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This indicator measures the effectiveness of practices that reduce radiation 
exposure at boiling water reactors and pressurized water reactors. Low 
exposure indicates strong management attention to radiation protection.

COLLECTIVE RADIATION EXPOSURE
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2007 U.S. INDUSTRY 
PERFORMANCE INDICATORS

The nuclear industry measures its overall progress through the World Association 
of Nuclear Operators Performance Indicator Program. The 2010 goals, which are 
based on individual unit goals and current industry performance, provide challenging 
benchmarks of excellence against which safety and operational progress can 
be measured.

On the following pages, performance data showing U.S. industry progress is 
shown graphically for selected performance indicators. Cycle-based performance 
indicators and goals are used to more accurately account for the 18- and 24-month 
operating cycles. 

Results show that the U.S. nuclear industry continued to operate at high levels of 
safety and reliability in 2007. Performance in many indicators – unit capability, auto-
matic scram rate, safety systems and industrial safety – remained steady and solid. 
Of particular note is continued improvement in chemistry.  

At the same time, the industry continues to face challenges in other performance 
indicator areas. 

Indicators with mixed performance during the year included fuel performance and 
radiation exposure. At year’s end, only 73 percent of units were operating free of 
fuel failures, the lowest year-end value since 1994. Collective radiation exposure for 
both pressurized water reactors and boiling water reactors still has much progress to 
make in order to achieve the challenging 2010 goals. 

Moving forward, INPO will continue to work closely with the industry to meet the 
2010 goals.
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EVALUATIONS

Performance-based plant evaluations are at the heart of INPO’s mission to promote 
excellence in nuclear plant operations. This unique, industrywide program provides 
meaningful insights into station performance and identifi es issues that help plants 
achieve and sustain high levels of safety and reliability. 

Evaluation teams, which include INPO personnel, on-loan employees and utility 
peers, compare plant performance to standards of excellence based on industry 
experience and best practices. INPO also conducts corporate evaluations. In addition 
to focusing on the corporate roles of nuclear plant governance, oversight and support, 
corporate evaluations help members address current challenges, including the aging 
workforce and new plant construction and operation. 

Throughout 2007, plant evaluations continued to focus on nuclear safety and plant reli-
ability issues. INPO’s technical departments identifi ed specifi c areas of focus based on 
common shortfalls in industry performance. These include fuel integrity, functional area 
fundamentals, critical component performance and design margin management.  

INPO maintained its emphasis on improving operator fundamentals. At a June work-
ing meeting, operations and training managers shared lessons learned and best 
practices in operator fundamentals. Evaluation focus areas, assistance activities and 
seminars conducted by the National Academy for Nuclear Training now highlight the 
importance of operator fundamentals. 

Fundamentals in chemistry, engineering, maintenance, radiation protection and train-
ing also received attention. INPO’s technical departments conducted assessments to 
identify specifi c areas of fundamentals weaknesses and communicated this informa-
tion to the industry through webcasts, working meetings and other forums.  
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This indicator shows the percentage of units with no failures in 
the metal barrier that surrounds fuel. The industry’s long-term 
goal is that units should operate with zero fuel failures.
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TRAINING AND ACCREDITATION

Activities in the Training and Accreditation cornerstone support utility efforts to improve 
the knowledge and skills of nuclear plant professionals and improve plant safety 
and performance. 

The Accreditation Program continues to play a key role in industry efforts to provide high-
quality training to plant operators and station technicians. During 2007, accreditation 
team visits and National Nuclear Accrediting Board reviews validated the industry’s 
increasing use of training focused on improving individual worker and station per-
formance. INPO also defi ned the accreditation process for the next generation of 
nuclear power plants in support of new plant deployment.   

Early in the year, the National Academy for Nuclear Training updated its professional 
development offerings and introduced the Next-Level Leadership and First-Line 
Leadership seminars. Designed to enhance the leadership skills of fi rst-line supervi-
sors and second-line managers/superintendents in a variety of disciplines, the new 
seminars refl ect the National Academy’s commitment to offer participants the best 
forums for learning and sharing experiences.  

NANTeL, the National Academy’s e-learning system, completed its second year of 
operation. This nationwide Web-based instruction and examination system provides 
standardized training effi ciently and cost-effectively to plant and supplemental work-
ers. By the end of 2007, more than 40,000 workers had used NANTeL, completing 
more than 180,000 courses. The offerings increased to more than 160 generic and 
site-specifi c training courses, including new generic courses on rigging and lifting, 
foreign material exclusion and radiological respiratory protection.

For the second year in a row, INPO collaborated with the Goizueta Directors Insti-
tute at Emory University in Atlanta to host a two-day nuclear education course, “The 
Impact of Governance in the Nuclear Power Industry.” This unique forum is designed 
for board members and offi cers of companies with nuclear electric generating assets. 
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This indicator shows the unplanned automatic scram rate. 
Plants with low scram rates have effective operations, engi-
neering, maintenance and training programs. The scram rate 
continues to be better than the industry goal.
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Participants learn best practices from corporate and government leaders who have 
extensive experience and expertise in governance, oversight and nuclear safety. The 
2007 course attracted 43 participants representing 23 members and 5 international 
utilities. It will be offered again in September 2008 at Emory University. 

INPO also completed a training video geared toward the new nuclear plant worker. 
By examining key industry-changing events and subsequent lessons learned, The 
Special Characteristics of Nuclear Power drives home the message that nuclear 
safety is – and must remain – the industry’s top priority. 

ANALYSIS

INPO analyzes operating experience and other performance data from the U.S. and 
international nuclear industry. The information gathered from this analysis is shared 
with the industry so utilities can take advantage of lessons learned from operating 
experience and prevent similar events. 

INPO screened more than 3,800 operating event reports from the industry in 2007. 
Of these, INPO classifi ed 5 events as signifi cant and issued several Signifi cant Event 
Reports and Notifi cations covering such issues as complicated reactor scrams, con-
trol rod problems, grid fault transients, gas intrusion in safety systems and the impact 
of a major earthquake on units in Japan.

Working with the World Association of Nuclear Operators, INPO published two 
Signifi cant Operating Experience Reports in 2007. SOER 07-1, Reactivity Manage-
ment, describes reactivity events worldwide and provides recommendations in the 
areas of management standards, operator knowledge, reactor engineering and 
equipment conditions. 

SOER 07-2, Intake Cooling Water Blockage, details an increasing trend in events 
involving intake structures that are affecting plant safety and reliability, highlighting 
issues with design, operation and maintenance. 

15

FORCED LOSS RATE

This indicator measures a plant’s outage time and power 
reductions that result from unplanned equipment failures, 
human errors or other conditions when the plant is expected to 
be generating power.
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INPO also produced several Topical Reports that provide information on specifi c 
technical issues. These reports focused on emergency diesel generator reliability, 
hydrogen fi re-related vulnerabilities and intake structure degradation. 

The role of INPO’s station analysts expanded in 2007, resulting in more effective 
site-specifi c monitoring and analysis. Station analysts now conduct more in-depth 
reviews of data from a variety of sources. Their analyses of data give INPO’s senior 
representatives and plant evaluation teams a broader picture of plant performance 
and identify areas at the sites that may require follow-up.

Developed with member input, revisions to two U.S. industry performance indica-
tors will become effective with data received in the fi rst quarter of 2008. A new 
chemistry effectiveness indicator better represents overall station chemistry per-
formance. It replaces the existing chemistry indicator in the performance indicator 
index calculation.

A new total industrial safety accident rate indicator, which includes data for both utility 
and supplemental personnel, provides a more complete measure of station industrial 
safety performance. 

Additionally, to assist members in educating newer workers on the important lessons 
from historical events, INPO developed a Web-based operating experience calendar. 
The calendar features a historical event and accompanying lesson each day, with 
links to reference documents.
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This indicator measures a plant’s ability to stay on line and 
produce electricity. Plants with a high unit capability are 
successful in reducing unplanned outages and improving 
planned outages.
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ASSISTANCE

The Assistance cornerstone focuses on monitoring plant performance between 
evaluations and encouraging members to share information to make further improve-
ments in safety and reliability.

As part of the assistance effort this year, INPO increased its engagement with special 
focus plants – those plants most in need of assistance or plants that show signifi cant 
signs of decline. Teams of INPO personnel, peers and industry executives work closely 
with special focus plants to identify factors that contribute to performance decline, share 
experiences from plants that have faced similar situations, and provide assistance to 
help make signifi cant, lasting and more rapid performance improvements.

In 2007, INPO added oversight boards as a way to increase the effectiveness and 
accountability of the special focus program and serve as a resource for the site lead-
ership teams at these plants. Composed of INPO vice presidents, directors and an 
industry executive, these oversight boards help ensure that a site’s improvement plan 
targets standards of excellence. 

INPO conducts assistance visits in response to member requests for help with specifi c 
technical concerns or challenges. In 2007, assistance visits covered areas that 
ranged from radiological protection and equipment reliability to reactivity manage-
ment and engineering. In addition, INPO provided specialized technical assistance 
in several component areas, including main generator, feedwater system and emer-
gency diesel generators. These visits are in-depth technical reviews and often reveal 
important vulnerabilities that members can take action to correct before adverse 
consequences occur.

INPO senior representatives also provide assistance by working closely with plant 
staffs. A senior representative is assigned to every plant to monitor station perfor-
mance, help identify opportunities for improvement and focus assistance efforts to 
provide the most value to members.
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This indicator monitors the availability of three standby safety 
systems used to respond to unusual situations. The graph 
shows the percentage of systems achieving availability goals.
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Through workshops, working meetings and management seminars, INPO assistance 
brings participants together to discuss current issues and lessons learned. In June, more 
than 110 industry leaders attended the Site Vice President/Plant Manager Workshop 
in Atlanta to share their perspectives on achieving and sustaining high performance.

Working meetings conducted throughout the year addressed challenges in such 
areas as reactor engineering, foreign material exclusion, equipment reliability, organi-
zational effectiveness, and outage planning and execution. 

NEW PLANT DEPLOYMENT

Established in 2006, INPO’s New Plant Deployment Group undertook several key 
activities in 2007 aimed at helping the nuclear industry meet the challenges of pre-
paring to build new nuclear power plants. 

International and domestic benchmarking provided valuable lessons learned in areas 
benefi cial to new plant deployment in the United States. The INPO/Utility Benchmarking 
for New Plant Deployment report captures lessons learned from trips INPO conducted 
to utilities in France and Japan as well as to domestic nonnuclear power plants and 
industries. These trips focused on digital instrument and control, standardization, 
training, modular construction and operational programs. Along with INPO person-
nel, the benchmarking teams included representatives from U.S. nuclear utilities, the 
Electric Power Research Institute and reactor suppliers. 

A Nuclear Exchange document, Browns Ferry Nuclear Plant Unit 1 Restart Operational 
Readiness Lessons Learned, compiles lessons learned, good practices, recom-
mendations and insights based on the restart of Tennessee Valley Authority’s Browns 
Ferry Unit 1. 

During the year, INPO conducted the fi rst in a series of assistance visits to supplier 
participants involved in new plant construction. These visits focus on design control 
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This indicator tracks how many industrial accidents per 
200,000 worker-hours result in lost work time, restricted work 
or fatalities. The nuclear industry continues to provide one of 
the safest industrial work environments and is already meeting 
the 2010 goal.
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INTERNATIONAL PARTICIPANT PROGRAM

The International Participant Program provides an active forum that supports the 
exchange of information and operating experience within the international community. 

As a key part of international information-sharing, technical exchange visits provide 
INPO and its members the opportunity to visit plants in many parts of the world and 
interact face-to-face with their international peers. These visits identify strengths, 
which are shared with plants worldwide, as well as opportunities for improvement.

INPO teams conducted technical exchange visits for nine international participants 
in 2007. These visits addressed such topics as system health, maintenance and 
supervisor performance, human performance tools, plant manager leadership 
development, simulator instructor training, and self-assessment and corrective 
action processes.  

INPO continues to host liaison engineers from international participants for up to 
three years. While on loan to INPO, they share their worldwide insights with the INPO 
staff and with member utilities. In 2007, 19 liaison engineers from seven members 
participated in a range of fi eld activities, including plant evaluations, assistance 
visits, review visits and peer reviews conducted by the World Association of 
Nuclear Operators. 
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This indicator monitors the effectiveness of overall chemistry 
control, based on the concentration of impurities and corrosion 
products. This graph shows the percentage of units achieving 
specifi c 2010 goals that vary according to plant design.
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