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VIEWPOINT

An expression of opinion

PROGRESS…

A DECADE OF
DECADES OF
n a few
months, I
will retire
from the
Nuclear Energy
Institute, and I
would like to
Joe F. Colvin
President and
thank the indusChief Executive
try for its
Officer
support of the
Nuclear
NEI and the
Energy
tremendous
Institute
progress that
we’ve made together. As an
industry, it is essential that
we continue to move forward
toward a common goal of
expanding the use of safe, clean
nuclear energy as part of our
diverse energy portfolio.

I

It has been extremely gratifying
working with so many talented
people from throughout the
industry to help nuclear energy
reach its full potential. I look
forward to continuing these
relationships as an advocate for
nuclear energy even after I
leave NEI.
I have witnessed first-hand significant strides that the industry
has worked so hard to achieve.
From building many of the
plants that are a foundation for
our electricity system to record
levels of safety and performance
in recent years – and now pushing toward the new frontier of
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PROMISE

advanced reactors – our hard
work has paid off. A robust, safe
industry today is a prerequisite
for a dynamic future.
In the last couple of years alone,
we have made significant strides
in revising the reactor oversight
process, supporting policymaker
approval of the Yucca Mountain
site, and building significant
recognition of the benefits of
nuclear energy. Also, NEI’s
streamlined license renewal
application format has provided
substantial savings to companies
pursuing license renewal.
The industry continues to cultivate a regulatory and business
environment that will set the
stage for industry expansion.
I’m confident of this. This
initiative benefits the entire
industry – even those companies
not pursuing options to build
new nuclear plants – by focusing
policymakers on the distinct
value of nuclear assets. We will
continue to work closely with
opinion leaders to ensure a solid
public policy foundation for our
industry.
I have watched nuclear energy
grow into a global power source.
Numerous countries depend on
nuclear energy for much of their
electricity generation, and since
the 1973 oil embargo, many

countries have used nuclear
energy to reduce their dependence on oil. Globally, nuclear
technologies satisfy essential
sustainable development needs:
disease prevention and cure,
food availability and protection,
and electricity and fresh water
supply.
In future years, the ability to
generate electricity with nuclear
energy will be even more important. However, it may be
eclipsed by the potential to
produce hydrogen using nuclear
technology, leading to a hydrogen economy. Advanced reactors should provide a commercial alternative to produce the
hydrogen needed to fuel vehicles
and emergency standby power
units.
These are important developments that I will follow closely.
I look forward to working with
all of you to make these initiatives a reality.
More: www.nei.org

Joe Colvin is president and chief
executive officer of the Nuclear
Energy Institute, the nuclear
energy industry’s Washington,
D.C.-based policy organization,
representing nearly 300 U.S.
and international corporations
involved in nuclear energy and
related technologies. Mr. Colvin
joined NEI at its formation in
1994 and assumed his current
position in July 1996.

UNIVERSITIES ARE HELPING
TODAY’S OPERATING PLANTS
ANTICIPATING
NUCLEAR’S FUTURE

&

Professor Marco
Ricotti and Ph.D
students Andrea
Maioli and
Andrea Cioncolini
collaborate
on IRIS advanced
reactor research
at the Polytechnic
of Milan.

Westinghouse is collaborating with many
colleges and universities to help provide for
the continued safe and efficient operation of
today’s nuclear plants and, at the same time,
to lay the foundations for new, more advanced
plants in the future. The following three
articles give only a sample of the nuclear
research currently under way in the world’s
universities.
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After reading his obituary in the newspaper,
American humorist Mark Twain remarked that
the rumors of his death were greatly exaggerated.
Ten years ago, obituaries also appeared in many
countries’ newspapers forecasting the death of
nuclear power. These, too, were greatly
exaggerated.
The fact is: In the past 10 years, utilities have dramatically increased plant performance and advanced
the worldwide application of nuclear electric power.
And, the industry is preparing for an inevitable
nuclear future.
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The University’s Role
The world’s universities play a key role in the
nuclear industry’s present and future. Scientists
and engineers at many leading universities, working
side-by-side with government and industry, are
addressing the nuclear industry’s immediate concerns and also looking ahead to the role nuclear will
play in the coming decades.
At Westinghouse, for example, 30 percent of the
research at the Science and Technology Department
is conducted with external cooperation, with the
U.S. Department of Energy, the Electric Power
Research Institute, universities in several countries,
and other research organizations worldwide.
There has been a nuclear renaissance in our schools
and universities. The negative trends of the past –
declining numbers of degrees awarded in nuclear
disciplines, the closing of nuclear engineering
departments, and the reduction in the number of
university reactors – are now being dramatically
reversed. Today, academic study
and research in nuclear fields is
truly exciting. Who would have
guessed, even a few years ago, that
students would be exploring
advanced reactors, nuclear applications in space, or the emergence
of the hydrogen economy?
A Sampler:
To Give You an Idea
Here are examples of the many
projects Westinghouse has
co-sponsored through the
company’s Science & Technology
Department or its operating units.

At the Ohio State University: Researchers are
developing an in-core power deposition and fuel
thermal environment monitor; a nuclear reactor
power monitor using silicon carbide semiconductor
radiation detectors; and a silicon carbide detector as
a power monitor for very high temperature environments.
At the Pennsylvania State University: A project is
examining the fundamental mechanisms of corrosion of advanced light water reactor fuel cladding
alloys at high burnup. The work focused on unique
characterization experiments performed at Argonne
National Laboratory’s synchrotron radiation facility,
the Advanced Photon Source.
A subsequent program on
advanced corrosion resistant zirconium alloys for high burnup
and generation IV reactor applications includes participants from
Korea as well as the University of
Michigan.

Teaching reactor at
Penn State University.

At the Massachusetts Institute of Technology:
Researchers are developing annular fuel for ultrauprates - of about 50 percent - for both current and
future nuclear plants. Annular fuel allows a much
higher energy production rate in the same size core.
At the University of Wisconsin: Investigators are
looking at several different technologies for putting
integral fuel burnable absorbers on the outside of
fuel rods instead of the inside.
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At the University of South Carolina: Work is
ongoing on a process to generate hydrogen using
heat and electricity from the Pebble Bed Modular
Reactor by enhancing the efficiency of the electrolysis procedure.

At the University of Arizona:
Looking into space applications,
work is anticipated with the
Jet Propulsion Laboratory to
investigate radiation-hard, hightemperature neutron detectors for
monitoring neutron flux for the
startup and control of the Jovian
Icy Moons Orbiter (JIMO)
reactor.

These are just a few of a great many examples; the
following pages highlight others. The point is: the
world’s universities are finding innovative ways to
improve your plant operations. And, they are anticipating your needs well into the future.
More: John Goossen
goosseje@westinghouse.com
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IT’S THE REAL THING,

VIRTUALLY
Watch Your Step. In the CAVE™,
full-scale, computer-generated
images completely surround you.
You’re “in” the plant. This includes
perspectives in four dimensions; you
move through both space and time.
The system responds to voice
commands and tracks your eye
movements to adjust the images to
your point of view. Special, liquid
crystal display shutter glasses give
you a three-dimensional experience.
You “move” freely and intuitively
within the virtual environment using
a mouse-like device called a wand.

estinghouse has partnered with the
Pennsylvania State University to use
immersive projection technology – a
form of virtual reality – to help design future power
plants. The creation of this virtual world, funded
by the U.S. Department of Energy’s Nuclear
Energy Research Initiative, allows researchers to
simulate activities inside a power plant and to actively evaluate changes.

W

For example: In a small, 10 by 10 by 9 foot room,
there is a “virtual” full-scale mockup of a room in
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Sometimes you just have to be there. In a
special room at Penn State’s Applied
Research Lab, design engineers and tradespeople journey into a virtual reality world to
reduce construction and maintenance costs of
the next generation of nuclear power plants …
before they are built.

the auxiliary building of a Westinghouse AP1000
nuclear plant. You can walk through the computergenerated room, interact with the systems, simulate
maintenance tasks, or decide what to put where.
This is a practical, economic way of performing
orientations, design reviews, and layout ergonomic
studies.
The AP1000
The Westinghouse AP1000, which recently received
Final Design Approval from the U.S. Nuclear
Regulatory Commission, uses natural, passive forces
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such as gravity and normal patterns of circulation to
protect the reactor. This reliance on passive systems
has greatly simplified the overall design of the plant;
and makes the plant inherently safer.
One of the most striking features of the AP1000 is
that it will be constructed using prefabricated modules, built off-site in shipyards and large-scale manufacturing facilities. The modules will then be
transported to the construction site for assembly.
This will dramatically reduce construction time, and
costs. Construction time, from first concrete to
commercial operations, is three-and-a-half years.
Solving a Rubics Cube
At the site, the plant is assembled by lifting the
modules with a crane and fitting them into place
through the open roof. The two primary concerns
are to place the modules in the right order or
sequence and to make certain the elements “connect” properly. Until now, developing the best
installation schedule was just as much an art as a
science.
One of the uses of the virtual mockup at Penn State
was to identify construction issues and find opportunities for scheduling parallel activities, thereby
optimizing the construction schedule.

Virtual Lincoln Logs. Color is used to track progress in
assembling construction modules in one of the AP1000 auxiliary
rooms. Researchers have created three versions of each
component, each in a different color. Gray is used as a
placeholder, to show the position of equipment or reserve space
prior to the installation. Red shows the object as it is being
installed. Finally, the full-color version indicates that the piece
has been installed. Typically, the gray models are not used,
allowing users to start with a "clean slate" and watch the room
being built up around them.

Cooling Off a Hot Job. The virtual
mockup has been used to perform a
number of maintenance studies. For
instance, a weld location for a pipe
was changed when it was
discovered that in the original
design there wasn’t enough room to
weld fully around the pipe. In
another case shown here, a Penn
State researcher created a real-time
dosimeter simulation that works
with the room. Based on where the
person is virtually in the room, the
dosimeter gives different readings.
So, operators can try many different
methods of performing a
maintenance task until they find the
way that has the lowest radiation
dosage.
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Plant engineers, designers and trades people can
interactively create installation sequences in the virtual reality environment. Using the virtual mockup,
the designer and contractor can, together, evaluate a
step-by-step installation sequence for the modules
and piping assemblies for completeness, feasibility
and the time it takes.
The full-scale virtual mockup of a room in the auxiliary building provides a good example. The room
contains a number of construction modules and
assemblies consisting of piping from 10 different
fluid systems.
Two teams consisting of experienced construction
superintendents were provided with threedimensional blueprints of the modules, assemblies,
and makeup pieces of the room. The teams developed construction plans that included an assembly
schedule and a list of potential conflicts and opportunities for improvement. This is the way it’s
usually done. The plans were then sent to Penn
State and displayed in the CAVE™.
There, when the teams subsequently were
“immersed” in their schedules, they quickly –
within an hour – found additional places where
parallel activities could be performed, as well as
places where the schedule they had developed could
be further improved. They were able to walk the
walk, so to speak.

From the Virtual to the Real
Here’s the art and science of it. The two construction sequences developed using CAD drawings and
“best-guesses” based on experience required 48
days and 53 days to assemble the room. However,
the time for the final construction sequence developed using the interactive method, by “being virtually there,” was only 35 days. In other words, the
interactive method resulted in schedule savings of
27 percent and 33 percent, respectively.
Reducing construction time … which translates
directly into investment dollars … is just one of the
benefits of using this immersive form of virtual
reality to develop an optimized construction schedule. For example, experienced foremen or construction personnel can take part in the process. It can
help pinpoint temporary interferences, or installation paths, or workforce congestion between tradespeople. The large format display and animation can
help communicate the schedule to everyone
involved – designers, tradespeople, and foremen.
The end result is that optimizing the schedule and
communicating the work to everyone will help generate investor confidence in the ability to build the
plant, on time and within budget.
More: Jill Clelland
clellaja@westinghouse.com
Vaughn Whisker
whisker@psu.edu

Editors Note: This work has been supported by the U.S.
Department of Energy’s Nuclear Energy Research Initiative.
CAVE™, the Cave Automatic Virtual Environment, is a registered trademark of Fakespace Systems. Photos courtesy of
Penn State University.
Virtual Cave: Here's how it works. Full-scale immersive virtual
reality technology, or CAVE™ technology, provides threedimensional stereo images and simulations in actual one-to-one
scale (or other, if it’s more useful). The CAVE at Penn State
ARL's SEA Lab is a five-sided (4 walls and floor) room, 10 feet
by 10 feet by 9 feet. It is connected to a computer that controls
and coordinates projections onto the five surfaces to "immerse"
people within a virtual building, plant, car, submarine or other
space. Projectors behind the screens project alternating images
optimized for the left and right eyes, generating a threedimensional stereoscopic effect.
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PAGE 8

IRIS
AN INTERNATIONAL
COLLABORATION

he International Reactor Innovative and
Secure (IRIS) is an advanced,
light water reactor. The
approximately 335 MWe
reactor module is a
forward-looking
application of
proven LWR
technology
with the
core and
control
rods,
steam
generators,
pressurizer,
reactor
coolant
pumps,
control rod
drive
mechanisms
and related
components
integrated into a single
pressurized vessel.

T

International Reactor
IRIS is truly international. In 1999, the U.S.
Department of Energy selected Westinghouse,
the University of California at Berkeley, the
Massachusetts Institute of Technology (MIT) in
Cambridge, and the Polytechnic of Milan, Italy to
develop a low-to-medium power, modular lightwater Generation IV reactor. Currently, 21 organizations from 10 countries form the IRIS consortium, and more are interested in joining.
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Ever wonder how something got its name?
IRIS - the International Reactor Innovative
and Secure – is the result of the research and
development work of a great number of companies, organizations and universities worldwide. The name is perfect: the advanced reactor is international, innovative and secure.

Today, MIT in the United States, the Tokyo
Institute of Technology in Japan, the
University of Zagreb in Croatia, the
Polytechnics of Milan and
Turin as well as the
Universities of Pisa and
Rome in Italy are
full IRIS consortium members.
The University
of California
at Berkeley,
the
University
of
Tennessee,
Ohio State
University,
Iowa State
University,
and the
University of
Michigan are or
have been associated with IRIS
through work they perform on U.S. Department
of Energy-funded National
Energy Research Initiative (NERI)
projects.
Innovative and Secure … and Competitive
The modular IRIS light water reactor employs new
engineering to implement attractive and innovative
design features that allow unparalleled safety characteristics, while providing simpler and less costly
solutions. Still, by using proven light water technology, the reactor can be built and begin generating
electricity early in the next decade.
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IRIS’ modularity allows power in the range from
hundreds to several thousands of megawatts,
depending on the needs of the marketplace, and
thus makes IRIS deployable in many markets
throughout the world.
Here is the basic idea:
All major primary system components are located
in the integral reactor vessel. Hot coolant rising
from the reactor core to the top of the riser is
pumped downward through the steam generator
annulus by internal pumps. A low-pressure-drop
core and the integral vessel permit low-head
pumps and ensure a high fraction of natural
circulation. The reactor core has a target life of
three-to-four or eight years, depending on whether
current fuel technology is employed or if fuel with
higher fissile enrichment is used.
IRIS’ integral configuration physically eliminates
the possibility of some potential accidents (for
example, the large loss of coolant following a large
coolant pipe break, since there are no large coolant
pipes connected to the vessel); while for the
remaining accidents it decreases the probability of
their occurrence and lessens the consequences if
an accident occurs. Perhaps the most innovative
feature in regard to the IRIS safety-by-design™
philosophy is its unique handling of small-tomedium loss-of-coolant accidents through
the adoption of small, high-design-pressure
spherical containment interacting with the
integral vessel to keep the core covered
without the need for coolant safety injection.
It should be added that estimates of both construction costs and costs of electricity generation
indicate that IRIS is competitive with other
nuclear and non-nuclear power plants.

University involvement
brings fresh ideas
and a level of detailed analyses
that would not be possible
in an industry environment

WESTINGHOUSE WORLD VIEW

IRIS schematic

University Involvement
IRIS is the only commercial reactor where universities have been an integral part of the development team and have directly contributed to
shaping the reactor’s design. For example:
• The Polytechnic of Milan is a co-inventor with
Westinghouse of the patent on the containment
design and has contributed throughout the
whole design.
• MIT has made it possible to extend the maintenance intervals for IRIS from the 18-24 months
in present reactors to 48 months in IRIS.
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• The University of Zagreb has performed the
safety analyses simulations that are the basis for
the ongoing pre-application licensing of IRIS
with the U.S. Nuclear Regulatory Commission.
• The Tokyo Institute of Technology performed
the first PRA analyses.
• The Polytechnic of Turin has done the initial
work for eventually being able to license IRIS
without the requirement for emergency response
planning.
• The University of Pisa participated in core design
and is now performing severe accident analyses
to demonstrate how “secure” IRIS will be, even
under the most extreme and improbable
conditions.
• The University of Rome is evaluating occupational doses to show that the IRIS design intrinsically
reduces workers’ exposure.
• Several universities involved in NERI programs
performed IRIS-related investigations: on core
neutronics at the University of California at

Berkeley; on modularization at the University of
Tennessee; on advanced in-core flux monitors at
Ohio State University; on on-line monitoring of
integral components at Iowa State University; and
on advanced control algorithms at the University
of Michigan.
Other universities in Lithuania and Brazil will participate soon as the design of IRIS approaches realization.
Equally important, university involvement brings
fresh ideas and a level of detailed analyses that
would not be possible in an industry environment.
This includes work focused on potential future
updates, and mid-term and long-term innovations.
In short, IRIS would not be IRIS without the significant contributions from universities.
More: Mario Carelli
CarellMD@westinghouse.com

Student Participation in IRIS-Related Research
Undergraduate

Graduate

Doctorate

Polytechnic of Milan

1

25

6

Massachusetts Institute of Technology

1

4

1

3

4

Tokyo Institute of Technology
University of Pisa

26

4

1

University of Zagreb

3

1

3

Polytechnic of Turin

1

University of Rome

1

University of California at Berkeley

2

University of Tennessee

1

Ohio State University
University of Michigan
Total (9/30/04)

1

4
4

6

2

38

51

1
17

One of the benefits of university research is that it permits students to participate in the
development of an actual commercial reactor and exposes them to real-life engineering problems.
To date, upwards of 100 students have participated in research on IRIS-related projects; with
almost two-thirds preparing graduate theses. Universities (students and professors) have
authored or co-authored, together with the IRIS industrial partners, over 50 papers and articles.
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A COUNTRY PERSPECTIVE:

NUCLEAR
RESEARCH
IN SWEDEN
he nuclear debate is an important topic
in many European countries, including
Sweden. In most cases: It is largely a
political issue. The public in most countries favors
the use of nuclear as a critical part of a diverse
energy mix.

T

In a recent poll in Sweden, 77 percent of the population of the country favors continued use of nuclear
power; citing that there has been no reduction in
electricity consumption, nor is there any energy
alternative on the immediate horizon. Clearly,
nuclear research remains vital to the country’s
economic future even as the debate continues.
Funding Research and People
Nuclear power flourished in Sweden despite the
fact that, until about 10 years ago, there were virtually no public monies made available for nuclear
research.

Since Oskarshamn 1 began commercial operation in early 1972, Sweden has relied heavily
on nuclear energy. Today, nearly one-half of
the country’s electricity is generated by 11
nuclear reactors. The success of Sweden’s
nuclear program is typical of most nations; it
has in large measure been the result of a close
collaboration among government, industry and
universities.

It was at that time that Swedish utilities,
Westinghouse and the Swedish Nuclear Power
Inspectorate entered into a joint agreement to
support university research in areas critically
important to the country’s nuclear industry.
There was a related concern. Interest in the nuclear
professions also appeared to be on the decline. The
number of engineering graduates in the Swedish
nuclear program dropped 80 percent between 1998
and 2000. There was concern as to where the next
generation of nuclear engineers and scientists would
come from to support the industry as current workers retired.
It was for this reason that, in January 2002, the joint
funding agreement was revised to include support
for professors and education at three Swedish

Nearly 50 percent of Sweden’s electrical energy is supplied by nuclear generation.

WESTINGHOUSE WORLD VIEW
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Editor’s Note: The Swedish Center for Nuclear Technology is
sponsored by the nuclear industry and the Swedish Nuclear
Power Inspectorate. Its aim is to contribute toward maintaining and developing competence in nuclear technology in
Sweden. Westinghouse currently provides 20 percent of the
funding for the Center.

universities. Today, half of the group’s funding is
for research projects and half is for education,
which includes support for several professors.
Support for professors and education at the master’s
level is provided to the Royal Institute of
Technology in Stockholm, Chalmers in
Gothenburgh and Uppsala University.
All Swedish universities can apply for support of
research projects. However, the majority of the
research projects are carried out at the Royal
Institute and Chalmers, where Nuclear Centers
have been established to take advantage of synergies
among several initiatives and maximize the value of
the funding.
Research for Today and Tomorrow
Proposals for research projects are initially prepared
by individual universities and submitted to a review
board that consists of one member from each of the
contributing organizations. Each contributing
organization has also designated teams for each of
the research projects; these teams follow up on the
results and introduce them into their organizations.
As the Swedish nuclear industry moves ahead in the
coming years, it will continue to rely on such
invaluable research work performed at its nation’s
universities. This is typical of the collaborative
work being done around the world.

More: Nils-Olov Jonsson
nils-olov.jonsson@se.westinghouse.com

Here is a sample of research work
currently under way at Swedish universities
IN REACTOR PHYSICS: Researchers are developing an innovative method to conduct reactivity
measurements during core loading; investigating
neutron sources in sub-critical media; and examining advanced analysis methods for non-stationary
processes in reactor cores.
IN REACTOR TECHNOLOGY: Work is ongoing to
determine the thermal power in fuel rods; use
intelligent computing methods for flow measurements and two-phase diagnostics; measure and
analyze dry-out and film thickness in a tube with
various axial power distributions; and develop
mechanistic models of dry-out in fuel assemblies.
IN REACTOR SAFETY: Researchers are investigating the distribution of hydrogen and steam during
severe accidents, focusing particularly on the
effects of stratification and condensation.
IN MATERIALS SCIENCE: Projects include an
investigation of radiation damage on materials; the
development of a thermodynamic database for
Zircaloy; and the modeling of radiation damage in
stainless steel alloys.
IN FRACTURE MECHANICS, NON-DESTRUCTIVE
TESTING, CHEMISTRY AND HUMAN FACTORS:
Researchers are developing models for micromechanical cleavage fractures in steel vessels; finding ways to detect stress-corrosion cracks through
the non-linear scattering of ultrasonic waves; using
impedance spectroscopy for the in-situ determination of the oxidation kinetics of Zircaloy; and analyzing safety cultures in organizations operating
and maintaining nuclear power plants.
For details on these and other research projects:
www.nuclear-tech-centre.org.

WESTINGHOUSE WORLD VIEW

PAGE 13

AP1000 RECEIVES FINAL
DESIGN APPROVAL
he U.S. Nuclear
Regulatory Commission
(NRC) has granted Final
Design Approval (FDA) to the
Westinghouse AP1000 standard
nuclear plant design.

T

The Westinghouse AP1000 is
the first Generation III+
reactor to receive FDA from the
NRC. Generation III advanced
light water reactors were those
developed in the 1990s. Final
Design Approval clears the way
to begin selling the 1100 MWe
design internationally. The
AP1000 has received strong
interest from potential
customers in Asia, Europe
and the United States.
Marilyn Kray, President of
NuStart, the consortium of
nine utilities working with the
U.S. Department of Energy to
test the NRC’s process for
obtaining a Construction and
Operating License (COL) for
new plants, said FDA is the
most recent in a series of
positive events that could
facilitate new construction in
the United States. She noted
that, “The AP1000 is one of
two technologies NuStart has
identified as having high
potential for construction
in the United States.”
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AP1000

NuStart intends to
submit its COL
application in
2008, and expects
a decision by the
NRC sometime
in 2010. Once
the COL is obtained,
any combination of
NuStart’s member companies
could use the COL should they
decide to build a new plant.
The AP1000’s FDA also has
immediate implications in
markets outside of the U.S. An
FDA from the NRC is usually
required by plant buyers in
other nations seeking bids for
new nuclear plants. The
Company will now be able, for
example, to offer the AP1000
for forthcoming requests from
the People’s Republic of China.
Simplicity is the key to the
AP1000’s excellent safety and
economic characteristics. The
AP1000 contains significantly
fewer pumps, piping, valves and
cables, so there are fewer items
to install, inspect and maintain
than in a traditional plant.
From a safety perspective, the
plant relies on naturally
occurring phenomena such as
gravity, natural circulation and

condensation, guaranteeing a
safe shutdown of the plant even
in the highly unlikely event of
an accident.
Constructing the plant in
modules (see article on page 6)
will reduce construction time to
about 36 months from the time
concrete is first poured until
the time fuel is loaded into the
core. This greatly reduces the
amount of time investment
capital will be tied up before the
plant actually begins to generate
electricity.
The projected cost for the
AP1000 will be between $1,000
and $1,200 per kilowatt after
the first plants have been built.
This makes the AP1000 costcompetitive with both coal and
gas-fired plants, at today’s fuel
costs.
More: Ed Cummins
cumminwe@westinghouse.com
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ACCURATELY MODELING REACTOR CONDITIONS
analysis package with the
following objectives:

y accurately modeling
conditions in the reactor
core, core analysis tools help
optimize fuel cycle costs,
establish operating conditions
within pre-established
operating and safety limits, and
support operators with fast and
reliable predictive tools.

B

• improve the accuracy of the
core predictions by applying
more robust theoretical
methods;
• improve the efficiency of the
core designer tasks by focusing on the user’s needs; and

There are two basic tools: a lattice code, which models a section of a fuel assembly in great
detail; and a core simulator,
which models both the neutronics and the thermalhydraulics of the entire core.
The lattice code provides the
“cell data” to the core simulator. These data describe a fuel
assembly section’s neutronics
characteristics and represent a
significant reduction in a specific problem’s complexity. The
greater the accuracy and reliability of these data, the better
the overall quality of the core
simulator predictions will be.

• develop a cell data representation general enough to be
used in any light water reactor (PWR, BWR, or VVER)
and over the whole range of
core conditions.
NEXUS is an advanced software package for the generation
of cell data. ANC9.0 and
POLCA7 are Westinghouse’s
enhanced PWR and BWR core
simulators using the new cell
data representation. In this
representation, a large number
of lattice calculations are performed in advance for a representative set of all the possible
conditions to which a specific
fuel assembly segment will be
subjected. This is, basically, the
current standard approach in
the industry. What makes this
representation special is its for-

Westinghouse, with Mitsubishi
Heavy Industries and the
Korean Nuclear Fuel Company,
has embarked on a major
modernization of its core

mulation, which relies solely on
physical parameters and
extremely detailed tracking of
the different isotopes present
during the bundle depletion.
Such rigor leads to a robust formulation that can be applied to
any LWR fuel under virtually
any imaginable operating condition.
At the heart of the NEXUS
system are two lattice codes:
• PARAGON for PWR
applications
• PHOENIX–4 for BWR
applications
Westinghouse enhanced core
simulators (ANC9.0 and
POLCA7) utilize the new cell
data representation. The same
simulators will be available for
BEACON and CMS,
Westinghouse’s core monitoring
systems. The new code packages are easier to use and
reduce the engineering effort
while increasing the accuracy of
core predictions.
More: Juan Casal
juan.casal@se.westinghouse.com

NEXRun
Shared Data
Lattice Code
Input Data
NEXPre

Lattice Code
Output Data
PARAGON

Cell Data
NEXLink

ANC9

User Input Data
Components and overall data flow. The system includes a driver (NEXRun),
a pre-processor (NEXPre), and a link code (NEXLink).

WESTINGHOUSE WORLD VIEW

PAGE 15

PROJECT UPDATE
REDUCING WELD DEFECTS

he hallmark of
Westinghouse PCI Energy
Services’ (PCI’s) value
proposition for its remote
machine welding services is
“first-time” flawless welding.
However, the ultimate value of
machine welding to the
customer is diminished if a
weld defect is discovered.
Extra work hours are needed
to repair the weld, and then it
has to be re-examined. These
added steps may affect cost,
outage schedules and dose
rates.

T

For this reason, PCI initiated
a Customer 1st project to
dramatically reduce weld
defects. The project
complemented an existing
PCI project called TOPP
(Thermal Operations
Performance Program), which
dealt with “just do it” projects
that could be implemented
quickly.

system, manual versus
automatic welds, the manhours needed for repairs, and
the various weld positions.
The data are being analyzed to
determine where PCI should
focus its greatest attention.
The main types of defects were
porosity and lack of fusion.
The technique of twoproportion testing has shown
that the orientation of the
piping was a key contributing
factor. Analyses also showed
that for projects with the most
weld defects, the welders had
significantly fewer training
hours and/or the weld process
parameters had not been as
fully developed as for projects
without defects. These issues
are being addressed and the
improvements are being
implemented into PCI’s Field
Project Welding Process.

Together, the work of the
Customer 1st and TOPP
teams has already positively
affected performance at the
steam generator replacement
project (page 25) at Doel in
Belgium, the steam extraction
project at Salem in New Jersey,
and the fuel canister project at
Palo Verde in Arizona.
Editor’s Note: The next phase of this
Customer 1st project, scheduled for
completion in November 2004, is to
implement the changes. This is being
done during the fall 2004 outage season and will be reported in the next
issue of World View.
More: Mike Okolita
okolitmt@pci.westinghouse.com

Vertical and
horizontal piping
is more likely to
produce groove
weld defects.
V

The Reduction of Weld
Defects Project uses
Six-Sigma, Lean, Human
Performance and Behavioral
Differentiation tools to isolate
variables leading to potential
weld defects. A
Project Team:
weld trending
Nuclear Services
log of all PCI
Dave Balas
welding projects
Mike Burke
was established
Don Clark
to identify the
Paul Evans
number and
John Harkaway
types of defects,
Steve Mondrowski
the base and
Bruce Newton
filler material
John Norris
involved, the
Mike Okolita
argon delivery
Frankie Price

45 degrees +/5 degrees

H

Machine Gas
Tungsten Arc
Welding with the
PCI “Eclipse”remote
vision technology.

Dan Trombola
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SHOPPING FOR BOTH PARTS AND MOTORS ON-LINE
estinghouse’s Repair,
Replacement and
Automation Services unit has
added standard, non-safetyrelated commercial motors to
the broad range of products
that can be ordered directly via
the Company’s “Rapid
EIDMS” replacement parts
website. EIDMS, the
Equipment Identification and
Data Management System, is
an electronic catalog of more
than 95,000 parts.

W

The addition of the motors is
the result of a joint distribution

agreement between
Westinghouse and vendor
TECO-Westinghouse Motor
Company. Previously,
Westinghouse customers were
required to purchase these
products directly from vendor
distributors.
Now, while customers are
ordering safety-related motors
and parts from Westinghouse
using the Rapid EIDMS
website, they can also order
their commercial Balance of
Plant (BOP) motors. Offering
customers more products and

services to meet their BOP
needs is just the beginning of
the Company’s direction toward
one-stop shopping.
Currently, Westinghouse is
offering two models of AC,
three-phase, T-frame motors,
with approximately 120
different ratings. These motors
are standard stocked items
available for rapid shipment
from warehouses throughout
the world. Westinghouse plans
to soon expand its product
portfolio to include other
commercial motor types.

More: For questions on replacement parts or part repairs, or to contact
your nuclear parts specialist: www.RRAS.westinghousenuclear.com
For brochures of parts currently featured on EIDMS:
http://www.tecowestinghouse.com/PDF/Max-E2PremEff(05.03).pdf
http://www.tecowestinghouse.com/PDF/Prem_Eff_ODP(05.03).pdf.

Westinghouse’s Repair and
Replacement Parts Center provides
replacement parts, factory repairs,
and services, including:
• Electro-mechanical products and
services, such as breakers, valves,
miscellaneous electrical parts,
transformers and relays;
• Factory services, including breaker
refurbishments, qualification
testing, commercial dedication
services and component
upgrades;
• Vintage instrumentation-andcontrol products and services,
including obsolescence
management and refurbishment;
and
• Pump and motor replacement
parts, factory services and
component upgrades for large
and small motors.
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OUTAGE SERVICES
AT SEABROOK
estinghouse will
provide outage services
at FPL Energy’s Seabrook
nuclear power plant, an 1155
MWe pressurized water
reactor in New Hampshire.
The six-year, four-outage
contract covers steam
generator and reactor coolant
pump services, a reactor
vessel 10-year, in-service
inspection, split pin
replacement, reactor vessel
head penetration inspections,
and in-service/flow
accelerated corrosion
inspection services.

W

Westinghouse will perform
the first outage services work
for FPL Energy’s Seabrook
Station in the spring of 2005.

STEAM GENERATOR ASSET MANAGEMENT AT WOLF CREEK
he Wolf Creek Nuclear Operating Corporation and
Westinghouse are working together on a broad-based asset
management program covering the four steam generators at the Wolf
Creek nuclear power plant in Kansas.

T

This management approach anticipates future actions and
contingencies for the remainder of the steam generators’ licensed life.
The program relies on diagnostics and the trending and analysis of
chemistry, operational, and inspection data to predict future
operational parameters and implement actions to improve steam
generator performance.
The program provides the field services, engineering analyses,
diagnostic activities and chemistry consultation required to keep the
Wolf Creek plant operating efficiently. A joint Wolf CreekWestinghouse team is developing a long-term management plan or
road-map to cost effectively maximize safe steam generator
performance, life and availability. This plan is revised periodically to
incorporate new developments, lessons learned and industry
experience. It encompasses all plant activities that can affect steam
generator operation.

More: Pat McDonough
mcdonopj@westinghouse.com

A primary benefit of an asset management program is that it lessens
the uncertainty in future steam generator maintenance costs by
predicting future steam generator performance and outage activities.
In effect, cost-benefit analyses of all steam generator activities
minimize total life-cycle costs.

PEGASYS AT PALO VERDE

More: Pat McDonough
mcdonopj@westinghouse.com

he first U.S. deployment
of the PegasysTM robotic
system was during the
recently completed Palo Verde
Unit 3 steam generator
inspection program in
Arizona. Single, dual and
quad guide tube fixtures were
used for bobbin, straight
length and U-bend rotating
probe inspections. Significant
dose reductions were realized
for set-up, installation and
removal – compared to
conventional robots.

T

Wolf Creek nuclear power plant

More: Lyman Petrosky
petroslj@westinghouse.com
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THE GROWING USE OF PEGASYS IN EUROPE
Pegasys is a lightweight inspection robot that uses tubewalking technology. It can be quickly installed and is simple
to use, with only a small number of components and cabling
interconnections. Pegasys is small enough that two robots
can be used in each plenum to perform ultra-fast inspections.
Pegasys complements Westinghouse’s fleet of robotic systems
including ROSA IIITM, Genesis 2000, and the BETA arm, used
specifically in France.

n less than two years after it
was first introduced in the
U.S., PegasysTM has now found
increased application within the
European nuclear industry and
its use on the Continent is
anticipated to grow dramatically
in the coming years. Despite
the newness of the system, the
robot has performed flawlessly
during seven outages at
European utilities since August
2003.

I

Pegasys is a small robot used for
eddy current inspections, smallscale plugging, in-situ leak
testing and other nondestructive examinations.
In August 2003, shortly after
qualification for inspections in
Germany, Pegasys performed
steam generator eddy current
inspections at EnBW’s
Obrigheim PWR nuclear plant.
Since then, the small inspection
robot has been used on six
additional applications in
Germany. This includes:
• The first plugging service at
E.ON’s Grafenrheinfeld
PWR, after qualification for
plugging in Germany in
March 2004.
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• Steam generator eddy current
inspections at RWE Energie’s
Biblis B PWR plant and at
E.ON’s Brokdorf PWR. At
Brokdorf, two steam generators were examined in parallel
using four Pegasys robots.
• Eddy current inspections at
EnBW’s Unit 2 PWR nuclear
plant in Philippsburg.
Elsewhere in Europe, two
Pegasys robots were used in
parallel to perform horizontal
steam generator eddy current
inspections at Electrabel’s Doel
Unit 2 PWR in Belgium.
The use of Pegasys in Europe is
expected to expand even more
dramatically when Pegasys is
qualified for use in France.
Qualification for eddy current
inspections in that country is
scheduled for December 2004
and for plugging for September
2005.

In anticipation of the expected
growth in applications for these
small robots, Westinghouse is
manufacturing 15 more units
specifically for use in Europe.
More: Lyman Petrosky
petroslj@westinghouse.com
For a video of Pegasys:
Carol Stock
stockca@westinghouse.com

Editor’s Note: For anyone
who’s curious: Pegasus, the
mythical flying horse of
Greek mythology, had many
adventures traveling the
world, too. For instance, he
helped the hero Persius
rescue the beautiful
Andromeda from a sea
monster. On another
occasion, his hoof
accidentally kicked to life the
fountain of the Muses …
giving birth to song and
dance and poetry.
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PROJECT UPDATE
COMPLEX GEOMETRY PART MACHINING CELL

he process for fabricating control element
drive mechanisms (CEDMs) at the
Westinghouse Newington, New Hampshire,
manufacturing facility must increase production
by 370 percent. This has become necessary
because of the dramatic increase in reactor
vessel head replacements. Capacity has to be
significantly increased to meet required cycle
times and throughput for deliveries beginning
in 2005.

T

A new multi-tasking twin-spindle turning center
machine, called the STW-40, has been developed
to do the job. A single machine, with 11 axes and
40 cutting tools, provides one-hit machining of
complex components
Kaizen Event Core Team
Manufacturing Processes:
requiring turning and
Gary J. Healy
milling. The STW-40
Jim Wyble
combines two-spindle and
Information Flow:
three-turret technology;
Donna Rogosky
this is the first use of this
Rick Turk
technology in the world.
Materials and Quality:
The STW-40 replaces a
Ron Calkins
Melissa Rood
number of machining
Extended
Team
centers to reduce machine
(Newington)
cycle times on four
Mark Coburn
different part families an
Jim Dunn
average of 85.6 percent.
John Hodgdon
In a parallel initiative:
During a Kaizen event
dedicated to quickly
implementing ways to
alleviate process

bottlenecks, the team developed a visual
identification system that reduces wait times by
25 percent. The visual identification system has a
dual purpose: 1) It visually displays the next step
in the process throughout the business unit, and
2) it identifies each project by customer.
Customers can readily identify component parts
during the fabrication process, and achieve a
degree of ownership from the beginning steps of
manufacturing to a completed assembly ready for
shipment.
More: Gary J. Healy
gary.j.healy@us.westinghouse.com

Kevin Hogan
Mel Leger
Ken Mayer
Robert Nelson
John Roberts
William Walsh

STW-40 CNC Mill/Turn Machining Center
A unique identification system tracks
components throughout the fabrication
process to dramatically reduce in-process
wait times and help customers quickly
identify the status of their order.
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DOUBLING UP ON INSPECTIONS SAVES CRITICAL PATH TIME
he Double Up Inspection
ToolTM (DUITTM) is a new
in-vessel visual inspection
device for boiling water
reactors. It dramatically reduces
critical path time by performing
visual inspections in parallel
with fuel movement and reactor
maintenance activities.

T

Typical inspection programs
consist of 300 to 600
inspections requiring three to
five days to complete. If these
inspections are performed “in
the background” while
operators are using refueling
and auxiliary platforms for
other outage activities, days can
be cut from the critical path
refueling schedule. Inspections
can start earlier in the outage,
immediately after reactor

disassembly, and continue (if
necessary) up to the start of
reactor reassembly.
In fact, the first time the DUIT
was deployed, it saved nearly
three days in critical path time
by performing more than 300
inspections in parallel with fuel
movement and reactor
maintenance.
The DUIT can also work in
parallel with the WesDyne
WIRES™ Shroud ultrasonic
inspection equipment for both
visual and ultrasonic
examinations of vessel
components. This is offered as
a standalone service as well as
being integrated into the scope
of the refueling outage work.

In addition to the schedule
savings, the DUIT requires
only two technicians to operate
and a smaller total crew size for
24-hour coverage than
competing methods, resulting
in labor, cost and ALARA
savings.
More: Jim Ford
guy.j.ford@us.westinghouse.com
Warren Alford
alfordjw@westinghouse.com

The DUIT inspection system consists of a remotely controlled robotic
camera, a 360-degree track installed on the core shroud flange, and an
operator console. It operates through a complete 360-degree range of
motion and a vertical span of more than 30 feet to reach hundreds of
reactor internals inspection points.
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KEEPING UP TO DATE
Customers tour Waltz Mill, a Westinghouse
facility in Madison, Pennsylvania, during the
Refueling Workshop.

• Brian O’Grady, vice president
of operations support at
Entergy, headquartered in
New York, discussed the utility’s model for aligning their
vision, values, metrics, expectations and communications.

everal workshops are hosted
by Westinghouse each year
to provide a forum for plant
operators and vendors to share
experiences and best practices.

Westinghouse, Master-Lee and
a number of customers
presented updates on technical
issues facing the industry.
Among the highlights:

Refueling
The annual Westinghouse
Refueling Workshop in July
was, for the first time,
combined with Master-Lee
Energy Services Corporation,
as part of the teaming
agreement between the two
companies. Customers and
associates attended from the
U. S., Australia, Canada,
England, Slovenia and Sweden.

• Lew Meyers, chief operating
officer at FirstEnergy, headquartered in Pennsylvania,
updated the group on the
Davis-Besse plant recovery
strategy and lessons they’ve
learned.

S

• Tom Cosgrove, director of
nuclear engineering/projects
at FirstEnergy, discussed
strategies to improve outage
durations at the Beaver Valley
power plant near Pittsburgh,
Pennsylvania.

REPLACEMENT STEAM GENERATORS FOR DIABLO CANYON
estinghouse will supply eight replacement steam generators to
Pacific Gas & Electric’s Diablo Canyon Nuclear Power Plant
Units 1 and 2 in California. The Diablo Canyon plant is located in
San Luis Obispo County and provides electricity for more than two
million northern and central Californians.

W

More: George Hritz
hritzga@westinghouse.com
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Several companies displayed
products and services. There
were breakout sessions on fuel
handling, reactor head
disassembly/reassembly and incore instrumentation thimble
growth.
Steam Generators
The annual Steam Generator
Workshop in January 2004
focused on primary and
secondary services. The theme
of this year’s workshop was
“Doing More with Less.”
Several presentations and
breakout sessions suggested
ways to improve radiation best
practices and implement
industry guidelines.
Doug Hansen, of Arizona
Public Service, presented
information on the steam
generator replacement at Palo
Verde. Westinghouse and
R. Brooks Associates provided
exhibits on PegasysTM,
ultrasonic energy cleaning,
chemical cleaning and scale
profiling.
More: For technical presentations, or
videos on Pegasys or ultrasonic
energy cleaning:
Carol Stock
stockca@westinghouse.com
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SCALE PROFILING ENHANCES STEAM GENERATOR PERFORMANCE
team generator secondaryside tube deposits can
degrade steam generator
performance by inhibiting heat
transfer across the tubes. This
can affect megawatt generation
and could well result in lost
revenue.

S

minimize costs and critical path
time, the low frequency bobbin
eddy current data that provides
the basis for the Westinghouse
profiling is acquired during a
normal outage inspection and
then analyzed off-line.

For steam generators with
quatrefoil or trefoil tube
support plates, scale deposits
can block the flow regions and
cause such operational concerns
as steam generator water level
oscillation. Secondary-side
deposits also contribute to tube
degradation by providing
regions where contaminants can
concentrate.

The visuals show regions where
tube scale deposits have
accumulated within regions of
the steam generator. There are
views of the entire steam
generator as well as crosssectional illustrations of
particular regions. By
pinpointing areas of heaviest
deposits, maintenance activities
can then be specifically
targeted.

Scale Profiling
Scale profiling provides a
comprehensive threedimensional view of the
distribution and location of
secondary-side deposits within
the steam generator. To

Scale profiling is the only
method that provides actual
data showing the scale deposit
condition of the entire free span
in one picture or view and is
also the only way to assess the
scale conditions of steam

generators with triangular pitch
tube bundles.
Developing Management
Strategies
Several utilities are currently
using scale profiling to support
their decisions for secondaryside outage services such as
optimization of cleaning
processes, evaluation of the
effectiveness of these cleaning
processes, and assessment of
deposit control effectiveness
including chemistry program
changes. Scale profiling deposit
distribution visuals are also
being used to enhance future
visual inspection planning by
identifying specific regions of
interest within the steam
generator for visual inspection.
More: Susan Wozniak
wozniasm@westinghouse.com

Scale profiling technology
can be used on all
steam generator designs
including Westinghouse,
B&W, and Combustion
Engineering.
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HIGH-PERFORMANCE BWR CONTROL RODS
LICENSED FOR U.S.
new, high performance BWR control rod (CR 99)
has been licensed by the U.S. Nuclear Regulatory
Commission (NRC) for use in U.S. reactors. The
control rod, fabricated at the Westinghouse facility in
Västerås, Sweden, is now approved for use in BWR
plants in Sweden, Finland, Germany, Switzerland and
the United States.

A

Approval by the NRC is an important milestone;
there is a significant demand for high-performance
BWR control rods in the United States. In fact,
already more than 40 of the new CR 99 control rods
have been ordered for a U.S. utility.
To meet anticipated demand due to past orders
as well as expected business in the U.S., major
investments are under way in control rod
manufacturing at the Västerås facility. This
includes a new milling machine and a Customer 1st
project to significantly increase productivity.
More: Björn Rebensdorff
bjorn.rebensdorff@se.westinghouse.com

FUEL FOR SWISS AND
BELGIAN REACTORS
estinghouse Sweden has received an order
for two more fuel reloads for the Leibstadt
nuclear plant in Switzerland. Delivery will be in
2006 and 2007. The 1115 MWe Leibstadt
BWR, located on the Rhine river across from
Germany, is the country’s largest and most
modern reactor. Westinghouse has delivered fuel
to this reactor since 1990.

W

The SVEA-96 Optima 2 is Westinghouse’s
leading fuel for BWR reactors. Since its
commercial introduction in 2002, more than
6,000 fuel assemblies have been sold.
More: Seppo Korhonen
Seppo.korhonen@se.westinghouse.com



Tractebel has also ordered two additional reloads
of fuel for the Tihange 2 PWR in Belgium.
This constitutes the tenth and eleventh reload
since the first delivery in 1994. The deliveries
will occur in 2006 and 2007.
More: Al Casadei
al.casadei@se.westinghouse.com

The CR 99 control rod won the George
Westinghouse Signature award, the
Company’s top honor for engineering
achievement. In the past, BWR control rods
were susceptible to stress corrosion cracking;
caused when the boron carbide absorber
material swelled, putting a strain on the
stainless steel blade wing. The CR 99 control
rod avoids this concern by using hot
isostatically pressed boron carbide pins.
In this case, the swelling as a function of
irradiation has been quantified and is
reproducible in a way that is not possible
with boron carbide powder. The blade wing
is, by design, not strained during the life of
the rod.
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ULCHIN UNIT 5 IN
COMMERCIAL OPERATION
lchin Unit 5, the seventh in
a series of Korean Standard
Nuclear Power Plants, was placed
into commercial operation in July
2004 by the Korea Hydro
Nuclear Power Company. The
unit was placed into commercial
operation after successfully
completing six months of testing
at power.

U

Steam generator is lowered into containment.

STEAM GENERATORS REPLACED AT DOEL 2
IN RECORD TIME
Westinghouse recently replaced the two steam generators at
Electrabel’s Doel Unit 2 PWR plant located on the Schelde river
near Antwerp, Belgium. The project established two world records:
The reactor coolant system critical path window was completed in
less than 15 days; and radiation exposure was kept to 11.4 REM,
one-third of the objective. A key safety metric was achieved: no
reportable injuries or accidents occurred.
The project brought together a team from four countries.
Westinghouse’s Nivelles Service Center in Belgium; PCI Energy
Services, a wholly owned U.S.-based subsidiary of Westinghouse;
and Tractebel Engineering teamed with several international
partners including Mammoet in the Netherlands, Uddcomb in
Sweden, and AEA Technology Engineering Services in the U.S.
Several technical innovations contributed to establishing the record.
The steam generator was replaced through the containment roof, a
first-ever in Europe, and required openings in both the concrete
containment and carbon steel spherical container.
A first-of-a-kind support platform installed inside containment
permitted work on both inner and outer containments to be
performed in parallel, resulting in both a safe work environment and
a significant savings in critical path time.
More: Luc Van Hulle
van-hulle-l@notes.westinghouse com
Timothy Grubbs
grubbstd@pci.westinghouse.com
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Ulchin Units 5 and 6, located on
the eastern coast of the Republic
of Korea, include a nuclear steam
supply system (NSSS) rated at
2825 megawatts thermal and a
turbine generator producing up
to 1050 megawatts electric (1000
MWe net to the grid).
Ulchin Unit 6 loaded fuel in
October 2004 and is expected to
complete all testing prior to
attaining commercial operation
by May 2005.
Ulchin 5 and 6 use the
Korean Standard Nuclear Plant
design, which is based on
the Westinghouse Standard
System 80® NSSS design.
Reactor coolant pumps and
reactor vessel internals for Ulchin
5 and 6 were manufactured at
the Westinghouse facility in
Newington, New Hampshire.
The digital plant protection
system was manufactured at the
Company’s New Britain,
Connecticut facility.
Ulchin 3 and 4, also based on the
Westinghouse Standard System
80® NSSS design, entered
service in the late 1990s.
More:

Edward Bracken
edward.j.bracken@
us.westinghouse.com
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HIGH SCHOOL FIRST TO USE NUCLEAR POWER CURRICULUM
in the next few years and will
need people to design and work
in those plants.

hysics students at Langley
High School in Pittsburgh,
Pennsylvania, will become the
first in the United States to use
a new curriculum from the U.S.
Department of Energy that
promotes nuclear energy.

P

The program, called “The
Harnessed Atom: a new
curriculum in nuclear science
and technology,” is designed to
teach students about energy
physics, atomic structure, power
plant design and operation, and
safety and environmental
protection. Although this
program is not currently part of
the Pittsburgh Public Schools
physics curriculum, Physics
teacher Ed Henke volunteered
to participate.

The hope is that the new
curriculum will encourage more
students to pursue careers in
nuclear engineering … a field
that is expected to grow. U.S.
federal energy officials are
touting nuclear energy as
“green” power and the nation’s
largest source of pollution-free
electricity. William Magwood,
director of the DOE’s Office of
Nuclear Energy, Science and
Technology, noted that utilities
are looking to build new plants

The initial response has been
positive. Thirteen students
attended the first two-week

program at the school; and
several seemed to seriously
consider nuclear engineering.
One commented that although
interested in aviation, the new
curriculum opened up new
possibilities … “that there
could be better fields to go
into.”
The program could be
expanded to other high schools
throughout the country if it
succeeds at Langley.
More: Rosalie Barsotti
barsotre@westinghouse.com

Editor’s note: Westinghouse is a
participant in this program as liaison
to the Pittsburgh Public Schools for
the DOE.

SPLIT PIN REPLACEMENT AT BYRON
estinghouse will replace the
guide tube support pins (split
pins) at Exelon’s Byron Unit 1 nuclear
power plant in Illinois during the
spring 2005 outage. Replacement of
the split pins with the much-improved
CW316 stainless steel pins greatly
reduces the potential for older split pin
failure due to primary water stress
corrosion cracking that could impact
plant operation and damage steam
generators.

W

Westinghouse will also provide other
major services during the outage,
including reactor vessel head and
control rod drive mechanism
inspections, reactor vessel 10-year inservice inspections, and full steam
generator services.
More: Jeff Hydeman
hydemaje@westinghouse.com
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On September 13, 2004 the U.S. Nuclear Regulatory
Commission granted Final Design Approval to the
Westinghouse AP1000. Together with Westinghouse’s
AP600, the AP1000 is the only advanced passive nuclear
power plant to be granted such status. We applaud the
NRC for its thorough and timely efforts.
Westinghouse AP1000
Keeping the momentum rolling …
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