 0 0
St. Lucie 2 0 0 0 0 0 0 0 0
Summer 0 0 0 0 0 0 0 0
Surry 1 0 0 0 0 0 0 0 0

Surry 2 0 0 0 0 0 1 0 0
Susquehanna 1 0 0 0 0 0 0 0 0
Susquehanna 2 0 0 0 0 0 0 0 0
Three Mile Isl 1 0 0 0 0 0 0 0 1
Turkey Point 3 0 0 0 0 0 0 0 0

Turkey Point 4 0 0 0 0 0 0 0 0
Vermont Yankee 0 0 1 0 0 0 0 0
Vogtle 1 0 0 0 0 0 0 1 0
Vogtle 2 0 0 0 0 0 0 1 0
Wash. Nuclear 2 0 0 0 0 1 0 0 0

Waterford 3 0 0 0 0 0 0 0 0
Wolf Creek 0 0 0 0 0 0 0 0
Zion 1 0 0 0 0 0 0 0 0
Zion 2 0 0 0 0 0 0 0 0

Total 13 16 14 5 9 9 14 10
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Appendix A-2

Other Plant Operational Experience Data

This appendix presents selected licensee event 
report (LER) and plant operational experience 
data. This information is referenced in Section 2 
of this report.

Tables A-2.1 through A-2.5 present data 
regarding reactor scrams. Tables A-2.6 through 
A-2.9 provide data regarding engineered safety 
features actuations. Tables A-2.10 through A-2.14 
present information regarding annual unit

operating factors and reactor critical hours. 
Tables A-2.15 and A-2.16 present data regarding 
allegations at commercial nuclear plant sites.

Note that in Tables A-2.2 through A-2.5, because 
of round-off in some individual entries in the 
“Scrams/1000 Critical Hours” columns, the sum 
of the individual entries may not equal the total 
shown for that column.
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fĤ

 Hj-
O

 O
 o

W
 Ĉ
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Table A-2.1 Automatic and Mauual Reactor Scrams IVhile the Reactor Was Critical and Reactor Scrams/1000 Critical Hours (cont)

d
w
01t—‘N)

>n
n
3
CL
S'

K>

Plant Name R x iy p e

1991 1992 1993 1994 1995

Total
Scrams Auto M an

Total
Scram

Rate
Total

Scrams Auto M an

Total
Scram

Rate
Tatal

Scrams Auto M an

Total
Scram

Rate
Total 

Scrams Auto M an

Total
Scram

Rate
Total 

Scrams Auto Man

Total
Scram

Rate

Harris PWR 1 1 0 0.14 3 2 1 0.46 0 0 0 0.00 0 0 0 0.00 2 2 0 0.34
Hatch 1 BWR 5 5 0 0.74 4 3 1 0.47 5 3 2 0.70 2 2 0 0.26 0 0 0 0.00
Hatch 2 BWR 2 2 0 0.30 3 2 1 0.43 1 0 1 0.13 1 1 0 0.13 2 1 1 0.28
H ope Creek BWR 2 2 0 0.27 1 0 1 0.14 2 1 1 0.23 5 5 0 0.70 1 0 1 0.14

Indian Point 2 PWR 2 2 0 0.42 3 3 0 0.35 0 0 0 0.00 0 0 0 0.00 2 2 0 0.34
Indian Point 3 PWR 2 2 0 0.26 2 2 0 0.37 0 0 0 0.00 0 0 0 0.00 2 0 2 1.07
Kewaunee PWR 1 1 0 0.14 2 1 1 0.26 2 2 0 0.26 0 0 0 0.00 2 2 0 0.26
LaSalle 1 BWR 1 1 0 0.15 1 1 0 0.15 3 1 2 0.41 3 3 0 0.56 2 1 1 0.24

LaSalle 2 BWR 3 2 1 0.36 3 2 1 0.49 0 0 0 0.00 4 4 0 0.48 0 0 0 0.00
Limerick 1 BWR 1 1 0 0.12 0 0 0 0.00 1 1 0 0.12 1 0 1 0.13 3 1 2 0.37
Limerick 2 BWR 0 0 0 0.00 1 0 1 0.12 2 2 0 0.27 1 1 0 0.11 3 3 0 0.37
Maine Yankee PWR 4 4 0 0.53 1 0 1 0.14 0 0 .0 0.00 2 1 1 0.25 1 0 1 3.12

McGuire 1 PWR 2 2 0 0.32 2 2 0 0.29 1 1 0 0.19 1 1 0 0.16 3 1 2 0.37
McGuire 2 PWR 3 1 2 0.35 5 5 0 0.80 4 1 3 0.62 0 0 0 0.00 0 0 0 0.00
Millstone 1 BWR 1 0 1 0.32 1 1 0 0.17 1 1 0 0.12 0 0 0 0.00 0 0 0 0.00
Millstone 2 PW R 3 1 2 0.58 0 0 0 0.00 5 5 0 0.65 1 0 1 0.23 1 0 1 0.29

Millstone 3 PWR 1 1 0 0.34 3 2 1 0.46 1 1 0 0.16 1 0 1 0.12 0 0 0 0.00
Monticello BWR 4 4 0 0.57 0 0 0 0.00 3 2 1 0.41 2 2 0 0.26 0 0 0 0.00
Nine Mile Pt. 1 BWR 4 4 0 0.57 4 4 0 0.77 2 2 0 0.27 4 4 0 0.47 1 1 0 0.13
Nine Mile Pt. 2 BWR 3 3 0 0.43 2 2 0 0.35 1 1 0 0.14 2 1 1 0.24 4 0 4 0.83

North Anna 1 PWR 1 1 0 0.15 0 0 0 0.00 0 0 0 0.00 0 0 0 0.00 1 1 0 0.11
North Anna 2 PWR 1 1 0 0.12 2 2 0 0.27 2 1 1 0.27 1 1 0 0.12 1 1 0 0.14
Oconee 1 PWR 2 2 0 0.27 3 3 0 0.40 2 1 1 0.25 1 1 0 0.14 0 0 0 0.00
Oconee 2 PWR 0 0 0 0.00 1 1 0 0.14 2 2 0 0.27 2 2 0 0.27 1 1 0 0.12

Oconee 3 PWR 4 3 1 0.59 4 4 0 0.59 1 1 0 0.12 3 3 0 0.44 1 1 0 0.13
Oyster Creek BWR 1 1 0 0.19 4 4 0 0.53 0 0 0 0.00 2 2 0 0.32 1 1 0 0.12
Palisades PWR 3 3 0 0.44 5 5 0 0.75 0 0 0 0.00 0 0 0 0.00 1 0 1 0.15
Palo Verde 1 PWR 2 2 0 0.26 2 2 0 0.33 1 0 1 0.15 0 0 0 0.00 3 3 0 0.57

Palo Verde 2 PWR 2 1 1 0.30 3 3 0 0.35 2 1 1 0.42 2 2 0 0.33 1 1 0 0.19
Palo Verde 3 PWR 3 2 1 0.47 1 1 0 0.14 2 1 1 0.25 2 2 0 0.33 0 0 0 0.00
Peach Bottom 2 BWR 2 1 1 0.36 4 3 1 0.65 1 1 0 0.13 1 1 0 0.13 0 0 0 0.00
Peach Bottom 3 BWR 2 2 0 0.37 4 3 1 0.52 2 1 1 0.30 2 1 1 0.23 3 2 1 0.37

Perry BWR 1 0 1 0.12 1 1 0 0.15 2 0 2 0.47 1 0 1 0.23 3 3 0 0.48
Pilgrim BWR 0 0 0 0.00 2 2 0 0.27 3 3 0 0.42 1 1 0 0.16 1 0 1 0.14
Point Beach 1 PWR 2 2 0 0.26 1 1 0 0.13 0 0 0 0.00 0 0 0 0.00 2 1 1 0.26
Point Beach 2 PWR 1 1 0 0.13 0 0 0 0.00 1 1 0 0.13 0 0 0 0.00 1 1 0 0.14

Prairie Island 1 PWR 1 1 0 0.13 0 0 0 0.00 1 1 0 0.12 0 0 0 0.00 0 0 0 0.00
Prairie Island 2 PWR 0 0 0 0.00 0 0 0 0.00 0 0 0 0.00 1 1 0 0.11 0 0 0 0.00
Quad Cities 1 BWR 1 1 0 0.20 1 1 0 0.16 1 1 0 0.14 1 0 1 0.38 0 0 0 0.00
Quad Cities 2 BWR 1 0 1 0.13 0 0 0 0.00 5 4 1 1.06 2 1 1 0.34 1 1 0 0.23

Footnotes at end of table.
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Table A-2.1 Automatic and Manual Reactor Scrams While the Reactor \^ s  Critical and Reactor Scrams/1000 Critical Hours (cont)

u»4:̂

1991 1992 1993 1994 1995

Total Total Total Total Total
Total Scram Total Scram Total Scram Total Scram Total Scram

Plant Name Rx Type Scrams Ante Man Rate Scrams Auto Man Rate Scrams Auto Man Rate Scrams Auto Man Rate Scrams Auto Man Rate

River Bend BWR 0 0 0 0.00 3 3 0 0.86 2 2 0 0.32 3 2 1 0.53 1 0 1 0.15
Robinson 2 PWR 1 1 0 0.14 1 1 0 0.17 0 0 0 0.00 2 0 2 0.29 1 1 0 0.13
Salem 1 PWR 1 1 0 0.15 0 0 0 0.00 4 3 1 0.67 5 4 1 0.76 0 0 0 0.00
Salem 2 PWR 1 1 0 0.14 3 3 0 0.58 2 1 1 0.36 2 1 1 0.32 1 1 0 0.41

San Onofre 1 PWR 2 1 1 0.35 0 0 0 0.00 PSD « _ PSD _ _ _ PSD _ _ _
San Onofre 2 PWR 2 1 1 0.35 2 2 0 0.24 0 0 0 0.00 0 0 0 0.00 0 0 0 0.00
San Onofre 3 PWR 1 1 0 0.12 1 1 0 0.15 2 2 0 0.30 0 0 0 0.00 0 0 0 0.00
Seabrook PWR 5 4 1 0.75 3 2 1 0.42 5 3 2 0.61 1 1 0 0.18 1 0 1 0.16

Sequoyah 1 PWR 0 0 0 0.00 4 3 1 0.51 2 1 1 1.56 3 2 1 0.50 5 2 3 0.73
Sequoyah 2 PWR 1 1 0 0.12 4 4 0 0.56 2 1 1 0.79 0 0 0 0.00 4 3 1 0.49
South Ibxas 1 PW R 3 3 0 0.48 1 1 0 0.16 0 0 0 0.00 2 1 1 0.28 3 3 0 0.54
South Ihxas 2 PWR 5 4 1 0.78 3 1 2 0.35 2 2 0 2.70 1 1 0 0.19 2 2 0 0.31

St. Lucie 1 PW R 3 2 1 0.42 1 1 0 0.12 3 0 3 0.44 5 4 1 0.64 2 1 1 0.30
St. Lucie 2 PWR 0 0 0 0.00 4 1 3 0.59 2 0 2 0.30 1 1 0 0.14 1 1 0 0.15
Summer PWR 0 0 0 0.00 2 2 0 0.23 1 1 0 0.14 0 0 0 0.00 0 0 0 0.00
S uny 1 PWR 0 0 0 0.00 2 1 1 0.28 2 2 0 0.24 1 0 1 0.15 2 1 1 0.26

Suny 2 PWR 2 2 0 0.33 0 0 0 0.00 5 5 0 0.78 0 0 0 0.00 4 2 2 0.56
Susquehanna 1 BWR 1 1 0 .0.12 1 1 0 0.15 1 1 0 0.19 0 0 0 0.00 0 0 0 0.00
Susquehanna 2 BWR 1 1 0 0.14 1 0 1 0.14 0 0 0 0.00 1 1 0 0.15 1 1 0 0.13
Three Mile Isl 1 PW R 2 2 0 0.26 1 1 0 0.11 1 1 0 0.13 0 0 0 0.00 0 0 0 0.00

Trojan PWR 1 1 0 0.71 4 3 1 0.83 PSD PSD _ _ _ PSD _ _ _
Turkey Point 3 PWR 1 0 1 0.44 0 0 0.00 0 0 0 0.00 1 1 0 0.13 1 0 1 0.13
TUrkey Point 4 PWR 0 0 0 0.00 1 1 0 0.14 2 2 0 0.27 2 2 0 0.26 0 0 0 0.00
Vermont Yankee BWR 3 3 0 0.36 1 1 0 0.13 0 0 0 0.00 1 1 0 0.12 1 1 0 0.13

Vogtle 1 PWR 0 0 0 0.00 1 0 1 0.12 2 2 0 0.26 2 2 0 0.25 1 1 0 0.15
Vogtle 2 PWR 3 3 0 0.35 2 0 0.28 2 1 1 0.26 2 2 0 0.25 1 1 0 0.17
)\Ush. Nuclear 2 BWR 2 1 1 0.45 3 0 3 0.52 4 3 1 0.57 1 0 1 0.15 3 3 0 0.63
Waterford 3 PW R 5 4 1 0.71 0 0 0 0.00 2 2 0 0.23 1 1 0 0.13 1 1 0 0.14

Wolf Creek PW R 0 0 0 0.00 2 2 0 0.26 0 0 0 0.00 0 0 0 0.00 1 1 0 0.16
Yankee-Rowe PWR 2 2 0 0.32 0 0 0 0.00 PSD - - - PSD - - - PSD - - -

Zion 1 PW R 1 1 0 0.21 0 0 0 0.00 1 1 0 0.14 2 2 0 0.47 0 0 0 0.00
Zion 2 PWR 2 2 0 0.36 0 0 0 0.00 0 0 0 0.00 0 0 0 0.00 0 0 0 0.00

Total All Plants 196 165 31 0.27 195 154 41 0.27 163 121 42 0.22 142 111 31 0.19 155 102 53 0.21
Num ber o f All Plants 111 111 109 109 109

Total BWR Plants 67 55 12 0.29 66 50 16 0.30 60 42 18 0.26 52 39 13 0.22 54 37 17 0.22
Num ber o f BWR Plants 37 37 37 37 37

Total PW R Plants 129 110 19 0.26 129 104 25 0.25 103 79 24 0.21 90 72 18 0.17 101 65 36 0.21
Number o f PW R Plants 74 74 72 72 72

>
Wo
o

3c
SLif6TJO

VO

NYC means the plant was not yet critical; PSD means the plant was permanently shutdown.
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Table A-2.2 Reactor Scram Initiating Systems

BWR Plants

System

Total Scrams Scrams/1000 Critical Hourŝ

1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

Turbine 11 14 12 13 10 0.05 0.06 0.05 0.06 0.04
Feedwater 8 9 8 4 9 0.03 0.04 0.03 0.02 0.04
Electrical 9 8 5 6 8 0.04 0.04 0.02 0.03 0.03
Support 7 5 7 5 8 0.03 0.02 0.03 0.02 0.03
Main Generator 9 4 5 7 7 0.04 0.02 0.02 0.03 0.03
Condensate 8 5 5 3 4 0.03 0.02 0.02 0.01 0.02
RCS 4 4 5 4 4 0.02 0.02 0.02 0.02 0.02
RPS 7 9 9 5 2 0.03 0.04 0.04 0.02 0.01
Control Rod Drive 0 0 0 2 1 0.00 0.00 0.00 0.01 0.00
Main Steam 4 8 4 3 1 0.02 0.04 0.02 0.01 0.00

Total 67 66 60 52 54 0.29 0.30 0.26 0.22 0.22
Number of BWR 37 37 37 37 37

Plants

'Critical hours: 1991 =  230,,335.2; 1992; =  221,,641.0; 1993 =  234,735.5; 1994 = 233,389.0; and 1995 =  246,,634.5

PWR Plants

Total Scrams Scrams/1000 Critical Hours^

System 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995
Feedwater 24 40 28 20 24 0.05 0.08 0.06 0.04 0.05
Electrical 21 17 6 9 16 0.04 0.03 0.01 0.02 0.03
Main Generator 12 10 15 19 15 0.02 0.02 0.03 0.04 0.03
Control Rod Drive 13 5 5 4 12 0.03 0.01 0.01 0.01 0.03
Turbine 20 17 12 11 9 0.04 0.03 0.02 0.02 0.02
Support 9 12 6 10 8 0.02 0.02 0.01 0.02 0.02
Main Steam 2 4 7 5 6 0.00 0.01 0.01 0.01 0.01
RCS 11 5 7 2 5 0.02 0.01 0.01 0.00 0.01
RPS 9 9 16 8 5 0.02 0.02 0.03 0.02 0.01
Condensate 8 10 1 2 1 0.02 0.02 0.00 0.00 0.00

Total
Number of PWR 
Plants

129
74

129
74

103
72

90
72

101
72

0.26 0.25 0.21 0.17 0.21

^Critical hours; 1991 =  505,012.0; 1992 = 512,763.6; 1993 =  491,488.6; 1994 =  518,224.2; and 1995 =  478,688.7
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Table A-2 J  Activities at Time of Reactor Scram

BWR Plants

Total Scrams Scrams/1000 Critical Hourŝ

Activity 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

Normal Operation 40 31 28 25 29 0.17 0.14 0.12 0.11 0.12
Testing 9 15 15 10 12 0.04 0.07 0.06 0.04 0.05
Power Change 13 14 8 9 7 0.06 0.06 0.03 0.04 0.03
Maintenance 5 6 9 8 6 0.02 0.03 0.04 0.03 0.02

Total 67 66 60 52 54 0.29 0.30 0.26 0.22 0.22
Number of BWR 37 37 37 37 37

Plants

'Critical hours: 1991 =  230,,335.2; 1992 =  221 ,641.0; 1993 =  234,735.5; 1994 =  233,389.0; and 1995 = 246,,634.5

PWR Plants

Total Scrams Scrams/1000 Critical Hourŝ

Activity 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

Normal Operation 79 65 59 52 64 0.16 0.13 0.12 0.10 0.13
Maintenance 19 26 11 14 16 0.04 0.05 0.02 0.03 0.03
Testing 15 21 25 10 14 0.03 0.04 0.05 0.02 0.03
Power Change 16 17 8 14 7 0.03 0.03 0.02 0.03 0.01

Total 129 129 103 90 101 0.26 0.25 0.21 0.17 0.21
Number of PWR 74 74 72 72 72

Plants

^Critical hours: 1991 =  505,012.0; 1992 =  512,763.6; 1993 =  491,488.6; 1994 =  518,224.2; and 1995 =  478,688.7
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Table A-2.4 Reactor Scram Causes

BWR Plants

Total Scrams Scrams/1000 Critical Hours^

Cause 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

Equipment 44 47 37 37 40 0.19 0.21 0.16 0.16 0.16
Personnel Error 12 12 14 9 8 0.05 0.05 0.06 0.04 0.03
Other 11 7 9 6 6 0.05 0.03 0.04 0.03 0.02

Total 67 66 60 52 54 0.29 0.30 0.26 0.22 0.22
Number of BWR 37 37 37 37 37

Plants

'Critical hours: 1991 = 230,335.2; 1992 =  221,641.0; 1993 =  234,735 .5; 1994 = 233,389.0; and 1995 =  246,634,.5

PWR Plants

Total Scrams Scrams/1000 Critical Hours^

Cause 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

Equipment 83 80 72 63 74 0.16 0.16 0.15 0.12 0.15
Personnel Error 23 30 20 14 15 0.05 0.06 0.04 0.03 0.03
Other 23 19 11 13 12 0.05 0.04 0.02 0.03 0.03

Total 129 129 103 90 101 0.26 0.25 0.21 0.17 0.21
Number of PWR 74 74 72 72 72

Plants

^Critical hours: 1991 = 505,012.0; 1992 =  512,763.6; 1993 =  491,488.6; 1994 = 518,224.2; and 1995 =  478,688.7
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Table A-2.5 Reactor Seram Signals

BWR Plants

Total Scrams Scrams/1000 Critical Hours^

Signals 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995

Turbine Trip 29 19 12 D 20 0.13 0.09 0.05 0.06 0.08
Manual 11 16 18 D 17 0.05 0.07 0.08 0.06 0.07
Low Reactor Water LevelS 11 12 5 6 0.03 0.05 0.05 0.02 0.02
Other 19 20 18 21 11 0.08 0.09 0.08 0.09 0.04

Total 67 66 60 52 54 0.29 0.30 0.26 0.22 0.22
Number of BWR 37 37 37 37 37

Plants

‘Critical hours: 1991 = 230,335.2; 1992 =  221,641.0; 1993 =  234,735.5; 1994 = 233,389.0; and 1995 =  246,634.5

PWR Plants

Total Scrams Scrams/1000 Critical Hours^

Signals 1991 1992 1993 1994 1995 1991 1992 1993 1994 1995
Manual 20 25 23 18 38 0.04 0.05 0.05 0.03 0.08
Turbine Trip 33 35 29 27 23 0.07 0.07 0.06 0.05 0.05
Low SG Level 18 23 17 16 12 0.04 0.04 0.03 0.03 0.03
Other 58 46 34 29 28 0.11 0.09 0.07 0.06 0.06

Total 129 129 103 90 101 0.26 0.25 0.21 0.17 0.21
Number of PWR 74 74 72 7 72

Plants

^Critical hours; 1991=  505,012.0; 1992=  512,763.6; 1993=  491,488.6; 1994 =  518,224.2; and 1995 =  478,688.7
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Table A-2.6 Engineered Safety Feature Actuations

Plant Name Rx Type 1991 1992 1993 1994 1995

Arkansas 1 PWR 3 2 2 1 0
Arkansas 2 PWR 4 1 0 0 1
Beaver Valley 1 PWR 7 6 4 3 5
Beaver Valley 2 PWR 2 6 7 4 1
Big Rock Point BWR 1 2 1 2 0

Braidwood 1 PWR 4 4 0 2 0
Braidwood 2 PWR 2 2 1 1 1
Browns Ferry 1 BWR 3 5 2 1 1
Browns Ferry 2 BWR 11 6 6 5 3
Browns Ferry 3 BWR 3 2 3 2 6

Brunswick 1 BWR 11 13 7 10 16
Brunswick 2 BWR 17 7 6 5 1
Byron 1 PWR 5 1 1 1 0
Byron 2 PWR 2 1 2 2 0
Callaway PWR 0 4 1 0 1

Calvert Cliffs 1 PWR 1 0 1 3 1
Calvert Cliffs 2 PWR 2 0 2 3 1
Catawba 1 PWR 6 3 2 0 0
Catawba 2 PWR 6 1 8 1 1
Clinton 1 BWR 4 3 3 1 2

Comanche Peak 1 PWR 15 5 1 0 0
Comanche Peak 2 PWR NYL NYL 5 6 0
Cook 1 PWR 1 0 0 0 1
Cook 2 PWR 2 0 1 1 1
Cooper Station BWR 18 7 6 7 5

Crystal River 3 PWR 6 3 2 0 1
Davis-Besse PWR 3 0 0 0 0
Diablo Canyon 1 PWR 7 4 1 6 4
Diablo Canyon 2 PWR 3 1 0 3 1
Dresden 2 BWR 21 17 9 9 1

Dresden 3 BWR 7 15 8 10 7
Duane Arnold BWR 9 7 8 5 9
Farley 1 PWR 1 3 0 0 4
Farley 2 PWR 0 1 1 0 2
Fermi 2 BWR 16 6 7 4 4

FitzPatrick BWR 7 10 5 3 3
Fort Calhoun PWR 5 7 4 1 3
Ginna PWR 6 5 1 4 5
Grand Gulf BWR 5 7 12 1 7
Haddam Neck PWR 0 0 3 0 1

Footnotes at end of table.
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Table A-2.6 Engineered Safety Feature Actuations (cont.)

Plant Name Rx Type 1991 1992 1993 1994 1995

H arris PWR 4 I I I 5
Hatch 1 BWR 31 17 13 ID 3
Hatch 2 BWR 7 13 6 6 6
Hope Creek BWR 19 II 4 8 6
Indian Point 2 PWR 31 25 3 2 12

Indian Point 3 PWR I I 0 0 2
Kewaunee PWR 3 5 7 2 I
LaSalle I BWR II 6 6 6 3
LaSalle 2 BWR 6 12 4 3 6
Limerick I BWR 15 7 10 II 7

Limerick 2 BWR 6 4 9 5 ID
Maine Yankee PWR 0 I 0 0 0
McGuire I PWR 3 3 I 2 0
McGuire 2 PWR 4 3 4 0 I
Millstone I BWR 7 3 I 2 I

Millstone 2 PWR I I 0 6 5
Millstone 3 PWR 6 2 0 0 3
Monticello BWR 7 2 3 II I
Nine Mile Pt. I BWR 4 2 I I 0
Nine Mile Pt. 2 BWR 15 18 5 3 4

North Anna I PWR 6 0 3 I 0
North Anna 2 PWR 2 3 0 0 0
Oconee I PWR 2 0 0 0 0
Oconee 2 PWR 0 I I 2 I
Oconee 3 PWR 2 2 0 0 I

Oyster Creek BWR I 5 2 6 0
Palisades PWR 4 9 I 2 3
Palo Verde I PWR 6 2 I 0 2
Palo Verde 2 PWR I 5 2 0 2
Palo Verde 3 PWR 9 4 I 2 0

Peach Bottom 2 BWR 23 8 I 3 3
Peach Bottom 3 BWR 7 5 2 3 5
Perry BWR II 7 4 8 5
Pilgrim BWR 15 13 12 4 4
Point Beach I PWR 7 3 2 0 2

Point Beach 2 PWR 0 2 0 2 2
Prairie Island I PWR 5 3 I 6 0
Prairie Island 2 PWR 0 3 I 2 I
Quad Cities I BWR II 6 5 0 0
Quad Cities 2 BWR 5 9 5 2 4

Footnotes at end of table.
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Table A-2.6 Engineered Safety Feature Actuations (cent.)

Plant Name Rx Type 1991 1992 1993 1994 1995

River Bend BWR 11 8 7 11 3
Robinson 2 PWR 0 1 1 0 1
Salem 1 PWR 25 16 9 2 0
Salem 2 PWR 26 18 4 3 2
San Onofre 1 PWR 1 0 PSD PSD PSD

San Onofre 2 PWR 9 1 0 0 0
San Onofre 3 PWR 1 4 0 1 0
Seabrook PWR 3 4 3 1 1
Sequoyah 1 PWR 2 6 7 6 2
Sequoyah 2 PWR 2 6 3 2 0

South Texas 1 PWR 12 9 2 3 2
South Texas 2 PWR 10 4 4 7 4
St. Lucie 1 PWR 1 0 3 4 2
St. Lucie 2 PWR 1 1 2 0 0
Summer PWR 3 3 1 1 1

Surry 1 PWR 1 2 2 0 1
Surry 2 PWR 2 2 0 0 5
Susquehanna 1 BWR 6 11 4 3 2
Susquehanna 2 BWR 11 4 3 3 5
Three Mile Isl 1 PWR 2 1 0 1 1

Trojan PWR 6 6 PSD PSD PSD
Turkey Point 3 PWR 2 4 0 2 0
Turkey Point 4 PWR 4 4 0 0 0
Vermont Yankee BWR 10 5 3 4 4
Vogtle 1 PWR 8 3 4 2 0

Vogtle 2 PWR 5 8 0 0 2
Wash. Nuclear 2 BWR 12 8 5 1 1
Waterford 3 PWR 5 4 0 1 1
Wolf Creek PWR 5 3 2 4 2
Yankee-Rowe PWR 1 0 PSD PSD PSD

Zion 1 PWR 5 10 4 2 1
Zion 2 PWR 1 4 0 1 0

Total All Plants 717 554 328 294 254
Number of All Plants 111 111 109 109 109

Total BWR Plants 384 291 198 179 148
Number of BWR Plants 37 37 37 37 37

Total PWR Plants 333 263 130 115 106
Number of PWR Plants 74 74 72 72 72

NYL means the plant was not yet licensed for low power operation; PSD means the plant was permanently shutdown.
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Table A-2.7 Engineered Safety Feature Actuations of Selected Systems

BWR Plants

System 1991 1992 1993 1994 1995

HVAC 205 154 109 65 82
RWCU 125 96 53 46 48
ECCS 29 30 25 18 19
Emergency Power 29 30 37 18 16

Total 388 310 224 147 165
Number of BWR Plants 37 37 37 37 37

PWR Plants

System 1991 1992 1993 1994 1995

Emergency Power 77 48 45 44 37
HVAC 155 103 31 20 19
ECCS 32 28 22 14 13

Total 264 179 98 78 69
Number of PWR Plants 74 74 72 72 72

ECCS -  qrstems include : BWR -  high pressure coolant injection, high pressure core spray, isolation condensers, low pressure core spray, and low 
pressure coolant injection; PW R -  high pressure safety injection, accumulators, and low pressure safety injection.

Emergency Power -  includes all unplanned emergency diesel generator starts, including high pressure core spray diesel.

RWCU -  BWR reactor w ater cleanup system.

HVAC -  ^ te m s  include: standby gas treatm ent, containment fan cooling, containment combustible gas control, containment purge, reactor build
ing environmental control, drywell environmental control, shield annulus return and exhaust, access corridors environmental control, auxiliary 
building environmental control, fuel building environmental control, radwaste building environmental control, control building environmental con
trol, emergency onsite power supply building environmental control, turbine building environmental control, and plant exhaust.
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Table A-2.8 Engineered Safety Feature Actuation Activities

BWR Plants

Activity 1991 1992 1993 1994 1995

Normal Operation 239 188 115 85 84
Testing 83 71 55 57 43
Maintenance 62 32 27 34 20
Other 0 0 1 3 1

Total
Number of BWR Plants

384
37

291
37

198
37

179
37

148
37

PWR Plants

Activity 1991 1992 1993 1994 1995

Normal Operation 223 163 56 61 54
Testing 69 72 52 30 31
Maintenance 41 28 21 23 20
Other 0 0 1 1 1

Total 333 263 130 115 106
Number of PWR Plants 74 74 72 72 72
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Table A-2.9 Engineered Safety Feature Actuation Causes

BWR Plants

Cause 1991 1992 1993 1994 1995

Equipment 174 138 92 72 67
Personnel Error 107 89 60 71 44
Procedure 33 32 20 14 24
Other 70 32 26 22 13

Total 384 291 198 179 148
Number of BWR Plants 37 37 37 37 37

PWR Plants

Cause 1991 1992 1993 1994 1995

Equipment 161 125 64 60 39
Personnel Error 96 77 43 26 30
Procedure 18 29 20 18 14
Other 58 32 3 11 23

Total 333 263 130 115 106
Number of PWR Plants 74 74 72 72 72
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Table A-2.10 Critical, On-Line, Outage, and Availability Data for 1994

Plant Name
Reactor
Type

Reactor
Critical

Hours

Generator
On-Line

Hours

Forced
Outage
Hours

Scheduled
Outage
Hours

Unit
Availability

Factor

Arkansas 1 PWR 8657.8 8644.4 115.6 0.0 98.7
Arkansas 2 PWR 7739.7 7707.2 0.0 1052.8 88.0
Beaver Valley 1 PWR 7025.9 6994.5 1765.5 0.0 79.8
Beaver Valley 2 PWR 8494.2 8481.0 279.0 0.0 96.8
Big Rock Point BWR 6598.9 6451.9 425.6 1882.5 73.7

Braidwood 1 PWR 7000.6 6940.8 125.4 1693.8 79.2
Braidwood 2 PWR 6518.3 6456.0 1325.3 978.7 73.7
Browns Ferry 1 BWR 0.0 0.0 0.0 0.0 0.0
Browns Ferry 2 BWR 7310.0 7234.0 166.0 1360.0 82.6
Browns Ferry 3 BWR 0.0 0.0 0.0 0.0 0.0

Brunswick 1 BWR 7990.0 7755.7 18.6 985.7 88.5
Brunswick 2 BWR 6549.0 6437.2 0.0 2322.8 73.5
Byron 1 PWR 7174.8 7138.1 296.3 1325.6 81.5
Byron 2 PWR 8709.5 8704.2 55.8 0.0 99.4
Callaway PWR 8760.0 8726.7 0.0 33.3 99.6

Calvert Cliffs 1 PWR 5911.7 5658.1 715.6 2386.3 64.6
Calvert Cliffs 2 PWR 8000.2 7927.1 684.1 148.8 90.5
Catawba 1 PWR 8733.6 8722.1 36.7 1.2 99.6
Catawba 2 PWR 7068.5 6982.0 196.6 1581.4 79.7
Clinton 1 BWR 8308.1 8218.3 16.3 525.4 93.8

Comanche Peak 1 PWR 8674.0 8653.0 107.0 0.0 98.8
Comanche Peak 2 PWR 5828.0 5697.0 1172.3 1890.7 65.0
Cook 1 PWR 6256.5 6215.0 0.0 2545.0 70.9
Cook 2 PWR 5168.5 4760.2 1684.0 2315.8 54.3
Cooper Station BWR 3076.4 3033.0 5727.0 0.0 34.6

Crystal River 3 PWR 7382.0 7293.7 55.3 1411.0 83.3
Davis-Besse PWR 7705.0 7667.2 0.0 1092.8 87.5
Diablo Canyon 1 PWR 7041.0 6992.4 396.2 1371.4 79.8
Diablo Canyon 2 PWR 7560.2 7441.1 491.1 827.8 84.9
Dresden 2 BWR 5980.6 5808.6 2951.4 0.0 66.3

Dresden 3 BWR 3085.0 3009.0 0.0 5751.0 34.3
Duane Arnold BWR 8236.0 8080.4 202.8 476.8 92.2
Farley 1 PWR 7592.9 7547.3 0.0 1212.7 86.2
Farley 2 PWR 8704.0 8660.8 99.2 0.0 98.9
Fermi 2 BWR 190.6 0.0 7417.0 1343.0 0.0

FitzPatrick BWR 7291.9 7225.4 0.0 1534.6 82.5
Fort Calhoun PWR 8726.2 8711.1 48.9 0.0 99.4
Ginna PWR 7288.8 7219.9 434.6 1105.5 82.4
Grand Gulf BWR 8464.5 8286.5 473.5 0.0 94.6
Haddam Neck PWR 6810.2 6756.2 2003.8 0.0 77.1

Footno tes at end o f  table.
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Table A-2.10 Critical, On-Line, Outage, and Availability Data for 1994 (cont.)

Plant Name
Reactor
Type

Reactor
Critical

Hours

Generator
On-Line

Hours

Forced
Outage
Hours

Scheduled
Outage
Hours

Unit
Availability

Factor

Harris PWR 7247.6 7196.4 0.0 1563.6 82.2
Hatch 1 BWR 7638.1 7543.7 117.9 1098.4 86.1
Hatch 2 BWR 7619.7 7535.5 136.6 1087.9 86.0
Hope Creek BWR 7112.9 6970.9 514.5 1274.6 79.6
Indian Point 2 PWR 8760.0 8760.0 0.0 0.0 100.0

Indian Point 3 PWR 0.0 0.0 8760.0 0.0 0.0
Kewaunee PWR 7780.8 7739.2 0.0 1020.8 88.3
LaSalle 1 BWR 5313.0 5097.5 1014.7 2647.8 58.2
LaSalle 2 BWR 8282.4 8103.2 374.5 282.3 92.5
Limerick 1 BWR 7909.2 7840.7 68.9 850.4 89.5

Limerick 2 BWR 8720.4 8658.2 101.8 0.0 98.8
Maine Yankee PWR 7960.1 7740.1 1019.9 0.0 88.4
McGuire 1 PWR 6338.9 6293.1 1218.7 1248.2 71.8
McGuire 2 PWR 7710.8 7708.5 144.9 906.6 88.0
Millstone 1 BWR 5575.0 5413.3 271.6 3075.1 61.8

Millstone 2 PWR 4349.2 4291.7 903.8 3564.5 49.0
Millstone 3 PWR 8454.7 8426.1 333.9 0.0 96.2
Monticello BWR 7624.2 7510.2 220.7 1029.1 85.7
Nine Mile Ft. 1 BWR 8428.1 8392.1 367.9 0.0 95.8
Nine Mile Ft. 2 BWR 8374.3 8243.6 516.4 0.0 94.3

North Anna 1 PWR 8042.1 8012.8 0.0 747.2 91.5
North Anna 2 PWR 8559.9 8518.3 241.7 0.0 97.2
Oconee 1 PWR 7371.5 7302.9 35.2 1421.9 83.4
Oconee 2 PWR 7387.2 7295.6 430.0 1034.4 83.3
Oconee 3 PWR 6835.7 6782.4 620.7 1356.9 77.4

Oyster Creek BWR 6201.6 6097.3 332.5 2330.2 69.6
Palisades PWR 5872.0 5860.5 2899.5 0.0 66.9
Palo Verde 1 PWR 8675.4 8656.7 103.3 0.0 98.8
Palo Verde 2 PWR 6103.2 5921.0 339.5 2499.5 67.6
Palo Verde 3 PWR 5998.1 5923.4 74.0 2762.6 67.6

Peach Bottom 2 BWR 7851.0 7783.0 121.0 856.0 88.8
Peach Bottom 3 BWR 8588.0 8588.0 172.0 0.0 98.0
Perry BWR 4398.9 4152.4 56.2 4551.4 47.4
Pilgrim BWR 6258.6 6072.1 1745.9 942.0 69.3
Point Beach 1 PWR 8134.6 8072.2 0.0 687.8 92.1

Point Beach 2 PWR 7851.0 7828.0 0.0 932.0 89.4
Prairie Island 1 PWR 7292.4 7259.1 165.3 1335.6 82.9
Prairie Island 2 PWR 8743.2 8734.3 20.7 5.0 99.7
Quad Cities 1 BWR 2651.2 2527.6 2190.9 4041.5 28.9
Quad Cities 2 BWR 5874.2 5748.5 3000.3 11.2 65.6

Footnotes at end of table.
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Table A-2.10 Critical, On-Line, Outage, and Availability Data for 1994 (cont.)

Plant Name
Reactor
Type

Reactor
Critical

Hours

Generator
On-Line

Hours

Forced
Outage
Hours

Scheduled
Outage
Hours

Unit
Availability

Factor

River Bend BWR 5684.4 5457.7 1342.4 1959.9 62.3
Robinson 2 PWR 6963.6 6847.2 1912.8 0.0 78.2
Salem 1 PWR 6587.7 5868.4 2051.8 839.8 67.0
Salem 2 PWR 6335.6 6078.4 639.8 2041.8 69.4
San Onofre 2 PWR 8760.0 8760.0 0.0 0.0 100.0

San Onofre 3 PWR 8760.0 8746.6 0.0 13.4 99.8
Seabrook PWR 5559.9 5467.0 553.3 2739.7 62.4
Sequoyah 1 PWR 6021.2 5775.8 365.6 2618.6 65.9
Sequoyah 2 PWR 5597.5 5416.2 121.8 3222.0 61.8
South Texas 1 PWR 7080.3 6843.3 1910.8 5.9 78.1

South Texas 2 PWR 5280.6 5099.0 3652.3 8.7 58.2
St. Lucie 1 PWR 7793.6 7602.0 407.0 751.0 86.8
St. Lucie 2 PWR 7104.1 6971.7 166.4 1621.9 79.6
Summer PWR 6090.5 6023.1 0.0 2736.9 68.8
Surry 1 PWR 6662.5 6562.0 26.4 2171.6 74.9

Surry 2 PWR 8261.2 8251.5 0.0 508.5 94.2
Susquehanna 1 BWR 8292.4 8249.5 0.0 510.5 94.2
Susquehanna 2 BWR 6673.8 6579.1 56.0 2124.9 75.1
Three Mile Isl 1 PWR 8362.6 8350.5 1.8 407.7 95.3
Turkey Point 3 PWR 7718.1 7515.3 149.4 1095.3 85.8

Turkey Point 4 PWR 7567.5 7438.6 298.6 1022.8 84.9
Vermont Yankee BWR 8646.2 8601.4 104.6 54.0 98.2
Vogtle 1 PWR 7889.5 7848.0 49.0 863.0 89.6
Vogtle 2 PWR 8107.4 8063.8 411.3 284.9 92.1
Wash. Nuclear 2 BWR 6590.4 6500.6 85.8 2173.6 74.2

Waterford 3 PWR 7622.8 7556.1 31.5 1172.4 86.3
Wolf Creek PWR 7605.7 7501.2 59.2 1199.6 85.6
Zion 1 PWR 4274.0 4177.4 2327.7 2254.9 47.7
Zion 2 PWR 6218.8 6192.5 0.0 2567.5 70.7

Total All Plants 751614.2 741181.1 74847.2 121291.7 79.1

Total BWR Plants 233389.0 229206.1 30311.3 47082.6 74.8

Total PWR Plants 518225.2 511975.0 44535.9 74209.1 81.2

Ib ta l All and BWR Plants 

Unit Availability Factor

Excludes the Browns Ferry Units administrative hold periods. 

Period Hours

Unit Reserve Shutdown Hours The hours the unit was removed from on-line operation for economic or other similar reasons when operation
could have continued. For 1994, this equals 0 tor all plants except Nine Mile Pt. 2, which had 12.9 hours.

Period Hours The gross hours from the beginning of the year or commercial operation, whichever comes last, to the end of the 
je a r  o r permanent shutdown, whicnevcr comes first. For 1994, this equals 8760 hours for all plants except 
Browns Ferry 1 and 3, which had 0 hours each.
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Table A-2.11 Critical, On-Line, Outage, and Availability Data for 1995

Plant Name
Reactor
Type

Reactor
Critical

Hours

Generator
On-Line

Hours

Forced
Outage
Hours

Scheduled
Outage
Hours

Unit
Availability

Factor

Arkansas 1 PWR 7575.9 7494.0 142.1 1123.9 85.5
Arkansas 2 PWR 6909.5 6645.0 429.0 1686.0 75.9
Beaver Valley 1 PWR 6895.0 6814.4 413.4 1532.2 77.8
Beaver Valley 2 PWR 7657.3 7617.0 38.7 1104.3 87.0
Big Rock Point BWR 8318.7 8272.4 487.6 0.0 94.4

Braidwood 1 PWR 6379.2 6214.9 184.0 2361.1 70.9
Braidwood 2 PWR 8589.0 8583.8 176.2 0.0 98.0
Browns Ferry 1 BWR 0.0 0.0 0.0 0.0 0.0
Browns Ferry 2 BWR 8652.0 8629.0 131.0 0.0 98.5
Browns Ferry 3 BWR 988.8 810.7 8.0 201.3 79.5

Brunswick 1 BWR 7521.3 7394.2 154.5 1211.3 84.4
Brunswick 2 BWR 8760.0 8760.0 0.0 0.0 100.0
Byron 1 PWR 7234.0 7229.4 0.0 1530.6 82.5
Byron 2 PWR 7739.5 7710.9 0.0 1049.1 88.0
Callaway PWR 7418.8 7359.6 250.9 1149.5 84.0

Calvert Cliffs 1 PWR 8545.4 8487.2 272.8 0.0 96.9
Calvert Cliffs 2 PWR 7205.8 7122.7 186.0 1451.3 81.3
Catawba 1 PWR 7782.1 7713.2 42.1 1004.7 88.1
Catawba 2 PWR 7157.1 7076.3 709.9 973.8 80.8
Clinton 1 BWR 7273.6 7143.7 227.0 1389.3 81.5

Comanche Peak 1 PWR 7539.0 7444.0 239.0 1077.0 85.0
Comanche Peak 2 PWR 8427.0 8382.0 136.0 242.0 95.7
Cook 1 PWR 6081.4 5810.5 992.9 1956.6 66.3
Cook 2 PWR 8307.8 8270.6 489.4 0.0 94.4
Cooper Station BWR 5851.2 5664.6 1238.5 1856.9 64.7

Crystal River 3 PWR 8760.0 8733.4 0.0 26.6 99.7
Davis-Besse PWR 8760.0 8760.0 0.0 0.0 100.0
Diablo Canyon 1 PWR 7267.2 7176.5 208.0 1375.5 81.9
Diablo Canyon 2 PWR 8492.2 8431.7 328.3 0.0 96.3
Dresden 2 BWR 3012.0 2938.0 763.0 5059.0 33.6

Dresden 3 BWR 5708.0 5209.0 3551.0 0.0 59.5
Duane Arnold BWR 7345.2 7254.7 77.8 1427.5 82.8
Farley 1 PWR 7432.6 7221.7 357.9 1180.4 82.4
Farley 2 PWR 7245.7 6987.6 308.1 1464.3 79.8
Fermi 2 BWR 7616.0 6511.9 2019.8 228.3 74.3

FitzPatrick BWR 6528.7 6338.4 394.1 2027.5 72.4
Fort Calhoun PWR 7290.1 7206.2 276.8 1277.0 82.3
Ginna PWR 7851.4 7776.5 45.9 937.6 88.8
Grand Gulf BWR 7039.9 6832.1 544.1 1383.8 78.0
Haddam Neck PWR 6808.9 6686.9 129.4 1943.7 76.3

Footnotes at end of table.
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Table A-2.11 Critical, On-Line, Outage, and Availability Data for 1995 (cont.)

Plant Name
Reactor
T^pe

Reactor
Critical

Hours

Generator
On-Line

Hours

Forced
Outage
Hours

Scheduled
Outage
Hours

Unit
Availability

Factor

Harris PWR 7337.4 7280.1 378.1 1101.8 83.1
Hatch 1 BWR 8760.0 8760.0 0.0 0.0 100.0
Hatch 2 BWR 7121.7 6889.5 450.3 1420.2 78.6
Hope Creek BWR 6988.0 6938.2 599.4 1222.4 79.2
Indian Point 2 PWR 5884.8 5534.9 279.7 2945.4 63.2

Indian Point 3 PWR 1873.4 1697.8 7043.9 18.3 19.4
Kewaunee PWR 7690.5 7645.8 18.3 1095.9 87.3
LaSalle 1 BWR 8302.2 8229.1 530.9 0.0 93.9
LaSalle 2 BWR 6081.5 5856.0 189.5 2714.5 66.8
Limerick 1 BWR 8115.4 7974.4 389.5 396.1 91.0

Limerick 2 BWR 8169.8 7986.9 219.2 553.9 91.2
Maine Yankee PWR 320.7 249.4 614.6 7896.0 2.8
McGuire 1 PWR 8079.9 8018.9 313.1 428.0 91.5
McGuire 2 PWR 8202.9 8146.2 347.1 266.7 93.0
Millstone 1 BWR 7004.3 6932.4 368.6 1459.0 79.1

Millstone 2 PWR 3391.9 3283.4 309.3 5167.3 37.5
Millstone 3 PWR 7152.7 7094.0 0.0 1666.0 81.0
Monticello BWR 8760.0 8760.0 0.0 0.0 100.0
Nine Mile Pt. 1 BWR 7412.4 7381.8 120.1 1258.1 84.3
Nine Mile Pt. 2 BWR 7042.6 6850.0 462.3 1447.7 78.2

North Anna 1 PWR 8738.6 8733.8 26.2 0.0 99.7
North Anna 2 PWR 7124.1 7087.4 30.5 1642.1 80.9
Oconee 1 PWR 7594.5 7538.1 304.5 917.4 86.1
Oconee 2 PWR 8276.4 8263.7 496.3 0.0 94.3
Oconee 3 PWR 7650.3 7626.6 243.6 889.8 87.1

Oyster Creek BWR 8532.2 8511.6 248.4 0.0 97.2
Palisades PWR 6639.3 6492.6 201.1 2066.3 74.1
Palo Verde 1 PWR 7330.2 7246.5 153.3 1360.2 82.7
Palo Verde 2 PWR 7483.4 7421.3 38.2 1300.5 84.7
Palo Verde 3 PWR 7679.0 7629.5 0.0 1130.5 87.1

Peach Bottom 2 BWR 8632.4 8598.0 0.0 162.0 98.2
Peach Bottom 3 BWR 8027.8 7929.0 251.0 580.0 90.5
Perry BWR 8378.0 8175.9 584.1 0.0 93.3
Pilgrim BWR 7066.0 6962.8 260.3 1536.9 79.5
Point Beach 1 PWR 7814.8 7769.0 99.9 891.1 88.7

Point Beach 2 PWR 7275.5 7159.7 14.3 1586.0 81.7
Prairie Island 1 PWR 8760.0 8752.0 0.0 8.0 99.9
Prairie Island 2 PWR 7698.8 7666.8 0.0 1093.2 87.5
Quad Cities 1 BWR 8031.0 7935.3 824.7 0.0 90.6
Quad Cities 2 BWR 4294.6 3967.9 1132.0 3660.1 45.3

Footnoles at end of table.
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Table A-2.11 Critical, On-Line, Outage, and Availability Data for 1995 (cont.)

Plant Name
Reactor
T ype

Reactor
Critical

Hours

Generator
On-Line

Hours

Forced
Outage
Hours

Scheduled
Outage
Hours

Unit
Availability

Factor

River Bend BWR 8724.5 8704.3 55.7 0.0 99.4
Robinson 2 PWR 7421.1 7357.1 123.9 1279.0 84.0
Salem 1 PWR 2660.9 2632.1 3390.9 2737.0 30.0
Salem 2 PWR 2468.4 2261.6 4266.3 2232.1 25.8
San Onofre 2 PWR 6613.6 6198.9 121.7 2439.4 70.8

San Onofre 3 PWR 7250.3 7176.2 0.0 1583.8 81.9
Seabrook PWR 7663.0 7465.9 393.1 901.0 85.2
Sequoyah 1 PWR 6842.4 6622.1 594.7 1543.2 75.6
Sequoyah 2 PWR 8237.7 8066.5 693.5 0.0 92.1
South Texas 1 PWR 7684.4 7572.0 186.3 1001.7 86.4

South Texas 2 PWR 8064.0 7985.8 138.3 635.9 91.2
St. Lucie 1 PWR 6716.1 6664.7 1868.4 226.9 76.1
St. Lucie 2 PWR 6602.9 6572.1 171.0 2016.9 75.0
Summer PWR 8516.6 8479.1 2.1 278.8 96.8
Surry 1 PWR 7581.0 7506.0 213.8 1040.2 85.7

Surry 2 PWR 7165.4 7089.0 563.4 1107.6 80.9
Susquehanna 1 BWR 7176.1 7128.7 0.0 1631.3 81.4
Susquehanna 2 BWR 7776.7 7692.9 150.4 916.7 87.8
Three Mile Isl 1 PWR 7954.4 7926.2 0.0 833.8 90.5
Turkey Point 3 PWR 7927.6 7847.1 65.4 847.5 89.6

Turkey Point 4 PWR 8638.1 8629.6 130.4 0.0 98.5
Vermont Yankee BWR 7618.4 7555.5 68.9 1135.6 86.3
Vogtle 1 PWR 8701.6 8621.7 65.9 72.4 98.4
Vogtle 2 PWR 7968.8 7909.4 42.8 807.8 90.3
Wash. Nuclear 2 BWR 6935.2 6682.9 348.6 1728.5 82.9

Waterford 3 PWR 7309.9 7241.9 463.0 1055.1 82.7
Wolf Creek PWR 8648.7 8625.1 D4.9 0.0 98.5
Zion 1 PWR 6344.8 6296.7 0.0 2463.3 71.9
Zion 2 PWR 6348.4 6211.6 72.0 2476.4 70.9

Total All Plants 778247.3 766413.7 47820.9 124105.4 81.7

Total BWR Plants 259566.2 254161.8 16850.3 36607.9 82.8

Total PWR Plants 518681.1 512251.9 30970.6 87497.5 81.2

Ib ta l All and BWR Plants 

Unit Availability Factor

Unit Reserve Shutdown Hours 

Period Hours

Excludes the Browns Ferty Units administrative hold periods.

(G enerator On-Line Hours +  Unit Reserve Shutdown Hoursl x 100 
Period Hours

The hours the unit was removed from on-line operation for economic or o ther similar reasons when operation 
could have continued. For 1995, this equals 0  hours fo r all plants except Dresden 2, which had 1 hour, and Wash. 
Nuclear 2, which had 577.1 hours.

The gross hours from the beginning of the year o r commercial operation, whichever eomes last, to  the end of the 
year o r permanent shutdown, whichever comes first. For 1995, tliis equals 8760 hours for all plants except 
Browns Ferry 1, which had 0 hours, and Browns Ferty 3, which had 1020 hours.
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Table A-2.12 Capacity Factors for 1994

Plant Name
Reactor
Type

Net
Electrical

Energy
(GWH)

MDC 
(Net MWe)

DER 
(Net MWe)

Capacity 
Factor 

(MDC Net)

Capacity 
Factor 

(DER Net)

Arkansas 1 PWR 7198.6 836 850 98.3 96.7
Arkansas 2 PWR 6724.9 858 912 89.5 84.2
Beaver Valley 1 PWR 5504.4 810 835 77.6 75.3
Beaver Valley 2 PWR 7024.7 820 836 97.8 95.9
Big Rock Point BWR 410.5 67 72 69.9 65.1

Braidwood 1 PWR 7390.0 1120 1120 75.3 75.3
Braidwood 2 PWR 6636.1 1120 1120 67.6 67.6
Browns Ferry 1 BWR 0.0 0 1065 0.0 0.0
Browns Ferry 2 BWR 7345.2 1065 1065 78.7 78.7
Browns Ferry 3 BWR 0.0 0 1065 0.0 0.0

Brunswick 1 BWR 5950.1 767 821 88.6 82.7
Brunswick 2 BWR 4809.2 754 821 72.8 66.9
Byron 1 PWR 6791.9 1105 1120 70.2 69.2
Byron 2 PWR 9504.2 1105 1120 98.2 96.9
Callaway PWR 10006.5 1115 1171 102.4 97.5

Calvert Cliffs 1 PWR 4690.0 835 845 64.3 63.4
Calvert Cliffs 2 PWR 6578.5 840 845 89.8 88.9
Catawba 1 PWR 9778.8 1129 1145 98.9 97.5
Catawba 2 PWR 7675.5 1129 1145 77.6 76.5
Clinton 1 BWR 7410.3 930 933 91.0 90.7

Comanche Peak 1 PWR 9367.6 1150 1150 93.0 93.0
Comanche Peak 2 PWR 5263.2 1150 1150 52.2 52.2
Cook 1 PWR 5759.5 1000 1020 65.7 64.5
Cook 2 PWR 3531.5 1060 1090 38.0 37.0
Cooper Station BWR 2227.3 764 778 33.3 32.7

Crystal River 3 PWR 5939.9 818 825 82.9 82.2
Davis-Besse PWR 6385.0 868 906 84.0 80.5
Diablo Canyon 1 PWR 7368.9 1073 1086 78.4 77.5
Diablo Canyon 2 PWR 7896.1 1087 1119 82.9 80.6
Dresden 2 BWR 4069.3 772 794 60.2 58.5

Dresden 3 BWR 1624.5 773 794 24.0 23.4
Duane Arnold BWR 4108.4 515 538 91.1 87.2
Farley 1 PWR 6059.8 812 829 85.2 83.4
Farley 2 PWR 7147.2 822 829 99.3 98.4
Fermi 2 BWR 0.0 1085 1116 0.0 0.0

FitzPatrick BWR 4972.1 774 816 73.3 69.6
Fort Calhoun PWR 4118.7 478 478 98.4 98.4
Ginna PWR 3373.9 470 470 81.9 81.9
Grand Gulf BWR 9614.8 1143 1250 96.0 87.8
Haddam Neck PWR 3795.9 560 582 77.4 74.5

Footnotes at end of table.
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Table A-2.12 Capacity Factors for 1994 (cont.)

Plant Name
Reactor
Type

Net
Electrical

Energy
(GWH)

MDC 
(Net MWe)

DER 
(Net MWe)

Capacity 
Factor 

(MDC Net)

Capacity 
Factor 

(DER Net)

Harris PWR 6057.2 860 900 80.4 76.8
Hateh 1 BWR 5507.2 741 776 84.8 81.0
Hatch 2 BWR 5271.1 765 784 78.7 76.8
Hope Creek BWR 7125.6 1031 1067 78.9 76.2
Indian Point 2 PWR 7634.6 951 986 92.8 88.4

Indian Point 3 PWR 0.0 965 965 0.0 0.0
Kewaunee PWR 3961.5 511 535 88.5 84.5
LaSalle 1 BWR 4920.4 1036 1078 54.2 52.1
LaSalle 2 BWR 8428.9 1036 1078 92.9 89.3
Limerick 1 BWR 7858.0 1055 1055 85.0 85.0

Limerick 2 BWR 8571.5 1055 1055 92.7 92.7
Maine Yankee PWR 6632.0 860 870 88.0 87.0
McGuire 1 PWR 6873.2 1129 1180 69.5 66.5
McGuire 2 PWR 8656.2 1129 1180 87.5 83.7
Millstone 1 BWR 3286.5 641 660 58.5 56.8

Millstone 2 PWR 3658.8 873 870 47.8 48.0
Millstone 3 PWR 9416.2 1137 1154 94.5 93.1
Monticello BWR 3956.3 536 545 84.3 82.9
Nine Mile Pt. 1 BWR 4918.0 565 613 99.4 91.6
Nine Mile Pt. 2 BWR 8355.9 994 1062 96.0 89.8

North Anna 1 PWR 6795.7 900 907 86.2 85.5
North Anna 2 PWR 7490.3 887 907 96.4 94.3
Oconee 1 PWR 6086.2 846 886 82.1 78.4
Oconee 2 PWR 6148.5 846 886 83.0 79.2
Oconee 3 PWR 5668.6 846 886 76.5 73.0

Oyster Creek BWR 3627.4 619 650 67.8 63.7
Palisades PWR 4513.8 730 805 70.6 64.0
Palo Verde 1 PWR 9772.5 1221 1270 91.4 87.8
Palo Verde 2 PWR 6573.9 1221 1270 61.5 59.1
Palo Verde 3 PWR 6824.5 1221 1270 63.8 61.3

Peach Bottom 2 BWR 7451.7 1093 1065 77.8 79.9
Peach Bottom 3 BWR 8867.4 1035 1065 97.8 95.0
Perry BWR 4591.9 1166 1191 45.0 44.0
Pilgrim BWR 3824.1 670 655 65.2 66.6
Point Beach 1 PWR 3905.1 485 497 91.9 89.7

Point Beach 2 PWR 3749.9 485 497 88.3 86.1
Prairie Island 1 PWR 3715.5 513 530 82.7 80.0
Prairie Island 2 PWR 4553.0 512 530 101.5 98.1
Quad Cities 1 BWR 1670.2 769 789 24.8 24.2
Quad Cities 2 BWR 4013.3 769 789 59.6 58.1

Footnotes at end of table.
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Table A-2.12 Capacity Factors for 1994 (cont.)

Plant Name
Reactor
Type

Net
Electrical

Energy
(GWH)

MDC 
(Net MWe)

DER 
(Net MWe)

Capacity 
Factor 

(MDC Net)

Capacity 
Factor 

(DER Net)

River Bend BWR 4886.2 936 936 59.6 59.6
Robinson 2 PWR 4646.4 683 700 77.7 75.8
Salem 1 PWR 5744.6 1106 1115 59.3 58.8
Salem 2 PWR 5596.3 1106 1115 57.8 57.3
San Onofre 2 PWR 9309.4 1070 1070 99.3 99.3

San Onofre 3 PWR 9177.9 1080 1080 97.0 97.0
Seabrook PWR 6203.5 1150 1148 61.6 61.7
Sequoyah 1 PWR 6099.4 1111 1148 62.7 60.7
Sequoyah 2 PWR 5835.9 1106 1148 60.2 58.0
South Texas 1 PWR 8251.4 1251 1251 75.3 75.3

South Texas 2 PWR 5991.0 1251 1251 54.7 54.7
St. Lucie 1 PWR 6178.5 839 830 84.1 85.0
St. Lucie 2 PWR 5604.7 839 830 76.3 77.1
Summer PWR 4438.4 885 900 57.3 56.3
Surry 1 PWR 4881.9 781 788 71.4 70.7

Surry 2 PWR 6261.0 781 788 91.5 90.7
Susquehanna 1 BWR 8414.5 1040 1050 92.4 91.5
Susquehanna 2 BWR 6895.7 1094 1100 72.8 72.4
Three Mile Isl 1 PWR 6590.9 786 819 95.7 91.9
Turkey Point 3 PWR 4924.9 666 693 84.4 81.1

Turkey Point 4 PWR 4844.4 666 693 83.0 79.8
Vermont Yankee BWR 4315.6 504 514 97.7 95.8
Vogtle 1 PWR 8817.2 1169 1169 86.1 86.1
Vogtle 2 PWR 9331.6 1169 1169 91.2 91.1
Wash. Nuclear 2 BWR 6739.7 1086 1120 70.8 68.7

Waterford 3 PWR 7931.9 1075 1104 84.2 82.0
Wolf Creek PWR 8529.0 1160 1170 84.7 83.2
Zion 1 PWR 4147.3 1040 1040 45.5 45.5
Zion 2 PWR 6151.5 1040 1040 67.5 67.5

Total All Plants 641725.7 96753 101063 75.8 74.1

Total BWR Plants 186038.6 29645 32625 71.8 69.7

Total PWR Plants 455687.1 67108 68438 77.5 76.0

MDC and DER 

Total All and BWR Plants 

Capacity Factor

Period Hours

December 1994 values.

Excludes the Browns Ferry Units administrative hold periods.

orX 100.000 
Period Hours x N4DC Net Period Hours x DER Net

Tlie gross hours from the beginning of the year or commercial operation, whichever comes last, to the end of the 
w a r  or permanent shutdown, whichever comes first. For 1994, this equals 8750 hours for all plants except 
Browns Ferry 1 and 3, which had 0 hours each.
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Table A-2.13 Capacity Factors for 1995

Plant Name
Reactor
Type

Net
Electrical

Energy
(GWH)

MDC 
(Net MWe)

DER 
(Net MWe)

Capacity 
Factor 

(MDC Net)

Capacity 
Factor 

(DER Net)

Arkansas 1 PWR 5972.7 836 850 81.6 80.2
Arkansas 2 PWR 5682.9 858 912 75.6 71.1
Beaver Valley 1 PWR 5442.9 810 835 76.7 74.4
Beaver Valley 2 PWR 6044.5 820 836 84.1 82.5
Big Rock Point BWR 516.2 67 72 88.0 81.8

Braidwood 1 PWR 6594.5 1120 1120 67.2 67.2
Braidwood 2 PWR 9533.0 1120 1120 97.2 97.2
Browns Ferry 1 BWR 0.0 0 1065 0.0 0.0
Browns Ferry 2 BWR 9197.0 1065 1065 98.6 98.6
Browns Ferry 3 BWR 764.6 1065 1065 70.4 70.4

Brunswick 1 BWR 5777.7 767 821 86.0 80.3
Brunswick 2 BWR 6216.0 754 821 94.1 86.4
Byron 1 PWR 7697.2 1105 1120 79.5 78.5
Byron 2 PWR 8183.8 1105 1120 84.5 83.4
Callaway PWR 8252.8 1125 1171 83.7 80.5

Calvert Cliffs 1 PWR 7030.2 835 845 96.1 95.0
Calvert Cliffs 2 PWR 5907.8 840 845 80.3 79.8
Catawba 1 PWR 8721.6 1129 1145 88.2 87.0
Catawba 2 PWR 7946.7 1129 1145 80.4 79.2
Clinton 1 BWR 6109.2 930 933 75.0 74.7

Comanche Peak 1 PWR 7803.7 1150 1150 77.5 77.5
Comanche Peak 2 PWR 9163.4 1150 1150 91.0 91.0
Cook 1 PWR 5396.8 1000 1020 61.6 60.4
Cook 2 PWR 8602.5 1060 1090 92.6 90.1
Cooper Station BWR 4127.7 764 778 61.7 60.6

Crystal River 3 PWR 7234.9 818 825 101.0 100.1
Davis-Besse PWR 7670.6 871 906 100.5 96.6
Diablo Canyon 1 PWR 7448.0 1073 1086 79.2 78.3
Diablo Canyon 2 PWR 8821.0 1087 1119 92.6 90.0
Dresden 2 BWR 1859.7 772 794 27.5 26.7

Dresden 3 BWR 3465.0 773 794 51.2 49.8
Duane Arnold BWR 3737.0 515 538 82.8 79.3
Farley 1 PWR 5739.7 812 829 80.7 79.0
Farley 2 PWR 5091.4 822 829 70.7 70.1
Fermi 2 BWR 5131.8 876 1116 66.9 52.5

FitzPatrick BWR 4828.7 780 816 70.7 67.6
Fort Calhoun PWR 3365.6 478 478 80.4 80.4
Ginna PWR 3638.6 470 470 88.4 88.4
Grand Gulf BWR 8013.5 1173 1250 78.0 73.2
Haddam Neck PWR 3654.3 560 582 74.5 71.7

Footnotes at end of table.
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Table A-2.13 Capacity Factors for 1995 (cont.)

Plant Name
Reactor
Type

Net
Electrical

Energy
(GWH)

MDC 
(Net MWe)

DER 
(Net MWe)

Capacity 
Factor 

(MDC Net)

Capacity 
Factor 

(DER Net)

Harris PWR 5966.3 860 900 79.2 75.7
Hatch 1 BWR 6465.8 741 776 99.6 95.1
Hatch 2 BWR 5051.6 809 784 75.0 73.6
Hope Creek BWR 7063.9 1031 1067 78.2 75.6
Indian Point 2 PWR 4877.2 951 986 59.3 56.5

Indian Point 3 PWR 1471.5 965 965 17.4 17.4
Kewaunee PWR 3793.4 511 535 84.7 80.9
LaSalle 1 BWR 8369.3 1036 1078 92.2 88.6
LaSalle 2 BWR 5967.9 1036 1078 65.8 63.2
Limerick 1 BWR 8147.5 1055 1055 88.2 88.2

Limerick 2 BWR 8401.4 1115 1115 86.2 86.2
Maine Yankee PWR 197.6 860 870 2.6 2.6
McGuire 1 PWR 8860.2 1129 1180 89.6 85.7
McGuire 2 PWR 9090.0 1129 1180 91.9 87.9
Millstone 1 BWR 4357.3 641 660 77.6 75.4

Millstone 2 PWR 2713.9 873 870 35.5 35.6
Millstone 3 PWR 7987.7 1137 1154 80.2 79.0
Monticello BWR 4756.3 536 545 101.3 99.6
Nine Mile Pt. 1 BWR 4304.6 565 613 87.0 80.2
Nine Mile Pt. 2 BWR 7253.7 1108 1143 78.1 74.6

North Anna 1 PWR 7838.9 893 907 100.2 98.7
North Anna 2 PWR 6031.7 897 907 76.8 75.9
Oconee 1 PWR 6360.5 846 886 85.8 82.0
Oconee 2 PWR 6973.9 846 886 94.1 89.9
Oconee 3 PWR 6467.8 846 886 87.3 83.3

Oyster Creek BWR 5194.1 619 650 95.8 91.2
Palisades PWR 4856.9 730 805 76.0 68.9
Palo Verde 1 PWR 8526.8 1227 1249 79.3 77.9
Palo Verde 2 PWR 9070.9 1227 1249 84.4 82.9
Palo Verde 3 PWR 9386.8 1230 1253 87.1 85.5

Peach Bottom 2 BWR 9363.4 1093 1119 97.8 95.5
Peach Bottom 3 BWR 7172.5 1093 1119 78.0 76.0
Perry BWR 9111.8 1166 1191 89.2 87.3
Pilgrim BWR 4485.8 670 655 76.4 78.2
Point Beach 1 PWR 3792.4 485 497 89.3 87.1

Point Beach 2 PWR 3384.1 485 497 79.7 77.7
Prairie Island 1 PWR 4519.0 513 530 100.6 97.3
Prairie Island 2 PWR 3968.2 512 530 88.5 85.5
Quad Cities 1 BWR 5886.2 769 789 87.4 85.2
Quad Cities 2 BWR 2497.0 769 789 37.1 36.1

Footnotes at end of table.
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Table A-2.13 Capacity Factors for 1995 (cont.)

Plant Name
Reactor
Type

Net
Electrical

Energy
(GWH)

MDC 
(Net MWe)

DER 
(Net MWe)

Capacity 
Factor 

(MDC Net)

Capacity 
Factor 

(DER Net)

River Bend BWR 7931.1 936 936 96.7 96.7
Robinson 2 PWR 5152.1 683 700 86.1 84.0
Salem 1 PWR 2522.7 1106 1115 26.0 25.8
Salem 2 PWR 2017.5 1106 1115 20.8 20.7
San Onofre 2 PWR 6478.5 1070 1070 69.1 69.1

San Onofre 3 PWR 7498.5 1080 1080 79.3 79.3
Seabrook PWR 8380.6 1158 1148 83.1 83.3
Sequoyah 1 PWR 6820.7 1111 1148 70.1 67.8
Sequoyah 2 PWR 8887.7 1106 1148 91.7 88.4
South Texas 1 PWR 9301.8 1251 1251 84.9 84.9

South Texas 2 PWR 9923.1 1251 1251 90.5 90.5
St. Lucie 1 PWR 5508.4 839 830 74.9 75.8
St. Lucie 2 PWR 5284.8 839 830 71.9 72.7
Summer PWR 7561.4 885 900 97.5 95.9
Surry 1 PWR 5747.0 801 788 83.6 83.3

Surry 2 PWR 5517.4 801 788 80.1 79.9
Susquehanna 1 BWR 7425.6 1090 1100 78.8 78.1
Susquehanna 2 BWR 8192.7 1094 1100 85.5 85.0
Three Mile Isl 1 PWR 6388.0 786 819 92.8 89.0
Turkey Point 3 PWR 5219.0 666 693 89.5 86.0

Turkey Point 4 PWR 5805.3 666 693 99.5 95.6
Vermont Yankee BWR 3858.5 510 522 86.4 84.4
Vogtle 1 PWR 9984.0 1162 1169 98.1 97.5
Vogtle 2 PWR 9159.2 1162 1169 90.0 89.4
Wash. Nuclear 2 BWR 6933.2 1099 1153 72.0 68.6

Waterford 3 PWR 7763.4 1075 1104 82.4 80.3
Wolf Creek PWR 10062.2 1167 1170 98.4 98.2
Zion 1 PWR 6469.1 1040 1040 71.0 71.0
Zion 2 PWR 5922.4 1040 1040 65.0 65.0

Total All Plants 674087.1 98068 101344 79.3 77.5

Total BWR Plants 207935.5 30882 32965 79.4 77.0

Total PWR Plants 466151.7 67186 68379 79.3 77.8

MDC and DER

Total All and BWR Plants

Capacity Factor

Period Hours

December 1995 values.

Excludes the Browns Ferty Units administrative hold periods.

Net Electrical Energy x 100.000 or
Period Hours x MDC Net Period Hours x DER Net

The gross hours from the beginning of the year or commercial operation, whichever comes last, to the end of the 
year o r permanent shutdown, whichever comes first. For 1995, this emials 8760 hours for all plants except 
Browns Forty 1, which had 0 hours, and Browns Forty 3, which had 1020 hours.
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Table A-2.14 Industry Critical, On-Line, Outage, Availability, and Capacity Data

Industry Data 1991 1992 1993 1994 1995

Period Hours 949222.9 946645.4 932176.0 937320.0 938340.0
Reactor Critical Hours 735317.0 734404.5 724323.0 751614.2 778247.3
Generator On-Line Hours 722493.0 720477.6 713214.3 741181.1 766413.7

Unit Reserve Shutdown Hours 9.0 1764.2 4.0 12.9 578.1
Forced Outage Hours 70963.0 57559.9 66907.7 74847.2 47820.9
Scheduled Outage Hours 155766.9 168607.9 152054.0 121291.7 124105.4

Net Electrical Energy (GWH) 613128.2 619888.6 610686.6 641725.7 674087.1
Average MDC (Net MWe) 892.6 898.1 902.5 903.4 905.6
Average DER (Net MWe) 912.5 918.3 922.4 924.4 926.4

Availability Factor 76.1 76.3 76.5 79.1 81.7
Capacity Factor (MDC Net) 72.4 72.9 72.6 75.8 79.3
Capacity Factor (DER Net) 70.8 71.3 71.0 74.1 77.5

Industry Data 

Period Hours

Unit Reserve Shutdown Hours 

Net Electrical Energy (GWH)

Maximum Dependable Capacity 
(MDC Net) (Net MWe)

Design Electrical Rating 
(DER Net) (Net MWe)

Availability Factor 

Capacity Factor (MDC Net) 

Capacity Factor (DER Net)

Excludes the Browns Ferry Units’ administrative hold periods.

The gross hours from the beginning of the year or commercial operation, whichever comes last, to the end of 
the year o r permanent shutdown, whichever comes first.

The hours (he unit was removed from on-line operation for economic or o ther similar reasons when operation 
could have continued.

Gross electrical output of the unit measured at the output terminals of the turbine generator during the report
ing period, minus the normal station service electrical energy utilization. If this quantity is less than zero, a 
negative number should be recorded. The unit of measurement for this table is gigawatt-hours.

Dependable main-unit gross capacity, winter or summer, whichever is smaller, less the normal station service 
loads. The dependable capacity varies because the unit efficiency varies during the year due to cooling water 
temperature variations. It is the gross electrical output as measured at the output terminals of the turbine gen
erator during the most restrictive seasonal conditions, less the normal station service loads. The unit of mea
surement for this table is megawatts.

The nominal net electrical output of the unit specified by the utility and used for the purpose of plant design. 
The unit of measurement for this table is megawatts.

(Generator On-Line Hours + Unit Reserve Shutdown Hoursl x 100 
Period Hours

Period Hours x MDC Net

Period Hours x D ER Net
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Table A-2.15 Allegations at Single-Unit Commercial Nuclear Plant Sites

1990 1991 1992 1993 1994

Site Red Open Sub H&I Red Open Sub H&I Red Open Sub H&I Red Open Sub H&I Red Open Sub H&I

Big Rock Point 3 0 1 1 1 0 1 0 1 0 0 0 2 0 1 1 1 0 1 0
Callaway 3 0 3 0 1 0 0 0 1 0 1 0 5 1 2 1 2 1 0 1
Clinton 1 7 0 2 0 5 0 4 0 10 0 4 2 12 0 4 0 18 3 7 3
Cooper Station 6 0 2 0 5 0 3 1 3 0 2 1 3 0 2 0 15 2 5 4

Crystal River 3 9 0 0 2 9 0 2 2 14 2 3 4 5 2 0 1 3 2 0 1
Davis-Besse 8 0 1 3 2 0 0 1 8 1 4 0 10 1 2 2 9 2 3 0
Duane Arnold 4 0 0 3 0 0 0 0 7 0 3 2 2 0 2 0 2 0 1 1
Fermi 2 7 0 2 2 6 0 3 3 7 0 1 0 9 2 3 4 19 3 5 3

FitzPatrick 3 0 2 0 3 0 2 0 10 0 5 0 8 0 0 0 3 3 0 1
Fort Calhoun 13 0 6 4 4 0 3 0 6 0 1 1 7 0 1 2 4 0 1 0
Ginna 3 2 0 0 4 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0
Grand Gulf 4 0 1 0 2 0 0 0 3 0 2 0 3 0 0 0 2 1 0 1

Haddam Neck 5 1 3 3 2 1 1 0 3 0 1 1 12 2 2 2 6 2 0 0
Harris 4 0 3 0 1 0 0 0 3 0 1 0 2 0 1 0 4 1 0 1
Indian Point 2 10 0 1 3 8 0 0 1 5 0 0 0 6 0 2 0 2 0 0 0
Indian Point 3 4 0 2 0 3 0 2 0 8 0 5 0 25 1 9 3 14 2 2 2

Kewaunee 3 0 2 0 2 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0
Maine Yankee 5 0 1 0 4 0 0 0 4 0 1 0 1 0 1 0 9 1 1 0
Monticello 2 0 0 0 1 0 0 1 3 0 0 0 2 0 2 0 0 0 0 0
Oyster Creek 1 0 0 0 5 0 0 1 4 0 1 0 9 1 1 1 3 1 0 0

Palisades 7 0 5 1 4 0 3 0 4 2 0 0 5 0 1 1 6 0 2 1
Perry 5 0 2 0 3 0 0 1 9 0 4 0 8 0 2 2 7 1 2 2
Pilgrim 34 0 0 0 21 0 7 0 18 3 2 1 19 0 4 2 9 4 0 2
River Bend 8 0 4 2 9 0 5 0 23 0 16 3 21 0 10 5 11 0 6 1

Robinson 2 6 0 1 0 1 0 1 0 4 0 2 0 4 2 1 2 3 2 0 1
Seabrook 17 0 2 0 12 0 1 2 14 0 3 0 4 0 1 0 5 1 1 1
Summer 1 0 1 0 1 0 0 0 2 0 2 0 2 0 0 0 3 0 1 0
Three Mile Isl 1 1 0 0 0 7 0 0 0 4 0 2 0 7 0 2 0 3 0 1 0

Vermont Yankee 14 0 4 4 8 0 2 2 8 1 3 0 3 0 2 0 2 0 1 0
Wash. Nuclear 2 5 0 3 1 5 0 3 0 8 1 1 2 8 2 2 4 6 2 2 0
Waterford 3 2 0 1 1 4 0 2 0 3 0 1 2 5 0 3 2 3 0 2 0
Wolf Creek 4 0 1 1 5 0 2 1 3 0 2 0 6 0 5 0 12 1 7 0
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R c’d: The total num ber o f allegations received during the year. Each allegation may contain more than one concern.
Open: The num ber o f allegations received during the year with one or more concerns remaining open.
Sub: The num ber o f allegations fully o r partially substantiated for that year. Partially substantiated means that not all o f the concerns were substantiated.
H&I: The num ber o f allegations that include harassment and intimidation issues without regard to w hether they are substantiated.
The 1990, 1991, and 1992 data are current as of Decem ber 1994. The 1993 and 1994 data are current as o f June 1995.



Table A-2.16 Allegations at Multiple-Unit Commercial Nuclear Plant Sites

»
w
01
h -AN>
< 1

>-a
“T3n>3D.
x'
>
IN1

Site

1990 1991 1992 1993 1994

Red Open Sub H&I Red Open Sub H&I Red Open Sub H&I Red Open Sub H&I Red Open Sub H&I

Arkansas 1,2 5 0 3 0 9 0 5 3 10 0 9 1 4 0 1 0 4 0 1 1
Beaver Valley 1, 2 5 0 2 1 1 0 0 1 7 0 3 2 10 0 2 0 7 0 3 0
Braidwood 1,2 10 0 4 1 4 0 1 1 4 0 1 0 3 0 1 0 11 2 5 5
Browns Ferry 1, 2, 3 19 0 7 5 28 0 7 5 23 2 2 8 41 4 14 7 16 3 6 3

Brunswick 1, 2 9 0 1 4 6 0 1 1 18 0 6 ■ 1 25 2 8 4 11 2 5 1
Byron 1,2 8 0 4 2 6 0 2 0 4 0 1 3 3 0 0 0 8 0 1 1
Calvert Cliffe 1,2 17 0 7 3 10 0 4 1 8 0 3 2 6 0 3 1 7 2 0 0
Catawba 1, 2 1 0 0 0 0 0 0 0 1 0 0 0 3 0 1 0 6 1 3 0

Comanche Peak 1,2 46 0 15 8 25 1 4 4 29 0 16 8 20 1 8 0 5 1 2 1
Cook 1,2 3 0 2 0 4 0 1 1 3 0 2 1 6 0 2 3 9 1 4 1
Diablo Canyon 1,2 8 0 5 1 7 0 4 2 4 0 2 1 13 0 1 2 13 3 7 1
Dresden 2, 3 7 0 5 1 4 0 2 0 10 0 5 2 12 0 7 3 13 0 5 1

Farley 1,2 3 0 0 1 2 0 0 0 1 0 0 0 1 0 0 0 2 1 0 0
Hatch 1,2 10 0 1 1 8 0 0 0 4 0 1 0 4 0 2 0 8 2 1 0
LaSalle 1,2 2 0 1 0 5 0 1 1 8 0 4 1 5 0 2 0 15 0 6 2
Limerick 1,2 11 0 2 4 1 0 0 0 14 0 3 1 16 0 7 1 12 1 3 0

McGuire 1,2 2 0 1 0 3 0 0 1 2 0 0 0 0 0 0 0 8 3 0 3
Millstone 1, 2,3 41 0 14 12 161 1 64 24 26 3 9 5 40 6 18 9 45 19 6 8
Nine Mile Pt. 1,2 4 0 0 1 10 0 2 4 17 0 5 1 10 0 1 2 7 1 1 1
North Anna 1,2 6 0 2 1 3 0 1 0 8 1 0 1 12 1 2 1 2 0 0 0

Oconee 1,2,3 1 0 0 1 1 0 0 0 1 0 1 0 1 0 0 0 4 2 1 0
Palo Verde 1,2,3 34 1 13 16 39 0 16 12 64 9 6 27 40 5 4 14 23 6 9 9
Peach Bottom 2,3 7 0 0 1 4 0 1 1 8 0 3 0 6 1 1 1 9 0 2 3
Point Beach 1, 2 0 0 0 0 4 0 3 0 2 0 0 0 1 0 0 1 4 0 3 0

Prairie Island 1,2 3 0 1 0 6 0 4 0 9 0 2 1 4 0 1 0 2 0 1 0
Quad Cities 1,2 6 0 2 1 6 0 0 0 10 1 5 2 5 0 1 0 9 1 4 1
Salem 1,2, Hope Creek 14 0 7 4 10 1 3 2 11 0 3 2 13 2 2 3 24 9 2 5
San Onofre 1 ,2 ,3 10 0 4 2 11 0 3 1 5 0 2 4 13 1 1 5 16 3 7 3

Sequoyah 1, 2 38 0 9 13 25 3 6 13 28 1 8 4 31 5 6 5 8 5 1 2
South Texas 1,2 3 0 1 2 12 0 6 5 22 0 11 8 38 2 16 15 21 3 8 7
St. Lucie 1, 2 6 0 3 0 5 0 0 1 4 0 1 0 4 0 1 0 10 3 1 0
Surry 1,2 10 0 3 3 7 0 1 0 7 0 2 1 5 1 3 1 5 1 1 0

Footnotes at end of table.
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Table A-2.16 Allegations at Multiple-Unit Commercial Nuclear Plant Sites (cont.)

Site

1990 1991 1992 1993 1994

Red Open Sub H&I Red Open Sub H&I Red Open Sub H&I Red Open Sub H&I Red Open Sub H&I

Susquehanna 1, 2 7 0 1 0 3 0 1 1 11 2 4 0 8 1 2 2 8 2 1 0
Turkey Point 3, 4 20 0 5 3 17 1 4 3 7 1 2 1 13 2 6 2 9 4 3 0
Vogtle 1, 2 19 1 7 3 9 0 0 1 6 1 2 2 7 1 2 3 11 6 2 0
Watts Bar 1, 2 73 0 31 27 110 3 52 41 64 6 22 22 69 8 28 7 61 13 23 13
Zion 1, 2 11 0 6 1 8 0 3 1 10 1 6 3 7 0 1 0 17 1 4 4

R c’d: The total num ber of allegations received during the year. Each allegation may contain more than one concern.
Open: The num ber of allegations received during the year with one or more concerns remaining open.
Sub: The number o f allegations fully o r partially substantiated for that year. Partially substantiated means that not all of the concerns were substantiated.
H&I: The number of allegations that include harassment and intimidation issues without regard to whether they are substantiated.
The 1990,1991, and 1992 data are current as of Decem ber 1994. The 1993 and 1994 data are current as of June 1995.
Watts Bar 1, 2 are included even though Watts Bar 1 received an operating license in 1995.
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Appendix B

Summary of 1994 and FY 95 Abnormal Occurrences
(Reactors)



Reactors—Abnornal Occurrences

NUREG-0090, Volume 17, No. 1

Report No. 94-1

Main Steam Line Isolation Valves at Perry Nuclear Power Plant

At Perry Nuclear Power Plant the main steam line isolation valves (MSIVs), leakage control valves, and 
outboard drain valves in three of four main steam lines penetrating containment had excessive leakage 
during testing.

The licensee determined that the reason for the excessive leakage was excessive friction from oxide 
buildup, which caused an end-of-stroke angular misalignment that resulted in non-360-degree seat 
contact. The Y-pattern geometry of the valves contributed to the problem because, in order to seat 
properly, there must be a translational motion of the poppet at the moment of impact so that it moves 
from the direction of the stem to a direction parallel to the axis of the pipe. Seating is made more difficult 
because of the large size and weight of the valves.

To prevent recurrence, the licensee modified the valves by including improved poppet nose guides to 
overcome eccentricity during seating and adding poppet anti-rotation devices. During the 1992 refueling 
outage, these modifications were installed by the licensee on the six (out of eight) MSIVs which have had 
leakage problems. Based on leakage tests performed in 1993 and 1994, the modifications were successful 
in significantly reducing MSIV leakage.
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NUREG-0090, Volume 17, No. 4

Report No. 94-20

Core Shroud Cracking in Boiling Water Reactors

From October 1993 through December 1994, intergranular stress corrosion cracking (IGSCC) of reactor 
vessel internals was found at the following General Electric-designed boiling water reactors (BWRs): 
Brunswick Units 1 and 2, Peach Bottom Units 2 and 3, Nine Mile Point Unit 2, Vermont Yankee, 
Millstone Unit 1, Hatch Unit 2, Oyster Creek, Dresden Unit 3, Quad Cities Unit 1, Fermi Unit 2, and 
Monticello. IGSCC of BWR vessel internals is a timedependent material degradation process which is 
accelerated by the presence of crevices, residual stresses, material sensitization, irradiation, cold work, 
and corrosive environments.

No adverse consequences are expected at currently observed levels of shroud cracking. However, it is 
possible that a 360-degree circumferential separation of the shroud following a pipe break might either 
prevent full insertion of the control rods or open a gap in the shroud large enough so that the resulting 
leakage would limit adequate core cooling by the emergency core cooling system. The pipe breaks of 
concern are those which may occur in the main steam line or in the recirculation line, and are normally 
referred to as loss-of-coolant accidents (LOCAs). A through-wall core shroud crack in concert with a 
LOCA can lead to core damage.

Although continued operation of BWRs with significant cracks in their core shrouds has been justified 
through engineering evaluations, the core shrouds in these plants will eventually have to be repaired or 
modified to inhibit cracking and thereby assure long term structural integrity.
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NUREG-0090, Volume 18, No. 2

Report No. 95-2

Reactor Coolant System Blowdovm at Wolf Creek Nuclear Generating Station

On September 17, 1994. at Wolf Creek Nuclear Generating Station, an inadvertent blowdown of 
approximately 34,868 liters (9200 gallons) of reactor coolant through the residual heat removal (RHR) 
system to the refueling water storage tank (RWST) occurred because of incompatible, concurrent RHR 
valve manipulations. At the time of the event, the reactor had been shutdown for 28 hours and was on 
RHR cooling (2413 kPa gauge and 149 C [350 psi gauge and 300 F]). The event was successfully 
terminated in 1 minute by operator intervention. There was only minimal interruption of the heat removal 
processes, and no core damage or fission product release occurred. However, if the blowdown had 
continued, it is estimated that RHR cooling could have failed in about 3.5 minutes, the RWST header 
could have filled with steam in about 6 minutes, and uncovery of the core could have begun in about 30 
minutes.

All of the emergency core cooling system (ECCS) pumps take their suction from the RWST header line. If 
the ECCS pumps were started to mitigate the blowdown after the RWST header filled with steam, a 
common-mode failure of all ECCS pumps could have occurred as a result of steam binding. The ECCS 
pumps could also have failed as a result of pressure pulses caused by cold RWST water collapsing the 
steam in the RWST and the RWST header. If the pumps failed, successful mitigation of this postulated 
event would depend on the control room operators’ cognftive abilities to establish core heat removal via 
the steam generators.

If core damage occurred as a consequence of these accident sequences, there was a possibility that a 
significant offsite release of radioactivity could have occurred because the blowdown path in place at the 
time bypassed the reactor containment.

Corrective actions taken to prevent recurrence included (1) locking (with a chain) the isolation valve in 
the RHR-RWST connecting line and making the plant manager and operations manager solely 
responsible for access to this valve; (2) removing the use of the RHR-RWST connecting line from the 
RHR boration procedures; and (3) suggesting that the problem be studied to determine if it has generic 
implications.
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NUREG-0090, Volume 18, No. 2

Report No. 95-3

Previously Unidentified Path for the Potential Release of Radioactivity at Millstone Nuclear 
Power Station Unit 2

On December 6,1994, while Millstone Nuclear Power Station Unit 2 was in a refueling outage, a 
condition was identified which established a potential path for the release of radioactivity to the 
atmosphere. In the event of a postulated loss-of-coolant accident (LOCA), radioactivity released via this 
path could have caused offsite doses to be in excess of 10 CFR Part 100 guidelines.

The ventilation system associated with the Hydrogen Analyzer cabinet and waste gas sample sink hood 
fan, located within the East Electrical Penetration Room of the Enclosure Building, does not isolate in the 
event of a LOCA. During a postulated accident, this ventilation system, which does not contain a 
charcoal filter unit, would draw air contaminated with any containment leakage from the East Penetration 
Room and discharge it to the atmosphere. This event was determined to be plant specific because of the 
unique design of the ventilation system.

Corrective actions taken to prevent recurrence included modifying the design to route the exhaust path 
from the Hydrogen Analyzer cabinet into the Enclosure Building ventilation system, which is filtered.
Also the waste gas sample sink was relocated from the East Electrical Penetration Room to the Auxiliary 
Building.
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Reactors—Reports Issued

Table C-1

Reports Issued in 1994
Date Title No. Author

Special Studies
11/94 Office for Analysis and Evaluation of 

Operational Data 1993 Annual Report, 
Power Reactors

NUREG-1272, 
Vol. 8, No. 1

10/94 Operating Experience Feedback Report— 
Reliability of Safety-Related Steam 
Turbine-Driven Standby Pumps

NUREG-1275, 
Vol. 10 
(S94-01)

J. Boardman

09/94 Operating Experience Feedback Report— 
Turbine-Generator Overspeed Protection 
Systems

NUREG-1275, 
Vol. 11 
(S94-02)

H. Ornstein

Technical Reviews
03/94 The Electrical Transient Which Followed the 

Los Angeles Earthquake—January 17,1994
T94-01 M. Wegner

05/94 Review of Mispositioned Equipment Events T94-02 S. Israel

07/94 Computer-Based Digital System Failures T94-03 E. Lee

12/94 Potential for Boiling Water Reactor Emergency 
Core Cooling System Strainer Blockage Due to 
Loss-of-Coolant Accident Generated Debris

T94-04 J. Boardman
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Table C-1 (cont.)

Reports Issued in FY 95
Date Title No. Author

Special Studies
02/95 High-Pressure Coolant Injection (HPCI) System 

Performance, 1987-1993 Final
INEL-94/0158

03/95 Reactor Coolant System Blowdown at 
Wolf Creek on September 17,1994

95-01 J. Kauffman 
S. Israel

Engineering Evaluations
07/95 Operating Events With Inappropriate Bypass 

or Defeat of Engineered Safety Features
E95-01 J. Kauffman

Technical Reviews
03/95 Major Disturbances on the Western Grid and 

Related Events
T95-01 M. Wegner
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Reactors—Reports, 1980-1993

Table D-1
Reports Issued in 1993

Date
Special Studies

Title No. Author

07/93 Office for Analysis and Evaluation of Operational 
Data 1992 Annual Report, Power Reactors

NUREG-1272, 
Vol. 7, No. 1

04/93 Review of Auxiliary Feedwater System Reliability 

Not issued

S93-01

S93-02

J. Houghton 
D. Rasmuson 
J. Boardman

04/93 Operating Experience Feedback—Service Water 
System Failures and Degradations

Not issued

S93-03

S93-04

J. Houghton

04/93 Operational Data Analysis of Shutdown and Low 
Power Licensee Event Reports

S93-05 R. Prato

12/93 Potter & Brumfield Model MDR Rotary Relay Failures S93-06 R. Spence

Engineering Evaluations

02/93 Insights from Common-Mode Failure Events E92-02 
Supplement 1

S. Israel

02/93 Human Factors Aspects of Boiling Water Reactor 
Reactivity Management Events During Power Operations

E93-01 J. Kauffman

03/93 Evaluation of Loss-of-Offsite Power Due to Plant- 
Centered Events

E93-02 S. Mazumdar

12/93 Electrical Inverter Operating Experience 1985-1992 E93-03 J. Ibarra

Technical Reviews

06/93 Primary System Integrity, Pressurized Water Reactor 
Coolant System Leaks

T93-01 J. Kauffman 
J. Stuller

08/93 Tardy Licensee Actions T93-02 S. Israel

12/93 Loss of Annunciator and Computer System Events T93-03 J. Ibarra

12/93 U.S. Nuclear Regulatory Commission Review of 
Operating Experience

T93-04 H. Ornstein
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Table D-2
Reports Issued in 1992

Date
Case Studies

Title No. Author

r u n Operating Experience Feedback Report Human 
Performance in Operating Events

NUREG-1275, 
Vol. 8 
(C92-01)

J. Kauffman 
G. Lanik 
R. Spence 
E. Trager

Special Studies

07/92 Office for Analysis and Evaluation of Operational 
Data 1991 Annual Report, Power Reactors

Not issued

NUREG-1272, 
Vol. 6, No. 1

S92-01

04/92 Safety and Safety/Relief Valve Reliability S92-02 M. Wegner

06/92 Review of Operational Experience with Molded 
Case Circuit Breakers in Lf.S. Commercial Nuclear 
Power Plants

Not issued 

Not issued 

Not issued

S92-03

S92-04

S92-05

S92-06

J. Houghton 
W. Leschek 
P. O’Reilly 
D. Rasmuson

09/92 Operating Experience Feedback Report—Experience 
with Pump Seals Installed in Reactor Coolant Pumps 
Manufactured by Byron Jackson

NUREG-1275, 
Vol. 7

12/92 Operating Experience Feedback Report—Pressure 
Locking and Thermal Binding of Gate Valves

NUREG-1275, 
Vol. 9 
(S92-07)

C. Hsu

Engineering Evaluations

05/92 Inadequate Management Control of Snubber 
Surveillance

E92-01 C.Hsu

06/92 Insights From Common-Mode Failure Events E92-02 S. Israel
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Table D-2 (cont.)

Reactors--Reports, 1980-1993

Technical Reviews

01/92 Enhanced Setpoint Testing Procedures for Pressurizer 
Safety Valves at Oconee and Catawba

T92-01 M. Wegner

01/92 BWR 5 and 6 Events Applicable to Laguna Verde T92-02 J. Kauffman 
N. Casas

06/92 Solenoid-Operated Valves and Related Equipment— 
A Status Report

T92-03 H. Ornstein

06/92 Recent Solenoid-Operated Valve Experiences 
Involving Maintenance and Testing Deficiencies

T92-04 H. Ornstein

06/92 Errors in Effective Reactor Trip Settings or Monitoring 
Associated with Excore Instrumentation

T92-05 S. Israel

09/92 Water Intrusion into Sensitive Control Room 
Equipment

T92-06 J. Kauffman

09/92 Inoperability of the Standby Liquid Control System 
During Surveillance Testing at Nine Mile Point Unit 2

T92-07 L. Gundrum

10/92 Emergency Diesel Generator Start Frequency T92-08 T. Cintula

11/92 Review of Manual Valve Failures T92-09 S. Salah

nm Prospective Trend of Low Reliability Emergency 
Diesel Generators

T92-10 T  Cintula
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Table D-3
Reports Issued in 1991

Date
Special Studies

Title No. Author

07/91 Office for Analysis and Evaluation of Operational 
Data 1990 Annual Report, Power Reactors

NUREG-1272, 
Vol. 5, No. 1

09/91 Performance of Emergency Diesel Generators in 
Restoring Power to Their Associated Safety Buses—A 
Review of Events Occurring at Power

891-01 T. Cintula

Engineering Evaluations

02/91 A Review of Water Hammer Events After 1985 E91-01 E. Brown

Technical Reviews

02/91 Causes of Incorrect System Flows T91-01 S. Israel

02/91 Incorrect Rotation of PDF T91-02 T. Cintula

03/91 Overloaded Emergency Buses T91-03 S. Israel

04/91 Turbine Overspeed Trip Due to Steam Valve Leakage 
and Condensate

T91-04 C. Hsu

05/91 Setpoint Testing of Pressurizer Safety Valves With 
Water-Filled Loop Seals

T91-05 M. Wegner

06/91 Deficiencies in External Flood Protection T91-06 S. Israel

07/91 Evaluation of Partial Loss of Station Power Events 
at Prairie Island Unit No. 2 on December 21 and 
December 26,1989

T91-07 F. Manning
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Table D-4
Reports Issued in 1990

Date
Case Studies

Title No. Author

10/90 Operating Experience Feedback Report Solenoid- 
Operated Valve Problems at U.S. Light Water 
Reactors

NUREG-1275, 
Vol. 6 
(C90-01)

H. Ornstein

Special Studies
07/90 Office for Analysis and Evaluation of Operational 

Data 1989 Annual Report, Power Reactors
NUREG-1272, 
Vol. 4, No. 1

03/90 Review of Thermal Stratification Operating Experience S902 T. Su

08/90 Recurrence of Important Safety Issues Reported 
in LERs

S90-01 S. Israel

Engineering Evaluations
02/90 Failures of Electrical Supply and Power Generation 

Equipment Which Disrupted Plant Function at Nuclear 
Power Plants

E90-01 M. Wegner

02/90 Crosby Low Pressure Relief Valves E90-02 S. Israel

05/90 Overpressurization of Auxiliary Feedwater Systems E90-03 C. Hsu

04/90 Swelling and Cracking in Hafnium Control Rods E90-04 M. Wegner

05/90 Operational Experience on Bus Transfer E90-05 S. Mazumdar

07/90 Potential for Residual Heat Removal System Pump 
Damage

E90-06 C. Hsu

07/90 Effects of Internal Flooding of Nuclear Power 
Plants on Safety Equipment

E90-07 T. Su

09/90 Low Temperature Overpressure Protection: Testing 
PORVs With the Alternate Pneumatic Supply

E90-08 S. Israel 
S. Salah

10/90 Additional Factors Affecting the Lift Setpoint of 
Pressurizer Safety Valves

E90-09 L. Padovan

12/90 Evaluation of Boiling Water Reactor Mode 
Switch Events

E90-10 W. Jones
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Table D-4 (cont.)

Technical Reviews

01/90 PNO’s Issued in First Quarter of 1989 T90-01 R. Dennig 
T Wolf

01/90 Insights Regarding Commonwealth Edison Plant 
Root-Cause Determinations Related to Maintenance 
Effectiveness (Proprietary)

T90-02 N. Thomasson

03/90 Improper Installation of Heat Shrinkable Tubing T90-03 S. Mazumdar

03/90 Reverse (Backward) Acting Valve Manual Handwheels T90-04 T. Cintula

03/90 Association Between Nuclear Plant Utilization and 
Incentive Regulation by Station Public Utility 
Commissions

T90-05 S. Stern

05/90 Aquatic Life in Emergency Cooling Ponds T90-06 L. Padovan

05/90 Reversed Sensing Lines Connections T90-07 B. Kaufer

06/90 Turbine Bypass Malfunctions T90-08 B. Kaufer

06/90 Inadvertent Partial Draining of Condensate Storage 
Tanks

T90-09 T. Cintula

07/90 Evaluation of Maintenance Trends at Five Selected 
Sites (Proprietary)

T90-10 P. O’Reilly

07/90 Evaluation of Safety Equipment Outages For 
Significance at Zion (Revised)

T925A F. Manning

08/90 Effect of High Energy Line Breaks on Chilled Water 
Systems at Nuclear Power Plants

T90-11 L. Padovan

09/90 Loss of Offsite Power to Comply With NRC Regulations T90-12 T. Cintula

10/90 Corrosion and Failure of Service Water Pump Impeller 
Snap Rings

T90-13 C. Hsu

10/90 Seal Problems in Boric Acid Transfer Pumps T90-14 S. Israel

10/90 Salem 1 and 2 Evaluation of Operating Experience 
(Proprietary)

T90-15 P. O’Reilly

11/90 Impact of Pipe Liner Failure of Pump Operation T90-16 S. Israel

12/90 Inadvertent Containment Spray Actuations T90-17 M. Harper
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Table D-5
Reports Issued in 1989

Date
Special Studies

Title No. Author

06/89 Office for Analysis and Evaluation of Operational 
Data 1988 Annual Report, Power Reactors

NUREG-1272, 
Vol. 3, No. 1

03/89 Operating Experience Feedback Report Technical 
Specifications

NUREG-1275, 
Vol. 4

P. O’Reilly 
G. Plumlee

03/89 Operating Experience Feedback Report Progress 
in Scram Reduction

NUREG-1275, 
Vol. 5

L. Bell 
P. O’Reilly

08/89 Operating Experience Feedback Report Progress 
in Scram Reduction

NUREG-1275, 
Vol. 5
Addendum

L. Bell

01/89 Application of the NPRDS for Effectiveness 
Monitoring (Appendices A and B are Proprietary)

S804B P. O’Reilly 
T. Wolf
P. Cross-Prather

02/89 Maintenance Programs at Nuclear Power Plants 
(Table 2 is Proprietary)

S901
Revision 1

M. Chiramal 
S. Israel 
M. Wegner 
S. Stern

Engineering Evaluations

02/89 Problems With Oils, Greases, Solvents and Other 
Chemical Materials

E901 S. Israel

03/89 Fire and Explosive Mbctures Resulted From 
Introduction of Hydrogen Into Plant Air Systems

Not issued

E902

E903

H. Ornstein

04/89 On Demand Malfunctions of HPCI and RCIC E904 T. Cintula

06/89 Electrical Bus Bar Failures E905 M. Padovan

08/89 Failure of Steam Generator Isolation Check Valve E906 T. Cintula

09/89 Diversion of Seal Cooler Flow for RHR Pumps E907 S. Israel

10/89 Excessive Valve Body Erosion at Brunswick E908 E. Brown

12/89 Operator Actions During Operational Events E909 S. Israel

12/89 Potential for Gas Binding of High Head Safety 
Injection Pumps Resulting From Inservice Testing of 
VCT Outlet Isolation Valves

E910 M. Padovan
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Table D-5 (cont.)

Technical Reviews

01/89 Millstone Unit 1—Safety/Relief Valve Discharge Line T901
Vacuum Breakers Failed Open

02/89 Inadvertent Reactor Trips Due to RCS Flow T902
Instrumentation Maintenance Activities

03/89 Generic Implication of Browns Ferry Fire on T903
November 2, 1987

04/89 Design Deficiency of Safety Injection Block Switch T904

04/89 Failure of 4160V GE Magneblast Breaker to Trip Open T905

04/89 Broken Lifting Beam Bolts in HPCI Terry Turbine T906

04/89 Component Degradation Due to Indiscriminant Painting T907

A nonreactor report; See NUREG-1272, Vol. 4, No. 2 T908

05/89 Operating Events Involving Dampers T909

06/89 Investigation of Cracked Control Rod Drive Seal T910
Housings at Palisades

06/89 Evaluation of Individually Reported Safety System T911
LERs for Their Combined Significance

06/89 Selected Maintenance Rework T912

07/89 Comparison of the Proposed Maintenance T913
Effectiveness (ME) Indicator With Catawba and Farley 
Nuclear Plants Regarding Inspections (Proprietary)

09/89 Overview of Design/Installation Fabrication Errors in T914
1988

09/89 EDG Ground Fault Detection and Trip Circuit T915
at Perry Unit 1

09/89 Debris in Containment Recirculation Sumps T916

Not issued (refer to E908) T917

09/89 Check Valve Failure Rates From NPRDS Data T918

09/89 Failure of Overcurrent Protective Device at T919
Palisades Unit 1

Not issued T920

10/89 Inadequate Capacity of 4160V Switchgear at T921
FitzPatrick

T Su

M. Padovan 

T. Su

S. Mazumdar 

S. Mazumdar 

T. Cintula 

M. Padovan

S. Israel 

W. Jones

F. Manning

S. Israel

N. Thomasson 
T. Wolf 
M. Harper

S. Israel 

S. Mazumdar 

M. Padovan

E. Brown 

S. Mazumdar

S. Mazumdar
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Reactors—Reports, 1980-1993

Technical Reviews (cont.)

11/89 Failure of HPCI Turbine Due to High Moisture in T922
Lube Oil

11/89 Delaminating Foil Insulation in Primary Containment T923

Not issued T924

12/89 Evaluation of Safety Equipment Outages for T925
Significance at Zion

12/89 Evaluation of Two Beaver Valley 2 Nuclear Plant T926
Equipment Degradation Events for Their Combined 
Significance

12/89 Follow-up on Steam Binding of AFW Pumps T927

12/89 Inadequate Overpressure Protection for Auxiliary T928
Steam Headers at the Oconee Plants

C. Hsu 

T. Cintula

F. Manning 

F. Manning

C. Hsu 

S. Salah
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Table D-6
Reports Issued in 1988

Date
Case Studies

Title No. Author

08/88 Operating Experience Feedback Report Service 
Water System Failures and Degradations in Light 
Water Reactors

NUREG-1275, 
Vol. 3

P. Lam 
E. Leeds

03/88

Special Studies

Significant Events That Involved Procedures S801 E. Trager

03/88 Operational Experience Feedback Evaluation 
Rancho Seco Nuclear Generating Station, Restart

S802 G. Plumlee

06/88 AEOD Concerns Regarding the Power Oscillation 
Event at LaSalle 2 (BWR-5)

S803 J. Kauffman

08/88 Preliminary Results of the Trial Program for 
Maintenance Performance Indicators

S804A

09/88 Report to the U.S. Nuclear Regulatory Commission 
on Analysis and Evaluation of Operational Data—1987 
Power Reactors

Not issued

Not issued

A  nonreactor report; See NUREG-1272, Vol. 3, No. 2

NUREG-1272 
Vol. 2, No. 1 
(S804)

5805

5806

5807

04/88

Engineering Evaluations

BWR Overfill Events Resulting in Steam Line Flooding E801 J. Kauffman

05/88 Design and Operating Deficiencies in Control Room 
Emergency Ventilation Systems

E802 S. Israel

08/88 Inadequate NPSH in High Pressure Safety Injection 
Systems in PWRs

E803 S. Israel

08/88 Reliability of Recirculation Pump Breaker During an 
ATWS

E804 T. Su

09/88 Potential LOCA Due to Energized Uncovered 
Pressurizer Heaters

E805 T. Cintula

10/88 Loss of Decay Heat Removal Due to Rapid Refueling 
Cavity Pumpdown

E806 M. Padovan
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Table D-6 (cont.)

Engineering Evaluations (cont.)

10/88 Pump Damage Due to Low Flow Cavitation E807 C. Hsu

12/88 Operational Experience Review of Potential Large 
Openings in Containment

E808 T. Cintula

Technical Reviews

01/88 Perry Nuclear Power Plant Unit 1—Unexpected MSIVs 
Closure and Reopening

Not issued

T801

T802

T. Su

05/88 Summary of Early Operational Experience of Foreign 
Commercial Nuclear Reactors (Proprietary)

T803 P. O’Reilly

05/88 “Precursor” Operational Events That Occurred From 
November 1, 1987, Through March 1988

T804 F. Manning

05/88 Insights From Significant Events in 1987 T805 S. Israel

05/88 Recent Operational Experience Trends at Fermi 2 T806 T. Wolf

06/88 Recent Operational Experience Trends at Indian 
Point 2

T807 T Wolf

06/88 A Technical Basis for Granting Test Frequency Relief T808 G. Plumlee

06/88 Blocked Thimble Tubes/Stuck Incore Detector T809 M. Wegner

07/88 An Analysis of NPRDS Data for Hatch Plant 
(Proprietary)

T810 T Wolf
P. Cross-Prather

11/88 Degradation of Ice Condenser Containment 
Functional Capability

T811 F. Manning

Incident Investigation Program Reports

02/88 Incident Investigation Manual NUREG-1303
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Table D-7
Reports Issued in 1987

Date
Case Studies

Title No. Author

03/87 Operating Experience Feedback Report—Air Systems 
Problems at U.S. Light Water Reactors

NUREG-1275, 
Vol. 2 
(C701)

H. Ornstein

Special Studies

05/87 Report to the U.S. Regulatory Commission on 
Analysis and Evaluation of Operational Data—1986

NUREG-1272
(S701)

05/87 Loss of Decay Heat Removal Function at Pressurized 
Water Reactors With Partially Drained Reactor 
Coolant Systems

A nonreactor report; See NUREG-1272, Vol. 2, No. 2

5702

5703

H. Ornstein

Engineering Evaluations

01/87 Potential Containment Airlock Window Failure Due to 
Radiation

E701 S. Israel

03/87 MOV Failure Due to Hydraulic Lockup From Excessive 
Grease in Spring Pack

E702 E. Brown

03/87 Loss of Offsite Power Due to Unneeded Actuation 
of Startup Transformer Protection Differential Relay

E703 F. Ashe

03/87 Discharge of Primary Coolant Outside of Containment 
at PWRs While on RHR Cooling

E704 S. Israel

03/87 RWCU System Automatic Isolation and Safety 
Considerations

E705 N. Thomasson

03/87 Inadequate Mechanical Blocking of Valves E706 T Cintula

03/87 Design and Construction Problems at Operating 
Nuclear Plants

E707 C. Hsu

08/87 Depressurization of Reactor Coolant Systems at PWRs E708 S. Israel

08/87 Auxiliary Feedwater Pump Trips Due to Low 
Suction Pressure

E709 C. Hsu

10/87 Inadequate NPSH in Low-Pressure Safety Systems 
in PWRs

E710 S. Israel
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Table D-7 (cont.)

Program Support Reports

07/87 Operational Experiences at Newly Licensed 
Nuclear Power Plants

NUREG-1275,
Vol.l

R. Dennig

09/87 Trends and Patterns Program Report—Operational 
Experience Feedback on Main Feedwater Flow Control 
and Main Feedwater Flow Bypass Valves and Valve 
Operators

P701 G. Plumlee

Technical Reviews

01/87 Compression Fitting Failures T701 H. Ornstein

03/87 Leaking Pulsation Dampener Leads to Loss of 
Charging System

T702 T. Cintula

03/87 Potential for Loss of Emergency Feedwater Caused 
by Pump Runout During Certain Transients

T703 M. Wegner

03/87 Pressurizer Code—Safety Valve Reliability T704 M. Wegner

05/87 Occurrence of Events Involving Wrong Unit/Wrong 
Train/Wrong Component—Update Through 1986

T705 E. Trager

06/87 Recent Events Involving Turbine Runbacks at PWRs T706 E. Leeds

08/87 Undetected Loss of Reactor Water T707 S. Israel

08/87 Problems with High Pressure Safety Injection Systems 
in Westinghouse PWRs

T708 S. Israel

10/87 Recent New Plant Operational Experience T709 T Wolf

11/87 Heating Ventilating, and Air Conditioning System 
Problems

A nonreactor report; See NUREG-1272, Vol. 2, No. 2

T710

T711

M. Chiramal

11/87 Unplanned Criticality Events at U.S. Power Reactors 
Similar to That at Oskarshamm Unit 3 on 07/30/87

T712 T. Wolf

12/87 Mispositioning of “Reverse Acting” Valve Controllers 

A nonreactor report; See NUREG-1272, Vol. 3, No. 2

T713

T714

J. Stewart
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Table D-8
Reports Issued in 1986

Date
Case Studies

Title No. Author

A nonreactor report; See NUREG-1272 C601

08/86 Operational Experience Involving Turbine Overspeed 
Trips

C602 C. Hsu

12/86 A Review of Motor-Operated Valve Performance C603 E. Brown

12/86 Effects of Ambient Temperature on Electronic 
Components in Safety-Related Instrumentation and 
Control Systems

C604 M. Chiramal

12/86 Operational Experience Involving Losses of 
Electrical Inverters

C605 F. Ashe

Special Studies

04/86 AEOD Annual Report for 1985 S601 J. Heltemes

05/86 An Overview of Nuclear Power Plant Operating 
Experience Feedback Programs

S602 J. Crooks

06/86 Adequacy of the Scope of IE Bulletin 86-01 S603 E. Leeds

Engineering Evaluations

05/86 Core Damage Precursor Event at Trojan E514, Rev. 1 D. Zukor

01/86 Deficient Operator Actions Following Dual Function 
Valve Failures

E601 E. Leeds

01/86 Unexpected Criticality Due to Incorrect Calculation 
and Failure to Follow Procedures

E602 E. Leeds

02/86 Delayed Access to Safety Related Areas During 
Plant Operation

E603 T Cintula

03/86 Spurious System Isolations Due to the Panalarm 
Model 86 Thermocouple Monitor

E604 E. Leeds

04/86 Lightning Events at Nuclear Power Plants E605 M. Chiramal

05/86 Loss of Safety Injection Capability at Indian Point 
Unit 2

E606 R. Tripathi

07/86 Degradation or Loss of Charging Systems With Swing 
Pump Designs

E607 F. Ashe

07/86 Reexamination of Water Hammer Occurrences E608 E. Leeds
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Table D-8 (cont.)

Engineering Evaluations (cont.)

08/86 Inadvertent Draining of Reactor Vessel During 
Shutdown Cooling Operation

E609 P. Lam

08/86 Loss of Low Pressure Coolant Injection Loop Selection 
Logic at Millstone Unit 1

E610 E. Leeds

1 0 /8 6 Deficiencies in Seismic Anchorage for Electrical 
and Control Panels

E611 N. Thomasson

1 2 /8 6 Emergency Diesel Generator Component Failures 
Due to Vibration

E612 C. Hsu

1 2 /8 6 Localized Rod Cluster Control Assembly Wear at 
PWR Plants

E613 E. Brown

Program Support Reports

0 1 /8 6 Trends and Patterns Program Plan—FY86-FY88 P601 R. Dennig

08/86 Trends and Patterns Report of Unplanned Reactor 
Trips at U.S. Light Water Reactors in 1985

P602 L. Bell

08/86 Trends and Patterns Report of Engineered Safety 
Feature Actuations at Commercial U.S. Nuclear Power 
Plants

P603 M. Harper

08/86 Trends and Patterns Report of the Operational 
Experience of Newly Licensed U.S. Nuclear Power 
Reactors

P604 T. Wolf

Technical Reviews

0 1 /8 6 Pressure Sensitive Temperature Switch Results in 
Spurious Actuation of Fire Suppression System

T601 T. Cintula

04/86 Emergency Diesel Generator Cooling Water System 
Design Deficiencies at Main Yankee and Haddam Neck

T602 E. Leeds

04/86 Inadvertent Pump Suction Transfer and Potential 
Auxiliary Feedwater Pump Cavitation at Davis-Besse

T603 R. Tripathi

05/86 Events Resulting From Deficiencies in Labeling and 
Identification Systems

T604 E. Trager

06/86 Failure of Main Steam Safety Valves to Properly Reseat T605 R. Freeman

08/86 Inadvertent Recirculation Actuation Signals at 
Combustion Engineering Plants

T606 T. Cintula
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Table D-8 (cont.)

Technical Reviews (cont.)

09/86 Occurrence of Events Involving Wrong Units/Wrong 
Train/Wrong Component—Update Through June 1986

T607 E. Trager

1 1 /8 6 Hydrogen Fire and Failure of Detection System T608 M. Chiramal

1 2 /8 6 Foreign Material and Debris in Safety-Related 
Fluid Systems

T609 E. Leeds

1 2 /8 6 ADS/RCIC System Interaction Events at River Bend 
Unit 1

T610 E. Leeds

1 2 /8 6 Denied Access Due to Negative Room Pressure T611 T. Cintula

1 2 /8 6 Degradation of Safety Systems Due to Component 
Misalignment and/or Mispositioned Control/Selector 
Switches

T612 R. Tripathi

Incident Investigation Program Reports

0 1 /8 6 Loss of Power and Water Hammer Event at San 
Onofre, Unit 1 on November 21, 1986

NUREG-1190

0 2 /8 6 Loss of Integrated Control System Power and 
Overcooling Transient at Rancho Seco on 
December 26, 1985

NUREG-1195

08/86 Incident Investigation Manual*

1 2 /8 6 Incident Investigation Manual, Revision 1*

* Superseded by N U R EG -1303 (“Incident Investigation Manual”), published 2/88. (See Thble D -3.)
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Table D-9
Reports Issued in 1985

Date
Case Studies

Title No. Author

09/85 Licensee Event Report System, Evaluation of First 
Year Results and Recommendations for Improvements

NUREG-1022, 
Supp. No. 2

06/85 Safety Implications Associated With In-Plant 
Pressurized Gas Storage and Distribution Systems in 
Nuclear Power Plants

C501 H. Ornstein

09/85 Overpressurization of Emergency Core Cooling 
in Boiling Water Reactors

C502 P. Lam

12/85 Decay Heat Removal Problems at U.S. Pressurized 
Water Reactors

C503 H. Ornstein

12/85 Loss of Safety System Function Events 

A nonreactor report: See NUREG-1272

C504

C505

E. Trager

Special Studies

03/85 Review of Operational Experience From Non-Power 
Reactors

S501 D. Zukor

04/85 AEOD Semiannual Report for July-December 1984 S502 J. Heltemes

09/85 Evaluation of Recent Valve Operator Motor Burnout 
Events

S503 E. Brown

Engineering Evaluations

01/85 Motor-Operated Valve Failures Due to Hammering 
Problem

E501 M. Chiramal

01/85 Failure of Residual Heat Removal Suppression 
Cooling Valve to Operate

E502 C. Hsu Pool

03/85 Partial Failures of Control Rod Systems to Scram E503 M. Chiramal

03/85 Loss or Actuation of Various Safety-Related Equipment 
Due to Removal of Fuses or Opening of Circuit Breakers

E504 F. Ashe

03/85 Service Water System Air Release Valve Failures E505 S. Salah

05/85 Valve Stem Susceptibility to Intergranular Stress 
Corrosion Cracking Due to Improper Heat Treatment

E506 C. Hsu

05/85 Electrical Interaction Between Units During Loss 
of Offsite Power Event of August 21, 1984 at McGuire 
Units 1 and 2

E507 M. Chiramal
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Table D-9 (cont.)

Engineering Evaluations (cont.)

05/85 Nuclear Plant Operating Experience Involving Safety 
System Disturbances Due to Bumped Electro- 
Mechanical Components

E508 S. Rubin

07/85 Salem Unit 2 Depressurization Event E509 R. Freeman

07/85 Disabling of a Shared Diesel Generator Set Due to 
Electrical Power Supply Arrangement for Support 
Auxiliaries

E510 F. Ashe

08/85 Closure of Emergency Core Cooling System Minimum 
Flow Valves

E511 E. Leeds

09/85 Failure of Safety-Related Pumps Due to Debris E512 R. Freeman

09/85 High Pressure Core Spray System Relief Valve Failures E513 S. Salah

10/85 Core Damage Precursor Event at Trojan E514 D. Zukor

12/85 Inadvertent Actuation of Safety System Due To 
Cross Talk

E515 M. Chiramal

Program Support Reports

07/85 Feedwater Transient Incidents in Westinghouse PWRs P501 R. Dennig

06/85 Trends and Patterns Analysis of 1981 Through 1983 
LER Data (NUREG/CR-4129)

P502 B. Brady

08/85 Engineered Safety Feature Actuations at Commercial 
U.S. Nuclear Power Reactors-January 1 Through 
June 30,1984

P503 T. Wolf

08/85 Trends and Patterns Report of Unplanned Reactor 
Trips at U.S. Light Water Reactors in 1984

P504 L. Bell

Technical Reviews

01/85 Failure of Automatic Protection for Boron Dilution 
Event at Callaway Unit 1

T501 R. Freeman

03/85 Comparative Analysis of Recent Feedline Water 
Hammer Events at Maine Yankee, Calvert Cliffs, 
Palisades, and Salem

T502 E. Leeds

05/85 Pressurizer Level Instrumentation of Combustion 
Engineering Reactor Units

T503 M. Chiramal

05/85 Loss of Instrument Air and Subsequent Pressure 
Transient at Callaway Unit 1

T5Q4 R. Freeman
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Table D-9 (cont.)

Date
Technical Reviews (cont.)

Title No. Author

07/85 Beaver Valley Component Cooling Water Pump Damage T505 C.H su

07/85 Primary System Release Due to Pressurizer Degas 
Relief Valve Lifting

T506 T. Cintula

08/85 Standby Liquid Control System Pressure Relief Valves 
Lift at a Pressure Lower Than Reactor Coolant Pressure

T507 E. Brown

08/85 Browns Ferry Nuclear Plant High Pressure Coolant 
Injection System Performance Assessment

T508 E. Leeds

08/85 Inadequate Surveillance Testing Procedures for 
Degraded Voltage and Undervoltage Relays Associated 
With 4160-Volt Emergency Buses

T509 F. Ashe

09/85 Xenon Induced Power Oscillations at Catawba T510 R. Freeman

09/85 Technicians Perform Work on Wrong Control Rod 
Drive Mechanism

T511 E. Trager

10/85 Incorrect Plugging of Steam Generator Tubes T512 R. Freeman

11/85 Flooding of Safety-Related Valves in Pits T513 D. Zukor

11/85 Potential Loss of Component Cooling Water Due to 
Maladjustment of Relief Valves

T514 D. Zukor

12/85 Residual Heat Removal Service Water Booster Pump 
Air Binding at Brunswick Unit 1

T515 S. Salah

12/85 High Pressure Coolant Injection Overspeed Trip Loss 
Events and Subsequent Damage Due to Water Hammer

T516 E. Trager

Incident Investigation Program Reports

07/85 Loss of Main and Auxiliary Feedwater Event at the 
Davis-Besse Plant on June 9,1985

NUREG-1154
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Table D-10
Reports Issued in 1984

Date
Case Studies

Title No. Author

02/84 Licensee Event Report System, Description of 
System and Guidelines for Reporting

NUREG-1022, 
Supp. No. 1

03/84 Low Temperature Overpressure Events at Turkey 
Point Unit 4

C401 W. Fanning

06/84 Operating Experience Related to Moisture Intrusion 
in Electrical Equipment at Commercial Power Reactors

C402 M. El-Zeftawy

05/84 Hatch Unit 2 Plant Systems Interaction Event on 
August 25, 1982

C403 S. Rubin

07/84 Steam Binding of Auxiliary Feedwater Pumps 

A nonreactor report; See NUREG-1272

C404

C405

W. Fanning

Special Studies

01/84 Human Error in Events Involving Wrong Unit or 
Wrong Train

S401 E. Trager

07/84 Pressure Locking of Flexible Disk Wedge Type 
Gate Valves

S402 S. Rubin

06/84 Annual Report of U.S. NRG Participation in the 
Nuclear Energy Agency Incident Reporting System 
During 1983

S403 J. Crooks

06/84 Analysis of Foreign IRS Reports Submitted During 
CY 1983

S404 D. Zukor

09/84 Semiannual Report on AEOD Activities S405 J. Heltemes

10/84 Application of Risk Perspectives: A Procedures Guide S406 P. Lam

Engineering Evaluations

01/84 Temporary Loss of All AC Power Due to Relay 
Failure in Diesel Generator Load Shedding Circuitry 
at Fort St. Vrain

E401 M. Chiramal

01/84 Water Hammer in Boiling Water Reactor High-Pressure 
Coolant Injection Systems

E402 S. Rubin

01/84 Deficiency in Automatic Switch Company (ASCO) 
Spare Parts Kits for Scram Pilot Solenoid Valves

E403 F. Ashe

NUREG-1272, Appendix D 20



Reactors—Reports, 1980-1993

Table D-10 (cont.)

Engineering Evaluations (cont.)
02/84 Failures in the Upper Head Injection System E404 D. Zukor

03/84 Common Mode Failure of HPCI Steam Flow Isolation 
Capability at Browns Ferry

E405 M. El-Zeftawy

03/84 Mechanical Snubber Failure E406 C. Hsu

03/84 Initiation and Indication Circuitry for High Pressure 
Coolant Injection Systems

E407 F. Ashe

03/84 Load Reduction Transient at the Salem Unit 2 on 
January 14, 1982

E323
Revision 1

N. Trehan

04/84 Reversed Differential Pressure Instrument Sensing 
Lines

E408 S. Rubin

05/84 Operating Experience Involving Air in Instrument 
Sensing Lines

E409 S. Salah

05/84 Operational Experiences Involving Standby Gas 
Treatment Systems That Illustrate Potential Common 
Cause Failure or Degradation Mechanisms

E410 F. Ashe

05/84 Failure of Anti-Cavitation Device in Residual Heat 
Removal Service Water Heat Exchanger Outlet Valve

E411 C. Hsu

05/84 Adverse System Interaction With Domestic Water 
Systems

E412 T. Cintula

05/84 Natural Circulation in Pressurized Water Reactors E413 W. Fanning

05/84 Stuck Open Isolation Check Valve on the Residual 
Heat Removal System at Hatch Unit 2

E414 P. Lam

06/84 Overcooling Transient E415 E. Imbro

06/84 Erosion in Nuclear Power Plants E416 E. Brown

07/84 Loosening of Flange Bolts on Residual Heat Removal 
Heat Exchanger Leading to Primary to Secondary Side 
Leakage

E417 C. Hsu

07/84 Feedwater Transients During Startup at Westinghouse 
Plants

E418 D. Zukor

07/84 Failures of Fischer-Porter Transmitters Used in 
Safety Related Systems

E419 M. Chiramal

08/84 Operational Experiences Involving Shorted Lamp 
Sockets of Indication Lights

E420 M. Chiramal
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Table D-10 (cont.)

Engineering Evaluations'(cont.)

08/84 Loss of Pressurizer Heaters During Precore Hot 
Functional Testing

E421 T. Cintula

08/84 High Pressure Coolant Injection System Performance 
at Hatch Units 1 and 2

E422 T Wolf

09/84 Failure of Large Hydraulic Snubbers to Lock Up E423 E. Brown

10/84 Failure of Anchor Bolt on Diesel Generator Day 
Tank at Davis-Besse Unit

E424 C. Hsu

10/84 High Pressure Coolant Injection System Lockout at 
Vermont Yankee

E425 M. Chiramal

10/84 Single Failure Vulnerability of Power-Operated 
Relief Valve Actuation Circuitry for Low Temperature 
Overpressure Protection

E426 E. Imbro

11/84 Licensee Event Reports That Address Situations That 
Potentially Could Result in Overloading Electrical 
Equipment in the Emergency Power System or Prevent 
Operation of the Onsite Power System Sequencer

E427 F. Ashe

Program Support Reports

02/84 Operating History Overview for Diesel Generators 
in Nuclear Service

P401 R. Dennig 
M. Chiramal

03/84 AEOD Trends and Patterns Program Plan P402 R. Dennig

05/84 AEOD Trends and Patterns Evaluation Report, 
Preliminary Assessment of LER Reporting Under 
10 CFR 50.73

P403 F. Hebdon

03/84 LER Data on Personnel Errors P404 F. Hebdon

11/84 Draft Trends and Patterns Analysis of Feedwater 
Transients at Westinghouse PWRs

P405 M. Harper

11/84 Trends and Patterns Analysis of Reactor Scrams 
(Pilot Study)

P406 L. Bell
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Reactors--Reports, 1980-1993

Technical Reviews
Date Title No. Author

03/84 Failures of Containment Air Monitors at Farley 
Units 1 and 2

T401 D. Zukor

03/84 Chemical Contamination of Primary and Secondary 
Systems in Light Water Reactors

T402 M. El-Zeftawy

03/84 Setpoint Drift of Barton Model 288 Switches T403 M. Chiramal

04/84 Cable Fire and Loss of Control Power to Engineered 
Safeguards Valves

T404 M. Chiramal

04/84 Cold Weather Events 1983-1984 T405 T Cintula

04/84 Improper Spare Parts Procurement Event at 
Grand Gulf Unit

T406 T. Wolf

04/84 Failure of a 4 kV Circuit Breaker to Trip T407 M. Chiramal

05/84 Diesel Generator Inoperability Due to Overheating 
of Ventilation Cowling

T408 M. Chiramal

05/84 Multiple Failure of Bell and Howell Dual 
Potentiometer Modules That Occurred at the Fort 
Calhoun Nuclear Station

T409 F. Ashe

05/84 Failure of Injection Valve for the High Pressure 
Coolant Injection System to Open During a Surveillance 
Test

T410 E. Brown

06/84 Contamination of the Nitrogen System at 
Sacramento Municipal Utility District

T411 M. El-Zeftawy

06/84 Failure of an Access Door Between the Drywell 
and the Wetwell

T412 T. Wolf

06/84 Failure of Fire Damper in Safeguards Ventilation System T413 W Fanning

07/84 Station Operating Restrictions for Loss or Out-Of- 
Service Power Transformers Through Which Electrical 
Power is Supplied to the Emergency Buses

T414 F. Ashe

07/84 Destruction of Charging Pump T415 W. Fanning

08/84 Loss of Engineered Safety Feature Auxiliary Feedwater 
Pump Capability at Trojan on January 22, 1983

T416 D. Zukor

08/84 Excessive Cooldown Rate Event at LaSalle Unit 1 T417 S. Salah

08/84 Events Involving Fires or Other Related Abnormalities 
in Motor Control Centers with Aluminum Bus Bars

T418 F. Ashe
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Table D-10 (cont.)

Technical Reviews (cont.)
08/84 Contamination of Snubber Bleed Screw and Lockup T419

Poppet Valve

08/84 Failure of an Isolation Valve of the Reactor Core T420
Isolation Cooling System to Open Against Operating 
Reactor Pressure

08/84 Design Deficiency in Standby Gas Treatment System T421

08/84 Inoperability of Safety Injection Pump at Salem Unit 1 T422
on October 17, 1983

10/84 Inoperability of Helium Circulator Overspeed Trip T423
Channels Due to Impedance Variations in Speed Sensing 
Cables Exposed to Steam Leak

11/84 Fire Water Main Leakage into 4 kV Switchgear Room T424
at San Onofre Unit 1

C. Hsu 

P. Lam

M. Chiramal

D. Zukor

F. Imbro 

T Cintula
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Table D-11
Reports Issued in 1983

Date
Case Studies

Title No. Author

09/83 Licensee Event Report System, Description of System 
and Guidelines for Reporting

NUREG-1022

09/83 Potentially Damaging Failure Modes of High and 
Medium Voltage Electrical Equipment

NUREG/
CR-3122

M. Chiramal

04/83 Failures of Class IE Safety-Related Switchgear Circuit 
Breakers to Close on Demand

C301 M. Chiramal

Engineering Evaluations

01/83 Fuel Degradation at Westinghouse Plants E301 D. Zukor

04/83 Update to AEOD/E301 (Fuel Degradation at 
Plants)

E301
Revision 1

D. Zukor

01/83 Potential Loss of Service Water Flow Resulting From 
a Loss of Instrument Air

E302 E. Imbro

02/83 Valve Flooding Event at Surry E303 D. Zukor

03/83 Investigation of Backflow Protection in Common 
Equipment and Floor Drain Systems to Prevent Flooding 
of Vital Equipment in Safety-Related Compartments

E304 T Cintula

04/83 Inoperable Motor-Operated Valve Assemblies Due to 
Premature Degradation of Motors and/or Improper 
Limit Switch/Torque Switch Adjustment

E305 E. Brown
F. Ashe

04/83 Cooldown During Loss of Control Room Test at 
McGuire Unit 1

E306 D. Zukor

04/83 Degradation of Safety-Related Batteries Due to 
Cracking of Battery Cell Cases and/or Other Possible 
Aging-Related Mechanisms

E307 F. Ashe

04/83 Cracks and Leaks in Small-Diameter Piping E308 E. Brown

04/83 The Potential for Water Hammer During the Restart 
Residual Heat Removal Pumps at BWR Nuclear Power 
Plants

E309 S. Rubin

04/83 Loss of Shutdown Cooling and Subsequent Boron 
Dilution at San Onofre Unit 2

E310 T Cintula

04/83 Loss of Salt Water Flow to the Service Water Heat 
Exchangers for 23 Minutes at Calvert Cliffs Unit 2

E311 T. Cintula
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Table D-11 (cont.)

Engineering Evaluations (cont.)

05/83 Operability of Target Rock Safety Relief Valves in the 
Safety Mode with Pilot Valve Leakage

E312 J. Pellet

06/83 Potential Contamination of the Spent Fuel Pool and 
Primary Reactor System

E313 E. Brown

06/83 Loss of All Three Charging Pumps Due to Empty 
Common Reference Leg in the Liquid Level Transducers 
for the Volume Control Tank at St. Lucie 1

E314 T. Cintula

07/83 Misuse of Valve Resulting in Vibration and Damage 
to the Valve Assembly and Pipe Supports

E315 E. Brown

07/83 Frozen Ice Condenser Intermediate Deck Doors E316 D. Zukor

08/83 Loss of High Pressure Injection System E317 N. Trehan

08/83 Biofouling at Salem Units 1 and 2 E318 E. Imbro

09/83 Loss of Drywell Torus Pressure Differential During 
Residual Heat Removal Pump Flow Testing at Cooper

E319 S. Rubin

09/83 Power-Operated Relief Valve Actuation Resulting 
in Safety Injection Actuation at Calvert Cliffs

E320 E. Imbro

09/83 Three Similar Events of a Loss of Shutdown Cooling 
Flow at Combustion Engineering Plants

E321 T. Cintula

09/83 Damage to Vacuum Breaker Valves as a Result of Relief 
Valve Lifting at Peach Bottom Unit 2

E322 C .H su

09/83 Load Reduction Transient at Salem Unit 2 on 
January 14, 1982

E323 N. Trehan

09/83 Review of Events Involving Failures of Power Supply 
in Instrumentation and Control Systems

E324 M. Chiramal

11/83 Vapor Binding of Auxiliary Feedwater Pumps at 
Robinson Unit 2

E325 W. Lanning

11/83 Steam Voiding in Oconee Unit 3 on June 13, 1975: 
A Precursor Event to the TMI-2 Accident

E326 H. Ornstein

11/83 Gaseous Releases From Waste Gas Disposal System E327 N. Trehan

11/83 Human Factors Involvement in Events at Oconee 
Units 1, 2, and 3

NT304 K. Black

08/83 Human Factors Cor tributions to Accident Sequence 
Precursor Events

N305 E. Trager
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Table D -U  (cont.)

Program Support Reports

07/83 Report on the Implications of the Anticipated 
Transient Without Scram Events at the Salem Nuclear 
Power Plant on the NRC Program for Collection and 
Analysis of Operational Experience

P301 J. Crooks

Technical Reviews

01/83 Diesel Generator Load Sequencer Design Deficiency— 
LER 82-025/GIT

T301 M. Chiramal

02/83 Postulated Loss of Auxiliary Feedwater System 
Resulting From a Turbine Driven Auxiliary Feedwater 
Pump Steam Supply Line Rupture

T302 E. Imbro

03/83 Seat Degradation in Henry Pratt Butterfly Valves T303 E. Brown

03/83 Cause of Containment Isolation Valve F042A to Close T304 S. Salah

03/83 Flow Blockage in Essential Raw Cooling Water System 
Due to Asiatic Clam Intrusion at Sequoyah Unit 1

T305 E. Imbro

04/83 Scram Discharge Volume Level Switch Failure at 
Hatch Unit 2

T306 J. Pellet

04/83 Condensate Demineralizer Resin Migration Through the 
Plant Vent and the Standby Gas Treatment System at 
Pilgrim Unit 1

E307 J. Pellet

04/83 Undetectable Failure in Westinghouse Solid State 
Protection System

T308 M. Chiramal

04/83 Air in Reactor Water Cleanup System Instrument 
Sensing Lines at Brunswick Unit 2

T309 S. Salah

04/83 Blocking of Automatic Safety Injection Signals T310 M. Chiramal

05/83 Rod Control Urgent Failure on June 25, 1982, at 
Surry Unit 2

T311 N. Trehan

05/83 Failure of 5 kV Cable Terminations T312 M. Chiramal

05/83 Capped Containment Pressure Sensing Lines T313 S. Rubin

05/83 Improper Size of Inlet Piping to Primary Safety Valves T314 E. Imbro

05/83 Events Involving Losses of or Perturbations in a 
Single 120 Volt AC Vital Power Supply Inverter and 
Attendant Distribution Bus Which Resulted in Inadvertent 
Actuations of Safety Systems

T315 F. Ashe
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Table D-11 (cent.)

Date
Technical Reviews (cont.)

Title No. Author

05/83 Thermal Non-Repeatability Problem With Barton 
Models 763 and 764 Electronic Transmitters

T316 M. Chiramal

06/83 Problems With Diesel Driven Containment Spray Pump 
at Zion Unit 2 on December 16, 1982

T317 D. Zukor

06/83 Failure of Recirculation Spray Service Water Motor- 
Operated Valves

T318 D. Zukor

06/83 Design Deficiency in Control Circuits of Feedwater 
Isolation Valves and Boron Injection Tank Recirculation 
Valves

T319 M. Chiramal

06/83 Inadvertent Safety Injections Attributed to Personnel 
Error at Summer

T320 F. Ashe

06/83 Check Valve Installed Backwards in Instrument Air Line 
to the Power-Operated Relief Valve at Surry Unit 2

T321 D. Zukor

06/83 Gouges in Main Coolant System Piping at Diablo 
Canyon on April 19, 1983

T322 D. Zukor

06/83 Turbine Trip Bypass Delay at Grand Gulf Unit 1 T323 S. Salah

07/83 Events Involving Two or More Simultaneously Dropped 
Rod Control Cluster Assemblies

T324 F. Ashe

08/83 Leakage in Static-O-Ring Pressure Switches T325 M. Chiramal

08/83 Safety Relief Valve Corrosion at a Foreign Reactor T326 E. Brown

08/83 Auxiliary Feedwater Header Problems at Babcock & 
Wilcox Plants

T327 H. Ornstein

08/83 Two of Three Emergency Core Cooling System Accumu
lators Inoperable at Surry Unit 1

T328 D. Zukor

08/83 Leak in Reactor Water Cleanup System “B” Regener
ative Heat Exchanger Relief Line

T329 C. Hsu

08/83 Steam Generator Tube Rupture at Oconee Unit 2 T330 M. El-Zeftawy

08/83 Review of Events at Operating Nuclear Plants 
Involving Plant Computers

T331 M. Chiramal

10/83 Reactor Vessel Drainage T332 S. Salah

10/83 Degradation of Saltwater Cooling System at San Onofre 
Unit 1 Due to a Loss of Instrument Air

T333 H. Ornstein
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Table D-11 (cont.)

Date
Technical Reviews (cont.)

Title No. Author

11/83 Reactor Vessel Drainage at Grand Gulf Unit 1 T334 S. Salah

11/83 Simultaneous Safety Injection Actuation Signal and 
Recirculation Actuation Signal at San Onofre Unit 3

T335 T. Cintula

11/83 Design Deficiency Resulting in Isolation of Both 
Loops of the Emergency Condenser System at Nine Mile 
Point Unit 1

T336 M. Chiramal

11/83 Water Hammer in the Main Feedwater System Resulting 
in a Feedwater Line Crack at Maine Yankee

T337 E. Imbro

11/83 Water Leak Through Containment Spray Block Valves 
at San Onofre 1

T338 D. Zukor

11/83 Redundant Emergency Core Cooling System Pump 
Room Air Coolers Out of Service for 22 Hours at 
Calvert Cliffs Unit 1

T339 T. Cintula

12/83 Evaluation of Control Rod Mismanipulation Event 
at Hatch Unit 2

T340 T Wolf

12/83 Corrosion of Carbon Steel Pipe in Service Water Headers T341 E. Brown
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Table D-12 
Reports Issued in 1982

Date
Case Studies

Title No. Author

01/82 Safety Concern Associated With Reactor Vessel Level 
Instrumentation in Boiling Water Reactors

C201 M. Chiramal

02/82 Report on Service Water System Flow Blockages by 
Bivalve Mollusks at Arkansas Nuclear One and 
Brunswick

C202 E. Imbro

05/82 Survey of Valve Operator Related Events Occurring 
During 1978, 1979 and 1980

C203 E. Brown

07/82 San Onofre Unit 1 Loss of Salt Water Cooling Event 
on March 10, 1980

C204 H. Ornstein

08/82 Abnormal Transient Operating Guidelines as Applied 
to the April 1981 Overfill Event at Arkansas Nuclear 
One, Unit 1

C205 J. Pellet

10/82 Inadvertent Loss of Reactor Coolant Events at the 
Sequoyah Nuclear Plant, Units 1 and 2

C206 W. Lanning

Engineering Evaluations

01/82 Methodology for Vital Area Determination E201 W. Lanning

01/82 Loss of High Pressure Injection Lube Oil Cooling 
at Rancho Seco

E202 J. Pellet

01/82 Inadvertent Isolation of Containment Fan Units at 
Salem Unit 1

E203 W Lanning

01/82 Effects of Fire Protection System Actuation on Safety 
Related Equipment

E204 M. Chiramal

02/82 Potential Consequences of Heavy Load Drop Accidents 
in LWRs

E205 M. El-Zeftawy

02/82 Load Reduction Transient on January 14, 1982, at 
Salem Unit 2

E206 N. Trehan

02/82 LER 50-336/81-26: Investigation of the Relative 
Frequency of Valve Overtravel Anomalies That Could 
Result in a Potential Centrifugal Pump Runout 
Exceeding Net Positive Suction Head

E207 E. Imbro

02/82 An Observed Difference in Lift Setpoint for Steam 
Generator and Pressurizer Safety Valves

E208 T. Cintula
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Reactors—Reports, 1980-1993

Engineering Evaluations (cont.)

02/82 Generator Rotor Retaining Ring as a Potential Missile E209
(Incident at Barseback Unit 1 on April 13, 1979)

02/82 Inadequate Switchgear Cooling at Beaver Valley Unit 1 E210

02/82 Repetitive Failures of Emergency Feedwater Flow E211
Valves at Arkansas Unit 2 Because of Valve Operator 
Hydraulic Problems

02/82 Spurious Trip of the Generator Lockout Relay E212
Associated With a Diesel Generator Unit

02/82 Trip of Two Inservice Auxiliary Feedwater Pumps From E213
Low Suction at Zion Unit 2 on December 11, 1981

03/82 Duane Arnold Loss of River Water System Loop E214

03/82 Engineering Evaluation of the Salt Service Water E215
System Flow Blockage at the Pilgrim Nuclear Power 
Station by Blue Mussels

03/82 A Recently Evaluated Preoperational Test Precursor E216
of the TMI-2 Accident

03/82 Scram Pilot Solenoid Valve Failures Due to Low E217
Voltage-Grand Gulf Unit 1

03/82 Potential for Air Binding or Degraded Performance E218
of BWR Residual Heat Removal System Pumps During 
the Recirculation Phase of a Loss-Of-Coolant Accident

04/82 Proposed Circular: Contamination of Air Serving E219
Safety Related Equipment

04/82 Water in the Fuel Oil Tank at Surry Power Station E220
Unit 2

04/82 Indian Point Unit 2 Flooding Event E221

05/82 Loss of Reserve Station Service Transformer “B” E222
on January 18,1982, at Surry Unit 2

05/82 Inadvertent Loss-Of-Coolant Events at Sequoyah E223
Units 1 and 2

05/82 Generic Concerns Associated With the Ginna Steam E224
Generator Tube Rupture Event

06/82 Degradation of BWR Scram Pilot Solenoid Valves Due E225
to Abnormal Power Supply Voltage

M. Chiramal

W Lanning 

T. Cintula

F. Ashe

D. Zukor

T. Wolf

E. Imbro

H. Ornstein 

M. Chiramal 

S. Rubin

H. Ornstein

N. Trehan

W. Lanning 

N. Trehan

W. Lanning

W. Lanning

M. Chiramal
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Table D-12 (cont.)

Engineering Evaluations (cont.)
06/82 Inoperability of Instrumentation Due to Extreme E226

Cold Weather

06/82 Failure of Engineered Safety Features Manual E227
Initiation Pushbutton Switches

06/82 Repetitive Overspeed Trips of the Steam Driven E228
Emergency Feedwater Pump on Initial Start at Arkansas 
Nuclear One, Unit 2

06/82 Potential for Flooding in Control Room at San Onofre E229
Units 2 and 3

07/82 Water in the Fuel Oil Tank at Surry Power Station, E230
Unit 2—Additional Information

07/82 Millstone Unit 2 Loss of Shutdown Cooling Due to E231
Trip of Low Pressure Safety Injection Pump

07/82 Potential Deficiency in the Sigma Lumigraph E232
Indicators Model Number 9270

07/82 Carbon Dioxide Systems Used for Fire Protection E233
in or Adjacent to Critical Areas

08/82 Failure in a Section of 4 kV Bus Cable Manufactured E234
by Okonite

08/82 Wiring Error in Handswitch for Solenoid Control E235
Valves Associated With High-Pressure Coolant Injection 
System Steam Condensing Mode Pressure Control Valve 
at Duane Arnold

08/82 Brunswick Steam Electric Plant Unit 2 Loss of E236
Residual Heat Removal Service Water on January 16, 1982

08/82 Power-Operated Relief Valve Failure at Robinson E237

08/82 Water in the Lube Oil in Safety Injection Pump lA -A  E238
at Sequoyah—LER 81-076

09/82 Main Steam Isolation Valve Closures and Pressurizer E239
Safety Valve Actuations at St. Lucie Unit 1 on 
December 19, 1981

09/82 Preliminary Account of Events Associated With a E240
Reactor Trip at Hatch Unit 2 on August 25, 1982

10/82 Emergency Diesel Generator System Problems at E241
FitzPatrick

M. Chiramal 

F. Ashe

E. Imbro

T. Cintula 

N. Trehan 

M. Chiramal

F. Ashe

M. Chiramal 

F. Ashe 

S. Rubin

T. Wolf

E. Brown 

N. Trehan

T. Cintula

S. Rubin 

M. Chiramal
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Table D-12 (cont.)

Reactors—Reports, 1980-1993

Engineering Evaluations (cont.)
10/82 Fuel Assembly Degradation While in the Spent Fuel E242

Storage Pool

10/82 Plant Trip Followed by a Safety Injection Due to E243
Loss of “A” Cooling Tower Pump at Palisades on 
February 4,1982

10/82 Loss of Residual Heat Removal System Event at E244
Pilgrim Nuclear Power Station on December 21, 1981

10/82 Failure of Westinghouse Type SC-1 No. 1876-072 Relays E245

10/82 Events Involving Loss of Electrical Inverters Including E246
Attendant Inverters to Vital Instrument Buses

10/82 Engineering Evaluation of Turbine/Reactor Trip Rancho E247
Seco on August 7, 1981

11/82 Engineering Evaluation Report on McGuire E248
Overpressurization Event of August 27, 1981

11/82 Engineering Evaluation Memorandum—Licensee E249
Reporting of the Turbine/Reactor Trip at Rancho Seco 
on August 7, 1981

11/82 Quad Cities Unit 2 Loss of Auxiliary Electrical Power E250
Event on June 22, 1982

11/82 Salem Unit 2 Loss of Vital Bus No. 2A E251

11/82 Potential Control Logic Problem Resulting in Inoperable E253
Auto-Start of Diesel Generator Units Under the 
Conditions of Loss-of-Coolant Accident and Loss of 
Station Power (LOSP)

11/82 Review of Prairie Island Unit 1 LER 82-015-0 IT on E254
Diesel Generator Operability

11/82 Failure of the Vent Line on the Common Discharge E255
of the Two Motor-Driven Auxiliary Feedwater Pumps 
at San Onofre Unit 2 From an Improper Valve Lineup

11/82 Loss of Shutdown Cooling and Subsequent Boron E256
Dilution at San Onofre Unit 2

12/82 Insufficient Net Positive Suction Head for Charging E257
Pump Service Water Pumps at Surry Nuclear Power 
Station

E. Brown 

T Cintula

T. Wolf

F. Ashe 

F. Ashe

J. Pellet

D. Zukor

H. Ornstein

M. Chiramal

M. Chiramal 

F. Ashe

M. Chiramal 

T. Cintula

T. Cintula 

D. Zukor
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Table D-13
Reports Issued in 1981

Date
Case Studies

Title No. Author

03/81 Report on the St. Lucie Unit 1 Natural Circulation 
Cooldown on June 11, 1980

ClOl E. Imbro

03/81 Robinson Reactor Coolant System Leak on January 29, 
1981

C102 W. Lanning

03/81 AEOD Safety Concerns Associated With Pipe Breaks in 
the BWR Scram System

NUREG-0785
(C103)

S. Rubin

04/81 Millstone Unit 2 Loss of 125 V DC Bus Event on 
January 2, 1981

C104 M. Chiramal

12/81 Report on the Calvert Cliffs Unit 1 Loss of Service 
Water on May 20, 1980

C105 E. Imbro

Engineering Evaluations

01/81 Degradation of Internal Appurtenances in LWR Piping ElOl E. Brown

01/81 Sequoyah Unit 1 Loss of Annunciation E102 M. Chiramal

02/81 Davis-Besse Nuclear Power Station, Unit 1—Engineered 
Safety Features Actuation System (ESEAS)

E103 M. Chiramal

03/81 Engineering Evaluation of Feedwater Transient and 
System Pipe Break at Turkey Point 3

E104 S. Sands

03/81 Water Hammer During Restart of Residual Heat 
Removal Pumps

E105 J. Huang

03/81 Water Hammer in the Steam Condensing Mode of the 
Residual Heat Removal System Operation

E106 J. Huang

04/81 Peach Bottom Unit 3 Occurrence on February 25, 1981 E107 F. Ashe

04/81 Hatch Units 1 and 2—Alternate Offsite Source 
Interlock With Emergency Diesel Generators

E108 M. Chiramal

04/81 Potential Common-Mode Failure of Diesel Generators E109 M. Chiramal

04/81 Requirements of the Preferred or Offsite Power System Elio F. Ashe

05/81 Evaluation of High Pressure Safety Injection Pump 
Operability Without Service Water

F i l l E. Imbro

06/81 Inoperability of Instrumentation Due to Extreme Cold 
Weather

E112 M. Chiramal
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Reactors—Reports, 1980-1993

Engineering Evaluations (cont.)
06/81 Deliberate Pump Trip at Browns Ferry Unit 2 on E113

April 6,1981

06/81 Control System Failures That Could Cause or E114
Exacerbate Nuclear Power Plant Accidents

07/81 Additional Information on Events at TMI-2 During E115
Preoperational Testing (September 5-12, 1977)

07/81 Failure of B Phase Main Transformer and Subsequent E116
Fire in the Transformer Area—North Anna Unit 2

07/81 Events at TMI-2 During Preoperation Testing E117

07/81 Setpoint Drift Occurrences for the Barton Model 288 E118
Instrument

07/81 Loss of Residual Heat Removal Capability at Brunswick E119
Units 1 and 2

08/81 Ignition of Gaseous Waste Decay Tank at San Onofre E120
Unit 1 -Ju ly  17,1981

08/81 Crystal River 3 Engineered Safeguards Relay Failures E121

09/81 AEOD Concern Regarding Inadvertent Opening of E122
Atmospheric Dump Valves on B&W Plants During Loss 
of Integrated Control System Nonnuclear/Instrumentation

09/81 Immediate Action Memo; Common Cause Failure E123
Potential at Rancho Seco-Desiccant Contamination of 
Air Lines

09/81 Review of Information on Purge Valves E124

10/81 Engineering Evaluation Report on Shutdown Cooling E125
System Heat Exchanger Failures at Oyster Creek,
August 1981

10/81 Event Sequences Not Considered in the Design of E126
Emergency Bus Control Logic

10/81 Pressure Boundary Degradation Due To Pump Seal E127
Failure at Arkansas Nuclear One

11/81 Inoperable Teledyne Solenoid Valves E128

12/81 Brunswick Unit 2 Diesel Generator Jacket Water E129
Temperature Control Valve and Manual Bypass Valve

12/81 Davis Besse LER 79-062 on Auxiliary Feedwater E130
System Pressure Switches

W Lanning 

F. Ashe 

H. Ornstein 

M. Chiramal

H. Ornstein

F. Ashe

E. Imbro

H. Ornstein

M. Chiramal 

H. Ornstein

H. Ornstein

E. Brown

G. Lanik

F. Ashe

W Lanning

F. Ashe 

M. Chiramal

M. Chiramal
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Table D-13 (cont.)

Engineering Evaluations (cont.)
12/81 High Circulating Current Associated With Inverter E131 F. Ashe

Output Due to Lack of Circuit Tuning

12/81 Abnormal Wear Encountered on Aloyco Swing Check E132 T. Cintula
Valves Installed in the Low Pressure Safety Injection 
System at Palisades

04/81 Inadequacies in Periodic Testing of Combustion E133 M. Chiramal
Engineering PWR Reactor Protection System
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Table D-14
Reports Issued in 1980

Date
Case Studies

Title No. Author

07/80 Report on the Browns Ferry Unit 3 Partial Failure 
to Scram Event on June 28, 1980

COOl S. Rubin

09/80 Report on the Interim Equipment and Procedures 
at Browns Ferry Unit 3 to Detect Water in the Scram 
Discharge Volume

C002 G. Lanik

10/80 Report on Loss-of-Offsite-Power Event at Arkansas 
Nuclear One, Units 1 and 2

C003 W. Lanning

11/80 AEOD Actions Concerning the Crystal River Unit 3 
Loss of Nonnuclear Instrumentation and Integrated 
Control System Power on February 26,1980

C004 H. Ornstein

12/80 AEOD Observations and Recommendations Concerning 
the Problem of Steam Generator Overfill and Combined 
Primary and Secondary Side Blowdown

COOS E. Imbro

Engineering Evaluations
03/80 Crystal River Nuclear Power Plant Decay Heat Closed 

Cycle Cooling Water Pumps/DCP-lA and DCP-IB
EOOl H. Ornstein

05/80 BWR Jet Pump Integrity E002 S. Rubin

06/80 Comparison of Reactor Coolant Pump Events Con
tained in LERs, NPRDS, RECON, and Plant Records

E003 E. Brown

07/80 Data Summaries of Licensee Event Reports of Pumps 
at U.S. Commercial Nuclear Power Plants,
January 1,1972 to April 30, 1978

E004 H. Ornstein

07/80 Operational Restrictions for Class IE 120V AC Vital 
Instrument Buses

E005 M. Chiramal

08/80 Loss of Residual Heat Removal at Beaver Valley, 
LER 80-031

E006 W. Lanning

08/80 Potential for Unacceptable Interaction Between the 
Control Rod Drive System and Nonessential Control 
Air System at Browns Ferry

E007 S. Rubin

08/80 Operational Restrictions During Surveillance Testing 
of Emergency Diesel Generators

E008 M. Chiramal

08/80 Failures of Containment Isolation Valves at Zion E009 W. Lanning
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Table D-14 (cont.)

Engineering Evaluations (cont.)

08/80 Tie Breaker Between Redundant Class IE  Buses—Point 
Beach Units 1 and 2

EOlO M. Chiramal

08/80 Concerns Relating to the Integrity of a Polymer Coating 
for Surfaces Inside Containment

EOll E. Imbro

09/80 Salem Unit 1—Solenoid Valve of Containment Fan 
Coil Unit Service Water Flow Control Valve

E012 M. Chiramal

09/80 Excessive Main Feedwater Transient E013 J. Creswell

10/80 Transient at Crystal River Unit 3—September 30, 1980 E014 H. Ornstein

10/80 January 3, 1977, Quad Cities Unit 1 Loss-of-Air 
Event and Its Effects on Scram Capability

E015 G. Lanik

10/80 Flow Blockage in Essential Equipment at AND Caused 
by Corbicula sp. (Asiatic Clams)

E016 E. Imbro

10/80 Engineering Evaluation of Steam Generator Overfill E017 W. Lanning

12/80 Potential Failure of BWR Backup Scram (Mode Switch 
in Shutdown) Capability

E018 M. Chiramal

12/80 Davis Besse Unit 1—Emergency Core Cooling System 
Actuation During Hot Shutdown on December 5, 1980

E019 M. Chiramal

12/80 Internal Appurtenances in LWRs E020 E. Brown
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Appendix E

AEOD Technical Reports by Category

Background

Appendices C and D list approximately 500 
operating experience reports published by AEOD 
since 1980. These reports cover a broad spectrum 
of operating experience data. They include case 
studies, special studies, engineering evaluations, 
technical reports, and program support reports. 
Some of them have also been published as 
NUREGs, including the NUREG-1275 series of 
Operating Experience Feedback Reports. AEOD 
reports have been broadly disseminated 
throughout the nuclear community and to the 
public. Most reports can be found in the NRC’s 
Public Document Room, the local public 
document rooms, and the Nuclear Documents 
(NUDOCS) database under the Task Identifier 
AE, followed by the report number.

This appendbc has been prepared as an aid to 
more effectively communicate the lessons of 
operating experience, and to help ensure that 
those lessons are not forgotten. It contains tables 
of AEOD report numbers sorted by topic. A 
report may be listed in more than one topical 
area, depending upon its scope. To find the title 
for any report, refer to Appendk C or D, as 
appropriate.

Tables 1 and 2 contain system descriptions 
copyrighted by Nuclear Power Experience. This 
material is reproduced by permission of Hagler 
Bailly Consulting, Inc.

Type o f Report

Case Studies

AEOD case studies are designated by a C prefix 
and involve substantive, indepth analyses of 
significant safety issues that are identified through 
the review of operating experience. Case studies 
document the bases for AEOD recommendations 
for regulatory or industry actions. Before being 
published, each case study report goes through a 
rigorous peer review process to ensure technical 
adequacy.

Special Studies

Special studies are designated by an S prefix and 
document accelerated investigations and suggest 
or recommend regulatory actions that are to be 
completed expeditiously.

Engineering Evaluations

Engineering evaluations are designated by an E 
prefix. They document assessments of significant 
operating events and suggest remedial actions, if 
appropriate.

Technical Reviews

AEOD technical reviews are designated by a T 
prefix and document studies in which the staff 
concludes there is little safety significance. These 
studies typically conclude that the licensees’ or 
industry’s planned or scheduled corrective actions 
are adequate.

Definitions

AEOD reports are designated by an 
alphanumeric sequence. The first character is a 
letter prefix which denotes the type of report. The 
remaining characters comprise the report number, 
which indicate the year of publication and the 
sequence number of the report. These designators 
are described below.

Program Support Reports

Program support reports are designated by a P 
prefix and document studies of trends and 
patterns in a variety of systems, components, 
events, and programs.

Report Number

For reports issued in the 1980s, the report number 
is a three digit number. The first digit is the last
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digit of the year of publication (i.e., a “0” 
indicates 1980 and a “1” indicates 1981). The 
remaining two digits are the sequence number, 
representing the sequential order of publication in 
that year.
For reports issued in the 1990s, the report number

consists of four digits with a hyphen in the 
middle. The first two digits (before the hyphen) 
are the last two digits of the year of publication 
(i.e., “90” indicates 1990 and “95” indicates 1995). 
The last two digits are the sequential number of 
publication in that year.

NUREG-1272, Appendix E



I. Fuel

Reactors—Status of Recommendations

Table 1 PWR Plant Systems^

AEOD Reports

Report Numbers: ElOl, T322, T701

Includes uranium fuel pellets and cladding, fuel 
assemblies, holdout springs, guide tubes

Report Numbers: E205, E242, E301, E313, 
E326

II. Reactor Internals
Includes upper guide structure, thermal shield, 
core barrel, supports for core instrumentation

Report Numbers: T809

III. Reactor Vessel
Includes reactor pressure vessel (RPV), nozzles, 
head bolts, seals

Report Numbers: E114

rv. Control Rods and Drives
A. Control Rot/s—Includes absorber and poison 
rods, rod control cluster assemblies, control 
element assemblies

Report Numbers: T324, E613, T712, E90-04

B. DnVes—Includes magnetic jack control rod 
drive mechanisms, housings, drive shafts, motors, 
clutches, latches, grippers

Report Numbers: E206, T311, E323 Rev. 1, 
S503, T511, T910, T91-07

V. Reactor Coolant System (RCS)
A. Includes main reactor coolant pumps
(RCP), casings, flanges, shafts, bearings, seals, 
impellers, speed controls

Report Numbers: E003, E127, E326, E415, 
T707, NUREG-1275 Vol. 7

B. Pip/ng—Includes main coolant lines, welds, 
fittings

C. Relief and Safety Valves—Includes relief and 
safety valves (SRV) including pressurizer SRV and 
power operated relief valves (PORV)

Report Numbers: T314, T321, €401, E426, 
T91-G5, 592-02, T92-01, T93-01

D. Steam Generators (SO) —Includes SO shell, 
internal tubing, support plates, nozzles, manways, 
blowdown lines

Report Numbers: €003, €005, €101, ElOl, 
E224, T330, E413, E423, T512, E708, E906, 
E909

E. Pressurizer—Includes pressurizer shell, internal 
heaters, manway, nozzles, pressurizer relief tank, 
PORV block valves, resistance temperature 
detectors (RTD), manifold valves

Report Numbers: €102, E208, E237, E239, 
E320, E421, T506, E708, T704, E805, E909, 
5902, E90-08, E90-09

F. Miscellaneous—Includes additional R€5 loop 
valves not associated with above categories

Report Numbers: None

VI. Tbrbine Cycle Systems
A. Turbine—Includes main turbine, high pressure 
(HP) and low pressure (LP) cylinders, including 
casings, rotors, shafts, blades, bearings, stop and 
control valves, drain and crossover lines, lube oil 
system

Report Numbers: None

B. Generator—Main generator system includes 
rotor, stator, exciter, brushes, bearings, coils, 
voltage regulator, armature, commutator, 
windings, generator cooling, seal oil systems

Report Numbers: E209

€. Condensers—Main condenser includes tubes, 
baffles, vacuum pump, air ejector, hotwell, shells, 
water boxes

'System descriptions contain material copyrighted by Nuclear Power Experience. Material reproduced by permission of Hagler Bailly Consulting, 
Inc.
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Report Numbers: None

D. 5/enw—Includes turbine bypass and 
atmospheric steam dump valves, SRV, main steam 
isolation valves (MSIV), moisture/separator 
reheaters (MSR), main steam line (MSL) piping

Report Numbers: COOS, E017, E122, E128,
E208, E239, E415, E502, E514, T90-04, 
T90-08, 892-02

E. Condensate and Feedwater—lncXxxdes 
condensate, booster, feedwater (FW) and auxiliary 
feedwater (AFW) pumps, condensate storage tank 
(CST), demineralizer system, LP and HP heaters, 
associated valves and piping

Report Numbers: C003, COOS, E013, E017,
E020, E104, E lis , E117, E206, E211, E213, 
E228, E248, E2SS, E323, E32S, T302, T319, 
T327, T337, C404, P40S, E323 Rev. 1, E41S, 
E418, T402, T416, PSOl, ES02, ES14, TS02, 
NUREG-11S4, C602, T603, E709, P701, 
T703, E906, T927, E90-03, T91-04, 893-01, 
NUREG-1275 Vol. 10

F. Circulating Includes intake structures,
screens, cooling towers, discharge gates and 
canals, associated pumps and valves, saltwater 
system

Report Numbers: E016, C204, E243, E311,
T318, T333, T804, T90-06, T90-16

G. Electrohydraulic Control (EHC) System— 
Includes EHC fluids, auto-stop oil, interface 
valves, valve operators for HP and LP turbine, 
pumps and associated controls

Report Numbers: C102, E247, E249

H. Miscellaneous—Indndes heater drain system, 
extraction steam

Report Numbers: E416

VII. Safety Systems

A. Emergency Core Cooling System (ECCS) — 
Includes safety injection (81), upper-head injection 
systems, accumulators, boron injection tank

Report Numbers: E l l l ,  E207, E238, E317,
T310, T319, T328, T33S, E404, T403, T422,

8603, E606, T708, E803, T90-14, 
NUREG-1275 Vol. 9, T93-01

B. Containment Pressure Suppression—Indndes 
containment spray, ice condensers, recirculation 
spray, chemical addition tanks

Report Numbers: E316, T317, T338, TS13, 
E710, T811, T926, T90-17

C. Containment Atmosphere Cao//ng—Includes 
containment fans, containment air recirculation

Report Numbers: E012, E203, E221

D. Containment Isolation—\nc\vi6es containment 
isolation valves (CIV), containment

Report Numbers: E009, EOll, E221

E. Miscellaneous—InchxdQS fire systems, 
containment hydrogen venting, purge and 
recombiners, security systems, respirators

Report Numbers: E204, E229, E230, E233, 
T331, T339, T424, T608

VIII. Auxiliary Systems

A. Coolant Volume, Purification, Chemical 
Sampling—Includes chemical and volume control 
system (CVC8), charging pumps, post-accident 
sampling system, boric acid storage tank, boron 
recycle system, letdown lines and valves

Report Numbers: C102, E308, E314, T41S, 
ES12, TSOI, TS04, E607, T702, E910,
T91-02, NUREG-1275 Vol. 9, T93-01

B. Auxiliary Coc>//ng—Includes residual heat 
removal (RHR), component cooling water (CCW), 
service water (SW) and essential raw cooling 
water systems, pumps, heat exchangers (HX), and 
associated valves and piping, shutdown cooling

Report Numbers: EOOl, EOOS, E006, E012, 
CIOS, E l l l ,  E lis , E132, C202, E223, E231, 
E2S6, E2S7, E302, E303, E304, E310, E311, 
E31S, E321, E202, T303, T30S, T341, E411, 
T403, T41S, CS03, ES02, ES06, TSOS, TS14, 
T602, E704, E710, 8702, NUREG-1275 
Vol. 3, E806, E807, T804, E907, T919, T926, 
E90-02, E90-06, T90-11, T90-13, T91-01, 
T91-03, E91-01, 893-03
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C. Miscellaneous—InchiAes RCS drains, 
containment sump valves

Report Numbers: None

IX. Instrumentation and Control (I&C)

A. Nuclear Instrumentation—l&C for incore 
neutron flux monitoring, including source and 
intermediate range monitors (SRM and IRM), 
power range monitors, related amplifiers and 
indicators

Report Numbers: T92-05

B. Reactor Protection System (RPS)—I&C for 
manual or auto reactor trip channel actuation, 
including RTD, reactor trip breakers, pressurizer 
pressure and level transmitters, SG level 
transmitters and FW  flow transmitters. Includes 
anticipated transient without scram (ATWS) 
backfits

Report Numbers: E103, E014, E133, E245,
P301, T316, T320, P406, E323 Rev. 1, E419, 
E421, P504, T503, T90-07, T94-03

C. Reactor Contro/—Includes the integrated 
control system (ICS), axial flux monitors, control 
rod positioning, and other rod and core 
performance monitoring and control I&C

Report Numbers: C004, E323, E507, 
NUREG-1195

D. Turbine Cycle—l&C for manual or automatic 
turbine trip channel actuation and turbine 
generator and FW control, including EHC, 
vibration and wear probes, governors, FW and 
AFW flow

Report Numbers: E017, E228, T706, 
NUREG-1275 Vol. 11

E. Safety Sy t̂e/nA—Includes I&C for actuation of 
ECCS, engineered safety features (ESF), solid 
state protection system, fire systems, containment 
pressure suppression and isolation, and main 
steam isolation, refueling water storage tank level, 
toxic gas isolation system (TGIS), TGIS butane 
monitor, containment sump level, borated water 
storage tank level, steam line differential pressure.

RPV level, SG level and flow, auxiliary alarm 
annunciator

Report Numbers: E019, E102, E103, E112, 
E114, E121, E226, E227, E321, T308, T310, 
T313, T320, T335, C402, E404, E409, E419, 
T405, P503, E508, E515, C604, E605, T606, 
T612, T904, NUREG-1275 Vol. 8, T93-03

F. Process Systems—l&C  for process computer, 
RCP pressure seal sensing, CVCS tank level, heat 
tracing controls, accumulator level, containment 
fan coil unit SW flow, and acidity or alkalinity 
instruments

Report Numbers: C004, E314, T331

G. Reactor Coolant Control—l&C for RCS flow, 
subcooling monitors, pressurizer level (B&W)

Report Numbers: T902

H. Miscellaneous—l&C  for containment sampling 
and monitoring, general area radiation 
monitoring, I&C air, incore thermocouples (T/C), 
gaseous nitrogen system valves and loose parts 
monitor

Report Numbers: E123, C204, E302, T333, 
T401, T504, T506, T804, T92-06,

X. Fuel Handling Facilities and Systems
Includes reactor cavity, refueling canal, fuel 
transfer system, spent fuel pool, and racks, new 
fuel storage, cranes and lifting devices, tools and 
fixtures, and associated I&C

Report Numbers: E242, E313

XL Electrical Systems
A. Emergency Rower—Includes batteries, diesel 
generators (DG), battery chargers, motor 
generator (MG) sets, and associated I&C

Report Numbers: E008, E126, E220, E302, 
E251, E253, E254, E302, E307, E318, E324, 
P401, E424, E427, E510, E514, E612, T914, 
T925, S91-01, T92-08, T92-10, E93-03

B. Other Electrical—E\&ctnca\ distribution 
systems include buses, breakers, inverters.
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transformers, motor control centers (MCC), 
switchgear, on- and offsite distribution lines, and 
associated I&C

Report Numbers: C003, E004, EOOS, EOlO, 
C104, E102, E lio , E116, E131, E102, EllO, 
E116, E131, E210, E212, E222, E234, E246, 
E251, NUREG/CR-3122, C301, E320, T301, 
T311, T315, E401, E412, T404, T418, T424, 
E504, C605, NUREG-1190, E703, E905, 
T919, E90-01, E90-05, T90-03, T91-07, 
S91-01, S92-03, S93-06, E93-02

XII. Liquid Radwaste System

Includes liquid and solid radwaste tanks, 
evaporators, filters, valves, chemical drains, 
piping, associated I&C

Report Numbers: None

XIII. Gaseous Radwaste System

Includes waste gas processing, auxiliary building 
gas treatment, waste gas decay tank, compressor, 
gaseous hydrogen recombiner, filters, stack 
monitors, associated I&C

Report Numbers: E120, E327, T411

XIV. Buildings and Containment

A. Penetrations—IncXvL^es airlocks, hatches, 
manways, electrical and piping penetrations, fire 
doors, seals, gaskets to containment and among 
plant buildings

Report Numbers: E701, E808, T804, T916

B. Rooms—Control room, remote shutdown 
panel, control room ventilation, auxiliary building, 
turbine building

Report Numbers: E229, E306, E611, T611, E802, 
T909, E90-07

C. Miscellaneous—Inchidts heating, ventilation 
and air conditioning (HVAC), fire dampers, 
charcoal absorbers, containment purge butterfly 
valves and purge isolation valves

Report Numbers: E124, E304, T413, T710, T909

XV Miscellaneous Systems
Includes plant air systems, snubbers, pipe and 
building supports, nonradioactive waste 
neutralizing systems, general valve operator 
problems, rupture discs and rescue breathing 
apparatus, auxiliary system

Report Numbers: E219, E406, E412, E423,
C501, S503, E501, C603, E702,
NUREG-1275 Vol. 2, NUREG-1275 Vol. 6, 
E902, T914, T928, E90-08, T90-04, E92-01, 
T92-03, T92-04

XVI. Operational Problems
A. Inservice inspection—Includ&s operational 
problems arising from scheduled inservice 
inspections (ISIs)

Report Numbers: T327, E612, T805, E906, E910

B. Refueling—Includts operational errors 
occurring during initial fuel load, refueling or 
spent fuel handling

Report Numbers: E205, E806

C. MisceZ/oneows—Includes operator errors and 
procedural problems relating to the full range of 
plant systems, especially those involving radiation 
exposure or contamination

Report Numbers: E411, E704, NUREG-1275 
Vol. 8
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Table 2 BWR Plant Systems^

AEOD Reports

I. Fuel

Includes uranium fuel pellets and cladding, fuel 
assemblies spacers, tie plates and channels

Report Numbers: E205

II. Reactor Internals

Includes jet pumps, FW and core spray spargers, 
steam dryer assembly, core support and guide, 
core shroud

Report Numbers: E002

III. Reactor Vessel

Includes RPV, lines and nozzles—FW and core 
spray, control rod drive (CRD) return, 
recirculation

Report Numbers: E114

IV. Control Rods and Drives

A. Control Includes rods, sheaths, blades

Report Numbers: T340, T510, T712, S803

B. DnVes—Includes CRD, hydraulic control units, 
hydraulic supply system, scram discharge header

Report Numbers: COOl, C002, E007, E015, 
C103, E225, E240, T306, C403, E403

V. Recirculation, Steam and Relief

A. Includes recirculation pumps, drives,
and seals, speed controls, recirculation manifold

Report Numbers: E107

B. P/jpmg—Includes main steam lines, suction and 
discharge risers, flow restrictors, bypass lines

Report Numbers: None

C. Relief and Safety Valves—Includes SRY msiv, 
automatic depressurization system (ADS) valves

Report Numbers: E240, E312, E322, E502,
T610, 892-02

D. Misce//fl/ieoiis—Includes recirculation loop 
valves (drain valves, sample isolation valves, flow 
control valves)

Report Numbers: None

VI. Tbrbine Cycle Systems

A. Twrhme-Includes rotor, shaft, bearings, 
blades, casing, valves (admission, stop, control, 
intercept), cross-over piping, lube oil system

Report Numbers: None

B. Ge/rcrator-Includes rotor, stator, exciter, 
bearings, voltage regulator, core monitor, 
generator cooling systems

Report Numbers: E209

C. Condensers—Includes tubes, baffles, spargers, 
shell, water box, hotwell vacuum systems (air 
ejector, vacuum pump), expansion joint

Report Numbers: None

D. 5/efl/w—Includes turbine bypass system, 
reheaters, moisture separators

Report Numbers: T323, T417, T605, E801, T801

E. Condensate and Feedwater—Includes pumps, 
LP and HP heaters, condensate demineralizer 
system, CST

Report Numbers: T90-09

F. Circulating Water—Includes intake structure, 
discharge canal, circulating water pumps, dilution 
pumps, cooling towers, cooling water pumps

Report Numbers: E113, E214, E215, T323, 
T90-06

'System descriptions contain material copyrighted by Nuclear Power Experience. M aterial reproduced by permission of Hagler Bailly Consulting, 
Inc.
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G. Miscellaneous—\nc\\xdQ& extraction steam pipes 
and valves, heater drain system

Report Numbers: E416

VII. Safety Systems
A. Reactor Core Isolation Cooling (RCIC) — 
Includes RCIC pump, drive and speed controls, 
and associated piping and valves

Report Numbers: T420, T610, E904, 
NUREG-1275 Vol. 9, T93-01, 
NUREG-1275 Vol. 10

B. Standby Liquid Control (5'jBLQ—Includes 
SBLC pumps, tank, explosive valves, piping

Report Numbers: T507, T91-02, T92-07

C. Core Spray fCS)—Includes HP and LP core 
spray pumps, valves, piping

Report Numbers: E511, E513, NUREG-1275 
Vol. 9

D. Residual Heat Removal Includes low
pressure coolant injection, containment coolers 
and shutdown cooling systems (including HXs), 
associated valves and piping

Report Numbers: E105, E106, E119, E125, 
E218, E236, E244, E309, T332, T334, E411, 
E414, E417, E502, T515, S603, E601, E608, 
E609, E908, NUREG-1275 Vol. 9

E. High Pressure Coolant Injection (HPCI) — 
Includes HPCI turbine, pumps, drives and speed 
controls, associated valves and piping

Report Numbers: E235, E402, E407, E422, 
E425, T410, T508, T516, E904, T906, T922, 
NUREG-1275 Vol. 9, NUREG-1275 Vol. 
10, INEL-94/0158

F. Miscellaneous—IncXudQS isolation condenser 
systems, CIVs, fire protection systems, 
containments, drywell

Report Numbers: E204, E229, E233, E240, 
E319, T304, T331, T336, C502, E511, E601, 
T601, T608, T923, T90-16, NUREG-1275 
Vol. 9

VIII. Auxiliary Systems
A. Reactor Water Cleanup (RIFCLO—Includes 
regenerative and nonregenerative HXs, 
filter-demineralizer units, RWCU pumps

Report Numbers: T307, T329, E705

B. Reactor Building Closed Cooling Water— 
Includes pumps, surge tank, coolers, HXs

Report Numbers: None

C. Miscellaneous—IncXxxdits SW systems, steam 
line drains, sump drains

Report Numbers: C202, E505, NUREG-1275 
Vol. 3, E807, T90-13, T91-01, S93-03

IX. Instrumentation and Control (I&C)
A. Nuclear Instrumentation—Incoie neutron flux 
detection I&C, including traversing incore probes, 
SRMs, local power range monitors, IRMs, average 
power range monitors

Report Numbers: S803

B. Reactor Protection System (RP5)—Trip channel 
systems for manual or automatic control rod 
scramming, safe reactor shutdown, including 
ATWS backfits

Report Numbers: EllO, T306, P406, E412,
T403, P504, T905, T90-07, T94-03

C. Reactor Control—Includes rod sequence 
control system, manual rod control system, rod 
block monitor system, rod position indication 
system, I&C for core performance, power, mode 
changes

Report Numbers: E018

D. Turbine Cyc/e—EHC system, including electric 
pressure regulators, mechanical pressure 
regulators, FW flow controllers, condenser hotwell 
and heater level controls

Report Numbers: T417, NUREG-1275 Vol. 11

E. Safety Systems—\&C  for ECCS, ESF, and other 
safety system actuations, including rod worth 
minimizer, isolation condenser, RCIC, SBLC, CS, 
RHR, HPCI, standby gas treatment (SBGT),
ADS, torus, main steam line, and flre protection 
systems
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Report Numbers: E109, E114, E118, C201, 
E226, E227, T325, T336, C402, E405, E407, 
E408, E409, E425, T403, P503, E508, C604, 
E604, E605, E610, T612, NUREG-1275 Vol. 
8, T93-03

F. Process Systems—l&C for process computer, 
RWCU, flow, level, and pressure detectors, 
transmitters, and recorders

Report Numbers: T309, T331

G. Miscellaneous—lm\\xdcs I&C for containment 
sampling and monitoring, leak detection, data 
acquisition, seismic and sonic detection and 
instrument air systems

Report Numbers: E232, T92-06

X. Fuel Handling Facilities and Systems

Includes refueling bridge platform, grapple, spent 
fuel pool and racks, and associated I&C

Report Numbers: None

XI. Electrical Systems

A. Emergency power—Includes DG, gas turbine 
generators, alternating current (ac) uninterruptible 
power supply UPS, direct current (dc) backup, 
MG sets, safety buses, batteries, and battery 
charger

Report Numbers: E108, E109, E126, E129,
E241, E307, E324, T336, P401, E401, E427, 
T408, E510, E612, T914, S91-01, T92-08, 
T92-10, E93-03

B. Other e/ectn’co/-Includes main unit 
transformer, auxiliary transformer, safeguards 
inverters, MCCs, buses, breakers, relays, fuses, 
switchgear, onand offsite distribution lines

Report Numbers: E107, E108, E246, E250, 
NUREG/CR-3122, C301, T312, T336, E420, 
T407, T414, E504, T509, E605, E804, T903, 
T915, T921, E90-01, E90-05, E90-10,
T90-12, 891-01, 892-03, 893-06, E93-02

XII. Liquid Radwaste System
Includes concentrator, demineralizer, filters, 
collector tanks, drain tanks, sample tanks, surge 
tank, CST, spent resin tank, solid radwaste 
separators, centrifuges, and hopper, and 
associated I&C

Report Numbers: None

XIII. Gaseous Radwaste System

Includes stack gas and offgas charcoal absorbers, 
cryogenic distillate systems, sample pumps, 
recombiners, high-efficiency particulate air filters, 
monitors, analyzers, and other I&C

Report Numbers: None

XIV. Buildings and Containment

A. Penetrations—inchxde.s airlock, manway, hatch, 
electrical and tubing penetrations, seals, and 
gaskets to containment and among plant buildings

Report Numbers: C103, T412, E808

B. Rooms—Control rooms, remote shutdown 
panel, control room ventilation, auxiliary building, 
turbine building

Report Numbers: E229, T406, E603, E611,
T909, E90-07

C. Miscellaneous—lnc\\xdes HVAC systems, 
suppression chamber (torus) pressure suppression 
systems, containment atmosphere dilution 
systems, 8BGT systems, vacuum breakers, 
gaseous nitrogen systems, cranes

Report Numbers: E322, T307, E410, T421,
T710, T713, E802, T903, T909

XV. Miscellaneous Systems
Includes plant air systems, auxiliary boilers, 
seismic and component restraints (hangers, 
snubbers, etc.), general valve operator problems

Report Numbers: E007, E219, E406, E412, 
E414, T419, C501, 8503, E501, C603, E702, 
NUREG-1275 Vol. 2, NUREG-1275 Vol. 6, 
T914, E92-01, T92-03, T92-04
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XVI. Operational Problems
A. Inservice Inspection—Inchide^ operational 
problems arising from scheduled ISIs

Report Numbers: T805

B. jRe^e/mg—Includes chiefly errors arising from 
mishandling of equipment during periods of 
removal of RPV head for initial fuel loading, 
refueling and spent fuel handling

Report Numbers: E205, E612

C. A/iscc//o/ieoMs—Includes operator and 
personnel errors, procedural problems relating to 
the full range of plant systems, particularly those 
concerning exposure to radiation or radioactive 
contamination

Report Numbers: C92-01
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Table 3 Activity/Human Factor Deficiency 

AEOD Reports

I. Administrative/Procedures
Report Numbers: C002, E004, EOOS, EOlO, 

E223, E306, E323, T306, T313, T320, T321, 
T328, E425, E426, T416, C503, T502, T509, 
T510, T512, C602, C603, E602, E608, T612, 
E706, T710, T713, 8801, 8803, E801, T806, 
E90-02, E90-07, T90-03, T90-12, 
NUREG-1275 Vol. 8, E92-01, T92-07, 
893-05, E93-01, T93-01, 895-01, E95-01

II. Construction
Report Numbers: E707, T91-06

III. Design
Report Numbers: E012, E013, E017, E018, 

E213, E225, E235, E308, T301, T302, T303, 
T308, T319, T325, T329, T336, E407, E408, 
E410, T408, T421, E502, E511, C602, C604, 
C605, E604, E607, E611, E707, E708, E709, 
E710, T703, T708, T710, 8803, E802, E803, 
T805, T904, T909, T914, E90-07, T91-01, 
NUREG-1275 Vol. 9, T94-02, 895-01

VI. Maintenance

Report Numbers: C204, E237, 8401, E401, 
E403, E410, E414, C503, E504, T511, C605, 
E607, E608, T612, E707, E708, T701, T704, 
8804A, 8804B, E802, T809, NUREG-1275 
Vol. 6, 8901 Rev. 1, E901, T902, T912, T913, 
E90-03, E90-07, 891-01, 892-02, 
NUREG-1275 Vol. 9, E92-01, T92-01, 
T92-04, T92-09, 893-05, T93-01, T94-02, 
T94-04, 895-01

VII. Operation

Report Numbers: E221, E223, T328, T340, 
E602, T708, T712, 8803, E801, E802, E803, 
E901, E909, T909, NUREG-1275 Vol. 8, 
893-05, E93-01, 895-01, E95-01, T95-03

VIII. Radiation Protection

Report Numbers: None

rv. Fabrication, Part 21, Quality Assurance 
Report Numbers: 8401, E403, T410, T805, T914

V. Installation
Report Numbers: E408, E424, E611, T701,

T704, T805, T914, T90-03

IX. Test and Calibration

Report Numbers: E129, E318, E320, T304, 
T305, T313, E410, E414, E420, E421, E425, 
T410, T424, C503, E512, E515, T510, C605, 
E90-03, E90-07, E90-08, 892-02, E92-01, 
T92-01, T92-04, T92-05, T92-07, NUREG 
1275 Vol. 11
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I. Anticipated Transient ^^thout Scram 
(ATWS)

Report Numbers: COOl, C002, C103, E133, 
P301, E323 Rev. 1, E503, S803, E804

Table 4 Topics

AEOD Reports

IX. Loss of Coolant Accident (LOCA)

Report Numbers: C004, E112, E223, E253, 
E302, E322, T301, T318, C403, E417, C502, 
T506, E704, E705, E710, T070, E805, S902, 
T91-03, T94-04, 895-01

II. Stress Corrosion Cracking and Variations

Report Numbers: E242, E313, T402, E506, 
E613, T906, T910

X. Flooding

Report Numbers: E221, E225, E229, T514, 
E705, E90-07, T91-06, T92-06

III. Loss-of-Offsite Power (LOOP)

Report Numbers: C003, E253, E302, E401, 
E413, E605, E610, NUREG-1190, E703, 
T915, T925, E90-01, E90-05, T90-12, 
T91-03, T91-07, S91-01, T92-08, E93-02, 
T94-01, T95-01

rv. Unplanned Criticality

Report Numbers: T712, 8803

V. Foreign Reactor

Report Numbers: T712, E706, E805, T803

VI. Weather Related

Report Numbers: C003, E112, E226, E401, 
T405, E605, T90-09

VII. Natural Circulation

Report Numbers: C003, ClOl, E413

VIII. TVansient

Report Numbers: C004, E014, E104, E114, 
C205, E206, E221, E238, E240, E246, E247, 
E249, E306, E323, E326, C403, P405, E323 
Rev. 1, E413, E415, E418, T417, P501, E509, 
E514, T605, NUREG-1195, E708, E801, 
T801, E904, E905, E909, E90-09, T90-08, 
NUREG-1275 Vol. 8, T92-02

XI. Water Hammer

Report Numbers: C005, E104, E105, E106, 
E309, T327, T329, T337, E402, T502, T516, 
NUREG-1190, E91-01

XII. Flooding of Steam Lines and Steam 
Generator Overfill

Report Numbers: C005, E013, E017, E303, 
E801

XIII. Single Failure, Common Cause, Common 
Mode

Report Numbers: E004, E109, E116, E125, 
C204, E219, E230, E302, E304, E311, E325, 
T302, T304, T313, T336, T339, C404, E403, 
E405, E408, E410, E426, T410, T418, T421, 
E503, T505, T507, T509, T513, T515, C604, 
8603, E702, E709, T703, T708, 
NUREG-1275 Vol. 3, E802, NUREG-1275 
Vol. 6, E907, E910, T909, T919, E90-05, 
E90-07, T90-11, NUREG-1275 Vol. 9, 
E92-02, T92-05, T94-04

XIV. Paralleling

Report Numbers: E008, EOlO, T921

XV. Valves

Report Numbers: E009, E012, C102, C103, 
E104, E120, E122, E124, E128, E132, E208, 
E211, E225, E235, E237, E239, E248, E304, 
E305, E311, E312, E315, E320, E325, T303, 
T314, T318, T319, T321, T326, C404, 8402, 
E403, E414, T410, T420, C502, E502, E505,
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E506, E511, E513, T507, T5D, T514, C603, 
E601, E702, E705, E706, T801, 
NUREG-1275 Vol. 6, E906, E908, E909, 
T918, T927, T928, E90-02, E90-06, E90-09, 
T90-04, T91-04, T91-05, 892-02, 
NUREG-1275 Vol. 9, T92-01, T92-03, 
T92-04, T92-09, NUREG-1275 Vol. 10, 
NUREG-1275 Vol. 11, T95-02

XVI. Clams, Bivalves, and Debris

Report Numbers: E016, E l l l ,  E119, E123, 
C202, C204, E202, E215, E219, E220, E318, 
T305, T307, T402, T419, T422, E512, T513, 
T609, NUREG-1275 Vol. 3, E905, T916, 
T923, T90-16, 893-03

XXIV. Corrosion and Erosion
Report Numbers: E130, E312, T318, T341, 

E411, E416, E908, T90-13, 893-03

XXV. Steam Generator TUbe Rupture
Report Numbers: E224, T330, E708, E909

XXVI. Net Positive Suction Head (NPSH) and 
Pump Runout

Report Numbers: E213, E214, E218, E256, 
E257, E302, E314, E323, E325, E326, C404, 
E323 Rev. 1, E411, T515, E606, T603, E709, 
E710, T703, 8702, E803, E806, E807, E910, 
T916, T927, E90-06

XVII. Mode Switch

Report Numbers: E018, E90-10

XVIII. Shared Systems

Report Numbers: E507, E510

XXVII. Overpressure
Report Numbers: E248, C401, E90-03, E90-09

XXVIII. Piping
Report Numbers: E255, E308, T314, T322,

T337, T341, E612, E705, E902, S902, T90-16, 
E92-01

XIX. Recirculation Actuation Signal

Report Numbers: E019, T335, T606, E710, 
E803, T916

XX. Blowdown

Report Numbers: C103, E218, E239, E706, 
E909, E90-02, 895-01

XXI. TMI Precursor Event

Report Numbers: E115, E117, E120, E216, 
E326, P402, E909

XXI I. Sabotage

Report Numbers: E113, T322, T903

XXIII. Fire

Report Numbers: E116, E120, T404, T418, 
T608, E902, E905, T903, T915, E90-01

XXIX. Stratification
Report Numbers: E256, E415, 8902

XXX. Safety Injection Actuation Signal Bypassed 
or Blocked

Report Numbers: E326, T310, E909, 
NUREG-1275 Vol. 8, E95-01

XXXI. Explosion
Report Numbers: E327, E902

XXXII. Harsh Environment
Report Numbers: T302, T92-06

XXXIII. Final Safety Analysis Report (FSAR)
Report Numbers: T319, T323, E423, E612, 

E90-08

XXXIV. Fastener
Report Numbers: E424, T906
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XXXV Operational Elxperience—General XXXVI. Risk Assessment
'port Numbers: NUREG-127;
NUREG-1275 Vol. 4, NURI 
NUREG/CR-4679 Vol. 1-22

W rI g'^1275 Vol. 5. N U R E G /C R ^74 Vol. 1-22
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Appendix F

Status of AEOD Recommendations

At the beginning of 1994, seven AEOD 
recommendations were active. During 1994 and 
FY 95, no recommendations were resolved, and 
no new recommendations were added. Therefore, 
as of September 30, 1995, seven AEOD 
recommendations were outstanding.

AEOD’s tracking system ensures that all formal 
AEOD recommendations are tracked until they 
are resolved. At this time, no outstanding issues 
involving AEOD recommendations warrant the 
attention of the NRC’s Executive Director for 
Operations.

The majority of current issues have been assigned 
a high priority, and many are included in the 
NRC’s generic issues program.

In addition to implementing the formal 
recommendations that are tracked and listed in 
this appendix, NRC program offices routinely 
implement additional actions that are based on 
AEOD suggestions included in engineering 
evaluations and other reports. AEOD does not 
formally track or close out suggestions.

Information about each recommendation that is 
outstanding, including a description and status for 
each, follows.
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AEOD Recommendations 'Dacking System

Recommendation Source: Case Study AEOD/C90-01 (NUREG-1275, Vol. 6)
Responsible 

AEOD Engineer: H. Ornstein

Title or Subject: “Solenoid-Operated Valve Problems at U.S. Light Water Reactors”

Recommendation 1: Licensees should review solenoid-operated valve (SOV) design specifications 
and actual operating conditions to verify proper design and service 
conditions.

Recommendation 2: Licensees should implement SOV maintenance programs to replace or 
refurbish SOVs on a timely basis.

Recommendation 3: The training of the licensees’ operation and maintenance personnel should 
emphasize the importance of surveillance testing, root-cause failure analysis, 
and timely repair or replacement.

Recommendation 4: Licensees should verify the use of qualified SOVs in all safety-related 
applications.

Recommendation 5: Licensees should consider staggered maintenance and testing of SOVs and 
also consider use of diverse SOVs (different design or manufacturer).

Responsible
Office/Diy/Br Contact

NRR/DRPM/PECB D. L. Skeen

Priority

High
Status: Active. This case study was issued in December 1990, and was reissued as 

NUREG-1275, Vol. 6, “Operating Experience Feedback 
Report—Solenoid-Operated Valve Problems,” in February 1991. Generic 
Letter 91-15, “Operating Experience Feedback Report, Solenoid-Operated 
Valve Problems,” was issued in September 1991 to alert licensees to the issues 
presented in the case study. In view-of the non-mandatory aspects of the 
Generic Letter, its implementation has varied considerably from plant to 
plant. AEOD has worked with the Electric Power Research Institute/Nuclear 
Maintenance Assistance Center (EPRI/NMAC) to develop an SOV 
maintenance guide, which has been issued. EPRI/NMAC has held several 
SOV workshops in which AEOD participated. AEOD has also been working 
with the Institute of Electrical and Electronic Engineers (IEEE) to update to 
its SOV good practice guidance.
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Recommendation Source: Special Study AEOD/S92-02 (NUREG-1275, Vol. 9)
Responsible 

AEOD Engineer:

Title or Subject:

Recommendation 1:

E.J. Brown

“Pressure Locking and Thermal Binding of Gate Valves”

Licensees should evaluate all safety-related gate valves to determine potential 
susceptibility to pressure locking or thermal binding. The evaluation should 
employ in-depth engineering analyses to cover all plant operating and 
accident modes.

Recommendation 2: For those valves identified as potentially susceptible to the binding
mechanisms, licensees should implement effective valve modifications and 
appropriate procedures to prevent the binding from occurring.

Responsible
Office/Div/Br Contact Priority

NRR/DE/EMEB T. Scarbrough High
Status: Active. The special study was issued in December 1992, and reissued as 

NUREG-1275, Vol. 9, in March 1993. NRR, along with AEOD, has 
conducted several workshops for NRC inspectors. The subject was also 
presented in a public workshop on Generic Letter (GL) 89-10 “Safety-Related 
Motor-Operated Valve Testing and Surveillance,” in which AEOD staff 
participated, at the Motor-Operated Valve Users Group meeting in February 
1993. The issues were incorporated into Supplement 6 to GL 89-10. NRR 
inspector guidance was developed and provided as Temporary Instruction 
2515/109 for GL 89-10 Part 2 inspections. The Part 2 inspections indicated 
that most licensees had accomplished little in identifying and correcting the 
valve locking problem. AEOD staff had discussions through mid-1993 with 
licensees representing 31 operating plants to obtain information regarding 
licensees’ evaluations on this subject. The staff found that, despite licensees’ 
efforts, most had failed to either identify the gate valves susceptible to the 
problem or to implement corrective actions. NRR and AEOD conducted a 
public workshop in February 1994 to discuss gate valve pressure locking and 
thermal binding technical issues. The workshop proceedings were issued as 
NUREG/CP-0146 in July 1995. NRC Generic Letter 95-07, “Pressure 
Locking and Thermal Binding of Safety-Related Power-Operated Gate 
Valves,” was issued August 17, 1995. Licensee submittals in response to 
Generic Letter 95-07 have been received and are being reviewed by NRC 
staff.
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Appendix G

Status of NRC Staff Actions for Reactor Events 
Investigated by Incident Investigation Teams

In accordance with NRC Management Directive 
8.3, “NRC Incident Investigation Program,” dated 
August 12, 1992, upon receipt of an Incident 
Investigation Team (IIT) report, the Executive 
Director for Operations (EDO) shall identify and 
assign NRC office responsibility for potentially 
industry-generic and plant-specific actions 
resulting from the investigation that are safety 
significant and warrant additional attention or 
action. Office Directors designated by the EDO 
as having responsibility for the resolution of 
issues or concerns are responsible for providing 
written status reports on the disposition of 
assigned actions. Follow-up actions associated 
with the IIT report do not necessarily include all 
licensee actions, nor do they cover NRC staff 
activities associated with normal event follow-up, 
such as authorization for restart, plant 
inspections, or possible enforcement actions. 
These items are expected to be defined and 
implemented through the normal organizational 
structure and procedures.

AEOD is responsible for monitoring the status of

the assigned staff actions, evaluating the adequacy 
of the actions taken by the responsible office(s) to 
confirm that pertinent aspects of each IIT finding 
are addressed in the implemented resolution, and 
documenting the resolution of all staff actions. 
Actions whose resolution are reviewed and 
approved by the Commission are not subject to 
independent review by AEOD. The independent 
assessment should be completed by the end of the 
calendar year following the year in which the staff 
action was reported as resolved by the responsible 
office(s). The EDO resolves any conflicts between 
AEOD and the responsible office(s) regarding the 
adequacy of the actions taken by the staff.

This appendbc summarizes the disposition of each 
of the action items that the EDO assigned to the 
various NRC offices as a result of the findings 
associated with completed IITs at reactor 
facilities. The descriptions are as of the end of 
FY 95. This appendix presents the status of staff 
actions that were not documented as resolved in 
the 1993 AEOD Annual Report, NUREG-1272, 
Vol. 8, No.l.
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Action Source: IIT Report on San Onofre Nuclear Generating Station Unit 1 Event of November 21, 
1985 (Reference 1)

Item 7: Adequacy of Emergency Notifications and NRC Response

Action: (b) Evaluate the need for changes in NRC policy or guidance regarding the use of the
emergency notification system (ENS) line, the use of NRC personnel as ENS
communicators, and possible approaches to improve the ability to determine overall 
plant status. (Responsible Office: AEOD)

Disposition: Resolved

References 2 and 3 document the evaluation in response to this item and conclude that 
the NRC policy on the use of the ENS was clear. To ensure that the NRC policy 
regarding the use of NRC personnel as ENS communicators will be followed, action was 
taken (see Reference 3) to communicate the NRC’s policy and guidance regarding the 
resident inspector’s role during licensee events to all regions. Actions that were taken to 
improve the NRC’s ability to determine overall plant status included (see References 3 
and 4) development of the Emergency Response Data System (ERDS), increased 
emphasis on site-specific training for NRC Headquarters Operations Officers (HOOs), 
and development of various site-specific information systems for use by the HOOs and 
others during events, including the “Plant Information Books.’’ Regional comments were 
solicited and incorporated into the final revision of the Plant Information Books 
(Reference 5). The staff will continue to refine and improve these systems. AEOD 
considers this item resolved. An independent review of this issue was performed which 
also concluded that this item is closed.

References: 1. NUREG-1190, “Loss of Power and Water Hammer Event at San Onofre, Unit 1, on
November 21, 1985,” dated January 1986.

2. Memorandum from K. Perkins to G. Zech, “Response to 01/04/86 Memo From Stello 
to Denton on the 11/21/86 San Onofre Investigation,” dated February 10,1986.

3. Memorandum from G. Grimes to D. Kirsch, “IRB Response to San Onofre 1 IIT 
Action Item List,” dated June 11,1986.

4. Memorandum from K. Perkins to G. Zech, “IRB Response to San Onofre 1 IIT 
Action Item List,” dated February 13, 1986.

5. Memorandum from E. Jordan to all Regional Administrators, “Plant Information 
Books,” dated July 6,1994.
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Action Source: IIT Report on Loss of Vital AC Power and the Residual Heat Removal System During
Mid-Loop Operations at Vogtle Unit 1 on March 20,1990 (Reference 1)

Item 1: Adequacy of Shutdown Risk Management

Action: (a) Review existing regulatory guidance related to shutdown risk control and issue such new
guidance as may be needed. Include the following in the assessment of shutdown risk 
management: normal and standby electrical systems and sources, including switchyard 
equipment; normal and alternate cooling systems; special alternate plans for loss of 
forced circulation; fission product barriers, including primary and containment systems; 
and special activities such as movement of heavy loads or construction activities. 
(Responsible Office: NRR)

Disposition: Ongoing

The staff published a proposed rule for public comment (59 FR 52707-52714) on 
October 19, 1994 (Reference 2). Comments were received that documented significant 
impact upon the conduct of outages, inaccuracies in the regulatory analysis, and the need 
for an improved regulatory guide. Accordingly, the staff has redrafted the rule and is 
completing a new regulatory guide and regulatory analysis. Several meetings have been 
held with industry and more will be conducted to better assure that the potential impacts 
of the rule are not overlooked. Publication of the revised rule and associated 
documentation for comment is anticipated in April 1996.

This action was documented as resolved in the 1993 AEOD Annual Report based on 
publication of NUREG-1449 (Reference 3). It has been re-characterized as ongoing 
pending publication of the final rule as described above.

Action: (b) Continue to develop shutdown risk analysis methodology and review the effectiveness of
alternate cooling methods for loss of forced circulation. Issue new guidance as 
appropriate. (Responsible Office: RES)

Disposition: Resolved (Pending AEOD independent review)

RES completed its review of alternate cooling methods as documented in 
NUREG/CR-5855 (Reference 4). RES, in a memorandum dated August 15, 1991, 
provided recommendations regarding generic communications for guidance to licensees 
in planning options in the event of a loss of RHR (Reference 5). These recommendations 
were considered and the information was incorporated as appropriate into 
NUREG-1449 (Reference 3).

RES has completed Phase 2 of the low power and shutdown risk project. Documentation 
of Probabilistic Risk Assessments (PRAs) for Surry and Grand Gulf during cold 
shutdown was completed with the publication of NUREG/CR-6144, Volume 1 in 
October 1995 (see References 6 and 7).

Action: (c) Review the present regulatory requirements, such as standard technical specifications for
shutdown conditions, and revise as needed based on the results of Action (a) above. 
Develop guidance regarding revision of documents such as EOPs, accident management 
procedures, and plant technical specifications as necessary. (Responsible Office: NRR)
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Item 1: (cent.)

Disposition: Ongoing

As discussed in Item 1(a) above, the staff plans to publish the proposed revised rule in 
April 1996. The rule will be consistent with potential changes in technical specifications 
that will be consistent with improved safety, while in many cases allowing more 
operational flexibility. Guidance regarding response to events is included.

This action was documented as resolved in the 1993 AEOD Annual Report based on 
publication of NUREG-1449 (Reference 3). The action has been re-characterized as 
ongoing pending publication of the final rule, as described above.

Item 4: Adequacy of Emergency Preparedness

Action: (a) Evaluate and revise as necessary the guidance included in NUREG-0654 to classify
events that could occur in cold shutdown and loss-of-electrical power events. Evaluate
the NRC guidance to licensees on classification procedures and revise as appropriate. 
Evaluate the guidance to licensees for personnel accountability during outages. Revise 
and follow up as appropriate. Evaluate guidance to licensees regarding the availability of 
notification systems (and alternates) during a loss-of-offsite power event. Consider the 
priorities and requirements for notifications to offsite authorities. Follow up as 
appropriate. (Responsible Office: NRR)

Disposition: Ongoing

The staff will be coordinating with the Nuclear Energy Institute in the development of 
emergency classification guidelines for shutdown and low power operations as part of its 
follow-up work to NUREG-1449 (Reference 3). These guidelines will expand upon the 
current guidance already established for classification of emergencies. Accountability of 
personnel during outages is addressed in Section 6.12.2 of NUREG-1449. Licensees are 
expected to have plans and procedures in place which address the evacuation and 
accountability of the large numbers of additional personnel on-site during plant 
shutdowns or refuelings. The staff is continuing to assess the availability of notification 
systems and alternates during a loss-of-offsite power event and the priorities and 
requirements for notification of offsite authorities. The expected completion date for this 
action item is mid-1996.

References: 1. “Loss of Vital AC Power and the Residual Heat Removal System During Mid-Loop
Operations at Vogtle Unit 1 on March 20, 1990,” NUREG-1410, June 1990.

2. “Shutdown and Low-Power Operations for Nuclear Power Reactors,” Federal 
Register (59 FR 52707), October 19, 1994.

3. NUREG-1449, “Shutdown and Low-Power Operation at Commercial Nuclear Power 
Plants in the United States, Final Report,” September 1993.
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Item 4: (cont.)

4. NUREG/CR-5855, “Thermal-Hydraulic Processes During Reduced Inventory 
Operation with Loss of Residual Heat Removal,” April 1991.

5. Memorandum from D. E. Solberg to M. A. Caruso, “Completion of Section III.D., 
‘Evaluate Decay Heat Removal Methods,’ of Staff Plan for Evaluating Risks During 
Shutdown and Low Power Operations,” August 27, 1991.

6 . NUREG/CR-6143, “Evaluation of Potential Severe Accidents During Low Power and 
Shutdown Operations at Grand Gulf Unit 1,” Volumes 2 through 5, June and July
1994.

7. NUREG/CR-6144, “Evaluation of Potential Severe Accidents During Low Power and 
Shutdown Operations at Surry Unit 1,” Volumes 2 through 5, June and July 1994.
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Action Source: IIT Report on Transformer Failure and Common-Mode Loss of Instrument Power at 
Nine Mile Point Unit 2 on August 13,1991 (Reference 1).

Item 1: Adequacy of Uninterruptible Power Supply Installations

Action: (b) Evaluate the actions taken by the licensee at NMP Unit 2 to address design and
maintenance issues for the UPS. (Responsible Office: RI)

Disposition: Resolved

Twelve of the fourteen licensee corrective actions have been inspected and closed by 
Region I (see References 3, 4 and 5). The 12 actions dealt with power supply redesign, 
maintenance, electrical loading, technical manual control, and procedure upgrading (in 
part). To resolve the root cause design issues, an NRC Readiness Assessment Team in 
September 1991 verified that the licensee switched the control logic power supply 
preferred source from the maintenance source to the inverter output source (more 
reliable since the inverter output was backed by a station battery). Region I verified that 
the non-safety related UPSs lA, B, and G (the more important of the five UPSs that 
failed during the event) were modified with the replacement of the internal power 
supplies. The two new power supplies, each having two sources of power (preferred and 
alternate), provide essentially four sources of power for each affected UPS. Furthermore, 
power supply switching is electronic, not mechanical (relays), making the design more 
reliable.

For these UPSs this design action alleviated the root cause maintenance problem, since 
the backup battery power cells were deleted from the design or removed from the 
installation. UPSs 1C and ID were replaced with UPS units from a different 
manufacturer. They do not have logic batteries or circuit breaker power transfers. The 
new UPSs 1C and ID  use dc-to-dc power and static transfer switches. With respect to 
self-contained batteries in other plant equipment. Region I verified adequate licensee 
preventive maintenance measures.

Another of the licensee’s fourteen actions was the completion of a detailed root cause 
investigation by a consultant. This has been used by the licensee to support their 
positions and actions on IIT items and it required no specific regional follow-up.

The remaining action involved licensee review of procedures to be used upon loss of 
power to various plant electrical busses (Action 2 of NRC Bulletin 79-27). Action by the 
licensee on this issue was deferred in their original response to the bulletin due to the 
pre-licensing status of the plant (section 6.1.3 of the IIT report). The licensee had 
completed a failure modes and effects analysis, and NRC review of the evaluation 
concluded that the plant could achieve cold shutdown following the loss of any single 
power bus, and that clear and unambiguous indication of an undervoltage condition was 
available to alert operators to the loss of power.

The failure modes and effects analysis, addressing the loss of any single bus, had been 
recognized by the IIT as important in necessitating procedure changes, especially for 
uninterruptible power supplies. However, procedural changes as a result of the licensee’s 
(prelicensing) review were not evident to the IIT.
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Item 1: (cont.)

The licensee’s re-review of the plant procedures for mitigating the effects of loss of power 
was completed in December 1992, in conjunction with development of station blackout 
procedures and in response to the IIT issue. In NRC Inspection Report No.
50-410/93-05, the inspector’s review of the resultant special operating procedures, 
N2-SOP-01, 02, and 03, revealed no technical concerns.

The responsible office considers this item resolved. AEOD has performed an 
independent review of this issue and also considers the item resolved.

Item 2; Adequacy of Instrumentation and Emergency Operating Procedure Integration.

Action: (b) Review the vulnerability to a loss of power for critical safety instrumentation identified in
Item 2(a). (Responsible Office; NRR)

Disposition: Resolved

The staff, in its evaluation of Item 2.a, determined that adequate Type ‘A” instruments 
are identified in the Emergency operating Procedures (EOPs). These instruments are 
powered by Class IE  redundant power supplies, and no single failure of a power supply 
will result in loss of an indication required for manual operator actions. The staff’s 
review of this action is documented in a memorandum from B. Boger to S. Varga, dated 
March 17,1993 (Reference 13).

The responsible office considers this item resolved. AEOD has performed an 
independent review of this issue and also considers the item resolved.

Action: (c) Evaluate the need to provide an alternate rod position indication (RPI) or safety-grade
power for BWRs. (Responsible Office: NRR)

Disposition: Resolved

On December 9,1992, the staff met with the Boiling Water Reactor Owners Group 
(BWROG) to discuss the industry’s position on the need to provide an alternate RPI 
system or safety-grade power to the existing RPI system for BWRs. Based on these 
discussions, the BWROG, by letter dated February 24,1993, submitted a report prepared 
by General Electric, GENE-^37-02-0292, “Position on Use of Rod Position Information 
System for Post-Accident Monitoring,” dated February 1993. As documented in this 
report, the BWROG examined a broad spectrum of events both within and somewhat 
beyond design basis to determine the importance of RPI and the Neutron Monitoring 
System (NMS) to operators during these events.

The staff has reviewed the BWROG report and has determined that the impact of the 
loss of RPI and NMS has been properly analyzed with regard to operator response (see 
Reference 12). The NMS serves as an alternate to RPI for indication of core reactivity. 
The staff concluded that failure of RPI and NMS may complicate plant recovery and 
result in unnecessary operator actions. However, the staff agreed with the BWROG that
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Item 2: (cont.)

the current Emergency Procedure guidelines (EPGs) provide adequate guidance for 
incorporation into the EOPs to direct the operator to take appropriate action without 
compromising plant safety.

The staff conducted, and continues to conduct, inspections of individual plant EOPs to 
determine their consistency with the EPGs. The staff also conducts training inspections 
that include training on individual plant EOPs. Such EOP and training inspections 
assess whether proper operator actions and training are identified and may include those 
actions needed in cases of the loss of RPI and NMS as identified in the EPGs. Loss of 
the RPI may also be included in scenarios during operator licensing examinations.

Based on the above considerations, the staff did not believe that it was appropriate to 
require an alternate RPI system or safety-grade power to the existing RPI for BWRs. The 
staff concluded that Action Item 2(c) can be closed and that no further plant-specific or 
generic action is necessary. The staff reviews associated with this Action Item are 
documented in a memorandum from Bruce A. Boger to Steven A. Varga dated May 7, 
1993.

The responsible office considers this item resolved. AEOD performed an independent 
review of this issue and also considers the item resolved.

Item 3: Adequacy of Emergency Operating Procedures and Associated Training

Action: (b) Evaluate the need to review the adequacy of training programs and associated EOPs
regarding training for a loss of annunciators combined with a scram or other 
combinations of events. (Responsible Office: NRR)

Disposition: Resolved

The prioritization of Generic Issue 76, “Instrumentation and Control Power 
Interactions,” shows that the safety concern is being addressed in the IPE Program. 
Therefore, the issue was dropped from further pursuit as a separate issue. Although loss 
of annunciators is not specifically identified in the IPE guidance in NUREG-1335, 
“Individual Plant Examination: Submittal Guidance,” the safety significant effects of a 
loss of power to I&C systems such as the annunciators is covered by the IPE and, 
therefore this generic issue is adequately covered.

SECY-93-087, “Policy, Technical, and Licensing Issues Pertaining to Evolutionary and 
Advanced (ALWR) Designs,” (see Reference 14) was issued on April 2, 1993, regarding 
the design certification and licensing policy issues for passive and evolutionary plant 
designs in which the staff recommended that the Commission approve a position that the 
design of control room annunciator systems in future plants be more robust. NRR issued 
a memorandum on February 2, 1993, “Emergency Declarations Resulting From Loss of 
Alarm Systems Generic to All Nuclear Power Plants,” in which the staff included the 
recent loss of annunciator events as part of the Nine Mile Point 2 event follow-up actions 
to determine the need for any additional generic action beyond the above efforts. A Staff
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Item 3: (cont.)

Requirements Memorandum entitled “Policy, Technical, and Licensing Issues Pertaining 
to Evolutionary and Advanced Light Water Reactor (ALWR) Designs, dated July 21,
1993, approved the staff position (see Reference 15).

Loss of annunciators is normally handled by using an Abnormal Operating Procedure 
(AGP) rather than an EOP. Therefore, there are no recommended changes to EOPs as a 
result of the Nine Mile loss of annunciators event.

Operator performance in responding to loss of annunciators is reviewed during operator 
licensing requalification examinations and inspections. No specific knowledge 
deficiencies have been identified related to responding to annunciator abnormalities. 
Most sites have AOPs dealing with loss of annunciators but some operators may have 
difficulty identifying when the loss has occurred. The difficulty is believed to be due to 
the fact that the AOPs have not received the same level of emphasis as the EOPs. 
Examinations and inspections have also noted an increase in the use of Annunciator 
Procedures, a resource available to the control room operator for use in troubleshooting 
abnormal conditions involving annunciators. In response to the identified operator 
difficulties, industry initiatives in operator training have begun to place greater emphasis 
on training and evaluating operators in the use of AOPs. The NRC has found these 
actions to be acceptable and does not plan any recommendations in this area.

Additionally, licensees are required under 10 CFR Part 55 to use the systems approach 
to training (SAT) process to incorporate appropriate responses to identified performance 
weaknesses into their operator training programs. Therefore, the responsible office is 
confident that any performance problems associated with the response to loss of 
annunciators are being addressed appropriately under the periodic upgrades to training 
required by the SAT process. Continued monitoring to confirm the effectiveness of the 
SAT-based changes in this area will be accomplished through the normal operator 
examination and inspection processes.

The responsible office considers this item closed. AEOD performed an independent 
review of this issue and also considers the item closed.

Item 4: Adequacy of Regulatory Guidance Regarding Non-Safety-Related Equipment and
Instrumentation Required for Accidents.

Action: (a) Evaluate the need to provide additional regulatory guidance that conveys the staff
expectations regarding maintenance on important nonsafety-related equipment. 
(Responsible Office: RES)

Disposition: Resolved

The maintenance rule, 10 CFR 50.65, requires licensees to monitor the effectiveness of 
maintenance efforts on structures, systems, and components within the scope of the rule 
against goals that the licensee establishes. The scope of the maintenance rule covers a 
great deal of nonsafety-related equipment, including the equipment that failed at Nine 
Mile Point 2. Monitoring activities under the maintenance rule are, in general.
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Item 4: (cont.)

performance based. Goal setting, monitoring, and subsequent evaluation and feedback 
efforts are the central focus of the maintenance rule and the regulatory guide. The 
regulatory guide is consistent with the rule and provides guidance to licensees to 
implement the rule.

Under the provisions of the maintenance rule, licensee corrective actions would be 
expected to be taken in response to failure to meet previously established goals. For 
non-safety-related equipment such as the UPS that failed at Nine Mile Point 2, there is 
now industry-wide experience to indicate to licensees that, depending on their goals, 
monitoring of such equipment should be undertaken, along with other preventive 
maintenance measures. In NUREG-1455, it was speculated that the maintenance rule’s 
provisions would probably not have prevented the incident described therein. This would 
be true for the initial occurrence. However, the maintenance rule and the regulatory 
guide will encourage licensees to be more sensitive to precursor events and more 
thorough in applying industry experience to their maintenance efforts. It is expected that 
licensees will learn from events such as the one at Nine Mile Point 2, and will adjust their 
maintenance practices for equipment such as the UPS accordingly. Therefore, the 
number of similar incidents involving this type of equipment would be expected to be 
minimized.

The maintenance rule and regulatory guide are performanceoriented. Licensees are to be 
allowed flexibility in their maintenance practices as long as the results are acceptable. 
Thus, direct prescriptive instructions to licensees regarding basic maintenance practices, 
including such practices as the control of drawings and manuals, are not part of the 
maintenance rule and are not to be contained in the regulatory guide. The Maintenance 
Regulatory Guide 1.160, “Monitoring The Effectiveness of Maintenance at Nuclear Power 
Plants,” was issued in June 1993. The issuance was announced in the Federal Register on 
June 18,1993. The responsible office considers this item resolved. AEOD performed an 
independent review of this issue and also considers the item closed.

Item 5: Shift Coping

Action: (a) Evaluate the need to review the adequacy of control room staffing during the
simultaneous implementation of EOPs and emergency response procedures (ERPs) by 
normal shift crews. (Responsible Office: NRR)

Disposition: Resolved

The Human Factors Assessment Branch of NRR addressed this item by observing the 
operational data used in an NRC research project, “Nuclear Power Plant Shift Staffing 
Levels.” The project team confirmed the adequacy of current minimum shift staffing 
level requirements regarding licensed and non-licensed personnel at nuclear power 
plants, as expressed in 10 CFR 50.54(m), and found no regulatory need for modifying 
these requirements.
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Item 5: (cont.)

The project team analyzed the workload and functions allocated for licensed and 
non-licensed personnel both inside and outside the control room for transient responses 
that involve a heavy workload. This research project was tracked under an NRR human 
factors research user need.

The staff and the Brookhaven National Laboratory (BNL) project team pursued the 
project throughout 1994 and early 1995. In the full scope of the project, the BNL project 
team also evaluated operational data from off-normal events at other sites in which shift 
crews appear to have been challenged in their ability to mitigate events. From August to 
October 1994, the project team visited seven nuclear power plants to collect data on the 
current staffing practices that ensure that both licensed and non-licensed shift personnel 
respond effectively to events. Staff from NRR and the Office of Nuclear Regulatory 
Research (RES) accompanied the project team on several of these visits. The team 
focused on the period beginning immediately after commencement of an event until 
personnel arrive to augment the staff. The team considered the following topics during 
the site visits:

•  Tasks necessary to support EOPs and the procedures that support the EOPs

•  Allocation of tasks to positions

•  Regulatory and administrative requirements for minimum staffing for each position 
with emergency task responsibilities

•  Excessive workload or conflicting task requirements

•  Range and frequency of off-normal staffing levels for each position

•  Staffing levels used during training

•  Changes made in staffing levels, administrative controls, training, and alternative task 
allocation as corrective actions for staffing concerns

The seven sites visited were a representative sampling of plants in the U.S. commercial 
nuclear power industry for plant type, age, and number of units at each site. The team 
collected data by reviewing plant documents, conducting in-depth discussions of two 
accident scenarios, walking through specific tasks related to the scenarios outside the 
control room, and interviewing individuals from various groups and levels at the site.

The staff evaluated the results of the surveys and on October 10, 1995, issued NRC 
Information Notice (IN) 95-48, “Results of Shift Staffing Study.” This notice (see 
Reference 16) gave licensees several insights into areas that could affect their ability to 
accomplish safety functions following an event. The responsible office considers this item 
resolved. AEOD performed an independent review of this issue and considers the item 
closed.
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Item 5: (cont.)

Action (b); As part of the ongoing review of the Shift Technical Advisor (STA), incorporate
implementation consideration for the integration of the STA function into the shift crew 
during command changes. (Responsible Office: NRR)

Disposition: Resolved

The NRR staff discussed the lack of STA participation in shift turnover activities at 
some facilities in SECY-92-026, “Implementation of the Shift Technical Advisor at 
Nuclear Power Plants,” dated January 21, 1992. The staff performed a review of the 
integration of the STA function to ensure timely engineering expertise in response to 
plant transients or abnormal conditions, and has incorporated consideration for the 
integration of the STA function and the shift crew during command changes into the 
on-going review of STA implementation. Upon completion of this review, the staff issued 
SECY-93-193 “Policy on Shift Technical Advisor Position at Nuclear Power Plants,” (see 
Reference 17) on July 13, 1993, to inform the Commission of its position. The 
Commission also issued Information Notice 93-81 on October 12,1993, “Implementation 
of Engineering Expertise On Shift,” (see Reference 18) to alert licensees to potential 
problems resulting from the ineffective implementation of the requirement for licensees 
to provide engineering expertise on shift. Tlie responsible office considers this item 
resolved. AEOD performed an independent review of this issue and also considers the 
item closed.

Action (c): Evaluate the actions being taken by the licensee at Nine Mile Point to address shift
coping issues. (Responsible Office: RI)

Disposition: Resolved

Licensee actions in this area were reviewed during a Procedure and Training Actions 
team inspection (50-410/92-27) (see Reference 4) and an NRC requalification 
examination and program evaluation. The licensee implemented changes to relieve the 
Shift Supervisor of dual emergency responsibilities, such as integration of the STA into 
crew emergency response and use of the Assistant Shift Supervisor as EOP implementor. 
These changes have been confirmed by the NRC staff. The responsible office considers 
this item resolved. AEOD performed an independent review of this issue and also 
considers the item closed.

Note: This item is the final Staff Action to be resolved regarding the Transformer Failure 
and Common-Mode Loss of Instrument Power at Nine Mile Point Unit 2 on August 13, 
1991.”

References: 1. NUREG-1455, “IIT Report on Transformer Failure and Common-Mode Loss of
Instrument Power at Nine Mile Point Unit 2 on August 13, 1991.”

2. Memorandum from T. Murley to J. Taylor, “Closure of Item l.a of NRR Staff Action 
Plan Resulting from Investigation of the August 13, 1991, Incident at Nine Mile Point 
Nuclear Station, Unit 2 (NUREG-1455),” December 4, 1992.

NUREG-1272, Appendix G 12



Reactors—Staff Actions (IIT)

AEOD IIT TVacking System
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3. Memoranda from T. Martin to J. Taylor, “Status Report on Staff Actions Resulting 
from the Investigation of the August 13, 1991, Incident at Nine Mile Point Unit 2 
(NUREG-1455),” dated January 12, 1993 and July 19, 1993.

4. NRC Inspection Report No. 50-410/92-27, dated November 12, 1992.

5. NRC Inspection Report No. 50-410/92-21, dated November 13, 1992.

6 . Memorandum from T. Murley to J. Taylor, “Second 6-Month Status Report 
Regarding NRR Actions Resulting from Investigation of the August 13,1991,
Incident at Nine Mile Point Nuclear Station, Unit 2 (NUREG-1455),” dated 
December 28, 1992.

7. Memorandum from T Murley to J. Taylor, “Closure of Item 3.a of NRR Staff Action 
Plan Resulting from Investigation of the August 13, 1991, Incident at Nine Mile Point 
Nuclear Station, Unit 2 (NUREG-1455),” dated December 15, 1992.

8 . Letters from C. Tully, BWROG, to A. Thadani, USNRC, dated September 22,1992 
and November 25, 1992, “BWR Owner’s Group Response to Comments Resulting 
from the Investigation of the August 13, 1992, Incident at Nine Mile Point Unit 2 
(NUREG-1455).”

9. Memorandum from T. Murley to E. Jordan, “Adequacy of Emergency Operating 
Procedures and Training Associated with Loss of Control Room Annunciators,” 
dated August 10, 1992.

10. Memorandum from E. Beckjord to J. Taylor, “Staff Actions Resulting from the 
Investigation of the August 13, 1991 Incident at Nine Mile Point 2 (NUREG-1455),” 
dated February 3, 1992.

11. Memorandum from T. Murley to J. Taylor, “Closure of Items 5.a and 5.b of NRR 
Staff Action Plan Resulting from Investigation of the August 13, 1991, Incident at 
Nine Mile Point Nuclear Station, Unit 2 (NUREG-1455),” dated December 15,1992.

12. Memorandum from T.E. Murley to J.M. Taylor, “Closure of Item 2.a, 2.b and 2.c of 
NRR Staff Action Plan Resulting from the Investigation of the August 13, 1991, 
Incident at Nine Mile Point Unit 2 (NUREG-1455),” dated March 24, 1993.

13. Memo from Bruce A. Boger to Steven A. Varga, “Closure of Items 2.a and 2.b of 
NRR Staff Action Plan Resulting from the Investigation of the August 13,1991, 
Incident at Nine Mile Point Unit 2 (NUREG-1455),” dated March 17, 1993.

14. SECY-93-087, “Policy, Technical, and Licensing Issues Pertaining to Evolutionary 
and Advanced (ALWR) Designs,” issued April 2, 1993.

15. Staff Requirements Memorandum, “Policy, Technical, and Licensing Issues 
Pertaining to Evolutionary and Advanced Light Water Reactor (ALWR) Designs,” 
dated July 21, 1993.
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16. NRC Information Notice 95-48, “Results Of Shift Staffing Study,” dated October 10,
1995.

17. SECY-93-193 “Policy on Shift Technical Advisor Position at Nuclear Power Plants,” 
dated July 13,1993

18. Information Notice 93-81, “Implementation of Engineering Expertise On Shift,” 
dated October 12, 1993.
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Action Source: IIT Report on the Unauthorized Forced Entry into the Protected Area at Three Mile 
Island Unit 1 on February 7,1993 (Reference 1)

Item 1: Adequacy of Regulations and Guidance for Protected Area Barriers, Entry Modes, and
Design Basis Threat

Action: (a) Reassess the design basis threat regarding use of a motor vehicle to penetrate the
protected area. Revise requirements and guidance as appropriate. (Responsible Office; 
NMSS/NRR/RES)

Disposition: Resolved

The proposed rule (see Reference 2) was published on November 4, 1993. The final rule 
was published on August 1, 1994 (59 FR 38889) (see Reference 3). A regulatory guide and 
NUREG were issued to provide guidance to licensees on rule implementation (see 
References 4 and 5). The rule requires nuclear power plant licensees to protect their 
facilities against malevolent use of vehicles. The responsible office considers this item 
resolved. AEOD performed an independent review of this issue and considers it closed.

Action: (b) Evaluate the need for guidance for response to unauthorized forced entry into the
protected area. Issue new guidance as appropriate. (Responsible Office: NRR/RES)

Disposition: Resolved (Pending AEOD independent review)

A review of current guidance, procedures, and regulations, and interviews with licensee 
were completed in December 1993 (see Reference 6). Findings and conclusions were 
documented by memorandum dated October 28, 1994 (see Reference 7). The staff 
determined that additional guidance regarding response to unauthorized/forced entry 
into the protected area could be beneficial to licensees. The staff has issued letters to the 
Security Managers of all nuclear power plants attaching a summary of insights and 
findings, both positive and negative, gained from the Operational Safeguards Response 
Evaluations that have been completed to date, and applicable summary information 
from two NUREGs that were issued by the NRC for tactical training and exercise 
planning at fuel cycle facilities. The responsible office considers this item resolved.

Item 2: Adequacy of the NRC Security Inspection Program

Action: (a) Evaluate the adequacy of the NRC’s core inspection program to assess licensee response
capability. Implement new inspection procedures as needed. (Responsible Office: NRR)

Disposition: Resolved

A review of guidance and inspection procedures and a draft revision to the core 
inspection procedure was completed in December 1993 (see Reference 8). A staff report 
of findings and conclusions on items associated with this action was issued in August 
1994 (see Reference 9). No new rulemaking was recommended. Inspection Procedure 
81700 was revised and issued in final form to include a new element that requires the
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Item 2: (cont.)

periodic performance assessment of site security (see Reference 10). Issues identified 
during the independent assessment were ultimately resolved by memoranda dated 
February 10, 1995 (see Reference 11), and January 11, 1996 (see Reference 12). The 
responsible office considers this item resolved. AEOD performed an independent review 
of this issue and considers it closed.

Item 3: Adequacy of Interface Between Operations, Emergency Response, and Physical Security
Activities

Action: (a) Evaluate the need to provide NRC guidance for vital area access during security events
to ensure timely local operator actions for plant safety. Issue guidance as appropriate. 
(Responsible Office: NRR/NMSS)

Disposition: Resolved

The review of regulatory guidance was completed in February 1994 (see Reference 13). 
The report documenting the assessment of the safety implications of a lock-down of vital 
areas was completed in July 1994 (see Reference 14). No generic correspondence or 
additional guidance was considered necessary. The responsible office considers this item 
resolved. AEOD performed an independent review and considers this issue closed.

Evaluate the need for generic correspondence on partitioning access within vital areas 
impacting operational safety or emergency response activities during a security event. 
Issue generic correspondence as appropriate. (Responsible Office: NRR)

Disposition: Resolved

A review of emergency action levels, guidance, and procedures relating to security 
response and emergency drills was completed in February 1994 (see Reference 13) with 
the final report issued in July 1994 (see Reference 14). No generic correspondence was 
considered necessary, the responsible office considers this item resolved. AEOD 
performed an independent review and considers this issue closed.

Action: (c) Evaluate the need for NRC guidance for a spectrum of security events with respect to
plant operating modes. Issue new guidance as appropriate. (Responsible Office: NRR)

Disposition: Resolved

The staff completed a review of guidance, contingency plans and procedures, and current
licensee approaches (see Reference 15). The staff also completed and documented an 
assessment of the safety implications of plant shutdown and continued operations for a 
spectrum of security events (see Reference 16). The assessment demonstrated that 
continued reactor operations is prudent in a security event unless the capture of reactor 
control systems or areas is imminent. Generic correspondence was not considered 
necessary. The responsible office considers this item resolved. AEOD performed an 
independent review and considers this issue closed.
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Item 3: (cont.)

Action: (d) Evaluate the licensee’s basis for locking the control room fire doors for security events.
Ensure licensee revisions to the emergency procedure are implemented as appropriate. 
(Responsible Office: RI)

Disposition: Resolved

From May 17 to 21, and from June 7 to 11, 1993, Region I specialists conducted reactive 
inspections to evaluate security and emergency preparedness issues described in 
Reference 1. During these follow-up inspections, the staff found no regulatory basis for 
locking the control room fire doors. These doors are inside the vital area, and locking the 
vital area access doors alone (rather than the fire doors) meets NRC and licensee 
security plan requirements.

On April 8,1993, the licensee issued Revision 24 to Procedure 1202-13 to specify that 
only one of the control room fire doors will be locked, instead of two, permitting access 
to the shift supervisor’s office. On April 22, the licensee issued Revision 8 to Emergency 
Procedure EPIP-TMI- 04, to include provisions to effect call out of the emergency 
response organization from telephones other than those in the shift supervisor’s office. 
The licensee changed the locks on the control room fire doors as well as other doors that 
access spaces within the vital area to allow egress without a key. Inspections are 
complete (see References 17 and 18). the responsible office considers this item resolved. 
AEOD performed an independent review and considers this issue closed.

Item 4: Personal Security Impacts on the Licensee’s Emergency Response and Permissible
Deviations from the Emergency Plan

Action: (a) Evaluate the need for generic feedback communications on staffing of emergency
response support facilities during security emergencies and consideration of alternate 
emergency response facilities during a security emergency. Issue generic correspondence 
as appropriate. Include a review of the offsite perspectives, particularly Findings 1, 2, 
and 3, documented in Reference 19. (Responsible Office: NRR)

Disposition: Resolved

A review of guidance, regulations, and a sample of licensee emergency procedures was
performed, and a final report of the findings and conclusions was completed in March 
1994 (see Reference 20). No generic correspondence was considered necessary. The 
responsible office considers this item resolved. AEOD performed an independent review 
and considers the issue closed.

Evaluate the need to develop guidance related to personal safety assurance measures 
during a physical security threat to address operations and emergency response staff 
personal safety concerns. Issue new guidance as appropriate. (Responsible Office: 
NRR/RES)

Disposition: Resolved
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Item 4: (cont.)

A review of the safeguards, regulations, and guidance used during the physical threat, 
and personal safety assurance measures described in the contingency plan was 
completed in March 1994 (see Reference 21). A report on the findings and conclusions 
was completed in July 1994 (Reference 22). No issues were considered significant enough 
to warrant generic correspondence, the responsible office considers this item resolved. 
AEOD performed an independent review and considers the issue resolved.

Item 5: Adequacy of the NRC’s Emergency Response

Action; (a) Evaluate the adequacy of procedures and training for NRC Headquarters Operations
Center and Regional Incident Response Center staffing decisions. Issue revised guidance 
and procedures and conduct exercises as appropriate. (Responsible Office: AEOD)

Disposition: Resolved

The staff has reviewed procedures, training, and call-in lists and found that they are 
adequate. The staff response to the Palo Verde and Cooper events and the B&W 
Lynchburg exercise demonstrated that procedures and staff response are satisfactory.
Tlie need to follow procedures has been reinforced. The responsible office considers this 
item resolved. AEOD performed an independent review and considers the issue closed.

Item 6: Adequacy of the Response of Other Organizations

Action: (a) Evaluate the need to clarify/revise responsibilities and expectations, including taking
command and control, described in the NRC/FBI MOU. Take corrective actions as 
needed. (Responsible Office: NMSS/NRR/AEOD)

Disposition: Resolved

The NRC staff met with representatives of the FBI and discussed NRC concerns raised 
as a result of the TMI intrusion and the need for clarification or revision to the existing 
Memorandum Of Understanding (MOU). The FBI believes that no modification to the 
MOU is necessary at this time based on its review of NUREG-1485 and of the actions 
taken by the FBI special agent who responded to TMI. By memorandum dated 
December 6, 1994, the staff noted its agreement with the FBI (Reference 23). AEOD 
independent review is complete.

Action: (b) Evaluate the need to provide guidance to licensees and inspectors on FBI and local law 
enforcement agency (LLEA) roles and responsibilities. Take corrective actions as needed. 
(Responsible Office: NRR/NMSS/AEOD)

Disposition: Resolved

A complete review of current guidance, regulations, and licensee’s physical security 
plans, including the roles and responsibilities of LLEA and the FBI, was completed in
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Item 6:

Action: (c)

(cont.)

December 1993 (see Reference 24). A report on the findings and conclusions was 
completed in April 1994 (Reference 25). No generic guidance was considered necessary. 
AEOD independent review is complete.

Evaluate the need to implement actions to ensure adequate FBI response planning to 
assure reliable and effective FBI response in the context of safeguards contingency 
planning. Take corrective actions as appropriate. (Responsible Office: 
NMSS/NRR/AEOD)

Disposition: Resolved

The FBI noted the continuing need for cooperation with NRC and the need for 
contingency planning at the local level. In a December 6, 1994, memorandum the staff 
noted that the FBI will annually review its contingency plans maintained at the field 
office level for response to nuclear-related incidents and update them as necessary 
(Reference 23). AEOD independent review is complete.

Item 7: Adequacy of Implementation Process for 10 CFR 50.54(x) and (y)

Action: (a) Evaluate the need to provide guidance regarding implementation of 10 CFR 50.54 (x) and
(y). Issue new guidance or generic communications as appropriate. (Responsible Office: 
NRR/OGC/AEOD)

Disposition: Resolved

A review of guidance and regulations as they relate to the authority of the Emergency 
Director to approve and direct departures from established procedures and equipment 
operating limits without invoking 10 CFR 50.54 (x) and (y) was completed in January 
1994 (see Reference 26). Reference 27 was issued to inform licensees of the investigation’s 
preliminary findings. A report on findings and conclusions was documented by 
memorandum dated June 24,1994 (Reference 28). No generic guidance was considered 
necessary. By memorandum dated February 10,1995 (Reference 11), the staff clarified 
certain issues raised during independent assessment of this item related to the licensee’s 
emergency plan. Remaining issues from the independent assessment related to the 
licensee’s security plan were clarified in a memorandum dated January 11, 1996 
(Reference 12), by the staff stating that the licensee’s security actions were part of the 
approved contingency plan. Therefore, they would not have required reporting under 
10 CFR 73.71. AEOD independent review is complete.

Item 8: Adequacy of the Communications Systems During the Event

Action: (a) Evaluate the need to issue generic feedback correspondence on the communications
problems that occurred during the incident, including significant impacts on the offsite 
emergency response organizations. (Responsible Office: NRR/AEOD)
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Item 8: (cont.)

Disposition: Resolved

A review of guidance, procedures, and licensee contingency plans for on-site 
communications capabilities and practices during security events was completed in 
January 1994 (see Reference 29). A report on the findings and conclusions was issued in 
August 1994 (Reference 30). The staff concluded that no generic communication is 
warranted. The staff also committed by memorandum dated February 10,1995 
(Reference 11), to discuss an identified safety issue regarding evacuation of plant 
personnel while the plant might be under attack at the Fourth National Nuclear Security 
Association Meeting in April 1995. AEOD independent review is complete.

Action: (b) Review NRC/licensee Emergency Response Data System (ERDS) testing requirements.
Implement actions necessary to ensure that adequate testing of ERDS is conducted on a 
periodic basis to ensure system reliability. (Responsible Office: AEOD)

Disposition: Resolved

On March 3,1993, the NRC issued Generic Letter 93-01 to implement the ERDS
quarterly testing program (Reference 31). This program provides for quarterly testing of 
the ability of all licensees to: (1) establish a link with ERDS, (2) transmit all parameters 
in the plant ERDS database for 2 hours, (3) reconnect with ERDS upon a loss of 
telephone connection, and (4) terminate the ERDS link. On April 6, the NRC and the 
licensee began conducting the testing program requested in GL 93-01. Item Sb was 
completed on April 6,1993. The responsible office considers this item resolved, and an 
independent assessment confirmed this conclusion.

Action: (c) Ensure that the TMI ERDS telephone line problem is corrected. (Responsible Office:
AEOD)

Disposition: Resolved

The ERDS telephone line had a loose connection on the licensee’s side of the 
demarcation point that might have been disturbed during installation of a new telephone 
system on December 7, 1992. On February 10, 1993, the licensee repaired the telephone 
line and tested the ERDS link satisfactorily. The responsible office considers this item 
resolved, and an independent assessment confirmed this conclusion.

Action: (d) Distribute the generic feedback correspondence, issued in connection with Action 8a., to
the appropriate state emergency response agencies. (Responsible Office: OSP)

Disposition: Ongoing

Generic correspondence will be forwarded as it is issued.

References: 1. NUREG-1485. “Unauthorized Forced Entry into the Protected Area at Three Mile
Island Unit 1 on February 7, 1993,” dated April 1993.

2. Proposed Rules, Federal Register, Vol. 58, No. 212, Thursday, November 4, 1993.
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3. Final Rules, Federal Register, Vol. 59, No. 146, August 1, 1994.

4. Regulatory Guide 5.68, “Protection Against Malevolent Use of Vehicles at Nuclear 
Power Plants,” August 1994.

5. NUREG/CR-6190, “Protection Against Malevolent Use of Vehicles at Nuclear Power 
Plants,” Vols. 1 and 2, August 1994 and Vols. 1 and 2, Rev. 1, December 1994.

6 . Memorandum dated December 15, 1994, from David N. Orrik to Phillip F. McKee, 
“Staff Action Plan Resulting from the Investigation of the Unauthorized Forced 
Entry into the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”

7. Memorandum dated October 28,1994, from David N. Orrik to LeMoine 
Cunningham, “Staff Action Plan Resulting from the Investigation of the 
Unauthorized Forced Entry into the Protected Area at Three Mile Island Unit 1 on 
February 7, 1993 (NUREG-1485).”

8 . Memorandum dated December 6, 1993, from Robert B. Manili to Phillip F. McKee, 
“Staff Action Plan Resulting from the Investigation of the Unauthorized Forced 
Entry into the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”

9. Memorandum dated August 12,1994, from Robert B. Manili to Phillip F. McKee, 
“Staff Action Plan Resulting from the Investigation of the Unauthorized Forced 
Entry into the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”

10. Inspection Procedure 81700, “Physical Security Program for Power Reactors,” dated 
April 15, 1994.

11. Memorandum dated February 10,1995, from LeMoine J. Cunningham to Stuart D. 
Rubin, “TMI IIT Action Item Resolution.”

12. Memorandum dated January 11, 1996, from LeMoine J. Cunningham to Stuart D. 
Rubin, “AEOD Closure of TMI IIT Staff Actions 2A and 7A.”

13. Memorandum dated February 14, 1994, from Eugene W. McPeek to Phillip F. McKee, 
“Staff Action Plan Resulting from the Investigation of the Unauthorized Forced 
Entry into the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”

14. Memorandum dated July 12, 1994, from Eugene McPeek to Phillip F. McKee, “Staff 
Action Plan Resulting from the Investigation of the Unauthorized Forced Entry into 
the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”
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15. Memorandum dated December 8,1993, from Charles H. Hendren to Phillip F. 
McKee, “Staff Action Plan Resulting from the Investigation of the Unauthorized 
Forced Entry into the Protected Area at Three Mile Island Unit 1 on February 7,
1993 (NUREG-1485).”

16. Memorandum dated February 4,1994, from Charles H. Hendren to Phillip F.
McKee, “Staff Action Plan Resulting from the Investigation of the Unauthorized 
Forced Entry into the Protected Area at Three Mile Island Unit 1 on February 7,
1993 (NUREG-1485).”

17. Inspection Report 50-289/93-08. “Emergency Preparedness Inspection,” dated 
August 11,1993.

18. Inspection Report 50-289/93-12, dated July 2, 1993.

19. Pennsylvania Emergency Management Agency report, “Review of the Offsite 
Response to the Site Area Emergency Incident at Three Mile Island Nuclear 
Station,” dated August 1993.

20. Memorandum dated March 22, 1994, from Frank J. Congel to Steven A. Varga, “Staff 
Follow-on Actions from Intrusion Event at Three Mile Island.”

21. Memorandum dated March 2,1994, from Robert F. Skelton to Phillip F. McKee, 
“Staff Action Plan Resulting from the Investigation of the Unauthorized Forced 
Entry into the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”

22. Memorandum dated July 13, 1994, from Robert F. Skelton to Phillip F. McKee, “Staff 
Action Plan Resulting from the Investigation of the Unauthorized Forced Entry into 
the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”

23. Memorandum dated December 6,1994, from Philip Ting to Stuart D. Rubin, “TMI 
Action Plan Issues 6a & 6c—Adequacy of the Response of Other Organizations.”

24. Memorandum dated December 2, 1994, from Eugene W. McPeek to Phillip F. McKee, 
“Staff Action Plan Resulting from the Investigation of the Unauthorized Forced 
Entry into the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”

25. Memorandum dated April 13,1994, from Eugene W. McPeek to Phillip F. McKee, 
“Staff Action Plan Resulting from the Investigation of the Unauthorized Forced 
Entry into the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”
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26. Memorandum dated January 19,1994, from Donald M. Carlson to Phillip F. McKee, 
“Staff Action Plan Resulting from the Investigation of the Unauthorized Forced 
Entry into the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”

27. NRC Information Notice 93-94: “Unauthorized Forced Entry Into the Protected Area 
at Three Mile Island Unit 1 on February 7, 1993.”

28. Memorandum dated June 24, 1994, from Charles H. Hendren to Phillip F. McKee, 
“Staff Action Plan Resulting from the Investigation of the Unauthorized Forced 
Entry into the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”

29. Memorandum dated January 25,1994, from Michael S. Warren to Phillip F. McKee, 
“Staff Action Plan Resulting from the Investigation of the Unauthorized Forced 
Entry into the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”

30. Memorandum dated August 12, 1994, from Michael S. Warren to Phillip F. McKee, 
“Staff Action Plan Resulting from the Investigation of the Unauthorized Forced 
Entry into the Protected Area at Three Mile Island Unit 1 on February 7, 1993 
(NUREG-1485).”

31. Generic Letter 93-01, “Emergency Response Data System Test Program,” dated 
March 3, 1993.
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Appendix H

Status of NRC Staff Actions Involving Potential Generic Issues 
Resulting From Diagnostic Evaluation Team Findings

In accordance with Management Directive 8.7, 
“NRC Diagnostic Evaluation Program,” dated 
June 7, 1991, upon receipt of a Diagnostic 
Evaluation Team (DET) report, the EDO assigns 
NRC office responsibility for generic and 
plantspecific staff actions resulting from the 
Diagnostic Evaluation (DE). Office Directors 
designated by the EDO as having responsibility 
for resolving issues or concerns are responsible 
for providing written status reports on the 
disposition of assigned actions. The AEOD 
Director will maintain the status of the staff

actions involving generic issues and will report 
them in the AEOD Annual Report.

This appendix presents the status of each of the 
open generic action items that the EDO has 
assigned to various NRC offices as a result of the 
completed DEs. As part of the NRC’s 
streamlining effort, AEOD oversight and 
administration of the DEP will end in FY 96. 
AEOD W l̂l, however, continue to track open 
generic actions from completed DEs until they are 
closed.
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Action Source: Memorandum from J. Taylor to Office Directors and Region IV Administrator, “Staff 
Actions Resulting from the Diagnostic Evaluation at South Texas Project,” dated 
August 3, 1993 (Reference 1).

Item 1:

Action (b):

A number of operator workload issues were raised at South Texas Project (STP). Given 
the conditions that were prevalent at STP, the design of the facility, and operator 
workarounds, the scope of responsibilities and administrative work of the operating staff 
were excessive. For example, the team concluded that operator staffing, although it 
exceeded Technical Specifications (TS) minimum requirements, was strained in 
accomplishing the complex tasks for a scenario involving shutdown from outside the 
control room.

Assess the generic implications of assigning conflicting multiple responsibilities to the 
operating staff for response to resourceintensive accidents, such as fire brigade 
responsibilities plus support for shutdown from outside the control room. (Responsible 
Office: Region IV)

Disposition: Resolved

The staff addressed this item by including the DET’s observations with the operational 
data used in an NRC research project, “Nuclear Power Plant Shift Staffing Levels.” The 
project team confirmed the adequacy of current minimum shift staffing level require
ments regarding licensed and non-licensed personnel at nuclear power plants, as 
expressed in 10 CFR 50.54(m), and found no regulatory need for modifying these 
requirements.

The project team analyzed the workload and functions allocated for licensed and 
non-licensed personnel both inside and outside the control room for transient responses 
that involve a heavy workload. This research project was tracked under an NRR human 
factors research user need.

The staff and the Brookhaven National Laboratory (BNL) project team pursued the 
project throughout 1994 and early 1995. In the full scope of the project, the BNL project 
team also evaluated operational data from off-normal events at other sites in which shift 
crews appear to have been challenged in their ability to mitigate events. During August 
through October 1994, the project team visited seven nuclear power plants to collect data 
on the current staffing practices that ensure that both licensed and non-licensed shift 
personnel respond effectively to events. Representatives from NRR and the Office of 
Nuclear Regulatory Research (RES) accompanied the project team on several of these 
visits. The team focused on the period beginning immediately after commencement of 
the event until personnel arrive to augment the staff. The team considered the following 
topics during the site visits:

•  Tasks necessary to support emergency operating procedures (EOPs) and the 
procedures that support the EOPs

•  Allocation of tasks to positions

•  Regulatory and administrative requirements for minimum staffing for each position 
with emergency task responsibilities
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•  Excessive workload or conflicting task requirements

•  Range and frequency of off-normal staffing levels for each position

•  Staffing levels used during training

•  Changes made in staffing levels, administrative controls, training, and alternative task 
allocation as corrective actions for staffing concerns

The seven sites visited were a representative sampling of plants in the U.S. commercial 
nuclear power industry for plant type, age, and number of units at each site. The team 
collected data by reviewing plant documents, conducting in-depth discussions of two 
accident scenarios, walking through specific tasks related to the scenarios outside the 
control room, and interviewing individuals from various groups and levels at the site.

The staff evaluated the results of the surveys and on October 10, 1995, issued NRC 
Information Notice (IN) 95-48, “Results of Shift Staffing Study.” This IN gave licensees 
several insights into areas that could affect their ability to accomplish safety functions 
following an event. In addition, the staff determined that no further action is needed at 
this time. Follow-up Action Item l.b is closed (see Reference 2).

Item 2:

Action (b):

Action (c):

The capability of the essential chilled water (ECW) system to perform its safety function 
during a design basis accident under low heat load conditions was never demonstrated, 
either through system testing or engineering analysis. The system design cooling capacity 
of 450 tons per train exceeds the requirements for the highest expected heat load, and 
greatly exceeds the expected heat load for cold weather conditions. The licensee has 
experienced surging and vibration of chillers, particularly when throttling ECW flow 
because of cool weather conditions. If an accident occurred during cold weather and all 
chillers operated as designed in response to an engineered safety features actuation, the 
chillers would be significantly underloaded, potentially causing surging and failure. 
Failure of the chillers would result in loss of ECW system cooling of safety-related 
equipment. The piping design configuration did not allow the system to be tested with 
heat loads representative of those anticipated during accident conditions. The licensee 
indicated that the existing analysis did not, adequately address the issue of chiller 
operation during a design basis accident under low heat load conditions, and agreed to 
perform an engineering analysis by September 1993.

Assess the need and scope of baseline testing of the ECW system that would more 
closely simulate design basis accident heat load conditions and validate operability. Issue 
generic correspondence as appropriate. (Responsible Office: NRR)

Assess the need and scope of periodic testing of the ECW system to ensure that it can 
perform its safety function. Issue generic correspondence as appropriate. (Responsible 
Office: NRR)

Disposition: Resolved
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The staff conducted a review of the ECW system and determined that the licensee has 
completed an acceptable engineering evaluation demonstrating that the system is capable 
of performing its safety function under design-basis maximum and minimum heat load 
conditions. Tlie licensee performed a thorough analysis demonstrating that the ECW 
system would perform acceptably under minimum loading conditions after the 
modifications to the service water system piping providing cooling water to the essential 
chillers were implemented. Data from the licensee’s post-modification testing were used 
to validate the results of the analysis. This is documented in NRC Inspection Report 
50-498/499 94-04.

The staff found the licensee’s test program (baseline and periodic) for the system to be 
acceptable (see Reference 3). The staff also issued an information notice, “Concerns 
Regarding Essential Chiller Reliability During Periods Of Low Cooling Water Periods,” 
on December 5.1994, to notify the industry of the licensee’s actions in addressing this 
issue.

Item 4: At STP, collapse of the HVAC ductwork would prevent cooling of safety-related
components and systems. To protect the HVAC ductwork from collapsing during a 
tornado, the outside ventilation intake dampers are designed to close automatically 
within 0.25 seconds, at a differential pressure of 3 psi. Thirty dampers had not been 
tested to verify that they would operate as designed. An STP preventive maintenance 
action was scheduled on a ten year frequency, but had not yet been performed. STP 
agreed to motiontest the dampers to verify operability.

Action (b): Assess the extent and frequency of damper motion testing at licensed facilities. Evaluate
the need to establish technical specification damper motion testing requirements, and 
subsequent motion testing of ventilation dampers affecting safety-related equipment. 
Issue requirements as appropriate. (Responsible Office: NRR)

Action (c): Assess the need and scope of periodic testing of the dampers to ensure that they can
perform their safety function. Issue guidance as appropriate. (Responsible Office: NRR)

Disposition: Resolved

The staff found no generic concern with damper testing because the dampers and fans 
account for only a small percentage of the overall core damage frequency. This 
conclusion is also supported by NUREG-1427, “Regulatory Analysis for the Resolution 
of Generic Issue 143: Availability of Chilled Water Systems and Room Cooling,” in which 
the staff concluded that no action is needed for HVAC and room cooler systems because 
they contribute little to core damage frequency.

Although the risk assessments revealed no justification for a backfit to address 
requirements for testing tornado dampers or other dampers, the staff issued an IN in 
1995 to describe the operational problems with dampers at South Texas that were 
generally attributable to an inadequate testing program. The IN also describes an 
inadequate design condition at River Bend where tornado dampers in the exhaust system
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would not reopen after a tornado event while the exhaust fans were running. This 
condition resulted in diesel generators becoming inoperable with no operator action. The 
IN alerts other licensees who may have overlooked tornado dampers in their ventilation 
testing and maintenance programs or may have overlooked their importance after a 
tornado, because tornado dampers may not have been considered part of the ventilation 
system. However, these dampers are required to be operational before a tornado and 
usually are required to be open afterwards for the plant to be within its design basis. An 
inoperable damper will usually place a plant in an unanalyzed condition in the event of a 
tornado strike.

The licensee for South Texas adequately addressed the maintenance issue by revising the 
preventive maintenance program to periodically check the tornado dampers every 2 years 
or at each refueling outage, depending on the specific damper function. This surveillance 
includes inspecting, cleaning, lubricating, and stroking the damper while taking 
dynamometer measurements of the spring forces. The original surveillance plan at the 
time of the event was to inspect and lubricate the tornado dampers every 10 years (see 
Reference 4).

Follow-up Action Item 4 is closed because of the issuance of an information notice and 
the actions taken at South Texas. The staff plans no further actions after issuing the 
information notice.

Item 6: At STP nine failures of standby diesel generator (SDG) high pressure fuel injection 
pump hold-down studs occurred from 1987 through 1993. Each time a failure occurred, 
the SDG was declared inoperable. Subsequent licensee operability reviews determined 
that failure of the fuel injector hold-down studs would render the associated cylinder 
inoperable, but would not render the SDG inoperable. The licensee received 
correspondence from Cooper-Bessemer indicating that as many as 2 cylinders could be 
out of service and the SDG would still be operable. However there was no analysis 
available for team review.

Action (b);

The licensee attributed the failures to various root causes, such as faulty material, use of 
improper installation tools, and improper lubrication of the hold-down studs prior to 
torquing. Preliminary indications from the licensee are that other utilities with 
Cooper-Bessemer SDGs have experienced fuel injector hold-down stud failures. In 
addition, the diesel vendor issued a 10 CFR Part 21 bulletin notifying the Commission of 
the potential defect on June 1, 1994.

Evaluate the need to provide additional generic regulatory correspondence for multiple 
fuel injector hold-down stud failures. Issue guidance as appropriate. (Responsible Office: 
NRR)

Disposition: Resolved
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In a memorandum dated June 3, 1994, from T Chan to T. Quay (Reference 4), the staff
concluded that the failure of the hollow hold-down studs in the fuel injection pumps 
(which led to the operability analysis of 18 and 19 cylinder operation) was caused by 
manufacturing tolerances, inadequate design margins, and deficiencies in installation 
practices. The new fastener design (solid hold-down studs with Belville washers) is 
considered adequate. Additionally, the standby diesel generators would be operable with 
up to two cylinders out of service, provided the standby diesel generators are required to 
operate at steady-state or decreasing load conditions. This action is considered closed.

Summary: All of the staff actions resulting from the diagnostic evaluation at South Texas Project are
resolved. This is the last update on this subject.

References: 1. Memorandum from J. Taylor to Office Directors and Region IV Administrator,
“Staff Actions Resulting from the Diagnostic Evaluation at South Texas Project,” 
dated August 3,1993.

2. Memorandum from W. Russell to J. Taylor, “NRR Staff Actions Resulting from the 
Diagnostic Evaluation at South Texas Project (WITS-93133),” November 2,1995.

3. Memorandum from W. Russell to J. Taylor, “NRR Staff Actions Resulting from the 
Diagnostic Evaluation at South Texas Project (WITS-93133),” January 5, 1995.

4. Memorandum from T. Chan to T. Quay, “Staff Actions Resulting From The 
Diagnostic Evaluation at South Texas Project,” dated June 3, 1994.
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Action Source: Memorandum from J. Taylor to Office Directors and Region III Administrator, “Staff 
Actions Resulting from the Diagnostic Evaluation at Quad Cities Nuclear Power 
Station,” dated December 23,1993 (Reference 1).

Item 2:

Action:

Adequacy of Control Room Oversight During High Activity Periods

The team observed limited oversight of control room (CR) activities during some high 
activity periods. Although CR staffing levels exceeded the Technical Specification 
minimum, it was sometimes difficult for the Shift Control Room Engineer (SCRE) to 
appropriately oversee these activities. The SCRE was normally the only senior licensed 
operator in the CR during power operations since the offices for the Shift Engineer (SE) 
and the Shift Foreman were outside the CR. The SCRE also functioned in the dual role 
as the shift technical advisor. During several minor incidents, the team noted that 
instead of overseeing the incident, the SCRE was initially occupied by contacting the SE.

Include the DET’s observations on SCRE oversight of the CR staff during high activity 
periods in the operational data used for the resolution of CR staffing levels pursuant to 
SECY 93-184. (Responsible Office: NRR/RES)

Disposition: Resolved

The staff addressed this item by including the DET’s observations with the operational 
data and surveys that were used in the RES project, “Nuclear Power Plant Shift Staffing 
Levels.” The staff published these results in Information Notice 95-48, “Results of Shift 
Staffing Study.” This IN gave licensees several insights into areas that could affect their 
ability to accomplish safety functions following an event.

The project team also confirmed the adequacy of current minimum shift staffing level 
requirements regarding licensed and non-licensed personnel at nuclear power plants, as 
expressed in 10 CFR 50.54(m), and found no regulatory need for modifying these 
requirements. The Responsible Office considers the item resolved.

Item 3: Uncontrolled Use of Fill, Coating and Sealant Compounds

Several work requests and modifications included application of a fill material (Belzona 
Ceramic-R) and a coating material (Belzona Ceramic-S) to the interior of safety-related 
pumps and valves. These special process applications received minimal engineering 
evaluation, and the work process was not well controlled or monitored. For example, 
engineering precautions relating to the mapping, thickness application, and minimum 
wall thickness were not included in the evaluations or work packages. Formal training, 
vendor supervision, evaluation for leachable halogens, and system temperature 
considerations were not implemented during the application process. Other vendors 
manufacture similar products which are also widely used in industry.

“Furmanite,” an industrial sealant was also used at Quad Cities to reduce leaks in the 
packing gland area of ASME Code Class I valves and in other safety related
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components. The application of Furmanite also received minimal engineering evaluation 
and the licensee did not formally track these repairs.

Action: (a) Evaluate the need to issue generic correspondence on the use of fill and coating
compounds in connection with special applications, temporary repairs and modifications 
of safety-related equipment. Issue generic correspondence as appropriate. (Responsible 
Office: NRR/AEOD)

Action: (b) Evaluate the need to issue specific inspection guidance on the appropriate use and
control of fill, coating and sealant compounds for special applications, temporary repairs 
and modifications of safety-related equipment. Issue inspection guidance as appropriate. 
(Responsible Office: NRR/AEOD)

Disposition: Resolved

The filled epoxies are the coating materials supplied by various vendors such as Devcon 
and Belzona. The on-line leak sealing services are provided by firms such as Furmanite 
and Team, Inc. Although these materials and processes are entirely unrelated, they may 
be grouped together because of the similarity of the regulatory issues. Originally, the 
staff had planned to assemble a combined action plan outline for assessing the uses of 
filled epoxies and on-line leak sealing methods. The combined action plan, as stated in 
Reference 5, had called for performing limited special regional inspections, issuance of 
an information notice and a temporary instruction, and revisions to Inspection Manual 
Chapter 9900 instructions. The revised draft Manual Chapter 9900 guidance was issued 
on October 11, 1994. However, upon the staff’s review of additional information and 
other plant events (see Reference 2), the staff found little or no safety significance to the 
reported licensee actions. In a January 12,1995, memorandum from NRR, the staff 
recommended closure of this staff action item with the issuance of the Manual Chapter 
guidance.

Inspection Report 50-254/265-95003, dated May 23, 1995, documented the regional 
follow-up inspection of this issue. The inspection team concluded that the licensee has 
sufficient administrative processes in place to control the use of epoxy materials in the 
plant. The Responsible Office considers this item resolved.

Item 7: Potential Degradation of Magnesium Alloy Rotor Bars in Valve Actuator Motors

Magnesium (Dow-M) alloys were used in the rotor bars in valve actuator motors in 
high-temperature service. One alloy type in use was susceptible to intergranular stress 
corrosion cracking and oxidation/corrosion with increased susceptibility to corrosion and 
structural weakening from elevated temperature and high-humidity environments. A 1988 
reactor recirculation loop isolation valve failure at Quad Cities was attributed to 
catastrophic stress corrosion cracking of a Dow-M alloy valve motor rotor. The licensee 
identified 16 motor-operated valves (MOVs) (10 Residual Heat Removal System [RHR] 
MOVs) that were installed with Dow-M alloy rotors.
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Action:

(cont.)

Evaluate the need to issue generic correspondence on magnesium alloys in the motor 
rotors of safety-related valves in elevated temperature and/or high humidity service. Issue 
generic correspondence as appropriate. (Responsible Office: NRR/AEOD)

Disposition: Resolved

In a memorandum dated February 7, 1995, the staff stated that this item was previously 
identified under the ongoing motor-operated valve (MOV) studies being conducted by 
the Mechanical Engineering Branch of NRR. NUREG/CR-6205, “Valve Actuator Motor 
Degradation,” addresses this issue, among other MOV issues (Reference 2). NRR 
considered issuing an information notice on this issue; however, as indicated in a 
June 27, 1995, memorandum from B. Sheron to B. Grimes, the safety significance of this 
issue did not warrant an information notice. The Responsible Office considers this item 
resolved (see Reference 2).

Item 10: Staff Identification and Timely Resolution of Potentially Significant Licensee Safety
Issues and Performance Problems

The DET observed that the licensee and NRC staff failed to recognize and/or 
appropriately evaluate degraded and/or nonconforming conditions. A number of 
potential operability issues existed, including those identified in the licensee’s 
Vulnerability Assessment Team (VAT) report. However, neither the licensee nor the staff 
aggressively pursued resolution of the issues. Although the licensee had undertaken a 
number of improvement efforts in response to NRC-identified concerns, including issues 
identified during the Dresden and Zion diagnostic evaluations, many of these 
improvement initiatives were not completed, and corrective actions for many of the 
lessons learned from the Dresden and Zion evaluations were not implemented. Further, 
although staff inspections and oversight reviews of Quad Cities conducted just prior to 
the DET identified significant performance issues, inspection activities and reviews 
conducted earlier in the twelve month period prior to the DET did not fully convey the 
broad performance problems and weaknesses identified by the DET. The STP and 
Fitzpatrick DETs also provided an integration of plant performance which were 
significantly more negative than that provided by the previous respective inspection and 
review activities.

Action (a): Evaluate the need to provide additional training and/or guidance to the staff on actions
to be taken when information on safety issues potentially impacting equipment 
operability is received by the staff. (Responsible Office: NRR/AEOD)

Disposition: Ongoing

Part 9900 of the Inspection Manual contains guidance to the staff on the operability and 
treatment of degraded and/or nonconforming equipment. The guidance in the manual 
provides a framework for evaluating information potentially affecting operability, from
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Item 10: (cont.)

whatever the source. That framework was reviewed to ensure that its handling and 
prioritization of all information, generic or plant-specific, once it was known to the 
licensee, was adequate.

Overall, the staff found that the guidance provided sufficient instructions to inspectors 
on the time frames within which licensee reviews of such information should be 
accomplished, and how the licensees should prioritize these reviews to ensure that all are 
completed in a time period commensurate with the safety significance of each issue. A 
change to the “Purpose” section of the guidance on degraded and/or nonconforming 
equipment will be included in the proposed revision to emphasize the need for the staff 
to promptly inform licensees of any information they discover that may raise a question 
about the operability of particular equipment. After a revision to the Inspection Manual 
is approved, the staff will assess how additional training on the guidance should be 
accomplished.

Revised guidance on additional training guidelines may be issued by the end of 1995, 
depending on the need for public comment. This guidance consists of two inserts, 
“Degraded and Non-Conforming Equipment” and “Operability” for the NRC Inspection 
Manual, Part 9900: Technical Guidance. This guidance was developed after issuance of 
guidance for public comment in 1990 and followed up with workshops in 1992 and 1993. 
The staff will decide about additional training on the guidance after this revision to the 
Inspection Manual is approved.

Identification of Licensee Misuse of Performance Indicators

The team observed that licensee maintenance management seemed more focused on 
meeting industry and utility performance indicator (PI) goals than on taking actions 
needed to reduce the maintenance backlog. It appeared that the licensee was “managing 
the Pis” rather than effectively managing the needed corrective actions. The published 
maintenance backlog indicator showed about 1700 corrective maintenance (CM) nuclear 
work requests (NWRs), although the team found about 5000 open NWRs, of which 2950 
were safety related. NWRs were often combined, making the CM NWR indicator appear 
smaller. Tlie licensee estimated that at least 25 percent of all NWRs were combined. An 
abnormal number of NWRs that would normally be considered CM were defined as 
preventive maintenance (PM). The PM PI gave the appearance that more equipment was 
being maintained by PM, while the CM PI was smaller than it should have been. The 
PM/CM ratio gave the perception of improved Maintenance Department effectiveness.

Evaluate the need to develop inspection guidance and/or training on review of licensee 
performance measures. Issue guidance and/or conduct training as appropriate. 
(Responsible Office: AEOD)

Disposition; Resolved

The staff concluded that the licensee was manipulating maintenance data so that the 
ratio of preventive maintenance to corrective maintenance would indicate an effective
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maintenance program. However, under the new maintenance rule, simple ratios of 
corrective and preventive maintenance determined through licensee maintenance 
programs will not be considered. Licensees will be required to have programs to monitor 
factors such as equipment reliability, availability, and “maintenance-preventable 
functional failures,” which are better indicators of maintenance effectiveness. The staff is 
currently evaluating a draft inspection procedure to review and determine the adequacy 
of implementation of the maintenance rule by licensees. The Responsible Office 
considers this item resolved.

Item 12:

Action:

Combining the Independent Safety Engineering Group (ISEG) with Quality Assurance 
(QA) Reduced their Effectiveness

Commonwealth Edison Company had combined the ISEG and QA functions into one 
group at Quad Cities with the approval of the NRC staff. The team found that their 
merger had been detrimental to both the ISEG and the QA function. At the end of the 
evaluation the licensee informed the team that they had decided to again separate the 
ISEG and QA functions at Quad Cities.

Reevaluate the efficacy of combining the ISEG and QA functions and staff guidance 
regarding the implementation of this combination. Issue new guidance and take action, 
as appropriate. (Responsible Qffice: NRR)

Disposition: Resolved

For several years the staff has allowed and encouraged the integration of self-assessment 
activities. These activities include those of ISEG and QA. In 1993 NRR published for 
industry use Improved Standard Technical Specifications (ISTS) reports for each reactor 
vendor as separate NUREGs. Section 5.5, “Reviews and Audits,” of the ISTS states that 
reviews and audits, including those by ISEG, should provide for integration of reviews 
and audits into a cohesive program. This in fact is what several utilities are instituting 
under organizational arrangements such as a safety assessment department.

An industry group, the Qperating Reactor Safety Engineering and Review Group, meets 
annually and conducts workshops to improve the effectiveness of self-assessment 
activities, primarily the ISEG function. Generally, an NRR representative is invited to 
present the NRC perspective. The Director of NRR, Mr. William Russell, attended the 
last meeting and espoused the view that the ISEG and QA activities should be 
integrated.

Thus the NRC has recently established a philosophy that the effectiveness of 
self-assessment can be enhanced by integrating selfassessment activities such as those of 
ISEG and QA, along with other independent assessment activities. This allows licensee 
management to more effectively utilize their self-assessment resources and to synthesize 
the insights from these functions.
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The staff believes that the situation at Quad Cities is unique to that facility and 
represents a management weakness of oversight and lack of follow-up to corrective 
action programs that is not related to the organizational reporting chain of the ISEG. 
Region III is planning to track this issue at Quad Cities as an inspection report follow-up 
item. The Responsible Qffice considers this item resolved.

Degraded Grid within Current Regulations

The team observed that the licensee may not meet applicable emergency core cooling 
system (ECCS) regulations (e.g., 50.46, Appendix K, or General Design Criterion [GDC] 
35) given a single failure during a degraded grid condition. The single failure 
vulnerability which existed at both Quad Cities and Dresden involves a single failure 
(maybe more than one) in the 4 KV electrical system that could prevent the Unit 2 
emergency diesel generator (EDG) from tying to the designated 4 KV bus during a 
degraded grid condition and result in loss of both low pressure coolant injection (LPCI) 
trains and one train of core spray (CS). The remaining ECCSs are not sufficient to 
mitigate a design-basis loss-of-coolant accident (LQCA). In addition, the staff granted an 
exemption from GDC 17 assuming two available CS trains; this basis may no longer be 
valid. The regulatory requirements regarding consideration of degraded grid and a single 
failure during a LQCA were not clear to the team.

Determine whether current regulations require licensees to mitigate the consequences of 
a design-basis LQCA during degraded voltage conditions (on-site and offsite) in 
conjunction with a single failure. Take appropriate action. (Responsible Qffice: NRR)

Disposition: Resolved

The staff was asked to determine if current regulations require licensees to mitigate the 
consequences of a design-basis LQCA during degraded voltage conditions in conjunction 
with a single failure. Based upon the staff’s review, plants such as Quad Cities were not 
explicitly required to meet the single failure criterion with regard to the degraded grid 
voltage relays during LQCA conditions. Considering the low probabilities of the 
scenarios involved, the staff believes it is not cost beneficial to pursue this issue further. 
The Responsible Office considers this item resolved.

References: 1. Memorandum from James M. Taylor to Qffice Directors and Region III
Administrator, “Staff Actions Resulting from the Diagnostic Evaluation at Quad
Cities Nuclear Power Station,” dated December 23, 1993.

2. Memorandum from Jack R. Strosnider to Robert M. Pulsifer, “Status of Quad Cities 
DET Qpen Items—Issues 3a, 3b, and 7,” January 12,1995.

3. Memorandum from William T. Russell to James M. Taylor, “NRR Staff Actions 
Resulting from the Diagnostic Evaluation at Quad Cities, Units 1 and 2,” March 29,
1994.
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4. Memorandum from John B. Martin, Regional Administrator of Region III, “NRR 
Staff Actions Resulting from the Diagnostic Evaluation at Quad Cities Nuclear 
Power Station,” December 29, 1993.

5. Memorandum from M. Wayne Hodges to William T. Russell, “Action Plan Outline 
For Assessing the Uses of Filled Organie Coatings and Online Leak Sealing 
Methods,” February 24, 1994.

6 . Memorandum from David L. Morrison to James M. Taylor, “Update on Staff Actions 
Resulting from the DE at Quad Cities & Palisades Nuclear Power Plant,” dated 
November 9, 1995.
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Action Source: Memorandum from J. Taylor to Office Directors and Region III Administrator, “Staff 
Actions Resulting from the Diagnostic Evaluation at Palisades Nuclear Generating 
Station,” dated July 20,1994.

Item 2:

Action (b):

Licensee Tracking and Implementation of Commitments

The team and region identified instances in which licensee commitments were either not 
met or overdue. Some commitments were made in connection with past Safety 
Evaluation Reports (SERs), Justifications for Continued Operation and other actions, 
and were a basis for staff acceptance of the resolution of an issue. Some had potential or 
actual safety impact and required the licensee to evaluate equipment for degraded 
conditions and operability prior to startup from the Spring 1994 forced outage. For 
example, the licensee committed to replace containment air coolers during the 1994 
refueling outage in connection with staff SERs granting relief from American Society of 
Mechanical Engineers (ASME) Code requirements for repair of the leaking coolers. 
However, cooler replacement will not occur until the 1995 refueling outage. Additionally, 
the licensee recalculated an EDG coping time of 11.2 hours after the NRC Systematic 
Evaluation Program (SEP) review had found that the lack of design basis information on 
the EDG fuel oil transfer system was acceptable based on a coping time of 27.6 hours. 
The NRC was not notified of this significant change. Also, by letter dated November 2, 
1981, the licensee reported plans to install a third auxiliary feedwater (AFW) pump 
which would be protected by an automatic low suction pressure trip. However, the 
closure trip of the affected steam supply valve was later negated by a plant modification 
that enabled the turbine to be supplied by steam from the alternate steam supply line. 
For this condition, operator actions would be needed for pump cavitation protection.
The team found that the licensee had apparently not included the steam generator 
overfill event in the Individual Plant Examination (IPE) although the Palisades full-term 
operating license SER had closed out the need for automatic overfill protection on the 
basis that it would be addressed by the IPE program.

In coordination with the current staff effort to define licensee commitments from a 
regulatory perspective, evaluate the need for an NRC commitment database to track 
implementation of facility-specific commitments, such as those that are utilized in 
approving licensee submittals. Establish a commitment database as appropriate. 
(Responsible Office; NRR)

Disposition: Resolved

The licensee has the responsibility for the tracking, implementation and maintenance of 
the commitments it makes to the NRC. This is reflected in both the Code of Federal 
Regulations (CFR) (10 CFR Part 2, Appendix C, section D.(l) and 10 CFR 54.3) and the 
NRC Inspection Manual (Part 9900; Resolution of Degraded and Nonconforming 
Conditions). As defined in 10 CFR Part 54 and the NRC Inspection Manual, a plant’s 
current licensing basis includes, “the licensee’s commitments remaining in effect that 
were made in docketed correspondence such as licensee responses to NRC bulletins, 
generic letters, and enforcement actions, as well as licensee commitments documented in 
NRC safety evaluations or licensee event reports.”

NUREG-1272, Appendix H 14



Reactors—Staff Actions (DET)

AEOD DET Action Tlracking System

Item 2: (cont.)

The staff has completed a review of how licensees manage the commitments they make 
to the NRC. The results of the staff’s assessment were reported to the Commission in 
SECY-94-066. The Commission agreed with the staff’s recommendations and, as part of 
the implementation of the Regulatory Review Group recommendations (SECY-94-003), 
instructed the staff to work with industry to establish a definition of the term “commit
ment” and to develop a change process for licensees to use to change their commitments.

The staff is reviewing the Nuclear Energy Institute (NEI) draft guidance document for 
licensees to follow in managing their commitments. The document is currently being 
used by five utilities in a pilot program. The staff intends to evaluate the results of the 
pilot program and will endorse the NEI guidance document if appropriate. Based on the 
agency’s previous review of this issue and the current pilot program activities, this action 
is considered closed.

Item 3: Siemens Power Corporation Reload Fuel Services Problems

Siemens Power Corporation (SPC) has experienced repetitive problems related to their 
core reload analyses and related services. In January 1993 Palisades operated outside its 
analyzed basis in part due to an error in the SPC reload analysis. Misapplication by SPC 
of conflicting information received from the licensee resulted in incorrect initial 
pressurizer level assumptions in the loss of external load analysis. SPC reload services 
problems have also been reported at other facilities. Power oscillations occurred at 
Washington Nuclear Project Unit 2 (WNP-2) on August 15, 1992, which resulted in part 
from SPC’s inadequate consideration of the potential for power instabilities. During the 
1993 refueling outage at H. B. Robinson Unit 2, six fuel assemblies were loaded with 
asymmetrically loaded poison as a result of inadequate fabrication controls at SPC. 
During the subsequent startup, power range nuclear instruments were miscalibrated 
because of SPC’s misunderstanding of core geometry.

Action: Evaluate the need for further actions with SPC in view of their repetitive reload services
problems. Take actions as appropriate. (Responsible Office: NRR)

Disposition: Resolved

In response to the repetitive problems with core reload analyses and related services, the 
staff conducted several inspections of SPC operations. The staff inspected the facility in 
December 1992, November 1993, February 1994, and May 1994, as part of the augmented 
inspection team (AIT) responses to the WNP-2 power oscillation event and the H. B. 
Robinson Unit 2 fuel misloading event. The inspectors found several concerns in the 
areas of quality assurance/quality control (QA/QC), and manufacturing procedures, as 
documented in References 1 and 2, which are also relevant to the Palisades problem.

SPC later took several corrective actions to improve the QA and QC organizations, 
develop root cause methodology, upgrade manufacturing procedures, disseminate lessons 
learned, and improve operator training. The staff inspected these corrective actions, as 
documented in Reference 3, and concluded that SPC addressed the root causes of the 
observed problems.
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Item 4:

Action:

Implementation of In-Line Quality Assurance

In March 1991, the licensee reorganized the Quality Assurance group into the Nuclear 
Performance Assessment Department in connection with its decision to increase the 
responsibility and emphasis in the line organization for routine QA functions (in-line 
QA). The DET found that this significant reorganization and shift in QA responsibilities 
had not been effectively implemented and had degraded the quality oversight function. 
Management had caused confusion by communicating conflicting expectations and 
assigned personnel with weak qualifications to certain oversight positions. Similar 
findings were identified by the Quad Cities DET.

Evaluate the need for inspection guidance to ensure that the quality oversight function is 
not diminished by a major change in organization and staffing. Issue inspection guidance 
as appropriate. (Responsible Qffices: NRR/Region III)

Disposition: Resolved

Recent changes to the inspection program should make it possible to identify weaknesses 
in the quality oversight function in a timely manner. The core inspection programs for 
operations, engineering, and maintenance incorporate the requirement to evaluate the 
licensee’s ability to identify, resolve and prevent problems. Also, a revision to IP 40500, 
“Effectiveness of Licensee Controls in Identifying, Resolving, and Preventing Problems,” 
should make it possible to identify any problems with quality oversight. This procedure 
is required to be performed every Systematic Assessment of Licensee Performance 
(SALP) cycle. Insights gained from the core inspection program are used in scheduling 
and performing this inspection procedure.

Item 5: ASME Section XI Inservice Testing Program Weaknesses

Testing of safety-related pumps and valves under the ASME Code Section XI inservice 
test (1ST) program is intended to detect and correct degradation prior to the component 
becoming inoperable. For Palisades, the licensee is committed to the 1983 version rather 
than the 1989 version of the ASME Code. Commitment to the later version would be 
expected for a plant of this vintage (e.g., the initial 10 year 1ST program" interval began in 
1971). The DET found weaknesses in the licensee’s 1ST program as described in the 
following paragraphs.

For Palisades, the first two “10 year” 1ST program intervals were extended, which 
resulted in the two intervals spanning 24 years. The licensee extended the first interval, 
which started on December 31,1971, from December 30,1981, to November 9,1983, due 
to cumulative shutdown times and extended outages. According to the licensee, the first 
extension was never approved, although it was submitted to the NRC. The licensee 
extended the second interval from November 9,1993, to May 11,1995, due to lengthy 
outages. The licensee indicated that the second extension was in conformance with 
Section XI, IWA-2400(c), 1983 revision which states that “Each inspection interval may 
be decreased or extended (but not cumulatively) by as much as one year. For power units 
that are out of service continuously for 6 months or more, the inspection interval during
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Item 5: (cont.)

which the outage occurred may be extended for a period equivalent to the outage.” The 
Palisades Master Plan indicated that there were two extended outages between August 
1983 and April 1987, each of which lasted approximately 11 months. The DET believes 
that the licensee considered both outages cumulatively in order to justify an 18 month 
extension to the second interval.

Section XI allows testing of safety-related pumps at virtually any flow rate. The test point 
selected by Consumers Power was significantly less than the design flow rate that the 
pump must achieve for accident mitigation. Low-flow testing while at power may be 
impractical. In such situations, many licensees opt to conduct full-flow pump testing 
during outages. However, such testing is not required by Section XI. Furthermore, due to 
the characteristic shape of the pump flow curve at low-flow conditions (e.g., the curve is 
flat), a small change in pump head can result in a large change in pump flow. 
Consequently, pump testing in the low-flow region to determine degradation is difficult 
and may not produce consistently reliable results. It also appears that Section XI does 
not require that the test point correlate with the design pump flow curve, which would at 
least provide some assurance that the range of 1ST flow acceptance values would 
correlate with the range of acceptance values from a design basis standpoint. At 
Palisades, the above issues pertain to the testing of the service water, containment spray, 
and low-pressure coolant injection pumps. The DET observed that Region III submitted 
a Technical Assistance Request to NRR on July 22,1993, regarding the adequacy of 
pump testing at low flow and that action on this request was pending.

Several manual valves relied on by operators in EOPs were not tested at Palisades to 
demonstrate that they would function as required. The team found that the b)q)ass valve 
around the air operated steam admission valve to the turbine-driven AFW pump was not 
included in the 1ST program, although it was referenced in the EOPs. The licensee found 
16 additional manual valves that were not being tested. The NRC had previously issued a 
generic communication on the development of 1ST programs for safety-related valves. 
However, the guidance does not specifically address 1ST requirements for testing 
manually operated valves that are relied upon for accident mitigation in Emergency 
Operating Procedures (EOPs). Although the licensee subsequently tested these valves by 
stroking them in the direction required to fulfill the steps in the EOPs, the need to test 
the AFW valve to demonstrate that it can be manipulated to operate the turbine-driven 
pump at design flow rates is still under evaluation by the licensee.

The generic correspondence concerning 1ST programs that was previously issued by the 
NRC does not specifically address air-operated valves (AOVs). Palisades uses many 
AOVs in safety-related applications. Of 1030 AOVs installed in the plant, 315 are 
safety-related, of which only about 180 are currently in the 1ST program. The team 
believed that some of the remaining safety-related valves should be tested to ensure they 
can function as designed.

The DET noted that the staff is currently considering revising 10 CFR 50.55(a) which will 
potentially address some of the issues noted above.
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Action (b): Evaluate the need for, and issue as appropriate, additional regulatory guidance (or
interpretation) that communicates staff expectations for the following:

(b.l) Section XI “10 year” interval extensions (Responsible Office: NRR)

(b.2) the development of adequate 1ST programs for pump testing, including correlation of
low-flow testing values with design flow values, and a means to ensure than 1ST 
acceptance ranges are not less conservative than the ranges acceptable for design basis 
values (Responsible Office: NRR)

(b.3) the development, content, and implementation of testing for safety-related AOVs and 
manual valves that are relied on for operation in EOPs (Responsible Office: NRR)

Disposition: Resolved

(b.l): Regulation 10 CFR 50.55a references Section XI of the ASME Boiler and Pressure Vessel
Code as the code for 1ST requirements. Palisades’ 1ST Program is based on the 1983 
Edition through the Summer 1983 Addenda of Section XI. Article IWA-1000 of the 1983 
Edition of Section XI states that components subject to testing shall be included in the 
inservice testing plan, and Article IWA-2000 states that the 1ST plan shall be prepared 
for preservice, the first inservice, and subsequent inspection intervals. Article IWA-2000 
further states that each inspection interval under Program B shall last 10 years, the first 
interval beginning with start of commercial operation, except as modified by 
IWA-2400(c) which reads as follows:

“Each inspection interval may be decreased or extended (but not cumulatively) by 
as much as one year. For power units that are out of service continuously for six 
months or more, the inspection interval during which the outage occurred may be 
extended for a period equivalent to the outage.”

Palisades shut down for two outages during the second 10-year interval and the licensee 
extended the interval an equivalent period of time. The DET finding related to the 
licensee extending the interval by adding both outages together (cumulative) to justify an 
18 month extension was incorrect. The staff determined that the licensee acted within the 
Code provisions in extending its 10 year interval. Therefore, no other action is required.

(b.2): Although the ASME Code requirements for 1ST of pumps do not require testing at
design bases conditions, or require the correlation of acceptance criteria to safety 
analyses limits, NUREG-1482, “Guidelines for Inservice Testing at Nuclear Power 
Plants,” includes guidance related to establishing acceptance criteria to ensure that the 
plant licensing basis is met.

(b.3): The ASME Code includes 1ST requirements for both AOVs and manual valves. The
owner is responsible for identifying which valves are in the scope of the 1ST program, 
and the NRC reviews the scope when inspections are conducted. In addition to the 
testing of certain AOVs in the 1ST program, the licensee has initiated an AOV Program
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Item 5: (cont.)

Plan which was approved November 29, 1994. The plan identifies the actions that the 
licensee will be taking over the next 18 to 24 months to begin implementation in the 
December 1996 refueling outage. Approximately 260 AOVs with active safety functions 
necessary to shut down the plant, maintain safe shutdown, or mitigate the consequences 
of an accident have been identified for inclusion in the program. No current AOV 
operability problems have been identified, but the enhanced testing program will allow 
the licensee to ensure the proper setup of the valve actuators and to better monitor the 
valves for conditions that may not be identified by stroke-time testing per 1ST 
requirements. Guidance for developing the scope of an 1ST program and for testing 
manual valves is given in NUREG-1482, including manual valves used for actions taken 
by operators in emergency conditions per EOPs.

Processing of “Pre-Existing Unreviewed Safety Questions”

Consumers Power informed the NRC in a March 1994 LER that its emergency diesel 
generator fuel oil transfer system did not meet several design requirements. The LER 
documented the licensee’s corrective actions, some of which were to occur after the 
projected startup date. Short-term compensatory measures and long-term actions were 
subsequently developed by the licensee, discussed with the staff, and submitted in the 
form of a Justification for Continued Operation (JCO). The licensee considered the fuel 
oil transfer system operable with the alternate means of complying with the design 
requirements described in its JCO without NRC review and approval. This situation was 
viewed by the team as essentially an unreviewed safety question (USQ) which would 
indicate that the licensee would be required to submit an application to amend the 
license under 10 CFR 50.90. Regulation 10 CFR 50.59 states that a licensee cannot make 
a change to its facility that involves an USQ without prior Commission approval. 
Elowever, it does not specifically address the condition where a licensee finds that an 
existing condition in the facility constitutes an USQ.

The NRC staff has provided some guidance in this area in Generic Letter 91-18, 
“Resolution of Degraded and Non-Conforming Issues.” However, it only addresses the 
approval of licensee actions if the licensee considers the system/equipment/component 
inoperable, and proposes and submits for staff review an alternate means of meeting its 
license conditions. In this case, the licensee considered the system operable through 
implementation of the compensatory measures discussed in its JCO. The licensee’s JCO 
and implicit approval by the NRC could be considered by the licensee to be a permanent 
resolution of the fuel oil transfer system deficiency.

For pre-existing USQs, evaluate the need for additional industry-generic and/or staff 
guidance on notification/reporting, documented resolution process, expected 
NRC-licensee organization interfaces, and plant status pending resolution. Issue 
guidance as appropriate. (Responsible Office: NRR)

Disposition: Resolved
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The licensee submitted LER 94-007 in accordance with 10 CFR 50.73(aX2XiiXB) because 
it had discovered that the plant was “in a condition that was outside the design basis of 
the plant,” in this case 10 CFR Part 50, Appendix A, General Design Criterion (GDC) 2. 
The staff does not agree with the assessment that this situation represents an USQ as 
described in 10 CFR 50.59. The licensee followed the process outlined in GL 91-18, 
“Information to Licensees Regarding Two NRC Inspection Manual Sections on 
Resolution of Degraded and Nonconforming Conditions and on Operability,” for 
evaluating the effect of degraded or nonconforming conditions on operability. The 
licensee’s conclusion, outlined in a letter dated May 23,1994, was that the fuel oil storage 
and transfer system is capable of supporting the safety function of the EDGs provided 
the compensatory measures are in place. NRC staff reviewed this issue, as documented 
in a letter dated June 7, 1994, and concluded that continued operation with 
compensatory measures is acceptable until permanent modifications are implemented. 
Although in this instance the licensee submitted its justification on the docket and the 
staff performed a formal review, GL 91-18 would not require the licensee to submit its 
justification, but to retain it on site. No additional guidance is necessary because the 
process for dealing with degraded and nonconforming equipment is adequately provided 
in GL 91-18.

Action (b): Evaluate the need for industry-generic guidance on time limitations for reliance on a
JCO. Issue guidance as appropriate. (Responsible Office: NRR)

Disposition: Resolved

Generic Letter 91-18 gives guidance on JCOs and the timeliness of actions. The guidance
states that all aspects of an operability evaluation should proceed in a manner where 
timeliness is commensurate with the safety significance of the issue. No additional 
guidance for JCOs is required.

References: 1. WNP-2 Inspection Report 50-397/92-30, September 29,1992.

2. H. B. Robinson Inspection Report 50-261/93-34, December 28, 1993.

3. Siemens Power Corporation Vendor Inspection Report 99900081-94-01, August 29,
1994.

NUREG-1272, Appendix H 2 0



Reactors—Staff Actions (DET)

AEOD DET Action TVacking System

Action Source: Memorandum from J. Taylor to Office Directors and Region IV Administrator, “Staff 
Actions Resulting From The Special Inspection of Cooper Nuclear Station,” dated 
December 22,1994. (Reference 1)

Item 3: NRC Headquarters Personnel Radiation Dosimetry

Regional representatives of the SET used NRC-issued dosimetry in addition to that 
supplied by the licensee. The SET team members from other offices did not have NRC 
issued dosimetry. NRC Manual Chapter 0524, “Standards for Protection Against Ionizing 
Radiation,” provides general guidance for NRC staff and NRR Office Letter No. 1303, 
Revision 1, “Radiation Protection Procedures for NRR Personnel,” provides specific 
guidance to NRR staff. Additionally, regional instructions provide for issuance and use 
of NRC-supplied dosimetry for personnel who travel to licensee facilities. However, the 
guidance for issuance, use, and monitoring of dosimetry by headquarters personnel does 
not appear to be generally known. This issue could be critical for individuals visiting 
plants outside the U.S. who are not subject to the monitoring standards of the Code of 
Federal Regulations. Currently the Office of Personnel has lead responsibility for the 
development of a Management Directive to establish an agency-wide personnel 
dosimetry program.

Action: Assess the level of compliance with NRC Manual Chapter 0524 and other Headquarters
guidance regarding the issuance, use, and monitoring of personnel dosimetry. Evaluate 
the need to develop and issue additional guidance and procedures and provide training 
to ensure a consistent policy is generally known and complied with. (Responsible Office: 
OP/NRR/NMSS/AEOD)

Disposition: Ongoing

Status: This action was assigned on December 22,1994, in a memorandum from J. Taylor to W.
Russell, L. Callan, E. Jordan, R. Bernero, and P. Bird (Reference 1). NMSS responded
that the level of compliance by NMSS employees is high and no additional guidance or 
procedures is required for NMSS staff (memorandum from R. Bernero to J. Taylor dated 
January 17,1995 [Reference 2]). AEOD responded that additional guidance is needed at 
the staff level to inform the AEOD staff of the requirements and procedures for 
obtaining and using NRC-supplied personnel monitoring dosimetry while at facilities that 
require it (memorandum from E. Jordan to J. Taylor dated March 20,1995 [Reference 
3]). AEOD is presently developing internal guidance and procedures for the issuance 
and collection of personnel monitoring dosimetry and tracking of personnel radiation 
exposures.

On April 14, 1995, J. Milhoan met with P. Bird, R. Bernero, M. Knapp, and W. Russell to 
discuss the NRC radiation protection program. It was decided that, before coming to 
final resolution on Issue 3, the staff would examine where efficiencies could be achieved 
in the radiation protection area. Per a memorandum from J. Milhoan to C. Paperiello, W. 
Russell, E. Jordan, and P. Bird dated May 4, 1995, (Reference 4) NMSS was assigned the 
lead for reviewing efficiencies to be obtained in the personnel monitoring area. This 
included taking the lead for updating and publishing Management Directive MD 10.131,
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Item 3: (cont.)

“Protection of Employees Against Ionizing Radiation,” formerly NRC Manual Chapter 
0524. NRR was assigned the lead for reviewing efficiencies to be obtained in the 
environmental monitoring and laboratory programs.

On June 9, 1995, NMSS issued a memorandum from J. Paperiello to J. Milhoan 
(Reference 5) providing the results its review of NRC personnel monitoring. This review 
was coordinated with the offices of NRR, AEOD, RES, OP, and the Regions. The review 
concluded that the NRC should maintain the existing program as it provides a 
convenient, low cost method of recording the occupational doses of NRC employees, and 
allows office management the flexibility to use licensee dosimeters if they choose. The 
program also provides a defense against potential claims of damages incurred by 
exposure to radiation during employment at NRC. NMSS is in the process of resolving 
comments on MD 10.131 and plans to issue a final revision by January 31,1996.

Use of temporary modifications in emergency operating procedures without verifying 
that the modifications could be installed given staffing and timing constraints.

While performing the Special Evaluation of the Cooper Nuclear Station, it was 
discovered that emergency operating procedures (EOPs) contained a total of 58 plant 
temporary modifications (PTMs) which would be implemented during execution of the 
EOPs. Most of the PTMs involved adding jumpers to or lifting leads from the control 
room instrument panel back-plane. Several weaknesses included the following: (1) some 
PTMs were never tested to verify that they would perform as designed, (2) the 
radiological evaluation did not consider potential doses to the operator from the 
TS-assumed design basis containment leak rate (or some reduced leak rate) into the 
reactor building, (3) 31 of PTMs would be installed outside the control room, and (4) no 
evaluation was made in the verification and validation of the EOP procedures to 
determine the time or staff needed to install the PTMs. NRR does not give credit for 
operator intervention to realign manual fluid systems during the first 20 minutes after the 
start of an event (e.g., start of drywell spray on a BWR). During the first 20 minutes 
following an ATWS event, possibly 10 PTMs would have to be installed outside the 
control room. Information obtained from Senior Resident Inspectors regarding the use of 
PTMs in EOPs at other stations showed that Susquehanna had approximately 155 per 
unit, Limerick had approximately 90 per unit, and Monticello had approximately 115.

Evaluate (a) the significance and number of PTMs which could reasonably be installed in 
a plant during the early phases of an event which would require entry into EOPs and not 
degrade safety, and (b) the need to assess the proficiency of the operations crew to 
implement PTMs during operator license examinations. Provide guidance as necessary. 
(Responsible Office: NRR)

Disposition: Ongoing

The NRR staff recognizes the necessity to perform a limited number of PTMs in 
accordance with plant EOPs during the initial hour of certain events. The adequacy of
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shift staffing and response time in regard to these essential PTMs varies due to the 
particular event, the plant-specific needs, and the plant-specific task allocation scheme 
used.

As part of the NRC Emergency Operating Procedure Inspection Program, the staff 
conducted a review of EOPs, EOP useability, and the EOP development process, paying 
particular attention to the validation and verification (V&V) activities at each operating 
nuclear power reactor facility. Region-led follow-up EOP inspections, conducted in 
accordance with Inspection Procedure 42001, “Emergency Operating Procedures,” 
continue to evaluate EOPs and EOP programs, including the V&V activities.

The staff reviewed the results of the 22 EOP inspections conducted during the past two 
years. The review focussed on the use of PTMs and the V&V of procedural steps 
associated with them, particularly the staffing, timing, and environmental constraints. 
Although two inspection reports identified and addressed some plant-specific problems 
with emergency changes in plant configuration (e.g., installation of spool pieces) with 
respect to V&y and staffing, timing, and environmental constraints, none of the 
inspection reports reviewed identified problems with the use of PTMs in plant emergency 
operating procedures. The staff evaluated the results of this review, determined that the 
use of temporary modifications in plant operating procedures has not been a problem in 
general, and concluded that no further staff action is warranted in this area. The 
responsible office considers this item closed (see Reference 6).

Item 6: Safety-Related Equipment Testing Did Not Always Assure Operability

Significant weaknesses were recently identified in the licensee’s testing and surveillance 
programs for safety-related systems and components. Deficiencies were found by the 
SET, regional inspectors, the licensee, and the DSA team. Identified weaknesses included 
pre-conditioning of equipment to assure passage of tests, and incomplete functional 
testing of safety-related system actuation logic. Additionally, surveillance procedures did 
not contain all required TS attributes, post-modification and postmaintenance testing 
was incomplete or not effectively planned, and preventive maintenance was ineffective in 
assuring equipment operability, l^cessive testing resulted in plant challenges or 
degraded equipment while ineffective test result trending obscured declining equipment 
performance and the need for actions to correct problems before failure occurred. The 
SET report documents a number of testing weaknesses which substantially degraded the 
licensee’s system operability assurance process. The SET results, together with previous 
DET findings for other facilities, indicate that licensee testing and surveillance programs 
vary significantly in their ability to detect or predict non-functionality or failures of 
systems and components. This situation appears to continue despite considerable 
operational experience feedback in the form of Information Notices, Bulletins, Generic 
Letters, and industry correspondence.

Action; Review the SET and previous DET reports to evaluate testing weaknesses in assuring
operability. Identify any changes that could be made to improve the effectiveness of 
testing programs for assuring operational safety.(Responsible Office: AEOD)
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Disposition: Ongoing

The AEOD staff is currently performing a study on testing effectiveness, which includes
a review of relevant information contained in four recent DET reports. The staff plans to
issue a report documenting the results of the study in 1996 (see Reference 7).

References: 1. Memorandum from J. Taylor to W. Russell, L. Callan, E. Jordan, R. Bernero, and P.
Bird. “Staff Actions Resulting From The Special Evaluation At Cooper Nuclear 
Station,” dated December 22, 1994.

2. Memorandum from R. Bernero to J. Taylor, “Status of NMSS Staff Action Resulting 
From The Special Evaluation At The Cooper Nuclear Station,” dated January 
17,1995.

3. Memorandum from E. Jordan to J. Taylor, “Status of AEOD Staff Actions Resulting 
From The Special Evaluation At The Cooper Nuclear Station.” dated March 20,
1995.

4. Memorandum from J. Milhoan to C.Paperiello, W. Russell, E.Jordan, and P. Bird, 
“Schedule For Radiation Protection Activity Review,” dated May 4,1995.

5. Memorandum dated June 9, 1995, from J. Paperiello to J. Milhoan providing the 
results the review of NRC personnel monitoring.

6 . Memorandum from W. Russell to J. Taylor, “NRR Staff Actions Resulting From The 
Special Evaluation At Cooper Nuclear Station,” dated April 11,1995.

7. Memorandum from E. Jordan to J. Taylor, “Status of AEOD Staff Actions Resulting 
From The Special Evaluation At The Cooper Nuclear Station,” dated November 8,
1995.
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Action Source: Memorandum from J. Taylor to Office Directors and Regional Administrators, ‘‘Report 
on the Effect of Hurricane Andrew on the Turkey Point Nuclear Generating Station 
from August 20-30,1992,” dated May 28,1993 (Reference 1).

Item 2:

Action (a):

Adequacy of Licensee Offsite Communications for Natural Disasters Within the Plant 
Design Basis

Although diverse and redundant communications equipment existed, offsite 
communications were lost during the storm due to a common vulnerability to wind 
damage. Normal telephone service failed because the storm blew down the lines near the 
station. The dedicated commercial telephone lines servicing the telephones installed in 
the control room, the Technical Support Center, and the Emergency Operations Facility, 
used to give initial notification and status to the State in an emergency, also failed. The 
Federal Telecommunications System-2000 lines used for the Emergency Notification 
System failed, cutting off normal communications with the NRC Operations Center. The 
cellular telephone systems also did not function because the storm damaged the on-site 
antennas and the offsite repeating stations. Except for the Security Department’s one 
hand held radio for the company EM radio system, the licensee’s radio systems did not 
function during and immediately following the storm. Overall, all offsite communications 
were lost for about four hours during the storm, and reliable communications were not 
restored for about 24 hours following the storm. The NRC’s temporary satellite 
communications system considerably aided recovery efforts and would have been more 
beneficial if it had been on-site before the storm.

Review the existing regulatory guidance and requirements related to normal and backup 
offsite communications system design capabilities for hurricanes. Based on this review, 
consider the adequacy of the guidance for other external events. Issue revised guidance 
or requirements as may be needed. (Responsible Office; NRR/AEOD)

Disposition: Ongoing

NRR has reviewed current regulations and regulatory guidance and identified rules and 
guidance that apply to offsite communications systems. In coordination with the Federal 
Emergency Management Agency and the NRC technical branches responsible for 
requirements on licensee communications, NRR reviewed the identified rules and 
guidance to determine whether they adequately account for external events.

NRR staff concluded that the requirements and guidance are sufficiently detailed to 
provide licensees with the staff’s expectations of the capability of offsite communications 
to function during and following severe natural events. Notwithstanding this conclusion, 
however, there is insufficient information on the existing offsite communications 
capabilities at nuclear power plant sites to conclude that the problems identified with the 
loss of offsite communications at Turkey Point are not pervasive in the industry. 
Therefore, to make a determination whether generic action is warranted to ensure 
compliance with the regulations, information is being obtained on the offsite 
communication systems at a sampling of sites. Information is being gathered during 
routine regional inspections scheduled between November 1, 1995, and June 1,1996, 
using a temporary instruction. NRR will evaluate the inspection findings for any generic 
issues and document the results. If, as a result of those findings, NRR determines that
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Item 2:

Action (b):

(cent.)

there is a generic issue regarding the ability of licensees to communicate during and 
following severe natural events, they will then consider requesting additional information 
from all licensees through 10 CFR 50.54(f).

The tasks to be completed for closure of this staff action are to (1) collect information on 
licensee communication capabilities and vulnerabilities via inspection (scheduled 
completion—June 1996); (2) analyze inspection findings and report on results (scheduled 
completion—September 1996); (3) establish a schedule for issuance of generic 
correspondence, if necessary (scheduled completion—October 1996); and (4) complete 
this action plan by January 1997 (see Reference 2).

Evaluate the need for the NRC to pre-position a temporary satellite communications 
system or other suitable communications at sites in advance of a hurricane. Based on 
this review, consider the applicability to other external events. If appropriate, develop 
and implement such a capability. (Responsible Office; AEOD/IRM)

Disposition: Resolved

The staff reviewed the current contract for emergency communications support to 
determine the availability of resources from the National Interagency Fire Center at 
Boise, Idaho, and verified that two teams are dedicated to the NRC for supplemental 
communications purposes. In addition, the staff has purchased six briefcase-sized 
portable satellite terminals through the National Interagency Fire Center.
Representatives from each region were trained on the use of these satellite units at the 
Emergency Response Coordinator meeting in Region III on October 5, 1995. One of 
these units is deployed in each Regional Office and at Headquarters. The sixth unit 
resides at the National Interagency Fire Center and serves as a spare unit that can 
substitute for or supplement a unit deployed at an NRC office. ITie National Interagency 
Fire Center is also responsible for maintaining these portable units. No further action is 
required (see Reference 3).

Item 3: Adequacy of Compensatory Measures and Design of Equipment or Facilities Not
Designed for a Hurricane

A number of important systems, structures or facilities associated with security, 
emergency response, effluent monitoring, effluent pathway, and low-level-waste storage 
were not designed for hurricane force winds, and either were, or could have been, 
severely damaged during the storm. In anticipation that these equipment and facilities 
could become inoperable, compensatory measures were taken or available either before 
or following the storm. For example, after the storm, security officers were placed on 
roving patrols to compensate for the loss of the physical integrity of the protected area 
barriers. Portable air-sampling equipment and dosimetry equipment were available at 
the site if needed to compensate for the air-sampling stations that were lost during the 
storm. Although most of the emergency sirens were destroyed, city and county agencies
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Item 3:

Action (a):

Action (b):

(cont.)

were used to alert the public in the surrounding areas in lieu of sirens. Before the storm, 
radioactive materials, including dry active waste, were secured in SeaLand containers 
and a high integrity container was used for solidified resins. Thus, radioactive waste was 
adequately protected from the elements to prevent their spread during the storm. The 
emergency plan considered these circumstances and contained contingency measures. In 
addition, wind-generated missiles damaged associated ductwork, including ductwork 
from the Radwaste Building to the vent stack, and associated radiation monitoring 
systems became inoperable.

Re-examine the need for guidance for preplanned compensatory actions for important 
equipment and facilities not designed for a hurricane. Issue guidance as appropriate. 
(Responsible Office: NRR)

Reexamine the need for guidance for preplanned compensatory actions for important 
equipment and facilities not designed for other severe external events. Issue guidance as 
appropriate. (Responsible Office: NRR)

Disposition: Resolved

NRR has reviewed current regulatory guidance for preplanned compensatory actions for 
important equipment and facilities not designed for a hurricane or other external event. 
On the basis of its review, NRR staff concluded that the regulations and several 
standard review plans (SRPs) provide adequate guidance to protect all vital systems and 
components against hurricanes and other external events, including the potential 
interaction of non-seismic Category I with seismic Category I (SCI) structures, usually 
called the “II over I” consideration. Since the final versions of these regulations were 
issued in 1975, a number of operating reactors that were licensed before 1975 may not 
have explicitly included “II over I” considerations in the design of non-SCI structures 
and equipment. Additionally, it is not clear whether these plants have adequate 
compensatory emergency procedures to cope with potential transportation and other 
accidents (aviation, nearby rail traffic, chemical explosions, etc.). Therefore, NRR 
prepared an information notice (IN) to expand the scope of the lessons learned to other 
external events and to discuss existing regulatory guidance for various external events. 
The IN states that the effects of such events are covered by the Generic Letter (GL) 
88-20, “Individual Plant Examination of External Events (IPEEE) for Severe Accident 
Vulnerabilities.” The IN was coordinated with the Office of Nuclear Regulatory Research 
to ensure that individual plant submittals under IPEEE adequately cover this issue. IN 
93-53, Supplement 1, “Effect of Hurricane Andrew on Turkey Point Nuclear Generating 
Station and Lessons Learned,” was issued on April 29,1994. No further actions are 
required with respect to items 3(a) and 3(b) (see Reference 4).

Item 4: Adequacy of NRC Guidance For Reviewing Licensee Preparation and Response to
Natural Disasters and Industry Preplanned Support.
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Item 4:

Action (a):

Action (b):

Action (c):

(cont.)

The Turkey Point Plant benefited greatly from the prior hurricane experience of the plant 
staff and the extensive preplanning done in preparing and implementing the licensee’s 
Emergency Plan Implementing Procedure (EPIP) 20106 for “Natural Emergencies.” The 
EPIP was also significantly expanded as a result of the insights gained, in part, from the 
Individual Plant Examination for Turkey Point. These additional procedures, which dealt 
with preparations for a Category 5 hurricane, contributed significantly to the licensee’s 
preparations. In the aftermath of the hurricane the licensee had to take numerous 
extraordinary actions to establish a support services infrastructure which would allow the 
station staff to report to the plant each day. Such circumstances could potentially be 
more extreme following other external events (e.g., severe earthquake) for which there 
was no warning to permit advance preparations including the evacuation of families of 
plant personnel. The assistance provided by the St. Lucie plant in meeting Turkey Point’s 
immediate and longer term needs such as personnel, spare parts and supplies, were 
helpful to the recovery.

Consider the need for development of additional guidance for review of licensee 
preparations for a predicted hurricane. Develop and issue staff guidance as appropriate. 
(Responsible Office: NRR/Regions)

Consider the need for development of guidance for review of licensee preplanning for 
response to other external events. Develop and issue staff guidance as appropriate. 
(Responsible Office: NRR/Regions)

Disposition: Ongoing

The staff has concluded that, from an emergency preparedness standpoint, sufficient 
guidance exists for reviewing licensee preparations in response to a hurricane or other 
external event. The staff issued Information Notice 93-53, Supplement 1, on April 29, 
1994, to expand the scope of lessons learned to other external events and to discuss 
existing regulatory guidance for various external events. The action to provide guidance 
for inspectors to address any vulnerabilities that may develop from the review of 
Individual Plant Examinations of External Events (IPEEE) (Generic Letter 88-20, 
Supplement 4) has been incorporated into the Probabilistic Risk Assessment 
Implementation Plan (Activity 1.3(b)). Completion of this action is currently scheduled 
for December 1996 (see Reference 2).

Coordinate with industry in consideration of preplanned measures to supplement 
individual utility resources to maintain adequate staffing and critical supplies 
immediately following a severe external event. (Responsible Office: AEOD/NRR)

Disposition: Ongoing

The staff met with the Institute of Nuclear Power Operations (INPO) to discuss the 
plans and capabilities currently available under the Letters of Agreement between INPO 
and its member utilities. The meeting was conducted between the NRC, INPO, and the 
Nuclear Management and Resources Council on July 23,1993. The meeting consisted of
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Item 4: (cont.)

a presentation from INPO specifying the capabilities and procedures that were currently 
in place to coordinate and provide support to a nuclear facility during a time of 
emergency. The details of the program are included in INPO 86-032, Revision 6.

The staff has included communications with INPO into the goals and objectives which 
the NRC pursues during exercises with nuclear lieensees. Communications with INPO 
was included in the 1994 Operations Center shakedown drills.

The staff originally planned to conduct a table top exercise, in conjunction with INPO, to 
test the resource brokering capabilities and procedures identified in INPO 86- 032. The 
staff has subsequently determined that a more productive approach would be to test this 
capability during a full scale exercise involving licensee participation. This will be done 
in Fiscal Year 1996 (see Reference 3).
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on the Effect of Hurricane Andrew on the Turkey Point Nuclear Generating Station 
from August 20-30,1992,” dated October 16, 1995.

3. Memorandum from E. Jordan, Director, to J. Taylor, “Staff Actions In Response to 
the Report on the Effect of Hurricane Andrew on the Turkey Point Nuclear 
Generating Station from August 20-30, 1992,” dated November 8, 1995.
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