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Areva’s 1,600-megawatt nuclear plant uses a well-proven four-loop design, with 
enhanced safety and security features.

Illustrations and photos courtesy of Areva
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: Describe the new 1,600-megawatt, evolutionary reactor that you 
plan to build. It•s larger and unlike anything in the commercial nuclear ”eet 
in the United States today. What•s the advantage of going to this design?
CHRISTOPHER: Today in the United States there are about two-dozen 
plants that are the four-loop pressurized water reactor power plants, the 
biggest of which is South Texas. �at•s a 1,300-megawatt electric four-
loop pressurized water reactor. �at South Texas design was then licensed 
in France, and 17 units were built there. Now, it advanced a generation.

: And the new design is fresh o� the shelf?
CHRISTOPHER: You had a uni“ed e�ort throughout Western Europe to 
design something to the standards that would apply 60 years from now. �at•s 
what this evolutionary pressurized water reactor is. �e reactor itself, the 
vessel, the fuel, is almost twice the size of today•s plants. �e power intensity 
of the core is much lower, so the safety margins on this plant are much 
bigger. And it is simpli“ed, in terms of the emergency systems. Instead of two 
separate trains of pumps, we went to four separate individual trains „ very 
simpli“ed. So this plant, in spite of it being much bigger, has about 25 percent 
fewer valves, 25 percent fewer pumps, tanks, heat exchangers.

: And its security?
CHRISTOPHER: Although it•s currently in excess of the U.S. requirements, 
it was designed to the extreme requirements of Western Europe, meaning 
it is designed to take an airplane crash anywhere in the plant. So the safety 
systems are radically separated so a plane crash can only take out one of the 
four systems. �ey are bunkered, the spent fuel pit is bunkered, and there is 
a double containment. An airplane crash would not take this plant o� the 
grid; instead, the plant would shut down and simply restart. 

: Is the reactor design safer from today•s technology in other ways?
CHRISTOPHER: Yes. �e speci“c power level you•re getting out of an 
individual fuel assembly is less. So you•re not pushing the fuel assemblies as 
hard as today•s plants. In the event of an accident and loss of cooling water, 
you don•t reach the conditions that today•s reactors do. Because it•s a much 
bigger core, it utilizes the uranium more e�ciently. You don•t lose as much 
through leakage. Less uranium is necessary per megawatt of power. 

: According to news releases, I see the potential price on these of 
$2.5 billion to $3.2 billion. 
CHRISTOPHER: �e numbers run somewhere between $1,700 and 
$2,100 a kilowatt. 

: How many do you hope to build?
CHRISTOPHER: It is our hope that by this time next year we will have eight 
reactors under contract for the “rst phase of licensing in the United States. 

: And these would be with eight separate utilities?
CHRISTOPHER: �at remains to be seen. 

: Will Areva and Constellation Energy, jointly through UniStar, 
build, own and operate the plants or will they co-own them with a utility?
CHRISTOPHER: We are ”exible. UniStar, with Bechtel working for us, 
will complete the initial plant design in the United States. �en we•re 
going to use that as a standard model.

: What is Areva•s role? 
CHRISTOPHER: Our role is in the design and construction of a nuclear 
plant. We are the maintenance vendor to support it. But we don•t own and 
operate power plants around the world. 

: �e Nuclear Regulatory Commission is pre-validating plant 

Thomas Christopher
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designs. I understand you currently have 200 engineers working on 
designs for certi“ cation.
CHRISTOPHER: �  e design certi“ cations that have been given so far have 
a number of open design issues. Even though some vendors have already 
received their design certi“ cation, they are getting ” ooded with requests 
from the Nuclear Regulatory Commission for more information. 

: What does the NRC need to do?
CHRISTOPHER: �  e NRC needs to work on clarifying a number of these 
design guidelines. What is the design basis for the instrumentation and 
control system? Security guidelines need to be clari“ ed. Is an airplane crash 
the design basis? What type of analytical techniques is to be used to qualify 
for the new earthquake standards? As a designer, you are not sure what your 
ultimate requirement is. � e NRC needs to accelerate its work on that.

: You have an administration sympathetic to what you•re trying to 
achieve. What should it be doing?
CHRISTOPHER: �  e government can 
streamline the hearing process for the “ rst 10, 
15, or 20 reactors. It should limit the amount 
of dialog that goes on, forcing some resolution 
process. If there•s a dispute, a quali“ ed arbitrator 
or judge should make a decision, rather than 
letting the thing go on for long periods of time. 

: Bottom line, is there room for 
improvement of NRC procedures?
CHRISTOPHER: Absolutely. Outside of the 

United States, from the time the papers are signed, it•s “ ve and a half or 
six years until a nuclear plant starts up. 

: What was the average in the United States in the 1970s?
CHRISTOPHER: �  ey were delayed eight or nine years „ sometimes even 10, 
12 and 14 years.

: Will enough uranium be available for the next generation of 
nuclear plants?
CHRISTOPHER: Yes. Uranium is a plentiful material. � e issue is what its 
price will be. 

: We have not yet solved our waste storage problem. Will that 
slow you down?
CHRISTOPHER: Not in the near term, but long term it is a critical 
element. Much of the rest of the world outside of the United States is 
recycling and reprocessing used fuel.

EDITOR ’S NOTE The following is an edited version of 
Patrick Moore’s recent statement to the Congressional 

Subcommittee on Nuclear Energy.

I was born and raised in the tiny fishing and logging village 
of Winter Harbour on the northwest tip of Vancouver Island, 
in the rainforest by the Pacific. I became a born-again 
ecologist, and in the late 1960s, was soon transformed into 
a radical environmental activist.

I found myself in a church basement in Vancouver with a 
like-minded group of people, planning a protest campaign 
against U.S. hydrogen bomb testing in Alaska. We proved 
that a somewhat rag-tag looking group of activists could 
sail a leaky old halibut boat across the North Pacific Ocean 
and change the course of history.

This was the birth of Greenpeace.
In 1975 we set sail deep-sea into the North Pacific 

against the Soviet Union’s factory whaling fleets that were 
slaughtering the last 
of the sperm whales 
off California. We put 
ourselves in front of the 
harpoons in little rubber 
boats and made Walter 
Cronkite’s evening news.

That really put 
Greenpeace on the map.

By the mid-1980s, 
Greenpeace had grown 
from that church basement 
into an organization with 
an income of more than 
$100 million per year, 
offices in 21 countries and 
more than 100 campaigns 
around the world now tackling toxic waste, acid rain, uranium 
mining and drift net fishing as well as the original issues. 

We had won over a majority of the public in the 
industrialized democracies. Presidents and prime ministers 
were talking about the environment on a daily basis.

For me it was time to make a change. I had been against at 
least three or four things every day of my life for 15 years; I 
decided I’d like to be in favor of something for a change. 

I made the transition from the politics of confrontation to 
the politics of building consensus. 

The term sustainable development was adopted to 
describe the challenge of taking the new environmental 
values we had popularized, and incorporating them into 
the traditional social and economic values that have always 
governed public policy and our daily behavior. 

Every day 6 billion people wake up with real needs for 
food, energy and materials. The challenge for sustainability 
is to provide for those needs in ways that reduce negative 
impact on the environment.

I believe the majority of environmental activists, including 
(continued on page 32)
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Areva’s new generation reactor is being constructed in Olkiluoto, Finland. The completed 
project, shown in the foreground, will start producing electricity in 2010.

Patrick Moore, a Greenpeace 
co-founder living in Vancouver, 

British Columbia, now supports 
nuclear power.

CP Photo/Richard Lam
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(continued from page 31)
those at Greenpeace, have now become so blinded by 

their extremism that they fail to consider the enormous and 
obvious benefits of harnessing nuclear power to meet and 
secure America’s growing energy needs.

These benefits far outweigh any risks. There is now a 
great deal of scientific data showing nuclear power to be an 
environmentally sound and safe choice.

In America today you are faced with a situation whereby 
nuclear energy supplies 20 per cent of your energy needs. 
Yet America’s demand for energy continues to increase and 
in the coming decades this demand may increase by some 50 
percent over current levels.

If nothing is done to revitalize the American nuclear 
industry, the industry’s contribution to meeting U.S. energy 
demands could drop from 20 percent to 9 percent.

What sources of energy would make-up the shortfall? 
Very likely, the United States would turn to an even greater 
reliance on fossil fuels. A significant reduction in greenhouse 
gas emissions (GHG) seems unlikely given our continued 
heavy reliance on fossil fuel consumption. An investment in 
nuclear energy would go a long way to reducing this reliance.

Prominent environmental figures like Stewart Brand, founder 
of the Whole Earth Catalog, Gaia theory hypothesizer James 
Lovelock, and Hugh Montefiore, Friends of the Earth founder, 
have now all stated their strong support for nuclear energy as 
a practical means of reducing greenhouse gas emissions while 
meeting the world’s increasing energy demands.

I too place myself squarely in that category.
United Kingdom environmentalist James Lovelock, who 

posited the Gaia theory that the Earth operates as a giant, 
self-regulating super-organism, now sees nuclear energy as 
key to our planet’s future health. “Civilization is in imminent 
danger,’’ he warns, “and has to use nuclear—the one safe, 
available energy source—or suffer the pain soon to be 
inflicted by our outraged planet.’’

The industry is mature, with a half-century of experience 
and ever improved engineering behind it. Problematic early 
reactors like the ones at Three Mile Island and Chernobyl can be 
supplanted by new, smaller-scale, meltdown-proof reactors like 
the ones that use the pebble-bed design. Nuclear power plants 
are very high yield, with low-cost fuel. Finally, they offer the best 
avenue to a “hydrogen economy,” combining high energy and 
high heat in one place for optimal hydrogen generation.

And while hydro, geothermal and wind energy all form an 
important part of reducing our reliance on fossil fuels, without 
nuclear energy that reliance will likely never diminish. In 2002, 
carbon emissions avoided by nuclear power were 1.7 times 
larger than those avoided by all renewables combined.

A revitalized American nuclear energy industry, producing 
an additional 10,000 megawatts from power uprates, plant 
restarts and productivity gains could assist the electric sector 
to avoid the emission of 22 million metric tons of carbon per 
year by 2012, according to the Nuclear Energy Institute; that’s 
21 percent of the president’s GHG intensity reduction goal.

While current investment in America’s nuclear energy 
industry languishes, development of commercial plants in 
other parts of the world is gathering momentum. In order 
to create a better environmental and energy secure future, 
America must once again renew its leadership in this area.

: So you think the new 
generation of nuclear plants will 
contribute less to the waste problem?
CHRISTOPHER: In terms of fuel 
usage, it•s about a 20 percent 
reduction in the total fuel used to 
generate 1,600 megawatts. 

: How many nuclear plant owners will emerge and what do you 
think the industry will look like in the future?
CHRISTOPHER: We may be down, 15 years from now, to “ve or six major 
nuclear plant owners and operators. By 2020, we might have ten new 
nuclear plants, each one owned separately by someone else. But all those 
owners would have part ownership in a uni“ed operating company. You 
won•t have any plants left where a single utility owns a single nuclear plant 
and is running all the operations itself. 

: Would UniStar be an operating company?
CHRISTOPHER: Yes.

: And Constellation would be an owning company?
CHRISTOPHER: If you have ten reactors, Constellation perhaps fully 
or partially owns only two. Other people own the others. Constellation 
would be one of the owners of the operating company. 

: What do you think utility executives need to understand about 
the world that•s coming regarding nuclear power? 
CHRISTOPHER: �ey are underestimating how fast these market factors 
are accelerating. Most utilities forecast electricity growth rates of 1.8 
percent and 1.9 percent. And I don•t see the boards of the utilities looking 
ahead aggressively at how fast this thing could accelerate.

: Crystal balls can be murky. But, 25 years from now, do you 
think UniStar could be operating and managing 25 nuclear plants around 
the United States?
CHRISTOPHER: Oh, absolutely. Of course there are competitors. GE and 
Westinghouse would have reactors on order. Understand the situation we•re 

Areva reports that its new generation pressurized water reactor layout resists 
external hazards because of unique features like a double-walled containment 
and physical separation of its four safety trains.
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Nuclear plants are the best-protected assets of our 
critical infrastructure.

But don’t take my word for it. In fact, those aren’t even my 
words — they are the verbatim conclusion of the Department 
of Homeland Security, following its comprehensive review 
of commercial nuclear power plants.

The DHS finding comes as no surprise to those of us in 
the industry. Prior to the September 11 attacks, nuclear 
energy plants were already the most secure industrial 
facilities in the United States, relying on a defense in 
depth strategy and redundant safety systems to protect 
the public from radiological risk. Plant security was 
also a strong focus, with many design and procedural 
processes in place to guard against any attack.

During the immediate aftermath of the terrorist attacks, 
the nuclear energy industry worked closely with a variety 
of federal, state, and local officials to identify additional 
safeguards and resources to assure the continued 
security of nuclear plants. These have included the 
DHS, the Federal Emergency Management Agency, the 
Department of Energy, the Department of Defense, the 
FBI, the National Infrastructure Protection Center, and 
the Nuclear Regulatory Commission. 

In 2002 and 2003, the NRC imposed new requirements 
that addressed security office staffing levels, protection 
against potential vehicle and waterborne threats, 
protection of used nuclear fuel stored at reactor sites, 
enhanced access authorization controls, and mitigation 
efforts in the event of an attack. It revised the Design Basis 
Threat (the threat against which plant operators must 
defend), established training and weaponry requirements 
and enhanced access authorization requirements. 

The result: significant security enhancements, both 
in terms of physical infrastructure improvements and 
additional human resources. So robust is our security that 

facing. �e statistics I•m looking at are fairly alarming with 
regard to the economics of power generation within two or 
three years in the United States. Power consumption in the 
United States grew last year at 3.5 percent „ far in excess 
of what people were forecasting. At a rate of 3 percent, by 
2008 we drop down to 15 percent reserve margins in the 
United States. �ose are incredibly low numbers that people 
are ignoring. With the prices of coal and gas taking o�, we 
could easily be looking at prices of electricity that are $90, 
$95, or $100 a megawatt hour by 2010 and 2012. But a 
new nuclear unit, whether it•s $2,000 a kilowatt or $2,500 
or even $3,000 a kilowatt, produces a nice return at $65 a 
megawatt hour. By 2009 the virtual bugle could be blowing 
to accelerate construction of nuclear plants in a hope to 
reduce the prices of electricity by 2014 or 2015. 

Chris Crane is president and chief 
nuclear officer, Exelon Nuclear.

other industries turned to the nuclear energy industry 
as a model for protecting commercial facilities. 
Nuclear energy plants were, and continue to be, the 
most secure industrial facilities in the United States.
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Exelon Nuclear takes pride in not only meeting, 
but exceeding the stringent security requirements 
of our industry. As the largest owner and operator 
of commercial nuclear power plants in the United 
States (with 17 reactors at 10 sites in Illinois, New 
Jersey, and Pennsylvania), our highest duty is to 
protect the safety and security of our workers and 
the people who live and work in the communities in 
which we operate.

To achieve this, we have taken a variety of 
additional protective measures in conjunction with 
NRC guidance, including extra background checks 
for certain plant personnel, additional screening 
and control of all on-site deliveries upon entry to 
the owner-controlled area, an increased number 
of security officers and armament, and increased 
senior management presence and visibility.

We have invested more than $140 million in capital 
improvements for physical security upgrades at our 
plant sites. These included the installation of military-
grade protective fencing, vehicle barriers, surveillance 
equipment and guard towers at each of our sites.

We have greatly increased staffing for our security 
forces, with our contract security force expanding by 84 
percent and our corporate security organization, which 
provides management oversight, strategy development 
and coordination, increasing by 20 percent. In 2001, our 
security-related operating costs were about $44 million 
annually. This year, we expect to spend $90 million for 
security.

We have expanded our coordination with external 
response agencies, including the DHS, and these 
agencies have reaffirmed their commitment to 
provide additional resources in the event of an 
attack at reactor sites. We continue to work with law 
enforcement agencies to ensure an effective and fully 
integrated response to any security event at our sites.
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The key operating philosophy for staying secure 
is “continuous improvement.” Our industry is ever 
vigilant for new ways to protect our sites. As part of 
the Energy Policy Act of 2005, Congress directed the 
NRC to conduct a formal rulemaking to review its 
Design Basis Threat for commercial nuclear facilities. 
The NRC has begun the public comment period on the 
proposed rulemaking and is expected to issue a final 
rule no later than February 2007.

In the meantime, at Exelon we are committed to the 
safe operation of our plants and to providing strong 
security and emergency planning programs at each 
site. We will continue to enhance our procedures, 
so that every employee, every community member, 
and every citizen can rest assured that the Exelon 
nuclear fleet is well guarded and well protected.

Photo courtesy of Exelon
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Power Generation

Technology and competition never look

back to wait for an operating power plant

to catch up. Regardless of the turbine-gen-

erator original equipment manufacturer,

your nuclear plant can benefit from a 

modernization by Siemens. 

Our thousands of highly skilled engineers

and technicians worldwide specialize in

boosting capacities and extending the life

of operating nuclear plants. Let a Siemens

modernization generate new life into your

plant.

Look us up:

Looking for a clear improvement
in your power capacity?

A Siemens modernization adds
years and megawatts 

to your plant’s life.

Service

www.siemens.com/powergeneration 
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