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4. FORMAT 

4.(1) Organization 

This plan is organized y using 

1. 

11. 

111. 

: Section an Subsection iiuiiibers found i n  the 

Administrative Regulation 807 KAR 5:058, "Integrated Resource Planning by E.lectric 

Utilities," This report is filed with the Public Setvice Coinmission of Keiitucky in 

compliance with the aforementioned regulation 

The format of the report is outliiied below. 

Volume 1 

I )  Table of Contents 
2) Section4 Format 
3) Section 5. Plan Summary 
4) Section 6 Significant Changes 
5) Sectioii 7 L.oad Forecasts 
6) Sectioii 8 Resource Assessnieiit and Acquisition Plan 
7) Section 9 Fiiianeial Information 

Voluiiie 11. Technical Appendix 

1 )  Tlie U.S E.cononiy, Tlie 30-Year Focus, First Quarter 2007, Global 
Insight 

2) KU & LG&E. Hourly Demand Forecast Methodology 
3) KU, L.G&E., & ODP: Residential Use-per-Customer Models 

Volume 111. Teelinical Appendix 

1) Recomniendatioiis in PSC Staff Report on the Lmt IRP Filing 
2) Aggressive Green Sceiiario 
3) Optimal Expansion Plan Analysis 
4) Analysis of Supply-Side Technology Alternatives 
5) Screening of Demand-Side Management Options 
6) Transmission Information 
7) 2008 Analysis of Reserve Margin Planning Criterion 
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8) Update to the 2004 SOz Compliance Stialegy for E ON 11 S 
Subsidiaries Kentucky Utilities Company and Louisville Gas and 
EIecti ic Company 
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5. PLAN SIJMMARY 

5.(1) Description of the utility, its customers, service territory, current facilities, and 
planning objectives. 

Kentucky Utilities Company (KU) aiid Louisville Gas and Electric Company (LG&E) are 

investor-owned public utilities supplying electricity and natural gas to customers primarily in 

Kenhicky, Both KU and LG&E are subsidiaries of E.ON U.S, After more than tliree successful 

years as part of E.ON AG (Frankfurt: E.OA), LG&E. E.iiergy Corp. changed its name to E..ON 

U.S. LLC effective Noveiiiber 29, 2005, while maintaining the utility brand iiaiiies of KU and 

L.G&E, As the owners aiid operators of interconnected electric generation, transmission, and 

distribution facilities, KU and L.G&E (tlie Companies) achieve economic benefits through 

operation as a single interconnected and centrally dispatched system and through coordinated 

planning, construction, operation aiid inaintenance of their facilities 

The Companies' Integrated Resource Planning (IRP) mandate is to meet future energy 

requirements within its service territory at the lowest possible cost consistent with reliable 

supply. Serving inore than 914,000 electricity customers via a traiisinission and distribution 

network covering some 27,000 square miles, KU and L.G&E, have a joint net summer generation 

capacity of 7,519 megawatts (MW) as showii in Table 5.,(1)-1. Based in  L.exington, KlJ supplies 

electric service i n  an area that covers approximately 6,600 non-contiguous square niiles and 

serves 77 counties iii Kentucky as well as five counties in southwestern Virginia that are serviced 

by Old Domiiiioii Power Company (ODP). KU also sells wholesale electricity for resale to 12 

municipalities in Kentucky LG&E, an electric and natural gas utility, serves customers in tlie 
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1,ouisville inetropolitaii area and sixteen surrounding counties which cover approximately 700 

square miles. 

The Companies' retail custoiiiers include all customers served under the following service 

classes: residential, general service (small comniercial and industrial), large commercial, large 

industrial (large power), public authority and street ligliting Among the industries included in 

the service territory are coal mining, autoinotive and related industries, agriculture, primary 

metals processing, chemical processing, pipeline transportation, and the manufacture of electrical 

and other machinery and of paper and paper products. 

The Companies' power generating system consists of 18 coal-fired units operated at 

seven different steam generating stations: E. W. Brown, Cane Run, Ghent, Green River, Mill 

Creek, Trimble County and Tyrone. Gas-fired and/or oil-fired combustion turbines supplenient 

the system during peak periods The system is further augmented by hydroelectric facilities at 

Dix Dam and Ohio Falls. The generating units for KU and L.G&E. are summarized in Table 

5.( ])-I (See Table 8.(3)(b) in Section 8 for a detailed listing.) 
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Table 5(1)-1 
Generating Unit Totals for KU and LGGrE 

2007 Suiiiiiiei 
Net Capacity 

(MW) 

Totals 200718 Wintei 
Net Capacity 

(MW) 

I 

Totall 75191 7766 

The Companies' net suniiner generating capability in 2007 was 7,519 MW, The 

Companies liave purchase agreements in place with Oweiisboro Municipal Utilities (OMU) and 

Ohio Valley E.lectric Corporation (OVEC). The Companies currently receive 8.13 percent of the 

OVEC capacity and energy. Further description of the 0VE.C sponsorship is as indicated i i i  

Section 5 (4). The Companies' highest combined system peak demand of7,132 MW occurred on 

August 9, 2007, at hour eliding 16:OO EST. On that date, KU's highest peak demand was 4,.344 

MW at hour ending 15:OO EST. L.G&E experienced its highest system peak demand of 2,834 

MW 011 August 16, 2007, at hour ending 15:OO E.ST However, KU superseded its peak on 

.laiiuary 25, 2008, at hour eliding 08:OO EST with 4,476 MW. 

The Companies have an ongoing resource planning process and this report represents 

only one siiapshot in  time of the process which is fundamental to all corporate planning. The 
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various sections of this report define ongoing and planned activities that collectively iiialte up 

this process. This dynamic process continues to evolve and uses state-of-the-art techniques and 

models as well as tiinely and pertinent information Certain assumptions are made i n  these 

planning decisions, and as such, are subject to various degrees of risk and uncerlainty. 

The economics and practicality of supply-side and demand-side options are examined as 

part of tile integrated plaiiniiig process i n  order to forecast the Companies’ least cost options to 

meet forecasted customer needs. The Companies’ resource planning process is comprised of the 

following: 1)  establishment of a reserve margin criteiioii, 2) assessment of the adequacy of 

existing generating units and purchased power agreements, .3) assessrneiit of potential purchased 

power market agreements, 4) assessment of demand-side options, 5) assessment of supply-side 

options, and 6) development of the optimal economic plan from the available resource options, 

Even though the IRP represents the Companies’ analysis of the best options to meet customer 

needs at this given point in time, this forecast is reviewed and re-evaluated prior to 

implementation. 

The Companies reviewed and considered the Conmission Staff Report on the 2005 

Integrated Resource Plan Report of L.ouisville Gas and Electric Company and Kentucky Utilities 

Company dated February 2006 (Case No. 2005-00162) while preparing this IRP, The 

Companies have addressed the suggestions and recommendations contained in  the Staff report. 

A summary of the ways i n  which these suggestions and recommendations were addressed is 

provided in the report titled Recommendations in  PSC Staff Report on the Last I R P  Filing 

contained in Volume 111, Technical Appendix 
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5(2) Description ofmodels, methods, data, and key assumptions used to develop the 
results contained in the plan; 

Demand and Energy Forecast 

Tlie production of a robust forecast of system energy requirements and peak demand is a 

prerequisite for efficient planning and control of utility operations. Tlie Companies’ goals are to 

provide adequate and reliable service to its customers at tlie lowest reasonable cost, and to 

achieve equitable cost allocation between customers based on tlie costs of providing service 

Decisions on tlie selection, size and timing of capacity additions i n  tlie various components of tlie 

supply chain - including power plants, transmission lines, and substations - are directly 

dependent on sales trends and characteristics as identified in tlie long-terin load forecast. 

Tlie modeling techniques employed by the Companies allow energy and demand 

forecasts to be tailored to address tlie unique characteristics of tlie KU and L.G&E. service 

territories. New forecasting approaches are continually evaluated to optimize all aspects of tlie 

exercise, 

Energy forecasts for KU and LG&E. are developed using tlie same basic methodologies. 

Tlie energy forecasts from each utility are used as inputs to a consistent demand forecasting 

methodology that generates individual and combined company demand forecasts The remainder 

ofthis section addresses at a summary level the models, methods, data and key assumptions in 

developing the energy and demand forecast for tlie 2008 I R P  

KU’s and L.G&E’s foiecasting approach is based on econometric modeling o i  energy 

sales by customer class, but also incoiporates specific intelligence on tlie prospective energy 
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requirements of tlie utility’s largest customers, E.conometric inodeling captures tlie (observed) 

statistical relationship between energy consumption - the dependent variable - and one or more 

independent explanatory variables such as tlie number of liouseliolds or tlie level of economic 

activity i n  the service territory. Forecasts of electricity sales are tlien derived froin a projection 

of tlie independent variable(s) 

This widely-accepted approach can readily accommodate tlie influences of national, 

regional and local (service territory) drivers of utility sales. This approach may be applied to 

forecast customer numbers, energy sales, or use-per-customer. The statistical relationships will 

vary depending upon the jurisdiction being modeled and the class of service. For LG&E, only 

one jurisdiction is modeled, Kentucky-retail., The KIJ energy forecast identifies three separate 

jurisdictional groups: Kentucky-retail, Virginia-retail, and wholesale sales (to 12 municipally- 

owned utilities in  Kentucky). The distribution of KU sales by jurisdiction in 2007 was: 85.8 

percent Kentucky-retail; 4.7 percent Virginia-retail; and 9.5 percent wholesale. Within each 

jurisdiction, the forecast typically distinguishes several classes of customers including 

residential, commercial, and industrial. 

The econometric models used to produce the forecast passed two critical tests. First, tlie 

explanatory variables of the models were theoretically appropriate and have been widely used in 

electric utility forecasting Second, inclusion of those explattatory variables produced 

statistically-sigllificalit results that led to an intuitively reasonable forecast. In other words, the 

models were proven tlieoretically and empirically robust to explain tlie behavior of tlie KU and 

LG&E, customer and sales data. 

Sales to several of KU’s and LG&E’s largest customers are forecast based 011 infonnation 

obtained through direct discussions with these customers. These regular communications allow 
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the Companies to directly adjust sales expectations given the first-hand Itnowledge of the 

production outlook for these companies. 

The modeling of residential sales also incorporates elements of end-use forecasting - 

covering base load, heating and cooling components of sales - which recognize expectations 

with regard to appliance saturation trends, efficiencies, and price or income effects., 

Once complete, the KU and L.G&E energy forecasts are converted kom a billed to 

calendar basis and adjusted for company uses and losses. The resulting estimate of monthly 

energy requirements is then associated with a typical load profile and load factor to generate 

annual, seasonal, and monthly peak demand forecasts. 

A more detailed description of the forecasting models, methods, and data used to develop 

the forecast is contained in Section 7 of this report 

Data 

Data inputs to the forecasting process for both KU and L,G&E. come froin a variety of 

external and internal sotirces. The national outlook for U S  Gross Domestic Product, industrial 

production and consumer prices are key macro-level variables that establish the broad market 

environment within which KU and L.G&E operate L.ocal influences include trends in 

population, household formation, employment, personal income, and cost of service provision 

(the ‘price’ of electricity). National, regional and state level macroeconomic and demographic 

forecast data are provided by reputable economic forecasting consultants (Global Insight). 

Weather data for each service territory is provided by the National Climatic Data Center 

(NCDC), a branch of the National Oceanic and Atmospheric Administration of the U.S. 

Department of Commerce. A coal production forecast is obtained from Hill & Associates for use 



i n  inodeling KU mine power tariff sales Itron provides regional databases with information 

from the E.nergy Infoiination Administration (EM) that support the modeling of appliance 

saturation and efficiency trends and customer choice The retail electric price forecast and load 

profile/load factor data for both utilities are determined internally 

As mentioned previously, sales to several large customers for both KU and L.G&E. are 

forecast based on inforniation provided by these customers to KIJ and L.G&E.., Historical sales 

data for these customers and for the respective class forecasts are obtained via extracts from 

KU’s and LG&E.’s Customer Infonnation Systems (CIS)., Figure 5.(2)- I illustrates the exteinal 

and internal data sources used to drive the KIJ and L,G&E forecasts, 
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Figure 5.(2)-1 
Data Inputs to KU & LG&E Customer, Sales, and Demand Forecasts 

External 

National Economic/ 
Demographic Factors 

Global Insight 
Connty Sr State 

Economic/ 
Demographic Factors 

Temperature Data 
for Lexington, 
Louisville, and 

Kentucky Coal 
Production 

ItronlEIA 
Appliance 

Efficiency & 
Saturation 

Internal 

Retail Electric Price 
Forecast 

Customer and Sales 
History by Rate 
Class from CIS 

Customer 
Information 

Service Territory 
Appliance 

Saturation Surveys 

Typical Load 
Profile & Load 

Factor Assumptions 

Following is a summary of key assumptions made in  Global Insight’s 2007 Long-Term 

Macro Forecast, used by the Companies as macroeconomic background for the energy sales 

forecast in the 2008 IRP, A copy of this forecast is attached as part of Technical Appendix 3 ,  

‘Supporting Documents,’ in  Volume I I .  
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Tr.er7d Scenrrr io: Tlie scenario assumes no major disruptions to tlie long-term growth 
trend Tlie projection is best described as depicting tlie mean of all possible patlis the 
economy could follow. Economic output is forecast to grow snioothly 

Der77ogrnphic.s: The population projectioii i i i  the trend scenario is consistent with tlie 
Census Bureau’s latest ‘interim’ projections which were released in May 2004. 
Based on specific assumptions about immigration, fertility and mortality rates, U.S. 
population was forecast to achieve average aiinual growth of 0.8 percent tlirougli 
2030. 

Ernp/oywit:  Overall employnient was forecast to grow at approximately 0 8 percent per 
year over the forecast period 

Oiriprrt: Growth in annual real U.S. Gross Doiiiestic Product was projected to average 
2.6 percent over tlie forecast period. 

In addition to national- and state-level data, Global Insight provided county-level 

Service-territory level forecasts were created as an economic and deiiiographic forecasts. 

aggregate of the county level forecasts. These forecasts are addressed further in section 5 . ( 3 ) ,  

Eitergy Iitriepeitdcitcc nitd Sccrrrity Act of2007 

Tlie Energy Independence and Security Act of 2007 (ESA 2007) was signed into law by 

President Bush in December 2007. The provisions in  ESA 2007 are primarily designed to 

increase energy efficiency and the availability of renewable energy. KU and L.G&E electricity 

sales will be impacted priiiiarily by a set of provisions iii the law that tighten lighting and 

appliance efficiency standards as well as foster the development of new building and coiitmercial 

equipment standards 

Tlie 2008 IRP incorporates the impact of the new lighting and appliance efficiency 

standards on electricity sales (new building and commercial equipment standards have not been 

developed, so tlie potential impact of these standards has not been incorporated). The new 

lighting efficiency standards are expected to have the greatest impact on electricity sales. The 
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full impact of the new lighting standards is expected to be phased in gradually between 2012 and 

2019, Because KU and L.G&E already assume appliances will becoiiie more efficient in  the 

future, the impact of the new appliance efficiency standards is not as significant. A more 

detailed discussion of ESA 2007 and its anticipated impact 011 electricity sales is included in 

Sectioii 6 .  

Resource Assessment 

Both the economics and practicality of supply-side and demand-side options are carefilly 

examined in the planning decision-making process in order to develop an IRP which meets 

customers' expected needs., The Companies continue to use the Strategist"" program for resource 

expansion studies, Strategisi'" contains several modules wliicb may be executed in various ways 

to evaluate system resource expansion alternatives. Strategis?' is a proprietary, state-of-tlie-art 

coniputer model developed by Veiityx Energy, L,LC', wliicli integrates tlie supply-side, demand- 

side, and environiiiental compliance alternatives to produce a ranked number of plans that meet 

the prescribed reliability criteria 

Various sensitivity analyses were performed as a part of this detailed resource assessment 

(see below) The brealteveii seiisitivities help deteiniine what data input or assumption changes 

would be necessary in order to iiialte an iiiiecoiiomical technology in the base case conditions 

become economically equivalent. 

Capital cost (breakeven) 

Gas cost (breakeven) 

I Formerly Strategist" was a NewEneigy product NewEnergy Associates was acquired by Ventyx on 813 1/2007 
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New uni t  in 2015 inust be coal unit 

Higher forecast custoiner load requirements 

L.ower forecast customer load requireinents 

Retire Green River units 

Retire Tyrone unit 3 

Retire Green River and Tyrone units 

Retire aging “Group .3” combustion turbines 

No IRP DSM 

No DSM filing approval 

No new DSM 

CO? regulation 

Combined cycle operation 

Coal and natural gas fuels are simulated in the supply side technology analysis as well as 

the resource optimization. A inajor change in future gas or coal prices can have a significant 

impact on both the selection of new units as well as upon the operation of existing units. 

Another significant factor which influences the Companies’ resource plan is the load forecast 

(deniand and energy forecast). Each resource option is selected for optimal performance at 

specific levels of utilization Alternative load growth scenarios also may have a significant 

impact on tlie selection of an optiinal technology, type and size; therefore, three load forecasts 

are developed, The three forecasts show an expected system load growth case (base case); a ease 

in which system load growth exceeds expected growth (high case); and, a ease in which system 
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load growth is less than expected (low case) The three load .forecasts were analyzed as part of 

the IRP development. 

Additionally, tlie Companies reviewed an “aggressive green” scenario as a sensitivity to 

tlie optimal plan. The aggressive green scenario illustrates the impact of “efficiency at all costs” 

and a national commitment toward eliminating coal generation i n  favor of renewables. The 

following is a list of l e y  demand- and supply-side assumptions in  tlie aggressive green scenario: 

Demand-side Assumptions 

Consumers purchase the most efficient appliances at noi’mal replacement intervals 

regardless of cost; 

Incandescent light bulbs phased out by 2012; 

New homes and buildings built to more stringent energy-efficient standards; 

New homes must be constructed with solar photovoltaic technology after 2012; 

Lage  comniercial customers use 20 percent less energy by 2022 

Supply-side Assumptions 

Existing coal units must be retired after 50 year life beginning in 201 5; 

No new coal units are built without carbon capture and sequestration (CCS); 

Kentucky adopts mandatory Renewable Portfolio Standard (RPS) of 15 percent 

by year 2020). 

Details of this scenario can be found i n  tlie report titled Aggr.e.sriiie Greeri Scennr-io in Volume 

111, Technical Appendix, 
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5.(3) Summary offorecasts of energy and peak demand, and key economic and 
demographic assumptions or projections underlying these forecasts; 

Combined Company 

History 

Table 5.,(3)-1 presents historical data 011 Combined Company customers, sales, energy 

requirements', and peak demand, 011 a Combined Company basis, native electric custoiiiers 

increased froiii 892,688 in  200.3 to 934,227 in  2007, aii average annual growth rate of 1.1  

percent. Actual sales for KU and L.G&E. rose froni 30,999 GWli in 200.3 to .34,300 GWh in 

2007, increasing at an average annual growth rate of 2 6 percent. On a weather-norinalized 

basis, average sales growth was I .  7 percent over this period. Combined energy requirements 

grew from 32,778 GWh in 2003 to 3.3,387 GWh in 2007., Peak demand fluctuated over the 

200.3-2007 period., On an actual basis, peak demaiid fell from 6,393 MW in 200.3 to 6,223 MW 

in 2004 only to increase to 6,833 MW in 2005. Further increases occurred in 2006 and 2007 

with recorded peaks of 6,880 MW and 7,132 MW, respectively. On a weather-normalized basis, 

the system peak increased by an aiinual growth rate of 2. I perceiit from 200.3 to 2007., 

'Energy requirements represen1 sales plus lransiiiission tind dislribiilion losses 
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Table 5.(3)-1 
Combined Company: Historical Customer Numbers, Calendar Sales, Energy 

Requirements and Peak Demand, 200.3-2007 

2003 2004 2005 2006 2007 
Customers 892.677 90.3,834 9 14,352 92525 I 934,227 
Sales (CWII) 30,W9 3 1,902 33,283 32,641 34.300 
Weather-Normalized Sales (CWIi) il.518 32,277 31,709 33.063 33.705 
Energy Requirements (GWh) 32,778 33.976 .35,377 34.7.38 36.387 
Peak Demand (MW) 6,393 6,223 6.X33 6,880 7,132 
Weather-Norntalized Peak Demand (MW) 6,448 6,362 6,734 7,041 7,01 I 
‘Reflects iinpncl ol  inteiruplible and ciirlailed loads 

Combined Company Forecast 

All forecasts of energy salesirequirements, peak demand, and use-per-customer assume 

normal weather - talten as tlie 20-year average of daily temperatures in  each month. Table 5.(3)- 

2 presents the forecast for Combined Company customer numbers, sales and energy 

requirements, together with forecast annual growth rates. I n  2007, weatlier-norinalized sales 

were lower than expected due to delays in certain large expansion projects among the 

Companies’ large industrial customers. This explains the relatively high growth rate in projected 

sales for 2008 of 3 perceiit, These projects are expected to resume as the economy recovers. 

From 2008 to 2010, Combined Company customers are forecast to grow at an average annual 

rate of 1.3 percent, while both sales and energy requirements are forecast to grow at an average 

annual rate of approximately I .5 percent. From 201 1 througli 2016, Combined Company 

customers are forecast to grow at an average annual rate of I , 2  percent. After 2016, tlie average 

annual growth rate for customers is 1 , I  percent, 
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Coiiibiiied Company sales and energy requiremeiits are expected to grow at aii average 

annual rate of I S percent over the period between 2008 and 2012 Over the next five-year 

period (20l.3-2017), the average annual growth in sales and energy requirements declines to I 0 

percent due primarily to reductions in lighting-related consumption prompted by E.SA 2007 (see 

Section 6 for a more detailed discussion of E.SA 2007). Over tlie entire forecast period, the 

average aiinual growth in  sales and energy requirements is 1.3 percent. 

% Growth 
in 

Customers 

1 1 %  
1.3% 
1 3 %  
1 2% 
1.2% 
1.1% 
I .2% 
1.2% 
1.2% 
1 . 1 %  
1 . 1 %  
I , I %  
L l %  
1 1 %  
1.1% 

Table 5.(3)-2 
Combined Company: Forecast Customer Numbers, Sales, and Energy Requirements 

Combined 
Company 

Sales 
Forecast 
(GWh)' 
33.705 
34,7.3 I 
35,267 
35,754 
.36,128 
36,843 
37,268 
37,629 
37,967 
38,332 
38,761 
19,298 
,393 I2  
40,4 18 
40,923 
4 1,477 

Year 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 

Combined 
Company 
Customers 

934.227 
944,906 
957, I48 
969,3 13 
981,218 
992,816 
1,004,189 
1,015,777 
1,027,618 
1,039,507 
1,05 1,341 
1,063,3 I 1 
1,075,417 
1,087,662 
I ,  100,047 

% 
Growth 

in 
Energy 
Sales 

3"0% 
1.5% 
1.4% 
1.6% 
1.4% 
I .2% 
1 .O% 

I .O% 
1.1% 
14%) 
I ..3% 
1 S% 
I ..2% 
1.4% 

0 9% 

2022 I 1,112,574 
I 

Combined 
Corn p a n y 

Energy 
Requirements 

Forecast 
(GWh)' 
35,758 
36,835 
37,404 
37,921 
38,531 
39,080 
39,535 
39,927 
40,298 
40,695 
41,153 
4 1,725 
42,270 
42,914 
4 3,449 
44,036 

% Growth in 
Energy 

Requirements 

3 .O% 
1.5% 
1 .4% 
I .6% 
I 4% 
1,2% 
I ,O% 
0.,9% 
L O %  
1.1% 
1"4% 
I .3% 
I .5% 
1.2% 
1.4% 
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Table 5.(.3)-.3 presents the Combined Company forecast for suiiimer and winter season 

peak demand. The Combined Company demand forecast reflects the coincident peak of both 

utilities (ICU & L.G&E); the individual company pealts are not necessatily coincident, Combined 

Company native dcinand after industrial curtailments is forecast to grow from 7,095 MW ii i  

2008 to 7,512 MW in 2012, a growth of417 MW with an average annual growth rate of 1.4 

percent. By 2022, Coiiibined Company deiiiand reaches 8,591 MW for a total increase from 

2008 of 1,496 MW, with growth averaging 1 4 percent per year over the full forecast period. 

Combined Company curtailable load is estimated to be 105 MW for each summer period during 

the forecast. From 2008 through 2012, the winter peak increases by 142 MW for an average 

growth rate of 1 4 percent. By 2022, the winter peak is forecast to increase by 1,118 MW with 

growth averaging I .2 percent per year. The forecast of winter peak demands is not adjusted for 

curtailable loads. 

Some of the variability in the growth in  the Combined Company winter peak demand is 

driven by the selection of the historical “referciice months” that are used to sort hourly loads in  

chronological order. These reference months reflect tlie fact that the winter seasonal peaks for 

KIJ and LG&E are significantly less coincident than tlie summer seasonal pealts Please see 

Technical Appendix, Hoz/r/v Deriinnrl Forecrrsl i21e/hoc/o/ogy, i n  Volume I1 for a more detailed 

discussion of the methodology used to produce tlie hourly demand forecast. 
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Table 5.(3)-.3 
Combined Company Seasonal Peak Demand Forecast 

Year 
2007 
2008 
2009 
2010 
201 1 
2012 
201 3 
2014 
201s 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 

Combined 
Company 
Sit m m er 

Peak 
Demand 
(MW) 

7,Ol 1 
7,095 
7,188 
7,280 
7,404 
7,s 12 
7,600 
7,707 
7,8 I2 
7.9 12 
8,012 
8,127 
8,226 
8,364 
8,461 
8,591 

wintei .. peak 

Percent 
Growth 

1 2%) 
1 3 %  
I 3% 
I 7% 
I SYO 
1 2% 
14% 
14%) 
1 3 %  
1 3% 
I 4% 
12% 
1 7% 
I 2% 
I .S% 

iniands are we; 

Year 
2007108 
2008109 
.2009/10 
2010/11 
201 1/12 
20 1211 3 
201 3/14 
20 I411 5 
2015116 
2016/17 
20 I 7/18 
2018/19 
20 19/20 
2020/:2 I 
202 1/22 
2022123 

:r-nornialized a 

Combined 
Company 

Winter 
Peak 

Demand 
(MW) 
6,244 
6,055 
6,108 
6 2 4  1 
6,322 
6,397 
6,441 
6,492 
6,s 1 7  
6,618 
6,733 
6,898 
6,90,3 
6,975 
7.1 10 
7,193 

ial values. 

Percent 
Growth 

-.3.0%) 
0.9% 
2.2% 
1 3 %  
I 2% 
0,8% 
0.7% 
0"4% 
1.8% 
1.4% 
2.4% 
0 1% 
LO% 
1.9% 
1.2% 

'Sumnier peak demand forecast does not reflect an estimated 126 MW reduction in peak 
demand associated with existing DSM programs 

The 2007/08 winter peak occurred on lanuary 25, 2008 after the winter peak demand 

forecast had been finalized. The actual 2007108 weather-normalized winter peak demand (6,244 

MW) is higher than the 2007/08 forecasted value and higher than forecasted values through the 

winter of 2010/1 1 ,  KU and LG&E conducted an end-use residential survey in the summer of 

2007. According to the survey results, the penetration of electric heating in the KU and LG&E 

service territories is increasing. Most notably, whereas approximately 4.3 percent of all single 
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family homes in  tlie KU service territory liave electric heating, roughly 83 percent of single- 

family homes constructed between 2002 aiid 2006 have electric heating, This increase in electric 

heating load is suspected to be driving tlie higher than expected winter peak demand. Tlie 

Companies will continue to moilitor this situation aiid adjust future winter peak demand forecast 

accordingly. 

Kentucky Utilities Company 

History 

From 2003 to 2007, KU calendar sales grew at an average aiinual rate of 2.6 percent an 

an actual basis and 2.0 percent on a weather-norlllalized basis, On an actual basis, recent growth 

has been most pronounced in tlie Residential class ( 3  6 percent on average since 2001) followed 

by tlie Commercial (.3.,3 percent), Public Authorities (2.1 percent), and Industrial (2.0 percent) 

classes. Virginia retail sales have remained relatively flat from 200.3 through 2007. Calendar 

sales by class (not weather-normalized) aiid recorded and weather-normalized total sales are 

displayed iii Table 5.(3)-4 
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Table 543)-4 
KU Recorded Sales by Class (GWh) 

SYSTEM BILLED SALES: 
Recorded 
Weather-Normalized 

SYSTEM USED SALES: 

Recorded 
Weather-Normalized 

ENERGY 
REQUIREMENTS: 

Recorded 
Weather-Normalized 

SALES BY CLASS: 

Residential 

Commercial 

Industrial 

Lighting 

Public Authorities 

Requirement Sales for Resale 

KENTUCKY Retail 

VIRGINIA Retail 

System Losses 

Utility Use 

ENERGY REQUIREMENTS 

2003 2004 2005 2006 2QQ7 

19,470 20,074 20,994 20,811 2 1,675 
19.707 20.458 20.752 21,013 2l.392 

19,496 20, I78 20,990 20,675 2 1,643 
19.807 20,534 20.769 10,927 2 I .437 

20,654 21,317 22.354 22,O I4 22.993 
20,96 I 2 1.673 22,l I9 22,282 22,774 

5.594 

4.0 I6 

5.594 

54 

I ,428 

1,903 

5,762 

4, I30 

5,880 

54 

1.466 

1,959 

6.178 

4.276 

6,004 

52 

1,514 

2.0 I4 

5,908 

4,270 

6,083 

52 

1,472 

1,978 

6.432 

4,577 

6.049 

54 

1,552 

2,055 

18,589 

906 

1,129 

30 

19,252 

926 

1 . 1  15 

24 

20,0.38 

952 

1,348 

I6 

19,764 

910 

1,323 

16 

20,723 

915 

1,332 

l i  

20,654 21,317 22,354 22,o 14 22,992 
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KU Forecast 

KlJ’s long-term economic and demographic forecast drivers are provided by Global 

Service-territory specific forecasts were created as an aggregate of county-level Insight. 

forecasts 

Key Economic and D e m o g ~ ~ ~ p t i i e  Assumptions 

Den7ogmp/7ic,s The population growth rate in  the KU service territory was 
forecast to be below the national average Annual population growth was forecast 
to average 0.6 percent over the next 10 years iii the KlJ service territory and 0,.8 
percent nationally. This is a continuation of past trends where population growth 
in Kentucky has lagged the national average. Tlie number of households was 
forecast to increase at a slightly higher rate (0 7 percent per year on average over 
the next 10 years). Tlie higher growth in the number of households is the result of 
a declining trend in the forecast of the nuinber of persoiis per household 

Ou/pirf: Real Gross State Product (RGSP) for the state of Kentucky was forecast 
to grow by approximately 2.5 percent annually over the forecast period. 

E/i7p/01~/7~/7/. Overall employment was forecast to grow at approxiinately 0.8 
percent per year over tlie forecast period., 

Per;cor7o/ hco117e: Real total personal income in the KU service territory was 
forecast to grow at a 2.6 percent average annual rate for tlie first 10 years, and at 
2.0 percent annually over the next 10 years 
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KU Customer Growth and Energy Sales 

Total KlJ energy sales are expected to grow at an average annual rate of 1 , s  percent over 

the first five years of tlie forecast period (2008-2012). Over the entire forecast period (2008- 

2022), sales are expected to grow at an average annual rate of I . 3  percent. Table 5. (3) -5  shows 

the five- and fifteen-year average annual growth rates for each class of sales along witli each 

class’s relative share of 2007 sales. 

Kentucky retail residential sales are forecast to increase at a I .,4 percent anntial rate fkoni 

2008 to 2012. Residential growth is driven by a combination of customer growth and continued 

growth in use-per-customer Kentucky retail commercial sales are forecast to increase at a I .S 

percent annual rate fiom 2008 to 2012, while Kentucky retail industrial sales are projected to 

average 1.,7 percent growth. Strong growth by some of tlie larger industrial customers creates a 

relatively strong medium-term growth outlook for tlie industrial and public authority sectors. 

Wholesale sales are forecast to grow at an average rate of 1 . 1  percent, generally in  line with but 

slower than Kentucky retail sales. Virginia sales are expected to increase only moderately, with 

0.,9 percent average growth 
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Table 5.(3)-5 
KU: Sales Structure and Forecast Growth Rates By Class 

Class 

Kentucky 
Residential 
Cominercial 
Industrial 
Public Authorities 
Lighting 

Virginia 

TOTAL RETAIL 

WHOLESALE 

TOTAL COMPANY 

Percent of 2007 Sales 

85.8% 
34 5% 
24 5% 
32  4%) 
8 3% 
0 3% 

4.7% 

90.5% 

9.5% 

100% 

Percent Annual 
Growth Rate 

2008-2012 

I .6% 
1.4% 
I SYl 
1 7% 
2 1 %  
1 5%) 

0.9% 

I .6%1 

1 1 %  

1 .,5% 

Percent 
Annual 

2rowth Rate 
2008-2022 

I 3 % 1  

1 3 %  
I .5% 
L3% 
1.8% 
~ 4 %  

0.7% 

1 4 %  

I .O% 

1.3% 

KlJ’s forecast of total customers and energy sales is summarized in Table 5.(3)-6, In 

2007, weather-Iiormalized sales were lower than expected due to delays in  some large expansion 

projects among KU’s large industrial customers. This explains the relatively high growth rate in 

prqjected sales for 2008 of 3 . 3  percent. From 2008-2012 sales are projected to grow at ail 

average growth rate of 1.5 percent. Over the next five-year period (2013-2017). the average 

annual growth in sales is reduced to I .  I percent due primarily to reductions in lighting-related 

consumption prompted by ESA 2007 (see Section 6 for a more detailed discussion of ESA 
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2007) Through the entire forecast horizon, sales are projected to grow at an annual rate of 1 .3 

percent. 

Table 5.(3)-6 
Total KU Customer and Calendar Sales Forecasts (GWII) 

Year 
2007 
2008 
2009 
2010 
201 I 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 

Customers 
533,524 
536,888 
543,524 
550,149 
556,700 
563,341 
570,054 
576,840 
583,448 
589,964 
596,501 
603,l I 1  
609,795 
616,554 
623,388 
630,298 

O h  Growth in 
Customers 

0 6% 
12% 
12% 
12% 
I 2% 
12% 
I 2% 
1 1 %  
1 1 %  
I 1 %  
1 1 %  
1 1% 
1 1 %  
1 I %  
1 1 %  

Baseline Energy 
Sales Forecast 

(GWh)' 
2 1,437 
22,141 
22,494 
22,823 
23, I92 
2 3 3  19 
2.3,775 
23,998 
24,252 
24,5 12 
24,799 
25,163 
25,504 
25,9 18 
26,252 
26.623 

LOO7 energy sales figure is if weather-normalized actiial value 

O h  Growth in 
Energy Sales 

.3, .3% 
1 6% 
I 5% 
1.6% 

1 . 1 %  
0,9% 
1 . IYo 

1 . 1 %  
1.2% 
I .5% 
I .,4% 
1.6% 

I .4% 

1 .40/0 

1 .3% 
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KU Peak Demand 

KU’s actual and weather-normalized peak demand fkom 2003 to 2007 are shown i n  Table 

5.(3)-7, On a weather-normalized basis and after curtailinent, KU’s sunimer and winter peaks in  

2003 were 3,8.36 MW and 3,930 MW respectively, I n  2007, the weather-normalized summer 

peak was 4,236 M W ,  The weather-nor~lialized KU winter peaks have ranged froin 3,771 MW in 

2003/04 to 4,353 M W  in 2006/07 

SUMMER 
Recorded 
Weather-Normalized 

WINTER 
Recorded 
Weather-Normalized 

Table 5.(.3)-7 
KU Recorded and Weather-Normalized Peak Load (MW) 

2003 2004 2005 2006 2007 

3,810 3,744 4,079 4,207 4,344 
3,836 3,800 4,049 4,257 4,236 

2002/03 2003/04 2004/05 2005/06 2006/07 

3,944 3,768 4,065 4,O 19 4,300 
3,930 3,771 4,059 4,1 14 4,353 

KU Peak Demand Forecast 

The K U  summer peak demand is forecast to increase at an average annual rate of 1.4 

percent from 4,306 MW in 2008 to 5,223 MW in 2022, adding 917 MW over the period at an 

average of 66 M W  per year (see Table 5 (.3)-8) From 2008 to 2012, the KIJ summer peak 

demand is forecast to increase from 4,.306 MW to 4,560 MW, which represents an average 

annual growth of 1.4 percent. From 2012 to 2022, the suninier peak demand is forecast to 
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increase at an average annual rate of L4 percent froin 4,560 MW to 5,223 MW, adding 663 MW 

over tlie period at an average of 66 MW per year. KU's curtailable load is estimated to be 50 

MW foi. each summer period during tlie forecast. Because ligliting is utilized primarily in  the 

inoniing and evening hours and the KU summer peak typically occurs in  tlie afternoon, ESA 

2007 does not impact tlie forecast of peak demand between 201.3 and 2018 as significantly as the 

forecast of sales. 

Table 5.(3)-8 
KU: Forecast Energy Requirements (GWh) and Peak Demand (MW) 

Year 
2007 
2008 
2009 
2010 
201 1 
2012 
20 1.3 
2014 
2015 
2016 
201 7 
2018 
2019 
2020 
202 1 
2022 

Energy 
Requirements 

(GWh)' 
22,714 
23,514 
23,889 
24,239 
24,611 
24,98 1 
25,255 
25,497 
25,774 
26,055 
26,362 
26,749 
27,l 12 
27,552 
27,906 
28,300 

Percent 
Growth 

3 2% 
I 6% 
15% 
1 6% 
14% 
I I%, 
I 0% 
1 1 %  
1 1 %  
12% 
1 5% 
I 4% 
16% 
1 3 %  
I 4% 

actlid d u e s  

Summer Peak 
(MW)'** 

4,236 
4,306 
4,371 
4,428 
4,496 
4,560 
4,615 
4,669 
4,736 
4,799 
4,86 1 
4,933 
5,001 
5,082 
5,149 
5,223 

Percent 
Growth 

1 .,7% 
1 ,5% 
I .3% 
I .5% 
I .4% 
1.2% 
I .2% 
I .4% 
1.3% 
1.3% 
I .5% 
I 4% 
I .6% 
1.3% 
1.4% 

- 
Summer peak demand rorecast incliides an estiiiiated 50 MW reduction for curtailable loads I t  
does not include a 57 MW reduction associated with existing DSM progrms 
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Louisville Gas and Electric Company 

History 

From 2003 to 2007, LG&E. calendar sales grew at an average anntlal growth rate of 2 4 

percent on an actual basis and 1 2 percent on a weather-normalized basis Actual L.G&E sales 

over this period are shown in Table 543)-9. Recent growth has been most pronounced in tlie 

residential class (4 percent on average since 200.3) followed by tlie siiiall commercial (3. I 

percent), public atithorities (2. I percent), and large commercial (2 1 percent) classes. Calendar 

sales by class (not weather-noriiialized) and recorded and weather-iioriiialized total sales are 

displayed in Table 5 (3)-9. 
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Table 5.t.3)-9 
LG&E Recorded Sales by Class (GWh) 

SYSTEM BILLED SALES: 
Recorded 
Weather-Normalized 

SYSTEM USED SALES: 
Recorded 
Weather-Normalized 

Recorded 
Weather-Normalized 

ENERGY REQUIREMENTS: 

SALES BY CLASS: 

Residential 

Small Commercial 

Large Commercial 

Industrial 

Public Authorities 

Lighting 

rOTAL LG&E SALES 

System Losses 

Utility Use 

ENERGY REOUIREMENTS 

2003 2004 2005 2006 2007 

1 I .448 I 1,698 12,186 12.010 12.669 
11,655 I 1.735 I 1.965 12.151 12,198 

I 1,503 1 1.724 12.292 1 1,965 12,658 
I1.715 I 1,744 I 1,940 IZ.l i6 12,268 

12,123 12,480 13.022 12,724 13,395 
12.335 12.500 12.650 12,905 I 2,934 

3.835 1.924 

1,263 1,282 

2.2 I9 2,25 1 

2,936 3,019 

1,181 1,179 

69 69 

I 1,503 I 1,724 

620 756 

22 24 

---_I_ - _ _  ...__.___ 

12.123 12.480 

4,265 4,018 4,486 

1,331 1,319 1,428 

2,349 2,295 2,409 

3,077 3,068 2,992 

1,204 1,205 1,282 

64 61 6C 

12,292 1 1,965 12,658 

679 744 75 I 

24 23 24 

13.022 12.724 13.392 

.___ _ _ _ _  - _ _  - _ _ _ _ _  - _ _ _ _ _ _ _  -. 
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LG&E Vorecast 

L.iltc KU, LG&E.'s long-term economic and demographic forecast di.ivers arc provided by 

Global Insight. Service-territoiy specific forecasts were created as an aggregate of county-level 

forecasts 

Key Assumptions 

Demogrqd7ic.r' Population i n  the 1,ouisville area was forecast to increase at a 
slower rate than the national population forecast. Annual population growth was 
forecast to average 0.7 percent over the next five years as well as over the 15-year 
forecast horizon Furthermore, with the aging of the population (resulting in 
fewer persons per Iiouseliold), households numbers were forecast to increase at a 
faster rate than population - I .  I percent per year on average over the next five 
years and 1 percent over the full 1 5-year forecast horizon. 

Oupzif. Real Gross State Product (RGSP) for the state of Kentucky was forecast 
to grow by approximately 2.5 percent annually over the forecast period Although 
L,G&E.'s service territory is small geographically relative to the state, large 
employers in the service territory are significant contributors to the index. 

E1i7/1/oymer7f: 
percent per year over the forecasted period 

P e ~ s o m l  f/7cori7e: Real total personal income was forecast to increase at a 2.9 
percent average annual rate over the first five years and at a 2.8 percent growth 
rate over the 15-year forecast horizon. 

Overall employment was forecast to grow at approximately 0.7 

LG&E Customer Growth and Energy Sales 

Table 5.,(3)-10 summarizes the five- and 15-year average annual sales growth rates for 

each class along with their relative share of2007 sales. Over the first five years of the energy 

forecast, average annual sales growth by sector is forecast to be strongest in the large commercial 

sector at 2.3 percent, Similarly, public authority, small commercial and residential sales are 

prqjected to grow annually at 2.1,  1.6 and 1.4 percent respectively. Over the 15-year period, 
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sales to the large commercial sector continue to have the highest sustained growth at 2 percent, 

followed by public authority and sinall commercial at I ,4 percent, Industrial sales are prqjected 

to increase at an average annual rate of 0.3 percent for the 2008-2022 period The higher growth 

rate in the large commercial class is primarily the result of planned expansions by one large 

customer in that class 

Table 5.(3)-10 
LG6rE: Sales Structure and Forecast Growth Rates by Class 

Class 
Residential 
Small Coinmercial 
L,arge Commeicial 
Industrial 
Public Authoi ity 
Lighting 
LG&E Total 

Percent of 2007 
Sales 
.35% 
I I %  
19% 
24% 
1 o?h 
0% 

100% 

Percent Annual 
Growth Rate 

2008-2012 
14% 
1 6% 
2 3% 
0.5% 
2.1% 
0 5% 
I .4% 

Percent Annual 
Growth Rate 

2008-2022 
1 2 %  
1 4% 
2 0% 
0 3% 

.40/0 
0.5% 
1.2% 

Like KU (but to a lesser extent), L,G&E's weather-normalized sales in 2007 were lower 

than expected due to lower than expected sales to its industrial class. This explains the relatively 

high growth rate in projected sales for 2008 of 2,6 percent. Total L.G&E. energy sales from 

2008-2012 are forecast to rise at an annual average rate of 1.4 percent. Over the next five-year 

period (2013-2017), the average annual growth in sales is reduced to 0.9 percent due primarily to 

reductions in lighting-related consumption prompted by E,SA 2007 (see Section 6 for a more 

detailed discussion of ESA 2007). Over the 15-year forecast horizon, total sales are forecast to 
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grow at an aiiiiual average rate of I I percent, Table 5,(3)-1 1 summarizes L.G&E.’s forecast of 

total customers and sales with their corresponding annual growth rates through 2022 

Year 
2007 
2008 
2009 
2010 
201 1 
2012 
201.3 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 

I 

Table 5.(3)-11 
LGGIE: Forecast Customer Numbers and Calendar Sales (GWh) 

‘YO Growth in 
Customers customers 

400,70.3 
408,O I8 I,8% 
41.3,623 I .4% 
419,163 I ..3% 
424,5 18 I .3% 
429,495 I ,2%, 
4.34, I35 1 . I %  
438,937 1 . 1 %  
444, 170 I .2% 
449,543 1.2% 
454,840 12% 
460,200 12% 
465,622 I .2% 
471,109 1.2% 
476,660 I .2% 
482,276 1.2% 

h Energy Sales 
Forecast 
(GWh)’ 
12,268 
12,590 
12,773 
I2,9.3 1 
I .3,1.36 
13,124 
13,493 
13.6.3 1 
1.3,7 I 4 
1.3,820 
13,962 
14,135 
14,308 
14,500 
14,671 
14,854 

(Yo Growth 
in Energy 

Sales 

2.6% 
1”4% 
1.2% 
1,6% 
1 4%) 
13% 
I .OYo 
0.6% 
0.8% 
I .0% 
1.2% 
I .2% 
I ,3% 
I .,2% 
1.2% 
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LG&E Peak Demand 

SUMMER 
Recorded 
Weather-Normalized 

WINTER 
Recorded 
Weather-Normalized 

As shown i n  Table 5 (3)-12, LG&E’s suninier peak demand in 2007 (after cultailment) 

On a weather-normalized basis (and after curtailnient), LG&E’s peak demand was 2,834 MW 

in 2007 was 2,775 MW 

2003 2004 2005 2006 2007 

2,583 2,485 2,754 2,729 2,834 
2,612 2,562 2,685 2,784 2.775 

2002/03 2003/04 2004/05 2005/06 2006/07 

1,824 1,750 1,787 1,817 1,885 
1,818 1,683 1,815 1,838 1,891 

Table 5.(3)-12 
LG&E Recorded and Weather-Normalized Peak Load (MW) 

LG&E Peak Demand Forecast 

Table 5.(3)- I .3 contains the LG&E. summer peak demand and energy requirements 

forecasts. The L.G&E. summer peak demand is forecast to increase at an average annual growth 

rate of 1.4 percent from 2,789 MW in 2008 to 3,.368 MW in 2022, adding 579 MW over the 

period at an average of 41 MW per year Between 2008 and 2012, the summer peak demand is 

forecast to increase at an average annual rate of 1.4 percent from 2,789 MW to 2,952 MW, 

adding 16.3 MW over the four-year period at an average of 41 MW per year. For the 2012 to 

2022 time period, the suinnier peak demand is projected to increase at an annual rate of 1.3 

percent from 2,952 MW to 3,368 MW. L,G&E’s curtailable load is estimated to be 55 MW for 
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each summer period during the forecast, Because lighting is utilized primarily iii the morning 

and evening hours, E.SA 2007 does not impact the forecast of peak demand between 2013 and 

201 8 as significantly as the forecast of sales, 

Year 
2007 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 

The 2007 ficrures are 

Table 5.(3)-1.3 
LG&E: Forecast Energy Requirements and Peak Demand 

Energy 
Requirements Percent 

(GWh)' Growth 
12,984 
I .3,32 1 2,6% 
1 . 3 3  14 1.5% 
I .3,682 I .2% 
13,900 I .6% 
14,099 I .4% 
14,280 1.3% 
14,4.30 1 .0% 
14,524 0,7% 
14,640 0,8% 
I4,79 1 1 .O% 
14,975 I"2% 
15,158 I .2% 
15,.362 1,396 
15,543 1.2% 
15,737 I .2% 

weather-normalized acliial valnes 

Summer Peak 
(MW)'.* 

2,715 
2,789 
2,817 
2,862 
2,908 
2,952 
2,995 
3,038 
3,075 
3,1 13 
3,152 
3,194 
3,236 
3,282 
3,324 
3.368 

Percent 
Growth 

0.5% 
1 ,0% 
I ,6% 
I .6% 
IS% 
1 S% 
1 ,4% 
I .2% 
I .2% 
1 " 3 %  
1 ,,3% 
I , 3 %  
I .4% 
1.3% 
1"3% 

Summer pe& dciuand rorccasl includes ail estimated 55 MW reduction ror ciirlailable loods It does 
not include a 69 MW reduction associated with existing DSM programs 
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5.(4) Summary of the utility’s planned resource acquisitions including improvements in 
operating efficiency of existing facilities, demand-side programs, non-utility sources of 
generation, new power plants, transmission improvements, bulk power purchases and 
sales, and interconnections with other utilities; 

Summary of Planned Resources 

The Companies’ resource planning process considers tlie economics and practicality of 

available options to meet customer needs at tlie lowest practical cost, A study was completed to 

deteimine an optimal target reserve margin criterion to be used by the Companies, This study 

indicates that an optiinal target reserve margin i n  the range of 1.3 percent to 15 percent would 

provide an adequate and reliable system to meet customers’ demand under a wide range of 

sensitivities to key assumptions. I n  the development of the optimal Integrated Resource Plan, the 

Companies used a reserve margin target of 14 percent The plan resulting from tlie Companies’ 

optiinal Integrated Resource Plan analysis is shown below in Table 5.(4) and is detailed in  a 

report titled, 2008 Oprb77trl Espnr7sior7 Pltrr7 Ar7nlvsi.s (March 2008) contained in Volume 111, 

Technical Appendix. The in-service years for tlie units shown assume the Companies’ base load 

forecast 
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Table 5.(4) 
Itecommended 2008 Integrated Resource Plan 

Year Resouice 

2010 

201 I 

549 MW (75% of 7.32 MW) Trimble County Unit 2 Supercritical Coal"" 
125 MW DSM Initiatives (cuinuiativc to~~als)* 

191 MW DSM Initiatives (cuiiiolativc toitits)* 

2012 

1 425 MW DSM Initiatives (ciiiniilativc totals)* 

I 441 MW DSM Initiatives (ciiiniilntivc totals)* 201 6 

253 M W DSM Initiatives (cumulntivc totals)* 

2017 
2018 

2014 
2015 

2019 
2020 

1 475 MW Combined Cycle Combustion Turbine 

37 1 MW DSM Initiatives (curnuhtivc tota~s)* 

475 MW Combined Cycle Combustion Turbine 

202 I 
2022 I 155 MW Simple Cycle Combustion Turbine 

Note: Unit  Ilalings are Proposed Suiiiiner Net Ratings 
*: 

w Case No. 2004-00507 - CPCN granted November I ,  2005 
Case No. 2007-00319 approved programs and planned prograins in 2008 IRP 
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The technological status, construction aspects, operating costs, and environmental 

features of various generation plant construction options were reviewed. Aftel, screening many 

technologies, the options recommended for further evaluation tising the detailed resource 

planning computer model Strategist"" included the following supply-side options: 

Supercritical Pulverized Coal, High Sulfur 
Combined Cycle 3x1 GE. 7FB Combustion Turbine 
Combined Cycle 2x I GE 7FA Combustion Turbine 
Run of River-Ohio Falls E,xpansioii (Units 9 and IO) 
Wind Energy Conversion 
Simple Cycle GE 7FA Conibustion Turbine 

Additional detail on the supply-side screening process is contained in the report titled 

Ano/j~,si.s o/ Szipp/v-Side Tec/7i70/0~~ A/ternn/ives (April 2008) contained in Volume 111, 

Tecliriical Appendix. 

I n  addition to these supply-side options, DSM programs are included in the integrated 

analysis, DSM plays a significant role in  this IRP with additional prograins that will reduce the 

peak demand for the Companies froni 126 MW in  2007 to 551 MW by 2015. When coupling 

that factor with the significant increases to capital costs for coal options, the base-line IRP 

recoininends that the next generating unit  to be added after the already under construction 

Trinible County Unit 2 in  2010, will be combined cycle combustion turbines i n  2015 and 2019, 

followed by a simple cycle combustion turbine unit  i n  2022 

Efficiency Improvements 

The plan described i n  Table 5.(4) does not explicitly call for generation efficiency 

improvements. However, the Companies continue to evaluate economic improvements to their 
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existing generation fleet Maintenance schedules are coordinated across the entire generation 

system such that the outages will have the least economic impact to the customers and the 

Companies., Additional details are provided in  Section 8.,(2)(a) 

Rcltnbilitntiot~ ($Ohio Fulls 

The Companies have evaluated and will continue to evaluate the sustainable long-term 

generation and niodemization needs and opportunities for the Ohio Falls Hydroelectric Power 

Station (Ohio Falls Station), This evaluatioii has considered several economic options and 

continues to be an ongoing process, 

The Ohio Falls Station was granted a 40-year operational license by the Federal E.iiergy 

Regulatory Commission (FE.RC) effective Oct. 25, 2005. The license indicates that the 

Companies would complete the upgrades to the pryject within nine years froin the effective date 

of tbe new license., The rehabilitation project for the Ohio Falls Station was divided into three 

phases over a number of years, beginning in 2001. With the first two phases of the project 

complete, only the third and final phase continues. Phase .3 entails the rehabilitation of the 

turbineigenerator units. Generally, Phase 3 of the rehabilitation takes place during the low water 

season in tlie latter six months of a given year. Rehabilitation was completed on Unit 7 in  

October 2006 and on Unit 6 in .January 2008, Rehabilitation work on Unit 8 is scheduled to 

begin in 2008. 

The Companies continually evaluate resources available to meet load obligations, 

including tlie options at the Ohio Falls Station The remaining five units will undergo investment 

review prior to rehabilitation taking place. Total rehabilitation of all eight units will result i n  
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increasing tlie expected capacity output of the Ohio Falls Station to 64 MW from tlie 48 MW 

capacity output prior to performing rehabilitation Moreover, the rehabilitation should provide 

potentially an increase of 187 GWh to annual energy production 

Demand Side Programs 

The plan described in  Table 5 (4) includes tlie implementation of approved programs in 

Case No 2007-00319 and 12 new programs, labeled collectively as DSM Initiatives 

Additional detail on the DSM alteiiiatives in tlie plan is contained i n  tlie report titled Scrwr7ir7g o/ 

Derntrr7d-Side A4m7rrgerncr7r (DSM) Optior7.s (March 2008) contained i n  Volume 111, Teclinical 

Appendix. 

Non-Utility Sources of Generation 

New L . O I I ~  Teriit Power Piircliaves 

The plan described in Table 5.(4) includes some long-term power purchases froin 

generation not owned by the Companies., The Companies liave used a Request for Proposals 

(RFP) process to obtain offers from tlie electric market for specific power needs, Tlie 

Companies distribute its RFP to qualified parties in  the market ensuring broad marltet coverage 

and tlie opportunity to discover least cost options for power supply This process serves tlie 

Companies and tlie native load well. 

Oii May 1 I ,  2007, the Coinpanies sent out a RFP for peaking power for the next few 

years Three parties responded with offers to this RFP Tlie power purchases iii Table 5.(4) 

associated with a peaking power contract with Dynegy from the Bluegrass facility in Oldliam 

County, Ky., in the summer of 2008 and 2009 are a result of this RFP process, 
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Also, the Companies issued a RFP on July 9, 2007, to explore alternatives using 

renewable resources for power purchases. The results of the RFP are being explored for future 

value to tlie Customers and tlie Companies. This RFP process is further described i n  Section 6 

under RetieiiubIe E U E I ~ J , .  

SIIIIIY- TCIW POWCF P I I K ~ ~ ~ L S C . S  

The extreme volatility of power prices in  tlie 1990's has not been observed in the current 

decade due to the increase i n  supply, i s .  new peaking capacity installed i n  the region i n  the past 

few years, Next-day peak power prices during years 2005 through 2007 have ranged from as 

low as $7,97/MWH to as higli as $144,97/MWH., The Companies consider wholesale marlcet 

opporhiiiities to serve native load on a short term non-firm basis only. Tliese short term 

purchases are typically made as economy purchases to avoid running higlier cost resources Due 

to the uncertainty of environmental regulations for the future, tliere is tlie concerii tliat tlie current 

lack of commitments to build new generation capacity in the USA in tlie near future could lead 

to further price volatility or even challenge the availability of power f'rom the energy commodity 

marlcet iii tlie future Also, the lack of electric transmission capability to deliver power from 

surrounding states will also impact price volatility and tlie availability of power. The forward 

marltet prices for power will reflect this relationship between supply, demand and deliverability. 

Changes in  future marlcet prices may initiate a corresponding revision to tlie plan as presented in 

this resource assessment 
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New Power Plants 

The plan described in  Table ,544) calls for Triiiible County Unit 2, a supercritical 

pulverized coal unit; two new Greenfield combined cycle combustion turbines; and, one 

Greenfield simple cycle combustion turbine. New power plants are major components of tlie 15- 

year least-cost plan 

Transmission Improvements 

The Companies routinely identify transmission construction projects and upgrades 

required for maintaining the adequacy of its transmission system to meet prqjected customer 

demands. The construction projects currently identified are included i n  Voluine 111, Technical 

Appendix under the section labeled Trnrisriiissiuri /r~Jwrim/iuri 

Bulk Power Purchases and Sales and Intercliange 

The Companies have purchase power arrangements with Owensboro Municipal IJtilities 

(OMU) aiid Ohio Valley E.lectric Corporation (0VE.C) to provide additional sources of capacity. 

IJnder the OMU agreement, tlie Companies purchase (on an economic basis) the output not 

needed by OMU’s system from two coal-fired, baseload units (combined capacity of 

approximately 400 MW). I n  2008, the Conipanies expect to receive 168 MW (summer rating) of 

capacity from OMU, In 2009 aiid 2010, the expected capacity available to KIJ is projected to 

decrease due to increases in OMU’s customer load. 

On May 1 I ,  2004, the City of Owensboro, Ky., and OMU filed suit against Kentucky 

IJtilities Company in Daviess County, Ky., District Court concerning a long-term power supply 

contract (OMIJ Agreement) belweeii KIJ and OMIJ. The dispute involves interpretational 
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differences regarding certain issues under the OMU Agreement, including various payments or 

charges between KU and OMU; rights to excess power from the Smith units above that required 

to serve the OMU load; the ability to terniinate the OMU Agreement; and allocation between K U  

and OMU of the NO, emissions allowances issued by the E.PA. KlJ removed the case to federal 

court i n  the Western District of Kentucky and filed an answer in that court denying the OMlJ 

claims and presenting certain counterclaims, Rulings oil the suit remain non-final and subject to 

appeal Nonetheless, KU’s planning includes tlie assumption that the OMU contract will expire 

i n  May 201 0. Further details of this pending lawsuit are described i n  Section 6 

0VE.C was originally formed for the purpose of providing electric power requirements 

projected for the uranium enrichment complex being built near Portsmouth, Ohio. I n  1991, the 

United States Enrichment Corporation (USEC) was fomed to lease the uranium enrichment 

facilities from the United States Department of Energy (DOE) and assume the responsibility for 

uranium enrichment services for the U S The DOE gave notice of reductions in its contract 

demand for electricity, with power and energy no longer requested after Aug. .3 I ,  200 I .  The 

power and energy thus released from the plants became available to the sponsoring companies 

under the Inter-Company Power Agreement (ICPA) OVEC’s Kyger Creek Plant at Cheshire, 

Ohio, and Indiana-Kentucky Electric Corporation’s (IKEC) CIifty Creek Plant at Madison, Ind. 

have generating capacities of 1,075 MW and 1,290 MW, respectively. 

The I5 sponsors of OVEC entered the lCPA at the formation of OVE.C, Under the ICPA, 

each sponsoring company undertook certain obligations, including the contractual obligation to 

make up power shortages to tlie Portsmouth facility, and had the contractual right to “surplus” 
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OVEC power, a11 i i i  accordance with each sponsor’s Power Participation Ratio (PPR). The 

original ICPA expired March 12, 2006., 

Beginning in April 2006, L.G&E.’s portion of tlie power participation benefits became 

5.,63 percent pursuant to the Aiiieiided and Restated ICPA dated as of March 1.3, 2006, filed with 

and approved by the Commissioii in Case No. 2004-00396 KU retained its 2.5 percent 

ownership Therefore, beginning iii April 2006, the Companies rely upon 179 MW net for 

planning purposes during the summer peak and varying capacity during the remaining months 

due to unit maintenance schedules on the OVEC system. 

5.(5) Steps to be taken during the next three years to implement the plan; 

As part of implementing this plan during the next three years, construction of Trimble 

County 1Jnit 2 will continue as scheduled. The Companies will also undertake all studies and 

other long lead activities necessary to make a final decision regarding future generating 

resources, Additionally, DSM measures outlined below will be taken. 

Demand-Side Management 

The new DSM alternatives included iii this plan will be subjected to a much more 

rigorous review and program design cycle, including pilot programs, which could result iii 

program concepts and program details being changed significantly, or programs not being 

implemented 

lrnplementation of the DSM program i n  tlie plan will then require the preparation of a 

multi-year DSM filing that wotild include any update in program design, would have the selected 
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program by customer class, and would include tlie recovery of tlie expected cost to administer 

the programs and the expected lost revenue for tlie programs. 

As a final step, a RFP will be developed and issued for an adniiiiistrator/coiitractor for tlie 

program. Marlteting representatives for the Coiiipanies would be trained on tlie new customer 

offerings. Tlie Companies would develop a process to track data related to the programs 

5.(6) Discussion of key issues or uncertainties that could affect successful implementation 
of the plan. 

Forecast Uncertainty 

Tlie econometric modeling approach as utilized in tlie latest energy forecasts seelts to 

define tlie historical statistical relationships between the dependent variable (electricity 

consumption) and tlie various independent variables that influence tlie behavior of tlie dependent 

variable These relationships are assumed to continue in tlie future and are used to develop tlie 

forecasts The Company updates its energy sales, peak demand and customer forecasts on an 

annual basis to ensure that tlie structural relationships between explanatory and dependent 

variables are fully current. To address uncertainty, the Companies developed high and low 

scenarios to support sensitivity analysis of tlie various resource acquisition plans being studied. 

For the 2008 IRP, these scenarios were based on probabilistic simulation of the historical 

volatility exhibited by each utility's weather-normalized year-over-year sales trend. These 

alternative outloolts for Combined Company energy requirements and demand are presented i n  

Tables 5.(6)-1 and 5,(6)-2.  
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l a b l e  5.(6)-1 
Combined Company Base IRP, High, and Low 

Energy Requirements Forecasts (GWb) 

I 
Year 
2008 
2009 
2010 
201 I 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 

Base IRP 
36,835 
.3 7,404 
37,921 
3x33 1 
.39,080 
.39,535 
39,927 
40,298 
40,695 
41,153 
41,725 
42,270 
42,9 14 
41,449 
44.036 

High 
37,624 
.38,4.23 
.39, I20 
39,884 
40,6 1 8 
4 1,203 
4 I ,7.32 
42,230 
42,719 
43,307 
44,003 
44,666 
45.45 1 
46,093 
46,778 

Low 
.36,016 
36,.369 
.36,7 I9 
37,158 
37,s I6 
37,854 
.3 8, I 06 
38,.352 
38,655 
39,005 
39,464 
39,935 
40,440 
40,867 
4 1.33 7 
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Table 5.(6)-2 
Combined Company Base IRP, High, and Low 

Peak Demand Forecasts (MW) 

Year 
2008 
2009 
2010 
201 I 
2012 
20 I .3 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
,2022 

Base IRP 
7,095 
7,188 
7,280 
7,404 
7,512 
7,600 
7,707 
7,812 
7,9 12 
8,O I2 
8,127 
8,226 
8,364 
8,46 1 
8,591 

High 
7,246 
7,383 
7,509 
7,662 
7,806 
7,9 I9 
8,053 
8, I82 
8,.304 
8,425 
8,563 
8,684 
8,850 
8,967 
9,i I7 

Low 
6,942 
6,990 
7,050 
7,141 
7.2 I3 
7,279 
7,358 
7,439 
732  1 
7,601 
7,693 
7,779 
7,890 
7,967 
8.075 

Short Term Power Purchases 

The extreme volatility of power prices in  the 1990's has not been observed in the current 

decade due to the increase i n  supply, i.e, new peaking capacity installed in  the region in the past 

few years, Since exiting MISO on September I ,  2006 through December .31, 2007, MISO's 

hourly LMP power prices at the L.G&E./MISO interface have ranged from as low as $7.97/MWh 

to as high as $144.97/MWh. The Companies consider wholesale market opportunities to serve 

native load on a short-term non-finn basis only These short-term purchases are typically made 

as economy purchases to avoid running higher. costs resources Due to the uncertainty of 

environmental regulations for the fiiture, there is tile concern that the current lack of 
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commitments to build new generation capacity in tlie ILS. in  the near future could lead to further 

price volatility or even challenge the availability of power from the energy commodity market in 

the future., Also, the lack of electric transmission capability to deliver power from surrounding 

states will also impact price volatility and the availability of power The forward market prices 

for power will reflect this relationship between supply, demand and deliverability. Changes i n  

future market prices inay initiate a coiresponding revision to tlie plan as presented i n  this 

resource assessment. 

DSM Implementation 

The level of peak reduction t~ltimately reached in any of tlie DSM programs in this plan 

may not equal the target values listed in  Table 5 (4). Several tliings could change that may alter 

the resulting peak reduction of these progrants. Tlie peak reduction for each participant could 

vary compared to tlie assumptions. Tlie number of customers willing to participate could vary. 

If the willingness of customers to participate changes significantly, i t  may be possible to modify 

tlie marketing or redesign the program to maintain tlie expected level of participation. 

The new DSM alternatives included in this plan might not be implemented as they have 

been described in this report, because any DSM program will be subjected to a much more 

rigorous review and program design cycle, including pilot programs, which could result in 

program concepts and program details being changed significantly, or programs not being 

implemented 
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Aging Units 

Having operated past their useful lives, several units were retired since the 2005 IRP. 

Waterside lJnits 7 and 8 were retired at midnight on Aug. 21,  2006, i n  conjunction with the sale 

of that property to tlie L.ouisville Arena Autliority, As evaluations indicated, Tyrone Units I and 

2 were retired Feb 26, 2007, Further details of these uni t  retirements are described in Section 6 

of this IRP 

The generating units in  tlie Companies fleet continue to age. The three oldest steain 

generating units iii tlie system are Green River IJnit .3, Tyrone IJnit .3 ,  and Browii Unit  1 .  Each 

of these is over 50 years old, which is beyond tile typical design life for a coal-fired unit. Some 

of tlie oldest combustioil turbines are the L.G&E smaller-sized combustion turbines and the KIJ 

Type of Unit 
Steam 
Steam 
Steam 

CT 
CT 
CT 
CT 
CT 

Haefling conlbustion turbines Each of these units is over 30 years of age, which is considered 

the typical full life expectancy for sinal1 frame combustion turbines Table 5 (6)-4 indicates tlie 

age of the older units 

Summer In Service Age 
Plant Name Unit Capacity Year (2008) 

Tyrone 3 71 1953 55 
Grew River 3 68 1954 54 

Brown I 101 1957 51 
Cane Run 1 1  14 1968 40 

Paddy’s Run 1 1  12 1968 40 
Paddy’s Run 12 23 1968 40 

Zorn I 14 1969 39 
Haefling 1,2,3 36 1970 38 
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I-ligli-level condition assessments (I-lLCAs) will also be performed on selected generating 

units i n  tile Companies fleet. Tlie purpose of an HLCA is to provide inputs for long-range power 

generation planning i n  terms of projecting ma,jor capital and maintenance expenses, predicting 

significant changes i n  power output or efficiency, and updating the expected operating life of 

existing units HLCAs will identify and evaluate high-level, significant, technical issues that 

currently exist, or might potentially emerge during the foreseeable life of a generating unit. High 

level technical issues are defined as issues that affect the capability of critical unit structures, 

systems or components to perform as required and that could result i n  a capital investment 

greater than one million dollars or extended periods (one month or greater) of unexpected lost 

generating capacity. 

The economics surrounding the continued operation of these units are periodically 

reviewed to ensure the efficiency of tlie overall system. Tlie relatively high production costs of 

these units and further environmental restrictions only worsen their relative economics. I t  could 

become economic to retire inany of these units even without a significant mechanical failure. 

Tlie base case integrated plan assuines no retirements in  the 15 year window, Any decision to 

retire generation would change tlie fiiture capacity needs, 
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6. SIGNIFICANT CHANGES 

AI1 integrated resource plans shall have a summary of significant changes since the plan 
most recently filed. This summary shall describe, in narrative and tabular form, changes 
in load forecasts, resource plans, assumptions, or methodologies from the previous plan. 
Where appropriate, the utility may also use graphic displays to illustrate changes. 

The plan most recently filed is the 2005 Joint 1RP of LG&E and KLJ. Several significant 

changes have taken place since that filing, as reviewed in this section. Some changes were 

initiated in response to the Kentucky Public Service Commission (KPSC) Stqf Report oil the 

200.5 Joiiit Iiitegrated Resource Plan Report of Loiiisville Gas ni7d Electric CoiiipciiIy mid 

Kmtiic&y UiIitie,s Coinpaiqi dated February 2006. The major changes in the 2008 1RP from the 

2005 plan are described in the sections that follow. 

RESOURCE ASSESSMENT 

The resource assessment plan is consistent with overall good business planning and 

outlines a strategy that fiirnishes electric energy services over the planning horizon in the most 

economic, efficient, and reliable manner while considering environmental factors. The 2005 

plan recommended a supercritical coal unit (Trimble County LJnit 2) in 2010, six Greenfield 

combustion turbines (one in 2013, two in 2015, one in 2016, one in 2017, and one in 2018), one 

Greenfield supercritical coal unit in 2019, one hydro purchase power agreement in 2014, and a 

cumulative total of 28.8 MW of new DSM initiatives. 

Since the 2005 IRP, the Companies have continued to grow the existing DSM at slightly 

higher capacities than anticipated in that 1RP (achieving 126 MW compared to an expected 122 

MW). The Companies received approval in  Case No. 2007-00.3 19 on March .3 1, 2008 for the 
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enhanced versions of existing programs along with tbe addition of several new cost effective 

programs Construction continues on Trimble County Unit 2 with the expected in-service date 

in 2010. In the first quarter of 2006, plans for a hydro purchase power agreement anticipated 

for 2014 were determined to be uneconomic and were terminated Since the 2005 IRP, the 

Companies’ continuous resource planning process bas monitored the latest trends in 

construction costs and commodity prices, and in most recent evaluations a gas unit has been 

identified in the least-cost expansion plan 

EEI 

KU had a Power Supply Agreement (PSA) with Electric Energy Inc. (EEI) which 

expired on December 31, 2005. Under the terms ofthe PSA, KU bad a contractual right to 20 

percent of the available capacity from EEI’s generating station at cost-of service pricing, which 

accounted for approximately 200 MW. Prior to the expiration of this PSA, KU attempted to 

renegotiate the extension of this agreement based on the previous cost-of-service terms. 

Subsequent to December 31, 2005, EEI has sold power under general market-based pricing and 

terms. 

OMU 

The Contract (the “Contract”), dated September 30, 1960, among K1.1, the City of 

Owensboro (the “City”), and the Owenshoro City Utility Commission (the “City Commission”) 

(collectively, the City and the City Commission are hereinafter referred to as “OM1 I”) continues 

to be in effect. The Contract expires in January 2020 absent an eailier termination, but OMU 

has claimed earlier termination rights as discussed below The pending litigation in U.S. 

District Court in Owensboro is in the closing stages of discovery and is scheduled for trial in 
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October 2008. In that litigation, OMU has alleged, among other things, that KU has 

overcharged OMU for back-up power and that OMU is entitled to certain portions of excess 

power beyond that needed for the City’s native load.. The Court has not ruled on those 

allegations as of this time. However, the Court has ruled upon the unilateral termination rights 

of the parties. In its ruling, the Court found that the City may terminate the Contract upon four 

years prior notice to KU. 

OMU issued a notice to KU dated May 16, 2006, in  which OMU purported to exercise 

its voluntary right to terminate the contract effective May 2010. The Companies provided 

response via e-mail to the KPSC on June 23, 2006 showing the Notice from OMU’. KU 

responded to this termination with a letter.’ On June 11, 2007, KU filed a Motion to 

Reconsider the Court’s July 22, 2005, Partial Summary Judgment Order relating to the 

termination issue., On November 29, 2007, the Court denied that motion, reaffirming its prior 

ruling in favor of OMU on the voluntary right to terminate. However, those rulings remain non- 

final and subject to appeal. Nonetheless, as a result of those rulings, KU’s planning includes the 

assumption that the OMU contract will expire in  May 2010. 

KU has also filed a counterclaim against OMU, the largest component of which focuses 

on OMU’s operations and maintenance of the E.lmer Smith units. It is KU’s position that OMU 

has failed to operate and maintain the units in a good and workmanlike manner, as required by 

the contract, and that as a result OMU has made less power available to KU in recent years. 

’ Reference KU’s Response lo the Request fox Information, Item No 3 in the Commission’s Order dated July 6, 
2006 in Case No 2006-00264 for description of the OMU contract 

Ibid 
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LOAD FORECAST 

Tlie following discussion presents the changes in the energy and demand forecasts for 

the Combined Companies, and for KU and LG&E. 

Summary of Forecast Changes 

Combined Cotripany 

Compared to the 2005 IF@, the current Combined Companies' sales forecast for the 

2008-2012 period has been reduced by an average of 202 GWh per year (or 0.5 percent). The 

anticipated growth in sales during this period is also lower (1.5 percent versus 1.9 percent). 

Through 2022, the average annual reduction in sales is greater (1,630 GWh). This difference is 

driven primarily by the disparity in growth rates throughout the forecast period (1.3 percent 

versus 1.9 percent). Tlie change in sales for each year is shown in Table 641)-1 and in Graph 

6.(1)-1. In the 2008 1RP forecast, the downward revisions in the latter part of the forecast 

period are driven primarily by slower growth in large commercial/industrial sales and 

residential use-per-customer as well as efficiency gains resulting from the Energy Independence 

and Security Act of 2007 (ESA 2007) that was signed into law by President Bush in December 

2007. 
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Table 6.(1)-I 
Comparison of Combined Companies’ 2005 and 2008 IRP Calendar Sales Forecasts 

Year 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 

2008-2012 AVC 
2008-2022 AVG 

2008 IRP 
(GWh) 
34,115 
35,31 1 
35,798 
36,373 
36,889 
37,315 
31,677 
38,015 
38,.381 
38,810 
39,348 
39,862 
40,470 
40,975 
41,529 

I .5% 
1.3% 

2005 IRP 
(GWh) 
34,7 16 
35,343 
35,966 
36,128 
37,401 
38,200 
38,948 
39,653 
40,300 
41,059 
41,907 
42,139 
43,564 
44,241 
45,207 

1.9% 
1.9% 

Change (GWh) 
59 
-32 
-168 
-355 
-512 
-885 

-1,271 
-1,638 
-1,919 
-2,249 
-2,559 
-2,877 
-3,094 
-3,272 
-3,678 
-202 

-1,630 

% Change 
0 2% 
-0.1% 
-0.5% 
-1.0% 
-1.4% 
-2 3% 
-3.3% 
-4., 1 % 
-4.8% 
-5.5% 
-6.1% 
-6.7% 
-7.1% 
-7.4% 
-8.1% 
-0.5% 
-3 9% 
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Graph 6.(1)-1 
Combined Company Calendar Sales - 2008 vs. 2005 IRP Forecasts (GWh) 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

/-+-2008 IW -SS-2005 IRP 

Compared to the 2005 IRP, the current Combined Companies' peak demand forecast for 

the 2008-2012 period has been reduced by an average of 104 MW (1.4 percent) per year. The 

anticipated growth in peak demand during this period is also lower ( 1  4 percent versus 1.8 

percent). Through 2022, the average annual reduction in peak demand is greater (.345 MW). 

This difference is driven primarily by the disparity in  growth rates throughout the forecast 

period (1.4 percent versus 1 .,9 percent). The change in peak demand for each year is shown in 

Table 6.(1)-2 and in  Graph 6.(1)-2" Similar to energy sales, the downward revisions in the 

current peak demand forecast are driven primarily by slower growth in large 

commercial/industrial sales and residential use-per-customer. However, peak demand is not 

impacted as significantly by the ESA 2007, since a large portion of the overall efficiency gains 

are lighting related (and the consumption of electricity for lighting - particularly residential 
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lighting - occurs primarily in off-peak periods). This explains why peak demand in the 2008 

IRP grows at a slightly higher rate than energy sales (1 "4 percent versus 1 ..3 percent). 

Table 6.(1)-2 
Comparison of Combined Companies' 2005 and 2008 IRP Peak Demand Forecasts 

Year 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 

2008-2012 AVG 
2008-2022 AVG 

2008 IRP 

7,095 
7,188 
7,280 
7,404 
7,512 
7,600 
7,707 
7,812 
7,9 I2 
8,012 
8,127 
8,226 
8,364 
8,461 
8 3 9  1 
1.4% 
1.4% 

-- ( M L  

- 

2005 IRP 
(MW) 
7,125 
7,272 
7,383 
7,556 
7,662 
7,859 
7,993 
8,159 
8,29.2 
8,430 
8,587 
8,794 
8,965 
9,087 
9,303 
1.8% 
1.9% 

Change (MW) 
-30 
-84 

-103 
-152 
-150 
-259 
-286 
-341 
-380 
-418 
-460 
-568 
-601 
-626 
-712 
-104 
-345 

% Change 
-0 4% 
- 1  2% 
-1  4% 
-2 0% 
-2 0% 
-3 3% 
-3 6% 
-4 3% 
-4 6% 
-5 0% 
-5 4% 
-6 5% 
-6 7% 
-6 9% 
-1.6% 
- 1.4% 
-4 0% 
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Graph 6.(1)-2 
Combined Companies’ Peak Demand - 2008 vs. 2005 IRP Forecasts (MW) 
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Kentricky Utilities Contpany 

Compared to the 2005 IRP, the current KU sales forecast for tlie 2008-2012 period has 

been reduced by an average of 155 GWh per year (or 0.7 percent)., The anticipated growth in 

sales during this period is also lower (1.5 percent versus 1.9 percent). Through 2022, tlie 

average annual reduction in sales is greater (989 GWh or 3.7 percent). This difference is driven 

primarily by the disparity in growth rates throughout the forecast period ( L . 3  percent versus 1.,9 

percent). The change in KU sales for each year is shown in Table 6.( 1)-3 and in Grapli 6,(  1)-3. 

In the 2008 IF@ forecast, tlie downward revisions in the latter part of tlie forecast period are 

driven primarily by slower growth in large comnlercial/industrial sales and residential use-per- 

customer as well as efficiency gains resulting from the ESA 2007 
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Table 6.(1)-3 
Comparison of KU's 2005 and 2008 IRP Calendar Sales Forecasts 

2008-2012 AVG 

Yeor 
2008 
2009 
2010 
201 I 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 I 
2022 

I 1.5% 

2008 1RP 
(GWh) 
22,160 
22,513 
22,843 
23,212 
23,540 
23,796 
24,019 
24,273 
24,534 
24,821 
25,185 
25,526 
25,941 
26,275 
26,646 

2005 IRP 
(CWL) 
22,150 
22,577 
22,969 
23,458 
23,887 
24,388 
24,869 
25,305 
25,695 
26,178 
26,711 
27,233 
27,763 
28,164 
28,767 
1.9% 
1 9 %  

Cliange (GWh) 
I O  

-64 
-126 
-246 
-347 
-592 
-850 

-1,032 
-1,161 
-1,357 
-1,526 
-1,707 
-1,822 
-1,890 
-2,121 
-155 
-989 

% Cliange 
0 0% 
-0 3% 
-0 6% 
- 1  0% 
-1  5% 
-2 4% 
-3 4% 
-4 1% 
-4 5% 
-5 2% 
-5 7% 
-6 3% 
-6 6% 
-6 7% 
-7.4% 
-0.7% 
-3  7% 

Graph 6.(1)-3 
KU 2005 vs. 2008 IRP Calendar Sales Forecast Comparison (GWh) 
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Compared to the 2005 IRP, the current KU peak demand forecast for tbe 2008-2012 

period has been reduced by an average of 125 MW (2.7 percent) per year. The anticipated 

growth in peak demand during this period is also lower (1.4 percent versus 1.9 percent). 

Through 2022, the average annual reduction in peak demand is greater (270 MW). This 

difference is driven primarily by the disparity in growth rates throughout the forecast period 

(1.4 percent versus 1.9 percent). The change in peak demand for each year is shown in Table 

6,(1)-4 and in Graph 6.(1)-4. As with Combined Company peak demand, KU’s peak demand is 

not impacted as significantly by the ESA 2007. 

Change (MW) 
-8 1 
-101 
-121 
-150 
-171 
-215 
-256 
-276 
-290 
-323 
-357 
-392 
-417 
-430 
-474 
-125 
-270 

Table 6.(1)-4 
Comparison of KU’s 2005 and 2008 IRP Peak Demand Forecasts 

% Change 
- 1  9% 
-2 3% 
-2 7% 
-3 2% 
-3 6Yo 
-4 5% 
-5 2% 
-5 5% 
-5 7% 
-6 2% 
-6 8% 
-7 3% 
-7 6% 
-7 7% 
-8.3% 
-2 7% 
-5.2% 

Year 
2008 
2009 
2010 
201 1 
2012 
2011 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 

2008 IRP 
(MW) 
4,306 
4,371 
4,428 
4,496 
4,560 
4,615 
4,669 
4,736 
4,799 
4,861 
4,933 
5,001 
5,082 
5,149 
5,223 
1.4% 
f .4% 

2005 IRP 

4,387 
4,472 
4,549 
4,646 
4,731 
4,830 
4,925 
5,012 
5,089 
5,184 
5,290 
5,393 
5,499 
5,519 
5,697 
1.9% 
1.9% 

0- 
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Graph 6.(1)-4 
KU 2005 vs. 2008 IRP Peak Demand Forecast Comparison (MW) 
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Lortisville Gas arid Electric Carripany 

Compared to the 2005 IRP, the current L.G&E sales forecast for the 2008-2012 period 

has been reduced by an average of 47 GWh per year (or 0.3 percent). The anticipated growth in 

sales during this period is also lower (1.4 percent versus 1.8 percent). Through 2022, the 

average annual reduction in sales is greater (641 GWh or 4.2 percent). This difference is driven 

primarily by the disparity in growth rates throughout the forecast period (1.,2 percent versus 1.9 

percent). The change in LG&E sales for each year is shown in Table 6.(1)-5 and in Gr,aph G.(I)- 

5. In the 2008 IRP forecast, the downward revisions in the latter part of the forecast period are 

driven-primarily by slower growth in large commerciaUindustria1 sales and residential use-per- 
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customer as well as efficiency gains resulting from the ESA 2007. Compared to the KLJ service 

territory, the lower growth in sales in the LG&E service territory (1.2 percent over the 2008- 

2022 period versus 1.3 percent) is driven by lower growth in sales to LG&E's large 

commercialhndustriai customers 

2008 IRP 

12,615 
12,797 
12,956 
13,162 
13,.350 
13,519 
13,657 
13,741 
13,847 
13,989 
14,163 
14,336 
14,528 
14,700 

A C W h )  

Table 6.(1)-5 
Comparison of LG&E's 2005 and 2008 IRP Calendar Sales Forecasts 

2005 IRP 
(GWL) 
12,566 
12,766 
12,997 
13,270 
13,514 
13,812 
14,079 
14,349 
14,605 
14,881 
15,197 
15,506 
15,801 
16,082 

Year 
2008 

2022 
2008-2012 AVG 
2008-2022 AVG 

14,883 16,440 -1,557 -9.5% 
1.4% 1.8% -47 -0.3% 
1.2% 1 9% -641 -4 2% 

Chanae (GWh) 
49 
31 
-41 

-108 
-164 
-293 
-422 
-608 
-758 
-892 

-1,034 
-1,170 
-1,273 
-1,382 

% Chanae 
0,4% 
0,2% 
-0.,3% 
-0.8% 
- I  2% 
-2.1% 
-3.0% 
-4,2% 
-5.,2% 
-6.0% 
-6.8% 
-7.5% 
-8.1% 
-8.6% 
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Graph 6.(1)-5 
LG&E 2005 vs. 2008 IRP Calendar Sales Forecast Comparison (GWh) 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

Ib-2008 IRP -pS-2005 lW] 
..~. 

Compared to the 2005 IRP, the current L,G&E peak demand forecast for the 2008-2012 

period has been increased by an average of 10 MW (0.4 percent) per year. However, the 

anticipated growth in peak demand during this period is lower (1.4 percent versus 1.8 percent). 

Through 2022, the current L.G&E peak demand forecast has been reduced by an average of 8.3 

MW (2.4 percent) per year. This reduction is driven primarily by the disparity in growth rates 

throughout the forecast period ( I  .4 percent versus 1.9 percent). The change in peak demand for 

each year is shown in Table 6.(1)-6 and in Graph 6.(1)-6, As with Combined Company peak 

demand, LG&E’s peak demand is not impacted as significantly by the ESA 2007, 
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Table 6.(1)-6 
Comparison of LG&E's 2005 and 2008 IRP Peak Demand Forecasts 

3,368 

Year 
2008 
2009 
2010 
201 1 
2012 
201 3 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 3,606 

2008 IRP 
2,189 
2,817 
2,862 
2,908 
2,952 
2,995 
3,038 
3,075 
3,113 
3,152 
3,194 
1,236 
3,282 
3,324 

2008-2012 AVG 

2005 IRP 
2,756 
2,800 
2,850 
2,910 
2,964 
3,029 
3,088 
3,147 
3,203 
3,264 
3,333 
3,401 
3,466 
3,528 

I 1.4% 1.8% 
2008-2022 AVG I 1.4% 

Change 
33 
1 7  
12 
-2 

-12 
-34 
-50 
-72 
-90 

- 1  12 
-139 
-165 
-184 
-204 
-238 

10 

-83 1.9% 

% Change 
1 2% 
0 6% 
0 4% 
-0 1% 
-0 4% 
- 1  1% 
- 1  6% 
-2 3% 
-2 8% 
-3 4% 
-4 2% 
-4 9% 
-5 3% 
-5 8% 
-6.6% 
0.4% 
-2.4% 

Graph 6.(1)-6 
LG&E 2008 vs. 2005 IRP Peak Demand Forecast Comparison (MW) 
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Reason for Forecast Changes 

The energy and demand forecasts in  the 2008 IRP reflect the following changes from the 

previous filing: 

incorporation of more recent sales trends in the forecasting models; 

incorporation of the impacts of the Energy Independence and Security Act of 2007; 

changes in the curtailable/intermptible loads; 

incorporation of more recent weather data in the calculation of 'normal' weather; 

updates to the economic and demographic assumptions; and 

updates to the methodology used to prepare the forecast. 

Year 2005 IRP W/N Actuals Difference % Difference 
2005 32,522 .32,709 187 0.6% 
2006 33,160 33,063 -97 -0.3% 
2007 33,922 33,706 -216 -0.6% -- 

Recent Sales Trends 

Combined Company 

On a Combined Company basis, weather-normalized calendar sales were close to 

forecasted levels between 2005 and 2007 (see Table 6"(1)-7). As a result, the differences 

between the 2005 and 2008 IRF' forecasts through 2012 are relatively minor. 

Table 6.(1)-7 
Combined Company Calendar Sales (GWh) 

Variance to 2005 IRP Forecast 
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Kentucky Utilities Company 

KU’s weather-normalized calendar sales were close to forecasted levels between 2005 

Year 
2005 
2006 
2007 

and 2007 (see Table 6.(1)-8). As a result, the differences between the 2005 and 2008 IRP 

forecasts through 2012 are relatively minor 

2005 IRP - W/N Actuals Difference % Difference 
20,532 20,769 237 1.2% 
20,967 20,927 -40 -0.2% 
21,585 21,437 -148 -0.7% 

Table 6.(1)-8 
Kentucky Utilities Company Calendar Sales (GWh) 

Variance to 2005 IRP Forecast 

Year 
2005 
2006 
2007 

2005 IRP W/N Actuals Difference % Difference 
1 1,940 -0 4% 
12,136 -0 5% 

12,337 12,269 -0.6% 

11,991 
12,193 

Louisville Gas and Electric Company 

LG&E’s weather-normalized calendar sales were also close to forecasted levels between 

2005 and 2007 (see Table 6.(1)-9). As a result, the differences between the 2005 and 2008 IRP 

forecasts through 2012 are relatively minor 

Table 6.(1)-9 
Louisville Gas and Electric Company Calendar Sales (GWh) 

Variance to 2005 IRP Forecast 

1 
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Energy Ittaepertaertce arid Security Act of 2007 

The Energy Independence and Security Act of2007 (ESA 2007) was signed into law by 

President Bush in  December 2007. The provisions in  ESA 2007 are primarily designed to 

increase energy efficiency and the availability of renewable energy. LG&E and KU electricity 

sales will be impacted primarily by provisions in the act that tighten lighting and appliance 

efficiency standards as well as foster the development of new building and commercial 

equipment standards. The 2008 IRP incorporates the impact of the new lighting and appliance 

efficiency standards on electricity sales. New building and commercial equipment standards 

have not been developed, so the potential impact of these standards has not been incorporated. 

Lighting Efficiency 

The provisions in ESA 2007 related to lighting efficiency classify light bulbs by the 

amount of light emitted and reduce the maximum wattage (for a given range of light output) to 

levels existing incandescent bulbs cannot meet. This means that existing incandescent bulbs 

will eventually be phased out as a result of these reductions, which are scheduled to take place 

between 2012 and 2014. 

The guidelines set forth in the energy bill mandate an energy savings of approximately 

.30 percent when replacing incandescent bulbs. However, an alternative to incandescent bulbs 

that results in an energy savings of only 30 percent currently does not exist. Today, according 

to Energy Star, replacing an incandescent bulb with a compact fluorescent light (CFL) with 

equivalent light output will result in approximately a 75 percent reduction in energy use. 

Interestingly, the new energy bill appears to leave a door open for the development of a more 

efficient incandescent bulb., 
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According to the PIRA E.nergy Group (PIRA), lighting accounts for 15-20 percent of all 

electric energy consumption, and incandescent lamps are responsible for approximately 42 

percent of the lighting energy requirement. In total, LG&E and KU electric customers are 

expected to consume approximately 37 TWh in 2012,, In the 2008 1RP sales forecast, the 

estimated reduction in electricity sales due to improved lighting efficiencies is 700 GWh 

(around 2 percent), In addition, because not everyone will replace their incandescent bulbs 

immediately, it is likely that the reduction will be phased in over time. 

Graph 6.(1)-7 summarizes the energy and peak demand reductions resulting from the 

increased lighting efficiencies. A total energy reduction of 700 GWh is achieved gradually over 

a six- or seven-year period beginning in 2012.. Because lighting is utilized primarily in the 

morning and evening hours and the summer peak demand typically occurs in the afternoon, the 

impact to peak demand is relatively small (approximately 22 MW in 2019 or 0.3 percent 

overall). 
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Graph 6.(1)-7 
ESA 2007 -Lighting Efficiency Reductions 
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Appliance Efficiency 

The provisions in ESA 2007 related to appliance efficiency set specific standards for I O  

appliance and equipment products including residential boilers, clothes washers, and 

disliwashers. The implementation dates for the new standards range from 2008 through 2014. 

KU and LG&E already assume that appliance efficiencies will increase over time. As a 

result, the impact from the new appliance efficiency mandates is small. In fact, the only 

efficiency mandate that would precipitate a change in the forecast assumptions pertains to 

central air conditioning (AC) equipment. Beginning in mid-2008, ESA 2007 increases the 

minimum seasonal energy efficiency ratio (SEER) from 12 to 1.3.  

Graph 6.(1)-8 shows the total energy and peak demand reductions for LG&E and KU 

due to the new lighting and appliance efficiency standards. The incremental reduction in energy 

associated with the improved AC efficiencies is small compared to the lighting-related energy 
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reductions However, because air conditioners are utilized more during the day, the impact to 

peak demand is relatively larger. 

As a result of ESA 2007, electricity sales are reduced in 2018 by approximately 750 

GWh (2 percent) and peak demand is reduced by 58 MW (0.7 percent) 

Graph 6.(1)-8 
ESA 2007 -Lighting & Air Conditioner (AC) Efficiency Reductions 
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Changes in Ciirtailabldnterriiptible Loads 

The historical record of energy sales and peak demand - the basis on which forward 

projections are developed - incorporates the effects of curtailment and interruption of supply by 

the Companies in accordance with the terms of existing curtailable contracts (Curtailable 

Service Rider, or CSR) Thus, the projections of sales and peak demand include a component 

of 'embedded' load curtailnient Changes in the amount of curtailable demand can impact the 
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level of the overall demand forecast. 

demand from the 2005 IRP to the 2008 IRP are minor (see Table 6.(l)-lO) 

However, the changes in the aniouiit of curtailable 

Forecast 
2005 IRP 
2008 IRP 
Change 

Table 6.(1)-10 

Total Curtailable/Interruptible Load Provision (MW) 

KU LG&E Combined 
51 49 100 
__ 50 __ 55 __ 105 
(1) 6 5 

Updates to Weather Assrinrptions 

For both KU and LG&E, the most recent 20-year average of heating degree days (HDDs) 

and cooling degree days (CDDs) is used to represent the weather conditions that are likely to be 

experienced on average over the forecast horizon,. “Normal” weather in the 2008 IRP forecast 

is based on the weather in the 20-year period ending in 2006; the weather in the 2005 IRP was 

based on the weather in the 20-year period ending in 2003. Twenty-year average weather data 

is considered to he more representative of recent trends compared to a 30-year average. 

Weather data for Louisville and Lexington, Ky., as well as Bristol, Tenn., are gathered from 

NOAA to represent the weather in the L.G&E, KU and ODP service territories, respectively. 

For the 2008 IRP forecast, normal weather for the KU service territory incorporates an 

average of 4,525 HDDs and 1,219 CDDs each year over the forecast period (on a 65-degree 

base). The normal L.exington weather assumption was 4,572 HDDs and 1,240 CDDs in the 

2005 IRP. Interestingly, the summers and winters in the more recent 20-year period (1987- 
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2006) have both been milder on average in the KU service territory than the 20-year period 

utilized for the 2005 IRP (1984-200.3). 

Normal weather for the L.G&E sewice territory is assumed to be 4,062 HDDs and 1,578 

CDDs (also on a 65-degree base). Normal Louisville weather assumption in the 2005 IRP was 

4,147 HDDs and 1,553 CDDs. In the L,G&E service territory, the summers in the mor’e recent 

20-year period have been warmer than the 20-year period utilized for the 2005 IRP; the winters 

have been milder. 

Service Territory Economic and Demographic Forecasts 

In the 2005 IRP forecast, service-territory-level economic and demographic forecasts were 

developed using an employment-driven model (STEM) in which forecasts of sector level value- 

added, employment, income and population are generated for five regions that correspond to 

KU’s and L.G&E’s service territories. These forecasts were developed by the University of 

Kentucky’s Gatton Center for Business and Economic Research (CBER) and incorporated 

national-level economic and demographic forecast inputs from Global Insight. 

In the 2008 IRP, service-territory-level economic and demographic forecasts were 

developed based on county-level forecasts provided by Global Insight., As a r,esult, the service- 

territory-level forecasts were completely consistent with the national-level forecasts from 

Global Insight. 

Following is a summary of key assumptions made in Global Insight’s 2007 Long-Tern1 

Macro Forecast, used by the Companies as macroeconomic background for the energy sales 

forecast in the 2008 1RP. A copy of this forecast is attached as part of Technical Appendix .3, 

‘Supporting Documents,’ in Volume 11. 
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* T r e d  Scenario: The scenario assumes no major disruptions to the long-term growth 
trend. The projection is best described as depicting the mean of all possible paths 
the economy could follow Economic output is forecast to grow smootlily 

Demographics: The population projection in the trend scenario is consistent with the 
Census Bureau’s latest ‘interim’ projections which were released in May 2004 
Based on specific assumptions about immigration, fertility and mortality rates, U S .  
population was forecast to achieve average annual growth of 0 8 percent througli 
2030 

En7ploymet7f. Overall employment was forecast to grow approximately 0.8 percent per 
year over the forecast period. 

Ozrpzrt: Growth in annual real U S .  Gross Domestic Product was projected to average 
2.6 percent over the forecast period 

In addition to national- and state-level data, Global Insight provided county-level 

Service-territory level forecasts were created as an economic and demographic forecasts. 

aggregate of the county-level forecasts. These forecasts are addressed furtlier in section 5 4 3 )  

Climzgc~ in Meiliodology 

Several changes in forecasting methodology were incorporated in the 2008 IRP forecasts to 

streamline and further integrate the forecasting process while maintaining or enhancing the 

consistency of data inputs and the quality of the forecast The following changes were made: 

Service-territory-level economic and demographic forecasts were developed by 

aggregating county-level forecasts from Global Insight (see discussion above regarding 

Service Territory Economic and Demographic Forecasts) 

Several forecasts in the 2005 IRP were developed by extending a medium-term forecast 

per the rate of growth in  a separate long-term model This two-model structure was 

replaced in the 2008 IRP by a one-n~odel structure that continues to capture the monthly 

fluctuations in sales as well as long-term trends. 
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KU’s commercial and industrial forecasts are no longer segmented by SIC code., 

Instead, commercial and industrial sales are forecasted by rate code (or homogenous 

groups of rate codes). The new methodology is consistent with the methodology used to 

forecast L.G&E’s commercial and industrial sales. Please see Section 7 for a more 

detailed discussion of the forecast models. 

In the 2005 IRP, KU’s residential service (RS) and full-electric residential service 

(FERS) rate classes were forecasted separately. In the 2004 rate case, the differences 

between the RS and FERS rates were eliminated. Since KU’s residential end-use 

forecasting model gives the Company the ability to capture the differences between RS 

and FERS customers in one model, sales to all of KU’s residential customers were 

forecasted together in the 2008 IRP. 

In the 2005 IRP, the Electric Power Research Institute’s Residential Energy End-Use 

Planning System (REEPS) model served a supporting role rather than a direct role in the 

development of appliance saturation forecasts for the residential use-per-customer 

forecast. The REEPS model was not utilized in the 2008 IRP forecast. Instead, 

appliance saturation forecasts were talcen fiom the Energy Information Administration 

(EIA). 
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DEMAND-SIDE MANAGEMENT 

The screening of DSM options was performed on a joint-company basis. The DSM 

objectives in the 2008 IRP are similar to the DSM objectives in previous filings, but the DSM 

alternatives considered does not include programs for industrial customers. The quantitative 

screening process utilizes Quantec’s DSM Portfolio Pro software. 

For more details on the DSM screening see the report titled Sci-eenirig oJDemnr7d-Side 

Manngen7er7t (DSM) Options in Volume 111, Technical Appendix. 

Energy Efficiency Filing 

On July 19, 2007, the Companies filed a joint application for the review, modification 

and continuation of energy efficiency programs and DSM cost-recovery mechanisms (Case No. 

2007-00319), which was approved by the Commission on March 31, 2008. The energy and 

demand figures contained in the DSM portions of the IRP indicate these as “approved DSM 

programs.” 

The 12 new programs which passed the screening process of the IRP will continue to be 

investigated and refined. As these programs continue through the design cycle, significant 

changes could occur, including recommendation for pilot program status, or programs not being 

implemented. 

The Companies see a significant effort ahead in the implementation of the approved 

programs contained in Case No,, 2007-003 19 during 2008. During 2009, additional analysis and 

programming design decisions will result in the preparation of a future DSM filing with the 

Commission, requesting approval of the new programs contained in this IRP. 
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RELIABILITY CRITERIA 

In the Joint Companies 2005 IRP, the Companies used a combined target reserve margin 

of 14 percent, in the recommended range of 12 percent to 14 percent. In the current assessment 

and acquisition study, the Companies continue to use a combined taIget reserve margin of 14 

percent, in the recommended range of 13 percent to 15 percent. A discussion of the reliability 

criteria is found in the report titled 2008 Aiialysis of Reseive Maigii7 Plaririing Criterion (March 

2008) contained in Volume 111, Technical Appendix 

WHOLESALE POWER MARKET 

Generation Outlook 

At national level, particularly with the present uncertainties surrounding the impact of 

possible greenhouse gas legislation and of various energy efficiency and conservation 

initiatives, there is no clear consensus on the trend in the growth of electricity demand, nor on 

the schedule or structure of generation capacity additions which will be required to meet that 

demand over the next 5 to 10 years. Reputable agencies and industry analysts offer differing 

projections of the magnitude of new capacity build required to meet demand growth and 

provide adequate reserve margins., Views differ also on the structure of the (incremental) 

supply mix, - between coal-fired, gas-fired, nuclear, and renewahles and other generation 

technology options - which represents not only the lowest-cost but also the most robust capacity 

development strategy in a volatile energy market. CERA forecasts a total of 80 GW of U.S. 

generation capacity additions over the next five years (2008 - 2012), of which around one half 

is gas-fired and 27 percent coal-fired. For the same period the EIA, developing the theme of 

intensifying energy efficiency measures in its 2008 Annual Energy Outlook, anticipates only 41 
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GW of new generation capacity, of whicb around 40 percent is gas-fired and 30 per'cent coal- 

fired. Global Energy's reference projection similarly includes a moderate capacity build of 40 

GW through 2012, in this case heavily weighted towards gas-fired plant (62 percent of the total, 

to 26 percent for coal-fired plant). 

Regarding the longer-tern, the EIA projects a total of 61 GW of additional generation 

capacity over the period 2008-201 7; in  the later years, development of coal-fired capacity 

gathers pace such that by 2017 such units account for 40 percent of total incremental capacity 

against 30 percent for gas-fired generation. In comparison, Global Energy projects a much 

stronger longer-tern build-out once the present excess reserve margins have cleared, with 144 

GW of new capacity added over the next ten years -of which over three-quarters is gas-fired. 

In the Midwest market, CERA believes that over the next five years there will be 

sufficient reserve capacity to meet load growth assuming completion of announced base-load 

projects (after recognition of expected retirements). Because of the present capacity overhang 

in the region, CERA projects only 14 GW of new generation additions across the 

MidwesUMidsouth (RFC-Midwest, TVA and VACAR) through 2012, of which over one half 

will be coal-fired and one-third gas-fired.. With rising environmental concerns some of this 

coal-fired capacity could be at risk. 

For the region as a whole, the overhang of excess generation capacity will largely 

disappear by 2012, with the reserve margin declining from around 20 percent at present to 16.5 

percent. In anticipation of more uncertain market conditions and regulatory requirements, 

certain load serving entities (LSEs) are investigating opportunities to secure long-term 

transmission service outside their immediate control area to maintain maximum flexibility in 

supply" 
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Transmission Outlook 

Also impacting power market liquidity is tlie absence of high-voltage interregional 

transmission system enhancements in tlie Midwest in tlie past decade. This lack of transmission 

enhancements has resulted in less and less available transfer capability (ATC) being available 

for wholesale market transactions. Wliile there lias been an increase in efforts to promote 

regional transmission planning and expansion throughout the Midwest and the Eastern 

Interconnect for inter-state sales which may address this issue, these efforts will take several 

years to come to fruition. The availability of ATC has also been impacted by the start-up of 

Regional Transmission Operator (RTO) Energy Markets in tlie Midwest and tlie accompanying 

“seams” agreements between tlie market areas and tlie adjacent non-market areas. These seams 

agreements attempt to allocate capacity of constrained flowgates based on historic usage, but in 

some areas have resulted in less transmission capacity available in the wholesale market. 

The Midwest Independent System Operator (Midwest I S 0  or MISO) market, and the 

PJM (the I S 0  originally founded for Pennsylvania, (New) Jersey, and Maryland) market as 

well, have created after-the-fact price information for energy traded between RTOs or non-RTO 

counterparties. These markets have not provided forward-looking price transparency, and have 

in fact introduced additional price risks like after-the-fact changes to L.ocationa1 Marginal 

Pricing (LMP) settlements and Reserve Sharing Group (RSG) adders. There lias been the 

development of a financial market through the Intercontinental Exchange (ICE) trading system 

that gives a limited forward look, approximately one year out, of the price for on-peak power. 

While MISO’s energy markets are now established, long-term generation adequacy 

within tlie RTO is still concerning and remains a significant issue. Revisions to tlie MISO tariff 
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to include a means to maintain resource adequacy in the RTO footprint are expected to be filed 

in 2008,, Initial drafts have LSEs within MISO being responsible for procuring capacity 

sufficient to meet forecasted load. It is unclear how MISO can enforce such a requirement, 

particularly in  retail choice states like Ohio, Michigan and Illinois. LSE load in these states 

constantly changes and LSEs competing on costs are driven to incur as little capacity cost as 

possible. 

MISO intends to begin its Day 3 in September of 2008. Day 3 is an ancillary services 

market focused 011 operating reserves, generation capacity that is connected to the grid and 

ready to produce electric energy immediately to ensure reliability,, Although the impacts ofthe 

ancillary services market on the wholesale power markets are at this time unclear, this operating 

reserve market could conceivably impact the makeup of regional reserve sharing groups which 

in turn will impact the amount of generation capacity producing energy being offered in the 

wl~olesale markets that exist today,, 

Changes in the Primary Energy Balance 

The power sector has been the leading contributor to the growth in the U S .  natural gas 

market over the last decade., Gas-fired electric generation capacity almost doubled between 

1996 and 2005 and consumption of natural gas by the power industry has risen from 11 billion 

cubic feet (Bcf) per day 011 average in 1997 to an estimated 19 Bcf per day in 2007 (EIA data). 

Although domestic conventional gas production is expected to continue to decline, the Industry 

has responded by increasing production from unconventional sources - tight gas, shale gas, and 

coal bed-methane. This is expected to make up most if not all of the decline from conventional 

sources. 
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Much of the growth in domestic gas demand will be supplied by imported Liquified 

Natural Gas (LNG) which is prqjected by the EIA to increase from 1.6 Bcf per day i n  2006 to 4 

Bcf per day in 2008 and 7 to 10 Bcf per day in 2012. Unlike domestic gas supply, which is 

produced at a fairly steady rate and limited to the contineiital market, L,NG imports are sub,ject 

to global competition for supply (between the U.S., Europe and Asia). 

While increasing geographical diversity of supply, higher levels of dependence on LNG 

imports will create the need for parallel review and development of the transport and storage 

infrastructures necessary to address issues relating to price volatility or security-of-supply. 

Concerns regarding electric power and gas interdependency have already been raised in various 

electric reliability venues, and market regulators must continue to work with industry players to 

develop appropriate supply, infrastructure and operations strategies to accommodate an 

evolving pattern of primary resource provisions. For example, as a result of a .January 2004 

cold snap in New England during which record demand for both electricity and natural gas left 

some operators with fuel shortages, FERC issued an Order (698) directing operators of gas-fired 

generation and pipelines to establish communications protocols to improve reliability in each 

industry It is anticipated that power generation gas demand could grow to 26 Bcf per day 

(Cambridge Energy Research Associates estimate) over the next ten years given increased 

utilization of the existing fleet of gas-fired plants along with the addition of new gas-fired 

generating capacity. As new gas-fired generating capacity contributed to the expansion of gas 

pipeline systems over the last several years, additional investment in gas supply infrashucture 

(e.g. gas pipeline and L,NG receiving terminals) is anticipated throughout the next ten years., 

LNG regasification capacity currently under construction or committed will increase import 

capacity from 4.1 Bcfper day in 2007 to 14 Bcf per day by 2012 (CERA analysis)., 
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Potential Impact of Climate Change LegislationlRegulation 

L.egislation and regulation addressing climate change continues to be proposed on the 

international, federal, state and local levels, There are no specific mandates presently impacting 

Kentucky, nor is there a clear consensus of what might be implemented. Federal proposals vary 

dramatically in  structure and format; however most of them share several conimon traits, 

notably, targeted emission reductions by 2020 and much more aggressive reductions by 2050. 

A variety of "cap and trade'' policies are also common in many proposals, capping greenhouse 

gas emissions across the economy and allowing sources to trade emission allowances with each 

other to meet their emission targets. The proposals vary dramatically in their particulars, 

including whether they incorporate "safety valves" (Le., maximum COz prices) and how 

emissioiis credits might be allocated. In addition, as a result of a 2007 ruling by the LJnited 

States Supreme Court holding that EPA has authority to regulate certain GHG emissions under 

the Clean Air Act, EPA has announced that it intends to explore potential GHG regulations for 

various sources including power plants. This uncertain legislative/regulatory situation impacts 

nationwide utility commitments to build carbon-intensive generation. 

REHABILITATION OF OHIO FALLS 

The 2005 IRP identified that LG&E, on the behalf of Ohio Falls Station, had requested a 

On October 25, 2005, FERC granted a 40-year new license from FERC on March 3 ,  2005 

license to Ohio Falls Station 

Also, the 2005 IRP indicated that without Phase 3 of the rehabilitation of these eighty- 

year-old units at Ohio Falls Station, they would likely have greatly reduced generation or the 
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generation could be lost completely, in tlie event of a catastrophic failure. Phase 3 of the 

rehabilitation for all eight units increases tlie expected capacity of the facility from the current 

planned value at the time of summer peak of 48 MW to 64 MW and increases the energy from 

the five-year average production of 250 GWli to 4.38 GWli. 

The rehabilitation 011 tlie first unit, Ohio Falls Station Unit 7, was completed on October 

13, 2006. Ohio Falls Station Unit 6 completed rehabilitation on January 31,2008. Approval of 

the investment proposal to complete the rehabilitation of Ohio Falls Station lJnit 8 occurred in 

the fourth quarter of 2007 for work to begin in 2008 for approximately $13 million. Even 

though the FERC license indicates that the Companies shall complete the upgrades to the 

project within nine years from tlie effective date of the new license, each of the remaining five 

units will be reviewed again in the future for investment approval. 

UNIT RETIREMENTS 

Waterside 7 and 8 

Waterside Units 7 and 8 were retired at midnight on August 21, 2006 in conjunction 

with the sale of that property to the Louisville Arena Authority as approved by the KPSC in 

Case No 2006-00391. Details of that case, including the life assessment study performed, can 

be found at littp://psc.kv.eov/pscscf/2OO6%20cascs/2OO6- 

0039 l/LGE ApplicatioiiAddenduinPetition 082406.pdf . The retirement of Waterside Units 7 

and 8 was booked on September 30, 2006, and Account 101 (Electric Plant in Service) was 

reduced by the value of tlie generation units at that time 
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Tyrone 1 and 2 

Tyrone Units 1 and 2 were retired at midnight on February 26, 2007. Prior to their 

request from dispatch to operate in 2006, the units had not run since 2001 when they operated 

143 and 133 service hours, respectively. A life assessment study was peifonned pursuant a 

forced outage on both units which began on July 26,2006, regarding service water pumps, The 

study was provided in the March 2, 2007, Supplemental response to Commission Staff's 

Interrogatories of February 8,2007 in the two-year FAC review approved by the KPSC in Case 

No. 2006-00509. Details of that case, including the life assessment performed, can be found at 

1ittp://psc.1~~.~ov/~scscf/2006%20cases/~006-00509/KU Response 030207.11df. The 

retirement of Tyrone Units 1 and 2 was booked on March 31, 2007, and Account 101 (Electric 

Plant in Service) was reduced by the value of the generation units at that time. 

EXIT FROM MISO 

The Companies had been a charter member of MISO since 1998. Beginning April 1, 

2005, MISO implemented day-ahead and real-time energy markets (Day 2) pursuant to the 

MIS0 Energy Markets Tariff. This substantial rnission change did not prove cost-effective for 

the Companies or its customers. Therefore, the Companies sought rulings to leave MISO. 

On July 6 and 7 of 2006, the KPSC and FERC completed their final round of rulings 

allowing the Companies to exit MISO and allow the Southwest Power Pool (SPP) to serve as 

the Independent Transmission Operator (1TO) and Tennessee Valley Authority (TVA) to serve 

as the reliability coordinator. The exit took place and business with SPP and TVA commenced 

on September 1, 2006.. The Companies experience with TVA as reliability coordinator and 

SPP as IT0 has been good. 
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NERC RELATED TOPICS 

Since the 2005 IRP, the region of the North American Electric Reliability Corporation 

(NERC) to which the Companies belong lias changed twice. In 2005, the Companies belonged 

to NERC’s East Central Area Reliability Council (ECAR) region. Effective .January 1, 2006, 

ECAR and two other regions were grouped together as one region called Reliability First 

Corporation (RFC). However, resultant from tlie Companies exit from MISO, the Companies 

changed regions to align with TVA in the Southeast Reliability Corporation (SERC) effective 

January 1,2007. 

As a result of this change, the operating reserve requirement for the Companies lias 

changed from ECARs minimum daily operating reserve requirement of approximately 4 

percent. Now tliat the Companies belong in the SERC region, the requirement is to cover one 

and a halftimes the size of tlie largest unit or to belong to a RSG and follow their requirements. 

The Companies belong to the Midwest Contingency RSG (MCRSG). In the MCRSG, tlie 

Companies contingency obligation is 91 MW,, Additionally, the Companies have frequency 

regulations and load following requirements which tliey must meet. SERC’s requirement is that 

the Companies must carry enough reserves to meet the control performance standards, and it is 

up to each company within SERC to determine how to meet that obligation. Currently, the 

Companies target a minimum of 83 MW for sufficient regulation reserves for frequency 

response and compliance with tlie control performance standards and load following totaling 

174 MW total as a daily operating reserve minimum. 

In July 2006, FERC certified NE.RC as the Electric Reliability Organization. Resultant 

from that, NERC required mandatory compliance with the Reliability Standards as approved 
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and established for electric utilities by FERC effective June 18, 2007. Thus far, FERC has 

approved more than 90 Mandatory Reliability Standards established by NERC Compliance 

with these standards includes plans for each region and utility that assures reliability of 

electricity across the national grid The Companies are continuing to evaluate and assess their 

internal processes and practices in order to achieve a high level of consistency with the 

Reliability Standards. 

RENEWABLE ENERGY 

Green Energy Program 

Continuing to follow through with the prior recommendation for offering green power 

alternatives as addressed in the KPSC Staff Report 017 il7e 2002 Infegrated Re.source Plan 

Reporf oj Loirisville Gas aiid Electric Coi??p‘pni!jj and Keiitiiclgj Lltilities Company dated 

December 2002, on February 9, 2007, the Companies submitted an application (Case No. 2007- 

00067) to the KPSC to establish a Green Energy Program., On May 31, 2007, the KPSC 

approved the program as filed,. This program allows customers to contribute funds to be used 

for the purchase of Renewable Energy Certificates (RECs) or “Green Tags” by LG&E and KU. 

Specifically, the program allows residential (RS) or small commercial (GS) customers to 

voluntarily contribute funds for green energy, in any whole multiple of $5 each month. Each $5 

contribution will allow the Companies to acquire 300 lcwh of green energy in the form of 

RECs. RS and GS customers may withdraw from the program at any time. 

All larger customers receiving service under special contract or any standard rate 

schedule other tlian RS or GS may contribute any whole multiple of $13 per month toward the 

purchase of green tags, representing the environmental attributes of 1,000 kWh of generation 
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from a renewable resource. Large commercial and industrial customers must commit for one 

year at a time. 

The cost structure for the larger customers is different from the RS and GS customers 

due to the reduced promotional and educational efforts needed for larger customers; the longer 

commitinent period of the larger customers; and larger blocks of power that will be purchased 

by the larger customers. 

The program is designed to be revenue neutral, with all revenues received to be 

expended for either REC purchases, or to cover program costs. The Companies selected 3 

Phases Climate Solutions, LLC - a nationally recognized green energy marketer - to procure 

the necessary RECs for the program and perform other administrative functions required in the 

purchase of the RECs.. 

Approximately 75 percent of the RS and GS $5 contribution and 96 percent of every 

other customer’s $13 contribution will be used to purchase RECs. The remainder will be 

applied to program promotion to increase enrollment. The Companies reserve the right to seek 

recovery of approximately $50,000 per year of unfunded program administration costs in future 

rate case proceedings. 

Program enrollment initiatives and promotional activities are currently underway 

RFP Process 

The Companies have used a Request for Proposals ( U P )  process to obtain offers from 

the electric market for specific power needs. An RFP was issued in July 2007 for bids on 

renewable energy. The respondents could propose a power purchase agreement, renewable 

energy technology asset acquisition or an alternative deal structure. A total of 15 responses 

were received and all respondents were interviewed during October andNovember 2007. As a 
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result of the interviews, a short list of respondents was compiled and further discussions are 

taking place. The Companies expect to report the results of the RFP to the Commission in 

summer of 2008. 

RESEARCH AND DEVELOPMENT 

Fu tureGen 

On October .31, 2006, E.ON U S . ,  the parent company of LG&E and KU, announced 

that it committed $25 million to join the FutureGen Alliance. E.ON US. became the eleventh 

member of the alliance, which is a non-profit consortium of presently thirteen privately-owned 

leading international energy companies (spanning five continents) partnering with the 1.J.S. 

Department of Energy (DOE) to site and develop FutureGen. In response to President Bush’s 

directive to draw upon the best scientific research to address the issue of global climate change, 

FutureGen is an initiative to build the world’s first integrated sequestration and hydrogen 

production research power plant. Following the Conceptual Design Phase the FutureGen plant 

net project cost is estimated at $1.8 billion, $300 million is offset by revenues from the plant 

and the remainder project cost is to be split 74 percent DOE funding and 26 percent FutureGen 

Alliance funding as defined in the Co-Operative Agreement between the two parties. This 

financial commitment is designed to help move near-zero emissions power production from 

concept to a commercial reality.’ 

One of the goals of this project includes gasifying enough coal to fully load a 

commercial scale 275-megawatt combined-cycle gas turbine platform while capturing and 

sequestering a minimum of one million metric tons of carbon dioxide annually. The process 

’ li~to://www.fi~tureaenalli~nce.osel~t~blicatio~~s/fe tecli i i~loe~ o\,esviewOXZO07.ndl ,911 3107 
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converts tlie coal's carbon to synthesis gas comprised of mostly hydrogen and carbon 

monoxide. The synthesis gas then reacts with steam to produce additional hydrogen and a 

concentrated stream of carbon dioxide. In turn, this hydrogen will be used as clean fuel in 

applications such as electricity generation in turbines, fuel cells, or hybrid combinations of these 

technologies. 

In 2007, the FutureGen Alliance underwent the site selection and preliminary design 

phases of the project. Initially, there were 12 sites proposed in seven states, with one of the 

sites being in Henderson County, Ky. Later, the list was reduced to four candidate sites 

competing for the FutureGen project: Jewett, Texas; Odessa, Texas; Tuscolla, 111.; and 

Mattoon, 111. The selected site is Mattoon, Ill. However, after announcing tlie site in December 

2007, the DOE did not immediately approve the site, citing high costs. DOE eventually 

announced a restructured carbon capture and storage program that does not include specific 

funding for the existing FutureGen Alliance project. The CEO of the FutureGen Alliance 

Michael Mudd countered their claims and in February 2008 the members of the Alliance 

unanimously agreed that FutureGen at Mattoon remains in the public interest and the project 

should proceed to completion. The FutureGeii Alliance (with support from E.ON U.S. intends 

to work with the Administration, Congress, and Illinois stakeholders to advance the project. 

The Washington Group has been contracted to assist in the engineering design and lcey 

procurement during the Preliminary Design Phase. After the Preliminary Design Phase, the 

project will progress into the Detail Design Phase and finally the Constmction Phase. If funded, 

the FutureGen Project is expected to have commercial operation in late 2012 or early 2013. 
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Greenhouse Gas Research 

Other research and development projects of the Companies include efforts in reducing 

greenhouse gases. In April 2006, the Llniversity of Kentucky’s Center for Applied Energy 

Research received a three-year, $1.5 million commitment from E.ON U.S. to study technology 

to reduce greenhouse gases., Also, the Companies are charter members of the Electric Power 

Research Institute’s (EPRI) “Coal Fleet for Tomorrow” program. This program is a research 

effort founded with the goal o f  making a portfolio of advanced coal technologies more 

accessible and affordable for power producers and society. 

ENVIRONMENTAL REGULATIONS 

316(b) Regulation of cooling water intake structures 

Since the 2005 IRP, portions of EPA’s 316(h) regulation of cooling water intake 

structures was found to he illegal and remanded hack to EPA for revision by the U S. 2”d Circuit 

Court. Studies are continuing on the impacts of cooling water intakes on fish populations. EPA 

is reviewing another round of rulemalting 

Clean Air Interstate Rule 

Since the 2005 IRP, the Clean Air Interstate Rule (CAIR) was issued as final. Through 

a cap-and-trade program, additional reductions in sulfur dioxide (SO2) and nitrogen oxide (NO,) 

are required to aid in the reduction of ozone and particulate matter levels Planned installation 

of emission controls, flue gas desulphurization (FGD) and selective catalytic reduction (SCR) 

will aid compliance with the regulation 
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Clean Air Mercury Rule 

Since the 2005 IRP, the Clean Air Mercury Rule (CAMR) was issued as final and was 

subsequently vacated by the U.S. Court of Appeals for the D.C. Circuit (D.C. Circuit),, This 

regulation was aimed at reducing mercury emissions from coal-fired electric generating units. 

As a cap-and-trade program, mercury emissions were to be reduced in two phases, beginning in 

2010 and 2018. However, on February 8, 2008, the D.C. Circuit handed down a decision 

vacating CAMR. EPA will be determining what its next steps should be for regulating the 

emissions of these sources. 

National Ambient Air Quality Standards 

Eight-how Ozone 

Since the 2005 IRP, all areas of Kentuclcy have been designated in “attainment” with the 

current Eight-hour ozone standards. However, on March 12, 2008, EPA lowered the primary 

standard. Several counties in Kentucky are expected to be in “non-attainment”. Regulations 

will need to be developed to control sources to meet the new standard. 

PM2 I 

Since the 2005 IRP, EPA revised the 24-hour PM25 standard, lowering it from 65 to 

35pg/m3 Jefferson County is believed to be only area in Kentucky that would be affected by 

this revision to the NAAQS Regulations will need to be developed to conhol sources to meet 

this new standard. 
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7. LOAD FORECASTS 

Kentucky Utilities Company 

7.(1) Specification of Historical and Forecasted Information Requirements by Class 

The data submissions in  tlie followiiig subsections conform to tlie specifications piovided in 

Section 7 ( I )  of Administiative Regtilation 807 KAR 5:058 to the fiillest extent possible 

7.(2) Specification of Historical Information Requirements 

The data submissions in  tlie following subsections confoiiii to the specifications provided in 

Section 7 (2) of Administrative Regulation 807 KAR 5:058 to tlie fullest extent possible 

7.(2)(a) KU Average Number of Customers by Class, 2003-2007 

Residential 

Commercial 

Industrial 

Public Authority 

Utility Use & Other" 

Virginia Retail 

Required Sales for Resale 

Total Customers 
* Includes Lighting 

2003 2004 200s 2006 2007 

393.1 12 398,093 403,943 409,612 413,747 

74,5 10 76,164 76,901 77,804 79,359 

1,973 1,933 1,903 1,883 1,855 

7,028 7,151 7,209 7,l 74 7,135 

1,485 1,487 1,472 1,470 1,460 

29,629 29,811 29,914 29,965 29,956 

13 1 3  12 12 12 

507,750 514,652 521,354 527,920 533,524 
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742Mb) KU Recorded and Weather-Normalized Annual Energy Sales (GWh) St Energy 
Requirements (GWh) 

SYSTEM BILLED SALES: 
Recorded 
Weather-Normalized 

Recorded 
Weather-Normalized 

Itecorded 
Weather-Normalized 

SYSTEM USED SALES: 

ENERGY REQUIREMENTS: 

SALES BY CLASS: 

Residential 

Commercial 

Industrial 

Lighting 

Publie Authorities 

Requirement Sales for Resale 

KENTUCKY Retail 

VIRGINIA Retail 

System Losses 

Utility Use 

ENERGY REQUIREMENTS 

2003 2004 2005 2006 2007 

19,470 20,074 20,994 20,83 I 2 1,625 
19,702 20,458 20,752 2 1 ,O 1.3 2 1,392 

19,496 20, I78 20,990 20,675 2 I ,64.3 
19,803 20,534 20,769 20,927 21,437 

20,654 21,317 .22,.354 22,014 22.99.3 
20,961 2 1,673 22,l 19 22,282 22,774 - 

5,594 5,762 6,178 5,908 6,432 

4,016 4,130 4,276 4,270 4,577 

5,594 5,880 6,004 6,083 6,050 

54 54 52 52 54 

1.428 1,466 1,514 1,473 1,552 

1,903 1,959 2,014 1,978 2,058 

18,589 19,252 20,038 19,764 20,723 
.._______ _ _ _ _ _ _ _ _ _  _-_--_-_- --------_ _ _ _ _ _ _ _ _ _  

906 926 952 910 919 

1,129 1,115 1,348 I ,.323 I , .3.33 

.3 0 24 16 16 1 7  

20,654 21,.317 22,354 22,014 22,993 
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7.(2)(c) K U  Recorded and Weather-Normalized Peak Demands (MW) 

SUMMER 
Itecorded 
Weather-Normalized 

WINTER 
Recorded 
Weather-Normalized 

2003 2004 2005 2006 2007 

3,810 3.744 4,079 4,207 4,344 
3,836 3,800 4,049 4,257 4,236 

2002t03 2003t04 2004105 2005106 2006107 

3,944 .3,768 4,065 4,O 19 4,300 
3,930 3,77 I 4,059 4,l 14 4,353 

Energy Sales (GWh) 

Coincident Peak Demand (MW) 

7.(2)(e) KU Energy Sales and Peak Demand for Interruptible Customers 

2003 2004 2005 2006 2007 

17,O 16 17,420 19.5 18 19,125 20,243 

3,810 3,744 4,079 4,200 4,298 

Energy Sales (GWh) 

Coincident Peak Demand (MW) 
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1,574 1,832 52 1 640 48 1 
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7.(2)(f) KU Annual Energy Losses (GWh) 

Annual Energy Losses 
Losses as Percent of Delivered Sales 

2003 2004 ZOOS 2006 2007 

1,129 1 ,1  15 1,348 1,323 1,313 
5.8% 5.5% 6.4% 6.4% 6.2% 

7.(2)(g) Impact of Existing Demand Side Programs 

Impacts of the existing demand-side prograins on energy and demand requirements are 

estimated in Table 8.(3)(e)(.3). 

7.(2)(h) Other Data Illustrating Historical Changes in Load and Load Characteristics 

Actual sales and customer data as reported in tables 7.,(2)(a-f) above are calculated using 

the Company’s FERC Form I filings as the basis for class segmentation. These numbers are not 

weather normalized. Historical actual calendar (not weather normalized) average energy use- 

per-customer by class is shown iii Table 7,(2)(h)-l Historical percentage share of class sales 

(not weather normalized) to total energy sales is presented in Table 7.,(2)(h) 2., 
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Residential 

2003 2004 200s 2006 2007 

14,230 14,474 15,295 14,423 15,546 

Table 7.(2)(11)-2 
KU Percentage of Class Sales to Total Energy Sales 

Commercial 

Industrial 

Public Authority 

Residential 

Commercial 

Industrial 

Public Authority 

Lighting 

Virginia Retail 

Required Sales for Resale 

Total Company 

51,900 54,227 55,598 54,884 57,668 

2,835,250 3,041,785 3,155,018 1230,462 3,261,175 

203,225 205,065 210,025 205,255 21 7,554 

2003 2004 zoos 2006 2007 

29% 29% 29% 29% 30% 

21% 20% 20% 2 1 Yo 2 1 Yo 

29% 29% 29% 29Yo 28Yl 

7% 7 Yo 7% 7% 7% 

0% 0% 0% 0% 0% 

5 Yo 5% 5% 4% 4% 

10% 10% 10% 10% 10% 

100% 100% 100% 100% 100% 
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KU Kcit tricky Xcfiiil Rc,siilciifiul Sulcs 

Changes in  1CU’s Kentucky retail iesidential sales are driven by clianges in both average 

use-per-customer and incremental customer growth, Since 2003, the total number of residential 

customers has increased at an average annual rate of 1 3 percent, while average annual use-per- 

custoiner has increased by an average annual rate of I .7 percent on a weather-normalized basis, 

Table 7 (2)(li)-3 shows estimates of ICU’s historical appliance saturation trends i n  the 

residential class. 

Table 7.(2)(11)-.3 
1<U Residential Electric Appliance Saturations (percent) 

APPLIANCE 
Refiigeiator 
Freezer 
Home Computer 
Range 
Miciowave Oven 
Dishwasher 
Clothes Washei 
Clothes Dryer (Electric) 
Water Heater 
Dehumidifier 
Air Conditioning: 
Central AIC’) 
Room AIC 
Primary Home Heating 
j: includes Heat Pump 

1997 
I I 7  
44 
.3 3 
80 
91 
59 
86 
80 
59 
13 

55 
17 
39 

2003 
1 I8 
52 
48 
89 
95 
59 
91 
87 
76 
16 

58 
20 
47 

2007 
122 
43 
54 
89 
95 
58 
84 
88 
61 
I 1  

68 
20 
51 
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KU Kcittricky Retnil Coiitiitcrcial E i t e r~y  Sales 

Tlie KU’s I<entucky retail cotninercial class has experienced modest growth in  the 

number of custoniers and use-per-customer. From 2003 to 2007, the total number of customers 

has grown at an average annual rate of I A percent Use-per-customer has grown at an average 

annual rate of I .,5 percent over the same time period on a weather-nomnialized basis, 

KU Kentrrcky Retnil Inilrrstrial E i ~ g j ,  Sales 

Growth in  KU’s Kentucky retail industrial class has come entirely fiom growth i n  

average use-per-customer, Since 2003, the number of customers i n  the industrial class has 

declined at an average annual rate of I .5 percent, I n  spite of this decline, total sales to this class 

have increased by an average annual rate of 2 percent. This growth is primarily the result of rhe 

growth in  sales to a few of KU’s largest industrial customers 

KtJ Kentricky Retail L.igIrtirzg Eitergy sa le^ 

Lighting sales ale a small component of oveiall energy sales and have remained broadly 

flat ovei the 2003-2007 period 

KU Virgirzin Eltergjl SnIcs 

Virginia sales have demonstrated very low growth in recent years, increasing at an annual 

average rate of 0.4 percent since 2003. The total number of customers and use-per-customer 

(weatiier-i.lomialized) grew at an average annual rate of approximately 0 , 2  percent over the 2003- 

2007 period. 
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h'u W h d C d e  EJICrg)) Si1IC~Y 

Wholesale (municipal) wcatliel.-norinalized sales have grown at an annual average rate of 

Primary I .4 percent since 2001 

voltage, transmission voltage, and the City of Paris, 

Sales to the wholesale sector divided into three categories: 

7.(3) Specification of Forecast Information Requirements 

The information regaiding the enelby sales and peak load forecasts in the following 

subsections conform to the specifications outlined in Section 7 (3) of Administrative Regulation 

807 KAR 5:058 to the fullest extent possible 
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7.(4)(d) Forecast Impact of Demand-Side Programs 

The impacts of existing and future demand-side programs on bot11 energy sales and peak 

demands ate estimated iii Table 8.(3)(e)-.3. The energy sales and peak demand forecasts presented 

in tlie preceding sections do not include tlie iinpacts of those programs. The DSM-related 

ad,justments to summer and winter peak demand and annual energy forecasts are shown in Tables 

8,(4)(a)-l, X,(4)(a)-2 and 8.(4)(b) for both L.G&E. and KU combined. 

7.(5) 

7.(5)(a) Historical Information fop a Multi-State Integrated Utility System 

Virginia energy sales constitute less than 5 percent of total KU sales. Energy sales for 

Virginia are shown as a separate line item in table 7,(2)(b), while demand is treated as part of KU’s 

overall system demand 

Historical and Forecast Information for a Multi-State Integrated Utility System 

7.(5)(b) Historical Information for a Utility Purchasing More Than 50 Percent of Its Energy 
Needs 

This is not applicable to KU, 

7.(5)(c) Forecast Information for a Multi-State Integrated Utility System 

This applies to KIJ and Tables 5 (3)-6 and 5 (3)-8 contain the eneigy and denialid forecasts 

on an annual basis tliiough 2022 

7.(5)(d) Forecast Information for a Utility Purchasing More Than 50 Percent of Its Energy 
Needs 

This is not applicable to KIJ 
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7.(6) Updates of Load Forecasts 

Updates will be filed when adopted by K11 

Description and Discussion of Data, Assumptions and Judgments, Methods and 
Models, Treatment of Uncertainty, and Sensitivity Analysis Used in Producing the 
Forecast 

7.(7) 

7.(7)(a) Data Sets Used in Producing Forecasts 

A first step i n  the forecast process involves the gathering of national, state, and service 

territory economic and demographic data that are used to specify models which describe the 

electric consuming characteristics of KU’s and L.G&E’s customers To ensure consistency 

within the planning function, KU and L.G&E both obtain this information from Global Insiglit 

(GI), a respected and nationally recognized economic consulting firin used by many utilities. 

The national outlook for U.,S Gross Doniestic Product, industrial production and 

consumer prices are l a y  macro-level variables that establish the broad inarltet environment 

within which KU operates L.oca1 influences include trends in population, household fonnation, 

employnient, personal income, and cost of service provisioii (the ‘price’ of electricity). 

Demographic trends are an important part of the forecasting process. Forecasts of the 

number of households by county are used to construct a forecast of the number of liouseholds by 

service territory, which is a key driver in the development of the Residential customer forecasts. 

Residential customers are then used to forecast growth in Coinmercial customers 

Some of the energy forecast class models are sensitive to retail price changes. The retail 

price series used i n  developing the sales forecasts was developed internally 

KU’s forecast of residential sales is computer-fed as the product of a sales-per-customer 

Key inputs to tile sales-per-customer forecast and a forecast of the number of customers. 
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forecast include personal income, household size, appliance saturations, appliance efficiencies 

and electricity prices., Information regarding personal income is provided by Global Insight. 

l-louseliold size, appliance saturations, and appliance efficiencies are based on information from 

the E.nergy Inforination Administration and customer surveys, 

Mine Power sales are forecast using a coal production forecast for Eastern and Western 

Kentucky obtained from Hill & Associates. 

Weather records are also a vital input to electricity sales forecasting., KU receives its 

weather data fIoni the National Climatic Data Center (NCDC), a branch of the National Oceanic 

and Atmospheric Administration of the U.S Department of Commerce For tlie forecast period 

(2008-2022), averages of cooling and heating degree days based on the 20-year period ending in 

2006 were used in tlie models. L.exington, Ky,, and Bristol, Tenn., weather station data are used in 

tlie KU and ODP models, respectively. Degree-days used in the models are all on a 65-degree base. 

KU also relies on company-collected survey data as inputs to the forecasting process. Such 

data enables KU to estimate the mix of Residential housing types on the KIJ system and tlie 

approximate saturation level of various appliances. 
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7.(7)(b) Key Assumptions and Judgments 

Key Economic and Demograpbic Assumptions 

Deiiiogrophics. Tile population growtli rate in  the KIJ service territory was forecasted to 
be below the national average Annual population growth was forecast to average 0.6 
percent over tlie next 10 years and 0.8 percent nationally; a continuation of past trends 
where population growth in Kentucky has lagged the national average. Furthermore, tlie 
aging population leads to fewer people per liouseliold, Tlie nuniber of households was 
forecast to increase at a 0.7 percent anntial rate over tlie next I0 years. 

Ozifpiif. Real Gross State Product (RGSP) for the state of Kentucky was forecasted to 
grow by approximately 2 5 percent annually over the forecast period., 

Einp/oIvi7c?ri/,. Overall employinent was forecast to grow at approximately 0.8 percent per 
year over the forecast period 

fei:sor7rr/ Ii7coii7e. Real total personal income in  tlie KU service territory was forecast to 
grow at a 2 ,6  percent average annual rate for the first 10 years, and at 2 percent annually 
over the next I0 years. 

Energy Independence and Security Act of 2007 

Tlie Energy Independence aiid Security Act of 2007 (E.SA 2007) was signed into law by 

President Busli in December 2007 The provisions in ESA 2007 are primarily designed to 

increase energy efficiency and the availability of renewable energy. L.G&E and KU electricity 

sales will be impacted primarily by a set of provisions in  the law that tighten lighting and 

appliance efficiency standards as well as foster the development of new building aiid commercial 

equipment standards, 

Tlie 2008 1RP incorporates the impact of the new lighting and appliance efficiency 

standards on electricity sales (new building and commercial equipment standards liave not been 

developed, so the potential impact of these standards lias not been incorporated). The new 

lighting efficiency standards are expected to liave the greatest impact on electricity sales. The 

full impact of the new lighting standards is expected to be phased i n  gradually between 2012 and 
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,2019 Because L.G&E and I<U already assume appliances will become more efficient in tlie 

future, the impact of tlie new appliance efficiency standards is not as significant., A more 

detailed discussion of E.SA 2007 and its anticipated impact on electricity sales is included iii 

Section 6 
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7.(7)(e) General Metliodological Approach 

KU’s and L.G&E’s forecasting approach is based oii econometric inodeling of energy 

sales by customer class, but also iiicorporates specific intelligence on tlie prospective energy 

requirements of tlie utility’s largest customers. Econometric inodeling captures tlie (observed) 

statistical relationsliip between energy consumption - the dependent variable - aiid one or more 

independent explaiiatory variables such as tlie number of households or tlie level of economic 

activity in tlie service territory., Forecasts of electricity sales are then derived from a projection 

of  the independent variable(s). 

This widely-accepted approach can readily accommodate the influences of national, 

regional aiid local (service territory) drivers of uti l i ty sales. This approach may be applied to 

forecast custoiiier numbers, energy sales, or use-per-customer. The statistical relationships will 

vary depending upon the jurisdiction being modeled and tlie class of service. Within each 

jurisdiction, the forecast are typically developed by rate class. 

The econometric models used to produce tlie forecast passed two critical tests. First, tlie 

explanatory variables of the models were theoretically appropriate and have beeti widely used in 

electric utility forecasting. Second, inclusioii of those explanatory variables produced 

statistically-sigiiificant results that led to an intuitively reasoilable forecast In other words, tlie 

models were proven theoretically and empirically robust to explain tlie behavior of the KU and 

LG&E customer and sales data 

With few exceptions, the forecasts are based on a minimum of 10 years ofmonthly sales 

history. The modeling of residential sales also incorporates elements of end-use forecasting - 

covering base load, heating and cooling components of sales - which recognize expectations 

with regard to appliance saturation trends, efficiencies, aiid price or income effects. 
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Several large custoiiiers for both KU and L.G&E are forecast using their recent history 

and inforinatioii provided by the customers to K U  and LG&E regar’ding tlieir outlook. These 

custoiiiers are referred to as “Major Accounts.,” This process allows for market intelligence to be 

directly incorporated into tlie sales forecast 

Once complete, tlie KU and L.G&E energy forecasts are converted from a billed to 

calendar basis aiid adjusted for company uses and losses. The resulting estimate of iiionthly 

energy requirements is tlien associated with a typical load profile and load factor to generate 

annual, seasonal, and montlily peak demand forecasts, 

KU Sales Forecasts 

The KU energy forecast includes three separate jurisdictional groups: 

i ,  

11. 

111. 

Retail sales within Kentucky (Kentucky-retail); 

Retail sales witliin Virginia (Virginia-retail); and 

Wholesale sales to 12 municipally-owned utilities in Kentucky, 

.. 

... 

The distribution of sales by jurisdiction i n  2007 was 85.8 percent Kentucky-retail, 4.7 

percent Virginia-retail, and 9.5 percent wholesale (FERC jurisdiction). 

KU’s sales forecast is comprised of 21 forecast models Each model forecasts the 

number of customers, use-per-customer, or total sales oii a montlily basis and is associated with 

one 01 inore liomogeiious rate classes. Because most historical usage data is stored in tlie 

company’s databases 011 a billed basis (versus a used or calendar-month basis), sales forecasts 

are produced initially on a billed basis. Table 7.(7)(c) contains a forecast of billed sales by 

forecast group (each forecast model is associated with a forecast group). Each forecast group 

and the associated forecast models are discussed in more detail in tlie following sections 
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Table 7.(7)(c) - KU Billed Sales Forecast by Forecast Croup (GWh) 

KU Resideritial Forecnst 

Tlie KU residential forecast includes all customers on the residential service (RS) and 

Volunteer fire department (VFD) rate schedules. Residential sales are forecasted as the product 

of a use-per-customer forecast and a forecast of the number ofcustomers. 

KU Resider itinl Crt.storrzer Forecasts 

The number of KU residential customers was forecasted as a function oftlie number 

of households in the KU service territory Household data by county - history and forecast 

- was provided by Global Insight, 

KU Resicleritial I/re-per-Ciistonier Forecast 

Average use per custoiner is forecasted using a Statistically-Adjusted End-llse 

(SAE) Model Such a model combines an econometric model - that relates monthly sales 

7-19 



to various explanatory variables such as weather and economic conditions - with 

traditional end-use modeling. Tlie SAE approach defines energy use as a function of 

energy used by heating equipment, cooling equipment, and other equipment. 

Use-per-Customer = a1"'XHeat + a~"'XCool + a3"XOther 

Tlie heating, cooling and other components (tlie X variables) arc based on various 

input variables including weather (heating and cooling degree days), appliance 

saturations, efficiencies, and economic and demograpliic variables such as income, 

population, members per liouseliold and electricity prices Once tlie historical profile of 

these explanatory variables has been established, a regression model is specified to 

identify tlie statistical relationship between clianges in  these variables and changes in the 

dependent variable, use-per-customer., A discussion of each of these components and tlie 

nietliodology used to develop them is contained in Technical Appendix, Re.~idmtio/ Use- 

pe/~-C~r,s/omer- Model, in Volume 11. 

KU Cortrrttercinl Forecnst G ~ O I I ~  

The KU coinmereial forecast group consists of two commercial forecast models: KU 

general service/LP secondary and KU all-electric schools (AES), 

KU General ServicdLP Secorirlnry 

The KU general service/L,P secondary forecast includes all customers on tlie KU 

general service (GS) rate schedule and tlie KU large power service (L.P) rate schedule that 

take service at the secondary distribution voltage. As a result of the 2004 rate case, a 

number of accounts iii the LP secondaiy rate class were moved into the GS rate class. 

For this reason, tlie KU GS and KU L.P secondary rate classes were forecasted together. 

Monthly usage was forecasted as a function of the average cost of electric service (the 
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‘price’ of electricity), Kentucky’s Real Gross State Product, and weather-related binary 

variables. An AR(I) term is included to correct for any bias that may result from serial 

correlation. 

KU All-Electric Scliiwls 

Tlie KU all-electric schools forecast includes all customers on the all-electric 

school rate schedule. KU AE.S sales were modeled as a function of the number of KU 

residential custoniers and weather i n  all months except for May, June, July, August, 

October and November (May, October and November because they are shoulder months; 

.June, .July, and August because the class is made up of scliools). 

KU Itzdiistrinl Forecnst Groiip 

The industrial class is unique in  the fact that tlie relatively small number of customers i n  

the class make up a significant portion of tlie Company’s load. Plans to expand or shut-down 

operations by the larger industrial customers can have a significant impact on the Company’s 

load forecast. For this reason, tlie company works directly with its largest industrial customers 

(Major Accounts) wherever possible to develop a five-year forecast for tliese customers. 

Industrial sales are forecasted in  total first. The Major Account forecasts are used to 

adjust the total usage forecast if a significant change is expected (e.,g.,, a Major Account customer 

is expecting a large expansion project), In theory, since the historical usage data includes the 

impact of business expansions and shut-downs, most “normal” fluctuations i n  tlie Major Account 

forecasts will be incorporated i n  the total usage forecast, Therefore, only “exceptional” 

fluctuations will result in  adjustments to tlie total forecast. 
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Tlie KIJ industrial forecast group consists of five forecast models. Each of these models 

is discussed iii more detail i n  the following sections. 

L,P PrirrlnrJ.J, 

Tlie L.P primary forecast includes all customers on the L.P rate schedule that t a l e  

service at the primary distribution voltage. Sales to LP primary customers were modeled 

as a function of tlie average cost of electric service i n  the industrial revenue class (tlie 

‘price’ ofelectricity) and the Industrial Production Index. An AR(1) term is included to 

correct for any bias that may result from serial correlation, which is typical in  time series 

data, 

LP Trarlsrtti.s.siol1 

Tlie L,P transmission forecast includes tlie single customer on the large power 

service rate schedule that takes service at transinissioii voltages. The LP transmission 

forecast was held flat at 200G levels. 

Lmgc lridmtrid Tirtic-of-Day (LITOD) 

The “large industrial time-of-day (L,ITOD) forecast includes one customer on the 

LlTOD rate schedule, The L.ITOD forecast through 2012 is developed based on 

discussions with that customer. i n  2012, sales to this customer are forecasted to be two 

times tlie customer’s 2004 usage levels., 

L.CI-TOD Prirrrary 

The “large comniercial/iiidustrial tiine-of-day (L.CI-TOD) primary forecast 

includes all customers on the L,CI-TOD rate schedule that tale service at the primary 

distribution voltage. Sales to LCI-TOD primary customers are modeled as a function of 
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the l i .S . ,  Industrial Production Index, the average cost of electric service (the ‘price’ of 

electricity), and weather, 

L C I -  TOD Trnit.siiii.ssiori 

The LCI-TOD transmission forecast consists of four Major Account customers on 

the large coiiiiiiercial/iiidiistrial time-of-day rate schedule that talte service at transniissioii 

voltages. The L.ITOD forecast through 20 12 was developed based on discussions with 

each of these customers The growth i n  the forecast is driven almost entirely by 

anticipated increases in one customer., 

KU Mine Porver. Forecnsi Groiip 

The ICU mine power forecast group includes two forecast models: mine power primary 

and mine power transmission Each of these models is discussed in more detail iii tlie following 

sections 

Mine Poiver. Priiitnrj1 

Tlie mine power primary forecast includes all customers on the coal mining power 

service (MP) rate scliedule who take service at the primary distribution voltage. Sales to 

mine power primary customers are modeled as a function of coal production i n  the 

Central Appalachian and Illinois Basin mining regions. 

Mine Puiver Traiviirission 

Tlie mine power transmission forecast includes all customers on tlie coal mining 

power service (MP) rate schedule who talte service at transmission voltages. Sales to 

mine power transmission customers are modeled as a function of coal production i n  the 

Central Appalachian and Illinois Basin mining regions 
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KlJ Mirriicipal Forecn.sf Group 

The KU municipal forecast group consists of three forecast models: KU transmission 

municipals, KU primary municipals, and City of Paris. Tlie City of Paris, wliich takes service at 

transmission voltages, is forecasted separately because i t  provides some of its own generation 

Each of tliese models is discussed in more detail in  the following sections 

Traiisrriissiori Mirriicipnl 

With tlie exception of the City of Paris, tlie transmission niunicipal forecast 

includes all inunicipal customers on rate schedule WPS-S7(M) who take service at 

transmission voltages. Sales to transmission municipal customers were modeled as a 

function of weather and the number of liouseliolds in tlie counties where the transmission 

municipal customers are located. 

Prirrrary Msnicipal 

Tlie primary municipal forecast includes all municipal customers on the rate 

schedule WPS-S7(M) who take service at the primary distribution voltage. Sales to 

transmission municipal custoiners were modeled as a function of weather and the number 

of households in  tlie counties where tlie transmission municipal customers are located. 

City clf Paris 

Sales to tlie City of Paris were modeled as a function of weather and tlie number 

of households in Bourbon County, Ky. A binaiy term was also included to adjust for tlie 

increase in  sales that occurred in  February 200.3 after KU sold its distribution system 

within the Paris city limits to the city. 
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KU L.iglitiiig Forccnst Crorip 

Tlie KU lighting forecast group consists of two forecast models: K U  street lighting and 

KU private outdoor lighting Each forecast was produced the same way, as tlie product of the 

iiioiitlily number of lighting hours, tlie monthly energy iise-per-fixture-per-liour, and a monthly 

forecasted number of fixtures. For each of these forecasts, tlie nioiithly energy use-per-fixture- 

per-hour, was held flat at 2005 levels, and tlie nutnber of fixtures was forecasted by trending. 

ODP Saks Forcca.st.s 

The Old Dominion Power Company (ODP) operating unit of Kentucky lJtilities serves 

five counties in  southwestern Virginia., As these sales occur in tlie Virginia jurisdiction, they are 

modeled separately from other retail sales 

ODP Residential Fr,rccast 

Tlie ODP residential foiecast includes all customers on tlie residential seivice (RS) rate 

schedule Residential sales were forecasted as tlie product of a use-per-custoniei forecast and a 

foiecast of the number of customers 

ODP Rcsidcntial Ciistorrier F~irecasts 

The number of ODP residential customers was forecasted as a function of the 

number of households in the ODP service territory Household data by county - history and 

forecast - was provided by Global Insight. 
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ODP Rc.~irlcrttirtl Uw-pcr-Cirstortcr Forccnst 

Average use per customer is forecasted using a “Statistically-Ad,justed E.nd-lJse” 

(SAE.) model Such a model combines ai1 econometric model - that relates monthly sales 

to various explanatory variables such as weather and econoinic conditions - with 

traditional end-use modeling. The SAE, approach defines energy use as a function of 

energy used by lieating equipment, cooling equipment, and other equipment. 

IJse-pel--Customer = al“XHeat + a2”’XCool + a3’LXOtlier 

The lieating, cooling and other components (the X variables) are based on various 

input variables lilte weather (heating and cooling degree days), appliance saturations, 

efficiencies, and economic and demographic variables such as income, population, 

members per household and electricity prices., Once these components have been 

computed, a regression model is specified to forecast use-per-customer as a function of 

these components. A discussion of each of these components and the rnethodology used 

to develop them is contained in  Technical Appendix, Re.sideri/io/ (/se-/-’er-Cz/.s/orner. 

hloc/e/, in Volume 11. 

ODP GcrternI Scrvice Forccnst 

The ODP general service forecast includes customers on the general service rate 

schedule. ODP general service sales were forecasted as the product of a use-per-customer 

forecast and a forecast of the number of customers. Use-per-customer was forecasted as a 

function of weather, the number of residential customers, the industrial production index, and 

electricity prices, The number of customers was forecasted as a function of the number of 

residential customers. 
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ODP Large Porvcr Forecast 

Tlie ODP large power forecast includes customers on tlie Iaige power service rate 

L.arge power sales were forecasted as a function of heating degree-days, value-added schedule 

for the mining industries and the US., Industrial Productioii index, 

ODP Scliools Forecasf 

The ODP schools forecast includes all custoiiiers on the “school service (SS) rate 

Sales to the ODP scliools were modeled as a fiiiictioii of tlie number of residential schedule 

customers and weather. 

ODP Ligltfing Furccasf 

The ODP lighting forecast was computed as tlie product of tlie number of lighting hours 

per month, the use-per-fixture-per-hour., and a forecast of the number of lighting fixtures., For 

each of tlie classes, the iiioiitlily energy use-per-fixture-per-hour was lield flat and the number of 

fixtures was forecasted by trending. 

7.(7)(d) Treatment and Assessment of Forecast Uncertainty 

Section 5.(6) summarizes the uncertainties that could affect tlie load forecasts of KU and 

L.G&E.. Across forecast cycles, forecast uncertainty is dealt with by review and revision of model 

specifications to ensure that tlie relationships betweeii variables are properly quantified and that the 

structural relationships remain valid., 
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Within each forecast cycle, there is uncertainty in  the forecast values of tlie independent 

variables. To address this uncertainty, tlie company develops high and low forecast scenarios to 

support sensitivity analysis of tlie various resource acquisition plans being studied, 

7.(7)(e) Sensitivity Analysis 

For the 2008 IRP, high and low forecast scenarios are prepared based on probabilistic 

simulation of tlie historical volatility exhibited by each utility's weather-iiormalized year-over- 

year sales trend, In 2015, energy requirements and peak demand are approximately 5 percent 

higher (roughly 1,300 GWh and 240 MW) in the high forecast scenario than the base IRP 

forecast scenario. Compared to the base IRP forecast scenario, energy requirements and peak 

demand are approximately 5 percent lower iii 2015 iii the low forecast scenario, 

The base IRP, high, and low forecasts of KU's energy sales are presented in Table 

7.(7)(e)-I. The associated forecasts of annual peak load are shown in  Table 7.(7)(e)-2 and Graph 

7.(7)(e)- I .  
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Table 7.(7)(~)-1 
KU Base, High, and Low Energy Requirements Forecasts (GWh) 

Year 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 

Base IRP 
23,514 
23,889 
24,239 
24,63 1 
24,98 1 
25,255 
25,491 
25,114 
26,055 
26,362 
26,149 
21,112 
21,552 
21,906 
28,300 

High 
24,065 
24,592 
25,070 
25,566 
26,040 
26,384 
26,714 
27,066 
27,430 
27,810 
28,281 
28,121 
29,211 
29,695 
30,150 

Low 
22,956 
23,179 
23,414 
23,691 
23,904 
24,109 
24,260 
24,455 
24,675 
24,9 14 
25,223 
25,531 
25,872 
26,140 
26,446 - 
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Table 7.(7)(e)-2 
KU Base, High, and Low Peak Demand Forecasts (MW) 

Year 
2008 
2009 
2010 
201 1 
2012 
20 1.3 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 - 

Base IRP 
4,306 
4,371 
4,428 
4,496 
4,560 
4,6 15 
4,669 
4,736 
4,799 
4,861 
4,933 
5,001 
5,082 
5,149 
5,223 

High 
4,407 
4,500 
4,580 
4,667 
4,753 
4,821 
4,892 
4,972 
5,05 1 
5,125 
5,213 
5,296 
5,396 
5,416 
5,561 - 

Low 
4,204 
4,241 
4,217 
4,325 
4,363 
4,405 
4,443 
4,495 
4,547 
4,596 
4,654 
4,7 13 
4,775 
4,826 
4,884 

Graph 7.(7)(e)-l 
KU Base, High, and Low Peak Demand Forecasts 
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The base IRP forecast does not explicitly incorporate potential impacts of increasing 

competition Integrated resource planning is based on the assumption of an obligation to serve a 

specifically defined service territory 

KU updates its load forecasts on an annual basis wliicli captures the impact of new 

appliances, technologies, and regulations as tliey emerge and penetrate into the energy market. 

Tlie impacts of existing and fiituie demand-side prograins on both energy sales and peak 

demands are shown in Tables 8.(3)(~)-3,  8,,(4)(a)-l, 8.(4)(a)-2 and 8.(4)(b). 

7.(7)(f) Research and Development 

Tlie company is considering two enhancements to its forecasting process. First, the 

company is considering utilizing an SAE. model, much like tlie existing residential SAE. model, to 

develop its commercial forecasts. The purpose for this change would be to develop the ability to 

better incorporate changes in cominercial end-uses - particularly end-use changes related to energy 

efficiency 

Tlie second change is related to the way the Company develops its hourly demand forecast. 

Currently, total enerby for each utility is allocated to hours based on an average IO-year load 

duration curve. Tlie use of a representative load duration curve removes tlie risk - inlierent in tlie 

application of any single historical year - of replicating an anomalous pattern over the forecast 

period and results in a more consistent relationship between monthly peak demands. The use of 

average values over the last I O  year's also captures tlie impact of the existing trend in system load 

factor. 
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In the future, the company will consider checlting its hourly demand forecast against 

coincident class-specific hourly demand forecasts. This approach will enable the Company to better 

reflect demand-side nianageinent prograins that impact the load profile of specific classes, 

7.(7)(g) Development of End-Use Load and Market Data 

I n  October 2007, KU and L.G&E conducted a residential appliance saturation survey. The 

last such survey was conducted in 2003. Although the 2007 survey was undertaken after the date of 

preparation of the 2008 IRP forecast, the results from the survey broadly confirmed the assumptions 

regarding appliance satu~ations iiicorpo~ated in  the forecast. The Companies also participate in  an 

Energy Forecaster’s Group (EFG) managed by Itron in  which collaborative efforts with other 

utilities provide the development of regional end-use saturation and efficiency data for the various 

classes of service. 
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Louisville Gas and Electric Company 

7.(1) Specification of Historical and Forecasted Information Requirements by Class 

The data submissions in the following subsections conform to the specifications provided in 

Section 7 ( I )  of Administlative Regulation 807 KAR 5:058 to the fullest exlenl possible. 

7.(2) Specification of Historical Information Requirements 

The data submissions in the following subsections confoini to the specifications piovided in 

Section 7 (2) of Adiiiinistralive Regulation 807 KAR 5:058 to the fullest extent possible. 

7.(2)(a) LG&E Average Customers by Class, 2003-2007 

Residential 

Small Commercial 

Large Commercial 

industrial 

Utility Use & Other” 

Public Authority 

Total Customers 

2003 2004 2005 2006 2007 

337,768 342,188 ,346,164 349,821 152,699 

38,53 1 38,340 .38,103 38,721 39,326 

2,432 2,463 2,509 2,5 1 I 2,546 

410 399 398 398 393 

3,514 .3,516 3,489 3,458 3,429 

2,283 2,290 2,315 2,422 2,3 I O  

384,938 389,196 392,998 397,331 400,703 
*Includes lighting 
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7.(2)(b) LG&E Recorded and Weather-Normalized Annual Energy Sales, Energy 
Requirements & Sales by Class (GWh) 

SYSTEM BILLED SALES: 
Recorded 
Weather Normalized 

SYSTEM USED SALES: 
Recorded 
Weather Normalized 

Recorded 
Weather Normalized 

ENERGY REQUIREMENTS: 

SALES BY CLASS: 

Residential 

Small Commercial 

Large Commercial 

Industrial 

Public Authorities 

Lighting 

TOTAL LG&E SALES 

System Losses 

Utility Use 

ENERGY REQUIREMENTS 

2003 2ua4 2005 2006 2007 

11,448 11,698 12,186 12,010 12,669 
11,655 I l,7.35 11,965 12,151 12,198 

1 1,50.3 1 1,724 12,292 1 1,965 12,658 
11,715 11,744 11,940 12,136 12,268 

12,123 12,480 13,022 12,724 l.3,.395 
12,335 12,500 12,650 12,905 12,984 

.3,835 3,924 4,265 4,018 4,486 

1,263 1,282 1,1.33 1,319 1,428 

2,219 2,251 2,349 2,295 2,409 

2,936 3,019 3,077 3,068 2,992 

1,181 1,179 1,204 1,205 1,282 

620 756 619 744 75 1 

22 24 24 2.3 24 

12,123 12,480 13,022 12,724 13,395 
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7.(2)(c) LGSrE Recorded and Weather-Normalized Peak Demands (MW) 

SUMMER 
Recorded 
Normalized 

WINTER 
Recorded 
Normalized 

2003 2004 2005 2006 2007 

2,583 2,485 2,754 2,729 2,834 
2.6 12 2,562 2,685 2,784 2,775 

2002/03 2003/04 2004/05 2005/06 2006/07 

1,824 1,750 1,787 1,817 1,885 
1,769 1,792 1,815 1,838 1,861 

Energy Sales (GWIi) 

Coincident Peak Demand (MW) 

7.(2)(e) LG&E Energy Sales and Peak Demand for Interruptible Customers 

2003 2004 2005 2006 2007 

10,874 11,251 11,764 11,416 12,169 

2,530 2,458 2,704 2,680 2,834 

Energy Sales (GWli) 

Coincident Peak Demand (MW) 

2003 2004 2005 2006 2007 

629 473 528 550 488 

26 27 50 49 0 
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7.(2)(f) LGSrE Annual Energy Losses (GWb) 

Annual Energy Losses 
Losses as Percent of Delivered Sales 

2003 2004 2005 2006 2007 

620 756 679 744 75 1 
5.4% 6 4 %  5.5% 6.2% 5 9% 

7.(2)(g) Impact of Existing Demand Side Programs 

Impacts of the existing demand-side programs on energy and deniand requireinents are 

estimated in Table 8 (3)(e)-3, 

7.(2)(li) Other Data Illustrating Historical Changes in Load and Load Characteristics 

Actual sales and use-per-customer data as reported in tables 7,(2)(a-f) above are 

calculated using the Company’s FERC Form 1 filings as the basis for class segmentation. A 

historical trend of actual (not weather normalized) average energy use-per-customer by class is 

shown i n  Table 7,(2)(li)-1 

Table 7.(2)(h)-l 
LG&E Average Annual Use-per-Customer by Class (ItWb) 

Residential 

Small Commercial 

Large Commercial 

Industrial 

Public Authority 

2003 2004 2005 2006 2007 

1 1,353 1 1,461 12,321 I 1,485 12,720 

32,779 33,438 .34,984 34,059 36,3 12 

912,418 911,926 936,230 914,082 946,190 

7,160,976 7,566,416 7,731,156 7,707,676 7,613,232 

5 17,302 5 14,847 5 15,632 497,393 554,978 
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A liistoiy of tlie percentage share of actual class sales (not weather noimalized) to total 

eiieigy sales is piesented in Table 7 (2)(h)-2 

Table 7.(2)(h)-2 
LG&E Percentage of Class Sales to Total Energy Sales 

Total Itesidential 

Small Commercial 

Large Commercial 

Industrial 

Public Authority 

Lighting 

Total Company 

2003 2004 2005 2006 2007 

33% 33% 35% 34% 35% 

1 1 %  1 1 %  1 1 %  1 I%> 1 1 %  

19% 19% 19% 19% 19% 

25% 26% 25% 26% 24% 

10% 10% IO% 10% 10% 

I %  1 % 1 Yo 1% 0% 

100% 100% 100% 100% 100% 

L,G&E Residcntiul Sulc,~ 

Changes in actual LG&E residential energy sales are driven by changes in customers and 

the average use-per-customer. Since 2003, the total iiumber of residential customers has increased 

at an average aiinual rate of 1.1 percent, while average aiinual use-per-customer has risen less than 1 

percent 011 a weather-normalized basis 

Table 7.(2)(11)-.3 shows estimates of L.G&E.’s historical appliance saturation trends, 
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Table 7.(2)(h)-3 
LG&E Electric Appliance Saturations (percent) 

APPLIANCE 
Refrigerator 
Freezer 
Home Computer 
Range 
Microwave Oven 
Dishwasher 
Clothes Washer 
Clothes Dryer (Electric) 
Water Heater 
Dehumidifier 
Air Conditioning: 

Central AIC" 
Room AIC 

Primary Home Heating 
li includes Heat l'ump 

1999 
100 
42 

- 
61 

. 

. 

81 
- 
- 

2003 
100 
45 
62 
79 
93 
66 
88 
76 
29 
14 

81 
13 
25 

2007 
I00 
34 
65 
71 
91 
58 
87 
78 
17 
I5 

89 
1.3 
20 

L,G&E Siiinll Coiiiriicrcial Eiiergy Sales 

Weather-normalized sales to the small commercial class have grown since 2003 at an 

average annual rate of 1.8 percent, This growth has been driven primarily by growth i n  use-per- 

customer. 011 a weather-normalized basis, small commercial use-per-customer has grown at an 

average annual rate of 1 , .3  percent since 2003. The number of customers lias grown from 38,531 

customers in 2003 to 39,.326 in 2007 - an average annual growth rate of 0.5 percent, 

LG&E L.argc Coiiiiiicrcial Eiiergy Sales 

Sales to the large commercial class have increased at an average annual rate of 0.7 

percent on a weather-normalized basis since 2003. Uiililce the small coinrnercial class, the 

growth i n  large commercial sales has been driven primarily by growth in the number of 
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customers, Since 2003, use-per-customer for tlie large commercial class has declined at an 

average annual rate of 0.5 percent., The nuinber of customers has grown at an average annual 

late of I 2 percent. 

L,C&E I1irlrrsirinl E I I W ~ J J I  Sdcs 

Energy sales to L.G&E’s industrial class liave remained fairly constant over tlie 2003- 

2007 period., The decline i n  the number of industrial custoiners over tliis period was offset by an 

increase in tlie weatlier-iiorinalized average use-per-customer. 

7.(3) Specification of Forecast Information Requirements 

The information regarding the eneigy and demand forecasts in  tlie following subsections 

conform to the specifications outlined in Section 7 ( 3 )  of Administrative Regulation 807 KAR 5:058 

to tlie fullest extent possible 
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7.(4)(d) Forecast Impact of Demand-Side Programs 

The iiiipacts of existing and future deiiiand-side programs on both energy sales and peak 

deiiiaiids are estimated in  Table 8.(.3)(e)-.3. The energy sales and peak demand forecasts presented 

in the preceding sections do not include the impacts of those progams The DSM-related 

adjustments to suiiiiner and winter peak demand and annual energy forecasts weie made iii Tables 

8,(4)(a)-I, 8.(4)(a)-2 and 8.(4)(b) for both L.G&E and KU combined 

7.(5) Historical and Forecast Information for a Multi-State Integrated UtiIity System 

7.(5)(a) Historical Information for a Multi-state Integrated Utility System 

This is not applicable to LG&E. 

7.(5)(h) Historical Information for a Utility Purchasing More Than 50 Percent of Its 
Energy Needs 

This is not applicable to LG&E 

7.(5)(c) Forecast Information for a Multi-state Integrated Utility System 

This is not applicable to LG&E A Coiiibined Company foiecast including ODP is provided 

in this section of the KLI discussion 

7.(5)(d) Forecast Information for a UtiIity Purchasing More Than 50 Percent of Its Energy 
Needs 

This is not applicable to L.G&E 

7.(6) Updates of Load Forecasts 

IJpdates will be tiled wlieii adopted by LG&E 

Description and Discussion of Data, Assumptions and Judgments, Methods and 
Models, Treatment of Uncertainty, and Sensitivity Analysis Used in Producing the 
Forecast 

7.(7) 
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7.(7)(a) Data Sets Used in Producing Forecasts 

Please refer to KU section 7 (7)(a) 

7.(7)(11) Key Assumptions and Judgments 

Key Economic and Demographic Assumptions 

neriiogrrr/~/iic.s. Population i n  the Louisville area was forecast to increase at a slower rate 
than the national population forecast.. Annual population growth was forecast to average 
0.7 percent over the next five years as well as over the 15-year forecast horizon 
Furthermore, with tlie aging of the population (resulting in fewer persons per household), 
houseliolds numbers were forecast to increase at a faster rate than populatioii - 1 . I  
percent per year on average over tlie next five years and 1 .0 percent over the fill1 15-year 
forecast horizon. 

Ozr/pu/. Real Gross State Product for tlie state of I<entucky was forecast to grow by 
approximately 2.5 percent annually over the forecast period. Although LG&E’s service 
territory is small geographically relative to tlie state, large employers i n  the service 
territory, like Ford and UPS, are significant contributors to the index. 

Er77p/o,yr77e/7/., Overall employment was forecast to grow at approximately 0.7 percent per 
year over the forecast period. 

Per:sor7n/ Ir7come. Real total personal income was forecast to increase at a 2.9 percent 
average annual rate over the first five years and at a 2.8 percent growth rate over the 15- 
year forecast horizoii. 

Energy Independence and Security Act of 2007 

The Energy Independence and Security Act of 2007 (ESA 2007) was signed into law by 

President Bush in December 2007. The provisions in ESA 2007 are primarily designed to 

increase energy efficiency and the availability of renewable energy. LG&E and KU electricity 

sales will be impacted primarily by a set of provisions in  the law that tighteii lighting and 

appliance efficiency standards as well as foster the development of new building and commercial 

equipment standards., 
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The 2008 IRP incorporates tlie impact of tlie new lighting and appliance efficiency 

standards on electricity sales (new building and coinmercial equipment standaids liave not been 

developed, so the potential impact of these standards has not been incorporated). Tlie new 

lighting efficiency standai-ds are expected to liave tlie greatest impact on electricity sales. Tlie 

full impact of tlie new lighting standards is expected to be phased iii gradually between 2012 and 

2019, Because L,G&E and KU already assume appliances will become more efficient i n  tlie 

future, tlie impact of tlie new appliance efficiency standards is not as significant. A more 

detailed discussion of ESA 2007 and its anticipated impact oii electricity sales is included in 

Section 6. 

7.(7)(c) General Methodological Approach 

Tlie forecasting methodology for LG&E. is discussed in  tlie KU portion of section 7. 

LGGrE Sales Forecasts 

L.GE’s sales forecast is comprised of nine forecast models. E.ac1i model forecasts sales on 

a monthly basis and is associated with one or more homogenous rate classes Because most 

historical usage data is stored in tlie company’s databases on a billed basis (versus a used or 

calendar-nioiitli basis), sales forecasts are produced initially on a billed basis Table 7.(7)(e) 

contains a forecast of billed sales by forecast group (each forecast model is associated with a 

forecast group). Each forecast group and tlie associated forecast models are discussed in more 

detail in tlie following sections. 
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Table 7.(7)(c) - LG&E Billed Sales Forecast by Forecast Graup 

3,641 64 1 14,842 J 

L C& E Resirlentinl Forecnsf 

The L.G&E residential forecast includes all customers on the residential service (RS) and 

volunteer fire department (VFD) rate schedules. Residential sales are forecasted as the product 

of a use-per-customer forecast and a forecast of tlie number of customers 

LC& E Resirierzfial Cllsfonzer,s 

The number of L.G&E. residential custoniers was forecasted as a function of the 

number of households i n  the L.G&E service territory Household data by county - history 

and forecast - was provided by Global Insight. 

LC& E Re,sirieinfinl I/sc-per-Cnrsioitzer Forecnst 

Please see section 7,(7)(c), KU Residential Use-per-Customer Forecast, for a 

description of the SAE model 
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LG&E Comnicrrial Forecnvi G I W I I ~  

The L.G&E commercial forecast group consists of two cominercial forecast models: 

L.G&E small coinmercial and L.G&E. large commercial. E.ac1i of tliese inodels is discussed in 

inore detail below. 

LG& E Small Comrriercirrl Forecast 

The L.G&E small coininercial forecast includes all customers on the general 

service (GS) rate schedule L,G&E sinall commercial sales were forecasted as the product 

of a use-per-customer forecast and a forecast ofthe number of customers Observatioii of 

the liistorical use-per-customer series revealed that, while there liave been some 

fluctuations in tlie values, tlie series has been essentially flat. Therefore, use-per- 

customer was modeled as a function of weather since 2000, with binaries used to correct 

for outliers in the historical series. There was no growth trend figured into tlie forecast, 

so use-per-customer is forecasted to remain flat over the entire forecast period, with 

monthly variations because of seasonality. 

The monthly number of customers was modeled as a function of residential 

customers, along with a trend term that starts in October 2004, to account for a flattening 

out ofgrowth. 
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L.G& E Lwgc Coiirincrciul Fiircccr.st 

The L.G&E large coniniercial forecast includes all customers on tlie large 

commercial (LC) and large commercial time-of-day (1.C-TOD) rate schedules. LG&E 

L.arge commercial sales were forecasted as the product of a use-per-customer forecast and 

a forecast of tlie number of customers. Large commercial use-per-customer has been 

essentially flat over the past several years. Therefore, use-per-customer was modeled as 

a function of weather since 1998 

The monthly number of customers was modeled as a function of residential 

customers. The customer model included an AR( 1) term to coriect for any bias that may 

result from serial correlation. 

LG&E Itiiiii,sfriul Forccu,sf Grorrp 

The industrial class is unique in tlie fact that the relatively small number of customers in 

the class make up a significant portion of the company’s load. Plans to expand or shut-down 

operations by tlie larger industrial customers caii have a significant impact on tlie company’s 

load forecast For this reason, tlie company works directly with its largest industrial customers 

(Major Accounts) to develop a five-year forecast for these customers., 

Industrial sales are forecasted in  total first, The Major Account forecasts are used to 

adjust the total usage forecast if a significant change is expected (e.g., a Major Account customer 

is expecting a large expansion project). In theory, since the historical usage data includes the 

impact of business expansions and shut-downs, most “normal” fluctuations in the Major Account 

forecasts will be incorporated in  tlie total usage forecast. Therefore, oiily “exceptional” 

fluctuations will result in adjustments to the total forecast. 
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The L.G&E industrial forecast group consists of two forecast models: LP power and L.P- 

TODkpecial contract. Each oftbcsc models is discussed in  mol-e detail in the following sections, 

LP PoIver 

The L.P power forecast includes all customers on tlie large power industrial service 

(LP) ratc schedule, Monthly sales arc modeled as a function of tlie U.S. Industrial 

Production Index, the cost of service provision (the 'price' of electricity), and weather 

biiiaiy variables to account for summer cooling load (.June - September). 

1.P- TOD/SpeciaI Contract 

The L.P-TODispecial contract forecast includes all customers oii the large power 

industrial - time-of-day rate schedule and all special contract customers Major Accounts 

male up approximately 70 percent of the total encrby usage in this forecast. With the 

exception of some growth in Major Account usage, energy usage for tlie combined group 

has been fairly flat., The forecast of energy usage for this group in  total is modeled as a 

regression of the industrial Production Index, the cost of service provision ('price' of 

electricity), and cooling degree days iii the summer months (.June - September). An AR( I )  

term was included to correct for serially correlated errors, which is typical in time series 

data. 

L S & E  L.igIitirig Forecast 

The L.G&E. lightiiig forecast was computed as the product of the monthly iiumber of 

lighting hours, the monthly energy use-per-fixture-per-hour, and a monthly forecasted iiumber of 

fixtures. For each of these forecasts, the monthly energy use-per-fixture-per-hour was lield flat 

at 2005 levels, and the iiumber of fixtures was forecasted using trending models. 
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7.(7)(d) Treatment and Assessment of Load Forecasting Uncertainty 

Please refer to KU Section 7 (7)(d). 

7.(7)(e) Sensitivity Analysis 

Please refer to KU Section 7 (7)(e) for a summary of the liigli and low forecast scenarios, 

The base IRP, higli, and low forecasts ofLG&E.’s energy sales are presented in Table 7.(7)(e)-I 

The associated forecasts of annual peak load are showii in Table 7.(7)(e)-2 and Graph 7,(7)(e)-l 

Base IRP 
13,321 
13,514 
13,682 
13,900 
14,099 
14,280 
14,430 
14,524 
14,640 
14,791 
14,975 
15,158 
15,.36.2 
15,543 
15,737 

Table 7.(7)(e)-l 
LG&E Base, High, and Low Energy Requirements Forecasts (GWh) 

High 
13,559 
13,832 
14,049 
14,317 
14,578 
14,819 
15,018 
15,163 
15,309 
15,497 
15,722 
15,938 
16,180 
16,398 
16,628 

Year 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 

Low 
13,081 
13,190 
13,305 
13,460 
13,612 
13,745 
13,846 
13,896 
13,980 
14,091 
I4,24 I 
14,398 
14,568 
14,727 
14,892 
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Table 7.(7)(e)-2 
LG&E Base, High, and Low Peak Demand Forecasts (MW) 

Year 
2008 
2009 
2010 
201 1 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
202 1 
2022 

-- 
Base IRP 

2,189 
2,817 
2,862 
2,908 
2,952 
2,995 
3,038 
3,075 
3,113 
.3,152 
3,194 
3,236 
3,282 
.3,324 
3,368 

High 
2,839 
2,883 
2,939 
2,996 
3,053 
.3,109 
3,161 
3,209 
,3,253 
.3,300 
3,351 
3,400 
3,454 
3,503 
3,556 

Low 
2,7.39 
2,749 
2,783 
2,8 16 
2,850 
2,883 
2,915 
2,944 
2,974 
.3,005 
.3,039 
3,076 
3,115 
3,152 
3,190 

Graph 7.(7)(e)-1 
LG&E Base, High, and Low Peak Demand Forecasts 

2008 2009 2010 2011 2012 201.3 2014 2015 2016 2017 2018 2019 2020 2021 2022 

!-Base -High -Low 
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The latest forecast does not explicitly incorporate potential impacts of increasing 

competition. Lntegrated Resource Planning is based on the assumption of an obligation to serve a 

specifically defined service territory, 

LG&E updates its load forecasts on an annual basis which captures the impact of new 

appliances, technologies, and regulations as they emerge and penetrate into the energy market. Tlie 

impacts of existing and future demand-side programs on both energy sales and peak demands are 

shown in Tables 8.(3)(e)-3, 8"(4)(a)-l, 8.(4)(a)-2 and 8.(4)(b). 

7.(7)(f) Research and Development Efforts to Improve the Load Forecasting Methods 

Please refer to Section 7 (7)(f) under the KU portion of Section 7 

7.(7)(g) Future Efforts to Develop End-Use Load and Market Data 

Please refer to Section 7 (7)(g) under the KU portion of Section 7 

7-52 





Table of Contents 

8. RESOIJRCE ASSESSMENT 8-1 

8.(1) The plan shall include the utility’s resource assessment and acquisition plan 
for providing an adequate and reliable supply of electricity to meet forecasted 
electricity requirements a t  the lowest possible cost. The plan shall consider the 
potential impacts of selected, ltey uncertainties and shall include assessment of 
potentially cost-effective resource options available to the utility. 8-1 

Climgiiig L.egislorioii 8- 3 

the plan including: 8-4 
8.(2) The utility shall describe and discuss all options considered for inclusion in 

8.(2)(a) Improvements to and more efficient utilization of existing utility 
generation, transmissinn, and distribution facilities; 8-4 

Generation 8-4 
h k i i i i t e i i m u  Sclier/iilev s-4 

&J;rie,#,~ lirlpro”e”le”ls 8 4  

Relmhilirrrtiori of Ohio Fulls H- Y 

Transmission 8-10 

Distribution 8-10 

8.(2)(b) Conservation and load management o r  other demand-side programs not 
already in place; 8-13 

8.(2)(c) Expansion of generating facilities, including assessment of economic 
opportunities for coordination with other utilities in constructing and operating 
new units; and 8-1:3 

8.(2)(d) Assessment of non-utility generation, including generating capacity 
provided by cogeneration, technologies relying on renewable resources, and other 
non-utility sources. 8-16 

8.(3) The following information regarding the utility’s existing and planned 
resources shall be provided. A utility which operates as par t  o f a  multi-state 
integrated system shall submit the following information for its operations within 
Kentucky and for the multi-state utility system of which it is a part. A utility which 
purchases 50 percent o r  more of its energy needs from another company shall 
submit the following information for its operations within Kentucky and for the 
company from which it purchases its energy needs. 8-17 

8.(3)(a) A map of existing and planned generating facilities, transmission Facilities 
with a voltage rating of 69 kilovolts o r  greater, indicating their type and capacity, 



and locations and capacities of all interconnections with other utilities. The utility 
shall discuss any known, significant conditions vvbich restrict transfer capabilities 
with other utilities. 8-17 

8.(3)(b) A list of all existing and planned electric generating facilities which the 
utility plans to have in service in the base year o r  during any of the 15 years of the 
forecast period, including for each facility: 8-18 

8.(.3)(c) Description of purchases, sales, or exchanges of electricity during the base 
year o r  which the utility expects to enter during any of the 15 forecast years of the  
plan. 8-67 

8.(3)(d) Description of existing and projected amounts of electric energy and 
generating capacity from cogeneration, self-generation, technologies relying on 
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8. RESOURCE ASSESSMENT 

8.(1) The plan shall include the utility's resouree assessment and acquisition plan for 
providing an adequate and reliable supply of electricity to meet forecasted electricity 
requirements at the lowest possible cost. The plan shall consider the potential impacts of 
selected, key uncertainties and shall include assessment of potentially cost-effective 
resource options available to the utility. 

In developing this resource plan, considerable flexibility was maintained in  order to 

i,espond to continuously changing conditions and yet provide adequate reliability now and in the 

future As sliowii year-by-year in Sectioii 8.(4), tlie plan provides dates for specific resonrce 

acquisitions. Changes in  assumptions, technology, market conditions and customer needs are 

inevitable with the ongoing process of resource planning. This robust Integrated Resource Plan 

(IRP) represents one case or snapshot in time along a dynamic continuum of aii ongoing process 

iiivolvitig assessment of resource options in the context of changing utility needs and new 

information. 

The Companies' resource planning process considers tlie economics and practicality of 

available options to meet custoiner needs This strategy to furnish electric energy seiliices over 

the planning horizon in  a reliable, economic, and efficient manner while factoring in  

environmental considerations includes the following processes: I )  determination of a target 

reserve margin criterion, 2) adequacy assessment of both existing generating units and purchase 

power agreements, 3 )  assessnient of poteiitial purchase power suppliers, 4) assessment of 

demand-side options, 5) assessment of supply-side options, and 6) development of an economic 

plan from all viable resource options. 

The Companies performed a study to determine an optimal reserve margin criterion to 

use This study indicated that aii optimal target reserve margin in tlie range of 13 to 15 percent 
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would provide aii adequate aiid reliable systein to meet custoiiiers' demand under a wide range 

of sensitivities to key assumptions In the development of the optimal IRP, the Companies 

niaintaiiied a reserve margin target of I4 percent. Additional detail 011 the development of this 

criterion is contained in the report titled 2008 Arm/l.;i.c o/ Reserve hkirgir7 P/mriir7g Cri/erk~7 

(March ,2008) contained in Volume Ill ,  Technical Appendix. 

Existing capacity resoiirces are composed of KIJ- and L.G&E-owned generating units and 

two firm purchase power agreements: Owensboro Municipal Utilities (OMU) aiid Ohio Valley 

E.lectric Corporation (OVE.C), Additionally, to help meet resewe margins, a firm purcliase 

agreement has been established with Dynegy for 165 MW fioni their Bluegrass Unit 1 for Julie 

througli September of 2008 and 2009 for peaking capacity. 

As part of this IRP process, the Companies review the technological status, construction 

aspects, operating costs, aiid environmental features of various generation plant construction 

optioiis, After screening many supply-side technologies, six generation plant construction 

options were evaluated using Strategist". Additional detail on the supply-side screening process 

is contained in the report titled ilnn/vsis of Sz/pp/y-Side Tec/7r7olog.v A/te.r~r7o/ive.s (April 2008) 

contained i i i  Volume 111, Technical Appendix., Strategis? is a proprietary, state-of-the-art 

resource planning computer model, developed by Ventyx E.nergy, L.L.C', whicli integrates the 

supply-side, demand-side, and environmental compliance alternatives to produce a ranked 

number of plans that meet the prescribed reliability criteria. 

In addition to these supply-side options, several DSM programs that passed the screening 

analysis were also included in the integrated analysis. The base case IRP recommends the 

construction of two Greenfield combined-cycle combustion turbines (one in 20 I5 and one in 

' Fornicrly Strategist" \VJS ti NewEnergy product NewEnergy Associates wiis acquired by Vcntyx on 813 112007 
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20 19), and one Greenfield simple-cycle combustion turbine in  2022. Additionally, there is the 

implementation of several new DSM programs which combine for an inci.ementa1 initiative of 

441 MW for a total DSM of 567 MW by 201G Section 8.(5)(c) summarizes the study in more 

detail. 

CIt mtgirtg L.egi.sInfiort 

The E.iiergy Independence and Security Act of 2007 (ESA 2007) was signed into law by 

President Bush on December 19, 2007. The provisions in  ESA 2007 are primarily designed to 

increase energy efficiency and the availability of renewable energy. L.G&E. and KIJ electricity 

sales will be impacted primarily by a set of provisions in the law that tighten lighting and 

appliance efficiency standards as well as foster the development of new building and commercial 

equipinent standards 

The 2008 IRP incorporates the impact of the new lighting and appliance efficiency 

standards oii electricity sales (new building and commercial equipment standards have not beeii 

developed, so the potential impact of these standards has not been incorporated). The new 

lighting efficiency standards are expected to Iiave tlie greatest impact 011 electricity sales, 

Because LG&E and KU already assume appliances will become more efficient in tlie future, the 

impact of the new appliaiice efficiency standards is not as significant. 

Future impacts to energy requirements resulting from legislative changes are uncertain. 

Potential legislative actions regarding carbon emissions are particularly uiieertaiii, The 

Companies will continue to monitor these developmeiits moving forward. 

111 July 2006, the Federal Energy Regulatory Commission (FERC) certified the North 

American Electric Reliability Corporation (NERC) as the Electric Reliability Organization. 

8 - 3  



Resultant from that, tlie NERC required mandatory compliance with tlie Reliability Standards as 

approved and established for electric utilities by tlie FERC effective June 18, 2007. Thus far, 

FE.RC lias approved over 90 Mandatory Reliability Standards established by tlie NE.RC. 

Compliance with these standards iiicludes plans for each region and util i ty that assures reliability 

of electricity across tlie national grid Tlie Companies are coiitiiiuing to evaluate and assess their 

internal processes and practices in  order to acliieve a liigli level of consistency with rlie 

Reliability Standards, 

8.(2) The utility sliall describe and discuss all options considered for inclusion in the plan 
including: 

Tlie Companies’ strategy to acquire additional resources was developed after a thorough 

evaluation of both demand-side and supply-side alternatives. This section contains a description 

and discussioii of the options and sensitivities considered during tlie development of tlie 

Companies’ optimal IRP. 

%@)(a) Improvements to and more efficient utilization of existing utility generation, 
transmission, and distribution facilities; 

Generation 

Maintenance schedules across tlie Companies’ geiieratioii fleet are coordinated across the 

combined KlJ and L.G&E generation system such that the outages will liave the least economic 

impact to the customers and the Companies. The Companies continuously evaluate potential 

improvements, economic and otherwise, through routine maintenance of their generation fleet. 
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With two exceptions, the Companies’ continue to plan three-week boiler outages each 

year to keep their units running efficiently through the year. The exceptions apply to the Trimble 

County and Mill Creek units, wliicli are now subject to biennial four-week outages. 

Additionally, the Mill Creek units are scheduled off for one-week outages in  the offsetting years, 

The target seven-year cycle for performing major maintenance continues to be successful for the 

Companies. As inspections reveal potential problems, various boiler and turbine components are 

repaired or replaced. When equipment enhancements are available, they are analyzed and 

installed when found to be the prudent option. 

The Coinpanies additionally compile outages for shared units, namely Trimble Comity 

lJiiit 1 and OMU’s Smith Units 1 and 2 Since 75 percent of Trimble County Unit 1 is owned by 

L.G&E, L.G&E is given preference as to when Trimble County Unit  I outages are scheduled, 

.Joint owners llliiiois Municipal Electric Ageiicy (1ME.A) and Indiana Municipal Power Agency 

(IMPA), 12.12 percent and 12.,88 percent ownership respectively, are then informed of any 

schedule changes, The scheduling of outages for the OMU units is handled slightly differently. 

OMU informs the Companies as to the duration of outage needed on Smith Units I and 2, as well 

as the frequency of major overhauls, Then, the Smith unit outages are optimized together with 

the Companies’ unit outages and schedules are checked with OMU prior to the schedule 

becoming the approved budget schedule. 
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Since tlie Companies’ 2005 IRP, tlie Companies liave proceeded with several activities 

that have improved generation efficiencies. These have included the latest controls technologies, 

boiler tube replacements, pulverizer repairs, precipitator rebuilds, aiid cooling tower rebuilds. 

The most proven applicatioii for improving tlie efficiency OF generating stations has been 

the installation of new process control technologies New control technologies allow for tighter 

control of key operating parameters and provide for optimization of integrated systems not 

previously available with analog controls. Distributive control systems (DCS) have been added 

to or improved on Trinible County Unit I ,  Brown Units 1 and 3, Green River Unit  3, and Glient 

Unit 3 .  Several state-of-the-art transmitters and controllers have replaced pneumatic positioners 

and other antiquated controls., These improvements give much tighter control and provide more 

operational informatioii, resulting in faster response and higher efficiency, 

Boiler tube failures continue to be tlie largest contributor to tlie fleet’s equivalent forced 

outage rate (EFOR) As native load lias increased, so lias tlie demand upon boiler load, Though 

equipment is aging, units are still required to run at peak capacity., To ensure iiiaxinium 

availability, boiler tube inspections aiid continuous boiler tube studies have been conducted, 

using the latest software and inspectioii techiiology equipment, to identify boiler sections wliicli 

need replacement 111 an effort to reduce forced outages due to welding issues, multiple 

employees across the fleet have been trained iii welding inspection certification classes All 

units across tlie fleet liave had scheduled boiler outages as part of our routine maintenance 

program to replace boiler tube sections. These efforts will ensure maximum boiler availability 

aiid reliability. 
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The changes in  coal supply and coal burner modifications to reduce gaseous emissions 

have negatively impacted precipitator (E.SP) performance, To ensure compliance to particulate 

emission standards, a number of units had ESP rebuilds prior to 2005 To continue to improve 

on particulate emissions, several ESPs liave had control upgrades to provide tighter control and 

reduce section outages. The E.SPs on tlie following units liave had control upgrades: Cane Run 

units, Mill Creek units, Brown Unit 2, and Green River Units .3 and 4. TIiese efforts have 

reduced incidences of load restriction initiated to maintain opacity emission compliance. 

Other efforts to increase efficiency and reduce unit derates liave been pulverizer repairs, 

cooling tower refills, byproduct handling, air heater repairs, air compressor replacements, and 

both condenser tube testing and replacement. Pulverizer repairs performed throughout tlie fleet 

increase the efficiency and reduce unit derates Aging cooling towers have been rebuilt using 

modern polymer technology and f i l l  design to ensure availability aiid improve heat transfer. The 

rebuilds have included Brown Unit I ,  Mill Creek Unit  3 ,  and Trimble County Unit I .  Cane Run 

and Brown ash pond diltes have been raised to accommodate more by-products material. A 

combination of creative selling of byproducts and tlie vertical extension of pond diltes will 

extend the life of the ponds, thereby assisting in  the effort to control generation costs. 

Replacement of air heater baskets on units across the fleet has improved heat transfer and 

reduced the risk of forced outages or derzates inspection of these units had identified age-related 

corrosion aiid additional wear due to boiler changes (for improving emissions) that resulted in 

additional deterioration of air heater baskets. Air compressors have been replaced 011 Brown 

Unit 3 ,  Mill Creek lJnits 3 and 4, and Green River Units i and 4. The new air compressors run 

at greater efficiency and lower dew points, reducing the number of instrument or control-related 

unit derates. Condensers and heat exchangers across tlie fleet have shown signs of deterioration 
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due to age and to zebra muscles. These issues have created unit derates from tube overheating or 

poor boiler chemistry (due to tube leaks). A number of the condensers or lieat exchangers have 

been retubed; additionally, an Eddy Current testing program is performed on tlie tubes to reduce 

tlie number of forced derates Sections of the boiler inlet and outlet ductwork have been replaced 

on Brown Units I and 3, Green River linit 4, Mill Creek units, and Cane Run units, Tlie 

ductwork was replaced due to age and corrosion which had caused boiler perfomiance issues and 

pluggage i n  the unit scrubber modules., 

During the turbineigenerator outages, testing lias indicated a number of stator cooling 

leak issues or generator/exciter winding insulation deterioration issues that liave resulted in 

scheduled outage rewinds or repairs, These rewinds or repairs have occuned at Brown Units 2 

and .3, Mill Creek Units 2 and 4, and Ghent Unit 1 

Additionally, there have been several environmentally related projects which have helped 

maintaiii the integrity and accuracy of data. Several continuous emission mercury nionitor 

probes were tested at Triinble County lJnit 1 during 2006 and 2007 Mercury monitor 

instruments (“Appendix IC’ type) were selected and will be installed across the fleet in  2008. 

SOz, NOx and COz instrument replacements were completed in  2003 for units across tlie fleet. 

New pM monitoring controls were replaced 011 Trimble County Unit I which resulted in 

improved flue gas desulphurization (FGD) efficiency, New FGD installation prqjects are under 

construction at Brown and Ghent stations By reducing the amount of SO? emissions, tlie new 

FGD installations reduce the Companies’ risk associated with SO? emission allowance prices. 

Tlie hydroelectric fleet units at Dix Dam and Ohio Falls Stations are under going major 

upgrades, Tlie units at Ohio Falls Station are under a complete renovation upgrade that includes 

new water flow gates (wicket gates), new impellers, generator rewinds and new unit controls and 



instrumentation. The rehabilitation project will increase each unit’s rated capacity from 10 MW 

to 12.582 MW, and increases tlie operating run tinies A further description of this project 

follows i n  the next subsection titled “Rehabilitation of Oliio Falls.” The units at Dix Dam had 

the inlet valves (.lohiison valves) replaced due to probability of complete Failure of this vintage 

valve. Dix Dam 1Jnil 2 had the wicket gates replaced and the unit  was overhauled. All work at 

Dix Dam improves tlie availability of tliese units. 

Relrabiliiuiion uf Ohio Fulls 

Tlie Ohio Falls Station was granted a 40-year operational license by the Federal Energy 

Regulatory Commission (FE.RC) effective October 25, 2005. Tlie license indicates that tlie 

Companies would complete the upgrades to the project within nine years from the effective date 

of tlie new license, The rehabilitation project for the Ohio Falls Station was divided into three 

phases over a number of years, beginning in 2001, With tlie first two phases of the prqject 

complete, only the third and final pliase continues. Phase .3 entails the rehabilitation of tlie 

turbine/generator units. Generally, Phase 3 of the rehabilitation takes place during the low water 

season i n  the latter six months of a given year. Rehabilitation was completed on Unit  7 in  

October 2006 and on Unit  6 in .January 2008. Reliabilitation work on Unit 8 is scheduled to 

begin in 2008. 

The Companies continually evaluate resources available to meet load obligations, 

including tbe options at the Ohio Falls Station. The remaining five units will undergo investment 

review prior to rehabilitation talcing place. Total rehabilitation of all eight units will result in 

increasing the expected capacity output of the Ohio Fails Station to 64 MW from the 48 MW 
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capacity output prior to perforiniiig the rehabilitation. 

provide potentially an increase of 187 GWli to annual energy production. 

Moreover, the rehabilitation should 

Transmission 

The priinary purpose of the Companies’ (KU and L.C&E.) transmission systein is to 

reliably transmit electrical energy from Company-owned generating sources to native load 

customers. The transmission systein is designed to deliver Company-owned generator output 

and emergency generation to meet projected customer demands and to provide contracted loiig- 

term firm transmission services Interconnections have been establislied with other utilities to 

increase the reliability of the transmission system and to provide potential access to other 

economic and emergency generating sources for native load customers. The transmission system 

is planned to withstand simultaneous forced outages of a generator and a transmission facility 

during peak conditions. 

The Companies routinely identify transmission construction projects and upgrades 

required to maintain the adequacy of its transmission system to meet projected customer 

demands, In compliance with the FERC Standards of Conduct, these projects covering the 

Companies’ (KU and L,G&E) transmission system is covered iii its entirety in Tkri7sini,s.sioi7 

Ii~/brrnn/ioi~ of Voluine 111, Technical Appeiidix of this Plan., 

Distribution 

Distiibutioii Planniiig standards and guidelines are developed and maintained by the 

Distribution System Analysis and Planning Group, a part of Distiibution Operations’ Asset 

Management Organization Coininoii practices, guidelines and standards are in use for both the 

L.G&E and KU service areas 
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The distribution system has been enlianced over tlie past tliree years through tlie 

construction of new substations and distribution lines as well as tlie expansion and/or 

enlianccment of existing substations and distribution lines to meet growing customer loads and to 

improve service reliability and quality, 

Peak substation transformer loads are monitored annually and load forecasts are 

developed for a ten-year planning period L.oading data and other systein information is used to 

develop a joint 10-year plan for major capacity enhancements necessary to address load growth 

and improve system performance. I n  addition to planned major enhancements, L.G&E. and KU 

distribution personnel continue to plan and construct (on a daily basis) an appropriate level of 

conductors, distribution transformers and other equipment necessary to satisfy the normal service 

needs of new and existing customers. 

From 2004 to 2006, L.G&E. and KU have liad projects to install, upgrade or replace an 

average of 14 distribution substation transformers per year throughout the combined LG&E and 

KU service territories to serve new custoiners, improve service reliability, and/or mitigate the 

effects on customers due to major equipinelit failures., A total of 17 sucli projects were 

completed in  2007. This trend is expected to continue and 26 distribution substations have 

already been targeted for review in  2008 and 2009 for capacity enhancements. 

KIJ and L.G&E continue to design, build and operate the distribution system in a cost- 

effective, efficient manner. Substation and distribution transformers are purchased using Total 

Ownership Cost criteria that minimize tlie first cost and tlie cost of losses over tlie life of the 

asset KU and LG&E have continued to insrall capacitors on tlie distribution system to provide 

more efficient use of transmission, substation and distribution facilities. KU and L.G&E plan to 

continue this practice as studies identify where power factor correction would most benefit the 
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system, talting into account the cost of installation and the resulting savings iii capacity and 

energy. Over the past three years, LG&E and IC11 have iiistalled in  excess of $2.5 iiiillioii in 

capacitors for power factor improvement. 
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8.(2)(b) Conservation and load management or other demand-side programs not already in 
place: 

The IRP for tlie Companies includes 12 new demand-side management (DSM) programs 

as options for meeting future customer demand. Eleven of the potential programs are designed 

to improve energy efficiency One of the potential prograins is a full scale offering of our 

current Smart Meteriiig/Resideiitial Responsive Pricing pilot program 

As with many DSM programs, uncertainties surround the implementation of the 

programs, Additional detail on DSM alternatives considered for inclusion in the plan is 

contained in tlie report titled ScreenO7g o/ Dei17~ir7~1-Side Mn/70gen7e/7/ (DSM) Optiom contained 

in Volume 111, Teclinical Appendix 

8.(2)(c) Expansion of generating facilities, including assessment of economic opportunities 
for coordination with other utilities in constructing and operating new units; and 

The economics and practicality of supply-side options were carefully examined to 

develop an IRP to meet tlie Companies’ energy requirements. Various supply-side options, 

including both mature and emerging technologies, were evaluated as part of the integrated 

resource planning process. Table 8.(2)(c) contains unit  data for each supply-side option 

reviewed. Additional detail on this process is contained i n  the report titled ilnn/ysis e/ Sztpp/y- 

Sick Techr7o/og~ A//er/7n/ive.s (April 2008) contained in Volume 111, Technical Appendix. 

L,G&E. owns a 75 percent undivided interest i n  Trimble County Unit 1 .  Of the remaining 

25 percent of the unit, 1ME.A purchased a 12.12 percent undivided interest in the unit 011 

February 28, 1991 and IMPA purchased a 12.88 percent undivided interest on February 1 ,  1993. 

Each of these companies, IMEA and IMPA, had Right of First Refusal on ownership for Trimble 

County Unit  2. Both opted to exercise their option to purchase ail interest in Trimble County 
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Unit 2, As a result, the Companies jointly owii Trimble County Unit  2 with IMPA and IMEA. 

Tlie Companies ow11 75 percent of the uni t  (60.75 percent KU and 14 25 percent LG&E.); IMPA 

and IMEA owii the remaining 25 percent (12.88 percent and 12.12 percent, respectively). 
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CONFlOENTlAL INFORMATION REDACTED 

HYdrmlosmC POWDI 
Hydcoalac1"c~ NOW - 30 MW No Fuel 30 539 
Ohio F01159-10 NoFusI 34 5?0 

m e r  
spalklgnilion Engine - 5 M W  Gar 5 5170 
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- 
Table 8.(2)(c) 

Generating Technology Options Summary 
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I 
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Coal 
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Coal 
Coal 
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Coal 
Coal 

- 
528 
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524 

55 
55 
54 
14 
55 
55 
52 
55 
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56 
- 
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500 546 
500 546 
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739 535 

7 10815 
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7222 YBI 
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7161 Ye9 
7.257 Yes 
10.382 No 
6373 No 
7437 No 

14561 Yar 
14581 Yar 

9 348 
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- 
Mature 
Malure 
Mulure 

Mature 
Mature 
Mature 

Commercial 
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Commercial 
___ - 
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Mature 
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Malum 
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Mature 
Mature 

I 
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I 
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2x1 IGCC Carl Gasficalion 580 544 53 8412 Ye8 Comm~rcial 
2x1 IGCC High Sulfur CoalGasmcalion 584 

Evbvitical PulveNsd Ceal- 5W MW- CC: 
Subm$ical Puiveivsd Coal Hi OhSullur-5WMW-CCS Coal 
Clfwialing Fluidmd Bod -5OOMW-CCS Coal 
Supem~lical PuIvwred Coal - 5W MW- CCS I SUL)emi~caI PuIYmzcd Coal Hiiih Sulfur - 500 MW- CCS 
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cos1 
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Coal G~iif icallon 
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1x1 IGCC . CCS 
2x1 IGCC - CCS 
2x1 IGCC HighSulfur- CCS 

543 53 8391 Yes Commemsi 

12 608 
12 570 
12 940 
12 258 
12 080 
12 198 
12018 
10110 
10099 
10076 

'~ 4.500 

R m m D l O U l D w  
Wind Energy C~nvomion. 50 MW No Fuel 50 148 50 0 Yes COmmerCisl 
Gsothsrmsl- 30MW Renew 30 565 56 0 Yes CommerClsl 

Table 6(2)(c) 
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8.(2)(d) Assessment of non-utility generation, including generating capacity provided by 
cogeneration, technologies relying on renewable resources, and other non-utility sources. 

The Conipanies have used a Request for Proposals (RFP) process to obtain offers froin 

tlie electric niarket for specific power needs Tlie Companies distribute its RFP to qualified 

parties i n  the inarltet ensuring broad marltet coverage and the opportunity to discover least cost 

options for power supply Tliis process serves the Companies and the native load well. 

On May 1 I ,  2007, the Companies sent out a RFP for peaking power over the next few 

years to which three parties responded. Results of this RFP process provided the power 

purchases in  the resource and acquisition plan associated with a peaking power contract with 

Dynegy from tlie Bluegrass facility in Oldliarn County, Ky.,, in the summers of 2008 and 2009, 

Also, tlie Companies issued a RFP 011 July 9, 2007, to explore alternatives using 

renewable resotirces for power purchases. The results of the RFP are being explored for future 

value to the Customers and the Companies., Further details of this RFP process liave been 

covered under tlie subsection Remwanble Eiier.y~ of Section 6 of this IRP. 

Tlie Companies also consider short-term economy purchases on a noli-firm basis, 

Further details of this are covered tinder tlie subsection Short-Term Power Purchases of Section 

5 (4) of this IIU? 
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8.(.3) The following information regarding the utility’s existing and planned resources sl~all  
be provided. A utility which operates as par t  of a multi-state integrated system sball submit 
the following information for its operations within Kentucky and for the multi-state utility 
system of which it is a part. A utility which purchases 50 percent o r  more of its energy 
needs from another company shall submit the following information for its operations 
within Kentucky and for the company from which it purchases its energy needs. 

8.(3)(a) A map of existing and planned generating facilities, transmission facilities with a 
voltage rating of 69 ltilovolts o r  greater, indicating their type and capacity, and locations 
and capacities of all interconnections with other utilities. The ntility shall discuss any 
Itnown, significant conditions which restrict transfer capabilities with other utilities. 

I n  compliance with the FERC Standards of Conduct, the portion of this IRP covering the 

Companies’ (KU and LG&E.) transmission system was written separately from the bulk of this 

document and is covered in Trnr7sri~i,s,siori Ir~/im7n/ior7 of Volume 111, Technical Appendix of this 

plan. Hence, tlie map of the Companies’ existing transmission system (which includes tlie 

location of the generating facilities), a description of the interconnections (including a table), and 

a discussion of the transfer capabilities arc also provided in  Tr.nr7srui.s.sior7 Ir!/br.ri?otior7 of Volume 

111, Technical Appendix of this Plan 
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8.(3)(b) A list of all existing and planned electric generating facilities which the utility plans 
to have in service in the base year o r  during any of the 15 years of the forecast period, 
including for each facility: 

1.  Plant name; 
2. Unit number(s); 
3. Existing o r  proposed location; 
4. Status (existing, planned, under construction, etc.); 
5. Actual o r  projected commercial operation date; 
6. Type of facility; 
7. Net dependable capability, summer and winter; 
8. Entitlement if jointly owned o r  unit purchase; 
9. Primary and secondary fuel types, by unit; 
10. Fuel storage capacity; 
11. Scheduled upgrades, deratings, and retirement dates; 
12. Actual and projected cost and operating information for the base year (for 

existing units) o r  first full year of operations (for new units) and the basis for 
projecting the information to each of the 15 forecast years (for example, cost 
escalation rates). All cost data shall be expressed in nominal and real base year 
dollars. 

a. Capacity and availability factors; 
b. Anticipated annual average heat rate; 
e. Costs offuel(s) per millions of British thermal units (MMBtu); 
d. Estimate of capital costs for planned units (total and per kilowatt of rated 

e. Variable and fixed operating and maintenance costs; 
f.  Capital and operating and maintenance cost escalation factors; 
g. Projected average variable and total electricity production costs (in cents 

capacity); 

per kilowatt-hour). 

The requested information can be found in  the tables 011 the following pages. 
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8.(3)(c) Description of purchases, sales, or exchanges of electricity during the base year or 
which the utility expects to enter during any of the 15 forecast years of the plan. 

The requested information can he found in the Table 8.(3)(c) 011 the following page. 
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8.(.3)(d) Description of existing and prqjected amounts of electric energy and generating 
capacity from cogeneration, self-generation, technologies relying on renewable resources, 
and other non-utility sources available for purchase by the utility during the base year or 
during any of the 15 forecast years of the plan. 

The ieqtiested infoimatioii can be found in  Table 8 (3)(d) on the following page 
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8.(.3)(e) For- each existing and new conservation and load management or otlier demand- 
side programs included in the plan: 

8.(.3)(e)(I) Targeted classes and end-uses; 

The following section contains a brief description of all existing, proposed and planned 

programs to reduce demand and energy usage, E.xisting programs include various rate schedules 

such as time of day rates, load reduction incentives and net metering as well as existing DSM 

programs that have been in place for several years, and two new pilot programs. Proposed 

programs include enhancements to existing DSM programs plus the addition of several new 

DSM programs as proposed in Case No. 2007-00.319, which was recently approved by the 

Commission New Programs consist of programs successfully passing the DSM screening 

process as described in Screening qf Demim~-Side il.Iormogerner7f (1DSil.I) Options (March 2008) 

contained i n  Volume Ill, Technical Appendix. 

Existing Programs 

KU and LG&E Rate Schedule CSRI, CSR2. and CSR3 (Curtailable Service Riders) - 

This program is aimed at decreasing demand in the commercial and industrial sectors during 

system peak periods. In return for a rate incentive, participating customers agree to reduce 

demand to a predetermined level upon the respective Company’s request 

KU Rate Schedules LCI-TOD & LMP-TOD and LI-TOD (Time-of-Day Rates) - This 

program is targeted at the commercial and industrial sectors. A differential i n  on- and off-peak 

demand charges is used to encourage large customers to shift part of their demand from system 

peak periods to off-peak periods 
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LG&E Rate Schedule LC-TOD. LP-TOD, and LI-TOD (Time-of-Day Rates) - This 

program is targeted at the coiiimercial and industrial sectors. A differential iii on- and off-peak 

demand charges is used to encourage large custoiners lo shift part of their demand from system 

peak periods to off-peak periods 

KU and LG&E Rate Schedule NMS (Net Metering Seiliice) - This pilot program allows 

customers with a solar, wind, or hydro generation to offset their energy bill. The pilot program 

was initiated March 24, 2002, via Commission Order in  Cases 2001-00.304 and 2001-00303 for 

KIJ and L.G&E., respectively, The Companies have since filed for the program to become a 

permanent rate in compliance with KRS 278 465 through KRS 278.,468 

KU and LG&E Rate Schedule Load Reduction Incentive (LRI) - This program is aimed 

at decreasing demand during peak periods. Customers with standby generators of a minimum 

500 kW receive a rate incentive by agreeing to carry that load upon the respective Company’s 

request. The program was initiated as a three-year pilot program on August 1, 2000. KU and 

L.G&E have since filed for and the Commission approved LRI as a permanent rider effective 

August 1,2006. 

KU and LG&E Rate Schedule Small Time-of-Day Service (STODZ - This pilot program 

is aimed at decreasing demand in small commercial classes A differential i n  on- and off-peak 

energy charges is used to encourage customers to shift part of their demand from system peak 

periods to off-peak periods. The pilot program was initiated October 6, 2004, via Commission 

Order in Cases 2003-00434 and 200.3-00433 for KU and LG&E respectively. 

Residential Conservation Program - This program targets customers who own or occupy 

single-family homes, apartments or condominiums I t  is designed to provide customers with an 

on-site home energy audit that will provide opportunities for improved energy efficiency. 
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Commercial Coiiservation Program - This program is offered to all commercial class 

customers, The objective is to identify energy efficiency opportunities for commercial class 

customers and assist them in  the implementation of these identified energy efficiency 

opportunities. 

Demand Conservation Prograni - This program cycles residential and commercial central 

air conditioning units, water heaters, and residential pool pumps of bot11 KU and LG&E 

customers, It is designed to provide customers with an incentive to allow tlie Companies to 

interrupt service to their central air conditioners, water heaters, and/or pool pumps at those peak 

demand periods when tlie Companies need additional resources to meet customer demand. 

WeCare Program - This program is designed to reduce the energy bills of customers that 

are less fortunate by weatherizing their homes, This program is available to ‘“,ow Income Home 

Energy Assistance Program” (LJHEAP) eligible customers. 

Responsive Pricing Prorrram - This pilot program consists of a responsive pricing rate 

structure using time of use (TOU) and real time, critical peak pricing components. The program 

uses a variable rate structure, namely a TOLl rate structure with three different rates for different 

times during different days, and a real-time, critical peak price that will be in effect during times 

of particularly high demand. Customers would receive smart thermostats, energy use display 

devices, and water heater/pool pump controllers to automate energy use based on the price of 

electricity., This program is restricted to a maximum of 100 customers eligible for rate RS in any 

year and 50 customers eligible for rate GS in any year., 

Commercial Real-Time Pricing - This pilot program is voluntary and offers large 

commercial and industrial customers tlie opportunity to modify their consumption patterns in 

order to manage their electric energy costs by increasing or decreasing load in response to hourly 
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cost-based piices Tlie piogiam is a three yea1 pilot and will be available to customeis i n  tlie 

fourth quai tei of 2008 

Approved Programs (Case No. 2007-00319) 

Residential Conservation Proerain - This program lias been modified to include a new 

on-line energy audit tool, available at no cost to residential customers The on-site audit portion 

has been enhanced, with an increased customer charge of $ 2 5  

Commercial Conservation Proerain - This program lias been modified to include a 

significant rebate structure for cost-effective measures, most noticeably, liigli efficiency ligliting 

retrofits and ligliting fixtures. 

Demand Conservation Program - This program will continue with no change,. 

WeCare Program - This program will continue with an increased effort to coordinate 

activities with implementing organizations of the federal weatherization program. 

Residential High Efficiencv LiehtinP - This program will provide residential customers 

with rebate coupons for compact fluorescent bulbs which can be used at participating retailers. 

Energy Star New Homes - Tlie objective of this program is to reduce residential energy 

usage and facilitate market transformation by creating a shift in  builders’ new home energy 

efficient construction practices The Companies intend to utilize this program to educate 

builders, contractors and customers to increase awareness of environmental and financial 

benefits of whole-house energy efficient building practices. The Companies plan to partner with 

Homebuilders Associations within the state of Kentucky to adopt and implenient the Department 

of Energy’s E.NERGY STAR@ new homes energy efficiency program 

Residential and Commercial HVAC Diagnostics and Tune Up Program - The objective of 

this program is to reduce peak demand and energy use by performing a diagnostic check of tlie 
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perforniance of residential and small commercial unitary air conditioning and heat pump units, 

concentrating 011 the most common causes, dirty, air restricted indoor and outdoor coils, and over 

and under refrigerant charge Units that are determined to have these problem will be eligible 

for reduced rate on tlie corrective action through a HVAC company which is part of the 

authorized dealer network. 

New Programs 

Residential Window Films Program - Solar gain through windows is generally tlie largest 

contributor to residential cooling loads. This program would provide incentives for residential 

customers to install high performance film to existing windows to reduce solar heat gain, 

reducing cooling costs. 

Residential Duct Evaluation and Sealing Program - Many residential air conditioners 

have duct systems that are poorly constructed and insulated, resulting in high rates of lealtage. 

This program will perform diagnostic testing of residential duct systems and where potential 

savings are identified, will assist and provide incentives to customers for corrective action. 

Residential Removal of Second Refrigerator Program - This program would provide 

incentives for residential customers to remove old, inefficient second refrigerators in the home. 

Multiple refrigerators are in place in approximately 25 percent of our customers’ homes, 

Commercial High Efficiency Heat Pump Program - This program would provide 

incentives for commercial customers currently serviced by electric resistive heating to coiivert 

and install a high efficiency heat pump system., 

Commercial Duct Evaluation and Sealing Program - Many commercial air conditioners 

and heat pumps liave duct systems that are poorly insulated and have high rates of lealtage. This 
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program will perfoini diagnostic testing of commercial duct systems aiid where potential savings 

are identified, will assist and provide incentives to customers for corrective action. 

Commercial High Efficiency Motor Proeram - This program encourages commercial 

customers that are considering replacing worn out motors to purchase energy efficient motors by 

offering incentives 

Commercial Geothermal Heat Pump Proeram - This program would provide incentives 

for commercial customers building new facilities to install geotlieiinal heat pump systems. 

Cominercial Eiierey Management Proeram - Commercial customers would be provided 

an incentive to install a system to monitor aiid control HVAC, lighting and equipment energy 

consumption, iii order to reduce peak demand and usage. 

Commercial Refrigeration Optimization Program - This program will provide incentives 

to commercial customers with refrigerators and freezers to improve the operational performaiice 

with improved controls, defrost cycles, and high efficiency fan motors. 

Commercial Heat Pump Water Heater Proeram - Commercial restaurant and laundry 

customers, who have significant hot water usage, would be eligible to receive incentives to 

convert from electric resistance water heating to the more energy efficient heat pump water 

heater technology 

Commercial Refrieeration Case Cover Program - This program would provide incentives 

for commercial customers’ to retrofit their refrigerator aiid freezer units with doors aiid case 

covers to reduce loss of cooled air, reducing energy deinand and usage., 

Responsive Pricing Proeram - Tliis assumes the pilot program described earlier is 

successful resulting in a offering to residential customers., It consists of a responsive pricing rate 

structure using TOIJ and real-time, critical peak pricing components. The program uses a 
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variable rate structure, namely a TOU rate structure with three different rates for different times 

during different days, and a real-time, critical peak price that will be in  effect during times of 

particularly high deniaiid. Customers would receive sinart thermostats, energy use display 

devices, and water heater/pool pump controllers to autoinate energy use based on the price of 

electricity. 

8.(3)(e)(2) Expected duration of the program; 

On March 3 I ,  2008 the Commission issued an order i n  Case No. 2007-00.3 19 approving 

tlie Companies application of the proposed Energy Efficiency Program Plan for the seven year 

period 2008-2014 and the proposed DSM cost recovery tariffs, with the exception of the 

proposed modification of the incentive mechanisni. The Companies will proceed with the 

modification of the existing programs and the implementation of the new “proposed program” 

according to tlie Commission order. The Companies will continue to review and evaluate the 

proposed DSM programs contained in this IRP in future DSM filings. 

8.(3)(e)(.3) Projected energy changes by season, and summer and winter peak demand 
changes; 

L,oad changes for the existing rate programs are currently caphired in the Load Forecast 

Table 8 (3)(e)(3) below summarizes the annual energy impact and the summer and winter peak 

demand of tlie L.G&E interruptible rate and the future programs 
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8.(3)(~)(4) Projected cost, including any incentive payments and program administrative 
costs; and 

Tlie projected cost for tlie DSM programs are as sliown below iii Table 8.(.3)(e)-4. Tlie 

costs of the 12 new programs are reported in detail on Exhibit DSM-6 of tlie report titled 

Screenirg of De/i~mc/-Side n//nmgenien/ (DSA4) Op/ior7.7 contained i i i  Volume 111, Technical 

Appendix. 

Table 8.(3)(~)-4 
Existing and Proposed DSM Program Costs ($000~) 
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8.(3)(~)(5) Projected cost savings, including savings in utility's generation, transmission and 
distribution costs. 

The existing and new DSM programs reduce the Companies' PVRR by $222 million, in 

2007 dollais 
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8.(4) The utility shall describe and discuss its resource assessment and acquisition plan 
which shall consist of resource options which produce adequate and reliable means to meet 
annual and seasonal peak demands and total energy requirements identified in the base 
load forecast a t  the lowest possible cost. The utility shall provide the following information 
for the base year and for each year covered by the forecast: 

The Companies’ resource planning process considers the econoniics and practicality of 

available options to meet customer needs at the lowest practical cost. A study was completed to 

determine a n  optimal target reserve inargin criterion to be used by the Companies. The results of 

this study suggested an optimal reserve margin i n  the range of 1.3 to 15 percent. In the 

development of the optimal IRP, the Companies retained a reserve inargin target of 14 percent. 

Details of this study entitled 2008 Anc4n;i.s e/ Reserve h.lnrgir7 P/m7/7i/7g Cri/er.im (March 2008) 

can be found in Volume 111, Tecl~nical Appendix. inforination associated with the recominended 

IRP resulting from the Companies’ resource planning process is outlined in Section 845) .  

Results from the Conipanies’ optimal IRP analysis are shown in Table K(4) with further details 

reported i n  ,2008 Optimal Expcimiori Plai7 iliicdysis (March 2008) in  Volume I l l ,  Technical 

Appendix. The in-service years for the units shown assume the Companies’ base load forecast 
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Table 8.(4) 
Recommended 2008 integrated Resource Plan 

- Year 
2008 

2009 
2010 

Resource 
165 MW Purchase Power Contract (June-Sept only) for 2008-2009 

I I MW DSM Initiatives (cuniiilative tovals):’ 
6 I MW DSM Initiatives (cumiilativc toi;~ls):‘ 

549 MW (75% d 7.32 MW) Trimble County Unit 2 Supercritical Coal”” 
1 125 MW DSM Initiatives (comulntivc toials)* 
I I9 I M W DSM Initiatives (ciimtil;nivc toiois)* 201 I 

2012 253 MW DSM Initiatives (comuliltive iotais)* 

2014 
2015 

1 425 MW DSM Initiatives (cumiiiativc tovn~s);~ 
\ 441 M W  DSM Initiatives (cumillative tovilis);’ 2016 

371 MW DSM Initinlives (cumulative totals)* 

475 MW Combined Cycle Combustion Turbine 

2017 
2018 
2019 
2020 
202 I 
2022 
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S.(4)(a) On total resource capacity available at the winter and summer peak: 

1. Forecast peak load; 
2. Capacity from existing resources before consideration of retirements; 
.3. Capacity from planned utility-owned generating plant capacity additions; 
4. Capacity available from firm purchases from other utilities; 
5. Capacity available from firm purchases from nonutility sources of generation; 
6. Reductions o r  increases in peak demand from new conservation and load 

7. Committed capacity sales to wholesale customers coincident with peak; 
8. Planned retirements; 
9. Reserve requirements; 
10. Capacity excess o r  deficit; 
11. Capacity o r  reserve margin. 

management o r  other demand-side programs; 

Table 8.(4)(a)-1 and Table 8 (4)(a)-2 on the following pages provide the iequested 

information 
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8.(4)(b) On planned annual generation: 

1. Total forecast firm energy requirements; 
2. Energy from existing and planned utility generating resourees disaggregated by 

3. Energy from firm purchases from other utilities; 
4. Energy from firm purchases from non-utility sources of generation; and 
5. Reductions o r  increases in energy from new conservation and load management 

primary fuel type; 

or other demand-side programs; 

Table 8.(4)(b) on the following page provides the requested information 
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8.(4)(c) For each of the 15 years covered by the plan, the utility shall provide estimates of 
total energy input in primary fuels by fuel type and total generation by primary fuel type 
required to meet load. Primary fuels shall be organized by standard categories (coal, gas, 
etc.) and quantified on the basis of physical units (for example, barrels o r  tons) as well as in 
MMBtu. 

Table 8 (4)(c) on the following page provides the iequested information 
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8.(5) The resource assessment and acquisition plan shall include a description and 
discussion OF: 

8.(5)(a) General methodological approach, models, data sets, and information used by the 
company; 

The Companies' resource planning process is comprised of tlie following: 1 )  

establishiiient of a resewe margin criterion, 2) assessment of the adequacy of existing generating 

units and purchase power agreements, 3)  assessment of potential purchased power market 

agreements, 4) assessment of demand-side options, 5) assessment of supply-side options, and 6 )  

development of tlie optimal economic plan from tlie available resource options. 

To aid in  the integrated resource plaiining process, the Companies use a state-of-the-art 

software pacltage from NewEiiergy Associates called Strategist"" to evaluate resource options, 

Strategis? is a proprietary, state-of-the-art computer model which integrates tlie supply-side, 

demand-side, and environmeiital compliance alternatives to produce a ranked number of plans 

that meet tlie prescribed reliability criteria, Strategis? contains several modules, which can be 

executed in various ways to evaluate resource options, The Load Forecast and Adjustment 

(LFA), Geiieratioii and Fuel (GAF), Proview (PRV) and Capital Expenditures and Recovery 

(CER) modules of Strategist"" are used to evaluate resource options., PRV uses the LFA and 

GAF modules in a production analysis along with construction expenditure information from the 

CER to suggest an optimal and several sub-optimal plans based on the miiiimum PVRR 

criterion Strategist" is used in various sensitivity scenarios to determine optimal resource plans. 

A more detailed description of how Strategist"" is used and its input data is contained in a report 

titled 2008 Opririinl Espm7sion Plan A/m/vsis (March 2008) in Volume 111, Technical Appendix. 
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Demand Side Management Resource Screening and Assessment 

Tlie Companies solicited input from tlie DSM Advisory Group regarding the DSM 

screening process Tlie Companies identified a broad range of DSM alternatives and developed 

a long list of alternatives, Each alternative 011 tliis long list was investigated and evaluated using 

a two-step screening process. Tlie first phase was qualitative in nature, and each alternative was 

evaluated based on four criteria (see Table 8.(5)(c)-I for a listing of tlie criteria). Tlie second 

phase of screening was quantitative in nature and was performed using Quantec's DSM Portfolio 

Pro software. DSM Portfolio Pro is a PC-based software pacltage developed by Quantec. I t  is a 

screening tool that deteriuines tlie cost effectiveness of DSM programs by modeling their costs 

and benefits over a period of time. Additional detail on this process is contained in tlie report 

titled Screer7ii7g o/ Deii7nr7d-Side Mnr7cigerner7/ (DSkf) Op/ions(A/lnrc/7 2008) contained in 

Volume 111, Technical Appendix. 

Supply Side Resource Screening Assessment 

Both mature and emerging technologies were evaluated as supply side resources i n  the 

integrated resouice planniiig process The Cz//mtjm nj7d Bnn7nrd (C&5) E.ON C i  S Cer7em/ioii 

Oplioiis Techito/ogy S/UC(I> report dated December 2007 was utilized to perform the detailed 

screening analysis. C&B provided data on numerous mature and emerging technologies, 

Additional detail on this process is contained in the report titled Ann/wi,s q/ Szipp/y-Side 

Tec/7iio/ogv A//erim/ive.s (April 2008) contained in Volume 111, Technical Appendix 

8.(5)(b) Key assumption and judgments used in the assessment and how uncertainties in 
those assumptions and judgments were incorporated into analyses; 

I n  order to meet growing customer needs, the Companies' existing generation system and 

various possible options (both demand-side and supply-side) are modeled to determine the 
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optimal expansion plan for the snapshot iii time Several ltey assuniptioiis and uncertainties are 

encountered during this process: forecast fuel prices, forecast customer load requirements, both 

capital and operating expenses related to new generation construction, Clean Air Act 

Compliance, the availability of existing as well as new generating units and purchases, weather 

uncertainties, potential regulation of CO2 emissions, potential regulatioii 3 16b for cooling water 

intake structures, tlie aging of generating units, and fuel cost uncertainty. Each of these lcey 

issues is discussed iii tlie subsections that follow, 

Fuel Forecast 

The Companies’ fuel forecasts are updated annually as part of the Companies’ planning 

cycle. The Companies solicit contract bids for coal to satis@ the near term needs of each plant. 

Tlie first five years offuel forecast is a combination of the prices of the current contracts in place 

and the forward price curve. Beyond that five-year period, coal prices are based on pricing from 

the Hill and Associates forecast and an escalation factor is applied for transportation to the 

individual plants for the remaining years in the forecast. Fuel oil prices are projected by the 

NYMEX forecast, since all fuel oil purchases are made a s  spot purchases on ai1 “as-needed” 

basis. 

The natural gas price forecast continues to be derived from the NYMEX futures contract 

price at tlie time the Companies’ forecast is developed, plus a pipeline basis and pipeline 

transportation estiinate for deliveries to tlie Companies’ plant sites. Said another way, the 

forecast is simply a “snapshot” of forward market prices at the time the forecast is made. Tlie 

use of the NYMEX futures contract price at tlie time the Companies’ forecast is developed has 

proven to be an ob,jective method of assessing the price of natural gas from an independent and 

transparent source of reliable information 
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A significant factor influencing the Companies’ optimal IRP is tlie Companies’ fuel 

forecast, The Combustion Turbine and the Combined Cycle technologies, for exaiiiple, are gas- 

fired, while the supercritical pulverized coal un i t  is a coal-fired technology. Thus, gas and coal 

prices may have a significant impact on tlie selection of an optimal technology type The 

Companies develop .30-year base fuel forecasts for all hels that are either used or could be used 

at existing plants. Sensitivity fuel forecasts are then developed depicting high and low fuel cost 

scenarios oii the screened technologies. Base coal price forecasts are adjusted by data received 

fioni Global Insight for the liigli and low fuel cost sensitivities Representative fuel costs for 

each teclinology screened were obtained from tlie base and sensitivity fuel forecasts Fuel 

sensitivities factored into the screening of supply-side technologies are discussed in the report 

titled Am/ysi,s  o/ Sipp/v-Side Tec/~~io/og?~ A//euio/ive.s (April 2008) contained i n  Volume Ill, 

Technical Appendix, 

Technologies utilizing coal or natural gas are the only technologies in this evaluation to 

which tlie carbon tax is applicable Hence, in  addition to the base case for supply-side screening, 

a second case evaluates potential additional cost of CO? emissions in addition to costs associated 

with SO? and NO, emissions. Rising concentrations of greenhouse gases may be responsible for 

undesirable climate changes, and several bills to restrict CO2 emissions (a greenhouse gas) have 

been propo,sed (and are further discussed later in  this section i n  a subsection entitled “Po/eritio/ 

Xegz//o/ion sf CO? Emi.ssiot7.s’~ An alternative to the base case was conducted to evaluate the 

impact of COz emissions. CO? emission costs were added to the dispatch costs of each 

technology affected by a carbon tax in a similar inanner oftliat for SO?, The carbon tax utilized 

in this evaluation is $IO/toii, with sensitivities of$20/ton, and $40/ton. These rates are based on 

external analysis and propsed  legislation. 
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Forecasted Customer Load Requirements 

Tlie load forecast (energy and demand) is another significant factor influencing tlie 

Companies' optimal resource plan analysis. E.ach resource option is designed or selected - 

within a system context -- for optimal performance at a specific level of utilization For instance, 

CTs have relatively low construction costs (compared to coal-fired units), but have high 

Operation and maintenance costs. Conversely, coal-fired units have high construction costs (per 

ItW of installed capacity), but have much lower file1 and O&M costs. The economics of adding 

any tinit to a generation system depends on the lifetime duty which that unit will perform 

Significant economic penalties (higher-than-planned costs of system development and operation) 

niay be incurred if a unit is operated for an extended period outside its design duty range. 

I n  developing a portfolio of generating assets, i t  is important to ensure that the economics 

of tlie selected expansion plan are robust within a reasonable range of load growth uncertainty. 

For example, if load growth turns out to be higher than expected, CT capacity -- added to meet 

peak demands only - niay be called upon for intermediate duty, adding significant cost to system 

operations. Conversely, with lower-than-expected load growth, baseload capacity may be under- 

utilized. Tlie planning function must consider the impacts of uncertainty in load growth on 

system economics and - recognizing the necessary lead-times required to construct different 

types and sizes of plant - develop an expansioii plan which provides appropriate flexibility 

througliout the planiiing temi. 

To address this issue, the Companies incorporate load sensitivity analysis into tlie process 

of developing the optimal IRP In summary, four load forecasts were developed. Three of the 

four forecasts depict an expected system load growth case, a case where system load growth 

exceeds expected growth and a case in which system load growth is less than expected. The 
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resulting forecasts are referred to respectively as tlie “base,” “high,” and “low,” The fourth load 

forecast was constructed i n  conjunction with the “aggressive green” scenario, Tlic details of and 

the basis for the various load forecasts are described in Volume II ,  Technical Appendix. 

New Unit Estimated Costs 

As tlie Companies have observed since filing the 2005 IRP, a significant change in either 

the capital or operating cost of a new unit can result in  a different selection of units in  the 

optimal IRP strategy. The capital cost of coal units versus gas units has changed significantly 

over the last tliree years. In December 2007, Cunimins and Bariiard (C&B) provided the 

Coiiipanies with a report titled Cwimins arid Borvnrd E, ON U.S, Ger7ero/ior7 Op/iorn 

TecI717oIogy Sizdy This C&B report contained various supply-side technology types, descriptions 

and technical explanations, capital costs and capital cost ranges, facility megawatt sizes, fuels 

and other technology-specific parametric data from eiigiiieering cost studies., As discussed in the 

report titled A r ~ n l ~ ~ i s  q/ Szrpp/y-Side TecI7r7o/ogi~ A//err?n/i im (April 2008) contained in Volume 

111, Technical Appendix, a base, low and high capital cost sensitivity was incorporated into the 

screening analysis. 

T s  Incentives on Trittrbk Corinty Whit 2 

As a result of plans to construct oiie of the nation’s most efficient and environmentally- 

friendly generating stations, the Companies received a $125 million tax credit from the U.S., 

internal Revenue Service on November 30, 2006, as made available through the 2005 Energy 

Policy Act. This tax credit is the culmination of an award process which began in Julie 2006 

with the Companies’ application to the United States Department of Energy (DOE.). DOE 
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certification is a prerequisite for award eligibility.’ Tlie impact of this credit effectively lowers 

tlie iiew unit’s costs by $125 million, and that benefit will be passed tlirougli to the customers, 

Clean Air Act Compliance Plan 

A large amount of regulations liave been produced as a result of the Clean Air Act and its 

Amendments which affected facilities must follow Over tlie years, the Companies liave 

implemented strategies to ensure compliance with applicable regulations. In recent years, the 

most prominent regulations liave involved emissions of nitrogen oxide, sulfur dioxide and 

mercuiy 

Nitrogen 0.xide 

To comply witli programs implemented under the Clean Air Act Amendnients (CAAA) 

of 1990, the Companies liave completed a number of major projects to reduce the amount of 

nitrogen oxides (NO,) emitted from its steam generating plants. The Environmental Protection 

Agency (EPA) has capped NO, emissions from electric generating units at 0.,15 pounds per 

million BTUs of historic heat input (also known as the NO, SIP Call), 

Tlie required NO, reductions were achieved by tlie Companies througli the installation of 

Selective Catalytic Reduction Systems (SCRs) and other NO, control technologies such as 

advanced low-NO, buriiers, overfire air systems, and neural networks on many of its generating 

units to enable better control of the boiler combustion process Between 1990 and 2000, the 

Companies reduced their NO, emissions by over 40 percent by installing low NO, buruers and 

overfire air systems. These installations were performed during regularly scheduled maintenance 

’ In Marc11 2008, cerlain environmental groups filed a lawsuit in federal court agninsl DOE and the Treasury 
Department alleging that DOE. lhiled lo comply with the Nalional Environinenlal Policy Act, in certifying the lax 
crediis for viirious projects including the TC? project 
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outages (to minimize asset down time). 

Companies’ units constituted tlie initial phase of tlie Companies’ NO, compliance efforts 

lmpleinentatioii of these actions on many of the 

Completion and operation of tlie Companies’ first SCR occurred i n  2002 and the most 

recent SCR came on-line in  May 2004. In all, SCR installation was performed on six of the 

Companies’ baseload generating units (Trimble County Unit I; Mill Creek Units .3 and 4; and 

Ghent Units 1, 3 ,  and 4). 

The SCR process is tlie most aggressive means of post-combustion NO, removal 

currently available to coal-fired boilers and provides the greatest degree of control. An SCR is a 

large, reactive “filter,” about tlie size of a IO-story building that houses a catalyst used to convert 

the NO, emissions into tlie components of nitrogen and water. Like the annual sulfiir dioxide 

(SO?) allocation program under the Acid Deposition Control Provisions of the CAAA of 1990, 

EPA’s NO, regulations allow for tlie totaling of NO, emissions over the Companies’ entire 

system during tlie ozone season and do not require compliance by each individual unit or site 

location. Therefore, to reduce compliance costs, the Coinpanies are reducing NO, emissions 

more than required on some of its generating units to stay below a system-wide emission tonnage 

cap. Additional detail on the Companies’ NO, compliance plan was submitted with Case No, 

2005-00 162 in the report titled 200.5 Coniplinr7ce Stirdv (January 2005) contained in Volume 

111, Teclinical Appendix of that filing. 

Additionally, tlie Clean Air Interstate Rule (CAIR) was finalized on March IO,  2005, 

Under CAIR, in  addition to the continuation of an ozone season NO, reduction program, a new 

annual NO, reduction program will begin in 2009. Under the annual NO, reduction program, 

allowable emissions will be reduced by approximately 40 percent in 2009 and 50 percent by 

201 5, compared to 2004 emission levels Compliance will require year-round operation of tlie 
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SCR currently installed at Company facilities. For the ozone season NO, reduction program, the 

currently administered NO, SIP Call program will be replaced with CAlR ozone season NO, 

emission caps in  2009 For Kentucky, tlie +‘new’’ ozone season cap is identical to tlie “old” 

ozone season cap for 2009-2014 and is reduced by about 15 percent for 2015 and beyond. 

As ail update from tlie 2005 IRP filing (Case No, 2005-00162) and 2006 CCN and 

Environmental Surcharge Compliance Plan filings regarding tlie need for more SCR installations 

to maintain compliance with NOx reduction requirements, KU has filed a motion with the KPSC 

to enter into tlie record for Case No., 2006-00206 tlie document titled: Cheii/ 2 Sdective Cntcrlvtic 

Rediiction (SCR) A17crlysirv ~.lydnte-Tii77ii7g u/ Coietriictioi7 (Oc/ober. 2007(Ar7ul~~.sis Updute))~ 

Per the KPSC Order of February 28, 2008, tlie Companies offer that the study provided in 

October 2007 is the most cunent evaluation on Glient lJnit 2 SCR and remains on file with tlie 

Case No. 2006-00206 In tliat analysis, i t  is shown that, at this time, construction of an SCR for 

Ghent Unit 2 does not represent the least-cost option for compliance with current and impending 

NOx regulations, Therefore, the construction will be delayed until future evaluations determine 

tliat constructioii of a SCR is the least-cost option 

Sii//iir Dioxide 

Althougli most of the Companies’ larger coal-fired generating units are already fitted 

with Flue Gas Desulfurization units (FGDs), additional control of SO2 is needed to comply with 

tbe multi-phased SO2 reduction process mandated by the CAAA. Phase 11 of the Acid 

Deposition Control Program (Acid Rain Program) of tlie CAAA established an annual SO? 

emissions cap at approximately 8.9 million tons by tlie year 2000 for the entire nation., The 

Companies’ current operations emit more than its allotted annual SO? emissions, but the extra 

emissions are allowed because tlie Companies’ have a “bank” of saved emission allowances. 
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These allowances were accrued in  tlie years prior to 2000 when tlie Companies’ produced less 

than their annual SO:! emission allotment and could save or bank tlie difference between tlie 

emitted SO? and the former SO:! cap. 

The Companies’ have used these accrued allowances since 2000 to offset SO:! emissions 

in  excess of tlie annual limitation Additionally, the Companies’ have increased tlie reinoval 

efficiencies of all existing FGD units to conserve the emission allowances. I f  these emission 

allowances are depleted, the Companies would be forced to purchase allowances from tlie niarltet 

or find a way to make additional reductions in SO? emissions, 

Additionally, the Acid Rain Program is being supplemented in  2010 by the SO:! program 

of the CAIR mentioned previously, CAIR’s SO? program will reduce tlie Companies allowable 

SO:! emissions by around 50 percent i n  2010 and 65 percent in 2015. As a result of tlie Acid 

Rain Program and CAIR, the Companies have planned and have begun construction of a number 

of projects to reduce fleet-wide SO:! emissions, including the installation of FGDs on Glient 

Units 2’ and 4 and E.W. Brown IJnits I ,  2, and 3 Installation of a FGD for Glient Unit  3 was 

completed in May 2007. KU held an informal conference with tlie Coinmission staff on March 

19, 2008 regarding tlie E.W. Brown and Glient FGD installations and followed up by sending the 

updated report on March 28, 2008. This report titled Update to the 2004 SO? Coriiplinrice 

Strateg71 /or E (IN (J S. Szrbsidim-ie.s Keritucly Ufilifiev Cori?ponv nrid Lorrisville Gas crrid Electric 

Coriipnr7y (March 2008) is contained in Volume 111, Technical Appendix., There are many 

different designs of FGD equipment. The equipment planned for Ghent and E W, Brown units 

are wet limestone, forced-oxidation systems, very similar to FGD equipment already in use at the 

Ghent, Trimble County, Cane Run, and Mill Creek Stations. These types of systems are among 

’Tile cxisting FGD on Glienl I will be re-conligiired to Glient Uni t  2 and a new FGD will be added to Glient Uni t  1 
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tlie highest in SO2 capture efficiency, A generalized desciiption of this system would consist of 

crushing and slurrying tile limestone material into liquid form and introducing i t  into tlie flue gas 

stream, typically by spraying i t .  The limestone reacts with tlie SO? gas creating a product in 

solution that falls out of tlie flue gas stream. The resultiiig liquid is collected and air is forced 

into i t  to fiirtlier oxidize the material turning i t  into synthetic gypsum. Depending on tlie quality 

of the gypsum, it can be used for beneficial re-use projects (i,e sold to wallboard malters, used as 

structural f i l l  material, etc.). 

Construction of tliese FGD systems will lessen tlie need to purchase SO? allowances. 

However, due to forecasted load and geiieration growth, it may still be necessary to ptirchase 

some allowances within this planning period to cover predicted emissions. Additional detail on 

the Companies’ SO? compliance plan is provided in the report titled Updnte /o /lie 2004 SO? 

Corriplinricc. S/r.n/egy for E, ON US. Sirb.sidiaries Keri/iicIy Lhi1ifie.s CoriiparIy arid L.oiri.sville Cn.s 

arid Elc.c/ric Coriipm7y (March 2008) contained in Volume 111, Technical Appendix. 

Merciiry 

On May 18, 2005, EPA delisted electric generating units from tlie list of sources subject 

to hazardous air pollutant controls under Section 112(c) of the Clean Air Act and promulgated 

tlie Clean Air Mercury Rule (CAMR) wliicli established a two phase “cap aiid trade” program for 

reduction of mercury emissions from those units., A cap and trade program, wliicli allows a 

company to target specific units for control to meet a system-wide target, is much more cost- 

effective tliaii tlie unit-by-unit controls that would otherwise be applicable under Sectioii 1 12(c). 

CAMR was projected to reduce mercury emissions from electric generating units to 38 tons by 

2010 and 15 tons by 2018, While primarily aimed at controlling particulates, SOZ, aiid NOx, 

coiiveiitioiial air pollution equipment such as electrostatic precipitators, FGDs, and SCRs, also 
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removes some mercury from power plant emissions., E.PA set the Phase I mercury reduction 

targets in  CAMR at levels that were prqjected to be achieved as a “co-benefit” of complying with 

CAIR. CAMR required mercury monitors to be installed by .January 1, 2009. I f  actual mercury 

emissions were determined to be greater than the estimated emissions, i t  might be necessary for a 

company to purchase emissions allowances or install additional controls to achieve the 

applicable targets, 

On February 8, 2008, the US.  Court of Appeals for the D.C. Circuit vacated CAMR oii 

the grounds that EPA failed to follow the correct procedures for delisting electric generating 

units froin regulation under Section 112(c). EPA and other parties have moved for rehearing and 

parties may ultimately seek review before the U S .  Supreme Court If the decision is not 

overturned on rehearing or appeal, E.PA will be required to promulgate a new program governing 

hazardous air pollutant emissions from electric generating units, Unless EPA pursues additional 

efforts to establish a cap and trade program, it will be necessary for EPA to promulgate 

maximum achievable control technology (MACT) standards that would apply to all electric 

generating units that are ina,jor sources of hazardous air pollutants. Until such time as the 

pending appeals are exhausted and a final regulatory program is in place, there will continue to 

be substantial uncertainty as to future regulation of mercury and other hazardous air pollutants 

from electric generating units. 

Existing and New Unit/Purchase Availability 

The Companies’ existing capacity resources encompass both owned generating units and 

purchase power agreements A significant amount of histoiical data exists on these units and 

was used to model the future availability of the units The availability of new generating units 

and purchases was determined based on the Companies’ experience and projected availability 

8-103 



from the Cummins & Barnard (C&B) report titled E ON US Cer7er-nfiori Tec/ i i io/up Opfior7.s 

Decernher- 6, 2007 

The Companies are two of 15 sponsoring companies of the Ohio Valley Electric 

Corporation (OVEC) and presently receive 8., I .3 percent of the equity in  the generating capacity. 

KlJ retains its 2.5 percent ownership and L.G&E. ownership became 5.,6.3 percent pursuant to the 

Amended and Restated Inter-Company Power Agreement (ICPA) dated as of March 13, 2006, 

filed with and approved by the Commission i n  Case No. 2004-00396 Hence, commencing 

March 13, 2006, the anticipated summer capacity the Companies rely upon from OVEC is 179 

M W net, with varying capacity during the remaining months due to unit maintenance schedules 

on the OVEC system. 

Market forces can drastically affect the availability and prices of purchase power from 

the wholesale market as a future rcsourcc. The Companies accounted for the uncertainty of price 

spikes and their respective impact oil meeting peak demands iii the optimization studies by 

excluding peaking type power purchases from the IRP analysis. Peaking type purchase power 

opportunities in optimization studies would serve only to evaluate the delay of CT construction 

for short periods of time, which is already being considered in detail by the Companies’ RFP 

process. 

Uncertainty in the Planning Process Caused by Weather 

The recent experience of 2007 shows that during extreme summer weather conditions and 

peak load periods, the Companies’ reserves are approaching maximum utilization. The 

Companies’ planned reserve margin was estimated prior to the summer season to be 15 percent. 

Due to extremely warn1 summer temperatures, on the peak day after contingencies, the actual 

operating margin was 5.9 percent in 2007. The differences between the expected reserve margin 
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and the actual operating margin were due to the variances in load, the available generation, the 

reduced capacity available due to equipment problems, and the available purchases. 

During the hour ending 4 p ni. E.asterti Standard Time on August 9, 2007, the Companies’ 

peak load was 7,132 MW. This is much higlier than tlie Companies’ previous all-time peak load 

(including buy-thru customers’ load) of 6,863 MW which was established on August .3, 2006, 

The Companies’ August 2007 capacity rating was 7,519 MW, 246 MW less than tlie winter 

capacity rating, and planned to have film purchases from OMU (168 MW) and OVEC (179 

MW) that total ,347 MW., In general, the Companies have less installed capacity available in the 

summer seasoil than in tlie winter season due to tlie effect of the summer weather conditions on 

the operating cliaracteristics of each unit. At the time of the 2007 peak, the Companies’ 

resources were composed of KU/L,GE-owned units and 198 MW of native-load purchases from 

OVEC ( I  14 MW) and OMLI (84 MW). On the 2007 summer peak day, capacity available for 

native load from Company owned units was 385 MW less than the summer rating due to unit 

outages: due to the low river conditions, tlie Ohio Falls Station was unavailable (50 MW); two 

combustion turbines were unavailable due to forced outages (166 MW); coal unit derates 

attributed to a loss of 102 MW; and, a loss of 67 MW on tlie cornbustion turbines was attributed 

to tlie extreme ambient conditions, There were 222 MW of spot marltet purchases made at tlie 

time of the peak. These factors coupled with a higher than planned peak load (+231 MW) 

resulted in an operating margin of 5.9 percent or 422 MW, which exceeded the recoinmended 

minimum daily operating reserve requirement of approxiinately 174 MW, as outlined in detail in 

the “NERC Related Topics” subsection of Section 6. The Companies strive to maintain a level 

of daily operating reserve of approximately 174 MW to ensure a higli degree of service 

continuity for its system and SERC. 
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Table 8 (5)(b)-I shows pertinent system data for the 2007 summer peak day., Figure 

8.(5)(b) complements Table S.(5)(b)-I and illustrates the magnitudes of the Companies’ daily 

summer peak loads during .July and August of 2007, As shown i n  Table 8,(5)(b)-I, tlie 

Companies’ actual operating margin can be either more or less than expected. Actual operating 

margin levels vary as a result of abnormal weather, uni t  equipment problems, and tlie 

unavailability of contract purchases 
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Table S.(S)(b)-l 
Recent Summer Load Experience 

Hour (EST) 

Utility Owned 
Finn Purchase Contract 

Forecasted Peak Demand 

Megawatts 
Margin (YO) 

Utility Owned 
Firm Purchase Contract 
Spot market purchases' 

I Available Capacity 

Actual Peak Demand 

Outages 
Forced 
Derate 
Scheduled 

Actual Operating Margin 
Megawatts 
Margin (%) 

16:00 

7,588 

7,935 

6,901 

1,034 

335 

422 
5.9% 

Notes 

Available Capacity is defined as the planned 
capacity less all outages and adjusted for actual 
hourly Ohio Falls generation. 

I 

7 
Spot market purchases can be made to displace 

higher cost owned generation and will be utilized to 
meet peak demand before other owned Available 
Capacity" 

Table 8 (5)(b)-1 
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Potential Regulation of COz Emissions 

1ii addition to tlie actions already inentioncd regarding tlie Clean Air Act, Congress has 

been considering tlie promulgation of lcgislation to control emissions of carbon dioxide ( 0 2 ) .  

Such actions could be undertaken as part of an effort to reduce emissions of greenhouse gases 

(GI-IG) which inay be responsible for global climate cliange, However, cvcii with tlie potential 

future regulation of COz emissions, no mandatory requirenieiits are in place at this time. Some 

of the proposed ineasures are described as follows: 

Kyoto Protocol - The 1997 Kyoto Protocol on climate change, if ratified by the Senate, 

would have required the U S to reduce eniissioiis of six GHGs (including COz) between 2008 

and 2012 to levels 7 percent below those of 1990. Iii late 2001, tlie Bush Administration rejected 

the Kyoto Protocol and indicated that tlie U S  would not participate until developing countries 

also make commitments to participate in GHG limitations. President Bush stated that the treaty 

- worked out by tlie Clinton administration, but not ratified by the Senate - could cost millions 

of American jobs. 

Credit for Voluntarv Reductions - In February 2002, President Bush released his global 

climate change plan calling for an IS  percent reduction in GHG emissions over tlie next decade. 

The new climate change policy consists of voluntary goals rather than mandatory targets, and 

liiilts GHG emissions to economic output The goal is to lower the US. rate of GHG emissions 

from tlie 2002 level of 18.3 metric tons per million dollars of Gross Doinestic Product (GDP) to 

151 metric tons per million dollars of GDP in  2012. The president has also directed tlie DOE to 

ciisure that companies that register voluntary reductions are not penalized under any future 
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climate policies, and that tlie DOE give credit to companies that can show real emission 

reductions. 

I n  more recent action in  the GHG arena, the State of California signed into law 

requirements to reduce emissions to 1990 levels by 2020 starting in  2012. As of December 

2007, I O  states liave joined tlie Regional GHG Initiative (RGGI) which requires states (mainly 

focused i n  tlie Northeast) to meet a model set of regulations to reduce emissions by I O  percent by 

2019 starting in 2009. As of tlie February 2008, 39 states were involved i n  one or more regional 

initiatives regarding climate change and clean energy. 

On April 2, 2007, tlie 1Jnited States Supreme Court issued an opinion holding that EPA 

lias tlie authority to regulate GHG emissions from automobiles under tlie Clean Air Act. The 

ruling could potentially serve as a precedent for regulation of GHG emissions from other sources 

including electric generating units. As a result of the ruling, EPA lias announced that i t  intends 

to explore potential GHG emission regulations for various industries as part of an advanced 

notice of proposed rulemaking (ANPR) expected to be published in the Spring of 2008, Under 

tlie ANPR, EPA will solicit comments koni tlie general public on the various ways EPA could 

regulate GHG emissions under tlie Clean Air Act. 

Additionally, Congress continues to have debates on various legislation regarding GHG 

issues. As previously stated, there are presently no regulations that would restrict the emission 

of COz; liowever, there are multiple proposals that may receive future consideration. To capture 

this possibility in tlie Conipanies' IRP process, a range of environmental cost adders for potential 

taxes on CO? emissions was included in  the supply-side screening analysis. Details of this 

process can be found in the report titled Arin/ysis o/ Sr/pp/v-Side Tec/?r~o/og~~ A//err?n/iile,s (April 

2008) contained in Volume 111, Technical Appendix. 
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316 (b) - Regulation o f  cooling water intake structures 

Section 316(b) of tlie Clean Water Act requires that cooling water intake structure 

reflect the best technology available (BTA) for minimizing “adverse environmental impacts” to 

aquatic organisms, EPA has developed rules to implement Sectioii 3 l6(b) in three phases: new 

facilities, existing electric generation facilities, and existing manufacturing and small utility and 

non-utility power producers. In December 2001, EPA promulgated the Pliase I new facility rule 

establishing cooling towers as BTA. 

A final rule for Pliase I 1  existing electric generation facilities became effective on 

September 7, 2004. However, this final rule does not establish cooling towers as BTA. Rather, 

this rule sets significant new national technology-based performance standards aimed at 

minimizing tlie adverse environmental impacts by reducing tlie number of aquatic organisins lost 

as a result of water withdrawals or tlirougb restoration measures tliat compensate for these losses. 

This final rule applies to existing large electric generation facilities (Le. those facilities which 

withdraw 50 million gallons per day or more of water and which use more than 25 percent for 

cooling purposes). Facilities have up lo tliree and one-half years to perforin aquatic studies and 

submit a Comprehensive Demonstration Study. 

The Companies do have facilities that meet the applicability criteria for tlie Phase I1 final 

rule. However, on .January 25,2007, tlie U S. 2”d Circuit Court made a ruling that portions of the 

final rule were illegal and remanded other portions back to EPA for revision This means that 

another round of rulemalting will need to occur with full notice and public comment periods. 

EPA officially suspended tlie rule on .July 9, 2007. EPA has advised states to issue permits 

using best professional judgment concerning 3 16(b) issues until a new regulation is issued. 



Aquatic studies weie performed at affected Company facilities from 2005 - 2007 

those studies will help determine how to react to any future new itile 

Results of 

Aging Generating Units 

The generating units iii the Companies’ fleet continue to age. Some of tlie oldest steam- 

generating units across tlie system include Tyrone Unit 3 ,  Green River Unit .3 and Brown Unit 1,  

as can be seen in Table 8,(5)(b)-2. E.acli of tliese units is over 50 years old, which is beyond the 

typical design life for a coal-fired tinit. Some of tlie oldest combustion turbines are tlie snialler- 

sized L.G&E combustion turbines and tlie KIJ Haefling combustion turbines., Each of these units 

is over 30 years of age, which is considered tlie typical life expectancy for small frame 

combustion turbines. 

Having operated past their design lives, these units run a greater risk of a catastrophic 

failure than other units The economics surrounding tlie continued operation of these units are 

periodically reviewed to ensure the efficiency of the overall system. Higher production costs, as 

well as environmental restrictions, continue to worsen tlie economics of these units. Hence, tlie 

economics to retire any of tliese units could take place even without a significant mechanical 

failure of a given unit. Any decision to retire generation earlier would change future capacity 

needs. 
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Type of Unit 
Steam 
Steam 
Steam 

CT 
CT 
CT 
CT 
CT 

Fuel Cost Uncertainty 

Natural gas prices are sensitive to market factors such as weather swings or supply 

disruptions - they exhibit higher levels of volatility in the colder months due largely to the 

seasonal pattern of space heating demand The data in Table 8.(5)(b)-3 is from Global Energy's 

Velocity Suite and NYMEX Central Appalachian coal futures prompt contract settlement. 

Table S.(S)(b)-3 

Summer In Service Age 
Plant Name Unit Capacity Year (ZOOS) 

Tyrone 3 71 1953 55 
Green River 3 68 1954 54 

Brown 1 101 1957 51 
Cane Run 11 14 1968 40 

Paddy's Run 11 12 1968 40 
Paddy's Run 12 23 1968 40 

Zorn 1 14 1969 39 
Haefling 1,2,3 36 1970 38 

Henry Hub Spot Gas and NYMEX Coal Price 

- Henry Hub Gas -- NYW Coal 1 
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Moreover, there is always uncertainty associated with fuel transportation. Uncertainties 

affecting coal deliveries include railroad constraints and frozen and flooding rivers. With natural 

gas delivery come other uncertainties: since the amount of gas used for electric generation can 

vary substantially from hour to hour, meeting that changing demand requires the development of 

gas storage and other services with flexible delivery features. 

8.(5)(c) Criteria (for example, present value of revenue requirements, capital requirements, 
environmental impacts, flexibility, diversity) used to screen each resource alternative 
including demand-side programs, and criteria used to select the final mix of resources 
presented in the acquisition plan; 

Demand-side Management Screening 

Prior to the optimization process, a screening analysis of Demand-Side Management 

(DSM) options was conducted. The purpose of the screening analysis was to evaluate cost 

effective DSM options to use in Strategist@ optimizations. The following is a summary of the 

DSM screening methodology and subsequent findings. A detailed report of the screening 

analysis titled Screening of Denzond-Side Mni7ugement (DSM Options can he found in Volume 

111, Technical Appendix. 

The Companies invited members of the DSM Advisory Group to submit proposals for 

DSM options to he analyzed. Each alternative on a list of potential alternatives was investigated 

and evaluated using a two-step screening process., The first step was qualitative in nature, where 

each alternative was evaluated based on four criteria. The alternatives that passed the first step 

underwent a second step of screening that was quantitative in nature. The quantitative screening 

process had two separate phases, which are discussed below., The DSM programs that passed the 
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quantitative screening process were included with supply-side alternatives i n  the integrated 

analysis. 

The qualitative analysis began with the selection of the criteria on which to base the 

comparison of DSM options Based upon the Companies' objectives to provide low-cost, 

reliable energy to our customers, four criteria were selected. The next task was to assign weights 

or values to each of the criteria. The highest weights were assigned to the criteria judged to be 

the most important to develop a successful DSM program. The most important criterion was the 

cost effectiveness of peak demand reduction. Each potential DSM option was evaluated, based 

on a scale of 1 to 4, using the four criteria. The four criteria, their weights, and an explanation of 

each are shown in Table 8 (5)(c)-1 

Table S.(S)(c)-I 
Qualitative Screening Criteria 

Criteria 

Customer Acceptance 

Technical Reliability 

Cost Effectivelless of 
Energy Conservation 
Cost Effectiveness of Peak 
Demand Reduction 

Description 

Tlic degree to which an acceptable number 
of cii~toiiicr~ is willing to participate to 
create a successful program The highest 
scores would be reserved for nieasures that 
liave beneficial side effects, c.g., enhanced 
worker productivity or improvcinents in the 
quality of a product or service. 
The degree to which the technology is 
coininercially available to evaluate this 
incasurc. 
The cost of this measure to reduce a ItWli 
relative to the cost of generation in UkWIi. 
The cost of this ineasurc to reduce a ItW 
relative to the cost of generation in SlkW. 

Weighting 

25% 

15% 

25%) 

35%) 

The programs that passed the qualitative screening process were modeled in more detail 

using Quantec's DSM Portfolio Pro software as part of the quantitative screening process DSM 
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Portfolio Pro calculates the net present value of the quantifiable costs and benefits assignable to 

both the Companies and the customers participating in a DSM program. For each DSM 

initiative, DSM Portfolio Pro requires the administrative costs, participant's costs, life span of the 

technology, expected level of participation, expected level of fiee riders, and rate schedules. 

DSM Portfolio Pro calculates changes to the participant's bill, clianges in the Companies' 

revenue, changes i n  production costs, and changes i n  the peak demand. The present value for 

each DSM alternative is calculated, by DSM Portfolio Pro, and reported as the costs and benefits 

using the five "California Tests." These five tests include the participant, utility cost, ratepayer 

impact measure (RIM), total resource cost (TRC), and societal cost tests., The participant test 

includes changes in all costs and benefits to the customer installing the DSM option. The TRC 

test combines the RIM and participant tests and indicates overall benefits of the DSM option to 

the average customer, whereas the RIM test considers all impacts to the non-participants. 

The quantitative screening was set up in  two phases. I n  Phase 1, the cost to administer 

the program was not considered and it was assumed that the program had only one participant 

per Company This phase was created to remove non-cost effective programs. If the benefits of 

a prograin do not exceed the cost of the program without the administration cost, then i t  will not 

pass with a higher penetration of customers and the added burden of the administrative costs. 

The only cost included in  this phase was the incremental cost of the DSM alternative. E.ach 

program passing the Participant and TRC tests as part of Phase 1 of the quantitative screening 

process was put through a program design phase (Phase 11). The costs to administer the 

programs and the expected levels of penetration were added to the programs that passed Phase I .  

Results of all five of the California tests were calculated as part of the Phase 11 evaluation with 

primary eniphasis being placed on the Participant and TRC tests. 
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Twelve programs passed tlie quantitative screening piocess and were passed 011 to the 

optimization pi ocess. 

Supply-side Screening 

As a precursor to the optimization process, a technology screening analysis was 

conducted. The purpose of the screening analysis was to evaluate, compare and suggest tlie 

least-cost supply-side options to use in  Strategist'"' optimizations The following is a summary of 

the technology screening methodology and subsequent findings, A detailed report of tlie 

screening analysis titled Aiin/jrsi.s u/ Sz/pp/v-Side Tec/iiiology Alleriintives (April 2008) can be 

found in Volume 111, Technical Appendix. 

Cuinniins & Baniard, Inc. (C&B) provided the Companies data for deteniiining tlie 

relative cost and performance of currenthdvanced electric generation and storage technologies. 

No technology was excluded from tlie screening analysis based solely on its technical maturity, 

practicality, or feasibility. 

In order to pass a comprehensive list of supply side options to Strategist"" for evaluation 

in the optimal expansion plan, a base analysis plus sensitivities are incorporated into tlie 

screening analysis. The base analysis includes the impact that SO? and NO, emissions can have 

on selecting technologies. Current Clean Air Act and NO, SIP Call regulations limit the 

emission of SO2 and NO, from certain generating facilities, Seiisitivities are utilized to provide 

valuable iiiforniation on how each technology will perform under various operating conditioiis 

Some of the sensitivities contained in this analysis are based on variations in capital cost, 

techiiology operating efficiency (measured by lieat rate), fuel cost and the addition of costs 

associated with controlling CO? emissions, 
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The sensitivities regarding capital cost, heat rate, and fuel costs eacli liave three possible 

scenarios: base, low, and high, which results in 27 sensitivity combinations Tlie remaining 

sensitivities considered in  tlie screening evaluation concerns CO? emissions. CO? emissions are 

a possibility in tlic future and evaluations which include CO? emissions costs are included i n  this 

analysis as an alternatives to tlie base case. 

For each of tlie three sensitivity variables, high and low values were determined, in  

addition to the base values supplied by C&B. The percent ad,justinent made to capital costs also 

originate from C&B based on their research and project experience. The adjustment to the heat 

rate is a 5 percent decrease and increase from tlie base heat rate to adequately represent increased 

or decreased operating perforinance of the technology over the designed heat rate. 

Tlie 30-year levelized screening analysis determined tlie total annual cost of owning and 

operating each technology under each of the 27 scenarios and over a range of capacity factors 

from 0 to 100 percent in 10 percent increments. Tlie 30-year levelized cost of each unit option 

over various capacity factor ranges is displayed in Table 8.(5)(c)-2 for tlie base case combination 

of sensitivity variables. Tlie shaded areas represent the least cost $/ltW-yr for each capacity 

factor level shown. Figure 8.(5)(c)-I is a graphical representation of the base case least-cost 

technologies identified in  Table 8.(5)(c)-2. Annual capital cost of each unit is calculated using a 

fixed charge rate. Fixed and variable operation and maintenance costs are included and fuel cost 

is assumed to be a linear function of capacity factor. 

The first, second and third least-cost alternatives over each capacity factor range were 

identified in all 27 scenarios, A total of 1.3 different technologies were initially identified as first, 

second or third least cost alternatives in the base case. After review, however, i t  was determined 

that several of these should be removed from the initial list; tlie reasons are as addressed in 
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AualI~sis of Supp/1~-Sic/e Techr7o/ogy if//er-m/ii~e.v (April 2008) in subsection “Base Analysis with 

SO? and NO, impact.” 
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Capital Cost- Base 
Heat Rate- Ease 

Table 8.(5)(~)-2 
Levelized Dollars at Various Capacity Factors 

2007 (IlkW yr) 

Fuel Forecast- Base Capacity Factors 

Pumped Hydro Energy Slorage - 500 MW 147 210 273 - 
Lead-Acid Baliery Energy Storage - 5 MW 221 279 337 
Compressed Air Energy Storage - 500 MW 

Technology 0 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% - - - - I __ ._ 

Simple Cycle GE LM6000 CT - Peaking Capacity 
Simple Cycle GE 7EA CT - Peaking Capacity 
Simple Cycie GE 7FA CT . Peaking Capacity 
Combined Cycle GE 7EA CT - Intermediate Load 
Combined Cycle GE 7FA CT - inlermediaie Load 
Combined Cycle 2x1 GE 7FA CT - Intermediate Load 
Combined Cycle 3x1 GE 7FB CT - lniennediale Load 
Siemens 5000F CC CT - Intermediate Load 
Humid Air Turbine Cycle CT - 366 MW 
Kalina Cycle CC CT - 282 MW 
Cheng Cycle CT - 140 MW 
Peaking Microlurbine - 0 03 MW 
Baseload Microiurbine - 0 03 MW 
Subcritical Pulverized Coal - 250 MW 
Subcritical Pulverized Coal - 500 MW 
Subcritical Pulverized Coal. High Sulfur - 500 MW 
Circulaling Fluidized Bed - 250 MW 
Circuiaiing Fluidized Bed - 500 MW 
Supercritical Pulverized Coal - 500 MW 
Supercritical Pulverized Coal. High Sulfur - 500 MW 
Supercrilical Pulverized Coal - 750 MW 
Supercritical Pulverized Coal. High Sulfur - 750 MW 
Pressurized Fluidized Bed Combustion 
1x1 iGCC 
2x1 IGCC 
2x1 IGCC. High Sulfur 
Subcritical Pulverized Coal - 500 MW - CCS 
Subcrilical Pulverized Coal. High Sulfur - 500 MW. CCS 
Circulaling Fluidized Bed - 500 MW - CCS 
Supercrilical Pulverized Coal - 500 MW - CCS 
Supercrilical Pulverized Coal, High Sulfur - 500 MW - CCS 
Supercrilical Pulverized Coal - 750 MW - CCS 
Supercrilical Pulverized Coal. High Sulfur - 750 MW - CCS 
1x1 IGCC - CCS 
2x1 iGCC - CCS 
2x1 iGCC. High Sulfur - CCS 
Wind Energy Conversion - 50 MW 
Geolhennal - 30 MW 
Solar Pholovoliaic - 50 kW 
Solar Thermal. Parabolic Trough - 100 MW 
Solar Thermal. Parabolic Dish. I 2 MW 
Solar Thermal. Central Receiver - 50 MW 
Solar Thermal, Solar Chimney - 50 MW 
MSW Mass Bum - 7 MW I RDF Stoker-Fired - 7 MW 
Landfill Gas IC Engine - 5 MW 
TDF Muili-Fuel CFB (10% Co-fire) - 50 MW 
Sewage Sludge 8 Anaerobic Digestion - 065 MW 
Bio Mass (Co-Fire) 
Mollen Carbonals Fuel Cell - 300 kW 
Spark ignilion Engine - 5 MW 
Hvdroeleclric - New - 30 MW 
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132 
145 
151 
422 
456 
331 
291 
297 
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299 
303 
277 
280 
412 
368 
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524 
532 
532 
531 
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462 
464 
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766 
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734 
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319 
322 
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388 
347 
345 
555 
561 
563 
560 
566 
530 
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.. 
402 
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287 
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277 
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373 
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461 
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- 

__ 

526 
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476 
436 
358 
336 
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373 
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395 
355 
357 
395 
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359 

- 

- 
__ 

644 
683 
601 
51 8 
430 
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386 
421 
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416 
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377 
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__ 

- 
- 

762 
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725 
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521 
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438 
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._ 

- 
- 
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732 
704 
698 
674 
626 
620 

449 
- 

- 
- 
- 
- 
_- 
1537 
2241 
729 
652 
663 
461 

1017 
1025 __. 

525 
483 
473 
769 
764 
779 
762 
760 
733 
725 
697 
649 
643 

- 
._ 

1234 
1376 
1224 
926 
786 
763 
739 
779 

1038 
697 
816 

1726 
523 
483 
477 
524 
486 
479 
477 
462 
454 

__ 

__ - 
I_ 

- 
799 
793 
809 
791 
788 
762 
753 - 
- 
- 

__ 
__ 

1352 
1515 
1349 
1008 
858 
834 
810 
850 
- - 
- 
- 
1867 
544 
504 
497 
545 
507 
499 
496 
482 
474 - 
- 
- 
- 

830 
623 
840 
819 
815 
791 
780 - 
- 
- 

- - __ - - - 
- __ 

- - - I _I 

- - - 
2323 - - 
768 807 - 
675 698 721 
656 649 -- 
480 500 519 

1096 1176 - 
1114 1203 - - - 

~ 

542 621 701 780 
491 580 669 758 .._ 467 462 456 449 

lohi0 Falls 9-10 293 287 281 273 - - - - - __ 
Minimum Levellzed SlkW 102 175 237 225 357 377 396 416 435 435 428 

Table 8(5)(c)-2 
8 - 1 2 0  
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The remaining technologies comprise the final list of technologies suggested for detailed 

analysis within Strategist@. Table 8.(5)(c)-3 lists those technologies. 

Table 8.(5)(~)-.3 
Technologies Suggested for Analysis 

Within Strategist@ 

Supercritical Pulverized Coal, High Sulfur 
Combined Cycle 3x1 GE 7FB Combustion Turbine 
Combined Cycle 2x1 GE 7FA Combustion Turbine 
Ruii of River-Ohio Falls Expansion (Units 9 and 10) 
Wind Energy Conversioii 
Simple Cycle GE 7FA Combustion Turbine 

Resource Optimization 

Both the ecoiiomics and practicality of supply-side and demand-side options are carefully 

examined in the planning decision-malting process in order to develop an IRP which meets 

customers’ expected iieeds Following review, if an alternative plan shows economic viability, 

its operational characteristics and economics are evaluated via a capacity expansion computer 

program, Strategist@ Strategist@ contains several modules which may be executed in various 

ways to evaluate system resource expansion alternatives. Strategist@ is a proprietary, state-of- 

the-art computer model which integrates the supply-side, demand-side, and environmental 

compliance alternatives to produce a raiilted number of plans that meet the prescribed reliability 

criteria 

The Companies continually analyze purchase power opportunities through the RFP 

process and through participating in the wholesale marketplace on a real-time basis Because of 

computer run-time and storage limitations, certain logical restraints were implemented in 

Strategist@. For example, each technology was reviewed and its earliest possible in-service date 
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was established. With this and other logical constraints in place, a base case appropriate for 

optimization runs was ready 

Tlie optimal resource strategy is determined based on a minimum expected Present Value 

of Revenue Requirements (PVRR) criterion over a 30-year planning horizon and subject to 

certain constraints, including a target reserve margin of 14 percent and unit  operating 

characteristics As precursors to the optimization process, two independent tcchnology screening 

aiialyses were conducted, oiic for supply-side alternatives and tlie other for demand-side 

management programs as discussed above. 

Sensitivities developed around seven l e y  areas: load; unit retirements; first year 

available for bascload addition; various options with and without DSM, COX capital cost of the 

coal and gas units; and gas transportation for combustion turbines; and combined cycle 

conibustioii turbines. All of these sensitivities were evaluated in computer optimization using 

Strategist". Tlie sensitivity cases provided support for the recommended plan. 

A more detailed description of the process can be found in the report titled 2008 Opfimd 

Expcinsior7 P/m7 A/inlysi.s (March 2008) contained in Volume 111, Technical Appendix. Tlie 

resulting plan is recommeiided for use as the Companies' IRP I t  is further recommended that 

purchased power continue to be reviewed througli the RFP process as an option to delay 

generation construction. Tlie optimal plan through 2022 is shown below in Table 8.(5)(c)-4 
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Year 
2008 

2009 
2010 

I 125 MW DSM Initiatives (cumulative toiols);’ 

1 191 MW DSM Initiatives (cumiilativc totals);* 201 1 

Resource 
165 MW Purchase Power Contract (June-Sept only) for 2008-2009 

1 I MW DSM Initiatives (cmnu~aiivc ioi;iis)’F 

61 MW DSM Initiatives (cornokiiivc toteis)” 

549 MW (75% 0f7.32 MW) lrimble County Unit 2 Supercritical Coal 

I 

2012 I 253 MW DSM Initiatives (curnulotivc ioiais)* 

2013 
2014 
2015 

2016 
2017 
2018 
2019 
2020 
202 I 
2022 

3 14 MW DSM Initiatives (curnukative totals)* 

37 1 M W DSM Initiatives (curnulativc totals);& 

475 MW Combined Cycle Combustion Turbine 
425 MW DSM Initiatives (cumolative iotals)* 
441 M W DSM Initiatives (curnulntivc totals)* 

475 MW Combined Cycle Combustion Turbine 

155 MW Simple Cycle Combustion Turbine 

In December 2007, an analysis was completed which analyzed the Companies’ 

appropriate margin level. This study indicated a 13-15 percent range of reserve margin would 

provide a reliable system to meet customers’ demand, and a target reserve margin of 14 percent 

is used in this IRP. Details of this analysis are outlined in  the study titled 2008 A/m/y,sis q/ 

Reserve Mnrgiit P/o/ining Crikriori (March 2008) which can be found in  Volume 111, Technical 
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Appendix. This study is summarized below and is a continuation of efforts to deteiinine the 

reserve margin level that best balances reliability and cost. 

The key variables for studies of this type are tlie nun i lx i  and length of planned generating 

uni t  outages and maintenance outages; generating unit forced and/or equivalent forced outage 

rates; the availability of purchase power capacity for import; customers perceived cost of 

unserved/eniergency energy; and the expected system load and load factor. The availability of 

the Companies' existing units is based on historical data. The availability of proposed 

generating units is such that it falls within the accepted availability for units of a given type, size 

and class. Pace Global E.nergy Services was engaged by Cummins and Barnard to perfoim an 

unserved energy study for the Coiiipanies i n  October 2007 to determine a inore current base 

unserved energy cost Based on a careful assessment of the studies available for review, Pace 

Global recommended a value of approximately $15/ltWh be adopted as a proxy for the value of 

unserved energy, Sensitivity values around the base customer perceived value of unserved 

energy cost were evaluated, as were inarltet purchases, a high annual load forecast, and finally 

unit availability sensitivities. The Strategist" computer model was used in the evaluation and the 

minimization of present value of revenue requirements is the primary decision factor. 

Optimization study runs were used to create a least costly ordering of supply-side options 

for various reserve margin levels (kom 7 to 18 percent, in increments of 1 percent) given each 

set of key variables, This methodology was repeated for all possible combinations of the l e y  

variables over a range of reserve margins. Cases with reserve margins that showed PVRR within 

a small variance (0.5 percent) of the minimum PVRR case were considered as economieally 

equivalent. 
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Giveii the base case assuinptioiis used in this study, together with tlie detailed sensitivity 

analysis performed on the purchase power niarltet, unit  availability, customer perceived unserved 

energy cost, annual and stiinnier only load forecast, a target reserve margin in the range of 13-15 

percent would be considered optimal. For purposes of developing an optimal IRP, a target 

reserve margin of 14 percent is being used i n  this study, 

8.(S)(e) Existing and projected research efforts and programs which are directed at 
developing data for future assessments and refinements of analyses; 

The Companies will continue to develop ways to incorporate uncertainty into their 

analysis. Also, research will continue with regard to supply-side technologies, both with build 

and purchase opportunities. Specifically, the Companies plan to continually evaluate the 

economics of delaying near-terni generation construction with economic purchase power 

opportunities. Wlieii possible this analysis will be conducted through the RFP process, which 

allows for a thorough analysis of current generation costs and purcliased power costs 

8.(S)(f) Actions to be undertaken during the 15 years covered by the plan to meet the 
requirements of the Clean Air Act amendments of 1990, and liow these actions affect the 
utility's resource assessment; and 

The Acid Deposition Control Program was established under Title IV of tlie CAAA and 

applies to tlie acid deposition that occurs when SO? and iiitiogen oxides NO, are transformed 

into sulfates and nitiates and combine with watei in  the atmospliere to return to the eaitli in  rain, 

fog or snow Title IV's purpose is to reduce the adverse effects of acid deposition through a 

permanent 10 million ton reduction i n  SO? emissions and a two million ton reduction in NO, 

emissions from the 1980 levels in  tlie 48 contiguous states. As the CAlR is implemented in  
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2009 for NO, and 2010 for SO?, further reductions in SO2 and NO, will aid iii reducing ozone 

and fine particulate (PMzj)  in  the affected regions of the country (iiicluding Kentucky). 

Sulfur Dioxide (SOz) 

Phase I 1  of the CAAA's Acid Deposition Control Program, described previously in 

Section 8.(5)(b) under Clear7 Air Ac/ Con7plitrr7ce Plar7, established a cap on annual SO? 

emissions of approximately 8.9 million tons by the year 2000. The legislation obtained these 

SO1 emissioii reductions from electric utility plants of more than 25 MW (known as "affected 

units") through the use of a market-based system of emission allowances. Once allocated, 

allowances may be used by affected units to cover SO2 emissions, banked for future use, or sold 

to others. Allowances were allocated, in tons, to affected units at a level equivalent to 1 ,.2 Ibs 

SOz/minBtu using the average heat input value obtained fkom fuels used between 1985 and 1987. 

Clean Air Interstate Rule (SO2 portion) 

As stated previously iii section 8.(5)(b), the CAlR introduces a need for further reduction 

of SO2 emissions. Continuing tlie use of the cap-and-trade emission allowance program, the 

Companies must retain enough emissioii allowances to cover the level of emissions that occur. 

CAlR will use tlie existing SO2 allowance allocations that the Companies (and all other utilities 

impacted by CAIR) have already received under the Acid Rain Program for 2010 through 20.34 

However, CAlR states with affected facilities will surrender allowances at a greater rate thaii is 

cuneritly required: on a 2-for-I and 3-for-I basis, during Phases I and 11, respectively. One 

caveat is that pre-2010 Acid Rain Program SO? allowances (Le", banked allowances) would 

retain their full  value, 'The result is that the Companies will be required to purchase SO2 
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allowaiices from the market or find another way to offset the SO2 emissions in  excess of the 

emission allowance “caps” over the two phases of tlie regulation 

To curtail tlie need for purchasing SO? allowances, tlie Companies have completed 

construction of an FGD for KIJ’s Glient Unit 3 and have begun construction of FGD equipment 

for KU’s Glient Units l4 and 4 and E..W, Brown Units 1, 2, and .3. At this time, completion of 

this construction is anticipated at Ghent iii 2009 and at E.W. Brown in 2010. Additional detail 

on the Companies’ SO2 compliance plan is provided in the report titled Updote to the 2004 SO2 

Coiq~lini7ce Strtrtegy fbr  E. ON U.,S, Siibritiinries Kei7tiiclg1 Utilities Coiiipm?y tirid Loiiirville Gnv 

m7dElectric Cornpoi7y (March 2008) contained in Volume 111, Technical Appendix. 

Nitrogen Oxide (NO,) 

Tlie Acid Deposition Control Program of NO, under the CAAA is not an allowance- 

based program, but instead established annual NO, emission limitations based on boiler type to 

achieve emission reductions. NO, emission reduction controls must be in place when tlie 

affected unit is required to meet the NO, standard. Tlie maximuin allowable NO, emission rates 

for Pliase I are 0 45 Ib NO, /mmBtu for tangentially-fired boilers and 0.50 Ib NO, /nimBtu for 

dry bottom, wall-fired boilers. For Phase 11, tlie maximuin allowable NO, emission rates are 

0.40 lb NO, /nimBtu for tangentially-fired boilers and 0.46 Ib NO, /mmBtu for dly bottom, wall- 

fired boilers. 

All of KU’s affected units complied with tlie Phase 11 NO, reduction requirements 

through a system-wide NO, emissions averaging plan (average Btu-weighted annual emission 

The existing FCJD on Glient I will be re-configured to Glient Uni t  2 and a new FGD will be added to Ghent Uni t  I 4 
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limit). 

Ghent Units 2, 3 and 4 ,  

Compliance was achieved througli tlie installation of advanced low NO, burners on 

All of the L.G&E affected units complied with the Phase 11 NO, reduction requirements 

on a “stand-alone” or unit-by-unit NO, emission limitation basis. All of the L.G&E units took 

advantage of the “early election” compliance option under the NO, reduction program. EPA 

allowed “early election” units to use thc Phase I NO, limits, thus avoiding the more stringent 

Phase I1 NO, limits All of the Companies’ generating stations operate below their NO, 

compliance obligations, 

NO, State Implementation Plan (SIP) Call 

The NO, SIP Call was promulgated under Title I of tlie CAAA of 1990 to control the 

formation and migration of ozone resulting from tlie presence of NO, in  the atmosphere. Title 1 

requires all areas of the country to achieve compliance with the National Ambient Air Quality 

Standards (NAAQS) for ozone, or ground-level smog., In September 1998, EPA finalized 

regulations (known as the “NO, SIP Call”) to address the regional transport of NO, and its 

contribution to ozone non-attainment in  downwind areas. EPA maintains that NO, einissions 

from the identified states “contribute significantly” to non-attainment in downwind states and 

that the SIPS in  these states were therefore inadequate and had to be revised EPA’s NO, SIP 

Call required 19 eastern states (including Kentucky) and the District of Columbia to revise their 

State Implementation Plans (SIPS) to achieve additional NO, emissions reductions that EPA 

believed necessary to mitigate the transport of ozone across the Eastern half of the United States 

and to assist downwind states in achieving compliance with the ozone standard., The final rule 
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required electric utilities in the 19-state area to retrofit their generating units with NO, control 

devices by the ozone season of2004. 

Tlie Coinpanies developed a NO, SIP Call compliance plan (as outlined in  IWSC Case 

Nos. 2000-386 and 2000-439) whicli resulted i n  conipliaiice with the NO, reduction 

requirements at the lowest combined capital and O&M life cycle costs across the Companies’ 

generation fleet. Tlie plan implemented NO, emission reduction technologies on a lowest 

*Won” of NO, removed basis, to provide flexibility should regulatory or Judicial changes affect 

tlie level or the timing of the NO, reduction required. 

In fulfillment of tlie NO, SIP Call compliance plan, as mentioned in Section 8(5)(b) 

under Clem7 Air- Act Compliance P l m ,  NO, emissions from the Companies coal-fired generating 

units were reduced through tlie installation of SCRs on six of the Companies’ generating units. 

Additional NO, control technologies (including advanced low-NO, burners and overfire air 

systems) were also installed on nearly every generating unit in the system to reduce the NO, 

formed in the combustion zone of the boiler Additionally, neural network software was 

installed on many of tlie generating units to enable better control of the boiler combustion 

process. 

Clean Air Interstate Rule (NO, portion) 

As mentioned previously iii 8 (5)(b), E.PA finalized tlie CAIR on March 10, 2005. 

Implementation of tlie rule will be based on a “cap-and-trade” allowance program similar to the 

NO, SIP Call regulation. Under CAlR for NO,, the EPA has allocated a predetermined amount 

of allowances to each state and the states have determined how to allocate these to individual 

affected units, Additionally, emissions will begin to be counted on a year-round basis ( i e ,  the 
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annual program) beginning in 2009 in  addition to continuing an ozone season program This 

means that controls, currently considered for seasonal operation (Le., SCRs), will have to be run 

year-round and inay ineaii additional NO, control installation by tlie Companies or the 

purchasing of allowances will be necessary to meet tlie reduction requirements over tlie two 

pliases of the regulation. As mentioned i n  Section 8 (5)(b), Kentucky Utilities lias filed a motion 

with tlie KPSC to enter into tlie record for Case No. 2006-00206 the document titled: Ghei7t 2 

Seleclive Cniolytic f < E d l l C / i O i l  (SCR) Ai7olvris Upc/cr/e-Tii77ii7g of Co17str1ic/ioi? (Oclohei 

2007(Ai7n/1~vis Upclnte))., Per KPSC Orders of February 28, 2008, tlie Companies offer that the 

study provided in October 2007 is the most current evaluation on Gheiit Unit 2 SCR and remains 

on file with tlie Case No. 2006-00206. in that analysis, i t  is showii that, at this time, construction 

of an SCR for Glient 2 does not represent the least-cost option for compliance with current and 

impending NOx regulations. Therefore, tlie construction will be delayed until future evaluations 

deterniine that construction of a SCR is the least cost option. 

Clean Air Mercury Rule 

On May 18, 2005, EPA delisted electric generating units from tlie list of sources subject 

to hazardous air pollutant controls under Section 112(c) of the Clean Air Act and promulgated 

tlie Clean Air Mercury Rule (CAMR) which established a two phase “cap and trade” program for 

reduction of mercury einissions from those units, A cap and trade program, which allows a 

company to target specific units for control to meet a system-wide target, is much more cost- 

effective than tlie unit-by-unit controls that would otherwise be applicable under Section 1 12(c). 

CAMR was projected to reduce mercury emissions from electric generating units to 38 tons by 

2010 and 15 tons by 2018, While primarily aimed at controlling particulates, SO?, and NOx, 
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conventional air pollution equipment such as electrostatic precipitators, FGDs, aiid SCRs, also 

reiiioves soiiie mercury from power plant emissions. EPA set the Phase I mercury reduction 

targets i n  CAMR at levels that were projected to be achieved as a “co-benefit” of complying with 

CAIR. CAMR required mercury monitors to be installed by .January I ,  2009. If actual mercury 

emissions were determined to be greater tlian the estimated emissions, i t  might be necessary for a 

company to purchase emissions allowances or install additional controls to achieve the 

applicable targets. 

On February 8, 2008, tlie U S ,  Court of Appeals for the D.C. Circuit vacated CAMR on 

the grounds that E.PA failed to follow the correct procedures for delisting electric generating 

units from regulation under Section I12(c). EPA and other parties have moved for rehearing and 

parties may ultimately seek review before the 1J.S. Supreme Court. If the decision is not 

overturned on rehearing or appeal, EPA will be required to promulgate a new program governing 

hazardous air pollutant emissions from electric generating units. IJnless EPA pursues additional 

efforts to establish a cap aiid trade program, i t  will be necessary for E.PA to promulgate 

maximum acliievable control technology (MACT) standards that would apply to all electric 

generating units that are inajor sources of hazardous air pollutants. 1Jntil such time as the 

pending appeals are exhausted and a final regulatory program is in  place, there will continue to 

be substantial uncertainty as to future regulation of mercury and other hazardous air pollutants 

from electric generating units. 
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New National Ambient Air Quality Standards (NAAQS) for 8-hr Ozone and P M z ~  

8-I1orrr Ozone 

In 1997, the E.PA issued the 8-hour ozone NAAQS as a replacement for the I-hour ozone 

standard promulgated in 1979. The standard is designed to protect the public froiii exposure to 

ground-level ozone. Ground-level ozone is formed when emissions of NO, and volatile organic 

compounds (VOCs) react chemically i i i  the presence of suiiliglit. The new standard was 

implemented because EPA had inforiiiatioii demonstrating that the 1 -hour ozone standard was 

inadequate for protecting liuiiiaii health 

All states were required to submit their recommended air quality designations to the EPA 

for the 8-hour ozone standard based on 2001, 2002 and 2003 air monitoring data., Kentucky 

submitted their recommendations for designations 011 .July 14, 2003. On April 15, 2004, EPA 

released Phase 1 of the implementation rule which included designating eight counties within 

Kentucky as lion-attainment, Those Kentucky Counties included Jefferson, Oldham, Boom, 

Bullitt, Kenton, Campbell, Boyd and Christian. The classifications took affect on .June 15, 2004. 

The Companies have coal-fired electric generating units in only one of the non-attainment 

counties, .Jefferson. 

Through a request subniitted by the Kentucky Division for Air Quality, EPA approved, 

011 .July 5, 2007, a redesignatioii of the Kentuclcy portion of the bi-state L,ouisville area (which 

includes .Jefferson, Oldhain and Bullitt counties) to attainment status for the 8-hour ozone 

standard. Jefferson County has adopted iiieasures to assure that attainment status for this 8-hour 

ozoiie standard is maintained. However, EPA is required to review the effectiveness of NAAQS 

every five years. EPA has begun that process again for ozone. 
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On March 12, 2008, EPA lowered the primary standard to 0,075 ppni. Several counties 

in  Kentucky have recent monitoring data that are above these levels. There are also proposals 

under review of the secondary standard. This issue will continue to be reviewed by the 

Companies. 

PM?, j 

111 1997, EPA also adopted the fine particulate NAAQS, which regulates particulate 

matter measuring 2.5 micrometers in diameter or smaller (PM? 5 ) .  To add perspective, the 

diameter of a single huinaii hair is about 20 times larger than PM2s (approx. 50 micrometers). 

P M l j  is considered a threat to the public health because i t  has been associated with lung cancer, 

child development problems, and premature mortality 

111 general, PM2 5 is generated by automobiles, power plants, and industrial sources, but 

also includes many naturally-occurring dust-like particulates such as pollen and soot, Some 

PMz 5 comes in the form of sulfates, nitrates and carbon-containing compounds. As noted 

previously, gaseous emissions of SO? and NO, can transforin into sulfates and nitrates in the 

atmosphere 

On February 20, 2004, Kentucky submitted recommendations for lion-attainment PM2 5 

designations to the EPA for lefferson and Fayette counties, based on data collected in 2001, 

2002, and 2003, EPA released the final designations on December 17, 2004, wliich included 

Boone, Boyd, Bullitt, Campbell, Fayette, .Jefferson, Kenton, part of L.awrence, and part of 

Mercer counties as non-attainment for PMzs., 011 April 5, 2005, E.PA removed Fayette and 

Mercer from the list of non-attainment areas Finally, 011 March 29, 2007, E.PA issued the Clean 

Air Fine Particulate Implementation Rule, which defined PM? 5 SIP requirements. Under the 
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rule, compliance with CAlR will satisfy the requirements for SO2 and NO, at i t  relates to 

deteiinination of Reasonably Achievable Control Technology (RACT) and Reasonably 

Acliievable Control Measures (RACM) with a few caveats. The state must fulfill its CAIR 

reductions through reductions from electric generating units States may “go beyond CAIR’ if 

necessary to attain tlie standard. Electric generating units i n  non-attainment areas are subject to 

RACT/RACM for direct PM25 emissions. States must meet tlie standard by April 2015 (with tlie 

potential for a five-year extension) by following the requirements of a SIP A SIP is required to 

be submitted to E.PA for all 11011-attainment areas iii April 201.3. 

011 September 21, 2006, EPA released a revision to the PM NAAQS with an April 2010 

effective date., The primary annual PM? standard remained the same ( 15pg/m3)). The primary 

24-hour PMzs standard was lowered from 65 to 35pg/m3. The 24-liour PM10.25 standard was 

retained The annual P M I o . ~  5 standard was revoked. At this time, Jefferson County is expected 

to be the only county impacted by the new NAAQS. 

As usual, these new standards will lead to regulations that could impact the Companies 

by establishing even stricter emission standards, particularly SO2 and NO, However, the 

application of emission control equipment and control measures required by other regulations 

could have the potential to assist non-attainment areas in  gaining attainment status without the 

need to apply even more controls on the Companies’ facilities 

Clean Air Visibility Rule 

EPA developed the Clem Air Visibility Rule (CAVR, formerly lcnown as the Regional 

Haze Rule) to protect 156 pristine (Class I) areas of the U S . ,  which are primarily national parks 

and wildeiness areas The goal of the regulatory program is to achieve natural background levels 
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of visibility, that is, visibility unimpaired by manmade air pollutants in Class I areas, by 2064. 

Kentucky has one designated Class I area, Mamrnotli Cave National Park, and is required to 

assess visibility impacts to this area. 

In April 1999, final regulations were issued. The final rule gives states flexibility in 

determining reasonable progress goals for the areas of concern, taking into account the statutory 

requirements of the CAAA. Tlie final regulation will require all S O  states to reduce emissions of 

fine particulate matter and other air pollutants, including SO2 and NO,, and any other pollutant 

that can, via airborne transport, travel hundreds of miles and affect visibility in Class I areas. 

Increrriental improvements of visibility in the affected areas are required to be seen early in the 

next decade. 

In June 200 1, tlie EPA proposed guidelines on what constituted Best Available Retrofit 

Technology (BART) for the reduction of regional haze issues. The BART requirement applies 

to all facilities built between 1962 and 1977 that have the potential to emit more than 250 tons 

per year of visibility-impairing pollution. Tlie guidelines are to be used by the states to 

determine how to set air pollution limits for facilities in 26 source categories, including power 

plants. EPA’s guidance was remanded back to the agency by the D.C. Circuit to eliminate from 

tlie source categories those emission points whose contribution to visibility impairment is 

negligible. On May 5 ,  2004, new step-by-step guidance was published for states to implement 

the nile. 

Cane Run IJnits S and 6, E.W. Brown Units 2 and 3, Ghent IJnits 1 and 2 and Mill Creek 

Units 1-4 were identified as being “BART eligible”. Their emissions were evaluated for their 

visibility impact on affected Class I areas. From that data, Mill Creek IJiiits 1-4 were the only 

units identified as having a significant visibility impact. With that knowledge, an engineering 
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analysis was perfomled followiiig the BART guidelines to determine what control teclinology 

should be applied to reduce the impact. It was detemined that current plans for control 

technology installations would meet tlie requirements for BART. 

This data along with all other affected facilities infonnation was submitted to the 

Kentucky Division for Air Quality. They submitted a CAVR SIP in  Deceinber 2007 to EPA and 

the National Park Service. It has not yet been published for public notice. Final approval of the 

SIP should be made in late 2008/early 2009. Affected facilities typically have three years to 

comply with SIP requirements. 

Additionally, CAVR contains review time periods in wliicli an evaluation is niade on how 

well progress is being made to meet the 2064 goal. Within the review period (15 years) of this 

report, a review of the progress will be made in 2018. Depending on tliat analysis, further steps 

niay be taken by regulators to ensure tlie 2064 goal can be met. 

Clean Water Act - Effluent Guidelines 

In August 2005, EPA proposed a plan to review the effluent guidelines for the steam 

electric industrial category. EPA determined that the steam electric industiy: (1) discharged the 

highest “toxic weighted pounds equivalent” of the 55 industries with existing guidelines based 

on National Pollution Discharge Elimination System (NPDES) data, and (2) ranked fourth for 

toxic loadings based on Toxic Release Inventory (TRI) data. These ranltings along with the 

advanced age of the steam electric guidelines (last updated in 1982) mean the industry remains a 

significant target for guidelines revision. 
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On December 20, 2006, the filial version of tlie effluent guideline plan did iiot name tlie 

steam electric industry for revision. However, a two-year study (2007-2008) was proposed to 

determine if tlie guidelines for particular areas should be revised. The areas of interest include 

cooling water, asli halidling, coal pile runoff, air pollutioii control devices and other 

miscellaneous waste streams. Depending on tlie results of that study and possible changes in 

effluent guidelines, capital iiivesttnents for treatment facilities could be required witliin the time 

period of this IRP document. The Companies will continue to review this issue. 

8.(5)(g) Consideration given by the utility to market forces and competition in the 
development of the plan. 

111 the development of tlie 2008 IRP, tlie Companies considered tnarket forces and 

competition. This coiisideratioii is reflected in tlie appropriate sections of tlie IRP. 
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9. FINANCIAL INFORMATION 

Table 9 provides the present (base year) value of revenue requirements stated in 

dollar terms for the 2008 integrated resource acquisition plan and the nominal and real 

revenue requirements (in $millions). The average rate for each of the forecast years 

included in the plan is defined as the nominal revenue requirements divided by the total 

system energy requirements (in #/kWh) and is also included in Table 9. 

The discount rate used in present value calculations is 7.85 percent. This value is 

the combined Company before-tax incremental weighted average cost of capital. 
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