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DIRECT TESTIMONY

OF

CHARLES D. NASLUND

CASE NO. ER-2007-0002

l. INTRODUCTION

Q. Please state your name and business address.

A Charles D. Naslund, Ameren Services Company (“Ameren Services”), One
Ameren Plaza, 1901 Chouteau Avenue, St. Louis, Missouri 63103.

Q. What is your position with Ameren Services?

A. I am Senior Vice President and Chief Nuclear Officer.

Q. What is Ameren Services?

A Ameren Services provides various corporate, administrative and technical
support services for Ameren Corporation (“Ameren”) and its affiliates, including Union
Electric Company d/b/a AmerenUE ("Company" or "AmerenUE"). Because AmerenUE is

the only Ameren company owning or operating a nuclear power plant, all of Ameren

Services’ activities relating to nuclear generation are provided to AmerenUE.

Q. Please describe your educational background and employment
experience.
A. | earned a bachelor’s degree in Electrical Engineering in 1974 from the

University of Missouri-Rolla and have completed 27 of 30 hours toward a master’s degree in
Civil Engineering Construction Management at the University of Missouri — Columbia.
I began my career at Union Electric Company in December 1974 as an

assistant engineer in substation design. In February 1976 | became Construction Supervisor
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for the new Callaway Nuclear Power Plant (“Callaway Plant”), working at the Callaway
Plant at the time of its groundbreaking. In 1980, | was promoted to Supervising Engineer--
Start-up and | became Superintendent of Start-up in 1983. After the nuclear core of the
Callaway Plant was loaded in June 1984, | became the Superintendent of Instrument &
Controls. Over the next thirteen years, | held the following additional positions at the
Callaway Plant: Manager of Operations Support, 1986 to 1991; Manager of Nuclear
Engineering, 1991 to 1998; and Assistant Vice-President of Power Operations, July 1998 to
January 1999. From 1999 to September 2004, | was in charge of the fossil and hydroelectric
generating fleet for AmerenUE. In September 2004, | returned to Callaway Plant as Vice-
President, Nuclear Operations, and in December 2004 | was promoted to Senior Vice-
President and Chief Nuclear Officer.

1. PURPOSE AND SUMMARY OF TESTIMONY

Q. What is the purpose of your testimony in this proceeding?

A. The purpose of my testimony is to: (a) provide a background of the Callaway
Nuclear Plant’s performance and its importance to Missouri; (b) discuss the substantial
capital additions made to the Callaway Plant since the Company’s last rate proceeding (Case
No. EC-2002-1, initiated in July, 2001); (c) provide up-to-date information on several
changes to the Callaway Plant’s security infrastructure and the associated operation and
maintenance (“O&M?”) cost increases, nearly all of which were driven by governmentally-
mandated requirements following the September 11, 2001 terrorist attack; (d) discuss a key
Callaway Plant operation, its regular (every 18 months) refueling outages; and (e) provide

information related to a future decision that will have to be made regarding whether or not
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the Company should seek to relicense the Callaway Plant. Attachment A is an Executive
Summary of my testimony.

1. BACKGROUND OF CALLAWAY’S PERFORMANCE

Q. Please briefly describe the Callaway Plant.

A The Callaway Plant is a 1,292 megawatt (“MW”) nuclear plant located in
Callaway County, Missouri. In 2005, the Callaway Plant was the third largest power
producer on the Ameren system, accounting for 10.3 percent of AmerenUE’s total
generation. Only the coal-fired Labadie and Rush Island plants produced more power than
Callaway. Callaway’s 2005 net generation of 8 million megawatt-hours (“MWh”) was
enough to supply all the electricity needs of more than 656,000 homes.

Q. How has production from the Callaway Plant compared with production
at other nuclear plants?

A. Callaway’s production has exceeded that of most other nuclear units. Since
beginning operation in 1984, Callaway has achieved the sixth highest lifetime generation
among the 103 nuclear power plants operating in the U.S. (188,831,745 MWh through 2005).
Callaway’s lifetime generation through 2005 also ranked 22™ in the world, out of 443
nuclear plants operating in 30 countries.

Q. How has the operation of the Callaway Plant impacted the economy in
Central Missouri?

A. Callaway is a major factor in both the state and local economy. More than
1,000 AmerenUE employees and contractors work there full time, with a total annual payroll
of $81 million. During refueling outages which occur every 18 months, hundreds of

additional workers are usually brought in for several weeks—providing a significant boost to
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the local economy. The Callaway Plant is a major source of tax revenue to fund education
and other critical services. In 2005, the plant accounted for $9.5 million of AmerenUE’s
property taxes paid to Callaway County, with $6.5 million of that amount going to local
schools. In addition, assessed values based on AmerenUE’s investment in the plant resulted
in another $20.9 million in taxes shared by the remaining 68 counties in AmerenUE’s
Missouri service area.

V. MAJOR CAPITAL ADDITIONS

Q. Please summarize the capital additions made to the Callaway Plant since
2001,

A. Significant major component replacements have been made to the Callaway
Plant since 2001, including the 2005 replacement of the plant’s four steam generators--the
giant boilers that produce steam for generating electricity. In addition, in 2005 AmerenUE
replaced one high pressure and three low pressure turbines and their associated casings and
diaphragms. Turbines are the components of the plant which spin with steam pressure to
operate the generators. Finally, the Company replaced the main feedwater isolation valve
actuators, and installed new distributed control systems. In the area of plant security
infrastructure, the Company installed a number of new security barriers, devices and systems
required to meet federal guidelines. In total, the Company made $449,677,723 in capital
additions to the Callaway Plant over approximately the past 5 years. Schedule CDN-1
summarizes each of these additions and their associated costs.

Q. Please explain some of the key drivers that necessitated the nearly $450

million of capital additions at the Callaway Plant over this period.
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A. From a general perspective, each of these additions to the Callaway Plant was
necessary to ensure that Callaway remains a reliable source of power for AmerenUE and its
Missouri ratepayers. The Callaway Plant has now been in operation for more than 20 years.
Many of its components are at end of their useful lives and/or have become obsolete due to
the unavailability of replacement parts necessary to perform proper maintenance on them.

Q. Are there more specific drivers?

A Yes. Several components were fabricated almost 30 years ago from “alloy
600” materials. “Alloy 600 is a special type of stainless steel metal used to fabricate steam
generator tubing, piping and as a weld filler metal for many of the welds made in Callaway’s
reactor coolant system. In the 1970’s when Callaway was being designed and components
fabricated, alloy 600 was the best alloy available for the required temperature and pressure
operating conditions. It is now known that alloy 600 materials were not able to withstand the
operating temperature and pressure they were subjected to in a nuclear power plant, over the
periods for which they were designed. As a result, the alloy 600 materials have failed
prematurely. Among other consequences, the premature failure of the alloy 600 materials
necessitated the replacement of all four of the Callaway Plant’s steam generators.

Q. What materials were used to replace the alloy 600 materials?

A. In designing the new components, including the new steam generators,
AmerenUE selected state-of-the-art materials that we expect to last for the remaining life of
the plant. For the new steam generator tubing, alloy 690, a more durable stainless steel alloy
was utilized. In addition, AmerenUE utilized modern design technologies to increase the
efficiency of the components. This allowed the Company to improve both durability and

plant output.
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Q. What was involved in replacing the Callaway steam generators?

A. Replacing the steam generators was no small task, because each one is about
70 feet tall and 17 feet in diameter, and weighs about 400 tons. The new steam generators
were manufactured in France and contain tubing from Sweden. They feature improved
technology that has proven to be more efficient and durable than the original units. The
improved efficiency of the new steam generators, combined with turbine upgrades that were
also performed during the 2005 outage, increased Callaway’s net generating capacity by 60
MW. The cost of the steam generator replacement and turbine upgrade projects was
approximately $200 million.

Q. Please address the increase in plant output more specifically.

A As a byproduct of replacing the newly designed steam generators, turbines
and actuators in 2005, the Company was able to increase the output of the Callaway Plant
from 1,232 MW gross to 1,292 MW, or a 60 MW output increase. This increase in plant
output further assists the Company in serving its growing loads with a low-cost supply of
energy.

Q. Was the Company successful in completing its replacement projects in
20057

A. Yes. In 2005, Callaway set a new world record for the shortest time it took to
replace four steam generators. Callaway’s replacement time of 63 days and 13 hours was
more than a day shorter than the previous record of 64 days and 17 hours set by the South
Texas Project in 2002.

The entire 2005 outage was completed on time, under budget, and with no

lost-time accidents among either Ameren employees or contractors. This was the most
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complex and challenging outage since construction, because it included replacement of all
four steam generators as well as replacement of all four turbines. The plant shut down
September 17 and returned to service on November 19.

As in past refueling outages, which occur approximately every 18 months,
thousands of maintenance activities, modifications, inspections and tests were performed
throughout the plant to ensure top safety and reliability until the next refueling. About 3,000
people worked on the project, including more than 2,000 contractors and Ameren employees
from other locations who joined the plant’s regular staff to help handle the large volume of
work. They completed approximately 2.1 million work hours.

Q. You previously mentioned post-9/11 upgrades in security infrastructure
and related costs. Please elaborate.

A After September 11, 2001, the Nuclear Regulatory Commission (“NRC”)
issued a series of orders to all U.S. nuclear plants, requiring major changes in how nuclear
power plant operators must provide security for and defense of their nuclear plants. These
changes were primarily driven by a revised Design Basis Threat, or “DBT.” A DBT is the
set of threat assumptions imposed by the NRC for which each nuclear plant must be able to
defend against and protect the safety of the nuclear core. In order to meet these new
requirements, the Company implemented a number of capital modifications by October
2004. Schedule CDN-2 summarizes the capital costs incurred to meet this new DBT. In
addition to the security/defense related capital additions to the plant itself, the new DBT
required a substantial increase in staffing requirements and other O&M expenses. These
security-related costs have added $5 million per year to the Callaway Plant’s O&M cost

structure. These costs increases are also shown in Schedule CDN-2.
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Q. What was the nature of these security changes?

A The security changes to the plant include a concrete barrier around the entire
site perimeter to act as a vehicle barrier to defend against the design basis threat. A portal
through this barrier system to allow the processing of materials in and out of the plant was
constructed. Multiple new fences with detection and monitoring systems were installed.
Elevated hardened defense positions that provide 100% oversight of the site’s perimeter were
also constructed. Finally a new training facility and firing range were constructed to meet the
training requirements established for the security force.

V. PERIODIC REFUELINGS

Q. You mentioned in the purpose section of your testimony the subject of
periodic refuelings of the Callaway Plant. Please explain the need for those refuelings
and what a “refueling outage” entails.

A. The Company completed the most recent refueling outage at the Callaway
Plant in November of 2005. Like all nuclear power plants, the Callaway Plant’s nuclear fuel
must be replaced; i.e., the reactor must be “refueled” periodically. In the case of the
Callaway Plant, refuelings must occur nominally every 18 months. During a refueling
outage, the Company not only completes the necessary refueling, but also uses the outage as
an opportunity to perform required maintenance of the plant and implement any
capital/maintenance modifications required to meet regulatory requirements, address
reliability issues or replace obsolete equipment. By combining scheduled maintenance and
capital addition work with refuelings, the Company can minimize outage time and maximize

the efficiency of the necessary operations. Schedule CDN-3 summarizes the duration and
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costs of each outage since Callaway went online in December 1984. During this 21 year
period and 14 outage cycles, Callaway has averaged 49.4 days per outage.

VI. EUTURE DECISIONS REGARDING CALLAWAY

Q. You indicated earlier that the Callaway Plant had been in operation for
over 20 years and that the age of the plant required these rather major upgrades. What
is the life of the Callaway Plant?

A. When the Callaway Plant commenced operations in 1984, the NRC granted
the Company a 40 year license for the plant. This license will expire approximately 18 years
from now in 2024. The plant is thus just over one-half of the way through its licensing
period. The NRC has established a process for extending the original licenses an additional
20 years. This process normally is started about 10 years before the license is scheduled to
expire. Consequently, AmerenUE will not be deciding whether or not to commence the
relicensing process until around 2014. As of now, AmerenUE has made no decision as to
whether it should request an extension of the Callaway license. The Company continues to
engage in extensive data gathering, including monitoring critical plant components for life
impacts due to radiation exposure and high temperature environments. The single most
critical consideration in determining whether or not relicensing may be feasible is the
condition of the reactor vessel itself. Extensive monitoring is in place to measure neutron
embrittlement of the vessel wall. The additional data gained over the next approximately
eight years will be critical in assisting the Company in making a relicensure decision. While
no decision can be made for a number of years, the Company continues to do all the things

necessary to preserve this option.
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Q. Are there other factors that AmerenUE will consider in deciding whether
to seek a license extension for the Callaway Plant?

A. Yes. The overall cost of continuing to operate the plant will also be a
consideration. The cost can be impacted by a number of factors including changing
regulatory requirements, increases in the cost of purchasing fuel or disposing of spent fuel
rods and increases in O&M costs. In addition, the relative costs of other power sources will
have to be considered at the time the decision is made.

Q. Does this conclude your testimony?

A. Yes, it does.

10
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OF THE STATE OF MISSOURI

In the Matter of Union Electric Company )
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CITY OF ST. LOUIS )
Charles D. Naslund, being first duly sworn on his oath, states:

1. My name is Charles D. Naslund. I work in the City of St. Louis, Missouri,
and I am employed by Ameren Services Company as Senior Vice President and Chief
Nuclear Officer.

2. Attached hereto and made a part hereof for all purposes is my Direct
Testimony on behalf of Union Electric Company d/b/a AmerenUE consisting of 10 pages,
Attachment A and Schedules CDN-1 through CDN-3, all of which have been prepared in

written form for introduction into evidence in the above-referenced docket.

3. I hereby swear and affirm that my answers contained in the attached testimony

to the questions therein propounded are true and correct. QD
{ A

Charles D. Naslund

Subscribed and sworn to before me this 5% day of July, 2006.

'Notary Public

My commission expires: ¥ -3 - 200 7

LORI L. TWILLMAN
Notary Public - riotary Seal
STATE OF MISSOURI
Callaway County
My Commission Expires: Aug. 3, 2007




EXECUTIVE SUMMARY

Charles D. Naslund

Senior Vice President and Chief Nuclear Officer

R i S e S e

The purpose of my testimony is to: (a) provide a background of the Callaway
Nuclear Plant’s performance and its importance to Missouri; (b) discuss the substantial
capital additions made to the Callaway Plant since the Company’s last rate proceeding (Case
No. EC-2002-1); (c) provide up-to-date information on several changes to the Callaway
Plant’s security infrastructure and the associated operation and maintenance (“O&M”) cost
increases, nearly all of which were driven by governmentally-mandated requirements
following the September 11, 2001 terrorist attack; (d) discuss a key Callaway Plant
operation, its regular (every 18 months) refueling outages; and (e) provide information
related to a future decision that will have to be made regarding whether or not the Company
should seek to relicense the Callaway Plant.

Callaway’s production has exceeded that of most other nuclear units. Callaway’s
lifetime generation was the sixth highest among the 103 operating U.S. nuclear power plants,
and 22" in the world, out of 443 nuclear plants operating in 30 countries. Callaway has over
1,000 full-time employees and contractors. In 2005, the plant accounted for $9.5 million of
AmerenUE’s property taxes paid to Callaway County, with $6.5 million of that amount going
to local schools.

Significant major component replacements have been made to the Callaway Plant

since 2001, including the 2005 replacement of the plant’s four steam generators--the giant

Attachment A -1



boilers that produce steam for generating electricity. In total, the Company made
$449,677,723 in capital additions to the plant over approximately the past 5 years.

In order to meet new security requirements imposed by the Nuclear Regulatory
Commission (“NRC”) after September 11, 2001, the Company implemented a number of
capital modifications by October 2004 and substantially increased staffing and other O&M
expenses. These security-related costs have added $5 million per year to the Callaway
Plant’s O&M cost structure.

The Company completed a regular refueling outage at the Callaway Plant in
November of 2005. By combining scheduled maintenance and capital addition work with
such refuelings, the Company minimizes outage time and maximizes the efficiency of these
necessary operations.

The NRC license for the Callaway Plant will expire approximately 18 years from now
in 2024. The NRC’s process for extending licenses an additional 20 years normally is started
about 10 years before the license is scheduled to expire. Consequently, AmerenUE will not
be deciding whether or not to commence the relicensing process until around 2014. The
single most critical consideration in determining whether or not relicensing may be feasible
is the condition of the reactor vessel itself. The additional data gained over the next
approximately eight years will be critical in assisting the Company in making a relicensure
decision. During that time, the Company will continue to do all the things necessary to

preserve this option.

Attachment A - 2
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Capital Costs Relating to NRC Orders

2002 Interim Compensatory Measures Order

Supplemental Vehicle Barrier System

New Owner Controlled Access Facility
Pavement of construction parking lot and roads
Lighting of construction parking lot

2003 Orders

Design Basis Threat
Security Training
Security Working Hours

New permanent Vehicle Barrier System

New active Vehicle Barrier System (sally port)
New hardened fixed security response positions
New delay fences

Modifications to our Secondary Alarm Station due to
Design Basis Threat

Movement of security multiplexer

New intrusion detection system

New camera system

Electrical upgrades to security equipment
Upgrades to the Security Firing Range

Total Orders

$3.3 million

$25.3 million

$28.6 million

Schedule CDN-2-1



O&M Increases in Costs 2001-2005
Total O&M Security Budget (By Year):

2001 $4.8 million
2002 $6.9 million
¢ Implementation of the Interim Compensatory Measures Order
e Additional security personnel to accommodate Order requirements
e Additional searches of vehicles and personnel
e Additional training requirements
2003 $6.8 million
2004 $9 million
¢ Implementation of the Design Basis Threat Order, the Security
Training Order, and the Security Working Hours Order.
Change in security strategy required additional staffing
Additional security weapons
Moving security presence out to OCA required additional staffing
Security Training Order required additional training with required us
to move to a S-crew schedule
e Security working hours limits required less scheduled overtime
therefore more people to cover the shifts
2005 $9.8 million
o NRC evaluated Force on Force Exercise
e Support of RF14

Increase from 2001 to 2004: $5 million

Schedule CDN-2-2
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