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Public Convenience and Necessity to Construct Flue Gas Desulfurization
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Environmental Surcharge — Case No. 2004-00426

Dear Ms. Stumbo:

Enclosed please find an original and ten (10) copies of Kentucky Utilities
Company’s Update to the 2004 SO; Compliance Strategy (“Update Strategy”)
and a presentation entitled “SO, Compliance Strategy — E.W. Brown FGD ~
Kentucky Public Service Commission Update.” These two documents were
presented by Company representatives at the March 19, 2008 meeting with the
Commission Staff and the Attorney General in the above-referenced matter; a
copy of the attendee list is attached. This information is being filed pursuant to
the direction of the Commission Staff following the meeting.

Also enclosed are an original and ten copies of a Motion for Confidential
Treatment regarding certain information provided in the Update Strategy.

Should you have any questions concerning the enclosed, please do not hesitate
to contact me.

Sincerely,
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Robert M. Conroy
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Update 1o the 2004 SOy Compliance Strategy
March-2008

Executive Summary

The purpose of this document is to update the 2004 SO, Compliance strategy including
the cost estimates of the flue gas desulfurization (“FGD” or “scrubber”) systems being
built at Kentucky Utilities Company’s (“KU’s”) Ghent and E.W. Brown stations, along
with both quantitative and qualitative explanations that support the changes in cost. A
Certificate of Public Convenience and Necessity (“CPCN”) was granted and
environmental cost recovery (“ECR”) treatment approved by the Kentucky Public
Service Commission (“Commission”) on June 20, 2005 as Project KU-21 in Case No.
2004-00426. However, since Commission approval, and despite the efforts of KU to
control capital costs, the cost estimate of the KU FGD program at the Ghent and E.W.
Brown (“Brown™) stations has increased from $658.9 million to $1,182.4 million,
primarily driven by market prices for materials, equipment and labor, a significant scope
increase for the ductwork routing of Brown units 1 and 2, and problems with the ID fans
purchased for Ghent 3, Ghent 4 and Brown 3. In addition, it has been determined that the
optimal construction schedule at Brown is one year longer than originally planned, with
an in-service date in 2010.

The changes in capital cost, combined with the changes in the forecasted prices of SO,
allowances and fuel necessitate a re-evaluation of the Companies’ 2004 least-cost SO,
compliance plan. On December 22, 2006, the Commission approved in Case No. 2006-
00493 an application for changes to the Ghent FGD CPCNs that also included an update
to the Ghent FGD projec:t1 in general and demonstrated that the addition of FGDs at
Ghent continues to be the least-cost next step in environmental compliance. In April
2007, the Commission was presented with a further program update that demonstrated
that the plan to construct an FGD on Brown Units 1, 2 and 3 continued to be economical.
The purpose of this review is to evaluate whether the continued construction of wet FGD
systems on Ghent Units 1, 3 and 4 and Brown Units 1, 2 and 3 and the simultaneous
switching of these units to high sulfur coal is the least-cost plan for continued
environmental compliance.

The scrubbing and fuel switching of the remaining units at Ghent and the construction of
an FGD system at Brown in conjunction with purchasing SO, allowances on an as-
needed basis, remains the least-cost SO, compliance plan. Though the addition of the
FGD systems does not eliminate the need to purchase SO, allowances, the installation of
environmental controls significantly reduces the need to purchase SO; allowances and is
required for continued economical compliance with the SO, emission reduction
requirements of the Clean Air Act Amendments of 1990, Over the 20-year analysis
period, completing KU’s FGD program should:

' In the Matter of> Application of Kentucky Utilities Company to modify certain Certificates of Public
Convenience and Necessity to construct ductwork for two flue gas desulfurization units at the Ghent power
station, Order dated December 22, 2006, finding 4 at Page 4 - "KU’s updated PVRR analysis demonstrates
that constructing three new FGDs at the Ghent Station continues to be the most cost-effective means for
KU to comply with the relevant emission limits imposed by the CAIR.”
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1. Decrease the cost of SO; compliance by approximately $224 million in PVRR
compared to not scrubbing Ghent 1 and by $99 million compared to not scrubbing
the Brown units;

2. Delay exhausting the Companies’ SO; allowance bank until 2021 and reduce the
allowance shortfall to approximately 173,000 tons through 2028,

3. Increase fuel procurement flexibility;

4. Position the Companies for the SO, reduction requirements associated with the
CAIR and future regulations targeting fine particulates and mercury; and

5. Increase typical residential customers’ bills (1000 kWh/month) by $2.17/month,
which equates to a 3.5% increase in ECR billing factor above KU’s original
estimate in Case No. 2004-00426.

The Companies will continue to construct an FGD for Ghent 4 in 2008, for Ghent 1 in
2009, and for Brown 1, 2 and 3 in 2010, while purchasing allowances on an as-needed
basis and continuing the practice of environmental dispatching. The Companies will also
evaluate additional environmental technologies for existing generating assets.

Page 4 of 37



Background

The Clean Air Act Amendments of 1990 (“CAAA”) sought to reduce the effects of acid
deposition through a phased reduction in SO, and NOy emissions from 1980 levels in the
48 contiguous states. Subsequently, the Clean Air Interstate Rule (“CAIR”) was finalized
by the Environmental Protection Agency in March 2005. CAIR requires significant
additional reductions/limits in phases for NOy and SO;. With regard to SO,, CAIR will
reduce the allowable SO; emissions of Kentucky Utilities Company (“KU”) and
Louisville Gas & Electric Company (“LG&E”), (collectively “the Companies”) by
approximately 50% in 2010 and 65% in 2015.

In order to comply with these regulations, the Companies have constructed flue gas
desulfurization (“FGD™) systems on many of the fleet’s coal-fired units (Ghent 1,
Trimble County 1, Mill Creek 1-4 and Cane Run 4-6). By increasing the FGDs’ SO,
removal efficiency where economically feasible, LG&E is expected to meet CAAA
Phase II requirements and provide a bank of SO, allowances. The Companies’ joint
planning process assumes that allowances banked by either utility can be utilized by
either Company, thereby mitigating the combined Companies’ exposure to the volatile
SO, allowance market.

On December 20, 2004, the Companies filed with the Commission an application for a
Certificate of Public Convenience and Necessity (“CPCN”) and environmental cost
recovery (“ECR”) treatment for additional wet FGD systems on E.W. Brown (“Brown”)
units 1, 2 and 3 and the remaining un-scrubbed units at Ghent. On June 20, 2005, the
Commission approved these projects under Project KU-21 in Case No. 2004-00426.
Since that time, the Companies have proceeded with the construction of these projects.
On November 16, 2006, the Companies filed an application for changes to the Ghent
FGD CPCNs. That application, which also included an update on the Ghent FGD project
in general, was approved as Case No. 2006-00493 on December 22, 2006. On April 26,
2007, the Commission was presented with a further program update of market impacts on
the program total projected cost that demonstrated that the plan to construct an FGD on
Brown Units 1, 2 and 3 continued to be economical. The purpose of this document is to
provide a further update on KU’s FGD program.

KU’s total program expenditures and commitments to date at the Ghent station are $522
million of the total $682 million in capital, where commitments means KU has approved
major purchase orders. The Ghent 3 FGD was placed into service in 2007 as planned and
the Ghent limestone preparation facility is currently being commissioned as planned.
The Ghent 4 FGD is nearing completion and will be commissioned in late spring 2008 as
planned, and the Ghent 1 FGD is on schedule for the spring 2009 commissioning. The
Ghent 1 FGD is the only construction activity that remains at risk of increasing costs due
to market influences (i.e., labor and consumable materials prices). Although all major
equipment and large purchase orders have been awarded on Ghent 1, a significant amount
of field construction remains to complete the FGD.

KU’s total program expenditures and commitments to date at the Brown station are $182
million of the total $500 million in capital, where commitments means KU has approved
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major purchase orders. Recent photographs of this construction can be found in
Appendix 1. Since 2004, several factors impacting the cost of the Brown FGD project
have changed, as discussed in the following section. The goal of this revised evaluation is
to identify the current least-cost plan, given the impact of these new factors.

Significant Changes since 2004 Filing
Since the 2004 SO, Compliance Strategy for Kentucky Ulilities Company and
Louisville Gas and Electric Company was finalized and submitted to the Commission in
Case No. 2004-00426, significant changes have occurred that have impacted the
following key drivers of least-cost environmental evaluations.

= SO, allowance market

» Fuel price forecasts

*  FGD capital costs and the construction schedule for the FGD at Brown.

SO, Allowance Prices

Previous testimony documented the change in expectations since the 2004 ECR
Application regarding the higher cost of SOz-related CAIR compliance over the longer
term. > This expectation of higher SO, emissions allowance costs supports a strategy of
FGD construction rather than purchasing allowances from the allowance market.

The following graph highlights the change in SO, allowance cost projections since the
original ECR filing, as previously noted in the April 2007 update. Though the near-term
price forecast has weakened slightly, the long-term forecast remains high. This robust
projection of longer-term SO; allowance costs stems from a fuller understanding of the
long-run marginal cost of complying — through retrofitting existing generation capacity —
with a tightening constraint on physical emissions. The following recent developments in
construction and commeodity markets have intensified the challenge of meeting reduction
targets for emissions:

e Construction costs for building FGDs have increased, due in part to
materials, labor, and contractor availability issues;

e Higher natural gas prices encourage continuing reliance on coal-fired
generation, slowing the trend in physical reduction of emissions and
thereby adding upward pressure to the SO, allowance market;

e Similarly, plans for coal-fired generation capacity additions in excess of
the level underlying the 2004 forecast add further upward pressure to the
SO, allowance market; and

e Recent increases in the price-spread between low-sulfur and high-sulfur
coals have created incentives to switch fuels, where operationally feasible,
contributing to the challenge of reducing emissions and supporting higher
prices for SO, allowances.

* See Case No. 2006-00493, Testimony of John P. Malloy (page 11, beginning line 6)
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Forecasted SO; Emissions Allowance Prices
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High and Low Sulfur Coal Prices

The most recent coal forecast for deliveries to the Ghent Station continues to show that
high sulfur coal will be delivered at a significant discount to low sulfur coal. As shown in
the figure below, a comparison of the current forecast to the forecast used in the October
2006 Update shows that the low/high sulfur fuel price gap has remained generally
unchanged. When compared to the fuel price gap used in the 2004 ECR Filing (Case No.
2004-00426), the price gap has increased in the near term as a function of current market
conditions and in the long term as a result of an expected depletion of low sulfur eastern
compliance coal in Central Appalachia. This comparison also reflects a belief that this
gap will decrease through 2013 as more FGDs are installed and some low sulfur coal
demand shifts to high sulfur.
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Fuel Price Gap Between Low and High Sulfur Coal at Ghent
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In the April 2007 update, the near-term forecasted price for Eastern Kentucky low sulfur
coal, which is currently burned at Brown, was shown to have increased relative to the
forecast that was used in the 2004 ECR Filing (Case No. 2004-00426). This increase
resulted in a significant increase in savings for 2009-2012 of 10-20 cents/mmBtu, when
switching from low sulfur fuel to high sulfur coal. Due to recent transportation cost
increases for low sulfur coal and decreases for high sulfur coal, the forecasted low/high
sulfur fuel price gap and the resulting increase in savings is currently forecasted to
continue through the study period as demonstrated in the following graph.
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Fuel Price Gap Between Low and High Sulfur Coal at Brown
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At both the Ghent and Brown stations, the increases in the forecasted low/high sulfur fuel
price gaps continue to make physical compliance with CAAA and CAIR a more
economic alternative than financial compliance through reliance on the allowance
market. As the fuel price spread increases, fuel savings associated with scrubbing
increase, which reduces the overall cost of compliance. As a result the Companies’
customers receive the benefit of relatively lower fuel prices through the calculation of the
monthly Fuel Adjustment Clause.

Capital Costs

Since Commission approval, and despite the efforts of KU to control capital costs during
an unprecedented construction market, the cost estimate of the KU FGD program at the
Ghent and Brown stations has increased from $658.9 million to $1,182.4 million. This
increase is primarily driven by the extraordinary escalation of market prices during 2006
and 2007 for materials, equipment and labor. In addition to market influences, scope
refinements have been required to account for geological conditions and vendor
equipment issues unforeseen in the original project planning. The subsections below
describe the significant market and scope drivers for Ghent and Brown.

Ghent

The original estimate performed in early 2004 to construct three wet FGDs on Ghent
Units 1, 3 and 4 was $425 million. By October 2006, market impacts from
unprecedented escalation of labor, equipment and material costs in the construction
industry worldwide, as well as furthering of engineering on scope finalization had
increased the projected costs to $525 million.
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In April of 2007, the estimated cost to complete the Ghent project had increased to $569
million to capture the cost impacts of revised forecasts from project contractors. The
contractor forecasts had been adjusted to reflect actual expenditures to date, change
orders received, and revised forecasted trend to final costs that incorporated then-current
market prices and labor retention incentives.

In addition to the increases in labor, equipment and material costs described above, the
estimated completion cost for the Ghent project is being impacted by issues associated
with the installation of the Flakt Woods™ Induced Draft (“ID”) Fans on Ghent 3. Ghent
3’s ID fans have experienced substantial failures since being placed into service in 2007,
Identical fans have been purchased for Ghent 4 and Brown 3 from Flakt Woods.
Resolution of these fan issues is described in detail later in this paper; however, current
projections of impacts to the Ghent budget are estimated at $30 million.

In summary, the cost impacts from market impacts, ID fan problems and final scope
determinations are:

e Market Impacts (Labor, Material, Equipment) $109m
e IDFans $ 30m
o Scope Refinements (Limestone System/Balance of Plant) $ 82m

$221m

The current estimate for the Ghent FGD program is $682 million.

Approximately 68% of the Ghent Program dollars have been spent to date. Unit 3’s FGD
was placed into service in 2007, while the Ghent Limestone Preparation Facility will be
completed by April 2008 and Unit 4’s FGD commissioned in June 2008. The Unit 1
foundation is complete, absorber tower and chimney erection is in progress, and all major
equipment confracts and subcontracts have been awarded. Therefore, the remaining risks
lie in the potentially greater escalation in the costs of construction labor, materials used
during construction (excluding major purchase orders), consumables and rental
equipment as compared to the escalation rates used in the estimate.

Ghent ID Fan Issues — In October 2006, the purchase order for the ID fans to be used at
Ghent 3, Ghent 4 and Brown 3 was issued to a Swedish vendor, Flakt Woods. The fans
were installed on Ghent 3 in May 2007. Problems such as motor oil leaks and motor
bearing issues were experienced in June 2007. These issues were quickly followed by
blades sticking, ID fan bearing failure, and galling of the main blade drive shaft. To date,
the fans on Ghent 3 have caused numerous outages and de-rate incidents. The fans
continue to be unreliable and continuing problems are anticipated going forward.
Though the Company’s preference for long-term resolution is to resolve the bearing
failures, a realistic forecast includes the need to replace the Flakt Woods fans with new
fans. Implementation of either option will impact project costs.

As a result of lessons learned on Ghent Unit 3’s ID fans, KU re-bid replacement fans for
Ghent 3, Ghent 4 and Brown 3. The short-term resolution for Ghent 4 to avoid the
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unreliability of the Flakt Woods fans is to use the existing ID Fans for the FGD start-up
in 2008. Unit 4 will experience a 5-10% de-rate at maximum capacity as a result of using
the existing lower capacity fans; however, unit reliability will be maintained and fuel
savings and allowance bank preservation will approach planning levels as the FGD goes
in service. The derate will only occur when the unit is required to generate within 5%-
10% of its maximum capacity.

Long-term options for the Ghent 3 ID fans include resolving the bearing failure issues
and implementing those solutions on the Unit 4 fans, or replacing the Ghent 3 fans with
new fans. The current forecasted cost to completely resolve the ID fan issues includes
$30 million to replace the existing Flakt Woods fans with fans from other vendors.

Brown

The original November 2004 estimated cost for the Brown FGD Program was $235
million. This estimate was increased to $359 million in April 2007 primarily due to
increases on ductwork, market impact for materials and labor and changes to the
limestone system.

Current estimates for the Brown FGD total $500 million. Primary drivers in the cost
increases remain material, equipment and labor cost escalations, as well as finalization of
scope and resolution to the ID fan issues on Brown 3.

In summary, the cost impacts from market impacts, ID fan problems and final scope
determinations are:

e Market Impacts {Labor, Material, Equipment) $116m
¢ Ductwork and ID Fans $ 74m
¢ Scope Refinements (Limestone System/Balance of Plant) $ 54m

$244m

Currently the Brown FGD Program has $182 million committed or 36% of the estimated
total cost of $500 million. The FGD portion of the project is 37% committed with the
FGD foundations, technology and medule under construction and awarded through lump
sum contracts. The balance of plant scope is 95% committed and nearly completed,
including the completion of the warehouse, training building and fire suppression system.
The limestone system is 24% committed and includes use of the original Ghent limestone
equipment to control overall impacts to the Brown cost. The majority of major
equipment has been committed for all scopes listed above. The most significant risks
continue to be escalation of construction labor, materials used during construction
(excluding major purchase orders), consumables and rental equipment beyond those
estimated. The contractor has included in the current estimate $33 million in contingency
to account for potential escalations.

Brown’'s Schedule Change - The Brown FGD was originally expected to be placed in

service in 2009, with a tie-in to Unit 3 in the spring of 2009 and to Units 1 and 2 during
the fall of 2009. The Brown FGD is now expected to be in service in 2010, with a Unit 3
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tie-in during the spring of 2010 and a tie-in to Units 1 and 2 during the fall of 2010,
Contributing factors to this altered schedule are the contractor’s revised labor estimate
and the receipt of ID fan delivery lead times quoted in the ID fan replacement bids. Lead
times in the Brown ID fan bids indicated 60 weeks from the date of order, making the
original in-service date impossible. This one-year extension will allow the Company
greater flexibility to optimize the construction plans, as well as to implement alternative
contracting plans where feasible.

Brown Station’s Unique Characteristics - A significant driver in Brown’s overall cost is
the unique features at Brown that are significantly different from the Ghent FGD projects
as well as most other FGD projects throughout the United States.

Absorber - Having multiple boiler units at the Brown Station served by a single
FGD absorber module necessitates having a larger absorber vessel and equipment
for associated systems, as compared to those for the single Ghent units. The
increased cross-sectional area of the larger absorber drives an increase in the
quantities of mist eliminator panels, mist eliminator wash nozzles and piping,
recycle nozzles and piping and in heavier support structure for those components.
The Brown FGD also has an additional recycle spray header level and associated
equipment to scrub the additional units.

Duct - The Brown Units are confined on three sides by existing roads, railroads,
fuel yard, cooling towers and associated piping, and overhead electrical lines.
Due to the lack of available space, the FGD was located on the open side, next to
Unit 3. This location was the only viable location; however, it required a long
duct run from Brown 1 and 2. The additional ducting results in additional costs
for expansion joints, support structure, foundations, and insulation and lagging.
This additional cost is magnified by the fact that Brown 1 and 2 are arranged
inverted to Unit 3, thus requiring longer duct length. Additional cost beyond a
single FGD unit is caused by additional dampers and controls, which are
necessary to isolate each unit to optimize Station operations.

Site Topography and Geology - In order to make room for the FGD, the existing
training building and warehouses in the area had to be demolished and replaced.
Then, the area available for the FGD and limestone systems required extensive
blasting and excavation to level the limestone hillside. Upon completion of the
blasting and excavation, Karst features that were known to exist were investigated
and final scoping of the excavation, geology remediation and foundation designs
were finalized. This final scoping was not possible until final FGD sizing,
location and excavation were completed.

Terrain - The Brown terrain results in more difficult excavation and increased
excavation quantities. The shallow limestone rock requires blasting for deep
foundation excavations, as well as frequent hoe-ramming or rock trenching for
shallow excavations. The terrain and rocky soil conditions result in high unit
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rates for underground utilities, foundations, as well as the electrical grounding
grid when compared to similar scopes at Ghent. :

Balance of Plant (BOP) - The lack of existing capacity for utilities such as service
water, fire protection systems, compressed air and quench water cause the project
to have to upgrade existing systems or install new utility systems. Final impacts
to the balance of plant systems are now known. In addition to these balance of
plant scopes, the handling and dewatering of the gypsum, produced as an FGD
process byproduct, will be a new system at Brown where Ghent’s existing system
required only modifications.

Economic Analysis

The June 2005 Order’ issued by the Commission approving both the CCN and ECR cost
recovery of the proposed FGD projects at the Companies’ Ghent and Brown stations was
based on supporting analytics that the FGDs represented the most reasonable least-cost
plan for continued environmental compliance. A revised present value revenue
requirements (“PVRR”) evaluation of the economics of constructing FGDs at Ghent and
Brown has been completed with the previously mentioned changes regarding fuel prices,
project timing, and capital costs. The purpose of this updated evaluation is to identify the
current least-cost plan, given the revised forecasts. To do so, individual alternatives were
compared to the Base Case which represents the Companies’ current plan to complete
two FGDs at Ghent and build one FGD for all three Brown units (in-service in 2010). In
all cases, only a wet FGD with a 98% SO, removal efficiency is considered.

The Cases were evaluated using the PROSYM™ detailed hourly production costing
computer model and the Strategist Capital Expenditure and Recovery module. Used
together, these tools have the capability to simulate the hourly production costs (e.g., fuel,
fixed and variable operation and maintenance, and emissions costs) and to quantify the
revenue requirements impact associated with each capital project. Appendix 2 contains
economic and forward-looking assumptions used in this analysis. Each alternative was
independently evaluated within PROSYM™ using the Companies’ base price forecasts
for fuel and SO, and NOy allowances and the estimates for capital construction costs as
previously discussed.

The total PVRR for each Case has been categorized into four areas:
1. Production Costs represent the revenue requirements associated with fuel, fixed
and variable operation and maintenance expenses and purchased power expenses.
2. NO, Allowances represents the revenue requirements associated with the use of
any NOy allowances less the sale of excess NOy allowances. Note that NOy

? In the Matter Of: The Application of Kentucky Utilities Company for a Certificate of Public Convenience
and Necessity to Construct Flue Gas Desulfurization Systems and Approval of its 2004 Compliance
Plan_for Recovery by Environmental Surcharge, Case No. 2004-00426, Final Order dated June 20,
2005.
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emission levels are quantified because the retrofitting of an SO control
technology impacts how that unit is dispatched, which in turn, affects NOy
tonnage emissions.

3. SO, Allowances represents the revenue requirements associated with the use of
any SO, allowances less the sale of excess SO; allowances.

4. Incremental Capital Costs represents the revenue requirements associated with
any capital expenditures for the Case less the revenue requirements associated
with any sunk capital costs.

The value of SO, and NO, allowances used are calculated as the net annual difference
between the Companies’ allocated and used allowances at the respective market prices,
thereby including the economic value of using banked allowances. It is assumed that
unlimited allowances are available from the market at the forecasted allowance price.

Ghent Evaluation

In order to identify the least-cost compliance strategy at Ghent, the Base Case was
compared to a “Without Ghent I FGD Case” in which the FGD at Ghent 4 is completed
as scheduled in May 2008 and the FGD at Ghent 1 is not completed. No further
construction is assumed to take place and current contractual commitments are fully
satisfied, resulting in a nominal capital expenditure savings of $52.2 million. The Brown
FGD is assumed to be completed in both cases.

SO, Compliance Strategies Evaluated for Ghent

Ghent FGD
Capital

Case Construct FGDs at Cost’ ($M)
Base Case Ghent 1,34 $682.5
Without Ghent | FGD  Ghent 3.4 only $630.3

! Total FGD Capital Costs are the sum of annual (nominal dollars}
construction expenditures.

The Ghent Case Summary table below summarizes the four main cost categories and
compares the resulting PVRR of the “Without Ghent 1 FGD Case” to that of the Base
Case. The table is a summary of the annual data contained in Appendices 3 and 4.
Appendix 3 presents the annual results of each Case compared to the Base Case while
Appendix 4 details the SO, emissions associated with each Case.

Page 14 of 37



Ghent Case Summary

Encremental Incremental Cost
Case Production Cost | NO, Allowances | SO, Allowances | Capital Cost { Total PVRR over Base
Base Case-Ghent 1TGDIN 2000 1+ 00| A3800 L | A A T e e [T Base
‘Without Ghent § FGD 13,965 3 258 0 14,225 224
2008 PVRR $ milfions; Production & ellowance costs estimazed 2008-2028; Boik cases include Brown FGID in 2610; 8,02% discount yraze

As can be observed in the table above, the approved current plan (Base Case) to build an
FGD on Ghent 1 with an in-service date of 2009 (in addition to completing the FGD on
Ghent 4 in May 2008) remains the least-cost option at Ghent by a sizeable margin. This
plan results in a PVRR that is $224 million lower than the “Without Ghent 1 FGD”
option. Though the “Without Ghent 1 FGD Case” requires less capital, the savings are
not sufficient to offset the resulting increased production and SO; allowance costs.

Beginning in 2000, it became necessary for the Companies to begin using banked SO,
allowances for compliance. As the figure below shows, the Companies’ combined
banked SO, allowances, once in excess of 297,000 tons (during 1999) had declined to
just over 147,000 tons by year-end 2007. The number of banked credits for the Base Case
is projected to be fully depleted before the end of 2021. The Base Case delays the need to
purchase SO, allowances by five years compared to cancelling the Ghent 1 FGD, which
requires an additional 304,000 tons over the study period.

SO, Allowance Bank

(Combined Company)
300,000
200,000 4 - 0 o
M R
100,000 - n . T{.-:q.:.._ :,.% f'?'..-n.,i“..n e
0 = L T B
g S B L RIS A LS.
g -100000 !l..l..l!l!llllIIII!!!I!I!!,I!I!llll!ll
ﬁ 200,000 - - e e e m' .'
l.
300,000 4 - e
‘\
'~
-500,000 + ‘=
-600,000
Historical ---®--- Base Case -~ GHI FGD-2009, BR FGD-2010

---m- - - Without GH1 FGD (with BR FGD-2010)

Brown Evaluation
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In order to identify the least-cost compliance strategy at Brown, the Base Case which
includes building one FGD for all three Brown units with an in-service date in 2010, was
compared to a one-year delay scenario (in-service in 2011). In addition, a “Without
Brown FGD” Case was included in which the FGD would not be completed at the Brown
station and no further construction would take place, although the Company would
satisfy current confractual commitments at an estimated capital expenditure of $174
million, plus $120.2 million for the ash pond. The Ghent FGDs are assumed to be
completed in all cases. The table below summarizes the three SO, compliance strategies
at Brown that were evaluated in this update.

SO, Compliance Strategies Evaluated for Brown

Brown FGD
In- Service Capital AshPond
Case Construct FGD at Date  Cost' ($M) Cost' ($M)
Base Case Brown Units 1,2,3 2010 $499.6 $153.0
Delay Case Brown Units 1,2,3 2011 $533.5 $156.2
Without Brown FGI>  None (Purch. Allowances) n/a $174.0 $120.2

! Total FGD Capital Costs and Ash Pond Costs are the sum of annual (nominal dollars)
construction expendiiures.

The Brown Case Summary table below summarizes the primary cost categories and
compares the resulting PVRR of each Case to that of the Base Case. The table is a
summary of the annual data contained in Appendices 3 and 4. Appendix 3 presents the
annual results of each Case compared to the Base Case while Appendix 4 details the SO,
emissions associated with each Case.

Brown Case Summary

Incremental Incremenial Cost
Case Production Cost | NO, Allowances | 50O, Allowances | Capital Cost { Tetal PYRR over Base
Tse Case - BRIZZFGD 201077 B O e e e T Bl B e TV e e
Delay Case - BR123 FGD in 2011 13,805 -1 155 589 14,347 58
Without Brown FGD 13,885 -3 367 140 14,588 99

7008 FVRR & millions; Frodaction & alawance costs extimatcd 2008-2088; Al caves wclude Ghent 1 FOD in 2009 8.02% discownt rate
Increrental capital cost includes the Brown ash pond

As can be observed in the table above, the current plan (Base Case) to build an FGD on
Brown Units 1, 2 and 3 for an in-service date of 2010 is the least-cost option and results
in a PVRR that is $58 million lower than the second least-cost option of completing the
FGD in 2011. Though the “Without Brown FGD" Case requires less capital, the savings
are not sufficient to offset the resulting increased production and SO, allowance costs,
resulting in a PVRR that is $99 million higher than the Base Case.

As shown in the figure below, the Base Case delays the need to purchase SO, allowances
by two years compared to the second least-cost Case (Delay Case — Brown FGD in 2011)
which requires an additional 56,000 tons over the study period. The “Without Brown
FGD” Case necessitates purchasing SO, allowances starting in 2012 and significantly
increases SO, allowance market exposure by requiring 1.2 million total tons to be
purchased over the next twenty years.
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SO; Allowance Bank
(Combined Company)
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Discussion of Base Results

Each of the FGD build alternatives allows the postponement of the Companies’ initial
SO, allowance purchases. However, no alternatives allow for all of the SO, allowances
required to comply over the twenty-year study period to be provided without purchasing
allowances from the SO, allowance market. With the Base Case, exposure to the volatile
SO, market is mitigated, but the market is still relied on for approximately 173,000 tons
to supply the allowance shortfall over the period. The figure below illustrates the
difference between the Companies’ projected annual Base Case SO, emissions and the
Companies’ anticipated annual allowable emission level. The difference between SO,
emissions and allowance allocations is currently being covered by banked allowances.
The implementation of Phase II of CAIR significantly widens the gap between the
allowable emission level and forecast emissions. Though the annual allocation of SO,
allowances does not change with the implementation of Phase I and Phase II of CAIR,
allowed emission levels in tons are reduced dramatically. This is because the CAIR
requires, beginning in 2010 (Phase I), that each ton of emitted SO; be matched with two
allocated or purchased SO, allowances. The implementation of Phase II of the CAIR
further limits allowed emissions by requiring that each ton of emitted SO, be matched
with three allocated or purchased SO, allowances.
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Annual SO, Emissions and Allocated Emissions Level
(Combined Company)
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Least-Cost Plan and SO, Compliance Strategy

Completing wet FGDs on Ghent 4 in 2008 and on Ghent 1 in 2009 in addition to a wet
FGD system for Brown 1, 2, and 3 for service starting in 2010 is the current least-cost
Case. Since the original filing, significant increases in the project’s capital costs and a
one-year long construction schedule at Brown have been partially offset by increases in
SO, allowance price forecasts and the near-term price gap between high and low sulfur
coal.

Without scrubbing at Brown, the Companies face a significant SO, allowance shortfall of
over 1.2 million tons through 2028. Not scrubbing at Ghent 1 exposes the Companies {0 a
shortfall of 475,000 SO; tons, Though the Base Case allows the shortfall of allowances to
be economically mitigated, future allowance purchases of 173,000 tons are still expected.

Scrubbing and fuel switching of the remaining units at Ghent and the units at Brown, in
conjunction with purchasing SO, allowances on an as-needed basis, is the least-cost SO,
compliance plan with the following impacts projected over the 20 year analysis period:

1. Decreases the cost of SO, compliance by approximately $224 million in PVRR
compared to not scrubbing Ghent 1 and by $99 million compared to not scrubbing
the Brown units;

2. Delays the depletion of the Companies’ SO; allowance bank until 2021 and
reduces the allowance shortfall to approximately 173,000 tons through 2028

3. Increases fuel procurement flexibility;
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4. Positions the Companies for the SO, reduction requirements associated with the
CAIR and future regulations targeting fine particulates and mercury; and

5. Increases typical residential customers’ bills (1000 kwh/month) by $2.17/month,
which equates to a 3.5% increase in ECR billing factor above KU’s original
estimate in Case No. 2004-00426.

Overall, nothing has occurred that has changed the Companies’ strategic decision to build
FGDs in order to comply with SO, regulations. Therefore, the Companies plan to move
forward with the implementation of the Base Case: (1) to construct an FGD for Ghent 4
in 2008, for Ghent 1 in 2009, and for Brown 1, 2, and 3 in 2010; (2) to purchase
allowances on an as-needed basis; and (3) to continue the practice of environmental
dispatching. Additionally, the Companies will evaluate additional environmental
technologies for existing generating assets.
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Update to the 2004 SO»> Compliance Strategy
U. S Appendix 1- Construction Photos — £ W. Brown Station

imestone
Preparation
Bidg. Foundation

The picture above, of the Brown construction, (dated 3/14/2008) shows the main FGD
foundation with the recycle pumps sitting under the partially erected steel structure next
to the absorber. The absorber area sump is located in the photo immediately to the left of
the absorber. The partially erected steel structure will provide support and access for the
piping that will be installed in the area above the recycle pumps. The chimney can be
seen in the upper center of the photo and the limestone preparation building will be built
on the rectangular foundation that can seen in the middle right of the photo.
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Update to the 2004 SO, Compliance Strategy
U. S Appendix I- Construction Photos — E.W. Brown Station

g

The picture above (dated 3/12/2008) shows a closer view of the FGD area from a
different angle. In the background behind the steel structure, the edge of the excavated
area indicates the amount of soil that was removed and the amount of rock that was
blasted and excavated to prepare the site for the FGD construction.
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Update 1o the 2004 SO Compliunce Straiegy
Appendix 1- Construction Photos — E.W. Brown Station

The picture above (dated 3/12/2008) shows the fire protection/quench water tank and
pump enclosure. The tank will be a dual purpose tank that will hold and supply water for
the fire protection system for the new items being installed as part of the FGD Project and
will supply water for the quench water system that will quench the flue gas in case of a
process upset where recycle pump flow is lost. Without quenching of the flue gas, the
FRP mist eliminator panels would be overheated and damaged.
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Updeate to the 2004 SOy Complianee Sirategy
Appendix 1- Construction Photos — E.W. Brown Station

New Training Building

The above photo {dated 3/12/2008) shows the balance-of-plant work that has been done
to install new electrical manholes and underground ductbanks for the conduits to contain
power, controls and communications cables between the existing plant and the new FGD
items in addition to new fire hydrants and new underground fire protection piping that
have been installed.
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Update to the 2004 SO, Compliance Strategy
Appendix 1- Construction Photos — E.W. Brown Staiion

s
-

o

i
o

The above photo (dated 3/12/2008) shows the new warehouse.
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Update to the 2004 SO2 Compliance Strategy
Appendix 2- General Study Assumptions

U.S.

Base Case: Scrub Ghent consistent with the Commission’s Order in Case No.
2004-00426. Scrub Brown with an in-service date in 2010.
Study Period: 20-year period for Production Cost impacts (2008-2028)

30-year period for Capital Costs impacts (2008 through book life
of project).

The production costs include items such as fuel, O&M and purchase power and are estimated
using the PROSYM production model. This model was run for the 2008-2028 time period.

The revenue requirements associated with capital costs are determined via the Capital
Expenditure and Recovery module of the Strategist production and capital costing software.
Capital projects with a 20 year book/tax life and an in-service date after 2008 would have the last
years of their life excluded from the revenue requirement calculation if capital costs impacts were
hakted at 2028. Doing so would have the effect of underestimating the capital cost of alternatives
and would favor comstruction of new projects. Therefore, to completely account for capital
projects costs over their lifetime, the revenue requirements associated with new capital projects
were extended through the end of their book life.

KU/LGE continues as a regulated entity subject to the oversight of the Kentucky
Public Service Commission and the Commission continues to require the Companies
to implement the least reasonable-cost strategy to the benefit of the native load
customers.

Capital costs, O&M costs, and the costs of increased emissions (both NO, and SO,)
associated with the addition of new environmental projects will be subject to recovery

through the Environmental Cost Recovery mechanism.

Financial Data

¥» Discount Rate (%): 8.02 %
» Pederal Income Tax Rate (%) 389 %
»  AFUDC Rate (%): 8.02 %
¥ Insurance Rate (%): 0.07 %
> Property Tax Rate (%): 0.15 %
» Percentage of Debt in Capital Structure (%): 44.05 %
¥ Debt Interest Rate/Weighted Cost of Debt (%): 4 88%
» Desired Return on Rate base (%) 8.02%
» Capitalized Interest Debt Rate {%): 4.88%
¥» Environmental Projects Book Life (years): 20 years
¥ Environmental Projects Tax Life (years): 20 years
»  Annual Fixed O&M escalation rate (%): 1.6% (prorated for mid-year installs)
> Annual Variable O&M escalation rate (%): 1.6%

No unit retirements occur on the Companies’ generating system within the study
period.

Page 27 of 37



Update to the 2004 SO, Compliance Strategy
U° S Appendix 2- General Study Assumptions
Confidential Information

e SO, Emission Costs (Base Assumption)
Note that the effects of CAIR are reflected in the forecasted price of SO, emissions

allowances.
Forecasted SO, Emissions Allowance Prices
50, Price
(8/ton emitted)
2008 asy 1,560
2009 455 1,400 4
2010 480
2011 524 L I
2012 643 1,200
2013 673 .E LAOD A - =
2014 733 8
2015 794 B LOGeoo-e
2016 B55 2 9004 -
2017 916 & ool
2018 977 &
2019 1038 & 700§ -
2020 1099 o0 4 - . -
2021 1160
2022 1221 508 - &
2028 1282 400 - - e
2024 1343 300
2028 1425 Z B2 B8 &8s 885 88 88388 8§88 EERERE=
2027 1449
2028 1472

e TFuel Forecast (Base Assumptions) — Confidential information redacted
o Fuel cost savings associated with serving native load will be returned to the
ratepayer though the Fuel Adjustment Clause mechanism.
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Update to the 2004 50, Compliance Strategy
U- S Appendix 3- Comparison of Various SO, Compliance Plans (Base Capital Costs, Base SO; Market Prices)
Confidential Information Redacted

Cost Comparison of Alternative SO, Compliance Pians
All Costs in 2008 PVRR § x1000

Lt S : Price Curve Multipliers
Cap Cost Sensitivity % Fuel Forecast: Base Cap Cost Sensitivity /°:§ 50, 1.00
L.oad Forecast: Base Loag Forecast: Base Oy 1.00
$02 Price Forecast: Base X 1 $02 Price Forecast: Base X1
NCX Price Forecast: Base X 1 NOX Price Forecast: Base X1
Other Descriptien: Brown 123 FGQin 10 Other Description: Walkaway from GHt FGD
o]
Environmental Controls: ° Envirenmental Centrols:
nit 802 Rem% S02Tech 02 I-Serv NOX Tech SCHIn:Sere  MOx Tech Sost(MS) unit 592.Rem % S02¥ech  SO2inServ HOXTegh SCREnSery  NOxTech CosiMst
Brown 8% WetFGD 2050 LNS (3993) S Brown 1 %% Wet FGD 2010 LNB {1593} ]
Brown 2 5% WetFGh 2010 INCFS 1 (1984) o Brown 2 8% Wet EGD 2010 LNCES 1 (1984) a
Brown 3 6% Wet FGT 2010 LNCFS 1 {1992 2072 Brown 3 %% Wet FGD 2010 LNCFS 1 [1992) 2012
Ghant1 4% 4 8% Sxiging FGD 1992 LNCFS 1 2003 Ghor 1 94% Exigting FGU 7502 WNCFS I 2003
Ghont2 e £8 HSFWEIEGD 2009 (2000”;;:;? oo 205 Ghemz  o% 75 HS4Wat G0 o @ eoé;scég os 2015
Grent 3 =% FS HS+Wet FGU 2007 N0 & OFA (1958} 2003 Ghent 3 %t 7 HEs Wt FGD 2007 L8 & OFA {1998 2003
Ghent 4 %% S HSs\Wet FGD 2008 LNB & OFA {1999) 2063 Ghant & 8% £5 HS+WEt FGD 2008 N8 & OFA {1999 208
80, E if; 172,808 $Q;, Tons Emitted: 1,632,776, 80, P i 478,433 50, Tons Emitied: 1,938,355
Largest Annual SO, Purchase {as a % of EPA Aliocation): B6%] Largest Annial S0. Pursh: {as a % of EPA All o) 29%) DIFFERENCE
Ann+0z Seas NO, Aflow Purch: 4.838 Ann+Oz Seas NG, Tons Emit: 734,601 Annt+0z Seas NO, Aliow Purch: 7.357 Ann+0z Seas NO, Tons Emit; 737.929 CALCULATIONS
Emission Price i i Company Emissicn Price [+ # C
(Nominal $fton emit) Afjow. Valuze PYRR {Nominal $Aomn emity Allow. Value PVRR Cumulative
Year NOx S02 Froguction § NOx § S028§ Capital § Totat $ NOx 802 Production § NOx § 502§ Capial § Total § Total § Total §
2008 988 437 1,038 ag2 B2t 457, 1,033 82 - g21 821
2009 951 455 2.632 {8,752 7288 455 2,352 {2,060y - {5.064) {4,233}
219 2366 480 2,846 11,089 7262 480 2,667 17,362 - {16,523} {14,756}
2011 2369 624 3,062 {3,105} 432 624 3038 5,403 - {1,771} {28,527}
2012 2372 £49 (6,687} {1.001) 5685 649 {€,898} 5630 - (7.776) {34.2803
2013 2374 673 4,900} {321} 5,039 673 {5,168} £,605 - {8,603} {42.900}
2014 2250 733 4,621} {263} 4,456 733 (4,206} 6,682 - {11,399 {54,299}
2015 3098 784 {3,925) 231 3938 794 (3,548} 16,456 - {s2.013) {68,711}
2018 3092 855| {2,223 8,702 3477 855 {1,386) 15,679 - {13,015} {78726
2017 3086 918 {129} 10137 3063 g1g] {18} 17,301 - (3,284} {83,010}
20138 z2 977, {469} 9,724 2,891 77| i5t 16,774 - {13,156} {306,165}
2019 3149 1038 {1,542} 8323 2,357 1038 £1,082) 15,416 - {30,706} {116,865}
e nrr 1039 {2,331} 8443 2,059 10684 {1,833) 15,078 - {13,486} {130,352}
2021 3250 1168 {1.063} TG 1,731 1160 {730) 15,784 - {12,947} {143,268}
2022 3282 1221 2,125 8871 1,552 1221 2,410 15,8617 {13,242} {156,541}
2023 3281 1282 2,080 9,186 1339 1282 2,388 15,603 {12.352) (158,883}
2024 3123 1343 2578 9,256 1,149 1343 2,757 15,484 - {12,332} {181,225)]
2025 2570 1404 2371 8,731 879 1404 2.546 15,815 {11,953} {193,378}
2026 3018 1426 2,819 8,831 §29 1426 2,923 14,199 - {10.158)] 203,332)
2027 3066 1449 3016 3.07% 696 144%; 3,098 14,550 - {10,950) {214,283)|
2028 3115 1472 1,855 7359 578 1472 2.055 12,150 - (9,334) {223,617
2029 W6 - 106 {223511)
2030| - - - {223.511)
2031 - - - {223,511)
2032 - B - {223.511)
2033 - - - {223,511}
2034 - - {223,511}
2035 - {223511)
2038 - - {22351}
2037] - - {223.511)]
2033 + - {223,511}
Tetals 13,869,531 {1.479) 129.426 63,807 13,964,500 2,575 257,521 A 14,224,597 511)
v Delta (PVRR $O00): 0 (154,969} oy 2711(4,054) - oo {128,088) SBRB07
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Update 1o the 2004 SO, Compliance Strategy

l U, S Appendix 3- Comparison of Various SO, Compliance Plans (Base Capital Costs, Base SO, Market Prices)
Confidential Information Redacted

Cost Comparison of Aiternative S0, Compliance Plans
All Costs in 2008 PVRR § x1000
A price Cerve Muitipilers
A Cap Cost Sensitivity % Fuel Forecast: Base 50, 100
Lead Forecast: Base Load Forecast: Base WOy 100
SOZ Price Ferecast Base X 1 §02 Price Forecast: Base X1
NOX Price Forecast; Base X1 NOX Price Forecast: Base X1
Othar Description; Brown 123 FGDin 10 Other Description: Brown 123 FGR in'T1
Q o
Envirenmentai Controls: Epyvirgnmental Controls:
un#t $07 fom % $02Tech SQzip-Serv HPX Tech SSRinSers  HOxTechGest(MS) Ynit 502 Bem % $03Tsch  502in:Sev NOXTech SCRInSery MOy Tech Cost (WS}
Browt | @% Wet FGO 2010 LNE {1999) a Brovm 1 9B% WetFGD 2om LNeE (1950 0
Brown 2 W% WetFGD 210 LNCFS {1994} o Brovn 2 8% WatEGD 2011 LNGFE {1999} o
Hrown 3 B% Wet FGD 2010 LRCFS 11 §1992) 2012 Brovn 3 W% Wet G0 201 LNGFS 1 {1992} 2012
Ghem1  94%/S3% Existing FGD 1992 LNGFS 18 2003 Ghomt W% /SE% faxisting FGD 1992 WNCFS Tt 2003
Grom2 95 F5 1S FED B ot s 2096 Gremaz Sk #5 WS FED %009 (zooiéd;gg a0 s
Gram3 8% £§ HS+Wel FGD 2007 LNB & UFA{19%) 2003 Ghant 3 8% £3 HS+Wel £CGD 207 LINE & OFA{1998) 2003
Ghem 4 8% FS HE+WetFGD 2008 LNB & OFA (1999 2008 Ghent & B% FS HS+Wet FGD 2008 LNB & OFA (195%) 2003
50, Allowances Purchased: 172,808 5, Tons Emitted: 1632776 50, Aflowanses Purchased: 229.275 40, fons Emitted: 1,683,143
Largest Annual 50, Purthase {83 % of EPA Allocatlan): S6%: Largest Annual SO, Purchase (25 & % of EPA Allocation): 5% DHFFERENCE
Ann+0z Seas NO, Allew Purch: 4838 Anne0z $oss NO, Tons Emit: 734601 Ann+0z Seas NO, Allow Purch: 4860 Annt(z Seas NO, Tons Emit: 734760 CALCULATIONS
Emission Price Combined Compiany Erssion Price Cormhined Corapany
{Nominal SHon emit) Allow. Value PYRR {Nominal §ton emit) Atiow. Value PVRR Cumuiative
Yaar NOx $02 Produgtion § NCx § 502§ Capitai § Total $ NOx 502 Production § NOx § 502§ Capitat § Total 5 Total § Total §
1,039 882 13.545 988, 457 1,032 982 13,609 {84 {64}
2.632 (6,762) 34,610 851 455, 2632 6,752) 26,571 8,038 7.875
2,845 11,069 57.47% 23686; 480 3,976 23,956 35,909 18,717 26,692
3,060 {1,105} 57,958 23691 624 2.319 11.291 58672 {19,101) 7.591
{6,887) {1.00%) 51,374 2372 549 {6.687) {1,001), 58,972 {7.388) {7
{4,9%0) {32%)) 48,487 2214 73 {4,900} @21 52,225 (6,288} (6:235)
{4,021) (263) 40,255 2250 733 {4,021} 263) 46,233 {6,430) (12,685
{3,925) 8311 35,603 3098 794 {3,825% 831 49,907 {5.304) (17,989}
{2.223) 8,702 31,472 3082 8551 £2,223) 8702 36,180 (4,708} {22,697)
{729} 10,137 27,801 3088 $1E {728} 19,137 31,980 {4,179} {26.876)
{489 9,724 24510 3122 977 {463} 8,724 28,251 {37413 {30,617}
{1.542) 8,823 21.555 3148 1038 1,542) 8823 24,807 {3.352) £33,969)
{2,331} B443 18,902 3177} 1099 2,337)) 8,443 21,802 {3,000} {36.969)
{1,063} 9,270 16,525 3250 1166 {1.063) 9,270 18,207 {2,682 {33,651}
2125 8971 14,395 3282 1221 2125 8,971 16,790 {2,384¥ {42,045}
24060 9,180 12,493 3281 1282 2,060 9,180 14,628 £2,135) {44,150)
2572 8,256 10,782 3123 1343 2579 9,256 12,693 {1.901) (46.081)
231 9,731 9275 2876 1404 2,371 8,731 10,965 (1,589) {A7.77%)
2,818 8,831 7.925 3018 1426 2819 281 5425 (1,500 {48,274}
3.018 8071 6845 3068 1449 3,016 8071 8173 {1.328) {506,599
1,855 7.38% 7167 3115 1472; 1,855 7,369 8,337 {1,170 {51,769}
5,141 6,358 {1,014) {52,783}
244 5,095 4,151} {56,934}
936 {936} {S57.870Y
- - - {57,870}
- - - {57.870)
- - (57.870)
- . - (57.870)]
- - - {57,870)
- - - (57.870)
- : - | mrem
Totals 13,808,531 {1,479} 129426 552,085 14,488,574 13,805,108 {1,088} 154,710 14.547,844 '.-:'_. 7
- T Y T S e T S eV BT
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Update to the 2004 SO; Compliance Strategy
U- S Appendix 3- Comparison of Various SO; Compliance Plans (Base Capital Costs, Base SO; Market Prices)
Confidential Information Redacted

Cost Comparison of Alternative SO, Compliance Plans
All Costs in 2008 PVRR § x1000
: Price Curve Muitipliers
Cap Cost Senst Fuel Forecast: Base Cap Cost Sensitivity %t S0, 100
i.oad Forecast: Base Load Forecast: Base ROy 199
§02 Price Forecast: Sase X 1 $02 Price Forecast: Base X 1
NOX Price Forecast: Base X1 NOX Price Forecast: Base X1
Other Description: Brown 123 FGD in 10 Other Description: Watkaway from Bf FGD
0 Recovery on $174M
Environmentai Coptrols: Envirgnmental Controfs:
unit 502 R SO2 Teeh $0zin-Serv NOX Tesh SCRImSery MOy Tech Cost(MS) it 502 Ren % §$0z¥ech  S02in-Semy NOXTech SCRiuSary  NOx Tech Cost{Ms}
Brown 1 W% WeFGD 210 L (1559) o Brown 1 % S 4 UG (1963) E)
Brown 2 %% WerFGD 2010 LNCFS | (1999 2 Brown 2 0% o ] LNCFS 1 (1994) 9
Brown 3 6% WetFGD 2019 LNCFS 1 (1952 202 Brown 3 o nia L] ENCES Tt {1992} w12
Ghentt  54%/56% Exiging FGO 1992 LNCFS 1t 2003 Gheat1  94%s9é% Existing GO 992 NGRS 1 2003
Ghert 2 9 FS HS+Wet FGD 2008 a m“;;‘scg ooon 2015 Ghomz  9am 6 HESWOLFED 2008 @ coé?scgg oos 018
Ghont 3 5% FS KSsWet FGD 2007 LNB & OFA{1998) 2063 Ghent 3 6% £5 HS+ Wt FGD 2007 1B & OFA {1968} 2002
Ghont 4 95% FS HS+Wet FGD 2008 LNB & OFA (1599) 2003 Ghent & %% F8 HE+Wet FED 2003 LNB & OFA {1995 2003
50, e 172808 59, Tons Emlited: 1,632,776 30, P d: 1.207.820 S50, Tons Emitied; 2,667,630
Largest Annual SO; Pur {asa% of EPA ) 56% Largest Annual SO, Purchase {as a % of EPA Allocation): 179%) DIFFERENCE
Ann+Og Seas NO, Aflow Pureft 4,838 Ann+0z Seas NO, Tons Emit 734601 Ann+0z Seas NG, Aliow Porch: 4,427 Ann+0z Seas NQ, Yons Emit: 731.616 CALCULATIONS
Emission Price Cernbined Company Entission Price Combined Company
{Hominal $/ton emit) Aliow, Valuze PVRR (Nominal Sfcn emit} Allow, Yatire PVRR Cumulative
| Year NOx SCR Produstion $ NOx 3 SO2 S Caphal $ Total $ NOx s02 Production § § $02 Capital § Fotal § Totai § Total §
2008 988 A5T 1039 982 13,545 938 4578 1,038 939 (152} {152)
299 851 455 2,632 {6,752} 34680 951 455 2,852 {6.084) 18,028 17,876
201a 2366 480 2,846 11.069 57.479 2368 4014 23330 14,582 40,880 58766
2011 2369 624 3,069 {1.105}! £7,998 2368 2,748 26624 12,918 18,213 76.979
2912 2372 649 {6,687} {2,061} 51,374 2372 (6,243} 24,062 11,438 12,892 8587
2013 2274 673! (4,800} {321} 45,487 2274 (4.3%1) 25,447 10,122 6573 96,845
2014 2259 733 (4,021} {263} 40,255 2250 (3.624) 25,929 8,851 35 97,159
2015 3098 784 3,925} 231 35,503 3098 (3,608} 35318 7.908 2.732) 94.427
2019 3092 855 {2,223} 8,702 31,472 3092 (2,227} 32,850 6,973 (4,270} 80,157
2017 3086 91§ {729) 10137 27,801 3086 {947) 36,118 6,132 {8,170} 86,887
2018 3122 Ll 9.724 24,510 22 {708} 35,327 5378 {11,692 69,285
2019 3149 {1,543 8823 21.565 3149 {1,889) 32,307 4,703 {10,676} £8.619
2020 3177 {2.331), 8443 18,002 3177 2,852) 31,886 4,098 {15,076} 43,548
2021 3250 {1.063} 927G 16,525 3250 {1,554) 32,913 3,557 {16,702} 26.847
2022 3282 2125 BN 14,396 3282 1,855 32,783 3,073 {18,668} 8178
2523 3231 2,080 9.180 12,483 3281 1,882 31,837 2,842 (18,325}, (10,347}
2024 3123 2,579 9,266 10,792 3123 2,109 31.637 2,258 {19,840} {30,187}
2025 2670 2,37 9731 9.274 2974 1,928 31,831 1,916 (20,7273 (50,914)]
2026 3018 2818 8831 7925 3618 2,359 28,391 1,613 (18,508) 59.422)]
2027, 3066 3,018 9071 6,845 3066 2584 28,873 1,344 {19.918) ($9,340)]
2028 3115 1,858 7.36% 7167 3113 1.580 24,673 964 {18.366)] {104,707)
2029 5,141 - 5,141 (99,568)
2030 944 - {98,622)
2031 - . {98.622)
2032 - - {88.622)
2033 - - {98,622)
2034 N - {98.522)
2035 - - 188.522)
2036 - {98,622}
2037, - {96,622}
2038 - - {98.622)
Totais 13,809,531 (1,478) 123,426 552,085 14,489,574 13884.815 {3.226) 568518 140.087
s Delta (PYRR S660) (75, 088) v AT i 1 (437,093 412,008
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Update to the 2004 SO, Compliance Strategy
Appendix 4- SO, Emissions of Various SO, Compliance Plans

Bown 3 K 27 ar 387
Grogrd ¥ L4 LA 38 -5 81 ] &3
Ghent 2 XU 1.2 87 6.1 6.1
Ghant 3 U 81 8.1 &1 6.1 8.1 a1 6.3
Grent 4 L] 182 61 [-%3 g1 &1 6.1 6.1
Graen Biver 3 ) &1 41 41 &1 1 4.1 4.1
Groen Rive? ¢ = 4.1 4.1 A1 4.1 41 41 a3
Tyrone & ®U 15 L5 15 L5 15 1.4 14
Caee Byn 4 LGE 58 5.8 55 52 58 59 s8
Cang Fun § LGE &8 58 58 59 59 59 55
Lane Fun 6 LGE 58 58 55 58 58 58 58
MR Croak 1 LGE 58 58 58 538 58 58 58
MR Creek 2 LGE 52 52 52 53 58 58 58
M Creak 3 LGE 53 5% 59 58 58 &9 59
Al Creek S 1GE 59 58 58 se 53 58 59
Trirnble County 1 LGE 59 59 59 58 58 58 58
Trumitle Conrity 2 ¥u LEs] aQ 49 49 & 49 &8 +9
Trimble Gourdy 2 a0 L:%¢] 48 49 . . . X 49 49 [x]
x L £ L E £ k £ 1] a8 54

GECY

Breom 2

Begwn 3 % (23 9% 8% 5%
Ghenrt 9% 3% 9a% 98% 8% Loy Y Ve
Grent2 0% 84% B4 94% G4% S5 G% B4%,
Ghrent3 83% W% 88% Q8% G4% 83% 28% 28%
Bheat 4 9% BN A% 8% 28% 9% 94% 95%
Greon River 3 % o% % O% 0% Q% ok 0%
Gteen River 4 o% 0% oY% o% P e &% %
Tysonte 3 O% &% R &% % P % (2
Cone Rund 85% 85% 85% 85% a5% 85% 85% 85%
Lane Run § B5% a5% B8% B5% 85% B5% B5% B5%
Cana Run & K% 5% 9% 0% 0% Wh W% 9%
Wil Creek 1 3% a3% 893% 3% 3% 9% 93% 85%
Mill Creek 2 88% 8% % 8% 9%5% 28% W% 88%
Ml Creck 3 a9% 6% 8% Bg% 89% 85% 6% 89%
Mill Creek 4 9% g% 1% 91% 91% 8i% 1% k1253
Trimle Couily ! 9% 9% 5% 98% % 99% X% 99%
Témble County 2 % o% 8% 3% 9% % @ W
Triszble County 2 0% ok 98% 29% 535 Q8% S8 8%
GFCU 1 O% &4 o% &% 0% 8% 94% 26%
GF

s
Brown 2 B24
Brown 3 Ky 36,251 35.366 0065 1723 1,587 1,154 1,788 1,768 1753 1,821 1825 1,704
Srent1 wy 6870 3,342 2238 2,190 2,248 2,239 2.239 2,230 2235 2237 2239 1.876
Ghem 2 i 16,550 7583 5225 5693 857 5,857 5853 5.930 5,897 5,322 5948 5748
Ghent 3 i 2424 2,392 2065 2308 257 2,3 2.3 2051 2312 2325 2338 2268
Ghent 4 Ky 5929 2,335 2276 2258 2259 2041 2,263 2,297 2270 2284 2288 2,235
Green River 3 L) 6524 6.994 7085 5554 5,868 5336 5.050 5,691 5,868 6,519 6424 5,306
Gireen River 4 Ku 12818 12,37 10369 8048 7.271 9,456 9701 9544 10,876 8499 14095 $.028
Tyrone 3 Ky 276t 3,283 2703 2505 2,585 3094 3,085 2857 3204 3358 2584 2878
Cana Run 4 LGE 2,850 3851 3772 2500 a2z 358 3653 2,762 2453 flou) 3840 3854
Cane Runb LGE 3,788 4154 3885 3278 3352 3411 3753 3,820 3874 4012 2064 3887
Cana Run LGE 4,197 3847 4,522 3,482 34553 4382 4,023 4515 1897 5732 4,785 4,565
MR Creak 1 iLGE 4,052 4284 3522 3812 3,116 3527 3,769 368 82 3374 3820 2.877
Ml Greek 2 LGE 1101 1012 958 933 1,032 X7 957 1085 86 1041 984 13
Kl Creek 3 iGE 9177 8303 9518 8208 2516 3409 B.876 G503 §e82 253 8231 9485
NB Crook 4 LGE 9,535 10161 9,588 002 2479 8518 2952 5,460 0073 2476 0,119 93357
Trimbie County 1 LGB 850 548 545 583 658 845 483 649 544 648 555 547
Trimble Sounty 2 Ku o il TS 1472 1,547 1,549 1,580 1,557 1,658 4,535 1557 1537
“Frirade County 2 LGE i i 182 85 353 383 364 358 355 365 365 Bt
GFCU3 KU & & o G L] L] L] o o 2 o 1024
GFCU T LGE ¢ ¢ ¢ g e g ¢ @ [+ Q & 578

149,646 135,151 95628 £5518 66,650 63,113 70,855 1,759 T304 T289% 5,184 TS

27,410 27,310 27119 27,110 R0 27410 2rnp

83,343 83,343 387E8 38,788 38,763
§2.456 20588 298GR 208 ke re mSer 2048 Q8 8T
Totat KUALSE EPA Allocaizd SO2 AZowantos 145,793 145.TH 88,751 83,751 £8,751 4BL77 48,677 4077 43077 84T} L8077 L Zerig
FUHGE Extension o a4 o o L] [} 9 a a 0 0 0
KU's Poron of OMU Surplug/Shortall 1695 1,342 872 ¢ a o o Q L] o 0 0
Ceninged Company Purchases 1] o o 0 ] 21836 22,778 23882 25,727 24821 272,406 23,413
Selt [} o o i a o Q Q L] o 0 0
wewamn s e s oweswss Sewewm e
TOTAL KWLGE ALLOWANCES 147,497 147,181 69,722 88,11 68,73¢ 88,713 70,855 M 73804 72638 75,184 75,438
2145 16,030 -26.907 2232 2,10t il [ 9 G 2 ] 9
End of Year} 147384 145235 165,268 134,358 136,590  12859F 133393 159.862 - - - - .

147384 aT.a97 88751 88,751 63,751
{ i)

(7,256

£ .
CISEST (22159

T4
(Z1,635F  [22075) (23887} {272

21,5271
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Appendix 4- SO, Emissions of Various SO, Compliance Plans

Brovin 2
Brown 3
Sheat 1
Ghent 2
Ghemt 8
Gherta
Gregs River 2
Grega River 4
Tyrone 3

Cane Run 4
Care fen §
Cang Aund

A Croek 1

Ml Grogk 2

M5 Cregk 3

M Creak 4
Trimble County 7
Treable County 2
Trmble County 2
SFCU 1
SFEY

Brown 2

Browin 8

Ghent 1

Ghent 2

Ghent 3

Ghent 4

Green Rver 3
Green River 4
Tysone 3

Cane Fun <
Cane Fun s
Gane Run 6

Ml Creek

B Gragk 2

M Crek 3

Ml Cregk 4
Trimbie Gounly 1
T Coatty 2
Tdmbie Counly 2
GFCU 1
GFOU |
(o1

Brown 3 KU
Ghentt KU
Ghent2 KU
Ghent3 Ku
Ghents KU
Grean River 3 ru
Green River 4 ru
Fyrome 2 ru
Gane Run 4 LGE
Cane B 5 1GE
LGE
1GE
LGE
LB5E
Wil Creek 5 LGE
Trimble County ¥ LGE
Trimble County 2 Kl
Trirable County 2 LGE
GFCU§ LY
GFCU 1 LGE

02 EMISSITNSTONS)

KU EPA Alloeated 302 Alowances
LGE EPA Alfacated SO2 Alowances

Tolat KULGE EPA Afocated SO2 Aliowances
KUAGE Exiension

Ki's Portion o1 QMU SumptesShontalt
Compined Company Puichases

Sall

TOTAL KUAGE ALLOWANCES

Totzt KUAGE Alowance Bank {End of Year} 147,584

Aliocated Adlowances 147,584
Ermizsion

147,384

147,497

2,143

145235

47,437

148 645)

£2,1483

12,134
3207
34958
4,147
3892
4,251
£,056
2338

W

o
o
¢
Ll
o

142,283
53343
G240

145,739

o
978
2
]

47,475

4332

150,127

147175
122 259)
4892

11827

38768

2,265

0% [
6% 98%%
9B% 98%

6% (o

L W

% 0%
B5% 35%
5% £5%
9% 0%
93% 3%
98% 8%
5% 8%
9% i
5% 9%
2Wh 8%
8% 8%

1,775 1520
8,501 8575
15,763 13820
2334 2337
225 2783
5502 5817
908 139
2,488 2536
31475 3533
3562 3808
a720 3,780
3853 3796
4976 1040
8203 9559
1,105 452
542 648
1470 1,548
383

] &

o ¢

81,633 50581

WB,76S BB

2883
68751

[
a
L]
o

58,751

1285 RAF:

94,989 83,375

63,751 £8.751
(B1.682

(1232 8w

15237

83,187

IBIGE
23983
8,751

i
9
&
4

68,751

RLE T

64,742

68,751
(B3, 457}

645 832 836
1,541 1841 1562
362 352 352
i L Q@

il o Q

83,232 83,665 82,870

38,758 I D
20947 ke

2583 2D28E
seT5t  ABOTY  485YY
o 4 9
9 I
0 g mam
0 4

240

(37.135)

85,213

TAYD

a2,
T4R
20287
8017
[
o
34,700
0
82,777

q

(34,700}

45,72

LA

(37,654}

&7,693

AW

4% 24% 4% 9a%

ot &% 8% 0%
98% 8% 559 5%
8% 96% 8% 9%

0% o &% %

% b 4% %

&5 9% 0% 0%
85% B85% 5% 85%
5% 85% 85% %
s0% 0% 0% 0%
5% 3% 9% 955
96% 98% 8% £3%
25% as% 89% 8%
N% 91% §1% 91%
9% 5% 9% 3%
% 98% 8% 8%

1555 1556 1.857 1539
38 365 B5 35t
& a ] 1,024

& Q9 a 578

89,888 87,986 31,557 85678

AW W T AW wAan

48,077

[

[

32908

[

87985
0 o 4 @
48,077 48,077 48,007

(7, 37

3t
#1,810) (29503}  {«3480F {38602}
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Update 1o the 2004 SO; Compliance Strategy
UL S Appendix 4- SO; Emissions of Various SO, Compliance Plans

Brown FGD in 2011 (GHT FGD in 2009)
F Ol

e

i
L)
L)
Xy
KU
KU
KU
Green Fiver3 KU
Geenn, Biver 4 Ky
Tymne 3 Ku
Cane Ren 4 1GE
CangAun 5 LGE
Cang Aun & LBE
W0 Crook ¢ LGE
MCmek 2 LG8
Ml Creek 3 iGE
Mili Creek 4 LGE
Yrimpiz County 1 LGE
Trimble County 2 ¥u
Trintble County 2 LGE
GFCU1 ]
GFCUt LGE
E: R HEMDV!
Brovm 1
Brown 2
Brown 3
Ghent 1
Ghent 2
Ghent 3
Ghent &
Girgon Fiver 3
Groon Fivar &
Tywona 3
Cang Run &
Gang Run 5
Cang Run 6
Bl Gk 1
il Ceack 2
i Croek 3
3 Craek 4
Trinlya Goanty 1
Trimbie County 2
Trintble County 2
GFCU Y
GEGU 1
O
Brown 2 Ky
Bmwn 3 V)
Ghgnt 4 Hal
Gnant2 5y
Ghem 3 Ky
Ghaat 4 KL
Green River 3 KY
Green Pivar 4 KU
Tywooe 3 Ll
CansRun4 LGE
Cang flun 5 LGE
Cane Aun s LGE 4 >
AR Croek T LGE 052 4,234 3,518 3584 375 3314 3718 ariz 3,463 3659 3189 3042 3,485 3,743
it Creek 2 LGE 1,101 1012 853 7 1,032 968 1043 955 %9 83 %5 942 985 243 1007 357 1,025 288 L0 584 1,013
M8 Creek 3 LGE 8477 8,500 ] 3213 8546 B350 8514 B.8BD 9,387 3858 9338 8,048 8,368 azar 408 aarms 0,503 8952 2535 823 9458
455 Creck 4 LGE 9,856 10,181 2,582 1140 8478 10,062 8578 8872 9290 3345 9,230 868 s, 9,346 5518 2952 9,560 WOr3 9,476 Wg 9587
Trimbie Coumiy ¥ LGE €50 544 645 o 648 593 847 882 533 542 645 892 647 593 B46 593 849 544 48 585 54T
“Triable Couny & KU < Q e 1471 1547 1,540 1,543 1540 1,542 1,548 1,545 1,544 1543 1,545 1,543 1,850 1457 1,585 1555 1557 1537
Trimtle Couray 2 e o & 182 3 W =23 T W2 *»2 w2 w2 w3 =g 385 WS 5 335 351
GFLU i a ¢ ¢ & o Q 0 9 L] L] k] o [ L] Qe 0 el a Q9 a 1824
GRCU1 LGE o < v < o 4 o 3 2 o i a ¢ 9 9 L] kel o & Q 576

149,645 131351 127.857 81,557 66,650 £8.045 63,181 63,207 66345 70,235 9,604 67,838 67,468 65,864 69,713 70,858 5158 B4 72833

= 83,243 83,243 s&?'ss 34,788 3R89 38,758 38,763 Zrae a0 27410 PR Zrng 27,130 27410 27,110 EsARL 2,014 27110 27,458
LGE BPA Affocated SO2 Alowances frass  Gndss 23 23883 20983 Z3A  mam maem  ZASY A8 XS Xam A 20367 208AT
T okt WUAGE EPA pTocatet SO2 Mivances 1RSI 555,798 83,75y w8751 3,7 BBT5Y £2,75% A 47T 42077 L-Xize g 43077 48077
KULGE Extension L] Q & a & o kel 1] L @ kel Q
Ki's Portion of OMU SumivsShoriad 1598 1,352 ay2 ¢ @ 0 8 [} & @ 4 ]
Combined Company Puithases o e k] a P ] Ll ] 2 [ 28727 24,821
SeoR 2 a R o i a kel 9 & Y 4 o
cummwe  gSsII= e mmeses ¢ mmemm o assses e [ —
TOTAL KIHLGE ALLOWANCES sa7457 W1 ger2z BATS\  SB7ST GG 6B7SY 48877 ABATT 4477 FRE0E 72889

2,349 16,000 58,235 -2280% 2401 o2 576 R -18.867 22,159 -2t.527 820 o [+ L] i g ¢ o ] k)

147,384 145298 420 - - - - - . . - -
Aloczpd Adowances 147,384 147,497 48077 ABQTT 48077 48077 ABOTT ABLTT 8077 48077 43077 28,077
59 85

E53] Ll
(21,527 24824 2raes {23413

Emigsions . (149,625
3 (19,358)

aFERe (2458)
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Update to the 2004 SO, Compliance Strategy
Appendix 4- SO, Emissions of Various SO, Compliance Plans

Withouth GH1 £GD (Br.

Brgwn &

Brown 3 XU
Gheat 1 Xy
Ghem 2 iy
Gheat 3 EAY)
Gheat s w
Groen River 8 i)
Grenn River 4 it
Fyrono 3 Eat)
CannRun 4 LGE
Cane fun 8 LGE
Lane Run s 1GE
etk G % ABE
143 Grak & LGE
Wi Greek 3 LGE
Bl Gk 4 LGE
Tembiy Counly 1 LGE
Trmbie County 2 "y
Trmble Comnty 2 LGE
GFCU 1

BFGU 3
SCAUES!

Brown 3 K
Ghent st
Ghent2 K
Ghent 3 Ky
Ghent4 KU
Green Raver 3 Kz
Lrieen Rivet 4 w
Tyrone 3 Ky
Cane firn 4 LGE
LanePun S LGE
Cane fun & LGE
Ml Creek £ fRe:
Wi Creek 2 1BE
Ml Creek 3 1GE
Wil Greok 4 WBE
Trimble County ! LGE
Trimble County 2 Ky
Trimbie County 2 LGE
GFCU 1 st
GECU Lae

SOF EMSHONS{TON;

ER4F 162,230 2078 WRIT [:chazd /277 82,703 88,172 65,742 39,794 875N 49855 47,986 i g EuEre )

Ki) EPA Alocated SO2 Afowancss £3.353 83,343 310 AW 27410 Zrne 27,010 27,110 27,010 FrARE .09 27,118 bR 27110 27010
LGE EPA Aotated SO2 Allowances B2.456 2455 20887 20367 ARARL 20887 20967 Joihire Mesr 20957 20357 G 20551 proklry
Total KWLGE £FA Aliocated S02 Allowances 145,733 145798 oy ROTT  4807T  MBLTT MoT7 s80V |07 aBOTT ROV ®@OT? 88V
KUAGE Exension o 2 o [ k] o L] o ] ] o ] [
¥iJ's Portion of OMU Senxus/Shontali 1698 1878 ] 2 a [ @ o & @ ¢ ] ]
Combined Company Purchases q 8 15321 80 I 34,700 34,626 3raes 39615 4,810 38908 38502
Seit [ 3 L ¢ ] [ ] 5 [ o [
sowmry  m——t m— — e e s e e ommemn s

TOTAL KUALGE ALLOWANCES 147,897 147,175 63398 85887 8213 BRTTT BATR 85,172 85,742 85,734 5,888 87,956 91,557 86673
2,143 4892 13672 ¢ 9 3 [ [ ] ] 0 a 0 ] ]

i KULGE Afowance Bank (Eadof Year) 147,384 146236 150127

Aloated ARoWRNACES 147 384 147,497 147,175
Emission: {140428)
H 147384 {2138} 1810} 134,470 {aresd 3B AI7 {a1.8105
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Executive Summary

e The KU FGD Program has experienced cost increases beyond
those previously discussed
> Labor and material costs have continued to escalate
> Projects continue to be aggressively managed, supported by competitive
bidding process

o Completing the KU FGD Program remains a part of the
Companies’ Least Cost SO, Compliance Strategy
> Projected fuel savings have increased at E.W. Brown and are unchanged at
Ghent
» SO, allowance price forecasts for 2010-2027 are unchanged from previous

analyses

 Project Timing has been reviewed

> Ghent FGDs should be completed as originally planned
» E.W. Brown FGD analysis supports an additional year in the construction
schedule



Key Program Dates

1
* June 20, 2005

§

{
s QOctober 31, 2006

© April 26, 2007

CCN granted for FGDs at Ghent and E.W. Brown
Program update presented to KPSC (Ghent)
Program update presented to KPSC (E.W. Brown)
Actual in-service date for Ghent Unit 3 FGD
Program update presented to KPSC (entire project)
Expected in-service date for Ghent Unit 4 FGD
Expected in-service date for Ghent Unit 1 FGD

Expected in-service date for EW. Brown FGD
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Ghent 3 Operation to Date

» Ghent 3 FGD went in-service in June 2007
» FGD operating as designed and meeting all operational parameters

> An issue emerged with the new ID fans following in-service;
similar fans were purchased for Ghent 4 and E.W. Brown

> Root cause analysis continues

s Current estimates include cost of fan remediation

i
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E.W. Brown FGD Absorber
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E.W. Brown Chimney
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Increase in Capital Costs - E.W. Brown
e [ncrease in estimates

2004 Filing $234M
April 2007 Estimate 359
Current Estimate 500
Total Capital Increase 266
e Most significant changes

Market Impacts $116M
Ductwork & ID Fans 74
Scope Refinements (Limestone System and BOP) 54

o Future Capital Cost Risks
o Approximately $126M (25%) of capital spent with $182M (36%)
committed (spent + under contract)
e Still subject to greater than anticipated labor increases and material
cost increases
e [engthening schedule by one year allows:
» Completion of engineering allows for enhanced execution of procurement and

construction plan (addressing Flour's schedule issues)

> Certainty on ID fan solution .
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nificant Changes: Increase in Long-Term SC

Revision reflects greater clarity on the cost of

, . . . Forecasted SO, Emissions Allowance Prices
industry-wide FGD retrofits necessary to achieve

targeted emissions reductions under CAIR izg
Current market conditions support a rebust long- 1,300 -
N w 1,200 1
term price outlook: L
. . £ 000
o Increasing FGD construction cost g M
3 ]
wm
: . . w800
 Higher gas prices promote higher levels of coal .
generation and relatively higher emissions 60
500 4 N
° [ncreasing price spreads between low and 400 - =B =B
300

high sulfur coals encourage fuel switching
which may raise SO, emissions

---BF-- 2004 ECR Filing —e@- Aprit 2007 Update ~—a—— March 2008 Update

Higher SO, market prices make physical compliance ( FGDs) more
favorable than financial compliance (purchasing allowances)
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Significant Changes: F

 Gap decreases through _ |
2013 as FG DS are in sta ” e d Fuel Price Gap Between Low and High Sulfur Coal at Ghent
due to CAIR

» [ong-term gap increases as
low sulfur (compliance) coal
supply tightens due to
depletion of reserves
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e High sulfur coal continues
to be more attractive
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---g-- 2004 ECR Filing —e— Oct. 2006 Update —#— March 2008 Update

e |nitial Fuel savings of 84 cents/mmBtu as FGDs allow Ghent to

continue the switch from low to high sulfur coal ($84m/yr savings in
2010)
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Significant Changes: |

e Price Gap has increased from
April 2007 due to
transportation differential

Fuel Price Gap Between Low and High Suifur Ceal at Brown

° Gap lower than at Ghent due 80
to differences in sulfur content
and transport
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o
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» For all forecasts, long-term
gap increases over time as low
sulfur coal supply tightens

i
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Fuel Cost Gap (centsimmBTY)
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* High sulfur coal continues to
be more attractive -8+ 2004 ECR Filing —e— Aptil 2007 Update —&— March 2008 Update

° [nitial Fuel savings of 29 cents/mmBtu as FGD allows E.W. Brown to
switch from low to high sulfur coal ($13m/yr savings in 2011)
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Least-Cost Plan continues to include scrubbing Ghent
and E.W. Brown

Ghent Case Summary

o $224M (PVRR) better than Ghent 1 FGD cancellation (financial compliance)

Without Ghent 1 FGD

Base Case-Ghent 1FGD in 2009

13,965

3

258

0

Tncremental Incremental Cost
Case Proéuctmn Cost | NO All_owances SO Ailowances Ca;altal Cost Total PYRR ever Base
e 1207 Db R0 SoPase g

14,225

2008 PVRR $ millions; Production & allowance costs estimated 2008-2028; Both cases include Brown
FGD in 2010; 8.02% discount rate

Brown Case Summary

o $58M (PVRR) better than the next best alternative (physical compliance completing Brown in 2011)
o $99M (PVRR) better than FGD cancellation (financial compliance)

Incremental Incremental Cost
Case Pmdﬂctlon Cost | NO_Allowances | SO, Al]owances Cap:tai Cest 'I‘otal PVRR over Base
Base Case < BR123FGDin2010 13810 . 29 vaiooess2 L 1490 1 o Base
Delay Case - BR123 FGD in 2011 13,805 -1 155 14,547 58
Without Brown FGD 13,885 -3 567 14,583 99

2008 PVRR $ millions; Production & allowance costs estimated 2008-2028; All three cases include Ghent 1 FGD in

2009; 8.02% discount rate;

Incremental capital cost includes the Brown ash pond
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Least-Cost Plan:

Compared to Brown In-Service in
2011:
* Delays bank depletion two years
* Requires allowance purchases of
56,000 fewer tons
Compared to Ghent 1
Cancellation:
» Delays bank depletion five years
° Requires allowance purchases of
304,000 fewer tons
Compared to Brown

Cancellation:

* Delays bank depletion nine
years

° Requires allowance purchases of
1.0 million fewer tons

Tons

SO; Allowance Bank
(Combined Company)

300,000
200,000 b - 2 - o (S mmm e m e m e ]
AL R B
160,000 4% - c e e e e o K o~ %;\:!;g,.g; ;‘*‘:-i: ******************
0 WW“W““"T““%M“W“#M
L0000 NENERERENNANERNNEN nmnillilngll
514111 J0C S P L g
. =, 3
!. -
300,000 b - - - = - e B
. s
400,000 = == = = = = e LI
“500,000 - = = = = = B k3
_____ m
Historical ---m-- - Base Case - GHI FGD-2009, BR FGD-2019

<o om0 Without BRFGD (with GHI FGD-2009) - -=--- BRIZ23 FGD in 2011 (GHI FGD-2009)
- - -m- - - Without GHI FGD (with BR FGD-2010)
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Least-Cost Plan: In
The Least Cost Plan is expected to:

 Decrease the cost of SO, compliance by approximately $99 million in PVRR
compared to the Brown Cancellation Case or by approximately $224
million in PYRR compared to the Ghent 1 Cancellation Case

@

Delay depletion of the SO, allowance bank until 2021 and reduce the
allowance shortfall to ~173,000 tons through 2028

&

Increase fuel procurement flexibility

@

Position the Companies for the SO, reduction requirements of the Clean
Air Interstate Rule and future regulations on fine particulates and mercury

° [ncrease typical residential customers’ bills (1000 kwh/month) by
$2.17/month, which equates to a 3.5% increase in ECR billing factor above
KU'’s original estimate in Case No. 2004-00426.
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Combined Company SO, Compliance Strategy

= Continue with the construction of FGDs at Ghent Units 1 (2009) and 4
(2008) and a single FGD for EW. Brown 1, 2 and 3 (2010)

- Purchase SO, allowances on an as-needed basis
- Continue the practice of environmental dispatching

- Continue to evaluate additional environmental technologies for
existing generating assets
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