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DIRECT TESTIMONY

OF
LARRY W. LOOS

NO. ER-2014-0258

QUALIFICATIONS

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.
Larry W. Loos, 42830 W Kingfisher Dr., Maricopa, AZ 85138.
WHAT IS YOUR OCCUPATION?

In this engagement, I am working as an independent contractor to Black & Veatch
Corporation (“Black & Veatch™). Prior to my retirement from full time employment in
May 2011, 1 was employed continuously by Black & Veatch for 41 years. Since my
retirement, [ have provided consulting services as an independent contractor on a number

of occasions.
WHAT IS YOUR EDUCATIONAL BACKGROUND?

I am a graduate of the University of Missouri at Columbia, with a Bachelor of Science

Degree in Mechanical Engineering and a Master’s Degree in Business Administration.
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Q.

A

ARE YOU A REGISTERED PROFESSIONAL ENGINEER?

Yes, however my status as a registered Professional Engineer in the state of Missouri is
currently inactive. 1 have dropped my registration in eight other states since I am no

longer employed full time.

TO WHAT PROFESSIONAL ORGANIZATIONS DO YOU BELONG?

[ am a member of the American Society of Mechanical Engineers.

WHAT IS YOUR PROFESSIONAL EXPERIENCE?

I have been responsible for numerous engagements involving electric, gas, and other
utility services. Clients served include both investor-owned and publicly-owned utilities;
customers of such utilities; and regulatory agencies. During the course of these
engagements, | have been responsible for the preparation and presentation of studies
involving valuation, depreciation, cost classification, cost allocation, cost of service,
allocation, rate design, pricing, financial feasibility, weather normalization, normal

degree days, cost of capital, and other engineering, economic and management matters.

PLEASE DESCRIBE BLACK & VEATCH.

Black & Veatch has provided comprehensive construction, engineering, consulting, and
management services to utility, industrial, and governmental clients since 1915. Black &
Veatch specializes in engineering and construction associated with utility services
including electric, gas, water, wastewater, telecommunications, and waste disposal.
Service engagements consist principally of investigations and reports, design and
construction, feasibility analyses, cost studies, rate and financial reports, valuation and

depreciation studies, reports on operations, management studies, and general consulting
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services. Present engagements include work throughout the United States and numerous
foreign countries. Including professionals assigned to affiliated companies, Black &

Veatch currently employs approximately 10,000 people.
HAVE YOU PREVIOUSLY APPEARED AS AN EXPERT WITNESS?

Yes, [ have. 1 have presented expert witness testimony before this Commission on
several occasions, including addressing the issue of the life span of coal-fired power
plants in Ameren Missouri's 2010 rate case, File No. ER-2010-0036. I have also testified
before the Federal Energy Regulatory Commission (“FERC”) and regulatory bodies in
the states of Colorado, Hllinois, Indiana, Iowa, Kansas, Minnesota, New Mexico, New
York, Pennsylvania, North Carolina, South Carolina, Texas, Utah, and Vermont. I have
also presented expert witness testimony before District Courts in Colorado, lowa, Kansas,
Missouri, and Nebraska and before Courts of Condemnation in Iowa and Nebraska. I
have also served as a special advisor to the Connecticut Department of Public Utility

Control.

INTRODUCTION

FOR WHOM ARE YOU TESTIFYING IN THIS MATTER?

[ am testifying on behalf of Union Electric Company d/b/a Ameren Missouri (“Ameren

Missouri” or “Company”).
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Q.

A

WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY?

The purpose of my direct testimony is to sponsor the May 2014 Black & Veatch report
titled Report on Life Expectancy of Coal-Fired Power Plants. A copy of this report is
included as Schedule LWL-1 in this case. This 2014 report represents an update to the
informed estimates set forth in Black & Veatch's July 2009 report of the same name.

In early 2009, Ameren Missouri asked Black & Veatch to develop informed estimates
of retirement dates (life span) for its four coal-fired, steam-generating stations located in
the St. Louis area. The study and report were prepared under my supervision and
direction. The resulting July 2009 report, titled Report on Life Expectancy of Coal-Fired
Power Plants, was subsequently identified as Schedule LWL-E1 to my direct testimony
in File No. ER-2010-0036. I understand that Ameren Missouri witness John Spanos
relies on the life spans resulting from my estimated retirement dates set forth in Schedule

LWL-1 in developing his recommended depreciation rates.

WHY DID THE COMPANY REQUEST THAT BLACK & VEATCH UPDATE

THE JULY 2009 REPORT?

The Company informed me that it desired to update the prior report in order to reflect
more current information regarding environmental requirements, technology, and
reserves than was reflected in the prior study and the resulting retirement dates found

reasonable by the Commission in File No. ER-2010-0036.
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Q.

WHAT INFORMATION DID YOU CONSIDER IN DEVELOPING YOUR

ESTIMATED RETIREMENT DATES?

As more fully discussed in Schedule LWL-1, the retirement dates that I estimate are

based on consideration of:

1)
2)

3)

4)

5)

6)

7)

8)

9)

10)

Ameren Missouri’s actual historical interim and final retirement experience,
Ameren Missouri’s planned capital expenditures and the implication of capital
projects on plant remaining life,

Age at retirement of coal-fired plants actually retired in the United States,
Publicly available information regarding the age of coal-fired plants currently in
service in the United States,

Publicly available information regarding the life span of coal-fired plants which
underlie depreciation expense rates used by utilities in 26 states,

Publicly available information regarding the retirement dates of coal-fired plants
that are used to prepare integrated resource plans in 26 states,

General engineering considerations relating to design life and factors leading to
the failure of major plant components and ultimately to the retirement of coal-
fired generating stations,

Implications of existing and contemplated environmental requirements on coal-
fired generating plants in general, and on Ameren Missouri plants specifically,
An assessment of the existing condition of Ameren Missouri’s plants,
Allowance for a reasonable period over which to recover capital costs incident

to the addition of scrubbers at the Sioux Plant,
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11)  Allowance for a reasonable period over which to recover capital costs incident
to the expected addition of scrut;bers at the Labadie or Rush Island Plants, in the
event the Company is required to add scrubbers on two units at one of these
plants,

12)  The planned retirement of the Company’s Meramec Plant by 2022 as discussed
in the Company’s draft 2014 Integrated Resource Plan (“IRP”), and

13)  The practical consideration of the need for the orderly replacement of capacity

when large blocks of base load capacity are retired.

Q. BASED ON CONSIDERATION OF THESE FACTORS, WHAT CONCLUSIONS

DO YOU REACH?

A. As more fully discussed in Schedule LWL-1, I estimate that based on consideration of the
above factors, the Company will retire its existing coal-fired plants during the 23-year
period beginning in 2022 and ending in 2045. At retirement, the plants’ ages will range
from 65 to 70 years. The age of the individual generating units will range from 61 to 70
years at retirement.

The above dates include adjustment to accommodate the orderly replacement of
capacity retired. Specifically, I extended the estimated retirement dates of Rush Island

Units 1 and 2 by 3 years.

Q. HOW DO YOU ORGANIZE THE BALANCE OF YOUR TESTIMONY?

A. Following this introduction, I have organized my testimony into the following sections:
1) Description of Ameren Missouri’s existing coal-fired fleet
2) General condition of Ameren Missouri’s plants
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3) Historical retirements

4) Implications of and need for capital expenditures
5) Life span used by other utilities

6) Implication of need to replace retired capacity

7) Final estimated retirement dates

AMEREN MISSOURYI’S EXISTING COAL-FIRED FLEET

WHAT AMEREN MISSOURI PLANTS DID YOU CONSIDER IN YOUR

STUDIES?

The plants I studied comprise Ameren Missouri’s regulated coal-fired fleet. These plants
include the Meramec, Sioux, Labadie, and Rush Island Energy Centers. The combined,
installed capacity of these four plants is nominally 5,650 MW, with commercial operation
dates ranging from 1953 through 1977. The primary fuel used by these plants is low
sulfur coal shipped by rail from the Powder River Basin in Wyoming.

Table 2.1 of Schedule LWL-1 shows unit operating characteristics of these four
plants. As [ show, with the exception of Labadie, each plant has a total nameplate
capacity of about 1,000 MW (923 to 1,242 MW). The Meramec Plant consists of four
relatively small units (137.5 to 359 MW); whereas the Sioux and Rush Island plants each
consist of two relatively large units (549.7 to 621 MW). The Labadie Plant on the other
hand consists of four relatively large units (573.7 to 621 MW). The larger units have a
full load heat rate ranging from about *’—** BTU per kWh. For the

smaller units the heat rates range from about "_><s< BTU per kWh.

NP
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PLANT CONDITION

HOW DID YOU ASSESS THE CONDITION OF AMEREN MISSOURDS

PLANTS?

To assess the condition of Ameren Missouri’s plants, in November and December 2014,
Black and Veatch engineers visited each of the plants. During these plant visits, we
conducted a walk down of each unit to observe the condition of the structures, systems,
and equipment, and met with and interviewed plant personnel regarding capital
improvements, maintenance and operating procedures. In addition, we requested of plant
and corporate engineering personnel certain technical data, which we subsequently
reviewed and evaluated. Based on our review and assessment, we conclude .that the
current condition of Ameren Missouri’s plants is good relative to the respective ages of
the plants. Based on these assessments, with continued maintenance and capital
expenditures, we believe that, with the exception of the Meramec Plant, economic

factors, not physical limitations, will likely drive retirement decisions.’

HISTORICAL RETIREMENTS
DID YOU CONSIDER AMEREN MISSOURPS RETIREMENT HISTORY IN

YOUR DETERMINATION OF RETIREMENT DATES?

I gave some consideration to Ameren Missouri’s actual retirement history in my

determination of the probable life for each unit. In this regard, I relied on the lowa Curve

! We believe that a combination of economic and physical limitations are the drivers behind the planned
retirement of the Meramec Plant by 2022.
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and average service life for each steam production account based on Ameren Missouri’s
complete retirement (interim and final) history developed by Company witness John
Wiedmayer in File No. ER-2010-0036. With the mortality distribution, average service
life and age of each unit, I determined the probable life, probable remaining life, and
resulting retirement date of each unit. [ developed the probable life for each unit based
on the probable life of the investment reported in each account weighted by the
outstanding balance at December 31, 2008. I developed the probable life for each plant
based on the capacity weighted probable life of the units in service.

In Table 3-1 of Schedule LWL-1, I show the mortality distributions and average
service lives that Mr. Wiedmayer provided me. I also show the probable life by account
and unit based on that mortality distribution, average service life, and age. Consideration
of the existing age of the individual units and the Company’s actual retirement history by
itself would suggest a probable life of the four plants would be within a range from 54 to
62 years and would suggest resulting retirement dates ranging from the year 2020 to
2030. However, consideration of this data was only a starting point, particularly given

the limited final retirement data available for Ameren Missouri’s plants.

HAVE YOU UPDATED THE ANALYSIS CONDUCTED IN 2009 TO REFLECT

MORE RECENT DATA?

No, I didn’t believe it was necessary to do so. Instead, I have relied on the actuarial
analysis conducted by Mr. Wiedmayer in 2009 based on retirements through
December 31, 2008. Since Ameren Missouri has not retired any coal-fired generating

units since the time of the prior study, I do not believe that the results of an updated study
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would be particularly meaningful beyond the results of the earlier analysis conducted in

2009.

CAPITAL EXPENDITURES

WHAT ARE THE IMPLICATIONS OF CAPITAL EXPENDITURES ON PLANT

LIFE?

Capital expenditures and continuing maintenance are integral to the continued operation
of a power plant and are routine in the industry. Without ongoing capital expenditures, a
plant will become increasingly less reliable and ultimately cannot operate. In addition,
especially for coal-fired plants, major capital expenditures for environmental compliance
are expected to occur perhaps more than once over the life of a particular plant. These
environmental projects are beyond the routine capital expenditures that may be required
for reliable plant operation.

Ameren Missouri’s planned capital expenditures, as set forth in the Company’s draft
IRP documents, include the addition of scrubbers at either the Labadie or Rush Island
Energy Centers,? only if they are required. The addition of scrubbers (if required) at
Labadie or Rush Island plant would represent extraordinary capital outlays. [ believe that
the magnitude of these outlays will require an adequate period over which to recover such
expenditures. As a result, I include allowance for a reasonable timeframe for Ameren

Missouri to recover its investment in these extraordinary environmental projects. Based

2 Though the Company shows in the reference case of its 2014 draft IRP, the addition of scrubbers at its
Meramec plant (Units 3 and 4), the Company currently plans to retire the plant in lieu of making this
uneconomic investment.

10
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on the magnitude of the cost of adding scrubbers, I believe that realistically, recovery
over nominally 20 years is reasonable. 1 therefore reflect consideration of the
implications if the Company is required to add scrubbers by adjusting the remaining life
indicated by my retirement analysis to not less than 20 years at the time of possible
installation® of the environmental projects. My recommended final retirement dates
allow a minimum 20 year recovery period for major environmental projects.

In Table 3-3 of Schedule LWL-1, I show how I explicitly consider the recovery of

these extraordinary capital expenditures in my estimated retirement dates.

DOESN'T AMEREN MISSOURI SHOW, IN ITS 2014 DRAFT INTEGRATED
RESOURCE PLAN, THE ADDITION OF SCRUBBERS TO MERAMEC UNITS 3

AND 4?

Yes, in its reference case the Company's draft 2014 IRP reflects the timing of the addition
of scrubbers to Units 3 and 4 at the Meramec Energy Center at an estimated cost $383
million ($591/kW) in the 2019 to 2025 time frame. The economics of investing nearly
$400 million in generating capacity that at the time (assuming a 2022 in service date for
the scrubber) will be over 60 years old is questionable at best. Therefore, consistent with
the Company's plan, I assume that the Company will retire the Meramec Energy Center

by 2022 in order to avoid this uneconomic investment.*

3 I have made the assumption that if the Company is required to install scrubbers, the installation will be
made to Units 3 and 4 of the Labadie Plant, as the Company currently expects. For the Labadie Plant, 1
relied on the Company’s draft IRP for the timing of these capital additions, if the Company is required to
add scrubbers.

4 See Page 4 of Schedule LWL-1 for a more detailed discussion of historical and forecast capital
expenditures at the Meramec Plant.

11
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OTHER UTILITIES

Q. HOW DID YOU EVALUATE THE LIFE SPANS USED BY OTHER UTILITIES?

A [ consider the life spans used by other utilities as a benchmark or test of the
reasonableness of my informed estimated plant lives. In researching publically available
depreciation studies and IRP filings in 26 states, | found the average age at retirement
used by other utilities for coal-fired power plants is 57 years. The median age is 59
years.

The life spans used by other utilities in depreciation studies and IRPs exceed the
average and median age at retirement of coal-fired power plants that have been retired in
the U.S. In researching Velocity Suite® data, I found that the average and median age of
all retired coal-fired power plants in the U.S. is 46 years.

Given the 57-year life span used by other utilities and the 46-year life span actually
experienced, the plant lives I estimate for Ameren Missouri — all of which are longer than

those life spans -- are reasonable and conservative.

® The Ventyx Velocity Suite Database (EV Power) is a comprehensive database of North American power
markets. Included in EV Power is information regarding the ownership, operating costs, in-service date,
capacity, and a wealth of other information regarding individual generating stations (units) in North
America. Velocity Suite is available to subscribers on-line and is a product offered by Ventyx, a company
that employs about 1,200 people.

12
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CAPACITY REPLACEMENT

HOW DID YOU EVALUATE WHETHER YOUR INDICATED RETIREMENT
DATES WILL PERMIT THE ORDERLY REPLACEMENT OF RETIRED

CAPACITY?

[ factored into my final retirement date estimates consideration of the replacement
capacity that Ameren Missouri will need as it retires its plants.® I developed a timeline
assuming that retired coal-fired base load generation would be replaced with gas-fired,
combined-cycle generation with a 52-month planning and construction schedule and a
staged approach for replacing capacity where two units are constructed at a time with no
other overlap in new plant construction. To accommodate this construction timeline, I
extended the estimated final retirement date of Rush Island by three years.

My estimated retirement dates are based on the assumption that Ameren Missouri will
do whatever is necessary to continue to operate the Rush Island plant beyond its
estimated final retirement so as to have available adequate system capacity to provide
safe and reliable electric service to its native customer base. This extended operation

may be as a standby, peaking, or something other than as a base load resource.

IN THE JULY 2009 REPORT DID YOU ASSUME THAT COAL-FIRED BASE
LOAD CAPACITY WOULD BE REPLACED WITH GAS-FIRED, COMBINED-

CYCLE GENERATION?

No, I did not. In the 2009 report, | assumed that coal-fired base load capacity would be

replaced with coal-fired generation. When preparing the 2009 report, 1 considered

5 As shown in its 2014 draft IRP, Ameren Missouri currently forecasts that it will have adequate resources
to meet reserve requirements in the event the Meramec Plant is retired.

13
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assuming capacity would be replaced with gas-fired, combined-cycle generation but in
order to be conservative and to reflect that based on market conditions at that time,
replacement of the capacity could be with coal-fired generation, I assumed replacement
with coal-fired generation. Since the time the 2009 report was prepared, I believe that an
assumption of replacing capacity with coal-fired generation has become increasingly
unreasonable, given the cost and environmental advantages of gas-fired, combined-cycle

generation in today's energy markets.

ESTIMATED RETIREMENT DATES

Q. WHAT RETIREMENT DATES DO YOU ESTIMATE?

A As [ show in Table 1-1 of Schedule LWL-1, I estimate the following final retirement

dates:
Meramec 2022
Sioux 2033

Labadie - Units 1 and 2 2036

Labadie - Units 3 and 4 2042

Rush Island 2045

My final retirement date estimates consider Ameren Missouri’s specific retirement
history, Ameren Missouri’s planned capital improvements, industry accepted life span
forecasts for comparable facilities, the retirement experience of plants throughout the

U.S., a viable plan for timely replacement of Ameren Missouri’s retired capacity, and

14
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Ameren Missouri’s decision to retire its Meramec Plant by 2022 as discussed in the

Company’s draft IRP documents.
Q. DOES THIS CONCLUDE YOUR PREPARED DIRECT TESTIMONY?

A. Yes, it does.
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BEFORE THE PUBLIC SERVICE COMMISSION
OF THE STATE OF MISSOURI

In the Matter of Union Electric Company d/b/a )
‘Ameren Missouri’s Tariffs to Increase Its Revenues ) Case No. ER-2014-0258
for Electric Service. )

AFFIDAVIT OF LARRY W. LOOS

STATE OF ‘ §H )
) ss
COUNTY OF .A&.QDAS_ )

Larry W. Loos, being first duly sworn on his oath, states:

1. My name is Larry W. Loos and my office is located in Maricopa, Arizona
and I am an independent contractor to Black & Veatch Corporation.

2.  Attached hereto and made a part hereof for all purposes is my Direct
Testimony on behalf of Union Electric Company d/b/a Ameren Missouri consisting of

15 _pages and Schedule(s) _ LWL-1 , 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.

J%MW ?joo% =

Subscribed and sworn to before me this 3@ day of J (ne ,2014.
otary Public
My commission expires:

General Notary - State of Nebraska
JUSTINE B. KOBER
My Comm, Exp. Aug. 19, 2017.






