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AMPGS Project
Initial Feasibility Study Update

Introduction

American Municipal Power-Ohio, Inc. ("AMP-Ohio™) is planning (o construct a 960
net megawatt (MW)' coal-fired generating station consisting of two 480 MW units
which will be located 1 Meigs County, Ohio, in the township of Letart. The station is
itled the American Municipal Power Generating Station (“"AMPGS™), which together
with ofher facilities and arrangements comprises the AMPGS Project, also referred to
herein as the Project.

AMP-Ohio has engaged R.W. Beck, Inc. ("R. W. Becek™) to provide Owner Engineer
(“OE™) services for the AMPGS Project which mclude, among other things, the
preparation of a Project Feasibility Study. An Initial Project Feasibility Study was
prepared and delivered to AMP-Ohio in June 2007 {referred (o herein as the “‘Initial
Feasibility Study™). A Final Project Feasibility Study will be prepared in 2009 based
on updated information available prior (o full notice to proceed with construction.
Also, R.W. Beck will prepare summary reports for Project financing updated to
reflect the most recent information available as of the date of the associated Official
Statement.

Swee the preparation of the Imitial Feasibility Study, AMP-Ohio has received
proposals (rom three Engineer-Procure-Construct (“"EPC™) contractors with indicative
pricing information and proposed terms and conditions for an EPC contract.  Also,
other information has become available and certain assumptions have been updated.
The purpose of this repoct is 1o provide an update to reflect such changes to the (i)
deseription of the AMPQGS Project, {11) EPC confract, lechnical specifications and
plans for constructing the plant, (1) estimated capital costs and  financing
requirements, (iit) projected operating costs (including fuel costs), (iv) projected
annual power costs of the Project and a comparison to projecied power market prices
and (v) risk analysis.  This report constitutes the Initial Project Feasibility Study
Update (the “Report”) and summarizes our work up to the date of this Report.

As used i this Report, the capitalization of any word not normally capitalized
indicates that such word is defined i the particufar agreement or other document
discussed. References to and descriptions of such agreements or documents i this
Report represent our understanding of certain general principles thereof, but do not
purport to be complete and are qualified in thewr entirety by reference to such
agreements or documents.

' The 960 MW rating reflects the projected summer capacity rating of the Project. The annual average
ratmg is projected (o be 987 MW,
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Project Arrangement

Approximately 97.5 percent of the AMPGS Project is planned to be owned by AMP-
Ohio and AMP-Ohio will enter into take-or-pay power sales contracts with each of the
participating AMP-Ohio Members. The remaining 2.5 percent of the AMPGS Project
will be owned by the Central Virginia Electric Cooperative (“CVEC™). Initial drafis
of the contractual arrangements between CVEC and AMP-Ohio with respect to joint
ownership and the operation of the AMPGS Project have been developed. This
arrangement provides for each of the two owners to be responsible for the financmg of
the respective ownership interest.

There are 87 Members of AMP-Ohio that are participating in the development of the
AMPGS Project that have or may execute Power Sales Contracts with AMP-Ohio (the
“Participants™). The Power Sales Contracts authorize AMP-Ohio to finance, construct
and operate the AMPGS Project and specify the Member’s obligations to take or pay
for the power and transmission service from the AMPGS Project under the terms of
the contract. Each participating Member will be entitled to receive a fixed entitlement
share of the output of the AMPGS Project al a “postage stamp rate” that will be
designed 1o recover the fixed and variable costs of the AMPGS Project and certain
related transmission services.

Section 31 of the Power Sales Contract includes a provision allowing Participants that
execuied the Power Sales Contract prior to November [, 2007, a one-time eption to
reduce the requesied Power Sales Contract Resource Share (“PSCR Share™) or
repudiate the Contract upen certain naotice received by AMP-Ohio prior to March 1,
2008.

AMP-Ohio ntends to finance the cost of acquisition and construction of the Project
with revenue bonds authorized under a Masfer Trust Indenture and secured by the
Power Sales Contracts with the Members.

Project Timeline

The overall Project development timeline has not changed with a target commercial
operation date of April 2013 for Unit | and October 2013 for Unit 2. However, some
of the EPC proposals showed completion dates that were later than the target dates by
up to four months. As shown in the timeline below (Figure 1), the remaining major
milestones that are on the critical path of the Project schedute include:

m  Out-of-State (outside of Ohio) Power Sales Contracts signed by March 2008
m  Exercise land options in July 2008

m  Complete EPC open book preliminary design and EPC Contract negotiations
by March 2009

m Al construction permits approved by March 2009
m  EPC Centract final Notice to Proceed (“NTP”) for construction by April 2009

2 R.W. Beck RO oIS AME-CGliosti2- 0163300 600-0F Serace-Work Praducuan 2008 Update Pl Report.doc



Initial Feasibility Study Update

Project Developrment Timeline

AP-0hio Generating Station

6/2007 10/2007 11/2007 3/2008 /2008 372008 4/2009 4/2013  10/2013

[ |

Figure 1 - Project Development Timeline

Project Description

The proposed AMPGS Project 15 a 960 MW coal-fired generating station which is to
be located in Meigs County, Ohio, i the lownship of Letart. The AMPGS Project will
be operated as a basc load plant comprised of two nominal 480 net MW generating
units.

The AMPGS will be required to comply with tederal New Source Performance
Standards (“NSPS™) and will be permitted as a major new air emission sowree in a
location designaled as an “attaimnment” area for all criterta pollutants. AMP-Ohio
submilted an application for a Permit 1o Install (“PTI™) to the Ohto Environmental
Protection Agency (“Ohio EPA™) in May 2006. A draft PTI was issued by the Ohio
EPA on September 13, 2007. A final PTL is anticipated to be issued prior to the end of
the first quarter in 2008, The application for the PTI specifies that the Project will
install Best Available Control Technology (“BACT™) for control of emissions from
AMPGS, including the use of low NOy burners, over-fire air, a selective calalytic
reduction (“SCR™) unit for NO, reduction, fabric filter bag house to capture and
reduce particulate emissicns, the Powerspan Corporation’s (“Powerspan™) nwlti-
poltutant control technology (“ECO-S0O2) ammonia-based flue gas desulfinization
("FGD”) technology or a limestone FGD to capture and reduce SO; emissions and Hg,
and a wet eleclrostatic precipitator (“ESP™) 1o capture and veduce condensable
emissions and fine particulates.

The Powerspan technology is discussed in further detail in Section 3 and Appendix D
of the Initial Feasibility Study.  This newer technology is a wet flue gas
desulfurization ("Wet FGD™) system that uses uyea, which will be processed to
produce ammonia, which will then be used as a reagent in the wet FGD process lo
reduce SO, emissions from the plant’s ffue gas. The product from the reaction of SO,
and ammonta is a liquid ammonium sulfate, which will be processed through a
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AMPGS Project

crystallizing process to produce solid ammonium sulfate, a fertilizer, which can be
sold in the fertilizer market.

AMP-Ohio 1s pursuing the Powerspan ammonia-based FGD technology, because i
would achieve outlet emissions al best available control lechnology levels, produce a
valuable co-product that reduces landfill use (compared to the synthetic gypsum
produced by traditional limestone FGD technologies), provide co-benefits of mercury
and particulate matter contrel, and may also allow for potential future CO; capture.
Powerspan has reported that the application of the Powerspan CO; process on plants
utilizing their SO, process would reduce potential CO, capture costs as compared (o
installation of a Powerspan CO» capfure process on a conventional power plant
equipped with a limestone FGD emission controls.” In the event that the Powerspan
technology cannot be appropriatety guaranteed by the EPC contractor for the AMPGS
Projec(, a limestone wel scrubber could be developed to satisfy air permitting
requirements for the Project.

The proposed two generating units will be capable of burning a blend of coals. Coal
will be delivered by barge to the generating station and will be moved Lo the site using
a conveyor system.

At the time of preparing the Initial Feasibility Report, the steam generators for each
unit were proposed to be subceritical pulverized coal (“PC™) boilers that use natural gas
as the startup fuel. The request for proposals that were issued by AMP-Ohio after the
issuance of the Initial Feasibility Reporl provided for either a suberitical or
supererifical boiler. All EPC proposals received specified that each contractor would
supply supercritical boilers. Evaluation of the EPC proposals 1s in progress and will
include evaluation of the supercritical boilers.

The AMPGS Project also includes: (i) the constiuction of an on-site switchyard and a
double-circuit 345 kV transmission line from the AMPGS (o an interconnection point
at an existing transmission line; (11) a tie point for the natural gas supply pipeling (o the
generating statjon; and (ii1) an en-site solid waste landfill.

I May 2004, Powerspan and the Departmen! of Energy’s (*DOE”) National Energy Technology
Laboratory announced a cooperalive research and development agreement (CRADA™) Lo develop a cosl
effective CO, removal pracess for coal-based power plants.  The regenerative process uses an
anunonia-based solution o capture CO; in the flue gas and prepare 11 for subsequent sequestration, The
ammonia sclution is recycled afler regeneration. [n September 2005, Powerspan announced plans to
begin a pilot test of its CO; capture process, with testing scheduled to begin in late 2007. AMP-Ohio is
a parter in this pilet COy capture testing process. Initial cost estunates developed by DOE indicate that
the ammonia-based process can capture COp in 2 manner Lhat could provide savings compared to
available amine based CO, capture lechnologies. Powerspan has entered into an agreement with NRG
1o install and test an 125 MW demonstration unit for their CO; capture (echnology at the WA Parish
Plant site in Texas. [n addilion Powerspan und BP Aliernate Energy have enlered info a collaborative
agreement 1o develop and commercialize the Powerspan CO; caplure process.
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Estimated Capital Costs and Financing Requirements

The estimated capital costs for construction of the AMPGS Project as of January 2008
which reflect the most recent information available are summarized mn Table 1 below.
The total construction costs include EPC' costs, transnussion facilities (including an
on-site 345 kV substation), land and mifrastructure upgrades and owner’s costs. The
estimated value for the EPC contract 1s approximately ﬂ_for the twao units
and includes all costs associated with (he engineering, design, equipment, material,
construction and start-up of the Project facilities. and a provision for contractor
escalation and contingency. This amount includes a percent contmgency for the
EPC contract estimate. A summary ol the updated EPC cost estimate is shown i
Attachment [

The current estimated EPC Costs shown in Table | are higher than the estimated costs
provided in the [nitial Feasibility Report issued in June 2007, The main drivers for the
cost change are due lo

Other Project costs that will be contracted, constructed and paid separate from the
EPC contract by AMP-Ohio include interconnecting 345 kV transmission line (double
circuil), interconnection 345 kV switchyard, various ¢lectric systemn upgrades and land
and infrastructure upgrades. Total estimated costs for these Other Project costs are
S ivion.

Owner’s costs are estimated (o be _(other than financing costs). Such
costs mclude owner's engineer, environmental cooasultants, financial and legal
consultants and AMP-Ohio slaff expenses, mutial inventories, spare parts, snitial
working capital and S| | j Il or owner's contingency.  As of the date of this
Report, our best estimate of the toral cost of construction is eslimaled o be
approxunately $2.95 billion which is summarized in Table | below. Attachment |
provides an estimate of the range for the total cost of construction which is based on
EPC bid pricing and our projections of the lower and higher ranges of construction
related costs.

RAOrkandoWEIE2 AMP-Ole (2-01632-01000-0L Senvice Work Pradoers dan 200% Updawiimal Report doc R W BCCk 5



AMPGS Project

Table 1
Estimated Costs of Consfruction
Description Dollars in Thousands
Capital Costs

EPC Costs [1]{2]
Other Costs:

Transmission Line and Interconnection

Switchyard

Transmission System Upgrades [3]
Lard and Infrastructure Upgrades [4]
Total Capital Costs

Owner's Cosis

AMP-Ohio Staff, Legal, Engineers

and Consulting Costs [3]

Taxes and Insurance

Initial lnventories and Spare Parts (6]

Start-up and Commissioning Expenses

Working Capital {7]

Owner's Cost Escalation

Owner's Contingency

Total Owner's Costs (w/o Financing Costs)
Total Estimated Costs of Construction $2,949,600

[1]  The development of lhe estimated casts of construction of the AMPGS Projecl. which now
reflects supercrilical design, is set forth in Attachment 1.

[2}  Amountincludes allowance for cosl escalation, EPC profit anc.)ercenl contingency for
the EPC contract estimate.

[3] Estimated costs associaled with transmission sistem uiirades relaled to interconnecling

the Plant fo the PJM syslem, estimaled af Also includes upgrade cosls
associaled with (ransmission services required lo deliver capacily fo lhe MISO
Participants, eslimaled at

[4] Includes estimated costs of a gas line, land costs, rights of way, landfill development and
infrastruclure costs.

{5 Includes inifial deveiopmental cosls lo dale, the estimated costs of AMP-Ohio staff cosls
related to managemenl of permilling, licensing and the EPC open book procass, legal,
engineers and other consulting fees.

(6] Includes an aliowance of {JElfor initial fuel anc other commodity inventories and
for initial spare parts invenlory.

|71 Based on one month of fixed and variable operation and mainlenance costs {excluding fuel
and olher commodifies).
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Initial Feasibility Study Update

As shown in Table 2 below, the total estimated amount of bonds to fund the total cost
of the Project including construction costs, interest during construction, deposit 1o a
Rescrve Account (as required by the Master Trust Indenture) and bond issuance
expenses 15 estimated to be approximately $3.391 billion, of which §3.307 billion is
estimated for AMP-Ohie’s 97.5 percent ownership share. AMP-Olio’s financing plan
reflects issuance of variable-rale debt on an interim basis during the construclion
period to fund construction costs and interest during construction.  Following the
construclion period. AMP-Ohio would then undertake permanent financing of the
Project through issuance of fixed-rate long-term bonds that would refund the
previously issued inferim  variable-rate debt.  The estimated Dbond financing
requirements are shown below in Table 2.

Table 2
Total Estimated Bond Amount
Dollars in
Description Thousands
Estimated Bond Amount

Construction Costs [1] $2,949,600
Net Interest During Construction [2] 315,275
Deposit to Reserve Account [3] 83,075
lssuance Expenses [4] 43,442
Total Estimated Bond Amount [5] $3,391,392

1] PerTable 1.

12) Estmated amount 1o be deposited in the Interesl Account to pay inlerest an bonds ouislanding 1o July &, 2013. Net
ol estimaled interest earmings al an assumed rale of 3.75 perceni on unexpended halances n Ihe Conglruclion
Fund, Inleresl Account and Reserve Accounl during the construclion period through 2013

{3) Estimated amount required lo be deposiled info the Reserve Accaunt based on ane-hall of lhe esimated maximum
debl service on all Project permanent debl.

{4] Eslimaied expenses associated with bond undenwriter's lees, tagal fees, and olher expenses ingurred in coaneclion
with the bond financings. Such amaounls were based on 0.5 percent of the pancipal amounl of Bonds 1ssued priot
to permanent financing and 1 percant of the principal amounl of Bonds issued in 2013 for permanent financing

{5) Thus amounl reflects 100 percenl of the AMPGS Project.  AMP-Ohio’s ownership share al 97.5 percent would be
$3,306.607.
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Plans for Constructing and Operating the Plant

Schedule and Plan for Construction

The proposed project developmen( and commercial operation schedule is shown in
Figure 2 and has not changed from the schedule shown in the lnitial Feasibility Study.

Descriplion of Task 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

Participants Power Purchase Agresments
Pemits and Approvals

Feasibility Study

Powerspan Evalualions -
EPC Confractor Selection ———
EPC Open Book Design E——
EPC Contract for Construction
Commarcial Operation Unit 1 A
Commercial Operatien Unit 2 F

Figure 2 - Project Development and Commercial Operation Schedule

Activities that are ongoing as of the date of this Report generally include permitiing,
Participant approvals, and the evaluation of EPC contractor proposals. EPC proposal
evaluations and recommendations for contract award are anticipated to be completed
by April 2008. EPC Contract negotiations and award would then follow allowing
mnitiation of the preliminary design by the EPC Contractor in July 2008, The EPC
contract 1s scheduled to be finalized by March 2009, followed by an EPC contract
final NTP in April 2009, Permils required for construction are anticipated to be
received by March 2009. The estimated EPC schedule for engineering, procurement
and construction of Unit 1 1s a 48-menth schedule beginning in April 2009 and ending
with substantial completion in April 2013, The Unit 2 commissioning and substantial
campletion is assumed to occur approximately 6 months {ater than Unit 1, or October
2013, Bowever, the schedule could change as design and construction details are
developed leading up to the final NTP.

AMP-Ohio plans to contract with a single firm to engineer (and design), procure the
equipmient, and construct the pfant. This method reduces the number of contracts
executed which makes contract admmistration by AMP-Ohio less labor infensive than
having to negotiate several large contracts ro accomplish the same tasks. 1t also
ninimizes many of the risks associated with interfacmg and coordinating between
different contractors.

The EPC-RFP issued by AMP-Ohio requested a fixed price for the open book-
preliminary destgn phase portion of the project and an indicative price for the final
design, construction, and conumnissioning of the AMPGS. At the conclusion of the
open book preliminary design phase, a target/fixed price would be established for the
remainder of the EPC contract (“final EPC Contract™). Some of the EPC proposals
received included a fixed price for the engineering effort during the open book
preliminary design phase with estimated pricing for early equipment procurements
during this phase. The proposals also discussed target pricing for the final EPC

8 R.W. Beck R OrlanchnBiE3E33 AMIOMot 2110331100008 Serviec'Wark Products i 2008 Upckue' sl Repon loe



Initial Feasibility Study Update

Contract with some proposals allowing for fixing the price of equipment when early
orders are made for major equipment suppliers.

The target price approach is the current contracting approach being used for the Prairie
State Project’ ot which AMP-Ohio has a 23.26% ownership share. Considering the
range of contract structures offered by the EPC Contraclors, it is unhkely that a full
frxed-price contract can be cost effectively negotiated with an EPC Contractor. In
order to nuninuze the EPC risk cost premium, AMP-Ohio will likely be required (o
assume some of the construction cost risk and possibly some schedule risk for the
Project. The keys (o successfully minimizing these risks will be the planned open
book preliminary design phase to be conducted as the initial step of the EPC Contract.
This step will provide details {(i.e. scope of work, scope of supply, plant performance,
price, and schedule guarantees) required to finalize the EPC contract between AMP-
Ohio and the EPC Contractor.

The EPC contract will cover the majority of Project facilities to be constructed, except
for the natural gas supply to the plant, the construction of the on-site switchyard and
transmission line from the plant site to the tie-in point with the existing transmission
grid, construction of transmission upgrades, the on-site landfill and communication
ties to AMP-Ohio’s commumcation system. Design, procurement and construction
for these other facilities would be performed under separate contracts.

Plant Operation and Maintenance

As of the date of this Report, AMP-Ohio intends to assume the responsibilities of
operating and maintaining the Project. This includes fuel procurement, fuel and ash
handling, general materials procurement, cnvironmental reporting and the overall
operation and maintenance of the plant. AMP-Ohio and The Andersons (a national
agriculture company) have executed a Memorandum of Understanding conceming a
potential contract for an mtial S-year period o operate and maitam the fertilizer
plant, including procurement and supply of wrea and marketing of the ammonium
suffate fertilizer produced from the Powerspan emission control system. A projection
of the perfermance, commaodity prices, and operating expenses of (he AMPGS Project
for the period 2013 - 2032 is set forth in Attachment 2.

The estimated operation and maintenance expenses for the Project are summarized in
Table 3 below. These cosls have been slightly ncreased from the estimates in the
Initial Feasibility Study. Variable O&M costs and major maintenance costs were
increased to account for the change from subcritical boilers to supercritical boilers.

¥ Nine participating entilies, including AMP-Ohio, have established a company, the Prairie Stale
Generating Company, LLC, ("PSGC™), which has developed and is constructing a “mine mouwih,”
pulverized coal-fueled power generating facilily with a 1,582 MW nominal raling on a sile n
Washinglon and St. Clair Counties, Hlinois and adjacent coal mines capable of supplying the generaling
facility with coal from cerfain coal reserves (the “Prairie Stale Project”).
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Table 3
Estimated Production Related O&M Expenses [1]
Category 20138
Total Fixed O&M, $/kW-year 38.38
Variable O&M, $/Mwh 9.80
Fuel, $/MWh ~ 21.08
_Total Annual Operating Costs, §/MWWh 36.04

|1} Includes tolal fixed O&M, variable O&M, and fusl, including allowance costs (MO, 502, Mg and CO}.

Fuel and Transportation

Blending different coals provides the AMPGS with the flexibility to use cost
competitive coals while meeting the sulfur air emission requirements of the Permit to
Install. The eastern blend was used for this [nitial Feasibility Study Update, due to the
higher delivered cost for a western blend using Powder River Basin (“PRB”) coal.
The coal handling equipment will mclude the capability to process both bitumninous
and PRB coal.

Table 4 below summarizes the expecled fuel supply characleristics and the estimated
delivered blended fuel price for the year 2013.

Table 4
Fuel Supply Characteristics and Costs for Eastern Blend
Annual Tons for Blend [1] 2,731,300
Heating Vaiue for Fuei Blend (Btu/lk) 12,096
Sulfur Content for Fuel Blend (%) 212
Ash Content for Fuel Blend {%) 10.52
Delivered Fuel Price for Blend ($/MMBiu) [2] 2.35

11) Fuel consumplion values are based on average annual plant oulpul of 987 MW (nef); design heal rales
of 8,990, BuskWhn
12] Fuel prices are escatated values for delvery in 2013,

Environmental Considerations and Requirements

The Project 1s being planned to include air emission control systems to comply with
the expected regulatory requirements, based on information in the air permit
application for the Project. The following emission Jimitations are expected:
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Table §
Proposed Air Emission Limits and Controls

Emission Limit

Pollutant Control Systems (Ibs/MIBtu)
SO Powerspan Wet Scrubber 0.15
NO; Low NOy Burners and SCR 0.07

PIM/PM10 Baghouse/Wet ESP 0.025

Hg [1] Baghouse/Powerspan Wet Scrubber 1.9x10%

The Project will be subject to certain environmental requirements that mclude, but are
not limited to: (i) NOyx and SO, allowance obligations, mcluding those required under
the Clean Aw Ioterstate Rule (“CAIR™): (1) mercury emissions allowances
obligations under the Clean Air Mercury Rule {("CAMR™) which includes the
estabiishment of a cap and trade program. In addition , the project may be subject to,
potential carbon dioxide (“C'0-") emission aflowances obligations in the form of either
a carbon tax imposed on emissions of CO; or some form of a cap and trade system
comparable to what presently exists for SO and NOy enussions.  The wmpact of
complying with these rufes has been estimated in the projected operating results by
asswming (hat the Project will purchase allowances from the marlket.

Clean Air Act and Carbon Dioxide Emissions

On Apnil 2, 2007, the U.S. Supreme Court (“Court”™) in Massachusetts v. EPA,
concluded that the Clean Air Act (“CAA™Y authorizes the United States Environmental
Protection Agency (“EPA™) to regulate green house gases (“GHG™) from: new motor
vehicles if that agency makes an endangerment finding. If the EPA makes such a
finding, The EPA must decide what to do from a regulatory perspective, The Court did
not set a timetable for action by the EPA and there are no such deadlines established in
the CAA.

Control of greenhouse gases such as CO, is receiving a great deal of aliention within
the United States Congress and many state legislatures. The predominant sentiment is
that regulation i1s inevitable and only the timing and method of regulation is not
presently known. Fhe two primary methods of regulation are either a carbon tax
imposed on emissions of COy or some form of a cap and trade system with COs
enussion allowances comparable to what presently exists for SO, and NOyx emissions.

Since the preparation of the Initial Feasibility Study, there has been additional new
proposed legislation introduced in the Senate to limit CO; emissions. The proposed
bitls apply to a broad spectrum of industry sectors, including lhe electric utility
industry. In addition to new proposed legistation that would address CO; emissions,
there have been numerous recent reports prepared by academic, research, and mdustry
organizations that have investigated technologies, mncentives and costs to address
reductions in GHG emissions, including COs,, and carbon capture and storage
capabilitics at coal-fired electric generation plants and other industrial facilities.
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At this time, there does not appear to be a consensus as to what the level of future
regulation of emissions will be, or the costs associated with that regulation, but any
such costs would impact the Project and the electric market.

Emissions Allowance Price Projections

In the Initial Feasibility Study, a carbon tax ranging between $5/ton to $15/40n (in
2006 doilars) was assumed o be in place beginning between 2012 and 2018. Higher
COs emissions cost levels will impact the AMPGS Project as well as the entire electric
utility market. To demonstrate the potential impact of higher CO. emissions cost
levels, a sensitivity case was prepared and is presented herein.  This higher CO;
emisstons cost sensitivity case was based on projections presented in testimony by R.
W. Beck during the Ohio Power Siting Board (“OPSB™) hiearing on January 4, 2008
associated with AMP-Ohio’s application for Certificate of Environmental
Compatibihity and Need for AMPGS. The range of CO, emission values used in the
sensitivity case was based on those prepared by Synapse Energy Economuics and
presented by David Schlissel i his testimony at the OPSB hearmg on December 18,
2007. While we have used these CO, values for this sensitivity case, R. W. Beck and
AMDP-Ohio are not endorsing these values since there is considerable uncertainty with
respect to the future regulation of CO, emissions and the emission allowance values
that may result from such regulations.

Projections of allowance costs for SO, and NQy are based on EPA estimates and
R.W. Becl’s proprietary model that projects the marginal cost of pollutant reductions
to comply with the Acid Rain and CAIR regulations. Projections of allowance costs
for Hg are based on EPA estimates and R. W. Becl’s data base of mercury control
costs for compliance with CAMR. The actual price of allowances 1n the future will be
market dependent and could be lower or higher than the cost estimates herein.

Two sets of projected operating resulls have been prepared for the AMPGS Project to
reflect the C'O» emissions cost levels used for the Tnitial Feasibility Study, referred to
as the Base Case, and to reflect the higher CO, costs in the Sensitivity Case, as
discussed above. The NOx, SO; and Hg emission allowance values, which were used
in both cases, and the Base Case and Sensitivity Case values for CO, emissions costs
are set forth below in Table 6. As used 10 this Report, carbon tax refers generally to
CO, emission costs or prices, and not a specific CO» tax (versus cap and frade)
mechanism.
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Table 6
Emissions Allowance Prices ($/ton)

. Base Sensitivity

NOx NOy Case Case

Year Ozone Annual 50; Hgl! co, €O,

2013 2,101 1,283 1,255 387 3.38 13.1¢
2014 2,250 1,368 1,284 417 5.19 16 95
2015 2,409 1,459 1,328 447 7.08 1883
2016 2 581 1,555 1,404 485 8.06 21.83
2017 2,765 1,657 1,503 325 11.14 24.96
2018 2,962 1,766 1,547 56.7 13.29 28.22
2019 3172 1,883 1,586 81.0 13.61 31.62
2020 3.397 2,007 1,635 654 13.94 3516
2021 3638 2,140 1,877 68.4 14.27 37.44
2022 3.897 2,281 1,734 1.5 14 .62 39.74
2023 4,174 2431 1,803 74.6 14.97 4216
2024 4,470 2,592 1,876 77.9 15.32 44 67
2025 4,788 2,763 1,969 814 15.69 47 78
2026 5129 2945 2,029 85.0 16.07 49.97
2027 5,299 3,043 2,096 858 16.48 52.77
2028 5,475 3,144 2,166 927 16.85 53.69
2029 5,657 3,249 2,238 96.9 17.25 55.23
2030 5,845 3,357 2,312 101.2 17.67 b6 50
2031 6,039 3,468 2,389 105.7 18.09 57.80
2032 6,240 3583 2,468 1104 18.53 59.13

[}]  Costexpressed in mtllion $/ion.

[2]  The CO; expecied values reflect the prabability that CO» will be m place thal year
with assumed probabilibes of 14.3% in 2012, 28.6% in 2013, 42.9% in 2014, 573%
in 2015, 71.4% in 206, 85.7% in 2017, and 100% in 2018 and thereafler.

[3] Based on projections prepared by Synapse Encrgy Economics and presenled by
David Schlissel in his testunony before the Ohio Power Siting Board on December
18, 2007 associated with AMP-Obio’s application for Certificaie of Environmental
Compalibifity and Need for AMPGS.

A projection of the emissions atlowance costs under the Base Case associated with the
AMPGS Project 1s shown in Attachment 2.

Status of Permits and Licenses Required

The Project must be constructed and operated in accordance with applicable
environmental laws, regulations, policies, guidelines, codes and standards. Table 7
identifies the key permits and approvals required for the construction and operation of
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the Project. Based on our review, we are of the opinion that AMP-Ohio has identified
the major permits and approvals necessary for the construction and operation of the
Project. AMP-Ohio has applied for the key permits and approvals required to
construct and operate the Project.

Table 7
Status of Key Permits and Approvals for Construction and Gperation of the Project
Responsible
Agency Status Comments
Federal
Spill Prevention United Stafes To be prepared Required as per 40 CFR 112, Oil
Control and Environmental prior to start up Polluion Prevention regulations, if
Countermeasure Agency the Project stores more than 1320
{"SPCC") Pian {("USEPA" gallons of oif at the site {including
electrical transformer oil)
Hazardous Waste USEPA/Ohio To be obtained Required for handling,
Identification Number  Environmenial prior {o start up management and disposal of
Prafection Agency hazardous wastes
{("OEPA")
Rivers and Harbors United States Application Required for dredge and fill
Act Section 10 and Carps of submitted May activities in waters of the United
Clean Water Act Engineers ("COE") 2007 States. A Seciion 7 Biclogical
Section 404 Permit Opinion will be required from the
United States Fish and Wildlife
Service
Notice of Construction  Federal Aviation FAA Study Required for tall structures {i.e,
or Alteration Administration Request submitted  stacks and cranes)
September 2007;
FAA approval
received pending
public comments
to be final, March
2008
State
Certificate of Ohio Power Siting  Application Required for site approval under
Environmental Board ("OPSB" submitted May slate law
Comaatibility and 2007. OPSB
Public Need for Plant hearings
completed
January 2008
Certificate of 0PSB Application Required for transmission line
Environmental submitted approval under State law.
Compatibility and QOctober 2007.
Public Need for Application
Transmission deemed complete
by OPSB in
December 2007
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| Responsible
Agency Status Commenis
Parmil to Install OEPA Application Required for an air emission
(“PTI"Y Prevention Of submitled May source. Sets forth air emission
Significant 2006. Draft Permit  limits, monitoring, testing, reporting
Delerioration {"PS0D") noticed September  and record-keeping requirements
2007,
Permit
Title V Permit to OEPA Application shall Wil consolidate all air  permit
Operate be submitted requirements
within one year
after start of
operation
Title IV Acid Rain OEPA Must be applied Required for compliance with Acid
Permit for 24 months prior  Rain Provisions of the Clean Air
to start of Acl  Amendments of 1990,
operation Requires the Projec fo hold SO,
aliowances to cover its annual SO,
emissions.  NOx emission fimita-
tions are also set forth in the permil
National Pollutant OEPA Anplication Required for wastewater
Discharge Elimination submitted May discharges, including stormwater,
System ("NPDES") 2007 from the Project.  Sets forth
Permil wastewater effluent  limitations,
monitering, testing, reporting, and
record-keeping requirements
Section 401 Water OEPA Application Required to demonstrate ro long-
Quality Certificale submitted May term and short-term impacts on
2007 water quality. Also, compliance is
required with the Antidegradation
Rule revised October 1997 and
iay 1998
General NPDES for OEPA To be obtained Required for stormwaler manage-
Construction Activities prior ta initiation of ~ menl during construction activities
construction
Landfil PTI OEPA Application Required for the development of
submitted May landfill used to dispose of solid
2007 waste (fly ash and bottom ash )
Local
Local Permits and Meigs County Approvals to be

Approvals

secured by EPC
contractor
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Required Transmission Services

To deliver the output of the AMPGS Project, AMP-Olio must: (1) mterconnect with
PIM* through PIM’s generator interconnection process as a Capacity Resource; (13)
obtain [irmy pomi-lo-point transmission service under the PIM Open Access
Transmission Tariff (“PIM OATT™) to deliver the Project output (or a portion thereof)
1o the MISO® border for those Participants that are located within MISQ; and (jii)
obtain transmission in MISO trom the PIJM border for those participants that are
located within MISO. As of the date of this Report, AMP-Ohio s i the process of
taliing the necessary steps to obtain these services.

Studies conducted as of the date of this Report by PJM indicate that the direct
interconnection facilities for the Project totaling approximately § include the
construction of a double-circuit 345 kV transmission line from the Projcct site to an
mlerconnection point at an existing transmission line localed approximately five (5)
miles from the Project site.  In addition, interconnection service requires the
construction of approximarely_in transmission upgrades to the existing
transmission system. These costs have been mcluded in the capital costs of the
Project. There is a schedule risk related to the time it will take to go through the
interconnection process and construct the necessary transmission upgrades. Most of
the required upgrades arve estimated to take [2 months; however, some projects could
take longer due to equipment Jead times.

The System Impact Study conducted by PIM also identified certain conditions under
which the plant output could be curtailed to 0 MW. One of these conditions is the
outage of a transformer, and a faillure of the transformer could mean a long outage
(multiple months) for both the transformer and AMPGS. We assumed aﬁ
cost to purchase a backup transformer to nuitigate this risk and have included this cost
in the capital cost of the Project.

Point-to-pomt transmission service to MISQ and for transmission service withim
MISO may require transmission upgrades. Transmission studies by MISO and PIM
will determine any necessary transmission upgrade costs to provide the requested
service. AMP-Ohio will need to submit the transmission requests to MISOQ and PIM.
At AMP-Ohio’s request, R. W. Beck has performed load flow studies to estimate the
potential transmission upgrade costs 1o provide poinl-to-point transniission service
from the Project to the participants in MISO. The results of the study indicated a

¥ PIM Infercomnection {(PIM) is a regional transmission organization (RTQ) that coordinates Ihe
movement of wholesale electricity over hirteen stales in the northeastern United Slales. PIM
provides open access ta transmission markets, lopg-term transmission planning and reliability, and
operales & wholesale energy markel. PIM's energy markels operations include Day-Abead, Real-Time
and Financial Transmission Rights markets. PIM also operates capacity markets.

* The Midwest fndependent Transmission System Operator, Inc. (MLSO) is a pon-profit, member-based
organization that provides open access to lransmission markets, long-lerm (ransmission planning, and
transparent prices and manages the security-constrained economic dispatch of generation over is
fifteen state terrifory. MISO's energy markets operations include Day-Ahead, Real-Time and
Financial Transmission Rights markets.
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Initial Feasibility Study Update

ranpe of ‘ro-ﬂn' upgrade costs. For the purpose of this Report,
1as been included in the capital costs of the Project for estimated upgrades

associated with the peint-to-peint transmission requests in MISO.  As with the
interconnection upgrades, there is also a schedule risk related to the time it will Lake (o
go through the transmission service request process and conslruct the necessary
transmission upgrades. 1 any required upgrades are not completed on tume. the
Participants i MISO would still be able to make use of the AMPGS by selling
capacity and energy into PJM and using (he revenue to offset their MISO charges.

Another risk that all power supply alternatives tace is pricing differentials between the
point of defivery and the pomt of receipt. In a Locational Marginal Pricing (“LMP™)
market such as PIM and MIESO, this “basis differential’ risk consists of three parts: (i)
energy market basis differentials caused by congestion and marginal losses; (i1}
capacity markel basis differentials due to implementation of a location based capacity
markel which PIM implemented June |, 2007, and (1) potential pancaked charges
{the Project will bear charges in the form of RTO administration fees and ancillary
services charges for the poinf-to-paint service to the PIM/MISO border based on the
existing PIM and MISO rate design). Additienally the Project could bear wheeling
charges based on any FERC approved transmission cost aliocation methodology for
new lransmission factlities. While these risks are not expected to be as significant as
the risks of new transmission upgrades, conditions can change over time.

Projected Operating Results of the AMPGS Project

R. W. Beck has prepared projections of the net power costs that will be the basis of the
charges 1o the Participan(s for the AMPGS Project ("Projected Operating Resulis™) for
the period 2013 through 2032, These Projected Operating Resulls reflect 100 percent
of the costs of the AMPGS Project® and are consistent with our understanding of the
terms and conditions of the Power Sales Contract and Mastler Trust Indenture, both
dated as of November 2007. The Projected Operating Results set {orth the costs that
comprise the Postage Stamp Rate ("PSR™) as defined in the Power Sales Contract.
The PSR is a uniform rate that will apply o all of the Participants. The Projected
Operating Results also include a projection of the activities in the funds that are
defined in the Master Trust Indenture and Power Sales Contracts.

[n preparing the Projected Operating Results and other economic analysis included in
this Report, we have assumed that there will be a carbon tax imposed on emussions of
CO, or some form of a cap and trade systemn with CQy emission allowances
comparable to what presently exists for SO, and NOy emissions.

To demonstrate the potential impact of higher CO; emissions cost levels, we have
prepared a Base Case and Sensitivity Case under the two assumed levels of CO,
emission costs shown in Table 6 herein.

6 . . . . . .
Becanse CVEC will own approximately 2.5 percent of the AMPGS Project, the AMP-Qhio ownership share will
be approximalely 97.5 percent which is less than 100 percent. However, we for purposes of the projections sct
forth here we have reflected 100 percent of the costs and output of the AMPGS Project.
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Base Case Results

Projected Operating Results under the Base Case are set forth in Attachment 3 and are
based on the principal considerations and assumptions that are discussed tn a
tollowing section of this Report. Table § below provides a summary of the Base Case
Projected Operating Results for the selected years shown.,
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Table 8
Summary of AMPGS Projected Operating Results (Base Case)
~ Description 2015 2020 2025 2030 2032

Revenues:
1 Palicipant Revenues {1 $000 5401328 $57017h  SB3V.767  S704.081  §733525
2 Olher Revenyes (2] $000 46,284 50,786 53,235 55,863 57,279
3 Tolal Revenues 000 4537611 §629.960  $691.002 6759924  $790,804

Operating Expenses:
4 Frxed Operaling Costs (3] 5000 $44.376  $48.933  §54038  $59.760  $62,237

Variable Operaling Costs:

5 Fuel Cosls 5000 164431 19¢794 221388 256894 272644
6  Non-Fuel Varable Operaling Costs [4] $000 87620 144082 165,242 168,002 197 .822
7 Varahie Operaling Gosts $000 252051 334856 086630 444898 470466
8 Replacement Power [5] $000 23,077 27,681 31,590 36,230 38,446
o Tolaf Operating Expenses $000 319505 411471 472,259 540895 571,149
10 Net Revenues (6] $000 $218,107  $218,490  $218,743 8219020  $219,695
i1 Deposit fo Working Capifal Reserve Account (7] $000 1,331 1714 1,968 2.254 2,380
12 Debt Service (8] $000 197068 197.066 107068 197068 197,068
13 Deposli to Reserve & Cortingency Fund [9] %000 19,707 14,707 19,707 19,707 20,207
14 Total Revenue Requirements $000 $537.611 5629960 8691002  $759.924  $790.804

Unit Operation:
15 Met Capactly vty 960.0 A5G 960.0 9R0.0 960 0
i6  Gross Energy GWh 7.3492 73492 73492 7.349.2 7.349.2
17 Plus. Replacement Energy Purchases GWh 303.0 303.0 3030 303.0 3030
18  Less: Surplus Energy Sales {10] Gwh {504.0} {504.09 {504 .0) {504.0) (504.0)
19 NelEnergy GWh 7.148.2 71482 71482 71482 71482
20 Capachty Faclor % 85.0% 85.0% 85.0% 85.0% 85.0%

Average Project Costs (with CO2):
21 Mol Fixed Cosls SKWano 2077 21.21 21.80 22.50 2283
22 Met Non-Fuel Vanable Costs Sl 12.26 20.15 73.12 26.30 27.67
23 Nt Fuel Cosis St 2237 25.96 042 34.96 37.10
24 Average Cosls lo Pariicipants {11) /MW 68.73 81.02 89.22 98.50 102.62

Average Project Cosis (wlo CO2):
25 Average Costs lo Participants {12] SMWh 6170 67.17 73.63 80.94 84.21

[1] Participani Revenues are equal lo Tolal Revenue Requirements {ine 14) less ather revenues {line 2).

[2] Includes mlerest earnings, shorl-term market sales, ransfers from R&C Fund and olher Projecl revenues (il any).

13] Includes fixed O&M, ransmission cosls, insurance. properly taxes, AMP-Ohio A&G costs and bank and lruslee fees.

[4) Includes environmenlal cosis {incluging estimaled CO» and mercury emissions cosls), variable O&M, Powerspan cosls and credits for
lertilizer sales.

{5} Eslimaled cosi of replacement power purchased from the short-lerm energy markel o replace AMPGS dunng scheduled and forcad
cutages.

18] Egual to Total Revenues {line 3) lass Toial Operating Expenses {line 29).

[7] Deposil io Working Capital Reserve Accounl equal to 5% cf Lhe tolal monthly Operating Expenses.

(8] Estimaled debt service on Bonds projected (o be issued fo Inance the 1olal cost of construction of the AMPGS Project

[9] Deposil lo Renewal & Replacemenl Account equal lo the grealer of 10% of Debt Service or the eslimaled renewals & replacemenls lor
SUCH yBai.

[160) The guaniily of sherl-ierm markel energy sales that are expected to be in excess of the energy required under the Power Sales Contracts
with the Parlicipanis,

|11] Net Praject cosls with COz emissions cosis

{12] Nel Project cosls withoul CO; emissions costs
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Lines 1 through 7 of Attachment 3 present the projected revenues from the Project.
Participant revenues, shown on Line 1, represend the annuoal cost of the Project to the
Participants, net of other revenues available to reduce the Participant payments. The
Participant revenues were developed by subtracting the other revenues (shown on lines
2-6 of Attachment 3) from the Total Revenue Requirements (shown on line 45 of
Altachment 3).

Lines 8 through 28 of Attachment 3 present the projected operating costs of the
Project. Lines & through 14 contain the fixed operating costs, Lines 15 through 23
contain the variable operating costs, and Lines 24 through 27 contain the cost of
purchasing replacement power.

Lines 31 through 35 of Attachment 3 present the projected debl service associated
with the Project. For the Projected Operating Results, we assumed that AMP-Ohio
would finance the total cost of construction of the Project by 1ssuing bonds. We
assumed that 20 percent of the bonds would be 1ssued as variable rate debt and 80
percent would be issued as fixed rate debt. Additionally, we assumed tevel debt
service payments on the bonds for a 40 year period from 2014 through 2053.

Total revenue requirements shown on line 45 of Attachment 3 were computed by
summing total operating expenses, the annual deposit to the Working Capital Reserve
Account, the total debt service requirement, and the lotal annual deposit to the Reserve
and Contingency Fund.

The development of the average AMPGS Project costs in $/MWh is shown on lines 45
through 59 of Attachment 3. The major components of the average annual Project
costs are shown below in Figure 3. Nel debt service, which represents approxunately
32 percent of the total costs, equals the total debt service payments less interest
earnings. Fuel cost represents approximately 34 percent of the total costs and includes
the cost of coal purchases and coal transpertation costs, Assunung the Base Case CO»
values, CO, costs make up approximately [6 percent of the total costs and assume that
4 COs tax or allowance program would be put in place sometime during the period
2012-2018. Other environmental costs represent approximately 4 percent of the total
costs and include emission costs and/or allowance costs related 1o SO,, NO, and Hg.
Other nel operating costs include all other operating costs (net of other revenues) and
represent approximately 14 percent of the total costs.
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Annual Costs by Category ($/NMWh) - Base Case
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Figure 3 — Base Case - Projected Annual Power Costs by Category {($/MWh)

We have prepared updated projections of market prices for each of the regions in
which the Participants are located over (he period 2008 through 2027. The projected
market prices were based on, among other things, the estimated cost of future generic
coal plants, combined cycle plants and combustion turbine plants that are assumed to
be mstalled in the future to supply projected power requirements. The estimated
capital costs and operating costs of the generic power plants are based on our database
of costs for similar type power plants across the country adjusted for market and
economic environment conditions in the region where the AMPGS will be located.

As shown in Figure 3 above, the projected average annnal costs of the AMPGS Project
under the Base Case are estimated to be lower than the projecied market prices in the
region where AMPGS will be located.

High CO: Sensitivity Case Results

To demonstrate the potential impact of higher CO; emussions cost levels, a sensitivity
case of the projected average annual cosl of the AMPGS Project and the projected
market prices was prepared based on the assumed higher CO: emissions cost levels
shown in Table 6. The range of COy emission values used in the Sensitivity Case was
based on those prepared by Synapse Energy Economics and presented by David
Schlissel in his testimony at the OPSB hearing on December 18, 2007, While we have
used these CO; values for this sensitivity case, R. W. Beck and AMP-Ohio are not
endorsing these values since there is considerable uncertainty with respect to the
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future regulation of CO; emissions and the emission allowance values that may result
from such regulations. The summary of the results of the Sensitivity Case 1s shown in
Figure 4 below.

Annual Costs by Category ($/MWh} - High CO, Sensitivity Case
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Figure 4 - High CO; Sensitivity Case - Projected Annual Power Costs by Category
($/MWh)

As shown in Figure 4 above, the projected average annual costs of the AMPGS Project
under the Sensitivity Case are estimated to be Jower than the projected market prices
in the region where AMPGS will be [ocated.

Analysis of Potential Project Risks

To address the potential risks of the AMPGS Project, as part of the Initial Feasibility
Study, a qualitative risk assessment and a quantitative risk assessment were prepared.

The risks identified during the quahtative risk assessment and considered to be
moderate to high nisks mcluded (i) developmental and construction cost risks related
to potential delays, cost overruns and availability of human craft resousrces; (i1) price
risks related to volatility in coal prices, fertilizer prices and SO, NOy allowance
prices and (i) regulatory risks related to more stingent environmental [aws
associated with COa,. All other risks were considered to be low to moderate.
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The quantitative risk anatysis took mlo consideration the risks that were identified
under ¢ualitative risk analysis that could have a substantial impact on future power
costs. These risk variables include the foliowing:

&  price risks including: coal price volaulity, market price volatility {effects
surplus energy sales), load forecast (effects surplus energy sales) and
fertilizer price velatility {revenues from Powerspan scrubber);

B constiuction cost risks mcluding: potential mcreases 15 construction costs
and potential delays m on-line date;

B interest raie risks cluding: short-term variable rate velatility and long-
term fixed rates fluctuations; and

B environmental cost risks including: SO, and NOx allowance costs and
potential C'O; and Mercury emission costs.

A description of the assumptions and the development of the risk variables used in the
risk analysis are set forth in Appendix A. Based on the volatility delined for each risk
variable, stochastic modeling and statistical analysis techmques were used to analyze
how 1n aggregate these risks could impact AMP-Ohio’s projected net Participant
power costs. The results of the risk analysis include a projection of the potential range
{with a certain confidence level) and expected value of the annual nel cost to the
Participants for the AMPGS Project.

Figure 5, below, provides a graphical representation of the results of the probabibistic
analysis. in terms of the average annual AMPGS Project costs (in $/MWh), for an
expected value and a 90% confidence interval (area between the 5% and 95%
confidence estumate) under the Base Case assumptions. From a risk perspective, the
level of uncertainty or volatility in each case is proportional to the size of the range
befween the 5% and 95% estmates. The band between the 5% and 95% estimales
represenis the 90% confidence interval; m other words, (he average annual AMPGS
Project costs would be expected Lo be within this band 90% of the time.
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Figure 5 — Base Case Average Annual AMPGS Project Costs at 90% Confidence Interval

($/MWh)

The projected average annual AMPGS Project costs under the Base Case assumptions
are projected to be approximatety $85.72 / MWh on an average annual fevelized’ basis
over the period 2013 through 2032, The projected uncertainty in futfure power costs as
measured by the standard deviation (“STD™) in the projected average annual [evelized
power costs is estimated to be approximately $10.74 / MWh (or 12.5%).

The major risk factors that cause the uncertainty in power costs and their contribution
to the STD under the Base Case are shown in Table 9 below.

7 . . . .
The average annual levelized AMPGS Project costs where devetoped by computing the net present value of the
net costs divided by the net present value of the net energy over the period 2013 througly 2632,

24 R.W. Beck
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Table &
Base Case - Risk Factors Contribution to 8TD

a - Contribution to STD

Description $IMWh % of Total
Coal Prices 3.48 32%
Urea and Ammonium Sulfate Prices 1.91 18%
CO; Costs 2.43 23%
Construction Cost, Schedule, and Interest Rates 2.44 23%
Surplus & Replacement Energy Costs 0.36 3%
S0y, NOy, and Mercury Costs 0.12 1%
Total 074 100%

As shown above, the uncertainty in the projected average annual AMPGS Project
costs 18 most influenced by coal prices, and also by CQO» costs, urea and ammonrium
sulfate prices, and construction and financing cost uncertainty.

As previously discussed, there is considerable uncertainty with respect to the future
regulation of CO; emissions and the cmission allowance values that may result from
such regufations. The range of CO» costs could be greater than the $5 to §15/ton range
{expressed i 2006 dollars) assumed for the Base Case, and to the extent that C(On
costs are lugher, the relative contribution to STD would be greater, assunving all else is
unchanged.

Obligations and Risks of Ownership

The ownership of the AMPGS Project witl carry with 1t the obligations and aticndanl
risks in such ownership.  An important goal of AMP-Ohio in developing the
contractual arrangements related to the AMPGS Project has been and will be to
mitigate, to the extent possible, the visks of developing, canstructing and owning a 960
MW coal plant. However, inhecrent in any ownership are risks thai require recognition
by AMP-Ohio and the potential Participants, and these risks could be substantial. The
potential impact of 1isks have been discussed and analyzed herein. These analyses and
discussions may not be all-inclusive. However, it should be pomfed out that the
impact of many of the risks which are now the responsibilities of investor-owned
utilities or other wholesale providers supplying wholesale power (o the Participanis are
or would be reflected in the rates charged to the Participants for power and energy, but
usually at a higher cost of money than AMP-Ohio.
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Principal Considerations and Assumptions

in the preparation of the studies and analyses set forth in this Report, we have made
certain assumptions with respect to conditions that may occur in the future. While we
believe these assumptions are reasonable for the purpose of this Report, they are
dependent upon future events and actual conditions may differ from those assumed.
In addition, we have used and velied upon certain information and assumptions
provided to us by AMP-Ohio and others, includitig but not limited to information on
fuel costs for the Project, interest rate assumptions, Participant formation,
preliminary Project design information prepared Dby other engineers, permit
applications and supporting studies, and Project site information. While we believe
the sources to be reliable, we have not independently verified the information and
offer no assurances with respect thereto. To the extent that actual future conditions
differ from those assumed herein, the actual results will vary from those forecast.

Section 9.2 of the lmvial Feasibility Study lisis the principal considerafions and
assumptions made by R. W. Beck in preparing the studies and analyses set forth in
Initial Feasibility Study and rendering the initial findings and conclusions set forth in
Section 9.3 of the nihal Feasibility Study.

The following principal considerations and assumptions have been reslated and/or
updated from those contained i3 the Initial Feasibility Study and have been relied on
in rendering the conclusions set forth below.

1. General inflation was assumed to be 2.3 percent per year based on the eonsensus
projections prepared by Blue Chip Economic Indicators for 4 quarter 2007.

2. Operating characteristics of the AMPGS Project were assumed to be as follows:

a) The AMPGS Project would consist of two, coal-fired generating units
with a net dependable capability of 480 MW for each unit, (otaling
960 MW for the plant. The 960 MW rating reflects the projected
summer capacity rating of the Project. The annual average capacity
rating was projected to be 987 MW.

b) The AMPGS Project would continue to be capable of a net
demonstrated capability of 960 MW during the course of our
anaiysis.

c) The commercial operation date for AMPGS Project Unit 1 would
occur in April 2013, and the commercial operation date for AMPGS
Project Unit 2 would occur in October 2013. Such dates are based on
the current Project schedule.

d) The nel plant heat rate estimates were provided by EPC Contractors
n their proposals for a supercritical boiler design. Thoese estimates
ranged from 8,200 Bruw/KWh to 9,090 Btuw/KWh. For purposes of long
range performance assumptions, ncluding an allowance for
degradation over time of one percent, a generating unit heat rate of
8.990 Blu/KWh was assumed.
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Y

A four percent forced outage rate was assumed for the plant, and one
month of scheduled maintenance for each unit was assumed for each
year, which results in an overall average annual availability factor for
the AMPGS Project of 88 percent.

The projected output of the AMPGS Project was based on a computer
simulation of the future operations of generating units as they would
operate in PIM. [t was assumed that AMP-Ohio will fully dispatch
and utilize the AMPGS Project w the PIM market and would
purchase from the power market (o provide replacement power when
AMPGS is nor available.  The average annual capacity factor
resulting from such simulations was approximately 85 percent.  The
estimated annual  energy outpwl  was projected to  average
approximately 7,349,200 MWh per year.

3. The projected total construction cost of the AMPGS Projecl was estimated 1o be
approximately $2.9 billion, as prepared by R. W. Beck in January 2008 and as
discussed herein.

4. It was assumed that all costs associated with the AMPGS Project prior 1o the
commercial operation dates of the two wnmts would be funded through revenue
bonds issued by AMP-Ohio beginning n 2008 and that AMP-Ohio would
capitalize interest on such revenue bonds through July |, 2013,

5. The projections of various elements of the Projected Operating Results sct forth
herein were based on the followmg mterest earnings and inlerest rale assumplions:

a)

b)

c)

d}

Interest earnings rates on monies in the Revenue Fund, General Fund,
the Reserve and Contingency Fund and Debt Service Account at an
average rate of 3.75 percent.

Interest earmings rates on monies 1 the Reserve Fund at an average
rate ot 5.25 percent.

An average interest rate of 5.25 percent on fixed-rate honds assumed
to be issued in 2013.

An average ferest rate of 3.75 percenl on variable-rale bonds
assumed to be issued during the construction period 2008-2012.

6. The principal stallments and debt service schedules for each series of projected
bonds were based upon the assumptions that:

a)

)

Eighty percent of the fufure estimated debt to be issued from 2008 to
2013 to fund the total estimaled cost of construction of the AMPGS
Project would be issued as fixed-rate bonds, and the remaming
twenty percent would be issued as variable-rate bonds.

A total of approximately $3.391 billion of future estimated debt
would be required and issued from time to time over the period 2008
through 2003 to fund the total estimated cost of construction of the
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7.

8.

11,

AMPGS Project including the amounts required to fund inlerest
during construction, reserves and jssuance expenses.

) Principal installments would begin in 2014 and debt service payments
(principal and interest) would be based on level debt service over the
40 year period 2014 through 2053.

The projections of fuel costs were based on mformation provided by AMP-Ohio
and assume that AMP-Ohio would purchase coal for the AMPGS Project from
mines m Olio and the Central Appalachian region, as described in the section
entitled “lFuel and Transportation™.

Non-fuel operalion and maintenance costs for the AMPGS Project were estimated
by R. W. Beck to reflect the normal range of costs for similar coal-fired plants as
set forth in Atlachment 2. The assumptions relating to other direct and ndirect
costs of the AMPGS Project are set forth in Attachment 2.

Environmental assumptions for the AMPGS Project, icluding emission rates,
emission allowance costs, and carbon tax assumptions, were developed by R. W.
Beck consistent with the Project permit applications and operating assumptions for
the Project, as described In the section entitled “Envirownental Considerations and
Requirements”,

. Under the Base Case, a carbon tax of $5/ton to $15/ton (in 20068) 1s assumed to be

in place beginning between 2012 and 2018, Under the Sensitivity Case, COa
emissions costs were based on projections presented in testimony by R. W. Beck
during the OPSB hearing on January 4, 2008 associated with AMP-Ohio’s
application for Certificate of Environmental Compatibility and Need for AMPGS.
The range of CO- enussion values used in the sensilivity case was based on those
prepared by Synapse Energy Economics and presented by David Schlisset in his
testimony at the OPSB hearing on December {8, 2007. While we bave used these
CO; values for this sensitivity case, R. W. Beck and AMP-Ohio are not endorsing
these values since there is considerable uncertainty with respect o the future
regulation of CO, emissions and the emission allowance values that may result
from such regulations.

The assumptions with respect to the Powerspan process were as follows:

a) Powerspan variable costs include the cost of urea, fly ash and bottom
ash waste disposal, adjustments i auxiliary power consumption and
steamn consumption, adjustments in makeup water, cooling water,
cquipnmient air, natural gas, maintenance, labor and other fertilizer
plant operating costs from typical limestone scrubbing costs included
m variable O&M costs, mercury disposal, ammonium sulfate
transportation and fertilizer revenues associated with the operation of
Powerspan. These costs were assumed to escalate at the general rate
of inflation except as noted 1n Attachment 2.

b) Urea costs were based on an assumed urea price in 2007 of $269 per
ton, escalating at the general rate of inflation thereafier.

28
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c) Fertilizer revenues were based on an assumed price in 2007 of §173
per lon for solid fertilizer and $60 per ton for liquid fertilizer,
escalating at the general rate of inflation thereafier.

1t was assumed thal all licenses, permits and approvals necessary to construct and

operate the AMPGS Project would be issued on timely basis and any conditions
set forth therein would not require reduced operation of, or mcreased costs to the
AMPGS Project.

It was assumed that AMP-Ohio and the Participants would take the necessary

actions to mterconnect AMPGS with PIM and (o obtain firm poiat-lo-point
transmission service under the PIM OATT to deliver the oulput of AMPGS to (he
MISO boarder lor those Partictpants that are focated within MI1SO.

Clt was assumed that AMP-Ohio, on behalf of the Participants, would take the

necessary actions to modify the Participants’ transmission service to designate
AMPGS as a new Network Resource either in PIM or m MISQ, depending on
their location.

It was assumed that AMP-Ohio would successfully secure all contracts, permits,
agreements, or other arrangements necessary lo develop, counstruct, finance, and
operate the AMPGS Project,

In our rote as Owner’s Eogineer for the AMPGS Project, we have not determined
the validity and enforceability of any contracl, agreement, rule, or regulation
applicable to the Project and its operations. However, {or purposes of this Report,
we have assumed that ali contracts, agreements, rules, or regulations applicable to
the AMPGS Project will be fully enforceable in accordance with their terms and
that all parties will comiply with the provisions of thewr respective agreements.

The power cost projections herein have been prepared based on the assnmption that all
contracts, agreements, statutes, rules and regulations (hereinafter described as
“contractual and legal requircments™) that have been relied upon by R. W. Beck in
preparing these projections will be fully enforceable in accordance with their terms
and conditions. We make no representations or warranties, and provide no opinion
concerning the enforceability or legal interpretation of such contractial and legal
requirements.
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initial Findings and Conclusions

For purposes of this Report, we have conducted an update (o our inttial engineering
studies and reviews to consider the technical feasibility of the AMPGS Project and we
have prepared an updated economic analysis for the Project over the forecast period
2013-2032.

Based upon such considerations and assumptions and upon the updated analyses and
studies as summarized in this Report, which Report should be read in its entirety in
conjunction with the following, we are of the opinion that:

1. Provided that on-going site investigations do no reveal anything that would
prohibit construction, the site is suitable for the construction and operation of the
AMPGS Project.

2. The proposed pulverized coal-fired steam electric plant technology to be
incorperated in the AMPGS Project is a sound and proven methed of electricity
production.

3. The scale up of the Powerspan ECO-SO; process from the commercial
demonstration unit to the size of the AMPGS Project 15 within technical feasibility
given the types of equipment involved and the vendors® demonstrated experience
with the equipment. However, it 1s not unreasonable to expect that issues not
presently contemplated could arise as the full scale installation is designed,
constructed and tested. We expect that such issues can be accommodated by
adjustments in the field and/or modifications lo the equipment. Provided true and
meaningful “wrap” guarantees are obtamed from the EPC/Process Contractor(s),
such modifications and the associated financial responsibilities would be the
responsibility of the EPC/Process Contracton(s).

4. Provided that the facility is designed, constructed and maintained as proposed, and
the required renewals and replacements are made on a timely basis, the AMPGS
Project should have a useful life of at least 40 years.

5. Proposed plans for design, construction and operation of the AMPGS Project are
being developed in accordance with good engineering practices and generally-
accepted industry practices.

G. Based on our review of the expected fuel quality and conceptual design
information developed by S&L, an availability factor of 88 percent, an annual
average capacity of 987 MW and a nel heat rate of §,990 Brw/kWh, assuming
utilization of an eastern coal fuel blend with a supereritical hoiler, are achievable.

7. The planned construction schedule with a duration of 48 months, preceded by an 8
to 9 month open book preliminary design phase, is reasonable for the AMPGS
Project.
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AMP-Ohio has 1dentified the key permits and approvals required for construclion
and operation of the AMPGS Project, and has submitled permmt applications to the
appropriaie regulatory agencies (or such key permits and approvals.

The preliminary estimated total construction cost for the AMPGS Project of $2.9
biltion was prepared i accordance with generally-accepted practices and methods
and reflects equipment, materal and labor market conditions in the region of the
AMPGS Project as of the date of this Report. The cost 1s comparable to similar
projocts with which we are familiar,

The methodology for preparing the witial O&M cost estimate for the AMPGS
Project and the estimated Q&M cosis that are reflected i the projected power
costs of the AMPGS Project are reasonable for the proposed plant configuration
and are comparable with sinmlar projects with which we are fanmilar, after
adjustment for imcorporation of the Powerspan technology

It s presently estimated that an aggregate principal amount of bonds totaling

approximately $3.391 billion will be required to be 1ssued over the period 2008
through 2013 to pay for the cost of construction of the AMPGS Project, based on
AMP-Ohio's proposed financing plan and the assumed bond interest rates and
financing requirements.  The approximate bond amount for an AMP-Ohio
ownership share of 97.5 percent would be $3.3006 biilion.

. The AMPGS Project can be interconnected to the PIM  system at (he

interconnection location selecled by AMP-Ohio, and the proposed contracied
capacity can he delivered to the PIM Participants. In order for AMPGS Project
capacity to be delivered to the MISO Participants, further transmission system
upgrades may be requived for firm transmission service. Based on a power flow
studies prepared by R, W. Beck costs for potential transmission system upgrades
have been mcluded i the estimated interconnection costs lo provide firm
transmission service from the Project to the MLISO Participants.

The AMPGS Project represents a reasenable cost long-term base-load power
supply option for the AMPGS Project Participants.

- AMP-Ohio recognizes that there are internal, market, and external risk events that

could occur in the future and adversely impact the AMPGS Project. AMP-Ohio
should be able to manage cerlain of lhose risks through prudent utility practices
and mplementation of the risk nutigation strategies that have been identified in the
Initial Feasibility Study.
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American Municipal Power Generating Station
Updated EPC Cost Estimate - Dollars in WMillions

Attachment 1

Ling Range (January 2008)

No. Descripfion January 2008 Low

High

EPC Cost wio Escalation

1 Conlingency and Powerspan -1]
Powerspan I

Adjusimenls

Subtotal

Conlingency
Escatation

Tolai EPC Cosls

-~ & o s N

Fooinoles:
{1] Based on EPC propasal prices excluding zir quatily conlral syslem costs

{2] Estimale of Powerspan cosls plus installed cosl of bag house, 10 fans and ductwork

Erection cosls are assumed 1o be by EPC confraclor for he bag hause ang Powerspan ECO-50, process.

[3] Adjusiments includa addilional costs far craft lahor incentives
{4) Conlingency allowance of approxumalef.erceni Tor EPC conlract

[5) Adsled escalatien based on EPC proposal pricing

Undaled EPC Cost Eslimale_012408 Range.«is

B E






Attachment 2

Projected Operating Costs
of AMPGS Plant - Base Case







Line
No. __ Desorplion
FPERFORMANCE
1 Capacity (MW (2
2 Capacily Faclor (%
3 Avaiability (%) (3}
4 Energy Ganerakon {GWH) |4]
6 Met Plant Heal Rate (BtufkWh) [5)
T Totai Coal Consumpiwoen (BB [G)
B Heating Value of Coal {Blufib)
9 Coal Consumplion {Tons x 10°) {6}
10 Talal NQ, Mlovmnces Purchasad {1ons) |7}
11 Mercury Allowances Purchased | Tons) (8]
iz 50, Allawances Purchased {Tons) (9
i3 €O, Alowances Purchased (Tons x 10°) [10)
14 Urea - SCR Consumption Raie (Tans) [11]
15 Uiea Consurnplion (Tans x 107) [12)
B Ash Production (Tons x 107)[12)
COMMODITY PRICES
i General {nfialion {%) [14]
i3  Coal Commodity Price (3/Ton) 18]
19 Coal Transportaton Prce (Blended) {§Tun) [16]
20 AllIn Average Coal Prce Delivered ($/kihBlu)
21 Uraa Puce (§Ton) [17)
22 S0, Alowances ($/Tan) (18]
23 iMercury Alowances (§/0z) [19]
24 NO, Allowances - Annual {$/Tan) (20]
25 NO; Allswances - Qzone (§Ton) [21]
26 CO, Aliowances [3/Ton) [22)
27 Aclivaled Caiben Costs ($/Ton) [23)
CPERATING EXPENSES ($000) {24)
26 Coal Commodity
29 Coeal Transportation
30 Auxiliary Foel
3 Start-Up Fugl
Frxeg G&d
32 Labor
33 Cperalor GEA
34 Qiher Fixed [25]
35 Fixed O8M
Vamable Q8
36 ttajor idainlenance/Caplial Expensas |26)
37 Other Vanable (27
38 Varble 084
Enussions Allowances
39 80, Emisstang Allowances
A0 Mercury Emissions Allowances
41 NO, Emissions Allowances - Annual
47 NO, Erssions Allowances - Ozone
43 CO; Emissions Allowances
44 Enussions Aflovances
45 Aclvaled Garbon
46 Urea-SCR
Powsrspan
47 Urea Caosl ($/Yr}
48 Wasle Disposal Cosl ($/¥1)
49 Aupiliary Powss (31Yr)
S0 Renewvals, Replacements & Mainlsnance
51 Oler Operating Cosls
52 Laber
53 Transponalion
5d Sohd Fertihzer Credi
55 Liquis Ferizer Credil
56 Powerspan [28]
57 Idainlnnance Parts anu Strvices
9§ Waler Tresimonl Chemicals
59 Sales Tax on Commodities (28]
60 livsurance and Property Tax |30
61 Comparale GRA[31]
62 Tolal Operaling Expenses
AVERAGE BUSBAR COST (32}
63 Total Annual Cosis
64 Fixed Operaling Cost (S000)
85  Fixed Qparaling Cas! ($/kW-yr) {33)
66 Fixed Operallng Cosl ($/TAWh)
67 Tolal Variable Operaling Cost (3000)
68 Tolal Variable Operaling Cosls (S/MWR) [34)
69 Fuel Cost {§/MWh)
70 Won-Fuel Vanable Operaling Cosls ($Yh}
74 AVG. OPERATING COST {unlh COZ) {$Wih)
75 AVG. GPERATING COST {wilhoul CO2) (§44Wh)

Arnerican Municipal Power Generating Station

Attachment 2
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Projected Operating Costs of AMPGS Plant Page 1 of 4
Base Case
) 2014 0 206 2017 2018 010 20m w2 am

v87 ] 987 987 a87 067 97 487 o8 a1
85.0% 85 0% 85.0% 85.0% 45.0% 85.0% 05.0% 5.0% 85.0% 85.0%
86.0% 88.0% 86.0% 86.0% 06.0% 86.0% 88.0% BB.0% 85.0% B 0%
7,349 7249 7248 7.349 7,340 7308 7,200 7,349 7340 7349
£.950 £.99 8.990 8,990 8,990 B.990 5.3%0 5,990 8990 8990
66,069 §6.069 §6.069 06,069 55,069 66.069 66.089 5,069 66,062 66,069
12,098 12096 12,095 £2.09 12,09 12,096 12,09 12096 12086 12,096
2731 2731 2731 2,731 2731 2131 2,731 213 2731 273
3276 3276 3,276 3.276 3278 3276 3278 3276 3276 3276
00628 02628 20628 005628 00628 0.2 00620 0.620 0 UB2D 0.062
4955 4355 4,995 4,955 4955 4985 4055 4.955 4,955 4955
1102 7102 7,102 7102 .10 7102 7,102 702 7102 7,102
5,306 5 365 5,386 5,366 5,386 5,346 5,385 5,386 5366 5.386
10 11 110 10 1o i 110 Ho 110 10
w W 352 332 332 m 332 W 332 G
230 23 20 230 230 230 230 230 230 230
$54.65 56.29 57.98 §6.72 #1.51 7335 8525 5721 0923 1130
s2.08 21§ 223 23 2.9 248 256 266 274 248
$235 242 248 256 264 a7 240 2.89 291 306
§300 315 k23 a0 33 5 a3 02 370 38
$1.265 1,283 1228 1403 1503 1.548 1,586 1535 1677 1738
$1,209 1,303 1,197 1516 1641 1772 1906 204 2138 223
§1.263 1367 1,459 1,555 1657 1,766 1883 2007 2341 2284
52,401 2250 2409 2581 2,765 2962 3472 3307 3639 3,846
$3.38 5.9 708 .06 114 13,29 15,61 13.94 16,27 1452
$0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 000 9.00
40240 537z 18853 G3OBY  MSTSTG  A730NS  I7B206 i8I5S 1B90SE 14470
$6,692 55 891 5.007 611 5532 § 761 8097 7242 7 485 7756
s 0 0 0 v 0 0 0 b 0

§ ¢ 1 0 i 0 [ [ a [
$18.244 15,505 15.95¢ 16,320 6,698 7,00 7,473 17575 16,286 14,706
3573 585 600 g1 628 B4 657 372 587 m
$16.047 6416 16,793 (7.179 17,575 17,979 18,392 18815 19,268 19,691
$39,084 32507 39,347 34,113 34,899 36,701 36.522 17,352 38271 39,100
$13118 3420 13,728 14,044 10,67 14,695 15,36 15,382 15735 16,007
39,198 4410 0525 v 847 10,074 0,306 10,543 10,785 11,033 i1 280
$22.316 2830 23354 21829 24,441 25,004 25579 26.167 % 760 2,384
$6.217 £.360 §.579 5,964 7,445 7669 7.858 8,100 4308 8591
§2.429 2617 2,806 3044 3295 3559 3,820 4,105 4203 4488
§2,965 3162 3374 3.597 3,831 4083 4,54 4542 4950 5474
52,025 2 165 2324 2487 2664 2,854 3,056 3213 3506 3.75¢
£26.006 36.668 50,266 64,359 74,138 3,356 96,605 oM 101351 103,353
597 643 51175 85.368 80.4¢1 96373 MZSH 1S7E3 NS 122408 125980
3 0 0 0 0 b 0 0 ¢ 0
$1.661 169 1138 1178 1818 1864 1.902 1941 1992 2038
533901 34680 35478 6,204 129 37.983 36,856 3,750 40.664 41,690
53,809 3.496 3986 5,078 4,171 4.267 4,366 4,466 4 569 4674
(51.041) {1.034) 1.058) {1.082) {1,107) {1.133) {3.159) (1.185) {1.212) {1.260)
($70) (72) 173) {75) {77 {79 (80) (84 (84) (88)
$12,865 12957 13.255 13,550 1871 14,190 w51 14,851 i5 192 i5,5¢1
$663 668 584 80 7i6 1% 749 766 754 a0
§3910 4081 8173 4718 4315 a4t 2,516 6620 4728 4,835
(B42441)  (3eNT)  Qeed16)  eBa3n)  (46082)  (4TSEZ)  (4BAMS)  (40764)  (S0909)  (52.080)
{31.040) {1.054) 1.089) (1.114) {1.120) {1.165) 1.192) {1.220) (1.248) 1.276)
$10.406 10645 10.890 1,140 11.307 1,652 1,927 12200 12.462 12,769
5 0 0 D 0 0 9 0 0 0

50 0 0 8 9 0 0 0 o 0

50 0 0 b 0 0 0 0 0 0
$5.52 5520 5.520 5520 5520 5520 5,520 552 5,520 5,520
3407 509 520 532 5dd 557 570 563 596 610
SP60042  UBCHSR  MGAGY 326410 J4GA0Y 32508 MUY DWIGS  dDASET 41868
$264.062 286588 WSAET 328810 40801 ATRSUE B0 93685 404541 415880
537,801 38,626 39387 4,365 40963 a7 2612 43,465 44337 25,290
$38.38 30.13 191 4069 4150 4233 437 44.04 a4 92 a5.83
$5.15 5.26 5.3 5.47 550 568 580 591 5.0 615
$26361 45862 P6S780 286645 308538 30820 30395 350220 360204 370538
$30.88 33.47 5.6 38.00 4198 4501 4622 47.65 49.01 5043
52108 2172 037 2305 275 2446 25.20 26.95 2.74 27.55
£.80 11,75 1279 15.05 18.24 2055 21.12 21.69 227 2288
$36.04 3872 4152 4,47 475 5070 5242 5357 5505 56.59
43277 3371 3468 35,73 %79 78 3895 40.10 125 a2 46
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Projected Operating Costs of AMPGS Plant Page 2 of 4
Base Case
___ Descripllon 2023 024 028 2025 2027 2028 2029 2030 2031 03
PERFORMANCE
Capatily (i) |2] 987 987 a8 987 87 1.1 87 087 ngy 987
Capactly Faclor (% 85.0% 85.0% 85.0% 15.0% 285.0% 85.0% 85.0% 85.0% $5.0% 85.0%
Avatlabilly (%) 13) 88.0% 88.0% 80.0% 88.0% 88.0% #8.0% a8.0% 88.0% 88.0% 60.0%
Energy Genaralion (GWh) [4] 7,348 7.349 7348 7340 7,349 7.349 7.340 7349 7,349 7348
et Planl Heal Rale (Bivtk\h) [5) 8.9%0 5,980 8,990 8,480 8,990 8.990 8.990 8,980 8,990 8.990
Tolal Coal Consumption (BBlu) |63 46.063 66,069 66,068 66.069 68,069 66,069 66,069 (6,069 6,069 66,069
Healing Yalue of Caal (Bluilu) 12.095 12.046 12,096 12,095 12,096 12,096 12,096 12095 12,096 12,006
Cual Consuraption (Tons x 10°} (6] 273 273 213 2,731 2,721 273 270 2731 274 21
Tolal MO, Allgwances Purchased (Tens) |7) 3276 3.216 3276 3.276 3218 1276 3,216 3276 3.216 3.216
Mercury Allowances Purchased (Tons) [8] 00628 0.0628 0.0628 0.0628 N 0628 0.0628 0.0628 0.0628 00628 00628
S0, Miowances Purchased (Tons) [9) 4,955 4956 4,955 4,955 4,855 4,056 4.955 4,955 4,555 4.955
GO, Aliowances Purchased (Tons x %07) $10) 7.102 7,102 1,962 7102 7102 1ap2 7.z 7102 7402 7102
Urea - SCR Consumplion Rate (Tons) (11] 5.386 5,306 5,386 5386 5,386 5.365 5,306 5,368 5,306 5,386
Urep Consurption (Tens x 107) [12) e 110 10 110 110 110 10 1o 110 110
Ash Pegduchian {Tons x IO"] {19 332 332 332 332 337 332 332 1z 332 33z
COMMODITY PRICES
General Inflaiion (%) [14) 230 230 230 230 230 230 230 2.30 2.30 230
Coat Commadly Prce (¥Ton) [15§ $73.04 75.85 17l 00.25 82.65 8514 6789 80.32 93.03 95,82
Caai Transportalion Price (Blended) ($/Tan) (16) 5294 3.04 315 3% 337 348 341 374 3.87 4.01
Al-In Average Coal Price Dekvered (SBiu) 33 16 3.20 335 3.45 356 3.66 377 389 4.01 413
rea Price {$Ton) |17) a8y 196 &ty 414 424 43 444 454 464 475
50, Allovancas (5/Ton) [18) $1.003 1.875 1,969 2,030 2,088 2,165 2,237 2313 2,389 2468
Mercury Allowanges (§/02) |19] §2.33 2434 2544 2.656 2775 2807 3,028 3,162 3303 3450
O, Allwances - Annual {$Ton} [20] 52,632 2,581 2764 2945 3,044 3143 3.249 3357 3468 3584
MO, Allovances - Ozone ($/Ton) (21) $4,174 4471 4,788 5128 5,209 5475 5,857 5,846 6.040 6,240
CO, Allowances ($/Ton) |22 $14 97 15.31 1569 16.07 16 46 16.86 1724 17 67 i8.09 18.54
Actvaled Carbon Costs (3/Ton) (23] $0.00 000 000 006 090 0.00 000 0.00 0.00 0.00
QPERATING EXPENSES (5000] {24}
Coal Commadily $200,572 206.590 212,787 218,171 225,146 232,519 239,494 246,678 254,079 261,701
Coal Transponalken $8.030 8.310 8601 8902 9.213 95136 9,870 10,215 10.573 10,943
Auxillary Fusl 30 0 0 0 ] 0 ¢ 0 i 0
Slan-Up Fugl $0 ] 0 0 ] 0 H 0 i} 0
Fixed Q&M
Laber $19.136 19.577 20.027 20.487 20,958 21,4414 21,934 22438 22954 23,482
Qporator GEA $719 Ti6 753 770 788 806 825 844 863 883
Other Fixed |25} 320,144 20,607 21.081 21566 22,062 22 568 23,068 235619 24,163 24,718
Fxad QOEM $30.999 40.920 41,861 42 823 43,808 24,816 45,847 45,901 47,980 49,083
Varable Q&M
Majer Mainlenance/Capilal Expenses [26} $16.467 16,846 17,234 17,630 8036 18,450 18875 19.309 19,753 20,207
Olher Variabla [27] $11.547 11.812 12,084 12 362 12,646 12,937 13.235 13,539 13,850 14,169
Vanable Q&b $26.014 28.658 29.318 29,992 30.642 31,287 32110 32.868 32,603 34,376
Emissions Allowances
S0, Ennssions Allowances $8,935 9,207 9,755 10.057 10,385 10,730 11,085 11,460 11,837 12,235
Mercury Emissions Afllowances $4,682 4.88% 5,100 5335 5.574 5818 6,062 6,352 £.634 6929
MOy Emissions Allowances - Annual $5.623 5993 6,390 6811 7038 7.269 1.5%4 7,763 8019 B.287
NO, Emvssions Allowances - Ozong $4.022 4,308 4,613 4,842 5.106 5215 5,450 5632 5820 6,013
COy Emissions Allowances $106,328 108,774 111,458 114,115 116.930 119,718 122,471 125,482 128,483 131,852
Emissions Alloviances $120.500 133.261 132,325 141,260 145,033 148,810 152,602 156,650 160,793 165,116
Aclivated Carbon 0 0 i} 0 o o 0 0 i 0
Uroa - SCR 32,085 2133 2182 2,232 2283 2336 2,389 2444 2,501 2,558
Powerspan
Urea Cost (1Y) $42.556 43535 44,537 45,561 46,609 47681 48,717 49800 51,047 52,221
Wasie Disposat Cosi ($/'V7) $4,781 4.891 5.004 5119 5236 5357 5,480 5,608 5735 5.867
Buxthary Power ($/Yr) ($1.260 {1.208) {1.328) 11.958) (1.300) (1.422) (3.454) (1.4B8) (1.522) (1.557)
Renewals, Replacenients & Mainlzaance ($88) (90) (92) (94) (36} (99) {w01) {t03) {108} (108)
Other Operaling Costs $15,609 15,265 16,619 7021 17,413 17,813 18,223 18,642 19.071 19,510
Labor $820 838 858 878 098 19 940 962 984 1.006
Transportation $4.048 5.060 5.176 5,295 5,417 5.541 5,668 5798 5933 6069
Solid Fertilizer Gredit ($53.217) {54,503) (55.756) {57.039; (56.351) {59.693) {61,066} (62470) {63.907) {65.377)
Liquid Fertilizer Credi ($1.306) [+.338) {1.368) (1,308} {1.430) (1,463) {1.497) (1531) £1,566) {1,50%)
Powerspan (28] §13,063 13.363 13.670 11,885 14,306 14 835 14,972 15,318 15,669 16,029
Maintenance Parls and Services 30 0 0 0 o 0 0 1 0 0
Waler Trealment Chemicals 30 ¢ o 0 0 )] 0 1] 0 0
Sales Tax on Commodilies [29) 30 0 ¢ 0 0 0 0 0 0 0
Insuiance and Property Tax [30] 35520 5520 5.520 5,520 5,520 5520 5.520 5520 5,520 5,520
Corporale G&A [31) $624 638 653 568 683 699 715 132 748 766
Telal Operaling Expenses 3427497 439,393 451,917 164,553 477,215 490,259 503,519 £17.355 531,468 548,092
AVERAGE BUSBAR COST [32)
Tolal Annual Cosls $427.497 439,393 451,917 464,553 477,275 490,259 503,519 517.355 531.466 546,002
Fixed Oparaling Cos! ($000) $46,143 47078 48,034 49,011 Se612 51,035 52,082 §3.153 54,248 55,369
Fired Operaling Cost {SkW-yr) [33) $46.75 4770 48.67 49.66 5067 5.71 5277 51.85 54.96 56.10
Fixad Oparating Cost {$/Mwh) 3628 6.41 6.54 G.67 6.81 894 1.08 1.23 7.38 7.53
Tolsl Yariable Operalmg Cosl {$000) $361.354 382,315 403,883 415,542 427283 439.224 451,437 454,202 477,218 490,724
Tolal Vaiiable Operaling Cosls ($/A1Wh) |34) §51.09 53.38 54 95 56.54 58 14 50.76 6143 63.16 64.93 66.77
Fuel Cost (SIWh) $20.38 26.24 3.4z 3103 3197 32.94 3593 3496 36.01 A0
on-Fuel Variabte Operatng Gosls (SMWh) §23.61 24 14 24 83 2551 26 17 26.83 27.50 26.21 2.9 29.67
AVG. OPERATING COST (walh CO2) (SMwWh) $58.17 59.79 £1.49 6321 64.94 66.71 68.51 7040 72.32 .31
AVG, OPERATING COST (withoul CO2) ($64Wh} $43 70 44.09 4533 47.68 49.03 50.42 51.85 5332 3483 56.38
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Aftachment 2
American Municipal Power Generating Station Page J of 4
Projected Operating Costs of AMPGS Plant
Base Case

(1
i2]
(3]

4]
15]

(6]

(8]
&)
(10]
(1

[12)

Assumed commercial operalion date of January 1, 2013.
Assumed net dependable capacity under normal eperating condilions, including allowance for long-term degradation.

Based on estimales provided hy R. W. Beck for expecled average annual maximum availability level. Includes provision for
hoth forced and scheduled outages.

Assumes Project is base-loaded and cperated at {ult load whenever the planl is available,

Net ptant heat rate assumed to average 8,990 BlufkWh, based on the estimales provided by the EPC Contractors in their
proposals for a supercritical boiler design, including an annual allowance for plant degradation.

Annual fuel consumption al the projected annual capacity factors and heal rates, assuming a higher heating value of the coal
of 12,096 Blultb

NO: allowances Ihal the Projec! is projected to purchase hased on an assumed emissions rate of 0.67 lbs/MMBlu.
Mercury allowances that the Project is projected to purchase basec on an assumed emissions rate of 1.90x10-0 Ibs/MMBtu.
S0z allowances that the Project is projected to purchase based on an assumed emissions rale of 0.15 lbs/MMBlu,
CO:z allowances thal he Project is projecled to purchase based an an assumed emissions rate of 215 1bs/MMBtu.

Annual quantity of urea required for operation of the SCR al the indicated capacity factors assuming an uncentrolled emission
rate of 0.25 Ins/MMBtu and a conlrolled rale of 0.07 IbsMMBlu and 2.12 percenl sulfur in the fuel blend.

Annual quantily of urea required for operation of lhe Powerspan Scrubber al the incicated capacily factors assuming 2.12
percent sulfur in the fuel blend.

Annual guantity of boliom ash and lly ash produced, based on ar ash contenl of the coal of 10.52 percent.
Based an projections prepared by Blue Chip Economic indicalors.

OB price of coal as projecled by AMP-Ohio’s fuel consultant for the design coal blend for the AMPGS.
Based on estimales provided by AMP-Ohia’s fuef consultant and the design coal bend for the AMPGS
Based on an assumed urea price in 2007 of $270 per lon, escalated at the general rate of infiation thereafter.

SO allowance costs assumed lo be $1,094 per ton in 2006. Projections of allowance cosls are based on EPA estimales and
RW, Beck's proprietary model.

Based on the mercury allowance costs reflected in Table 6 of this Reporl..
Based on the NO, annual allowance cosls reflected in Table 6 of this Reporl.
Based on the NO; ozane season allowance casls reflecied in Table 6 of this Reporl.

A carbon ta is assumed to begin during the period 2012 lo 2018 wilh a 28.6 percent prababilily of occurrence in 2012,
increasing 1o 100 percent by 2018. Costs shown are based on the CO2 annual allowance costs reflecied in Table 6 of this
Report,

No carbon injection assumed for mercury conlrol,

0O&M expenses estimated by RW Beck 1o reflect the normal range of costs lor simitar coalfired plants, equipped with
convenlional limestone scrubber systems, with which RW. Beck is famifiar These costs are assumed 1o escalale at the
genaral rate of inflation excepl as noted.

Additional fixed operafions and mainienance expenses eslimated by R.W. Beck. Includes projecled costs for routine
prevenlative maintenance performed during outages, plant supporl equipment and lemporary labor, vehicle maintenance,
slruciure and grounds maintenance and derand-relaled hackfeed eleciric charges.

R:\0rlando\003834 AMP-Ohio}02-01633-01000-0F ?»ewicé‘\Dala-f;\naiyii'éal-\i‘b[lé Jan Updrur\fiidl‘O_h]oI'n oforma ,;«‘.Vséﬁlﬁplfd;l_.‘-; (_Remrf: doc
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133]
[34]

Attachment 2
American Municipal Power Generating Station Page 4 of 4
Projected Operating Costs of AMPGS Plant
Base Case

Maintenance expenditures as estimaied by R.W. Beck. Includes projected costs and capitalized expenditures for scheduled
major overhauls hat require an exlended oulage.

Additional variable operations and maintenance expenses, esiimaled by RW. Beck. Includes projected costs for routine
schedulec maintenance parformed during oulages, raw and process water, sewage expenses, wasle disposal, chemicals and
gases, consumable materials and supplies and energy-relaled backfeed electric charges.

Powerspan variable costs include urea, ash disposal, adjustments for auxiliary power consumption and sleam consumplion,
adjustments for makeup water, cooling waler, equipmenl air, natural gas, maintenance, labor and other fertilizer plant
operating costs. Also induded are cosls for mercury gisposal, ammonium sulfate ransporiation and fedilizer revenues
associzled with the operation of Powerspan. These cosls are assumed o escalale al the general rale of inflation excepl as
noted.

Based on a sales rate of 0.0 percerd applied to all Project eguipment and malerials which are tax exernpl, coal commodily,
auxiliary fuel, urea, ammania, carbon and water treatment chemicat costs.

Based on $0.10 per $100 of the estimated gross plant value to be insured. Properly taxes are currently estimated o be the
same as insurance cosls per year, Property laxes are estimated based on 0.10 percent of gross plani investment.

Basad on estimale provided by AMP Ohio, escalated thereafter by the general rate of inflation.
Excludes costs associaled with debt service.
Fixed Operating Costs include labor, olher fixed expenses, insurance, property taxes and general and administralive ¢osts.

Variable Operafing Costs include coal, coal iransportation, auxiliary fuel, emissions allowances, activated carbon, ash
disposal, Powerspan, ammonia, waier frealment chemicals, and other variable expenses.

R0rlando\003834 AMP-Onig\02-01633-01000-0F Service\Dala-Analylical2008 Jan Update\AMP Ohio Proforma Assumplions (Repor) doc
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Dascription

BEVENUES:

Parlicipant Ravatigs 1]
nterasl Earnings {2)
Shorl-term (dMarket) Soles (3]
Ollva Pruject Revenues
Transfers fram REC Fund (4}
Olhas Recaiple

Toiat Roveniws [5)

~N oM oB oW =

QPERAT(NG EXPEMSES [6):
Fixad Operaling Cosls:

8 Fixed Q&M

9 Insurance & Propery Taxes [7]

10 Tiangrmisson Cosis |8

11 AMP.Ohio ARG Cosls [7)]

17 Bank and Trusten Feas [71

13 Other Diregl Praject Costs

14 Fed Operaiing Costs

Vorinble Qporallag Cosls-
15 FunlCosts
16 50, Emissions Cosls
17 NO, Envesions Casls
15 i{Hg Erussions Costs
19 CO, Emissions Casls
20 Vamable Q8M
21 Geoss Urea and Mowvarspan Costs
22 Faililizer Credils |97
23 Variable Operating Cosis

Ruplacesuant Povoar [10§:
24 Gapacily Purchasos
25 Energy Purchases
26 Transnussion Casls
27 Tuoa) Reptacemont Powe Purchasos

28 Ttal Oporating Expensos

79 Nl Revenwes [11)

30 Ooposi to Waorking Capilal Reserve Account [12

DEBT SERVICE:
31 Pancipal
32 Interest
33 Fotal ol Serwico [13]

30 Other Dabl Payments

a5 Tolaf Dehl Service Roqrurainent

RESERVE AND CONTINGENGY FUND
[Deposits 1o R&C Sub Accounts);

36 Overhuul Accaunt

37  Renswal and Replacemant Accounl [14]

38 Caplsl tiprovemenis Account

39 Rale Slabilization Accounl

40 Enwronmanial Impravement Accolnl

41 Olhgr

42 Total R&C Fund

Avsilable Tor Translar (o Ganeral Account
Wel Rovenues Avallable for Transler 1o General
43 Account [i5]
Amunts Available from R&C Fund 1o Translar
44 o General Account [16]

45 Total Revenue Requirements [17}
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Projected Opsrating Resuits - Base Case Page 1ol 5
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

SZIQG8Y 5475426 5491328 512,466 5536 145 S56R451  SS67 787 S670.1/5 OO0 GY  S6UI K7
61t 7,220 8.6 6,856 6.830 5,807 B.787 5,812 6.635 B.467
5010 31.835 3080 34,495 36,154 37,680 38 188 39,403 40172 40,986

0 ] a [ 0 0 '} 0 &} n

o 1,867 6,287 5979 5,663 5,340 2.008 4071 4326 %972

u 0 0 0 0 U o 0 4 [{
5221803 §65i6,348  $537.011 $550095  BO83.YO2 5606277 SG16.071  S629.950 $4d1.693 5653417
$15 932 §372 597 §33,307 $34.114 $34 B9R $35 701 £37,362 $38,221 539,100
3,265 6,530 6550 6.530 6.530 6530 6.530 5530 6,530
1,837 3,758 3.846 3834 4.025 4,117 4,300 4 408 4,509
500 512 523 535 548 560 86 “00 Gt

126 128 121 134 137 140 W7 150 153

_ U ] ] 0 0 Q 0 0 0 0
$21.659 543,625 544076 545,246 S46,137 847,038 SA7 980 548,93 540,908 $50.906
ST7ARR  S160.613  $164.431 Sih9,305  SITAG08  BI77F0 S185.203  S1Y0./84  $196.664 202488
3108 8,362 5.581 6.957 74148 7 566 7,859 5,102 8310 8,597
2,198 5.331 5605 6,083 6.408 5.938 7ati 74914 8,454 9,029
1215 2.517 2.806 3,044 3,205 3.559 1428 4105 1,293 4.088
12.003 36852 50,285 64,348 79121 04,392 05,664 89,008 101,352 103,838
4,509 9,490 9,826 9847 10,074 0,308 10,543 16,785 11,033 14,287
27,774 G025 RS2 69 469 80837 62.236 63668 5,132 §6.5:30 6,163
(21,741) (44,481) {45,504) 146,561} 142.622) (#8.717) 149,837} 150.984) {32.156) (53,256)
5106223 $232,530  S2R2.051 $272.693  $284.157  S3IIE266  $325338  S33NBH6  FIMAMT0 $354,520
S0 50 50 50 50 50 50 50 S 50

] 22266 23077 23,957 25,200 26,675 26,3123 27 581 28,770 29,395

0 0 o 0 Q 0 u 0 i [

&0 822,266 823077 §23,957 $25.200 S26675 576,213 S27.681 S2RTTE 579 395
5128582 $208,330  §319.505 $391,796  $365.494  $38987B  $309,631  S411,471  $423,154  $434,630
S98,271  S218.0i8  SZIR 107 $218199  S218288  S21BA00  SZULAAD  S2IKA90  S2IBSIB S2iB.547
$546 $1 243 §1 331 $1,424 $1.523 $1,R24 $1,665 ARAT] 31,763 IR

50 $28.514 $29.642 $31,408 £32.038 $34,544 $36,239 $38.014 839,877 541.833

- 84,259 166,519 167 126 165,665 164,131 162,520 150,830 155,055 157,192 155,236
584,269 197 088 $1Q7 068 $197,069 5197 08 $197.088 5197,068 $197 058 S197.06R $197.060
0 o [} Q lu] 0 1] 0 Q 0
504,258 $197.068  $197 068 S197,068  S197.068  $197.088  S197,068  S197.068 187,088 5197.068
sn 50 S0 50 il <0 50 S0 S0 S0

%426 19,707 19 707 19.707 19.707 19,707 19 a7 19,707 19,707 19,707

[+ a o 0 1] 0 0 0 Q 1]

o 1] [ D] o 1] 4 o ] 4]

4 0 0 0 0 0 a ] 0 [}

[ 0 0 0 [ 0 0 0 0 [

58.420 §19,707 $19.707 $19.707 519,707 $19,707 $19.707 $19,707 510,707 $19,707
50 S0 30 S0 $0 S £0 30 Su 50
$1.467 56,207 §5.879 $5.563 55,340 $6,009 54.671 54,325 $3.072 $3,610
£221.803 $516.348 $537.611 $559,895 $583,792 608,277 $618.071 $629.960 $641.693 5653417

A3
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Projected Operating Results - Base Case FPage 2 ol 5
Description 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
AVERAGE PROJECT COSTS [with COu;
Nel Cosls o Parlicipants [18) 5000 $210.683 $475.426 $491.328 £512.466 SHA5, 145 5558151 $56¢,787 578,175 $500,361 S601.597
- Mel Frag Costs SU00 563,760 242,887 $239 246 $239 873 §240,988 £247,795 242 449 §244,319 $245,801 £247,068
- M2t Non-Fuel Yanable Costs SGR0 §20.455 572,926 587.620 5103 198 E119.649 $136.379 §140.135 $144.062 $1l7.916 $i52,041
Fue! Costs sonn STV 468 §159,613 £164,431 £109 385 $174,508 S179.776 §185,203 $100.704 $196,554 5202 488
Net Capanty AW 480.n a6 D 950.0 960 ¢ 90N 9600 960.0 960.0 960.0 9B60.G
Gross Energy GWh 3.674.6 7.349.2 7.340.2 7.349.2 7,349.2 7.348.2 7.49.2 73182 7.349.2 7.349.2
Plus., Roplacement Enargy Purchases {19] GWh a.0 3020 3030 303.0 303.0 303.0 303.0 103.0 o 3030
Less. Surplus Energy Sales |20 GWn 1100.5) {504.0) {504.0 (504 0) (504.0) (504.0) (504.0) {504 0) (504.0) {504.0)
Nel Energy GWh 35741 7,1482 7.148.2 7.148.2 71482 7.148.2 71482 7.948.2 7.148.2 7 Mgz
Capacity Factor oh 85.0% 85.0% 85.0% 850% 80.0% 85 0% 85.0% 45.0% B5.0% 85.0%
Not Fixed Costs SKW-mo i8.01 2108 201 2082 20.92 2103 2108 2121 21.34 2145
Net Mon-Fuel Vanable Cosis Siwh B.24 16.20 1226 1444 16.74 1800 1960 20.15 20.68 .27
ot Fuof Costs StV 2108 2172 22,37 2305 2275 24,46 25 20 25.96 26 74 27.50
Avarege Casts lo Parlicipanis [21] S £B.95 66 51 G873 71.69 74 86 7813 7943 8i 02 B2.59 84,18
AVERAGE PROJECT COSTS iw/e CO):
Average Cosis o Pacticaants [22) AW 55.5¢ 6135 6170 62 89 B53.80 G4 92 65.91 6717 BB.41 69.62
Average Poslage Stamp Rate [23] 000 SZI0,683  S4v5426 499,328 5512466 $535,145  $558,451 §567,787  5679,i75  §580.381 $601.597
GWh 3.574 1 79487 71482 7.148.2 71482 7.148.2 71482 71482 ¥.148.2 7.148.2
SIS 58.95 66.51 8873 7169 7486 R 12 943 8107 82 59 B4 16
POR Mode! Version 21_Base Case xls An3



________ __Description
REMENUES:

1 Participant Revenues |1)

2 dnlsrest Eangs |24

2 Shopeim (ldarkel) Sales [3)

4 Olher Project Revenyes

5 Translers (rem R&C Fund [4]

& Otho Recepls

7 Totol Revaitiss {5}

OPERATING EXPENSES (6],
Fized Operaling Costs:

8 Fixec O8M

9 Insurance & Properly Taxes (7|
it Transowssion Costs [8)
1 AMP Qo ARG Cosls [7]

12 Bank and Trustee Fees [¢]

i3 Olher Drecl Project Custs

W Fixed Qparaling Costs

Varlable Oporating Gosts®
15 Fugl Custs
16 50, Gonssions Costs
17 NO, Emissions Gosls
18 Hg Ennssions Cosla
19 GO, Eniissians Gosts
20 Vaiable Q&M
21 Gioss Uiea and Poverspan Cosly
22 Fenilizer Credils (9]
3 Variahie Oporating Costs

i

Roplacoment Power [10]
24 Capacty Purchasas
25 Enargy Puichases
26 Transmusswon Costs
27 Total Replacomen! Pojwwr Purchases

28 Talal Qpoeating Expenses

28 Net Ravenues [11]

30 Deposil lo Working Gapnal Reserve Account |12}

DEBY SERVICE;
31 Pnropal
32 Inlerast

22

3 Totat Dent Service (13

[

4 Qilhar Debi Paymeanls

35 Total Dabi Service Raquwgmeant

RESERYE AND CONTINGENCY, FUND,
(Reposits to REC Sub. Accounts):

36 Qverhaul Accounl

37 Renawal ang Replacomanl Arcounl [14]

38 Capilat Improvaments Account

39 Rale Siabilizalion Account

40 Environmenial Implovemanl Accaunl

41 Olho

42 Tolal REC Fund

Available far Transfer 1o General Account
Nel Revenuas Avalable lor Translar 1o Genmal
43 Account [15}
Amounis Avalable from R&EC Fund Lo ransio
44 o General Accounl {16G)

45 Tolal Revenue Requirgments {17]

POR Mada) Version 21_Base Casa xs
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Projected Operating Results - Base Case Page 305
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Description 2023 2024 2025 20206 2027 2628 2029 2030 2031 2032
AVERAGE PROJECT COSTS (with COu);

Mat Gosls Lo Parlicipanis [18] 000 5612.885 S626,333 $632. 767 5650190 5663.207 §676.408 3690,05¢ 704 061 S418.415 373355

- Mat Fixed Cosis 000 $248.106 $249.830 7251,138 B252.261 5254.004 5255763 5257442 $259,185 $260,951 5263,6i59

Mot Mon-Mye! vanable Cosle S000 §91606.277 $160,603 £165.242 168,856 Si74.284 £978.G80 $i83,246 5$188,002 $192.813 $197 822

- Fual Gosls S000 $208.802  S214,900  $221,388  $228073  $234950  £242.055  §249.364 256,804 $264,852  $272.644

Mel Canaclty WY 9500 960.0 960.0 960.0 4950.0 8600 960.0 960.0 960.0 960.0
Gross Energy Gwh 1,349.2 7,349.2 7.349.7 7.349.2 T 349.2 7.349.2 7,349.2 7.349.2 7.349.2 7.310.2
Plisg: Raplacemenl Energy Purchases [19] Gviy 3030 303.0 303.0 303.0 W30 303.0 anz.o 30 a63.0 302.0
Less Surplus Encrgy Sales  (20] GWh £504.01 (50u4.0) (504.0) (504.0} (504.0% (504 0) (504 .0) {504.0} 1504.0} {504.0}
Net Energy GWh 7.118.2 7.1418.2 7.048.2 71482 7.148.2 7.148.2 71482 7.148.2 7.148.2 7.148.2
Canacily Faclar kS 85.0% 45.0% B3.0% 40.0% 85.0% 85.0% 25.0% 85.0%, 80.0% 85.0%
Mot Fizad Costs MRW.rr0 21 54 21.69 21.80 21.00 22.05 22,20 22.35 22.50 22,85 2283

Nl Mon-Fuirl Verable Costs Sadwn 21.86 2247 2312 23.78 24.38 2500 25.64 26.30 26.97 2767

Mot Fuot Custs Sadvn 28.38 29.24 2 31.63 3197 32.94 3393 34.96 36.01 3790
Avarage COSIs v Parcipanis [21) Sadwii 8545 87 48 89.22 90 96 92.78 94.64 96.54 98.50 100.50 102,82

AVERAGE PROJECT COSTS (wio COL):

Avorage COSIS (0 Padicipants {22} SAdh 10,08 72.26 7363 7499 76.43 77.90 7940 §0.94 82,53 8121

61 Average Postage Stamp Rate (23] 5000 S612.986  $626,333  S637.767  SG50.190  $B63.207  SGY698  S600052  $704.081  SY18.415  $733.55
GWh 7482 7,148.2 7 148.2 71482 Y402 7.148.2 7.148.2 7.148.2 7.148.2 71482

Sadvn 80,75 87.48% 89.22 90 96 a2 TR 94 .6 96.54 9850 100.50 102.62
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Faolnotes

[1) Participart Revenues are equal lo Total Revenus Requiramenls {line 7) less viher revenues (lines 2 - 6).

(2] Projecied interest earnings on unexpended amounts in {i) the General Fund, R&C Fund and Debl Service Fund basad on inierest earnings rate of 3,75%,
{ii} the Reserve Fund hased on interest earmngs rale of 5.25%.

(3] Estimated shori-term markel sales of energy from AMPGS which is expecied to be in excess o the energy required under the Power Sales Cenlracts with
the Participants.

[4] Esfimated amounls avaitable in the R&C Fund remaining from {he prior yea afler expenditures for ranewals and replacementls to AMPGS

[5) Equal lo Total Revenue Requirements (Line 45).

[6] Uniess olherwise noled, based on projeclions as set forlh m the Qperating Cosl projeclions for the Base Case (See Allachmenl 2).

{7] Estimate based on information provided by AMP-Ohio.

i8] Transmission cosls include the projected cosl of PJM congeshion costs and marginal losses cests incurred 1o deliver AMPGS power to the delivery peint
{PIMMISO border) Estimaied al $0.50A4Wh in 2013 and escalated by infation therealter.

{9 Esfimated credils from sales of lerierizer produced by the Powerspan scrubber

| 10] Estimaled cosl of replacemenl powel purchased from the short-term energy market fo replace AMPGS during scheduled and forced oulages

[11) Equal to Tolal Revenues (line 7) less Tola! Operating Esxpenses (line 28)

[12] Deposil to Working Capital Reserve Accounl equal ta 5% of the tolal menthly Operaling Expenses.

[13] Eslimaled debi service on Bonds projected to be issued to finance the lolal cost of consfruction of the AMPGS Project. Assumes interest rates of 3.75% on
variable-rale bonds and 5.25% on fixed-rale bonds and (hai 20% ol the bonds would be variable-rate bonds and 80% woutd be lixed-rale bonds  Assumes
level debl service paymenls over the 40-year period 2014 - 2053.

{14] Deposit fo Renewal & Replacemenl Accounl equal lo lhe greater of 10% of Debt Service or lhe eslimated renewals & replacemenls for such year.

|15| Equal to Line 29 minus Line 30 minus Ling 35 minus Line 42.

{16] Ameunt avallable in the R&C Fund estimaied to be remaining al lhe end of the year afler expenditures lor renewals and replacments to AMPGS.

{17] Equal to the sum of Line 28, Ling 30, Line 35, and Line 42,

{18] From Line 1.

[19] The quanlity of replacement power purchased from the shori-lerm energy markel to replace AMPGS during scheduied and forced oulages

[20] The quanlity of short-tlerm market energy sales lhal are expecled (o be in excess of Ihe enerqy required under the Power Sales Contracis with the
Parlicipants

[21] Average Costs to Participanls equat Line 1/ Line 54

[22}) Average Cosls to Participanls wilhout CO, equal (Line 1 - Line 18) / Line 54.

[23] Based on net Project Cost including CO, from above.

[24] Eslimated Participant sales of energy from their share of AMPGS Project which is in excess of therr lpad requiremenls and assumed fo be sold into (he
market.

[25] Eslimaled average net cost lo the Participants afler surplus energy sales.

POR iviodel Version 21_Base Casexls Fooinoles
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ATTACHMENT 4
RISK ANALYSIS ASSUMPTIONS

Risk Analysis Process

The quantitative risk analysis process consists of three basic steps:

(1) identifymg the risk wvariables to be apnalyzed (based on results from the
qualitalive risk asscssment},

(2} developing data necessary to represent the volalility, probability and range of
values for each key risk variable; and

(3) executing a custom risk analysis model to identify the range and probabilities
of the oulcomes (results) for the average annual AMPGS Project power costs
(in MWH).

The process uses R. W. Beck's SERF model of MISO and PJM vegions to forecast 50
scenarios of hourly power prices and associated monthly fuel prices,

A custom risk analysis model (“AMP-Chio Risk Model™ was developed lo project
average annual AMPGS Project power costs. The AMP-Oliio Risk Model nses the
results of 50 scenarios of power prices and fuel costs produced by the SERF model
and probability distribution functions (“"PDFs™) for selected risk variables to project
the estimated net cost ol the AMPGS Project for each year in the study perod (2013-
2032).

The AMP-Clio Risk Model develops 1,000 simulations of the AMPGS Project power
costs hased on the defined PDFs, fixed costs mputs and results from the fuel and
market price scenarios (e, application of Monte Carlo sampling t(echnigque).
Resulting PDFs and confidence mtervals of AMPGS Project power costs were
developed from the 1,000 simulations.

Assumptions and Development of Risk Variables

The assumptions with regard Lo the risk variables are discussed below.

One of the first steps in the gquantitative analysis includes (1) preparing market data
mputs (such as gas prices and coal prices). envirenmental cost inputs and inpuls on
future generation costs by type of plant (including capital costs, operating costs, ete.):
(ii) selecting the variables that could impacl power supply decisions (“risk”™ variables}.
and (111) preparing probability distribution functions (PDEs) that describe the
uncertainty of each risk variable.

RAGr o383 AMP.OLiA2.01632-31000.0F Service'Wark Productsidan 2008 UpdimeiAuachment 4.doc -



ATTACHMENT 4

The quantitative risk analysis should take mto consideration the risks that have been
identified under qualitative risk analysis that could have a subsiantial impact en future
power costs for each alternative. These risk variables include the following;

B Price Risks
v (Coal price volatility
@ Market price volatility (effects surplhus energy sales)
*  Fertilizer price volatilily (revenues from Powerspan scrubber)

[ ] Construction Cost Risks
= |pcreases in costs
® Delays in on-line date

w  Interest Rate Risks
* Shorl-term variable rate volatility
*  Long-term fixed rates fluctuations

] Environmental Cost Risks
= SO, and NO, allowance costs
= (0 and Mercury emission costs

Risk Variables Developed from Regional Market Model

The volatility in coal prices and market prices are captured by the 50 scenarios
produced by the R. W. Beck SERF model. Figure 4-1 shows the results of the 50
scenarios for the projected AMPGS coal prices. Figure 4-2 shows the 50 scenarios {or
the projected market prices which were used in developing the replacement power
costs under the Basc Case. The bold lines in graphs included in Figures 4-1 and 4-2
represent the expected valve (or mean vafue) and the 5 percent and 95 percent
confidence estimates.

2 R.W. Beck RAGHandat 001814 AMP-Oho2-01 633010000 F Servieet Work Productsilan 2008 Update\attachimenst 4.doe



RISK ANALYSIS ASSUMPTIONS

AMPGS Coal Prices ($/MMBtu)
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Figure 4-1 - Range of Projected Coal Prices ($/MMBtu)
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ATTACHMENT 4

The projecied CO, allowance prices ($/ton) were developed by the SERF Model.
Under the Base Case, a carbon tax of $5/ton to $15/ton (in 200658) was assumed to be
i place beginning between 2012 and 2018, The discrete probabilities for the €O,
costs under the Base Case are shown in Table 4-1 below.

Table 41
Base Case — CO; Cost Probabilities
Probability $/Ton (2006)
0% $0.00
20% $5.00
20% $7.50
20% $10.00
20% $12.50
20% $15.00
Expected $10.00

The CO; expected values for each year reflected the probability that CO» would be in
place that year with assumed probabilities of 4.3 percent in 2012, 28.6 percent m
2013, 42.9 percent in 2014, 57.1 percent in 2015, 71.4 percent in 2016, 85.7 percent in
2017, and 100 percent in 2018 and thereafter. The results of the 50 scenarios under
the Base Case are shown in Figure 4-3.

4 R.W. Beck RAOTKo 0334 AMP-Chic2 115 633-01000-01: ServieedWork Praductsilan 2008 UpdaeiAtachmen 4 doc



RISK ANALYSIS ASSUMPTIONS

CO, Cost {$/Ton) - Base Case
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Figure 4-3 - Base Case Projected Range of COz Emissions Costs {$/MWh)

Risk Variables from Powerspan Report

As discussed in Appendix D of the nitial Feasibility Study - “Powerspan Process
Techmcal Assessment and Feasibility Study”, the Powerspan process will uhitize urea
as a reagent and produce ammonium sulfate from the process. Urea (46 percent
aitrogen hy weight) and ammonium sulfate (21 percent nitrogen by weight) are two
types of fertilizers used in the United States and worldwide. The difference in prices
for these tweo commodities is an important factor in the economic wiability of the
ECO-S0; process given the high cost of urea reagent and the need to recover such
costs by the sale of the ammonium sulfate.

A probabilistic analysis was developed and discussed in the Powerspan report. These
results used in the quantitative analysis of the AMPGS Project costs.  Figure 4-4
shows the results of 50 scenarios for projected urea prices i $/ton. Figure 4-5 shows
the 50 scenarios for the projected ammonium sulfate in $/ton.

RACTando003534 AMP-Olias2-6? 6330 1000-OF ServicosWark Producistian 2008 Updmc\Atachinent 4.doc R.W.Beck 5
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Urea Cost ($/Ten)
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Figure 4-4 - Range of Projected Urea Prices ($/ton)

Ammonium Sulfate Price ($/Ton)
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Figure 4-5 - Range of Projected Ammonium Sulfate Prices ($/ton)
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RISK ANALYSIS ASSUMPTIONS

Development of Other Risk Variables

The construction cost risks were quantified by taking mto account ithe estimaled
potential vange in projecied construction costs and potential changes in the
construction schedule of AMPGS. Based on our experience related to the conslruction
and construction costs for coal plants simitar to AMPGS, we have assumed that the
total estimated construction costs reflected in the Base Case could vary by 18 percent
or -5 percenl. We have assumed that the construction schedule could be carly by 3
months are delayed by as much as 12 months. The resulling triangular probability
distributions are shown in Figure 4-6 and 4-7.

Construction Cost 2013%)

M1 Sld ey =3,

Frobability

151 Dev = 20025

23000 3,000.0 31000 32,2000 33020 34000 3,500.0

_-;i-él;;g4~5 - PDF Assumed for Construction Cosfs (2013%) ($/kW) [1]

[1] Reflects cosis fronm October 2008 through September 2013 and excludes developmental costs.

Construction Months

51 SoDev = Bh)

*dean = B2

Probability

1 Std Dev = 60

5% = 53

I 1 1 I i I ] e
8 5 S8 &0 &1 62 63 64 65 ©5 67 6 68 Y0 ™72

Figure 4-7 - PDF Assumed for Construction Schedule (months)
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As illustrated in Figures 4-8 and 4-9 below, interes{ rate volatility was modeled based
on fognormal probability distnbutions with an assumed standard deviation of 20
percent of the mean value (based on volatility in hastorical interest rates),

IDC Rate
2:‘
E
n
]
e
o
200% 3.00% 400% 5.00% B.00%
Figure 4-8 - PDF Assumed for Interest on Variable Rate Debt (%)
LT Interest Rate
!;
=
2
o 1 SHd Dev = 4.20%
5% = 3.72%
| : ; L i i
300%  400% 5.00% B.00% 7.00% 8.00% 9.00%

Figure 4-3 - PDF Assumed for Interest on Fixed Rate Debt (%)

As 1llustrated in Figures 4-10 and 4-11, volatility in allowance prices for SO, and NOx
was modeled based on lognormal probability distributions with an assumed standard
deviation of 33 percent of the mean value (based on historical volatility in allowance
prices).

8 R.W. Beck RAGHndo 03834 AM P-Olie2-01633-01000-0F ServieeWark Praductstan 2008 UpdasA tachment 4 doc
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2013 502 Allowance Price ($/ton)

=
% e 4,
2 HJ Sidlev=$1673
£ IMean = §1.265
1 Std Dew = §237
$400 $800 $1,200 $1 500 92,000 $2,400 §2,800 $3,i'ao

Figure 4-10 PDF Assumed for SOz Allowance Price ($2013/fon)

2013 NOx Allowance Price ($/ton) (F29)

Probability

1 Std Dev = §555

I i ' ]
$400 3300 $1200 §1 600 $2000  §2400 §2000  §3,200

Figure 4-11 - PDF Assumed for NOx Allowance Price ($2013/ton)

As illustrated in Figure 4-12 below, mercury emissians cost volatility was modeled
based on a lognormal probability distribution with standard deviation of 33 percent
(assumes (he same STD as other allowance prices).

R.W.Beck 9
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Mercury Emissions Costs (2013)

N [EEDE
b ean = $36 700
1 5td Dev = §25.800

5% = $21.526

Frohability

$20,000 $40,000 $30,000 $ED,000 §100,000

Figure 4-12 - PDF Assumed for Mercury Emissions Costs {$000/ton in 2013 Dollars)

Based on the PDFs and/or volatility defined for each risk variable, we have used
stochastic modeling and statistical analysis lechniques to analyze how in aggregate
these risks could impact AMP-Ohio’s projected Project power costs. The results of
the risk analysis include a projection of the potential range (with a cerlain confidence
level} and expected value of the average annual power cost for the AMPGS Project.
The resuits of these analyses are in the Report to which this is attached.
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