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u. s. 
Executive Summary 
The purpose of this document is to updak the 2004 SO2 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 SO2 
allowances and fuel necessitate a re-evaluation of the Companies’ 2004 least-cost SO2 
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 project’ 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 SO2 allowances on an as- 
needed basis, remains the least-cost SO2 compliance plan. Though the addition of the 
FGD systems does not eliminate the need to purchase SO2 allowances, the installation of 
cnvironrnental controls significantly reduces the need to purchase SO2 allowances and is 
required for continued economical compliance with the SO2 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 ofi Application of Kentucky Utilifies Company to modify certain Certificates of Public 
Convenience and Necessity to collslruct ductwork for twoflue gas desulfurization units at the Ghent power 
sfufion, 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 ?he most cost-effective means for 
KU to comply with the relevant emission limits imposed by the CAIR.” 

Page 3 of 37 



Update l o  (he 2004 SO2 Compliance Strategy 
Mnrch-2008 

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’ SO2 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 

C A R  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. 
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Background 
The Clean Air Act Amendments of 1990 (“CAAA”) sought to reduce the effects of acid 
deposition through a phased reduction in SO2 and NO, emissions from 1980 levels in the 
48 contiguous states. Subsequently, the Clean Air Interstate Rule (“CAIR’) was finalized 
by the Environineiital Protection Agency in March 2005. CAIR requires significant 
additional reductions/liinits in phases for NO, and SOz. With regard to SOz, C A E  will 
reduce the allowable SO2 emissions of Kentucky Utilities Company (“KU”) and 
Louisville Gas & Electric Company (“LG&E’)), (collectively “the Companies”) by 
approximately 50% in 2010 aiid 65% in 2015. 

In order to comply with these regulations, the Companies have constructed flue gas 
desulfurization (“FGD’) systems 011 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’ SO2 
removal efficiency where economically feasible, LG&E is expected to meet CAAA 
Phase I1 requirements and provide a bank of SO2 allowances. The Companies’ joint 
plaiming process assumes that allowances banked by either utility can be utilized by 
either Company, thereby mitigating the combined Companies’ exposure to the volatile 
SO2 allowance market. 

On December 20, 2004, the Companies filed with the Commission an application for a 
Certificate of Public Convenieiice and Necessity (“CPCN’) and environmental cost 
recovery (“ECR’) treatment for additional wet FGD systems 011 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 I ,  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 (ix., 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 SO2 Compliance Strategy for Kentucky Utilities 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. . SO2 allowance market 

9 Fuel price forecasts 
* FGD capital costs and the construction schedule for the FGD at Brown. 

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 SO2 emissions allowance costs supports a strategy of 
FGD construction rathcr than purchasing allowaiices from the allowance market. 

The following graph highlights the change in SO2 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 SO2 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 commodity markets have intensified the challenge of meeting reduction 
targets for emissions: 

Construction costs for building FGDs have increased, due in part to 
materials, labor, and contractor availability issues; 
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 SO2 allowance market; 
Similarly, plans for coal-fired generation capacity additions in excess of 
the level underlying the 2004 forecast add further upward pressure to the 
SO2 allowance market; and 
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 SO2 allowances. 

'See Case No. 2006-00493, Testimony of John P. Malloy (page 11,  beginning line 6)  
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- - 2004 ECR Filing -4- April 2007 Update +March 2008 Update 

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 lowhigh 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 

.- - 2004 ECR Filing --e- Ocl. 2006 Update * March 2008 Update 

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 lowhigh 
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 

80 ., I 

.. 2004 ECR Filing -+- April 2007 Update -March 2008 Update 
At both the Ghent and Brown stations, the increases in the forecasted lowhigh sulfur fuel 
price gaps continue to make physical compliance with CAAA and C A R  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 
Gheiit 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 pIanning. 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: 

Market Impacts (Labor, Material, Equipment) $109m 
IDFans $30m 

$221m 
Scope Refinements (Limestone Systedalance of Plant) $82m 

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 contracts 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, Ghent4 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 lcssons 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: 

Market Impacts (Labor, Materiat, Equipment) $116m 
Ductwork and ID Fans $74m 

%244m 
Scope Refinements (Limestone System/Balance of Plant) 

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 module 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 

Page I I of 37 



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 paiels, mist eliminator wash nozzles and piping, 
recycle nozzles and piping and in heavier support structure for those components. 
The Browii 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 Order3 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 o€ 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% SO2 removal efficiency is considered. 

The Cases were evaluated using the PROSYMTM 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.& 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 PROSYMTM using the Companies’ base price forecasts 
for fuel and SO2 and NO, 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 NO, allowances less the sale of excess NO, allowances. Note that NO, 

In the Matter Of The Application o f  Kentuckv Utilities Comnunv for a Certificate o f  Public Convenience 
and Necessitv to Construct Flue Gus Desulfurization Svstems and Apvrovul o f  i t s  2004 Compliance 
Plan for Recovery bv Environmental Surcharm, Case No. 2004-00426, Final Order dated June 20, 
2005. 
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emission levels are quantified because the retrofitting of an SO2 control 
technology impacts how that unit is dispatched, which in turn, affects NO, 
tonnage emissions. 

3. S O 2  Allowances represents the revenue requirements associated with the use of 
an i s02  allowances less the sale of excess SO2 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 SO2 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 1 FGD Case” in whichthe 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. 

SOz Compliance Strategies Evaluated for Ghent 
Ghent FGD 

Capital 
Cost’ ($M) - Case Construct FGDs at 

Base Case Ghent I ,3,4 $682.5 
Without Ghent I FGD Ghent 3,4 only $630.3 

’ Total FGD Capital COSIS are the sum oJannual (nomrnal dollorsj 
~ ~ n r f i u ~ i i o n  expendrrures 

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 SO2 emissions associated with each Case. 
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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 SO2 allowance costs. 

Beginning in 2000, it became necessary for the Companies to begin using banked SO2 
allowances for compliance. As the figure below shows, the Companies’ combined 
banked SO2 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 SO2 allowances by five years compared to cancelling the Ghent 1 FGD, which 
requires an additional 304,000 tons over the study period. 

SO2 Allowance Bank 
(Combined Company) 

s 
F- -200,000 4 

. . . .  . . . . . ~ .  . . ~ . .  .. -400,000 

. . ~ ~ . .  . .  . . . .  . . . . . .  8 

-600,000 

-Historical 
. . .m.. . Without GHI FGD (with BRFGD-2010) 

.--I-. . Base Case - GHI FGD-2009, 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 contractual 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 SO2 compliance strategies 
at Brown that were evaluated in this update. 

SOz Compliance Strategies Evaluated for Brown 
Brown FGD 

In- Service Capital Ash Pond 
Date Cost’ ($M) Cost’ ($M) - Case Construct FGD at - 

Base Case Brown Units 1,2,3 2010 $499.9 $153.0 
Delay Case Brown Units 1,2,3 201 1 $533.5 $156.2 
Without Brown FGD None (Purch. Allowances) n/a $174.0 $120.2 
’ Tom1 PGD Capiml Cosrs and Ash Pond COSIS are the sum of annual (nominal dollars) 

consrrucrion cxgcnditures. 

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 SO2 
emissions associated with each Case. 

Brown Case Summary 

2WXPVRR $ ~ n i l l r o ~ ~ ~  Prodman & dloismice coIseImwref200R 2028 A I I ~ O w ~ ~ ~ c I ~ ~ d ~  Chew I FCD 
r w m c m u I  r a p m i  COJI axlud?$ ihc Bio,vi w h  pond 

2009 8025bdiicomi role 

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 SO2 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 SO2 allowances 
by two years compared to the second least-cost Case (Delay Case - Brown FGD in 201 1) 
which requires an additional 56,000 tons over the study period. The “Without Brown 
FGD’ Case necessitates purchasing SO2 allowances starting in 2012 and significantly 
increases SO2 allowance market exposure by requiring 1.2 million total tons to be 
purchased over the next twenty years. 

Page I6 of 37 



SO2 Allowaiice Bank 
(Combined Company) 

-Historical 
- - - m - - .  WithoutBRFCiD(withGH1FO-2009) ---e-.. BRFOin201l(GHIFGD-2009) 

-...)-.. Base Case -GHI FO-2009, BRFGD-2010 

Discussion of Base Results 
Each of the FGD build alteinatives allows the postponement of the Companies' initial 
SO2 allowance purchases. However, no alternatives allow for all of the SO2 allowances 
required to comply over the twenty-year study period to be provided without purchasing 
allowances from the SO2 allowance market. With the Base Case, exposure to the volatile 
SO2 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 SO2 emissions and the 
Companies' anticipated annual allowable emission level. The difference between SO2 
emissions and allowance allocations is currently being covered by banked allowances. 
The implementation of Phase I1 of CAIR significantly widens the gap between the 
allowable emission level and forecast emissions. Though the aimual allocation of SO2 
allowances does not change with the implementation of Phase I and Phase I1 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 SO2 be matched with two 
allocated or purchased SO2 allowances. The implementation of Phase I1 of the CAIR 
further limits allowed emissions by requiring that each ton of emitted SO2 be matched 
with three allocated or purchased SO? allowances. 
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Annual SO2 Emissions and Allocated Emissions Level 
(Combined Company) 
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Least-Cost Plan and SOz 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 
SO2 allowance price forecasts and the near-term price gap between high and low sulfur 
coal. 

Without scrubbing at Brown, the Companies face a significant SO2 allowance shortfall of 
over 1.2 million tons through 2028. Not scrubbing at Ghent 1 exposes the Companies to a 
shortfall of 475,000 SO2 tons. Though the Base Case allows the shortfall of allowances to 
be economically mitigated, future allowaiice 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 SO2 allowances on an as-needed basis, is the least-cost SO2 
compliance plan with the following impacts projected over the 20 year analysis period 

1. Decreases the cost of SO2 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' SO2 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 SO2 reduction requirements associated with the 
C A E  and future regulations targeting fine particulates and mercury; and 

5. Increases typical residential customers’ bills (1000 kwhhonth) 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 SO2 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 eiivironmental 
technologies for existing generating assets. 
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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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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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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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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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The above photo (dated 3/12/2008) shows the new warehouse. 
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Basecase: 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 booidtax 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 
halted at 2028. Doing so would have the effect of underestimating the capital cost of alternatives 
and would favor constructioii 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. 

0 Capital costs, O&M costs, and the costs of increased emissions (both NO, and SOz) 
associated with the addition of new environmental projects will be subject to recovery 
through the Environmental Cost Recovery mechanism. 

Financial Data 
9 Discount Rate (96): 
9 
P AFUDC Rate (%): 
9 Insurance Rate (%): 
9 Property Tax Rate (%): 
9 Percentage of Debt in Capital Structure (%): 
9 Debt Interest RatelWeighted Cost of Debt (%): 
9 Desired Return on Rate base (%): 
9 Capitalized Interest Debt Rate (%): 
9 Environmental Projects Book Life (years): 
9 Environmental Projects Tax Life (years): 
P Annual Fixed O&M escalation rate (%): 
9 Annual Variable O&M escalation rate (%): 

Federal Income Tax Rate (%) 
8.02 % 
38.9 % 
8.02 % 
0.07 % 
0.15 % 
44.05 % 
4.88% 
8.02% 
4.88% 
20 years 
20 years 

I .6% 
1.6% (prorated for mid-year installs) 

No unit retirements occur on the Companies’ generating system within the study 
period. 
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Updare to ihe 2004 SO2 Compliance Siruleg.y 
Apyeizdix 2- Gmeud Study Assirmptions 

Confidential Information 

SO2 Emission Costs (Base Assumption) 
Note that the effects of C A R  are reflected in the forecasted price of SO2 emissions 
allowances. 

SO, Price 
($/Ion ernitled) 

2008 457 
2009 455 
2010 480 
201 1 624 
2012 649 
2013 673 
2014 733 
2015 794 
2018 855 
2017 916 
2018 977 
2019 1038 
2020 1099 
2021 1160 
2022 1221 
2023 1282 
2024 1343 
2025 1404 
2026 1420 
2027 1449 
2028 1472 

Forecasted SO, Emissions Allowance Prices 

Fuel 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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