














A Reactor with...
Continued from page 35

7. Please summarize the results of
serious accident analysis, including loss
of coolant accident (LOCA) and Non-
LOCA analysis that has been done on
AHWR to ensure safety and reliability?

The analysis confirms that the safety
criterion, as stipulated by the national
regulator, is satisfied. Just to give an
example, even in case of a postulated
scenario with complete station black out
together with failure of both primary
(mechanical shut-off rods) and secondary
(liquid poison injection) shut down
systems, the peak clad temperature is
limited to less than 600 K. The shut down
is affected in such a scenario by a Passive
Shutdown System and the decay heat is
transferred to a large pool of water by
natural circulation.

8. What arethedifferent applicationssuch
as desalination, hydrogen generation,
and other industrial applications which
may utilize AHWR?

In AHWR, it is proposed to use low
grade heat for desalination purpose. The
capacity of the desalination plant is 500
md/day.

9. Howwill the sale of reactorsin small
countries such as Vietnam, Indonesia,
Thailand, Angola, and others be
supported financially?

The sale of reactorswill be as per the
policies of Government of India.

10. How did you determine the material
suitability for the reactor vessel and
other components taking into account the
corrosion, cracking, and other material
degradation issues which have occurred
in current light water reactors in the last
30 years?
AHWRisapressuretubetypereactor.
India has vast operating experience of
pressure tube type reactors. We a so have
a strong group of experts working on
materials in BARC. Besides, because of
100 year design life of AHWR, provision
has been made in design for easy
replacement of some of the components.
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A large R&D programme was carried
out to evaluate the integrity of various
components under simulated severe
conditions.

11. What are the design features which
makesAHWR a better reactor towithstand
terrorism attack?

Besides severad passive safety
features, AHWR incorporates a passive
shutdown system to ensure safe shutdown
of reactor in the event of failure of all
wired safety systems thus protecting the
reactor even against malevolent actions
and internal sabotage.

12. Why you believe your reactor may
be constructed on time and under budget,
without any cost and time overruns?

Industrial infrastructure in India
has advanced to world standards and the
construction of recent Indian PHWRs
has been completed in less than sixty
months.

13. How will AHWR minimize its per
megawatt cost by making the thermal
hydraulics and fuel more efficient?

BARC isin the process of setting up
ahigh power Integral Thermal-hydraulics
Test Facility to generate thermal margin
data on simulated full scale fuel rod
clusters to optimize the therma margin.
The data generated will help in enhancing
the bundle power and in bringing down
the cost. Work on development of annular
fuel isalso in progress.

14. What computational tools have
been used to optimize the usage of fuel
by providing assistance in design and in
operation?

The physics design of AHWR has
been carried out using in-house expertise
and in-house devel oped tools. For various
design calculations related to equilibrium
core of AHWR, the computer code
FEMTAVG has been used. The initial
core loading and core follow up related
studies including on-power refueling
have been carried out using computer

code FEMFOL. Both the computer codes
are diffusion theory codes and they are
based on NODAL Expansion method.

15. Who are current Bhabha Atomic
Research Centre's global partners?

As far as R&D in the nuclear field
is concerned, a number of collaborative
programmes are in progress with
universities and institutes of foreign
countries. Besides these collaborations,
collaborative research is being carried
out under the aegis of IAEA. One of the
important IAEA projectsin which we are
participating is the International Project
on Innovative Nuclear Reactors and Fuel
Cycles (INPRO).

17. Provide a brief description of AHWR
providing additional information which
is not covered above.

A detailed description of the
reactor has been published in Nuclear
Engineering and Design, Vol. 236(2006),
special issues 7-8 on “India’s Reactors:
Past, Present, Future”. Subsequent to the
publication, the physics design and core
structural configuration of reactor were
further optimized to achieve negative
void coefficient of reactivity without
incorporation of additional neutron
absorber in fuel. This led to increase
in the core discharge burn up to 38000
MWd/T and attainment of negative void
coefficient of reactivity for individual
fuel channels throughout the operative
range of burn ups. In addition, a passive
shutdown device was added to take
care of insider threat scenarios that may
disable wired shutdown systems. A full
size thermal-hydraulics test facility, with
two channels and capabl e of operating up
to three times the rated channel power, is
in advanced stage of completion.

Contact: Ratan Kumar Snha,
Bhabha Atomic Research Centre, BARC,
Mumbai, 400085, India; email: redam@
barc.gov.in. [ |
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enriching the future

Over 40 years of
sustainable energy

Zack

With over 40 years of continuous improvement, URENCO is the leading supplier of
enrichment services and technology and is positioned at the heart of the global nuclear
fuel supply chain.

URENCO plays a vital role in the provision of secure and sustainable energy and is committed
to supporting the nuclear industry by delivering safe, cost effective and reliable uranium
enrichment services to utilities worldwide.

Integrity and customer service remain top priorities for URENCO as the company further

expands to meet the growing demand for its enrichment products and services, thereby
ensuring security of supply via a sustainable nuclear energy solution.

Wwww.urenco.com



Eco-certified Products

By Eric Loewen, GE Hitachi Nuclear
Energy.

1. HowdoesGE Hitachi Nuclear (GEH)
train and maintain its skilled staff?

One of the programs we have is
our Edison Program, where we bring in
young engineers that just graduated from
college. We see them as very good young
talent. We put them in atwo year program
and in that program they get four different
jobs. They have classes during those two
years to learn not only about nuclear
power but also to learn about the broader
energy business that we're in with coal,
wind, gas turbines, Jenbacher, and other
product lines. Jenbacher is a gas engine
that can use natural gas or a variety of
other gases, such as biogas, landfill gas,
etc. to make electricity.

A group of Edisons took our
Advanced Recycling Center (ARC)
through Ecomagination certification,
which is a process that our GE chairman
started in 2005 when he gave his speech
to the Brookings Institution about what
GE was going to do as far as climate
change and improve the environment.
They started the Ecomagination process
in which different products have to make
a case on why they think they are unique
and going to be better for this world in
the future. After internal screens, we
give it to an independent company called
GreenOrder to evaluate the technology.
They review theproductsasadisinterested
party to see if this is truly an eco-
certified project. GEH Edison engineers
successfully got the ARC eco-certified
in six months. This project culminated
in July 2010 when they stood with GE's
chairman and CEO Jeff Immelt at an event
in San Francisco. This was one of eight
technologies that GE corporate selected,
recognizing GE Hitachi Nuclear Energy’s
ARC technology as a way to address the
future of recycling nuclear waste.

An Interview by Newal Agnihotri, Editor,
Nuclear Plant Journal at the American
Nuclear Society Winter Meeting in Las
Vegas, Nevada on November 7, 2010.
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Eric P. Loewen, PhD, is Chief
Consulting Engineer, Advanced
Plants Technology of GE Hitachi
Nuclear Energy. Heis currently
promoting the sodium cooled reactor
and electrometallurgical processing

We have another |eadership program
in which we go to the military and get
people that have served our country. We
bring those people into GE knowing that
they aready have the leadership skills.
We put them in a different program so
they get exposed to our technologies and
processes.

2. What is your vision related to the
direction taken by GE Hitachi Nuclear

Energy?

of used nuclear fuel as an option for
US President Obama’s Blue Ribbon
Commission on the future on nuclear
energy.

The American Nuclear Society’s 2005
Congressional Fellow, Dr. Loewen
worked in the office of Senator Chuck
Hagel (R-NE) where he coordinated the
Senator’s inclusion of America’sfirst
legislation addressing global climate
change policy into the Energy Act of
2005. Joining the Idaho National
Laboratory in 1999, Loewen contributed
to the devel opment of a Generation

IV lead-bismuth cooled reactor and
proliferation-resistant thoria-urania fuel.

Loewen did his Master of Science,
Nuclear Engineering and PhD,
Engineering Physics from the University
of Wisconsin - Madison. Heis currently
Vice President/President-Elect of the
American Nuclear Society.

We see the future in four areas. The
first area is in services. We are going
to continue to supply first rate, top
notch service to our customers. We do
inspections, repairs, replacements, outage
work, whatever our customers need. We
are going to be there for our customers.

The second thing that we do really
well, and have done successfully for a
long time, is make nuclear fuel. We make
fuel at our Wilmington, N.C. facility. We

Main Components of the ARC: PRISM and NFRC
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aregoing to continueto have apresencein
making fuel for our boiling water reactors.
Some don't realize is that we also make
50% of the fuel for the CANDU reactors
at our GEH Canadafacility.

The third thing we are going to do is
new plants.Wehavethreeexcitingproducts
that we'd be happy to sell everybody
in the world. We have our Advanced
Boiling Water Reactor (ABWR). Two of
those are in construction in Taiwan and
two are in construction in Japan. We also
have the Economic Simplified Boiling
Water Reactor (ESBWR). We expect
Nuclear Regulatory Commission (NRC)
certification of the ESBWR in September
2011.

We aso offer the PRISM reactor,
which is the only small modular reactor
that's been reviewed by the Nuclear
Regulatory Commission. We submitted
PRISM to the NRC in 1987. They
reviewed that design and in 1994 they
issued NUREG-1368 stating no safety
impediments to licensing this reactor.
When we submitted it in 1987, it was
under 10 CFR part 50.

Our fourth vision of the futureis our
laser enrichment technol ogy, atechnol ogy
purchased from Australia. All the
resources and development will be done
here in the United States. We'll do that
with the IAEA proliferation requirements
and we are going to do it right by U.S.
regulations and requirements as well.

3. Describe the PRISM reactor and
provide its similarities with Gen IV
international  reactor  development
program.

Mod B of the PRISM is 300 MW
electric. Mod A is a modification that
can be rail shippable with an electrical
output of 170 MW electric. We have
two different PRISM products for sde.
We can make either reactor vessel today
in the United States at a GEH facility in
Canonsburg, Pennsylvania, because we
have the N-Stamp and the facilities to
makethisvessel. Thiswould use stainless
steel, about two inches thick.

Gen |V has six reactor types. We are
one of the six with PRISM. The six are
(1) sodium cooled, (2) lead cooled, (3)
molten salt cooled, (4) high temperature
gas, (5) fast gas and (6) super critical
water. When we look at the world market,
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PRISM is a little bit different than what
the Japanese and French are proposing
and what the Indians are building. Our’s
is fundamentally different and we think
that the economics work better for the
sodium cooled reactor due to the changes
that we have made. Those changes started
in 1981 when we looked at the other
sodium cooled reactors and asked: what
can we do to improve the economics? We
had a utility advisory board. We went and
got operators. From them, we learned that
we needed to make it small. We needed
metallic fuel. We learned how to make a
steam generator better. So all those things
got incorporated.

| have attended some Gen 1V
International Forums as an observer.
However, those Gen IV mesetings are
government to government. We at GEH
do what our government asks of us.
We would like to work closer with the

XD D O N
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Department of Energy (DOE) because
they recently announced a Memorandum
of Understanding with Japan and France
regarding Gen IV sodium fast reactors.
We would like to be a part of that
discussion. The United States can have
a fundamentally different approach. We
would like to work closer with the DOE
to make sure the United States sodium
cooled reactor is part of the discussion
and we are not importing yet another
technology. Thisisareal product and, yes
it's on paper, but every single reactor that
has ever been built has started on paper.
We at GE Hitachi Nuclear Energy
are very proud to represent the United
States in a unique sodium cooled
reactor technology caled PRISM.
This technology was developed under
government funds from 1985-1995 and
it included nine other US industria
partners. GEH is very proud that we had
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the opportunity to lead that distinguished
team and we would like to do the same
thing in the future with other US vendors
to bring thistechnol ogy to thecommercial
market.

4. How does PRISM's technology help
nuclear non-proliferation?

The MOU that we signed with
Savannah River National Laboratory isto
evaluate the building of PRISM reactor,
our sodium cooled fast reactor. We see
that as an opportunity to help Savannah
River and the Department of Energy meet
their current goals and objectives.

We had our chairman, Jack Fuller,
present to the Blue Ribbon Commission
in August 2010. He talked about the
concept of recycling. What we mean by
recycling, different than reprocessing,
is that you have to use a fast spectrum
reactor, you have to use dl the

transuranics, not just plutonium, and you
need to come up with a waste form that
looks at the chemical properties. That's
where we think recycling is different than
reprocessing. Reprocessing does recycle
plutonium. But it doesn’t get us where we
need to go.

From aproliferation standpoint, both
meet the requirements of |AEA. When
we look at separations, we're doing it
fundamentally differently. Instead of
using chemistry and nitric acid, we use
a molten salt bath that has many more
complicated steps if pure plutonium is
attempted to be extracted as compared to
PUREX. The salt separations resultsin a
group separation of the transuranics.

Contact: Michael Tetuan, GE Hitachi

Nuclear Energy; telephone: (910) 819-
7055, email: Michael.tetuan@ge.com. ll
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Export Challenges for the Global
Nuclear Power Market

By Ed Wolbert, Transco Products, Inc.

The worldwide renaissance of
nuclear power is in high gear. China,
Russia and India alone have more than
105 commercia nuclear reactors planned
or under construction. Many American
companies believe that in order to
succeed inthe global nuclear market, U.S.
reactor suppliers must first sell American
technology, paving the way for American
lower-tier suppliers. However, a number
of American companies, including small
and medium enterprises, thrive in global
nuclear markets, including markets
where first-generation American reactor
technology is not currently deployed.
Being successful in these markets
requires significant market research,
robust strategic planning and a deep
understanding of the constraints and risks
associated with foreign markets. While
each of these elements can be market
or product specific, there are severa
common constraints and risks that need
to be identified and understood. These
six “C's’ of commercial nuclear export
are discussed below.

Contracts

To the American way of thinking,
contracts are generally documents that
are negotiated between two parties which
describe what each is expected to do, and
what will happen if either party breaches
their obligation. In many foreign markets,
contracts are viewed as living, breathing
documents with much more emphasis
on the day-to-day relational aspects of
the project, and more often than not,
subject to reinterpretation (without
amendment) at the will of one, or both of
the parties. Intellectual property rights, a
core principle in American business, may
not have the same meaning in cultures
whereideas are viewed as a shared public
interest.  Additionally, the application
of the rule of law may have entirely
different meaning in a foreign market.
To an American company accustomed
to uniform principles of contractua
interpretation, this can be at best
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Ed Wolbert is the President of Transco
Products Inc., a mid-sized company
focused on global nuclear components

frustrating, and at worst a substantial risk
to successful completion of the project.

Nuclear liability limitations are
another unique aspect of contracts for
products and services in the nuclear
power market. The U.S. was an early
champion of the IAEA Convention
on Supplementary Compensation for
Nuclear Liability (CSC), but thus far
the CSC has not been ratified by enough
nations to put it into force, and therefore
the limitations on liability remain quite
varied in different countries.

Codes & Standards

U.S. technical and quality standards
areappliedinanumber of countriesaround
theworld. However, many countries have
their own technical and quality standards,
or have adopted standardsfromthird party
nations. For example, the indigenous
Chinese fleet of nuclear plants is an
outgrowth of technology transfers from
French companies. Therefore, many of
the French codes and standards, such as
RCC-M are still applied at these plants.
While the end product manufactured to
RCC-M may be quite similar, or in fact
identical, to a product manufactured
under an American set of codes such
as ASME, the methods to achieve final
product conformity and quality can be
quite different. In addition to technical
and quality codes and standards, there
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and services. Ed has been with Transco
for 26 years, and has been its president
for thelast 11 years. He has served as
vice-chairman on the U.S. Department
of Commerce’s Civil Nuclear Trade
Advisory Committee and is a member of
the Department of Commerce's National
Institute of Sandards and Technology
where is on the MEP National Advisory
Board. Heis a frequent speaker on

the subject of nuclear exports and
manufacturing. Heis also a member

of the Board of Directors of the Illinois
Manufacturing Extension Center.

Ed Wolbert has a Bachelors Degree from
LeTourneau University.

are aso a wide variety of other codes
and standards governing things such as
radiological safety, workplace safety and
labor laws, to name afew.

Currency

One of thefirst thingsthat acompany
will be faced with in the international
marketplaceishow to protectitself against
currency fluctuations, particularly with
long-term contracts. Financing, payment
terms and collections are other areas that
aremuchmorechallengingininternational
markets, particularly when dealing with
government-controlled entities.  While
payment by wiretransfer upon delivery of
goodsisthe most simplistic arrangement,
irrevocable |etters of credit offer far more
protection, but are much more difficult to
negotiate with favorable conditions (and
without hidden loopholes). Furthermore,
collection on overdue receivables is a
significant challenge for any company,
but is compounded when the receivable
is due from aforeign government. Many
foreign contracts require much higher
levels of payment security with longer
durations, such as standby letters of credit
or performance bonds extending through
the end of the warranty period.

Culture
Aside from the cultura diversity
that exists due to political, social
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and geographical reasons, there are
business culture issues that are perhaps
less obvious. For example, American
companies often utilizelocal salesagents.
However, it isimportant to recognize that
while an American company employs
the sales agent for a fixed duration, the
agent isusually acitizen of the country in
which he or sheisworking; and that agent
has much longer, and perhaps deeper,
relationships with the local customer
in the home country that could become
unexpected tiebreakers during difficult
negotiations.

Workforce diversity is another
cultural issue that must be considered.
With nuclear power being a relatively
new market in a number of countries, the
makeup of the workforce can be much
different than an American company
would be used to in the domestic market.
Age, gender and experience levels can be
quitedifferent, evenfor different countries
located in the same geographic region.

Communication

Nuclear power plants are
complex machines and building these
complex machines requires constant
communication.  Managing work on
the other side of the world means using
different channelsfor communication and
being aware of the time differences and
delaysthat may exist. Travel becomesan
important issue, since getting in front of
the customer may no longer be a matter
of acouple of hours on aplane and afew
hundred dollars. Of course, language is
perhaps the higgest barrier to effective
communication.  While English has
become a global language, establishing
deep levels of communication can only
be effectively done when working in the
native language of the customer.

Control

There are two areas of control that
arekey considerationsin the international
market. The first concerns the level
of control that a new entrant to nuclear
exports can expect to have. The nuclear
power sector in many countries is a state-
controlled enterprise and the governments
in these countries have a much tighter
interface between their regulators, plant
designers, plant operators and the private
sector, compared to what American
companies are traditionally accustomed
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to. An early understanding of the driving
forces behind price, product and policy in
the local market is a key to success.
Perhaps one of the most important
considerations to understand about the
global nuclear market is in the area of
export control. The vast majority of
exportsfrom the U.S. are regulated by the
U.S. Department of Commerce Export
Administration Regulations (EAR), and
the vast magjority of U.S. exports require
no license from the federal government.
However, nuclear power plants and
the components and services that go
into them, are tightly controlled by the
U.S. government for non-proliferation
reasons. Many components that go into
commercial nuclear power plants are
considered dual-use; that is, they can be
used in a wide variety of applications
other than nuclear power. The export of
most of these components is governed
by the U.S. Department of Commerce
EAR. However, the export of many
of the key components that go into a
nuclear power plant is controlled by U.S.
Nuclear Regulatory Commission (NRC)
regulations, specifically under Title 10 of
the Code of Federal Regulations, Part 110
(10CFR110). Under Part 110, therearea
number of components and countries that
are covered by a general export license
which, while still having significant
reporting and monitoring requirements,
isafairly straightforward process. Other
components and countries require a
specific export license. The securing
of these licenses can often be a lengthy
process. Most specific export licenses
require the U.S. government to secure
assurances from the foreign government
in the end-use country to assure that the
products will not be used for weapons
proliferation and will not bere-transferred
to non-authorized entities. Some projects
involvethe transfer of nuclear technology
without theactual shipment of components
or product. This might include drawings,
specifications, methods and other non-
public information. These technology
transfers are controlled by the U.S.
Department of Energy (DOE) under Title
10 of the Code of Federal Regulations,
Part 810 (10CFR810). Similar to Part
110, Part 810requiresthat U.S. companies
secure DOE authorization prior to the
transfer of technology. Similar foreign
government assurances must be secured
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by the U.S. government and similar
time delays may occur. An important
component of the Part 810 regulations
includesthe concept of “deemed exports’;
the disclosure of nuclear technology to
non-U.S. persons, even if those persons
are employed within the United States.
While these regulations serve as an
important barrier to nuclear proliferation,
many other countries do not have the
same level of export controlsfor identical
products and American companies
often find themselves at a competitive
disadvantage when faced with head-to-

Emergency Core Cooling Strainer
during factory pre-assembly, prior to
shipment and installation in a foreign
nuclear power plant.

head competition against companiesfrom
these countries. Therefore, understanding
the applicability and enforcement of
U.S. export regulations is an important
element to participating in the global
nuclear market.

As mentioned above, the vast
magjority of U.S. exports fall under
the U.S. Department of Commerce
EAR. Therefore, a good first step to
understanding export control is gaining
an understanding of the EAR. The
Department of Commerce's Bureau of
Industry and Security conducts frequent
training sessions across the country
to familiarize U.S. companies and
individuals with the regulations. With a
good understanding of the EAR, the next
logical step is gaining an understanding
of the other export control regulations.
Training isavailablefor the NRC Part 110
and DOE Part 810 regulations, generally
through webinarsand seminars conducted
by industry groups and the private
sector. The Department of Commerce's
International Trade Administration’s
website  www.trade.gov is another

(Continued on page 43)

41



Recommendations to the Blue
Ribbon Commission

By James H. Miller |11, Southern
Nuclear Operating Company.

Thesenew nuclear units(VogtleUnits
3 & 4) illustrate the achievementsthat are
possible when industry and government
work together within the framework of
coherent public policy. The creation and
implementation by the NRC of a new
reactor licensing process, the enactment
of incentives for the construction of new
plants in the Energy Policy Act of 2005,
the cooperative efforts of DOE and the
industry under Nuclear Power 2010
and the creation of a stable regulatory
environment for the construction of new
plants by the state [of] Georgia have all
combined to bring the country to the point
where we are in position to realize the
benefits of a new generation of nuclear
power plants.

The same sort of coherent policy and
cooperation between government and
industry is necessary to resolve the issues
involving the management and disposal of
spent nuclear fuel and high-level nuclear
waste. Such a policy was created in the
Nuclear Waste Policy Act of 1982, but
unfortunately, that policy has not been
implemented successfully. Significantly,
the failure to implement the nuclear waste
policy hasbeenfor palitical, not technical,
reasons. It is my sincere belief that if the
implementation of the policy had been
guided by science and not palitics, the
United States would be well on itsway to
developing ageologic repository at Yucca
Mountain, Nevada.

The customers who are served by
Southern Company’s fleet of nuclear
power plants have paid well in excess
of $1 hillion in nuclear waste fees to the
federal government since the Nuclear

The provided excerpt has been taken
from the statement of James H. Miller

I11, Chairman, President and Chief
Executive Office of Southern Nuclear
Operating Company, to the United States
Blue Ribbon Commission on America’s
Nuclear Future delivered in Augustana,
Georgia on January 7, 2011.
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James H. Miller, |11, is Chairman,
President and Chief Executive Officer of
Southern Nuclear Operating Company.
Inthisrole, heisresponsible for all
operations of Southern Company’s six
nuclear reactors. Heis also responsible

Waste Policy Act was signed into law.
Unfortunately, they have seen little in the
way of return on their investment. To most
observers, it seems that the only constant
in federal nuclear waste policy over the
last decade has been increasingly creative
defenses to breach -of -contract claims
and the continuing record of adverse legal
decisions. The wavering of the federal
commitment to fulfill its statutory and
contractual obligationswith every shift of
the political winds has created significant
doubt among the members of the public
in the government’s legal judgment and
its desire to spare taxpayers the cost of
a poor litigation strategy and adverse
judgments. While there is no doubt that
spent nuclear fuel is being stored safely
at the nation’s nuclear power plants,
and can be for the foreseeable future,
these facilities were never intended to be
permanent storage facilities.

The charter of this Commission
charges it with evaluating “all possible
alternatives’ for the storage, processing
and disposal of nuclear waste. The
Commission is to be commended for the
breadth of its review of these issues and
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for new nuclear development initiatives,
including the construction of Plant
\ogtle Units 3 and 4 near Augusta, Ga.
He was elected President and CEO on
August 28, 2008 and Chairman on Oct.
1, 2008.

He serves on various industry and
professional boards, including the
Board of Directors of the Nuclear
Energy Institute (NEI), the Foundation
for Nuclear Studies, the University of
Alabama Farrah Law School Foundation
and The University of Alabama
Culverhouse College of Commerce
Board of Visitors. Miller most recently
served on the Board of Directors for the
Institute of Nuclear Power Operations
(INPO). He also has been involved in
many community activities, including
board member ships of the Lakeshore
Foundation, the United Way and the
Farrah Law Society.

for not taking any potential solution to
thisissue off the table.

Having visited Yucca Mountain and
having listened to the best engineersin the
country debate the aternatives, | remain
convinced that a geologic repository
remains the best technical solution for the
long-term storage and disposal of nuclear
waste. | am also convinced that Yucca
Mountain is the best site in this country
for such a repository. Accordingly, the
Commission would do the country a
great service by recommending that
the licensing and development of the
repository Yucca Mountain be continued.
In any event, the Commission should urge
that the technical knowledge developed
about Yucca Mountain and long-term
storage and disposal of spent nuclear
fuel reflected in DOE’s application for a
repository construction authorization be
preserved.

This is not to say that the Nuclear
Waste Policy Act could not be improved.
Subjecting the funding for the repository
to the appropriations process has overly
politicized the licensing and construction
of the project, and made it difficult for
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those charged with devel oping the project,
and in turn the generators who depend on
the project, to plan efficiently. Moreover,
thediversion of nuclear wastefeesto other
purposes in years when receipts exceed
appropriations threaten the viability of
the program. A coherent nuclear waste
program must include safeguards that
ensure that nuclear wastefee revenues
are available for expenditure for the
nuclear waste program. The fees must
be exempted from the appropriation
process.

In conjunction with the reformation
of the funding process, it is time to
reevaluate the entity responsible for the
implementation of the federal nuclear
waste policy. Unfortunately, the recent
effort to withdraw the application
demonstrates that DOE will forever
be subject to changes in executive and
congressional attitudes concerning the
necessity of compliance with the Act.
For that reason, the Commission should
consider and support legislation pending
in Congress that would transfer the
responsibility for repository devel opment
to apublic corporation. | must emphasize,
however, that without depoaliticizing
the funding process, simply shifting
responsibility for implementing the Act
will be ineffective.

Finally, the Commission should
consider long-term centralized storage
of spent nuclear fuel, whether at Yucca
Mountain or at another site. Licensing
Yucca Mountain for long-term storage
of one hundred years or more before
commencing permanent disposal there
would enable scientists to study the
reaction of the spent nuclear fuel and
high-level radioactive waste to placement
in the repository and allow advancements
in spent fuel recycling, shielding,
storage and disposal technologies to be
implemented before the first casks are
made inaccessible. Advancements in
each of these technologies promise to
increase the efficiency of the radioactive
waste program.

In this connection, the Commission
should also consider a recommendation
to reform the repository licensing process
to permit a storage-only license for the
repository, with requirements suitable to
limited, retrievable storage. Repository
closure would then be subject to alicense
to close the facility after a suitable period
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of study of the stored material and any
new technologies that might reduce its
volume or radioactivity.

While | recognize that in the current
political climate the development of
Yucca Mountain may appear unlikely,
| urge the Commission to carefully
consider the progress that has been made
there. At a minimum, the Commission
should recommend that the technical
knowledgeand experiencegained at Yucca
Mountain be preserved and that the site
be maintained as an option in the event
circumstances create the opportunity to
finish the work that has begun there.

| appreciate the opportunity to share
these thoughts with the Commission
today. The United States leadership
in the nuclear industry depends on
the adoption and implementation of a
sound nuclear waste policy. | have great
confidence in this Commission to provide
the needed guidance to the administration
and Congress on this important issue
and would be delighted to answer any
questions you may have. |

Export Challenges...
Continued from page 41

valuabl e resource to any exporter, and has
severa specific tools for exporters in the
commercia nuclear market.

While the issues described above
may sound daunting, the size of the global
nuclear market is too big to ignore for a
company serious about being a contender
in the commercial nuclear marketplace.
All of theissues can be addressed through
sound management built on a robust
strategic plan. The changing nature of the
global market may require more frequent
reviews of that plan and changes in
focus or direction, but the reward can far
outweigh the risks for the company that
is well prepared, has innovative products
and isworld-classin its execution.

Contact: Ed Woblbert, Transco
Products, Inc., 55 East Jackson Blvd,
Suite2100, Chicago, |L 60604; tel ephone:
(312) 427-2818, fax: (312) 427-4975,
email: EdWolbert@TranscoProducts.
com. [ ]
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Removing Crud from CRD Guide Tubes

By Joe Tocco, Exelon Corporation.

Summary

The purpose of the CRD Guide
Tube Flushing tool (Vortex tool) project
was to improve Reactivity Management
and nuclear safety by creating and
implementing a tool that would
remove historical crud from Control
Rod Drive (CRD) guide tubes when a
CRD Mechanism (CRDM) is replaced.
Dresden collaborated with GE to develop
and employ the tool.

Nuclear Energy Institute’s (NEI) Top
Industry Practice (TIP) Awards highlight
the nuclear industry’s most innovative
techniques and ideas. They promote

the sharing of innovation and the best
practices, and consequently improve the
commercial prospects and competitive
position of the industry as a whole.

This TIP Award Entry isa 2010 NSSS
Vendor Award Winner.

Plant Maintenace &
Plant Life Extension
Issue

P
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The Plant
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at the Nuclear
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Deadlines:
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Material- March 11, 2011
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Crud in CRD guide tubes (primarily
Iron Oxide) has been shown to challenge
Reactivity Management by negatively
impacting the notching performance and
overal reliability of CRDMs. Historical-
ly, Dresden’s feedwater Iron concentra-
tion has been excessively high. The Iron
tightly adheres to fuel during operation,
and then becomes loose in the oxidiz-
ing environment experienced during re-
fueling outages. Some of the crud then
sloughs off the fuel, ultimately settling at
the bottom of CRD guide tubes, where it
isingested into the (CRDM) during scram
operation. Once ingested, crud wedgesin
the internal CRDM drive and collect pis-
ton seals, causing unreliable speed con-
trol and notching performance. Dresden
has installed 100% condensate prefilters
which have significantly reduced feedwa-
ter lron concentration, but the prefilters
do not address historical crud.

Traditional in-vessel guide tube
vacuuming is performed from the refuel
bridge using a submersible pump and
filter (tri-nuc). Historically, Dresden has
performed in-vessel vacuuming only
on locations where a control blade was
being replaced (blade swap locations).
This has provided limited benefit to
Reactivity Management and CRD
system performance, because blade swap
locations only rarely coincided with
CRDM replacement locations. Shortterm
and long-term trending indicated that
those few locations where the CRDM
was replaced and the guide tube was
vacuumed in the same outage started
with better performance than those that
were not vacuumed, and that advantage
persisted for at least 6 years. Most new
CRDMswere being installed in locations
with guide tubes laden with historical
crud, which entered the mechanism when
scram timing was performed at the end of
the refueling outage during which it was
installed. In-vessel guide tube vacuuming
is very time consuming, because the cell
must be emptied of the control blade and
all fuel. During atypical refueling outage,
vacuuming all CRDM replacement

Joe Tocco

Joe Tocco isthe CRD System Manager
at Dresden station. Joe has 13 years

of BWR and PWR design and systems
engineering experience. He holds

a Bachelor of Science in Nuclear
Engineering, an MBA, and a California
PE license. Joe has been the System
Manager for Control Rod Drives at
Dresden for four years.

locations would impact outage critical

path by a day or more.

The Vortex tool is designed to
perform the same function of historical
crud removal, but it is used from
undervessel, and can be used with fuel
and a control blade installed. The Vortex
tool is installed undervessel using the
upender after the old CRDM is removed.
The effluent is routed to the plant's
norma rad waste stream (such as the
drywell equipment sump). Once the tool
isinstalled, aremote operator performs a
visual sweep for foreign material using
the integral camera. After the Foreign
Material Exclusion (FME) inspection, a
valve on the effluent tube is opened and
the head of water above the guide tube
provides the motive force to flush the
guide tube of historical crud. The tool
sweeps around the guide tube twice, and
in about 2 minutes the flush is complete.

There are several advantagesto using
the Vortex tool:

1) All CRDM replacement locationscan
be flushed of historical crud without
impacting outage critical path. This
promotes Reactivity Management by
providing a clean environment for
new mechanisms.

2) Using the integral camera, rea-time
information can be used to gauge the
effectiveness of the flush.

3) The very radioactive historical crud
is processed by the plant’s normal
rad waste stream, instead of using
expensive and difficult to dispose of
tri-nuc filters.
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Implementation

The Vortex tool was used for thefirst
time in the industry during Dresden Unit
2's 21st refueling outage (D2R21), in
November 2009. Thetool wassuccessfully
used on 26 CRDM replacement locations,

disengaged. This is good evidence that
the tool was effective in removing nearly
all loose crud that could be ingested into
a CRD mechanism during scram.

An estimated 1.5 curies of activity
were removed per flushed location, and

flushed moved reliably during startup
from the outage, and none were observed
to double notch. Initial stall flow data
(a measure of the CRDM seal hedlth)
shows that overal, the flushed CRDMs
are hedthier than new CRDMs from

Vortex tool parial inserted

and the initial results have exceeded
the plant’'s expectations. Visualy, the
amount of crud removed was staggering.
The effluent started black and cleared
up during the flush, eventually returning
to clear water before the tool was

Vortex tool inserted with flush head
deploying

surveys indicated a lower undervessel
dose rate at head level than before
flushing.

Of course, the main purpose of the
tool is CRD reliability and reactivity
management. The locations that were

Vortex tool inserted with flush head
deployed

previous outages that were not flushed or
vacuumed.

It is anticipated that with the 100%
condensate prefilter in  place, new
CRDMs whose guide tubes are flushed

(Continued on page 46)
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Removing Crud...
Continued from page 45

will provide reliable operation for the
remainder of plant life.

Safety

Across the industry, excessive
CRDM crud ingestion has resulted in
several nuclear safety issues, such as
stuck CRDs, uncontrolled rod drifts,
and unlatching of the CRDM from the
control blade. The Vortex tool addresses
these safety concerns by removing the
crud from the guide tubes before it can be
ingested into the CRDM.

Although the purpose of the Vortex
tool project was to promote Reactivity
Management and nuclear safety, some
benefits of radiation protection were also
realized. Any quantitative dose savings
estimates would be speculative at this
point, but after flushingin D2R21, surveys
indicated alower undervessel dose rate at
head level than before flushing. Due the
removal of the source term, dose savings
will be realized during all subsequent
refueling outages. Additional flushing in
future outages will magnify this positive
impact.

Also, by using the plant’s normal rad
waste processing instead of tri-nucs, the
radiation protection difficulties of tri-nuc
filter disposal are avoided.

Cost Savings

Traditional in-vessel guide tube vac-
uuming at Dresden takes 75-90 minutes
of outage critical path per location. In
D2R21, 26 locations were flushed using
the Vortex tool. Vacuuming the 26 loca-
tions from above would have taken 32-40
hours of critical path. The incremental
cost to usethetool each outageisdwarfed
by the savings (at least $1 Million based
on the critical path savings). Similar sav-
ings would be expected in many future
outages.

There are also cost savings when
viewed from a source term removal
perspective. Chemical cleaning is more
expensive than guide tube flushing per
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Curie removed by about an order of
magnitude.

Innovation

TheVortex tool isinnovative because
it takesawhole new approach to historical
guide tube crud removal. Instead of a
time-consuming process of emptying a
fuel cell and trying to accurately guide a
hoseinto acylinder 40 feet below, asmall
nozzle is deployed precisely where the
troublesome crud resides.

The tool is aso eegant in its
simplicity. The head of water above the
guide tube is used as the moative force,
with no vacuum assist needed.

Productivity/Efficiency
The main productivity benefit of the
Vortex tool will be increased reliability of
CRD movement. Reliable CRD notching
performance is along-standing challenge
at Dresden, and this tool is an important
part of Dresden’s aggressive approach to
CRD equipment reliability improvement.

Transferability

The Vortex tool can be used at any
BWR, athough some modifications may
be required for plants with different un-
dervessel configurations. The plants that
would see the most benefit are those with
high historical feedwater Iron and resul-
tant crud accumulation. Not coincidental -
ly, the plants with high historical feedwa-
ter Iron tend to be the same as the plants
with the worst CRD equipment reliabil-
ity. Several plants have already expressed
interest in using the tool for future refuel-
ing outages.

Contact: Joe Tocco, Dresden Sation,
6500 North Dresden Road, Morris,
IL 60450; telephone: (815) 416-3898,
fax: (815) 416-4906, email: joe.tocco@
exeloncorp.com. [ |
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Atoms for Green Power Production

By K.K. Bajaj, Kaiga Atomic Power
Sation.

Kaiga, one of the Nuclear Power
Corporation of India Limited's (NPCIL)
Power Plant Sites, in Karnataka state
of India, has four units of 220 MWe,
Pressurized Heavy Water Reactors
(PHWR). Three units are in operation
and one a an advanced stage of
commissioning.

Kaiga PHWRs

Kaigaislocated about 56 kilometres
away from Karwar, the coastal town of
Karnataka. Thisareaisnaturally beautiful
with hills and forest around, inhabiting
variety of plant and animal species. It's
a picturesque location in Sahayadri Hills
in Indias Western Ghats. The Site is
surrounded by hills all around, making it
asort of bowl, and river Kali isflowingin
the midst of the bowl.

The first unit of Kaiga began its
commercial operation in March 2000
followed by a second unit in November
2000. The construction of a third unit
began in the year 2002, with the first pour
of concrete of Unit-3in March 2002. The
third unit achieved itsfirst criticality in a
record time of less than 5 years, in Feb
2007, and began itscommercial operation
in May 2007. The fourth unit is under
advanced stage of commissioning.

Kaiga reactors are indigenously
designed PHWRs which use Natural
Uranium Oxide Fuel and Heavy Water
as the moderator and the primary
coolant. The plant design employs the
philosophy of Redundancy in Safety
Equipment, Defense in Depth Principle,
Diversity in Detection & Control, and,
Fail-Safe Philosophy for the safety
related equipments. Each unit has two
independent and diverse Shutdown
systems and has a poison addition system,
for long term sub-criticality. The reactor
is controlled by the control rods located
at the top of the vessel. These rods are
operated through the Computerized
Reactor Control System, whichisentirely
independent of the Shut down System.
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Each reactor is housed in its
Primary Containment, and a Secondary
Containment envelopes the Primary
containment. The annular space between
the two containments is kept at negative
pressure to have zero ground release
in case of an accident. The radiological
safety is enhanced by adopting the Zero
Discharge concept. Theheat removal from
Moderator & Reactor Auxiliary Systems
is done by an independent Closed-Loop
Cooling System, which, in turn is cooled
by atertiary Closed-L oop Cooling system,
employing Induced Draft Cooling Towers
for dissipating heat to environment. All
the radioactive cooling systems have two
barriers, and thus, radioactivity leak can
occur only after simultaneous failure
of both the barriers. The leak detection
systems can detect the leak on failure of
first barrier itself, thus, zero discharge
concept is met.

Each Unit hasfour Steam Generators,
feeding steam to Saturated Steam
Turbines for generation of Electricity.
The steam is condensed after driving the
turbine and the condensate is pumped
back to Steam Generators through atrain
of feed water heaters, as being done in
any other conventional power plant, using
steam. All the operating units have been
performing safety and reliably. The units
have bagged a number of distinctions
and awards for achieving excellence in
Operations, Industrial & Fire Safety and
Environmental Safety. Kaiga Unit-1 and
2 have recorded a continuous operation
for 487 days and 529 days in Jan 2009
and Jan 2008 respectively.

K.K. Bajaj

Mr. K.K. Bajaj, a graduate in Electrical
Engineering, joined NPCIL in 1985.
He mainly worked in Operation of
PHWR. He held the positions of Control
Engineer, Shift Charge Engineer and
Senior Operation Engineer in Narora
Atomic Power Station. Presently, heis
heading the Operations Department of
KGS-3& 4, since 2005, as Operation
Superintendent.

Kaiga Generating Station is 1SO-
14001 and 1SO-18001 certified. Kaiga
Stations have been peer reviewed twice by
World Association of Nuclear Operators
(WANO) in the Year 2000 and 2010.
Kaiga Unit-4 too has also undergone pre-
start-up WANO Peer Review. Unit-3&4
have planned for a WANO Peer Review
in the year 2012.

There is arigorous training program
in place, before an operator starts
working on Plant Systems. The training
on reference plant Full Scale Simulator
indeed has been an important element of
the training program in development of
skills and providing hands on experience
to operators. This training indeed has
improvedoperator’ sbehaviorandresponse
to the transients. A three tier assessment
of atrainee is aso done followed by an
assessment by a Committee of experts &
regulators. Only licensed and qualified
persons are alowed to operate the
reactors. The operators are provided
periodic refresher training courses and
are re-assessed, for continuance of their
license, every three years. Trainings on
Radiological Safety, Electrical Safety and
Industrial & Fire safety are mandatory for
all the regular NPCIL employees and the
contract employees.

Employees Welfare

NPCIL is sensitive to the welfare
of its employees and their families and
thus provides all basic infrastructure
facilities to them. All the employees

(Continued on page 48)
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Atoms for Green...
Continued from page 47

live in the company township located
about 18 Kilometers from the Kaiga
Plant Site, owned & managed by NPCIL.
The township includes a hospital fully
equipped with a team of doctors and
medical staff, schools, arecreation centre,
a shopping complex, swimming pool,
parks and playgrounds. The township has
its own security and has controlled entry.
The company hasits own fleet of vehicles
for commuting the employees from
township to plant site and back, and, also
runs buses to near-by citiesfor the benefit
of the employees and their dependants.

Community
Development

NPCIL/Kaiga believes in inclusive
growth and is committed for the Social
Welfare in its vicinity. The setting up
of Kaiga plants has provided number of
business and employment opportunities
to the local population.

The human face of NPCIL helps it
to gain acceptance amongst the local
people, wherever it sets up its facilities.
The company’s community welfare
schemeslay much emphasison promotion

of education heath care aspects and
providing infrastructural facilities in the
surrounding area, thus improving the
living standards of people in and around
the plants.

Kaiga has constructed school
buildings in the neighboring villages and
provides education kits to the children
in near-by schools; such as school bags,
uniforms and books etc. Meritorious
and poor children are adopted every
year and their education is fully
sponsored by Kaiga/ NPCIL in addition
to the scholarships to the selected
meritorious students. The station has
constructed several community centers
in its neighbourhood for societal welfare.
Centersfor providing self employment to
the women have been constructed. Kaiga
also provides high yielding seeds for the
crops to the farmers of near-by areas.

The Environmental
Aspects

Since Kaiga is located in lush green
thick forest area, al care had been taken
during construction and operation of the
plant to make sure that the floraand fauna
remains undisturbed. The plants were
therefore constructed with  minimum
cutting of trees. In addition, Kaiga also
carried out forestation of 732 hectares
of land in adjoining districts. Kaiga
has planted & nurtured 195,000 trees

V'V Sanath Kumar

Mr. V'V Sanath Kumar, joined the
Department of Atomic Energy in 1973
and worked in various NPCIL Sations,
and, has a rich experience of 37 yearsin
the field of Commissioning, Operation,
Engineering, Training and Management
of Nuclear Power Plants. He held
various positions and headed KGS-1& 2,
as Sation Director in 2006. Presently,
he isthe overall in-charge of the whole
Kaiga Ste as the Ste Director.

in the vacant area of its exclusion zone
of 1.6 Kms (.99 miles). An arboretum
was developed in vacant area for the
endangered species identified in Western
Ghats and medicina plants. Any person
coming to Kaiga is fascinated with the
scenic view of gigantic trees, thick forest,
steep valleys and hills. The journey by
train in Konkan Rail is a known pleasure
to al. The area is in the neighborhood
of the well known Anshi Nationa Park,
which has a rich forest with wild life
population.

Having such a rich forestation, it is
but natural to have a number of animals
and birds living in the area. Kaiga
residents saw this as a challenge and had
formed a Nature Club, with an objective
to keep the area clean, bring awarenessin
the villagers to stop hunting, and, arrange

(Continued on page 50)
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Atoms for Green...
Continued from page 48

trekking programs for
human-nature relationship.

TheNPCIL / Kaigahasimplemented
a unique Environmental Stewardship
Program (ESP) which focuses on
conservation of bio-diversity especialy
the avian fauna. The special training
program was conducted to train the
volunteers on Bird watching, monitoring
butterfly & Moth population and reporting
significant sighting. A large number of
migratory birds have been sighted in the
area, and, Kaiga has become a heaven for
these birds.

A special Fish Breeding Centre has
also been constructed at the Kaiga site.
The project was developed with the help
of Indian Institute of Fisheries, initialy
for study purpose. The breeding rate has
increased by about 40%. A large number
of fish seedlings have been released in

strengthening

River Kali by Kaiga, for the benefit of the
fishermen.

These environmental activities give
strong indications to loca community
about the operation of Nuclear Power
Plants in an absolute environmental
benign way and help build acceptance of
Nuclear Power.

Future Plans

Kaigasite has an additional potential
for locating two units of 700 MWe
PHWRs. Kaiga aso plans to continue the
on-going community welfare activities
and identify new fronts for the Near-by
Area Development. Kaiga is committed
to safe and efficient use of Atoms for
Green Power Production.

NPCIL

Nuclear Power Corporation of India
Limited (NPCIL), is a Government
of India Enterprise, engaged in all
facets of Nuclear Power viz. Siting,
Construction & Commissioning of Power
Plants, their Operation & Maintenance,
Waste Management, Renovation &

Modernization, System Upgrades and
Plant Life Extension. The company has
mastered al facets of Pressurized Heavy
Water Reactor Technology.

NPCIL currently operates nineteen
reactors, comprising of two BWRs of
160 MWe each and seventeen PHWRs
with a capacity of 4,240 MWe. Seven
reactors with a total capacity of 5,020
MWe comprising of one of the PHWR
of 220 MWe, two VVERs of 1000 MWe
each, and four units of 700 MWe PHWRs
are under construction. The company has
plans to reach a nuclear power capacity
of 20,000 MWe or more by the year 2020
and 63,000 MWe by 2032.

Contact: N. Nagaich, Nuclear Power
Corporation of India Limited; 16" floor,
Centre-l, World Trade Centre, Cuffe
Parade, Colaba, Mumbai- 400 005, India;
telephone:  91-22-22182171/22182177,
email: nnagaich@npcil.co.in. [ |
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Buy 2011 Advertising Space at 2010 Rates

Advertisers whose commitments are received before March 4, 2011
(deadline extended) will be billed at the 2010 rates for 2011 advertis-

Nuclear Plant Journal Website Banner Advertising
e 20% discount for all banner advertising for print issue advertisers.
» Banner ads are $2,700 for six months and $4,500 for the whole year.

Nuclear Plant Journal

1400 Opus Place, Suite 904
Downers Grove, IL 60515

Phone: (630) 858-6161, ext. 103
Fax: (630) 858-8787
http://www.nuclearplantjournal .com.
E-mail: michelle@goinfo.com
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Westinghouse

A Toshiba Group Company

You can be sure...
if its Westinghouse

Westinghouse Electric Company has a proven track record
for providing the safest, most advanced and cost-effective

technologies for the commercial nuclear power industry.

Our research and technology is the basis for nearly half of the
world’s currently operating nuclear power plants. Four units of
the Westinghouse AP1000 nuclear power plant design — the
most advanced of its kind currently available in the marketplace
— are now being constructed in China. The AP1000 design
also has been announced as the technology of choice for no less
than 14 new plants planned for the United States.

Always looking to the future, Westinghouse is taking the next
steps to develop even more advanced nuclear power options
to meet the word’s diverse energy needs. Westinghouse
technology will help provide future generations with safe,

clean and reliable electricity.

Check us out at www.westinghousenuclear.com

ENERGIZING THE

WORLD FOR 125 YEARS
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Jon’t trash
that rack.

NETCO-SNAP-IN® inserts give racks a new life

Neutron absorber degradation can make fuel storage a complicated pain

in the rack. Use NETCO-SNAP-IN inserts to regain pool capacity and storage
flexibility. SNAP-IN inserts are easy to install, become an integral part of the fuel
storage rack and are transparent to fuel handling operations. Install SNAP-IN
inserts incrementally or in a single campaign. The choice is yours. The SNAP-IN
insert is one of a suite of neutron absorber material performance management
solutions developed by NETCO.

Learn more about NETCO's spent fuel management solutions at http://netco.cwfc.com



