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Abstract. Today, in the United States, 104 reactors in 31 states produce electricity for one in five homes and 
businesses.  They have achieved record levels of performance, and their safety levels are unmatched in the U.S. 

industry.  They are the largest source of emission-free electricity in the U.S. and are vital in maintaining the 

stability of the country’s electrical grid.  This outstanding record of performance of the U.S. commercial nuclear 

fleet has laid a solid basis for the next generation of nuclear plants.  There is growing interest in adding new 

nuclear capacity in the U.S., with public announcements having been made expressing intentions to prepare 

applications for up to 33 new nuclear units at 22 sites in the U.S.  To date, seven applications have been filed 

with the U.S. Nuclear Regulatory Commission (NRC) for new nuclear units. 

 

Duke Energy is one of the largest electric power companies in the United States.  We supply and deliver energy 

to approximately 4 million U.S. customers.  We have approximately 36,000 megawatts of electric generating 

capacity in the Midwest and the Carolinas, and natural gas distribution services in Ohio and Kentucky. In 

addition, we have more than 4,000 megawatts of electric generation in Latin America.  Duke operates three 

nuclear stations with a total capacity of just under 7,000 megawatts in North Carolina and South Carolina.  These 

three stations—Catawba, McGuire and Oconee—have each received approval from the NRC for extended 

operations beyond their initial 40-year license term.  On December 13, 2007, Duke submitted a construction and 

operating license (COL) application to the NRC for the William States Lee III Nuclear Station to be built in 

South Carolina. 

 

A partnership between the U.S. nuclear industry, the Nuclear Energy Institute (NEI), the Electric Power 

Research Institute (EPRI) and the Institute for Nuclear Power Operations (INPO) was formed to influence the 

regulatory structure, pursue technology improvements and innovations, and to promote industry excellence in 

radiation protection.  The NEI/INPO/EPRI Radiation Protection Strategic Plan (RP2020) has a stated mission of 

reshaping radiological protection at U.S. nuclear plants to achieve significant improvements in radiological 

protection and cost-effectiveness.  RP2020 focuses on the following: more efficient refueling outages; increased 

reliance on remote monitoring technology; process standardization; source term reduction methodologies; 

shutdown chemistry controls; human performance improvement opportunities; low level waste treatment and 

disposal options; and emerging changes in U.S. radiological protection standards. 

 

To meet current and future challenges the Duke Energy Radiation Protection organization is fully engaged in the 

RP2020 initiative.  This paper will address some of the strategies that have been implemented, and others that 

are needed, to address staff attrition, as well as staffing for new plants, reduction of collective and individual 

radiation exposures, source term reduction, and disposal options for low level radioactive waste. 
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1. Presentation 

 

It is my pleasure and honor to represent the United States nuclear power industry here at the 12th 

Congress of the International Radiation Protection Association. 

 

All operators of nuclear power plants are keenly aware that public acceptance of our operations is 

firmly linked to public trust and confidence.  This trust and confidence must be earned day in and day 

out, year after year.  To maintain this confidence, safety must be our number one objective if we hope 

to continue operating our facilities.  At Duke Energy we speak daily of the three safeties; Personal 

Safety, Nuclear Safety and Radiological Safety.  Everything we do is focused on achieving excellence 

in these three areas.  In fact, these are the key objectives that have been carried around the world by 

the World Association of Nuclear Operators (WANO).  Without this keen focus on safety I would not 

be here today to speak to you about radiation safety and the resurgence of nuclear power in the United 

States. 
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Today, in the United States, 104 reactors in 31 states produce electricity for one in five homes and 

businesses.  They have achieved record levels of performance, and their safety levels are unmatched in 

the U.S. industry.  They are the largest source of emission-free electricity in the U.S. and are vital in 

maintaining the stability of the country’s electrical grid.  This outstanding record of performance of 

the U.S. commercial nuclear fleet has laid a solid basis for the next generation of nuclear plants.  

There is growing interest in adding new nuclear capacity in the U.S., with public announcements 

having been made expressing intentions to prepare applications for up to 33 new nuclear units at 22 

sites in the U.S.  To date, nine applications have been filed with the U.S. Nuclear Regulatory 

Commission (NRC) for 15 new nuclear units and two utilities have signed engineering, procurement 

and construction contracts to build four new Westinghouse AP1000 nuclear power plants.  However, 

actual purchase of the reactors will not occur until approval is received from state and federal 

regulators.  By the end of 2008 seven to eleven additional Combined Construction and Operating 

Licenses (COLs) are anticipated.  The first wave, four to six, reactors are expected to begin 

commercial operation around 2017 to 2019 with the potential for 15 to 20 new reactors, up to 30 GW, 

on line by the early 2020s 
[1]
. 

 

Duke Energy is one of the largest electric power companies in the United States.  We supply and 

deliver energy to approximately 4 million U.S. customers.  We have approximately 36,000 megawatts 

of electric generating capacity in the Midwest and the Carolinas, and natural gas distribution services 

in Ohio and Kentucky.  In addition, we have more than 4,000 megawatts of electric generation in Latin 

America.  Duke operates three nuclear stations with a total capacity of just under 7,000 megawatts in 

North Carolina and South Carolina.  These three stations—Catawba, McGuire and Oconee—have 

each received approval from the NRC for extended operations beyond their initial 40-year license 

term.  On December 13, 2007, Duke submitted a construction and operating license (COL) application 

to the NRC for the William States Lee III Nuclear Station to be built in South Carolina. 

 

As mentioned, radiological safety is one of the cornerstones for maintaining public trust and 

confidence, not to mention the confidence of our regulators.  To this end, a partnership between the 

U.S. nuclear industry, the Nuclear Energy Institute (NEI), the Electric Power Research Institute 

(EPRI) and the Institute for Nuclear Power Operations (INPO) was formed to influence the regulatory 

structure, pursue technology improvements and innovations, and to promote industry excellence in 

radiation protection.  The NEI/INPO/EPRI Radiation Protection Strategic Plan, which has come to be 

known as RP2020, has a stated mission of reshaping radiological protection at U.S. nuclear plants to 

achieve significant improvements in radiological protection and cost-effectiveness.  RP2020 focuses 

on the following: more efficient refueling outages; increased reliance on remote monitoring 

technology; process standardization; source term reduction methodologies; shutdown chemistry 

controls; human performance improvement opportunities; low level waste treatment and disposal 

options; and emerging changes in U.S. radiological protection standards. 

 

To meet current and future challenges the Duke Energy Radiation Protection organization is fully 

engaged in the RP2020 initiative.  Some strategies have been implemented, and others are needed, to 

address staff attrition, as well as staffing for new plants, reduction of collective and individual 

radiation exposures, source term reduction, and options for low level radioactive waste disposal.  For 

example: 

 

• To address radiation protection technician staffing concerns Duke Energy has partnered with a 

local Community College to develop an Associate of Science Degree in Radiation Protection 

Technology.  This partnership is just beginning, but if successful, the program will provide 

highly qualified technicians to replace the current workforce and provide a pipe line of new 

personnel to staff the Lee Nuclear Station.  The U.S. nuclear industry will also benefit from 

this program as the students will also be available for employment across the industry. 
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• The U.S. still has a 0.05 Sv (5 rem) annual dose limit for individual workers.  As part of the 

RP2020 initiative the U.S. nuclear industry has challenged itself to develop source term 

reduction methodologies, more efficient outage and work management planning options, and 

innovative dose reduction tools and techniques.  With the expectation that the U.S. will adopt 

the ICRP dose recommendation for worker dose in the not too distant future, Duke and the 

other U.S. nuclear utilities intend to be in compliance with the international standards prior to 

them being codified in U.S. NRC regulations.  For most workers this has already been 

achieved given that the average radiation exposure received in 2007 by workers receiving 

measurable dose was 1.4 mSv (140 mrem) 
[2]
.  The challenge lays in reducing exposures to 

specialty workers such as steam generator maintenance technicians and welders. 

 

• Finally, disposal options for higher activity radioactive waste, Class B&C waste in the U.S., 

became severely limited on July 1, 2008 due to the only waste disposal facility for this type of 

waste closing to all but three states.  These three states are part of the Atlantic Low Level 

Waste Compact which has been mandated by the State of South Carolina to transform the 

Barnwell facility from a national waste disposal facility to a regional facility serving only the 

compact states.  As a result, the U.S. industry, EPRI and NEI has increased their collective 

effort to enhance waste storage guidelines and develop new waste treatment options to reduce 

the production of Class B&C waste.  Regulatory options are also being pursued to allow 

greater flexibility in waste treatment that can reduce the amount of waste needing to be stored 

and even development of new waste classification models that take into account site specific 

characteristics and the most current understanding of human dosimetry models. 

 

Meeting these and other challenges are seen as key enablers to the continued safe and efficient 

operation of the existing fleet of U.S. nuclear plants and everything we learn as part of the RP2020 

initiative will be directly applicable to any future nuclear plant. 

 

2. Conclusion 

 

In closing, The U.S. is standing on the cusp of a nuclear renaissance which has been made possible by 

our collective excellent safety performance.  It has been demonstrated that nuclear energy can be used 

to efficiently produce low cost electricity while at the same time protecting the health and safety of the 

public and workers.  As members of the international radiation protection community I commend you 

for your contribution to the collective body of knowledge in radiation protection and therefore your 

contribution to the successful application of nuclear energy for the benefit of man.  I thank you for 

your time and kind attention. 

 

I will now take your questions! 
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