a simple writing pen can be used to obtain
the leverage required to operate the valve
or any straight edge device, including
screw drivers, adjustable wrench or
pliers.

While this innovation is very
simple, the benefits achieved were what
Exelon was looking for; by eliminating
the mispositioning due to bumping the
ball valve handle in a cost effective and
efficient solution that can be leveraged
across the fleet of 17 units. In doing so
the valves will only be manipulated when
a person knowingly wants to make the
manipulation.

Safety Response

An example of recent safety
significant bumping events at Exelon
came from a Radiation Protection
Technician who was moving a 55-gallon
drum by the Volumetric Control Tank
and accidentally opened the letdown
high point vent valve, which caused an
unexpected leakage path.

This improved design eliminates the
bumping possibility in the future.

Cost Savings Response:

With the 30 recent ball valve
bumping events, four of which were
safety significant, doing nothing was not
an option for Exelon. Comparing the ease
of engineering, ability to use existing parts
and retrofit in the field; at least 40 person
hours are saved for each installation
from other options considered including
the plastic covers. With a minimum of
50 locations per unit that need this ball
valve handle retrofit, times 17 operating
units at least 3400 person hours will be
saved. At an estimate of $70 per hour
the conservative overall savings is $2.38
million for this simple innovation that
leverage across Exelon Fleet.

Innovation Response:
The simple redesigned ball valve

handle design to eliminate bumping

events has the following attributes:
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e Operates with a quick check to
validate open or closed positions
similar to the longer original handle

e Iseasy toinstall.

e Uses the same materials so design
changes are easy to evaluate.

e Eliminate bumping concerns by
reducing the level arm.

hours per retrofit. This is due to the fact
that the same material is used and seismic,
fire and other engineering evaluation are
not required.

When operators need to operate
the valve a simple tool easily allows for
manipulation compared with unlatching
a plastic cover.

-4

Ball Valve Handle Modification to Eliminate Bumping

e Can be operated with a simple low
cost tool or in case this tool is not
available, a writing pen can provide
the necessary leverage.

e  Cannotbe manipulated unless wanting
to do so.

Thinking that someone else would
have already developed this solution,
Exelon performed a patent search and
amazingly this innovation had not been
considered before.

Productivity/Efficiency
Response

Compared to other design changes
such as a plastic cover, using this new
handle design saves at least 40 person-
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Transferability
Response

This ball valve handle retrofit design
is applicable to any application where
ball valves are used including nuclear/
fossil power and other industries.

Contact: Jeff Humenik, Exelon
Generation,4300Wi nfieldRoad, Warrenville,
IL 60555; telephone: (630) 657-2513, email:
Jeffrey.humenik@exel oncorp.com. [ ]
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$50 Million/Plant Savings with
IN-SITU Epoxy Coating

By Gregg Larson, Exelon Nuclear.

Summary

Background
Main Condenser tubes are subject to
many modes of degradation, including;

vibration, steam erosion, macro &
microfouling, chemical scaling and
corrosion, such as microbiologically

influenced corrosion (MIC). In fact,
because of the numbers tubes and
particular susceptibility of 304 SS, the
most significant degradation mechanism
that affects main condenser tubes is
MIC.

MIC is a form of localized corrosion
that occurs on the inside of tubes and
can cause rapid localized through wall
pitting. MIC occurs when a passive film
or protective film on the tube's surface
breaks down. MIC susceptibility is
usually increased with chloride and sulfide
concentrations or higher temperature.
Decaying organic matter from improper
lay-ups can generate sulfides; however,
sulfide does not become aggressive
until exposed to oxygenated water.

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

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

This TIP Award Entry won a 2009 NEI
Process Award.

The team members who participated
included: Gregg Larson, Exelon Nuclear
Corporate Engineering; Dan Brush,
Exelon Nuclear Corporate Program
Management; Edwin Hosterman, Exelon
Nuclear Limerick Sation; Eric Steckhan,
Exelon Nuclear Braidwood Sation;
Mike Horn, President, Plasticor, Inc.;
Wes Langeland, President, Duromar, Inc.
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Consequently, sulfide attacks invariably

occur during plant operation, masking the

fact that improper lay-up is the real cause
of the problem.

Improper layup during initial plant
construction and poor practices earlier
in life have resulted in degradation of a
large number of Main Condenser tubes in
the Industry and as a result over 10 BWR
and 15 PWR nuclear plants have replaced
Main Condenser tubes. The average
outage length to replace Main Condenser
tubes is over 100 days for BWRs and 60
days for PWRs.

Similar to the others in the nuclear
power industry, Exelon has experienced
degradation of a large number of main
condenser tubes. Improved condenser
management practices have slowed the
degradation rate; however, degradation
projections show that re-tubing efforts
at three Exelon plants may be needed
by 2014 without the use of mitigation
techniques.

e Cost estimates for condenser tube
replacement are between $50 to
$80 million with estimated outage
duration of 50 days or more.

e Exposure from condenser tube
replacement activates would be
greater than 70 Person Rem-REM
for BWRs.

Gregg Larson

Gregg Larson is Exelon Nuclear’s
Corporate Heat Exchanger & Condenser
Program Manager. Gregg has been an
Exelon employee for 12 years, holds
aB.S in Civil Engineering fromthe
University of Kansas, a Master of Arts
fromthe U.S. Naval War College, and
retired from the U.S. Navy as a Captain,
after 26 years service; including
command of a nuclear submarine.

The use of epoxy coating associated
with nuclear condensers has been around
for a long time, with most application
on the waterbox walls and tubesheets.
Several Exelon Main Condensers,
including both Byron condensers and the
TMI condenser have coated tubesheets
and/or waterboxes, all of which have
demonstrated good service.

Outside of the Nuclear Power
Industry, fossil plants have applied In-
Situ epoxy coating successfully to the full
length of condenser tubes:

e ltalians, Japanese and Germans
started coating condenser tubes for
fossil plants in the 1980s. In the
1990s, Florida Power performed
condenser tube coating studies at

Graphic 1: Improved INSITU Coating Process

Tube Pa Filled With Coatrg.

Squoogee Eoge for Coating
Control

Thn Dapoaiticn of
Coatng

INSITU Epoxy Tube Coating:
Working  with  Plastocor,

an
Industry Leader in heat exchanger life
management, Exelon is pursuing a Main
Condenser Tube In-Situ Epoxy Coating
application that arrest degradation before
a through wall leak can occur.
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Undisteitesod
Reswrvow of
Tube Conting
Pushed along

by SGuosges Fyg

Tude P Yet 1o be Coated

Bartow Units 2/3 and Crystal River
Units 4/5, with different coating
vendors and showed that if properly
installed, coating condenser tubes
can significantly improve the life of
the tube with very little impact on
heat transfer.
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e To date tens of thousands of con-
denser tubes have been coated in fos-
sil power plants including a recent
application at Crawford and Joliet
Stations (part of Midwest genera-
tion), with good results.

Taking the lessons learned from In-
Situ epoxy coating of fossil plants main
condenser tubes, Plastocor and Exelon
have improved the full-length condenser
tube coating application.

The first step is to clean the condenser
tube in three stages
e Rough cleaning that gets rid of the

scale and fouling, then

e Decontamination that ensures that
chlorides and other contaminants are
removed

e Final cleaning to remove all residues
and moisture from the tube.

Rather than spraying the epoxy, the
application methodology used in the
studies conducted in the 1990s, the im-
proved coating process utilizes a squee-
gee pig that is either propelled with air or
drawn with a string down the tube. See
Graphic 1.

Using this technique, the pits are
filled with the epoxy coating and a thin
film is left on the inside diameter of the
condenser tube (approximately 0.5 mils).
See Graphic 2. The coating is engineered
to be durable, thermally conductive and a
deterrenttothe formationofamicrofouling
layer; thus minimizing microbiological
activity. Even more importantly, for the
purposes of improving the reliability
of pitted tubes, the filling of the pits
effectively stops pit growth by breaking
the electro-chemical circuit required for
corrosion of the metal in the pit (i.e.,
coating replaces the water; the conductive
connection). The thin coating thickness
on the tube wall minimizes the overall
loss in thermal conductivity. Additionally,
the cleaning prior to applying the coating
removes the micro fouling. As a result,
condenser thermal performance after
properly applying the thin epoxy coating
is as good or better than before the
application. This is especially true when
a tube can remain in service rather than
being plugged or be unplugged, coated
and returned to service.

Exelon’s Engineering Considerations

Current practice for the Exelon
fleet is to only apply In-Situ Epoxy
Coating when condenser tube pits are
not through wall. However, to apply In-
Situ Epoxy Coating to main condensers,
Exelon Engineering assumed that tubes
may already have through wall pits and
that the coating process could result
in epoxy extruding through the pit and
being deposited on the OD of the tube.
Conservatively engineering also assumed
that the epoxy finds a tortuous path either
to the BWRs Reactor Coolant System or
a PWRs steam generators secondary side.
By evaluating epoxy samples at Exelon
Power Labs and assessing the impact
on nuclear power plant systems and
components, Engineering determined
that the application of the In-Situ Epoxy
Coating does not result in additional
system or component concerns.
Exelon’s In-Situ Epoxy Coating
Application

In the fall of 2007 and Spring 2008,
Exelon applied In-Situ Epoxy Coating at

(Continued on page 44)
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$50 Million...

Continued from page 43

three Nuclear Units, Dresden Unit2, Three
Mile Island Unit 1, and LaSalle Unit 2.
The main condenser tubes selected for
In-Situ coating were to be plugged due to
eddy-current identified degradation. The
coating applications were installed with
out issues or problems.
Future Consideration

As Plastocor and Exelon obtain more
experience with the In-Situ epoxy coating
process; future plans are to reclaim
tubes previously plugged preemptively
due to MIC pitting detected by eddy
current inspections. This will improve
the efficiency of the existing condensers
and ensure that the main condensers can
remain in-service for the life of the plant.

Safety Response

condenser tube replacement. As a fleet,
Exelon has 4 units that may need to have
main condenser tubes replaced by 2014,
if mitigation is not applied.

In contrast, even applying In-Situ
Epoxy Coating in every refueling outage
for the remainder of plant life, would
only results in total exposures of 90 milli-
rem or less per outage, because of the
significantly reduced length of the coating
application (i.e., 3-4 days) and the lower
number of people required to work in the
radiation field.

By applying In-Situ Epoxy Coating,
the Exelon Fleet radiation exposure
avoidance would approach 300 Person-
Rem for the four plants that would
require replacement tubing without taking
mitigating steps.

Cost Savings Response
Exelon performed a detailed cost
estimate to perform for main condenser
tube replacement at Dresden Station in
2002 and updated the estimate in 2004.

Graphic 2: Epoxy Coating Application

Tube Wall -

Pit completely filled with coating

Condenser tubes provide abarrier that
keep raw water impurities from degrading
nuclear plant systems and components.
In-Situ Epoxy Coating maintains that
protective barrier as evident by thousand
of successful fossil applications with out
leaks.

Re-tubing of main condensers are
estimated to take significant work in
radiation fields over a two outage time
period for BWRs. During the first outage,
the condenser shield wall is removed
and re-fabricated to support significantly
reduced wall removal times in the re-
tubing outage. The follow-on outage
is for the actual removal of existing
tube and replacement with new tubing
material. This activity takes 7 weeks with
40 people working around the clock. Low
estimates at 2 milli-rem per hour results
in over 70 Person-Rem for one unit main
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Minimal coating film on unpitted surface

The estimated cost with replacement
power ranged between $50 million on
the lower end to $80 million per plant
at the higher estimated cost. Since 2004,
the price for replacement power, tubing
materials and labor has escalated.

In contrast, In-Situ Epoxy Coating is
now part of refueling outage maintenance
for the main condensers and does
not require significant man-power or
materials and can be done without impact
to critical path activities.

It is estimated that In-Situ Epoxy
Coating of the main condenser tubes will
save at least $50 million per plant that
would other wise require condenser tube
replacement. For Exelon that saving is
multiplied by four plants and results in
over $200 million in cost avoidance.
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Innovation Response

Exelon is the first nuclear utility to
apply In-Situ Epoxy coating to the main
condenser tubing.

By utilizing the lessons learned
from spray on epoxy coating from fossil
applications, Plastocor and Exelon are the
first to optimize the process that improves
the cleaning application and coats the
tubes with a thin uniform layer applied
by a squeegee pig.

Exelon is the first to apply Condenser
Tube Aging Management with In-Situ
epoxy coating for nuclear fleet with both
BWRs and PWRs plants.

Productivity/Efficiency
Response

Degraded main condensers with a
large number of tubes plugged are not
as efficient. This impact from degraded
condenser efficiency is felt most severely
during the hottest summer time periods
when electric demand is the highest. In-
Situ Epoxy Coating of condenser tubes
that were to be plugged result in improved
condenser efficiency.

Working with Plastocor to optimize
the In-Situ Epoxy Coating process based
on lessons earned from the fossil power
plant applications has resulted in a
process that can fit within the critical path
activities during normal refueling outages
at nuclear power plants.

The largest gain in efficiency is
obtained from avoiding long outages of 50
days or more to replace main condenser
tubes.

Transferability
Response

The application was first applied to
fossil power plant condenser tube and
then Plastocor and Exelon refined the
process and have applied In-Situ Epoxy
full-length tubes coating to both PWRs
and BWRs main condensers.

This process is transferable to many
different heat exchanger design and
applications inside and outside of the
power industry.

Contact: Gregg Larson, Exelon
Nuclear, 4300 Winfield Road, Warrenville,
IL 60555; telephone: (630) 657-3870,
fax: (630) 657-4328, email: greggd.
larson@exel oncor p.com. [ |
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Improved Service Water Performance
with Polyethylene Piping

By Steve Lefler, Mel Arey and Mike
Robinson, Duke Energy.

Summary Statement

High density polyethylene piping
is an excellent material choice for plant
service water systems. Catawba served
as the pilot plant to develop Code Case
N-755 for use of polyethylene piping
in  ASME Section Il underground
applications. Catawba was the first
nuclear station to use polyethylene for
complete replacement of a metallic non-
safety service water system (both buried
and in plant piping). The result has been a
significant improvement in service water
system performance. System availability
and performance have been improved
substantially for the long term because
the piping is not subject to fouling or
corrosion.

Safety Response

Use of polyethylene piping in service
water systems either reduces or eliminates
the need for system pipe cleaning that
reduces system availability. Catawba
undertook a comprehensive system
cleaning of the nuclear service water

This TIP Award Entry won a 2009 NEI
Process Award.

The team members who participated
included: Joel Reeves, Duke Energy,
Catawba Major Projects; Ernie
McElroy, Duke Energy, Catawba
Engineering; Darrell Davies, Duke
Energy, Catawba Engineering; Frank
Schaaf, Serling Refrigeration, Project
Manager for Code Case N-755;

Dave Ward, Duke Energy, Catawba
Engineering.; Terry Edwards, Duke
Engineering, Catawba Major Projects;
Mel Arey, Duke Energy, Nuclear
Technical Services; Mike Robinson,
Duke Energy, Nuclear Technical
Services; Tim Adams, Stevenson and
Associates, Design and Analysis
Support; Steve Lefler, Duke Energy,
Nuclear Technical Services.
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system in 2000 because of severe fouling
and reduced system performance. This
cleaning required two limited conditions
of operation (LCOs) for the plant as each
header was taken out of service inturnand
cleaning was undertaken. Main headers
to the plant were cleaned by hydro lazing
and smaller piping lines were cleaned by
sending cleaning pigs through the piping.
Use of polyethylene piping can eliminate
the fouling problem associated with
carbon steel piping thereby improving
system availability and plant safety.

The EPRI testing results in support of
ASME BPVC Code Case N755 indicate
that while failure of buried polyethylene
piping due to seismic loads is a credible
failure mode, it is highly unlikely to occur
and seismic loads are not the controlling
design condition or failure mode for
buried polyethylene piping.

Cost Savings Response

Catawba Nuclear Station is planning
to use polyethylene piping to replace 4000
feet of buried, 10 inch Nominal Pipe Size
(NPS) carbon steel piping in the nuclear
service water system. The following table
summarizes the estimated total project
cost for the two alternatives that were
considered.

Total Project Cost Comparison:

6 % Molybdenum Piping: $ 32,652,605

High Density Polyethylene Piping:
$20,977,851

Innovation Response
Catawba first used polyethylene
piping in 1998 to replace non safety, 6
inch NPS low pressure service water
piping that provided cooling water to the
generator hydrogen coolers. This piping
had corroded with through wall leaks
and was severely fouled. Successful use
of polyethylene piping in this application
led to replacement of over 90% of the
carbon steel piping in the low pressure
service water system with polyethylene

piping.
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Seve Lefler(Principal Engineer, Duke
Energy) coordinated submittal of the
NRC relief request and NEI TIP entry.
Mel Arey (Technical Systems Manager,
Duke Energy) and Mike Robinson
(Nuclear Engineering Manager, Duke
Energy) led efforts to use polyethylene
for nuclear safety related service water
piping. All team members contributed to
the article.

Success with polyethylene piping
led Catawba Nuclear Station to plan
for use of polyethylene piping for
replacement of buried, nuclear safety
related system cooling water piping to
the emergency diesel generator jacket
water coolers. Duke coordinated plans
for use of polyethylene piping in ASME
Section 1l service at Catawba with
British Energy, as plans in the U.K. were
made to install polyethylene piping at
Sizewell B Nuclear Station. Sizewell B
Nuclear Station installed 16 inch NPS
polyethylene piping in ASME Section 111
Class 3 service in mid 2005. This is above
ground piping and has performed well in
service since installation.

In October, 2006, Duke filed a relief
request with the NRC to use polyethylene
piping for replacement of cooling water
piping to the diesel generator jacket water
coolers. Presently the NRC has approved
the relief request for two of eight lines
and Catawba is awaiting NRC approval
for the remaining six lines.

The Catawba Relief Request was
submitted to the NRC in September, 2006
using the draft of Code Case N-755 that
was available at the time of relief request
submittal.

ASME issued Code Case N-755
Revision 0, “Use of Polyethylene (PE)
Plastic Pipe Sections Ill, Division | and
XI” in March, 2007 supporting the use of
polyethylene piping for Section 111 Class
3 buried piping applications. The ASME
Boiler and Pressure Vessel Code Commit-
tees have undertaken an extensive amount
of work to develop Code Case N-755 and
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support use of polyethylene piping for
ASME Section Il applications. Require-
ments for materials, procurement, design,
fabrication, installation, examination,
testing, and certification are all addressed
within the code case.

Duke recognized the necessity of
keeping the pilot project for ASME
Section 11l use of polyethylene simple.
Replacement of the Catawba nuclear
service water piping to the diesel
generator coolers was planned using only

manufacturers to complete requirements
that will allow ASME to issue code
stamps for manufacture of polyethylene
fittings and to issue certifications for
supply of polyethylene materials under
Section I1I.

Numerous testing programs have
been carried out and are ongoing under
Electric Power Research Institute
(EPRI) direction to support use of the
polyethylene piping for ASME Section
Il applications. This testing includes

Butt Fusion of Catawba 32 inch NPS Polyethylene Piping

polyethylene pipe, elbows and flanged
adapters in buried service. Butt fusion
and flanged joints were selected as the
only joining methods for polyethylene
materials. Although these limitations
were established for the Catawba relief
request, work is continuing within
ASME Code Committees to develop
requirements for additional piping fittings,
joining methods and repair methods.
Work is continuing with ASME and
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development of material property data,
fatigue cycles versus allowable stress
curves, required ASME BPVC and
B31.1 Stress Intensification Factors,
flange capacity testing, and testing to
quantify the slow crack growth resistance
of advanced polyethylene materials. In
addition work performed under EPRI
direction includes testing and evaluation
of examination methods for polyethylene
piping and fused joints.
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Productivity/Efficiency
Response

The Catawba Nuclear Station low
pressureservicewatersystemperformance
improved following replacement of
carbon steel piping with polyethylene
piping. Prior to replacing the carbon
steel piping with polyethylene piping,
flow control valve positions for the lower
containment ventilation chillers were
fully open during the summer months
with condenser pressures trending up to
150 psig (near the trip setpoint). After
replacing this pipe with polyethylene and
operating for over two cycles, the control
valves have been operating at less than
50 percent open and condenser pressures
have been running around 125 psig during
the summer months.

Transferability
Response

Catawba Nuclear Station shares
information and technology with the
Nuclear Industry for the use of High
Density Polyethylene (HDPE) asasafeand
cost effective alternative for replacement
of low temperature/low pressure service
water piping systems. ASME Code N-
755 and successful service experience
with polyethylene piping at Catawba
Nuclear Station provides a mechanism
for readily transferring this knowledge to
the industry.

Contact: Steve Lefler, Duke Energy,
ECO07C/P.O. Box 1006, 526 South Church
Street, Charlotte, NC 28202; telephone:

(704) 382-0138, fax: (704) 382-0138,
email: Steven.Lefler @duke-energy.com. ll

.
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Supporting 1,000 Well-Paying Jobs

By Todd Schneider, FirstEnergy.

Introduction

Meeting the region’s electricity needs
for more than 50 years, the Beaver Val-
ley Power Station, located in Shipping-
port, Pennsylvania, 25 miles northwest
of Pittsburgh, is a nuclear electric genera-
tion facility owned by FirstEnergy Corp.,
which continues its ongoing strategy of
safe, responsible and reliable operations.

As a major source of employment
and tax revenue in Beaver County, Penn-
sylvania, Beaver Valley provides 1,000
well-paying jobs and more than $4 mil-
lion per year in property, payroll and
utility taxes to fund schools, emergency
responders and local governments. Each
year, it generates enough electricity to
power more than one million homes.

FirstEnergy ~ Nuclear  Operating
Company (FENOC) operates the Beaver
Valley Power Station, in addition to the
Davis-Besse Power Station and the Perry
Nuclear Power Plant in Ohio.

Birthplace of commercial
nuclear power generation

The Beaver Valley Power Station is
commonly referred to as the “birthplace”
of commercial nuclear power generation.
In 1957, the Shippingport Atomic Power
Station - the first commercial nuclear
power station in the United States built
in partnership by the Atomic Energy
Commission, the Westinghouse Electric
Corporation and the Duquesne Light
Company - generated electricity to supply
the greater Pittsburgh area. After more
than 25 years of successful operation, the
Shippingport Atomic Power Station was
also the first plant to be decommissioned
in 1984.

Today’s Beaver Valley Power
Station, the successor to the Shippingport
facility, is a two-unit site with a combined
capacity of more than 1,779 MW. Unit 1
entered service in 1976 and Unit 2 came
online in 1987. In 1999, FirstEnergy
Corp. completed an asset transfer with
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Duquesne Light to gain ownership of the
facility.

Achieving Top Industry
Performance

Performance at Beaver Valley was
unspectacular when FirstEnergy initially
acquired the facility. Beaver Valley’s
leadership created a program to raise the
productivity of the plant to the rest of
the industry and set higher standards for
plant operation, cost, worker safety and
radiological safety. This eight year pro-
gram became known as the “Full Poten-
tial Program” and focused on equipment,
safety and engineering initiatives to bring
systems and procedures up-to-date.

The Full Potential Program upgraded
many major equipment items while
improving plant and personnel safety.
In addition, Beaver Valley completed
multiple power uprates during that time.

The Full Potential Program reduced
operations and maintenance expenses,
increased output and improved perfor-
mance in many areas. Today, Beaver Val-
ley is recognized as a routine top-quartile
performing plant. For example, Beaver
Valley’s Institute of Nuclear Power Op-
erations (INPO) performance index rose
from 42.75 for Unit 1 in 1997 to 100 in
2009. The performance index at Unit 2
increased from 51.57 in 1997 to 87.1 dur-
ing the same time period.

Partnerships to Address
Workforce Replenishment

During the next ten years, many
long-term Beaver Valley employees will
choose retirement. To ensure a qualified
workforce, Beaver Valley and FENOC are
taking advantage of relationships with lo-
cal universities and technical schools and
student co-op programs to create a pipe-
line to bring in the best young people and
train them to fill the openings of retiring
employees.

For example, Beaver Valley has part-
nered with the University of Pittsburgh’s
Swanson School of Engineering to de-
velop and launch a unique academic pro-
gram in direct response to the growing
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employment needs of the nuclear indus-
try. The University of Pittsburgh program
consists of two certificate programs in
nuclear engineering, one for undergradu-
ate and another for graduate students, and
is expected to strengthen Beaver Valley’s
competitive position by reducing costs to
attract and educate the future talent need-
ed to operate the station.

A History of Community
Support

The Beaver Valley Power Station and
its predecessor — the Shippingport Atomic
Power Station - have been a fixture in
the local community for more than fifty
years. During those five decades of safe
and reliable operations, area residents
have learned the value of the electricity,
jobs and tax revenue generated by the
power station.

Many area residents have a personal
connection to the Beaver Valley Power
Station with relatives who built the
station, or were full-time employees of
the station, or worked at the station during
dozens of refueling outages over the last
thirty years.

The Beaver Valley Power Station
also seeks to be good corporate citizen in
Beaver County by assisting community
non-profitorganizationsthroughitsannual
United Way and Harvest for Hunger
fundraising campaigns. The employees
of Beaver Valley also volunteer in many
ways to support worthwhile efforts in
the local community. Throughout the
year, employees volunteer their time
and provide financial resources to assist
Habitat for Humanity, community food
banks, the American Red Cross and their
blood drives, Boy Scouts of America,
and the United Way and their “Day of
Caring.” In addition, employees also take
the initiative to organize local fundraising
efforts to support area community groups,
the men and women serving our country
abroad, and local youth groups. The
station also donates used computers and

(Continued on page 50)
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Radiation-101, An Internet-Based Course on Radiation Fundamentals

With 2.4 CEUs (24 PDHs) from the Illinois Institute of Technology

Start Date: March 29, 2010

Fax Registration to (630) 858-8787

Radiation Fundamentals (Radiation-
101) runs for seven weeks beginning March
29, 2010. Each week, participants complete
a reading assignment and submit required
tests electronically. A list of assignments is
given at the right. The test responses are
graded instantly, and participants may view
their grades immediately. At the end of the
course, a certificate with 2.4 Continuing
Education Units (CEUs) from the Illinois
Institute of Technology will be issued to those
participants who successfully complete the
course work. The course registration fee is
$245.00 per participant.

Yes! Register me for the Radiation-101 class.
Course Start Date: March 29, 2010

Amount authorized (fee x # of participants)
[JCheck is enclosed.
(Make checks payable to Nuclear Plant Journal.)

[J Charge my credit card.
[JAmerican Express® [ MasterCard® [JVISA®
Card Number

Expiration Date

Card Holder Name (Print)
Signature

Course Topics for March 29, 2010 Session

Week 1: (March 29-April 4, 2010)
1. “Radiation--As Old As the Universe.”
2. “Unstable Nuclei Make Material Radioactive.”

3. “The Unit of Activity, The Becquerel.”
Week 2: (April 5-11, 2010)

1. “Radionuclides & Your Body.”

2. “Healing Radiation.”

Week 3: (April 12-18, 2010)

1. “Industrial & Consumer Applications.”
2. “Radiation Protection Across Borders.”
3. “Dose, Dose Rate and Dose Limits.”
Week 4: (April 19-25, 2010)

1. “lonizing Radiation & Health.”

2. “Any Harm from Small Doses?”
=

Week 5: (April 26-May 2, 2010)

Date

Send payment with your order.
Name

Birthday (Month/Day/Year)

Company
Address

Phone

E-mail

Fax or mail your order to:

Kruti Patel Phone: (630) 858-6161, X105
Nuclear Plant Journal Fax: (630) 858-8787

799 Roosevelt Rd., #6-208  E-mail: Kruti@goinfo.com
Glen Ellyn, IL 60137 USA
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

1. “Late Health Effects of High Doses.”

2. “Acute Health Effects of Very High Doses.”
Week 6: (May 3-9, 2010)

1. “Nuclear Accident or Incident?”

2. “Radioactive Releases and Radwaste.”
Week 7: (May 10-16, 2010)

1. “True and False About Chernobyl.”

2. “Radiation All Around Us All the Time.”

Bulk registration costs are available for orders of 10+ participants

www.radiationtraining.com

February, 2010

With 2.4 CEUs from the lllinois Institute of Technology in Chicago
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Supporting 1,000...

Continued from page 48

equipment to area schools and non-profit
groups.

In 2007, the Beaver Valley Power
Station created a new program to permit
local non-profit organizations to sell food
in the evening to backshift workers dur-
ing refueling and maintenance outages.

Valley Power Station and extend the
plant’s life well into the 21st Century.
Through the Full Potential program
and its accompanying upgrades to plant
equipment, the Beaver Valley Power Sta-
tion now produces 10 percent more elec-
tricity than it did just five years ago.

More than 100 employees from FirstEnergy's Beaver Valley Power Station
participate regularly in Beaver County's Habitat for Humanity annual benefit
walk. The event raised more than $18,000 to help build homes for those in need.

The program provided a “win-win” for
workers who had limited food choices
overnight and for the non-profits who
raised important funds for local commu-
nity programs.

Finally, the Beaver Valley Power Sta-
tion works with the FirstEnergy Founda-
tion and FirstEnergy corporate affairs and
community involvement staff to assist the
local communities. The station’s external
affairs representative is active on projects
surrounding the plant that may be eli-
gible for funding from the foundation or
through corporate giving.

Addressing the region’s
future electricity needs
FENOC continues to undertake
significant projects to enhance the safety,
reliability and efficiency of the Beaver

50

In addition, in August of 2007, Bea-
ver Valley applied to the Nuclear Regu-
latory Commission (NRC) to extend its
existing 40-year operating licenses for
Units 1 and 2 an additional 20 years.
With NRC approval, Beaver Valley Units
1 and 2 would continue to meet demand
and generate electricity until 2036 and
2047, respectively. After numerous and
thorough NRC evaluations and public
comment, the NRC approved Beaver Val-
ley’s application in 2009.

Through five decades, the power sta-
tions in Shippingport have safely and reli-
ably provided electricity to homes, busi-
nesses and industries in Beaver County.
Today’s Beaver Valley Power Station is
well-positioned to continue that legacy of
economic and electrical benefits for de-
cades to come.

www.NuclearPlantJournal.com

Station Specific Information
Engineer/Constructor: Stone and Webster
e Unitl
Construction began: April 1969
Initial nuclear reaction: May 10,
1976
Generated electricity: May 31, 1976
Commercial operation: April 30,
1977
e Unit2
Construction began: May 1974
Initial nuclear reaction: Aug. 13,
1987
Generated electricity: Aug. 17, 1987
Commercial operation: Nov. 17,
1987
e Reactors (Units 1 and 2)
Pressurized Water Reactors
157 Fuel Assemblies
Three U-Tube Steam Generators
Three Reactor Coolant Pumps
e Reactor Vessels (Units 1 and 2)
14-Foot Inside Diameter
40 Feet High
8.5-Inch-Thick Steel Walls
e Containment Vessels (Units 1 and 2)
179 Feet High
124-Foot Diameter
3/8-Inch Wall Thickness
e  Containment Buildings (Units 1 and 2)
185 Feet High
126 Feet Diameter
4.5-Foot-Thick Reinforced Concrete
e Turbine Generators (Units 1 and 2)
OneWestinghouse Turbine Generator
per unit
One High-Pressure Turbine per unit
Two Low-Pressure Turbines per unit
1,779 megawatts net for both units
e Cooling Towers (Unit 1)
500 Feet High
475 Feet Diameter at Base
219 Feet Diameter at Top
e Cooling Towers (Unit 2)
500 Feet High
429 Feet Diameter at Base
265 Feet Diameter at Top

Contact: Todd Schneider, FirstEnergy,
76 S.Main &., Akron, Ohio 44308; telephone
(330) 761-4055, fax (330) 384-3799, E-mail:
tmschneider @fir stenergycor p.com. [ |
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A Toshiba Group Company

You can be sure...
if its Westinghouse

The Westinghouse AP1000™ nuclear power plant is the
technology of choice for active and emerging new plant

markets across the globe.

In China, four new AP1000s are currently under construction
and they are being built in an on-time and on-budget manner,

with the first scheduled to come online as planned in 2013.

In the United States, the AP1000 has been selected as the
technology of choice for more than half of the new plants
announced, including the only six for which engineering,

procurement and construction contracts have been signed.

Westinghouse nuclear technology will help provide future

generations with safe, clean and reliable electricity.

Check us out at www.westinghousenuclear.com
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There’s no such thing as catching us at the wrong time.

Call NOVA 24/7—it’s our business to be ready wherever and whenever you need

us. For 25 years, NOVA has provided trusted, responsive, industry-leading
service around the clock, no matter what time it is in your zone or ours. In an
industry that can’t afford mistakes and where planned shutdowns must be efficiently

short, NOVA is the supplier who reacts first when dependability means the most.
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O Flow Control company

We got here because you trusted us, time after time. NOVA

NOVA is the leading supplier of nuclear quality fasteners and machined products.

888.495.8284 * www.novamachine.cwfc.com




