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Exelon's Vision & Leadership

By Amir Shahkarami, Exelon Nuclear.

Amir Shahkarami
Shahkarami is the Senior Vice President 
at Exelon and the Site Vice President at 
Braidwood Nuclear Station. Shahkarami 
joined Exelon Nuclear in 2002 as 
Engineering Director of the Dresden 
Nuclear Station.  He was promoted 
to the Engineering VP, and later to 
Senior VP of engineering and Technical 
Services where he was responsible 
for the conduct of fuel (procurement, 
design, and back-end), engineering, 
project management, license renewal, 
industry organizations (BWROG, 
PWROG, EPRI), innovation, and 
the international exchange program 
(KHNP, TEPCO, EDF).  He was the 
company’s chief engineer responsible 
to provide governance and oversight to 
the corporate and Exelon’s seventeen 
(17) nuclear units located in Illinois, 
Pennsylvania, and New Jersey.  

Shahkarami received his Bachelor 
and Master of Engineering degrees 
from Tulane University during 1977-
1981, MBA from Mississippi College 
in 1994, and completed PhD studies 
in nuclear engineering at Louisiana 
State University in 2001.  He completed 
the Harvard Advanced Management 
Program (AMP) in 2008.  He is a 
registered Professional Engineer.

Shahkarami is a member of the Electric 
Power Research Institute (EPRI) 
Nuclear Power Council,  the Executive 
Committee, and has chaired ERAPWG.  
He is the chairman of the NEI digital 
I&C working group that has reported 
the progress to the NRC commissioners 
twice a year. Amir is the 3 time winner 
of NEI's Top Industry Practice (TIP) 
Award.  Amir was named the 2008 
Business Leaders of Color by Chicago 
United .  He also serves on the Tulane 
University, Texas A&M, and Illinois 
Institute of Technology engineering 
advisory boards.  Amir has been a 
member of the American Nuclear Society 
since 1992 and currently serves on 
their Board of Directors.  He received 
the 2009 ANS utility leadership award.  
He received his 2010 WANO Nuclear 
Excellence Award.  Amir serves on 
the board of directors of Will County 
Center for Economic Development and 
Chamber of Commerce.

Nuclear Energy Institute’s (NEI Top 
Industry Practice (TIP) Award’s 
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 won NEI's 2009 
Vision & Leadership Award.

The team members who participated 
included: William Naughton, Senior Staff 
Engineer, Exelon; Ted Schiffl ey, Exelon 
Senior Staff Engineer, Exelon.

Summary
Exelon Nuclear Leadership and 

Participation in Industry Organizations 
has contributed to Exelon's improved 
fl eet performance/safety as well as overall 
industry improvement and resolution of 
challenging technical issues.

With 20% of the United States 
nuclear operating fl eet, it is critical to 
Exelon Nuclear’s success to develop/
maintain leadership and infl uence in the 
industry, to collaboratively work with 
industry counterparts to solve the broad 
technical issues confronting the industry 
and to stay abreast of those emerging 
technologies that can improve safety and 
performance.
Details
 Exelon’s Management Model, In-

dustry Leadership Plan and Industry 
Participation Process Control pro-
vides the Vision, Strategy, Plan and 
Process for Nuclear Power Industry 
Leadership.

EPRI Participation
•  Exelon has over 100 Primary Advi-

sors and in most cases Alternative 
Advisors on:

• Board of Directors
• Research Advisory Council
• Nuclear Power Council (NPC)
• NPC Executive Committee
• Action Plan Working Groups

• Streering Committees, Task Forces, 
Committees and Subcommittees

• Exelon continuously holds either 
Chair or Vice-Chair positions on 
over 30% of the key committees re-
porting directly to the Nuclear Power 
Council.

 Owners Group Participation 
• Exelon has developed and maintained a 

signifi cant leadership role within both 
the PWROG and BWROG in the past 
few years that currently includes the 
Vice Chair for BWROG and PWROG 
Executive Oversight Committee.

• PWR Owners Group – Exelon par-
ticipates on all subcommittees and 

working groups and has developed 
Key Performance Indicators (KPIs) 
for Membership, Participation, Prod-
uct Implementations and Leadership 
with action plans. 

• BWR Owners Group – Exelon par-
ticipates on all subcommittees and 
working groups and has developed 
Key Performance Indicators (KPIs) 
for Membership, Participation, Prod-
uct Implementations and Leadership 
with action plans.

Nuclear Energy Institute (NEI) Participa-
tion
• Exelon holds the Chairman position 

on NEI Board of Directors, and Key 
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positions on NSIAC (Nuclear Stra-
tegic Issues Advisory Committee) 
and Executive Task Forces such as 
New Plant (NPOC) and Nuclear Fuel 
Supply. Exelon also participates on 
Working Groups such as Security, 
Emergency Planning, Communica-
tion, License Renewal, Government 
Affairs, Environmental and numer-
ous working level task forces. Over 
50 Exelon employees are engaged 
in NEI initiatives and NEI has given 
strong positive feedback on the level 
of participation and leadership that 
Exelon provides.

Institute for Nuclear Power Operators 
(INPO) Participation
• Exelon Senior Management holds 

positions on the following INPO 
advisory boards and councils, Board 
of Directors, Executive Advisor 
Board, National Nuclear Accrediting 
Board, Executive Point of Contact, 
INPO Academy Council, INPO 
Analysis Review Board, INPO 
Administrative Point of Contact and 
INPO Communication Council.

• Exelon maintains on average 10 
loaned employees to INPO

Safety
Exelon has provided key personnel 

and technical support to help numerous 
Industry Safety issues. Three examples 
are listed below:
•  Key personnel and technical support 

for the development of the INPO 
Guideline 07-004, Zero Fuel Defects 
by 2010.

•  Key personnel for the BWROG 
and NEI Task Force for Sump 
Performance.

•  Based on best practices identifi ed 
from Exelon’s INPO loanees, we 
brought sonar technology (from 
Cooper Station) to Quad Cities to 
help map silting in front of intake 
structure.

Cost Savings
Four recent Industry Group 

resolutions where Exelon has led the 
effort have saved Exelon over $20.2 
Million and the Industry countless more. 

Innovation
For a problem to become an Industry 

Issue means that no good solution has 
been previously developed to address the 

problem. Each time the Industry develops 
a solution to diffi cult problems facing 
Nuclear Power Utilities is an Innovation.

The innovative approach that Exelon 
takes is to address Industry Group 
Leadership and Involvement in the 
Management Model, Procedurally and 
with Key Performance Indicators to make 
sure Exelon is on track to do our part.

Productivity/Effi ciency
Compared to other industries such as 

the Pharmaceutical Industry, which has 
very little sharing of information due to 
competitive advantage, the Nuclear Power 
Industry openly shares information and 
works on solutions to diffi cult problems 
together.

Solving an issue or problem that has 
implications for the entire US fl eet is a 
tremendous effi ciency gain for the entire 
Industry and not an approach taken by 
most Industries.

Contact: Keith Moser, Exelon 
Generation, 4300 Winfi eld Road, 
Warrenville, IL 60555; email: keith.
moser@exeloncorp.com.  �

EP 424
WITH SPEED PREP 

AUTO FEED 
SYSTEM

INTRODUCING THE 
E.H. WACHS EP 424  
WITH SPEED PREP  
AUTO FEED SYSTEM!

The Wachs EP 424 with the patent  

pending new Speed Prep auto feed  

system is a precision I.D. mount  

end prep machine tool designed 

to bevel, compound bevel, J prep,  

face and counterbore pipes, fittings  

and valves. 

• Sets a new standard

in I.D. weld prep

• Set the auto feed

system for instant,  

hands free operation

• Set up time is cut by 

eliminating the use 

of incline tool slides 

and templates

• See the demo video at 

www.ehwachs.com/

productvideos/ep424.html

Ideal for the:

• Power Industry

• Service Providers

• Oil & Gas Industry

• Shipyards

• Fabrication Shops

E.H. WACHS
800.323.8185 • www.ehwachs.com

The nuclear industry knows that when we take on an assignment,  

it will be done on time and on budget. We pioneered the use of rail 

to lower costs and enhance safety. Through our integrated approach  

to technical services, packaging, transloading, transportation and  

disposition services, MHF has earned the trust of the nuclear waste 

management industry.

mhfservices.com p 724.772.9800 x5562 tf 877.452.9300
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(Continued on page 44)

New Generation Shielding

By Margie Jepson, Entergy Nuclear.

Entergy is unrelenting in identifying 
opportunities to create and deploy 
cutting edge technologies that achieve 
breakthrough improvements for its fl eet. 
Entergy is the second largest nuclear 
power fl eet in the U.S. that owns, operates 
or manages 12 reactors at 10 sites 
nationwide. An example of Entergy’s 
innovative approach is the Arkansas 
Nuclear One facility in Russellville where 
the radiation protection team has designed 
shielding that is achieving higher levels 
of safety and worker effi ciency.

Summary
No one else in this industry or others 

have created a tungsten shield like this. 
In looking beyond conventional materials 
such as lead, steel and water for more 
effective materials to use in shielding 
applications, tungsten has been identifi ed 
for a number of years as a viable radiation 
shielding option. Possessing superior 
shielding factors, ANO worked together 
with a manufacturer to create a new 
tungsten shielding application and has 
utilized it effectively and economically in 
piping and surface applications.

After the initial success of surface 
shielding with this new generation 
application, a second innovation, the 
tungsten vest, was also designed and is 
being utilized with great success. Both 
of these applications have leveraged the 
shielding strength of tungsten in fl exible, 
lightweight and surprisingly effective 
ways.

Defi ning the shield
The Entergy ANO tungsten radiation 

shielding is a fl exible heat-resistant 
shielding made of tungsten and iron metal 
powder immersed in a silicone polymer. 
Due to the ability to place the maximum 
amount of weight between the source and 
the worker, the new generation tungsten 
shielding has proven to be up to twice 
as effective as lead in lowering exposure 
rates to the worker with many other 
advantages.

This tungsten radiation shielding 
employs a new method of attaching 
shielding using imbedded magnets. As a 
polymer material, this shielding becomes 
form fi tting with ease and with signifi cant 
benefi ts such as:

The new generation tungsten • 
shielding can be cut to allow for a 
“fi eld fi t” that works exceptionally 
well around obstructions. Whether 
using scissors to cut little pieces 
– such as the tungsten (duct) 
tape that can plug small areas, or 
custom cutting with knives to cover 
signifi cant areas next to the reactor 
wall, this shielding offers versatility 
that is unequaled.
The shielding is low in profi le and • 
therefore can be used in areas where 
there are tight spacing or clearance 
issues.
The unique ability to secure • 
shielding in this easy-to-wrap-
around-attachment avoids the need 
for ty-wrap plastic binding or other 
ineffi cient means of attachment and 
therefore foreign material exclusion 
is enhanced.
Use of this shielding on fl oor surfaces • 
provides additional safety measures 
eliminating uneven surfaces and 
lessens the physical stress of standing 
for long periods on steel surfaces.
This shielding technology lessens • 
exposure by signifi cantly reducing 
the time required to install.
“We call it the ‘snap-on-snap-off’ 

shield because of how easily it attaches 
in the fi eld. Compared to lead blankets, 
the attachment is simple and effi cient and 
is overall a more effective shield,” notes 
Bacquet.

The fl exible and customizable 
system allows for the shielding of 
diffi cult-to-shield projects that includes 
pipe diameters from three-quarter inches 
and larger. The shielding can be ordered 
in custom sizes and thicknesses such as 
sheets or as convenient as a roll of duct 
tape. Most of all, the fl exibility in the 
fi eld is a superior characteristic that is 
unmatched by other shielding materials.

Savings and Success
Designed in custom shapes, this 

shielding has the ability to fi eld-fi t 
providing for attenuation of radiation 
protection totaling from fi ve to10 person-
Rem/year more than provided by the 
equivalent weight of traditional lead 
blankets. 

ANO took a giant step forward 
in shielding technology using New 
Generation Shielding in several fi rst 
time applications. In a recent outage, 
eight shield sites were installed utilizing 
approximately 5800 lbs. of the new 
tungsten shielding material. This was a 
big part of the reason for the radiation 
exposure being 12 Rem below the outage 
exposure stretch goal. 

When over 4000 pounds of the 1" 
thick shielding was installed for a control 
rod element assembly motor tubes project, 
dose rates were reduced from 800 mRem/
hr contact and 250 mRem/hr at 30 cm to 
250 mRem contact and 120 mRem/hr at 
30 cm. Dose performance for the RVCH 
lift rig project was outstanding, with an 
actual dose of 8.1 Rem compared to an 
estimated 21 Rem. The shielding has been 
used for multiple applications at both 
ANO Unit 1 and ANO Unit 2 including 
decay heat system piping, core fl ood 
system piping, RCP bleed-off piping, gas 
collection header piping and pressurizer 
spray piping.

“The New Generation Shielding isn’t 
magic – just good science. It is certainly 
a far better tool than we’ve been using 
for the last 25 years,” stated Dan Stoltz, 
ALARA coordinator.

Additionally, the tungsten shielding 
weighs 25 to 50 percent less than lead 
while removing the accompanying toxicity 
hazard and mixed waste processing costs. 
It benefi ts workers in the area of industrial 
safety because it is easier to handle than 
lead and lessens exposure time.  

Monetary savings realized as a result 
of using the new generation tungsten 
shielding have totaled more than $300,000 
in critical path time savings, outage labor 
hours saved in installation of shielding 
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sustainable energy

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.

www.urenco.com
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and in non-outage shielding installation 
labor.

“We couldn’t have made a better 
investment than with the tungsten 
material for this fl exible shielding,” adds 
Stoltz. New applications have already 
been implemented by the team for the 
auxiliary building for both ANO Unit 
One and Unit Two. 

Tungsten Vest
Employing new technology is not 

a simple task. It is not just applying 
new materials or equipment. It is about 
a new way of thinking for the industry. 
Entergy’s ANO radiation protection team 
took tungsten shielding a step further and 
invented an application of technology 
not done before: the personal shielding 
tungsten vest.

The industry ALARA practice has 
always been to shield the source. But, 
when you can’t shield the source, shielding 
the person becomes an imperative.  

The Nuclear Regulatory Commission 
has defi ned Effective Dose Equivalent 
(EDE) measurements for parts of the body. 
As EDE is common place in the medical 
fi eld, the health care industry has used 
materials like breast shields for radiation 
treatments for cancer patients achieving 
75 percent shielding results. Applied to 
the nuclear industry, a fabricated tungsten 
vest provides better radiation protection 
than a lead application as it is more 
effective for stopping gamma rays.

The EDE defi nes the percent of 
radiological damage potential to body by 
body part areas:
• The thorax and abdomen- 88 percent
• The head- 10 percent
• All other- 2 percent

By shielding the thorax and abdomen 
area with a tungsten vest, signifi cant dose 
reductions overall are achieved with the 
tungsten vest.

Entergy was granted approval by the 
NRC to use an Electric Power Research 
Institute two-badge method for estimating 
effective dose equivalent at their sites 
based upon their experience and expertise 
extending from calculations made relative 
to the medical fi eld. 

A First for the Industry
It was on the heat exchanger project 

that employees were outfi tted with the 
tungsten vests for the fi rst time in the 
industry. The project entailed building 
and installing a permanent shield 
comprised of a steel plate, one inch thick, 
around the heat exchanger. The project 
was scheduled for 10 days, 24 hours per 
day, with seven to 10 employees assigned 
to the project during the 2009 outage, 
not on the critical path timeline. Welders 
and fi tters on scaffolds, up on rigging 
or some within inches of the exchanger 
were exposed to approximately 200 - 600 
mRem/hour.

Outfi tting workers with the vest was 
an innovative approach to save dose. The 
employee productivity was not hampered 
by the light-weight vest and fewer 
employees were utilized overall since 
staff would have been used for shielding 
purposes – maintaining shielding as the 
welders and fi tters worked. 

Measurements confi rmed pre-project 
estimations regarding dose savings: 
exposure to the welders was reduced by 39 
percent. The total exposure avoided was 

New Generation...
Continued from page 42
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Atomic Energy of Canada Ltd.
www.aecl.ca

AREVA NP, Inc.
www.us.areva-np.com

The Babcock & Wilcox 
Company
www.babcock.com

Curtiss-Wright Flow Control 
Company
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Day & Zimmermann Power 
Services
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Got Radiation?
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(Continued on page 47)

Ultrasonic Cleaning of Jet Pump 
Fouling
By Robert Geier, Exelon Nuclear.

Robert Geier
Geier is the BWR Internals Program 
Manager at Exelon Nuclear. He manages 
engineering activities involving the 
inspection, maintenance and repair of 

the internal components of the twelve 
Exelon boiling water reactors. Geier 
joined Exelon (ComEd) in 1977 and was 
engaged in welding activities during 
construction at Braidwood and LaSalle. 
Later at Dresden, he was the Mechanical 
Maintenance Superintendent and 
then held a Senior Reactor Operators 
license as a Shift Supervisor in the 
Operations Department. In his current 
role he has been involved with the 
invention and development of reactor 
internals inspection and maintenance 
technologies.

Geier received Bachelor’s Of Science 
degrees in Welding Engineering from 
Millikin University and Mechanical 
Engineering from Illinois Institute of 
Technology in 1985.

Background
With the development of the BWR/3 

through BWR/6, GE included jet pumps 
in the boiling water reactor design as a 
means to improve safety by ensuring 
water would remain in reactor vessel 
up to 2/3 of the core height in the event 
of a recirculation piping loss of coolant 
accident.  

To perform this important safety 
function, millions of pounds of water 
fl ow through the jet pumps each hour 
from the recirculation loops to the bottom 
of the reactor in the lower plenum.  As 
one would expect, this large amount of 
fl ow does make jet pumps susceptible 
to vibration issues.  Surprisingly, this 
large amount of fl ow also causes another 
problem with jet pumps experiencing 
crud build up (fouling) due to electric 
static discharge.  The most susceptible 
areas for jet pump fouling are the inlet 
mixers especially the inlet nozzles.

Jet pump fouling causes a number of 
problematic issues.  

First the reduction in core fl ow results 
in an economic penalty.  For every 1% in 
reduced core fl ow as a result of jet pump 
fouling an extra fuel bundle is loaded into 
the core to compensate for the power loss.  
In addition at the end of the operating 
cycle the unit starts to coast down earlier 
and as a result produces less power.

Second the jet pump fouling increases 
the pressure delta across the slip joint 
and results in increased vibration.  This 
in-turn, causes additional degradation to 
main wedge, restrainer bracket and riser 
brace.

Third the increased vibration 
degradation on the main wedge and 
restrainer bracket releases cobalt from the 
surface hardfacing into the recirculation 
system causing contamination and 
increased radiation exposure.

A number of BWR operators have 
found jet pump fouling so problematic 
that they have performed jet pump 
cleaning operations. In 2001, Peach 
Bottom unit 3 was one of the units to 

have jet pumps cleaned with traditional 
methods.  During this operation all the 
fuel was removed from the core and each 
jet pump inlet mixer was de-tensioned 
and moved to the spent fuel pool area to 
have ultrahigh pressure cleaning applied.  
The increase in critical path outage time 
was over 6 days and Exelon’s all in costs 
were over $20 million.  While the ultra 
high pressure cleaning was effective not 
all the fl ow was restored as the tenacious 
fouled oxide layer defi ed removal in some 
areas.

Innovative Solution
 Exelon BWR Rx Internal Program 

Manager has an after hours hobby of 
buying and refurbishing rare antique 
clocks.  One of the key tools in the 
restoration effort is an ultrasonic cleaning 
bath that removed very tenacious oxide 
layer that have built up over hundreds of 
years on the clock mechanisms.

Coupling the successful antique 
clock ultrasonic cleaning with what is 
happening in the industry with ultrasonic 
cleaning of PWR fuel assemblies, the 
Exelon Program Manager started to think 
about applying this technology to clean 
BWR jet pumps.

With Exelon senior management buy 
in, a development phase was conducted 
where the best practices and lessons 
learned from PWR fuel assembly 
cleaning was applied to concept tooling, 
ultrasonic probes and system to clean 
BWR jet pumps.  While the conceptual 
design looked good on paper, proof is 
what is needed to develop the confi dence 
that this new cleaning device will 
work.  Fortunately, LaSalle Station had 
previously replaced jet pump inlet mixers 
due to vibration damage.  These jet 
pumps were stored in the fuel pool and 
had considerable fouling to validate that 
the ultrasonic cleaning technique. The 
ultrasonic jet pump cleaning prototype 
worked extremely well at dislodging the 
tenacious oxide layers on the jet pumps 
inlet mixer. 

With a successful demonstration 
under their belt the team went on to apply 
this technique to Peach Bottom 3 during 
the recent September, 2009 refueling 
outage.  Even though Peach Bottom 3 
had cleaned jet pumps in 2001, up to 2% 
of core fl ow losses had occurred on the 
worst fouled jet pumps.  

After incorporating lessons learned 
from the LaSalle demonstration and 

MJ10.indd   46MJ10.indd   46 6/1/2010   10:03:16 AM6/1/2010   10:03:16 AM



Nuclear Plant Journal, May-June 2010              www.NuclearPlantJournal.com                   47

redesigning the tools for a BWR/4 style 
jet pump, the team went about cleaning 
6 of the worst fouled jet pump.  This 
operation took absolutely no critical path 
schedule as the team was able to deploy 
the tooling during fuel moves off of the 
360 degree work platform.  The jet pump 
cleaning tool worked great and over 10 
HEPA (High Effi ciency Particulate Air)
fi lters of crud were removed from the 6 
jet pumps.

But the real proof came after the 
outage when the core fl ow from the 6 jet 
pumps cleaned showed that the entire 2% 
loss due to fouling had been restored.

Safety Considerations
Jet pumps ensure that water will re-

main in the reactor after a loss of cool-
ant accident and are important to safety.  
Jet pump fouling increases the pressure 
or drive fl ow and as a result increase vi-
bration loads.  This increased vibration 
results in damage to critical jet pump 
components including the main wedge 
and restrainer bracket.  The wear on the 
restrainer bracket and main wedge results 
in cobalt being released from the Stellite 
hard surfacing.

The radiation exposure reduction 
from reduced cobalt source term is equal 
to 10 REM per operating cycle.

Cost-Savings
Using ultrasonic to cleaning jet 

pumps eliminates 6 days plus of critical 
path schedule Impact and at an average of 
$1.5 million per day of outage extension 
from lost power production that is $9 
million in generation.

Compared to traditional cleaning 
methods ultrasonic’s cost is approximately 
$6 million less to deploy.

Every 1% of recovered core fl ow 
results in $400k in reduced fuel costs per 
cycle and $300k in reduced house loads. 
House loads are the electrical power used 
to run equipment in the plant to generate 
power; the cost of making electricity.

Depending on the level of crud 
build up, utilizing ultrasonic’s to clean 
jet pumps is worth over $16 Million per 
application.

Contact: Keith Moser, Exelon 
Generation, 4300 Winfi eld Road, 
Warrenville, IL 60555; email: keith.
moser@exeloncorp.com.  �

Know the industry and be ready.
At URS, we believe that an integrated relationship with our customers and 

stakeholders provides the foundation for success. For 60 years, we have 

been committed to delivering and maintaining safe, reliable facilities across 

the nuclear industry. Today, our expertise remains strong, providing life-cycle 

engineering, construction and program management services to meet the 

next generation of challenges. Which is why, when industry knowledge and 

readiness level count, more people in the nuclear industry are turning to us  

to get it done. We are URS.

POWER

INFRASTRUCTURE

FEDERAL

INDUSTRIAL & COMMERCIAL

URSCORP.COM
For more information, please contact the URS Nuclear Center at 803.578.7000

642 person-mRem. With vest shielding, 
radiation-avoided was 400 person-mRem 
for carpenters and shielding crew.

“This solution for shielding is really 
revolutionary. When I talked to colleagues 
around the country, they thought it was a 
crazy idea. The more I talked to my peers, 
the more they liked the idea and agreed 
with the science of this dose savings,” 
said Stoltz.

“The vest was a natural extension 
of the tungsten shields we developed. 
I wanted a vest to shield a person when 
we couldn’t effectively shield a source 
of radiation,” said team leader, Bacquet. 
“Other Entergy plants have since utilized 
the shields and we continue to fi nd more 
and new uses here at ANO. We are proud 
to have developed such a tremendous 
innovation in shielding for our industry 
and to be the fi rst to use it.”

Contact: Margie Jepson, Entergy 
Nuclear; 1340 Echelon Parkway, Jackson, 
MS  39213; telephone 601-368-5460; 
email mjepson@entergy.com.  �

New Generation...
Continued from page 44
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(Continued on page 50)

Safety of the Public is our Top Priority

By John Grubb, Xcel Energy.

John Grubb
Mr. Grubb has been at Monticello for 
20-plus years, serving in several key 
capacities leading up to the important 
position of ensuring the plant operates 
safely and economically as plant 
manager. Prior to his current role, 
Grubb served as director of engineering, 
business support manager, operations 
manager, system engineering manger 
and design engineering manager.  Grubb 
holds an electrical engineering degree 
from North Dakota State University.  
He has completed and mentored 
development and managerial courses 
at INPO and serves on the advisory 
committee of the Boiling Water Reactor 
Owners Group.

Tim O’Connor
Mr. O’Connor was appointed Monticello 
site vice president in May 2007 with 
25 years of extensive nuclear energy 
experience in BWR and PWR plants. 
Tim is responsible for the overall 
management of Monticello site activities. 
He joined Monticello from Constellation 
Energy Group’s Nine Mile Point station 
in New York, where he served as site vice 
president from 2004-2007.

After receiving a mechanical 
engineering degree at Marquette 
University in Milwaukee, O’Connor 
joined LaSalle Nuclear Station as a 
fi eld engineer in 1982. Since then he has 
served in a variety of positions at several 
stations.

Xcel Energy’s Monticello Nuclear 
Generating Plant has earned a reputation 
of superior performance in the 
community and among its industry peers 
during 39 years of operation.

Northern States Power (NSP), which 
merged with New Century Energies 
to form Xcel Energy in 2000, began 
construction of the Monticello plant 
in the mid-1960s. Total cost of initial 
construction was $119 million.

The boiling water reactor unit 
conducted its fi rst nuclear chain reaction 
at 9:49 p.m. December 10, 1970, marking 
the transition from licensing, construction 
and testing to formal start-up and plant 
operations.  On June 30, 1971, the plant 
hooked up to NSP’s grid and began 
serving its customers.

Doug Antony, who later became 
plant manager and president of generation 
for NSP, recalls the thrill of fi rst- time 
generation.  “In the early stages of 
operational testing we relied on General 
Electric and Bechtel start-up engineers,” 
he said. “We knew the plant was going to 
be ours – but the only place we practiced 
start-up was on the simulator. It was quite 
exciting to go critical the fi rst time.”

Antony notes the biggest differences 
then and now revolve around security 
and sharing industry knowledge.  “We 
have always made safety the top priority 
for our main stakeholders – the general 
public,” he said. “Security was nothing 
like it is now – we had one man and a 
guard shack. 

“The other big difference is the 
respect for INPO and the industry. INPO 
was just starting up – we were not as 
accepting of outside advice. Fortunately, 
we grew to respect and learn from the 
industry.”

A determining factor in NSP’s 
decision to build a nuclear plant was 
the lower cost of uranium fuel. Another 
was dependability. Monticello has a 
track record of generating safe, reliable 
and economical electricity with a record 
online run of 637 consecutive days in 
2005-2007. As of this writing, Monticello 

had a current online run of more than 350 
days from its late spring start-up from the 
2009 refueling. 

Monticello has generated more than 
155 million mega-watt-hours of electricity 
with a lifetime capacity factor exceeding 
80 percent since that initial start-up.

There are 190,000 pounds of 
uranium loaded into 484 fuel assemblies, 
which is the equivalent to the energy in 7 
million tons of coal. The plant is refueled 
approximately every 24 months.

Monticello’s boiling-water reactor 
generates 600 megawatts of electricity, 
enough to serve more than a half-million 
households and about 10 percent of 
the electricity used by Xcel Energy’s 

customers in the Upper Midwest. 
Combined with the production at Prairie 
Island Nuclear Generating Plant near 
Red Wing, Minn., nuclear power makes 
up nearly 30 percent of the power 
Xcel Energy supplies its customers in 
Minnesota and neighboring states. 

The Monticello plant is located on a 
2,150-acre site about 50 miles northwest 
of Minneapolis-St. Paul. The plant 
received a 40-year operating license 
from the federal Nuclear Regulatory 
Commission in 1970.

In 2006, the NRC renewed the plant’s 
license for 20 years, which will allow 
operations until 2030. Approximately 
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Meeting & Training Calendar
 

1. International Forum ATOMEXPO 
2010, June 7-9, 2010, Moscow, 
Russia. Contact: Rosatom, telephone: 
7 495 645 23 27, fax: 7 495 66 33 820, 
email: atomexpo@rosatom.info.

2. Nuclear Power Uprate Conference, 
June 21-22, 2010, Washington, D.C. 
Contact: Nuclear Energy Insider, 
Dean Murphy, telephone: (800) 814-
3569, ext. 7204, email: dmurphy@
eyeforenergy.com.

3. 6th Annual World Nuclear University 
(WNU) Summer Institute, July 3-14, 
2010, Oxford, United Kingdom. 
Contact: World Nuclear Association, 
telephone: 44 207 451 1520, fax: 
44 207 839 1501, email: wna@info.
world-nuclear.org.

4. 51st Annual Meeting of the Institute 
of Nuclear Materials Management 
INMM, July 11-15, 2010, Baltimore, 
Maryland. Contact: telephone: (847) 
480-9573, fax: (847) 480-9282, email: 
inmm@inmm.org.  

5. 29th Steam Generator Nondestructive 
Evaluation Workshop, July 12-14, 
2010, Vail Cascade Resort and Spa, 
Vail, Colorado. Contact: EPRI, Brent 
Lancaster, telephone: (704) 595-2517, 
email: blancaster@epri.com.

6. International Youth Nuclear Congress 
IYNC, July 12-18, 2010, Cape Town, 
South Africa. Contact: email: mosa.
rasweswe@iync.org, website: www.
iync.org/iync-2010.html.75. 
ASME 2010 Power Conference, July 
13-15, 2010, Palmer House Hilton, 
Chicago, Illinois. Contact: Vince 
Dilworth, telephone: (925) 244-1360, 
email: Dilworthv@asme.org.

7. Mitigating System Performance Index 
(MSPI) Workshop, July 14-16, 2010, 
San Antonio Marriott Rivercenter, 
San Antonio, Texas. Contact: Nuclear 
Energy Institute, Linda Wells, 
telephone: (202) 739-8039, email: 
ljw@nei.org.

8. EUCI Course on Nuclear Power 
Fundamentals, July 15-16, 2010, 
Chicago Illinois. Contact: telephone: 
(303) 770-880, fax: (303) 741-0849. 

9. 31st International Nuclear Air Cleaning 
Conference, July 19-21, 2010, 
Charlotte, North Carolina. Contact: 
Ronald Bellamy, International 
Society for Nuclear Air Treatment 
Technologies, telephone: (610) 337-
5200, email: rrb2@nrc.gov.

10. Health Physics Forum, July 25-28, 
2010, Sheraton Sand Key, Clearwater, 
Florida. Contact: Nuclear Energy 
Institute, Linda Wells, telephone: 
(202) 739-8039, email: ljw@nei.org.

11. Nuclear Fuel Supply Forum, July 
27, 2010, Willard InterContinenal, 
Washington, D.C. Contact: Nuclear 
Energy Institute, Linda Wells, 
telephone: (202) 739-8039, email: 
ljw@nei.org.

12. Utility Working Conference and 
Vendor Technology Expo, August 
8-11, 2010, Amelia Island Plantation, 
Amelia Island, Florida. Contact: 
American Nuclear Society, website: 
www.ans.org.

13. Nuclear Information Records 
Management Association 
Conference NIRMA 2010, August 15-
20, 2010, Summerlin, NV. Contact: 
telephone: (505) 248-7555, email: 
SteveAdams@nara.gov.

14. EPRI Boiling Water Reactor Water 
Chemistry Workshop, August 18-19, 
2010, Oak Brook Terrace, Illinois. 
Contact: Nicole Lynch, telephone: 
(650) 855-2060, email: nlynch@epri.
com.

15. U.S. Women in Nuclear, July 18-
21, 2010, Westin Seattle, Seattle, 
Washington. Contact: Nuclear 
Energy Institute, Linda Wells, 
telephone: (202) 739-8039, email: 
ljw@nei.org.

16. Summer School on Nuclear Reactors: 
Goals and Challenges for the Gen-II 
to Gen-III Transition, August 25-
Septmeber 3, 2010, Aix-en-Provence, 
France. Contact: FJOH Summer 
School, email: fjoh@cea.fr. 

17. 2010 American Nuclear Society 
Topical Meeting and Decommission-
ing, Decontamination, & Reutiliza-
tion and Technology Expo, August 

29-September 2, 2010, Idaho Falls, 
Idaho. Contact: Teri Ehresman, tele-
phone: (208) 526-7785, email: Teri.
Ehresman@inl.gov.

18. 35th Annual World Nuclear 
Association Symposium, September 
15-17, 2010, London, United 
Kingdom. Contact: telephone: 44 
20 7451 1520, email: info@world-
nuclear.org.

19. China International Nuclear Power 
Industry Expo, September 19-21, 
2010, China International Exhibition 
Center, Beijing, China. Contact: 
Winder Wang, telephone: 86 10 
85863866, fax: 86 10 85863866, 
email: winderwang@163.com.

20. 2010 LWR Fuel Performance 
Meeting/TopFuel, September 26-
29, 2010, Hyatt Regency Grand 
Cypress, Orlando, Florida. Contact: 
Lynne Schreiber, American Nuclear 
Society, email: fuel@fuel.ans.org.

21. International Conference on Nuclear 
Power for the People, September 26-
29, 2010, Nesebar, Bulgaria. Contact: 
Bulgarian Nuclear Society, fax: 359 
2 974 39 55, email: manolova@inrne.
bas.bg.

22. The 13th International Conference 
on Environmental Remediation and 
Radioactive Waste Management. 
October 3-7, 2010, Tsukuba, Japan. 
Contact: John Bendo, ASME, email: 
bendoj@asme.org.

23.Nuclear Plant Chemistry Conference, 
2010, October 3-7, 2010, Hotel Le 
Concorde, Quebec City, Quebec, 
Canada. Contact: Elizabeth Muckle-
Jeffs, Canadian Nuclear Society, 
telephone: (800) 868-8776, fax: (613) 
732-3386.

24.17th Pacifi c Basin Nuclear Conference, 
October 24-30, 2010, Hilton Cancun 
Golf and Spa Resort, Cancun, Mexico. 
Contact: Pacifi c Nuclear Council,  
email: info@pbnc2010.org.mx.

25. 2010 ANS Winter Meeting and 
Nuclear Technology Expo, November 
7-11, 2010, Riviera Hotel, Las Vegas, 
Nevada. Contact: website: www.ans.
org.  �
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500 people are employed full-time at the 
plant, which is owned and operated by 
Northern States Power Co.-Minnesota, 
an Xcel Energy company.  The plant is 
highly reliable with a fi ve-year average 
capacity factor of 90.9 percent from 
2005-2009.  

Extended Power Uprate 
Our plan to increase the generating 

capacity (power uprate) at the plant by 
71 megawatts has been approved by the 
Minnesota Public Utilities Commission 
and awaits action by the federal Nuclear 
Regulatory Commission. The project 
is expected to be completed in 2011. 
Monticello expects a workforce of more 
than 2,000 to complete the following 
projects and other outage tasks in 2011:

Replacement of:
Main transformer • 
Normal and auxiliary power • 
transformers
Condensate demineralizer system • 
and controls
Steam dryer• 
Feed water pumps and motor• 
6 high pressure feed water heaters• 
Main generator exciter • 
Stator water cooling heat exchanger• 
Condensate pump impeller and • 
motor

 Among other tasks:
Installation of a new  13.8 Kv • 
electrical distribution system
Main generator rewind• 
Reactor water cleanup fl ow • 
enhancement
Meanwhile, in connection with 

proposals for a regional transmission 
system upgrade in Minnesota, new 
substation equipment and several new 
power source connections – including a 
row of 345-kilovolt breakers -- will be 
installed at the plant substation.

CapX2020
Monticello is a key connection point 

for CapX2020, a joint initiative of 11 
transmission utilities in Minnesota and the 
surrounding region to expand the electric 

transmission grid to ensure continued 
reliable and affordable service. 

Planning studies show that customer 
demand for electricity will increase 4,000 
to 6,000 megawatts (MW) by 2020. The 
new transmission lines will be built in 
phases designed to meet this increasing 
demand as well as to support renewable 
energy expansion. 

Work began this spring on the 
Monticello’s new substation equipment 
that will allow one of the new lines to tie 
in to the station. 

Dry Fuel Storage
The federal Nuclear Regulatory 

Commission has licensed the storage 
facility and the NUHOMS design.  The 
state has authorized 30 canisters to 
accommodate plant operations through 
2030, when the plant’s renewed license 
expires. Ten containers now are fi lled 
and loaded in the dry storage facility; 10 
are scheduled to be loaded in 2013 and 
another 10 in approximately 2016. 

Strengths
The station was proud to develop 

a dynamic set of learning tools for 
supplemental personnel prior to the 2009 
refueling outage that resulted in reduction 
of OSHA recordable injuries from seven 
in 2007 to one in 2009 and signifi cant 
human performance events. 

Highlights
Monticello developed a detailed and • 
user friendly documentation package 
for important air operative valve 
parameters and results to improve 
effi ciency.
Methods used in development of • 
interns and knowledge transfer 
for new hires in engineering have 
resulted in the hiring and retention of 
quality engineers. 
Management implemented a program • 
to develop staff who demonstrate 
leadership potential and are interested 
in progressing to supervisory roles.

Risk Management
Our personnel pride themselves 

in performance and safety. Employees 
demonstrate intolerance for equipment 
issues and events. We constantly strive to 
improve in all areas.

Monticello has been praised recently 
by industry organizations for identifying 
risk in job planning and at the jobsite and 
taking the appropriate actions to mitigate, 
reduce or eliminate risk.  The station 
identifi ed risk management principles 
and behaviors as part of its Target Zero 
campaign of operating with no accidents, 
no events in operational decision making 
and to avoid and reduce risk. 

The station’s Nuclear Oversight 
Department noted implementation of 
the principles resulted in improved plant 
performance, “most notably refl ected 
in the essentially event free operations 
during the 2009 refueling outage. 
Additionally, online events have been 
reduced and problems are being identifi ed 
before work execution.”

Risk principles have been 
internalized through various departments 
of the station. Personnel who identify risk 
prevention situations are rewarded and 
recognized in the site’s newsletter.

Here are the site’s risk management 
principles:

Nothing is routine.• 
Take the time to challenge • 
uncertainty.
Risk signifi cant activities will be • 
made visible.
Risk activities will be planned, • 
challenged and controlled.
No risk option – the fi rst choice.• 
Prioritization to minimize operational • 
challenges.

 And, behaviors:
Stop/engage when we hear • 
justifi cations or the word, “routine.”
Methodical fact-based decision • 
making.
Risk activities are clearly identifi ed • 
with clear owners.
Verify commitments in detail / follow • 
through and validate the specifi cs

Contact: Patrick Thompson, Xcel 
Energy, 2807 West County Road 75, 
Monticello, MN 55362-9637; telephone: 
(763) 295-1282, fax: (763) 295-1421, email: 
Patrick.thompson@xenuclear.com.        �

Safety of...
Continued from page 48
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On schedule for 2013
Westinghouse AP1000

The Westinghouse AP1000TM 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

Placement of the containment vessel  
bottom head at Sanmen, Unit 1.

MJ10.indd   51MJ10.indd   51 6/1/2010   10:03:38 AM6/1/2010   10:03:38 AM



Nuclear Power Plant Services. 
It began with installation and support of large-bore hydraulic snubbers. 

Enertech’s expanded service capabilities include inspection, testing, repair and 

upgrades of heat exchangers and condensers, actuators, control and pressure 

relief valve repairs, horizontal and vertical pumps, as well as outage support 

services.  Combined with our nuclear application engineering expertise, parts 

specialists, material analysts, and QA personnel, we deliver exceptional results.

Learn more about our plant performance solutions at http://enertech.cwfc.com

For 50 years, 
Enertech has 
provided 
comprehensive 
nuclear service.

You demand experience. 
We deliver.

Contact us at 866-211-6840 or enertech@curtisswright.com 
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