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TESTIMONY OF OUCC WITNESS EDWARD T. RUTTER
CAUSE NOS. 44576/44602
INDIANAPOLIS POWER & LIGHT COMPANY

I. INTRODUCTION

Please state your name, employer, current position and business address.

My name is Edward T. Rutter. 1 am employed by the Indiana Office of Utility
Consumer Counselor (“OUCC”) as a Utility Analyst in the Resource Planning
and Communications Division. My business address is 115 West Washington St.,
Suite 1500 South Tower, Indianapolis, Indiana 46204. My educational
background, professional experience and preparations for this case are detailed in
Appendix A attached to this testimony.
What is the purpose of your direct testimony?
I will address the following issues:
(1) The original cost and accumulated depreciation for certain accounts,
sub-accounts and assets of the Indianapolis Power & Light Company
(“IPL”) that reflect a net negative utility plant in service balance at
December 31, 2013. These accounts, sub-accounts and individual
assets are detailed in IPL witness Mr. John Spanos’ JIS Attachment 1
(Part 1), pages 56 — 59 of 169, which is the 2013 Depreciation Study
prepared by Gannett Fleming Valuation and Rate Consultants, LLC
(2013 Depreciation Study™).
(2) The discount rate utilized by IPL Witness Mr. John J. Reed in

determining the “fair value” of the Steam Production Plant.
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(3) IPL’s request for the implementation of new or revised rate adjustment

mechanisms to recover lost revenue from Commission-approved
Demand-Side Management (“DSM™) programs.

(4) The level of operation and maintenance expenses incurred by IPL from

1994 through 2014 recorded in FERC account 584 Underground Line

Expenses and account 594 Maintenance of Underground lines.

II. IPL’s NET ORIGINAL COST OF UTILITY PLANT IN SERVICE

In establishing IPL’s future base rates, should the Commission approve the
depreciation rates recommended in Mr. Spanos’s direct testimony and the
2013 Depreciation Study?

Yes. However, I have concerns relative to the accounts and sub-accounts that 1
have identified as having net negative utility plant balances (utility plant in
service less accumulated depreciation resulting in a negative balance for a specific
account or group of accounts) as of December 31, 2013, as detailed on ETR
Attachment 1. The continued depreciation on those Accounts that had a negative
utility plant in service balance at December 31, 2013 may not be in the public
interest for the following reasons:

o The current depreciation rates have been in effect for almost thirty
years.

o The 1993 Depreciation Study indicated that the depreciation rates for
Electric Distribution Plant would reduce annual depreciation expense
by $2,359,241. (See discussion at p. 5 below).

e The 2013 Depreciation Study states “[a]n assumption that accrual rates

can remain unchanged over a long period of time implies a disregard
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for the inherent variability in service lives and salvage and for the
change of the composition of the property in service.”'

o The 2013 Depreciation Study also states that “[flor most plant
accounts, the application of such rates to future balances that reflect
additions subsequent to December 31, 2013, is reasonable for a period
of three to five years.”

In reviewing the 2013 Depreciation Study, were you able to determine the net

book value of the IPL wutility plant in service by FERC account at December
31, 20132

Yes. From Mr. Spanos’ JIS Att. 1 (Part 1) pages 56 — 59, I was able to derive the
net original cost in service by account, sub-account and for specific steam
generating plant facilities and distribution plant as of December 31, 2013. The
referenced data provided the original cost and book depreciation reserve. My
computations based on that information show that there are several accounts, sub-
accounts and specific steam production plant facilities that have a negative net
utility plant in service balance as of December 31, 2013, and the cumulative
negative net utility plant in service balances at December 31, 2013 total
($105,894,617).°

Does a negative net utility plant in service balance impact the overall revenue
requirement and rate calculation in this cause?

Yes. It is important to understand the difference between depreciation expense
and accumulated depreciation. Depreciation expense is recovered through rates

and represents a loss in service value not restored through current maintenance,

' 2013 Depreciation Study, prepared by Gannett Fleming Valuation and rate Consultants, LLC, page VI-2.

21

3 See ETR Attachment 1.
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while accumulated depreciation is a key element of the utility’s rate base. The

rate base represents a utility’s investment in the facilities devoted to providing

utility service, net of accumulated depreciation. The level of depreciation expense

ultimately allowed to be included in rates by the Commission, and how the net

negative utility plant in service balances are treated in the development of the rate
base, impact the rates IPL’s customers will pay.

Even though IPL’s depreciation study shows net negative utility plant in
service balances at December 31, 2013 for accounts 311, 312, 312.3, 312.3, 314,
316, 364, 365, 371 and 373, IPL is still proposing to collect 252(),()39,'7104
annually just for those accounts through its rates. In other words, the $20,039,710
represents depreciation expense on utility plant in service that was already fully
depreciated as of December 31, 2013.

By including depreciation expense on fully depreciated assets in its
revenue requirement, IPL is asking current ratepayers to keep paying for the value

of assets IPL has already fully recovered.

Is it problematic to rely on depreciation rates that remained unchanged since
Cause No. 37837, decided on August 6, 1986, almost thirty years ago?

Yes. While the depreciation rates approved in Cause Nos. 37837 were appropriate
as of June 30, 1985, over a period of almost thirty years those rates resulted in
negative utility plant in service for certain steam production plant facilities and
distribution plant accounts. Certain accounts have not only been fully depreciated,

but have resulted in a negative net utility plant in service balance of

* See ETR Attachments 1 and 4.
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$105,894,617. TPL’s 2013 Depreciation Study depicts the continued depreciation
of these Accounts as the recovery of the assets’ original cost and the removal cost,

> As explained by Mr. Spanos, “[n]et salvage is the

net of any salvage value.
salvage value received for the asset upon retirement less the cost to retire the
asset. When the cost to retire exceeds the salvage value, the result is negative net
salvage.”®

In my review of the “Book Depreciation Study of Electric Utility Property
as of December 31, 1993”7 (“1993 Depreciation Study”), the recommended
composite rate, or effective depreciation rate for a group of accounts within a
specific utility plant category, for Electric Distribution Plant was 4.68%, which
was lower than the corresponding existing composite rate of 5.11%. Use of the
lower composite rate would have resulted in an annual decrease in IPL’s
depreciation expense of $2,359,241. See Schedule 1, page 2 of 2, 1993
Depreciation Study.® For illustrative purposes, the cumulative impact of that
decrease over the period of August 24, 1995 to June 30, 2014 is $44,825,579
($2,359,241 * 19 years), which is approximately 52% of the net negative
distribution plant in service balances at December 31, 2013 of $86,355,172. Mr.
Spanos stated the following:®

Continued surveillance and periodic revisions are normally

required to maintain continued use of appropriate annual

depreciation accrual rates. An assumption that accrual rates can
remain unchanged over a long period of time implies a disregard

* IPL Witness JJS Attachment 1 (Part 1) pages 56 — 59 of 169.
S IPL witness Spanos direct testimony, page 11, line 6-9.

"ETR Attachment 5.

81d

° IPL Witness JJS Attachment 1, page 54.
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for the inherent variability in service lives and salvage and for the
change of the composition of the property in service....

The annual depreciation accrual rates are applicable specifically to
the electric plant in service as of December 31, 2013. For most
plant accounts, the application of such rates to future balances that
reflect additions subsequent to December 31, 2013, is reasonable
for a period of three to five years. (Emphasis added.)

In light of the net negative utility plant in service balances at December

31, 2013, Mr. Spanos’s statements underscore that it was unreasonable to apply

the depreciation rates approved in Cause Nos. 37837 and 39938 for a period of

almost thirty years. Not only has that policy resulted in IPL over-depreciating

certain assets, it likely has resulted in ratepayers overpaying for electric service
during the thirty years since the last depreciation study.

Q: What other factors besides the approved depreciation rates could have

caused a negative net original cost of utility plant in service for certain assets
at December 31, 2013?

A: In addition to the three new trackers IPL is seeking to establish in this Cause,

IPL’s ratepayers are currently subject to construction work in progress (“CWIP”)
trackers, which permit tracking of certain pollution control investments. In
reviewing the Commission Orders in Cause Nos. 42170, 42700, 43403 and
44242, an estimated useful life of 18 years was adopted for purposes of
computing depreciation expense associated with Qualified Pollution Control

Property. While allowable and in line with Commission orders, the use of an 18-

Y 1PL filed a Book Depreciation Study as of December 31, 1993 in Cause No. 39938; however the parties
in that Cause, including the QUCC, agreed to not change the depreciation rates that were then in effect,
approved on August 6, 1986 in Cause No. 37837. The composite depreciation rate approved in Cause No.
37837 for Steam Production Plant was 2.87%, which equates to a composite remaining life of
approximately 35 years.
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year estimated useful life in those proceedings is inconsistent with the composite
remaining useful life of 35 years implicit in IPL’s approved depreciation rates.

Do you believe that IPL may have over-collected from ratepayers during the

last twenty years based on negative utility plant in service balances at
December 31, 2015?

Yes, it is possible that IPL over-collected.' The current depreciation study shows
that as of December 31, 2013, IPL has depreciated certain assets $105,894,617
more than the original cost of those assets.'” While this amount was lawfully
collected, due to the age of the current depreciation rates and the planned major
changes to IPL’s generating facilities'® in the near term, I recommend that the
future accruals for those accounts with a negative net plant in service balance at
December 31, 2013 be monitored closely to determine if ratepayers are being
overcharged.

What does the OUCC recommend to address its concerns?

Even though the current depreciation rates have been in effect for almost thirty
years and the magnitude of the negative net utility plant in service balances for
certain Accounts is $105,894,617, the OUCC recommends in this proceeding that
the Commission approve the future accruals for those Accounts that have a
negative net utility plant in service balance at December 31, 2013. The rates

established in this proceeding are expected to be in effect for a relatively short

' Legally IPL did not over-collect since it collected for expenses approved by the Commission in a base
rate proceeding. Only in assessing the current situation looking forward can it be said it has over-collected.
> The change in the number of customers and in their usage since the current rates were implemented
impact what amount actually was recovered from customers, and may be higher or lower than what was
expected originally.

" Those contemplated major changes are: the construction of the Eagle Valley Combine Cycle Gas Turbine
(“CCGT”), the retirement and removal from service of the existing Eagle Valley coal generating facility,
the conversion to natural gas of Harding Street Units S and 6, and the proposal to convert Harding Street
Unit 7 to natural gas.
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period of time. IPL states it will be filing a second rate case to reflect revenue

requirements of the new Eagle Valley CCGT. The OUCC recommends a new

depreciation study be provided at the time of the next rate case. The OUCC also

recommends that the impact of the future depreciation expense accruals for those

accounts that have a negative net utility plant in service at the end of the test year

(June 30, 2014) be evaluated again in IPL’s next rate case or no later than five
years hence, whichever comes first.

Do the negative plant in service balances at December 31, 2013 for the four

Distribution Plant accounts 364, 365, 371 and 373 have any connection to the

recent distribution plant explosions that have occurred in downtown
Indianapolis?

No. The fact that there are negative plant balances in the four identified
distribution plant accounts at December 31, 2013 would not impact or cause those
occurrences. However, since the negative plant-in-service balances represent the
accumulation of net negative salvage for those accounts, then those funds should
be available to address issues related to the explosions. The aggregate negative
plant balance for distribution plant accounts 364, 365, 371 and 373 is
$86,355,172, derived from ETR Attachment 1.

III. FAIR VALUE OF ELECTRIC GENERATING FACILITIES

Have you reviewed the direct testimony, supporting exhibits, workpapers
and any responses to QUCC data requests relative to the fair value
recommendation for the IPL electric generating facilities?

Yes. | have, including the direct testimony and supporting exhibits of IPL. Witness
John J. Reed. In addition, I have reviewed and analyzed his workpapers,

participated in several conference calls regarding his direct testimony and have
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met with IPL representatives to review his computations regarding his conclusion

on the fair value of the IPL electric generating facilities.

Are you familiar with the methodology that Mr. Reed adopted in valuing the
generation assets owned by IPL?

Yes, I am. In this proceeding, Mr. Reed chose to value the assets individually and
utilized the income approach in arriving at a fair value recommendation for IPL’s
electric generating facilities.

Are you comfortable with the exclusive use of an income approach in

developing a fair value for the IPL electric generation facilities as adopted by
Mr. Reed?

No. The use of the income approach in this Cause requires adopting hypothetical
income, expense and capital additions in developing the fair value of IPL’s
electric generation facilities. This method is speculative and unrealistic based on
the existing ownership and use of those assets. For example, in the income
approach, Mr. Reed has assumed that the steam production plant facilities would
be sold to a non-regulated merchant generator, who then would enter into
Purchased Power Agreements with IPL to purchase the power then generated.

What about other valuation methodologies?

Traditionally in valuing an asset, group of assets, or a going concern, there are
three valuation approaches: 1) the value of the underlying assets; 2) the income
approach; and 3) comparable sales. Normally each of these approaches is
developed and the analyst will apply different weights to the values determined
under each approach. That value represents what a willing buyer and a willing

seller would agree to in an open market determination to pay for such assets,
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Please describe your efforts to develop a comparable sales valuation for IPL.

My ability to develop a comparable sales analysis was hindered by the difficulty
in obtaining data regarding actual sales of electric generating facilities. My search
for publicly available information relative to electric generating assets that have
been reported as sold to a third party operator uncovered only press reports of the
electric generating facilities’ capacity and sales price. Without having access to
the actual documents, it is impossible to develop a comparable sales value. In
utilizing a comparable sales approach one typically develops some sales ratio (i.e.
sales price per nameplate capacity, as an example). If the only publicly available
information is press reports of the sale price and nameplate capacity, then any
ratio based on that information is suspect and should not be used in developing
fair value. Therefore, there is insufficient information available to apply a
comparable sales approach.

Do you therefore agree with the fair value of the IPL electric generating
facilities estimated by Mr. Reed under the income approach?

No. The basic premise utilized by Mr. Reed in developing the income approach is
to ascribe income to electric generating facilities that are part of a unique
integrated system made up of more than the IPL electric generating facilities. The
income approach is utilized more effectively in determining value where income
is already present as opposed to imputing income to a group of assets that
contribute to the generation of income but do not currently generate income on a
stand-alone basis. While the electric generating facilities are an integral part of the
delivery of safe, adequate and reliable electric service to customers, the facilities

are not stand-alone revenue producers. A group of assets like the IPL electric
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generating facilities are part of a sophisticated and integrated electricity
generating, transmission and distribution system. Developing a revenue stream,
operating expense and needed capital additions over a long term period is highly
speculative and inconsistent with how those assets are being utilized. To be
acceptable, this approach requires incorporation of the historical actual revenue,
operating expenses and capital expenditures, and reasonable estimates for the
future based on the historical actual costs, along with the operating experience

and plans for the ultimate purchaser.

Do you recommend adoption of Mr. Reed’s determination of fair value for
the steam production plant facilities?

No. His study is hypothetical and purely speculative. The cash flows are based on
a hypothetical sale of the steam production plant facilities to a non-regulated
merchant generator. He then develops a revenue stream, operating expenses and
capital additions for those facilities for a long term period and then discounts the
cash flows back to present value.

Mr. Reed adopted a Capital Asset Pricing Model (“CAPM”) to estimate
the cost of common equitg, a pre-tax cost of debt as of June 30, 2014, based on
the 30-day average yield-to-maturity of utility bonds with maturities of at least 20
years, and reasonable credit ratings. Mr. Reed also developed a hypothetical
capital structure of 52.78% debt and 47.22% equity. The resultant discount rates
were then adjusted for pre-tax property taxes.

The end result was that he adopted the following discount rates;
o FEagle Valley — 9.73%

e  Georgetown — 10.07%
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¢ Harding Street - 10.28%

e Harding Street CT — 10.28%

e Petersburg — 10.28%.

The above developed discount rates purport to reflect what a hypothetical
investor would demand from an investment in these merchant generator
companies. The discount rates utilized by Mr. Reed do not necessarily represent
the return that new management would expect to achieve in evaluating the
purchase of an asset, be it electric generation facilities or some other asset. Those
decisions are made based on management’s risk assessment, knowing what the
investment market requires, the return developed by Mr. Reed, and what the
internal target is for asset acquisition.

The internal management decision on asset acquisition typically is made
on a pre-tax return basis and in my experience, valuing both assets and going
concerns would typically be discounted in the range of 15% to 18%. I searched
publicly available information for the five (5) companies Mr. Reed utilized as a
sample group for an actual target return percentage for each merchant generator. 1
could not find what I would consider a reliable source or the actual transaction
documents to provide me with a more precise return target.

If your discount rates were used, how would that affect Mr. Reed’s estimated
fair value of the IPL electric generating facilities?

Mr. Reed’s estimated fair value would be significantly reduced. As shown in

ETR Attachment 3, the estimated fair value of the IPL electric generation
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facilities developed ranges from $1,076,649,184' to $381,610,440, utilizing Mr.
Reed’s workpapers and my suggested discount rates ranging from 15% to 18%.

Based on a 16.0% discount rate, the estimated fair value of IPL’s Steam

Production Plant Facilities would be no more than $494,272,762 or $582,376,422

less than Mr. Reed’s estimated fair value. Thus, even if we accept Mr. Reed’s

hypothetical inputs to his model (which I do not), his proposed fair value of IPL’s

electric generating facilities is overstated by at least $582 million. Please see the

testimony of OUCC witness Kaufman for a detailed discussion of fair value and

fair value ratemaking in this Cause.
Based on the inability to develop a meaningful comparable sales approach
and the highly speculative hypothetical approach utilized by Mr. Reed in

developing the fair value for the IPL steam production plant facilities, what
is your recommended valnation approach?

Given that both the comparable sales approach and the income approach as
developed by Mr. Reed are not supportable in this cause, the only typical
valuation approach remaining is the value of the underlying assets. This latter
épproach is fully verifiable, represents how the steam production plant assets are
currently utilized and is represented by the net original cost of the steam
production assets at test year end.

IV. LOST REVENUES

IPL Witness Mr. Lester H. Allen describes “lost revenues” as “a real and
calculable cost of implementing DSM [demand side management| programs
[.]”]5 Do you agree with that statement?

'* IPL Witness Mr. Kelly direct testimony, page 8, Table 1.
' Direct testimony of IPL Witness Mr. Allen, page 7, lines 12 — 13.
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Yes, but one needs to make sure that the calculation of “lost revenues” does not

result in customers being charged more than the actual “lost revenues.” As Mr.

Allen notes, “[l]ost revenues are the contribution to fixed costs that the utility

does not receive when customers participate in a utility sponsored DSM
Program.”16

Do you believe there is the possibility in implementing a rate adjustment

mechanism to collect “lost revenues” that ratepayers could be charged more
than the actual “lost revenues?”

Yes. If in developing test year revenues, adjustments are made to sales for known
and measurable changes, such as a change in annual sales volume, the lower sales
attributable to DSM programs could be included in those rate adjustments. Such
an inclusion would result in newly approved base rates capturing the lost sales
attributable to DSM programs and correspondingly the “lost revenues.” It would
be a mistake to charge ratepayers again for “lost revenue” captured in the process
of establishing new base rates.

The testimony of IPL. Witness J. Stephen Gaske, Senior Vice President of
Concentric Energy Advisors, Inc., addresses the Allocated Cost of Service Study
(“ACOSS”) and tariff design:

[TThe level of customer charges for the residential and small

commercial rate class were not increased to a level that fully

recovers fixed costs at this time, and the inclining block structure

of their customer charges was retained, so as to mitigate the
impacts on smaller customers in those rate classes.'’

' Direct testimony of IPL Witness Mr. Allen, page 7, lines 4 — 5.
7 IPL Witness J. Stephen Gaske, p. 5.
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However, Mr. Gaske also stated that “[w]ith respect to the residential customers I

attempted to design rates that recovered a higher percentage of fixed costs in the
customer charge and also tried to meet several additional criteria.” Id., p. 10.

Mr. Gaske’s testimony appears to mitigate the need for recovery of “lost
revenues” from DSM programs, since he advocates that IPL recover a higher
portion of fixed costs from residential customers through the customer charge.
His testimony implies that if the decision to mitigate the impact of rate changes on
any one rate schedule was not made, IPL would be secking a customer charge that
recovers 100% of fixed costs, thereby eliminating any need for recovery of “lost
revenues” from implementation of the DSM programs.

In reviewing Mr. Gaske’s direct and revised testimony and attachments,
were you able to estimate what fixed charges would be collected from

residential customers through the Customer Charge and the first usage block
under the proposed revenue and filed ACOSS?

Yes. [ performed my analysis on Rate RS to develop a fixed charge estimate
assumed to be collected through new customer charges and the first usage block.

In reviewing and analyzing IPL’s Confidential Workpaper 1.0, JSG Workpaper
2.0 and 3.0, I was able to estimate that 58.45% of IPL’s fixed costs assigned to
Rate RS would be recovered through the customer charge and the first usage
block, 500 kWh per month of the RS customers’ bills.'® The approved IPL DSM
program for 2015 and 2016 is designed to save a little over 1% of kWh sales.
Since the average customer usage is considered to be 1,000 kWh a month, on

average any DSM savings would not materially impact the first usage block. A

¥ ETR Attachment 2.
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bill analysis would be required to determine if any customers had actually used
less than 500 kWh per month.

Based on your estimate of the fixed costs percentage IPL is proposing to

recover in the proposed tariff RS, what is the OUCC’s position relative to the
recovery of “lost revenue” in future years?

The OUCC recommends that any recovery of lost revenues account for the fixed
costs that are recovered through the customer charge and the first block usage
charge. To do otherwise would have the Rate RS customers paying more than the
unrecovered fixed costs associated with the DSM “lost revenues.” [ would point
out that QUCC witness Mr. Glenn Watkins proposes a rate design that is less
front-loaded with fixed costs.

My recommendation stated above holds true for whatever the Commission
ultimately decides with regard to rate design. In other words, whatever rate
design is chosen the calculation of lost revenue must account for the fixed costs
collected in the customer charge and the first block rate.

Is it the OUCC’s recommendation that in computing “lost revenues” the

result should recognize that some portion of fixed costs are already recovered
through the customer charge and the first tariff block?

Yes, otherwise IPL could be recovering an amount for fixed costs through the
proposed tracker that is greater than the unrecovered fixed costs experienced by
IPL for that particular period.

V. UNDERGROUND PLANT INVESTIGATION

Mr. Rutter, were you tasked with reviewing and analyzing the costs incurred
over a period of time by IPL and recorded in FERC Account Nos. 584
Operation Underground Lines and 594 Maintenance Underground Lines?
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Yes. I was assigned to review and analyze the amounts recorded in FERC

Account No. 584 and Account No. 594 for the period from 1994 through and

including 2014. My analysis developed an average cost per reported underground

distribution mile for that extended period of time. 1 was unable to develop the

number of underground distribution miles for the last test year, June 30, 1992,

calendar year 1992 and calendar year 1993 from publicly available information. 1

chose 1994 as my starting point, since it was the year closest to the test year

where both underground distribution miles and the operation and maintenance
(“O&M”) expense information was publicly available.

I also sought out other publicly available information such as reports,
whitepapers or Commission orders that might have some bearing on the data 1
was developing for my IPL analysis. The purpose of my analysis was to
determine if historical spending for FERC account Nos. 584 and 594 provided
information to supplement the analyses and conclusions reached by other OUCC
witnesses.

Did your analysis reveal any concerns that you believe should be brought to
the Commission’s attention?

Yes. In reviewing the actual expenditures recorded in accounts 584 and 594, 1
noticed that there was very little difference in IPL’s cost per mile of underground
distribution between 1994 and 2014. ETR Attachment 6 shows that the
maintenance cost per underground distribution mile in 1994 were $563 (FERC
account no. 594), while the corresponding cost for 2014 was $572, a difference of
only $9 per mile or 1.6%. See ETR Attachment 6, p. 1. There were expenditure

spikes in 2005, 2011 and 2012, which correspond with some of the underground
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events. Id at p. 2. These cost spikes indicate that some remediation was
performed to address the incidents. However, I would have expected to see an
increase in the per mile underground costs to mitigate future network events,
which I did not find.

In the course of your analysis did you discover any industry averages or
reports that would put IPL’s underground maintenance cost per mile in
perspective?

Yes. 1 found several reports that contrasted the costs of overhead distribution
plant with underground distribution plant. The reports that I reviewed are:

e  “Cost-Benefit Evaluation of Underground versus Overhead Power
Lines”, prepared by Power System Engineering, Inc., dated July 6,
2010.

o “Underground vs. Overhead: Power Line Installation-Cost
Comparison and Mitigation”, Power Grid International, authors Frank
Alonso and Carolyn A.E. Greenwell, SAIC, dated February 1, 2013.

e “Economic Implications of Buried Electric Utilities”, Marbek
Resource Consultants, dated March 21, 2007.

s “The Feasibility of Placing Electric Distribution Facilities
Underground.” Report of the Public Staff to the North Carolina
Natural Disaster Preparedness Task Force, dated November 2003.

These reports concentrated on the construction and societal cost of overhead
distribution plant in contrast to underground distribution plant, with limited data
regarding the O&M cost variations. Some of the points highlighted the differences
in cost: while there were fewer outages with underground distribution plant, those
outages tended to last longer. In addition, the analysis found that the useful life of
underground plant averaged 30 years, while overhead plant averaged 50 years.
The latter point is borne out by the 2013 Depreciation Study prepared for IPL and

filed in this Cause, which showed that the estimated remaining useful life of the
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underground conductors and devices (FERC account 367) averaged 22.3 years,

while the life of overhead conductors and devices averaged (FERC account 356)
33.1 years.

Were you able to discover comparable underground plant O&M cost per

mile ratios to assess IPL’s underground plant O&M costs incurred per
distribution underground mile over a similar period?

The North Carolina report listed above contained cost per mile ratios for the year
2003. I prepared ETR Attachment 7, comparing IPL’s O&M costs per
underground distribution mile for the period 2007 to 2014 with the 2003 cost per
mile detailed in the North Carolina report, which was prepared by the North
Carolina Public Staff of the Utilities Commission. The report was prepared in
conjunction with an earlier investigation into a December 2002 Ice Storm by the
Utilities Commission and Public Staff. The Commission and Public Staff were
seeking to determine whether or not electric facilities should be placed
underground to avoid widespread outages during major storms. While the
information contained within the North Carolina report is not directly on point, it
does provide some information relative to underground plant O&M North
Carolina expenses. By reference to ETR Attachment 7, there is a significant
difference in the operation and maintenance costs per underground mile incurred
by IPL: $802 per mile in 2007 and $798 per mile in 2014 and a high of $1,077 per
mile in 2011, when compared to the average O&M cost per mile in the North
Carolina report for duct bank urban underground of $4,052 per underground
distribution mile and $920 per direct buried underground distribution mile. That

same North Carolina report determined that the average cost of overhead O&M



10
11

12

13

14

15

16

17

18

19

20

21

22

Public’s Exhibit No. 10

Cause Nos. 44576/44602

Page 20 of 23

per distribution mile was $917 per mile in 2003. By comparison, the 1PL average

cost per overhead mile was $1,898, more than twice the O&M cost it laid out and
expended per underground mile.

While the time frames and demographics are different in Indiana than in

North Carolina, and each utility is uniquely configured to serve its own

designated service territory, the disparity in costs per distribution mile incurred by

IPL between overhead and underground distribution plant warrants further

investigation.

Should IPL have spent more O&M dollars on underground distribution
plant than it has historically spent?

It is premature to say. I do not believe that any firm conclusions or opinions can
be completely developed based on cost information discussed above. The cost
data should be analyzed in conjunction with any engineering data developed in
reviewing the numerous manhole events. If the engineering reports support the
O&M efforts of IPL, then the costs incurred were appropriate. If the engineering
reports suggest that the operation and/or maintenance efforts of IPL were not
adequate to minimize the manhole events, then obviously the expenses incurred
and actions taken by IPL were inadequate.

The cost data discussed in my testimony only examines what was actually
spent by IPL and how it compares to previous years’ expenditures. Standing
alone it only addresses trends; and it does not address whether the funds expended

were adequate or not to mitigate the network events that eventually occurred.
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VL. RECOMMENDATIONS

What does the OUCC recommend in this proceeding?

The OUCC recommends the following:

Approve the future depreciation accruals proposed by IPL for those
accounts that have a negative net utility plant in service balance at
December 31, 2013. Reevaluate such accruals in IPL’s next rate case
or no later than five years hence, whichever comes first.

Utilize the $77,634,282 (see ETR Attachment 1) of net negative plant
in service balances (derived from the Electric Distribution Plant
accounts at December 31, 2013) to cover necessary expenditures to
remediate the manhole énd explosion events within the IPL
distribution system.

Require IPL to document how and why the 1.6% increase in
maintenance cost per mile (over twenty (20) years) is sufficient to
maintain IPL’s underground network.

Require that any future “lost revenue” recovery calculation based on
the Commission’s Order in Cause 44497, subsequent Orders or
legislation reflect any fixed cost recovery already recovered through
the customer charge and first block of the energy charge for all
customers.

Require IPL to provide a new depreciation study in IPL”s next rate

case or no later than five years hence, whichever comes first.

Does this conclude your testimony?

Yes.
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APPENDIX A

Please describe your educational background and experience.
I am a graduate of Drexel University in Philadelphia, PA, with a Bachelor of
Science degree in Business Administration. I was employed by South Jersey Gas
Company as an accountant responsible for coordinating annual budgets, preparing
preliminary monthly, quarterly, annual and historical financial statements,
assisting in preparation of annual reports to shareholders, all SEC filings, state
and local tax filings, all FPC/FERC reporting, plant accounting, accounts payable,
depreciation schedules and payroll. Once the public utility holding company was
formed, South Jersey Industries, Inc., I continued to be responsible for accounting
as well as for developing the consolidated financial statements and those of the
various subsidiary companies including South Jersey Gas Company, Southern
Counties Land Company, Jessie S. Morie Industrial Sand Company, and SJI LNG

Company.

I left South Jersey Industries, Inc. and took a position with Associated
Utility Services Inc. (AUS), a consulting firm specializing in utility rate
regulation including rate of return, revenue requirement, purchased gas
adjustment clauses, fuel adjustment clauses, revenue requirement development
and valuation of regulated entities.

On leaving AUS, I worked as an independent consultant in the public

utility area as well as telecommunications including cable television (CATV). 1

joined the OUCC in December 2012 as a utility analyst.
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Have you previously testified before the Indiana Utility Regulatory
Commission?

I have previously testified before the Indiana Utility Regulatory Commission
(Commission) in Cause Nos. 44311, 44331, 44339, 44363, 44370, 44418, 44429,
44446, 44478, 44486, 44495, 44497, 44526, 44540, 44542 and 43955 DSM-2. 1
have also testified before the regulatory commissions in the states of New Jersey,
Delaware, Maryland, Pennsylvania, New York, Connecticut, Georgia, Florida,
North Carolina, Ohio, Oklahoma, Virginia and Wisconsin. In addition to the
states mentioned, I submitted testimony before the utility regulatory commissions
in the Commonwealth of Puerto Rico and the U.S. Virgin Islands. I have also
testified as an independent consultant on behalf of the U.S. Internal Revenue
Service in Federal Tax Court, New York jurisdiction.

What did you do to prepare your direct testimony in this Cause?

I reviewed and analyzed the petition, pre-filed testimony, exhibits, workpapers,
and data request responses of Indianapolis Power & Light Company (“IPL”). 1
also attended meetings with IPL employees to discuss maintenance policies and
procedures at the IPL generation facilities and the development of the “fair value™

rate base in this proceeding.
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PETITIONER'S PRE-FILED TESTIMONY AND EXHIBITS

VOLUME VI

»

TSL Petitioner's Exhibit TSL--consisting of the testimony of Thomas S.
LaGuardia, including Exhibits TSL-1 and TSL-2.

DSR Petitioner's Exhibit DSR--consisting of the testimony of Donald S.
Roff, including Exhibits DSR-1 through DSR-8.
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ETITIONER'S EXHIBIT TSL

I.J.R.C. Cause No. 39938

INDIANAPOLIS POWER & LIGHT COMPANY
1994 ELECTRIC RATE CASE

THOMAS S. LAGUARDIA
PRESIDENT
TLG SERVICES, INCORPORATED

DIRECT TESTIMONY
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DISMANTLING COSTS
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PETITIONER’S EXHIBITS TSL-1 AND TSL-2

PRE-FILING DATE: TUESDAY, OCTOBER 11, 1994
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THOMAS S. LAGUARDIA
- INDIANAPOLIS POWER & LIGHT COMPANY
1994 ELECTRIC RATE CASE

IPL is seeking an increase in rates through depreciation reserves to
recover the costs of dismantling its fossil-fueled power plants at the end
of their useful lives. Dismantling cost estimates were prepared for the
H.T. Pritchard, E.W. Stout and Petersburg power stations and included
the costs of Engineering Planning and Preparations, Dismantling and
Site Restoration. The total costs for each station are $26.1 million for
Pritchard, $32.5 million for Stout and $63.6 million for Petersburg. The
costs were prepared in 1993 dollars and include an average
contingency of 15.6% to allow for the costs of high probability project
problems that are likely to occur in dismanting but where the
occurrence, duration and severity cannot be accurately predicted and
have not been included in the basic estimate. The costs include credit
for scrap recovery which offsets the dismantling costs.

Upon retirement of the last unit at each station, the facility may either be
rendered safe indefinitely (through on-going maintenance, repair and
security measures), or dismantled. The costs to maintain the retired
units in a safe manner is greater than the current costs to dismantle the
units. Accordingly, it is recommended to dismantle the stations at the

end of their useful lives.
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Petitioner’s Exhibit TSL
I.LU.R.C. Cause No. 39338

DIRECT TESTIMONY OF THOMAS S. LAGUARDIA
PRESIDENT
TLG SERVICES, INCORPORATED

Please State Your Name And Business Address.

{a) Thomas S. LaGuardia, 148 New Milford Road East, Bridgewater, CT

06752

What Is Your Occupation?

{a} | am President of TLG Services, Inc. {TLG)

What Is The Business Of TLG?

(a) TLG provides engineering and field services for nuclear and fossil-

fueled generating stations.

What Are Your Responsibilities With TLG?

(a) | am responsible for the technical and business management of

engineering and field services in the areas of decontamination,

Thomas S. LaGuardia-1
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decommissioning, waste management and general engineering for

nuclear and fossil-fueled generating stations.

Q5. Whatls Your Educational And Professional Background?

(a)

I completed my Bachelor of Science in Mechanical Engineering at
Polytechnic Institute of Brooklyn in 1962 and my Master of Science
in Mechanical Engineering at the University of Connecticut in 1968.
| am a registered Professional Engineer in Connecticut (No. 10393),
New York (No. 059389} and New Jersey (No. 38193). | founded
TLG in April, 1982. | was employed by Nuclear Energy Services in
Danbury, Connecticut, from 1973 until | founded TLG. My prior
employment was with Gulf Nuclear Fuels Corporation (formerly

United Nuclear Corporation [UNC]) and Combustion Engineering.

Q6. What s the Purpose Of Your Testimony?

(a)

| am presenting the results of the dismantling cost studies prepared
by TLG in 1993 dollars for the following fossil-fueled power plants

owned by Indianapolis Power & Light Company (IPL):

Thomas S. LaGuardia-2
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Station No. of Units Station Megawatts
H.T. Pritchard 6 364 MWe |
E.W. Stout 7 778 MWe
Petersburg 4 . 1713 MWe

The testimony includes the dismantling cost and schedule estimates, and

a discussion of dismantling techniques.

Q7. Do You Have Experience In The Design And Construction Of Fossil-

Fueled Generating Stations?

(a) Yes. During my employment with Combustion Engineering, Inc.
from 1962 to 1968, | was a boiler design, performance and
construction engineer for 500 megawatt electric (MWe) coal fired

power boilers, and merchant and Naval oil fired marine boilers.

Q8. What Is Covered By The Term “Decommissioning” As Used With

Reference To Generating Stations?

(a) Decommissioning is the planned and orderly retirement of a
generating station. In the case of nuclear plant decommissioning, it
requires the complete removal and controlled disposal of radioactive

materials to levels prescribed by the U.S. Nuclear Regulatory

Thomas S. LaGuardia-3
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Commission (NRC), and termination of the NRC license. The utility
may then disposition the remaining clean systems and structures in

the same manner as a fossil-fueled power plant.

In the case of a fossil-fueled power plant, upon retirement the
facility may either be rendered safe indefinitely (through on-going
maintenance, repair and security measures), or dismantled. A
specific discussion of public safety and dismantling is included later

in this testimony.

Q8. What Decommissioning Experience Do You Have?

(a)

My decommissioning experience began as site representative for
UNC during the BONUS reactor decommissioning in 1969 and 1970.
BONUS was a 17 MWe demonstration power reactor located in
Puerto Rico, owned by the U.S. Atomic Energy Commission
(USAEC), now the U.S. Department of Energy (USDOE), and
operated by the Puerto Rico Water Resources Authority. It was the
largest reactor decommissioned by entombment up to that time.
The program involved extensive chemical decontamination of
radioactive systems, selective piping and cornponent removal, and
entombment of the reactor vessel within a massive concrete barrier.

The entombment has a design life of 125 years. My role as site

Thomas 8. LaGuardia-4



[

w

-

»

+»

't

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Cause Nos. 44576/44602

Attachment ETR-5

Page 9 of 236
representative was to act as a technical liaison and provide project
engineering and schedule management assistance during system

decontamination, component removal, vessel entombment and

facility closeout.

Following the BONUS program, | was lead engineer for UNC during
the Elk River Reactor decommissioning betwean 1870 - 1974. Elk
River was a 20 MWe demonstration power reactor located in the
state of Minnesota, owned by the USAEC and operated by United
Power Association. Elk River was decommissioned by complete
dismantling. The program involved segmentation of the reactor
vessel and internals using remotely operated cutting torches, as well

as the packaging, shipping and controlled burial of the segments.

Similarly, . radioactive piping and components were rembved,
packaged, shipped and buried. Radioactive concrete was
demolished by controlled blasting, and nonradioactive concrete
demolished by wrecking ball to completely dismantle the facility.
Initially, my role for UNC was Consulting Engineer and later Lead
Engineer for UNC technical support for on-site activities.

I was Project Engineer for the detailed engineering and planning of
the Shippingport Station Decommissioning Project from 1979 -

1982. Shippingport was a 72 MWe light water breeder reactor

Thomas S. LaGuardia-5
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located in the state of Pennsylvania, owned by the USDOE and
operated by Duquesne Light Company. The facility is now
dismantled, and TLG, with its joint venture partner, Cleveland
Wrecking Company, dismantied all of the clean and contaminated
piping and components and removed contaminated concrete. My
role for TLG/Cleveland was Project Director, and | selected and
rﬁanaged an on-site project management team to hire and supervise
work crews to accomplish the dismantling. QOur work is complete

and was performed on schedule and within budget.

| also assisted Atomic Energy of Canada, Ltd. in the detailed
engineering and planning for the decommissioning of the 238 MWe
Gentilly Unit 1 reactor located in Three Rivers, Canada. My role
was to provide overall decommissioning consulting services and

detailed cost estimation of alternatives.

Have You Prepared Or Co-authored Any Studies And Reports
On Decommissioning Cost Estimating And Technology?

Yes. While at Nuclear Energy Services, | was Principal Investigator
for the Atomic Industrial Forum National Environmental Studies
Project (NESP) decommissioning study entitled “An Engineering
Evaluation of Nuclear Power Reactor Decommissioning Alternatives”

(AIF/NESP-009). This study evaluated the rcosts, schedules and

Thomas S. LaGuardia-6
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environmental impacts of decommissioning 1100 MWe reactors
(Pressurized Water Reactors [PWRs], Boiling Water Reactors

[BWRs], and High Temperature Gas Reactors [HTGRs]).

| also co-authored the *“Decommissioning Handbook” for the

USDOE. The Handbook reported the state-of-the-art in
decommissioning technology (as of 1980), including
decontamination, piping and component removal, vessel

segmentation, concrete demolition, cost estimating and

environmental impacts.

At TLG, | co-authored “Guidelines for Producing Commercial Nuclear
Power Plant Decommissioning Cost Estimates” (AIF/NESP-036) for
the Atomic Industrial Forum, National Environmental Studies Project.
The Guidelines identify the elements of costs to be included in the
estimation of decommissioning activities for each of the principal
decommissioning alternatives. Specific guidance in cost estimating
methodology and reference cost data is provided in this study.
Themajor objective of this study is to provide a basis for consistent

cost estimating methodology.

TLG also prepared a study, which | co-authored, entitled,

“ldentification and Evaluation of Facilitation Techniques for

Thomas S. LaGuardia-7
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Decommissioning Light Water Power Reactors” (NUREG/CR-3587)
for USNRC. The study evaluated the costs and benefits of
technigues to reduce occupational exposure and waste volume from
decommissioning. In addition, TLG prepared the Decommissioning
Plans (DP} for Dresden Unit 1, Pathfinder and Cintichem reactors,
and the Environmental Reports (ER) for Dresden Unit 1 and Indian
Point Unit 1. TLG personnel authored the paper “How to Determine
the Cost of Dismantling a Fossil-Fuel Electric Power Plant,” A,

Carlstrom, Cost Engineering Magazine, April, 1989.

Under my supervision and direction, TLG has prepared site-specific
decommissioning studies for most of the nuclear units in the United
States and 43 fossil-fueled power plants. TLG was responsible for
overseeing the dismantling and demolition of a fossil-fueled steam
plant for a major Connecticut hospital facility. In connection with
this demolition project, | participated in the site inspection and cost
estimate development. The work was subcontracted and TLG

personnel supervised the contractors.

Q11. For What Utilities Has TLG Prepared Site-Specific Dismantling Studies Of

Fossil-Fueled Power Plants?

Thomas S. LaGuardia-8
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(a) In addition to the IPL study, TLG has prepared site-specific

dismantling studies for fossil-fueled power plants owned by:

Allegheny Power System Kansas City Power &

Inc. Light Co.

Texas Utilities Co. Public Service Electric &
Gas Co.

These studies included plants ranging in power levels from 40 to

750 MWe per unit.

Q12. Are You Aware Of Any State Utility Regulatory Commission Which Has

Adopted Fossil-Fueled Power Plant Dismantling Cost Estimates As Part

Of The Commission Regulatory Policy?

{a} Yes. The Florida Public Service Commission in Docket No. 890186-
E1, adopted a policy requiring investor-owned utilities to provide
updated dismantling studies for their review once every four years in
connection with each utility’s depreciation study. Specific
dismantling cost estimates prepared by each utility were adopted for
Tampa Electric Company, Gulf Power Company, Florida Power

Corporation and Florida Power & Light Company.

Q13. What Type Of Costs Are Analyzed In A Dismantling Study?

Thomas S. LaGuardia-9
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There are three types of costs included and analyzed in a
dismantling study: activity-dependent costs, period-dependent
costs and collateral costs. Activity-dependent costs are those
associated with the physical work of removing piping, components
and structures and transporting and disposing of the same. These
costs represent labor, materials and special services {subcontracted)
costs associated with the work crews activities (hence, activity-
dependent costs}. The summation of the durations to perform these
activities when properly sequenced provides the overall schedule for

the project.

Period-dependent costs are those associated with the management
staff costs which are necessary to provide technical and
administrative direction to the project. These management costs
must continue for the duration of the project. The project is
divided into three periods: 1) Engineering Planning and
Preparations; 2) Dismantling; and 3) Site Restoration. The
management staff size is adjusted to reflect the crew size and work
activities in each period. Accordingly, these staff costs are period-

dependent.

Thomas S. LaGuardia-10
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Collateral costs are all those costs which are neither activity- nor
period-dependent. They include insurance, taxes, permits, large

equipment purchases and special tools.

Q14. What Are The Major Differences Between Nuclear And Fossil Power

Plants?

{a)

The major difference is the radioactivity contained in nuclear power
plants. Removal of radioactively contaminated piping, components
and structures from a nuclear plant is more difficult and costly than
for comparable items from a fossil plant. The activities of
decontaminating, removing, packaging, shipping and burying
radioactive materials from a nuclear plant require strict radiological
controls, special containments and packaging, and licenses for the
transport for disposal. There are many more opportunities for
problems to arise in nuclear plant decommissioning than in fossil
plants,

Fossil plants have no radioactivity, and so dismantling is comparable
to reverse construction. There are fewer potential hazards for the
worker and so productivity is higher overall than nuclear plants, and

the overall potential for problems is lower.

Thomas S. LaGuardia-11
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Q15. Does Your Experience In The Decommissioning Of Nuclear Power Plants

Aid In The Conduct Of A Site-Specific Dismantling Study Of A Fossil-

Fueled Power Plant?

{a)

Yes. The parallelism in approach between nuclear plant
decommissioning and fossil plant dismantling enables us to rely on
the field experience from nuclear decommissioning to prepare fossil
plant studies. In particular, the following major areas of planning

and estimating exhibit similar characteristics.

1. Site Characterization

The process and planning for identification of radionuclide
contamination composition and extent for nuclear power plants is
similar to that required for potentially hazardous materials in fossil-
fueled power plants.

2. BRemoval of Hazardous Material (Asbestos)

Planning and removal of asbestos-containing materials in nuclear

and fossil plants is identical.

3. Sequencing of Work Activities

Identification and sequencing of essential {to the decommissioning
task) and non-essential systems removal follows the same

considerations in both types of plants. Essential systems include

Thomas S. LaGuardia-12
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electric power, lighting, heating, ventilation and liquid processing
systems. For example, power and lightning would be retained as

long as possible to avoid bringing in temporary services

prematurely.

4. Management Staff

Identification of utility and decommissioning (dismantling) staffing
composition and levels follows the same process in both types of
units. The specific job functions will differ but the logic is the
same. Management staff costs are period-dependent; that is, they

are a function of the overall project duration.

5. Removal of Non-Contaminated Equipment/Structures

Removal of non-contaminated piping, components and structures
are activity-dependent. @ The methods for their removal are
identical for most of the systems and structures in each type of
plant. Piping diameters and lengths are essentially identical (size-
for-size plants), and the removal rate will be the same. Clean
components, such as feedwater heaters and pumps, condensate
pumps, demineralizer systems, etc., in nuclear plants, are the
same sizes and types found in fossil plants. Steel and concrete
structures are removed in the same manner in both types of

plants. Removal of equipment unique to fossil plants, such as coal

Thomas S. LaGuardia-13
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handling and air cleaning systems, relates to the weight of sub-

components, and is accomplished by rigging and segmentation.

6. Scheduling

The scheduling of work activities for either type of plant follows
the proven planning techniques of activity precedence networks
and critical path management. An activity precedence network is
a flow diagram of sequenced activities based upon the priority or
“precedence” of completirig one or more activities before starting
another activity. The critical path is the longest sequence of work

activities in a precedence network from project initiation to

completion.

7. Collateral Cost

Collateral costs are neither activity-dependent nor period-
dependent costs. They include items such as engineering, energy,
licenses, permits, and taxes, etc. These items are identical in both

types of plants, although specific cost values will differ.

8. Contingency

Contingency as described more completely later in this testimony,
is a cost allowance for field-related problems that are likely to

occur. These problems include tool and equipment breakdown,

Thomas S. LaGuardia-14
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late deliveries of supplies and equipment, and adverse weather.
These field problems occur in both nuclear and fossil plant

dismantling, although the specific allowances differ in each case.

9. Field Experience

The field experience in both nuclear and fossil plant dismantling for
clean equipment is essentially identical. Heavy lifts of components
weighing 50 to 450 tons are common in both plant types, and the
planning and implementation activities are virtually identical.

In summary, the nuclear plant decommissioning experience is

directly applicable to fossil plant dismantling.

Q16. How Does This Estimating Process Differ From Construction Estimating?

(a)

There is very little difference in the elements of cost between fossil
plant dismantling and construction. Both activities must account for
labor, materials, equipment, services and collateral costs (as defined
earlier}). The activities related to construction are similar to those for
dismantling. Specifically, construction activities such as rigging
components into position and welding conneéting piping are
comparable to dismantling activities such as cutting connecting
piping and rigging components out of the structures. In the case of

construction however, the pipe welds must be inspected by non-

Thomas S. LaGuardia-15
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destructive methods (such as X-Ray examination), and cut out and
re-welded if flaws in the weld are identified. This re-work causes
schedule delays and incurs additional expense. In the case of
dismantling, the pipe need only be -cut once. Problems in
dismantling occur when plant drawings and specifications do not
properly reflect the plant as constructed. This occurs when
changes to the plant are made that have not been recorded on the
as-built drawings. This can result in additional dismantling costs.
However, in general dismantling estimating is comparable to

construction cost estimating.

Please Describe The Document Which Has Been Marked For ldentification

As Petitioner’s Exhibit TSL-1.

(a) Petitioner's Exhibit TSL-1 is a copy of the dismantling study report

relating to the IPL power plants prepared by TLG.

Was The Dismantling Study Prepared Under Your Direction And

Supervision?

{a} Yes. | developed the basic methodology used at TLG to estimate
the costs to dismantle fossil-fueled power plants. | trained my

engineering and estimating staff in this methodology.

Thomas 5. LaGuardia-16
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1 With respect to the estimates prepared for IPL, | personally
o 2 inspected each of the power stations with the TLG staff assigned to
3 this project. This included an inspection of the boilers, turbine-
4 generators, condensate and feedwater systems, and the fuel
" 5 handling and pollution control systems. The purpose of these
6 inspections was to familiarize myself and the TLG staff with the site-
» 7 specific features of each unit so that the drawings and
8 | specifications used in the estimate would be better understood at
9 the engineering offices of TLG. During the preparation of the cost
" 10 estimate details, | provided guidance and interpretation to the TLG
11 staff on how to estimate specific areas of the units. | reviewed the
» 12 results of each plant cost estimate to ensure the results were
13 reasonable and representative of the features of each unit. Finally, |
14 supervised the preparation of the report summarizing the results of
L
15 the estimate.
16
p 17 Q19. What Is The Purpose Of The Study?
18
19 (a) The purpose was to estimate the cost of dismantling the power‘
i 20 stations in constant 1993 dollars so that this information could be
21 provided to Deloitte & Touche for use in its depreciation study.
» 22

Thomas S. LaGuardia-17
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Q20. What Procedures Were Used For The Dismantling Studies?

(a)

The studies were developed using the detailed engineering
drawings, together with plant description and physical inventory
documents. These drawings and documents were used to identify
the general arrangement of each facility and to determine estimates
of building concrete volurnes, steel quantities, numbers and size of

components and degree of site restoration required.

Selected reference boiler units were chosen to characterize all
station boilers. The remainder of the site was characterized for
each station. The combination of the number of each type of boiler
plus the inventory of the remainder of the site provides a complete

inventory of the station,

The TLG staff made site inspections of each plant. The on-site
inspections included investigation of the access to remove
components, and movement of heavy equipment (cranes, forklifts,

front-end loaders) close to the structure for demolition and removal

work.

Dismantling is a labor-intensive program. Representative labor rates

for the state in which the plant is located and each craft or salaried

Thomas S. LaGuardia-18
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work group are essentia! for development of a meaningful site-
specific dismantling cost estimate. The TLG study used typical craft
labor rates and utility salary data for the area provided by Mr. Max
Califar, Vice President Human Resources. for IPL.. | consider the use
of such labor cost information reliable and appropriate for the

purposes of the dismantling study.

Q21. What Methodology Was Used To Prepare The Cost Estimate?

(a)

The methodology used to develop the cost estimate followed the
basic approach presented in the AIF/NESP-036 study report,
“Guidelines for Producing Commercial Nuclear Power Plant
Decommissioning Cost Estimates,” the USDOE “Decommissioning
Handbook” and American Association of Cost Estimators paper “A
Methodology for Determining the Cost of Dismantling Fossil-Fueled
Electric Power Plants.” Obviously, nuclear power plant concerns
are not necessary for fossil power plants and, therefore, none were
included in the study. However, the basic methodology which is
widely accepted by the electric power industry and regulatory
commissions throughout the United States is applicable for fossil

plants as well.

Thomas S. LaGuardia-19
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Q22. How Was This Methodology Applied To The IPL Plants?

(a)

The aforementioned references use a unit cost factor method for
estimating decommissioning activity costs to standardize the
estimating calculations. Unit cost factors for activities such as
concrete removal ($/cu yd), steel removal ($/ton), and cutting costs
($/in} were developed from the labor information provided.
Consumable material and equipment rental costs {crane and truck
rental, operating costs for heavy equipment, torch cutting gas
consumption, etc.) was taken in large part from R.S. Means,
“Building Construction Cost Data 1893.” The activity-dependent
cost for removal, shipping and disposal were estimated using the
item quantity (cu yds, tons, inches, etc.) developed from plant
drawings and inventory documents. The activity duration critical
path derived from such key activities as boiler removal, turbine
removal etc., was used t0 determine the total dismantling program

schedule.

The program schedule is used to determine the period-dependent
costs such as program management, administration, field
engineering, equipment rental, and security. The salary and hourly

rates are typical for personnel associated with period-dependent

costs.

Thomas 5. LaGuardia-20
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In addition, collateral costs were included for heavy equipment
rental or purchase, safety equipment and supplies, energy costs,

permits, taxes, and insurance.

The activity-dependent, period-dependent, and collateral costs were
added to develop the total dismantling costs. An average 15.6%
contingency was added to allow for the effect of unpredictable
program problems on costs. Such a contingency is appropriate for a
project of this size and type. The total dismantling costs plus
contingency, less scrap credit provides the total project cost. One
of the primary objectives of every dismantling program is to protect
public health and safety. The cost estimate for the dismantling
activities includes the necessary planning, engineering and

implementation to provide this protection to the public.

Q23. For Purposes Of The Estimate, When Did You Assume The Units At Each

Site Would Be Dismantled?

{a)

We assumed dismantling of each unit would occur upon retirement
of the last unit at each site. This approach is reasonable because it
would be more difficult and costly to protect the operating units
from potential damage when demolishing the retired units.

Moreover, the dismantling staff and crew would only have to

Thomas S. LaGuardia-21
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mobilize and demobilize once for the site instead of each time a unit
is retired. Using the same staff and crew would take maximum

advantage of the lessons learned as the units are dismantled in

sequence,

Q24. How Was Scrap Or Salvage Credit Included In the Overall Estimate?

(a)

Credit for carbon steel, stainless steel and copper scrap was

included in the overall estimate based on current published scrap

values.

No credit was included for salvage of any components, as these
components will be of an obsolete design by the time these plants
are dismantled. The labor cost to recover potentially salvageable
materials (valves, pumps, motors, etc.}), and to store, prbtect,
package and ship them is not warranted. These materials were

considered as scrap.

Q25. Piease Describe The Process Of Dismantling A Fossil Power Plant And

How That Process Was Reflected In The IPL Study.

{a)

Approximately three months prior to final shutdown, engineering

and planning would begin on the preparation of the Dismantling |

Thomas S. LaGuardia-22
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Engineering Plan (Plan) and Environmental Report (ER}). The Plan
describes the status of the facility at shutdown, work to be
accomplished, safety analyses associated with each of the major
activities, general procedures and sequence to he followed, and final
site condition upon completion of all work. Similarly, the ER would
evaluate environmental effects to workers and the public, and waste
generation effects on the site and environment. These documents
would be submitted to the Environmental Protection Agency and
other applicable regulatory agencies for review and approval, and
authorization to proceed.

The sequence of work would be as follows:

Period 1 - Site Preparations - would begin upon shutdown of the
facility, and would involve site preparations to initiate dismantling.

All fuel is assumed to have been burned prior to shutdown.

Period 2 - Dismantling Operations - would begin upon receipt of
approval of all regulatory agencies. This phase of the work involves
the removal of all components of the boiler, air quality treatment
systems [(electrostatic precipitators, flue gas desulfurization
systems, etc.), fuel handling systems (coal conveyors, crushers, oil
storage tanks, etc.), the turbine-generator, condensate and

feedwater systems. In general, the boiler will be dismantled in a

Thomas S. LaGuardia-23
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bottoms-up mode, whereby the lower sections of the boilers will be
cut at grade level, and remaining upper sections lowered to grade or
scaffolding erected to cut the upper sections of the boiler furnace.
This method of dismantling is necessary for the top-hung type of

boiler that is supported from the steel structure.

Care must be taken to ensure sections are removed uniformly from
the bottom to avoid any unbalanced load on the steel structure that

may cause it to become unstable.

IPL has conducted a selective asbestos removal program at each of
its fossil-fueled power plants. Accessible friable asbestos insulation
will be removed by the IPL. operating plant staff as it is encountered
during routine maintenance activities. Non-friable, inaccessible
asbestos will remain until the units are retired. The TLG study did
not account for the cost for removal of asbestos during the selective
removal program. The TLG study does include the cost of the
residual asbestos removal as part of the dismantling work.
Estimates provided by the IPL plant staff indicate that the
Petersburg Unit 1 components contain asbestos insulation in
systems in amounts ranging from 80% to 100%. Unit 2
components have much lower levels of asbestos insulation

(approximately 25%). Units 3 and 4 have no asbestos. The Stout

Thomas 5. LaGuardia-24
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Units 1-6 have varying percentages of asbestos on components
ranging from 10% to 100%. Stout Unit 7 has no asbestos.
Pritchard Units 1-6 have varying levels of asbestos ranging from
30% to 80%. The TLG dismantling cost estimates include the
removal and disposal of these levels of asbestos insulation.

Steel structures used to support the boiler and turbine-generator
components will be dismantled by controlled demolition (by lowering
sections to grade by cranes} to prevent injury to workers on lower
floors. The steel structures will be dismantied from the top down,

essentially reversing the construction sequence.

Concrete structures such as boiler foundations, floors, turbine-
generator pedestals and support buildings will be demolished by
conventional wrecking methods. These may include the use of
wrecking balls, pneumatically-operated rams on a backhoe, or

controlled blasting.

Period 3 - Site Restoration - would involve the re-grading of all areas

that were disturbed by the dismantling process. All structures will
be removed to three feet below grade to permit re-vegetation of the
site, or to eliminate at-grade hazards. Clean rubble would be used
on site for fill and additional soil would be used to cover each

subgrade structure. The site would be graded.

Thomas S. LaGuardia-25
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Q26. Is it Possible That Future Changes In Technology And Regulation Could

Affect The Dismantling Costs?

(a)

Yes. The TLG cost estimate prepared for these plants is based_on
state-of-the-art technology. No provision is made to adjust for cost
changes associated with changes in technology and regulations. It
is my recommendation that IPL thoroughly review these estimates
periodically and revise them, if necessary, to account for cost
increases or decreases as influenced by future technology and
regulations. It is my understanding that IPL intends to follow my

recommendation.

Q27. What Is The Basis For The 15.6% Contingency?

(a)

The purpose of the contingency is to allow for the costs of high
probability program problems, where the occurrence, duration, and
severity cannot be accurately predicted and have not been included
in the basic estimate. The inclusion of contingency in cost
estimation for both construction and dismantling is well accepted.
The American Association of Cost Engineers (AACE) (in their Cost

Engineers Notebook)} defines contingency as follows:

Thomas S. LaGuardia-26
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specific provision for

unforeseeable elements of cost within the
defined project scope; particularly important
where previous experience relating estimates
and actual costs has shown that unforeseeable
events which will increase costs are likely to

occur.

Past dismantling and decommissioning experience has shown that

these problems are likely to occur and may have a cumulative

impact.

Fossil-fueled and nuclear power plants share some of the same

potential problems leading to the need for contingency in cost

estimates. These problem areas include:

Schedule slippages -

Weather delays -

Labor strikes -

Workers injuries -

Material shipping -

Equipment breakdowns -

leading to crew covertime payments
and/or project extensions

loss of productivity, overtime,
slippages

loss of productivity, slippages

production interruptions, additional
safety training, workers compensation
claims, possible increased insurance
premiums

rescheduling of activities,
inefficiencies in production, out-of-
scope backcharges from
subcontractors

rescheduling of activities,
inefficiencies in production, out-of-

Thomas S. LaGuardia-27
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scope backcharges from
subcontractors

Regulatory inspections - insurance inspectors, Occupational
Safety and Health Act (OSHA)
inspectors, federal and state EPA
inspectors, state building inspectors

Hazardous materials - special handling requirements beyond
planned requirements

Nuclear power plants additionally have to deal with the special

handling requirements of radioactive materials for decontamination,

removal, packaging, shipping and disposal. A more extensive

discussion of nuclear contingency is included in the AIF/NESP-036

Guidelines Study {Chapter 13) referred to earlier.

In that study, individual contingencies ranged from 10% to 75%,
depending on the degree of difficulty judged to be appropriate from
our actual decommissioning experience. The overall contingency,
when applied to the appropriate components of nuclear plant
decommissioning costs, results in an average contingency of up to

25%.

For fossil plant dismantling, the absence of radiocactive materials and
their attendant potential problems simplifies the dismantling process.

Individual activity contingency estimates for fossil-fueled power

Thomas S. LaGuardia-28
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plants amount to an overall average of approximately 15%

contingency.

Independent of our preparation of this estimate for IPL, R.S. Means,
“Building Construction Cost Data 1993,” suggests that a 15%
contingency factor for conventional construction be used. This is

consistent with the TLG recommendation.

Q28. How Does the 15.6% Factor You Used Compare To Contingency Factors

Adopted By Regulatory Commissions For Nuclear Plant

Decommissioning?

(a)

As | discussed earlier, the nuclear contingency is generally 25%.
The Federal Energy Regulatory Commission {(FERC) adopted a 25%
contingency for nuclear power plant decommissioning as
reasonable, following the ruling of Judge Liebman in the Middle
South Energy/Grand Gulf Case (Docket ER82-616), decision issued
February 3, 1984. Numerous state public utility commissions have
adopted a 25% contingency for nuclear plant decommissioning, as
evidenced by an American Gas Association-Edison Electric Institute
Depreciation Committee Survey, which showed that at least 21 of
32 utility survey respondents had included a 25% contingency in

their estimates. The survey also showed that of the 15 utilities who

Thomas S. LaGuardia-29
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filed rate cases, 11 had approval to use the 25% contingency for

their plant decommissioning studies.

Q29. What Is the Feasibility Of The Dismantling Premise?

(a)

There is extensive experience in the United States and in other
countries for the complete dismantling of fossil power plants and
related industrial facilities. This experience includes the dismantling
of chemical refineries, steel mills, and nuclear power plants (with
their associated non-nuclear turbine-generator portions).  This
directly related experience shows that the IPL plants can be

completely dismantled safely.

Q30. Are There Any Regulations Or Codes Applicable To Dismantling?

{a}

Yes. The Building Officials & Code Administrators (BOCA) National
Building Code widely adopted by most states, including Indiana,
requires that retired structures may not be left in an unsafe

condition. Specifically, Section 120.1, “Right to Deem Unsafe,”

states:

All buildings or structures that are or hereafter
shall become unsafe, unsanitary or deficient in
adequate means of egress facilities, or which

Thomas S. LaGuardia-30
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constitute a fire hazard, or are otherwise
dangerous to human life or the public welfare, or
which involve illegal or improper use, occupancy
or maintenance, shall be deemed unsafe buildings
or structures. All_unsafe structures shall be
taken down and removed or made safe and

secure, as the code official deems necessary and
as provided for in_this section. A vacant

building, unguarded or open at door or window
shall be deemed a fire hazard and unsafe within
the meaning of this code.

(Emphasis Added)

A retired power plant fits this definition of an unsafe structure which

must be taken down and removed or made safe and secure.

Why Is Dismantling After A Power Plant Is Taken Out Of Service The

Appropriate Alternative?

(a) Guarding retired power plants indefinitely is costly, requiring either a
full-time guard force, or intrusion detection devices and alarms to
local law enforcement agencies, and general building maintenance
to maintain the structures in a safe condition. Furthermore, prompt
dismantling of retired power plants makes the site available for

alternative uses at the earliest possible time.

Thomas S. LaGuardia-31
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Q32. Have You Estimated The Costs Of Guarding And Maintaining These

Power Plants For An Extended Period, As An Alternative To Dismantling

Them?

(a)

Yes. Using relatively straight-forward and reasonable assumptions,
the total costs for security and maintenance for each unit over the
storage period is clearly not cost-effective. As shown in Petitioner’s

Exhibit TSL-2, which was prepared by me, the annual security and

maintenance costs are estimated to be $523,000. For an indefinite
storage period of 1000 years, the cost per plant site would be
$523.0 million. If the storage period were as short as 100 years,
the cost would be $52.30 million. This latter cost is greater than
either the Pritchard or Stout plant dismantling cost, and almost as
great as the Petersburg Plant dismantling cost. At the end of the
storage period, IPL would still have to dismantle these units at
additional cost. Accordingly, there is no benefit to postpone the

dismantling of these plants.

Q33. Is Reuse Of The Site For A Power Plant A Potential Use?

(a)

Yes.

Thomas S. LaGuardia-32
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Q34. If The Site Could Be Reused, Why Couldn’t The Power Plant

Components Be Reused In Repowering?

(a)

The designs of new generation power plants are not likely to use the
same size and configuration of components, nor require the same
type of building enclosures. Optimum facility design will be sized to
match the megawatt size of a replacement power plant, if any,
either larger or smaller. For example, new combustion turbine-
generators are modular, self-contained units that don’t need a
building enclosure. Combined cycle units may require larger turbine
buildings to enclose the waste heat steam generators which supply
steam to the turbine. The cost to renovate older buildings and bring
them to current safety code standards, combined with the less-than-
optimum facility design makes reuse of the existing buildings an
unlikely scenario. Furthermore, the existing components are likely
to be of an obsolete design, more costly to operate and maintain
and may not be compatible with new instrumentation and control

systems.

Q35. Based On The TLG Study, What Do You Believe Are The Dismantling

Costs Of The IPL Plants You Studied, In 1993 Dollars?

(a)

| believe the dismantling costs are as follows:

Thomas S. LaGuardia-33
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COST SUMMARY*
H.T. PritchardE.W. Stout Petersburg

Base Dismantling $31,854,839 $43,244,432 $72,421,503
Cost ’
Contingency 5,080,376 6,763,829 11,020,095
Cost Subtotal 36,935,216 50,008,271 83,441,599
Scrap Credit {(10,872,095) (17,474,367) {19,833,992)
Total Project Cost $26,063,121 $32,533,904 $63,607,606
Project Duration 32.06 33.64 57.57
(months)

*Columns may not total due to rounding.

Thomas S. LaGuardia-34
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Q36. Why Does The Petersburg Station Cost More And Require A Longer

Overall Project Duration Than The Pritchard Or Stout Station?

(a)

The overall generating capacity {(and therefore, size) of the Stout
Station is twice as large as Pritchard, and Petersburg is twice as
large as Stout. Accordingly, the cost to dismantle Petersburg is
greater than that of Stout or Pritchard. Furthermore, the equipment
inventory of Petersburg was substantially larger than Stout or
Pritchard because Petersburg is a more recent design. As such, the
overall duration to remove this larger inventory is greater than Stout

or Pritchard.

Q37. Does This Conclude Your Prepared Direct Testimony?

(a)

Yes.

Thomas S. LaGuardia-35
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EXHIBIT TSL-1

COST ESTIMATES
FOR DISMANTLING THE
H.T. PRITCHARD, EW. STOUT & PETERSBURG
GENERATING STATIONS

Prepared For

INDIANAPOLIS POWER & LIGHT COMPANY
Indianapolis, IN

October, 1994

TLG SERVICES, INC.
Bridgewater, Connecticut 06752



»

&

Indianapolis Power & Light Co.
Dismantling Cost Estimate

TABLE OF CONTENTS

Section

1.0

2.0

3.0

4.0

5.0
6.0
7.0

8.0

TABLE OF CONTENTS
EXECUTIVE SUMMARY

INTRODUCTION

1.1 Objective of Study

1.2 Site Descriptions

1.3 General Approach

1.4 Regulatory Guidelines and Criteria

DISMANTLING OPERATIONS

2.1 Project Organization

2.2 Dismantling Program
2.2.1 Period 1 - Engineering & Planning
2.2.2 Period 2 - Dismantling Operations
2.2.3 Period 3 - Site Restoration

2.3 Special Equipment

COST ESTIMATE

3.1 Basis of Estimate

3.2 Methodology

3.3 Assumptions

3.4 Cost Estimate Summary

SCHEDULE ESTIMATE

4.1 Schedule Estimate Assumptions
4.2 Project Schedule

WASTE MANAGEMENT

SCRAP VALUE

RESULTS

REFERENCES

Cause Nos. 44576/44602
Attachment ETR-5
Page 41 of 236

EXHIBIT TSI-1
Page i

iv

1

)..a.;._.\;_ap_a}_a
[} 1]
L N

3

€

0000 O b bt ok s

CADOOC.OCOOJ
CN O DD bt et



-

#

E i

Cause Nos. 44576/44602
Attachment ETR-5

Page 42 of 236
Indianapolis Power & Light Co. EXHIBIT TSL-1
Dismantling Cost Estimate Page ii
TABLE OF CONTENTS
(Continued)
Tables
1.1 Station Dismantling Cost & Schedule Summary 1-3
1.2 Steam Production Station Capacity Ratings 1-8
3.1 H.T. Pritchard Station Cost. Summary by Plant Type 3-7
3.2 E.W. Stout Station Cost Summary by Plant Type 3-8
3.3 Petersburg Station Cost Summary by Plant Type 3-9
6.1 Estimated Scrap Quantities 6-1
7.1 Summary of H.T. Pritchard Station Dismantling Costs 7-2
7.2 Summary of E'W. Stout Station Dismantling Costs 7-3
7.3 Summary of Petersburg Station Dismantling Costs 7-4
Figures
1.1 H.T. Pritchard Generating Station 1-4
1.2 E.W. Stout Generating Station 1-5
1.3 Petersburg Generating Station 1-6
2.1a Dismantling Project Organization (Utility Staff) 2-2
2.1b Dismantling Project Organization (DOC Staff) 2-3
4.1 Dismantling Activity Schedule for H.T. Pritchard 4-3
4.2 Dismantling Activity Schedule for E.W. Stout 4-4
4.3 Dismantling Activity Schedule for Petersburg 4-5
4.4 Dismantling Timeline for H.T. Pritchard 4-6
4.5 Dismantling Timeline for EW, Stout 4-7
4.6 Dismantling Timeline for Petersburg 4-8
Appendices
A Listing of Nonessential Systems
B Listing of Essential Systems
C Unit Cost Factor Development
D Unit Cost Factor Listing
E Unit Cost Factor Bases
F Detailed Cost Tables -
H.T. Pritchard Generating Station
G Detailed Cost Tables -

E.W. Stout Generating Station



o

»

&

Ww»

Indianapolis Power & Light Co.

Dismantling Cost Estimate
TABLE OF CONTENTS
(Continued)
H Detailed Cost Tables -
Petersburg Generating Station
1 Description of Schedule Tasks Listed

in Figures 4.1, 4.2 and 4.3

Cause Nos. 44576/44602
Attachment ETR-5
Page 43 of 236

EXHIBIT TSL-1

Page iii



-

E

¥

Cause Nos. 44576/44602
Attachment ETR-5
Page 44 of 236

Indianapolis Power & Light Co. EXHIBIT TSL-1
Dismantling Cost Estimate Page iv
EXECUTIVE SUMMARY

This report presents a summary of the estimated costs for the total dismantling of
the H.T. Pritchard, E.W. Stout and Petersburg Generating Stations. These plants are
owned and operated by Indianapolis Power & Light Company (IP&L). The stations
are located in Martinsville, IN, Indianapolis, IN and Petersburg, IN, respectively.

The estimates include the cost of dismantling the turbine generators, fuel handling
systems, air quality control systems and removal of all plant equipment. At the end
of the dismantling activities, the plant sites will be in a condition such that the land
will be available for alternative use.

This study provides the costs to dismantle each site under current regulatory
requirements and using available technology. Total dismantling of all existing site
structures is assumed. Total dismantling relieves the owner of the liabilities
associated with leaving behind partially dismantled, potentially unsafe structures.
Partial dismantling is not considered in this study. Partial removal of components
and structures tends to make the overall process of dismantling more costly, with
additional burdens of maintenance and security.

The study assumes dismantling is initiated immediately after final station shutdown.
Delaying station dismantling for several years after shutdown can significantly
increase the total dismantling cost. In a delayed dismantling mode, the utility
continues to incur the cost of manning and maintaining the site in a protective
storage state. In addition, at the end of the dormancy period the station must
reactivate those systems necessary to support decommissioning operations and/or
procure replacement services. Refurbishment activities could involve requalifying the
cranes and other lifting devices, and reactivating electrical, lighting, air handling and
other service systems. One of the biggest drawbacks to a delaved dismantling is the
unavailability, at the time of final dismantling, of station operations personnel, whose
knowledge of the station is invaluable in supporting and assisting decommaissioning
operations. Without personnel familiar with station operations, the dismantling
program may incur additional costs as it compensates for engineering and planning
developed from an incomplete data base.

The total costs, in 1993 dollars, are estimated to be $26,063,121, $32,533,904 and
$63,607,606 for Pritchard, Stout and Petersburg, respectively.

The cost of dismantling of the boilers from bottom to top and the boiler structures
from top to bottom are estimated using the unit cost factor method. TLG and IP&L
used estimated quantities and volumes of the equipment and raterial to be removed
during dismantling based on drawings and inventory documents. Unit cost factors
were then applied to estimate activity-dependent costs. The period-dependent costs
were then determined from a critical path schedule based on the removal activities.
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The cost study includes removal and disposal of hazardous as well as non-hazardous
waste materials including asbestos, fuel oils and non-PCB equipment oils.

Contingency was included in the estimate to address unforeseeable events that occur
in a project of this nature. The contingency analysis, prepared on a line-item basis,
is necessary to ensure the estimates reflect conditions likely to be encountered during

dismantling.

In addition to estimated dismantling costs, the report includes estimated scrap
quantities for each station.

The cost estimates for total dismantling, presented in 1993 dollars and including
appropriate contingency, are summarized in Table 1.1. Detailed costs are discussed
in Section 3. The anticipated project schedules are presented in Section 4.
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1.1

1.2

1.0 INTRODUCTION

OBJECTIVE OF STUDY

The objective of this study is to present an estimate of the manpower,
schedule, constant dollar costs and scrap credit for the total dismantling of the
Pritchard, Stout and Petersburg fossil power stations at the end of their useful

lives.

The study is not a detailed engineering document, but a cost estimate prepared
in advance of the detailed engineering preparations which will be necessary to
carry out the dismantling activities. The costs estimated in this study should
be considered in light of this qualification.

The study recognizes that individual units at each site are retired at different
times. However, it is assumed that dismantling of a given site will not occur
until the last unit at that site is retired. The transition costs for security and
maintenance on the units retired prior to final dismantling are not included in
the study. Such costs are assumed to be an operational rather than a
dismantling expense.

SITE DESCRIPTIONS

The H.T. Pritchard Station, shown in Figure 1.1, is a nominal 364 Mwe six-
unit coal/oil-fired power plant located approximately 30 miles south of
Indianapolis in Martinsville, IN. There is also a 2.75 Mw diesel generator at
Unit 1. The original construction of the plant began in 1947 for Units 1 and
2. The power plant underwent major expansions to add Unit 3 in 1951, Units
4 and 5 in 1953 and Unit 6 in 1956. In 1989, an S0, injection system was
installed on the roof of Unit 3. The buildings are primarily brick and
reinforced concrete construction. For purposes of this study, it was assumed
that the Pritchard Station would be retired in 2016.

The E.W. Stout Generating Station, shown in Figure 1.2, is a nominal 778
Mwe seven-unit coal/oil-fired power plant located in Indianapolis, IN. There
is also a 2.75 Mw diesel generator at Unit 1, and Units 1, 2 and 3 each have
a 20.0 Mw gas turbine for emergency use or to help meet peak demands.
(Note: 80.0 Mw gas turbines are planned for installation at Units 4 and 5.

These units are not included in this study.) The initial Units 1 & 2 structures
were built in 1929. Unit 3 was added in 1941 with Unit 4 following in 1947.
In 1958 Unit 5 was added with Unit 6 following in 1961. Unit 7, the largest
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unit, was added in 1973. Units 1-4 are brick buildings with reinforced concrete
construction. The original roofing of built-up asbestos has been removed and
replaced over the years with standard asphalt and/or rubber membrane

i roofing. Units 5 and 6 are generally brick and metal wall construction with
metal siding. Their original asbestos built-up roofing has also been replaced.
Unit 7 is a metal building with gravel roofing. Units 1 and 2 were retired in
1987. For purposes of this study, it was assumed that the Stout Station would
be retired in 2021.
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TABLE 1.1
STATION DISMANTLING
COST AND SCHEDULE SUMMARY
(Note: Columns may not total due to rounding)
Pritchard Stout Petersburg

Dismantling Activity Cost $21,213,970 $32,454,555 $50,210,288
Period-Dependent Cost  $10,640,869 $10,789,887 $22.211,215
Subtotal $31,854,840 $43,244,442 $72,421,503
Contingency $ 5,080,376 $ 6,763,829 $11,020,095
Cost Subtotal $36,935,216 $50,008,271 $83,441,599
Scrap Credit ($10.872.095) ($17,474.367) ($19.833.992)
‘Total Project Cost $26,063,121 $32,533,904 $63,607,606
Project Duration (Months)

Period 1 9.00 9.00 9.04

Period 2 21.88 21.45 47.38

Period 3 1.18 38.19 1.15
Total Duration 32.06 33.64 57.57

The Petersburg Generating Station is a nominal 1713 MWe four-unit coal-fired
power plant located in Petersburg, IN. In addition, 2.75 Mw diesel generators
are installed at Units 1, 2 and 3. The initial Unit 1 structure was completed
in 1967, with Unit 2 completed in 1969, Unit 3 completed in 1977, and Unit
4 completed in 1986. Units 1 and 2 are uninsulated metal buildings with
built-up roofing. Unit 3 is an uninsulated metal building with tar roofing and
a small microwave penthouse. Unit 4 is an uninsulated metal building with
a metal roof. For purposes of this study, it was assumed that the Petersburg
station would be retired in 2029.
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FIGURE 1.1
H.T. PRITCHARD GENERATING STATION
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FIGURE 1.2
EW. STOUT GENERATING STATION
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1.3 GENERAL APPROACH

The cost estimate was prepared on an item-by-item basis using unit cost
factors developed for each cost item from prior dismantling experience or
related similar experience. The costs for project management staffing,
equipment and consumables, and other collateral costs were estimated on a
period-dependent basis (i.e., the magnitude of the expense depends on the
duration of the project). Credit for scrap was included to offset the costs of
dismantling. Contingency was included to account for unpredictable project
events.

The estimates include the costs to dismantle all systems and structures on the
sites to 3' below grade, and limited restoration allowing the sites to be released
for subsequent alternative re-use. The cost estimates developed reflect
demolition by controlled/engineered dismantling rather than a "wrecking ball"
approach. Concerns for worker safety reinforces the need for controlled
dismantling. Accordingly, all large components were assumed lowered to
grade.

The boilers are generally dismantled from the bottom upward, and the boiler
steel support structures dismantled from the top downward. The turbine
generators, condensate and feedwater systems and the concrete structures will
be removed by disassembly and segmentation where necessary.

Limited landscaping includes site contouring and seeding for drainage control.
At the end of dismantling activities the plant site will be in a condition such
that the land will be available for alternative re-use.

Because of the similarity between several units, a total of eight boilers were
characterized in detail, and their inventories applied to other, similarly sized
units. The remainder of the site was characterized for each station. The
combination of the number of similarly sized boilers times the inventory of the
corresponding characterized boiler plus the inventory of the remainder of the
site provides a complete estimate of the inventory of each station. Table 1.2
delineates the individual unit type and nominal capacity rating at each station.
Also specified is the reference plart used as a basis for determining the boiler
inventory for each unit.
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Station

H.T. Pritchard
(Martinsville, IN)

TOTAL

E.W. Stout
(Indianapolis, IN)

TOTAL

Petersburg
(Petersburg, IN)

TOTAL

TABLE 1.2 .
STEAM PRODUCTION STATION CAPACITY RATINGS
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Nominal Reference
Unit Capacity  Plant Used for
No. Type _(Mwe) Boiler Inventory
1 01l 44.00 Pritchard Unit 1
2 Oil 44.00 Pritchard Unit 1
3 Coal 44.00 Pritchard Unit 1
4 Coal 66.00 Pritchard Unit 4
5 Coal 66.00 Pritchard Unit 4
6 Coal 100.00 Pritchard Unit 6
364.00 MWe
1 Oil 36.75 Stout Unit 1
2 0Oil 36.75 Stout Unit 1
3 01l 37.50 Stout Unit 3
4 Oil 37.50 Stout Unit 3
5 Coal 100.00 Pritchard Unit 6
6 Coal 100.00 Pritchard Unit 6
7 Coal 429.35 Stout Unit 7
777.85 MWe
1 Coal 220.00 Petersburg Unit 1
2 Coal 429.68 Stout Unit 7
3 Coal 6531.52 Petersburg Unit 3
4 Coal 531.52 Petersburg Unit 3
1712.72 Mwe



.

w

o

.K

E

-

o

Cause Nos. 44576/44602
Attachment ETR-5
Page 54 of 236

Indianapolis Power & Light Co. EXHIBIT TSL-1
Dismantling Cost Estimate Page 1-9

1.4

The boilers are top hung units supported by a structural steel building.
Furnace design is of the welded waterwall tube type, with oil/coal burners
mounted in the front and rear walls. The superheater, reheater and
economizer are of the pendant design, supported from the roof structural steel.
The air quality control system at each site consists of an electrostatic
precipitator to remove fly ash from the boilercombustion gases. In addition to
the electrostatic precipitator, the Petersburg Station operates with a flue gas
desulfurization (FGD) system on 1Jnits 3 and 4 to remove sulfur dioxide from
the combustion gases.

REGULATORY GUIDELINES AND CRITERIA

The White River supplies circulating water for the three generating stations.
The U.S. Army Corps of Engineers (ACE) regulations apply to the intake,
discharge, lime and coal handling structures at the river. To comply with ACE
requirements, the concrete structures should be completely removed, and the
river shoreline returned to its natural contour. However, concrete dams and
river structures have raised water levels up river by as much as seven feet,
while lowering down river water levels by similar amounts. IP&L has
determined that removal of the dams could have substantial impacts to the
environment. Therefore, at IP&L's direction the study assumes such
structures will be left in place and be subject to yearly monitoring to ensure
their structural integrity.

All ash disposal sites will be closed by IP&L in accordance with closure plans
approved by the State agencies. In accordance with the Indiana Department
of Environmental Management (IDEM), closure and post closure plans are
required to be updated each year. IP&L has prepared and filed two plans with
IDEM: a 10-year plan and a 30-year plan (Ref. 6). The 30-year plan will
supersede the 10-year plan, starting in 1994. Accordingly the 30-year plan was
used as a basis for developing applicable costs in this dismantling study.

These regulations are a summary of those currently required during the actual
dismantling process, the plant would have to meet all applicable State and
Federal requirements that exist at that time. '
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2.0 DISMANTLING OPERATIONS

The cost estimates provided are based on total dismantling of each station after the
final unit at each station has been retired. The following sections describe the Project
Organization, basic activities and special equipment necessary for accomplishing the
dismantling operations.

2.1

2.2

PROJECT ORGANIZATION

For the purposes of this study each station was assumed to be managed by an
IP&L Project Director who will have the authority for dismantling the
appropriate station and will direct the project as required. A Demolition
Operations Contractor (DOC) who is experienced in dismantling similar
facilities will be the prime contractor for the dismantling. The DOC Project
Manager will report to the IP&L Project Director. The DOC Progject Manager
will supervise the day-to-day dismantling of the plant to ensure it is completed
in an expeditious and safe manner. The DOC staff will be under the
supervision of the DOC Project Manager. Figures 2.1 (a) and (b) outline the
project organization.

DISMANTLING PROGRAM

A dismantling program is characterized by three distinct Periods: Period 1 -
Engineering and Planning; Period 2 - Dismantling Operations; and Period 3 -
Site Restoration. This section surnmarizes the activities accomplished under
each period of the program. The activities are similar for each site.

Although detailed procedures for each activity required are not provided, and
actual sequences of work may differ from that presented herein, these activity
descriptions provide a basis for the detailed engineering, planning and
scheduling at the time of dismantling.
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FIGURE 2.1 (a)

DISMANTLING PROJECT ORGANIZATION
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* Refer to Figure 2.1 (b)
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FIGURE 2.1 (b)

DISMANTLING PROJECT ORGANIZATION
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2.2.1 Period 1 - Engineering and Planning

Preliminary Planning/Preparation:

A preliminary planning phase of the program begins once IP&L has
determined that a station has reached the end of its useful life and
should be dismantled. During this phase, IP&L assembles the IP&L
dismantling management organization and accomplishes those site
preparation activities necessary to provide a smooth transition from
plant operations to site dismantling. Costs incurred during this
preliminary phase of the program are included in the dismantling costs
presented in this study.

IP&L prepares the stations for dismantling by performing the following
activities:

1. Remove temporary buildings and personal property;

2. Incinerate (within boiler) any coal in active or inactive storage
areas;

3. Burn any remaining fuel oil in storage tanks;

4, Install environmentsl monitoring equipment;

5. Obtain appropriate permits for disposal of hazardous and toxic
materials;

6. Empty coal silos;

7. Dewater ash ponds;

‘8. Drain acid and caustic tanks;

9. Empty all electrostatic precipitators and fly ash silos of fly ash;
10. Empty limestone stockpiles/reserves;

11. Empty the FGD system of all fly ash/limestone;
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12.  Return all nitrogen and other gas storage cylinders to suppliers;
13.  Drain and dry all water retention lagoons;

14. Drain slurry thickeners and remove and dispose of slurry; and
15.  Select Demolition Operations Contractor (DOC).

Once IP&L has selected the DOC, the detailed engineering and planning
can begin.

Detailed Engineering and Planning:

Detailed Engineering and Planning activities begin once IP&L has
selected a DOC to manage and direct the dismantling program. Such
activitiesinclude preparaticn of activity specifications which identify the
major work activities to be performed, and how to accomplish them.
Detailed work procedures which provide the step-by-step instructions for
the work crews are also prepared during this period.

The DOC proceeds with dismantling engineering and planning by
performing the following activities:

1. Review plant drawings and specifications;

2. Perform detailed plant system material inventory;

3. Prepare description of final site configuration;

4, Identify major work sequence;

5, Preparedismantlingactivity specifications and work orders/forms;
6. Prepare detailed dismantling procedures;

7. Perform safety analysis of dismantling activities;

8. Perform safety analysis on fluids in plant systems and the effects

of cutting upon these fluids;
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222

10.

11.

Prepare and submit dismantling plan to the utility for review and
approval;

Submit application for plant demolition permit from appropriate
authorities; and ’

Receive dismantling authorization from IP&L.

Period 2 - Dismantling Operations

Mobilize the DOC staff; provide temporary services/facilities to support
dismantling operations; subcontract/procure equipment, rigging, special
equipment and tools; and mobilize the labor force. The DOC initiates
dismantling and performs the following activities:

1.

2.

Excavate and collapse circulating water lines and backfill voids;

Remove coal yard equipment, railcar unloading structures,
conveyors, transfer towers and breaker house;

Remove nonessential Systems A (Appendix A) equipment
including main steam piping, generator auxiliary equipment, feed
water heaters and pumps, various water systems, main
condenser, condensate;

Remove intake and discharge structures;
Remove nonessential Systems B (Appendix A) equipment that
must be removed prior to start of boiler structure removal,

including fly-ash handling, coal handling, burner fuel supply, etc.;

Remove FGD system by cutting scrubber tanks and remove
structure;

Remove electrostatic precipitator by cutting collection electrodes
and casing;

Remove top of boiler enclosure to allow access to platens;
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9. Remove Boiler:

10.

11,

12.

13.

14.
15.

16.

17.

18.

a) Place steel beam across top of boiler steel structure and
attach hoist to beam. Rig platens to hoist and lower them
to grade to be cut.

b) Remove boiler waterwall from the bottom of the furnace to
the top, using a hoist attached to building steel to lower
waterwall sections to grade for removal.

c) Remove upper and lower headers by rigging them to steel
beam across top of boiler steel structure and lowering them
to grade to be cut and removed.

Remove deaerator by cutting shell in place and lowering pieces to
grade for removal.

Disassemble turbine/generator for delivery to a scrap yard;

Remove all essential Systems C (Appendix B) such as fire
protection, compressed air, electrical;

In conjunction with removal of essential systems, remove boiler
structural steel from top to bottom, placing small pieces in a
transfer container and large pieces rigged to the crane and
lowered to grade for removal,;

Remove the turbine building shell and floor;
Remove remaining site buildings;

Blast and remove to grade level the turbine-generator pedestal
monolithic concrete;

Remove the FGD/electrostatic precipitator foundations;

After all site buildings have been removed, control blast the
chimney stacks to grade and remove the concrete and steel
rubble; (Note: Stout Units 1-4 roof-mounted stacks will be
removed and lowered to the ground for disposal as scrap.)
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2.3

19. Dismantle the cooling towers to 3 feet below grade, breaking large
concrete pieces into rubble to be used for 1il];

20. Control blast the stack, turbine and boiler foundations (sufficient
to allow for ground water penetration);

21. Remove all rail spurs.

2.2.3 Period 3 - Site Restoration

Following completion of the dismantling operations, site restoration
activities are initiated. The de-watered ash ponds and coal storage
areas, the limestone stackout areas and the SO, scrubber sludge
disposal areas are to be covered with 24 inches of clay and 6 inches of
topsoil. No attempt shall be made to restore the original contour of the
land. Landscaping will be limited to grading and seeding necessary for
site drainage and erosion control. A final dismantling report is issued
upon completion of the program. All personnel and equipment are
demobilized from site. The 30-year, post-closure monitoring program
(Ref. 6) is implemented.

SPECIAL EQUIPMENT

A track-mounted cutting torch will be used to segment the waterwall headers.
The track is magnetically attached to the item to be cut, and the cutting torch
is advanced along the track to make the cut. This technique allows greater
output than manual cutting for extremely thick sections.

A front-end loader with a demolition bucket is also used during the
dismantling operations. The bucket has two movable jaws which allow it to
pick up scrap and place it on a truck for removal. Other equipment used in
the dismantling process, including forklifts, cutting torches, wheeled backhoes
and mobile cranes, are readily available from rental equipment yards.

To the extent possible, existing plant equipment, such as the turbine crane,
will be used during the demolition activities.
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3.0 COST ESTIMATE

Site-specific cost estimates were prepared for the dismantling of the H.T. Pritchard,
E.W. Stout and Petersburg Generating Stations. The basis, methodology,
assumptions and total estimated costs are described in the following sections.

3.1

BASIS OF ESTIMATE

Site-specific cost estimates were developed using drawings and the inventory
documents provided by IP&L. These drawings and documents were used to
determine the general arrangement of the facility and to develop estimates of
building concrete volumes, steel quantities and component inventories for the
various stations.

The cost estimates are based on averages, such that the total costs shown for
the projects are a reasonable approximation of what is expected to occur.
Individual cost elements will likely vary from the estimated values.
Accordingly, this estimate is not a substitute for the detailed engineering and
planning that is performed in preparation for the dismantling of the units.

Listed below are the major factors considered as the basis of the cost
estimates:

1. Component and structural inventories were developed from information
provided by IP&L.

2. Employee salary and craft labor rates for site administration,
operations, construction and maintenance personnel were provided by
IP&L for positions identified by TLG.

3. Engineering services for such items as activity specifications, detailed
procedures, structural analysis and modifications, etc. will be provided
by the DOC.

4. Material and equipment costs for conventional demolition and/or
construction activities are taken from R.S. Means Construction Cost
Data (Ref. 1).

5. Costs in this estimate are in 1993 dollars.

6. Site insurance costs were provided by IP&L.
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7. Closure and post-closure costs for the solid waste disposal facilities and

32

wastewater treatment facilities were provided by IP&L (Ref. 6).

METHODOLOGY

The methodology used to develop the cost estimates follows the basic approach
presented in the AIF/NESP-036 (Ref. 2) and the US DOE "Decommissioning
Handbook" (Ref. 3). These references utilize a unit cost factor method for
estimating decommissioning activity costs to simplify the estimating
calculations. Unit cost factors for concrete removal ($/cubic yard) steel removal
($/ton) and cutting costs ($/in) were developed from the labor cost information
provided by IP&L. With the item quantity (cubic yards, tons, inches, etc.)
developed from plant drawings and inventory documents, the activity-
dependent costs are estimated. The unit cost factors used in this study reflect
the latest available information about worker productivity in dismantling
programs.

The activity duration critical path was used to determine the total dismantling
program schedule. The program schedule is used to determine the period-
dependent costs for program management, administration, field engineering,
equipment rental, quality assurance and security. IP&L provided typical
salary and hourly rates for personnel associated with period-dependent costs.
The costs for conventional demolition of structures, materials, backfill,
landscaping and equipment rental were obtained from the "Building
Construction Cost Data" published by R.S. Means (Ref. 1). Examples of unit
cost factor development are presented in the AIF "Guidelines” study (Ref. 2).
A sample development of a unit cost factor is reproduced in Appendix C.
Appendix D lists specific factors developed for the analyses. The bases for
developing the unit cost factors are summarized in Appendix E.

The unit cost factor method provides a demonstrable basis for establishing
reliable cost estimates. The detail of activities for labor costs (by craft),
equipment and consumables costs provide assurance that cost elements have
not been omitted. These detailed unit cost factors coupled with the site-specific
inventory of piping, components and structures provide a high degree of
confidence in the cost estimates.

The activity- and period-dependent costs are combined to develop the total
decommissioning costs. A contingency is then applied. "Contingencies" are
defined in the American Association of Cost Engineers' Cost Engineers'
Notebook (Ref. 4) as "specific provision for unforeseeable elements of cost
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3.3

within the defined project scope; particularly important where previous
experience relating estimates and actual costs has shown that unforeseeable
events which will increase costs are likely to occur.” The cost elements in this
estimate are based upon ideal conditions: therefore, a contingency factor has
been applied. Examples of items which could occur that have not otherwise
been accounted for in this estimate include: the effects of craft labor strikes;
bad weather halting or slowing down operations; equipment/tool breakage; and
changes in the anticipated plant shutdown conditions, etc. In the AIF/NESP-
036 study, (Ref. 2), the types of unforeseeable events that are likely to occur
are discussed and guidelines are provided for percentage contingency in each
category. Application of contingency is assigned on a line-item basis for this
estimate. The following contingency values were used in developing this
estimate and were selected based on TLG's engineering and field dismantling
experience:

* Component Removal; Structure Demolition
Material Handling & Shipping; Staffing/
Labor Costs; Tools & Equipment;

Landscaping - 15%

* Insurance - 10%

* Asbestos Removal - 25%
ASSUMPTIONS

The following are the major assumptions for developing the dismantling
estimates.

1. Asbestos and transite materials will be disposed of at licensed facilities.
Materials scheduled for removal under existing abatement programs are
excluded from the study.

2. All transformers have PCB-free oil. Lubricating and transformer oils
are drained and removed from site by a waste disposal vendor.

3. Environmental regulations in effect in 1993 shall be in force during the
dismantling effort.
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10.

11.

12.

13.

14.

15.

16.

Only buildings and property listed in the study are included in the
dismantling costs. (e.g., the gas turbines scheduled for installation at
Stout Units 4 and 5 are not included in this study.)

All railroad spurs within the perimeter fence shall remain in place
during dismantling and removed prior to completion of the project.

All coal and oil that can be economically reclaimed will be transferred
to another site.

Coal silos and fuel oil tanks will be empty prior to the start of
dismantling.

Precipitators, FGD system and ash silos will be empty of fly ash prior
to the start of dismantling.

Acid, caustic and demineralizer tanks will be empty prior to the start of
dismantling.

The demolition will be performed by a DOC who will provide adequate
staff and equipment to complete the dismantling.

Overhead and profit by the DOC will be 62.6% on labor, 15% on
equipment.

Electrical power will be provided by the DOC using local power.
Office trailers will be used by IP&L and DOC personnel.

Essential systems listed under Appendix B will remain in service until
the latest possible time.

The chimney stacks will be control blasted to the ground and broken
into rubble, the steel liners cut and removed, and the foundations
control blasted to break the concrete in place so that groundwater
drainage is provided.

The cooling towers will be demolished and removed as mechanical
buildings, the concrete basin reduced to rubble and the resulting voids
backfilled.
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17.

18.

19.

20.

2L

22.

23.

24.

25.

26.

27.

28.

29.

30.

Coal handling facilities will be cémpletely removed and the voids
backfilled. ‘

The concrete turbine-generator pedestals will be removed to 3 feet below
grade elevation.

The turbine and boiler building foundations will be control blasted to
break concrete in place to provide ground water drainage.

Underground piping, except for circulating water piping, will be capped
and abandoned in place.

Concrete circulating water piping (<20 ft deep) will be excavated,
collapsed and the resulting void filled. Concrete piping more than 20 ft
deep will be capped and abandoned in place.

Certain structures with below-grade concrete will have concrete removed
to 3 feet below grade, with any resulting voids filled to grade.

The intake and discharge structure concrete will be completely removed.

Water drainage holes will be drilled in the bottom of all structures
abandoned below grade.

All systems will be evaluated by engineering prior to dismantling to
determine if cleaning or flushing is required prior to removal.

Switchyard dismantling is not included in this study.

Boundary fence, roads and parking lots shall remain in place after
dismantling.

Valves 2" and smaller will be removed with piping. Valves larger than
2" are removed individually.

Fire hose racks will be removed with piping.

Nitrogen storage cylinders and other gas storage containers shall be
removed from the site prior to dismantling.
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31.

32.

33.

34.

35.

36.

37.
38.
39.
40.

41.

42.

All clean rubble generated during dismantling activities will be used to
fill voids.

All scrap equipment and material will be placed in the laydown area for
removal by a scrap dealer. All equipment is assumed to have no salvage
value other than scrap value.

FGD landfill areas will have been shutdown by IP&L and made ready
for closing prior to start of dismantling activities.

Fly ash ponds closure costs are included as part of this dismantling
estimate.

The boiler platens will be cut from their boiler supports, lowered to the
ground and sectioned into 8" x 8' pieces at a cutting area.

Conveyors will be rigged to cranes, cut, lowered to the ground and cut
into 10-foot sections.

Contingency will be applied to project costs on a line-item basis.
Overhead rate on utility staff will be 51.75%.

All existing dams will be left in place.

Security will be provided by the DOC.

All non-asbestos waterwall and duct insulation will be removed for
disposal at a local sanitary landfill.

The dismantling process shall be by an engineered process rather than
by wrecking ball demolition.

COST ESTIMATE SUMMARY

Tables 3.1, 3.2 and 3.3 provide a summary of the expenditures for the
dismantling of the H.T. Pritchard, E'W, Stout and Petersburg Stations,
respectively. The tables present a breakdown of the dismantling costs by Plant
Type. Detailed cost tables listing costs for the major dismantling activities by
individual plant for each station may be found in Appendices F, G and H. All
costs are in constant 1993 dollars.
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TABLE 3.1

H.T. PRITCHARD STATION
COST SUMMARY BY PLANT TYPE*
Plant Period-

Plant Dismantling Dependent
Type Cost _ Cost _Scrap Total
Steam Plant $24,706 $12,222 ($10,368) $26,059
Diesel-Generators$ 5 $ 3 (¢ ) 3 4
Total $24,711 $12,224 ($10,872) $ 26,063
* Notes: - Parentheses indicate a craedit

- Columns may not total due to rounding
- Thousands of 1993 Dollars

4
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TABLE 3.2
EW. STOUT STATION

COST SUMMARY BY PLANT TYPE*

Plant Feriod-
Plant Dismantling Dependent
Type _ Cost _Cost
Steam Plant $73,128 $12,380
Combustion $ 10 $ 3
Turbines
Diesel-Generators $ 10 $ 3
Total $37,622 $12,386
* Notes: - Parentheses indicate a credit

- Columns may not total due to rounding

- Thousands of 1993 Dollars

Scrap
($17,459)

(% 8)

G 8
($17,474)
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Total
$32,523

$ 6

$ 6
$32,534
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TABLE 3.3

PETERSBURG STATION
COST SUMMARY BY PLANT TYPE*
Plant Period-

Plant Dismantling Dependent
Type Cost _Cost _Scrap
Steam Plant $57,980 $25,440 ($19,822)
Diesel-Generators $§ 15 $ 7 (% 12)
Total $57,995 $25,447 (3$19,834)
* Notes: - Parentheses indicate a credit

- Columns may not total due to rounding
- Thousands of 1993 Dollars
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Total
$63,597

$ 10
$63,608
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4.0 SCHEDULE ESTIMATE

Using information presented in AIF/NESP-036 (Ref. 2) and recent industry
experience, dismantling project schedules have been developed for the H.T. Pritchard,
E.W. Stout and Petersburg Generating Stations. The assumptions supporting the
schedules are discussed in Section 4.1, Figures 4.1, 4.2 and 4.3 present the project
schedules for key activities for the dismantling of the Pritchard, Stout and Petersburg
Stations, respectively. Activities listed in the schedules do not reflect a one-to-one
correspondence with the activities listed in the cost tables in Appendices F, G and H.
Some activities have been divided for clarity, while others have been combined for
convenience. The schedules were prepared using the "Harvard Project Manager"
computer software (Ref. 5).

4.1 SCHEDULE ESTIMATE ASSUMPTIONS

The schedules reflect the results of a precedence network developed for the
dismantling activities, i.e., a PERT (Programmed Evaluation and Review
Technique). The durations used in the precedence network reflect the actual
manhour estimates from the detailed cost tables in Appendices F, G, and H.
The schedule outputs were adjusted by stretching certain activities over their
slack range and by "pushing” other activities to the end of their slack period.

Both the project schedules and the manpower estimates account for the
limitations of personnel workspace and maximum worker safety and
protection. Such considerations can contribute to an increase in project
schedules.

The following limitations and assumptions are reflected in the development of
the dismantling schedules.

1. All work is performed during an 8-hour workday, 5 days per week with
no overtime. There are eleven paid holidays per year.

2. Multiple crews work parallel activities to the maximum extent possible,
consistent with optimum efficiency, adequate access for cutting, removal
and laydown space, and with the stringent safety measures necessary
during demolition of heavy components and structures.
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3. Boiler Removal

It is assumed that only two crews, working on opposite sides of the
boiler, can safely work on waterwall removal at one time. Since the
work is in a confined and hazardous area, additional crews would
increase the probability of tools, waterwall panels or materials dropping
from above.

4, Boiler Steel Structure

The boiler steel structures are adjacent to and at a higher elevation
than the turbine buildings. To expedite the schedule it would be
desirable to proceed with dismantling of both the boiler steel structures
and the turbine buildings in parallel. To further expedite the process,
the past practice in dismantling structural steel and/or large
components was to simply torch-cut and drop sections to lower
elevations for removal and handling. However, in the interest of safety,
demolition of these structures is scheduled in series rather than in
parallel, using a controlled "cut and lower" technique.

5. Chimney Stack

Demolition of these structures is by controlled blasting. Blast fragments
have the potential to cause injury to personnel and ground vibrations
could collapse other structures or trailers. In order to limit risk of
injury or damage, demolition of these structures has been delayed until
the number of on-site personnel and structures has been reduced.

6. For plant systems removal, the systems with the longest removal
durations in areas on the critical path are considered to determine the
duration of the activity.

PROJECT SCHEDULE

The period-dependent costs presented in the cost tables in Appendices F, G and
H are based upon the durations developed in the schedules for the respective
station dismantlings. Durations were established between several milestones
in each project period; these durations were used to establish a critical path
for the entire project. In turn, the critical path durations for each period were
used as the basis for determining the total costs for these items. Figures 4.1,
4.2 and 4.3 present the dismantling schedules for the Pritchard, Stout and
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Petersburg stations, respectively. Appendix I contains a description of various
tasks listed in these figures.

Project timelines for the dismantling of the Pritchard, Stout and Petersburg
Stations are included in Figures 4.4, 4.5 and 4.6, respectively.
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FIGURE 4.3
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FIGURE 4.4
DISMANTLING TIMELINE FOR H.T. PRITCHARD
(not to scale)
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FIGURE 4.5
DISMANTLING TIMELINE FOR E.W. STOUT
(not to scale)
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FIGURE 4.6

DISMANTLING TIMELINE FOR PETERSBURG
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5.0 WASTE MANAGEMENT

There are several types of hazardous and non-hazardous wastes located on the plant
sites. These include asbestos insulation, calcium silicate insulation, fuel oil and non-

PCB equipment oil.

Asbestos insulation will be collected and removed to a licensed landfill for disposal.
If additional hazardous wastes are discovered during dismantling operations or if
environmental regulations change, then appropriate measures will be taken by IP&L
or the DOC. Fuel oil in the fuel systemn of the plant should be burned off in the
boiler. Any residual fuel oil and any oil obtained from equipment draining will be
collected and removed by a waste hauler for disposal.

The non-hazardous wastes will be disposed of in a safe and reasonable manner.
Calcium silicate insulation will be buried in the voids of the plant, as it 1s of mineral
composition similar to sand and should not present an environmental hazard.
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6.0 SCRAP VALUE

Dismantling is assumed to take place sufficiently far in the future such that all
equipment will be worn, obsolete and suitable for scrap only. No equipment is
salvageable as used equipment.

The value of scrap was estimated from current market value in the Indianapolis area.
In general, scrap materials were assumed removed from their installed location and
placed on a loading dock or laydown area on site for a scrap dealer to remove. The
value of the scrap was estimated using a local market value of $100 per ton for
carbon steel, $1100 per ton for copper and $240 per ton for stainless steel. The
estimated scrap amounts for each station are summarized in Table 6.1 below:

TAELE 6.1
ESTIMATED SCRAP QUANTITIES

Carbon

Steel Copper Stainless Steel
Station (tons) (tons) _(tons)
H.T. Pritchard 40,743 5,800 1,741
E.W. Stout 73,228 8,730 2,285
Petersburg 108,738 7,761 1,764
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7.0 RESULTS

Dismantling technology is well established. The technigues, tools and equipment
necessary to dismantle the H.T. Pritchard, E.W. Stout and Petersburg Generating
Stations are available and have been demonstrated.

The cost estimates developed reflect demolition by controlled/engineered dismantling
rather than a "wrecking ball" approach. While the "cut and drop" approach may have
been the accepted practice for older, bottom-supported boilers, it is not acceptable for
top-supported boilers 200 feet or more in height. Concerns for worker safety
reinforces the need for controlled dismantling. Accordingly, all large components and
major steel structures were assumed lowered to grade. The estimated costs
considered necessary to safely dismantle the stations are summarized in Tables 7.1,
7.2 and 7.3.

The dismantling and utility staffs along with the removal activity combine to
represent the majority of the cost to dismantle the stations. This is a direct result
of the labor-intensive nature of the dismantling process.

This study provides an estimate for dismantling under current requirements based
on present-day costs and available technology. As additional dismantling experience
becomes available, cost estimates should be modified to reflect this experience.
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TABLE 7.1
SUMMARY OF H.T. PRITCHARD STATION
DISMANTLING COSTS*

Activit _Costs _ Percent
Asbestos Abatement $ 3,934 10.65%
Systems Removal $ 9,652 26.13%
Sztru(;tures Demolition $ 7,122 19.28%
Landscaping $ 3,178 8.60%
Utility Staffing $ 4,197 11.36%
DOC Staffing $ 4,232 11.46%
Liability Insurance $ 276 0.75%
Tools & Equipment $4,344 11.76%
Total Dismantling Costs $36,935 100.00%
Secrap Credit ($10.872)

Total Project Cost $26,063
* Notes: - Parentheses indicate a credit

- Columns may not total due to rounding
- Thousands of 1993 Dollars
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TABLE 7.2 .
SUMMARY OF E.W. STOUT STATION
DISMANTLING COSTS*
Activity _Costs Percent
Asbestos Abatement $ 3,740 7.48%
Systems Removal $13,885 27.76%
St:ructufes Demolition $12,058 24.11%
Landscaping $ 7,041 14.08%
Utility Staffing $ 4,155 8.31%
DOC Staffing $ 4,238 8.47%
Liability Insurance S 485 0.97%
Tools & Equipment $ 4,407 _881%
Total Dismantling Costs $50,008 100.00%
Scrap Credit (817.474)
Total Project Cost $32,534
* Notes: - Parentheses indicate a credit

- Columns may not total due to rounding
- Thousands of 1993 Dollars
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Dismantling Cost Estimate

TABLE 7.3 .
SUMMARY OF PETERSBURG STATION
DISMANTLING COSTS*
Activity Costs
Asbestos Abatement $3,164
Systems Removal $20,044
Structures Demolition $21,797
Landscaping $11,978
Utility Staffing $ 7,744
DOC Staffing $ 8,006
Liability Insurance $2,117
Tools & Equipment $ 8,592
Total Dismantling Costs $83,442
Scrap Credit ($19,834)
Total Project Cost $63,608
* Notes: - Parentheses indicate a credit

- Columns may not total due to rounding

- Thousands of 1993 Dollars
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Percent
3.79%
24.02%
26.12%
14.36%
9.28%
9.59%
2.54%
_10.30%

100.00%
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8.0 REFERENCES

"Building Construction Cost Data, 1993," Robert Snow Means Company, Inc.,
Duxbury MA.

T.S. LaGuardia, et al, "Guidelines for Producing Commercial Nuclear Power
Plant Decommissioning Cost Estimates", AIF/NESP-036, May 1986.

W.J. Manion and T.S. LaGuardia, "Decommissioning Handbook," U.S.
Department of Energy, DOE/EV/10128-1, November 1980.

Cost Engineers Notebook: American Association of Cost Engineers, AA-4.000,
p. 3 of 22, Rev. 2 (January 1978) (Updated periodically).

"Harvard Project Manager", Version 3.01, Software Publishing Corporation,
1988.

"Estimated Closure Costs for the IP&L Landfill and Ash Ponds to
Decommission Plants", R. James Meiers, Environmental Affairs Department;
Indianapolis Power & Light Company; transmitted to R.J. Guerra, TLG
Engineering, Inc., May 5, 1993.
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APPENDIX A
LISTING OF NON-ESSENTIAL SYSTEMS
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APPENDIX A

LISTING OF NON-ESSENTIAL SYSTEMS

The non-essential systems are divided into two groups: Systems A and Systems B.
Systems in the Systems A classification must be removed before initiating boiler
removal while those in the Systems B classification can be removed anytime prior to
boiler structure removal. Plant systems are divided into Systems A and Systems B
in this table to correlate with the project schedule.

Systems A
* Main Steam, Hot and Cold Reheat * Seal Water
* Extraction Steam * Condensor Air Removal
* Boiler Feedwater * Lubricating Oil
* Condensate * Hydrogen and Carbon Dioxide
* Auxiliary Steam * Acid, Caustic and Boiler Chemical Feed
* Circulating Water * Sampling and Analysis
* Equipment Cooling Water * Soot Blowing

* Service Water

Systems B
* Coal Handling/Supply * Combustion Air and Flue Gas
* Fuel Oil Supply * Waste Treatment
* Fly-Ash Handling/Storage * Turbine-Generator
* Vents * Diesel/Gas-Generator

* Drains
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APPENDIX B
LISTING OF ESSENTIAL SYSTEMS
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APPENDIXB
LISTING OF ESSENTIAL SYSTEMS

The essential systems are those that are to remain operational during dismantling
activities. They will be removed at the latest possible time. The systems listed
herein are designated as Systems C on the project schedule.

1.

Compressed Air

This system will be used to supply air to power various small tools used during
the dismantling process.

Fire Protection

The pressurized water fire protection system will remain operational to provide
fire suppression services. A fire could be started from cutting torch slag or
from an electrical source. A means of fire protection is normally required by
insurance companies on industrial properties. After the pressurized water
system is removed, portable chemical fire extinguishers will be used
throughout the site. ‘

Building Heating

The heating system for the service building and control room will be
operational until the buildings are dismantled. Should dismantling occur
during the winter months, the turbine building heating system will remain
operational as long as is necessary.

Electrical

The control room equipment is required to provide monitoring of fire protection
and electrical systems until they are removed. The switchgear and electrical
conduit provide electrical power to the other essential systems and temporary
lighting required by craftsmen to perform removal activities.

Other Miscellaneous Plant Equipment

All equipment not covered in previously listed systems.
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APPENDIX C

UNIT COST FACTOR DEVELOPMENT

Example: TUnit Cost Factor For Removal of Heavily
Reinforced Concrete With #9 Rebar

1. SCOPE

Heavily reinforced concrete and other structures of comparable thickness and
accessibility will be removed using controlled explosive demolition techniques.
Holes (28) of 1.5" diameter will be drilled into the concrete with track drills,
the holes loaded with explosives, and the next layer of concrete blown off. An
oxyacetylene torch will be used for cutting concrete rebar or other
miscellaneous structural steel. Reinforcing is assumed to be No. 9 rebar (1.25
in dia.) on 12 inch centers. Each sequence will remove 33 cu yd of concrete.
The rubble will be pushed aside as required to provide access for the next shot;
all rubble will be used on site for fill as required.

2, EQUIPMENT AND MATERIALS REQUIRED

* Blasting Mats * Oxyacetylene Torch
* Crane (55-ton Capacity) * Track Drill
* Air compressor * Truck (12-ton Capacity)

* Front-end Loader W/Backhoe
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3. CALC TIONS
Activity Duration
Activity Critical®
Duration  Duration
Required Operations (minutes) (minutes)
a. Check equip (drills, compressor,

fog spray, blast mats, etc. 15 15
b. Position drilling equipment 15 (a)

c. Drill holes on 2' x 2' centers,

2.5 ft deep, 14' x 16' area 120 120
d. Place charges in holes 60 60
e. Place blast mats 20 20
f. Evacuate area and detonate charges 20 20
g. Verify all charges have been shot 15 15
h. Remove blasting mats 20 (1)

i Cut rebar with torch 60 60
j. Remove remaining concrete into
cavity as fill . 60 60
Totals (Activitv/Critical) 405 370
Work Difficulty Factors?
Base Activity Duration 370
Work Difficulty Factor Against Base Duration:

Height Adjustment (10%) 37
Actual Duration 407
Nonproductive Time Factor Against Actual Duration:

Scheduled Work Breaks Adjustment (8.333 %) 34
Total Work Duration 441 min

*** Total Duration = 7.350 hr ***
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Dismantling Cost Estimate
Labar Cost
Duration
Labor Crew Number (hours)
Laborers 4.00 7.350
Craftsmen 2.00 7.350
Foreman 3.00 7.350
General Foreman 0.75 7.350

Subtotal labor cost
Overhead & Profit on labor @ 62.600 %

Total labor cost

Rate
($/hn)

$17.23
$24.25
$26.02
$26.02

Equipment and Material Costs

Equipment: _Rate
Blasting mats (6) $272
Crane(55-ton capacity) $43.58
Air compressor(750 CFM) $15.46
Truck(12-ton capacity) $17.46
Front-end loader w/backhoe $10.97
Track drill $28.32
Materials:

Gas torch consumables (1 hr) $ 7.07
Consumables for 55-ton crane $29.67
Consumables for compressor $16.07

Consumables for truck (2) $15.77
Consumables for FE loader $ 6.48
Track Drill bits (2 hrs) $17.93

Cost?®
$119.95
$ 320.31
$113.63
$ 256.66
$ 80.63
$ 208.15

$§ 1707
$ 218.07
$ 118.11
$ 231.82
$ 47.63
$ 35.86
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$ 506.56
$ 356.47
$ 573.74

Page C4

$ 143.44

$1,580.21
$989.21

$2,5669.42
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Equipment and Material Costs (Cont.)
Materials (Cont.): Rate Cost? Ref.4
Explosives (28) $ 1.35 $ 37.80 8
Blasting caps (28) $ 1.78 $ 49.84 9
Subtotal Cost of Equipment and Materials $1,845.53
Overhead & Profit on Equipment
and Materials @ 15.000 % $ 276.83
Total Costs, Equipment & Material $2,122.36
SUBTOTAL $4,691.78
To convert from: $/sequence @ 33 cu yd/sequence
to: $/cu yd, divide total by 33
TOTAL UNIT COST FACTOR:
Removal of Heavily Reinforced
Concrete wH#9 rebar, $ 142.18 per cu yd
NOTES:
1. Durations are shown in minutes. The critical duration accounts for
those activities that can be performed in conjunction with other

activities, indicated by the alpha designator of the concurrent activity.

2. Work difficulty factors are delineated in the AIF "Guidelines" (Ref. 2,

p 63).

3. Adjusted for regional material costs; average for Indianapolis, Evansville
and Terre Haute, IN, 98.9%.

4, Unit Cost Factor Development References:

1.

2
3.
4.
5

R.S.Means(1993) Division 022 Section 234.4000, p.41
R.S.Means(1993) Division 016 Section 460-2600, p.20
R.S.Means(1993) Division 016 Section 420-0700, p.16
R.S.Means(1993) Division 016 Section 408-5250, p.16
R.S.Means(1993) Division 016 Section 408-0400, p.15
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6. R.S.Means(1993) Crew B-47, p.15

7. R.5.Means(1993) Division 016 Section 420-6360, p.19
8. R.S.Means(1993) Division 022 Section 234.3700, p.42
9. R.S . Means(1993) Division 022 Section 234-3500, p.42
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Description

Removal of instrument and sampling tubing, $/linear foot

Removal of pipe 0.25 to 2 inches diameter $/linear foot
Removal of pipe >2 to 4 inches diameter $/linear foot
Removal of pipe >4 to 8 inches diameter $/linear foot
Removal of pipe >8 to 14 inches diameter $/linear foot

Removal of pipe >14 to 20 inches diameter $/linear foot
Removal of pipe >20 to 36 inches diameter $/linear foot
Removal of pipe >36 inches diameter $/linear foot
Removal of valves >2 to 4 inches

Removal of valves >4 to 8 inches

Removal of valves >8 to 14 inches
Removal of valves >14 to 20 inches
Removal of valves >20 to 36 inches
Removal of valves >36 inches

Removal of pipe fittings > 2 to 4 inches

Removal of pipe fittings > 4 to 8 inches
Removal of pipe fittings > 8 to 14 inches
Removal of pipe fittings > 14 to 20 inches
Removal of pipe fittings > 20 to 36 inches
Removal of pipe fittings > 36 inches

Removal of pipe hangers for small bore piping
Removal of pipe hangers for large bore piping
Removal of pumps, <300 pound

Removal of pumps, 300-1000 pound

Removal of pumps, 1000-10,000 pound

Removal of pumps, >10,000 pound

Removal of pump motors 300-1000 pounds
Removal of pump motors 1000-10,000 pounds
Removal of pump motors > 10,000 pounds
Removal of turbine-driven pumps < 10,000 pounds
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Value (§)

0.29
5.30
6.34
8.59
16.56

21.69
31.75
37.75
63.44
85.87

150.60
216.87
317.53
377.49

63.44

110.25
165.61
216.87
317.53
377.49

18.53
66.38
157.83
397.95
1,528.28

3,116.54
145.20
674.97

1,520.15

2,026.46
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APFENDIX D
UNIT COST FACTOR LISTING
(Continued)

Description

Removal of turbine-driven pumps > 10,000 pounds
Removal of turbine generator

Removal of heat exchanger <3000 pound

Removal of heat exchanger >3000 pound

Removal of feedwater heater/deaerator

Removal of main condenser

Removal of tanks, <300 gallons

Removal of tanks, 300-3000 gallons

Removal of tanks, >3000 gallons, $/square foot surface area
Removal of electrical equipment, <300 pound

Removal of electrical equipment, 300-1000 pound
Removal of electrical equipment, 1000-10,000 pound
Removal of electrical equipment, >10,000 pound
Removal of electrical transformers < 30 tons
Removal of electrical transformers > 30 tons

Removal of standby diesel-generator, <100 kW
Removal of standby diesel-generator, 100 kW to 1 MW
Removal of standby diesel-generator, >1 MW

Removal of electrical cable tray, $/linear foot

Removal of electrical conduit, $/linear foot

Removal of mechanical equipment, <300 pound
Removal of mechanical equipment, 300-1000 pound
Removal of mechanical equipment, 1000-10,000 pound
Removal of mechanical equipment, >10,000 pound
Removal of HVAC equipment, <300 pound
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Value ($)

3,940.64
109,502.02
828.15
2,370.22
5,465.59

2717,709.63
203.14
589.25

5.02
87.41

306.53
613.08
1,342.62
1,017.19
2,685.24

951.47
2,125.08
4,400.22

741
3.11

87.41
306.53
613.08

1,342.62

87.41
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APFPENDIX D
UNIT COST FACTOR LISTING
(Continued)

Description

Removal of HVAC equipment, 300-1000 pound

Removal of HVAC equipment, 1000-10,000 pound

Removal of HVAC equipment, >10,000 pound

Removal of HVAC ductwork, $/pound

Removal/manual flame cut of thin metal components, $/inch-cut

Asbestos removal (pipe/components), $/cubic foot
Removal of standard reinforced concrete, $/cubic yard
Removal of grade slab concrete, $/cubic yard
Removal of concrete floors, $/cubic yard

Removal of sections of concrete floors, $/cubic yard

Removal of heavily rein concrete wi#9 rebar, $/cubic yard
Removal of heavily rein concrete w/#18 rebar, $/cubic yard
Removal of monolithic concrete structures, $/cubic yard
Removal of foundation concrete, $/cubic yard

Explosive demolition of bulk concrete, $/cubic yard

Removal of wooden structures $/cubic foot

Removal of hyperbolic natural draft cooling tower $/cubic foot
Removal of mechanical draft cooling tower $/cubic foot
Removal of hollow masonry block wall, $/cubic yard

Removal of solid masonry block wall, $/cubic yard

Placement of concrete for below grade voids, $/cubic yard
Removal of subterranean tunnels/voids, $/linear foot
Backfill of below grade voids, $/cubic yard

Excavation, $/cubic yard

Excavation of submerged concrete rubble, $/cubic yard
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Value ()

306.53
613.08
1,342.62
0.65
3.25

3.24
290.92
160.09
190.57
651.74

142.18
269.85
533.21
454.29
- 21.78

0.48
12.63
1.93
55.59
55.59

76.42
97.12
14.04
2.64
9.23
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UNIT COST FACTOR LISTING
(Continued)

Description

'Removal of concrete rubble, $/cubic yard

Removal of building by volume, $/cubic foot
Removal of building metal siding, $/square foot
Asbestos removal (roofing), $/ square foot
Removal of standard asphalt roofing, $/square foot

Removal of transite panels, $/square foct

Removal of overhead cranes/monorails < 10 ton capacity
Removal of overhead cranes/monorails 10 - 50 ton capacity
Removal of gantry cranes > 50 ton capacity, each

Removal of structural steel, $/pound

Removal of steel floor grating, $/square foot

Removal of concrete anchored steel liner, $/square foot
Placement of scaffolding, $/square foot

Landscaping with topsoil, $/acre

Landscaping w/o topsoil, $/acre

Removal of steam drums

Removal of water drums

Removal of upper and lower water wall headers
Removal of top-supported boiler membrane, $/pound
Removal of bottom-supported boiler membrane, $/pound

Removal of non-asbestos boiler insulation, $/cubic foot
Removal of asbestos boiler insulation, $/cubic foot

Removal of boiler interior and/or exterior fire brick, $/cubic yard
Removal of top-supported boiler flat stud-tube wall, $/linear foot
Removal of bottom-supported boiler flat stud-tube wall, §/linear foot
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Value (§)

42.59
0.19
0.99
3.95
1.48

1.20
397.70
1,128.83
14,991.12
0.24

2.26

3.77

3.33
15,137.92
2,329.83

11,552.53
4,289.92
3,236.50

0.39
0.26

8.25
11.63
224.26
0.26
0.26
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APFENDIX D

UNIT COST FACTOR LISTING
(Continued)

Description

Removal of convection superheater platens

Removal of radiant superheater platens

Removal of reheater platens

Removal of economizer platens

Removal of 4x6 inch boiler buckstays/vertical supports, $/ton

Removal of stationary soot blowers

Removal of retractable soot blowers

Removal of HVAC ductwork, $/pound

Removal of non-asbestos HVAC ductwork insulation, $/pound
Removal of non-asbestos insulated regenerative air preheaters

Removal of non-insulated regenerative zair preheaters
Removal of non-asbestos insulated recuperative air preheaters
Removal of non-insulated recuperative air preheaters
Removal of draft fans

Removal of coal car dumpers

Removal of conveyors, $/linear foot
Removal of transfer towers, $/cubic foot
Removal of stacker-reclaimers

Removal of coal crushers

Removal of coal hoppers, $/square foot

Removal of ball mills
Removal of coal feeders, $/linear foot
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922.76
389.89
389.89
496.98

0.16

20.60
196.53
0.19
1.89
5,847.97

5,657.70
3,238.60
2,977.79

934.53
8,810.77

7.83

0.10
92,880.69
574.68
0.19

830.77
201.08
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UNIT COST FACTOR BASES
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0

(All Costs in 1993 Dollars)

Craft labor rates; base wages plus fringes - assumed to be an average of the
rates for all three stations.

Craft Cost ($/hir)
- Laborer 17.23
- Craftsmen 24.25
- Foreman 26.02

Demolition Operations Contractor (DOC) overhead and profit on labor:

The DOC would add approximately a 21.2% (15.0% on fully loaded rate)
markup to the subcontractor's 41.4% average overhead and profit for
subcontracted labor. Therefore, the total markup on base wages plus fringes
would be approximately 62.6%.

DOC overhead & profit on equipment and materials:

When purchasing equipment and/or materials, the DOC would add a 15%
markup to account for administrative costs.

Regional adjustment multiplier for equipment and materials assumed to be an
average of the multipliers for the following areas:

Indianapolis, IN vs. 1.013
National Average

Evansville, IN vs. 1.034
National Average
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Terre Haute, IN vs. 0.921

National Average

Average Multiplier vs. 0.989
National Average

5. Length of Workday: 480 minutes

6. Work Adjustment Factors:

The following factors increase the duration or difficulty of the work and are
applied to the activity duration.

a.

Height Factor, 12-20'  10.0%

This factor takes into account time necessary for the crew to climb up
to the working platform of the scaffold, lift or pass tools/equipment to
the platform, and to reverse the steps upon completion of the activity.
In addition, it allows for the difficulty of reaching beyond the scaffold to
perform the required work.

Breathing mask factor 10.0%

Worker efficiency will be adversely affected by the use of canister filter
masks. This mask, while providing protection from airborne
contaminants resulting in dismantling activities, restricts peripheral
vision, free breathing and rapid coordinated motion.

Protective clothing factor 0.208%

A factor accounting for the use of protective clothing, the associated
procedural "suit-up", and controlled disposal of the clothing. The
estimate is based on the productive time lost during eight protective
clothing changes per day for the start and end of the day, breaks and
lunch.
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d. Hazardous work factor 10.0%

A factor addressing the administrative controls and requirements of
working in hazardous areas such as increased time consumed in
prework briefings and possible debriefings.

e. Paid lost time factor 8.333%

Paid nonproductive time, necessitated by agreement with labor for
scheduled work breaks at predetermined intervals.
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H.T. PRITCHARD GENERATING STATION
DETAILED COST TABLES
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FOSSIL STATION DISMANTLING ESTIMATE

H.T. Pritchard Generating Station
indianapolis Powver and Ligit Company
Wednesday, February 23, 194

P
LJ
»

»

Cosls stated in thousands of 195 dollars unless otheriss noted. Scrap Value!

Columns may not total due 16 rounding, Coppar $1,100.00 perion
Identical values may indicats coet sharing with othennita. Slainless Steel $240.00 perlon
931228 OECCER Version Carbon Steel $100.00 perion

20:29:32  TIME OF RUN

TABIE 1 TABLE 3
H.T. Pritchard Gererating Station H.T. Pritchard Generating Station
Dismantling Cst Summary Accounts Summary
1993 Odurs Thousands of 1893 Doltars
Dismantiing Activity Cost $21.213 870
Plant Perlod
Period - Dependant Cost $10.640,859 Dismantiing Cependent Scrap
Piant Type Gost Cont Credit Total
Subtatat $31,854,840
Steam Plant 324,706 $12.222 ($10,868) $26.059
Contingsncy $5.080.37¢
Dinsel-Genarators $5 $3 (34) $4
Cost Subtolal $36,835,216
Totals Across Plant Types 324711 §12,224 ($10.872) $26,063
Serap Credit ($10,872.005)
Totai Project Cost $26,063,121
TABLE 2 TABLE 4
H.T. Pritchard Generating Station H.T. Pritchard Generating Station
Dismantling Activity Cost Summary Scrap Value by Plant Type
Thessands of 1693 Dotlurs 1993 ODollms
Actlvity Costa Peccent Cartion St Stalnless S8 Copper
Asbesios Abatemant $3.834 10.65%] Plant Type fronx) {rans) {tons} Yalue
Systems Rarnova! $9,852 26.13%{Steam Plant 4071812 1,741.44 5,798.59 $10,868.212
Structures Demolition 72 19.28%
Site Resioration $3178 8.60% | Dissel-Gensrators 2508 125 $3,883
Utility Staffing $4.197 11.36%
DOC Statfing $4,232 11.46% Totala 40,743,127 1,.741.44 5,799.85 $10,872,095
Liability insurance $278 0.75%
Tools & Equipment $4,344 11.76%
Total Dismantiing Costs $38,035 100.00%
Scrap Cradit ($10,872)
]Totai Projoct Cost $26,082
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Activity Removal Other Contingency Totak C Steel St Steel Copper Craft
Number Activity Description 3 ’ 2 ] Tons Tons Tons Hours
1 pELIOD 4
1 Period 1 Hindistributed Costs
1.1 insurance 71.8 7.2 79.0
1 Subtotal Undistritasted Costs Periad 1 718 7.2 %0
1.2 Period 1 Staff Costs
121 DOC Staff Coat 8249 122.7 488
122 Utility Staff Cost 8848 132.7 1,017.5
12 Subtotsl Staft Costs Perlod 1 17087 258.5 1,.966.1
1 TOTAL PERIOD 1 COSY 17818 203.8 2,045.1
Period 1 Costs Breakdown by Unit
Unit 4 2153 M 2472
Unit2 248.3 M 247.2
Unit3 2183 3t 4.2
Unit4 3230 418 3708
Unit & 3230 478 37os
Units 4894 73_1 581.8
Period 1 Station Totals 17618 26386 2.045.4
2 PERIOD 2
21 Asbestos Abatemant
2.1 Unit 1 8386 8.3 161.5 BO7.5
2.1.2 Unit2 8388 9.3 1615 807.5
213 Unnd 581 8.5 1438 7088
2.1.4 Urit 4 450.8 75 1170 £85.1
FRR Unit§ 4508 75 117.0 585.1
218 unite M50 8.4 87.6 430.2
21 Station Towl 30885 48.8 7888 39338
2.2 Removal of Plant Systems
224 UNIT ¢
2214 Acd, Caustic and Boller Chemical Fead 58 08 8.7 70 07 0.0 168.2
2212  Boiler Fesdwater 2353 353 2708 17798 1828 7.086,3
2213 Clrculating Water 1024 154 "y 5323 108 50.5 29984
2214 Conl Handling/Supply 1089 16.3 1253 876 78 514 3.163.2
2215 Combustion Alr and Flue Gas 89 58 487 148.3 129 10838
2218 Compressed Alr 12.0 1.8 138 1.4 05 JI53.8
2247 Condansata 136 20 157 125 14 3827
2248  Condenser Air Removal 423 84 494 3430 03 16.0 1,282.4
22148 DiesstGes Turbine Generalor o7 0.1 08 42 02 205
22110 Dreins %0 38 288 1183 3.8 05 T23.1
22111 Electical System 2307 348 265.4 708.7 74886 87310
22112 Equipment Cooling Water 85 73 559 188.3 50.0 20 1.406.4
22113 Fuel Ol Supply 21 03 24 30 0.1 0.2 592
2213.14  Hydrogan and Carbon Dioxide 03 01 04 05 01 104
2.2.1.15  Lubricating Oit 23 03 28 34 02 03 648
221,16  Msin Steam, Het and Cold Raheat 703 10.5 809 2z 480 20629
22117  Seal Watar 134 20 154 112 0.2 05 3954
22118 Vents 35 0.5 4.0 88 102.3
221 Unit 1 Totals 958.1 1439 1,1029 45845 3207 8703 28,167.9
222 UNIT2
2221 Add, Caustic and Boiler Chernical Feed 58 o8 87 70 o7 0.0 168.2
22272 Railar Fagdwatar 2353 353 2708 1.778.8 1828 7.088.3
2223  Circulgting Water 1024 154 117.7 5323 108 50.5 29084
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Activity Removal Contingency Total C Stesl §t Steel Copper Craft

Number Activity Description $ 4 4 Tons Tons Tons Hours
2224 Coal Handling/Supply 1088 163 1253 3|78 7.8 514 3,16—33-
2225 Combustion Air and Flus Gas 389 58 447 1483 128 1,093.9
2226  Compressed Air 120 18 138 14 0% 3539
2227 Condensate 138 240 15.7 125 14 8.7
2228 Condenser Air Removal 429 84 494 3430 03 1890 12824
2228  DieselGas Turbine Cenerator 144 0.1 08 42 02 205
22240 Drains 250 38 288 118.3 338 0s 7239
22211  Electrical System 307 348 265.4 708.7 7488 87310
22212 Eguipment Cooling Water 486 73 559 1883 500 20 1,408.4
22213  Fuel Qif Supply 21 03 24 30 0.1 02 58.2
222.14 Hydrogen and Carbon Dioxide 03 01 04 05 01 10.4
22215  Lubrcating Ol 23 03 28 kR 02 03 64.8
22216  Main Steam, Hot and Cold Reheat 703 105 80.9 3224 480 20629
22247 SealWatwr 134 20 15.4 1.2 02 0.5 3854
22218 Venls 35 0.5 4.0 88 102.3
222 Unit 2 Totals 959.1 1439 1,102.9 4,584.5 297 870.3 28,1679
223 UNIT 3
2231 Acid, Caustic end Boilar Chernical Foed 58 08 a7 70 07 Q.0 1682
2232 Boiler Feedwaler 2382 387 2740 17798 162.8 71797
2233  Circuating Water 1024 154 "ry 5323 108 50.5 29084
2234  Cosl Handing/Supply 1083 163 1253 3878 79 59.4 3,632
2238 Combustion Alr and Flue Gas 389 58 44.7 1483 126 10839
2238 Compressed Alr 120 18 138 114 05 3539
2237 Candensate 136 20 187 128 14 3827
2238 Condanser Alr Removal 429 64 49.4 30 03 8.0 12824
2239 Diasal/Gas Turbine Generator o7 0.1 08 42 02 205
22310 Drains 50 38 268 1183 33.8 05 7231
22311 Electrical System 2307 348 2654 706.7 748.8 67310
22312  Equipment Cooling Water 428 73 55.9 188.3 50.0 20 14084
22313  Fuel Oil Supply 21 03 24 30 0.1 02 502
223,14 Hydrogen and Carbon Diexide 03 0.1 04 08 (iR ] 104
22315  Lubdcating Ol 23 03 26 kA 02 03 648
223.18  Main Steam, Hot and Cold Rehest 703 108 808 3221 480 20628
22317 Seal Waler 134 20 15.4 11.2 02 05 3954
22318 Vanls 35 0.8 40 6.6 1022
223 Unit 3 Totals 9620 144.3 11083 45845 297 8703 28,2613
224 UNIT 4
2244 Acld, Caustic and Boiler Chemicsal Feed 58 08 8.7 10 0.7 0.0 168.2
2242 Buoiler Feedwatar 2842 428 326.9 858.3 54.2 86843
2243 Circulating Water 1138 171 1310 5440 108 50.5 33444
2244 Coal Handling/Supply 1423 213 1837 470.4 129 569 41475
2245 Combustion Alr and Flue Gas 181 27 208 127.4 108 5112
2248 Comprassed Alr 158 23 18.0 128 08 4819
2247 Condensate 337 51 388 332 1.4 15 8744
2248  Condenser Air Removai Et) 75 575 3583 [k WO 1,550.0
2248 Diosal/Gas Turbine Generator - 1k 0.1 13.3 42 02 2058
22410  Deains 250 38 288 116.3 38 05 7231
2.2.411  Elaclrical System 207 8 2654 708.7 7488 87310
22442 Equipment Covling Water 539 8.1 61.9 1909 50.0 20 15626
22413  Fuel Cil Supply 2213 341 2614 7538 0.4 167.0 6819.1
22414 Hydrogen and Carbon Dioxide 03 0.1 04 05 0.1 104
22418  Lubricating Qi 23 0.3 28 3 02 03 €48
22416  Main Steam, Hot and Cold Reheat 108.5 16.0 1225 399.7 §8.1 31345
22447 Seal Water 170 28 19.86 207 0.2 15 490.7
2241 Vents 4.5 07 5.2 78 1326
224 UNIT 4 Totals 13343 200.1 15345 4,617.1 235.1 1,045.2 39,3331
225 UNITS
2251 Adid, Caustic and Boller Chamical Feed 58 (i3] 8.7 70 07 00 168.2
2252  Boiler Feadwater 2042 4256 269 ase3 54.2 86643
2253 Circuiating Water 1139 171 1310 544 G 108 565 3344.4
2254  Coal Handling/Supply 1423 2713 1837 4704 589 41415
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Activity Removal Other Contingency Totsi C Steel St Steel Copper Craft
Number Activity Description 4 1] 4 1] Tons Tons Tons Hours

22585 Combustion Alr and Flua Gas 18.1 27 209 1274 108 511.2
2258 Compressed Air 58 23 1840 128 [eX.] 4819
2237  Condensate R7 5 36.8 33z 14 i3 ordd
2268 Condenser Alr Remove! 0o 15 878 asay a2 8.0 1,500
2289  CieselGas Twbine Generator or 0.1 08 42 02 208
22510 Drains 250 a8 288 116.3 38 0.5 7231
22511 Electical System 2307 348 2654 706.7 7468 68,7310
22512  Equipmant Cooling Water 539 8.1 819 190.9 50.0 2.0 15628
22513  Fuel Ol Supply 23 344 2614 7518 (A} 167.0 6.819.1
22514  Hydrogen and Carbon Dioxide 03 0.1 o4 a5 01 104
22515 Lubricating Oit 2.3 03 28 341 02 63 846
225168 Main Steam, Hot dnd Cold Rehaat 108.5 16.0 1225 3997 59.1 31345
225817  Seal Water 170 28 198 207 02 15 4997
22518 Venis 4.5 0.7 52 78 132.8
225 UNIT & Totals 13343 200.1 15345 46171 2351 1,045.2 39,3331
226 UNITE

22861 Add, Caustic and Boiler Chemical Feed 66 1.0 76 88 (2.3 00 1614
2262 Boiler Feedwater 2696 404 3101 196886 1122 00 82008
2264 Circulating Watar 2076 31 2388 3156 168 18 8,060.4
22658 Coal Handling/Supply 277 408 32s 7248 128 6684 79752
22686 Combustion Air and Flue Gas 435 85 5.0 1505 134 12224
2287 Compressed Air 285 43 ns 21.4 00 8458
2268 Condensate 45.1 8.8 51.9 385 08 15 132214
2259 Condanser Air Remaval 68.4 103 788 3979 a3 i8.0 2,060.1
22610 Diessl(Gas Turbine Ganarator o7 01 o8 42 0.2 205
22811 Drains 64.9 27 7486 1721 438 as 16982
22812 FElactrical Systam 207 348 2854 7067 74868 87310
22643  Equipment Cooling Weter 62.3 04 7.7 194.7 500 20 1.812.8
2.28.14  Fual Gil Supply 737.2 1108 8478 16713 0.1 1870 213931
22545 iydrogsn and Cabon Dickids 25 o4 23 by ek e
22616  Lubricating Oit 23 03 28 31 02 03 a4.8
226,17  Main Steam, Hot and Cold Rehest 788 M5 86.3 1859 303 22668
22818  SesWater 19.0 29 219 14.1 03 o5 550.5
22618 Vents 5.7 0.9 8.8 8.1 168.9
226 UNIT & Totals 25131 3770 28800 7.448.7 2824 10985 7368084
22 System Remowal Station Totals B,061.8 1.208.3 92711 30,434.5 17414 57988 236,871.7
2.3 Remaval of Main Turbine / Generator

231 Uniti 174 26 200 4646 4824
232 Unit 2 174 28 200 4648 4824
233 Unit3 174 26 200 4646 482.4
234 Unit4 184 28 212 450.8 50g8
235 Unit§ 184 28 212 4908 5096
2486 unité 199 3.0 22.9 5313 551.7
23 Station Turbine/Generator Totals 108.0 18.3 125.3 2,908.6 30182
2.4 R | of Main Cond

241 Unit 1 Mo 51 39.1 2115 838
242 Unit2 340 5.1 31 21158 j:25%]
243 Unit 3 340 51 391 2115 a9
24.4 Unit 4 418 8.2 478 2585 1,1203
245 Unit § 418 82 471.8 2585 1,1203
248 Units 38.7 55 422 2281 £06.8
2.4 Station Condenser Totals 2219 333 256.1 1,379.7 6,026.8
25 Demotition of Remaining Site Bulldings
251 Boller/Turbine Building £,100.4 7786 5.969.0 5,565.0 118,930.2
252 Coal Handling Bulidings/Structures a8 739 568.5 3474 10,808.2
253 Cooling Towar Structurss 370 475 3845 70 84842
254 Crib House/intake Buildings & Stnuctures 208 341 239 181 4315
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Activity Remova) Other Contingency Yotal C Steel 5t Steet Copper Craft
Number Activity Description 3 1) $ 3 Yons Yons Yons Hours

266 Other Buidings & Structures 566 133 1018 B4.2 15405

2586 Stack/Precipitator Structures 4.1 12.8 x8 1,£588

25 Station Buamg Dernofiton Totals 6,193.4 250 7.1225 G0224 14L6TLS

2.6 Perlod 2 Undistributed Costs

261 insurance 1748 1.5 1920

282 Heavy squipment rental 3.0304 4546 34849

283 Pipe cutting equipment 5872 88.1 6753

264 Small Tool Aflowancs 120.7 — 18.1 138.7

2.6 Subtotal Undistributed Costs Period 2 1207 37922 578.2 44810

2.7 Period 2 Staff Costs

271 DOC Statf Cost 28174 42286 3,2400

272 Utitity Staf¥ Cost 27527 412.9 3.165.7

2.7 Subtate! Staff Costs Period 2 56701 8355 64056

2 TOYAL PERIOD 2 17,8082 9,410.9 4,380.4 31,8048 40,743.2 17414 5,799.8 387,587.9

Period 2 Costs Braskdown by Unit
Unit 1 24104 11410 §96.3 4,147.8 5,988.6 T 8703 48,8993
Unit 2 24104 1,141.0 §98.3 49478 5,988.8 W7 8703 48,6983
Unit3 2,338 1,140.2 8774 40539 5,908.8 3287 8703 48,7928
Unit4 2,998.7 1,706.1 7509 5,455.8 €,458.4 2381 1,045.2 46,6898
Unit & 2,999.7 1,7058.1 7508 54588 84584 2384 1,0482 86,8558
Unit & 4,849.3 25784 11169 8,344.8 9,860.8 2824 1,098.8 114,077.2

— M
Period 2 Station Totals 17.805.2 94109 4,388.4 31,6046 40,743.2 1,7414 57998 387,587.9
3 PERIOD 3

3.1 Site Closeout Activities

314 BackFill Site 5018 75.2 5749 2,751.2

31.2 Site Restoration 2i262.1 3393 2601.4 764.2

31 Station Closeout Totals 27637 41486 3,1783 3.515.4

3.2 Parlod 3 Undistributed Costs

121 Insurance 49 as 54

322 Hanvy equipment rental 29.7 45 342

3.24 Small Tool Allowance 9.2 1.4 10.5

3.2 Subtotal Undistributed Costs Perlod 3 92 46 83 50.1

a3 Staff Costs Period 3

331 DOC Staf Cost are 57 438

332 Utility Staff Cost 11.6 1.8 136

33 Subtotal Staff Costs Period 3 497 75 57.2

TOTAL PERIOD 3 277128 843 4283 3,2888 35154

Period 3 Casts Breakdown by Unit
Unit 1 338.2 10.2 g1.8 7.2 4249
Unlt 2 3352 10.2 1.8 3812 A24.5
Unit3 2352 10.2 58 387.2 4248
Unit 4 8028 15.3 nr 598.7 LAY )
Unk § 5028 18.3 nr 595.7 8374
Unit s 7818 23.2 M7 902.8 9658

Perlod 3 Station Totals 2,7729 84.3 4283 13,2856 35154

TOTAL COST TO DISMANTLE 20,8784 11,278.7 5,080.4 38,8352 40,743.2 17414 5,799.8 391,103.3
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Activity Removat Other Contingency Total C Steal St Stesl Copper cnft
Number Activity Description 4 ] L] ] Tons Tons Tons Hours

Totai Expenditures (o Dismariiia with 15.85% Cuniingsncy. 36,305,217
1952 Cellars
Credit for Scrap Melal Removed,
Carbon Steal Scrap Tormage 40743 @3$100.00 / ton $4.074217
Stainless Steet Scrap Tonnage 1,741 @4240.00 f1on $417,946
Copper Scrap Tonnage 5800 @81100.00/ ton $6,379.822
Total Scrap Metat Cradit 48,2845 Tons {310.872,095}
Estimatad Adjusted Cost 1o Utility to Dismantie: 426,063,122
TOTAL CRAFT LABOR REQUIREMENTS: 391,103.3 MANHOURS
TOTAL COST TO MISMANTLE BREAKDOWN BY UNIT
Unit 1 2,745.8 1,366.6 6739 47920 5,988.6 ko R g 8703 47,1243
Unit 2 2,055 1,366.8 [34:X.] 47920 89888 329.7 870.3 47,1243
Unkt 3 28108 13858 660.8 45978 89888 3287 ar70.3 47,2177
Unkt 4 3,802.8 2,0434 8784 64223 84584 2384 1,045.2 w2800
Unit & 3,802.8 2,043.4 a76.4 8422 8488.4 2381 1,048.2 87,297.0
Units 54111 3,091.6 1,307.0 9,809.1 €,860.8 282.4 1,008.8 115,043.0
Total Cost for ATl Units 20,5781 11,2787 £,080.4 36,9352 40,743.2 17414 £,789.8 391,103.3
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Activity Removal Other Contingency Total C Steel St Steel Copper Craft
Number Activity Description L4 3 $ s Tons Tons Tons Hours
UNIT BREAKDOWN {1393 Dollars) UNIT 1 UNIT 2 UNIT 3 UNIT4
Total Expanditures to Dismantie by Unit £4,702,008 $4,792.008 £4.857,425 $8,42054
Contingency 18.53% 18.52% 1837% 15.80%
Crait for Scrap Metat Removed:
Carbon steel scrap @ $100.00 / ton 5,980 $592,859 5,989 $598,859 5,089 $5908,659 8458 5645840
Stainless steal scrap @ 3240.00 / ton 330 £79,138 330 $70,138 330 379,138 235 356,415
Copper scrap @ $1100.00/ ton a7 $957,372 870 $957,372 870 $857,372 1.045 $1,149,888
Totat Scrap Metal Credit 71887 ($1.835,368) 71887 (41,635,360 7,188.7  1%1,635,386} 77388 {$1,851,943)
Estimated Adjusted Cost ta Utility to Dismantle: 33,156,840 43,158,640 43,082,123 44,570,388
TOTAL CRAFT LABOR REQUIREMENTS 47,1243 47,1243 47,2177 87,2910
UNIT BREAKDOWN (1993 Dollars) UNIT & UNIT6
Total Expendituras to Dismantts by Unit $68.422.311 $9,808.,097
Contingency 15.80% 15.37%
Credit for Scrap Metat Removed:
Carbon stesl scrap @ $100.00/ ton 8458 3645840 2,881 $588,081
Stainfass steal scrap & $240.00 / ton 235 $58.415 282 367,710
Copper scrap @ $1100.00 / ton 1,048 $1,140.688 1,068 $1.208,341
Total Scrap Matat Credit 77388 31,851,943 11,2412 (92,262,113
Estimated Adjusted Cost to Utility to Dismantia: 44,570,368 37,546,984
TOTAL CRAFT LABOR REQUIREMENTS B87,207.0 115,043.0
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Cause Nos. 44576/44602
Attachment ETR-5
Page 116 of 236

Indianapolis Power & Light Co. EXHIBIT TSI-1
Dismantling Cost Estimate Page G-1
APPENDIX G

E.W. STOUT GENERATING STATION
DETAILED COST TABLES
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E.W. Stout Generating Station
indianapolis Power and Light Company
Wednesday, February 23, 1994
Costs stated in thousands of 1993 dollars unless otherwliss noted. Scrap Valua:
Cotumns may not total due to rounding. Copper $1,100.00 perton
idantics! valuss may indicste cost sharing with other units, Stalnless Steef $240.00 parton
93.12.286 DECCER Version Carbon Stoal $100.00_por ton
195157 TIME OF RUN
TABLE 1 TABLE 3
E.W. Stout Generating Station E.W. Stout Generating Station
Dismantling Cost Summary Accounts Summary
1493 Dollars Thousands of 1993 Dollars
Dismantiing Activity Cost $32,454 555
Plam Period
Period - Dapendant Cast $10,789,.887 Dismantiing  Dependent Scrap
Plant Typs Cost Cost Credit Total
Subtotal $43,244.442
Steam Plant $37,502 $12,380 {817,450} $32,523
Contingency $6,763,829
Combustion Turbines $10 $3 ($8} 38
Cost Subtotal $50,008,274
Dissel-Generators 510 3 (38) $6
Scrap Credit ($17.474,367)| Totats Across Plant Types $37.622 $12,388 ($17,474) 332,504
Total Project Cost $32,633 904
TABLE 2 TABLE 4
E.W. Stout Generating Station Scrap Value by Plant Type
Dismantling Activity Cost Summary 1893 Doflars
Thousands of 1993 Dollars
Actiyity Cous Perzent Carbon Sti Stainless St Copper
Asbestos Abatement $3.740 7.48% Plant Type frons) {tons) {tons) Value
Systems Removal $13885 27.76%| Steam Plant 73,1268.42 2,284.52 8,725.23 $17.458,679
Structures Demolition $12088 24.11%
Site Restoration $7,041 14.08% iCombustion Turbines 49.96 2.50 57,744
Utility Stafing $4,155 831%
DOC Statfing $4238 8.47%{Disssl-Generators 49.96 e 250 $7.744
Liability insurance $485% 097% Totals 7322834 228452 8,730.23 $17,474,267
Tools & Equipment $4.407 8.81%
Total Disrnantiing Costs $50,008 100.00%
Scrap Credit ($17.474)
Total Project Cost $32.534
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Activity Remaval Other Contingency Total € Steal St Stesl Copper Craft
Number Activity Description ¥ L] $ 3 Tonw Tons Tons Hours
1 PERIOD 1
i3 Penod 1 Undisiituled Costs .
1114 Insurancs 1271 127 1398
1.3 Subtotal Undistributed Costs Poriod 1 127 7 1298
1.2 Period 1 Staff Costs
1.2.1 DOC Staff Cost 820.7 1231 8438
122 Utitity Staff Cost 8821 1323 1.014.4
12 Subtotat Steft Costs Period 1 15’52.8 2554 1.9582
1 TOTAL PERIQD 1 COST 18288 2681 2,007.8
Period 1 Costs Breakdown by Unit
Unit4 86.5 2.7 891
Unit 2 B85 127 99.1
Unit 3 88.2 129 1011
Unit4 88,2 129 101.1
Unit 6 236.2 348 289.7
Unité 2352 348 285.7
Unit7 1,010.0 148.0 1,158.0
Period 1 Station Totals 18208 268.1 208738
2 PERIOD 2
2.1 Asbestos Abatement
211 Unitd 3342 9.2 859 4293 128135
2.1.2 Unit 2 3342 9.2 859 4203 129138
2.4.3 Unit 3 6237 87 158.1 7905 240870
2.1.4 Unit4 6237 87 158.1 760.5 23,0870
218 Uit 5754 38 145.3 7I6.5 18,7552
2.1.8 Unit8 407 58 1088 5484 18,7552
2.1.7 Unit 7 188 31 _2.9 24.5 840.3
21 Station Total 2,941.5 0.4 7480 37398 108,171.6
2.2 Removal of Plant Systems
2.2.1 UNIT %
2211 Acd, Caustic and Boller Chemical Feed 122 18 140 124 05 00 359.5
2212  Boiler Fesdwater 2018 nz 2318 1,762.8 1628 60428
2213 Circulating Water 93 14.1 1078 538.3 102 50.5 275658
2214  Coal Handling/Supply 8 123 044 2703 83 165 23733
2245 Combustion Air and Flus Gas 10.1 15 118 1200 100 2858
2218 Compressed Alr 83 12 95 X} 05 2442
2217 Condensate 83 10 73 73 03 D4 181.8
2218 Condenser Air Remaval 451 68 519 3488 03 160 13500
22.1.9 Dlssel/Gas Turbine Ganerators 25 o4 28 143 a7 w02
22.110 Draing 259 39 297 172 e 0.5 7488
22.1.11  Elactrical Systems 2580 38 2978 11965 1,157.8 75372
22112 Equipmant Cooling Water 3.5 65 420 1538 400 20 1,053.7
22113  Fuel Ot Supply nr 10.7 B24 745 [:X:] 1.5 20188
2.2.4.14 Hydrogen and Carboa Dioxide 38 05 41 8.2 05 1020
22,115 Lubricating OF 204 1 235 107 21 03 5748
22116  Wain Steam, Hot ar! Cold Rehsat 845 9.7 744 2836 a7 18985
22417  Seal Watar 50 07 57 114 02 1.0 1452
22118 Vents 32 05 ar 75 952
22119 Wasle Treatmant 25 0.4 29 40 0.0 o0 74.4
221 Unit 1 Totals 9542 1431 10875 49600 3093 1.2475 278102
222 UNIT2
2221 Acid, Caustic and Boller Chemical Feed 122 18 14.0 1214 05 o0 3585
2222 Boiler Fepdwater 2016 .2 2119 17628 1628 8,0428
2225  Clodating Water 09 141 1076 5383 102 508 27585
2224 Coal Handling/Supply 821 123 94.4 2703 8.3 18.5 23733
2225 Combustion Alr and Flue Gas 10.1 1.5 118 1200 100 285.8

9yeu)SH 1S0)) SUTPUEeNsi(]
Tpay

‘o)) 1qSr] 29 Iomoyg stod

T7ISL LIdTHXH

g-x) adeq

9ez Jo g1} 9bed
§-413 WLyoRNY

Z209%v/9.51y 'SON 8sned


http:2.2.1.16
http:2,2.1.19
http:2,2.1.16
http:2.2.1.14
http:2.2.1.13

L & & § S L

Activity Kemovai Other Contingency Total C Steel St Stesi Copper Crant

Number Activity Description $ ] $ $ Tons Yons Yons Hours
22286  Compressed Air 83 12 a5 9.0 0.5 244.2
2227 Condensate 83 1.0 73 7.3 03 04 181.8
2228  Condenser AlrRemoval 451 88 518 3406 03 16.0 1,350.0
2228  Dlesel/Gas Turbine Gensralors 25 04 29 143 o7 m2
22210 Drains 259 39 297 1172 338 0.5 748 8
22211 Electrical Systems 2590 358 2978 1,198.5 1,1578 7.537.2
222,12 Equipment Cooiing Water %5 55 420 1538 400 20 1.0537
22213 Fuel Ol Supply n7 10.7 924 745 686 15 20189
2.2.2.14 Hydrogen and Carbon Dioxde 38 05 41 82 05 1020
22215 Lubricating Olf 204 31 238 197 21 03 574.8
22218 Main Steam, Hot and Cold Reheat 645 a.7 741 2838 337 18985
22217 Seal Water 50 [: ¥4 57 114 0.2 1.0 145.2
22218 Vents 32 05 37 75 95.2
22219 Waste Traatment 25 04 29 40 0.0 0.0 74.1
222 Linit 2 Totals 9543 143.1 1.097.5 49600 308.3 1.247.5 279102
223 UNIT 3
2231  Acd, Caustic and Boiter Chemical Feed 122 1.8 140 1214 05 0.0 585
2232  Boiler Feoowater 2018 302 219 17628 1628 68,0428
2233  Ciradating Water 919 141 107.8 5383 10.2 505 27588
2234  Coal Handling/Supply 824 123 844 2703 8.3 185 23733
22.3.8  Combustion Alr and Flus Ges 1061 15 11.8 1200 10,0 2858
22368  Compressed Alr 83 12 9.5 88 as 2442
2237  Condensate 63 1.0 73 73 03 04 1818
2238 Condenser Alr Removal 451 68 518 3486 0.3 16.0 13500
2239  DieselGas Turbine Genarators 25 04 29 143 0.7 702
22310 Drains 259 39 297 172 bR 0.5 7488
22311  Elocical Systems 259.0 288 2878 1,198.5 11576 7.537.2
22312 Equipment Cooling Water 285 5% 42,0 1538 400 2.0 1,057
2.2.3.13  Fuel Oll Supply ra ks 107 az4 745 68 15 20188
22314 Hydrogen and Carbon Disxide 38 08 4.1 82 05 102.0
22315 Lubrcating O | 04 i 25 187 21 0.3 5748
2.23.18 Magin Steam, Hot and Cold Reheat 645 8.7 74.1 2838 337 1,898.5
223.17 Seal Water 50 o7 57 114 0.2 10 145.2
22318 Vents 32 0.5 37 75 852
22319 Waste Treatment 28 0.4 29 4.0 0.0 0.0 741
223 Unit 3 Totals 953 1431 10875 49600 3083 12475 278102
224 UNIT 4
2241 Add, Caustic and Boiter Chamical Feed 122 1.8 14,0 124 0.5 00 3585
2242  Boller Foadwaler 28 30.2 2319 1,7628 162.8 65,0428
2243  Ciralating Water 939 14.1 107.9 538.3 102 50.8 2,756.8
2244  Coal Handling/Supply 821 123 84.4 2703 83 16.5 23733
2245  Combustion Alr and Flue Gas 101 15 1.6 1200 100 2858
2246  Compressed Air 83 12 9.5 9.8 05 2442
2247 Condemate 83 10 7.3 73 03 04 1818
2248  Condanser Alr Removal 451 68 518 JaBe 03 16.0 1.350.0
2249  Dissal/Gas Turtine Ganemtors 25 04 29 143 0.7 702
22410 Oreins %8 38 287 17.2 39 05 7488
22411 Electrical Systems 2530 388 297.8 11088 11678 25273
22.412 Equipmant Cooling Water M 55 42,0 1538 400 20 1,053.7
22413  Fuel Ol Supply "7 107 824 745 68 1.5 20188
2.2.414 Hydrogen and Carbon Dioxide 38 05 41 82 05 102.0
224.15 Lubricating Oil 204 31 25 19.7 21 a3 574.8
22.4.18 Main Steam, Hot and Cold Reheat 645 a7 741 2838 337 1,898.5
22447 Seal Water 50 07 57 114 0.2 1.0 1452
22418 Venis 32 05 k¥4 75 952
22419 Waste Treatment 25 04 29 4.0 0.0 00 741
224 UNIT 4 Totals 8543 1431 1,097.5 49600 3083 1,247.5 27.810.2
228 UNIT §
2251  Acid, Caystic any Bailer Chemical Fead 570 85 85.5 459 05 28 1,680.7
2252  Boler Feadwater 338 548 4184 22117 1458 25 10,811.1
22583  Circutating Water 1809 271 208.0 4736 03 218 53974
2254  Coal Handling/Supply 1608.3 253 183.6 8182 183 315 43219
2255  Combustion Alr and Flue Gas 838 14.1 1079 1448 138 03 28358
2256  Compressed Air 142 24 183 156 02 4214
2257 Condensate 1.9 18 137 165 03 15 2448
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Activity Removal Other Contingency Totat C Stesl 5t Stest Copper Craft
Numbar Activity Description 4 [ [ L Tons Tons Tons Hours

2258  Gondenser Aif Removal 754 B3 863 3768 0.3 8.0 7.786.4
2258  DieselGas Turbine Generator 5 04 28 143 a7 702
22510 Drains 28 C 45 343 148.3 438 ¢33 a58.5
2.25.11  Electrical System 2530 388 2978 11065 11578 78372
22512 Equipment Cooling Watar 400 60 45.1 156.0 40,0 20 1,158.8
22543  Fust Gif Supply 1365 205 1574 i31.0 3.4 i0 35415
2.2.5.14 Hydrogen and Carbon Dioxide 02 0.0 0.2 02 52
22515 Lubricating Ot 204 31 235 187 21 Q3 574.8
2.25.16 Main Steam, Hot and Cold Reheat 422 65 47 1183 114 1,2087.8
22547 Seal Water 80 1.2 8.2 1.7 o5 235.2
22518 Venls 28 04 33 a0 861
22549 Waste Treatment 34 0.5 38 47 00 [+ 1] 1003
225 UNIT & Totals 1,4853 2243 17196 5,701.2 2849 12388 43,7553
2286 UNIT 8

2281  Acid, Caustic and Boller Chernical Feed 57.0 85 655 459 05 28 16807
226.2  Boiler Feedwater 838 546 4184 22117 1456 25 10.811.1
2264  Cirtuleting Water 180.9 271 208.0 4738 [+3) 218 5,397.4
2265  Coal Handiing/Supply 168.3 253 1836 6189 123 315 4921.6
2268  Combustion Alr and Flus Gas 838 141 107.8 1414 139 n3 28358
2287 Compressed Alr 142 24 163 15.6 02 4214
2268 Condensate 119 1.8 137 18.5 03 15 3448
2268  Condsuser Alr Removal 594 -3 883 370.8 3 180 1.786.4
2.26.40 DieseVGas Turbine Generator 25 04 28 143 07 702
226.11 Drains 288 45 343 148.3 438 05 858.5
22812 Elactrical System 259.0 s 2978 1,1965 11578 75372
22613 Equipment Cosling Watar 400 60 481 1580 400 20 1,1588
22644 Fuel Oif Supply 1368 205 157.1 1310 134 1.0 38418
226.15 Hydrogen and Carbon Dioxide 0.2 o 0.2 0.2 52
22516  Lubdeating Ol 204 3.1 ns 19.7 2.1 03 5748
228.17 Main Steam, Hot and Cold Rehest 43.2 65 49.7 1153 11.4 126878
226.18 Seal Water 80 12 9.2 7.7 o5 2352
22619 Vants 29 04 33 80 88.1
22820 ‘Wasls Trsatment o4 % 3.5 a7 0.0 ] 100.3
228 UNIT 8 Totals 1.4853 2243 17196 $,701.2 2849 12388 43,7553
227 UNIT 7

2271 Add, Caustic arxd Boiler Chamical Feed 3149 472 3822 420.3 1.2 84 8,425.6
2272  Auwdliary Steam 65.0 B 748 107.0 57 o1 18457
2273  Boiler Fesdwater 20255 3038 23293 12,878.7 217¢ 300 61,0881
2274  Bullding Healing 1158 174 133.2 75 01 34410
2275  Circulating Water 1354 203 185.7 1178 68 00 3.0904.3
2276  Cosal Handling/Supply 1978 297 2275 2534 a3 08 58338
2277  Combustion Air and Flue Gas 809 121 830 2488 16.8 227132
2278 Compressed Air 380.7 541 4148 960.4 105 120 106151
2279 Comdensate 1440 216 1658 2808 a5 15 43128
22740  Condenser Alf Remova! 1618 248 188.4 7028 03 210 40708
22711 Diesel/Gas Turbine Generator 25 04 28 143 07 702
22742 Drains 7.0 1.1 81 165 0.1 15 2037
22743 Electiical System 2500 388 297.8 1,196.5 11578 7.537.2
22714 Equipment Cooling Water 2340 351 2691 8185 1400 25 88928
22715 Extraction Steam 334 50 8.4 8§4.7 1,0121
22716  Fire Protaction 785 18 903 95.8 02 15 23537
22.747  Fuel O Supply 28 4.9 3215 2665 273 20 7.864.7
22718 Hydrogen and Carbon Dioxide 02 00 02 0.2 5.2
22715 Lubrcating O 588 85 650 625 19 25 16374
2.27.20 Main Steam, Hot and Cold Reheat 16893 284 2177 266.2 208 200 5,805.8
22721 Seal Water 270 4.0 No 16.4 0.2 05 796.6
22722 Vents 93 14 106 14.1 738
22723 Waste Troatment 7.5 1.1 8.7 7.7 0.0 0.0 255
227 UNIT 7 Totals 47878 718.2 5.505.9 23,6863 477.4 1.2627 142,209.2

_— ——

22 System Removal Station Totals 11,5855 17383 13.334.9 54,9288 22845 8,730.2 H1,4506
2.3 Removatl of Main Turbine / Generator

231 Unit 1 174 26 197 4560 4735
2372 Unit2 171 26 a7y 453 ¢ 473.5
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Activity Removal Other Contingency Total C Stast St Steel Copper Craft
Number Activity Deacription ] ] 4 [ Tons Tons Tons Hours
233 U3 X 76 8.7 4%.0 4735
234 Unit 4 74 28 197 4560 4735
235 Unit§ 159 3¢ 228 5313 5517
236 Urd & 13 34 %% 3313 5.7
227 Unit 7 248 59 98 22 8 8583
23 Suation Turbine/Generator Totals 1428 214 164.2 3.,808.2 3.958.%
2.4 Removal of Maln Condenser
241 Unit1 340 51 39.1 2118 9245
2.4.2 Unit 2 A0 51 3901 2118 9245
243 Unit 3 340 51 9.1 2118 9245
244 Unit 4 340 51 39.1 2118 B24.5
245 Unit § 87 55 422 281 9986
246 Unit§ 87 55 422 2284 8966
247 Unit 7 1257 189 1446 7818 34150
24 Station Condenser Totals 335.2 503 388.5 2,084.6 9,108.2
2.5 Demolition of Remaining Site Bulidings
251 BollerMurbing Bullding (Unit 7} 33178 4977 38154 47968 790778
252 Boller/Turbine Building {Units 18} 53268 739.0 6,1258 56134 1228311
253 Coal Hardling Bulldings/Structures A5 70.7 5423 6547 107285
254 Cooling Tower Structures 5702 889 668.1 14,4872
255 Crils House/intake Bulkdings & Structures 7o 115 885 1018 17285
256 COther Buildings & Structures 135.7 204 1580 145.2 2,538.0
257 Stack/Precipitator Structures 5775 8.6 664.1 1,092.9 13,9638
25 Station Building Demolition Totals 10,4854 15728 120583 12,4058 2454527
2.8 Period 2 Undistributed Conts
2861 Insuranca 3028 303 3331
262 Heavy equipment rental 25708 4458 34164
283 Pipe cutting equipmant 587.2 881 6753
264 Smait Tool Allowance 1714 257 187.1
2.6 Rublolal Undistiibuted Costs Penod 2 14 3,850.8 Y./ LA Vs
2.7 Perlod 2 Stalf Costs
274 DOC Staff Cost 27624 414.4 3.176.7
212 Utifity Staff Cost 26390 404.9 3,103.8
27 Subtotal Staff Costs Perlod 2 5,461.4 819.2 §,2808
2 TOTAL PERIOD 2 258718 92,3728 5,540.7 40,585.3 73,2283 2,284.8 8,730.2 T708,136.8
Perigd 2 Costs Breakdown by Unit
Unit ¢ 1,998.6 449.6 400.8 2,846.8 £31%.8 3093 1,247.5 87,2378
Unit 2 1,9%6.6 449.6 400.6 2,846.8 6,313.8 309.3 1,247.8 §7,2375
Unit 3 2293 4581 4781 3,233.8 6,327.8 3083 12478 68,7278
Unit4 2,205.3 458.1 4784 3,23%.5 6317.8 3083 1.247.6 68,727.8
Units 39148 1,204.3 8240 6,942.8 33279 284.9 1,238.8 102,3182
Units 3,y 1,204.3 7388 §,7656 $,3279 2849 1,238.8 102,918.2
Unit? 9,393.1 E,148.8 2,174.9 18.7_1.8.7 31,289.3 ATT A 1,262.7 250,370.1
Period 2 Station Totais 256719 33728 5540.7 40,5653 732283 226845 87302 708,136.5
3 PERIOD 3
31 Site Closeout Activities
311 BackFil Sita 304 50.0 3834 18284
312 Grada and Landscape Site 5.792.4 858.4 §657.8 31 &
31 Station Closeout Tolals 61228 918.4 7.041.2 4,9520
3.2 Period 3 Undistributed Costs
321 nsurance 108 1.1 1.8
322 Heavy aquipment rental B0.3 120 924
324 Small Tool Allowance 2.2 33 255
3,2 Subtotal Undistributed Costs Period 3 222 914 16.4 129.7
2.3 Stalf Costs Poriod 3
3.3.1 DOCG Siaff Cost 102.4 153 117.4
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Activity Removal Other Contingency Total C Stae) St Steei Copper Craft
Numnber Actlvity Description ¥ L] 3 ¥ Tons Tons Tons Hours

332 Utiity Stafl Cost 31.9 a.8 .7
33 Subiotat Staff Costs Patied 3 1340 20.1 154.1
TOTAL PERIOD 3 61480 2251 L1334 7280 49520
Pariod 3 Costs Braskdown by Unit
uUnft £ 2903 108 451 346.1 7074
Unit 2 2903 108 454 et 707.4
Unit 3 2962 10.9 46,0 3534 7074
Unit4 2982 10.9 46.0 531 7074
Unit & 7800 2839 1228 417 7074
Unite 7%0.0 88 1228 841.7 7074
Unit 7 3,3918 124.2 §27.1 4,043.2 707.4
Period ¥ Station Totals §,145.0 2281 856.0 7,325.0 4,962.0
TOTAL COST TO DISMANTLE 31,8109 11,427.8 83,7638 §0,008.3 73,228.3 22848 8,730.2 713,088.8
Total Expenditures to Dismantie with 15.84% Contingency: $50,008,270
1683 Dallsrs
Credit for Scrap Melal Remaved:
Carbon Stes! Scrap Tonnage 73228 @%100.00 7 ton $7,322,834
Stainiess Steal Semp Tonnage 2,285 @9$240.00 / ton $548,285
Coppar Scrap Tonnags 8,730 @91100.00/ton  $9.603,248
Total Scrap Metal Creciit 84,2431 Tons (317,474,367}

Estimated Adjusted Cost to Utility to Dismantle:

TOTAL CRAFT LABOR REQUIREMENTS:

$32,533,803

713,088.5 MAN-HOURS
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Activity Removal Other Contingency Tatal © Steel St Steel Copper Craft
Nurnber Activity D_c_uﬂpuon $ + 3 & Tons Tons Tons Hours
TOTALCCST T DISMANTLE BREAKDOWN BY UNIT
tinit ¢ 22808 84e.7 4583 3018 83438 gy 12478 R78460
Unk 2 22888 646.7 #2583 32018 8 34x.8 ava.s 12478 £7,945¢
Unit 3 2,8958 5574 6381 36878 83278 309.3 1,247.8 69,434.9
Unit4 2,5954 5574 £35.4 31,6878 6,327.2 3083 12415 £9,434.3
Unit 6 4,7044 1.468.8 981.2 71842 8,327.% 2849 1,238.8 103,628.8
Units 4,562.7 1,468.5 9458 €,377.0 8,321.% 1849 1,238.8 103,826.8
Unit? 12,785.0 §,202.9 2.850.0 213178 31,2883 477.4 1,262.7 281,077.8
Total Cost for Afli Units 31,8189 11,4276 87638 50,0083 73,2283 2,284.6 8,730.2 713,088 6
UNIT BREAKDOWN (1983 Dallars) UNIT 1 UNIT 2 UNIT 3 UNIT 4
Total Expenditures to Dismantie by Unit $3.291,768 $3,281.798 $3.687 809 $3,687 809
Contingency 16.16% 16.18% 16.97% 16.97%
Credit for Scrap Matal Removed:
Carbon steel scrap @ $100.00 / ton 6314 $631.381 6,314 $521,381 6,328 $632,782 8,328 $832.782
Stainless steel scrap @ $240.00/ ton 39 $74.237 308 $74237 309 $74,237 e $74,237
Coppsr scrap @ $1100.00/ ton 1.3_47 $1.372.214 1,247 31,372,214 1,247 $1372.214 1,247 §1.372.214
Total Scrap Metal Credit 7.8706 132,077,832 78708 142,077,832 78848 {42,079,233) 78848 (42,079,233)
Eatimated Adjusted Cost to Utility to Dismantle: 41,213,988 31,213,368 41,608,576 $1,608,57¢
TOTAL CRAFT LAROR REQUIREMENTS 57.845.0 57,9450 63,4349 89,434.9
UNIT BREAKDOWN {1293 Dollars) UNIT S UNITE UNIT?7
Total Expenditures to Dismantie by Unit 37,154,472 36,977,042 $21,817,843
Contingsncy 15.90% 15.68% 14.95%
Credit for Scrap Metal Removed:
Carban steel sceap @ $100.00 / ton 88 $832,790 8,328 $832,7%0 31,289 $3,128,028
Stainlass steel scrap @ $240.00 / ton 285 $60,284 285 368,384 477 $114 570
Copper scrap @& $1100.00/ ton 1,239 $1,362,710 11239 $1.362,710 1,263 31,388,870
Total Scrap Metal Credit 9.851.7 £%2,263,884) 98517  ($2,263,884) 33,0284 (44,632,489)
Estimated Adjusted Cost to Uility to Dismantie: $4,890,268 $4,713,158 417,485,374
TOTAL CRAFT LABOR REQUIREMENTS 103.625.8 1036256 25107786
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Cause Nos. 44576/44802
Attachment ETR-5
Page 124 of 236

Indianapolis Power & Light Co. EXHIBIT TSIL-1
Dismantling Cost Estimate Page H-1
APPENDIX H

PETERSBURG GENERATING STATION
DETAILED COST TABLES



FOSSIL STATION DISMANTLING ESTIMATE

Petersburg Generating Station
Indianapolis Power and Light Company
Wednesday, February 23, 1994

Caosts stated in thousands of 1993 dolfars unless otherwise noted. Scrap Value;
Columns may not total due to rounding. Copper $1,100.00 perton
tdentical values may indicate cost sharing with other units. Stainless Steal $240.00 perton
93.12.28 DECCER Version Carbon Steet $100.00 per ton
20:55:27 TIME OF RUN
TABLE 1 TABLE 3
Petersburg Generating Station Petersburg Generating Station
Dismantling Cost Summary Accounts Summary
1993 Doliars Thousands of 1983 Dollars
Dismantling Activity Cost $50,210,288 Plant Perlod
D tling Dependent Scrap
Pariod - Depandent Cost $22,211,215 {Plant Type Cost Cant Cradit Total
Subtatal $72,421,503 |Steam Plant $57.980 $25.440 ($19,822) $63.597
Contingency $11,020,085 jDiesel-Generators $15 87 ($12) $10
Cost Subtotat $83.441,599 |Totaly Across Plant Types $57,995 $25447 {$19,834) $63,608
Serap Credit $15,833,892) '
Total Project Cost $63,607,606
TABLE 2 TABLE 4
Petersburg Generating Station Petersburg Generating Station
Dismantiing Activity Cost Summary Scrap Value by Plant Type
Thousarxds of 1993 Dollars 1983 Doltars
Activity Costs Parcent Carbon St Stalnless St Copper
Asbestos Abatement $3,164 3,79% |Plant Type tlons} {tona} f1ons) Yalue
Systems Removal $20.044 24.02% |Steam Plant 108,662.99 1,763.90 7,757.03 $19,8223,367
Structures Dermolition $21,797 26.12%
Site Restoration $11.978 14.36% |Diesel-Cenerators 75.00 375 311,625
Utitity Statfing 87,744 9.28%
DOC Staffing $8,006 9.59% Totals 108,737.98 1,763.9G 7,760.78 $18,833,992
Liability Insurance 532,117 2.54%
Toois & Equipment $8.592 10.30%
Total Dismantling Costs $83,442 100.00%
Serap Cregit ($19,834)
Total Project Cost 363,608
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Activity Removal Other Contingency Total C Stest St Steel Copper Cratt
Number Actlivity Description 3 $ $ 3 Tons Tons Tons Hours
1 PERIOD 1
10 Poriod 1 Undistributed Costs
141 insurancs 3648 205 335.4
1.1 Subtotal Undistributed Costs Period 1 204.9 305 3354
1.2 Pariod 1 Staff Costs
1.214 DOC Staff Cost 824.9 1237 9486
122 Uiity Staff Cost 876.8 131.5 1,008.3
1.2 Subtotal Staff Costs Period 1 4,701.7 25-5,3 1.95%6.8
1 TOTAL PERIOD 1 COST 2,008.8 2857 22923
Perlod 1 Costs Breakdown by Unit
Unit 1 258.0 387 2%4.7
Unit 2 $03.1 71.8 5748
Unit 3 822.7 88.7 711.4
Unit 4 622.7 88,7 7114
Period § Station Totals 20086 2857 2,2.32,3
2 PERIOD 2
21 Asbestos Abatement
211 Unit 1 15127 31.0 385.9 18288
2.1.2 Unit 2 751.9 232 1938 968.9
21.3 Unit3 89.5 16.5 265 1325
2.1.4 Unit 4 895 16.5 26,5 132.5
2.1 Station Totat 2,447 87.2 632.7 3,163.6
2.2 Removal of Plant Systema
221 UNIT1
2211 Acid, Caustic and Boiter Chemical Feed 1738 261 1¢8.9 w2y 08 7.8 518564
22142 Boiler Feedwater 631.9 948 726.7 1.787.7 126.1 25.0 20,0753
2213  Circulating Water 328 4.9 378 236 [eXs) 00 9728
2214  Coal Handling/Supoly 178 287 2046 600.1 126 50739
2215  Combustion Air and Flue Gas 787 1.8 %05 1827 170 22108
2216  Compressed Air 1418 213 163.1 2345 1S 4,188.2
2217 Condensate 154.8 2.2 178.0 448.4 347 101 46148
2218  Condenser Air Removal 85.1 14.3 109.4 499.8 03 16.0 28712
2219  DiesalGas Turbine Generator 33 05§ 3.8 18.8 09 923
22110  Drains 44 07 5.1 10.0 1.0 127.9
22.1.11 Elscirical System 997.3 14986 1.146.9 1,782.0 18388 /IT
221,12 Equipment Cooling Water 89.3 134 102.7 287.2 63.8 2.0 26170
22113 Fuel OF Supply 125 1.9 14.3 204 0.6 1.5 356.5
22114 Hydrogen and Carbon Dioxide 03 a1 0.4 8.5 0.1 0.4
221,15 Lubricating Oft 288 43 329 39,7 0.5 20 8325
22.1.18  Main Steam, Hot and Cold Reheat 58.1 87 668 1146 105 10.0 17187
222117 Miscellaneous Plant Systems 4.3 07 55 213 136.2
22.1.18 Seal Water 90.3 135 103.9 222 13 7.8 26634
22119 Vents 9.5 1.4 108 14.4 280.1
221 Unit 1 Totals 2,785.3 4178 3,200.4 6,570.6 2671 19345 §3,136.8
222 UNIT 2
2221  Acid, Caustic and Boiler Chemical Feed 2614 422 3238 3503 1.0 78 84122
2222  Boiler Feadwater 2,030.2 3045 23347 17,8678 217.0 0.0 61,305.9
2.223  Circutating Water 68.3 102 7886 49.3 12 0.0 2,008.2
2.22.4  Coal Handling/Supply 2304 345 2646 624.8 126 6,619.6
2225 Combustion Air and Fiue Gas 70.9 106 815 2334 158 1.8920
2226 Compressed Alr 774 416 3190 3321 120 82089
2227 Condensate 197.5 296 2271 499.8 349 10.0 5,906.8
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Activity Removal Cther Contingency Total C Steat St Stesl Copper Craft

Number Activity Dascription 4 ¢ + LI Yons Tons Yons Hours
2228  Condenser Air Removal 1552 23.3 178.5 5617 T3 21.0 47028
2229 Diesel(Gas Turbine Generator 3.3 o5 38 188 0.9 9n3
22210  Draine 85 1.0 78 150 1.8 1918
22211 Electrical System 9840 1491 1,143.1 1,7632 1,8378 29,0194
22212 Equinmant Cooling Water 1728 ik ] 1988 5828 143.8 25 80728
22213 Fusl Ol Supply 17.1 26 196 26,6 06 20 491.6
22214 Hydrogsn and Carbon Dioxide 25 04 29 70 03 7.2
22215 Lubricaling Oil 8 6.0 458 498 035 25 1,162.0
22216 Main Stearn, Hot and Cold Reheat 1216 18.2 1398 2313 209 200 3,590.5
22217 Miscellaneous Plant Systems 48 07 55 213 136.2
22218 Seal Water 1386 20.9 16806 265.0 13 93 4,1300
22219 Vents 11.8 1.8 138 7.0 349.5
222 tinit 2 Totals 4,.890.8 7336 56244 238019 455.6 19579 145,432.1
223 UNIT 3
2234 Acid, Caustic and Boiler Chemical Feod 80.5 1241 96 78.0 11 04 23744
2232 Auxiliary Steam 539 8.1 620 1085 0.7 03 16332
2233 Boiler Fesdwater 1,288.2 194.7 1,492.8 16,4366 2420 159 40,2732
2234 Circulating Water 136.7 205 157.2 4753 115 41311
2235  Coal Handling/Supply 4020 60.3 452.4 1,008.2 189 11,678.9
2238  Combustion Air and Flus Gas 40 06 46 49 1142
2237 Compressed Air 24 0.4 2.8 48 0.2 70.8
2238 Condensate 2303 345 %48 561.6 349 150 66,8664
22398  Condenser Air Removal 1416 212 162.9 6486 03 210 42838
223.10 DieselGas Turbine Generator 33 0.5 38 18.8 [1X:} 923
22311 Drains 901 1315 1035 B1.3 26848
22312 Electrical System 9840 148.1 1,143.1 1,7632 18279 230194
22313 Equipment Cooling Water 3355 50.3 385.8 895.0 1878 10.0 98716
22314 Extraction Steam S22 138 106.0 166.5 100 27648
22345 Fuel Ol Supply .4 138 1038 91.7 as 15 2,545.0
223.i18  riydrogen axi Cerbon Uioxide 0.3 Q.1 4 0.5 o9 .4
22317 Lubricating Oif 8.7 8.0 61.7 439 08 05 1,574.2
223.18  Main Stearn, Hat and Cold Reheat 32713 49.1 376.4 384.0 2190 9,709.3
22319 Miscellaneous Plant Sy 48 Q7 55 213 136.2
22320 Seal Water 196.0 234 2263 3085 46 8.3 57423
2.2.3.217 Venis 15,9 2.4 18.3 215 4704
223 Unit 3 Totals 4,5893.1 683.0 5,236,1 23,1528 9206 19342 136,049.4
224 UNIT 4
2241  Acid, Caustic and Boiler Chemical Feed 605 121 926 760 11 04 23744
2242  Auxiliary Steam . 53.9 8.1 620 1085 Q7 03 1,633.2
2243 Boiler Fesdwaler 1,298.2 194.7 14929 16,4366 2420 159 40,2732
2.24.4  Circulating Water 13%6.7 205 157.2 4753 11.5 41311
2245  Coal Handling/Supply 402.0 60.3 462.4 10382 18.9 11,6789
22486 Combustion Air and Fiue Gas 4.0 0.6 46 49 114.2
2247 Comprassed Al 23 c4 28 48 t.2 TCT
2248  Condensele . 230.3 345 264.8 5616 349 150 65,8694
2249  Condanser Air Removal 1418 21.2 162.9 648.6 03 210 42838
22410  DiesslGas Turbine Generelor 33 0.5 38 188 09 923
22411 Orains €01 135 103.6 813 26846
22412 Electrical System 994.0 1491 1,1431 1,763.2 1,8379 290194
22413 Equipment Cooling Water 315 503 3858 895.0 187.8 10,0 98716
22414 Extraction Steam 92.2 138 106.0 166.5 100 27648
22.4.15  Fuel Qi Supply 0.4 13.6 103.9 .7 8.5 15 2,545.0
22418 Hydrogen and Carbon Dioxide 03 0.1 04 0.5 o1 10.4
2.2.417  Lubricating Oil 53.7 80 81.7 439 13 :1 05 1.5742
22418 Main Steam, Hot and Cold Rehsat s 491 376.4 384.0 21.0 9,709.3
22418 Miscellaneous Plant Sy 40 07 5.5 M3 136.2
22420 Seal Water 1%6.0 29.4 225.3 3085 46 93 57423
22421 Venis 159 24 18.3 215 4704
224 UNIT 4 Totals 4,553.1 683.0 52361 231526 5206 1,9342 136,049.4
2.2 Syslem Removal Station Totals 16,782.3 25173 13,288.6 766777 1,7638 7.760.8 500,667.8
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Staff Costs Period 3

® s L & @
Activity Rsmoval Other Contingency Totat C Steel 5t Stesi Copper Craft
Number Activity Description [] ] ] [ Tons Tons Tons Hours
2.3 Removat of Main Turbine / Generator
231 Unit 1 53 38 291 674.1 7000
232 Unit 2 346, 52 398 a2is 959.4
233 Unit 3 39.2 5.9 450 1,044.8 1,085.0
2.34 Unit4 39.2 59 45.0 1,044.8 1,085.0
23 Station Turbins/Genarator Totals 138.2 207 159.0 3,687.4 3,829.0
2.4 Remaoval of Maln Condenser
‘241 Wit 4 789 118 0.7 450.4 21424
242 Unit2 1154 173 1327 7178 31356
243 Unit 3 180.0 240 184.0 9950 4,246.3
244 Unit 4 1544 23.2 177.5 959, 4,193.0
2.4 Station Condenser Totals 508.6 76.3 584.9 3,163.0 13,817.0
2.5 Demalition of Remaining Site Buildings
251 Boiler/Turbing Building (Units 1-4) 13,078.¢ 1.961.7 15,020.8 21,2402 31373886
252 Coal Handling Buiklings/Structures 10334 155.0 1,188.4 1,736.2 24,6058
253 Cocling Tower Structures 1,798.4 269.7 20678 218 472245
254 Crib Houselintake Buildings & Structures 768.2 115.2 B83.4 180.8 16,1116
255 Maintenance Building a6 14 1o 200 240.0
2586 Other Buildings & Structures 1.088.1 1632 1,2513 1.311.7 20,4575
257 Stack/Pracipitator Structures 1,178.6 175.68 1,355.4 65994 253731
25 Station Building Demoftion Totals 18,9540 2.843.1 21,7971 25.209.8 #47,751.1
2.6 Pericd 2 Undistributed Costs
281 ingurance 1,688.1 1598 1,751.8
262 Heavy squipment rental 6,562.1 984.3 7.546.4
283 Pipe cutting aquipment -587.2 881 8753
2864 Smait 1001 Aliowance Qﬁ_tj.é BS 2851
2.6 Subtotal Undistributed Costs Pariod 2 2568 8,747.4 1,270.7 102747
2.7 Parlod 2 Staff Costs
271 DOC Staff Cost 6,100.1 9150 7,015
2712 Utility Staff Cost 58458 8769 67226
2.7 Subtotal Staff Costs Pariod 2 14,6459 1.791.9 13,7377
4 TOTAL PERIQD 2 35,0834 20,780.4 9,152.8 69,0185 108,7360.0 1,783.9 7.7608 968,064.9
Period 2 Coats Braakdown by Unit
Unit 1 88718 28814 18786 11,142.0 10,876.2 2874 1,934.8 1435449
Unit 2 10,800.7 120 2,430.7 18,2524 31,7648 4558 1,957.9 261,798.2
Unit3 10,600.7 4,438.5 25724 19,814.4 23,018.1 520.8 1,934.2 280,437.6
Unitd 10,798,1 §,438.5 2,5T1.3 19,607.9 32,9810 5208 1,934.2 280,284.2
Pericd 2 Station Totals 39,0834 20,780.4 91528 69,016.5 108,738.0 1,7639 77808 968,064.9
3 PERIOD 3
31 Site Closaout Activities
31 BackFiil Site 1,008.5 1508 1,156.3 55142
312 Site Rastoration 94104 1.&5 10.3_21.9 56_32_
31 Station Closaout Totals 10,415.8 1,562.4 11,9782 6,177.2
3.2 Period 3 Undistributed Costs
324 Insurance 213 21 225
a2z Haavy equipment rental 280 43 333
324 Small Tool Allowance 36.7 5.5 42.2
3.2 Subtotal Undistributed Costs Period 3 36.7 50.3 120 985
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Activity Removal Cther Contingency Total C Stee! St Steal Copper Craft
Number Actlvity Dascription L4 Ld L ) Yons Tons Tons Hours
331 DOC Siaf Lost ) 55 rEy)
332 Utility Stafl Cost 11.5 R 132
33 Subtotal Siaff Costs Pering 3 484 73 556
TOTAL PERIOD 3 104525 98,8 1,581.8 12,1327 6,177.2
Period 3 Costs Breskdown by Unlt
Unit1 13438 12.7 2033 1,559.9 T84.2
Unit 2 28209 24.7 398.6 3,0422 1,548.9
Unit3 32438 3.8 450.8 3,785.3 19171
Unit4 3,243.9 30.8 430.8 3,765.3 1,817.4
— m—
Period 3 Station Totals 10,4525 98.6 41,5818 12,1327 $177.2
TOTAL COST TO DISMANTLE 49,5359 22,8858 11,020.1 83,4418 108,738.0 1,763.9 1,780.8 $72,242.1
Total Expenditures to Dismantle with 15.22% Contingency: $83,441,591
1983 Doltars
Credit for Scrap Metal Removed:
Carbon Steal Scrap Tonnaga 108,738 @%100.00/ton  $10.873,799
Stainiess Stee! Scrap Tonnage 1,764 ©@8240.00/ton $423,237
Copper Scrap Tonnage 7,761 ©8$1100.00 / ton $8.536 857

Total Scrap Matal Credit

Estimated Adjusted Cost to Utility to Dismantie:

TOTAL CRAFT LABOR REQUIREMENTS:

118,2627 Tons

e e
{$19,833,992}

463,607,698

§72.242.1 MAN-HOURS
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Estimated Adjusted Cost to Utility to Dismantie;

TOTAL CRAFT LABOR REQUIREMENTS

49,708,878

144,339.1

$16,423,894

263,347.1

418,736,904

2823547

s | 1 L] S
Activity Removal Other Contingency Tota) G Steel 5t Steel Copper Craft
Number Activity Description * [ * * Tons Tons Tonu Hours
TOTAL COST TO DISMANTLE BREAKDOWN BY UNIT
Unit1 8,2158 2,962.1 1.818.7 12,996.5 10,876.2 2671 1,934.5 144,339.1
Unit 2 13,230.8 5,739.8 2,893.0 21,869.4 31,7848 455.6 1,957.9 263,347.1
Unit3 14,0476 7,001.9 34517 24,2911 33,016.9 5208 1,934.2 282,354.7
Unit 4 14,0419 7,091.9 3,150.8 24,284.6 32,9810 g'zo.s 1.9_34.2 282,201.3
Total Cost for All Units 49,5358 22,885.6 11,0204 83,441.8 104,738.0 1,763.9 7,760.3 72,2424
UNIT BREAKDOWN (1993 Dollars) UNIT 1 UNIT 2 UNIT 3 UNIT 4
Total Expenditures to Dismantie by Unit $12,998.536 $21,869,363 $24,281,002 $24,284,600
Contingency 16.27% 15.28% 14.91% 14.91%
Credit for Scrap Metal Removed:
Carbon steel scrap @ $100.00 / ton 10,978 $1,097,623 31,765 $3,176,458 33016  $3.301.614 32981 $3,298,103
Stainless steel scrap @ $240.00 / ton 267 364,106 456 $109,334 521 $124,948 521 $124,948
Coppéc scrap @ $1100.00 7 ton 1,934 $2,127.928 1,956 $2,153.677 1,934  $2,127,628 1,934 $2,127.626
Tolal Scrap Metal Credit 13.477.8 ($3,289,658) 34,1780 (95,439,469 354710 (85,554,189} 354359 {#56,660,678)

418,733,922

202,201.3
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Indianapolis Power & Light Co. EXHIBIT TSI-1

Dismantling Cost Estimate Page I-1
APPENDIX 1

DESCRIPTION OF SCHEDULE TASKS
LISTED IN FIGURES 4.1, 4.2 AND 4.3



Cause Nos. 44576/44602
Altachment ETR-5
Page 132 of 236

Indianapolis Power & Light Co. EXHIBIT TSL-1
Dismantling Cost Estimate Page 1-2

PROJ.START
SELECT STAFF
ST PERIOD1 A

PRE-PLAN
INCINRT OIL
CONTRACT DOC
REMOVE GAS
DRAIN THKNER
PREP PERMIT1
INCINRT COAL
INST ENV MON
RMV MISC STR

BEGIN PREP
DRY COAL SIL
APPL PERMIT1
RECV PERMIT1
RMV ASH/SLUR
EMV LIME RES
EMPTY ACIDS
EVW SYS DATA
DRY ASH POND
EVW STR DATA
END PERIOD1A

PR-CLOSR MON
ST PERIOD1 B
END PREP

FNL INVNTORY
FREP PERMIT2
EMV ASBESTOS
ACTIV SPECS
SAFETY ANAL
Plans

APPENDIX 1

DESCRIPTION OF SCHEDULE TASKS
LISTED IN FIGURES 4.1, 4.2 AND 4.3

Initiate Project

Select IP&I, Administrative & Engineering Staffs
Start Period 1A (IP&L Preliminary Planning and
Preparation)

Start Planning & Preparations For Site Shutdown
Incinerate Any Oil Surplus

Select Demolition Operations Contractor (DOC)
Remove Any Surplus Gasses From The Site

Drain Slurry Thickeners

Prepare Application For Environmental Permits
Incinerate All Existing Coal Stockpiles

Install Environmental Monitors

Remove All Temporary Structures And Personal
Property Not Needed During Dismantling

Begin Site Preparations

De-Water Coal Silo

Submit Application For Environmental Permits
Receive Environmental Permits

Remove Ash And Slurry From Systems And Structures
Remove Any Limestone Surplus

Empty All Acid And Caustic Surplus On Site

Review Systern Drawings & Data

De-Water Ash Ponds & Lagoons

Review Site Structural Data

End Period 1A (IP&L Preliminary Planning &
Preparation)

Perform Pre-Closure Monitoring

Start Period 1B (DOC Engineering and Planning)

End Preliminary Planning & Preparations

Finalize Plant Inventory For Dismantling ,
Prepare Permit Application For Demolition/Dismantling
IP&L Subcontract and Mobilize for Asbestos Removal
Prepare Activity Specification

Prepare Safety Analysis Of Cutting Fluids/Dismantling
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Indianapolis Power & Light Co.

Cause Nos. 44576/44602
Attachment ETR-5
Page 133 of 236

EXHIBIT TSI -1

Dismantling Cost Estimate Page 1I-3

PREP WRK FRM
DVL DISM PLN
DETAIL PROCD
SUBMIT PLAN
REC'V AUTHOR
APPL PERMIT?
RECV PERMIT2
STRT PERIOD2
END PERIOD 1B
MOBILIZE DOC
MOB LABOR
MOB EQUIP
MOB TEMP SER
RMV COAL HND
RMV MISC EQP
FILL VOIDS
EXC WTR LINE
RMV TURB/GEN
RMV AUX EQUI
RMV INTAKE
RMV NONESS B
END MOBILIZE
RMV NONESS A
RMV BOILERS
RMV ESSEN C
RMV OTHR BLD
RMV MNTN BLG
RMV CRIB HSE
RMV COOL TWR
RMV BLR BLDS
RMV PRECIP
RMV PEDISTAL
BLAST STACK
BLAST MATS

APPENDIX I

DESCRIPTION OF SCHEDULE TASKS
LISTED IN FIGURES 4.1, 4.2 AND 4.3

(Continued)

Prepare Work Forms

Develop Dismantling Plan

Prepare Detail Procedures

Submit Dismantling Plan To IP&L

Receive Dismantling Plan Approval From IP&L
Submit Permit Application For Demolition/Dismantling
Receive Permit, For Demolition/Dismantling

Begin Period 2 (i.e. Dismantling)

End Period 1B (DOC Engineering & Planning)
Mobilize DOC Staff

Mobilize Labor Force

Procure Equipment

Mobilize Temporary Services

Demolish Coal Handling Facility

Remove All Miscellaneous Equipment

Fill All Voids With Non-Hazardous Structural Materials
Excavate & Ccollapse Circulating Water Lines
Remove Turbine/Generator

Remove Auxiliary Power Equipment

Remove Intake Systems & Cooling Towers

Remove All Non-Essential Systems 'B'

End Mobilization )

Remove All Non-Essential Systems 'A’

Cut Top Platens/Waterwalls/Headers/Sides/Buckstays
Remove All Essential Systems 'C'

Demolish All Other Buildings & Structures
Demolish Maintenance Building

Demolish Crib House

Demolish Cooling Towers

Demolish Boiler Buildings

Dismantle Electrostatic Precipitator

Demolish Turbine/Generator Pedestal

Demolish Main Stack

Demolish And Perforate Existing Mat Foundations
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Indianapolis Power & Light Co. EXHIBIT TSL-1
Dismantling Cost Estimate Page 14

RELOC RAILS
STRT PERIOD3
SITE RESTORE

END PERIOD 2
BEGIN DEMOB
DEMOB DOC

DEMOB EQUIP
END PR-CL MN

DEMOB TEMPOR

DEMOB LABOR
END PERIOD 3

PROJECT END

POST-CLSR MN
END DEMOB

APPENDIX I

DESCRIPTION OF SCHEDULE TASKS
LISTED IN FIGUEES 4.1, 4.2 AND 4.3

(Continued)

Relocate Railroad Spurs

Begin Period 3 (i.e. Site Restoration)

Restore Property Per Environmental And IP&L
Regulations

End Period 2 (i.e. Dismantling)

Begin Demobilization

Demobilize DOC Staff

Demobilize Equipment

End Pre-Closure Environmental Monitoring
Demobilize Any Temporary Services
Demobilize Labor Force

End Of Period 3 (i.e. Site Restoration)

End Of Project

Perform 30-Year Post-Closure Environmental Monitoring
End Demobilization
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Exhibit TSL-2

Prompt dismantling Alternative-Extended Surveillance and Maintenance Cost
Estimate

Security Guards:

2 per shift (one at guardhouse, one on patrol)

Five shifts per week (24 hours per day, seven days per week,
relief - holidays/vacations/training)

Fully burdened rate $21.76 per hour (from IPL)

10 guards x 2080 hours/year x $21.76/hour =
$452,600/year

Security Equipment:

Guard vehicles - one every
three years

Intrusion detection equipment
allowance = $1,000/year

Gasoline and maintenance $5,000/year

$5,000/year

Building and Grounds Maintenance:

Building roof replacement (every 15 years):

Stout 190,123 sq ft
Pritchard 51,596 sq ft
Petersburg 335,542 sq ft
Average 192,420 sq ft
Roof Cost $1.36/sq ft (R.S. Means, “Building

Construction Cost Data 1993,”
Section 075-100)

192,420 sq ft x $1.36/sq ft x 1/15 years = $17,400/year

plus

Thomas S. LaGuardia-36
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Building painting (every 10 years):

Stout 317,753 sq ft
Pritchard 35,208 sq ft
Petersburg 753,188 sq ft
Average 368,716 sq ft
Painting cost $0.27/sq ft(R.S. Means, “Building

Construction Cost Data 1993,”
Section 099-100)

368,716 sq ft x $0.27/sq ft. x 1/10 years = $10,000/year
Grounds maintenance:

Snow removal, grass cutting, etc. - allowance = $5,000/year
Electricity:

Heating, cooling of guardhouse, lighting of structures -
allowance = $5,000/year

Telephone:
Security telephone service - allowance = $1,00C/year

Liability Insurance estimate = $20,000/year

Miscellaneous:
Allowance = $1,000/year

These costs total $523,000/year.

For the purpose of this calculation, assume the period to be 1,000 years. The
total cost would be $523.0 million per power plant. This is greater than any
of the prompt dismantling cost estimates.

If the period were only 100 years, the cost would be $52.30 million which is
greater than the dismantling costs for Pritchard and Stout and almost as great
as the cost for dismantling Petersburg. After 100 years, the plants would still
have to be dismantled at additional cost. Clearly, indefinite maintenance and
security is not cost effective.

Thomas S. LaGuardia-37
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PETITIONER'S EXHIBIT DSR
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INDIANAPOLIS POWER & LIGHT COMPANY
1994 ELECTRIC RATE CASE
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DONALD S. ROFF
INDIANAPOLIS POWER & LIGHT COMPANY
1994 ELECTRIC RATE CASE

Revised depreciation rates are recommended as a result of a
depreciation study. The changes recommended affect the composite
depreciation rates for each of the functional property groups: Steam
Production, Other Production, Transmission, Electric Distribution and
General Plant. The recommended rates for Steam Production Plant
recognize 1994-1995 planned (pending) construction activity and
beyond 1995, recognize future interim additions based on actual IPL
experience for certain generating units, and the results of the
dismantlement study performed by TLG Services, Inc. The
recommendations for Plant follow the basic accounting principle that the
timing of expenses should match the receipt of revenues, and also
follows the basic depreciation accounting concept that interim additions
and retirements should be fully recovered at retirement. The
recommended rates for Transmission, Electric Distribution and General
Plant are calculated on a remaining life basis using the Average Life
Group Procedure. Recognition is given to the requirement that future
net salvage be included in the calculation of remaining life depreciation
rates.
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Petitioner's Exhibit DSR
LU.R.C, Cause No. 39938

Senior Manager
Deloitte & Touche LLP
Index
Subject Page

QUAHFICATIONS ..ottt b et e e r e e e e e e e e e e enees 1
Purpose of TeStIMONY ........covovvieririinrieciiei et e et een e oo 2
Basis for Recommended Depreciation Rate Changes..............ccoenne . 3
Purpose of Depreciation Study ...........coeeericoiiiivenenicnenese e 6
Results of Depreciation Study..................... eebeeeeeseestreteeastereeaneaneenaeeras 7
Reasons for Depreciation Rate Changes...... .....c....coooiiiinicnccnnnnn. 11
Accountin g and Regulatory Framework Reflected in Study................... 12
Matching Principle ..........c.eevveierrnnnicninnns eereereraa e nrrereraaneaeesranaeios 15
Generating Unit Life Spans......................... eeeereeereesieasnesaneerneeetaenreras 16
Retirement DISPErSION ..........cccocevuiiveeenienrns oo eeeevrensiesseseesaaneeeseens 19
AcCOUNtING PractiCes.........eeviviiiriiiiiiiiiiscrer s cmecn s cn e s reaee s 21
Calculation of the Recommended Rates.............c.cccocevvevieveresnrenrnnnnae 26
Life Analysis Portion of Study .........c...ccooeiiinnincniie, e 29
Salvage and Cost of Removal Analysis Portion of Study....................... 31
Details of Study Results...........ccoveremineeiiiiinecirsee e 39
Comparison With Depreciation Rates of Other Indiana Electric

UHIIES. ... e e ene s s 41

DONALD S. ROFF
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Exhibits

QUALIFICALIONS ....eeveveeverertririereneenesiesectstesesss s enenssesestsssenesssesnesmssesnssssssans DSR-1
Report Of StUAY ..ccoveiiiiriireeeneninece st sassc st e srcaeaaesens DSR-2
NARUC Publication, Public Utility Depreciation Practices, pg. 223 ..... DSR-3
A.G.A. and EEI Publication, An Introduction to Depreciation of

Public Utility Plant and Plant of Other Industries, pg. 25 ...cccocevveerverenee DSR-4
Public Utility Depreciation Practices, pg. 24.....cccecvvrinirnvcccrsnarivasannias DSR-5
Retirement Dispersion Defined by Iowa-Type Curves......c...coeeerereuernunne DSR-6
Sensitivity of Cost of Removal of Age of Retirements ..............cccouun..... DSR-7
Comparison of IPL Rates with Other Indiana Electric Utilities .............. DSR-8
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DIRECT TESTIMONY OF DONALD S. ROFF

SENIOR MANAGER
DELOITTE & TOUCHE LLP

Q1. Please state your name and business address.

(a) My name is Donald S. Roff, and my business address is 2200 Ross Avenue, Dallas,

Texas.

QUALIFICATIONS

Q2. What is your occupation?

(a) Iam a Senior Manager in the firm of Deloitte & Touche. Deloitte & Touche is one
of the largest international public accounting firms in the world, serving
organizations in all major segments of the economy - government, public utilities,
transportation, manufacturing, commerce, insurance, colleges and universities,
hospitals and service organizations. I joined Deloitte Haskins & Sells (DH&S) in
1985. DH&S and Touche Ross & Co. merged in 1989 to form Deloitte & Touche.

My prior associations were with Gilbert Associates, Inc. and Ernst & Whinney.

Q3. Please describe your educational background, and business and professional

experience.

(a) Iam a professional engineer and a graduate of Rensselaer Polytechnic Institute. I

have over 20 years of experience in the areas of depreciation and valuation.

DONALD S. ROFF--1
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My education, training and experience are described in more detail in the
document marked for identification as Petitioner's Exhibit DSR-1. Among the
utilities for which I have participated in the preparation of depreciation studies in the
last few years are:

- Central Power & Light Company

- Consumers Power Company

Kentucky Utilities Company

Nevada Power Company

Potomac Electric Power Company

Public Service Electric and Gas Company

t

PURPOSE OF TESTIMONY

What is the purpose of your testimony in this proceeding?

(a) Ihave been asked by the Indianapolis Power & Light Company (IPL) to perform a

study as to the book depreciation rates required to provide for recording and accrual
of investment-related costs, which include cost of removal and credit for salvage, for
electric properties in the manner required by depreciation accounting principles and
the accounting rules adopted by the Indiana Utility Regulatory Commission
(LLU.R.C.) that are applicable to IPL.. The property involved is Steam, Common
Steam and Other Production, Transmission, Electric Distribution, and General Plant.
Some of the Common Steam Production Plant, most of General Plant and all of the
other property is used for electric operations. In the course of the study, I prepared
the documents marked as Petitioner's Exhibits DSR-2 through DSR-8, which are

identified and discussed in this testimony.
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Have you been involved in any depreciation study for IPL prior to the current

engagement?

(@) Yes. I participated in the preparation of a depreciation study for IPL's Common
Steam Production, Steam Heat Distribution and General Plant, which was presented
to the LU.R.C. in IPL's last steam rate case (Cause No. 39440). This case was
resolved by settlement. Pursuant to the Stipulation and Settlement Agreement which
was approved by the LU.R.C. on January 13, 1993, IPL's request for approval for
new steam depreciation rates was dismissed without prejudice and IPL was

authorized to continue to use its existing steam depreciation rates.

Please describe your involvement in the depreciation study submitted in Cause

No. 39440 regarding IPL's steam depreciation study.

(a) My involvement included supervision of IPL personnel in the collection of
accounting data, conduct of life analyses of all accounts, evaluation of results, and

preparation of summary schedules and report.

BA R ENDED DEPRECIATION RATE CHANGES

Have you prepared a written report regarding the methodology used in your-

current depreciation study and the results of that study?

(a) Yes. The report has been marked for identification as Petitioner's Exhibit DSR-2 and
consists of a cover letter sumrnarizing the results, a discussion of the methodology

followed in the study and six schedules showing the bases for calculating the

DONALD S. ROFF--3
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recommended depreciation rates, how the Production Plant rates were calculated and

how the recommended rates compare to the existing depreciation rates.
What is the source of the data used to prepare Petitioner's Exhibi R-2?

(a) The data used to prepare the report were acquired from numerous sources, including

but not limited to, IPL business records and other sources identified in the report.

Is the type of data reflected in Petitioner's Exhibit DSR-2 normally used in your

business for the purpose of a depreciation study?

(a) Yes,itis.

As of what time was your depreciation study performed?

(a) My study was performed as of December 31, 1993.

Was this study conducted under your supervision and direction?

(a) Yes, it was. I conducted c¢rtain aspects myself and utilized associates for

conducting other aspects. My associates and I jointly directed IPL personnel in their

collection of data utilized for the study.
Please describe your depreciation study and the involvement of IPL personnel, your

staff, and yourself in the study so that you could formulate your recommendations

for changes in IPL's depreciation rates.
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(a) A depreciation study consists of four basic elements, Data Collection, Analysis,

Evaluation and Calculation. My study combined these ¢lements into the following
four steps:

(1) Life Analysis and Evaluation of Results

(2) Salvage and Cost of Removal Analysis and Evaluation of Results

(3) Determination of Mortality Characteristics

(4) Calculation of Applicable Depreciation Rates

My associates and I reviewed Company accounting records or summaries of such
records prepared by Company personnel; conducted analyses of past experience;
conducted on-site investigations of property; held discussions with IPL personnel
concerning such records and data, the results of our analyses of such records, and the
significance of past experience to the future; reviewed the last depreciation study of
IPL's electric utility property and the study of IPL's General Plant prepared for Cause
No. 39440; examined information, testimony and orders about the depreciation rates
of other Indiana utilities; reviewed IPL power plant construction budgets and
resource plans; reviewed the dismantlement studies prepared by TLG Services, Inc.;
reviewed IPL's unit optimization program and data concerning past activities relative
to this program; selected the mortality characteristics appropriate for calculating
depreciation rates applicable to IPL's electric utility property; and calculated the rates
and compared them with IPL's exjéting rates and with the existing rates of other
Indiana electric utilities. I was personally involved to some degree in each of these

activities, and all were perforrned under my supervision and direction.
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1 Q13. As aresult of your participation in and direction of the study, are you sufficiently

2
3

10
11
12

13

14

15
16
17
18
19
20
21
22

familiar with the electric utility property and operations of IPL to express an

opinion as to the appropriate depreciation rates for that property?

(a) Yes, I am. My opinion about appropriate depreciation rates not only reflects my
experience in the determination of such rates and the principles to be reflected
therein, it also reflects a thorough investigation by me of the property, past retirement
experience and significance of that experience to the future, the utility's operations,
and the utility's planning. I am personally familiar with these matters as a result of
the investigations previously described, my work in connection with the depreciation
study submitted in Cause No. 39440, my analyses of past IPL experience and
evaluation of its significance, and inspections and personal observations of IPL's

property by me and my associates.

Q14. Please explain the purpose of your depreciation study.

(a) A depreciation study is an effort to predict the future. Therefore, the purpose of my
study was to accurately estimate the mortality characteristics applicable to the
property in the future, and to use the characteristics to determine appropriate rates for
accrual of depreciation expenses. Petitioner's Exhibit DSR-2 and later sections of
this testimony describe the features of my study to enhance the consistency of the
results with accounting principles and with the Uniform System of Accounts, and

how these mortality characteristics were determined and were used to calculate the

depreciation rates I recommend.
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Q15. Is it commonly recognized that a depreciation study is an effort to predict the

future?

(a) Yes, itis. Depreciation literature abounds with discussions of the requirement that
depreciation rates reflect the current best estimates of the impact of expected future

events.

Q16. Can you provide examples of this literature?

(a) Yes, Ican. Ihave included in the document marked for identification as Petitioner's

Exhibit DSR-3, an excerpt frorn the NARUC publication, Public Utility Depreciation
ctices,* and in the document marked for identification as Petitioner's Exhibit

DSR-4, an excerpt from the Armerican Gas Association and Edison Electric Institute

publication, An Introduction to Depreciation of Public Utility Plant and Plant of
Other Industries. As can be seen from the excerpts, these publications recognize the

importance of estimating what will happen to the property in the future.

RESULTS OF DEPRECIATION STUDY
Q17. What are the results of your depreciation study?
(a) Functional composite rates are currently used to calculate depreciation expenses. As
a result of my study, I recommend that account rates be used in the future, so that

changes in property mix are automatically reflected in depreciation accruals. The

existing functional composite rates and the functional composite rates which would

DONALD S. ROFF--7
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result from my recommended account rates are shown below, based on the
December 31, 1993, depreciable plant balances applicable to electric operations:
* Compiled and Edited by Depreciation Subcommittee of The NARUC Committee on

Engineering, Depreciation, and Valuation of the National Association of Regulatory
Utility Commissioners

Composite Rate

Resulting From

Recommended

Functional Grou Existing Account Rates

% %

Steam Production Plant 2.87 3.59
Common Steam Production Plant 2.72 2.72
Other Production Plant 2.87 3.46
Transmission Plant 2.42 , 3.56
Electric Distribution Plant 5.11 4.68
General Plant 4.30 5.717
Total Electric Plant 3.45 3.95

The recommended rate for Common Steam Production Plant is the existing
composite rate for this functional group authorized through the settlement of
L.U.R.C. Cause No. 39440. The recommended account rates for the other property
are the result of my study. The above summary is taken from Schedule 1, Column 5

Petitioner's

Q18. What mortality characteristics are used in your study?

(a) The mortality characteristics are (1) generating unit retirement dates or average
service lives, (2) dispersion (variation) of retirements arcund average life defined
either by pending construction and interim addition and retirement ratios, or by lowa-

type dispersion patterns, and (3) salvage, cost of removal and net salvage factors.
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Q19. Where in your report do you show the mortality characteristics used to compute

your recommended depreciation rates?

(a) The generating unit retirement dates used to calculate the recommended Steam and

Other Production Plant rates are shown in Column 6 of Schedule 2 of Petitioner's

Exhibit DSR-2. The interim addition and retirement ratios, and interim salvage, cost

of removal and net salvage factors and terminal net salvage amounts used to

calculate the recommended rates for Steam and Other Production Plant are shown on
Schedule 3 of Petitioner's Exhibit DSR-2. The average service life, retirement
dispersion pattern identified by Iowa curve type, and salvage, cost of removal and
net salvage factors used to calculate each recommended rate for Transmission,
Electric Distribution and General Plant are shown on Schedule 4 of Petitioner's

ibit DSR-2.

Q20. Where in your report do you show the mortality characteristics which underlie

IPL's existing depreciation rates?

(a) Schedules 3 and 4 of Petitioner's Exhibit DSR-2 also show the mortality

characteristics used to calculate IPL's existing depreciation rates, but include only net
salvage factors. A net salvage factor is calculated by subtracting a cost of removal
factor from a salvage factor. These factors are expressed in terms of percentages of
depreciable investment. Positive net salvage factors result when salvage exceeds
cost of removal, and negative net salvage factors result when cost of removal
exceeds salvage. While the net salvage factors used to calculate IPL's existing
depreciation rates are known, the existing component salvage and cost of removal

factors are not known.
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1 Q21. What are interim additions and retirements?

2 (a) Interim additions are any additions made after the original construction of a

3 generating unit or station. Interim retirements are any retirements made prior to the

4 final (terminal) retirement of a unit or station. A generating station experiences

5 capital additiéns and retirements over its life as items are replaced and items not

6 originally required are added. This addition and retirement activity is required to

7 maintain the reliability of the facility, thus assuring that the planned operating life

8 occurs. For example, a condenser requiring replacement of tubes would cease to

9 function if replacement did not occur. The old tubes are interim retirements, and the
10 new tubes are interim additions. Not making the replacement would cause the unit to
11 be retired. Replacement of the tubes would cause the unit to continue to operate.
12 Thus, the interim additions and retirements are linked to the remaining life span.

13 Q22. What interim additions and retirements were considered in your study?

14 (a) The recommended rates for Steam and Other Production Plant of all units recognize
15 the 1994-1995 pending construction activity and future interim retirements for all
16 units. For Pritchard Units 1 through 6 and Stout Units 3 through 6, the

17 recommended rates also reflect interim additions beyond 1995, including those

18 needed to reach their expected 60-year life spans.

19 Q23. What rate calculation methodologies did you use in your study?

20 (a) Iused the remaining life rate life span calculation procedure for Steam and Other

21 Production Plant. This procedure is demonstrated on Page 3 of Schedule 6 of

DONALD S. ROFF--10
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Petitioner’s Exhibit DSR-2, using Stout Account 312.1, Boiler Plant Equipment, as
an example. The recommended rates for Transmission, Electric Distribution and
General Plant are calculated on a remaining life basis using the Average Life Group
(ALG) calculation procedure, as are the existing rates. Each depreciable group has a
unique depreciation rate, and the groups used for my study are the primary plant

accounts and subaccounts listed in Column 1, Schedule 1 of Petitioner's Exhibit
DSR-2.

REASONS FOR DEPRECIATION RATE CHANGES

Q24. What are the primary reasons for the depreciation rate changes you found are

needed?

(a) The recommended changes in the depreciation rates for Steam and Other Production

Plant are due to the direct recognition of certain future interim additions and all
future interim retirements, and to a decrease (more negative) in terminal net salvage.
The most significant change for Steam Production Plant was to net salvage and for

Other Production Plant was to life.

The primary reason for the Transmission and Electric Distribution Plant changes

is the net effect of increases in average service lives and decreases in net salvage

factors (less positive or more negative). The primary reasons for the General Plant

changes are (1) the same as in the case of Transmission and Electric Distribution

Plant and (2) a change in mix of the surviving assets.
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ACCOUNTING AND REGULATORY FRAMEWORK REFLECTED IN STUDY

Q25. Please explain the purpose of depreciation accounting.

(a) The most widely recognized definition of depreciation accounting is that of the

American Institute of Certified Public Accountants, which states:

Depreciation accounting is a system of accounting which aims to distribute cost or
other basic value of tangible capital assets, less salvage (if any), over the
estimated useful life of the unit (which may be a group of assets) in a systematic
and rational manner. It is a process of allocation, not of valuation.

Several aspects of this definition are important:

- Salvage (net salvage) is to be recognized;

- The distribution is to be over the useful life of the assets;

- The property may be a group of assets;

- Depreciation accounting is a process of allocation, not valuation; and,

- Most important, depreciation accounting must be both systematic and rational.

To be both systematic and rational, depreciation accounting should, to the extent
possible, reflect the consumption of physical assets. It is not difficult to make
depreciation accounting systematic through the use of formulas. To be rational, the
pattern of depreciation should match either the consumption of the facilities or the
revenues generated by the facilities, which is accomplished by the pattern of
depreciation rates. Thus, for property expected to be utilized at a constant rate over
its lifetime, the depreciation rate will be constant. This matching between asset
consumption and the recording of that consumption ensures that financial statements

reflect the results of operations and changes in financial position as accurately as

DONALD S. ROFF--12
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possible. The matching principle reflects the fact that borh the cause and the effect

are required to be recognized for financial accounting purposes.

To implement the matching concept for depreciation accounting, the asset's
service life, salvage value and cost of removal must be identified. The determination
of an asset's ‘actual mortality characteristics is made through conducting a
depreciation study that includes the use of these characteristics to calculate
depreciation rates or provisions. For accounting purposes, it is commonly assumed
that consumption occurs evenly over the service life; that is, on a straight-line basis

implying a constant depreciation rate.

This purpose of depreciation accounting forms the accounting portion of the
framework under which my study was conducted. My study was conducted in a
manner that enhances compliance of the results with the purpose of depreciation
accounting, and with the depreciation accounting concept of the Uniform System of

Accounts (USOA) for electric utilities adopted by the L.U.R.C. and followed by IPL.

Q26. Please describe the concept of depreciation that is inherent in the depreciation

accounting rules adopted by the LU.R.C.

(a) The USOA establishes these depreciation accounting rules through the depreciation-

related definitions shown on Page 5 of Petitioner's Exhibit DSR-2. These definitions
form the regulatory portion of the framework under which my study was conducted.
My study gave recognition to the causes of retirement that the USOA definition of
depreciation requires to be considered. The mortality characteristics were selected

with these definitions in mind. For example, as is evident from the wording of the
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o

»

1

P
2

4

[y
174

7
8

10
11
12
13

14
15

16

17
18
19
20
21

Cause Nos. 44576/44602
Attachment ETR-5
Page 155 of 236

Petitioner's Exhibit DSR
L.U.R.C. Cause No. 39938

salvage value and cost of removal definitions, it is the salvage that is expected to be
received and the cost of removal that is expected to be incurred, both measured as of
the time of receipt or incurrence, that is required to be recognized in IPL's

depreciation rates.

Q27. Why is net salvage required to be included in the calculation of depreciation rates?

(@)

The reason for the consideration of net salvage in the development of depreciation
rates is discussed in the quotation from the NARUC publication Public Utility
Depreciation Practices, which [ have included on the document marked for
identification as Petitioner's Exhibit DSR-S. As is explained there, the acquisition
and use of property ultimately results in the need to abandon or remove the property
at the end of its useful life. Reflection of net salvage in depreciation rates permits
the allocation of abandonment and removal costs over the life of the property and

recovery of these costs from the consumers who benefit from the use of the property.

Q28. Please explain how you enhanced the compliance of the depreciation rates you

recommend with the accounting and regulatory framework you have described.

(@)

There are several influences on this effort which will be discusscd hereafter: .

- The matching principle;

- The unit optimization program for generating units;
- Power plant interim additions and retirements;

- Retirement dispersion; and,

- Certain IPL accounting practices.

DONALD S. ROFF--14
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1 MATCHING PRINCIPLE

Q29. Please explain the influence of the matching principle on your study.

L]

3 (a) The matching principle has a particular influence on how a depreciation study of

4 power plants is conducted. Its significance to my study is explained on Pages 5

5 through 7 of Petitioner's Exhibit DSR-2. When sufficient historical data are

6 available for analysis results to be meaningful, the cause and effect are reflected

7 automatically, because both cause and effect are integral to such history. This is the

8 case for property other than power plants. The nature of location-type property

9 (property recorded by specific location, such as power plants) is that both the cause
10 " and the effect are reflected in history only after terminal retirements of major
11 elements (i.e., generating units) or total locations (i.e., complete power plants) have
12 taken place. Automatic incorporation of cause and effect occurs when terminal
13 retirements have taken place, because history will then include original installations,
14 additions made for plant enhancements and component replacements, component
15 replacement retirements, and final retirements, and the life resulting from all this
16 activity.
17 Without this terminal retirement experience, any method of life analysis,
18 including the actuarial method I used for Transmission, Electric Distribution and
19 General Plant, will reflect only the retirements for replacement of components.
20 Accordingly, this method will usually indicate a higher average service life and less
21 dispersion than is applicable to the property. IPL has some terminal retirement
22 experience for individual generating units, but it is not sufficient to use directly as
23 the basis for determining depreciation rates. Therefore, I had to estimate future

DONALD S. ROFF--15
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events by simulating the future for Steam and Other Production Plant. I chose to
identify dispersion through pending construction amounts and the interim ratios
described earlier. Pending construction is that expected to be closed to plant-in-
service during 1994 and 1995 for existing generating units. I did not have to take
this approach for the Transmission, Electric Distribution and General Plant location-
type property, because these property groups have had sufficient terminal retirement

experience for analysis results to be meaningful.

Q30. Was there sufficient terminal retirement experience for Steam and Other

Production Plant to use as a basis for determining service life or for calculating

depreciation rates?

(a) The limited termipal retiremenis of steam generating units and the lack of terminal
retirements for combustion turbine and diesel units prectuded the use of history as a

basis for determining service life or for calculating depreciation rates.
Q31. What use of historical experience for Steam and Other Production Plant was made?
(a) The Company has had sufficient interim activity experience which was used as a

basis for determining the interim addition and retirement rates used in the calculation

of depreciation rates.

GENERATING UNIT LIFE SPANS

Q32. What life spans are used in your study for the steam generating units classified as

Steam Production Plant?

DONALD S. ROFF--16
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1 (a) IPL has a unit optimization program for the refurbishment of certain generating units.

>

Including refurbishment, IPL expects generating unit life spans of 60 years, and

-

w

without refurbishment, IPL anticipates life spans of 40 years. The depreciation rates
4 I recommend are based on life spans of 60 years for Stout Units 3 through 6,

Pritchard Units 1 through 6 and Petersburg Units 1 and 2. My study uses life spans

o

6 of 40 years for Petersburg Units 3 and 4 and Stout Unit 7.

7 Q33. Whatis the relationship between these life spans and the interim additions reflected

8 in your study?

9 (a) The matching principle and need for consistency of depreciation rate calculation
10 components dictated that I handle stearn generating units that have been in IPL's unit
11 optimization program differently from the other units. For Pritchard Units 3 through
12 6 and Stout Units 5 and 6, the generating unit retirement dates I used for rate
13 calculations are those expected by IPL including refurbishment, which represents a
14 60-year life span. For these units, I incorporated into my rate calculations the 60-
15 year life span and all the past and expected future capital expenditures that will
16 produce their 60-year life spans. Ialso handled Pritchard Units 1 and 2 and Stout
17 Units 3 and 4, in this manner.
18 Petersburg Units 3 and 4 and Stout Unit 7 are not yet old enough to embark upon
19 the assessments necessary to evaluate equipment condition, so for purposes of
20 depreciation rate calculation, the retirement dates are based on a life span of 40
21 years. Correspondingly, I included no future interim additions in the rate calculation.
22 I took this approach to calculating the recommended rates, because the matching
23 principle requires either that the cause (expected future expenditures) and the effect
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(a 60-year life span) both be included for calculating depreciation rates, or that both
be excluded. While some level of future interim additions will be required for these
units to reach 40-year life spans, I excluded these additions to be consistent with the
basis for the Steam Production Plant depreciation rates the I.U.R.C. authorized for
Indiana Michigan Power Company in Cause No. 39314 and for PSI Energy, Inc. in
Cause No. 37414-52. Inclusion of these additions would have resulted in higher

depreciation rates.

Even though Petersburg Units 1 and 2 are not yet old enough to embark upon the
assessments necessary to evaluate equipment condition, I adopted 60-year life spans
in view of the recent Commission authorization for IPL to proceed with adding a
scrubber to these units. However, I handled the future interim additions in the same
manner as Stout Unit 7 and Petersburg Units 3 and 4, and I excluded the scrubber
additions. Had I handled the future additions in the same manner as the other units
having 60-year life spans, my recommended rates for Petersburg would have been

higher.

In summary, the life spans and treatment of post-1995 interim additions in my
study are as follows for the steam units:

Inclusion of

Life Span Used Post-1995
Station and Unit in Study Interim Additions
E.W. STOUT PLANT
Unit 3 60 Yes
Unit 4 60 Yes
Unit 5 60 Yes
Unit 6 60 Yes
Unit 7 40 No

DONALD 8. ROFF--18
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H.T. PRITCHARD PLANT

Unit 1 60 Yes
Unit 2 60 Yes
Unit 3 60 Yes
Unit 4 60 Yes
Unit § 60 Yes
Unit 6 60 Yes
PETERSBURG PLANT
Unit 1 60 No
Unit 2 60 No
Unit 3 40 No
Unit 4 40 No

What is the approximate amount of post-1995 interim additions for inclusion in

your study for Steam Production Plant?

(a) The total amount of the post-1995 interim additions reflected in this study is

approximately $65,600,000.

How were interim additions handled for the diesel and combustion turbine units

classified as Other Production Plant?

(a) For this property I included interim additions for all the units.

RETIREMENT DISPERSION

Please explain retirement dispersion and its significance (o IPL's depreciation rates.

(a) Dispersion is merely the variation of the age of retirements around average service

life, and is an inherent characteristic of the group concept of depreciation accounting
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that is incorporated into the Uniform System of Accounts. The depreciation rates are
based on the recognition that each depreciable property group has an average service
life. However, very little of the property is average. The group concept carries with
it recognition that most property will be retired at an age either less than or greater
than the average service life, and will be recorded as being fully depreciated at
retirement, no matter at what age the retirement occurs. In contrast to the item
concept of depreciation accounting, gains or losses are not recorded for ordinary

retirements, and depreciation accruals do not cease until the property is retired.

The identification of dispersion is inherent in the determination of mortality
characteristics, and dispersion is recognized when the depreciation rates are
calculated. For Production Plant, my study used pending construction additions and
interim addition and retirement ratios to define the dispersion. For the other

property, my study used Iowa-type standard dispersion patterns.

Q37. What are Iowa-type dispersion patterns?

(a) The Iowa-type dispersion patterns that are widely used by electric and gas utilities

were devised empirically about 60 years ago to provide a set of standard definitions
of retirement dispersion patterns. The L series indicates the mode of the frequency
distribution is to the Left of average service life, the R series to the Right and the S
series at average service life, and therefore, Symmetrical. There is also an O series
which has the mode at the Origin, thereby identifying a retirement pattern that has
the maximum percentage of original installations retired during the year of

placement.
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Q38. Please explain the document marked for identification as Petitioner's Exhibit
DSR-7.

(a) Three of the Iowa-type dispersion patterns are illustrated by the frequency

distributions on Petitioner's Exhibit DSR-6. The curve designation numbers indicate
the range of dispersion, with the high number (4) indicating a narrow dispersion
pattern and the low number (1) indicating a wide dispersion pattern. For example,
the R1 curve shown on the Exhibit indicates that retirements start immediately and
that some of the property will last twice as long as the average service life. The
frequency distributions translate to survivor curves, which are the most recognizable

form of the Iowa curves. Other families of such patterns exist, but are not as widely

used as the Iowa-type.

ACCOUNTING PRACTICES

Q39. Please explain the IPL accounting practices that influenced your study.

(a) The most significant influence on my study results from the fact that the average age

of original installations at retirement is equal to the average service life, meaning that
the average age of surviving property at retirement will be higher than the average
service life. Accounting pfactices that determine the age of retired property control

the property ages incorporated in the historical data utilized for my study.
Since I utilized unaged data for analyzing salvage and cost of removal experience,

IPL's practices of determining the year placed in service (vintage) for Transmission

and Electric Distribution Plant property groups influenced my determination of the
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salvage and cost of removal factors for this property. Two such aging practices are
reflected; basing the vintage of retired property on a first-in, first-out (FIFO) basis,
and basing the vintage on construction records. Schedule 5 of Petitioner's Exhibit
DSR-2 (which I will discuss later) shows several cost of removal factor changes I
made to recognize the influence of these accounting practices on my study. These
changes are but a small step toward the future cost of removal factors that IPL's

history indicates should be used to calculate depreciation rates.

An additional influence is IPL's practice of crediting certain construction cost

reimbursements to retirement work orders.

Q40. Please explain the influence of the FIFO aging basis on your study.

(a) My conclusions for several Transmission and Electric Distribution Plant property

groups are influenced by the FIFO practice. FIFO aging is an accounting convention
whereby the property retired is assumed to be the oldest surviving property. This has
several influences on my study:

- The age of retired amounts is high, which causes low original cost amounts to
be retired and average service lives to be longer than might otherwise be
indicated;

- The range of age of retired amounts is small, which causes little variation
(dispersion) of retirements around average service life;

- The portion of retired items that are young enough to warrant reusing is much
larger than would be expected for property of the age assumed for determining
retirement amounts, which causes salvage factors (recorded salvage amounts
divided by original cost retired) to be high; and,

- The cost of removal factors (recorded cost of removal amounts divided by
original cost retired) to be high, which causes the factors to be closer to those
expected upon retirement of all the surviving property.
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The logical and most appropriate response to this situation is to not use history as the

sole basis for net salvage determinations.

Q41. Please illustrate these influences.

(a) An example of property aged on a FIFO basis is Account 364, Poles, Towers &

Fixtures. Schedule 4, Column 5 of Petitioner's Exhibit DSR-2 shows that the
selected average service life is 30 years. Column 2 of Schedule 5 shows that the age
of the property retired from Account 364 for 1989 through 1993 was 31.6 years,
which demonstrates the high age of retirements relative to average service life
resulting from this accounting practice. Column 6 of Schedule 4 shows that the
selected Iowa curve is S5, which is more narrow than the S3 pattern shown on
Petitioner's Exhibit DSR-6 and is the second most narrow of the lowa symmetrical
dispersion patterns. Schedule 4, Column 7 of Petitioner's Exhibit DSR-2 shows that
the selected salvage factor is 60%. This suggests that 60% of the original installed
cost would be recovered through salvage. This is unrealistic for poles and hardware
that, on average, will be 30 years old at retirement. In view of the large changes
found to be needed for Transmission and Electric Distribution Plant net salvage

factors, no salvage factor adjustments were made to account for this situation. If

adjustments had been made, the depreciation rates would have increased.

Column 5 of Schedule 5 shows that the cost of removal factor based solely on
history is 200%. This suggests that 200% of the original installed cost would be
expended to remove the retired poles and hardware, which is realistic for property
that, on average, will be 30 years old at retirement. Column 8 of Schedule 5 shows

that I decreased the selected cost of service factor by 5% to reflect this situation. The
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other property groups to which this situation applies are indicated in the discussion
of study results on Pages 20 through 33 of Petitioner's Exhibit DSR-2.

Q42. Please explain the importance of basing the vintage of retirements for some

depreciable property groups on the years of original construction.

(a) This aging convention causes the average dollar ages of retirements of some

Transmission and Electric Distribution Plant property groups to be young relative to
the expected age of surviving property at retirement, a normal situation when the
vintage of retired property is determined from construction records. This situation
improves the validity of salvage factors, but they still overstate the factors that can be
expected for property retired at an age, on average, equal to the average service life.
This situation reduces the validity of cost of removal factors, because the age of
experienced retirements is less than the expected age of the surviving property upon
retirement. Again, the logical and most appropriate response to this situation is to

not use history as the sole basis for net salvage determinations.

Q43. Please illustrate these influences.

(a) An example of property aged on the basis of construction records is Account 362,

Substation Equipment. Schedule 4, Column 5 of Petitioner's Exhibit DSR-2 shows

that the selected average service life is 40 years. Column 2 of Schedule 5 shows that
the age of the property retired from Account 362 for 1989 through 1993 was only
19.0 years, which demonstrates the low age of retirements relative to average service
life resulting from this accounting practice. Column 6 of Schedule 4 shows that the

selected Iowa curve is S-0.5, which is wider than any of those shown on Petitioner's
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Exhibit DSR-6. Schedule 4, Column 7 of Petitioner's Exhibit DSR-2 shows that the
selected salvage factor is 15%, suggesting that 15% of the original installed cost
would be recovered through salvage, which may be unrealistic for substation
equipment that, on average, will be 40 years old at retirment. In view of the large
changes found needed for Transmission and Electric Distribution Plant net salvage
factors, no salvage factor adjustments were made for this situation. If adjustments

had been made, the depreciation rates would have increased.

Column 5 of Schedule 5 shows that the cost of removal factor based solely on
history is 20%, suggesting that 20% of the original installed cost would be expended
to remove the retired substation equipment, which mxgahgm_c_ for property that, on
average, will be 40 years old at retirement. Column 8 cof Schedule 5 shows that
increased the selected cost of removal factor by 5% to reflect this situation. The
property groups to which this situation applies are indicated in the discussion of
study results on Pages 20 through 33 of Petitioner's Exhibit DSR-2.

Q44. Please explain the influence on your study of crediting some construction cost

reimbursements to retirement work orders.

(a) IPL records some of the third-party and customer reimbursements for construction by

crediting them to retirement work orders, making them appear to be salvage. Since
such reimbursements are a characteristic of the added property, not of the retired
property, the reimbursements credited to retirement work orders were segregated for
the period 1983 through 1993 and related to additions rather than to retirements in

order to provide the appropriate credit in expectation that such reimbursements will
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continue. Treating the amounts as if they are salvage would result in overstating the

resultant salvage factors.

CALCULATION OF THE RECOMMENDED RATES

Q45. Please explain the remaining life technique you used to calculate the depreciation

rates you recommend.

(a) I calculated a remaining life rate for each depreciable property group using the

following formula:

Rate = Plant Balance - Future Net Salvage - ook Reserve

Average Remaining Life

This formula illustrates that a remaining life rate recognizes the book reserve
position. My calculations utilized dollar amounts for the numerator terms, with
conversion of the resulting annual depreciation expense amounts to a percentage rate
as the last step in the calculation. The format of my use of this formula to calculate
the rates for Steam and Other Production Plant was different from the format I used

for the other property groups, as described below.

Both the numerator and denominator of the above formula are future oriented.
The existing depreciable plant balance less net salvage is the total investment cost to
be recorded through depreciation. Subtracting the book reserve calculates the
investment cost to be recorded in the future. Dividing by the average remaining life

of the existing plant balance determines the annual amount to be recorded. Dividing
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the annual amount by the existing plant balance and converting to a percent results in

the annual depreciation rate.
Q46. Please explain how your recommended depreciation rates were calculated.

(@ A stx‘aight*liﬁe remaining life rate was calculated for each Steam and Other
Production Plant depreciable property group using the formula shown above and the
procedure described on Pages 16 and 17 of Petitioner's Exhibit DSR-2 and illustrated
on Schedule 6 of the Exhibit. A straight-line remaining life rate was calculated for
each Transmission, Electric Distribution and General Plant property group using the
ALG procedure described on Page 17 of Petitioner's Exhibit DSR-2. All of the rate
calculations incorporate the commonly used half-year convention, whereby all

additions and all retirements are assumed to occur, on average, at midyear.

Q47. Why is it appropriate to use the half-year convention for calculating Production

Plant depreciation rates?
(a) My use of this convention is in accordance with the average installation dates of
IPL's units (July for steam units and June for diesel and combustion turbine units),

with the expected life spans, and with the fact that IPL does not believe, and I agree,

that any one month for unit retirements is more probable than any other month.
Q48. Why did you use the remaining life technique?

(a) Remaining life rates provide for full recording and cost allocation over the remaining

life of surviving property, thus improving the match between actual property
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consumption and the recording of depreciation. The remaining life technique
compensates for any past over- or underaccruals of depreciation and plant and
reserve transactions different from those anticipated by the mortality characteristics
used to calculate the existing rates. The remaining life technique also limits
depreciation to the utility's investment, net of expected salvage and cost of removal -

no more and no less.

Q49. Please explain the appropriateness of using future net salvage to calculate remaining

life rates.

(a) Complying with the definitions in the USOA shown on Page 5 of Petitioner's

Exhibit DSR-2 requires estimation of end-of-life salvage and cost of removal. Thus,
cost change is a factor that always must be considered when evaluating the
significance of history. Cost change is always represented when such experience is
analyzed, as the numerator of the formula for calculating salvage and cost of removal
factors is always salvage and cost of removal amounts recorded at the time the
property is removed or abandoned and the denominator is always retirement amounts

recorded at original cost.

When history is unavailable, not meaningful, or inconclusive, specific cost
estimates may be required, as is the case for IPL's power plants. Since such
estimates are used to reflect future costs, the future salvage and cost of removal
amounts are estimated at the cost level at the time of receipt (salvage) or incurrence

(cost of removal).
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The NARUC publication entitled Public Utility Depreciation Practices discusses
future net salvage and how studies can be conducted to ¢nsure that both past and
future net salvage are correctly reflected in depreciation rates. That volume states on

page 91 that "estimated future net salvage" is to be used when calculating remaining

life depreciation rates.

Q50. Please explain the interim retirement simulations you incorporated into the rate

calculations for Steam and Other Production Plant.

(a) As an example, the simulations of interim retirements and terminal retirements for

Stout Account 312.1, Boiler Plant Equipment, are shown on Pages 1 and 2 of
Schedule 6 of Petitioner's Exhibit DSR-2. Once there have been sufficient terminal
retirements, the life analysis procedure I used for the other location-type property
and for the mass-type property (property for which specific location identification is
not maintained as a component of property records) can be used, and such

simulations may no longer be needed.

LIFE ANALYSIS PORTION OF STUDY

Q51. Please describe the life analysis portion of your study.

(a) The life analysis concerns the determination of generating unit retirement dates,

average service lives, and retirement dispersion identified by pending construction
and interim addition and retirement ratios or by standard curve types. The life
analysis for Steam and Other Production Plant consisted of a forecast (life

estimation) and a historical analysis (life analysis), and for other property consisted
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of a historical analysis. My analyses of aged data incorporate the half-year

convention.
Q52. Please describe your Life Analysis for Steam and Other Production Plant.

(a) For Steam and Other Production Plant, the Life Analysis required two steps. The
fust step was the estimation of the retirement date of each generating unit or group of
units. The second step was the calculation of past interim addition and retirement
ratios. The planned generating unit retirement dates were provided by IPL, and are
shown in Column 5 of Schedule 2 of Petitioner's Exhibit DSR-2. In order to
maintain the required link between future interim additions and the life spans
resulting therefrom that I discussed earlier, the retirement dates shown in Column 6

were used for calculating the recommended depreciation rates.
Q53. How were the interim additions and retirements derived?

(a) The interim addition and retirement ratios were determined from actual IPL addition

and retirement experience. This analysis is explained on Page 10 of Petitioner's

Exhibit DSR-2.
Q54. Please describe your life analysis for property other than power plants,

(a) My life analysis for this property, which is made up of both location-type and mass-
type property, is described on Pages 10 and 11 of Petitioner's Exhibit DSR-2. Life
analysis involves the measurement of history, but does not determine its applicability

to the surviving property. In some instances, history can be lacking or an
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1 inappropriate indication of what can be expected for the surviving property.

2 Therefore, an evaluation is required to determine the extent to which history is a

3 reasonable indication of the future. The need for these evaluations is discussed on

4 Pages 14 through 16 of Petitioner's Exhibit DSR-2, and their effects on my study are

5 discussed on Pages 20 through 33.

6 SALVAGE AND COST OF REMOVAL ANALYSIS PORTION OF STUDY

7 Q55. Please explain the Salvage and Cost of Removal Analysis for the power plant

8 portion of your study.

9 (a) The Salvage and Cost of Removal Analysis for this property is described on Pages
10 12 and 13 of Petitioner's Exhibit DSR-2. Since IPL has no terminal power plant
11 dismantlement experience, the terminal salvage and cost of removal could not be
12 based on history. Instead, terminal net salvage was based on estimates at the cost
13 level at the time of dismantlement derived from the dismantlement study of TLG
14 Services, Inc.
15 As an example, the result of my simulation of the terminal net salvage amount for
16 Stout Account 312.1 is shown in Column 12 of Page 3 of Schedule 6 of Petiﬂgngr's_
17 Exhibit DSR-2. Use of TLG's site-specific study is the best basis for reflecting
18 negative net salvage for the power plants.

19 Q56. Please explain how you used the TLG estimates to simulate the terminal dismantling

20 cost and salvage for Steam and Other Production Plant.
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(a) TLG Services, Inc. prepared the dismantling cost and salvage estimates discussed by

Mr. LaGuardia in his testimony in this proceeding. I used Mr. LaGuardia's estimates
to calculate the net cost of removal amounts at the estimated cost level when the
dismantlement of each plant is expected to occur. As Mr. LaGuardia discusses,
dismantlement is expected immediately upon the retirement of the last unit at each
plant. Iconverted the TLG estimates at the 1993 cost level to the cost level when
each plant is expected to be demolished, using labor escalation rates of 3.5% for
1994 through 1996 and 3.6% for 1997 and beyond provided by IPL (from the
summary of Assumptions for Budgeting and Forecasting), and I allocated the
resulting plant totals to accounts. I utilized labor escalation rates because the
dismantlement process is labor-intensive, as is demonstrated by the fact that at least
75% of the dismantling costs shown on Page 27, Line 10 of Mr. LaGuardia's
testimony are labor-related. Labor cost escalation rates are appropriate for
incorporating dismantlement cost estimates into depreciation rate calculations.
While it may be overly conservative to escalate salvage, | applied the labor
escalation rates to all components of the TLG estimates. My cost escalation is to the
midpoint of Mr. LaGuardia's dismantlement schedules for the steam units and to the
retirement dates of the diesel and combustion turbine units. The result for Stout

Account 312.1 is the amount of $42,967,202 shown in Column 12 of Page 3 of
Schedule 6 of Petitioner's Exhibit DSR-2.

While I also estimated the interim net salvage in Column 10 of Page 3 of

Schedule 6 of Petitioner's Exhibit DSR-2, the interim net salvage factor used to do so

is based on actual IPL interim retirement experience.
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You have used net salvage amounts to calculate the rates you recommend for power

plants. What are these amounts expressed in terms of net salvage factors?

(a) The factors for the diesel and combustion turbine units are small. The factors for

steam units are shown below:

1993 Dismantlement Future Dismantlement
Cost Level as a Percent Cost Level as a

of December 31, 1993, Percent of Terminal

Station Depreciable Balances Retirement Balances
%o %
Stout 17 38
Pritchard 25 43
Petersburg 6 25

The right-hand column reflects the projected balance at retirement for all units.

The Pritchard 1993 basis percentage is larger and Petersburg is srdallcr than Stout
because Pritchard has the oldest units, thereby having had the longest time for cost

increases to be reflected in the TLG 1993 cost estimates. Petersburg has the
youngest units, thereby having the shortest time for cost increases to be reflected in
the TL.G estimates. The future cost basis reflects both the labor cost escalation and

the terminal depreciable balances reflected in the rate calculations.
As is evident from the net salvage factors shown on Schedule 4 of Petitioner’s

Exhibit DSR-2, the future cost basis net salvage factors for Steam Production Plant

are much lower than for Transmission and Distribution Plant.
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Q58. Do you believe that past industry experience in removing power plants can be used

Qs9.

to predict the terminal net salvage factors applicable to IPL's steam generating

stations?

(a) No, which reinforces the need for the site-specific TLG estimates.

Please explain why you believe past industry experience is not suitable.

(a) The major reasons are the boiler design and the adoption of environmental

regulations which will increase plant dismantlement and disposal costs. For
example, several units are expected to still have some insulation containing asbestos

at retirement that will require special removal procedures that are not included in

most past experience.

Q60. Please explain the significance of boeiler design.

(a) The past industry retirement experience is for an older type of boiler than the existing

type. The boilers for Stout Units 1 and 2 are similar to the old style, being partly
self-supporting and partly resting on foundations. The boilers for all other units are
not designed in the same manner. These modern boilers are quite heavy and are
hung by their tops from multistory steel superstructures. The combination of the
weight of the boiler itself and the superstructure results in a much larger and more
massive foundation. These superstructures and foundations will be costly to remove,

as indicated by TLG Services, Inc.'s study results.
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The large superstructures of modern electric generating units do not allow use of a
wrecking ball for boiler dismantlement, and the explosive techniques commonly used
for large buildings may not be safe. While blasting could be used to drop the boiler
and its superstructure in a heap, the pile of materials that would need to be cut up for
removal would contain residual stresses that may preclude safely cutting the
materials. Therefore, a piecemeal removal procedure that resembles original
construction procedures may be necessary for modern boilers, and is the assumption
built into the TLG estimates. This method of boiler removal increases cost of

removal, which decreases (makes more negative) net salvage.

Q61. Please explain the Salvage and Cost of Removal Analysis portion of your study for

Transmission, Electric Distribution and General Plant.

(a) Salvage and cost of removal experience for 1979 through 1993 was the basis for

determining the selected salvage, cost of removal and net salvage factors shown in
Columns 8, 9 and 10 of Schedule 3 for power plants and in Columns 7, 8 and 9 of
Schedule 4 of Petitioner's Exhibit DSR-2 for the other property, and the analysis is
described on Pages 12 and 13 of the Exhibit.

Salvage and Cost of Removal Analysis involves the measurement of history, but
does not determine its applicability for the future. An evaluation is required to
determine if history is a reasonable indication of the future. In addition to the
discussions herein concerning the need for these evaluations, the need is discussed
on Pages 14 through 16 of Petitioner's Exhibit DSR-2, and their effects on my study

are discussed on Pages 20 through 33.
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1  Q62. Please explain how you estimated the future Transmission and Electric Distribution

2 Plant cost of removal factors you discussed earlier.
3 (a) For certain Transmission and Electric Distribution Plant property groups, I selected
4 cost of removal factors that are higher than experienced in the past, but that are only
5 a small step toward cost of removal factors that are consistent with the average
6 service lives used for rate calculations. How I accomplished this is shown on
7 Schedule 5 of Petitioner's Exhibit DSR-2. First I calculated the actual 1989 through
8 1993 retirement ages shown in Column 2. I then calculated the expected ages upon
9 retirement of all of the property surviving at December 31, 1993, from the recorded
10 age distribution of this property and the average service lives and dispersion patterns
11 I determined appropriate, and show these average ages in Column 3. Column 4
12 shows the actual historical cost of removal factors for the 1989 through 1993
13 retirements, and Column 5 shows selected factors based solely on that history.
14 Column 6 shows the cost of removal factors that would have been produced if the
15 1989 through 1993 retirements of these property groups had been of the age expected
16 upon retirement of the property surviving at December 31, 1993. Column 7 shows
17 the differences between the total obligations in Column 6 and the history-only
18 factors in Column 5. As is evident from the factor adjustments in Column 8, my
19 selected cost of removal factors shown in Column 9 are but a small step toward the
20 future cost of removal factors that IPL'S past experience indicates are appropriate for
21 calculating remaining life depreciation rates.

22  Q63. Please explain how you calculated the cost of removal factors that would have been
23 produced if the 1989 through 1993 retirements had been of the age expected upon

24 retirement of the property surviving at December 31, 1993,
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(a) The document marked for identification as Petitioner's Exhibit DSR-7 shows my

calculation for Account 364, Poles, Towers & Fixtures. Column 3, Lines 1 through
5, show the total annual retirements recorded during each of the years (1989 through
1993) shown in Column 1, and Column 5 shows the average dollar age of these
retirements. The purpose of this Exhibit is to calculate the average vintage year of
the actual retirements and what the average vintage year would have been if the
retirements had been of an age equal to the average service life (30 years) and an age
equal to the expected age of the: surviving property upon its retirement (30.3 years).
The first step is to calculate the average transaction or retirement year from the ages
of the transaction years shown in Column 2 and the weighting calculated in

Column 4. This age was 2.6 years (Column 2, Line 6) which when subtracted from
December 31, 1993, shows that the average year of retircment was 1991 (Line 7).
The average age of the 1989-1993 retirements was 31.61 years (Colurnn 5, Line 6),
which when subtracted from the average transaction year shows that the average
vintage year was 1959 (Column 4, Line 8). The cost of removal recorded during
1989-1993 was 205% of the actual original cost retired (Line 10), and the salvage

was 76% (Line 9). The remaining calculations involve only cost of removal.

Line 11 shows the selected average service life of 30 years, Line 12 shows the
average remaining life (17.4 years) of the December 31, 1993, surviving plant
balance, and Line 13 shows the average age (12.9 years) of this balance. Line 14
shows the average age of retirements on a whole life rate basis (30.0 years), and Line

15 shows the age on a remaining life rate basis (30.3 years, Line 12 plus Line 13).

Lines 16 and 17 show what the vintage years would have been if the retired

property had been 30.0 years and 30.3 years old, respectively, rather than 31.6 years
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old. Vintages are utilized so that the Handy-Whitman Index of Public Utili
Construction Costs could be used to estimate the original cost of this older property.
Column 7 shows these indices for the three vintage years (1959.3, 1960.9 and
1960.6) involved in the estimate of the future cost of removal needed for the

calculation of a remaining life rate for Account 364.

The concept behind the future cost of removal estimate is to trend the actual
retirements of $1,330,207 (Column 3, Line 6) from the year 1959 to the year 1961 by
dividing by 49 (Column 7, Line 8) and multiplying the result by 52 (Column 7, Line
17). This produces an adjusted original cost of about $1,400,000, which when
divided into the recorded cost of removal amount produces a lower cost of removal
factor than using the actual amount of $1,330,207. The actual calculation of the cost

of removal factors is shown on Lines 18 and 19, applying the index ratios to the cost

" of removal factor on Line 10. The cost of removal factor of 193% shown on Line 19

is rounded to 190% in Column 6 of Schedule 5 of Petitioner's Exhibit DSR-2.

Q64. What is the Handy-Whitman Index of Public Utility Construction Costs?

(a) Itis an index of public utility construction costs which has been published for many

years by Whitman, Requardt and Associates of Baltimore, Maryland. It is composed
of index numbers presented for various accounts prescribed by the Uniform System
of Accounts promulgated by the Commission, and for a number of special
subaccount categories of property usually occurring in "Building Construction,"
"Gas Plant Construction” and "Electric Light and Power Construction,” for six
geographical regions of the United States. Indiana is in the North Central Region,

which comprises 12 states. These index numbers are computed by relating, for each
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year, the current prices for materials, labor and equipment to prices in a base year,
which for most items is the year 1973. Current index numbers are determined and

published for each year as of January 1 and July 1.

The index numbers I used are derived from the published indices. For each
vintage, an average is produced as follows: the index number for January 1 is added
to twice the July 1 index number, plus the index number for January 1 of the
following year, and the sum of these four indices is then divided by four to arrive at
an index applicable to construction occurring throughout the entire year. For years
prior to 1974, the Whitman, Requardt publication shows annual indices and for later

years shows January and July indices that I used to calculate annual indices.

DETAILS OF STUDY RESULTS

Q65. Please explain the results of your study of Steam Production Plant.

(a)

For Steam Production Plant, the composite rate increased from 2.87% to 3.60%. The

changes are caused by the combination of:

- Change in rate calculation procedure to recognize IPL’s estimated generating
unit life spans

- Recognition of future interim additions and retirements in rate calculations
- Decreased (more negative) terminal net salvage

- Segregation of interim net salvage

Column 6 of Schedule 2 of Petitioner's Exhibit DSR-2 shows the expected

retirement dates used for calculating the depreciation rates. The terminal net salvage
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decreases (becomes more negative) for Steam Production Plant. The results are

discussed in more detail on Pages 19 and 20 of Petitioner's Exhibit DSR-2.

Please explain the results of your study of Other Production Plant.

(a) The composite rate increased from 2.87% to 3.47%. The recommended rate for
Stout recognizes the effect of combustion turbine units to be placed in service in
1994 and 1995. Column 6 of Schedule 2 of Petitioner's Exhibit DSR-2 shows the
expected retirement dates used for calculating the depreciation rates. The terminal
net salvage increases (becomes less negative). The existing rates indicate the Other
Production Plant net salvage factors will be the same as for Steam Production Plant,

whereas the TLG estimates show differences. The results are discussed in more

detail on Page 20 of Petitioner's Exhibit DSR-2.

Please explain the results of your study of Transmission Plant.

(a) The composite rate increased from 2.42% to 3.56%. All but one of the five average
service life changes are increases, and all of the seven net salvage changes are
decreases (positive to negative or more negative). The results for each property

group are discussed on Pages 20 through 24 of Petitioner's Exhibit DSR-2.

17 Q68. Please explain the resuits of your study of Electric Distribution Plant.

18
19

(a) The composite rate decreased from 5.11% to 4.68%. Of the 12 average service life

changes, only three are decreases, and of the 12 net salvage changes, only four are
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increases (less negative). The results for each property group are discussed on Pages

24 through 30 of Petitioner's Exhibit DSR-2.

Please explain the results of your study of General Plant.

(a) The composite rate increased from 4.30% to 5.77%. Of the nine average service life
changes, three are decreases, and of the four net salvage changes, two are increases.
The results for each property group are discussed on Pages 30 through 33 of
Petitioner's Exhibit DSR-2.

P DEP N RATES OF
DIANA ELE LIT

Q70. How does the IPL composite rate of 3.96% resulting from your recommended rates

Q71.

compare to the composite rate which would result if the depreciation rates used by
other Indiana electric utilities as of December 31, 1993, were applied to IPL's plant

balances?

(a) The composite rates which would result are as follows:

Indiana Michigan Power Company (IMPCO) 4.32%
Northern Indiana Public Service Company (NIPSCO) : 3.74%
PSI Energy 4.03%
Southern Indiana Gas and Electric Company (SIGECQ) 3.90%

Please explain how you determined these comparative rates.

(a) These comparative composite rates were calculated by applying the account rates of

the four companies to the IPL depreciable plant balances as of December 31, 1993,
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shown in Column 2 of Schedule 1 of Petitioner's Exhibit DSR-2. in order to

eliminate differences due to investment mix. The calculations are shown on

Petitioner's Exhibit DSR-8. The sources of the account rates for the other utilities
are:

IMPCO - Company testimony in Cause No. 39314

NIPSCO - 1991 FERC Form No. 1 Report pages 337 and 338

PSI - Company testimony in Cause No. 37414-S2

SIGECO - 1992 FERC Form No. 1 Report page 337

For IMPCO and PSI, which use subaccounts different from those used by IPL, I
used plant balances in the referenced testimony to calculate composites of certain of the
rates needed for application to IPL property. For two to four accounts, depending on the
company, I applied the IPL rate because the above sources did not list a rate for the
property group. It should be pointed out, however, that depreciation rate differences
among utilities can result from differences in rate calculation procedure and technique,

the basis for determining the property mortality characteristics and whether they have

embarked upon programs similar tc IPL's unit optimization program.

Are you familiar with the Commission's Order in Cause No. 39314 dated
November 12, 1993, with regard to the approval of new depreciation rates for

Indiana Michigan Power Company IMPCO)?
(a) Yes. Ihave reviewed the findings on the depreciation rate issues in that Order as

well as the depreciation study submitted by IMPCO in that case and the testimony

and exhibits relating thereto.
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Q73. Does your study in this case use the same or similar methods used in IMPCO's study

submitted in Cause No. 39314?

(a) Yes. That study also used the remaining life technique and life span forecast for
Production Plant and the Average Life Group (ALG) procedure for Transmission,

Distribution and General Plant.
Q74. Please explain how calculation procedures affect depreciation rates.

(a) The straight-line procedures are Units-of-Production, Equal Life Group (ELG) and
ALG. Units-of-Production is based on life defined by usage and ELG and ALG are
based on life defined by time. ELG recognizes that very few of the components of a
depreciable property group will be retired at an age equal to the average service life
of the group. ALG assumes that every component will be retired at an age equal to
the average service life, but this does not actually occur. Therefore, ALG rates are
usually lower than ELG rates, because of the deferral of recording depreciation that

is inherent in ALG rates.

For example, the rates this Commission has authorized for the Transmission,
Distribution and General Plant of PSI are ELG and for the other companies are ALG.
In my study for IPL, I used ALG rates for this property.

Q75. Please explain how calculation techniques affect depreciation rates.

(a) The techniques are remaining life and whole life. Remaining life rates reflect the

book reserve position and are calculated from future net salvage factors and
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1 remaining (future) lives. Whole life rates do not reflect the reserve position and are
2 calculated from average net salvage factors and average service lives.
3 For example, the rates this Commission has authorized for the Transmission,
4 Distribution and General Plant of PSI are whole life (with an added reserve
5 difference adjustment amount). The rates this Commission has approved for IMPCO
6 in Cause No. 39314 and for NIPSCO in Cause No. 38045 are remaining life. The
7 rates I recommend for IPL are remaining life.
8 Q76. Please explain how the basis for determining mortality characteristics affects
9 depreciation rates.
10 (a) Since the magnitude of rates partially depends on the mortality characteristics,
11 differences in how such characteristics are determined translate into depreciation rate
12 differences. An example is the basis for determining the terminal net salvage for
13 power plants. IMPCO and PSI determined terminal net salvage for steam generating
14 units from site-specific estimates, and NIPSCO and SIGECO have not prepared such
15 estimates. My study for IPL incorporates the site-specific estimates prepared by
16 TLG Services, Inc.

17 Q77. Please explain how programs such as IPL's unit optimization program affect

18 depreciation rates.

19 (a) The effects of such progmms depend on the relationship between the magnitude of
20 the capital expenditures and the extra life resulting therefrom, and it is my experience
21 that such programs usually increase depreciation rates. [PL has embarked upon a
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unit optimization program that has resulted in the expectation of 60-year operating
life spans of Pritchard Units 3, 4, 5 and 6, and Stout Units 5 and 6, and the Company
may eventually extend the program to Petersburg Units 1 through 4 and Stout Unit 7.
PSI and IMPCO have embarked upon similar programs to increase the life spans of
certain generating units through refurbishment, and their authorized depreciation

rates for Steam Production Plant were determined in a manner quite similar to how I

determined the rates I recommended for IPL.

Q78. In your opinion, should the depreciation rates resulting from your study be

implemented by IPL?

(a) Yes, because the depreciation rates produce a reasonable and fair level of

depreciation expenses, and were developed in compliance with accounting rules and

regulatory principles.
Q79. Does this complete your prepared direct testimony?

(a) Yes, it does.
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Academic Background

Donald S. Roff graduated from Rensselaer Polytechnic Institute with a Bachelor of Science
degree in Management Engineering in 1972.

Mr, Roff has also received specialized training in the areas of depreciation from Western
Michigan University's Institute of Technological Studies. This training involved three 40-hour
seminars on depreciation entitled "Fundamentals of Depreciation,” "Fundamentals of Service
Life Forecasting" and "Making a Depreciation Study,” and included such topics as accounting
for depreciation, estimating service life, and estimating salvage and cost of removal.

Ernployment and Professional Experience

Following graduation from Rensselaer Polytechnic Institute, Mr. Roff was employed for 11-1/2
years by Gilbert Associates, Inc. as an engineer in the Management Consulting Division. In this
capacity, he held positions of increasing responsibilities related to the conduct and preparation of
various capital recovery and valuation assignments.

[n 1984, Mr. Roff was employed by Ernst & Whinney and was involved in several depreciation
rate studies and utility consulting engagements.

In 1985, Mr. Roff joined Deloitte Haskins & Sells (DH&S), which in 1989 merged with Touche
Ross & Co. to form Deloitte & Touche.

During his tenures with Gilbert Associates, Inc., Emst & Whinney, DH&:S and Deloitte &
Touche, Mr. Roff has participated in or directed depreciation studies for electric, gas, water and
steam utilities, pipelines, railroad and telecommunications companies in over 30 states and
several Canadian provinces. This work requires an in-depth knowledge of depreciation
accounting and regulatory principles, mortality analysis techniques and financial practices.

At Gilbert Associates, Inc., Ernst & Whinney, DH&S and Deloitte & Touche, Mr. Roff has had
varying degrees of responsibility for valuation studies, development of depreciation accrual
rates, consultation on the unitization of utility property records, and other studies concerned with
the inspection and appraisals of utility property, preparation of rate case testimony and support
exhibits, data responses and rebuttal testimony.

Industry and Technical Association Affiliation:
Mr. Roff is a registered Professional Engineer in Texas and Pennsylvania,

Mr. Roff is a member of the Society of Depreciation Professionals and a Technical Associate on
the American Gas Association (A.G.A.) Depreciation Committee. He currently serves as the
Chairman of the A.G.A. Depreciation Committee's Principles and Education Sub-Committee and
is also the lead instructor for the A.G.A.'s Principles of Depreciation Course. He is a firm-

designated Industry Specialist.

DONALD S. ROFF



Cause Nos. 44576/44802
Attachment ETR-5

Pefitdacts Bxhibit DSR-2
LU.R.C. Cause No. 39938

INDIANAPOLIS POWER &
LIGHT COMPANY

Book Depreciation Study
of Electric Utility Property
as of December 31, 1993



Cause Nos. 44576/44602
Petitionensxhipit DSR-2
LIRRE.16Ruse M. 39938

September 1994

[ndianapolis Power & Light Company

25 Monument Circle

Indianapolis, IN 46206

In accordance with your request and with the Company's continuing program of surveillance, we have
conducted a book depreciation study of the Company's electric utility property. The purpose of the study
was to determine if the existing functional composite depreciation rates remain appropriate for the Steam
and Other Production, Transmission, Electric Distribution and General Plant, and if not, to recommend
changes. Changes are recommended, and are needed in response to life changes that are predominantly
increases (causing rate decreases) and net salvage changes that are almost all decreases (causing rate
increases). In addition, we recommend that the Company adopt account rates for Steam and Other

Production, Transmission, Electric Distribution and General Plant, rather than functional composite rates.

The comparisons presented herein include that portion of the Common Steam Production and General
Plant used for electric operations. The recommended rate for Common Steam Production Plant is the
same as the existing composite rate authorized through the settlement of Indiana Utility Regulatory
Commission (I.U.R.C.) Cause No. 39440. The recommended rates for property other than Common
Steam Production Plant result from the study reported herein. The study recognized historical addition

and retirement experience through December 31, 1993, and the recommended account depreciation rates

are calculated as of December 31, 1993,
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A comparison of the effect of the recommended account rates with the existing functional composite rates

is shown below:

—..Composite Rate
Resulting From
Recommended
% %

Steam Production Plant 2.87 3.59
Common Steam Production Plant 272 2.72
Other Production Plant 2.87 3.46
Transmission Plant 2.42 3.56
Electric Distribution Plant 5.11 4.68
General Plant 4.30 5.77
Total Electric Plant 3.45 3.95

The preceding summary is taken from Schedule 1, which shows the annual depreciation expense amounts
for the existing and recommended rates and the differences. Based on the December 31, 1993,
depreciable plant balances, the recommended rates would result in an annual increase in depreciation
provisions of $11,016,074 (about 15 percent), as shiown in Column 7 of Schedule 1. The existing rates
other than for Common Steam Production Plant were anthorized by the 1986 L.U.R.C. Order in Cause

No. 37837.

Schedules 2, 3 and 4 show the mortality characteristics used to calcnlate the existing and the
recommended rates. The mortality characteristics are (1) generating unit retirement dates or average
service lives, (2) dispersion (variation) of retirements around average service life defined by either
pending construction and interim addition and retirement ratios, or by Iowa-type dispersion patterns,
and (3) salvage, cost of removal, net salvage factors or amounts. Schedule 2 shows the retirement dates,

and Schedules 3 and 4 show the other mortality characteristics.

The generating unit retirement dates were provided by the Company. Certain future capital expenditures

will be required for the units to reach their predicted retirement dates, most of which were included in the
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rate calculations, in order to be consistent with accounting principles. The need for this consistency and

how it was accomplished are explained later in this report.

The primary reasons for the recommended changes to the Steam and Other Production Plant depreciation
rates are the use of a rate calculation procedure reflecting direct recognition of certain future interim
additions and all future interim retirements in rate calculations and the Company estimated geﬁerating umnit
life spans resulting therefrom, and a decrease (more negative) in terminal net salvage. The most

significant change for Steam Production Plant was 1o net salvage and for Other Production Plant was to

life.

The primary reason for the Transmission and Electric Distribution Plant changes is the net effect of
increases in average service lives and decreases in net salvage factors (less positive or more negative).
The primary reasons for General Plant are (1) the same as in the case of Transrnission and Electric

Distribution Plant and (2) a change in mix of the surviving assets.

The following sections of this report describe the methods of analysis used, the bases for the conclusions

reached, and recommendations for both immediate and future action by the Company.

We appreciate this opportunity to serve the Indianapolis & Light Power Company, and would be pleased

to meet with you to discuss further the matters presented in this report, if you desire.

Yours very truly,
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PURPOSE OF DEPRECIATION ACCOUNTING

Book depreciation accounting is the process of recognizing in financial statements the investment related
costs involved with the consumption of physical assets in the process of providing a service or a product.
Generally accepted accounting principles require the recording of these costs through depreciation
provisions to be systematic and rational. To be systematic and rational, depreciation should, to the extent
possible, match either the consumption of the facilities or the revenues generated by the facilities. To
ensure that financial statements reﬁect the result of operations and changes in financial position as
accurately as possible, expenses should be matched with either asset consumption or revenues. The
matching principle is often referred to as the cause and effect principle, thus, both the cause and the effect

are required to be recognized for financial accounting purposes.

Since utility revenues are determined through regulation, asset consumption is not automatically reflected
in revenues. Therefore, the consumption of utility assets must be measured directly by conducting a book
depreciation study to accurately determine their mortality characteristics and to utilize these

characteristics to calculate depreciation rates in a manner that is both systematic and rational.

The matching principle is also an element of the regulatory philosophy known as intergenerational
customer equity. Intergenerational equity means the costs are borne by the generation of customers that
caused them to be incurred, not by some earlier or later generation. This matching is intended to permit

the fixing of charges to customers which reflect the actual costs of providing service.

~ This study was conducted in a manner that enhances the compliance of the results with the matching

principles of accounting and regulation.

DEPRECIATION DEFINITIONS

The Uniform Systems of Accounts prescribed for electric utilities by the I.U.R.C., and followed by the

Company states that:



Cause Nos. 44576/44602
etifiongn sk kit DSR-2
LIFRE1CanseNn. 39938

"Depreciation” as applied to depreciable electric plant, means the loss in service value not
restored by current maintenance, incurred in connection with the consumption or
prospective retirement of electric plant in the course of service from causes which are
known to be in current operation and apainst which the utility is not protected by
insurance. Among the causes to be given consideration are wear and tear, decay, action
of the elements, inadequacy, obsolescence, changes in the art, changes in demand and
requirements of public authorities.

"Service value" means the difference between original cost and net salvage value of
electric plant.

"Net salvage value" means the salvage value of property retired less the cost of removal.
“Salvage value" means the amount received for the property retired less any expenses in-

curred in connection with the sale or in preparing the property for sale, or, if retained, the
amount at which the material recoverable is chargeable to materials and supplies, or other

appropriate account.

"Cost of removal” means the cost of demolishing, dismantling, tearing down or otherwise
removing electric plant, including the cost of transportation and handling incidental

thereto.
As is evident from the wording of the salvage value and cost of removal definitions, it is the salvage that
will actually be received and the cost of removal that will actually be incurred, both as of the time of

receipt or incurrence, that are required to be recognized in the depreciation rates of the Company.

These definitions are consistent with the purpose of depreciation, and the study reported here was

conducted in a manner consistent with both.

ACCOMPLISHMENT OF MATCHING PRINCIPLES

The matching (cause and effect) principle has a significant influence on how a depreciation study of
Steam and Other Production Plant is conducted. It is necessary to incorporate future interim additions
into the calculation of Production Plant depreciaticn rates to comply with the matching principle and to
have all components of the rate calculation consistent with each other, as the expected generating unit
retirement dates cannot occur without the future additions occurring. Future interim retirements are

included in an effort to ensure full recovery by the time the retirements occur. Handling future interim
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additions and retirements in this manner assures compliance with accounting principles, and promotes the

recovery of capital from the customers actually served by the facilities.

A penerating unit experiences capital additions and retirements over its life as items are replaced and
items not originally required are added, and the unit is eventually retired. This addition and retirernent
activity is required to maintain the reliability of a generating unit, thus assuring that the originaliy planned
operating life occurs. For example, a unit requiring replacement of condenser tubes would cease to
function if replacement does not occur. Not making the replacement would cause the unit to be retired.
Thus, if the tube replacement is expected to allow the unit to live another 10 years, the extra 10 years
would be considered for calculating the depreciation rate, provided that both the retirement of the old
tubes (interim retirement) and the addition of the new tubes (interim addition) were also recognized. If
the addition of the new tubes is not considered, the shorter life to the time of 'rcplacement would be used

for rate calculation. Thus, the interim additions and retirements are linked to the remaining life span.

The matching principle allows depreciation rates to be based on either elimination of both the interim
power plant addition amounts and the extra generating unit life resulting therefrom or the inclusion of
both, either of which will keep the rate calculation components consistent with each other. Inclusion of
all future additions was adopted for Pritchard Units 1 through 6 and Stout Units 3 through 6, because
definitive estimates of the expenditures and the life spans are available, and the life span estimates assume
that the expenditures will be made. Exclusion of unit optimization program additions and the life spans
resulting therefrom was selected for the Petersburg units and Stout Unit 7, because these units are not yet
old enough for initiation of the equipment assessments needed to estimate the magnitude and timing of the

expenditures and whether they will be justified.

This study recognizes the importance and influence of the interim additions and retirements planned for
Pritchard Units 1 through 6 and Stout Units 3 through 6, which will make their predicted life spans

possible. If recognition of the additions and retirements is instead deferred, but the different life spans


http:throu.gh

Cause Nos. 44576/44602
Petitiensrisfixhibit DSK-2

FUgh. i hiiioNo. 39938

they cause is used for depreciation rate calculations, the rates will initially decrease and then will increase
at each recalculation. The initially lower depreciation expenses from deferral would cause a small
decrease in near-term revenue requirements, but would increase the net original cost of the property
reflected on the books of the Company. Deferring recognition of interim additions has a far greater
impact on near-term and long-term revenue requirements than does deferring recognition of interim
retirements. Deferral would also cause intergenerational inequity by requiring future customers to pay

rates which include a disproportionate share of the costs of the plants.

Remaining life rates provide for full recording and recovery over the remaining life of surviving property,
thus improving the match between actual property consumption and the recording of depreciation.
Remaining life rates are also beneficial because they compensate for any past over or under accruals of
depreciation and plant and reserve transactions different from those anticipated by the mortality
characteristics used to calculate the existing rates, and limit depreciation recoveries to investment net of

expected salvage and cost of removal - no more and no less.

Utility depreciation accounting is a group concept. Inherent in this concept is the assumption that all
property is fully depreciated at the time of retirement, regardless of age, and there is no attempt to record
the depreciation applicable to individual components of the property groups. The depreciation rates are
lbased on the recognition that each depreciable property group has an average service life. However, very
little of the property is average. The group concept carries with it recognition that most propenty will be
retired at an age either less than or greater than the average service life, and will be fully depreciated at
retirement, no matter at what age the retirement occurs. The study recognized the existence of this
variation through the identification of Jowa-type retirement dispersion patterns for all property groups
except Production Plant. Dispersion for Production Plant was recognized through the use of pending

construction additions and interim addition and retirement ratios.

-7-
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A life span depreciation rate calculation procedure was selected for Steam and Other Production Plant.

The study developed Average Life Group (ALG) rates for Transmission, Electric Distribution and

General Plant.
THE BOOK DEPRECIATION STUDY

Implementation of a policy toward book depreciation that recognizes the purpose of depreciation
accounting requires the determination of monrtality characteristics that are applicable to surviving
property. The purpose of the depreciation study reported here was to accurately estimate those mortality

characteristics, and to use the characteristics to determine appropriate rates for accrual of depreciation

expenses.

The major effort of the study was the determination. of the appropriate mortality characteristics. The re-
mainder of this report describes how those characteristics were determined, compares the newly
determined mortality characteristics with those used to calculate the existing rates, describes how the

mortality characteristics were used to calculate the recommended depreciation rates, and presents the

results of the rate calculations.

The study consisted of the following steps:

Step One of the study was a Life Analysis consisting of determination of historical retire-
ment experience and an evaluation of the applicability of that experience to surviving
property. For Steam and Other Production: Plant this step also entailed the determination

of the generating unit retirement dates suitable for rate calculations.

Step Two was a Salvage and Cost of Removal Analysis consisting of a study of salvage

and cost of removal experience and an evaluation of the applicability of that experience

to surviving property.
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Step Three consisted of the determination of the generating unit remaining lives, the
average service lives, the retirement dispersion identified by pending construction
additions and interim addition and retirement ratios for Steam and Other Production Plant

and by Iowa-type curves for the other property, and the future net salvage factors

applicable to surviving property.

Step Four was the determination of the depreciation rate applicable to each depreciable

property group, recognizing the results of the work in Steps One through Three.
LIFE ANALYSIS

The Life Analysis for the property concems the determination of remaining life spans and interim
addition and retirement ratios for Steam and Other Production Plant, and average service lives and lowa-
rype retirement dispersion patterns for the other property. The Life Analysis for Production Plant

consisted of both a forecast and an historical analysis, and for the other property consisted of an historical

analysis.
Production Plant

The nature of Steam and Other Production Plant is such that the applicable average service life and
dispersion pattern can be determined only after terminal retirements have taken place. Terminal
retirements are comprised of those original additions and interim additions that survive to the end of the
life of the unit. Without terminal retirements, any method of Life Analysis, including the actuarial
method used for Transmission, Electric Distribution and General Plant, will usually indicate a higher
average service life and less dispersion than is applicable to the property. Average service life will be

accurately measured only when original and interim additions, and interim and terminal retirements are

included.
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For Production Plant, the Life Analysis required two steps. The first step was the estimation of the
reticement date of each generating unit. The second step was the calculation of past interim addition and
retirement ratios. The Company provided the estimated retirement date for each generating unit. The
retirement dates utilized for rate calculations are shown in Column 6 of Schedule 2, in order to maintain

the required link between future interim additions and the life spans of the units.

Interim addition and retirement ratios were determinéd from an analysis of actual Company experience
conducted by plant and account, and separate ratios were determined for each Production Plant a;:count.
The interim addition analysis consisted of relating the sum of the past interim additions to the sum of the
past interim retirements. The interim additions are expressed as a ratio of interim retirements, thus are the
number of dollars of interim additions for each dollar of interim retirements. The interim retirement
analysis consisted of relating the sum of the past interim retirements to the sum of the depreciable
balances. When expressed as a percentage, the interim retirement ratio is the depreciation rate that would

have recovered an amount equal to the total interim retirements,

T ission. Electric Distcibuti e 1 Pi

An analysis of historical retirement activity, suitably tempered by informed judgment as to the future
applicability of such activity to surviving property, formed the basis for determination of average service
lives and retirement dispersion patterns for the Transmission, Electric Distribution and General Plant
property groups. For most accounts, retirement experience for 1966 through 1993, was analyzed using

the actuarial method of Life Analysis.

The actuarial method determines actual survivor curves (observed life tables) for selected periods of
actual retirement experience and was used because the vintage of the surviving property and of the retired
property is known. In order to recognize trends in life characteristics and to assure that the valuable infor-
mation in the curves is available to the analyst, observed life tables were calculated and plotted by

computer using several different periods of retirement experience. The average service lives and
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retirement dispersion patterns indicated by these actual survivor curves were identified by visually fitting

Iowa-type dispersion curves to the actual curves.

Trends in historical mortality experience are helpful in understanding history. In order to determine
trends, the periods (year bands) of retirement experience analyzed were the past five, ten, 15 and 20 years

and the total available experience, which for most of the property groups was since 1966. The observed

- life tables for these year bands and the fowa curves fitted to each were plotted. This visual approach

easures that the data contained in the observed life tables and the trends are available to the analyst, and

that the analyst does not allow computer calculations to be the sole determinant of study results.

The actuarial method of Life Analysis did not produce meaningful results for Production Plant, due to the
lack of meaningful and significant terminal retirement experience. While the Company has terminal
retirerﬁent experience for steam umits (Stout Units 1 and 2), there is none for combustion turbine and

diesel units. The retired Stout equipment has not been removed, and the plant still has operating units.

For property groups having little retirement experience or having retirement experience that is not an
adequate indication of the expected mortality characteristics of surviving property, evaluation of the
significance of history played a major role in selecting the mortality characteristics shown on Schedules 3

and 4. Examples of these evaluations and their effects are discussed later.
SALVAGE AND COST OF REMOVAL ANALYSIS

Salvage and cost of removal experience for 1979 through 1993 was the basis for determining the salvage,
cost of removal and net salvage factors shown in Columns 8, 9 and 10 of Schedule 3 and in Columns 7, 8
and 9 of Schedule 4. The analysis was done in a manner that allows selection of separate salvage and
cost of removal factors for most depreciable property groups. Net salvage is positive when salvage

exceeds cost of removal, and is negative when cost of removal exceeds salvage.
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Third-party and customer reimbursements for construction were segregated and related to additions,
because the Company credits certain of them to retirement work orders. This procedure makes such
reimbursements appear to be salvage, but they are actually payments related to the replacement property,
so must be related to that property for the appropriate credit to be reflected in the depreciation rates. This

segregation was available only for the period 1983 through 1993.

The analysis consisted of calculating the experienced salvage and cost of removal factors for each
property group by dividing salvage and cost of removal amounts by the original cost of the retired
property. Factors are expressed as percentages, and were calculated for annual, rolling, and shrinking
bands of retirement experience. For most property groups the factors were plotted and the trends were

illustrated by linear regression.

Net salvage factors are sensitive to the age of retired property. This phenomenon is important to this
study, because of the nature of the Life and Salvage and Cost of Removal Analysis procedures utilized.
The Life Analysis procedure determines the average service life applicable to original installations. The
Salvage and Cost of Removal Analysis procedure determines the net salvage applicable to original
installations only if the age of retirements is the same as the average service life. If the age of retirements
is less than average service life, salvage factors will normally be overstated and cost of removal
understated. If the age of retirements is greater than average service life, salvage factors will normally be
understated and cost of rémoval factors overstated. When analysis of study data shows that this situation

exists, some compensation is appropriate.

The average dollar age of retirements of Transmission and Electric Distribution Plant showed that an
additional Salvage and Cost of Removal Analysis step was needed to estimate the future cost of removal
that the Company's cost of removal experience indicates will result from the retirement of all surviving
property. The analysis consisted of estimating the original cost amounts that would have been recorded

during 1989 through 1993 if the actual retirements had been of an age equal to the expected age at which
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the property surviving at December 31, 1993 will be retired. Schedule 5, Column 2 shows the actual ages
for the property groups needing this additional analysis and Column 4 shows the cost of removal factors
experienced by the property. Column 3 shows the expected ages of the surviving property upon
retirement and Column 6 shows the cost of removal factors that would have been experienced by the 1989

through 1993 retirements if they had been of the age shown in Column 3 rather than the age shown in

Column 2.

The Company has relevant interim salvage and cost of removal experience for Production Plant, but not

for terminal salvage and cost of removal. The interim salvage and cost of removal factors selected for

Steam and Other Production Plant reflect actual experience. Terminal net salvage amounts based on
dismantlement cost estimates prepared by TLG Services, Inc. (TLG) were used for Steam and Other

Production Plant, The TLG estimates were converted to the anticipated cost levels at the time each plant

is expected to be demolished.

As with the Life Analysis, the results of the Salvage and Cost of Removal Anzlysis were evaluated to the
extent considered necessary to ensure applicability to the surviving property. The considerations were

similar in nature to those applicable to the Life Analysis.

EVALUATION OF ACTUAL EXPERIENCE

Life Analysis and Salvage and Cost of Removal Analysis involve the measurement of what has occurred
in the past. There are many kinds of events that can cause history to be an inappropriate indication of the
future, among them changes in the underlying accounting procedures, changes in other management
practices such as maintenance procedures, and types of activities not expected to continue or not to
continue to the same degree. It is the evaluation phase of a depreciation study that identifies if history is a
reasonable indication of the future. Blind acceptance of history often results in selecting mortality

characteristics to use for calculating depreciation rates that will provide recovery over a time period

longer than service life.
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For Production Plant, part of the analysis process included historical addition and retirement experience.

Since the magnitude of interim additions and retirements depends upon plant maturity, the analyses were
conducted in a manner that allows the influence of unit age to be reflected in the conclusions drawn from
the analysis. This was accomplished by utilizing the entire history and by conducting the analyses by

account and by generating plant.

- The actuarial method of Life Analysis used for Transmission, Electric Distribution and General Plant was
not adopted for Production Plant, because the Company's terminal retirement experience is insufficient for

steam generating units and because there is no terminal retirement experience for combustion turbine and

diesel units.

For Transmission, Electric Distribution, and General Plant, the analysis processes involved only historical
retirement experience. Since the depreciation rates will be applied to surviving property, the historical
mortality experience indicated by the Life and the Salvage and Cost of Removal Analyses was evaluated
to ensure that the mortality characteristics used to calculate the rates are applicable to surviving property.

The evaluation is required to assure the validity of the recommended depreciation rates.

The evaluation process requires knowledge of the type of property surviving, the type of property retired,
the reasons for changing life, dispersion, salvage, and cost of removal, and the effect of present and future
Company plans on the property mortality characteristics. The evaluation included discussions with
Company accounting, engineering, and operating personnel, determination of the type of property
recorded in a number of accounts, and special analyses of retirements to identify the type of property

retired and reasons for retirement.

The decreases in net salvage for Transmission and Electric Distribution Plant are caused, at least in part,
by increases in the age of retired property that caused the average service lives to increase. This
phenomenon is important to this study, because of the nature of the Life and Salvage and Cost of

Removal Analysis procedures that was explained carlier and certain Company accounting practices.
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The analyses of several Transmission and Electric Distribution Plant property groups are influenced by
the Company's practice of determining the vintage of some retired property on a first-in-first-out basis.
This causes dispersion patterns to be narrow and the actual age of reused materials to be less than the age
of retirement amounts. This situation improves the applicability of cost of removal factors to surviving
property, because the average dollar age of retirement amounts is closer to the expected average age of
surviving property upon retirement. However, it reduces the applicability of salvage ratios, because a
larger portion of the retired items will be salvaged and reused than the portion suggested by the high
average dollar age of retirement amounts. In view of the large changes found needed for Transmission
and Electric Distribution Plant net salvage factors, no salvage factor adjustments were made for this
situation, which if made would have further increased the depreciation rates. However, the cost of
removal factors selected for some of these property groups reflect the small cost of removal adjustments
shown in Column 8 of Schedule 5. The property groups to which this situation applies are indicated in

the later discussions of the bases for selecting the salvage and cost of removal factors.

The retirements of some Transmission and Electric Distribution Plant property groups were found to be
young relative to average service life, due to the Company's practice of determining the vintage of some
retired property from construction records. This results in overstating the salvage factors and understating
the cost of removal factors applicable to surviving property, if history serves as the sole basis for net
sglvage determination. Salvage factors are overstated because young property is more likely to be reused
than junked and the salvage value of reused items is much higher than the scrap value. Cost of removal
factors are understated, because the amount of cost escalation reflected in the cost to remove or safely
abandon young property is less than the amount that will be reflected in the cost to remove the surviving
property at a higher age. The average age of original installations at retirement is equal to the average
scrvice life, meaning that the average age of surviving property at retirement will be higher than the

average service life, and much higher than the age of current retirements. The cost of removal factors
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selected for these property groups reflect the cost of removal increases shown in Column 8 of Schedule 5

made as a small step toward recognizing this situation in the depreciation rates.
TION OF DEPRECIATION RATES

A straight-line remaining life rate for each depreciable property group was calculated using the following
formula:
Rate = Plant Balance - Future Net Salvage - Book Reserve
Average Remaining Life
This formula illustrates that a remaining life rate is future oriented and recognizes the book reserve

position. The actual calculations utilize dollar amount numerator elements with conversion to a

percentage rate as the last step of the calculation process.

The remaining life depreciation rates for Production Plant were calculated that would cause the book
reserve for each property group to become zero at the time of the retirement of the last generating unit.
Future interim additions and retirements indicated by the historical analysis and pending construction, net
salvage for interim retirements, and net salvage for terminal retirements were reflected in the rate
calculations. Future interim additions were recognized in the depreciation rate calculations for Pritchard
Units 1 through 6 and Stout Units 3 through 6, in conjunction with the use of 60-year life spans. Since |
the future interim additions are necessary to obtain a 60-year life, the matching principle requires

consideration of both at the same time.

Schedule 6 utilizes Stout Account 312.1 to demonstrate how the formula was used to calculate a
remaining life rate for each plant and account that is intended to cause full recovery at the time the last
generating unit is retired. The future interim addition and retirement amounts and the terminal retirement
amounts are calculated for each generating unit on Pages 1 and 2 from the pending construction
expenditures, the interim addition and retirement ratios shown in Columns 6 and 7 of Schedule 3, the
remaining life span of each individual generating unit determined from the retirement date shown in

Column 6 of Schedule 2, and the December 31, 1993 depreciable plant balances. The rate calculation is
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shown on Page 3 of Schedule 6, and uses the annual interim addition and retirement amounts and plant
balances calculated on Pages | and 2. The depreciable plant and book reserve balances are from
Company accounting records, the interim net salvage factors were determined by the study, and the

terminal net salvage amounts were determined from the TLG estimates.

For Transmission, Electric Distribution, and General Plant, the depreciable plant and book reserve
balance for each property group are from Company accounting records. The average remaining lives
were calculated from the average service life and dispersion pattern determined by the study and the age
distribution of each surviving property group deterrnined from Company property records. The future net

salvage factors were determined by the study.
RESULTS

The interim addition and retirement ratios, interim net salvage factors and retirement dates used to
determine the remaining life spans used to calculate the recommended Steam and Other Production Plant
rates are shown on Schedules 2 and 3. The mortality characteristics for the existing rates are also shown

on Schedule 3 for comparison purposes.

The average service life, retirement dispersion pattern, salvage factor, cost of removal factor and net
salvage factor used to calculate each recommended rate for Transmission, Electric Distribution, and
General Plant are shown on Schedule 4. For comparison purposes, the same data are shown for each
existing rate. However, the salvage and cost of remoyal factors reflected in the existing net salvage
factors are unknown. For most prdperty groups, changes £0 mortality characteristics follow the trends
indicated by the recent retirement experience. This was the retirement experience of the past tento 15
years for the Life Analysis and the past five to ten years for the Salvage and Cost of Removal Analysis.

Life changes are mostly increases, and net salvage changes are mostly decreases.
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The second step of the Salvage and Cost of Removal Analysis described on Page 13 identified the future
cost of removal factors needed to calculate remaining life rates for certain Transmission and Electric
Distribution Plant property groups. In view of the large rate increases that would result from
incorporating the future cost of removal factors into the rate calculations, the recommended rates reflect
only the small step toward these future factors that is determined on Schedule 5. Column 7 of Schedule 5
shows the percentage point difference between cost of removal factors based on history (Column 5) and
the indicated future cost of removal factors (Column 6). Column 8 shows the cost of removal adjustments
selected, which are zero for differences less than 10%, 5% changes for differences of 10% to 50%, 10%
changes for differences of 50% to 100%, 15% changes for differences of 100% to 150% and 20% changes

for differences over 150%.

Based on December 31, 1993, depreciable balances, the overall composite rate increased from 3.45% to

3.95%. Reasons for the changes are discussed below.

Steam Production Plant

The composite rate increased from 2.87% to 3.59%. Schedule 2 shows the year of commercial operation

and the estimated year of retirement of each existing generating unit that was used for rate calculation

purposes.

The actuarial method of Life Analysis will overstatz the average service life when terminal retirements
are lacking. While the Company has terminal retirement experience for steam generating units, the
actuarial method was not used, because terminal retirement experience is insufficient to produce

meaningful results. Therefore, the recommended rate for each plant and account was calculated using the

procedure illustrated on Schedule 6.

The pending construction through 1995 and future interim additions beyond 1995 calculated from interim

addition ratios were included in the rate calculations for Pritchard Units 1 through 6 and Stout Units 3
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through 6, because the generating unit retirement dates assume that those expenditures will be made.
Sixty-year life spans were selected for Petersburg Units 1 and 2, in view of the recent Commission
authorization for the Company to proceed with adding a scrubber to these units. All future interim
retirements were included to ensure that they are fully depreciated by the time they occur. The interim
retirement ratios were applied to beginning of year plant balances to estimate the interim retirement

amounts for all years.

The interim net salvage factors are based on Company experience. The terminal net salvage is based on
the TLG estimates escalated to the anticipated price levels at the time dismantlement is expected. Their
large boilers, fuel handling equipment, and ash disposal systems make coal units expensive to remove,
berause of the extensive facilities that must be removed and because waste materials must be handled.
All active units and the retired but not yet removed units at Stout have suspended boilers that are
expensive to remove because of their design. In addition, all plants contain asbestos insulation that is

expensive to remove and dispose of, some of which will remain until dismantlement.
QOther Production Plant

The composite rate increased from 2.87% to 3.46%. The actuarial method of Life Analysis will overstate
the average service life when terminal retirements are lacking, and the Company has no terminal
retirement experience for combustion turbine and diesel units. Therefore, the recommended rate for each

plant was calculated using the procedure illustrated on Schedule 6.

The retirement dates were provided by the Company. The pending construction through 1995 (including
Stout Combustion Turbine Units 4 and 5 to be placed in service in 1994 and 1995), interim additions
beyond 1995 calculated from interim addition ratios, and interim retirements for all years calculated from
interim retirement ratios were incorporated into the rate calculations, because the retirement dates assume
that those expenditures will be made. All future interim retirements were included with the intention of

allowing them to be fully depreciated by the time they occur.
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The interim net salvage factors are also based on Company experience, and the terminal net salvage is

also based on TLG estimates.

Transmission Plant

The composite rate increased from 2.42% to 3.56%. All but one of the five average service life changes
are increases, and all of the seven net salvage factor changes are decreases (positive to negative or
negative to more negative). Greatest weight was given to recent experience by moving toward indicated
trends. The magnitude of the rate increase was limited by the Company decision to use ALG rates for this
functional group at this time and by our previously discussed decisions not to adjust salvage factors to
reflect a lesser extent of material reuse in the future and to take only a small step toward the future cost of

removal factors indicated by Company retirement experience.

Account 350.2, Land Rights

There has been little retirement experience. Use of an average service life ten years longer than the

associated overhead lines is appropriate, in expectation that some rights-of-way will be reused.

The nature of the property will preclude salvage and cost of removal, so the use of zero for both is

appropriate.
Account 352, Structures and Improvements

There has been limited retirement experience and as a result, the survivor curves are not well defined. No
change in average service life is recommended, and is based on a weighting of the expected lives of the

mix of surviving assets.

‘etirements are young relative to the average service life, indicating that salvage and cost of removal
experience presents a misleading indication of what is appropriate for surviving property. However, this

experience is for remodeling and expansion, so overstates the cost of removal factors that can be expected
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upon complete dismantlement and site restoration. Therefore, the salvage and cost of removal selections
for Account 390 were adopted, as they better recognize what can be expected upon complete

dismantlement and site restoration.

Account 353, Station Equipment

The Life Analysis suggests that an increase in life would be appropriate. While there have been terminal
retirements of major equipment, they have been limited. The closer design and manufacturing tolerances
inherent in newer power transformers and circuit breakers are expected to cause them to have a shorter
life than older units that could more easily withstand severe operating conditions. A modest increase in
average service life is recommended. The selected dispersion pattern is based on the indications of the ten

and 15 year experience bands.

Retirements are young relative to the average service life, indicating that satvage and cost of removal
experience does not represent what can be expected from the surviving property. For the reason discussed
previously, no adjustment was made to the salvage factor for this situation or for the fact that past salvage
from reuse has been higher than can be expected from the surviving property. As is shown by Column 8
of Schedule 5, the cost of removal factor was increased by 5% to compensate for the effect of the young
retirements. Terminal salvage will be limited and negative 10% net salvage was selected, based on 10%

salvage and 20% cost of removal.
Account 354, Towers and Fixtures

Retirement experience has been limited and sporadic. The dispersion selection was based on the
retirement experience from all bands, which indicates the Iowa R4 dispersion pattern. An increase in

average service life to 50 years was adopted, based on Company expectations.

The salvage and cost of removal analyses results are influenced by some line rearrangements.

Retirements are young relative to the average service life, indicating that salvage and cost of removal
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experience does not represent what can be expected from the surviving property. For the reason discussed
previously, no adjustment was made to thé salvage factor for this situation or for the fact that past salvage
from reuse has been higher than can be expected from the surviving property. As is shown by Column 8
of Schedule 5, the cost of removal factor was increased by 20% to compensate for the effect of young
retirements. Cost of removal is expected to substantially exceed salvage, resulting in negative 95% net

salvage, composed of 25% salvége and 120% cost of removal.

Account 355, Poles and Fixtures

Fairly consistent results were obtained and an increase in average service life to 33 years and a shift in

dispersion to S4 are recommended based on recent experience.

Retirements are slightly younger than the average service life, indicating that salvage and cost of removal
experience does not represent what can be expected from the surviving property. However, the difference
is insufficient to warrant adjustment to either salvage or cost of removal. Cost of removal exceeds
salvage, particularly in recent years. A net salvage factor of negative 60% was selected, composed of

50% salvage and 110% cost of removal.

Account 356, Overhead Conductors and Devices

Consistent indications were obtained from the Life Analysis, showing a life increase. Based upon

Company expectations and the analysis results, an average service life of 40 years and the R4 dispersion

were selected.

Retirements are young relati?e to the average service life, indicating that salvage and cost of removal
experience does not represent what can be expected from the surviving property. For the reason discussed
previously, no adjustment was made to the salvage factor for this situation or for the fact that past salvage
from reuse has been higher than can be expected from the surviving property. As is shown by Column 8

of Schedule 5, the cost of removal factor was increased by 10% to compensate for the effect of young
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retirements. The results are influenced by the 1989 sale of scrap material which was discounted. Cost of

removal is expected to exceed salvage and a negative 60% net salvage was selected, composed of 70%

salvage and 130% cost of removal.
Account 357, Underground Conduit

There has been limited retirement experience. Company expectations are an average life of at least 35

years, so the existing R3 dispersion pattern with an average service life of 40 years were retained.

Retirements are young relative to the average service life, indicating that salvage and cost of removal
experience does not represent what can be expected from the surviving property. For the reason discussed
earlier, no adjustment was made to the salvage factor for this situation or for the fact that past salvage
from reuse has been higher than can be expected from the surviving property. There is insufficient cost of
remnoval experience to warrant a cost of removal factor adjustment to compensate for this situation. Net

salvage is expected to be negative 15%, composed of zero salvage and 15% cost of removal.

Account 358, Underground Conductors and Devices

There has been limited retirement experience and the average service life should be less than that of

Account 357. An average service life is 35 years with an SO dispersion pattern were adopted.

letirements are young relative to the average service life, indicating that salvage and cost of removal
experience does not represent what can be expected from the surviving property. For the reason discussed
earlier, no adjustment was made to the salvage factor for this situation or for the fact that past salvage
from reuse has been higher than can be expected from the surviving property. As is shown by Column 8
of Schedule 5, the cost of removal factor was increased by 5% to compensate for the effect of young
retirements. Cost of removal is expected to exceed salvage and is reflected in our selection of negative

45% net salvage, composed of zero salvage and 45% cost of removal.
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The composite rate decreased from 5.11% to 4.68%. Of the 12 average service life changes, only three
are decreases. Of the 12 net salvage changes, only four are increases (less negative). Greatest weight was
given to recent experience by moving toward indicated trends. The magnitude of the rate increase was
limited by the Company decision to use ALG rates for this functional group at this time and by our
previously discussed decisions not to adjust salvage factors to reflect a lesser extent of material reuse in
the future and to take only a small step toward the future cost of removal factors indicated by Company

retirement experience.
Account 360.2, Land Rights

There has been limited retirement experience. Use of a life ten years longer than the mix of the associated

equipment is appropriate.

The nature of the property will preclude salvage and cost of removal, so use of zero for both is

appropriate.
Account 361, Structures and Improvements

There has been adequate retirement experience, but the tail of the survivor curve is not well defined. A

movement toward the indicated life is appropriate.

Cost of removal exceeds salvage in every year. Retirements are young relative to the average service life,
indicating that salvage and cost of removal experience does not represent what can be expected from the
sarviving property. However, this experience is for remodeling and expansion, so overstates the cost of
removal factors that can be expected upon compleie dismantlement and site restoration. Therefore, the
salvage and cost of removal selections for Account 390 were adopted, as they better recognize what can

be expected upon complete dismantlement and site restoration.
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Account 362, Station Equipment

The Life Analysis suggests that an increase in life would be appropriate. However, the closer design and
manufacturing tolerances inherent in newer power transformers and circuit breakers is expected to cause
them to have a shorter life than older units that could more easily withstand severe operating conditions.

An increase in average service life to 40 years is recommended. The dispersion was adopted from the

- analysis indications, primarily from the longer experience bands.

Retirements are young relative to the average service life, indicating that salvage and cost of removal
experience does not represent what can be expected from the surviving property. For the reason discussed
earlier, no adjustment was made to the salvage factor for this situation or for the fact that past salvage
reuse has been higher than can be expected from the surviving property. As is shown by Column 8 of
Schedule 5, the cost of removal factor was increased by 5% to compensate for the effect of young

retirements. Fifteen percent salvage and 25% cost of removal were selected.
Account 364, Poles, Towers and Fixtures

The analysis indications are influenced by the Company practice of first-in-first-out aging of retirements.

An increase in average service life to 30 years is recommended with an §5 pattern.

Retirements are slightly older than the average service life, but salvage is overstated due to reuse. Again,
for the reason discussed earlier, no adjustment was made to the salvage factor for this situation. As is

shown by Column 8 of Schedule 5, the cost of removal factor was decreased by 5% to compensate for the
effect of the old retirements. Cost of removal substantially exceeds salvage, and the net salvage selection

of negative 135% reflects this situation, composed of 60% salvage and 195% cost of removal.
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Account 365, Overhead Conductors and Devices

The analysis indications are influenced by the Company practice of first-in-first-out aging of retirements.

An average service life of 30 years with an S5 pattern were selected.

Retirements are slightly older than the average service life, but salvage is overstated due to reuse. No
adjustment was made for this situation to either salvage or cost of removal. Approximately ten percent of
surviving conductor by weight is copper, so high salvage can be expected to continue. The net salvage

selection of negative 120% is br‘lsed on recent analysis indications, and is composed of 60% salvage and

130% cost of removal.
Account 366, Underground Conduit

A slight increase in average service life is indicated and is recommended, based upon the analysis results.

Retirements are young relative to the average service life, indicating tﬁat salvage and cost of removal
experience does not represent what can be expected from the surviving property. For the reason discussed
earlier, no adjustment was made to the salvage factor for this situation or for the fact that past salvage
from reuse has been higher than can be expected from the surviving property. As is shown by Column 8
of Schedule 5, the cost of removal factor was increased by 15% to compensate: for the effect of young

retirements. Net salvage of negative 85% was selected, composed of 20% salvage and 105% cost of

removal.
Account 367, Underground Conductors and Devices

The analysis indications are influenced by the Company practice of first-in-first-out aging of retirements.

Consistent results support the existing average service life with a shift in dispersion pattern to S5.

Retirements are not as old as the average service life, indicating that salvage and cost of removal

experience does not represent what can be expected from the surviving property. For the reason discussed
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earlier, no adjustment was made to the salvage factor for this situation or for the fact that past salvage
from reuse has been higher than can be expected from the surviving property. As is shown by Column 8
of Schedule 5, the cost of removal factor was not adjusted to compensate for the effect of young
retirements. Salvage is limited and cost of removal exceeds salvage. Our selection is negative 5% net

salvage, comprised of 45% salvage and 50% cost of removal.
Account 368, Line Transformers
The Life Analysis indicates an increase in average service life, which is reflected in our selection.

The age of retirements is about half of the selected average service life, but history indicates little
difference between experienced cost of removal and future cost of removal. Therefore, salvage and cost
of removal experience represents what can be expected from the surviving property, and there is little
reuse. High cost of removal was experienced during the period 1984 through 1988, due to the PCB
removal program. This process is essentially complete and its effect was eliminated by basing selections

on more recent experience. Salvage of 10% and cost of removal of 15% were selected.

Account 369.1, Overhead Services

The existing average service life and dispersion are for total Account 369. The analysis indications are
influenced by the Company practice of first-in-first-out aging of retirements. This is a mature property
group due to the demand and requirement for underground facilities. The average service life and

dispersion pattern were based on the longer experience band indications.

Retirements are not as old as the average service life, but salvage is overstated due to reuse. For the
reason discussed earlier, no adjustment was made to the salvage factor for this situation or for the fact that
past salvage from reuse has been higher than can be expected from the surviving property. As is shown
by Column 8 of Schedule 5, the cost of removal factor was increased by 5% to compensate for the effect

of young retirements. Sixty-five percent salvage and 155% cost of removal were selected.

-f
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Account 369.2 Underground Services

The analysis indications are influenced by the Company practice of first-in-first-out aging of retirements.
A decrease in average service life is appropriate based upon the majority of the analysis indications and

the type of equipment, and because the existing average service life is for total Account 369.

Reﬁxements are almost as old as the average service life, but salvage is overstated due to reuse. For the
reason discussed earlier, no adjustment was made to the salvage factor for this situation or for the fact that
past salvage from reuse has been higher than can be expected from the surviving property. As is shown
by Column 8 of Schedule 5, the cost of removal factor was increased by 5% to compensate for the
retirements not being quite as old as the average service life. Twenty percent salvage and 85% cost of

reimoval were selected.
Account 370, Meters

The Life Analysis indicates a slightly decreasing average service life, which was responded to by

decreasing the life from 34 years to 30 years.

While retirements are young relative to average service life, lack of salvage and cost of removal makes

this situation meaningless. Zero salvage and cost of removal are appropriate.
Account 371, Installations on Customers' Premises

The property is automatic protective lighting located at customer sites. The analysis indications are
influenced by the Company practice of first-in-first-out aging of retirements. The Life Analysis indicates

a jonger average service life than presently in use and was adopted.

Retirements are nearly as old as the average service life, but salvage is overstated due to reuse. For the

reason discussed earlier, no adjustment was made for this situation. Cost of removal exceeds salvage by a
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wide margin. The selection is negative 45% net salvage, comprised of 40% salvage and 85% cost of

removal.
Account 373, Street Lighting and Signal Systems

The analysis indications are influenced by the Company practice of first-in-first-out aging of retirements.

A slight increase in average service life was adopted.

Retirements are nearly as old as the average service life, but salvage is overstated due to reuse. For the
reason discussed earlier, no adjustment was made for this situation. Cost of removal substantially exceeds

salvage and is reflected in the selection of a negative 30% net salvage figure, composed of 20% salvage

and 50% cost of removal.

General Plant

The composite rate increased from 4.30% to 5.77%. Of the nine average service life changes, three are
decreases, and of the four net salvage factor changes, two are increases. About half of the composite

depreciation rate increase is due to a change in the mix of the surviving assets. The magnitude of the rate

increase was limited through the Company decision to use ALG rates for this functional group at this

time.
Account 390, Structures and Improvements

The account exhibits an increase in average service life, due to the relative mix of surviving assets. The

sclected average service life of 45 years is based upon a weighting of the expected lives of the individual

components.

Retirements are young relative to the average service life, indicating that salvage and cost of removal
experience presents a misleading indication of what is appropriate for surviving property. However, this

experience is for remodeling and expansion, so exhibits higher cost of removal factors than can be
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expected upon complete dismantlement and site restoration. Therefore, the existing net salvage was not

changed. A net salvage allowance of negative 20% is selected, composed of 5% salvage and 25% cost of

removal.
Account 391.1, Office Furniture and Equipment

The property group exhibits an increasing average service life, which is reflected in the selection of an LO

pattern with an average service life of 25 years.

Net salvage of positive 5% was adopted in recognition of past experience, composed of 5% salvage and

zero cost of removal.
Account 391.2, Computer Equipment

An average service life of eight years was selected, based upon the analysis indications and the type of

surviving assets.

There has been some salvage and salvage is expected for retirements at an age equal to average service
life. Very little cost of removal has been experienced, and our recommendation is positive 5% net

salvage, composed of 5% salvage and zero cost of removal.

Account 392, Transportation Equipment

A life decrease is recommended based upon recent experience and the mix of surviving assets. The

selected curve is S1 with an average service life of nine years.

Salvage exceeds cost of removal, reflecting trade-in allowances. We recommend positive 25% net

salvage, composed of 25% salvage and zero cost of removal.
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Account 393, Stores Equipment

The retirement experience indicates an increase in average service life. The primary assets are shelves

and bins, and a longer life is appropriate, which is reflected in the selection of an L1.5 pattern with an

average service life of 30 years.

While some cost of removal has been experienced in recent years, positive 10% net salvage is

recommended, based on 10% salvage and zero cost of removal.

Account 394, Tools, Shop and Garage Equipment

The Life Analysis reveals increasing average service life, and the increase from 25 years to 28 years is a

step toward the indicated trend.

Experience supports some salvage, and our selection is positive 10% net salvage, based on 10% salvage

and zero cost of removal.
Account 395, Laboratory Equipment
The account indicates a modest increase in life and the selection of 28 years refiects this situation.

Salvage and cost of removal have been limited, and zero net salvage is appropriate, based on zero salvage

and cost of removal.
Account 396, Power Operated Equipment

The majority of equipment is air tools and power equipment. A small decrease in average service life is

appropriate, based upon the consistent life analysis indications. The selections are an average service life

of 15 years and LO.5 dispersion.
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Salvage has been diminishing and our selection of positive 20% net salvage, based on 20% salvage and

zero cost of removal, reflects this trend.

Account 397, Communication Equipment

Major portions of this account are radio equipment. A downward life adjustment is appropriate and is

supported by the life analysis indications. The selected curve is L2 with an average service life of 12

years.

The salvage and cost of removal experience is reasonable for the mix of surviving property. The

selections are 5% salvage and 5% cost of removal, producing zero net salvage.

Account 398, Miscellaneous Equipment

Life Analysis indicate an increase in average life is appropriate. The selections are an S1 pattern and an

average service life of 33 years.

Very little cost of removal or salvage has been incurred. Zero net salvage is appropriate, based on zero

salvage and cost of removal.
RECOMMENDATIONS

The annual depreciation rates shown in Column 5 of Schedule 1 for each account are applicable to the
existing property and we recommend their implementation at such time as the LU.R.C. allows their effect

to be incorporated into service rates.

-32 -



Cause Nos. 44576/44602
Attachment ETR-5
Page 221 of 236

Schedule 1
Page 1 of 2
INDIANAPOLIS POWER & LIGHT COMPANY
Comparison of Existing and Recommended Rates
43 ) 3 @) ) (6} o
12-31-1993 Existing Rates Recommended Rates
Depreciable Annual Annual Increase or
_ Functional Group and Account Balance Rate Amount  Rate Amount  (Decrease)
$ % $ % $ $
STEAM PRODUCTION PLANT ’
E. W, Stout Plant
310.2 Land Rights 194 3.64 7
311 Structures & Improvements 29,155,499 4.50 1,311,997
312.1 Boiler Plant Equipment - 91,059,922 5.51 5,017,402
312.2 Coal & Ash Handling Equipment 17,363,147 520 902,884
314  Turbogenerator Units 37,936,351 4.63 1,756,453
315  Accessory Electric Equipment 12,616,165 3.99 503,385
316  Miscellaneous Power Plant Equipment 3,533,183 4,73 167,120
Total E. W. Stout Plant 191,664 461 5.0 _ 9,659,248
H..T. Pritchard Plant
311 Structures & Improvements 15,358,485 5.45 837,037
312.1 Boiler Plant Equipment 47,416,599 6.78 3,214 845
312.2 Coal & Ash Handling Equipment 9,058,752 6.03 546,243
314  Turbogenerator Units 23,398,549 521 1,219,064
315 Accessory Electric Equipment 6,581,293 5.19 341,569
316 Miscellaneous Power Plant Equipment . 1,183322 6.24 73,839
Total H. T. Pritchard Plant 102,997,000 6.05 _ 6,232,597
Petersburg Plant
311 Structures & Improvements 133,726,316 3.04 4,065,280
312.1 Boiler Plant Equipment 559,968,338 3.20 17,918,987
312.2 Coal & Ash Handling Equipment 85,254,942 311 2,651,429
314  Turbogenerator Units 135,491,249 2.84  3,847951
315 Accessory Electric Equipment 85,992 470 2.64 2,270,201
316  Miscellaneous Power Plant Equipment _ 13,507,105 2.72 367,393
Total Petersburg Plant 1,013,940,420 3.07 31,121,241
Total Steam Production Plant 1,308,601,881 2.87 37,556,874 3.59 47,013,086 9,456,212
COMMON STEAM PRODUCTION PLANT
Total 55,809,069
Steam Heat Operations @ 76.9% _{42917.174)
Electric Operations _ 12,891,895 2.72 350,660 2.72 350,660 0
OTHER PRODUCTION PLANT
344  Generators
E. W. Stout Plant 7,005,488 3.34 233,983
H. T. Pritchard Plant 213,347 3.39 7,232
Petersburg Plant 684,269 4.74 32,434
Total Other Production Plant 7,903,104 2.87 226,819 3.46 273,649 46,330
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Schedule 1
Page 2 of 2
INDIANAPCLIS POWER & LIGHT COMPANY
Comparison of Existing and Recommended Rates
6y ) 3y ) &) ) 7
12-31-1993 Existing Rates Recommended Rates
Depreciable Annual Annual Increase or
Functional Group and Account Balance Rate Amount Rate Amount (Decrease)
$ % $ % $ $
TRANSMISSION PLANT
350.2 Land Rights 16,705,216 1.84 307,376
352 Structures & Improvements 3,280,855 2.3% 78,412
353  Station Equipment $4,852,100 2.63 2,494,610
354  Towers & Fixtures 38,730,666 442 1,711,895
355  Poles & Fixtures 18,841,350 6.52 1,228,456
356  Overhead Conductors & Devices 41,709,358 430 1,793,502
%57  Underground Conduit 1,309,108 2.76 36,131
358  Underground Conductors & Devices 1,511,943 4.28 64,711
Total Transmission Plant 216,940,596 242 5249962 356 7,715,093 2,465,131
ELECTRIC DISTRIBUTION PLANT
360.2 Land Rights 187,470 2.91 5,455
361 Structures & Improvements 5,106,974 2.42 123,589
362 Station Equipment #9,866,244 2.55 2,291,589
364  Poles, Towers & Fixtures 52,168,893 ) 8.89 4,637,815
365  Overhead Conductors & Devices 61,353,152 8.11 4,975,741
366  Underground Conduit 13,086,052 430 1,422,700
367  Underground Conductors & Devices 713,009,862 423 3,088,317
368  Line Transformers 101,413,001 1.83 1,855,858
369.1 Overhead Services 19,547,304 588 1,149,381
369.2 Underground Services 25,053,873 6.93 1,736,233
370 Meters 18,716,442 3.72 1,440,252
371  Installations on Customers’ Premises 16,531,744 £.84 1,461,406
373 Street Lighting & Signal Systems 32,940,900 4.57 _ 1,505,399
Total Distribution Plant _548981.911 S.11 28052976 4.68 25,693,735 (2,359,241)
GENERAL PLANT
390  Structures & Improvements 41,226,138 2.69 1,108,983
3¢1.1 Office Furniture & Fixtures 6,978,983 3.36 234,494
391.2 Computer Equipment 11,748,644 11.85 1,392,214
392  Transportation Equipment 15,294,901 11.77 1,800,210
393  Stores Equipment 1,033,840 2.66 27,500
394  Tools, Shop & Garage Equipment 8,786,755 2.92 256,573
395  Laboratory Equipment 4,674,502 3.40 158,933
396  Power Operated Equipment 2,194,637 6.84 150,113
397  Communication Equipment 4,375,021 10.70 468,127
398  Miscellaneous Equipment _1,278.111 2.75 35,148
Total General Plant 97,591,532 577 5,632,295
Steam Heat Operations @ 2.0% _(1,951.83) 5.77 (112,646}
Electric Operations 95,639,701 430 _4,112507 577 _ 5,519,649 1,407,142

Total Electric Plant 2,190.959.088 345 75,549.798 3.95 86,565.872 _11.016074
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INDIANAPOLIS POWER & LIGHT COMPANY SCHEDULE 2
Generating Unit Retirement Dates
{1} {2) {3) {4} {5) {6} {7
Summer Year Year Retired Total
Station & Unit Capability Fuel Installed Planned Study Life
kW years

STEAM PRODUCTION PLANT
E. W. Stout Plant

Unit 1 {a) 36,750 Oil 1931 56
Unit 2 {a) 36,750 Oil 1931 56
Unit3d 35,000 Oil 1941 2001 2001 650
Unit 4 35,000 Qil 1947 2007 2007 &0
Unit 5 106,000 Coal 1958 2018 2018 &0
Unit 6 106,000 Coal 1961 2021 2021 80
Unit 7 422,000 Coal 1873 2033 2013 40
H. T. Pritchard Plant
Unit 1 39,000 il 1949 2009 2008 60
Unit 2 39,000 oil 1950 2010 2010 60
Unit 3 43,000 Coal 1951 2011 2011 60
Unit 4 56,000 Coal 1953 2013 2013 60
Unit 5 62,000 Coal 1953 2013 2013 60
Unit 6 99,000 Coal 1956 2016 2016 60
Petersburg Plant
Unit 1 239,000 Coal 1967 2027 2027 60
Unit 2 418,000 Coal 1969 2029 2029 60
Unit 3 510,000 Cosl 1977 2037 2017 40
Unit 4 515,000 Coal 1986 2046 2026 40
OTHER PRODUCTION PLANT
Diesel Units
E. W. Stout Plant
Unit 1 3,000 Qil 1967 2002 2002 35
H. T. Pritchard Plant
Unit 1 3,000 Oil 1967 2002 2002 35
Petersburg Plant
Unit 1 3,000 il 1967 2002 2002 35
Unit 2 3,000 Oil 1967 2002 2002 35
Unit 3 3,000 Oil 1967 2002 2002 35

Combustion Turbine Units
E. W. Stout Plant

Unit 1 20,000 Oil 1973 2008 2008 35
Unit 2 20,000 Oil 1973 2008 2008 35
Unit 3 20,000 Oil 1973 2008 2008 35
Unit 4 80,000 Qil 1984 2029 2028 35
Unit 5 80,000 Qil 1995 2030 2030 35

Notes:
{a} Units retired in 1987.
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Functional Group and Account

STEAM PRODUCTION PLANT

E. W. Stout Plant

310.2Land Rights (a)

311 Structures and Improvements

312.1 Boiler Plant Equipment

312.2 Coal & Ash Handling Equipment

314 Turbogenerator Units

3158 Accessory Electric Equipment

316 Miscellaneous Power Plant Equipment

H. T. Pritchard Plant

311 Structures and Improvements

312.1 Boiler Plant Equipment

312.Z Coai & Ash Handiing Equipment

314 Turbogenerator Units

315 Accessory Electric Equipment

316 Miscellaneous Power Plant Equipment

Petersburg Plant

311 Structures and Improvements

312.1 Boiler Plant Equipment

312.2 Coal & Ash Handling Equipment

314 Turbogenerator Units

315 Accessory Electric Equipment

316 Miscellaneous Power Plant Equipment

OTHER PRODUCTION PLANT
344 Generators
Stout Station
Pritchard Station
Petersburg Station

Notes:
(a) Not previously depreciated.

§ & L ] &
INDIANAPOLIS POWER & LIGHT COMPANY
Comparison of Mortality Characteristics
(2} {3} %) (S} {6) N {8) (9} {10} 11}
Existing Rates L Recommended Rates
Average lowa Interim Interim __ Interim Retirements Terminal
Service  Curve Net Salvage Retirement  Addition Cost of Net Net
Life Type Interim Terminal  Ratio Ratio Salvage Removal Salvage Salvage
years % % % % % $
0.0000 0.0 0 0 0 0
50 sa {10} {10} 0.0010 10.0 0 60 {60} 13,757,207
45 sa {10} (10} 0.0030 5.0 0 30 {30) 42,967,202
45 sa (10} {10} 0.0050 4.5 5 20 {15) 8,192,911
45 sQ {10} {10 0.0015 4.0 -] 35 {30) 17,900,508
40 R4 {10} (10} 0.0010 12.0 0 20 (20} 5,953,017
40 sa {10} {10) 0.0030 6.0 10 20 {10 1,667,166
50 sQ {15} (15) 0.0010 10.0 0 60 {60) 9,054,463
45 sa {15} {15) 0.0030 6.0 0 30 {30} 27,954,050
45 sG 115) 115) ©.008¢C 4.5 & 20 {15} 5,240,510
45 sQ {15} {15) 0.0015 4.0 5 35 {30} 13,794,414
40 R4 (15) {15} 0.0010 12.0 0 20 (20} 3,879,945
40 sQ (15} (15} 0.0030 6.0 10 20 {(10) 697,617
45 sa {10} {10} 0.0010 10.0 0 60 (60} 32,066,923
35 sa (10 (10} 0.0030 5.0 0 30 (30) 134,277,694
35 sQ {10} {10} €.0050 4.5 5 20 {15) 20,443,722
35 sa {10) (10} 0.0015 4.0 5 3s (30) 32,490,145
35 R4 (10} {10) 0.0010 12.0 0 20 {20) 20,620,578
35 sa (10) {10} 0.0030 6.0 10 20 {10} 3,238,938
25 sQ (10} {10) 0.0015 7.0 0 5 {5) 77.000
25 sQ {15) {15) 0.0015 7.0 0 5 {5) 5,000
25 sQ {10} (10 0.0015 7.0 0 5 (5} 14,000
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INDIANAPOLIS POWER & LIGHT COMPANY SCHEDULE 4
Comparison of Mortslity Characteristics
{1 {2) (3 (4) {6) {6} (7} {8) {9}
Existing Rates Recommended Rates
Average lowa Average lowa
Service Curve Net Service Curve Cost of Net
Functional Group and Account Lite _Type  Salvage Life Type Salvage Removal Salvage
ysars % years % % %
TRANSMISSION PLANT
350.2 Land Rights 84 sQ 0 60 R6 0 (] (o]
352 Structures & Improvements 45 R4 (15} 45 R4 5 25 {20)
353 Station Equipment 31 $2 156 37 5-0.5 10 20 10
364 Towers & Fixtures 45 $2 (20} 50 R4 25 120 {95)
365 Poles & Fixtures 30 R3 20 33 54 50 110 {60}
366 Overhead Conductors & Devices 29 sS4 5 40 R4 70 130 {60)
367 Underground Conduit 40 R3 {B) 40 R3 0 15 {16}
36B Underground Conductors & Devices 35 R3 (B) 35 50 0 45 {45}
ELECTRIC DISTRIBUTION PLANT
360.2 Land Rights 46 sQ 0 40 RS 0 o 0
361 Structures & improvements 35 R3 {25) 45 R3 5 25 {201
362 Station Equipment 33 R2 10 40 5-0.5 186 25 {10}
364 Poles. Towers & Fixtures 26 R4 (6B) 30 55 60 195 {1351
368 Overhead Conductors & Devices 25 R4 (65) 30 S5 60 180 {1200
366 Underground Conduit 47 R2.5 {5 50 R4 20 105 (85)
367 Underground Conductors & Davices 25 S4 ] 256 S6 45 60 {5)
368 Line Transformers 32 R2.5 {60} 40 R1.6 10 15 (6}
369.1 Overhead Services 33 R2.5 {60} 37 8§3 65 1565 {90}
369.2 Underground Services 33 R2.6 (60} 26 S6 20 86 {65)
370 Meters 34 R2 5 30 R1.5 0 0 0
371 Instalistions on Customers’ Premisss (-] L3 {60} 18 S6 40 a5 (45}
373 Street Lighting & Signal Systems 24 RO.5 {456} 26 L3 20 50 (30)
GENERAL PLANT
390 Structures & improvements 40 8-0.5 (20} 45 $-0.5 5 25 {20)
391.1 Office Furniture & Fixtures 21 $-0.5 5 25 Lo 5 4] 5
391.2 Computer Equipment 8 sa 0 8 s1 5 0 5
392 Transportation Equipmient 10 scC 30 9 s1 25 o 25
393 Stores Equipment 27 R5 10 30 L1.5 10 0 10
394 Tools, Shop & Garage Equipment 25 R3 B 28 L0.5 10 4] 10
395 Laboratory Equipment 23 $6 0 28 L1.8 0 (] 0
396 Power Operated Equipment 16 sC 256 16 LO.B 20 0 20
397 Communication Equipment 18 $6 0 12 L2 5 5 0
398 Miscellensous Equipment 27 R2.5 0 33 s1 0 o o]
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{1) {2) (3) (4) (5) (6) (7) (8) {9)
Average Age of Cost of Removal
Property Retired At Age
1993 Selection of 1993
Actual Survivors at Actual Based on Survivors at Difference Study
o ~ Function and Account -1989-93 Retirement 1989-93 History Retirement (6) - (5) Adjustment Selection
years years % % % % % %

TRANSMISSION PLANT

353 Station Equipment 17.3 42.9 15 15 35 20 5 20
354 Towers & Fixtures 22.4 50.4 101 100 425 325 20 120
355 Poles & Fixtures 29.6 32.7 112 110 115 5 0 110
356 Overhead Conductors & Devices 27.4 40.7 127 120 190 70 10 130
357 Underground Conduit 29.2 42.7 10 15 20 5 0 15
358 Underground Conductors & Devices 22.0 40.7 49 40 70 30 5 45
DISTRIBUTION PLANT :

362 Station Equipment 19.0 45,5 21 20 45 25 5 25
364 Poles, Towers & Fixtures 31.6 303 205 200 190 {10) {5) 195
365 Overhead Conductors & Devices 30.8 30.2 179 180 175 {5) 0 180
366 Underground Conduit 26.3 50.5 82 90 235 145 15 105
367 Underground Conductors & Devices 20.1 25.2 47 50 55 5 o 50
369.1 Overhead Services 32.9 39.0 146 150 170 20 5 155
369.2 Underground Services 23.4 26.0 86 80 105 25 5 85

o
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INDIANAPOLIS POWER & LIGHT COMPANY
Adjustment tg Cost of Removal Factors to Recognize Misleading History
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Year

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
20086
2007
2008
2009
2010
2011

2012
2013
2014
2018
2016
2017
2018
2019
2020
2021

&
a
"
[
[
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INDIANAPOLIS POWER & LIGHT COMPANY
Annusl Additions & Retirements @ Dacember 31, 1993
Account 312.1, Boiler Plant Equipmant
E. W, Stout Station
Interim Retirement Rate: 0.3000%
Interim Additions Rate: 5.0
{20) {2b} {2¢c) {3a} {3b} {3c) {4n} {4b} {4c) {58} {5b) {5¢)
o Unit 3 - Retire 2001 Unit 4 - Retire 2007 Unit 7 - Retire 2013 Unit 5 - Retire 2018
Retmts. Additions Balance Retmts. Additions Balance Retmts. Additions Balance Retmts. Additions Balance
$ $ $ $ $ $ $ $ $ $ $ $

974,782 962,490 46,724,009 15,436,845
2,924 161,102 1,132,960 2,857 161,102 1,110,735 140,172 3.378.261 49,962,098 46,311 2,022,087 17,412,621
3.399 0 1,129,561 3,332 0 1,107,402 149,886 1,081,164 50,893,376 52,238 827,130 18,187,514
3,389 16,943 1,143,116 3,322 16,611 1,120,691 152,680 0 50,740,698 54,563 272,813 18,405,764
3,429 17.147 1,156,833 3,362 16,810 1,134,139 152,222 0 50,588,474 55,217 276,086 18,626,633
1,156,833 3.402 17,012 1,147,749 151,765 0 50,436,708 55,880 279,399 18,850,153
1,156,833 3,443 17.216 1,161,622 151,310 0 50,285,398 56,550 282,752 19,076,355
1,166,233 3,485 17,423 1,175,480 150,256 0 50,134,542 57,229 286,145 19,305,271
1,156,833 0 3,626 17,632 1,189,566 150,404 0 49,984,138 57,916 289,579 19,536,934
3,569 17,843 1,203,841 149,952 0 49,834,186 £8.611 293,054 19,771,377
3,612 18,058 1,218,287 149,503 0 49,684,683 59,314 296,671 20,008,634
1,218,287 149,054 0 49,535,629 60,026 300,130 20,248,738
1,218,287 148,607 0 49,387,023 60,746 303,731 20,491,722
1,218,287 148,161 0 49,238,881 61,475 307,376 20,737,623
1,218,287 0 147,717 0 49,091,145 62,213 311,064 20,986,475
147,273 0 4894387 62,959 314,797 21,238,312
146,832 0 48,797,040 63.715 318,575 21,493,172
48,797,040 64,480 322,398 21,751,090
48,797,040 65,263 326,266 22,012,103
48,797,040 66,036 330,182 22,276,248
48,797,040 0 66.829 334,144 22,543,583
67,631 338,153 22,814,086
22,814,086
22,814,086
22,814,086
22,814,086 0
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INDIANAPOLIS POWER & LIGHT COMPANY
Annual Additions & Retitements @ December 31, 1993
Account 312.1, Boiler Plant Equipment
E. W. Stout Station

-
"

Interim Retirement Rate: 0.3000%
interim Additions Rate: 5.0
n {6a) (6b) {6c) {70} {7b) {7c} {8a) {8b)
__ Unit 8 & Common - Retire 2021 ' Totals - All Years Retirements
Year  Retmts.  Additions Balance Retmts. Additions Balance Interim Terminal
$ $ $ § $§ $ $ $
1983 26,971,797 91,059,923
1994 80,9156 5,155,550 32,046,432 273,180 10,878,102 101,664,845 273,180
1995 96,139 1,891,130 33,841,423 304,995 3,799,425 105,159,276 304,995

1996 101,524 507,621 34,247,520 315478 813,988 105,657,786 315,478
1997 102,743 513.713 34,658,490 316,973 823,756 106,164,569 316,973
1998 103,975 519,877 35,074,392 315,023 816,289 106,685,835 315,023
1999 105,223 526,116 35.495,285 316,627 826,084 107,175,392 318,527
2000 106,486 532,428 35,221,228 218,056 /36,997 107,603,234 318,066
2001 107,764 538,818 36,352,283 1,476,442 846,029 107,062,921 319,610 1,156,833
2002 109,057 545,284 36,788,510 321,188 856,182 107,597,914 321.189
2003 110,366 551,828 37,229,972 322,794 866,456 108,141,576 322,794
2004 111,690 558,450 37,676,732 320,770 858,579 108,679,386 320,770
2005 113,030 565,161 38,128,853 322,383 868,882 109,225,884 322,383
2006 114,387 571,933 38,586,399 324,023 879,309 109,781,170 324,023
2007 115,759 578,796 39,049,436 1,543,975 889,860 109,127,055 325,689 1,218,287
2008 117,148 585,742 39,518,029 327.381 900,539 109,700,213 327,381
2009 118,554 592,770 39,992,245 329,101 911,345 110,282,457 329,101
2010 118,977 599,884 40,472,152 184,456 922,281 111,020,282 184,456
2011 121,416 607,082 40,957,818 186,670 933,349 111,766,961 186,670
2012 122,873 614,367 41,449,312 188,910 944,549 112,522,600 188,910
2013 124,348 621.740 41,946,704 48,988,216 955,883 64,490,267 181,177 48,797,040
2014 125,840 629,201 42,450,064 183,471 967,354 65,264,150 193.47
2018 127.350 636,751 42,959,465 127,380 636,751 65,773,651 127,380
2016 128,878 644,392 43,474,978 128,878 644,392 66,289,064 128,878
2017 130,425 652,125 43,996,678 130,425 652,126 66,810,764 130,425

2018 43,996,678 22,814,086 0 43,996,678 0 22,814,086
2019 43,996,678 o 0 43,996,678 0
2020 43,996,678 0 0 43,996,878 0
2021 43,996,678 0 43,996,678 0 {0) 0 43,996,678
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INDIANAPOLIS POWER & LIGHT COMPANY Interim Net Salvage: -30.0%

Depreciation Rate Calculation Terminal Net Salvage: -36.4%
Account 312.1, Steam - Boiler Plant Equipment Average Net Salvage: -36.1%
E. W. Stout Station Book Reserve Ratio: 22.5%
Average Remaining Life: 20.591 yrs
Interim Additions Factor: 5.0
Interim Retirement Rate: 0.3000%
Depreciation Rate: 5.51%
{1 (n {9) (10} {11 {12) (13) {14) (15) (16) (17
Interim Interim Terminal Terminal Interim Plant Average Annual Book
Year Year Retirements Net Salvage Retirements Net Salvage  Additions Balance Balance Accrual Reserve
$ $ $ § 3 $ $ $ $
1993 1993 91,059,923 28,031,862

1994 1994 273,180 {81,954}
1995 1995 304,995 {91,498)
1996 1996 315,478 {94,643}

1997 1997 316,973 {95,092)
1008 1898 215,023 184 507

[R-2 2] s Tyww X

1999 1938 316,527 {94,958}
2000 2000 318,056 (95,417)
2001 2001 319,610 {95,883) 1,156,83
2002 2002 321,189 (96,357}
2003 2003 322,794 {96,838)

0 10,878,102 101,664,845 96,362,384 5,314,080 32,990,809
0
0
0
0
0
0
3
0
0
2004 2004 320,770 (96,231) 0
0
0
7
0
o
0
o
0
0

0
0 3,793,425 105,159,276 103,412,060 5,702,848 38,297,163
0 813,988 105,657,786 105,408,531 5,812,947 43,699,989
0 823,756 106,164,569 105911,178 5,840,666 49,128,589
o 216,289 108,665,835 106415202 5 ARRAG1 K4 HKR7 BN
0 826,084 107,175,392 106,920,614 5,896,333 60,072,369
o 835,997 107,693,334 107,434,363 5,924,665 65,683,561
0 846,029 107,062,921 107,378,128 5,921,564 69,932,800
0 856,182 107,597,914 107,330,418 5,918,933 75,434,187
0 866,456 108,141,576 107,869,745 5,948,675 80,963,230
0 858,579 108,679,386 108,410,481 5,978495 86,524,724
2005 2005 322,383 {96,715) 0 868,882 109,225,884 108,952,635 6,008,393 92,114,018
2006 2006 324,023 {87.207) 879,309 109,781,170 109,503,527 6,038,773 97,731,561
889,860 109,127,055 109,454,113 6,036,048 102,125,927
900,539 109,700,213 109,413,634 6,033,815 107,734,146
911,345 110,282,457 109,991,335 6,065,674 113,371,989
922,281 111,020,282 110,651,370 6,102,073 119,234,269
933,349 111,766,961 111,393,622 6,143,005 125,134,604
944,548 112,522,600 112,144,780 6,184,429 131,073,450
2013 2013 191,177 (67,353) 48,797,043 955,883 64,490,267 88,506,433 4,880,849 86,908,730

0
2007 2007 325,689 {97,707y  1,218.28 0
0
0
0
0
o
0
2014 2014 193,471 (58,041} 0 0 967,354 65,264,150 64,877,209 3,677,773 90,234,991
0
0
0
o
0
o
2

2008 2008 327,381 (98,214)
2009 2009 329,101 {98,730)
2010 2010 184,456 (65,337)
2011 2011 186,670 {56,001}
2012 2012 188,910 {66,673}

2015 2015 127,350 {38,205} 0 636,751 65,773,661 65,518,861 3,613,157 93,682,593
2016 2016 128,878 {38,664} 0 644,392 66,289,064 66,031,308 3,641,417 97,156,468
2017 2017 130,425 (39,127) 0 652,125 66,810,764 66,549,914 3,670,017 100,656,933
2018 2018 o 0 22,814,086 0 43,996,678 55,403,721 3,055,340 80,898,186
2019 2019 0 0 0 0 43,996,678 43,996,678 2,426,277 83,324,464
2020 2020 0 o 0 0 43,996,678 43,996,678 2,426,277 85,750,741
2021 2021 0 0 43,996,678 {42,967,202) 0 {0) 21,998,339 1,213,139 {0}
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Cause Nos. 44576/44602
Attachment ETR-5
Page 230 of 236 ~

Petitioner's Exhibit DSR-3
LU.R.C. Cause No. 39938

NATIONAL ASSOCIATION OF REGULATORY UTILITY COMMISSIONERS,
PUBLIC UTILITY DEPRECIATION PRACTICES (page 223)
Published December 1968
G. ESTIMATING FUTURE SERVICE LIVES

1. Historical Data.

. Historical data are an important factor in estimating service lives and should be accumulated to

the extent practicable by each utility.

2. Future Conditions.

Depreciation rates apply primarily to the life of depreciable plant in the future. The depreciation
engineer must consider probable future conditions as well as past service life indications in

determining depreciation rates.

3. Depreciation as a Reflection of Actual Conditions.

Utilities must be encouraged to make sound and reasonable depreciation studies. Experience
both as to past service life indications and mortality dispersion is a fundamental and important
guide in estimating future depreciation. The other factors affecting depreciation as set out in
Chapter VII are most important, however, blind adherence to past service life indications may
yield poor results when translated verbatim into depreciation rates. Therefore, the depreciation
engineer must become familiar with the operations and changes in the art of the industry as well
as the current practices, policy and future plans of the particular utility under study.

DONALD S. ROFF
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Petitioner's Exhibit DSR-4
L.U.R.C. Cause No. 39938

AMERICAN GAS ASSOCIATION AND EDISON ELECTRIC INSTITUTE,
AN INTRODUCTION TO DEPRECIATION OF
PUBLIC UTILITY FLANT AND PLANT OF
OTHER INDUSTRIES (page 25)
March 18, 1975

Methods of Estimation: There are various accepted methods for computing average service life,
all of them using past experience in varying degrees, and any one of them furnishing a base on
which the analyst's judgment may be formed. It must be emphasized that the objective is to
select an average service life applicable to surviving plant. It may be a nice exercise in
arithmetic to show that the average service life of the plant retired during the past 25 years from
some particular plant account had an average service life of 36.68 years, but such information is
worthless. What must be estimated is the average life and average remaining life of the plant in
service at the time of the study. Past experience can be of considerable help in doing this, since
experience has taught that the past is a guide to the future, but it must be recognized that the

future never does exactly duplicate the past. Also, the accuracy and the extent of the past

experience available must be carefully considered.

Each time the analyst faces the problem of estimating average service life he must be aware of
and weigh the factors which bring about retirement of units of property and thus affect the
service life. As pointed out in the definitions of depreciation, such factors comprise wear and
tear, deterioration, inadequacy, obsolescence, and so on. For example, experience has shown
that for many types of plant the physical wearing out of the property might be far less of a factor
in causing retirements than obsolescence, inadequacy, requirements of public authorities, and so
on. (Emphasis in original)
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LU.R.C. Cause No. 39938

PUBLIC UTILITY DEPRECIATION PRACTICES (page 24)

Under presently accepted concepts, the amount of depreciation to be accrued over the life of an
asset is its original cost less net salvage. Net salvage, as the name implies, is the difference
between the gross salvage that will be obtained when the asset is disposed of and the cost of
removing it. Positive net salvage occurs when gross salvage exceeds cost of removal, and
negative net salvage occurs when cost of removal exceeds gross salvage. Thus the intent of the
present concept is to allocate the net cost of an asset to annual accounting periods, making due
allowance of the net salvage, positive or negative, that will be obtained when the asset is retired.
This concept carries with it the thought that ownership of property entails the responsibility for
its ultimate abandonment or removal. Hence if current users of the property benefit from its use,
they should pay their pro rata share of the costs involved in the abandonment or removal of the

property.

This treatment of salvage is in harmony with generally accepted accounting practices and tends
to remove from the income statement fluctuations caused by erratic, although necessary,
abandonment and uneconomical removal operations. It also has the advantage that current
consumers pay a fair share, even though estimated, of the costs associated with the property

devoted to their service.

DONALD S. ROFF
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L.U.R.C. Cause No. 39938

INDIANAPOLIS POWER & LIGHT COMPANY
Sensitivity of Cost of Removal to Age of Retirements
Account 364, Poles, Towers & Fixtures

(1) ) (3) (4) 5 (6) 7)

Average Handy—
Transaction Age @ Amount Weighted Dollar Weighted Whitman
d Line Year 12-31-1993 Retired (2) x (3) Age (3) x (5) index
years $ $—vyears years $—years
CURRENT RETIREMENTS
d 1 1989 4.5 294,837 1,326,767 30.43 8,971,890
2 1990 3.5 333,396 1,166,886 31.18 10,395,287
3 1991 25 258,191 645,478 31.69 8,182,073
4 1992 1.5 141,497 212,246 32.€69 4,625,537
5 1993 0.5 302,286 151,143 32.67 9,875,684
o
6 1989-93 263 _1,330207 3,502,519 31.61 _42,050.471
7 Average Retirement Year 1990.9
B Average Vintage Year 1959.3 index: 49
v 9 Experienced Salvage 76 %
10 Experienced Cost of Removal 205 %
TERMINAL RETIREMENTS
v 11 Average Service Life 30.0 years
12 Average Remaining Life 17.4 years
13 Average Age of Survivors 12.9 years
Age at Retirement:
14  Whole Life Basis 30.0 years
» 15  Remaining Life Basis 30.3 years
Vintage at Retirement:
16  Whoie Life Basis 1960.9 index: 52
17  Remaining Life Basis 1960.6 index: 52
Cost of Removal:
» 18  Whole Life Basis 193 %
19  Remaining Life Basis 193 %

DONALD S. ROFF
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_.____ Functione| Group and Account
STEAM PRODUCTION PLANT

E. W. Stout Plant

310.2 Land Rights

311 Structures & impro

312.1 Boiler Plant Equipment

312.2 Coat & Ash Hendling Equipment
314  Turbogsnerator Units

315  Accessory Electric Equipment

2}

12-31-1993
Deapraciable

Balance

$

194
29,166,499
91,069,922
17,363,147
37,936,361
12,818,165

316 Miscellaneous Power Plant Equipment 3,533,183

Total E. W. Stout Plant

H. T. Pritchard Piant

311 Structures & Improvements
312.1 Boiler Plant Equipment

312.2 Conl & Ash Hendling Equipment
314  Turbogenerator Units

315 A y Electric Equig

316 Miscellansous Power Plant Equip

191,684,481

15,358,485
47.418.599
9,058,752
23,398,649
6,681,293
1,183,322

Total H. T. Pritchard Plent

Petersburg Plant

311 Structures & Improvemants
312.1 Boller Plant Equipment

312.2 Coal & Ash Handling Equipment
314  Turbogenerator Units

316  Accessory Electric Equipment

102,997,000

133,726,316
559,968,338
85,264,942
135,491,249
85,992,470

316 Miscellanaous Power Plant Equipment 13,607,105

Total Petersburg Plant
Total Steam Production Plant

COMMON STEAM PRODUCTION PLANT
Total
Steam Heat Operations @ 76.9%

Electric Operations

OTHER PRODUCTION PLANT
344 Generators
E. W. Stout Plant
H. T. Pritchard Plant
Pateraburg Plant

Total Other Production Plant

1,013,940,420

1.308,601,881

55,808,069

(42,917,174}

... 12,891,895

7.005,488
213,347
684,269

7,903,104

31

_Rate

R

5.46
8.96
6.18
5.21
5.19
8.24

8.15

3.04
3.20
3.15
2.84
2.64
2713

3.07
3.60

2.72

3.34
3.39
4.82

1 & ] &
INDIANAPOLIS POWER & LIGHT COMPANY
Comparison of IPL Rates With Other Indians Elactric Utilities
(4} {5) 16} [§7] {8) (9} {(10) n 121
IPL. Rates ____IMPCO Ratas NIPSCO Rates PSl Rates SIGECO Rates .
Annual Annual Annual Annual Annus!
Amount Rata ~ Amount _Rata Amount Rats Amaount Rats Amount_
$ % $ % L] % $ % ¢
7 3.64 7 364 7 3.64 ? 384 7
1,311,987 4.47 1,303,251 3.09% 900,905 426 1,242,024 3.00 874,665
5,017,402 4.72 4,298,028 3.98 3.624.185 4.60 4,188,766 4.00 3,642,397
902,884 4.72 819,641 398 691,053 4,60 798,705 4,00 694,526
1,783,008 5.66 2,147,197 3.45 1,308,804 4.49 1,703,342 400 1517454
503,385 4.05 510,955 3.78 476,891 4.36 550,065 4.00 504.647
187,120 5.17 182,868 4.13 145,920 4.96 175,248 4.00 141,327
9,685,803 4.83 9,261,645 3.73 7.147,785 462 8,668,145 385 _ 7,375,023
837,037 447 686,524 3.09 474,577 4.26 654,271 3.00 460,755
3,300,195 4.72 2,238,063 398 1,887,181 4.60 2,181,164 4.00 1.896.664
558,019 4.72 427,573 3.98 360,638 4.60 416,703 4.00 362,350
1,219,064 5.86 1,324,358 3.45 807,250 4.49 1,060,695 4.00 935,942
341,669 4.05 Z56,542 3.78 238,773 4.38 288,544 400 282,262
73,839 6.17 81,178 4.13 48,871 4.96 58,693 4.00 47,333
6,329,723 4.86 5,004,238 372 3,827,190 4.51 4,648,370 3.65 _ 3,966,296
4,085,280 447 5,977,666 3.09 4,132,143 4.28 5,696,741 3.00 4,011,789
17,918,987 4.72 26,430,606 3.98 22,286,740 4.60 25,758,544 4.00 22,398,734
2,685,531 4.72 4,024,033 398 3,393,147 4.60 3,921,727 4.00 3,410,198
3,847,951 5.66 7,668,805 3.45 4,674,448 4.43 8,083,557 400 5,419,660
2,270,201 4.0% 3,482,695 3.78 3,250,515 436 3,749,272 400 3,439,699
....368,744 617 698317 413 _ 557,843 496 __ 669962 4.00 __ 540,284
31,156,694 4,76 48,281,922 3.78 38,294.836 462 45,878,793 387 39,220,354
47,172,220 478 _ 62,647,805 377 _49,269.791 452 59,186,308  3.86 50,661,673
350,860 272 350,660 2.72 350,860 2.72 350,660 272 350,660
233,983 3.64 265,000 a7 264,807 2.04 142,912 5.00 350,274
7.232 3.864 7.766 378 8,065 2.04 4,352 5.00 10,667
32982 384 24,307 3.78 25,865 204 13959 500 34,213
) 274,197 3864 287,673 378 298,731 2.04 161,223 500 __ 395154

3.47
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INDIANAPOLIS POWER & LIGHT COMPANY
Comparison of IPL Rates With Other indlana Elsctric Utllitles
t1 2 3) {4} {5} {6) N 8) 9 {10) 1 (12)
12-31-1993  _ ___IPL Rates . IMPCO Rates ____NIPSCO Rates PSI Rates ___SIGECO Rates
Depreciable Annual Annual Arcual Annuat Annual
... Functional Group and A Balance _Rate Amount _Rate __ Amount  Rate __ Amount  Rate _ Amount _Rate _ Amount
$ % s % 3 % $ % $ % s
TRANSMISSION PLANT
350.2 Land Rights 18,705,216 1.84 307,376 1.38 230,832 2.58 430,935 1.33 222179 2.60 417,630
352 Struct & Impro t 3,280,855 238 78,412 1.67 51.508 2.74 89,895 1.83 60,040 2.85 93,504
353  Station Equipment 94,652,100 2.63 2,494,610 2.00 1.897.042 2.84 2,409,243 2.12 2,010,865 360 3414676
354 Towsrs & Fixtures 38,730,666 4,42 1.711.895% 1.81 701,025 2.81 1,088,332 2.13 824,983 3,33 1,289,731
355 Polas & Fixtures 18,841,350 6.52 1,228,456 2.33 439,003 382 719,740 3.61 680,173 5.00 942,088
356 Overhead Conductors & Devices 41,709,368 4.30 1,793,602 1.81 871,621 3.08 1,272,135 2.15 898,761 3.80 1.501,537
3567 Underground Conduit 1,309,108 2.76 36.131 1.87 24.480 2.44 31,942 2.76 36,131 2.00 26,182
358 Underground Conductors & Devices 1.511,943 4.28 84,711 1.63 24,645 226 34,019 428 64,711 2.83 42,788
Total Transmission Plant . 218,940,596 356 __ 7,715,093 1.886 4,039,757 2.80 8,076,301 2.21 4,795,813 366 7,728,116
ELECTRIC DISTRIBUTION PLANT
360.2 Land Rights 187.470 2.3 6.455 1.81 3,018 2.81 5.268 1.39 2,608 2.9 5.455
361  Structures & Improvements 5,106,974 242 123,589 2.06 105,204 2.24 114,396 2.63 134,313 2.86 146,059
362 Station Equipment 89,866,244 2.55 2,291,589 3.31 2,974,573 2.49 2,237.669 291 2,615,108 400 3,594,650
364 Poles, Towers & Fixturas 52,168,893 8.89 4,637.81% 6.20 2,712,782 .83 1,998,069 3.65 1,904,165 4.00 2,088,756
385 Overhead Conductors & Devices 61,353,152 8.11 4,975,741 4.62 2,834,518 4.72 2,855,865 2.5% 1,535,53584 333 2042082
366 Underground Conduit 33,086,052 4.30 1,422,700 1.91 631,944 1.88 615,401 1.51 499,599 2.00 881,721
3687 Underground Conductors & Devices 73,009,862 4.23 3,088,317 2.97 2,168,393 3.51 2,562,648 2.70 1.971.266 2.29 1,671,928
368 Line Transformars 101,413,001 1.83 1,865,858 4.17 4,228,922 3.62 3,871,181 3.7¢ 3,813,129 3.60 3,650,868
369.1 Overhead Services 19,547,304 6.88 1.148,381 4,70 918,723 6.23 1,217,197 5.07 991,048 3.39 662,654
369.2 Underground Servicas 25,053,873 8.93 1.736,233 4.70 1.177.832 8.23 1.560,856 5.07 1.270,20 339 849,326
370  Meters 38,716,842 372 1.440,262 3.44 1,331,848 3.39 1,312,487 3.66 1,417,022 2.88 1,107.290
an fiations on C s’ Premises 16,531,744 8.84 1,461,406 8.60 1,421,730 %.64 1.593,660 7.11 1.175,407 4.00 661,270
373 Street Lighting & Signal Syst 32,940,900 4.57 1,505,399 8.38 2,101,629 5.64 1,857,867 5,61 1,815,044 3.33 1,096,932
Total Distribution Plant 548,981,911 4.68 26,693,736 412 22,810,812 3.94 21,643,136 349 19,148,902 332 18,237,967
GENERAL PLANT
390 Structures & Improvements 41,226,138 2.89 1,108,983 3.23 1,331,604 3.03. 1,249,182 2.70 1,113,106 2.00 824,623
201.1 O#fice Fumbture £ Fixtures £.978.983 3.36 234,494 3.72 259,618 3.10 216,348 4.73 330,108 2286 1,595,396
391.2 Computer Equipment 11,748,644 11.85 1,392,274 3.72 437,050 3.10 364,208 4.73 555,711 22.86 2,685,740
392 Transportation Equipment 15,294,801 1177 1,800,210 11.77 1,800,210 1177 1,800,210 11.77 1,800,210 10.86 1,659,497
393  Stores Equipment 1,033,840 2.66 27,500 5.47 66,5651 2.40 24,812 4.67 48,280 9.20 956,113
394 Tools, Shop & Garage Equipment 8,786,755 292 256,573 6.58 578,168 3.49 306,658 3.26 285,670 6.00 527,205
395 Laboratory Equipment 4,674,502 3.40 168,933 4.93 230,453 3.06 143,040 2.48 115,928 4.00 186,980
396 Power Opsrated Equipment 2,194,637 8.84 150,113 4.81 108,562 6.84 150,113 6.84 160,113 9.00 197,517
397 Communication Equipment 4,375,021 10.70 468,127 4.30 188,126 .74 163,826 5.49 240,183  10.00 437,502
398 Miscefianeous Equipment 1,278,111 2.75 35,148 2,80 33,231 5.08 64,545 3.54 45,245 5.00 63,908
Totat Genaral Plant 97,591,532 8.77 5.6832,296 5.14 5,020,573 4.59 4,482,712 480 4,684,458 843 8,273,379
Steam Heat Operations @ 2.0% {1,951,831} §.77 {112,648) 5.14 {100,411} 4.59 (89.664) 480 __ (93,689) 8.48 {165,468}
Etectric Operations 95,639,701 577 _ 5519643 514 __ 4920162 459 _ 4,393,058 4.80 _ 4590789 848 _8,107.911

Total Electic Plant 290,959,088 3.96 _B6.725.654 4.32 _ 94756869 3.74 _B82,031.683  4.03 BB.233.675. 390 B5.381.481
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