
INPO has four technical cornerstone programs that serve as the 
foundation for most of its activities. 

Evaluations 
Evaluations of nuclear power plants operated by member utilities are conducted on a 

regularly scheduled basis. Corporate support and monitoring of operating plants is also 
periodically evaluated. In these evaluations, teams of Institute and utility personnel 
compare performance to standards of excellence based on experience and best practices. 

Training and Accreditation 
INPO supports its member utilities in their work to achieve and maintain accredita

tion of training programs. The National Academy for Nuclear Training, under the aus
pices of INPO, integrates the training-related efforts of nuclear utilities, the National 
Nuclear Accrediting Board and the Institute. 

Events Analysis and Information Exchange 
Events analysis programs identify and communicate lessons learned from plant events 

so utilities can take action to prevent similar events at their plants. INPO also operates an 
extensive computer network through which members and participants electronically 
exchange information in areas such as plant maintenance, share operating experience, 
and measure and compare equipment reliability. 

Assistance 
INPO helps members improve in nuclear operations areas through assistance pro

grams and other activities that continually evolve to meet the changing needs of the 
nuclear industry. Through assistance visits, workshops, technical documents, industry 
referrals and many other methods, INPO fosters comparison and the exchange of 
successful methods among members. 

The World Association of Nuclear Operators (WANO) is an international organization that 
unites 130 operators of nuclear electric power plants in more than 30 nations. INPO 

represents the U.S. utilities in WANO and provides services to utilities worldwide through 
_ . „ _ „ , its support ofthe WANO - Atlanta Center. 
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PRESIDENT AND CHAIRMAN'S JOINT MESSAGE 

Zack T. Pate 
President and Chief Executive Officer 

E.James Ferland 
Chairman of the Board 

Ours is an industry with a track record 
of impressive accomplishments. At 

our 1993 annual CEO Conference, we 
recognized 23 plants — the highest number 
ever — for excellent performance. When 
managers of those plants gathered to be 
honored, they symbolized the collective 
success our industry has achieved in 
recent years. 

Today our industry faces the challenge 
of improving economic performance while 
sustaining and further enhancing high levels 
of safety and reliability. This year INPO 
revised its Institutional Plan to reflect input 
from an extensive review of our mission and 
role in the economic area. While the revised 
Institutional Plan reaffirms our fundamental 
— and unchanged — mission of promoting 
excellence in safety and reliability, it also 
emphasizes INPO's role as a resource in 
assisting members with efficiency and the 
effective use of resources. 

/ 
Recent industry reviews of our evalua

tion, assistance, and training and accredita
tion cornerstone programs confirmed the 

effectiveness of these programs in contrib
uting to improved plant performance over 
the last decade. Additionally, these reviews 
provided valuable feedback that is being 
used to further align INPO resources to 
meet member needs. You'll read about 
many of these initiatives throughout this 
annual report. 

These actions also support the industry
wide Strategic Plan for Improved Economic 
Performance, which makes extensive use 
of INPO's many avenues for information 
sharing and assistance. 

The sharing of information now extends 
beyond U.S. borders into nuclear power 
plants around the globe. At its Biennial 
General Meeting in April, the World Asso
ciation of Nuclear Operators (WANO) 
formally adopted a voluntary peer review 
program — a program that closely resem
bles the INPO program used to evaluate 
U.S. nuclear power plants. The fact that 
more than 20 utilities have volunteered for 
WANO peer reviews in 1994 and beyond 
indicates the value our international coun
terparts place on learning from each other. 

Information exchange among the world's 
nuclear operators is also taking place 
through international technical exchange 
visits, including a series of INPO-coordi-
nated visits in the training area between 
utilities in the U.S. and France. Addition
ally, the Institute expanded its efforts to 
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improve the operational safety of Soviet-
designed nuclear power plants by assisting 
in the Department of Energy's U.S./Russian 
Operational Safety Initiative and the Lisbon 
Nuclear Safety Initiative. 

Experience has shown that, when utilities 
exchange information on best practices, 
industry progress is achieved. In 1993, 
industry progress, as measured by the plant 
performance indicator program, continued 
to be impressive. 

For the first time, the U.S. industry 
surpassed the 1995 goals for unplanned 
capability loss factor — which improved 
from 6.8 percent to 4.3 percent this year 
— as well as the unplanned automatic 
scram rate — which had a median value 
of only 0.9 scrams per 7,000 hours critical. 
The industry also began efforts this year to 
determine the performance indicator defi
nitions and approach to goal setting that 
would best serve the industry's needs after 
1995. A complete update on the plant per
formance indicators is included in this 
annual report. 

While our industry strives for continued 
improvements, as well as increased cost 
effectiveness, another emerging issue — 
management and leadership development 
— requires our attention because it too will 
impact our future. 

Thus, INPO will increase its focus in 
assisting members with their management 

development efforts. This important issue 
will be emphasized during plant evaluations 
and in National Academy for Nuclear 
Training seminars and courses. In addition, 
the Institute's loaned employee and reverse 
loaned employee programs will continue to 
serve as avenues to develop the nuclear 
work force. 

Striving for even higher levels of safety 
and reliability, achieving more economic 
and efficient operations, and developing 
effective managers and leaders are the 
tough challenges the industry and INPO 
face — and the tough challenges we will 
successfully meet in the 1990s. 

&~\Jc '<SL**"<J~€ "tt-Q 
E. James Ferland 
Chairman of the Board 

( Zack T. Pate 
President and 
Chief Executive Officer 
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HIGHLIGHTS 

A. revised Institutional 

Plan for the Institute of 

Nuclear Power Operations 

was distributed to the 

industry. The 

revision 

upholds and 

reaffirms INPO's 

fundamental 

mission of 

promoting 

excellence in 

safety and 

reliability. The 

plan also recognizes 

the Institute's 

increasing role in 

assisting members 

in improving the 

economic performance 

of nuclear plants. 

T h e industry honored 

23 plants for excellent 

performance — the highest 

number ever — at INPO's 

14th annual CEO Confer

ence. More than 170 

utility executives, including 

28 international partici

pants, attended the 

conference, which focused 

on continuing the industry's 

quest for excellence. 

T h e Institute 

established a Plant 

Performance Division to 

support two industrywide 

strategic plans. In response 

to the industry's request 

that INPO be involved in 

effective use of resources 

— a building block in the 

Strategic Plan for Improved 

Economic Performance — 

Institute personnel and 

utility peers visited five 

domestic and three 

international sites to 

identify and collect cost-

effective practices to share 

with member utilities. 

A l s o , the Advanced 

Light Water Reactor (ALWR) 

Standardization Project 

completed five milestones 

in the Strategic Plan for 

Building New Nuclear Power 

Plants, including writing a 

set of guiding principles 

and key objectives for the 

operation and support of 

families of standardized 

nuclear plants. 

Evaluation teams 
conducted 47 operating 
plant evaluations in 1993. 
This brings to 595 the 
number conducted since the 
first evaluation in 1980. 

M e m b e r utilities 

continued to contribute to 

the effectiveness of plant 

evaluations. Evaluation 

teams included 50 senior 

reactor operator (SRO) 

peers, 53 maintenance 

peers and 45 peers in 

other areas. An additional 

49 SRO peers and 37 host 

utility SRO peers partici

pated on simulator 

observation teams. 
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T e a m s of INPO 
personnel, peers from other 
utilities and host utility 
peers conducted four review 
visits to support the 
evaluation process and 
provide plant management 
with insights on progress 
achieved in addressing 
previously identified 
performance weaknesses. 

Thirteen outage review 
visits were conducted to 
assist utilities in maintain
ing plant safety while shut 
down, ensuring equipment 
reliability and availability, 
and increasing overall 
outage effectiveness. 

T h e National Academy 
for Nuclear Training fully 
implemented an enhanced 
accreditation process. The 
process resulted in greater 
efficiency and improved use 
of utility training resources. 

Accreditation renewal 
continued to progress on 
schedule as the National 
Nuclear Accrediting Board 
renewed accreditation for 
201 programs at 30 plants; 
99 industry peers partici
pated on 30 accreditation 
teams. 

INPO issued 20 new or 
revised technical documents 
to assist members in their 
efforts to achieve excellence 
in operation, maintenance, 
training and support of 
nuclear plants. Fifty-eight 
SEE-IN (Significant Event 
Evaluation and Information 
Network) documents were 
also distributed, including 
a Significant Operating 
Experience Report entitled 
Diagnosis and Mitigation 
of Reactor Coolant System 
Leakage Including Steam 
Generator Tube Rupture. 
This report described 
important improvements 
that can be made in the 
preparation, procedural 
guidance and training for 
steam generator tube 
ruptures to improve 
operational response and 
minimize radiological 
impact. 

Member utilities 
searched the Nuclear Plant 
Reliability Data System for 
equipment information more 
than 108,000 times in 
1993 to identify and help 
solve plant equipment 
performance problems. 
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HIGHLIGHTS 

NUCLEAR NETWORK® 
added three new topics. 
Probabilistic Safety 
Assessment Applications 
facilitates the exchange of 
probabilistic safety analysis 
information. Strategic Plan 
- Improved Productivity 
and Cost Effectiveness 
allows utilities to share 
information on improving 
plant operational cost 
effectiveness. NUMARC 
Regulatory Processes 
and Interactions 
facilitates infor- „., „ 
mation exchange **•* 
among utilities and 
the Nuclear Manage- ^ 
ment and Resources 
Council on emerging 
regulatory requirements. 

In 1993, NETWORK 
users exchanged information 
and shared experience 
about key industry issues 
and recent events by 
sending approximately 
14,200 messages worldwide. 

T h e Institute 
conducted 18 Human 
Performance Enhancement 
System (HPES) training 
sessions to assist utilities in 
identifying and correcting 
the root causes of human 
performance problems. 
Currently, 43 member 
utilities and seven inter
national participants use 
the HPES methodology. 

A t a three-day Senior 
Nuclear Executive Confer
ence, more than 175 

participants shared ideas 
and strategies about 

becoming more cost-
effective. The 

conference, jointly 
sponsored by INPO, 

the Electric Power 
Research Institute 
and the Nuclear 

Management and 
Resources 

Council, also focused on the 
utility portions of the 
Strategic Plan for Improved 
Economic Performance. 
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Achieving Excellence 
Through Effective 
Use of Resources 

IJMPO 1993 Plant 
Managers Workshop 

February 17-19, 1993 

T h e 1993 Plant 
Managers Workshop focused 
on Achieving Excellence 
Through Effective Use of 
Resources; 110 utility 
personnel, I I international 
participants and four liaison 
engineers participated. 

Keys for Outage Success: 
People and Processes 

Working Together 

'lmm§fmWMMBSfp 

K e / J for Outage 
Success: People and Proc
esses Working Together 
was the theme of the 
Maintenance and Outage 
Managers Workshop, which 
drew 215 attendees. 

A workshop entitled 
Managing the Radiological 
Environment — Achieving 
Exposure Reduction was 
held on three occasions, 
with a total of 166 
radiological protection 
managers attending. 

A seminar to enhance 
operating experience 
programs at international 
utilities attracted 11 
attendees from nine 
countries. 

T h e World Association 
of Nuclear Operators (WANO) 
met its goal set in 1991 to 
perform eight pilot peer 
reviews by the end of 1993. 
Peers from 23 nations par
ticipated in these reviews, 
which are patterned after 
INPO's plant evaluations. 
Peer reviews were con
ducted at nuclear plants in 
Brazil, Japan, Russia and 
Taiwan in 1993. 

Twenty-seven engineers 
from 10 countries outside 
the United States served as 
liaison engineers at INPO, 
thus advancing the world
wide exchange of resources 
and information. 

I n 1993, 47 INPO 
personnel and 18 peers 
from 12 U.S. utilities 
participated in 18 technical 
exchange visits to identify 
strengths that can be 
shared worldwide, as well 
as opportunities for 
improvement at the host 
utility. These visits involved 
16 international plants as 
well as four international 
corporate offices and 
training facilities. 

A t year's end, 19 
INPO employees were on 
reverse loaned assignments 
at 11 U.S. utilities, seven 
employees were on 
international assignments 
and one employee was at 
the Electric Power Research 
Institute. 
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HIGHLIGHTS -700 GALLERIA 

T h e Institute's new corporate office at 700 Galleria pro

vides a permanent work location for the INPO staff to support 

the activities of the Institute, the National Academy for Nuclear 

Training and the Atlanta Center of the World Association of 

Nuclear Operators (WANO). The National Academy and the 

WANO - Atlanta Center share space in the building. 

The building was specially designed to meet INPO's needs 

in serving the nuclear industry. Training and conference 

facilities on the second floor accommodate the increasing 

number of professional development courses INPO and the 

National Academy offer the industry. 

State-of-the-art electronic equipment, including a Computer 

Training Center, helps serve the information management 

system needs of the industry and INPO staff. 

Special sequestering areas provide a working environment 

for plant evaluation and accreditation teams to prepare for 

evaluations and accreditation visits. 

In addition to reflecting the pride the Institute takes 

in helping the industry excel, the building symbolizes the 

worldwide nuclear industry's commitment to excellence 

— a commitment made possible because thousands of 

nuclear professionals have taken personal responsibility for 

ensuring a safe and reliable technology. 

In recognition of this commitment, a building dedication 

ceremony was held on June 5, 1993. INPO's first president, 

Dennis Wilkinson, was honored at the ceremony, which 

included the unveiling of a portrait of Mr. Wilkinson. This 

portrait now hangs in the conference center area on the 

second floor. 

A building dedication plaque was unveiled by INPO 

Chairman E. James Ferland. Also installed on the second 

floor, the dedication plaque has this inscription: 

This building is dedicated to the 

professional men and women 

who operate nuclear electric 

generating stations throughout 

the world. 
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1993 OVERVIEW 

T hroughout 1993, the Institute focused 
its resources in a number of key areas, 

including enhancing the evaluation program, 
providing assistance to better meet member 
needs, offering professional development 
oppoi~tuniti.es to nuclear personnel and 
encouraging information sharing among 
international and domestic utilities. 

These efforts demonstrate INPO's ongoing 
commitment to help the nuclear industry 
achieve excellence in operational safety 
and reliability. 

Evaluation Enhancements 
Since INPO conducted the industry's first 
performance-based plant evaluation at 
Dresden Station in 1980, its fundamental 
mission has remained the same: to promote 
the highest levels of safety and reliability — 
to promote excellence — in the operation of 
nuclear electric generating plants. 

In 1992, a team of industry executives 
performed a comprehensive review of the 
evaluation program and associated areas. 
The industry team had several findings and 
recommended improvements. The team 
also confirmed the effectiveness of the 
evaluation program in helping to achieve 
industry progress over the past decade. 

To keep pace with this impressive 
progress and in support of the industry's 
review, INPO focused intensely on the 
team's recommendations as well as on other 
changes to its evaluation methods. These 
changes are aimed at ensuring that evalua
tions continue to add value and result in 
accurate plant performance assessments 
for members. 

Cross-functional approach 
During the year, evaluation team members 
formed small cross-functional groups within 
the overall team to determine the causes of 
problems in areas that extend beyond 
organizational boundaries such as equip
ment performance, human performance and 
work management. A key to the success of 
this approach has been its ability to test the 
interfaces within a plant's organization — 
including teamwork and communication. 

Report content 
To give a more balanced picture of plant 
performance, evaluation reports were 
expanded to document more fully a plant's 
strengths as well as all worthwhile improve
ment opportunities. Teams also placed 
increased emphasis on citing industry or 
plant-specific experience as a basis to iden
tify potential performance deficiencies. This 
allowed a team to provide a plant with early 
warning of shortfalls that could lead to more 
significant performance problems. 

More enhancements 
Other enhancements included a closer 
look at efficiency and the effective use of 
resources during evaluations. Senior INPO 
representatives also were assigned to certain 
plants to support continued improvement 
efforts at these utilities and to communicate 
more frequently with utility management 
about plant performance. 

Additional steps piloted in 1993 ensure 
that the evaluation program continues to 
meet member needs. Host utility peers 
often served as evaluation team members, 
thus providing unique insight into a variety 
of areas at the station and helping teams be 
more efficient in reviewing activities. 

http://oppoi~tuniti.es


Robert Dawson, maintenance superintendent at St Lucie, was one of more than 200 utility peers who served on IHPO plant evaluation teams 

in 1993. Here, he performs a monthly inspection of the condensate polisher at St Lucie to ensure that the equipment is working properly. 
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1993 OVERVIEW 

During evaluations, 

INPO teams look at all 

aspects of plant 

operations, including 

utility training 

programs. Here, 

Susquehanna technical 

instructor Ralph Dailey 

(right) explains control 

rod drive maintenance 

to mechanic 

George Webster. 

Teams also performed detailed plant 
system reviews to examine the condition 
and performance of key systems and com
ponents. In addition, during simulator 
observations, teams began to observe 
scenarios involving abnormal operating 
procedures to better evaluate the operating 
crews' diagnostic skills. 

Assistance 
The station's chemistry manager, an INPO 
chemistry evaluator and a senior chemistry 
specialist from a member utility discuss the 
plant's revised procedures and implementa
tion of chemical controls. At another site, 
a team of Institute representatives and 
industry peers helps personnel identify the 
root causes of human error. And, at a third 
plant, an INPO assistance team provides 
suggestions on improving the predictive 
maintenance program. 

These examples illustrate the different 
types of assistance visits INPO conducts in 
response to utility requests. In 1993, the 
Institute sent 201 teams on assistance visits 
— the highest number ever performed in 
one year. The visits covered such diverse 
areas as use of abnormal operating proce
dures, chemistry, use of the Nuclear Plant 
Reliability Data System, cost effectiveness, 
human performance, engineering support, 
simulator training effectiveness, mainte
nance work planning and training in 
conducting accreditation self-evaluations. 

Designed to give utilities a fresh per
spective from a team of objective and 



knowledgeable peers, assistance visits are 
conducted independent of INPO's evalua
tion programs. Team members observe 
plant activities, study the area of concern 
and interact with all levels of plant staff to 
help the utility gain insights and develop 
solutions based on industry experience. 

Team size and the length of an assist
ance visit are tailored to a plant's specific 
request and needs. The assistance visit may 
focus on a broad area such as improving 
radiation protection practices or on a more 
specific area such as improving the mainte
nance of a single, but important, power 
plant component. 

INPO assistance visits may focus 

on a specific area such as proper 

maintenance of a plant component, or 

some other important aspect of overall 

nuclear plant operations. Here, 

mechanics at Susquehanna align a 

condensate pump. 

The Institute's loaned employee and 

reverse loaned employee programs assist 

the industry and INPO in sharing infor

mation and expertise. Both programs 

offer nuclear professionals a variety of 

challenging assignments that enhance 

the development of industry and 

Institute personnel. 

Loaned employee program 
Member utility personnel on loan to INPO, 

often for as long as two years, bring 

valuable utility and plant experience to 

Institute activities. Most loaned employees 

visit numerous plants during their INPO 

assignments and return to their parent 

companies with broader nuclear industry 

experience. 

At the end of 1993, 46 loaned employees 

were working at the Institute, serving in a 

variety of positions — from evaluators and 

team managers to division director — in 

all of INPO's four cornerstone areas. Since 

the program began in 1979, more than 

400 industry personnel have served as 

loaned employees. 

Reverse loaned program 
The reverse loaned employee program places 

INPO personnel in assignments at member 

utilities, typically for a one-year period. 

These employees assist utilities and plants 

in specific areas while gaining a fresh 

perspective of nuclear utility operations. 

At the end of 1993, 27 INPO employees 

were on assignments at domestic sites, 

international utilities and industry associa

tions in positions ranging from outage 

projects supervisor to vice president, nuclear 

engineering. Since the program started in 

1984, INPO employees have served on 94 

reverse loaned assignments. 

On the following pages, you'll meet four 

participants in INPO's loaned employee and 

reverse loaned employee programs. 

13 
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1993 OVERVIEW 

This year, 188 utility peers made a major 
contribution to the success of the assistance 
visit program. Usually selected from plants 
that have experienced the same challenge as 
the requesting utility, peers bring up-to-date 
expertise to the team, thus broadening the 
team's perspective. Utilities providing peers 
also benefit because the peers gain valuable 
experience and insight into the operation of 
other plants. 

Other resources 
Throughout the year, INPO also placed 
emphasis on assisting members in specific 
areas where efficiency and the effective use 

of resources support safe and reliable 
operations. As part of this emphasis, a 
newly created Special Projects Department 
focused efforts on identifying and sharing 
with the industry efficient and cost-effective 
practices to help members meet the 
economic challenge. 

Approximately 1,100 industry personnel 
exchanged new ideas and operating experi
ences at INPO-sponsored workshops and 
working meetings. 

The Institute also conducted 11 work 
management assistance visits as part of an 
initiative to help members streamline work 

Effective use of main turbine work planning 

has resulted in more efficient turbine outages at 

St Lucie. Unit supervisor Ron Ball determines 

how turbine components will be organized on the 

turbine deck during the plant's upcoming outage. 



processes to improve plant safety, reliability 
and cost by optimizing efficiency and 
reducing the backlog of work. Teams 
visited sites for approximately one week to 
review coordination of individual work 
functions and to provide suggestions for 
improving the integrated work management 
process. Host utility peers as well as peers 
from other utilities served extensively on 
these teams. 

Professional Development 
When the 10 managers collected their 
learning materials and left die Institute's 
Atlanta headquarters at the end of the day 
in March 1993, the industry reached 
another milestone. These managers had 
successfully completed the 25di offering 
of the National Academy for Nuclear 
Training's Senior Nuclear Plant Manage
ment Course. 

This milestone demonstrates how die 
National Academy, operating under die 
auspices of INPO, continued this year to 
devote resources to the professional devel
opment of member utility personnel. 
During 1993,40 participants graduated 
from four Senior Nuclear Plant Manage
ment Courses. Of the current U.S. plant 
managers, more than 60 percent are gradu
ates of this course, which was first offered 
in 1986. 

Throughout the year, participation in 
other offerings such as die Shift Supervisor 
Professional Development Seminar, die 
Control Room Teamwork Development 
Course and the Senior Nuclear Executive 
Seminar remained high. 

ment to INPO in August 1993 after working 
for several years in nuclear oversight func
tions at Commonwealth Edison's corporate 
office. Querio served as manager of Byron 
Station for eight years and Braidwood 
Station for three. 

At INPO, Querio is director of the 
recently created Plant Performance Division. 
This division includes the Special Projects 
Department, which supports utility efforts to 
be more cost effective, and the Advanced 
Light Water Reactor Standardization Project 

"I believe I offer INPO an everyday, 
practical awareness of the nuclear power 
plant business. This is a direct result of 
my years of experience working at a plant 
and thinking from a plant point of view. 

"It's been challenging to organize and 
manage the business activities of a new 
INPO division that focuses on identifying 
good practices at today's plants and good 
practices that will be needed at future 
plants. In both cases, our goal is to look 
beyond past experience and create some
thing new and better in the process." 
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1993 OVERVIEW 

St Lucie shift technical advisor 

Hike Snyder inspects the main 

feedwater block valve as part of 

the plant's performance 

monitoring efforts. 

Courses and seminars included a new 
module — presented by an industry mentor 
— that addressed nuclear safety and cost 
effectiveness. In addition, the National 
Academy presented two new offerings — 
the Maintenance Supervisor Professional 
Development Seminar and the Reactor 
Technology Course for Utility Executives. 

For maintenance supervisors 
Eighteen participants attended two pilot 
sessions of the Maintenance Supervisor 
Professional Development Seminar. 

The two-week seminar, which augments 
the National Academy's Guidelines for 
Maintenance Supervisor Selection and Devel
opment, seeks to enhance the skills and 

Jim Kawa, an instrument and control lead 

supervisor at St. Lucie, monitors the plant's 

reactor protection system. He participated in one 

of two pilot Maintenance Supervisor Professional 

Development Seminars conducted in 1993. 
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knowledge of newly qualified, second-
line maintenance supervisors in die 
management and supervisory aspects of 
their position. 

Five seminars for maintenance super
visors are scheduled for 1994. 

For senior utility executives 
Ten industry executives participated in die 
pilot Reactor Technology Course for Utility 
Executives, jointly sponsored by the 
National Academy and the Department of 
Nuclear Engineering at die Massachusetts 
Institute of Technology (MIT). 

Conducted on the MIT campus, the five-
week course is designed for senior utility 
executives whose responsibilities include 
or are expected to be closely involved with 
nuclear electric generation. The course 
provides emphasis on the fundamentals 
of nuclear technology by focusing on die 
behavior of the reactor core and on critical 
safety functions. 

This course will again be conducted in 
summer 1994 on the MIT campus. 

Industry review 
A team of industry executives recom
mended improvements to die Institute's 
training and accreditation activities, while 
confirming that the accreditation process 
continues to contribute to improved plant 
performance. This review team determined 
that INPO training activities could make 
better use of industry event data to assess 
the overall effectiveness of Institute training 
activities and the accreditation process. 

Sfeyc Q t U * * * * joined Consolidated 
Edison as technical support manager at 
Indian Point Station Unit No. 2 in 1984. 
In 1986, he became plant manager of the 
utility's fossil plant in downtown Manhattan, 
and in 1988, Quinn became plant manager 
of Indian Point 2. 

Quinn started his loaned assignment 
to INPO in June 1993. Since then, he has 
qualified as a team manager. As a team 
manager, Quinn coordinates and directs 
INPO evaluation teams during plant 
evaluations. 

"As a result of my experience at Indian 
Point 2, I've walked in the shoes of many 
plant managers and have faced many of 
their same problems. What I bring to the 
Institute is the sense of 'having been there,' 
which I believe can help increase the 
credibility of IHPO and its evaluations. 

"At the same time, I hope to increase 
my understanding of the industry and the 
challenges ahead. Already, I've been ex
posed to a number of good ideas at other 
utilities that I hope to share with my 
colleagues at Indian Point 2." 
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1993 OVERVIEW 

The year 1993 marked the 25th anniversary of 

the world's first full-scope nuclear plant control room 

simulator. Today, virtually every utility training 

center includes a state-of-the-art, computer-driven 

control room simulator that replicates the plant 

control room, (above) Simulator instructors at 

Susquehanna set up and monitor realistic control 

room scenarios, (right) Simulator instructor James 

Burke validates a scenario before operating crews 

participate in a training exercise. 



began his reverse 

loaned assignment in July 1993 at 

Washington Public Power Supply System, 

where he is director of engineering at 

WNP-2. Prior to this, he completed a 

reverse loaned assignment as manager of 

engineering at Duane Arnold Energy Center. 

Flasch began working at INPO in 1984. 

His responsibilities have included serving 

as an assistant team manager, a corporate 

evaluator and a senior evaluator in engi

neering support He also was assistant 

manager of the Operating Experience 

Applications Department 

"My reverse loaned assignments have 

helped to build upon my INPO and prior 

industry experience. While at INPO, I 

participated in more than 100 plant visits, 

so I've been exposed to lots of ways to 

get things done and ways not to get 

things done. 

"It's personally rewarding to return to 

work in a utility environment. It rein

forces the importance of teamwork and 

communication and the results that an 

be achieved when these concepts are 

implemented effectively." 
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1993 OVERVIEW 

As a result, Institute training personnel 
are becoming more closely involved in 
events analysis activities. Accreditation 
and evaluation teams are also increasing 
the emphasis on training implementation 
and the results of training — worker 
performance on the job. 

New tools 
Using training resources more effectively 
received attention as part of Institute 
activities that support the industry's Strate
gic Plan for Improved Economic Performance. 

In 1993, the National Academy distrib
uted a new Training Resources Catalog to 
help members share training resources and 
develop training materials more efficiently. 
The catalog contains input from 41 utilities, 

with more than 350 descriptions of training 
resources on subjects ranging from accident 
management to work practices. 

The industry also received Guidelines for 
General Employee Training, which'provides 
a standardized approach to industrywide 
general employee training. The document 
includes lesson plans and student training 
materials to help utilities develop a more 
consistent and efficient approach to general 
employee training. 

International Sharing 
After returning from his first trip to an 
international utility, one assistant nuclear 
plant manager in the U.S. commented that 
the weeklong technical exchange visit went 
beyond his expectations. 

Not only was this nuclear professional 
impressed with the international site's use 
of robotics to do inventory control, he also 
returned to his parent company with 
numerous ideas to share with his coworkers 
— ideas he thought could be implemented 
successfully at his plant. 

This assistant plant manager served as 
:an industry peer on one of INPO's 18 tech
nical exchange visits conducted in 1993. 
These visits are part of the global exchange 
of information through the Institute's 
international participant program. Interna
tional participants operate more than 220 
nuclear reactors in 14 countries and offer 
a wealth of cumulative nuclear experience 
and achievement in the areas of safety, 
reliability and production. 

In 1994, Eskom in South Africa will join 
INPO's international participant program. 



Emphasis on strengths 
This year saw a greater emphasis on identi
fying international strengdis during 1NPO 
technical exchange visits and peer reviews 
conducted by the World Association of 
Nuclear Operators and sharing this infor
mation with U.S. and international utilities. 

Teams identified international strengths 
in areas as diverse as dose reduction using 
shutdown chemistry control, system 
engineer ownership, shutdown cooling 
contingencies, self-coverage for radio
logical protection, long-range outage 
planning and hands-on training for 
operators and maintenance workers. 

Global communication 
So domestic and international utilities 
benefit from the good practices of their 
global counterparts, thereby having another 
resource by which to improve plant perfor
mance, international strengths are now 
available to the industry under die Good 
Practices topic of NUCLEAR NETWORK®. 
NETWORK users have access to about 250 
international strengths in 10 categories — 
chemistry, corporate support, engineering 
support, maintenance, operating experience, 
operations, organization and administration, 
outage management, radiological protection 
and training. 

Throughout the year, the Institute staff 
shared international strengths with member 
utilities during plant evaluation and assis
tance visits. In addition, international 
speakers were featured at INPO workshops, 
and participants received a listing of interna
tional strengths related to that workshop's 
technical area. 

Nuclear Production Support Services 

Division at American Electric Power Service 

Corporation. He started this reverse 

loaned assignment in January 1993. 

Previously, he had completed a two-year 

reverse loaned assignment in Electricite de 

France's Corporate Operations Department 

Lewis joined INPO in 1985 and has 

served as a team manager and a cor

porate evaluator. In addition, Lewis was 

assistant manager of the Organization and 

Administration Department as well as 

manager of the Chemistry Department 

"My current assignment is a rewarding 

opportunity to work as a senior corporate 

manager at a utility committed to excel

lence. Observing the best industry prac

tices at more than 30 domestic plants 

and at 30 plants in four other countries 

has allowed me to help benchmark stand

ards of excellence at Donald C Cook 

Nuclear Plant. 

"It's also exciting to be a part of 

Cook's successful effort to improve its 

cost effectiveness. This effort reinforces 

the fact that high standards of safety and 

competitive economic performance can be 

mutual goals." 
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Unit Capability Factor 
Unit capability factor is the percentage of max
imum energy generation that a plant is capable 
of supplying to the electrical grid, limited only 
by factors within control of plant management. 
A high unit capability factor indicates effective 
plant programs and practices to minimize 
unplanned energy losses and to optimize 
planned outages, maximizing available electrical 
generation. 

The 1993 industry median value of 77.3 
percent shows continued progress and is a 
marked improvement over performance in the 
mid-1980s. Values before 1990 are estimated 
from available data. 

Unplanned Capability Loss Factor 
Unplanned capability loss factor is the percent
age of maximum energy generation that a plant 
is not capable of supplying to the electrical grid 
because of unplanned energy losses (such as 
unplanned shutdowns, outage extensions or 
load reductions). Energy losses are considered 
unplanned if they are not scheduled at least four 
weeks in advance. A low value for this indicator 
indicates that important plant equipment is 
reliably operated and well maintained. 

The 1993 median value of 4.3 percent con
tinues the trend of performance improvements 
since the mid-1980s and is slightly better than 
the 1995 goal. Values before 1990 are estimated 
from existing outage information. 

Unplanned Automatic Scrams 
per 7,000 Hours Critical 
This indicator tracks the average scram rate per 
7,000 hours of reactor criticality (approximately 
one year of operation) for units operating with 
more than 1,000 critical hours during the year. 
Unplanned automatic scrams result in thermal/ 
hydraulic transients in plant systems. 

The 1993 median value of 0.9 reflects con
tinuous improvement and is slightly better than 
the 1995 goal. 



1993 PERFORMANCE INDICATORS 

Nuclear plants with good performance, as measured by the World Association of Nuclear 
Operators' (WANO) set of performance indicators, are generally recognized as well-managed 

plants. These plants usually are more reliable and can be expected to have higher margins of safety. 
In recognition of this and in keeping with its mission to promote excellence and the highest levels 

of safety and reliability, the Institute of Nuclear Power Operations (INPO) collects U.S. industry data 
on key performance indicators and shares this information with its members and participants. 

Developing the U.S. program 
The performance indicator program, now in its 11th year, was refined in 1985. Three special 

industry review groups joined INPO in developing a set of 10 performance indicators that could be 
used to promote long-term industry improvements and monitor plant performance. In 1985, each 
U.S. utility with an operating unit set challenging long-term 1990 goals for most of the overall 
indicators. These individual unit goals were averaged to determine industrywide targets. 

Establishing an international program 
In 1988, INPO began reviewing the U.S. performance indicator program to determine refinements 

that would be needed for 1990 and beyond. An ad hoc review group was formed, consisting of U.S. 
utility executives along with representatives of WANO, the International Union of Producers and 
Distributors of Electrical Energy, the Nuclear Management and Resources Council and the Electric 
Power Research Institute. 

This review group agreed on a set of performance indicators and definitions that nuclear operating 
organizations worldwide could use to support the exchange of performance information. These inter
national indicators would allow consistent communication and comparison of plant performance, and 
emulation of the best international practices. 

In May 1989, the WANO Governing Board adopted these performance indicators for use by 
utilities worldwide. Worldwide data collection began in 1990. 

Setting U.S. 1995 goals 
In 1990, each U.S. utility set long-term goals for its units in the areas monitored by the interna

tional performance indicators. U.S. industry goals for 1995 were then developed from individual 
utility goals. The industry goals were reviewed by INPO's review and advisory groups, and finally by 
the INPO Advisory Council and Board of Directors. The 1995 goals for U.S. utilities provide the 
industry with challenging, achievable targets. 

Looking beyond 1995 
The performance indicator program has traditionally been reviewed at five-year intervals due to 

performance improvements and changes in the industry operating environment. In 1993, an ad hoc 
group of industry executives began reviewing the performance indicator program to determine the 
performance indicator definitions and approach to goal setting that would best serve the industry's 
needs after 1995. 

This foldout section provides performance data from 1980 to 1993. Current indicator definitions 
and graphs showing U.S. industry progress are included for selected WANO performance indicators, 
along with the 1995 goals. For some performance trends, industry results from prior years have been 
estimated from data collected for other indicators. 

A discussion of two additional plant performance indicators — fuel reliability and the chemistry 
index — is also included. 



Industrial Safety Accident Rate 
Progress in improving industrial safety per
formance is monitored by the number of 
accidents that result in days away from work, 
days of restricted work or fatalities per 
200,000 man-hours worked. The 1995 goal 
represents an accident rate substantially 
better than the 1990 accident rate of the 
enure electric services industry and the 
private sector as a whole. 

The 1993 industry value of 0.77 industrial 
accidents per 200,000 man-hours worked is 
unchanged from 1992, but the industry con
tinues to provide one of the safest industrial 
work environments. 
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Volume of Low-Level Solid 
Radioactive Waste 
The volume of low-level solid radioactive 
waste per unit is shown for both BWR and 
PWR units. Minimizing the production of 
radioactive waste reduces storage, transporta
tion and burial needs, thereby reducing the 
environmental impact of nuclear power. 
Management attention to and control of plant 
activities that generate and process radioac
tive materials are required to minimize waste 
production. 

Technological advances, as well as major 
reductions in the extent of contaminated 
areas inside stations, have also contributed 
to a substantial decrease in low-level solid 
radioactive waste quantities over the past 
several years. 

The 1993 median values of 159 for BWRs 
and 45 for PWRs continue to surpass the 
industry 1995 goals. 
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Thermal Performance 
A low gross heat rate reflects high thermal 
efficiency. Efficient, well-tuned plants produce 
more electrical energy and enable operators to 
detect abnormal trends and correct them early, 
contributing to more reliable operations. 

For industry trending purposes, the graph 
shows industry gross heat rate value, expressed 
as British thermal units per kilowatt hour 
(BTU/kWh). In 1993, the industry average was 
10,191 BTU/kWh. The 1990 goal was 10,260 
BTU/kWh, which was met in 1988. An industry 
1995 gross heat rate goal has not been estab
lished; rather, the goal is for individual units to 
strive to achieve 99.5 percent of design gross 
heat rate by 1995. In 1993, the industry median 
value was 99.4 percent. 
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Collective Radiation Exposure 
Collective radiation exposure is presented for 
both boiling water reactors (BWRs) and pres
surized water reactors (PWRs). Low exposure 
indicates proper management attention to 
control of radiation and radioactive materials, 
and that radiological protection programs are 
effective. 

The 1993 median value for BWRs is 335 
man-rem. The 1993 median value of 193 for 
PWRs is unchanged from 1992. Both these 
values reflect a continuation of the overall 
trend of reduced worker exposure over the 
past 10 years. 
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Safety System Performance 
The safety system performance indicator monitors the 
availability of components in three important standby 
safety systems at each plant. Safety systems that are 
maintained in a high state of readiness have a high prob
ability of being capable of mitigating off-normal events. 

Specific 1995 goals have been set for each of the three 
standby safety systems. The industry's goal is to encour
age a high state of readiness, with at least 85 percent of 
these systems meeting the specific 1995 goals. The 85 
percent target allows for normal year-to-year variations 
in individual system performance. 

By the end of 1993, 92 percent of safety systems 
were performing at the level of the specific 1995 safety 
system performance goals. 
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INPO and the industry monitor two additional 
performance indicators: fuel reliability and the 
chemistry index. 

Fuel Reliability 
The fuel reliability indicator monitors progress in 
achieving fuel integrity. Maintenance of fuel cladding 
integrity reduces radiological impact on plant operations 
and maintenance activities. The long-term industry goal 
is that units should strive to operate with zero fuel 
cladding defects. 

Achievement of this goal is measured by improving 
current fuel performance so that at least 85 percent of 
plants are operating without fuel defects. 

Data collection for the fuel reliability indicator began 
in 1987, and the indicator definition was revised in 1992 
to improve its accuracy. The industry has steadily im
proved fuel cladding integrity each year since 1989. At 
the end of 1993, 71 percent of all units were operating 
with no cladding defects. 

Chemistry Index 
The chemistry index provides an indication of progress in 
controlling chemical parameters to retard deterioration of 
key plant materials and components. These parameters 
are already being maintained within the strict guidance 
developed by the industry. 

INPO and the industry are continuing to review this 
indicator. A modification to the chemistry index has 
been proposed that will monitor the concentrations of 
selected impurities and corrosion products that are 
important in maintaining the integrity of major plant 
systems. Based on additional experience, a determination 
will be made concerning the use of this new, modified 
chemistry indicator. 
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FINANCIAL REPORTS 

Balance Sheets 
As of December 31,1993 and 1992 

1993 1992 
ASSETS 

Current Assets: 
Short-term cash investments $19,220,089 $20,106,119 
Accounts receivable 914,534 722,012 
Prepaid expenses 366,657 868,855 

Total current assets 20,501,280 21,696,986 

Property and Equipment, at Cost: 
Land 5,283,845 5,283,845 
Building 19,732,977 0 
Equipment and leasehold improvements 18,629,246 16,907,919 
Construction in progress 0 19,371,249 
Accumulated depreciation and amortization (11,927,171) (12,755,462) 

Net property 31,718,897 28,807,551 

Bond Proceeds Held by Trustee 2,655,365 10,663,199 
Other Noncurrent Assets 79,333 85,000 

Total assets $54,954,875 $61,252,736 

LIABILITIES AND MEMBERS' AND PARTICIPANTS' EQUITY 

Current Liabilities: 
Current maturities of long-term debt $1,220,000 $1,165,000 
Accounts payable and accrued liabilities 1,988,983 1,515,201 
Other accrued employee benefits 2,862,872 4,185,574 
Total current liabilities 6,071,855 6,865,775 

Long-Term Debt 22,615,000 23,835,000 
Long-Term Portion of Employee Benefits 5,680,610 8,003,991 
Other Liabilities 0_ 1,917,610 

Total liabilities 34,367,465 40,622,376 

Members' and Participants' Equity 20,587,410 20,630,360 
Total liabilities and members'and participants'equity $54,954,875 $61,252,736 

The Balance Sheets do not include prepayments of members' and participants' assessments (i.e. payments of 1994 dues late 
in calendar year 1993 or 1993 dues late in calendar year 1992) which were $7,873,312 in 1993 and $7,701,722 in 1992. 



Statement of Revenues and Expenses 
For the Years Ended December 31,1993 and 1992 

1993 1992 

REVENUES 
Member assessments $44,987,465 $44,518,536 
International and supplier fees 3,962,865 3,590,819 
Interest income 1,193,556 1,440,692 
Other income 4,332,599 1,812,000 

Total revenues 54,476,485 51,362,047 

EXPENSES 
Salaries and benefits 32,533,952 32,400,121 
Travel 5,478,879 5,411,685 
Computer services and telecommunications 3,338,714 3,821,679 
Outside services 2,816,656 2,749,105 
Training, workshops and meetings 1,110,179 1,373,097 
Scholarships and fellowships 970,750 987,672 
General and administrative 4,727,999 5,341,944 
Depreciation 3,542,306 3,227,848 

Total expenses 54,519,435 55,313,151 
Excess of expenses over revenues $42,950 $3,951,104 

Under the terms of Indemnity Agreements between INPO and its member utilities, INPO has obtained Directors and Officers 
Liability Insurance in the amount specified in the agreements. The cost of this coverage is included in general and 
administrative expenses. 

INPO's financial statements are audited by independent certified public accountants. Copies of the complete financial 
statements are available to members and participants upon request. 
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BOARD OF DIRECTORS 

(seated left to right) 

Zack T. Pate 
Institute of Nuclear Power Operations 
E.James Ferland — Chairman 
Public Service Electric and Gas Company 
Ronald W. Watkins 
Nebraska Public Power District 
Daniel A. Bollom 
Wisconsin Public Service Corporation 

(standing left to right) 

Jerry S. Farrington 
Texas Utilities Company 
John D. Townsend 
Pacific Gas and Electric Company 
James T. Rhodes 
Virginia Power 
Edward L. Watzl 
Northern States Power Company 
Joseph F. Paquettejr. 
PECO Energy Company 
William Cavanaugh III 
Carolina Power & Light Company 
Philip R. Clark Sr. 
GPU Nuclear Corporation 
(not pictured) 

John B. Waters 
Tennessee Valley Authority 
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ROSTERS 

Membership Listing 

Arizona Public Service Company 
Baltimore Gas and Electric Company 
Boston Edison Company 
Carolina Power & Light Company 
Centerior Energy Corporation 
Commonwealth Edison Company 
Consolidated Edison Company 

of New York, Inc. 
Consumers Power Company 
The Detroit Edison Company 
Duke Power Company 
Duquesne Light Company 
Entergy Operations, Inc. 
Florida Power Corporation 
Florida Power & Light Company 
GPU Nuclear Corporation 
Georgia Power Company 

Gulf States Utilities Company 
Houston Lighting & Power Company 
IES Utilities, Inc. 
Illinois Power Company 
Indiana Michigan Power Company 
Maine Yankee Atomic Power Company 
Nebraska Public Power District 
New York Power Authority 
Niagara Mohawk Power Corporation 
North Adantic Energy Service 

Corporation 
Northeast Utilities 
Northern States Power Company 
Omaha Public Power District 
PECO Energy Company 
Pacific Gas and Electric Company 
Pennsylvania Power & Light Company 

Portland General Electric Company 
Public Service Electric and Gas Company 
Rochester Gas and Electric Corporation 
Soudi Carolina Electric & Gas Company 
Southern California Edison Company 
Southern Nuclear Operating Company 
TU Electric 
Tennessee Valley Authority 
Union Electric Company 
Vermont Yankee Nuclear Power 

Corporation 
Virginia Power 
Washington Public Power Supply System 
Wisconsin Electric Power Company 
Wisconsin Public Service Corporation 
Wolf Creek Nuclear Operating 

Corporation 

Associate Membership 

Allegheny Electric Cooperative, Inc. 
Arkansas Power & Light Company 
Atlantic City Electric Company 
Bangor Hydro-Electric Company 
Cajun Electric Power Cooperative, Inc. 
Carolina Electric Cooperative 
Central Hudson Gas & Electric 

Corporation 
Central Iowa Power Cooperative 
Central Power and Light Company 
City of Anaheim Public Utilities 
City of Austin Electric Utility Department 
City of Chicopee Municipal Lighting Plant 
City of Riverside Public Utilities 

Department 
City Public Service Board 

(San Antonio, Texas) 
Commonwealth Energy System 
Corn Belt Power Authority 

Delmarva Power & Light Company 
Department of Water and Power, 

City of Los Angeles 
El Paso Electric Company 
Hudson Light & Power Department 
Iowa-Illinois Gas and Electric Company 
KG&E, A Western Resources Company 
Kansas City Power & Light Company 
Kansas Electric Power Cooperative, Inc. 
Long Island Lighting Company 
Louisiana Power & Light Company 
Madison Gas and Electric Company 
Maine Public Service Company 
Massachusetts Municipal Wholesale 

Electric Company 
Municipal Electric Authority of Georgia 
New England Power Company 
New York State Electric & Gas 

Corporation 

North Carolina Eastern Municipal 
Power Agency 

North Carolina Municipal Power 
Agency Number 1 

Oglethorpe Power Corporation 
Ohio Edison Company 
Pennsylvania Power Company 
Piedmont Municipal Power Agency 
Public Service Company of New Mexico 
Salt River Project Agricultural 

Improvement and Power District 
Saluda River Electric Cooperative, Inc. 
San Diego Gas & Electric 
South. Carolina Public Service Authority 
Southern California Public Power 

Authority 
Soyland Power Cooperative, Inc. 
Taunton Municipal Lighting Plant 
The United Illuminating Company 
Wisconsin Power & Light Company 
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International Participants 

Belgium 
Electrabel 
Brazil 
FURNAS Centrais Electricas S.A. 
Canada 
Ontario Hydro 
France 
Electricite de France 
Germany 
Technische Vereinigung der 

Grosskraftwerksbetreiber e.V. 
Italy 
Ente Nazionale per l'Energia Elettrica 
Japan 
Central Research Institute of Electric 

Power Industry 
Korea 
Korea Electric Power Corporation 
Mexico 
Comision Federal de Electricidad 
Slovenia 
Nukleama Elektrarna Krsko 

* South Africa 
Eskom 
Spain 
UNESA 
Sweden 
Nuclear Training and Safety Center 
Taiwan, R.O.C. 
Taiwan Power Company 
United Kingdom 
Nuclear Electric pic 

* New Participant in 1994 

International Participant 
Advisory Committee 

Svante Nyman — Chairman 
Nuclear Training and Safety Center 
Jean-Pierre Mercier — Vice Chairman 
Electricite de France 

**Takehiko Sakairi — Vice Chairman 
f Central Research Institute of Electric 

Power Industry 
+ Rafael Fernandez de la Garza — Vice 

Chairman 
Comision Federal de Electricidad 
Francisco Bilbao 
Iberdrola, S.A. 
Juergen Buettner 
Technische Vereinigung der 

Grosskraftwerksbetreiber e.V. 
Clemente D'Anna 
Ente Nazionale per l'Energia Elettrica 
Willy De Roovere 
Electrabel 

f Paul Dozinel 
Electrabel 

f Juan Eibenschutz 
Comision Federal de Electricidad 
Pedro J. Figueiredo 
FURNAS Centrais Electricas S.A. 

=f Elgin Horton 
Ontario Hydro 
George Jenkins 
Nuclear Electric pic 

=f Chong Chae Kim 
Korea Electric Power Corporation 
Ron Lewis 
Ontario Hydro 
Eng Lin 
Taiwan Power Company 
Stane Rozman 
Nuklearna Elektrarna Krsko 
Isao Tanaka 
Central Research Institute of Electric 

Power Industry 
Moo Sun Yu 
Korea Electric Power Corporation 

+ Incoming Vice Chairman 
** Outgoing Vice Chairman 
? Outgoing Member 



Supplier Participants 
Supplier Participant 
Advisory Committee 
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ABB Combustion Engineering, Inc. 
Atomic Energy of Canada Limited 
B&W Nuclear Technologies 
Bechtel Corporation 
Ebasco Services, Inc. 
Fluor Daniel, Inc. 
Framatome S.A. 
General Electric Company 
Gilbert Associates, Inc. 
Hitachi, Ltd. 
Mitsubishi Group 
Raytheon Engineers & Constructors, Inc. 
Sargent & Lundy 
Siemens AG 
Stone & Webster Engineering Corporation 
Toshiba Corporation 
Westinghouse Electric Corporation 

Warren B. Dodson — Chairman 
Stone & Webster Engineering Corporation 
Ramon L. Ashley 
Bechtel Corporation 
D.J. Benton 
Atomic Energy of Canada Limited 
John R. Bohart 
B&W Nuclear Technologies 
William E. Burchill, Ph.D. 
ABB Combustion Engineering, Inc. 
Joseph G. Gallagher 
Sargent & Lundy 
Gerald L. Gaspary 
General Electric Company 
Hiroyasu Hayakawa 
Toshiba Corporation 
Jerome P. Kane 
Raytheon Engineers & Constructors, Inc. 
Kunishige Kawai 
Mitsubishi Group 

t Dieter Koeth 
Siemens AG 
Ryuzo Masuoka 
Hitachi, Ltd. 
William E. Meek 
Gilbert Associates, Inc. 
Dan A. Nauman 
Siemens AG 

Thomas L. Roell 
Fluor Daniel, Inc. 
Lou J. Sas 
Ebasco Services, Inc. 
Philippe Verdoni 
Framatome S.A. 
Ken J. Voytell 
Westinghouse Electric Corporation 

f Outgoing Member 
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Advisory Council National Nuclear Accrediting Board Academy Council 

Donald D. Engen — Chairman 
Aircraft Owners and Pilots Association's 

Air Safety Foundation 
Ludwig Benner Jr. 
Events Analysis, Inc. 
Julien M. Christensen, Ph.D. 
Universal Energy Systems, Inc. 
Robert C. Franklin 
Ontario Hydro (retired) 
Robert Gillham 
Chemical Bank 
Shirley A.Jackson, Ph.D. 
Rutgers University 

f Samuel M. Jannetta 
International Business Machines 

Corporation 
Salomon Levy, Ph.D. 
Levy & Associates 

f Donald E. Lyons 
ABB Combustion Engineering, Inc. 

(retired) 
f Raymond L. Murray, Ph.D. 

North Carolina State University (retired) 
f Cas Robinson 

National Association of Regulatory Utility 
Commissioners 

Robert L. Seale, Ph.D. 
University of Arizona 
Lynn M. Shishido-Topel, Ph.D. 
Illinois Commerce Commission 
Warren Sinclair, Ph.D. 
National Council on Radiation 

Protection & Measurements 
John J. Taylor 
Electric Power Research Institute 
Neil E. Todreas, Ph.D. 
Massachusetts Institute of Technology 

•i* Outgoing Member 

W. George Hairston III (1) — Chairman 
Southern Nuclear Operating Company 
Robert C. Austin (4) 
Rear Admiral, U. S. Navy (retired) 
Harry B. Bemhard (2) 
Formerly of Emory University 

f Max W. Carbon, Ph.D. (3) 
University of Wisconsin 
William F. Conway (1) 
Arizona Public Service Company 
George W. Davis (1) 
Boston Edison Company 
A. Francis DiMeglio (4) 
Rhode Island Atomic Energy Commission 

(retired) 
Leon R. Eliason (1) 
Northern States Power Company 
Jerome H. Goldberg (1) 
Florida Power & Light Company 
George W. Hinman, Ph.D. (4) 
Washington State University 
Donald C. Hintz (1) 
Entergy Operations, Inc. 

} HankD.Huki l l ( l ) 
GPU Nuclear Corporation (retired) 
Dale E. Klein, Ph.D. (3) 
University of Texas at Austin 
J. Stephen Perry (1) 
Illinois Power Company 
Charles J. Sener (2) 
Professional Communication 

Consultants, LTD 
Theodore J. Settle, Ph.D. (2) 
Virginia Polytechnic Institute and State 

University 
Kim L. Smart, Ph.D. (2) 
Bellcore Training and Education Center 
William L. Stewart (1) 
Virginia Power 
Warren F. Witzig, Ph.D. (3) 
Pennsylvania State University 

(1) Utility Executive 
(2) Non-nuclear Industrial Training Expert 
(3) Member of the Postsecondary Education Community 
(4) Nominated by the Nuclear Regulatory Commission 

f Neil S. Cams — Chairman 
Wolf Creek Nuclear Operating 

Corporation 
=F Henry B. Barron 

Duke Power Company 
Curtis Coggin 
Georgia Power Company 

* George C. Creel 
Baltimore Gas and Electric Company 

f James M. Levine 
Arizona Public Service Company 
Gregory J. Maxfield 
Wisconsin Electric Power Company 

f Jerome F. McMahon 
TU Electric 
Garry L. Randolph 
Union Electric Company 

f Timothy J. Shaffer 
Commonwealth Edison Company 
Arthur R. Shean 
Maine Yankee Atomic Power Company 
Clark R. Steinhardt 
Wisconsin Public Service Corporation 
Thomas P. Walsh 
Consolidated Edison Company 

of New York, Inc. 

* 1994 Chairman 
f Outgoing Member 

I Outgoing Member 


